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CHAPTER 1, 

S U M M A R Y  



A. The Purpose of t h i s  Study 

I The banking f i r m  h a s  o f t e n  been recognized  a s  unique i n  

t h e  s e n s e  t h a t  i ts p roduc t ion .p roces s  and i ts  r o l e  a s  a  f i n a n -  

c i a l  i n t e r m e d i a r y  a r e  cons ide red  two s e p a r a t e  c h a m c t e r i s t i c s ,  

1 t h e  i n t e g r a t i o n  o f  w h i c h - i s  a l m ~ s t  imposs ib l e  . 
The macro r e l evance  o f  banks i s  based on t h e i r  a b i l i t y  t-o 

' c r e a t e 1  n m e y  which,  a t  l e a s t  f o r  a  m o n e t a r i s t ,  i s  of  c e n t r a l  

impdrtance . i n  t h e  d e t e r m i n a t i o n  of income and p r i c e s .  A t  t h e  

same t ime ,  t h e  micro r e l e v a n c e  o f  banks i s  r e p r e s e n t e d  i n  a  

s u b s t a r i t i a l  number of models which t r y  t o  e x p l a i n  t h e  b e h e v i o i  

o f  t h e  b a n k i n g ' f i r m ,  a lmos t  none o f  which a r e  c o n s i s t e n t  w i t h  

t h e  macro view o f  banks a s  s u p p l i e r s  o f  mdney. I n  o t h e r  words, - 
. t h e r e  is  a  gap between two h p o r t a n t  segments i n  bankine, t h e -  

o r y ,  t h e  one t h a t  a n a l y z e s  banks a s  a v e h i c l e  f o r  t h e  implemen- 
- B 

t a t i o n  o f  monetary p o l i c y ,  and t h e  one t h a t  a n a l y z e s  them a s  ' 

p r i v a t e l y  owned, p r o f , i t  - seek ing  firms. 

T h i s  s t u d y  i s  aimed a t  f i l l i n g  t h i s  gap,  a t  l i n k i n g  t h e  

macro wi th  t h e  micro f o u n d a t i o n s  o f  banking. It i s  a,rgued 

t h a t s a  c o n s i s t e n t  and comprehensive view o f  t h e  micrp  a s p e c t s  

of  banks should improve t h e  implementat ion of monetary po l i cy .  - 
Such a  l i n k  is i m p ~ r t a p t ,  bo th  f o r  unde r s t and ing  t h e  s t r u c t u r e  

and t h e  o p e r a t i o n s  of one of t h e  more impor tan t  economic i n -  .\ 
m 

S t i t u t i o n s ,  ,and f o r  unde r s t and ing  some of t h e  ' i i o n e t a r y ~  ad- . 
j u s tmen t s  which fo l low froll changes i n  t h e  monetary base ,  

1 
7 

1 t .  

For t h i s  p o i n t  s e e ,  f o r  example, Murphy (1972). 



i n t e r e s t  r a t e s ,  government r e g u l a t i o n s ,  and bank cos t s .  

Even though t h i s  is mainly a  s tudy i n  t h e  theory  of money 

and b&*ing it h a s  immediete empi r i ca l  impl ica t ions .  I n  t h e  

9 l a t e  1%0s, more and more r e s o a r c h e r s  began t o  s t u d y . t h e  c o s t  

s t r u c t u r e  of banks i n  o rde r  t o  improve bank p o l i c y  and con t ro l  

t o  t h e  b e n e f i t  of bank c l i e n t s  and the  economic system a t  l a rge .  

~ a l t e n s ~ r e g e r  ( 1972 1, Benston (1965 and 1974 ) , B e l l  and' Murphy 

( l968) ,  Creenbaum (1966 and 1967) ,  and Longbrake (1973 ) , t o  

mention only  a  few, were mainly i n t e r e s t e d  i n  f i n d i n g  whether 

economies o f  s c a l e  c h a r a c t e r i z e  t h e  product ion process  of  banks. 

No one comprehensive model o f  t h e  banking' f i rm was suggested,  

i n  t h e s e  s t u d i e s ,  a s  a background f o r  t h e  cos t  f u n c t i o n s  analyzed,  

su t h a t  t h e  d e f i n i t i o n s  of bank output  and i ts  product ion  pro- 
2 c e s s  were, t o  a  c e r t a i n  e x t e n t ,  a r b i t r a r y  . 

Our s tudy,  on t h e  o t h e r  hand, o f f e r s  c o n s i s t e n t  d e f i n i t i o n s  

o f  bank ou tpu t ,  bank i n p u t s ,  and input  payments, d e f i n i t i o n s  

which ,a re  based on n e o c l a s s i c a l  producer - t heory  'adjusted f o r  
F 

t h e  unique c h a r a c t e r i s t i c s  of t h e  banking f i rm.  Moreover, i n  

t h e  l a s t  chap te r ,  we .es t ima te  banks1 c o s t  f u n c t i o n s  based on 

o u r  suggested model. 

The s t andard  producer t heory  framework h a s  been chosen, 

not  because t h e  d i f f e r e n c e s  between banks and many o t h e r  pro- 

d u c e r s  f o r  which t h i s  theory  is' a p p l i c a b l e ,  a r e  ignored,  but 

because it i s  o u r  ;iew O t h a t  banks1 unique c h a r a c t o r l a t i c s  and . 

2 
- - 

For example, .all t h e  cost studies l u n t i o n e d  don% regard 
i n t e r e s t  p a i d  on d e p o s i t s  a s  a d i r e c t  c o s t  o f  product ian.  



t h e  impact o f  t h e s e  t h e  behavior  o f  banks, 

a s  f i rms,  can be a recognized (though 

sometimes c o n s t r u c t i n g  a  

s p e c i a l  theory  around t h e s e  c h a r a c t e r i s t i c s .  A n s p e c i a l  

theoryw approach sometimes a y i  d s  s t r a n g e  r e s u l t  b , a s  de- 

monstrated i n  a most r e c e n t  s tudy by Levy-Garbova and Maarek 

( 1 9 7 8 1 ~ .  

mny of t h e  e x i s t i n g  models o f  t h e  banking f i rm4 do not  

e x p l i c i t l y  inc lude  bank c o s t s  i n  t h e i r  a n a l y s i s  o f  bank be- 

hav io r ,  even though t h e y .  d e f i n e  t h e  bank a s  a  profit-maximizing 

f i rm.  These models a l s o  d e f i n e  bank output  i n  mutual ly  sincon- 

s i s t e n t  ways. These a r e  but  two o f  t h e  more important  i s sued  

which prevent  such models from a c c u r a t e l y  exp la in ing  t h e  bankst  .. 
r e a c t i o n s  t o  changes i n  t h e i r  economic environment. Our s tudy 

t r i e s  t o  c l a r i f y  t h e s e  and o t h e r  d e f i c i e n c i e s  i n  t h e  e x i s t i n g  

banking l i t e r a t u r e ,  

- 
I n  which, one o f  t h e  conclus ions  i s  that ,  i n  t h e  long  run, 

an  i n c r e a s e  i n  t h e  r e s e r v e  requirements  w i l l  push banks t o  
open more branches,  
4 

As a n  a ~ p l o ,  see Klein (1971). 



B, Bank Output 
Y 

h e  c e n t r a l  problem, w i th  r e s p e c t  t o  t h e  d e f i n i t i o q n k  

o u t p u t ,  i s  whether  t h e  bank i s  producing one a n d , o n l y  one ou%- 

p u t ,  and what i s  i t s  dimengion. 
I 

A s  t h e  banking firm is  a producer  o f  s e r v i c e s ,  one is in -  

c l i n e d  t o  u se  i t s  v a l u e  added a s  a proxy f o r  o u t p u t .  ' such a 

p r a c t i c e  is n o t  uncomon5 , i t  is s l s p  n i c e l y , r e l a t e d  t o  t h e  

l o n g  d i s p u t e d  i s s u e  whether  o r  n o t  banks prov ide  t h e  economy 

w i t h  n e t  wea l th .  However, we a rgue  t h a t ,  i n  t h e  ca se  of banks,  

a more s p e c i f i c  o u t p u t  d e f i n i t i o n  c a n  be used- namely, l i q u i d i t y ,  

We c la im t h a t  producing .and p r o v i d i n g  consumers wi th  l i q u i -  
2. 

d i t y  is  t h e  main c h a r a c t e r i s t i c  o f  bank a c t i v i t y ;  t h ~ i s ,  t h e  

s a l e  o f  l i q u i d i t y  a c c o u n t s  f o r  most of t h e  bank ' s  revenues  (and  
. 

t h u s ,  f o r  most o f  i t s  va lue  added) .  We recogn ize  t h a t  b a n k s  

a l s o  some s e r v i t e b  which have a lmos t  no connec t ion  t o  

t h e  l e v e l  of l i q u i d i t y  p tov ided  ( such  a s  s a fe -depos i t  boxes). 

Thus, we would a c c e p t  t h a t  t h e  bank, a t  l e a s t  f o r m a l l y ,  is a 

mul tPproduct  f i r m .  A t  t h e  same t ime ,  it is our view t h a t  t h e s e  

' o t h e r  s e r v i c e s  a r e  o f  minor importance f o r  t h e  unde r s t and ing  

o f  t h e  r o l e  and behav io r  o f  t h e  banking firm, and,  t h e r e f o r e ,  
w 

e r e  b e s t  t r e a t e d  a s  %p produc t sm.  
4 

As l i q u i d i t y  may be i n t e r p r e t e d  i n  a ve ry  bread  kanse,. 8s 

'money', we actust l ly . .argue f o r  t h e  p o s i t i o n  t h a t  banks a r e  firs% 
T . 

and foremost  p roduce r s  of  money, 

I 

-5. . 
For example, s e e  Greenbarn (1966 



s e r v i c e s .  I n  t h i s  r e s p e c t ,  banks ' produc t ion  c o s t s  and p r o f i t -  

maxiplizing behav io r  co-determine t h e  l e v e l  o f  money ( l i q u i d i -  

t y )  i n  t h e  economy. Such a  view cor responds  t o ,  b u t  is n o t  

merely  a r e s u l t  o f ,  o u r  d e s i r e  t o  l i n k  t h e  macro f o d a t i o n s  

of  banking ( t h e i r  r o l e  i n  de t e rmin ing  t h e  q u a n t i t y  o f  money) 

w i th  t h e i r  micro f o u n d a t i o n s  ( t h e i r  behavior  ~s prof i t -maxi -  

mizing p r o d u c e r s ) .  

Our sugges ted  concept  o f  bank ou tpu t  i s  t h a t  o f  a f low. 

Bank customers  e n j o y  a f low o f  monetary s e r v i c e s  d e r i v e d  from 

ho ld ing  a s t o c k  ( o r  s tocks ' )  a cqu i r ed  from t h e  bank. Money 

i t s e l f ,  36 opposed t o  l i q u i d i t y  s e r v i c e s ,  i s  a  s t o c k  v a r i a b l e .  . 
If money were regarded  a s  bsnk o u t p u t ,  t h e  bsnking  f i r m  wogld 

have no f u n c t i o n  ( a s i d e  f r o m  s u p p l y i n g  t h e  'by p r o d u c t s '  mention- 
\ 

ed b e f o r e )  ohee t h e  d e s i r e d  l e v e l  of money'had been s u p p l i e d ,  

g iven  t h a t  t h a t  l e v e l  remained unchanged. The p r o v i s i o n  o f  a  

flow o f ' l i q u i d i t y  8 e r v i c e s ,  on t h e  o t h e r  hsnd,  r e q u i r e s  the:bsnk 
I 

a s  a  p roducer  t o  i n c u r  c o s t s .  
-* 

Such a  concept o f '  b&nk o u t p u t  h a s  i m e d i a t e  e m p i r i c a l  i m -  

p l i c a t i o n s .  Mpst bank ' c p s t s  s t u d i e s  ( s e e  f o r  example, B e l l  and 
- ' 

Murphy, 1968; 'and Benston, 1965 and 1972)  d e f i n e  bsnk outp& 

a s  t h e  number o f  accoun t s ,  which is a  s t o c k  v a r i a b l e .  Thus, 

t h e y  f a c e  t h e  problem j u s t  mentioned. To overcome t h i s  d i f f i c u l -  . 
t y  t h e y  add a f low dimension by i n c o r p o r a t i n g  a s o - c a l l e d  

\ 

lhomogeneity v a r i a b l e t  i n t o  t h e  e s t i m a t e d  cost f u n c t i o n .  T h i s  

v a r i a b l e  is t h e  t u r n o v e r  r a t e  o f  accoun t s ,  which r e p r e s e n t s  t h e  

level of & A c e s  d e r i v e d  from t h e  s t o c k  o f  deposits. Our 



approach mekes such a p r a c t i c e  superfluous, and thus ,  t h e  pro- 
P 

duet ion funct ion implied, .by it d-iffers f m m  t h e  one used i n  t h e  

s t u d i e s  c i t e d  above. 

' One of t he  more important quest ions  a r i s i n g  from t h e  sug- 

gested approach towards t h e  d e f i n i t i o n  of  bank output  is whether 

t h e  value,gddeb by the  banking firm is embodied i n  its l i a b i l i -  

t i e s ,  i ts  a s s e t s ,  o r  both. I n  t h i s  s tud ; ,  we de f ine ,  a measure 
, 

f o r  value added by the  bank, termed " l i q u i d i t y n ,  baeed s o l e l y  

on t h e  l i a b i l i t i e s  s ide  of t h e  balance shee t ,  even though we 

can hardly  d i spu te  t he  argument t h a t  bankst value added is 

d i s t r i b u t e d  among borrowers, a s  well a s  deposi tors .  

From a macro point  of view, we want t o  .capture t he  f i n a l  

impact o f  bank a c t i v i t i e s  on the  economy, Concentrating on 

bank l i a b i l i t i e s  is apprdpr ia tc  only i f  t h e - o v e r a l l  r e s u l t  

of-. changes i n  bankst asset-mix ( l o a n s ) ,  is s h o r t  l ived ,  

Such a sho r t  l i v e +  impact is the  f ind ing  of  s a c  recent  s t u d i e s  

( s e t  W p b e l l ,  1978) which look a t  c h a w 8  i n  GNP and t h e i r  re-  

l a t i o n s h i p  t o  changes, i n  t h e  l e v e l  and s t r u c t u r e  of  b.nL asse t s .  

Roll t h e  l i c r o  point  of view, our approach would be appr& 
.. 

p r i a t e  only if a11 a s s e t  a c t i v l t i e o  of banks were' r e f l ec t ed .  i n  

t h e  composition of  t h e i r  l i a b i l i t i e s ,  I n  this case, the a88et 

a c t i v i t y  'produces ' no' se rv ice  independently of l i a b i l i t y  ac- 

t i r i t y .  To t h e  ex t en t ,  however, t h a t  t h e  loan mtructura m y  . 
change without -a  corresponding change i n  t h e  s t r u c t u n  of t h e  3 . 
imii t ies ,  OW ~ ~ g g e s t a d  a p p ~ ~ a c h  w i l l  i.pute d o ~ ~ ~ u d  bi.8 

t o  output.  



I n  our  approach, w e  ignore  any s e r v i c e s  t h a  k 
a s s o c i a t e d  wi th  changes i n  a s s e t  composition, e.g., con 

- venlence acc ru ing  t o  bomwe' rs  a s  t h e i r  d e s i r e d  terns \ 1' 
m a t u r i t j  a r e  met. The t h e o r e t i c a l  adva tage o f  t h i s  approach 

is t h a t  only  p a r t  of banks ou tpu t  h a s  a macro re levance  

(i.8. r l i q u i d i t y w )  'is modelled, a l lowing u s  t o  exp lo re  t h e  

l i n k  between banks a s  producers  and t h e i r  macro impact. 



C. Demand and Supply of Bank Output 

A s  j u s t  suggested,  w e  d e f i n e  bank Qutput  a s  a flow of  li- 

q u i d i t y  s e r v i c e s ;  . t h u s  t h e  demand f o r  t h e s e  s e r v i c e s  and t h e i r  

suppiy  should be i n  t h e  c e n t e r  o f  our  producer-analys is  o f  

t h e  banking fiw. However, w e  conduct t h e  a n a l y s i s  i n  terms 
* 

o f  bank depos i tq ,  r a t h e r  t h a n  l i q u i d i t y  s e r v i c e s  per se, s i n c e  

d e p o s i t s  a r e  immediately l inked  t o  t h e  observed product ion ac- 

t i v i t y  of t h e  f i r m  and s i n c e ,  a s  we show, t h e r e  e x i s t s  a  well- 

def ined  t r ans fo rmat  i o n  f u n c t i o n  between d e p o s i t  s and l i q u i d 1  t y .  

C . 1  Deposit - C h a r a c t e r i s t i c s  and Bank Output 

'-0' 

Following a  p ioneer lng  s tudy by Chetty (1969), our  sugg- 

e s t e d  approach t o  t h e  a n a l y s i s  o f  t h e  demand f o r  bank output  

i s  based on L a n c a s t e r l s  (1966) c o n t r i b u t i o n  t o  consumer theory.  

-,The b a s i c  i d e a  put  forward by Lancas ter  is t h a t  ( f i n a l )  - '. 

c o n s G p t i o n  is an a c t i v i t y  i n  which goods, s i n g l y  o r # n  com- 

b i n a t i o n ,  a r e  i n p u t s  t o  a consumersf product ion  func t ion ,  t h e  ' 

ou tpu t  of  which is  a c o l l e c t i o n  o f  c h a r a c t e r i s t i c s ,  

5 I n  t h e  p r e s e n t  context,,we argue t h a t  consumers use bank 
L 

d e p o s i t s  i n  o r d a r  t o  s a t i s f y  t h e i r  needs f o r  t h e  c h a r a c t e r i s t i =  . 
" l i q u i d i t y w .  LiquiQity is regarded as t h e  common c h a r a c t e r i s t i c  

of a l l  bank deposits.  Thus, c o n s w r s l  u t i l i t y  r h t s  l i q u i d i t y ,  

and not  deposits themselves. That is, i n  our a n a l y s i s ,  consu- 

mers a r e  t r e a t e d  as prdducers  of  a consuaption c h a r a c t e r i s t i c  

c a l l e d  nLiqu id l ty ,  and bank deposits s e r v e  d s  i n p u t s  i n t o  

t h e  c o n s m e r g t  product ion  funct ion .  



For t h e  purpose o f  s i m p l i c i t y  and because o f  ex tens ive  pre-  

v ious  use (by Chetty and o t h e r s ) ,  we have chosen t o  use t h e  CES 

product i o n  f u n c t i o n  t o  desc r ibe  t h e  na ture  of t h e  t r ans fo rmat ion  

between d e p o s i t s  and l i q u i d i t y .  This  func t ion  h a s  t h e  fo l lowing 
* 

form: 

, 

where U is l i q u i d i t y ,  P and% a r e  t h e  e l a s t i c i t y  2nd sha re  

parameters  r e s p e c t i v e l y  ( i n  .which consumerst t a s t e s  a r e  em- 

bodied) ,  ra is  t h e  n e t  (of  s e r v i c e  charges)  i n t e r e s t  r a t e  on 
I \ 

\ 6 depos i t  type g (g= l  .... e ) ,  2nd f l ( r $  ) < 0 . 
Befom p r e s e n t i n g  t h e  consumer's budget c o n s t r a i n t ,  which, 

i n  conjunct ion wi th ,equi i t ion  (1.1), enab les  u s  t o  d e r i v e  t h e  de- 

mand equat ions ,  we should emphasize t h e  r o l e  of  t h e  i n t e r e s t  r a t e  

i n  t h e  f u n c t i o n a l  r e l a t i o n s h i p  descr ibed  above. Usually,  t h e  

l i q u i d i t y  of  a n  a s s e t  i s  defined i n  ~ r m s  of pe rcek t  o f  f a c e  
, 

value t h a t  can be r e a l i z e d  i n  8 giveh per iod  o f  time, multi- . 

p l i e d  by t h e  p r o b a b i l i t y  of  r e a l i z i n g  t h a t  percent .  Th i s  a b i -  

l i t y  t o  s e l l  i s  s f u n c t i o n  o f  v a r i o u s  veriableg, such as, t h e  
- 

type  of market i n  which t h e  a s s e t  i s  t r s d e d ,  t h e - f a c a  term t o  

m a t u r i t y  ( o f  f i n a n c i a l  ass*), e t c .  We argue he re  t h a t  t h e  

'96 p o t e n t i a l  l i q u i d i t y  embodie i n  any f i n a n c i a l  a s s e t  is a  fun- 

c t i o n  o f ,  i n  a d d i t i o n  t o  t h e  ~ b i l i t y  t o  s e l l ,  t h e  w i l l i n ~ n e s s  

6 
T h i s  differs fran t h e  s t r u c t u r e  o f f e r e d  by Chetty (1969) 

and Nororley and Wilbbra t te  

n ' 



t o  s e l l .  Wi l l ingness  t o  l iqui&$o & s p e c i f i c  a s h  is 8 de- 

c r e a s i n g  {unction of its .own i n t e r e s t  r a t e  : t h e  h i a e r  t h e  

y i e l d  of a  given a s s e t  (g iven  t h e  y i e l d s  o f  a l t e r n a t i v e  a s s e t s ) ,  

t h e  lower is t h e  p r o b a b i l i t y  t h a t  t h e  a s s e t  w i l l  be used t o  . 
. s a t i s f y  l i q u i d i t y  needs. Thus, even if t h e  p r o b a b i l i t y  of 

r e a l i z i n g  t h e  f a c e  va lue  o f  t h e  a s s e t  i s  high, t h e  l i q u i d  !i t y  

embodied i n  it may be low, s i n c e  it is not considered a liqui- 

d i t y - p m v i d i n g  a s s e t ,  but  r a t h e r , i s  held because o f  t h e  income 
b 

#kt genera tes .  . 
To ,de r ive  demand equa t ions  f o r  t h e  v a r i o u s  t y p e s  of  de- 

posits, we employ a two-stage d e c i s i o n  process :  
p\ 

( a )  The saving-consumption d e c i s i o n ,  Here, F i s h e r i a n  

t i m  p re fe rence  theory  is adopted. "i (v h e '  sav ings -a l loca t ion  dec is ion .  This  d e c i s i o n  m*t . l 
4 w 

be descr ibed  e i t h e r  i n  terms of maximizing a u t i l i t y  func t ion  

i n  which bank d e p o s i t s ,  a s  we l l  as  o t h e r  f i n a n c i a l  and non- 
- 

f i n a n c i a l  a s s e t s ,  appear e x p l i c i t l y ,  o r  i n  t b s  of a  c h a r a c t e r i s -  
? \ 

t ics -based  p o r t f o l i o  a n a l i s l s ,  which e x p l a i n s  t h i s  a l l o c a t i o n  

d e c i s i o n  i n  terms of  t h e  y i e l d  and r i s k  a t t a c h e d  t o  each asset. ) I  -d 

Since t h e  amount o f  money inves ted  i n  bank dmp08it8 ahould 

equal  t h e  p a r t  of .  one ' s  savings  deaignated f o r  t h a t  p u r p o s e ( P B ) ,  

t h e  budget c o n s t r a i n t  h a s  t h e  f o l l o w i r y  fom: 



equa t ions  f o r  bank d e p o s i t s ,  These equa t ions  h e t e  t h e  foIlow- 
,- 

d g e n e r a l  form: 

T h i s  form c ~ r r e s ~ o n d s t o  t h e  s tendard f o l l  o f  t h e  demand 

e q u a t i a n s  der ived  i n  consumer theory ,  according  t o  which t h e  
-4 

demand f o r  each good is a f u n c t i o n  of  its p r i c e  ( r  1, t h e  p r i c e  
: d 

o f  s u b s t i t u t e s  ( r z ) ,  t a s t e s  (embodied i n p  and & , and that  

part of  c o n s u e r ' s  incame designated f o r  ba-nk d e p o s i t s  (F'). 
Using t h e s e  demand equa t ions ,  we argue t h a t  a  change i n  t h e  

y i e l d  on bank d e p o s i t s  has t w o  e f f e c t s :  ( i )  - an income e f f o c t ,  
0 ', 

i n c r e a s i n g  t h e  demand f o r  a  f i n a n c i a l  a s s e t  w h o  y i e l d  in -  

c r e a s e s ,  (ii ) a  l i q u i d i t y  e f f e c t ,  dec reas ing-  t h e  demand f o r  t h a t  

s s s e t  a s  its y i e l d  i n c r e s s e s ,  a inca  t h e  consumer s e e k s  o t h e r ,  

lower y i e l d i n g  a s s e t s  t o  s a t i s f y  h i s  l i q u i d i t y  needs. It is 

recognized t h a t  thL p s i t i r e  income a f f e c t  is s t r o n g e r  t h e n  t h e  

negat ive  l i q u i d i t y  e f f e c t ,  t h u s  G ) L ~ / J ~  o 
Vhen e v a l u a t i n g  t h e  e w e  a n a l y s i s ,  t h r e e  p o i n t s  should be 

reaeabered:  

( a )  Chw c l a s s i f i c a t i o n  of d e p ~ s i t s  is f i n e r  t h a n  t h o  s tand-  

a rd  groups o f  Psrand and t h e  d e p o s i t s ,  According t o  o u r  model, . 
each type  of  d e p o s i t ,  w i t h i n  one o f  those  two groups, cons t i t u t e s  

a s e p a r a t o  e n t i t y  once it y i e l d s  a unique r e t u r n .  Thm, i f  l a r g e  

t i m e  'depos i t s  c a w  a h igher  i n t e r e s t  rate than a a l l  ones,  these 



are two d i f f e r e n t  goods,  s i n c e  the amount of  l i q u i d i t y  em- 

bodied i n  each  is  d i f f e r e n t .  The'stune h o l d s  f o r  h igh  vs. 

low' - t u r n o v e r  d e p o s i t s ,  e t c .  

( b )  The demand f u n c t i o n  f o r  bank d e p o s i t s ,  repqesen ted  

by e q u r t i o n  (1 .3) ,  does  nQt  y i e l d  t h e  average  revenue f u n c t i o n ,  

as  i s  t h e  n o r u l  case!. R e c a l l ,  we assumed t h a t  b8nk l i a b ~ l i -  

t iby a u p p l j  @no@ in fo rma t ion  f o r  d e r i v i n g  t h e  l e v e l  o f  

l i q u i d i t y  produced; h m e t e r ,  t h e  bank e n j o y s  most o f  its re- 
L 

venues  f r a  a u s e t s  These revenues  should be added t o  t h o s e  
-, . 

g e n e r a t e d  by aa l l i*  depemits. Thus, the g e n e r a l  form 

of  banks ' revenue f w c t i o n  is, as fo l lows :  

(1.4) RV - t(Lg,  SCg, r,, Rg, s ) , g  - 1 ..... e 
where SCg is t h e  s e r v i c e  charge on d e p o s i t  t y p e  g , r L  is t h e  

ave rage  r a t e  o f  i n t e r n s t  on a s s e t s ,  ,Rq is t h e  reserve rr{ulra- 

r e n t ,  and a is t h e  e q u i t y  - t o  - g e p o s i t s  r a t i o ,  bo th  r a t i o n  
'. . 

serve us t o  e x t r a c t  t h e  l e v e l  o f  e a r n i n g  a s s e t s  from t h e  t o t a l  

a.8ets he ld  by t h e  bank. 

( c )  The -1- and lix o f  d e p o s i t s  uhich  e n t e r  t h e  de- 

p o s i t s - l i q u i d i t y  t r a n s f o l r p t i o n  f u n c t i o n  ( e q u a t i o n  1.1) - are  

e q u i l i b r i u  q ~ n t i t i e a ,  tbomnelves co -de t e r r ined  by t h e  dorand 

f o r ,  and supply o f ,  dopoa i tu .  Bank costs,  which expleln t h e  

r e l a t i v e  s u p p l i a s  o f  t h e w  depon i tu ,  1b.m not y e t  e n t e r e d  the 
I 

a a l y s i s ,  except t h m u g b  t h e i r  wet on rL. 



s 
bank c o s t s  i n  t h e  d  . 

,' 

,' 
s t i o n  o f  t h e  l e v e l  a n d  mix o f  b s d y '  

d e ? o s i t s ,  and t h u s ,  i f F  t h e  d e t e r m i n 8 t i o n  of  t h e  l e v e l  o f  l i q u i i  
. 

\ 

- d i t <  s u p p l i e d .  
. 

b 
\ \J' 

C.2 3ank C ~ t s  a d  t h e  Leve l  o f  g u t p u t  
\ 

The c o s t  f u n c t i o n  we s u g g e s t  t o  r e f l e c t  t h e  p r o d u c t i o n  

h c t i v i t y  o f  t h e  b h m i n g  f i r m  is n o t  d i f f e r e n t  from t h e  c o s t  

f u n c t i a n  o f  any o t h e r  p r o d u c e r ,  e x c e p t  t h a t  some un ique  

c n h r a c t e r i s t i c s  of b a n ~ s  r e q u i r e  s p e c i a l  c o n s i d e r a t i o h .  

The first c h a r a c t e r i s t i c  t h s t  may r e f l e c t  some u n i q u e n e s s  

o f  t h e  bank ing  i n d u s t r y  is t h a t ,  on  t h e o r e t i c a l  g r o u n d s ,  one  ' 

. t i g h t  c l a im t h a t  m a n a p 2 l i s t i c ,  r s t h e r  t h a n  p e r f e c t ,  c o m p e t i t i o n  

z e s t  d e s c r i b e s  t h e  marke t  e n v j m n m e n t  o f  banks ( e v e n  i n  t h e  

osence  o f  government  r e  e l a t i o n s )  . 
\ We srgue t h a t  money ( i n  i t s  broad d e f i n i t i o n )  i s  a p r o d u c t  

k i t h  e s s e n t i a l l y  i n f i n i t e  c o s t s  o f  d e t e r m i n i n g  q u a l i t y  by d i r e c t  

7 i n s g e c t i o n  of  t e c h n i c 6 1  c h a r s c t e r i s t i c s  . For a n y  good,  t h e  

h i g h e r  t h e s e  c o s t s ,  t h e  h i g h e r  i s  t h e  p r o b a b i l i t y  t h a t  i t s  pro- 

d u c e r  rill i n c u  real  c o s t s  i n  o r d e r  ' t o  e s t a b l i s h  a 'b rand ride f ,  

which r i l i  p e r m i t  c o n s m e r l  t o  d i s t i n g u i s h ,  a l m o s t  c o s t l e s s l y ,  

smang t h e  o u t p u t s  o f  t h e  compet ing  firm?. Consumers w i l l  f i n d  

i t  v e r y  nard  t o  i n f e r  t h e  q u a l i t y  o f  t h e  mone ta ry  s e r v i c e s  de-  

r i v e d  from a c e r t a i n  p d y s t e  moneyls  t e c h n i c a l  c h a r a c t e r i s t i c s ,  
\ 

l i k e  t h e  color of  checks ,  and t h u s  t h e r e  i s  room f o r  a c t i v i t i e s  

l i i c  a b r e r t i s m m n t  , % u h i c h  result i n  p r o d u c t  d i f f e r e n t i a ' t i o n .  



The conclusion of t h i s  argument is t h a t  t h e  banking firm pm-  

8 bably f a c e s  a  downward ' s lop ing  demand f u n c t i o n  

Another i s s u e  whichXs  o f t e n  d ischssed  i n  t h e  context  of  
4 

money product ion  (and not  mentioned i n  t h e  context  of  t h e  pro- 

duc t ion  of any o t h e r  good) i s  t h e  so-ca l led  ' u n i t a r y  e l a s t i c ' .  C 

9 supply-funct ion argument .. It is  claimed t h a t  i n  t h e  cYse o f '  q - 
a p e r f e c t l y  competi t ive banking i n d u s t r y ,  t h e  marqixwl cos t  . \ 

f u n c t i o n  o f  producing nominal balances should be a rectangular1 

hyperbula.  This ,  of coursb,  corresponds t o  t h e  n e u t r a l i t y  o f  
\ money p r o p o s i t i o n ,  and t o  t h e  f a c t  t h a t  it c o s t s  noth ing  t o  

v 
We argue that a u n i t a r y - e l a s i c  c o s t  f u n c t i o n  can cha rac te r -  

i z e  banks1 supply func t ion  f o r  money only  under t h e  fo l lowing . 
\ 

( w e a l i s t i c )  some of  which a r e  necesqary,  and 

some o f  which a r e  s u f f i c i e n t :  

( a )  Bank c o s t s  'do not  ma t t e r ' .  I f  wi th  a . f ixed  mqnetary 

base,  i n c r e a s i n g  t h e  supply of d e p o s i t s  by one bank means, a t  

l e a s t ,  a t t r a c t i n g  more reserves a5 t h e  expense o f  o t h e r  banks, 

t h i s  invo lves  h igher  c o s t  8 .  - More genera l ly ,  non-zero marginal  

c o s t s  o f  product ion  of n o l i n a l  ba lpnces  immediately make 'bank 

8 - 
- - - - - -- - 

When banks have t h a  power t o  produce dominant money, and 
where d e p o s i t  insurance  doas not e x i s t ,  t h i s  conclusion is 
e m n  rora l i k e l y  t o  hold.  
9 

See Curlay and Shaw, (1960),p.255. I n  f a c t ,  t h e  very 
existeam o f  a supply f u n c t i o n  f o r  money i a  quest ioned i n  
Horton ( 1969) . 
10  

For a f u r t h e r  d i u c u s s b  , see Pesak (1971). t 



'-L c o s t s  mat tern .  

( b )  There is only  one bank i n  t h e  system. If t h i s  does  

not hold,  t h e n  a n  i n c r e a s e  i n  one bank's output  w i l l  have a 

l e s s  than  p ropor t iona te  e f f e c t  on t h e  p r i c e  l e v e l ;  a s  t h e  number 

o f  banks i n c r e a s e s ,  t h e  supply f u n c t i o n  approaches h o r i e o n t a l .  

( c )  There i s  only  one kind o f  money. If government and 

p r i v a t e  monies c o e x i s t ,  consumers w i l l  be hold ing  a d e s i r e d  

mix ( i n  equ i l ib r ium)  of both moneys. Any e f f o r t  t o  change 

t h i s  mix has  t o  be a s s o c i a t e d  wi th  h igher  marginal  c o s t s  f o r  
f 

t h e  expanding. barik, s i n c e  it has  t o  increkse  t h e  ( e x p l i c i t  o r  

i m p l i c i t )  i n t e r e s t  it pays on i ts  money, and/or change con- . 
sumens' t a s t e s  v ia  a d v e r t i s i n g .  

These p o i n t s  imply t h a t  t h e  banks probably ha re  a n  upward 

s l o p i n g  marginal  cos t  func t ion .  

Oqe element of  t h e  bank:s pm$$ction p rocess  d e f i n i t e l y  

d i f f e r e n t i a t e s  it from'most o t h e r  producers  - namely, t h e  
r-. 

r o l e  of r e s e r v e s  i n  t h e  product ion  of  deposits..  - ~ e s e r b ~ s  

could be c l a s s i f i e d  a s  'raw m a t e r i a l s t  wi th  r e s p e c t  t o  t h e i r  
/' 

f u n c t i o n  i n  t h e  product ion  process ,  bu t ,  a t  t h e .  s a m i  

p a r t  o f  t h i s  raw m a t e r i a l  i s  kep t  i n  t h e  form of  nexcessn 

rese rves .  What is t h e  p r i c e  o f  t h i s  inpu t?  To t h e  banking 

f i rm,  it is revenue f o r b n e  by not  expanding d e p o s i t s  and 

a s s e t s .  There may a l s o  be a  s o c i a l  c o s t  a t t a c h e d  t o  a  g iven  

l e v e l  'of -serves,  i n ' t h e  sense  *at it a f f e c t s  t h e  l e v e l  o f  

p r i c e s ,  'employment, e t c .  Wtrich is t h e  r e l e v a n t  p r i c e ?  

We argue t h a t  s e r v e s  am a  f a c t o r  o f  product ion ,  which 7 



t ~ g e t h e r  w i th  ' l a b o r  and c a p i t a l ,  a r e  used i n  t h e  p roduc t ion  of  

d e p o s i t s .  The l e v e l  o f  r l s e r v e s  and t h e  l e v e l  of bank ou tpu t  

z r e  r e l a t d d  i n  two ways: ( i )  each d o l l a r  o f  r e s e r v e s  a c c o u n t s  

f o r  one"dol1ar  o f  primary d e p o s i t s ;  ( i i )  s t  t h e  scme t ime ,  

by keep tng  a  r e s e r v e  r ~ t i o  which i s  lower t han  lo*, t h e  b m k  

c r e a t e s  secondary d e p o s i t s .  The d e c i s i o n  about  t h e  amount o f  

secondary d e p o s i t s  t o  c r e a t e  is a  w e l l  de f ined  f u n c t i o n  o f  bank-- 

c o s t s ,  t h e  l o a n  r G t e ,  and t h e  d e p o s i t  r s t e ,  and is an e s s e n t i a l  

p r i  of t h e  p r o d u c t i o n  snd c o s t  func t ions ' .  

A s . t o  t h i s  f b c t o r l s  payment ( n o t  t o  b e  i n d e n t i f i e d  wi th  

t h e  revenue fo rgone ,  which i s  t h e  np r i ce l l  t o  t h e  firm of  e x c e s s  a 

11 r e s e r v e s ) ,  we a rgue  t h a t  it i s  bank i n t e r e s t  payments ., The 

f a c t  t h a t  banks pay b t e r e s t  on secondary,  a s  w e l l  a s  primary 

d e p o s i t s ,  does  not  i n v a l i d a t e  o u r  a r g u e - n t ,  b u t ,  r a t h e r ,  p o i n t s  

t o  t h e  unique n a t u r e  of  r e s e r v e s  a s  a  f a c t o r  i n p u t -  namely, 

t h a t  i n t e r e s t  i s  neces sa ry  t o .  r e t a i n  r e s e r v e s  'because a l l  bbnk \ 

d e p o s i t s  a r e  p o t e n t i a l l y  primary.  This  i s  s o  i n  t h e  s ense  t h a t ,  

when i n t e r e s t  payments on d e p o s i t s  a r e  s topped ,  we c sn  expec t  de- 

p o s i t  wi thdrawals  and a  -cor responding  ( b u t  f r a c t i o n a l )  r e s e r v e  

ou t f low.  T h i s  i m p l i e s  t h a t  t h e ,  r s t e  o f  r e t u r n  o f  bank r e s e r v e  

i s  much ~ b o v e  t h e  w?ormalw r s t e  s i n c e ,  d o l l a r  b y - d o l l o r ,  t hey  
- 
r .  

s r e  used "more t h a n  oncew i n  producing d e p o s i t s .  

1I 
T h i s  is  i n  c o n t r a s t  t9 tbe u-1 practice in b.nk~uest i i  

s t u d i e s ,  a cco rd ing  . to which, i ' n t e r e j t  is n o t  regarded  as a  d i r e c t  
c o s t .  



I n  i n t e g r a t i n g  t h e  above c h a r b c t e r i s t i c s  wi th '  t h e  b a n k ' s  
/*IC1 

p r o d u c t i o n  p r o c e s s ,  we make t h e  f o l l o w i n g  tw'o a s s u m p t i o n s :  

( a )  The i n d i v i d u a l  bsnk i s  a p r i c e  t b k e r ,  i n s o f a r  a s  t h e  

i n t e r e s t  r t i t e s  3n l o a n s  arid d e p o s i t s  a r e  concerned (jit is a l s o  
II 

a p r i c e  t a k e r  w i t h  r e s p e c t  t o  wages a.nd r e n t s ) . ,  T h i s  a s s u m p t i o n ,  ' 

I 

even  though n o t  c r u c i a l  f o r  t h e  r e s u l t s  d e r i v e d ,  b l s o  subsumes 

t h e  c a s e  o f  i n t e r e s t  c e i l i n , p ,  which a r e  commor tp rac t i ce .  The 

- s e r v i c e  c h a r g e s  c s n  a l s o  be  viewed a s  a  proxy f o r  l i a b i l i t y  
$ 

. management, which, i n  p r a c t i c e ,  is e x t r e m e l y  i m p o r t a n t ,  and 

o c c u r s  by m a r g i n a l l y  b u i l d i n g  up and down i n t e r e s t  r a t e s  on C D t s .  

( b )  The bank e x e ? c i s e s  i t s  m o n o p o l i s t i c  power by a d j u s t i n g  
--. 

its se'rvice c h a r g e s  t o  qhsnges  ,, i n  t h e  demand and c o s t  s t r u c t u r e .  . 
A s  t h e  bank p r o d u c e s  s e v e r a l  t y p e s  o f  d e p o s i t s ,  we u s e  

two a l t e r n a t i v e  s t r u c t u r e s  t o  d e s c r i b e  - i ts  p r o d u c t i o n  p r o c e s s :  

( i )  a l l  d e p o s i t s  a r e  produced v i a  t h e  same p r o d u c t i o n  f u n c t i o n ,  

and  ( i i)  each  d e p o s i t  . 
, 

is  p;oduced a c c o r d i n g  t o  a un ique  pr.0- : 

a u c t i o n  p r o c e s s .  

The s u g g e s t e d  c o s t  f u n c t i o n  under  t h e  one p r o d u c t i o n -  p ro -  

c e s s  a s s u m p t i b n  is: 

where b a r e  t h e  fixed c o s t s .  Wages, i n t e r e s t  payments ,  and r e n t  

a r e  t h e  t h r e e  components o f  b a n k s 1  t o t a l  c o s t s .  

Under t h e  m u l t i p l e  p r o d u c t i o n - p r o c e s s e s  a s s u m p t i o n ,  e a c h  
. . . 

d e p o s i t  w i l l  be c h a r a c t e r i z e d  by t h e  f o l l o w i n g  p r o d u c t i o n  
s 



f u n c t i o n :  - 
/-- - 

. d 

The s n a l y s i s ,  h e r e ,  f o c u s e s  on  benk' d e p o s i t s  and t h e i r  p ro -  

d u c t i o n  p r o c e s s ,  w h i l e  l i q u k d l t y  i s  i n  t h e  c e n t e r  o f  o u r  ana-  . . . , 
lysis. E q u a t i o n s ( l . 5 )  and (1 .6)  can now be a t t r i b u t e d  t o  t h e  

l e v e l  o f  l i q u i d i t y  p r ~ d u c e d ,  u s i n g  t h e  d e p o s i t s - l i q u i d i t y  t r a n s ;  
+ 

f o r m a t i o n  f u n c t i o n  (1.1). 



D, Bank Equil ibr ium - Some S t a t i c  anki 

Comparative S t a t i c  Characteristics 

As s t b t e d  above, t h e  baakmay be analyzed a s  having one 

product ion  p r o c e s s -  f o r  a l l  d e p o s i t s ,  o r  a s  having v a r i o u s  pro- 

duc t ion  processes ,  one f o r  each d e p o s i t  type; These two a l t e r -  

n a t i v e  s t r u c t u r e s  imply two d i f fe ren t -  d e s c r i p t i o n s  o f  t h e  equi- 

l i b r i u m  p o s i t i o n  of t h e  banking fiw, bu t  t h e y  y i e l d  t h e  same 

behaviora l  impl ica t ions .  

We argue t h a t  under t h e  one product ion-process  a s suup t ion ,  

t h e  banking f i rm should be analysed a s  a  d i s c r i m i n a t i n g  rtonopoly. 

The reason f o r  t h a t  is t h a t ,  though t h e  v a r i o u s  d e p o s i t s  a r e  

. producbd according  t o  t h e  same product ion f u n c t i o n ,  and a r e  
d 

t h e r e f o r  homogeneous with r e s p e c t  t o  t h e i r  product ion  c o s t s ,  

bank c u s t m e r w r e  n e v e r t h e l e s s  aware of  t h e  income l i q u i d i t y  

trade-oCf of  t h e  d i f f e r e n t  depos i t s .  Th i s  t r ade -o f f  makes in* 

' t e r e s t  a r b i t r a g e  meaningless,  s i n c e  i n  equ i l ib r ium it is t h e  

i n t e r e s t  r a t e  p l u  t h e  nonpecuniary r e t u r n  t h a t  is equa l i zed  

a c r o s s  d e p o s i t  types .  Thus, d i f f e r e n t  p r i c e s ,  f o r  t h e  d i f f e r -  

e n t  deposits, c h a r a c t e r i r e  t h e  market f o r  t h e s e  f i n a n c i a l   asset,^. 

. The ' phys ica l  ' separa t ion .  of marketa(and d i b h r e n t  demand 81.6 
4 ' 

s t i c i t i e a )  t h a t  i s  t h e  s tandard  procondi t ion  f o r  pz$ce-discri- 

ruination, is r e p l a d  h e r 8  by a l a s k  o f  , i n c e n t i v e  t o  a r b i t r a g e  

i n  a n  e q u i l i b r i r  cha rac te r i zed  by d i f f e r e n t  p r i c o s ,  By assump- 
1 

t i o n ,  f r a  t h e  bank's rfow, only  one product  is being  producad, 

and t h e n  is on ly  one marginal  c o s t  func t ion ,  Bank cus toaer8 ,  

however, cons ider  t h e  v a r i o u s  dopos i t8  as d i f f e r e n t  products  



c h a r a c t e r i z e d  by . d i f f e r e n t  demand e l a s t i c i t i e s ,  which r e f l e c t  

t h e  d i f f e r e n t  motives  f o r  holding t h e  v e r i o u s  d e p o s i t s .  This 

s t r u c t u r e  i m p l i e s  t h a t  t h e  bank enjoys d i sc r imina to ry  power 

i n s o f a r  a s  i t s  p r i c i n g  p o l i c y  'is concerned. 
'I 

EBnk p r o f i t s  a r e  given by t h e  d i f f e r e n c e  between revenues 

and c o s t s  ( e q u a t i o n  1.4 and 1 .5  r e s p e c t i v e l y ) .  The bank equa tes  

i t s  marginal  revenues a c r o s s  e l l  "marketsn (depos i t - types )  with 

t h e  marginal  c o s t  o f  producing depos i t s .  This  is achieved by 

w r y i n g  t h e  s e r v i r e  charges  ( t h e  c o n t r o l  v a r i a b l e  i n  our  model) 

s o  a s  t o  maximize' pr.of its. 

The model y i e l d s  t h e  equi l ibr ium l e v e l  . and composition of 

d e p o s i t s  produred, and t h e  i n t e r e s t  r a t e  paid on them, ne t  of  

s e r v i c e  charges.  

From t h e  above d i s c u s s i o n ,  it fo l lows t h a t  consumers l pre- 

f e r e n c e s  and bank c o s t s  determine t h e  l e v e l  and composition o f  

bank l i a b i l i t i e s .  The banking firm i s  a producer ,  t h e  behe'vior 

o f  which i s  conat ra ined  by demand and supply f o r c e s ,  A s  bank 

l i a b i l i t i e s  correspond t o  a  given l e v e l  o f  l i q u i d i t y ,  we argue 
-. 

t h a t  consumers l pre fe rences  ( a s  wel l  a s  t h e  o t h e r  demand cha- 
/ 

r a c t ' b r i s t i c s )  , i n  conjunct ion with bank c o s t s ,  determine t h e  

l e v e l  o f  l i q u i d i t y  i n  t h e  econ&nY. A s  l i q u i d i t y  is a t  l e a s t  

one way t o  d e f i n e  "moneyu ( f o r  those  o f  u s  d o  b e l i e v e  t h a t  such 

a  d e f i n i t i o n  is a n  e m p i r i c a l  problem), we conclude t h a t  (g iven  
- .  

the*  v o l m e  o f  r e s e r v e s )  t h e  l e v e l  o f  money is co-determined by' 

bailks l o p e r a t i n g  c o s t s  and consumers1 behavior. Since money 

p l a y s  a mrcro r o l e ,  a l i n k  t m d  b e t w e n  tho  l i c m  i n d  



macro foungiations of banking,  t h a t  is, between t h e  r o l e  of c o s t  
,A .D 

ond e f f i c i e n c y  c o n s i d e r a t i d n s  i n  banks 1 o p e r a t i o n ,  and t h e  r o l e  

o f  bank o u t p u t  i n  t h e  d e t e r m i n a t i o n  of p r i c e s  and iqcome. - * 
It i s  i n t e r e s t i n g  t o  no te  t h a t  o u r  a n a l y s i s  s t a n d s  i n  con- 

t r a s t  t o  Tobinl 's (1963)  'Na tu ra l  Economic L i m i t 1  h y p o t h e s i s ,  

a cco rd ing  t o  which banks o p e r a t e  a t  a p o i n t  where marginal- &at ' . 
6 

is l e s s  t h e n  marg ina l  revenue.  T h i s  r e s u l t  is based on a d i f -  

f e r e n t  model, i n  which r e s e r v e s  do no t  e x p l i c i t l y  a p p e a r  a s  

a  f a c t o r  o f  p roduc t ion .  

. Moving t o  co'mparative s t a t i c s ,  we a n a l y z e  t h e  r e l a t i o n s h i p  

between bank behavior ,  on one hand, and t e c h n o l o g i c a l  changes,  , 

changes i n  r e l a t i v e  i n p u t  p r i c e s ,  and changes ' i n  t h e  monetary 

base  and r e s e r v e  r equ i r emen t s ,  on t h e  o t h e r .  I t  i s  shown, t h a t  
I 

o u t  o f  pure  p r o f i t  i ncen t ive8 ,benks  w i l l  never  r e j e c t  any  r e -  

s e r v e  i n f l u x  ( i n  c o n t r a s t  t o  t h e  conc lus ion  d e r i v e d  by most o f  

t h e  more r e c e n t  bank models (Karaken,  1967; K l e i n ,  1971; Pesek,  

1971; Sea ley  and Lindley ,  1977) .  

r- We a l s o  a n a l y z e  l i a b i l i t y  mangement, one o f  t h e  most i m -  

p o r t a n t  r e c e n t  developments i n  banking,  an i n n o v a t i o n  which - 
i n v o l v e s  banks i n  n o n t r a d i t i o n a l  borrowing arrangements .  We 

show t h a t  banks r e a c t  t o  p r i c e  fixing. i n ' t h e  .market  f o r  t h e i t  
" I 

o u t p u t  ( i n t e r e s t  c e i l i n g s  on d e p o s i t s ) ,  a s  do most p roducers :  

t h e y  produce s u b s t i t u t e s ,  t h e  p r i c e  o f  which is unregula ted .  v 

The most impor t an t  o f  t h e s e  s u b s t i t u t e s  a re  CDts. Rat ion ing ,  
' 5  *' 

which i s  o f t e n  mentioned i n  t h e  c o n t e x t  of a  maximum p r i c e  . 

setting, is i n a p p l i c a b l e  t o  t h i s  a n a l y s i s ,  since t h e  bank8 
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excess  demand and s imultaneously s a t i s f y  it by pro- 

, .. ducing C D f s .  

1n  g e n e r a l ,  it i s  argued t h a t  i n t e g r a t i n g  %he unique char- - 
a c t e r i s t i c s  o f  banks wi th  a neo-c lass i ca l  product ion  model pro-. 

v i d e s  a  b e t t e r  understanding o f  t h e  behavior  o f  t h e  banking 

f i rm t h a n l t h a t  found i n  t h e  cu r ren t  bank-cost l i t e r a t u r e ,  and 

is capable o f  e x p l a i n i n g  r e c e n t  developments i n  t h a t  indus t ry .  

A t  t h e  same t ime ,  t h i s  producer-model oE banks des+ibes  a 

product ion  p rocess  f o r  l i q u i d i t y ,  t h a t  is ,  bank mon , providing t 
a l i n k  betFeen t h e  micro end macro foundat ions  o f  banking. 

\ 

Under t h e  a l t e r n a t i v e  assumption of m u l t i p l e  product ion 

p rocesses ,  - we show t h a t  t h e  bank i s  opera t ing  as a mult iproduct  

mul t ip lan t  f i rm.  Each np lan t "  produces a  d i f f e r e n t  
, 

>according  t o  i ts own product ion process .  Each p l a n t  equa tes  
1 

2ts marginal  c o s t s  and revenues so  a s  t o  maximize p r o f i t s .  The 

important  p o i n t ,  here  ,. is t h a t  both t h e  one product ion  process  

assumption (and v a r i o u s  demand e l a s t i c i t i e s ) ,  a s  w e l l  a s  t h a t  of  
6 

m u l t i p l e  p m c e s s e s ,  y i e l d  t h e  same s t r u c t u r e  o f  d e p o s i t  p r i c e s  

and t h e  same equ i l ib r ium d e p o s i t  qix. Moreover, wheq we analyze 

t h e  adjustment p r o c e s s e s  o f  t h e  bank ' ( i ts  r e a c t i o n s  t o  changes 

in '  t h e  wgivens")  and compare t h e  r e s u l t s  der ived  under t h e  two 

s t r u c t u r e s ,  they a r e  found t o  be c o n s i s t e n t  wtth each othar and 

wi th  our  d a i l y  exper ience  wi th  regard  t o  bank behavior.  



E. Empirical  ' ~ s t i a a t e s - - B a n k s  Product ion Funct ion 
. 2 t '  

Our empi r i ca l  e s t i m a t e s  o f  t h e  cost-output r e l a t i o n s l l t p  

i n  commercial banks is b a w d  on ' t he  y e a r l y  d a t a  provided by 

1000 U.S banks v o l u n t a r i l y  p a r t i c i p ~ t i n g  i n  t h e  Funct ions1 
\ 

Cost &lysis program. A c ross - sec t ion  a m l y s i s  o f  t h i s  de- 
8 

t a i l e d  da ta  ' (balance-sheet and income-statement i t e m s )  was 
i 

conducted f o r  t h e  y e a r s  1973, 1975 and 1977. Bell and M v p h y f s  
r 

(1968) s tudy  s e r v e s  a s  a means t o  i s o l a t e  t h e  e m p i r i c a l  f ip .c t  

. of t h e  d i f f e r e n c e s  between our  model and p rev ious  approaches. 

The main r e s u l t s  a r e  a s  fol lows:  . 
( a )  Our approach o f  d e f i n i n g  bank ou tpu t  can b e - u s e d  t o  

f i n d  t h e  n l i q u i d i t y n  equ iva len t  o f  changes i n  bank l i a b i l i t i e s  

and t o  de tepnine  t h e  amount by which t h e  monetary base should 
$ ,  

be changed k.0 a s  t o  mainta in  a given o v e r a l l  J eve l  o f  l i q u i -  
12 d i t y  . On t h e  assumption t h a t  t h i s  l e v e l  o f  l i q u i d i t y  is con- 

s i s t e n t  with s t a b l e  p r i c e s ,  such an approach w i l l  ensure  t h e  . 
\ 

col i t inuat ion of t h i s  s t a b i l i t y .  However, a s  t h e  l i q u i d i t y  fun- 

c t i o n  was found t o  be uns tab le  ( a t  l e a s t  i n  t h e  s h o r t  r u n ) ,  a 

f r equen t  r e v i s i o n , o f  t h e  parameters  used is  needed i n  o r d e r  t d  

make t h e  above p o l i c y  more e f f i c i e n t .  Such ad  apprdach add?. 

a p r a c t i c a l  dimension t o  t h e  long d iscussed  issue o f  t h e '  de- 

f i n i t i o n  o f  moner. 

(b) We do n o t  f i n d  any conclusive evidence f o r  t h e  exist- 

ence of ( c o n s i s t e n t )  economies o f  s c a l e  i n  bank opera t ions .  

Th i s  ho lds  whether l i q u i d i t y  is used a s  a measure o f  bank ou tpu t ,  

12- -- 
For t h i s  p d i n t ,  see also Chetty (1969). 
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., 

o r  whether bank d e p o s i t s  se rve  t h i s  funct ion .  Thus, it is our  

view t h e t  banks1 superv i so ry  agencies  should encourage more 
13 i n t e n s e  compet i t ion  i n  t h e  banking s e c t o r  . The e x i s t e n c e  of  

a d m i n i s t r a t i v e  b a m i e r s  t o  e n t r y  may r e s u l t  i n  t h e  o p e r a t i o n  . 
of '  banks which a r e  "too b i g n  end t h u s  a r e  c h a r a c t e r i s e d  by 

h i g h e r  costs. The only  b e n e f i t s .  o f  t h e s e  b a r r i e r s  seem t o  be' 

i n  te rms -,of ts l ipervisory convenience '. 
( c )  The high degree  o f  government i n t e r v e n t i o n  i n  t h e  

o p e r a t i o n  o f  banks (one a s p e c t  o f  which i s  t h e  above mentioned ' 

b a r r i e r s  t o  e n t r y )  is  suspec ted  of  causing a resources-mis- .  

a l l o c a t i o n  i n  this indus t ry .  It was shown t h a t  banks may emplo - 4 .  
t o o  much l a b o r ,  r e l a t i v e  t o  c a p i t a l ,  a r e s u l t  which is p a r t i a l l y  \ 
. ~ p p o r ~ & l  by o t h e r  s t u d i e s .  , 

( d )  Banks were found t o  have s i g n i f i c a n t  economies o f  

s c a l e  i n  t h e  employment of  l a b o r ,  a s  w e l l  as i n  t h e  employment 

o f  c a p i t a l  (computer technology) .  T h u s , i i t  is hard t o  d e m i n k  - 24. 

whether f u t u r e  developments i n  t h i s  I n d u s t r y  w i l l  involve  f k % e . r  
- 

use of 1 a J m ~ s a v i n g  technology, such a s  E l e c t r o n i c  Puad ' . 
# 

T r a n s f e r  Systems, o r  whether t h e  g a i n s  from such e t r e n d  a r e  

c l o s e - t o  b i n g  f u l l y  exp lo i t ed .  \ 

( e )  P t n e l l y ,  our s tudy  reisas. some doubts  wi th  m w c t  t o  
. . 

t h e  v a l i d i t y  of ruiw t~ C M ~  - -a --on 

13 5 
Bell and Murphy (1968, p.224) reach  a dl f fe r rn t  conclusion: 

aIt u@s demonstrated t h a t  t h e  u l s t a n c e  of acormrioa of -1. 
could p r a s e n t  a d i l -  t o  t h e  m@latbr]r a4pncy. Tbat 18, tha 

. 
encouragement d both vigorous oo t i t i o n  and lor cost- 
sarrices r i g h t  n o t  always bo mat . X y  cons i s t en tw.  



i n  order t o  d e s c r i b e  the  production process of banks. 



F. The S t r u c t u m  o f  t h i s  4 tudp  
- 

I n  a d d i t i o n  t o  t h i s  summary, o u r  s t u d y  i n c l u d e s :  * 
( a )  A l i t e r a t u r e  su rvey  ( m a p t e r  two)  i n  which we a n a l y a e ,  3 

i n  d e t a i l ,  f i v e  of t h e  more r e c e n t  bank r e p r e s e n t i n g  

va r ious '  ap2roaches  t 3  t h e  micro t h e o w  o f  banks. The'& models 

a r e : '   arbk ken (19671, f i e i n  (19711, Pesek ( 1 9 7 1 ) ,  Sea ley  and 

LindJey (19771, and Towey (1974) .  

( b )  An a n a l y s i s  of theidemand : f o r  bbnk o u t p u t  ( c h a p t e r  . 
t h r e e ) ,  .which i n c l u d e s  o u r  d e f i n i t i o n  of  bbnk o u t p u t ,  and t h e  

-tux% and c h a r a c t e r i s t i c s  o f  t h e ~ e m t n d  f u n c t i o n ( s )  f a c i n g  

t h e  banlring f i rm.  A l s o  i nc luded  is  a  d i s c u s s i o n  o f  t h e  t r a n s -  

missim mechanism, a s  r e l a t e d  t o  o u r  contep t  o f  bank o u t p u t ,  

snd  t h e  r d e  o f  i n t e r e s t  rates i n  t h e  d e t e r m i n a t i o n  o f  t h e  

l i q i r i d i t y  of  f i n a n c i a l  a s s e t s .  

( c )  An a n a l y s i s  of t h e  supp ly  of bank o u t p u t  ( c h a p t e r  

f o u r ) ,  i n  which we d i s c u s s  t h e  compe t i t i ve  e n v i r u r n e n t  o f  banks. 

t h e  n a t u r e  o f  t h e  banks '  c o s t  f u n c t i o n ,  and t h e  c h a r a c t e r i s t i c s  

of bsnk e q u i l i b r i u m .  A s  a n  a p p l i c a t i o n  o f  o u r  model, we ,analyze 

s o m e  r c c e n t - d e v e l o ~ e r x t s  i n  banking uslng th. model. 

( d )  An e m p i r i m 1  a s t i m a t i o n  of t h e  cos t -ou tpu t  r e l a t i o n -  

8htp i n  o sample of U. S baaks  ( c h a p t e r  f i v e ) .  The structure of 
a 

t h i s  s e c t i o n  i s  c l o n e  to t h a t  sugges ted  by B e l l  and Murphy, 
I 

T h i s  e n a b l e s  us t o  a v a l u a t e  t h e  e m p i r i c a l  Impact o f  t h e  ( thuo- 

r e t i c a l )  d i f f e r e n c e s  b e t w a n  our modal and previous approacheam 



SURVEY A N D  CRITIQUE 



A. I n t r o d u c t i o n  

Benk models range from t h e  t r a d i t i o n a l  a n a l y s i s  of  banks a s  

i n v e s t o r s  channe l l ing  money from s u r p l u s  t o  d e f i c i t  u n i t s ,  t o  a 

more s o p h i s t i c a t e d  and unorthodox view which rega rds  t h e  banking 

f i r m  a s  a producer r a t h e r  t h a n  a a  intermediarp.  . 
A 

Our survey w i l l  d i f f e r e n t i a t e  among s e v e r a l  models o f  bank 

behavior  according  t o  t h e  aggregate  they  use a s  bank output .  

T h i s  aggregate ,  whether t h e  bank is  t r e a t a d  a s  a 

producer  o r  a s  an  i n v e s t o r ,  determines not  only t h e  behaviora l  

r e s u l t s  der ived  i n  those  models but a l s o  t h e  r o l e  a t t r i b u t e d  t o  

t h e  banking f i rm and t o  t h e  i n d u s t r y  i n  our  economic system. 

From t h e  v a s t  l i t e r a t u r e  i n  banking theory  w e  have chosen 
\ 

t o  p r e s e n t ,  i n  some d e t a i l ,  f i n  models which r e p r e s a t  oppo- 

s i n g  views about t h e  r o l e  of  banks and t h e  way they  opera te ,  

The models chosen rep resen t  t h e  t h r e e  fo l lowing approaches. 

F i r s t  t h e  t r e i t i o n a l  t h i n k i n g  i n  banking theory  i n  which t h e  

balance s h e e t  s t r u c t u r e  i s  t h e  wst important  (and s o r e t i n e s  t h e  

o n l y  impor tant )  element i n  t h e  explanat ion  o f  t h e  behavior  of  

banks. Secondly t h e  more r e c e n t  p o r t f o l i o  approach, ad jus ted  

f o r  f i n a n c i a l  i n t e r m e d i a r i e s ,  wherrin &nks a r e  maximiners o f  

t h e  y i e l d  on oqui ty .  T h i r d l y  a new nonconvont iaml  s tmam i n  

banking theory ,  irtreroia b.&8 are p r O a U 8 ~ 3  which equate  m r g i n a l  
' 

r&nrws wi th  t h a  prla o f . . t h o i r  output.  
- 

I n  thir chap to r  uo focus 

&wund four ismas uhi& 8oor * 
our  c r i t i c l a  of t h o  l i t e r a t w o  

t o  be crucf81 i n  nodallin( t h o  



These i s s u e s  a r e :  

( d l  

I n  t h e  

d e f i n i t i o n s  

Bank o u t p u t  d e f i n i t i o n  

Produc t ion  c o s t s  and t h e  o p e r a t i o n  of t h e  banking firm 
- 

P r o p e r t i e s  of  banks '  p r o c e s s  o f  ad jus tmen t  t o  changes  

i n  t h e  "g ivensn  

Market s t r u c t u r e  o f  t h e  i n d u s t r y .  

first p a r t  of  t h i s  c h a p t e r  we p r e s e n t  t h e  yarious 

of  bank o u t p u t  used i n  t h e  l i t e r a t u r e  and d i s c u s $  

t h e i r  d e f i c i e n c i e s .  
I .  

I n  t h e  second p a r t  we p r e s e n t  f i v e  micro models and s t r u c -  

t u r e  o u r  c r i t i q u e  around t h e  l a s t  t h r e e  i s s u e s  mentioned.  



B. Bank Output 

"Determining i n p u t  and ou tpu t  depends i n  p a r t  on 
t h e  scope o f  s n a l y s i s .  From a  microeconomic 
v iewpoin t ,  i.e. ' c o n c e n t r a t i n g  on a  bank as a n  
i n d i v i d u a l  u n i t ,  d e p o s i t s  a r e  a n  i n p u t  t o  banks 
and l o a n s  and inves tmen t s  a r e  a n  o u t p u t .  From 
a macroeconomic v iewpoin t ,  i .e. c o n c e n t r a t i n g  
on t h e  banking sys t em ' s  impact on t h e  whole eco- 
nomy l o a n s  and inves tmen t s  a r e  i n p u t s n  
(Mackara, lW!i,p.72) ., 

Such a  view i s  hard  t o  a c c e p t  because it i m p l i e s  t h a t  t h e  
0 

d e f i n i t i o n  of bank o u t p u t  i s  a s  f l e x i b l e  a s  t h e  purpose o f  t h e  

s t u d y  a t  hand. T h i s  i s  not  t h e  case  i n  t h e  g e n e r a l  micro pro- 

d u c t i o n  t h e o r y  and we d o n ' t  s e e  any r ea son  why banks should 

c o n s t i t u t e  a n  e x c e p t i o n  even though t h e i r  ou tpu t  may y e l l  be 
J .  

more impor t an t  f o r  macro a n a l y s i s  t h a n  f o r  a  micro dne. 
* 

For  more s p e c i f i c  d e f i n i t i o n s  o f  bank ou tpu t  can look  on 

b o t h  s i d e s  o f  t h e  bank ' s  ba lance  s h e e t .  

B.1  Bank D e p o s i t s  a s  Output 

Pesek and Saving (1968,ch.12 and ch.13) c la im t h a t  d e p o s i t s ,  

b u t  no t  a l l  d e p o s i t s ,  shou ld  be regarded  a s  bank ou tpu t .  De- 

mand d e p o s i t s  a l o n e  c o n s t i t u t e  a  meaningful  o u t p u t  o f  t h e  bank- 

ing firm. T h i s  v i  f o l l o w s  from t h e i r  e f f o r t  t o  p rov ide  a  Y 
l i n k  between monetary a n a l y s i s  o f  banks a s  s u p p l i e r s  o f  t h e  

major  compon p ~ f  M I  and micro t h e o r y  o f  banks a s  p roduce r s  

of t h i s  component o f  t h e  money s tock .  According t o  them a l l  

o t h e r  d e p o s i t s ,  l i k e  t e rm d e p o s i t s  and s a v i n g  accoun t s ,  shou ld  

be cons ide red  a s  borrowed funds  b e m u s e  i n t e r e s t  l a  p a i d  on 

them. . .  

Pesek (1970,p.370) c h a r a c t e r i z e s  t h e  nature af t h i s  output 



"Bank money i s  n o t  produced and s o l d  o u t r i g h t  
a .  

b u t  l i k e  Xerox ma ch ines  produced and r e n t e d e n  

A major  problem w i t h  t h i s  approach i s  t h a t  t h e  d e s i r e  t o  

li* t h e  rndnetary view wi th  t h e  micro view o f  banking on v e r b a l  
/ 

grodnds ( u s i n g  t h e  term "moneyn) c r e a t e s  t h e  a r t i f i c i a l  d i v i -  

s ' o n  between demand d e p o s i t s  and t ime d e p o s i t s  on t h e  b a s i s  o f  i, . t h e  e x p l i c i t  i n t e r e s t  p a i d  on them. 

. From t h e  f a c t  t h a t  t h e  marg ina l  u t i l i t y  from the '  d i f f e r e n t  
/ 

t y p e s  o f  d e p o s i t s  should  be e q u a l  we deduct  t h a t  non pecun ia ry  

r e t u r n s  have t h e  same va lue  a s  pecunia ry  ones. The f a c t  t h a t  

t h e  bank pays  pecunia ry  r e t u r n s  i n  ope ca se  (time d e p o s i t s )  

and nonpecuniary ones  i n  t h e  o t h e r  (demand d e p o s i t s )  can no t  

p rov ide  a b a s i s  f o r  o u t p u t  i d e n t i f i c a t i o n .  Why c a n f t  it be 

s a i d  t h a t  i n  t h e  case  o f  t ime d e p o s i t s  t h e  cust'omer pays  $1 

i n  cash i n  r e t u r n  f o r  6 d e p o s i t  - and a n  e x p l i c i t  i n t e r e s t  pay- 

ment, and i n  t h e  case  o f  a c q u i r i n g  a  demsnd d e p o s i t  he pays  

$1 i n  cash  i n  exchange f o r  $1 o f  a  more l i q u i d  f o m  o f  bank ou t -  

pu t ?  Thus if a common d-enominator f o r  la11 bank d e p o s i t s  can be 
f 

prov ided ,  e x p l i c i t  i n t e r e s t  payments<ould not  s e r v e  a s  a  mean 

t o  i d e n t i f y  bank o u t p u t  among t h e  d i f f e r e n t  t y p e s  o f  d e p o s i t s .  . 
' . When one u s e s  d e p o s i t s  a s  bank ou tpu t  t h e  q u e s t i o n  a r i s e s  whe- 

. . . 
t h e r  t h e  volume of t r a n s a c t i o n s  o r  d e p o s i t s  r e p r e s e n t s  bank- 

9 

produc t  b e t t e r .  Corman ( I n  Fuchs, 1969,ppe155-199) summarizes 

t h i s  problem a s  fo l lows :  

"The s e r v i c e s  p rov ided  t o  depos i to rs . . . can  be 
c l a s s i f i e d  i n t o  t h o s e  r e f l e c t i n g  t h e  volume 



4 
o f  d e p o s i t s  ho ld  and t h o s e  r e l a t i n .  t o  t h e  
volume o f  t r a n s a c t i o n s .  Amnog t h e  former  a r e  
such measures  a s  l i q u i d i t y  and s a f e t y ,  among . 
t h e  l a t t e r  a r e  such s e r v i c e s  a s  book keeping 
and cheque c l e a r i n g . .  The two g+oupings o f  
p o s s i b l e  o u t p u t s  l e a d  t o  r a d i c a l l y ' d i f f e r e h t  
views o f  t h e  f u n c t i o n s  o f  comrnercisl banks  

. and- t h e  r e l a t i o n  o f  bsnk o u t p u t  and monetary 
p o l i c y . .  . . .. Adopting t h e  first view i s  equ i -  - 

. v a l e n t  t e  viewing banks a s  p roduce r s  o f  money 
t o  hold . .  . . . . Adoption o f  t h e  second view i s  
e q u i v a l e n t  t o  viewing banks a s  f a c i l i a t o r s  of  
money payments." 

Volume and t u r n o v e r  i s  t h e  approach used i n  most c o s t  Stu- 

d i e s .  For  example s e e  Benston ( 1 9 7 2 ) ,  Danie l ,  Longbrake and 

Murphy (19731,  B e l l  and Murphy (1968), Longbrake (1973) ,  and 

Longbrake and Haslem (1975) .  

The argument i n  t h e s e  s t u d i e s  is  t h a t  volume and tu rnove r  

cause  t h e  banks t o  i n c u r  c o s t s ,  t h u s  t h e  ' t u rnove r  ad jus tmen t '  

a p p l i e s  t o  bank s s s e t s  a s  w e l l  a s  t o  bank l i a b i l i t i e s  and 

t h e r e f o r e ,  a c c o r d i n g  t o  t h o s e  s t u d i e s ,  d e p o s i t s  a r e  not  cons i -  

de red  a s  t h e  s o l e  s u t p y  o\f banks. 

B.2 Bsnk A s s e t s  a s  Out 
/ 

Another s c h o o l  L l a i m s  t h a t  d e p o s i t s  should be considered 

a s  i n p u t ?  and e a r n i n g  a s s e t s  a s  bank ou tpu t .  1 
d 

Sealey  and Lindley  (1977) sugges t  t h a t  d e p o s i t s  may be 

viewed a s  a n  i n t e r m e d i a t e  p roduc t  wfiich is a n  i n p u t  i n  the.  

p r o d u c t i o n  o f  e a r n i n g  a s p e t s .  A s  t h e y  p u t  it (p.1254): 

"The p r o d u c t i o n  p  c e s s  o f  t h e  f i n a n c i a l  f i r m ,  
f r o m  t h e  firm's 2 ewpoint ,  is a  m u l t i s t a g e  pro- 
d u c t i o n  p r o c e s s  i n v o l v i n g  i n t e r m e d i a t e  o u t p u t s  
where l o a n a b l e 3  funds ,  borrowed. from d e p o s i t o r s  
and s e r v i c e d  by t h e  f i r m  wi th  t h e  use  of cap i -  
t a l ,  l a b o r  and m a t e r i a l  i n p u t s  a r e  used i n  t he  



p r o d u c t i o n  o f  e a r n i n g  a s s e t s .  ~ h i i  t y p e  o f  
* p r o d u c t i o n  is  e s s e n t i a l l y  ana logous  t o 4  the 

manufac tur ing  firm where a  p roduc t ion-  d e p a r t -  
ment p roduces  and S u p p l i e s  a n  o u t p u t  which i s  

+ d i r e c t l y  a n  i n p u t  i n  a n o t h e r  p roces s .  
a l l y ,  t h e  i n t e r m e d i a t e  ou tpu t  cu lmina t e s  i n  
. the- f i n a l  economic o u t p u t  b f  t h e  firm." 

They a l s o  c l a im  t h a t  s e r v i c e s  r e c e i v e d  by d e p ~ s i t o r s  a r e  

more a p p r o p r i a t e l y  a s s o c i a t e d  w i t h  t h e  a  c q u i s i t  ' on of economic i 
i n p u t s  s i n c e  t h e s e  s e r v i c e s  r e q u i r e  t h e  banks t o  i n c u r  r e a l  

c o s t s ,  f a c t o r  payments, w i thou t  y i e l d i n g  d i r e c t  revenue (no  s e r -  

v i c e  charges  a r e  assumed).  P a r t  of t h e s e  f a c t o r  payments a r e  

i n  t h e  form o f  s e r v i c e s  l i k e  book keeping,  cheque c l e a r i n g ,  e t c .  

Such an  approach r a i s e s  two b a s i c  q u e s t i o n s :  C 

L 

( a )  Is t h e  f a c t  t h a t  d e p o s i t s  y i e l d  no d i r e c t  revenue 

t o  banks neces sa ry  knd/or s u f f i c i e n t  t o  p rec lude  them from 
. 

being  t r e a t e d  a s  bank o u t p u t ?  

( b )  'tihat i s  t h e  r e a l  n a t u r e  o f  t h e s e  " f a c t o r  payment>"? 
/ 

Towey (1974,p.59) p r o v i d e s  t h e  framework f o r  answer ing  t h e  

f i r s t  q u e s t i o n  ( t h e  second one w i l l  be ana lyzed  i n  c h a p t d r  f o u r ) :  
4 

"Deposi ts  a r e  l i k e  o t h e r  f i n a n c i a l  c l a ims  i n  t h a t  
t h e  i s s u i n g  firm d e r i v e s  l i t t l e  o r  no d i r e c t  re- 
venue form them.. . The r e l e v a n t  u n i t  revenue 
s tems p r i m a r i l y  from e a r n i n g  a s s e t s  which t h e  
i s s u e  of. c l a i m s  e n a b l e s  t o  o b t a i n .  The d i r e c t  
c o s t s  t o  s o c i e t y  o f  p roduc ing  t h e s e  c l a i m s  is 
v i r t u a l l y  zero b u t  r e s o u r c e  u s i n g  s e r v i c e s  and 
i n t e r e s t  payments a r e  o f f e r e d  as  inducements  
t-ld them. These i n d i r e c t  revenue,  n i l  pro-  
d u c t i o n  c o s t  and p o s i t i v e  s e r v i c e  c o s t  features 
d i s t i n g u i s h  f i n a n c i a l  c la ims  from goods and 
s e r v i c e s  whose p roduc t ion  is c u s t o m a r i l y  ana- 
l y z e d  w i t h  p r i c e  t h e o r y e n  

Thus t h e  r e a l  i s s u e  a t  hand i s  whether  t h e  f a c t  t h a t  c e r t a i n  

k i n d s  o f  d e p o s i t s  e r e  n o t  a  source  o f  revenue i s  more p e c u l i a r  



t h a n  t h e  f a c t  t h a t  a  s u b s t a n t i a l  p a r t  o f  bank c o s t s  a r e  incured  

i n  t h e  form o f  p r o v i d i n g  s e r v i c e s  as. p a r t i a l  i n p u t  payments. 

Which c h a r a c t e r i s t i c  i s  more unique,  t h e  one impl ied  b'y view- 

i n g  d e p o s i t s  a s  a n  i n p u t  o r T h e  one impl ied  by viewing d e p o s i t s  

a s  a n  o u t p u t ,  is a  m a t t e r  o f  s u b j e c t i v e  judgement. 

I n  o u r  view, i m p l i c i t  snd e x p l i c i t  i n t e r e s t  payments may be 

viewed a s  made i n  o r d e r  t o  a t t r a c t  r e s e r v e s .  Viewing d e p o s i t s  

a s  bank i n p u t  may be convenient  b u t  may not  fo l low from a  care -  

ful a n a l y s i s  o f  t h e  banking firm snd t h e  n a t u r e  o f  t h e  exchange 

between t h i s  firm and i ts  customers. - 

Klein  (1971) a l s o  s u p p o r t s  t h e  view t h a t  bank a s s e t s  a r e  a  

proxy f o r  o u t p u t ,  because t h e  r e a l  g o a l  o f  t h e  banking f i r m  is 

t o  maximize t h e  revenues  from t h e s e  a s s e t s  and no t  t h e  l e v e l  o f  

a s s e t s  p e r  s e e  K le in  u s e s  t h e  ' d i r e c t  r evenue t  c r i t e r i o n  t o  

d e f i n e  bank o u t p u t  ( t h o s e  i t ems  on t h e  ba lance  s h e e t  which acc-  

ount  d i r e c t l y  f o r  bank revenue a r e  bznk o u t p u t ) .  

B.3 Both D e p o s i t s  and A s s e t s  a s  Output 
3 A l a r g e  number of s t u d i e s  sugges t  t h a t  b o t h  a s s e t s  

d e p o s i t s  should  be d e f i n e d  a s  bank ou tpu t .  Those s t u d i e s  essen-  

t i a l l y  ana lyze  t h e  banking f i r m  a s  a mu l t i p roduc t  producer .  
F. 

T h i s  appmach  i m p l i e s  t h e  fo l lowing  two major  wajs t o  de- 

f i n e  bank ou tpu t .  

a. The Multiple Output Measure: Such a measure is  o f f e r e d  by 

B e l l  and Murphy (19681, and Benston ( 1 9 B ) .  I n  t h e i r  s t u d i e s  

t h e  bank is r e p r e s e n t e d  by a number o f  s e p a r a t e  p roduc t ion  



, p r o c e s s e s  ( f o r  t h i s . ' c l e s s i f i c a t i o n  s e e ;  Adar, Agmon and Org le r ,  : 

1975)  where t h e  o u t p u t  of each j r o c e s s  ( o r  department.) i s  . 
meast ikd by t h e  n b b e r  o f  accoun t s ,  t h u s  banks p r o d u c t s  a r e  

* . 

cons idered  t o  be n o n j o i n t .  

"The t y p i c a l  commercial bank i s  a m u l t i  r o d u c t  
firm engaged i n  s e r v i c i n g  demand 
7 p o s l t s  accoun t s ,  p r o c e s s i n g  b u s i n e s s ,  i n s t a l l -  
ment and r e a l  e s t a t e  l o a n s  a c c o u n t s  and p rov i -  
d i n g  many o t h e r  s e r v i c e s .  From a  c o s t  s t and -  
p o i n t  ~ 1 1  t h e s e  f u n c t i o n s '  o r  s e r v i c e s  may be 
regarded  a s  d i f f e r e n t  p roduc ts .  .,- 

. These a r e  no t  . jo int  p roduc t s  bu t , can  be 
produced i n  va ry ing~propo i "c ions  depending on  
l o c a l  dem'andh ( B e l l  and Murphy, 1968, ch. 1 2 ) .  

Samuelson (1966) s u g g e s t s  more t h a n  ,one t e s t  f o r  examining 

t h e  e x i s t e n c e  o f  j o i n t n e s s  i n  p roduc t ion .  One such t e s t  i s  spe-  

c i f i e d  and a d j u s t e d  f o r  banks i n  Adar, Agmon and O r g l e r  (1975) .  

Yet i t  h a s  t o  be remembered t h s t  t h e  r e s u l t s  o f  such a  t e s t  

s r e  s e n s i t i v e  t o  t h e  assumed t y p e  o f  p roduc t ion  f u n c t i o n  f o r  

d i f f e r e n t  bank .p roduc ts .  Non j o i n t n e s s  wi th  a  s p e c i f i c  s e t  

of p roduc t ion  f u n c t i o n s  does  no t  exc lude  t h e  p o s s i b i l i t y  o f  

j o i n t n e s s  w i th  s n o t h e r  se t .  * 

w: 
I Under some c ~ n d i t i o n s  , viewing a s s e t s  2nd l i a b i l i t i e s  a s  

bank o u t p u t  may look  l i k e  double  count ing.  A s  f a r  ss a g g r e g a t e s  

a r e  concerned,  t h e y  a r e  two s i d e s  o f  one ba l ance  s h e e t .  And 

a s  fsr a s  s c c o u n t s  a r e  concerned,  i f  eve ry  s t r u c t u r e  o f  bank 

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

f o c u s i n g  on t he  l i s b i l i t i e s  i s  enough f o r  a c o n s i s t e n t  measure 

of  bank output. e 

1 
For  t h i s  p o i n t  s ee  c h a p t e r  t h r e e  s e c t i o n  (2.5.  



b. The Weighted Output Measure: This  approach i s  presented  

i n  Powers (19691, snd Greenbaum (1965, 1966 and 1967). 

I n  t h e s e  s t u d i e s  bank output  i s  represen ted  a s  a weighted 

s u m  of s e l e c t e d  balance shee t  i tems. Powers sugges t s  t h a t  t h e  

output  concept must be t a i l o r e d  t o  t h e  p a r t i c u l a r  ques t ion  asked 

i n  a s p e c i f i c  study. Thus cos t  s t u d i e s  $ o d d  be concerned with 

t h e  l e v e l  o f  s e r v i c e s  provided by t h e  banks which i n  t u r n  should 

r e f l e c t  the  d o l l a r  value a s  we l l  a s  t h e  expected y i e l d  over  
, 

the banks ' customers. He sugges ts  d e f i n i n g  output  a s  t h e  sum 

o f  t h e  ea rn ing  a s s e t s ' t i m e s  t h e i r  r e s p e c t i v e  y i e l d s  and t h e  

d e p o s i t s  t imes t h e i r  r e s p e c t i v e  i n t e r e s t  r a t e s .  

Greenbeurn o f f e r s  ano the r  method of de termining  t h e  weights  :%: 

i n  t h e  above messure. He o b t s i n s  them by experimenting'  with 

l e a s t  square r e g r e s s i o n  equat ions  which de f ine  t h e  r e l a t i o n s h i p  

between t h e  bank's g r o s s  o p e r s t i n g  income and i t s  d i f f e r e n t  
\ 

l end ing  a c t i v i t i e s .  According t o  t h i s  approach h igher  weights  
2 

, a r e  i n t e r p r e t e d  a s  r e f l e c t i n g  more valuable  s e r v i c e s  . 
To t h i s  measure o f  output  Greenbaum a d d s  a nonweighted mea- 

sure of  nnonlending ou tpu tn  but  he f a i l s  t o  i n t e g r a t e  d e p o s i t s  

wi th  h i s  weighted-output mea sure .  

~ h &  a t t r a c t i v e n e s s  of such an  approach is i n  i n t e g r a t i n g  

t h e  demand s i d e ,  consumers preferences ,  with a d e f i n i t i o n  o f  

bank output .  

When one u s e s  t h e  weighted - output  measure approach i n  

2 
If banks a r e  engaged i n  less than  p e r f e c t  competi t ion,  

h i g h e r  weights  w i l l  r e f l e c t  m n o p o l i s t i c  power r a t h e r  t h a n  con- 
sumers' p references .  



an e s t i m a t i o n  of t h e  banks1 cos t  f u n c t i o n  he must remember t h a t  

i n  o r d e r  t o  g e t  meeningful r e s u l t s ,  &anges i n  ou tpu t  through 

time f o r  a  given bank must correspond t o  changes i n  f a c t o r  in -  

puts .  But i n  t h e  case of an output  index, changes i n  t h e  weights  

can cause changes i n  t h e  value o f  t h e  output  without  a cor res-  
C 

ponding change i n  inpu t s .  I n  o t h e r  wgrds, it is not enough t o  

nknoww t h a t  two obse rva t ions  a r e  on t h e  same f a c t o r  -' ou tpu t  

t ransformat ion  curve i n  o r d e r  t o  conclude. t h a t  t h e  value o f  t h e - ,  

product (mix) a t  t h e s e  two p o i n t s  is  t h e  same. The above p o i n t s  

may correspond t o  two d i f f e r e n t  p r i c e  vec tors .  .The va lue  o f  t h e  

t e  output  i s  n&t i n v a r i a n t  t o  changes i n  r e l a t i v e  p r i c e s  

and t h u s  t h e  product ion  func t ion  may not be we l l  def ined  on i t s  

3 i n p u t s  . 
To conclude, we presented  b a s i c a l l y  t h r e e  ways o f  def in-  

4 

i n g  bank output :  a s  bank d e p o s i t s  ( s p e c i f i c a l l y  demand d e p o s i t s )  , 
a s  banks l o a n s  and investments ,  and a s  both d e p o s i t s ,  and l o a n s  

and investments.  Sometimes t h e  money value o f  t h e s e  d i f f e r e n t  

balance s h e e t  i t ems  is  considered t h e  proper  "measure, o t h e r  t imes  

t h e  number o f  accou rps, and some s t u d i e s  use a combination o f  

t h e s e  elements. I n  a d d i t i o n ,  s i n g l e  output  ( d e p o s i t s ,  l o a n s )  

and m u l t i p l e  output  measures a r e  used, so a r e  weighted outpu* 

m e s u r e s .  A l l  t hose  d i f f e r e n t  approaches have t h e i r  drawbacks 

on t h e  way t h e  banking f i r m  is analyzed and on t h e  behav io ra l  

i m p l i c a t i o n s  of  t h e  d i f f e r e n t  models. 

3 
For a  d i s c u s s i o n  of  t h i s  t o p i c  see Mundlak (1963,pp.433-636). - 

- 



It is hard t o  f i c d ,  i n  t h e  l i t e r a t u r e  surveyed, any 8naly-  
, . -. 

- - t i c a l  j u s t i f i c a t i o n  f o r  t h e  choice of a  s p e c i f i c  d e f i n i t i o n  o f  
4 

bank output .  It is  a l s o  c l e a r  t h a t  some o f  t h e  d e f i n i t i o n s  
* .  .. m 

mentioned a r e  used because qf conveniencB. I n  J i g h t  o f  t h e s e  - - 
remarks we w i l l  now d i d f i v e  of t h e  major m o d h s  of  th'e . 

L 

banking firm, .. i 

0 



P C. Micro Models o f  t h e  Banking Firm 

I& t h i s  s e c t i o n  we p r e s e n t  what we c o n s i d e r  t o  be f i v e  
, 

M j o r  p o i n t s  o f  view concern ing  t h e  behav io r  o f  t h e  b a n k i w  f i rm .  

Cur ious ly  enough, a l l  t h e  micro m'odels sugges t ed  i n  t h e  

l i t e r a t u r e  use  a  s i n g l e  '- ou tpu t  d e f i n i t i o n  o f  bank produc t .  

'de w i l l  c l a s s i f y  t h e  models surveyed a c c p r d i n g  t o  t h e  ba l ance  , 
s h e e t  i t em t h e y  use  a s  bank ou tpu t  and o f  t h e s e  

models w i l l  be concen t r a t ed  sround t h e  

*;r>duction c o s t s ,  sd jus tmen t  p r o c e s s ,  

C . 1  Earning Assets as Output 

Earn ing  a s s e t s  a s  bank o u t p u t  t s  a s  an i n p u t  is 

t h e  measure Kareken (19671,  Kle in  Sealay and ~ i n d l e ~  
L/' 

( 1 5 7 7 ) ,  use  a s  t h e  b a s i s  f o r  t h e i r  bank bchavi;r. 

a. Xareken's Model. 

Kareken d e f i n e s  a  total which p r e s e n t s  t h e  

sun o f  revenues  frm l o a n s  and r e s e r v e s .  

T x a l  r e t u r n  on ban;< a s s e t s :  

where rl( is the p t e  o return on rescrms (assumed g i v e n )  and 
\ 

D is the love1 o f  darsnd d e p o s i t s .  i 

b U a r  =turn on loans: 



where r i s  t h e  r s t e  o f  r e t u r n  on loans ,  

Average cos t  o f  one u n i t  o f  loans :  

where i s  a cons tan t ,  

Inaarting (2), ( 3 )  and (G) i n t o  (1) y i e l d s :  
\ 

Equation (2.5)  provides  a fami ly  o f  iso - revenue curves,  

each def ined  f o r  a give'n l e v e l  o f  d. r L  and r ~ '  , Since t h e  

ne t  r a t e  o f  r e t u r n  on l o a n s  dec reases  a s  L i n c r e a s e s  t h e r e  should 
\ 

be a mix, of R and L which maximizes t h e  n e t  revenues,  This  

mix, s u b j e c t  t o  a balance s h e e t  c o n s t r a i n t  (D <R+L) i m p l i e s  
'. # 

an optimum pnk s i z e  ( l e v e l  of d e p o s i t s ) ,  p 

I n  o t h e r  wordsp given t h e  r a t e  of  r e t u r n  o f  l o a n s  and re- 

s e r v e s  t h e r e  is an op t imm p o r t f o l i o  f o r  every  s tock  o f  d e p o s i t s  

with an a s s o c i a t e d  raarianrm net revenue, The net  revenue fun- 

c t i o n  itself i n c r e a s e s  a t  a  dec reas ing  rate wi th  t h e  l e v e l  o f  

d e p o s i t s ,  yond a p o i n t  w h e n  any f u r t h e r  i n c r e a s e  infpl ies  

that only  ex L rsserads (not lolina) i n c m a a o ,  it 
f- 

a constant rate. J' 

A f t e r  d e t e l r i n i n g  the o p t l ~  p o r t f o l i o  fo r  every  given 

s im,  the  bank has to d e t e r n i n e  its optimum scale o f  opera t ions ,  
c. b 

Y The cost function: 
\ 



where r o i s  t h e  i n t e r e s t  r a t e  on d e p o s i t s  and C D  i s  the  cos t  

of s e r v i c e s  provided, 

Upon assumption: 

where b  i s  a cons tant ,  

Therefore : 

This c o s t  function i n c r e a s e s  a t  a  decreas ing  r a t e ,  The 

optimum s c s l e  of  t h e  bank w i l l  be determined at t h e  p o i n t  where 

MC+fR, given a s  p o i n t  D 1  i n  f i g u r e  2-1, 

Figure 2-1 Karekents Model 



t 

Comments : 

Product ion c o s t s  - Ksreken assumes a  cons tan t  cos t  func t ion  

f o r  l o a n s  and d e p o s i t s .  Empir ica l ly  t h i s  assumption is  inva l id .  

A l l  t h e  major c o s t  s t u d i e s  (See,  f o r  example, Benston, 1965 

and 1972, Bal tenspreger ,  1972, and Be l l  and Murphy, 1968) claim 

t h a t  banks enjoy economies o f  s c a l e  i n  t h e i r  product ion  p rocew.  

Theore t ica lxy  t h i s  assumption is needed s i n c e  product ion c o s t s  

don ' t  p l ay  a  cent 'ral  r o l e  i n  t h e  explanat ion  o f  bank behavior 

according  t o  t h i s  model. Production c o s t s  codetermine t h e  equi- 

l i b r i u m  p o s i t i o n  of t h e  'bank only because t h e  given i n t e r e s t  

r a t e  on d e p o s i t s  i s  added t o  t h e  d i r e c t  product ion c o s t s  ( s e e  

equa t ions  (2.6) and ( 2 . 6 ) ' ) .  

Froduction c o s t s  of  r e s e r v e s ,  which a r e  a major source o f  

revenues according t o  t h i s  model, a r e  d i s rega rded  a l t o g e t h e r .  

Even i f  one claims t h a t  t h e  t o t a l  l e v e l  of R i n  t h e  system has  

zero ( s o c i a l )  c o s t s  t h i s  i s  probably not  t h e  case  f o r  t h e  in -  

d i v i d u a l  bank. For any l e v e l  o f  excess  r e s e r v e s  t h e r e  a r e  oppo- 

r t u n i t y  c o s t s  and f o r  any level--uf '  r e s e  ves i n  genera l  t h e r e  -2- 
a r e  d i r e c t  c o s t s  such a s  t h e  c o s t s  involved i n  c r e a t i n g  book 

e n t r i e s .  

The adjustment  process  - This  model p r e d i c t s  two a l t e r -  

n a t i v e  behav io ra l  p a t t e r n s  t h a t  s tand  i n  contf-ast t o  t h e  ob- 

served behavior  of  t h e  baiiking f i rm.  

When rR> 0 t h e  model p r e d i c t s  an  e v e r '  nc reas ing  l e v e l  o f  
+x 

excess  r e s e r v e s  once t h e  bank has  reached tk %ri t ica l*  le-1 

o f  d e p o s i t s ,  Dt, _ i n  figum 2-1. This .  is because net  revenues 
Y. 
.. 
\ 
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decrease a t  a decreas ing  r a t e ,  ( equa t ions  (2.3) and (2.4) ) ,  

t h u s  beyond a  c e r t a i n  l e v e l  of L, marginal  ne t  revenues will 

be negat ive .  

Th i s  means t h a t  any a d d i t i o n a l  inc rease  i n  D w i l l  be a l l o -  

ca ted  e n t i r e l y  t o  r e se rves .  T h i s  impl ica t ion  i s  i n  c o n t r a s t  

t o  t h e  low l e v e l  of excess  r e s e r v e s  i n  t h e  U.S (and i n  t h e '  

Canadian) banking system d e s p i t e  t h e  cons tant  of D.Is . 
"4 

t h i s  because a l l  banks opera te  a t  a  much lower l e v e l  t h a n  D'? 
4 

If so ,  why do . t h e y  i n t e n s i f y  t h e  competit ion f o r  a d d i t i o n a l  

depos i t s?  . * 

When t h e  l e g a l  r e se rve  requirement i; assumed t o  be zero 

(which i s  only  a  s p e c i a l  case i n  Karekents model) t h e  model 

p r e d i c t s  that'no r e s e r v e s  a t  a l l  would be held a s  long  a s  

Do 4 Dr, ( f i g u r e  2-1) ; whereas when D o > D t  , any i n c r e a s e  i n  

D w i l l  be a l l o c a t e d  e n t i r e l y  t o  reserves: It is hard t o  accep t  

t h a t  banks won't hold- r e s e r v e s  i n  t h e  absence of  a l e g a l  r e -  

quirement. ' When r e s e r v e s  c o s t s  a r e  incorpora ted  i n t o  t h e  model, 

o r  i f  r~ is  assumed t o  be zero ( a  case which Kareken does not  

exc lude) ,  we g e t  t h e  r e s u l t  t h a t  beyond a c e r t a i n  l e v e l  o f  de- 

p o s i t s  t h e  bank w i l l  r e  j e c t  any new i n f l u x  of  D because t h e  

marginal  c o s t s  of  suppor t ing  t h e s e  r e s e r v e s  a r e  g r e a t e r  t h a n  

t h e  margihal  b e n e f i t s .  Such a behaviora l  p r e d i c t i o n  should be 

r e j e c t e d  on e m p i r i c a l  grounds, banks, .a lmost  without  except ion ,  
8 + 

accept  new depos i t s .  

Market S t r u c t u r e  - Karken assumes p e r f e c t  compe t i t ion  i n  t h e  

borrowing and l end ing  markets. A s  we w i l l  i l l u s t r a t e  i n  chap te r  
1 



four ,  a  c a r e f u l  a n a l y s i s  of the  na ture  o f .bank  d e p o s i t s  and t h e  

way t h e y  a r e  produced should l ead  u s  t o  a  d i f f e r e n t  conclusion 

about  t h e  " t r u e n  market s t r u c t u r e  of  t h e  banking indus t ry .  

b e '  Kle in ' s  Model 

Kle in ' s  (1971) model i s  a  p o r t f o l i o  a n a l y s i s  of  t h e  bank- 

i n g  firm a s  a  r a t i o n a l ,  
profit 

i z i n g  i n v e s t o r .  
. 

He uses  a  l i n e a r  a d d i t i v e  function of  t h e  fo l lowing form: 

.where Ew i s  t h e  r a t e .  o f  a  r e t u r n  on e q u i t y ,  X j  a r e  t h e  

p r o p o r t i o n s  of  t o t a l  funds  a l l o c a t e d  t o  t h e  j t h  a s s e t  (J=l.. . n ) ,  

E j  i s  t h e  r a t e  of r e t u r n  on t h e  j t h  a s s e t ,  k i a r e  t h e  propor- 

t i o n s  of t o t a l  funds obta ined  through t h e  i ssuance  o f  t h e  i t h  

d e p o s i t  (i-1.. .m), end R i  is  t h e  r a t e  o f  i n t e r e s t  on t h e  i t h  

depos i t .  

When a  l i n e a r  u t i l i t y  f u n c t i o n  def ined  on t h e  r a t e  of  re -  
\ 

t u r n  i s  assumed, t h e  bonks' t akge t  becomes t o  maximize t h e i r  

r a t e  of r e tu rn .  Klein assumes t h a t  banks have r ionopol is t ic  
\ 

power i n  t h e  l o a n s  and d e p o s i t s  market but  none i n  t h e  gover- 

nment bonds market whqre t h e  r a t e  of  r e t u r n  i s  random i n  time. 

The assumed r a t e  o f  r e t u r n  on r e s e r v e s  is a f u n c t i o n  o f  t h e  . 
r 

p e n a l t y  cos t  p e r  d o l l a r  of  cash d e f i c i e n c y  where t h e  de f i c i ency  

i tself  is random with a  f i n i t e  mean. A s tandard  maximization 

p rocess  under a  balance s h e e t  c o n s t r a i n t  y i e l d s  t h a t  ' loans ,  

government' bonds and r e s e r v e s  a r e  he ld  t o  t h e  p o i n t  o f  e q u a l i t y  

o f  t h e i r  r e s p e c t i v e  marginal  r a t e s  of  r e t u r n .  



Product ion Costs  - K l e i n l s  model has  no r e f e r e n c e  t o  pro- 

duc t ion  c o s t s  and t h u s  it can a t  b e s t  provide a  d e s c r i p t i o n  o f  '7- 
t h e  banking firm a s  an i n v e s t o r  (wi th  zero t r a n s a c t i o n  c o s t s )  b 

but  not  a s  a producer,  

If product ion c o s t s  (such a s  wage's) a r e  

t h e  model we g e t  t h a t  t h e  ex i s t ence  o f  governm)nt 'bonds i n  

banks1 por t fo l iosOimpl ies  t h e  use of  a  s c a r e  re>ource (Labor) 

and t h u s  t h e  e x i s t e n c e  o f  r e a l  c o s t s  i n  producing t h i s  output .  

If wagqs a r e  an inc reap ing  func t ion  ( a t  l e a s t  wi th in  some 

range.) of t h i s  ou tpu t  we l o s e  t h e  c e n t r a l  c h a r a c t e r i s t i c  i n  

Klein1s modql - namely, t h e  e x i s t e n c e  of an endogenous p r i c e  . 
which pegs t h e  system. 

Without such a  p r i c e ,  t h e  marginal y i e l d s  would be equated 

not t o  an  exogenous i n t e r e d k r a t e  but  t o  t h e  marginal c o s t s  o f  

producing t h e  v a r i o u s  f i n a n c i a l  a s s e t s .  

The adjustment p m c e s s  - According t o  K l e i n l s  a n a l y s i s  t h e  bank 

f 
w i l l  r e j e c t  any incrementa l  r e se rve  i n f l u x  when i t s  l e v e l  o f  

d e p o s i t s  is such t h a t  t h e  marginal  c o s t s  o f  each a d d i t i o n a l  
/' 

d o l l a r  o f  d e p o s i t s  i s  equa l  t o  t h e  marginal revenue f r o m  t h e  

a s s e t  i t  supports .  T- 

This  a n a l y s i s  cannot e x p l a i n  t h e  e v e r  growing banking i n -  

d u s t r y  u n l e s s  all banks a r e  operat i f lg  a t  a point. where MC-. 

If t h i s  is  not  t h e  case s o m e  o t h e r  argument must be made i n  

o r d e r  t o  e x p l a i n  t h e  ever i n c r e a s i n g  w i l l i n g n e s s  o f  banks t o  

accep t  new d e p o s i t s ,  One such argument is that a n  a d d i t i o n a l  



reserve  i n f l u x  s h i f t s  t he  marginal cost  function. This means 
8 

t h a t  t h e r e  is  an  wactiwW equil ibrium where banks - seek new de- 

p o s i t s  (by brainching , f o r  example) because a t  t he  e x i s t i n g  l e v e l  

PIC MR, and a rpass iver  equil ibrium i n  which t h e  banks only 
8 

pass ive ly  ad jus t  t o  rese rves  influx.  If we accept  t h e  a r ~ e n t  

t h a t  s i z e  p e r  se i a  important t o  banks then they  w i l l  always 
- 

be i n  a s t a t e  of  seeking new deposi ts .  Further  comments on 

t h i s  i s s u e  w i l l  be made i n  chapter  four,  

Market S t ruc ture  - U e i n  assumes t h a t  t he  appropr ia te  market 

s t r u c t u r e  f o r  t he  ana lys i s  of - t h e  banking f i rm is monopolistic 

competition. Like Karekents choice of  pe r f ec t  competition 

t h e r e  is nothing wiQin the  theory,  nor any j u s t i f i c a t i o n  on 
1 

empir ica l  grounds, f o r  t h i s  choice. As we suggested before, ', 
, . 

a c lo se r  look on t h e  behavior of these  f i n a n c i a l  i n s t i t u t i o n s  

u y  r evea l  tq nature  o f  t h e  market s t r u c t u r e  o f  this industry. 
\ 

Kiscellaneous - I n  t h i s  model we have an incomplete treatment ' 

of t h e  risk f a c t o r ,  t h e  result of which i$ a dichotomy between 

banks' p o r t f o l i o  y i e ld  (and t h e  offered r a t e  of  return on t h e i r  
# 

l i a b i l i t i e s )  and t h e  costs:  and y i e l d s  of t h e  i n d i d d u a l  i tems 

l i k e  depos i t s  and equity. A s  e i n g l e 4  (i974,p.995) pu t s  it: 

% l e i n  '8 f f nding of  imdepondence ( b e t w e n  its 
Optimal loan p o l i q  and t h e  r a t e  paid on de- 
p a i t s )  follms frol c e r t a i n  key 8 8 s u p t i o n 8 ,  
u o n g  them 888mpt ions  regarding the  s t r u c t u r e  . 

- of 1- and depos i t s  marlrots and t h e  r e ~ u l t i n g  - elasticities of  supply and demand funct ions ,  
tho  indopendeace found by Klein cannot be shown 
t o  hold i n  a11 as08 on s t r i c t l y  t h e o r e t i c a l  
grormds. ' 

4 1 

This sec t ion  d r a w 8  heavi ly  on Prlngh (pp.990-993). 
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If w e  o u t l i n e  f o u r  o f  K l e i n f s  more impor tea t  assumptions 

we w i l l  understand t h e  reason f o r  t h i s  p e c u l i a r  result and its 

r e s t r i c t i v e  behav io ra l  impl ica t ion .  Those assumptions a r e :  

( a )  The b a n k r s  owners are r i s k  n e u t r a l .  

(b) The bank has  monopol is t ic  power i n  t h o  l o a n  market 

and aonopson i s t l c  power i n  t h e  d e p o s i t s  market. 

( c )  Pe r fec t  competi t ion f o r  government loans ,  
8 

( d )  A s i n g l e  m a t u r i t y  per iod  f o r  l o a n s  and d e p o s i t s  - 
equal  - t o  t h e  l e n g t h  o f  t h e  per iod ,  

Under ( a )  through ( c )  the risk free govelcrrersnt bond r a t e  

pegs t h e  system and t h e  l o a n  p o l i c y  becomes independent o f  

c o s t s ,  i n t e r e s t  payment on d e p o s i t s  and requ i red  r a t e  of re- 

t u r n  by e q u i t y  h o l d e r s ,  

I n  P r ing le  fs tenminology ( p  ,992) : 

m H i s  ( g l b i n f s )  f i n d i n g  t h a t  t h e  c u t  o f f  r a t e  o f  
( r i s k y )  l o a n s  is Bg f o l l o w s  from h i s  a s s u p t i o n a :  
( a )  t h a t  Bg a lone  is exogenous and (b) t h e  inves- 
t o r s  a r e  r i s k  neut ra l . "  

If we assume i n s t e a d  t h a t  banks do compete i q t h e  d e p o s i t s  

( o r  l o a n s )  market and t h a t  t h e  marginal  c o s t s  o f  opera t ing  i n  
I 

t h i s  market am h igher  t h a n  4, t h e  l o a n  p o l i c y  w i l l  be d&n- - 
den t  upon t h e  cost of  t h i s  source.  If i n s t e a d  of assumpti& - 
( d )  we a s s u e  t h a t  banks b u i l d  a long  tern l o a n  p o r t f o I i i e d  

on s h o r t  term d e p o s i t s  and bank o m r s  a r e  not  r i s k  neutral '  bu t  
5 r i s k  a v e r s e  ua w i l l  r each  t h e  sam conclusion - b a r e l y ,  that 

> 
An a s s u p t i o n  th.t is proved t o  be true by t h e  f a c t  that 

p o r t f o l i o s  am d i v e r s i f i e d ,  



dec is ions  concerning aase  c s and l i a b i l i t i e s  a r e  not independent, 

Pyle (1971) de r ives  t h e  fol lowing behavioral  conclusions 

f r o m  a very s i m i l a r  model but with t h e  r i s k  avers ion assumption, 

He shows t h a t  t h e  incen t ive  of  f i n a n c i a l  i n t e w e d i a t i o n  t o  t ake  - 
place is grea te r :  

1. The l a r g e r  t h e  r i s k  premium on loans. 

premium on depos i t s ,  

t h e  pos3tive dependence between loans  and - 
& 

4. The l a r g e r  the  v a r i a b i l i t y  of depos i t s '  y ie lds .  

5 ,  The s ~ l l e r  t h e  r a r i a t i o n  of l o a n s f  y ie lds .  

He concludes (p,  766) : 

"Asset ( l i a b i l i t y )  p o r t f o l i o s  cannot, i n  general ,  

be chosen independently of the  p a r a n t e r s  o f  l i a -  

b i l i t y  ( a s s e t )  f i e lds .  * 
Thus Klein 's  behavioral  impl ica t ions  a r e  unique becauso of 

p-r 

s impl i fying assumptions which have auperior  empir ica l  counter- 

/ Sealey and Lindley (S-L) (1977) do incorporate  production 

c o s t s  a s  an Important explanotor7 var iab le  of bank behavior, 

Tho wst pecu l ia r  aad i n t e r o s t i l y  result is t h a t  efpl l ibrim 

in . t h a  output  n r k o t  (ea rn ing  .rsets in  t h i a  cosa) 1. m e h a d  . 

equ l l i b r i tm  condi t ion i n  t h a  input  ( d a p o d t s )  m r b t  arm though 

pe r f ac t  c o q a t i t i o n  is rummi, This 8-8 i n  con t ras t  t o  



t h e  micro a n a l y s i s  of any o t h e r  pmducer  and t h e r e f o r e  do- 

s e r v e s  a more d e t a i l e d  p r e s e n t a t i o n  o f  t h e  model, 

Tho balance s h e e t  c o n s t r a i n t :  

where R a r e  t h e  r equ i red  r e s e r v e s ,  L a r e  l o a n s  (1-1.. .m), S a m  

s e c u r i t i e s  (3-l...n), D a r e  d e p o s i t s  (g-1. , . p )  and Dg a r e  t h e  

l e g a l  r e se rve  r a t i o s .  

The d e p o s i t s  ' supply funct ion:  

where rp is  t h e  i n t e n s t  r a t e  on t h e  g th  dapos i t .  

S - L r e g a d  d e p o s i t s  a l s o  a s  an i n t e m d i a t o  product ,  

thus :  

is t h e  product ion  f u n c t i o n  o f  deposits' s e r v i c e s ,  

e where is t h e  k t h  i n p u t  used t o  se rve  t h e  g t h  d e p o s i t ,  

( b l a * a t ) e  

Tho product ion  f u n c t i o n 8  f o r  s a c u r l t i e s  and l o a n s  am: 



Vhe economically relevant f a c t o r  combiqations f o r  
t h i s  type of production function a r e  those combi- 
nation8 where ( t h e  two constra ints)  a m  mutually 
l i n i t a t i o n a l ,  thus  insuring t h a t  nona of . the  fa- 
c t o r s  a r e  ava i leb le  i n  swperflous quan t i t i e sn  
(3-L, 1977,~.1277). 

ROP (2.11), (2.12) and (2.13) the re levant  cost functions 

are derived;  

A s  variou.8 deposi ts  a r e  subs t i tu t e s  i n  the  production of 

earning asse t s ,  a cost  minir is ing combination could be dote= 

dnedby minimising (2.10) and (2.11) ' , subject  t o  (2.11). 

This y ie lds  a function of the  following form: 

(2.15) C - C o  (> Li +r Sj) 

F r a  which a p r o f i t  function is derived: 

uhera r ;  is  the u r k a t  rete on loan type I, and 9 i r  the  markat 

, Ra thi8 p r o f i t  function it a n  be m n  t b t  th. margin81 

To illwnto t k  e ~ p i l i b r i m  ia tha -put and input 
. - 



markets l e t  us  fo l lor  S-L's example of one Input ( D )  and orpe 
*y 

output (B). 

(a) The Output Market (b )  The Input Market 

, Dl) I8 tho i n i t i a l  e q u i l i b r i u m  A decrea8o i n  tho pro- 

duetion cost8 rill  Wft tho MC function t o  MC2 , th18 result. 

i n  an e q u i l l b r i u  (E2 , D 2  ) i n  both w k o t a  but the urglnal 
w 

pmxhact of depoait8 (r(: ) a d  tha reserve ra t io  ( d )  are constant 



me adjustment  p rocess  - This  model p r e s e n t s  a p e c u l i w  

result a s  much as i h e  rut- o f  bank e q u i l i b r i u  end its ad- 
\ 
L 

j u s t r e n t  t o  changes i n  t h e  n g l v e ~ "  ( l i k e  f a c t o r  p r i c e s )  am 

concernad. Here, t h e  e q u a l i t y  betwoen t h e  marginal  c o s t s ' o f  

mproducinga d e p o s i t s  and t h e  va lue  o f  t h e i r  marginal .  product 

i s  n e i t h e r  a necessa ry  nor  a s u f f i c i e n t  cond i t ion  f o r  a  s t a b l o  

e q u i l i b r i u  o f  tb banking firr. This  is a rasult of  an incon- 

s i s t e n t  t r ea tmen t  o f  d e p o s i t 8  i n  t h i s  stodel, A t  one s t a g e  de- 

p o s i t s  a r e  n g a r d e d  as an i n p u t  used t o  pmduco earning a s s e t s ,  

a t  t h e  same t h e  S - L c l a i r  t h a t  t h e  bank h a s  t o  a l l o v t e -  r e a l  

r e s o u r c e s  t o  t h e  product ion  of t h i s  a inputa .  Uhy$are t h e s e  

d e p o s i t s  not  been regarded as a a  

R e m a a b l y ,  it would n o t  enable  

a880t8 a8 O P t p ~ t .  

T h i s  anbiguous treatment o f  

output  i n  t h e  first p lace?  

3 - L t o  d e f i n e  t h o  ea rn ing  

d q m a i t s  and t h e  a s 8 m p t i o n  
' of  monopmnis t ic  pouer i n  th. dopos i t  urht am n s p o m i b l e  

f o r  t h e  stmag. result i l l u s t r a t e d  i n  ff-2, 

If 3 - L b d  h e n  c o n s i s t a n t  with t h e i r  oqtmtion (2.10) 

than t h a  e q u i l i b r i m  in th8 i n p u t  w r t o t  ahould b r o  boen tha 

p-flca qwls  t h o  valw of its -marl product, Aim, it i a  
0 

i r p o a a i b l o  to clair  that t h e  b a L  f8c98 h o r i m a t a l  h p  ( o f  

costs of produciy tbow d e p ~ i k ,  



- - 5 4 . ~  

? 
Thi8 .ode suf fe rs  f k o m  t l u P s a m O  groblem meatlonod r i t h  \ 

respect t o  K l e h h m d e l ,  &hat  of  not d i f f e r e n t i a t i n g  b e t w e n  

passive adjustma+ and ac t ive  search f o r  new deposi ts .  ?hi. 

model again  l i e s  the  p a s s i b i l i t y  of  depos i t s  r e Jec t ion  by 
# Y', t 

t h e  bank. 
\ 
I- 

p*et structure -9 - L 7smme t h a t  banks arr ~ n o p 8 0 f i 8 t 8  i n  
\ \ 

the i npu t  (depos i t s )  market and pe r fec t  coapeti t 'ors  i n  t b e  out- \ 

p u t  (earning a s s e t s  market), ~ & d e  from t h e  incons i s t en t  am- 

l y s i s  of  bankst monopsonistic power ( a s  mentioned above) this 

model, again,  makes no e f f o r t  to r o r e a l  the r a r k o t  s t r u c t u r e  o f  - 
t h i s  industry based on the  unique nature of t h e  ind iv idua l  firms, 

Deposits as bank output  is the message of  t- stydie., 
/ 

idea rssemblos Femk's  one while h i s  t reatment of bank c o s t s  

is l lml ted  only to i n t o n s t  r a t e s  rs. a  br0c)d.r concept of  
i 

f a c t o r  p y n n t a .  Tho l a t a r  inc ludes  i n t e n s t  a s  wall a s  w.g.8 
i 

and r e n t ,  8 concapt uhi&hs&s s b r n d  by Pe-k and Toway. For 

t b l j  *-son we &all a n c e n t r a t &  on t h e  model. o f f e n d  by P e r k  

Pemk t r i o 8  t o  pre8e.t tho a q u i l i h t m  (no t  th opt-) 

quantity of  wnoy  (h) a8 tha s m  o f  th. e q u i l l b r i m  q u . n t i t y  



( b )  a f i x e d  cash t o  d e p o s i t s  r a t i o ,  

he i s  a b l e  t o  focus t h e  a n a l y s i s  on t h e  f o r c e s  which determine 

t h e  e q u i l i b r i u  i n  t h e  d e p o s i t s  market a lone.  

According t o  ~ e s d k  bank product (demand d e p o s i t s )  i s  not 

produced and s o l d  o u t r i g h t  but produced and rented .  

I n  t h e  case o f  t h e  a c q u i s i t i o n  of a primary d e p o s i t ,  the  

customer pays $1 f o r  each d o l l a r  o f  a demand d e p o s i t  and some 
9 

s o n i c .  charges ( 5 )  f o r  being a b l e  t o  use t h i s  product  which, 

p h y s i c a l l y ,  s t a y s  wi th  t h e  bank. I n  t h e  case .of the  a c q u i s i t i o n  r 
of a seconds& d e p o s i t  t h e  borrower g e t s  a d r s a d  d e p s i t ' o q  

which he pays s e n i c e  charges i n  exchange f o r  a n  1,O.U. I n  
8 a d d i t i o n  t o  t h e  s e r v i c e  charges  t h e  borrower a l s o  p y a  a " m n t a l  

chargeA ( q )  which is  t h e  i n t e r e s t  on t h e  loan.  Thus t h e  re- 
\ 

venue v a r i a b l e s  a A  rz and re . 
The suggested c o s t  v a r i a b l e s  are: 

rc - Tho ( o p p o r t u n i t y )  c o d  oq requi red  r e s e m s .  

r; - Costs  o f  r eneg ing  t h e  investment p o r t f o l i o .  

r, - The c o s t s  of w d c i n g  depos i t  accounts .  ' 

rt - lorma1 p r o f i t s ,  t a x e s ,  insurance  expendi tures ,  e t c .  
.. 

Given t h e s e  v a r i a b l e s  aad a product ion  f u n c t i o n ,  t h e  mr- 

g i n a l  and ateraga c o s t  f u n c t i o n s  f o r  t h e  firr and - t h e  indust-  

9 
b- t o  th. d u d  m c t i o n ' f o r  but ou tpu t ,  it, according  



Given a p o s i t i v e  r e s e r v e  r a t i o  and a f i x e d  H, t h e  first . 

a c o n s t r a i n t  i n p l i e s  t h a t  t h e  emand f o r  d e p o s i t s  depends on 

t h e  p u b l i c ' s  ho ld ings  o f  currency which dec rease  as t h e  quan- 

t i t y  of  demand d e p o s i t s  increases .  

The second c o n s t r a i n t  is der ived  fmm Pesek" s '"converti- 

b i l i t y  c lausem.  

"The banker is  s u b j e c t  t o  a c o n v e r t i b i l i t y  c l ause  
t h a t  imposes on h i s  t h e  o b l i g a t i o n  t o  exchange 
on demand $l of currency f o r  $1 o f  demand de- 
pos i t . .  . It is  easy  t o  see t h a t  t h i s  conver- 
t i b i l i t y  c lause  l e a d s  t o  t h e  e s t ab l i shment  o f  
a f i x e d  minimum r i c e  (purchas ing  power) o f  de- / p o s i t s n  ( P e s e k ,  b70,p.)67) .  , ' d c 

When Pm is lower t & n  Pr a r b i t r a g e ,  which i s  assumed t o  

be c o s t l e s s ,  w i l l  equate  t h e  two p r i c e s .  A s  C and D a r e  sub- 

s t i t u t e s ,  an i n c r e a i e  i n  t h e  s e r v i c e  charges ( r j  ) w i 1 . l  result 

i n  a n  increased  demand f o r  C a t  t h e  expense o f  D. Th i s  r e -  

l a t i o n s h i p  and t h e  bank's supply and c o s t  f u n c t i o n s  a r e .  i l l u s -  . 
t r a t e d  i n  f i g u r e  2-3. 

( a )  The Industq (b )  The Benk1ngPi.n 



Since a r b i t r a g e  c o s t s  a r e  assumed t o  be zero, t h e  p r i c e  

of derand d e p o s i t s  ( t h e i r  value i n  t e n n s  o f  a basket  o f  goods) 

- W,  should be 'eq-1 t o  t h e  p r i c e  of currency ( i n  terms o f  t h e  t 
same b a s k e t )  Pm. 

The p r i c e  t h e  c o n s m e r  pays f o r  $1 of  demand d e p o s i t s  is 

equal  t o  $l of currency p l u s  t h e  s e r v i c e  charges.  Thus a t  t h e  

p o i n t  o f  e q u i l i b r i t m  R - Pd = l + r ~  . - J 

A s  t h e  value o f  o u r  r e p r e s e n t a t i v e  basket  o f  goods moves 

t o g e t h e r  wi th  t h e  genera l  p r i c e  l e v e l ,  t h e  demand f o r  d e p o s i t s  

. corresponds a l s o  t o  a given p r i c e  l e v e l .  Thus each p o i n t  on 

t h e  DD1 curve corresponds t o  a d i f f e r e n t  p r i c e  l e v e l  and t h e  

average and marginal  c o s t  f u n c t i o n s  a r e  def ined  f o  a given 6 
p r i c e  l e v e l  only. 

Product ion c o s t s  - I n  t h i s  model we f i n d  f o r  t h e  first t h e  

a d e t a i l e d  a n a l y s i s  o f  t h e  banking finn a s  a producer and t h u s  

product ion hsts become t h e  focus o f  t h e  analysis. Hoverer, 

t h e  reason t h a t  t h e s e  c o s t s  are c l a s q i f i e d  according  t o  t h e  

balance s h e e t  i t e m s  ( r e s e r v e s ,  d e p o s i t s ,  e t c ,  ) and not  acco- 

r d i n g  t o  t h e  type  o f  i n p u t  (wages, r e n t ,  e t c . )  is n o t  c l ea r .  

ray also q u e s t i o n  the  r o l e  of  r e s e r v e s 1  oppor tun i ty  

c o s t s  a s  d i r e c t  product ion  costs unless we a r e  shown a d i r e c t  

l i n k  between t h e  10-1 o f  reserves and t h e  -1- of bank out-  

put .  
.. 

The adjus tnnt  p r o ~ o s d -  The a d J l t r t t . n t  p rocess  of t h e  bnklng 

flrm t o  changes in  the 1&mes1 a s  implied by t h i s  model I 8  
0 



unsa t i s fac tory  because of  two p a s o n s :  

( a )  T h i s  model, a s  t h e  ones surveyed before, o f f e r s  no 

explanation f o r  t h e  bank's r eac t ion  t o  an incremental keserve 
r 

i n f lux  and t h u s  does not exclude r e j e c t i o n  of n e r  deposi ts .  

( b )  Pesek f a i l s  t o  recognize %hat  t h e  demand f d c t i o n  

(DD I i n  f i gu re  2-3) i s  not t h e  average revenue func t ion  f o r  - 
the  bapking f im  and thus  (w ,Do ) can not descr ibe  t h e  equi- - 
l i b r i u m  pr ice  and 

The main source of bank revenues a r e  not t h e  se rv ice  . 
charges but t he  r e n t a l  payments from-direct  and i n d i r e c t  ( loans  

and investments) r e n t i n g  of  output.  Those i n t e r e s t  payments 

a r e  recongnised by Pesek i n  h i s  pr iceand cos t  va r i ab l e s  spe- 

c i f i c a t i o n  but -are not a n a l y t i q l l y  incorporated i n t o  h i s  model 

(figure 2-3). Incorporat ing these  revenue8 i n t o  t h e  model 

means that the  demand function f o r  depos i t s  ceases t o  represent  

the  avorag. revenue funct ion which the  bank faces ,  The moment 

t he  demand funct ion and t h e  average revenue funct ion are not  

i d e n t i c a l  - t he  e q u i l i b r i m  pos i t i on  of  t h e  banking firm and 

the  i n d u s t v ,  and t h e  a d j w t i e n t  process can be described a ~ d  

analyzed d i f f e m n t l y .  

Markat s t r u c t m  - h s o k  rocognlres  t h e  exis tence  of t h e  con- 

v e r t i b i l i t y  clause and the m i n i r \ n  p r i ce  cons t ra in t  h p l i e d  
. 

by i t  but f a i l s  t o  see t h e  l i n k  botinen t h e w  a h a r a c t e r i s t i w  

and t h e  market 

Tho i s sue  

clause and t h e  

structurm of t h e  banking industry.  
\ - 

I8 whether the  e r i s t ence  of t h e  k n r e r t i b i l i t y  

der1-d m i n i r t r  pr i ce  cons t r a in t  does not imply 

% 



t h a t  competiti'on i n  t h i s  indus t ry  can herdly  be *perfect .  The 

reason f o r  t h i s  my be t h a t  t h e r e  w i l l  probably be d i f f e r e n t  

degmes  of c o n s u e r ' s  confidence i n  t he  a b i l i t y  of  t h e  banks 
6 t o  exerc i se  t h e i r  duty (conver t ing demand depos i t s  i n t o  cash) . 

If the  b8nking f i r r  can e f f e c t  t h i s  degree of confidence, t h e  

demand funct ion it faces  won't be hor izonta l .  Thus t he  banking 

f i r n  and t h e  indus t ry  should ins tead be analyzed i n  terms of  

monopolistic competition. 

To use Kleia's (1974) teminology,  when each bank can 

a f f e c t  t he  p r c e i k d  l e v e l  of  its consmerst*confidence it means 

t h a t  it i 8  producing a uniqua output' i n  t he  sense t h a t  t h e  re- 

l a t i o n s h i p  between its money ( d e r ~ n d  depos i t s )  and goverzment 

money (currency)  c a r r i e s  a d i f f e r e n t  p r i c e  than  another b a d ' s  
/ 

money. n u s  extrem r a u c ~  d i f f e r e n t i a t i o n  m y  be thb r e s u l t  t..a 
where it makes l i t t l e  sense t o  analyaa batpks as pe r fec t  com- 

p e t i t o r s .  

Toweytr (1974) model resembles Pesek's arrolysia . b e  i n  ' 

t h i a  modal r e  f i nd ,  f o r  t ha  first time, a - e x p l a n a t i o n  of  t he  
', 

\ 
adJuqtrent  o f  t h e .  banking fi* t o  any increase  - in  t h e  l e v e l  o f  

m u r i a * .  Torny also tries to provide a n  answer t~ t h e  un- 

solved i s s u a  of  what i8 t ho  mtru8r market s t r u c t u r e  i n  which 
\ 

t h e  banking i n d u s t r j  operataa,  HI$ atruet\u'el  a s a u p t i o y  arm 

6 
Thir argumnt r r y  not  hold whan t h e  dapos i t s  a n  ga8ranteed 

by a fad o r  info~1111 dapoblt  Ins-nco scham. ?or t M 8  
pint m e  chaptar  4, m c t i o n  B. 



( e  1 
The cost  

- 6 0 -  
< .  

\ Service charges (and the  quant i ty  of  s e r v i c e s  pro- 

vided) a r e  t h e  only m n s  through which banks coapeta 9 
f o r . t h e i r  s h a m  of the  t o t a l  l e v e l  o f  reserves ,  

Banks hold no excess r e se  . re 
Th: des i red  l e v e l  of equi ty  is a  fGd f r a c t i o n  of  

. I 

the. l e v e l  o f  depos i t s ,  

The earning a s s e t s  'department ' is character ized 
. 

by t h e  condi t ions  of pe r f ec t  competition. 

Only demand deposits can be considered as bank output ,  

function: 

(2.17) C - C (D, Z1 . .. .j. .. ..Zs ) 

-7 

where D a r e  dsaand depos i t s  and 2 a r e  the  s e rv i ce s  (incluc 
t 

ding 
4 

i n t e r e s t  ~ a y m e n t )  rendered, 

The revenue function:  

where p  i a  t h e  r a t e  of  r e t u r n  on the ,  hoaogeneous, earning 

asmt8,r is t he  reserve r a t i o  on demand deposi s, e i s  t h e  d 
equi ty  r a t i o ,  and A i  a r e  t h e  charges l e f l e d  i n  r e t u r n . f o r ' b a n k  

t 
Tha remnuo func t ion  (1.1)) & w e  t h a t  ,?buoy overcows  t h e  

problem mentioned in connection with Pesekls model, . I n  h i s  
% 

rod01 the a a r n i w  a u a t a  aro  an  irpbrtant aourco of baqk re- 



the  usual demand func which stands f o r  t h e  revenues from - 

- output only (whether deposi ts  o r  earning a s s e t s ) .  

order  condition f o r  reximum p r o f i t s  when the l e v e l  

can be adJusted is: 

and when the s e n i c e  charges can be adjusted it is: 

t i t u t e  the  yrglnal revenue, and the  first t e r n  on the r i g h t  -.-' 
hand aide of t he se  equrtiona .r.rgin.l costs. 

The o ther  terns on tho right h n  the  variation cos ts ,  

t h e  cost  t o  a pmducer of of h i 8  o f f e r  

s u f f i c i e n t l y  to  cbmngo h i 8  

wt Towy wanto t o  cam7 en his &aia i n  t e m a  of per- 

fect competition and thu8 c l a i u  (p.63) ) 



makes the  smetry with the  Xarshallien compe- 
t i t i v e  outcome even more apparsntn. 

The e q u i l i b r i u  pos i t ion  according t o  t h i s  i s  n p n -  

sented by point A i n  f igure  2-4. 

Towey ' 8  Model 

To see- the ad jus t len t  mechanism l e t  us follow Towel's 

rnolysia  of a change i n  r. 'Phi8 change has two ef fec ts :  

Vhe Earning e f f e c t n ,  as r w e s  up t h e  UB function 

goes down ( 3W3r - - p < ~ ) .  

T h e  Resene  st Effactm , a s  r go08 up each bank ? 
increaees the  v o l l  of saxvices it o f f e r s  mu& a s  

v 

t o  c a p m a a t e  itself f o r  the  i n i t i a l  loss of da- 
\ 

msit8. mi8 c o l l e c t i n  e f f o r t  n k e s  each bank ' 8  

own s e r r i c e s  1.88 ef fec t ive  i n  a t t r r c t i w  r e s e m s ,  

Yhan the  1 e n 1  of r a s e m a  i n  tha a p t e m  is increased (by 

O1SD f o r  example) )ICo s h i f t 8  t o  W C f  (figure 2-4) a s  a lvsult of 



t h e  r e s e r v e  - c o s t  e f f e c t .  A t  p o i n t  B ML)MC , according  t o  To 

Towey, output  w i l l  be increased  by r a i s i n g  t h e  s e r v i c e s  l e v e l  

and t h u s  t h e  bank w i l l  move t o  po in t  C. A s  t h i s  i n c r e a s e  i n  

s e r v i c e s  is done by a11 t h e  banks which;Boined r e s e r v e s ,  it 

imposes a pecuniary e x t e r n a l i t y  on o t h e r  banks s i n c e  t h e i r  o ld  _ 
r' 

l e v e l  o f  s e n i c e s  is able t o  a t t r a c t  fewer d e p o s i t s ,  t h u s  s h i f -  

t i n g  the  MC f u n c t i o n  back t o  t h e  le f t .  T h i s  p rocess  w i l l  con- 

t i n u e  as l ong  a s  d e p o s i t s  a r e  not expanded by t h e  full m u l t i p l e  

o f  m s e r v e s .  

Comments 

The adjustment  procesr, - Toweyfa model o f f e r s ,  f o r  t h e  

first t ime,  a n  exp lana t ion  whybanks won't r e j e c t  now d e p o s i t s  

even though it is a t  a po in t  where t h e  marginal c o s t  of pro- . 
ducing them is equal  t o  t h e i r  mrginal mmnm. Wb.n t h e  bank 

f a c e s  a r e s e m  i n f l u x  its c o s t  f u n c t i o n  is shifting t h u s  

t fo rc ing '  a n  oxpansion of output. 

Yet, t h o  a d J u s t n n t  proceas  as desc r ibed  h a s  mme b e h a d o -  
C 

-1 Impl ica t ions  which s e e m  t o  ba In c o n t r a s t  t o  t h e  d a i l y  ex- 
I 

As an e x a r p l o ;  The i n c r e a s e  i n  t h e  10-1 o f  aer r icer , ,  p e r  

s h i f t  t o  .the or iana l  p o 8 i t i o n  ao tbt the in- l am1  of 

d e p o s i t s  can k u p b h e d  only by tb antry of m b.nk8. lb 

do no t  o b s a m  this r r l a t i o m h i p  batman a309 .ad tho n l r  



We t h i n k  t h a t  t h e  U shaped c o s t  func t ion  i s  due t o  t h e  i n -  

c reased  l e v e l  o f  @ scarce r e s o u r c e s  and t h e i r  dec reas ing  e f f i -  

c i e n w  i n  suppor t ing  a h igher  l e r e l  of  depos i t s .  Among t h e s e  

p s o u c e s  a r e  thoso needed t o  p ro r ide  a h igher  r o l u e  o f  s e r v i c e s  
./' 

/ produced, which does not Faply 8n i n c r e a s e  i n  t h e  l e v e l  of ser- - 
v i c e s  per d o l l a r  of d e p o s i t s  which s h i f t s  t h e  UC f u n c t i o n  back- 

wards  according t o  t h i s  model. Ve contend t h a t  banks do no t  

i n c r e a s e  t h e  l e v e l  o f  a e r r i c e s  per d o l l a r  o f  d e p o s i t s  when 

t h e m  i s  an  i n c r e a s e  i n  t h e  l e w l  of  reserves .  The). ID@). do so 

i n  order t o  a t t r a c t  a l a r g e r  f r a c t i o n  of r e s e r v e s  ou t s t and ing  

b u t  not  n e c e s s a r i l y  as a r e a c t i o n  t o  a n  exogenous i n c r e a s e ,  

T h u  T o w y l s  mecbonim, changes i n  t h e  l e v e l  of s e r v i c e s ,  is not  . 
n e c e s s a v  and may y i e l d u t r a x q a  r e s u l t s  i n  e x p l a i n i n g  t h e  dy- 

namics o f  bank behar io r ,  
b 

Market S t r u c t u r e  - Towy asuuaes  t h a t  banks W e  monopolis t ic  

powsr i n  one market,  t h e  d e p o s i t 8  market, and arm p e r f e c t  com- 

p e t i t o r s  i n  t h e  loans market and, yot ,  want8 t o  d e r i n  t h e  

e q u t l i b r i u  s o l u t i o n  of  t h e  Vs t a  i n  terns o f  p e r f e c t  compe- 

t i t i o n .  The reason fo r  t b n t  p e c u l i a r  a n a l y s i s  is t h a t  Tow7 

does no t  d e r i n  the   nop pol is tic powor. c h a n c t e r i a t i c  f r a  

the ,cuturo  of  t h e  bnklng firr b u t  a irp ly  a s s u e r  it and thu8  

/ Towy'u trea?aant o f  tb. v a r i a t i o n  c o n  is ambiguous and 
I 

j s t a n d s  i n  contrast  t o  his a d p i 8  of t h e  adj0btm.t  proAaa. 
I 



Scitorsky (1952 p.255) points  out ,  t h a t  a t  tho o q u l i b r l u  point 

the  pFIce the  bank c b r g e s  fo r  its pmduct is o q w l  t o  t h e  

rorgib.1 cost8 of production p l u s  tho var ia t ion  c o a .  The 

l a t o r  equals tho product price' over tho demand e l a s t i c i t y .  

% t a t  Tony  e l a t s  (- oqtaationr 2.19 - 2.21 on p a p  60) 
r(. 

tbat b0ca-e of the  quest f o r  profit., a t  tho e q d i b r l u  point ,  

~ g i l r . 1  coats alorn w i l l  equal the  pr ice  of tho  product rhich 

m e a n 8  t h a t  the quant i ty  of doposits  producod is insensitive t o  
\ 

the  banks ronopol i s t ic  power i n  the  doposits  u r k o t .  If 80, 

Towy(a m u i r i s a t i o n  p r o d u n  18 not c o m c t .  On tho dthor 

hand, only if banks do hare aao w n o p o l i s t i c  pouor i n  tho ( \ 
! 

product markot can one c l a i r  t h a t  competitive forcos  will n- 

salt i n  changer in tho r o l r  of aerricos por d o l l a r  of 

doposit8. T h u ,  this Pod01 lemma ru with no clur id08 about 

an tappropriatot  vFht atruc~ 'bra  (if any) of the banking 

!T' iadprtq. 
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D b  

I n  t h i s  chap te r  we presented  f i v e  models o f  bank bo- 

hav io r  r h i c h b p r e s e n t  d i f f e m n t  a d  gometire8 opposing d e w s  

about  tho  r o l e  o f  banks and t h e  way they  opera te .  Our main 

f i n d i n g s  a n  -riami around the f o l l o r i n g  f o u r  po in t s :  
/ 

(1 )  Bank ou tpu t  d a f 3 n l t i o n a  '. A Bank s t u d i e s  & d i f f e m n t  d e f i n i t i o n s  o f  bank ou tpu t  

l e s s  o u t  o f  s o l i d  t h e o r e t i c a l  j u s t i f i c a t i o n  and more becaum * 

o f  convenience i n  terns of  t h e  a n a l y s i s  a t  b a d .  

Sore s t u d i e s  d e f i n e  bankst  e a r n i n g  a s s e t s  a s  t h q i r  out-  

p u t ,  a n  approach which i r p l i e 8  t h a t  d e p o s i t s  ahould be n g a r d e d  

a s  a n  input .  Yet t h e  f a c t  tbt s a e  d o p o s i t s  f i e l d  an  ex- 7 
\ 

* l i c i t  income t o  banks (and thua  are c l o s o r  t o  be- a n  o u t p u t )  
4 

makes t h i s  v i e w  i n c o n s i s t e n t .  Thia b r i n g s  s a e  w d e l s  t o  de- 

f i n e  d e p o s i t s  a s  a n  i n b u t  and a n  in te rmedia te  a t  t h e  

Othor s t u d i o s  nerd d e p o s i t s  as bank output.  In this 

cam tha p r o b l a  is t h a t  ea rn iq  assets and Q O ~  d o p o s i t s  a m  

the main source o f  rmmmp.8 for  t h o  banking f i r r ,  thia fact 

is not iawrporetod m o  most o f  th. rod.ls. 

i Another problm w i t h  this approach is t h a t  only demand dm- 

*sits a n  regarded as  bank ootput and t h e  t r m a t n n t  o f  o t b o r  



4 
# 

/ '  

2. 
12 )  Rodtact ion Costs and t h e  Operation o f  t he  Banking P ' d  

The d i f f e r e n t  r i c m  models i n  banking t h e o r y  sugges t  two 

b a s i c  views concerning t h e  role of t h e  indivTdua1 bank and 

t h e  banking i n d u s t v  i n  o u r  e c o n m i c  system. x 

( a )  2'hc i n t e r r e d i a t i o n r o l a .  Banks a r e  ( r a t i o ~ l )  i n n -  

s t o r s  borrowing short term money and i n v e s t i n g  it i n  long  term 
Y) 

s e c u r i t i e s ,  By so doing t h e y  am not d i f f e r e n t  from any o t h e r  

interrmediator. The in te rmedia t ion  r o l e  is u s u a l l y  analyzed 

a l o a g  t h e  l i n e  o f  P o r t f o l i o  Theory, banks try t o  maximire 

t h e  expected y i e l d  and their investment p o r t f o l i o  ( l o a n s  and 
\ - 

s e c u r i t i e s )  given t h e  degree of r i s k  ( i Y  u n c e r t a i n t y  is assued)  

t h e y  am ready t o  bear ,  

These models d i s r e m r d  wp*uction costsm a l t o g e t h e r  and 

t h e r e f o m  wages, rents, e t c ,  do not  appear  a s  explanatory  

v a r i a b l e s  i n  t h e i r  behav io ra l  p r e d i c t i o n s ,  

( b )  The p m d u c e r l a  role o f  banks, The rode14 which pro- 
J 

r i d e  this d e w  - suggost tbt banks behavior  should be m ~ l y a o d  

and tha der ived  cost f'uaction p l a y  a dominant role i n  d a r i r i l y  

t h e  n p i r i c . 1  i q l i c r t i o m  of tho- rodol8, 



bat models predic t  Wt banks would mJect d a p o ~ i t a  i f  

they already o p a n t a  a t  the  e q u i l i b r i u  point when ~ a r g i a e l  

Cost8 aq-1 marginal nwnues.  S i m  itself as a wtirs f o r  

continuop. g o u t h  am3 changes i n  the  n&nr r e q u i m e n t  and 

tho lava1 of  t o t a l  n s a r r s s  as a f fec t ing  the  cost  functiorm, 

Thk tbesa dais Jiald uome pecul iar  p r r d i c t i o m  about. * 

t ha  behavior of tb. b n k l n g  firm. 

Th? thoow mrmpd do08 not o f f a r  a lay t o  IdantiJy tha  

b 

rum rhjch bast  daser ibes  tha  r y  bnka  operate. It i l a o  doma 





A. The Bole of  A Theory of t h e  Bankinp; Firm 

Our s tudy i n t o  t h e  behavior  o f  t h e  banking firm is based 

on what appear  as two r i s c o n c e p t i o n a  about t h e  nature of op- 

e r a t i o n  and ' t h e  unique mle of t h i s  i n s t i t u t i o n  i n  our eco- 

nomic system: C 

( a )  Banks a r e  u s u a l l y  t r e a t e d  a s  f i n a n c i a l  i n t e r m e d i a r i e s  . 
and t h e  phys ica l  product ion  p rocess  i s  most o f t e n  negleqted,  

As Murphy (1972,p.614) puts it: 

" C o r e r c i a 1  banking is a n  i n t e r e s t i n g  i n d u s t r y  
because i n  my opinion  it is d i f f i c u l t  t o  con- 
struct a n  i n t e g r a t e d  theory  o f  t h e  banking firr 
t h a t  tmts l i q u i d i t y  management, p o r t f o l i o  se- 
l e c t i o n ,  p r i c i n g  p o l i c y  and p h y s i c e l  product ion  
p r o c e s s e s  s i r u l t a n e m s l y  \ 

When one uses the %anke as in termediar ies .  concept f o r  a 

deacrciption of  t h e  bankin( f i r r ,  'as does Klein (1971) for  ax- 

u p l a ,  bank operrrtirrg c o s t 8  am hard ly  m n t i o n d  and becam 

i m l o v a n t  a s  f a r  as Mak bel iar lor  is concerned. T h . 8  one my 
I 

jup t h e  u m a r r a n t a d  concl ru lon  t h a t  banks 8-  i n 8 a n s i t i ~  

(b) Mots ur m s p o n s i b l a  f o r  t h o  o x l s t o a c a  o f  om f i -  

bayand that  8 t t r l b u t . d  to r lmst  any o t h a r  8-t pmducfd, i n  



t o  i l l u s t r a t e  this p o i n t ,  This  equat ion  ( i d e n t i t y )  has  t h e  

fo l lowing  form: \ 

B where c 1s-e cash t o  demand d e p o s i t s  r a t i o ,  t is t h e  bime 

t o  demand d e p o s i t s  r a t i o ,  e is t h e  excess  r e s e r v e  t o  demand 

d e p o s i t s  r a t i o ,  Rqd and Rgrare t h e  r e s e r v e  r e q u i n l o n t s  a g a i n s t  

demand and t h e  d e p o s i t s  r e s p e c t i v e l y ,  B is  t h e  monetary base 

and Ml is t h e  money s tock  (currency and demand d e p o s i t s ) .  

Th i s  equa t ion  e x p l a i n s  c&nges i n  t h e  money s t o c k  i n  te rns  

of changes i n  t h e  monetary base and a m u l t i p l i e r  which is a 

f u n c t i o n  of  some f h e d  c o q f i c i e n t s .  

Almost no b e h a r i o r a l  assumption is made concerning t h e  de- 

t e rmina t ion  of c ,  t and e .  Bank p o r t f o l i o  behavior  is  g l h n  

no mle. 

aBanks a r e  caught etween exogenous cash and f i x e d  
r e s e n e '  r a t i o s  a n l  Ublic p r e f e r e n c e s  t h e  l a t t e r  
de termining  how mucR of  t h e  cash suppi, t h e  Mnka 
g e t .  Expansion t o  t h e  lirit of m s e r r e s  is a s s m d  
always t o  be p m f i t a b l a .  (Chick, l977,p.87). 

If bank c o s t s  do not  rotter t h a n  t h o  above equa t ion  m y  

odequetoly d e s c r i b e  both t h o  mcro a s p e c t  of banka, their m1a 

i n  tho ronoy c n a t i o n  procam, and 8 peculiar micro aapoet, 

oprrt iry  i n  a % o c b n i d c F y  uhlch n be desc r ibed  by 8 Ir 
handful of (.Lost) fhd y f f i c i o n t a .  



nor any conslate& re l a t i ahah ip  between bank cos t s ,  con&mers f '  
. 

If bank cost8  should be p a r t  of the  ana lys ia  a 8  w suggest,  

one may e s t a b l i s h  a connection between t h e  conventional demand 

s ide  an . ly8 i s  of t h e  macro importance of bank output  (as M in 
w - 

the  u t i l i t y  function,  e t c , )  and a supply a n a l y s i s  of t h e  r i c r o  
\ 

foundations of  bank output,  . 
The holders of  a s s e t s  which' f i e ld  l i q u i d i t y  se rv lces  (bpnk 

depos i t s  i n  our  a m l y a i s )  docldm t h e i r  o p t w a l  holding on the  

basis of  t h e i r  p r ice ,  but thl8 pr ice  is  t h e  8Imultaneous r e s u l t  

of them assets ho lde r s t  & t h e  f a c t o r  cos t s  of 

producing these a s s e t s ,  T h a t  is, the  m l c r o / ~ c r o  h t e n c t i o n  

aspect  can be raducmd t o  t h e  intersection of d & d  a d  supply 

con&idoratlons, and th. copn.ctiag l i n k  i e  t h e  price of l i q u i -  

a d i t y  88&~08, 

8rr mt t h e  flrst t o  upreas. i n t e r o a t  i n  Malt eomt8, but 

a h a t  811 tho  o d s t i a g  c o r t  s tud iea  focua on t e s t s  o f  tho oco- 



Our study i s  aimed a t  analyzing t h i s  unique nature of  the 

banking firm, indentiffing a meaningful measure of  bank output 

and incorporating the, various balance-sheet and. income-state- . 
. 

ment items into a caprehensire rodel of  bank beherlor, there- 

by explaining the l ink betwen the determinates o f  bank be- 

havior and the supply'of TmonbyT. 



Be I n t r o d u c t i o n  - *+ 

I n  chap te r  one we p resen ted  f o u r  i s s u e s  around which we 

focused our  c r i t i q u e  of  t h e  e x i s t i n g  banking theory .  These 

i s s u e s  were : 

( a )  Bank ou tpu t  d e f i n i t i o n  

(b) Product ion c o s t s  and t h e  o p e r a t i o n  o f  t h e  banking f i r m  

( C )  R o p e r t i e s  o f  banks p rocess  of adjustment  t o  changes 

i n  t h e  ngivensw 

( d )  Market struCture of t h e  i n d u s t r y  

I n  t h i s  chap te r  we provide our  d e f i n i t i o n  o f  bank output .  

A d e f i n i t i o n  which is d i r e c t l y  l i n k e d  t o  o u r  vie* p o u t  t h e  _, 

r o l e  o f  t h e  banking firm and t h e  i n d u s t r y  i n  a money economy. 
< 

The second p a r t  ofJhis chap te r  e x p l o r e s  t h e  n a t u r e  and 

t h e  c h a r a c t e r i s t i c s  o f  t h e  demand f u n c t i o n ( s )  f a c i n g  t h e  bank- 

ing firm. 

Thus t h i s  c h a p t e r  d e a l s  wi th  one element of t h e  tmoneyt 

s tock  d e t e r r i n a t i o n  process-namely, consumers ' p r e f e r e n c e s  with 
1 

regard  ' t o  benk depos i t s .  Consaaers ' p r e f w e n c e s  are a m l y r e d  

by using L s n c a s t e r t s  (1966) c h . r a c t e r i u t i c s  approach- wi th  bank 

d e p o s i t s  ~ M n g  as m g o o d s m  and l i q u i d i t y  m r ~ $ e a s  charac ter -  

i s t i c s .  



C, On t h e  D e f i n i t i o n  o f  Bank Output 

We w i l l  concen t ra te  he re  on some arguments, t h e o r e t i c a l  

a s  we l l  a s  pragmatic,  which l ead  u s  9 sugges t  a scllewhat non- 
\ 

convent ional  d e f i n i t i o n  o f  bank output-namely, l i q u i d i t y ,  

We w i l l  e x p l a i n  how bankst  value added, t h e  l e v e l  o f  li- 

q u i d i t y  they  provide ,  and t h e  v o l m e  and s t r u c t u r e  o f  t h e i r  li- 

a b i l i t i e s ,  a r e  r e l a t e d  t o  each o the r .  We w i l l  a l s o  e x p l a i n  F e  

konditi'ons under w h i  ch concen t ra t ing  on bank. l i a b i l i t i e s  pro- 

v i d e s  a  good a n a l y t i c a l  and empir ica l '  method f o r  ana lyz ing  t h e  

l e v e l  o f  bank ou tpu t ,  Our way of  ana lyz ing  t h i s  i s s u e  w i l l  be 

con t ras t ed  wi th  some o t h e r  works which share a common view a s  

t o  t h e  r o l e  and t h e  c h a r a c t e r i s t i c s  of t h e  .banking fim. 

. 
C.1 Value Added and Bank Output 

When lopking  f o r  a meaningful d e f i n i t i o n  o f  bank%put, 

o r  t h e  output  o f  - any o t h e r  f i l r  which produces a  s e m i c e \ y P t h e r  
\ 

t h a n  a t a n g i b l e  g o o d m u s  i n c l i n e d  t o  use  t h e i r  value 

Usually,  value added is def ined  8s revenues l e s s  purchases 

from o t h e r  fix& and d e p m c i a t i o n ,  p l u s  t h e  i n c r e a s e  i n  inven- 

t o r i e s .  This value added is  of  cow'8e equa l  t o  t h e  grosa pro- - 
duc t  o r i g i a a t i n g  (GPO) a i c h  i n c l u d e s  a l l  t h e  f a c t o r  peymonts. 

In t h e  case o f  f i n a n c i a l  i n s t i t u t i o n s  t h o s e  T a c t o r  peyment8 

inc lude  - i n t e r e s t  (and d i r i d e n d d  paid t o  depos i to r s .  In  o r d e r  

t o  ~ r o i d  double count ing  t h e  GPO,-Includes only  - net  i n t e n s t  

payments, bu t  this ,  as BPggles and Buggles (1956,p.60) point 

/ 



out,  w i l l  i n  most cases be a negative amount: 

"The i n t e r e s t  and dividends received by such 
i n s t i t u t i o n s  of ten i n t e r e s t -  t h a t  
they pay out, 
s t i t u t i o n s  

\ 

Ruggles and Ruggles suggest t h a t  i n  order t o  account properly 

f o r  a l l  bank a c t i v i t i e s  it is necesmry t o  t r e a t  a l l  interest .  

and diridends which the  bank receives a s  if  they were paid t o  . 
depositors and a8 i f  the  depositors i n  tu rn  repaid moat of 

A 

t h i s  wney t o  t h e  bank f o r  renting banking services. 

Thus banks value added consis ts  of the  e x p l i c i t  income 

(service charges e tc .  ) and t h e  imputed income which is equal 

t o  the  i n t e r e s t  and dividends received l e a s  those paid, 

Benks' value added was first used by Dean (1977) t o  in t e r -  

p r e t  Pesekts (1976) proposit ions about t h e  importance of costa 

and eff ic iency considerations t o  the understanding of bank .be- 
* 

havior, 
0 

1 "What, I berfiem, PS meant t o  say u s  t b a t  li- 
quid i ty  serricas, over and above the  value of 
any such serv ices  provided by bank assota ,  is 
measured by t h e  difference between i n t e r e s t  

. earnings on a w t s  and . i n t e res t  payment8 (ne t  
of s e r r i c e  charpa) on deposits, A pndroya 
mading wuld find this tvalue addedt forr- 
d a t i o n  l i c i t  i n  Pesokt8 pre8ent paperw 
(Dean, l%,p.WO). 

Thua t h e  l i q u t d i t y  c n e t i o n  function of bank8 is re- 

flectod i n  tho in- (uoalth) tho7 a r e  gonerating which Itself a I s  a f d c t i o n  of  the  d L f f o ~ w  betmen tho i n c a e  they. lr- 

c e i r e  and jmy, out. 



We may add here  t h a t  i f  a l i n k  is provided, a s  it is l a t e r '  

on, between banks' value added and 'money', t h e n  it fo l lows  

t h a t  bank money ( i n s i d e  money) is ne t  weal th,  and t h e  h i g h e r  

t h e  product ion  c o s t s  o f  t h a t  money, t h e  h igher  is  t h e  l e v e l  
2 

of weal th  generated by banks . 
This  no t ion  o f  n e t  (monetary) wealth is meaningful i n  

b te rms o f  convent ional  income accounting a s  we agree wi th  Dean 

(1977) t h a t  t h e  greater pa r t  of banks a c t i v i t y  is picked up 

by t h e  e x i s t i n g  ( n a t i o n a l )  account ing  procedures., 

Greenbaum (1966) extended t h e  idea o f  us ing  t h e  va lue  

by f i n d 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  between t h e  bank41 gross 

income and i ts  d i f f e r e n t  l end ing  a c t i v i t i e s ;  he i n t e r p r e t e d  

those  c o e f f i c i e n t s  a s  t h e  value a t t a c h e d ,  by bank customers, 

t o  t h e  d i f f e r e n t  a c t i v i t i e s .  

. C.2 From Value Added t o  L i q u i d i t y  

Although we  f u l l y  a g r e e  that t h e  value added concept is 

a n  a p p r o p r i a t e  method f o r  d e s c r i b i n g  t h e  ou tpu t  of  many firms 

which s p d u c e  services r a t h e r  t h a n  tangib le '  goods, we want t o  

suggest that,  i n  t h e  case o f  banks, a mom s p e c i f i c  d e f i n l t . i o n  

can be u s e d - ~ w l y ,  l i q u i d i t y .  y 

\ 

We went, t o  c o n c a n t m t a  on what we cons ida r  t o  be t h e  can- 

t r a l  c h a m c t e r i s t i c  of bnnL a c t i r i t y - a a m l y ,  tk product ion  of 



l i q u i d i t y  s e r r i c e s r h i c h  is ,  t h u s  a l s o  t h e  mom important  con- 

pone- o f  t h e i r  va lue  added. 

We do not  deny t h a t  a v a r i e t y  o f  s e r v i c e s  p ro r ided  by 

banks (sucb a s  sa fe -depos i t  boxes) have almost no connection 

tb t h e  l e v e l  o f  l i q u i d i t y  provided,  but it is f e l t  t h a t  t h e s e  

s e r v i c e s  a r e  o f  minor importance f o r  t h e  understandiqg o f  t h e  
93 

b e h a r i o r  and r o l e  of  banks in a money econay- . -  
e 

P' 

Z 

- We a r e  redefi.'ning t h e  in te rmedia t ion  r o l e  of banks t o  be 
a 

more o f  a l i q u i d i t j  p roduct ion  r o l e  and lem o f  pure i n t e r -  

mediation. Thus l i q u i d i t y  is t h e  c e n t r a l  monetary aggregate  

and it i8  also t h e  c e n t r a l  aggregate  a s  f a r  as understanding 

t h e  behavior  of  t h e  banking f i n  is concerned. 

L iqu id i ty  can be r i e w d  as money i n  a broad sense and so 

banks maihta in  t h e i r  t r a d i t i o n a l  macro f u n c t i o n  o f  supplying 

(part o-f) t h e  money s tock .  bmon i r e d i a t e  advantaga og, 
fl' , 

u s i n g  l i q u i d i t y  a s  a p r q  f o r  be-& output  is t h e  s t o c k  - fla 

conversion p ro r ided  by it. 

In product ion  t h e o w  t h e  a n a l y s i s  is conducted In tam8 of 

flows. The producer  c o m e r t s  Fnputs i n t o  a fhU of good8 so ld  

and reproduced. If m n q  in an). m r r a  rnsr ( l l k e  18 u u d  

t o  d e s c r i b .  b n k  ou tpu t  ( t h e  approach t a k e n  b j  P.-k, 1970, 

rho r8g8rd8 o a l y  d - d  d.p08ita 08 bank output), t h e  pfOblY 

of 8 stock - flw e o n v a n i o n  arima. 

b - y  i t8df  18 8 mfirble, if it i8 m m t d  88 b.nk 

ou tpu t  t h e  banking fim muld ham nn Arnction to perform onca 

t h e  daaind level of wmy hu bean pmduced, glvoa tb8t thl8 



l e v e l  i s  unchanged. 
C 

Pesek cla ims t h a t  t h e  f a c t  t h a t  demand d e p o s i t s  Change 

hands f r e q u e n t l y  g i w s  t h e  needed flow dimension t o  t h e  s tock  

of money. 

"If bank money is a  s t o c k ,  it is not  comparable 
t o  a s t o c k  of  Rembrant p a i n t i n g s  but r a t h e r  t o  

. a r i v e r ,  c o n s t a n t l y  renewedv i n  t h e  mountains 
and c o n s t a n t l y  d i sappear ing  i n  t h e  v a l l e y ,  wi th  
t h e  banker c o n t r o l l b g  t h e  s l u i c e n  (Pesek, 1970, 
p.360)  

. Along t h e  same l i n e s ,  he a r & s  t h a t  t h e  cont inuous ex i s -  

tence of t h i s  money s tock  (demnd d e p o s i t s )  r equ i red  cont inuous 

a c t i v i t y ,  and t h u s  costs ,  by t h e  benker t o  suppor t  t h e  e v e r  

'changing (hands)  o f  t h i s  s t o k  

V8 i n t e r p r e t  t h e  tu rnover  element of t h e  money s tock  not  

a s  adding,  by i t s e l f ,  a flow dimension t o  c h i s  s t o c k  but  a s  re- 

f l e c t i n g  t h e  f a c t  t h i s  s t o c k  is  used r i a  the der ived  se rv ices .  

the d l m n s i o n  o f  8 flw, In t h i s  r e s p a c t  w n a y  is mt d i f f e r e n t  

from a good such 8s houses o r  hlghuays. Once b u i l t  t h e y  generate 

8 flw of smrricoa .ad rust ba r r i n t e i n  by 8 f low  of c o s t s ,  

yet  wa do aot c a d e t  t h a  8s 8 flow o  ca b u i l t ,  

this b r i n g  ru t o  conclod. tbt tho or a l r w n t  o f  tbe  'i w m y  s t o c k  (hcmever defined) is derivmd f t h a  function Chi8 

w a y  stock perfom, praid lmg l iqu id i ty  fmoaot-ary urrias). 

Liquidity t b ~ r  b.-8 t b  ulti.uto output of b n b ,  W a  tho 

ttmmt.r of tbo mnq stock is o n l y  one 8spct of thia function. 



To s m r i z e ;  Uthough we do recognize t h a t  banksf va lue '  
I 

added W y  bes t  represent  a w n t i f i a b l e  measure of t h e i r  out- 

put ,  we want t o  suggest 

measure, This is  based 

duced by banks and does 

supplied by them, is of 

the Y of  l i q u i d i t y  as an a l t e r n a t i v e  

o n f i  f e e l i n g  t h a t  whatever is pro- 

contr ibute  t o  t h e  l e v e i  of l i q u i d i t y  
/ 

o r  importance a s  f a r  a s  i t s  quant i ty  

and its cos t s  o f  pmduct ion ' ,are  concerned. .It is a l s o  of  minor 

i rpor tance  f o r  understanding t h e  behavior of  t ho  banking f irm 

and f o r  linlring t h e  l i c r o  and macro foundations of  banka.' . 

C.3 ProPl Liquidity to Deposits 

We began our d iscuss ion about t he  'propert  d e f i n i t i o n  of 

bank output  by us ing t h e  value added concept a s  a proxy. We 

then  concentrated the  a n a l y s i s  on what is probably t he  compo- 
i 

neat t h a t  accounts f o r  wst of  t h e  bank's value added; t h e  , lev01 

of l i q u i d i t y  it pmduces. 

bra, w r e n t  t o  f u r t h e r  n a r r o w  t h e  f o c u  of our discua8ion 

and suggest 8 re8sum f o r  the  l e v e l  of l i q u i d i t y  p a o r a t e d  

rhich is bawd mldfon bat  U a b i l i t i a s ,  a& though rr ro- 

8lIm that tho bank's valw 8dd.d is distribrtod .row 



capture the  long-run impact of bank acMvi ty  on 

and thus  considering only  bank l i a b i l i t i e s  w i l l  

i f  the ( p e r ~ a n s n t )  i r p a c t  of the  a s se t  a c t i r i t y  

the  econay ,  
r 

be,eppropriate . ' 
, 

Qn th 

WlipbaU (1978) $n h i s  recent empirical studJ, c l a a  this;* 
Vhe results presented here im l y  t h a t ,  i n  t h e  
long run (more than six months 7 , it makes li- 
t t l e  d i f femnee  whether monetary pol icy influon- 
ces bank securities holdings .e opposed t o   lo.^, 
T h i s  follows from the  . f a c t  t h a t  ne i the r  loan8 
nor s e c u r i t i e s  nor t h e i r  proportion of  t o t a l  
bank assets mke a significant contribution t o  
the explanation of f l q c t m t i o n s -  of Q(P e n  t h a m  
a r e  used a s  indepbndent var iables  i h  squat ions 
w i t h  t h e  standard i r r d i a t o r s ' o f  monetary policyw 

If we would take t h i s  a s  the,most recent empirical - . .  eridance. , 

i n  favor of the  pure monetarist app-ch (moAmy, howevet def2hed, 
3 

c .  

is the most h p o r t ~ t  e r p l a a s t o i  variable of' d), and a g i i n d  

por t fo l io  composition is the qst f.pokant explahatory, m r i a b l o  . 
? 

of CUP), tbm an approach tha t  <tries t o  cap- the  &rr per- - 
r 

? 

8ctIrity. 'm ~qo- -ion hero i. Ch.th.r 8 h t  wh" .'; . 4 - 

lit108 or not. ' 

If it could 

. 



- 8 3 -  

. . - 
t o  a spocifie U a b l U t i a s  p. mix, then tk .kt at- 

bank prod-. lw  idit, it, of its orn. 

d 
,If, honmr, tblr a f .  portfolio chongoa (which i n h l v o  

. r e a l  coats) tbt arm not reflected i n  a corresponding change 
A 

i n  the U e b i l i t i a s  s t r u c t h ,  then exc1uding~b.n.k asse t s  f k a  . % 

u; 
the defini t ion of (it. output) l iquidi ty  is daficient ,  Howover,. . 

, 
r 

the  e l m  In tdrrs of capiehensiveness and p w i e t i v e  power . 

0 know, of any mpi r i ' c r l  aridence tha t  suggests f+, independence 

ceed on the a u m p t i o n  t h a t  bank deposits capture most of bank 
k 

output ( a s  defined here), 
4 

1 

d 

C.h.  I n t a k s t  on Wposita and Rank Output 

As- i rpl ibd by the  discmaion i p  t h e  prerioru section, bank 

otifput i n  our model. is based on the nlue and mix of its 

Pe-k (1970) ind m y  (1974) w e s t  tbt the 10-1 of 

. - 
bank U a b i l i t l e s  (ereluding equity) edmdy a certain deghe  o f  . 

. l&quidl ty aid t h t u  they a n  d a d  be considemd a8 caponenta 

astlntm the law1 of l iquidi ty  i rp l i ad  by Lgiven. 
ef l i a b i l i t i e s .  rill' b. diacosmod i n  met ion Be 



deposit8 t ha t  f ie ld  l iqo id i ty  ssrrices no di f fempt ia t ion  n o n g  

the rrrlau U a b i l i t i e s  ahould be u d e ,  

The que8tion of the 8mount of l iquidi ty  p rodded  by tho 

varioru deposit8 b e c a e r  an n p i r i c 8 l  p r o b l a  (not l a s s  than 

a titoomtical o m )  i r d  the  argment tba t  a-hoe theoris- I8 

c h l u  t h a t  the fact tha t  i Is  paid on a l l  deposit8 u- 

m p t  d.r.n8 deposit8 the# l i a b i l i t i e 8  w m  88 

us@ tiactor p.ymntrt  and 'product revonwmV. 

lap-, follorn ,- f k a  hla poaition on the  -It.$. 



. l i a b i l i t y  but  i r t h e r  pa .wet prodiced a d  .old. 
I 

L ' ~lh.n t h e  &at mte i e  p.id on bank daposits,  th. u~i-  
# 

t a l i s e d  inear nrur t o  their h o l d a n ,  derlvad f;om them,, 

rill be o f f s e t  by an equ.1 c a p $ t a l i n d  stroam of in te res t  

uhich is ) l i a b i l i t y  t o  bank., and thua no net rnse t  is created. 
6 without Ww a pornition on this debata we r o t  t o  

a r e a  that diffarontiat img daposita according t o  the  return 

thay f i e ld  ha8 no r o l e n n c a  f o r  tha 4a.ly8im .of banks a s  p r o -  
* 

ducer8 of l iqu id i ty .  

Ua treat banks' i n t e ros t  payment. on deposi ts  ( e x p l i c i t  a s .  

-11 a8 impl ie i t )  a s  an input pymont ,  an input which is 

supplied t o  tha b8nk in i x o b a n ~ ~ .  f o r  deposits. 

Ih.n p T i r y  &pomlti, of any kind, a r r  acq-ed, tha do- 

po8 t o n  ( t h e  cent- b&, the  govwmomt, o r  p r l r r t e  ind i r i -  A 
which no dapoait a n  be prodticod. I n  t h i r  8enm it i8, analy- 

t i c a l l y ,  adr.nt.gwu8 to regard the  i n t e r e s t  a s  being paid on 

r a s e m a  r a the r  tbr on dopoaita. 

6 
or  th. riw tbt th. pymrt o r  aaw p a y u r t  ef in ta roa t  . X dir form tbi liw of d--ut.tion batman lomy .d be-d 

f-, - -7 (1969). 



7 in tho b.nk!a produetJon pma- . 050 of t h o u  charretor- ' 

dopodt8  i n  the r a w  that when in tomat  pymbnta on t h a  a m  . 
stoppod, we can e x p e t  deposit8 r i t h d m r r l s  &I& cornsponds 

' I  

t o  a resem outflow, Thm in tomat  i a  paid i n  order. to nln- . . 
U i n  a giwh l o w 1  of maems which arm WBO$ (in conjunction 

w i t h  othor factors), to pmduc@ dopoaita. + 

It hla t o  be ,ncogais.d that tho rat. of raturn wurudm 

turn. TM8 i a  a ruuult of a phoaaonon ich i a  p c u l i a r  to 

tho banking f i r r - w l y ,  tho a b l l i t j  t o  $ tho same p h y a l u l  

quantity of on0 input .(rosarves) rare t&n onca in tho p m W u +  

of produch,# its f ina l  mtpttt, Tho deposit ma$tipliar aacopntr 

f o r  tho fact. that t h e  rmte of rat- on muam8 I8 8 a o  d t i -  
, + 

plo of tho *norulw r a t e  of rot-, . +  0 

To srruris8: 0 



- ' of l i q u i d i t y  . 
Up t o  now, our diaeu881on uar coneontrrtad 8mud brnk da- 

b 

pOrit8 8ad thu8 w bm t o  prerida 8 l i n k  betwon dap08it8 and 
P 

Uqaiaity w i g h t  t- t h i a  wuld . p ~ . m t  t L U t  tho= I 8  wU 

v - 

kc+.r (1975) c'1ll, i. 8rMC.l.0, tbt im- 
plicit rrr ml@fteut. . r 



The b a s i c  idea behind t h e i r  approach is t h a t  t h e  degmm o f  

l i q u i d i t y  ( o r  .one-ebs) of va r ious  fiaruci.1 a s s e t s  can be re- 

vealed by reg ross ing  nominal income a g a i n s t  t h s s e  assets,  t h e  

r e s u l t i n g  r e g k s s i o n  c o e f f i e i . n t s  a m  i n t e r p r e t e d  a s  t h e  l i q u l -  

. d iby  weights. 

b i h a n s  and Hewson s w e s t  a t t a c h i n g  l i q u i d i t y  weights  to 

the  d i f f e r e n t  a s s e t s  and l i a b i l i t i e s  o f  Eurodo l l a r  banks i n  
J 

o r d e r  t o  f i n d  t h e i r  "net l i q u i d i t y  c r e a t i o n n  p o s i t i o n ,  These 

woights a r e  d e t e m i n e d  by r e g r e s s i n g  nominal income a g e i n s t  

each a s s e t  and l i a b i l i t y .  

Another approach is suggested by Chetty (1969) who measures 

t h e  moneyness o f  near-moneys. 

H i s  approach is a l s o  based on t h e  demand s i d e  o f  t h e  system, 

he offer.  a  i e t h o d  f o r  datmmining t h e  degree  o f  s t a b s t l t u t a b i l i t y  

b e t w e n  d i f f e r e n t  f i n a n c i a l  a s s e t s  a d  5. Following I m u . t e r ' 8  
' 

(1966) c h a - c t w i s t i c s  approach, he assumes that c o n s u e r s  c a -  

bin8 cash and demand d o p o s i t s  with o t h e r  f i n a n c i a l  a s s e t s  a s  in-  

p u t s  t o  pmduce a  given l e v e l  o f  c h a r p c t e r i s t i c s  t h a  most ir- 

p o r t a n t  o f  d i c h  is monmpmsa. By spec1f'yIn.g t product ion franc- 
4 

t i o n  f o r  t h e s e  c h a r r c t e r i s t i c s  and a budget con.traint he 4pt8 

a t e s t a b l e  model which f i e l d s  a  set of  w n e y n e s s  l e r r l s  fo r  

d i f f e r e n t  -1's and compositions o f  f i n a n c i a l  asset8. 

Both apprcMch.8 m n t i o n e d  suffer from tho  same ;dmficiencp 



end lix bf daposits  a m  ~ h i l e t o m l o . d  by d z m d  qnd +happly 
a .  

( c o s t )  forces. 

It has t o  be noted th.t even though the show rirrr, 81-0 

d e f i t i e n t  because the  supply side is unapetifiod, the  b u s  i n  - 
v 

tha empirical e s t i u t e a  my b e ' a u l l  since t h e  d r v n d  f o r  w-5 
w 

L 

9 \ function is generally accepted a s  boinghwstablfa . fin spa- 
9 

e i f i c a l l y ,  i f ,  as re argue, bank wits  an. i .pbrtant  rolo  

i n  explaining b a d  behavior and a t  tho same t l n  a l s o  a f f a e t  . 

conmmersl behador  through the%; hpaet on t h i  p r i m a  t h a t  

- banks char@, than t h e m  coats  play an important ro la . in  the . 

determination of the  l i q u i d i t y  ualghts t h e m a l w s .  

This m a n s  t h a t  only a f t e r  tho pply  end demand functions 2 
f o r  bank deposits  am specified and the e q u i l i b r i m  18-1 and 

e a p o s i t i o n  . of deposits  is d e r i w d ,  a n  one' %the t8ChaiqU08 

mentioned before i n  order t o  c a l k a t e  the l i q u i d i t y  e q i v @ -  
.- 

l e n t ~ .  of bqnk deposits.  

Such a methodlo ass-8 p. t M t  producers1 cos ts  a8 

- a s  cons-rsl preferences a r e  adequately takeh i n t o  accoumt i n  
b . 4* 

tho detorrin851on of bank outpo+. 
2 

A s  is tho case with ,any f a c t o r s  of production which a m  
rr 

used e f f i c l m t l y ,  whero a t  tbo poirrt of e q u l l i b f i m  t h e  r a t i o  
,' 

of t h e i r  ~rrgiml produqts oqtula tho r a t i o  of t h e i r  ... rospoct iw 
A C 

prirtas,  tho- ~ r g i o l l  p m  o r  u e h  d ~ p ~ m i t ,  r*i& I nar +ON. 

3 

Al- important horo Is t h e  quoation wbethmr thp d r r n d  f o r  
demand 8.@aits  nlatdm to that f o r  t in  'dmpoaita ia stabla.  
10 

Tha method rill ba datai1.d in aee t i e lu .  ? a d  Q, ' c b p t a r  4. 



costa and the lev01 of  bank &ut defined as liqul ty. v 
men eon-a* tastes  and/or tha eon-tion t h l e g y  

m i x  p r a d u d  by b. i t*b .a  chi&ad. and that the le-1 of llqul- 

dit, p t o r i d d  by buL8 Wt a l s o  chawu.* 

-8 pmdua Uquldlty through tha cmmtion o f  an a h t a r -  

-mitien of &-it., 1. s o - d o k ~  t ~ e b . ~ . ,  t~r0.9 

tk pti-8 th+f m, .d by --,p t h m i  tho -+or- 
h t I p 8  ~ ; f  air m t 1 0 ~  to-- dl& t-0- wit8  



into. thg hipes t  p o u i b l e  18-1 of liquidity~. 



8 . . 
B, . ih.' ILturo of The Damand hoetieq - 

, 

*a d u d  for omput  i a  thi c t a ~ d  for' ~iqu+dity  . - 

C As ws ar-d i n  t h e  p m r i o w  sect ion,  t h e  relation bt: 

weon l iquidity on t h e  o m  hand and tha  lava1 and e e a p o 8 i t i o n  

of  M ~ W P X ~  on tho o t b r ,  is w o l l - t j ~ f i a d  and t h p .  t k  

l e v e l  of l i p u i t ~ i t y  mn be a & l u l l y  wasurrd. mi.. man.  t i ~ t  
a 

we' Y J  axprem' t h a  d ~ n d  f o r  1icluIdL~y & Um of -the demnd .. . . . 
for deposit). (which am, i n  tum, ,used by eonsm8r8. to pro- 

stage process of  acqui r ing  l i q u i d i t y  I8 Int@pt.d into o m  

o q u i l i b n t i n g  proces8 a n t s  t h e  damand' ihact ion8 f o r  dappsita  . ; 

are der i rad  a u t i i i t y  function dofined i n h a m a  \ of, 
P 

e p p r u c h  Muds t h e  d e r l t i t i o n  o f  tha d- ftmc- 

t i o l u  f o r  b.nk depoa1ti 1. Mmd on Unwster'a (1966) contri- 
- 

\ . Wo a- that amsmption i8 .o rc t i r i tp  iII 
ash m, 8 4 7  .r by eab*rtLo., am 
1-8 .sd in a& tb. mpb i. 8 C O ~ ~ C ~ ~ O B  - - 
of  cL.nc+.rlst3.c8. UtUity  er p n f a m n -  ord.- 
ring8 am to irt odlbtiou of clam- 
eteriatia *=d only to ruL 0 1 L H t W n  ef -8 .  
iadi t .e ly  tmpb tL. cLuret.r-.5sc* )L.t t 4  
~ O W U ~  ( Um.t.t, %W,p.U3). 



a, Ilha Ut i l i ty  Aurction 
. . 

Pollowing Chatty12 (l969),  and only bemuse it a k m p k ~ ~ , ~  ' 

the theore t ia l  analysi8, uo use hero 'a cond.nt elasticity to 
- 0 

r h e r c p  is th&tsity of sutmtitution pramears D. are 

demand d e p ~ s i t s ,  T e're t i d  deposit., is the mt (of m i c e  

distribution pamwthrs rhich b a n  tho  . f o ~ a i n g  fom: 

-'yo' d o =  M P P ~ ( ~ )  J , ,=MP~& . . /+I+] .J, -Y- - 



(d) A l l  wnmmarr .t. i d o n t i a l .  .. 
0 ,  Q 

The first tw -tion8 rill be r g l u e d  later on, The 

& w h i a  appears im equation (3.1) reflect.  a 

l iqu~ci i ty  of  an asset i a  ' m ~ y  defined ' i n  t e ~  of . 

i& holdar'a abil?ty to  realis8 it; h c e  v@w. - Hero (1966), 

. o m  8-t is 8 function of  the tim elapsing beween tho de- 

cision t o  ull it Ud the actual r l l i n g  activity, and the 

U e h  i. ~ s m d  glhn for uch oo-'. Tho date-- 
t ion  of tb wt fi.ld, of b u k  l i ab i l i t l oa  rill B. dt8mmaod ia 
cb.pt# feu. 



@ts into tho production- of cmo cbr.ctarist ie-n8nly,  l l q o i -  w 

dity.  . * 

l iquidi ty  equi*lent- of  a given level of deposits. ihi8 18 th. . 
I 

out- on an is0-p-a mp or the u t i l i t y  om 8 prufmmn~ up, 

c a p o s i t i o n  of deposits, such aa the introdaiktion of Itkctmnlc 

-8 T'r8rmft.r S y . t u ,  could .bo- a c e ~ t d  <or by 8 : . 



cur68 f ra  the u t i l i t y  function described i n  0 . 1 ) ~ ~ .  

, . 

dapesita f e e q w t i o n  (3.1), our representat ive c o n s u e r  has 

to bt. 8 given level o f  u e a l t h  a t a i l a b l e  f o r  investment i n  

Uo end- this dec ia ion a s  being made i n  two stews while 

the third .trd. descr ibes  the a l l o c a t i o n  o f  a pre-determined 
CI 

Wet m n g  D and T, 
, 

In the fimt sta- the  mrlng-consmption dec ia ion is made, 

We adopt hem a t b  Fisherian t ire-preference theory a s  an ex- , 

o f  t h i s  dec i s ion ,  This i s  i l l u s t r a t e d  i n  f i v  3-1. 

C O  

rhem RT3 i. tb rate o f  tet9miea.l substitution betwan T and 
D Ln the production of U. 



The consu'er a l l o c a t e s  h i s  expected two-period i n c a o  
- 

flow (yo ,y, ) b e t w e n  present  (c*) and fu ture  Jc,) c o n s t l p t b n ,  

g l r s n  t h e  .bartet.t i n t e r e s t  r a t e  r, such as t o  r u i r l s e  h i s  

consup t ion  u t i l i t y  o r e r  the  two periods, , 

Our represen ta t ive  i n d i d d u a l  saves yo - co of  h i s  curre~nt  

income and h i s  (accumulated) savings provide the  budget con- 

s t r a i n t  f o r  t h e  second-stage deair ion,  

I n  the  second-stage decis ion t h e  a l l oca t ion  of  savings 

(the accumulated stock of pas t  shings and t h e  flow of current  

salings yo -co i n  figure 3-11 is made. One can th ink of t h i s  

decis ion i n  t e r n s  o f  maximiat ion of a u t i l i t y  funct ion which 

includes  f i n a n c i a l  (F) a d  other  (NF) as se t s ,  The f i e l d s  on 
\ 

these  a s s e t s  ( rF A n d  FNF ) and cha rac t e r i s t i c s  l i k e  r i s k ,  pro- 

vide the  necessary pararentem f o r  t h i s  p o r t f o l i o  decision,  .Char 

m p r e s e n t a t i w  consuPrer will a l l o c a t e  pc of hi6 (acctnnulated) . 

savings t o  f i n a n c i a l  a s s e t s  NW of h i s  sariags t o  a l l  o ther  

a s s e t s ,  

If we assirre tbat banks a r e  the only i n s t i t u t i o n  which 

suppl ies  f i n a n c i a l  assets then  W (-F' ) becmes  the  r e l e rpn t  

budget cons t ra in t  f o r  t h e  th i rd-s tage  decision, 

If, however,there are o ther  f i n a n c i a l  i n s t i t u t i s n s  which 

produce flnaacial a-s (all of  which have prpbably a l i q u i d i t y  

v n n t  l a  t h ) ,  an e x p U m t i o n  of  the a l l o c a t i o n  of  r* unog 

t h e s e  b s t i t u t i o ~  i u  necemary. One mch  explarJotion r i g h t  

be based on t r e a t i n g  a l l  f i n a n c i a l  i rq r t i tu t ions  as one indust ry  

i n  uhich the  demand f o r  end supply of  its output  deternine  t h e  
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aggregate  l e v e l  of f i n a n c i a l  a s s e t s  produced and consmed,  t h e  

share  of banks, insurancb companies, e t c .  i s  being  determined 

according t o  t h e i ~  i n d i v i d u a l  c o s t  f u n c t i o n s  given t h e  %arket  

p r i c e w  of  t h a t  output .  

Another way o f  exp la in ing  t h e  a l l o c a t i o n  o f  P among banks 

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  is  by using,  again,  por t -  
, 
f o l i o  dec i s ion  process  descr ibed  abdve. 

For t h e  a n a l y s i s  here  it makes no d i f f e r e n c e  whether t h e  

a l l o c a t i o n  o f  savings  among F and NF, and the  a l l o c a t i o n  o f  F* 

among banks 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 ,  i s  a  two-stage 

dec i s ion  o r  is made simultaneously.  

We assume t h a t  t h e r e  i s a  d i f f e r e n c e  ( a s i d e  from t h e  l i q u i -  
1 

d i t y  ~ r o v i d e d )  between bank 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  

and t h u s  P i s  t h e  l e v e l  o f  wealth t h a t  w i l l  be a l l o c a t e d  among 

bank depos i t s .  

The three-s tage  dec i s ion  process  just descr ibed  is based 

on t h e  fol lowing assumptions: 

( a )  The u t i l i t y  f u n c t i o n s  used i n  each s t a g e  are  separable .  

( b )  There a r e  no feedbacks f r o m  one s t a g e  t o  t h e  previous 

one (i.e., a change i n  t h e  depos i t  y i e l d  does  no t  a f f e c t  t h e  

saving-consumption dec i s ion) .  
1 

If these two euslrrpt ions seem t o o  r e s t r i c t i v e  a  more ge- 

n e r a l  approach should be used. According t o  t h i s  a l t e r n a t i v e  

approach, t h e  c o n s w r  h a s  one u t i l i t y  funct ion  def ined  ib a11 
/' 

s one of  which is n l i q u i d i t y n .  For each of  t h e s e  goods =-!- 
t h e n  e r i s t s  a w e l l  def ined  product ion f u n c t i o n  d e s c r i b i n g  t h o  



i npu t s  and t h e  production (consumption) technology. The l i q a i -  
e 

d i t y  production funct ion is speci f ied  i n  equation (3.1). 

Following t h i s  cons tmc t ion  of  the  problem, the  c o n s w r  makes 

t h e  a l l o c a t i o n  decis ion concerning a l l  goods, including liqui- 

dity, 's imultaneoualy.  Given input  p r ices ,  t h i s  decis ion y i e l d s  

a l s o  t h e  optimum inputs  a l l oca t ion  among t h e  respec t ive  goods. 

The equi l ib r iun  so lu t ion  of the  two a l t e r n a t i v e  s y s t e r s  . 
d a s c r i b d  above (given our assumptions) w i l l  be i den t i ca l .  I 

According t o  t h e  three-stage decis ion the  consumer m4imir.s 

u t i l i t y  ( l i q u i d i t y )  given a budget cons t ra in t ,  and according 

t o  t he  s imhtaneous  decis ion process he minimizes t he  budgat 

needed t o  achieve a given l e v e l  of u t i l i t y  ( l i q u i d i t y ) ,  

It seems t o  us  t h a t  t he  purpose of analyzing one colnponent 

of the  nGrand" u t i l i t y  function-namely, l i q u i d i t y  is b e t t e r  

served by using a stepwise process which enablesus  t o  focus on 

I t h a t  s t e p  wh ch is of most i n t e r e s t  t o  us. 

•÷'he budget cons t ra in t  t h a t  we get  from t h e  three-stage 

a n a l y s i s  is of the  f o m :  

(3.2) P - D Y T - F s  

Given the  amount of money the  consumer r a n t s  t o  inve8t 

i n  banks f i n a n c i a l  a s s e t s  (PB ) , he may choose t o  i nves t  it 

a l l  i n  d w n d  deposi ts ,  i n  t h i s  case FB - D (and no income is 

generated) o r  t o  inves t  it i n  t i r e  depos i t s  i n  which &me 

FB - T, o r  any combination, h e  m y  look on cash as a t h i r d  

i n r e s m r x t  option out  of  t h i s  budget but t h i 8  is not the ase .  

~ ~ c ~ r d i i g  t o  our ~ ~ l y s i s ,  tha  l e v e l  of cash held wi l l  be 
/ 

P a- 



daterained according t o8 the 'otherA ( NF) asseta-a l locat ion de- - 
% 

c is ion  and thus it is  not par t  o f  the f inanc ia l  a s s e t s  al loca- - - 
t i o n  problem. 

D. 2 The Derand Functions 

After  describing t h e  re la t ionsh ip  between bank deposi ts  

and ( t h e  c o n s u e r  good) ~ l i ~ u i d i t ~ ~ ,  and a f t e r  analysing the  

natum of the u t i l i t y  function and the constra int  con- 

eerning bank depos i t s  and liquidit;, we & d ed t o  the  deriva- 

t i o n  of the  demand functions f o r  bank deposits.  

A s  explained, (1 + rT )-I appears i n  t h e  u t i l i t  y function 

a s  a s h i f t  parameter representing the  t r ade  - off between the  

deposit  y ie ld  and its value (marginal product) i n  l i p u i d i t y  

product ioq. 

In order t o  simplify t h e  exposi8ion l e t  ua define: 



equations ( 3 . 1 ) '  and (f.2)t. 

The consuer maxl l res  h i s  u t i l i t y  from bank dqmsits ,  i n  

terns of the ir  l iquidity ,  subject t o  h i s  budget constraint. 

Forming the Lagranglan: 

Differentiation with respect t o  D ,  Z and 2 yields  the fo-  

llowing first order conditions for maximum : 

Dividing (3.L.)  by (3.4b) yiold8 the following: 

(3.u) otr 
I .- =w - ( * + I ) -  

F r a  Chich w get: 



Bqtution (3.7) I8 t b  d u d  function f o r  time d.p08i@8, 

Aa tho t n n a f o m t i o n  batman 2 and T inrolvo8 only r,- 

w h i c h  appuru 8180 i n  the d ~ b b  function for  2, the d . r u d  fuir- 

ct ion for tin doporita a n  ba written am 

The d.rrnd4eposit8 d m  f'unction b r m  on the r u m p -  

t i o n  tbt r - 0,  c8n bo pro88nt.d 88 8 m8idurl: 0 



16 t o  a change i n  t a s t e s  i n  our ord ina ry  demand func t ion  , @ 

\ 

As much as t h e  demand f o r  2 is concerned, y s t a n d s  f o r  

t h e  . ~willingnessa. cmponent  i n  'our d e f i n i t i o n  o f  l i q u i d i t y , '  

The higher  t h e  i n t e r e s t  r a t e ,  the  lower is t h e  value of  time 

. d e p o s i t s  a s  an inpu t  i n  l i q u i d i t y  production. A s  f a r  as t h e  

demand- f o r  T is concerned, t h i s  e f f e c t  may be t r e a t e d  a s  a 

s u b s t i t u t i o n  e f f e c t .  A t  t h e  same t i r e ,  t h e  i n c r e a s e  i n  f i  pro- 
. . 

duces a l s o  an income e f f e c t ,  people w i l l  demand more time de- 
L 

posi t ' s  as t h e  share of  e x p l i c i t  i n m w  has  increasetd. If t h e  
a 

p o s i t i v e  income e f f e c t  is g r e a t e r  t h e n  t h e  wgatire sub- . 
s t i t u t i o n  e f f e c t  we w i l l  g e t  t h a t  (h /3rr ) ) d  w)rieh is 

4 * 
t h e  wnormaln case. ., * - 

t h u s  f o r  T) i ncmaaea ,  



I n  order for demand deposits  t o  be a normal good ( the  

demand for  which increases as income increases)  - . r u s t  ham: 

which a l u y s  holds s incaWg ,qt, and rr a n  a l l  positive. 

Thw we see that  changes i n  the demand for b a d  depoaita 

a m  related t o  income, prices ,  and ta s t e8  i n  the way predicted 

by our sthdard consrrer theory. 

We can now l l l n a r a t e  the equilibrium pos i t ion  of our n- 

l lows (me equation 3.1) : 

and tho 



the e q u i l i b r i u  solut ion is i l l u s t r a t e d  i n  f igure  .3-2. 
D 
l 

..- 
Figure 3-2 Liquidity and Consmer Equilibritm 

The budget l i n e  has a slope of 45' since the w u l m u m  arount 

t h a t  t he  consumer can a l loca te  t o  demand deposi ts  o r  t i r e  

deposits  is equal t o  h i s  income P g .  The a l loca t ion  implied by 
1 

point A is (Do ,To f. - . 

Wen the i n t e r e s t  r a t e  on t i r e  deposits goes up the whole 

indifference ( i roqmnts )  ME s h i f t s  upwards and t o  the right, 

thus the & t o r  (Do ,To) i r  producing 10- l i q u i d i t y  than b.- - 
\ 

fore. Thia result , . o r respods  t o  t h e  ro le  of r7 i n  tha u t i -  . 

l i t 7  functiod a s  described beforo. A s  r~ goes up, the  v.1- 
r 

of T i n  the  produtt ioa of U 450.8 down and t h w  (TO ,DO) is 

pmdudw l o s s  l i q u i d i t y  than beform, -- 
Thir point I8 fmcther~l1ustra t .d  i n  f t y r r . 3 - 3 ,  



- .  

P i m  3-2 Changes i n  t he  I n t e r e s t  Rate and Liquidi ty 
L 

I f  the  l e v e l  of demand deposi ts  is hold constant ,  an in- 

crease i n  r~ frol +* t o  rm reduce8 t h e  l e v e l  oE l i q u i d i t y  

embodied i n  a given v o l u e  of time depos i t s  (To ) from U t o  

u4 

To show the  incore and subs t i t u t i on  e f f e c t s  dicussed be- 

fo re  l e t  ua r e tu rn  t o  the model represented by equations (3.1) '  

and (3.2) ': 

The ( p s r t i a l )  e q u l l i b h '  so lu t ion  i m p l i d  by t h i 8  u tmc-  

, tiwe i a  i l l u s t r a t e d  l a  figtam 3-4. 



F i m  3-4 Liquidi ty  Production and tho  Income 

and Subs t i tu t ion  Rffocta 
kk 

* 

A s  r,- increases  f r o m  -0 to  w, , t he  solpe o f  the bud- 

get l i n e  incraases  and the  equilibrium l e v e l  of  liquid* ach- 

ieved r i a  the  glven budget decreases from Uo t o  9. 
If we c a p e n s a t e  t he  constmer f o r  t h e  increase  i n  rT 

I (add an income t h a t  e m b l e  hi .  t o  enjoy he w i l l  m t o  

point  C,  t h u  decreasing h i 8  demand f o r  t in deposit. (z~). 

On the  o the r  haad, if the  incore e f f e c t  i d  pos l t i ve  and 

stmng enough, t h e  new e q u i l i b r i m ,  point  K,  would Imply an . 

increase  i n  t h e  l eva1  o f  t h e  doposi ts  hold which is tb usual 

r e l a t i onsh ip  i.pl1.d by ( 3 #/ 3 rr 17 0 . - 
This is only a p a r t i a l  e q p i l i b r i r  a n a l y s i s  a i n c o , , a s  tho 

bmks u i l l  enJoy a larger rolm of oxcess r e s e m s  (a8.ping 

higher rrsem r q u i r o m n t s  on damad d e p i t s  than on t h e  

i 



- 
k' 

depos i t s ) .  A t  t h e  sfme t h e ,  i f  t h e  loan  r a t e  Pollows r T '  
t he  opportunity costs of  holding oxcess r e s o m a s  increase. . 
Both changes u y  indoca banks t o  increase  t he  l e v e l  of h t p o s i t a  

supplied and br ing  about f u r t h e r  change8 i n  p r i c e s  and f ie lds ,  

To s\rrarire: 

When t h e  i n t e r e s t  r a t e  on bank depos i t s  rims,' a 

-el and mix of  these  f i ~ r n c i a l  a s s e t s  can npmducew 
,-- - 

18-1 of l i q u i d i t y  than bbfore, t h e i r  value 8s i npu t s  
3 ,  

a - n  

a lower 

i n  t h e  

production of  l i qu id5 ty  f s - reduced .  A s  a r e s u l t  of  the  in- 

crease i n  t h e  i n t e r e s t  r a t e ,  t h e  demand f o r  t h e  re levant  de- 

posi t , ,  a s  an  h~-, w i l l ,  decrease'. th ow ever, t he  increase  i n  t he  

y ie ld  on t h a t  d e p o a t  ' w i l l  cause an increase  i n  t he  demand f o r  

t h a t  f i nanc i a l  a s se t .  Thus t o  say t h a t  an  increase  i n  tho da- 
\ m n d  f o r  a f i n a n c i a l . a s s e t  is associated with an increase  i n  

its y ie ld  is to say  t h a t  t h e  income e f f e c t  is s t ronger  than  t h e  
1 7  l i q u i d i t y  ( s u b s t i t u t i o n )  e f f e c t  . 

D.3 Liquidi tg  and the T f a n a i s s i o n  Mechania 

The ana lys i s  i n  tho pre r ious  ' w c t i o d  can be axtendod t o  
-a . 
4 

incorpomte the  n c r o  irplicatigp8 of a ch8nga i n  tho f i e ld .  
f 

of f i oonc la l  assets, bank deposi ts .  i n  our c.86. 

Is ra a given incrhso i n  th. in tom* nto 

on tiw a s e s  t h e i r  mluo as inputs i n  tha pro- 

duction df l i q t d d i t y ,  thua  f imn l e n l  and DIX of b.nL 



depoaita  rill produce a 1-r l e v e l  of l i q u i d i t y .  If rr &or 
- t 

t he  ri.r f h a t  tho  l e v e l  o f  spunding is associa ted with th. 

l e v e l  of l i q u i d i t y  (%oneynessm) in the  acommy, w get a 

f u r t h a r  i n s igh t  i n t o  t he  t m n l r i s s i o n  recbania-n8nl7, t')i.t 
11 

t h i s  increase  i n  t h e  y ~ a l d  on deposi ts ,  d i c h  irdut+ 1 
t he  l e v e l  o f  liquidity i n  the  q s t e r ,  w i l l  probebly b r i l y  about 

18 a reduction i n  tha l e v e l  of  s p n d i n g  atad i n c a m  . 
It has t o  b. noted that  the  re la t ionsh ip  be tman  a clbag8 8 

i n  r~ and t h e  hr.1 of l i q u i d i t y  pioduced was presentad a s  a 

p a r t i a l  equ i l ib r i tm ana lys i s ,  and thus t he  n l a t i o n s h i p  be- 
e 

tween a change i n  r-, and spending and incom f igh t  be l e u  

m e d i a t e  than presented, 
1 

This d e w  o f .  the  t m n m i s s i o n  mecha not equivale+ 
.,s' 

t o  the Keynesian w-7- interes t  ra tes- inre  n t  chaxtnol, Cccor- 

d ing t o  which an increase  i n  the  money supply will, through 

l i q u i d i t y  p k f e r e n c e ,  lower %ham i n t e r e s t  nd9 ,  t h i s  rr- 

duction i n  the  cos t  of borrowing w i l l  s t i r u l a t e  Investment 

which w l l l  r a i s o  incare  throw t h e  r u l t i p l i a r  w c h a n i :  

* 
As we water tho a ~ . l y s l s  on l i q u i d i t y  and not on M, l e t  

us repaln M U, O w  riw of the t r a p a l s s i o n  process  rill 

l a  
1 m b l a  ptopodtion bsod on th is  riw is w k t b r  tho 

in- m h e i t y  oS )12 dac- t~8  a8 rr i n m ~ 8 .  
19 

U e h  -7 &ff8Z' f m  th. h'temst mta foCU8 tha  am- 
l y d s  on, 



Tbr major d i f f e rence .be twsen  t h e s e  two approaches is t h a t  

i n  the Koynosian system t h e  change i n  t h e -  roaey supply i n i t i a t e s  

t h o  change i n  t&e l e v e l  o f  i n c a o  through .a change i n  t h e  in-  

terest r a t e ,  In o u r  systo, a change i n  t h e  ne t  i n t e r e s t  r a t e  20 

i n i t - i a tos  t h e  change i a  t h e  l e v e l  of  l i q u i d i t y ,  which is consi-  

d e r d  h e r e  as a bore appropr ia t e  'aggregate than  money a s  much 

as t h e  d e t e r m l m t i o n  o f  Y is concerbed. 

The same p o i n t  can be extended t o  ;he comparison of  t h e  

w n e t a r i s t  r ia  on the t r a n a i s s i o n  recwlm with our  a n a l y s i s  

m e  p&coc. f o ~ o r i n g  an  yrogeqow change i n  
t h e  supply o f  romy h g h s - W i t h  changes i n  . 
t h e  p r i c e s  and y i e l d s  o f  f i n a n c i a l  assets add 
spreads  t o  nonf inoncia l  a s s e t s ,  These changes 
i n  t h e  p r i c e s  o f  f i n a n e i a l  and nonf inancia l  

' a s s e t s  influence spending t o  pmduce new 
a s s e t s  a d  spending on cur ren t  s e m c e s .  A t  
t h e  same t ime, t h e s e  changes a l t e r  ma1 -81th 
of t h e  p u b l i c  r e l a t l w  t o  incore  and the reby  
a f f e c t  consrapt ionw(Park ,  1972). 

The exogeneous shock i n  o m  system is not  a  change i n  t h e  
\ 

ROMJ bPt a  19 t h e  i ~ l t e m S t  p i d  by bQk8 

rhieh causes a change i n  the-  l e v e l  o f  ')roney8(broadly dofinad.) 

i n  the sy-. In a d d l t i o n ,  w e  arm e x t r a c t i n g  tbat prt of % 
(a r). . . . .MIA) that  r a f l o c t s  Its c o n t r i b u t i o n  to  t h o  level of 



However, t h e s e  d i f fe rences  do not ' exc lude  t h e  p o r t f o l i o  

adjustment process  from t a k i n g  p lace ,  n e i t h e r  do we deny t h e  

impact o f  t h i s  process  on Y as s t i p u l a t e d  by t h e  mone ta r i s t  

approach. When t h e  i n t e r e s t  r a t e  on t h e  d e p o s i t s  changes, 

c o n s u e r s  w i l l  change t h e i r  depos i t  mix and may a l s o  c h a m  

t h e i r  desim'd lea of ( t o t a l )  f i n a n c i a l  a s s e t s  t h u s  causing a 

chain r e a c t i o n  which work8 i tself  o u t  from f i n a n c i a l  t o  r e a l  

a s s e t s ,  and t o  t h e  l e v e l  o f  spsnding and income. 

D.4 Deposits* Hetemgenei ty  

We have c a r r i e d  t h e  a n a l y s i s  i n  terms o f  on ly  two t y p e s  

of ddposits-namely, t h e  and deaand depos i t s .  We a l s o  assumed ' 

t h a t  each type ,  wi th in  i t se l f ,  is homogeneous, Th i s  homo- 

g e n e i t y  r e f e r s  mainly t o  three c h a r a c t e r i s t i c s  of  bank d e p o s i t s ;  . 

( a ) '  Size 6 

( b ) A c t i r i t y  o r  turnover  . . 

( c )  nix ( t h e  comporition between r e g u l a r  chequing accounts  
- 

and s p e c i a l  accounts ,  long  and s h o r t  term time d e p o s i t s ,  e t c .  ) 

If bank d e p o s i t s  a r e  heterogeneous with r e s p e c t  t o  t h e s e  

and o t h e r  c h a r a c t e r i s t i c s ,  t h e  t w o 4 o p o s i t a  type  mode l -wi l l  be 

inadequate ,  Each c h a r a c t e r i s t i c  d e t e r r i n e s  a  uniqw type  of 

d e p o s i t  s i n c e  w c h  c h a r a c t e r i s t i c  lmpl ia s  d i f f e r e n t  c o s t s  of 
2 1  

p m d u c t i o n  and thw 8 d i f f e r e n t  mt  f i e l d  . This  means t h a t  

A h i& .%-vet implie8 r e l a t i m l y  h igher  costs of pro- 
duc t ion  t o  the bank, ead thos a l k r  n e t . J i o l d  t o  t h 8  deposj- 
tor  uhich r e f l e c t s  the higher  d e g r e  of  liquidity of t h i s  type  
o f  depos i t .  



. 
4 

t h e  va lue  of  each d e p o s i t  i n  t h e  l i q u i d i t y  product ion process  

is a l s o  a f f e c t e d  by its c h a r a c t e r i s t i c s .  

This  b r i n g s  u s  t o  conclude t h a t  when demand and time de- 

p o s i t s  a r e  themselves heterogeneous with r e s p e c t  t o  va r ious  

c h a r a c t e r i s t i c s ,  t h i s  d i v i s i o n  ( i n t o  time and demand d e p o s i t s )  . . 

become meaningless. I n  t h i s  case,  a  subdiv is ion  should be made 

according  t o  t h e  d i f f e r e n t  c h a r a c t e r i s t i c s ,  and t h e  demand func- 

t i o n  f o r  each sub-group of  d e p o s i t s  should be spec i f i ed .  

I n  o r d e r  t o  keep o u r  model a s  compact a s  p o s s i b l e  we w i l l  

cont inue t o  assume t h a t  each type  of  d e p o s i t s  is homogeneous, 

- and t h u s  t h e  demand func t ions  alm* derived rep resen t  t h e  

demand s i d e  of our  model. The theory  presented here  can; how- 

eve r ,  be extended i n  an  obvious fashion  t o  incorpora te  a  f i n e r  

breakdown of bank d e p o s i t s  i n t o  such sub-groups. 



H, m a r y  
j----... 

I n  t h i s  chap te r  we focuse* our  a t ' t en t ion  on t h e  fol lowing 
4 / 

,' / 

two t o p i c s :  

( a )  The d e f i n i t i o n  o f  bank output.  
, 

( b )  The na tu re  and. c h a r a c t e r i s t i c s  of & demend \'lunc- t - C 

t i o n s  f a c i n g  t h e  banking firm. 
' k 

Bank output  is def ined  here as l i q u i d i t y  where by t h i s  
I 

we mean a l l  t he  nonpecuniary r e t u r n s  from bank d e p o s i t s ,  

We explained how banks' value added, t h e  l e v e l  o f  l i q u i -  

d i t y  t h e y  provide,  and t h e  ,volume and s t r u c t u r e  of  t h e i r  l i a b i -  
t 

l i t i e s  a r e  r e l a t e d  t o  each o ther .  We explored t h e  cond i t ions  

under which concent ra t ing  on bank l i a b i l i t i e s  provides  a n  appro- 

p r i a t e  method f o r  ana lyz ing  t h e  l e v e l  of bank ou tpu t ,  

I n  t h e  second p a r t  o f  t h i s  chapter  we presented  t h e  form 

and s t r u c t u r e  of  t h e  demand f u n c t i o n s  f o r  bank d e p o s i t s ,  b.80d 

on o u r  c e n t r a l  hypothes is  t h a t  t h e s e  d e p o s i t s  a r e  i n p u t s  i n t o  

a l i q u i d i t y  product ion process.  It was shown t h a t  t h e s e  demand 

f u n c t i o n s  have t h e  same s t r u c t u r a l  f o  a s  t h e  derand func t ion  'r 
fo r  any o t h e r  good. 

The ne t  y i e l d s o n  bank d e p o s i t s  p lay  a c e n t r a l  role i n  our  

theory  o f  f i n a n c i a l  i n t e r r e d i a t i o n ,  I n  t h i s  chap te r  we aria; 

lyzed  t h e  *pact of a a n g e s  i n  t h e s e  y i e l d s  on t h e  lewl of 

l i q u i d i x y  suppl iad.  We a l s o  demonstrated t h e  impl ica t ion  of 

our  theory  of i n t e r e s t  r a t e s  and l i q u i d i t y  f o r  the 'unders t an -  

d i n g  o f  t h e  a s s o c i a t i o n  be en incame and money. P 
As t h e s e  i n t e r e s t  r a t e s  arg co-determined by c o n s m e r s '  



preferences and by the  producersf (benks) cost structure,  it 

is essential t o  develop the supply sidp of the model in such 

a way that w i l l  enable us t o  understand t h e  pricing policy o f  

tho  Bonking fim. Fhia i s  done in the  next chapter, 
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n A In t roduc t ion  

The c e n t r a l  hypothes is  behind our  a n a l y s i s  of t h e  demand 

f o r  bank output  i s  t h a t ,  a s  explained i n  chap te r  3, consumers 

use bank d e p o s i t s  a s  i n p u t s  i n t o  a  *monepessW, o r  l i q u i d i t y ,  

product ion process.  Thus t h e  f i n a l  good demanded from t h e  

banking i n d u s t r y  may be viewed a s  $ i q u i d i t y  r a t h e r  than  de- 
9 

p o s i t s .  Following t h e  same reasoliing we want t o  suggest  a s  

t h e  c e n t r a l  hypothes is  o f  t h e  s u p p l j  s i d e  a n a l y s i s ,  t h a t  banks 
\ 1 are  produce% of  moneyness, o r  l i q u i d i t y  . They produce t h i s  

good i n d i r e c t l y  by p r o d d i n g  t h e  pub l i c  x i t h  ' .various depos i t s ,  

each o f  which c a r r i e s  a  unique degree of l i q u i d i t y .  By a w -  
2 

g a t i n g  t h e  l i q u i d i t y  *equiva lentsn  o f  t h e s e  d e p o s i t s  we ge t  

e measure of bank output .  

Thus a supply o r  cos t  a n a l y s i s  of  banks should be made i n  

t h e  l i g h t  of t h e a s s m p t i o n  t h a t  a l l  bank d e p o s i t s  have a 

\ c a o n  property.  They a l l  s e rve  as l i q u i d  a s s e t s  t o  some de- 

g ree ,  and what is u s u a l l y  considered t o  be a d e p o s i t s  - pro- 

duc t ion  a n a l y s i s  becomes h e m  a l i q u i d i t y  - product ion study. 

The d i scuss ion  i n  t h i s  chapter  i s  centered around t h e  
b 

t h r e e  i s s u e s  which we- provioualy i d e n t i f i e d  (see chap te r  2 )  

as  weak p o i n t s  i n  t h e  e x i s t i n g  banking theory.  . 

( a )  Product ion costs and t h e  opera t ion  o f  t h e  banking - 
1 

For a d l s c u ~ s i o n  o f  t h e  a r g m e n t s  for t h a t  d e f i n i t i o n  of 
bank ou tpu t  see chep te r  3, s e c t i o n  C, 
2 

See equa t ion  3  .l, chap te r  3 ,  
/ 



( b ) ~ h d ~ r o ~ e r t i e s  of  t h e  bank: adjustment proc8ss  t o  
b 

changes i n  t h e  'givens1. 

( C )  The market s t r u c t u r e  o f  t h e  banking indus t ry .  

The a n a l y s i s  of t h e s e  t h r e e  i s s u e s  provides  t h e  foundat ion 

f o r  t h e  supply s i d e  o f  our  model of t h e  banking f i rm,  and en- 

a b l e s  u s  t o  examine t h e  mff4cts  of  changes i n  t h e  wgivensw o n  

t h e  e q u i l i b r i m  p o s i t i o n  o f  banks. 

Th i s  chapter  p r e s e n t s  two mutually exc lus ive  assumptions 

about t h e  t echno log ica l  c h a r a c t e r i s t i c s  o f  t h e  banks1 pro- 

duct ion  process.  
I 

( a )  A 1 1  d e p o s i t s  a r e  produced via  t h e  same production 

funct ion.  

( b )  b c h  d e p o s i t  is charac te r i zed  by a unique production - 1 

- process .  

 he a n a l y t i c a l  d i f f e r e n c e s ,  regarding  t h e  e q u i l i b r i u  o 9 t h e  

* banking f i r m ,  a r i s i n g  f r o m  t h e s e  d i f f e r i n g  assunp t ions  a r e  

d iscussed ,  I 

I n  a d d i t i o n  t o  a p u n  sGply a n a l y s i s  ( s e c t i o n s  B through 

F) t h i s  chapter  a d m s s e s  i tself  t o  t h e  previous ly  d iscussed  

' (see chapter  3, s e c t i o n  A )  l i n k  between banks' c o a t s  and t h e  

l e v e l  of l i q u i d i t y  i n  tbe economy. 

In two d i g e a s i o a s  ( s e k o n d  P.3 and Bt) we doscr ibe :  

(1) Soma analyt ical  p r o p e r t i e s  of an a l t e rmat ivo  approach 

towards t h e  d e f i n i t i o n  o f  bank output. 

(2) Sors r e c e n t  d e v e l o p e n t s  i n  U,S benking 88 u p l a b e d  

\ 
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B. Banks and Compptition ' H 

A s  mentioned i n  chepte;'2, on: o f  t h e  common problems o f  

e x i s t i n g  models of  bank behavior i s  t h e  l a c k  o f  a c o n s i s t e n t  

view of  t h e  competi t ive environment of  t h e  bankig firm. The 

most f r e q u e n t l y  used framework i s  t h a t  o f  p e r f e c t  competit ion 

( s e e  Kareken, 1967; Klein,  1971; and Pesek, l97O), al though 

banks a s  monopolists,  i n  t h e  d e p o s i t s  a s s e t s  market, is a l s o  

not  uncoPmron ( s e e  Sealey and Lindley, 1977; and Towey, 1974).  

We could not d e t e c t  any a n a l y t i c a l  e f f o r t  t o  j u s t i f y  t h e  use o f  

e i t h e r  o f  t h e s e  a l t e r n a t i v e s .  We t h e r e f o r e  conclude t h a t  e i t h e r  

t h i s  po in t  is considered obvious i n  these  s t u d i e s  o r  t h a t  analy- 

t i c a l  convenience d i c t a t e d  t h e  use of  an nappropr ia tew market 

s t r u c t u r e .  

I n  t h i s  s e c t i o n  we want t o  put forward t h e  idea  t h a t  t h e r e  

is a p l a u s i b l e  case f o r  t h e  c h a r a c t e r i z a t i o n  o f  banks a s  

monopolis t ic  competi tors  i n  t h e  output  ( r ep resen ted  by t h e i r  . I, 

deposits)ararket.  

The c h a r a c t e r i s t i c s  of t h i s  market s t r u c t u r e  as described 

by Leftwich (1973,pp. 289-290) a re :  

"There a r e  many s e l l e r s  o f  t h e  product i n  an 
i n d u s t r y  cha rac te r i zed  by monopolis t ic  c m -  

e t i t i o n ,  and t h e  product of  each s e e l e r  is 
!n sme way d i f f e m 4 t i a t e d  f n m - t h e  product 
o f  every o t h e r  seller,. , Vhen t h e  number 
o f  s e l l e r s  is l a r g e  enough so t h a t  t h e  ac- 
t i o n s  o f  any one have no p e r c e p t i b l e  e f f e c t - .  
upon o t h e r  sollers, and t h e i r  a c t i o n s  ham .' . 
no p e r c e p t i b l e  'effect upon hi., t h e  indus t+  
b e c a e b  one o f  r o n o p o l i s t i c  campetition,.. 
Product d i f f e r e n t i a t i o n  l e a d s  8am c o n s u e r s  
t o  p r e f e r  t h e  products o f  p a r t i d a r  hollers 
of t h e s e  of o thers .  Consequently, t h o  d a m  
c u r w  faced by an ind iv idua l  ml le r  b s  soma 



downward &ope t o  it and enab les  t h e  s e l l e r  
t o  exce rc i se  a s a a l l  degree of c o n t r o l  over 
h i s  product p r i c e .  

The c r u c i a l  s ta tement  i n  t h i s  quo ta t ion  is t h a t  some con- 

suners  w i l l  p r e f e r  t h e  product of  a  p a r t i c u l a r  s e l l e r ,  I n  o u r  

case,  sore consumers m y  p r e f e r  l i q u i d i t y  %oughtw-fpm bank A 

t o  t h a t  %ought" from bank B, Th i s  preference  may be based 

on some real o r  imagined c h a r a c t e r i s t i c s  which d i s t i n g u i s h  

bank A t s  product from bank B t s ,  and which determine t h e  

r e l a t i v e  q u a l i t y  o f  monetary s e r v i c e s  expectod from t h e  va r ious  

p r i v a t e  moneys (bank d e p o s i t s ) ,  

One can cons ider  t h m e  d i f f e r e n t  dimensions t o  t h e  q u a l i t y  

of t h e  monetary s e r v i c e s  der ived  f r o m  d e p o s i t s  he ld  with a 

c e r t a i n  bank. These t h r e e  d iaens ions  g ive  rise t o  what might 

be termed consumers1 confidenca i n  t h a t  b a d  

( a )  The first dimension r e f e r s  t o  t h e  p r i c e  l e v e l  i n  t e r ra  

of  the pr i - te  money held ( i n  a  system of  many d i f f e r e n t  

p r i m t e  moneys). The h igher  that p r i c e  level  is i n  comparsion 

t o  t h e  one expected when t h e  depos i t  was m d e ,  t h e  lowar is t h e  

m l u e  o f  t h e  l o n e t a h  s e n i c e s  der ived from t h a t  mmy. In 

genera l ,  t h e  p a t o r  t h e  p r i c e  s t a b i l l t y , i n  t o F I s  a s p e c i f i c  
-- . 

d' n 

p r i v a t e  money, t h o  g m a t e r  is t h e  confid?nca i n  t - 
-d 

( b )  F a - s e c o n d  d i r e n a i o n  r e f e r s  t o  t h e  deg..dliqui- 
r--- 1 

1. 

d i t y  and sol*- of a spmclfic bahk. Tha higJy& t h e  p r c e i n d  
", r. 

3 
Sole o f  t h e  argment. hero f o l l q  S h i n  (1974). 



expected when t the h igher  is t h e  value 

of t h e  monetary "*s se derived t h a t  money. The sounder 

t h e  bank's l i q u i d i t y \ b o s i t i o n ,  t# lower is  its d e f a u l t  risk 

and t h e  high% is the degree of &suers confidence i n  t h e  

a b i l i t y  of t h i s  bank t o  p e r f o m  its d u t i e s  (among which is t h e  

conversion of  p r i v a t e  money i n t o  government money). 

( c )  The t h i r d  dimension r e f e r s  to t h e  genera l  degree o f  

s a t i s f a c t i o n  der ived  from a c e r t a i n  p r i v a t e  money. 'Phis degree 
Y 

of s a t i s f a c t i o n  is a func t ion  o f  a l l  t h e  components which 

determine t h e  q u a l i t y  of  monetary s e r v i c e s  from a c e r t a i n  
i 

p r i v a t e  money, a s i d e  f r o m  s t a b i l i t y  end. l i q u i d i t y ,  1 .e. con- 
4 venience,  p r e s t i g e ,  e t c  . The h igher  t h a t  degree o f  satis- 

f a c t i o n ,  t h e  h igher  i s  t h e  value of t h e  monetary s e r v i c e s  

der ived  from d e p o s i t s  he ld  with t h a t  bank. 
\ 

Each o f  these dimensions g i v e s  rid t o  t h e  a b i l i t y  of  
I 

banks t o  a f f e c t  t h e  degree of consumers' confidence i n  t h e  

absence of any d i s c r e p a n c i e s  between t h e  expected and r e a l i z e d  

q u a l i t y  of t h e i r  output .  I n  otb-r words, t h e  ex i s t ence  of , 

, 

consumers' confidence which can be manipulated by banks by 

improving t h e i r  s a f e t y  d e r i c e s ,  tproring t h e  q w l i t y  of 
m 

management and workers, lore intensive branching e tc . ,  account8 

f o r  a  downward .LdpCii& b-dd func t ion  facing each bank. - 
- A- 

Vhen t h e  number o f  banks is 'largo enoughw t h e  harkat structure 

b e c k s  that o f  loaopolistic cape t i t ion .  



There is, however, an important d i f ference  between 

dimensions type ( a )  and (b) and dimmnsion type ( c )  . a 

Dinension type ( a )  p lays  a r o l e  only i n  a system where 

banks have the  power t o  produce daminant money (currency).  

The r a e n t  t h e  goverrrrent t akes  over t h i s  funct ion,  p r ice  

s t a b i l i t y  becomes a funct ion of  government actiorm and not of 

p r iva t e  money production. 

Dirension type ( b )  usual ly  only p1ays.a r o l e  i n  systems 

where depos i t s  am not insured o r  where the g o v e n r n t  does 

not guarantee them i n  any formal o r  inrormel my.  This 

s i t u a t i o n  is r a r e  and thus  consumers' concern about bank l i q u i -  

d i t y  has a very minor e f f e c t  on t h e i r  decis ion with regard t o  

the  bank they choose. - 

psrt i l rent  t o  cons\nersl a t t i t u d e  touards bank output. Is there 
b 

b 

a d i f f emnce  between the  r o l e  of  t h a t  dimension when %oneya 

is t h e  p k d u c t  and *hen any o ther  c o n s w r  good i n  the  subjact  . 
4 

of the. a l l r lys is?  Are we -4mt concerned about a po ten t i a l  

discrepancy between the expected and r e a l i r e d  l e v e l  of *cooling 

s e r r i c e s a  derived from a -mfeger&or wa bought? The anmmr 

t o  theN quest ions  is a mat ie r  of d e v  r a t h e r  thjh of sub- 
5 

stan-. Howover, i n  our d e w ,  it is s u f f i c i e n t  t o  parait t h e  . 
conclusion t h a t  w n o p o l i d i c -  c o i p t i t i o n  is tho  mst 

appropr ia te  s t r u c t k  for deacrlbiag t h e  edrpt i t lve  emiron-  

meat of  t h e  bnklng h h d r u t q .  - . 



*- 
a product with e s s e n t i a l l y  infinite c o s t s  of d e t o r r i n l n g  

q u a l i t y  by d i m c t  i n s p e c t i o n  of  t e c h n i c a l  characteristics. 

In o t h o r  -As, consumer goods can be d i f f e r e n t i a t e d  according 

t o  tbe  costs ( d i r e c t  and i n d i r e c t )  i n v o l v e d - i n  t h e  d e t e r -  . 
mination o f  t h e i r  q u a l i t y  by d i r e c t  inspect ion .  Tho h igher  

those  costs are t h e  h igher  becomes t h e  p r o b a b i l i t y  t h a t  t h e  

producers o f s t h o s e  goods w i l l  i n c u r  c o s t s  i n  o r d e r  t o  e s t a b l i s h  

a mbrand aare* which w i l l  permit consumers t o  c o s t l e s a l y  dis- 
5 t i n g u i s h  betwoen t h e  output  of  t h e  competing f i r m  . 

I n  that t h e  h a o g e n o i t y  of output  is a necessary con- 

d i t i o n  f o r  t h e  e x i s t e n c e  o f  perfect competit ion,  t h e  c r e a t i o n  - 
of  a brand name impl ies  a l e s a  than p e r f e c t l y  collpetitire A 
s t r u c t u m .  Ye do not  claim tbat bank d e p o s i t s  (money) a t .  ' 

t h e  only product with high costs of  nquality de te r r ixmt ionm 

but w suggest that tho h igher  theso  c o s t s ,  t h e  g r e a t e r  is 

t h e  l i k e l i h o o d  t h a t  t h e  i n d u s t r y  is engaged i n  mnopolistic w 
( o r  o l i g o p o l i s t i c )  c a p t i t i o n .  Since the- costa i n  t h o  

c a w  of money are  very high,  p r f o c t  c o q m t i t i o n  could hardly 

d e s c r i b e  t h e  r r r k e t  structmo of t h a t *  i n d u s t r ~ ~ .  

To -Fin: in  t h e  rbsenco of gomraant monopoly 

0-r t h o  supply of c u . n c y  and of any f o ~ l  o r  ioi'rvl 

depos!t insurenca scb.w, bank8 a m ,  a h a t  by th. cbrmc- 



c a p t i t o r a :  U them conditions do not hold, them is still 

a h i &  p k b . b i l i t y  that  a a e  klnd o f  l onopo l i s t i c  corpetit ion . 

\/* 
bst dancribes tho banking ladustry 's market atructuro. - 

dmrirrtton o f  t h i s  conclusion is indopndont of t h e  

m p i r i c . 1  phemci~boz~ o f  gorsrment controls over bnka.  It 

m y  be noted howmr, that @he= contmls  rake p e r f e c t  c a -  
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C, The Bank '8 Xarginal  Cost C u m  

I n  t h i s  s e c t i o n  we want t o  suggest t h a t  t h e  banks1 
-4 

margibll cos t  h n c t i o n  is upward s lop ing  and t h u s  t h a t  t h e  

s i r e  o f  banks is d o t e r r i n a t o ,  This d e t e w i m n c y  is a pre- 

cond i t ion  f o r  a  meaningful a n a l y s i s  of  bankst equi l ibr ium and 

f o r  t h e  a n a l y s i 8  o f  sore o f  t h e  dynamic a s p e c t s  o f  bank 

behavior.  

It is o f t e n  claimed t h a t  t h e  marginal c o s t  f u n c t i o n  

(which is 8160 t h e  firr's supply f u n h i o n  i n  t h e  case o f  a  

p e r f e c t l y  competi t ive I n d u s t r y )  of  nominal ba lances  should 

hare t h e  s h a p  of  a m c t 8 n g u l a r  h ~ e r b u l a .  Ourley and Shaw 

(l960,pe255-256) p resen t  this idea a s  follows6: 

.Assme t h a t  c c r c i a l  banks a r e  i n  r e a l  p r o f i t  
equi l ibr ium and that a l l  r e a l  r e r i a b l e s  i n  t h e  
e c o n q  a m  a t  equi l ibr ium levels. Now suppose 
t h a t  c a r e r c i a 1  banks, f o r  whatever reason,  pur- 
chase a d d i t i o n a l  nominal bonds and c r e a t e  addi-  
t i o n a l  n d n a l  wney .  Growth i n  nominal money 
r a i s e s  p r l c o s  o f  cunvnt output ,  money rage r a t e  
and n o l i n . 1  bonds e q u i p m p o r t i o m l l y ,  Sin- 
-my is ass-d t o  be n o u t r a l  t h e  bond , ra te  
of  in te rn -  a d  0tb.r -1 n r j . ~ o a  am un- 
chengod by this  nominal oxpansion, It fo l lows  
that tho  b a h l  n o r i r u l  mvanuos, u p o n a e 6  and 
p m f i t s  r i w  In t h e  m n  propor t ion  a s  nominal 
n o  1 1 roflts a s  thoy wen. 

Bank o x p n s i o n  g, 6 a f f e c t e d  no real varia- 
blo ,  i n c l d i m g  ma1 m-y des i rod  by spopding 
units a d  t h o  m r d  from spondiry unlts to 
banks f o r  f l m n e i . 1  s o r r i c o s ,  Tho amhml s i r o  
of t-rcial b8&8 I6  advwkti t ioua,  Thla m8ns 
tbt -1 m-y 8Ld t h o  p r i m  l0 t . l  8.m id.- 
torripru, It r.ttor8 to no o m ,  inc lud ing  t h o  
b a d # ,  rbrtkr 16d.x o f  n i l  W~OIYJ and 
t h o  prim 1.W I8 l,lW or  1000, Balm1 wnq U 

I8 IPb30ct t o  no ration81 r u l o  and i 8 , f n o  o f  . L Y  

e n c a  an7 b a d ,  r i a i b l o  of i n r i d b l o ,  



~f the  dema~d f o r  norimel balances is a l s o  iisar9.d t o  be 

rec tangular  hyporbula7 the  s i s o  of t h e  banking f i r r  (whethar 

it is a monopolist o r  a pe r f ec t  c a p e t i t o r )  i 8  indeterminate. 

Coatresting t h i s  conclusion with t h e  empirical  eridence 

about t h e  d o t e r r i a a t e  s i z e  o f  t he  banking firr, force* us  t o  
- 

m o d i f i r  t h i s  t h e o m  of  t h e  re la t ionsh ip  betwoen d bank cos t s  and 

their l e v e l  of output. 

I n  & a t  follows we w i l l  claim t h a t  t h e  uniquo chrracter-  

i s t i c s  of t h e  banking f i r r  and t h e  nature of i ts  output ,  imply 

an upward d o p i n g  marginal cost function m t h o r  than t h e  

z?mctangular - hyperbula shape predictad by t h e  n e u t r a l i t y  o f  

money pmpos i t ion ,  it fol lows that  bank sir* is determinate. 

h s e k  (1970) i d e n t i f i e 8  two condit ions which are necasrpry 

and d f i c i o n t  t o  expla in  t h e  n c t r n g u l a r  - hyparbula &ape 

of bankst m a r g i n a l  cost f u c t i o n ;  * 
(a)  Thore ex&- only on0 monopolist/b.aker such that 

tho firr's and t h e  indust ry ' s  r a r g l n a l  cos t  functions a n  . . : 

(b) Thar, axists  only en0 kind of  money. 

When t h o  b a n k i ~  a p t o m  mkuiats of one bank only, t h n  an  

inclurs* i n  tha lomy o a t p a  (.adding saros' by this bankor) 
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This  is illustrated by t h e  curre SS' i n  figurn 4-1, 

Pi- 4-1 Banks Supply of Honey Function - 
The Weutrality Proposition 

However, when there are  n banks i n  t h e  system (which 

t o ~ e t h e r  hare 8 monopoly over the supply of money), the  increase 

i n  the  quantity produced by each bank (from Jf,/n t o  P b / n )  I8 

expected t o  hare a much m a l l e r  e f fec t  on the  pFice h r e l ,  In  

the extreme case, there  would be no e f f e c t  a t  a l l  on P. I n  

t h i s  case the  function describing the  relationship between 

P and the quanti ty of W producad by that bank w i l l  be M i n  

figum 4-1. When rr describ.  th. quanti ty aWplied 'with m a p ~ t  

t o  t;h. h&'8  -8 tbn, On th. a88mptioXt of d @ ~ @ a 8 i n g  

mar-1 productivity in t h e  prodPction of bank mimy, m get 

an  upward slop* supply function, 

Aa to  aordi t ion (b) , t ho  orlatanco of gorermmt w m y  and 

private  ronq a i d .  by d d a  h p l i e a  t h a t  (won  with the erirtmnce 



of  only  one bank) t h e r e  w i l l  be a  d e s i r e d  rix of  t h e s e  moneys 

i n  p r i v a t e  p o r t f o l i o a .  Any e f f o r t  t o  change this m i x  by t h e  

p r i v a t e  bank, Implie8 an increased  o u t l a y  on advert isement  e t c .  

If we assume a g a i n  dec reas ing  marginal p r o d u c t i v i t y  of bank 
8 i n p u t s  we would get a n  upward s lop ing  cos t  f u n c t i o n  . 

A s  an extens ion  o f  tb. p r e v i o u s .  orgumants l e t  u s  cons ider  

s p e c i f i c a l l y  one inpu t  which is c e n t r a l  t o  t h e  banks 5 product ion 

process  - namely, reserves .  L e t  u s  assume t h a t  both t h e  l e v e l  

o f  high powered money and t h e  cash t o  d e p o s i t  r a t i o  a r e  f i r e d  

Under t h e s e  cond i t ions ,  when one bank wants t o  incrm8se i t 8  

output  it has  t o  a t t r a c t  r e s e r v e s  f r o m  o t h e r  banks, t h u s  it h a s  

t o  o f f e r  a  h igher  p r i c e  ( i n t e n s t  r a t e  on its d e p o s i t e ) .  So, 

cons ider ing  t h i s  input  only  we g e t ,  aga in ,  an upward s lop ing  

marginal c o s t  curve f o r  t h e  ind iv idua l  bank. 

To s u l l p a r i u :  A u n i t a r y  e l a s t i c  c o s t  func t ion  con charac- 

t e r i z e  banks' s u p p l y f o r  money func t ion  only under t h e  fol lowing 

u n r e e l i s t i c  assumptions, p a r t  of which are necessary and pa r t  

o f  which a r e  s u f f i c i e n t .  

(b) Them is only one bank i n  t h e  system. - 
( c )  Them i 8  only  one kind on money. S p e c i f i c a l l y ,  t h e m  

is no d i s t i n c t i o n  b e t w e n  high powrod romy and bank monoy. 

Analyring bank. a s  produmrs o f  =nay and not  88 uahg - 
8 

?or t h i s  p o i n t  m h s a k  (1970,p.377) rrd lloora (1968 ch, 
7). loorats 8 a l y s i .  is on t h o  brcuder h p c t  of f i r u n c d  

4 
i n t a r w d i 8 t l o n .  



t h e i r  r p e n t s  foun ta insa  t o  c r e a t e  t h i s  good, i m p l i e s  t h a t  

capac i ty  limits, r e a l  f a c t o r  c o s t s ,  competi t ive cons ide ra t ions  

e t c . ,  determine t h e  shape o f  . t h e i r  cos t  func t ion ,  just a s  i s  t h e  
I 

cc& with any o t h e r  indus t ry .  

In o t h e r  words, t h e  f a c t  t h a t  it is c o s t l e s s  t o  Wadd a 

zerow ( i n c r e a s e  t h e  nomima1 a r u n t i t y  of money) Imple is  nothing 

about t h e  marginal c o s t s  o f  producing r e a l  cash ba lances  ( o r  

monetary s e r r i c e s ) .  This  d i s t i n c t i o n  is o f t e n  ignored i n  t h e  

optimum q u a n t i t y  of  money l i t e r a t u r e .  

Concluding t h a t  t h e  bank's m r g i n a l  cos t  f u n c t i o n  is upward 

s lop ing  impl ies  t h a t  t h e  sim o f  the  bank is determinate  eve8 

i f  t h e  demand ( f o r  n o l i n a l  ba lances)  funct ion  is unitary e l a s t i c .  

The determinate  s i z e  and the  upward s lop ing  marginal ccast 

funct ion  o f  t h e  banking f i r r ,  enable  u s  t o  apply t h e  s tandard  

micro theory  f o r  y r ing  t h e  cos t  s t r u c t u r e ,  e q u i l i b r i m , a n d  

some dynamic bank behavior. 



D. The Indus t ry  ls M a r ~ i n a i  Coat Curve 

When an  i n d u s t r y  is engaged i n  monopolis t ic  competit ion,  

which it was suggested above is t h e  market s t r u c t u r e  t h a t  b e s t  

d e s c r i b e s  the  ecow>mic environment of  banks, t h e  cons t ruc t ion  

of  an aggregate  cos t  curve i s  r a t h e r  an  u n s a t i s f a c t o r y  p r a c t i c e  - 
f o r  two reasons: 

( a )  Product d i f f e r e n t i a t i o n  makes t h e  u n i t  so ld  by one 

s e l l e r  somewhat d i f f e r e n t  from t h a t  s o l d  by ano the r  one. 
I 

( b )  No s i n g l e  p r i c e  p r e v a i l s  f o r  the d i f f e r e n t i a t e d  pro- 
\ 

duct  o f  t h i s  i n d u s t r y ,  t h e  d i f f e r e n t  p r i c e s  w i l l  depend upon 

consumers l judgmer~t with r e g a r d  t o  t h e  comparative mqual i t iesn  

of the  d i f f e r e n t i a t e d  products.  

Thus,  t h e  market a s  a  whole e x i s t s ,  but a meaningful d i s -  

cussion would be b e t t e r  served by analyzing t h e  s i n g l e  producer, 

and d e s c r i b i n g  t h e  "marketw i n  l i n g u i s t i c  terms only. 

Each banking firm, and t h e  i n d u s t i  a s  a  whole, is sub jec t  

t o  a minimum p r i c e  c o n s t r a i n t  on i ts demand depos i t s .  This  is 

a  r e s u l t  o f  t h e  c o n v e r t i b i l i t y  clause which r a k e s  it mandatory 

t o  oxchange $l of demand depos i t  f o r  $l of  cash. I n  o r d e r  t o  

show t h e  i m p l i c a t i o n s  of  t h i s  c o n s t r a i n t ,  l e t  us a s s m e  t h a t  

t h e r e  exlsts a a e  r e p r e s o n t a t i r e  p r i c e  f o r  t h i s  product a c r o s s  a 

t h e  indus t ry .  

h p i r i c a l  c o s t  s t u d i e s  such a s  Bbnstontr  (1965 a d  1972) 

and Ball and )lurphylm (1968) suggest t h a t  t h e m  are @ c o n a i e r  o f  

s c a l e  i n  p r o d u c i w  dsrond doposit8.  Th.7 m y  a r i s e  f h m  (PC- 

u n i a ~ )  e x t e r n a l i t i e s  l i k e  r reduct ion  i n  t h o  s e r r i c e  cbrms 



p e r  u n i t  of 

o f  s c a l e  i n  

b 
computer time9 a s  a r e s u l t  o f  ( r e a l )  economies 

t h e  computer indus t ry .  It is a l s o  p o s s i b l e  t h a t  

wi th in  a . c e r t a i n  range of output  t h e r e  a r e  real economies of  

s c a l e  i n  t h e  banking i n d u s t q ,  If we combine t h e  minimum p r i c e  

c o n s t m i n t  w i t h  a downward s lop ing  "Industry Vide Changes" 10 

c o s t  funct ion  implied by t h e  ex i s t ence  o f  economies o f  sc.le, 

we reach' a r e s u l t  which is somewhat c o u n t e r i n t u i t i r e .  (For a 

through d i scuss ion  of t h i s  i s s u e  see Friedren,  l 9 7 6 , p p . 9 m O l ) .  

This  poin t  is i l l u s t r a t e d  i n  f i g u r e  6-2 which reproducer 

Friedman's f i g u r e  5.11 on page 101. 

Pi- k-2 E c o n d e s  o f  Scale  and t h e  Hnlmm P r i c e  Constraint  

7 
Or EFTS equiprent .  

10 
The long run marginal cost func t ion  which t a k e s  i n t o  

account changes i n  inpu t  p r i c e s  which result frol c h a w 8  i n  
t h e  demand for  i n p u t s  by t h e  indust-  a8 a whole. 

4 



Using Friedrend 's ana lys i s  (pp. 100-101) of  t h i s  point:  

nIRt SS be t h e  (Industry-Wide-Chaogea) supply 
c m ,  DD - t h e  demand functiofiand OP t he  
minima p t i c e  l e g a l l y  enforced . Since a t  
this p r i ce  t he  amount demanded.. (OQ is 
g r e a t e r  than t h e  amount supplied... ( it 
r i g h t  appear t h a t  t he re  is  no problem of ra- 
t i o n i n g  t h e  amount demanded amo rmppliers 
eager t o  produce the  l a r g e r  aaoun 9 8 t  t h e  
l e g a l  p r ice ,  This is, however, f a l l e  a s  can 
be seen by supposing, t e n t a t i v e l y ,  t h a t  only 
O Q ' i s  produced. I n  t h i s  case t h e  p r ice  would 
not be OPt but OPn s ince  the  eager demander 
would bid up the  price.  But i f  t he  output 
of  t h e  indust ry  is OQf , t he  individual  fims 
w i l l  be t r y i n g  t o  ad jus t  i n  l i g h t  if t h e  ma- 
r g i n a l  cost curves t h a t  correspond t o  t h e  
t echnica l  conditiona and condit ions on the  
f a c t o r s  market associa ted with point  ?It on 
SS. To each separa te ly ,  the  marginal cos t  
curve r ims  and so the  sum of these marginal 
cost c u n e s  E H C t )  w i l l  rise. 

Accordingly, i f  t he  indus t ry ' s  output , 
were O Q t  and the market p r ice  wem OPn indi -  
vidual  firms would tw t o  produce more than 
OQ The at tewpt of  individual  f irrs t o  . 
expand output t o  PRt would heve two e f f e c t s :  
t he  a c t u a l  expansion i n  output would (1) 
lower tho  r i c e  becuuse of condi t ions  o f  de- 
mand and ( !! ) cbanga the  t echnica l  condition8 
and condit ions on t h e  f a c t o r s  market i n  such 
a uay a s  t o  s h i f t  t h e  marginal cos t  curves t o  
t he  r i g h t ,  whon p r i c e  had f a l l o n  t o  tho legal 
minim- ,  OP, output  wmld be OQ, ba t  a t  t h i s  
ou%put t echnica l  -conditions and condit ions on 
tho  f a c t o r  n r k e t  a r e  those associated with 
po in t  N on the  supply m.. . . . individual  
firu th ink  they would l i k e  t o  roduce a n  out- P put of OQm,,, This ana lys i s  il -rated how 
it is that  whenas  t o  each i d  dual  producer T a o p r e t o l y  U s  supply curve sho s tho  ruiru 

'11 
- 

In our c a m  t h i .  p r ico  may o r  any not b. equal t o  tha  value 
of  $1 of each i n  tenu of 8 basket of goods, Thir dopond8 on 
whethor thore  a r e  service charges on d e r ~ n d  depos i t s  and whether 
a r b i t r a g e  costs (betwoan mrh and bank deposits) are soroe 



amount he w i l l  be w i l l i n g  t o  produce... a  
nega t ive ly  s lop ing  curve f o r  t h e  i n d u s t r y  
shows t h e  mi-101 q u a n t i t y  t h a t  would be 
suppl ied  a t p r i c e .  - @i'i 

Thus, empi r i ca l  f i n d i n g s  o f  t h e  ex i s t ence  of economies 
12 

of s c a l e  i n  t h e  banking i n d u s t r y  ( ad jus ted  f o r  our  concept o f  

output  ) might suggest t h a t  t h e  q u a n t i t y  o f  money ( l i q u i d i t y  

s e r v i c e s )  produced by t h e  banking indus t ry ,  is  t h e  m i n i m u m  

amount t h a t  w i l l  be produced f o r  a given p r i c e ,  not  t h e  u r x i r h i  

amount a s  is suggestad by t h e  depos i t  m u l t i p l i e r  theory  o f  money 

supply d e t e ' d n a t i o n .  

Aside f r o m  any t h e o r e t i c a l  Importance o f  t h i s  i s s u e  t h e  
i ques t ion  is whether t h e  windustry-wide-changes" MC func t ion  of  

t h e  banking s e c t o r  is r e e l l y  downward s loping.  
. - 
'.; 

A s  mentioned before. it looks  a s  i f  c a p i t a l  (coaputer ,  EFTS 

equipment, e t c . )  may exp la in  t h e  ex i s t ence  o f  pecuniary externa-  

l i t i e s  i n  banking. However, t h e r e  ls an inpu t ,  bank r e se rves ,  

which is u8ed only  by b n k s  and may be respons ib le  f o r  

pecuniary diseconomies i n  t h i s  s e c t o r .  

Labor and c a p i t a l  a r e  n e c e u s a v  but  not  s u f f i c i e n t  to  

prodace d e p o s i t s  and t h u s  l i q u i d i t y .  Bank reserves a r e  a s  

important i n  t h e  p d u c t i o n  proc888. Even thou@ t h i s  i n p u t  

i s  unique t o  t h e  binking indu.try13 it is also used by c o n s m e r s  

as a s u b s t i t u t e ,  to a c e r t a i n  dogma, for  bank wnay .  When the  

m o n e t a v  base i s  f i r e d ,  any iacreauo i n  t h e  tom1 output  of 

See, f o r  axample, Bell and Murphy (1968) cheb. 
13  

For a d i scuss ion  of t h i s  point ma s e c t i o n  1, 



t h e  banking indust-  r e f l e c t s ,  according  t o  t h e  m u l t i p l i e r  
1 

theory ,  a decrease  i n  t h e  C/D ratAo (g iven  t h e  excess  re- 

serve  r a t i o ) .  This  d e c m a s e  is a r e s u l t  of t h e  h igher  

o p p o r t u n i t j  costs of h o l d i w  cash. It is equiva lent  L t o  a 

h igher  input  f a c i n g  t h e  banking i n d u s t r y  and c o n s t i t u t e s  

,* a pecuniary d i s e c o n a j .  

To s-ariso, a downward s lop ing  MC c m  f o r  t h e  banking 

indus t ry ,  corbined with a r i n i m m  p r i c e  c o n s t r a i n t ,  renders  

i i m p p m p r i a t e  th simple depos i t  m u l t i p l i e r  thaory.  The m o r i m d  

amount of money suggested by t h a t  theory  i a  not produced. 

It is f r u i t l e s s  t o  specu la te  whether t h e  w i n d u s t r y - d o -  .- 
changesw supply func t ion  of  t h e  banking indus t ry  is downhrd 

s lop ing  and thus whether o r  not  WPrieWntsn  case a p p l i e s  t o  

it. ~ o e b r ,  even i f  this ahould not be t h e  case it does B O ~  

con t red ic t  t h e  ampir lc .1  fldirrgs of s e r e r 8 1  bank c o s t  s t u d i e s  

(e.g. Benston, 1965; Be l l  and Murphy, 1968) which conclude 

These c&t  s t u d i e s  r e f e r  t o  s h o r t  run c o s t  curves ( f ixed  

i a p u t  pric.8) while  OPF 8 n d y ~ 1 8  dea l8  wi th  long ( indus t ry -  

u i d e - c h a w )  m a r g i m l  cost -8. , 



Benk d e p o s i t s  a r e  produced by t h r e e  f a c t o r s  o f  pro- 

duct ion ,  c a p i t a l ,  l a b o r ,  and-Peserves ( p l u s  o t h e r  w~~ I '  , ' 
. , ,I 

Y 

hard ly  be d isputed  t h a t  most bank a rp lyeos  do 

not  c o n s t i t u t e  a  s p . c i a l 1  rod group o f  workers, many of them 
# *. 

can f i t  i n t o  jobs i n  almost any o t h e r  s e r v i c e  i n d h r y .  

A s  f a r  a s  bank m a c h i n a q  ( c a p i t a l )  is concerned, its 
* 

uniqueness m y  bo thought  o f  i n  torma of tho  love1  o f  

a c t i v i t y  pe r  c w t o w r , ,  in c a p a r i a o n  t o  that r a t i o  I n  o t h e r  

s e r v i c e  i n d u s t r i e s ,  bu t  t h i s  c h a r a c t e r i s t i c  does not  make 

t h e  type of  c a p i t a l  u m d  unique. T h ~ s  it can be s a i d  t h a t  

bahlrs cqmpete f o r  t h e s e  f a c t o r s  i n  t h e  nation-rid. u r k e t  a 

( -o r  i n  r eg iona l  markets i n  t h e  mse of Inbor )  and t h a t  

r e n t s  and wages a r e  given a s  f a r  as t h e  b n k i n g   fir^ and 
14 i n d u s t r y  am concetrnod . 

The t h i r d  f a c t o r  o f  product ion,  r e s e r v e s ,  i a  uniquo 

i n  t h e  sense t h a t  o t h o r  producers  do not  c a p o t o  with banks 

i n  8 l n s e m  n r k a t  l. This l a  not  t o  say  tbet o t h e r  pro- 

l o m y  i a  itself p r o d u c d  by b n h  ( w i t h  t h o  -0 o f  l u a e m r ) .  

B.ll and hrphy (1968) r u c h  t h o  MM conclus ien  o b n  
though th i r  masoas a n  d i f f o r o n t .  



It has' t o  be noted t h a t  bank reserves should not be 

inden t i f i ed  wi th  currency acqu-d from the  -public  i n  ex- '. - 
change f o r  a prirary deposi t .  Reserves can a l s o  be increased 

* . 
-through the  acqu i s i t i on  of deposi ts  d t h  the  se . t ra14bank ,  

G 

e i t h e r ' b y  mlling govermr.nt bonds o r  by borrowing (-using the  

dl'scount rindou) . "fhey may a l s o  be increased r i a  a d i r e c t  
I 

switch of depos i t s  by the  government f r o m  ' t he  cen t r a l  bank. 

AS r e  u n t  t o  pursue the  atMly818 i n  t e ~  of 'a f-ed m o w t a q  

bas@, we w i l l  const ra in  our8olves t o  t he  ease of  acqu i s i t i on  

>xsh f o l r  p r h t e  depositors. In what fol lows w e  examine 

two aspects  of bank r u s e m a :  'governrent control  and t h e  r o l e  

of  t h i s  f a c t o r  o f  pmduction,  and the  unique r o l e  of ru- 

sems i n  bankst production proceus. 
\ 

gp- Gover-nt Control8 and Bank P e s e m 8  

It is hard t o  coaceire of a roseme m r k e t  i n  t h e  rogul1s 

8onm where 8 v r g l n a l  c ~ s t  curve o f  pmducing them r e 8 o m s  

i n t o r s e c t s  r i t h  a d-nd function t o  d e t e r r i m  the  e q u i l i b r i m  

prim. nis d i f f i c u l t y  ari-8 f r a  t h e  ambiguity of the  cos t s  

of  production of r u ~ m s .  
b .5- 

, . 
The &met cost, (prin%h,g a d  abini.trativm cos t s )  to 

t h e  g o m o a t  o f  increas ing the  q m t i t l  of m n c y  .ad t h q  

of bamk - -ma ,  is r m g l i a b l e ,  Thum w don't got an up- 



On t h e  o t h e r  hand, if bank r u n r r e m  ( n 4 t ' o n l y  currrncy) 
r 

am a func t ion  of a l e g a l  resame r e q u i m e n t ,  which itself 

: p r i c e  s t a b i l i t y ,  grouth ,  a tc . ,  t h e  s o c i a l  c o a t  o f  pmducing 

oppor tuni ty  costs of not a c h i e r i n g  the- tar@sta, Should 

t h e s e  c o s t s  be o f  any irport8aco t o  tho  b r n k i r y  f i m ?  

Gotermant ( r c r o )  cqns idera t ion8 hare a n  addltion.1 . 
wet oa t h e  micro a m l r ~ i ~  of  tbe  banking rim. It 18-oftan 

elai..d15 t h a t  reso- r o g u i a e n t s  c o n s t i t u t e  r l r l y  a n  e x c i w  

.tax on p r i v a t e  money production. If tho  e v o m m a n t  imposes 

this trx just t o  c r e a t e  wnumera' confidence i n  be-, t b n  

g o r e r l n t  c o n t r o l 8  only  replace  p r iva te  dec ia ioru .  Eowmr, 

i f  t h e  leg all^ imposed m s e m  r a t i o  is hi-r t h a n  t h e  one 

which uould be t h e  o u t c a a  of  a n  u n c o l u t r a i m d  prim- 

o p t i r i s a t i o n  prom-, than those m.xca88m n s o r r e s  can not 

nprmuan t  a f a c t o r  of pmduc t ion  fmm tho b & ' a  po in t  of 

v i e w ,  but r a t h e r  8 tax, 

A. t h e  alngla prduear of  p r i v a t e  momy U a t  tb co-r 

o f  our 81mlysis  w d 8 h  to conematrat@ on h d o o n r i d a r a t i a a s  

The amt of m w m s  f o r  t b  iodirid~rl bank l a  tba rovenol, 
t 

f o q p w  (-ma% aad serrica -a), 8 tonapt d i e h  vlll 



t h e  prico .  for kks in exc& mb.rve8. 

5 2  8.k bum8 .Pd tho M e t i o n  R-8s 

&&'ranm8 a r e  8 f a c t o r  o f  production wbieh, t o g e t b e r  

r i t h  1 . b ~  and m p i u l ,  is a s e d  i n  t h e  production o f  deposits. 

tho roJe of m s e m n  in b&s1 u p r a t i o n ,  t o  the kmt of our 

kwnrhc&o no cost m t d y  incorporate8 it i n  th 0 8 t i u t e d  c o s t  

In what f o l l w a  w 8rtalp.o the  e x p l i c i t  role of m m m a  
a. 

U b n  d p r i r q  d q m s i t  i s  prrrh8aed, tb. dopos i tor  ox- 

c h a w s ' n s e m 8 ,  en input ,  for t b e  f l m l  output.  f b o  factor  



by debtmrs f o r  t k i r  aewadrry dapoai t8  a m  not  by thOmselvo8 

a f a c t o r  o f  prodact ion,  but a r e  8 l e g a l  ( o r  c a r c i r l )  

m c a s a i t y  which accap .n i aa  tha  physica l  production p r o c o b .  
a 

Implied this analys i .  is the  view t h a t  addm frm 

t h e  d i r e c t  rola o f  rese rves  i n  tbo production procosa o f  t h e  

banking firm, t h y  m y  a h  h v e  an indi.rmct e f f e c t  on t he  

l e v e l  o f  baa 0tkput. 

After  a p r i u r y  depos i t  has been sold  i n  exchanp  f o r  

n s e r v e s ,  t h e  b n k  bas t o  make a dec i s ion  about th. f u r t h e r  

use  of t h i 8  input .  It f a c e s  two a l t e r n a t i v e s  w i t h  r espec t  

t o  this decision:  . 
( a )  hold it a s  excesa n s o r t e s ,  

(b) pmduce mcondary deposi t s .  

The I-1 dmcialon w i l l  be n d &  according t b  t h e  marglnal 

cos t8  and benefit. of  erch a l t e r n a t i v e .  

A dec i s ion  to hold t h e  acquired l e v e l  of remrres, o r  

prt of it, a s  taxc88s1 - s a n e 8  and not a s  required mserrss 

~ n d i t ~ ~  t o  the pana l ty  en cash deflcionciam. In  

tbia nnso  u t . ~  mwmm play t b  role of  bufhr s tock  
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l i k e  any o the r  inventory, although t h i s  i s - a n  inventory of 

inpu ts  r a t h e r  t h n  of t h e  f inal  product. 

I n  t h e  absence of depas i t  insurance, the level of excess 
I / 

rese rves  held by a bank rry also a f f e c t  (sophisticated) con- 

sumers' decis ions  as t o  where t o  purchase t h e i r  deposi ts .  Thus 
1 7  excess =serves may a f f e c t  the level of  future output . 

'Phis d e w  about bank reserves  and t h e i r  r o l e  i n  tho pro- 

duction procesa is i l l u s t r a t e d  i n  fig- 4-3. 

In panel ( a )  t h e  i n t e r e s t  r r t a  on deposi t8  (' 18 detar-  F-' 
rimd by tho In t e r sec t ion  o f  t ha  supply f m m m s  

9p uhich i8 also the d e m d  rWIction f o r  prima* deposit8,  



The bank acquired ORO of reserves 'whieh  it may kocp a s  

'excess '  r e se rves ,  o r  a s  ' requi red '  r e s e r v e s  when it e l e c t s  

t o  sell secondary deposits, 

Panel ( b )  p r e s e n t s  t h e  process  according t o  which t h o  

bank dec ides  upon t h e  two. a l t e r n a t i v e s  mentioned. The curt. 
18 

q'q d e s c r i b e s  t h o  r e l a t i o n s h i p  between t h e  revenuos forgo- 

p e r  u n i t  of excess  r e s e r r e s  (oppor tuni ty  c o s t s  o f  holding 

r e s e r v e s ) ,  BV-SCW~-F (SC-service charges) ,  and th. requ i red  

r e i e r v e  r a t i o  Ftql9 . The upper l i m i t  of  this m t i o  is 1. The 

l o  l i t  is , t h e  min imu f r a c t i o n  t h e  bank wants t o  hold 

r e g a r d l e s s  o f  i t 8  0 p P o r t u I l i t ~  COSt (6 Y y  be c l o s e  to W r O ) .  

Af te r  t h e  d e s i r e d  rese rve  r a t i o  ( B ~ )  is determined t h e  

- bank a l l o c a t e s  i t s  r e s e r v e s  ( 0 ~ ~ )  mag mult a s h  o r  d e p o s i t s  

with t h e  c e n t r a l  bank (Rqg*ORo) and s e c 0 n d . q  d e p o s i t s  

( (1-Rq& ORO-SDO). S o c o n d a ~  d o p o s i t s  a r e  assumed to  be t r a n s -  

f e m d  t o  o t h e r  banks and thus c o n s t i t u t e  r e s e r v e s  f o r  them. 

This  a l l o c a t i o n  is descr ibed  i n  panel  ( c ) .  

If t h e  i n t e r e s t  r a t e  on loans,which is assumed gtfon ,  in -  

c r e a s e s  from ru to  rL1, p r u  1 (,c), t h e  demand f u n c t i o n  Dg 
i n  panel  ( a )  w i l l  s h i f t  upward and t o  t h e  right because t h e  

value of t h e  marginal product of r e s e m a  has incruased,  Tho 

i n t o r o u t  r a t e  pa id  b~ the bank w i l l  incroasa  t o  rl , and t h o  

This curve is dofined fo r  a given structure of d o p o s l t s e  
19 

For  e i r p l i c i t y  we ass- a soro legal r e som r o q u i r a e n t ,  



equil ibrium l e v e l  of rese rves  acquired by t h e  bank w i l l  be 08, 

20 
A 

in pn.1 (8). If we a s s u e r  that- AY C a r l  t h n  tha  re- 

venues forgone inc ream t o  BV1 i n  panal ( b ) ,  and t h e  d e s i l r d  

reserve r a t i o  dacmases  t o  Rql. 

These two e f f e c t s  increase  tha  equilibrium l e v e l  of 

secondary deposit. so le ' f rum SDo t o  SDl 

Figure 6-4 i l l u s t r a t e s  a change i n  

i n  panel ( c ) ,  

consmars  t a s t e s  and 

Pimre 6-4 Bank Reserves and a Change i n  Consue r s  Tastas 

If c o n s u e r s ,  f o r  s a c  reason, o f f e r  l e s s  r e s o m s  a t  each 

intenst  r a t @  banks, t ho  supply (:of reserves) funct ion 

s h i f t s  t o  t he  right ( S t p ) .  This bring8 about an increase  i n  - 
t h e  i n t e n s t  r a t e  paid the  b a d  t o  5 and a deerease i n  tha 



equilibrium l e v e l  of r e s e n r s  (primary deposits) from (XtO 
I 

tb OIL2. Aauming t h a t d r L 4 ,  t h e  ramnu08 forgone decrease 

t o  RV2 and the  m w m  r a t i o  incr rases  t o  RqZ. A t  the  sroe 

tin, tho  10-1 o f  ~ c o n d a r y  depos i t s  offered a t  each loan 

r a t e  docreases h a u s e  of  a 'quanti ty e f f e c t  ' , a decregse i n  

t h e  supply of reserves  t o  t h e  bank. Thus the  supply funct ion 

of secondary depos i t s  ahif'ts t o  the l e f t  and the  new equ i l i -  

b r i m  l e v e l  of secondary depos i t s  produced w i l l  be 

To s u u r i w ;  changes i n  i o s t  and revenue parameters 

m y  hare two  e f f e c t s  which codeterr ine t h e  quant i ty  of t o t a l  

rese rves  acquired and the  f r a c t i o n  used t o  produce secondary 

depoaita,  These two e f f e c t s  a r e ;  . 
( a )  The "Quantity E f f ec tw  - a s  the  supply of  rssenes 

shifts, f o r  one reason o r  another ,  t he  quant i ty  of  primary 

end 8oooDdaz-y d8p08its will chango, /'-- 

(b) The .Substitution Bffectw - a s  t h e  opportunity coats  

o f  holding cash - rederves chang., t h e  des i red '  reserve r a t i o  

w i l l  ,change, t hus  a f f e c t i n g  t h e  quant i ty  o f  secondary depos i t s  

produced without a f f e c t i n g  the  l e v e l  of  primary doposlts .  

Vhen bank rvserras a r e  incorporated I n  such way i n t o  
# 

tho bank's production process,  int.erest paymats rode by the  ' 

@I&-should be part of i t 8  production costa. Thi8 i8 not,  

, 
Sea, f o r  example, B e l l  and h r p h y  (1968) and Benaton (1965, 

1972 ) a 



P, Equil ibr ium o f  t h e  Banking Fira 

A s  was mentioned e a r l i e r  ( s e e  s e c t i o n  D ) ,  it is hard t o  

p resen t  t h e  equi l ibr ium o f  t h e  banking i n d u s t r y  s i n c e ,  

according t o  o u r  a n a l y s i s ,  this i n d u s t r y  is charac te r i zed  by 

a  high degree o f  product d i f f e r e n t i a t i o n  and t h u s  no unique 

output  o r  p r i c e  can be i d e n t i f i e d ,  For t h i s  reason we w i l l  

concent ra te  on t h e  a n a l y s i s  o f  t h e  equi l ibr ium of t h e  banking 

f i r m ,  and r e f e r  t o  t h e  %arketa  l a t e r  on when we d i s c u s s  

t h e  macro i m p l i c a t i o n s  o f  our  model). 

A second complication i n  t h e  a n a l y t i c a l  d e r i v a t i o n  of  t h e  

- 7 equi l ibr ium of  t h e  l i q u i d i t y  producer fo l lows  frcm t h e  d i s -  
/ 

cussion i n  s e c t i o n  (2.3, chapter  th ree .  Them we claimed t h a t  

a t t r i b u t i n g  - a l l  bank c o s t s  t o  t h e  l e v e l  o f  d e p o s i t s  produced 

w i l l  be t h e  c o r r e c t  ~ p c e d u n  if, and only  i f ,  t h e  a s s e t  mr- 

v i c e s  rendered by banks a r e  a l l  captured i n  t h 8  1e-1 and .Lif 

of t h e i r  l i a b i l i t i e s ,  I n  o t h e r  words, i f  bank a u s e t s  aprodtacew 

no output  o f  t h e i r  own, i f  every a s s e t  mix is  r e f l e c t e d  i n  

a corresponding l i a b i l i t y  mix t h e n  a l l  c o a t s  should be 

a t t r i b u t e d  t o  t h e  l e v e l  o f  l i q u i d i t y  as based on bank d8posi t8 ,  

A c o s t  of  a  p o r t f o l i o  ad jus tmen t ,baca88  r e a l l y  t h e  c o s t  o f  

e o m s p n d i n g  change i n  t h a  d a p o s i t s  mix ,  and t h w  t h a  C 0 8 t 8  

of a change i n  t h e  level o f  l iqPiQi ty  pmduc8d. T h i s  approach 

would c o a 8 t i t u t 8  t h e  @@upper boundw f o r  liquidity product ion 

If, on t h e  othor b n d ,  8-t - atructura cb-8 a n  
s 4 

indepndent f r a  mch change8 on t h e  l i a b i l i t i 8 8  r i d 8  o f  t h e  - 
P 



balance shee t ,  t h e n  a d e f i n i t i o n  o f  output  which is based 

s o l e l y  on bank l i a b i l i t i e s  would imply t h a t  o n l z  those  c o s t s  

needed t o  suppor t  a given l q r s l  and mix o f  bank l i a b i l i t i o a  

( d e p o s i t s )  should be a t t r i b u t e d  t o  t h a t  measure o f  ou tpu t ,  

Th i s  would c o n s t i t u t e  t h e  wlower bound* f o r  bank l i q u i d i t y  

product ion c o s t s ,  

I n  t h i s  s e c t i o n  we analyro  banks equi l ibr ium a s  l a p l i e d  

by t h e  Upper Bound approach only,  We d e r i v e  t h e  coat  f u n c t i o n  

of t h e  banking f i r r  ( t h e  supply s i d e ) ,  t h e  rorenuo f u n c t i o n  

( t h o  demand s i d e ) ,  and desc r ibe  t h e  a d j u s t r a n t  o f  t h e  bank t o  

changes i n  w g i r e n s w  such a s  cons~mor  t a s t e s ,  r e s a m e  lu- 

quiremonts, e t c ,  

I n  s e c t i o n  F , 3  we i l l u s t r a t e  t h e  necesbery ad  j u s t r e n t s  i n  

t h e  set o f  equa t ions  der ived  here ,  a s  implied by t h e  Lower 

mund epproa ch, 

a .  D e f i n i t i o n s  

A - bank a s s e t s  (excluding  r o s e r r e s )  

CU - currency wi th  t h e  p u b l i c  

CV - vaul t  cash 

C - t o t a l  product ion coats 

D - demand 

DCB - bnnk d o p o r i t s  with t h o  c a n t n l  bank 

s - bank oqu l ty  

L - bank l i a b i l i t i e s  

Rq - t h o  nqulrad msom r a t i o  
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the  excess reserve r a t i o  

t o t a l  rovonues 

the  not i n t o n s t  r a t e  on depos i t s  

tha  i n t e r e s t  rat. on loans,  and th. investmentst y ie ld  

s e r r i c e  charges 

secondav  dopos i t s  

t h o  doposi t8 

t o t a l  depos i t s  

bank p r o f i t s  

be  The b ~ p t ~ 0 n s  . 
(1) The so l e  ob jec t  of  t h e  bankin& fi-  is p r o f i t  

r ex ln iza t ion .  - 

( 2 )  A 1 1  a s s e t s  t h a t  a r e  available t o  t h e  bank om 

homogeneous one - period asse t s .  

( 3 )  The form and p a r a m t e r s  of t h e  d m a d  funct ion 

which t h e  bank f aces  a r e  i d e n t i a l  (ahomogenoous* conmamars), 

(4)  Tho i n d i d d u l l  bank 18 a  p r i ce  t ako r  a 8  f a r  as tBo 

intermst  r a t e s  on lor- and depos i t s  a m  ooaeornod 22. It 

is a l s o  a  p r i ce  t akor  in tho  labor and c a p i t a l  u r k o t s ,  

5 Only mrrico chargos 81-0 not p r u o t t i c  (1,o. t b y  

o r ,  de tormlnd  by tho bank), Variat ion i n  e t h o r  t o m  

cot lrapnd c o l m l y  to t h i s  -able, 80 tbrt  tho char* ba- 

coma an  Mu fob 811 output t.-. 



IO0 t U O S e  t 

Stockholders '  oqu i ty  is a '  func t ion  of  t h  l o m l  of 

Bank d e p o s i t s  am hcmoganoow .with respect t o  sire,  

turnover ,  and c a p o 8 i t i o n e  .- 

P e l  Tho Cost Function 

The d e r i v a t i o n  of  t h e  bqnkls cos t  func t ion  can be 

approached in two way.: 

If we assume t h a t  a l l  tho d i f f e r e n t  d e p o s i t s  (demand 
1 

depos i t8 ,  saring accounts ,  t o m  d e p o s i t s ,  . l a r g o  and m a l l  

& p o s i t s ,  h i g h  and lor turnover  8 c c o ~ 8 ,  e t c . )  am pr~du-d  
\ 

according t o  tb. product ion)  pmcosa ,  than  on0 c o s t  funct ion  

sould be specified f o r  a l l  dopoei ta  takon tegwthor. Such 

c o n s t m e t i o n  i r p l i o s  8 vary 8 p o c i f i c  s o t  of c h 8 r a c t e r i 8 t i c s  

f o r  t h o  e q u i l i b r i u  p o l i t i o n  of  t h o - b a n k i y  firm. 

If, h o w r r r ,  rr a n m o  tLt t b d d i f f o m n t  d o p a i t s  am 

pmduced i n  d i f f o r m t  uap ,  th8t  aacb dopea i t  has its ualqw 

product ion procoma, than t h o  bmk should k conaldorod a s  



- w -  

c h a r a c t e r l t o d  by 8 uniqtm p m d u c t i o a  func t ion ,  

This  r l t e m r t i v a  a m p t i o n  I8 of ton  w d o  on t h e  ground 

t h a t  damand dap08it8 a n  mom l a b o r  i n t o n d m  t h a n  t h e  

dap08it8, a d  -that t echno log ica l  changes a f f e c t  t h e w  two 

typos  o f  d e p o s i t s  d i f f e m n t l y  

As w 8-  i n t o r e s t e d  a n r l f l i o l  pmport iom 

a l t e r a r t i r ,  sot8 o f  c b . f . c t e r i s t i c s  o f  t h e  e q u l l i b d t m  PO- 

, A S ingle  Pmduct ion  Pmcoss ;  I n  producing d e p o s i t 8  t h e  bank 

uses l a b o r  (U) which ree@ive8 8 e v e n  w e  rat. ( w ) ,  c a p i t a l  

(k) which p c e i n s  8 @ran  mat ( 1 1 ,  end m s e r r e a  on which 

Thus, t h e  v a r i a b l e  comts o f  product ion arm: 
\ 



docision i n  comparison t o  tho m&ce charges docision, and 

thus tho opportunity costs of  holding excess robenos  becoro 

pa r t  of tho f i r o d  coatr, b, of producing bank deposits. . 
C o a s  of'bank equity should be considered h e n  a s  part of b. 

Taking thoso considerationa in to  account, t h e  short  rn 

W t i p l m .  production procoases; Under t h i s  assmpt ion  we get 

the  follow^ cost  fuaction f o r  each type of deposit:  

( b . 3 )  Cg = f (Lg) + ba 26 

whom Cg are  tho d i r e c t  casts of supporting t h a t  deposit and 

tho cost of producing t h e  a s a e t s . t h a t  are m l a t e d  t o  t h a t  
7 

deposit . R p l r i a r l l p ,  tb i d o n t i f i  cation of tho windiroctw 

cost might be irpoaaiblo. 

Tho brnkts  total cost function would be: 

d >  
Coastructiy o w  coa% function f o r  tha rrrioua dopoaita, 

omn though t h v  a n  c8d r i a  d i f f e n n t  reduction pro- 

&. d (4.2) .ho d i n c l d o  a 

26 



uodar nutrictirr asauptiona,  d a s  h a o g m a i t y  of  tha 

pmduction procoasos or, h a 8  re6trictiv8ly,  constant costs  
1 

for u c h  of tho diffarmnt production procassea. As t h a n  l a  

. 
2 The Bennw Rmction 

b 

In the proriotas cb8ptar (seet ion D) m derived th. dound 

fuactiona for  tha d i f fe lrnt  typas of chpodts. 

The general folr  of tho- functiom, according t o  
1 

eqmtion8 (3.7) and (3.8) i8 88 follows: 



uhom SCgj is tb. mrrica charm on the g t h  dopeait -sad 

by u c h  bank in tho mta oxeopt the  ao.1yl.d em, and 

8Cs j is tho mrrico on tho sth deposit imposed by arch bank 

in tho -a ex-pt tha analywd o m .  

A 8  ahom befom, tho f o l l a l n g  r o l a t i o n s h i p s b l d :  -, b 

9 
! .. . 

L f 
A t  th ir  poiat w b v o  to d a m  f r a  the trodltional f 

micro amlyala w h i c h  idanti i lo8 t b  d-nd fbaction with tho ? 
t 





get  t h e  following r e l a t i o m h i p  be twen  bank reserves  and the  

l e n l  of  deposits :  

*hero and -8 a r e  an arerag8 required reservm r a t io .  and an - - e 
a n r a p  d e a i n d  e m s s  n s e m  r a t i o  E, R ~ > L &  1 

3'2 
respect ively)  . 8'" 

prom our a sampt ion  ( 9 )  w get  t h o  following re la t ion-  

sh ip  betmen bank equi ty  and t h e  l e v e l  of  deposits.  

. 
The Bank's balance - s h e e t y o n s t r a i n t  is the  following: .~ . 

Thru tha  . l e v e l  of bank uaet8 18 a funct ion of  t k  lave1 

of deposit . ,  tho raquimd nsam rmtio, tho  exem88 ro-m 

m t i o ,  .ad tk .gpit, m t l o .  She. t h e  UOU -8.- m t i o ,  



model, equation (4.11) ceases t o  be a u e h a n i a l  r e l a t i onsh ip  

but incorporates bank cos t s  i n t o  t he  oxp lana t im  of t he  l e v e l  

of bank as se t s .  

The revonues f r a  bank a s s o t s  a r e :  

The r evenws  from bank deposi ts  a r e :  

Thus, t h e  to ta lmvonue  function corresponding t o  the  

' s ingle  production process '  case is: 

- 
. A s  mentioned in t h e  p r r r i ous  discussion,  if  w b v a  

\ 

reason t o  bo l io t .  that oach doposit  is .cbar.ctorimd a 

&quo pmduction proco88, than th8  e q u i l i b f i u  of tho 

baakhg firr a&ould k described as an o q u l l i b r i u  in each 



t he  banking f i r r  bu t  won't by i tsalf  r e f l e c t  t h e  revenues o f  

t h e  bank. 

P.3 Assat Se rv ices  and Bank Liqud i t r  

As explained i n  chap te r  3, s e c t i o n  C.3, i f  t h e  a s s e t  ser- 
J 

r i c i n g  f u n c t i o n  o f  t h e  banking f i ra  provides bank customers 

with l i q u i d i t y  which is not  par t  o f  t h e  r o l m e  o f  liquidity 
6 

embodied i n  bank l i a b i l i t i e s ,  then  t h e  product ion c o s t a  of 

bank a s s e t s  should be separa ted  f r o m  t h e  t o t a l  c o s t s  and 

a t t r i b u t e d  t o  a  measure of output  which is  based on t h e  a s s e t s  

s i d e  only. A l t e r n a t i v e l y ,  one could still  study an aggregate  
7' 

product ion ( c o s t )  func t ion ,  but t h e  F a s u r e  o f  output  used 

should inc lude  t h e  a s s e t  as w e l l  as t h e  l i a b i l i t y  - s i d e  

a c t i v i t i e s  o f  banks. 

Such a s t r u c t u r e  impl ie s  t h a t  producers  (banks)  and 

c o n s u e r s  regard  l i q u i d i t y  a s  being embodied i n  both bank 

a s s e t s  and l i a b i l i t i e s .  This  i s  i l l u s t r a t e d  a s  fo l loua:  



- 1% - 
0 

28 a given vector of  bank a a s e t s  and l i a b i l i t i e s  . 
These equations Imply t h e  following bank cost  ?unction: 

C ~ a p a r i ~ ~ g  t h i s  equation with equation (4.2) on page 

w e  see t h a t  bat& cos t s  become, now, a function of t h e  volume 

of bank l i a b i l i t i e s  and a8sets .  If l i a b i l i t i e u  and a-ets 

a r e  produced r i 6  d i f f e r e n t  production functions,  g& var iab les  

should be added t o  equation (6.17). 

A s  mentioned before, when bank a s s e t s  a r e  a s smed  t o  

produce " the i r  ownw l i q u i d i t y  f o r  bank costomera and we still 
+ -. 

went t o  refer t o  bank 'oqtput a s  l i q u i d i t y  produced by its 

l i a b i l i t e s  only, we must ad jus t  our coat f u n d i o n  t o  t h e  

following form (which copnoponds t o  t he  Lowor Bound appmach 

explained i n  t h e  text):  

where $are t h e  production coats of dopesit. only ( e a p u r  

with equation (4.2) on pgm 141  ). 
J 

Undar t he  888\lpt ion of mul t ip le  pydxaction proc0asea 

28 

Y t v t i o n  (4.16) & o d d  aot be i d a n t i f i d  r i t h  l d a m x i  fo r  
liquid ty fmetAon, it l a  mthor 8 Wch.ra&at ibt lca~ prodmetion 
function. 



where Cg inc ludes  now on ly  t h e  d i r e c t  c o s t s  o f  producing any 

s p e c i f i c  type  o f  d e p o s i t  (compare wi th  equat ion (4 .3)  on page 

'49). 

Most of  the  c o s t  s t u d i e s  i n  banking ( s e e  f o r  example 

Benston, 1965 and 1972; and B e l l  and Murphy, 1968) ,  use t h i s  

Lower Bound approach when e s t i m a t i n g  t h e  parameters o f  t h e  

product ion funct ion  f o r  t h e  va r ious  bank d e p o s i t s  (end a s s e t s ) ,  

F . 4  h a l l i b r i u  and t h e  Adjustment Process  
29 As mentioned i n  our  second chapter  , one of  t h e  de f i c i en -  

c.r 
c i e s  o f  t h e  existing micro models o f  t h e  banking firn, is t h e  

l a c k  o f  a comprehensive d e s c r i p t i o n  o f  t h i s  firm's ad j u s t r e n t  

t o  change8 i n  t h e  'g ivens '  and e s p e c i a l l y  t o  changes i n  those  
** 

'gimns' which a m  unique t o  banks such a s  t h e  r equ i red  re- 

s a m e  r a t i o  and t h e  moneta /. 
V. s a w  that soee modal8 Imply t h a t  banks may r e J e c t  any 

lumrra i n f l u x e a  i f  t h e y  a l r e a d y  o p r a t e  a t  t h e  e q u i l i b r i u  

without  excapt ion,  8 d i f ferumt  8naly8i8  of tho - two  of the 

e q u i l i b r i m  position and the a d j m n t  pmcmaa of tho bank, 

29 
See section C for  mxrople. 



is needed. 

I n  t h i s  sec t ion  we analyre these aspects  of banking 

thpory under two a l t e r p r t i v e  assumptions: 

$-- 4.) A l l  depos i t s  ere produced via 8 s ing le  production 

process ( a l l  deposit8 are homogeneous with respect  t o  cos t s ) ,  

( b )  Each deposit  ha8 i ts  unique production process. 

a 1. B a u i l i b r i m  with a S i a e  Production h c e s s  

According t o  our assumption, service charges are the  

r r r ieb leunder  t h e  c o n t m l  of the  banking fixm, the gross 

i n t e r e s t  r a t e  on deposi ts  and loans as w e l l  a s  the  yie ld  on 

investments, t h e  wage r a t e  and t h e  r e n t a l  p r ice  of bank 

c a p i t a l  a r e  all given. 
0 

According t o  t h i s  construction the  baaking fim rill 

raximise its p r o f i t s  (nvenpl.8 r i n u  cos ts  of production) 

with respect  t o  these  se rv ice  charges, 

The cost  function Is: 

The mwnw function is: 

e c 
( 4 . 1 ~ )  RV - rL>Fib(l - ~ q g  - Reg + a) + 



bbxiriring these prof i t s  wi th  respect t o  t h e  r e n i c e  

e a r g e s  yields the f i r a t  order conditions Cor rexirm 
30. prof i ts  . 



The l e f t  s ide  of equation (4.21) stands f o r  the  

bank 9 8  r a r g l m l  nveno.8 while tho r igh t  ropreuenb t h e  bank's 
31  marginal costa ( 3 ~  3I4 ) and its m r i a t i o n  cos ts  , f The t e r n  r, Lgt3 R I ~ & & ~  SCg) i l l u s t r a t e s  the ro le  of 

r e s e r n a  and t h e i r  e f f e c t  on bank revanues a s  discussed i n  

section E.2. A 8  tho m r r i c a  charg.o increase, the  revenues 

forgone from holding excess resarves go up, thus  forcing the 

bank t o  econoaise on excess n s e r v e s  - i ssue more d@posita, 

This o f f m t s  part of . the  expected decrease i n  bank revenuos 

a s  a r e s u l t  of tho decreased dorend, 

The term Lk represents, according t o  o w  assumption (61, 

a given 18-1 of s s r r i c e s  and thus a given l e v e l  of cos ts  of 

providing th'ese ser r ices .  Uhen we a m l y r e  the  meaning of 

euqoition-(6.21) .we may.noto - that the bahavior of  the  banking 

fim can b. described i n  terms of choosing an o p t i r t n  point 

along an oxpansion path evon though this firm i 8  a price 

taker ,  

The r i g h t  hand aid8 of oquation (6 ,2 l ) ,  f i e lds  a f a r i l y  

o f  1.o-cost &a, each doscribing d i f f e ran t  c a b b e t i o n 8  

of D and T t b a t  can be producod with a glven 18-1 of  inputs, 

and thu8 with a given leva1 o f  coats, 

The le f t  hand side of equation (4,21), y l e lds  a family - 
of  iu, - r e d n u  currra. Along u c h  curva t o t a l  mvmma- 

s t a y  coastart mUle tho deposit  rix cha 9.0 



This is  i l lu s t ra ted  i n  figure 4-4,. 

Fim k-ha: The Bankta Ibtpension Path 

The slope of  the i s o  - cost curve is ( i n  gene -1 : . 

In our case the 180' - ccist functions am straight l i n e s .  

This follows fl.or the production - processw approach, 

according t o  which D and T @re homogeneous rdth respect t o  

costs, $p that a change in their rk m l g h t  a f f ec t  t o m  but 
9 

not w-1 C 0 8 t 8 .  



The i s o  - rbvenue c u m e s  a n  convex, and not l i n e a r  a 8  i n  

t h e  case ok p e r f e c t  c a p e t i t i o n ,  because t h e  bank changes t h e  
32 output  p r i c e  a s  t h e ~ r e l a t i v e  q u a n t i t i e s  produced change , 

The bankls  expansion pa th ,  O X , i s ~ c o l l e c t i o n  of tangency 
f- 

p i n t s  betwoen t h e  iw - cost and iso - revenue c u r w s .  
\ 

Along thirr l i n e  t h e  fol lowipg r e l a t i o n s h i p  ba lds :  

f u n c t i o n  which d e s c r i b e s  t h e  e f f i c i e n t  combinations o f  i n p u t s  

and ou tpu t s  g i i e n  t h e  f a c t o r  p r i c e s ,  

Uhen a similar a n a l y s i s  is used f o r  t h e  case o f  a per- 

f e c t  the  e q u i l i b r i w  l e v e l  and lir o f  output  a r e  

d e t e w i n e d  by equat ing  t h e  180 - revenue ( c o s t )  cu rves t  s lope  

wi th  t h e  products1 p r i c e  - r a t i o ,  I n  our  case tMs  p r i c e  . 

r a t i o  is not  given, but is  determined by th8 banking firm as 

p a r t  of t h e  o p t h i r i n g  procesa i tm l f ,  T h u  t h o  equi l ibr ium * 

lmrel and rix of d e p o s i t s  8hould bo dotorr ined  d i f f o m n t l y .  

The bank is producing various kinds  o f  d e p o s i t s  which 

some as i n p u t s  i n t o  the co-rst production f 'unction o f  



among t h e  various deposi ts .  This make8 a r b i t r a m  between 

these deposi t  n a n l r u l e s a  s ince  t he  p r ice  d i f f r m o t i a l  ewnq 

the  r s r i o u  deposit. reflect; *.ir d+ff*mnt l i q u i d i t x  , 

equimlcnta .  ~n th is  se-, th; e x p l i c i t  p r i w  p l u  a l i q u i -  

d i t y  equivalent  (nonpecunlary r e tu rn )  per  un i t  of  deposi t ,  

should be equal ac ros s  a l l  deposi ts ,  and t h e r e  is  no room f o r  
9 " 6  

a rb i t r age ,  So dif ferent .  p r i c e s  f o r  d i f fe ren t  depos i t s  w i l l  - 

charecterlzo the  market. This ana lys i s  resembles S h u l l t s  

(1963 ) view of t h e  bank& fi,? as a multiproduct p r i c e  

d iscr iminat ing producer. B. bases <th i s  view on Clemns t  

(1951) study on t h i s  subject .  

*In h i s  . r t i c l e  .on pr ica  diacrlmination and mult iple 
production, C l u e n s  -8s the fim as producing and 
s o l l i n g  a nmber  of d i s t i n c t  products t o  separable 
groups of maomyrs with d i f f e r en t  e l a s t i c i t i e s  of 
demand.. . . Each m r k e t  composed of  one produet 
sold t o  o m  d i s t i a c t g ~ u p  of customers, b a  its 
own demand c-. A t  t he  sere t h e  t h e  firr a a U  
a homogeneous produkt with mspec t  t o  costa - t he  
firr does not sell products but its capaci ty  t o  
produce" (pa3541 , 

According t o  t h i s  construct ion the banking fira is, i n  a &quo ' . 

m m ,  a d i s c r i r i n a t i &  w n o p o l i s t  which equates t h e  marginal 

m m n w s  i n  each m r k e t  to i t a  ~ l r g l d  coats. 

A s  8 monopolist, tho banking fim w i l l  never operake 

r h a n  the  d-ad e l a s t i c i t y  f o r  D o r  T i 8  1.88 tbrs.1, t h i a  - .  

i8  i l l p s t r r t e d  i n  Pigum 4-habythe  two ridge l i n e s ,  U and 

CG. th. -18- 8- for our  dinc\usi,on i8  thua OCKA. The 

bank w i l l  mvo along t b  oxpamion path OX u n t i l  p r o f i t 8  a n  

-red. The point  a t  elah (~$4) is uxidmd, d e t o m b a 8  

t h  18-1 and rix of  tb M I W ~  ~ a d i l i t i e a .  i h o  dammati - 



e l a s t i c i t y  constraint replaces hem the  given output - price  

constra int  which is in the center of the analys is  when perfect  

competition is a s s u e d .  

The equilibrium point on tha expansion path is  re l a t e3  

t o  a uniqw output l e v e l  and optput mix, The pr ic ing policy 
3 

impaiod by this l e v e l  and c a p o s i t i o n  of deposits  is i l l u s -  
5 

t r a t e d  i n  figure b-5. 

F i m  4-5; Costs Homogeneity and Bank Bqui l ibr im 

The deposit rix (Don To) and the  pr ice  mctoq  (SCD, SCt) 

a r e  the  char8cteristiu of t h e  equll ibri tm w a i t i o n  of the  ' 

banking f i r r ,  

As explained i n  the pmrious  sectien,  the avorage rovonuo 

f u n e t i o ~ ~  + a d  am not t o  bo i den t i l l ad  with tha d.rxl 

functions f o r  the80 deposit8 derived i n  chapter throe, but 

m f l e c t  the  a u m t  - side a c t i v l t j  8s w a n  88 t he  d m 8 d  for .. 

the mrioua 1L.Mli t lea .  Do and To am tlrd t h e  c o w -  



put, l i qu id i ty ,  Thua, coastmorrt pnferuacos  and bank costs 

c o d e t o ~ o  tho love1 and composition of bank l i a b i l i t i o a .  

As those l i a b i l i t i e s  Imply a given leve l  of l iqu id i ty ,  we get  

t h a t  conmmwr' preferences as w e l l  as banksf cos ts  d o t e r r b e  

the  l eve l  of l i q u i d i t y  i n  the syster .  As we support tho r iau 

t ha t  the  de f in i t ion  of romy is an empirical problem, ua hypo- 

thes ise  that a t  lea& one such dof in i t ion  is tho l i q u i d i q  - 

aggregate constructed by us. Thru w conclude t h a t  tho l a m 1  

of mnoy is codotorrinod by banksf- operating costa and con* 

8-m' ~ r o f o n n c e a ,  So. a l ink i r  prodded botwan tha ricro 

and macro foUILdatiom of bankim, batwon the  -10 of cost8 
4 

and e f f i d o n c y  considoraUona i n  bank. omra t ion  and tho rolo 

o,f bankst output in thd d a t e r r i m t i o n  of pr icor  and i n c o n ,  

(-1)Tho Sinnlo h d u c t i o n  Frocoaa and Tho Adjustmat )I.cbnla 
, 

In t h i s  sect ion we doseribe the bank's adJuatmnt to toch- 

nological chaw. ,  c h a w 8  In input price., chaag08 i n  tho .ow 

notary base, and changes in tho m b b n o  m q u i r a e n t a .  

In slbctioa P.5 m rill demonstrate tho  w a  of thir a m -  

l y r i r  f o r  doscribing # o n  m n t  d o n l o p m n t s  In U.S b8nHng. 
,&' 

(a.1.1)Tochnolodcrl changes a d  &a-8 i n  input prico8: 
-4 

A cost  -ring tochnologlc8) change i n  +ha banking muat ?b . . 

such 88 tho d w o l o p n t  of  mom o f f i d o a t  camputor 8- w 

$ha intrtbduetion of  clrdit orrda, a d  a rrcluctioa in fac to r  



ibe techmlogicrl chaw or the d e c l i n e  i n  factor pr ic88  

Tho iacrmaie'ia tho l a m 1  of deposit8 requind 8n incro8n 
t 

ta ~ b .  h p u t  - ~ l j ,  - -ma .  This i a  l ~ ~ t  tB. cam for 8 g  
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constraint ,  PB, changod4, The increase i n  t h i s  budget pro- 

yides the  neodod resams, 

2 C h a m s  i n  the  -notary Base : Suppose the  cent ra l  

benk expend8 rO88rrss t- pprchaaes of bonds. We asznmo 
-L 

t h a t  t h i 8  i n v o l ~ s  no m e d i a t e  change i n  r and the c8sh to  

deposi ts  r a t i o ,  h n k 8  whase customers s o l d  bonds, o r  who s o l d  

bonds on t h e i r  own behalf,  w i l l  experience an external  e c o m  

i n  the sense t h a t ,  a t  the  ex is t ing  prices, they  am able  to  

rill shift  t o  tha r igh t ,  which again rmflectu 8 aft of the  

expansion path. This is i l l u s t r a t e d  i n  figctn 4 4 ,  and has 
36 the mme e f f e c t  8s technolbgical c h a ~ d i s c u s s e d  a h -  . 

2 the prrr ioua output l e v e l  (D+T)O, the  bank b.8 

-8t i8 a l l  t b t  i8 In par t icu lar ,  tho r w  



The described adjustment pmcass  a l s o  holds for a re- 

som laflux which is a result of con8u~er8' d e n i m  t o  pur- 0 .  

cham mn deposi t8  a t  t h e  given prices.  m a  bank would not 

ru joc t  thorn ramma as m g m s t a d  by m s t  of t ha  e x i s t i n g  

bank mi- .od.d7 b.uus. t h i s  i n f lux  m f l e e t .  t h e  sw 

u t a r o . l i t y  a6 tb. o m  da8crib.d .born, t hus  th. shin In t h e  

rrrginal cost funct ion mused by this inf lu ,  induce8 an in- 

ermaae i n  t h o  l e v e l  of  depo8it8 a d  p m b b l y  a cbngr, i n  

t h a i r  mix. 

1 3  QI.ngos in t h a  m u m  r w u l r a e n t 8 :  Srtppon tho  

cen t r a l  bank rmdu-8 th. naam n q u i r a o n t  on tiH dapo8it8. 

This reduction a f f e c t s  the banklag firr In tw, w p : 4 t  

incmases  t he  a n r a g a  revonws h r  t h e  dapositm (aquation 

4.15) and thus  s h i f t s  t h a  1.o-retenuo c m  in flguro b-4. 

A t  t he  a a ~ ~  t i w  this ' a ~ a m a l i t j '  a l s o  . h i g t m  t h o  i.o-cost 

-8 88 d a ~ r i k d  in t ha  a m  of  both t @ ~ h ~ 0 1 0 @ ~ 1  cb-8 



to Hc' and 1Py ahift.  t o  AR+ , thus uluing )&r t o  8biR 



is equal  t o  t h a t  i r p l l s d  by t h e  ( s i r p l e )  d e p o s i t  m u l t i p l i e r  

the or^. Aa canebe  -on f r o m  figures i-6 and 4-7, f o r  8 given 

s h i f t  i n  the marginal  c o s t  funct ion  (AB i n  figure 4-6) t h e  
/- 

f iml  e q u i l i b r i u  level  of d e p o s i t s  depends on t h e  slopes o f  

XU and)(C, Thus t h e  c h a w  i n  t h e  l a m 1  o f  d o p o s i t s  i t 3  a 

func t ion  o f  t h o  b.nk'8 coat  s t ~ c t u m  a s  we4 aa t h e  e l a s t i c i t y  

of its rrvmntm func t ion ,  

thir u y  i n c r e a s e  t h e  d e s l m d  excoss  r e se rve  r a t i o  and t h u s  

t h e  change I n  t h e  10- o f  d e p o s i t s  w i l l  be a a l l o r  t h a n  t h o  

one i r p l i e d  by t h e  depos i t  - m u l t i p l i e r  theory.  

For a g i n n  change i n  t h e  r e se rve  n q u i r a e n t r ,  tho change 

i n  t h e  l e v e l  of  d e p o s i t s  rill m f l o c t ,  i n  a d d i t i o n  to t h e  shift 

i n  t h e  cost f u a c t i u n ,  tb o l a s t i e i t y  o f  t h e  d-nd for bank 

d o p o s i t s  w i t h  n .p . e t  t o  thir prim. h e n  bank coa t8  c h a w ,  

holding nuems cons tad ,  o u r  rod01 p r i d i c t r  tbt t h e  leva1 



Bconomlc L iml tn  theory adrrsses  itself only t o  t h e  banking 

industry and thus can not explain o f  the  bonking . ' 

f i w ,  bs Tobin (p,Wb) puts  it: t 
'Clearly than, them is a t  any moment a natural  
economic Ut t o  the  scale  of the  c o r e r c i a 1  
banking industry, Given the '-balth and the 
a s so t s  references of the co unity, t he  dewnd 2 P: 
f o r  ba deposits  can increase only if t he  y ie lds  
of other  a s s e t s  f a l l ,  The f a l l  i n  these y ie lds  
is bound t o  restrict the prof i table  lending and 
investment opportunit ies avai lable  t o  the  banks 
themselves, Eventually the marginal re turns  on 
lending and i n w s t i n g ,  account taken of the  r i ak  
a d  a h i n l s t r a t i v e  costs  involved, will not ex- 
ceed tha m r g i h o l  cost t o  the banks of a t t r a c t i n g  
and holding addi t ional  deposits,  A t  t h i s  point 
the window's cruse has qm dry,' 

'This theow suggests t h a t  a s  Long a s  the banking industry 

is a t  a l e v e l  lower than the one implied by the 

natural economic limit, the  banking industry ( a d  t h u s  each 
(1 f im) rill continue t o  expand deposits  according t o  some 

mechanical r a t i o  which is. not inherently d i f f e ren t  f d h  the  

slmple deposit madtipliar,  

Howmr, accordbg t o  our model each bank and the  industry 

a8 8 whole, a m  a t  each miat i n  tiw a t  t h a i r  'botural econo- 

c 1 '  If 88 8 m d t  of b&S' a c t i a t y 8  rd.atiV@ f la ld8 
- 

(5,) chango, um nt but olw addi t ional  ahif ' t  p8rqot.r I n  om 

Thh -ar da tmmims 8 nor e q U b r I x m  poait ion . 
and a8 mch should prt of  our rodif lad doposit r u l t i p l l a r .  



than t h e i r  marginal costa, Equating the two a t  each point i n  

t i r e  I8 the behavior implied by prof i t  m r l r i u t i o n .  

To 8\rrsrise, although the various bank deposi ts  a r e  m- 
a 

garded a s  hoaogeneoua with respect t o  t h e i r  production costs,  

the  bank itself can r u m r t h e l e s s  be analysed as a producor 

of joint product8 by 88sumlng t h a t  d i f f e ren t  demand e h s t i c i -  

t i e r  a x i s t  f o r  t h e  various deposits,  This pern i t8  the  cam- 

plemntary assamption tbrt t h e  bank behams a s  a d iacr i r iaPt ing  . 

rol lopol~.  

Such a s t ruc ture  m a b l e a u s  t o  utudy the equilibrium 

posi t ion and the a d 3 u s t n n t  process of t h e  banking f irr ,  In 

contrast  t o  soma other  theories ,  ( s ~ m y e d  i n  chapter 2)  our 

ana lys is  d w s  not prodict a p h r r i o r  which I 8  m p i r i c a l l y  

herd t o  accept. 

jb). mti~le Roduetion Proco8w8. I L a Q J I b r i ~  and the 



\ 

dmposit. This is i l lus trated  (for t i w  a@ d d n d  dmpo8ita) 
I 

i n  figure 4-8. 

l"he usgiml cast and the marginal mmn1~ function8 

described i n  f1gu.m 4-8 arm derive4 f r o m  eqwtion (4.3) end 



operates a s  a multiplant monopolist where each plant  specia- 

l i r e 8  i n  one kind of deposit,  

Jb.1) Technoloaical nd changes i n  input pr ices;  

A cost - sexing tachnological change o r  a decrease i n  input 

pr ices ,  w i l l  shift the  marginal cost functions t o  the  r ight ,  

the  r e l a t i n  magnitudes on the s h i f t  i n  each market w i l l  de- 4 

pond of the  nature 'of the p'kduction process i n  t h a t  market,. 

I.f, f o r  examph, tha  production of demand deposits  is relative- 

17  lore labor i n t e n s i n ,  then tho capi ta l  - labor  subs t i tu t ion  

a r i s i n g  from t h e  introduction of  rore  sophisticated computer 

systems, w i l l  affect time deposits  ro re  than demnd deposits,  
.- 

SCT w i l l  drop mom than S$ and a T w i l l  be grea ter  than A D. 

(b.2). Ghang.8 .in t h e  wna ta ry  base; An incream i n  tb. l a m 1  
% 

of reserves i n  tha  eystem w i l l  s h i f t  both M% and MCZ t o  tha  
1 

r igh t  bacauso this iacmase  rsprosents an external  econamy 
\ 

f o r  the  ba- 2n the  pmduct~oa of a l l  depoaita. The 



production cos ts  of the  various deposits,  

The equi l ibrat ing process, i n  t h i s  case, works i t s e l f  

out as follows: when the  bank a ences a reserve i lu, P 
each td'epartmentl w i l l  t r y  t o  incrgase its output by one 

unit,only t h a t  withthe highast marginal p r o f i t s  w i l l  ac tua l ly  

be allowed t o  do so, Then the next uni t  of the  addi t ional  
\ 
I 

resern.8 w i l l  be a l located according t o  the sare  process and 

so  on. 

?ha f ina l ' ou tpu t  BIX w i l l  be such t h a t  marginal coqts 

rill equal m r g i n a l  revenue8 i n  each departmnt.  The new 

output l eve l  and mix (Dl, Ti) w i l l  i n d i ~ t e  the r e l a t ive  

magnitudes of the s h i f t s  i n  MCD and MCT. It has t o  be 

noted t h a t  the  s h i f t  i n  MCD and MCT taken together, is 

constrained by the  increase i n  resemes,  a s  it i; u d o r  the  

s ingle  production - process case, 

( b .3 ) Chame'in t b e  ' reeem requiremanta: A decrease i n  the 
2 

nsem m g u i L e i t  on time depoalta f o r  e n r p l e ,  w i l l  aifi 

llCr t o  tb. r i g h t ,  s ince it i r p n 8 e n t a  an external  eeonay.  

The rsr-1 roveno. function + w i l l  ahif't to tho r ight  

avon though not- can ba n i d  about th. cbanga (if any) i n  

=%@ If t h e  quantity of  t h e  othor inputs I8 fired than the 

fiarl output 

described in 

rir rill ba d0temIn.d accordlng, to tho p r o c o u  

sect ion (b,2), 



1 
1 
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We A n  see that t h e n  a n  no major differmeea bot*..n 

the t h e o q  of bank e q u i l i b f i m  under the s ingle  production - 
process assmption and urrdar tha rul t ip lo  production - pro- 

em8808 assumption. Houwer, the d i f f o n n c e s  are important 

with respect t o  tho empir ia l  implications of  our sodale 



G. Equilibrium and the Level of Liquidity 

Up t o  t h i s  point  the  equilibrium posit ion of the  banking 

firm has been presented i n  terms of the  l e v e l  and m i x  of bank 

I n  contrast ,  the  cent ra l  hypothesis presented i n  chapter +, 
y *  

threeW rrs tha t  consmerst  d e r n d  fo r  bank deposit8 is d e p e d  

according t o  a l i q u i d i t y  ( o r  u t f i i t y  i n  t e r r s  of waeyness) ma- 
* 

x i r i u t i o n  proce&, thru  re should bo able  t o  present the  ogui- 
0 

l i b r i m  of the  banking f i r r  i n  terms of the  l eve l  of l i q u i d i t y  

produced and sold. 

One m y  of doily it is by 8peciQing the banks' production 

function f o r  l i q u i d i t y  which, tog8th.r with the corrrr!rs' dm- 

mod function, determines tho level of l iqu id i ty  supplied. For 

such an apprcuch see s e e i o n  I.). 

* p m f e r ,  h o n v e r ,  an $Ltemmtlrr 8ppro8ch uhich d e n m a  - i ? 

tho o q p i l i b r i m  10-1 of l i q u i d i t y ,  suppliod and daanded,' i n  



This  two - s tage  ana lys i s  preserves one of  t h e  e s s e n t i a l  

c h a r a c t e r i s t i c s  of our study - namely, t h a t  bank cos t s  a r e  

most important in- 'explaining the  l e v e l  o f  liquidity produced.' 

Such ana lys i s  thru provides a l i n k  between tho  micro and macro - ' 

foundation of banking theory. The banks1 cost  atructruv ex- 

pla in8  the  l e v e l  and s t r u c t u m  of t h o i r  l a b i l i t i e s  (given tho 

demand s i d e )  and, s iaul tanoously,  the  i n t e r e s t  thoy pay on 

-. those l i a b i l i t i a 8 .  ibis intermst  a f f e c t s ,  i n  turn, the  lev01 
& 

of l i q u i d i t y  derived f r o m  their l i r b i l i t i e s .  Thus t h e i r  cos t s  

(co)  d e t e w i n e  the  l e v e l  of l i q u i d i t y  produad.  

The r e l a t i o n  be$won y i e ld s  a d  t h e  lo rn1  o f  l i q u i d i t y  

(which is  one technique used t o  r e l a t e  d e p 8 i t 8  t o  l i q u l d l t y )  

is analyzed, a s  oxplrined i n  chapter 3 m c t i o n  D e l ,  .by Chatty 

(1969). He t r ies  ta ident i -  t h e  m n y a a u  (liquidity) o f  tb. 

V ~ ~ ~ O U S  fim~i8l a . M t 8  aDd the l i q&di tY  1 0 ~ 0 1  mid by , .. 
t h a ,  by ~ P r i n i n g  conmmarsl proferonc88 a d -  tho atbaitat- 

a b i l i t y  botwon b8.t dopo8its  as fu 88, tha  l , lqdbity a& 
4 

0 -  

m?, .ad t b t  baEk 



vary d o s e l y  re la ted  t o  t h a t  school of thought which ~18-  

1 .d 
t h a t  tho dofini t ion of rpnoy ia an empirical 1- ron than t 

\ 

l i q u i d i t y  t o  a given rolve and mlx of ba& doposit. pmridod 

used. Thus tho love1 a d  capodWion of dopoaita, (Do, To) 

i n  f igurea 4-5 and 4-8, ahodd b. do8crlbed 8s 8 function of 

consumor preference8 8s r o l l  a s  bank costa and off ic ieney 

coasidoratioo.. Thla i 8  not  tho orso i n  tho work of Chatty 

t b  largar I8 t k  i n 8 U b l l i t y  of tk d r r o d  for dapoaita, 



8ad ~ 0 8 t  cb.lrct.flatk8, of 8 ~ 8 r i 8 b l 0  . which' . ha8 .u j0r B@-. : 



H. tb, Bahalior of tho B8nkiru.Cirr - An AuDli'mtion 
B In t h i s  sect ion w tua o w  sugps tod  rod01 of tho banking 

firm t o  oxplain the  .br& l i a b i l i t y  

rmagaomtu.  
/ 

Qw 

A vow 

d ~ a l ~ ~ ~ . c \ o r  this im (1978), WIU - sarr, 88 tho n p i r i c a l  back d f o r  t h i s  d i s c ~ s 8 i o n ,  

. WO l i m i t  OPT 

Intomontion i n  tho 
T- 

f im - ~ l y  

k w 

dopoult - r a t e  eo iungs .  a h r  a 8 3 c t s  w c  a s  m w m  ro- 

q u l r m n t a ,  and tho structura of  thd doposit8 i m n c o  w . 
I 

.premium8 can be Incorporated i n t o  tho auggeatod frrmwork i n  

8 s lml lar  -re 



# 

( so as t o  at l e a s t  supply tho cust&or'. with tho ul. ml 

quantity as befor) ,  but were unable t o  adjuat t h o i r  pric ing 0' 
poUw I 80 '88  to 8neotnrge 8 --me 'inflm. This is descr?ba+ 

. f 
n figura 4-9 which 1s baaed on tho analyeis i n  sec t ion  

I . 
*. . 

P i r u n  L-9: kpo8it-Rato Ceiling and Bank Mmqullibrlrr 
! 



A s  a nsult of tho i n f l 8 t i o a r ~  pressturu amptionad, the  - 
1- ro ta  Inc reams  t o  ru, which shift& t b e  d u d  function 

for A s a i m s  fm,%(rm) to.DR(ru). wit- g k - n t  

. i n t e m n t i o n  5 & a d  ba t h e  neu e q u i l i b r i u  l eve l  of depor l t s  

I 
which i n  combination with the  desired rewm r a t i o  R 

q l  
(louerdt&n R on t h e  a u d p t i o n  tha t  rl.< ru - rLO),,< * 

. s u p p i t s  t h e  n e w  h.1gh.r 1&1 of loans SDL./ 
i 

, B o ~ ~ o r ,  a s  tho ' ~ r e n n e n t  m t s  tho p t d  - - l u n g  
, . 

( r D 4 ) ,  disregarding urkot  forcos, an u c o u  d m n d  rill  , .  ; 
1 

c h e r r c t e r i u  tho demand doposit mrkot .  A 8  8 result tho bank 

w i l l  econariso on .excess@ reserves (decreasing t h e i r  dosifud 

reserve r a t i o  from R t o  E ) thus  t ryin# t o  m t i b f y  tho " @ q2 
increased d o m d  f o r  loam. 

this adJrutment is howvor, l n s i g n l f ~ &  since the oxcea8 
. i 

cap.na8t.o t h e i r  cuutaera for  tha lack of pcunl8ry roturns. 

ia mggmated i n - o a r  rodel, wnprico competition a d  irply 



ronopo l i8 t l c  c a p o t i t i o n .  
- 

- -8 rill olublo It to u t i a f y  tho loan d . r r d ,  but field8 a 



I n  the  -80 of i n t o n s t  - .  r r t e  coi l iaga on tiw dapasits ,  * 
4' the.  bankat roaction ' r s  di f fomnt .  . ' I n  responw t o  k g u l a t i o a  

Q t h e  banks t t i o d  t o  dovelop fund - r a i s iqg .$ns tn rwnts  

which urn u q t  hem i t ,  the ;st Importad of which .ro 

"; .of courae tha CDts (awng othor are  tbe W atcounta and n-. 
- - *' 

purcha~w agr&nts) which carriod a highor i n t e n s t  ro te  

*Since the large CD ce i l ings  were sumpondad 
( r t i a l l y  in 1970 rrd c o l p l ~ t o l  i n  19731, 
8 p r t h  ha* conforred posit ivo 1 y r i t h  
'c-s In o p . ~  rrrket i n t e n s t  rmtoau 
(mm, 1978,pa18) . 

Without g o i w  in to  the  issue of the w l f a r o  Implitat ions 

of deposit - r a t e  cui l lngs  and t h e i r  e f fec t8  on the structure 

and m t u r a  of opon t ion  of t h b  banking filr, it La i n t e n a t i n g  

t o  note tha t  t h e  .o callad t d i s i n t o u d i a t i o n t  t m n d  i r  

d i r e c t l y  conaoctod t o  i n t e r e s t  ceilings and can ba oxplainad ' .  
within the prorioualy d i s c d .  frernworkr 

"The g t e t  tho d i f fo ren t l a l  be twan markat m t o s  
and doposit8 r a t a s  and tlit 1ory.r an a t t r a c t i m  
d i f fe ront i81  pors i s t r ,  tho rot. doporitors bocoma 
a n r o o f  t h a a d r m t a g a r o f  
of t h e i r  fpads ol8euhrn' 

Aa tho Intenst  n t o  on own u r k o t  u c u r i t i o s  (rL i n  

c w t r r a  .hif'ting to i n r t i t t t t i o ru  (and inrtnmafs) a x a p t  
i 

,1 from th. c 8 i l i y .  Bank eu8tommr8 rill t r y  to gat th8 aamo 

y r  close)  l e n l  of s~npocuniary w . r i A  f a  d.poait8 

and am o x p l i e i t  internat ra te .  If m c a u f h l  - tho b&al, 



-8, and r o i l  estate invautnmt trusts,  account for tim 

. ? 

inst i tut ion payment ordep,  +ecount' for  inst-ent. which. . . 

offer payment sorrices amt 8 ~ 5 0 c ~ i a -  nturi .  
. . 

Thor, rat. wiliq.ig8, l lko  a I P X ~ U  prlco fbcilrg any . 

producer, cause l i u l l o u t i o n  of naoqrcoa within  tho d i f fer -  . . . 
ent tdep.rt.lontst of the brnklng fik and betwen ba&a and 

othor financial interrediatio8* 



I n  t h i s  cheptor w a m l y u d  the l iquidi ty  supply functiop - 
' >/' - 

of hnka whi10 fooepring the d iscpuion around the .i14$0 ' - 

r- . w m y  producer, tho bank* fvtrr, its operati- and adjuat- . * 

i@ & changes in tha m g l v o . . a s m .  

ate., doterri . .  tho 8b.p of t h e i r  &at function. Bnd.i the 
* 

-1 a u r p t i o n 8  th i8  hmction i8 fhpu8rd doping, and thu8 

tho sit. of .  tho b8nk 18 d.terrib.to. 

c B8nk ramern8 a n  an input i n  tho pl.oduction of . 

l iquidi ty.  . a, vior h p l i 0 8  -%-st p y ~ a t a - m d e  - . 
by the b& a8 8 factor prynnt. Thi8 I8 not tho ,coron 

In tha -- of an7 othor good, 



. 
~ ~ 1 8 8  - 

+ 
'/- 

do not m k  ( l i a b i l i t y  = ~ g a d * )  rr d o p ~ d t 8  h t  t h o ~  
-, k .  

fix- i n  the e r t e t  for t b i r  matputi by d e m l o p i w  e l o m  '. 
~ ~ b 8 t i t ~ t . 8 ,  the p i c e  0f 18 -~(lul&@d. ~ t i ~ f i ~ ~  

d 

which is tho upoct8d r u e t i o n  to' nximm - prim mttlng, -7 

I s  'not 8ppliubl> hem since the bank8 create tho 8xceaa - C 



- ,  

TEIB PRODUCBIOI PROCESS OF BANKS - 
SCME EMPIRICAL ESTIMATES 



%n chapter t h r r e  and fo- d i f f e r s  subs t an t i a l l y  from pror- 

ious  s tudiss .  &Is dif ference concerns tho d o f i n l t i o n  of bank 

output a s  w l l  as tho  c l a s s i f i c a t i o n  and aggregation of  bank 

'Os& .&y8i8 IS a rmds - sec t ion ,  saudy b i d  o n  2669 b&s . 
. - 

for the  throk data-t.arsr 1973, 1975 and 1977. ,pmdb$inks, .  

from a l l  p a r t s  of  tho U n i t o d  S t a t e s ,  4 o l u a t a r i  p p w t i c i p 9 t ~ d  

i n  tim ~ ~ ~ c t i o l u l  cost ~ ~ l y s i s  ( FCI) pmgnm d& t h i  j e a r s  . 

surmyed. The , da t a  was col lec ted by t h e  Federal Reserve Bank . 
of Mew To*, These banks range front 3 t o  o w r  800 mil l ion  do- 

, , 

l l a r s  i n  t o t a l  assets, Ind ica t ing  a  s ign i f i can t  d isperss ion i n  
, , . &  
the  s ca l e  of  operation. Table 5 - 1 shows the  . d i s t r i bu t ion  of . 
t he  sample banks a s s e t  sire. I 

w r i n g  our sample d i s t r i b u t i o n  t o  tht mportod i n  Bel l  , 

catad in t h e  h d e r & d s e n a  D i s t r i c t s  o f -  Boston, I k w  York and 
> 

Philadelphia,  m f ind that t h e  rh8m of  

k . 
is mewhat b i  er, Table 5 - 1 a l s o  cates that the  

meam t o  ln8ola te  tho impact on tho ampirial  raaults of  t ho  . '-.. 
diff.ro..ncas between our t h e o r e t i c a l  w d e i  aa-ohr, .ore 



- 
Total 961 100.0 864 166.0 a&. 106 . 

~ourca :  Functional Cost Analpi8 Program. 
. I  

t 

'convmntion.1' thoorlea; Tho. tb struetwo of OW statist ical  

lode1 -78 &* t6 tb. om 8ugg~t.d by thr. 1 
~ u r  crow - i e t i o n  s t d y  1. a ~ d  a t  lumrily tb l o v d  

of bunk outpot, .rplorb,g th8 rrlationuhip botwan bank cost8 

and output, a d  i m l ~ t i l y  tho irporrSna of labor i n  b.nlral ,pro- 

duction procoa& Joh..+orr ($960 pp. 186-19#) diaco+..a two p=- 



muntioned rbeva, ' 

( i i j  Tho ob-d output of a fim a t  a @ran point i n  

tine u y  depart from - tho 'norr.1' output for which its capc i ty  

'has been d a r i e e d  becam of random factor.: prflic*r t o  the' . . 

by tho incorporation o f  t a p c i t y '  a s  an rddltioaal imlopondont. 

reriablo. Howemr, it is bard t o  think of a n a ~ u l  do- 



B. lbamrlor: of tho Uvml of Bank Ocltput 
1 

l i q u i d i t y  a8 +b r u m a m  for  bank outpait ( i n  the context of 

tU8 s t d y ) ,  this n e t i o n  promnta the rodel according t o  
-, 

t k  dopndenta*ri8ble i n  tho coat function e s t l Y U 8  i n  the 
i 

naxt section. I 

(&bit8 on c ~ ' ~ c c o u u ~ ~ ) ,  deposit and hrluit it- b 
I - 

( C k C L E I )  mpmaent aourco~ of  activity. A wo1ght.d 



The above n i g h t 8  i n d l u t e  the re la t ive  time used i n  

DOP - Ratio of n & a r  t 6 ~  t o t a l  checklng depos i t8  ' 

DSU - The yearly wage ra te  of demand deposi ts  employaas, 

tPIb - The yearly wage ra te  of demand and t h e  deposit8 

amplo~...(.-mm). 

TP - The l e w l  of regular mvings, 

TO - The level  of other t i r e d e p o s i t s ,  

TONXHR - The in teres t  r a t e  (net of semi-  c h a r b s )  on tire 

deposits other t b n  regular savings, 

TlUIItR - The. in te res t  ra te  (net of sarr ice charge8) on regular'  

-riag;.. 

TStA - .Th& *rage a i m  of a regular savings account, C k? - Ratio of mgular  saringir t o  to* t h e  deposits. 

U - Liquidity, our masum fo r  bank output, 

UA - The yearly urn  r a t e  p r  bank amplyaa, 

output 88 tha I@-1 of u q r d d i t y  (88 ld~88)  p r o d ~ ~ d  by t h e ,  
4 

bmklng'firm, This l eve l  it8ol.f a n  be r a w l e d  by ming  

m c a s t o r r a  (1966) char.ctarirt io.  a p p l ~ r e h  consumor theory. 
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Reproducing th. u t i l i t y  o r  ~LiquidityW function and the budget 

constraint  a s  derived i n  chapter 3 we get: 

*here D and T a re  &rand and time deposits  r e s p c t i v e l y .  . T 

m 

i tself  is subdirided i n t o  regular sarings (TR) and other  t h e  

deposits. The i n t e n s t  rate on t ire  deposits  (rT) is e q w l ,  

i l ~ o u r  case, t o  f o r  n g u l a r  savings and t o  TONINR fo r  

other  t i r e  deposits. The s u  the consumer wants t o  invest l a  
d 

b a d .  is FB, and p is the  e l a s t i d t y  o f  N b d i t u t i o n  ( b e t m n  . 

t h e  various deposits)  parameter, The d i s t r ibu t ion  peraretens, 

W and o( a re  closely re1.at.d t o  %mswr t a s t e s ' ,  a change 

i n  tastes a s  t o  the  order ing,of  D and T i n  U w i l l  a@& O( 

a d  q by changing the  mrginal products of these dapoaita 

i n  t h e  p l ~ d u c t i o n  of liq~dit3, 

1 subject  to  (3.2) yield. the  follo&.ng 

e q u i l l b r i m  condition ( in  l o p r i t b r i c  form) : 
/ 

2 
?or 8 i o r a  tbo- d i s c u u i o n  of* t h e m  p a r r e t a m  m 

chapter 3, dctioa D.1. 
1 



Uhon mom than two financial assets ,  aa- $n our atudy, 

appear i n  the u t l l i t y  function, equation (5 .1 )  beeaes3: 

. where Li, (1-l, . .n) are the various types of bank deposits, 

In our study, the expl ic i t  Porn of equation (5.2) is: 

This equstien is 8 result of mxirisint; tbo fol loui  
u t i l i t y  finetion: . U + D -P +W , L ,  -PI + . . ,+ w,, L,,, 



and 1 

Using t h e  n e l r P l i + ~ t i o n  rule t h a t  a ,, = 1, ' (see Qlettl, 

1969),  based on t h e  notJon t h a t  demand depos i t s  a r e  t h e  most 

l i q u i d  f i n a n c i a l  a s s e t  produced by banks, we are a b l e  t o  

p TB,P , m, '"4 Toe Theso p ' m t e r s ,  i n  

turn, determine t h e  l e v e l  of  l i q u i d i t y  implied by a given 
.-+ 

l e v e l  and & of bank deposi t s .  The regress ion results of 

equat ions (5.2a) and - (5.2b) am reported en t a b l e s  5 - 2 and 

5 - 3 respect ive ly .  The derived . p m ~ t e r  ( p  ,p m,Pro, 

ql TRn qTo) am presented in t a b l e  5 - 4. 



Table 5 - 2 Regression Results - %ring Accounts l i q u i d i t y  

Fuqct ion 

P +I Lo,, 
. + J u g  

\ -. 
Independent Variables 
tlon. fornl* 19 73 1975 1977 
( ~ + T R N I ~ )  Parameter U5.3452 127,- 81,9600 

St, Error (6*6023)+ (6,6328)+ (5.9767)+ 

Constant 

Parameter ,9107 8934 ,8872 
S t ,  B m r  ( ,0308) + ( ,0288)+ ( eO239)+ 

S t .  Error Estimate 1,0587 ,9530 7 4 3 4  

ilo significant problem of beteroscedasticity u s  detectvd 
I 

unless sp s e c i f i e d .  E 4 - 
+ Signif icant  7 different  fkom 0 a t  the 5 percent lerel.  I 

b 
J 



Table 5 - 3 Regression Results - Other Time Depos its Liquidity - 
Punct ion 

I 

Independent Variables 
(log. f o d  1973 1975 1977 ' 

Constant 1,6372 -1,2022 
-2 

- R ,5866 07152 7123 

~ t ,  Error Estimate ,8157 h176 .5988 
3 

F 674.16 ~ 8 4 . 8 0  10u.96 

-- 

+ Significantly di f ferent  from ~ r o  a t  the 5 percent l eve l ,  

/ A s  can be seen f- table 5-4, a l l  the p s r w t e r r  of  the 

greater than -1 (perfect s u b s t i t t l t . b i ~ t y  G t m e n  QLt dapdt8 



Table 5 - 4 
% 

me  ast ti city and =are ~sraaeters of the  l i q u i d i t y  ?unction 
* 

(der ived  r i a  equations (5 .2a)  and (5.2b) from Tables  5-2 and . 

The Parahetar 1973 : 1975 1977 

rould i . p l y  t h a t p i -  -1, a pos i t ive  e l a s t i c i t y  p a r w t e r  

implies concave isopmduct ems). The p r a m t o r s  of n g u l a r  

sorings are s t a b l o  orer tire; However, signific~nt i n s t a b i l i t y  

, carp.md with 9.98 4.n 1973 and 1977'. It is o w  vier that t h i s  



result d e m d p s t n t e a  t h e  s h o r t  run i n s t a b i l i t y  o f  t h e  demand 

f o r  money f u n c t i o n  s i n c e  t h e  paremeters d iscussed  e n t e r  t h e  

demand f o r  money ( i n  t h e  broad sense)  i n  t h e  f o w  of =con- 

s u e r  t a s t e s a .  Our estimates ofWM a n d y m  for  1973 and 1977 

, a r e  c l o s e  t o  those  repor ted  by Chetty (1969); However, i n  h i s  

s tudy t h e r e  is no d i f f e r e n t i a t i o n  between r e g u l a r  savings and 

. o t h e r .  t i r e  depos i t s .  

Table 5-4 a l s o  p r e s e n t s  t h e  p a r t i a l  e l a s t i c i t y  o f  pub- 

s t i t u t i o n  (G ) between demand d e p o s i t s  and t h e  o t h e r  two 

f i n e n c i a l  assets, This  e l a s t i c i t y ,  first der ived  by Allen and 

Hicks (1934), is def ined  a s  follows: 

7 

Is can be seen  froll t h e  t a b l e ,  r e g u l a r  savings  a r e  a 

b e t t e r  s u b s t i t u t e  f o r  demand d e p o * i t s 5 r  Since t h e  level of 

l i q u i d i t y  of demand &!Qmsits is a s s u e d  t o  be t h e  h ighes t ,  we ' 
c o n c l d e  t h a t  t h e  l i q r t i d i t y  o f  r e g u l a r  a r i p g s  is h igher  tben  

t h a t  o f  o t h e r  t in d e p o s i t s  ( inc lud ing  CDms). The .r&lul 

corraterpsr t  o f  th ia  a r y e n t  is t h e  h i g h e r  i n t e r e s t  rote p i d  

5 
The r e l a t i v e l y  lor values i n  1975 mfect t h e  changes i n  P 

.='f' me 



/ 4. 

The pa rang te r s  presented  i n  t a b l e  5-4 a r e  t hen  used t o  

measure t h e  l e v e l  ( o u t p u t )  produced by each bank. 

This  is done r i a  equat ion (an extens ion  o f  t h e  

genera l  model presented  by equs t ion  (3.1) ) . 

The l e v e l  of  l i q u i d i t y  ( U )  produced by each bank is t h e  

output proxy t h a t  b e s t  d e s c r i b e s  t h e  role of banks i n  the ' 

/ 

\ monetary process ,  and is a l s o  d i r e c t l y  r e l a t e d  t o  t h e  pro- 
/ 

,/ A 
duct ion  a c t i v i t y  o f  banks r i a  t h e  l e v e l  and mix of d e p o s i t s  

/-- -- 
--/ 

outstanding.  ' Thus, t h i s  proxy enables  u s  t o  l i n k  t h e  micro 

and macro a s p e c t s  of  t he  banking firm, which was one of  t h e  
6 

purposes of t h i s  s tudy . The y i r i c a l  counterpar t  of  equat ion  

(5.4) ,  f o r  a m a l l  somple o f  ba i n  t a b l e  5-5. 

Table 51 - 5 Bank Deposits and Liquidity - 1977* 
(-Based on t h e  parameters presented i n  t a b l e  5.4) 

e 
Demand Regular - Other tima Liqu id i ty  
Deposits (Dl Soriaga(TR) deposi ts(T0) (U) 

122 
3 6 6 8  

1826 3363 
33 337 32216 100891 

10557 73 4w 40494 
13 5206 151489 376364 
15772 25214 
1907 I 2101 2143 

9- 18602 , 107305 
7% 

208077 
&009 m C 5  26956 52818 

1960-5- 213302 52 976 
3 732 I- 792 5 1g4 

I * Sa lp la  ba t h o u s e d q  of d o l l a r s .  b 
.c 

6 

6 
For a broader  d i s c u s s i o n  see Chapter 3, a c t i o n  C. 



\. 

C. The Cost - Output 'Relationship - _. 1- 
t 

.r 
I n  t h i s b e c t i o n  we present  the  t heo re t i ca l  model which is 

~ s b i l a r  t o  the  one used by B e l l  and Murphy (1968), and the  

.empirical s t r u c t u r e  of  bank cos t  flmctions using l i q u i d i t y  
\ 

( a s  measured i n  the  previous sec t ion)  f o r  bank output  a s  we11 

a s  an  a l ternat ive , ,  more conventional, de f in i t ion .  

C.l The Model 

The most comonly used function i n  bank cost s t ud i e s  is 

the  Cobb - Douglas type productiop function ( see  B e l l  and Murphy, 

1968; Benston, 1965 and 1972; Daniel, hngbrake and Murphy, 

1973 ; and hngbrake  end Haslsa, 1975). 

 his function is of t he  following Porn: 

/ 

I 

1 where U is bank output,  K,L and M are cap i t a l ,  1 < bor and 

materialr: r espec t ive ly ,& , P and J j m  th. dlst 

parameters and A is a constant. 

The cost  i d e n t i t y  is: 

w h e n  w, r and n a r e  wages, r e n t  and t h e  prim of mater ia l8  . 
re spe ctivaly . 

'3% 
k s i w  15.6) subject  t o  ( 5 . 5 )  and s u b s t i t u t i n g  for  tha  

I 

e q u i l i b r i u  n l a t h h i p  bet*..n prim8 and marginal pmducta, 
, J 



w e  get t h e  f o ~ o r i n g  ~ o b b  - Doublas cost  function': 

For complete i d e n t i f i c a t i o n  of t h e  system devised i n  

(5.5) and (5.6) we must have O(/v + f /v  + qt-1 . 
To a c h i e w  t h i s  w e  may d iv ide  t h e  c o s t s  and any two p r i c e s  by 

t h e  remaining p r i c e ,  o r  a s  we have chosen t o  do, 'assume t h a t  

r and n a r e  cons tant  a c r o s s  a l l  firms. . 

Thus t h e  t h e o r e t i c a l  5os t  func t ion  becomes: 

I Equation (5.8) is t h e  cos t  func t ion  t h a t  we are e s t i r a t i n g .  

This s t r u c t u ~ e  c o m s p o n d a  t o  t h e  s i n g l e  product ion process  

approach developed i n  chap te r  four '  (see s e c t i o n  P.1). 
8 The na ture  of t h e  d a t a  prevented us e s t l m t i n g  t h e  

l e v e l  of l i q u i d i t y  embodied i n  d e p o s i t s  which d i f f e r  wi th  

r e s p e c t  t o  sise, m i x  and turnover.  A& argued previous ly  (see 

chap te r  3, s e c t i o n  0.41, each o f  t h e s e  c h a m c t e r i s t i c s  a f f e c t s  

t h a  d e g r a  o f  l iqu i&y a t t a c h e d  to a p c i f i c  demand o r  t i r  

For a d e t a i l e d  d e r i v a t i o n  s a e  Ball and Murphy (1968) pp. 
1 5  - 19. 
8 

The l a c k  o f  a break-doun of deposit., doat., and n v e m a s  
according t o  the  varioua charactax-is t ics  mentioned above. 



depos i t .  Thus our  measure o f  out*, U, may d i f f e r  f rp t h e  

ntruen l e v e l  of  l i q u i d i t y  produeed by t h e  banking T; 

1 overcome t h i s  poblem we use  va r ious  output  homogeneity 

v a r i a b l e s  sucd a s  t h e  account s i z e ,  t h e  turnover  of demand 

d e p o s i t  account8 e t c ,  These d i a b l e s  e r e  expected to  correc t .  

f o r  t h e  output  - measure b i a s  and a r e  used f r e q u e n t l y  i n  bank 

c o s t  s t u d i e s ,  However, i n  our  study t h e  use o f  such variables. 

is  a  r e s u l t  of  t h e  l ack  o f  s u f f i c i e n t  information and not  a  -- ,'- - 
result of  what f o o k i  t o  be a t h o r e t i c a l  m i s s p e c i f i c a t i o n  / 
of t h e  l e v e l  o f  bank output .  Such a  m i s s p e c i f i c a t i o n  problem 

! 
seems t o  c h a r a c t e r i m  all bank cos t  s t u d i e s  which use- t h e  . 
n a b e r  of accounts  a s  a proxy f o r  bank output  (such a s  Benstonl 

1965 and 1972; and Bell and Muphy, 1968; f o r  example). 

Using th?  homogeneity v a i a b l e s  &&used above, equat ion ., 

(5.8) becomes: 

b e r e  t h e  Its s t a n d  f o r  t h e  s iw,  Ik and t-okr c h a r a c t i r -  - 
i s t i c .  o f  d e m &  and time deposit.  (M, DPX, D I P ,  TRA and TRP 

. 1 We do not  use the o rgan i sa t iono l  structure 

branches) as ud a d d i t i o n a l  h e m g e n e l t y  variable 
. 

because of l a c k  o f  t h e  r s l e v a n t  data. 

/ 

, L' 
/ 

C.2 Banks Costs - A General IkscZ=Iption 

The t-e factor8 of product ion abed i n  our modal arm 



am interest pyments on t h e  deposits ,  To the best o r  our 

a dimct coat o f  pmcluction for tbb brnklng f h ,  Aa di8cu88ed 

input into the production pmceaa o f  banks. Tima Iataroet 

Bmks am required to  prorid8 a detai led bmkdornr of 

to the mrlour,  daposits  produced by t h r .  Thd the .ro9nt 

of  mutotion dona i. -, - 

a m t i o n  ( h a  8.U and kqahy, 1968; Eonston, 1965 and 1972; 



thir arp.ct of bank a c t i r i t y  should bo born in rind when 

tho ompirial nsults a r e  anrlysed, 

Ja ~ b l o  )-6 w pmsont tb. d i s tr ibut ion  of tha bank81 

uJor coat c a p a m a t 8  for 1977, 
* 

mn k -n r- t h i a ~ ~ l . ,  labor 1s tho most &or- 

tart  fac tor  i n  tho prodqctioa-of d-nd d.po8it8, m-8 con- 
/, 

se i tute  mom than 5 5  prcent of ttw total ;oats of protitwiry 

this typm o f  f i b . n d 8 l  a b w t ,  Ball and lLuph7'8 (1968.p.145) 

figura 18 clor to 70 pmot, S i n a  their & p i 8  n 8  eon- 

ductad in m5, w mn ooaclpda tbt the t.chn~logl& - 
in b n k h g  batr+in 1965 8pd 1977 has boon s u b s U n t i r l ,  Tho 

ntb.ti+.tion of CoppUr &chaolog f o r  labor  18 82.o ro- 



f i m  for 1965 a n  60 p o r a n t  and 4 percent rrspec t lml~ .  

This again indicatas tho intenaivo substitution of computer 

technology for labor. 

Tablo 5 - 6 The Diaribution of Bank Costs - 19- 
/ - ( P.rc.nt.gas) 

5 Other Costs 13.68 1.76 - 29.04 12.28 , 



. 
C.3 h p i I ' I c a 1  R e s u l t s  - Liquidity Production 

Ordinary l e a s t  - squares was applied a f t e r  l o g a r i t h l c  
1 

t n l u f o r v t i o n  of the  model presented i n  equation (5.9). A. 

mentioned befbra, our  node1 iden t i f i e s  the ex is ten ts  of re- Y 

I 
tu rns  t o  s c a l e  i n  the production of bank output9 (j 1 i m -  

p l i e s  increasing returns  t o  sca le ) ,  t he  importance of labor i n  

the  production process and the Impact of the homogeneity var- 

i ab les  on bankst costs. This l a s t  impact is, however, of 

s e c o n d e  importan- i n  our study. 

In sect ion B we presented the  t h e o r u t i d  a t r u c t u r ~  a8 

well a s  the a p i r i c a l  remalts of our measure of bPnk output- 

namely, l i q u i d i t y ,  this m e a s w  is  bawd so le ly  on the lev01 

and lix of bank deposits.  Uhen anslysing the  production of 

l iqu id i ty ,  oqe could a t t r i b u t e  all bank costa t o  output so 

measured only i f  t h e  a s se t  a c t i r l t y  contributes nothing t o  it. 

Howover, when t h i s  is not tha  MS., 1.8. when a 8 w t  a c t i v i t y  
0 

a l so  contributes output, then t h i s  a d d i t f i h l  output should 

be reldted t o  asset - production costs and l i q u i d i t y  (U) 

should be re la ted  ti depoait - production cos tdo .  A t e s t  

conce rn lq  th l8  Ss8w dat e o o i n e  the  dependenca betwon t h e  

a s u t  (atnacturo) a c t i d t y  a d  t he  stlvctrire and mix of bank 

&ven tho a u u p t i o n  tbr t  n u t  and t he  prico of material8 
a m  not subject  to rogIoa.1 varia t ion in tho U.S. 
10 

l o r  t h i a  point me a l s o  chapter 3, seet ion C.3 . 



. 
doposit8, High depandenco would Imply t h a t  a s m t  a c t i r i t y  

is ref3ected i n  t h e  structure and mix of deposi ts ,  and Ohua 

deposi ts  provide the  bas i s  f o r  an  unbiased reaaure of  bank 
I 

output. This,  i n  turn, m a n s  t h a t  a l l  coats a h o 4 d  be 
. . 

a t t r i b u t e d  t o  the  10-1 of l i q u i d i t y  - t h i s  w i l l  ba defined 
- 

a s  the  Upper Bound approach, Independbnce, on tho o the r  

hand, would Imply t h a t  asmt a c t i v i t y  is not r e f l ec t ed  i n  

the  l e v e l  and composition of bank deposi ts ;  It produces an 

output of its own, and thus only deposi t  production cos t s  

should be a t t r i b u t a d  t o  thq l e v e l  of liquidity measurod 
e 

- hem. This w i l l  be dafined a s  the  Lower Bound approach, To 

the  axtent  t h a t  tho h w e r  Bound approach i s  c o m c t ,  tho  

Upper Bound approach unda rea t lmtes  output o r ,  equ i r . l an t ly ,  

overbs t ice tes  t he  production cos t s  of l i qu id i ty .  

Table 5-7 and 5-8 stamarise the cost - output re la t ion-  

ship  m f l e c t i n g  the  Icower and Upper Bound appmaches re- 

spect ively .  



Table 5 - 
Regression Reaults f o r  the Cbbb - Douglas Production h c t i o n  

(Liquidity - Lower Bound) 

Independent Va f lab108 
on. fo-) 1973 1975 1977 

Parameter 
St .  -r 

DA Paraaeter 
St.  Error 

DPX Paramtar 
S t .  - 

IIBP Paareter  
St. Error 

TBP Paramtar 
St. Rror 

+ Signlficontly dlffemnt from sen, a t  tha 5 percomt 1am1. 



d 
- Tabla 5 - 8 

Regr8ssion Results for the Cobb - Douglas Production Function 
(L iqu id i ty  - Upper Bound) 

Indepandant Varlablas 
( lor .  fo-1 1973 1975 1977 

+ Significantly d i f f e r r a t  from saro a t  the 5 porcoxzt lave l ,  



hro i n t e r e s t i n g  r e s u l t s  show up i n  t a b l e s  5-7 and 5-8: 

(1) We do not f i nd  conclusive evidence f o r  the  existence 

o f  economies of sca le  i n  the  p rodupion  of liquidity1' ( i n  
T' 

cont ras t  t o  Greonbaun who a l s o  used a s ing l e  output measure 

and found r e tu rns  t o  sca le  i n  bank operat ions i n  1961). We 
i > 

f ind t h a t  the production 0 9 - l i q u t d i t y  was characterized by 

decreasing r e tu rns  t o  , /  cale  i n  1973, increas ing r e tu rns  t o  

sca le  i n  1975, and again decreasing r e tu rns  t o  sca le  i n  1977 

(constant  re tu rn8  i n  4977 according t o  the  Lower Bound 
\ 

approach), A more intqnse use of computers over t h e  period 

analyred would support the  suggestion of  increas ing re turn8 

t o  sca le  i n  1977, However, t he  marginal contr ibut ion of  t h i s  

technological  change is  o f f s e t  by decreasing r e t u r n s  i n  t h e  

use of mater ia ls ,  Since i n t e r e s t  paymetats arm regarded hem 
C 

a s  a (mater ia l '  expense, t h i s  r e s u l t  may point  t o  a r e l a t i v e  

decrease i n  tha monopolistic power of banks i n  1977. Wo do - 
not have any support f o r  t h i s  hypothe818 fnm any 0tb.r uaurca, 

Those a r g a o a t s  a r e  discussed again following t ab l a8  5-9 and 

5-10 

( 2 )  Tho coef f ic ien t  of t he  wage r a t a ,  b e t w a n  3 and 8 

percent accordiag t o  th. Lowr Bound s j&ach12,  is s i g n i f i -  

can t ly  lowar than  t h ~ t  found i n  previous s tud i a s  (which 

'11 
A l l  t h e  conclusions with r e s p c t  t o  t h e  oxistenco of  re- 

turns t o  sca la  a m  based on t o s t i  whether (l/r)-1 is 8ignifi- 
cant17 d i f f e n n t  Ira sero  a t  the  parcent level. 
12 

"S 
Which impl ies  t b t  a 10 percent increase i n  t ha  wags rate 

w i l l  increase bank8' t o t a l  cos t s  by l a m  t b r n  1 p&rcent. 



excladad i n t e r e s t  payments from tho d e f i n i t i o n  o f  cos t s ) .  

According t o  t h e  Upper Botmd approach, t h e  c o e f f i c i a n t  of t h e  

wage r a t e  is s i g n i f i c a n t l y  less than  s e r o  i n  two years ,  imply- 

i n g  t h a t  a n  incrdase  i n  t h e  wage r a t e ' w i l l  result i n  a de- 

c rease  i n  t o t a l  cos ts .  There may be s e v e r a l  exp lana t ions  

f o r  t h i s  p e c u l i a r  r e s u l t :  

(i) The Upper Bound approach is  wrong. Asset- a c t i v i t y  

is not f u l l y  r e f l e c t e d  i n  t h e  Paijr and s t r u c t u l v  o f  bank l i a -  

b i l i t i e s  and t h u s  t h e  c o s t s  of producing l i q u i d i t y  should 

exclude ' a s s e t  product ion  cos ts .  

A s  w i l l  be l a t e r  demonstratbd, (us ing  a ve r s ion  o f  t h e  

L o w e r  Bound approach) ,  t h e  negat ive wage c o e f f i c i e n t  a l s o  

c h a r a c t e r i s e s ,  t o  a c e r t a i n  - degree,  t h e  production o f  time 

d e p o s i t s ,  which a r e  more f r equen t ly  used a s  a '  proxy f o r  bank 
13  output.  It a l s o  appears  i n  a t  l e a s t  one o t h e r  c o s t  s tudy . 

Thus a misspec i f i ca t ion  o f  o u r  proxy f o r  b a q  outpyt  ( l i q u i -  

d i t y )  can not  e x p l a i n  th. above r e s u l t .  i 
(ii)  he a s s u p t i o n  made a b u t  t h e  p r i c e  o f  reserve8  

( t h a  n e t  intoremt r a t a )  being conatant  i a  wrong and t h u s  

. c r e a t e s  a b i a 8  i n  t h e  wage coef f i c i en t .  To tes t  this argu- 

ment we mstimato t h e  l i q u i d i t y  cos t  funct ion .  (Upper ~ o u n d )  

with t h e  wag. r e t o  - and t h e  i n t e r e s t  r a t e  sarring a s  explLci t  

independent v a r i a b l a s ,  whila only  t h o  p r l c a  o f  c a p i t a l  is 



a s s w d  t o  be constant., The results a r e  a s  follows ( f o r  

1977) ; ! 

where C am t o t a l  operat ing cos t s  and TNIMI is the  i n t e r e s t  

r a t e  on time deposi ts .  We soe t h a t  t h e  coef f ic ien t  of the  

wage r a t e  is still negative and thus  it can not be explained 

by a mlsspeci f ica t ion of our o r ig ina l  es t imat ing equatidn. 

(iii) The Cobb Douglas production funct ion can not 

describe t he  production process of banks. 
If Is t t h e  

case then none of  the  e s t i u r t a d  coeff ic ients ,  includix& the  . 
rage - r a t e  coe f f i c i en t ,  can be viewed a s  describing t h e  

" t ruew pmduction process of banks. This point w i l l  be f u r t h e r  

discussed when w e  present  a t e s t  f o r  the appropriateness of 

t h i s  production funct ion i n  the  case of banks. - 
(r 

( i v )  BIA cos t s  am f i p t l s e d  subjact  ti f a c t o r  p r icas ,  

given the  l e v e l  o f  output ,  - and an addi t iona l  cons t ra in t  which 

is, most probably, a  ti^ const ra int  preventing quick and rull 

ad j u s k e n t  in tho  short run. This const ra int  p r e w n t s  t h a  

fror us* as much c a p i t a l  as they would l ika .  In othor  

wdMe, bank8 are i n e f f i c i a n t  producaru accordiag t o  t h e  stand- 

ard  neoclass ica l  rodal.  In this d a l ,  an i nc ream i n  tho 

uge n t o  i r p i i a s  th. s u b s t i t d $ o n  of c a p i t a l  . fo r  l abo r  which, 



when l ead ing  t o  a"reduct1on i n  t o t a l  c o s t s ,  means t h a t  t h e  
8 

i n i t i a l  a l l o c a t i o n  of r e sources  was i n e f f i c i e n t ,  I n  our  case, 

banks can produce t h e  e x i s t i n g  l e v e l  of output  more e f f i c i e n t l y  

by us ing  l e s s  l a b o r  and more c a p i t a l  (computer technology) .  

The a d j u s t r e n t  t o  t h i s  new technology is no t  y e t  complete and \ 
t h u s  banks c u r m n t l y  employ =too  muchn labor .  This  hypothesired 

i n e f f i c i e n c y  i n  t h e  production process  o f  banks may a l s o  be 

l i nked  t o  the  f a c t  t h a t  this indus t ry  is regula ted  and thus 

t h e r e  is i n t e r f e r e n c e  with t h e  o p t i m i ~ i n g  process  o f  b s n l ~ s ~ ~ ,  

I n  a d d i t i o n  t o  the  two main r e s u l t s  s t a t e d  above we alao 

f i n d  : 

( a )  An inverse  r e l a t i o n s h i p  between bank c o s t s  and t h e  

p ropor t ion  o f  r e g u l a r  checking accounts  ou t  of  t o t a l  demand 

d e p o s i t s  (DRP). The r e s u l t  with r e spec t  t o  t h e  propor t ion  of 

r e g u l a r  saving a c c o u n t s  out  of t o t a l  t i m e  d e p w i t s  (TRP) is 

l e s s  conclusive.  

(b) A c e r t a i n  degree of  m u l t i c o l l i n e a r i t y  between tke 

average account s i z e  o f  demand (DA) and regular s e w i n g  (m) 
depos i t s .  However, using t h e  Lower Bound appmach, t h e  co- 

e f f i c i e n t s  of both v a r i a b l e s  a n  significantly a f f e r e n t  from 

sen, and thuu none o r  t h r  l a  d t t e d  f r o m  t h e  e s t ima ted  c0.t 

funct ion.  This -8 not t h e  cam f o r  1973 and 1977 using t h e  

Upper Bouad approach w h e n  one of  t h e  account sire v a r i a b l e s  

- r - - - - - - - - - - 

l b  
Since r e g u l a t i o n s  t a k e  rare t hen  one form ( i n t e r e s t  

ceilings, barriers t o  ont ry ,  reserve w E t a , o t c . ) ,  we can 
not p o i n t  t o  a t m l l  defined ro la t ion8h ip  b o t w e n  them and t h e  
kind o f  ine f f i c i ency  fouud. 



u s  found t o  be not  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  zero;  Thus 

TBA haa been omit ted and t h e  cos t  ' funct ion  was re-sstlmated. 

The resul t .  &or  t h a t  DA is i n v e r s e l y  re l&d t o  t h a  l e v e l  

of cos t s .  This c o n f l ~  t h e  o f t e n  repor ted  result t h a t  largem 
- 1. 

\ 
accounts  a n  a s s o c i a t e d  with lower c o s t s  per  u n i t  o f  outpub 

pmduced. 

(c) A p o s i t i v e  c o ~ l a t l o n  between t h e  a c t i r l t j  ( t u r n -  

[? over )  o f  demand d e p o s i t s  accounts a s  measured by t h e  number o f  

I home d e b i t s ,  depos i t  i tems and t r a n s i t  i tems p e r  account (DPX)  
\ 

/' and bankst product ion cos ts .  
I- 

The Cobb - Douglas product ion func t ion ,  used here,  i r p l i a s  

i n  theory  t h a t  f a c t o r  s h a m s  am i n v a r i a n t  t o  sca le .  The v a l i -  

d i t y  of t h i s  assumption u y  be checked by d i s a g g n g a t i n g  t h e  

c o s t  func t ion  i n t o  its t h r o e  component8: wages, rant., and 

m a t e r i a l  c o s t s ,  and comparing t h e  point  e s t i r P t e s  o f  t h o  s c a l a  

p a r w t e r  f o r  each c a p o n a n t  of t o t a l  cos ts .  Such 8 disaggre- 

g a t i o n  w i l l  a l s o  enable  us t o  observe how tha  va r ious  f a c t o r o  

o f  product ion a r e  econorisod a s  t h a  8ca la  o f  product ion changda, 

and e x p l a i n  t h e  r e s u l t s  d i s c u ~ o d  befor ,  with regard  t o  

l i q u i d i t y  product ion ( table .  %?,and w, 
/ 

Tho results o f  such a d i s e g g r e g a t i o ~  o f  t o t a l  c o s t s  f o r  

i n  t a b l e s  5-9 and 5-10. 

These two t a b l e s  I n d i c a t e  t h a t  t h e  po in t  e a t h a t e a  o f  

Tho Uppar Bound approach Jiald8 8 M a r  results. A 



t ho  s c a l e  parameters a r e  no4 equal t o  &h o t h e r ,  a t  t h o  5 

percent  l e v e l  of significance. Thus, holding  f a c t o r  p r i c e s  
G 

cons tant ,  f a c t o r  s h a r e s  a m  i n v a r i a n t  t o  sca le .  Such a result 
' L l  

r a i s e s  doubts concernlpg t h e  v a l i d i t y  of  t h e  use o f  t h o  Cobb - 
Dbuglas func t ion  f o r  ih 2 banking indus t ry  and may a x p l a i n  

results such a s  t h e  negat ive  wage c o e f f i c i e n t s  d iscussed  

befom. However, it has to be remembered t h a t  our  t h e o r e t i c a l  

model (see chap te r  f o u r ,  s e c t i o n  B) sugges t s  t h a t  banks are 

n b r i c e  t a k e r s  a s  f a r  as the n e t  i n t e r e s t  on deposit. is 
b 

concerned. Thus f a c t o r  p r i c e s  a r e  not constant  and d i f f e m n t  

, po in t  e s t i m a t e s  o f  t h e  s c a l e  parameter o f  t h e  various c o s t s  

components would not n e c e s s a r i l y  imply t h a t  f a c t o r  sha res  

w i l l  change with s c a l e ,  nolh the t  t h e  use of t h e  Cobb - Douglas 
I 

product ion func t ion  is inva l id .  

Tables 5-9 and 5-10 a l s o  i n d i c a t e  a r e s u l t  a l r eady  d i s -  

cussed - namely, t h a t  i n  both 1975 and 1977, wages and c a p i t a l  

c o s t s  exh ib i t ed  i n c r e a s i n g  r e t u r n s  t o  s c a l e  ( c a p i t a l  c o s t s  

exh ib i t ed  decreaa ing  r e t u r n a  t o  s c a l e  i n  1973). Thus a n  

i n c r e a s e  of 10 p e r c o n t ' i n  s c a l e  was a c c o ~ p a n i o d  i n  1977 by a 

9.2 percent  1,ncrease i n  wages and 8.5 percont  .- In 

c a p i t a l  costs .  However, i n  1 9 7 3 m t e r i a l  cos t8  exh ib i t ed  de- . 
c reas ing  r e t u r n s  t o  s a l e ,  while i n  1975 (and 1 9 n )  they  . 

exh ib i t ed  inc reas ing  nturna t o  scalo.  This  accounts  f o r  the 

o v e r a l l  decreas ing  return8 t o  sca lo  I n  t h e  product ion o f  

liquidity found i n  1977 (sea t a b l e s  5-7 and 5-8). Am oxplainad 

befora,  q e  rn j o r  compomnt of r r t e r i a l  c o a t s  i n  t h o  (net-)  
,'--',~ 

> 
1 
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Table 5 - 9 
Regression B o d t s  For tho Component8 of Total Costs - 1975 

(Liquidity Production) 

A + A + + logci - Logo + ; U + ;Lo 
+ z LogDPI + 2 Log DIP + z5togrnP, i - 1 . e . 3  

3 G 

C1 - Wages, C2 - Capital ex . ,  C3 - Material ex ,  

tndeprdont Variable8 
pi- rnt@rIel8 (lone f0-) mm8 

Parameter 
S t .  Error 

M* Parmeter 
St. Error  

TfiA* Parameter 
S t .  E m o r  

Dm* Parameter 
St. E m r  

DRW Parameter 
St, EzTor 

TBP+ Poramter 
S t ,  Brror 

Constant (-G) 
-2 B 



C1 - Wages, C2 - C a p i t a l  ex., C3 
- Material ox. 

Indopedent Variablqa pendant V8rlabl.u ( 
(lone ford h a a s  Capital 

C 

Dm* Parameter .2263 .3 5 5 1  .0318 
St. Brmr ( .0351)+, (21203 + ( ,0262) 



docreasing muma t o  8-10 oxhlbitod by thir cost Item i n  

1977 MY  8A-m Wbamd on tho matarf.1 co-8 

(ruppllor,  o t c . ) .  m h a r  invest igat ion with raqmct t o  tho 

T h e n  a r e  thmo basic  dlffoluncor bot-en our r r ~ l y a i a  
., 

a d  most of tbo (bank) cost studio8 dorn ln tho pst (Balton- 



- (111) Bone af t h e  abom s t u d l e s  cons iders  i n $ e n s t  

pyments on t h o  d o p o s i t s  as  a f a c t o r  paymnt  (and t h u s  

r e s e m s  am not  e x p l i c i t l y  t r e a t e d  as an  i n p u t ) .  However, 

w r e g a r d i n t e q s t  p a l . O n t 8  a s  a d i r e c t  c o s t  o f  production. . 
I n  o r d e r  to '  i s o l a t e  t h e  Impact of t h o  f i r a t  o f  t h e s e  

differences o n j t h e  or rp i r lca l  n s u l t s ,  we analyze t h e  re- 

l a t i o n s h i p  between b.4 c o s t s  l o u r  c l a s a i f i c a t l o n )  and a mom 
> 

conventional d e f i n i t i o n  of bank output  - namely, demand and 

tire d8pos i t s  s e p a n t e l y .   he' r e s u l t 8  a r e  m m a r i z e d  i n  
- .  

t a b l e 8  5-11 and 5-12, 1 
r ' 

Rotura l  t o  Scalo - ue f i n d  decreasing m t u r n e  t o  s c a l e  i n  t h e  

product ion o f  d a a n d  d e p o s i t s  i n  both 1973 and 1975, and 

c0na-a ~ O ~ U I - X I S  to s c a l e  i n  1977. Since no e x p l i c i t  i n t e r n s t  

is pa id  on deposits, t h e  only  d i f f a n n c o  betwoen our 

a n a l y s i s  and p n r i o u a  ones is wi th  n s p e c t  t o  t h e  output  

t h e  f i n d i n g  o f  D8ni01, Irolybrrke and 4Msler (197)). 

A s  f a r  a s  t h o  d o p o s i t s  am amcarned., conutent r o t u r n s  

t o  sca lo  am found Fn 1973 and 1975, while  f o r  1977 w f i n d  

r s t i o n  it l a  bard to e o n c l d o  uh8thor t h o  different m d t 8  in 



Table 5 - 11 
Regression R@sults for the Cobb - Douglas Production Rrnction 

(Demand Deposits Production) 

Indepandont Vat iables 
(log. Fom) 19-73 1975 1977 

D Parameter 
St. B.rrer 

D A Parameter 
St. Error 

DPl[ Parameter 
S t .  B r r o r  

DBP Perereter 
S t .  E r r o r  

Constant (=G) 

+ S l g n l f i o n t l y  diffarunt f r o m  uro at  tho 5 prcelrt lersl, 



Table 5 - 12 

Regmssion Results for the Cobb - Douglas Production Function 
( T h e  Deposits Production) 

P 
LO& - L O ~ G  + + + ~ W A  + S ~ L O ~ ~ R A  + Z ~ L O ~ ~ R P  

Independent Variable8 
Iloa. fom)  1973 1975 1977 

D.? 9% 859 83 9 

+ SiQ;nific.ntly d i f f e ran t  from rero a t  t h e  5 percent level .  * The hypoth8siu that the  variance of t h e  m8idtrols I8 h a o -  
scedastic is  rejected a t  t h e  5 porcent l w o l  of significance, 

production of damad d.pos i t s  ( W A )  is i n  accordance with the 

t.sult8 n p o r t e d  in prrrioua r tudiea,  Howvor, tho coaffi-  

c ient  of the  mte In the production of t i r e  dapoaits 

(=A) i a  found t o  bo negative or verf clam to  sem (In con- 



example). This i l l u s t r a t e s  again t he  hypothesired inef f ic iency  

of banks1 production process whether l i q u i d i t y  o r  time deposit8 

represent  t h e i r  output. The f a c t  t h a t  such an inef f ic iency  

is  found r i t h  r h p e c t  t o  t h e  depos i t s  and not w i t h  respect  
.= 

t o  t he  production of demand deposi ts  may point  t o  t h e  f a c t  

t h a t  any further research i n  this d i r ec t ion  w i l l  have t o  

e s t ab l i sh  a l i n k  between t h e  exis tence  of i n t e r e s t  ce i l i ngs  

and the  suboptimal resource a l l oca t ion  i n  t h e  banking industry. 

Homogeneity Variables - we f ind t h a t  deposi t  six hes a  s ig-  

n i f i can t  Impact on t h e  l e v e l  o f  bank costs.  Costs of pro- 

ducing t h e  yd demand deposi ts  a r e  inverse ly  r e l a t ed  t o  t he  

l e w l  of regular  savings deposi ts  (TBP) and t h e  l e v e l  of 

regular checking depos i t s  ( D R P ) .  The result with respect t o  

regular checking depos i t s  is i n  accordance with t he  one re- 
' 

ported by_Daniel, Longbrake and Murphy (19731, and by Long- 

brake and Haslea (19751, but i n  contras t  t o  B e l l  a d  Murphy's 

(1968) finding, 

In accordance u l t h  t h e  f indings  of  pmr loua  s tudies ,  we 
d 

f i nd  that the  average damand and t a e  deposi t  account fire 

(DA and TBA respec t ive ly)  a r e  pos i t i ve ly  r e l a t ed  t o  the  cost  

of  producing them two t y p e s  of deposi ts .  

To conclude our a m l y r i s ,  we disrggregrted t h e  t o t a l .  

c a p i t a l  

8ra 

tharu 

I 



Comparing t h e  po in t  e s t ima te  of  t h e  s c a l e  paranreter o f  

t h e  t h r e e  components, &,see ( aga in )  t h a t  f a c t o r  s h a r e s  i n  

t h e  production of  t i r e  and demand d e p o s i t s  a r e  not  i n v a r i a n t  

t o  s c a l e ,  -In o t h e r  words, assuaing  constant  f a c t o r  p r i c e s ,  

c a p i t a l ,  l abor ,  and m a t e r i a l s  w i l l  not i n c r e a s e  p r o p o r t i o m 1  y 

wi th  t h o  inc reasa  i n  t h o  s c a l e  o f  opera t ion ,  However, as  

d iscussed  b e f o m ,  t h e  asuumption t h a t  banks e m  p r i c e  t a k e r s  

i s  i n  v i o l a t i o n  w i t h  our  t h e o r e t i c a l  model according  t o  which 

t h e y  are monopolis t ic  c o a p e t i t o r a  a t  l e a s t  i n  t h e  reserves 

market, Thus t h e  unequal f a c t o r  e l a s t i c i t i e s  do not necessa- 

r i l y  imply t h a t  t h e  Cobb - Douglas product ion func t ion  can not 

d e s c r i b e  t h e  product ion process  o f  banks, 

Table 5-13 i l l u h r a t e s  t h a t  banks enjoy cons iderable  
/ 

r e t u r n s  t o  s c a l e  w i i h  r e spec t  t o  t h e q l o - t  o f  l a b o r  and 

c a p i t a l  i n  t h e  produckion o f  d e v n d  deposit.. Tha decrmasing 

r e t u r n s  t o  s c a l e  with r e spec t  t o  t h e  employment o f  m a t e r i 8 l s  

accounts  f o r  t h e  o v e r a l l  cons tant  retuxma t o  s c a l e  i n  t h o  

Table 5-16 i n d i c a t e s  that i n c r e a s i n g  returns t o  scale in  

c reas ing  return8 to  s c a l a  i n  t h e  product ion of t h o  dopos i t s .  

1977 ( i n c n a a l n g  return8 t o  8 ~ a l O  i n  1973, and decruas ing  

r e t m  t o  s e a l o  i n  1975) 
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Table 5 - 13 

Regression Results for the Components of Total Costs - 1977 
(Dorend Deposits Production) 

Independent Variables Dependent Variables  lo^, fom)  
( log.  forr) Wagas Capital Waterlala 

Parameter .9268 a8589 1.3415 
St. Error (.0103)+ (.0646)+ ( .1112)+ 

DA* Parameter 
S t .  Error  

Dm* Parameter 
S t .  E r r o r  

D R P  Parameter 
S t .  Error 

Constant (=GI 

+ Significantly different f m  sero a t  the 5 percent leve l .  
* 1-lerrnt f o r  our disctmsion. 

- 



Regression Results f o r  The Components of Total Costs - 1977 

i-1.. .3, C1=*.pa, C2-Capital ex. -Material ex. c3 

Independent Variables Dependent Variables  ( 1 0 ~ .  form) 
( log.  form) Wages ~1t.l Materiala 

m on st ant (=G)  -6 8780 -3.73 78 -2 7872 

2 7239 .3 560  9966 

* Irre l evaat  for-our  d i scuss ion .  
k 
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C.5 The Production O f  L iqu id i ty  - Some F ' ~ e m a r k 8  

a ,  The Cross - Sec t ion  Var ia t ion  o f  I n t e r e s t  Rates  and 

t h e  

Qerr ice  Charms 

As. discussed  i n  chapter  f o  ( s e e  s e c t i o n s  B and ~ , 4 ) ,  k= 
c o n t r o l  v a r i a b l e  i n  o u r  model of t h e  banking fina i s  t h e  -. 

/ - 

serrrico chargo and not  t h e  ( g r o s s )  i n t e r e s t  r a t e ,  As &- 
r 

pla inod,  t h i s  assumption, a l though not c r u i a l  f o r  t h e  ( theore-  

t i c a l  and empirical) results der ived ,  subsumes t h e  case o f  
r ,  

i n t e r e s t  c e i l i n g s  and represent. our  f e e l i n g  that t h e  v a r i k o n  

i n  t h e  serrice charge r a t e  among banks i n  h igher  t h a n  t h e  

c r o s s  - s e c t i o n  v a r i a t i o n  o f  t h e  i n t e r e s t  r a t e s  on t h e  de/ 

p o s i t s ,  a t  a g iven  po in t  i n  t h e ,  . 

Table 5-15 p r e s e n t s  a  crude t e s t  of t M 8  hypothesis  
0 

4 

Table 5 - 1 5  

The V a r i a b i l i t y  o f  I n t e r e s t  Rates and S o r r i c e  C b a r g k  

. .  , 
t r i c e  Chermu bltom~t Betea 

D TO T 
1973 

IUM . 0006 *019 .OO7 .066 .O60 ,056 
St. dor,  0005 -014 e m 5  ,005 a06 ,005 

i 

19 77 
e 0 0 6  noan .017 .017 .Oh8 .062 .0$6 

S t .  dor.  .00? 0 .006 .Ow .Oo5 .006 

From t he  above t a b l o  it can be 88.11 that for almost 



each type  o f  demand d e p o s i t s ,  during t h e  th roo  y e a r s  surveyed, 

t h e  s tandard  d e v i a t i o n  of t h e  s e r r i c e  charge y io ld  is 
1 

s i g n i f i c a n t l y  h igher  e t i o n  o f  t h a  

i n t e r e s t  r e t o  on t h e  e d e p o s i t s ,  Thus, 

f o r  example, i n  1977 ce charges pa id  

on demand d e p o s i t s  is n t h e  v a r i a t i o n  

of t h e  i n t e r e s t  r a t e  on t ime depos i t s .  r e s u l t  boccmes 

even more apparent  when we consider  tho  f a c t  t h a t  t h e  s e r v i c e  

charg.  per  d o l l a r  of deurnd depo:its is mmch smal le r  t h a n  t h e  

i n t e r e s t  r a t e  on t deposits. Thus we see  t h a t  t h e  s tandard  

d e v i a t i o n  o f  t h e  s e r v l c e  charges is almost a s  high a s  t h e  

mean value,  while  t h e  s tandard  dev ia t ion  of t h e  i n t e r e s t  r a t e  

is approximately 1 3  tims a s a U e r  than  i ts mean r a l u o ,  These 

f i n d i n g s  may not  constitute a s o l i d  proof of  our  h p t h e s i s  

but  a t  l e a a t  p o i n t  t o  tho f a c t  t h a t  s e r r i c e  charges a r o  a n  

important c o n t r o l  v a r i a b l e  i n  banks' opera t ion ,  

b. Amram Production Costs of  L iqu id i ty  and Deposits. 

Our producer approach towards t h e  product ion of l i q u i d i t y  

(bank money) enab les  us t o  p n s e n t  a a o  ( a m r e g o )  cost figurms 

with r e s p e c t  t o  t h o  product ion o f  l i q u i d i t y  and demand and 

t- d e p o s i t s  a s  a n  alternative w a s w e  f o r  bank output ,  

These figures, f o r  19n and 1977 a n  pre8ont.d i n  mbla 5-16, 

?hi# t a b l a  in t i lca toa  t h a t  when t o t a l  c o s t s  o f  product ion 

am attributed t o  l i q u i d i t y ,  a s  uo dofino it, t b o  c o s t s  p e r  

d o l l a r  produced in 1977 am 7.59 cents, If on ly  deund and 

t i r e  depos i t  cos ta  o f  production am w d ,  tha c o r n r p o b d i n g  



Table 5 - 16 Banks' Average Production Costa* 

(Cents pe r  d o l l a r  produced) 
'\, 

I , 

Demand Deposits 1.81 2.32 c 

Tire Ikpoa i ta  5.87 6.03 

~ i q u i d i t f  3 .99 5 . 2 9  
~ i ~ u i d i t ~ ~  6.61 7. 593 

* Based on t h e  man values o f  co s t s  and output.  
1 The Lower Bound approach. 
2 The Upper B o d  approach. 
3 Averag. and marginal cos ts .  

f i g u r e  is 5.29 cents .  It has t o  be noted t ba t , ho re ,  t he  d o l l a r  

d i r e m i o n  of  l i q u i d i t y  bocoaes a dimension of  t he  phys ica l  

q m n t i t y  produced and should not be confused with t h e  bank's - 
-4' 

t o t a l  rerenuos. fhis point  i s  i l l u s t r a t e d  in figum 5-1. 

' I  / ~onsumers l  Surplus 



The above descr ibed  banking f i r r  produced Uo units 

( d o l l a r s )  o f  l i q u i d i t y ,  . c o s t s  of production ( i n c l u d i n g  p r o f i t s )  

When we use d g a n d  o r  t i r e  d e p o s i t s  as a  proxy f o r  bank 
m 

output ,  t he  amrage c o s t s  o f  production a r e  a p r o l d r o t e l y  2 

and 6 cents  r e s p e c t i v e l y ,  

t h e  d i scuse ion  presented i n  chapter  thrzee (see 

s e c t i o n s  C and D) it sho'uld be c l e a r  t h a t  we. a r e  not i n t e r -  

e s t e d  i n  incorpora t ing  bankst  costs o f  production i n t o  t h e  

nos t  f r equen t ly  used money supply equat ion ( t h e  money s tock  

equa l s  the  m u l t i p l i e r  times t h e  monetary base). Ve a m  r a t h e r  

i n c o r p o r a t i  the impact o f  bank c o s t s  on t h e  supply of  l i q u i -  Y 
d i t y  t h r o w  t h e i r  e f f e c t  on t h e  n e t  i n t o r e s t  r a t e s  paid by 

banks17 on t h u s  tb level .of ~ q u i d i t y  embociied i n  t h e  va r ious  \ 

f i c a n t  onough Ddt t o  be disregarded i n  t h e  a n a l y s i s  o f  banks 

lb 
Tho p r o f i t  m a n  values 

of costs  and Thua t h e  avorag. 
wselling p f i c e 8  of a 7.59 x 1.1714 - 8.89 
cents. 
17 

308 equations The intarost 
rate uhlch appoara o t h a r  t h i n g s ,  of 
bank c o e t s  and t h u a  ---4 i n t o r e s t  
rate -----r l i q u i d i t y .  



This  c o s t  s tudy of 

1973, 1975, and 1977, i s  

slmost  3000 UbS. a 1 8  i n  t h e  years  

elmed, first and foremost, a t  re- 

f l e c t i n g  t h e  i d e a s  put  f o m a r d  i n  our  t h e o r e t i c a l  model. 
I 

b challenge some of t h e  conventional d e f i n i t i o n s  and be- 

hav io ra l  a s s m p t i o n s  used t o  descr ibe  t h e  opera t ion  a? t h e  

' banking firr. Thus t h e  r e s u l t s  repor ted  here should be ex- 

aminid i n  l i g h t  of t h e  a l t e r n a t i v e  s t ruc t -  sugges'&d. 
'. 

D , 1  b i n  R e s u l t s  and Pol icy  I n p l i c a t i o n s  

( a )  Our approach towsrds t h e  d e f i n i t i o n  of  bank output 

can be used t o  f i n d  t h e  a l i q u i d l t y w  equiva lent  o f  changos i n  

bank l i a b i l i t i e s  and determlne t h e  amount by which tho  mone- 

tav base should be changed so a s  t o  maintain a given o r o r a l l  
19 love1  o f  l i q u i d i t y  . On tho a a u u p t i o n  that this l e v e l  of 

l i q u i d i t y  is  c o n s i s t e n t  w i t h  s t a b l e  p r i c e s ,  such a n  approech. 

w i l l  ormum t h o  cont inuat ion  of  t h i s  s t a b i l i t y ,  However, a s  

t h e  l i q u i d i t y  func t ion  is found t o  bo un8tablo ( a t  l e a s t  i n  

tho  short run, ma t a b l o  5 5 ) ,  a f n q u o n t  r e r i s i o n  of the 

paramamrs used l a  needed i n  o r d e r  t o  r a k e  t h e  above po l i cy  

officiant, Such an approach adds p r a c t i c a l  dlm8ndon t o  

t h o  long  d i s a a s d  issue of tho  d o f i n i t i o n  o f  mmy, 

-- 
l o r  a  d i s c u a i o n  wbetbr tham (FCA) b ~ k a  a.n n p n a o n t  

tho  d o l e  p o p d a t i o n  m B.gg8-d and Xlngo (1978), 
19 

For t h i r  p o i n t  m almo m t t y  (1969). 



(b) Ma do not f i n d  any c o n c l u s i d  e r idence  f o r  tho 

ex i s t ence  o f  ( c o n s i s t a n t )  economies of  s c a l o  i n  bank opera- 

\-- -, t i o n s .  This  holds  whethor l i q u i d i t y  is used a s  a measwe of 
\ 
\ 

r ,  ,bank , output  o r  whothor b n k  d e p o s i t s  serve  t h i s  funct ion.  
i 
6 

,,;/Thus it is our  r l a r  that banks1 supervisory  agon)iea ahould 
--- ri -a - -  20 '3 611couragt mom in ten-  competit ion i s  t h e  tmll~[iw S ~ C I O ~  . 

', 

The ex i s t ence  of a b i n i s t m t i v e  b a r r i e r s  t o  e n t v  q r h u l t  
# 
/ 

y. 
i n  t h e  opera t ion  o f  bonks which a r e  "too b iga  and t h u s  a t .  

c h a r s c t e r i r e d  by h igher  cos ts .  The o n l y h e n e f i t a  o f  t h e w  
. 

b a r r i e r s  seem t o  be i n  terns o f  ' m i p e r v i s o ~  conrenionce'.  

( c )  The high degruo of goverarent i n t e r r e n t i o n  in tho  

opera t ion  of banks (one aspect of which i s  t h o  above rent lonod 

b a r r i e r s  t o  e n t q )  is  suspected o f  causing resourco r i m -  

a l l o c a t i o n  i n  this indus t ry .  It is shorn that banks w y  

employ t o o  mch l a b o r  r e l a t i v e  t o  c a p i t a l ,  a result which is 

p a r t i a l l y  s u p p o ~ t e d  by o t h e r  s tud ios .  

( d )  Banks a r e  found t o  have significant o t o n a l o s  o f  

scale i n  tho  u p l o y u n t  o f  l a b o r  as wll as i n  tho  .rplop:ont 

of capi t .1  ( co rpu to r  techaolog). Thus it is hard to dotar -  

m i n e  rho thor  f b t u r m  d e n l o p e n t 8  i n  t h f a  industry w i l l  inlolvm 

f u r t h e r  use o f  a labor - mery t o c h n o l o g  such 8s Electronic 
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