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ABSTRACT 
I 

I n  response t o  t h e  debate  between the  Mone ta r i s t s ,  who b e l i e v e  

t h a t  t h e  money supply can be exogenously c o n t r o l l e d  by t h e  monetary 

a u t h o r i t i e s ,  and t h e  Neo-Keynesians, who b e l i e v e  t h a t  t h e  money supply 

is  determined mainly by endogenous f o r c e s ,  t h e r e  has  a r i s e n  a body of 

empi r i ca l  r e sea rch  i n t o  t h e  money supply process  i n  va r ious  c o u n t r i e s ,  

which appears  t o  suppor t  t h e  Monetar is t  view. 

This  t h e s i s  s u b j e c t s  c u r r e n t  money supply theory  t o  empi r i ca l  

i nqu i ry ,  u s ing  h i t h e r t o  un te s t ed  d a t a  from South Af r i ca ,  thereby f u r n i -  

sh ing  an  i n t e g r a t e d  body of empi r i ca l  evidence on t h e  money supply and 

i n t e r e s t  r a t e  de te rmina t ion  process  i n  South Afr ica .  The major f i nd ings  

broadly suppor t  t h e  Monetar i s t  view, and cha l l ecge  t h e  wisdom of t h e  

Reserve Bank's commitment t o  s t a b i l i z i n g  i n t e r e s t  r a t e s  t o  t h e  neg lec t  

of money supply c o n t r o l .  

The a n a l y t i c a l  framework used i s  a  Brunner-Meltzcr c r e d i t  market 

model of t h e  money supply wi th  mod i f i ca t ions to  i n c o r p o r a t e  i n s t i t u t i o n a l  

r e l a t i o n s h i p s  s p e c i f i c  t o  South Afr ica .  The t h e s i s  examines t h e  compara- 

t i v e  s t a t i c  e f f e c t s  of changes i n  t h e  exogenous v a r i a b l e s  of t h e  model 

on t h e  money supply and c r e d i t  market r a t e ,  and t h e  t ransmiss ion  mechan- 

i s m  is  analysed.  

The empi r i ca l  a n a l y s i s  is  conducted f o r  t h e  per iod  1950-1971, and 

commences w i t h  a  conspectus of t he  ins t ruments  and goa ls  of monetary 

po l i cy  i n  South Af r i ca .  This  p r o f i l e  is  supported by t h e  f ind ings  of 

t h e  t h e s i s .  



Broadly, t he  evidence shows t h a t  t h e  monetary base  v a r i e s  pro- 

c y c l i c a l l y  i n  response t o  pro-cy$l ica l  movements i n  t h e  ba lance  of 

payments, and fur thermore,  accounts  f o r  over  h a l f  t h e  average annual  

growth r a t e  i n  t h e  money supply.  The c r e d i t  market r a t e  f l u c t u a t e s  

con t r a -cyc l i ca l ly  i n  response t o  t h e  base ,  impar t ing  a  contra-  

c y c l i c a l  movement t o  t h e  money m u l t i p l i e r ,  which dampens t h e  pro- 

c y c l i c a l  i n f l u e n c e  of t h e  base on t h e  money s tock .  Observed pro- 

c y c l i c a l  v a r i a t i o n s  i n  t h e  money supply a r e  expla ined  by t h e  i n t e r e s t  

r a t e  s t a b i l i z a t i o n  programme pursued by t h e  Monetary A u t h o r i t i e s  i n  

t h e  expansion phase of t h e  cyc l e ,  and by a  ba lance  of payments protec-  

t i o n  po l i cy  i n  t h e  c o n t r a c t i o n  phase. Thus, t h e  s t a b i l i z a t i o n  programme 

abrogates  money supply c o n t r o l  through t h e  monetary base ;  contra-  

c y c l i c a l  po l i cy  i s  only weakly exe rc i sed  through open market ope ra t ions  

and Reserve Bank d i scoun t ing  po l i cy ;  Bank Rate p o l i c y  is  geared t o  t h e  

s t a b i l i z a t i o n  programme and t h e  ba lance  of payments p r o t e c t i o n  po l i cy ;  

and v a r i a b l e  supplementary s t a t u t o r y  r e s e r v e  requirements  a r e  ass igned  

t o  c r e d i t  c o n t r o l .  

The t h e o r e t i c a l  comparative s t a t i c  a n a l y s i s  of t h e  t h e s i s  i s  

supported by t h e  evidence,which sugges ts  t h a t  changes i n  t h e  monetary 

base  e x e r t  t h e  s t r o n g e s t  i n f l u e n c e  on t h e  money supply and c r e d i t  m a r -  

k e t  r a t e ,  followed by s t a t u t o r y  r e s e r v e  requirements  on demand d e p o s i t s  

and Bank Rate,  and t h a t  t h e  i n t e r e s t  r a t e  mechanism dominates t h e  

money supply process  through i ts  i n f l u e n c e  on t h e  money m u l t i p l i e r .  



Other f i n d i n g s  sugges t  t h a t  the  i n t e r e s t  r a t e  e f f e c t s  of open 

marke t  ope ra t ions  may be enhanced by abandonment of t h e  s t a b i l i z a t i o n  

programme, and t h e  development of t he  secondary market f o r  government 

debt .  A s  key d e a l e r s  i n  government debt ,  t h e  Pub l i c  Debt Commissioners 

s t a b i l i z e  t he  c r e d i t  market r a t e  and in f luence  the  money supply. 

A r e d i s t r i b u t i o n  of income i n  favour of a  low income group r a i s e s  

t h e  money supply,  thereby r e v e r s i n g  a  p r e d i c t i o n  of t r a d i t i o n a l  money 

supply models which exclude t h e  i n t e r e s t  r a t e  mechanism. 

Fur ther  r e s u l t s  i n d i c a t e  t h a t  t h e  money market is c r u c i a l  i n  a  

South African money supply model. It performs a s  hypothesized,  permit- 

t i n g  ( i n  consequence) a  convenient  t h e o r e t i c a l  s i m p l i f i c a t i o n  of t h e  

model. 

The evidence i n d i c a t e s  f u r t h e r ,  t h a t ,  i n  c o n t r a s t  w i t h  o t h e r  

c o u n t r i e s ,  t h e  currency r a t i o  i s  unimportant i n  t h e  money supply process ;  

t h a t  t h e  money supply process  func t ions  much l i k e  t h e  C l a s s i c a l  Gold 

Standard system; and t h a t  d e s t a b i l i s i n g  endogenous f o r c e s  a r e  more 

l i k e l y  t o  con t rove r t  monetary po l i cy  over  longer  per iods .  

The po l i cy  conclus ions  emerging from t h i s  t h e s i s  a r e  t h a t  t h e  

South Afr ican  Monetary A u t h o r i t i e s  can c o n t r o l  t h e  money supply through 

v a r i a b l e  s t a t u t o r y  r e s e r v e  requirements ,  Bank Rate,  and t h e  monetary 

base,  i f  t h e  s t a b i l i z a t i o n  programme i s  abandoned. 



"What's t h e  use  of t h e i r  having names," 
t h e  Gnat s a i d ,  "If they  won't answer t o  them?" 

11 No use  t o  them," s a i d  Al i ce ;  "but i t ' s  
u s e f u l  t o  t h e  people t h a t  name them,I suppose. 
I f  n o t ,  why do t h i n g s  have names a t  a l l ? "  

t 1 I c a n ' t  say ,"  s a i d  t h e  Gnat. 

Through t h e  Looking-glass 



f o r  he r  s k i l l  i n  typ ing  t h e  mathematical appendices ,  and t o  t h e  a s s i s -  

t ance  rece ived  from t h e  s e c r e t a r i a l  s t a f f  i n  t h e  Department. 
I 

And l a s t  bu t  no t  l e a s t ,  I am indebted t o  my f r i e n d s  and c o l l -  

eagues i n  t h e  Department of Economics and Commerce who provided 

t h e  necessary  i n t e l l e c t u a l  s t i m u l a t i o n ,  without  which, t h i s  t h e s i s  

would no t  have been poss ib l e .  

( v i i i )  
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CHAPTER 1 

AN INTRODUCTION TO THE STUDY: 

ISSUES I N  MONETARY POLICY AND MONEY SUPPLY THEORY 

1. INTRODUCTION TO THE STUDY 

standard Keynesian macroeconomic theory i n  t h e  Hicksian IS-LM 

tradi t ion ,  dichotomises t h e  economy i n t o  a goods and money market,providing 

a theore t i ca l  framework f o r  analysing t h e  determinants of na t iona l  income 

and employment i n  terms of a set of r e a l  and monetary va r iab les .  Within 

each set there  is  a sub s e t  of pol icy  va r iab les  by means of which t h e  

monetary a u t h o r i t i e s  may inf luence  the  l e v e l  of income and employment. 

We a r e  pr imar i ly  concerned here  with t h e  monetary v a r i a b l e s  under con t ro l  

of the  monetary a u t h o r i t i e s .  Post  Keynesian developments i n  the  theory 

of the  demand f o r  money have st imulated a concurrent i n t e r e s t  i n  money 

supply theory. The c l a s s i c a l  assumption i n  monetary theory, associa ted  

with the  working of t h e  o ld  Gold Standard, t h a t  t h e  money supply i s  

e s s e n t i a l l y  exogenous, has  been modified with t h e  recogni t ion  of the  

endogenous e f f e c t s  on the  money supply exerted by t h e  p o r t f o l i o  a l l o c a t i o n  

behaviour of both p r i v a t e  wealth holders  and f i n a n c i a l  i n s t i t u t i o n s .  

Modern money supply theory i s  formulated i n  terms of a simultaneous equation 

model of the  f i n a n c i a l  sec to r  i n  which both endogenous and exogenous fo rces  

a r e  permitted t o  determine the  equil ibrium money stock.  

Accompanying these  developments i n  money supply theory, a wide 

v a r i e t y  of empirical  research has been conducted on the  f i n a n c i a l  systems 

of America, Canada, Great B r i t a i n  and severa l  o the r  coun t r i e s ,  t o  e s t a b l i s h  



the nature  of the  money supply mechanism; and a broad consensus of 

opinion is  being es tab l i shed ,  i n  t h e  l i g h t  of the  accumulated evidence, 

suggesting t h a t  t h e  monetary a u t h o r i t i e s  can e f f e c t i v e l y  c o n t r o l  the  

supply (see  K. Brunner [13] , p .99 ; [ 111 , p .19) . 
I n  t h i s  study we fol low t h e  main stream of empirical  research i n  

the area  of money supply theory by examining t h e  fo rces  t h a t  determine 

the money supply and i n t e r e s t  r a t e s  i n  South Africa.  Our a n a l y t i c a l  

framework is based on the  c r e d i t  market approach t o  money supply theory 

developed by K. Brunner and A.H. Meltzer [15]; [17]; which w e  modify t o  

accommodate t h e  South African f i n a n c i a l  system. The sources of many of 

our ideas  a r e  a t t r i b u t a b l e  a l s o  t o  the  work of A.K. Kelly [67], G.I.Weber 

[97] and M. F ra t i ann i  [38], who use a Brunner-Meltzer type model t o  expla in  

the  money supply process f o r  Canada and I t a l y .  The c r e d i t  market approach 

is s ingu la r ly  appropr ia te  f o r  our purpose, f a l l i n g  wi th in  t h e  category of 

more manageable small s c a l e  econometric models ( r a t h e r  than t h e  l a r g e  s c a l e  

models f o r  t h e  American economy), providing us with a genera l  a n a l y t i c a l  

framework f o r  assess ing t h e  process of money supply a n d i r t e r e s t  r a t e  

determination and t h e  monetary e f f e c t s  of monetary and f i s c a l  policy.  It 

incorporates t h e  main elements of post  war developments i n  monetary theory 

by applying the  theory of r e l a t i v e  p r i c e s  t o  a n a l y s i s  of t h e  money supply. 

The achievements of our study a r e  both general  and s p e c i f i c .  I n  

general,  by conducting an  empirical  t e s t  of cu r ren t  money supply hypotheses 

using new da ta ,  we augment t h e  e x i s t i n g  body of supporting evidence i n  t h i s  

area,which has  been accumulated f o r  o the r  countr ies .  I n  t e s t i n g  t h e  c r e d i t  

market money supply theory, "It is p a r t i c u l a r l y  important t o  cover a l a r g e  

range of d i f f e r e n t  experiences with respect  t o  the  money supply process". 



&Brunner [ I l l ,  p.18). More s p e c i f i c a l l y ,  we f i l l  the  gap i n  monetary 
I 

f o r  South Afr ica  by providing an in tegra ted  body of evidence on 

the functioning of t h e  South African f i n a n c i a l  system a s  a whole. 

The South African f i n a n c i a l  s t r u c t u r e  presents  an i d e a l  labora tory  

apparatus r e p l e t e  with h i t h e r t o  s c i e n t i f i c a l l y  unsubstantiated hypotheses. 

During the  period 1950 t o  1971, t h e  South African f i n a n c i a l  system underwent 

a series of s t r u c t u r a l  changes s i m i l a r  i n  na tu re  t o  those experienced by 

the  more developed economies of Great B r i t a i n  and America. The most 

notable of these  occurrences was t h e  establishment and rap id  development 

of a South African money market modelled on t h e  l i n e s  of i ts  London 

counterpart ,  and t h e  p r o l i f e r a t i o n  of near banks. With respec t  t o  

monetary policy,  t h e  South African Monetary Author i t i e s  i m p l i c i t l y  committed 

themselves t o  a Neo-Radcliffian o r  New V i e w  (Tobin e t  a l . )  approach t o  

monetary con t ro l  by ignoring con t ro l  of the  monetary base  and t h e  money 

supply i n  favour of s t a b i l i z i n g  i n t e r e s t  r a t e s ,  con t ro l l ing  the  supply of 

banking sec to r  c r e d i t  and emphasising t h e  relevance of a broader monetary 

aggregate defined a s  money p lus  near moneytor l i q u i d  a s s e t s  i n  t h e  hands 

of the  publ ic ,  We challenge t h i s  approach by es t imat ing a money supply 

function which is  s t a b l e  and dependent on t h e  monetary base  and o the r  

policy variables,showing t h a t  i n  p r i n c i p l e  the  Monetary Author i t ies  can 

control  the  money supply. Apart from a l a r g e  body of d e s c r i p t i v e  

l i t e r a t u r e  on various aspec t s  of the  South African f i n a n c i a l  system, and 

on the  na tu re  of South African monetary pol icy ,  no econometric evidence 

e x i s t s  t o  support e s tab l i shed  views i n  South Africa on how t h e  system 

Operates. This study seeks t o  r e c t i f y  t h e  omission. I f  monetary pol icy  

is t o  be exercised through con t ro l  of the  money supply then 



... t h e  a c t u a l  money supply which emerges should be  t h e  
r e s u l t  of a conscious d e c i s i o n ' r a t h e r  than the  f o r t u i t o u s  
outcome of changes i n  unacknowledged o r  overlooked fo rces  ...[ i t ]  deserves t o  be something b e t t e r  than a res idua l .  
A planned money supply presupposes, of course, some understanding 
of t h e  t r u e  na tu re  of t h e  fo rces  shaping t h e  outcome. 
R.L. Crouch [27], p.150. 

We now provide a synopsis of t h e  course of our inquiry.  The remaining 

sect ions  of t h i s  chapter  a r e  devoted t o  a d iscuss ion of cur ren t  views on 

the  problems of monetary pol icy  and con t ro l  and t o  a s e l e c t i v e  survey of 

the  development of money supply theory i n  the  twent ie th  century. 

Current d iscourse  on monetary policy (Section 2) is dominated by the  

debate between t h e  Monetaristsand Neo-Keynesian Schools of thought about 

whether o r  not  the  money supply can and should be con t ro l l ed  by the  

monetary a u t h o r i t i e s .  While the  former School emphasises the  exogeneity 

of t h e  money supply and t h a t  t h e  monetary a u t h o r i t i e s  should e x e r t  t h e i r  

influence through some monetary aggregate under t h e i r  con t ro l ,  t h e  l a t t e r  

School a s s e r t s  t h a t  t h e  money supply is  pr imar i ly  dominated by endogenous 

forces  emanating from t h e  r e a l  sec to r .  We d i scuss  t h e  problem of 

monetary con t ro l  by using t h e  t r a d i t i o n a l  non l i n e a r  money m u l t i p l i e r  

formulation, and show t h a t  exogenous con t ro l  of t h e  money supply depends 

upon the  s t a b i l i t y  of t h e  m u l t i p l i e r  and t h e  a b i l i t y  of t h e  monetary 

a u t h o r i t i e s  t o  inf luence  v a r i a t i o n s  i n  t h e  m u l t i p l i e r .  

I n  Section 3, t h e  problems of monetary pol icy  and con t ro l  a r e  

illuminated by a survey of t h e  developments of money supply theory. We 

show how money supply theory has evolved from a simple constant  m u l t i p l i e r  

f ~ ~ u l a t i o n  i n  t h e  p re  war e r a ,  t o  a complex s e t  of f i n a n c i a l  

i n t e r r e l a t i o n s h i p s ,  which allow the  m u l t i p l i e r  t o  respond t o  the  



p o r t f o l i o  a l l o c a t i o n  behaviour of t h e  banking and p r i v a t e  

8ectors, t o  the  pol icy  ac t ions  of th; monetary a u t h o r i t i e s  and t o  r e a l  

forces.  We demonstrate t h a t  pos t  Keynesian developments i n  t h e  theory of 

the  demand f o r  money provide t h e  c a t a l y s t  f o r  the  pos t  war evolution of 

money supply theory. 

Against t h i s  background, w e  proceed with our study of themney supply 

in South Africa.  I n  Chapter 2,a t h e o r e t i c a l  s t r u c t u r e  i s  formulated 

appropriate t o  South Africa,  and i n  Chapter 3, w e  examine t h e  comparative 

gjtatic implicat ions of t h e  model. Chapter 4 ,  presents  the  empirical  

inves t iga t ion  and is concluded wi th  an o v e r a l l  swmnary of t h e  empirical  

r e s u l t s  . 
I n  Chapter 2 ,  we  speci fy  t h e  money supply model f o r  South Afr ica  by 

modifying the  bas ic  Brunner-Meltzer c r e d i t  market approach t o  take  account 

of: d i f f e r e n t i a l  s t a t u t o r y  reserve  requirements on var ious  c l a s s e s  of 

deposits ;  t h e  i n s t i t u t i o n a l  r e l a t i o n s h i p  between the  South African Reserve 

Bank, t h e  banking s e c t o r ,  t h e  money market and o t h e r  p r i v a t e  s e c t o r  

f inanc ia l  i n s t i t u t i o n s ;  t h e  s p e c i a l  r o l e  of the  Public Debt Commissioners 

and the  monetary impl ica t ions  of National Debt management and f i s c a l  pol icy;  

and the  s ign i f i cance  of t h e  d i s t r i b u t i o n  of income i n  the  money supply process. 

An a n a l y t i c a l  framework is  devised t o  a s s e s s  t h e  r e l a t i o n s h i p  between the  

monetary base, f i s c a l  pol icy  and an i n t e r e s t  r a t e  s t a b i l i z a t i o n  programme- 

We a r e  indebted t o  t h e  work of M. F r a t i a n n i  ( ib id . )  f o r  many valuable  ideas  

i n  t h i s  sec t ion.  I n  Section 7 ,  t h e  so lu t ion  funct ions  f o r  t h e  equil ibrium 

money s tock and t h e  c r e d i t  market r a t e  a r e  derived,  and t h e  model is  

s m r i s e d  i n  Section 8. 
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The comparative s t a t i c  impl ica t ions  of t h e  model a r e  derived i n  

chapter 3, providing us  wi th  empir ica l ly  t e s t a b l e  hypotheses about the  

poney supply process. We ob ta in  expressions f o r  t h e  response p a t t e r n s  

of banking sec to r  r ese rves  with respect  t o  changes i n  s t a t u t o r y  reserve  

requirements and the  d i s t r i b u t i o n  of p r i v a t e  sec to r  wealth between demand 

and t i m e  deposi ts ,  and f o r  t h e  responses of t h e  money supply and c r e d i t  

market r a t e  wi th  respec t  t o  changes i n  the  exogenous v a r i a b l e s  of t h e  model. 

These expressions have a s ign  p a t t e r n  determined by the  - a p r i o r i  

embodied i n  t h e  s t r u c t u r a l  equations of t h e  model. We a l s o  

obta in  hypotheses with respect  t o  an i n t e r e s t  r a t e  s t a b i l i z a t i o n  programme. 

and t h e  r e l a t i v e  i n t e r e s t  r a t e  e f f e c t s  of open market opera t ions  and 

government d e f i c i t  f inance.  

The comparative s t a t i c  a n a l y s i s  is  conducted i n  terms of a d e t a i l e d  

exposit ion of t h e  transmission mechanism l ink ing  changes i n  t h e  exogenous 

va r iab les  t o  t h e  money s tock and t h e  c r e d i t  market r a t e .  A two-path 

mechanism i s  identified,composed of a d i r e c t  and secondary o r  i n t e r e s t  r a t e  

e f f e c t  opera t ing through t h e  money and c r e d i t  market m u l t i p l i e r s .  The 

d i r e c t  e f f e c t  r e f l e c t s  t h e  i n i t i a l  o r  impact adjustment i n  t h e  banking and 

p r iva te  s e c t o r s '  balance shee t  pos i t ions ,  r e s u l t i n g  from a change i n  the  

exogenous va r iab les ;  i n t e r e s t  r a t e s  change i n  consequence, causing a 

secondary round of adjustments i n  a s s e t  p o r t f o l i o s  and debt .  The n e t  e f f e c t  

on t h e  money s tock and t h e  c r e d i t  market r a t e  of a change i n  the  exogenous 

va r iab les  is  composed of t h e  d i r e c t  and secondary e f f e c t s .  Chapter 3 i s  

concluded wi th  a summary of t h e  main comparative s t a t i c  r e s u l t s .  
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I n  t h e  f i n a l  Chapter of t h i s  s tudy (Chapter 4 ) ,  w e  test t h e  s t r u c t u r a l  

of the  model, es t imate  the' reduced form c o e f f i c i e n t s  f o r  t h e  c r e d i t  

market r a t e  so lu t ion  funct ion and t h e  money supply funct ion f o r  South Africa,  

and obta in  ca lcu la ted  es t imates  of t h e  d i r e c t  and secondary e f f e c t s  

comprising t h e  transmission mechanism, i n  terms of t h e  e l a s t i c i t i e s  of t h e  

money and c r e d i t  market m u l t i p l i e r s  with respec t  t o  the  c r e d i t  market r a t e  

and the  exogenous va r iab les .  The c y c l i c a l  and secu la r  contr ibut ions  of the  

money m u l t i p l i e r  and the  monetary base t o  the  growth r a t e  of t h e  money 

stock a r e  examined, a s  w e l l  a s  t h e  contr ibut ions  of t h e  p o r t f o l i o  a l l o c a t i o n  

r a t i o s  t o  percentage changes i n  t h e  money m u l t i p l i e r .  

Using t h i s  s t a t i s t i c a l  information, w e  examine the  na tu re  and course 

of monetary and f i s c a l  pol icy  i n  South Afr ica  and t h e  consequences of the  

i n t e r e s t  r a t e  s t a b i l i z a t i o n  programme pursued by the  Monetary Author i t ies .  

Three add i t iona l  i s s u e s  a r e  analysed: the  r e l a t i v e  inf luences  of open 

market operat ions and Government d e f i c i t  f inance  on t h e  c red i tunrke t  r a t e ,  

the  r o l e  of t h e  Public Debt Commissioners i n  the  money supply process, and 

the  s ign i f i cance  of income d i s t r i b u t i o n  i n  the  money supply and c r e d i t  

market r a t e  determination process. 

Throughout the  empirical  inquiry ,  we provide d e t a i l e d  h i s t o r i c a l  

information on the  modus operandi of monetary pol icy  and t h e  course of 

economic events i n  South Afr ica .  This da ta  is  necessary i n  t h e  const ruct ion 

of meaningful t e s t a b l e  hypotheses and t o  i n t e r p r e t  the  econometric r e s u l t s .  

Chapter 4 is  terminated wi th  a summary of our empirical  f indings .  



2. MONETARY POLICY AND MONETARY CONTROL 

I 

Most discussions on monetary policy posit some relationship between 

variables and changes in nominal income, the latter being composed 

of the product of real income and the price level. However, strong 

views prevail between those who believe 

... that money may be a causal, active and independent factor 
in changing the level of output, employment and the price 
level - and those who take a real (nomonetary) view and 
argue that money is passive changing primarily in response to 
changes in the real sector..... D.I. Fand [35], pp.381. 

The former view, currently propagated by the Monetarist School, is 

exemplified by the work of Brunner and Friedman, while the latter, the 

Neo-Keynesian School (also known as the New View), is characterised by the 

work of Gurley and Shaw, Tobin, and the Radcliffe Committee. 1 

In summary, the Neo-Keynesians stress that the money supply is 

essentially an endogenous variable and is neither the appropriate indicator 

nor the appropriate propagator of monetary policy and that the monetary 

authorities should rather use their policy instruments to determine some 

money market variable (such as interest rates); while the Monetarists deny 

this position by asserting that the nominal money stock can and should be 

controlled as the proper target variable of monetary policy.2 Implicit in I 

'*K.   runner [lo] ; J. Gurley and E. Shaw [49 ] ; J. Tobin [94 ] ; M. Friedman 
[41], [42] . The Monetarist critique of the Neo-Keynesian School may be found 
in Brunner [lo], [ll], [12]. Excellent surveys of the debate together with 
full citations of source material are provided by: L.C.Andersen [3]; 
L-R.Klein and K.Brunner [69]; D.I.Fand [36]; and R.L.Teigen [go]. 



prescr ipt ions ,  there  r e s t s  a  spec i f i c  view of the  mechanism l inking 

lllonetarY impulses to  nominal income.' On the  one hand, the  Monetarist School 

m h a s i s e s  tha t ,  

... monetary impulses a r e  a  major fac tor  accounting f o r  
var ia t ions  i n  output,  employment and pr ices .  .. [ t h a t ]  
movements i n  the  money stock a r e  the  most r e l i a b l e  measure 
of the  t h ru s t  of monetary impulses .... [and t ha t ]  the  behaviour 
of the  monetary au tho r i t i e s  dominates movement i n  t he  money 
stock over business cycles.  K.Brunner [ l o ] ,  p.9. 

proponents of the  Neo-Keynesian School accept on the  other  hand, t h a t ,  

f luctuat ions  i n  the  growth r a t e  of the  money stock I t . . .  r e s u l t  primarily 

from the  behaviour of t he  commercial banks and the  public." (K.Brunner, loc .  

tit.). They emphasise "... an i n t e r e s t  r a t e  transmission mechanism... 

[linking the  monetary and r e a l  sec tors  and regard]  monetary aggregates a s  

endogenous variables.. . ." @.I.Fand, op.ci t . ,  p.18). 

Now, these i s sues  a r e  e s sen t i a l l y  empirical questions and cannot be 

resolved from a  p r i o r i  reasoning. I n  our study here, we a r e  concerned with 

that  aspect  of the  debate which focuses a t t en t i on  on the  determination of 

the nominal money stock and i n t e r e s t  r a t e s  i n  f inanc ia l  markets. Our task 

can be formulated i n  terms of seeking an answer to  the  question of whether 

the cen t ra l  bank is ab le  to  control  the  money stock within f a i r l y  c lose  

limits or  whether endogenous forces  swamp policy act ions .  An empirical 

hypothesis emerges immediately, requiring t ha t  we t e s t  the  r e l a t i v e  s t rengths  

of the policy var iab les  controlled by the cen t r a l  bank and the  endogenous 

actions of the  banking sector  and pr iva te  sector  i n  f inanc ia l  markets. 

We couch the problem of monetary control  i n  terms of a  formal framework 

a6 follows. The cen t r a l  bank s e t s  the  monetary aggregate under i ts  control  

and other policy var iables ,  the  banking sec tor  determines the  stock of 

earning a s se t s  i n  i t s  po r t fo l i o  and the  quant i ty  of excess reserves,  and the  
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s e c t o r  determines i t s  a l l o c a t i o n  of l i q u i d  wealth between currency, 

demand deposi ts  and time depos i t s .  ' A l l  these decis ions  i n t e r a c t  

sjJnultaneously t o  determine the  nominal money stock.  I n  terms of 

t radi t ional  money supply theory, the  determination of the  money s tock i s  

=haracterised by the  expression 

M = mX (1-1) 

where : 

M = t h e  nominal money s tock 

m = a m u l t i p l i e r  c o e f f i c i e n t  r e f l e c t i n g  t h e  

endogenous fo rces  i n  t h e  banking and p r i v a t e  

s e c t o r s  and the  r e a l  s e c t o r  

X = a reserve  aggregate con t ro l l ed  by the  c e n t r a l  

bank . 
The m u l t i p l i e r  c o e f f i c i e n t  i s  dependent on a vector  of i n t e r e s t  r a t e s  i n  

f inanc ia l  markets ( i ) ,  a  vector  of monetary a s s e t s  (A) held i n  t h e  p o r t f o l i o s  

of the  banking and p r i v a t e  s e c t o r s  ( typ ica l ly ;  currency, demand and t i m e  

deposits  i n  t h e  p o r t f o l i o s  of t h e  p r i v a t e  s e c t o r  and excess reserves  held by 

the  banking s e c t o r ) ,  some measure of nominal income (Y), and a vector  ( r )  

containing o the r  pol icy  va r iab les  of t h e  c e n t r a l  bank (discount r a t e  and 

Sta tu tory  reserve  requirements).  Thus, m i s  expressed a s  a funct ional  

re la t ionship:  

m = m(i,A,Y,r) (1-2) 

and the  money s tock expression is  converted i n t o  a behaviour equation: 

M = m(i,A,Y,r)X (1-3) 



The con t ro l  problem cen t res  on the  l inkage between changes i n  X 

and changes i n  t h e  arguments of func'tion m.3 A given exogenous change i n  

x d i s t u r b s  p o r t f o l i o  equil ibrium i n  t h e  balance shee t s  of f i n a n c i a l  

~ ~ t i t u t i o n s  and the  p r i v a t e  s e c t o r ,  s e t t i n g  i n  motion a process of p o r t f o l i o  

adjustment- Af ter  the  adjustment process has worked i t s e l f  ou t ,  a new 

equilibrium pos i t ion  is  es tab l i shed  wi th  a new value of t h e  nominal money 

stock and a new s e t  of equil ibrium i n t e r e s t  r a t e s ,  muta t is  mutandis. The 

essen t i a l  d iv iding l i n e  between t h e  Neo-Keynesians and the  Monetarists  r e s t s  

with an assumption about the  s t a b i l i t y  of m, which of course is an empirical  

issue.  The Monetarist School would argue t h a t  rn i s  s t a b l e  and does not  

modify any i n i t i a l  monetary impulse exerted through a change i n  X; t he  l inkage 

between X and M i s  t i g h t ,  providing the  c e n t r a l  bank with adequate control  

of the  nominal money s tock.  I n  c o n t r a s t ,  the  Neo-Keynesian School would 

argue t h a t  m i s  unstable.  Changes the re in  tend t o  dominate v a r i a t i o n s  i n  

the money s tock,  and i n  consequence, money supply con t ro l  through v a r i a t i o n s  

i n  X is abrogated by many a s l i p  betwixt  cup and l i p .  

The s t a b i l i t y  of m depends on the  e l a s t i c i t y  of t h e  arguments of 

function m wi th  respec t  t o  changes i n  X and t h e  e l a s t i c i t y  of funct ion m 

with respect  t o  changes i n  i t s  var ious  arguments. For example, most 

empirical work on the  money supply ind ica tes  t h a t  t h e  i n t e r e s t  r a t e  response 

with respect  t o  changes i n  X i s  negative and t h a t  t h e  i n t e r e s t  e l a s t i c i t y  

of m i s  pos i t ive .  Hence, an increase  i n  X lowers m, which a t t enua tes  the  

i n i t i a l  impact e f f e c t  of an increase  i n  X on the  nominal money stock.  4 

4 ' ~ e e  A.E.Burger [19], Chaps.4,5; and K.Brunner and A.H. Meltzer [681, 
f o r  a d iscuss ion of t h e  re la t ionsh ip  between the  money m u l t i p l i e r ,  t h e  
banking and p r i v a t e  s e c t o r s ,  and the  monetary a u t h o r i t i e s .  

I 
! 



mst of the  debate f a i l s  t o  point  out  t ha t  the monetary a u t h o r i t i e s  can i n  

fact exert an inf luence on m through the  vector r and thereby counteract 

Having out l ined broadly the  current  s t a t e  of the  debate on monetary 

policy and control ,  we tu rn  t o  a survey of the  development of money supply 

theory. 
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3. A SELECTIVE REVIEW OF MONEY SUPPLY THEORY 

~ e s o l u t i o n  of t h e  con t ro l  problem f o r  South Afr ica  requ i res  t h a t  a  

&table  money supply funct ion be spec i f i ed ,  which incorpora tes  t h e  

i n s t i t u t i o n a l  r e l a t i o n s h i p s  pecu l i a r  t o  t h e  South African f i n a n c i a l  

I n  t h i s  sec t ion ,  w e  d i scuss  t h e  h i s t o r i c a l  development of money 

supply theory commencing wi th  the  simple models of t h e  p re  war period. 

We show how developments i n  var ious  a r e a s  of monetary economics a r e  

incorporated i n t o  money supply models and conclude wi th  t h e  modern Brunner- 

Meltzer non l i n e a r  money supply formulation,which c o n s t i t u t e s  a simultaneous 

equation system descr ib ing t h e  behaviour of t h e  banking and p r i v a t e  sectors,  

and from which, reduced form equations f o r  t h e  r a t e  of i n t e r e s t  and the  

money supply a r e  derived.  Spec i f i ca t ion  of a money supply funct ion 

requires  t h a t  we d i s t i n g u i s h  between t h e  supply of r e a l  balances and the  

nominal money supply. It is wel l  e s tab l i shed  i n  the  l i t e r a t u r e  t h a t  i n  

a non Keynesian world where both r e a l  output  and p r i c e s  a r e  endogenous 

var iables ,  t h e  monetary a u t h o r i t i e s  may be a b l e  t o  con t ro l  t h e  nominal money 

stock bu t  t h a t  t h e  s tock of r e a l  money balances is  determined endogenously 

by the  i n t e r a c t i o n  of t h e  f i n a n c i a l  and r e a l  sec to r s ,  and i s  the re fo re  not 

con t ro l l ab le  by t h e  monetary a u t h o r i t i e ~ . ~  Because of t h i s  r e la t ionsh ip ,  

there  e x i s t s  a  nexus between changes i n  t h e  nominal money s tock,  money 

market condit ions and the  general  equil ibrium of t h e  economy. On t h i s  account, 

money supply theory and money supply funct ions  a r e  spec i f i ed  i n  terms of t h e  

nominal money stock.  

I i 
k 

E 5 .  
H.G. Johnson [62],  p.135. I n  a Keynesian world, t h e  p r i c e  l e v e l  i s  

1 assumed constant  so  t h a t  r e a l  and nominal balances move together and both 
determine the  nominal i n t e r e s t  r a t e ,  t h e  r e a l  i n t e r e s t  r a t e  and t h e  1 eWil ibr ium quant i ty  of r e a l  balances (Pand, ib id . ,  p. 16,171 . 

i 
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Money and banking t e x t  books f r equen t ly  presume t h a t  a simple 
, 

mechanical l i n k  e x i s t s  between some pol icy  con t ro l l ed  monetary aggregate 
5 

such a s  commercial bank reserves,and t h e  money supply. This  is an 

appropriate a n a l y t i c a l  framework f o r  a world i n  which t h e r e  a r e  no changes 

in t h e  c o s t  of banking s e c t o r  c r e d i t ,  no excess o r  borrowed rese rves  and 

no p o r t f o l i o  adjustments of the  banking and p r i v a t e  sec to r s .  Under these  

t h e  determination of the  money supply i s  simply a mat ter  of 

arithmetic.6 The money m u l t i p l i e r  i s  assumed constant  and t h e  money s tock 

va r i e s  d i r e c t l y  wi th  exogenous changes i n  the  r e se rve  aggregate con t ro l l ed  

by the  monetary a u t h o r i t i e s .  These more p r imi t ive  money supply funct ions  

do not  account f o r  the  p o s s i b i l i t y  of the  endogenous determination of t h e  

mul t ip l i e r ,  and the  monetary aggregate con t ro l l ed  by t h e  monetary a u t h o r i t i e s  

is defined as banking s e c t o r  r e se rves ,  wi th  no provision f o r  an explanation 

of the  sources of these  reserves .  A modern money supply funct ion  descr ibes  

the  r e l a t ionsh ip  between t h e  nominal money s tock,  t h e  policy con t ro l l ed  

monetary aggregate ( t h e  monetary base ) ,  endogenously determined f i n a n c i a l  

var iables  (banking and p r i v a t e  s e c t o r  p o r t f o l i o  behaviour, i n t e r e s t  r a t e s ,  

and the  quan t i ty  of banking s e c t o r  c r e d i t )  and r e a l  va r i ab les .  Such a 

function is  derived from a given s e t  of behaviour assumptions about t h e  

banking s e c t o r  and the  p r i v a t e  s e c t o r ,  and t h e  sources of t h e  monetary base 

incorporates the  broades t  spectrum of c e n t r a l  bank a c t i v i t y .  I n  terms of 

our general ised money supply funct ion  r e f e r r e d  t o  i n  the  previous Section,  

m, we view the  development of money supply theory a s  a process of 

6. 
D.I.Fand [353, p.380. 
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specifying the  underlying economic determinants of m and X t o  varying 

degrees of complexity. An advanced l e v e l  of soph i s t i ca t ion  w i l l  t ake  

of the  i n s t i t u t i o n a l  environment, t h e  pol icy  instruments a v a i l a b l e  

to the monetary a u t h o r i t i e s  and t h e  f i s c a l  opera t ions  of t h e  government. 

3.1 Pre War Developments i n  Money Supply Theory 

I n  our d iscuss ion of p r e  war money supply theory, w e  focus a t t e n t i o n  

on the  work of J.S.Mi11, W.F.Crick and J.E.Meade a s  a use fu l  sample of the  

progression of money supply theory from a simple commodity standard t o  a 

modern deposi t  i s su ing  banking system. 
7 

The cornerstone of modern money supply theory rests on t h e  p o r t f o l i o  

se lec t ion  behaviour of economic u n i t s ,  d i r e c t i n g  a t t e n t i o n t o  t h e  exis tence  

of a l t e r n a t i v e  means of wealth holding. I n  h i s  d iscourse  on t h e  supply 

of monetary gold, J.S.Mi11 may be regarded a s  a precursor t o  t h i s  approach. 

H i s  t heore t i ca l  framework is  summarised a s  follows. I n  a pure commodity 

standard i n  which gold coin is t h e  only c i r c u l a t i n g  medium of exchange, 

the stock of monetary gold is  determined by t h e  c o s t  of producing new gold, 

the  in te rna t iona l  flow of spec ie  and the  propensity of wealth holders  t o  

l ~ e l t  and mint non monetary gold hoards. M i l l ' s  theory is  l inked t o  modern 

por t fo l io  theory i n  h i s  (Mil l ' s )  d iscuss ion of short-run changes i n  t h e  

stock of monetary gold through the  melt ing and minting of gold hoards. 8 

7. 
For an e a r l y  a n a l y s i s  of the  American money supply, s e e  L.Currie 

(291. The p re  war l i t e r a t u r e  on money and banking i s  w e l l  documented i n  
Beadings i n  Monetary Theory [23].  Crick [24] and Meade [75] analyse t h e  
Wney supply i n  Great B r i t a i n  i n  the  p re  war e r a  and M i l l  [78], pp.488-611, 
16 Concerned with t h e  determinants of t h e  supply of monetary gold. 
b v e r i l e s k y  [50]  provides a use fu l  ana lys i s  of   ill's money supply theory. 

8 e ~ . ~ a v e r i l e s k y ,  ib id . ,  p.73,78. 



' These hoards vary inver se ly  with the  r e a l  va lue  of monetary gold, imparting 

short run responsiveness t o  t h e  s tock  of monetary gold,to changes i n  i t s  

price.' T'he o t h e r  sources of supply of monetary have t h e i r  

*dern counterpar ts  i n  t h e  condi t ions  underlying the  opera t ions  of the  

banking system, which is  t r e a t e d  a s  a money producing indus t ry  equivalent  

to the  gold producing indust ry ,  and in t he  flows of i n t e r n a t i o n a l  f i n a n c i a l  

'assets (including gold) .  

A simple money supply model may be  cons t ructed  f o r  t h e  c a s e  of a pure 

commodity standard and a competi t ive gold mining industry.  I n  such a 

world, the  long run supply of monetary gold is  determined by t h e  c o s t  of 

production, and i n  equil ibrium, i ts  value  i s  equal t o  t h e  marginal r e a l  

resource c o s t  of producing an a d d i t i o n a l  u n i t .  An exogenous inc rease  i n  

the  demand f o r  monetary gold pu t s  upward pressures  on the  r e a l  p r i c e  of gold: 

gold i s  imported, a d d i t i o n a l  gold i s  mined and hoards a r e  run down. 

Now, assume t h a t  the  i n t e r n a t i o n a l  flow of s p e c i e  is  exogenously 

determined and t h a t  the  n e t  inflow per period is  measured by v a r i a b l e  X; 

and l e t  the  vec to r  m con ta in  v a r i a b l e s  t h a t  determine t h e  output  of newly 

b e d  gold ( t h e  r e a l  p r i c e  of gold and marginal r e a l  resource c o s t )  and the  
7. 

9. I f  the  nominal p r i c e  of monetary gold is  equal  t o  u n i t y  and t h e  
rbsolute  p r i c e  l e v e l  is  given by an index P, then the  r e l a t i v e  p r i c e  of 
mne ta ry  gold ( i n  terms of a r ep resen ta t ive  bundle of commodities) i s  equal 
to 1/P. An inc rease  i n  t h e  demand f o r  nominal monetary gold w i l l ,  c e t e r i s  
-ribus, lower t h e  abso lu te  p r i c e  l e v e l  and r a i s e  the  r e l a t i v e  p r i c e  of 
mne ta ry  gold i n  terms of r e a l  purchasing power. Since 1 / ~  is t h e  r e a l  
OPPortunity c o s t  of holding non monetary gold, an inc rease  i n  1/P w i l l  
h e r  t he  demand f o r  non monetary gold,  which, imparts a p o s i t i v e  short-run 
&.ticity t o  t h e  supply of monetary gold. See J. S . M i l l ,  i b id . ,  pp.499, 
s4 and H.G. Johnson, i b i d . ,  p.176. 
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( the  r e a l  opportunity c o s t  of holding gold and the  

r e a l  terms).' Then t h e  s tock of monetary gold 

(M) i s  given by t h e  expression M = mX. An exogenous inflow of gold specie  

from abroad, represented by a r i s e  i n  X, r a i s e s  the  supply of monetary gold 

impact; the  r e a l  p r i c e  of gold dec l ines  causing a contrac t ion i n  t h e  

supply of newly mined gold and an inc rease  i n  the  demand f o r  gold t o  hoard, 

and the  money m u l t i p l i e r  (m) decl ines .  

Analogous wi th  modern money supply theory, X r epresen t s  exogenous 

fac tors ,  m represents  t h e  endogenous behaviour of t h e  p r o f i t  maximising gold 

industry and the  p o r t f o l i o  behaviour of wealth holders .  Even i n  t h i s  

simple world, the  money m u l t i p l i e r  i s  not  a constant;  i t  v a r i e s  i n  response 

to endogenous forces ,  a t t enua t ing  t h e  d i r e c t  e f f e c t  of an  i n i t i a l  increase  

in  X on the  s tock of monetary gold (M) . 10 

Moving from a pure commodity standard t o  a f iduc ia ry  standard,  we 

introduce a deposi t  i s su ing  banking s e c t o r  i n t o  the  ana lys i s .  I n  t h i s  

type of model, depos i t s  a r e  backed by claims a g a i n s t  t h e  government ( f i a t  

currency and book e n t r y  claims a g a i n s t  t h e  c e n t r a l  bank) and claims aga ins t  

the p r i v a t e  sec to r .  I n  order  t o  const ruct  the  most simple of money supply 

models wi th in  t h i s  monetary framework, w e  assume t h a t  the  banking s e c t o r  

holds claims aga ins t  t h e  government a s  cash reserve  f o r  t r ansac t ions  and 

Speculative purposes, bu t  t h a t  the  banking s e c t o r ' s  des i red  rese rve  t o  

deposit r a t i o  (bl) is constant .  We a l s o  assume t h a t  only two kinds of money 

exis t ;  banking s e c t o r  demand depos i t s  and currency issued by t h e  government, 

1 • ‹*~r iedman  and Schwartz provide an ana lys i s  of severa l  types of 
monetary systems i n  terms of t h e  m u l t i p l i e r  formulation and i t s  determining 
coef f i c ien t s  ( [ 4 3 ] ,  Appendix B) .  
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t h a t  t h e  p r i v a t e  s e c t o r  holds currency i n  some f ixed r a t i o  (P ) t o  1 

demand deposi t s .  Then the  m u l t i p l i e r  m i n  defined by t h e  r a t i o  parameters 

*1 bl thus: 

gefining t h e  money supply (M) a s  t h e  sum of currency p lus  demand depos i t s  

and t he  exogenous monetary aggregate (X) a s  t h e  supply of banking s e c t o r  

reserves, t h e  money supply i s  given by t h e  expression: 

Typical ly,  i f  w e  ignore t h e  p r i v a t e  s e c t o r ' s  currency demand and l e t  

P1 = 0, then t h e  response of t h e  money supply t o  an exogenous i n j e c t i o n  of 

reserves is  equal  t o  the  r ec ip roca l  of t h e  banking s e c t o r ' s  r e se rve  t o  

deposi t  r a t i o  ( l /b l ) .  I f  we take  t h e  p r i v a t e  s e c t o r ' s  f ixed  currency t o  

deposi t  r a t i o  i n t o  account, then t h e  money supply response t o  an i n j e c t i o n  

of reserves  i s  given by t h e  expression ( 1  + P ) / ( b  + P ), which i s  l e s s  than 
1 1 1  

lib l .  By incorpora t ing  t h e  p r i v a t e  s e c t o r ' s  demand f o r  currency, t h e  va lue  

of t h e  m u l t i p l i e r  i s  lowered and t h e  money supply response t o  an exogenous 

in jec t ion  of reserves  is  l e s s ,  s ince  p a r t  of the  new supply of r e se rve  i s  

withdrawn from t h e  banking s e c t o r  by t h e  p r i v a t e  sec to r .  

This model i s  t y p i c a l  of many e a r l y  textbook money supply models. 

The r a t i o  parameters a r e  assumed constant  and a r e  not  determined by r e l a t i v e  

i n t e r e s t  r a t e s  and a budget cons t ra in t .  While t h e  monetary system i n  t h i s  

m d e l  i s  more advanced than t h a t  of t h e  commodity standard,  t h e  money 

*upply model i s  c e r t a i n l y  more pr imi t ive .  The mechanistic cha rac te r  of 



I 

to  the  demand f o r  money, which prevailed p r io r  to  Keynes1 "General 

Theory". Substant ia l  developments i n  money supply theory, a s  a l s o  i n  the 

theow of veloci ty  and the  demand fo r  money, had to  await t he  post  war 

development of monetary theory i n  the  Keynesian t r ad i t i on ,  with the  

of a  r e l a t i v e  p r i ce  theore t ic  framework. 
11 

Money supply theory was subs tan t ia l ly  advanced i n  1927 by W.F.Crick[24], 

in an a r t i c l e  e n t i t l e d  "The Genesis of Bank Deposits", where t he  embryonic 

pr inciples  of modern money supply theory were established i n  an t ic ipa t ion  

of the  post  war app l ica t ion 'o f  por t fo l io  se lec t ion  theory t o  commercial 

bank behaviour. H i s  main contribution i s  twofold: f i r s t l y ;  he  c l a r i f i e s  

the transmission mechanism l inking a  change i n  commercial bank reserves 

to changes i n  bank deposi ts ,  by emphasising the  p r o f i t  maximising behaviour 

of the  banking sec tor ,  and secondly; he questions the  s t a b i l i t y  of the  

commercial banks1 reserve t o  deposit  r a t i o  (bl) and hence t he  s t a b i l i t y  

of the  money mul t ip l i e r .  This i n  turn  leads  to a  discussion of the  

a b i l i t y  of the  cen t r a l  bank to  control  the  quanti ty of deposi ts  by varying 

the quanti ty of banking sec tor  reserves.  

I n  h i s  discussion of the  transmission mechanism, Crick is concerned 

with resolving the  c l a s s i ca l  semantic confusion between bankers (who 

believed t ha t  banks could only lend the  cash t ha t  they received) and 

economists (who asser ted t h a t  banks could c rea te  deposits  through lending).  
...~ 

Of course, the  bankers1 view appl ies  to  an individual  bank while the  

economist's view appl ies  to the  banking sec tor  a s  a  whole. Resolution of 



t h i s  i s s u e  e s t a b l i s h e s  t h a t  the  banking sec to r  can engineer a mul t ip le  
I 

expansion of deposi ts  f o r  a  u n i t  increase  i n  banking s e c t o r  reserves .  

A s  Crick remarks, 

... disagreement on mat ters  of terminology should not  b l i n d  
us t o  the r e l a t i o n ,  i n  sequence and amount, between t h e  
volume of bank c r e d i t  outstanding and the  quan t i ty  of bank 
cash held aga ins t  it. W.F.Crick, op .c i t . ,  p.53. 

According t o  Crick, an individual  bank maximises p r o f i t s  sub jec t  t o  

a given des i red  cash reserve  t o  deposit  r a t i o  (b ), t h i s  r a t i o  being 1 

determined by l i q u i d i t y  considerat ions and the  opportunity c o s t  of holding 

cash a s  opposed t o  in teres t -bear ing earning a s s e t s .  l2 Since each 

individual  bank conforms t o  t h e  given b an i n j e c t i o n  of a d d i t i o n a l  reserves  1 ' 
in to  t h e  banking s e c t o r  w i l l  be d i s t r i b u t e d  between individual  banks such 

t h a t  t h e  des i red  bl is s a t i s f i e d  f o r  each bank and f o r  the  banking s e c t o r  

a s  a  whole. The adjustment process occurs by an adjustment of bank's earning 

asse t s  and a consequent increase  i n  deposi ts .  l3 Now, the  r e l a t i o n s h i p  

between the  change i n  reserves  and t h e  change i n  depos i t s  ( the  money 

mul t ip l i e r )  i s  s t a b l e  only i f  bl is  s t a b l e .  Crick, thus,  ques t ions  t h e  

constancy of t h e  money m u l t i p l i e r  and t h e  implicat ions of a  purely mechanical 

re la t ionship  between changes i n  reserves  and deposi ts .  14 

This quest ion of s t a b i l i t y  d i r e c t s  Crick t o  t h e  problem of monetary 

Policy and the  idea t h a t  the  Bank of England is a b l e  t o  e x e r t  an inf luence  

on the  money supply by con t ro l l ing  banking sec to r  cash reserves .  H e  points  
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at t h a t  t h e  Bank of England may o f f s e t  exogenous changes i n  banking s e c t o r  
I 

=serves ( r e s u l t i n g  from gold flows) by compensating changes i n  t h e  Bank's 

gortf o l i o  of s e c u r i t i e s  and"1oans and investments". l5 However, control  

tg by no means automatic; t h e  e f f e c t  on the  quan t i ty  of depos i t s  of a 

induced change i n  banking s e c t o r  reserves  depends on t h e  s t a b i l i t y  

of bl and hence t h e  money m u l t i p l i e r .  "There is  c e r t a i n l y  no d e f i n i t e  and 

d i r e c t  r e l a t i o n  of cause and e f f e c t  between the  depos i t s  of t h e  banks a s  a 

and t h e  pol icy  behind the  ac t ions  of t h e  c e n t r a l  i n s t i t u t i o n " .  

(~.F.Crick, op .c i t . ,  p.44). While recognising t h a t  banking s e c t o r  behaviour 

m y  cause v a r i a t i o n s  i n  t h e  money m u l t i p l i e r ,  Crick f a i l s  t o  d iscuss  t h e  

feedback e f f e c t  on t h e  m u l t i p l i e r  of changes i n  banking s e c t o r  reserves .  

There is no mention of i n t e r e s t  r a t e s  and p r i v a t e  s e c t o r  p o r t f o l i o  

adjustments. The c l a s s i c a l  garb remains, awaiting removal by the  advent 

of Keynes's l i q u i d i t y  preference theory. 

The f i n a l  suspension of currency c o n v e r t i b i l i t y  i n t o  gold by western 

i n d u s t r i a l  na t ions  i n  1925 encouraged economists t o  evaluate  t h e  d i f fe rences  

i n  money supply theory r e s u l t i n g  from a change i n  t h e  f i n a n c i a l  system. 

A money supply theory must account f o r  t h e  p e c u l i a r i t i e s  of t h e  i n s t i t u t i o n a l  

s t ruc tu re  under examination and must speci fy  t h e  behaviour of economic u n i t s .  

An i n c i s i v e  study of t h e  B r i t i s h  monetary system f o r  t h e  period 1925 t o  

1930 is provided by J . E .  Meade [ 7 5 ] ,  which, although w r i t t e n  i n  1934, 

contains many f e a t u r e s  of modern money supply theory. Meade employed a 

mney m u l t i p l i e r  model of s u b s t a n t i a l  s o p h i s t i c a t i o n  t o  a s s e s s  t h e  e f f e c t s  

'''crick c i t e s  evidence t o  support t h i s  contension ( ib id . ,  p. 43 ,n. 1 
and p.44,n.2). 
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supply of changes i n  t h e  r a t i o  parameters comprising t h e  

these  r a t i o  parameters represent  the  behaviour of the  

~ a n k  of England, the  commercial banking system and the  p r i v a t e  sec to r .  

Assuming t h a t  t h e  Bank of England is the  s o l e  i s s u e r  of bank notes  

sad t h a t  the re  i s  no c i r c u l a t i o n  of gold coin, Meade considers t h r e e  

d i f fe ren t  monetary regimes: under regime one, the  Bank of England i s  

aesumed t o  hold a d i f f e r e n t i a l  gold reserve  aga ins t  i ts  t o t a l  note  i s s u e  

=d aga ins t  i ts  deposi t  l i a b i l i t i e s  to  the  banking sec to r ,  where these  

r a t i o s  a r e  re fe r red  t o  respec t ive ly  a s  L and m' ,  so t h a t  L # m ' ;  and 

under regime two, L = m ' .  Under regime three ,  a f iduc ia ry  note  i s s u e  is 

introduced. This note  i s s u e  appears a s  an a s s e t  i n  t h e  Banking Department 

of the Bank of England and is  held a s  a des i red  r a t i o  k t o  commercial bank 

deposits  with the  Bank, which, appear a s  a l i a b i l i t y  of the  Banking Department. 

The preferences of t h e  banking and p r i v a t e  s e c t o r s  a r e  represented 

by the  r a t i o  parameters bl and q respect ively ,  where bl is  t h e  cash reserve  

to  deposit  r a t i o  of t h e  banking s e c t o r  and q is the  currency t o  money r a t i o  

of the  p r i v a t e  s e c t o r .  A s  i n  our discussion of the  simple f iduc ia ry  

etandard, the  money m u l t i p l i e r  is determined by the  banking and p r i v a t e  

rec tors '  r a t i o  parameters: 

h e v e r ,  Meade imposes c o n s t r a i n t s  on the  behaviour of t h e  Bank of England. 

manges i n  the  monetary aggregate X a r e  subject  t o  the  r a t i o s  L, m' and k 

- being s a t i s f i e d ,  thus : 

X = X(L, m ' ,  k) 



Building upon t h i s  framework, Meade incorpora tes  i n t o  h i s  model 

three  a d d i t i o n a l  refinements t o  accdunt f o r  i n s t i t u t i o n a l  d e t a i l s  i n  the  

banking s e c t o r  and t h e  p o r t f o l i o  a l l o c a t i o n  behaviour of t h e  p r i v a t e  

sector.  Since the  banking s e c t o r  may hold cash reserves  e i t h e r  a s  

vault cash o r  Bank of England depos i t s ,  t he  r a t i o  parameter v is introduced, 

describing the  banking s e c t o r ' s  v a u l t  cash t o  reserve  depos i t  r a t i o .  

me banking s e c t o r  i s s u e s  both demand and time depos i t s  and may choose t o  

hold a d i f f e r e n t i a l  r e se rve  requirement on each. I n  consequence, bl is no 

longer a simple r a t i o ,  b u t  depends on the  des i red  cash rese rve  r a t i o  held 

t '  agains t  demand depos i t s  ( rd ' )  and time depos i t s  ( r  ) and on the  p o r t f o l i o  

preferences of the  p r i v a t e  sec to r .  The p r i v a t e  s e c t o r  is  assumed t o  

a l l o c a t e  i t s  wealth between demand and time depos i t s  i n  t h e  r a t i o  y where 

y is the  r a t i o  of demand t o  t o t a l  deposi t s .  Thus, bl is  w r i t t e n  a s  an 

e x p l i c i t  expression: 16 

The general  form of the  money m u l t i p l i e r  is  modified by inc luding the  new 

r a t i o  parameters: 17 

Meade a n t i c i p a t e s  modern money supply theory i n  two f u r t h e r  respects .  

F i r s t l y ,  h i s  exogenously determined aggregate X is  defined a s  the  sum of 

16*T'his expression is i d e n t i c a l  t o  t h a t  used i n  our  money supply 
m d e l  f o r  South Africa.  Cf. Equation 2-17 i n  the  t e x t .  

I I 
'This general  form has th ree  e x p l i c i t  non l i n e a r  formulat ions,  

One f o r  each regime discussed. See Meade [75] , pp.55,56. 



t h e  gold s tock and t h e  f iduc ia ry  note  i s sue ,  both of which a r e  a s s e t  items 

i n  the  Bank's balance shee t .  This ' de f in i t ion  is  one s t e p  c l o s e r  t o  t h e  

modern idea of t h e  monetary base. Secondly, t h e  money supply i s  defined 

broadly to  include time depos i t s  i n  the  banking sec to r .  

Meade's money supply theory moves we l l  beyond t h e  simple mechanical 

world of Crick o r  our simple f iduc ia ry  standard,  discussed above; by 

expanding the  d e f i n i t i o n  of the  money supply and the  exogenous v a r i a b l e  X, 

by introducing a more d e t a i l e d  set of banking s e c t o r  r a t i o  parameters and 

accounting f o r  d i f f e r e n t i a l  reserve r a t i o s ,  and by d i r e c t i n g  a t t e n t i o n  

towards the  p r i v a t e  s e c t o r ' s  wealth a l l o c a t i o n  preferences between currency, 

demand and t i m e  deposi ts .  Now, although Meade has  taken account of the  

complexities of the  f i n a n c i a l  system by specifying a l a r g e r  number of 

parameters f o r  t h e  c e n t r a l  bank and t h e  banking and p r i v a t e  sec to r s ,  the  

parameters a r e  s t i l l  exogenous. The next  s t e p  i s  t o  make these  parameters 

endogenous. 

3.2 Post  War Developments i n  Money Supply Theory 18 

Developments i n  money supply theory beyond the  constant  m u l t i p l i e r  

s t a g e  a r e  character ised  by two b a s i c  modificat ions,  both of which extend 

the  theory beyond the  l i m i t a t i o n s  of t h e  i n h e r i t e d  Keynesian paradigm. 

F i r s t l y ,  add i t iona l  explanatory va r iab les  a r e  added t o  take  account of 

f i n a n c i a l  behaviour by economic u n i t s ,  and secondly, behaviour pos tu la tes  

a r e  added t o  render t h e  m u l t i p l i e r  c o e f f i c i e n t  dependent upon endogenous 

economic forces .  We show below, how these  extensions t o  t h e  theory required 

18*Most of t h e  d iscuss ion i n  t h i s  s e c t i o n  has been surveyed o r  
commented on by Johnson [59 1, [60 1, [61 I ,  [62] ; Brunner [ l l  ] , [12], [13] ; 
Teigen [90 1; and Fand 135 I .  



p r i o r  development i n  the  theory of the  demand f o r  money. 
19 

I n  1935, i n  an  a r t i c l e  which la'id the  foundations f o r  the  pos t  war 

of monetary theory, J.R.Hicks wrote, 

It was marginal u t i l i t y  t h a t  r e a l l y  made sense of the  theory 
of value;  and t o  come t o  a branch of economics which does 
without  marginal u t i l i t y  a l together!  No wonder the re  a r e  
such d i f f i c u l t i e s  and such d i f fe rences  ( i n  monetary theory)! 
What is  wanted is  a 'marginal revolution'!  That is  my 
~ u ~ ~ e s t i o n . 2 0  J.R.Hicks [56], p.14 

The advent of a f u l l y  a r t i c u l a t e d  theory of optimum p o r t f o l i o  s e l e c t i o n  i n  

the  l a t e  f i f t i e s  and e a r l y  s i x t i e s ,  due mainly t o  t h e  work of Tobin and 

Friedman, marks a s i g n i f i c a n t  s t a g e  i n  the  development of a t r a i n  of thought 

a t t r i b u t a b l e  t o  a d is t inguished genealogy of i n t e l l e c t u a l  fo rbears  pos t  

21 
dat ing Hicks. 

19*''. . . the  most r ecen t  tendency i n  theor i s ing  about the  supply of 
money has been t o  develop a theory of the  supply of money more o r  less 
p a r a l l e l  with the  theory of t h e  demand f o r  money...so t h a t  the  theory of 
money supply becomes b a s i c a l l y  another exerc i se  i n  c a p i t a l  theory." 
H.G.Johnson [601, p.97. 

2 0 * ~ h i s  a r t i c l e  is  most e x p l i c i t  i n  i ts advocation o f :  (a) the  
need t o  apply standard value  theory to  monetary ana lys i s  ( [56] ,  p.14); 
(b) a microeconomic a n a l y s i s  of t h e  behaviour of economic u n i t s  who 
optimise over the  items i n  t h e i r  balance shee t s  - s tocks  ([56] , p. 25) ; 
(c) t h e  idea  of wealth a s  a budget c o n s t r a i n t  on the  a l l o c a t i o n  of 
p o r t f o l i o s  ([56],  p.27 and n.7, and p.28) ; (d) t h e  idea  t h a t  t ransact ions  
c o s t s  r a t i o n a l i s e  the  demand f o r  money i n  a world where earning a s s e t s  
e x i s t  ([561, p.19). Actually,  Hicks points  t o  a semblance of marginal 
u t i l i t y  theory i n  the  works of Alfred Marshall and J .M.  Keynes (Trea t i se  on 
Money). 

21*~athbreaking work i n  t h i s  a r e a  i n  the  l a t e  f i f t i e s  and e a r l y  s i x t i e s  
is a t t r i b u t a b l e  mainly t o  M. Friedman, J.Tobin and t h e i r  r e spec t ive  
associa ted  colleagues (Friedman [ 391 , [40] ; Tobin [91] , [92] ; [93] ; and 
Hester and Tobin [53] ) .  D.Patinkin has  conclusively shown t h a t  Friedman's 
restatement of the  quant i ty  theory of money [39] ,  [40],  is  r e a l l y  a t h e o r e t i c a l  
development i n  the  Keynesian t r a d i t i o n .  It should be added t h a t  the  work 
of J.Tobin e t  a l .  may be  s i m i l a r l y  considered. Pat inkin  lists the  following 
authors whom, amongst o the r s ,  a r e  p a r t  of t h e  e a r l y  p o r t f o l i o  t h e o r e t i c  
t r a d i t i o n :  J .M.Keynes (1930), J .R .Hicks (1935), J .M.Keynes (1936), H.Makower 
and J.Marshak (1938), F.Modigliani (1944), J .  Robinson (1951), H. Markowitz 
(1952), R.F.Kahn (1954); da tes  i n  parentheses denote year of publ ica t ion 
(Pat inkin  1821, esp. p.108). See a l s o  Brunner [12], p.168 and Johnson [ 591, p.32. 



Responding t o  Hicks' c a l l  f o r  a marginal revolution,  t h e  e a r l y  

forerunners of modern p o r t f o l i o  thebry develop Keynesian l i q u i d i t y  

  reference theory i n t o  a general  theory of the  determination of r e l a t i v e  

p r i c e s  (or  y i e l d s )  on d i f f e r e n t  types of f i n a n c i a l  a s s e t s .  The preferences 

of economic u n i t s  and r e l a t i v e  q u a n t i t i e s  of a s s e t s  with d i f f e r i n g  r i s k  

c h a r a c t e r i s t i c s  a r e  shown t o  determine the  set of r e l a t i v e  a s s e t  p r i c e s  i n  

f i n a n c i a l  markets. Subsequently, Tobin e t  al .  develop the  theory of optimum 

~ o r t f o l i o  d i v e r s i f i c a t i o n  i n  a mul t i  a s s e t  world which includes money, 

using a u t i l i t y  funct ion wi th  the  r i s k  and y i e l d  on f i n a n c i a l  a s s e t s  a s  

arguments. 22 Thus, monetary theory i s  couched i n  marg ina l i s t  terms and 

is incorporated i n t o  the  more general  theory of the  demand f o r  f i n a n c i a l  

assets o r  a s s e t  choice. Pursuing a d i f f e r e n t  l i n e  of inves t iga t ion ,  

Friedman t r e a t s  money a s  a c a p i t a l  good, the  demand f o r  which, depends on 

the  r e l a t i v e  p r i ces  of a l l  o t h e r  assets, including r e a l c a p i t a l ,  and i s  

subject  to  a wealth c o n s t r a i n t .  Friedman's con t r ibu t ion  rests with the 

genera l i sa t ion  of the  demand f o r  money, analogous wi th  t h e  demand f o r  any 

other  commodity and t h e  use of wealth r a t h e r  than income a s  a budget cons t ra in t .  

7 These t h e o r e t i c a l  developments c o n s t i t u t e  a depar ture  from t h e  standard 

Keynesian paradigm. Financia l  markets a r e  disaggregated and a t t e n t i o n  is 

focused on t h e  a l l o c a t i v e  fo rces  opera t ing i n  t h e  markets f o r  a s s e t s  and 

debt. 23 

2 3 * ~ o r  a discuss ion of these  i s s u e s  s e e  H.G. Johnson, ib id . ,  pp.29-34 
and [60], pp.91-94; and K.Brunner, ib id . ,  pp.167, 168 and [13] ,  pp. 26-36. 



~ c r o e c o n o m i c  theory of f i n a n c i a l  i k e r m e d i a r y  behaviour i n  which f i n a n c i a l  

intermediaries a r e  regarded a s  neo c l a s s i c a l  p r o f i t  maximising f i rms,  whose 

behaviour i s  determined by c o s t  and y i e l d  considera t ions  i n  t h e i r  pursu i t  of 

achieving an optimum balance shee t  pos i t ion .  Within t h i s  framework, the  

supply of banking s e c t o r  deposi ts  and t h e  purchase of earning a s s e t s  by the  

banking s e c t o r  i s  sub jec t  t o  c o s t  and y i e l d  considera t ions ,  much l i k e  the  

production of any o the r  commodity. I n  a s i m i l a r  ve in ,  Meigs examines the  

behaviour of American commercial banks with respec t  t o  t h e i r  demand f o r  

excess reserves and borrowed reserves from the  Federal  Reserve System. 24 

Making use of these  t h e o r e t i c a l  developments, Brunner and Meltzer 

const ruct  a money supply theory using t h e  m u l t i p l i e r  framework and advance 

the  theory i n  two d i r e c t i o n s ;  on t h e  one hand, t h e  m u l t i p l i e r  i s  made 

endogenous and on t h e  o the r ,  the  banking s e c t o r  c r e d i t  market i s  added t o  

the  b a s i c  model. This new vers ion,  genera l ly  r e f e r r e d  t o  i n  t h e  l i t e r a t u r e  

a s  t h e  non l i n e a r  money supply hypothesis o r  t h e c r e d i t  market theory of 

the  money supply,25 is  broadly compatible with cur ren t  research,  notably,  

> 

t h a t  of the  Federal  Reserve Bank of S t .  Louis, t h e  Monetarist School, t h e  

2 4 * ~ e e  D .D.Hes ter and J .Tobin [54]. This monograph conta ins  papers 
on t h e  microeconomic theory of commercial banks' p o r t f o l i o  behaviour; on 
the  supply of commercial bank loans  and the  behaviour of l enders  a s  
purchasers of a s s e t s ,  and on t h e  p o r t f o l i o  p a t t e r n s  of banks. See a l s o  
Tobin [93]. A review of the  monograph i s  provided by K.Brunner [12]. 

2 5 * ~ l e a r l y ,  the  expression M = mX i s  non l i n e a r .  Brunner and Meltzer 
a r e  c a r e f u l  to  s t r e s s  t h i s  f a c t  i n  order t o  d i s t i n g u i s h  t h e i r  non l i n e a r  
formulation from another of t h e i r  money supply theor ies in  which the  
m u l t i p l i e r  e n t e r s  t h e  money supply r e l a t i o n s h i p  i n  l i n e a r  form (Brunner- 
Meltzer [151). 



New View adherents  

economy. 26 s i n c e  
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and t h e  major econometric models of t h e  American 

we use  t h i s  model' t o  ana lyse  t h e  money supply process  i n  

south Af r i ca ,  our  d i s c u s s i o n  h e r e  s e r v e s  t o  i n t roduce  t h e  elements of t h e  

c r e d i t  market approach i n  t h e  context  of t h e  gene ra l  evo lu t ion  of money 

supply theory 

The c r e d i t  market theory  is  a s imultaneous equat ion  system desc r ib ing  

the  p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  banking and p r i v a t e  s e c t o r s  

and t h e  a c t i o n s  of t h e  monetary a u t h o r i t i e s .  The banking s e c t o r  a l l o c a t e s  

i ts  weal th  between s t a t u t o r y  and excess  r e se rves ,  purchases ea rn ing  

a s s e t s  from t h e  p r i v a t e  s e c t o r  and i n c u r s  indebtedness  t o  t h e  c e n t r a l  bank 

by t h e  s a l e  of ea rn ing  a s s e t s  i n  exchange f o r  cash r e se rves .  The p r i v a t e  

s e c t o r ,  i n  t u r n ,  a l l o c a t e s  i t s  weal th  between currency,  demand and time 

depos i t s ,  and i n c u r s  indebtedness  t o  t h e  c e n t r a l  bank by t h e  s a l e  of ea rn ing  

assets. 

The exogenous v a r i a b l e s  of t h e  model c o n s i s t  of po l icy  v a r i a b l e s  

c o n t r o l l e d  by t h e  monetary a u t h o r i t i e s  ( t h e  monetary base ,  s t a t u t o r y  r e s e r v e  

requirements ,  t h e  d i scoun t  r a t e  and t h e  outs tanding  s t o c k  of government deb t )  

and v a r i a b l e s  r e p r e s e n t i n g  t h e  r e a l  s e c t o r  ( r e a l  income and t h e  p r i c e  l e v e l ) .  

2 6 * ~  f u l l  d i s cuss ion  of t h i s  t ype  of money supply framework and i t s  
t h e o r e t i c a l  underpinnings may be found i n  K.Brunner [13 ] ,  pp.26-31, 89-102; 
and a r igo rous  t rea tment  is  provided i n  t h e  mathematical appendices (111, IV). 
Fur ther  ex t ens ive  d i s c u s s i o n  may b e  found i n  Brunner and Meltzer  [15] ,  [17];  
Brunner and Crouch [ 1 4 ] .  The c r e d i t  market approach of Brunner and Meltzer  
[ 171 , esp .  , l ies w i t h i n  t h e  microeconomic framework developed by Tobin e t  a l .  ; 
cf.  Tobin and Brainard i n  Hester and Tobin [55 ] .  Note t h a t  t h e  New View 
1s a term coined by Tobin [94] t o  d e s c r i b e  t h e  Yale view of money supply theory ,  
which emphasises t h e  behaviour  of t h e  banking and p r i v a t e  s e c t o r s .  The 
U j o r  econometric models r e f e r r e d  t o  a r e  t hose  cons t ruc t ed  f o r  t h e  American 
economy and a s s o c i a t e d  wi th  t h e  work of t h e  Brookings I n s t i t u t e .  See 
FODeleeuw [ 311 . 



The c e n t r a l  bank s e t s  t h e  s t a t u t o r y  r e s e r v e  requirements on banking s e c t o r  
, 

d e p o s i t s ,  determines t h e  ou t s t and ing  s t o c k  of  government deb t  i n  t h e  

banking and p r i v a t e  s e c t o r s  by i t s  own p o r t f o l i o  behaviour ,  announces t h e  

d i scoun t  rate and s e t s  t h e  monetary base ,  wh i l e  t h e  t r e a s u r y  e x e r t s  a 

monetary in f luence  through t h e  d i s t r i b u t i o n  of d e f i c i t  f i nance  between t h e  

banking and p r i v a t e  s e c t o r s  and t h e  c e n t r a l  bank. 

I n  t h e  p r i v a t e  s e c t o r ,  t h e  demand f o r  currency,  demand and t ime 

d e p o s i t s ,  depends upon a v e c t o r  of i n t e r e s t  r a t e s  and weal th ,  and t h e  

supply of earn ing  a s s e t s  t o  t h e  banking s e c t o r  is  determined by i n t e r e s t  

r a t e s ,  weal th and t h e  s t o c k  of ou t s t and ing  government deb t .  The d i s t r i b u t i o n  

of banking s e c t o r  weal th  between cash r e s e r v e s  and ea rn ing  a s s e t s  i s  

determined by s t a t u t o r y  reserve requirements  and i n t e r e s t  r a t e s  on ea rn ing  

assets i n  t h e  c r e d i t  markets.  Banking s e c t o r  indebtedness  t o  t h e  c e n t r a l  

bank depends upon t h e  d i scoun t  r a t e ,  c r e d i t  market r a t e s  and l i q u i d i t y  

cond i t i ons  i n  f i n a n c i a l  markets.  

The c r e d i t  market r a t e  is endogenously determined by t h e  j o i n t  

i n t e r a c t i o n  of t h e  banking and p r i v a t e  s e c t o r s  i n  t h e  c r e d i t  market,  f o r  

given va lues  of t h e  exogenous v a r i a b l e s ,  and t h e  s o l u t i o n  f u n c t i o n  is given 

by: 

where: 

ie = t h e  c r e d i t  market rate 

r = s t a t u t o r y  reserve requirements  

hr= t h e  d i scoun t  r a t e  

W = weal th  

FO = t h e  s t o c k  of ou t s t and ing  government deb t  

B = t h e  monetary base.  
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Since a l l  balance shee t  items i n  the  banking and p r i v a t e  s e c t o r s  a r e  

determined by endogenous and exogeno'us va r iab les ,  the  money m u l t i p l i e r  is  

a func t iona l  r e l a t i o n ,  responding t o  changes i n  exogenous va r iab les  and 

the  c r e d i t  market r a t e .  The general  form of the  m u l t i p l i e r  is: 

m = m(ie, r ,  ibr, (1-11) 

Subs t i tu t ing  f o r  t h e  c r e d i t  market r a t e  i n  the  above equation,  we obta in  

the  money supply funct ion i n  terms of t h e  exogenous va r iab les  of t h e  

sys t e m :  

From Equations 1-10 and 1-12, we s e e  t h a t  t h e  money supply and t h e  c r e d i t  

market r a t e  (and hence the  supply of c r e d i t )  a r e  simultaneously determined 

by the  i n t e r a c t i n g  behaviour of t h e  banking and p r i v a t e  s e c t o r s  and the  

monetary a u t h o r i t i e s .  2 7 

Several  f ea tu res  of t h e  model a r e  noteworthy with regard t o  e a r l i e r  

money supply theor ies .  

- 
1. By broadening t h e  scope of p o r t f o l i o  behaviour i n  the  banking 

s e c t o r  ( t o  include s t a t u t o r y  reserves ,  excess reserves  and banking s e c t o r  

indebtedness t o  the  c e n t r a l  bank) and by allowing t h e  p r i v a t e  s e c t o r  t o  

ad jus t  i t s  p o r t f o l i o  of f i n a n c i a l  a s s e t s  and debt ,  the  money m u l t i p l i e r  

responds t o  endogenous fo rces  i n  f i n a n c i a l  markets ( i n t e r e s t  r a t e s ) ,  

exogenous changes i n  the  r e a l  s e c t o r ,  and t o  changes i n  pol icy  va r iab les  

control led  by the  c e n t r a l  bank. That t h e  c e n t r a l  bank can exerc ise  con t ro l  

2 7 * ~ e e  H.G. Johnson [61], p.104, 105. 
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over t h e  money m u l t i p l i e r ,  enhances t h e  case  f o r  t h e  p o s s i b i l i t y  of 

c o n t r o l l i n g  t h e  money supply and m i r i g a t e s  a g a i n s t  t h e  opposing endogeneity 

view of t h e  Neo-Keynesian School. 

2. Incorpora t ion  of t h e  c r e d i t  market expands t h e  range of  

f i n a n c i a l  behaviour  expla ined  by t h e  model, thereby ,provid ing  a more 

complete theory of t h e  money supply.  

3.  Inco rpora t ion  of government debt  and t h e  monetary base  a s  

monetary aggrega tes  c o n t r o l l e d  by t h e  monetary a u t h o r i t i e s ,  permi ts  an  

e x p l i c i t  assessment of t h e  monetary e f f e c t s  of f i s c a l  p o l i c y  and t h e  

r e l a t i v e  e f f i c a c y  of monetary pol icy  exe rc i sed  . through open market 

ope ra t ions ,  changes i n  s t a t u t o r y  r e s e r v e  requirements  and changes i n  t h e  

d iscount  r a t e .  

4. The mechanism t r a n s m i t t i n g  changes i n  t h e  exogenous v a r i a b l e s  t o  

t h e  money supply,  ope ra t e s  through t h e  c r e d i t  market by inducing  a change 

i n  t h e  c r e d i t  market rate and t h e  money m u l t i p l i e r .  Thus, t h e  m u l t i p l i e r  

engenders a feedback e f f e c t  which may a t t e n u a t e  b u t  n o t  n e c e s s a r i l y  o f f s e t  

changes i n  t h e  monetary base.  

By d i saggrega t ing  t h e  f i n a n c i a l  

and t h e  banking and p r i v a t e  s e c t o r s ,  

wi th  t e s t a b l e  hypotheses.  It i s  on 

approach t o  ana lyse  t h e  money supply 

behaviour  of t h e  monetary a u t h o r i t i e s  

t h e  c r e d i t  market approach is  r i c h  

t h i s  c r i t e r i o n  t h a t  w e  use t h i s  

process  i n  South Af r i ca .  F i n a l l y ,  

i t  is  i n t e r e s t i n g  t o  n o t e  t h a t  a l though t h i s  theory i s  developed by f e r v e n t  



protagonists of the Monetarist School, the theory is in fact well aligned 

with the ideas of the Neo-Keynesian'adherents to the New View. 
28 

In the following Chapter,we specify a money supply model for South 

Africa by modifying the basic credit market framework to incorporate 

specific institutional relationships in the South African financial system. 

28*~rainard and Tobin, who are responsible for a large part of New 
View monetary theory, stress the importance of recognising the inter- 
dependence between financial markets, the necessity for a proper specification 
of the items in financial balance sheets and the need to strictly observe 
balance sheet identities as constraints (W.C.Brainard and J.Tobin [9], 
pp.99-105). 



CHAPTER 2 

h 

THE THEORETICAL MODEL FOR SOUTH AFRICA 

1. INTRODUCTION 

The money supply model f o r  South Africa constructed i n  t h i s  chapter ,  

incorporates four important r e la t ionsh ips .  F i r s t l y ,  the  banking s e c t o r ' s  

s t a t u t o r y  reserve r a t i o  equation accounts f o r  the  maturi ty s t r u c t u r e  of 

banking s e c t o r  deposi ts  and d i f f e r e n t i a l  s t a t u t o r y  reserve  requirements on 

demand and time deposi ts .  Secondly, we introduce a behaviour equation 

which descr ibes  the  r e l a t i o n s h i p  between the  Reserve Bank, and the  banking 

and p r i v a t e  s e c t o r s ,  based on the  working of the  South African money market. 

This equation f a c i l i t a t e s  an ana lys i s  of Reserve Bank discounting and Bank 

Rate policy.  Thirdly,  by introducing t h e  s tock of government debt a s  an 

argument i n  the  equation f o r  the  p r i v a t e  s e c t o r ' s  supply of earning a s s e t s  

t o  t h e  banking s e c t o r ,  we account f o r  the  monetary e f f e c t s  of f i s c a l  policy, 

and analyse the  r o l e  of the  Public Debt Commissioners a s  key dea le r s  

i n  government s e c u r i t i e s .  F ina l ly ,  the  d i s t r i b u t i o n  of income between wage 

and non wage income earners  i s  incorporated i n t o  the  model t o  r e f l e c t  a 

d i f f e r e n t i a l  marginal demand f o r  currency between high and low income groups. 

Two major assumptions a r e  made. We assume a closed economy due t o  

exchange con t ro l s  on the  outflow of p r i v a t e  short-term c a p i t a l  ( see  Chapter 

4, Section 2);  and following Brunner and Meltzer ([IS],  p.251), w e  assume 

t h a t  the  e q u i l i b r a t i o n  of t h e  c r e d i t  market and t h e  adjustment of a l l  

economic u n i t s  t o  exogenous shocks occurs instantaneously,  i . e .  the  equations 

a r e  independent of t i m e  l ags .  I n  general ,  the  r u l e s  f o r  f i n a n c i a l  model 
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bui ld ing  expounded by Brainard and Tobin have been observed. 
1 

To c l a r i f y  the  context  i n  which w e  modify the  Brunner-Meltzer 

framework, a conspectus of the  model f o r  South Africa is provided below. 

The South African f i n a n c i a l  system is p a r t i t i o n e d  i n t o  th ree  s e c t o r s ;  

t h e  Monetary Author i t i e s ,  comprised of the  South African Reserve Bank and 

t h e  Treasury; the  banking s e c t o r ,  cons i s t ing  of the  commercial banks; 

and the  p r i v a t e  s e c t o r ,  which c o n s t i t u t e s  t h e  rest of the  economy. 

I n  Section 2 ,  t he  adjus ted  monetary base is  introduced a s  the  crucual  

pol icy  va r iab le  i n  the  ana lys i s ,  measuring the  pol icy  behaviour of the  

Monetary Author i t ies .  A desc r ip t ion  of the  monetary base is  presented i n  

terms of i ts  sources and uses and a d e t a i l e d  de r iva t ion  is provided i n  

Appendix A . l ,  together with balance shee t s  of the  South African Reserve Bank 

and the  South African Mint. The adjusted monetary base i s  found t o  be 

under the  con t ro l  of the  Reserve Bank by v i r t u e  of the  Reserve Bank's 

a b i l i t y  t o  choose the  s i z e  of i ts  p o r t f o l i o  of government s e c u r i t i e s .  

Section 3, descr ibes  t h e  behaviour of t h e  banking s e c t o r  i n  terms of 

a balance shee t  i d e n t i t y ,  a d e f i n i t i o n  f o r  banking s e c t o r  earning a s s e t s  

and the  demand f o r  cash reserves.  Banking s e c t o r  behaviour is  determined 

by a vector  of r e levan t  c r e d i t  market i n t e r e s t  r a t e s ,  Bank Rate, and 

s t a t u t o r y  reserve  requirements imposed by the  Monetary Author i t ies .  The 

s t a t u t o r y  reserves  equation is derived i n  Appendix A.2. 

1. 
These authors emphasise t h a t  such models should take  account of . 

market interdependencies and balance shee t  accounting i d e n t i t i e s  ( [9] ,  p.99). 



commences with an exposi t ion  of the  'economic environment confronting the  

p r i v a t e  sec to r .  This environment is  character ised  by a s e t  of developed 

f i n a n c i a l  markets wi th in  which, the  p r i v a t e  s e c t o r  a l l o c a t e s  wealth 

between f i n a n c i a l  a s s e t s .  A balance shee t  i d e n t i t y  is  defined together 

with the  demand funct ions  f o r  currency, demand deposi ts  and time depos i t s ,  

and a supply function f o r  earning a s s e t s  supplied t o  the  banking sec to r .  

These funct ions ,  depend i n  genera l ,  on a vector  of i n t e r e s t  r a t e s  containing 

the  endogenously determined c r e d i t  market r a t e ,  exogenously determined 

i n t e r e s t  r a t e s  and o the r  exogenous va r iab les .  The income d i s t r i b u t i o n  

between wage and non wage income earners  i s  an e s s e n t i a l  argument i n  the  

p r i v a t e  s e c t o r ' s  a s s e t  demand funct ion,  due t o  the  economic dichotomisation 

between white and black labour i n  South Afr ica ,  which forms the  b a s i s  

f o r  t h e  hypothesis  t h a t  wage earning black labour has  a higher marginal 

propensity t o  hold currency a s  a form of l i q u i d  wealth r e l a t i v e  t o  t h a t  

of white labour. P r iva te  s e c t o r  behaviour is  a l s o  a f fec ted  by the  

p r o f i t  maximising behaviour of t h e  banking s e c t o r  and t h e  competitive 

i n t e r  l inkage of f i n a n c i a l  markets, which e s t a b l i s h e s  a muta t is  mutandis 

p o s i t i v e  re la t ionsh ip  between the  time deposi t  r a t e  and o the r  i n t e r e s t  r a t e s .  

In Section 5, we descr ibe  the  i n s t i t u t i o n a l  r e l a t i o n s h i p  between 

the South African Reserve Bank a s  a lender  of l a s t  r e s o r t ,  and the  banking 

and p r i v a t e  sec to r s .  Worthy of s p e c i a l  emphasis i s  t h e  r e l a t i o n s h i p  

between the  Reserve Bank and the  South African money market i n s t i t u t i o n s ,  

the  Land Bank, and other  f i n a n c i a l  i n s t i t u t i o n s  who supply earning a s s e t s  

t o  the  Reserve Bank. A l l  these  f i n a n c i a l  i n s t i t u t i o n s  form p a r t  of t h e  

p r iva te  s e c t o r  i n  t h i s  analys is .  Two supply functions for earning a s s e t s  
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suppl ied  t o  the  Reserve Bank a r e  s p e c i f i e d ,  one f o r  t h e  p r i v a t e  s e c t o r  

and one f o r  the  banking s e c t o r .  Ffnal ly ,  an aggregate supply funct ion  

f o r  both s e c t o r s  is  derived and f a c i l i t a t e s  an evaluat ion  of t h e  r o l e  of 

l a s t  r e s o r t  lending i n  the  money supply and r a t e  of i n t e r e s t  determination 

process. 

It i s  genera l ly  accepted t h a t  t h e  i n t e r e s t  r a t e  e f f e c t s  of f i s c a l  

pol icy  vary with t h e  method used t o  f inance  the  Government's budget. An 

a n a l y t i c a l  framework f o r  analysing the  r e l a t i o n s h i p  between the  Government's 

budget, t he  adjus ted  monetary base  and c r e d i t  market r a t e s  i s  formulated 

i n  Section 6. Of c e n t r a l  importance t o  t h i s  r e l a t i o n s h i p  is the  

i n s t i t u t i o n a l  r o l e  of the  Publ ic  Debt Commissioners i n  South Afr ica ,  a s  

key holders  of government debt .  Their  s ign i f i cance  a s  members of t h e  

p r i v a t e  s e c t o r  is explained i n  the  second p a r t  of Sect ion 6. 

Sect ion 7 concludes the  formal s t r u c t u r e  of the  model by introducing 

a money supply d e f i n i t i o n ,  s e t t i n g  out  the  equi l ibr ium condi t ions  f o r  the  

c r e d i t  market r a t e  and t h e  s tock  of earning a s s e t s  i n  the  bank c r e d i t  

market, and de r iv ing  the  s o l u t i o n  funct ions  f o r  t h e  money supply and t h e  

c r e d i t  market r a t e .  I n  add i t ion ,  t h e  money and c r e d i t  market m u l t i p l i e r s  

a r e  defined. 

Sect ion 8 terminates t h i s  chapter  with a summary of the  money supply 

model f o r  South Africa.  
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2. THE MONETARY BASE 

2.1 An Overall View , 

The monetary base (B) i s  a va r iab le  l ink ing  t h e  behaviour of the  

Monetary Author i t ies  t o  t h a t  of the  banking and p r i v a t e  sec to r s .  I n  

addi t ion ,  the  monetary base r e f l e c t s  movements i n  the  l e v e l  of in te rna t iona l  

reserves  which l i n k  the  South African economy t o  the  r e s t  of the  world. 

I n  t h i s  s tudy,  t h e  l e v e l  of i n t e r n a t i o n a l  reserves i s  assumed t o  be 

exogenous. It w i l l  be shown below, when considering the  sources and 

uses of the  monetary base,  t h a t  t h e  base a f t e r  adjustment f o r  an endogenous 

component, is i n  p r i n c i p l e  con t ro l l ab le  by the  South African Reserve Bank, 

and consequently e n t e r s  the  t h e o r e t i c a l  framework a s  a c r u c i a l  policy 

va r iab le ,  thus,  d i r e c t i n g  a t t e n t i o n  t o  the  Reserve Banks r e s p o n s i b i l i t y  

f o r  con t ro l  of t h e  money supply. 

2.2 The Monetary Base: Its Sources and Uses 

The supply and demand f o r  base money a r e  known general ly a s  t h e  

sources and uses of t h e  monetary base,  respect ively .  
2 

2.2.1 Sources. The source components of the  monetary base cons i s t  

of the  a s s e t s  and c e r t a i n  l i a b i l i t i e s  i n  the  consolidated balance shee t  of 

t h e  South African Reserve Bank and the  South African Mint. They a r e  

comprised of n e t  claims held by the  Reserve Bank aga ins t  the  Central  

Government, the  banking and p r i v a t e  s e c t o r s  and aga ins t  fore igners .  

The consolidated balance shee t  of the  South African Reserve Bank and the  

South African Mint is  presented i n  Table A . 1 . 1 1 1  (Appendix ~ . 1 ) ,  from which 

the  source base i d e n t i t y  is  derived. Separate balance shee t s  f o r  the  

Z .  See L.C.Andersen and J.L. Jordan [ 4 ] .  
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Reserve Bank and the  Mint a r e  a l s o  provided. We def ine  the  source base 

a s  : I 

B = C + I R  + GLOAN + AFI + S + OLOAN + o - RFI 

- RG - F* 

where: 

C = minted coin 

I R  = i n t e r n a t i o n a l  reserves  

GLOAN = loans t o  the  Centra l  Government 

AFI = supply of earning a s s e t s  t o  t h e  Reserve Bank 

by t h e  banking and p r i v a t e  s e c t o r s  

OLOAN = o t h e r  loans 

S = Reserve ~ a n k ' s  p o r t f o l i o  of government debt 

RFI = other  f i n a n c i a l  intermediary deposi ts  

RG = Government deposi ts  

F* = other  deposi ts  (domestic and fore ign)  

o = di f fe rence  between other  a s s e t s  (O) ,  and fore ign 

loans ,  c a p i t a l  and other  l i a b i l i t i e s  (FCO). 

Monetary pol icy ,  measured by t h e  monetary base,  is constrained by the 

balance of payments i n  r e l a t i o n  t o  the  l e v e l  of i n t e r n a t i o n a l  reserves ,  and 

t h a t  p a r t  of the  Government's budget d e f i c i t  which i s  financed by a 

change i n  n e t  indebtedness t o  the  Reserve Bank, given by (C + GLOAN - RG). 

A l l  source components o the r  than the  supply of earning a s s e t s  t o  the  

Reserve Bank (AFI), a r e  pol icy  determined or  exogenous va r iab les ;  the  



endogenous nature  of AFI is discussed i n  Section 5.3 A s  a  pol icy  instrument, 

the  monetary base i s  i n  p r i n c i p l e  d i<ec t ly  c o n t r o l l a b l e  s i n c e  t h e  Reserve 

Bank can use i ts  p o r t f o l i o  of government debt(S) t o  o f f s e t  exogenous changes 

i n  t h e  l e v e l  of i n t e r n a t i o n a l  r e se rves ,  the  Government's budget financed 

by t h e  Reserve Bank and o t h e r  components of t h e  source i d e n t i t y .  Since 

t h e  supply of earning a s s e t s  t o  the  Bank is  endogenous, w e  deduct it  from 

t h e  monetary base t o  y i e l d  the  adjus ted  monetary base ( B ~ ) ,  which summarises 

completely the  policy a c t i o n s  of t h e  Reserve Bank a s  w e l l  a s  i t s  

t r a d i t i o n a l  functions a s  a  c e n t r a l  bank. 

B~ = B - AFI (2-2) 

These functions a r e  ou t l ined  t o  e l abora te  the  i n s t i t u t i o n a l  aspects  

of Reserve Bank ac t ions .  

A s  custodian of t h e  major por t ion  of t h e  gold and fo re ign  exchange 

rese rves ,  the  balance s h e e t  i t e m  (IR) r e f l e c t s  the  economic r e l a t i o n s h i p  

between South Africa and the  rest of t h e  world, with the  Reserve Bank 

a c t i n g  a s  an intermediary.4 Movements i n  the  balance of payments a f f e c t  

b 3 * ~ e t  AFI = AFI + A F I ~ ,  where AFlb = commercial bank indebtedness t o  
the  Ressrve Bank and AFI' = p r i v a t e  s e c t o r  indebtedness t o  t h e  Reserve Bank. 
Then, B = R + Cp - A F I ~  - A F ~ ~ ( w h e r e  R = banking s e c t o r  reserves  a t  t h e  
Reserve Bank). In  American and Canadian money supply ana lys i s ,  t h e  
adjus ted  base is defined i n  terms of banking s e c t o r  unborrowed reserves  ( R ~ ) ,  
which is  the  d i f fe rence  between t o t a l  reserves  (R) and borrowed reserves  
( R ~ ) ;  i.e. RU = R - A F I ~ ,  where AFIP = 0. Thus, i n  t h i s  s i t u a t i o n ,  
Ba = Ru + Cp. In  t h e  case  of South Afr ica ,  we analyse  the  t o t a l  e f f e c t  of 
banking s e c t o r  and p r i v a t e  s e c t o r  indebtedness t o  the  Reserve Bank, s o  
t h a t  B~ = R + Cp - AFI. 

'* In te rna t iona l  reserves  a r e  a f f e c t e d  by Reserve Bank purchases of the  
major por t ion  of the  output  of newly mined gold, f o r  the  d i sposa l  of 
which, the  Reserve Bank is  responsib le  ([73], p.171). 



the  adjusted monetary base through t h i s  va r iab le .  

A s  banker t o  the  Government, the  Reserve Bank renders f i n a n c i a l  

se rv ices  by handling the  bank accounts of Government departments (RG) 

and extending temporary advances t o  the  Government i n  a n t i c i p a t i o n  of i t s  

revenue r e c e i p t s  (GLOAN). These advances a r e  l imi ted  by a c t  of 

parliament t o  a maximum of th ree  months. Taken together ,  t h e  d i f fe rence  

GLOAN - RG represents  Government n e t  indebtedness t o  t h e  Reserve Bank, 

changes i n  which a r e  determined by t h e  method of d e f i c i t  f inance.  5 

Since i ts  incept ion i n  1921, t h e  Reserve Bank has recognised i ts  

respons ib i l i ty  t o  the  f i n a n c i a l  system by ac t ing  a s  a lender  of l a s t  

r e s o r t .  I n  the  post  war period,  the  Bank played a s i g n i f i c a n t  p a r t  i n  

the  establishment of a money market by standing ready t o  rediscount 

e l i g i b l e  commercial paper and Treasury b i l l s ,  o r  t o  lend t o  the  f i n a n c i a l  

system aga ins t  pledge of such a s s e t s .  6 

5*~overnment deposi ts  (RG) comprise t h e  accounts of t h e  Centra l  
Government and Provincia l  Administrations. The f i n a n c i a l  operat ions 
of the  Centra l  Government a r e  r e f l e c t e d  predominantly by the  t r ansac t ions  
recorded i n  the  Exchequer account, the  l a t t e r  recording t h e  day-to-day 

- operat ions of the  Treasury. The Provincia l  Administration and the  
Centra l  Government hold small  balances with p r i v a t e  f i n a n c i a l  i n s t i t u t i o n s  
as w e l l .  Exchequer balances inc lude any t r a n s f e r s  t o  t h e  S t a b i l i z a t i o n  
account, the  l a t t e r  represent ing funds borrowed i n  excess of cu r ren t  
f i n a n c i a l  needs ([89],  Dec. 1971, pp.5,6). 

6 * ~ h e  r o l e  of t h e  Reserve Bank a s  lender  of l a s t  r e s o r t  t o  the  
money market w i l l  be discussed i n  Section 5. 



2.2.2 Uses. While t h e  supply of base  money is  determined by 
I 

p o l i c y ,  demand is  determined by t h e  i n t e r a c t i o n  of t h e  banking and 

p r i v a t e  s e c t o r s  i n  f i n a n c i a l  markets.  The d i s t r i b u t i o n  of demand between 

t h e s e  two s e c t o r s  i s  known as t h e  "uses" of t h e  base  and is measured 

by t h e  r e s i d u a l  l i a b i l i t y  items i n  t h e  consol ida ted  ba lance  s h e e t  of  t h e  

Bank and t h e  Mint. The uses  o f ,o r  demand f o r  base  money d i r e c t s  

a t t e n t i o n  t o  t h e  Bank a s  a s u p p l i e r  of an important  c l a s s  of f i n a n c i a l  

a s s e t s  t o  t h e  economy, v i z .  currency i n  t h e  hands of t h e  banking and 

p r i v a t e  s e c t o r s  and c la ims  on t h e  Bank h e l d  as r e se rves  by t h e  banking 

s e c t o r .  Base uses  are def ined  as: 

where : 

R = t o t a l  cash r e s e r v e s  of t h e  banking s e c t o r  ( v a u l t  cash 

p l u s  Reserve Bank d e p o s i t s )  

Cp= currency h e l d  by t h e  p r i v a t e  s e c t o r .  

Wri t ing  t h e  ad jus t ed  monetary base  i n  terms of i t s  uses:  

B~ = R + Cp - AFI (2-4) 

2.3 The Monetary Base and Monetary Analysis  i n  South A f r i c a  

It i s  appropr i a t e  t o  emphasise a t  t h i s  s t a g e  how t h e  t h e o r e t i c a l  

re levance  of t h e  ad jus t ed  monetary base  has  been ignored,  t o  a l a r g e  e x t e n t ,  

i n  South Afr ican  monetary a n a l y s i s ,  an omission w e  s eek  t o  r e c t i f y .  

Contrary t o  t h e  views of Tobin, t h e  South Afr ican  Reserve Bank, i n  

its Quar te r ly  B u l l e t i n ,  employs a method of a n a l y s i s  t h a t  e l i m i n a t e s  t he  

base  as an a n a l y t i c a l  v a r i a b l e ,  by i m p l i c i t l y  conso l ida t ing  t h e  ba lance  
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s h e e t s  of t h e  Bank and t h e  commercial banks, a s  i n  Table 2. I.' Defining 

t h e  money supply a s  currency p l u s  demand and t i m e  d e p o s i t s ,  changes i n  

t h e  money supply are mirrored i d e n t i c a l l y  by changes i n  t h e  a s s e t s  and 

r e s i d u a l  l i a b i l i t y  i t e m s  i n  t h e  consol ida ted  ba lance  s h e e t .  

This  approach may b e  c r i t i c i s e d  on two grounds. F i r s t l y ,  Reserve 

Bank loans  t o  t h e  banking s e c t o r  a r e  e l imina ted ,  whereas t h e s e  loans  

c o n s t i t u t e  a  source  of supply of r e s e r v e s  t o  t h e  commercial banks. 

Indeed, t o t a l  banking s e c t o r  r e s e r v e s  a r e  removed, thereby,  p rec lud ing  

a n a l y s i s  of banking s e c t o r  behaviour  i n  t h e  a l l o c a t i o n  of f i n a n c i a l  

a s s e t s  between cash r e s e r v e s  and ea rn ing  a s s e t s .  Secondly, conso l ida t ion  

s e r v e s  t o  confound t h e  causes and e f f e c t s  of two d i s t i n c t  s e t s  of dec i s ions  

c l e a r l y  d i s t i n g u i s h a b l e  i n  economic a n a l y s i s ;  d e c i s i o n s  taken by t h e  

Monetary A u t h o r i t i e s  and those  taken by t h e  banking s e c t o r .  While t h e  

la t ter  a r e  motivated,  c l e a r l y ,  by p r i v a t e  p r o f i t  cons ide ra t ions ,  t h e  former 

are n o t ,  t hus ly ,  m0tivated.O Whereas t h e  Reserve Bank makes dec i s ions  

about economic p o l i c y  wi th  s o c i a l  r epe rcuss ions ,  t h e  commercial banks 

maximise p r i v a t e  p r o f i t s  s u b j e c t  t o  p o l i c y  c o n s t r a i n t s  imposed by t h e  Bank. 

7. 
I n  h i s  review of Friedman-Schwartz 1431, Tobin p o i n t s  o u t  t h a t  t h e  

monetary base  (high powered money) i s  v i t a l  f o r  an understanding of t h e  
money supply i n  America (Tobin [95],  p.468). 

'"i'he p r i n c i p l e  t h a t  c e n t r a l  banks perform an  economic func t ion  
d i f f e r e n t  from t h a t  of o t h e r  banks was w e l l  e s t a b l i s h e d  by t h e  middle of 
t h e  n ine t een th  century.  Through b i t t e r  exper ience ,  t h e  Bank of England 
l ea rned  of i ts  r e s p o n s i b i l i t i e s  n o t  on ly  t o  i t s  sha reho lde r s  b u t  a l s o  t o  
t he  f i n a n c i a l  system (Bagehot [6 ] ) .  



TABLE 2.1 

I 
Reserve Bank Assets : I Currency w i t h  the  P r i v a t e  Sector  Cp 

I 
i C o m ~ ~ e r c l a l  Bank Deposi ts  D+T 

Gold and Fore ign  Exchange I 
I R  Reserves I Reserve Bank L i a b i l i t i e s  : 

I 
GLOAN Loans t o  Government I 

I O t h e r D e p o s l t s  
AFI Loans t o  F i n a n c i a l  I n s t i t u t i o n s  I 

I Governnent Depos i t s  
S Government Secur 1 t i e s  I 

I Other L l a b l l i t l e s  
OLOAN Other  Loans 1 

1 
0 Other  Assets 

Comnerclal Bank Assets : 
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A s  a  r e s u l t ,  t h e  conso l ida t ion  procedure, by e l i m i n a t i n g  t h e  supply 

of banking s e c t o r  r e s e r v e s ,  precludks an a n a l y s i s  of t h e  supply condi t ions ,  

thereby,camouflaging t h e  in f luence  of t h e  Bank on t h e  money supply and 

i n t e r e s t  r a t e s .  I n  f a c t ,  a t t e n t i o n  i s  d i v e r t e d  from t h e  c e n t r a l  func t ion  

of t h e  Reserve Bank as a  c e n t r a l  bank and i ts  c o n t r o l  over t h e  ad jus t ed  

monetary base.  
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3. THE BANKING SECTOR 

The establishment of the  Lombatd Bank by the  governing Dutch East 

India Company, i n  1793, i n i t i a t e d  the  development of a commercial banking 

system i n  South Africa.  By 1865, a branch banking systemwas i n  operat ion 

and by the  e a r l y  19201s, amalgamations and absorbtions had r e s u l t e d  i n  

the  concentrat ion of 95 per cent  of commercial bank a s s e t s  under t h e  

ownership of two London based banks -- t h e  Standard Bank and Barclays D.C.O. 9 

This concentrat ion has remained r e l a t i v e l y  unchanged t o  the  present  day. 

Aggregate banking s e c t o r  behaviour i s  described i n  t h i s  s e c t i o n  i n  

terms of a balance shee t  i d e n t i t y ,  a d e f i n i t i o n  f o r  earning a s s e t s ,  the  

demand f o r  excess reserves ,  and an expression f o r  s t a t u t o r y  reserves  held 

by the  commercial banks. 

A model def in ing e x p l i c i t l y  the  revenue and cos t  functions of the  

banking s e c t o r  is n o t  provided. Ins tead,  w e  assume, i n  accordance with 

severa l  accepted models of commercial bank behaviour, t h a t  each commercial 

bank maximises p r o f i t s  and a t t a i n s  balance shee t  equil ibrium by s a t i s f y i n g  

equimarginal condit ions between t h e  marginal product iv i ty  of cash reserves ,  

the marginal product iv i ty  of earning a s s e t s  and the  marginal cos t  of 

deposit  acqu i s i t ion .  10 

3.1 The Balance Sheet I d e n t i t y  and Behaviour Equations 

Banking s e c t o r  equil ibrium is  defined by a balance shee t  i d e n t i t y ,  n e t  

of ne t  worth: 

1 • ‹ * ~ l h a d e f  f and Alhadef f [2] ; Hester-Tobin [54] ; Brunner [13], esp. ,  
PP. 102-110; and Goldfeld [46]. 



where : 

D = d e m a n d d e p o s i t s  

T = t i m e  deposi ts  

R = t o t a l  cash reserves  

EAb = earning a s s e t s  held  by the  commercial banks. 

The banking s e c t o r  determines the  l e v e l  of t o t a l  depos i t s  (M-T) and 

t h e  i n t e r a c t i o n  of the  banking and p r i v a t e  s e c t o r s  determines the  

d i s t r i b u t i o n  of t o t a l  deposi ts  between demand and time deposi ts .  The 

quant i ty  of cash reserves  (R) held by t h e  banking s e c t o r  is determined by 

s t a t u t o r y  reserve  requirements imposed by the  Reserve Bank and banking 

s e c t o r  demand f o r  excess reserves .  

b From the  balance s h e e t  i d e n t i t y ,  EA a r e  defined as :  

We now tu rn  t o  a d iscuss ion of t h e  demand f o r  banking s e c t o r  cash reserves.  

H i s t o r i c a l l y ,  commercial banks held cash reserves t o  f a c i l i t a t e  

interbank c lea r ing  of outstanding cheques and t o  ensure t h e  c o n v e r t i b i l i t y  

of bank deposi ts  i n t o  currency a t  a f ixed rate.'' Short ly a f t e r  the  

establishment of the  Bank of England i n  1694, the  London j o i n t  s tock banks 

found i t  advantageous t o  hold the  major por t ion  of t h e i r  cash reserves  as  

- 

"*A f ixed r a t e  implies a one f o r  one exchange r a t e  between currency 
and bank deposi ts ,  Like any o the r  f irm, a bank is  solvent  i f  i t  can 
meet i ts  ob l iga t ions  i n  f u l l .  Inadequate cash reserves  may n e c e s s i t a t e  
the  repayment of deposi ts  a t  less than par value; t h e  bank would 
undoubtedly become suspect  r e s u l t i n g  i n  a bank run and insolvency. 
u s t o r y  is r e p l e t e  with examples. 



non in teres t -bear ing deposi ts  a t  the  Bank of England, while r e t a i n i n g  
, 

smal l  q u a n t i t i e s  of v a u l t  cash t o  meet d a i l y  cash withdrawals. Af ter  

nea r ly  two cen tu r ies  of repeated f i n a n c i a l  c r i s e s ,  t h e  p r i v a t e l y  owned 

Bank of England over t ly  recognised t h a t  i t s  operat ions i n  f i n a n c i a l  

markets a f fec ted  the  cash reserves  of the  banking s e c t o r .  Subsequently, 

i t  became customary f o r  the  Bank of England t o  view the  commercial banks' 

reserve  balances a s  t a r g e t s  of monetary control .  

Following the  lessons  of the  Bank of England, the  American Federal  

Reserve Bank imposed s t a t u t o r y  reserve  requirements on memberhks  i n  

terms of t h e  Federal Reserve Act of 1913. I n  South Africa,  the  Currency 

and Banking Act of 1920 required t h a t  commercial banks hold compulsory 

deposi ts  with t h e  newly es tab l i shed  South African Reserve Bank. 
12 

The aggregate s tock of banking s e c t o r  reserves  (R) is  defined a s  

the sum of s t a t u t o r y  reserves  (Rs) and excess reserves  (R ). e 

Commercial banks hold excess reserves  f o r  t r ansac t ion  and precautionary 

motives. The t r ansac t ions  demand depends upon the  expected value 

of cash withdrawals, the  maturi ty s t r u c t u r e  of earning a s s e t s  r e l a t i v e  

t o  t h a t  of deposi t  l i a b i l i t i e s  and t r ansac t ion  cos t s ;  and t h e  specula t ive  

demand v a r i e s  with i n t e r e s t  r a t e s  on earning a s s e t s  and o the r  f a c t o r s  

Such a s  the  r i s k i n e s s  of earning a s s e t s .  l3 The demand funct ion f o r  excess 

1 2 * ~ . ~ . ~ . ~ r n d t  151, p.455; c i t e d  by Truu 1961, pp. 136-138. 

1 3 * ~ x c e s s  reserves  may be held  e i t h e r  a s  v a u l t  cash (cash balances 
f o r  d a i l y  cash t r ansac t ions )  o r  non in te res t -bea r ing  deposi ts  a t  the  
Reserve Bank. I n  p r i n c i p l e  t h i s  d i s t i n c t i o n  is i r r e l e v a n t  i f  t h e  
W r g i n a l  cos t  of Reserve Bank deposi t  encashment is  neg l ig ib le .  



r e s e r v e s  i s  w r i t t e n  a s  a mu l t ip l e  of t o t a l  banking s e c t o r  depos i t s :  

where : 

t h e  f i r s t  o rde r  p a r t i a l  d e r i v a t i v e  of func t ion  e w i t h  

r e s p e c t  t o  t h e  jth argument 

an index of i n t e r e s t  r a t e s  on banking s e c t o r  e a r n i n g  assets 

( r e f e r r e d  t o  as t h e  c r e d i t  market r a t e )  

a v e c t o r  of non p r i c e  v a r i a b l e s  r e f l e c t i n g  q u a l i t y  changes 

i n  ea rn ing  a s s e t s  ( l i q u i d i t y ,  r i s k ,  t r a n s a c t i o n s  c o s t s ) .  

The quan t i t y  of s t a t u t o r y  r e s e r v e s  h e l d  by t h e  banking s e c t o r  depends 

upon t h e  s t a t u t o r y  r e se rve  requirements  on demand and t i m e  d e p o s i t s  and 

on t h e  r a t i o s  of demand and t i m e  d e p o s i t s  t o  t o t a l  depos i t s .  I n  gene ra l  

form, t h e  s t a t u t o r y  r e se rves  equat ion  is: 

where : 

l1.j = t h e  f i r s t  o rde r  p a r t i a l  d e r i v a t i v e  of func t ion  bll 

wi th  r e s p e c t  t o  t h e  jth argument 

r d' = s t a t u t o r y  r e se rve  requirement  on demand d e p o s i t s  

r t' = s t a t u t o r y  r e se rve  requirement on time d e p o s i t s  

y = r a t i o  of  demand t o  t o t a l  d e p o s i t s  

1 - y = r a t i o  of time t o  t o t a l  depos i t s .  
14 

14We in t roduce  Greek n o t a t i o n  f o r  mathematical convenience. The 
e x p l i c i t  form of Equation 2-9 ( see  Equation 2-14) is  more e a s i l y  
d i f f e r e n t i a b l e  u s ing  t h i s  n o t a t i o n  ( see  Appendix A .  6). 



Since t h e  d i s t r i b u t i o n  of banking s e c t o r  depos i t s  between demand 

and time depos i t s  depends upon a ved to r  of i n t e r e s t  r a t e s ,  r e a l  weal th ,  

t h e  p r i c e  l e v e l ,  income d i s t r i b u t i o n  and a t a s t e s  v a r i a b l e  (Sec t ion  4 ) ,  

y is  w r i t t e n  a s  a f u n c t i o n a l  r e l a t i o n s h i p :  

where : 

i = a v e c t o r  of i n t e r e s t  r a t e s  

W/Pw = real weal th  

P = p r i c e  l e v e l  

YDIS = income d i s t r i b u t i o n  

= tastes v a r i a b l e .  
7T 1 

Aggregate banking s e c t o r  r e se rves  may now be  expressed i n  terms of 

t h e  c r e d i t  market r a t e ,  s t a t u t o r y  r e s e r v e  requirements and the d i s t r i b u t i o n  

of p r i v a t e  s e c t o r  weal th  between demand and time depos i t s :  
15 ,  1 6  

- 
where : 

1 5 * ~ q u a t i o n  2-11 i s  w r i t t e n  i n  gene ra l  form t o  o b t a i n  t h e  gene ra l  
form of t h e  aggrega te  r e s e r v e  r a t i o  demand func t ion  (Equation 2-13). 

l6   his express ion ,  which s p e c i f i e s  t h a t  t h e  d e s i r e d  p o r t f o l i o  
magnitude R i s  t h e  product  of t h e  d e s i r e d  a l l o c a t i o n  r a t i o  b and t o t a l  
d e p o s i t s  (D + T) may b e  de r ived  from an convent ional  demand 'function 
which i s  homogeneous of degree one i n  D + T ( [14] ,  p.81). 
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Equation 2-9 can be  w r i t t e n  i n  e x p l i c i t  form as :  

where : 

and 

The s t a t u t o r y  r e s e r v e  r a t i o  (b ) i s  a weighted sum of  t h e  s t a t u t o r y  11 

r e s e r v e  requirement on demand and t ime d e p o s i t s  w i t h  t h e  r a t i o s  of demand 

and t i m e  d e p o s i t s  t o  t o t a l  d e p o s i t s  as t h e  weights .  l7 Thus, 

form of t h e  aggrega te  r e s e r v e s  equat ion  is: 

17*Equations 2-14 t o  2-17 are de r ived  i n  Appendix A. 2. 

t h e  e x p l i c i t  

The s t a t u t o r y  
r e s e r v e  requirement on time d e p o s i t s  is  a wgighted sum of t h e  s t a t u t o r y  
r e s e r v e  requirement  on sav ings  d e p o s i t s  ( r S  ) and f i x e d  d e p o s i t s  ( r f ' )  w i th  
t h e  r a t i o  of sav ings  d e p o s i t s  and f i x e d  d e p o s i t s  t o  t o t a l  d e p o s i t s  a s  
weights  (6 , 1 -6 , rTsp. ) . S i m i l a r l y ,  t h e  s t a t u t o r y  r e s e r v e  requirement 
on f i x e d  d e p o s i t s  ( r f  ) is  t h e  weighted sum of ' t h e  s t a t u t o r y  r e s e r v e  
requirement  on short- term f i x e d  d e p o s i t s  ( r f s t  ) and medium plus long  term 
f i x e d  d e p o s i t s  ( r fml t  ) wi th  u and 1 - a as weights  where a = t h e  r a t i o  
of  s h o r t  term f i x e d  d e p o s i t s  t o  t o t a l  f i x e d  depos i t s .  See Appendix A.2 
f o r  a d i scuss ion  of Equations 2-15, 2-16. 
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d ' t '  R =  [ r  y + r  ( 1 - Y )  + e l  

from which : 1 8  , 

S u b s t i t u t i n g  t h e  app ropr i a t e  equat ions  i n t o  t h e  d e f i n i t i o n  f o r  

aggrega te  r e se rves  (Equation 2-7), w e  o b t a i n  t h e  aggrega te  r e s e r v e  r a t i o  

def ined  as t h e  sum of t h e  s t a t u t o r y  and excess  r e se rve  r a t i o s :  19 

The aggrega te  r e s e r v e  r a t i o  (bl) i s  determined by p o l i c y  v a r i a b l e s ,  

t h e  p u b l i c ' s  d e s i r e d  d i s t r i b u t i o n  of weal th  over  va r ious  c l a s s e s  of d e p o s i t s ,  

t h e  c r e d i t  market rate and a s h i f t  v a r i a b l e .  
20 

Before t u r n i n g  t o  t h e  p r i v a t e  s e c t o r ,  we d i s c u s s  b r i e f l y  t h e  magnitude 

A F I ~ ,  de f ined  i n  Sec t ion  2 a s  t h e  supply of commercial bank ea rn ing  a s s e t s  

t o  t h e  South Afr ican  Reserve Bank. I n  t h e  absence of a developed money 

market i n  South Af r i ca ,  t h e  commercial banks obta ined  d i r e c t  l e n d e r  of 

l a s t  r e s o r t  f a c i l i t i e s  from t h e  Reserve Bank i n  exchange f o r  commercial 

paper  e l i g i b l e  f o r  r ed i scoun t ing ,  o r  government debt .  With t h e  development 

of t h e  South Afr ican  money market i n  t h e  p o s t  war pe r iod ,  a long  English 

l i n e s ,  Reserve Bank l end ing  t o  t h e  banking s e c t o r  dec l ined  i n  favour of  

last  r e s o r t  f a c i l i t i e s  t o  t h e  new money market. 

1 8 * R e c a l l  t h a t  y=y ( i ,  YIP,, 7, YDIS, n) s o  t h a t  
bl = rd ' y  ( i ,  WIPw,. . .) + r t  - rt  y ( i ,  VIP,. . .) + e 

1 9 * s e e  Equations 2-7, 2-8, 2-11, 2-12, 2-14, 2-17. 
Thus, b l  = R I D  + T; bll = RS/D + T; e = Re/D + T. 

2 0 * ~ e e  Smith [86]  f o r  an a n a l y s i s  of t h e  e f f e c t s  of a r e d i s t r i b u t i o n  
of weal th  between d e p o s i t s  having d i f f e r e n t  r e s e r v e  requirement  r a t i o s .  



- 52 - 
In our analysis ,  we are concerned with the aggregatedfect  of Reserve 

Bank lending to both the banking and the private sectors (the private 

sector contains the new money market). Accordingly, weQlay discussion 

b of the AFI variable to  Section 5 .  
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4. THE PRIVATE SECTOR 

4.1 The Environment of the Private Sector 

The private sector is defined as private households and financial and 

non financial firms (excluding the commercial banks, the South African 

Reserve Bank and the Government). Underlying the equations used to 

describe the behaviour of the private sector, is an implicit notion about 

the economic environment. This viewpoint is elaborated on in the next 

paragraph and is followed by supporting arguments. 

We view the South African financial structure as a sophisticated 

system of inter related financial markets, served by financial institutions 

which mobilise credit for the expansion of industrial development. 

The members of the private sector confront a variety of financial assets 

which serve as instruments of liquid wealth-holding,and a similar variety 

of channels for the creation of debt. The South African Government has 

played an extensive part in the establishment of various financial 

institutions which, in turn have provided the catalyst for private industrial 

development and the development of a private domestic money market. The 

most notable of these Government institutions, for the purpose of this 

study, are the National Finance Corporation, the Land Bank, and the Public 

Debt Commissioners. Their special significance as members of the private 

sector, will be described in Sections 5.2.1, 5.2.6 and 6.2 respectively. 

At present, we provide below, substantive information in support of our 

view of the private sector. 
21 

21*~.~.~arlin [73] is the main source of reference used in this 
section. 
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P r i o r  t o  t h e  Second World War, gold mining c o n s t i t u t e d  t h e  l ead ing  

i n d u s t r i a l  s e c t o r  i n  South Af r i ca .  However, continued a n c i t i p a t i o n s  of 

a d e c l i n e  i n  gold ou tpu t ,  i n  t h e  p o s t  war pe r iod ,  l e d  t o  t h e  

concen t r a t ion  of i n d u s t r i a l  a c t i v i t y  i n  expor t  based i n d u s t r i e s ,  t h e  output  

of which would u l t i m a t e l y  r e p l a c e  gold a s  an  export  commodity. 22 

I n  t h e  per iod  1945 t o  1966, t h e  average annual  growth r a t e  i n  

real gross  domestic product  was 5 per  c e n t  wh i l e  i n  t h e  decade 1956 t o  

1966 real gross  domestic product  grew a t  a compound r a t e  of over  4 per  

c e n t  w i t h  an  average i n c r e a s e  i n  p r i c e s  p e r  annum of l e s s  than  3 p e r  cen t .  

An average annual  growth i n  popula t ion  of about 2.5 per  cen t  ensured 

an  annual  i n c r e a s e  i n  pe r  c a p i t a  gross  domestic product  of over  2 p e r  cen t .  2 3 

Manufacturing i n d u s t r y  l e d  t h e  pos t  war i n d u s t r i a l  development i n  

South Af r i ca ,  becoming t h e  l a r g e s t  component of a l l  non gold expor t s  by 

1 9 6 6 . ~ ~  Of t h e  1 5  main manufacturing i n d u s t r i e s ,  those  which had 

22*l?oreign t r a d e  c o n s t i t u t e s  an average of 34 per  cen t  of gross  
n a t i o n a l  product  i n  South Af r i ca .  S imi l a r  f i g u r e s  f o r  o t h e r  c o u n t r i e s  
a r e :  Great  B r i t a i n  and Canada 29 per  cen t ;  Germany, 25 per  c e n t ;  
A u s t r a l i a ,  22 per  cen t ;  France,  19 per  c e n t ;  Japan, 14  p e r  cen t ;  
America, 6 pe r  cen t .  These f i g u r e s  are f o r  t h e  per iod  1962 - 1964 

""s 
: (Marlin, i b i d .  ) . 

2 3 ' ~ e  should p o i n t  o u t  t h a t  p e r  c a p i t a  f i g u r e s  are suspec t  measures 
of i n d i v i d u a l  we l f a re  due t o  t h e  probable skewness of t h e  income 
d i s t r i b u t i o n  i n  favour of t h e  wh i t e  s e c t i o n  of t h e  popula t ion .  This  

9 skewness i s  l i k e l y  t o  be  accentua ted  by t h e  Government's po l i cy  of "job 
r e se rva t ions t ' ,  which p r o h i b i t s  non wh i t e  labour  from performing c e r t a i n  & 
jobs,  and by a r t i f i c i a l  wage d i f f e r e n t i a l s  f o r  t h e  same job based on 
d i sc r imina t ion  by co lour .  

2 4 * ~ r i o r  t o  t h e  Second World War, manufacturing c o n s t i t u t e d  13 pe r  
cen t  of gross  n a t i o n a l  product ,  r i s i n g  t o  25 per  c e n t  by 1964 and 50 per  
cent  by 1967. 



rece ived  s p e c i a l  Government a t t e n t i o n  f a i r e d  b e s t  i n  i n c r e a s i n g  output  

per  annum. 2 5 

Government a s s i s t a n c e  was provided i n  ca ses  where es tab l i shment  of 

t h e  indus t ry  was considered s o c i a l l y  d e s i r a b l e  b u t  where t h e  i n i t i a l  

c o s t s  o r  r i s k s  involved were h igh ,  making t h e  indus t ry  u n a t t r a c t i v e  t o  

p r i v a t e  e n t e r p r i s e  e . g ,  : farming, housing, hydro -e l ec t r i c ,  t r a n s p o r t ,  

communications. We review b r i e f l y  t h e  main channels of Government a i d .  

The I n d u s t r i a l  Development Corporat ion was e s t a b l i s h e d  i n  1940 t o  

f i nance  i n d u s t r i a l  expansion i n  t h e  f a c e  of an  expected d e c l i n e  i n  gold 

mining. Finance from t h e  I n d u s t r i a l  Development Corporat ion he lped ,  

i n t e r  a l i a ,  t h e  development of t h e  manufacturing of chemicals ,  t e x t i l e s ,  

t r a n s p o r t  equipment and paper .  The Small I n d u s t r i a l s  Div is ion  of t h e  

I n d u s t r i a l  Development Corporat ion,  provided f inance  t o  sma l l  e n t e r p r i s e ,  

and t h e  Border Areas Development Scheme helped t h e  d e c e n t r a l i z a t i o n  and 

r e l o c a t i o n  of i n d u s t r i e s  towards t h e  underdeveloped border  a r e a s .  

A p r i v a t e  f i n a n c i a l  i n s t i t u t i o n ,  t h e  I n d u s t r i a l  Finance Corporat ion,  was 

e s t a b l i s h e d  on t h e  i n i t i a t i v e  of t h e  I n d u s t r i a l  Development Corporat ion t o  

<.- supplement t h e  l a t t e r ' s  a c t i v i t i e s .  It f inances  l a r g e  e n t e r p r i s e  by 

underwr i t ing  s h a r e  i s s u e s ,  purchasing sha re s ,  and making loans .  I n  1944, 

t h e  F i s h e r i e s  Development Corporat ion was e s t a b l i s h e d  t o  provide f inance  

t o  t h e  f i s h i n g  indus t ry .  

Two o t h e r  Government sponsored i n s t i t u t i o n s  worthy of s p e c i a l  mention 

are, t h e  Land Bank and t h e  Publ ic  Debt Commissioners. In  1912, t h e  Land 

Bank was e s t a b l i s h e d  t o  provide f inance  f o r  a g r i c u l t u r e  and t h e  Pub l i c  

25*These i n d u s t r i e s  i nc lude  t e x t i l e s ,  paper ,  t r a n s p o r t  equipment, and 
chemicals ,  whose output  more than doubled i n  t h e  per iod  1956 - 1965 wi th  

P the  a i d  of t h e  Government sponsored I n d u s t r i a l  Development Corporat ion.  
6 Other i n d u s t r i e s  r e c e i v i n g  Government sponsored f inance  a r e  Saso l  (producing 

petroleum products  and o i l  from c o a l )  and Phoscor (producing phosphates) .  



Debt Commissioners adminis te red  t h e  t r u s t  funds and d e p o s i t s  of Government 

departments and Pub l i c  bodies .  A s  mentioned p rev ious ly ,  t h e  s i g n i f i c a n c e  

of t h e s e  two i n s t i t u t i o n s  w i l l  be  d iscussed  below. 

A s  i s  t o  be  expected,  i n d u s t r i a l  growth i n  South Af r i ca  has  been 

accompanied by a dramat ic  expansion and development of f i n a n c i a l  markets 

and p r i v a t e  f i n a n c i a l  i n s t i t u t i o n s  o u t s i d e  t h e  banking s e c t o r .  These 

i n s t i t u t i o n s  c o n s i s t  of t h e  d i scoun t  houses,  t h e  merchant banks, t h e  

b u i l d i n g  s o c i e t i e s ,  insurance  companies, and pension funds. 26 A group 

of nea r  banks, comprised of h i r e  purchase f inance  houses and savings  and 

gene ra l  banks, grew a t  a compound r a t e  of 30 pe r  cent  per  annum i n  t h e  

per iod  1956 t o  1966 and t h e i r  market s h a r e  a s  a group increased  from 

3 p e r  c e n t  i n  1956 t o  11 p e r  cen t  i n  1966. 27 The u n i t  t r u s t  movement was 

i n i t i a t e d  i n  South A f r i c a  i n  1965,and f l o u r i s h e d  immediately. Coexistent  

wi th  these  developments was t h e  growth and matura t ion  of t h e  South 

Afr ican  money market which reduced t r a d i t i o n a l  dependence on London. 

A l l  t h e s e  f i n a n c i a l  i n s t i t u t i o n s  accepted c la ims  a g a i n s t  themselves i n  

o rde r  t o  ho ld  claims a g a i n s t  o t h e r s .  

26'1n t h e  per iod  1956-1966, t h e  compound r a t e s  of growth of t hese  
i n s t i t u t i o n s  were: d i scoun t  houses,  less than  7 per  cent ;  bu i ld ing  
s o c i e t i e s ,  7.5 pe r  cen t ;  insurance  companies, 8 pe r  c e n t ;  merchant banks, 
10 p e r  cen t .  S imi l a r  f i g u r e s  f o r  t h e  commercial banks, t h e  I n d u s t r i a l  
Development Corporat ion and t h e  Land Bank were: 8.5 pe r  cent ,  9 per  cen t  
and 7.5 per  c e n t ,  r e s p e c t i v e l y .  Note t h a t  t h e  compound growth rate of 
gross  n a t i o n a l  product  was 7 pe r  c e n t  p e r  annum. 

2 7 * ~ n  1964, t h e  Government saw f i t  t o  pass  l e g i s l a t i o n  which gave t h e  
Reserve Bank c o n t r o l  over  t h e s e  f i n a n c i a l  i n s t i t u t i o n s ,  by imposing t h e  
same s t a t u t o r y  cash r e s e r v e  r a t i o s  and l i q u i d  a s s e t  r a t i o s  on them a s  
were l a i d  down f o r  t h e  commercial banks. 
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P r i v a t e  c a p i t a l  needs were met by t h e  Mining Finance Houses 

( s p e c i a l i s t s  i n  f i nanc ing  mining op6ra t ions )  and Investment Banks ( s p e c i a l i s t s  

i n  s h a r e  i s s u e s  and underwr i t ing) .  And l a s t l y ,  t h e  South Afr ican  Stock 

Exchange provided a w e l l  organized market i n  i n d u s t r i a l ,  mining and 

f i n a n c i a l  sha re s .  

From t h e  above expos i t i on ,  t h e  p r i v a t e  s e c t o r  is viewed as a set 

of i n t e r  r e l a t e d  f i n a n c i a l  markets wherein p r i v a t e  households and f i rms  

a l l o c a t e  t h e i r  weal th  between f i n a n c i a l  a s s e t s ,  and i n c u r  debt .  Each 

economic u n i t  i s  assumed t o  a l l o c a t e  h i s  weal th  i n  such a way a s  t o  

achieve  an optimum p o r t f o l i o  of f i n a n c i a l  a s s e t s .  This  op t imis ing  

procedure is  assumed t o  conform t o  t h e  s tandard  models of p o r t f o l i o  

s e l e c t i o n .  
28 

4 . 2  Behaviour Equations of t h e  P r i v a t e  Sec tor  

We commence wi th  an account ing  framework f o r  t h e  p r i v a t e  s e c t o r  which 

t akes  t h e  form of a ba lance  s h e e t  i d e n t i t y .  

where : 

Cp =demand f o r  currency by t h e  p r i v a t e  s e c t o r  

D = demand f o r  demand d e p o s i t s  i n  t h e  banking s e c t o r  

T = demand f o r  t i m e  d e p o s i t s  i n  t h e  banking s e c t o r  

OA = demand f o r  o t h e r  f i n a n c i a l  a s s e t s  

= ea rn ing  a s s e t s  supp l i ed  by t h e  p r i v a t e  s e c t o r  t o  t h e  

banking s e c t o r  

A F I ~  = ea rn ing  a s s e t s  supp l i ed  by t h e  p r i v a t e  s e c t o r  t o  t h e  

South Afr ican  Reserve Bank. 
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The p r i v a t e  s e c t o r  is  assumed t o  a l l o c a t e  i ts  f i n a n c i a l  weal th  between 

currency,  demand and time d e p o s i t s  qnd o the r  a s s e t s  ( i n  t h i s  s tudy ,  t h e  

demand f o r  o t h e r  a s s e t s  i s  n o t  s p e c i f i e d ) .  On t h e  l i a b i l i t y  s i d e  of t h e  

ba lance  s h e e t ,  t he  p r i v a t e  s e c t o r  is assumed t o  supply ea rn ing  assets t o  

t h e  banking s e c t o r .  These ea rn ing  a s s e t s  may b e  e i t h e r  Government o r  

p r i v a t e  s e c t o r  debt .  I n  a d d i t i o n ,  ea rn ing  a s s e t s  a r e  supp l i ed  t o  t h e  

South African Reserve Bank. N e t  worth is  assumed cons t an t  and is 

omit ted from t h e  ba lance  s h e e t  i d e n t i t y .  

The demand func t ions  f o r  currency,  demand, and time d e p o s i t s  are 

now s p e c i f i e d .  The ea rn ing  a s s e t  supply func t ion  (d) d e a l t  w i t h  i n  

Sec t ion  4.4, and t h e  func t ions  determining t h e  supply of ea rn ing  a s s e t s  

t o  t h e  Reserve Bank by t h e  p r i v a t e  s e c t o r  (AFI') and by t h e  banking s e c t o r  

b 
(AFI ) are s p e c i f i e d  i n  Sec t ion  5. 

The p r i v a t e  s e c t o r ' s  demand func t ions  a r e :  

Cp = ~p ( i ,  w I P ~ ,  P, YDIS, ny) 

Cp1 < 0 < Cp2, Cp3 ' 0, cp4 < 0 

T = T ( i ,  W/Pw, P, YDIS, rrP) 
1 

T > 0, T3 > 0 ,  T4 < 0 
2 

where : 

A = f i r s t  o r d e r  p a r t i a l  d e r i v a t i v e  of  func t ion  A, A = Cp, D,  T, 
j 

wi th  r e s p e c t  t o  t h e  jth argument 

i = vec to r  of i n t e r e s t  r a t e s  r e l e v a n t  t o  p r i v a t e  s e c t o r  p o r t f o l i o  

a l l o c a t i o n  d e c i s i o n  and inc ludes  



ie = a n  index  of i n t e r e s t  r a t e s  pa id  on banking s e c t o r  

ea rn ing  a s s e t s ,  r e f e r r e d  t o  as t h e  c r e d i t  market 

r a t e  ( index)  

id = r a t e  on demand d e p o s i t s  ( s e t  = 0) 

it = r a t e  on time d e p o s i t s  

io = r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  

W/Pw = r e a l  weal th  

P = p r i c e  l e v e l  

YDIS = income d i s t r i b u t i o n  

P r1 = tastes v a r i a b l e .  

I n  accordance wi th  gene ra l  t h e o r e t i c a l  p r i n c i p l e s  and empi r i ca l  

evidence, Equations 2-22 t o  2-24 i n d i c a t e  t h a t  t h e  nominal demand f o r  

currency,  demand d e p o s i t s  and t i m e  d e p o s i t s  depend upon a v e c t o r  of i n t e r e s t  

r a t e s  ( i )  , r e a l  weal th  (W/$), t h e  p r i c e  l e v e l  (P) , income d i s t r i b u t i o n  

(YDIS), and a t a s t e s  v a r i a b l e  (n!), w i t h  s i g n  p a t t e r n s  on t h e  p a r t i a l  

d e r i v a t i v e s  a s  i nd ica t ed .  29 A l l  demand func t ions  respond p o s i t i v e l y  t o  

2 9 * ~ n  ex tens ive  survey of demand f o r  money t h e o r i e s  t o g e t h e r  w i t h  
r e l e v a n t  empi r i ca l  evidence f o r  t h e  United S t a t e s  may be  found i n  D.Laidler 
[70],  wh i l e  empi r i ca l  work on t h e  demand f o r  money i n  South Af r i ca  has  
been c a r r i e d  o u t  by H.R.Heller [51] and T.Maxwel1 [74] .  
Whether weal th ( i nc lud ing  o r  exc luding  human weal th)  o r  income should be  
included i n  t h e  demand func t ions  as a proxy f o r  t h e  volume of t r a n s a c t i o n s  
remains a moot po in t .  The American evidence sugges ts  t h a t  weal th  r a t h e r  
than income is t h e  app ropr i a t e  budget c o n s t r a i n t  (La id l e r ,  op. c i t  . , p. 111) .  
While f o r  South Af r i ca ,  permanent income as a proxy f o r  human and non 
human weal th g ives  t h e  b e s t  r e s u l t s ,  followed by gross  n a t i o n a l  product  
(Maxwell, op. c i t . ,  p. 21). ~ e l l e r ' s  r e s u l t s  (op . c i t . ,  p. 340) show t h a t  
gross  n a t i o n a l  product  is  t h e  most s i g n i f i c a n t  budget r e s t r a i n t .  Since 
our  per iod  of s tudy  over laps  t h a t  of Maxwell by t e n  yea r s  and t o  avoid 
a charge of " ine legant  redundancy", w e  i nc lude  r e a l  weal th and exclude income 
as t h e  budget c o n s t r a i n t  on t h e  demand func t ions  s i n c e  they  a r e  bo th  
c l o s e l y  r e l a t e d  (Johnson [59] ,  p.33). Real weal th and t h e  p r i c e  l e v e l  a r e  



included a s  s e p a r a t e  arguments i n  t h e  i n t e r e s t s  of g e n e r a l i t y ,  no assumption 
be ing  made about t h e  l i n e a r  homogeneity p r o p e r t i e s  of t h e  func t ions  wi th  
r e s p e c t  t o  money p r i c e s .  Some American and South Afr ican  empir ica l  
evidence sugges ts  t h a t  t h e  demand f o r  money func t ions  a r e  homogeneous of 
degree one i n  p r i c e s  ( L a i d l e r ,  o p . c i t . ,  p.104; Maxwell, o p . c i t . ,  p . l 9 ) ,  
whi le  o t h e r  r e s u l t s  f o r  South A f r i c a  sugges t  o therwise  (He l l e r ,  o p . c i t . ,  
p.337). I n  gene ra l  we inc lude  a l l  independent v a r i a b l e s  i n  a l l  t h e  
demand func t ions ,  s i n c e  t h e  sum of a l l  responses t o  t h e  change i n  any 
independent v a r i a b l e  over  t h e  whole ba lance  s h e e t  i s  equal  t o  zero. For 
example, an i n c r e a s e  i n  t h e  t i m e  d e p o s i t  r a t e  r a i s e s  t h e  demand f o r  time 
d e p o s i t s  and lowers t h e  demand f o r  a l l  o t h e r  a s s e t s ,  s i n c e  t h e  sum of a l l  
c r o s s  e f f e c t s  must be  equa l  t o  t h e  "own" e f f e c t .  I f  t h e  time depos i t  r a t e  
is dropped from some equa t ions ,  t h i s  imp l i e s  t h a t  any r e s i d u a l  adjustment 
t akes  p l a c e  i n  t h e  unspec i f i ed  equat ion .  S imi l a r ly  i f  real weal th and 
t h e  p r i c e  l e v e l  a r e  excluded from t h e  time depos i t  equat ion ,  t h i s  impl ies  
that an i n c r e a s e  i n  weal th  o r  p r i c e s  w i l l  cause an inc rease  i n  t h e  demand 
f o r  currency and demand d e p o s i t s  a t  t h e  expense of t h e  r e s i d u a l  equat ion 
(Brainard-Tobin [9 ] , p .lO3) . 



changes i n  t h e  l e v e l  of r e a l  weal th  and t h e  p r i c e  l e v e l .  Currency, 

demand and t i m e  d e p o s i t s  are assumed' to  b e  gross  s u b s t i t u t e s  s o  t h a t  

a r i s e  i n  t h e  y i e l d  on any one of t h e s e  a s s e t s  r a i s e s  t h e  demand f o r  

t h a t  a s s e t  and lowers o r  l e a v e s  unchanged t h e  demand f o r  t h e  o t h e r  a s s e t s .  

Contrary t o  convent iona l  procedures ,  we inc lude  a s  an  argument i n  

t h e  demand func t ions ,  t h e  d i s t r i b u t i o n  of income (YDIS). Since t h i s  

v a r i a b l e  appears  t o  be  p a r t i c u l a r l y  r e l e v a n t  f o r  t h e  currency demand 

func t ion  i n  South Af r i ca ,  we r e l e g a t e  t h e  d i scuss ion  t o  a s e p a r a t e  sub- 

s e c t i o n  (Sec t ion  4.3).  

Severa l  remarks about  t h e  currency demand func t ion  a r e  app ropr i a t e  

here .  The e l a s t i c i t y  of demand f o r  currency w i t h  r e spec t  t o  t h e  i n t e r e s t  

rate v e c t o r  i i s  nega t ive ,  where i is  a measure of t h e  oppor tuni ty  c o s t s  

of ho ld ing  currency.  
30 

Seve ra l  au tho r s  have suggested a l ist  of v a r i a b l e s  t h a t  may in f luence  

t h e  demand f o r  currency.  Following t h e  Tobin-Baumol approach ([ 71, [91] ) ,  

currency ba lances  may depend i n v e r s e l y  on t h e  t r a n s a c t i o n s  c o s t  of 

conver t ing  f i n a n c i a l  a s s e t s  i n t o  currency and v i c e  ve r sa .  Cagan [20] 

found t h a t  r e a l  income dominated t h e  long-run demand f o r  currency i n  t h e  

United S t a t e s  wh i l e  t h e  rate of pe r sona l  income t a x  explained t h e  rise i n  

currency demand dur ing  war y e a r s ,  be ing  a proxy f o r  t a x  evas ion  and b l ack  

market t r a n s a c t i o n s .  Brunner and Crouch ([14] ,  [27] ) ,  have proposed 

30*See Cagan [20[ ,  p. 305. Brunner-Meltzer 1171 p o i n t  ou t  t h a t  no 
adequate  explana t ion  f o r  t h e  demand f o r  currency i n  t h e  shor t - run  e x i s t s  
and t h e r e  is  no evidence t h a t  t h e  currency demand should depend on c r e d i t  
market r a t e s .  Hence they  assume t h a t  t h e  currency r a t i o  is exogenously 
determined ( i b i d . ,  p. 155; and [15 ] ,  [ l 8 ] ) .  



t h a t  t h e  demand f o r  currency may depend p o s i t i v e l y  upon t h e  p r i c e  

index of goods and s e r v i c e s  u s u a l l y  purchased wi th  currency r e l a t i v e  

t o  t he  p r i c e  index of goods and s e r v i c e s  purchased wi th  o t h e r  media of 

exchange. 31 Currency demand may a l s o  b e  a f f e c t e d  by t h e  i n c i d e n t a l  

s e r v i c e s  offered by commercial banks t o  l u r e  customers and by s e r v i c e  

charges incurred i n  t h e  use  of demand d e p o s i t s  a s  a means of  payment. 

These charges a r e  avoided by us ing  currency i n  t r a n s a c t i o n s .  

4 . 3  Income Dis t r ibu t ion  and t h e  Behaviour Equations 

One implicat ion of t h e  Tobin-Baumol inventory  approach t o  t h e  

t r ansac t ions  demand f o r  money 171, i s  the  e x i s t e n c e  of economies of s c a l e  

i n  money h \  ld ings ,  which means t h a t  t h e  aggrega te  demand f o r  money func t ion  

depends not  only on the  l e v e l  of income b u t  a l s o  on i ts  d i s t r i b u t i o n  

(assuming t h a t  income o r  weal th is p ropor t iona te ly  r e l a t e d  t o  t h e  volume 

of t r ansac t ions ) .  D.Laidler p o i n t s  ou t  t h a t ,  f o r  a given l e v e l  of income, 

t h e  more t h a t  income is  concent ra ted  i n  a few hands, t h e  

f o r  money s ince  "... one man c a r r y i n g  o u t  a given volume 

w i l l  hold l e s s  than would two men ca r ry ing  ou t  h a l f  t h a t  

D.Laidler [70],p.66. 

lower is  t h e  demand 

of t r a n s a c t i o n s  

volume each". 
3 2 

I f  the  demand f o r  commodities purchased wi th  currency is e l a s t i c  
wi th  respec t  t o  the  p r i c e  of t hese  commodities, then  t h e  demand f o r  currency 
w i l l  increase  i f  t he  i nc rease  i n  t h e  p r i c e  of t h e s e  commodities is  due t o  
a f a l l  i n  supply. Expenditures w i l l  r i s e  and v i c e  ve r sa .  I f  t h e  r i s e  
i n  t he  p r i c e  of these  commodities i s  due t o  an i n c r e a s e  i n  t h e  demand f o r  
t hese  commodities, then the  demand f o r  currency w i l l  i n c r e a s e  s i m i l a r l y .  
This is discussed i n  d e t a i l  by Weber [97] ,  p.21. 

3 2 * ~ e e  a l s o  D.Laidler 1701, pp.65, 67. 



The e x i s t e n c e  of economies of s c a l e  adds power t o  monetary po l i cy .  
I 

Under t h e  p r o p o r t i o n a l i t y  approach oY t h e  C l a s s i c a l  Quanti ty  Theory, a 

doubling of t h e  money supply w i l l ,  c e t e r i s  par ibus ,  double t h e  nominal 

income l e v e l .  Under t h e  Tobin-Baumol approach, i f  t h e  aggrega te  demand 

f o r  money func t ion  ab ides  by t h e  square  r o o t  formula, t h e  l e v e l  of nominal 

income w i l l  more than  double.  Economists have n o t  i n v e s t i g a t e d  t h e  f u l l  

t h e o r e t i c a l  and e m p i r i c a l  imp l i ca t ions  of income d i s t r i b u t i o n .  We a t tempt  

t o  remove some of t h i s  n e g l e c t ,  below. 
33 

The American empi r i ca l  evidence, whi le  sugges t ive  of t h e  e x i s t e n c e  of 

economies of s c a l e  i n  money hold ings ,  l eaves  t h e  po in t  moot. Although 

t h e  marked d e c l i n e  i n  t h e  weal th  e l a s t i c i t y  of t h e  demand f o r  money, which 

has  been observed i n  t h e  p o s t  Second World War era, is sugges t ive  of t h e  

e x i s t e n c e  of economies of s c a l e ,  i t  is  s c a n t  evidence t o  r e f u t e  t h e i r  

non e x i s t e n c e  i n  t h e  previous f i f t y  years .  La id l e r  sugges ts  t h a t  t h e  p re  

war l a c k  of evidence may be  due t o  t he  o f f s e t t i n g  in f luences  of a r e d i s t r i b u t i o n  

of income i n  favour of lower income groups. 
34 

The empi r i ca l  evidence f o r  South Afr ica  is  s t rong ly  sugges t ive .  

H e l l e r  a t t r i b u t e s  a low p r i c e  e l a s t i c i t y  of t h e  demand f o r  money t o  t h e  

presence  of money i l l u s i o n  o r  If.. .  a conscious e f f o r t  on t h e  p a r t  of t h e  

h o l d e r s  of money ba lances  t o  economise i n  t h e i r  use". H.R.Heller [51] ,  p.337. 

Est imations of s e p a r a t e  demand func t ions  f o r  co in  and no te s ,  y i e l d s  a 

r e l a t i v e l y  h ighe r  income e l a s t i c i t y  of demand f o r  co in  i n d i c a t i n g  t h e  

e x i s t e n c e  of economies of s c a l e  i n  t he  demand f o r  co in  b u t  n o t  i n  t h e  case  
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of no te s .  35 While t h e  long-run demand func t ion  (1918 t o  1955) proved 

s t a b l e ,  a s h o r t  run  demand f o r  money func t ion  f o r  t h e  pos t  war per iod  

(1947 t o  1955) e x h i b i t e d  a non s i g n i f i c a n t  nega t ive  income e l a s t i c i t y .  

Questioning t h e  s t a b i l i t y  r e s u l t s  of He l l e r ,  T.Maxwel1 [74] t e s t e d  d a t a  

f o r  t h e  per iod  1918 t o  1960 and found a d i s t i n c t l y  uns t ab le  long run 

demand func t ion  f o r  i d l e  ba lances  c h a r a c t e r i s e d  by a  s e c u l a r  s h i f t  between 

p r e  and p o s t  w a r  per iods .  

For t h e  p o s t  war pe r iod  i n  p a r t i c u l a r ,  t h e  weal th  e l a s t i c i t y  of 

money demmd was o f t e n  s i g n i f i c a n t l y  nega t ive ,  i n d i c a t i n g  a  s e c u l a r  

d e c l i n e  i n  t h e  demand f o r  co in ,  no te s  and demand depos i t s .  A t t r i b u t i n g  

t h i s  d e c l i n e  t o  t h e  p o s t  war growth of nea r  money s u b s t i t u t e s  and a change 

i n  t a s t e s ,  Maxwell sugges t s  t h a t  economies of s c a l e  may have been a  f a c t o r  

c o n t r i b u t i n g  t o  t h e  nega t ive  weal th  e l a s t i c i t y .  Indeed t h e  a d d i t i o n  of a 

s imple  t ime t r end  v a r i a b l e  r e v e r s e s  t h e  nega t ive  s i g n  on weal th.  3  6 

I n  s p i t e  of sugges t ive  evidence,  t h e  empi r i ca l  work on t h e  demand 

f o r  money i n  South Af r i ca ,  l i k e  i t s  coun te rpa r t  i n  America, has  f a i l e d  t o  

account  f o r  t h e  e f f e c t s  of income d i s t r i b u t i o n  on t h e  demand f o r  money 

- 
This  s tudy  i s  p r i m a r i l y  concerned wi th  t h e  money supply and o f f e r s  no 

exhaus t ive  i n v e s t i g a t i o n  on t h e  demand s i d e .  However, c e r t a i n  d i s t i n c t i v e  

c h a r a c t e r i s t i c s  of t h e  d i s t r i b u t i o n  of income i n  South Af r i ca  provide a 

fundamental and compelling argument f o r  inc luding  t h i s  v a r i a b l e  i n  t h e  

demand func t ions  of t h e  p r i v a t e  s e c t o r .  

Bas i ca l ly ,  t h e  d i s t r i b u t i o n  of income between low and h igh  income 

groups co inc ide  almost  e x a c t l y  wi th  t h e  d i v i s i o n  of income sources  between 



wage and non wage e a r n e r s ,  and wi th  an observed d i f f e r e n t i a l  i n  payments 

h a b i t s  between these  two c l a s s e s ;  ' sugges t ing  t h a t  t h e  former have a 

r e l a t i v e l y  h ighe r  marginal  p ropens i ty  t o  hold  currency than  t h e  l a t t e r .  

A t r a n s f e r  of income from non wage t o  wage e a r n e r s ,  f o r  a given l e v e l  of 

aggrega te  demand, w i l l  r a i s e  t h e  demand f o r  currency and thereby ,  a f f e c t  
\ 

t h e  c r e d i t  market r a t e  and t h e  money supply.  Our empi r i ca l  t e s t  of t h i s  

hypothes is  i s  d iscussed  i n  Chapter 4 (Sec t ion  11 ) .  

4.4 P o r t f o l i o  A l loca t ion  Ra t io s  of t h e  P r i v a t e  Sec to r ,  and t h e  Supply 

of Earning Asse ts  t o  t h e  Banking Sec tor  

Following gene ra l  money supply theory ,  we d e f i n e  two p o r t f o l i o  

a l l o c a t i o n  parameters ,  P and P2, which completely d e s c r i b e  t h e  p r i v a t e  1 

s e c t o r ' s  demand f o r  currency,  demand and time d e p o s i t s .  These r a t i o  

demand func t ions  a r e ,  themselves,  dependent on t h e  argumentsof t h e  non 

r a t i o  demand func t ions  (Equations 2-22, 2-24). 

= P2 ( i ,  W/Pw, P, YDIS, 

where : 

P = f i r s t  o rde r  p a r t i a l  d e r i v a t i v e  of func t ion  Pi, i = 1 , 2  
i j 

with  r e s p e c t  t o  t h e  jth argument. 



The r a t i o  parameters  P and P have been given a s i g n  p a t t e r n  used 
1 2 

by s e v e r a l  au tho r s .  37 These s i g n  b a t t e r n s  imply a s e t  of o r d e r  cond i t i ons  

on t h e  p a r t i a l  d e r i v a t i v e s  of t h e  non r a t i o  demand func t ions .  I n  p a r t i c u l a r ,  

P12 < 0 imp l i e s  t h a t  demand d e p o s i t s  a r e  more respons ive  t o  changes i n  

weal th  than  is  t h e  demand f o r  currency,  and P22 > 0 imp l i e s  t h a t  t ime deposits 

are more respons ive  t o  changes i n  weal th  t han  i s  t h e  demand f o r  demand 

depos i t s .  These cond i t i ons  may be  w r i t t e n  as: 

where: 

e (x ,y )  = e l a s t i c i t y  of x w i t h  r e s p e c t  t o  y. 
38 

 runner-~eltzer [15]  , p. 250 and [18] ; Brunner-Crouch [14]  ; 
F r a t i a n n i  [38] ,  p.47, n .8;  Crouch [27] ,  p.151. 

3 8 * ~ .  1.weber (op. c i t .  , p. 23) f i n d s  t h a t  no response p a t t e r n  can be  
placed on t h e  t ime d e p o s i t  r a t i o  w i t h  r e s p e c t  t o  weal th ,  a p r i o r i .  
Brunner and Meltzer  ( [ 1 5 ] ,  p.250 and 1171, p.156) a s s i g n  a p o s i t i v e  
response p a t t e r n  which imp l i e s  t h a t  t h e  e l a s t i c i t y  of demand f o r  t ime 
d e p o s i t s  w i th  r e s p e c t  t o  weal th  is  g r e a t e r  than  t h e  e l a s t i c i t y  of demand 
d e p o s i t s  w i t h  r e s p e c t  t o  weal th .  I n  Brunner-Crouch ( i b i d . ,  p .83) ,  
p re l iminary  i n v e s t i g a t i o n s  f o r  t h e  United S t a t e s  i n d i c a t e  a n  ascending 
o r d e r  of weal th  e l a s t i c i t i e s .  Th i s  imp l i e s  t h a t  t h e  response of t h e  
currency r a t i o  i s  nega t ive  wi th  r e s p e c t  t o  weal th  and t h e  responses  of 
a l l  o t h e r  a l l o c a t i o n  r a t i o s  w i t h  r e s p e c t  t o  weal th  are p o s i t i v e .  



4.5 The Rela t ionship  Betweenthe Time Deposi t  Rat io  and I n t e r e s t  Rates  

The s imple r e l a t i o n s h i p  betweeh t h e  p r i v a t e  s e c t o r ' s  t i m e  d e p o s i t  

a l l o c a t i o n  r a t i o  and i n t e r e s t  r a t e s  d iscussed  above, concea ls  a set of 

more complicated in te rdependent  behaviour  r e l a t i o n s h i p s .  We d i scuss  

t h e s e  r e l a t i o n s h i p s  i n  t h i s  s e c t i o n ,  i n  a n t i c i p a t i o n  of Chapter 3 ,  

where they w i l l  b e  used t o  assess t h e  impact of t h e  c r e d i t  market r a t e  on 

t h e  money and c r e d i t  market m u l t i p l i e r s  and t h e  money supply. 

From Equation 2-26 w e  o b t a i n  Equation 2-27 below. Equation 2-28 

p o s t u l a t e s  t h a t  t h e  t i m e  d e p o s i t  r a t e  ( i t )  depends on t h e  i n t e r e s t  r a t e  

on non banking s e c t o r  ea rn ing  assets ( i o )  and on t h e  c r e d i t  market r a t e  

(i,), and t h e  s i g n s  on t h e  p a r t i a l  d e r i v a t i v e s  are p o s i t i v e .  

D i f f e r e n t i a t i n g  Equations2-27, 2-28 and w i t h  s u i t a b l e  s u b s t i t u t i o n s ,  

t h e  response p a t t e r n s  of  P w i t h  r e s p e c t  t o  ie and i a r e  obta ined  i n  
2  0 

e l a s t i c i t y  form ( s e e  Appendix A.3 f o r  d e r i v a t i o n s ) .  

In  Equation 2-29, e (P2 ,  i t )  > 0 expresses  t h e  d i r e c t  i n t e r e s t  e l a s t i c i t y  

of t h e  t i m e  d e p o s i t  r a t i o  w i th re spec t  t o  t h e  rate on time depos i t s .  The 

e ( i t ,  i e )  t e r m  is  t h e  r e l a t i o n s h i p  between t h e  t i m e  d e p o s i t  r a t e  and t h e  

c r e d i t  market r a t e  on banking s e c t o r  ea rn ing  a s s e t s ,  determined by t h e  

p r o f i t  maximising behaviour  of t h e  banking s e c t o r .  Assume t h a t  an  i n i t i a l  
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balance  s h e e t  equ i l i b r ium is d i s t u r b e d  by an exogenous i n c r e a s e  i n  t h e  

supply of ea rn ing  a s s e t s  t o  t h e  bank'ing s e c t o r .  An upward p r e s s u r e  is  

exe r t ed  on t h e  c r e d i t  market r a t e ,  c r e a t i n g  a  discrepancy between t h e  

marginal  c o s t  of t ime d e p o s i t  a c q u i s i t i o n  and t h e  marginal  revenue gained 

by acqu i r ing  a d d i t i o n a l  t ime d e p o s i t s .  The banking s e c t o r  w i l l  r a i s e  t h e  

rate on time d e p o s i t s  accord ingly  and e ( i t ,  i ) i s  p o s i t i v e .  Thus, t h e  e 

i n t e r e s t  response of t h e  t ime d e p o s i t  r a t i o ,  e (P2 ,  i e )  is unambiguously 

p o s i t i v e .  

S imi la r  cons ide ra t ions  apply t o  Equation 2-30 b u t  a d d i t i o n a l  assumptions 

a r e  requi red .  A s  above, t h e  d i r e c t  p r i c e  e l a s t i c i t y  of P2 w i t h  r e s p e c t  

t o  i i s  p o s i t i v e .  The r e l a t i o n s h i p  between t h e  t i m e  d e p o s i t  r a t e  and t h e  
t 

rate on non banking s e c t o r  ea rn ing  a s s e t s  is p o s t u l a t e d  as p o s i t i v e  due 

t o  compet i t ive  f o r c e s  between t h e  banking s e c t o r ,  non banking f i n a n c i a l  i n t e r -  

mediar ies  and o t h e r  f i n a n c i a l  market.  I n  t h e  s h o r t - r m ,  a n  i n c r e a s e  i n  

i causes a  t r a n s f e r  of funds from t h e  banking s e c t o r  t o  competing non 
0 

bank f i n a n c i a l  i n t e rmed ia r i e s .  They i n  t u r n ,  be ing  u n f e t t e r e d  by 

c o n s t r a i n i n g  s t a t u t o r y  r e s e r v e  requirements ,  a r e  a b l e  t o  expand t h e i r  

- hold ings  of ea rn ing  a s s e t s  i n  compet i t ion  wi th  t h e  banking s e c t o r .  

Even though t h e s e  funds a r e  r edepos i t ed  wi th  t h e  commercial banks i n  t h e  

long-run, i n  t h e  form of non bank f i n a n c i a l  in te rmediary  cash r e s e r v e s ,  

and as t r a n s a c t i o n s  ba lances  h e l d  by i n d i v i d u a l s  who o b t a i n  loans  from t h e  

non bank f i n a n c i a l  i n t e r m e d i a r i e s ,  t h e  banking s e c t o r  i s  l i k e l y t o  guard 

i t s  shor t - run  p r o f i t  p o s i t i o n  by r a i s i n g  t h e  d e p o s i t  rate. This  is  

e s p e c i a l l y  l i k e l y  i f  non bank f i n a n c i a l  i n t e rmed ia r i e s  i s s u e  n e a r  money 

l i q u i d  a s s e t s  which a r e  h e l d  widely as t r a n s a c t i o n s  ba lances ,  o r  g r a n t  

l i m i t e d  t r a n s f e r  f a c i l i t i e s  t o  depos i to r s .  I n  t h i s  i n s t a n c e , t h e  r e t u r n  



flow of funds t o  t h e  banking s e c t o r  w i l l  b e  reduced and t h e r e  is  f u r t h e r  
L 

cause f o r  t h e  t ime d e p o s i t  r a t e  t o  fol low the  inc rease  i n  io. 39 

The second term i n  Equation 2-30, t h e  c ros s  e l a s t i c i t y  of t h e  time 

d e p o s i t  r a t i o  w i t h  r e s p e c t  t o  t he  i n t e r e s t  r a t e s  on a l t e r n a t i v e  f i n a n c i a l  

a s s e t s ,  is p o s t u l a t e d  a s  be ing  negat ive ,  implying t h a t  t h e  response of 

t i m e  d e p o s i t s  is lower v i s  a v i s  demand depos i t s  .40 Consequently, t h e  

response of t h e  e l a s t i c i t y  of t he  time depos i t  r a t i o w i t h  r e s p e c t  t o  t h e  

i n t e r e s t  rate on non banking s e c t o r  earn ing  a s s e t s  is ,  muta t i s  mutandis 

p o s i t i v e ,  i f  t h e  sum of t h e  e l a s t i c i t i e s  is  p o s i t i v e .  This  i s  equ iva l en t  

t o  assuming t h a t  t h e  d i r e c t  e l a s t i c i t y  i s ' g r e a t e r  than t h e  c r o s s  e l a s t i c i t y ,  

where, i n  t h e  long-run, e ( i  ,i ) approximates un i ty ;  i.e. t h e  f i r s t  product  t o  

term must exceed t h e  second term i n  abso lu t e  value.  4 1 

39 *D. shelby ( [84]) provides an e x c e l l e n t  t h e o r e t i c a l  a n a l y s i s  of t h e  
e f f e c t s  of t h e  growth of non bank f i n a n c i a l  i n t e rmed ia r i e s  on t h e  supply 
of c r e d i t  and commercial bank depos i t s .  The e f f e c t s  on t h e  commercial 
banks of t h e  growth of non bank f i n a n c i a l  i n t e rmed ia r i e s  i n  South Af r i ca  
dur ing  t h e  f i f t i e s  and e a r l y  s i x t i e s  i s  discussed i n  Marlin (1731). The 
importance of non bank f i n a n c i a l  intermediary growth i n  t he  South Afr ican  
f i n a n c i a l  s e c t o r  was given e x p l i c i t  recogni t ion  by t h e  pass ing  of t h e  new 
bank a c t  i n  1965, which, i n t e r  alia,imposed s t a t u t o r y  cash r e se rve  
requirements on t h e s e  n e a r  banks. 

4 0 * ~ r u n n e r  and Meltzer  ( [18] ) ,  c i t e  t he  fo l lowing  empi r i ca l  s t u d i e s  
f o r  t h e  United S t a t e s  i n  suppor t  of t h e  p o s t u l a t e s  t h a t  e(P , i t )  is  
p o s i t i v e  and e(P i o )  is  negat ive :  C h r i s t  [21]; Feige [37]; 
Brunner-Meltzer ?is], and [ M I ,  p.20 and 11.27. 

4 1 * ~ r u n n e r - ~ e l t z e r  (1181, p.20 and esp.  3rd para.  of n.28) s t a t e  
t h a t  t h e s e  assumptions are suggested by s tandard  economic theory. 



Any market r i g i d i t i e s  which reduce t h e  responsiveness of t h e  time 
I 

depos i t  r a t e  t o  changes i n  t h e  c r e d i t  market r a t e  and o the r  i n t e r e s t  

r a t e s  w i l l  a l t e r  the  s i g n  p a t t e r n s  assigned t o  Equations 2-29, 2-30. 
4 2 

As t h e  time depos i t  r a t e  approaches a p re  determined c e i l i n g ,  e ( i t ,  
ie) 

and e ( i t ,  i o )  [Equations 2-29, 2-30 re spec t ive ly ]  approach zero. The 

e l a s t i c i t y  of t h e  t i m e  depos i t  r a t i o , w i t h  r e spec t  t o  the  c r e d i t  market 

r a t e ,  approaches zero and i n  t h e  case  of t h e  r a t e  on o ther  f i n a n c i a l  

a s s e t s ,  t h e  e l a s t i c i t y  is  negat ive .  

4.6 The Supply of P r i v a t e  Sector  Earning Assets  t o  t h e  Banking Sector  

The nominal s t o c k  of earn ing  a s s e t s  suppl ied  t o  the  banking s e c t o r  

P (EA ) by t h e  p r i v a t e  s e c t o r  c o n s i s t s  of loans obtained from t h e  

banking s e c t o r  and government debt  s o l d  t o  t h e  banking s e c t o r .  This 

s tock  depends upon a vec to r  of i n t e r e s t  r a t e s  re levant  t o  p r i v a t e  s e c t o r  

p o r t f o l i o  dec is ions  ( i ) ,  r e a l  wealth (VIPw), t h e  p r i c e  l e v e l  (P) ,  and t h e  

s tock  of outs tanding government debt  (F') . 4 3 

EA' = h ( i ,  W I P ~ ,  P, FO) 

h2 > 0 ,  h3 > 0,  h4 > 0 

where : 

hj ,  j = 2 , 3 , 4  is t h e  f i r s t  order  p a r t i a l  d e r i v a t i v e  of 

funct ion  h wi th  r e spec t  t o  t h e  jth argument. 

42*Such r i g i d i t i e s  may t ake  the  form of a c e i l i n g  on the  time depos i t  
r a t e  imposed by t h e  monetary a u t h o r i t i e s  o r  an o l i g o p o l i s t i c  c a r t e l  
agreement. 

4 3 * ~ n c l u s i o n  of these  v a r i a b l e s ,  f o r  the  most p a r t ,  follows t h e  
p r i n c i p l e s  p e r t a i n i n g  t o  t h e  a s s e t s  demand funct ions  (see  Sec. 4.2 and 
esp.  n.29).  I n  Brunner-Meltzer ( [ 1 8 ] ,  p.6 and n.11; and F r a t i a n n i  
[38]) ,  wealth and t h e  p r i c e  l e v e l  a r e  w r i t t e n  sepa ra te ly  while  i n  Brunner- 
Meltzer ( [17] ,  p.160 and esp.  n.9) the  p r i c e  l e v e l  i s  submerged i n  a nominal 
wealth proxy and t h e  r a t i o  of cu r ren t  income t o  permanent income is  
included a s  a t r a n s i t o r y  income proxy. 



I n  p a r t i c u l a r  i t  is assumed t h a t  ea rn ing  a s s e t s  respond n e g a t i v e l y  t o  t h e  

c r e d i t  market r a t e  ( i e )  and p o s i t i v e l y  t o  t h e  i n t e r e s t  r a t e  on non banking 

s e c t o r  ea rn ing  a s s e t s  ( i o ) .  

Before t u r n i n g  t o  t h e  r o l e  of t h e  d iscount  market i n  South Af r i ca ,  

we r e q u i r e  s e v e r a l  assumptions about t h e  supply of currency,  demand and 

t i m e  depos i t s .  No e x p l i c i t  f unc t ion  e x i s t s  f o r  t h e  supply of currency.  

It i s  assumed t h a t  currency demand i s  always accomodated  by t h e  South 

Afr ican  Reserve Bank v i a  t h e  banking s e c t o r ,  Since t h e  c o n v e r t i b i l i t y  of 

banking s e c t o r  d e p o s i t s  i n t o  currency is the  mainstay of t h e  commercial 

banks, t h e  supply curve f o r  currency is  i n f i n i t e l y  e l a s t i c .  S i m i l a r l y ,  

no s e p a r a t e  supply func t ions  f o r  demand d e p o s i t s  and t h e  d e p o s i t s  a r e  

s p e c i f i e d .  I f  c e i l i n g  r a t e s  on d e p o s i t s  e x i s t  o r  i f  r a t e s  a r e  s e t  by 

i n t e r  bank agreement, then  t h e  banking s e c t o r  m u s t b e w i l l i n g  t o  accept  

demand and t ime d e p o s i t s  i n  whatever q u a n t i t y  t h e  p u b l i c  wishes t o  hold.  
4  4 

The h func t ion  responds p o s i t i v e l y  t o  an i n c r e a s e  i n  t h e  s t o c k  of 

oustanding government deb t ,  r e f l e c t i n g  t h e  p o r t f o l i o  abso rp t ion  of government 

deb t  by t h e  banking s e c t o r  and t h e  p r i v a t e  s e c t o r  i n  response t o  an 

exogenous i n c r e a s e  i n  supply.  
4  5 

44 see W.Brainard and J. Tobin [9], p. 102. 

4 5 ' ~ h e  mechanism whereby new i s s u e s  of government debt  a r e  f e d  i n t o  
t h e  "secondary market" ( t h e  banking and p r i v a t e  s e c t o r s  excluding t h e  
P u b l i c  Debt Commissioners) by t h e  Pub l i c  Debt Commissioners w i l l  b e  
d i scussed  i n  Sec. 6.2. 
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5. THE SUPPLY OF EARNING ASSETS TO THE RESERVE BANK - THE AFI VARIABLE 

5.1 A Pe r spec t ive  

I n  Sec t ion  2, w e  d e f i n e  t h e  ad jus t ed  monetary base  ( B ~ )  as t h e  

d i f f e r e n c e  between t h e  monetary base  (B) and t h e  supply  of ea rn ing  a s s e t s  

t o  t h e  Reserve Bank by t h e  banking and p r i v a t e  s e c t o r s  (AFI). I n  o t h e r  

words, AFI r e p r e s e n t s  l a s t  r e s o r t  l end ing  by t h e  Reserve Bank t o  t h e  

banking and p r i v a t e  s e c t o r s ,  as a  sou rce  of base  money.46 As an endogenous 

v a r i a b l e ,  AFI i s  deducted from t h e  monetary base  t o  y i e l d  t h e  a d j u s t e d  

monetary base  as t h e  measure of monetary po l i cy .  The in f luence  of AFI 

on t h e  money supply is then  r e f l e c t e d  i n  t h e  money m u l t i p l i e r , t o  b e  

der ived  i n  Sec t ion  7. 

One major j u s t i f i c a t i o n  f o r  t h i s  procedure a r i s e s  from an extended 

debate  i n  B r i t a i n  i n  t h e  l a s t  f i f t e e n  y e a r s ,  t h a t  c o n t r o l  of  t h e  money 

supply is  imposs ib le  i n  a  s i t u a t i o n  

f a c i l i t i e s  a r e  a v a i l a b l e  t o  o f f s e t  

base.  47 This  s i t u a t i o n  is s p e c i a l  

i n  which l e n d e r  of l a s t  r e s o r t  

p o l i c y  induced changes i n  t h e  monetary 

f o r  B r i t a i n  i n  view of t h e  i n s t i t u t i o n a l  

4 6 * ~ s s e n t i a l l y ,  AFI c o n s t i t u t e s  a sou rce  of r e s e r v e s  t o  t h e  banking 
s e c t o r  a lone ,  s i n c e  base  money acqui red  by t h e  p r i v a t e  s e c t o r  w i l l  u l t i m a t e l y  
b e  r e tu rned  t o  t h e  banking s e c t o r  as d e p o s i t s ,  t o  t h e  e x t e n t  t h a t  i t  is 
n o t  r e t a i n e d  a s  currency ba lances  by t h e  p r i v a t e  s e c t o r ,  o r  used t o  purchase 
government debt  . 

47*The argument may b e  summarised by t h e  fo l lowing  p ropos i t i ons :  
1. t h e  monetary base  cannot b e  c o n t r o l l e d  because t h e  d i scoun t  market 
has  an au tomat ic  r i g h t  t o  l ende r  of las t  r e s o r t  f a c i l i t i e s  from t h e  
Bank of England and t h e  commercial banks have d i r e c t  acces s  t o  t h e  d iscount  
market;  2. i n t e r e s t  r a t e  s t a b i l i z a t i o n  imp l i e s  l o s s  of c o n t r o l  of t h e  
monetary base  and hence t h e  money supply ;  3. i f  t h e  base  is used t o  s t a b i l i z e  
t h e  i n t e r e s t  r a t e ,  then t h e  supply  of Treasury b i l l s  must b e  used t o  c o n t r o l  
t h e  money supply. The major works d e a l i n g  wi th  t h e  debate  a r e :  Newlyn [79] ,  
pp.19-41; Coppock and Gibson [28] ,  pp.203-222; Crouch [25] ,  p.916, and [26] ,  
pp.81-94; Karaken [66], pp.97-103. These a r t i c l e s  are r e p r i n t e d  w i t h  
a u s e f u l  i n t r o d u c t i o n  by J.M.Parkin, i n  Johnson, e t  a l .  [63] ,  pp.203-277. 



- 73 - 
relationship between the Bank of England, the London discount market and 

the banking sector, and for South Aftica as well, since the recently 

developed money market has been modelled on that of its London counterpart. 

A further justification rests with the method of monetary analysis 

used in South Africa, which, by virtue of the balance sheet consolidation 

procedure employed by the Reserve Bank (see Section 2), precludes 

analysis of the effects of Reserve Bank lending on the money supply process. 

To remedy this omission, the institutional working of the South African 

money market and other financial institutions are investigated below, 

and a supply function for banking and private sector earning assets 

supplied to the Reserve Bank, is formulated. 4 8 

5.2 The Institutional Relationship Between the Banking Sector, 

the Private Sector and the Reserve Bank 

Analytically, the supply of earning assets to the Reserve Bank by the 

banking and private sectors is endogenously determined by interest rates 

and exogenous variables, the latter depicting liquidity conditions in 

the economy. In the section that follows, we outline the institutional 

relationship between the Reserve Bank and the banking and private sectors, 

and derive an aggregate supply function for both sectors. 49 In the course 

48'0ne major point of departure from the British institutional 
structure is that the South African Reserve Bank extends lender of last 
resort facilities not only to the South African discount market, but 
also to other financial institutions including commercial banks. The 
Bank of England extends these facilities to the London discount market alone. 

49*~he development of the South African money market is fully discussed 
in Palmer [80], Palmer and Dickman [81], and Dickman [ 3 4 ] .  



of t h i s  s p e c i f i c a t i o n ,  t h e  fo l lowing  t o p i c s  a r e  d iscussed:  

a b r i e f  d e s c r i p t i o n  of t h e  South Afr ican  money market 

t h e  n a t u r e  of t h e  l e n d e r  of l a s t  r e s o r t  f a c i l i t i e s  

t h e  r o l e  of t h e  d i scoun t  houses 

t h e  supply equat ion  f o r  t h e  money market 

t h e  supply equat ion  f o r  t h e  commercial banks 

t h e  equat ion  f o r  t h e  Land Bank and o t h e r  f i n a n c i a l  i n s t i t u t i o n s  

t h e  aggrega te  supply equat ion.  

5 .2 .1  A Br ie f  Desc r ip t ion  of t h e  South Afr ican  Money Market. The 

South Afr ican  money market i s  a p o s t  Second World War phenomenon, modelled 

( i n  p r i n c i p l e )  on t h e  London d i scoun t  market and d i f f e r i n g  from i t  only  

i n  degree.  General ly  speaking,  t h e  func t ions  of t h e  money market a r e :  

t o  accept  very shor t - te rm d e p o s i t s  s u b j e c t  t o  withdrawal a t  c a l l  o r  s h o r t  

n o t i c e ,  and t o  i n v e s t  t h e s e  funds i n  shor t - te rm deb t  ins t ruments  comprised 

of Treasury b i l l s ,  short- term government s e c u r i t i e s  and p r i v a t e  s e c t o r  

commercial b i l l s .  A s  such,  t h e  money market provides a supply of h igh ly  

l i q u i d  i n t e r e s t - b e a r i n g  f i n a n c i a l  a s s e t s  t o  t h e  banking s e c t o r ,  o t h e r  

f i n a n c i a l  i n t e rmed ia r i e s  and p r i v a t e  f i rms ;  thus,enabl ing them t o  economise 

on temporar i ly  i d l e  cash ba lances .  These ba lances  a r e  loaned t o  t h e  

Government and p r i v a t e  economic u n i t .  

Three s e t s  of f i n a n c i a l  i n s t i t u t i o n s  comprise t h e  money market;  t h e  

Nat iona l  Finance Corporat ion ( e s t a b l i s h e d  i n  1949 on t h e  i n i t i a t i v e  of t h e  

Government), t h e  p r i v a t e  d iscount  houses and t h e  merchant banks. The 

Nat iona l  Finance Corporat ion and t h e  d iscount  houses perform fundamentally 

- t h e  same func t ion ,  a s  descr ibed  above. The merchant banks accept  d e p o s i t s ,  

make l o a n s ,  and c r e a t e  p r i v a t e  s e c t o r  debt  ins t ruments  by a t t a c h i n g  t h e i r  



houses.  These b i l l s ,  known a s  bankers  acceptances,  c o n s t i t u t e  'good' 

commercial paper e l i g i b l e  f o r  redisoount  a t  t h e  Reserve Bank. The 

s i g n i f i c a n c e  of t h e  money market r e s t s  wi th  t h e  d iscount  houses and t h e  

n a t u r e  of t h e  Reserve Bank's l a s t  r e s o r t  f a c i l i t i e s .  

5.2.2 The Nature of t h e  Lender of Las t  Resort  F a c i l i t i e s .  The South 

Afr ican  Reserve Bank s t a n d s  ready t o  t r a n s a c t  wi th  c e r t a i n  f i n a n c i a l  

i n s t i t u t i o n s  by exchanging non i n t e r e s t  bear ing  claims a g a i n s t  t h e  

Government (base money) f o r  ea rn ing  a s s e t s  suppl ied  by t h e  i n s t i t u t i o n s  

(a loan  on pledge of a s s e t s ) .  

These t r a n s a c t i o n s  a r e  concluded a t  a p r i c e  determined by t h e  Reserve 

Bank. With Bank Rate exogenously f ixed  i n  t h i s  manner, t h e  supply of 

base  money is demand determined. While f i n a n c i a l  i n s t i t u t i o n s  f a c e  an 

i n f i n i t e l y  e l a s t i c  supply curve f o r  Reserve Bank claims,  t h e  q u a n t i t y  

demanded is  determined by t h e  l e v e l  of Bank Rate. I n  t h i s  way t h e  Reserve 

Bank i n s u r e s  t h e  c o n v e r t i b i l i t y  of f i n a n c i a l  intermediary depos i t s  and 

thereby confe r s  upon these  in t e rmed ia r i e s  a monopoly r i g h t  t o  i s s u e  l i q u i d  

claims a g a i n s t  themselves.  It w i l l  be  seen t h a t  t h e  i n t e r e s t  e l a s t i c i t y  

of t h e  above mentioned supply curve is c r i t i c a l  t o  t h e  t ransmiss ion  of Bank 

Rate  po l i cy  t o  t h e  c r e d i t  market. 

5 . 2 . 3  The Role of t h e  Discount Houses. The d iscount  houses e a r n  

t h e i r  p r o f i t s  from t h e  d i f f e r e n c e  between y i e l d s  on earn ing  a s s e t s  and 

t h e  r a t e  pa id  on c a l l  d e p o s i t s  i s sued  by them. This  p r o f i t  margin i s ,  

however, s e t  w i t h i n  t i g h t  l i m i t s  by an  i n s t i t u t i o n a l  c o n s t r a i n t ,  which 

sets a f l o o r  t o  t h e  c a l l  r a t e  pa id  by t h e  d iscount  houses ,a t  some 

percentage below t h e  market Treasury b i l l  r a t e .  I n  t h e  long-run, t h i s  

p r o f i t  margin v a r i e s  l i t t l e .  
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Since t h e  p o r t f o l i o s  of t h e  d iscount  houses a r e  confined t o  sho r t -  

term f i n a n c i a l  a s s e t s  (91-day ~ r e a s u r y  b i l l s ,  3-month bankers  acceptances 

and short- term government s e c u r i t i e s  of 3 yea r s  o r  l e s s ) ,  t h e r e  e x i s t s  

l i t t l e  need f o r  more than  n e g l i g i b l e  cash ba lances ,  e s p e c i a l l y  s i n c e  

l ende r  of l a s t  r e s o r t  f a c i l i t i e s  a r e  a v a i l a b l e .  There e x i s t s  no cushion 

of excess  cash  r e s e r v e s  s u f f i c i e n t  t o  absorb t h e  e f f e c t s  of any p e r s i s t e n t  

d r a i n  of c a l l  d e p o s i t s  from t h e  d iscount  houses. 50 A p e r s i s t e n t  d r a i n  

a f f e c t s  t h e  ba lance  between marginal  revenue and'margis a 1  c o s t ,  w i th  a 

r e s u l t i n g  adjustment  of d i scoun t  house ba lance  shee t s .  51 It should be  

s t r e s s e d  t h a t  c a l l  l oans  a r e  he ld  by commercial banks a s  h igh ly  l i q u i d  re-  

s e r v e  a s s e t s  and c o n s t i t u t e  t h e  f i r s t  l i n e  of defence when a d e c l i n e  i n  

cash  r e s e r v e s  occurs .  I f  t h e  d i scoun t  houses a r e  forced  t o  borrow 

from t h e  Reserve Bank a t  a pena l  

50. A non p e r s i s t e n t  d r a i n  would be one i n  which, wh i l e  some s e c t o r s  
of t h e  f i n a n c i a l  system were withdrawing t h e i r  c a l l  d e p o s i t s ,  o t h e r s  
were making c a l l  d e p o s i t s  so t h a t  t h e  aggrega te  c a l l  fund was n o t  deple ted .  

5 1 * ~ o r  example, t h e  d i f f e r e n c e  between t h e  index of i n t e r e s t  r a t e s  - ~ 

on d iscount  house ea rn ing  assets (marginal revenue) and t h e  c a l l  r a t e  
pa id  on c a l l  d e p o s i t s  (marginal c o s t )  w i l l  become negat ive .  Consider t h e  
fol lowing.  An exogenous d e c l i n e  i n  c a l l  d e p o s i t s  he ld  by commercial 
banks w i l l  f o r c e  t h e  d i scoun t  houses t o  a d j u s t  by (a )  s e l l i n g  f i n a n c i a l  
assets, reducing b i l l s  discounted and accumulating funds from a s s e t  
m a t u r i t i e s ;  r e s u l t i n g  i n  an i n c r e a s e  i n  short-term i n t e r e s t  r a t e s ;  
(b) a t tempt ing  t o  a t t r a c t  new c a l l  d e p o s i t s  by r a i s i n g  t h e  c a l l  r a t e  
( i n  any case  t h e  c a l l  r a t e  would r i s e  i f  t h e  Treasury b i l l  r a t e  were 
inc reased ) ;  ( c )  seeking l ende r  of l a s t  r e s o r t  a s s i s t a n c e  from t h e  Reserve 
Bank a s  an a l t e r n a t i v e  source  of funds,  a t  a r a t e  determined by t h e  Reserve 
Bank. 
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rate, l o s s e s  a r e  immediately i n f l i c t e d  and w i l l  cont inue a s  long  a s  

indebtedness  t o  t h e  Reserve Bank remains. Consequently, t h e  d i scoun t  

houses w i l l  s eek  t o  r e s t o r e  equi l ibr ium by reducing t h e i r  indebtedness  

t o  t h e  Reserve Bank w i t h  a r e s u l t i n g  inc rease  i n  short- term r a t e s .  It 

i s  c l e a r  t h a t  i n  t h e  short-run,  a r e se rve  d r a i n  from t h e  banking s e c t o r  

may b e  rep len ished  by last  r e s o r t  l ending  t o  t h e  d iscount  market. However, 

f i n e  p r o f i t  margins combined wi th  a pena l  Bank Rate po l i cy  ensures  t h a t  

t i g h t  money cond i t i ons  i n  t h e  banking s e c t o r  w i l l  be  r e f l e c t e d  quick ly  by 

a rise i n  short- term i n t e r e s t  r a t e s  i n  t h e  c r e d i t  market. The t ransmiss ion  

mechanism is  embodied i n  t h e  p r o f i t  maximising behaviour of t h e  d i scoun t  

houses. Short- term r a t e s  r i s e  when t h e  d iscount  houses a t tempt  t o  

expunge t h e i r  indebtedness  t o  t h e  Reserve Bank. 

It fo l lows  from t h e s e  arguments, t h a t  i f  l a s t  r e s o r t  f a c i l i t i e s  

are n o t  provided a t  a pena l ty  r a t e ,  then,  they i n  e f f e c t ,  remove t h e  

con t r ac t iona ry  f o r c e s  t h a t  n e c e s s i t a t e d  last r e s o r t  borrowing i n  t h e  f i r s t  

p lace .  I n  o t h e r  words, i f  Bank Rate is  penal ,  t h e  d iscount  houses 

confront  a r i s i n g  marginal  c o s t  schedule f o r  t h e  a c q u i s i t i o n  of funds,  

- which is r e f l e c t e d  i n  a cont inuing  shor tage  of banking s e c t o r  r e s e r v e s  

and r i s i n g  shor t - te rm i n t e r e s t  rates. The demand f o r  Reserve Bank 

accommodation is p o s i t i v e  i n  t h e  short-run b u t  approaches ze ro  i n  t h e  

long-run . 
5.2.4 The Supply Equation of t h e  Money Market. On t h e  b a s i s  of 

t h e  preceding d i scuss ion ,  t h e  supply of earn ing  a s s e t s  t o  t h e  Reserve Bank 

nh by t h e  money market (A ) i s  s p e c i f i e d  i n  terms of app ropr i a t e  i n t e r e s t  

r a t e s  and c r e d i t  market condi t ions :  



nh nh 
= A ( i ,  ibr, 7r2 ) 

where: 

i 

5 r 
71 
nh 
2 

The i n t e r e s t  

by inc lud ing  

vec to r  of i n t e r e s t  r a t e s  i n  t h e  bank c r e d i t  market 

Bank Rate 

a  s h i f t  va r i ab l e .  

r a t e  v e c t o r  r e f l e c t s  p r o f i t  condi t ions  i n  t h e  money market 

t h e  r a t e  on c a l l  d e p o s i t s  and an index of i n t e r e s t  rates i n  

t h e  banking s e c t o r  c r e d i t  market. A r i s e  i n  t h e  c a l l  r a t e  r e p r e s e n t s  an  

i n c r e a s e  i n  t h e  c o s t  of depos i t  a c q u i s i t i o n  r e l a t i v e  t o  t h e  c o s t  of 

borrowing from t h e  Reserve Bank, and raises t h e  r e l a t i v e  demand f o r  l a s t  

r e s o r t  f a c i l i t i e s .  

nnh is a v a r i a b l e  t h a t  r e f l e c t s  non p r i c e  f a c t o r s  which i n • ’  h e n c e  t h e  
2 

demand f o r  Reserve Bank loans ,  such a s  l i q u i d i t y  condi t ions .  

The National  Finance Corporation, a s  a Government i n i t i a t e d  money 

market i n s t i t u t i o n ,  acqu i r e s  c a l l  depos i t s  by " spec i a l  arrangements", 

i.e. funds a r e  depos i ted  a t  r a t e s  below t h e  market c a l l  r a t e ,  a  f a c t o r  t h a t  

tends t o  lower t h e i r  need f o r  l a s t  r e s o r t  f a c i l i t i e s .  Furthermore, f o r  

any given change i n  c r e d i t  market condi t ions ,  money market indebtedness  t o  

t h e  Reserve Bank w i l l  b e  lower, t h e  lower i s  t h e  banking s e c t o r ' s  e l a s t i c i t y  

of demand f o r  c a l l  depos i t s ,  t h e  h igher  is  t h e  e l a s t i c i t y  of demand by 

t h e  p r i v a t e  s e c t o r  f o r  c a l l  depos i t s ,  and t h e  h igher  is t h e  e l a s t i c i t y  of 

demand of t h e  p r i v a t e  s e c t o r  f o r  money market loans .  Changes i n  t h e  

11 s p e c i a l  arrangement" and i n  t he  demand e l a s t i c i t i e s  a r e  captured by 

nh 
v a r i a t i o n s  i n  

712 
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5 . 2 . 5  The Supply Equation of t he  Commercial Banks. Unlike t h e  

Bank of England, t h e  South Afr ican  Reserve Bank provides red iscount ing  

f a c i l i t i e s  t o  t h e  commercial banks, d e s p i t e  t he  ex i s t ence  of a money 

market. This  phenomenon is a c a r r y  over from t h e  prewar e r a ,  when no 

money market e x i s t e d .  The supply of earn ing  a s s e t s  t o t h e  Reserve Bank 

by t h e  commercial banks depends upon c o s t  and revenue c r i t e r i a ,  and l i k e  

t h e  d i scoun t  houses,  is p o s i t i v e  i n  the  shor t - run  and t e n d s t o  zero i n  

t h e  long-run, i f  Bank Rate i s  penal .  Changes i n  t h e  monetary base w i l l  

a f f e c t  banking s e c t o r  r e se rves ,  and hence t h e  need f o r  l a s t  r e s o r t  

f a c i l i t i e s .  This  is  e s p e c i a l l y  t r u e  i n  t h e  absence of a developed money 

market,  a s  was t h e  case  up u n t i l  t h e  l a t e  f i f t i e s .  Even wi th  t h e  ex i s t ence  

of a w e l l  developed c a l l  l oan  market,  t h e  commercial banks may s t i l l  

seek  t o  a d j u s t  r e s e r v e  d e f i c i e n c i e s  v i a  t h e  Reserve Bank, i f  Bank Rate is  

set a t  o r  below market r a t e s .  I n  t h i s  i n s t ance ,  l ender  of l a s t  r e s o r t  

accommodation would by pas s  t he  money market. 

The supply equat ion  f o r  t h e  commercial banks is: 

Commercial banks w i l l  compare bank r a t e  wi th  t h e  c o s t  of a l t e r n a t i v e  

methods of ba lance  s h e e t  adjustment.  Thus, t h e  vec to r  i conta ins  an 

index of i n t e r e s t  r a t e s  on ea rn ing  a s s e t s  ( c a l l  r a t e ,  i n t e r e s t  r a t e s  on 

government debt  and banking s e c t o r  loan r a t e s ) .  I n  add i t i on ,  commercial 

banks a r e  a b l e  t o  genera te  a d d i t i o n a l  excess  reserves  by inducing the  

p r i v a t e  s e c t o r  t o  s h i f t  from demand t o  time depos i t s  (due t o  t he  d i f f e r e n t i a l  

cash r e s e r v e  requirement on demand and time depos i t s ,  i n  opera t ion  u n t i l  

1965). Vector i must t h e r e f o r e  conta in  t h e  i n t e r e s t  r a t e  on t i m e  



d e p o s i t s  and the  i m p l i c i t  depos i t  r a t e  on demand depos i t s .  Adjustment 

by t h e  l a t t e r  means w i l l  depend on t h e  p r i c e  e l a s t i c i t y  of demand of t h e  

p r i v a t e  s e c t o r  f o r  demand and time depos i t s .  

The nb s h i f t  v a r i a b l e  r e f l e c t s  changes i n  t h e  optimum l e v e l  of 2 

excess  r e se rves ,  t h e  r e l a t i v e  demand f o r  c a l l  d e p o s i t s  a s  l i q u i d  r e s e r v e  

a s s e t s ,  s p e c i a l  arrangements between t h e  commercial banks and t h e  

Reserve Bank, t he  quan t i t y  of e l i g i b l e  paper wi th  t h e  commercial banks, and 

t h e  response of t he  currency r a t i o  t o  c r e d i t  market changes. 

5.2.6. The Supply Equation of t h e  Land Bank and o t h e r  F i n a n c i a l  

I n s t i t u t i o n s .  The Land Bank i s  a f i n a n c i a l  i n s t i t u t i o n  s p e c i a l i s i n g  

i n  t h e  provis ion  of c r e d i t  app ropr i a t e  t o  t h e  p a r t i c u l a r  requirements  and 

s p e c i a l  r i s k s  of a g r i c u l t u r e .  The Land Bank r ece ives  " spec i a l  p r i v i l e g e s "  

from t h e  Reserve Bank, t he  l a t t e r  purchasing Land Bank b i l l s  and thereby ,  

provid ing  t h e  former wi th  f inance.  On p r o f i t  maximising c r i t e r i a ,  

t h e  Land Bank may be  expected t o  seek  funds having t h e  lowest  marginal 

c o s t  of a c q u i s i t i o n .  The s a l e  of b i l l s  t o  t h e  ReserveBank depends upon, 

i n t e r  a l i a ,  competi t ive r a t e s  i n  a l t e r n a t i v e  c r e d i t  markets.  Iri t h i s  

i n s t a n c e ,  t h e  s a i e  of Land Bank b i l l s  t o  t h e  Reserve Bank ( A ~ )  is  a form 

of r e s e r v e  i n j e c t i o n  i n t o  t h e  banking s e c t o r ,  d i f f e r i n g  i n  degree b u t  n o t  

52*The l and  Bank is  however an autonomous body, independent of 
t h e  Treasury and n o t  a department of t h e  S t a t e .  However, a l l  its board 
members a r e  appointed by t h e  S t a t e  P re s iden t  [ s i c ] .  Other sources  of 
funds a r e :  amounts voted annual ly  by Parl iament ,  commercialbank o v e r d r a f t s ,  
and t h e  acceptance of depos i t s .  I n  1959, t h e  Land Bank was au tho r i sed  t o  
r a i s e  funds by the  i s s u e  of long-term debentures  i n  t h e  c a p i t a l  market 
( f i f t e e n  t o  twenty yea r s )  (Marlin [73] ,  p. 302, 307, 308). 

f 
P 



kind from lender  of l a s t  r e s o r t  f a c f l i t i e s  extended t o  t h e  money market 

and t h e  commercialbanks.  The Land Bank equat ion  is  w r i t t e n  as :  

L L 
A= = A ( i ,  ibr, r 2 )  (2-34) 

The v e c t o r  i con ta ins  i n t e r e s t  r a t e s  i n  c r e d i t  markets and r e f l e c t s  

t h e  p r o f i t  p o s i t i o n  of t h e  Land Bank. 
L 53 The s h i f t  v a r i a b l e  ( r 2 )  

accounts  f o r  changes i n  circumstances t h a t  a f f e c t  t h e  q u a n t i t y  of support  

rece ived  from t h e  Reserve Bank. F i n a l l y ,  i t  shou ldbeno ted  t h a t  Land 

Bank indebtedness  t o  t h e  Reserve Bank w i l l  b e  p a r t  of t h e  long-run 

equ i l i b r ium p o s i t i o n  of t h e  Land Bank i f  Reserve Bank loans  a r e  extended 

a t  a r a t e  below a l t e r n a t i v e  sources  of f inance .  

S imi l a r  p r i n c i p l e s  determine t h e  supply of ea rn ing  a s s e t s  t o  t h e  

Reserve Bank by o t h e r  f i n a n c i a l  i n t e rmed ia r i e s ,  t o  whom t h e  Reserve Bank 

extends l ende r  of l a s t  r e s o r t  f a c i l i t i e s .  Lending t o  t hese  i n s t i t u t i o n s  

c o n s t i t u t e s  an  i n d i r e c t  i n j e c t i o n  of r e s e r v e s  i n t o  t h e  banking s e c t o r  t o  

t h e  e x t e n t  t h a t  t h e s e  i n s t i t u t i o n s  a c q u i r e  a d d i t i o n a l  p r i v a t e  s e c t o r  

deb t .  I f  government debt  i s  acqui red ,  t h e  loans  accrue t o  t h e  Government. 

5.2.7 The Aggregate Supply Function. a )  The P r i v a t e  Sec to r ' s  

Supply Function. As mentioned previous ly ,  t h e  p r i v a t e  s e c t o r  (as  def ined)  

5 3 * ~ h e s e  r a t e s  would be: t h e  i n t e r e s t  r a t e  on commercial bank 
o v e r d r a f t s ,  t h e  r a t e  on Land Bank b i l l s  and debentures ,  c a l l  and o t h e r  
d e p o s i t  r a t e s .  Since Land Bank b i l l s  compete wi th  o the r  s h o r t  term debt  
ins t ruments ,  t h e  i n t e r e s t  r a t e s  on p r i v a t e  s e c t o r  short-termdebt,  on 
Treasury b i l l s  and on short- term government s e c u r i t i e s , a r e  r e l e v a n t ,  a s  
w e l l  as i n t e r e s t  r a t e s  on d e p o s i t s  i s sued  by t h e  Land Bank and r a t e s  on 
d e p o s i t s  i n  o t h e r  f i n a n c i a l  i n s t i t u t i o n s .  



inc ludes  t h e  f i n a n c i a l  i n s t i t u t i o n ;  comprising t h e  money market (d iscount  

houses,  Nat iona l  Finance Corporat ion,  merchant banks) ,  t h e  Land Bank and 

o t h e r  miscel laneous f i n a n c i a l  i n s t i t u t i o n s  who r e c e i v e  Reserve Bank a i d .  

P An aggregate  supply func t ion  of ea rn ing  a s s e t s  by t h e  p r i v a t e  s e c t o r  (AFI ) 

i s  obtained by aggrega t ing  t h e  i n d i v i d u a l  supply func t ions .  

IT' t y p i c a l l y  r e p r e s e n t s  some exogenous changes i n  t h e  ba lance  shee t  2 

equi l ibr ium of t h e  banking s e c t o r ,  such a s  a  d e c l i n e  i n  demand d e p o s i t s  

and banking s e c t o r  r e s e r v e s  through t h e  ba lance  of payments. The banking 

s e c t o r  w i l l  seek t o  r e f u r b i s h  i ts r e s e r v e s  by reducing c a l l  l oans  t o  t h e  

d i s c o u . ~ t  market.  Ceteris pa r ibus ,  t h e  d iscount  houses w i l l  supply earn ing  

a s s e t s  t o  t h e  Reserve Bank i n  exchange f o r  base  money, which then  flows i n t o  

t h e  banking s e c t o r .  Thus, AFI' i s  r e l a t e d  t o  t h e  l e v e l  of demand depos i t s .  

Assuming t h a t  t h e  supply of ea rn ing  a s s e t s  t o  t h e  Reserve Bank i s  

homogeneous of degree one i n  demand d e p o s i t s ,  w e  r e w r i t e  Equation 2-35 a s ,  5 4 

where : 

P 
P 

P = I ( i ,  , 12, 
D 



Equation 2-37 expresses the supply of earning assets to the Reserve Bank 

as the product of a parameter P' and demand deposits (D) where P' is 
8 8 

determined by the arguments in Equation 2-36. Equations 2-36 to 2-38 

complete the system of Equations (2-21 to 2-31) describing the portfolio 

allocation behaviour of the private sector in Section 4.4. 

b) The Banking Sector's Supply Function. Using similar arguments, 

the variable nb in Equation 2-39 below, reflects the effect of an 
2 

exogenous change in demand deposits on the equilibrium balance sheet 

position of the banking sector. The banking sector may by-pass the 

discount market and seek direct aid from the Reserve Bank in response to 

an exogenous fall in demand deposits. 

In conformity with our previous ratio equations, we define a 

portfolio allocation parameter 
b 
P8 

which describes the banking sector's 

supply of earning assets to the Reserve Bank, and depends on the arguments 

in Equation 2-39. 

b b b AFI = AFI (I, ibr, n2)D (2-39) 

where : 

b b b P = AFI (I, ibr, n2) 8 

c) The Agqregate Supply Function for the Banking and Private Sectors. 

The aggregate supply function is derived from a definition for the aggregate 

supply of earning assets to the Reserve Bank and Equations 2-36 to 2-41. 



The aggrega te  supply of ea rn ing  a s s e t s  t o  t h e  Reserve Bank (AFI) 

i s  def ined  a s  t h e  sum of ea rn ing  a s g e t s  suppl ied  by t h e  banking s e c t o r  

b  
( M I  ) and t h e  p r i v a t e  s e c t o r  (AFI'). 

AFI = A F I ~  + AFIP 

From Equat ions 2-37 and 2-40: 

b  AFI = ( P i  + P8)D 

where : 

P i s  t h e  f i r s t  o r d e r  p a r t i a l  d e r i v a t i v e  of func t ion  P w i t h  r e s p e c t  
8 j  8 

t o  t h e  jth argument and t h e  v a r i a b l e s  i, ibr a r e  de f ined  a s  be fo re .  n2 i s  

a v e c t o r  of v a r i a b l e s  which determine nb and nP and P i s  dependent on 2 2 ' 8 

t h e  arguments of f u n c t i o n s  2-38 and 2-41. The r a t i o  parameter P responds 
8 

p o s i t i v e l y  t o  changes i n  i n t e r e s t  r a t e s  and nega t ive ly  t o  Bank Rate.  

To summarise: P r e f l e c t s  t h e  p r o f i t  maximising behaviour  of t h e  
8 

i n s t i t u t i o n s  i n  t h e  money market and o t h e r  i n s t i t u t i o n s  t h a t  o b t a i n  funds 

from t h e  Reserve Bank. An 

brought about by a  d e c l i n e  

on l i q u i d i t y  cond i t i ons  i n  

t o  borrow from t h e  Reserve 

exogenous f a l l  i n  l i q u i d i t y  i n  t h e  banking s e c t o r  

i n  t h e  monetary base ,  has  immediate repercuss ions  

t h e  money market.  The d iscount  houses a r e  d r i v e n  

Bank i n  t h e  course  of t h e i r  p o r t f o l i o  readjustments. 

During t h i s  process ,  market r a t e s  may be  expected t o  r i s e  i f  Bank Rate i s  

penal .  Changes i n  market r a t e s ,  c e t e r i s  pa r ibus ,  induce a  d i sequ i l i b r ium 

i n  t h e  banking and p r i v a t e  s e c t o r s  w i th  consequent ba lance  s h e e t  r e a d j u s t -  

ments. 



Refer r ing  back t o  Equation 2-2, r e d a l l  t h a t  w e  deductedthe aggrega te  supply 

of ea rn ing  a s s e t s  t o  t h e  Reserve Bank (AFI) from t h e  monetary base  (B) 

i n  o r d e r  t o  o b t a i n  t h e  a d j u s t e d  monetary base  ( B ~ )  a s  an exogenous po l i cy  

v a r i a b l e .  It w i l l  b e  seen  i n  Sec t ion  7 below, t h a t  the i n f l u e n c e  of 

AFI on t h e  money supply and t h e  c r e d i t  market rate is r e f l e c t e d  i n  t h e  

money m u l t i p l i e r  (m) and t h e  c r e d i t  market m u l t i p l i e r  ( a ) .  Bank Rate and 

d i scoun t ing  p o l i c y  of t h e  Reserve Bank w i l l  i n f luence  t h e s e  m u l t i p l i e r s  

v i a  t h e  parameter P , which embodies t h e  i n s t i t u t i o n a l  arrangements 8 

c h a r a c t e r i s e d  by t h e  r e l a t i o n s h i p  between t h e  Reserve Bank, and t h e  banking 

and p r i v a t e  s e c t o r s .  5 5 

55  runner-crouch, op. c i t  . , s p e c i f y  a s i m i l a r  aggrega te  demand 
func t ion  f o r  t h e  London money market. However they  d o n o t e l a b o r a t e  on 
i ts  working. It is  t o  be  expected t h a t  t h e  f o r c e s  determining our  
behaviour  parameter P w i l l  d i f f e r  s i g n i f i c a n t l y  from those  a f f e c t i n g  a 8 
s i m i l a r  parameter f o r  t h e  London money market. 



6. THE RELATIONSHIP BEmEN THE MONETARY BASE AND THE 

GOVERNMENT'S BUDGET DEFICIT 

6 .1  An A n a l y t i c a l  Framework Re la t ing  Monetary Po l i cy ,  F i s c a l  Po l i cy  and 

I n t e r e s t  Rate S t a b i l i z a t i o n  Po l i cy  

I n  t h i s  s e c t i o n ,  we d e r i v e  express ions  showing t h e  i n t e r r e l a t i o n s h i p  

between t h e  Government's budget d e f i c i t  and t h e  monetary base.  These 

express ions  provide an a n a l y t i c a l  framework bea r ing  on two r e l a t e d  i s s u e s .  

The f i r s t  is t h e  i m p l i c a t i o n  f o r  monetary p o l i c y  of  s t a b i l i z i n g  t h e  

i n t e r e s t  r a t e  on government debt .  The second r e l a t e d  i s s u e  is t h e  

independence of monetary p o l i c y  from f i s c a l  po l i cy .  Our a t t e n t i o n  i s  next  

d i r e c t e d  towards t h e  s p e c i a l  r o l e  played by t h e  Pub l i c  Debt Commissioners 

i n  f i nanc ing  t h e  Government's budget ,  and hence i n  t h e  de te rmina t ion  of 

t h e  money supply and c r e d i t  market r a t e .  

I n  p r i n c i p l e ,  a f i s c a l  d e f i c i t  may b e  f inanced  i n  s e v e r a l  d i f f e r e n t  

ways; by an i s s u e  of government deb t ,  by an i n c r e a s e  i n  thecoinage through 

t h e  Mint and by an i n c r e a s e  i n  t h e  Government's n e t  indebtedness  t o  t h e  

Reserve Bank. A balance  s h e e t  s t o c k  i d e n t i t y  f o r  t h e  Treasury is w r i t t e n  

as: 

t 
o' t ( G  - T) = S + (GLOAN - REX) + C + FO + FFGN 

where : 

G = Government expendi tures  

T = t a x  revenue 

t 
~ ( G T )  = t h e  sum of p a s t  d e f i c i t s  from per iod  i 

S = t h e  Reserve Bank's p o r t f o l i o  of government deb t  

B 
I GLOAN = Reserve Bank l end ing  t o  t h e  Treasury 



REX = t h e  Exchequer (and pa; Master General) account a t  t h e  

Reserve Bank 

C = t o t a l  minted co in  

F0 = t h e  ou t s t and ing  s t o c k  of government debt  he ld  by t h e  

banking and p r i v a t e  s e c t o r s  

FFGN = government debt  i s sued  abroad. 

The Treasury ba lance  s h e e t  and d e r i v a t i o n  of Equation 2-45 a r e  

presented  i n  Appendix A.4. Rewri t ing Equation 2-45 i n  flow terms 

d e f i n e s  t h e  Government budget f o r  t h e  per iod  t ,  i n  terms of changes i n  

t h e  s t o c k  of ou ts tanding  government d e b t s ,  n e t  indebtedness  t o  t h e  Reserve 

Bank and s o  on ( see  Appendix A.4). 

(G - T)t - A F0 = A [S + (GLOAN - REX) + C + FFGN] (2-46) 

We demonstrate  t h a t  t h e  e x t e n t  t o  which monetary p o l i c y  becomes 

subse rv i en t  t o  f i s c a l  p o l i c y ,  depends, i n t e r  a l i a ,  upon t h e  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  p o l i c y  pursued by t h e  monetary a u t h o r i t i e s .  

Assume t h a t  t h e  Government s e t s  t h e  s i z e  of t h e  d e f i c i t  and t h e  

c e i l i n g  r a t e  on government deb t .  The latter f i x e s  t h e  demand f o r  

government debt  by t h e  p r i v a t e  and banking s e c t o r s  and hence t h e  va lue  of 

A FO. I f  t h e  new i s s u e  of government deb t  does n o t  cover t h e  d e f i c i t ,  

(G - T) > A FO, and t h e  d i f f e r e n c e  must b e  met by an i n c r e a s e  i n  one 

o r  a l l  of t h e  terms on t h e  r i g h t  hand s i d e  of Equation 2-46. These terms, 

be ing  source  components of t h e  monetary base ,  may imply an  i n c r e a s e  i n  

t h e  monetary base.  I n  o rde r  t o  main ta in  a  d e s i r e d  c e i l i n g  r a t e  on 

government deb t ,  given t h e  Government's budget d e f i c i t ,  t h e  monetary base 



I 

must b e  expanded t o  meet r e s i d u a l  d e f i c i t  f i nance  requirements  i n  t h e  

c a s e  where t h e  t o t a l  d e f i c i t  cannot b e  f inanced by t h e  banking and p r i v a t e  

s e c t o r s  a lone .  

It appears  t h a t  t h e  i n t e r e s t  r a t e  c e i l i n g  toge the r  w i th  t h e  d e f i c i t  

nega te s  t h e  independent de te rmina t ion  of t h e  monetary base  and hence, t h e  

independence of monetary po l i cy .  We noted i n  Sec t ion  2.2.1, t h a t  t h e  

Reserve Bank's p o r t f o l i o  of government deb t  i s ,  i n  p r i n c i p l e ,  independent ly 

determined s o  t h a t  open market ope ra t ions  can be  used t o  set t h e  l e v e l  of 

t h e  ad jus t ed  monetary base.  I f  t h e  component S i n  Equation 2-46 v a r i e s  

i n v e r s e l y  wi th  t h e  d e f i c i t ,  t h i s  imp l i e s  t h a t  t h e  remaining components on 

t h e  r i g h t  hand s i d e  of t h e  equat ion  must o f f s e t  t h e  d e c l i n e  i n  S, which 

means t h a t  open market ope ra t ions  a r e  n o t  be ing  used t o  independent ly 

determine t h e  ad jus t ed  monetary base ,  b u t  r a t h e r  t h e  a d j u s t e d  base  i s  be ing  

v a r i e d  t o  maintain a c e i l i n g  r a t e  on government debt .  Open market 

purchases (an i n c r e a s e  i n  S ) ,  combined w i t h  a Government d e f i c i t ,  imp l i e s  

t h a t  open market ope ra t ions  a r e  be ing  used t o  s t a b i l i z e  t h e  c e i l i n g  r a t e  

by an  appropr i a t e  adjustment  of t h e  ad jus t ed  monetary base.  Conversely, 

a d e c l i n e  i n  S must b e  mir rored  by an i n c r e a s e  i n  t h e  outs tanding  s t o c k  of 

n a t i o n a l  deb t  (F') h e l d  by t h e  banking and p r i v a t e  s e c t o r ' s ,  which means 

t h a t  open market ope ra t ions  a r e  be ing  used t o  independent ly determine t h e  

base  and t h e  budget d e f i c i t  is  s h i f t e d  from t h e  Reserve Bank t o  t h e  banking 

and p r i v a t e  s e c t o r s .  

The independence of t h e  monetary base  from f i s c a l  p o l i c y  r e s t s  on 

two empi r i ca l  i s s u e s ;  f i r s t l y ,  t h e  e x t e n t  t o  which components on t h e  

r i g h t  hand s i d e  of Equation 2-46 dominate movements i n  t h e  base ,  and t h e  

Reserve Bank coopera tes  i n  main ta in ing  t h e  i n t e r e s t  rate c e i l i n g  on 



government debt ;  secondly,  t h e  e x t e h t  t o  which t h e  Treasury is  a b l e  t o  

s h i f t  t h e  burden of d e f i c i t  f i nance  from t h e  Reserve Bank t o  t h e  banking 

and p r i v a t e  s e c t o r s .  These i s s u e s  w i l l  b e  d e a l t w i t h  i n  t h e  d i scuss ion  

i n  Chapter 3 (Sec t ion  5) concerning t h e  imp l i ca t ions  of monetary p o l i c y ,  

which is subse rv i en t  t o  Nat iona l  Debt management. We t u r n  now t o  a  

d i scuss ion  of t h e  Pub l i c  Debt Commissioners. 

6.2 The Role of t h e  Pub l i c  Debt Commissioners 

The Pub l i c  Debt Commissioners a r e  introduced i n  o rde r  t o  a s s e s s  t h e i r  

r o l e  i n  t h e  de te rmina t ion  of t h e  money supply. Since they e x e r c i s e  

t h e i r  economic s i g n i f i c a n c e  i n  t h e  market f o r  government deb t ,  t h e  

Commissioners i n f luence  t h e  money supply through t h e  i n t e r e s t  rate mechanism, 

and v a r i a t i o n s  i n  t h e  money m u l t i p l i e r .  A b r i e f  d e s c r i p t i o n  of t h e  

a c t i v i t i e s  of t h e  Pub l i c  Debt Commissioners i s  i n  o rde r .  56 

The markets f o r  government debt  i n  South Af r i ca  have been h i s t o r i c a l l y  

t h i n  and i n a c t i v e .  P r i o r  t o  t h e  matura t ion  of t h e  money market ( l a t e  

f i f t i e s ) ,  Treasury b i l l s  were i s sued  t o  p a r t i c u l a r  ho lde r s  on p r e  arranged 
I 

terms, which had l i t t l e  t o  do wi th  market demand and supply cond i t i ons ,  whi le  

s h o r t  and long-term s e c u r i t i e s  were i ssued  almost exc lus ive ly  t o  t h e  Pub l i c  

Debt Commissioners. The Commissioners c o n s t i t u t e  a cu r ious  hybrid.  

On t h e  one hand, they a c t  a s  a  p r o f i t  maximising f i n a n c i a l  in te rmediary ,  

and on t h e  o t h e r ,  they perform t h e  func t ion  of a government broker .  Funds 

a r e  rece ived  i n  t h e  form of d e p o s i t s  from p u b l i c  agencies  and Government 

56*The major source  of information on t h e  Pub l i c  Debt Commissioners 
is  C . J .  de  Swart and G.Steenkamp [32]. 



departments ,  and a r e  i nves t ed  e x c l u s i v e l y  i n  Treasury b i l l s ,  and s h o r t  

and long-term government s e c u r i t i e s .  57 The purpose of such investments  

i s  t o  maximise r e t u r n s  f o r  d e p o s i t o r s ,  and i n  t h i s  capac i ty ,  t h e  Commissioners 

act as investment nominees i n  government debt .  However, t h e  o t h e r  

func t ion  of t h e  Commissioners is t o  meet t h e  needs of t h e  secondary market 

f o r  government deb t ,  and i n  t h i s  r e s p e c t ,  they a c t  a s  government brokers .  

Since d e p o s i t s  a r e  n o t  s u b j e c t  t o  f r equen t  withdrawal ,  l i q u i d i t y  cons ide ra t ions  

are minimal. 58 A s  such,  c o n s t a n t l y  maturing long-term debt  i s  fed  i n t o  

t h e  p r i v a t e  (sec0ndary)market as i t  reaches  t h e  s h o r t e r  end of t h e  debt  

spectrum. The p r i v a t e  market is  composed of i n s t i t u t i o n a l  and o t h e r  

i n v e s t o r s  who r e q u i r e  new s u p p l i e s  of sho r t - t e rm debt  a s  t h e i r  ou t s t and ing  

s tocks  reach redemption d a t e .  By t h i s  means, t h e  Commissioners main ta in  

t h e  longer  end of t h e i r  p o r t f o l i o  s t r u c t u r e  i n t a c t  i n  t h e  i n t e r e s t  of y i e l d  

maximisation, and a r e  n e t  s e l l e r s  of sho r t - t e rm debt  t o  t h e  secondary 

market. The Commissioners o b t a i n  a d d i t i o n a l  s u p p l i e s  of n a t i o n a l  deb t  

d i r e c t l y  from t h e  Government: through new s u b s c r i p t i o n s  and "tap" Treasury 

b i l l s .  59 Since a cont inuous stream of new d e p o s i t s  accrue  t o  t h e  

Commissioners, t h e  l a t t e r  d e p o s i t s  provide  t h e  Government w i t h  a major source  

57*The p u b l i c  agencies  a r e  t y p i c a l l y  t h e  Pos t  Of f i ce  Savings Bank, t h e  
South Afr ican  Railways, t h e  P r o v i n c i a l  Adminis t ra t ions  and Pub l i c  
Corporat ions.  Government department accounts  such a s  t h e  s o c i a l  s e c u r i t i e s  
fund, t h e  s i n k i n g  fund and pension and provident  fund a r e  he ld  wi th  t h e  
Pub l i c  Debt Commissioners. 

58*Since t h e  advent of t h e  weekly Treasury b i l l  t ende r  i n  1958, t h e  
Pub l i c  Debt Commissioners have been an  a c t i v e  p a r t i c i p a n t  i n  o r d e r  t o  o b t a i n  
Treasury b i l l s  t o  suppor t  t h e  s h o r t e r  end of t h e i r  d e p o s i t  l i a b i l i t y  s t r u c t u r e .  

5 9 * ~ a p  Treasury b i l l s  a r e  b i l l s  i s sued  a t  market p r i c e  s o  as n o t  t o  
d i s t u r b  t h e  market r a t e  of i n t e r e s t .  I n  B r i t a i n ,  d e a l i n g  i n  t a p  Treasury 
b i l l s  w i th  t h e  Bank of England is known as d e a l i n g  throughthe  open back door.  
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of f i s c a l  f i nance  i n  excess  of revenues. Indeed, t h i s  i s  necessary  i n  

view of t h e  t h i n  secondary market. I It may be  concluded t h a t  t h e  Pub l i c  

Debt Commissioners a r e  predominantly monopoly ho lde r s  of government deb t ,  

working wi th in  a Government def ined  l e g a l  framework, b u t  a l s o ,  s eek  t o  

maximise p r o f i t s  w i th  some independence of dec i s ion  making. 

Flows of funds between t h e  p r i v a t e  s e c t o r  and t h e  Pub l i c  Debt 

Commissioners w i l l  a f f e c t  t h e  ad jus t ed  base. Assuming t h a t  d e p o s i t o r s  

wi th  t h e  Commissioners hold t r a n s a c t i o n s  ba lances  w i t h  t h e  banking 

s e c t o r ,  a t r a n s f e r  of funds from t h e  banking s e c t o r  t o  t h e  Pub l i c  Debt 

Commissioners w i l l  be  i n i t i a l l y  r e f l e c t e d  by an  i n c r e a s e  i n  t h e  d e p o s i t s  

of t h e  Commissioners w i th  t h e  banking s e c t o r  (assuming t h a t  t h e  Commissioners 

hold t r a n s a c t i o n s  ba lances  w i th  t h e  banking s e c t o r ) .  However, t h e  

Commissioners immediately i n v e s t  t h e  a d d i t i o n a l  funds i n  government deb t .  

To t h e  e x t e n t  t h a t  t h e s e  purchases c o n s t i t u t e  new i s s u e s  t h e r e  i s  a t r a n s f e r  

of  funds from t h e  banking s e c t o r  t o  t h e  Government. Base money w i t h  t h e  

banking s e c t o r  d e c l i n e s  and Government d e p o s i t s  w i th  t h e  Reserve Bank 

inc rease .  I n  t h e  long-run, however, f i s c a l  d e f i c i t  expendi tures  r e f l a t e  

t h e  base  and a new long-run equ i l i b r ium p o s i t i o n  e x i s t s  i n  which i n t e r e s t  

r a t e s  are h ighe r  w i t h  an increased  s t o c k  of ou ts tanding  government deb t ,  

c e t e r i s  par ibus .  

I n  conclus ion ,  i t  may be  noted t h a t  a s  Government a g e n t s ,  t h e  Pub l i c  

Debt Commissioners a r e  i n  a p o s i t i o n  t o  s t a b i l i z e  t h e  i n t e r e s t  r a t e  on 

government debt  by meeting t h e  excess  demands of and absorb ing  excess  

s u p p l i e s  from t h e  secondary markets ,  a t  t h e  going rate. S ince  t h e  

Commissioners c o n s t i t u t e  t h e  dominant v e h i c l e  of government debt  supply t o  

t h e  banking and p r i v a t e  s e c t o r s ,  they  emerge a s  a c r u c i a l  f o r c e  i n  t h e  
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7. STATIC EQUILIBRIUM SOLUTION FUNCTIONS FOR THE MONEY SUPPLY, 

THE STOCK OF EARNING ASSETS AND THE BANK CREDIT MARKET RATE 

Having set o u t  equat ions  desc r ib ing  t h e  banking and p r i v a t e  s e c t o r s '  

p o r t f o l i o  behaviour  and two i d e n t i t i e s  express ing  balance s h e e t  equi l ibr ium 

i n  bo th  s e c t o r s ,  w e  e s t a b l i s h  t h e  equi l ibr ium condi t ion  i n  t h e  bank 

c r e d i t  market,  and formulate  s o l u t i o n  func t ions  f o r  t h e  equi l ibr ium 

volume of ea rn ing  assets, t h e  c r e d i t  market r a t e  and t h e  money s tock .  

7.1 Equil ibr ium i n  t h e  Bank Cred i t  Market; The Cred i t  Market M u l t i p l i e r  

and t h e  So lu t ion  Function 

Equil ibr ium i n  t h e  c r e d i t  market i s  e s t a b l i s h e d  by t h e  i n t e r a c t i o n  

of t h e  banking and p r i v a t e  s e c t o r s  and r equ i r e s  t h a t  t h e  nominal va lue  

of ea rn ing  a s s e t s  suppl ied  t o  t h e  banking s e c t o r  by t h e  p r i v a t e  s e c t o r  

(EA') b e  equa l  t o  t h e  demand f o r  ea rn ing  a s s e t s  by t h e  banking 

The supply of ea rn ing  a s s e t s  t o  t h e  banking s e c t o r  is comprised of p r i v a t e  

s e c t o r  loans  rece ived  from t h e  banking s e c t o r  p lus  t h e  s t o c k  of government 

debt  s o l d  by t h e  p r i v a t e  s e c t o r  t o  t h e  banking s e c t o r .  The pa th  towards 

equ i l i b r ium is  cha rac t e r i s ed  by p o r t f o l i o  adjustments  by t h e  banking and 

p r i v a t e  s e c t o r s ;  t h e  outs tanding  s t o c k  of government debt  is  absorbed i n t o  

f i n a n c i a l  a s s e t  p o r t f o l i o s ,  bank loans  a r e  extended by t h e  banking s e c t o r  

o r  are repa id  by t h e  p r i v a t e  s e c t o r  and i n t e r e s t  r a t e s  on government debt  

: and bank loans  are adjus ted .  
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Using t h e  d e f i n i t i o n  f o r  ea rn ing  a s s e t s  i n  t he  banking s e c t o r  

(Equation 2-6), t h e  a d j u s t e d  monetary base  d e f i n i t i o n  (Equation 2-4), 

and t h e  behaviour  equa t ions  f o r  t h e  banking and p r i v a t e  s e c t o r s ,  we o b t a i n  

an express ion  f o r  banking s e c t o r  e a r n i n g  a s s e t s  i n  terms of a m u l t i p l i e r  

c o e f f i c i e n t  ( a )  and t h e  a d j u s t e d  monetary base: 

where : 

A complete d e r i v a t i o n  i s  fu rn i shed  i n  Appendix A.5. 60 Notice t h a t  a 

i s  n o t  a cons t an t ,  be ing  f u n c t i o n a l l y  dependent upon t h e  arguments of t h e  

c o n s t i t u e n t  parameters  (P P2, Pa, b l ) .  Thus, t h e  s t o c k  of ea rn ing  

a s s e t s  i n  t h e  banking s e c t o r  is  dependent on t h e  ad jus t ed  monetary base  

and t h e  i n t e r a c t i n g  p o r t f o l i o  behaviour  of t h e  banking and p r i v a t e  s e c t o r s ,  

embodied i n  t h e  above mentioned parameters .  

Wri t ing  t h e  m u l t i p l i e r  c o e f f i c i e n t  i n  gene ra l  form, i n  terms of an 

i n t e r e s t  rate v e c t o r  i con ta in ing  t h e  c r e d i t  market r a t e  ( i e )  and exogenous 

v a r i a b l e s  , we ob t a i n  : 

d '  t' 
a = a ( i ,  r , r , hr, W/Pw, P, YDIS, n) 

6 0 * ~ o t e  t h a t  t h e  m u l t i p l i e r  c o e f f i c i e n t  a is def ined  i n  terms of 
t h e  t o t a l  r e s e r v e  r a t i o  bl, where b was de f ined  i n  Sec t ion  3 as t h e  sum 
of t h e  s t a t u t o r y  r e s e r v e  requiremenk r a t i o  (b ) and t h e  demand f o r  excess  

11 
rese rves  ( e ) .  Since excess  r e s e r v e s  have remained r e l a t i v e l y  s t a b l e  
over t h e  sample per iod ,  b r e f l e c t s  v a r i a t i o n s  i n  b . S i m i l a r l y ,  t h e  1 

. money m u l t i p l i e r  (m) i s  def ined  i n  terms of bl (seelEquation 2-55). 



A l l  t h e  arguments have been def ined  p rev ious ly  and T r e p r e s e n t s  t h e  

gene ra l  s h i f t  v a r i a b l e s  appearing i n  t h e  a s s e t  demand func t ions  of bo th  

s e c t o r s .  

The c r e d i t  market equ i l i b r ium cond i t i on  may now be  r e s t a t e d  i n  terms 

of  m u l t i p l i e r  c o e f f i c i e n t  a and t h e  a d j u s t e d  monetary base ,  by 

s u b s t i t u t i n g  Equations 2-50 and 2-48 and t h e  ea rn ing  a s s e t s  supply equat ion  

f o r  t h e  p r i v a t e  s e c t o r  (Equation 2-31) i n t o  t h e  equ i l i b r ium s o l u t i o n  

equat ion  (Equation 2-47). 

d '  t '  
h(i,W/Pw, P, FO) = a ( i , r  , r , i,.,r, w / P ~ , P ,  YDIS, n ) ~ ~  (2-51) 

Funct ion h(i,W/Pw, ...) summarises t h e  p r i v a t e  s e c t o r ' s  behaviour  i n  t h e  

d ' 
bank c r e d i t  market,while func t ion  a ( i ,  r ,...) accounts  f o r  t h e  j o i n t  

p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  two s e c t o r s ,  which inc ludes  t h e  

supply of loans  rece ived  from t h e  Reserve Bank. 

Solving Equation 2-51 y i e l d s  t h e  equ i l i b r ium s t o c k  of ea rn ing  a s s e t s  

i n  t h e  c r e d i t  market (E) and t h e  equ i l i b r ium i n t e r e s t  rate ( i e )  i n  terms 

d '  t ' 
of p o l i c y  v a r i a b l e s  B ~ ,  r , r , hr, and exogenous v a r i a b l e s ,  W/Pw, P, 

YDIS, FO. 

The s o l u t i o n  func t ion  f o r  t h e  c r e d i t  market r a t e  is: 

d '  t '  a 
ie = i e ( i o ,  r , r , ibr, w / P ~ ,  P, YDIS, F', B , T)  (2-52) 

(an e x p l i c i t  express ion  f o r  Equation 2-52 is  de r ived  i n  Chapter3,Sect ion 3 ) .  



7.2 The Money Supply Semi-Reduced '~orm and the Solution Function 

By an analogous procedure, we obtain an expression for the money 

supply in terms of money multiplier m and the exogenous policy variable 

B ~ .  

Defining the money supply (M2) in the usually accepted broad sense 

as the sum of currency plus demand and time deposits: 

M 2 = C p + D + T  (2-53) 

where : 

Cp = currency held by the private sector 

D = banking sector demand deposits 

T = banking sector time deposits 

the semi-reduced form for the money supply is: 

where : 

m = 
1 + PI + P7 
PI+ bl (l+P2)-P8 

(the multiplier expression is derived in Appendix A.5). 

Writing m in general form as: 

d' t' 
m = m (i, r r , ibr, W/Pw, P, YDIS, n) 

we see that the multiplier coefficient is determined by the arguments of 

its constituent portfolio allocation ratios (PI, P2, P8, bl). 

It must be emphasized that the multiplier is not a simple multiplicative 

constant but a functional relation determined by credit market rates, and 
~. 

exogenous variables. Substituting the solution function for the credit 
i; 
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market r a t e  (Equation 2-52) i n t o  Equation 2-56 and s u b s t i t u t i n g  i n t o  

Equation 2-54, w e  o b t a i n  t h e  s o l u t i o n  func t ion  f o r  t h e  equ i l i b r ium money 

s t o c k ,  w r i t t e n  i n  gene ra l  form a s :  

The equ i l i b r ium money s t o c k  is  determined by a vec to r  of i n t e r e s t  

r a t e s  on non banking s e c t o r  

on demand and t i m e  d e p o s i t s  

ea rn ing  a s s e t s  ( i o ) ,  t h e  r e s e r v e  requirements  

d l  t '  
( r  , r , r e s p . ) ,  Bank Rate ( i b r ) ,  t h e  

a 
ad jus t ed  monetary base  (B ), t h e  ou t s t and ing  s t o c k  of government deb t  (FO),  

and o t h e r  exogenous v a r i a b l e s  (weal th,  income d i s t r i b u t i o n  and t h e  p r i c e  

l e v e l ) .  
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8. SUMMARY OF THE MONEY SUPPLY MODEL FOR SOUTH AFRICA 

The purpose of t h e  t h e o r e t i c a l  model is  t o  exp la in  observed movements 

i n  t h e  money s t o c k  (def ined  i n  t h e  broad sense )  and t o  c l a r i f y  t h e  r o l e  

of i n t e r e s t  r a t e s  i n  t h e  money supply de termina t ion  process .  The model 

is  cons t ruc ted  by d e f i n i n g  t h e  ad jus t ed  monetary base  and ba lance  s h e e t  

i d e n t i t i e s  f o r  t h e  banking and p r i v a t e  s e c t o r s .  Behaviour equat ions  

a r e  cons t ruc ted  f o r  t h e s e  two s e c t o r s  t o  exp la in  t h e i r  p o r t f o l i o  a l l o c a t i o n  

d e c i s i o n s ,  t h e  supply of ea rn ing  a s s e t s  t o  t h e  banking s e c t o r ,  and t h e  

supply of ea rn ing  a s s e t s  t o  t h e  South Afr ican  Reserve Bank. These func t ions  

are dependent upon a v e c t o r  of r e l e v a n t  i n t e r e s t  r a t e s  and exogenous 

v a r i a b l e s  . 
The c r e d i t  market r a t e  (i,), t h e  s t o c k  of ea rn ing  a s s e t s  (E) and 

t h e  money s t o c k  (M2) a r e  endogenously determined i n  t h e  model. Using 

t h e  d e f i n i t i o n  f o r  t h e  ad jus t ed  monetary base  (Equation 2-4) and t h e  money 

supply d e f i n i t i o n  (Equation 2-53) and by appropr i a t e  s u b s t i t u t i o n s  us ing  

t h e  p o r t f o l i o  behaviour  equat ions ,  t h e  model reduces t o  two semi-reduced 

form equat ions  i n  terms of t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s  (PI, P2, P8, bl) 

and t h e  p o l i c y  v a r i a b l e  ( B ~ )  as fol lows:  

where: 



Derivations may be found in ~ ~ ~ e n d i i  A. 5. 

The equilibrium rate in the credit market defines the equilibrium 

stock of earning assets, obtained by solving Equations 2-51 and 2-47. 

The solution function for the credit market rate index (i,), so derived, 

is : 

Exogenous and policy variables determine the credit market rate index. 61 

Inserting Equation 2-52 into the money supply semi-reduced form (Equation 

2-54) yields the solution function for the equilibrium money stock in 

terms of the same exogenous and policy variables: 

Solution functions 2-52 and 2-57 are used in Chapter 3 to establish 

the relationship between the credit market rate and the money stock in terms 

of the policy and exogenous variables, while the semi-reduced Equation 2-54 

will facilitate an examination of the relative contributions of the adjusted 

monetary base and the money multiplier to changes in the money supply. In 

turn, the relative contributions of the behaviour parameters to variations 

in the multiplier and hence the money supply are calculated. 

In the following chapter,the comparative static implications of the 

model are investigated. 

61g~he model here described is aggregative and determines an index of 
credit market rates, not the term structure of interest rates on government 
debt nor the rate on banking sector loans. Solutions for individual 
interest rates are determined by additional relations not here specified. 
See Meiselman [77], Malkiel [72], and Hester [52]. 



CHAPTER 3 

THE COMPARATIVE STATIC IMPLICATIONS 

OF THE MONEY SUPPLY MODEL 

1. INTRODUCTION 

The theoretical structure developed in Chapter 2, provides a set 

of equations which describe the operations of the South African financial 

system. Three endogenous variables are determined bythe model; the 

equilibrium money stock (MZ), the credit market rate index (ie) and.the 

equilibrium stock of earning assets (E) in the bank credit market. The 

endogenous variables are determined by nine exogenous variables; a vector 

of interest rate on non banking sector earning assets (i ), real wealth 
0 

(VIPw), the price level (P), the distribution of income (YDIS), the stock 

of outstanding government debt net of the Reserve Bank's portfolio (FO), the 

d adjusted monetary base (B~), reserve requirements on demand deposits (r ) 

t1 
and time deposits (r ), and Bank Rate (ibr). The four latter variables 

are policy variables determined by the Monetary Authorities and F0 is 

dependent upon the fiscal actions of the Treasury. 

Two theoretical multiplier coefficients (the credit market multiplier 

and the money multiplier) summarise the influence of the exogenous variables. 

We have defined four ratio parameters; PI, P2, Pa, bl, in terms of which 

the multipliers are written. These ratio parameters, being determined 

by the exogenous variables, transmit variations in the exogenous variables 

to the multiplier coefficients. 



The first purpose of this chafiter is to derive the comparative 

static properties implied by the model, in terms of precisely defined 

elasticity expressions. The assumptions of the model are used to 

allocate a priori sign patterns to these expressions, andthe hypotheses 

resulting in consequence, are subjected to empirical investigation in 

Chapter 4. 

The second purpose of this chapter is to clarify the economic 

significance of the formal elasticity expressions by elaborating the 

underlying economic processes which are characterised by the behaviour 
. . 

of economic agents in financial markets. It is necessary to emphasise 

that the money supply model for South Africa constitutes a static 

simultan~ous system so that our exposition of the underlying processes 

contains no time ordering of causal events. To incorporate time dimensions. 

would require hypotheses involving lagged adjustment processes. Since the 

discussion is complex, proofs of the propositions asserted in the text 

are relegated to the appendices and textual cross-references are provided 

for convenience. 

In Sections 2.1 and 2.2, we analyse the response of the banking 

sector's aggregate reserve ratio (bl) to changes in policy determined 

statutory reserve requirements and to changes in the allocation of private 

sector wealth between demand and time deposits. The aggregate reserve 

ratio exerts its influence on the money supply and credit market rate 

&-. through the money and credit market multipliers. In Section 2.3, an 
0 

hypothesis is formulated; that, due to the development of the South African 

money market, excess reserves may be assumed constant, so that variations in 

b are dominated by variations in the statutory reserve ratio (b 1 11) 



The e x p l i c i t  so lu t ion  functiori f o r  the  c r e d i t  market r a t e  is derived 

i n  Section 3 and the  e l a s t i c i t y  expressions describing the  responses of 

t h e  c r e d i t  market r a t e  t o  changes i n  t h e  exogenous va r iab les  a r e  obtained 

from t h e  so lu t ion  function.  I n  general ,  t h e  transmission mechanism 

l ink ing  t h e  c r e d i t  market r a t e  t o  t h e  exogenous va r iab les  is comprised of 

v a r i a t i o n s  i n  the  c r e d i t  market m u l t i p l i e r  and t h e  supply of earning 

assets t o  the  banking s e c t o r  (function h ) .  

I n  Section 4 ,  the  e x p l i c i t  so lu t ion  function f o r  t h e  equil ibrium 

money s tock is formally derived followed by an explanation of the  money 
. . 

supply response t o  changes i n  the  exogenous var iables .  The i n t e r e s t  r a t e  

e l a s t i c i t i e s ,  obtained i n  Section 3, a r e  used t o  assess  t h e  p a t t e r n  of 

money supply responses t o  changes i n  exogenous va r iab les  (where va r ia t ions  

i n  the  money and c r e d i t  market m u l t i p l i e r s  t ransmit  changes i n  the  

exogenous va r iab les  t o  t h e  money s tock) .  

Having constructed a t h e o r e t i c a l  framework f o r  analysing the  

re la t ionsh ip  between the  adjusted monetary base and the  Government's budget 

d e f i c i t  i n  Section 6 of Chapter 2 ,  Section 5 of t h i s  chapter,  deals  with 

t h e  implicat ions f o r  monetary pol icy  of an i n t e r e s t  r a t e  s t a b i l i z a t i o n  

scheme, and Section 6 examines the  r e l a t i v e  impact of open market operat ions,  

changes i n  the  adjusted monetary base and changes i n  the  method of Government 

d e f i c i t  f inance,  on the  c r e d i t  market r a t e .  

Concluding each s e c t i o n  is  a summary of the  hypotheses deduced, 

and t h e  chapter terminates with an o v e r a l l  summary and conclusion. 



2. ANALYSIS OF THE BANKING SECTOR RESERVES EQUATION 

The money m u l t i p l i e r  (m) and c r e d i t  market m u l t i p l i e r  (a) t r ansmi t  

changes i n  t h e  aggrega te  r e s e r v e  r a t i o  (bl) t o  t h e  money s t o c k  and c r e d i t  

market rate through v a r i a t i o n s  i n  t h e  s t a t u t o r y  and excess  r e s e r v e  r a t i o s  

(bll, e, resp . ) .  The p r e c i s e  n a t u r e  of t h i s  t ransmiss ion  mechanism i s  

e l abora t ed  below. I n  Sec t ion  2.1, w e  d i s c u s s  t h e  responses of t h e  

s t a t u t o r y  r e s e r v e  r a t i o  (b ) t o  changes i n  s t a t u t o r y  r e s e r v e  requirements  11 

and t o  exogenous changes i n  t h e  r a t i o  of demand t o  t o t a l  depos i t s .  The 

d i s t r i b u t i o n  of d e p o s i t s  between demand and time d e p o s i t s  depends on t h e  
- .  

p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  p r i v a t e  s e c t o r ,  and consequent ly,  t h e  

s t a t u t o r y  r e s e r v e  r a t i o  v a r i e s  w i t h  changes i n  i n t e r e s t  rates, r e a l  weal th ,  

t h 8  p r i c e  l e v e l  and income d i s t r i b u t i o n .  Sec t ion  2.2 d e a l s  w i th  t h e s e  

r e l a t i o n s h i p s .  

F i n a l l y ,  i n  Sec t ion  2.3, w e  p o s t u l a t e  t h a t  v a r i a t i o n s  i n  t h e  t o t a l  

r e s e r v e  r a t i o  (bl) a r e  l i k e l y  t o  be  dominated by v a r i a t i o n s  in,  t h e  
I 

s t a t u t o r y  r e s e r v e  r a t i o  (bll) s i n c e  t h e  excess  r e s e r v e  r a t i o  ( e )  i s '  

expected t o  have a s m a l l  v a r i a t i o n  r e l a t i v e  t o  t h a t  of bll, due t o  

i n s t i t u t i o n a l  developmentsin t h e  f i n a n c i a l  system. 

2.1 Responses of t h e  S t a t u t o r y  Reserve Ra t io  t o  Changes i n  S t a t u t o r y  

Reserve Requirements and t o  Changes i n  P r i v a t e  Sec tor  Holdings of 

Demand and Time Deposi ts  

The s t a t u t o r y  r e s e r v e s  equat ion  w a s  def ined  i n  Chapter 2  (Equation 2-17) 

as: 



Differentiating with respect to rd' and rt' we obtain the responses of 

the statutory reserve ratio to changes in statutory reserve requirements 

on demand and time deposits. 1 

The statutory reserve ratio rises with an increase in the reserve 

requirements on demand and time deposits, proportionately to the distribution 

of total banking sector deposits between demand and time deposits respectively. 

Differentiating bllwith respect to y and 1 - y yields: 

'*see Appendix A. 6.1 and A. 6.4. 

''~~~endix 6.2 provides the derivations of Equations 3-3 and 3-4, 
together with further derivations with respect to the savings deposit ratio 
(6) the fixed deposit ratio (1-6) the short-term fixed deposit ratio (a) 
and the medium plus long-term fixed deposit ratio (1-a), where time deposits 
are defined as the sum of savings and fixed deposits, and the latter is 
defined as the sum of fixed short-term, medium-term, and long-term deposits. 
In conformity with the remaining analysis in this chapter, equivalent 
elasticity expressions are derived in Appendix A.6.4. 



Dividing t h e  numerator and dehorninator of Y by D,  we o b t a i n  

1 
= ~ + T / D  

y may rise e i t h e r  due t o  an exogenous i n c r e a s e  i n  D (T 

is  cons t an t  and t h e r e f o r e  D + T r i s e s ) ,  o r  due t o  a  r e d i s t r i b u t i o n  of 

d e p o s i t s  i n  favour  of demand d e p o s i t s  (T f a l l s  and D + T rema inswns tan t ) .  

In  e i t h e r  ca se ,  t h e  s t a t u t o r y  r e s e r v e  r a t i o  (b ) rises, i f  t h e  cash 11 

r e s e r v e  requirement  on demand d e p o s i t s  i s  g r e a t e r  than  on time depos i t s  

However, t h e  response of y t o  a  change i n  t h e  quan t i t y  of demand 

d e p o s i t s  h e l d ,  d i f f e r s ,  depending on whether T  i s  v a r i e d  o r  he ld  cons tan t .  
. . 

D i f f e r e n t i a t i n g  Y wi th  r e s p e c t  t o  D ho ld ing  T cons t an t ,  y i e l d s  Equation 3-5, 

and w i t h  r e s p e c t  t o  D ho ld ing  D + T cons t an t ,  y i e l d s  Equation 3-6. 

where: 

A r e a l l o c a t i o n  of d e p o s i t s  between demand and t imedeposi ts  ( f o r  a  given 

l e v e l  of t o t a l  d e p o s i t s )  r a i s e s  y by more than  an  exogenous inc rease  i n  

demand d e p o s i t s  which a l s o  r a i s e s  t h e  l e v e l  of t o t a l  depos i t s .  This r e s u l t  

ho lds  equa l ly  f o r  t h e  e f f e c t  of an  i n c r e a s e  i n  demand depos i t s  on t h e  

s t a t u t o r y  r e s e r v e  r a t i o  parameter (b ) Using Equations 3-3, 3-5 and 3-6, 11 

w e  o b t a i n  t h e  response of bll t o  a change i n  D ,  ho ld ing  T cons tan t  (Equation 



ti 

3-7) and al lowing T t o  vary  ( ~ q u a t i b n  3-8). 3  

where: 

To summarise: f i r s t l y ,  t h e  s t a t u t o r y  r e s e r v e  r a t i o  v a r i e s  p o s i t i v e l y  

w i t h  changes i n  r e s e r v e  requirements  on demand and time d e p o s i t s  i n  

p ropor t ion  t o  t h e  p r i v a t e  s e c t o r ' s  des i r ed  r a t i o  of demand and t i m e  depos i t s ;  

secondly,  t h e  s t a t u t o r y  r e s e r v e  r a t i o  v a r i e s  p o s i t i v e l y  wi th  changes i n  

t h e  r a t i o  of demand t o  t o t a l  d e p o s i t s  i f  t h e  s t a t u t o r y  r e se rve  requirement 

on demand d e p o s i t s  is  g r e a t e r  than  on t i m e  depos i t s .  This  ensures  t h a t  

d  ' t '  d  ' Ir y  1 > Ir y  I w h e r e b  = r  y  + r  t '  4  
11 t ' - r  y . 

3 ' ~ e e  Appendix A. 6.3 f o r  de r iva t ions .  Equivalent express ions  a r e  
de r ived  f o r  a y / a ~ .  

" ~ ~ ~ e n d i x  A. 6.3 provides equ iva l en t  expressions f o r  a r e d i s t r i b u t i o n  
of t ime d e p o s i t s  between demand, sav ings  and f ixed  depos i t s ,  holding time 
d e p o s i t s  cons t an t ,  where time d e p o s i t s  equal  t h e  sum of f i x e d  and savings 
depos i t s .  The response of b  depends on t h e  empir ica l  r e l a t i o n  between 

11 
s t a t u t o r y  r e se rve  requirements on demand, sav ings  and f i x e d  depos i t s .  



2.2 Responses of t h e  S t a t u t o r y  Rkserve Ra t io  t o  Changes i n  Exogenous 

Var iab les  

As  a consequence of a d i f f e r e n t i a l  r e s e r v e  requirement on demand and 

t i m e  d e p o s i t s  i n  t h e  banking s e c t o r ,  t h e  d i s t r i b u t i o n  of p r i v a t e  s e c t o r  

weal th  between t h e s e  two c a t e g o r i e s  of depos i t s  w i l l  i n f luence  t h e  banking 

s e c t o r ' s  s t a t u t o r y  reserve .  Since p r i v a t e  s e c t o r  p o r t f o l i o  a l l o c a t i o n  

depends on t h e  c r e d i t  market r a t e  and exogenous v a r i a b l e s  of t h e  model, 

we a s s e s s  below, t h e  responses  of t h e  s t a t u t o r y  r e s e r v e  r a t i o  t o  changes 

i n  t h e s e  v a r i a b l e s .  I 

. . 
From t h e  s t a t u t o r y  r e s e r v e s  equat ion  i n  Sec t ion  2.1 a b o v e , , t h e  

responses of b t o  changes i n  exogenous v a r i a b l e s  and t h e  c r e d i t  market '  11 

rate depend on t h e  product  of two e l a s t i c i t i e s ;  t h e  e l a s t i c i t y  of bll 

w i t h  r e s p e c t  t o  y and t h e  e l a s t i c i t y  of y with  r e s p e c t  t o  i n t e r e s t  rates 

and t h e  exogenous v a r i a b l e s .  

Having d e a l t  w i t h  t h e  f i r s t  product term i n  Sec t ion  2.1 above, we 

t u r n  t o  t h e  second t e r m  by w r i t i n g  t h e  s t a t u t o r y  r e se rve  r a t i o  (b ) 11 

i n  terms of t h e  r a t i o  of demand t o  t o t a l  d e p o s i t s  ( s ee  Chapter 2 ,  

Equations 2-9 t o  2-11, 2-17). 



where, 

Y = ~ ( i ,  w/Pw, P, YDIS, n ) 

yj 
< 0 f o r  j = i, W/Pw, P, YDIS 

i = v e c t o r  of i n t e r e s t  r a t e s  con ta in ing  t h e  t i m e  d e p o s i t  r a t e  ( i t ) ,  t h e  

c r e d i t  market rate ( i e )  and t h e  r a t e  on non banking s e c t o r  ea rn ing  

assets ( i o ) .  A l l  o t h e r  v a r i a b l e s  are as p rev ious ly  defined.  

The s i g n  p a t t e r n  on Equation 3-lob is  i n f e r r e d  from t h e  p r i v a t e  

s e c t o r ' s  t i m e  d e p o s i t  r a t i o  func t ion  (P2) [Chapter 2, Equation 2-261, 

where changes i n  weal th ,  t h e  p r i c e  l e v e l  and income d i s t r i b u t i o n  are 

p o s t u l a t e d  t o  have a p o s i t i v e  e f f e c t  on P2. This  impl ies  t h a t  t ime d e p o s i t s  

are more respons ive  than  demand d e p o s i t s  t o  changes i n  t h e s e  v a r i a b l e s .  

S ince  Y = E, y responds n e g a t i v e l y  t o  t h e s e  same v a r i a b l e s .  From 

Chapter 2, Sec t ion  4.5, t h e  P2 r a t i o  was shown t o  respond p o s i t i v e l y  t o  t h e  

c r e d i t  market r a t e  (Equation 2-29) and t o  t h e  rate on non banking s e c t o r  

ea rn ing  a s s e t s  (Equation 2-30), m u t a t i s  mutandis ,giving y a nega t ive  response 

t o  t h e s e  r a t e s .  F i n a l l y  a p o s i t i v e  response of P t o  t h e  i n t e r e s t  r a t e  on 2 

t i m e  d e p o s i t s  imp l i e s  a nega t ive  response of y. The e l a s t i c i t i e s  of bll 

w i t h  r e s p e c t  t o  i ts  va r ious  arguments, a r e  given i n  Table 3.1,and a r e  

der ived  i n  Appendices A.6.4 and A.6.5. The s i g n s  i n  t h e  t a b l e  a r e  

ev iden t  from Expression 3-9 above. Since e(bll, Y )  > 0 and e (y  , x) < 0, 

w e  conclude t h a t  an. i n c r e a s e  i n  t h e  r e s e r v e  requirements on demand and time 

d e p o s i t s  r a i s e s  bll,depending on t h e  r e l a t i v e  va lues  of D and T. An 

i n c r e a s e  i n  weal th ,  t h e  p r i c e  l e v e l  and i n t e r e s t  r a t e s  w i l l  raise D and 

lower y. Simi l a r ly ,  a r e d i s t r i b u t i o n  of income i n  favour of a h igh  income 
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TABLE 3. I 

THE ELASTICITIES OF TPE STATUTORY RESERVE RATIO 

NOTES: Derivations are provided in Appendices A.6.4 
and A.6.5. The ratio parameter bl may be substituted 
for bll in the above expressions to obtain elasticity 
expressions for the aggregate reserve ratio (see note 
to Appendix A.6). 



group who economise on cash balance's a s  income r i s e s ,  r a i s e s  t h e  P2 

r a t i o ,  causing a decl ine  i n  y. 

2.3 The Excess Reserves Hypothesis 

I n  Chapter 2 (Equation 2-a), t h e  excess reserve  r a t i o  depends upon 

b t h e  c r e d i t  market r a t e  index ( 5 )  and a s h i f t  va r i ab le  (5) which 

measures the  growth of highly l i q u i d  f i n a n c i a l  a s s e t s  i n  the  money market. 

We pos tu la te  i n  the  argument below, t h a t  t h e  i n i t i a t i o n o f  a money market 

induces the  banking s e c t o r  t o  lower its optimum excess reserve  r a t i o  and t h a t  

t h e  exis tence  of t h e  money market enables t h e  banking sec to r  t o  maintain 

a r e l a t i v e l y  s t a b l e  excess reserve  r a t i o  i n  the  face  of c y c l i c a l  

f luc tua t ions  i n  income and i n t e r n a t i o n a l  reserves.  In  consequence, we 

conclude t h a t  i t  i s  the  s t a t u t o r y  reserve  r a t i o  (bll) t h a t  dominates 

v a r i a t i o n s  i n  t h e  aggregate reserve  r a t i o  (bl), and t h a t  t h e  excess 

reserve  r a t i o  (e ) ,  f o r  the  purpose of our study,  may be a s k e d  constant .  

The t h e o r e t i c a l  ana lys i s  of excess reserves i n  America, s t r e s s e s  the  

dependence of excess reserves on i n t e r e s t  r a t e s .  Moreover, money supply 

theory is formulated i n  terms of f r e e  reserves  defined as excess minus 

borrowed reserves .5 No such concept i S  used i n  the  money supply model f o r  

South Afr ica ,  s i n c e  banking s e c t o r  borrowing from t h e  Reserve Bank, forms 

p a r t  of t h e  aggregate Reserve Bank lending r a t i o  (P8) (see Chapter 2,Section 

2 and n.3; and Section 5.2.7). 

5 * ~ f .  Brunner-Meltzer [ I s ] ,  (17) and [ l a ]  ; and Meigs [761. 



We p o s t u l a t e ,  fo l lowing  ~ r u n n e k - ~ e l t z e r ,  t h a t  t h e  t r a n s a c t i o n s  

demand f o r  excess  r e s e r v e s  is s t a b l y  r e l a t e d  t o  t h e  i n s t i t u t i o n a l  payments 

h a b i t s  of bank customers which change slowly over t imee6  These au tho r s  

i n d i c a t e  f u r t h e r  t h a t  changes i n  income e x e r t  no in f luence  on excess  r e se rves  

w i t h  t h e  e x i s t e n c e  of banking s e c t o r  ea rn ing  a s s e t s  which have very  low 

t r a n s a c t i o n s  and informat ion  c o s t s .  7 

Now t h e  i n i t i a t i o n  of a money market i n  South Af r i ca  i n  t h e  

immediate p o s t  war pe r iod ,  and i ts  subsequent growth, is  expected t o  lower 

t h e  banking s e c t o r ' s  optimum excess  r e s e r v e  r a t i o  and t o  dampen v a r i a t i o n s  
- .  

i n  response t o  changes i n  income and i n t e r n a t i o n a l  r e se rves .  

Low t r a n s a c t i o n s  c o s t s  enable  t h e  banking s e c t o r  t o  absorb f l u c t u a t i o n s  

in ' income and i n t e r n a t i o n a l  r e s e r v e s  by vary ing  t h e i r  money market ea rn ing  

a s s e t s .  I n  t h i s  way, t h e  money market performs i t s  func t ion  of a l l o c a t i n g  

o therwise  i d l e  resources  t o  product ive  uses  and money market ea rn ing  a s s e t s  

r e p l a c e  excess  cash r e s e r v e s  as t h e  banking sec tor ' s  f i r s t  l i n e  of defence 

fo l lowing  a cash r e s e r v e  d r a i n  o r  inf low.  8,9 

6 ' ~ r u n n e r  and Meltzer  p o i n t  ou t  t h a t  t h e  demand f o r  v a u l t  cash may b e  
r e l a t e d  t o  s p e c i f i c  c o s t s  and y i e l d s  which depend ona  comparatively s t a b l e  
i n s t i t u t i o n a l  environment and bear  a tenuous r e l a t i o n s h i p  t o  i n t e r e s t  
r a t e s  ( [ l 5 ] ,  pp. 249-50). 

7'Brunner-Meltzer (171, pp. 159-60. 

8 ' ~ h e  South Afr ican  Monetary A u t h o r i t i e s  gave t a c i t  r ecogn i t i on  t o  t h e  
s u b s t i t u t i o n  of money market c laims f o r  excess  r e se rves  by: ( a )  temporar i ly  
lowering t h e  l e g a l  minimum on cash r e s e r v e s  t o  permit banks t o  hold  money 
market c laims (depos i t s  of t h e  Nat iona l  Finance Corporat ion)  i n  1949 and 
(b)  e n t i t l i n g  banks t o  hold  supplementary s t a t u t o r y  r e se rves  i n  t h e  form of 
c e r t a i n  approved l i q u i d  a s s e t s  (which included money market c a l l  d e p o s i t s )  
a s  pe r  t h e  1956 l e g i s l a t i v e  amendment (M.L. Truu [96] ,  p.123). 

 runner and Crouch, accept  a s i m i l a r  hypothesis  f o r  B r i t a i n ,  given t h e  
supply of c a l l  d e p o s i t s  from t h e  London Discount market t o t h e  London Clear ing  
Banks ( [14] ,  p.82 and [27],  p.144). 



On t h e  b a s i s  of these  arguments, it appears j u s t i f i a b l e  t o  t r e a t  t h e  

t r ansac t ions  demand f o r  excess reserves  a s  exogenous and t o  assume t h a t  

t h e  specu la t ive  demand is  small  and s t a b l e .  This f a c i l i t a t e s  a  convenient 

a n a l y t i c a l  s i m p l i f i c a t i o n  i n  our comparative s t a t i c  analysis,whereby the  

s t a t u t o r y  reserve  r a t i o  (bll) c o n s t i t u t e s  t h e  major source of v a r i a t i o n  

i n  the  aggregate reserve  r a t i o  (bl). Empirical evidence is  provided i n  

Chapter 4 t o  support  the  view t h a t  t h i s  a n a l y t i c a l  formulation is appropr ia te  

f o r  South Africa.  

2.4 Summary and Conclusions . - 

The s t a t u t o r y  rese rve  r a t i o  (bll) inf luences  t h e  money s tock  and 

c r e d i t  market r a t e  through t h e  money and c r e d i t  market mul t ip l i e r s .  The 

determinants of bll a r e  t h e  d i f f e r e n t i a l  s t a t u t o r y  reserve  requirements on 

demand and time depos i t s  and the  quan t i ty  of demand and t i m e  depos i t s  he ld  

by t h e  p r i v a t e  sec to r .  The l a t t e r  a r e  determined i n  tu rn  by i n t e r e s t  r a t e s ,  

r e a l  wealth,  t h e  p r i c e  l e v e l  and income d i s t r i b u t i o n .  

Changes i n  s t a t u t o r y  rese rve  requirements inf luence  bll i n  d i r e c t  

proport ion t o  the  r a t i o  of demand t o  t o t a l  b a n k i e s e c t o r  deposi t s .  

Var ia t ions  i n  the  r a t i o  of demand t o  t o t a l  depos i t s ,  ce te r i spa r ibus ,  inf luence  

bll p o s i t i v e l y ,  and by a  g rea te r  amount, i f  time deposi t s  vary inver se ly  

with demand depos i t s  by an equal  absolute  amount. 

The s t a t u t o r y  reserve  r a t i o  v a r i e s  inverse ly  with i n t e r e s t  r a t e s ,  

r e a l  wealth,  the  p r i c e  l e v e l  and income d i s t r i b u t i o n .  

&i. Due t o  the  development of t h e  South African money market, excess 
D 
C 

reserves  a r e  assumed constant  and v a r i a t i o n s  i n  b  dominate v a r i a t i o n s  i n  11 

the  banking s e c t o r ' s  aggregate reserve  r a t i o  (bl). 



3. SOLUTION FUNCTION 

AND THE RESPONSES 

I 

FOR THE BANK CREDIT MARKET RATE ( ie )  

OF THE CREDIT MARKET MULTIPLIER (a) 

AND THE CREDIT MARKET RATE TO CHANGES I N  THE EXOGENOUS 

VARIABLES 

I n  t h i s  sec t ion ,  we der ive  the  so lu t ion  function f o r  the  c r e d i t  

market r a t e  ( i  ) and associa ted  responses t o  changes i n  t h e  monetary e 

base,  s t a t u t o r y  reserve  requirements and o the r  exogenous va r iab les .  These 

responses w i l l  then be used i n  Section 4 ,  t o  assess  the inf luence  of t h e  

exogenous va r iab les  on the  equil ibrium money stock.  In-  t h i s  way, w e  a r e  

a b l e  t o  d i s s e c t  the  determinants of t h e  money s tock i n t o  two ca tegor ies ,  

v i z . ,  those inf luences  t h a t  opera te  d i r e c t l y  through the  money m u l t i p l i e r  

(m), and those t h a t  inf luence  the  money s tock through t h e  working of t h e  

i n t e r e s t  r a t e  mechanism, v i a  the  c r e d i t  market. 

We commence by rewr i t ing  the  general  f o m , o f  the  c r e d f t  market 

equil ibrium condit ion (Chapter2, Section 7 ) .  10 

Assuming t h a t  t h e  e las t i c i t i e sof  t h e  c r e d i t  market m u l t i p l i e r  (a)  

with respect  t o  i t s  various arguments can be approximated by constants  

and t h a t  function h is l i n e a r  i n  logari thmic form, then solving f o r  log  ie 

from t h e  logari thmic form of Equation 3-11, y i e l d s  the  so lu t ion  f o r  the  

c r e d i t  market r a t e  i n  terms of t h e  log  of t h e  exogenous va r iab les  and 

l0*I'he left-hand s i d e  is  the  equation f o r  the  p r i v a t e  s e c t o r ' s  supply 
of earning a s s e t s  t o  the  banking s e c t o r  and the  right-hand s i d e  i s  the  
demand f o r  earning a s s e t s  by the  banking sec to r .  The arguments of these  
functions a r e  a s  defined i n  Chap.2. 



associa ted  e l a s t i c i t i e s :  
11 

log  i e =  e ( i e ,  x ) l o g x + e ( i e ,   lo^^^ (3-12) 

where e ( i e ,  x) is the  e l a s t i c i t y  of t h e  c r e d i t  market r a t e  ( i e )  with 

r e spec t  t o  x;  x being a vector  containing the  arguments of the  funct ions  

i n  Equation 3-11. 

The expanded vers ion  of Equation 3-12 is  derived i n  Appendix A.9.1 

(Equation A.9.1-4). From t h i s  de r iva t ion ,  t h e  appropr ia te  e l a s t i c i t i e s  

of t h e  c r e d i t  market r a t e  wi th  respect  t o  the  exogenous va r i ab les  are 

obtained by s u i t a b l e  d i f f e r e n t i a t i o n  (see Appendix A.9.2, Equations A.9.2-1 

t o  A.9.2-7). These e l a s t i c i t i e s  a r e  given i n  Table 3.11 of the  t e x t  

and summarise t h e  r o l e  of t h e  c r e d i t  market mul t ip l i e r  (a)  i n  determining 

the  c r e d i t  market r a t e .  W e  d iscuss  t h e i r  c h a r a c t e r i s t i c s  a s  follows. 

The denominator of each e l a s t i c i t y  i n  Table 3.11 contains the  

expression e (a ,  i e )  - e (h ,  i e ) ,  which is  the  d i f ference  between the  i n t e r e s t  

e l a s t i c i t y  of the  c r e d i t  market m u l t i p l i e r  (a) and the  p r i v a t e  s e c t o r ' s  

earning a s s e t  supply f u n c t i o n b ) .  The f i r s t  term is defined as:  12 

12*~ome doubt e x i s t s  about t h e  relevance of i n t e r e s t  r a t e s  i n  determining 
t h e  demand f o r  currency. Hence, P1 is  excluded from Equation 3-13. See 
Chap.2, Sec.4-4, and esp. n.39. 



Inspection of Equation 3-13 rgveals the dependence of e(a, ie) on 

a combination of interest elasticities. The elasticities of multiplier a 

with respect to the ratio parameters P 2 ' P8, b are explicit expressions, 1 

derived in Appendix A.7.1 with appropriate signs, and listed in Table 3.111 

of the text. e(bl, Y )  is also an explicit expression with a determinate 

sign, derived in Appendix A . 6 . 4 .  The remaining terms of Equation 3-13 

are the interest elasticities of the portfolio allocation.ratios ofthe model. 

In Appendix A.9.2 (Equations A.9.2-15, A.9.2-16) we demonstrate that the 

interest elasticity of the credit market multiplier is positive if the - .  

currency ratio (PI) is greater than the P ratio and if the statutory reserve 8 
t' 

requirement on demand deposits is greater than on time deposits (rd' > r ). 

e(h, ie) is the interest elasticity of supply of earning assets to the 

banking sector by the private sector and is negative a priori. Thus, the 

denominators of each expression in Table 3.11 are positive (if the empirical 

conditions are satisfied that P1 > P8 and rd' > r'), and formally 

swmarise the behaviour of the banking and private sectorsin the bank credit 

market . 
The numerators reflect the direct responses of multiplier a to changes 

in exogenous variables, modified by a similar response pattern for the h 

function. A change in exogenous variables exerts a direct influence (through 

the numerators) on multiplier a, through variations in the portfolio alloca- 

tion ratios, and on function h. These initial variations in the behaviour 

parameters, induce a change in credit market rates, which in turn, cause a 

secondary or indirect variation in the behaviour parameters, the credit 

market multiplier and the h function, thereby modifying the initial direct 

effect. The denominators reflect this pattern 



of  secondary responses.  The n e t  e f f k c t  of changes i n  exogenous 

v a r i a b l e s  on t h e  c r e d i t  market r a t e  is  a combination of t h e  d i r e c t  and 

secondary in f luences ,  formal i sed  by t h e  e l a s t i c i t y  express ions  i n  Table 3.11. 

I n  o r d e r  t o  o b t a i n  informat ion  on t h e  s i g n  p a t t e r n s  of t h e  i n t e r e s t  

rate e l a s t i c i t i e s ,  w e  begin by observ ing  i n  Table 3.11, t h a t  t h e  e l a s t i c i t y  

of t h e  c r e d i t  market r a t e  w i t h  r e s p e c t  t o  t h e  ad jus t ed  monetary base  is  

negat ive .  A change i n  t h e  base  d i s t u r b s  t h e  ba lance  shee t  e q u i l i b r i a  

of t h e  banking and p r i v a t e  s e c t o r s ,  and t h e  ensuing p o r t f o l i o  adjustments  

change t h e  c r e d i t  market rate, and hence, m u l t i p l i e r  a and t h e  h func t ion .  

a 
I n s e r t i n g  t h e  express ion  f o r  e ( i  , B  ) i n t o  t h e  remaining e l a s t i c i t i e s ,  w e  e 

. o b t a i n  i n  Table 3.IV, a set of i n t e r e s t  e l a s t i c i t i e s  i n  terms of t h e  ad jus t ed  

monetary base ,  m u l t i p l i e r  a and func t ion  h.  1 3  

Four unambiguous s i g n  p a t t e r n s  a r e  de r ived  f o r  t h e  p o l i c y  v a r i a b l e s ;  

t h e  ad jus t ed  monetary base ,  s t a t u t o r y  r e se rve  requirements  on demand and 

time d e p o s i t s ,  and Bank Rate (Table 3.IV, Equations 1-4). The i n t e r e s t  

r a t e  e f f e c t s  of changes i n  r e s e r v e  requirements  and Bank Rate a r e  p o s i t i v e ,  

s i n c e  e(a , i , )  - e ( h , i  ) i s  p o s i t i v e ,  and t h e  second m u l t i p l i c a t i v e  term 
e 

14 
i s  unambiguously p o s i t i v e .  An i n c r e a s e  i n  s t a t u t o r y  r e s e r v e  requirements  

13*~ppend ix  A.7.2 provides  d e t a i l e d  d e r i v a t i o n s  ( see  Equat ions A.92-8 t o  
A.9.2-14), t oge the r  w i th  t h e  s i g n  p a t t e r n s  and i n e q u a l i t y  cond i t i ons .  A 
convenient summary i s  provided a t  t h e  end of t h e  appendix. 

14. 
e(a,i,, ) = e(a,P8)e(P8, ibr)  < 0, s i n c e  e (a ,P  8 ) > 0 and e ( P  , i b r )  c 0 

a p r i o r i  ( s ee  Xppendix A. 7.2, Equation A. 7.2-2). Exprpssions f o r  @he 
d s t a t u t o r y  r e s e r v e  requirement I e l a s t i c i t i e s  a r e ;  e ( a , r  ) = e ( a , b  ) e ( b l , r d l )  

and e ( a , r t l )  = e (a ,b l ) e (b l , r t  ). The terms on t h e  right-hand s i a e  of t h e s e  
express ions  a r e  def ined  e x p l i c i t l y  i n  Tables  3 .1  and 3.111 of t h e  t e x t  and 
a r e  de r ived  i n  Appendices A.7.1 and A.6.4. 



on demand o r  t i m e  depos i t s  w i l l  r a i k e  t h e  c r e d i t  market r a t e  by an amount 

dependent upon the  r e l a t i v e  demands of t h e  p r i v a t e  s e c t o r  f o r  t i m e  and 

demand depos i t s ,  where e ( a ,  r d ' ) ,  e ( a ,  r t ' )  a r e  negat ive  -- (see Table 3.111, 

Equations 5 and 6) .  S imi lar ly ,  an inc rease  i n  Bank Rate has a p o s i t i v e  

inf luence  on the  c r e d i t  market r a t e  depending,on t h e  negat ive  responsiveness 

of m u l t i p l i e r  a t o  changes i n  Bank Rate, which makes t h e  numerator of Equation 

4 i n  Table 3.11, negative.  However, the  i n t e r e s t  r a t e  response t o  changes 

i n  r e se rve  requirements is  less i n  absolute  value,  than the  response of the  

c r e d i t  market r a t e  t o  changes i n  t h e  adjus ted  monetary base. 
. . 

This r e s u l t  emerges a s  follows. A s  w e  mentioned above, t h e  

numerators r e f l e c t  the  d i r e c t  o r  impact e f f e c t  of a change i n  pol icy  va r i ab les .  

I n  the  case of the  adjus ted  monetary base,  t h e  numerator is  un i ty ,  and is  

less than uni ty  f o r  t h e  r e se rve  requirement elasticities. 15  

The d i r e c t  o r  impact e f f e c t  of changes i n  t h e  adjus ted  monetary base 

is g rea te r  than f o r  changes i n  s t a t u t o r y  reserve  requirements, while t h e  

secondary e f f e c t ,  working through t h e  denominators is  the  same. I n t u i t i v e l y ,  

t h i s  r e s u l t  i s  appealing. Assume t h a t  t h e  Reserve Bank r a i s e s  t h e  

adjus ted  monetary base by an open market purchase of government s e c u r i t i e s .  

The outstanding s tock  of in teres t -bear ing  government debt i s  reduced and the  

supply of non in teres t -bear ing  claims on the  Government is increased,  which 

r a i s e s  the  r e l a t i v e  p r i c e  of i n t e r e s t  bear ing  government debt and i n t e r e s t  

r a t e s  f a l l .  There is  no such i n i t i a l  f a l l  of i n t e r e s t  r a t e s  when reserve  

15*see  Expressions 5 and 6 i n  Table 3.111 of t e x t .  In  chap'. 4 ,  
w e  evaluate  the  r e se rve  requirement e l a s t i c i t y  expressions and confirm t h e i r  
s igns .  



requirements a r e  lowered. Excess keserves are crea ted  i n  t h e  banking 

s e c t o r  without an accompanying d e c l i n e  i n  i n t e r e s t  r a t e s ;  whereas an 

increase  i n  the  base c r e a t e s  excess '  reserves  i n  the  banking s e c t o r  with an 

accompanying f a l l  i n  i n t e r e s t  r a t e s .  Hence, changes i n  t h e  base e x e r t  a  

g r e a t e r  inf luence  on the  c r e d i t  market r a t e  than do changes i n  reserve  

requirements. Similar  conclusions hold f o r  changes i n  Bank Rate, i f  

e ( a ,  ibr) is l e s s  than un i ty  (cf . Equations 1 ,4  i n  Table 3.11). 

Following s i m i l a r  l i n e s  of reasoning, the  c r e d i t  market r a t e  responds 

p o s i t i v e l y  t o  changes i n  the  s tock  of outstanding government debt (F') 
- .  

n e t  of t h e  Reserve Bank's p o r t f o l i o .  By hypothesis ,  t he  d i r e c t  response of 

funct ion  h  t o  changes i n  FO is  p o s i t i v e ,  modified by t h e  secondary i n t e r e s t  

r a t e  e f f e c t s  i n  t h e  denominator of the  e l a s t i c i t y  kxpression. 

The inf luences  of r e a l  wealth (VIPw), the  p r i c e  l e v e l  (P) and 

income d i s t r i b u t i o n  (YDIS) on t h e  c r e d i t  market r a t e  e x h i b i t  the  same 

causal  p a t t e r n s  (see  Table 3.11). 

I n  the  absence of p r i v a t e  s e c t o r  debt responses, an increase  i n  r e a l  

wealth e x e r t s  a  downward pressure  on i n t e r e s t  r a t e s  through a  r ea l loca t ion  of 

a s s e t  p o r t f o l i o s  away from currency and i n  favour of time and demand deposi t s .  

A s  hypothesised, t h e  currency r a t i o  f a l l s  and the  time deposi t  r a t i o  

r i s e s ,  both causing an inc rease  i n  m u l t i p l i e r  a .  l6 The consequent dec l ine  

i n  i n t e r e s t  r a t e s  causes a  secondary adjustment of p o r t f o l i o s  with a  

f u r t h e r  change i n  m u l t i p l i e r  a .  However, t h e  n e t  e f f e c t  on the  c r e d i t  

market r a t e  w i l l  be  modified by the  p r i v a t e  s e c t o r ' s  supply of earning 

1 6 ' ~ r o m  Table 3.111, e ( a ,  P  ) i s  negat ive  and e ( a ,  P2) is  pos i t ive ,  
hence, e ( a ,  W/pw) is  pos i t ive .  See Equation A.7.2-3 inAppendixA.7.2.  



a s s e t s  t o  t h e  banking s e c t o r  ( t h e  h ' f u n c t i o n ) ,  which responds p o s i t i v e l y  t o  

changes i n  r e a l  weal th  and nega t ive ly  t o  changes i n  c r e d i t  market r a t e s .  17 

The i n c r e a s e  i n  r e a l  weal th  n o t  on ly  r a i s e s  t h e  demand f o r  f i n a n c i a l  a s s e t s ,  

b u t  a l s o  t h e  demand f o r  increased  indebtedness ,  which r a i s e s  t h e  p r i v a t e  

s e c t o r ' s  supply of ea rn ing  a s s e t s  t o  t h e  banking s e c t o r  and e x e r t s  an 

upward p re s su re  on i n t e r e s t  r a t e s ,  thereby,  modifying the  downward p re s su re  

exe r t ed  by t h e  i n i t i a l  p o r t f o l i o  r e a l l o c a t i o n .  From Tables 3.11 and 3.IV, 

t h e  in f luence  of r e a l  weal th  on t h e  c r e d i t  market r a t e  i s  p o s i t i v e ,  i f  t h e  

debt  e f f e c t  ( func t ion  h )  exceeds t h e  p o r t f o l i o  r e a l l o c a t i o n  e f f e c t  
. . 

( m u l t i p l i e r  a ) ,  i . e .  e(h,W/Pw) > e(a,W/Pw). Analogous cons idera t ions  

apply t o  t h e  p r i c e  l e v e l .  

A r e d i s t r i b u t i o n  of income i n  favour of wage ea rne r s ,  a f f e c t s  t h e  

c r e d i t  market r a t e  by inducing an i n i t i a l  d e c l i n e  i n  demand and time depos i t s ,  

and an  i n c r e a s e  i n  t h e  demand f o r  currency. A currency d r a i n  from t h e  

banking s e c t o r  e x e r t s  an  upward p re s su re  on i n t e r e s t  rates, r e f l e c t e d  by an  

i n c r e a s e  i n  t h e  c r e d i t  market m u l t i p l i e r  and a dec l ine  i n  t h e  p r i v a t e  

s e c t o r ' s  ea rn ing  asset supply func t ion  (h) .  The combined change i n  P1, 

P2, bl p o r t f o l i o  a l l o c a t i o n  r a t i o s ,  genera tes  an i n i t i a l  nega t ive  change 

i n  m u l t i p l i e r  a i n  t h e  numerator,  i f  t h e  response of t h e  P1 r a t i o  t o  

changes i n  income d i s t r i b u t i o n  dominates movements i n  m u l t i p l i e r  a .  I f  

, I 
1 7 * s e e  Table 3.11, Equation 6. e ( i e ,  W/P,) i s  

d i r e c t  and secondary in f luences  on the  c r e d i t  market 
a combination of t h e  
m u l t i p l i e r  and func t ion  h. 



so ,  income d i s t r i b u t i o n  e x e r t s  a p o s i t i v e  in f luence  on t h e  c r e d i t  market r a t e  

1 8  
(Equation 8 ,  Table 3.IV). 

We t u r n  f i n a l l y ,  t o  t h e  r e l a t i o n s h i p  between t h e  i n t e r e s t  r a t e  on 

non banking s e c t o r  ea rn ing  a s s e t s  ( i  ) and t h e  c r e d i t  market r a t e  ( i  ). o e 

As d iscussed  i n  Chapter 2 ,  Sec t ion  4.5,  t h e  t ime d e p o s i t  r a t i o  is ,  m u t a t i s  

mutandis,  p o s i t i v e l y  r e l a t e d  t o  i so  t h a t  e ( a ,  i ) i s  p o s i t i v e .  19  
0 ' 0 

A s  b e f o r e ,  changes i n  i w i l l  induce primary and secondary r e a c t i o n s  i n  
0 

m u l t i p l i e r  a and t h e  ea rn ing  a s s e t  supply func t ion  h -- (Table 3.11, 

Expression 5 ) .  Although e ( a ,  i ) i s  p o s i t i v e  (Appendix A.7.2, Equation 
0 

A.7.2-I), t h e  e l a s t i c i t y  of t h e  c r e d i t  market r a t e  w i th  r e s p e c t  t o  io 

is  n o t  determined unambiguously. The l a t t e r  e l a s t i c i t y  i s  p o s i t i v e  only  

i f  t h e  response of t h e  h func t ion  exceeds t h e  response of m u l t i p l i e r  a ,  

t o  changes i n  i . The deb t  e f f e c t  must outweigh t h e  p o r t f o l i o  r e a l l o c a t i o n  
0 

e f f e c t  of a change i n  i ( see  Equation 5 i n  Tables  3 .I1 and 3. IV) . 
0 ,  

18*l?rom Appendix A. 7 .2 ,  Equation A.7.2-3, e(a,YDIS) = e(a,Pl)e(P1,YDIS) 
+ e(a ,P2)  e (P2 ,YDIS) + e (a ,bl)e(bl  ,YDIS) . The f i r s t  product  term i s  nega t ive  
and t h e  remaining terms a r e  positive. Hence e(a,YDIS) < 0 i f  l e ( a , ~ l ) e ( ~ , y ~ I S )  I 
> 1 e ( a  ,p2) e (p2 ,YDIS) + e ( a  ,bl) e (bl ,YDIS) I , i n  which case ,  e ( i e , Y ~ l s )  > 0. 

19* 1n Chap. 2 ,  Equation 2-30, i t  was poin ted  out  t h a t  t h i s  conclus ion  rests 
on t h e  assumption t h a t  t h e  d i r e c t  e l a s t i c i t y  of P wi th  r e s p e c t  t o  t h e  t ime 

2 
depos i t  r a t e ,  is  g r e a t e r  than  t h e  c r o s s  e l a s t i c i t y  of P wi th  r e s p e c t  t o  io 
i n  a b s o l u t e  va lue ,  i. e .  1 e (p2,  i t )  e ( i t ,  i o )  I > 1 e (P*, i o )  1 . I f  e (P2, i o )  i s  
p o s i t i v e ,  then  e ( a , i  ) i s  p o s i t i v e  ( s ee  Equation A.7.2-1 i n  Appendix A.7.2). 

0 



TABLE 3 .I1 

THE ELASTICITIES OF THE CREDIT MARKET RATE INDEX 
WITH RESPECT TO THE EXOGENOUS VARIABLES 

NOTES: Derivations are provid4d in Appendix A.9.2. 
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TABLE 3.111 

THE ELASTICITIES OF THE CREDIT MARKET MULTIPLIER WITH RESPECT 
TO THE RATIO PARAMETERS'AND THE EXOGENOUS 'VARIABLES 

for x = W/PW, P; and for x = YDIS < 0 

t' 
where: = r d ' D + r  T ,  A 2  = P, + b l ( l  + P2) - '8 

NOTES: Derivations are provided in Appendix A.7. 
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TABLE 3.IV 

THE ELASTICITIES OF THE CREDIT MARKET RATE INDEX 
WITH RESPECT TO TYE EXOGENOUS VARIABLES 
IN TERMS OF THE ADJUSTED MONETARY BASE 

NOTES: Derivations are provided in Appendix A.9.2. 



3.1 Summary and Conclusions 
I 

A summary of t h e  major hypotheses concerning the  inf luence  of pol icy  

and exogenous v a r i a b l e s  on t h e  c r e d i t  market r a t e  ( i  ) is  provided below. e  

The response of t h e  c r e d i t  market r a t e  t o  changes i n  exogenous 

v a r i a b l e s  depends on t h e  i n i t i a l  d i r e c t  e f f e c t ,  sunxuarised by the  

numerators of the  e l a s t i c i t y  expression.  This e f f e c t  embodies a  r e a l l o c a t i o n  

of f i n a n c i a l  a s s e t s  and debt i n  the  balance s h e e t s  of economic u n i t s ,  a t  a  

given l e v e l  of i n t e r e s t  r a t e s .  The demand curves f o r  f i n a n c i a l  a s s e t s  and 

debt s h i f t ,  c rea t ing  excess demands o r  supp l i e s  i n  t h e  c r e d i t  market. 
- .  

I n t e r e s t  r a t e s  change, causing a  secondary p o r t f o l i o  r e a l l o c a t i o n  process,  

r e f l e c t e d  i n  t h e  denominators of the  e l a s t i c i t y  expressions.  I n  s e v e r a l  

instances', t h e  n e t  e f f e c t  on the  c r e d i t  market r a t e  depends upon t h e  r e l a t i v e  

s t r e n g t h  of the  a s s e t  and debt  r e a l l o c a t i o n s  i n  f i n a n c i a l  balance shee t s ,  

during t h e  i n i t i a l  r e a l l o c a t i o n  process. The major i n t e r e s t  r a t e  hypotheses 

a re .  

1. The c r e d i t  market m u l t i p l i e r  (a) responds p o s i t i v e l y  t o  changes 

i n  t h e  c r e d i t  market r a t e  ( i e ) .  From Equation 3-13, e ( a ,  i e )  > 0. 

2. The e l a s t i c i t y  of supply of earning a s s e t s  t o  the  banking sec to r  

by the  p r i v a t e  s e c t o r  ( funct ion  h), with  respect  t o  t h e  c r e d i t  market r a t e ,  is 

negat ive  by hypothesis .  The d i f fe rence  between the  i n t e r e s t  e l a s t i c i t y  

of m u l t i p l i e r  a  and funct ion  h  c o n s t i t u t e s  the  common denominator f o r  a l l  

e l a s t i c i t y  expressions i n  Table 3.11. The denominator is  p o s i t i v e  and 

represents  the  secondary i n t e r e s t  r a t e  e f f e c t  of a  change i n  exogenous 
i 

, ,  var iab les .  



3. Changes i n  the  adjus ted  monetary base cause an inver se  change i n  

t h e  c r e d i t  market r a t e .  

4. An i nc rease  i n  the  s t a t u t o r y  reserve  requirement on demand and 

time depos i t s ,  and i n  Bank Rate,  causes an increase  i n  the  c r e d i t  market r a t e .  

5 .  The c r e d i t  market r a t e  responds l e s s  t o  changes i n  s t a t u t o r y  reserve  

requirements than t o  changes i n  the  adjus ted  monetary base. This conclusion 

app l i e s  a l s o  t o  changes i n  Bank Rate, i f  t he  response of the  c r e d i t  market 

m u l t i p l i e r  t o  Bank Rate changes, i s  less than uni ty .  

6. 
' 

The response of the  c r e d i t  market r a t e  t o  changes i n  the  s tock of 

outstanding government debt (net of Reserve Bank holdings), is pos i t ive .  

7. Changes i n  t h e  c r e d i t  market r a t e  a r e  p o s i t i v e l y  r e l a t e d  t o  changes 

i n  r e a l  wealth and the  p r i c e  l e v e l  provided t h a t  t h e  wealth and p r i c e  e l a s t i c i t i e s  

of t h e  h  function exceeds t h a t  of m u l t i p l i e r  a .  

8. Income d i s t r i b u t i o n  a f f e c t s  the  c r e d i t  market r a t e  p o s i t i v e l y  i f  

t h e  c r e d i t  market m u l t i p l i e r  is  dominated by an associa ted  change i n  the  

behaviour r a t i o  PI, i . e .  e ( a ,  Y D I S )  < 0. 

9. The e l a s t i c i t y  of the  c r e d i t  market r a t e  with respect  t o  the  

i n t e r e s t  r a t e  on non banking s e c t o r  earning a s s e t s  is  pos i t ive ,only  i f  the  

i n t e r e s t  response of the  h  funct ion  exceeds t h a t  of m u l t i p l i e r  a .  

lrrjlrrj 

A complete mathematical de r iva t ion  of t h e  e l a s t i c i t y  expressions 



i n  Table 3.11, is provided i n  ~ ~ ~ e n d i i  A. 9.2,  t oge the r  w i th  a  convenient  

summary. A l l  t h e  s i g n s  i n  Table 3.11 depend on t h e  empi r i ca l  i n e q u a l i t i e s  

t h a t  t h e  currency r a t i o  (PI) i s  g r e a t e r  than  t h e  Reserve Bank lending  r a t i o  

(P8) and t h a t  t h e  s t a t u t o r y  r e s e r v e  requirement  on demand d e p o s i t s  i s  g r e a t e r  

t 
than  on t i m e  d e p o s i t s  ( r  > r ) I n  a d d i t i o n ,  e  ( i e ,  YDIS) > 0 r e q u i r e s  

t h a t  changes i n  t h e  c r e d i t  market m u l t i p l i e r  a r e  dominated by v a r i a t i o n s  i n  

P1, r e s u l t i n g  from changes i n  income d i s t r i b u t i o n .  The s i g n s  on t h e  

e l a s t i c i t i e s  wi th  r e s p e c t  t o  t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  

a s s e t s ,  r e a l  weal th and t h e  p r i c e  l e v e l ,  r e q u i r e  t h a t  t h e  response of t h e  
- .  

h func t ion  t o  changes i n  t h e s e  v a r i a b l e s  ( t h e  deb t  e f f e c t )  i s  g r e a t e r  than  

t h e  a s soc i a t ed  response of t h e  c r e d i t  market m u l t i p l i e r  ( t h e  a s s e t  e f f e c t ) ,  

i.e. e (h ,  X) > e ( a ,  x) f o r  x = io, w/PW, P. 

I n  t h e  fo l lowing  s e c t i o n  w e  d e r i v e  t h e  responses of t h e  money supply 

wi th  r e spec t  t o  t h e  exogenous variables ,making use  of t h e  s i g n  p a t t e r n s  

on t h e  c r e d i t  market r a t e  e l a s t i c i t i e s .  



4. SOLUTION FUNCTION FOR THE MONEY STOCK AND THE 

RESPONSES OF THE MONEY MULTIPLIER (m) AND THE 

MONEY STOCK TO CHANGES I N  THE EXOGENOUS VARIABLES 

I n  t h i s  s e c t i o n ,  we d e r i v e  t h e  s o l u t i o n  func t ion  f o r  t h e  equ i l i b r ium 

money s t o c k  and t h e  response p a t t e r n s  of t h e  money s t o c k  t o  changes i n  exogenous 

v a r i a b l e s .  These responses are decomposednto t h r e e  avenues of i n f luence ,  

viz., a d i r e c t  o r  impact e f f e c t  on money m u l t i p l i e r  m, an i n t e r e s t  rate 

response,  and a secondary o r  feedback response on m r e s u l t i n g  from 

changes i n  i n t e r e s t  r a t e s .  Tables  3.V t o  3.VIII i n  t h e  t e x t ,  summarise 

formal ly  t h e s e  response p a t t e r n s .  De ta i l ed  d e r i v a t i o n s  are provided i n  

. Appendices A.8 and A . l O .  

We proceed t o  d e r i v e  t h e  money supply s o l u t i o n  func t ion  and a s s o c i a t e d  

e l a s t i c i t i e s .  I n  Appendix A.5, t h e  semi-reduced form f o r  t h e  money supply 

is de r ived  i n  terms of money m u l t i p l i e r  (m) and t h e  ad jus t ed  monetary base  

( B ~ ) ,  where m is  def ined  a s  a  non l i n e a r  combination of t h e  f o u r  p o r t f o l i o  

a l l o c a t i o n  r a t i o s ,  PI, P2, P8, bl. Thus, r e w r i t i n g  t h e s e  equat ions:  

where 

Since m depends upon t h e  arguments of i t s  c o n s t i t u e n t  r a t i o  parameters ,  

i t s  gene ra l  form is  given by: 

d' t '  
m = m ( i ,  r , r , ibr, VIPw, P, YDIS) (3-16) 



s 

where t h e  v a r i a b l e s  i n  Equation 3-16 'are  as def ined  previous ly .  20 The 

loga r i thmic  forms of Equation 3-14 and 3-16 are, r e s p e c t i v e l y :  

l o g  M~ = l o g  m + l o g  B~ (3-17) 

l o g  m = e(m, i e )  l o g  ie + C e(m, y )  l o g  y (3-18) 

where y is a v e c t o r  con ta in ing  t h e  arguments of Equation 3-16 excluding 

t h e  c r e d i t  market rate index  (i,). 

S u b s t i t u t i n g  f o r  l o g  ie from t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion  

(Equation 3-12), t h e  s o l u t i o n  func t ion  f o r  t h e  equ i l i b r ium money s t o c k  is: 
- - 

l o g  M2 = e(m, i e )  [ Z e ( i e ,x )  l o g  x + e ( i e , ~ a ) l o g  Ba] + 
c e(m, y )  l o g  y + l o g  B~ 

= e(m, i e )  Z e ( i e , x )  l o g  x + E e(m, y) l o g  y + 

11 + e(m, i e )  e ( i e ,  B ~ ) )  l o g  B~ (3- 19 ) 

The f u l l y  expanded func t ion  i s  given i n  Appendix A . l O . l .  D i f f e r e n t i a t i o n  of 

t h i s  func t ion  y i e l d s  e l a s t i c i t y  express ions  f o r  t h e  money s t o c k  w i t h  r e s p e c t  

t o  each exogenous v a r i a b l e .  These e l a s t i c i t i e s  a r e  l i s t e d  i n  Table 3.V of 

t h e  text  where i t  is  seen  t h a t  t h e  money supply responses depend upon t h e  

d i r e c t  response of t h e  money m u l t i p l i e r  (m) t o  changes i n  t h e  c r e d i t  market 

rate ( i ,  d i r e c t  and secondary responses of t h e  c r e d i t  market m u l t i p l i e r  

(a) w i t h  r e s p e c t  t o  t h e  same v a r i a b l e s ,  and t h e  responses of t h e  ea rn ing  

asset supply func t ion  (h) .  

20*i = v e c t o r  of i n t e r e s t  rates conta in ing  t h e  c r e d i t  market r a t e  
index  ( i ) ,  t h e  t ime d e p o s i t  r a t e  ( i t )  and t h e  r a t e  on non banking s e c t o r  
ea rn ing  a s s e t s  ( i o )  . 
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Since t h e  c r e d i t  market elasticities have been f u l l y  analysed i n  

Sec t ion  3, Table 3.VI p r e s e n t s  a more gene ra l  s ta tement  of t h e  express ions  

i n  Table 3.V. 21 I n  Table 3.V, a l l  t h e  money supply  e l a s t i c i t i e s  a r e  def ined  

as a conf igu ra t ion  of t h e  responses of  t h e  money and c r e d i t  market m u l t i p l i e r s  

and t h e  ea rn ing  a s s e t  supply func t ion  (h) ,  wh i l e  i n  Table 3.V1, t h e  money 

supply e l a s t i c i t i e s  a r e  re formula ted  i n  'terms of t h r e e  response p a t t e r n s ;  

t h e  response of m t o  changes i n  t h e  c r e d i t  market r a t e ,  e(m, i e ) ,  t h e  response 

of t h e  c r e d i t  market rate t o  changes i n  exogenous v a r i a b l e s ,  e ( i e ,  x )  [where 

x is  a v e c t o r  con ta in ing  t h e  exogenous var iab les1 ,and  t h e  response of m t o  

changes i n  t h e  exogenous v a r i a b l e s ,  e(m, x ) .  The purpose of t h i s  

re formula t ion  i s  t o  subsume t h e  i n t e r e s t  r a t e  e f f e c t s  of changes i n  t h e  c r e d i t  

market m u l t i p l i e r  and t h e  ea rn ing  a s s e t  supply func t ion  i n  a s i n g l e ,  s u r r o g a t e  

term, r e p r e s e n t i n g  t h e  o v e r a l l  e f f e c t  on t h e  c r e d i t  market r a t e  of a change i n  

t h e  exogenous v a r i a b l e s .  From our  re formula t ion ,  w e  a r e  a b l e  t o  dichotomise 

c l e a r l y  t h e  de te rminants  of t h e  money supply e l a s t i c i t i e s  i n t o  two b a s i c  

channels  of i n f luence ;  t h e  f i r s t ,  working through t h e  money m u l t i p l i e r  and 

t h e  second, working through t h e  c r e d i t  market. This  process  is rep resen ted  

bytwo convenient express ions  below, which summarise t h e  e l a s t i c i t i e s  i n  Table 

3 .V1,  and f a c i l i t a t e  some gene ra l  observa t ions .  

where, 

x = v e c t o r  of exogenous v a r i a b l e s  i n  t h e  model. 

21' Table 3.VI is der ived  by s u b s t i t u t i n g  t h e  c r e d i t  market r a t e  
e l a s t i c i t i e s  i n  Table 3.11 i n t o  t h e  money supply e l a s t i c i t i e s  i n  Table 3.V. 
This  procedure is  e l abora t ed  i n  Appendix A.10.2. 



Equations 3-20 and 3-21, r e v e a l  t h e  two-path t ransmiss ion  mechanism l i n k i n g  

changes i n  exogenous v a r i a b l e s  t o  changes i n  t h e  money supply.  I n  Equation 

3-20, t h e  f i r s t  term ( u n i t y ) ,  expresses  t h e  d i r e c t  o r  impact e f f e c t  on the  

money supply of a  change i n  t h e  a d j u s t e d  monetary base ,  wh i l e  t h e  second 

term demonstrates t h e  secondary feedback e f f e c t  on m u l t i p l i e r  m through t h e  

i n t e r e s t  r a t e  mechanism, which s e r v e s  t o  modify t h e  d i r e c t  e f f e c t .  The 

same c a u s a l  p a t t e r n  is d i s c e r n i b l e  i n  Equation 3-21, where e(m, x )  is  t h e  

d i r e c t  e f f e c t  on m of a change i n  xJwhich d i s t u r b s  p o r t f o l i o  e q u i l i b r i a  i n  

ba lance  s h e e t s ,  r e s u l t i n g  i n  adjustments  a t  t h e  e x i s t i n g  s e t  of i n t e r e s t  
. - 

rates. The adjustment  process  towards a new equi l ibr ium p o s i t i o n  a l t e r s  t h e  

c r e d i t  market r a t e ,  e ( i e ,  x ) ,  which induces a second round of p o r t f o l i o  

a d j ~ s t m e n t  and a f u r t h e r  change i n  m, g iven by e(m, i e ) .  The d i r e c t  

e f f e c t  on m is modified by t h e  feedback response of m due t o  changes i n  

t h e  c r e d i t  market r a t e .  I n  both  equat ions ,  m u l t i p l i e r  m and t h e  r a t e  of 

i n t e r e s t  mechanism c o n s t i t u t e  t h e  two-path mechanism l i n k i n g  t h e  money 

s t o c k  t o  t h e  exogenous v a r i a b l e s .  

Our a n a l y s i s  r e q u i r e s  a more d e t a i l e d  explana t ion  of t h e  i n t e r e s t  

response of m u l t i p l i e r  m -- t e r m  e(m, i e ) ,  which i s  common t o  a l l  t h e  

e l a s t i c i t i e s  i n  Tables  3.V and 3.VI. 
22 

Analogous wi th  Equation 3-13, e(m, i e )  is  a  combination of i n t e r e s t  

e l a s t i c i t i e s  and p o r t f o l i o  a l l o c a t i o n  r a t i o s .  

2 2 * ~ n  Table 3.V, t h i s  term appears  i n  t h e  numerator,  t h e  s i g n i f i c a n c e  
O f  which,is d e a l t  w i th  below. 



The i n t e r e s t  r a t e  response of m depends on t h e  i n t e r e s t  r a t e  responses 

of P2, P8, and Y and t h e  consequent response of m t o  changes i n  t h e s e  

parameters .  Table 3.VII l is ts  t h e  e x p l i c i t  express ions  f o r  e(m, P2) ,  

e(m, P8) and e(m, bl) - complete d e r i v a t i o n s  and s i g n  p a t t e r n s  a r e  provided 

i n  Appendix 8.1. e(bl,  Y ) is  an e x p l i c i t  express ion  wi th  a  de te rmina te  

s i g n ,  der ived  i n  Appendix A.6.4. The remaining terms a r e  t h e  i n t e r e s t  
t 

e l a s t i c i t i e s  of t h e  behaviour  equat ions  d iscussed  i n  Chapter 2,  and Chapter 3, 

Sec t ion  2.3. I n  Appendix A.10.2, Equation A.10.2-17, w e  demonstrate  t h a t  

t h e  i n t e r e s t  e l a s t i c i t y  of m i s  p o s i t i v e  i f  P1> P8, bl < 1 and i f  t h e  

s t a t u t o r y  r e s e r v e  requirement  on demand depos i t  is g r e a t e r  than  on time 

t' depos i t  ( rd '  > r ) A s  mentioned above, t h e  product e(m, i e )  e ( i e ,  X) 

fo rma l i se s  t h e  secondary o r  feedback e f f e c t  on m due t o  changes i n  i n t e r e s t  

r a t e s .  

I n  o rde r  t o  d i s c e r n  t h e  s i g n i f i c a n c e  of t h e  i n t e r e s t  rate mechanism, 

w e  must t u r n  t o  t h e  more d e t a i l e d  express ions  i n  Table 3.V. Combining 

e(m, i e )  w i th  t h e  denominators of t h e  express ions jn  Table 3.V, a new 

v a r i a b l e  K is  in t roduced ,  def ined  a s  t h e  feedback ope ra to r  and is given 

by: 



where the denominator embodies the working of the credit market through 

multiplier a and function h. The total interest rate effect is determined 

by the relative magnitudes of the numerator and denominator, a matter to 

which we now turn. 

We have seen that e(a, ie) > 0, and since e(h, ie) < 0 a priori, 

[e(a, ie) - e(h, ie)] > 0 (Section 3 of this chapter). Given that e(m, ie) > 0, 

we are able to derive a constraint for K, by demonstrating that since 

then 0 < K < 1. Proof of this inequality is provided in Appendix A.12. 

Since K is a component of all the money supply elasticities in Table 

3 . V ,  the direct effect of changes in exogenous variables will be modified 

by the interest rate effect by a factor K lying in the interval 0 < K < 1. 

We conclude our general remarks with several observations, which refer 

specifically to Table 3 . V  and are implied in Table 3 . V I .  The expressions 

in Table 3 . V  may be summarised by a general expression e(M2, x) = Kc + d 
for x = exogenous variables; where c is the second multiplicative term 

in the numerators, reflecting the direct effect of changes in exogenous 

variables on multiplier a, and function h where applicable, and d is the 

second additive term reflecting the direct effect on m (see esp. Table 3.IX). 

Since 0 < K < 1, the interest rate effect attenuates the direct effect (c), 

of a change in exogenous variables, in all cases. An increase in K lowers 

this attenuating effect and vice versa. It should be stressed that the 

attenuating influence of K is due directly to the positive interest elasticity 



of m u l t i p l i e r  m. I f  e(m, i e )  tends' t o  zero,  changes i n  exogenous v a r i a b l e s  

a r e  confined t o  t h e  d i r e c t  e f f e c t s  (d, defined above) opera t ing  through the  

money m u l t i p l i e r .  An inc rease  i n  e(m, i ) r a i s e s  K and lowers i ts  a t t enua t ing  e 

inf luence  i n  cases where K e n t e r s  t h e  e l a s t i c i t y  expressions mul t ip l i ca t ive ly .  

S imi lar ly ,  a higher i n t e r e s t  r a t e  response of m u l t i p l i e r  a ,  and of funct ion  

h i n  

t u r n  

3. V I  

absolute  value,  lowers K and r a i s e s  i t s  a t t enua t ing  inf luence .  We 

now t o  a cons idera t ion  of t h e  separa te  expressions i n  Tables 3.V and 

and commence wi th  t h e  adjus ted  monetary base. 

Since t h e  monetary base is  a c r u c i a l  pol icy  v a r i a b l e  i n  t h i s  s tudy,  
- .  

i ts causal  l i n k s  wi th  t h e  money s tock  a r e  e labora ted  on i n  d e t a i l  ( a t  t h e  

expense of some r e p e t i t i o n ) .  This l inkage  app l i e s  with l i t t l e  modificat ion,  

t o  t h e  remaining e l a s t i c i t y  expressions.  I n i t i a l l y ,  the  d i r e c t  e f f e c t  of an 

inc rease  i n  the  adjus ted  m0netar.y base  is t o  r a i s e , t h e  money supply (by 

increas ing depos i t s  i n  t h e  banking s e c t o r ,  and currency with t h e  publ ic)  

and t o  generate excess reserves  i n  t h e  banking sec to r .  Balance shee t  

e q u i l i b r i a  i n  t h e  banking and p r i v a t e  s e c t o r s  a r e  d is turbed due t o  an 

inc rease  i n  p o r t f o l i o  a l l o c a t i o n  r a t i o s  P1, P2, and bl, abovetbeir  

equil ibrium values. A n  excess supply is crea ted  i n  t h e  money market due t o  

a rightward s h i f t  of t h e  supply curves. This excess of a c t u a l  ove7- des i red  

r a t i o s  s t imula tes  e f f o r t s  t o  r e s t o r e  the  i n i t i a l  r a t i o s  a t  t h e  e x i s t i n g  s e t  

of i n t e r e s t  r a t e s  by t r ansac t ions  i n  the  c r e d i t  market, which exe r t  a 

downward pressure  on i n t e r e s t  r a t e s ,  and s e t  i n  motion a secondary round 

of p o r t f o l i o  adjustments (movements along t h e  new supply curve). The money 

and c r e d i t  market m u l t i p l i e r s  respond t o  the  f a l l  i n  the  c r e d i t  market r a t e .  

From Table 3.V1, Equation 1, t h i s  mechanism is  immediately apparent.  

Assume t h a t  the  adjus ted  monetary base  is  increased by an open market purchase 



of government s e c u r i t i e s .  The in t e r ' e s t  r a t e  f a l l s  and economic u n i t s  al ter 

t h e i r  equ i l i b r ium p o r t f o l i o  a l l o c a t i o n  r a t i o s .  Since e  ( i e ,  B ~ )  < 0, 

and a s  we have seen  e(m, i ) > 0 ,  t h e  product  term is  negat ive .  The i n i t i a l  e 

i n c r e a s e  i n  t h e  base  raises t h e  money supply s imultaneously by an  equa l  

amount. I f  t h e h t e r e s t  rate mechanism were inope ra t ive ,  o r  i n t e r e s t  r a t e s  

ad jus t ed  s lowly (due t o  low i n t e r e s t  e l a s t i c i t i e s  of t h e  s t r u c t u r a l  equa t ions ) ,  

a 
e(M2, B ) would approach un i ty .  The r a t e  of i n t e r e s t  mechanism, t h e r e f o r e ,  

a t t e n u a t e s  t h e  p o s i t i v e  i n f l u e n c e  of a  change i n  t h e  base  on t h e  money 

supply. I n  p a r t i c u l a r ,  t h e  degree of a t t e n u a t i o n  is  g r e a t e r  t h e  h ighe r  
- - 

is t h e  i n t e r e s t  response of m u l t i p l i e r  m and t h e  lower is  t h e  i n t e r e s t  

response of m u l t i p l i e r  a  and t h e  h  func t ion  (Table 3.V,Equation 1 ) .  Since K 

does n o t  e n t e r  Equation 1 of Table 3.V m u l t i p l i c a t i v e l y ,  a h ighe r  va lue  of 

K lowers t h e  e f f i c a c y  of monetary p o l i c y  exe rc i sed  through t h e  ad jus t ed  

monetary base  r e l a t i v e  t o  changes i n  s t a t u t o r y  r e s e r v e  requirements  and Bank 

Rate (Equations 2-4, Table 3.V). We conclude t h a t  0  < e(M2, B ~ )  < 1. 

The money supply responds p o s i t i v e l y  t o  changes i n  t h e  ad jus t ed  monetary 

base b u t  l e s s  than p ropor t iona te ly .  

The remaining e l a s t i c i t i e s  i n  Table 3.V e x h i b i t  similar c a u s a l  sequences.  

An i n f l e x i b l e  i n t e r e s t  r a t e  mechanism which lowers K w i l l  reduce t h e  magnitude 

of t h e  f i r s t  terms. The e f f e c t s  of a  change i n  t h e  exogenous v a r i a b l e s  

w i l l  b e  confined t o  t h e  d i r e c t  e f f e c t  working through m u l t i p l i e r  m,  where 

p o r t f o l i o s  a r e  ad jus t ed  wi thout  inducing secondary i n t e r e s t  r a t e  responses.  

Before d i scuss ing  t h e  i n d i v i d u a l  e l a s t i c i t i e s  i n  Table 3.VI (Equations 

2 t o  9), we r e f e r  back t o  Equation 3-21 of t h e  t e x t ,  which summarises t h i s  

t a b l e ,  and r e c a l l  t h a t  t h e  common term e(m, i e )  > 0. The term e ( i e ,  X) 



has been f u l l y  d e a l t  w i t h  i n  Sectiofi  3 of t h i s  chapter  and i t s  components 

are l i s t e d  i n  Tables  3.11 and 3.IV. F u l l  d e r i v a t i o n s  a r e  provided i n  

Appendix A.10.2, which a l s o  con ta ins  a convenient summary. The product  

e(m, i e )  e ( i e ,  x )  r e p r e s e n t s ,  as previous ly ,  t h e  secondary i n t e r e s t  r a t e  

e f f e c t s .  

The remaining term i n  Equation 3-21 is e(m, x) which r e p r e s e n t s  t h e  

d i r e c t  e f f e c t  on m u l t i p l i e r  m of a change i n  exogenous v a r i a b l e s .  

In gene ra l ,  

where, y is  a v e c t o r  con ta in ing  t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s  PI, P2, P8, 

bl and x i s  a v e c t o r  of exogenous var iab les .e (m,  y )  c o n s i s t s  of a s e t  of 

e x p l i c i t  express ions ,  f u l l y  de r ived  toge the r  wi th  s i g n  p a t t e r n s  and i n e q u a l i t y  

cond i t i ons  i n  Appendix A.8.1, and l i s t e d  i n  Table 3.VIII. The e l a s t i c i t i e s  

of t h e  r a t i o  parameters ,  wi th  r e s p e c t  t o  t h e  exogenous v a r i a b l e s ,  e (y ,  x ) ,  

t a k e  t h e  a p r i o r i  s i g n s  d iscussed  i n  Chapter 2. The composite express ions  

f o r  t h e  product  e(m, y )  e ( y ,  x )  t oge the r  w i th  s i g n s  and i n e q u a l i t y  

cond i t i ons  a r e  provided i n  Appendix A.8.2 and these  a r e  l i s t e d  i n  Tables  

3 . V I I  and 3.VIII.  F i n a l l y ,  Appendix A.10.2 conta ins  complete d e r i v a t i o n s  

of t h e  express ions  i n  Tables 3.V and 3.VI. The remaining e l a s t i c i t y  

express ions  i n  Table 3.VI (Equations 2-9) a r e  now c l a r i f i e d  below, by 

r e i t e r a t i n g  t h e  main elements i n  t h e  t ransmiss ion  mechanism and s y n t h e s i s i n g  

t h e  d i r e c t  and secondary e f f e c t s  determining t h e  money supply e l a s t i c i t i e s .  

An i n c r e a s e  i n  t h e  s t a t u t o r y  r e s e r v e  requirement on demand and time 

d e p o s i t s  r a i s e s  t h e  va lue  of t h e  banking s e c t o r ' s  r e se rve  r a t i o  (bl) and 



lowers t h e  money m u l t i p l i e r  (m), e(m, bl) < 0. This  nega t ive  r e l a t i o n s h i p  

is unambiguous and i t s  va lue  depends, i n t e r  a l i a ,  on t h e  d i s t r i b u t i o n  of 

t o t a l  banking s e c t o r  depos i t s  between demand and time d e p o s i t s  (Table 3.VII). 

P o r t f o l i o  adjustments i n  t h e  banking s e c t o r  raise t h e  c r e d i t  market 

rate [ e ( i e ,  r d ' )  > 0, e ,  r t ' )  > 01 which a t t e n u a t e s  t h e  nega t ive  d i r e c t  

e f f e c t .  The money supply response t o  changes i n  s t a t u t o r y  r e se rve  

requirements depends on t h e  r e l a t i v e  abso lu t e  va lues  of t h e  d i r e c t  and secondary 

e f f e c t s  and is ,  t h e r e f o r e ,  n o t  unambiguous. The money s t o c k  responds 

nega t ive ly  t o  an inc rease  i n  r e s e r v e  requirements  i f  t h e  nega t ive  d i r e c t  
- - 

e f f e c t  outweighs t h e  p o s i t i v e  secondary i n t e r e s t  r a t e  e f f e c t .  

On t h e  b a s i s  of t h e s e  preceding arguments, a  formal assessment of t h e  

r e l a t i v e  e f f i c a c y  of monetary p o l i c y  exe rc i sed  through t h e  ad jus t ed  monetary 

base  a s  opposed t o  changes i n  s t a t u t o r y  r e s e r v e  requirements ,  is  now poss ib l e .  

Refer r ing  t o  Table 3.V, Equation 1 is  w r i t t e n  a s :  

S u b s t i t u t i n g  i n t o  t h e  s t a t u t o r y  r e s e r v e  e l a s t i c i t i e s ,  we o b t a i n  t h e  gene ra l  

expression:  

d '  t '  
where x  = r , r 

Since 0 < e(M2, Ba) < 1, t h e  term i n  square  b t a c k e t s  i n  Equation 3-27 i s  a l s o  

l e s s  than un i ty ,  and s i n c e  e ( a ,  x) < 1, t h e  e l a s t i c i t y  of t h e  money supply 

wi th  r e spec t  t o  t h e  base  exceeds t h e  f i r s t  product  term. Provided t h a t  

e(m, x)  i s  not  t oo  l a r g e  i n  a b s o l u t e  va lue ,  t h e  base  w i l l  have a  l a r g e r  



i n f luence  on t h e  money supply than  w i l l  a  change i n  s t a t u t o r y  r e s e r v e  

requirements .  This  is  c l e a r l y  seen  i n  Table 3.V, Equations 2 and 3, where 

t h e  term conta in ing  m u l t i p l i e r  a  lowers K s o  t h a t  t h e  f i n a l  response of t h e  

money supply t o  changes i n  s t a t u t o r y  r e s e r v e  requirements  depends on 

t h e  a b s o l u t e  va lue  of t h e  a d d i t i v e  term. 

An i n c r e a s e  i n  Bank Rate lowers m u l t i p l i e r  m d i r e c t l y ,  by lowering 

t h e  P8 r a t i o  [e(m, i b r )  < 0 - Table 3.VIII l .  The c r e d i t  market 

rate rises, inducing a  secondary o f f s e t t i n g  i n c r e a s e  i n  m [e(m, Fe) e ( i e ,  h r )  > 01. 

The n e t  e f f e c t  on t h e  money supply i s  nega t ive  i f  t h e  d i r e c t  e f f e c t  i s  n o t  

outweighed by t h e  secondary i n t e r e s t  r a t e  e f f e c t .  

I n  t h e  case  of a  change i n  t h e  s t o c k  of n e t  ou t s t and ing  government 

0 
debt  (F ), t h e  i n i t i a l  d i r e c t  e f f e c t  does n o t  o p e r a t e  on t h e  money m u l t i p l i e r  

b u t  on t h e  h func t ion ,  and hence on t h e  c r e d i t  market r a t e  d i r e c t l y  (Tables 

0 3.V and 3.V1, Equation 9 ) .  An i n c r e a s e  i n  F e x e r t s  an upward p re s su re  on 

c r e d i t  market r a t e s ,  which r a i s e s  m. Hence, t h e  money supply response is 

unambiguously p o s i t i v e .  2  3 

An i n c r e a s e  i n  r e a l  weal th  induces  p o r t f o l i o  r e a l l o c a t i o n s  invo lv ing  

both t h e  demand f o r  f i n a n c i a l  a s s e t s  ( t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s  P1 

and P2) and t h e  demand f o r  deb t  ( func t ion  h) .  The m u l t i p l i e r  m r i s e s  

[e(m, k'/Pw) > 0 - Table 3.VIII l  as w e l l  as t h e  c r e d i t  market r a t e  

[e(ie,W/Pw) > 0).  The i n f  luence of r e a l  weal th  on t h e  c r e d i t  market r a t e  

depends on t h e  cond i t i on  t h a t  1 e (h ,W/Pw) I . I e ( a ,  W/Pw) 1 which means 

2 3 ' ~ f .  Brunner-Meltzer [17] ,  pp.163, 164. 



t h a t  t h e  a s s e t  e f f e c t  must n o t  outweigh t h e  debt  e f f e c t ,  k. t h e  i n c r e a s e  

i n  i n t e r e s t  r a t e s  due t o  an i n c r e a s e  i n  t h e  demand f o r  debt  must n o t  b e  

o f f s e t  by t h e  f a l l  i n  i n t e r e s t  r a t e s  due t o  an inc rease  i n  t h e  demand f o r  

banking s e c t o r  depos i t s  [ s e e  e ( i e ,  w/PW) i n  Appendix A.9.21. The money 

supply response t o  an i n c r e a s e  i n  real weal th  i s  p o s i t i v e  i f  t h i s  i n e q u a l i t y  

is s a t i s f i e d .  I f  t h i s  is t r u e ,  then  i n  Table 3.V1, t h e  i n t e r e s t  

rate e f f e c t  r e i n f o r c e s  t h e  d i r e c t  e f f e c t  e(m, i e )  ( i ,  W/Pw) > 0 and 

e ( m ,  W/PJ > 0.  

Simi l a r  conclusions apply ,  i n  gene ra l ,  t o  i nc reases  i n  t h e  p r i c e  l e v e l  

and t h e  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  ( i o ) .  The d i r e c t  and 

secondary e f f e c t s  r e i n f o r c e  each o t h e r  and t h e  money supply response is  

p o s i t i v e  provided t h a t  t h e  e l a s t i c i t y  of t h e  h func t ion  wi th  r e s p e c t  t o  

changes i n  t hese  exogenous v a r i a b l e s  is g r e a t e r  than  t h e  response of m u l t i p l i e r  

a (Appendix A.9.2). The e f f e c t  of changes i n  t h e  r a t e  on non banking s e c t o r  

ea rn ing  a s s e t s  on t h e  P2 r a t i o  is  worthy of mention. A s  d i scussed  i n  Chapter 

2, Sec t ion  4.5 (Equation 2-30), t h i s  r e l a t i o n  is, muta t i s  mutandis,  p o s i t i v e  

when w e  account f o r  t h e  s u b s t i t u t a b i l i t y  between banking s e c t o r  d e p o s i t s  and 

o t h e r  f i n a n c i a l  a s s e t s .  An i n c r e a s e  i n  io a l s o  r a i s e s  t h e  supply of earn ing  

assets t o  t h e  Reserve Bank (P8) s i n c e  r e s e r v e  bank c r e d i t  becomes r e l a t i v e l y  

cheaper.  M u l t i p l i e r  m responds p o s i t i v e l y  t o  t h e  combined changes i n  P2 

and Pa, r e s u l t i n g  from t h e  d i r e c t  e f f e c t  of a  change i n  io. It fo l lows  

t h a t  an inc rease  i n  t h e  p r i c e  l e v e l  and t h e  i n t e r e s t  r a t e  on non banking 

s e c t o r  earn ing  a s s e t s ,  w i l l  r a i s e  t h e  money supply i f  t h e  i n e q u a l i t y  above 

is s a t i s f i e d .  
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TABLE 3 .V 

THE ELASTICITIES OF THE MONEY SUPPLY WITH 
RESPECT TO THE EXOGENOUS VARIABLES 

NOTES: Derivations are provided in Appendix A.10.2. 



THE ELASTICITIES OF THE MONEY SUPPLY WITH RESPECT 
TO THE EXOGENOUS VARIABLES IN TERMS OF THE 

CREDIT MARKET RATE INDEX ELASTICITIES 

NOTES: Derivations are provided in Appendix A.10.2. 



TABLE 3.VII 

THE ELASTICITIES OF THE MONEY MULTIPLIER 
WITH RESPECT TO THE RATIO PARAMETERS 
AND STATUTORY RESERVE REQUIREMENTS 

where A2 = P, + bl(l + P2) - Pa 

NOTES: Derivations are provided in AppendixAg.1. 



TABLE 3.VIII 
8 

THE ELASTICITIES OF THE MONEY MULTIPLIER WITH 
RESPECT TO THE EXOGENOUS VARIABLES 

for x = VIPw, P; and f o r  x = YDIS < 0 

where 
t' 

A 1 = rd'D + r T, = P + b l ( l  + p2) - 1 8 

NOTES: Deriva t ions  a r e  provided i n  Appendix A.8.2. 



A r e d i s t r i b u t i o n  of income i n  favour of low income wage earners ,  r a i s e s  

t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s  PI, P2 and lowers b However, t h e  associa ted  1 ' 

negative response of m u l t i p l i e r  m [e(m, YDIS) < 01, is not  unambiguous 

and depends on an inequa l i ty  condit ion being s a t i s f i e d  (see Appendix A.8.2, 

Equation A.8.2-3 and summary and Table 3.VIII). A s i m i l a r  inequa l i ty  holds 

f o r  e ( i e ,  YDIS)> 0 (see Appendix A.9.2, Equation A.9.2-6 and summary). 

Consequently, e(m, i e )  e ( i e ,  YDIS) > 0 and e(m, YDIS)< 0 only i f  t h e  above 

mentioned i n e q u a l i t i e s  a r e  s a t i s f i e d .  The i n e q u a l i t i e s  imply t h a t  t h e  

response of t h e  currency r a t i o  t o  changes i n  income d i s t r i b u t i o n  (hypothesised 
. . 

as pos i t ive )  is  s u f f i c i e n t l y  high i n  absolute  value s o  a s  t o  outweigh the  

corresponding responses of P2 and bl, such t h a t  v a r i a t i o n s  i n  m u l t i p l i e r  m 

and-mul t ip l i e r  a  a r e  dominated by t h e  response of P  t o  changes i n  income 1 

d i s t r i b u t i o n  (see Appendix A.10.2 and summary i n  p a r t i c u l a r ) .  A change i n  

income d i s t r i b u t i o n  w i l l  r a i s e  the  money supply i f  the  i n e q u a l i t i e s  

above a r e  s a t i s f i e d .  

4.1 Summary and Conclusions 

Provided below is an o v e r a l l  summary of t h e  m u l t i p l i e r  and c r e d i t  market 

mechanisms t h a t  t ransmit  changes i n  exogenous va r iab les  t o  the  money s tock,  

followed by a  summary of the  main hypotheses generated i n  t h i s  sec t ion.  

The e l a s t i c i t i e s  i n  Table 3.V a r e  rewr i t t en  i n  terms of t h e  feedback 

opera tor  K and l i s t e d  i n  Table 3.IX. Scrutiny of these  expressions reveals  

t h a t  t h e  money supply e l a s t i c i t i e s  a r e  dependent on the  secondary i n t e r e s t  

r a t e  o r  feedback mechanism (summarised by K), and the  d i r e c t  e f f e c t  of 

changes i n  the  exogenous va r iab les  on mul t ip l i e r  a ,  m u l t i p l i e r  m and t h e  h 

function.  The s ign  pa t t e rns  a r e  implied by the  expressions i n  Table 3.X 



TABLE 3.IX 
I 

MONEY SUPPLY ELASTICITIES WITH RESPECT TO THE 
EXOGENOUS VARIABLES IN TERMS OF VARIABLE K 

e(M2, FO) = ~e (h, FO) > 0 
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TABLE 3 .X 

SUMMARY OF SIGN PATTERNS RELEVENT TO THE 
MONEY SUPPLY ELASTICITIES I N  TABLE 3 .  I X  

SIGNS 

O < K < l  

SOURCES 

E q u a t i o n  3 - 2 4  

T a b l e  3.111 a n d  A p p e n d i x  A . 7 . 1  

11 11 

E q u a t i o n  2 . 3 1  

11 

T a b l e  3 . V I I  a n d  A p p e n d i x  A . 8 . 1  

11 1 I 

I' 3 . V I I I  - :  " A . 8 . 2  

I t  I 1  



in The pos tu l a t ed  s i g n s  on a l l  t h e  money supply e l a s t i c i t i e s  

i- 

in Table 3.IX r e q u i r e  t h a t  

I n  a d d i t i o n ,  Equations 2 t o  4 r e q u i r e  t h a t  

d' t '  
f o r  x = r , r , ibr, which is equ iva l en t  t o  

in Table 3.VI. This  means t h a t  t h e  d i r e c t  e f f e c t  must exceed t h e  secondary 

e f f e c t  i n  a b s o l u t e  va lue .  

Equations 5 t o  7 i n  Table 3.IX r e q u i r e  t h e  a d d i t i o n a l  i n e q u a l i t y  t h a t  

f o r  x = io, W/Pw, P, implying t h a t  t h e  debt  e f f e c t  must outweigh t h e  a s s e t  

e f f e c t .  I f  t h i s  i n e q u a l i t y  is  s a t i s f i e d ,  then  i n  Table 3.VI 

f o r  x = io, w/PW, P* 



Equation 8 i n  Table 3.IX requikes  two a d d i t i o n a l  i n e q u a l i t i e s :  

l e ( a ,  P1) e(P1, YDIS) I > 1e(aYp2) e(P2, Y D W  

+ e ( a ,  bl) e(bl, Y ) e (  Y , YDIS)I (3-33) 

and 

These i n e q u a l i t i e s  ensure  t h a t  

e ( a ,  YDIS) < 0 (3-34a) 

e(m, YDIS) < 0 (3-34b) 

which means t h a t  m u l t i p l i e r s  a  and m are dominated by r a t i o  parameter P  f o r  1' 

changes i n  income d i s t r i b u t i o n .  

The comparative s t a t i c  imp l i ca t ions  of t h e  model a r e  as fol lows.  

1. The feedback ope ra to r  K measures t h e  secondary i n t e r e s t  r a t e  

e f f e c t  on t h e  money supply and i s  cons t r a ined  t o  l y i n g  i n  t h e  i n t e r v a l  

O < K < l .  

2. The c o n s t r a i n t  on K depends on e(m, i e )  > 0 and impl ies  t h a t  t h e  

i n t e r e s t  r a t e  e f f e c t  a t t e n u a t e s  t h e  d i r e c t  e f f e c t  of changes i n  a l l  t h e  

exogenous v a r i a b l e s  on t h e  money supply.  An i n c r e a s e  i n  e(m, i e )  lowers 

t h e  a t t e n u a t i n g  e f f e c t  of K w h i l e  an i n c r e a s e  i n  e ( a ,  i e )  - e (h ,  i e )  r a i s e s  

t h i s  i n f luence  f o r  a l l  exogenous v a r i a b l e s  o t h e r  than  t h e  ad jus t ed  monetary 

base.  



3. An increase  i n  t h e  adjusted monetary base r a i s e s  t h e  money supply 

less than propor t ionate ly  due t o  the  a t t enua t ing  influence of K, I n  t h i s  

ins tance  an increase  i n  e(m, i e )  and a f a l l  i n  e ( a ,  i e )  - e(h ,  i e )  r a i s e s  

K and lovers  e (M2, Be) . 

4. I f  i n t e r e s t  r a t e s  a r e  slow t o  a d j u s t ,  K approaches zero and e(M2, Ba) 

approaches unity.  Since t h e  e l a s t i c i t i e s  of m u l t i p l i e r  m with respect  t o  

s t a t u t o r y  reserve  requirements and Bank Rate a r e  less than un i ty ,  monetary 

pol icy  exercised through t h e  adjusted monetary base has a g rea te r  e f f e c t  on 
- .  

t h e  money supply than through changes i n  s t a t u t o r y  reserve  requirements and 

Bank Rate. I n  t h e  case of t h e  l a t t e r  pol icy  va r iab les ,  t h e  transmission 

mechanism is confined t o  t h e  d i r e c t  e f f e c t  working through m. 

5. Changes i n  reserve  requirements and Bank Rate a r e  r e l a t e d  inverse ly  

t o  t h e  money supply i f  t h e  d i r e c t  e f f e c t  outweighs the  secondary e f f e c t .  

Changes i n  the  adjusted monetary base w i l l  have a s t ronger  e f f e c t  on t h e  

money supply than w i l l  changes i n  s t a t u t o r y  reserve  requirements, i f  t h e  

response of t h e  money m u l t i p l i e r  t o  changes i n  s t a t u t o r y  reserve  requirements 

is low. 

6. The e f f e c t  on the  money supply of a change i n  the  outstanding 

s tock of government debt is  unambiguously pos i t ive ,  with the  i n t e r e s t  

r a t e  mechanism, working through K, a t t enua t ing  t h e  pos i t ive  e f f e c t  exerted 

by t h e  h function.  
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7. Changes i n  r e a l  wealth,  the  p r i c e  l e v e l  and t h e  i n t e r e s t  r a t e  on 

non banking sec to r  earning a s s e t s ,  a f f e c t  t h e  money supply p o s i t i v e l y  i f  the  

i n t e r e s t  r a t e  e f f e c t  of changes i n  the  demand f o r  banking s e c t o r  deposi t s  

outweighs t h e  i n t e r e s t  r a t e  e f f e c t s  of changes i n  t h e  supply of f i n a n c i a l  

assets t o  the  banking sec to r .  

8. A r e d i s t r i b u t i o n  of income i n  favour of wage earners ,  r a i s e s  the  

money supply i f  t h e  responses of m u l t i p l i e r s  m and a a r e  dominated by changes 

i n  t h e  currency r a t i o  (PI). 
. . 

These hypotheses w i l l  be subjec ted  t o  empirical  inves t iga t ion  i n  

Chapter 4. 



5. INTEREST RATE STABILIZATION POLICY 

I n  Chapter 2, Sect ion 6, w e  concluded t h a t  f i s c a l  pol icy  dominated 

monetary pol icy  only i f  t h e  Reserve Bank agreed t o  s t a b i l i z e  the  i n t e r e s t  

r a t e  on government debt.  I n  t h i s  s e c t i o n ,  we e labora te  on t h e  formal 

impl ica t ions  of t h i s  hypothesis  i n  terms of the  r e l a t ionsh ips  between the  

adjus ted  monetary base,  the  money m u l t i p l i e r ,  the  money s tock and t h e  s tock 

of outstanding government debt.  

The c r e d i t  market r a t e  may b e  s t a b i l i z e d  by Reserve Bank con t ro l  of 

t h e  adjus ted  monetary base o r  t h e  money mul t ip l i a ;  through open market 
- .  

opera t ions ,  v a r i a t i o n s  i n  s t a t u t o r y  rese rve  requirements, Bank Rate and 

open back door lending. 24 An i n t e r e s t  r a t e  s t a b i l i z a t i o n  pol icy  implies t h a t  

t h e  'monetary base  is not  an independently determined policy va r i ab le .  It 

must respond appropr ia te ly  t o  exogenous changes i n  the  balance of payments and 

t o  f i s c a l  pol icy ,  i n  order  t o  maintain a des i red  c r e d i t  market r a t e .  

To i l l u s t r a t e  an i n t e r e s t  r a t e  s t a b i l i z a t i o n  po l i cy  which is exercised 

through t h e  monetary base,  we w r i t e  t h e  genera l  form of t h e  c r e d i t  market 

rate s o l u t i o n  funct ion  (Equation 2-52) i n  terms of the  pol icy  v a r i a b l e s  

con t ro l l ed  by t h e  Monetary Author i t ies :  s t a t u t o r y  reserve  requirements 

d' t ' 
( r  , r ), Bank Rate ($,), t h e  adjus ted  monetary base ( B ~ )  and t h e  

0 
outstanding s tock of government debt  (F ). 

24*0pen back door opera t ions  by the  Reserve Bank r e f e r  t o  s i t u a t i o n s  
i n  which t h e  Reserve Bank lends t o  the  banking and p r i v a t e  s e c t o r s  a t  market 
r a t e s  (while maintaining Bank Rate a t  i t s  penal l e v e l )  i n  order  not  t o  
d i s t u r b  market r a t e s  of i n t e r e s t .  



where : 

i = t h e  predetermined c r e d i t  market c e i l i n g  r a t e .  e 

An i n t e r e s t  rate s t a b i l i z a t i o n  po l i cy  r e q u i r e s  t h a t  t h e  monetary base  

b e  cont inuously ad jus t ed  i n  response t o  changes i n  t h e  i n t e r e s t  r a t e  vec to r  

i, real weal th ,  t h e  p r i c e  l e v e l ,  t h e  d i s t r i b u t i o n  of income and t h e  s t o c k  of 

government debt  (determined by t h e  Treasury 's  d e f i c i t ) .  25 Under t h e s e  

cond i t i ons  t h e  c r e d i t  market rate becomes exogenous, wh i l e  t h e  ad jus t ed  
. . 

monetary base  and t h e  money supply a r e  endogenously determined. Equations 

3-36 and 3-37 below (from Chapter 2 ,  Sec t ions  6, 7 ) ,  i l l u s t r a t e  t h i s  po in t .  

S ince  t h e  response of t h e  c r e d i t  market r a t e  t o  changes i n  t h e  ad jus ted  

monetary base  and t h e  money s t o c k  is  negat ive ,  maintenance of t h e  c e i l i n g  

r a t e  r e q u i r e s  t h a t  t h e  money s t o c k  and t h e  base  respond p o s i t i v e l y  t o  changes 

i n  exogenous variables ,which e x e r t  upward p re s su res  on t h e  c r e d i t  market 

i n t e r e s t  r a t e  c e i l i n g  (<). It fol lows t h a t  an inc rease  i n  t h e  c e i l i n g  

r a t e  r e q u i r e s  a  lower money s t o c k  and ad jus t ed  monetary base.  A l t e rna t ive ly ,  

a  
i f  t h e  ad jus t ed  monetary base  (B ) and hence t h e  money supply (M ) a r e  no t  2 

c o n t r o l l e d  by t h e  Monetary A u t h o r i t i e s ,  then < is maintained by o f f s e t t i n g  

v a r i a t i o n s  i n  s t a t u t o r y  r e s e r v e  requirements and Bank Rate which ope ra t e  through 

t h e  money and c r e d i t  market m u l t i p l i e r s .  

2 5 ' ~ s e  of t h e  remaining po l i cy  v a r i a b l e s  f o r  ;he purpose of i n t e r e s t  
r a t e  s t a b i l i z a t i o n ,  w i l l  b e  d iscussed  below. 



The responses of t h e  money supply and t h e  ad jus t ed  monetary base  t o  

changes i n  t h e  c e i l i n g  r a t e  a r e  obta ined  from Equation 3-36 and 3-37 by 

s u i t a b l e  l oga r i thmic  d i f f e r e n t i a t i o n  and s u b s t i t u t i o n  ( see  Appendix A.13, 

Equations A.13-10, A.13-12). 

Both t h e  

t h e  h func t ion  

Maintenance of 

money and c r e d i t  market m u l t i p l i e r s  respond p o s i t i v e l y ,  and 
- - 

nega t ive ly ,  t o  upward p re s su res  on t h e  c e i l i n g  rate. 

a h i g h e r  policy-determined c e i l i n g  r a t e ,  is compatible w i th  a 

f a l l '  i n  t h e  a d j u s t e d  monetary base  and t h e  money s tock .  Equation 3-38 is  

nega t ive  i f :  

( s ee  Appendix A. 12. ) 

and Equation 3-39 is unambiguously nega t ive  ( see  Appendix A.12). 

The response of t h e  ad jus t ed  monetary base  t o  a change i n  t h e  s t o c k  of 

ou ts tanding  government deb t ,  f o r  a given c e i l i n g  r a t e ,  is unambiguously 

p o s i t i v e  and depends upon t h e  response of func t ion  h t o  changes i n  t h e  s t o c k  

of ou t s t and ing  government debt .  

e ( ~ ~ ,  FO) = e ( h ,  FO) > 0 

( s ee  Appendix A.13, Equation A.13-8). 



We conclude t h a t  upward pressures  on t h e  c r e d i t  market r a t e  c e i l i n g  

caused by changes i n  exogenous v a r i a b l e s  and t h e  s tock  of government debt ,  

r equ i res  an inc rease  i n  the  money supply and the  adjus ted  monetary base,  i f  t h e  

policy-determined c e i l i n g  r a t e  is t o  b e  maintained. Increases  i n  t h e  c e i l i n g  

r a t e  a r e  compatible with a f a l l  i n  t h e  adjus ted  monetary base  and t h e  money 

SUPP l y  

An a l t e r n a t i v e  set of circumstances may e x i s t  which requ i res  t h a t  

s t a b i l i z a t i o n  pol icy  be  exerc ised  through money m u l t i p l i e r  m. Consider the  

s i t u a t i o n  where the  adjus ted  monetary base cannot b e  con t ro l l ed  by t h e  
- .  

Reserve Bank f o r  i n s t i t u t i o n a l  reasons,  and is  the re fo re  no longer a pol icy  

v a r i a b l e ,  being determined exogenously by t h e  balance of payments and t h e  

Government's budget d e f i c i t .  26 From Equation 3.37 i t  is c l e a r  t h a t  

maintenance of t h e  c e i l i n g  r a t e  r equ i res  con t ro l  of money m u l t i p l i e r  m. 

Writing t h e  genera l  form of the  money m u l t i p l i e r  funct ion  (Chapter 2,  

Equation 2-56) : 

where : 

m = f i r s t  order  p a r t i a l  d e r i v a t i v e  of funct ion  m. 
j 

The Monetary Author i t i e s  may o f f s e t  exogenous upward pressures  on the  

c e i l i n g  r a t e  by lowering the  s t a t u t o r y  rese rve  requirements on demand and 

2 6 * ~ o r  ins tance ,  l ack  of a r e s i l i e n t  market i n  government debt  i n  
South Afr ica ,  negated con t ro l  of t h e  monetary base through open market 
opera t ions .  



t i m e  deposi ts  and reducing Bank Rate'. The former lowers t h e  p o r t f o l i o  

a l l o c a t i o n  r a t i o  bl, thereby r a i s i n g  m, while a f a l l  i n  Bank Rate r a i s e s  P8 

which r a i s e s  m. 27 I n  t h i s  ins tance ,  t h e  money s tock va r ies  pos i t ive ly  with 

upward pressures on the  c e i l i n g  r a t e .  

The f u l l  range of options ava i l ab le  t o  the  Monetary Author i t ies  a r e  

revealed i n  t h e  general  form f o r  t h e  equil ibrium money s tock (Chapter 2, 

Equation 2-57): 

- .  
With t h e  adjusted monetary base  determined exogenously by the  balance 

of payments and f i s c a l  f inance,  and with infrequent  va r ia t ion  i n  s t a t u t o r y  

reskrve requirements, t h e  only va r iab les  ava i l ab le  t o  control  the  money 

supply a r e  Bank Rate and Reserve Bank lending through the  open back door 

(contained i n  vector  B ). Note, t h a t  i f  open back door operat ions a r e  

used t o  s t a b i l i z e  i n t e r e s t  r a t e s ,  the  Reserve Bank's lending Ratio (P8) . 

v a r i e s  inverse ly  with changes i n  the  adjusted monetary base, and d i r e c t l y  

with changes i n  the  s tock of outstanding government debt; and money supply 

con t ro l  i s  negated. 

t '  
2 7 * ~ e  e l a s t i c i t i e s  e(m, r d ' ) ,  e(m, r ), e(m, i ) a r e  negative. 

b r  
See Tables 3.VII and 3.VIT.I. 



5.1 Summary and Conclusions I 

I n  t h e  above a n a l y s i s ,  we d e r i v e  t h e  fol lowing hypotheses.  An 

i n t e r e s t  r a t e  s t a b i l i z a t i o n  p o l i c y  may b e  executed by t h e  Reserve Bank e i t h e r  

through its c o n t r o l  of t h e  a d j u s t e d  monetary b a s e  o r  through c o n t r o l  of t h e  

money m u l t i p l i e r ,  o r  bo th .  Assume t h a t  t h e  Treasury f i x e s  t h e  s i z e  of t h e  

Government's d e f i c i t  and t h e  c e i l i n g  r a t e  on government debt .  Then, t h e  

c e i l i n g  r a t e  is maintained only  i f  t h e  monetary base  is appropr i a t e ly  ad jus t ed  

through open market ope ra t ions  by t h e  Reserve Bank, i n  response t o  changes 

i n  t h e  s t o c k  of ou ts tanding  government debt  and o t h e r  exogenous v a r i a b l e s .  
. - 

I n  p a r t i c u l a r ,  t h e  base  and t h e  money s t o c k  respond p o s i t i v e l y  t o  exogenous 

upward p re s su res  on t h e  c e i l i n g  r a t e  and t h e  base  responds p o s i t i v e l y  t o  

i n c t e a s e s  i n  t h e  s t o c k  of government debt .  I n  t h i s  case ,  a n  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  programme does n o t  remove t h e  e f f i c a c y  of open market 

ope ra t ions  o r  t h e  c a u s a l  connect ion between t h e  ad jus t ed  monetary base  and 

t h e  money supply -- i t  merely nega te s  t h e  use  of t h e  base  a s  an independent ly 

determined po l i cy  v a r i a b l e  s i n c e  both  t h e  base  and t h e  money supply become 

endogenous. 
2 8  

On t h e  o t h e r  hand, t h e  monetary base  i s  exogenously determined i f  

t h e  Reserve Bank is  unable t o  e x e r c i s e  i t s  c o n t r o l  through open market 

ope ra t ions ,  and t h e  money supply remains endogenous through Reserve Bank 

c o n t r o l  of t h e  money m u l t i p l i e r .  Since v a r i a t i o n s  i n  s t a t u t o r y  r e s e r v e s  may 

occur  i n f r equen t ly ,  c o n t r o l  of t h e  money m u l t i p l i e r  may be exerc ised  through 

28* s e e  Brunner-Crouch [14],  pp. 91, 108. 



open back door lending by the ~eservk Bank, whereby, additional reserves 

are supplied to the banking sector at market rates. This implies that the 

portfolio allocation parameter P8 varies directly with an increase in the stock 

of outstanding government debt, inversely with the exogenously determined 

monetary base, and inversely with the remaining exogenous variables (real 

wealth, the price level, the rate on non banking sector earning assets, and 

income distribution) which may exert upward pressures on the ceiling rate. 



6. OPEN MARKET OPEUTIONS, GOVERNMENT DEFICIT 

FINANCE AND THE CREDIT MARKET  RATE^' 
It has been es tab l i shed  i n  Chapter 2, Sect ion 6, t h a t  the  monetary base 

is determined i n  p a r t  by the  f i s c a l  a c t i o n  of the  Treasury and t h a t  t h e  

monetary base may be  used independently t o  determine t h e  s i z e  of the  money 

s tock,  only i f  t h e  Reserve Bank does not  s t a b i l i z e  t h e  c r e d i t  market r a t e .  

We proceed t o  i n v e s t i g a t e  i n  t h i s  sec t ion ,  t h e  r e l a t i v e  e f f e c t s  on t h e  

c r e d i t  market r a t e  of:  a change i n  t h e  monetary base  through open market 

operat ions;  a change i n  the  monetary base  by o the r  means; and a s h i f t  
- .  

i n  t h e  sources of d e f i c i t  f inance  between t h e  banking and p r i v a t e  s e c t o r s ,  and 

t h e  Reserve Bank. 

Assume t h a t  t h e  source of d e f i c i t  f inance  is s h i f t e d  from t h e  banking 

and p r i v a t e  s e c t o r s  t o  the  Reserve Bank by a reduction i n  t h e  s tock  of 

outstanding government debt  (FO) and an equal absolute  increase  i n  Treasury 

indebtedness t o  the  Reserve Bank, which i n f l a t e s  the  adjus ted  monetary base 

correspondingly. Formally, w e  represent  t h i s  s i t u a t i o n  by t h e  condition: 

A B~ = - AFO (3-43) 

Equation 3-43 i s  a l s o  equivalent  t o  an inc rease  i n  t h e  monetary base  from 

an open market purchase of government debt by the  Reserve Bank. The t h r u s t  

of e i t h e r  of these  two ac t ions  on the  c r e d i t  market r a t e  is  given by Equation 

3-44 below (see  de r iva t ion  i n  Appendix A.14). 

29*This s e c t i o n  i s  based on Brunner-Meltzer [17], p. 161. 



The t o t a l  c r e d i t  market r a t e  responsk i s  comprised of t h r e e  elements;  t h e  

i n t e r e s t  r a t e  response t o  a change i n  t h e  base  e ( i  Ba), t h e  response of 
e '  

f unc t ion  h t o  a  change i n  t h e  s tock  of ou ts tanding  government debt  [ e (h ,  FO) ] ,  

and a s c a l e  f a c t o r  given by t h e  r a t i o  of t h e  base t o  t h e  s t o c k  of ou ts tanding  

Ba 
government debt  (F), where e ( i e ,  Ba) < 0 and e  (h, PO) > 0, and t h e  term 

i n  square  b racke t s  i s  g r e a t e r  than uni ty .  From Equation 3-44, t h e  

composite response of t h e  c r e d i t  market r a t e  t o  open market opera t ions  o r  

a s h i f t  i n  Treasury f inance  from t h e  banking and p r i v a t e  s e c t o r s  t o  t h e  

Reserve Bank, is  unambiguously negat ive  and i s  n o t  cons tan t ,  being p o s i t i v e l y  
. . 

dependent i n  abso lu t e  va lue  on t h e  r a t i o  of t h e  ad jus ted  monetary base  t o  

t h e  s t o c k  of ou ts tanding  government debt .  

Consider t h e  case  of a  change i n  t h e  ad jus ted  monetary base  no t  by 

means of an open market opera t ion  b u t  by a  change i n  some o t h e r  source  

component. The outs tanding  s tock  of government debt  remains cons tan t ,  t h e  

e (h ,  F') term i n  Equation 3-44 is  zero and t h e  impact. on t h e  c r e d i t  market 

r a t e  is  confined t o  t h e  ad jus ted  base  component. 

It is  c l e a r ,  t h a t  t h e  c r e d i t  market r a t e  response i n  Equation 3-45 

is less than  i n  Equation 3-44. I n  t h e  case  of t h e  open market purchase 

o r  a  s h i f t  i n  d e f i c i t  f inance ,  a  two-pronged t h r u s t  from a simultaneous 

i n c r e a s e  i n  t h e  base and a  d e c l i n e  i n  t h e  s tock  of outs tanding government 

debt, causes a  g r e a t e r  f a l l  i n  t h e  c r e d i t  market r a t e  than does t h e  s i n g l e  

t h r u s t  exe r t ed  by an inc rease  i n  t h e  monetary base due t o  changes i n  source  

components o t h e r  than the  Reserve Bank p o r t f o l i o  of government debt.  



An open market purchase o r  a  s h i f t  i d  d e f i c i t  f inance  simultaneously r a i s e s  t h e  

adjus ted  monetary base ( B ~ )  and hence the  banking s e c t o r ' s  demand f o r  

earning a s s e t s ,  and lowers the  p r i v a t e  s e c t o r ' s  supply of earning a s s e t s  t o  

t h e  banking s e c t o r  ( the  h funct ion) ;  whereas, t h e  impact e f f e c t  of an 

inc rease  i n  the  base from o the r  sources does no t  a f f e c t  t h e  h funct ion  

d i r e c t l y .  

Analogous arguments a p p l y , ' c e t e r i s  par ibus ,  t o  the  i s s u e  o r  re t i rement  

by t h e  Treasury, of government debt he ld  by t h e  banking and p r i v a t e  sec to r s .  

The c r e d i t  market r a t e  responds p o s i t i v e l y  t o  v a r i a t i o n s  i n  the  s tock of 
- .  

outstanding government debt.  

We conclude t h a t  the  i n t e r e s t  r a t e  e f f e c t  of e i t h e r  an open market 

opefat ion,  o r  a  s h i f t  i n  Treasury d e f i c i t  f inance  (from t h e  banking and 

p r i v a t e  s e c t o r s  t o  the  Reserve Bank), w i l l  have a g r e a t e r  e f f e c t  on t h e  

c r e d i t  market r a t e ,  than w i l l  e i t h e r  a  change i n  t h e  adjus ted  monetary base,  

due t o  v a r i a t i o n s  i n  sources o the r  than t h e  Reserve Bank's p o r t f o l i o  of 

government debt ,  o r ,  c e t e r i s  paribus,  t h e  i s s u e  o r  ret i rement of outstanding 

government deby by the  Treasury. 



7. SUMMARY AND MAIN CONCLUSIONS 

Two s o l u t i o n  func t ions  and t h e  c r e d i t  market equi l ibr ium condi t ion  

enable  us  t o  s o l v e  f o r  t h e  equ i l i b r ium money s tock ,  t h e  equi l ibr ium c r e d i t  

market r a t e  and t h e  equ i l i b r ium s t o c k  of earn ing  a s s e t s  i n  t h e  bank c r e d i t  

market,  i n  terms of t h e  exogenous v a r i a b l e s .  From t h e  s o l u t i o n  func t ions ,  

we o b t a i n  e l a s t i c i t y  express ions  d e s c r i b i n g  t h e  responses of t h e  c r e d i t  market 

rate and t h e  money supply t o  changes i n  t h e  exogenous va r i ab l e s .  I n  genera l ,  

t h e  responses of t h e  c r e d i t  market rate and t h e  money supply, depend upon a  

con f igu ra t ion  of c r e d i t  market and money m u l t i p l i e r  e l a s t i c i t i e s ,  and t h e  
. . 

response of t h e  banking s e c t o r ' s  ea rn ing  a s s e t  supply func t ion ,  

The s i g n s  a t t ached  t o  t h e  e l a s t i c i t y  express ions  a r e  deduced from t h e  

a p r i o r i  s i g n s  on t h e  s t r u c t u r a l  p o r t f o l i o  a l l o c a t i o n  func t ions  and t h e  

responses  of t h e  m u l t i p l i e r s  t o  v a r i a t i o n s  i n  t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s .  

I n  most ca ses ,  t h e  responses of t h e  c r e d i t  market r a t e  and t h e  money supply, 

r e q u i r e  t h a t  i n e q u a l i t y  c o n s t r a i n t s  b e  s a t i s f i e d .  

Underlying t h e  comparative s t a t i c  e l a s t i c i t y  express ions ,  is  a  two-path 

p roces s  of economic behaviour ,  i n  which, changes i n  exogenous v a r i a b l e s  a r e  

t r a n s m i t t e d  t o  t h e  c r e d i t  market r a t e  and t h e  money supply. On t h e  one 

hand, changes i n  t h e  exogenous v a r i a b l e s  induce a  d i r e c t  s h i f t  i n  t h e  demand 

and supply func t ions  i n  f i n a n c i a l  markets ,  thus  c r e a t i n g  excess  demands f o r  

and s u p p l i e s  of f i n a n c i a l  a s s e t s  and debt  a t  e x i s t i n g  r a t e s  of i n t e r e s t .  

This  d i r e c t  e f f e c t  is  captured  by an  i n i t i a l  change i n  t h e  c r e d i t  market 

and money m u l t i p l i e r  c o e f f i c i e n t s ,  and t h e  banking s e c t o r ' s  earning a s s e t  

supply func t ion .  Adjustment towards a  new equi l ibr ium p o s i t i o n  causes a  

change i n  i n t e r e s t  r a t e s  and a  secondary r e a l l o c a t i o n  of f i n a n c i a l  a s s e t s  and 



deb t  i n  t h e  ba lance  s h e e t s  of econom'ic agents .  This  secondary adjustment ,  

a long  t h e  new demand and supply curves ,  is captured  by secondary v a r i a t i o n s  

in t h e  m u l t i p l i e r  c o e f f i c i e n t s  and t h e  p r i v a t e  s e c t o r ' s  ea rn ing  a s s e t  supply 

func t ion .  The n e t  e f f e c t  on t h e  endogenous v a r i a b l e s  of a  change i n  t h e  

exogenous v a r i a b l e s  depends upon t h e  r e l a t i v e  s t r e n g t h s  of  t h e  d i r e c t  and 

secondary e f f e c t s .  Thus, t h e  money supply is n o t  a  s imple m u l t i p l i c a t i v e  

r e l a t i o n s h i p  between t h e  a d j u s t e d  monetary base  and a  m u l t i p l i e r  c o e f f i c i e n t ,  

(as  was t h e  case  w i t h  money supply models i n  t h e  e a r l y  p o s t  war e r a ) .  

Rather ,  i t  i s  t h e  outcome of i n t e r r e l a t e d  f i n a n c i a l  behaviour i n  f i n a n c i a l  
- - 

markets where t h e  d i r e c t  e f f e c t  of a change i n  t h e  po l i cy  v a r i a b l e s ,  c o n t r o l l e d  

by t h e  Reserve Bank, is  modified by t h e  secondary i n t e r e s t  r a t e  e f f e c t  r e s u l t i n g  

from endogenously induced p o r t f o l i o  readjustments  i n  t h e  bank c r e d i t  market. 

Since a summary of t h e  deduced hypotheses i s  provided a t  t h e  end of 

each s e c t i o n ,  we summarise t h e  major imp l i ca t ions  of t h e  model, a s  fol lows:  

1. Changes i n  r e s e r v e  requirements  i n f luence  t h e  m u l t i p l i e r  c o e f f i c i e n t s  

through t h e  s t a t u t o r y  r e s e r v e  r a t i o  (bll) and hence t h e  banking s e c t o r ' s  aggrega te  

reserve r a t i o  (bl).  An i n c r e a s e  i n  t h e  s t a t u t o r y  r e s e r v e  requirement on demand 

and t i m e  depos i t s ,  r a i s e s  bll p r o p o r t i o n a t e l y  t o  t h e  r a t i o  of demand t o  t o t a l  

d e p o s i t s .  

2. C e t e r i s  pa r ibus ,  an i n c r e a s e  i n  t h e  r a t i o  of demand t o  t o t a l  

d e p o s i t s ,  r a i s e s  bll, i f  t h e  s t a t u t o r y  r e s e r v e  requirement on demand d e p o s i t s  

is g r e a t e r  than t h e  s t a t u t o r y  r e s e r v e  requirement on time depos i t s .  The 

i n c r e a s e  i n  b w i l l  b e  g r e a t e r  i f  demand d e p o s i t s  i n c r e a s e  a t  t h e  expense 
11 

of t i m e  d e p o s i t s ,  than  i f  demand d e p o s i t s  i nc rease  exogenously wi th  t i m e  



d e p o s i t s  cons tan t .  

3. The excess  r e se rve  r a t i o  is  assumed cons tan t  i n  t h e  money supply 

model f o r  South Af r i ca ,  s i n c e  t h e  development of t h e  South Afr ican  money 

market provides  t h e  banking s e c t o r  w i t h  h igh ly  l i q u i d  i n t e r e s t - b e a r i n g  c a l l  

d e p o s i t s ,  which a r e  c l o s e  s u b s t i t u t e s  f o r  excess  r e se rves .  Evidence 

sugges t s  t h a t  t h e s e  depos i t s  a r e  used by t h e  banking s e c t o r  a s  a  f i r s t  l i n e  

of defence,  implying t h a t  t h e  marginal  t r a n s a c t i o n s  c o s t  on c a l l  d e p o s i t s  

is l e s s  than  t h e i r  marginal y i e l d .  Thus, v a r i a t i o n s  i n  t h e  aggrega te  
. . 

r e s e r v e  r a t i o  (b ) a r e  dominated by changes i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o  1 

4.  Changes i n  t h e  pol icy  v a r i a b l e s  e x e r t  t h e  expected in f luence  on 

t h e  c r e d i t  market r a t e :  t h e  c r e d i t  market r a t e  v a r i e s  i n v e r s e l y  w i t h  t h e  

ad jus t ed  monetary base  and d i r e c t l y  w i t h  s t a t u t o r y  r e se rve  requirements  on 

demand and time depos i t s ,  and Bank Rate. However, t h e  ad jus t ed  monetary 

base  e x e r t s  a  s t r o n g e r  i n f luence  on t h e  c r e d i t  market r a t e  than  do 

v a r i a t i o n s  i n  s t a t u t o r y  r e se rve  requirements o r  Bank Rate. 

5. The c r e d i t  market r a t e  v a r i e s  d i r e c t l y  w i t h  t h e  s t o c k  of ou ts tanding  

government deb t ,  r e a l  weal th,  t h e  i n t e r e s t  r a t e  on non banking s e c t o r  earn ing  

assets, and income d i s t r i b u t i o n .  I n  t h e  case  of r e a l  weal th ,  t h e  p r i c e  l e v e l  

and t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s ,  an  a d d i t i o n a l  

i n e q u a l i t y  c o n s t r a i n t  t h a t  t h e  weal th ,  p r i c e  and i n t e r e s t  r a t e  e l a s t i c i t i e s  

of t h e  h func t ion  exceed t h a t  of m u l t i p l i e r  a ,  is requi red .  With r e s p e c t  t o  

changes i n  income d i s t r i b u t i o n ,  t h e  in f luence  of t h e  currency r a t i o  (PI) 

must dominate v a r i a t i o n s  i n  m u l t i p l i e r  a.  



6. The secondary i n t e r e s t  r a i e  e f f e c t  a t t e n u a t e s  t h e  d i r e c t  e f f e c t  

of a change i n  exogenous v a r i a b l e s  on t h e  money supply.  This  e f f e c t  is weaker, 

t h e  g r e a t e r  i s  t h e  i n t e r e s t  e l a s t i c i t y  of m u l t i p l i e r  m and t h e  lower a r e  t h e  

i n t e r e s t  e l a s t i c i t i e s  of m u l t i p l i e r  a and t h e  banking s e c t o r ' s  ea rn ing  asset 

supply  func t ion  h ,  f o r  changes i n  a l l  exogenous v a r i a b l e s  o t h e r  than  t h e  

a d j u s t e d  monetary base.  

7. The secondary i n t e r e s t  r a t e  e f f e c t  i s  measured by v a r i a b l e  K ( t he  

feedback ope ra to r )  which i s  cons t r a ined  t o  l i e  i n  t h e  i n t e r v a l  0 < K < 1. 
- .  

8. An i n c r e a s e  i n  t h e  a d j u s t e d  monetary base  r a i s e s  t h e  money supply 

lesg than  p ropor t iona te ly  i f  0 < K < 1 and K a t t e n u a t e s  t h e  d i r e c t  e f f e c t  

of an  i n c r e a s e  i n  t h e  a d j u s t e d  monetary base .  

9. A r e l a t i v e l y  i n f l e x i b l e  i n t e r e s t  r a t e  mechanism, reduces t h e  

a t t e n u a t i n g  in f luence  of K and r a i s e s  t h e  response of t h e  money supply t o  

changes i n  t h e  a d j u s t e d  monetary base .  

10. Changes i n  t h e  ad jus t ed  monetary base ,  e x e r t  a  s t r o n g e r  i n f luence  

on t h e  money supply than do changes i n  s t a t u t o r y  r e s e r v e  requirements  and 

Bank Rate.  Thus, t h e  e f f i c a c y  of monetary p o l i c y  i s  g r e a t e r  when t h e  Reserve 

Bank e x e r c i s e s  its c o n t r o l  through v a r i a t i o n s  i n  t h e  base.  This conclusion 

is  t r u e  i n  p a r t i c u l a r  i f  i n t e r e s t  r a t e s  a r e  slow t o  a d j u s t  ( i n  which c a s e  

K approaches ze ro ) .  



11. The money supply respondb nega t ive ly  t o  an i n c r e a s e  i n  s t a t u t o r y  

r e s e r v e  requirements  and Bank Rate i f  t h e  d i r e c t  e f f e c t  outweighs t h e  secondary 

i n t e r e s t  r a t e  e f f e c t .  

12. Var i a t ions  i n  t h e  s t o c k  of ou ts tanding  government deb t ,  r e a l  

weal th ,  t h e  p r i c e  l e v e l  and t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  

assets, induce a  p o s i t i v e  money supply  response. I n  t h e  case  of t h e  t h r e e  

la t ter  exogenous v a r i a b l e s ,  t h e  money supply response is  p o s i t i v e  i f  debt  

adjustments  outweigh a s s e t  adjustments .  
- .  

13. A r e d i s t r i b u t i o n  of income i n  favour of wage e a r n e r s ,  raises t h e  

mone'y supply i f  t h e  m u l t i p l i e r  c o e f f i c i e n t s  a r e  dominated by a s soc i a t ed  

v a r i a t i o n s  i n  t h e  r a t i o  parameter PI. 

14. I f  t h e  Reserve Bank ag rees  t o  s t a b i l i z e  t h e  i n t e r e s t  r a t e  on 

government deb t ,  then t h e  c r e d i t  market r a t e  i s  exogenously determined and t h e  

money supply and ad jus t ed  monetary base  must respond p o s i t i v e l y  t o  exogenous 

upward p re s su res  on t h e  c e i l i n g  r a t e  and t o  changes i n  t h e  s t o c k  of ou ts tanding  

government debt .  The a d j u s t e d  monetary base  is  no longer  an independent ly 

determined pol icy  v a r i a b l e .  

15. I f  t h e  ad jus t ed  monetary base  is  determined exogenously of t h e  

Reserve Bank, then t h e  c e i l i n g  r a t e  is maintained by policy-induced v a r i a t i o n  

i n  t h e  m u l t i p l i e r  c o e f f i c i e n t .  Since v a r i a t i o n s  i n  s t a t u t o r y  r e s e r v e  

requirements  occur  i n f r e q u e n t l y ,  t h e  Reserve Bank may c o n t r o l  t h e  m u l t i p l i e r  



c o e f f i c i e n t s  through open back door bperat ions.  Thus, t h e  p o r t f o l i o  a l l o c a t i o n  

r a t i o  P8 must vary d i r e c t l y  wi th  the  s tock  of outstanding government debt ,  

i nve r se ly  with the  adjus ted  monetary base and inverse ly  with t h e  remaining 

exogenous va r i ab les .  

16. The i n t e r e s t  r a t e  e f f e c t  of e i t h e r  an open market operat ion,  o r  a 

s h i f t  i n  Treasury d e f i c i t  f inance  i n  favour of t h e  Reserve Bank, w i l l  have 

a g r e a t e r  e f f e c t  on t h e  c r e d i t  market r a t e ,  than w i l l  e i t h e r  a change i n  the  

adjus ted  monetary base  due t o  exogenous f a c t o r s ,  o r ,  c e t e r i s  paribus,  due t o  

t h e  i s s u e  o r  re t i rement  of government debt  by the  Treasury. 

I n  Chapter 4, we i n v e s t i g a t e  t h e  hypotheses derived i n  t h i s  chapter ,  

f o r  t h e  South African f i n a n c i a l  system, f o r  the  period 1950 t o  1971. 



CHAPTER 4 

EMPIRICAL EVIDENCE ON THE MONEY SUPPLY AND 

INTEREST RATE DETERMINATION PROCESS I N  SOUTH AFRTCA 

1. INTRODUCTION 

Having der ived  t h e  comparative s t a t i c  imp l i ca t ions  of t h e  money supply 

model i n  Chapter 3,  we t u r n  t o  a  sys t ema t i c  i n v e s t i g a t i o n  of t h e  processes  

determining t h e  money supply and t h e  c r e d i t  market r a t e  i n  South Afr ica .  It 

is  of fundamental importance t h a t  t h e  empi r i ca l  r e s u l t s  b e  r e l a t e d  t o  t h e  
. . 

course  of monetary p o l i c y  and t h e  pa th  of f i n a n c i a l  evo lu t ion  t h a t  has  oc- 

cu r r ed  over  t h e  t ime per iod  of t h i s  s tudy.  I n  t h i s  regard ,  we d i r e c t  a t t e n -  

t i o n  t o  ' those d e t a i l s  of f i n a n c i a l  h i s t o r y  t h a t  seem r e l e v a n t  t o  t h e  hypotheses 

i n  ques t ion .  

Broadly, our  empi r i ca l  evidence suppor t s  t h e  t h e o r e t i c a l  s t r u c t u r e  of 

t h e  money supply model and i s  c o n s i s t e n t  wi th  t h e  comparative s t a t i c  impli-  

c a t i o n s .  
I 

C e r t a i n  f e a t u r e s  of t h e  empi r i ca l  r e s u l t s  p e r t a i n i n g  p a r t i c u l a r l y  t o  

t h e  South Afr ican  f i n a n c i a l  system a r e  worthy of s p e c i a l  mention. 

1. I n  accordance wi th  numerous money supply s t u d i e s  f o r  o t h e r  c o u n t r i e s ,  

t h e  ad jus t ed  monetary base  i s  ind i spensab le  f o r  an understanding of t h e  pro- 

ce s ses  t h a t  determine t h e  money supply and c r e d i t  market r a t e  i n  South Afr ica .  

That t h e  South Afr ican  Monetary A u t h o r i t i e s  have chosen t o  ignore  t h e  i n f l u -  

ence of t h e  ad jus t ed  base appears  t o  be  a  s e r i o u s  a n a l y t i c a l  omission. 

2. The South Afr ican  money market is of c r u c i a l  re levence  t o  t h e  money 

supply process .  Its modus opperandi r e l e g a t e s  t h e  banking s e c t o r ' s  excess  



r e s e r v e  r a t i o  t o  t h e  p o s i t i o n  of an unimportant cons t an t ,  thereby  f a c i l i -  
I 

t a t i n g  a  u s e f u l  a n a l y t i c a l  s i m p l i f i c a t i o n .  The behaviour of  t h e  banking 

s e c t o r  may be  synthes ized  by t h e  aggrega te  r e s e r v e  r a t i o  (o r  t h e  s t a t u a t o r y  

r e s e r v e  r a t i o ) ;  a s i n g l e  parameter which e n t e r s  t h e  monetary process  a s  a 

component of t h e  money and c r e d i t  market m u l t i p l i e r s .  The importance of t h e  
, 

Reserve Bank's lending  r a t i o  (Pa) i s  supported by t h e  evidence,  sugges t ing  

t h a t  t h e  money market must b e  incorpora ted  i n t o  a  money supply model f o r  

South Af r i ca .  

3.  Analys is  of t h e  money m u l t i p l i e r  r e v e a l s  t h a t ,  un l ike  t h e  money 

. supply  process  f o r  Canada and I t a l y ,  t h e  m u l t i p l i e r  is  of  l e s s e r  importance 

i n  s h o r t e r  t ime pe r iods  a s  opposed t o  longer  t ime per iods .  We f i n d  t h a t ,  

i n  c o n t r a s t  t o  t h e  s t u d i e s  f o r  Canada and Great B r i t a i n ,  t h e  currency r a t i o  

(as a component of t h e  money m u l t i p l i e r )  is r e l a t i v e l y  unimportant i n  explain-  

i n g  t h e  money supply.  C y c l i c a l  v a r i a t i o n s  i n  t h e  m u l t i p l i e r  a r e  assymetr ic  

due t o  t h e  unique i n t e r - r e l a t i o n s h i p  between t h e  po l i cy  a c t i o n s  of t h e  

Monetary A u t h o r i t i e s  and movements i n  t h e  ba lance  of payments over  t h e  course  

of t h e  bus ines s  cyc le .  The opera t ion  of t h e  South Afr ican  f i n a n c i a l  system 

t y p i f i e s  a  C l a s s i c a l  Gold Standard system, and t h e  Keynesian dilemma between 

i n t e r n a l  and e x t e r n a l  ba lance  i n  a  world of f i xed  exchange r a t e s  emerges i n  

t h e  c o n t r a c t i o n  phase of t h e  cyc le .  

4 .  Income d i s t r i b u t i o n  appears r e l e v a n t  t o  t h e  money supply process  

and should not  be  ignored when po l i cy  i s  formulated. Economies of s c a l e  i n  

money hold ings  appear  t o  e x i s t  i n  South Afr ica .  

5 We f i n d  t h a t  t h e  a c t i o n s  of t h e  Publ ic  Debt Commissioners s e r v e  

t o  s t a b i l i z e  t h e  c r e d i t  market r a t e ,  a s  expected, and a l s o  t o  i n f luence  t h e  



money supply process .  - 167 - 

Our empi r i ca l  i n v e s t i g a t i o n  proceeds a s  fol lows.  I n  Sec t ion  2 ,  we 
I 

review t h e  goa ls  of monetary po l i cy  pursued by t h e  Monetary A u t h o r i t i e s  and 

t h e  p o l i c y  ins t ruments  used t o  achieve them. Many of our  empi r i ca l  r e s u l t s  

i n  succeeding s e c t i o n s  r a t i o n a l i z e  t h e  cha rac t e r  of monetary p o l i c y  i n  South 

A f r i c a .  I n  Sec t ion  3,  we test t h e  banking s e c t o r ' s  p o r t f o l i o  a l l o c i a t i o n  

r a t i o s ,  i n  o r d e r  t o  determine whether o r  n o t  our excess  r e s e r v e s  hypothes is  i s  

v a l i d .  A d e t a i l e d  d i scuss ion  of  f i n a n c i a l  e v e n t s i n t h e p e r i o d  is  provided i n  

o r d e r  t o  formula te  empi r i ca l ly  t e s t a b l e  hypotheses.  The r o l e  of  t h e  money 

market i s  c e n t r a l  t o  t h e  empi r i ca l  conclusions.  

I n  Sec t ions  4,  5 and 6 ,  t h r e e  r e l a t e d  i s s u e s  a r e  d e a l t  with:  . t he se  pre- 

p a r e  t h e  ground f o r  t h e  f i n a l  t e s t  of t h e  comparative s t a t i c  hypotheses 

(Section 7) and an exp lana t ion  of t h e  observed c y c l i c a l  behaviour of t h e  money 

supply  and c r e d i t  market rate(Section8).  Sec t ion  4 ,  is  concerned wi th  t h e  

sou rce  components of t h e  monetary base ,  and i n  Sec t ion  5, we examine t h e  

r e l a t i v e  c o n t r i b u t i o n s  of t h e  money m u l t i p l i e r  and t h e  monetary base  t o  t h e  

growth r a t e  of t h e  money s tock .  I n  Sec t ion  6,  observed v a r i a t i o n s  i n  t h e  

money m u l t i p l i e r  a r e  expla ined  i n  terms of i t s  c o n s t i t u e n t  r a t i o  parameters 

and we examine t h e  de te rminants  of t h e  r a t i o  parameters themselves. Various 

a s p e c t s  of Reserve Bank lending  po l i cy  emerge, and we cons ider  t h e  behaviour 

of i n t e r e s t  r a t e s  over  t ime. 

We e s t i m a t e  t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion  and t h e  money supply 

func t ion  f o r  South A f r i c a  i n  Sec t ion  7 ,  and o b t a i n  e s t ima te s  f o r  a l l  t h e  e l a s -  

t i c i t y  express ions  der ived  i n  Sec t ions  3  and 4 ,  of Chapter 3,  I n  a d d i t i o n ,  

e s t i m a t e s  of t h e  money m u l t i p l i e r  e l a s t i c i t i e s  wi th  r e spec t  t o  t h e  exogenous 

v a r i a b l e s  of t h e  model and t h e  c r e d i t  market r a t e  a r e  deduced, a s  we l l  a s  f o r  

t h e  components of t h e  t ransmiss ion  mechanism ( the  d i r e c t  and secondary i n t e r e s t  

r a t e  e f f e c t s )  l i n k i n g  t h e  exogenous v a r i a b l e s  t o  t h e  money supply and c r e d i t  

market r a t e .  These r e s u l t s  supply us  wi th  a comprehensive view of  t h e  money 

i 



supply process operating through the interest rate mechanism in the credit 
I 

market. 

Section 8, may be considered to be the high point of our study. We 

synthesize the information from Sections 2 to 6 and the empirical relation- 

ships from Section 7, to explain the observed cyclical behaviour of the money 

supply and credit market rate in terms of the theoretical variables; the money 

multiplier and its constituent ratio parameters, and the adjusted monetary 

base. The policy actions of the Monetary Authorities are also assessed in 

terms of our theoretical framework. 

The remaining three analytical sections of this chapter, deal-with side 

issues. In Section 9, we show that the credit market rate is influenced most 

strongly by open market operations, and in Section 10, the role of the Public 

Debt Commissioners in the money supply process is investigated. That income 

distribution is a relevant variable in the money supply and credit market rate 

determination process is demonstrated in Section 11. 

Finally, we provide an overall summary of the empirical evidence in Section 

12. Several of the longer sections in this chapter are concluded with a more 

detailed summary of the evidence contained therein. 



2. THE INSTRUMENTS OF MONETARY POLICY: 
I 

1950 t o  1971. 

During t h e  per iod  of t h i s  s tudy ,  t h e  Monetary A u t h o r i t i e s  i n  South Af r i ca  

used a  v a r i e t y  of p o l i c y  ins t ruments  t o  achieve t h e i r  goa ls .  Many of t h e  

empir ica l  r e s u l t s  i n  t h i s  chap te r  on ly  make sense  when t h e  po l i cy  a c t i o n s  of 

t h e  Monetary A u t h o r i t i e s  a r e  taken i n t o  cons idera t ion .  We use  a  s e t  of 

convent ional  c a t e g o r i e s  i n  our  t h e o r e t i c a l  money supply model t o  desc r ibe  

va r ious  po l i cy  ins t ruments ,  such a s  open market ope ra t ions ,  Bank Rate pol icy  

and v a r i a b l e  s t a t u t o r y  r e s e r v e  requirements .  Often, however, a very  s p e c i a l  

usage is  implied when empi r i ca l  i n v e s t i g a t i o n  begins.  It is  our  purpose i n  

t h i s  s e c t i o n  t o  make t h i s  

Afr ican monetary pol icy .  

t o  our  empi r i ca l  a n a l y s i s  

c lu s ions  of our  empir ica l  

s p e c i f i c  usage e x p l i c i t ,  i n  t h e  context  of South 

I n  t h i s  r e s p e c t ,  t h i s  s e c t i o n  i s  an important  pre lude  

and must b e  borne i n  mind when examining t h e  con- 

i n v e s t i g a t i o n .  

The Monetary A u t h o r i t i e s  a r e  concerned b a s i c a l l y  w i t h - t h r e e  magnitudes; 

t h e  r a t e  of change of i n t e r e s t  r a t e s ,  t h e  supply of banking s e c t o r  c r e d i t  and 

t h e  ba lance  of payments. During t h e  per iod  1950 t o  1971, seven complete cyc l e s  

(peak t o  

w i t h  t h e  

The 

per iods  : 

peak) i n  economic a c t i v i t y  a r e  i d e n t i f i a b l e  and a r e  c l o s e l y  a s soc i a t ed  

ba lance  of payments. 
1 

course of monetary p o l i c y  i s  convenient ly d i v i s i b l e  i n t o  two sub- 

1950-1965, 1965-1971. I n  t h e  f i r s t  sub-period, success ive  pe r iods  

of i n f l a t i o n a r y  p re s su res  followed by d e f i c i t s  i n  t h e  balance of payments were 

accompanied by monetary po l i cy  exe rc i sed  through changes i n  i n t e r e s t  r a t e s ,  

Bank Rate and d iscount ing  p o l i c y  of  t h e  Reserve Bank, v a r i a t i o n s  i n  s t a t u t o r y  

r e se rve  requirements ,  and moral suas ion .  Import and exchange c o n t r o l s  were 

'*1n our  empi r i ca l  work, we employ t h e  c y c l e s  i d e n t i f i e d  by S a i t  and van 
de r  Walt [85] .  Since t h e i r  s tudy  t e rmina te s  i n  1968, we add t h r e e  ha l f -cyc les  
f o r  t h e  period 1968 t o  1971, based on a n a l y s i s  of our  own da t a .  



c o n s i s t e n t l y  employed f o r  ba lance  Af payments purposes.  Of cons t an t  concern 

t o  t h e  Monetary A u t h o r i t i e s  was t h e  development and growth of t h e  South 

Afr ican  money market. Another important  f e a t u r e  of t h i s  per iod  was t h e  trem- 

endous p r o l i f e r a t i o n  of nea r  banks. During t h e  second sub-period, commencing 

i n  1965, t h e  r e l a t i v e l y  p a s s i v e  p o l i c y  a c t i o n s  of t h e  Monetary A u t h o r i t i e s  

( i n  t h e  e a r l i e r  pe r iod )  were abandoned, i n  t h e  wake of r i s i n g  i n f l a t i o n a r y  

p re s su res  caused by a  g e n e r a l l y  favourable  ba lance  of payments. New f i n a n c i a l  

l e g i s l a t i o n  was passed,  empowering t h e  Monetary A u t h o r i t i e s  t o  e x e r t  c o n t r o l  

over  t h e  nea r  banks, and expanding t h e  scope o f . v a r i a b l e  l i q u i d  a s s e t  r a t i o s ,  

which were adopted i n  favour of v a r i a b l e  s t a t u t o r y  cash r e s e r v e  r a t i o s .  The 

matura t ion  of t h e  money market permi t ted  a  more comprehensive i n t e r e s t  r a t e  

pd l i cy ,  and moral suas ion  was rep laced  by d i r e c t  c r e d i t  c o n t r o l  on t h e  bank- 

i n g  s e c t o r .  I n  a d d i t i o n ,  Nat iona l  Debt management was s p e c i f i c a l l y  geared 

t o  i n f luenc ing  monetary cond i t i ons .  The c h a r a c t e r i s t i c s  of t h e  aforementioned 

p o l i c y  ins t ruments  a r e  d iscussed  below. 

The preoccupat ion of t h e  Monetary A u t h o r i t i e s  w i t h  s t a b i l i z i n g  i n t e r e s t  

r a t e s  on government debt  precluded c o n t r o l  of t h e  money supply. I n t e r e s t  

r a t e  p o l i c y  d i f f e r e d  between short- term and long-term i n t e r e s t  r a t e s .  I n  

t h e  y e a r s  fo l lowing  t h e  Second World War, t h e  Monetary A u t h o r i t i e s  sought 

t o  s t a b i l i z e  t h e  r a t e s  on both  s h o r t  and long-term government debt  by quot ing  

a p a t t e r n  of r a t e s  a t  which t h e  Reserve Bank s tood prepared t o  d e a l ;  so  t h a t  

market r a t e s  and t h e  y i e l d  on new i s s u e s  of government deb t  r e f l e c t e d  t h e  



b u t  only s t a b i l i z e d  f o r  some time. P e r i o d i c a l l y ,  t h e  quoted p a t t e r n  was 

changed i n  response t o  evolving demand and supply cond i t i ons  i n  t h e  market. 
2 

2 * ~ n  t h e  immediate pos t  war pe r iod ,  a  p e r s i s t e n t  r i s e  i n  i n t e r e s t  r a t e s  
from t h e  low l e v e l s  e x i s t i n g  dur ing  t h e  war, c r ea t ed  u n c e r t a i n t y  i n  t h e  mar- 
k e t  f o r  government deb t ,  d i scouraging  i n v e s t o r s  from hold ing  government debt .  
The method of "quoting a  p a t t e r n  of r a t e s "  was i n i t i a t e d  a s  an experiment t o  
dampen i n t e r e s t  r a t e  f l u c t u a t i o n s ,  and became o f f i c i a l  p o l i c y  i n  J u l y ,  1952. 
The o b j e c t  was n o t  t o  peg i n t e r e s t  r a t e s ,  bu t  t o  fo l low market p re s su re ,  
a l lowing r a t e s  t o  a d j u s t  i n  an "orderly" manner ( [87] ,  1950, p. 14, and 1953, 
PP* 5, 6; [331, P*  22). 



Thus, open market ope ra t ions  were used t o  s t a b i l i z e  i n t e r e s t  r a t e s  and not  

f o r  t h e  purpose of c o n t r o l l i n g  t h e  ad jus ted  monetary base .  3 

I n  consequence, t h e  market f o r  long-term debt  remains t h i n ,  be ing  

dominated by t h e  Reserve Bank and t h e  Pub l i c  Debt Commissioners. 4  

The market f o r  short-term government debt  evolved a long  a  d i f f e r e n t  

r o u t e ,  becoming broad and a c t i v e  through t h e  development of t h e  money market ,  

and t h e  short- term r a t e  on government debt  ceased t o  be  p a r t  of t h e  quoted 

p a t t e r n  i n  1960. 
5  

Bank Rate and d iscount ing  p o l i c i e s  of t h e  Reserve Bank were almost 

e n t i r e l y  devoted t o  t h e  encouragement of t h e  development of t h e  money market 

i n  t h e  per iod  t o  1960, and t h e r e a f t e r ,  t o  t h e  e f f i c i e n t  func t ion ing  of  t h e  

money market. This  po l i cy ,  implied e s s e n t i a l l y  t h a t  t h e  Treasury b i l l  r a t e  

was s t a b i l i z e d  i n  t h e  former per iod ,  and l e s s  s o  i n  t h e  l a t t e r  (with except- 

i ons ) .  I n  genera l ,  short- term r a t e s  were more f l e x i b l e  than  long-term r a t e s ,  

and by 1960 i n t e r e s t  r a t e s  on Treasury b i l l s  and short- term government debt  

were determined by market fo rces .  
6 

I n  t h e  per iod  1950 t o  1960, Bank Rate was n o t  a  pena l ty  r a t e  and d i s -  

count ing po l i cy  was designed t o  s t a b i l i z e  t h e  Treasury b i l l  r a t e  i n  o rde r  

t o  p r o t e c t  t h e  new money market i n s t i t u t i o n s  ( t h e  National  Finance Corpor- 

a t i o n  and p r i v a t e  d iscount  houses) from undue l o s s e s .  To t h i s  end, open 

back door ope ra t ions  were used t o  a l l e v i a t e  s t r i n g e n t  l i q u i d i t y  cond i t i ons  

3 * ~ v i d e n c e  submit ted by t h e  Governor of t h e  South Afr ican  Reserve Bank 
t o  t h e  Radc l i f f e  Committee i n  Great B r i t a i n  ( [48] ,  v o l .  1, para .  16 ,  p.289). 

4 * ~ e e  Chap. 2 ,  Sec. 6.2. The r o l e  of t h e  Pub l i c  Debt Commissioners 
i s  examined i n  Sec. 10 of t h i s  chapter .  

5 * ~ e e  Chap. 2 ,  Sec. 5 .  

6. 
[81 I ,  pp. 365-358. 



i n  t h e  market .' Open back door ope ra t ions  worked a s  fol lows.  Treasury b i l l s  

could be  discounted (by t h e  bankink s e c t o r ,  d i scount  houses and o t h e r  f inan-  

c a i l  i n s t i t u t i o n s )  a t  p r e f e r e n t i a l  d i scount  r a t e s ,  w e l l  below Bank Rate and 

repurchase  agreements were concluded, whereby, prev ious ly  discounted Treasury 

b i l l s  could b e  repurchased from t h e  Reserve Bank a t  a  predetermined r a t e  

p r i o r  t o  matur i ty .  I n  June 1958, t h e  weekly t ende r  on 91-day Treasury b i l l s  

was e s t a b l i s h e d  t o  broaden t h e  Treasury b i l l  market,  and t h e  Treasury b i l l  

r a t e  became s u b j e c t  t o  market forces .8  Pena l ty  r a t e s  on Treasury b i l l s  

d i scounted  were then  r e l a t e d  t o  t h e  t ende r  r a t e  and t h e  Nat iona l  Finance 

co rpo ra t ion ' s  c a l l  depos i t  r a t e .  

By 1960, t h e  money market was func t ion ing  w e l l ,  t h e  Treasury b i l l  formed 

t h e  backbone of t h e  market and short- term i n t e r e s t  r a t e s  were f r e e  of d i r e c t  

admin i s t r a t i on .  Reserve Bank p o l i c y  acqui red  a  new dimension when Bank Rate 

was dec l a red  t o  b e  t h e  pena l ty  r a t e  on a l l  l a s t  r e s o r t  l ending  by t h e  Reserve 

Bank t o  t h e  banking s e c t o r  and t h e  money market.' Conventional Bank Rate 

p o l i c y  could now b e  appl ied  (o r  s o  i t  seemed). 

A f t e r  1960 r e c u r r e n t  d e f i c i t s  on t h e  ba lance  of payments, r equ i r ed  cont- 

inuous s t a b i l i z a t i o n  of t h e  Treasury b i l l  r a t e ,  by means of open back door 

o p e r a t i o n s ,  This  t ime, t h e  Reserve Bank r e l i e v e d  market s t r i ngency  by open 

market purchases of Treasury b i l l s  a t  market r a t e s ,  and by p e r i o d i c  t r a n s f e r  

of funds from t h e  Government's d e p o s i t  a t  t h e  Reserve Bank t o  t h e  d iscount  

7 ' ~ r i o r  t o  1949, no money market e x i s t e d  i n  South Af r i ca .  I n  1949, t h e  
Nat iona l  Finance Corporat ion was e s t a b l i s h e d  by t h e  Government t o  promote a  
market i n  short- term government debt  and Treasury b i l l s .  Bank Rate was not  
enforced a s  a  pena l ty  r a t e ,  t o  s t i m u l a t e  confidence i n  t h e  new i n s t i t u t i o n .  
But t h e  r ed i scoun t ing  of commercial b i l l s  by t h e  banking s e c t o r ,  and l a t e r  by 
t h e  d iscount  houses,  was always s u b j e c t  t o  t h e  Bank Rate pena l ty  ( [80 ] ,  p.246 
and [81 ] ,  p. 356). 

8. 1801, pp. 250-252; [81] ,  p. 356; [34] ,  p. 234. Af t e r  t h e  es tab l i shment  
of  t h e  tender ,  t h e  banking s e c t o r  ob ta ined  Treasury b i l l s  from t h e  Reserve Bank 
a t  t ende r  r a t e s ;  a  mere ex tens ion  of open back door ope ra t ions .  

9 .  [81] ,  pp. 357-358. 



houses and t h e  banking s e c t o r  (more w i l l  b e  s a i d  about t h i s  when we d i s c u s s  

t h e  use  of Nat iona l  Debt managemen; f o r  t h e  purpose of monetary p o l i c y ) .  Bank 

Rate was n o t  u n i v e r s a l l y  app l i ed  a s  a  pena l ty  r a t e  on Treasury  b i l l  d i s coun t s .  10  

The per iod  1965 t o  1971 d i f f e r e d  i n  degree b u t  no t  kind from t h e  prev- 

i o u s  per iod .  Continuous i n f l a t i o n  induced a  more r e s t r i c t i v e  a t t i t u d e  by t h e  

Reserve Bank t o  d i scoun t ing  p o l i c y ,  and open back door o p e r a t i o n s  of one s o r t  

o r  another  were used t o  r e l i e v e  market s t r i ngency  dur ing  a  d e f i c i t  i n  t h e  

ba l ance  of payments. 11 

I n  t h e  c a s e  of South Af r i ca ,  v a r i a b l e  s t a t u t o r y  r e s e r v e s  do n o t  neces- 

s a r i l y  mean v a r i a b l e  cash  r e se rves .  During t h e  per iod  1958 t o  1965, t h e  

Reserve Bank imposed supplementary r e s e r v e  requirements  on t h e  banking s e c t o r ,  

t o  be  h e l d  e i t h e r  a s  cash r e s e r v e  a t  t h e  Reserve Bank o r  i n  t h e  form of c e r t a i n  

1 2  
s p e c i f i e d  l i q u i d  a s s e t s .  Thus, supplementary r e s e r v e  requirements  contained 

an  element of  l i q u i d  a s s e t  r e s e r v e  requirements .  Cons i s t en t ly  over  phases 

of t h e  bus ines s  cyc l e ,  supplementary r e s e r v e  requirements  were v a r i e d  cont ra -  

c y c l i c a l l y  t o  i n f l u e n c e  banking s e c t o r  r e se rves .  l3 I n  1965, i n  accordance 

w i t h  t h e  Banks Act No. 23 of 1965, t h e  cash  r e s e r v e  r a t i o  i n  t h e  banking s e c t o r  

10. [34 ] ,  p. 214, 215, 227, 231. I n  May 1962, r a t h e r  than  lower ~ a < k  Rate 
du r ing  a  ba l ance  of payments s u r p l u s ,  t h e  Reserve Bank quoted a  s e p a r a t e  d i s -  
count  r a t e  on Treasury b i l l s  equa l  t o  2 per  c e n t  above t h e  Treasury b i l l  r a t e .  
I n  May 1964, t h e  above pena l ty  was dispensed w i t h ,  and t h e  Reserve Bank imposed 
q u a n t i t a t i v e  r e s t r i c t i o n s  on d iscount ing .  

l1*we show i n  Secs.  ' 8.2 and 8 .4 ,  t h a t  Bank Rate had i n  f a c t  been assigned 
t o  c o n t r o l l i n g  t h e  ba l ance  of payments, and t h a t  open back door ope ra t ions  were 
used a s  an instrument  f o r  f i n e  t u r n i n g  short- term i n t e r e s t  r a t e s .  I n  t h e  per iod  
1967 t o  1971, however, a  pena l ty  r a t e  was app l i ed  f o r  a n t i - i n f l a t i o n a r y  purposes,  
accompanied by a  ba lance  of payments d e f i c i t .  

12*1n  1956, an amendment t o  t h e  Banks Act No. 38 of 1942, empowered t h e  
Reserve Bank t o  impose supplementary r e s e r v e  requirements  on t h e  banking s e c t o r .  
These powers were f i r s t  used i n  1958 ( [88 ] ,  June 1958).  
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was lowered and a new s e t  of l i q u i d  a s s e t  r a t i o s  imposed. l4 Hencefort ,  
, 

v a r i a b l e  l i q u i d  a s s e t  r a t i o s  were used a s  a t o o l  of con t r a -cyc l i ca l  po l i cy ,  

w i t h  no v a r i a t i o n  i n  t h e  cash  r e s e r v e  r a t i o  be ing  permi t ted  by t h e  Act. 1 5  

I n  t h e  per iod  t o  1965, moral suas ion  took t h e  form of r e q u e s t s  by t h e  

Reserve Bank t o  t h e  banking s e c t o r ,  t h a t  t h e  supply of c r e d i t  t o  t h e  p r i v a t e  

s e c t o r  should b e  r e s t r i c t e d .  These r e q u e s t s  were a l s o  v a r i e d  cont ra -cyc l ic -  

a l l y .  
1 6  

I. From 1965-1971, t h e  advent of a per iod  of a c c e l e r a t e d  i n f l a t i o n  caused 

t h e  Monetary A u t h o r i t i e s  t o  adopt  a more aggres s ive  and s t r i n g e n t  s e t  of 

p o l i c y  ins t ruments .  We have noted t h a t  d i scgun t ing  p o l i c y  was t i gh tened  i n  

t h e  money market. By June 1965, l i q u i d  a s s e t  r a t i o s  i n  t h e  banking s e c t o r  

had been r a i s e d  t o  t h e i r  l e g a l  maximum. Two new ins t ruments  of monetary 

p o l i c y  were c r e a t e d  t o  combat i n f l a t i o n :  f i r s t l y ,  t h e  Reserve Bank was 

empowered t o  impose a c e i l i n g  on t h e  supply of banking s e c t o r  c r e d i t  t o  t h e  

p r i v a t e  s e c t o r  ( r e p l a c i n g  moral suas ion ,  a more g e n t l e  v e r s i o n  of t h e  same 

t h i n g ) ;  and secondly,  Nat ional  Debt management was used f o r  monetary c o n t r o l .  
17  

A f t e r  impos i t ion  of t h e  c r e d i t  c e i l i n g  i n  October 1965, t h e  c e i l i n g  

w a s  s y s t e m a t i c a l l y  va r i ed  accord ing  t o  i n f l a t i o n a r y  cond i t i ons  over  t h e  

1 4 * ~ h e  change i n  cash r e s e r v e  requirements  i n  1965 is d iscussed  i n  
Appendix A.15. Cash r e s e r v e s  i n  t h e  banking s e c t o r  were lowered i n  1965 i n  
accordance wi th  t h e  new l i g i s l a t i o n ,  i n  o rde r  t o  remove t h e  compet i t ive  d i s -  
advantage of t h e  banking s e c t o r  v i s  a v i s  t h e  near  banks. See de Kock [30] .  

15*Cyclical  v a r i a t i o n s  i n  t h e  l i q u i d  a s s e t  r a t i o s  a r e  d iscussed  i n  I851 
f o r  t h e  per iod  1965 t o  1968, and subsequent changes a r e  d iscussed  i n  t h e  
Reserve Bank's monetary a n a l y s i s  ( [88 ] ,  1968-1971). 

17*The c r e d i t  c e i l i n g  was imposed under t h e  Currency and Exchange Act 
of 1933. I n  March 1965, an i n t e r e s t  r a t e  c e i l i n g  was imposed on banking s e c t o r  
d e p o s i t s  i n  terms of t h i s  Act, t o  r e s t r i c t  t h e  i n t e r e s t  r a t e  war t h a t  had 
broken out  between t h e  banking s e c t o r  and t h e  near  banks, fo l lowing  t h e  co l -  
l a p s e  of t h e  commercial banks '  c a r t e l  agreement. Hpwever, t h i s  c e i l i n g  was 
removed i n  Ju ly  1968 and was n o t  a sys t ema t i c  po l i cy  weapon. 



I 
* 
I .  cyc le ,  t o  c o n t r o l  t h e  supply  of  banking s e c t o r  c r e d i t .  l8 From 1965 onwards, 

, 
t h e  Monetary A u t h o r i t i e s  exe rc i sed  t h e i r  powers t o  borrow from t h e  banking 

and p r i v a t e  s e c t o r s ,  i n  excess  of t h e i r  d e f i c i t  requirements ,  and t o  t r ans -  

f e r  t h e  proceeds t o  t h e  S t a b i l i z a t i o n  account a t  t h e  Reserve Bank. Thus, 

Treasury borrowing i n  t h e  banking and p r i v a t e  s e c t o r s ,  and v a r i a t i o n s  i n  

t h e  Treasury ' s  account a t  t h e  Reserve Bank were used t o  o b t a i n  non i n f l a t -  

i ona ry  d e f i c i t  f inance ;  t o  main ta in  t h e  s t r u c t u r e  of quoted r a t e s ;  and t o  

absorb s u r p l u s  l i q u i d i t y  i n  t h e  money market due t o  a ba l ance  of payments 

su rp lus ;  o r  t o  r e l i e v e  s t r i n g e n c y  i n  t h e  money market due t o  a  ba lance  of 

I 

payments d e f i c i t .  
2  0  

Throughout t h e  e n t i r e  per iod  (1950-1971), import and exchange c o n t r o l s  

were v a r i e d  c o n t r a - c y c l i c a l l y  t o  o f f s e t  p ro -cyc l i ca l  movements i n  t h e  ba lance  

of payments .21 I n  t h i s  r e s p e c t ,  t h e  Monetary A u t h o r i t i e s  a t tempted t o  

c o n t r o l  t h e  ba l ance  of payments by c o n t r o l l i n g  t h e  demand f o r  f o r e i g n  

exchange. But t h e  supply  of  f o r e i g n  exchange remained exogenous. 

We have n o t  provided a n  eva lua t ion  of  t h e  e f f i c a c y  of t h e s e  po l i cy  

ins t ruments ;  t h i s  i s  t h e  t a s k  of t h e  remaining s e c t i o n s  of t h i s  chapter .  
.- 

In  t h e  fo l lowing  s e c t i o n s ,  we pu rpose fu l ly  augment our  empi r i ca l  conclu- 

s i o n s  a  f o r t i o r i  w i t h  r e p e t i t i o n  of r e l e v a n t  d e t a i l s  from t h i s  s e c t i o n .  

18*c. J.  de  Swart and G. Steenkamp [33] .  

1 9 * p r i o r  t o  1965, Nat iona l  Debt management was designed t o  f i nance  t h e  
Government's d e f i c i t  i n  a  manner c o n s i s t e n t  With monetary cond i t i ons ,  and 
t h e  quoted p a t t e r n  of r a t e s  on government debt  ( ibid. ,Pp.26,  27).  Under t h e  
General Loans Act of 1961, t h e  Monetary A u t h o r i t i e s  were permi t ted  t o  borrow 
l i m i t e d  amounts i n  excess  of t h e i r  l oan  requirements ,  and i n  1964, un l imi ted  
borrowing powers were obta ined  f o r  t h e  purpose of r e g u l a t i n g  monetary condi- 
t i o n s .  Funds could be  f r e e l y  t r a n s f e r r e d  between t h e  S t a b i l i z a t i o n  account 
a t  t h e  Reserve Bank, and t h e  Banking and p r i v a t e  s e c t o r s ,  f o r  purposes of 
monetary c o n t r o l  (ibid. ,  Pp. 17 ,  27, 28).  

2 0 * ~ b i d . ,  p. 28 and (321, p. 24. 

2 1 * ~ e e  de Swart and Steenkamp; i b i d .  
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3. THE BEHAVIOUR OF THE BANKING SECTOR 

The purpose of  t h i s  s e c t i o n ,  3s  t o  i n v e s t i g a t e  t h e  de te rminants  of 

t h e  banking s e c t o r ' s  aggrega te  r e s e r v e  r a t i o  (bl) . The in f luence  of 

bl is  t r ansmi t t ed  by t h e  money and c r e d i t  market m u l t i p l i e r s  t o  t h e  money 

s t o c k  and t h e  c r e d i t  market r a t e .  I n  Chapter 2,  (Sect ion 3 ) ,  we formula te  

t h e  behaviour  of t h e  banking s e c t o r  i n  terms of two r a t i o  parameters;  t h e  

s t a t u t o r y  r e s e r v e  r a t i o  (bll) and t h e  excess  r e s e r v e  r a t i o  ( e ) ,  and 
e 
k 

d e f i n e  t h e  aggrega te  r e s e r v e  r a t i o  a s  t h e  sum of t h e s e  two r a t i o s ;  

R 
I' I n  Chapter 3, (Sec t ion  2.3) ,  we p o s t u l a t e  t h a t  t h e  c r e a t i o n  and subsequent 

development of t h e  South Afr ican  money market reduces t h e  optimum excess  

r e s e r v e . r a t i o  i n  t h e  banking s e c t o r ,  and t h a t  v a r i a t i o n s  i n  t h i s  r a t i o  a r e  

s t a b i l i z e d  about t h a t  minimum l e v e l  i n  response t o  changes i n  r e l a t i v e  

i n t e r e s t  r a t e s .  22 Var i a t ions  i n  b  a r e  then  mirrored by v a r i a t i o n s  i n  
1 

bll, which r e f l e c t  p o l i c y  changes i n  s t a t u t o r y  r e s e r v e  requirements ,  and 

p o r t f o l i o  s h i f t s  between demand and t ime depos i t  by t h e  p r i v a t e  s e c t o r ,  

given t h a t  a  d i f f e r e n t i a l  s t a t u t o r y  r e s e r v e  requirement is  maintained 

between demand and t ime d e p o s i t .  2 3  

The empi r i ca l  i n v e s t i g a t i o n  t h a t  fo l lows ,  appears  t o  s u b s t a n t i a t e  ' 

t h e s e  p o s t u l a t e s ,  and proceeds i n  two s t a g e s .  F i r s t l y ,  we provide  pre- 

l imina ry  evidence t h a t  t h e  mean and va r i ance  of e  r e l a t i v e  t o  t hose  

Of bll 
is sma l l ,  s o  t h a t  indeed bl i s  dominated by v a r i a t i o n s  i n  bll; 

2 2 * ~ h e  t h e o r e t i c a l  bases  f o r  t h e s e  p ropos i t i ons  a r e  d iscussed  i n  
Chap. 2,Secs. 5 .2.1 - 5.2.4.  

2 3 * ~ u e  t o  t h e  e x i s t e n c e  of t h e  London d iscount  market,  t h e  cash 
r e s e r v e  r a t i o  he ld  by t h e  London C lea r ing  banks i s  l e s s  v a r i a b l e  than  t h a t  
he ld  by commercial banks i n  o t h e r  c o u n t r i e s ,  such a s  t h e  United S t a t e s .  
Brunner and Crouch ( [14 ] ,  p.83) assume t h a t  t h e  cash r e se rve  r a t i o  f o r  
B r i t a i n  is  a  cons t an t  and independent of i n t e r e s t  r a t e s .  See a l s o  Crouch 
[27 ] ,  p. 144. 



and secondly, we support these  

which shows t h a t  v a r i a t i o n s  i n  
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r e s u l t s  by means of r eg ress ion  a n a l y s i s ,  

bl' a r e  dominated by monetary pol icy  and 

pr,$vate sec to r  p o r t f o l i o  behaviour r a t h e r  then by v a r i a t i o n s  i n  money 

market i n t e r e s t  r a t e s .  

3.1 Some Prel iminary Evidence 

For t h e  purpose of empir ica l  inves t iga t ion ,  i t  i s  necessary t o  obta in  

an appropr ia te  measure of excess reserved by reformulat ing Equation 4-1 

above. A measure of excess re'serves (R ) i s  obtained by deducting s t a t u -  
e 

t o r y  reserves  (R ) from aggregate banking sec to r  reserves  (R). 24 
s 

Since v a u l t  cash i s  not  

Afr ica ,  excess reserves  

Reserve Bank i n  excess 

R = R  
e  c 

Following general  

counted a s  p a r t  of s t a t u t o r y  rese rves  i n  South 

a r e  held a s  v a u l t  cash (Rc) and depos i t s  i n  the  

CB 25 of required s t a t u t o r y  reserves  (Re ) .  

CB 
+ Re (4-3) 

p r a c t i c e ,  we t r e a t  v a u l t  cash ( t r ansac t ions  balances) 

a s  a  r e l a t i v e l y  i n v o l a t i l e  component of excess reserves ,  varying slowly over 

time i n  response t o  s t r u c t u r a l  changes i n  t h e  payment h a b i t s  of the  p r i v a t e  

s e c t o r  and the  i n s t i t u t i o n a l  payments ,mechanism, and i d e n t i f y  excess res-  

e rves  held i n  the  Reserve Bank (specula t ive  balances) a s  t h e  re levant  magni- 

2 6 
tude f o r  empir ica l  s tudy,  Aggregate banking sec to r  r e se rves  a r e  defined a s  

t h e  sum of s t a t u t o r y  reserves ,  excess reserves  i n  the  Reserve Bank and vau l t  cash: 

2 4 ' ~ p p e n d i x  A .  15 provides raw da ta  from which we c a l c u l a t e  the  banking 
s e c t o r ' s  s t a t u t o r y  and excess r e se rve  r a t i o s .  
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t~ Dividing Equation 4-4 through by aggrega te  d e p o s i t s  (D + T) we ob ta in  

t h e  aggrega te  r e s e r v e  r a t i o  (b ) , , t h e  s t a t u t o r y  r e s e r v e  r a t i o  (bll), 1 

t h e  excess  r e s e r v e  r a t i o  (eCB),  and t h e  v a u l t  c a s t  r a t i o  (v ) .  Equation 

4-1 i s  reformulated a s :  

I n  Table 4.11 w e  provide  t ime s e r i e s  d a t a  on t h e  measured r e s e r v e  

r a t i o s  i n  Equation 4-5 f o r  t h e  per iod  1944 t o  1971, and summary s t a t i s t i c s  

a r e  provided i n  Table 4.1. S ince  t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h e  r e s e r v e  

r a t i o s  (on t h e  r i g h t  hand s i d e  of Equation 4-5) t o  v a r i a t i o n s  i n  t h e  aggrega te  

r e s e r v e  r a t i o  depend on bo th  t h e i r  a b s o l u t e  s i z e  a s  w e l l  a s  t h e i r  degree 

of v a r i a t i o n ,  we make comparisons between t h e  means and s tandard  d e v i a t i o n s  

l i s t e d  i n  Table 4.1. 

It i s  apparent  t h a t  t h e  mean of bll 
c o n s t i t u t e s  60 per  c e n t  of t h e  

mean of bl ( t h e  l a r g e s t  p ropor t ion ) ,  compared t o  a  5  per  cen t  cont r ibu-  

t i o n  by eCB . I n  terms of r e l a t i v e  o r d e r s  of magnitude, t h e  mean of b  1 

exceeds t h a t  of b  and e  by 66 pe r  cent  and 1773 per  c e n t  r e spec t -  
11 CB 

i v e l y .  I n  terms of mean va lues ,  
bll 

is  more important  r e l a t i v e  t o  e  
CB 

i n  i n f l u e n c i n g  
bl ' 

A s i m i l a r  p a t t e r n  p r e v a i l s  f o r  comparisons of t h e  s tandard  dev ia t ions .  

The s tandard  d e v i a t i o n  of bl exceeds t h a t  of b and e  by 35 per  
11 C B 

cen t  and 419 per  cen t  r e s p e c t i v e l y ,  and t h e  s tandard  d e v i a t i o n  of 
bl 

i s  

almost fou r  t imes l a r g e r ' t h a n  t h a t  of e  ' 
CB ' 

When bll t a k e s  a  va lue  one 

s tandard  d e v i a t i o n  away from i t s  mean, t h e  change i n  bl w i l l  b e  substan-  

t i a l l y  g r e a t e r  than  f o r  a  s i m i l a r  va lue  taken by eCB . F i n a l l y ,  t h e  

s imple  c o r r e l a t i o n  c o e f f i c i e n t s  between t h e  r a t i o s  i n d i c a t e  t h a t  bll has  

a s t r o n g e r  p o s i t i v e  a s s o c i a t i o n  w i t h  bl than  does e  
CB' 

where, 

r = 0.99 and rb = 0.58 . 
bl'bll 1' CB 



TABLE 4.1 

MEAtIS,STANDARO DEVIATIONS AND CORRELATION COEFICIENTS 
OF THE AGGREGATE RESERVE RATIO 

1=111111119111=1111=~I9*IIIII.==~II=*=Pt===sx===1*=.*==-==~= 

I 
Reserve I 

R a t l o  I 

I I I 
I I I C o r r e l a t i o n  
I I I C o e f f l c l e n t  
I Standard I Rat10 o f  I w i t h  resDect 

b,, 1 0.0710 1 0.0200 1 0.60 I 0.99 

SOURCE: Ca lcu la ted  f rom Table 4.11 f o r  the  p e r l o d  1950- 
1971. 

NOTES: b, =aggregate reserve  r a t l o ,  b,,=statutory reserve  
ratio,  eC6=excess r e s e r v e  r a t t o ,  v  = v a u l t  cash r a t l o .  

TABLE 4. 11 

y e a r  

SOURCE: South A f r l c a n  Reserve Bank Q u a r t e r l y  
B u l l e t l n .  See Appendix A.15 f o r  b a s i c  data.  

NOTES: b, =aggregate reserve  r a t  lo, b,, = s t a t u t o r y  
reserve  r a t l o ,  e,)=excess reserve  r a t l o ,  v  = v a u l t  cash r a t l o .  



6 We conclude, t h a t  o v e r a l l  v a r i a t i o n s  i n  t h e  aggrega te  r e s e r v e  r a t i o  
, 

are dominated by v a r i a t i o n s  i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o .  These conclu- 

s i o n s  a r e  n o t  a l t e r e d  by t h e  s t r o n g e r  i n f luence  of t h e  v a u l t  cash  r a t i o  

r e l a t i v e  t o  t h a t  of t h e  excess  r e s e r v e  r a t i o ,  us ing  t h e  same c r i t e r i a .  

For t h e  purpose of our  s tudy  we focus a t t e n t i o n  on t h e  s t a t u t o r y  r e s e r v e  

and excess  r e s e r v e  r a t i o s  and t r e a t  t h e  v a u l t  cash r a t i o  as an exogenous 

v a r i a b l e  (not  expla ined  by t h e  mechanism of t h e  model). 

3.2 The Excess Reserve Ra t io  

Add i t iona l  evidence i n  suppor t  of our  hypothes is  i s  provided by means 
- - 

of r e g r e s s i o n  a n a l y s i s  and t o  t h i s  end we must t r a n s l a t e  our  t h e o r e t i c a l  

hypothes is  about t h e  in f luence  of t h e  money market, i n t o  empi r i ca l ly  test- 

a b l e  p ropos i t i ons  concerning t h e  behaviour  of t h e  excess  r e s e r v e  r a t i o  over 

t i m e  . 
Scru t iny  of t h e  eCB time s e r i e s  f o r  t h e  per iod  1944 t o  1971 i n  

Table 4.11 and Figure  4.1, r e v e a l s  t h r e e  broad c h a r a c t e r i s t i c s  of v a r i a t i o n .  2  7  

The f i r s t  i s  a  long-run downtrend; t h e  second i s  a  p a i r  of d i s c r e t e  s h i f t s  

occu r r ing  i n  1958 and 1965, and t h e  t h i r d  i s  a  s e t  of sys temat ic  v a r i a t i o n s  

about  a  cons t an t  t r end .  

The equat ion  t o  b e  t e s t e d  i s  Equation 2-8. I n  o rde r  t o  cap tu re  t h e  

downtrend and t h e  d i s c r e t e  s h i f t s  i n  eCB, we in t roduce  dummy v a r i a b l e s  

a s  a  proxy f o r  t h e  s h i f t  v a r i a b l e  IT and t h e  remaining i n t e r e s t  r a t e  
1 '  

v a r i a b l e s  e x p l a i n  t h e  r e s i d u a l  v a r i a t i o n  i n  e  
CB' 

which we p o s t u l a t e  t o  be  

sys t ema t i c  about a  cons tan t  t r end .  

We commence a d i s c u s s i o n o f t h e  e  t ime s e r i e s i n  r e l a t i o n  t o  C B 

f i n a n c i a l  events  and monetary p o l i c y  i n  South Afr ica ,  i n  o rde r  t o  demonstrate  

27*0ur  per iod  of a n a l y s i s  i s  1950 - 1971. We provide d a t a  f o r  t h e  
yea r s  1944 - 1949 i n  o rde r  t o  observe t h e  pos t  war adjustment i n  t h e  excess  
r e s e r v e  r a t i o .  



t h a t  t h e  d m y  

changes i n  t h e  

v a r i a b l e s  a r e  indeed meaningful p rox ie s  f o r  s t r u c t u r a l  
I 

f i n a n c i a l  system, caused by economic f l u c t u a t i o n s ,  monetary 

po l i cy  and random even t s .  

3.2.1 H i s t o r i c a l  Analysis .  Although our  per iod  of s tudy  i s  from 1950 

t o  1971, we commence our  h i s t o r i c a l  survey i n  1944, i n  o r d e r  t o  a s s e s s  t h e  

in f luence  of t h e  Second World War on t h e  immediate pos t  war years .  For t h e  

per iod  1944 t o  1971 a s  a  whole, t h e  downtrend i n  t h e  excess  r e s e r v e  r a t i o  i s  

immediately d i s c e r n i b l e  from Table 4.111 (and Figure  4 .1) .  The t o t a l  per iod  

is d iv ided  i n t o  f o u r  pe r iods  of seven y e a r s  each and t h e  mean va lues  of e  
C B 

a r e  c a l c u l a t e d  f o r  each per iod .  
28 

The excess  r e s e r v e  r a t i o  dec l ines . f rom an 

average va lue  of 0.28 i n  t h e  immediate pos t  war per iod  t o  an average of 0.037 

i n  t h e  per iod  1965 t o  1971. The r a t e  of decrease  i s  h ighes t  between t h e  p o s t  

war per iod  and t h e  per iod  1951 t o  1957 wi th  a  d e c l i n e  of 96.4 per  c e n t ,  there-  

a f t e r ,  d e c e l e r a t i n g  between t h e  second and t h i r d  per iod  t o  5 1  per  cen t  and 

between t h e  t h i r d  and f o u r t h  per iod  t o  24.5 per  cen t .  The slower r a t e s  of 

d e c l i n e  i n  pe r iods  3  and 4  r e l a t i v e  t o  per iod  2 ,  a r e  a t t r i b u t a b l e  t o  t h e  even t s  

t h a t  caused t h e  s t r u c t u r a l  s h i f t  a t  t h e  beginning of t h e s e  pe r iods  ( i . e .  1958 

and 1965, r e s p . ) .  

We a l t e r  pe r iods  1 and 2 i n  Table 4.111 s l i g h t l y  f o r  t h e  purpose of more 

d e t a i l e d  h i s t o r i c a l  a n a l y s i s ,  and i d e n t i f y  t h e  fol lowing pe r iods  f o r  discussion: 

1944 t o  1952; 1953 t o  1957; 1958 t o  1964; and 1965 t o  1971. The r eade r  should 

r e f e r  t o  Table 4.11 and Figure  4.1, i n  t h e  fol lowing a n a l y s i s .  

2 8 * ~ o t i c e  i n  Table 4.11, t h a t  s t a r t i n g  from 1951, t h e  beginning of t h e  
h i s t o r i c a l l y  low pos t  w a r  t r end  i n  t h e  excess  r e s e r v e  r a t i o ,  each seven year  
per iod  t o  1971 is  separa ted  by what we have i d e n t i f i e d  a s  a  d i s c r e t e  s t r u c t u r a l  
s h i f t .  



TABLE 4 .11  1 

MEAN VALUES OF THE EXCESS RESERVE 
RATIO FOR SELECTED PERIODS 

xIPtPP====taPPPI====tP====a==========aI==========P===5= 

I 
Means 1 1944-1950 1951-1957 1958-1964 1965 -1971  

I (1) ( 2  ( 3 )  (4) ....................................................... 
I 

ec s 1 0 .28  0 . 0 1  0.0049 0 .0037 
I 

SOURCE: South A f r i c a n  Reserve Bank Q u a r t e r l y  
B u l l e t i n .  See Appendix A.15 f o r  b a s i c  da ta .  

NOTES: tlean values o f  the excess reserve  r a t t o  a r e  
c a l c u l a t e d  from Tab le  4 .11  and average percentage 
changes a r e  c a l c u l a t e d  from the mean values i n  t h i s  
t a b l e .  



The per iod  1944 t o  1952 i s  viFwed' a s  a  t y p i c a l  pos t  war adjustment  

pe r iod ,  dur ing  which, t h e  banking s e c t o r  attempted t o  reduce i t s  excess  

r e s e r v e s ,  which had been accumulated du r ing  t h e  war yea r s .  Excess r e s e r v e s  

dec l ined  by 92 p e r  c e n t ,  from R259 m i l l i o n  i n  1944 t o  R20 m i l l i o n  i n  1952, 

thereby ,  c o n t r i b u t i n g  t o  a  pos t  war d e c l i n e  i n  t h e  excess  r e s e r v e  r a t i o  

from 0.49 t o  0.024, a  d e c l i n e  of  95 pe r  cen t .  

The es tab l i shment  of t h e  f i r s t  money market f i n a n c i a l  i n s t i t u t i o n  ( t h e  

Nat iona l  Finance Corpora t ion) in  1949, on t h e  i n i t i a t i v e  of t h e  South Afr ican  

government, undoubtedly a c c e l e r a t e d  t h e  h igh  r a t e  of d e c l i n e  i n  e i n  t h e  
CB 

. . 
pos t  war per iod.29 Thus, between 1944 and 1948, eCB dec l ined  by 67 pe r  

c e n t  (an annual  average of 13.4 pe r  c e n t )  whereas from 1948 t o  1953, t h e  

r a t e  o f . d e c l i n e  increased  t o  94.2 pe r  cen t  (an annual average of 15.7 percent). 

From 1953 t o  1957, t h e  excess  r e s e r v e  r a t i o  dec l ined  by a  f u r t h e r  58.5 

p e r  c e n t ,  r e p r e s e n t i n g  a  d e c e l e r a t i o n  i n  t h e  r a t e  of pos t  war downward ad jus t -  

ment compared t o  t h e  previous per iod .  We conclude t h a t  t h e  per iod  1951 t o  

1957 r e v e a l s  a  s t r o n g  s e c u l a r  downtrend r ep resen t ing  t h e  pos t  war adjustment  

i n  t h e  excess  r e s e r v e  r a t i o  and t h e  e f f e c t s  of t h e  i n i t i a t i o n  of t h e  South 

Afr ican  money market. Monetary p o l i c y  and bus ines s  cyc l e s  appear no t  t o  have 

inf luenced  t h e  t r end .  

The ins t ruments  of monetary p o l i c y  i n  t h e  above per iod ,  were confined t o  

moral suas ion ,  v a r i a t i o n s  i n  import c o n t r o l s ,  t h e  impos i t ion  of exchange 

c o n t r o l s ,  v a r i a t i o n s  i n  Bank Rate and adjustments  t o  t h e  p a t t e r n  of r a t e s  

quoted by t h e  Reserve Bank, none of which, i n t e r r u p t e d  t h e  pos t  war t r end .  30 

* g o s e e  Chap. 2 ,  Secs.  5 .2.1 - 5.2.3. To f a c i l i t a t e  t h e  t r a n s f e r  of bank- 
i n g  s e c t o r  funds t o  t h e  Nat iona l  Finance Corporat ion,  t o  be  he ld  a s  i n t e r e s t -  
bea r ing  c a l l  d e p o s i t s ,  t h e  Reserve Bank temporar i ly  reduced t h e  s t a t u a t o r y  
r e s e r v e  requirement on demand d e p o s i t s  from 10 per  cen t  t o  7 per  cen t .  



Over f i v e  ha l f - cyc l e s  occurr ing  i n  t h e  per iod ,  t h e  Monetary A u t h o r i t i e s  

used t h e s e  methods i n  a t tempts  t o  s t a b i l i z e  t h e  p a t t e r n  of  r a t e s  on government 

debt  and t o  p r o t e c t  t h e  ba lance  of payments. 

The per iod  1958 t o  1964 p re sen t s  a d i f f e r e n t  p i c t u r e .  The downtrend i n  

t h e  excess  r e s e r v e  r a t i o  i s  h a l t e d  i n  1958 wi th  an abrupt  upward s h i f t  from 

0.0029 t o  0.0059, s t a b i l i z i n g  along an h i s t o r i c a l l y  low p l a t e a u  a t  an annual 

average  va lue  f o r  t h e  seven yea r s  of 0.0049, compared t o  0.01 i n  t h e  previous 

seven y e a r s  (Table 4.111). I n  1957, e reached an h i s t o r i c a l l y  low l e v e l  
C B 

of  0.0029 no t  t o  be  exceeded u n t i l  1965. 

Monetary events  exp la in  both t h e  d i s c o n t i n u i t y  i n  t h e  downtrend observed 

i n  1958, and t h e  subsequent r e l a t i v e l y  s t a b l e  excess  r e s e r v e  r a t i o ,  maintained 

by t h e  banking s e c t o r  t o  t h e  end o f . t h e  per iod  i n  1964. By t h e  end of 1958, 

mild d e f l a t i o n  i n  aggrega te  demand i n  combination wi th  an inc rease  i n  t h e  mone- 

t a r y  base  (brought about by l a r g e r  i n t e r n a t i o n a l  r e se rves )  caused a bu i ld ing  

up of  excess  r e se rves  i n  t h e  banking s e c t o r .  A resurgence of i n f l a t i o n  in-  

duced t h e  Reserve Bank t o  employ monetary and o t h e r  measures, which enhanced 

t h e  accumulation of excess  r e se rves  i n  t h e  banking s e c t o r .  These measures 

imposed l i m i t s  on t h e  a b i l i t y  of t h e  banking s e c t o r  t o  r a i s e  t h e  supply of 

p r i v a t e  s e c t o r  c r e d i t  and reduced t h e  p r i v a t e s  s e c t o r ' s  demand f o r  c r e d i t ,  

w h i l e  a d d i t i o n a l  c o n t r o l s  were placed on t h e  outf low of i n t e r n a t i o n a l  reserves .  3 1 

The banking s e c t o r  may have increased  i t s  des i r ed  excess  r e se rve  r a t i o  i n  t h e  

f a c e  of an i n t e n t i o n  by t h e  Treasury t o  i n c r e a s e  i t s  borrowing from t h e  p r i v a t e  

3 1 * ~ h e  supply of banking s e c t o r  c r e d i t  was cons t ra ined  by a Reserve Bank 
r eques t  t h a t  c r e d i t  t o  t h e  p r i v a t e  s e c t o r  should be  c u r t a i l e d  (November 1957),  
and supplementary r e se rve  requirements were imposed (May 1958); t h e  l a t t e r  were 
reduced i n  November 1958. The demand f o r  banking s e c t o r  c r e d i t  was reduced by 
an i n c r e a s e  i n  hire-purchase downpayments and a reduct ion  i n  t h e  payments per iod;  
borrowing by t h e  Local A u t h o r i t i e s  was a l s o  c u r t a i l e d  (June 1958, becoming 
e f f e c t i v e  i n  September 1958). The outf low of c a p i t a l  was l i m i t e d  by an inc rease  
i n  import c o n t r o l s ,  and exchange c o n t r o l s  were imposed on t h e  outf low of r e s -  
i d e n t  c a p i t a l  ( [88 ] ,  1968, 1959 and 1651). 



s e c t o r  f o r  f i s c a l  purposes.  32 These p o l i c y  c o n t r o l s ,  t oge the r  w i t h  an inc r -  

e a s e  i n  t h e  monetary base ,  a r e  conducive t o  an i n c r e a s e  i n  t h e  excess  r e s e r v e  

r a t i o  i n  t h e  short-run. 

That t h e  banking s e c t o r  appears  t o  have maintained a  r e l a t i v e l y  h ighe r  

excess  r e s e r v e  r a t i o  u n t i l  1964 i s  a t t r i b u t a b l e  t o  a  success ion  of f u r t h e r  

f i n a n c i a l  events  accompanied by monetary p o l i c y  dec i s ions .  Rac ia l  d i s tu rbances  

and p o l i t i c a l  u n r e s t  i n  1960, accompanied by f u r t h e r  p o l i c y  d e c i s i o n s  by t h e  

Monetary A u t h o r i t i e s  t o  c o n s t r a i n  i n f l a t i o n  and t o  p r o t e c t  t h e  ba lance  of pay- 

ments may have c rea t ed  an atmosphere of unce r t a in ty ,  which induced t h e  banking 

s e c t o r  t o  r a i s e  i t s  demand f o r  excess  r e se rves ,  whi le ,  t h e  p o l i c y  d e c i s i o n s  

would tend t o  c o n s t r a i n  any d e s i r e d  r educ t ion  i n  t h e  excess  r e s e r v e  r a t i o .  
33 

I n  t h e  absence of  t h e  above even t s ,  t h e  c r e a t i o n  of  new p r i v a t e  money 

market i n s t i t u t i o n s  i n  1957, and t h e i r  subsequent p r o l i f e r a t i o n  and growth, 

would b e  expected t o  have induced a  con t inua t ion  of  t h e  downtrend observed 

i n  t h e  per iod  p r i o r  t o  1958. The even t s  descr ibed  above appear t o  have more 

than  o f f s e t  t h e  expected in f luence  of developments i n  t h e  money market. On 

t h e  o t h e r  hand, t h e  growth of t h e  money market may account f o r  t h e  r e l a t i v e  

s t a b i l i t y  observed i n  t h e  excess  r e s e r v e s  r a t i o ,  

ha l f - cyc l e  f l u c t u a t i o n s  i n  economic a c t i v i t y .  3  4  

d e s p i t e  t h e  e x i s t e n c e  of fou r  

These f l u c t u a t i o n s ,  a r e  

32. 
Measures t o  achieve  t h i s  were adopted i n  J u l y  1958. 

3 3 * ~ n  A p r i l  1961, t h e  S h a r p v i l l e  r a c i a l  d i s tu rbances  occured followed by 
a  p o l i t i c a l  c r i s e s  which undermined i n v e s t o r ' s  confidence. I n  June, exchange 
c o n t r o l s  were imposed o n , t h e  outf low of nori r e s i d e n t  c a p i t a l  and import cont- 
r o l s  were increased;  t h e  Treasury obtained s p e c i a l  powers t o  t r a n s f e r  t h e i r  
loan  proceeds t o  a  S t a b i l i z a t i o n  account ( t h e s e  powers were exerc ised  i n  March 
1963 and extended i n  1964).  I n  January 1964, t h e  Reserve Bank requested t h e  
banking s e c t o r  t o  f u r t h e r  c u r t a i l  t h e  supply of c r e d i t  t o  t h e  p r i v a t e  s e c t o r .  
An a d d i t i o n a l  f a c t o r  may have been t h e  i n t e n t i o n  of t h e  Reserve Bank t o  charge 
a penal  Bank Rate on d iscounts .  

3 4 * ~ w o  mild r eces s ions  occurred i n  t h e  period February 1958 - March 1959, 
and May 1960 - August 1961. An expansion phase occurred i n  A p r i l  1959 - 
A p r i l  1960, followed by a  more prolonged period of sus t a ined  growth i n  t h e  
per iod  September 1961 - A p r i l  1965 ( [ 8 5 ] ) .  



mirrored  by p ro -cyc l i ca l  f l u c t u a t i o n s  i n  t h e  ad jus t ed  monetary base  and t h e  

l e v e l  of i n t e r n a t i o n a l  r e s e r v e s .  35 An e f f i c i e n t  money market would enab le  

t h e  banking s e c t o r  t o  cushion t h e  e f f e c t s  of c y c l i c a l  f l u c t u a t i o n s  on i t s  

r e s e r v e s  by a p p r o p r i a t e  v a r i a t i o n s  i n  money market a s s e t s .  

In summary, we p o s t u l a t e  t h a t  t h e  d i s c o n t i n u i t y  observed i n  t h e  pos t  

war downtrend i n  t h e  excess  r e s e r v e  r a t i o ,  is  due t o  economic even t s  and 

p o l i c y  a c t i o n s  by t h e  Monetary A u t h o r i t i e s ,  which, i n  p a r t ,  r a i s e d  t h e  l e v e l  

of d e s i r e d  excess  r e s e r v e s ,  and i n  p a r t ,  prevented any d e s i r e d  downward 

adjustment  d e s p i t e  an  a c c e l e r a t i o r i n  t h e  growth of t h e  South Afr ican  money 
- .  

market. However, t h e  r a p i d  e v o l u t i o n  of t h e  money market may have c o n t r i -  

bu ted  t o  t h e  r e l a t i v e  s t a b i l i t y  observed i n  t h e  excess  r e s e r v e  r a t i o .  An 

a l t e r n a t i v e  hypothes is  i s  presented ;  t h a t  from a  longer-run p o i n t  of view, 

t h e  observed s h i f t  i d e n t i f i e d  i n  1958 i s  n o t  s i g n i f i c a n t  and t h a t  t h e  

observed p l a t e a u  is  r e a l l y  a con t inua t ion  of a  s t a b l e  and f a i r l y  cons t an t  

t r end  ( s t a r t i n g  i n  1955) fo l lowing  t h e  t e rmina t ion  of t h e  pos t  war a d j u s t -  

ment process  i n  1954. The excess  r e s e r v e  r a t i o  has  an average va lue  of 0.0048 

f o r  t h e  per iod  1955 t o  1957, compared t o  an  average of 0.0049 f o r  t h e  period 

under d i scuss ion .  These hypothes is  a r e  sub jec t ed  t o  empi r i ca l  t e s t i n g  i n  

Sec t ion  3.2.2 below. 

The f i n a l  per iod  f o r  cons ide ra t ion  is 1965 t o  1971. I n  1965, a  d i s -  

c o n t i n u i t y  i n  t h e  p l a t e a u  of t h e  previous  per iod  is  observed followed by a  

c l e a r  upward t r e n d ,  which te rmina ted  i n  1971. The excess  r e s e r v e  r a t i o  

dropped d rama t i ca l ly  t o  almost zero i n  1965 and then climbed t o  i t s  high- 

est va lue  (0.01 i n  1970) s i n c e  1953, t h e r e a f e r ,  d e c l i n i n g  t o  an h i s t o r i c a l l y  

3 5 * ~ h e  in f luence  of t h e  ba l ance  of paymented on t h e  ad jus t ed  monetary 
base  i s  d iscussed  i n  Sec. 4. 



low va lue  of 0.0018 i n  1971. 36 ' 

The d i s c o n t i n u i t y  i n  1965 i s  aga in  e x p l i c a b l e  i n  terms of economic even t s ,  

po l i cy  d e c i s i o n s  and a major s t r u c t u r a l  change i n  t h e  banking s e c t o r .  The 

yea r  1965 marked t h e  t a i l  end of a mild r eces s ion  of approximately n i n e  months, 

preceded by a s u s t a i n e d  economic upswing,which had commenced i n  September 1961. 

An excess  demand f o r  banking s e c t o r  c r e d i t ,  an i n c r e a s e  i n  compet i t ive  pres-  

s u r e s  from nea r  banks and a d e c l i n e  i n  t h e  ad jus t ed  monetary base  ( r e s u l t i n g  

from a f a l l  i n  t h e  s t o c k  of i n t e r n a t i o n a l  r e s e r v e s )  induced t h e  banking s e c t o r  

t o  a d j u s t  i t s  excess  r e s e r v e  r a t i o  downwards. 
- - 

I n  a d d i t i o n ,  t h e  promulgation of t h e  new Banks Act of 1965 brought t h e  

nea r  banks w i t h i n  t h e  ambit of Reserve Bank c o n t r o l ,  thereby,  removing t h e i r  

compet i t ive  advantage i n  t h e  c r e d i t  market, r e l a t i v e  t o  t h a t  of t h e  banking 
t 

s e c t o r .  The Act a l s o  s h i f t e d  t h e  emphasis of banking s e c t o r  c o n t r o l  t o  

v a r i a b l e  s t a t u t o r y  l i q u i d  a s s e t  r a t i o  requirements .  37 For t h e s e  reasons  a l s o ,  

t h e  banking s e c t o r  would be  i n c l i n e d  t o  reduce i t s  excess  r e s e r v e  r a t i o .  

36*1n 1965, Bankers Balances amounted t o  R90.2 m i l l .  and est imatned 
s t a t u t o r y  r e s e r v e s  amounted t o  R90.45 m i l l .  g iv ing  an es t imated  va lue  of 
excess  r e s e r v e s  equal  t o  -R0.25 m i l l .  S t a t i s t i c a l  e r r o r  accounts  f o r  t h e  
nega t ive  s i g n  and we approximate excess  r e s e r v e s  a s  zero  ( see  Appendix A.15). 

3 7 * ~ h e  Act imposed more s t r i n g e n t  r e g u l a t i o n s  on t h e  withdrawal of t ime 
d e p o s i t s  i n  t h e  banking s e c t o r ,  and t h e  s t a t u a t o r y  cash r e s e r v e  r a t i o  on 
shor t - te rm l i a b i l i t i e s  was reduced. These* f a c t o r s  may have induced t h e  
banking s e c t o r  t o  lower i t s  optimum excess  r e s e r v e  r a t i o .  



l i q u i d  a s s e t  r a t i o  t o  i t s  l e g a l  maximum i n  o r d e r  t o  absorb excess  r e s e r v e s  i n  

t h e  banking s e c t o r ,  and imposed a  d e p o s i t  r a t e  c e i l i n g  t o  s t e m  i n f l a t i o n a r y  

i n c r e a s e s  i n  i n t e r e s t  r a t e s  and t o  c u r t a i l  t h e  i n t e r e s t  r a t e  war which had 

developed between t h e  banking s e c t o r  and t h e  near  banks. 38 The s t r u c t u r a l  

3 8 * ~ r o m  March - J u l y  of  1965, t h e  l i q u i d  a s s e t  r a t i o  was p rog res s ive ly  
r a i s e d  t o  i t s  l e g a l  maximum, f o r c i n g  t h e  banking s e c t o r  t o  i n v e s t  i n  s p e c i a l i s e d  
assets ([88], March 1965). The d e p o s i t  r a t e  c e i l i n g  c u r t a i l e d  t h e  i n t e r e s t  
r a t e  war between t h e  banking s e c t o r  and t h e  n e a r  banks ( s e e  Sec. 2 and n.,  1 7 ) .  
Thus, t h e  banking s e c t o r  may have lowered i t s  excess  r e s e r v e  r a t i o  t o  ea rn  
inc reased  p r o f i t s  by l end ing  t o  t h e  p r i v a t e  s e c t o r .  



- 1 9 1  - 
s h i f t  i n  1965 i s  t h u s  a t t r i b u t a b l e  t o  a d e c l i n e  i n  t h e  demand f o r  excess  re -  

s e r v e s  by t h e  banking s e c t o r  and a n , i n c r e a s e  i n  demand f o r  banking s e c t o r  

c r e d i t .  39 

However, t h e  low l e v e l  of excess  r e s e r v e s  was no t  maintained and t h e  con- 

t i nuous  upward t r end  u n t i l  1970 is  a t t r i b u t a b l e  aga in  t o  a combination of eco- 

nomic events  and monetary po l i cy .  

The per iod  1965 t o  1970 was marked by sus t a ined  economic growth and 

i n f l a t i o n a r y  p re s su res ,  which caused an  i n c r e a s e  i n  demand f o r  banking s e c t o r  

c r e d i t ,  and t h e  supply of banking s e c t o r  r e s e r v e s  were cont inuous ly  f ed  by 

r i s i n g  i n t e r n a t i o n a l  r e se rves .  However, t h e  Monetary A u t h o r i t i e s  prevented 

t h e  banking s e c t o r  from achiev ing  an  optimum p o r t f o l i o  d l o c a t i o n ,  b y  impos- 

i n g  a  c e i l i n g  on t h e  supply of  banking s e c t o r  c r e d i t  t o  t h e  p r i v a t e  s e c t o r ,  

which w a s  maintained t o  t h e  end of 1971. Minor i nc reases  i n  t h e  c r e d i t  c e i l -  

i n g  and lower import and exchange c o n t r o l  f a i l e d  t o  o f f s e t  t h e  accumulation 

of excess  r e s e r v e s  i n  t h e  banking s e c t o r .  
4  0 

By 1970, t h e  con t inua t ion  of i n f l a t i o n ,  t h e  c o l l a p s e  of t h e  s p e c u l a t i v e  

s t o c k  exchange boom and t h e  i n t e n s i f i c a t i o n  of i n t e r n a t i o n a l  currency c r i s e s ,  

appears  t o  have increased  t h e  banking s e c t o r ' s  demand f o r  excess  r e s e r v e s  i n  

t h e  f a c e  of a mounting outf low of i n t e r n a t i o n a l  r e se rves . l l  C a l l  d e p o s i t s  i n  

t h e  money market dec l ined  from an h i s t o r i c a l  peak of R329.5 m i l l i o n  i n  l969 

t o  R213.2 m i l l i o n  by t h e  end of 1970 (a f a l l  of 35.3 per  c e n t )  and t h e  excess  

3 9 * ~ n  t h e  per iod  December 1964 - December 1965, t h e  q u a n t i t y  of excess  
r e s e r v e  i n  t h e  banking s e c t o r  f e l l  from 0.0055 t o  almost zero,  wh i l e  hold ings  
of l i q u i d  a s s e t s  ( a s  def ined  by t h e  Banks Act of 1965) increased  from $151.3 
m i l l .  t o  R406.5 m i l l .  

41*~o l lowing  a  c a p i t a l  outf low ( t h e  f i r s t  i n  four  yea r s )  i n  1969, t h e  
Reserve Bank lowered t h e  s t a t u t o r y  l i q u i d  a s s e t  r a t i o s  i n  t h e  banking s e c t o r ,  
r a i s e d  t h e  c e i l i n g  on banking s e c t o r  c r e d i t  and imposed a  pena l ty  r a t e  of 2  
per  c e n t  above Bank Rate on d iscount ing .  The d iscount  houses were heav i ly  
indebted t o  t h e  Reserve Bank t o  an e x t e n t  of 45 per  cent  of t h e i r  l i a b i l i t i e s .  
These f a c t o r s ,  t oge the r  wi th  f e a r s  of a  u n i l a t e r a l  deva lua t ion  of t h e  Rand would 
be  good reason f o r  an inc rease  i n  t h e  excess  r e se rve  r a t i o .  



r e s e r v e  r a t i o  increased  t o  a va lue  of 0.01, t h e  h i g h e s t  l e v e l  s i n c e  1953, 

Fea r s  of an impending d e f l a t i o n a r y  t r end  could w e l l  have r a i s e d  t h e  demand 

f o r  excess  r e s e r v e s  i n  t h e  banking s e c t o r .  By t h e  end of 1971, t h e  excess  

r e s e r v e  r a t i o  reached a n  h i s t o r i c a l l y  low l e v e l  of 0.0018 ( t h e  lowest  va lue  

s i n c e  1951),  thereby,  r e v e r s i n g  t h e  upward t r end  of t h e  previous  f i v e  years .  

The banking s e c t o r  appears  t o  have ad jus t ed  i t s  excess  r e s e r v e  r a t i o  downwards 

by r a i s i n g  t h e  money supply and i n c r e a s i n g  i ts  hold ing  of money market f inan-  

c i a l  assets, wh i l e  t h e  cont inued d e c l i n e  i n  i n t e r n a t i o n a l  r e s e r v e s  dra ined  

r e s e r v e s  from t h e  banking s e c t o r .  Monetary p o l i c y  ac t ed  a s  an  a i d  t o  t h i s  

downward adjustment  i n  t h e  excess  r e s e r v e  r a t i o  w i t h  r educ t ions  in 'supplementary 

l i q u i d  a s s e t  r a t i o  requirements  and an  i n c r e a s e  i n  t h e  c r e d i t  supply c e i l i n g ,  

i n  1970, 

That t h e  banking s e c t o r  d i d  n o t  cushion t h e  accumulation of r e s e r v e s  by 

i n v e s t i n g  i n  t h e  money market must be  a t t r i b u t e d  t o  t h e  e x i s t e n c e  of a s t a t e  

of  gene ra l  u n c e r t a i n t y  which caused an  i n c r e a s e  i n  t h e  demand f o r  excess  r e se r -  

ves .  By t h e  end of 1971, f e a r s  of a s e r i o u s  d e f l a t i o n  proved groundless  and 

t h e  i n t e r n a t i o n a l  currency s i t u a t i o n  may have appeared more s t a b l e  w i th  t h e  

suspension of d o l l a r  c o n v e r t i b i l i t y  and t h e  impos i t ion  of t h e  10 pe r  c e n t  

United S t a t e s  surcharge .  However, we c l e a r l y  cannot conclude t h a t  t h e  h i s t o r -  

i c a l l y  low l e v e l  of excess  r e s e r v e s  i n  1971 c o n s i t u t e s  a permanent adjustment  

t o  a lower optimum excess  r e s e r v e  r a t i o .  

We p o s t u l a t e ,  t h e r e f o r e ,  t h a t  t h e  perfod 1965 t o  1971 s t ands  a p a r t  from 

preceding yea r s  due t o  t h e  c o n s t r a i n t s  imposed on t h e  banking s e c t o r  by t h e  

Reserve Bznk, u n c e r t a i n t i e s  i n  t h e  domestic economy generated by i n f l a t i o n a r y  

p re s su res ,  and i n t e r n a t i o n a l  currency i n s t a b i l i t y .  Under t h e s e  cond i t i ons ,  

t h e  banking s e c t o r  was induced t o  depa r t  from t h e  low and s t a b l e  excess  r e s -  

e r v e  r a t i o  which c h a r a c t d s e d  t h e  previous  decade. 
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3.2.2 Empir ical  evidence.  We t u r n  t o  t h e  r eg re s s ion  r e s u l t s  i n  Table 
, 

I a 4.IV, t o  a s s e s s  t h e  in f luence  of t h e  money market and s t r u c t u r a l  s h i f t s  on 

it 

t h e  banking s e c t o r ' s  excess  r e s e r v e  r a t i o .  Regression Equation 4-6 below, 

i s  t h e  empi r i ca l  coun te rpa r t  of Equation 2-8: 

where : 

e = t h e  banking s e c t o r ' s  excess  r e s e r v e  r a t i o  
CB 

i O ~  
= t h e  minimum o v e r d r a f t  r a t e  i n  t h e  banking s e c t o r  

i c a l  = t h e  i n t e r e s t  r a t e  on money market c .a l l  d e p o s i t s  

D = dummy v a r i a b l e s  

LA = l i q u i d  a s s e t s  i;n t h e  banking s e c t o r  o t h e r  than  
c a l l  depos i t s .  2  

The i n t e r e s t  r a t e s  cap tu re  t h e  s u b s t i t u t i o n  r e l a t i o n s h i p s  between excess  

r e s e r v e s  and i n t e r e s t  y i e l d i n g  f i n a n c i a l  a s s e t s ,  i n  p a r t i c u l a r ,  i 
c a l  

cap tu re s  t h e  i n f l u e n c e  of t h e  money market on t h e  excess  r e se rve  r a t i o .  The 

D v a r i a b l e s  r ep re sen t  dummies f o r  nb i n  Equation 2-8. On t h e  b a s i s  of 
1 

t h e  h i s t o r i c a l  a n a l y s i s  i n  t h e  previous  s e c t i o n ,  t h e  dummies a r e  cons t ruc ted  

as fol lows:  Dl, D 2 ,  D g ,  r e p r e s e n t  pe r iods  1950 t o  1957, 1958 t o  1964, and 

1965 t o  1971, r e s p e c t i v e l y ;  each be ing  assigned t h e  i n t e g e r  1 f o r  i t s  own 

per iod  and 0  f o r  t h e  remaining per iods .  Thus, t h e  dummies cap tu re  t h e  

observed s h i f t s  i n  t h e  eCB t ime s e r i e s  due t o  t h e  s t r u c t u r a l  changes t h a t  

4 2 * ~ h e s e  q u a n t i t y  v a r i a b l e s  a r e  included due t o  a  l a c k  of adequate  i n t e r -  
e s t  r a t e  d a t a  on banking s e c t o r  l i q u i d  a s s e t s ,  f o r  t h e  period of t h i s  s tudy.  



have been descr ibed ,  and f a c i l i t a t e  t e s t i n g  whether t h e s e  changes have i n  
I 

f a c t  m a t e r i a l l y  a f f e c t e d  v a r i a t i o n s  i n  t h e  excess  r e se rve  r a t i o  over  t h e  per- 

i od ,  o r  no t .  

I n  Table 4.IV, r e g r e s s i o n  Equations 1 and 2 a r e  f o r  t h e  per iod  1953 t o  

1964 and t e s t  t h e  hypothes is  t h a t  over  t h i s  per iod  t h e  banking s e c t o r ' s  

exces s  r e s e r v e  r a t i o  was s t a b l e  fo l lowing  t h e  pos t  war decumulation of excess  

r e s e r v e s .  The absence of dummy v a r i a b l e s  i n  t h e  equat ions  imp l i e s  an assump- 

t i o n  t h a t  no s t r u c t u r a l  s h i f t  occur red  i n  1958. 

I n  Equation 1, both i n t e r e s t  r a t e  v a r i a b l e s  a r e  s i g n i f i c a n t  and t h e  c a l l  

d e p o s i t  r a t e  has  t h e  c o r r e c t  s ign .  Thus, over  t h e  per iod ,  c a l l  d e p o s i t s  were 

a c l o s e  s u b s t i t u t e  f o r  excess  r e se rves .  The p o s i t i v e  s i g n  and lower t -value 

o n - t h e  o v e r d r a f t  rate may b e  due t o  t h e  o l i g o p o l i s t i c  i n t e r e s t  r a t e  agreement 

between t h e  commercial banks, and t h e  p o l i c y  c o n s t r a i n t  on s u s t i t u t i o n  between 

excess  r e se rves  and bank o v e r d r a f t s .  The v a r i a b l e  LA i s  t h e  q u a n t i t y  of 3 

l i q u i d  a s s e t s  o t h e r  than  c a l l  d e p o s i t s .  Its c o e f f i c i e n t  i s  s i g n i f i c a n t  and 

has  t h e  c o r r e c t  s i g n  i n d i c a t i n g  t h a t  t h e  banking s e c t o r  s u b s t i t u t e d  excess  

r e s e r v e s  f o r  Treasury b i l l s ,  short- term government debt  and o t h e r  l i q u i d  a s s e t s ,  

i n  response  t o  t h e  development of t h e  money market. 

There i s  no i n d i c a t i o n  of a u t o c o r r e l a t i o n  and t h e  equat ion  exp la ins  62 

per  c e n t  of t h e  v a r i a t i o n  i n  t h e  excess  r e s e r v e  r a t i o ,  which seems reasonable  

when we cons ider  t h a t  monetary p o l i c y  c o n s t r a i n t s  and u n c e r t a i n t i e s  of  t h e  

pe r iod  have no t  been accounted f o r .  The importance of LA3 is  ev iden t  from 

Equat ion 2 ,  where i t s  exc lus ion  lowers t h e  explana tory  power of t h e  equat ion  

cons iderably .  We conclude t h a t  i n  t h e  per iod  1953 t o  1964, t h e  excess  r e s e r v e  

r a t i o  responded t o  t h e  development of t h e  money market fol lowing t h e  pos t  war 

downward adjustment  . 



TABLE 1. I V  

DEPENDENT VARIABLE = e,, ..................................................................................................... 

10% s l g n l f l c a n c e  l e v e l  ( two t a l l ) .  
** 5 %  s l g n l f l c a n c e  l e v e l  ( two t a l l ) .  

SOURCE: Bas lc  data  f o r  t he  Independent v a r l a b l e s  and method o f  c a l c u l a t i o n  may be found I n  Appendlx 
A.19. Data s e r l e s  f o r  the  excess reserve r a t i o  are  g lven I n  Table 4.11. 

NOTES: fa= adjus ted c o e f f l c l e n t  o f  determlnat lon,  DW = the  Durbln- l latson statistic and t -va lues 
are I n  parentheses. The r e ~ r e s s l o n  equations a re  es t imated I n  l o g a r l t h m l c  form u s l n g  annual year-end 
data.  eo = excess reserve r a t i o .  C = constant  term, i,, - c o m e r c l a l  banks' minimum o v e r d r a f t  rate,  lc,l - the c a l l  depos i t  r a t e  a t  the  t l a t l ona l  Finance Corporation, LA3 = l i q u i d  assets.  
The D v a r l a b l e s  a r e  const ruc ted d u m i e s  t a k i n g  the i n tege r  1 as fo l l ows :  D, = 1 f o r  1950-1957; q = 1 
f o r  1458-1964 and D j  = 1 f o r  1965-1971. The remaining years a re  assigned zeros. 



i 
! Equations 3  and 4, a r e  f o r  t h e  per iod  1951 t o  1 9 6 4 . ~ ~  Extending t h e  

I p rev ious  per iod  backwards l e a v e s  t h e  r e s u l t s  e s s e n t i a l l y  una l t e r ed .  Over 50 

I p e r  cen t  of t h e  v a r i a t i o n  i n  e  is  explained by i n t e r e s t  ra tes  alone; the c a l l  CB 
I 

r a t e  remains s i g n i f i c a n t  and has t h e  c o r r e c t  s i g n ,  wh i l e  t h e  o v e r d r a f t  r a t e  

is  n o t  s i g n i f i c a n t .  Liquid a s s e t s  a l s o  become i n s i g n i f i c a n t .  Thus, t h e  dev- 

elopment of  t h e  money market was probably r e spons ib l e  f o r  t h e  observed p l a t e a u  

i n  t h e  excess  r e s e r v e  r a t i o  t ime s e r i e s .  

I n  o r d e r  t o  t e s t  t h e  s i g n i f i c a n c e  of t h e  s t r u c t u r a l  s h i f t  i n  1958 and 

i n  1965, w e  i n s e r t  dummy v a r i a b l e s  D2 and Dj i n t o  r e g r e s s i o n  Equations 5 

and 6, f o r  t h e  per iod  1950 t o  1965. 

The r e s u l t s  p e r t a i n i n g  t o  t h e  i n t e r e s t  r a t e s  and l i q u i d  a s s e t s  remain 

unchanged. Both dummy v a r i a b l e s  have t h e  c o r r e c t  s i g n  and t h e  i n s i g n i f i c a n t  

t -value on D2 suppor t s  our  prev ious  hypothes is  t h a t  t h e  s t r u c t u r a l  s h i f t  

observed f o r  t h e  per iod  1958 t o  1964 i s  no t  s i g n i f i c a n t l y  d i f f e r e n t  from t h e  

per iod  1950 t o  1957, and does no t  a f f e c t  t h e  gene ra l ly  s t a b l e  behaviour of t h e  

excess  r e s e r v e  r a t i o .  

A s  we mentioned i n  t h e  h i s t o r i c a l  a n a l y s i s ,  it seems l i k e l y  t h a t  t h e  

p o s t  war adjustment  had te rmina ted  by t h e  e a r l y  1950's and t h a t  hencefor th ,  

t h e  money market dominated t h e  cont inued s e c u l a r  d e c l i n e  i n  t h e  excess  r e s e r v e  

r a t i o  ( a t  a  d e c e l e r a t i n g  r a t e )  w i t h  s t a b i l i z i n g  f l u c t u a t i o n s  about a  r e l a t i v e l y  

cons t an t  t r e n d ,  un in t e r rup ted  by s t r u c t u r a l  s h i f t s  i n  underlying p o l i t i c a l  

and economic condi t ions .  

The s i g n i f i c a n c e  of D3, l ends  suppor t  t o  t h e  p ropos i t i on  t h a t  s t r u c t u r a l  

changes i n  1965 d i d  cause a dramat ic  d e c l i n e  i n  t h e  excess  r e s e r v e  r a t i o  and 

t h a t  1965 i s  s i g n i f i c a n t l y  d i f f e r e n t  from a l l  previous years .  That t h e  changed 

4 3 e ~ i n c e  t h e  dummy v a r i a b l e s  a r e  no t  used i n  t h e s e  equat ions ,  w e  omit 
t h e  extreme obse rva t ion  f o r  1950 (see  Table 4 . 1 1  and Figure 4.1).  



s t r u c t u r e  p e r s i s t e d  t o  1971 w i l l  b e  shown below. 

Comparing t h e  explana tory  power of Equat ions 3  and 4 w i th  t h a t  of 

Equat ions 5  and 6, t h e  ad jus t ed  R~ r i s e s  from over  50 p e r  cen t  t o  over  95 

per  c e n t  i n  t h e  longe r  t i m e  per iod  when t h e  dummy v a r i a b l e s  a r e  included.  

Over t h e  longe r  run  from 1950 t o  1965, changes i n  t h e  under ly ing  s t r u c t u r e  

must b e  taken i n t o  account t o  e x p l a i n  t h e  behaviour  of t h e  banking s e c t o r ' s  

excess  r e s e r v e  r a t i o .  

F i n a l l y ,  we t e s t  our  hypotheses f o r  t h e  t o t a l  per iod  1950 t o  1971 wi th  

t h e  i n c l u s i o n  of D and D 
2  3  ' 

44 
Equations 7  and 8  do n o t  a l t e r  our  previous 

conclus ions .  The c a l l  r a t e  remains s i g n i f i c a n t  wh i l e  l i q u i d  a s s e t s  and 
2  

are n o t  s i g n i f i c a n t .  However, t h e  s i g n i f i c a n c e  of D j  suppor t s  t h e  hypoth- 

esis t h a t  t h e  d i s c r e t e  s t r u c t u r a l  s h i f t  which occurred i n  1965 marked t h e  

commencement of a  m a t e r i a l  change i n  t h e  behaviour  of t h e  excess  r e s e r v e  

r a t i o ;  a c h w g e  which p e r s i s t e d  u n t i l  1971, and which d i f f e r e n t i a t e s  t h e  

per iod  1965 t o  1971 from t h a t  of 1950 t o  1 9 5 7 . ~ ~  ~ ~ u a t i o n s  9  and 10 inc lude  

t h e  dummies D D3 and Dl, D2 ,  r e s p e c t i v e l y ,  f a c i l i t a t i n g  a  comparison 

between t h e  pe r iods  r ep re sen ted  by t h e  dummies and t h e  cons t an t  term 

(Dl = 1950 - 1957 and D3 = 1965 - 1971).  The t -values on Dl and D 
3  

i n  Equation 9  show t h a t  w i th  r e s p e c t  t o  t h e  second period (1958 - 1964),  t h e  

f i r s t  per iod  (1950 - 1957) is  no t  s i g n i f i c a n t l y  d i f f e r e n t ,  whi le  t h e  t h i r d  

per iod  (1965 - 1971) d i f f e r s  s i g n i f i c a n t l y  from t h e  second. S imi l a r ly ,  i n  

Equation 10 ,  t h e  f i r s t  and t h e  second pe r iods  a r e  s i g n i f i c a n t l y  d i f f e r e n t  

4 4 * ~ h e  exc lus ion  of dummy v a r i a b l e s  reduces t h e  ad jus t ed  R~ t o  l e s s  
than  1 per  cen t .  

45.D r e f l e c t s  a  s h i f t  i n  t h e - i n t e r c e p t  f o r  t h e  per iod  1965 - 1971, 
compared 20 t h e  i n t e r c e p t  f o r  t h e  per iod  1950 t o  1957, which is  captured  
by t h e  cons t an t  term 



The sharp  drop i n  explana tory  power of t h e  equat ions  f o r  t h e  whole period 

(1950 - 1971) is  due t o  t h e  a d d i t i o n  of t h e  t h i r d  period (1965 - 1971) which 

c l e a r l y  d e p a r t s  from t h e  s t a b l e  and f a i r l y  homogeneous behaviour observed 

e a r l i e r .  We show i n  our  a n a l y s i s  f o r  t h e  s e p a r a t e  shor t -per iods ,  t h a t  i n t e r -  

e s t  r a t e s ,  l i q u i d  a s s e t s  and t h e  dummy v a r i a b l e s  a r e  necessary  t o  exp la in  t h e  

excess  r e s e r v e  r a t i o .  However, t h e  s t r u c t u r a l  changes i n  t h e  l a s t  seven yea r s  

of our  per iod  in t roduce  complicat ions i n t o  t h e  func t iona l  r e l a t i o n s h i p  which 

may only  be accounted f o r  by f i t t i n g  a d i f f e r e n t  f u n c t i o n a l  form. The low 

2 
va lue  f o r  t h e  ad jus t ed  R would n o t  appear s u f f i c i e n t  t o  d i s t u r b  our  con- 

- .  
c l u s i o n s  . 

We summarise t h e s e  r e s u l t s  i n  Sec t ion  3.5 and draw impl i ca t ions  concerning 

t h e  func t ion ing  of t h e  money market.  F i r s t ,  however, we examine t h e  s t a t u t o r y  

r e s e r v e  r a t i o  equat ion.  

3.3 The S t a t u t o r y  Reserve Rat io  

Having e s t a b l i s h e d  t h a t  i n t e r e s t  r a t e s  and monetary p o l i c y  dominate t h e  

de te rmina t ion  of t h e  excess  r e s e r v e  r a t i o ,  w e  t u r n  t o  an  empi r i ca l  inves t iga-  

t i o n  of t h e  s t a t u t o r y  r e s e r v e  r a t i o  (b ) The t h e o r e t i c a l  underpinnings of 
11 

t h i s  s e c t i o n  a r e  d iscussed  i n  Chapter 3 ,  (Sec t ion  2 .2) .  

Equation 2-14a i n d i c a t e s  t h a t  b  depends upon t h e  s t a t u t o r y  r e s e r v e  11 

requirements  on demand and t ime d e p o s i t s  and t h e  r a t i o  of demand t o  t o t a l  

d e p o s i t s  i n  t he  banking s e c t o r .  An i n c r e a s e  i n  s t a t u t o r y  r e s e r v e  requirements 

r a i s e s  t h e  s t a t u t o r y  r e se rve  r a t i o  i n  p ropor t ion  t o  t h e  d i s t r i b u t i o n  of 

d e p o s i t s  between demand and t ime d e p o s i t s  (Equations 3-1 and 3-2). The s t a t u -  

t o r y  r e s e r v e  r a t i o  responds p o s i t i v e l y  t o  an i n c r e a s e  i n  demand d e p o s i t s  if 

t h e  d i f f e r e n c e  between t h e  s t a t u t o r y  r e s e r v e  requirements  on demand and time 

d e p o s i t s  i s  p o s i t i v e ;  t h i s  response be ing  g r e a t e r  i f  t h e  change i n  demand 

4 6 .  
Th'e cons tan t  term r e p r e s e n t s  t h e  excluded dummy wi th  which t h e  r e s t  

a r e  compared. 



TABLE 4.V 

SELECTED ANIIUAL VALUES OF STATUTORY RESEKVE 
REQU I RECIENTS AND DEPOS I T  RAT l O S  

P P = E l l = l = l L = = = P E P I P = P = = P = = I P P = = Y = = = = = = Z = = = = = = = = Z = = = = = S E P = = = = = = = = = = S = =  

S t a t u t o r y  l l 
Reserve I  I  

Requi re-  I I 
ments 1 1  1950 19611 1965 1 9 7 1  ............................................................... 

rd'  I  I 0.1000 0.1000 0.0800 0.0800 
I I 

I  I  ... rt' ( a c t  1 1 0.0300 0.0300 ... 
I I 

D e p o s i t  I I  
R a t l o s  I1 ............................................................... 

T/D+T I I  0.109 0 0 .441 0.508 0.495 
I I 

NOTES: see Appendix A.15 f o r  d e r i v a t i o n  o f  t h e  s t a t u -  
t o r y  r e s e r v e  requ i rement  and d e p o s i t  r a t i o s .  

The s t a t u t o r y  r e s e r v e  requ i rements  o n  demand, sav i ngs  
and s h o r t - t e r m  f i x e d  d e p o s i t s  ( r * '  ,rp' ,rjJtl ,resp. a r c  as 
per  t h e  Banki np, Ac t  o f  1 9 4 2  and t h e  Banks Ac t  o f  196 5; rt ' 
( a c t )  i s  t h e  s t a t u t o r y  r e s e r v e  requ i rement  on  t i m e  depo- 
sits, d e f i n e d  b y  t he  Ranking Ac t  o f  1942 as f i x e d  depos i t s ,  
and r+' i s  t h e  c a l c u l a t e d  s t a t u t o r y  r e s e r v e  r equ i r emen t  on  
t ime  d e p o s l t s  d e f i n e d  i n  t h i s  s t u d y  as s a v i n ~ s  p l u s  f i x e d  
d e p o s i t s  (see Appendix a. 15 ) .  D+T= to ta l  bank i ng  s e c t o r  
depos i t s .  



deposits is due to an equal but opposite change in time deposits (Equations 

3-7, 3-8). Before considering the empirical magnitudes of these response 

patterns, we require additional information about changes in statutory re- 

serve requirements and the time deposit ratio that occurred in the period 

to 1971 (see Table 4.V and notes in particular). 47 

From 1950 to 1964, the statutory reserve requirements on demand, savings, 

and fixed deposits (short-term, medium-term, and long-term) remained constant 

at 10 per cent on demand and savings deposits, and 3 per cent on fixed de- 

posits. Since time deposits in this study include all deposits other than 

demand deposits, the statutory reserve requirement on time deposits (rt ') is 
I- 

a weighted average requirement (with the ratios of savings and fixed deposits 

to total time deposits as  weight^)^ and depends on the distribution of time 

depasits between savings and fixed deposits. Since the ratio of savings to 

time deposits declined from 40.9 per cent in 1950 to 31.6 per cent in 1964, 

the transfer of deposits from savings to fixed deposits (a transfer to a 

relatively lower statutory reserve category) caused a decline in rt ' from 5.9 

per cent to 5.2 per cent. The period 1965 to 1971 is slightly more compli- 

d ' 
cated. In 1965 the statutory reserve requirement on demand deposits (r ) 

was reduced to 8 per cent, that statutory reserve requirement on short-term 

fixed deposits was raised from 0 to 8 per cent, and the statutory reserve re- 

quirements on the remaining deposit categories were reduced to 0. In 

addition, from 1965 to 1971, the ratio of short-term fixed deposits to total 

time deposits fell from 14.5 per cent to 6.4 per cent (a transfer of deposits 

to a deposit category with zero reserve requirements). The result is 

a further decline in r t' 

47*For the purpose of this study, time deposits are defined as all 
deposits which are not transferable by cheque and therefore include savings 
and fixed deposits. The rational for this definition is explained in Appendix 

i A.15 together with the provisions of the legislation governing the statutory 

E reserve requirements in the banking sector. 
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t o  0.51 per  cen t  i n  1971. Overa l l ,  f o r  t h e  period 1950 t o  1971, t h e  s t a t u t o r y  

r e s e r v e  requirements  on demand d e p o s i t s  and time d e p o s i t s  f e l l  by two percent-  

age  p o i n t s  and 5.4 percentage p o i n t s  r e s p e c t i v e l y .  Bearing t h i s  i n  mind,one 

f u r t h e r  obse rva t ion  is  necessary  b e f o r e  t u r n i n g  t o  Table 4.VI. I n  t h e  period 

1950 t o  1971, a  marked i n c r e a s e  i n  t h e  p r i v a t e  s e c t o r ' s  t ime d e p o s i t  r a t i o  

occurred ,  r i s i n g  from 10.9 pe r  cen t  i n  1950 t o  49.5 pe r  cen t  i n  1971. 

The e l a s t i c i t i e s  of t h e  bll r a t i o .  a r e  eva lua ted  i n  Table 4.VI by 

i n s e r t i n g  d a t a  i n t o  t h e  formulae and c a l c u l a t i n g  mean va lues  f o r  t h e  period 

1950 t o  1971. The s t a t u t o r y  r e s e r v e  r a t i o  is  r e l a t i v e l y  more respons ive  t o  

changes i n  rd' and t o  a  t r a n s f e r  of demand d e p o s i t s  t d  t ime d e p o i i t s  ( a  

change i n  t h e  t ime d e p o s i t  r a t i o )  than  t o  changes i n  r t '  o r  an  i n c r e a s e  i n  

d ' demand d e p o s i t s ,  ho ld ing  t ime d e p o s i t s  cons t an t .  The d e c l i n e  i n  r by 

2 percentage  p o i n t s  and t h e  i n c r e a s e  i n  t h e  t ime d e p o s i t  r a t i o  by 38.6 pe r  

c e n t ,  exp la in  t h e  major p o r t i o n  of t h e  d e c l i n e  i n  
bll 

over  t h e  per iod  
( b l l  

dec l ined  from 0.096 i n  1950 t o  0.043 i n  1971; Table 4.11). Thus, a 1 per  

c e n t  t r a n s f e r  of demand t o  t ime d e p o s i t s  lowers  
bll 

by more than  a  1 per  

c e n t  d e c l i n e  i n  demand d e p o s i t s  ho ld ing  time d e p o s i t s  cons tan t .  The s i g n s  

d ' t '  
on Expressions3 and 4 a r e  p o s i t i v e  s i n c e  r exceeds r , 

These r e s u l t s  have imp l i ca t ions  f o r  short-run monetary po l i cy .  A d e c l i n e  

i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o  imp l i e s  an inc rease  i n  t h e  excess  r e s e r v e  r a t i o  

i n  t h e  short-run,  enabl ing  t h e  banking s e c t o r  t o  expand t h e  money supply by 

purchasing e a r n i n g ' a s s e t s .  The Monetary A u t h o r i t i e s  can prevent  an endogenous 

expatision of t h e  money supply due t o  p r i v a t e  s e c t o r  t r a n s f e r s  of demand t o  

t ime d e p o s i t s ,  by r a i s i n g  t h e  s t a t u t o r y  r e s e r v e  requirement on demand d e p o s i t s .  

A 1 pe r  cen t  t r a n s f e r  of demand t o  t ime d e p o s i t s  may be  o f f s e t  by an approxi- 

d  ' 
mate i n c r e a s e  i n  r of 0.61 pe r  cen t .  However, rt ' w i l l  r i s e  by an 

amount depending on t h e  s p e c i f i c  ca tegory  of t ime d e p o s i t s  which is inc reased ,  



TABLE 4.VI 

ELASTICITIES OF THE STATUTORY RESERVE RATIO WITH 
RESPECT TO STATUTORY RESERVE REQUiREIlENTS 

AND DECIAND DEPOS l TS 
~ ~ a u ~ ~ ~ ~ r ~ a ~ ~ x ~ ~ u ~ u ~ i ~ ~ ~ ~ a ~ ~ u ~ a e t ~ ~ u ~ ~ ~ ~ ~ ~ ~ ~ a ~ ~ ~ a u ~ ~ a ~ a ~ ~ x ~ ~ ~ ~ u ~ ~ ~ a ~  

I I I 
I I I S t a n t a r d  

E l a s t i c i t i e s  I Formu 1  ae I Means I D e v i a t i o n s  

Tcons tan t  i 

NOTES: e(b,, ,X I=  e l a s t i c i t y  o f  bll w i t h  r e s p e c t  t o  x  
f o r  x  = rd '  , rt' ,D(T c o n s t a n t )  and D(D+T cons tan t ) .Express -  
i ons  1 and 2 a r e  d e r i v e d  i n  Appendix A.6.4, and exp rcss l ons  
3 and 4 a r e  d e r i v e d  b y  m u l t i p l y i n g  equa t i ons  3-7 and 3 -8  
I n  t he  t e x t  by  D/bll where: 

d '  t '  r D + r  T 
bll a D + T  

Bas i c  d a t a  I s  p r o v i d e d  i n  Appendix A.15. The es t ima ted  
e l a s t  i c i  t i  es a r e  o b t a i  ncd by  I n s c r t  i n g  annual  year-end d a t a  
I n t o  t h e  exp ress i ons  f o r  t h e  p e r i o d  1950-1971 and 
c a l c u l a t i n e  t h e  means and s t a n d a r d  d e v i a t i o n s .  



t h i s  e x t e n t  t h e  es t imated  i n c r e a s e  i n  rd '  which is  requ i r ed  must b e  r ev i sed  

downwards b u t  n o t  by much s i n c e  t h e  e f f e c t  on bll 
of a 1 p e r  c e n t  i n c r e a s e  

i n  r is  amall .  

It appears  t h a t  a v a r i a b l e  s t a t u t o r y  r e se rve  requirement on demand depo- 

sits is a r e l a t i v e l y  powerful ins t rument  of monetary p o l i c y  which t h e  South 

Afr ican  Monetary A u t h o r i t i e s  chose t o  ignore .  I n  1965, v a r i a b l e  l i q u i d  a s s e t  

r a t i o s  were adopted a s  an instrument  of monetary c o n t r o l .  Thei r  f a i l u r e ,  i n  

t h e  f a c e  of i n f l a t i o n a r y  p r e s s u r e s ,  n e c e s s i t a t e d  t h e  impos i t ion  of d i r e c t  

48 
c r e d i t  c o n t r o l s .  

I n  Table 4.VI1, we provide  t h e  r e s u l t s  from r e g r e s s i o n  a n a l y s i s  t o  

deJermine t h e  r e l a t i v e  i n f l u e n c e s  of  s t a t u t o r y  r e s e r v e  requirements  and t h e  

t ime d e p o s i t  r a t i o  on t h e  s t a t u t o r y  r e s e r v e  r a t i o .  The empi r i ca l  coun te rpa r t  

t o  t h e  t h e o r e t i c a l  equat ion  f o r  
bll 

(Equation 2-1) is: 

where : 

- DL = r a t i o  of demand l i a b i l i t i e s  t o  t o t a l  d e p o s i t s  
4  9  

DT 

D3 
= a  dummy v a r i a b l e  f o r  t h e  per iod  1965 t o  1971. 

The dummy v a r i a b l e  D3, c ap tu re s  t h e  change i n  s t a t u t o r y  r e s e r v e  requirements  

f o r  t h e  per iod  1965 t o  1971, t a k i n g  t h e  i n t e g e r  1 f o r  t h e s e  yea r s  and 0  f o r  

49. For t h e  purpose of r e g r e s s i o n  a n a l y s i s ,  we use  t h e  o f f i c i a l  d e f i n i t i o n  
of demand l i a b i l i t i e s  (depos i t s )  a s  l a i d  down i n  t h e  Banks Act of 1942 and t h e  
Banks Act of 1965. For t h e  per iod  1950 - 1964, DL is  equal  t o  t h e  sum of  
demand d e p o s i t s  p l u s  sav ings  d e p o s i t s  and f o r  t h e  period 1965 - 1971, DL i s  
equal  t o  demand d e p o s i t s  p l u s  short- term f ixed  d e p o s i t s ,  where demand d e p o s i t s  
a r e  i d e n t i f i e d  as d e p o s i t s  withdrawable by cheque (see  Appendix A.15). 



TABLE 4.Vl l 

NOTES: The s t a t u t o r y  r ese r ve  r a t i o  b,, i s  c a l c u l a t e d  
I n  Tab le  4 . l l ( s e e  Appendix A.15). DLIDT i s  t h e  r a t i o  o f  
demand 1  i a b i  1  i t i e s  t o  t o t a l  deposi  t s  where demand 
l i a b i l i t i e s  a r e  d e f i n e d  as demand p l u s  sav ings  d e p o s i t s  f o r  

, t h e  p e r i o d  1950-1964 and demand p l u s  sho r t - t e rm  f i x e d  
depos i  t s  f o r  t h e  p e r i o d  1965-1971, as per South A f r i c a n  
bank ing  l e g i s l a t i o n  (see Tab le  A . lS . I I I ) .The  dummy v a r i a b l e  
D3 = 0  (1950-1364);Dj = 1 (1965-1971l.Data o n  t h e  s t a t u t o r y  
r e s e r v e  r a t i o  i s  g i v e n  i n  Tab le  4.11. C = c o n s t a n t  term, @ 
= t h e  a d j u s t e d  c o e f f i c i e n t  o f  de te rmina t ion ,  DM = Durb in -  
Watson s t a t i s t i c ,  t - s t a t i s t i c s  a r e  g i v e n  i n  parentheses.  
The r e g r e s s i o n  equa t i ons  a re .  es t ima ted  I n  l o g a r i  thmic  f o rm  
u s i n g  annual year-end d a t a  f o r  t h e  p e r i o d  1950-1971. 



t h e  rest. The r e g r e s s i o n  r e s u l t s  i p d i c a t e  t h a t  t h e  observed s e c u l a r  d e c l i n e  

i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o  i s  due not  only t o  t h e  r educ t ion  i n  s t a t u t o r y  

r e s e r v e  requirements  on demand and t i m e  d e p o s i t s  i n  1965, b u t  a l s o  t o  t h e  

s t r o n g  s h i f t  i n  p r i v a t e  s e c t o r  p re fe rences  from demand t o  t ime d e p o s i t s .  

Equation 1 excludes t h e  r a t i o  of demand t o  t o t a l  d e p o s i t s .  Although t h e  

dummy v a r i a b l e  D3 i s  s i g n i f i c a n t  w i th  t h e  c o r r e c t  s i g n  and t h e  equat ion  

exp la ins  96 pe r  c e n t  of t h e  v a r i a t i o n  i n  . 
bll' s e r i o u s  a u t o c o r r e l a t i o n  i s  

p r e s e n t  w i t h  a Durbin-Watson v a l u e  of 0.39. When t h e  r a t i o  of demand t o  

t o t a l  d e p o s i t s  i s  added i n  Equation 2, i t  is  h igh ly  s i g n i f i c a n t  w i th  t h e  c o r r e c t  

s ign ,  t h e  ad jus t ed  R~ r i s e s  t o  0.99 and t h e  a u t o c o r r e l i t i o n  i s  a l i o s t  

completely removed. Hence, t h e  p r i v a t e  s e c t o r ' s  t ime d e p o s i t  r a t i o  is  an 

important  determinant  of t h e  s t a t u t o r y  r e s e r v e  r a t i o .  

3 .4  The Aggregate Reserve Ra t io  

I n  Sec t ion  3.1, we conclude from pre l iminary  evidence t h a t  v a r i a t i o n s  

i n  t h e  aggrega te  r e s e r v e  r a t i o  a r e  dominated by v a r i a t i o n s  i n  t h e  s t a t u t o r y  

r e s e r v e  r a t i o ,  which, i n  t u r n ,  i s  determined by s t a t u t o r y  r e s e r v e  requi re -  

ments and t h e  p r i v a t e  s e c t o r ' s  t ime d e p o s i t  r a t i o  (Sec t ion  3.3).  We now 

test t h e  aggrega te  r e s e r v e  r a t i o  (Equation 4-5) u s ing  t h e  empi r i ca l  Equation 

4-8 below. 
5 0 

The v a r i a b l e s  on t h e  r i g h t  hand s i d e  account f o r  t h e  excess  and s t a t u t o r y  

r e s e r v e  r a t i o s  and have been def ined  p rev ious ly  (Equation 4-6, 4-7). Pe rusa l  

5 0 0 ~  s i m i l a r  r e g r e s s i o n  equat ion  is  t e s t e d  by Clark and Bond [22]  f o r  
Canadian cha r t e r ed  banks f o r  va r ious  sub-periods ranging over  t h e  yea r s  1900 - 1959. 



of t h e  aggrega te  r e s e r v e  r a t i o  t+me s e r i e s  i n  Table 4.11, f o r  t h e  period 1 

1950 t o  1971, i n d i c a t e s  t h e  r a t i o n a l  f o r  t h e  dummy v a r i a b l e s .  DS0 repres-  

e n t s  t h e  ex t r ene  observa t ion  i n  1950, t ak ing  a  va lue  of one f o r  t h a t  year  

and zero  f o r  t h e  r e s t ,  and 
D3 

cap tu re s  s t r u c t u r a l  changes f o r  t h e  years  

i 

i 
1965 t o  1971, a s  be fo re .  The r e g r e s s i o n  r e s u l t s  a r e  given i n  Table. 4.VIII. 

I n  Equation 1, a l l  t h e  c o e f f i c i e n t s  a r e  s i g n i f i c a n t  and have t h e  c o r r e c t  

I 

I s i gn .  Thus, 97 pe r  cen t  of t h e  v a r i a t i o n  i n  bl is explained by t h e  p r i v a t e  
I 
1 s e c t o r ' s  t ime d e p o s i t  r a t i o  and t h e  r educ t ion  i n  t h e  s t a t u t o r y  cash r e se rve  
i 

i 
I r a t i o  i n  1965; t h e r e  i s  a l s o  no i n d i c a t i o n  of a u t o c o r r e l a t i o n  i n  t h e  r e s id -  
i 
I ~ a l s . ~ '  Accordingly, we a c c q t  t h e  r e s u l t  of Equation 1 i n  supPo& of our  

hypothes is  t h a t  t h e  s t a t u t o r y  r e s e r v e  r a t i o  dominates movements i n  t h e  aggre- 
I 

g a t e  r e s e r v e  r a t i o .  Adding t h e  c a l l  r a t e  and banking s e c t o r ' s  ove rd ra f t  r a t e  

(both s e p a r a t e l y  and toge the r )  i n  Equat ions 2 t o  4,  l eaves  t h e  r e s u l t  undis- 

tu rbed .  I n t e r e s t  r a t e s  a r e  no t  s i g n i f i c a n t  i n  exp la in ing  t h e  aggregate  

5 2 
r e s e r v e  r a t i o  i n  South Af r i ca .  The r e s u l t s  a l s o  j u s t i f y  our  assumption t h a t  

t h e  v a u l t  cash r a t i o  i s  r e l a t i v e l y  unimportant andmay be  assumed t o  be exo- 

genous. 

It may b e  argued t h a t  an i n c r e a s e  i n  t h e  p r i v a t e  s e c t o r ' s  t ime depos i t  

r a t i o  w i l l  r a i s e  t h e  excess  r e s e r v e  r a t i o  s o  t h a t  v a r i a b l e  DL/DT a l s o  

5 1 * ~ h e  p r i v a t e  s e c t o r ' s  t ime d e p o s i t  r a t i o  i s  equal  t o  1 - (DL/DT) . 
Note t h a t  D3 is  no t  a  pure measure of t h e  change i n  t h e  s t a t u t o r y  r e se rve  
requirement on demand d e p o s i t s .  It a l s o  cap tu re s  t h e  in f luence  of monetary 
po l i cy ,  economic events  and o t h e r  f a c t o r s  t h a t  prove s i g n i f i c a n t  i n  explain-  
i n g  t h e  excess  r e s e r v e  r a t i o .  

5 2 * ~ l a r k  and Bond [ 2 2 ]  f i n d  t h a t  i n t e r e s t  r a t e s  and t h e  composition of 
Bank l i a b i l i t i e s  a r e  s i g n i f i c a n t  explana tory  v a r i a b l e s  f o r  t h e  aggregate  
r e s e r v e  r a t i o  i n  Canada. 



TABLE b . V l t l  

REGRESSION EZTIEIATES OF TllE AGGREGATE RESERVE RATIO 
AND THE EXCESS REZERVE RATIO EQUATIONS 
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Dependent V a r i a b l e  - ecs ....................................................................................................... 
I  I 

5.  LI -68.93 39.52 -8.20 -8.11 -2.09 -11.35 0.33 2.32 
1 1  (-3.08) (2.86) (-2.L4) (-0.71) - 1 . 3 5  (-2.42) ....................................................................................................... 
SOURCE: South A f r l c a n  Reserve Bank Q u a r t e r l y  Bulletin. Basic data  f o r  the  I n t e r e s t  r a t e  v a r i a b l e s  

may be found i n  Table A.19.1 and data  f o r  t he  aggregate and excess reserve r a t i o s  are  g i ven  I n  
TABLE 4.11. 

NOTES: $ the ad jus ted  c o e f f i c i e n t  o f  determination, DW Durbin-:latson s t a t l s t l c  and t -va lues 
a r e  z l v e n  I n  parentheses. The reb ress ion  equat ions a re  es t imated I n  l o ~ a r i t h m i c  f o r n  u s i n g  annual 
year-end d a t a  f o r  the  p e r i o d  1950-1971. b, = the  aegrezate reserve r a t i o  and eta the excess reserve 
r a t i o ,  c a l c u l a t e d  I n  Table 4.11 (see Appendix A.15). DL/DT the r a t i o  o f  demand l i a b i l i t i e s  t o  t o t a l  
bank lng s e c t o r  deposi ts,  ical = c a l l  depos i t  r a t e  a t  the  l l a t i ona l  Finance Corwra t l on ,  lo3 = c o m c r c i a l  
banks'  minimum o v e r d r e f t  r a t e  and the D v a r i a b l e s  are  const ruc ted dummy va r i ab les .  See notes t o  Tables 

4.IV and 4 .V l l  f o r  f u r t h e r  i n fo rma t i on  on the independent va r i ab les .  Cso accounts f o r  an ex t rene obser- 
v a t i o n  I n  1350, t a k i n g  the i n tege r  1 f o r  t h a t  year and zero  f o r  t he  years 1951-1971. C = constant tcrm. 



r e f l e c t s  v a r i a t i o n s  i n  t h e  excess Feserve r a t i o .  This may be t r u e  f o r  t h e  

short-run,  but  i n  t h e  long-run, t h e  banking s e c t o r  w i l l  ad jus t  i t s  excess 

r e se rve  r a t i o  t o  t h e  des i r ed  l e v e l .  Equation 5 ind ica te s  t h a t  t h e  r a t i o  of 

demand l i a b i l i t i e s  t o  t o t a l  d e p o s i t s  (DL/DT) i s  not  s i g n i f i c a n t  i n  t h e  excess 

r e se rve  r a t i o  equation,  whi le  t h e  remaining r e s u l t s  i n  t h i s  equation a r e  

s u b s t a n t i a l l y  unchanged (see  Equation 10 i n  Table. 4.IV). 

3.5 Summary and Conclusions 

I n  Sect ion  3 of t h i s  chapter ,  t h e  determinants of the  aggregate reserve  

r a t i o  a r e  evaluated;  i l l umina t ing  t h e  e f f e c t s  on the  banking s e c t o r  of mone- 

t a r y  po l i cy ,  t h e  funct ion  of t h e  South African money market and the  p o r t f o l i o  

behaviour of t h e  p r i v a t e  s e c t o r .  An a n a l y t i c a l  s impl i f i ca t ion  is  a l s o  jus t -  

i f i e d  empir ica l ly .  The aggregate r e se rve  r a t i o  summarises t h e  behaviour of 

t h e  banking s e c t o r ,  and e n t e r s  t h e  money supply and i n t e r e s t  r a t e  determination 

process a s  a  component of t h e  money and c r e d i t  market mul t ip l i e r s .  

The determinat ion of t h e  aggregate reserve  r a t i o  is  examined by construc- 

t i n g  a s e t  of formal hypotheses capable of empir ica l  i nves t iga t ion .  

1. A s  a  s e t  of p r o f i t  maximising f i n a n c i a l  i n s t i t u t i o n s ,  t he  banking 

s e c t o r  lowers i t s  optimum excess r e se rve  r a t i o  i n  response t o  t h e  i n i t i a t i o n  

of a  money market. 

2. The ex i s t ence  of a  money market enables the  banking s e c t o r  t o  s t a b i -  

l i z e  i t s  excess r e se rve  r a t i o  aga ins t  f l u c t u a t i o n  i n  income, i n t e r n a t i o n a l  

r e se rves  and t h e  demand f o r  bank c r e d i t ,  by varying i t s  p o r t f o l i o  of money 

market earn ing  a s s e t s .  



3 .  Vault  cash  r ep re sen t  t r a n s a c t i o n s  ba lances  held by t h e  banking 

s e c t o r  and v a r i e s  s lowly over  t ime i n  response t o  s t r u c t u r a l  changes i n  pay- 

ments h a b i t s  and t echno log ica l  innovat ion  i n  t h e  payments mechanism. 

4 .  The l a r g e s t  and most v o l a t i l e  component of t h e  aggregate  r e se rve  

r a t i o  is  t h e  s t a t u t o r y  r e s e r v e  r a t i o  which v a r i e s  d i r e c t l y  wi th  po l i cy  changes 

i n  s t a t u t o r y  r e s e r v e  requirements  and i n v e r s e l y  wi th  t h e  p r i v a t e  s e c t o r ' s  

t i m e  d e p o s i t  r a t i o .  

Seve ra l  imp l i ca t ions  fo l low from t h e s e  hypotheses.  

1. Var i a t ions  i n  t h e  aggrega te  r e s e r v e  r a t i o  a r e  dominated by monetary 

p o l i c y  and t h e  p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  p r i v a t e  s e c t o r ,  and hence, 

v a r i a t i o n s  i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o  exp la in  almost a l l  t h e  v a r i a t i o n  i n  

t h e  aggrega te  r e s e r v e  r a t i o .  

2. The r e l a t i v e  unimportance of t h e  excess  r e se rve  and v a u l t  cash 

r a t i o s ,  permit  u s  t o  assume t h a t  t h e  former i s  cons tan t  (although endogenously 

determined) and t h e  l a t t e r  i s  an exogenous cons tan t .  Such assumptions f a c i l i -  

t a t e  convenient a n a l y t i c a l  s i m p l i f i c a t i o n  i n  our  comparative s t a t i c  a n a l y s i s  

i n  Chapter 3 (Sec t ion  2.3).  

3.  I n  t h e  long-run, t h e  banking s e c t o r  i s  a b l e  t o  a d j u s t  t o  exogenous 

changes i n  t h e  excess  r e s e r v e  r a t i o  by making use  of t he  s t a b i l i z i n g  func t ion  

performed by t h e  money market. 

4 .  I n  t h e  shor t - run ,  an i n c r e a s e  i n  t h e  s t a t u t o r y  r e se rve  requirement 
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on demand d e p o s i t s  may be  used t o  o f f s e t  endogenous inc reases  i n  t h e  money 

supply  due t o  an i n c r e a s e  i n  t h e  t i m e  depos i t  r a t i o .  

We presen t  empi r i ca l  evidence t o  suppor t  t h e  above hypotheses and assoc ia ted  

imp l i ca t ions .  

1. The v a u l t  cash  r a t i o  (v ) .  

The v a u l t  cash r a t i o  has  a  h igh  mean r e l a t i v e  t o  t h e  excess  r e se rve  r a t i o  

b u t  an  extremely low s tandard  d e v i a t i o n  r e l a t i v e  t o  t h e  s t a t u t o r y  and aggre- 

g a t e  r e s e r v e  r a t i o .  I n  terms of s imple  c o r r e l a t i o n  c o e f f i c i e n t s ,  t h e  aggregate  

r e s e r v e  r a t i o  has  a  s t r o n g e r  p o s i t i v e  a s s o c i a t i o n  wi th  t h e  v a u l t  cash r a t i o  

t han  w i t h  t h e  excess  r e s e r v e  r a t i o  b u t  t h e  s t a t u t o r y  r e s e r v e  r a t i o  is t h e  

most s t r o n g l y  c o r r e l a t e d  component of t h e  aggrega te  r e s e r v e  r a t i o .  

From r e g r e s s i o n  a n a l y s i s ,  97 p e r  c e n t  of t h e  v a r i a t i o n  i n  t h e  aggregate  

r e s e r v e  r a t i o  i s  expla ined  by endogenous and p o l i c y  v a r i a b l e s  t h a t ,  a  p r i o r i ,  

do n o t  a f f e c t  t h e  v a u l t  cash  r a t i o ,  e.g.  i n t e r e s t  r a t e s  and weal th.  Consequ- 

e n t l y ,  t h e  v a u l t  cash  r a t i o  appears  t o  be  exogenously determined and unimport- 

a n t  i n  exp la in ing  t h e  aggrega te  r e s e r v e  r a t i o .  For a n a l y t i c a l  purposes,  i t  

seems j u s t i f i a b l e  t o  t r e a t  t h e  v a u l t  cash  r a t i o  a s  an exogenous cons tan t  i n  

t h e  South Afr ican  con tex t ;  a  dev ice  which provides convenient a n a l y t i c a l  

s i m p l i f i c a t i o n .  

2. The excess  r e s e r v e  r a t i o  (eCB). 

Observing t h e . t i m e  s e r i e s  f o r  t h e  excess  r e s e r v e  r a t i o  ( i d e n t i f i e d  a s  

cash  r e s e r v e s  he ld  a s  d e p o s i t s  i n  t h e  Reserve Bank a s  s p e c u l a t i v e  ba lances)  

r e v e a l s  a  sha rp  downward s h i f t  followed by a s t a b l e  p l a t eau ,  t e rmina t ing  i n  

an  upward t rend .  The i n i t i a l  downward s h i f t  i s  explained by t h e  pos t  war 

d e c l i n e  i n  t h e  optimum excess  r e s e r v e  r a t i o  he ld  by t h e  banking s e c t o r  and t h e  

i n i t i a t i o n  of t h e  South Afr ican  money market,  which acce l e ra t ed  t h e  pos t  war 

d e c l i n e .  The p l a t e a u  per iod  which followed i s  explained by t h e  func t ion  of  



money market. 
I 

We conclude t h a t  t h e  banking s e c t o r  i n i t i a l l y  reduced i t s  optimum excess  

r e s e r v e  r a t i o  i n  t h e  pos t  war per iod  followedby an acce l e ra t ed  r a t e  of d e c l i n e  

due t o  t h e  c r e a t i o n  of i n t e re s t -bea r ing  money market earn ing  a s s e t s .  From 

then  on, t h e  excess  r e se rve  r a t i o  was s t a b i l i z e d  aga ins t  economic f l u c t u a t i o n  

and monetary pol icy .  Thus, t h e  South African money market performed t h e  

func t ion  expected of i t  by channel ing otherwise i d l e  resources  i n t o  produc- 

t i v e  uses ,  thereby,  s t a b i l i z i n g  t h e  excess  r e se rve  r a t i o  i n  t h e  banking s e c t o r .  

Money market ea rn ing  a s s e t s  replaced excess  cash r e se rves  i n  t h e  banking s e c t o r  

as t h e  f i r s t  l i n e  of defence, fol lowing a  cash r e se rve  d r a i n  o r  inflow. 

I n  1965, a  d i s c o n t i n u i t y  occurred i n  t h e  r e l a t i v e l y  s t a b l e  behaviour of 

t h e  excess  r e s e r v e  r a t i o ,  maintained i n  t h e  previous f i f t e e n  years .  From 

1965 t o  1971, t h e  optimum excess  r e se rve  r a t i o  increased  s t e a d i l y  due t o  

cont inuing  s t r u c t u r a l  changes i n  t h e  underlying economic s i t u a t i o n ,  bo th  

domest ica l ly  and i n t e r n a t i o n a l l y ,  and due t o  monetary po l i cy  c o n s t r a i n t s ,  

which prevented t h e  banking s e c t o r  from maintaining i t s  h i s t o r i c a l l y  low 

excess  r e s e r v e  r a t i o .  While t h e  excess  r e se rve  r a t i o  remained responsive 

t o  i n t e r e s t  r a t e  changes, i t  va r i ed  sys t ema t i ca l ly  wi th  f l u c t u a t i o n s  i n  economic 

a c t i v i t y  and i n t e r n a t i o n a l  reserves .  We a t t r i b u t e  t h e  l a c k  of s t a b i l i t y  i n  

t h i s  per iod  t o  a  continuous s t a t e  of unce r t a in ty  due t o  p e r s i s t e n t  domestic 

i n f l a t i o n ,  e r r a t i c  monetary po l i cy  c o n t r o l  and i n t e r n a t i o n a l  currency c r i s e s .  

I n  t h i s  pe r iod ,  t h e  money market appears t o  have been l e s s  e f f i c i e n t  i n  i ts  

s t a b i l i z a t i o n  func t ion ,  sugges t ing  t h a t  i n  per iods  of r e l a t i v e  unce r t a in ty ,  

cash  r e s e r v e s  r ep l ace  money market earn ing  a s s e t s  a s  t h e  banking sector's f i r s t  

l i n e  of defence.  

For t h e  per iod  1950 t o  1971 a s  a  whole, t he re fo re ,  t h e  evidence sugges ts  

t h a t  t h e  excess  r e se rve  r a t i o  is  unimportant i n  expla in ing  t h e  aggregate  r e se rve  

r a t i o .  Re la t ive  t o  t h e  means and s tandard  dev ia t ions  of t h e  aggregate  and 



s t a t u t o r y  r e se rve  r a t i o s ,  t h e  meanland s tandard  dev ia t ion  of t h e  excess  r e se rve  

r a t i o  i s  smal l  i n  magnitude. Of a l l  t h e  components of t h e  aggrega te  r e se rve  

r a t i o ,  t h e  c o r r e l a t i o n  c o e f f i c i e n t  of t h e  excess  r e se rve  r a t i o  is t h e  lowest .  

The v a r i a b l e s  i n  t h e  aggregate  r e se rve  r a t i o  r eg re s s ion  equat ion  exp la in  97 

pe r  c e n t  of t h e  v a r i a t i o n  i n  t h e  aggrega te  r e se rve  r a t i o ;  t h e s e  v a r i a b l e s  

be ing  no t  s i g n i f i c a n t  i n  t h e  excess  r e se rve  r a t i o  r eg re s s ion  equat ion;  whi le ,  

t h e  explanatory v a r i a b l e s  i n  t h e  excess  r e se rve  r a t i o  equat ions  a r e  no t  s ign-  

i f i c a n t  i n  t h e  aggregate  r e s e r v e  r a t i o  r eg re s s ion  equat ion.  

These r e s u l t s  support  our  a p r i o r i  hypotheses,  t h a t  t h e  es tab l i shment  and 

succes s fu l  func t ioning  of a money market w i l l  lower and' s t a b i l i z e  t h e  optimum 

excess  r e se rve  r a t i o  i n  t h e  banking s e c t o r  a t  an h i s t o r i c a l l y  low l e v e l .  We 

f i n d  t h a t  t h e  excess  r e s e r v e  r a t i o  i s  a n a l y t i c a l l y  unimportant i n  t h e  money 

supply and i n t e r e s t  r a t e  de te rmina t ion  process  i n  South Af r i ca ,  and t r e a t  i t  

as a cons tan t .  This  device  f a c i l i t a t e s ,  w i t h  empir ica l  j u s t i f i c a t i o n ,  an 

a n a l y t i c a l  s i m p l i f i c a t i o n  adopted i n  our  comparative s t a t i c  a n a l y s i s  of t h e  

money supply model. 

3. The s t a t u t o r y  r e se rve  r a t i o  (bll) 9 

Empirical  ana-lysis  suppor t s  our  hypotheses about t h e  response p a t t e r n s  

of t h e  s t a t u t o r y  r e se rve  r a t i o .  Comparing t h e  average e l a s t i c i t i e s  of t h e  

s t a t u t o r y  r e se rve  r a t i o  wi th  r e s p e c t  t o  changes i n  s t a t u t o r y  r e se rve  requi re -  

ments and t h e  p r i v a t e  s e c t o r ' s  t ime depos i t  r a t i o ,  we f i n d  t h a t  t h e  s t a t u t o r y  

r e s e r v e  r a t i o  responds p o s i t i v e l y  t o  changes i n  s t a t u t o r y  r e se rve  requi re -  

ments and nega t ive ly  t o  t h e  t ime depos i t  r a t i o ;  t h e  response be ing  s t r o n g e s t  

i n  t h e  case  of a change i n  t h e  s t a t u t o r y  r e se rve  requirement on demand depos i t s  

and a t r a n s f e r  of demand d e p o s i t s  t o  t ime depos i t s ,  r e l a t i v e  t o  a change i n  

t h e  t ime depos i t  r a t i o ,  and a change i n  demand d e p o s i t s  ho ld ing  t i m e  d e p o s i t s  

Constant.  
I 
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From our  r eg re s s ion  a n a l y s i s ,  t h e  p r i v a t e  s e c t o r ' s  t ime depos i t  r a t i o  , 

and monetary po l i cy  expla in  99 pe r  cent  of t h e  v a r i a t i o n  i n  t h e  s t a t u t o r y  

r e s e r v e  r a t i o .  I n  t h e  period 1950 t o  1971, we a s c r i b e  t h e  observed d e c l i n e  

i n  t h e  s t a t u t o r y  r e se rve  r a t i o ,  t o  reduct ions  i n  t he  s t a t u t o r y  r e se rve  requi re -  

ments on demand and time d e p o s i t s  by t h e  Monetary Au thor i t i e s ,  and t o  v a r i a t i o n s  

i n  i n t e r e s t  r a t e s  and weal th  which caused t h e  p r i v a t e  s e c t o r  t o  r a i s e  t h e i r  

t i m e  depos i t  r a t i o .  

That t h i s  d e c l i n e  i n  t h e  s t a t u t o r y  r e se rve  r a t i o  i n  t h e  banking s e c t o r  

d i d  no t  cause a  corresponding i n c r e a s e  i n  t h e  excess r e se rve  r a t i o ,  suppor ts  

t h e  hypothes is  t h a t  i n  t h e  long-run t h e  banking s e c t o r  a d j u s t s  t o  an exogenous 

i n c r e a s e  i n  excess  r e se rves  by purchasing money market earn ing  a s s e t s .  I n  

t h e  shor t - run ,  t h e  r e s u l t s  have imp l i ca t ions  f o r  monetary pol icy .  The 

Monetary A u t h o r i t i e s  can o f f s e t  an endogenous inc rease  i n  t h e  money supply 

due t o  a  r i s e  i n  t h e  time depos i t  r a t i o ,  by r a i s i n g  t h e  s t a t u t o r y  r e se rve  

requirement on demand depos i t s .  A 1 per  cen t  t r a n s f e r  of demand t o  time 

depos i t s  r e q u i r e s  an inc rease  i n  t h e  s t a t u t o r y  r e se rve  requirement on demand 

d e p o s i t s  of l e s s  than 1 per  cen t ,  approximately. The South African Monetary 

A u t h o r i t i e s  never used t h i s  instrument  e f f e c t i v e l y  however, r e l i nqu i sh ing  

t h e i r  power t o  vary t h e  cash r e se rve  r a t i o  i n  favour of a  v a r i a b l e  l i q u i d  

a s s e t  r a t i o  po l i cy  instrument;  a change which proved unsuccessful  i n  con t ro l -  

l i n g  t h e  money supply. 

4. The aggregate  r e se rve  r a t i o  (bl): an o v e r a l l  view. 

The aggregate  r e se rve  r a t i o  r eg re s s ion  r e s u l t s  support  our  empir ica l  

observa t ions  above, and our  hypotheses about t h e  behaviour of t h e  excess  

r e se rve  and v a u l t  cash r a t i o s .  

We f i n d  t h a t  97 per  cent  of  t h e  v a r i a t i o n  i n  t he  aggregate  r e se rve  r a t i o  

is explained by monetary po l i cy  and p r i v a t e  s e c t o r  p o r t f o l i o  a l l o c a t i o n  behav- 

i o u r .  S t a t u t o r y  reserve  requirements and the, time depos i t  r a t i o  a r e  h ighly  



i excess  r e s e r v e  r a t i o  is  no t  important  is  f u r t h e r  demonstrated, by t h e  i n s i g n i -  

I f i c a n c e  of  t h e  t ime d e p o s i t  r a t i o  i n  t h e  excess  r e s e r v e  r a t i o  r eg re s s ion  
r 
! equat ion.  This  imp l i e s  t h a t  i n  t h e  short-run,  v a r i a t i o n s  i n  t h e  t i m e  depos i t  

c r a t i o  do no t  d i s t u r b  t h e  long-run s t a b i l i z a t i o n  of t h e  excess  r e s e r v e  r a t i o ,  

due t o  t h e  func t ion ing  of t h e  money market. Hence, t h e  observed d e c l i n e  i n  

t h e  aggrega te  r e s e r v e  r a t i o  is expla ined  by t h e  observed rise i n  t h e  t ime 

d e p o s i t  r a t i o  and a  d e c l i n e  i n  s t a t u t o r y  r e se rve  requirements .  

W e  conclude t h a t  t h e  aggrega te  r e s e r v e  r a t i o  is  dominated by v a r i a t i o n s  

i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o  due t o  t h e  development of t h e  s o u t h  Afr ican  

money market. S ince  excess  r e s e r v e s  and v a u l t  cash a r e  unimportant ,  we t r e a t  

tbem a s  cons t an t s  f o r  a n a l y t i c a l  purposes ( t he  excess  r e s e r v e  r a t i o  is endo- 

genously determined and t h e  v a u l t  cash  r a t i o  i s  assumed exogenous). This  

s i m p l i f i e d  formul t ion  of banking s e c t o r  behaviour (embodied i n  t h e  aggrega te  

r e s e r v e  r a t i o  and correspondingly i n  t h e  s t a t u t o r y  r e s e r v e  r a t i o )  appears  

t o  b e  e m p i r i c a l l y  j u s t i f i a b l e  a s  an appropr i a t e  procedure f o r  monetary a n a l y s i s  

i n  South Afr ica .  The behaviour  of t h e  banking s e c t o r  and t h e  money market i s  

i n  accordance w i t h  our  a  p r i o r i  hypotheses dur ing  per iods  of r e l a t i v e  s t a b i l i t y ,  

whereas,  dur ing  pe r iods  of economic u n c e r t a i n t y ,  t h e  e f f i c i e n t  func t ion ing  of 

t h e  money market i s  impaired. 



4. SOURCES OF THE MONETARY BASE 

I n  our  t h e o r e t i c a l  framework i n  Chapter 2 (Sec t ion  2 ) ,  t h e  ad jus t ed  

monetary base  is  defined a s  an exogenous po l i cy  v a r i a b l e  l i n k i n g  t h e  a c t i o n s  

of t h e  Monetary Au thor i t i e s  t o  t h e  money supply and c r e d i t  market r a t e .  I n  

p r i n c i p l e ,  t h e  Reserve Bank may c o n t r o l  t h e  base through v a r i a t i o n s  i n  i t s  

p o r t f o l i o  of government debt ,  thereby ,  i n s u l a t i n g  t h e  banking s e c t o r  from 

exogenous f l u c t u a t i o n s  i n  i n t e r n a t i o n a l  r e se rves ,  and t h e  monetary e f f e c t  of 

Government f i s c a l  po l i cy ,  f inanced by changes i n  t h e  n e t  indebtedness  of t h e  

Treasury t o  t h e  Reserve Bank. 

In spec t ion  of t h e  l i t e r a t u r e  on South Afr ican  monetary p o l i c y ' r e v e a l s  no 

sys temat ic  a n a l y s i s  of t he  monetary base  f o r  t h e  s imple reason t h a t  t h e  South 

Af r i can  Monetary Au thor i t i e s ,  i n  pursuance of an i n t e r e s t  r a t e  s t a b i l i z a t i o n  

programme, have permit ted t h e  monetary base  t o  f l u c t u a t e  exogenously i n  r e s -  

ponse t o  v a r i a t i o n s  i n  i n t e r n a t i o n a l  r e se rves .  Open market ope ra t ions  have 

n o t  been used a s  a  po l icy  instrument  i n  South Af r i ca ,  due t o  t h e  l a c k  of  a 

s u f f i c i e n t l y  we l l  organized p r i v a t e  market f o r  government debt .  We demonstrate  

i n  Sec t ion  8.4 t h a t  t h e  monetary base  is  ind i spens ib l e  t o  an understanding 

of t h e  money supply and i n t e r e s t  r a t e  determinat ion process  i n  South Af r i ca .  

I n  t h i s  s ec t ion ,  we examine t h e  sources  of  t h e  monetary base  and f i n d  

t h a t  t h e  base i s  dominated by t h e  ba lance  of payments. 

The complete source i d e n t i t y  f o r  t h e  monetary base is  def ined  i n  Equation 

2-1, i n  terms of a s s e t s  and l i a b i l i t i e s  contained i n  t h e  consol ida ted  ba lance  

s h e e t s  of t h e  South African Reserve Bank and t h e  South Afr ican  Mint. I n  

Table 4.IX we provide the  average annual con t r ibu t ion  of t h e  most important  

source  componentsto percentage changes i n  t h e  monetary b a s e , f o r  twelve h a l f -  

5 3 cyc le s  and f o r  t h e  period 1954 t o  1971. Our a n a l y s i s  concen t r a t e s  on t h e  

5 3 * ~ p p e n d i x  A.  16 conta ins  t h e  d a t a  from which Table 4. I X  is c a l c u l a t e d .  



EXP. 54.1 -55.1 

CONTR. 5 5 . l l - 5 6 . l I l  

EXP. 56.IV-57.IV 

CONTR. 58.1 -59.1 

EXP. 59.11-60.1 

CONTR. 60.11-61. 

EXP. 61. IV-65. 

CONTR. 65.11-65. 

EXP. 66-1 -67. 

CONTR. 67.11-67. 

EXP. 68.1 -69. 

I  I I  I  
MEAN 54.1 -71.IV 1 1  5.78 1 1  5.78 -2.50 2.50 0.57 I '  1 1  3.88 - 3.52 

SOURCE: South A f r i c a n  Reserve Bank Quar te r l y  S u l l e t l n :  balance sheet o f  the  South A f r i c a n  
Reserve Bank. Basic q u a r t e r l y  data  a t  an annual r a t e  I s  prov ided I n  Table A.16.I.The buslness 
c y c l e s  f o r  1954-1.967 a r e  those i d e n t i f l e d  by D. J. Smlt and B. E. vander Gait g53; cyc les  f o r  
1968-1971 are  ob ta ined  f rom a n a l y s i s  o f  ou r  own data.  NOTES: The averaee c o n t r l b u t l o n  of  
source component x  (say)  t o  percentage changes I n  the  base f o r  a  particular h a l f - c y c l e  I s  ob ta ined  
from the f o l l o w l n g  formula:  

- * ,f x.- x,-, 
B " +-I Bt-I  

where n  the  t o t a l  number o f  qua r te rs  covered by the ha l f - cyc le ,  and A = the  f i r s t  d l f f e r e n c e  
between corresponding qua r te rs  I n  ad jacent  years. EXP. and CONTR. denote expanslon and c o n t r a c t l o n  
phases respectively. The mean f o r  the p e r l o d  1954.1-1971.1V ( c a l c u l a t e d  from Table A.16.1) I s  the  
average annual c o n t r i b u t i o n .  

B = monetary base, I R  = i n t e r n a t i o n a l  reserves, GLOAN = Reserve Bank loans t o  the  
Government, RG = Government depos i ts  a t  t he  Reserve Bank, AFI = Reserve Bank loans t o  t he  bank lng 
and p r l v a t e  sectors,  S  = government s e c u r i t i e s  h e l d  by the  Reserve Bank. 



f o u r  sou rce  components I R ,  GLOAN-RG, AFI, S, which summarise r e s p e c t i v e l y ,  

t h e  i n f l u e n c e  on t h e  monetary base  of t h e  ba lance  of payments, t h e  monetary 

e f f e c t s  of t h e  Government's d e f i c i t  f inance ,  Reserve Bank c r e d i t  t o  t h e  bank- 

i n g  and p r i v a t e  s e c t o r s ,  and open market opera t ions .  5 4 

For t h e  per iod  1954.1 t o  1971.IV,the monetary base  grew a t  an average 

annual  r a t e  of 5.78 pe r  c e n t ,  e x a c t l y  matched by t h e  annual average growth r a t e  

i n  t h e  c o n t r i b u t i o n  of i n t e r n a t i o n a l  r e se rves  (IR) . Reserve Bank l end ing  

t o  t h e  banking and p r i v a t e  s e c t o r s ,  and open market ope ra t ions ,  con t r ibu ted  

a f u r t h e r  3.07 pe r  c e n t  i n c r e a s e  which was almost completely o f f s e t  by a  

d e c l i n e  i n  t h e  base  of -2.53 pe r  cen t  due t o  an inc rease  i n  Government n e t  

5  5 indebtedness  t o  t h e  Reserve Bank. Thus, on average over t h e  long-run, t h e  

monetary base  i s  dominated p o s i t i v e l y  by t h e  ba lance  of payments and Reserve 

Bank l end ing  t o  t h e  f i n a n c i a l  system, w i th  a  s t r o n g  nega t ive  in f luence  be ing  

exe rc i sed  by the f inanc ing  of t h e  Governments budget d e f i c i t .  Open market 

ope ra t ions  a r e  n o t  a  s i g n i f i c a n t  determinant  of t h e  base.  

Turning t o  a  c y c l i c a l  a n a l y s i s  of t h e  base and t h e  c o n t r i b u t i o n s  of i t s  

source  components, t h e  per iod  1954 t o  1971 is  divided i n t o  twelve ha l f -cyc les ,  

ove r  which t h e  monetary base  c l e a r l y  moved i n  a  pro-cyc l ica l  f a sh ion  e i t h e r  

d e c l i n i n g  o r  growing a t  a  r e l a t i v e l y  slower r a t e  dur ing  per iods  of con t r ac t ion .  

S t rong  p ro -cyc l i ca l  v a r i a t i o n s  i n  t h e  base  appear t o  commence i n  t h e  f i r s t  

q u a r t e r  of  1958,continuing t o  t h e  f o u r t h  qua r t e r  of 1971, w i th  con t r a -cyc l i ca l  

v a r i a t i o n s  f o r  t h e ' p e r i o d  1954.1 t o  1957.IV. 

5 4 * ~ ~  = t h e  s t o c k  of i n t e r n a t i o n a l  r e se rves  he ld  by t h e  Reserve Bank, 
GLOAN = Reserve Bank loans  t o  t h e  Government, RG = t h e  Government's account 
a t  t h e  Reserve Bank, AFI = Reserve Bank lending  t o  t h e  banking and p r i v a t e  
s e c t o r s ,  S = t h e  Reserve Bank's p o r t f o l i o  of government debt .  

5 5 * ~ h e  r e s i d u a l  i nc rease  i n  t h e  base  of 0.54 ' p e r  c e n t  is  accounted f o r  
by t h e  p o s i t i v e  c o n t r i b u t i o n  of t h e  currency supply,and measurement e r r o r .  



TABLE 4 . X  

B 
I R 
AF I 
S 
GLOAN - RG 
RG 

NOTES : The simple correlation coefflclents are 
calculated from quarterly data at an annual rate for the 
period 1 9 5 4 - 1 9 7 1  (see Table A.16.1).  
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The balance of payments (measured by changes in the stock of inter- 
I 

national reserves at the Reserve Bank), are closely tied to business cycles 

in South Africa, exerting a pro-cyclical influence on the base, which is 

dampened by the contra-cyclical contributions of (GLOAN-RG) and S. This 

much is evident from the larger contributions of IR relative to cyclical 

percentage changes in B, indicating that the contra-cyclical actions of the 

Monetary Authorities, exercised through Reserve Bank lending (AFI) and open 

market operations (S), are ineffectual. The evidence also suggests that 

these policies were fairly closely co-ordinated; the simple correlation 

coefficient between the contribution of AFI and S being 0.56 (Table 4.X). 

However, that contra-cyclical monetary policy was not exercised by the 

Reserve Bank through the monetary base, by failure to offset balance of 

payments influences, is seen from the low negative correlation coefficient 

between the contribution of international reserves, Reserve Bank lending to 

the banking and private sectors and open market operations, ;here r - - 
IR,AFI 

-0.45 and r 
IR,S = -0.55. Open market operations appear to have been more 

closely linked to the balance of payments than was Reserve Bank lending to the 

banking and private sectors. 

The monetary effects of fiscal finance are assessed from the contribution 

to changes in the base of Government net indebtedness to the Reserve Bank 

(GLoAN-RG). For the period 1954 to 1959, (GLOAN-RG) is pro-cyclical with a 

contra-cyclical movement from 1959.11 to 1971.IV. Thus, fiscal policy 

financed by the Reserve Bank appears to have been part of the dampening policy 

of the Monetary Authorities. 

The main source of contra-cyclical variation in (GLOAN-RG) stems from 

the Government's account at the Reserve Bank (RG). 56 From Table 4. IX, the 



contribution of GLOAN displays no obvious cyclical tendencies, For the 
I 

overall period, variations in RG caused an annual average decline in the 

base of -3.42 per cent, as opposed to a weak positive contribution of 0.88 

per cent due to variations in GLOAN, the difference reflecting the negative 

contribution of -2.50 per cent caused by net Government indebtedness to the 

Reserve Bank. 

In Table 4 . X ,  the strong negative correlation between IR and RG 

indicates a concerted policy to offset pro-cyclical balance of payments 

movements with contra-cyclical variations in the Government's account at the 

Reserve Bank. However, with respect to variations in the base, the contra- 

cyclical effects of RG are weak relative to the pro-cyclical effects of 

changes in IR. RG dominates the contra-cyclical influences of AFI and 

S, and S in turn, dominates the influence of AFI. Hence, Government net 

indebtedness to the Eeserve Sank became a tool of contra-cyclical monetary 

policy in the second quarter of 1959, exercised mainly through variatims in the 

Government's account at the Reserve Bank. The close association between the 

Government's net indebtedness to the Reserve Bank and movements in the balance 

of payments, is seen from the high negative correlation coefficient of -0.85, 

compared with those for open market operations and Reserve Bank lending (Table 

4 . X ) .  

By comparing the correlation coefficients between the percentage changes 

in the monetary base and the percentage contributions of its source compon- 

ents, it appears that pro-cyclical variations in the balance of payments 

exercise the strongest positive influence which is not offset by the weak 

contra-cyclical actions of the Monetary Authorities exercised through Govern- 

ment net indebtedness to the Reserve Bank and open market operations, while 

Reserve Bank lending to the banking and private sectors contributes weakly 

to increases in the monetary base. 



TABLE 4.XI 

I I 
EXP. 54.1 -55.1 1 1  

I I 
i i 

CONTR. 55.11-56.11 1 1 1  

I I 
EXP. 59.11-60.1 1 1  

I I 
EXP. 61.iV-65.1 1 1  

I I 
EXP. 66.1-67.1  1 1  

I I 
I I 

CONTR. 67.11-67.1V 1 1  
I I 
I I 

EXP. 68.1 -69.111 1 1  
I I 
i i 

CONTR. 69. IV-71. IV  I I 

I I 
54.1-71. IV I I 

I I 
Mean I I 4.98 6.82 1.83 

I I 
Standard I I 
D e v l a t l o n  1 1  17.78 6.15 16.15 

IVOTLS: The a d j u s t e d  manetary  base (8.1 i s  
d e f l n e d  as B - AFI.  T h i s  t a b l e  I s  c a l c u l a t e d  f r o m  
T a b l e  4.IX u s l n g  t h e  fo rmu la :  

where: j = any h a l f - c y c l e ,  n  - t h e  number o f  
q u a r t e r s  c o n t a l n e d  I n  j and 
A = the  f l r s t  d l f f e r c n c e  between c o r r e s p o n d i n g  

q u a t e r s  I n  a d j a c e n t  years .  The means and s t a n d a r d  
d e v i a t i o n s  a re  c a l c u l a t e d  f o r  t h e  p e r i o d  1 9 5 4 - 1 9 7 1  
u s l n e  q u a r t e r l y  d a t a  w l t h  chances a t  an  annual  r a t e  
(Tab le  A.16.2). 



By deduct ing t h e  endogenously determined supply of Reserve Bank c r e d i t  

a 
(AFI) from t h e  monetary base  (B) we ,ob ta in  t h e  ad jus t ed  monetary base  (B ), 

which i s  t h e  exogenous po l i cy  v a r i a b l e  i n  ou r  a n a l y t i c a l  framework ( see  Chap- 

ter 2,  Sec t ions  2 ,  5).  Cont ra-cyc l ica l  v a r i a t i o n s  i n  AFI accompanied by 

a 
p ro -cyc l i ca l  movements i n  B gene ra t e  s t r o n g  pro-cyc l ica l  movements i n  B . 

I n  Table 4 . X 1 ,  t h i s  c y c l i c a l  p a t t e r n  i s  obvious over  t h e  twelve h a l f -  

cyc l e s .  The ad jus t ed  monetary base  increased  a t  an average annual growth 

r a t e  of 4.98 per  cen t  due t o  a p o s i t i v e  average annual  c o n t r i b u t i o n  by t h e  

monetary base  of 6.82 pe r  cen t  and a n e g a t i v e  c o n t r i b u t i o n  by AFI of 1 .83  

p e r  c e n t  per  annum. On t h e s e  grounds we conclude t h a t  t h e  Monetary Author- 

i t ies  negated t h e  p o s s i b i l i t y  of c o n t r a - c y c l i c a l  monetary p o l i c y  by f a i l i n g  

to  use  t h e  ad jus t ed  monetary base  a s  a p o l i c y  ins t rument .  

4 .1 Summary and Conclusions 

An examination of t h e  r e l a t i v e  percentage  c o n t r i b u t i o n s  of t h e  fou r  

main components of t h e  monetary base  t o  percentage  changes i n  t h e  base ,  

p rovides  q u a n t i t a t i v e  informat ion  on t h e  de te rminants  of t h e  c e n t r a l  p o l i c y  

v a r i a b l e s  i n  our  a n a l y t i c a l  framework, and on t h e  course of monetary p o l i c y  

exe rc i sed  through open market o p e r a t i o n s ,  Reserve Bank l end ing ,  and t h e  

Reserve Bank's r o l e  a s  Government Banker. The t h r u s t  of monetary po l i cy  

pursued by t h e  Monetary A u t h o r i t i e s  i s  measured by t h e  ad jus t ed  monetary base  

(defined a s  t h e  monetary base  ad jus t ed  f o r  Reserve Bank lending  t o  t h e  banking 

and p r i v a t e  s e c t o r s ,  which i s  endogenously determined) .  The information we 

o b t a i n  b e a r s  d i r e c t l y  on f u r t h e r  empi r i ca l  i s s u e s  t o  be examined l a t e r  i n  

t h i s  chap te r :  t h e  de te rminants  of t h e  money s tock  and c r e d i t  market r a t e ;  

t h e  r e l a t i v e  importance of open market ope ra t ions ,  Bank Rate p o l i c y  and v a r i h l e  

cash r e se rve  r a t i o s  a s  po l i cy  in s t rumen t s ;  t h e  r o l e  of l a s t  r e s o r t  l end ing ;  

and t h e  monetary impact of Government f i s c a l  f i nance  from t h e  Reserve Bank. 



From our  a n a l y s i s ,  t h e  fol lowing broad r e s u l t s  a r e  obta ined  on an average 
I 

p e r  annum b a s i s .  

1. The balance of payments e x e r c i s e s  t h e  s t r o n g e s t  s i n g l e  in f luence  

on t h e  monetary base.  

2. Open market opera t ions  and l ende r  of  l a s t  r e s o r t  f a c i l i t i e s  c o n t r i -  

b u t e  p o s i t i v e l y  t o  t h e  annual average growth r a t e  i n  t h e  monetary base.  

3. However, t h e  monetary e f f e c t s  of  f i s c a l  po l i cy  f inanced by t h e  

Reserve Bank, con t r ibu te s  nega t ive ly  t o  t h e  average pe r  annum growth r a t e  

i n  t h e  monetary base,  mainly through v a r i a t i o n s  i n  t h e  Government's account 

a t  t h e  Reserve Bank. This in f luence  is  s u f f i c i e n t l y  s t r o n g  t o  o f f s e t  t h e  

p o s i t i v e  e f f e c t s  of open market ope ra t ions  and l ende r  of l a s t  r e s o r t  f a c i l i t i e s .  

Over t h e  course of t h e  bus iness  cyc le ,  t h e  evidence sugges ts  t h e  following. 

1. The monetary base  behaves p ro -cyc l i ca l ly  on average f o r  t h e  period 

1958 t o  1971, r e f l e c t i n g  s i m i l a r  movements i n  i n t e r n a t i o n a l  reserves .  The 

c o n t r i b u t i o n s  of a l l  o t h e r  source  components, behave cont ra-cycl ica l ly .  

2. The con t r ibu t ions  of Reserve Bank lending ,  open market opera t ions  

and t h e  Government's account ,exhib i t  con t r a -cyc l i ca l  tendencies ,  which a r e  in-  

s u f f i c i e n t  t o  o f f s e t  t h e  in f luence  of i n t e r n a t i o n a l  reserves .  Of t h e s e  

t h r e e  po l i cy  instruments ,  t h e  s t r o n g e s t  cont ra-cycl ica l  i n f luence  is  exer ted  

by t h e  Government's account,  followed by open market opera t ions  and l a s t  

r e s o r t  lending  f a c i l i t i e s .  



These empi r i ca l  r e s u l t s  imp ly l tha t  t h e  ba lance  of payments is  t h e  main 

source  component of t h e  monetary base  on an  average per  annum b a s i s  a s  w e l l  

as over  t h e  bus ines s  cyc l e .  Pro-cyc l ica l  movements i n  t h e  base  a r e  caused 

s o l e l y  by s i m i l a r  v a r i a t i o n s  i n  i n t e r n a t i o n a l  r e se rves .  The Monetary Author- 

i t i e s  employed a  c o n s i s t e n t  bu t  inadequate  con t r a -cyc l i ca l  p o l i c y  exe rc i sed  

mainly through v a r i a t i o n s  i n  t h e  method of Government f i s c a l  f inance .  

We conclude, i n  gene ra l ,  t h a t  t h e  monetary base  i s  exogenously de t e r -  

mined by t h e  ba lance  of payments, bo th  c y c l i c a l l y  and s e c u l a r l y ,  r e f l e c t i n g  

t h e  pro-cyc l ica l  movement i n  i n t e r n a t i o n a l  r e se rves  a s  w e l l  as i t s  average 

annual  growth r a t e .  Linking t h e  monetary base  t o  pro-cyc l ica l  movements i n  

t h e  ba lance  of  payments, i s  c o n s i s t e n t  w i t h  t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  

p o l i c y  pursued by t h e  Monetary A u t h o r i t i e s .  This  may e x p l a i n  t h e  l a c k  of 

a n a l y t i c a l  i n t e r e s t  d i sp layed  by t h e  Monetary A u t h o r i t i e s  i n  t h e  monetary 

base,  as a  p o l i c y  instrument .  That t h e  monetary base  is  exogenously de t e r -  

mined does n o t  nega te  i t s  c a u s a l  i n f l u e n c e  on t h e  money supply o r  c r e d i t  

market r a t e ;  t h e  s t r e n g t h  of t h i s  r e l a t i o n a s h i p  i s  measured i n  Sec t ion  7 ,  and 

suppor t s  t h e  view t h a t  t h e  monetary base  i s  indispensable t o  an understanding 

of t h e  money supply and i n t e r e s t  r a t e  de te rmina t ion  process  i n  South Afr ica .  

These conclus ions  apply equa l ly  t o  t h e  ad jus t ed  monetary base ,  which is a 

mi r ro r  image of t h e  monetary base  co r r ec t ed  f o r  endogenous in f luences .  



5. THE RELATIVE CONTRIBUTIONS OF 
I 

THE ADJUSTED MONETARY BASE AND THE MONEY 

MULTIPLIER TO CHANGES I N  THE MONEY SUPPLY 

The money supply model imp l i e s  t h a t  a l l  movements i n  t h e  money s t o c k  

(M2) are due t o  changes i n  t h e  money m u l t i p l i e r  (m) and t h e  ad jus t ed  mone- 

t a r y  base.  While t h e  ad jus t ed  monetary base  s u m a r i s e s  t h e  exogenous i n f l u e -  

nces of  t h e  Reserve Bank, t h e  Treasury and t h e  ba lance  of payments, t h e  money 

m u l t i p l i e r  r e f l e c t s  t h e  p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  banking and 

p r i v a t e  s e c t o r s ,  which respond t o  changes i n  t h e  endogenously determined 

c r e d i t  market r a t e  and exogenous v a r i a b l e s  ( r e a l  weal th ,  t h e  p r i c e ' l e v e l  and 

income d i s t i r b u t i o n ) .  Po l i cy  a c t i o n s  of t h e  Monetary A u t h o r i t i e s  a r e  a l s o  

r e f l e c t e d  i n  t h e  m u l t i p l i e r  through t h e  aggrega te  r e s e r v e  r a t i o  and t h e  Reserve 

Bank lending  r a t i o ,  which respond t o  changes i n  s t a t u t o r y  r e s e r v e  r equ i r e -  

ments aiid 3znk Rate, r e s p e c t i v e l y .  The money m u l t i p l i e r  l i n k s  t h e  ad jus t ed  

monetary base  t o  t h e  money supply  and is no t  a  cons t an t ,  vary ing  i n  response 

t o  changes i n  t h e  c r e d i t  market r a t e ,  caused by an i n i t i a l  change i n  t h e  ad jus t ed  

base.  Whether o r  no t  t h e  Monetary A u t h o r i t i e s  choose t o  e x e r c i s e  monetary 

p o l i c y  through t h e  ad jus t ed  base ,  t h e  feedback e f f e c t  on t h e  m u l t i p l i e r  of 

changes i n  t h e  ad jus ted  base  must b e  taken  i n t o  account;  induced changes i n  

t h e  m u l t i p l i e r  r e s u l t i n g  from changes i n  t h e  base may accen tua t e  o r  a t t e n u a t e  

t h e  e f f e c t s  on t h e  money s t o c k  of  changes i n  t h e  monetary base.  

I n  t h i s  s e c t i o n ,  we examine t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h e  ad jus t ed  

monetary base  and t h e  money m u l t i p l i e r  t o  t h e  growth r a t e  of t h e  money s tock .  

The semi-reduced form f o r  t h e  money supply is: 



whicH is  w r i t t e n  i n  l oga r i thmic  form as :  
I 

a 
l o g  M2 = l o g  m + l o g  B (4-10) 

D i f f e r e n t i a t i n g  wi th  r e s p e c t  t o  t ime, we o b t a i n  t h e  percentage  change i n  

t h e  money supply i n  terms of percentage changes i n  t h e  m u l t i p l i e r  and t h e  

ad jus ted  monetary base .  

Approximating t h e  above express ion  f o r  d i s c r e t e  t ime, t h e  percentage  change 

i n  t h e  money supply i s  def ined  a s  t h e  

m u l t i p l i e r  and t h e  ad jus t ed  base  p l u s  

sum of t h e  percentage  changes 

an  e r r o r  term. 5 7 

i n  t h e  

I n  Table 4.XII w e  c a l c u l a t e  t h e  annual  percentage changes i n  t h e  money 

s tock ,  t h e  ad jus t ed  monetary base  and t h e  money m u l t i p l i e r  (as  w e l l  a s  t h e  

H c o e f f i c i e n t ,  t o  b e  explained below) f o r  corresponding q u a r t e r s  of ad j acen t  

yea r s ,  and t h e  means f o r  t h e  e n t i r e  per iod  1954.1 t o  1957.IV. The same 

information f o r  q u a r t e r l y  per iods  is  contained i n  Table 4.XIII .  

Refer r ing  t o  Table 4.XI1, t h e  money supply increased  a t  an average p e r  

annum growth r a t e  of 8 per  c e n t ,  accounted f o r  by an average growth r a t e  i n  

t h e  ad jus t ed  monetary base  and t h e  money m u l t i p l i e r  of 5 per  c e n t  and 3 pe r  

cent  r e spec t ive ly .  Hence, t h e  base  and t h e  m u l t i p l i e r  c o n t r i b u t e  60 per  c e n t  

and 40 per  cen t  r e s p e c t i v e l y  t o  t h e  average growth r a t e  of t h e  money s tock .  

5 7 * ~ i n c e  t h e  e r r o r  term (u) is  sma l l  we ignore  i t ,  and approximate 
A m l m  = bM2/M2 - ABa/Ba f o r  t h e  purpose of c a l c u l a t i n g  Tables  4.VII and 4.XIII .  



TABLE 4 . X t l  

RELATIVE ANNUAL CONTRIBUTIONS OF THE ADJUSTED IlONETARY BASE AND THE 
NONEY 1 lULTIPLIER TO CIIANGES I N  THE l.IONEY SUPPLY: 

l q 5 4 - 1 9 7 1  ( 2 )  
(Cbney Values I n  Ml l l ions  o f  Rand) 

1 1 ~ 9 1 ~ 1 = 1 = ~ 9 1 1 1 1 1 1 ~ ~ - ~ 1 ~ - ~ a = = = = I = a ~ ~ ~ a = ~ 1 = ~ = = = a a I = a a ~ = ~ = = = a ~ = = ~ 1 a . = a ~ ~ = = a ~ a ~ a a ~ ~ = = s a a ~ a a ~  

Year 
and Elj ISMI /CI1 B4 L I B ' / B ~  m Am/m H 
Quarter 



Mean ... 1.14 ... 5 . 9 t  ... 3.16 0.50 

Standard 
D e v l a t l o n  . . . 4.63 . . . 17.78 .. . 17.63 0.21 

where b = f I r s t  d l f f e r c n c e s  o f  corresponding q u a r t e r s  I n  adjacent years. Bh - 
Cp + R where Cp - cur rency i n  t h e  hands o f  the  p u b l i c  and R - aggreKate 
bankfng sec to r  reserves. )IL-Cp*D+T where, D = demand depos l ts  and T - t lme 
depos l t s .  The money m u l t l p l l e r  I s  d e f i n e d  as hL/BQ and percentage changes I n  
t h e  m u l t i p l i e r  a r e  approximated by  t he  formula:  

( s e t  f o o t n o t e  $7 I n  Chap.4). The H c o e f f l c l e n t  I s  ob ta ined  f rom the formula:  

w h e r e A l s  as def ined above.The means and s tandard  dev la t l ons  o f  percentage 
chances a r e  c a l c u l a t e d  a t  an annual r a t e  f o r  the  p e r i o d  195b-1971 f rom 
q u a r t e r l y  data.The mean r a t l o  I s  t h e  r a t i o  o f  t he  means o f  percentage changes 
In  m and Ba t o  t he  mean o f  percentage changes I n  Mx. 



- 229 - 

On an average annual b a s i s  thereforbe ,  bo th  t h e  ad jus t ed  base  and t h e  money 

m u l t i p l i e r  c o n t r i b u t e  p o s i t i v e l y  t o  t h e  growth r a t e  i n  t h e  money s t o c k ,  w i th  

t h e  in f luence  of t h e  base  be ing  only  s l i g h t l y  s t r o n g e r  than  t h a t  of t h e  mul t i -  

p l i e r ;  t h e  l a t t e r ,  accentua t ing  t h e  in f luence  of t h e  former. 

The c o r r e l a t i o n  c o e f f i c i e n t s  between 
M2 ' B~ and m, p rovide  a  measure 

of a s s o c i a t i o n  suppor t ing  t h e  above conclusions.  These c o r r e l a t i o n  coe f f i c -  

i e n t s  a r e  r a  = 0.89 and r = 0.84, i n d i c a t i n g  t h a t  t h e  a s s o c i a t i o n  
M2'B M2 ,m 

between t h e  money supply and t h e  ad jus t ed  base  is only  s l i g h t l y  s t r o n g e r  than  

between t h e  money supply and t h e  m u l t i p l i e r .  The m u l t i p l i e r  and t h e  base  a r e  

p o s i t i v e l y  a s soc i a t ed ,  where r = 0.52. It appears  t h a t  i n  t h e  long-run 
Ba,m 

(a decade o r  more), t h e  growth r a t e  of t h e  money s t o c k  i s  dominated by t h e  

monetary base ,  b u t  t h e  accen tua t ing  in f luence  of  t h e  m u l t i p l i e r  cannot be  

ignored on average. 

I n  o rde r  t o  s t r eng then  t h e s e  conclus ions ,  we in t roduce  another  measure 

of t h e  r e l a t i v e  importance of t h e  monetary base  and t h e  m u l t i p l i e r ,  def ined  

as t h e  H c o e f f i c i e n t ,  where: 

I f  changes i n  t h e  ad jus t ed  base  a r e  zero ,  then H = 0 and i f  changes i n  t h e  

m u l t i p l i e r  a r e  zero,  then  H = 1. I f  t h e  percentage change i n  t h e  base  and 

t h e  m u l t i p l i e r  a r e  equal ,  then  H = 0.5. Thus, as percentage changes i n  t h e  

base r i s e  r e l a t i v e  t o  changes i n  t h e  m u l t i p l i e r ,  t h e  H c o e f f i c i e n t  approaches 

un i ty .  Since t h e  H c o e f f i c i e n t  is  computed wi th  abso lu t e  va lues  of percent-  

age changes, i t  does no t  account f o r  s i g n s  ( t h i s  i s  d iscussed  below). On an  

average pe r  annum b a s i s ,  H = 0.5 (Table 4.XII) which i n d i c a t e s  t h a t  percentage 

changes ' in  t h e  base  a r e  matched by equal  percentage changes i n  t h e  m u l t i p l i e r .  



From yea r  t o  yea r ,  t h e  ad jus t ed  base  and t h e  m u l t i p l i e r  a r e  of equal  s i g n i f i -  

cance over  t h e  long-run. 

Viewing t h e  long-run t r end  a s  a success ion  bf q u a r t e r l y  pe r iods ,  a d i f -  

f e r e n t  p a t t e r n  emerges. I n  Table 4.XIII  t h e  base  accounts  f o r  94 per  c e n t  of 

t h e  change i n  t h e  money s t o c k  and t h e  H c o e f f i c i e n t  rises t o  a va lue  of 

0.53, i n d i c a t i n g  t h a t  on an average q u a r t e r l y  b a s i s  t h e  i n f l u e n c e  of t h e  

m u l t i p l i e r  d e c l i n e s  and t h e  dominance of  t h e  base  inc reases .  On average over  

t h e  t r end ,  q u a r t e r l y  changes i n  t h e  base  exceed q u a r t e r l y  changes i n  t h e  

m u l t i p l i e r  i n  a b s o l u t e  terms. 

The s i g n  p a t t e r n s  a t t ached  t o  percentage  changes i n  t h e  base  and t h e  

m u l t i p l i e r  a r e  of c r u c i a l  importance f o r  a n a l y s i s  of t h e  medium-run (year  

to* yea r )  and shor t - run  ( q u a r t e r  t o  q u a r t e r ) ,  r e v e r s i n g  t h e  t r end  r e l a t i o n s h i p .  

The m u l t i p l i e r  a t t e n u a t e s  t h e  i n f l u e n c e  of t h e  base  i f  t h e  s i g n s  a r e  d i f f e r e n t  

and accerit t iaies th2 i n f l u e n c e  of t h e  b a s e  i f  t h e  s i g n s  a r e  t h e  same. Attenua- 

t i o n  i s  complete i f  t h e  percentage  change i n  t h e  m u l t i p l i e r  exceeds t h a t  of  

t h e  base  and is  incomplete,  i f  t h e  percentage  change i n  t h e  base  exceeds t h a t  

of t h e  m u l t i p l i e r .  I n  Table 4.XIV and 4.XV we provide summary informat ion  

based on t h e  frequency d i s t r i b u t i o n s  of annual and q u a r t e r l y  percentage changes 

and f o r  t h e  H c o e f f i c i e n t s  ( t h e  frequency d i s t r i b u t i o n s  a r e  given i n  Appendix 

A.17). 

Moving from t h e  long-run t o  t h e  medium and short-run,  t h e  importance of 

t h e  m u l t i p l i e r  i n c r e a s e s ,  t h e  i n c r e a s e  be ing  r e l a t i v e l y  g r e a t e r  f o r  t h e  medium- 

run  than  f o r  t h e  short-run.  I n  Table 4.XIV we s e e  t h a t  i n  c o n t r a s t  t o  t h e  

accen tua t ing  in f luence  of t h e  m u l t i p l i e r  over  t h e  t r end ,  t h e  m u l t i p l i e r  a t t e n -  

t u a t e s  t h e  in f luence  of  t h e  base  i n  t h e  medium and short-run.  This  a t t e n u a t i n g  

p a t t e r n  is exh ib i t ed  f o r  90 per  c e n t  of q u a r t e r l y  changes and 75 per  c e n t  of 

annual  changes. I n  t h e  case  of annual  and q u a r t e r l y  changes, a t t e n u a t i o n  i s  



TABLE 4 . X I  I I  

QUARTERLY PERCENTAGE CHANGES I N  THE I IONEY SUPPLY,THE 
ADJUSTED I IONETARY EASE AND THE CONEY 

C I U L T I P L I E R :  l ! l 5 4 - l 9 7 l  ( 2 )  
eIIIIIII.IIIIIIDPIIIIIIIIIIItIIIIIIIIItI~II=I=III=~I 

Year 
and AM2/MI b B a / B a  Am/m H 
Quarter 



Year 
and AM2/Mt ABO/Ba An/- H 
Quarter  .................................................... 

Mean 1.99 1 . 8 7  0.12 0.53 

Standard 
D e v i a t i o n  3.40 14.77 13.72 0.18 

Mean R a t l o  100.00 93.97 6.03 .. . .................................................... 
SOURCE: South A f r l c a n  Reserve Bank 

Q u a r t e r l y  B u l l e t l n .  Q u a r t e r l y  data f o r  1 1 ~  and 
BC are  l l s t e d  i n  Table 4 .X l l .  See notes t o  the 
l a t t e r  t a b l e  f o r  d e t a i l s  o f  formulae used t o  
c a l c u l a t e  percentaee chanees and the 
H c o e f f l c l e n t .  I n  t h i s  table, changes a r e  the  
f i r s t  d l f f e r e n c e s  o f  ad jacent  quacers. 



TABLE 4.XIV 

1 I 
I No. o f  Changes per Per lod  I 

I I 
I 12 3 1 2  H a l f -  I 
I Months 14onths Cycles I ---------.---------------------------------- I 
I I 

A t tenua t l on  I I 
I I 

Complete I 25 2  0  6  1 
I I 

Incomplete 1 29 55 5  I ............................................ I 
To ta l  I 55 65 11 I 

I 1 

T o t a l  I 
Changes 1 72 

2 o f  To ta l  Changes per Per lod  ................................ 

NOTES: Frequence d l s t r f b u t l o n s  o f  percentage changes I n  the money 
multiplier r e l a t i v e  t o  percentace changes I n  the  ad jus ted monetary base 
f o r  annual and q u a r t e r l y  per iods  and over  t he  buslness c y c l e  a re  obta lned 
f rom Tables 4.XII  and 4 .X l l l .  and a re  l i s t e d  I n  Table A.17.1, f r o n  whlch 
t h t s  t a b l e  I s  der lved. A t t e n u a t l o n  Imp l l es  t h a t  percentage changes I n  m 
and Ba take d i f f e r e n t  s lens  and accen tua t l on  l rnol tes t h a t  the s l e n s  a r e  
t h e  same. Complete a t t e n u a t l o n  l n p l l e s  t h a t  percentage changes i n  m exceed 
t h a t  o f  Ba I n  abso lu te  va lue and Incomplete a t t e n u a t l o n  lmpl les  t he  
converse. 

TABLE 5.XV 

SUMMARY OF THE FREQUENCY DISTRIBUTION OF 
H COEFFICIENTS:1954-1971 

I 
0.5 1 5 8 . 6 1  34.72 50.00 

I 
Greater I 

Than I 
I 

0.5 1 5 1 . 3 9  65.28 50.00 

I 
0.5 - 0.59 1 58.89 55.56 25.00 

I -----------I------------------------------------------- 

Clean 
I 
I 0.50 0.53 0.52 

Standard I 
D e v l a t l o n  1 0.21 0.18 ... ...................................................... 

NOTES: Frequency d l s t r i b u t l o n s  o f  the  H 
c o e f f l c l e n t s  f o r  annual and q u a r t e r l y  per iods  
and over the  buslness c y c l e  a r e  ob ta lned  f r o n  
Tables 4 .X l l  and 5 . X l l l  and a re  l i s t e d  i n  Table 
A.17.11. Data I n  t h i s  t a b l e  g l ves  the percen- 
tage o f  H c o e f f l c l e n t s  whlch take c e r t a l n  values 
between 0  and 1.The means and s tandard  dev la t l bns  
r e f e r  t o  t i  values whlch a r e  c a l c u l a t e d  f o r  annual 
changes from q u a r t e r l y  data  a t  an annual ra te ,  
q u a r t e r l y  changes and average c y c l c a l  changes 
over  twelve ha l f - cyc les :  a l l  f o r  t he  p e r l o d  
1955-1371. 



complete 34 per cent and 28 per cent of the time respectively. Hence, while 

attenuation is more likely in the short-run, complete attenuation is more 

likely in the medium-run. Using this information in conjunction with the 

means of the H coefficient (H = 0.53 quarterly and 0.5 annually) we con- 

clude that the money multiplier is of greater importance for annual periods 

than for quarterly periods. The impact of the monetary base on the growth 

rate of the money stock is less certain for shorter periods relative to long 

sweeps of time (trends) but is more reliable in the short-run relative to the 

medium-run. The standard deviation of quarterly percentage changes in the 

multiplier is 13.72 (Table 4.XIII) and 17.63 for annual percentage'changes 

(Table 4 .XII) . 
From Table 4.XV, the growth rate of the multiplier exceeds that of the 

base in 49 per cent of annual changes (H is less than 0.5) and in 35 per cent 

of quarterly changes, confirming the relative dominance of the adjusted mone- 

tary base in the short-run. Notice that the percentage of H coefficients 

lying in the range 0.4 to 0.59 is 56 per cent for quarterly and 39 per cent 

for annual changes, while 29 per cent of H coefficients take a value of less 

than 0.4 for annual changes as opposed to 19 per cent for quarterly changes. 

Finally, the standard deviation of the H coefficient for annual changes is 

0.21 and 0.18 for quarterly changes. Clearly, movements in the multiplier 

are more varied and the likelihood of complete attenuation is greater for 

yearly than for quarterly time periods. 

On the evidence so far, it seems that if monetary policy is to rely on 

manipulation of the adjusted monetary base, the impact on the money stock is 

more certain for quarterly than for yearly periods. We should stress however, 

that judging from the concentration of the H coefficients about a mean of 

0.5 and the relatively low values of the standard deviations of the distribu- 



t i o n s  (Table 4.XV), t h e  g r e a t e r  importance of t h e  base  r e l a t i v e  t o  t h a t  of 
I 

t h e  m u l t i p l i e r  i s  s l i g h t .  

Having e s t a b l i s h e d  t h a t  t h e  in f luence  of t h e  base  i s  accentuated i n  t h e  

long-run and a t t enua ted  i n  t h e  medium and short-run,  by feedback changes i n  

t h e  m u l t i p l i e r ,  we t u r n  t o  an a n a l y s i s  of t h e  r e l a t i v e  c o n t r i h t b n s  of t h e  

base  and t h e  m u l t i p l i e r  over t h e  course  of t h e  bus iness  cyc le .  

I n  Table 4.XVI we c a l c u l a t e  t h e  average percentage c o n t r i b u t i o n s  of t h e  

ad jus t ed  base  and t h e  m u l t i p l i e r  t o  percentage changes i n  t h e  money s t o c k  

over  twelve ha-lf-cycles,  from t h e  d a t a  i n  Table 4.XII. We f i n d  t h a t  t h e  

long-run accen tua t ing  inf luence  of t h e  m u l t i p l i e r  i s  reversed  o v e r ' t h e  cyc le ,  

where percentage inc reases  i n  t h e  base  a r e  accompanied by percentage decreases  

i n  t h e  m u l t i p l i e r .  The s t rong  i n v e r s e  a s s o c i a t i o n  between t h e  base  and t h e  

m u l t i p l i e r  is  apparent  from t h e  c o r r e l a t i o n  c o e f f i c i e n t  c a l c u l a t e d  f o r  q u a r t e r l y  

percentzge  chacgcs a t  an annual r a t e ,  r a  = -0.97. 
B ,m 

Over t h e  twelve ha l f -cyc les ,  t h e  money s tock  and t h e  a d j u s t e d  monetary 

base  d i s p l a y  pro-cyc l ica l  v a r i a t i o n s .  However, t h e  money m u l t i p l i e r  is  

s t r o n g l y  con t r a -cyc l i ca l  ( c o n s i s t e n t l y  so  from 1959.11), dampening, b u t  n o t  

o f f s e t t i n g  t h e  pro-cyc l ica l  i n f l u e n c e  of t h e  base on t h e  money supply. Hence, 

over  t h e  bus ines s  cyc le ,  t h e  money supply mi r ro r s  t h e  pro-cyc l ica l  i n f luence  

of t h e  base ,  a t t enua ted  by con t r a -cyc l i ca l  v a r i a t i o n s  i n  t h e  m u l t i p l i e r .  But 

t h e  base  r e t a i n s  s l i g h t  dominance over  t h e  m u l t i p l i e r  on average where t h e  

H c o e f f i c i e n t  = 0,52 (Table 4.XV). 

A more d e t a i l e d  s c r u t i n y  of Tables  4.XIV t o  4.XVI r e v e a l s  an i n t e r e s t i n g  

asymmetry i n  t h e  a t t e n u a t i n g  in f luence  of t h e  m u l t i p l i e r .  The m u l t i p l i e r  

a t t e n u a t e s  t h e  in f luence  of t h e  base  i n  92 per  cent  of a l l  ha l f -cyc les ,  w i t h  

complete a t t e n u a t i o n  occurr ing  50 per  c e n t  of t h e  t i m e  and incomplete a t tenua-  

t i o n  occurr ing  42 per  cent  of t h e  time. These s t a t i s t i c s  provide  t h e  c l u e  t o  



EXP. 54.1 -55. 

CONTR. 55.11-56. 

EXP. 56.1V-57. 

CONTR . 
EXP. 

CONTR. 

EXP. 

CONTR. 

EXP. 

CONT R . 
EXP. 

CONTR. .............................................................. 
I I 

Mean I I 

Expans i o n  
I I 
1 1  1.37 1.80 - 0.43 0.81 
I I 

c o n t r a c t i o n  i i 1.14 - 0.90 2.04 0.31 

SOURCE: South A f r i c a n  Reserve Bank Q u a r t e r l y  B u l l e t i n .  
Business c y c l e s  f o r  1954-1967 a r e  those l d e n t i f l e d  by D. J. 
Smlt and B. E. van der  l l a l t  [US] ;  c y c l e s  f o r  1968-1'571 a r e  
o b t a l n e d  from a n a l y s i s  o f  our  own data.  Basic  q u a r t e r l y  d a t a r r e  
p r o v i d e d  i n  Table 4.XI I .  

NOTES: The average annual change i n  the v a r i a b l e s  f o r  
each h a l f - c y c l e  i s  o b t a i n e d  from the formula:  

where j = any ha l f - cyc le ,  n  a the number o f  q u a r t e r s  con ta ined  
i n  j and A = the f i r s t  d i f f e r e n c e  between corresponding 
q u a r t e r s  o f  ad jacen t  years. Average annual va lues o f  the  H 
coefficient f o r  each h a l f - c y c l e a r e  ob ta lned  by I n s e r t i n g  the  
d a t a  I n  t h i s  t a b l e  i n t o  the formula:  

H - IA ec/e.( 
(A bL/bal + l ~ m  /mi 

The mean va lues  f o r  the  expanslon phase (say)  a r e  c a l c u l a t e d  by 
i n s e r t i n g  the  d a t a  I n  the  t a b l e  I n t o  the formula: 

b 
L .I (S) 

e X e 
where e  - any expansion phase, q - t h e  number o f  q u a r t e r s  
covered by s i x  expanslon phases d u r l n g  the  p e r i o d  1954- 1971 
( I n  t h i s  case, q  40 ) and A I s  d e f l n e d  as above. Similarly, 
mean va lues  f o r  t h e  c o n t r a c t i o n  phase a r e  c a l c u l a t e d  f o r  a 
32.  



t h e  asymmetry which i s  revealed c l e a r l y  i n  Table 4.XV1, where complete a t tenua-  

t i o n  is  i d e n t i f i e d  wi th  t h e  c o n t r a c t i o n  phase of t h e  cyc l e ,  and incomplete 

a t t e n u a t i o n  occurs  i n  a l l  bu t  one expansion phase. Over e leven  ou t  of twelve 

ha l f -cyc les ,  percentage i n c r e a s e s  i n  t h e  base  a r e  accompanied by percentage 

dec l ines  i n  t h e  m u l t i p l i e r  r e f l e c t i n g  t h e  a t t e n u a t i n g  r e l a t i o n s h i p .  I n  t h e  

con t r ac t ion  phase t h e  percentage change i n  t h e  m u l t i p l i e r  exceeds t h a t  of t h e  

base i n  numerical va lue  and converse ly  f o r  t h e  expansion phase. Of a l l  H 

c o e f f i c i e n t s ,  50 per  cen t  t a k e  a  va lue  g r e a t e r  than  0.5 and occur  i n  t h e  

expansion phase; wh i l e  t h e  remaining 50 pe r  c e n t  of  H c o e f f i c i e n t s  a r e  l e s s  

than 0.5, and occur  dur ing  t h e  c o n t r a c t i o n  phase  able; 4.XV and 4 . ~ ~ 1 ) .  

The means of t h e  H c o e f f i c i e n t s  i n  t h e  expansion and c o n t r a c t i o n  phase a r e  

0.8 and 0.3,  r e s p e c t i v e l y ,  i n d i c a t i n g  t h a t  t h e  a t t e n u a t i n g  in f luence  of t h e  

m u l t i p l i e r  i s  s t r o n g e r  du r ing  c o n t r a c t i o n s  than  expansions, thereby  e x e r t i n g  

a  r e l a t i v e l y  s t r o n g e r  con t r a -cyc l i ca l  i n f l u e n c e  du r ing  c o n t r a c t i o n s .  There- 

fo re ,  t h e  base  e x e r t s  a g r e a t e r  i n f l u e n c e  on t h e  growth r a t e  of t h e  money s t o c k  

dur ing  per iods  of expansion than du r ing  pe r iods  of c o n t r a c t i o n ,  r e l i n q u i s h i n g  

importance i n  favour of t h e  m u l t i p l i e r  du r ing  t h e  l a t t e r  per iods .  

Re fe r r ing  back t o  Table 4.XIV, i t  is i n t e r e s t i n g  t o  n o t i c e  how t h e  a t t enua -  

t i n g  i n f l u e i n c e  of t h e  m u l t i p l i e r  d e c l i n e s  a s  we sho r t en  t h e  time span from 

longer  c y c l i c a l  movements t o  annual  per iods .  Over twelve ha l f -cyc les ,  t h e  

m u l t i p l i e r  e x e r t s  an a t t e n u a t i n g  i n f l u e n c e  92 per  cent  of t h e  t ime, b u t  only 

75 pe r  cent  of t h e  'time f o r  annual  changes, wh i l e  q u a r t e r l y  changes a r e  no t  

much d i f f e r e n t  from t h e  cyc l e .  However, complete a t t e n u a t i o n  i s  h i g h e s t  

over t h e  cyc l e  (50 per  c e n t ) ,  second h i g h e s t  over  annual pe r iods  (35 pe r  c e n t )  

and lowest  over q u a r t e r l y  pe r iods  (28 pe r  c e n t ) .  From t h i s  d a t a ,  i t  is  c l e a r  

t h a t  a sho r t en ing  of t h e  time span lowers  t h e  l i ke l ihood  of complete a t tenua-  

t i o n  by t h e  m u l t i p l i e r .  With r e s p e c t  t o  t h e  t r end ,  t he  m u l t i p l i e r  ga ins  i n  



importance i n  s h o r t e r  pe r iods ,  b u t  ?s between s h o r t e r  pe r iods  (cyc les ,  yea r s  

o r  qua&ers)  t h e  m u l t i p l i e r  is  l e a s t  important  f o r  q u a r t e r l y  per iods .  

The evidence s o  f a r ,  provides pre l iminary  suppor t  f o r  a  c r u c i a l  hypothes is  

i n  t h i s  s tudy .  I n  Chapter 3 ,  w e  analysed t h e  t h e o r e t i c a l  e f f e c t s  of a  change 

i n  t h e  ad jus t ed  monetary base  on t h e  money supply and found t h e  in f luence  t o  

be ,  a  p r i o r i ,  p o s i t i v e ,  a t t e n u a t e d  by t h e  p o s i t i v e  i n t e r e s t  e l a s t i c i t y  of t h e  

money m u l t i p l i e r .  This  hypothes is  provides  an explana t ion  f o r  t h e  observed 

asymmetry. We p o s t u l a t e  t h a t  t h e  e l a s t i c i t y  of t h e  m u l t i p l i e r  w i t h  r e s p e c t  

t o  t h e  c r e d i t  market r a t e  i s  p o s i t i v e  and t h a t  t h e  e l a s t i c i t y  of t h e  c r e d i t  

market rate wi th  r e s p e c t  t o  t h e  ad jus t ed  monetary base  i s  nega t ive ;  Hence, 

t h e  m u l t i p l i e r  w i l l  a t t e n u a t e  t h e  i n f l u e n c e  of t h e  base  on t h e  money s tock .  

I f  t h e  base  moves p ro -cyc l i ca l ly  we expect  t h e  c r e d i t  market r a t e  and t h e  

money m u l t i p l i e r  t o  move con t r a -cyc l i ca l ly .  Furthermore, i f  t h e  c r e d i t  market 

r a t e  is  r e l a t i v e l y  s t i c k y  dur ing  t h e  expansion phase, t h e  a t t e n u a t i n g  e f f e c t  

of  t h e  m u l t i p l i e r  i s  l e s s .  Thus, t h e  i n f l u e n c e  of t h e  base  i s  r e l a t i v e l y  

s t r o n g e r  dur ing  t h e  expansion phase than  dur ing  t h e  c o n t r a c t i o n  phase. It 

remains t o  b e  demonstrated t h a t  t h e  above mentioned e l a s t i c i t i e s  are empiri-  

c a l l y  supported.  We provide such evidence i n  Sec t ion  7 below. F i r s t l y ,  

however, we adduce f u r t h e r  pre l iminary  evidence (Sec t ion  6)  bea r ing  on t h e  

i n t e r e s t  r a t e  mechanism, by examining t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h e  po r t -  

f o l i o  a l l o c a t i o n  r a t i o s  t o  percentage changes i n  t h e  money m u l t i p l i e r .  

5 .1  Summary and Conclusions. 

A c e n t r a l  hypothes is  of t h e  money supply model is t h a t  a l l  movements i n  

t h e  money supply a r e  explained by changes i n  t h e  ad jus t ed  monetary base  and 

t h e  money m u l t i p l i e r .  I n  t h i s  s e c t i o n ,  we eva lua t e  t h e  r e l a t i v e  in f luence  of 

t h e  base  and t h e  m u l t i p l i e r  on t h e  growth r a t e  of t h e  money s tock ,  and o b t a i n  

important  information about t h e  feedback e f f e c t  on t h e  m u l t i p l i e r  generated by 



changes i n  t h e  ad jus ted  monetary base.  Our conclusions here ,  bea r  c r u c i a l l y  

on t h e  r o l e  of t h e  i n t e r e s t  r a t e  mechanism and t h e  d i f f e r e n t i a l  behaviour of 

t h e  money multLplier  over t h e  long-run, t h e  short-run and phases of t h e  

bus ines s  cyc le .  

We o b t a i n  t h e  following empi r i ca l  evidence. 

1. On an average per  annum b a s i s  ove r  t h e  long-run, both t h e  ad jus t ed  

monetary base  and t h e  money m u l t i p l i e r  c o n t r i b u t e  p o s i t i v e l y  t o  t h e  growth 

r a t e  of t h e  money s tock ,  t h e  r e l a t i v e  c o n t r i b u t i o n  of t h e  base  be ing  s l i g h t l y  

s t r o n g e r  than  t h a t  of t h e  m u l t i p l i e r ,  and t h e  l a t t e r  accen tua t e s  t h e  in f luence  

of t h e  former. 

2. On average using q u a r t e r l y  d a t a ,  t h e  t r end  behaviour p a t t e r n  remains 

una l t e r ed ,  b u t  t h e  p o s i t i v e  in f luence  of t h e  base  inc reases  r e l a t i v e  t o  t h a t  

of t h e  m u l t i p l i e r  f o r  t h e  average q u a r t e r .  

3. I n  t h e  medium-run (year t o  yea r )  and t h e  short-run ( q u a r t e r  t o  

q u a r t e r )  t h e  accentua t ing  in f luence  of t h e  m u l t i p l i e r  over t h e  t r end  is 

reversed;  t h e  m u l t i p l i e r  a t t e n t u a t e s  t h e  in f luence  of t h e  base ,  more s t r o n g l y  

i n  t h e  medium-run than f o r  t h e  short-run. Overa l l  a t t e n u a t i o n  occurs  more 

f r equen t ly  i n  t h e  short-run, b u t  complete a t t e n u a t i o n  occurs  more f r equen t ly  

i n  t h e  medium-run. 

4. Over t h e  course of t h e  bus ines s  cyc l e ,  t h e  m u l t i p l i e r  e x h i b i t s  

con t r a -cyc l i ca l  movements while  t h e  ad jus t ed  monetary base and t h e  money s t o c k  

vary p ro -cyc l i ca l ly  . But r e l a t i v e  dominance of t h e  base  remains. 



5 .  We i s o l a t e  an asymmetry jn  t h e  behaviour  of t h e  m u l t i p l i e r  by 

d i s t i n g u i s h i n g  between expansionary and con t r ac t iona ry  phases of t h e  bus ines s  

cyc l e .  During t h e  expansion phase,  t h e  m u l t i p l i e r  a t t e n u a t e s  t h e  pro-cyc l ica l  

influenceof the base incompletely, w h i l e  i n  t h e  c o n t r a c t i o n  phase t h i s  a t t e n u a t i o n  

i s  complete. 

On t h e  b a s i s  of t h i s  evidence,  we deduce va r ious  imp l i ca t ions .  

1. Over long  sweeps of t ime t h e  b a s e  dominates t h e  accen tua t ing  i n f l u -  

ence of t h e  m u l t i p l i e r .  A sho r t en ing  of t h e  .period t o  J e a r l y  o r  q u a r t e r l y  

changes r a i s e s  t h e  in f luence  of t h e  m u l t i p l i e r ,  which completely a t t e n u a t e s  

percentage  changes i n  t h e  base  i n  c e r t a i n  yea r s  o r  q u a r t e r s .  However, t h e  

i nc reased  importance of t h e  m u l t i p l i e r  is r e l a t i v e l y  g r e a t e r  f o r  y e a r l y  than  

for q u a r t e r l y  changes. S ince  complete a t t e n u a t i o n  by t h e  m u l t i p l i e r  i s  more 

l i k e l y  over  y e a r l y  changes, t h e  base  has  a more r e l i a b l e  impact on t h e  money 

s t o c k  i n  t h e  shor t - run  and t h e  m u l t i p l i e r  i s  l e s s  dominant r e l a t i v e  t o  t h e  

medium-run. 

2. Over each phase of t h e  b u s i n e s s  cyc l e ,  t h e  m u l t i p l i e r  ga ins  i n  

importance r e l a t i v e  t o  t h e  t r e n d ,  a t t e n u a t i n g  t h e  in f luence  of t h e  base ,  

w i t h  complete a t t e n u a t i o n  occurr ing  i n  50 pe r  cent  of ha l f -cyc les .  However, 

over  t h e  complete pe r iod ,  t h e  base  r e t a i n s  i t s  dominance over  t h e  money s tock ,  

due t o  t h e  asymetr ic  behaviour of  t h e  m u l t i p l i e r  dur ing  expansion and cont ra -  

c t i o n  phases.  The ga in  i n  t h e  a t t e n u a t i n g  in f luence  of t h e  m u l t i p l i e r  du r ing  

t h e  c o n t r a c t i o n  phase i s  i n s u f f i c i e n t  t o  r e v e r s e  t h e  pro-cyc l ica l  e f f e c t s  of 

t h e  base  on t h e  money s t o c k ;  b u t  does provide  a dampening in f luence ,  by obvia- 

t i n g  an  abso lu t e  d e c l i n e  i n  t h e  money s t o c k  i n  favour of a p ro -cyc l i ca l  reduc- 

t i o n  i n  i t s  growth r a t e .  



From t h e  evidence, i t  fo l lows  t h a t  whether t h e  ad jus t ed  monetary base  i s  

exogenously determined by t h e  Monetary A u t h o r i t i e s  o r  by t h e  ba lance  of pay- 

ments, i t s  causa l  l i n k  wi th  t h e  money s t o c k  is  s t r o n g l y  modified by induced 

v a r i a t i o n s  i n  t h e  m u l t i p l i e r  i n  s h o r t e r  per iods .  

Over t h e  long-run, t h e  m u l t i p l i e r  accen tua t e s  t h e  in f luence  of t h e  base  

f o r  t h e  average twelve-month o r  three-month per iod .  I f  t h e  Monetary Author- 

i t i e s  wish t o  achieve some long-run growth r a t e  i n  t h e  money supply,  then  

t h e  t a r g e t  r a t e  w i l l  be  achieved by a  growth r a t e  i n  t h e  ad jus t ed  monetary 

base  of j u s t  over 50 per  c e n t  of t h e  t a r g e t  r a t e .  5  8 

I n  t h e  medium and shor t - run ,  t h e  in f luence  of t h e  m u l t i p l i e r  i s  paramount, 

dampening t h e  p o s i t i v e  impact of t h e  base  on t h e  growth r a t e  of t h e  money 

s w c k ,  over  75 per  cent  of t h e  t i m e .  Hence, a  d e s i r e d  t a r g e t  r a t e  f o r  y e a r l y  

o r  q u a r t e r l y  changes i n  t h e  money s t o c k  w i l l  be  a t t a i n e d  by a  growth r a t e  

i n  t h e  base  which exceeds t h e  t a r g e t  r a t e .  Since a t t e n u a t i o n  by t h e  m u l t i p l i e r  

i s  s t r o n g e r  over q u a r t e r l y  changes, and complete a t t e n u a t i o n  is  more l i k e l y  over 

annual changes, a  des i r ed  growth r a t e  i n  t h e  money s t o c k  is  more l i k e l y  t o  be  

achieved through t h e  base  f o r  q u a r t e r l y  r a t h e r  t han  f o r  annual  changes. 5  9  

Over t h e  bus iness  c y c l e  i n  gene ra l ,  t h e  money supply is  dominated by pro- 

c y c l i c a l  v a r i a t i o n s  i n  t h e  ad jus t ed  monetary base;  dampened by con t r a -cyc l i ca l  

v a r i a t i o n s  i n  t h e  m u l t i p l i e r .  So t h a t ,  i f  t h e  ad jus t ed  base  i s  t o  be  used a s  

an instrumc:,t  of con t r a -cyc l i ca l  monetary po l i cy ,  t h e  a t t e n u a t i n g  e f f e c t s  of 

t h e  m u l t i p l i e r  must be  taken i n t o  account.  I n  p a r t i c u l a r ,  t h e  asymmetric 

5 8 * ~ i n c e  t h e  average annual va lue  of t h e  H c o e f f i c i e n t  is  0.5 and t h e  
average annual c o n t r i b u t i o n  of t h e  base  t o  t h e  growth r a t e  i n  t h e  money s t o c k  

1 is  6 1  per  cen t ,  and s i n c e  t h e  m u l t i p l i e r  accen tua t e s  t h e  in f luence  of t h e  base  
i n  t h e  long-run on average, i t  fo l lows  t h a t  a  50 per  cen t  i n c r e a s e  i n  t h e  base  
i s  l i k e l y  t o  r e s u l t  i n  an annual  average growth r a t e  i n  t h e  money s t o c k  of j u s t  
l e s s  than 100 per  cen t .  

i 
L 

59. 
b 

.The s tandard  dev ia t ion  of percentage  changes i n  t h e  m u l t i p l i e r  on aver- 

/ age f o r  q u a r t e r l y  changes, is  13.72, and 19.63 f o r  y e a r l y  changes. 



behaviour  of t h e  m u l t i p l i e r  sugges t s  t h a t  a  1 per  cen t  i n c r e a s e  i n  t h e  ad jus t ed  

monetary base  dur ing  a  c o n t r a c t i o n  phase would have a  l a r g e r  impact on t h e  

money supply than  would a  1 pe r  cen t  d e c l i n e  i n  t h e  base  dur ing  an expansion 

phase. 
6  0  

Of course ,  t h i s  conclusion presumes t h a t  t h e  i n t e r e s t  r a t e  mechanism 

which l i n k s  v a r i a t i o n s  i n  t h e  m u l t i p l i e r  t o  v a r i a t i o n s  i n  t h e  ad jus t ed  base  

o p e r a t i e s  synnnetrically f o r  bo th  p ro -cyc l i ca l  and con t r a -cyc l i ca l  v a r i a t i o n s  

i n  t h e  base.  

Since t h e  ad jus t ed  monetary base  i n  South A f r i c a  is  exogenously determined 

by t h e  ba lance  of payments, t h e  p a t h  of i n f luence  of monetary p o l i c y  rests 
. . 

w i t h  t h e  money m u l t i p l i e r ,  t h e  de te rminants  of w h i c h . a r e  i n v e s t i g a t e d  i n  

Sec t ion  6. Our gene ra l  conclusions a t  t h i s  s t a g e  a r e  t h a t  whether o r  n o t  

t h e  Monetary A u t h o r i t i e s  choose t o  vary  t h e  ad jus t ed  monetary base  as a p o l i c y  

ins t rument ,  t h e  impact of t h e  adjustment  base  on t h e  money s t o c k  is  accentua- 

t ed  by t h e  m u l t i p l i e r  over t h e  long-run, whereas i n  t h e  short-run and medium- 

run,  and over  t h e  bus ines s  cyc l e ,  t h e  m u l t i p l i e r  e x e r t s  an a t t e n u a t i n g  

in f luence .  Both t h e  ad jus t ed  base  and t h e  m u l t i p l i e r  e x e r t  almost equal  

i n f l u e n c e  on t h e  growth r a t e  of t h e  money s tock ;  t h e  base  dominates s l i g h t l y  

i n  t h e  long-run and t h e  m u l t i p l i e r  ga ins  marginal  dominance over  bus ines s  

c y c l e s  and i n  t h e  medium-run. Nei ther  t h e  base  nor  t h e  m u l t i p l i e r  may be  

neglec ted  i n  money supply a n a l y s i s  f o r  South Af r i ca .  

The evidence i n  t h i s  s e c t i o n  sugges ts  t h a t  t h e  d i f f e r e n t i a l  p a t t e r n  of 

behaviour  of t h e  money m u l t i p l i e r  i n  t h e  long-run, t h e  short-run and over  

phases of t h e  bus ines s  cyc l e  i s  e x p l i c a b l e  i n  terms of t h e  i n t e r e s t  r a t e  mech- 

b o o s i n c e  t h e  a t t e n u a t i n g  i n f l u e n c e  of t h e  m u l t i p l i e r  is  g r e a t e r  f o r  a  d e c l i n e  
i n  t h e  base  than f o r  an inc rease ,  we conclude t h a t  con t r a -cyc l i ca l  movements i n  
t h e  base  a r e  l i k e l y  t o  have a  s t r o n g e r  i n f luence  on t h e  money supply dur ing  t h e  
c o n t r a c t i o n  phase than  dur ing  t h e  expansion phase. 



anism which underpins t h e  money supply hypothes is  of t h e  model. I f  t h e  

e l a s t i c i t i e s  of t h e  money supply and t h e  c r e d i t  market r a t e  wi th  r e s p e c t  t o  

t h e  base  a r e  p o s i t i v e  and nega t ive  r e s p e c t i v l e y ,  and i f  t h e  i n t e r e s t  e l a s t i c -  

i t y  of t h e  m u l t i p l i e r  is  p o s i t i v e ,  then  an i n c r e a s e  i n  t h e  base  induces a  

d e c l i n e  i n  t h e  c r e d i t  market r a t e  and t h e  money m u l t i p l i e r ;  t h e  m u l t i p l i e r  

a t t e n u a t e s  t h e  p o s i t i v e  in f luence  of t h e  base  on t h e  money s tock .  A r e l a t i v e l y  

s t i c k y  c r e d i t  market r a t e ,  lowers t h e  in f luence  of t h e  m u l t i p l i e r  and r a i s e s  

t h e  dominance of t h e  ad jus t ed  monetary base.  We i n v e s t i g a t e  t h e s e  e l a s t i c -  

i t ies  i n  Sec t ion  7. 
- - 

Before proceeding w i t h  t h e  d i scuss ion  of t h e  p o r t f o l i o  a l l o c a t i o n  r a t i o s  

and t h e  money m u l t i p l i e r ,  i t  i s  necessary  t o  p o i n t  our  t h a t  our  r e s u l t s  i n  

t h i s  s e c t i o n  a r e  i n  accordance, f o r  t h e  most p a r t ,  wi th  money supply s t u d i e s  

c a r r i e d  ou t  f o r  numerous c o u n t r i e s  i n  t h e  world. 61 However, our  conclus ions  

i n  one r e s p e c t  a r e  reversed.  We f i n d ,  i n  agreement wi th  t h e  s t u d i e s ,  t h a t  

over  t h e  t r e n d ,  t h e  base  dominates t h e  growth r a t e  of t h e  money supply and 

t h a t  t h e  m u l t i p l i e r  ga the r s  increased  importance over s h o r t e r  t ime hor izons  

such a s  yea r s  o r  q u a r t e r s  r e l a t i v e  t o  t h e  t r end .  Contrary t o  most of t h e s e  

s t u d i e s ,  and i n  p a r t i c u l a r  wi th  r e spec t  t o  t hose  f o r  Canada by A .  K. Kel ly  

and G. I .  Weber, and f o r  I t a l y  by M. F r a t i a n n i ,  we f i n d  t h a t  t h e  m u l t i p l i e r  

is  n o t  r e l a t i v e l y  more important  than  t h e  base  f o r  s h o r t e r  t ime pe r iods ,  com- 

6 2  
p a r i n g  yea r s  and q u a r t e r s .  Our r e s u l t s  i n d i c a t e  t h a t  t h e  m u l t i p l i e r  i s  l e s s  

61 '~oney  supply s t u d i e s  f o r  Canada have been conducted by A .  K. Kel ly 
[67] ,  and G. I. Weber [97];  f o r  Great  B r i t a i n  by Brunner-Crouch 1141 and 
f o r  I t a l y  by M. F r a t i a n n i  1391. W. Hoebler [58]  has  conducted s i m i l a r  s t u d i e s  
f o r  France, I s r a e l ,  B r a z i l ,  Germany and Ind ia .  It i s  of i n t e r e s t  t o  n o t e  t h a t  
a l l  t h e s e  s t u d i e s  embrace a t  l e a s t  t e n  yea r s  of t h e  twenty-two year  per iod  
i n v e s t i g a t e d  i n  t h i s  s tudy.  Cf. a l s o  J. Ahrensdorf and S. Kanesathasan [ I ]  p. 134. 

6 2 * ~ e l l y ,  i b i d . ,  Chap. 3, pp. 38-41; Weber, i b i d . ,  Chap. 3, pp. 43-52; 
F r a t i a n n i ,  i b i d . ,  Chap. 3, pp. 141-147, 152. 



important  f o r  q u a r t e r l y  pe r iods  than  f o r  y e a r l y  pe r iods ,  implying t h a t  a  
I 

d e s i r e d  growth r a t e  i n  t h e  money s t o c k  i s  more l i k e l y  t o  b e  achieved through 

v a r i a t i o n s  i n  t h e  base  i n  t h e  shor t - run  than  i n  t h e  medium-run. A shor ten-  

i n g  of t h e  t ime per iod  from yea r s  t o  q u a r t e r s  r a i s e s  t h e  r e l i a b i l i t y  of 

of t h e  l i n k  between t h e  base  and t h e  money s tock .  We adduce f u r t h e r  evidence 

t o  suppor t  t h i s  conclus ion  i n  Sec t ion  8 . 3 .  



6. DETERMINANTS OF THE MONEYMULTIPLIER 
I 

I n  t h e  previous  s e c t i o n ,  we demonstrate  t h a t  t h e  money m u l t i p l i e r  (m) 

i s  of v i t a l  importance i n  exp la in ing  t h e  growth r a t e  of t h e  money s tock ;  i t s  

importance being r e l a t i v e l y  l e s s  i n  t h e  short-run over  q u a r t e r l y  per iods .  

I n  t h e  long-run, m i s  r e s p o n s i b l e  f o r  a lmost  40 per  cen t  of t h e  average 

annual  growth r a t e  i n  t h e  money s tock ,  wh i l e  over  t h e  course  of t h e  bus ines s  

c y c l e  and over  annual  and q u a r t e r l y  pe r iods ,  m e x e r t s  an  a t t e n u a t i n g  i n f l u -  

ence more than  75 per  cent  of t h e  time. Complete a t t e n u a t i o n  occu r r s  50 per  

cen t ,  35 per  cen t ,  and 28 per  c e n t  of t h e  t ime r e s p e c t i v e l y ,  over  t h e  bus ines s  

cyc l e ,  and over  annual  and q u a r t e r l y  per iods .  

The money m u l t i p l i e r  i s  determined by fou r  p o r t f o l i o  a l l o c a t i o n  r a t i o s :  

t w o  of which, t h e  currency r a t i o  (PI) and t h e  t ime depos i t  r a t i o  (P2),  

r e f l e c t  t h e  p o r t f o l i o  a l l o c a t i o n  behaviour  of t h e  p r i v a t e  s e c t o r ;  and t h e  

remaining two, t h e  aggrega te  r e s e r v e  r a t i o  (bl) and t h e  Reserve Bank lending  

r a t i o  (P8), summarise t h e  a c t i o n s  of  t h e  Reserve Bank. 1n Chapter 2, we 

p rov ide  an ex tens ive  expos i t i on  on t h e  t h e o r e t i c a l  foundat ions of t h e s e  r a t i o s .  

Our empi r i ca l  a n a l y s i s  i n  t h i s  s e c t i o n ,  f u r n i s h e s  evidence on t h e  r e l a t i v e  

c o n t r i b u t i o n s  of t h e  r a t i o  parameters  t o  changes i n  t h e  money m u l t i p l i e r  and 

t h e  de te rminants  of t h e  r a t i o  parameters  themselves.  We o b t a i n  sugges t ive  

evidence,  i n  a d d i t i o n  t o  t h a t  provided i n  t h e  previous s e c t i o n ,  t h a t  t h e  i n t e r -  

e s t  r a t e  mechanism underpinning our  t h e o r e t i c a l  a n a l y s i s  of t h e  money supply 

p roces s  (Chapter 3) i s  capable  of exp la in ing  r e s i d u a l  v a r i a t i o n s  i n  t h e  money 

supply  n o t  explained by t h e  ad jus t ed  monetary base.  Following from Sect ion  

3, we extend our  i n v e s t i g a t i o n  of t h e  r o l e s  of t h e  money market,  Reserve Bank 

l end ing  and Bank Rate pol icy .  F i n a l l y ,  t h e  behaviour of i n t e r e s t  rates is  

examined and t h i s  s e c t i o n  i s  concluded w i t h  a  summary of t h e  empi r i ca l  r e s u l t s .  



6.1 The Money Multiplier Elasticites With Respect to the Ratio Parameters 
, 

and the Relative Contributions of the Ratio Parameters to Changes in 

the Multiplier. 

We commence with a discussion of the elasticities of m with respect 

to the ratio parameters P1, P2, P8, bl. In Chapter 3, the interest rate 

mechanism is summarised by the interest elasticity of the money multiplier, 

written as e(,ie, which is hypothesised as being positive (see Equation 

3-22 and discussion) depending upon the signs of the elasticities of m 

with respect to its constituent ratio parameters (see Table 3.VI). The latter 

elasticities are evaluated in Table 4.XVII (the formulae. are derived in Appendix 

A.8.1) using the mean values of annual data for the period 1950 to 1971. 

From these calculations we find that the empirical sign pattern conforms 

to that postulated in our theoretical discussion (Table 3.VI), so that the 

associated inequalities upon which the signs depend are satisfied (Appendix 

A.8.1). P1 and bl exert both negative and stronger influences on m rel- 

ative to the positive influences of P2 and P The implication is, that 
8 ' 

if the Reserve Bank wishes to offset undesired changes in the money multiplier 

(and hence the money supply) through endogenous variations in P1 and P2, 

then it shoud influence bl by varying statutory reserve requirements, rather 

than trying to influence P8 by varying Bank Rate. The response of m to 

changes in statutory reserve requirements is given in Expressions 3 and 4 of 

Table 4.XVII. A 1 .per cent increase in the statutory reserve requirement on 

demand deposits will result in a decline in m of 0.2 per cent, which would 

be sufficient to offset the positive effects on m of a 1 per cent increase 

in P2. A 1 per cent decline in P1 requires a corresponding increase in the 

statutory reserve requirement on demand deposits of over 2 per cent. These 

policy conclusions hold on average assuming that the elasticities are constant. 



TABLE 4.XVl l  

ELAST l C l T l  ES OF THE MONEY MULTIPLIER VITY RESPECT TO 
THE PORTFOLIO ALLOCATION RATIOS AND 

STATUTORY RESERVE REQU I REIIENTS 
P ~ ~ l l l = P P n = P P I = u = m = ~ ~ r P = I a = I = = I t t P = = = = a t = = = ~ = = = = = n = = = = = = = = = =  

I 
E l a s t i c 1  t i e s  1 Formu l a e  

I 
I t4ean V a l u e  ............................................................ 

I I 

I 
1 where A2 = P + b (1 + p2) - p8 

i 
I --------------------------1---1------------------------------ 

NOTES: The e l a s t l c l t i e s  a r e  e v a l u a t e d  a t  t h e  
mean p o i n t s  o f  annua l  d a t a  f o r  t h e  p e r i o d  1950- 
1 9 7 1  (see  T a b l e  A . l q . lV  f o r  d a t a  s e r f e s  o n  t h e  
r a t 1 0  p a r a m e t e r s ) .  The ca1,cu la ted v a r i a b l e  r*' i s  
l i s t e d  i n  T a b l e  A.15.IV and rdl i s  as  p e r  T a b l e  
A.1S.I. The mean v a l u e s  o f  t h e  v a r i a b l e s  I n  t h e  
t a b l e  a r e  as f o l l o w s :  PI = 0.30, Pz = 0.67, P,, = 
0.062, b, = 0.123, D = 926.59, T  = 695.44, rd' = 
0.094, r+' = 0.040. The f o r m u l a e  a r e  d e r i v e d  i n  
Append1 x A. 8.1. 



I n  f a c t ,  t h e  e l a s t i c i t i e s  vary  from per iod  t o  per iod ,  In  order  t o  a s s e s s  t h e  

i n f l u e n c e  of t h e  r a t i o  parameters  over  s h o r t e r  per iods  we c a l c u l a t e  t h e  c o n t r i -  

b u t i o n  of t h e  r a t i o  parameters  t o  percentage  changes i n  t h e  m u l t i p l i e r  over 

t h e  course  of  t h e  bus ines s  cyc l e .  This  enables  us  t o  draw conclusions 

r e l e v a n t  f o r  con t r a -cyc l i ca l  monetary po l i cy ,  a s  w e l l  a s  h igh l igh t ing  t h e  

causes  of asymmetrical con t r a -cyc l i ca l  v a r i a t i o n s  i n  t h e  m u l t i p l i e r  i n  terms 

of  t h e  r a t i o  parameters.  The func t ion  t o  be  evaluated is obtained a s  fol lows.  

Wri t ing  t h e  reduced form f o r  t h e  money s tock:  

where : 

l e t  o = 1 + P1 + P f3 = Pl + b l ( l  + P2) 2' 
- P8 and y = a vec to r  conta in ing  

t h e  r a t i o  parameters  PI, P2, Pa, bl. The logar i thmic  form of t h e  reduced- 

form equat ion  i s  now w r i t t e n  a s :  

l o g  M~ = l o g  a - l o g  @ + l o g  B~ (4-14) 

D i f f e r e n t i a t i n g  t o t a l l y  w i t h  r e s p e c t  t o  t ime,  we ob ta in  an expression f o r  t h e  

percentage  change i n  M2 i n  terms of percentage changes i n  rn and Ba . 



Regrouping terms i n  Equation 4-16, it becomes c l e a r  t h a t  t h e  square  b racke t  
I 

t e r m  con ta ins  t h e  ins tan taneous  r a t e  of change i n  t h e  money m u l t i p l i e r  due 

t o  very  sma l l  changes i n  each of t h e  r a t i o  parameters ,  thus:  

d l o g  M2 

d t  (4-17) 

Summing over  a l l  r a t i o  parameters  of cou r se  

i n  t h e  m u l t i p l i e r ,  which, when added t o  t h e  

g ives  t h e  t o t a l  percentage change 

percentage change i n  t h e  ad jus ted  

monetary base ,  g ives  t h e  t o t a l  percentage  change i n  t h e  money supply. Notice 

t h a t  t h e  squa re  b racke t  term i s  i d e n t i c a l  t o  t h e  con t r ibu t ion  of t h e  r a t i o  

parameters  t o  percentage  changes i n  t h e  money s tock .  To o b t a i n  an empi r i ca l  

express ion ,  Equation 4-18 i s  approximated by an express ion  w r i t t e n  i n  d i s -  

c r e t e  form. 
63 

Expression 4-19 i s  eva lua ted  us ing  q u a r t e r l y  d a t a  w i t h  changes a t  an annual 

r a t e ,  and then  c a l c u l a t i n g  t h e  mean va lue  f o r  each term, over t h e  phases of 

t h e  bus ines s  cyc l e .  
64 

6 3 * ~ q u a t i o n  4-19 i s  a s t anda rd  a n a l y t i c a l  express ion  used i n  money supply 
a n a l y s i s ;  s e e  Appendix A.18, n. 1. 

64* 1 n  Appendix A.18, we provide  t h e  f u l l y  expanded ve r s ion  of Equation 4-19, 
t oge the r  w i th  t h e  e x p l i c i t  express ions  f o r  t h e  p a r t i a l  d e r i v a t i v e s .  Table 
A.18.1, i n  Appendix A.18, provides  t h e  q u a r t e r l y  d a t a  from which t h e  t a b l e s  i n  
t h e  t e x t  a r e  c a l c u l a t e d .  



I n  Table 4.XVII1, d a t a  on a l l  t h e  terms i n  t h e  express ion  a r e  given f o r  
I 

completeness.  The sum of t h e  c o n t r i b u t i o n s  of t h e  r a t i o  parameters  t o  changes 

i n  t h e  m u l t i p l i e r  p lus  t h e  a d j u s t e d  monetary base  i s  equal  t o  t h e  es t imated  
I 

percentage  change i n  t h e  money s t o c k  (h2) . I n  Column M2, we g ive  t h e  

I a c t u a l  percentage c h a n g e ' i n  t h e  money s t o c k  and n o t i c e  t h a t  t h e  d i f f e r e n c e  

I between a c t u a l  and p red ic t ed  va lues  a r e  mostly smal l ,  and due t o  measurement 

t 

i e r r o r .  Since we a r e  i n t e r e s t e d  i n  t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h e  r a t i o  
f 
I 
i 

parameters  t o  changes i n  m y  w e  s e p a r a t e  t h i s  d a t a  from Table 4.XVIII f o r  

t 

[ 
convenience, and list them i n  Table 4 .XIX.  65 

In  what fol lows,  t h e  r eade r  should bea r  i n  mind t h a t  P and - b l  e x e r t  
I 1 
I 

I a nega t ive  in f luence  on t h e  m u l t i p l i e r ,  and P and P8 e x e r t  a  p o s i t i v e  
I 2 

in f luence .  From Table 4.XIX t h e  average pe r  annum i n c r e a s e  i n  t h e  m u l t i p l i e r  

I is 2.95 pe r  cen t .  The in f luence  of P 
I 2' '8 and bl cause t h e  m u l t i p l i e r  t o  

i n c r e a s e  by 3.78 pe r  cen t  and 
P1 

induces a  d e c l i n e  i n  t h e  m u l t i p l i e r  of 0 .8 

pe r  cen t .  The s t r o n g e s t  p o s i t i v e  in f luence  on t h e  m u l t i p l i e r  i s  exe r t ed  by 

bl followed by P2 and then  P8 on an average per  annum b a s i s  over  t h e  t r end .  

Over t h e  phases of t h e  bus ines s  cyc l e ,  P2, P8 and bl e x e r t  broad cont ra -  

c y c l i c a l  i n f luences  on t h e  m u l t i p l i e r  whi le  t h e  in f luence  of 
P1 

is  broadly  

pro-cyc l ica l .  

I n  every con t r ac t ion  phase, i n c r e a s e s  i n  
P1 induce a  percentage d e c l i n e  

i n  t h e  m u l t i p l i e r  and i n  f o u r  out  of s i x  expansion phases t h e  oppos i t e  i s  

t r u e .  Cont ra-cyc l ica l  v a r i a t i o n s  i n  t h e  currency r a t i o  induce p ro -cyc l i ca l  

6 5 * ~ o t i c e  t h a t  t h e  percentage  changes i n  t h e  m u l t i p l i e r  i n  Tables  4.XVIII 
and 4.XIX a r e  not  i d e n t i c a l  t o  t h e  d a t a  i n  Table 4.XVI due t o  an approximation 
e r r o r .  I n  t h e  f i r s t  two t a b l e s ,  t h e  percentage change i n  m i s  obta ined  by 
summing over  t h e  percentage c o n t r i b u t i o n s  of t h e  r a t i o  parameters  ( s ee  t a b l e  
n o t e s ) ,  whereas i n  Table 4.XVI t h e  percentage change i n  m i s  c a l c u l a t e d  a s  
t h e  d i f f e r e n c e  between t h e  percentage  changes i n  M2 and B~ ( s ee  no te s  t o  
Table 4.XII and Sec. 5 ,  n .  57).  



TADLE 4.XVIII 

Bus I ness 
Cycles ..................... 
EXP. 54.1 -55.1 

CONTR. 55.11-56.111 

EXP. 56. IV-57. I V  

CONTR. 58.1 -59.1 

EXP. 59.11-60.1 

CONTR. 60. 11-61.11 1 

EXP. 61. IV-65.1 

CONTR. 65.11-65.1V 

EXP. 66.  I -67.1 

CONTR. 67.11-67.1V 

EXP. 68.1 -69.111 

CONTR. 69. IV-71. I V  

I I I 
I I I ~ o n t r l b u t l o n s  of  Ra t l o  Parameters t o  
I I I Changes In nl 
I A 1 1  ----------------------------------- 
I $, FI m 11 
I I I p\ 5 PI bl 

SOURCE: See Table 4.XVI f o r  notes t o  c y c l e  sources and c a l c u l a t l o n  o f  average c y c l i c a l  data.  
NOTES: Bas lc  q u a t e r l y  data  and the r e l e v e n t  equat ions used t o  d e r l v e  t h i s  t a b l e  may be found 

I n  Appendlx A.18.  Note t h a t  the  average c y c l i c a l  percentage chanze In m i s  equal  t o  t he  sun o f  t h  
percentaee c o n t r i b u t i o n s  o f  the r a t i o  parameters; and the averane c y c l i c a l  percentage change i n  fit 

i s  equal  t o  the sum o f  the perccntaee c h a n ~ e s  i n  m and 8 Q .  



TABLE 4.XIX 

Dus 1 ness 
C y c l e s  

EXP. 54.1 -55.1 

CONTR, 55.11-56.111 

EXP. 56.IV-57.IV 

CONTR. 58.1 -59.1 

EXP. 59.11-60.1 

CONTR. 60.11-61.111 

EXP. 61. IV-65.1 

CONTR. 65.11-65.1V 

EXP. 66 .1  -67.1 

CONTR. 67.11-67. I V  

EXP. 68.1 -69.111 

CONTR. 69. IV-71. I V  

I  I  I  I  
Mean 54.1 -71. IV  1 1  2.96 1 1  -0.82 1.24 0.91 1.63 

NOTES: See n o t e s  t o  Table 4.XV111. The mean f o r  t h e  p e r l o d  1954-1971 I s  
o b t a l n e d  f r o m  q u a r t e r l y  d a t a  w i t h  c h ~ n g e s  a t  an  annua l  r a t e ( T a b l e  A.18.1.) 

values f o r  t h e  expans ion  and c o n t r a c t i o n  phase a r e  c a l c u l a t e d  u s i n g  t h e  
f o r m u l a  i n  t h e  n o t e s  t o  Tab le  4.XVI. 



changes i n  t h e  money m u l t i p l i e r .  F e  inf luence  of P is  contra-cycl ica l ;  1 2 
! 

i n  f i v e  out  of s i x  cont rac t ions ,  inc reases  i n  
P2 r a i s e  t h e  growth r a t e  of the  

i 

t 
k m u l t i p l i e r  above t h a t  of t h e  previous expansion phase. Contra-cyclical move- 

\ ments i n  t h e  time deposi t  r a t i o  induce cont ra-cycl ica l  movements i n  the  multi- 

t p l i e r .  The r a t i o  parameter P8 e x e r t s  a s t rong  and cons i s t en t  contra-cyclical  

in f luence  on t h e  m u l t i p l i e r ,  both wi th  r e spec t  t o  s ign  and magnitude. Increases 

i n  P8 during t h e  expansion phase cause t h e  m u l t i p l i e r  t o  decl ine ,  and de- 

c reases  i n  P during the  con t rac t ion  phase cause t h e  m u l t i p l i e r  t o  increase .  
8 

I n  f i v e  out  of s i x  con t rac t ions ,  t h e  percentage dec l ine  i n  t h e  m u l t i p l i e r  i s  

g r e a t e r  than t h e  percentage increase ,  i n  t h e  previous expansion phase. Clearly,  

t h e  Reserve Bank's lending r a t i o  i s  s t rong ly  cont ra-cycl ica l  causing contra- 

c y c l i c a l  v a r i a t i o n s  i n  the  m u l t i p l i e r .  

Since w e  have a l ready explained t h e  determinants of 
bl 

(Section 3.4),  

our a n a l y s i s  of the  aggregate r e se rve  r a t i o  i s  a l i t t l e  more d e t a i l e d .  The 

bl r a t i o  moves pro-cycl ica l ly  f o r  t h e  most p a r t ,  causing an inc rease  i n  t h e  

growth r a t e  of the  m u l t i p l i e r  i n  four  out  of s i x  cont rac t ion  phases, r e l a t i v e  

t o  t h e  previous expansion phase. Hence, t h e  aggregate reserve  r a t i o  is  pro- 

c y c l i c a l ,  causing contra-cycl ica l  v a r i a t i o n s  i n  t h e  growth r a t e  of the  mult i-  

p l i e r .  I n  two con t rac t ion  phases, t h e  growth r a t e  of bl a c t u a l l y  increases  

inducing a pro-cycl ica l  dec l ine  i n  t h e  growth r a t e  of t h e  m u l t i p l i e r .  The 

causes of these  two exceptions a r e  t o  be  found i n  the  behaviour of the  time 

depos i t  r a t i o ,  i n  t h e  monetary events  of t h e  period and t h e  course of monetary 

pol icy .  
66 

6 6 ' ~ n  Sec. 3.4, we show t h a t  bl responds negat ive ly  t o  an increase  i n  
the  time deposi t  r a t i o  and p o s i t i v e l y  t o  changes i n  s t a t u t o r y  rese rve  require-  
ments, where t h e  time deposi t  r a t i o  i s  equal  t o  1 - (DLIDT) (see t h e  regressian 
equations f o r  b i n  Table 4.VIII) .  I 



The f i r s t  c o n t r a c t i o n  phase i s , f r o m  1958.1 t o  1959.1 and t h e  only  one 

in which bl i n c r e a s e s ,  growing a t  an  average r a t e  of 0.4 pe r  cen t  (having 

dec l ined  by 50.7 pe r  c e n t  i n  t h e  previous  expansion phase ( see  Table 4.X.). 

This  i n c r e a s e  i n  bl induced a d e c l i n e  i n  m of 0.01 per  cen t  (Table 4.XIX). 

The i n c r e a s e  i n  bl i s  due, f i r s t l y ;  t o  an  11 per  c e n t  f a l l  i n  t h e  r a t e  of 

growth of P2, having dec l ined  from an average annual  growth r a t e  of 19  per  

c e n t  i n  t h e  previous  expansion phase, to .  8 p e r  cen t  i n  t h e  c o n t r a c t i o n  phase 

in ques t ion  (Table 4.XX), and secondly;  t o  c o n t r o l s  imposed by t h e  Monetary 

A u t h o r i t i e s  t o  dampen i n f l a t i o n a r y  p r e s s u r e s  and t o  p r o t e c t  t h e  ba lance  of 

payments. These measured forced  t h e  banking s e c t o r  t o  accumulate r e s e r v e s  

i n  excess  of t h e i r  h i s t o r i c a l l y  low optimum l e v e l ,  t h e  increased  supply of 

r e s e r v e s  a r i s i n g  from a ba l ance  of payments s u r p l u s  i n  t h e  t h i r d  q u a r t e r  of 

1958. An i n c r e a s e  i n  Reserve Bank l end ing  t o  t h e  banking s e c t o r  i n  t h e  f i r s t  

q u a r t e r  of  1959, con t r ibu ted  t o  t h e  b u i l d  up of r e se rves ,  i n d i c a t i n g ,  t h a t  

t h e  banking s e c t o r  may have r a i s e d  i t s  d e s i r e d  aggrega te  r e s e r v e  r a t i o  a s  

a defence a g a i n s t  t h e  i n t e n t i o n  of t h e  Treasury t o  f i nance  i t s  d e f i c i t  by 

increased  borrowing from t h e  p r i v a t e  s e c t o r .  67 

The second c o n t r a c t i o n  phase i n  ques t ion ,  i s  f o r  t h e  per iod  1967.11 t o  

1967.18, i n  which, t h e  r a t e  of d e c l i n e  i n  
bl 

f e l l  by 1 pe r  c e n t  from t h e  

previous  expansion phase, caus ing  a p ro -cyc l i ca l  i n c r e a s e  i n  t h e  m u l t i p l i e r  

of 1 .6  pe r  c e n t  compared t o  a 2 pe r  c e n t  i n c r e a s e  i n  t h e  previous  expansion 

phase. I n  t h i s  i n s t ance ,  t h e  h ighe r  r a t e  of accumulation of r e se rves  i n  t h e  

6 7 * ~ h a t  t h e  banking s e c t o r  increased  i t s  indebtedness  t o  t h e  Reserve Bank 
a t  t h i s  p o i n t  i n  t ime i s  a s s o c i a t e d  w i t h  t h e  d e c l i n e  i n  Bank Rate from 4.5 
pe r  c e n t  t o  4 per  cent  i n  t h e  f i r s t  q u a r t e r  of 1959. Bank Rate moves cont ra -  
c y c l i c a l l y  h i s t o r i c a l l y ,  and t h e  c o n t r a c t i o n  i n  ques t ion  is  t h e  only  one i n  
which Bank Rate was a c t u a l l y  reduced. The i n t e n t i o n s  of  t h e  Treasury were 
announced i n  J u l y  1958. See Sec. 3.2.1 f o r  a  d i scuss ion  of monetary po l i cy  
i n  t h e  per iod  1958-1971, 



TABLE 5.XX 

AVERAGE CYCLl CAL CHANGES I N  THE RATIO PARAIIETERS: 
1954-1971 ( Z )  

m111111111111111*111I1I1~II1It~IIIIII.I.=.1===~==*=======..==.. 

I I 
Bus I ness 
Cycles 

I 
EXP. 55.1 -55.1 1 

I 
I 

CONTR. 55.11-56.111 1 
I 
I 

EXP. 56. IV-57.  I V  I 
I 
I 

CONTR. 58.1 -59 .1  1 
I 
I 

EXP. 59.1 1-60.1 1 
I 
I 

CONTR. 60.11-61.111 1 
I 
I 

EXP. 6 1 .  IV-65.1 1 
I 
I 

CONTR. 65.11-65.1V 1 
I 
i 

EXP. 6 6 . 1 - 6 7 . 1  1 
I 
I 

CONTR. 67.11-67.1V 1 
I 
I 

EXP. 68.1 -69 .111  1 
I 
I 

CONTR. 69 .  IV-71.  I V  1 

NOTES: Qu a r t e r l y  da ta  on the r a t l o  parametersare glven I n  
Tab le  A . 1 9 . V l l l .  The average annual change I n  the  var iab les  for  
each h a l f - c y c l e  I s  obtained from the formula I n  Table 4 .XVI .  



banking s e c t o r  i s  due s o l e l y  t o  monetary po l i cy  c o n t r o l s  which prevented t h e  
I 

banking s e c t o r  from ad jus t ing  i t s  aggregate  r e s e r v e  r a t i o  i n  t h e  f a c e  of an 

i n c r e a s e  i n  i n t e r n a t i o n a l  r e se rves  experienced i n  t h e  previous upswing (see  

Sec t ion  3.2.1). These c o n t r o l s  tended t o  o f f s e t  t h e  negat ive  in f luence  on 

bl of an  i n c r e a s e  i n  P2 

Over t h e  genera l  course of t h e  bus ines s  cyc le ,  then, i t  appears  t h a t  t h e  

c o n t r i b u t i o n  of P dominates con t r a -cyc l i ca l  movements i n  t h e  m u l t i p l i e r ,  
8  

followed by t h e  con t r ibu t ions  of bl and P2. The con t r ibu t ion  of t h e  

currency r a t i o  i s  r e l a t i v e l y  unimportant. These conclusions a r e  confirmed 

by t h e  c o r r e l a t i o n  c o e f f i c i e n t s  (Table 4.XXI) between t h e  r e l a t i v e  con t r ibu t ions  

of t h e  r a t i o  parameters,  providing some idea  of t h e  r e l a t i v e  s t r e n g t h s  of 

a s s o c i a t i o n  between v a r i a t i o n s  i n  t h e  r a t i o  parameters and the  m u l t i p l i e r .  

While r = 0.96, t h e  second most dominant r a t i o  is  bl, where r = 0.30, 
m,P8 m,bl 

followed by P2 and P1 wi th  c o r r e l a t i o n  c o e f f i c i e n t s  of 0.22 and -0.16 

r e s p e c t i v e l y .  Of t h e  t h r e e  cont ra -cyc l ica l  r a t i o  parameters,  only P8 induces 

an  a c t u a l  dec l ine  i n  t h e  m u l t i p l i e r  dur ing  t h e  expansion phase and a l l  t h r e e  

e x e r t  a p o s i t i v e  in f luence  i n  t he  c o n t r a c t i o n  phase (Table 4.XIX). 

I n  o r d e r  t o  h i g h l i g h t  t h e  immediate causes of t h e  asymmetric behaviour 

of t h e  m u l t i p l i e r ,  we c a l c u l a t e  t h e  average q u a r t e r l y  con t r ibu t ions  of each 

r a t i o  parameter during t h e  expansion and t h e  con t r ac t ion  phases,  s e p a r a t e l y  

(Table 4.XIX). I n  t h e  expansion phase, t h e  m u l t i p l i e r  dec l ines  by 0.45 per  

c e n t  on average per  qua r t e r ,  caused by t h e  negat ive  con t r ibu t ion  of P8 of 

0.8 p e r  cen t ,  which is p a r t i a l l y  o f f s e t  by small p o s i t i v e  con t r ibu t ions  of 

t h e  remaining r a t i o  parameters.  During an average qua r t e r ly  con t r ac t ion ,  P2 

and bl r e i n f o r c e  t h e  p o s i t i v e  in f luence  of P8, and t h e  m u l t i p l i e r  i nc reases  

by almost 2  per  c e n t ,  0.5 per  cent  of which, i s  due t o  i nc reases  i n  Pa, which, 

on i ts own, o f f s e t s  t h e  negat ive  impact of P1 (PI induces an average 



T A B L E  4 . X X I  

CORRELAT l ON MATR I X B E T H E E N  CONTR I B U T  I OtlS OF T H E  
R A T  1 0  PARA:.lETERS AND PERCENTAGE CHANGES 

I N  T H E  14OIIEY I . 1 U L T I P L I E R :  1954-1971 
~ P P P P P P P O P I I P = ~ P P P = ~ ~ ~ P P = = = - ~ = ~ P = = ~ = P = = ~ : = = = = P = = = ~ = = = = = = ~  

I 
I m 'i S ps bl ....................................................... 
I 

h I 0 . .  -0.16 0.22 0.96 0.30 
1 

5 I ... ... -0.68 -0.21 -0.48 
I 

SOURCE:  Basic data  i s  provided i n  Table A . 1 8 . 1 .  
NOTES:  The simple c o r r e l a t i o n  c o e f f i c i e n t s  a r e  

c a l c u l a t e d  from q u a r t e r l y  data  w i t h  changes a t  an 
annual r a t e  f o r  the per iod  1954-1971. 



d e c l i n e  i n  t h e  m u l t i p l i e r  of 0.7 per  c e n t ) .  On average, t he re fo re ,  i n  t h e  
I 

expansion phase, P8 dominates v a r i a t i o n s  i n  t h e  m u l t i p l i e r  followed by 
P1' 

bl and P2; wh i l e  i n  t h e  con t r ac t ion  phase, bl i s  second i n  s i g n i f i c a n c e ,  

followed by P1 and P2. Thus, t h e  in f luence  of P is  s t ronge r  i n  t h e  
1 

expansion phase r e l a t i v e  t o  t h e  con t r ac t ion  phase and conversely f o r  
bl ' 

The e x i s t e n c e  of t h e  con t r a -cyc l i ca l  asymmetry i n  t h e  money m u l t i p l i e r  is  due 

t o  t h e  c o n t r i b u t i o n s  of P2, P8 and bl be ing  s t ronge r  i n  t h e  con t r ac t ion  

phase r e l a t i v e  t o  t h e  expansion phase, dampened by t h e  pro-cyc l ica l  i n f luence  

of P1. The c l u e  t o  t h e  cause of  t h e  asymmetry r e s t s  wi th  t h e  p o s i t i v e  c o n t r i -  

b u t i o n  of P and b i n  t h e  expansion phase. That they  induce an i n c r e a s e  
2 1 

i n  t h e  m u l t i p l i e r  i n  t h e  expansion phase, be  i t  a t  a  lower r a t e ,  dampens t h e  

n e g a t i v e  c o n t r i b u t i o n  of P8, thereby,  lowering t h e  abso lu t e  percentage 

change i n  t h e  m u l t i p l i e r ;  whereas,  i n  t h e  con t r ac t ion  phase, P2 and bl 

augment t h e  p o s i t i v e  c o n t r i b u t i o n  of P8 and r a i s e  t h e  abso lu t e  percentage 

change i n  t h e  m u l t i p l i e r .  However, even i f  t h e  s i g n s  on <he P2 and bl 

parameters  were nega t ive ,  t h e  change i n  t h e  m u l t i p l i e r  i n  t h e  con t r ac t ion  

phase would s t i l l  exceed t h a t  of t h e  expansion phase f o r  t h e  average q u a r t e r ,  

by over  1 per  cen t  i n  a b s o l u t e  terms. E s s e n t i a l l y ,  t h e  u l t ima te  cause of  t h e  

asymmetry r e s t s  w i t h  those  f a c t o r s  t h a t  determine t h e  d i f f e r e n t i a l  behaviour 

of P2, P8 and bl i n  expansions and con t r ac t ions ;  a  mat te r  t o  which we 

t u r n  i n  Sec t ions  6.2.1 t o  6.2.4. 

Our conclus ions  s o  f a r  a r e ,  t h a t  over  t h e  course of t h e  bus iness  cyc l e  

i n  gene ra l ,  
'8' bl 

and P a r e  r e spons ib l e  f o r  t h e  cont ra -cyc l ica l  move- 
2 

ment i n  t h e  money m u l t i p l i e r ,  w i th  
P8 

providing the  dominant in f luence .  

I n  bo th  expansion and c o n t r a c t i o n  phases,  P8 r e t a i n s  i t s  dominance, and 

PI appears  t o  b e  more important  f o r  t h e  average qua r t e r  over t h e  t rend  than  

over  t h e  bus ines s  c y c l e  a s  a  whole, b u t  is no t  s i g n i f i c a n t  i n  ge6era l ,  r e l a t i v e  



to the other ratio parameters.68 The asymmetric characteristic of the multi- 

*lierls contra-cyclical movement is due to differential patterns of behaviour 

of P2, P8 and bl as between phases of the cycle. P8 is of particular 

importance since it dominates P2 and bl over the average quarter as well 

as over the cycle in general. 

6.2 Determinants of the Ratio and Non Ratio Demand Functions 

In Chapter 2, we discuss the theoretical foundations of the four ratio 

parameter demand functions and attach sign patterns to the partial derivitives 

of these functions, based on the existing theoretical and empirical-work on 

the demand for money.69 The comparative static results in Chapter 3, are 

derived on the basis of our theoretical specification of these structural 

equations. Accordingly, a complete test of our money supply hypothesis requ- 

ires empirical support for both the underlying theoretical structure, as well 

as the comparative static implications. At the outset, it5s necessary to 

point out that, whereas, the empirical results for the aggregate reserve ratio 

(Section 3.4) and the Reserve Bank lending ratio (to be discussed below in 

Section 6.2.3) appear satisfactory, the regression equations that we have 

tested for the currency ratio and time deposit ratio demand functions are 

completely unsatisfactory, providing insufficient grounds for rejecting our 

6 8 * ~ n  money supply studies for Canada and Great Britain, the currency ratio 
is a crucial determinant of the money supply, contrary to our findings for South 
Africa: cf. Kelly [67], p. 53; Brunner-Crouch [14], Passim; Crouch 1271, 
pp. 149-152; Weber [97]. 

6 9 * ~ e  use as a basis, the work of Brunner and Metzer for America (see 
bibliography); Brunner and Crouch, ibid., for Great Britain; Kelly, ibid., 
and Weber, ibid., for Canada; Fratianni [38] for Italy; and Maxwell [74] and 
Heller [51] for South Africa. 



t h e o r e t i c a l  s p e c i f i c a t i o n .  70 Threp f a c t o r s  m i t i g a t e  i n  favour of maintaining 

t h e  s t r u c t u r e  of t h e  model: f i r s t l y ,  t h e  currency and t ime depos i t  r a t i o s  

are t h e  two l e a s t  important  de te rminants  of t h e  money m u l t i p l i e r ;  secondly, 

t h e  r e s u l t s  f o r  t h e  non r a t i o  demand func t ions ,  upon which t h e  r a t i o  demand 

func t ions  depend, appear  reasonable ;  and t h i r d l y ,  t h e  i n t e r e s t  e l a s t i c i t y  of 

t h e  money m u l t i p l i e r  does n o t  depend on t h e  currency ra t io .71  I n  t h e  s e c t i o n s  

t h a t  fo l low,  we provide  empi r i ca l  evidence on t h e  p r i v a t e  s e c t o r ' s  non r a t i o  

demand func t ions  f o r  currency,  demand d e p o s i t s ,  and t ime depos i t s ,  and on t h e  

Reserve Bank's l end ing  r a t i o .  

6.2.1 The P r i v a t e  S e c t o r ' s  Demand f o r  Currency, Demand Deposits and 

Time Depos i t s .  Before p re sen t ing  t h e  empi r i ca l  evidency on t h e  demand func- 

t i o n s  f o r  currency,  demand d e p o s i t s  and t ime d e p o s i t s ,  we should bear  i n  

mind a  few p o i n t s  about t h e  currency and t ime depos i t  r a t i o .  

I n  t h e  per iod  1950 t o  1971, t h r  cur rency  r a t i o  increased  i n  value from 

0.21 t o  0.34 a t  an  average annual  r a t e  of 2.8 pe r  c e n t ,  and t h e  t i m e  depos i t  

r a t i o  elrperienced a  s p e c t a c u l a r  i n c r e a s e  from 0.12 i n  1950 t o  0.98 i n  1971, 

a t  a n  average  annual  r a t e  of 32.6 p e r  cen t  ( s ee  Table A.19.IV, Appendix A.19). 

On a g e n e r a l  b a s i s ,  v a r i a t i o n s  i n  t h e  currency r a t i o  appear t o  be  nega t ive ly  

a s s o c i a t e d  wi th  nominal income judging from i ts  cont ra-cyc l inca l  p a t t e r n  of 

7 0 * ~ h e  r e g r e s s i o n  equat ions  f o r  t h e  currency and t ime depos i t  r a t i o s  
con ta in  s e v e r e  a u t o c o r r e l a t i o n ,  extremely low ad jus t ed  R~ c o e f f i c i e n t s  and 
non s i g n i f i c a n t  c o e f f i c i e n t s  f o r  a l l  t h e  explana tory  va r i ab l e s .  An Hildreth-  
Lu [57]  procedure d i d  not  improve t h e  r e s u l t s  m a t e r i a l l y .  It  is l i k e l y  t h a t  
t h e  i n t e r e s t  r a t e  used may n o t  be  a  good measure of t h e  oppor tuni ty  c o s t s  of 
ho ld ing  currency.  Omitted v a r i a b l e s  such a s  t h e  t r a n s a c t i o n s  cos t  a t tached  t o  
t h e  encashment of sav ings  d e p o s i t s  and t h e  s u b s t a n t i a l  growth of near  money 
(provided by t h e  near  banks) i n  t h e  pe r iod ,  may account f o r  t h e  low Durbin- 
Watson s t a t i s t i c s .  Since a u t o c o r r e l a t i o n  is  p re sen t  t o  a  l e s s e r  ex t en t  i n  t he  
non r a t i o  demand func t ions ,  i t  is  l i k e l y  t o  be compounded i n  t h e  r a t i o  demand 
func t ion  r e g r e s s i o n  equat ions  ( s e e  Sec. 6.2.1 and n. 74, below). 

71. I n  conformity wi th  o t h e r  money supply  s t u d i e s ,  we assume t h a t  t h e  cur- 
rency r a t i o  (PI) is  n o t  respons ive  t o  t h e  c r e d i t  market r a t e .  See Equations 
3-13 and 3-22, and Chap. 3,  n. 12.  



movement. We proceed how t o  a s s e s s  t h e  de te rminants  of t h e  demand f o r  cur- 

rency,  demand d e p o s i t s  and time depos i t s .  

The r e g r e s s i o n  equat ions  a r e  s p e c i f i e d  a s  fo l lows  (Equations 2-22 t o  2-24 

are t h e  t h e o r e t i c a l  coun te rpa r t s  t o  t h e s e  equat ions) :  7  2  

= c (i Cp p 12CBy WN, YDIS) 

= ( i 1 2 ~ ~ ,  WN. YDIS) (4-19) 

(i12CB) WN, m u )  (4-22) 

where : 

C = currency (notes  and co in)  h e l d  by t h e  p r i v a t e  s e c t o r  
P  

D = demand d e p o s i t s  

T = t ime d e p o s i t s  

' 1 2 ~ ~  = t h e  i n t e r e s t  r a t e  on 12-month f i x e d  d e p o s i t s  i n  t h e  
banking s e c t o r  

YDIS = an  income d i s t r i b u t i o n  proxy def ined  as t h e  r a t i o  of wage 
income t o  nominal n e t  n a t i o n a l  income 

WN = a  nominal wea l th  proxy v a r i a b l e .  7  3 

The r e g r e s s i o n  r e s u l t s  a r e  given i n  Table 4.XXI1, Equations 1 t o  3 .  A l l  

t h e  s i g n s  a r e  a s  pos tu l a t ed ,  t h e  equat ions  exp la in  over 90 per  c e n t  of t h e  

7 2 * ~ e  use  t h e  12-month f i x e d  d e p o s i t  r a t e  a t  commercial banks (ilZCB) a s  
a  measure of t h e  oppor tun i ty  c o s t  of ho ld ing  currency and demand d e p o s i t s .  It 

is  a  c o n s i s t a n t  t ime s e r i e s  f o r  our  per iod  of s tudy  and was used by Maxwell and 
H e l l e r  i n  t h e i r  s t u d i e s  of t h e  demand f o r  money i n  South A f r i c a  (Maxwell, i b i d . ,  
and H e l l e r ,  i b i d .  ) . 

7 3 * ~ o m i n a l  weal th  is  used t o  minimise t h e  l e v e l  of m u l t i c o l l i n e a r i t y  i n  
t h e  equat ions  due t o  t h e . i n t e r c o r r e l a t i o n  between r e a l  weal th  and t h e  p r i c e  l e v e l .  



TABLE 4.XXII 

REGRESSION ESTIMATES OF THE DEt'tAfID FOR CURRENCY,DEt.IAND DEPOSITS, 
TIME DEPOSITS AND THE RESERVE CAUR'S LENDING RATIO 

****a**a11*Iaaa111aIm=IIaIIa-Ia~IaaaII-Iaaaaaaaaa.=a-aa-=.aa.~=.aa*aaa=~=aIa=a==aa~=aaaaa====aa=~= 

I 
Dependent l C 
V a r l a b l e r l  

.................................................................................................. 
10 f s l g n l f i c a n c e  l e v e l  ( two t a i l )  

SOURCE: Bas i c  data  f o r  t he  dependent and Independent v a r i a b l e s  a re  l i s t e d  I n  Appendix A.19. 
NOTES: C - constant  term, the  depos i t  r a t e  on comercial  bank twelve-month f i x e d  

deposi ts,  los  = t he  mlnlmum r a t e  o n  commercial bank ove rd ra f t s ,  ib, = Reserve Bank d i scoun t  
rate,lR = I n t e r -  n a t i o n a l  reserves w i t h  the  Reserve Lank, YDlS income d i s t r i b u t i o n ,  \IN 
nominal w e a l t h  p r o x y ,  Ra = ad jus ted  c o e f f i c i e n t  o f  determinat ion,  DII  = Durbin-Katson 
s t a t l s t l c , p  the c o e f f i c i e n t  o f  o f  a u t o c o r r e l a t i o n  which minimlses the s tandard  e r r o r  o f  the  
equa t i on  u s i n g  an t t i l d r e t h - L u  procedure. The equat ions  are  e s t i q a t e d  i n  logarithmic form w i t h  
annual da ta  f o r  the p e r i o d  1950-1971. Data p o i n t s  f o r  the years 1965,1966 a re  o m i t t e d  due t o  
m l s s i n g  da ta  I n  the i ,zqar iable.  DII i s  s l e n i f l c a n t  a t  the S f  l e v e l  i n  equat ions 1 and 4  and l i e s  
i n  the  Indeterminate  range I n  equat ions  2 and 3 .  



v a r i a t i o n  i n  t h e  dependent v a r i a b l e s  and t h e r e  i s  no i n d i c a t i o n  of auto- 
I 

c o r r e l a t i o n .  I n  Equations 1 and 2, an  Hildreth-Lu procedure has  been used 

t o  c a l c u l a t e  t h e  c o e f f i c i e n t  of a u t o c o r r e l a t i o n  t h a t  minimises t h e  s tandard  

e r r o r  of t h e  equat ion.  7  4 

I n  t h e  currency equat ion  (Equation 1 )  t h e  income d i s t r i b u t i o n  v a r i a b l e  

is n o t  s e r i o u s l y  i n s i g n i f i c a n t  and t h e  i n t e r e s t  r a t e  i s  n o t  s i g n i f i c a n t ,  due 

perhaps t o  t h e  12-month t i m e  d e p o s i t  r a t e  be ing  an  u n s a t i s f a c t o r y  measure 

of t h e  oppor tun i ty  c o s t  of ho ld ing  currency.  A s i m i l a r  argument a p p l i e s  t o  

t h e  demand d e p o s i t  equat ion  (Equation 2 ) ,  and t h e  t ime d e p o s i t  r a t e  is  (not 

s u r p r i s i n g l y )  s i g n i f i c a n t  i n  t h e  t i m e  d e p o s i t  equat ion  (Equation 3 ) .  An 

i n c r e a s e  i n  nominal weal th  r a i s e s  t h e  demand f o r  a l l  t h r e e  components of 

money ba l ances .  S ince  a l l  t h e  s i g n s  i n  t h e  equations are correct, we f e e l  j u s t -  

i f i e d  i n  n o t  r e j e c t i n g  our  a  p r i o r i  s p e c i f i c a t i o n  of t h e s e  func t ions .  75 

On t h e  b a s i s  of t h e  above e m p i r i c a l  evidence,  t h e r e  appears  t o  b e  no 

s t r o n g  cause f o r  r e j e c t i n g  our  s p e c i f i c a t i o n  of  t h e  p r i v a t e  s e c t o r ' s  currency 

and t ime d e p o s i t  r a t i o  demand func t ions(P  and P 2 )  That t h e  income d i s t r i -  
1 

b u t i o n  v a r i a b l e  is  almost s i g n i f i c a n t  i n  t h e  currency equat ion  i s  p a r t -  

i c u l a r l y  informat ive .  W e  d i s c u s s  t h e  income d i s t r i b u t i o n  hypothes is  i n  

Sec t ion  11. 

6.2.2 The Aggregate Reserve Ra t io  Again. The behaviour of t h e  banking 

s e c t o r  i s  summarised by t h e  aggrega te  r e s e r v e  r a t i o  (b ), which has  been f u l l y  1 

7 4 * S u b s t a n t i a l  a u t o c o r r e l a t i o n  e x i s t e d  i n  t h e  o r i g i n a l  equat ions  es t imated ,  
due probably t o  t h e  o m i s s i o n  of important  v a r i a b l e s  measuring t h e  c o s t s  of 
and y i e l d s  from t h e  va r ious  components of money balances;  f o r  i n s t a n c e ,  t h e  
p r i c e  of commodities h a b i t u a l l y  purchased w i t h  currency r e l a t i v e  t o  t hos  purch- 
ased  by cheque t r a n s f e r s ,  s e r v i c e  charges and i n c i d e n t i a l  b e n e f i t s  accru ing  t o  
demand depos i t  ho lde r s ,  and f l e x i b i l i t y  i n  t h e  implimentation of t h e  r equ i r ed  
n o t i c e  of withdrawal on t ime depos i t s .  It i s  p o s s i b l e  t h a t  t h e  problem of auto- 
c o r r e l a t i o n  i s  compounded when e s t i m a t i n g  t h e  r a t i 6  demand func t ions .  

7 5 a ~ o n n a c o t t  and Wonnacott sugges t  t h a t  i n s i g n i f i c a n t  c o e f f i c i e n t s  do no t  
c o n s t i t u t e  grounds f o r  r e j e c t i n g  a  s t r o n g l y  he ld  t h e o r e t i c a l  view ([981, pp. 



i nves t iga ted  i n  Section 3.  of t h i s  chapter .  We provide a  b r i e f  summary of 

t h e  main conclusions. 

Empirically, aggregate reserves  a r e  divided i n t o  t h r e e  components, s t a t u -  

, tory reserves ,  v a u l t  cash,and excess reserves  held a s  depos i t s  wi th  t h e  Reserve 

Bank. The empir ica l  evidence i n d i c a t e s  t h a t  t h e  v a u l t  cash r a t i o  is  not  de ter -  

mined by the  va r i ab les  of t h e  model and i s  unimportant i n  explaining t h e  

aggregate r e se rve  r a t i o .  This  permits us t o  t r e a t  i t  as a  constant  f o r  t h e  

purpose of a n a l y t i c a l  s impl i f i ca t ion .  

S imi la r ly ,  t h e  excess reserve  r a t i o  ( i d e n t i f i e d  a s  excess reserves  with 

t h e  Reserve Bank) is  found t o  be  unimportant i n  expla in ing t h e  aggregate 

r e se rve  r a t i o ,  s ince  those va r i ab les  t h a t  a r e  s i g n i f i c a n t  i n  expla in ing t h e  

excess r e se rve  r a t i o  a r e  not  s i g n i f i c a n t  i n  explaining the  aggregate reserve  

r a t i o  and v i c e  versa ,  I n  consequence, the  excess r e se rve  r a t i o  i s  a l s o  

t r e a t e d  a s  a  constant  f o r  a n a l y t i c a l  s impl i f i ca t ion .  The r o l e  of  t h e  money 

market: i s  c r u c i a l  t o  t h i s  r e s u l t  by enabling t h e  banking s e c t o r  t o  economise 

on excess reserves  by holding money market l i q u i d  a s s e t s  and maintaining a  low 

and s t a b l e  optimum excess reserve  r a t i o .  

The s t a t u t o r y  reserve  r a t i o  dominates changes i n  t h e  aggregate r e se rve  

r a t i o .  Changes i n  t h e  p r i v a t e  s e c t o r ' s  t i m e  deposi t  r a t i o  and v a r i a t i o n s  i n  

s t a t u t o r y  rese rve  requirements expla in  99 per  cent  of t h e  v a r i a t i o n s  i n  t h e  

s t a t u t o r y  reserve  r a t i o .  The time deposi t  r a t i o  is ,  i n  tu rn ,  determined by 

i n t e r e s t  ra tes ,weal th ,  the  p r i c e  l e v e l  and income d i s t r i b u t i o n .  Our regres-  

s i o n  equation f o r  the  aggregate r e se rve  r a t i o  i n d i c a t e s  t h a t  97 per  cent  of 

t h e  v a r i a t i o n  i n  the  aggregate r e se rve  r a t i o  is  explained by changes i n  t h e  

time deposi t  r a t i o  and s t a t u t o r y  reserve  requirements. I n  the  case  of South 

Afr ica ,  the  i n t e r e s t  r a t e  mechanism a f f e c t s  b v i a  t h e  s t a t u t o r y  rese rve  r a t i o  1 

and not  the  excess reserve  r a t i o .  Contra-cyclical v a r i a t i o n s i n  t h e  money 

m u l t i p l i e r  may the re fo re  be enhanced by pro-cyclical  changes i n  s t a t u t o r y  
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r e s e r v e  r e s e r v e  requirements  by t h e  Reserve Bank. 76 
I 

6.2.3 The Reserve ~ a n k ' s  Lending Rat io ,  Bank Rate Po l i cy ,  and t h e  

Money Market. The remaining r a t i o  parameter t o  b e  examined is  t h e  Reserve 

~ a n k ' s  l end ing  r a t i o  (P8). I n  Sec t ion  5 of Chapter 2, we formulate  t h e  

t h e o r e t i c a l  s t r u c t u r e  under ly ing  t h e  behaviour  of . This  s t r u c t u r e  incor -  
8  

p o r a t e s  t h e  i n s t i t u t i o n a l  l i n k a g e  between t h e  Reserve Bank, t h e  banking s e c t o r ,  

t h e  money market and o t h e r  p r i v a t e  s e c t o r  f i n a n c i a l  i n s t i t u t i o n s ;  and t h e  

p r o f i t  maximising behaviour  of f i n a n c i a l  i n s t i t u t i o n s .  I n  support  of t h i s  

framework, we show i n  Sec t ion  3.2, t h a t  t h e  money market i n  South A f r i c a  

performs i t s  func t ion  of mob i l i s ing  o therwise  i d l e  short- term funds,  of dea l -  

i n g  i n  shor t - te rm f i n a n c i a l  a s s e t s  and of i n t e rmed ia t ing  between t h e  banking 

s e c t o r  and t h e  Reserve Bank a s  t h e  banking s e c t o r ' s  f i r s t  l i n e  of defence.  

The evidence brought  t o  bea r ,  shows, t h a t  t h e  banking s e c t o r  e f f e c t i v e l y  

reduced i t s  optimum excess  r e s e r v e  r a t i o  and maintained i t  a t  an h i s t o r i c a l l y  

low l e v e l .  I n  t h i s  s e c t i o n ,  we p re sen t  evidence t o  suppor t  our  view of t h e  

importance of Reserve Bank l end ing  i n  t h e  money supply process;  a  func t ion  

of t h e  c e n t r a l  bank upon which t h e  l i f e  of t h e  money market depends. 

The numerator of t h e  P r a t i o  i s  t h e  endogenous v a r i a b l e  AFI, def ined  
8 

as t h e  supply  of banking and p r i v a t e  s e c t o r  ea rn ing  a s s e t s  t o  t h e  Reserve 

Bank (Chapter 2 ,  Sec t ion  5) and r e f e r r e d  t o  f o r  s h o r t  a s  Reserve Bank lending .  

S ince  AFI is  endogenous, (and be ing  a  sou rce  component of t h e  monetary 

base)  we deduct  i t ' f r o m  t h e  monetary base  t o  o b t a i n  t h e  ad jus t ed  monetary 

base.  AFI e n t e r s  t h e  money supply  process  a s  a  component of  t h e  P8 r a t i o  

and hence of t h e  money m u l t i p l i e r .  Now we know s o  f a r ,  t h a t  AFI v a r i e s  

c o n t r a - c y c l i c a l l y  (Sec t ion  4 ) ,  and n o t  s u r p r i s i n g l y ,  P8 v a r i e s  cont ra -  

7 6 * ~ n  Sec. 6.1, we noted t h a t  a  1 per  cent  i nc rease  i n  t h e  s t a t u t o r y  
r e s e r v e  requirement on demand d e p o s i t s  causes  a  decrease  i n  t h e  money mul- 
t i p l i e r  of 0.2 pe r  cen t .  



c y c l i c a l l y ,  dominating con t r a -cyc l i ca l  v a r i a t i o n s  i n  t h e  money m u l t i p l i e r  

and e x e r t i n g  a  con t r a -cyc l i ca l  i n f l u e n c e  on t h e  money supply.  One more 

p i e c e  of evidence about i n t e r e s t  r a t e s  enables  u s  t o  formula te  an  empi r i ca l  

hypo thes i s  t o  test t h e  r o l e  and importance of t h e  Reserve Bank's l end ing  

r a t i o  i n  t h e  money supply process .  We provide  t h i s  evidence i n  Sec t ion  6.2.4 

below, y&. t h a t  Bank Rate and t h e  c r e d i t  market r a t e  vary  con t r a -cyc l i ca l ly ,  

r i s i n g  i n  t h e  c o n t r a c t i o n  phase and d e c l i n i n g  (or r i s i n g  l e s s )  i n  t h e  expan- 

s i o n  phase. 

The hypothes is  i s  formulated a s  fol lows.  S ince  bus ines s  c y c l e s  i n  South 

A f r i c a  a r e  c l o s e l y  l i n k e d  t o  t h e  ba lance  of payments, t h e  c o n t r a c t i o n  phase 

is c h a r a c t e r i s e d  by an out f low of i n t e r n a t i o n a l  r e s e r v e s ,  which, r e f l e c t s  a  

t i g h t e n i n g  of l i q u i d i t y  cond i t i ons  i n  f i n a n c i a l  markets,mdan i n c r e a s e  i n  t h e  

c r e d i t  market rate and Bank Rate.  The banking s e c t o r  withdraws c a l l  d e p o s i t s  

from t h e  money market, f o r c i n g  t h e  d i scoun t  houses t o  i n c u r  l o s s e s  by seeking  

accomodation from t h e  Bank a t  pena l  r a t e s .  The Land Bank and o t h e r  f i n a n c i a l  

i n s t i t u t i o n s ,  who r e c e i v e  r e g u l a r  a i d  from t h e  Reserve Bank, may t u r n  t o  t h e  

Bank f o r  a d d i t i o n a l  funds. Thus, t h e  Reserve Bank provides  l e n d e r  of l a s t  

r e s o r t  f a c i l i t i e s  t o  t h e  f i n a n c i a l  system and P8 rises. Conversely, 
'8 

f a l l s  du r ing  t h e  expansion phase a s  i n t e r n a t i o n a l  r e se rves  a r e  rep len ished ,  

i n t e r e s t  r a t e s  d e c l i n e  (or r i s e  more s lowly)  and t h e  d iscount  houses expunge 

t h e i r  indebtedness  t o  t h e  Reserve Bank a s  prof  i t s  inc rease .  77 We conclude 

t h a t  t h e  con t r a -cyc l i ca l  i n t e r e s t  r a t e  mechanism is  r e spons ib l e  f o r  cont ra -  

c y c l i c a l  v a r i a t i o n s i n  t h e  m u l t i p l i e r ,  t r ansmi t t ed  mainly through t h e  r a t i o  

7 7 * ~ .  B. Dickman p o i n t s  ou t  t h a t  d i scoun t  houses make p r o f i t s  dur ing  
p e r i o d s  of d e c l i n i n g  i n t e r e s t  r a t e s  and l o s s e s  when r a t e s  a r e  r i s i n g ,  due 
t o  t h e  t ime l a g  between adjustments  i n  y i e l d s  on ea.rning a s s e t s  and r a t e s  
on c a l l  d e p o s i t s  ( [ 3 4 ] ,  p. 237 and n. 57).  



parameter P8. The Reserve Bankls,lending ratio is indeed an important 

element in the money supply process. 

We test this hypothesis with regression Equation 4-23 (its theoretical 

counterpart is Equation 2-44). 

P8 = P (I 8 OD' ibr' IR) 

where : 

i~~ 
= commercial banks' overdraft rate 

i,,= Bank Rate 

IR = international reserves held by the Reserve Bank. 

The overdraft rate is a proxy for the credit market rate, and measures the 

cost of sourcesof finance alternative to Reserve Bank credit; and IR is a 

proxy for the state of liquidity in financial markets. 78 

The regression results in Table 4,XXII (Equation 4), indicate that all 

the coefficients are highly significant with the exception of IR (which 

is short of being significant by 0.1). The signs are as expected and the 

equation is free of autocorrelation. We conclude that pro-cyclical variations 

in the balance of payments and contra-cyclical movements in interest rates 

explain the observed contra-cyclical path of 
P8 and the money multiplier. 

However, the equation only explains 54 per cent of the variation in . '8 

78*~he use of international reserves instead of demand deposits, total 
deposits or the adjusted monetary base, as a measure of liquidity, minimises 
intercorrelation with the dependant variable and lowers the level of multi- 
collinearity in the equation. IR proves to be the most significant of these 
alternative liquidity measures and gives the highest adjusted R ~ .  



We sugges t  t h a t  Bank Rate is  no t  a tmeasure  of t h e  t r u e  c o s t  of Reserve Bank 

c r e d i t .  During t h e  per iod ,  t h e  c o s t  of Reserve Bank c r e d i t  v a r i e d  e r r a t i c a l l y  

from no pena l ty  a t  a l l  t o  p r e f e r e n t i a l  pena l ty  r a t e s  w e l l  below Bank Rate.  

Open back door ope ra t ions ,  s p e c i a l  r ed i scoun t ing  p r i v i l e g e s  and t h e  p e r i o d i c  

t r a n s f e r  of Treasury funds from t h e  Reserve Bank t o  t h e  banking s e c t o r  and 

t h e  money market served t o  induce v a r i a t i o n s  i n  
P8 

not  accounted f o r  by 

Bank   ate.^' That Bank Rate i s  s i g n i f i c a n t ,  however, is  due t o  t h e  f a c t  

t h a t  t h e  r ed i scoun t ing  of e l i g i b l e  paper  (o the r  t han  Treasury b i l l s )  i s  sub- 

j e c t  t o  t h e  Bank Rate pena l ty .  Only Treasury b i l l s  a r e  discounted a t  pre- 

f e r e n t i a l  r a t e s  and s u b j e c t  t o  s p e c i a l  p r i v i l e g e s .  Another reason  f o r  t h e  

low ad jus t ed  R~ may r e s t  w i t h  t h e  f a c t  t h a t  we have no measure f o r  t h e  c o s t  

of .Reserve Bank c r e d i t  extended t o  non money market f i n a n c i a l  i n s t i t u t i o n s  

i n  t h e  p r i v a t e  s e c t o r .  

I n  summary, t h e  empi r i ca l  evidence i n d i c a t e s  t h a t  P8 is  endogenously 

determined by t h e  c r e d i t  market r a t e  and exogenously determined by t h e  ba lance  

of payments and by Bank Rate.  Pro-cyc l ica l  movements i n  i n t e r n a t i o n a l  r e s e r v e s  

and con t r a -cyc l i ca l  movements i n  i n t e r e s t  r a t e s  induce con t r a -cyc l i ca l  move- 

ments i n  P  The t r a d i t i o n a l  func t ion  of t h e  Reserve Bank a s  t h e  l e n d e r  
8  ' 

of l a s t  r e s o r t ,  t oge the r  w i th  t h e  p r o f i t  maximising behaviour of f i n a n c i a l  

i n s t i t u t i o n s  (and t h e  d i scoun t  houses i n  p a r t i c u l a r ) ,  t r ansmi t  changes i n  

interest r a t e  and t h e  ba lance  of payments, t o  
P8, 

by s e t t i n g  i n  motion t h e  

c l a s s i c  mechanism which f o r c e s  t h e  d i scoun t  houses (and t h e  banking s e c t o r )  t o  

a d j u s t  P8, s i n c e  permanent r e l i a n c e  on Reserve Bank accommodation i s  impos- 

80 
s i b l e .  Since Bank Rate v a r i e s  con t r a -cyc l i ca l ly ,  i t  a t t e n u a t e s  t h e  coni ra -  

c y c l i c a l  i n f luence  of 
P8 

on t h e  money m u l t i p l i e r  i n  t h e  c o n t r a c t i o n  phase,  

79. See Sec. 2  f o r  a  d e s c r i p t i o n  of Reserve Bank d iscount ing  po l i cy .  

80*~. B. Dickman [34] ,  p. 234. 



w h i l e  d i scoun t ing  p r i v i l e g e s  and p r e f e r e n t i a l  d i scount  r a t e s  on Treasury b i l l s  
a 

t end  t o  r a i s e  Pa i n  t h e  c o n t r a c t i o n  phase. The i n t e r e s t  rate mechanism 

t o g e t h e r  w i t h  Reserve Bank l end ing  p o l i c y  forms a c r u c i a l  p a r t  o f  t h e  money 

supply  process  i n  South Af r i ca .  We e l a b o r a t e  f u r t h e r  on t h i s  s u b j e c t  i n  

Sec t ion  8.2. 

6.2.4 C y c l i c a l  Behaviour of Cred i t  Market Rates  and Bank Rate.  W e  i n t roduce  

evidence i n  t h i s  s e c t i o n ,  t h a t  i n t e r e s t  r a t e s  vary  con t r a -cyc l i ca l ly  and d i s -  

p l a y  asymmetric behaviour  between t h e  expansion and c o n t r a c t i o n  phase;  and i n  

S e c t i o n  8, t h i s  in format ion  is  used t o  show t h a t  t h e  i n t e r e s t  r a t e  mechanism 

is r e s p o n s i b l e  f o r  t h e  observed d i f f e r e n t i a l  behaviour  of t h e  money mul t i -  

p l i e r  over  d i f f e r e n t  per iods  of t ime. An explana t ion  of t h e  con t r a -cyc l i ca l  

behaviour  of i n t e r e s t  r a t e s ,  observed h e r e ,  i s  provided i n  Sec t ion  7.1 and 

Sec t ion  8. 

W e  choose as our  sample of c r e d i t  market r a t e s ,  two long-term i n t e r e s t  

r a t e s  ( t h e  r a t e  on long-term government s e c u r i t i e s  and t h e  minimum o v e r d r a f t  

r a t e  a t  commercial banks) and one short- term r a t e  ( the  c a l l  d e p o s i t  r a t e  a t  

the Nat iona l  F i n a n c i a l  Corpora t ion) .  The long-term r a t e  on government 

s e c u r i t i e s  i s  p a r t  of t h e  p a t t e r n  of  i n t e r e s t  r a t e s  quoted by t h e  Reserve 

Bank (see  Sec t ion  2 ) ;  t h e  minimum o v e r d r a f t  r a t e  i s  t h e  r a t e  pa id  by commercial 

bank c l i e n t s  t ende r ing  government and o t h e r  s t o c k  a s  s e c u r i t y  o r  pledging 

f i x e d  and n o t i c e  deposi ts ;81 and t h e  Na t iona l  F inanc ia l  Corpora t ion ' s  c a l l  

d e p o s i t  r a t e  s e t s  t h e  f l o o r  l e v e l  t o  t h e  c a l l  r a t e  o f f e red  by t h e  p r i v a t e  

d i scoun t  houses,  t h e  l a t t e r  r a t e  be ing  convent iona l ly  s e t  a t  0.125 pe r  cen t  

 he minimum o v e r d r a f t  r a t e  i s  de f ined  i n  [88] ,  Dec. 1972, p. S-29, 
n .  2. Commercial banks a c t  a s  a  c a r t e l  by quot ing  a  uniform r a t e  on over- 
d r a f t s  ( [88 ] ,  March 1965, P.  x i i ;  Goedhuys [44] ,  p, 216 and Kantor [64 ] ,  
p. 316).  



1 below t h e  weekly tender  r a t e  on 91-day Treasury b i l l s .  
t 
t I 

! I n  Table 4.XXII1, average q u a r t e r l y  i n t e r e s t  r a t e s  over  each phase of 

t h e  bus ines s  cyc l e  a r e  ca l cu la t ed  from q u a r t e r l y  i n t e r e s t  r a t e  d a t a  (Table 

A.19.VI, Appendix A.19), and Figure  4.11 p r e s e n t s  t h i s  q u a r t e r l y  d a t a  i n  

d iagramat ic  form. Pe rusa l  of t h e  t a b l e  r e v e a l s  a  c l e a r  con t r a -cyc l i ca l  

p a t t e r n  f o r  long-term and short- term c r e d i t  market r a t e s  and f o r  Bank Rate.  

I n  each expansion phase t h e  average q u a r t e r l y  r a t e  is lower than  i n  t h e  suc- 

ceeding con t r ac t ion  phase. 

Notice i n  t h e  diagram t h a t  a l l  i n t e r e s t  r a t e s  have a  s e c u l a r l y  r i s i n g  

t rend .  Over t h e  course  of t h e  bus ines s  cyc l e ,  t h e s e  r a t e s  tend t o  be  r e l a t i v e l y  

s t a b l e  dur ing  t h e  expansion phase and t o  r i s e  dur ing  t h e  c o n t r a c t i o n  phase. 

Thus, t h e  pro-cyc l ica l  movements observed i n  Table 4.XXII1, a r e  due, n o t  t o  a  

d e c l i n e  i n  t h e  r a t e  of i n t e r e s t  i n  t h e  expansion phase, b u t  r a t h e r  t o  an 

inc rease  i n  t h e  con t r ac t ion  phase followed by r e l a t i v e  s t a b i l i t y  i n  t h e  

expansion phase. On average, i n t e r e s t  r a t e s  a r e  h igher  i n  t h e  con t r ac t ion  

than i n  t h e  expansion phase due t o  g r e a t e r  v a r i a t i o n s  i n  t h e  former r e l a t i v e  

t o  t h e  l a t t e r .  

This  phenomenon i s  ev ident  i n  Table 4.XXIV where t h e  average annual 

percentage change i n  i n t e r e s t  r a t e s  over  each phase of t h e  c y c l e  is  c a l c u l a t e d  

from q u a r t e r l y  percentage changes a t  an annual r a t e .  

On average,  over t h e  e n t i r e  pe r iod ,  a l l  r a t e s  i nc rease ;  Bank Rate,  t h e  

long-term r a t e  on government s e c u r i t i e s ,  t h e  ove rd ra f t  r a t e  and t h e  c a l l  

r a t e ,  r i s i n g  a t  an average annual r a t e  of 3.27 per  cen t ,  3.86 per  c e n t ,  2.64 

per  cent  and 10.2 per  cen t ,  r e s p e c t i v e l y .  Over t h e  cyc le ,  however, t h e  aver-  

age annual  percentage change dur ing  each con t r ac t ion  phase exceeds t h a t  of 

the previous expansion phase. 



TABLE 4.XXI I I 

AVERAGE CYCLICAL VARIATIONS IH INTEREST RATES:1054-1971 
. 1 1 1 1 1 1 1 - ~ 1 1 1 1 1 1 1 1 1 I I = I I I I = I m 1 I = I I I I I I I I = = ~ = = = = . = = . ~ = = = = ~ = * = = = = = = = = = = = = = ~ = = = s = = = = m = ~ ~ .  

Busfness 
Cycles 

I I 
EXP. 54.1 -55.1 1 1  

CONTR. 55.11-56.1 

EXP. 56. IV-57.1 

CONTR. 51.1 -59.1 

EXP. 59.11-60.1 

CONTR. 60.11-61.111 

EXP. 61.1V-65.1 

CONTR. 65.11-65.IV 

EXP. 66.1 -67.1 

CONTR. 67.11-67.1V 

EXP. 68.1 -69.111 

CONTR. 69.IV-71.lV 

I  I  I  I  
Standard D e v l a t l o n  I  I  I  I  

5 S . l - 7 l . l V  1 1  0.83 1.05 0.89 1.03 1 1  ... . . . . . . *.. .................................................................................... 
SOURCE: South A f r i c a n  Reserve Bank Q u a r t e r l y  B u l l e t l n .  Q u a r t e r l y  I n t e r e s t  r a t e  

dataare p r o v i d e d  i n  Table A.19.VI. The buslness cyc les  f o r  1954-1967 a r e  those 
l d e n t l f l e s  by D. J. Smit and R .  E. van der  l l a l t  [9rJ, and c y c l e s  f o r  1968-1971 a r e  
o b t a l n e d  from a n a l y s i s  o f  ou r  own data. 

NOTES: Averace c y c l l c a l  I n t e r e s t  r a t e s  a r e  ob ta lned  by  sunmlnp over  r e s p e c t i v e  
q u a r t e r s  I n  each h a l f  c y c l e  and d l v l d l n g  through by the number o f  quar te rs .  l bc  = 
Reserve Bank d iscoun t  ra te.  iLT = the long-term r a t e  on government debt, l oD 
mlnlmum r a t e  on commercial bank overd ra f t s ,  id= c a l l  d e p o s i t  r a t e  a t  the N a t i o n a l  
Finance Corporaton. 



I 

TABLE 4.XXIV 

EXP. 54.1 -55.1 

CONTR. 5 S . l l - 5 G . l l l  

EXP. 56. 1V-57. I V  

CONTR. 58.1 -59.1 

EXP. 59.11-60. 1 

CONTR. 60.11-61.111 

EXP. 61. IV-65.1 

CONTR. 65.11-G5.IV 

EXP. 66.1 -67.1 

CONTR. 67.11-67.1V 

EXP. 68.1 -69.11 1 

CONTR. 69. lV-7 l . lV 

I I 
Standard D e v i a t i o n  1 1  12.90 9.06 8.73 26.71 

Mean 
I I  
I  I  

Erpans I on  1 1  0.07 0.24 0.079 0.25 
I I 

SOURCE: See source n o t e s t o  Table 4.fll l I. 
HOTES: Average c y c l  i c a l  p e r c e n t a ~ e  c h a n ~ e s  I n  I n t e r e s t  

r a t e s  a r e  c a l c u l a t c d  by s u m l n ~  over  q u a r t e r l y  percentage 
chanccs a t  an-annual  r a t e  f o r  each h a l f - c y c l e  and d i v l d l n ~  
through by the  nunher o f  q u a r t e r s .  The means and standard 
d e v i a t i o n s  f o r  the  p e r i o d  1954.1-1971.IV a r e  c a l u l a t e d  f rom 
q u a r t e r 1  y percentage c h a n ~ c s  a t  an annual ra te.  
Separate q u a r t e r 1  y neans f o r  the expanslon and c o n t r a c t  I o n  
phase a r c  o b t a l n c d  by l n s e r t l n f i  the  data i n  t h i s  t a h l e  I n t o  
t h e  f o r n u l a  h l v e n  I n  t h e  no tes  t o  t a b l e  4.XV1. Ibf = Reserve 
Bank d i s c o u n t  rate, lLr = long-  t e r n  r a t e  on government 
debt, lor, = m in inun  r a t e  on c o r m e r c l a l  bank o v e r d r a f t s  and lea\ 
= c a l l  r a t e  a t  t h o  t t a t l o n a l  Finance Corporat ion.  



I n  t h e  l a s t  two rows of Table ,4.XXIVwe c a l c u l a t e  t h e  average q u a r t e r l y  

percentage change i n  i n t e r e s t  r a t e s  i n  t h e  expansion and c o n t r a c t i o n  phases,  

s epa ra t e ly .  These s t a t i s t i c s  summarise t h e  e x t e n t  t o  which i n t e r e s t  r a t e s  

vary  a s  between c o n t r a c t i o n s  and expansions. It is  immediately obvious t h a t  

a l l  r a t e s  r i s e  by a g r e a t e r  percentage i n  t h e  c o n t r a c t i o n  phase r e l a t i v e  t o  

t h e  expansion phase; t h e  i n c r e a s e  i n  t h e  expansion phase be ing  l e s s  t han  0.25 

per  c e n t ,  compared t o  an i n c r e a s e  of a lmost  2 per  cent  i n  t h e  c o n t r a c t i o n  

phase. Curiously enough, both Bank Rate  and t h e  long-term r a t e  on govern- 

ment debt  i n c r e a s e  by 1.79 per  cen t  i n  t h e  c o n t r a c t i o n  phase. This  i s  more 

than coincidence,  s i n c e  both r a t e s  a r e  s e t  by t h e  Monetary A u t h o r i t i e s ,  and, 

as w e  s h a l l  s e e  i n  Sec t ion  8.2,  t h e  same economic r a t i o n a l  induces changes 

i n  bo th  t h e s e  r a t e s .  

Thus, t h e  evidence i n d i c a t e s  t h a t  i n t e r e s t  r a t e s  va ry  con t r a -cyc l i ca l ly  

wi th  v a r i a t i o n s  be ing  g r e a t e r  i n  t h e  c o n t r a c t i o n  phase than  t h e  expansion 

phase. Now t h e  money supply hypothes is  imp l i e s  t h a t  t h e  e l a s t i c i t y  of  t h e  

c r e d i t  market r a t e  w i th  r e s p e c t  t o  t h e  ad jus t ed  monetary base i s  negat ive .  

Since t h e  base  v a r i e s  p ro -cyc l i ca l ly  and i n t e r e s t  r a t e s  va ry  con t r a -cyc l i ca l ly ,  

t h e  evidence p o i n t s  t o  a nega t ive  a s s o c i a t i o n  ( t h e  e l a s t i c i t y  i s  es t imated  i n  

Sec t ion  7.1) .  Furthermore, t h e  evidence sugges t  t h a t  tlie e l a s t i c i t y  o f - t h e  
I 

money m u l t i p l i e r  w i th  r e s p e c t  t o  t h e  c r e d i t  market r a t e  is p o s i t i v e  ( t h i s  

e l a s t i c i t y  i s  es t imated  i n  Sec t ion  7.2) .  And f i n a l l y ,  t h e  asymmetric behav- 

i o u r  of bo th  t h e  money m u l t i p l i e r  and i n t e r e s t  r a t e s  i s  explained i n  Sec t ion  8. 

6 . 3  Summary and Conclusions 

This  s e c t i o n  has  been devoted t o  a d i s c u s s i o n  of t h e  de te rminants  of t h e  

money m u l t i p l i e r ,  by examining t h e  behaviour  of t h e  r a t i o  parameters  and t h e  

f o r c e s  t h a t  determine them. We emphasise p a r t i c u l a r l y  t h e  r o l e  of i n t e r e s t  



rates, which respond t o  changes i n  t h e  ad jus t ed  monetary base  and induce 
I 

feedback v a r i a t i o n s  i n  t h e  m u l t i p l i e r  v i a  t h e  r a t i o  parameters .  

According t o  t h e  money supply hypothes is ,  t h e  i n t e r e s t  e l a s t i c i t y  of 

t h e  money m u l t i p l i e r  is p o s i t i v e .  The hypothes is  impl ies  t h a t  t h e  observed 

d i f f e r e n t i a l  behaviour i n  t h e  money m u l t i p l i e r  i s  due t o  a similar d i f f e r -  

e n t i a l  behaviour  i n  i n t e r e s t  r a t e s .  The mechanism l i n k i n g  i n t e r e s t  r a t e  

changes t o  t h e  m u l t i p l i e r  r e s t s  w i th  t h e  behaviour of  t h e  banking and p r i v a t e  

s e c t o r s  and t h e  Nonetary A u t h o r i t i e s ,  embodied i n  t h e  r a t i o  parameters  P1 ' 
P2, and bl* 

Examining t h e  e l a s t i c i t i e s  of t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  t h e  

r a t i o  parameters ,  w e  f i n d  t h a t  t h e  m u l t i p l i e r  responds n e g a t i v e l y  t o  changes 

i n  P1 and bl, and p o s i t i v e l y  t o  changes i n  P2 and P8; and on average 

over t h e  long-run, P1 and bl e x e r t  a s t r o n g e r  i n f luence  on t h e  mult i -  

p l i e r  r e l a t i v e  t o  P2 and Pa. S ince  changes i n  s t a t u t o r y  r e s e r v e  r equ i r e -  

ments r a i s e  bl, and hence, lower t h e  m u l t i p l i e r ,  a 1 per  c e n t  i n c r e a s e  i n  

t h e  s t a t u t o r y  r e s e r v e  requirement on demand d e p o s i t s  w i l l  o f f s e t  t h e  p o s i t i v e  

in f luence  on t h e  m u l t i p l i e r  of a 1 pe r  c e n t  i n c r e a s e  i n  
P2; b u t  a 1 per  

cent  d e c l i n e  i n  P1 r e q u i r e s  a corresponding i n c r e a s e  i n  t h e  s t a t u t o r y  

r e s e r v e  requi rement 'on  demand d e p o s i t s  of more than  2 pe r  cen t .  

Over t h e  bus ines s  cyc l e ,  we observe t h a t  con t r a -cyc l i ca l  v a r i a t i o n s  i n  

t h e  m u l t i p l i e r  a r e  due t o  P2, P8 and bl, w h i l e  P1 ( t h e  currency r a t i o )  

e x e r t s  a weak pro-cycl ical .  i n f luence  and i s  ,unimportant i n  exp la in ing  v a r i a -  

t i o n s  i n  t h e  m u l t i p l i e r .  This  r e s u l t  c o n t r a s t s  w i th  s t u d i e s  f o r  Great  B r i t a i n  

and Canada, where t h e  currency r a t i o  proves v i t a l .  Of t h e  t h r e e  cont ra -  

c y c l i c a l  r a t i o  parameters ,  P8 e x e r t s  t h e  dominant i n f luence ,  inducing an  

a c t u a l  d e c l i n e  i n  t h e  m u l t i p l i e r  dur ing  t h e  expansion phase, wh i l e  a l l  t h r e e  

r a t i o  parameters  e x e r t  a p o s i t i v e  i n f l u e n c e  i n  t h e  c o n t r a c t i o n  phase. The 

asymmetric behaviour of t h e  m u l t i p l i e r  is  a l s o  dominated by s i m i l a r  movements 



in P8, a ided  by weaker asymmetric c o n t r i b u t i o n s  by P2 and bl. A l l  t h r e e  
I 

r a t i o  parameters  cause t h e  m u l t i p l i e r  t o  change by a  g r e a t e r  percentage i n  

t h e  c o n t r a c t i o n  phase than  i n  t h e  expansion phase, and P  accounts  f o r  
8  

t h e  g r e a t e s t  p a r t  o f  t h e  change. 

Using r e g r e s s i o n  a n a l y s i s ,  we f i n d  no cause f o r  r e j e c t i n g  our t h e o r e t i c a l  

s p e c i f i c a t i o n  of t h e  r a t i o  parameters  i n  Chapter 2. The demands f o r  currency 

and demand d e p o s i t s  vary  i n v e r s e l y  w i t h  i n t e r e s t  r a t e s ,  and t h e  demand f o r  

t i m e  d e p o s i t s  v a r i e s  p o s i t i v e l y .  Nominal income and income d i s t r i b u t i o n  appear 

t o  be important  de te rminants  of t h e s e  v a r i a b l e s .  

Reviewing t h e  r e s u l t s  of our  i n v e s t i g a t i o n  of b  ( t h e  aggrega te  r e s e r v e  1 

r a t i o ) ,  we r e c a l l  t h a t  b  i s  explained by changes i n  t h e  t ime depos i t  r a t i o  1 

and s t a t u t o r y  r e s e r v e  requirements ,  responding nega t ive ly  t o  t h e  former and 

p o s i t i v e l y  t o  t h e  l a t t e r .  The excess  r e s e r v e  r a t i o  p lays  no p a r t  i n  t h e  

de te rmina t ion  of b  s i n c e  t h e  money market enables  t h e  banking s e c t o r  t o  
1 ' 

s t a b i l i z e  i t s  optimum excess  r e s e r v e  r a t i o  a g a i n s t  f l u c t u a t i o n  i n  t h e  ad jus ted  

monetary base ,  a  r e s u l t  t h a t  suppor ts  our  t h e o r e t i c a l  formulat ion of t h e  South 

Af r i can  money market. 

Turning t o  t h e  r a t i o  parameter P8, r e g r e s s i o n  a n a l y s i s  shows t h a t  
'8 

responds p o s i t i v e l y  t o  t h e  c r e d i t  market r a t e ,  and nega t ive ly  t o  Bank Rate 

and i n t e r n a t i o n a l  r e s e r v e s  (a  measure of l i q u i d i t y  condi t ions  i n  t h e  money 

market) .  This  evidence suppor ts  t h e  hypo thes i s  t h a t  con t r a -cyc l i ca l  v a r i a -  

t i o n s  i n  P  a r e  due t o  con t r a -cyc l i ca l  movements i n  t h e  c r e d i t  market r a t e ,  
8  

w i th  con t r a -cyc l i ca l  movements i n  Bank Rate a c t i n g  a s  a  dampening inf luence .  

P ro -cyc l i ca l  v a r i a t i o n s  i n  t h e  ba lance  of payments induce con t r a -cyc l i ca l  

movements i n  P8. Accordingly, our  view of t h e  r o l e  of Reserve Bank lending  

and t h e  func t ion  of t h e  money market,  which underpirs t h e  t h e o r e t i c a l  formul- 

a t i o n  of P8, is  empi r i ca l ly  supported.  

 ina all^, i t  i s  demonstrated t h a t  i n t e r e s t  r a t e s  vary con t r a -cyc l i ca l ly  



w i t h  t h e  same asymmetric behaviour observed f o r  t h e  m u l t i p l i e r .  I n t e r e s t  
I 

r a t e s  change by more i n  t h e  c o n t r a c t i o n  phase than  i n  t h e  expansion phase, 

implying t h a t  t h e  i n t e r e s t  r a t e  mechanism e f f e c t i v e l y  t r a n s m i t s  i t s  cont ra-  

c y c l i c a l  and asymmetric behaviour  t o  t h e  m u l t i p l i e r ,  v i a  t h e  r a t i o  para- 

meter '8' 

So f a r ,  we have adduced s tong  evidence i n  suppor t  of t h e  t h e o r e t i c a l  

s t r u c t u r e  and t h e  comparative s t a t i c  imp l i ca t ions  of  t h e  model. I n  p a r t i c u l a r ,  

it appears  t h a t  i n t e r e s t  r a t e s  respond n e g a t i v e l y  t o  t h e  ad jus t ed  monetary 

base and t h a t  t h e  m u l t i p l i e r  responds p o s i t i v e l y  t o  changes i n  i n t e r e s t  rates. 

The f i n a l  test of t h e  hypothes is  i s  conducted i n  Sec t ion  7 ,  where we e s t i m a t e  

the reduced form equat ions ,  and c a l c u l a t e  t h e  e l a s t i c i t i e s  of t h e  money 

m u l t i p l i e r  wi th  r e s p e c t  t o  t h e  c r e d i t  market r a t e  and t h e  exogenous v a r i a b l e s .  



7. THE DETERMINANTS OF THE CREDIT 
I 

MARKET RATE AND THE MONEY SUPPLY 

I n  t h e  previous  s e c t i o n  of t h i s  chap te r ,  our  empi r i ca l  d i scuss ion  of 

t h e  s t r u c t u r e  of t h e  model y i e l d s  important  in format ion  bea r ing  on t h e  money 

supply and i n t e r e s t  r a t e  de te rmina t ion  process  i n  South Af r i ca ,  and substan-  

t i a l l y  suppor t s  t h e  assumptions of t h e  model. 

I n  b r i e f ,  we f i n d  t h a t  pro-cyc l ica l  v a r i a t i o n s  i n  t h e  ad jus t ed  monetary 

base  a r e  dominated by pro-cyc l ica l  movements i n  t h e  ba lance  of payments. 

Open market ope ra t ions ,  Reserve Bank d i scoun t ing  po l i cy  and v a r i a t i o n s  i n  

t h e  Government's d e p o s i t  a t  t h e  Reserve Bank e x e r t  a  con t r a -cyc l i ca l  i n f l u e n c e  

on t h e  base ,  t o o  weak t o  o f f s e t  t h e  i n f l u e n c e  of t h e  ba lance  of payments. 

Thus, t h e  ad jus t ed  monetary base  i s  n o t  an  e f f e c t i v e  p o l i c y  instrument  of 

t h e  Monetary A u t h o r i t i e s  and is exogenously determined. 

The major de te rminants  of t h e  banking s e c t o r ' s  aggrega te  r e se rve  r a t i o  

a r e  s t a t u t o r y  r e s e r v e  requirements  and t h e  time depos i t  r a t i o .  The money 

m u l t i p l i e r ,  which l i n k s  v a r i a t i o n s  i n  t h e  money s t o c k  t o  v a r i a t i o n s  i n  t h e  

ad jus ted  monetary base ,  i s  of prime importance i n  exp la in ing  observed move- 

ments i n  t h e  money s t o c k  i n  t h e  long-run and t h e  short-run. Over t h e  course  

of t h e  b u s i n e s s  cyc l e ,  t h e  money m u l t i p l i e r  e x h i b i t s  a c o n s i s t e n t  cont ra -  

c y c l i c a l  movement which dampens t h e  pro-cyc l ica l  i n f luence  of t h e  ad jus t ed  

monetary base  on t h e  money s tock .  Observed v a r i a t i o n s  i n  t h e  m u l t i p l i e r  a r e  

due p r i m a r i l y  t o  t h e  con t r a -cyc l i ca l  i n f luence  exer ted  by t h e  r a t i o  parameters  

P2' '8 and bl, r e f l e c t i n g  t h e  behaviour  of t h e  banking and p r i v a t e  s e c t o r s  

and t h e  Reserve Bank, w i th  t h e  dominant i n f luence  be ing  exer ted  through 
P8. 

It appears  t h a t  observed con t r a -cyc l i ca l  v a r i a t i o n s  i n  c r e d i t  market r a t e s  

and Bank Rate exp la in  t h e  behaviour of  t h e  r a t i o  parameters ,  and hence, t h e  

money m u l t i p l i e r .  



I 
I What now remains t o  be e s t ab l l shed ,  i s  t h e  r e l a t i o n s h i p  between t h e  
I 
I 

I exogenous v a r i a b l e s  of the  model, and t h e  money supply and c r e d i t  market 

/ rate. The c e n t r a l  hypothesis of t h e  model is  t h a t  changes i n  t h e  exogenous 

/ v a r i a b l e s  a r e  t ransmi t ted  t o  t h e  money supply through a  two-path mechanism; 

I 
I t h e  d i r e c t  e f f e c t  and the  secondary o r  i n t e r e s t  r a t e  e f f e c t .  The d i r e c t  

( e f f e c t  involves  an i n i t i a l  o r  impact change i n  t h e  money m u l t i p l i e r  a t  t h e  

L 
I e x i s t i n g  c r e d i t  market r a t e .  Attempted p o r t f o l i o  adjustments  i n  response 

j t o  a change i n  t h e  exogenous v a r i a b l e s ,  a l t e r  t h e  c r e d i t  market r a t e ,  thereby ,  
1 

inducing a  second round of p o r t f o l i o  adjustments  which induce a  f u r t h e r  1 
I change i n  t h e  money mul t ip l i e r .  The n e t  change i n  t h e  money supply i n  r e s -  

ponse t o  an  i n i t i a l  change i n  t h e  exogenous v a r i a b l e s ,  i s  t h e  combination of 

t h e  d i r e c t  and secondary e f f e c t s .  

I n  t h e  following sub-sections,  we o b t a i n  e s t ima te s  of th n e t  e f f e c t  on 

t h e  money s tock  and the  c r e d i t  market r a t e  of a  change i n  t h e  exogenous var- 

i a b l e s ,  by es t imat ing  the  reduced forms of t h e  model. These e s t i m a t e s  a r e  

then  used t o  obta in  f u r t h e r  es t imates  of t h e  r e l a t i v e  s t r e n g t h s  and d i r e c t i o n  

of i n f l u e n c e  of t h e  d i r e c t  and secondary e f f e c t s ,  which c h a r a c t e r i s e  t h e  

t ransmiss ion  mechanism l ink ing  t h e  exogenous v a r i a b l e s  t o  t h e  c r e d i t  market 

r a t e  and t h e  money supply. 

7.1 Est imation of t he  Credi t  Market Rate So lu t ion  Function 

The s o l u t i o n  funct ion f o r  t h e  c r e d i t  market r a t e  i s  der ived  from t h e  

equ i l i b r ium condit ion f o r  t he  c r e d i t  market (Equation 2-51) w r i t t e n  i n  gene ra l  

form i n  Equation 2-52. Our empir ica l  coun te rpa r t  t o  Equation 2-52 i s  s p e c i f i e d  

a s  : 

where : 

iLT = t he  i n t e r e s t  r a t e  on long-term government deb t  



B~ = t h e  a d j u s t e d  monetary base  
I 

W/Pw = r e a l  weal th  

P  = t h e  p r i c e  l e v e l  
Y 

YDIS = income d i s t r i b u t i n n  

Fbr = Bank Rate 

F = t h e  s t o c k  of ou t s t and ing  government debt  

io 
= t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  

P8 
= a proxy f o r  Reserve Bank d i scoun t ing  pol icy .  

An immediate problem a r i s e s  i n  choosing empi r i ca l  coun te rpa r t s  t o  t h e  

t h e o r e t i c a l  v a r i a b l e s  contained i n  t h e  reduced form equat ion;  i n  p a r t i c u l a r ,  

t h i s  a p p l i e s  t o  t h e  app ropr i a t e  budget c o n s t r a i n t  on t h e  demand func t ions  

of t h e  model (weal th o r  income), t h e  app ropr i a t e  government debt  v a r i a b l e ,  

and a  proxy f o r  Reserve Bank l end ing  p r i v i l e g e s  ( i . e .  open back door oper- 

a t i o n s ,  and l end ing  t o  non money market and non banking s e c t o r  f i n a n c i a l  

i n s t i t u t i o n s ) .  

I n  ou r  t h e o r e t i c a l  s p e c i f i c a t i o n  of t h e  p r i v a t e  s e c t o r ' s  demand func t ions  

(Chapter 2 ,Sec t ion  4 ) ,  p o r t f o l i o  a l l o c a t i o n  d e c i s i o n s  a r e  cons t ra ined  by t h e  

q u a n t i t y  of r e a l  weal th .  For t h e  purpose of empi r i ca l  e s t ima t ion ,  t h r e e  

a l t e r n a t i v e  budget c o n s t r a i n t s  a r e  suggested i n  t h e  l i t e r a t u r e ,  v i z . ,  some 

measure of r e a l  non human weal th ,  some measure of r e a l  income and some measure 



of r e a l  human plus non human wealth.82 Resu l t i ng  f  rom pre l iminary  tests, 
I 

choose r e a l  non human weal th  as t h e  a p p r o p r i a t e  budget c o n s t r a i n t  f o r  

t he  purpose of e s t i m a t i n g  t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion .  
8  3  

Neither  is  t h e  choice  of an a p p r o p r i a t e  government deb t  v a r i a b l e  s t r a i g h t  

forward. Following t h e  r e s u l t s  of p re l imina ry  t e s t s ,  w e  u s e  t h e  s t o c k  of 

government debt  h e l d  by t h e  banking and p r i v a t e  s e c t o r s ,  excluding govern- 

ment debt  i n  t h e  p o r t f o l i o  of t h e  Pub l i c  Debt Commissioners (and of course  

the Reserve Bank). 
8  4 

The v a r i a b l e  P8, i s  t h e  r a t i o  parameter d i scussed  i n  Sec t ion  6.2.3 and 

is used a s  a  proxy v a r i a b l e  t o  c a p t u r e  t h e  e f f e c t  of Reserve Bank open back 

door ope ra t ions ,  d i scoun t ing  p r i v i l e g e s  and l end ing  t o  non money market 

f i n a n c i a l   institution^.^^ That t h e s e  f a c t o r s  a r e  of importance i s  ind ica t ed  

by t h e  low c o e f f i c i e n t  of de te rmina t ion  obta ined  i n  t h e  
P8 

r e g r e s s i o n  equat ion  

8 2 * ~ e a l  income o r  nominal income may be  used i n  t h e  demand func t ion  f o r  
money. To a s s e s s  t h e  s e p a r a t e  e f f e c t s  of p r i c e  changes on t h e  demand f o r  money, 
nominal income i s  s p l i t  i n t o  two components; r e a l  income and t h e  p r i c e  l e v e l .  
Friedman sugges t s  t h a t  real permanent income i s  t h e  app ropr i a t e  budget con- 
s t r a i n t  on t h e  money demand func t ion ,  be ing  a  proxy f o r  t h e  broader  concept of 
wealth which inc ludes  both  human and non human weal th  ( [39 ] ) .  D. L a i d l e r  pro- 
v ides  an  e x c e l l e n t  d i scuss ion  of a l t e r n a t i v e  budget c o n s t r a i n t s  used i n  t h e  
empir ical  l i t e r a t u r e  on t h e  demand f o r  money. (See Chap. 2, n. 9 of t h i s  s tudy) .  

8 3 * ~ n  our  s ea rch  f o r  an  a p p r o p r i a t e  budget c o n s t r a i n t ,  we t e s t e d  r e a l  n e t  
n a t i o n a l  income, r e a l  permanent income and r e a l  non human weal th.  The l a t t e r  
v a r i a b l e  provided t h e  b e s t  s t a t i s t i c a l  r e s u l t s ,  minimising t h e  degree of auto-  
c o r r e l a t i o n  and m u l t i c o l l i n e a r i t y ,  and maximising t h e  c o e f f i c i e n t  of d e t e r -  
mination and t h e  t - s t a t i s t i c .  The c o e f f i c i e n t s  on t h e  n e t  n a t i o n a l  income and 
permanent income v a r i a b l e s  a r e  never  s i g n i f i c a n t .  

8 4 * ~ e s t  wi th  t h e  aggrega te  s t o c k  of government debt  (excluding t h e  p o r t  f o l i o  
of t h e  Reserve Bank) y i e l d  t h e  wrong s i g n  and an i n s i g n i f i c a n t  c o e f f i c i e n t .  This 
is due t o  t h e  i n s t i t u t i o n a l  n a t u r e  of t h e  government debt  i s s u e  and t h e  jobbing 
a c t i v i t i e s  of t h e  Pub l i c  Debt Commissioners. We d i scuss  t h e s e  i s s u e s  i n  Sec. 10 
Using a  government debt  v a r i a b l e  n e t  of t h e  Pub l i c  Debt Commissioners' po r t -  
f o l i o ,  i n  t h e  c r e d i t  market r a t e  r e g r e s s i o n  equat ion ,  y i e l d s  h igher  t - s t a t i s -  
t i c s  and minimises t h e  degree of a u t o c o r r e l a t i o n  and m u l t i c o l l i n e a r i t y  i n  t h e  
equation. 

8 5 * ~ e e  Sec. 2  f o r  a  d i scuss ion  of Reserve Bank lending  p o l i c y ,  See. 6.2.3 
f o r  a  d i scuss ion  of t h e  P8 r e g r e s s i o n  equat ion  and Chap. 2 Sec. 5.2.6 f o r  a  
d i scuss ion  of Reserve Bank lending  t o  non money market f i n a n c i a l  i n s t i t u t i o n s .  



(Table 4.XXII). Since v a r i a t i o n s , i n  P  determine movements i n  t h e  c r e d i t  8 

market m u l t i p l i e r  (and t h e  money m u l t i p l i e r )  th ree  opt ions  present  themselves; 

f i r s t l y ,  we could use a  dummy v a r i a b l e  t o  capture  the  annual con t r ibu t ions  of 

'8 
t o  percentage changes i n  t h e  c r e d i t  market m u l t i p l i e r ;  secondly, t h e  r e s id -  

u a l ~  from t h e  P8 regress ion  equation could be used; and t h i r d l y ,  w e  could 

use P8 i t s e l f .  Prel iminary tests i n d i c a t e  t h a t  P8 i t s e l f  i s  t h e  more 

appropr ia te  proxy va r i ab le .  
86 

A s  a measure of t h e  c r e d i t  market r a t e ,  we use  t h e  long-term r a t e  on 

government debt .  Although t h i s  r a t e  i s  p a r t  of t h e  p a t t e r n  of r a t e s  adminis- 

te red  by t h e  Reserve Bank, changes i n  t h e  p a t t e r n  tend t o  follow mirket 

sentiment and the re fo re  r e f l e c t  changes i n  l i q u i d i t y  condi t ions  i n  f i n a n c i a l  

~ n a r k e t s . ~ '  I n  consequence, w e  a r e  a b l e  t o  a s sess  t h e  impl ica t ions  of t h e  

i n t e r e s t  r a t e  s t a b i l i z a t i o n  po l i cy  pursued by , the Monetary Author i t ies .  I n  

our prel iminary t e s t s ,  we a l s o  used t h e  minimum overdraf t  r a t e  a t  commercial 

banks without  success.  I n d i r e c t  evidence i n d i c a t e s  t h a t  bo th  r a t e s  move 

together  wi th  t h e  long-term government debt  r a t e  having a  r e l a t i v e l y  higher 

variance.  
88 

Furthermore, our r e s u l t s  a r e  comparable with o the r  s t u d i e s  

which a l s o  use  t h e  long-term r a t e  on government debt ,  and our da ta  s e r i e s  f o r  

8 6 * ~ e g r e s s i o n  t e s t s  using t h e  r e s i d u a l s  from the  P  s t r u c t u r a l  equation 
i n j e c t s  a  high degree of m u l t i c o l l i n e a r i t y ,  and t h e  resuHts a r e  genera l ly  
not s a t i s f a c t o r y .  The P  -dummy v a r i a b l e  y i e l d s  s u b s t a n t i a l l y  the  same r e s u l t s  

8 a s  P8 i t s e l f  bu t  the  l a t t e r  has a  s l i g h t l y  higher t-value. Both P8 and 
the  P8-dummy have lower i n t e r c o r r e l a t i o n  wi th  t h e  va r i ab les  i n  the  equation 
than do t h e  r e s idua l s .  

8 8 * ~ e g r e s s i o n  equations wi th  the  overdraf t  r a t e  f a i l e d  due t o  excessive 
au tocor re la t ion  and low adjus ted  R~ c o e f f i c i e n t s .  These poor r e s u l t s  a r e  
probably due t o  the  i n t e r e s t  r a t e  c a r t e l  arrangement between commercial banks, 
which causes s t i c k i n e s s  i n  i n t e r e s t  r a t e  movements and implies t h a t  the  r a t e  
is determined by f a c t o r s  ou t s ide  t h e  realm of market forces ,  f o r  which we have 
no measures ([71],  p. 124). That the  long-term s e c u r i t i e s  r a t e  and the  over- 
d r a f t  r a t e  move together  is  evident  i n  Fig.  4.11 and i n  Tables 4.XXIII and 
~ . X X I V ;  the  standard devia t ion  of t h e  gwemment debt  r a t e  exceeds t h a t  of t h e  
overd ra f t  r a t e .  



t h e  l a t t e r  is  t h e  most complete and c o n s i s t e n t  f o r  t h e  per iod .  89 

I n  Table 4.XXV w e  p re sen t  t h e  r e g r e s s i o n  r e s u l t s  f o r  t h e  c r e d i t  market 

rate s o l u t i o n  function.'O Equat ions 1 and 2 focus  a t t e n t i o n  on t h e  two govern- 

ment deb t  v a r i a b l e s ;  t h e  t o t a l  s t o c k  of government debt  ( F ~ )  and t h e  s t o c k  

N 
of long-term government deb t  (F ) he ld  by t h e  banking and p r i v a t e  s e c t o r s .  2  

I n  a l l  r e s p e c t s  t h e  equat ions  a r e  s i m i l a r .  

Adding t h e  proxy v a r i a b l e  P8 t o  Equat ions 1 and 2,we o b t a i n  Equations 3 

and 4. The most s i g n i f i c a n t  changes t o  n o t e  a r e  t h e  i n c r e a s e s  i n  t h e  coef- 

f i c i e n t s  on t h e  ad jus t ed  monetary base ,  r e a l  weal th ,  and t h e  p r i c e  l e v e l .  I n  

a l l  o t h e r  r e s p e c t s  t h e  equat ions  a r e  t h e  same as Equations 1 and 2. P8 i s  

n o t  s e r i o u s l y  i n s i g n i f i c a n t  and has  t h e  c o r r e c t  s ign ,  which appears  s u f f i c i e n t  

j u s t i f i c a t i o n  t o  r e t a i n  i t  i n  t h e  equat ion .  A s  between Equation 3 and 4,  t h e  

c o e f f i c i e n t  v a l u e s  a r e  s u b s t a n t i a l l y  t h e  same. However, i n  Equation 4,  f i v e  

ou t  of t h e  e i g h t  explana tory  v a r i a b l e s  have h ighe r  t -va lues  and t h e  Durbin- 

Watson s t a t i s t i c  i s  increased .  On t h e s e  grounds we choose Equation 4 a s  t h e  

a p p r o p r i a t e  c r e d i t  market r a t e  e s t ima t ing  equat ion.  

I n  Equation, 5 we add t h e  i n t e r e s t  r a t e  on non banking s e c t o r  earn ing  

assets ( io)  us ing  a s  a  proxy t h e  dividend y i e l d  on i n d u s t r i a l  shares .  
9 1  

Our pre l iminary  t e s t s  w i t h  t h i s  i n t e r e s t  r a t e  a l t e r e d  t h e  e s t ima t ing  equat ion  

8 9 * I n  gene ra l  short- term and long-term r a t e s  tend t o  move toge the r  and 
both  appear adequate  i n  e s t ima t ing  money demand r e l a t i o n s h i p s  (Laid ler  [70]  
Pp. 82, 83) .  

' O * ~ h e  c r e d i t  market r a t e  s o l u t i o n  func t ion  i s  es t imated  i n  logar i thmic  
form w i t h  annual  d a t a  f o r  t h e  per iod  1950 t o  1971, and t h e  c o e f f i c i e n t s  a r e  
i n t e r p r e t e d  a s  t h e  e l a s t i c i t y  express ions  i n  Equation 3-12, t h e  expanded ve r s ion  
of which is  given i n  Equation A .  9.1-4 (Appendix A .  9.1) .  

" * ~ a i d l e r  i n d i c a t e s  t h a t  i n  many s t u d i e s  on t h e  demand f o r  money i n  America, 
the y i e l d  on 20-year co rpo ra t e  bonds i s  used a s  a  measure of t h e  oppor tuni ty  
c o s t  of ho ld ing  money ( i b i d . ,  p. 82) .  Brunner and Meltzer  use  t h e  Durand mea- 
s u r e  of t h e  i n t e r e s t  ra te  on 20-year bonds when e s t ima t ing  a  non l i n e a r  money 
supply func t ion  ( [18 ] ) .  



SOURCE: Sou th  A f r l c a n  
may h e  f o u n d  i n  Appendix A 

NOTES: T t ~ e  e q u a t i o n s  

Reserve Cank R u a r t e r l y  B u l l e t l n .  Da ta  l l s t l n g s  o f  t h e  variables . ,, 
I. A:. 

a r e  e s t i m a t e d  I n  l o c a r l t h m i c  fo rm u s i n g  annual year-end da ta .  
L q u a t l o n s  1-4 a r e  e s t i m a t e d  f o r  t h e  p e r i o d  1950-1971 and e a u a t i o n  5 I s  estimated f o r  t h e  
p e r i o d  1954-1071 due t o  l a c k  o f  d a t a  f o r  the  io v a r i a b l e .  ILr = t h e  l o n t - t e r a  r n t e  o n  
government  deb t ,  c  = c o n s t a n t  te rn ,  Ba = t h e  ad jus te r !  m n e t a r y  base, U/&= r e a l  w c a l t h ,  Pya - t h e  p r i c e  l e v e l ,  Y D l S  = income d i s t r i b u t i o n ,  lbr = Hank Rate, F' = o u t s t a n d i n y ;  r o v e r n n e n t  
debt ,  F,U = l o n c - t e r m  r o v e r w e n t  d c b t , i o  = I n t e r e s t  r a t e  on non bank in^ s e c t o r  e a r n l n c  
asse ts ,  P8 = t h e  Rescrve  f;snkls lenc l ln r  r a t i o  used as a  dummy v a r i a b l e  f o r  Reserve Eank 
d l s c o u n t i n p .  p o l i c y ,  K1 = t h e  a d j u s t e d  c o e f f l c l e n t  o f  d e t e r m i n a t i o n ,  DI.1 = t h e  Curb ln -Uatson  
s t a t l s t l c . F i s u r e s  I n  p a r e n t h e s e s  a r e  t - v a l u e s .  



coPrpletely; s e v e r a l  v a r i a b l e s  were ,rendered i n s i g n i f i c a n t  and a s u b s t a n t i a l  

degree of a u t o c o r r e l a t i o n  w a s  in t roduced .  The b e s t  e s t i m a t e  obta ined  is  i n  

equat ion 5, from which i t  i s  c l e a r  t h a t  t h e  c o e f f i c i e n t  magnitudes on t h e  o t h e r  

a r e  a l t e r e d  a s  w e l l  a s  t h e i r  l e v e l s  of s i g n i f i c a n c e .  Thus, we a r e  

r e luc t an t  t o  use  Equation 5  a s  t h e  e s t i m a t i n g  equat ion  f o r  two main reasons ;  

f i r s t l y ,  t h e  r e s u l t s  i n  Equation 4 a r e  robus t  i n  a  step-wise r e g r e s s i o n  t e s t ,  

and secondly,  t h e  i n d i c a t i o n s  a r e  t h a t  t h e  dividend y i e l d  on i n d u s t r i a l  s h a r e s  

is n o t  a good measure of t h e  oppor tun i ty  c o s t  of ho ld ing  money. I n  f a c t ,  t h e  

simple c o r r e l a t i o n  c o e f f i c i e n t  between t h e  long-term r a t e  on government 

s e c u r i t i e s  and t h e  dividend y i e l d  is  n e g a t i v e  i n d i c a t i n g  t h a t  t h e  s u b s t i t u i o n  

r e l a t i o n s h i p  is  tenous.  For l a c k  of a b e t t e r  measure, we use  t h e  c o e f f i c i e n t  

on io 
.in Equation 5 a s  t h e  b e s t  e s t i m a t e  of t h e  e l a s t i c i t y  of t h e  c r e d i t  

market r a t e  w i th  r e s p e c t  t o  io . 
A s  i n d i c a t e d  above, r e g r e s s i o n  Equation 4 is used a s  t h e  estim- 

a t i n g  equat ion  f o r  t h e  c r e d i t  market r a t e .  We t u r n  now, t o  a  d i scuss ion  of  

t hese  r e s u l t s  i n  conjunct ion  w i t h  t h e  comparative s t a t i c  imp l i ca t ions  of t h e  

model i n  Chapter 2 (Sect ion 3 ) .  

The r e l e v a n t  d a t a  f o r  t h e  d i s c u s s i o n  is  arranged a s  fol lows.  Table 

~.XXVI con ta ins  t h e  c r e d i t  market r a t e  e l a s t i c i t i e s  taken from r e g r e s s i p n  

Equations 4 and 5 (Table 4.XXV) t oge the r  w i t h  accompanying e l a s t i c i t y  formulae 

(from Table 3.11). S ince  each e l a s t i c i t y  formula con ta ins  only  one unknown, 

a l l  t h e  numerators and denominators can b e  solved f o r ,  providing e s t ima te s  

of t h e  i n t e r e s t  r a t e  e f f e c t  i n  t h e  c r e d i t  market,  e ( a , i e )  - e ( h , i e ) ,  and 

t h e  d i r e c t  e f f e c t  of changes i n  t h e  exogenous v a r i a b l e s  working through t h e  

c r e d i t  market m u l t i p l i e r  and t h e  h  f u n c t i o n  ( the  numerators of t h e  expres- 

s i o n s ) .  These e s t ima te s  a r e  c a l c u l a t e d  i n  Table 4.XXVI1, and Table 4.XXVIII 

Provides  a  convenient summary of  a l l  t h e  e s t ima te s .  



A l l  t h e  s i g n s  on t h e  e l a s t i c i t i e s  i n  Table 4.XXV a r e  i n  accordance w i t h  

our  comparative s t a t i c  r e s u l t s ,  and a l l  t h e  c o e f f i c i e n t s  a r e  s i g n i f i c a n t  w i t h  

the excep t ion  of income d i s t r i b u t i o n s  and t h e  government debt  v a r i a b l e .  

Re fe r r ing  t o  Expression 1 i n  Table 4.XXVI and Table 4.MVI1, we d i s c u s s  

t h e  e l a s t i c i t y  of t h e  c r e d i t  market r a t e  w i t h  r e s p e c t  t o  t h e  a d j u s t e d  monetary 

base. 

I n  accordance w i t h  t h e  money supply  hypothes is ,  t h e  base  e x e r t s  a neg- 

a t i v e  i n f l u e n c e  on t h e  c r e d i t  market r a t e ,  from which i t  is  implied (by 

s o l v i n g  f o r  t h e  denominator of t h e  e l a s t i c i t y  express ion  (see  Tabel 4.XXVII), 

t h a t  t h e  i n t e r e s t  r a t e  e f f e c t  working through t h e  c r e d i t  market m u l t i p l i e r  

and t h e  h  func t ion  i s  p o s i t i v e ,  e ( a , i e )  - e(h , ie )  = 2.56. Now we do n o t  

have s e p a r a t e  e s t i m a t e s  of t h e  i n t e r e s t  e l a s t i c i t i e s  of t h e  c r e d i t  market 

m u l t i p l i e r  and t h e  h  func t ion .  However, i n d i r e c t  empi r i ca l  in format ion  

permi ts  t h e  impos i t ion  of c o n s t r a i n t s  on t h e s e  e l a s t i c i t i e s ,  i n d i c a t i n g  t h a t  

e ( a , i e )  l i e s  i n  t h e  i n t e r v a l  1.33 < e ( a , i e )  < 2.56 i f  e (h , i e )  is  nega t ive ,  

i n  which case ,  0  < l e (h , i e ) l  < 1.23. 
92 

An important  gene ra l  i m p l i c a t i o n  of t h e  hypothes is  is  e s t a b l i s h e d  . A 1 1  

t h e  e l a s t i c i t y  express ions  (Table 4.XXVI) con ta in  t h e  term e (a , i e )  - e ( h , i e )  

i n  t h e  denominator, which r e p r e s e n t s  t h e  secondary e f f e c t  of a  change i n  t h e  
I ' 

exogenous v a r i a b l e s .  A p o s i t i v e  secondary e f f e c t  which exceeds u n i t y  a t t e n u a t e s  

9 2 * ~ r o o f :  e ( m e )  < a ,  i f  e(m,Pi) < e(a ,PZ)  - (proved a  p r i o r i  
i n  Appendix A.12). Since e(m,B2) = 0.16 (Table 4.XVII) and e(a ,P t )  = 0.22 
(da ta  i n  n o t e s  t o  Table 4.XVII and f o r m u l a t i n  Appendix A.7.11, t h e r e f o r e ,  
e(m,ie) < e ( a , i e )  . Since  P1 > Ps and rd > r t  (notes t o  Table ~ .XVII ) ,  
t h e r e f o r e ,  e(m, i e )  < [ e  (a, i e )  - e(h ,  i e )  ] - (proved i n  Appendix A. 12 ) .  Since 
e(m,ie) = 1.33 (Table 4.MXI) and [ e ( a , i e )  - e ( h , i e ) l  = 2.56 (Table 4.XXVII), 
1 .33 < e ( a , i e )  < 2.56 i f  e (h , i e )  < 0 (assumed a p r i o r i )  and 0  < ( e ( h , i e ) l  
< 1.23. (Q.E.D.). 



TABEL 4.XXVI 
5 

REGRESSION ESTIMATES OF THE CREDIT MARKET 
RATE ELAsT~CITIES'WITH RESPECT 

TO THE EXOGENOUS VARIABLES 

NOTES: The elasticity formulae are taken from Table 3.11; the estimates 
are taken from 3egressi p e uations 4, 5 in Table 4.XXV; and elasticity ? 
estimates for r and r are calculated in Table 4.XXVI1,expressions 4, 
5, respectively. 
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TABLE 4.XXVII 

ESTIMATES OF THE DIRECT AND SECONDARY EFFECTS 
ON THE CREDIT MAI\KET RATE OF A CHANGE 

I N  THE EXOGENOUS VARIABLES 

NOTES: Estimates  i n  t h i s  t a b l e  a r e  obta ined  by s o l v i n g  f o r  t h e  unknown terms i n  
Table 4.XXVI. The i n e q u a l i t i e s  f o r  exp res s ions  2,  3 a r e  obta ined  from i n d i r e c t  
a p i r i c a l  information ( see  n.92) .  Expressions 4 ,  5 a r e  es t tmated  a s  f?l lows:  
e ( i , , ~ ~ )  is  obta ined  i n  Table 4.XXVI; formulae f o r  e ( a , r d  ), e ( a , r t  ) a r e  
given i n  t h e  summary t o  Appendix A.7.1, and annual  mean d a t e  i s  given i n  t h e  
notes t o  Table 4.XVII. 



a p o s i t i v e  o r  nega t ive  d i r e c t  e f f e c t  ( in  t h e  numerator) on t h e  c r e d i t  market 

r a t e  r e s u l t i n g  from changes i n  t h e  exogenous v a r i a b l e s .  The i n e q u a l i t i e s  

above sugges t  t h a t  t h e  major a t t e n u a t i n g  f o r c e  emerges from p o r t f o l i o  a d j u s t -  

ments v i a  t h e  c r e d i t  market m u l t i p l i e r ,  r a t h e r  than  from deb t  adjustments .  

For example, a 1 p e r  c e n t  i n c r e a s e  i n  t h e  a d j u s t e d  monetary base  i n i t i a l l y  

lowers t h e  c r e d i t  market r a t e  equi -propor t iona te ly  ( t h e  d i r e c t  e f f e c t  is  equa l  

t o  -1 i n  t h e  numerator of Expression 1 i n  Table 4.XXVI). Asset p o r t f o l i o s  

and debt  p o s i t i o n s  a r e  ad jus t ed  i n  response t o  t h e  lower i n t e r e s t  r a t e , c a u s i n g  

a d e c l i n e  i n  t h e  c r e d i t  market m u l t i p l i e r  i n  excess  of 1 .33 per  c e n t  and an 

i n c r e a s e  i n  t h e  demand f o r  banking s e c t o r  c r e d i t  ( t h e  h f u n c t i o 4 b y  some- 

th ing  l e s s  than  1.23 per  cen t .  The t o t a l  secondary e f f e c t  ( t he  denominator 

of Expression 1 i n  Table 4.XXVI) r e s u l t i n g  from a s s e t  and debt  adjustments  

is  t o  raise t h e  c r e d i t  market r a t e  by 2.56 pe r  cen t  s o  t h a t  t h e  n e t  d e c l i n e  

i n  t h e  c r e d i t  market r a t e  i s  0.39 p e r  c e n t  f o r  a 1 per  cen t  i n c r e a s e  i n  t h e  

ad jus t ed  monetary base.  This  process  i s  completely c l a r i f i e d  i n  Table 4.XXVIII 

where t h e  secondary i n t e r e s t  r a t e  e f f e c t  (Column 4) i s  represented  by t h e  

r e c i p r o c a l  of t h e  c r e d i t  market m u l t i p l i e r  and h func t ion  express ion ,  and 

is equa l  t o  0.39. The n e t  change i n  t h e  c r e d i t  market r a t e ,  (Column 2) is  t h e  

product of t h e  secondary and d i r e c t  effects(Co1umn 3 ) .  Hence, comparing 

Columns 2 and 3, i t  i s  evident  t h a t  f o r  a l l  t h e  exogenous v a r i a b l e s ,  t h e  

secondary e f f e c t  a t t e n t u a t e s  t h e  d i r e c t  e f f e c t .  This  p a t t e r n  of causa t ion  i s  

completely gene ra l  f o r  changes i n  a l l  t h e  exogenous v a r i a b l e s .  

An i n c r e a s e  i n  t h e  s t a t u t o r y  r e s e r v e  requirement on demand and t ime 

d e p o s i t s ,  and i n  Bank Rate,  r a i s e s  t h e  c r e d i t  market r a t e  a s  hypothesised,with 

t h e  secondary e f f e c t  a t t e n u a t i n g  t h e  d i r e c t  e f f e c t .  Of t h e  t h r e e  p o l i c y  

v a r i a b l e s ,  Bank Rate e x e r t s  t h e  s t r o n g e s t  i n f luence ,  followed by t h e  s t a t u t o r y  

r e s e r v e  requirement  on demand d e p o s i t s .  The s t a t u t o r y  r e s e r v e  requirement  
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TABLE 4.XXVIII 

SUMMARY OF THE ESTIMATES OF THE DIRECT AND 
SECONDARY EFFECTS AND THE CREDIT 

MARKET RATE ELASTICITIES 

exogenous 
v a r i a b l e s  

(1 

X 

7 

E l a s t i c i t i e s  D i r e c t  
(Net E f f e c t )  = E f f e c t  

(2) (3) 

Secondary 
E f f e c t  

(4 

I NOTES: Col. 2 = r eg re s s ion  e s t ima te s  from Table 4.XXVI; c o l .  3 = numerators 
of t h e  formulae i n  Table 4.XXVI and t h e  va lues  a r e  c a l c u l a t e d  i n  Table 
4 . ~ ~ ~ 1 1 .  The c a l c u l a t i o n  of express ions  2, 3 a r e  d iscussed  i n  Table 4.XXVI1, 
notes .  Col. 4 = - e ( i , , ~ ~ )  from express ion  1, Table 4.XXVI . 



I 

on time deposi ts  exer t s  t he  weakest influence (Tables 4.XXVI and v.XXVII1). 

It is possible t o  evaluate t h e  r e l a t i v e  e f f i c ac i e s  of t he  th ree  policy 

instruments; the  adjusted monetary base, s t a tu to ry  reserve requirements and 

Bank Rate. From the  e l a s t i c i t y  ordering, t he  adjusted monetary base exer t s  

the s t rongest  influence followed by Bank Rate,with s t a tu to ry  reserve require- 

ments l a s t .  The explanation r e s t s  with t he  r e l a t i v e  di f ference i n  the  s t rengths  

of the  d i r e c t  e f f ec t ,  s ince  the  secondary e f f e c t  i s  t he  same f o r  a l l  exogenous 

var iables .  I n  Column 3 of Table 4.XXVII1, we f ind t ha t  the  d i r e c t  e f f e c t s  

exhibi t  t he  same ordering a s  the  ne t  e f f ec t  i n  Column 2. While the  d i r e c t  

e f f ec t  of an increase  i n  t he  adjusted base is  -1, those fo r  t he  other  policy 

var iables  do not exceed 0.8. The economic explanation is  simply,that an 

i n i t i a l  increase  i n  the  adjusted base lowers the  c r ed i t  market r a t e  by induc- 

.ing a s h i f t  i n  the  demand f o r  f i nanc i a l  a s se t s ,  a s  wel l  as  generating excess 

reserves i n  the  banking sector .  The d i r e c t  e f f ec t  i s  characterised by a 

two-pronged t h rus t ;  an attempted po r t fo l i o  adjusted by the  p r iva te  sec tor ,  

which does not  occur i n  the  d i r e c t  e f f e c t s  due t o  changes i n  s t a tu to ry  

reserve requirements o r  Bank Rate, and t he  generation of excess reserves i n  

the  banking sec tor ,  which i s  the  only i n i t i a l  r e s u l t  of a reduction i n  s t a tu -  

tory  reserve requirements; while a reduction i n  Bank Rate merely changes t he  

p r i ce  of Reserve Bank c r ed i t .  I n  t he  case of a l l  three  policy var iab les ,  the  

banking sec tor  of course attempts t o  purchase earning asse t s ,  thereby lower- 

ing the  c r ed i t  market r a t e .  Thus, the  dominant force  giving s t reng th  t o  the  

adjusted base is  the  i n i t i a l  s h i f t  i n  the  asse t  demandsof the  p r iva te  sec tor .  

I n  t he  case of r e a l  wealth, the  p r i ce  l eve l  and the  i n t e r e s t  r a t e  on non 

banking sec tor  earning a s se t s ,  t he  c r ed i t  market r a t e  response is  pos i t ive  as  

postulated.  Our est imates of t he  d i r e c t  e f f e c t s  i n  Table 4 . X X V I I  a r e  pos i t ive ,  



i n d i c a t i n g  t h a t  t h e  debt  e f f e c t  ( t h e  h func t ion  e l a s t i c i t y )  outweighs t h e  
I 

a s s e t  e f f e c t  ( t h e  c r e d i t  market m u l t i p l i e r  e l a s t i c i t y ) .  

An i n c r e a s e  i n  income d i s t r i b u t i o n  i n  favour of a  low income g roup , r a i se s  

t h e  c r e d i t  market r a t e .  The demand f o r  currency r i s e s  caus ing  a f a l l  i n  t h e  

c r e d i t  market m u l t i p l i e r .  That t h e  d i r e c t  e f f e c t  is  nega t ive  (Table 4.XXVI1, 

Expression l o ) ,  imp l i e s  t h a t  t h e  c r e d i t  market m u l t i p l i e r  is dominated by t h e  

i n c r e a s e  i n  t h e  r a t i o  parameter P1 due t o  t h e  change i n  income d i s t r i b u t i o n ,  

as pos tu l a t ed .  

Expression 9 i n  Table 4.XXV1, shows t h a t  an  inc rease  i n  t h e  s t o c k  of long- 

t e r m  government deb t  r a i s e s  t h e  c r e d i t  market r a t e ,  implying t h a t  t h e  e l a s t i -  

c i t y  of t h e  h  func t ion  w i t h  r e s p e c t  t o  
N 

F2 is  p o s i t i v e  (Table 4.XXVI1, 

E ~ p r e s s i o n  11 ) .  

The n e g a t i v e  s i g n  and almost s i g n i f i c a n t  c o e f f i c i e n t  on t h e  proxy v a r i a b l e  

P8 i n  t h e  r e g r e s s i o n  Equation 4,  i n d i c a t e s  t h a t  open back door ope ra t ions ,  

Reserve Bank d i scoun t ing  p r i v i l e g e s  and Reserve Bank lending  t o  non money 

market f i n a n c i a l  i n s t i t u t i o n s , e x e r t  a nega t ive  impact on t h e  c r e d i t  market 

r a t e .  

I n  t h e  fo l lowing  s e c t i o n ,  we e s t i m a t e  a  money supply func t ion  and use  

t h e  d a t a  from t h i s  s e c t i o n ,  i n  con juc t ion  w i t h  t h e  money supply  e l a s t i c i t e s ,  

t o  o b t a i n  e s t ima te s  of t h e  money m u l t i p l i e r  e l a s t i c i t e s  w i th  r e s p e c t  t o  t h e  

exogenous v a r i a b l e s .  The empi r i ca l  r e s u l t s  i n  t h i s  s e c t i o n  a r e  summarised i n  

Sec t ion  7 . 3  below. 

7.2 Es t imat ion  of t h e  Money Supply Funct ion '  

I n  Chapter 2, Sec t ion  7,  t h e  money supply  reduced form is  der ived  from 

d e f i n i t i o n s  f o r  t h e  ad jus t ed  monetary base  and t h e  money s tock ,  t h e  r a t i o  

demand f u n c t i o n s  of t h e  banking and p r i v a t e  s e c t o r s ,  and t h e  c r e d i t  market 

r a t e  s o l u t i o n  func t ion .  From t h e  gene ra l  form of t h e  money supply reduced 



form (Equation 2-57),we s p e c i f y  t h e  r e g r e s s i o n  equat ion  f o r  t h e  money supply 

func t ion  as :  

where t h e  money supply depends on t h e  ad jus t ed  monetary base ,  r e a l  weal th ,  

t h e  p r i c e  l e v e l ,  income d i s t r i b u t i o n ,  Bank Rate,  t h e  s t o c k  of government deb t ,  

t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  and a  proxy v a r i a b l e  

f o r  Reserve Bank d i scoun t ing  p r i v i l e g e s .  The measures used f o r  t h e  exogenous 

v a r i a b l e s  on t h e  r i g h t  hand s i d e  of  Equat ion '4-25 a r e  d iscussed  i n  t h e  previous  

s e c t i o n  (with t h e  except ion  of P D) and apply h e r e  f o r  t h e  same reasons .  9 3  
8 

W/Pw i s  a measure of r e a l  non human wea l th  and pN i s  t h e  s t o c k  of  ou ts tand-  

i n g  government debt  he ld  by t h e  banking and p r i v a t e  s e c t o r s  (excluding t h e  

Pub l i c  Debt Commissioners). P D is a dummy v a r i a b l e  cap tu r ing  t h e  e f f e c t s  
8  

of unmeasurable de te rminants  of Reserve Bank lending .  A s  i n d i c a t e d  i n  Sec t ion  

7.1, t h r e e  p o s s i b l e  proxy v a r i a b l e s  a r e  a v a i l a b l e ;  t h e  lending  r a t i o  
'8' 

t h e  r e s i d u a l s  from t h e  P8 s t r u c t u r a l  r e g r e s s i o n  equat ion ,  and t h e  P8D 

v a r i a b l e ,  which is  a dummy v a r i a b l e  cap tu r ing  t h e  e f f e c t  on t h e  money mul t i -  

p l i e r  of changes i n  t h e  r a t i o  parameter  P8. P D i s  cons t ruc t ed  by c a l c u l a t i n g  
8 

t h e  annual percentage  c o n t r i b u t i o n  of 
P8 

t o  percentage  changes i n  t h e  money 

m u l t i p l i e r ,  and a s s ign ing  t h e  i n t e g e r  1 f o r  p o s i t i v e  c o n t r i b u t i o n s  and t h e  

9 3 * ~ u l t i c o l l i n e a r i t y  is  minimised w i t h  t h e  use  of r e a l  non human weal th ,  
a s  opposed t o  r e a l  n e t  n a t i o n a l  income o r  r e a l  permanent income, and t h e  
s t o c k  of ou t s t and ing  government deb t  (excluding t h e  Pub l i c  Debt Commisioners) 
has  t h e  lowest  c o r r e l a t i o n  w i t h  t h e  o t h e r  independent v a r i a b l e s ,  i n  c o n t r a s t  

I 
I t o  t h e  t o t a l  s t o c k  of  government deb t .  



i n t e g e r  -1 f o r  nega t ive   contribution^.^^ Since  a Reserve Bank lending  proxy 
I 

is inc luded  i n  t h e  c r e d i t  market equat ion  i t  must a l s o  appear i n  t h e  money 

supply equat ion.  P  D i s  almost s i g n i f i c a n t  and has  t h e  c o r r e c t  s i g n ,  f a c i l -  8  

i t a t i n g  a  t e s t  of t h e  i n f l u e n c e  of movements i n  t h e  money m u l t i p l i e r  no t  

expla ined  by a  change i n  Bank Rate and t h e  ad jus t ed  monetary base  (o r  i n t e r -  

n a t i o n a l  r e s e r v e s ) .  A dummy v a r i a b l e  is  chosen h e r e  i n  favour of t h e  
8  

v a r i a b l e ,  s i n c e  P  D is  more s i g n i f i c a n t  than  . 9 5  
8  8  

Our choice  of a  brbad d e f i n i t i o n  of money ( inc lud ing  t ime d e p o s i t s )  

96 
should b e  expla ined .  I n  theory ,  we d i s t i n g u i s h  between t h e  t r a n s a c t i o n s  and 

s p e c u l a t i v e  demand f o r  money b u t  i n  p r a c t i c e  t h e  two c a t e g o r i e s  a r e  no t  

c l e a r l y  d i s t i n g u i s h a b l e .  While currency and demand d e p o s i t s  a r e  c l e a r l y  

media of  exchange, and t h e r e f o r e  s a t i s f y  t h e  t r a n s a c t i o n s  demand, t ime d e p o s i t s  

a r e  o f t e n  he ld  f o r  t r a n s a c t i o n  purposes i f  t r a n s a c t i o n s  c o s t s  a r e  s u f f i c i e n t l y  

low, w h i l e  a t  t h e  same t ime s a t i s f y i n g  t h e  s p e c u l a t i v e  motive. The appropr i a t e  

d e f i n i t i o n  of money t u r n s  on t h e  s u b s t i t u t i o n  r e l a t i o n s h i p  between money and 

non money a s s e t s ,  which is  an empi r i ca l  ques t ion .  However, of re levance  t o  

t h i s  s tudy  i s  t h e  ques t ion  of t h e  group of money a s s e t s  c o n t r o l l e d  by t h e  

Monetary A u t h o r i t i e s .  F i n a l l y ,  a  narrow d e f i n i t i o n  of money, which concent ra tes  

on t h e  t r a n s a c t i o n s  demand, is  th rea t ened  w i t h  a  h igh  degree of  i n s t a b i l i t y  

due t o  t h e  e x i s t e n c e  of  very  c l o s e  s u b s t i t u t e s  such a s  t ime depos i t s .  We have 

9 4 * ~ h e  method of c a l c u l a t i n g  t h e  p e r c e n t a g e  c o n t r i b u t i o n  of P8 t o  
changes i n  t h e  money m u l t i p l i e r  is  expla ined  i n  Appendix A.18 f o r  q u a r t e r l y  
da t a .  Exac t ly  t h e  same method us used on annual d a t a  f o r  t h e  purpose of con- 
s t r u c t i n g  P8D. 

9 5 * ~ s i n g  t h e  r e s i d u a l s  from t h e  P  s t r u c t u r a l  equat ion  in t roduces  a  
h igh  degree of m u l t i c o l l i n e a r i t y  and a u f o c o r r e l a t i o n  which s i g n i f i c a n t l y  a l t e r s  
t h e  o the rwi se  robus t  c o e f f i c i e n t s  on t h e  remaining independent v a r i a b l e s ;  
s i g n s  a r e  o f t e n  reversed  and t -va lues  become i n s i g n i f i c a n t .  P8 genera tes  
broadly  t h e  same r e s u l t s  a s  P8D, w i t h  r e s p e c t  t o  c o e f f i c i e n t  va lues  and 
t - s t a t i s t i c s .  

9 6 * ~ .  L a i d l e r  [70],Pp. 79, 80. 
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adduced evidence t o  show t h a t  t h e  s u b s t i t u t i o n  r e l a t i o n s h i p  between money 

(narrowly def ined)  and time d e p o s i t s  i n  South Af r i ca  is  l i k e l y  t o  b e  c l o s e  

and t h a t  a narrow d e f i n i t i o n  is  h i g h l y  uns t ab le  due t o  t h e  observed i n c r e a s e  

i n  t h e  t ime d e p o s i t  r a t i o  over  t h e  period.97 Such a  c o n s i s t e b t  change i n  

p o r t f o l i o  p r a c t i c e s  e x e r t s  a s e c u l a r  upward p re s su re  on t h e  money supply  

(broadly def ined)  due t o  t h e  e x i s t e n c e  of  d i f f e r e n t i a l  cash r e s e r v e  r equ i r e -  

ments. To remove t h e  i n s t a b i l i t y  and t o  cap tu re  t h e  e f f e c t s  of t h e  s t a t u t o r y  

r e s e r v e  d i f f e r e n t i a l ,  we choose a broad d e f i n i t i o n  which inc ludes  t i m e  d e p o s i t s .  

And of  course ,  from a  po l i cy  p o i n t  of view t h e  Monetary A u t h o r i t i e s  can c o n t r o l  

the broader  aggregate .  

I n  Table 4.XXIX t h e  r eg re s s ion  r e s u l t s  a r e  presented.98 Equations 1 and 

2, d i r e c t  a t t e n t i o n  t o  t h e  government deb t  v a r i a b l e  and t h e  dummy v a r i a b l e  

is  excluded. Both t h e  t o t a l  s t o c k  of government debt  (FN) and t h e  s t o c k  

N of long-term debt  (F2) a r e  s i g n i f i c a n t  w i t h  t h e  c o r r e c t  s i g n s  and almost 

i d e n t i c a l  c o e f f i c i e n t s ,  i n d i c a t i n g  t h a t  e i t h e r  v a r i a b l e  is appropr i a t e  i n  

exp la in ing  t h e  money supply. The same phenomenon i s  observed i n  t h e  c r e d i t  

market r a t e  r e g r e s s i o n  r e s u l t s .  Whereas long-term debt  is  r e l a t i v e l y  more 

s i g n i f i c a n t  f o r  t h e  c r e d i t  market r a t e ,  t o t a l  government debt  is  r e l a t i v e l y  

more s i g n i f i c a n t  f o r  t h e  money supply.  

I n  Equat ions 3 and 4 ,  t h e  dummy v a r i a b l e  P8D 
i s  added wi thout  a l t e r i n g  

the r e s u l t s  m a t e r i a l l y .  The c o e f f i c i e n t s  on t h e  ad jus t ed  monetary base  and 

income d i s t r i b u t i o n  a r e  increased  somewhat and t h e  l a t t e r  ga ins  i n  s i g n i f i c a n c e .  

P D i s  n o t  s e r i o u s l y  i n s i g n i f i c a n t  and has  t h e  c o r r e c t  s ign .  Bank Rate is  
8 

9 7 * ~ e e  Secs.  3 . 3  and 6.2.1 f o r  a  d i scuss ion  of t h e  t ime d e p o s i t  r a t i o  
and t h e  s t r u c t u r a l  equat ion  r eg re s s ion  e s t ima t ions ,  r e spec t ive ly .  

9 8 * ~ h e  money supply equat ion  is es t imated  i n  logar i thmic  form w i t h  annual 
d a t a  f o r  t h e  per iod  1950 - 1971, and t h e  c o e f f i c i e n t s  a r e  i n t e r p r e t e d  a s  t h e  
e l a s t i c i t y  express ions  i n  Equation 3-19, t h e  expanded ve r s ion  of which is 
given i n  Equation A .  10.1-4 (Appendix A .  10.1) .  



TABLE 4.XXIX 

SOURCE: South A f r i c a n  Q u a r t e r l y  R u l l e t l n .  Data l l s t l n g s  o f  the variables may be found i n  Appendix 
- A.19. 

NOTES: The equations a re  es t imated I n  l o e a r l t h m l c  form us1n.q annual year-end data. Eguat lons 1-5 
a r e  es t lmated f o r  the p e r l o d  1q50-1971 and equa t i on  6 i s  es t imated f o r  the pe r l od  1754-1971 due t o  
l ack  o f  da ta  f o r  the I, v a r i a b l e .  I.IZ = the money supp\y, C constant  term, Dc = the ad jus ted  monetary 
base, W / P , =  r e a l  wealth, Pv = the  p r i c e  l eve l ,  Y O l S  = Income distribution, I,,,- - Dank Rate, F' = the 
o u t s t a n d i n g  s tock  o f  government debt, F c  = the  s tock  o f  lone-term government debt, lo = i n t e r e s t  r a t e  
on  non banklne sec to r  ea rn lng  assets, PgD = a  dummy v a r l a b l e  f o r  Reserve Sank d i s c o u n t i n g  p o l i c y .  
F lgu res  I n  parentheses a r e  t -va lues.  



added i n  Equation 5 ,  and t h e  r e s u l t s  a r e  unchanged w i t h  r e s p e c t  t o  Equation 3 .  

Addit ion of t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  ( io)  

i n  Equation 6 (with Bank Rate  excluded) ,  modif ies  t h e  r e s u l t  s u b s t a n t i a l l y ,  

r a i s i n g  t h e  l e v e l  of a u t o c o r r e l a t i o n  and render ing  t h e  a d j u s t e d  base  i n  

s i g n i f i c a n t .  Our pre l iminary  tests w i t h  io and Bank Rate t o g e t h e r ,  completely 

d e s t r o y  o therwise  robus t  c o e f f i c i e n t  e s t i m a t e s ,  and t h e  low l e v e l  of auto- 

c o r r e l a t i o n  i n  t h e  r e g r e s s i o n  equa t ions ,  and n e i t h e r  of  t h e  two v a r i a b l e s  a r e  

eve r  s i g n i f i c a n t .  Using i a lone  minimises t h e  d i s tu rbance  i n  t h e  equat ions ,  
0 

s o  t h a t  w e  u s e  t h e  c o e f f i c i e n t  on 
io i n  Equation 6 as ou r  b e s t  e s t ima te ,  

and choose Equation 5 a s  t h e  e s t i m a t i n g  equat ion  f o r  t h e  money supply  func t ion .  99 

We now d i s c u s s  t h e  r e g r e s s i o n  r e s u l t s  from Equation 5 i n  terms of t h e  

comparative s t a t i c  r e s u l t s  der ived  i n  Chapter 3 (Sec t ion  4 ) ,  and a s s e s s  t h e  

e f f e c t s  of a  change i n  t h e  exogenous v a r i a b l e s  on t h e  money supply.  The 

r e l e v a n t  d a t a  i s  arranged i n  t h e  t a b l e s  as fol lows.  Table 4.m con ta ins  

t h e  money supply e l a s t i c i t i e s  from r e g r e s s i o n  Equation 5 and 6 (Table 4.XXIX) 

t o g e t h e r  w i t h  t h e  e l a s t i c i t y  formulae (from Table 3 . V ) .  Each e l a s t i c i t y  

exp res s ion  con ta ins  t h e  e l a s t i c i t y  of the'money m u l t i p l i e r  w i t h  r e s p e c t  t o  

t h e  exogenous v a r i a b l e s  a s  a n  unknown which can b e  solved f o r  ( t he  e l a s t i c i t i e s  

of t h e  c r e d i t  market r a t e  w i t h  r e s p e c t  t o  t h e  exogenous v a r i a b l e s  a r e  known 

from Table 4.XXVI). These money m u l t i p l i e r  e l a s t i c i t i e s  a r e  c a l c u l a t e d  i n  

Table 4.XXX1, toge the r  w i t h  t h e  i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r ,  

e(m,ie) ,  and t h e  feedback ope ra to r  K ( t o  b e  d iscussed  i n  t h e  t e x t  below). 

Using t h e  r e g r e s s i o n  e s t ima te s  from Table 4 . W ,  t h e  money m u l t i p l i e r  e l a s t i c i -  

"*AS noted i n  Sec. 7.1, we a r e  r e l u c t a n t  t o  p l ace  g r e a t  f a i t h  i n  t h e  
dividend y i e l d  on i n d u s t r i a l  s h a r e s  a s  a measure of io, s i n c e  t h e  c r e d i t  
market r e g r e s s i o n  r e s u l t s  i n d i c a t e  t h a t  i t  i s  probably no t  a  t r u e  measure of 
t h e  oppor tun i ty  c o s t  o f  ho ld ing  demand and t ime depos i t s .  



- 298 - 
TABLE 4.XXX 

REGRESSION ESTIMATES OF THE MONEY 
SUPPLY ELASTICITIES WITH RESPECT 

TO THE EXOGENOUS VARIABLES 

e(M2,~a) = 1 + e(m,i )e(i , B ~ )  
e e = 0.48 

d ' d ' d ' 
e(M2,r ) = e(m,ie)e(ie,r ) + e(m,r ) = -0.067 

t' t' t' 
e(M2,r ) = e(m,ie)e(ie,r ) + e(m,r ) = -0.021 

e(M2,ibr) = e(m,ie)e(ie,ibr) + e(m,ibr) = -0.031 

e(M2,io) = e(m,i )e(ie,io) + e(m,iO) = -0.13 e 

e(M2,W/Pw) = e(m,ie)e(ie,W/Pw) + e(m,W/Pw)= 0.69 

e(M2,Py) = e m ,  e ,  + e(m,P ) = 1.13 
e Y Y 

e(M2,YDIS) = e(m,i je(ie,YD1~) + e(m,YDIS) = 0.59 e 

N 
~ ( M ~ , F ~ )  = e(m,ie)e(ie,~ = 0.12 

NOTES: The elasticity formulae are taken from Table 3.VI; 
the est+mates are Faken from equations 5, 6 in Table 4.XXIX. 
e(~~,rd ), e(~~,r' ) are indirect estimates calculated from 
the elasticity formulae in expressions 2, 3 of tvis table. 
e(m,ie) is calculated in Table 4.XXXT; e(ie,rt ), e(ie,rt') 
are given in Table 4.XXVI and e(m,rd ), e(m,rt ) are explicit 
expressions evaluated in Table 4.XVII. 



TABLE 4 .XXXI 

ESTIMATES OF THE MONEY MULTIPLIER 
ELASTICITIES WITH RESPECT TO THE 

CREDIT MARKET RATE AND THE 
EXOGENOUS VARIABLES 

NOTES: The money multiplier elasticities are calculated by 
solving for the unknowns in Table 4.XXX. K is defined in 
equation 3 - 23 (Chap. 3) and formulae 3,  4 are given and 
evaluated in Table 4.XVII. 



TABLE 4. X X X  I I 

SUL:I.IARY OF THE EST I ltATES OF TI1E D I R E C T  AND SECONDARY 
EFFECTS ON THE I!Ot.IEY SUPPLY OF CHANGES IN 

THE EXOGENOUS VARIABLES 
P P P L P ~ P ~ P P ~ ~ P = S t = P P I = E = = I = P ~ P ~ I e = = ~ e = E ~ ~ = ~ ~ ~ ~ = E ~ ~ ~ = = ~ = ~ ~ u = ~ ~  

I 
Exogenous I E l a s t i c i t i e s  D i r e c t  Secondary 
V a r i a b l e s  1 (Net  E f f e c t )  = E f f e c t  + E f f e c t  

(1) I ( 2  1 ( 3 )  (4 )  ............................................................ 
I 

x I e(Mt,x) e(m, x )  e(m, ie )e(ie,x!  ............................................................ 

NOTES: Colunins 2 and 3 a r e  taken  f rom Tab les  4.XXX 
and 4.XXXI. I n  column 4, e(m, ie) i s  taken  f r om  exp ress i on  
1 l n  Tab le  4.XXXl and e ( i e , x )  a r e  t h e  r e ~ r e s s i o n  c o c f f -  
i c i e n t s  i n  Table 4.XXVI. I n  row 9, e(i,,x) f o r  x  = F ~ ,  
used t o  e s t i m a t e  t he  secondary e f f e c t ,  i s  c a l c u l a t e d  
f r o m  exp ress i on  9 i n  Tab le  4.XXX. 
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ties from Table 4.XXX1, and t h e  i n g e r e s t  r a t e  e l a s t i c i t i e s  from Table 4.XXV1, 

we  c a l c u l a t e  ( i n  Table 4.XXXII) t h e  r e l a t i v e  c o n t r i b u t i o n  of t h e  secondary 

i n t e r e s t  r a t e  e f f e c t  (Column 4) and t h e  d i r e c t  e f f e c t  (Column 3) t o  changes 

j.n t h e  money supply,  due t o  changes i n  t h e  exogenous v a r i a b l e s .  Table 4.XXXII 

provides a  convenient  summary of t h e  da t a .  

As mentioned above, r e g r e s s i o n  Equation 5 is  chosen a s  t h e  a p p r o p r i a t e  

money supply func t ion .  Overa l l  i t  exp la ins  99 per  cen t  of t h e  v a r i a t i o n  i n  

t h e  money supply  w i t h  no a u t o c o r r e l a t i o n  i n  t h e  r e s i d u a l s .  A l l  t h e  explana tory  

v a r i a b l e s  a r e  h i g h l y  s i g n i f i c a n t  w i t h  t h e  except ion  of  income d i s t r i b u t i o n ,  

Bank Rate  and t h e  dummy v a r i a b l e ,  and a l l  t h e  s i g n s  a r e  a s  hypothesised.  We 

do n o t  r e j e c t  t h e  v a r i a b l e s  w i t h  non s i g n i f i c a n t  c o e f f i c i e n t s  given t h a t  

they  a r e  our  b e s t  e s t ima te s .  They have t h e  c o r r e c t  s i g n s  and our  a p r i o r i  

b e l i e f  i n  t h e i r  r e l evance  is  s t rong ,  p a r t i c u l a r l y  i n  view of  t h e  i n d i r e c t  

evidence a l r e a d y  ob ta ined ,  t h a t  t h e  income d i s t r i b u t i o n  v a r i a b l e  a f f e c t s  t h e  

demand f o r  cur rency ,  and Bank Rate i s  s i g n i f i c a n t  i n  exp la in ing  t h e  

Reserve Bank's l end ing  r a t i o .  loo The problem of m u l t i c o l l i n e a r i t y  posed an  

i n i t i a l  problem, a s  is  t o  b e  expected w i t h  long-run t ime s e r i e s  d a t a  where 

a l l  v a r i a b l e s  i n c r e a s e  over  time. However, we use  v a r i a b l e  measures with t h e  

lowest  degree of i n t e r - co r r e l a t ion , and  step-wise t e s t s  on t h e  equat ions  i n d i -  

c a t e  t h a t  t h e  c o e f f i c i e n t s  a r e  h i g h l y  s t a b l e .  On t h e s e  grounds we f i n d  t h e s e  

r e s u l t s  s a t i s f a c t o r y .  

Re fe r r ing  t o  Table 4.XXX, t h e  ad jus t ed  monetary base  e x e r t s  a p o s i t i v e  

i n f l u e n c e  on t h e  money supply  of l e s s  than  un i ty .  The t ransmiss ion  mechanism 

is summarised i n  t h e  formla f o r  t h e  e l a s t i c i t y ,  t h e  s e p a r a t e  terms of which ,  

r e f l e c t  t h e  d i r e c t  and secondary ( i n t e r e s t  r a t e )  e f f e c t s .  I n i t i a l l y ,  an 

l o O * s e e  r e g r e s s i o n  equations i n  Table 4.XXI1, and n. 75 above. 



i n c r e a s e  i n  t h e  ad jus t ed  monetary base  r a i s e s  t h e  money supply  p ropor t iona te ly  

s i n c e  t h e  d i r e c t  e f f e c t  is u n i t y  (Table 4.XXXI1, Expression 1 ) .  The c r e d i t  

market r a t e  d e c l i n e s  causing a  f a l l  i n  t h e  money m u l t i p l i e r .  A 1 per  cen t  

i n c r e a s e  i n  t h e  base  lowers t h e  c r e d i t  market r a t e  by 0.39 pe r  c e n t  and t h e  

i n t e r e s t  e l a s t i c i t y  of  t h e  money m u l t i p l i e r  i s  1.33 (Table 4.XXX1, Expression 

1 ) .  The product  of  t h e s e  two e l a s t i c i t i e s  g ives  an e s t ima te  of t h e  secondary 

i n t e r e s t  r a t e  e f f e c t ,  equa l  t o  -0.52 (Table 4.XXXI1, Column 4 ) .  Thus, t h e  

d i r e c t  e f f e c t  o f  a  1 p e r  cen t  i n c r e a s e  i n  t h e  ad jus ted  monetary base  i s  mod- 

i f i e d  by t h e  secondary i n t e r e s t  rate e f f e c t  which lowers t h e  money m u l t i p l i e r  

by 0.52 p e r  cent  r e s u l t i n g  i n  a  n e t  i n c r e a s e  i n  t h e  money supply of 0.48 pe r  

cen t .  The n e g a t i v e  secondary i n t e r e s t  r a t e  mechanism ope ra t e s  t o  a t t e n u a t e  

t h e  p o s i t i v e  d i r e c t  e f f e c t  on t h e  money supply of an inc rease  i n  t h e  ad jus t ed  

monetary base. 

Our e s t i m a t e  of t h e  i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r  i s  calcu-  

l a t e d  i n  Table 4.XXX1, and is  of gene ra l  importance f o r  a l l  t h e  e l a s t i c i t i e s  

i n  Tables  4.XXX and 4.XXXI1, s i n c e  i t  forms the  common l i n k  between i n i t i a l  

changes i n  t h e  exogenous v a r i a b l e s  and t h e  u l t ima te  response of t h e  money 

supply.  That e(m,j.  ) is  p o s i t i v e ,  is  i n  accordance w i t h  t h e  money supply  
e  

d ' t '  101  Our hypo thes i s  and r e q u i r e s  t h a t  P  > P8, bl < 1 and r > r . 
1 

empi r i ca l  i n v e s t i g a t i o n  shows t h a t  t h e s e  i n e q u a l i t i e s  a r e  s a t i s f i e d .  
102 

Having e s t a b l i s h e d  i n  Sec t ion  7.1, t h a t  changes i n  t h e  exogenous v a r i a b l e s  

(excluding t h e  ad jus t ed  monetary base)  r a i s e  t h e  c r e d i t  market r a t e ,  and s i n c e  

101'~ee Appendix A . l O .  2,  Equation A.  10.2-17, and Equation 3-22 i n  t h e  t e x t .  

'02*see no te s  t o  Table 4.XVII. 



e(m,ie) is p o s i t i v e ,  t h e  secondary i n t e r e s t  rate mechanism working through 

t h e  money m u l t i p l i e r  a t t e n u a t e s  t h e  d i r e c t  e f f e c t  on t h e  money s t o c k  of a  

change i n  t h e  exogenous v a r i a b l e s  (with t h e  except ion of r e a l  weal th ;  see 

Table 4 .XXXII) . 
The same phenomenon i s  revea led  by r e f e r r i n g  t o  v a r i a b l e  K, t h e  feed- 

back o p e r a t o r  (K is de f ined  i n  Chapter 3; s e e  Equation 3-23). K summarises 

t h e  combined i n t e r e s t  rate e f f e c t  on t h e  money and c r e d i t  market m u l t i p l i e r s ,  

and t h e  h func t ion .  Since t h e  c r e d i t  market rate i s  n e g a t i v e l y  a s s o c i a t e d  

w i t h  changes i n  t h e  a d j u s t e d  monetary base ,  K is i n  f a c t  t h e  e l a s t i c i t y  of 

t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  changes i n  t h e  ad jus t ed  monetary base ,  

e ( r n , ~ ~ ) ,  and is  t h e r e f o r e  a  measure of t h e  s t r e n g t h  of t h e  feedback mechanism 

o r  t h e  i n f l u e n c e  of t h e  c r e d i t  market r a t e  i n  t h e  money supply process .  

Sc ru t iny  of Table 3.IX r e v e a l s  t h a t  K e n t e r s  a l l  t h e  e l a s t i c i t y  exp res s ions  

m u l t i p l i c a t i v e l y .  S ince  0 < e(m,i  ) < [ e ( a , i  ) - e (h , i e ) ] ,  which ou r  
e e  

empi r i ca l  e s t ima te s  suppor t ,  K i s  cons t ra ined  t o  l i e  i n  t h e  i n t e r v a l  between 

10 3 zero  and u n i t y  and i s  equal  t o  0.52 (Table 4.XXXI). 

I n  consequence, we conclude t h a t  t h e  ' i n t e r e s t  rate mechanism a t t e n u a t e s  

t h e  impact on t h e  money supply of changes i n  t h e  exogenous v a r i a b l e s ,  by 

reducing  t h e  impact of t h e  d i r e c t  e f f e c t .  104 

Changes i n  s t a t u t o r y  r e s e r v e  requirements i n f luence  t h e  money supply  

nega t ive ly ,  w i t h  t h e  s t a t u t o r y  r e s e r v e  requirements on demand d e p o s i t s  e x e r t i n g  

l o 3 * s e e  Equation 3-24 i n  t h e  t e x t .  e ( a , i e )  - e(h,ie) = 2.56 and 
e(m,ie) = 1.33 (Tables 4.XXVII and 4.XXX1, r e s p . ) .  

'O4*llote t h a t  K d i f f e r s  from t h e  secondary e f f e c t  i n  Table 4.XXXI1, 
s i n c e  i t  inc ludes  e(m,ie)  b u t  excludes t h a t  p a r t  o f  e ( i e ,x )  a t t r i b u t a b l e  
t o  d i r e c t  changes i n  m u l t i p l i e r  a  and t h e  h function; c f .  express ions  i n  
Table 4.XXX, Table 3.V and t h e  d e f i n i t i o n  of K (Chap. 3, Sec. 4 ,  Equation 
3-23) . 



a r e l a t i v e l y  s t r o n g e r  i n f l u e n c e  thqn t h a t  on t ime d e p o s i t s  (Table ~..xxx). 10 5 

An i n c r e a s e  i n  t h e  s t a t u t o r y  r e s e r v e  requirement on demand d e p o s i t s  of 1 pe r  

c e n t ,  lowers  t h e  money m u l t i p l i e r  by 0.2 pe r  c e n t  d i r e c t l y .  The c r e d i t  

market r a t e  r i s e s  inducing a  secondary p o s i t i v e  response i n  t h e  money mult i -  

p l i e r  of 0.13 per  cen t .  The n e t  i n c r e a s e  i n  t h e  money supply is t h e r e f o r e  

0.07 pe r  c e n t  (Table 4.XXXII). The p o s i t i v e  secondary i n t e r e s t  r a t e  e f f e c t  

a t t e n u a t e s  b u t  does n o t  outweigh t h e  nega t ive  d i r e c t  e f f e c t  o f  a change i n  

s t a t u t o r y  r e s e r v e  requirements .  

A s i m i l a r  process  occurs  f o r  Bank Rate,  where a  1 p e r  c e n t  i n c r e a s e  i n  

Bank Rate  lowers  t h e  money m u l t i p l i e r  d i r e c t l y  by 0.44 pe r  cen t ;  t h e  c r e d i t  

market r a t e  r i s e s  inducing a  secondary i n c r e a s e  i n  t h e  m u l t i p l i e r  of  0.41 

pe r  c e n t ,  and t h e  money supply  i n c r e a s e s  by 0.03 pe r  c e n t ;  t h e  sum of t h e  

d i r e c t  and secondary e f f e c t s .  Again we s e e  t h a t  t h e  p o s i t i v e  secondary 

i n t e r e s t  rate e f f e c t  incompletely a t t e n u a t e s  t h e  p o s i t i v e  d i r e c t  e f f e c t  on 

t h e  money supply of a change i n  Bank Rate  (Table 4.XXXT.1, Expression 4 ) .  

That Bank Rate is s i g n i f i c a n t  i n  t h e  c r e d i t  market r a t e  equat ion  b u t  no t  

i n  t h e  money supply  func t ion  i m p l i e s  t h a t  Bank Rate may b e  more e f f e c t i v e  

f o r  a n  i n t e r e s t  r a t e  p o l i c y  designed t o  p r o t e c t  t h e  ba lance  of payments, 

r a t h e r  than  f o r  money supply  pol icy .  A v a r i a b l e  which t r u l y  measures t h e  

i n f l u e n c e  of Reserve Bank d i scoun t ing  p r i v i l e g e s  and t h e  r e g u l a r  supply of 

Reserve Bank c r e d i t  t o  non money market (o r  banking s e c t o r )  i n s t i t u t i o n s ,  

may prove more s i g n i f i c a n t  i n  t h e  de te rmina t ion  of t h e  money supply. 

1 0 5 * ~ s t i m a t e s  of  t h e  e l a s t i c i t y  of t h e  money supply wi th  r e spec t  t o  changes 
i n  s t a t u t o r y  r e s e r v e  requirements  a r e  obta ined  i n d i r e c t l y  from t h e  formulae 
i n  Table  4.XXX. Given e$m,i,) i n  Table 4.XXXI; e ( i e , r d ' ) ,  e ( i e , r t t )  i n  
Table 4.XXVII and e(m,rd ), e(m,r t ' )  i n  Table 4.XVI1, t h e  e l a s t i c i t y  of 
t h e  money supply  w i t h  r e s p e c t  t o  changes i n  s t a t u t o r y  r e se rve  requirements  
can  b e  c a l c u l a t e d .  



An 

through 

assessment of t h e  r e l a t i v e  e f f i c a c y  of monetary p o l i c y  exe rc i sed  

t h e  ad jus ted  monetary base ,  s t a t u t o r y  r e s e r v e  requirements  and Bank 

Rate,  is now poss ib l e .  From Table 4 .XXXII it i s  c l e a r  t h a t  t h e  ad jus t ed  

monetary base  e x e r t s  a  s t ronge r  i n f luence  on t h e  money supply  than  e i t h e r  

s t a t u t o r y  r e se rve  requirements o r  Bank Rate.  The reason r e s t s  w i t h  t h e  

r e l a t i v e  s t r e n g t h s  of t h e  d i r e c t  and secondary e f f e c t s .  I n  t h e  c a s e  of  an 

inc rease  i n  t h e  ad jus t ed  monetary base,  t h e  impact e f f e c t  r a i s e s  t h e  money 

supply p ropor t iona te ly  by 1 per  c e n t ,  which i s  a t t e n u a t e d  by t h e  secondary 

e f f e c t  equal  t o  -0.52 per  cent .  I n  t h e  c a s e  of a  1 pe r  cen t  d e c l i n e  i n  

s t a t u t o r y  r e se rve  requirements,  t h e  impact r a i s e s  t h e  money supply  by 0.2 

per  cen t  and t h e  secondary e f f e c t  lowers t h e  money supply by 0.13 pe r  c e n t ,  

l e av ing  a  r e s i d u a l  i nc rease  i n  t h e  money supply  of 0.07 pe r  cen t .  S i m i l a r l y ,  

t h e  n e t  i n c r e a s e  i n  t h e  money supply f o r  a 1 p e r  cen t  f a l l  i n  Bank Rate is  

0.03 p e r  cen t .  

The s u p e r i o r  s t r e n g t h  of inc luence  of t h e  a d j u s t e d  monetary b a s e  over  

s t a t u t o r y  r e s e r v e  requirements and Bank Rate is revea led  f o r  bo th  t h e  c r e d i t  

market r a t e  and t h e  money supply f o r  t h e  same economic reasons.  The d i r e c t  

e f f e c t  of an i n c r e a s e  i n  t h e  ad jus t ed  monetary base  s imul taneous ly  r a i s e s  t h e  

money supply p ropor t iona te ly  on impact ( t he  d i r e c t  e f f e c t  is  un i ty ) , a s  w e l l  

a s  gene ra t ing  an  equiva len t  quan t i t y  of excess  r e s e r v e s  i n  t h e  banking s e c t o r ;  

whereas a  r educ t ion  i n  s t a t u t o r y  r e s e r v e  requirements  only gene ra t e s  excess  

r e se rves  i n  t h e  banking s e c t o r  wi th  t h e  money, supply he ld  cons t an t .  S i m i l a r l y ,  

a r educ t ion  i n  Bank Rate merely lowers t h e  c o s t  of Reserve Bank l end ing  on 

impact. The banking s e c t o r ,  of course ,  expands t h e  money supply by purchasing 

ea rn ing  a s s e s t s , r e f l e c t e d  by an i n c r e a s e  i n  t h e  money m u l t i p l i e r .  However, 

t o  o b t a i n  a  1 per  cent  i nc rease  i n  t h e  money supply on impact (equiva len t  

t o  a 1 p e r  c e n t  i n c r e a s e  i n  t h e  ad jus t ed  monetary b a s e ) , t h e  s t a t u t o r y  r e s e r v e  



requirement on demand d e p o s i t s  o r  Bank Rate  must b e  reduced by more than  2 
I 

pe r  cen t .  Notice i n  Table 4.XXXII t h a t  t h e  secondary e f f e c t  of  a change i n  

t h e  base  exceeds t h a t  of  bo th  s t a t u t o r y  r e s e r v e  requirements  and Bank Rate.  

This  is  due t o  t h e  r e l a t i v e l y  s t r o n g e r  e f f e c t  of a change i n  t h e  base  on t h e  

c r e d i t  market r a t e .  
106 

Our r e s u l t s  f o r  t h e  i n t e r e s t  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s  

( io)  and t h e  p r i c e  l e v e l  a r e  somewhat less c l e a r c u t .  I n  t h e  f i r s t  i n s t a n c e ,  

w e  are forced  t o  remain a g n o s t i c  by r e j e c t i n g  t h e  empi r i ca l  e s t i m a t e s  r a t h e r  

t han  t h e  hypothesis;and i n  t h e  second, p l a u s i b l e  empi r i ca l  r e s u l t s  i n d i c a t e  

t h a t  mod i f i ca t ion  of  t h e  s t r u c t u r e  is  requi red .  

Re fe r r ing  t o  Table 4.XXX (Expression 5) ,  t h e  response of t h e  money 

supply  t o  changes i n  i is  nega t ive  and c o n t r a r y  t o  t h e  hypothes is .  Now 
0 

t h e  evidence s o  f a r  shows t h a t  e(m,ie)e  ( i e ,  i o )  > 0. lo7 I f  we accept  t h a t  

e(M2,io) i s  nega t ive ,  t h i s  imp l i e s  t h a t  e(m,io) is  negative,which is  a 

r e v e r s a l  of t h e  hypothes is  t h a t  we f i n d  d i f f i c u l t  t o  accept  [ t h a t  e(m,io) > 0 ,  

is shown i n  Appendix A.8.2). S ince  t h e  c o e f f i c i e n t  on io i n  r e g r e s s i o n  

Equation 6 (Table 4.XXIX) i s  less s i g n i f k a n t  than  i n  t h e  c r e d i t  market 

r a t e  equat ion ,  and s i n c e  a l l  ou r  tests w i t h  t h i s  i n t e r e s t  r a t e  d i s t u r b  o ther -  

w i s e  s t a b l e  c o e f f i c i e n t s ,  we r e j e c t  t h e  r e g r e s s i o n  e s t i m a t e  a s  u n s a t i s f a c t o r y  

and sugges t  t h a t  f u r t h e r  i n v e s t i g a t i o n  i s  needed t o  e s t a b l i s h  t h e  p o s i t v e  

e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  t h e  i n t e r e s t  r a t e  on non 

banking s e c t o r  ea rn ing  a s s e t s .  I n  p a r t i c u l a r ,  a more s u i t a b l e  measure i s  

needed. Hence, from t h e  evidence h e r e  e s t a b l i s h e d , i t  appears  t h a t  t h e  second- 

l o 6 * s e e  Equation 3-27, where t h i s  conclus ion  is  formuated a p r i o r i .  

1 0 7 e ( i e , i o )  0 is  obta ined  from t h e  c r e d i t  market r a t e  r e g r e s s i o n  
Equation 5 (Table 4.XXV). Although t h e  c o e f f i c i e n t  is  n o t  s i g n i f i c a n t ,  t h e  
s i g n  i s  c o r r e c t  on a p r i o r i  grounds. 



8q e f f e c t  is  p o s i t i v e ,  as pos tu l a fed ,  and t h a t  w e  remain a g n o s t i c  on t h e  

in f luence  of t h e  d i r e c t  e f f e c t ,  and t h e r e f o r e ,  on t h e  n e t  e f f e c t  of  a  change 

in  io on t h e  money supply.  

I n  regard  t o  t h e  p r i c e  l e v e l ,  t h e  ' i n • ’  luence  on t h e  money supply  is  

p o s i t i v e .  An i n c r e a s e  i n  t h e  p r i c e  l e v e l ,  however, appears  t o  lower t h e  

money m u l t i p l i e r  (which is  con t r a ry  t o  t h e  hypo thes i s ) ,  implying t h a t  t h e  

d i r e c t  e f f e c t  is nega t ive  ( see  Table 4.XXXII). The c r e d i t  market r a t e  and 

money supply  r e g r e s s i o n  c o e f f i c i e n t s  a r e  s a t i s f a c t o r y  so  we accept  t h a t  an 

i n c r e a s e  i n  t h e  p r i c e  l e v e l  induces an  i n c r e a s e  i n  t h e  money supply. The 

d i r e c t  e f f e c t  i s  nega t ive ,  t h e  secondary e f f e c t  i s  p o s i t v e  and i n  t h i s  c a s e  

t h e  p o s i t i v e  secondary e f f e c t  outweighs t h e  nega t ive  d i r e c t  e f f e c t .  Conse- 

quen t ly ,  w e  sugges t  t h a t  f u r t h e r  s tudy  of t h e  s t r u c t u r e  is  requ i r ed  t o  es tab-  

l i s h  t h a t  t h e  p r i c e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  is  negat ive .  

An i n c r e a s e  in rea l  w e & h  exerts a  positive i n f  luence  on t h e  money supply 

b y  d i r e c t l y  r a i s i n g  t h e  money m u l t i p l i e r  and t h e  c r e d i t  market r a t e ,  t h e  

l a t t e r  inducing a  secondary i n c r e a s e  i n  t h e  money m u l t i p l i e r .  I n  t h e  c a s e  

of r e a l  w e a l t h , t h e r e f o r e ,  t h e  d i r e c t  and secondary e f f e c t s  r e i n f o r c e  each 

o t h e r  (Table 4.XXXI1, Expression 6 ) .  

I n  t h e  c a s e  of income d i s t r i b u t i o n  our  r e s u l t s  a r e  t e n t a t i v e  and sugges t ive .  

Income d i s t r i b u t i o n  is  no t  s i g n i f i c a n t  i n  e i t h e r  t h e  c r e d i t  market r a t e  

r e g r e s s i o n  equat ion  o r  t h e  money supply  equat ion  ( t h e  s i g n  is  c o r r e c t ) .  A s  

p o s t u l a t e d ,  a  r e d i s t r i b u t i o n  of income i n  favour of a  low income group, 

lowers t h e  money m u l t i p l i e r  d i r e c t l y  by r a i s i n g  t h e  currency r a t i o  (PI); 

t h e  c r e d i t  market r a t e  r i s e s  inducing a  secondary inc rease  i n  t h e  money 

mul t ip l ie r ,which  outweighs t h e  n e g a t i v e  d i r e c t  e f f e c t  r e s u l t i n g  i n  a  n e t  



i n c r e a s e  i n  t h e  money supply (Table 4.XXI1, Expression 8. lo8 That t h e  

in f luence  of income d i s t r i b u t i o n  on t h e  money supply  i s  dominated by t h e  

secondary i n t e r e s t  r a t e  mechanism is  no t  s u r p r i s i n g ,  i n  view of t h e  f a c t  

t h a t  t h e  income d i s t r i b u t i o n  v a r i a b l e  is r e l a t i v e l y  more s i g n i f i c a n t  i n  t h e  

c r e d i t  market r a t e  equat ion .  A 1 p e r  cen t  i n c r e a s e  i n  income d i s t r i b u t i o n  

i n  favour of a  low income group lowers  t h e  money supply  by 0.17 p e r  c e n t ,  

d i r e c t l y , t h r o u g h  t h e  money m u l t i p l i e r .  The ensuing i n c r e a s e  i n  t h e  c r e d i t  

market r a t e  induces a  0.76 pe r  c e n t  i n c r e a s e  i n  t h e  money m u l t i p l i e r , r e s u l t -  

i n g  i n  a  n e t  i n c r e a s e  i n  t h e  money supply  of  0.59 pe r  cent .  Fu r the r  implica- 

t i o n s  of  t h e  income d i s t r i b u t i o n  hypo thes i s  a r e  considered i n  s e c t i o n  11. 

F i n a l l y ,  t h e  i n f l u e n c e  of  t h e  s t o c k  o f  government debt  he ld  by t h e  

banking and p r i v a t e  s e c t o r s  (excluding t h e  Pub l i c  Debt Commissioners) on t h e  

money supply,  i s  p o s i t i v e .  An i n c r e a s e  i n  t h e  s t o c k  of  government debt  induces 

no i n i t i a l  d i r e c t  e f f e c t  on t h e  money m u l t i p l i e r ;  i t  ope ra t e s  d i r e c t l y  on t h e  

i n t e r e s t  r a t e  v i a  t h e  h  func t ion ,  and t h e  i n t e r e s t  r a t e  i n  t u r n  a f f e c t s  t h e  

money m u l t i p l i e r .  We a r e  a b l e  t o  o b t a i n  two d i f f e r e n t  e s t ima te s  f o r  t h e  money 

supply e l a s t i c i t y  w i t h  r e s p e c t  t o  government debt .  The f i r s t  i s  t h e  regre-  

s s i o n  c o e f f i c i e n t  i n  Table 4.XXXII (Column 2) ,  and t h e  second i s  obta ined  by 

i n s e r t i n g  t h e  c r e d i t  market r a t e  r e g r e s s i o n  c o e f f i c i e n t  i n t o  Expression 9 

i n  Table 4.XXX. I n  t h e  f i r s t  ca se  we o b t a i n  a  r eg re s s ion  e s t i m a t e  of  0.12, 

and i n  t h e  second t h e  c a l c u l a t e d  money supply  e l a s t i c i t y  is  0.023. Since t h e  

money supply r eg re s s ion  c o e f f i c i e n t  i s  h i g h l y  s i g n i f i c a n t  r e l a t i v e  t o  t h a t  

of t h e  c r e d i t  market r a t e  equat ion ,  w e  tend t o  accept  t h e  former. Thus, a  

l o 8 * ~ h a t  t h e  e l a s t i c i t y  of t h e  money supply is  p o s i t i v e  wi th  r e spec t  
t o  income d i s t r i b u t i o n  and t h a t  t h e  secondary i n t e r e s t  r a t e  e f f e c t  is  p o s i t i v e ,  
imp l i e s  a  nega t ive  s i g n  on t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i th  r e s p e c t  
t o  income d i s t r i b u t i o n ;  which, i n  t u r n ,  s a t i s f i e s  t h e  i n e q u a l i t y  cond i t i on ,  
t h a t  changes i n  PI, i n  consequence of a  change i n  income d i s t r i b u t i o n ,  
dominate t h e  induced v a r i a t i o n  i n  t h e  money m u l t i p l i e r  (Appendix A.8.2, 
Equation A.8.2-3). 



c ing  w i t h  t h e  c r e d i t  market r a t e .  

When e s t i m a t i n g  t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion ,  a  problem 

a r i s e s ,  o f  f i n d i n g  empi r i ca l  measures f o r  t h e  t h e o r e t i c a l  v a r i a b l e s .  For 

reasons  d iscussed  i n  t h e  t e x t ,  a  measure of r e a l  weal th  is used as t h e  appropr- 

' 0 9 * ~ h e  mean of t h e  two e s t i m a t e s  i s  0.071 which i s  c l o s e  t o  1 p e r  cen t .  

1 pe r  c e n t  i n c r e a s e  i n  government deb t  r a i s e s  t h e  money supply  by approx- 
I 

imate ly  0 .1  pe r  cen t .  
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Although t h e  dummy v a r i a b l e  is  n o t  s i g n i f i c a n t  i n  t h e  money supply  

func t ion  i ts s i g n  i s  p o s i t i v e  i n d i c a t i n g  t h a t  t h e  s p e c i a l  d i scoun t ing  p r i v i l -  

eges  on Treasury b i l l s ,  extended by t h e  Reserve Bank t o  t h e  money market and 

t h e  banking s e c t o r ,  and t h e  supply of Reserve Bank c r e d i t  t o  t h e  Land Bank 

and o t h e r  f i n a n c i a l  i n s t i t u t i o n s ,  s e r v e  t o  r a i s e  t h e  money supply.  V a r i a t i o n s  

i n  t h e s e  p r i v i l e g e s  change t h e  va lue  of  t h e  r a t i o  parameter  P8 and t h e  money 

m u l t i p l i e r .  Add i t i ona l  cash  r e s e r v e r s  are i n j e c t e d  i n t o  f i n a n c i a l  markets 

and even tua l ly  e n t e r  t h e  banking s e c t o r ,  pe rmi t t i ng  a  m u l t i p l e  expansion of 

t h e  money supply.  S ince  t h e  c o e f f i c i e n t  on t h e  P D v a r i a b l e  cannot  b e  8 

i n t e r p r e t e d  a s  an e l a s t i c i t y ,  measures of t h e  d i r e c t  and secondary e f f e c t s  

cannot b e  c a l c u l a t e d .  

I n  t h e  fo l lowing  s e c t i o n  we summarise t h e  empi r i ca l  r e s u l t s  ob ta ined  from 

t h e  c r e d i t  market r a t e  and money supply r e g r e s s i o n  equat ions .  

7 .3  Summary and Conclusions 

I n  Sec t ions  7.1 and 7.2, we e s t i m a t e  t h e  c r e d i t  market r a t e  s o l u t i o n  

func t ion  and t h e  money supply func t ion  f o r  South A f r i c a ,  and e v a l u a t e  t h e  

r e l a t i v e  impact of  t h e  p o l i c y  and o t h e r  exogenous v a r i a b l e s  on t h e  c r e d i t  

market r a t e  and t h e  money supply. We summarise t h e  empi r i ca l  evidence commen- 
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i a t e  budget c o n s t r a i n t  on t h e  p o r t f o l i o  demand functions,and t h e  s t o c k  of 

government debt  he ld  by t h e  Publ ic  Debt Commissioners is excluded from t h e  

government debt  v a r i a b l e .  The r a t i o  parameter P8 is  added t o  t h e  r e g r e s s i o n  

equa t ions ,  a s  a  proxy f o r  open back door ope ra t ions  and d i scoun t ing  p r i v i l e g e s  

of  t h e  Reserve Bank, and Reserve Bank lending  t o  non money market f i n a n c i a l  

i n s i t u t i o n s .  The long-term r a t e  on government debt  i s  used as a  proxy f o r  

t h e  c r e d i t  market r a t e .  

I n  gene ra l ,  t h e  c r e d i t  market r a t e  r eg re s s ion  equat ion  is  s a t i s f a c t -  

o ry  on a l l  c r i t e r i a ;  a l l  t h e  c o e f f i c i e n t s  are s i g n i f i c a n t  f o r  t h e  most p a r t  

( t he  t - s t a t i s t i c  on t h e  income d i s t r i b u t i o n  v a r i a b l e  is  n o t  s e r i o u s l y  ins ign-  

n i f i c a n t ) ,  t h e  s i g n s  a r e  c o r r e c t  and t h e r e  is  no i n d i c a t i o n  of a u t o c o r r e l a t i o n  

i n  t h e  residuals of t h e  equat ion.  Since t h e  i n t e r e s t  r a t e  on non banking 

s e c t o r  ea rn ing  a s s e t s  i n j e c t s  d i s t o r t i o n s  i n t o  an o therwise  s t a b l e  s e t  o f  

r e g r e s s i o n  c o e f f i c i e n t s ,  we exclude t h i s  r a t e  from t h e  c r e d i t  market r a t e  

e s t ima t ing  equat ion  and use  t h e  c o e f f i c i e n t  from another  equat ion  a s  our  

b e s t  e s t ima te .  

By i n s e r t i n g  t h e  r eg re s s ion  c o e f f i c i e n t s  i n t o  t h e  c r e d i t  market r a t e  

e l a s t i c i t y  formulae, we o b t a i n  e s t ima te s  of t h e  d i r e c t  and secondary e f f e c t s  

of a  change i n  t h e  exogenous v a r i a b l e s  on t h e  c r e d i t  market r a t e .  Our 

r e s u l t s  a r e  as fo l lows .  

1. The secondary e f f e c t  of a  change in ,exogenous v a r i a b l e s ,  ope ra t ing  

through t h e  c r e d i t  market m u l t i p l i e r  and t h e  h  func t ion  i s  p o s i t i v e  and 

g r e a t e r  than  un i ty ,  thereby,  a t t e n u a t i n g  t h e  p o s i t i v e  o r  nega t ive  d i r e c t  
I 

t 

I e f f e c t  on t h e  c r e d i t  market r a t e ,  o f  a  change i n  t h e  exogenous v a r i a b l e s .  

The d a t a  sugges t s  t h a t  t h e  secondary e f f e c t  i s  dominated by a s s e t  p o r t f o l i o  

r e a l l o c a t i o n s  r a t h e r  than  by debt  adjustments  ( t h e  i n t e r e s t  e l a s t i c i t y  of 



t h e  c r e d i t  market m u l t i p l i e r  exceeds t h e  i n t e r e s t  e l a s t i c i t i e s  of t h e  h 

func t ion  i n  a b s o l u t e  va lue ) .  

2. Changes i n  t h e  ad jus t ed  monetary base  induce an i n v e r s e  change i n  . 

t h e  c r e d i t  market r a t e ,  wh i l e  i n c r e a s e s  i n  s t a t u t o r y  r e se rve  requirements  and 

Bank Rate  e x e r t  a  p o s i t i v e  in f luence .  While a  1 per  cent  i n c r e a s e  i n  t h e  

a d j u s t e d  monetary base  lowers  t h e  c r e d i t  market r a t e  by 0.39  pe r  cen t ,  a  

1 pe r  cen t  r educ t ion  i n  s t a t u t o r y  r e s e r v e  requirements o r  Bank Rate induces 

a d e c l i n e  i n  t h e  c r e d i t  market r a t e  n o t  exceeding 0 . 3  per  cen t .  The i n f l u e n c e  

of Bank Rate exceeds t h a t  of t h e  s t a t u t o r y  r e s e r v e  requirement on demand 

d e p o s i t s  w i t h  t h e  s t a t u t o r y  r e s e r v e  requirement on time d e p o s i t s  be ing  t h e  

least i n f l u e n t i a l .  This  i n f l u e n c e  o rde r ing  i s  due t o  a  s i m i l a r  o rde r ing  

observed i n  t h e  r e l a t i v e  s t r e n g t h s  o f  t h e  d i r e c t  e f f e c t  ( the  secondary e f f e c t  

is  t h e  same f o r  a l l  exogenous v a r i a b l e s ) .  That t h e  ad jus ted  monetary base  

dominates t h e  i n f l u e n c e  of  t h e  o t h e r  p o l i c y  v a r i a b l e s  i s  due t o  an impact 

e f f e c t  on t h e  a s s e t  p r o t f o l i o s  of t h e  banking and p r i v a t e  s e c t o r s ,  whereas,  

t h e  remaining po l i cy  v a r i a b l e s  on ly  a f f ec t '  t h e  banking s e c t o r  i n i t i a l l y .  The 

d i r e c t  e f f e c t  on t h e  c r e d i t  market r a t e  of a  change i n  t h e  ad jus t ed  base  i s  

-1 whereas,  f o r  t h e  o t h e r  p o l i c y  v a r i a b l e s ,  i t  does not  exceed 0 . 8 .  

3.  The c r e d i t  market r a t e  responds p o s i t i v e l y  t o  an i n c r e a s e  i n  r e a l  

weal th ,  t h e  p r i c e  l e v e l  and t h e  r a t e  on non banking s e c t o r  ea rn ing  a s s e t s .  

Our e s t i m a t e s  of t h e i r  d i r e c t  e f f e c t s  a r e  p o s i t i v e  a s  hypothesised,  

implying t h a t  debt  adjustments  outweigh a s s e t  adjustments.  

4 .  A change i n  income d i s t r i b u t i o n  i n  favour of a  low income group 

lowers  t h e  c r e d i t  market r a t e ,  s i n c e ,  t h e  response of t h e  c r e d i t  market 



m u l t i p l i e r  is  negat ive .  This  suppor t s  t h e  hypothes is  t h a t  t h e  currency 

r a t i o  dominates v a r i a t i o n s  i n  t h e  c r e d i t  market m u l t i p l i e r  w i t h  r e s p e c t  t o  

changes i n  income d i s t r i b u t i o n .  

' ,  

5 .  An i n c r e a s e  i n  t h e  s t o c k  of  government deb t  h e l d  by t h e  banking 

and p r i v a t e  s e c t o r s ,  r a i s e s  t h e  c r e d i t  market r a t e ,  and t h e  e l a s t i c i t y  of t h e  

h f u n c t i o n  w i t h  r e s p e c t  t o  government debt  is p o s i t i v e .  

6 .  Open back door ope ra t ions ,  t h e  ex t ens ion  of s p e c i a l  d i scoun t ing  p r iv -  

i l e g e s ,  and Reserve Bank l end ing  t o  non money market f i n a n c i a l  i n s t i t u t i o n s ,  

appear  t o  e x e r t  a  nega t ive  i n f l u e n c e  on t h e  c r e d i t  market r a t e .  

The evidence above suppor t s  t h e  major i n t e r e s t  r a t e  hypothes is  of t h e  

model. We focus a t t e n t i o n  now, on s e v e r a l  o v e r a l l  behaviour  p a t t e r n s  t h a t  

emerge i n  Table 4.XXVIII. 

Of t h e  t h r e e  p o l i c y  v a r i a b l e s  ( t h e  a d j u s t e d  monetary base ,  s t a t u t o r y  

r e s e r v e  requirements  and Bank Ra te ) ,  t h e  ad jus t ed  monetary base  dominates 

changes i n  t h e  c r e d i t  market r a t e .  However, i n  terms of t h e  h i e r a r c h y  of  

e l a s t i c i t y  c o e f f i c i e n t s ,  real weal th ,  t h e  p r i c e  l e v e l  and income d i s t r i b u t i o n  

e x e r t  a  s t r o n g e r  i n f l u e n c e  than  t h e  a d j u s t e d  base .  

The same causa l  sequence t r a n s m i t s  t h e  impact of  changes i n  a l l  t h e  

exogenous v a r i a b l e s  t o  t h e  c r e d i t  market r a t e .  A l l  t h e  d i r e c t  e f f e c t s  a r e  

p o s i t i v e  (except f o r  t h e  ad jus t ed  b a s e ) ,  r e s u l t i n g  i n  an i n c r e a s e  i n  t h e  

c r e d i t  market r a t e  a t  t h e  e x i s t i n g  s e t  o f  a s s e t  p o r t f o l i o s  (a decrease  i n  t h e  

c a s e  of  t h e  ad jus t ed  base ) .  React ing t o  t h e  i n c r e a s e  i n  t h e  c r e d i t  market 

r a t e ,  t h e  banking and p r i v a t e  s e c t o r s  a d j u s t  t h e i r  a s s e t  and debt  p o s i t i o n s ,  

e x e r t i n g  a n  upward p re s su re  on t h e  c r e d i t  market r a t e  ( t h e  common secondary 



e f f e c t  i s  p o s i t i v e  f o r  a l l  exogenous v a r i a b l e s ) ,  which a t t e n u a t e s  t h e  i n i t i a l  

d i r e c t  e f f e c t .  

The empi r i ca l  evidence on t h e  money supply process  i s  summarised below. 

Sec t ion  7.2, commences wi th  a  s p e c i f i c a t i o n  of  t h e  e m p i r i c a l  money supply 

func t ion ,  t h e  t h e o r e t i c a l  coun te rpa r t  of which, is  t h e  money supply  s o l u t i o n  

func t ion  der ived  i n  Chapter 2 (Sect ion 7 ) .  A l l  t h e  explana tory  v a r i a b l e s  

a r e  i d e n t i c a l  t o  those used i n  t h e  c r e d i t  market r a t e  r eg re s s ion  equat ions  

w i t h  t h e  except ion  of a  dummy v a r i a b l e  used a s  a  proxy f o r  Reserve Bank 

d i scoun t ing  p r i v i l e g e s .  A dummy v a r i a b l e  i s  used i n  p re fe rence  t o  o t h e r  

proxy measures, s i n c e  i t  provides b e t t e r  s t a t i s t i c a l  r e s u l t s  and r e f l e c t s  t h e  

i n f l u e n c e  on t h e  money m u l t i p l i e r  of changes i n  t h e  Reserve Bankblending r a t i o .  

Ne choose a broad d e f i n i t i o n  of t h e  money supply ( inc lud ing  time d e p o s i t s )  as 

t h e  a p p r o p r i a t e  t e s t  v a r i a b l e ,  s i n c e  time d e p o s i t s  a r e  c l o s e  s u b s t i t u t e s  f o r  

demand d e p o s i t s  and a r e  c o n t r o l l a b l e  by t h e  Monetary A u t h o r i t i e s ,  a s  p a r t  o f  

t h e  t o t a l  l i a b i l i t i e s  of t h e  banking s e c t o r .  

The money supply func t ion  is  es t imated  i n  l oga r i thmic  form w i t h  annual 

d a t a  f o r  t h e  per iod  1950 t o  1971, and t h e  r e s u l t s  a r e  s a t i s f a c t o r y .  The 

equa t ion  exp la ins  99 per  cent  of t h e  v a r i a t i o n  i n  t h e  money supply  and i s  

f r e e  of  au toco r re l a t ed  r e s idua l s .  A l l  t h e  s i g n s  a r e  c o r r e c t  and t h e  v a r i a b l e s  

a r e  s i g n i f i c a n t  wi th  t h e  except ion of income d i s t r i b u t i o n ,  Bank Rate and t h e  

dummy v a r i a b l e  ( the  lat ter i s  no t  s e r i o u s l y  i n s i g n i f i c a n t ) .  By i n s e r t i n g  t h e  

r e g r e s s i o n  c o e f f i c i e n t s  i n t o  t h e  money supply e l a s t i c i t y  express ions  and 

s o l v i n g  f o r  t h e  unknown terms, we o b t a i n  e s t ima te s  of t h e  money m u l t i p l i e r  

e l a s t i c i t e s  w i th  respec t  t o  t h e  exogenous v a r i a b l e s  and t h e  c r e d i t  market rate. 

With t h e s e  e s t ima te s  of t h e  terms i n  t h e  money supply e l a s t i c i t y  exp res s ions ,  

we c a l c u a l t e  e s t ima te s  of t h e  d i r e c t  and secondary e f f e c t s  t h a t  l i n k  changes 

i n  t h e  exogenous v a r i a b l e s  t o  changes i n  t h e  money supply. The d i r e c t  e f f e c t  



is  measured by t h e  e l a s t i c i t y  of t h ~  money m u l t i p l i e r  with re spec t  t o  t h e  

exogenous var iab les ,and  t h e  secondary e f f e e t  is  measured by t h e  product of 

t h e  c r e d i t  market r a t e  response t o  changes i n  t h e  exogenous v a r i a b l e s  and t h e  

i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r  (Table 4.XXXII). The r e s u l t s  

a r e  a s  fo l lows .  

1. A 1 p e r  cen t  i n c r e a s e  i n  t h e  ad jus t ed  monetary base,  r a i s e s  t h e  

money supply by 0.48 pe r  cen t .  The d i r e c t  e f f e c t  on t h e  money supply i s  u n i t y  

and t h e r e f o r e  p ropor t iona l  t o  t h e  i n c r e a s e  i n  t h e  base.  However, t h e  second- 

a r y  i n t e r e s t  r a t e  e f f e c t  lowers t h e  money m u l t i p l i e r  by 0.52 per  c e n t ,  thereby ,  

a t t e n u a t i n g  t h e  d i r e c t  e f f e c t .  

2. From t h e  e l a s t i c i t y  exp res s ion  f o r  t h e  ad jus ted  monetary base,  we 

c a l c u l a t e  t h e  i n t e r e s t  e l a s t i c i t y  of  t h e  money m u l t i p l i e r  (and hence, of t h e  

money supply)  t o  b e  1.33. The d i r e c t  e f f e c t  of changes i n  a l l  t h e  exogenous 

v a r i a b l e s  except  r e a l  weal th  and t h e  a d j u s t e d  monetary base,  lowers t h e  

money m u l t i p l i e r  and r a i s e s  t h e  c r e d i t  market r a t e ,  which i n  t u r n  r a i s e s  

t h e  money m u l t i p l i e r .  The l a t t e r  secondary e f f e c t ,  t h e r e f o r e ,  a t t e n u a t e s  

t h e  i n f l u e n c e  of changes i n  t h e  exogenous v a r i a b l e s  on t h e  money supply;  by 

modifying t h e  d i r e c t  e f f e c t .  I n  t h e  c a s e  of  r e a l  weal th,  t h e  i n t e r e s t  rate 

e f f e c t  accen tua t e s  t h e  d i r e c t  e f f e c t .  

3. Since changes i n  t h e  c r e d i t  market r a t e  a f f e c t  bo th  t h e  money and 

t h e  c r e d i t  market m u l t i p l i e r s ,  and t h e  h func t ion ,  we e s t ima te  t h e  va lue  

of feedback ope ra to r  K . K cap tu re s  t h e  combined in f luence  of t h e  c r e d i t  

market r a t e  on both  m u l t i p l i e r s ,  and t h e  h func t ion ,  and t akes  a va lue  of 

0.52, which, a s  pos tu l a t ed ,  l i e s  i n  t h e  range 0 < K < 1. The in f luence  of 
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w3 Since  K e n t e r s  t h e  terms r ep resen t ing  the-secondary  ( i n t e r e s t  r a t e )  e f f e c t  
.& 
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T m u l t i p l i c a t i v e l y ,  i t  s e r v e s  t o  a t t e n u a t e  t h e  e f f e c t s  of a change i n  t h e  exo- 

genous v a r i a b l e s  (except r e a l  weal th)  on t h e  money supply,  t h i s  t i m e  working 

through t h e  c r e d i t  market m u l t i p l i e r  and t h e  h  func t ion .  I n  t h e  case  of  

t h e  a d j u s t e d  monetary base ,  K measures t h e  e l a s t i c i t y  of t h e  honey mul t i -  

p l i e r  w i t h  r e s p e c t  t o  changes i n  t h e  base .  A 1 pe r  c e n t  i n c r e a s e  i n  t h e  

a d j u s t e d  monetary base  induces a  f a l l  i n  t h e  money m u l t i p l i e r  of 0.52 per  

cen t .  

4. Inc reases  i n  s t a t u t o r y  r e s e r v e  requirements  and Bank Rate,  a f f e c t  

t h e  money supply nega t ive ly ,  w i th  t h e  s t a t u t o r y  r e s e r v e  requirement on demand 

d e p o s i t s  having t h e  s t r o n g e s t  e f f e c t .  The n e g a t i v e  d i r e c t  e f f e c t  o f  a change 

i n  t h e s e  p o l i c y  v a r i a b l e s  i s  a t t e n u a t e d  by,but n o t  outweighed by t h e  p o s i t i v e  

i n t e r e s t  r a t e  e f f e c t .  

5. Bank Rate p o l i c y  appears  more s i g n i f i c a n t  f o r  an i n t e r e s t  r a t e  

p o l i c y  r a t h e r  than  f o r  a  money supply  p o l i c y ,  be ing  more s i g n i f i c a n t  i n  t h e  

c r e d i t  market r a t e  r e g r e s s i o n  equat ion  than  t h e  money supply equat ion.  .We 

sugges t  t h a t  a  t r u e  measure of t h e  c o s t  of Reserve Bank c r e d i t  (d i scount ing  

p r i v i l e g e s  and l end ing  t o  non money market and non banking s e c t o r  f i n a n c i a l  

i n s t i t u t i o n s ) ,  may be  more r e l e v a n t  f o r  t h e  money supply func t ion .  

6. Comparing t h e  money supply  e l a s t i c i t i e s  w i th  r e spec t  t o  t h e  ad jus t ed  

monetary base ,  s t a t u t o r y  r e s e r v e  requirements  and Bank Rate,  our  r e s u l t s  

i n d i c a t e  t h a  t h e  base  e x e r t s  t h e  s t r o n g e s t  e f fec t , fo l lowed by t h e  s t a t u t o r y  

r e s e r v e  requirement on demand d e p o s i t s ,  Bank Rate and s t a t u t o r y  r e s e r v e  



requirements  on t ime d e p o s i t s ,  i n  t h a t  o rde r .  I n  each case ,  t h e  i n t e r e s t  

r a t e  mechanism a t t e n u a t e s  t h e  d i r e c t  e f f e c t  incompletely.  The dominant 

p o s i t i o n  of t h e  a d j u s t e d  monetary b a s e  is due t o  i t s  d i r e c t  e f f e c t  be ing  

u n i t y ,  whereas t h e  e l a s t i c i t i e s  of t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  

changes i n  s t a t u t o r y  r e s e r v e  requirements  and Bank Rate  a r e  l e s s  than  un i ty .  

The a d j u s t e d  monetary base  i s  t h e  only  p o l i c y  v a r i a b l e  t h a t  r a i s e s  t h e  money 

supply  p r o p o r t i o n a t e l y  on impact.  For t h e  same reasons ,  t h e  base  dominates 

t h e  i n f l u e n c e  of s t a t u t o r y  r e s e r v e  requirements  and Bank Rate on t h e  c r e d i t  

market rate. 

7. The r e s u l t s  regard ing  t h e  i n f l u e n c e  of t h e  i n t e r e s t  r a t e  on non 

bank ing . sec to r  ea rn ing  a s s e t s ,  a r e  i nconc lus ive ,  and we r e j e c t  t h e  s t a t i s t i c a l  

e s t i m a t e s  obta ined ,  wh i l e  main ta in ing  an  a g n o s t i c  p o s i t i o n  w i t h  r e spec t  t o  

t h e  hypothes is .  

8. An i n c r e a s e  i n  t h e  p r i c e  l e v e l ,  r a i s e s  t h e  money supply a s  pos tu l a t ed .  

However, t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  t h e  p r i c e  

l e v e l  is  n e g a t i v e  and con t r a ry  t o  our  hypothes is .  But we f i n d  t h e  s t a t i s t i c a l  

r e s u l t s  s a t i s f a c t o r y  and suggest  t h a t  t h e  in f luence  of p r i c e  changes on' t h e  

under ly ing  s t r u c t u r e  r e q u i r e s  f u r t h e r  s tudy .  Thus, i n  t h i s  i n s t ance ,  t h e  

d i r e c t  e f f e c t  is nega t ive  and is  outweighed by t h e  p o s i t i v e  secondary ( i n t e r -  

e s t  r a t e )  e f f e c t .  

9. The money supply responds p o s i t i v e l y  t o  an i n c r e a s e  i n  r e a l  weal th,  

due t o  an i n c r e a s e  i n  t h e  money m u l t i p l i e r  i n  both  t h e  d i r e c t  and secondary 

e f f e c t s .  I n  c o n t r a s t  t o  our  o t h e r  r e s u l t s ,  t h e  secondary e f f e c t  enhances 

t h e  i n f l u e n c e  of  t h e  d i r e c t  e f f e c t .  



10. A r e d i s t r i b u t i o n  of income i n  favour of a  low income group, raises 

t h e  money supply due t o  a  p o s i t i v e  secondary e f f e c t ,  which, outweighs a  neg- 

a t i v e  d i r e c t  e f f e c t .  Since t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i t h  r e spec t  

t o  income d i s t r i b u t i o n  is  nega t ive ,  an  i n e q u a l i t y  is  s a t i s f i e d  implying t h a t  

changes i n  t h e  m u l t i p l i e r  a r e  dominated by t h e  currency r a t i o ,  which r e a c t s  

t o  a change i n  income d i s t r i b u t i o n .  

11. Changes i n  t h e  s t o c k  of  ou t s t and ing  government debt  he ld  by t h e  

banking and p r i v a t e  s e c t o r s  (excluding t h e  Pub l i c  Debt Commissioners), induce 

p o s i t i v e  changes i n  t h e  money supply ,  and t h e  t ransmiss ion  mechanism ope ra t e s  

d i r e c t l y  through t h e  i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r .  

12. S p e c i a l  d i scoun t ing  p r i v i l e g e s  extended t o  money market i n s t i t u t i o n s  

and t h e  banking s e c t o r ,  and t h e  flow of Reserve Bank c r e d i t  t o  non money 

market f i n a n c i a l  i n s t i t u t i o n s ,  s e r v e  t o  r a i s e  t h e  money supply by r a i s i n g  

t h e  money m u l t i p l i e r  through t h e  r a t i o  parameter P8. S ince  a  dummy v a r i a b l e  

is  used t o  cap tu re  t h e  in f luence  of t h e s e  ope ra t ions ,  w e  cannot c a l c u l a t e  

t h e  s e p a r a t e  d i r e c t  and secondary e f f e c t s .  

The evidence summarised above,confirms t h e  comparative s t a t i c  implica-  

t i o n s  of t h e  model der ived  i n  Chapter 3,  Sec t ion  4. We d i r e c t  a t t e n t i o n  

t o  fou r  o v e r a l l  p a t t e r n s  of behaviour- impl5ed by t h e  d a t a  i n  Table 4.XXXII. 

F i r s t l y ,  t h e  exogenous v a r i a b l e s  may be  d iv ided  i n t o  t h r e e  c a t e g o r i e s ;  

p o l i c y  v a r i a b l e s  ( t h e  ad jus t ed  monetary base ,  s t a t u t o r y  r e s e r v e  requirements  

and Bank Ra te ) ,  exogenous v a r i a b l e s  r e f l e c t i n g  t h e  p u l l  of t h e  r e a l  s e c t o r  

on t h e  money supply ( r e a l  weal th ,  t h e  p r i c e  l e v e l ,  income d i s t r i b u t i o n ) ,  and 

5 t h e  r o l e  of t h e  ~ o v e r n m e n t ' s  budget d e f i c i t  f inanced by t h e  s a l e  of govern- 
D 

ment deb t .  Of t h e  t h r e e  po l i cy  v a r i a b l e s ,  t h e  ad jus t ed  base  is  c l e a r l y  t h e  



dominant ins t rument .  But a l l  t h r e e , r e a l  v a r i a b l e s  e x e r t  a  r e l a t i v e l y  s t r o n g e r  

i n f l u e n c e  on t h e  money supply i n  terms of t h e  h i e r a r c h y  of e l a s t i c i t y  coe- 

f f i c i e n t s .  

Secondly, t h e  same causa l  sequence t r a n s m i t s  t h e  impact of changes i n  

t h e  p o l i c y  v a r i a b l e s  t o  t h e  money supply.  I n  t h e  c a s e  of an  i n c r e a s e  i n  

s t a t u t o r y  r e s e r v e  requirements  and Bank Rate ,  t h e  d i r e c t  e f f e c t  is n e g a t i v e  

and t h e  money m u l t i p l i e r  d e c l i n e s ,  given t h e  e x i s t i n g  s e t  of i n t e r e s t  r a t e s .  

I n t e r e s t  r a t e s  r i s e ,  inducing  a  secondary rise i n  t h e  money m u l t i p l i e r  which 

incompletely a t t e n u a t e s  t h e  d i r e c t  e f f e c t .  For an i n c r e a s e  i n  t h e  ad jus t ed  

base ,  however, t h e  d i r e c t  e f f e c t  is  u n i t y  and t h e  secondary e f f e c t  i s  nega- 

t i v e  and l e s s  t han  uni ty .  I n  a l l  t h r e e  cases ,  t h e  d i r e c t  e f f e c t  of a  change 

i n  p o l i c y  v a r i a b l e s  on t h e  money supply ,  i s  modified by t h e  i n t e r e s t  r a t e  

mechanism. 

Th i rd ly ,  wh i l e  t h e  c a u s a l  l i n k a g e  between t h e  r e a l  v a r i a b l e s  and t h e  

money supply is  t h e  same a s  f o r  t h e  p o l i c y  v a r i a b l e s ,  t h e  i n t e r e s t  r a t e  

mechanism appears  t o  modify t h e  d i r e c t  e f f e c t  of changes i n  t h e  r e a l  v a r i a b l e s ,  

i n  a  d i f f e r e n t  p a t t e r n .  The i n t e r e s t  r a t e  mechanism accen tua t e s  t h e  p o s i t i v e  

impact of an i n c r e a s e  i n  r e a l  weal th  and completely r e v e r s e s  t h e  nega t ive  

impact of an i n c r e a s e  i n  t h e  p r i c e  l e v e l  and of a  r e d i s t r i b u t i o n  of  income. 

Changes i n  t h e  s t o c k  of ou t s t and ing  government debt  a r e  t r ansmi t t ed  t o  t h e  

money s u p p l y , d i r e c t l y  through t h e  c r e d i t  market v i a  changes i n  t h e  c r e d i t  

market r a t e .  

Four th ly ,  t h e  d i r e c t  e f f e c t  i s  nega t ive  f o r  a l l  exogenous v a r i a b l e s  

except  t h e  ad jus t ed  base  and r e a l  weal th ,  f o r  which i t  i s  p o s i t i v e ;  and t h e  

i n t e r e s t  r a t e  mechanism i s  p o s i t i v e  f o r  a l l  exogenous v a r i a b l e s  except  t h e  

ad jus t ed  monetary base,  f o r  which i t  i s  negat ive .  



In the following section, we assess the implications of these findings in 

the context of monetary and fiscal policy in South Africa, and the interest 

rate stabilization programme pursued by the Monetary Authorities. 



- 320 - 
8. MONETARY POLICY, FISCAL POLICY 

AND INTEREST RATE STABILIZATION 

At this stage in our empirical analysis, we have evidence that the 

theoretical process determining the money supply and credit market rate 

in South Africa resides in the interest rate mechanism. The regression 

results in Section 7, and accompanying estimates of the direct and 

secondary effects, explain the transmission mechanism linking the 

exogenous variables to the money stock and the credit market rate. 

In this section, we synthesize the empirical observations in 

Sections 2 to 6, by using our empirical knowledge of the transmission 

mechanism to explain the observed behavior of the money supply, the 

money multiplier, interest rates and the adjusted monetary base during 

the period 1950 to 1971. Several questions which so far remain un- 

answered are explicable in terms of the interest rate stabilization 

programme pursued by the Monetary Authorities. In particular, a 

consideration of monetary and fiscal policy which underpins the 

stabilization programme, facilitates an explanation of the,contra- 

cyclical and asymmetric behaviour of the money multiplier, and the 

consequent pro-cyclical variation in the money supply. We find that 

interest rate stabilization causes the credit market rate to vary contra- 

cyclically and asymmetrically, thereby, generating a similar movement in 

the money multiplier, which prevents the latter from offsetting the pro- 

cyclical influence of the adjusted base on the money stock. Hence, pro- 

cyclical variations in the money stock are due, ultimately, to 

stabilization of the credit market rate. 



The Nature  Of I n t e r e s t  Ra te  S t a b i l i z a t i o n  

W e  commence by examining t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  process ,  and 

provide  e s t i m a t e s  of t h e  r e l a t i o n s h i p s  implied by our  money supply 

hypo thes i s ,  f o r  such a  programme. 

The c r e d i t  market r a t e  is determined,  i n t e r  a l i a ,  by v a r i a b l e s  t h a t  

a l s o  c o n s t i t u t e  t h e  sources  of f i n a n c e  of t h e  Government's budget d e f i c i t  

v i z . ,  t h e  s t o c k  of ou ts tanding  government d e b t ,  and c e r t a i n  source  

components of t h e  ad jus t ed  monetary base.  A convenient  express ion  i s  

de r ived  i n  Chapter 2 (Equation 2-46) r e l a t i n g  t h e  d e f i c i t  t o  i ts sources  

of f i nance .  We w r i t e  t h i s  express ion  i n  a  s l i g h t l y  modified form a s  

fo l lows  : 

(G - T),  = AFO + A[S + (GLOAN - RG) + U ]  (4-26) 
L 

where: . 

(G - T) = 

- FO - 

S - - 

GLOAN = 

RG = 

U = 

t h e  va lue  of t h e  d e f i c i t  i n  t i m e  t 

outs tanding  s t o c k  of government deb t  

Reserve Bank's p o r t f o l i o  of government debt  

Reserve Bank loans  t o  t h e  Government 

Government's d e p o s i t  a t  t h e  Reserve Bank 

o t h e r  sources  of d e f i c i t  f i nance .  

The Treasury may o b t a i n  funds by s e l l i n g  government debt  t o  t h e  banking ' 

0 
and p r i v a t e  sectors(AF ) ,  t h e  Reserve Bank (AS), borrowing from t h e  Reserve 

Bank (AGLOAN), and reducing i t s  d e p o s i t  a t  t h e  Reserve Bank (ARG). While 

0 
a n  i n c r e a s e  i n  F r a i s e s  t h e  c r e d i t  market r a t e ,  a n  inc rease  i n  t h e  

remaining terms of t h e  express ion  (which c o n s t i t u t e  source  components of 

t h e  a d j u s t e d  monetary base)  lower t h e  c r e d i t  market r a t e .  Given t h e  s i z e  

of t h e  d e f i c i t  and a  c e i l i n g  on t h e  c r e d i t  market r a t e  s e t  by t h e  Monetary 



A u t h o r i t i e s ,  t h e  ad jus t ed  monetary base must vary  p o s i t i v e l y  wi th  a n  

i n c r e a s e  i n  t h e  s t o c k  of government qeb t  f o r  t h e  c e i l i n g  r a t e  t o  be 

maintained.  Under t hese  cond i t i ons ,  t h e  ad jus t ed  base i s  no longer  an 

independent v a r i a b l e ,  s i n c e  i t s  s i z e  i s  determined by t h e  s t o c k  of government 

deb t .  

I n  Table 4.XXXII1, we provide  d a t a  on t h e  terms of Equation 4-26, 

over t h e  course  of t h e  bus iness  cyc l e .  It is  immediately obvious t h a t  FO 

e x h i b i t s  a s t r o n g  con t r a -cyc l i ca l  t endency , r i s ing  by a  sma l l e r  percentage  

i n  fou r  o u t  of s i x  c o n t r a c t i o n  phases r e l a t i v e  t o  t h e  previous  expansion 

0 phase. On an  average q u a r t e r l y  b a s i s ,  t h e  i n c r e a s e  i n  F dur ing  t h e  

expansion and c o n t r a c t i o n  phases i s  1.88 pe r  c e n t  and 1.80 pe r  c e n t  

r e s p e c t i v e l y .  S i m i l a r l y ,  t h e  ad jus t ed  monetary base r i s e s  by 1 . 8  per  cen t  

i n  t h e  expansion phase bu t  d e c l i n e s  by 0.9 per  c e n t  i n  t h e  c o n t r a c t i o n  

phase. Thus a d i f f e r e n t i a l  r e l a t i o n s h i p  e x i s t s  between changes i n  t h e  

s t o c k  of government deb t  and t h e  ad jus t ed  monetary base over d i f f e r e n t  

phases of t h e  c y c l e ,  t h e  r e l a t i o n s h i p  being p o s i t i v e  i n  t h e  expansion 

phase and nega t ive  i n  t h e  c o n t r a c t i o n  phase. S ince  r e a l  weal th ,  t h e  

p r i c e  l e v e l  and t h e  s t o c k  of government deb t  e x e r t  a  p o s i t i v e  in f luence  

on t h e  c r e d i t  market r a t e  and f l u c t u a t e  p ro -cyc l i ca l ly ,  observed cont ra -  

c y c l i c a l  v a r i a t i o n s  i n  i n t e r e s t  r a t e s  (Sec. 6.2.4) a r e  explained by t h e  - 
pro -cyc l i ca l  movements i n  the  ad jus t ed  monetary base.  The e f f e c t  of t h e  

d i f f e r e n t i a l  r e l a t i o n s h i p  between t h e  s t o c k  of government deb t  and t h e  

ad jus t ed  monetary base ,  i s ' t o  lower t h e  degrke of v a r i a t i o n  i n  i n t e r e s t  

r a t e s  i n  t h e  expansion phase r e l a t i v e  t o  t h e  c o n t r a c t i o n  phase. 
110 

110. 
Cont ra-cyc l ica l  movements may be c h a r a c t e r i s e d  by an inc rease  i n  t h e  
c o n t r a c t i o n  phase and a  d e c l i n e  o r  a  reduced growth r a t e  i n  t h e  expansion 
phase. The l a t t e r  imp l i e s  a  lower v a r i a b i l i t y  i n  t h e  expansion phase 
r e l a t i v e  t o  t h e  c o n t r a c t i o n  phase. Cf. means and va r i ances  i n  Table 4 . X X I I I .  



TABLE 4 . X X X I I I  

AVERAGE CYCLICAL CI IAXGES I N  THE SOURCES OF THE 
GOVERtlllENT'S D E F I C I T  FINANCE: 1 9 5 4 - 1 9 7 1  ( t )  

I . . I I I P = I I ~ a I a I I ~ a ~ I a a P P = I . a L P a P ~ . ~ . ~ a C P ~ I ~ ~ I ~ ~ ~ ~ ~ m ~ ~ = = a s = = . = . . = ~ ~ = a ~ ~ ~  

I I 
EXP. 54.1 -55 .1  1 1  4.77 - 1 . 8 1  

I I 
i i 

CONTR. 55.11-56.111 1 1  3.70 48 .18  
I I  

EXP. 56. IV -57 .  

CONTR. 58.1 -59. 

EXP. 59.11-60. 

CONTR. 60.1 

EXP. 61 .1  

CONTR. 65 .  1 

EXP. 66.1 -67.  

CONTR. 67.11-67. 

EXP. 68 .1  -69.  

Mean 
I I 
1 1  11.26 25.47 113 .87  51.57 5 .98 
I I 

Standard I I 
Dev ia t  i o n  1 1  12 .96  77.99 540.30 126.49 17.  78 ....................................................................... 

I I 
Mean I 1 

Expanslon 1 1  1.88 0.64 . . . 13.78 1.80 
I I 

C o n t r a c t i o n  1 1  1.80 8.53 . . . (1.011 - 0.90 ....................................................................... 

SOURCE: South A f r l c a n  Reserve Eank Q u a r t e r l y  B u l l e t i n .  Basic  
q u a r t e r l y  d a t a  i s  z i v e n  i n  Appendix ~ . 1 9 .  

l!OTES: See no tes  t o  Table 4.XVI  f o r  the  method o f  
computa t ion  o f  c y c l i c a l  data.  F 0  = t o t a l  outs tan din^ s tock  o f  
Government debt, S = Eovernmcnt deb t  w i t h  the Reserve Rank, CLOAII = 
Reserve Bank loans  t o  the  Government, RG - Government's depos i t  a t  the  
Reserve Bank. 
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During t h e  expansion phase, an  i n c r e a s e  i n  t h e  ad jus t ed  base a t t e n u a t e s  

t h e  p o s i t i v e  i n f l u e n c e  on t h e  c r e d i t , m a r k e t  r a t e  of a n  i n c r e a s e  i n  t h e  

s t o c k  of government debt ;  and i n  t h e  c o n t r a c t i o n  phase, t h e  nega t ive  

- r e l a t i o n s h i p  between changes i n  t h e  a d j u s t e d  base and t h e  s t o c k  of 

was 
government deb t  s e r v e s  t o  induce a mutual ly r e i n f o r c i n g  i n c r e a s e  i n  t h e  

c r e d i t  market r a t e .  Thus, t h e  r a t e  of growth of t h e  c r e d i t  market r a t e  

P+ is  reduced i n  t h e  expansion phase r e l a t i v e  t o  t h e  c o n t r a c t i o n  phase. 
1"" 

Reference t o  c e r t a i n  c h a r a c t e r i s t i c s  of monetary p o l i c y  i n  South 

g 
:A- 
* Afr ica ,  r a t i o n a l i z e s  t h e  above obse rva t ions .  Since open market 
3s 
a 
5'1 
Z; ope ra t ions  do not  form p a r t  of t h e  package of monetary p o l i c y  ins t ruments  + .  

employed by t h e  Monetary A u t h o r i t i e s ,  t h e  a d j u s t e d  monetary base  i s  n o t  

an aggrega te  which t h e  Monetary A u t h o r i t i e s  c o n t r o l ;  r a t h e r ,  t h e  ad jus t ed  

base i s  l e f t  f r e e  t o  f l u c t u a t e  p ro -cyc l i ca l ly  according t o  t h e  v i c i s s i t u d e s  

of i n t e r n a t i o n a l  t r a d e .  On t h e  i n t e r e s t  r a t e  f r o n t ,  t h e  Monetary A u t h o r i t i e s  

seek t o  main ta in ,  a t  l e a s t  f o r  some t ime,  an  i n t e r e s t  r a t e  c e i l i n g ,  w i th  

t h e  i n t e n t i o n  of promoting s t a b l e  c o n d i t i o n s  i n  t h e  market f o r  government 

d e b t ,  by minimising t h e  p o s s i b i l i t y  of c a p i t a l  l o s s e s .  The Monetary 

A u t h o r i t i e s  main ta in  t h e  c e i l i n g  by quot ing  a  p a t t e r n  of r a t e s  a t  which they 

s t and  ready t o  t r a n s a c t  i n  government d e b t ,  t h e  c e i l i n g  being r a i s e d  i n  

response t o  market p re s su re s .  An i n c r e a s e  i n  t h e  supply of government deb t  

does no t  e n t i r e l y  r ep re sen t  an equ iva l en t  amount of government expendi tures .  

On occas ions  t h e  Treasury borrows from t h e  banking and p r i v a t e  s e c t o r s  i n  

excess  of i t s  f i n a n c i a l  requirements ,  s t e r i l i s i n g  t h e  proceeds i n  i t s  

account  a t  t he  Reserve Bank. The Monetary A u t h o r i t i e s  c o n s i s t e n t l y  vary  

l l l s ~ e  mention t h e  main elements of monetary pol icy  he re  and provide  
a more d e t a i l e d  d i scuss ion  i n  Sec. 2 .  
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t h e i r  gamut of f o r e i g n  exchange and import c o n t r o l s  t o  p r o t e c t  t h e  ba lance  

a of payments i n  t h e  c o n t r a c t i o n  phase 'and t o  lower t h e  ad jus t ed  base  i n  t h e  
i 
9 
,,i 2, expansion phase. 

I n  Table 4.XXXIII t h e  v a r i a b l e s  S  and RG i l l u s t r ' a t e  t h e  course  of open 

market o p e r a t i o n s  and s t e r i l i s a t i o n  ope ra t ions  over  t h e  bus ines s  cyc l e .  

Both t h e s e  v a r i a b l e s  e x h i b i t  a  c o n t r a - c y c l i c a l  p a t t e r n  i n d i c a t i n g  t h a t  t h e  

Monetary A u t h o r i t i e s  d i d  i n  f a c t  a t tempt  t o  dampen t h e  p ro -cyc l i ca l  

i n f l u e n c e  of t h e  ba lance  of payments on t h e  ad jus t ed  monetary base  ( s e e  

Sec. 4 ) .  Clear  evidence of t h e  s t e r i l i s a t i o n  procedure is  revea led  f o r  t h e  

per iod  a f t e r  1960 ( t h i s  method of monetary c o n t r o l  w a s  adopted i n  1964) 

where both  FO and RG a r e  pro-cyc l ica l ;  RG d e c l i n e s  i n  each c o n t r a c t i o n  phase 

i n  t h i s  per iod .  That percentage  changes i n  t h e  ad jus t ed  base  a r e  r e l a t i v e l y  

sma l l e r  i n  t h e  c o n t r a c t i o n  phase is  i n d i c a t i v e  of t h e  ba lance  of payments 

p r o t e c t i o n  p o l i c y  exe rc i sed  by t h e  Monetary A u t h o r i t i e s  through f o r e i g n  

exchange and import c o n t r o l s .  

Bearing i n  mind t h e s e  a s p e c t s  of monetary po l i cy ,  our exp lana t ion  of 

observed c o n t r a - c y c l i c a l  v a r i a t i o n s  i n  t h e  c r e d i t  market r a t e  proceeds a s  

fo l lows .  Given t h e  l e v e l  of t h e  Government's d e f i c i t  and t h e  quoted i n t e r e s t  

r a t e  c e i l i n g ,  t h e  d e f i c i t  i s  f inanced  by a n  i n c r e a s e  i n  t h e  s t o c k  of 

government deb t  dur ing  t h e  expansion phase. The ad jus t ed  base  r i s e s  due '  

t o  a ba lance  of payments s u r p l u s  but  no t  by t h e  f u l l  ex t en t  of t h e  s u r p l u s ,  

s i n c e  p a r t  of t h e  i n c r e a s e  i s  s t e r i l i s e d  i n  t h e  ~ o v e r n m e n t ' s  account a t  t h e  

Reserve Bank. Inva r i ab ly ,  f o r e i g n  exchange and import c o n t r o l s  a r e  r e l axed  

which a t t e n u a t e s  t h e  expansion i n  t h e  ad jus t ed  base.  Since both t h e  base 

and t h e  supply of government deb t  expand, t h e  c e i l i n g  r a t e  is  maintained 

(o r  t h e  growth r a t e  of t h e  c r e d i t  market r a t e  i s  minimised) a t  t he  expense 
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of an  i n c r e a s e  i n  t h e  money supply. And s i n c e  t h e  ad jus t ed  base  is  a  

measure of monetary p o l i c y ,  c o n t r o l  of t h e  base  and t h e  money supply are 
I 

subord ina t e  t o  f i s c a l  po l i cy  and t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  programme 

i n  t h e  expansion phase of t h e  cyc l e .  I n  t h e  c o n t r a c t i o n  phase,  a d i f f e r e n t  

p i c t u r e  emerges. A d e f i c i t  develops i n  t h e  ba lance  of payments, caus ing  a  

d e c l i n e  i n  t h e  ad jus t ed  monetary base ,  which i s  incompletely a t t e n u a t e d  by 

open market purchases,  a  r educ t ion  i n  t h e  Government's account  a t  t h e  

Reserve Bank, and a  t i g h t e n i n g  of exchange and import c o n t r o l s .  The s t o c k  

of government deb t  i s  increased  t o  f i n a n c e  t h e  Treasury ' s  d e f i c i t .  I n  t h i s  

case bo th  t h e  base  and t h e  s t o c k  of government deb t  move i n  oppos i t e  d i r ec -  

t i o n s ,  producing a mutual ly r e i n f o r c i n g  upward p re s su re  on t h e  i n t e r e s t  rate . 

c e i l i n g .  The e x i s t e n c e  of t h e  ba l ance  of payments d e f i c i t  makes maintenance 

of t h e  c e i l i n g  imposs ib le ,  and t h e  Monetary A u t h o r i t i e s  raise t h e  c e i l i n g  i n  

response t o  market p re s su re s  t o  p r o t e c t  t h e  ba lance  of payments. Hence, i n  

t h e  c o n t r a c t i o n  phase,  c o n t r o l  of t h e  money supply ,  and t h e  s t a b i l i z a t i o n  

programme become subord ina t e  t o  t h e  ba l ance  of payments. 

Our a n a l y s i s  of t h e  i n t e r e s t  rate s t a b i l i z a t i o n  process  and i t s  c o l l a p s e  

i s  implied by t h e  money supply hypothesis . .  I n  Chapter 3 (Sec t ion  5 ) ,  we 

d e r i v e  express ions  f o r  t h e  responses  of t h e  money supply and t h e  ad jus t ed  

monetary base  t o  changes i n  t h e  c e i l i n g  r a t e ,  and f o r  t h e  r e l a t i o n s h i p  between 

t h e  a d j u s t e d  base  and t h e  s tock  of government d e b t ,  given t h e  c e i l i n g  r a t e .  

From t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion ,  maintenance of t h e  

c e i l i n g  r a t e  r e q u i r e s  t h a t  t h e  a d j u s t e d  monetary base  v a r i e s  i n v e r s e l y  wi th  

an i n c r e a s e  i n  r e a l  weal th ,  t h e  p r i c e  l e v e l  and t h e  s tock  of government debt .  

Th i s  response p a t t e r n  i s  supported by ou r  r e g r e s s i o n  r e s u l t s  i n  Sec t ion  7.  

We o b t a i n  a n ' e s t i m a t e  of t h e  p o s i t i v e  r e l a t i o n s h i p  between t h e  ad jus t ed  



base and t h e  s t o c k  of government debt  from Equation 3-40, w r i t t e n  h e r e  a s :  112 

~n i n c r e a s e  i n  government d e b t  r a i s e s  t h e  c r e d i t  market r a t e  through t h e  h  

func t ion .  To main ta in  t h e  i n t e r e s t  r a t e  c e i l i n g  dur ing  t h e  expansion phase, 

a 1 pe r  c e n t  i n c r e a s e  i n  t h e  s t o c k  of government debt  r e q u i r e s  a  0.14 per  

c e n t  i n c r e a s e  i n  t h e  a d j u s t e d  monetary base.  That t h e  r equ i r ed  change i n  

t h e  a d j u s t e d  base  i s  only  about  one t e n t h  of t h e  change i n  government d e b t ,  

i s  due t o  t h e  r e l a t i v e l y  g r e a t e r  response of t h e  c r e d i t  market r a t e  t o  

changes i n  t h e  ad jus t ed  base  than  t o  q h v g e s  i n  government deb t .  

Col lapse  of t h e  s t a b i l i z a t i o n  p o l i c y  i n  t h e  c o n t r a c t i o n  phase is 

marked by a  r i s e  i n  t h e  c e i l i n g  r a t e ,  which, i n  terms of our hypo thes i s ,  

imp l i e s  a d e c l i n e  i n  both t h e  money supply and t h e  ad jus t ed  base.  From 

Chapter 3  (Section5),these r e l a t i o n s h i p s  a r e  w r i t t e n  a s :  

- - - - 
e(M2, i ) = e(m, i e )  - [ e ( a ,  i e )  - e ( h ,  i e ) ]  = - 1.23 e  (4-28) 

- - 
e(Ba, i e )  = - [ e ( a ,  i e )  - e ,  ) I  = - 2.56 (4-29) 

A 1 per  c e n t  i n c r e a s e  i n  t h e  c e i l i n g  r a t e  imp l i e s  a  f a l l  i n  t h e  money 

supply and t h e  ad jus t ed  base  of 1.23 per  c e n t  and 2.56 per  c e n t  r e s p e c t i v e l y .  

The nega t ive  r e l a t i o n s h i p  i s  due t o  t h e  i n t e r e s t  r a t e  mechanism ope ra t ing  

through t h e  c r e d i t  market m u l t i p l i e r ,  t h e  h  f u n c t i o n  and t h e  money m u l t i p l i e r .  

The f a l l  i n  t h e  money supply i s  l e s s  than  t h e  ad jus t ed  base due t o  t h e  

a t t e n u a t i n g  e f f e c t  on t h e  money m u l t i p l i e r  of a n  inc rease  i n  t he  c e i l i n g  

- 
r a t e ,  g iven  by e(m, i e ) .  Equat ion 4-28 i s  nega t ive  s i n c e  t h e  secondary 

' 1 2 . ~ h e  e l a s t i c i t y  exp res s ions  i n  Table 4  .XXVI and Table 4 .XXX 
provide  two methods of c a l c u l a t i n g  e ( h ,  FO) .  Since we have g r e a t e r  
confidence i n  t h e  r e g r e s s i o n  c o e f f i c i e n t  f o r  government d e b t ,  i n  t h e  
money supply equat ion  than  i n  t h e  c r e d i t  market r a t e  equat ion ( t h e  
former i s  more s i g n i f i c a n t  than  t h e  l a t t e r ) ,  we use  a s  an  approximation, 
t h e  mean of t h e  two e s t ima te s .  From t h e  money supply equat ion ,  
e ( h ,  F') = 0.23 and from t h e  c r e d i t  market r a t e  equat ion ,  
e(h,  FO) = 0.044; t h e  mean is the re f  o r e ,  0.14. 
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( t h e  t e r m  i n  square  b racke t s )  exceeds t h e  d i r e c t  e f f e c t  ( t h e  i n t e r e s t  

= l a s t i c i t y  of t h e  money mul t ip l i e r ) . ,  We conclude, t he re f  o r e ,  t h a t  

&served con t r a -cyc l i ca l  v a r i a t i o n s  i n  i n t e r e s t  r a t e  a r e  explained by pro- 

c y c l i c a l  movements i n  t h e  ad jus t ed  monetary base ,  whi le  a  r e l a t i v e l y  lower 

v a r i a b i l i t y  i n  t h e  expansion phase is due t o  a  d i f f e r e n t i a l  r e l a t i o n s h i p  

between t h e  ad jus t ed  monetary base  and t h e  s t o c k  of government deb t  over 

t h e  phases of t h e  bus ines s  cyc le .  

8 . 2  Bank Rate Po l i cy ,  Discounting P o l i c y  and I n t e r e s t  Rate S t a b i l i z a t i o n  

One ques t ion  l e f t  open i n  Sec t ions  6.2.3 and 6.2.4, i s  a n  explana t ion  

of t h e  observed con t r a -cyc l i ca l  behaviour of Bank Rate,  and t h e  r e l a - t i onsh ip  

between Bank Rate and t h e  c r e d i t  market r a t e .  A r e l a t e d  i s s u e  i s  t h e  r o l e  

of Reserve Bank d i scoun t ing  p o l i c y  i n  t h e  c r e d i t  market r a t e  and money 

supply de termina t ion  process .  These m a t t e r s  are considered below. 

I n  terms of our  formal  a n a l y s i s  i n  Chapter 3 (Section5),the money 

m u l t i p l i e r  may be used by t h e  Monetary A u t h o r i t i e s  a s  a n  ins t rument  of 

monetary c o n t r o l  t o  main ta in  t h e  c e i l i n g  r a t e ,  by v a r i a t i o n s  i n  s t a t u t o r y  

r e s e r v e  requirements ,  Bank Rate and d i scoun t ing  p o l i c y  (Equations 3-41, 

3-42). The money supply hypothes is  imp l i e s  t h a t  Bank Rate and s t a t u t o r y  

r e s e r v e  requirements  should vary  i n v e r s e l y ,  and Reserve Bank d i scoun t ing  

po l i cy  d i r e c t l y ,  w i th  t h e  s tock  of ou ts tanding  government d e b t ,  f o r  a  given 

c e i l i n g  r a t e .  

The evidence i n d i c a t e s  t h a t  Reserve Bank d iscount ing  po l i cy  (open 

back door ope ra t ions )  and v a r i a t i o n s  i n  s t a t u t o r y  r e s e r v e s  a r e  used t o  

1 1 3 ' ~ < e ( ~ ,  i ) <  [ e ( a ,  i e )  - e ( h ,  i e ) ]  . See n. 92 and Equat ion 
3-39a i n  t h e  t e x t  ?chap. 3 ) .  
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i n f luence  t h e  money m u l t i p l i e r  c o n t r a - c y c l i c a l l y ,  and a r e  t h e r e f o r e  geared 

t o  money supply po l i cy  r a t h e r  than  t g  main ta in ing  t h e  c e i l i n g  r a t e .  

S t a t u t o r y  r e s e r v e  requirements  a r e  lowered i n  t h e  c o n t r a c t i o n  phase and 

increased  i n  t h e  expansion phase, inducing a  p ro -cyc l i ca l  movement i n  t h e  

aggrega te  r e s e r v e  r a t i o  (b  ) and a consequent con t r a -cyc l i ca l  movement i n  1 

t h e  money mult ipl ier . '14 i n  a  s i m i l a r  f a sh ion ,  Reserve Bank d i scoun t ing  

po l i cy  appears  t o  i n f l u e n c e  t h e  r a t i o  parameter P (and hence, t h e  money 
8 

m u l t i p l i e r )  c o n t r a - c y c l i c a l l y ,  and i s  t h e r e f o r e  used t o  coun te rac t  pro- 

c y c l i c a l  v a r i a t i o n s  i n  t h e  ad jus t ed  monetary base.  Our r e g r e s s i o n  r e s u l t s  

i n  Sec t ion  7 i n d i c a t e  t h a t  t h e  p r o x i  v a r i a b l e  used t o  c a p t u r e  d i scoun t ing  

p o l i c y  (P8D i n  t h e  money supply equa t ion  and P i n  t h e  c r e d i t  market r a t e  
8  

equat ion)  i s  more s i g n i f i c a n t  i n  t h e  money supply equat ion  than  i n  t h e  

c r e d i t  market r a t e  equat ion .  The Reserve Bank a t t empt s  t o  i n s u l a t e  t h e  

money market i n  t h e  c o n t r a c t i o n  phase from a d e c l i n e  i n  t h e  ba lance  of 

payments and excess ive  pena l ty  d i scoun t  r a t e s ,  by quot ing s p e c i a l  d i scoun t  

r a t e s  f o r  Treasury b i l l s  and concluding repurchase  agreements on t h e  

d i scoun t ing  of Treasury b i l l s .  ~ h u s ,  bo th  s t a t u t o r y  r e s e r v e  requirements  

and Reserve Bank d i scoun t ing  p o l i c y  a r e  used t o  induce con t r a -cyc l i ca l  

v a r i a t i o n s  i n  t h e  money m u l t i p l i e r  f o r  purposes of monetary c o n t r o l .  

On t h e  o t h e r  hand, Bank Rate is  ass igned  t o  a n  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  r o l e  i n  t h e  expansion phase,  and p a r t i c i p a t e s  i n  t h e  c o l l a p s e  

of t h e  s t a b i l i z a t i o n  programme i n  t h e  c o n t r a c t i o n  phase,  r i s i n g  wi th  t h e  

c e i l i n g  r a t e  i n  o rde r  t o  p r o t e c t  t h e  ba lance  of payments. The i n c r e a s e  i n  

114. 
An i n c r e a s e  i n  s t a t u a t o r y  r e s e r v e  requirements  r a i s e s  b (Sec. 3 . 4 )  

which induces a  d e c l i n e  i n  t h e  money multiplier--e(m, bl) < 0. ~ k e  r a t i o  
parameter b  i s  an  important  cause of c o n t r a - c y c l i c a l  v a r i a t i o n s  i n  t h e  

1 money m u l t i p l i e r  (Sec. 6 .1) .  See Sec. 2 f o r  a  d i scuss ion  of v a r i a b l e  
s t a t u t o r y  r e s e r v e  requirements  and monetary po l i cy .  



- 330 - 
Bank Rate i n  t h e  c o n t r a c t i o n  phase s e r v e s  t h r e e  purposes:  f i r s t l y ,  i t  

*;: a c t s  as a  pena l ty  r a t e  on t h e  r ed i scqun t ing  of e l i g i b l e  commercial b i l l s ,  
i 

thereby,  ensur ing  a  proper  func t ion ing  of t h e  money market;  secondly,  i t  

a c t s  a s  a  s i g n a l  dev ice  t o  t h e  bus ines s  community t h a t  monetary po l i cy  is  

more r e s t r i c t i v e ;  and t h i r d l y  i t  a t t r a c t s  short- term f o r e i g n  c a p i t a l .  I n  

t h e  expansion phase,  a r educ t ion  of t h e  growth r a t e  i n  Bank Rate  s e a l s  t h e  

c e i l i n g  r a t e .  We conclude t h a t  t h e  observed con t r a -cyc l i ca l  v a r i a t i o n  i n  

Bank Rate  (Section 6.2.4), i s  due t o  t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  p o l i c y  of 

t h e  Monetary A u t h o r i t i e s  i n  t h e  expansion phase and t o  t h e  ba lance  of 

payments d e f i c i t  i n  t h e  c o n t r a c t i o n  phase. Bank Rate  i s  t h e r e f o r e ,  no t  

used f o r  c o n t r o l l i n g  t h e  money supply.  

The empi r i ca l  r e s u l t s  i n  Sec t ion  7 show t h a t  Bank Rate e x e r t s  a 

s t ronge r  and more s i g n i f i c a n t  i n f l u e n c e  on t h e  c r e d i t  market r a t e  t han  on 

t h e  money supply.  A 1 per  c e n t  i n c r e a s e  i n  Bank Rate r a i s e s  t h e  c r e d i t  

market r a t e  by 0.31 pe r  cen t  and lowers  t h e  money supply by 0.031 per  c e n t .  

The d i r e c t  e f f e c t  of a  1 pe r  cent  i n c r e a s e  i n  Bank Rate  lowers  t h e  money 

m u l t i p l i e r  by 0.44 pe r  cen t .  However, t h e  c r e d i t  market r a t e  r i s e s  by 

0.31 pe r  c e n t  caus ing  a n  o f f s e t t i n g  i n c r e a s e  i n  t h e  money m u l t i p l i e r  of 

0.41 pe r  cen t .  Hence, t h e  weak i n f l u e n c e  of Bank Rate on t h e  money supply 

is due t o  i ts  r e l a t i v e l y  s t rong  i n f l u e n c e  on t h e  c r e d i t  market r a t e .  

Furthermore, s i n c e  Bank Rate e x e r c i s e s  a  s i g n i f i c a n t  nega t ive  in f luence  on 

t h e  r a t i o  parameter  P (Section 6.2.3),i ts con t r a -cyc l i ca l  movement a t t e n u a t e s  
8 

contra-cyclical variations i n  P and hence, i n  t h e  money m u l t i p l i e r .  
8 ' 

This  bea r s  out  our conclus ion  i n  Sec t ion  8 . 1 ,  t h a t  monetary po l i cy  i s  

subord ina t e  t o  i n t e r e s t  r a t e  s t a b i l i z a t i o n  po l i cy  i n  t h e  expansion phase 

and t o  t h e  ba lance  of payments i n  t h e  c o n t r a c t i o n  phase of t h e  bus ines s  

Cycle. 



8.3 D i f f e r e n t i a l  V a r i a b i l i t y  of t h e  Money M u l t i p l i e r  i n  t h e  Short-Run 
$2 
F 

and t h e  Long-Run 
, 

I n  Sec t ion  5 ,  w e  observe t h a t  t h e  money m u l t i p l i e r  d i s p l a y s  a d i f f e r e n t  

p a t t e r n  of behaviour i n  t h e  long-run and t h e  shor t - run ,  accen tua t ing  t h e  

p o s i t i v e  i n f l u e n c e  of t h e  base  i n  t h e  former and a t t e n u a t i n g  t h e  i n f l u e n c e  

of t h e  base  i n  t h e  l a t t e r .  The cause  of t h i s  phenomenon i s  explained by 

t h e  money supply hypothes is  and supported by t h e  evidence ( i n  Sec t ion  7) .  

Funct ioning as t h e  l i n k  between t h e  ad jus t ed  base  and t h e  money 

supply ,  t h e  money m u l t i p l i e r  accen tua t e s  o r  a t t e n u a t e s  t h e  e f f e c t s  of a  

change i n  t h e  ad jus t ed  base  on t h e  money supply,  according t o  t h e  s t r e n g t h  

and d i r e c t i o n  of i n f l u e n c e  of t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i th  

r e s p e c t  t o  changes i n  t h e  ad jus t ed  monetary base  ( t h e  feedback o p e r a t o r ,  K ) .  

Th i s  e l a s t i c i t y  i s  t h e  product of t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  

w i t h  r e s p e c t  t o  changes in t h e  a d j u s t e d  base  and t h e  i n t e r e s t  e l a s t i c i t y  

of t h e  money m u l t i p l i e r .  A 1 per  cen t  i n c r e a s e  i n  t h e  a d j u s t e d  base  

lowers  t h e  c r e d i t  market r a t e  by 0.39 pe r  c e n t ,  and s i n c e  t h e  i n t e r e s t  

e l a s t i c i t y  of t h e  money m u l t i p l i e r  i s  1 .23 ,  t h e  m u l t i p l i e r  d e c l i n e s  by 

0.52 pe r  cen t .  Since t h e  d i r e c t  e f f e c t  on. t h e  money supply of an  i n c r e a s e  

i n  t h e  ad jus t ed  base  i s  u n i t y ,  t h e  n e t  i n c r e a s e  i n  t h e  money supply i s  

0.48 pe r  c e n t ,  w i th  t h e  money m u l t i p l i e r  a t t e n u a t i n g  over 50 per  cent  of 

t h e  p o s i t i v e  d i r e c t  e f f e c t .  Hence, t h e  cause of t h e  a t t e n u a t i n g  i n f l u e n c e  

of t h e  money m u l t i p l i e r  over  s h o r t e r  pe r iods  r e s t s  w i th  t h e  i n t e r e s t  r a t e  

mechanism; t h e  nega t ive  r e l a t i o n s h i p  between t h e  ad jus t ed  base  and t h e  

c r e d i t  market r a t e ,  and t h e  p o s i t i v e  i n t e r e s t  e l a s t i c i t y  of t h e  money 

l l 6 * ~ r o m  Tables  4.XXX and 4.XXXI; e(M2, Ba) = 1 + e(m, i e e  Ba). 
S ince  e  ( i ,  Ba) = -11 [ e  ( a ,  i e )  - e  (h ,  i e )  ] (Table 4 .XXVI) , and 
K = e(m, i e ) e ( a ,  i e )  - e ( h ,  i )  t h e r e f o r e ,  e(MZ, B ~ )  = 1 - K. 

117*~f.  Tables  4 .XXX and 4.XXXI. 
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m u l t i p l i e r .  

Over t h e  long-run, t h e  i n f l u e n c e  of t h e  feedback ope ra to r  is  reduced. 

Changes i n  t h e  ad jus t ed  base appear t o  e x e r t  a  p o s i t i v e  i n f l u e n c e  on t h e  

m u l t i p l i e r  i n  t h e  long-run and a  n e g a t i v e  i n f l u e n c e  i n  t h e  short-run.  

Over long pe r iods  of t ime, t h e  t r end  growth i n  r e a l  weal th ,  t h e  p r i c e  

l e v e l  and t h e  outs tanding  s t o c k  of government deb t  e x e r t  a  p o s i t i v e  

i n f l u e n c e  on t h e  c r e d i t  market r a t e  which outweighs t h e  nega t ive  i n f l u e n c e  

of t h e  t r end  i n c r e a s e  i n  t h e  ad jus t ed  base.  Over t h e  per iod  1950 t o  

1971, t h e  t r end  i n c r e a s e  i n  t h e  c r e d i t  market r a t e  exp la ins  t h e  t rend  

r i s e  i n  t h e  money m u l t i p l i e r .  
119 

I n  t h e  shor t - run ,  t h e  i n t e r e s t  r a t e  mechanism i s  of t h e  essence ,  

causing a  d e c l i n e  i n  t h e  m u l t i p l i e r  i n  response  t o  a n  i n c r e a s e  i n  t h e  

a d j u s t e d  base.  We observe t h a t  t h e  money m u l t i p l i e r  and t h e  ad jus t ed  base  

vary  i n v e r s e l y  i n  90 per  cen t  of q u a r t e r l y  pe r iods  and 75 per  c e n t  of annual  

pe r iods .  However, complete a t t e n u a t i o n  occurs  i n  35 per  c e n t  of annual  and 

i n  only  28 per  c e n t  of q u a r t e r l y  pe r iods  (Table 4.XIV). Although we have 

no q u a r t e r l y  e l a s t i c i t y  e s t i m a t e s ,  our  knowledge of t h e  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  programme toge the r  w i t h  the  d a t a  i n  Table 4.XXXIV appear  

s u f f i c i e n t  t o  e x p l a i n  t h i s  phenomenon. To be s u r e ,  t h e  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  po l i cy  of t h e  Monetary A u t h o r i t i e s  i s  l i k e l y  t o  impart  

a  g r e a t e r  r i g i d i t y  t o  i n t e r e s t  r a t e  movements over  q u a r t e r s  than  over  

yea r s .  I n  Table 4.XXXIV we provide  t h e  means and s tandard  d e v i a t i o n s  

of percentage  changes i n  fou r  s e l e c t e d  i n t e r e s t  r a t e s ,  ca l cu la t ed  f o r  

q u a r t e r l y  changes and annual  changes ( q u a r t e r l y  changes a t  a n  annual  

l l 8 * c f .  Sec. 7 ,  Table 4.XXVI. The e l a s t i c i t i e s  of the  c r e d i t  market 
r a t e  wi th  r e s p e c t  t o  t h e  ad jus t ed  monetary base ,  r e a l  weal th and t h e  p r i c e  
l e v e l ,  a r e  -0.39, 0.4 and 0.99 r e s p e c t i v e l y .  

1 1 9 * ~ f .  t h e  money m u l t i p l i e r  t i m e  s e r i e s  i n  Table 4  . X I 1  and F ig .  4  .II. 



TABLE 4 .  XXX I V 

I I 
I n t e r e s t 1 1  S tandard  I I Standard  

I I 

Rates I I Nean D e v i a t i o n  I I Hean D e v i a t i o n  

SOURCE: Bas l c  q u a r t e r l y  i n t e r e s t  r a t e  da ta  I s  l i s t e d  
I n  T a b l e  R . \ q . V I  

NOTES: Q u a r t e r l y  percen tage  changes a r e  c l a c u l a t e d  
f o r  q u a r t e r l y  i n t e r v a l s  and annual percentage changes a r e  
c a l c u l a t e d  by  u s i  ng q u a r t e r  1 y d a t a  w i t h  changes taken  between 
co r respond ing  q u a r t e r s  I n  ad j acen t  years. 
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r a t e )  over  t h e  per iod  1954.1 t o  1971.IV. It i s  evident  t h a t  f o r  a l l  t h e  

i n t e r e s t  r a t e s ,  bo th  t h e  mean percentage  change and t h e  s tandard  d e v i a t i o n  

f o r  annual  pe r iods  i s  i n  excess  of those  f o r  q u a r t e r l y  pe r iods  by f a r .  A s  

a r e s u l t ,  t h e  s t a b i l i z a t i o n  programme s e r v e s  t o  p a r t i a l l y  p a r a l y s e  t h e  

i n t e r e s t  r a t e  mechanism i n  t h e  s h o r t e r  pe r iod ,  impart ing a r e l a t i v e l y  

s t r o n g e r  l i n k  between t h e  ad jus t ed  base  and t h e  money s t o c k  over q u a r t e r s  

than  over  yea r s .  A s  we have mentioned (SectionS),this r e s u l t  is  c o n t r a r y  

t o  t hose  obta ined  i n  s t u d i e s  f o r  many o t h e r  c o u n t r i e s .  120 

Over t h e  course  of t h e  bus iness  c y c l e ,  t h e  c o n s i s t e n t l y  cont ra -  

c y c l i c a l  behaviour of t h e  money m u l t i p l i e r  i s  due t o  p ro -cyc l i ca l  v a r i a t i o n s  

i n  t h e  ad jus t ed  base ,  which induces c o n t r a - c y c l i c a l  v a r i a t i o n s  i n  t h e  

c r e d i t  market r a t e .  I n  t h e  expansion phase,  t h e  money m u l t i p l i e r  d e c l i n e s  

and i n  t h e  c o n t r a c t i o n  phase, i t  r i s e s .  However, t h e  con t r a -cyc l i ca l  

behaviour of t h e  m u l t i p l i e r  a t t e n u a t e s  t h e  p ro -cyc l i ca l  i n f luence  of t h e  

base  incompletely,  s o  t h a t  t h e  money s t o c k  m i r r o r s  t h e  p ro -cyc l i ca l  movement 

i n  t h e  ad jus t ed  base.  That t h e  m u l t i p l i e r  f a i l s  t o  induce a  cont ra -  

c y c l i c a l  movement i n  t h e  money supply i s  due t o  a n  asymmetric cont ra -  

c y c l i c a l  motion; i n  every expansion phase t h e  percentage  change i n  t h e  

m u l t i p l i e r  i s  l e s s  than  t h a t  of t h e  a d j u s t e d  base ,  whi le  i n  every c o n t r a c t i o n  

phase,  t h e  converse i s  t r u e .  P ro -cyc l i ca l  v a r i a t i o n s  i n  t h e  money s t o c k  

a r e  consequent ly due t o  t h e  r e l a t i v e l y  weak in f luence  of t h e  m u l t i p l i e r  

i n  t h e  expansion phase. 

Th i s  asymmetric behaviour i s  due t o ,  a n d . c o n s i s t e n t  w i th  t h e  i n t e r e s t  

r a t e  s t a b i l i z a t i o n  po l i cy  of t h e  Monetary A u t h o r i t i e s  i n  t h e  expansion 

phase, and i t s  c o l l a p s e  i n  t h e  c o n t r a c t i o n  phase. We have seen ,  t h a t  i n  

g e n e r a l  t h e  con t r a -cyc l i ca l  behaviour of t h e  c r e d i t  market r a t e  i s  
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c h a r a c t e r i s e d  by a  d e c l i n e  i n  i t s  growth r a t e  dur ing  t h e  expansion phase, 

which imp l i e s  a  lower degree of v a r i a t i o n  r e l a t i v e  t o  t h e  c o n t r a c t i o n  phase. 

A s  a  r e s u l t ,  t h e  a t t e n u a t i n g  in f luence  of t h e  money m u l t i p l i e r  i s  dampened 

i n  t h e  expansion phase when t h e  c r e d i t  market r a t e  i s  inc reased .  U l t ima te ly ,  

t h e  asymmetric behaviour of t h e  money m u l t i p l i e r  i s  due t o  t h e  p o s i t i v e  

r e l a t i o n s h i p  between t h e  s t o c k  of government deb t  and t h e  ad jus t ed  base  i n  

t h e  expansion phase,and t h e  nega t ive  r e l a t i o n s h i p  i n  t h e  c o n t r a c t i o n  phase,  

thereby ,preserv ing  t h e  p ro -cyc l i ca l  behaviour of t h e  money s t o c k ,  which is  

necessary  t o  main ta in  t h e  c e i l i n g  r a t e  dur ing  expansions and t o  c u r e  a 

ba lance  of payments of d e f i c i t  dur ing  c o n t r a c t i o n s .  

We may now e x p l a i n  t h e  s i n g l e  a b e r r a t i o n  observed i n  t h e  expansion 

phase of 1956.IV t o  1957.IVY dur ing  which, t h e  money m u l t i p l i e r  d e v i a t e s  

from i t s  con t r a -cyc l i ca l  pa th  by accen tua t ing  t h e  in f luence  of t h e  ad jus t ed  

monetary base  (Table 4.XVI). Rather than  d e c l i n i n g ,  t h e  m u l t i p l i e r  

i n c r e a s e s  by 4  per  c e n t ,  which, t oge the r  w i t h  a n  i n c r e a s e  i n  t h e  ad jus t ed  

base  of 4.6 per  c e n t ,  causes a rise i n  t h e  money supply of 8.6 per  c e n t .  

The reason  i s  t o  be  found n o t  only i n  t h e  o p e r a t i o n  of t h e  i n t e r e s t  r a t e  

mechanism bu t  a l s o  w i t h i n  t h e  g e n e r a l  framework of monetary po l i cy  and 

economic events .  

During t h e  t y p i c a l  expansion phase,  t h e  d e c l i n e  i n  t h e  money m u l t i p l i e r  

i s  caused by a  f a l l  i n  t h e  Reserve ~ a n k ' s  lending  r a t i o  (P ) which outweighs 
8 ' 

t h e  p o s i t i v e  in f luence  on the  m u l t i p l i e r  of an i n c r e a s e  i n  t h e  p r i v a t e  

s e c t o r ' s  t ime d e p o s i t  r a t i o  (P ) and a  d e c l i n e  i n  t h e  banking s e c t o r ' s  2  

aggrega te  r e s e r v e  r a t i o  (b  ) [Table 4.XIXl. This  p a t t e r n  does not  emerge 
1 

f o r  t h e  per iod  i n  ques t ion ;  P  exper iences  i t s  l a r g e s t  percentage i n c r e a s e  
2  

of a l l  expansion phases a f t e r  1955 (Table 4.XX),raising t h e  money 

m u l t i p l i e r  by 2.5 per  c e n t ,  whi le  t h e  d e c l i n e  i n  b  causes  t h e  m u l t i p l i e r  
1 
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t o  r i s e  by 2.2 per  c e n t  ( s e e  Table 4.XIX). The c o n t r i b u t i o n  of P  is t h e  

8 

smallest of a l l  expansion phase caus ing  a  f a l l  i n  t h e  m u l t i p l i e r  of 0.8 
I 

per  cen t .  

Our p e r u s a l  of t h e  even t s  i n  t h i s  per iod  r e v e a l s  t h r e e  f a c t o r s  which 

i n  combination prevented t h e  u s u a l  d e c l i n e  i n  P  F i r s t l y ,  t h i s  expansion 
8  ' 

phase is  t h e  only one accompanied by a n  expansion of t h e  monetary base  and 

a  ba lance  of payments d e f i c i t ;  secondly,  t h e  i n t e r e s t  r a t e  c e i l i n g  was 

r a i s e d  i n  response t o  an  i n c r e a s e  i n  London r a t e s  and t o  p r o t e c t  t h e  ba lance  

of payments; and t h i r d l y ,  t h e  Reserve Bank used open back door ope ra t ions  

and d i scoun t ing  p r i v i l e g e s  t o  i n s u l a t e  t h e  money market from t h e  s t r i n g e n t  

e f f e c t s  of dwindling i n t e r n a t i o n a l  r e se rves .  A l l  t h r e e  f a c t o r s  induced 

an  i n c r e a s e  i n  P  o r  lowered i t s  r a t e  of d e c l i n e .  Hence, t h e  c o l l a p s e  of 
8 

t h e  s t a b i l i z a t i o n  p o l i c y  and t h e  a p p l i c a t i o n  of s p e c i a l  d i scount ing  

p r i v i l e g e s  by t h e  Reserve Bank accounts  f o r  t h e  r e v e r s a l  of t h e  behaviour 

of t h e  m u l t i p l i e r  dur ing  t h e  expansion phase i n  ques t ion .  

8.4 Summary and Conclusions: The Anatomy of Monetary Pol icy  

I n  Sec t ions  3 t o  6  of t h i s  chap te r ,  we ga the r  toge ther  a  s e t  of 

obse rva t ions  bear ing  on t h e  p r o f i l e  of monetary events  i n  South Af r i ca .  

We observe t h a t  over t h e  long-run, t h e  ad jus t ed  monetary base,  i n t e r e s t  

r a t e s ,  t h e  money supply ,  and t h e  money m u l t i p l i e r  i nc rease  s e c u l a r l y .  

121. 
The ba lance  of payments d e f i c i t  was due p r imar i ly  t o  t h e  r e l a x a t i o n  

of import c o n t r o l s  accompanied by a  c a p i t a l  outf low,  t he  f i r s t  s i n c e  1946 [ 8 5 ] .  
The r i s e  i n  t h e  long-term r a t e  on government deb t  was t h e  f i r s t  of only two 
i n c r e a s e s  t h a t  occurred i n  s i x  expansion phases (Table 4.XXIV and Fig .  4 . 1 1 ) .  
During the  expansion phase i n  ques t ion ,  t h e  money market had not  y e t  become 
f u l l y  o p e r a t i o n a l .  The Reserve Bank discounted Treasury b i l l s  a t  r a t e s  
below Bank Rate and en tered  i n t o  s p e c i a l  repurchase arrangements w i th  t h e  
Nat iona l  Finance Corporat ion,  t h e  banking s e c t o r  and t h e  newly e s t a b l i s h e d  
p r i v a t e  d i scoun t  house. It was s t i l l  po l i cy  of t h e  Monetary A u t h o r i t i e s  t o  
s t a b i l i z e  i n t e r e s t  r a t e s  i n  t h e  money market i n  order  t o  encourage i t s  

' development [ 8 1 ] a n d  [34] .  



and both a r e  important  i n  determining t h e  growth r a t e  of t h e  money supply.  

I n  t h e  shor te r - run ,  t h e  money m u l t i p l i e r  a t t e n u a t e s  t h e  i n f l u e n c e  of t he  

ad jus t ed  base  and both  a r e  of a lmost  equa l  r e l evance  i n  exp la in ing  

f l u c t u a t i o n s  i n  t h e  money supply.  Recurr ing pe r iods  of expansion and 

c o n t r a c t i o n  a r e  accompanied by ba lance  of payments su rp luses  and d e f i c i t s  

r e s p e c t i v e l y .  The money supply  is dominated by, and t h e r e f o r e  mir rocs  

the pro -cyc l i ca l  v a r i a t i o n s  i n  t h e  ad jus t ed  base ,  whi le  t h e  money m u l t i p l i e r  

f l u c t u a t e s  con t r a -cyc l i ca l ly  and asymmetr ical ly  wi th  i n t e r e s t  r a t e s .  This  

image is  i n e x t r i c a b l y  bound up wi th  t h e  a c t i o n s  of t h e  Monetary A u t h o r i t i e s ;  

the ins t ruments  and o b j e c t i v e s  of p o l i c y ,  and t h e  means of achiev ing  those  

o b j e c t i v e s .  

I n  t h i s  s e c t i o n  of t h e  c h a p t e r ,  we s y n t h e s i z e  t h e  p r o f i l e  of monetary 

even t s  and t h e  a c t i o n s  of t h e  Monetary A u t h o r i t i e s  i n  terms of our  empi r i ca l  

knowledge of t h e  money supply and i n t e r e s t  r a t e  de te rmina t ion  process  
\ 

1 (Sec t ion  7 ) .  
! 
i An examination of t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  po l i cy  of t h e  

I Monetary A u t h o r i t i e s  r a t i o n a l i s e s  t h e  pro-dycl ica l  v a r i a t i o n s  of t h e  

I 
I a d j u s t e d  monetary base and con t r a -cyc l i ca l  v a r i a t i o n s  i n  i n t e r e s t  r a t e .  

i 
, The Monetary A u t h o r i t i e s  do e x e r t  a  weak con t r a -cyc l i ca l  i n f luence  on t h e  

base through open market o p e r a t i o n s ,  Reserve Bank lending p o l i c y  and 

122 However, 
manipula t ion  of t h e  ~ r e a s u r y ' s  account  a t  t h e  Reserve Bank. 

t h e s e  i n f l u e n c e s  a r e  i n s u f f i c i e n t  t o  outweigh t h e  p ro -cyc l i ca l  i n f l u e n c e  

122. 
Sec. 4 .  Exchange and import c o n t r o l s  a r e  a l s o  used t o  dampen 

p ro -cyc l i ca l  movement i n  t h e  monetary base  through c o n t r o l  of t h e  demand 
f o r  f o r e i g n  exchange. 
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of t h e  ba lance  of payments. I n  t h e  expansion phase of t h e  bus ines s  c y c l e ,  

c o n t r o l  of t h e  money supply i s  subse rv i en t  t o  f i s c a l  po l i cy  and i n t e r e s t  

r a t e  s t a b i l i z a t i o n ,  whi le  i n  t h e  c o n t r a c t i o n  phase,  t h e  s t a b i l i z a t i o n  

programme breaks  down and money supply c o n t r o l  i s  subord ina t e  t o  t h e  

balance of payments d e f i c i t .  Cont ra-cyc l ica l  f l u c t u a t i o n s  i n  i n t e r e s t  

rates a r e  explained by p ro -cyc l i ca l  v a r i a t i o n s  i n  t h e  ad jus t ed  base.  

A d i f f e r e n t i a l  r e l a t i o n s h i p  between t h e  ad jus t ed  base  and t h e  s t o c k  

of government deb t  over t h e  phases of t h e  c y c l e ,  induces a  d i f f e r e n t i a l  

degree of v a r i a t i o n  i n  i n t e r e s t  r a t e s  between expansion and c o n t r a c t i o n  

I 

t 
I 

phases.  Thus, i n t e r e s t  r a t e s  a r e  determined exogenously by t h e  ba lance  

of payments and va ry  r e l a t i v e l y  l e s s  i n  t h e  expansion phase due t o  t h e  

s t a b i l i z a t i o n  programme. 

Having r e l inqu i shed  c o n t r o l  of t h e  ad jus t ed  monetary base ,  t h e  

Monetary A u t h o r i t i e s  a r e  l e f t  w i th  t h e  money m u l t i p l i e r  a s  t h e  remaining 

pa th  of money supply c o n t r o l .  This  t oo ,  i s  abrogated i n  favour of i n t e r e s t  

r a t e  s t a b i l i z a t i o n  i n  t h e  expansion phase and n e c e s s i t a t e d  by t h e  ba lance  

of payments d e f i c i t  i n  t h e  c o n t r a c t i o n  phase. The money m u l t i p l i e r  i s  

dominated by t h e  r a t i o  parameter P which i s  c o n t r o l l e d  by Bank Rate  and 
8 ' 

Reserve Bank d i scoun t ing  po l i cy .  Bank Rate is assigned t o  t h e  s t a b i l i z a t i o n  

programme i n  t h e  expansion phase and t o  t h e  p r o t e c t i o n  of t h e  ba lance  of 

payments i n  t h e  c o n t r a c t i o n  phase. I n  consequence, Bank Rate  v a r i e s  cont ra -  

c y c l i c a l l y  e x e r t i n g  a  p ro -cyc l i ca l  i n f l u e n c e  on t h e  money m u l t i p l i e r .  

Reserve Bank d i scoun t ing  po l i cy  i s  geared t o  c o n t r o l  of t h e  money supply,  

however, by inducing c o n t r a - c y c l i c a l  movements i n  t h e  m u l t i p l i e r ;  and 

Var i a t ions  i n  s t a t u t o r y  r e s e r v e  requirements  i n f luence  the  m u l t i p l i e r  

Cont ra-cyc l ica l ly  through t h e  r a t i o  parameter b  The s t r o n g e s t  s i n g l e  
1 ' 
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i n f l u e n c e  on t h e  money m u l t i p l i e r  is  t h e  c r e d i t  market rate ,which exp la ins  

t h e  con t r a -cyc l i ca l  and asymmetric behaviour of t he  m u l t i p l i e r .  123 s i n c e  

i n t e r e s t  r a t e  s t a b i l i z a t i o n  p o l i c y  se rves  t o  a t t e n u a t e  i n t e r e s t  r a t e  

v a r i a t i o n s i n  t h e  expansion phase,  s o  a l s o  is t h e  con t r a -cyc l i ca l  movement 

i n  t h e  m u l t i p l i e r  a t t e n u a t e d  i n  t h i s  phase of t h e  cyc l e .  As a  r e s u l t ,  t h e  

money m u l t i p l i e r  dampens t h e  p ro -cyc l i ca l  i n f l u e n c e  of t h e  ad jus t ed  base  on 

t h e  money supply bu t  f a i l s  t o  outweigh i t .  The m u l t i p l i e r  f o r t u i t o u s l y  

e x e r t s  an  i n e f f e c t i v e  con t r a -cyc l i ca l  i n f l u e n c e  on t h e  money supply,  being 

exogenously determined by t h e  c r e d i t  market r a t e  and being prevented from 

dominating t h e  money supply by t h e  s t a b i l i z a t i o n  po l i cy .  Indeed,  t h i s  

asymmetric behaviour i s  necessary  f o r  t h e  succes s  of t h e  s t a b i l i z a t i o n  

p o l i c y  i n  t h e  expansion phase. 

The p r o f i l e  of monetary po l i cy  i n  South A f r i c a  p r e s e n t s  a  modern 

v e r s i o n  of t h e  C l a s s i c a l  Gold Standard mechanism. Control  of t h e  money 

supply i s  abandoned i n  favour of a  l i n k  t o  t h e  balance of payments. I n  

t h e  expansion phase,a ba lance  of payments s u r p l u s  and t h e  expansion of t h e  

money supply ensures  t h e  success  of t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  

programme. I n  t h e  c o n t r a c t i o n  phase ,  we f i n d  a  t y p i c a l  Reynsian dilemma 

between i n t e r n a l  and e x t e r n a l  ba lance  i n  a  f i x e d  exchange r a t e  system. 

Economic c o n t r a c t i o n  and a  ba lance  of payments d e f i c i t  r e q u i r e s  abandonment 

of t h e  s t a b i l i z a t i o n  programme and a  c o n t r a c t i o n  i n  t h e  money supply.  

Cont ra-cyc l ica l  s t a b i l i z a t i o n  p o l i c y  i s ,  t h e r e f o r e ,  abandoned by t h e  

Monetary A u t h o r i t i e s  i n  favour  of s t a b i l i z i n g . t h e  r a t e  on government deb t .  
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Under t he  e x i s t i n g  regime, a  more v igorous  u s e  of Bank Rate and 

" a r i a b l e  s t a t u t o r y  r e s e r v e  requiremerlts i n  t h e  expansion phase,  would 

lower t h e  v a l u e  of t h e  m u l t i p l i e r .  However, our  e s t ima te s  imply t h a t  i n  

order  t o  o f f s e t  t h e  in f luence  on t h e  money supply of a  1 per  c e n t  i n c r e a s e  

i n  t h e  ad jus t ed  base ,  t h e  s t a t u t o r y  r e s e r v e  requirement  on demand d e p o s i t s  

would have t o  be r a i s e d  by 7.16 per  c e n t ,  o r  Bank Rate would have t o  be 

increased  by 15.5 per  cen t .  A l t e r n a t i v e l y ,  t h e  Treasury could employ 

f i s c a l  p o l i c y  f o r  monetary purposes i n  t h e  expansion phase, by reducing  t h e  

va lue  of t h e  d e f i c i t  and t h e  s t o c k  of ou t s t and ing  government deb t  and 

al lowing t h e  c r e d i t  market r a t e  t o  f a l l .  Th i s  would remove t h e  asymmetric 

c o n s t r a i n t s  on t h e  m u l t i p l i e r  i n  t h e  expansion phase. The i n f l u e n c e  of a  

1 per  c e n t  i n c r e a s e  i n  t h e  ad jus t ed  base on t h e  money supply,  is  o f f s e t  by 

a 4 pe r  c e n t  r educ t ion  i n  t h e  s t o c k  of government deb t .  An unwi l l ingness  

on t h e  p a r t  of t h e  Government t o  render  f i s c a l  po l i cy  subord ina t e  t o  

monetary p o l i c y ,  l eaves  one pa th  of escape.  I f  t h e  money supply is  t o  be 

c o n t r o l l e d ,  t h e  Nonetary A u t h o r i t i e s  must a s s e r t  c o n t r o l  over t h e  ad jus t ed  

monetary base  and abandon t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  programme. 124  

1 2 4 * ~ h e  e s t i m a t e s  i n  t h i s  paragraph a r e  based on the  money supply 
e l a s t i c i t y  e s t ima te s  i n  Table 4.XXX. 
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9 .  THE INTEREST RATE EFFECT OF OPEN MARKET 

OPERATIONS, GOVERNMENT DEFICIT FINANCE, AND 

CHANGES I N  THE ADJUSTED MONETARY BASE FROM 

OTHER SOURCES 

An i m p l i c a t i o n  of t h e  money supply hypothes is  i s  t h a t  t h e  e f f e c t  on 

t h e  c r e d i t  market r a t e  of a  change i n  t h e  ad jus t ed  monetary base  through 

open market ope ra t ions ,  o r  a  s h i f t  i n  t h e  f inanc ing  of t h e  Government's 

d e f i c i t  from t h e  banking and p r i v a t e  s e c t o r s  t o  t h e  Reserve Bank, i s  

g r e a t e r ,  than  f o r  e i t h e r  a  change i n  t h e  ad jus t ed  base  from o t h e r  sources ,  

o r  t h e  i s s u e  o r  r e t i r emen t  of government d e b t  (Chapter 3 ,  Sec t ion  6 ) .  

I n  t h e  f i r s t  ca se ,  an  open market purchase o r  a s h i f t  i n  d e f i c i t  

f i nance  from t h e  banking and p r i v a t e  s e c t o r s  t o  t h e  Reserve Bank, does n o t  

change t h e  s t o c k  of Government genera ted  weal th  i n  t h e  banking and p r i v a t e  

s e c t o r s ,  b u t  merely i t s  composition; i n t e r e s t - b e a r i n g  government d e b t  i s  

rep laced  by non in t e re s t -bea r ing  c la ims  on t h e  Government ( t h e  ad jus t ed  

monetary base ) ,  i n  t h e  balance s h e e t s  of t h e  banking and p r i v a t e  s e c t o r s .  

An i n c r e a s e  i n  t h e  ad jus t ed  base ,  i n i t i a l l y  lowers  t h e  c r e d i t  market r a t e ,  

causing a  s h i f t  i n  t h e  h f u n c t i o n  and a n  i n c r e a s e  i n  t h e  c r e d i t  market 

m u l t i p l i e r .  An accompanying d e c l i n e  i n  t h e  s t o c k  of government d e b t ,  i n  

a d d i t i o n ,  lowers  t h e  h func t ion  d i r e c t l y ,  causing a  f u r t h e r  f a l l  i n  t h e  

c r e d i t  market r a t e .  These e f f e c t s  a r e  apparent  i n  Equation 4-30 below 

(see Equation 3-44): 

An a d d i t i o n a l  element which r a i s e s  t h e  response of t h e  c r e d i t  market r a t e  

is t h e  i n c r e a s e  i n  t h e  s c a l e  f a c t o r  B ~ / ~ N .  By i n s e r t i n g  i n t o  Equation 
I 
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4-30 t h e  a p p r o p r i a t e  e l a s t i c i t y  e s t i m a t e s  from Sec t ion  7 ,  t h e  mean v a l u e  

f o r  t h e  s c a l e  f a c t o r ,  and the  d i sc re t , e  change i n  t h e  ad jus t ed  base,  we 

~ b t a i n  an  e s t i m a t e  of t h e  change i n  t h e  c r e d i t  market r a t e  due t o  a n  open 

marke t  purchase o r  a s h i f t  i n  d e f i c i t  f i n a n c e  from t h e  banking and p r i v a t e  

s e c t o r s  t o  t h e  Reserve Bank. 125 I f ,  as a  r e s u l t  of t h e s e  a c t i o n s ,  t h e  

ad jus ted  base  rises by 4.98 per  c e n t ,  t h e  c r e d i t  market r a t e  d e c l i n e s  by 

2.05 per  c e n t .  
126 

Now cons ider  t h e  c a s e  where t h e  a d j u s t e d  monetary base i s  increased  

by some o t h e r  sou rce  component such a s  a n  i n c r e a s e  i n  i n t e r n a t i o n a l  r e s e r v e s  

held by t h e  Reserve Bank o r  a  r educ t ion  i n  t h e  Government's d e p o s i t  a t  t h e  

Reserve Bank. The c r e d i t  market r a t e  f a l l s  by a n  amount equal  t o  t h e  

e l a s t i c i t y  of t h e  c r e d i t  market r a t e  w i th  r e s p e c t  t o  t h e  ad jus t ed  monetary 

base,  and t h e  h  f u n c t i o n  s t a y s  pu t .  The change i n  t he  c r e d i t  market 

r a t e  i s  then  given by: 

a 1 2 5 * ~ h e  v a l u e s  of t h e  terms, i n  Equat ion 4-30 a r e :  e ( i e ,  B ) = -0.39 
(Table 4 .XXX) , e (h ,  FN) = 0.14 (n. 112) . B /FN = 0.40 i s  t h e  mean va lue  
c a l c u l a t e d  from annual  d a t a  f o r  t h e  per iod  1950 - 1971 and A B ~ / B ~  = 4.98 
is  t h e  mean va lue  c a l c u l a t e d  from q u a r t e r l y  percentage  changes a t  a n  annual  
r a t e  f o r  t h e  per iod  1954.1 - 1971 .N .  

1 2 6 * ~ o r  i n s t a n c e ,  u s ing  year-end annual  d a t a  f o r  1971, a n  i n c r e a s e  
i n  t h e  a d j u s t e d  monetary base of R24.9 m i l l .  from a n  open market purchase 
w i l l  lower t h e  i n t e r e s t  r a t e  on long-term government s e c u r i t i e s  from 8.31 
per  c e n t  t o  8.14 per  c e n t .  

127. 
Typ ica l ly ,  a  r educ t ion  i n  t h e  Government's depos i t  a t  t h e  Reserve 

Bank may occur f o r  t h e  purpose of d e f i c i t  f i n a n c e  o r  f o r  monetary c o n t r o l .  
The S t a b i l i z a t i o n  account a t  t h e  Reserve Bank may be reduced. 
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( s e e  Equation 3-44). An i n c r e a s e  i n  t h e  ad jus t ed  base  of 4.98 per  c e n t  

lowers t h e  c r e d i t  market r a t e  by 1.94 per  cen t .  
128 

The i s s u e  o r  r e t i r emen t  of government d e b t ,  c e t e r i s  pa r ibds ,  merely 

changes t h e  s t o c k  of government deb t  i n  t h e  banking and p r i v a t e  s e c t o r s ,  

causing a s h i f t  i n  t h e  h  func t ion ;  and t h e  c r e d i t  market r a t e  response i s  

Comparing t h e  r e s u l t s  i n  Equat ions 4-30 and 4-31, t h e  d i f f e r e n t i a l  

e f f e c t  on t h e  c r e d i t  market r a t e  of an open market ope ra t ion  and a  change 

i n  t h e  ad jus t ed  base  from o t h e r  Lources, i s  smal l ,  due t o  t h e  low 

e l a s t i c i t y  of t h e  h  func t ion  wi th  r e s p e c t  t o  changes i n  t h e  s t o c k  of 

government deb t .  That t h i s  i s  s o ,  i s  probably due t o  t h e  underdeveloped 

n a t u r e  of t h e  secondary market f o r  long-term government d e b t ,  most of 

which i s  he ld  by t h e  Pub l i c  Debt Commissioners (Chapter 2 ,Sect ion 6 .2) .  130 

We conclude t h a t  open market ope ra t ions  have a  g r e a t e r  e f f e c t  on t h e  

c r e d i t  market r a t e ,  than e i t h e r  a  change i n  t he  ad jus t ed  base from o t h e r  

sources  o r ,  c e t e r i s  pa r ibus ,  t h e  i s s u e  o r  r e t i r emen t  of government deb t .  

However, t h e  d i f f e r e n t i a l  i s  s l i g h t .  I f  t h e  Monetary A u t h o r i t i e s  wish t o  

use  open market ope ra t ions  a s  a  p o l i c y  ins t rument  t o  c o n t r o l  t h e  c r e d i t  

market r a t e ,  they should a t tempt  t o  r a i s e  t h e  e l a s t i c i t y  of t h e  h  f u n c t i o n  

wi th  r e s p e c t  t o  t h e  s tock  of government d e b t ,  by e s t a b l i s h i n g  a  broader  

based market f o r  long-term government deb t  i n  t h e  banking and p r i v a t e  

s e c t o r s ,  and should abandon r e l i a n c e  on t h e  Pub l i c  Debt Commissioners f o r  

1 2 8 * ~ h e  same d a t a  used t o  e v a l u a t e  ~ ~ u a t ' i o n  4-30 a r e  used t o  e v a l u a t e  
Equation 4-31 ( see  n.125).  Using year-end d a t a  f o r  1971, an  i n c r e a s e  i n  t h e  
ad jus t ed  base  of R24.9 m i l l . ,  lowers t h e  i n t e r e s t  r a t e  on long-term govern- 
ment deb t  from 8.31 per  cent  t o  8.14 pe r  c e n t .  

1 3 0 * ~ o s t  t r a n s a c t i o n s  i n  government deb t  occur  a t  t h e  s h o r t  end of t h e  
ma tu r i t y  spectrum i n  t h e  short- term money marked ([33] ,  p. 26).  
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131  

d e f i c i t  f i nance .  Of course ,  t h i s  imp l i e s  a n  abandonment of t h e  i n t e r e s t  

r a t e  s t a b i l i z a t i o n  p o l i c y  ( t h e  r o l e  of t h e  Pub l i c  Debt Commissioners i s  

d iscussed  i n  Sec t ion  1 0 ) .  

l 3 l . ~ h e  s u c c e s s f u l  development of a broad market f o r  short- term 
' government deb t  i n  t h e  money market,  by 1960, increased  t h e  c o n t r o l  of 

t h e  Monetary A u t h o r i t i e s  over t h e  short- term r a t e  on government deb t .  
An analogous procedure appears  a p p l i c a b l e  t o  t h e  r a t e  on long-term 
government deb t .  



- 345 - 
10. THE ROLE OF THE PUBLIC DEBT COMMISSIONERS 

IN THE CREDIT MARKET RATE )\ND MONEY SUPPLE 

DETERMINATION PROCESS 

An analysis of the activities of the Public Debt Commissioners in 

the market for government debt provides us with important empirical 

information bearing on the influence of the stock of government debt in 

the credit market rate and money supply determination process, discussed 

in Section 7. 

In Chapter 2, Section 6.2, we provide a brief description of the 

activities of the Public Debt Commissioners. In order to interpret the 

regression results below, we review the method of, and conditions surrounding 

the issue and redemption of government debt in South Africa. 132 

. It is essential to distinguish between the issue of long-term and 
short-term government debt and the distribution of ownership between the 

secondary market and the Public Debt Commissioners. 133 Long-term government 

debt is supplied by the Treasury to the Public Debt Commissioners and to 

the secondary market,by infrequent new issues. After closure of the 

subscription to the general public, the Public Debt  omm missioners obtain 

additional tap supplies by special arrangements. 134 Since the maturity 

s truc ture of government deit shortens over time, long-term investors 

obtain additional supplies of long-term debt by selling short-term debt 

in the money market or to the Public Debt Commissioners,and purchasing 

13**~he two sources of information on the activities of the Public 
Debt Commissioners and the issue and redemption of government debt are 
provided by de Swardt and Steenkamp([32] and [33]). 

133*~hesecondary market constitutes the banking and private sectors 
excluding the Public Debt Commissioners. 

134*de Swardt and Steenkamp [33] , p . 18. 
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long-term debt  from the  Commissioners. Since the  secondary market f o r  

long-term debt  is  t h i n ,  t h e  Commissioners a r e  t h e  main holders  of long- 

term debt ,  and source of supply t o  t h e  secondary market. I n  c o n t r a s t ,  

however, the  market f o r  short-term debt  is  we l l  developed and a c t i v e ,  and 

t h e  major por t ion  of short-term debt  i s  held by the  money market 

i n s t i t u t i o n s  and t h e  banking sec to r .  The Publ ic  Debt Commissioners s t r i v e  

t o  maintain t h e  long end of t h e i r  p o r t f o l i o  s t r u c t u r e  by s e l l i n g  shor t -  

t e r m  debt  t o  t h e  secondary market a s  t h e  matur i ty  d a t e  on government debt  

is approached. 135 

Thus, a s  prime inves to r s  i n  long-term government debt ,  t he  Publ ic  

Debt Commissioners a c t  a s  jobbers i n  t h e  secondary market,enabling inves to r s  

t o  a d j u s t  t h e i r  p o r t f o l i o s  by switching between matu r i t i e s .  A s  n e t  s e l l e r s ,  

t he  Publ ic  Debt Commissioners keep t h e  secondary market continuously 

supplied wi th  i ts  needs both from t h e i r  own p o r t f o l i o  and through t h e  tap  

system. Due t o  the  t h i n  market i n  long-term government debt ,  i t  seems t h a t  

jobbing by the  Commissioners is  concentrated,  (but not  exclus ively)  a t  the  

s h o r t  end of the  debt  spectrum. 136 We should no te  t h a t  the  Monetary 

Author i t i e s  c o n s t i t u t e  a  sporadic  source of supply of short-term debt  t o  

t h e  banking and p r i v a t e  s e c t o r s .  137 

135*~he  discount  houses a r e  t h e  chief  t r a n s a c t o r s  i n  short-term 
government deb t ,  purchasing s e c u r i t i e s  from t h e  Publ ic  Debt Commissioners 
and t h e  banking s e c t o r  and s e l l i n g  s e c u r i t i e s  t o  t h e  banking s e c t o r  and 
the  p r i v a t e  s e c t o r  ( [33] ,  p. 26,[32], p. 25). 

136*de Swardt and Steenkamp stress t h a t  t h e  actLvitLes of t h e  Publ ic  
Debt Commissioners a r e  confined pr imar i ly  t o  investment management and 
t h a t  t h e i r  jobbing a c t i v i t i e s  should be regarded a s  i n c i d e n t a l .  They 
s t a t e  t h a t  I t . . .  i t  i s  not  a  func t ion  of the  Commissioners t o  opera te  
extens ively  i n  the  market t o  promote increased holdings of long-term 
S e c u r i t i e s  by the  p r i v a t e  sector!' ([331, p. 29). 

b137*~ee Sec. 2 and n. 20. 
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The s i g n i f i c a n t  a n a l y t i c a l  point  f o r  our 

of government debt  t o  the  secondary q a r k e t  i s  

purposes is  t h a t  the  supply 

demand determined, which 

means t h a t  changes i n  the  supply of government debt  should not  have a 

s i g n i f i c a n t  in f luence  on the  c r e d i t  market r a t e .  We discover ,  however, 

t h a t  t h e  jobbing a c t i v i t i e s  of t h e  Commissioners a r e  s i g n i f i c a n t  i n  t h e  

determination of the  money supply. 

I n t e r p r e t a t i o n  of t h e  r eg ress ion  equations below, r equ i res  a  syn thes i s  

of our knowledge of the  transmission mechanism l ink ing  changes i n  t h e  supply 

of government debt  t o  the  c r e d i t  market r a t e  and t h e  money s tock,  and t h e  

i n s t i t u t i o n a l  environment surrounding the  debt  i s sue .  An inc rease  i n  t h e  

aggregate s tock  of outstanding government deb t  cannot a f f e c t  t h e  c r e d i t  

market r a t e  (through t h e  h funct ion)  o r  t h e  money supply (through the  

i n t e r e s t  r a t e  mechanism) i n  s o  f a r  a s  i t  represen t s  an a c q u i s i t i o n  by the  

Publ ic  Debt Commissioners. The h func t ion  i s . o n l y  a f fec ted  t o  the  ex ten t  

t h a t  a  change i n  the  supply of government debt  i s  passed on t o  the  

secondary market through the  jobbing a c t i v i t i e s  of t h e  Commissioners. 

From the  po in t  of view of t h e  Commissioners, jobbing may appear t o  be a 

process of optimum p o r t f o l i o  a l l o c a t i o n  (an a l l o c a t i v e  process)  , whereas, 

t r ansac t ions  i n  the  secondary market by t h e  Commissioners a r e  a l l o c a t i v e  

c e r t a i n l y ,  but  a l s o  aggregative i n  t h a t  t h e  secondary market s u b s t i t u t e s  

not  only between short-term and long-term government debt ,  but  a l s o  

between government debt  and o the r  f i n a n c i a l  claims. Thus, the  h 

func t ion  is  a f f e c t e d  t o  the  ex ten t  t h a t  jobbing by the  Commissioners a l t e r s  

1 3 8 * ~ e e  K. Brunner [ l l ] ,  pp. 14-16,for a  d iscuss ion of the  separa t ion  
of aggregat ive  and a l l o c a t i v e  fo rces  i n  economic ana lys i s .  



t h e  aggregate s tock of government debt  i n  t h e  secondary market. We have 

mentioned t h a t  t h e  supply of governqent debt  t o  t h e  secondary market i s  

demand determined, i n  which case ,  t h e  c r e d i t  market r a t e  should remain 

r e l a t i v e l y  unaffected.  However, i t  is  unl ikely  t h a t  e i t h e r  t h e  Public 

Debt Commissioners or  the  Monetary Author i t ies  have knowledge of the  exact  

ex ten t  of t h e  s h i f t  i n  demand f o r  government debt  i n  t h e  secondary market; 

s o  t h a t  jobbing opera t ions  should cause a s h i f t  i n  the  h function.  13  9 

I n  Table 4.XMNI and 4.XXXVII we provide regress ion equations f o r  t h e  

c r e d i t  market r a t e  and t h e  money supply. We test t h e  equations using 

0 t h e  aggregate s tock of outstanding government debt  (F ), the  aggregate 

s tock of long-term debt  (F')' and t h e  s tock of long-term and t o t a l  gdvernment 2 

debt  held by t h e  Public Debt Commissioners (FiC, FDC resp . )  . The test 

r e s u l t s  a r e  given i n  Equations 1 t o  4 i n  t h e  t a b l e s .  Equations 5 and 6 

i n  Table 4.XXXVI and Equation 5 i n  Table 4.XXXVII a r e  taken from t h e  

c r e d i t  market r a t e  and money supply es t imat ing equations i n  Tables 4.XXV 

and 4.XXIX and a r e  repeated here  f o r  ease  of comparison. The c h a r a c t e r i s t i c s  

of t h e  equations i n  s p e c i f i c a t i o n  and performance a r e  fundamentally the  

same a s  f o r  t h e  equations i n  s e c t i o n  7 ,  where a f u l l  d iscuss ion i s  provided; 

s o  we pass d i r e c t l y  t o  a comparison of the  r e s u l t s  on t h e  var ious  government 

debt  va r iab les .  140 For convenience, t h e  c o e f f i c i e n t s  and t - s t a t i s t i c s  on 

1 3 ' * ~ h e  Reserve Bank and the  Public Debt Commissioners o f t en  respond 
t o  an excess demand o r  supply i n  t h e  secondary market with a l a g  s o  t h a t  
s t a b i l i z a t i o n  of the  i n t e r e s t  r a t e  is  not  complete ([33],  p. 2 2 ) .  

1 4 0 * ~ h e  p o s i t i v e  s igns  on t h e  Bank Rate v a r i a b l e  ( i  ) i n  equations 
br 2,:3, 4 and 6 of Table 4.XXXVII a r e  not  of importance, s lnce  omitt ing i 

leaves  the  r e s u l t s  unchanged. We include i here  f o r  consistency of 
br  

br 
comparison with the  money supply and c r e d i t  market r a t e  est imating 
equations. The omission of a dummy v a r i a b l e  (P D) i n  Equations 3 and 4,  
improves the  performance of these  equations.  8 
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v a r i a b l e s  a r e  l i s t e d  i n  Table 4 . m .  

s tock of government debt  held by the  Commissioners 

e x e r t  a  negat ive  inf luence  on t h e  c r e d i t  market r a t e  which is  i n  accordance 

with our hypothesis .  N e t  s a l e s  by the  Commissioners r a i s e  the  supply of 

government debt i n  the  secondary market and the  c r e d i t  market r a t e  r i s e s .  

Hence, the  s i g n s  on t h e  secondary market c o e f f i c i e n t s  a r e  p o s i t i v e .  

DC Three f a c t o r s  may account f o r  t h e  low values  of the  PDC and P2 

c o e f f i c i e n t s  and t h e  i n s i g n i f i c a n t  t-values: f i r s t l y ;  these  v a r i a b l e s  

a r e  measures not  only of the  jobbing opera t ions  of t h e  Publ ic  Debt 

Commissioners, but  a l s o  t r ansac t ions  wi th  t h e  Treasury with r e spec t  t o  

new i s s u e s ,  secondly; t h a t  changes i n  these  v a r i a b l e s  a r e  t o  an ex ten t  

demand determined w i l l  reduce t h e  v a r i a t i o n  i n  t h e  c r e d i t  market r a t e ,  

and t h i r d l y ;  jobbing opera t ions  occur predominantly i n  short-term 

government debt,of which,the Publ ic  Debt Commissioners hold l e s s  than 20 

per cen t  of the  t o t a l  s tock.  I n  the  l a t t e r  regard,  n o t i c e  t h a t  t h e  

c o e f f i c i e n t  on F~~ i s  both g r e a t e r  i n  va lue  and more s i g n i f i c a n t  than on 

FY. This  complies with the  p r o f i t  maximising behaviour of the  Publ ic  

Debt Commissioners. A s  investment nominees, t h e  Commissioners a r e  r e l u c t a n t  

t o  d e a l  i n  long-term debt  s ince  losses ,may be incurred when i n t e r e s t  r a t e s  

14 1 a r e  r i s i n g .  

We conclude t h a t  the  negat ive  s i g n s  and low c o e f f i c i e n t  va lues  on the  

FDC and I?iC v a r i a b l e s  suggest t h a t  the  jobbing opera t ions  of t h e  Commissioners 

he lp  t o  s t a b i l i z e  the  c r e d i t  market r a t e  by responding t o  v a r i a t i o n s  i n  the  

l4'*de Swardt and Steenkamp [33]  ,Pp. 26, 29 and [32] ,Pp. 25, 26. It 
may w e l l  be the  case  t h a t  the  s tock of short-term government debt  held by 
the  Publ ic  Debt Commissioners w i l l  have a  s t ronger  and more s i g n i f i c a n t  
e f f e c t  on the  r a t e  on short-term government s e c u r i t i e s .  I n  t h i s  r e s p e c t ,  

, f u r t h e r  research  i s  required.  



TABLE 4. XXXV 

Government Debt ....................................................................................... 
I I I I I 
I 1) Secondary Harket I I Public Debt 
I I I I I  . Comnlssioners 
I I [-----------------------I I--------------------- 
I I I I I 
I Total Out- Lone- I 1  Total Lone- I I  Total Long- 
I Outstandine Term 1) Term 1 1  Term 
I I I I I 
I (FO) (F!) I I  ( F ~ )  (F:) I) (F") (FYI 

I I 
De~endent Variable = I,-,- 

I I 
I I I I ---------------- 

I 
Regression I 
Coefficient I 
t-statistic I ------------ ---- 
Dependent Varlab 1 - -------------------------------------------------,------------------------------------- 

I I I 
neeresslon I 

I I 
I I 

Coefficient I 
I I 

0.63 0.67 1 1  0.12 0.083 1 1  -0.0068 -0.017 
t-statistic 1 (5.50) (4.90) 1 1  (2.40) (1.81) 1 1  ( - 0 . 7 5 )  (-2.06) 

NOTES: The data In this table are taken from Tables 4.XXXVI and 4.XXXVII 



REGRESS I O I !  ESTIVATES OF T I j i  C R F D  IT  I'AGKET RATE I!!C~RPORAT I:IC 
TIIi RO! F OF TI'E Pl:SI.LC DF3T CDl'.MlSCI@:!t?.S 

SOURCE: South A f r i c a n  Rcsr rve  Bank Q u a r t e r l y  e u l l e t l n .  Basic data  on the  eovernlrrnt  
dcbt v a r l a b l e s  a r e  l l s t c d  I n  uppendlx A.19. 

:IOTiS: The roua t l ons  a rc  cs t lma ted  I n  l o g a r l t h n l c  form u s l n ~  annual ycar-end data  
f o r  t h c  p e r l o d  1950-1071.  i q u n t i o n s  5 and 6 n r r  rcpcated from cquat ionq 3 and 4, 
r f s p e c t l v e l y ,  I n  Table 4 . X X \ ' .  F O  = the t o t a l  outstandinp. s tock  o f  rovernmrnt dcbt,  F: a 

ou ts tand inn  1 o n ~ -  term covcrnncnt  debt, F'' = rovernmrnt dcb t  w l t h  t h e  h h l l c  Dcbt 
Comntssloners, F,PL = long- t e r n  K o v r r n l e n t  d r b t  w i  t i 1  the  rub1 i c  Debt Corn lss loners .  The 
remaln lne v a r l a b l e s  a r e  d r f l n c d  i n  Tahlc 4 . X X V .  



TABLE 4. X X X V  I I 

REGRESS 1014 ESTIIIATES %OF THE tlOtlEY SIJPPI Y INCCRPORATItIG 
TtIF ROLE OF THE PCGLIC PEBT CO1:tIISSIO:IFItS 

III~=LI.~mIIP.IIIIP.II.=I.==III..IIII..I~~~..~.~Is.=I==.~=~~~...~~~.~~-=*~*~~~.~.I..~.=I 

SOURCE: S o u t h  A f r l c a n  Reserve Dank Q u a r t e r l y  B u l l e t i n .  B a s l c  d a t a  o n  t h e  e o v e r n e n t  
d c b t  v a r l a b l c s  a r c  l l s t r d  i n  Appcnr l ix  A.19.  

NOTES: Thc c q u n t l o n s  a r c  c s t i m a t c d  I n  l o t a r l t h m l c  f o r m  u s l n ~  annua l  year -end  d a t a  
f o r  t h e  p c r l o d  1950-1'171. C q u a t l o n  5 I s  r e p e a t e d  f r o m  T a b l e  4.XXIX. F O E  t h e  t o t ~ l  
o u t s & a n d i n c  s t o c k  o f  r.overr.r.wnt deb t ,  F,O = o u t s t a n d l n p ,  I o n s -  t e r m  govcrnment dcht ,  F ~ '  = 
Eovernment  d c h t  w i t h  t h e  P u h l l c  Cebt Commlssloncrs, FZc - long-  term governmrn t  d e b t  ~ 1 1 t h  
t h e  P u b l l c  Ucb t  C o ~ n r , ~ i s s l o n r r s .  The r e m i n i n e  v a r l a b l c s  a r e  d e f l n c d  I n  Tzble 4.XXV. T h a t  
t h e  c o c f f  l c l e n t s  o n  I I n  r c ~ u a t l o n s  2-4.6 a r c  p o s i t i v e ,  I s  o f  no  s l p n l f l c a n c e  s l n c e  t h e  
c o e f f  l c i e n t s  and t -va \Lcs  o n  t h e  sovc rnment  d e b t  v a r l a b l e s  r ~ m a l n  unchanged when l b r  I s  
o m i t t e d .  
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debt by the  secondary market. 

c o e f f i c i e n t s  of the  secondary market v a r i a b l e s  

N (FN and P ) a r e  p o s i t i v e  and t h e  c o e f f i c i e n t  va lues  a r e  smal1,indicating 2 

t h a t  changes i n  t h e  s tock of government debt  i n  t h e  secondary market e x e r t  

a weak p o s i t i v e  inf luence  on the  c r e d i t  market r a t e  through t h e  h function.  

Again, t h i s  weak e f f e c t  is  due t o  t h e  f a c t  t h a t  these  v a r i a b l e s  i n  p a r t ,  

measure t h e  increase  i n  the  supply of government debt  c a l l e d  f o r t h  by an 

increase  i n  demand, thereby s t a b i l i z i n g  t h e  c r e d i t  market r a t e .  The non 

s i g n i f i c a n t  t-values may be due t o  t h e  f a c t  t h a t  pN i s  predominantly a 

measure of v a r i a t i o n  i n  t h e  s tock of short-term government debt  i n  t h e  

secondary market. The inf luence  of short-term debt  on the  c r e d i t  market 

r a t e  (measured by t h e  long-term r a t e  on government s e c u r i t i e s )  is through 

the  c ross  s u b s t i t u t i o n  e f f e c t  which is  invar iab ly  weaker than the  d i r e c t  

s u b s t i t u t i o n  e f f e c t .  
14 2 

Notice t h a t  the  c o e f f i c i e n t s  on t h e  secondary market v a r i a b l e s  a r e  

l a r g e r  than those f o r  the  Public Debt Commissioners, ind ica t ing  t h a t  the  

combined e f f e c t  of jobbing opera t ions  by t h e  Commissioners and d i r e c t  s a l e s  

of government debt  by t h e  ~ r e a s u r ~  t o  t h e  secondary market e x e r t s  a  g r e a t e r  

inf luence  on t h e  c r e d i t  market r a t e  than t h e  jobbing e f f e c t  alone. Our 

r e s u l t s  f o r  t h e  secondary market v a r i a b l e s  appear t o  support t h e  not ion 

t h a t  the  Public Debt Commissioners, i n  t h e i r  r o l e  a s  in termediar ies  between 

the  Treasury and the  secondary market, s t a b i l i z e  t h e  c r e d i t  market r a t e .  

The s i g n s  on the  aggregate debt  v a r i a b l e s  are.  n e g a t i ~ e ~ r e f l e c t i n g  the  

intermediary funct ion of the Commissioners and t h e i r  jobbing opera t ions  i n  

1 4 2 * ~ e e  Chap. 2 Sec. 4.5 and esp. n. 48. It may wel l  be, t h a t  F~ 
is  more s i g n i f i c a n t  i n  explaining the  r a t e  of i n t e r e s t  on short-term 
government s e c u r i t i e s .  



t he  secondary market. For reasons mentioned above, the  c o e f f i c i e n t s  a r e  

low i n  magnitude and not  s i g n i f i c a n t ,  

Turning now t o  the  money supply reg ress ion  coefficients,some enl ightening 

d i f fe rences  emerge. Changes i n  t h e  s tock of government debt  inf luence  the  

money supply through the  i n t e r e s t  r a t e  mechanism: the  product of t h e  

i n t e r e s t  e l a s t i c i t y  of the  money m u l t i p l i e r  and the  e l a s t i c i t y  of t h e  c r e d i t  

market r a t e  with r e spec t  t o  changes i n  t h e  s tock  of government debt .  143 

The s i g n s  on t h e  v a r i a b l e s  r ep resen t ing  the  p o r t f o l i o  of t h e  Commissioners 

are negat ive ,  the  c o e f f i c i e n t s  a r e  g r e a t e r  i n  magnitude than f o r  t h e  c r e d i t  

market r a t e  and the  s tock of long-term debt  held by the  Commissioners i s  

s i g n i f i c a n t .  A d e c l i n e  i n  the  Commissioners' p o r t f o l i o ,  and e s p e c i a l l y  

of long-term deb t ,  r a i s e s  the  money supply by r a i s i n g  the  s tock  of debt  i n  

the  secondary market (no t i ce  t h a t  the  s i g n s  on t h e  secondary market 

c o e f f i c i e n t s  a r e  p o s i t i v e ) .  That the  response of the  money supply exceeds 

the  response of the  c r e d i t  market r a t e ,  is  due t o  t h e  r e l a t i v e l y  high 

i n t e r e s t  e l a s t i c i t y  of the  money m u l t i p l i e r  [ r e c a l l  t h a t  e(m, i e )  = 1.331. 
144 

Hence, jobbing opera t ions  by t h e  Commissioners seem t o  be of g r e a t e r  

s i g n i f i c a n c e  f o r  the  determination of the  nioney supply than f o r  t h e  c r e d i t  

market r a t e .  

Not s u r p r i s i n g l y ,  the  secondary market c o e f f i c i e n t s  f o r  t h e  money 

supply a r e  c o r r e c t  i n  s ign ,  s i g n i f i c a n t  and s u b s t a n t i a l l y  l a r g e r  i n  va lue  

than t h e  c r e d i t  market r a t e  c o e f f i c i e n t s .  These more s a t i s f a c t o r y  r e s u l t s  

f o r  t h e  money supply, p a r t l y  r e f l e c t  t h e  d i r e c t  s a l e s  of short-term 

government debt  t o  the  banking and p r i v a t e  s e c t o r s  by the  Treasury. 
14 5  

1 4 3 * ~ a b l e  4.XXX, Equation 9 .  

144   able 4. XXXI . 
1 4 5 * ~ e c .  2. 
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i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r  i s  s u f f i c i e n t l y  

t h e  e l a s t i c i t y  of &he h func t ion  wi th  r e s p e c t  t o  government 

d e b t ,  t h e  i n f l u e n c e  of government d e b t  on t h e  money supply is  no t  negated. 

F i n a l l y ,  t h e  aggrega te  s t o c k  of government deb t  he ld  by t h e  Pub l i c  

Debt Commissioners and t h e  secondary market (F'), and t h e  s t o c k  of long- 

0 
t e r m  government deb t  (F ) provide  t h e  l a r g e s t  and most s i g n i f i c a n t  2 

c o e f f i c i e n t s  i n d i c a t i n g  a  p o s i t i v e  r e l a t i o n s h i p  between t h e  s t o c k  of 

government deb t  and t h e  money supply.  14 6 

I n  summary, i t  appears  t h a t  w e  a r e  a b l e  t o  e x p l a i n  t h e  i n f l u e n c e  of 

t h e  Pub l i c  Debt Commissioners on t h e  c r e d i t  market rate and t h e  money 

supply i n  terms of t h e  money supply hypothes is .  Given our  knowledge of t h e  

i n s t i t u t i o n a l  framework w i t h i n  which government deb t  is  i s sued ,  and 

empi r i ca l  in format ion  obta ined  i n  prev ious  s e c t i o n s  of t h i s  chap te r ,  we 

conclude t h a t  t h e  jobbing a c t i v i t i e s  of t h e  Commissioners s e r v e  t o  s t a b i l i z e  

t h e  c r e d i t  market r a t e  and are more s i g n i f i c a n t  f o r  t h e  de te rmina t ion  of 

t h e  money supply. 

A word of r e s e r v a t i o n  i s  warranted.  The empi r i ca l  r e s u l t s  f o r  t h e  

c r e d i t  market r a t e  must be i n t e r p r e t e d  w i t h  some c a r e ,  s i n c e ,  as i n d i c a t e d ,  

0 t h e  agg rega te  deb t  v a r i a b l e s  (F , F~ and F~ ' )  a l s o  inco rpora t e  t r a n s a c t i o n s  

DC w i t h  t h e  Monetary A u t h o r i t i e s  d i r e c t l y .  Bear i n  mind t h a t  F measures 

N 
predominantly long-term d e b t ,  F mainly short- term deb t  and t h e  c r e d i t  

146. N 
0 

I n  t h e  money supply r e g r e s s i o n  equat ions ,  F i s  used ( r a t h e r  than  
F ) t o  main ta in  cons is tency  wi th  t h e  c r e d i t  market r a t e  equat ions .  Changes 
i n  FO p a r t i a l l y  r e f l e c t  changes i n  t h e  p o r t f o l i o  of t h e  Pub l i c  Debt 
Commissioners through a c q u i s i t i o n s  from new s u b s c r i p t i o n s  d i r e c t l y .  For 

0 t h i s  reason ,  F i s  l e s s  a p p r o p r i a t e  i n  t h e  money supply equat ions .  
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market r a t e  proxy v a r i a b l e  i s  t h e  long-term r a t e  on 

r" 
J Fur ther ,  according t o  de Swardt and,Steenkamp, jobb 

government 

ing  a c t i v i t  

s e c u r i t i e s .  

i e s  occur 

mainly i n  short-term government debt .  147 However, the  consistency of our 

r e s u l t s  wi th  a p r i o r i  not ions ,  wi th  evidence on t h e  i n s t i t u t i o n a l  s t r u c t u r e ,  

and wi th  our o the r  empir ica l  r e s u l t s ,  preserves  our confidence. The 

r e s u l t s  f o r  the  money supply a r e  not  a f f e c t e d  by t h e  problems mentioned 

above and a r e  cons i s t en t  with those f o r  t h e  c r e d i t  market r a t e .  

1 4 7 * ~ e e  XI. 136. Further  research  i n  t h i s  a r e a  is  needed t o  improve 
the  government debt  measures used f o r  empir ica l  t e s t i n g  and a more 
appropr ia t e  i n t e r e s t  r a t e  is  d e s i r a b l e .  Addit ional  information on the  

I a c t i v i t i e s  of the  Commissioners would be he lp fu l .  
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11. THE EFFECTS OF INCOME DISTRIBUTION ON 

THE CREDIT MARKET RATE qND THE MONEY SUPPLY 

The i n f l u e n c e  of income d i s t r i b u t i o n  on t h e  demand f o r  money has  

s c a n t  a t t e n t i o n  i n  t h e  s t anda rd  empi r i ca l  l i t e r a t u r e .  We 

i n  Chapter 2,  Sec t ion  4 . 3 ,  t h a t  t h e  d i s t r i b u t i o n  of income i s  

r e l e v a n t  i n  exp la in ing  t h e  money supply and t h e  c r e d i t  market r a t e  i n  

South Af r i ca ;  i ts  importance a r i s i n g  from t h e  observed s t r o n g  a s s o c i a t i o n  

between low income e a r n e r s  and a r e l a t i v e l y  h igh  marginal  propens i ty  t o  

hold currency.  One f e a t u r e  of t h e  p o l i t i c a l l y  cont r ived  r a c i a l  

s t r a t i f i c a t i o n  i n  South A f r i c a  i s  t h e  c l e a r  d i f f e r e n c e  i n  payments h a b i t s  

between low income b l ack  labour  and t h e  h igh  income whi te  popula t ion .  We 

e l a b o r a t e  b r i e f l y  on t h e s e  observa t ions .  

The South Afr ican  economy, l i k e  a l l  developing economies i s  d u a l i s t i c  

i n  n a t u r e  and may be  dichotomised i n t o  two s e c t o r s :  t h e  developed 

i n d u s t r i a l  s e c t o r  and t h e  t r a d i t i o n a l  s e c t o r .  Almost a l l  wh i t e  labour  is  

employed i n  t h e  i n d u s t r i a l  s e c t o r  wh i l e  t h e  t r a d i t i o n a l  s e c t o r  comprises 

t hose  a r e a s  e s t a b l i s h e d  a s  e t h n i c  homelands f o r  t h e  b lack  popula t ion ,  a s  

p a r t  of t h e  South Afr ican  ~ o v e r n h e n t ' s  p o l i c y  of Separa te  Development. 

A d i s t i n c t i o n  must be  made between urban and r u r a l  b l ack  labour .  

I n  t h e  r u r a l  a r e a s ,  t r a n s a c t i o n s  a r e  concluded through b a r t e r  o r  t h e  

exchange of cur rency ,  and l i q u i d  weal th  i s  accumulated i n  t h e  form of 

cash  hoards ,  which a r e  no t  respons ive  t o  changes i n  i n t e r e s t  r a t e s .  

Urban b l ack  labour  may be e i t h e r  temporary migrants  o r  permanent 

r e s i d e n t s ;  t he  former p e r i o d i c a l l y  t r a n s f e r  phys i ca l  cash weal th  back t o  

t h e  homelands, and the  l a t t e r  hold t r a n s a c t i o n s  ba lances  a s  sav ings  

d e p o s i t s  i n  t he  Pos t  O f f i c e  Savings Bank, commercial banks, b u i l d i n g  
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s o c i e t i e s  and gene ra l  sav ings  banks, seldom us ing  cheques a s  a means of 

payment. Wage payments a r e  made i n  currency,which seldom r e t u r n  d i r e c t l y  

t o  t h e  banking s e c t o r .  Associated w i t h  t h e  payments h a b i t s  of b l ack  labour  

i s  t h e  p r e v a i l i n g  skewed income d i s t r i b u t i o n  i n  favour of t h e  wh i t e  

popula t ion .  
148 

Consequently, a r e d i s t r i b u t i o n  of income i n  favour of b l ack  

labour  w i l l  r a i s e  t h e  demand f o r  cur rency ,  caus ing  an  i n c r e a s e  i n  t h e  

c r e d i t  market r a t e  and t h e  money supply.  

I n  Table 4.XXXVII1, w e  p rov ide  r e g r e s s i o n  equat ions  f o r  t h e  demand and 

supply of money (4 and M2, r e s p  .) , and f o r  t h e  demand f o r  currency (C ) , 
P 

demand d e p o s i t s  (D) and time d e p o s i t s  (T). With t h e  except ion  of Equation 

1, a l l  t h e  equa t ions  have been encountered p rev ious ly  (Equations 2 ,  3 and 

4 are taken from Table 4.XXII; Equat ions 5 and 6 a r e  from Tables  4.XXV and 

4.XXIX, r e s p . )  and are repea ted  he re  f o r  e a s e  of comparison. We r e f e r  t h e  

r e a d e r  t o  Sec t ions  6 and 7 f o r  a d i s c u s s i o n  of t h e  gene ra l  performance of 

t h e  r e l e v a n t  equat ions .  

Re fe r r ing  t o  t h e  money demand f u n c t i o n  (Equation I ) ,  s e v e r a l  p o i n t s  

should be  noted.  There is no i n d i c a t i o n  of au toco r re l a t ed  r e s i d u a l s ,  and 

98 p e r  c e n t  of t h e  v a r i a t i o n  i n  t h e  demand ' for  money i s  explained by t h e  

equat ion .  149 

148*~wo major f a c t o r s  con f ine  b l a c k  l abour  t o  t h e  bottom rung of t h e  
income l a d d e r ;  f i r s t l y ,  b l a c k s  are p r o h i b i t e d  by law from e n t e r i n g  
r e l a t i v e l y  h igh ly  pa id  s k i l l e d  jobs ,  and secondly,  b lack  labour  is  paid 
a lower wage r a t e  than  whi te  l abour ,  f o r  s i m i l a r  jobs.  

1 4 9 * ~ r e l i m i n a r y  t e s t s  generated unacceptdbly low Durbin-Watson 
s t a t i s t i c s .  We have used a Hildreth-Lu procedure t o  r a i s e  t h e  Durbin- 
Watson s t a t i s t i c s ,  and t h e  c o e f f i c i e n t  of a u t o c o r r e l a t i o n  t h a t  minimises 
t h e  s tandard  e r r o r  of t h e  equa t ion  i s  0.89 ([57]). Simi lar  a u t o c o r r e l a t i o n  
problems a r e  encountered by Maxwell who s u c c e s s f u l l y  so lves  t h e  problem 
w i t h  a t i m e  t r end  v a r i a b l e .  We avoid t h i s  procedure due t o  t h e ' i n j e c t i o n  
of a h igh  degree  of m u l t i c o l l i n e a r i t y .  S ince  a t rend  does n o t  exp la in  . anything i n  p a r t i c u l a r ,  t h e  Hildreth-Lu procedure i s  p re fe r r ed .  A s  i t  
happens, our  r e s u l t s  a r e  ve ry  s i m i l a r  t o  those  of Maxwell (T. Maxwell[ 741). 
See a l s o  Chap. 2 Sec. 4.3 f o r  a d i s c u s s i o n  of Maxwell's r e s u l t s .  



TABLE 4.XXXVIII 

REGRESS ION EQUATIONS TO TEST TIiE INCOIIE C ISTRI RUT ION HYPOTIIES IS 
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De~Cnd- I 
en t  i C i l l ' ,  YDlS kIN 

V a r l a b l e l  

ons SOURCE: South A f r l c a n  Reserve Bank Q u a r t e r l y  B u l l e t l n .  Bas ic  data  used I n  the  reg ress ion  equa t i  
a r e  l i s t e d  I n  Appendix. A19. 

NOTES: Equations 2 t o  4  a rc  repeated from Table 4.%Xll, and equat ions 5 , G  are repeated from 
Tables 4.XXV and 4.XXIX respec t i ve l y .  Equations 1 t o  6 are  es t imated I n  l o n a r i t h m l c  form u s i n g  annua 
year-end da ta  f o r  t he  p e r i o d  1750-1771. Gata ~ o l n t s  f o r  l ? G S , l ? G 6  are  excluded from equat ions  1 t o  4 
due t o  misslnpr data  on the illco var iab le .  HZ = the demand f o r  money; the remaining v a r i a b l e s  have b  
d e f i n e d  previously.." = the c o e f f i c i e n t  o f  a u t o c o r r e l a t i o n  t h a t  min lmises the s tandard  e r r o r  of  t he  
equat ions  us lne  an Hi l d re th -Lu  CS7J procedure. 



The c o e f f i c i e n t  on t h e  interest r a t e  v a r i a b l e  is  not s i g n i f i c a n t  but  

con ta ins  the  c o r r e c t  s ign.  S ince  t h i s  r e s u l t  i s  not  very d i f f e r e n t  from 

t h e  more extens ive  study ,undertaken by Maxwell, we do not  regard t h e  

i n s i g n i f i c a n t  c o e f f i c i e n t  a s  se r ious  (Maxwell never a t t a i n s  a  c o e f f i c i e n t  

on t h e  i n t e r e s t  r a t e  g r e a t e r  than 0.11). 150 Nominal wealth is  used a s  the  

budget c o n s t r a i n t  on the  demand f o r  money t o  avoid t h e  problem of i n t e r -  

c o r r e l a t i o n  between r e a l  wealth and t h e  p r i c e  l e v e l .  

Accepting t h e  o v e r a l l  r e s u l t s  of the  test a s  s a t i s f a c t o r y ,  i t  appears 
" ,  I 

t h a t  income d i s t r i b u t i o n  e x e r t s  a  p o s i t i v e  in f luence  on t h e  demand f o r  

money, a s  w e  hypothesise.  The t - s t a t i s t i c  is  not  s e r i o u s l y  i n s i g n i f i c a n t  

and i t s  r e l a t i v e l y  low value  may be due t o  our measure of income d i s t r i b u t i o n .  151 

Of more important consequence, is  the  e f f e c t  of income d i s t r i b u t i o n  

on t h e  demand f o r  currency. I n  Equation 2,  we observe an inc rease  i n  both 

t h e  c o e f f i c i e n t  va lue  and t h e  degree of s ign i f i cance ,  r e l a t i v e  t o  Equation 1, 

and t h e  s i g n  i s  c o r r e c t l y  p o s i t i v e .  Income d i s t r i b u t i o n  is  l e s s  s i g n i f i c a n t  

i n  Equations 3 and 4 with t h e  appropr ia t e  nega t ive  s igns .  Notice t h a t  time 

d e p o s i t s  a r e  more responsive t o  changes i n  income d i s t r i b u t i o n  than a r e  
I 

demand depos i t s .  

Considering Equations 1 t o  4 o v e r a l l ,  i t  seems t h a t  a  r e d i s t r i b u t i o n  

of income i n  favour of a  low income group r a i s e s  the  demand f o r  currency 

and lowers the  demand f o r  time d e p o s i t s ,  i nd ica t ing  the  exis tence  of 

economies of s c a l e  i n  money holdings;  an hypothesis  derived from the  Tobin- 

Baumal theory of the  t r ansac t ion  demand f o r  money. 
152 

150'0ur i n t e r e s t  r a t e  v a r i a b l e  i s  t h e  same a s  t h a t  used by Maxwell ( i b i d . )  . 
151*~ncome d i s t r i b u t i o n  i s  measured a s  t h e  r a t i o  of wage income t o  

nominal n e t  n a t i o n a l  income. The wage income proxy does not  d i f f e r e n t i a t e  
' between the  remuneration of black and white wage earners ,  a  d i s t i n c t i o n  

c r u c i a l  t o  the  income d i s t r i b u t i o n  hypothesis .  

1 5 2 * ~ .  La id le r  70 . 



I n  Sect ion  7.1, we discuss  the  in f luence  of income d i s t r i b u t i o n  on 

t h e  c r e d i t  market r a t e  and n o t i c e  t b a t  t h e  e l a s t i c i t y  of t h e  c r e d i t  market 

m u l t i p l i e r  wi th  r e spec t  t o  income d i s t r i b u t i o n  is -1.46. Hence, income 

d i s t r i b u t i o n  e x e r t s  a  s t rong inf luence  on the  c r e d i t  market m u l t i p l i e r  

d i r e c t l y ,  which i s  modified by t h e  secondary i n t e r e s t  r a t e  response. I n  

Euqtion 5, the  e f f e c t  of a  change i n  income d i s t r i b u t i o n  on t h e  c r e d i t  

market r a t e  exceeds t h a t  of a l l  t h e  exogenous v a r i a b l e s  i n  the  equation,  

except the  p r i c e  l e v e l .  

a Similar  r e s u l t s  a r e  observed f o r  t h e  money supply func t ion  (Equation 

6 ) ,  where the  inf luence  of a  change i n  income d i s t r i b u t i o n  on the  money 

supply exceeds t h a t  of a l l  t h e  exogenous v a r i a b l e s  except r e a l  wealth and 

t h e  p r i c e  l e v e l .  Although the  e l a s t i c i t y  of t h e  money m u l t i p l i e r  wi th  

r e spec t  t o  changes i n  income d i s t r i b u t i o n  is  s u b s t a n t i a l l y  l e s s  than t h a t  

of t h e  c r e d i t  market multiplier--e(m, YDIS) =.-0.17 (Table 4.XXXI)--a 

change i n  income d i s t r i b u t i o n  has a  g r e a t e r  e f f e c t  on the  money supply than 

on t h e  c r e d i t  market r a t e  due t o  t h e  s t rong  accentuat ing inf luence  of the  

secondary ( i n t e r e s t  r a t e )  response. Since t h e  currency r a t i o  (P ) 
1 

inf luences  t h e  money m u l t i p l i e r  negatively~(Section6.1), a  r e d i s t r i b u t i o n  of 

income i n  favour of a  low income group r a i s e s  the  currency r a t i o  and lowers 

t h e  money m u l t i p l i e r .  The c r e d i t  market r a t e  r i s e s ,  causing a  n e t  inc rease  

i n  t h e  money supply. Contrary t o  t h e  more simple money supply models t h a t  

p r e d i c t  a  d e c l i n e  i n  the  money supply due t o  currency d r a i n s  from the  

banking s e c t o r ,  w e  f i n d  t h a t  when t h e  c r e d i t  market i s  incorporated i n t o  

t h e  model, t h i s  r e s u l t  is  reversed.  

I n  summary, our r e s u l t s  i n d i c a t e  t h a t  the  d i s t r i b u t i o n  of income plays  

an  important r o l e  i n  the  determination of t h e  money supply and the  c r e d i t  



market r a t e ,  which means t h a t  the  Monetary Author i t i e s  must take  no te  of 

endogenous r e a l l o c a t i v e  f o r c e s  a s  w e l l  a s  t h e  income r e d i s t r i b u t i o n  e f f e c t s  

r e s u l t i n g  from taxa t ion  pol icy ,  incomes po l i cy  and t r a d e  union a c t i v i t y  

( t o  mention but  a  few). 153 A r e d i s t r i b u t i o n  e x e r t s  a  s t ronger  in• ’  luence 

on the  money supply than on t h e  c r e d i t  market r a t e  And is  more powerful 

than any of t h e  pol icy  v a r i a b l e s  ( t h e  adjus ted  base, s t a t u t o r y  rese rve  

requirements and Bank Rate) .  Economies of s c a l e  i n  money holding appear 

t o  be p resen t  i n  South Afr ica ,  a  phenomenon y e t  t o  be subs tan t i a t ed  i n  

o the r  coun t r i e s .  Since d i f f e r e n t i a l  t r ansac t ions  h a b i t s  e x i s t  between 

high and low income groups, a  t r a n s f e r  of income i n  favour of the  low 

income group wi th  a r e l a t i v e l y  high marginal currency demand, r a i s e s  t h e  

aggregate demand f o r  currency and lowers t h e  demand f o r  t i m e  depos i t s .  

Our r e s u l t s  show t h a t  currency d r a i n s  from the  banking s e c t o r  r a i s e  t h e  

money supply when w e  take  account of a c t i v i t i e s  i n  the  c r e d i t  market. 

The r e s u l t s  may we l l  be improved with t h e  use  of a  b e t t e r  income d i s t r i b u t i o n  

measure. A cross-sect ion study of the  demand f o r  money and i t s  components 

may prove f r u i t f u l  i n  f u r t h e r  research .  

153*~t  is a commonly held be l i e f  t h a t  w e  should take  c a r e  of the  
macroeconomic v a r i a b l e s  and l eave  t h e  microeconomic v a r i a b l e s  t o  take  
c a r e  of themselves. 
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12. A SUMMARY OF THE EMPIRICAL EVIDENCE 

ON THE MONEY SWPLY AND* INTEREST RATE 

DETERMINATION PROCESS I N  SOUTH AFRICA: 

1950 t o  1971 

We summarise t h e  f o c a l  p o i n t s  of ou r  empi r i ca l  i n v e s t i g a t i o n  i n t o  

t h e  f o r c e s  t h a t  determine t h e  money supply and c r e d i t  market r a t e  i n  

South Af r i ca .  More d e t a i l e d  summaries of t h e  empi r i ca l  r e s u l t s  and 

conclus ions  a r e  fu rn i shed  a t  t h e  end of each s e c t i o n  of t h i s  chap te r .  

The t r a n s i t i o n  from t h e o r e t i c a l  d i s c o u r s e  t o  empi r i ca l  eva lua t ion  

i n e v i t a b l y  r e q u i r e s  a more d e t a i l e d  c o n s i d e r a t i o n  of t h e  i n s t i t u t i o n a l  

environment con f ron t ing  economic u n i t s  and t h e  a c t i o n s  of t h e  Monetary 

A u t h o r i t i e s .  Accordingly, t he  chap te r  commences w i t h  a  d i scuss ion  of t h e  

course  of monetary po l i cy  pursued by t h e  Monetary A u t h o r i t i e s ,  i n  terms 

of t h e  g o a l s  sought and t h e  ins t ruments  used t o  ach ieve  them. 

Throughout t h e  per iod  1950 t o  1971, t h e  South Afr ican  Monetary 

A u t h o r i t i e s  have concent ra ted  on t h r e e  g o a l s  of monetary po l i cy ;  

s t a b i l i z a t i o n  of t h e  r a t e  of i n t e r e s t  on government deb t ,  c o n t r o l  of t h e  

supply of banking s e c t o r  c r e d i t ,  and t h e  maintenance of an  optimum s t o c k  

of i n t e r n a t i o n a l  r e s e r v e s  ( p r o t e c t i o n  of t h e  ba lance  of payments). 

F i n a n c i a l  e v o l u t i o n  i n  t h e  per iod  w a s  marked by t h e  p r o l i f e r a t i o n  of near  

banks and t h e  matura t ion  of a money market designed on t h e  b a s i s  of t h e  

London d i scoun t  market.  

S t a b i l i z a t i o n  of t h e  long-term r a t e  on government debt  abrogated 
I 

c o n t r a - c y c l i c a l  c o n t r o l  of t h e  money supply through t h e  ad jus t ed  monetary 

base, and open market ope ra t ions  were never used a s  a n  instrument  of money 

Supply c o n t r o l .  Bank Rate po l i cy  was d i r e c t e d  towards p r o t e c t i o n  of t h e  
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s tock  of i n t e r n a t i o n a l  r e se rves  and t o  c o n t r o l l i n g  the  demand f o r  Reserve 

Bank c r e d i t ,  wi th  the  emphasis on t h e  former r a t h e r  than t h e  l a t t e r ;  

while a  s p e c i a l  discounting pol icy  i n  t h e  market f o r  Treasury b i l l s  was 

used t o  nur tu re  the  development of the  money market, by p ro tec t ing  t h e  

d iscount  houses from undue l o s s e s  during t i g h t  money condi t ions .  The 

Monetary Author i t i e s  continuously attempted t o  c o n t r o l  the  supply of 

banking s e c t o r  c r e d i t , b y  means of v a r i a t i o n s  i n  t h e  supplementary s t a t u t o r y  

rese rve  requirements (and v a r i a b l e  l i q u i d  a s s e t  r a t i o s  from 1965 onwards), 

moral suas ion and t h e  imposition of c r e d i t  c e i l i n g s .  I n  t h e  f a c e  of 

exogenous f l u c t u a t i o n s  i n  t h e  adjus ted  monetary base, National  Debt 

management was adopted a s  an instrument of monetary con t ro l ,  whereby, the  

proceeds of open market opera t ions  by t h e  Treasury were t r a n s f e r r e d  between 

the  Reserve Bank and f i n a n c i a l  markets according t o  the  s t a t e  of l i q u i d i t y  

i n  t h e  f i n a n c i a l  system. The demand f o r  fo re ign  exchange was con t ro l l ed  

by the  Monetary Author i t i e s ,  who t ightened o r  relaxed the  s t r u c t u r e  of 

import and exchange c o n t r o l s  according t o  movements i n  t h e  balance of 

payments. This  s t r u c t u r e  of monetary pol icy  should be borne i n  mind 

i n  the  d iscuss ion of t h e  empir ica l  r e s u l t s .  

We commence our empir ica l  s tudy wi th  an  inves t iga t ion  of the  banking 

s e c t o r ' s  aggregate r e se rve  r a t i o  (b ). Theore t i ca l ly ,  bl is defined a s  - 
1 

t h e  sum of the  excess and s t a t u t o r y  rese rve  ra t ios ,and i s  the re fo re  determined, 

i n t e r  a l i a ,  by i n t e r e s t  r a t e s  and changes i n  s t a t u t o r y  rese rve  requirements. 

We a r e  concerned a t  the  o u t s e t  wi th  the  aggrkgate,  r e se rve  r a t i o  i n  order  t o  

e s t a b l i s h  t h a t  our t h e o r e t i c a l  s i m p l i f i c a t i o n  adopted i n  the  comparative 

s t a t i s  a n a l y s i s  of t h e  money supply model is  empir ica l ly  j u s t i f i a b l e .  

The s t a t i s t i c a l  t e s t s  support the  hypothesis  t h a t  the  excess r e se rve  r a t i o  
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is unimportant f o r  monetary a n a l y s i s  i n  South Afr ica ,  due t o  t h e  establishment 

and growth of t h e  South African money market, which enables t h e  banking 

s e c t o r  t o  reduce i t s  excess r e se rve  r a t i o  t o  an h i s t o r i c a l l y  low optimum 

l e v e l  and then t o  s t a b i l i z e  the  excess r e se rve  r a t i o  aga ins t  f l u c t u a t i o n s  

i n  t h e  adjus ted  base, by varying the  s tock  of money market l i q u i d  a s s e t s  

i n  i ts  portfo ' l io.  On t h e  b a s i s  of t h i s  evidence, w e  t r e a t  t h e  excess 

r e se rve  r a t i o  a s  a cons tant  and s impl i fy  t h e  comparative s t a t i c  a n a l y s i s  

by using bl a s  the  syn the t i c  r ep resen ta t ion  of banking sec to r  behaviour 

f o r  t h e  purpose of de f in ing  t h e  money and c r e d i t  market m u l t i p l i e r s .  The 

evidence i n d i c a t e s  t h a t  the  observed d e c l i n e  i n  bl over t h e  sample period 

is explained by t h e  secu la r  inc rease  i n  t h e  p r i v a t e  s e c t o r ' s  time depos i t  

r a t i o  and t h e  secu la r  dec l ine  i n  s t a t u t o r y  rese rve  requirements, both of 

which, exp la in  t h e  secu la r  d e c l i n e  i n  t h e  s t a t u t o r y  rese rve  r a t i o  (b ). 
11 

Thus, t h e  aggregate r e se rve  r a t i o  mi r ro r s  v a r i a t i o n s  i n  t h e  s t a t u t o r y  

rese rve  r a t i o .  

From the  point  of view of monetary po l i cy ,  the  r e s u l t s  show t h a t  an 

endogenous inc rease  i n  t h e  money supply r e s u l t i n g  from a 1 per  cent  inc rease  

i n  t i m e  depos i t s ,  given t h a t  t h e  s t a t u t o r y  rese rve  requirement on demand 

depos i t s  exceeds t h e  s t a t u t o r y  rese rve  requirement on time depos i t s ,  may 

be o f f s e t  by an  inc rease  i n  t h e  s t a t u t o r y  rese rve  requirement on demand - 
depos i t s  of l e s s  than 1 per cen t .  I n  c o n t r a s t ,  t he  Monetary Author i t i e s  

concentrated on varying the  l i q u i d  a s s e t  r a t i o s  i n  the  banking sector,when 

i n  f a c t  s t a t u t o r y  cash reserves  would have s k f i c e d .  The s t a b i l i t y  of the  

excess r e se rve  r a t i o  i n d i c a t e s  t h a t  the  money market performs e f f i c i e n t l y  

a s  the  banking s e c t o r ' s  f i r s t  l i n e  of defence during periods of economic 

s t a b i l i t y ;  but  i n  times of unce r t a in ty ,  the  money market is l e s s  e f f i c i e n t  
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as a  cushioning mechanism, and the  banking s e c t o r ' s  optimum excess r e se rve  

r a t i o  rises i n  va lue  and v a r i a b i l i t y .  

The monetary base rests a t  the  c e n t r e  of the  non l i n e a r  money supply 

hypothesis ,  being i n  p r i n c i p l e  c o n t r o l l a b l e  by t h e  Monetary Author i t ies .  

From our empir ica l  a n a l y s i s  of i ts  source component, we f i n d ' t h a t  t h e  base 

is  exogenously determined by t h e  balance of payments, wi th  Reserve Bank 

lending and open market opera t ions  con t r ibu t ing  p o s i t i v e l y  but  weakly t o  

t h e  trend growth r a t e  i n  t h e  base. 

The Government's depos i t  a t  t h e  Reserve Bank e x e r t s  a  s t rong negat ive  

e f f e c t  on the  base, outweighing t h e  p o s i t i v e  e f f e c t  of open market 

opera t ions  and Reserve Bank lending over t h e  t rend.  Over the  course of 

t h e  bus iness  cycle ,  t h e  base is dominated by pro-cyclical  v a r i a t i o n s  i n  

t h e  s tock  of i n t e r n a t i o n a l  r e se rves  held by t h e  Reserve Bank. Open market 

opera t ions ,  Reserve Bank lending and the  Government's depos i t  vary contra-  

c y c l i c a l l y  but  i n s u f f i c i e n t l y  t o  o f f s e t  t h e  pro-cyclical  inf luence  of the  

balance of payments. Both c y c l i c a l l y  and s e c u l a r l y  the re fo re ,  t h e  base is 

dominated by the  balance of payments, which is  cons i s t en t  wi th  the  i n t e r e s t  

r a t e  s t a b i l i z a t i o n  pol icy  of t h e  Monetary Author i t i e s  ( t o  be discussed 

f u r t h e r ,  below). The adjus ted  monetary base is  a  mirror  image of t h e  

monetary base adjus ted  f o r  Reserve Bank lending t o  t h e  banking and priva-te 

s e c t o r s .  

The non l i n e a r  money supply hypothesis  a t t r i b u t e s  a l l  changes i n  t h e  

money supply t o  the  adjus ted  monetary base ind  the  money m u l t i p l i e r ,  t h e  

l a t t e r  r e f l e c t i n g  the  endogenous component of the  money supply process 

a s  w e l l  a s  c e r t a i n  pol icy  v a r i a b l e s  of the  Monetary Author i t i e s  ( s t a t u t o r y  

rese rve  requirements, Bank Rate, discount  po l i cy ) .  The money m u l t i p l i e r  is  
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not  a  cons tant ,  varying d i r e c t l y  wi th  t h e  c r e d i t  market r a t e ,  which responds 

t o  changes i n  the  exogenous v a r i a b l e s .  Our a n a l y s i s  of the  r e l a t i v e  

con t r ibu t ions  of t h e  money m u l t i p l i e r  and the  adjus ted  base t o  the  growth 

rate of t h e  money supply, both c y c l i c a l l y  and s e c u l a r l y ,  genera tes  c r u c i a l  

information bearing on the  i n t e r e s t  r a t e  mechanism i n  t h e  money supply 

process,  and the  e f f e c t  of the  i n t e r e s t  r a t e  s t a b i l i z a t i o n  pol icy  pursued 

by t h e  Monetary Author i t i e s .  

We i d e n t i f y  t h r e e  d i f f e r e n t  behaviour p a t t e r n s  of t h e  money m u l t i p l i e r :  

over t h e  long-run, over s h o r t e r  per iods ,  and over the  course of t h e  business 

cycle .  Over the  long-run, the  m u l t i p l i e r  accentuates  the  p o s i t i v e  inf luence  

of t h e  adjus ted  base on the  growth r a t e  of the  money supply. I n  the  medium- 

run (year  t o  year)  and short-run (quarter  t o  q u a r t e r ) ,  the  trend p a t t e r n  

of behaviour is  reversed;  the  m u l t i p l i e r  a t t e n u a t e s  t h e  inf luence  of the  

base on the  growth r a t e  of t h e  money s tock.  So f a r ,  t hese  r e s u l t s  a r e  

s i m i l a r  t o  those  obtained i n  money supply s t u d i e s  f o r  o ther  coun t r i e s .  

However, cont rary  t o  these  s t u d i e s  (and e s p e c i a l l y  f o r  Canada and I t a l y )  

w e  f i n d  t h a t  t h e  m u l t i p l i e r  i s  more l i k e l y  t o  s t rong ly  modify the  in f luence  

of t h e  adjus ted  monetary base over yea r ly  per iods  than over q u a r t e r l y  

per iods .  A shor tening of the  time period from year s  t o  q u a r t e r s  r a i s e s  

t h e  r e l a t i v e  importance and r e l i a b i l i t y  of t h e  adjus ted  base a s  a  determinant 

of the  money supply. 

The r e l a t i v e  con t r ibu t ions  of the  money m u l t i p l i e r  and the  adjus ted  

base t o  changes i n  t h e  money s tock over the 'bus iness  cyc le ,  provides a  

t h i r d  d i s t i n c t  p a t t e r n  of behaviour. The m u l t i p l i e r  f l u c t u a t e s  contra- 

c y c l i c a l l y ,  dampening but  not  outweighing t h e  pro-cyclical  inf luence  of 

the  base on the  money supply. Hence, the  adjusted base r e t a i n s  i t s  
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dominant in f luence  r e f l e c t e d  i n  t h e  pro-cycl ica l  v a r i a t i o n s  of the  money 

supply. That the  m u l t i p l i e r  f a i l s  t o  r eve r se  t h e  pro-cycl ica l  v a r i a t i o n s  

i n  the  money supply, is  due t o  asymmetric behaviour of the  m u l t i p l i e r  i n  

t h e  expansion phase r e l a t i v e  t o  the  con t rac t ion  phase of t h e  cycle .  I n  

the  former, the  m u l t i p l i e r  dec l ines ,  thereby,  a t t enua t ing  (incompletely) 

t h e  inc rease  i n  t h e  money supply due t o  an expansion of the  adjus ted  

base, while i n  t h e  l a t t e r ,  t he  m u l t i p l i e r  inc reases  and completely a t t e n u a t e s  

t h e  e f f e c t s  of t h e  adjus ted  base on t h e  money s tock.  An abso lu te  d e c l i n e  

i n  t h e  money s tock  during t h e  con t rac t ion  phase is  negated i n  favour of a  

reduced growth r a t e .  We show below, t h a t  t h e  cont ra-cycl ica l  and d i f f e r e n t i a l  

behaviour of the  m u l t i p l i e r  i n  the  long-run and over shor te r  periods a r e  

a t t r i b u t a b l e  t o  t h e  pro-cycl ica l  behaviour of the  adjus ted  monetary base 

and t h e  f n t e r e s t  r a t e  mechanism, and t h a t  t h e  asymmetry i s  a  manifes ta t ion  

of the  i n t e r e s t  r a t e  s t a b i l i z a t i o n  pol icy  of t h e  Monetary Author i t i e s .  

The above r e s u l t s  imply t h a t  i n  t h e  long-run, the  Monetary Author i t i e s  

may achieve a  des i red  growth r a t e  i n  t h e  money s tock  through v a r i a t i o n s  i n  

t h e  adjus ted  monetary base of j u s t  over 50 per  cen t  of the  t a r g e t  r a t e ;  

while over shor te r  per iods ,  the  t a r g e t  r a t e  is  more l i k e l y  t o  be achieved 

over q u a r t e r l y  per iods  than over yea r ly  periods.  

Having obtained valuable  information on the  observed r e l a t i o n s h i p s  

between the  adjus ted  monetary base, the  money m u l t i p l i e r  and the  money 

supply, we i n v e s t i g a t e  the  determinants of the  money m u l t i p l i e r  i n  terms 

of i t s  c o n s t i t u e n t  r a t i o  parameters,  and th; determinants of t h e  r a t i o  

parameters themselves. I n  terms of t h e  r a t i o  parameters,  t h e  money 

m u l t i p l i e r  responds p o s i t i v e l y  t o  a  change i n  the  time deposi t  r a t i o  (P2) 

and the  Reserve ~ a n k ' s  lending r a t i o  (P ) and negat ive ly  t o  changes i n  the  
8 



currency r a t i o  (P ) and t h e  aggrega te  r e s e r v e  r a t i o  (b  ). Over t h e  t r e n d ,  1 1 

t h e  money m u l t i p l i e r  is  dominated by ,P  and b An endogenous i n c r e a s e  i n  
1 1 ' 

t h e  m u l t i p l i e r  due t o  a 1 per  cen t  rise i n  P may be  o f f s e t  by a n  i n c r e a s e  2 

i n  t h e  s t a t u t o r y  r e s e r v e  requirement  on demand d e p o s i t s  of approximately 1 

per  c e n t ,  whereas, t h e  i n c r e a s e  i n  t h e  s t a t u t o r y  r e s e r v e  requirement  on 

demand d e p o s i t s  must be g r e a t e r  than  2 pe r  c e n t  t o  o f f s e t  t h e  p o s i t i v e  

e f f e c t  on t h e  money m u l t i p l i e r  of a 1 p e r  c e n t ' d e c l i n e  i n  P 
1 ' 

Over t h e  course  of t h e  bus ines s  c y c l e ,  con t r a -cyc l i ca l  f l u c t u a t i o n s  

i n  t h e  m u l t i p l i e r  a r e  dominated by similar movements i n  P weaker 
8 ' 

c o n t r i b u t i o n s  being provided by P and b The asymmetry is  caused by a 2 1 ' 

s i m i l a r  asymmetric movement i n  P P and bl, w i t h  P aga in  dominating the  2'  8 8 

asymmetric v a r i a t i o n  of t h e  m u l t i p l i e r .  

Our -a t t empt s  t o  t e s t  t h e  r a t i o  demand f u n c t i o n s  P and P f a i l  on 
1 2 ' 

s t a t i s t i c a l  grounds, p rovid ing  i n s u f f i c i e n t  cause  f o r  r e j e c t i n g  t h e  

t h e o r e t i c a l  hypothes is .  Moreover, s a t i s f a c t o r y  t e s t s  of t h e  non r a t i o  demand 

func t ions  f o r  currency,  demand and t i m e  d e p o s i t s ,  m i t i g a t e  i n  favour of 

n o t  r e j e c t i n g  t h e  hypothes is .  I n t e r e s t  rates, weal th  and income d i s t r i b u t i o n  

appear t o  be important  de te rminants  of t h e s e  demand func t ions .  From our  

r e s u l t s ,  we conclude t h a t  P responds p o s i t i v e l y  t o  t h e  c r e d i t  market r a t e  
8 

and nega t ive ly  t o  Bank Rate and i n t e r n a t i o n a l  r e s e r v e s ,  sugges t ing  t h a t .  

con t r a -cyc l i ca l  v a r i a t i o n s  i n  i n t e r e s t  r a t e s  a r e  r e spons ib l e  f o r  t h e  

observed con t r a -cyc l i ca l  movement i n  t h e  money m u l t i p l i e r ,  ope ra t ing  mainly 

through P8. Bank Rate po l i cy  i s  c l e a r l y  a n  ' important determinant  of P 8 ' 
manifes t ing  t h e  concern of t h e  Monetary A u t h o r i t i e s  wi th  t h e  development 

of t h e  money market. That Bank Rate  and o t h e r  i n t e r e s t  r a t e s  move cont ra -  

c y c l i c a l l y ,  is c l e a r l y  v i s i b l e  from s c r u t i n y  of the, t ime s e r i e s ,  p rovid ing  
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broad suppor t  f o r  t h e  view t h a t  Bank Rate was geared t o  p r o t e c t i o n  of t he  

ba lance  of payments and t h a t  t h e  i n t e r e s t  r a t e  mechanism e x p l a i n s  t he  

c y c l i c a l  behaviour of t h e  money m u l t i p l i e r .  

Es t imat ion  of t h e  c r e d i t  market rate s o l u t i o n  f u n c t i o n  and the  money 

supply  f u n c t i o n ,  f u r n i s h e s  t h e  empi r i ca l  r e l a t i o n s h i p s  necessary t o  exp la in  

t h e  observed behaviour of t h e  money m u l t i p l i e r  and i n t e r e s t  r a t e s ,  a s  w e l l  

as f a c i l i t a t i n g  a n  assessment of t h e  r e l a t i v e  e f f i c a c y  of t h e  pol icy  

v a r i a b l e s  of t h e  model, i n  c o n t r o l l i n g  t h e  money supply and i n  determining 

t h e  c r e d i t  market r a t e .  We a l s o  o b t a i n  e s t i m a t e s  of t h e  t ransmission 

mechanism l i n k i n g  changes i n  t h e  exogenous v a r i a b l e s  t o  changes i n  t he  

c r e d i t  market r a t e  and t h e  money supply.  

Turning f i r s t  t o  t h e  c r e d i t  market rate, a common c a u s a l  p a t t e r n  

emerges f o r  a l l  t h e  exogenous v a r i a b l e s .  A l l  t h e  d i r e c t  e f f e c t s  a r e  

p o s i t i v e  as hypothesised and a r e  a t t e n u a t e d  by a f a c t o r  of 0.39 dep ic t ing  

t h e  secondary i n t e r e s t  r a t e  e f f e c t .  An i n c r e a s e  i n  t h e  exogenous v a r i a b l e s  

induces a n  i n i t i a l  adjustment  of asset and d e b t  p o r t f o l i o s ,  which r a i s e s  

t h e  c r e d i t  market r a t e ,  r e s u l t i n g  i n  a secondary round of balance shee t  

ad jus tments ,  du r ing  which, t h e  i n t e r e s t  r a t e  e f f e c t  of a s s e t  adjustments 

dominates t h e  i n t e r e s t  r a t e  e f f e c t s  of d e b t  adjustments .  

I s o l a t i n g  t h e  t h r e e  po l i cy  v a r i a b l e s ;  t h e  ad jus t ed  monetary base, 

s t a t u t o r y  r e s e r v e  requirements  and Bank Rate ,  we f i n d  t h a t  t h e  c r e d i t  
I 
I 

market r a t e  responds nega t ive ly  t o  changes i n  t h e  ad jus t ed  monetary base 

l 
and p o s i t i v e l y  t o  changes ' i n  s t a t u t o r y  r e s e r v e  requirements  and Bank Rate,  

w i t h  t h e  a d j u s t e d  base  e x e r t i n g  t h e  s t r o n g e s t  i n f luence  followed by Bank 

Rate and t h e  s t a t u t o r y  r e s e r v e  requirement  on demand d e p o s i t s ,  i n  t h a t  o r d e r .  

The e f f e c t s  on t h e  c r e d i t  market r a t e  of a  change i n  r e a l  wealth,  the  

i 
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p r i c e  l e v e l  and t h e  i n t e r e s t  r a t e  on non banking s e c t o r  earning a s s e t s  a r e  

a l l  p o s i t i v e ,  a s  hypothesised, and the  d i r e c t  e f f e c t s  a r e  p o s i t i v e ,  implying 

t h a t  dur ing  t h e  i n i t i a l  adjustment process,  t h e  i n t e r e s t  r a t e  e f f e c t  of debt  

adjustments outweigh t h e  i n t e r e s t  r a t e  e f f e c t  of a s s e t  adjustments. The 

c r e d i t  market r a t e  v a r i e s  d i r e c t l y  wi th  an inc rease  i n  the  s tock of government 

debt ,  and inverse ly  wi th  t h e  extension of open back door opera t ions  and 

d iscount ing  p r i v i l e g e s  by t h e  Reserve Bank. These r e s u l t s  support the  

i n t e r e s t  r a t e  hypotheses of t h e  model and a r e  used t o  c a l c u l a t e  the  

e l a s t i c i t i e s  of the  money m u l t i p l i e r  wi th  r e spec t  t o  changes i n  t h e  

exogenous v a r i a b l e s .  

S imi la r ly ,  our money supply func t ion  supports  t h e  comparative s t a t i c  

hypotheses of the  model and provides es t imates  of the  transmission mechanism 

l i n k i n g  t h e  exogenous v a r i a b l e s  t o  t h e  money s tock.  Three c r i t i c a l  r e s u l t s  

emerge immediately: f i r s t l y ,  t h e  e l a s t i c i t y  of t h e  money supply wi th  

r e spec t  t o  changes i n  t h e  adjus ted  monetary base i s  0.48;  secondly, t h e  

i n t e r e s t  e l a s t i c i t y  of the  money m u l t i p l i e r  i s  1.33; and t h i r d l y ,  the  va lue  

of t h e  feedback opera tor  ( the  e l a s t i c i t y  of t h e  money m u l t i p l i e r  wi th  r e spec t  

t o  changes i n  t h e  adjus ted  base) is  0.52.  A 1 per cent  inc rease  i n  t h e  

adjus ted  base r a i s e s  the  money supply on impact equipropor t ionate ly  ( t h e  

d i r e c t  e f f e c t  is  u n i t y ) .  Balance shee t  adjustments cause t h e  c r e d i t  market 

r a t e  t o  f a l l  ( t h e  e l a s t i c i t y  of t h e  c r e d i t  market r a t e  with r e spec t  t o  t h e  

adjus ted  base i s  -0.39) and the  money m u l t i p l i e r  dec l ines  by 1.33 per  cent  

f o r  a  1 per  cen t  f a l l  i n  the  c r e d i t  market r i t e .  Thus, t h e  money m u l t i p l i e r  

incompletely a t t e n u a t e s  the  d i r e c t  e f f e c t ,  causing a ne t  inc rease  i n  the  

money supply of 0.48 per cent .  A l t e rna t ive ly ,  a  1 per cent  inc rease  i n  the  

adjus ted  base lowers the  money m u l t i p l i e r  by 0.52 per cent  through the  
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feedback i n t e r e s t  r a t e  e f f e c t .  Since t h e  c r e d i t  market r a t e  responds 

negat ive ly  and t h e  money supply p o s i t i v e l y  t o  changes i n  t h e  adjus ted  base,  

and s i n c e  the  i n t e r e s t  e l a s t i c i t y  of t h e  money m u l t i p l i e r  (and hence t h e  

money supply) i s  p o s i t i v e ,  we conclude t h a t  t h e  observed contra-cycl ica l  

v a r i a t i o n s  i n  i n t e r e s t  r a t e s  a r e  due t o  pro-cycl ica l  movements i n  t h e  

adjus ted  base and t h a t  cont ra-cycl ica l  f l u c t u a t i o n s  i n  t h e  money m u l t i p l i e r  

r e s u l t  from the  i n t e r e s t  r a t e  mechanism. We d i scuss  t h i s  conclusion f u r t h e r  

i n  our assessment of the  i n t e r e s t  rate s t a b i l i z a t i o n  pol icy  and t h e  

asymmetric behaviour of t h e  money m u l t i p l i e r ,  below. 

I n  accordance with our hypothesis ,  t h e  d i r e c t  e f f e c t  on t h e  money 

supply of a  change i n  the  exogenous v a r i a b l e s  i s  modified by t h e  i n t e r e s t  

rate mechanism opera t ing  through t h e  c r e d i t  market. The h ierarchy of money 

supply e l a s t i c i t i e s  with r e spec t  t o  t h e  pol icy  v a r i a b l e s  r evea l  t h a t  the  

adjus ted  monetary base e x e r t s  the  s t ronges t  inf luence  on t h e  money supply, 

followed by s t a t u t o r y  rese rve  requirements on demand depos i t s  and Bank Rate. 

While t h e  d i r e c t  e f f e c t  of an inc rease  i n  t h e  adjus ted  base i s  un i ty ,  t h e  

d i r e c t  e f f e c t  of t h e  remaining pol icy  v a r i a b l e s  a r e  less than un i ty .  An 

inc rease  i n  s t a t u t o r y  rese rve  requirements and Bank Rate lowers t h e  money 

m u l t i p l i e r  on impact causing an inc rease  i n  t h e  c r e d i t  market r a t e  and a 

secondary inc rease  i n  the  money m u l t i p l i e r ,  which incompletely a t t e n u a t e s  

t h e  d i r e c t  e f f e c t .  The n e t  e f f e c t  on t h e  money supply is  the re fo re  negative.  

That Bank Rate e x e r t s  a  s t ronger  in f luence  on the  c r e d i t  market r a t e  than 

on t h e  money s tock supports  our i n i t i a l  vie; t h a t  Bank Rate pol icy  has been 

geared t o  i n t e r e s t  r a t e  pol icy  r a t h e r  than t o  money supply pol icy .  An 

inc rease  i n  r e a l  wealth and the  s tock  of government debt  r a i s e s  t h e  money 

supply a s  hypothesised; open back door opera t ions  and Reserve Bank 

discount ing  pol icy  cause an inc rease  i n  t h e  money supply by r a i s i n g  P 8 
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and the  money m u l t i p l i e r .  I n  genera l ,  of a l l  t h e  pol icy  v a r i a b l e s ,  the  

adjus ted  monetary base e x e r t s  the  Ftrongest  in f luence  on t h e  money s tock.  

The transmission mechanism l ink ing  t h e  money s tock  t o  changes i n  t h e  pol icy  

v a r i a b l e s  e x h i b i t  t h e  same causal  sequence; the  d i r e c t  e f f e c t s  a r e  negat ive  

and a r e  incompletely a t tenuated  by t h e  p o s i t i v e  secondary ( i n t e r e s t  r a t e )  

e f f e c t .  

Using t h e  empir ica l  evidence from t h e  money supply and c r e d i t  market 

r a t e  equations i n  conjunction with an  assessment of the  i n t e r e s t  r a t e  

s t a b i l i z a t i o n  programme pursued by t h e  Monetary Author i t i e s ,  we a r e  a b l e  

t o  expla in  the  observed d i f f e r e n t i a l  behaviour of t h e  money m u l t i p l i e r  

over t h e  t r end ,  f o r  shor te r  per iods  and over t h e  course of t h e  bus iness  

cycle.  I n  t h e  long-run, both the  adjus ted  base and i n t e r e s t  r a t e s  inc rease  

s e c u l a r l y ,  the  l a t t e r  causing a secu la r  r i s e  i n  the  money mult ipl ier ,which 

accounted f o r  almost 50 per  cen t  of t h e  t rend growth r a t e  i n  t h e  money supply. 

Over s h o r t e r  per iods ,  however, and over t h e  course of t h e  business cycle ,  t h e  

m u l t i p l i e r  a t t e n u a t e s  t h e  e f f e c t  of a  change i n  the  adjus ted  base, due t o  

t h e  secondary i n t e r e s t  r a t e  mechanism. The s t ronger  a t t enua t ing  e f f e c t  

observed f o r  yea r ly  changes r e l a t i v e  t o  q u a r t e r l y  changes is due t o  a 

higher degree of v a r i a b i l i t y  i n  t h e  c r e d i t  market r a t e  i n  longer per iods  

r e l a t i v e  t o  s h o r t e r  periods.  

Over the  course of t h e  business cyc le ,  pro-cyclical  movements i n  the  

adjus ted  base induce cont ra-cycl ica l  v a r i a t i o n s  i n  the  c r e d i t  market r a t e  

and hence the  money m u l t i p l i e r .  We expla in  ' the observed asymmetric 

behaviour of the  money m u l t i p l i e r  a s  fol lows.  I n  the  expansion phase, the  

adjus ted  base and the  s tock of government debt  a r e  p o s i t i v e l y  r e l a t e d ,  

f a c i l i t a t i n g  s t a b i l i z a t i o n  of t h e  c r e d i t  market r a t e .  Maintenance of t h e  
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i n t e r e s t  r a t e  c e i l i n g  requ i res  t h a t  a  1 per cen t  inc rease  i n  t h e  s tock  of 

government debt  is  accompanied by at0.14percentincrease i n  t h e  money supply 

(achieved by the  expansion of the  adjus ted  base) .  The Monetary Author i t i e s  

permit the  adjus ted  base t o  e x e r t  a p o s i t i v e  in f luence  on t h e  money s tock  

by exerc i s ing  a weak and inadequate cont ra-cycl ica l  monetary pol icy  through 

open market opera t ions ,  changes i n  s t a t u t o r y  rese rve  requirements and t h e  

Government's depos i t  a t  the  Reserve Bank. I n  the  expansion phase, the re fo re ,  

monetary pol icy  is  subservient  t o  i n t e r e s t  r a t e  s t a b i l i z a t i o n .  

In t h e  con t rac t ion  phase t h e  s t a b i l i z a t i o n  programme co l l apses ,  the  

adjus ted  base and the  s tock of government debt  vary inverse ly  ( the  adjus ted  

base  d e c l i n e s  wi th  t h e  onset  of a  balance of payments d e f i c i t  and government 

debt  i s  issued t o  f inance  t h e  Government's budget d e f i c i t )  and the  c e i l i n g  

r a t e  rises t o  p r o t e c t  t h e  balance of payments. We f i n d  t h a t  a  1 per cen t  

inc rease  i n  t h e  c e i l i n g  r a t e  r e q u i r e s  a  f a l l  i n  the  money supply and t h e  

adjus ted  base of 1.23 per  cent  and 2.56 per  cent  r e spec t ive ly .  Consequently, 

i n  t h e  con t rac t ion  phase of the  cyc le ,  con t ro l  of t h e  money supply is 

subordinate  t o  t h e  balance of payments. The money supply v a r i e s  pro- 

c y c l i c a l l y , r i s i n g  i n  t h e  expansion phase t o  s t a b i l i z e  the  c r e d i t  market 

r a t e  and r i s i n g  l e s s  i n  the  con t rac t ion  phase t o  p ro tec t  t h e  balance of 

payments. Pro-cyclical  v a r i a t i o n s  i n  the  money supply a r e  due t o  t h e  

asymmetric behaviour of the  money m ~ l t i p l i e r ~ w h i c h  is  caused u l t ima te ly  

by t h e  d i f f e r e n t i a l  r e l a t i o n s h i p  between t h e  adjus ted  base and the  s tock  

of government debt, a s  between expansion and kontrac t ion  phases. The 

Monetary Author i t i e s  do not  apply cont ra-cycl ica l  monetary pol icy  through 

the  money m u l t i p l i e r .  Bank Rate i s  va r i ed  cont ra-cycl ica l ly  t o  s e a l  the  

c e i l i n g  r a t e  i n  the  expansion phase and t o  p r o t e c t  the  balance of payments 

i n  t h e  con t rac t ion  phase, thereby,  a t t enua t ing  cont ra-cycl ica l  f l u c t u a t i o n s  
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in P8. Open back door opera t ions  and discounting pol icy  prove i n s u f f i c i e n t  

t o  a l t e r  the  asymmetric behaviour of, t he  money m u l t i p l i e r .  Hence, the  money 

m u l t i p l i e r  i s  determined pr imar i ly  by t h e  c r e d i t  market r a t e ,  which e x e r t s  

t h e  s t r o n g e s t  s i n g l e  in f luence  through t h e  r a t i o  parameter P The i n t e r e s t  
8 ' 

e l a s t i c i t y  of t h e  money m u l t i p l i e r  is 1.33 and exceeds t h e  e l a s t i c i t i e s  of 

t h e  money m u l t i p l i e r  with r e spec t  t o  t h e  exogenous v a r i a b l e s  of t h e  model. 

These latter e l a s t i c i t i e s  a r e  a l l  less than zero. 

Our empir ica l  a n a l y s i s  fu rn i shes  evidence on t h r e e  f u r t h e r  hypotheses: 

the  r e l a t i v e  i n t e r e s t  r a t e  e f f e c t  of open market opera t ions ,  a  s h i f t  i n  

t h e  source of t h e  Government's d e f i c i t  f inance ,  a  change i n  t h e  adjus ted  

base from sources o ther  than v a r i a t i o n s  i n  t h e  Reserve Bank's p o r t f o l i o  of 

government s e c u r i t i e s ,  and the  i s s u e  o r  re t i rement  of government debt ;  t h e  

r o l e  of t h e  Publ ic  Debt Commissioners i n  t h e  money supply and c r e d i t  market 

r a t e  determination process;  and t h e  income d i s t r i b u t i o n  hypothesis .  

The non l i n e a r  money supply hypothesis  impl ies  t h a t  t h e  i n t e r e s t  r a t e  

e f f e c t  of open market opera t ions ,  o r  a s h i f t  i n  sources of d e f i c i t  f inance  

from t h e  banking and p r i v a t e  s e c t o r s  t o  t h e  Reserve Bank, exceeds t h a t  of a  

change i n  t h e  adjus ted  base from other  sources or  t h e  i s s u e  o r  re t i rement  

of government debt .  I n  the  f i r s t  in s t ance ,  the  quan t i ty  of Government 

generated wealth i s  unchanged, only the  d i s t r i b u t i o n  between i n t e r e s t -  

bearing and non in teres t -bear ing  claims on t h e  Government i s  va r i ed ;  

whereas i n  t h e  second ins tance ,  the  s tock  of Government generated wealth 

changes. Our empirical  r e s u l t s  support  t h e  above hypotheses but  t h e  

d i f f e r e n t i a l  i n t e r e s t  r a t e  e f f e c t  i s  small due mainly t o  the  low e l a s t i c i t y  

of t h e  h func t ion  with r e spec t  t o  changes i n  t h e  s tock of government debt .  
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From our  i n v e s t i g a t i o n  of t h e  a c t i v i t i e s  of t h e  Pub l i c  Debt Commissioners 

and t h e  i n s t i t u t i o n a l  procedure f o r  , t he  i s s u e  of government d e b t ,  we f i n d  

t h a t  t h e  jobbing ope ra t ions  of t h e  Commissioners i n  t h e  secondary market 

s e r v e  t o  s t a b i l i z e  t h e  c r e d i t  market rate. I n  accordance wi th  our  hypothes is ,  

open market purchases by t h e  Pub l i c  Debt Commissioners lower t h e  c r e d i t  

market r a t e  and t h e  money supply.  A s  i n t e r m e d i a r i e s  between t h e  Treasury 

and t h e  secondary market f o r  government d e b t ,  t h e  Pub l i c  Debt Commissioners 

e x e r t  a s t r o n g e r  i n f l u e n c e  on t h e  money supply than  on i n t e r e s t  rates. 

F i n a l l y ,  t h e  empi r i ca l  evidence suppor t s  our  hypothes is  about  t h e  

r e l evance  of income d i s t r i b u t i o n  i n  t h e  money supply and c r e d i t  market rate 

de te rmina t ion  process .  A r e d i s t r i b u t i o n  of income i n  favour of a low income 

group having a r e l a t i v e l y  h igher  marginal  p ropens i ty  t o  hold cur rency ,  

causes  a - r i s e  i n  t h e  aggrega te  demand fo r ,  currency,and a f a l l  i n  t h e  

agg rega te  demand f o r  demand and t i m e  d e p o s i t s .  I n  t h e  c a s e  of t h e  c r e d i t  

market r a t e ,  t h e  d i r e c t  e f f e c t  is  p o s i t i v e  and is  a t t enua ted  by t h e  

secondary ( i n t e r e s t  r a t e )  e f f e c t ,  s o  t h a t  t h e  n e t  e f f e c t  of a  1 per  c e n t  

r e d i s t r i b u t i o n  of income i n  favour of a low income group, r a i s e s  t h e  c r e d i t  

market r a t e  by 0.57 per  cen t .  I n  t h e  c a s e  of t h e  money supply,  t h e  d i r e c t  

e f f e c t  is  nega t ive  b u t  t h e  money supply response is  p o s i t i v e  s i n c e  t h e  

p o s i t i v e  secondary e f f e c t  outweighs t h e  n e g a t i v e  d i r e c t  e f f e c t .  A 1 p e r  c e n t  

r e d i s t r i b u t i o n  of income lowers t h e  money m u l t i p l i e r  by 0.17 per  c e n t  and 

r a i s e s  t h e  c r e d i t  market r a t e  by 0.57 p e r  c e n t ;  and s i n c e  t h e  i n t e r e s t  

e l a s t i c i t y  of t h e  money mul t ip l i e r '  i s  1 .33  *er c e n t ,  t h e  secondary e f f e c t  

is d e c i s i v e .  

These r e s u l t s  r e v e r s e  t h e  t r a d i t i o n a l  p r e d i c t i o n s  deduced from more 

s imple  money supply models, t h a t  cur rency  d r a i n s  from t h e  banking s e c t o r  w i l l  

lower t h e  money supply.  Once t h e  c r e d i t  market and t h e  i n t e r e s t  rate mechardm 

are incorpora ted  i n t o  t h e  model, t h e  currency d r a i n  w i l l  r a i s e  t h e  money 
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supply by r a i s i n g  t h e  money m u l t i p l i e r  through t h e  i n t e r e s t  r a t e  mechanism. 

I n  conclus ion ,  we d i r e c t  a t t e n t i o n  t o  v a r i o u s  a s p e c t s  of t h i s  s tudy .  

S e v e r a l  of t hese ,  do no t  i n  gene ra l  ,emerge from s i m i l a r  s t u d i e s  f o r  o t h e r  

c o u n t r i e s ,  due t o  t h e  i n s t i t u t i o n a l  processes  and po l i cy  a c t i o n s  of t h e  

Monetary A u t h o r i t i e s ,  which are p e c u l i a r  t o  South Af r i ca .  

1. W e  show, i n  accordance wi th  numerous money supply s t u d i e s  f o r  

o t h e r  c o u n t r i e s ,  t h a t  t h e  ad jus t ed  monetary base i s  ind i spensab le  f o r  a n  

unders tanding  of t h e  money supply and c r e d i t  market r a t e  de t e rmina t ion  

. process  i n  South Af r i ca .  That t h e  South Afr ican  Monetary A u t h o r i t i e s  have 

chosen t o  d i s g u i s e  t h e  r o l e  of t h e  ad jus t ed  base  by a  s t a t i s t i c a l  con- 

s o l i d a t i o n  procedure i n  t h e i r  s t a t i s t i c a l  bu l l e t i n ,wh ich  prec ludes  t h e  

base from monetary a n a l y s i s ,  is  evidence of t h e i r  l a c k  of concern f o r  money 

' supply  c o n t r o l ,  bu t  i s  c o n s i s t e n t  w i th  t h e i r  po l i cy  goa l  of s t a b i l i z i n g  t h e  

i n t e r e s t  r a t e  on government debt .  However, an  . i n t e r e s t  r a t e  s t a b i l i z a t i o n  

p o l i c y  does no t  remove t h e  c a u s a l  l i n k  between t h e  money supply and t h e  

a d j u s t e d  base ;  i t  merely negates  u s e  of t h e  ad jus t ed  base a s  a p o l i c y  

ins t rument .  So much is  evident  i n  t h i s  s tudy.  To ignore  t h e  i n f l u e n c e  of 

t h e  a d j u s t e d  base  appears  t o  be a  s e r i o u s  a n a l y t i c a l  omission. 

2. Our t h e o r e t i c a l  formula t ion  of t h e  P v a r i a b l e  based on t h e  modus 8 

opperandi  of t h e  South Afr ican  money market,  appears  t o  be of s u b s t a n t i a l  

r e l evance  f o r  t h e  de te rmina t ion  of t h e  money supply and c r e d i t  market r a t e .  

The evidence p e r t a i n i n g  t o '  t h e  aggrega te  r e s k e  r a t i o  s u b s t a n t i a t e s  t h a t  

t h e  money market has  succeeded i n  t h e  t a s k  expected of i t .  Excess r e s e r v e s  

i n  t h e  banking s e c t o r  a r e  s t a b i l i z e d ,  pe rmi t t i ng  t h e  behaviour of t h e  banking 

s e c t o r  t o  be  synthes ized  by t h e  s i n g l e  r a t i o  parameter b  (or bll), which 
1 
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prov ides  u s  wi th  a convenient  dev ice  f o r  symplifying our t h e o r e t i c a l  

a n a l y s i s .  P is  t h e  dominant determinant  of t h e  money m u l t i p l i e r ,  8 

t r a n s m i t t i n g  t h e  e f f e c t s  of Bank Rate p o l i c y ,  open back door ope ra t ions ,  

as w e l l  as t h e  endogenous i n t e r e s t  rate mechanism t o  t h e  m u l t i p l i e r  and 

hence t h e  money supply.  The money market must be  incorpora ted  i n t o  a money 

supply model f o r  South Af r i ca .  

3. I n  c o n t r a s t  t o  t h e  evidence f o r  Great B r i t a i n  and Canada, t h e  

cur rency  r a t i o  i s  n o t  an  important  de te rminant  of t h e  money supply i n  

South Af r i ca .  

4. Analys is  of t h e  r e l a t i v e  c o n t r i b u t i o n s  of t h e  money m u l t i p l i e r  

and t h e  a d j u s t e d  base  t o  changes i n  t h e  money supply , revea l  two a s p e c t s  

of t h e  money supply and i n t e r e s t  r a t e  de te rmina t ion  process  p e c u l i a r  t o  

South Af r i ca .  F i r s t l y ,  con t r a ry  t o  t h e  empi r i ca l  evidence f o r  many o t h e r  

c o u n t r i e s  and i n  p a r t i c u l a r  f o r  Canada and I t a l y ,  t h e  money m u l t i p l i e r  i s  

l e s s  l i k e l y  t o  c o n t r o v e r t  t h e  e f f e c t  on t h e  money supply of changes i n  t h e  

a d j u s t e d  base, i n  s h o r t e r  pe r iods  ( q u a r t e r s ) ,  than  longer  pe r iods  (yea r s )  ; 

and secondly,  t h e  c o n s i s t e n t  c o n t r a - c y c l i c a l  b u t  a s syme t r i c  v a r i a t i o n  of 

t h e  m u l t i p l i e r  over  t h e  course  of t h e  bus ines s  cyc l e ,  pe rpe tua t e s  t h e  pro- 

c y c l i c a l  dominance of t h e  ad jus t ed  base  on t h e  money supply.  Both t h e s e  

r e s u l t s  stem from t h e  i n t e r e s t  r a t e  s t a b i l i z a t i o n  po l i cy  of t h e  South 

Af r i can  Monetary ~ u t h o r i t i e s .  

5 .  The money supply and c r e d i t  market r a t e  de te rmina t ion  process  i n  

South A f r i c a  c o n s t i t u t e s  a  c l a s s i c a l  Gold Standard adjustment  mechanism. 
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Contro l  of t h e  money supply by t h e  Reserve Bank is abrogated i n  favour of 

a l i n k  t o  t h e  ba lance  of payments. ,S ince  t h e  ba lance  of payments v a r i e s  

p ro -cyc l i ca l ly ,  t h e  money supply is permi t ted  t o  vary  p ro -cyc l i ca l ly ,  

r i s i n g  i n  t h e  expansion phase t o  s t a b i l i z e  t h e  c r e d i t  market r a t e  and 

d e c l i n i n g  i n  t h e  c o n t r a c t i o n  phase t o  p r o t e c t  t h e  balance of payments. 

I n  t h e  c o n t r a c t i o n  phase of t h e  c y c l e ,  a  t y p i c a l  Keynesian dilemma emerges 

between i n t e r n a l  and e x t e r n a l  ba lance  i n  a  f i x e d  exchange r a t e  system, 

w i th  t h e  s imultaneous occurrence of a  ba lance  of payments d e f i c i t  and a 

d e c l i n e  i n  r e a l  income. P e r s i s t e n t  i n f l a t i o n a r y  p re s su res  accompanied by 

p e r i o d i c  r e c e s s i o n s  i n  South Af r i ca ,  i s  c h a r a c t e r i s t i c  of t h e  s t a b i l i z a t i o n  

program and t h e  Gold Standard framework. 

Under t h e  e x i s t i n g  regime, t h e  Monetary A u t h o r i t i e s  could remove t h e  

a s syme t r i c  behaviour of t h e  m u l t i p l i e r  by more vigorous v a r i a t i o n s  i n  

s t a t u t o r y  cash  r e s e r v e  requirements  and Bank Rate  po l i cy ,  i n  t h e  expansion 

phase. However, t h e  s t a t u t o r y  r e s e r v e  requirement  on demand d e p o s i t s  and 

Bank Rate would have t o  be changed by 7.16 per  c e n t  and 15.5 per  c e n t ,  

r e s p e c t i v e l y ,  t o  j u s t  o f f s e t  t h e  i n f l u e n c e  of t h e  ad jus t ed  base on t h e  

money supply.  A l t e r n a t i v e l y ,  f i s c a l  p o l i c y  could be adopted f o r  monetary 

contro1,by a  r educ t ion  i n  t h e  Government's d e f i c i t  and a  d e c l i n e  i n  t h e  

s t o c k  of government deb t  i n  t h e  expansion phase,  thereby,  pe rmi t t i ng  t h e  

c r e d i t  market r a t e  t o  f a l l ,  which would lower t h e  va lue  of t h e  m u l t i p l i e r  

and a t t e n u a t e  more completely t h e  p ro -cyc l i ca l  i n f luence  of t h e  ad jus t ed  

monetary base.  A 1 per  cen t  i n c r e a s e  i n  t h e  ad jus t ed  base  accompanied by 

a 4 p e r  c e n t  d e c l i n e  i n  t he  s t o c k  of government deb t  would keep t h e  money 

supply cons t an t .  An unwi l l ingness  on t h e  p a r t  of t h e  Monetary A u t h o r i t i e s  

t o  r ende r  f i s c a l  po l i cy  subord ina t e  t o  monetary pol icyland t o  t o l e r a t e  
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l a r g e  changes i n  s t a t u t o r y  r e s e r v e  requirements  o r  Bank Rate,  l eaves  one 

remaining cour se  of a c t i o n  open. Money supply c o n t r o l  r e q u i r e s  c o n t r o l  of 

t h e  a d j u s t e d  base  and an  abondonment of t h e  s t a b i l i z a t i o n  programme. 

6. I f  open market ope ra t ions  a r e  t o  be  e f f e c t i v e  i n  c o n t r o l l i n g  t h e  

c r e d i t  market r a t e ,  t h e  Monetary A u t h o r i t i e s  must r a i s e  t h e  e l a s t i c i t y  of 

t h e  h f u n c t i o n  wi th  r e s p e c t  t o  changes i n  government d e b t ,  by developing 

a broad secondary market f o r  long-term government deb t .  This  involves  an  

abandonment by t h e  Monetary A u t h o r i t i e s  of t h e i r  t r a d i t i o n a l  r e l i a n c e  on 

t h e  P u b l i c  Debt Commissioners f o r  f i s c a l  funds ,  and of t h e  s t a b i l i z a t i o n  

program. 

7 .  .Income d i s t r i b u t i o n  p l ays  a n  important  r o l e  i n  t h e  money supply 

and c r e d i t  market r a t e  de te rmina t ion  process ,  and economies of s c a l e  i n  

money hold ings  appear  t o  be p r e s e n t ;  a  phenomenon y e t  t o  be  e s t a b l i s h e d  

f o r  o t h e r  c o u n t r i e s .  The Monetary A u t h o r i t i e s  must,  t h e r e f o r e ,  t a k e  n o t e  

of income r e d i s t r i b u t i o n  e f f e c t s  a r i s i n g  from endogenous fo rces , a s  w e l l  a s  

t a x  p o l i c i e s ,  incomes p o l i c i e s  and t r a d e  union a c t i v i t y .  Money supply 

c o n t r o l  cannot be  determined independent ly of microeconomic v a r i a b l e s .  

8. The non l i n e a r  money supply hypothes is  perniits an  assessment of 

t h e  r o l e  of t h e  Pub l i c  Debt Commissioners, and t h e  evidence sugges t s  t h a t  

t h e i r  a c t i o n s  a r e  r e l e v a n t '  t o  t h e  money supply  process .  

9. Our empi r i ca l  evidence suppor t s  a l l  t h e  comparative s t a t i c  

i m p l i c a t i o n s  of t h e  model. We f i n d  t h a t  t h e  t ransmiss ion  nlechanism l i n k i n g  
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exogenous v a r i a b l e s  t o  t h e  money supply and c r e d i t  market 

a s  hypothesized. The i n t e r e s t  r a t e  mechanism i s  a  p a r t i a l  

process,  modifying the  d i r e c t  e f f e c t  on the  money supply of 

exogenous va r i ab les .  

10. F i n a l l y ,  the  money m u l t i p l i e r ,  accounts f o r  almost 50 per  cen t  

of the  observed average growth r a t e  i n  t h e  money supply, and i s  v i t a l  i n  

expla in ing the  money supply process,both c y c l i c a l l y  and secu la r ly .  



Appendix A. 1 

Der iva t ion  of t h e  Monetary Base I d e n t i t y  

The monetary in f luence  of t h e  Monetary A u t h o r i t i e s  may be  sum- 
marised by t h e  consol ida ted  b a l a y e  s h e e t s  of t h e  South Afr ican  Reserve 
Bank and t h e  South Af r i can  Mint, given i n  Table A . 1 . 1 1 1  ( t h e  s e p a r a t e  
ba l ance  s h e e t s  appear i n  Tables  A . l . I  and A.1.11). 

Le t  o = 0 - FCO (Table A. 1.111) . (A. 1-1) 

Consol ida t ing  t h e  ba lance  s h e e t s  and c a n c e l l i n g  con t r a  i tems  y i e l d s  
t h e  i d e n t i t y :  

C + I R  + GLOAN + AFI + S + 0LOAN'-(RCB + Nc + C +' 
C 

N = Co + RFI = RG*) + o 
0 

(A. 1-2) 

Define t o t a l  cash  r e s e r v e s  (R) of t h e  commercial banks as: 

Define currency i n  t h e  hands of t h e  p r i v a t e  s e c t o r  (C ) a s :  
P 

F i n a l l y ,  d e f i n e  t h e  monetary base  i n  terms of i t s  uses :  

(A. 1-3) 

(A. 1-4) 

(A. 1-5) 

S u b s t i t u t i n g  (A.l-5) i n t o  (A.l-2) d e f i n e s  t h e  monetary base  i n  terms of 
i t s  source  components: 

B = C + IR + GLOAN + AFI + S + OLOAN + o - (RFI + RG + F*) (A.l-6) 

The a d j u s t e d  monetary base  ( B ~ )  i s  de f ined  a s :  
I 

Ba = B - AFI 

= C + I R  + GLOAN + S + OLOAN + o - (RFI + RG +F*) (A.l-7) 

1. An h y p o t h e t i c a l  ve r s ion  of t h e  Mint 's  ba lance  shee t  is  used. A ba lance  
s h e e t  f o r  t h e  South Afr ican  Reserve Bank appears  i n  t h e  South Afr ican  Reserve 
Bank Quar t e r ly  B u l l e t i n .  



TABLE A.1.1 

I 
Assets I L l a b i l l t l e s  ........................................................ 

C T o t a l  Mln ted Coin I Coin  He ld  by : 
I 

GCB Cold Coin and B u l l l o n  I 

f Reserve Bank C b  

i Comnerclal Banks C, 
I 
i P r l v a t e  Sector Co 
I 

I R 

C b*Nb 

CLOAW 

AF I 

S 

OLO AN 

0 

Cold  and For legn Exchange 
Reserves 

Notes and Coln 

Loans t o  t he  Government 

Loans t o  F l n a n c l a l  
l n s t l t u t l o n s  

Government S e c u r l t l e s  

Other  Loans 

Other  Assets 

Note Issue Held by : 

Reserve Bank 

Comnerclal Banks 

P r l v a t e  Sector 

Depos l ts  : 

Comnerclal Banks 

Other F lnanc la l  Institutions 

Governnent 

Other 

Fo re lgn  Loans, Cap1 t a l  and ~ e s e r v c s  
and Other Liabilities 

Nb 

N c 

tJ0 

Rc B 

RF I 

RG 

F *  

FCO 

SOURCE: South A f r i c a n  Reserve Bank Quar te r l y  Bulletin: Balance Sheet o f  
t he  Reserve Bank. 

IIOTES: Covernnent depos i t s  a r e  comprised o f  t he  Exchequer and Post 1,laster 
General account(REX), Other Governnent Deposits(ROG), P r o v i n c i a l  Admln- 
I s t r a t o n  Deposits(RPA). Other Deposi ts(F*)  c o n s i s t  o f  domestic and f o r e i g n  
depos i ts.  



TABLE A.1.111 

C T o t a l  Minted Coln i Currency Held by the P r i v a t e  Sector 
I P 

IR Gold and Foreign Exchange 
Reserves 

GLDAN Loans t o  Government 

AFI Loans t o  F i n a n c i a l  l n s t i  t u t  

I 
I Connercial  Bank Reserves R 
I 
I 
I Deposits o f  Other F inanc ia l  
I l n s t l t u t l o n s  
I 

RF I 

I 
ions I Government Deposits 

I 
S Government S e c u r l t l e s  

OLOAN Other  Loans 

0 Other Assets 

I 
I Other Deposits 
I 

F * 



. . Appendix A. 2 
I 

Derivation of the Statutory 
Reserves Equation 

The quantity of statutory reserves held against a particular class 
of deposits is equal to the product of the statutory reserve requirement 
on that class of deposits and the quantity of deposits. Total statutory 
reserves (Rs) are given by the sum of the statutory reserves held against 
each class of deposits, thus: 

R = rd' D + rt' T 
8 

(A. 2-1) 

where: 

rd' = statutory reserve requirement on demand deposits 

' = statutory reserve requirement on time deposits 

D = demand deposits 

T = time deposits . 

Dividing A.2-1 through by D + T, we obtain the banking sector's statutory 
reserve ratio (bll) : 

where : 

Statutory reserves held against time deposits (rt'~) is given by: 

where: 

s ' r = statutory reserve requirement on savings deposits 

f' 
r = statutory reserve requirement on fixed deposits 

Sd = savings deposits 

F = fixed deposits 

(A. 2-2) 

(A. 2-3) 



Therefore, the statutory reserve requirement on time deposits is 
a weighted sum of the statutory reserve requirements on savings and fixed 
deposits, with the ratios of savings deposits and fixed deposits to total 
deposits as weights: 

Similarly, since fixed deposits are divisible into short-term, medium-term 
and long-term,fixed deposits, the statutory reserve requirement on fixed 
deposits (rt ) is a weighted sum of the statutory reserve requirements 
on the various maturities with the ratios of short-term and medium plus 
long-term fixed deposits to total fixed deposits as weights, thus: 

(A. 2-5) 

where: 

. r fstt = statutory reserve requirement on short-term fixed 
deposits 

fdt' = statutory reserve requirement on medium plus long-term 
r fixed deposits . 

We introduce a set of new notation for mathematical convenience 
and rewrite equations A.2-2, A.2-4 and A.2-5 as follows: 

let 



then, 

and, 

Equation A.2-9 i s  more easi ly  differentiable in  the comparative s ta t i c  
analysis than is  equation A.2-2 (see Appendix A.6). 



, . 
Appendix A.3 

The Response o • ’  t h e  Time Deposi t  Ra t io  
t o  Changes i n  I n t e r e s t  Rates  

Equat ions 2-27 and 2-28 (Chap. 2  Sec. 4.5) are: 

The t o t a l  d i f f e r e n t i a l s  of P2 and it are: 

(A. 3-1) 

S u b s t i t u t e  f o r  d i t  i n  A.3-1  from A.3-2 and '  s o l v e  f o r  - dP2 and - dP2 
die d i  ' 

e 

(A. 3-2) 

Therefore:  

I n  e l a s t i c i t y  form, equat ions  A.3-4 and A.3-5 a re :  1 

e (P2 , i e )  = e ( P 2 , i t ) e ( i t , i e )  > 0 

(A. 3-3) 

. (A.3-4) 

(A. 3-5) 

(A. 3-6) 

'equation A.3-6 i s  obta ined  by mul t ip ly ing  bo th  s i d e s  of equat ion  A.3-4 by 
ie /P2;  mu l t ip ly ing  t h e  right-hand s i d e  by i i  and regrouping t h e  r i g h t -  
hand s i d e .  Equation A.3-7 i s  ob ta ined  by mul t ip ly ing  bo th  s i d e s  of equat ion  
A.3-5 by io /P2;  mul t ip ly ing  t h e  f i r s t  term on t h e  right-hand s i d e  by 
i tP2/itP2 and regrouping. 



(A. 3-7) 



t Appendix A.4 

Der iva t ion  of t h e  Exchequer Balance Sheet I d e n t i t y  

An h y p o t h e t i c a l  ba lance  shee t  f o r  t h e  Exchequer may be  cons t ruc ted  
as fo l lows .  The Exchequer account i s  a convent ional  flow account record ing  
r e c e i p t s  and expendi tures  of t h e  Treasury per  t i m e  per iod.  

The d e f i c i t  i n  t ime per iod  t ,  may be  expressed a s  a change i n  
s t o c k s  de r ived  from t h e  income-expenditure flow account i n  Table A.4.1: 

(G-T) = A(FFGN + FN + 8' + S + C + GLOAN - REX) (A. 4-1) 

Rewri t ing t h e  r igh thand s i d e  i n  s tock  form, y i e l d 3  an e s t ima te  of t h e  
accumulated d e f i c i t  from some t ime i i n  t h e  past;C (G-T). 

L 

Thi s  express ion  is t h e  i d e n t i t y  desc r ib ing  t h e  Exchequer ba lance  s h e e t  i n  
Table A.4.11. 

t 
6(G-T) = (FFGN + FN + F ~ '  + S + C + GLOAN - REX) (A.4-2) 



TABLE A.4.1 

I 
Net issue o f  Government 1 Government D e f i c i t  (G-Tlt 
Debt t o  : 1 

I 
I 

Banklng and P r i v a t e  I 
A(F~) ,  Sectors I 

I 
A(FFGN 1, Fore igners  

tds )+  Reserve Bank i 
A( F" 1, Pub1 i c  Debt Comnissloners 

I 
I 

ACGLDAN- Net Indebtedness t o  t h e  I 
REX), Reserve Bank 1 

I 
I 

b(C), Net Issue o f  H i n t  Coin I ..................................................................... 

TABLE A.4. l i 

I 
Accumulated Governnent 1 Outstanding Government Debt 

f(G-T) D e f i c i t  1 Held  by : 
I 
I 

Balance a t  Reserve I Banking and P r l v a t e  Sectors F' 
REX Bank I 

1 Pub1 i c  Debt C m i s s  l o n e r s  F~~ 
I 
i Fore igners  FFGN 
I 
I Reserve Bank S 
I 
I 
I Loans from Reserve Bank GLOAN 
I 
i o u t s t a n d i n g  Min ted  Coin C 



Appendix A.5 

Der iva t ion  of t h e  Semi-Reduced Forms f o r  
t h e  Cred i t  Market Rate ,  t h e  Supply of 

Bank Cred i t  and t h e  Money Supply 

D e f i n i t i o n  of I d e n t i t i e s  f o r  t h e  ad jus t ed  monetary base  ( B ~ ) ,  
t h e  money supply  (M2) and t h e  demand f o r  ea rn ing  a s s e t s  (FAb) by t h e  
banking s e c t o r :  

B~ = C + R - AFI 
P 

M 2 = C P + D + T  

F A b = D + T - R  

where : 

C = currency i n  t h e  hands of t h e  p r i v a t e  s e c t o r  
P 

R = aggrega te  banking s e c t o r  d e p o s i t s  

AFI = Reserve Bank l end ing  t o  t h e  banking and p r iva  

D = demand d e p o s i t s  

T = t i m e  d e p o s i t s  . 

Banking and p r i v a t e  s e c t o r  p o r t f o l i o  equat ions :  

AFI = P8D 

t e  s e c  

(A. 5-2) 

(A. 5-4) 

(A. 5-5) 

(A. 5-6) 

(A. 5-7) 

(A. 5-8) 



where : 

EXP = supply of ea rn ing  a s s e t s  by t h e  p r i v a t e  s e c t o r  t o  t h e  
banking s e c t o r  

i = v e c t o r  of  i n t e r e s t  rates 

W/Pw = real wea l th  

P = p r i c e  l e v e l  
Y 

FO = s t o c k  of  government deb t  i n  t h e  banking and p r i v a t e  
s e c t o r s  . 

Equi l ibr ium i n  t h e  bank c r e d i t  market is  given by: 

b  EA* = EA (A. 5-9) 

S u b s t i t u t i n g  A.5-5 t o  A.5-7 i n t o  A.5-3, A.5-4 y i e l d s  t h e  banking 
s e c t o r s  demand func t ions  i n  terms of , P I ,  P2 and bl : 

R = b l ( l  + P2)D (A. 5-10) 

(A. 5-11) 

Rewri t ing t h e  equ i l i b r ium c o n d i t i o n  i n  t h e  bank c r e d i t  market i n  
terms of A.5-8 and A.5-11 : 

* (A. 5-12) 

S u b s t i t u t i n g  t h e  r e l e v e n t  equa t ions  i n t o  i d e n t i t i e s  A.5-1 and 
A.5-2, we o b t a i n  t h e  money supply  and t h e  ad jus t ed  monetary base  i n  terms 
of t h e  p o r t f o l i o r a t i o s  and demand d e p o s i t s ,  

B~ = [Pl + b l ( l  + P2) - PBID (A. 5-13) 

M2 = ( 1  + P1 + P2)D (A. 5-14) 

Solve f o r  t h e  semi-reduced forms f o r  t h e  money supply and banking s e c t o r  
ea rn ing  a s s e t s  i n  terms of t h e  p o r t f o l i o  r a t i o s  and t h e  ad jus t ed  monetary 
base  by s o l v i n g  f o r  D i n  A.5-13 and s u b s t i t u t i n g  f o r  D i n  A.5-11 and 
A. 5-14, 



The money mult ipl ier  m and credit  market multiplier a are defined as: 

(A. 5-17) 

(A. 5-18) 



i Appendix A.6  
, * 

Analysis of the  S ta tu to ry  Reserve Ratio 

Note t h a t  i n  a l l  expressions i n  t h i s  Appendix, the  s t a t u t o r y  
rese rves  r a t i o  (bll) can be  replaced by the  t o t a l  reserves  
r a t i o  (bl) s ince  excess reserves  a r e  assumed constant  (see 
Chap. 3 Sec. 2.3). 

* . a 
X 

In a l l  cases  e(x,y) . a f i s  the  e l a s t i c i t y  of x with 
r e spec t  t o  y Y 



Appendix A.6.1 
* 

b 8 .  Derivatives of ;he Statutory Reserve 
Ratio with respect to Statutory 

Reserve Requirements 

The ratio of statutory reserves to deposits (bll) is the weighted 
sum of reserve requirements on demand and time deposits with the ratio of 
demand and time deposits to total deposits (y, 1 - y, respectively) as 
weights. 

From Chapter 2,equations 2-14 to 2-17 and Appendix A.2, 

abll =-- abll art' arf' 
t' fst' 

PST > 0 a (1 - y)(l - d)aP- 
ar fst' ar arf' ar D + T 

(A.6 .l-1) 

(A. 6.1-2) 

(A. 6.1-3) 

(A.6.1-4) 

(A. 6.1-5) 

(A. 6.1-6) 

(A. 6.1-7) 

(A. 6.1-8) 

(A.6.1-9) 





= - (1 - y) (1 - 6) (r fst' fmet') < - r 

if r fat' > ,fmetl 

Appendix A.6.3 

The Effect on the Statutory Reserve Ratio (bll) of a 
Change in Demand Deposits (D) and Time Deposits (T) 
assuming (a) D + T varies and (b) D + T is constant. 

From Appendix A.6.1, equation A.6.1-2 

where 
D 

y = D + T  ' 

The total differential of y is: 

(a) Assume variations in D with T constant (D + T varies). 

(b) Assume variations in D with D + T constant (T varies). 

Let - dD = dT, then from A.6.3-2 

(A. 6.3-1) 

(A. 6.3-2) 

(A. 6.3-3) 

(A. 6.3-4) 



The Effect on bll of an ~xo~enoub Change in D, holding T constant. 

The Effect on b of a Transfer of Deposits Between Demand and Time 
Deposits (i. e. ''holding D + T constant) . 

Hence, 

since (1-y) < I .  

Similarly, from A.6.3-2 

(a) Assume variations in T holding D constant (D + T varies). 

(b) Assume variations in T with D + T constant (D varies). 

Let dD = - dt, then 

(A. 6.3-5) 

(A. 6.3-7) 

(A. 6.3-8) 

(A. 6.3-9) 

(A. 6.3-10) 

The derivatives of bll with respect to T holding D constant and 
holding D + T constant are given in A.6.3-11 and A.6.3-12 respectively. 



Hence, 

s i n c e  

(A. 6-3-13) 

T h e E f f e c t o n  b of a R e a l l o c a t i o n o f D e p o s i t s  BetweenDemand, Savings 
and Fixed ~ e ~ o s i $ i .  

From Appendix A.6.2 equations A.6.2-1 and A.6.2-2 t h e  s t a t u t o r y  
rese rves  r a t i o  (bll) is  w r i t t e n  i n  terms'of s f a t u t v r y  reserve  requirements 
on demand, f ixed and savings depos i t s  (rd , rS , rf respect ively)  and t h e  
r a t i o  of demand, f ixed and savings depos i t s  t o  t o t a l  deposits .  

where 

F  
1 - 6 = -  T 

T P S d + F .  

To ta l ly  d i f f e r e n t i a t i n g  equation A.6.3-14 wi th  respect  t o  j, j - D ,  Sd, F  : 



Assume a reallocation of deposits between demand and savings deposits, 
d D  = dSd and dF = 0 . 



Assume a reallocation of deposits between demand and fixed deposits, 
-dD = dF and dS = 0 . 

Assume a reallocation of deposits between savings and fixed deposits, 
-dS = dF and dD = 0 . 

d 

Appendiy A.6.4 

Derivation of the Elasticities of the Statutory Reserve 
Ratio (bll) with respect to Statutory Reserve 

Requirements and the Ratios of Demand and 
Time Deposits to Total Deposits 

From Appendix A.6.1 equations A.6.1-1 to A.6.1-4, 

Rs = bll (D + T) 
where d ' t' 

bll = r Y + r (1 - y) 

and 

ax Let e(x,y) = - be the elasticity of x with respect to y and 
ay x 

dl = denominator of the elasticity expressions. 



where: 

Appendix A.6.5 

Der iva t ion  of t h e  E l a s t i c i t i e s  of  t h e  S t a t u t o r y  Reserve 
Ra t io  (bll) w i th  r e s p e c t  t o  t h e  Cred i t  Market 

Rate Index ( i e ) ,  Real Wealth (w/P,), t h e  
P r i c e  Level (P) , Income , D i s t r i b u t i o n  

(YDIS), and t h e  Rate on Non Banking 
Sector  Earning Assets ( io )  

(A. 6.4-9) 

(A. 6.4-3) 

(A.6.4-4) 

(A. 6.4-5) 

(A. 6.4-6) 

(A.6.4-7) 

(A. 6.4-8) 

From Chapter 2 ,  equat ion  2-10, 

Y - Y (i,WIP".P,YDIS) 



where 
Al = rd'D + rt'T 

(A. 6.5-3) 

d' t' All elasticities are < 0 if r > r , 



Appendix A . 7  

Derivation of' the Credit Market 
Multiplier ~ l a s t i c i t i e s *  

* ax 
In a l l  cases e(x,y) = - is  the e las t i c i ty  of x with respect to  y . 

ay x 



Appendix A.7.1 

The Elasticities of the Credit Market Multiplier (a) 
with respect to the Ratio Parameters and 

Statutory Reserve Requirements 

The credit market multiplier (a) is defined in Appendix A.5 as, 

All elasticity expression are obtained as follows; 

where e(x,y) = elasticity of x with respect to y . e(x,y) = 

Summary of Elasticity Expressions and Derivations. 

where A2 = P + bl(l + P2) - P8 . 1 

Derivations and Sign Patterns. 

(A. 7.1-1) 

(A.7.1-2) 

(A.7 .l-3) 

(A. 7.1-4) 

(A.7.1-5) 

(A. 7.1-6) 

Let 

A2 P + bl(l + p2) - 1 





From Appendix A.6.4, equation A.6.4-3 is rewritten as 

d I r d' D 
e(bll,r 1 = -- bll D + T (A.7.-7) 

where bll = - D + T (see equation A.6.4-2). Similarly, equation 

A.6.4-3 is rewritten as 

(A. 7.1-8) 

In Chapter 2, Section 3, bl is defined as bl = bll + e (see equation 
2-20 of text). Assuming that e = 0, then bl = bll . Thus, the elasti- 
cities pf bl are approximated by the elasticities of b and bearing this 
in mind, we may substitute bl for bll in Appendix ~.6?% and equations 
A.7.1-7, A.7.1-8, above. 

Using equations A.7.1-4, A.7.1-7 and A.7.1-8, 

The signs are < 0 if PI > P8(A2 > 0) . For all elasticities, 
A2 = P1 + bl(l + P2) - '8 

Summary 
P1 

e(a,P1) = - - < 0 
A 2 



where A2 = P1 + bl(l + P2) - P8 . All signs require the empirical 
condition that A2 > 0; i.e., P > P8 . 1 

Appendix A.7.2 

The Elasticities of the Credit Market Multiplier (a) 
with respect to the Rate on Non Banking Sector 

Earning Assets ( i ,  Bank Rate (ibr), 
Real Wealth (W/Pw), the Price Level 
(P) and Income Distribution (YDIS) 

The expressions are followed by derivations and sign 
conditions. 

(A. 7.2-1) 

if P1 > P and rdl> rtl . 8 

(A. 7.2-2) 



d '  t '  i f  P1 > Pg and r > r , f o r  x = W/Pw, P . For x = YDIS, t h e  
s i g n  is  < 0 i f  t h e  above i n e q u a l i t i e s  hold and i f  t h e  f i r s t  term on 
t h e  right-hand s i d e  of equat ion  A. 7.2-3 exceed t h e  sum of t h e  second 
and t h i r d  i n  a b s o l u t e  va lue  ( s e e  summary below). 

Der iva t ions .  

S u b s t i t u t e  f o r  e ( a ,x ) ,  x = PI, P2, Pa, bl from Appendix A.7.1; 
e(bl,y) from Appendix A.6.4; a l l  of which a r e  e x p l i c i t  express ions .  

S igns  P a t t e r n s .  

The s i g n s  on express ions  A.7.2-1 t o  A.7.2-3 depend on t h e  s i g n s  
and i n e q u a l i t i e s  s p e c i f i e d  i n  Appendices A.7.1 and A.6.4 and on t h e  a - p r i o r i  
s i g n s  a t t a c h e d  t o  t h e  s t r u c t u r a l  equa t ions  PI, P2, y - ( s e e  equa t ions  
2-25, 2-26, 2-30, 2-44 and 3-lob). S ince  e ( a , b l )  < 0 ,  e(bl,y) > 0 ,  
e (y ,x)  < 0 ,  f o r  x = io, VIP,, P, YDIS, t h e  product of t h e s e  t h r e e  
e l a s t i c i t i e s  > 0 . That e (P2 , io)  > 0 i s  shown i n  Appendix A.3. 

Summary. 
e ( a . i b r )  < O  i f  P > P 8  t. 

e ( a , i o )  > O  i f  P > P 8  and rdl> rt' 1 

e(a,W/Pw) > 0 i f  P 1 > P8 and rdl> rt' 



e(a,YDIS) c 0 if P > P8 and rd'> r t '  1 

and if 

[The inequality on e(a,YDIS) arises  due to  the a priori  sign that 
e(P1,YDIS) > 0]  . 



Appendix A.8 

* 
Derivation of the  one; Multiplier Elasticities 

* ax 
In all cases e(x,y) = - is the elasticity of x with respect to y . 

ay x 



Appendix A.8.1 

The Elasticities of' the Money Multiplier (m) 
with respect to the Ratio Parameters and 

Statutory Reserve Requirements 

The money multiplier is defined in Appendix A.5. as, 

ax All elasticity expressions are obtained as follows: e(x,y) = - 
where e(x,y) = elasticity of x with respect to y . a~ X 

Summary of Elasticity Expressions and Derivations. 

where A, = P, + bl(l + P2) - P 8 .  . 

Derivations and Sign Conditions. 

(A. 8.1-1) 

(A. 8.1-2) 

Let 
A2 = P + bl(l + P2) - P8 

1 



if bl < 1 and P1 > P8(A2 > 0) . 

if bl < 1 and P1 > P8(A2 > 0) . 



d  ' r D t '  r 
[ e ( b l , r  ) = - - t '  T 

e ( b l , r  ) = - - See equat ions  A. 7.1-7 
b l ~ + ~ '  b l ~ + ~ *  

and A.7.1-9 and r e l a t e d  d j scuss ion  i n  Appendix A.7.1 f o r  f u r t h e r  e l a b o r a t i o n  
of  e  p,rd ) and eiT,rt ). These e l a s t i c i t i e s  a r e  e x a c t l y  analogous w i t h  
e (a ,  r ) and e ( a , r  ) I .  

A l l  t h e  s i g n s  depend on A2 = P1 + b l ( l  + P2) - P8 > 0 ,  
is s a t i s f i e d  i f  P1 > P8 . 

Summary. 
r 

i f  P1 > P8 and 

if P1 > P8 and 



Appendix A.8.2 

The E l a s t i c i t i e s  of  the Money Multiplier (m) with 
respect to  the Rate on Non Banking Sector 
Earning Assets ( i , ) ,  Bank Rate ( ibr ) ,  Real 
Wealth (VIPw), the Price Level (P) and 

Income Distribution (YDIS) 

The expressions are followed by derivations and s ign conditions. 



f o r  x  = W/P , P . The s i g n  i s  < 0 f o r  x  = YDIS i f  t h e  f i r s t  term on t h e  
right-hand syde of  equat ion  A.8.2-3 exceeds t h e  sum of t h e  second and t h i r d  
i n  a b s o l u t e  v a l u e  ( see  summary below). 

Der iva t ions .  

S u b s t i t u t e  f o r  e ( a , x ) ,  x  = PI, P2, Pg, bl, from Appendix A.8.1; 
e(bl,y) from Appendix A.6.4; a l l  of which a r e  e x p l i c i t  express ions .  

Signs.  

The s i g n s  on expres s ions  A.8.2-1 t o  A.8.2-3 depend on t h e  s i g n s  and 
i n e q u a l i t i e s  s p e c i f i e d  i n  Appendix A.8.1 and on t h e  a  p r i o r i  s i g n s  a t t ached  
t o  t h e  s t r u c t u r a l  equat ions  P1, P2, P8, y  ( see  equat ions  2-25, 2-26, 2-30, 
2-44, 3-lob). 

S ince  e(m,bl) < 0 ,  e(bl,y) > 0 ,  e (y ,x )  < O  f o r  x 3 i 0 ,  VIP,, 
P, YDIS, t h e  product  of t h e s e  t h r e e  e l a s t i c i t i e s  > 0 . That e (P2 , io )  > 0 
is shown i n  Appendix A.3. 



I , . 
Summary. 

e(m,ibr) '0 i f  P 1 > P 8  

[The inequality on e(m,YDIS) ar i ses  due t o  the a pr ior i  s ign that 
e(P1,YDIS) > 01 . 



Appendix A . 9  

Derivation of the Credit Market Rate Solution Function 
and the E l a s t i c i t i e s  of the Credit Market Rate 

with respect t o  the Exogenous variables* 

* ax 
In a l l  cases,  e (x ,y)  = - is  the e l a s t i c i t y  of x with respect t o  y . 

ay x 



Appendix A.9.1 
8 

The Credit Market Rate Solution Function 

Equilibrium in the bank credit market is given by equation 2-51 
in the text as: 

for x = i ,  W/Pw, P . 

Writing A.9.1-1 in logarithmic form, 

d ' e(a,x)log x + e(a,YDIS)log YDIS + b(a,r )log rd' + 

Solving A.9.1-2 for log ie and collecting terms, 

d ' d ' e(h,~O)lo~ FO - e(a,YDIS)log YDIS - e(a,r )log r - 

t' t' 
e(a,r )log r - e(a,i.,r)log $r - log Ba 

(A. 9.1-2) 

log ie = 
1 

(- log B~ + [e(h,x) - e(a,x)]log x + e(a,ie) - e(h,ie) 
d ' d ' 

e(h,~O)lo~ FO - e(a,Y~IS)log YDIS - e(a,r )log r - 

t' t' 
e(a,r )log r - eb,ibr)log ibr) (A.9 .I-4) 



B 
I 
! 
i Appendix A.9.2 
I 

The E l a s t i c i t i e s  of the  Cred i t  Market Rate Index 
with respect  t o  t h e  Exogenous Var iab les  

D i f f e ren t i a t i ng  the c r e d i t  market r a t e  s o l u t i o n  func t ion  (equa- 
t i o n  A.9.1-4) y i e lds  the  e l a s t i c i t i e s  l i s t e d  below. Let  A 3  = e ( a , i e )  - 
e (h , i e )  . 

(A. 9.2-4) 

- e(h ,x)  - e (a ,x )  dieA - (A. 9.2-5) 
A3 

Expressions A.9.2-2 t o  A.9.2-7 a r e  r e w r i t t e n  i n  terms of e ( i e , ~ a )  by 
s u b s t i t u t i n g  - e ( i  , B ~ )  = ' where 5 

A 3  i s  def ined  above. 
e  



where x = io, W/Pw, P . 

Sign Patterns. 

d ' t' 
Explicit expressions for e(a,r ), e(a,r ) [derived in Appendix 

A. 7.11, and expressions for e(a, ibr), e(a,i,) , e(a,W/Pw), e(a,P), e(a,YDIS) 
[derived in Appendix A.7.21, may be substituted into equations A.9.2-9 to 
A.9.2-14 above. These expressions are summarised below with appropriate 
sign conditions. 

From the summaries to Appendices A.7.1 and A.7.2 

e(a,YDIS) < 0 
t' 

if P > P  and rd' > r  . 
1 8  

e(a,YDIS) < 0 requires the additional inequality that 

The sign on equation A.9.2-8 is crucial since the remaining expressions 
contain the term -e(i ,B~) and hence the common denominator e(a,ie) - 

e 
e(h,ie) . 



From Appendix A.7.1, 
- P8)P2 

e(a3P2) = [Pl + bl(l + P2) - Pal(' + P2) > 0 

all these signs require that P1 > P 
8 

From Appendix A.6.4, 

d' t' 
i f r  > r  . 
From Chapter 2, section 4.5 equation 2-49 

From Chapter 2, section 5.2.7 

e(p89ie) > 0 

From Chapter 3, section 2.2 

e(y,ie) ' 0 . 
Using this information, 

e(a,ie) > 0 if P1 > P and r d' > rt' 
8 (A.9.2-16) 

Since, by a priori hypothesis e(h,ie) < 0 (Chapter 2, section 4.6 equation 
2-31), 

e(a,ie) - e(h,ie) > 0 

d' t' 
if P1 > P and r > r , 8 



In the following summary, the sign patterns on equations A.9.2-8 to 
A.9.2-14 are derived using the ab~ve information. 

Summary. 
e(i,,~~) < 0 

All the signs depend on the empirical inequalities that P1>P8,r d ' > r t' . 
In addition, e(ie,YDIS) > 0 requires that 

With respect to io, w/P,, P, the condition that e(h,x) - e(a,x) 0 
must be satisfied. 



Appendix A.10 
, 

Derivation of the Money Supply Solution Function 
and the E las t i c i t i e s  of the Money Supply 
with respect t o  the Exogenous variables* 

* ax 
In a l l  cases,  e(x ,y)  = - i s  the e l a s t i c i t y  of  x with respect 
t o  y . ay x 



Appendix A.lO.l 

The Money supply Solution Function 

The money supply semi-reduced form is given by equations 2-53 
and 2-54 in the text as, 

where 

(This equation is derived in Appendix A.5). Writing A.lO.l-1 in logarithmic 
form, 

log M~ = log m + log B~ (A.10.1-2) 

Since m is a function of the variables determining its constituent ratio 
parameters, A.lO.l-2 is written in terms of the credit market rate and 
exogenous variables. 

d ' log M = e(m,i )log i + e(m,x)log x + e(m,r )log rd' + 2 e e 

t' t' e(m,r )log r + e(m,ibr)log ibr + e(m,YDIS) log M I S  + 
log B~ 

(A.10.1-3) 

where x = i W/Pw, P . 
0 ' 

Substituting for log i, from the credit market rate solution function (Appendix 
9.1 equation A.9.1-4) yields the solution function for the equilibrium money 
stock. 

e (m, 5,) 
log M2 = (- log Ba + [e(h,x) - e(a,x)]log x + 

e(a,ie) - e(h,ie) 

e(m,YDIS)log YDIS + log Ba 
(A.10.1-4) 



e (m, i e )  
Defining K = and c o l l e c t i n g  terms, 

e (a , i e )  - e (h , i e )  
I 

l o g  M2 = ( 1  - K)log B~ + {K[e(h,x) - e ( a , x ) ]  + e(m,x)}log x + 

~ e ( h , ~ O ) l o ~  FO + [- Ke(a,YDIS) + e(m,YDIS)]log YDIS + 

Appendix A.10.2 

The E l a s t i c i t i e s  of t h e  Money Supply with 
r e spec t  t o  t h e  Exogenous Variables 

D i f f e r e n t i a t i n g  t h e  money supply s o l u t i o n  function,  (equation 
A.10.1-5) y i e l d s  t h e  e l a s t i c i t i e s  l i s t e d  below. 



The Money Supply E l a s t i c i t i e s  i n  terms of 
t h e  Cred i t  Marker Rate  E l a s t i c i t i e s  and 

t h e  Money M u l t i p l i e r  E l a s t i c i t i e s  

e (m, i e )  
S u b s t i t u t i n g  f o r  K = i n t o  equat ions  A.10.2-1 

e ( a , i e )  - e (h , i e )  

t o  A.10.2-7 r e v e a l s  t h a t  t h e  f i r s t  product  term on t h e  right-hand s i d e  of 
t h e s e  equa t ions  i s  t h e  e l a s t i c i t y  of t h e  money m u l t i p l i e r  w i t h  r e s p e c t  t o  
t h e  c r e d i t  market r a t e ,  e (m, ie ) ,  m u l t i p l i e d  by a  r a t i o  of e l a s t i c i t i e s  
which are t h e  e l a s t i c i t i e s  of t h e  c r e d i t  market r a t e  wi th  r e s p e c t  t o  t h e  
corresponding exogenous v a r i a b l e s  (Appendix A. 9.2 equat ions  A. 9.2-1 t o  
A.9.2-7). Hence, t h e  money supply e l a s t i c i t i e s  a r e  r e w r i t t e n  i n  terms of 
t h e  money m u l t i p l i e r  and c r e d i t  market r a t e  e l a s t i c i t i e s :  e.g. s u b s t i t u t e  
K i n t o  equat ion  A.10.2-2, s o  t h a t  

From equat ion  A.9.2-2 

Therefore ,  d  ' 
e(M2,r ) = e(m,i ) e ( i  

d ' d  ' 
e e'r > + e(m,r 1 

and s i m i l a r l y  f o r  t h e  remaining money supply e l a s t i c i t i e s .  



(A. 10.2-15) 

(A.10.2-16) 

The summary i n  Appendix A.8.1 provides  e x p l i c i t  express ions ,  s i g n  
p a t t e r n s  and i n e q u a l i t y  cond i t i ons  f o r  e(m,P2), e(m,P8) and e(m,bl), 
such t h a t  

e(m,P2) > 0 if P1 > P8 and bl < l 

From Appendix A.6.4, equat ion  A.6.4-8 

From t h e  a  p r i o r i  s i g n  p a t t e r n s  a t t ached  t o  behaviour  equat ions  2-25 and 
2-26 i n  Chapter 2 ,  s e c t i o n  4.4 and equat ion  3-lob i n  Chapter 3,  s e c t i o n  2.2, 

e(P2 , i e )  > 0 ( s e e  e s p e c i a l l y  equat ion  2-29 i n  
Chapter 2  s e c t i o n  4.5) 

e(P8,ie) ' 0 

Hence e(m,ie)  > 0 

d ' t '  
i f  P > P a ,  b  < 1  and r > r  . 

1 1 

The e l a s t i c i t i e s  of t h e  c r e d i t  market r a t e  w i t h  r e s p e c t  t o  t h e  
exogenous v a r i a b l e s  a r e  der ived  i n  Appendix A.9.2 t o g e t h e r  w i th  s i g n  
p a t t e r n s  which depend on t h e  empi r i ca l  i n e q u a l i t i e s  t h a t  P1 > P8, rd' > rt '  . 
I n  a d d i t i o n  e(ie,YDIS) > 0 r e q u i r e s  t h a t  



Signs  on e ( i e , x ) ,  x  = io, w/PW, P  r e q u i r e  t h a t  e (h ,x)  - e (a ,x )  > 0  . 
From Appendix A.8.1 and A.8.2, t h e  s i g n  p a t t e r n s  and i n e q u a l i t i e s  

on t h e  money m u l t i p l i e r  e l a s t i c i t i e s  a r e  l i s t e d  below: 

t '  
e ( m , ~ ~ 1 S )  < 0  if p1 > , b1 < 1, ' > r , and i f  

I n  t h e  fo l lowing  summary, u se  is  made of t h e  above informat ion  t o  
a t t a c h  s i g n  p a t t e r n s  and i n e q u a l i t y  cond i t i ons  t o  t h e  money supply  e l a s t i -  
c i t i e s  . 
Summary 

e ( M 2 , ~ a )  > 0  (A. 10,2-19) 



e m 2  J I P J  > 0 (A.10.2-24) 
I 

e(M2,P) > 0 (A.10.2-25) 

~(M~,F') > O  (A.10.2-26) 

e(M2,YDIS) > 0 (A.10.2-27) 

on all the above expressions require that Pi > Pg, . In addition, equations A.10.2-20 to ~.10.2-f2 and 
that le(m,ie)e(ie,x) 1 < le(m,x) 1 for x = rd , rt', 

i , YDIS, and equations A.10.2-23 to A.10.2-25 require that 
e76,x) - e(a,x) > 0 for x = i , W/P, P . Equation A.10.2-27 requires 
in addition that the following ?nequalities are satisfied; 

Thy sign,patterns 
rd > rt , bl < 1 
A.10.2-27 require 

The first inequality is required for e(a,YDIs) < 0 so that e(ie,YDIS) > 0 
and the second is required for e(m,YDIs) < 0 . If le(m,ie)e(ie,YD1~) I < 
~~(~,YDIs) I , e(M2,YDIS) > 0 . 



Appendix A . l l  

Der iva t ion  of t h e  Earning Asset  So lu t ion  
Funct ion and t h e  E l a s t i c i t i e s  w i t h  
r e s p e c t  t o  t h e  Exogenous v a r i a b l e s *  

NOTE: I n  t h i s  s tudy ,  we do n o t  e x p l i c i t y  ana lyse  comparative s t a t i c  e f f e c t s  
on t h e  s t o c k  of ea rn ing  a s s e t s .  This  appendix i s  included f o r  completeness.  
Changes i n  t h e  equ i l i b r ium c r e d i t  market r a t e  imp l i e s  a  change i n  t h e  
equ i l i b r ium s t o c k  of ea rn ing  a s s e t s .  

* 
I n  a l l  ca ses ,  is  t h e  e l a s t i c i t y  of w i t h  r e s p e c t  t o  



Appendix A.ll.l 

The Earning Ass& Solution Function 

The earning asset 
and 2-49 in the text as, 

where 

a = 

semi-reduced form is given by equations 2-48 

Ba (A.ll.1-1) 

[See Appendix A.5 for the derivation of (a)]. Writing A.ll.l-1 in logarithmic 
form, 

log E A ~  = log a + log B~ (A.11.1-2) 

Since (a) is a function of the variables determing its constituent ratio 
parameters, A.ll.1-2 is written in terms of the credit market rate and 
exogenous variables . 

log Ba 
(A.11.1-3) 

where x = i W/Pw, P . 
0 ' 

Substituting for log ie from the credit market rate solution function 
(Appendix 9.1-4) and solving for the equilibrium stock of earning assets 
(E), yields: 

e(a,ie) 
log E = i- log B~ + [e(h,x) - e(a,x)]log x + 

e(a,ie) - e(h,ie) 



- 434 - 

where t h e  c r e d i t  market equ i l i b r ium c o n d i t i o n  i s  

e ( a , i e )  
Def in ing  N = and c o l l e c t i n g  terms, 

e ( a , i e )  - e ( h , i e )  

~ e ( h , ~ O ) l o ~  FO + [ -  Ne(a,YDIS) + e ( a , Y ~ I S ) ] l o g  YDIS + 

Appendix A.11.2 

The E l a s t i c i t i e s  of t h e  Stock of Earning Asse ts  
w i t h  r e s p e c t  t o  t h e  Exogenous Var i ab le s  

D i f f e r e n t i a t i n g  t h e  s o l u t i o n  func t ion  f o r  t h e  s t o c k  of  ea rn ing  
assets (equat ion  A.11.1-6) y i e l d s  t h e  e l a s t i c i t i e s  l i s t e d  below; 



S u b s t i t u t i n g  f o r  N i n  equat ions  A.11.2-1 t o  A.11.2-8 and s u b s t i t u t i n g  
express ions  A. 9.2-1 t o  A. 9.2-7 ( ~ ~ ~ e n d i x  A .  9.2) i n t o  t h e s e  same equat ions  
y i e l d s  e a r n i n g  a s s e t  e l a s t i c i t i e s  i n  terms of t h e  c r e d i t  market m u l t i p l i e r  
(a) and t h e  c r e d i t  market r a t e  e l a s t i c i t i e s ,  w i t h  r e s p e c t  t o  t h e  exogenous 
v a r i a b l e s .  

Sign P a t t e r n s  

Fro? Appendix A.9.2 equat ion  A.9.2-16 e ( a , i e )  > 0 i f  P1 > P8 
and r d '  > r t  . From t h e  summaries t o  Appendices A. 10.2 and A. 7.1, t h e  
s i g n s  and i n e q u a l i t y  cond i t i ons  f o r  t h e  c r e d i t  market r a t e  ( i e )  and c r e d i t  
market m u l t i p l i e r  ( a )  e l a s t i c i t i e s  a r e  obta ined ,  r e s p e c t i v e l y .  Using 
t h e  informat ion  above, equat ions  A.11.2-8 t o  A.11.2-14 t a k e  t h e  s i g n s  l i s t e d  
i n  t h e  summary below, s u b j e c t  t o  t h e  s t a t e d  i n e q u a l i t i e s .  

Sumrnar y 
~ ( E , B ~ )  > 0 



t The s i g n s  on a l l  t h e  above expres s ions  r e q u i r e  t h a t  P1 > P8, 
rd' > rt . I n  a d d i t i o n  e u a t i o n s  A.11.2-9 t o  A.11.2-11 and A.11.2-13, r e q u i r e  
t h a t  e , i e e i e , x  < e x  f o r  x = r d ' ,  r t ' ,  ibr, YDIS, and equat ion  
A.11.2-12 r e q u i r e s  t h a t  e(h,x)  - e ( a , x )  7 0 f o r  x = io, W/P, P . Equation 
A. 11.2-13 a l s o  r e q u i r e s  t h a t  1 e ( a , ~  )e(pl,YD1s) I > 1 e(a,p2)e(p2,YD1s) + 
e(a ,b l )e (b l ,y)e(y ,MIS)  I s o  t h a t  e 1 a,YDIS) < 0 and hence, e(ie,YDIS) 7 0 . 



Appendix A. 1 2  
L 

Der iva t ion  of a Cons t r a in t  f o r  
t h e  I n t e r e s t  Rate  Mechanism 

The i n t e r e s t  r a t e  e f f e c t  on t h e  money supply  e l a s t i c i t i e s  is 
rep resen ted  by v a r i a b l e  K, ' de f ined  a s  

(See Chapter 3 ,  s e c t i o n  4, equat ion  3-23 and Appendix A.10.2). 

To prove t h a t  0 < K < 1 . 

(A. 12-1) 

(A. 12-2) 

S ince  a l l  terms i n  equat ions  A.12-2 and A.12-3 a r e  i d e n t i c a l  except  f o r  
t h e  f i r s t  component of  t h e  f i r s t  m u l t i p l i c a t i v e  term, and s i n c e  

e(m,ie) > 0 (Appendix A.10.2) 

e ( a , i e )  > 0 ( ~ ~ p e n d i x  A.9.2) 

t h e r e f o r e  

e(m,ie) < e ( a , i e )  i f  e(m,P2) < e(a,P2)  

From Appendix A.7.1 equat ion  A.7.1-2 

and from Appendix A.8.1 equat ion  A.8.1-2 

(A. 12-4) 

(A. 12-5) 

(A. 12-6) 



where e2 = P, + b l ( l  + P2) - pa ? o i f  pi > P8 

Rewri te  equat ion  A.12-6 a s  

(A. 12-7) 

Comparing equat ions  A.12-7 and A.12-5, 

- P1P2bl - O [ (1 + P1 + P2)A2 ( I  + Pl + P )A (A. 12-8) 
2. 2 

from which it fo l lows  t h a t  

and hence, 

Since,  e ( h , i  ) < 0 a p - i o r i  (Chapter 2 equat ion  2-31), 
e 

i f  t h e  empi r i ca l  cond i t i ons  t h a t  P1> P and rd l> rt '  a r e  s a t i s f i e d .  
8 

and hence, 

O < K < l .  



Appendix A.13 

Der iva t ion  of t h e  E l a s t i c i t i e s  of t h e  Money 
Supply and t h e  Adjusted Monetary Base 

w i t h  r e s p e c t  t o  Changes i n  t h e  
C r e d i t  Market C e i l i n g  Rate  

Equat ions A.13-1 and A.13-2 below a r e ,  r e s p e c t i v e l y ,  t h e  s e m i -  
reduced form f o r  t h e  money supply and t h e  equ i l i b r ium cond i t i on  f o r  t h e  
c r e d i t  market (Chapter 2  equat ions  2-51, 2-54 t o  2-56). 

M~ = m ( i e , * " ) ~ a  (A. 13-1) 

h( ie*  **Po)  = a ( i e M  *)Ba (A. 13-2) 

Rewri t ing equat ions  A.13-1 and A.13-2 i n  l oga r i thmic  form w i t h  t h e  a p p r o p r i a t e  
e l a s t i c i t y  c o e f f i c i e n t s ,  

l o g  M~ = l o g  m(ie*-)  + l o g  B~ 

a 
= e(m,ie) log ie + * * *  + l o g  B (A. 13-3) 

l o g  h(ie-OF') = l o g  a ( i e m * )  + l o g  B~ 

(A. 13-4) 
Solv ing  f o r  l o g  ie from A.13-4, 

1 a 
l o g  i = [ -  l o g  B + e ( h , ~ O ) l o ~  FO] 

e  e ( a , i e )  - e ( h , i e )  
(A. 13-5) 

S u b s t i t u t i n g  A.13-5 i n t o  A.13-3 

e  (m, i e )  e b , i , ) e ( h , ~ ~ )  

e ( a , f e )  - e ( h , i e )  
] l o g  B~ + e ( a , i e )  - e(h, i , )  l o g  PO 

(A.13-6) 

The E l a s t i c i t y  of Ba w i t h  r e s p e c t  t o  Po 
f o r  a given C e i l i n g  Rate  (Ie)  

T o t a l l y  d i f f e r e n t i a t e  A.13-5 and s e t  d  l o g  ie = 0 . 



d l og  FO 1 a e(h,FO) - d log  B 
d t  = 0 

e (a , i e )  - e ( h , i e )  a ,  - h e  d t  

(A. 13-7) 

Therefore, 
log = e (Ba ,~O)  = e(h,FO) > 0 

d log  F0 

0 
To maintain i n t e r e s t  r a t e  c e i l i n g  ( i e ) ,  Ba must vary p o s i t i v e l y  wi th  F . 

The Response of t h e  Money Supply with r e spec t  
t o  Changes i n  t h e  Ce i l ing  Rate 

By d e f i n i t i o n ,  

and from t h e  c r e d i t  market r a t e  s o l u t i o n  funct ion  (equation A.13- 

e(Ba,ie) = - [ e (a , i e )  - e ( h , i e ) ]  < 0 

(A. 13-9) 

( t h e  negat ive  s i g n  i s  proved i n  Appendix A.9.2; s e e  equation A.9.2-17) 

a 
Solving f o r  e(M2,B ) from equation A.13-6 

(A. 13-11] 

S u b s t i t u t i n g  equations A.13-10 and A.13-11 i n t o  A.13-9 y i e l d s  t h e  response 
of t h e  money supply with r e spec t  t o  changes i n  t h e  c e i l i n g  r a t e .  

That 0 < e(m,ie) < [ e ( a , i e )  - e ( h , i e )  ] is proved i n  Appendix A.12. A 
change i n  the  i n t e r e s t  r a t e  c e i l i n g  requ i res  a f a l l  i n  the  money supply. 



Appendix A.14 

The I n t e r e s t  Rate E f f e c t s  of Open Market Operat ions,  
and Government D e f i c i t  Finance 

The gene ra l  form f o r  t h e  c r e d i t  market r a t e  s o l u t i o n  func t ion  
(equat ion  2-52 of t h e  t e x t )  is: 

T o t a l l y  d i f f e r e n t i a t i n g  equat ion  A.14-1, 

Convert ing equa t ion  A.14-2 t o  percentage  changes, 1 

(A. 14-11 

(A. 14-2) 

(A. 14-3) 

An open market purchase of government s e c u r i t i e s  or  a s h i f t  i n  
government d e f i c i t  f i nance  from t h e  banking and p r i v a t e  s e c t o r s  t o  t h e  
Reserve Bank ( f o r  a given d e f i c i t )  i s  w r i t t e n  as, 

Wri t ing  A.14-3 i n  d i s c r e t e  form, and s u b s t i t u t i n g  A.14-3a: 2 

(A. 14-3a) 

(A. 14-4) 

(A. 14-5) 

'with r e s p e c t  t o  equat ion  A.14-2; mu l t ip ly  bo th  s i d e s  by l/ie, mul t ip ly  t h e  
f i r s t  term on t h e  right-hand s i d e  by B ~ / B ~  and t h e  second term by FOIFO,  

and regroup terms. 

2 ~ u l t i p l y i n g  t h e  right-hand s i d e  of A.14-4 by Ba/Ba y i e l d s  equat ion  A.14-5. 



From Appendix A.9.2 equat ion  A.9.2-14: 
I 

I 0 
e( ie ,P  ) = - e(ie .Ba)e(h,~O) . (A. 14-6) 

S u b s t i t u t i n g  A.14-6 i n t o  A.14-5 y i e l d s  t h e  i n t e r e s t  r a t e  response f o r  
p o l i c y  d e c i s i o n s  embodied i n  t h e  c o n d i t i o n  ABa = - AFO . 

(A. 14-7) 

The i n t e r e s t  response  of an open market o p e r a t i o n  o r  a s h i f t  i n  government 
d e f i c i t  f i n a n c e  i s  nega t ive ,  where e(ie,Ba) < 0 (Appendix 9.2) and 
e(h,FO) > 0 a p r i o r i .  



Appendix A.15 
I 

Empirical Estimation of the Banking 
Sector Reserves Equations 



The banking s e c t o r ' s  s t a t y t o ' r y  r e s e r v e s  equat ion  (derived i n  
Appendix A.2) i s  given by: 

t1  R = r d l ~  + r T  s (A. 15-1) 

where: 
(A. 15-2) 

(A.15-3) 

(see Appendix A.2, equat ions  A.2-1, A.2-4 and A.2-5). 

Rs = s t a t u t o r y  r e s e r v e s ,  Sd = savings  d e p o s i t s ,  F  = f i x e d  d e p o s i t s ,  
Fst = s h o r t - t ~ r m  f i x e d  d e p o s i t s ,  F d t  = medium p l u s  long-term f i x e d  
d e p o s i t s ,  rd = s t a t u t o r y  r e sg rves  on demand d e p o s i t s ,  r t '  = s t a t u t o r y  
r e s e r v e s  on t im:  d e p o s i t s ,  rf = s t a t u t o r y  r e s e r v e s  on t o t a l  f i xed  
dep s+ts, rfst = s t a t u t o r y  r e s e r v e s  on shor t - te rm f i x e d  d e p o s i t s ,  and 
r fm8t = s t a t u t o r y  r e s e r v e s  on medium p l u s  long-term f i x e d  depos i t s .  

T o t a l  banking s e c t o r  d e p o s i t s  i n  South A f r i c a  c o n s i s t  of t h e  
fo l lowing  ma tu r i t y  c a t e g o r i e s :  demand d e p o s i t s  (D), s av ing  d e p o s i t s  
(Sd) ,  and f i x e d  d e p o s i t s  (F);  t h e  l a t t e r  a r e  d iv ided  i n t o  short- term 
(Fst), medium-term (Fmt) and long-term (Fit) f i x e d  depos i t s .  Thus, 
t o t a l  d e p o s i t s  (D + T) ,  t ime d e p o s i t s  (T) and f i x e d  d e p o s i t s  (F) 
are de f ined  as :  

D + T = D + S d + F  (A. 15-4) 

(A.  15-6) 

Demand d e p o s i t s  a r e  d i s t i ngu i shed  from o t h k r  d e p o s i t  c a t e g o r i e s  s i n c e  they  
a l o n e  are t r a n s f e r a b l e  by cheque. 

I n  o r d e r  t o  c a l c u l a t e  r t l  w e  examine t h e  p rov i s ions  of South 
Af r i can  banking l e g i s l a t i o n .  The promulgation of t h e  Banking Act No. 38 of 
1942, e s t a b l i s h e d  t h e  f i r s t  comprehensive c o n t r o l s  over  t h e  banking system, 
and a p a r t  from minor amendments, remained i n  f o r c e  u n t i l  1965. Under t h e  



- Act, the commerical banks 
the Reserve Bank equal to 

were required 
not lessb than 

to maintain reserve balances with 
10 per cent and 3 per cent of their 

demand and time liabilities, res ectively; demand liabilities being defined 
as demand plus savings deposits.P In 1965, the old legislation was amended 
by the Banks Act No. 23 of 1965 (promulgated in January 1965, becoming fully 
effective from January 1966). Under the new Act, the major revision for our 
purpose is the removal of the cash reserve requirement on savings deposits 
and the imposition of an 8 per cent requirement on short-term liabilities to 
the public; defined as demand plus short-term fixed deposits. 

The statutory reserve requirements are summarised in Table A.15.I. 
Inserting this data into equation A.15-2 we ialculate rt ' for the period 
1944-1971 using equations A.15-8 and A.15-9 below, for the periods 1944- 
1964, 1965-1971, respectively. 

S 
rt' = 0.07 + 0.03 (A. 15-8) 

FS T rt' = 0.08 - T (A. 15-9) 

where: PIT = 1 - SIT, and rf ' = rfSt'P~~/l? for the period 1965-1971. 
Hence, statutory reserves may be calculated from equation A.15-1. 

Total banking sector reserves (R) are defined as vault cash 
(R,) plus banking sector deposits at the Reserve Bank (RCB): 

(A. 15-10) 

Since statutory reserves are required by law to be held as deposits 
at the Reserve Bank (vault cash is not counted as part of statutory reserves), 
we define excess reserves for empirical purposes (R:~) as: 

In the period 1956-1964, the Reserve Bank imposed supplementary 
reserve requirements on the banking sector and to this extent our estimate 
of Rs is biased downwards, giving an overestimate of  RE^ for certain 
years. The bias is not serious, however, since supplementary reserves may 
be held as a combination of Reserve Bank deposits and specified liquid 
assets. 

'E.H.D. Arndt [51, p. 239. 

2de Kock [30],p. 295 and n.2. 



Annual year-end data  f o ~  R, RCB, Rc and calcula ted valves 
f o r  Rs and a r e  given i n  Table A.15.11. 

Dividing equations A.15-10 and A.15-11 by D + T, we obta in  
the  aggregate reserve  r a t i o  (bl), t h e  s t a t u to ry  reserve r a t i o  (bll), 
the  excess reserve  r a t i o  (eCB), and t he  vau l t  cash r a t i o  (v). Annual 
year-end data  on banking sec to r  deposi ts  a r e  provided i n  Table A.15.111 
and calcula ted valves f o r  r t '  a r e  given i n  Table A.15. I V .  



TABLE A.15.1 

SOURCE: The Banking Act  No. 38 o f  1942 and the Banks Act  
No. 23 o f  1965. 

SOURCES South A f r l c a n  Reserve Ranb P u a r t e r l y  P u l l e t f n .  
A l l  da ta  a re  year-end. 

NOTES: R = as t reaa te  r e s r r v r s ,  R,@ = reserves a t  the 
Reserve Dank, P, = notes, coin,  ? o l d  c o l n  and b u l l  i on  PI = 
es t lma ted  s t a t u t o r y  reserves f rom eauat ion  A.15-1, 
es t lma ted  excess reserves a t  the  Peservr Rank from r o u a t l o n  
A.15-10 



1968 1416.3 414.5 
1969 1582.4 461.0 
1970 1599.9 540.4 
1 9 7 1  1704.3 591.3 ----------------------- 

SOURCE: South A f r  

95.1 941.3 1355;8 
88.4 1110.3 1571.3 

125.2 1081.5 1612.0 
107.0 1076.2 1667.5 .................................. 

lean Reserve Rank O u a r t r r l y  R u l l c t  n. A l l  d a t a  a r e  
year-end.  

NOTES: D demand 
s h o r t - t e r m  depos l  ts, F 
demand ~ i a b l l i t l e s ,  D+T 
D+Ffi(1965-1971). 

d e p o s l t s ,  Sd = s a v l n c s  d e m s l t s ,  F,t = f l x r d  
= t o t a l  fixed d e p o s l t s ,  T t ime depos l ts ,  DL = 

= t o t a l  d e p o s l t s .  T D+F. bL = C+S,C19L4-19~4): 

TARLE A.15.IV 

I 
Year I 

I I I 
r t '  I I y e a r  I r t  ' ................................................. 

tlOTES; T h l s  t a b l e  I s  c a l c u l a t e d  by  
l n s e r t l n g  annua l  year -end  d a t a  I n t o  r q u a t l a n s  
A.15-7 and  A.15-8. 



Appendix A.16 
I 

Calculation of the Contributions o f  the 
Source Components of the Monetary Base 

t o  Percentage Changes i n  the Base 



The source i d e n t i t y  of t h e  monetary base  (B) f o r  empir ica l  
purposes i s  given by: , 

B - C + I R  + GLOAN + AFI + S + A0 + 0 - (RG + RFI + F*) (A. 16-11 

(see Appendix A. 1 )  . 
Let Xi = t h e  i t h  source component. Then t h e  con t r ibu t ion  of Xi t o  
percentage changes i n  B is  approximated by AXi/B, thus:  

(A. 16-2) 

Table A.16.1 is ca lcu la ted  by i n s e r t i n g  q u a r t e r l y  d a t a  f o r  t h e  terms i n  equation 
A.16-1 i n t o  equation A.16-2, where A = t h e  f i r s t  d i f f e rence  between corres-  
ponding quar t e r s  i n  adjacent  years .  The no tes  t o  Table A.16.1 conta ins  
d e f i n i t i o n s  of t h e  terms i n  equation A.16-1 and t h e  equivalent  items i n  t h e  
balance shee t  of t h e  South African Reserve Bank, used a s  empir ica l  measures. 

The adjus ted  monetary base (Ba) i s  defined as:  

B~ = B - AFI (A. 16-3) 

Thus, t h e  con t r ibu t ions  of B and AFI t o  percentage changes i n  Ba i s  
given by: 

(A. 16-4) 

Table A.16.11 i s  ca lcu la ted  from equation A.16-4 using quar t e r ly  d a t a ,  where 
A is  defined a s  above. 



TAPLE A . 1 6 . I  

C O N T R l P l l T l O I l S  OF nASE S O U W F S  TO W A W F S  I t 4  THE I InNETARY 
RASF: 1 9 5 4 - 1 4 7 1  ( ? )  



TABLE A.16.1 - tontlnued 

Year and A ~ / B  alR/B AAFI /B bAO/B AS/R bGLOAtq/~ ~ G / B  A ~ F I / P  rO/B AF*/P rC/B A(CLOAN+Pc)/s 
Quar te r  ........................................................................................................ 

SOURCE: South A f r i c a n  Peserve Rank O t ~ a r t e r l y  Ru l . l e t l n :  balance s h r r t  Items o f  the South A f r l c a n  
Reserve Rank. + + +  NDTFS: D c f l n i t l o n s  o f  v a r l a b l r s :  I R  - i n t e r n n t l o n a l  reserves; A r l  = loans t o  the  
bank lne and p r i v a t e  sectors;  AD - o t b e r  loans (1qGk-1'171 on l y ) ;  S - covrrnment s e c t l r l t l r s ;  Cl.OAtt = 
loans t o  the  Govcrnnent; RG - t o t a l  Cnvernmcnt d r ~ o s l t s ;  RFI = non hank f l n a n c l a l  l n t r n e d l a r y  
deposl ts;  O - o t b e r  assets; F *  - o t h e r  deposl ts;  C - t o t a l  mtnted c o l n  p l u s  ? o l d  c o l n  and h u l l l o n  I n  
the  banking sector;  R = the monetary base. 

Balance she r t  Items o f  t h r  South A f r l c a n  Peserve Pank c o r r e s p o n d l n ~  t o  the above v a r l a h l c s  a re  as 
f o l l ows :  I R  = Gold Coln, n u l l l o n  and F o r r l r n  Assets ( b l l l s ,  lnvestmrnts  and o the r ) ;  AFI - Pomestlc 
B i l l s  Dlscountcd (commercial and Treasury) f o r  1950-l"55, pnd R i l l s  from and Advances t o  t 'onetary 
Eanklne l n s t l t u t i o n s  f o r  1956-1971; AO - Other Discounts, Advances and I n v r s t w n t s  (ln61-147l). 

(1956-1960 - est lmated);  S - Governnrnt S e c ~ r r l  t l c s ;  Cl .OAl l  = P I1  1s fnm and Advances t o  the Covrrnment; 9G - Oeposl ts o f  the  Cent ra l  and P r o v l n c l a l  Governnents ( tho  Flxr.t,rnuer and Pay -Vas te r  General account 
and Other Government accounts);  PFI - non bank f l n a n c l a l  In termedlarv  deposl ts;  0  = o t b e r  assets  

(est imated f o r  1950- lqG4); Fd  - Other Dcposl ts;  C - To ta l  V ln ted  Coln p l u s  Cold Coln and P u l l l o n  w l t h  
the Commercial Banks; R - tlotcs and Coln w l t h  tbe  tlnn Panklnr Publ lc,  Motes, Coln and Cold Coin and 
B u l l l o n  w l t h  t he  C o m e r c l a l  Panks, p l u s  Rankcrs Palances. 

S ince RG (say)  i s  a  neca t l ve  source component, - PG/9 a n w a r s  I n  the t a b l e  as p o s l t l v e ,  and 
s l m l l a r l y  f o r  o t h e r  nega t i ve  components. The t a b l e  I s  c a l c u l a t e d  f o r  q u a r t e r l y  cbanres a t  an annual 
r a t e  , where 
A = t he  f l r s t  d i f f e r e n c e  between corresponding qua r te rs  I n  ad jacent  years. 





Year and_ dP/Ba = 46/RL - AAFI/P.C 
Q u a r t e r  ................................................... 

NOTES: The t a b l e  I s  c a l c u l a t e d  from e a u a t l o n  
A.16 .1 ,  where 4 - t h e  f l r s t  d i f f e r e n c e  betncen 
correspondlng  q u a r t e r s  I n  a d j a c e n t  years.  



Appendix A.17 

Tables of Frequency Distributions 



TABLE A.17.1 

FREQUENCY DISTRIBUTIONS OF RELATIVE PERCENTAGE CHANGES 
IN THE MOKEY MULTIPLIER AHD THE ADJUSTED 

MONETARY BASE: 1954-1971 
I I I I I I I I I I I I I I I I D t P I P I = I I . D I I t I I I I I I I I I I I I I I = I I I ~ ~ I ~ = I  

I 
Slgns D i f f e r e n t  I 
(Complete I 
A t t e n u a t i o n )  I 2 5 20 

I 
I 

Signs the  Same 1 
(Accentuat ion)  I 1 0  5 .. . 

I 
I ...................................................... 

T o t a l  
I 
I 3 5 2 5 6 

1 
Signs D i f f e r e n t  I 
( Incomplete I 
A t t e n u a t i o n )  I 2 9 45 5 

I 
I 

T o t a l  I 37 4 7  6 ...................................................... 
I 

T o t a l  
I 72 Changes I 72 1 2  ...................................................... 

NOTES : The f requency distributions are  d e r i v e d  
from Tables 4.X11.4.Xll l and 4.XVI i n  Chapter 4 o f  
t h e  t e x t .  



TABLE A.17.11 

I 
1 12  3 1 2  I ta l f -  

I n t e r v a l s  1 flonths Months Cycles .......................................... 
I 

0.0-0.09 I ... 2  1 

NOTES : The f resuency d l  s t  r  i but  ldns 
arc  der ived  from Tables 4 .X11,4 .Xl l l  and 
4.XVI I n  Chapter 4  o f  the t e x t .  



Appendix A.18 

Estimated Determinants of the Money 
Multiplier and the Money Supply 



The money multiplier is defined in terms of the ratio para- 
meters as: , 

(A. 18-1) 

Let a = 1 + P 1 + P 2  and B = P l + b l U + P 2 )  - P8 . We expand equation 
4-16 in the text as follows: 

(A. 18-2) 

Evaluaring the partial derivatives and approximating for discrete time, we 
obtain : 

(A. 18-3) 

We evaluate equation A.18-3 by inserting quarterly data and setting j = 4 
for t = 1.-*T . Basic quarterly data is given in Tables A.19.VI1, VIII 
In Table A.18.I we provide the contributions of the ratio parameters to 
percentage changes in the money multiplier, and the contributions of the 
money multiplier and the.adjusted monetary base to percentage changes in 
the predicted value of the money supply (A2) . Notice $ closely approx- 
imates actual percentage changes in . 

M2 
1 

'~~~roximating the total differential (equation A.18-2) for discrete time 
(equation A.18-3) involves an interaction error since the total differential 
assumes that the partial derivatives are constant with respect to the differ- 
entials; whereas, for discrete time, the partial derivatives vary. In general 
the error is not serious, This method of evaluating the determinants of the 
money multiplier and the money supply is generally used in money supply analysis 
(Friedman - Schwartz [43], Appendix B and pp. 794-996 in particular; Ahrensdorf 
and Kanesathasan [I], p. 134; Kelly [67], p. 42,54 and nn.; Crouch [27], p 148). 
For our purposes this formulation provides useful data for business cycle a n a l y ~ : ~  



T A R L E  A . 1 8 . 1  



TABLE A.18.1 - Continued 

Year 
and 

I I 
I A dm /m I I P, 

Quar ter  I I p2 

5 . 3 l l l  
6 .576 
?.P?F - 4.343 

- 1.34n 
l,"?'l 
?.P46 
4.FS1 

12.174 
1 6 . a r 0  

?.P3(! - i.nrn 

-12.05'! 
-!"."7F 

?. 79F 
8. "0' 

R.51.P 
4.77F 

24.19' - 2 . 1 0 1  

-10 .734 - 8.7n7 
-31.315 - 3.nF7 

12.498 
10.3117 

- lo. !?" - 6.?56 

11.E52 
2. POP 

4 l . n L f l  
36.7?6 

5.291 
R.625 - ?.?on 
7.754 

tlOTES: The t a b l a  i s  c a \ c u l n t e d  from o u a r t e r l y  dota  u s l n r  ent la t lon  A.1P-15, where chances a r e  
t h e  f l r s t  differences betwren c o r r r s w n d i n ~  nua r te rs  I n  d j a c ~ n t  yecrs.  t!, = r c t u a l  percentaye 
changes I n  the  money supply; 9, - ~ r r d l c t ~ d  cban:cs I n  the  noney sun?Iy, equal t o  t he  sum o f  t h ~  
Percentace chances . I n  n and EO; and o r r c r n t a z r  cbnnqrs I n  m are  z lven by t he  sum o f  tbe  
c o n t r l h u t l o n s  o f  t b r  r a t i o  parameters t o  chenws  I n  m. 
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Data Appendix aqd Glossary 



This appendix contains the major time series used in the study. 
All the data are taken from the South African Reserve Bank Quarterly 
Bulletin. Annual data are year-end, as published, and quarterly data are 
obtained, in most cases, by using monthly figures for March, June, Sept- 
ember and December, as published. 

Glossary of Variables 

AFI = Reserve Bank lending to the banking and private sectors 

B = monetary base 

B~ = adjusted monetary base 

bl = ratio of commercial bank reserves to total deposits 

C = notes and coin with the private sector 
P 

D = commercial bank demand deposits 

DL/DT = ratio of demand liabilities to total deposits at the commercial banks 

F0 = outstanding government debt (excluding the Reserve Bank's portfolio) 

F? = .long-term government debt (excluding the Reserve Bank's portfolio) 

government debt excluding the Reserve Bank the the Public Debt Commis- 
sioners 

long-term government debt, excluding the Reserve Bank and the Public 
Debt Commissioners 

government debt with the Public Debt Commissioners 

long-term government debt with the Public Debt Commissioners 

Reserve Bank loans to the Government 

long-term rate on government debt 

commercial bank minimum overdraft rate 

12-month fixed deposit rate at commercial banks 

dividend yield on industrial shares 

South African Reserve Bank discount rate 

National Finance Corporation call rate 

gold and foreign exchange reserves at the Reserve Bank 

commercial bank liquid assets: viz. Land Bank bills; Discounts, 
Promissory Notes and Acceptances; short-term government securities 



LA3 

M2 

P 
Y 

1 

P2 

'8 

R~ 

R~~ 

RG 

S 

T 

WN 

W/PW 

YDIS 

- 464 - 
= LA p l u s  Treasury  b i l l s  2 

= money supply  
I 

= n a t i o n a l  income d e f l a t o r  

= r a t i o  of currency t o  demand d e p o s i t s  

= r a t i o  of t ime t o  demand d e p o s i t s  

= Reserve Bank's lending  r a t i o  

= v a u l t  cash  

= commercial bank r e s e r v e s  a t  t h e  Reserve Bank 

= Government's account a t  t h e  Reserve Bank 

= government deb t  w i th  t h e  Reserve Bank 

= commercial bank t i m e  d e p o s i t s  

= nominal weal th  

= real weal th  

= income d i s t r i b u t i o n  

Nominal weal th  i s  c a l c u l a t e d  by summing p rope r ty  income ( i n t e r e s t ,  
d iv idends ,  r e n t s ,  p r o f i t s  of non-corporate bus ines s )  and co rpo ra t e  sav ings ,  
n e t  of d i r e c t  and i n d i r e c t  t axes .  The n a t i o n a l  income d e f l a t o r  is  obta ined  
from t h e  r a t i o  of g ros s  domestic product  a t  market p r i c e s  t o  r e a l  g ros s  
domest ic  product ( a t  1963 p r i c e s ) ;  s o  t h a t  r e a l  weal th  i s  obta ined  by d i v i d i n g  
nominal weal th  by t h e  n a t i o n a l  income d e f l a t o r .  Income d i s t r i b u t i o n  i s  t h e  
r a t i o  of t h e  remuneration of employees t o  n e t  n a t i o n a l  income a t  f a c t o r  c o s t .  
Demand l i a b i l i t i e s  (DL) a r e  def ined  a s  demand p l u s  sav ings  d e p o s i t s  (1950 - 
1964) and demand p l u s  short- term f i x e d  d e p o s i t s  (1965 - 1971).  Reserve Bank 
l end ing  (AFI) i s  c a l c u l a t e d  a s  Treasury and commercial b i l l s  discounted by 
t h e  Bank, p l u s  l o a n s  t o  f i n a n c i a l  i n s t i t u t i o n s  on pledge of a s s e t s .  Anhual 
i n t e r e s t  r a t e  d a t a  i s  obta ined  from q u a r t e r l y  averages and y e a r l y  averages 
( t h e  l a t t e r  a r e  publ ished f o r  s e l e c t  y e a r s ) .  



TAR'LE A.19. I 

AI!:IUAL IHTEREST RATE DATA: 1950-1971 ( t )  
1.....111111..1...1=--II..IIIIIIII-IIIII-.--.-.-I--I--*-.-II----.----= 

I 
Year I ILT 'OD 'rice ' 0  ' b r  I c d  

I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TABLE A.19.11 

ANNUAL DATA FOR TIIE EXOGENO!IS VARIABLES: 1950-1'171 
I ~ I I I I - . . ~ I I P ~ P I I I ~ ~ C . I . I ~ I I I P I . I I ~ I I I I . ~ I n ~ . ~ m ~ ~ m n ~ n ~ ~ - ~ ~ ~ ~ . ~ = ~ - ~ = ~ ~ I I I I - ~ ~ ~ ~ ~ ~ ~ I ~ ~ . . * w ~ ~ ~ w = I m m m ~ - ~ . . w ~  

I # I 
I R Mill. I !------------------------------------------------------------------------------------------------ 

Year I BQ tlN  LA^ lA3 t R  I NIPw py YDlS DL/DT I I 



T A B L E  A.19.111 

ANNUAL I I O f l E Y  SUPPLY DATA: 1 9 5 0 - 1 9 7 1  
. ~ l l l l l ~ l l l l ~ ~ D l . . l l l l . ~ l m . l l . l l = l . l l I I l l l . l = . = = l l l . l . l =  

I 
I R hill. I--------------------------------------------- 

Ycar I "2 C~ T D 
I -------------------------------------------------------- 
I 

1 9 5 0  1 9 0 2 . 7  144.3  82.4 676.0  
1 9 5 1  1 933.7  159.0  90.2 684.5 
1 9 5 2  1 976.3  169.3  136.7  670.3  
1 9 5 3  1 1 0 2 3 . 8  187.2  142.3 694.3  
1 9 5 4  1 1103.2  197.6  1 9 9 . 1  795.5 
1 9 5 5  I 1162.9  204.3 291.4 667.2  
1 9 5 6  1 1 2 6 9 . 4  210.9 374.5 6 8 4 . 0  
1 9 5 7  1 1325.9  217.8 436.5  671.6 
1 9 5 8  1 1 2 9 7 . 1  220.9 4 3 3 . 0  643.2  
1 9 5 9  1 1377.8  222.2 470.3 6 8 5 . 3  
1 9 6 0  1 1374.8  212.0 471.8 685.0 
1 9 6 1  1 1 4 3 6 . 1  229.8 5 3 9 . 8  6 6 6 . 5  
1 9 6 2  1 1687.3  244.5  643.2 799.6 
1 9 6 3  1 1816.9  2 7 0 . 1  625.6  9 2 1 . 2  
1 9 6 4  1 2116.6 304.2 800.0  1 0 1 2 . 4  
1 9 6 5  1 2328.7  330.9 1014.2  983.6  
1 9 6 6  1 2 5 6 3 . 3  3 6 1 . 1  1 1 1 0 . 6  1 0 9 1 . 6  
1 9 6 7  1 2748.5  387.8  1 2 2 1 . 5  1 1 3 9 . 2  
1 9 6 8  I 3182.8  410.7 1355.5  1 4 1 6 . 3  
1 9 6 9  I 3 C l G . l  4 6 2 . 4  1 5 7 1 . 3  1582.4  
1 9 7 0  1 37:9.2 517.2 1 6 2 2 . 0  1 5 9 9 . 9  
1 9 7 1  I 3Q48.4 576.6  1 6 6 7 . 5  1 7 0 4 . 3  ........................................................ 

TABLE A.19.IV 
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QUARTERLY IHTEREST RATE DATA: 1953-1 '171  
. - 0 - 1 . 0 1 1 1 1 1 1 - 1 1 1 ~ 0 . I ~ . 1 ~ ~ ~ I ~ I ~ 0 ~ D . ~ . t t t ~ . ~ D ~ . 1 ~ ~ = ~ ~ = ~ 1 ~ 0 1 1 . ~ ~ ~ 1 ~ ~ ~ ~ 1 ~ ~ 0 ~ ~  

Year 
and 
Quarter 



TABLE 
1962 1 

2 
3 
4  

1063  1 
2 
3 
4 

1964 1 
2 
3 
4 

1965 1 
2 
3 
4  

1966 1 
2 
3 
4 

1967 1 
2 
3 
4 

1968 1 
2 
3 
4 

1969  1 
2 
3 
4 

1970 1 
2 
3 
4  

1 9 7 1  1 
2 
3 
4  

A.19.VI - Centinued 
5.88 ' 6 . 5 0  
5.68 6 . 5 0  
5 .00  6 . 0 0  
4.75 5 .50 



TARLE A . 1 9 . V l I  

Year 
and 
Chart nr --------- 
1953 1 

2 
3 
4  

1954 1 
2 
3  
4  

1855 1 
2 
3 - 
4 

1956 1 
2 
3  
4  

1957 1 
2 
3 
4  

1958 1 
2 
3 
4 

1959 1 
2 
3 
4 

1960 1 
2 
3 
4 

1 9 6 1  1 
2 ' 
3 
4 



TABLE A.19.VII - Continued 



TABLE A. l 9 . V l  l l 

QUARTERLY DATA FOR THE RATIO PAIIAt'ETERS: 1 '353-1971 
IIIC.IIIIIIIIIII..PmII-II.IIIIIIo=mII~mIIo~I~.nImnmn=~=.--.~-~.~==~*-~ 

Year 
and 
Quarter 



TABLE A.19.VIII - Continued 
11.8872 
O.  m n 4  
n.90~7 
0.7~79 



TABLE A . 1 9 .  I X  

QUARTERLY DATA nt! THE SOURCES OF COVERF:~T.NT 
D E F I C I T  FINANCE: 1 9 5 3 - 1 9 7 1  

Year 
and 
Quarter  --------- 
1 9 5 3  1 

2 
3 
4 

1 9 5 4  1 
2 
3 
4 

1 9 5 5  1 
2 
3 
4 

1 9 5 6  1 
2 

3 
4 

1 9 5 7  1 
2 
3 
4 

1 9 5 8  1 
2 
3 
4 

1 9 5 9  1 
2 
3 
4 

1 9 6 0  1 
2 
3 
4 

1 ? 6 1  1 
2 
3 
4 .  

R m i l l .  

F O S GLOAN RG 

.......................................................... 
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Year 
and 
Quar tcr  --------- 



TABLE A.19.X - Continued 

37.2 
37.7 
38.1 
62.1 

42.4 
39.7 
43.8 
64.7 

4R. 1 
50.3 
50. 3 
66.5 

57.7 
57.4 
54.7 
76.3 

63.7 
62.9 
50.2 
92.7 

59.3 
51.4 
60.6 
93.6 

59.5 
57.9 
69.9 

101.5 

76.7 
74.4 
76.5 

103.2 

83.0 
Rl.8 
83.1 

inn. n 

88.7 
85.4 
81.0 

102.4 
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