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In this thesis an a t t e m p t  has been made t o  r e f o r m u l a t e  the 
f 

models e x p l a i n i n g  the d e t e r m i n a n t s  of exchanqe rates in  the 

b l a k  n a r k a t s .  Bore specifically, t h e  t h e s i s  develops a  

*aonetaryw approach t o  t h e  a n a l v s i s  of black market exchange 
S 

rates and orients the model towards the special con@ikinns of 

I n d i a .  I n  the model ,  the black rarket exchange r a t e  is 

d e t e r m i n e d  by t h e  conditions of stock e q u i l i b r i u r ,  rather than 

b~ current flaw s u p p l i e s  and demands f o r  f o k i i p n  exchanqe. 
4 

Boreover, t h e  analysis i s  e s s e n t i a l l y  general e q u i l i b r i u m  i n  

natare, u n l i k e  the partial e q n i l i b r i n a  approach of models in t h e  

c u r r e n t  literature, P u r t h e r n o r e ,  i t  allows for the p o s s i b l e  

interaction between s a u q q l i n g  and t h e  black aarket for foreiqn 

currencies. 
% 

T h e  thesis d e r i v e s  theoretical17 a redaced  fora e q u a t i o n  

w i t h  t h e  o f f i c i a l  exchanqe rate, the n o m i n a l  - q u a n t i t y  of aoney, 
--a 

the real i e t e l  of incore,  t h e  interest rate, the world prices of 

qold and s i l v e r  and the world price l e v e l  

d e t e r d n a n t s  of the b l a c k  market exchange rate i n  I n d i a .  The 

t echnique  of ordinar7 least  sqaares is employed t o  estimate t h e  
IQ. * 

redaced  form? The r e s u l t s  shpgest t h a t  a monetari ex&nsion a t  

e s e ,  the interest rate, the reaI lire1 of innd& and the rorld 
- 

=-ice! wf hare a statistic all^ s i g n i f  i c a n i  i n f l u e n c e  on t h e  

black rarket  exchange rate, 



The t h e s i s  alto a n a l y s e s  the e f f i c i e n c y  of black m a r k e t s  i n  

f o r e i g n  currencies for India. S o u t h  Korea and Taiwan, where 

e f f i c i e n c y  is considered t o  e x i s t  when current prices 'f a l l y  

reflectff the r e l e v a n t  i n f o r m a t i o n .  The market  efficiency tes ts  

are p e r f o r m e d  on b o t h  the ueefil and the ~ o n t h l y  exchange rate 

series. The data for t h e  former i s  t a k e n  from E x  a&ggg 

-kc &*u and for t h e  l a t t e r  fro. u m  CufZePEI 

9 D W .  

Uarket efficiency i s  t e s t e d  by cbnsidering the s t a t i s t i c a l  
P 

significance of a u t o c o r r e l a t i o n  function of, rates of r e t u r n ,  t h e  

a n a l y s i s  of r u n s  a n d  t r a d i n q  strateqies such a s  filter rules. 

T h e  a n a l y s i s  c o n c l u d e s  that a t  least in t h e  weak form s e n s e ,  the 

h y p o t h e s i s  that b l a c k  aarkets in foreign c u r r e n c i e s  are 

efficient cannot b e  r e j e c t e d .  
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A price ceiling,, with or without r a t i o n i n g ,  is likely t o  

'qire r ise  to a black market ,  I n  such a aarket, the c o m m o d i t i e s  

are sold illegally at a p r i c e  that is a b o w  the officially 

p e r a i t t e d  price, T h e  central a u t h o r i t i e s  set the price that  -$ 

producers  r e c e i v e  for their product ,  which i s  %elow the-,' 

/ free-market price, This loners the quantity s u p p l i e d  t o  t h e  

market.  Hovever, at the retail level, this price c o a t r o l  is 

difficult t o  enforce and t h e  o p p o r t u n i t y  f o r  a b l a c k  a a r k e t  

eaerges. It pays black market participants t o  buy at the 

c o n t r o l l e d  p r i c e  and sell at the ( h i g h e r )  b l a c k  market p r i c e .  

S i n e  qoods are in s h o r t  supply, t h e  consumers  villinqly pay a  

hiqher price than t h e  gorernnent set ceiling p r i c e .  

there i s  ample eriaence that an effective price c e i l i n g  i s  

u s u a l l y  accompanied by t h e  emerqence of a b l a c k  market. Baring 

" P o r l d  Par 1 and Vorld War 11, ~ j o r  b e l l i g e r e n t  pouers  

instituted schemes that set t h e  prices of many f o o d  i t e n s  be low 

t h e  f ree-market  e q u i l i b r i u m  prices. These scheaes l e d  to 



shortages and to  the establishment of a black market, T i q h t  

market conditions were reflected in tho i n s t i t u t i o n  of 

ntr&king*  which 3eveloped in a number of countries. C i t y  

d w e l l e r s  searched t h e  nearby c o u n t r y s i d e  for food, m'aking 

private black market d e a l s  w i t h  t h e  farners .  The more t h e  

governments sacceded i n  c o n t r o l l i n g  t h e  prices'of f o o d - s t u f f s  

i n  t h e  official market,  the more t h e  syste. of t r e k k i n q  

f l o u r i s h e d .  2 

The e x i s t e n c e  and operation of the black market has n o t  

escaped t h e  a t t e l r t i o n  of r e s e a r c h e r s .  Bouldinq ( 1 9 3 7 ) ,  

Btonf enbrenner ( I  347) and Michaely f 1954)  hare a n a l p s e d  

t h e o r e t i c a l l l r  t h e  operation of  t h i s  market for a s i n g l e  

c o m m d i t y ,  3 Only  recently however, have models for t h e  a n a l y s l s  

of b lack  narkets i n  f o r e i g n  c u r r e n c i e s  k e n  developed, partly 

because of a better unders tand inq  of t h e  black markets b y  t h e  

a c a d e r i c s  and partly because of the greater a v a i l a b i l i t y  and 
b 

accuracy of data ,  ' *  These r a r k e t s  are a consequence  of controls - 

f 2In recent; times, mininam wage laws, rent c e ~ t r o l s  and v a r i o u s  
price support programmes may be  cited a s  insthnces  of 
i n t e r v e n t i o n  by a u t h o r i t i e s  i n  the free o p e r a t s o n  of t h e  p r i c e -  J. 

~ e c h a n i s m .  '. , t 

31 simple a n a l y s i s  of black markets  could also& found i n  the 
price theory text-hooks. See, for erarpfe EFirshZei-fer - fT976j ch. 
2 and Layard and @alters (1978) ch, 6, 

4For exaaple, see Culbertson (1975) , Sheikh (1976) , Ble-Jer 
( 1  978). F i s h e l s o n  (1978) and Giddy ( 1  978) . 

f 

/ 



i ~ p o 4 e d  on t h e  f o r e i g n  sector by some, b a t  especial17 t h e  

derelopinq c o u n t r i e s .  5 The restrictions on the foreiga sector 

t a k e  the form of tariffs and q u o t a s  on goods, c o n t r o l s  on 

c a p i t a l  flows 'and foreign exchanqe t r a n s a c t i o n s .  These 

r e q u l a t i o n s  lead t o  smuqqlinq,  i l l e g a l  c a p i t a l  flows and to  t h e  

e s t a b l i s h m e n t  of a b l a c k  market ia fareiqn c u r r e n c i e s  t o  finance 

tie i f f e q a l  inports and e x p o r t s  of goods and assets. Controls L 
the foreign sector poprrlar wi th  developinp c o u n t r i e s  d e s p i t e  

a s s o c i a t e d  effects. T h i s  popularity of can trols  

s t e n s  from the f a c t  

o v e r a l l  dere lopment  

gene=al d i s  trast:  in 

that t h e y  are considered to be a part  of t h e  

p l a n s  and a l s o  because there exists a 

t h e  a b i l i t y  of t h e  free market to  l e a d  to 
I9 

s o c i a l l y  o p t i m a l  pra3act ion a n d  income patterns. 

A uhighn prenin. on t h e  f o r e i q n  currencies u s u a l l y  d s t s  

i n  c o u n t r i e s  ohere  restrictions on t h e  foreiqn sector h a r e  been 

imposed. The factors t h a t  c o n t r i b u t e  t o  a premium ate the 

severity of t h e  r e s t r i c t i o n s  and the general economic c o n d i t i o n s  

p r e v a i l i n g  in the hone economy v h i c h  19ad t o  the c r e a t i o n  of an 

excess demand i n  many commodi t i e s  anii rarkets. 

The study of black markets i n  f o r e i q n  c u r r e n c i e s  i n  t h i s  

thesis has  been s t i m u l a t e d  by first, t h e  a v a i l a b i l i t y  of a new -------------.-.-- 
sFor a detailed discussion on exchange controls and restrictions 

fureiqa t r a d e e  i n  the &evelopinq c o w n i r i e s ,  see Little, 
S c i t o v s k y  and S c o t t  ( I  970). chs. 2 , 6 .  

*For a brief exposition of controls on th= foreign t r a d e  sector, 
see Grabel  ( l W 7 ) ,  ch. 15. 



' /-- 
\ 

t h e o r y  of e x - - c r a t e  d e t e r m i n a t i o n ; \ g o d f  u l a  1y known a s  the 

" n o n e t a r i s t i  t h e o r y ,  Second, adequate data on  b l a c k  m a r k e t  

exchahqe r a t e s  is now readily a v a i l a b l e  to test new and e x i s t i n g  
c 

theories  i n  i n t e r n a t i o n a l  t r a d e  and  f i n a n c e .  The datk on a o n t h l ~  

series of exchange rates for  a l a o s t  a l l  c d t r i e s  with 
/ 

e s t r i c t i o n s  o n  t h e  foreign sector c a n  be obSained from the 

, var ious i s s u e s ,  of t h e  a& Esnw -. From 1976 - 
onwards, weekly  d a t a  for some &sian  and P a r  Eastern  c o u n t r i e s  is 

published on a regular basis in t h e  P q l ~  mSnra gcen& ggpiev.  . 
\ 

" T h i r d ,  an n n d e r s t a a d i n g  of d e t e r m i n a n t s  of the black market  / - 

i n  foreiqn e r c h a n g e  c o n t i n u e s  t o  be of g r e a t  i n t e r e s t  to policy 

nakers ,  because t h e  nusber of t r a n s a c t i o n s  t h a t  t a k e  place a t  

t h & e x c h a n q e  r a t e  make it a n  i m p o r t a n t  v a r i a b l e  i n  the economy 

of a a n ~  c o u n t r i e s ,  iaf luenc i r rg  t h e  a l l o c a t i o n  of resources, the 

achierement of p l a n  o b j e c t i v e s ,  l e v e l  of f o r e i g n  exchange 

r e s e r v e s  and d i s t r i b u t i o n  of  income, 

S i n c e  the black market r a t e  influences t h e  level of f o r e i g n  

excbanqe r e s e r v e s ,  it is useful to s p e l l  out more fully t h e  

r-nship between .2he two. An i n c r e a s e  i n  the black market 

rate, q i r e n  t h e  offical rate, has the f o l l o w i n g  effects: 

I. I t  creates i n c e n t i v e  f o r  r e s i d e n t s  a b r o a d  t o  channel their 

- - r e m i t t a n c e s  t h r o u g h  the b l a h  market ,  as this r a i s e s  their 
- 

---*-------------- 

? I n  the m o n e t a r i s t  models, fie exchange rate i s  d e t e r m i n e d  by  
t h e  conditions of stock e q u i l i b r i a a  and b y  the i n t e r a c t i o a  of 
qoods a ~ d  noney markets, For details, see P r e n k e l  (1 976) and 
Dornbusch ( 1 W6a,  1 W6b) . 

--.-!\ 



- 
- 

- 

p r i v a t e  receipts i n  terms of horn  currency. A s  a resul t ,  the -. 
centraL bank is d e p r i v e d  of this f o r e i q n  exchange, T 4 . b  is 

Is; 

particulatly r e l e v a n t  for some of t h e  deve lop ing  c o u n t r i e s ,  

l i k e  India, w h i c h  have  emerged as major  e x p o r t e r s  of skilled 

and u n s k i l l e d  manpower. 

2. It creates i n c e n t i v e  t o  smuggle and under - invo ice  e x p o r t s ,  

This i n c e n t i v e  exists uader  t h r e e  c o n d i t i o n s ,  First, it 

exists uhen t h e r e  is a premium * on foreiqn carrencias with 

n o  t a r i f f  or subsidy on the exports. .  Under these 

c i r c u m s t a n c e s ,  the sale of foreign exchange in the black ' 

market increases the receipts to the exporter i n  terms of 

home c u r ~ e n c y ,  Second, when there is a t a r i f f  on e x p o r t s ,  

u n d e r - i n v o i c i n g  permits t h e  e x p o r t e r  t o  a v o i d  the t a r i f f  and 

t o  sell- the illegally acquired f o r e i g n  exchange at a  

premium. T h i r d ,  i n c e n t i r e  exists when there i s  a subsidy on 
a 

e x p o r t s  which is  less than the black market premium on the 

f o r e i q n  excbanqe.  The sale of foreiqn exchanqe a t  a premium 

more than compensa tes  for  t h e  loss of snbsid y. 

3,  It -reduces incentire t o  o v e r - i n v o i c e  exports. An incentive 

t o  o v e r - i n v o i c e  exports exists whenever the subsidy is 

g r e a t e r  t h a n  the premium. T h i s  is b e c a u s e  t h e  s u b s i d y  ----------- ------* 
*?his premiua  is e x p r e s s e d  a s  a percentage pf the - official- rate,  

*It s h o u l d  be noted t h a t  aader-invoicing of exports can occur 
hwte af tarHf and s ~ b s i a y  puficies of a c o u n t r y ,  One such 
case and e v i d e n c e  in its f a v o u r  i s  discussed by Bhagva t i ,  
traeqer and Pibulswasdi Fn Bhagwati (1934) . 



obtained on the o v e r - i n v o i c e d  part of exports rore than 

offsets t h e  premium t h a t  needs  'to b e  paid i n  buying f o r e i g n  

' exchanqe in the b l a c k  ~ a r k e t .  
4 

i 

The  effect of [ I )  and (2) on t h e  balance of payments is t o  

lover the official foreiqa exchange receipts of the count-, 

Bouever, t h e  over - invo i c ing  of exports t e n d s  to  have a 

faroarable effect on t h e  balance of paherits. 10 

The effect of the black a a r k e t  i n  foreign c u r r e n c i e s  on t h e  

reserve flow can b e  a n a l y s e d  rore rigorously throuqh t h e  

f o l b r  inq node l :  

where R s t a n d s  for t h e  foreign exchange r e s e r v e s :  X stands for - 
t h e  export receipts in foreign currencl (say, dollar); 8 denote s  

t h e  level of imports p e r m i t t e d  by the a u t h o r i t i e s  0)  ; and Ib 

stands f o r  t h a t  part of the export r e c e i p t s  and r e l i t t a n c e s  t h a t  

a r e  d i v e r t e d  to t h e  black market for foreign exchange, uhere Xb 

= f (1/Eo - l/Eb), with l@o - t/Eh 3 0 and Eo and Eb a r e  

defined a s  t h e  o f f i c i a l  and black market prices of one u n i t  of 

*1) 

foreiqn currency-  i= terms of d o m e s t i c  currency r e s p e c t i r e l p ,  
-$t;. * 

- +---*-*--* ----- --- \ 

rapor a a e t a i l e d  diwdssion on u n d e r - i n v o i c i n g  and 
over - invo i c ing  of exports and its economic  effects on t h e  
balance of paysants ,  see Bhagvati (1967).  



- 
Because of t h e  factors d i s c u s s e d  above, di+ers ion  of export 

receipts and reaittances t o  t h e  b lack market would be l a r g e r ,  

t h e  hiqher t h e  preniam on f o r e i g n  currencies. Thus, 

\ 

Therefore, changes i n  reserve h o l d i n q s  are s e e n  t o  b e  a f u n c t i o n  

of official and b l a c k  market exchanqe rates, S i n c e . r p s t  of t h e  

deve lop inq  countries suffer f row a shortage of f o r e i q n  exchanqe, 

i t  is i d  their interest to k e e p  t h e  black market rate a s  low a s  

possible by i n f l a e n c i n g  the determinants  of the black ~atket 

exchange rate, by d o i n q  t h i s ,  t h e y  can gain foreign exchanqe 

reserves, 

Further, u n d e r - i n v o i c i n g  and over-invoicing of t r a n s a c t i o n s  

on l eqa l  -trade affects  t h e  -q of t h e  b a l a n c e  of  

payments, T h i s  not  on1 y u s l e a d s  the policy makers of t h e  . 

country who base their. analysis o n  trends i n  t h e  balance. of 

payments, bat also affects  t h e  a i d  flows and t h u s  the reserve 

position of t h e  country. The  aid i n f l o w s  are p a r t l y  in€ l u e a c e d  

b? the forei-gn exchange posi;tion of t h e  rec ipZent  country. An 

i n d i c a t i o n  of the fact that t h e  recipient country eventually 

earn enouph foseipn exchanqe  t o  pay for its imports and m e e t  her 



d e b t  servicing requireaeats creates a h e a l t h y  impression on t h e  

Lastly, it is of interest to t h e  studeats of i n t e r n a t i o n a l  

e c o n o a i c s  a n d  finance t o  inves t iqa te  whether  the b l a c k  market s  

i n  f o r e i s n  c u r r e n c i e s  p r o c e s s  t h e  available i n f o r m a t i o n  

e f f i c i e n t l y .  Given that these aarkets a t e  c h a r a c t e r i s e d  b y  a  

lack of complete i n f o r a a t i o n  a b o u t  prices and p a r t i c i p a n t s ,  and  

a r e  often thin and s e g s e n t e d ,  the relevant empirical q u e s t i o n  is 

whether the e r c h a n q e  rates in t h e s e  markets a d j u s t  t o  a l l  the 

new i n f o r  ration. 

T h e r e f o r e ,  the contribution of t h i s  thesis lies (a) i n  

inprorinq-upon the e x i s t i n g  models on the d e t e r m i n a n t s  of black 

marke t  i n  f o t e i q n  currencies i n  l i q h t  of a mneum theory of 

exchange rate d e t e r t i n a t i o n ,  (b) i n  p r o v i d i n g  e o i d e n c t d i n  

s u p p o r t  of this "inprovedw model, (c) i n  a p p l y i n g  the various 

t e s t s  of a a r k e t  e f f i c i e n c y  on t h e  black market exchange rate - 
series of some c o a n t r i e s ,  (d)  i n  r e p o r t i n g  the results t h a t  have  

i m p o r t a n t  and i n t e r e s t  i n q  p o l i c y  implications. 

I p r o p o s e  to study the nature of black markets in f c u e i q n  

exchange by d i s c u s s i n g  the fo l l owing  topics:  

1. I n  c h a p t e r  one, f hare  a n a l y s e d  t h e  c o n d i t i o n s  under which 

black m a r k e t s  for foreiqn exchanqe develop and why a studl 

o f  the d e t e r m i n a n t s  of t h e  black marke t  rates i s  of 

-----HI*------*-- 

" Por details, see Bhaqvat i  (1967) .  



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

2. In chapter two, I armalyse t h e  n a t u r e  of t h e s e  mrkets i n  

terms of pa r t i a l  e q u i l i b r i a .  demand and sapply apparatus, 

p r e s e n t  esthates of under- a n d  o v e r - i n r o i c i n q  on  leqal 

trade and s n u g q l i n q  i n  I n d i a ,  and review the existing mode l s  ' 

and empirical rozk t o  h i q h l i q h t  the de f i c i enc i e s  in the.. 

3. , In chapter three, I fozlal ly  develop a model for t h o  

d e t e r r i a a n t s  of t h e  b l a c k  market i n  f o r e i g n  e x c h a n p e ,  b y  

making use of the "moaetaristfi a s s u n p t i o n s .  I the. express 
u 

t h e  variables of the wdel i n  terms of empirical proxies and 

es t i ra te  t h e  m o d e l ' s  paraseters for India. 

4. En chapter f o u r ,  I summar i se  v a r i o u s  models t h a t  h a r e  been 

used to test -  f o r  efficiency of t h e  f r e e l y  f l o a t i n q  e x c h a n g e  

rates i n  the ueak for. sense, a n d  u s e  one of them t o  explore 

whether black markets i n  foreign currencies for I n d i a ,  South 

Korea a n d  Taiwan are e f f i c i e n t  processors of the p u b l i c l y  

a v a i l a b l e  -inforlation. 

5.  Chapter fire, s u a m a r i s e s  tbe findings and  advances policy 

i m p l i c a t i o n s .  



If. The Bature of Black larltets 

In t h i s  chapter, I f irst  discuss reasons for t h e  emerqence 

of a black market i n  commodities. These f a c t o r s  are then 

iacorporated i n t o  a  p a r t i a l  equi l ibr ium nodel of black markets 

in foreiqn cnrreac fe s ,  Ta this model, I d i s t i n g u i s h  tuo sources 

of s u p p l l  of fore iqn  exchange to t h e  b lack  market, the resale of 

off k i a l l y  allocated foreign exchanqe and fore iqn  exchanqe 

obtained through under inro ic inq  and smuggling of e x p o r t s ,  In 

addi t ion ,  the rodel allows for the effect on t h e  behariour of 

p a r t i c i p a n t s  and t h e  price of foreign exchange, of p e n a l t i e s  for - 
dealiag ia b l a c k  market currencies. ;It is shown that if 

p e n a l t i e s  a r e  severe enonqh, black market exchanqe rate can l ie  

b e l w  t h e  free market exchange rate, 

I n  the f o l l o w i n g  section, I present estimates of 

misreportinq on leqal trade and smuqgling for India, based on a 

government coamittee report, *educated guesses* and o t h e r  

iadependent st a d i s s .  I then relate t h e  e s t i m a t e s  of 

under- inroic inq OR exports and imports, and smugglinq to total 



l e g a l  t r a d e ,  t o  p u t  t h e s e  estimates into a  proper p e r s p e c t i v e .  

I n  t h e  l a s t  sect ion ,  I p r e s e n t  a critical surrey of t h o  
a 

e x i s t i n g  models  on t h e  d a t e r n & n a a t s  of black m a r k e t  exchange 

rate. The primary o b j e c t i v e  is t o  b r i n g  out the d e f i c i e n c i e s  

O 

e x i s t i n g  i n  them. A model is t h e n  d e v e l o p e d  i n  t h e  socceading - 

chapter which a t t e a p t o  to overcome these shortcomings i n  a 

f ramear* w i t h  less r e s t r i c t i v e  assumpt ions .  

There are maoy says to a l l o c a t e  private goods.of rhich the. 

best known is t h e  p r i c e  mechanism. However, i n  man). econollies. 

free b a r g a i n i n g  of t h e  price mechanism h a s  been a b r o g a t e d  i n  

fatour af non-pr ice  a l l o c a t i o n  sys tems.  I n  these sptems, an 

excess demand+ t h e  market  is not eliminated by a rise in the 

price l e v e l .  I n s t e a d ,  t h e  a v a i l a b l e  supply of commodities is 
I 

allocated t o  the consumers by metbods whose exact nature is 

d e t e r m i n e d  b~ the a u t h o r i t i e s .  An allocation method must be 

b i s t i h q u i s h e d  from an  a l l o c a t i o n  c r i t e r i o n .  The  l a t t e r  implies a 

standard on which a judgement maybe baded. The v a r i o u s  

a l l o c a t i o n  m e t h o d s  can be assessed from t h e  p o i n t  of v iew of 

serve* b a s i s .  Bence. the buyer h a s  t o  spend a cer ta in  amount 



o f  time i n  t h e  queue t o  bay  a specific q u a n t i t y  of t h e  v o d  

and s e r v i c e .  *st t o  t h e  consumer is i n  terms of the 

o p p o r t u n i t y  cost o f  t h e  and f o r e g o n e  earninqs. I f  u is t h e  

rage rate and t is the  t h e  s p e n t  i n  t h e  queue, t h e n  w t  is 

the direct cost t o  , t h e  consumer i n  a d d i t i o a  t o  t h e  mame y 

-price of t h e  cosmodity. The a d v a n t a g e  of th is  system lies i n  
- 

- - -- - - - - - - 

t h a t  no a d m i n i s t r a t i v e  c r i t e r i ~  are needed. Th?, t h e  

monetary and o r q a a i s a t i o n a l  costs are avoided.  The b e n e f i t  

to t h e  c o n s u r e r  arises from the fact t h a t  t h e  dllocittioa of 
C 

i ' 

q m d s  is independeat of t h e  p e r s o n a l  w h i m s  of the allocator, 

2. w f ~ a - ~ r ~  6 . . gg: Bere, t h e  i n d i v i d u a l  is a l l o c a t e d  

- a p a r t i c u l a r  q u a n t i t y  of a T h e  a l l o t m e n t  ma). be the 

same f o r  a l l  i n d i r i d u a l s ,  or it could be based  on some 

a d m i n i s t h t i r e  a s s e s smen t -  of need.  The problem with this 

sys tem is that the criteria f o r  a l l o c a t i o n  a r e  not rerT 
I 

clearly s p e c i f i e d ,  Their'& & n a t u r e  r e s u l t s  in the 

coamier a l l o c a t i o n s  b e i n q  d a t e r u i n e d  i n  larq_e p a r t  b y  t h e  
S 2 

qovernment a p p o i n t e d  r a t i o n e e r ,  ~hns, the c o n s m e r  c o u l d  end - 

u p  spending considerable erne and money bribing t h e  

rationeer f o r  l a r q e r  a l l o c a t i o n s  of t h e  scarce c o m o d i t  ym 

The benefit to t h e  cmsn.er, however, l ies  i q  the sarings  

bhc# ~ a g k e t  emerges uhepever  t h e r e p i s  a n  excess demand 

resul t inq from a prfce ceiling, The a l l o c a t i o n  of goods ria 

queasinq and a d a i n i s t r a t i r e  r a t i o n i n q  m y  n o t  bei acceptable to 



-- - 

a l l  c o n i a e r s  sume of rhos n a p  s t i l l  p r e f e r  t o  t c a n s a c t  i n  the 

black  Barkst. I d i s c u s s e d  above that &ere is an oppor tun i ty -  ( - t  

cost  of queueing, Higher the wage rate, greatek  vould b e  the 

n n w i l l i n q n e s s  to  stand i n  queues. Hence, people uith h i q h  vaqe 

rates would prefer to b a l  a t  the b l a c k  market price r a t h e r  t h a n  0 
x 

s t a n d  in a gaerze. In the r a t i o n i n g  spsten, coppons are u s u a l l y  

d i s t r i b a t d d  for t h e  purchase of a p ired q n a n t i k p  of the scarce 

cbamodity, Sase people u i t h  lou incones uko cannot a f f o r d  to 

purchase t h e  c o n s ~ d t t y  even  at the ceilinq p r i c e ,  have an 

incentive t o  trade their c o a p n s  at b l a c k  aarket prices. There 

a r e  g a i n s  to be had for b o t h  the seller a n d  t h e  buyer by t r a d i n q  

in t h e  b lack .  market. 

' . These  q a i n s  from t r a d i n q  ia the black mrket  for 
1 

c o ~ t o d i t i e s  a l so  exist i n  t h e  b l a c k  foreiqn exchange rarket s  

where t h e  o f f i c i a l  exchange r a t e  i s  pegged b e l o v  the equilibrium 

and t h e r e  a re  controls i n  d e a l h q s  i n  the f o r e i q n  currencies. 1 

The excess demand for ford- exchange is  d e a l t  w i t h  t h r o u g h  a n  

e system of c o n t r o l s  on how i m p o r t e r s  c a n  o b t a i n  a n d  ?2%, 
exporkers  can use foreiqn exchanqe .  Thus, exporters a n d  other 
UIII-d- -I - - - - I - - -  

'The o+erralrration of t h e  exchange r a t e  is aot a necessary 
A condition for the emerqence of the b l a c k  market in foreiqn 

carrencies. The a u t h o r i t i e s  coald a u c t i o n  t h e  limited supply of 
foreiqn exchanqe  and capture all t h e  rents, F a r t h e n o r e ,  t h e  
& k i d  exchange  rate c d d  be rmitec- ralned an4 a black aa-t 
fo r  f o r e i q n  currencies c o u l d  still erist i f  t h e  exchanqe 
author i t i e s ,  i-gstead of d i s b ~ r s L n q  t h e  export receipts to  t h e  
residents of home c o e n t r ~  for e x p e n d i t u r e  on foreiqn goods, turn 
them into o f f i c i a l  reserves, ?or an example, see Culber t son  
(1975) in, 9. 



earners and r e c i p i e n t s  of foreign currencies ) are required to 
, 

/'sell all or most o f  their foreiqn currency receipts t o  the 

exchanqe a u t h o r i t i e s  a t  a gpecified rate, which is below t h e  

e q n i l i b r i o i  rate. These receipts are t h e n  disbursed to t h e  

T icenced  iaporters a t  or near t h e  o f f i c i a l  rate,  w i t h  importers 

required to show f a l l  proof  of e x p e n d i t u r e  on i m p o r t s ,  B u t  these 

controls on dealings i n  foreiqn exchanqe  are not f u l l y  e f f e c t i v e  

sisce i n c e n t i v e s  exist t o ' u h e a t  and r a i s e  t h e  p r i v a t e  returns 
). 

f r o r  export ing  and lover the cost of i m p o r t i n g .  T h i s  c h e a t i n q  

t a k e s  t h e  f o l l o a i n q  forns: 

2.  i n v o i c i n g  

3. d i v e r s i o n  of r e m i t t a n c e s  

The above a n a l y s i s  can b e  i l l u s t r a t e d  with t h e  help of 

p a r t i a l  e q u i l i b r i u m  d e m n d  and s u p p l y  a p p a r a t u s .  C6-der t h e  

demand-sappl y diagran of f l q u r e  2. I .  The h o r i z o n t a l  a x i s  
'xc 

r e p r e s e n t s  the q u a n t i t y  of f o r e i q n  - e x c h a n q e  p e r  u n i t  of t i a e  

w h i l e  t h e  vertical a x i s  masares the price of f o r e i q n  e x c h a n g e  

in t e r m  of d o m e s t i c  currency. L e t  OR denote t h e  o f f i c i a l  

exchange rate which i s  below the free market  m e q n i l i b r i , u ~ m  rate. 

bt t h i s  o f f i c i a l  rate,  the q u a n t i t y  s u p p l i e d -  by the exporters 

and other p r i v a t e  i n d i r i d w l s  to  t h e  qoverli~ent is  OT and the 

Let us first consider the s u p p l y .  s i d e  of t h e  market. The 

foreiqn exchanqe supplied t o  t h e  b lack  market '  comes either from 
7 

1 4  
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t h e  resale  of t h e  o f f i c i a l l y  a l l o c a t e d  f o r e i g n  exchanqe, 

{for i n s t a n c e ,  through the o v e r - i n v o i c i n q  of imports) and/or 

from 

t h e  fa'ilare to  re tngn  t o  t h e  c e n t r a l  bank - a l l  the revenue  

b e a o s e  of u n d e r - i n v o i c i n g  and smuqgling of e x p o r t s  and 

d i v e r s i o n  of r e m i t t a n c e s ,  

Source  I ? )  has been stressed b y  C u l b e r t s o n  and source ( 2 )  b y  

S h e i k h  a n d  Blejer. 

I y  the o f f i c i a l l y  a l l o c a t e d  foreign exchanqe OT is sold 

in the black narket ,  t h e n  t h e  black market exchange r a t e  would 

be OB a s  shown i n  t h e  figure 2.1, However, i n  t h e  real world 

o n l y  a f rac t ion  of t h i s  p o t e n t i a l  s u p p l y  a c t u a l l y  shows up i n  

the black market dae t o  fear of p r o s e c u t i o n .  Under t h e s e  

cond i t ions ,  the bla* market s u p p l y  curve (which h a s  been termed 
Z 

a s  " r e x t l d  foreiyw1et&hange@ supply curre by Giddy (1978, p. 6 )  ) 
I 

lies t o  the left of the free market s u p p l y  carve. In figure 2.1, 
a . + 

it is denoted  by SB. The v e r t i c a l  distance b e t u e e n  SE and S S *  at 
J' 

any po int  represents the aarket  p r i c e  of r i s k  for a g i v e n  

p e n a l t y  s t r u c t u r e .  For n o  penalties, SI c o i n c i d e s  with SS'. . T b  

Bore s e v e r e  are t h e  p e n a l t i e s ,  t h e  further t o  the left  SE c u r r e  

lies. 

The S11 came i n  f i q u r e  2 ,  t is  drawn steeper than SS*, T h i s  

i s  because an increase i n  t h e  black market exchanqe rate brinqs 

i n  a saaller increase in the t o t a l  s u p p l y  of foreiqn erchange  

t h r o u g h  t h e  resale of o f f i c i a l l y  allocated foreign exchange as 

ii 
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Figure 2.2 
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Figure  2.3 

The Black Poaeign Exchange Market: 
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compared t o  an increase i n  foreign exchabge supply when off ic ia l  

rate i n c r e a s e s ,  The sellers of the o f f i c i a l l y  a l located exchange 

adil t h e  risk of q e t t i n g  caught to  t h e  cost  of supplying f o r e i q n  

exchange, thereby supplying smaller quant i t i e s  a t  higher  black 

~ r k e  t erchange  rates. 

a n a l o q o u s l ~ ,  i f  fore ign  erchange receipts o b t a i n e d  through 

smuqqlinq, under-invoicing and 'reaittances- a r e  the  only sources 

of supply  of foreign exchanqe to the black market, then in the 

absence of peaalties,  t h e  black market exchanqe  rate i s  OBa i n  

f i s n r e  2 . 2 .  fith p e n a l t i e s ,  t h e  s u p p l y  carve l i e s  to t h e  l e f t  of 

S S * .  I n  f i g u r e  2.2 it is  d e n o t e d  by  SH, {Giddy h a s  termed i t  a s  

ndirect  s u p p l p ~  curve ). As in the previous case, the vertical 

distance between Sf! a n d  SS' a t  any p o i n t  represents t h e  market 

price of r i sk  for a given p e n a l t y  s t ruc ture .  

Given t h e  o f f i c i a l  peqqed exchange rate, the s u p p l y  curve 

to the black  ~ a r k e t  ( SH in Figure 2.2 ) is drawn steeper t h a n  

S S * .  T h i s  is because an increase i n  the black market .rate-brings 

in a lesser increase in t h e  to ta l  supply  of foreign exchange by 

increased export of goods aad services a s  c o s p a r e d  to an 

increase i n  foreign e x c h a n g e  s u p p l ~  when t h e  leqaL rate 

increases. The exporters add t h e  risk of p r o s e c a t i o n  t o  t h e  cost 

of s a p p l y i n q  exportables and hence export less at a given b l a c k  

market sate as cospared to t h e  same of f i c ia l  rate. 

But i n  r e a l i t y ,  t h e  supply of b l a c k  foreign exchange 

oriqinates fro. b o t h  s o u r c e s .  Thus, ( I )  and t2 )  could be added 



to  qet a ( t o t a l 8  black market supply curve  SB, a s  shown in 

f i g u r e  2.3, T h i s  * t o t a l g  is  n o t  s i m p l y  the sum of SI and SH. 

Under-inrof c i n g ,  saaqqlinq and the  diversion of resi t t a n c e s  

reduces  t h e  foreiqn exchange r e c e i p t s  of t h e  central bank t o  OT1 

(Piqnre 2 . 2 ) .  This, in torn, lowers the amount t h a t  t h e  c e n t r a l  

bank h a s  available for a l l o c a t i o n  t o  t h e  r a t i o n e d  importers, 

t h u s  reducing'the anaunt that can be resold in the b l a c k  market. 

In a d d i t i o n ,  the l o c a t i o n  of the  black market s u p p l y  curve (SB) 

depends on t h e  d i f f e r e n t i a l  between the  official and the black 

s a r k e t  exchange r a t e .  The closer i s  t h e  official rate (OB) t o  

t h e  free market r a t e  (OX), the smaller would be  the discrepancy  

between the black market  and t h e  o f f i c i a l  rate. 

U n t i l > n o w ,  my concern Bas been w i t h  t h e  s u p p l y  of foreign 

exchange t o  tho b l a c k  mar&: row I tar. to eraaine t h e  demand 

aspect, F o r e i g n  exchange  i n  t h e  b lack  a a r k e t  i s  .demanded for the 

s a u q g l i n q  of goods and assets i n t o  t h e  country and for t r a v e l  

abroad,  I n  a d d i t i o n ,  importers who under - invo ice  imports demand 

f o r e i q n  exchange t o  pap to t h e  foreiqn sel ler t h e  difference 

between t h e  actnal and t h e  i n v o i c e d  price. ~ i m i l a t l y ,  black 

foreign exchztnge i s  demanded by exporters who over-invoice 

exports,  h s  the b a p e r s  of f o r e i g n  exchanqe i n  t h e  black Dark& 
a, 

are a l s o  subject to  t h e  r i s k  of p r o s e c u t i o n ,  the black market 

demand c a r v e  l ies  t o  the lef t  of t h e  free mark& demand curve. 

I In f i g a r e  2.3 the effective black n a r k e t  demand' c u r v e  is shown 

as DDqt and t h e  eaerginq black market erchanqe r a t e  is 0 B 2 .  
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Thns, the location of bath  the demand 

i n f l u e n c e d  by the p e n a l t y  structure. , 

and the s u p p l y  curve is 

It i s  p o s s i b l e  t h a t  the buyers are s u b j e c t  t o  more s e v e r e  

p e n a l t i e s  t h a n  t h e  sellers,' In t h a t  case, t h e  p o s i t i o n  of t h e  

b lack  market demand carve c o u l d  b e  DD'S1 and the resulting black 

market exchange rate could lie below t h e  free market exhanqe 

rate  03 ,  as shown in f ignre 2.3. But this is unlikely since 

purchaser-penal t i e s  are more d i f f i c u l t  t o  e n f o r c e  b~ the 

a u t h o r i t i e s  than penalties i n p o s e d  on  p e o p l e  t o  whom t h e  foreign 

exchanqe 'is o f f i c i a l l y  allocated. T h i s  is  because t h e  

enforcesent agencies hare records of a l l  t h e  p e o p l e  who are 

allocated f o r e i g n  exchange which rakes e n f o r c e m e n t  easy, 

However, the a u t h o r i t i e s  have no i n f o r m a t i o n  or records with 

which t o  apprehend the purchasers of black foreign exchanqe. 

Under these conditions, t h e  cost o f  a d m i n i s t e r i n g  

purchaser-penalties is higher, 

Bow T i n t r o d u c e  a d i s t i n c t i o n  bettieen smnqglinq and a black 

market in foreiqn exchange which I d i d  n o t  nake e x p l i c i t  upto 

this point. Smuqqling does n o t  necessarily lead T ~ I J  a b l a c k  . - 

market in foreign excbanqe. For ins tance ,  tariffs with n o  

c o n t r o l s  an t h e  foreign exchanqe market  create incentive for 

p e o p l e  t o  smuggle goods across t h e  border w i t h o u t  d e c l a r i n g  t h e n  

t o  the .  a a t h o r i t i e s ,  b a t  do  n o t  cause a black aarket i n  f o r e i g n  

archanqe to erne?* because the free market i n  f o r e i g n  exchanqe 
-2. 

absorbs a l l  t h e  excess demands and s u p p l i e s  of foreign erchanqe. 

2 1 



T h e r e f o r e ,  b l a c k  markets and smuq&ing are expected t o  c ~ e x i s t  

when there are both  exchanqe c o n t r o l s  and tariffs, 
L 

F u r t h e r ,  it is p o s s i b l e  that even when t h e  foreign exchanqe 

market  is free fro. exchanqe  controls, a black n a r k e t  i n  f o r e i q n  

exchanqe nay exist. This could happen when r e c o r d i n g  of exchanqe 

transactions esbarasses t h e  smnqqle r s  and other transferers o f  

fonds abroad, so t h a t  to p r e s e r v e  anonymi ty ,  they p r e f e r  to d e a l  

i n  the b l a c k  market ,  T h i s  enbarassement  may also be due t o  

a t t e a p t s  t o  a v o i d  income taxes or other  levies, 

So f a r  the d i s c u s s i o n  was concerned with t h e o r e t i c a l  

issues. In t h e  f o l l o u i n g  section, I q i v e  some e s t im te s  t h a t  

i n d i c a t e  t h e  size of the black market  i n  f o r e i g n  exchanqe  i n  

I n d i a ,  

On the recommendation of  the Estimates C o m m i t t e e  of 

P a r l i a m e n t ,  t h e  government  o f  India a p p o i n t e d  a team i n  November 

1969 t o  study the problem of under- and o v e r - i n r o i c i n q  on leqal 

trade and smaqgl inq .  This committee s u b m i t t e d  its r e p o r t  i n  June 

9971 which came t o  be known as t h e  Kaul C o u i t t e e  Report. 

I n  its report, t h e  Kaul  C o m m i t t e e  estimated t h a t  the total 

demand for n n a n t h o r i s e d  foreiqn exchanqe was a b o u t  R s  2400 

million i n  1964, This  black foreiga exchange was demanded fo r  

smngqlinq of g&s i n t o  I n d i a ,  f o r e i q n  t r a v e l  and for f i a a n c i n g  



Estimates of Black Foreign Exchange for 1969 

In mil l ion Rupees 

---.----------.-..-*----------.-------..---------------- 
BLACK PORBIGU BXCH1BGB 

w" TI? AVEL 3 50- $50  150 

O V E R - I B V O I C I B G  2 50- 300 



h 

u n d e r - i n v o i c i n g  Qf imports a n d  o v e r - i n v o i c i n g  of erports. 

A f r a c t i o n  of t h i s  demand was met b y  the smugq l inq  of goods a 

out of I n d i a  and t h e  sale of fore iqn  exchange  by t o u r i s t s .  The  

comaittee also noted that 7 0  perceat of s s u g g l i n g  into I n d i a  uas 

f i n a n c e d  by d i v e r s i o n  of r e m i t t a n c e s  by residents l i v i n q  abroad 

t o  the black market. The reminder uas a c c o u n t e d  f o r  by 

u n d e r - i n v o i c i n g  of  exports a n d  o v e r - i v o i c i n q  of i n p o r t s . ?  A 

summary of t h e s e  statistics is p r e s e n t e d  in T#. 

These estimates were n o t  b a s e d  on any s y s t e ~ a t i c  t e c h n i q u e  
- 

of e s t i m a t i o n .  T h e y  were more i n  t h e  nature of ' e d u c a t e d  

quesses* and hence  were subject t o  v i d e  ~ a r g i n s  of error .  Payak 

f ( l W 7 ) ,  ( 1 9 7 9 ) )  and  P i t r e  (1978) a t t e m p t e d  to improve then by 

u s i n g  a nose sophisticated procedure which i n v o l v e d  a compar i son  

of t h e  trade data of I n d i a  w i t h  that of its t r a d i n q  partners, a 

technique that had earlier been used by Bhaqvati (1964) to s t u d y ,  

t h e  phenomenon of underinvoic ing of i m p o r t s  i n  Turkey.  3' 

I a y a k * s  estimates of under -  and over-iavaicinq of expor t s  

and imparts are  presented i n  Table  2.2 and 2.3 r e s p e c t i v e l y .  + 

T h e  neqat ive  siqn i n d i c a t e s  u n d e r - i n v o i c i n g  while t h e  p o s i t i v e  

-.----*--.----- 

2 P o r  d e t a i l s ,  see the 6anl C o m m i t t e e  Report ( t 9 7 1 ) .  pp 8-13, 
Q 

3 Bhaqwati  found  t h a t  T u r k e y ' s  i m p o r t s  were a n d e r v a l u e d  as  
c-pared to its p a r t n e r - c o u n t r p * ~  e x p o r t s  for  t h e ,  c o n m o d i t i e s  
enjoy Trt g h i g h  tariff protection. 

4 In his i n i t i a l  calculations, 1Cayak made sume errors which were 
later corrected by Pitre (1978). Table  1 and 2. Tables 2.2 a n d  
2.3 h e r e  r e p o r t  t h e  c o r r e c t e d  estimates. 
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siqn i n d i c a t e s  ,over- invoic ing,  The estimates presented are only 

f o r  n i n e  conntries which c o n s t i t u t e d  5 8 . 5  percent and U8.6 

percent of I n d i a ' s  i m p o r t s  and e x p o r t s  respectively i n  1971. 

Tables 2 . 2  a n d A 2 .  3 sngqest that more of Ind ia ' s  exports and 

i n p o r t s  are nnder-  i n v o i c e d  t h a n  over- inro iced .  F u r t h e r ,  

iisrepurtiaq on o f f i c i a l  exports and imports i s  n o s t  n o t i c e a b l e  

i n  t r a d e  with Japan, U.S.I.,?. Gernany aad U.K. 

However, I would l i k e  to p o i n t  out t h a t  both layak and 

Pitre i a p l i c i t  17 assune that the partner-country a n a l p s i s  
* 

neasnres on17 onder- and orer-invoicinq 'on leqal t rade .  This i s  

n o t  e n t i r e 1 7  true, The d i f f e r e n c e s  i n  the o f f i c i a l  trade 

statistics of a q i v e a  country wi th  i ts  tradinq partners could 

also be 3ue to s m u q q l i n q  of qoods and assets i n t o  and o u t  of;a 

c o u n t r y  ( HaTa and Borgas, f t 969) a n d ,  ~ i m k i n  (1970)) . But i n  t h e  

case of 1 N a .  m o s t  of the s ~ o g q l i n q  takes place aromd its 

c o a s t l i n e  a n d  the goods are s ~ u g g l e d  i n t o  and o u t  of t h e  

ad joininq a i d d l e  E a s t  c o u n t r i e s ,  presnsabl  y because of transport 

costs, * T h e s e  c o u n t r i e s  are n o t  i n c l u d e d  i n  Eayak and Pitre's 

sauple. Therefore, t h e  a s t i n a t e s  i n  Tables 2 . 2  throaqb 2,4 can 

be t a k e n  to represent p r e d o u n a n t l y  the ander- and 

dver- invo ic ing  on leqal trade rather  than s m u g g l i n g ,  

01 comparing Tables 2 . 3  and Z 4, it can be seen that 

i f ayak fs  estimtes for 1 9 6 3  are nearly twice t h o s e  of the Kaul 
----------*-- 

$?or a aore detailed description o f  s m a g g l i n g  o p e r a t i o n s - ,  see 
the var ious  issues of t h e  w m  -he- 



Coil itte6s.  Further ,  T a b l e  2 . 4  a l s o  s u g g e s t s  that 

u n d e r - i n v o i c i n g  of exports a s  a p r o p o r t i o n  of the official 

e x p o r t s  and u n d e r - i n v o i c i n g  of i m p o r t s  a s  a  proportion of t h e  

o f f i c i a l  i m p o r t s  are both significant. T h i s  is i n t e r e s t i n g  

e s p e c i a l l y  vhen account is taken of the f a c t .  t h a t  t h e s e  

estimates are restricted t o  o n l y  n ine  c o u n t r i e s  c o n s t i t a t i n q  

abont 50 percent of t h e  official t r a d e .  

The p a r t n e r - c o u n t r y  a a a l ~ s i s  used b y  l a y a k  and pitre h a s  

several ueaknesses. First, w h i l e  the d a t a  on exports is valued 

a t  f .0 .b .  prices, t h a t  on imports is  valaed a t  c , i . f .  so t h a t  

the figures need  t o  be a d j u s t e d q f o r  i n s u r a n c e  and freight t o  g e t  

comparable  f ignres for e x p o r t s  and i m p o r t s .  Whereever statistics 

i n  f .0. b. or c,i,f. are n o t  available, a 10 p e r c e n t  marqin of 

a d j u s t m e n t  has been used. However to t h e  extent that  t h i s  margin 

overestimates i n s u r a n c e  and f r e i q h t ,  an u n d e r - e s t i a a t i o n  of 

under and over-invoicing on legal trade results, Second,  errors 

in the c l a s s i f i c a t i o n  o f  c o a m o d i t i e s  i n  accordance w i t h  SITC 

[Standard International Trade C l a s s i f i c a t i o n )  code biases t h e  

results,  6 This occurs when the c o u n t r i e s  i n v o l v e d  make e r r o r s  
(1 

in c l a s s i f y i n q  the traded commodit ies .  Third, inevitable l ags  

between the s b i p n e n t  of q o o d s  and their arrival  i n  t h e  impor t inq  

country qire rise t o  goods b e i n g  recorded as * e x p o r t e d ' .  t o  a 

coaatm but not as  'imported6 by it. When ihports are r i s i n g ,  ' . 

---*------------ 

*Bhagwati (1 964) reported t h e s e  errors for Turkey, 



t h i s  understates imports. F o u r t h ,  the- a b o v e  estimates assume 

t h a t  when misreporting o c c u r s  at one end,  t h e  t r a d e r  a t  t h e  

o t h e r  end i s  unaware of  it and does not adjust his reporting 

a c c o r d i n q l y .  However, i f  there  is Collusion between t h e  impor ter  

and the exporter, t h e  above e s t i m a t e s  qet b i a s e d  because 

of f i c ia l  t r a d e  statistics of t h e  par tner -country  d o  not c o n t a i n  

t h e s e  transact i o n s ,  

~ a t w i t h s t a n d i n q  the above problems a s s o c i a t e d  wi th  

partner-country analysis, t h e s e  e s t i m a t e s  d o  s e r v e  to  i n d i c a t e  

t h e  e x t e n t  of under- and o v e r - i n v o i c i n g  on legal trade i n  

I n d i a .  7 

I p o i n t e d  6 u t  i n  chapter m e  that u n d e r - i n v o i c i n g  of 

e x p o r t s  o c c u r s  when the subsidy on exports i s  less than the 

black market premium, or when there are t a r i f f s  on e x p o r t s  

coupled with a preainm on the foreign c u r r e n c i e s ;  Thus i t  

a p p e a r s  t h a t  t h e  t a r i f f / s a b s i d p  p o l i c y  on exports i n  I n d i a  is  

such t h a t  i n  t h e  presence o f  a black market  i n  f o r e i g n '  exchange,  

an i n c e n t i v e  5s c r e a t e d  to u n d e r - i n v o i c e  exports, S i m i l a r l y ,  the 

tariff s t r u c t u r e  o n  imports i s  s u c h  that the t a r i f f  rate i s  

. g r e a t e r  t h a n  t h e  premina on t h e  foreign exchange  so t h a t  t h e r e  

i s  a t endency  t o  u n d e r - i n r o i c e  imports. 

As the Table 2 . 4  predominant ly  r e p r e s e n t s  the under- 

-----I--------- 

'For instance, see Bhagwati ( I  964) and Haya and dorqan (1969). 



TABLE 2.5  

Sitnqgl inq as a Proportion of Official  Imports in India 



and over-invoicing on legal trade, Table 2 , s  q i v e s  t h e  estimates 

of sragqling of g o o d s  and assets into India, The items i n c l u d e d  

i n  these e s t i m a t e s  are cjold, watches,  synthetic fibres, 
. . 

s y n t h e t i c  yarn, d i a a o n d s  qnd precious stones, Hayak coapated the 
d 

estimates of smuggl iagLof  goods and assets i n t o  India by first 

ubtaininq informtion on t h e  va lue  of g o o d s  seized by the custom 

a n t h o r i t i e s ,  H e  foanii that on the a v e n g e  custom a u t h o r i t i e s  are 

a b l e  t o  s e i z e  approximately 10 percent of t h e  total contraband  

every year, 8 A d d i t i o n a l  support for this figure uas o b t a i n e d  

from t h e  fact that smaqglers i n s u r e  against r i s k  of seizure By 

baying i n s u r a n c e  s o l d  by aa a n a u t b o r i s e d  orqanisation. The 
< 

premion for this in saran ce  i s  about 17 percent of t h e  tota l  

v a l u e  of t h e  contraband.  T h i s  saqgests $hat 17 percent insurance 

preaium covers t h e  10 percent p r o b a b i l i t y  of seizure for the 

insurance *company8 ana the  remaininq seven percent c o n s t i t  ate  

the o p e r a t i n q  e x p e n s e s .  

The e s t i a a t e s  of s ~ u g q l i n g  i n t o  India i n  Table 2.5  are t h e n  
-. 

obtained by r a l t i p l y i n g  h e  value of contraband s e i z e d  by ten. * 
T h e s e  e s t i ~ t e s  i n d i c a t e  that smugqling a s  a p r o p o r t i o n  of 

official irports h a s  been s i g n i f i c a n t  i n  t h e  seventies, 

Sole estimates of q o l d  smnqqling obtained from other 

-------.-----*--- 

@This can also be seen fu>. the var ious  k s n e s  of &c&~s 
cQi%ZEwa umss!&= 
9For a d e t a i l e d ,  h e s c r i p t i o n  of the g o o d s  se ized by t h e  customs 
ant  horit ies ,  see layak (1377)  pp, 2051-58.  



sources  sugqest t h a t  Table 2 . 5  u n d e r s t a t e s  the e x t e n t  of 

smngglinq i n t o  India. For i n s t a n c e ,  i t  h a s  been e s t i m a t e d  that 

d t h e  go ld  smuqqled i n t o  I n d i a  has  'ranged fror 10 tons a month 4 
J 

P i c k 8 s  Currency Tearbock, p. 700) to a b o u t  200 tons a year 

(Whi te  and S t a n f i e l d ,  p. 4 0 ) .  The value of these 'imports* h a s  

v a r i e d  between J 200 m i l l i o n  and $ 300 m i l l i o n  a year i n  t h e  

r e a r l y  seventies. I t  the o f f i c i a l  exchange  rate (of, Bs 7.58 per 

@ 
u. S .  d o l l a r )  i n  1972; t h e  v a l u e  of t h i s  amuqqled qold alone l a y  

between R s  1.5 billion and Rs 2.275 billion a year, which is' 

approximately 6 to 10 p e r c e n t  of the total o f f i c i a l  i m p o r t s  i n  

t h a t  par. a Q Hence, s m q q l i n q  of gold a l o n e  matches the 

estimat_e,s of Table  2.5  for t h e  e a r l y  s e v e n t i e s .  

The f irst  a t t e m p t  to  s t u d y  black markets i n  f o r e i g n  

currencies and t h e i r  d e t e r m i n a n t s  was made by Calbertson (1  975) .  

H e  w e d  p a r t i a l  e q u i l i b r i u m  deaand-snpply a p p a r a t u s  t o  a n a l ~ s e  

t h e  effects of changes i n  domestic prices, official exchange 

rate and f o r e i g n  exchange reserves on t h e  b lack  market exchange 

rate. 

in r e l a t i v e  price levels t o  a larqe e x t e n t  dominate chanqes in 

' a ihe  t o t d l  off ic ial  imports i n  1972 were 3s 23.28 billion. 



the e q u i l i b r i u m  [or the narket clearinq) exchange r a t e ,  

Therefore ,  ia an economy where t h e  o f f i c i a l  exchange  r a t e  i s  

peqqed below t h e  e q u i l i b r i u i  exchanqe rate, a c o r r e s p o n d e n c e  i s  

. likely t o  e x i s t  between-morements i n  the xatter and t h e  &Lack , 
.d 

'. . racket exchange r a t e ,  provided the official exchanqe r a t e  and 

p e n a l t y  etruct-ore . , do, not change. This -  is  because an i n c r e a s e  in -- 
t h ~ a c m e s t i c  p Z h  l e v e l  relative to  the.h;reign price l e v e l  . - 

causes t h e  purchasing- power-parity rate to change ,  resul t i n q  i n  

s h i f t s  of t h e  demand and suppl~.schedales of foreign exchange .  

Vith no corresponding  change i n  o t h e r  f a c t o r s ,  the qap between - 
. . 
the o f f i c i a l  a s d  t h e  black market exchange r a t e  tends t o  

d 

- 9 
On t h i s  basis, ~ u l b e r t s o n _ e r p l o y s  black market exckanqe 

rates ip a t e g t  of purch'asiag-power-parity theory. Thus, i n  h i s  
- I 

- 
. mael. a change  i n  the  market c l e a r i n g  rate induced by 

relatireI.7 Sqher:  home country inf lat ion  would b e  expected to 

have a s i g k f i c a n t  effect on t h e  black market orchanpe rate. 
T 

Further ,  since the rain s o u r c e  of s u p p l y  t o  t h e  b lack mazket is 

assured to  be t h e  r e s a l e  of t h e  o f f i c i a l l y  allocated foreiqn 

exchange, a change in the o f f i c i a l  rate tends to i n c r e a s e  t h e  

s u p p l y  of foreign exchange to  t h e  b l a c k  nartet through higher 

--------H-IIIIII 

taThis can be  s e e n  by s h i f t i n g  up the supply  and demand 
schedules in figare 2.1. . 



export r e c e i p t s ,  1 2  Therefore, t h e  official rate is t h e  second 

factor t h a t  i n f l u e n c e s  tbe black market exchange  rate, P i n a l l y ,  

t h e  b l a c k  market exchanqe  rate is t o  some e x t e n t  i n f l u e n c e d  b y  

chaaqes i n  the o f f i c i a l  reserves, s i n c e  part of t h e  e x c e s s  

demand i n  the black market c a n  be s a t i s f i e d  b y  drawing doua  t h e  

st ock of reser tes, 

Cnlbertson e m p i r i c a l l y  t e s t e d  t h e  above node l  w i t h  its 

three p r i n c i p a l  determinants  o f  t h e  b l a c k  market exchange  rate 

-on India, P h i l l i p p i n e s  and Turkey. Oaly m e  variable was found 

t o  be s i g n i f i c a n t  for a l l  t h r e e  c o u n t r i e s  and that was t b e  r a t i o  

of home- to- fore iqn  price l e v e l ,  a proxy for t h e  e q u i l i b r & u m  

exchanqe rate, However, a l l  r e g r e s s i o n  e q u a t i o n s  had a  h i g h  

first-order s e r i a l  c o r r e l a t i o n ,  r a n q i n g  between ,304 t o  .987, 

This on o n e  hand, s u g g e s t e d  t h a t  sole important v a r i a b l e s  c o u l d  

have been o m i t t e d  from t h e  t h e o r e t i c a l  s p e c i f i c a t i o n  and  on the 

o t h e r ,  t h a t  t h e  reported s t a n d a r d  errors were biased downwards, 

I n  a d d i t i o n ,  C u l b e r t s o n @ s  a n a l y s i s  is n o t  Based on  a 

qeneral e g u i l i b t i a m  framework, T h e  model also  iqnores the s u p p l y  

- t o  t h e  b l a c k  market originating from u n d e r - i n v o i c i n q  of e x p o r t s  

and smuqqlinq. 

Sheikh { I  976) focuses o n  t h e  role of t h e  b lack  market 

exchanqe r a t e  a s  a guide to  t h e  policy maker c o n s i d e r i n g  

exchanqe rate change .  H e  also deals v i t h  t h e  effects of policies ---------------- 
I * T h i s  case h a s  been discussed i n  detail i n  the first s e c t i o n  of 
t h i s  c h a p t e r ,  



like r e s t r i c t i o n s  o n  c n r r e n c t  a c c o u n t  t r a n s a c t i o n s  and t a r i f f s  

on  t h e  black narket exchange  rate, H i s  a o a l y i s  s h o v s  t h a t  the. 

e q a i l i b r i n n  i n  t h e  b l a c k  f o r e i q n  exchange m a r k e t  is s t a b l e ,  a n d  

that under n o r m 1  c o n d i t i o n s ,  t h e  black- market e x c h a n q e  rate 

l ies  a b o v e  the mrket c l e a r i n g  and t h e  o f f i c i a l  rates. S i n c e  t h e  - 
model is t h e o r e t i c a l  i n  n a t u r e ,  t h e  propos i t ions  a r i s i n q  out of 

it have  n o t  been e m p i r i c a l l y  v e r i f i e d *  

However, this a o d e l  h a s  sore d e f i c i e n c i e s  i n  it. I t  makes  

use of p a r t i a l  eqai l ibr ina  deaand-supply  a p p a r a t u s  and assures 

no  resale of of f ic ia l1  y a l l o c a t e d  foreign exchange .  Furthermore,  

like C n l b e r t s o n * ~  a o d e l ,  i t  i q n o r e s  t h e  i i p o r t a n c e  of monetary  

f a c t o r s  i n  the d e t e r m i n a t i o n  of a e q u i l . i b r i u e  e x c h a n g e  r a t e  i n  t h e  

black market .  

Hence, Blejer (1978) b a i l t  a model i n  which the noaetary 

factors a r e  t h e  n a i n  d e t e r m i n a n t s  of t h e  b l a c k  m a r k e t  exchanqe  

r a t e .  Blejerss a n a l y s i s  is based  on t h e  usual " m o n e t a r i s t f l  

a s s u n p t i o n  that a flow monetary  d i s e q u i l i b r i u m  can best be -- 
measured by the difference between c h a n g e s  i n  t h e  d o m e s t i c  

credit component of t h e  ironetarp base (which includes v a r i a t i o n s  

in the nonep m u l t i p l i e r ) ,  and c h a n g e s  i n  t h e  d o n e s t i c  demand for 

real  c a s h  b a l a n c e s .  Be assuaes that the domestic rate of 

i n f l a t i o n  is a s e i q h t e d  average of t h e  prices of t r a d e d  and . 

non-traded goods. While t h e  prices of t raded goods are 

d e t e r m i n e d  e x o g e n o a s l ~  b y  the vorld price l e v e l  t h r o u g h  the 

official exchange  ra te ,  t h e  prices of n o n - t r a d e a b l e s  re spond  t o  



0 
r 

a d o a e s t i c  monetary d i e q a i l i b r i u m  and p r i c e $  of  t r a d e a b l e s .  I n  
C 

- 1 

t h i s  way, t h e  domes tic rate o f  i n f l a t i o n  i s  derived as 4 

f u n c t i o n  of the w o r l d  inflation rate, changes i n  the s f  f i c i a l  

r a t e  a n d  t h e  rate of d o m e s t i c  monetary d i s e q u i l i b r i u m .  

T h e  black a a r k e t  exchange rate i s  then d e t e r m i n e d  i n  

Blejergs model by the current flow s u p p l i e s  and  demands of 
, 

foreign exchange. While  t h e  f orner depends on t h e  d f f  ferential 

between the black m a r k e t  and t h e  official rate, t h e  latter is a 

f u n c t i o n  of t h e  return on holdinq foreign slortey. T h i s  return, i n  

turn, depends  on t h e  e x p e c t e d  rate of d e p r e c i a t i o n  of t h e  black 

aarket exchanqe r a t e  a n d  v a r i a t i o n s  i n  the expected r a t e  of 

i n f l a t i o n .  1 3  By eqaatinq the flow s u p p l y  with f l o v  demand, t h e  

black aarket exchange rate is derived a s  a f u n c t i o n  of the 

o f f i c i a l  exchanqe  rate and the d i f f e r e n c e  between t h e  domestic 

and f o r e i q n  i n f l a t i o n  rates,  By s u b s t i t u t i n g  f o r  d c m e s t i c  

i n f l a t i a n ,  the r e s u l t i n g  fo rmula t ion  g i v e s  c h a n q e s  i n  t h e  black 

market exchange r a t e  as a weigh ted  a v e r a g e  of the changes i n ' t h e  

o f f i c i a l  exchange rate and a flow d d m a s t i c  monetary  

d i s e q n i l i b r i a ,  

Blejer further assumes that  the official exchanqe rate is 

a d a i n i s t c a t  i r e l y  d e t e r m i n e d  b y  t h e  qorernment* s react ion 

fanctioe d e r i v e d  from confitioas of u t i l i t y  maximisation. 

Whenever t h e  o f f i c i a l  exchange r a t e  d e v i a t e s  from t h e  the 
-------------HI- 

ESThis is a variable for v a r i a t i o n s  i n  d o m e s t i c  a n d  
f oreiqn nominal interest rates. 



relative purchas ing-power -pa r i ty  , t h e  government qoes i n t o  

action t o  change t h e  o f f i c i a l  exchange rate, the exact maqnitude 

dependinq on t h e  r e a c t i o n  Bunction,  

A final e x p r e s s i o n  is t h u s  o b t a i n e d  g i v i n g  c h a n g e s  in the 

b l a c k  market  exchange rate as a f u n c t i o n  of world i n f l a t i o n  and 

d o m e s t i c  monetary d i s e q n i l i b r i a .  The model is t h e n  tested b y  

Ble-jer on Brazil, C h i l e  and Columbia. The r e q r e s s i o n  e s t i m a t e s  

show t h a t  t h e  none y aarket flow d i s e q u i l i b r i a  are t r a n s m i t t e d  t o  

t h e  black market g r a d u a l l y  o v e r  a two-year  p e r i o d .  
:+ 

Bornever, Blejer's 8-ode1 snf f ers f roa many shor tcomings .  H e  

assumes  that t h e  public bays and sells f o r e i g n  exchange i n  the 

b l a c k  market  t o  al ter  their p o r t f o l i o  o f  f i n a n c i a l  assets and 

n o t  for  t h e  purpose  of buying and s e l l i n g  commodit ies .  B Y - d o i n q  

away with the eristehce of r e s t r i c t i o n s  on f o r e i q n  t r a d e ,  his 

node l  d o e s  not a l l o w  for foreign exchange demanded t o  pa? f o r  

qoods  that are impor ted  w i t h o u t  declaration a t  t h e  b o r d e r .  'Phas, 

a l l  c u r r e n t  acconnt n e e d s  are i m p l i c i t l y  assumed t o  be s a t i s f i e d  

bl t h e  o f f i c i a l  s a r k e t .  C l e a r l y ,  this is n o t  v a l i d  i n  v i e v  of 

nuaerous controls on both t h e  current a n d  the capi ta l  a c c o u n t  
- 

t r a a s a c t i o n s ,  and the restrictions on foreign trade imposed by 

many developing countries, which diverts a part  of t h e  demand 

f o r  f o r e i g n  exchange from t h e  o f f i c i a l  t o  t h e  black aarket ,  

Besides, s i n c e  the black sarket exchange rate i s  d e t e r m i n e d  b y  

t h e  c a r r e n t  flow supplies and demands, Blejer's model lacks a 

q e n e r a l  e q u i l i b r i u n  c h a r a c t e r .  
. - 



Further. i n  t h e  e q u a t i o n  determining t h e  prices of  . 

non-traded goods, Blejer d o e s  not  a t tach  any c o - e f f i c i e n t  t o  t h e  

prices of tradeables. T h i s  sugqests t h a t  prices of non-traded 

qoods .ore i n  the same. proport ion a s  the prices of traded qoods, 

T h i s  i s  a o t  realistic for c o u n t r i e s  where non-traded qoods  form 

a substantial proportion of t h e  consumer basket. Boreover ,  i n  

BleJerls nodel ,  t h e  b l a c k  market excbanqe r a t e  i s  p o s i t i a e l y  

. C 
r e l a t e d  v i t h  t h e  o f f i c i a l  rate. That is, whenever the official 

exchange  rate is deva lued ,  the black market exchanqe rate 

deprec i a t e s .  T h i s  h o l d s  only i f  the demand for foreign exchange 

in the black market is independe,nt of t h e  d i f f e r e n t i a l  between 

t h e  o f f i c i a l  and t h e  black market exchange  rate. I n  o ther  words, 

t h e  foreign exchange i n  t h e  black market is deaanded 

irrespective of the o f f i c i a l  exchanqe rate. 

F i n a l l y ,  Pishelson~s ( 1  978) paper examines t h e  d e t e r l i n a n t s  

'of t h e  black market exchange rate for Israe l .  H i s  r e g r e s s i o n  

analysis consists of two versions.  I n  the 

parchasinq-power-parity version, he tests whether c h a n g e s  i n  

i n f l a t i o n  r a t e  at  home, o f f i c i a l  exchange rate, expected 

i n f l a t i o n ,  e x p e c t e d  devaluation and gmported price index  have a 

s i q n i f i c a n t  effect on t h e  b l a c k  market exchanqe rate  for  t h e  

per iod  1970-75, Be finds that for the i n f l a t i o n a r y  period 

1972-75, the domestic i n f l a t i o n  rate and expectations of 

exchange rate  devalaati on were the major e x p l a n a t o r y  variables .  

But for the period 1970-72, when the I s r a e l i  inflation rate was 



low, erpectations of o f f i c ia l  d e v a l u a t i o n  w+s the primary 

in f lueace, 

The monetary r e r s i o n  of  the tests relate chanqes  in the 

black a a r k e t  exchange rate to changes in the quaat i ty  of money, 

i n  a d d i t i o n  to  t h e  r a r i a b l e s  used i n  t h e .  f i r s t  v e r s i o n .  The 

results i n d i c a t e  that changes i n  t h e  q u a a t i t y  of money d i d  n o t  

have a s t a t i s t i c a l l g  s i p n i f i c a a f  effect on the Israeli black 

aarket exchange r a t e .  

A t  t h e  outset of t h i s  chapter, I d i . s cussed  v a r i o u s  *2 
mechanisms f o r  a l l o c a t i n q  private goods. Iaong the non-price  

a l l o c a t i o n  systems, price contml w i t h  or without rationSnq was 

d e s c r i b e d  in detail to show the e a e r g e n c e  of a black market i n  

foreiqn c a r r e n c i e s .  I t  was shorn tha t  t h e  e q u i l i b r i a .  b lack 

aarket  exchange rate cmld lie either &ore or k l o u  t h e  market 

clearing rate, depending on the p e n a l t y  structure2, 
- ,  

T h e  e m p i r i c a l  estimates of under and o r e s - i n v o i c i n g  on 

, leqal trade in India suggested that u n d e r i i i r o i c i n g  of exports 

and isports formed a s i g n i f i c a n t  proport ion  of the o f f i c i a l  

exports and imports  r e s p e c t i v e l y ,  This indicated t h a t  the 

t a r i f f / s o b s i d y  s t r u c t u r e  in India has been such that incentive 
- 

is created t o  under-invoice e x p o r t s  and isports i n  the presence  

of controls on foreign exchange t r a d i n g .  further, the e s t i m a t e s  



of smttgQfbq uf q x s b  Zxta I n & h  suggested €&at s ~ u g g l i n q  as a 

proportion of official i aports  is s i g n i f i c a n t .  . 

critical e v a l u a t i o n  of t h e  e x i s t i n g  models on t h e  
4 d e t e r r i n a n t s  of black mrkets in foreiqn currencies pointed to 

t h e i r  inadeqaacies and the restrictiveness of t h e i r  assumptions. 

F o r  ins tance ,  tbs rodels d e v e l o p e d  b~ CoUertsoa and S h e i k h  were 

constructed w i t h i n  a p a r t i a l  e ~ ~ ~ i n s  fraseuorlr with o a & y  one 

source  of s u p p l ~  to t h e  black market. Culbertson s t r e s s e d  t h e  

re&ale of o f f i c i a l l ~  a l l e c a t e d  forefqn erchange, while Sheikh 

eapbasized the  ander iaro ic ing  of exports and ssoggl inq.  Blejer 

assumed t h a t  all current  account needs were s a t i s f i e d  by t h e  

o f f i c i a l  market  a n d  that  the black aarket exchange  rate was 

d e t e r l i n e d  by current flow s u p p l i e s  and demands of foreiqn 

I n  t h e  nex t  chapter ,  I constract a n o d e l  for the 

d s t e r n i n a n t s  of the black  &ark& exchange r a t e  u s i n g  the 

*ronetarist* assaapt ions ,  The sodel a t tempts  to overcome t h e  

reafraessas that I discassect  abore in t h e  models d e v e l o p e d  b y  

- S h e i k h ,  C n l b e r t s o n ,  Bleler and others, 



At the outse t ,  T discuss the f a c t o r s  t h a t  explain t h e  

h o a r d i n g  of gold and s i l v e r  i n  I n d i a .  I n  t h i s  c o n t e x t ,  the 

relationship between s m a q q l i n q  and t h e  black rarket in foreign 

exchange is h i q h l i g h t e d ,  I n  the subsequent s e c t i o n s ,  I e m p l o y  

s t a t i c  o p t i n i s a t i o n  t e c h n i q u e s  to d e r i v e  a m n e f  derand function 

for I n d i a .  It is assured that money is a k i n d  of a durable  

consuier or producer good which y i e l d s  to its holders  a flow of 

services. A s i l i l a r  a s h a p t i o n  i s  s a d e  i n  regard to  qold and 

s i l v e r  h o l d i n q s  in India. The r e s u l t i n g  m a e y  demand f u n c t i o n  is 

t h e a  expressed  in terns of its own, and cross prices just l i k e  

in any demand f t n c t i o n  i n  t h e  theory of consorer behavior. 

T h e  domestic price level is d e r i v e d  froa the aoneT demand 

f a x t i o n  and i s  r e l a t e d  to t h e  world price letel through t h e  

o f f i c i a l  and the black market exchange rates. I n  a d d i t i o n ,  t h e  

d o l e s  tic p r i c e s  of gold and s i lver  are related to t h e i r  

r e s p e c t i v e  world prices  to solre for t h e  black market  erchanqe 

rate. In this way, t h e  black market exchange  rate is d e t e r m i n e d  



by t h e  interaction of both market a n d  the money 

market ,  and b y  the e q ~ i l i b r i a m .  T h e  

r e l a t i o n s h i p  between smoqql inq  and the b1;ck marke t  for foreign 

exchanqe is also iacor pbra ted .  

I then carry out e m p i r i c a l  t e s t s  of t h e  r e s u l t i n g  model 

giving the p r i n c i p a l  d e t e r m i n a n t s  of t h e  black market exchange 
4 

rate us ing  Indian data for a p e r i o d  of n i n e  t o  ten years. The 

classical t e c h n i q a e  of ordinar7 least s q u a r e s  is employed t o  

estimate t h e  p a r a m e t e r s  o f  the model. A s  t h e  effect of some of 

the variables is e x p e c t e d  to b e  a i s t r i b n t e d  over a p e r i o d  o f  

t i n e ,  these v a r i a b l e s  are lagged asing almon p o l y n o m i a l s ,  

I n  I n d i a  t h e  h o a r d i n g  of q o l d  and silver is  widespread.  a 

This h o a r d i n g  could be a t t r i b u t e d  to social and r e l i g i o u s  

cnstoas  and to the l a c k  of low-r i sk  a l t e r n a t i v e s  for c h a n n e l l i n g  

sav inqs ,  White and S t a n f i e l d  ( t974,  p. 44) have described t h i s  

pherrorenon quite l n c i d l j ,  

Hindu t r a d i t i o n  says t h a t  gold is t h e  noblest of metals, 
one of t h e  foremost among t h e  things pare and 

-*----*-- ---- i - 9  ; 

i n T o t a l  q o l d  stocks, accumula ted  since t h e  s e c o n d  half of the F" 
19th c e n t u r ? ,  were o f f i c i a l 1 7  e s t i a a t a d  t o  e x c e e d  US $2.2 
b i z l i w t  a t  t h e  ~ o M u  price gf R3 338 per  ounce. Some o t h e r  
e s t i a a t e s  were as high as US S 10 b i l l i o n ,  A t  t h e  December 1975 
free oarltek l e v e l ,  Iadiaes -14 ie p r i v a t e  hands would h a ~ e  t o  
be estimted a t  b minimum of US $8 to US $9 b i l l i o n a ,  P i c k s  
C u r r e n c l  Yearbook (1975-76) ,p,7Ol. 



a a s p i c i o u s .  When a father sees, his new born c h i l d ,  h e  
s h o u l d  touch it -with qo ld ;  when a person l e a v e s  t h e  
world,  on t h e  burning pyre,  a  speck of gold should  be  
put  i n  t h e  mouth, Pear ing  q o l d  b r i n g s  prosper i ty  and 
lack, giving it  removes one's sins. Gold k i l l s  
i n f e c t i o n s ,  adrises a distinguished doctor of Rindni sm* s 
t r a d i t i o n a l  Ayurredic medicine, . . . .In India,  .. ,, l i fe  
i n s a r a n c e  and old-aqe i n s a r a n c e  a r e  n o t  y e t  u idespread,  
T h e  t r a d t i o a a l  i n s u r a n c e  i s  g o l d ,  

Besides, g o l d  and silver h a v e  served as a r e a d i l y  acceptable 

col lateral  for securing credit a t  r e l a t i v e l y  low r a t e s  of 

i n t e r e s t ,  Thus go ld  hnd silver c o u l d  be t r e a t e d  a s  "financial 

assetsn t h a t  are h i g h l y  liquid b u t  differ from bonds and 

equities to  t h e  e x t e n t  t h a t  t h e y  d o  not g i v e  an e x p l i c i t  

pecuniary  return t o  their h o l d e r s  i n  e v e r y  time per iod .  

The s i l v e r  s t a c k s  t h a t  have  accumulated i n  I n d i a  o v e r  the 

c e n t u r i e s  h a v e  been s u f f i c i e n t  t o  meet the d o a e s t i c  needs .  Due 

to the exchange  c o n t r o l s  and the r e s t r i c t i o n s  on export of 

silver t h a t  h a v e  been imposed from time t o  t i m e ,  t h e  d o m e s t i c  

price of b i l v e s  has been lover than t h e  price p r e v a i l i n g  i n  t h e  

world mrkets, T h i s  has resulted i n  smugglinq of silver o u t  of 

India, thereby creating one source  of s u p p l y  of foreign exchanqe 

i n  the black market.  2 T h e  picture is somewhat different i n  t h e  

case of qo ld .  The qold needs of I n d i a  are many tiies l a r q e r  than  

t h e  annual prodact ion  and o f f i c i a l  supplies, Because of 

r e s t r i c t i o n s  o n  t h e  iaport  of gold i n t o  India, the doiestic 
---------*-*---I- 

Zhccording to Handy a n d  Harnan ( t 9 7 7 ) ,  p. 16, "The flow of s i lver  
frot Inaia h a s  been an important  source to  world aarkets for 
many years. This flow a p p e a r s  to react to  price changes, 
d i m i n i s h i n g  when prices d e c l i n e  and i n c r e a s i n q  when t h e y  rise", 



p r i c e  of gold has been consistently h i g h e r  t h a n  the world price. 

T h i s  has in turn created i n c e n t i v e  for  large scale smagg l ing  

of q o l d  into India ,  and t h e  d e l a n d  for foreign exchange for t h i s  

purpose  h a s  fallen onto t h e  black market. 3 

' T h e  e x a c t  relationship of prices of gold and silver with 

the b l a c k  market rate i n  the Foreign exchanqe n a r k e t  w i l l  become 

clear later in this sect ion  when a foraal expression for t h e  

determinants of t h e  black market e x c h a n g e  rate i s  d e r i v e d .  

----*------------- 

a R A s  Ihaii?tls g o l d  needs are many times larger than h e r  annual  
p r o d u c t i o n  of about 3 metric t o n s ,  qold smnqqling takes place on 
a ver7 large scalem. P i c k s  Currency Yearbook f 1 9 7 5 7 6 )  , p.700. 
The r e l a t i o n s h i p  between gold s t n q g l i n g  and t h e  b lack  a a r k e t  
e t c b a n g e  rate is  evident froi  the means used t o  pay for t h e  
sanqg led  qo ld ,  As White and S t a n f i e l d  write ( p. 4 t l  , *One reans 
of paTment is black market dollars from a l l  over India. The 
little ships brinq them back by the suitcase". 



The usual hssompt ion  of money being a durable producer  and 

wnsuner  qood which y i e l d s  i t s  h o l d e r s  an unspecified amonetary 

serviceH flow, is made. These  services, i n  t u r n ,  enter a u t i l i t y  

f u n c t i o n  and the demand for money is then d e r i v e d  from t h e  

demand for these a e s p e c i f i e d  monetary services. ( ~ d e d n a n ,  

(1356, p 4) ; P a t i n k i n ,  (1965, ch. 5 )  ;Kleia, /1974, pp.931- 

9331) The flow of these monetary s e r v i c e s  d e r i v e d  by an 

i n d i v i d u a l  can ke written as: 

where I i s  t h e  flow of real aonetary services yielded per  unit 

of t i n e ,  R/P i s  the stock of real cash balances held. Equat ion  

( 1 )  can b e  viewed a s  an indiridaa18s product ion  function for 

monetary s e r v i c e s  ( K l e i n ,  (1974) ) with R j P  assumed t o  have 

d e c l i n i n g  marginal  p r o d r t c t i r i t  p. 

Assume t h a t  t h e r e  e x i s t s  another asset denoted by G (qold) 

which is h e l d  b~ t h e  i n d i v i d u a l .  T h i s  stock of g o l d  y i e l d s  to- 

its h o l d e r s  a serv ice  flow; distinct fro. t h a t  yielded b y  the -- ---------------- 
' as  if* approach is adopted here. It i s  assumed t h a t  money 

yields u t i l i t y  because it is h e l d .  



stock of money ba lances .  S The flow of t h e s e  s e r v i c e s  can b e  

written as: 

where G stands for t h e  stock of q o l d  h e l d , ,  - 
Po f a c i s t a t e  comparison with commodit ies ,  X is  d e n o t e d  a s  

the flow of commodity services consumed by aa i n d i v i d u a l  per 

u n i t  of t h e ,  The i a d i v i d u a l ' s  u t i l i t y  function can t h e n  be 

written as: 

where X equals  t h e  rate of consumption of c o a m o d i t y  serrices, g 

s t a n d s  f o r  t h e  c o n s u ~ p t i o n  of qold serrices, and I equals t h e  

rate of c o n s a a p t i o n  of monetary s e r v i c e s .  

Wow consider t h e  i a a i r i d n a l ' s  rate of consumption  of 

c o a a o d i t y  s e r v i c e s .  The flow of X t h a t  can be purchased and 

consumed per u n i t  o f  tire by an i n d i v i d u a l  is  a function of t h e  

rate of net rupee r e c e i p t s  t o  t h e  i n d i r i b a a l ,  

--------------- 
*?&is is e v i d e n t  from the fact that t h e  portfolio of an 
i n d i v i d u a l  i s  made up of b o t h  g o l d  and money. 
Also refer t o  the p a o t a t i o n  on page 43. 



where X equals the rate of flow of commodity services; Px i s  the 

p r i c e  of X; y is t h e  i n d i r i d o a l ' s  real rate of persanent  

earnings; B is the rupee value  of investments i n  bonds; i is t h e  

rate  of return on these f i n a n c i a l  assets, measured i n  rupees per 

u n i t  of time; and P is the general p r i c e  l e v e l .    he term i n  

brackets i n  ( 3 )  is the aoaey incoae of the i n d i v i d u a l .  A s  i s  

evident, it is a s s p e d  here  that no pecuniary return i s  

a v a i l a b l e  on  money balances. T h i s  a.ssamptim appears to  be quit-e 

v a l i d  for I n d i a .  

It is farther assumed t h a t  the individual has a q iven  tota l  

of r e a l  n o n - h a ~ a n  weal th  U d e f i n e d  as  follors: 

where Pq stands for t h e  p r i c e  of gold, The i n d i v i d u a l  aaxhizes  

his n t i l i t p  subject t o  his given real h u m n  and aon-human wealth 

(]I and U ) , Forming a Lagrangean from ( 2 )  and (3 )  , 

s S a t i a g s  and i n t e r t e m p o r a l  chabqes  i n  wealth a r e  be ing  assumed * 

awty in this .&el, T h e r e f o r e ,  the allocation of weal th  to 
- S a t a r e  c o n s u r p t i o n  i s  n o t  discussed, Further,  a l s o  i a p l i c i t  i n  

the m4el is t h e  fact that boads do riot y h l d  an9 non-pecuniary 
serrices. T h e i r  role is s i s p l y  to reflect the capital market 
clearinq interest rate. 



Substituting ( 4 @ )  i n t o  (5) and d i f f e r e n t i a t i n g  if with respect 

t o  t h e  individnalgs d e c i s i o n  var iables  X, M and G, t h e  necessary 

conditions for a constrained aaximizat ion are: 

Assminq t h a t  second order c o n d i t i o n s  hold, t h e  optimum 

q u a n t i t i e s  of X, G and 8 are given  as follows: 

Equation (9) states t h e  faniliar condition t h a t  t h e  marginal 



u t i l i t y  d e r i v e d  from every  good d i v i d e d  by its price mast b e  t h e  

s a n e  for all goods. 7 The price of s e r v i c e s  from aoney is  the 

interest rate and t h e  p r i c e  of s e r v i c e s  from gold is t h e  p r i c e  

of gold m u l t i p l i e d  by t h e  i n t e r e s t  rate, 6 

If t h e  a n a l y s i s  for silver price (Ps) is aaaloguns to t h e  a 

gold*rice  and t h e  r e l e v a n t  e m p i r i c a l  proxy for y and M is t h e  

persanent incoae Ypr then it follous fro8 t h e  above conditions 

that demand for m n e y  function c a n  be w r i t t e n  as  : 

( H n ' )  = f (Yp, P., Pqs ,  Pss) . * *  t10) 
. d 

where subscript d  refers to  t h e  q u a n t i t y  demanded; Pa stands for 

the price of s e r v i c e s  rendered by money; P g s  stands for the 

price of qold services; Pss stands for t h e  price of s i l v e r  
* 

serr+s; & ( ~ / ~ t / b l p  > 0 ,  A (M/P) /&P. < 0 ,  and a s  long  a s  the 

s u b s t i t u t i o n  effect dominates any income effo'ct. b (B/P) /&PCJS > 

'In (9) above, L s t a n d s  for t h e  m a r g i n a l  utility from money 
income and n o t  for t h e  r a r q i n a l  u t i l i t y  fro. money a s  g e n e r a l l y  
b e l i e v e d .  The former i s  defined a s  t h e  chanqe in an indioidaa18s 
u t i l i t y  from a rnpee change i n  income  a1 , loca ted  optimally across 
all goods and t h e  latter i s  d e f i n e d  a s  the change in an 
indiridua18s u t i l i t y  from a rupee change i n  his money hold ings .  

8 T h i s  i s  t o  remind t h e  readers t h a t  t h i s  is a static 
optinisation of t h e  c o n s u k r  purtfulio in the sense t h a t  the 
utility funct ion  i s  defined with reference t o  a single t i n e  
p e r i o d .  



From (91, equation (10)  can a l s o  be written as: 

where i, P q i ,  P s i  s t a n d  for the price of services rendered by 

money, go ld  and silver respectioely, Writing (Wa) in 

Cobb-Doaqlas form, 
t 

----------I------ 

9The above demand function d i f f e r s  from that found in Boorman 
( 1  9761, L a i d l e r  ( 1  970,  ch.  8) etc. , where the o p p o r t a n i t  y cost 
of holding money i s  t h e  rate of return o n  a l t e r n a t i v e  a s s e t s .  
The  demand function in (10) is expressed- i n  terms of ovn and 
cross p r i c e s  of aoney just like i n  any demand f u n c t i o n  i n  t h e  
t h e o r y  of consumer behav iour .  This farmulation is similar t o  t h e  
one by Kle in  (1974) . 

-/- 

On the first i m p r e s s i o n  i t  seems p e c u l i a r  t h a t  i n  t h i s  
formulat ion,  I have a s  arquaents b o t h  t B e  i n t e r e s t  rate and the 
level of t h e  qo ld  and silver p r i c e s .  This r e s u l t  stems from the - 
fact that t h e  precious m e t a l s  are c o n s i d e r e d  to  b e  e q u i v a l e n t  t o  
durable asset holdings, y i e l d i n g  a f l o w  of services which i s  
d i r e c t l y  related t o  their cost, T h i s  t r e a t m e n t  of .durables is 
found i n  Barberger  ( 1 9 6 6 ) .  Chow (1966 ,  p, 113) and in 
Jorgenson's studies of postwar investment behaviour (Branson, 
(1979, p. 231) ). T h e  latter ignored t h e  capital g a i n s  term i n  

h i s  a n a l y s i s  on t h e  assnaption that i n v e s t o r s  either d o  not know 
or do  n o t  care what the a n t i c i p a t e d  capital ga ins  will b e  when 
t h e y  c o n s i d e r  parchasing a capital good. On the o t h e r  hand, it 
is worth aotinq that c a p i t a l  gains are riot e x c l u d e d  from the 
model. They are captured by the permanent income tern (Pp) which 
i s  the r e l e v a n t  e m p i r i c a l  proxp f o r  t h e  w e a l t h  and the real 
p e r  aanen t earnings .  

It is clear that i n  my formulation, I an assaninq that 
fnaian wealth-holi lers denand. for qoXd and s i l v e r  is i n d e p e n d e n t  
of expectations aborrt future price i n c r e a s e s ,  however 
f o r a u l a t e d .  



where al, a2,a 3are r e s p e c t i v e l y  t h e  price elasticities of money, 

qold  and silver services. 

Taking logarit  bas  of ( t Ob) , 

7 ,  it. is assumed that the money stock in e x i s t e n c e  

the quanti ty demanded reflecting the long-run 

tendency of t h e  money market t o  move t o  t h e  e q u i l i b r i u w ,  That 

is, 

where s u b s c r i p t  s refers to the q u a n t i t y  supp l i ed ,  



T h e  d o m e s t i c  price level bare is assumed a s  a weitqhted 

arerage Bf t h e  prices of t r a d e d  and non-traded poods. Thus. t h e  

domestic price level can w r i t t e n  a s  follors ( i n  l o g a r i t h m ) :  

@here Pt is t h e  price of t r a d e d  goods and Pn i s  the  price of 
- 

non-traded goods. The term b stands for the s h a r e  of traded 

qoods i n  total expendi ture .  I t  is l y p o t h e s i s e d  t h a t  I n d i a  is a 

srall country i n  t h e  sen= that t cannot  i n f l u e n c e  the world t 
p~ices of tradeables. Because trade takes place a t  both  the 

official emhanqa rate ( through o f f ic ia l  channels) and h t  t h e  

black market rate (throaqh smaqql ing) ,  it is postulated t h a t  a 

r e i q h t e d  average of both of these exchange rates is an 

appropriate  tote to determine  the domestic p r i c e s  of tradeables. 

Therefore, the expression for prices of tradeables can be  

= i t t e n  as  (agaia in l o g a r i t h m s )  : 

#here c is t h e  proportion of trade c a r r i e d  through the off ic ia l  



channels  a t  the exchange rate Eo d e f i n e a  a s  the domest ic  price 

of f o r e i g n  currency; Bb is the black  market erchanqe r a t e  

d e f i n e d  a s  t h e  doaestic p r i c e  of f o r e i q n  currency i n  the black 

uarket;  and Pu stands for t h e  u o t l d  price level. 

Further, it s h o u l d  be noted that i n  a country  l i k e  I n d i a  

where f o r e i q n  exchange i s  allocated a t  the o f f i c i a l 1 7  f i x e d  

rate, t h i s  exchange rate is not r e l e v a n t  for t h e  de terminat ion  

of prices of  traded:goods .  I t  o n l y  tells u s  about the 

rents captured-b~ t h e  gorernmeot and the  importars  (and the 

other users) t o  whom f o r e i g n  exchange is  made a v a i l a b l e  at the 

o f f i c i a l  rate. I n  terms of equation (13)  it suggests t h a t  the 

a e i q b t  a t t a c h e d  to the black market exchange rate Eb should  be 

greater than t h e  share of smuqqling i n  the t o t a l  t rade .  

It is f u r t b e ~  assused that t h e  p r i z e s  of non-tradeables  

v a r y  monotonical ly  wi th  the p r i c e s  of tradeables. An increase in 

t h e  r e l a t i v e  p r i c e  of traded goods (through a  d e p r e c i a t i o n  of B o  
- 

or Bb or both or an exogenous change i n  Pr) creates an excess 

demand for .nm-traded goods a s  t h e  consumers s u b s t i t u t e  for the 

traded qouds and as t h e  product ive  resouces move into 



the aon-traded causing the prices of no&-traded goods to 

rise. Thus, 

uhere  f is the e l a s t i c i t y  of prices of non-tradoa goods w i t h  

respect to t h e  prices of traded goods. 1' By s u b s t i t u t i n q  ( 1 4 )  

in (121 and then (13) in (12). the f o l l o r i n p  erpra&iun is 

obtained for t h e  dorestic p r i c e  level in rndia.  

- 
where z s t a n d s  for 

tarn the ~ w t i o n  dorlinci &h t b  pricrt-ef -am-trrdaabtss, 
5 B1ejer does 3ot attach anr coefficient to t h e  p r i c e s  of 

traduables, i 8p ly -3 .q  tet prices nf non-tudmblea w v e  in the  
erne pruport ion as t h e  p r i c e s  of tradeables. 

b /' 
"If & I ,  then -1. i . 8 . .  all goods are traded. 



Prom [ T U c )  a n d  (1  1) a s o l u t i o n  is o b t a i n e d  for P which is 

t h e  general price l e v e l  n e t  of gold and silver prices. This 

e x p r e s s i o n  is thea f a r t h e r  s u b s t i t u t e d  in f 15) ' 2  to s o l v e  for 

Ebb "Pus, 

r' 

3nt in e q u a t i o n  ( 1 6 ) ,  the domestic pr ices  of g o l d  (Pql  and 
-+ 

sflrer: {Ps) are r e l a t e d  to their respective world prices throoqh 

t h e  b l a c k  market exchanqe ra te .  Therefore, 

l 2 I t  s h o u l d  be n o t e d  that P in (15) is also to be cons idered  net 
- - 

crf as& silver prices, Hence, [I  - a2- a 3 ) l n  P in the final 
erptrssiur is s a b s t i t n t e d  for [c In .Eo + ( 1 - c ) l n  Eb + la Pw jz. 
19 r.al&hs&+ of the -dotcwtfe prices-& g o l d  -and sflwer -wit% 
world prices is e x p l i c i t l y  taken i n t o  account in e pat ions  f16a) 
and i t d b ) ,  ,p 



where P q l  is t h e  world mice of qbld:  and Ps* is the world p r i c e  

of silver. By s u b s t i t n t  - (I6 a) and (16 b) i n  (161, a solution 

is obta ined  for Eb, The reduced form o b t a i n e d  is q i v e n  below. 

Bqaation (17) gives  the p r i n c i p a l  deterainants of the 

exchanqe rate i n  the b l a c k  market for India. They are 

r e s p e c t i v e l y  the official exchange rate, the nominal quant i ty  of 

Roney, t h e  real l e v e l  of income, the interest r a t e ,  the world 

prices of g6ld an& s i lver  and t h e  world price level of all q 9"" 
fexclndiag the prices of gold and 

L 

ct 

i s  Et is to be ~ o t e i i  t h a t  the coefficients a r r i v e d  at in the  
e q a a t i v  ( 1 7 )  are d i f f e r e n t  from t h e  coefficients of t h e  
os iqinal  structural equations (16) ,  (16 a) and (16 b). 



determined  i n  a general e q u i l i b r i a 8  f rameuork by  t h e  i n t e r a c t i o n  

of both the goods* and t h e  money market. An i ~ ~ o r t a n k l r f e a t u r e  of 

t h i s  model is that e q u i l i b r i u m  preva i l s  i n  both the flow and the 

stock markets ,  so that t h e  black market exchange  rate i s  n o t  

determined by the current flow deaands and supplies of foreign 

exchanqe as in B l e  jerss model ( 1  978).  
/ 

A t  t h i s  point, i t  would be  p e r t i n e n t  t o  emphasize the role 

of monetary factors i n  t h e  determination of exchange rate in the 

black ~ a r k e t ,  The fact t h a t  ' m o n e t a r i s t '  a s s u m p t i o n s  are made 

does not  aean that the role of t h e  *real8 factors hare been 

over looked ,  I n  t h e  a b o v e  model, t h e  wreal" factors e n t e r  i n  the 

form of d e t e r m i n a n t s  of demand for real b a l a n c e s ,  which i n  turn 

exert an i n f l u e n c e  on the exchange r a t e  i n  the black market. It 

w i l l  be shown b e l o i h a t  the e q u i l i b r i u m  black aarket exchanqe  
i 

ra te  can chanqe  t#ith&t any acco~panyiag change i n  the money 

The second terl  i n  t h e  equation (the official exchange 

rate) c a p t u r e s  the effect of c h a n g e s  in the official exchange 

rate on the black market exchange rate, Other t h i n g s  be ing  
--------------*- 

16Since there i s  no c o e f f i c i e n t  for t h e  r isk  involved i n  
t r a n s a c t i n g  in t h e  black n a r k e t  in equat ion  (131, implicitly it  
is b e i n q  assumed that  t h e  pertalt~ structure b a s  nut A a n q e  
anr ing  the p e r i o d  to  which t h i s  .ode1 is a p p l i e d .  This is v a l i d  
f o r  the case of I~dia, where the authorities hare Bore or less 
tolerated t h e  existe~tce an3 o p e r a t i o n  of t h e  aaof facial rarket - 
i n  foreign c u r r e n z i e s ,  except with t h e  p o s s i b l e  e x c e p t i o n  of o n e  
period, There will be sore on this in t b e  n e x t  s e c t i o n ,  



equal ,  a h i g h e r  official exchanqe  rate would r e d u c e  t h e  

i n c e n t i v e  to. under- invo ice  e x p o r t s ,  or t o  o v e r - i n v o i c e  imports, 

or i n c r e a s e  t h e  incentive t o  o v e r - i n v o i c e  exports  and divert t h e  

flow of remittances by residents abroad froi t h e  black market t o  

the official market. Since the demand for foreign exchange  i n  

the black market is not independent  of. t h e  s u p p l y  of f o r e i q n  

erhattqe to the  official aarket, increased f o r e i g n  exchanqe 

r e c e i p t s  would l w e r  the deaand for foreign exchange  i n  t h e  

b l a c k  market, *s 

The next  term c a p t u r e s  the effect of monetary c h a n q e s  on 

the black aarket  exchanqe r a t e .  Other t h i n g s  b e i n g  equal, a 

hiqher monetary growth i n  I n d i a  will mean a d e p r e c i a t i n q  

exchange r a t e  in t h e  black market. 

The  fourth term reflects t h e  effect of changes  in real  

incom in Ind ia  on  t h e  black ~ r k e t  exchange rate. an  i n c r e a s e  

i n  real i n c o a e  i n  I n d i a  through an increased demand for money 

would cause t h e  black sarket  exchanqe rate to  a p p r e c i a t e .  This 

I S T h i s  is also evident fro. t h e  part ia l  a n a l ~ s i s  presented i n  
chapter 2 .  

I n  B l e f e r ' s  aodel, t h e  black market exchanqe rate i s  
p o s i t i v e l y  re lated with +Ae official rate,  That is, when t h e  
official rate deprec iates ,  contrary to the above resalts, the 
black r a r k e t  exchange r a t e  a l s o  depreciates. Blejerts result is 
based on the somewhat unrea l i s t i c  assumption t h a t  the demand for 
foreiqa eu=b~ge in the Mack tarke t  is independent  of t h e  
differential between t h e  o f f i c i a l  and t h e  black market erchange 
rate, In other rords, the forsiqn exchange w i l l  azways b e  
demanded i n  t h e  black markat irrespective of the of f i c ia l  
exchanqe rate .  



term c o n s t i t u t e s  one of the  links between t h e  exchanqe rate i n  

t h e  b lack  market, nonetary sector and the real sector. For 

i n s t a n c e ,  it t e l l s  as bov changes i n  p r o d u c t f r i t g  q e t  reflected - 
in chaages i n  t h e  exchange rate i n  the blhck market. The fifth 

term incorporates t h e  influence of the interest r a t e  i n  India on 

the b l a c k  r a r k e t  e x c h a n q e  rate. A higher i n t e r e s t  r a t e  a t  home 
a 

throuqh a r e d u c e d  demand for money will cause t h e  exchanqe rate 

i n  t h e  b l a c k  market to depreciate. 

The n e x t  two terns c a p t u r e  t h e  effects of changes i n  the 

world prices of gold ( P g l )  and s i l v e r  (Ps'). -, an 

in-crease in v o r l d  price of g o l d  (or silrer) would increase the 

demand for money a n d  cause t h e  b l a c k  m a r k e t  exchanqe ra te  t o  

a p p r e c i a t e *  l a  

The last tern reflects t h e  effect of v o r l d  prices of all 

qoods (excladinq gold and silrer) on t h e  exchanqe rate. The 

v o r l d  price level i s  a f u n c t i o n  of the money demand aad s u p p l v  

conditions i n  the r e s t  of t h e  v o r l d .  Other things remai-ninq the 

same, ris ipq prices in t h e  rest o f  the  world due t o  monetar~ 

expansion i n  excess of real money demand would cause the b l a c k  

rarket exchange rate t o  appreciate. ' 7  
------*--I------- 

'*The changes in t h e  world prices of gold and silver could a l s o  
be interpreted to ref lect  c o n f i d e n c e  in t h e  d o l l a r .  rhas, when 
q o l d  {aa3/or s i l r e r )  appreciate, dollar d e p r e c i a t e s  and r u p e e  
appreciates. 

1' one cas sabstikxtte w r t e y  ds*& and s t t p p l ~  con&i.tians in t h e  
rest of the world for Pv, a s  i n  Dornbasch, t f 9 7 6  a )  G i r t o n  and 
Roper ( 1  3 7 7 )  and Sargan (1977) . Bat to  keep t h i s  rodel s i m p l e ,  
C o n n o l l y  and Siloeiraf s ( 1  979) approach  of retaining Pu has been 



Data &g&i ~ u r e s s i o ~  Btiaats 

In this s e c t i o n ,  t h e  regression estimates of the equat ion  

(17) g i v i n q  the principal deters inants  of the  black market 

exchanqe rate i n  I n d i a  are p r e s e n t e d .  The period of estimation 

ranqes from the f i r s t  quarter of 1967 t o  t h e  last quarter of 

1975. 1 s  The dependent variable is expressed as the p r i c e  of a 

U.S. d o l l a r  i n  rupees i n  t h e  black aarket.  The data for the 

b l a c k  r a r k e t  exchange rate h a s  been o b t a i n e d  f r o .  the E&ckeq 

For t h e  variable E (represent inq  t h e  mney s t o c k  in India) 

in t h e  eqaa t ion  (17)  , 5 1, - c o n s i s t i n q  of currency, coins and 

deaand d e p o s i t s  h a s -  been used. S i n c e  quarterly G I P  figures for 

India are not a v a i l a b l e  for t h e  p e r i o d  nnder study, t ieTreal 

income v a r i a b l e  Yp has h e e n  proried by the quarterly avetaqe of 

t h e  index of i n d u s t r i a l  production. 

The p r i c e  of g o l d  i n  t h e  world aarket (Pg') refers to the -. 

1, Vheaerer an7 of the v a r i a b l e s  in t h e  mdel are laqged,  aa 
e q u a l  number of obserrations t h e  laqged  variable are 
e M a i n e b .  r h i s  w a ~  perk& corered b~ t h i s  stuay, 
1 3 6 7  to 1375,  is not shortens 

t*See t h e  appendix  3A for the definitions of the s~ibols u s e d  in . 
the tezk and t h e  d a t a  sources. 



quarterly average of t h e  monthly prices in the London q o l d  

market. The quarterly  f i g u r e s  for price of s i lver  in the world 

~ a r k e t  ( P s 8 )  are o b t a i n e d  by first approximatinq the  monthly 
- 

price of s i l v e r  by averaging the end of the month and t h e  middle 

of the aonth  prices, and t h e n  c o m p a t i n q  qgarterlp averages fro8 

the monthly  fiqares. 

Sost  of the s t a d i e s  h a t e  proxied t h e  world price l e v e l  (Pu) 

by t h e  U. S. w h o l e s a l e  price index ((Bejer, (1978) ;Conaolly and 

S i l re i ra ,  ( 1 9 7 9 ) ) .  As one is really interested i n  changes i n  the 

Bone7 s u p p l y  i n  excess of real money denand i n  t h e  U.S., i t  

would be more appropriate t o  use the G.S. i m p l i c i t  price 

deflator ( w h i c h  i s  o b t a i n e d  by  d i v i d i n g  the n o m i n a l  GHP by the 

real  G I P )  i n  place  of t h e  U.S. uholesale price index. Thus, the 

U. S. i m p l i c i t  price def lator  h a s  been used as a proxy for t h e  

Wrar iab le  Pu, The q u a r t e r l y  average of the call money rate  in 

I n d i a  h a s  been used  a s  a proxy f o r  t h e  interest rate variable  

During the period under study, the  v a r i a t i o n  i n  t h e  

o f f i c i a l  exchange rate (expressed as price of one U.S. doUar in 

t h e  ~ f f i c i a l  market) was r e l a t i v e l y  i n s i g n i f i c a n t .  21 Therefpre, 

= @ T h e  uther available p t o x ~  i s  the y i e l d  on the governnent 
bonds. But t h e  change i n  it between 1967-1975 is barely 
noticeable, 

t L  P3r i n s t a n c e ,  t h e  official exchange rate (expressed in terms 
of a 0,s. dol lar )  stood a t  arotlnd Bs 7.5 from 1967 to 1373. It 
rose s l i g h t l y  to a r o u n d  Bs 8 d u r i n g  1974-75. 



- 
t h i ~  iariable h a s  been i n c & o r a t a d  i n  t h e  i n t e r c e p t  term. 

a 

S i n c e  the effect of t h e  variables 8, IIp and Pw on t h e  

-dependent variable is d i s t r i b u t e d  over a p e r i o d  of t i r e ,  t h e s e  

variables hare been l agqed  up t o  four quarters. For this 

purpose, Alrron p o l y n o m i a l s  of second degree c o ~ s t r a i n e d  oa t h e  

riqht h a v e  been ased. a* 

Table 3.1 presents  the regression e s t i m a t e s  of the e q u a t i o n  

I l l ) ,  The a d j u s t e d  3 square is  r e l a t i v e l y  hiqh and t h e  

r e g r e s s i o n  equation is s iga i f  i c q n t  a t  the one p e r c e n t  l ere l .  The 

D.il ,  s t a t i s t i c  is two, sngqestioq a b s e n c e  of first-order serial 

c o r r e l a t i o n ,  The latter also suggests t h a t  no important  v a r i a b l e  .-- 
has been o m i t t e d  f ro t  t h e  t h e o r e t i c a l  s p e c i f i c a t i o n ,  

A11 the v a r i a b l e s  have  the right signs e x c e p t  the world 

price level variable (Pu), But the l a t t e r  i s  not s i q n i f i c a a t l y  

different f rum zero. The coefficLents a t t a c h e d  t o  t h e  v a r i a b l e s  

Pq', Pp and M e n t e r  the r e g r e s s i o n  a t  fire p e r c e n t  lerel of 

s iqaif  icance and the v a r i a b l e  (i) e n t e r s  the regression at ten 

- p e r c e n t  lerel of  s i g n i f i c a n c e ,  The variable Ps* has the r i q h t  

siqn but is s t a t i s t i c a l l y  i n s i g n i f i c a n t ,  T h i s  could be 

a t t r i b u t e d  to the fact that fro. time to t i ~ e  Indian qovernment 

has permit ted  t h e  official exports of silver by way of e x p o r t  

quotas etc,  with part of the receipts e n t e r i n g  the offickal 
A ---------------- 

2zAn uncons tra ined  lag structure (which i s  n o t  reported here) 
was a l s o  tried, ?he resafts presented i n  'fable 3 , f  are n o t  v e r y  - 

d i f f e r e n t  from ther. The aotable  di f ference  was a hiqher  Do OD 
S t a t i s t i c  ( 2 . 2 3 )  , w i t h  a p p r o x i m a t e l y  the sane F s t a t i s t i c .  

L 



TABLE 3.1 

Regression Estimates of Bqaatioa ( 1 7 )  

3 Square .894 

Adjusted 3 Square 827 

P S t a t i s t i c  24,233 

SEB 

D. w *  

** - Signifgcant  a t  the .05 level 

* - Significant at t h e  .10 l e v e l  

( Two-Tai l ed  T e s t )  



TABLE 3.2 

D i s t r i b u t e d  Laqs of H, Y p  and Pw 

VARIABLE COEPPf CIEBT T V A L U E S  

** - Significant at t h e  . 0 5  level 

*- - ~ i q n i A c a n t  a t  t h e  . I 0  l e v e l  

( Tuo-Tailed Test) 



reserves. 

Table 3 .2  reports t h e  estimates of each of the d i s t r i b u t e d  

laqs for Ll, Ps and Yp respectivel~. ( I n  t a b l e  3 .1 ,  only the  sums 

of t h e  lagged coefficients are presented.) The coefficients of 

money s u p p l y  variable refering t o  t h e  q u a r t e r s  t-i for i =1,2 

are s i q i n i f i c a n t l y  d i f f e r e n t  fror zero and t h e  - c o e f f i c i e n t  of 

quarter t-0 is not s i g n i f i c a n t l y  d i f i e r e n t  from zero. I t  seems A 

therefore that t h e  effect of monetary expansion on t h e  b l a c k  

market exchange rate begins i n  t h e  second quarter. 

The c o e f f i c i e n t s  of Pw r e f e r r i n q  to  quarters t - i d o r  i > 2  

have the exhected sign and are siqnificaat at five percent 

level.'But the coefficient of t h e  f i r s t  qaarter has t h e  wrong 

s i g n  and is s i g n i f i c a n t l y  different from zero. This suqgests 

that t h e  black market exchange rate orershoots t h e  long-run . 
L 

e q u i l i b r i u m  l e v e l  when the world p r i c e  l e v e l  rises. 

I n  t h e  e q u a t i o n  (17). it uas implicitly assumed t h a t  the 

p e n a l t y  s t r o c t  ure remains unchanged daring the .period to which 

t h i s  mde l  is a p p l i e d .  There i s  however some p e r i o d  covered by 

this study durinq which t h e  probability of c o n v i c t i o n  could3hare 

altered. To test if the emergency imposed by Ors. Gandhi in 

JanelJulf 1375 and the crackdown on p e o p l e  opaxatinq in thisn -- 

~artet prior t o  it had an? s i g n i f i c a n t  effect on t h e  b l a c k  , 

market exchange r a t e .  a d m 8 y  variable was tried For t h e  las t  

four and f i r e  quarters. The results (not r e p o r t e d  here) showed 

hogever, that n o a e  of t h e s e  factors had any s t a t i s t i c a l l y  - 



i 

significant e f f e c t  . - on t h e  black market exchange rate, 
r' 

Id th is  c h a p t e r .  I deve loped  a model for t h e  d e t e r m i n a n t s  

of the b l a c k  market  in f o r e i g n  exchange  for  I n d i a ,  This Wel 

a t t e n p t e d  t o  i m p r o r e  upon t h e  models b u i l t  b y  a u t h o r s  l i k e  
* 

Cnlbertson a n d  B l e j e r ,  This was achieved b y  

1, a l l o v i n q  f o r  interaction between s ~ n g q l i n g  and t h e  black . /- 
- ,  / -  

marke t  for foreign currencies and 

2, d e t e r m i n i n g  t h e  black s a t k e t  exchange ra te  i n  a g e n e r a l  
63 

I 

e g a i l i b r i a m  f ramework ,  by a s i n q  t h e  conditions of stock 

e q a i l i b s i a m  i n  which a f l o w  e q u i l i b r i u m  is i m p l i c i t ,  

The reduced  form e x p r e s s i o n  o b t a i n e d  shoved t h a t  t h e  - 

p r i n c i p a l  d e k e r a i a a n t s  of the exchange ra te  i n  t h e  black n r k e t  

i n  I n d i a  ake, the o f f i c i a l  exchange rate ,  the nominal  q u a n t i t y  

of aoney, real  l e r e l  of income a n d  i n t e r e s t  ra te ,  and  t h e  world 

p r i c e s  of gold  a ~ d  silver and  t h e  world  p r i c e  level, 

The reqression results of the reduced form were g e n e r a l l y  
* 

s n p p r t i r e  of t h e  f o r r u l a t i o n ,  The world price of gold ,  t h e  real 

incwe, t k  d o m e s t i c  n o n e 7  s u p p l r  and the interest rate were 

found t o  hare a s t a t i s t i c a l l y  significant effect on the  b l a c k  

aarkat e x c h a n g e  rate. The results also s u g g e s t  t h a t  the  effects 

of a monetary e x p a n s i o n  a t  bore, a n d  of a change i n  t h e  world 

p r i c e  l e v e l  on the dependent variable b e g i n  t o  show i n  the 



s$cond and third quarters r a s p e c t i v d y .  Further~ore. 

found that 
# 

narket  exchange rate the black ore rshoots 

long-run equilibrium level when the world price chanqes. 
,- 





efficient in t h e  weak for* sense.3 I n  so= coantries trading i n  

f o r e i g n  carseacies t a k e s  p lace  in black aarkets. The reasons for 
/+ 

t h e  emergence  of these ~ r t e t s  were discussed i n  soae detail in 

t h e  earlier c h a p t e r s .  The d i s c u s s i o n  focused on t h e  various 

restrictions t h a t  are placed o n  the foreign -tor.  he- 
&* 

i ~ p o r t a n c e  of these r a r k e t s  i n  s u s t a i n i n g  illegal import and . 
erport of Qoods * E d  assets, as  mi1 as if legat capitat flows has 

h e n  q r o u i n q  in t h e  past feu pars .  4 T h e  re l evant  q u e s t i o n  to 
A. 

be ana l l s ed  in t h i s  chapter is whether these aarkets  are weak 

forn efficient. 

In t h e  black rarkets for f o r e i g n  c u r r e n c i e s ,  the 

i n f o r w i t i o n  a b e r i c e s  and market participants i s  p a n e r a l l y  

iaperfect ,  making qrice comparisons diff i c a l t .  Further, t h e s e  

rarkets tend to be 1 hin and o f t e n  s e q m e n t e d .  Horeorer, the 

transaction costs, as masored by the hap-se l l  d i f f e r e n t i a l ,  

c o u l d  a l s o  be h i g h ,  These factors c o u l d  hinder e f f i c i e n t  

- * *  I 
S I B  t h e  l i t c r i l t & ? h e r e  exist t h r e e  versions of t h e  efficient 
a a r b t  h ~ p o t h e s i s .  The f i r s t ,  the so -ca l l ed  weak f a r m  assarts 
that %uccessire clta-es in prices are independent of t h e  
maqaonce of past p r f c s s .  That is, t h e  historical record of 
prices coatairs so Lnforaatioa which can be used by market 
part idparrts  to forecast f o t ~ r e  prices. The mni-stsonq form 

P deals w i t h  t h e  w e d  of price adjustment to other o o b v i o ~ l ~  
p u b l i c 1 7  a t a i l a b l e  iaforrationt. [?am, (1970) ) , P i n a l l y ,  t h e  
skrr#g fort saw #&-rcot, 4 7  * B U c A f e E : t a t i o l t  Bat && - 
irtf e m a t i o n  is  fall^ reffatcteii in prices. 

--- - -  - - 

*?or some empirical esff  matis of over and under i n v o i c i n g  of 
orports, imports and smuggling in India, see chapter 2 .  



In - the  fol lowing s e c t i o n ,  i - d i s c u s s  rarious aodels of ueak 

for. version of e f f i c i e n t  market hypothesis with r e f e r e n c e  to  

exchange rates. $he most a p p r o p r i a t e  n o d e l  is then used to carry 

oa t  the aarket  e f f i c i e n c y  tests  on black aarkets in foreign . . 

currencies, These  tests  are based on the antocorrelation 

f o n c t i o n s  of rates of retorn o n  currency positions [La the  black 
1 

rarket ) ,  non-parametric tests l i k e  t h e  tuns analys i s ,  a n d  t h e  

mechanical t r a d i n g  r u l e s  a p p l i e d  t o  historical c u r r e n c y  prices 

ia t h e  black riarket. T h e  overall results of t h i s  chapter suqgest 
G 

t h a t  t h e  h l p o t h e s i s  t h a t  b l a c k  markets are e f f i c i e n t  at l e a s t  in 

t h e  v e a k  forr cafinot be refected. 

In this section, no distinction i s  made between freely 
\ 

floating exchange rates and t h e  black market exchange rates. The 

t e r a  'exchange rates refers t a b o t h .  6 

The strong for. vers ion  of t h e  e f f i c ient  market h y p o t h e s i s  

w h i c h  a s s e r t s  that erchange rates f f f a l l y  reflectm a l l  t h e  

p u b l i c l y  a v a i l a b l e  information is t o o  general to be tested 
-CIH*III--IIIII 

Sft is worth noting that t h e s e  c o n d i t i o n s  are not ~m for 
t h e  efficient a d j u t r e a t  of prices, For a d e t a i l e d  explanation, 

- - - --- - -- - 

see Pa-Ct978) .  - 

- 



e m p i r i c a l l y .  T o  make this hypothesishhstable, t h e  process of 

price f o r m a t i o n  n e e d s  t o  be specified i n  q r e a t e r  d e t a i l ,  T h i s  

c a n  b e  a c h i e v e d  by  assuming t h a t  t h e  c o n d i t i o n  of market  

e q n i l i b r i n n  can be stated i n  terms of expected r e t u r n s .  

H o t a t i o n a l l y ,  it can be d e s c r i b e d  a s  f o l l o w s :  

* 

; ere E is  t h e  e x p e c t e d  v a l u e  o p e r a t o r :  X$s t h e  e x c h a n q e  r a t e  e 
a t  tine t: B t i s  t h e  o n e  p e r i o d  ra te  of r e t u r n ;  d t r e p r e s a n t s  t h a t  

set o f  i n f o r m a t i o n  which i s  assumed t o  be fully r e f l e c t e d  i n  t h e  

exchanqe rate  a t  t ,  

The p r o c e s s  t h a t  determines t h e  exchange  rate  can b e  

d e s c r i b e d  as f o l l ous ,  A t  t i n s  t, t h e  Barlet uses the g i v e n  

inf o r s a t i o n  set +,to assess the p r o b a b i l i t y  d i s t r i b u t i o n  of 
w 

I t+l* The mean of t h i s  d i s t r i b u t i o n  is t h e  expected f u t u r e  

erchanqe rate ,  E ) T h i s  a s s e s s n e n t  of t h e  d i s t r i b u t i o n  
H 

of Xt+L coop l sd  with s o m  model of e q a i l i b r i t t n  expected r e t u r n ,  

t h e n  determines E ( q+l*,), The I? ( + i n  c o n j u n c t i o n  w i t h  E 
w 

( x , , : # ~  d e t e r m i n e s  t h e  e q a i l i b r i o m  exchange rate at t ,  Xta  I t  

is i n  this sen= t h a t  the  information set +,is f o l l y  r e f l e c t e d  
- 

in the f o r m a t i o n  of X t, 

Pror the process of exchange rate d e t e r m i n a t i o n  d e s c r i b e d  

above, a test of market efficiency i s  a s i m n l t a ~ e o ~ s  test o f  



efficiency and of t h e  a s s a m p t i a s  of market e q n i l i b r i a m .  If the 

n a l l  h y p o t h e s i s  (that t h e  market i s  efficient) c a n n o t  b e  

rejected, t h e n  this i m p l i e s  t h a t  the assumptions about market 

e q n i l i b r i u r  cannot be rejected a lso ,  C o n v e r s e l ~ ,  if the n u l l  

h ~ p o t h e s i s  i s  rejected, t h e n  t h e  problem lies i n  d e c i d i n g  

u h e t h e r  t o  re jec t  the h y p o t h e s i s  of market efficiency or the 

assumptions of the ant ier ly ing  ~ a r k e t  model. 

The in forsa t ion  set n e e d e d  to carry out strong form tests 

is not q e n e r a l l y  a r a i l a b l e  t o  researchers s t u d y i n q  events  gg 

wst* Therefore, t h e  concept of market  e f f i c i e n c y  h a s  been 

discussed w i t h  reference to the information set c o n s i s t i n q  of 

o n l y  the series of past prices and retu-rns. This is t h e  

so-called weak for r version of t h e  e f f i c i e n t  market h y p o t h e s i s .  

The variants of t h i s  ~ e r s i o n  of t h e  efficient market h y p o t h e s i s  

are discussed b e l o u .  
r" 

E I y p o t h e s i s  1 ( H a r t i n q a l e )  

When all new inforsation t h a t  can potentially a f f e c t  

exchange ra tes  is reflected i n  t h e  actions of t h e  p a r t i c i p a n t s  

i n  the foreiqn e x c h a n g e  market, the e x c h a n g e  rate has a n  equal 

probability of a p p r s c i a t  ing or depreciating, T h e r e f o r e ,  t h e  

erdanqe rate expected to p r e v a i l  in the next t i m e  period, q iven  

*Be iltf+zwttiozt araihtble to the f arscitster, is siaplgr t h e  

present exchanqe rate, T h e  exchanqe rate series 



is then s a i d  to f of low a aartinqale: 

+ , d a o t e s  all t h e  p u b l i c l ?  a v a i l a b l e  information a t  time t: 't - 
represents  the series of present  and p a s t # i l u e s  of j i .e . ,  It, 

x --,....;+,is - a. a sabset o f  +', , L e v ,  9 fontairis a t  n o s t  the 

inforaation i n  ) * , b a t  i t  could n o t  contain more. 7 

Or, e q a i r a l e n t l y ,  Let: 

B , i s  the rate of change  of the exchange rate, or the return - 

- -..rr---------- - - - - 

7 P h e n  %is a martinwla, then the sane h o l d s  for in q . ?or 
deta i l s ,  see Giddy and D ~ f e y  (1975) p. 8. 



from h o l d i n q  the foreign cnrrency from t -1  t o  t,* 

'h- 

T h a t  is, f h e  expected r e t u r n  on h o l d i n g  foreign c u r r e n c y  w i t h  

respect L o  the in format ion  s e p m c e  [ , i s  zero. In other 
u ' L  

w 
words, sequence  ( El,) -is a "fair qaiem with respect to t h e  

information sequence [ j Thus .  q i v e n  that t h e  excbaaqe rate  
t 

LI 

fo l lows a martingale.  tho I R + is a constant.  @hen H t i s  

further restricted t o  be ing  ser ia l ly  i n d e p e n d e n t  and i d e n t i c a l l y  
I 

d i s t r i b a t e d ,  t h e n  t h e  abure n o d e l  

*There are two lain reasons for u s i n g  logarithmic form. F i r s t ,  
it f a c i l i t a t e s  caparison b s t r e m  yields cw h o l d i r g  foreign 
cnrmacies and secalrities,  e s w i a l l ~  when for changes less than  

ti;ws t S  par c e - t b  chanqe I n  Z o g p r r L c e a p p r o r t a a ~ s  the 
percentage price c laage .  (Por a proof of this statenent, ste 
P- tt9BS-f -+ C*, Seeem#, kt a t i t i j t a  tes the cf fsct-ef -=ah. - 

That is, it orerce8es the possible problems irhich c o u l d  arise 
w i t h  observations that are widely di f ferent  in magaitade. 



ad 4 

where E (q) = 0, ior ( 3, , R t - j )  = 0, for all j 0. However, it 

i s  not necessarF for the p u r p o s e s  of testing the e f f i c i e n t  

market h y p o t h e s i s  t o  impose the a f o r e m e n t i o n e d  restrictions on 
rV 

B A11 t h a t  i s  required i s  t h a t  ?i, have a finite v a r i a n c e .  I t  is 

uor th  notinq that a pair of variables can be s e r i a l l y  

uncorrelated y e t  not b e  independent. l a  Therefore, the f o l l o r i n p  

d i s c a s s i o n  and t e s t s  re ro l rs  around a martingale rather than a 

randor walk model i n  t h e  strict sense. 

It fol lows fron (1 )  and (2) t h a t  t o d a r l s  exchanqe rate i s  

the  best p r e d i c t o r  of any f a t a m  e r c h a n q e  rates  and t h a t  t h e  
.-d 

s e q u e n c e  B t i s  a . f a i r  ga.e. 

*?or a brief his tor^ of  t h e  rartdom walk model and the specific 
names tbat hare h e n  given t o  #is model, see Granger and  

. E o r g e n s t e r n  (3970) ch. 3. 

1 Unlf uhen t no r a ~ b i  rariabies come f foi  a-bifakiate z t 0 ~ ~ 1  
d~ksQatioa and hare a zero c o r r e l a t i o n ,  can orre conclude that 
t h e s e  varfibXespare in3epectaenL For a 3etaiXea iiiscwsion on 
t h i s ,  see Granger and Borgenstern (1970) ch. 3,  



By successi~e s a b s t  i t a t i o n ,  the following result is obta ined:  

T h t  is. t h e  b a s t  p r e d i c t o r  of a n y  f u t u r e  erchanqe rate is t h e  

p r e s e n t  exchange rate .  

Farther, defiaa c8 
ttn =hi'- t+n 

- In < 



T h a t  is, t h e  expected return on h o l d i n g  a foreiqa currency for 

ggq: period is zero. 

One major i tpl icat icm of (4 )  and ( 5 )  is, ?.%at a n y  forecast 

based on pa st valaes  o f  exchanqe rates w i l l  do no better than 

t h e  s i m p l e  martingale nodel. 

Bp pot h e s i s  2 { ~ a b r a r t i n q a l e j  

The h y p o t h & i s  I i m p l i c i t l y  assumed that traders h o l d  

foreipr: exchanqe i n  n o n - i n t e r e s t  bearing f o r ~ s  like specie or 

dewand d e p o s i t s  an3 t h a t  there are n o  l e n d i n g  and borrovinq 

opportunities. C l e a r l y ,  this is not always  the  case. The  

submartinqale for. of the e f f i c i e n t  n a r k e t  h y p o t h e s i s  corrects 

f o r  this d e f i c i e n c y ,  hccon3ing to this rersiun, t h e  best 

forecast of the f u t u r e  exchange rate is the p r e s e n t  exchanqe 

rate a f t e r  it has been adjusted  for the differences in returns 

that can be earned i n  e a c h  of the tua currencies, Thus,  not o n l y  

does t h e  new i n f o r m a t i o n  influence t h e  b e h a v i o r  of t h e  traders, 

hat the latter a150 Ute Cats a s x ~ ~ t  t&e iit*re& emtarnqs anti 

losses [ w h i c h e v e r  is the c u m )  _on holdings of femakqa c&naacy. 

The ex hanqe ra te  series [ X fo l lows  a sabaartingale with E, - 



respect to an). information sequence [ bt) : 

where iDand i F s t a n d  for the l i e l d s  on domestic and foreign 

interest bearing i n s t r u a e n t s  respectirelf. The sabaartinqale 

for. can a l so  be e x p r e s s e d  in terrs of t h e  rates of retarn, 

Prom t h e  above d i s c u s s i o n i  it appears that a subaartingale 

is theoretical17 an appropriate  model for t e s t i n q  aarket 

e f f ic iencr  in the weuk for* scase. It is i q s l i c i t l ~  be ing  

11For deriration of ( 6 )  and (71, see Giddy and D u f f e y  (1975) pp 
12- 14. 



assurei  t h a t  the anlterlyinq iietern2rtants of the exchange  rate i n  

the b l a c k  market are  g e n e r a t e d  b y  a s t a t i o n a r y  stochastic 

process. P h i s  enables one t o  a p p l y  the m a r t i n g a l e  or 

s a b r a r t i n q a l e  models t o  t h e  exchange rate sequence ( X , l  . 

B &APE Qrsr;rieu & ~~ ~6~ 

Recently, two papers  hare s p e c i f i c a l l y  t e s t e d  for the 

efficiency of t h e  b l a c k  rarkets i n  foreign c u r r e n c i e s .  I n  the 

first study, P i s h e l s o n  (1978) a n a l y s e d  the speed of a d - j u s t ~ e n t  

of exchange  rates i n  t h e  b lack  aarket t o  neu infornation, which 

is  the semi - s t rong  version of the efficient ~ r k e t  h y p s t h e s i s .  

He eramined whether changes in spot r a t e s  of British pound, 

German rark  and S w i s s  franc i n  the Buropean exchanqe markets a r e  

t r a n s a i t t e d  t o  the I s r a e l i  black market. T h i s  a n a l y s i s  i s  based 

on t h e  assumption t h a t  t h e  b l a c k  market p r i a d o u n a n t l y  exists for 

the l ead iaq  carrenzj ,  the 0 , s .  dol lar .  C i r e n  t h e  price of the 

D,S. dollar in the black market f in terss  of Israeli poonds) ,  

t h e  exchanqe  rates in the b l a c k  u r k e t  for the above currencies 

can be e s t i n a t e d  by  t a k i n g  t h e  product  of the .price of t h e  U.S, 

d o 1  h r  in the black  rarket and t h e  European s p o t  rates 

( e x p r e s s e d  i n  teris  of t h e  0.5. d o l l a r ) .  The ccrcfficients of 

araitraqe in t5e b l a d i  markets. For i n s t a n c e ,  a one percent 

increase in t h e  p r i c e  of t h e  B r i t i s h  pound i n  terms of t h e  U.S. 
I 



dol lar  raises the price of t h e  B r i t i s h  pound in terms of the 

Israeli poand by one percent. Boweret, t h e r e  #as one problem, 

The results contained s iQnif icaat  first-order serial  

correlation, This suggested that there  is some laq before 

i n f  o r n a t i o n  is f u l l  p transwitted t o  t h e  Israeli erchanqe  aarket. 

T h i s  was e r p l a i m d  by Fishe l son  in t e r a s  of (a) c a a t i h  on the 

part of traders and ( b )  to t h e  lack of a formard narket in black 

foreiqn exchange. 

Zn the other st ad^, Giddy ( f  978) e x a n i n e d  weekly changes i n  

t h e  black market p r e l f a ~  for Brazil, Peru and Israel. B T  

i d e n t i f y i n q  and f i t t i . 9  A B I E ~  models 8. t o  the sspamca of t h e  

f i r s t  differences of black larket p r e n i a ,  he ccmcluded that the 

black market for all three countries is e f f i c i e n t  in the weak 

f o r t  sense. 

t h a t  t h e  resfd~aLs are teduced to *Ute aoise. For a s i m p l i f i e d  
d i s c u s s i o n  on U f S L  rodels ,  see lelson f t 9 7 3 ) .  



The empirical tes ts  p r e s e n t e d  i n  this chapter hare been 

carried o u t  on both  the m n t h l y  and the = e k l y  black market 
- - - - - 

exchange  ratas for India, .Taiwan and South Korea, The ezchanqe 

ra te  i s  'defined as tke p r i c e  of a 0,s. d o l l a r  in domestic 

the end of the n o e t h  p r i c e  of a O.S. d o l l a r .  The 8 o r t h l y  period 

ranqes from January 1358 t o  Earch of 1376. The data has been 

obtained fro. tho p&u -. • ’ 3  The w e e k l y  
* 

exchange rates refer t o  the s%ll iag  price of the U.5, d o l l a r  

p r e t a f l i n q  on f u e s d a p .  1 4  The data for these exchange rate 

ser ies  has b e e n  obt i ined  the B a s t a  Ilao.Mic W L U b . .  

The p e r i o d  covered i s  fro. September 7, 1976 through September 

18, 1979 - a t o t a l  of 159 w e e k s ,  8 5  

Jane of 1962, the Sonth lotea& bran was a b o l i s h e d  and 
r e p h c e d  by won, which was s e t  equal. to  tQ hrans,  The d a t a  from 
J a l o a r y  1958 to Bay 1962 bas therefore b u n  adjusted 
rccosdinq2y. S2nce ao oksekvation is available for June 1962, 
prrarioas ~onth's vales has  beem used in A t s  place, 

1*80~8~as, thare -~14 a •’es --&-Six nhnrrrrtiasa rvrfat t ~ -  - 

exchaape ra te  un r o n b a ~ s  and two obser~atfatis refer to t h e  
pravi?ss srresk *s r&ta ~n Amsbay* - - - -- 

&.The period of study for b a t h  the reeklf and the m n t h l r  series 
h a s  bsmn d e t e r u r n i t  by t h e  a v a i l a b i l i t y  of data .  



The s ta t i s t ica l  testa for efficiency are p e r f o r a e d  on t h e  

first differences of t k e  natural loqarithas of t h e  exchange rate 

series. t h a t  is, t h e  - r e l a t i v e  price change i n  percentage teras. 

T h e s e  tests consist of the statistical s ign i f i cance  of 

autocorrslatlon f u n c t i o n s ,  the a n a l y s i s  of r u s  and  t h e  

Ilexanderian f i ftet  roles. 

The-plots  of each of me exclianqe rate series andp& the  

f irs t  differences of t h e i r  natural logari thas  are p r e s e n t e d  in 

F i g u r e s  4 .1  tbruagh 4.12. Becatme of the o p p o t t u n i t t  cos t  of 
e 

holdiag foreign exchange, t b e  f irs t  differences s h o u l d  hare been 

ad j u s t a d  for relatire interest rates. But,  given t h e  d i f f i c u l t y  

of f i n d i n g  ,interest bearing instrxments of comearable r i s k  in 

them currencies, - such isdjastmmt t were nut c a r r i e d  out. 

The 1utocorrelation C u r c t i o n s  

tor both t h e  month17 and weekly exchanqe rate  series, 

autocorrelation f u n c t i o n s  were calculated tor l a q s  of ap to 24. 
C 



s i g n i f i c a n t  a t  t h e  .05 l e v e l ,  These vere for two week a n d  n i n e  

week l a g s  i n  t h e  I n d i a n  Rupee and f i v e  week lag i n  t h e  Taiwanese 

d o l l a r ,  k *  I n  t h e  m o n t h l y  series f o r  t h e  I n d i a n  rnpee a n d  

T a i w a n e s e  d o l l a r  n o  c o e f f i c i e n t  was found  t o  be s t a t i s t i c a l l y  

s i g n i f i c a n t ,  However, f o r  t h e  S o u t h  Korean won, c o e f f i c i e n t s  

s i g n i f i c a n t l y  d i f f e r e n t  fro. zero a t  .05  l eve l  were f o u n d  for 

the first, fourteenth a n d  t w e n t y - f i r s t  l a q s .  T h e s e  i n d i c a t i o n s  

of dependency  s h o u l d  be t r e a t e d  w i t h  c a u t i o n  s i n c e  these c o a l d  

b e  due to s a i p l i a q  errors, gore i m p o r t a n t l y  however ,  the 

observed price d i s t r i b a t i o r t s  were s t r o n g l y  l e p t o k u r t i c .  &?The 

i m p l i c a t i o n  o f  t h e  l a t t e r  is, t h a t  t h e  p r o b a b i l i t  g of r e l a t i v e l y  

larqe or small changes fro. one week t o  t h e  next is  q r e a t e r  t h a n  

would be expected u n d e r  a n o r i a l  d i s t r i b u t i o n ,  T h e r e f o r e ,  t h e  

s i q n i f i c a n c e  tes ts  which a s s u m e  n o r m a l  d i s t r i b u t i o n s  c o a l d  be 

n i s l e a d i a q .  These tests  may i n d i c a t e  d e p e n d e n c y  when none is 

a c t u a l l y  p r e sen t .  Since v e r y  f e u  c o e f f i c i e n t s  vere f o u n d  t o  be  

s i q n i f i c a n t  i n  t h e  exchange r a t e  series, and  these too d i d  n o t  
r, 

d i s p l a y  a n y  s y s t e s a t i c  p a t t e r n  i n  terms of s i q n s  
--*------------ 

l * F u r  a random d a t a  set,  one would expect one c o e f f i c i e n t  t o  be 
significant for  e v e r y  t w e n t y  c a l c u l a t e d .  Eence, for  I n d i a ,  the 
a a a b e r  of siqnif i c a n t  c o e f f i c i e n t s  is slightly h i g h e r  than  
expected i f  the series w e r e  rwdom. 

1 ?The s t a n d a r d i s e d  ldstograms for each of the exchange ra te  
series arn be s e ~ ~  ie t b e  appendix  to cbaptez four*  t 

r 

1aThe saae h a s  been  o b s e r v e d  i n  t h e  studies d e a l i a g  u i t h  stock 
m a r k e t s  [Pala f 1965))  a n d  f r e e l y  f l o a t i n g  exchange rates (Giddy 
a n d  Dufey ( I W S ) ,  B u r t ,  Kaen and  Booth (19771, Cornel l  and 
Dietrich (1 3 7 8 )  ) , 
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Aatworrelation F u n c t i o n s  of Weekly Series for India 

LAG C O E P P I C I B l T  LA6 COEFPICI BIT 



, TABLE 4-2 

Antocorrelatian Fux~ct ions  of Eoathly Series for I n d i a  

January 1958 to CIarcb 1976 (2 19 Bonths) 

---r--r- '-r-r-------------~---- .~---------------O--~.H--Oo--  

* s i g n i f i c a n t  a t  - 0 5  l e v e l .  



TIBLE a,3 - 

Antocorrelation F u n c t i o n s  of Peek1 y Series for South Korea 

S e p t e l b e r  7, 1976 t o  September 18, 1979(!59. Weeks? 

* s i g n i f i c a n t  at . 0 5  l e v e l ,  



Autocorrelation Pnnct ions  of Uonthlp Series for South Korea 

January 1958 to 8arch 1976.(219 Eonths) 

LAG COEtPICIEBiT LA6 COBFPICIBBT 

F * significant at .05  l e d ,  



J TABLE 6.5  

Antocorrelaticm Funct ions  of U e e k l y  Series for Taiwan 

Septe~ber  7 ,  1976 to Septesber 18, 1979 (159 Weeks) 

L EL6 COEFPICf BB? LAG 
9 

COEFPI CIEBT 

* s iqni f icant  at . 0 5  level. 





TLBLE 4.7 

The Q T e s t  on Weekly Series 

TABLE 4.8 

The Q !Pest on Monthly Series 

'CUBBEBCI Q - STATISTIC 

Indian rupee , 26,596 

South Korean won 45,845* 

* significant at . 05  level. 



b 
and laqs, t h e  results i n  T a b l e s  P+ 1 #roW k Q  were tzonsidered 

to support  t h e  hypothesis that  rates of retarn are independent 

and that the market is efficient i n  t h e  weak form sense. 

The Box-Pierce s t a t i s t i c  (or the  Q s t a t i s t i c )  can be used 

t o  test f o r  a f l a t  autocorrelation structure. '9 Under the nul l  

h l p o t  b e s i s  that  all aatocorrelat  i o n s  are zero, 8 

where 

B = t h e  number of  observations and 

F2= the estimated autocorrelat ion a t  laq j 3 

w i l l  be  a p p r o x i m a t e l y  chi-square distributed with j degrees of 

freedo., The estimated values of Q for the three currencies are 
-------.----*----- 

a*The Box-Pierce s t a t i s t i c  has been devised to test t h e  
s iqn i f i cance  of  corralatitxi  between observations i n  a given 
series. T h i s  statistic is used here t o  determine hou stronq the 
cortelrtion is between rates  of return o n  carrency pwitions. 
The Q statistic has  a chi-square distribution. If the calculated 
va lue  of Q from t h e  sxchaage rate series f a l l s  be lov  t h e  

L 
critical value o b t a i n e d  from t h e  chi-square distribution tabl;. 
t h e  currelation b e t ~ e e n  the rates of retarn is considered to  be 
s t a t i s t i c a l l y  ins ign i f i cant ,  



r e p o r t e d  i n  Table 4.7 and 4.8. ~ h e s e  were compared  v i t h  the 

t a b u l a t e d  value of c h i - s g u a r e  for t v e n t p f o a r  d e q r e e s  o f  f reedom 

at .05 l e v e l  of s i g n i f i c a n c e .  The e s t i m a t e d  v a l u e s  of t h e  Q 

s t a t i s t i c  for tho week ly  sseries of a l l  three c u r r e n c i e s  and t h e  

month ly  series of I n d i a n  rupee and  Taiwanese d o l l a r  were k l o u  

t h e  c r i t i c a l  ralae of c h i - s q a a r e .  Hence, t h e  n u l l  h y p o t h e s i s  of 

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

rejected, thereby i m p l y i n q  t h a t  the rates of r e t u r n  o n  t h e s e  

c u r r e n c i e s  a r e  n n c o r r e l a t e d  over t h e  time p e r i o d  s t u d i e d .  T h e s e  

results based on t h e  a u t o c o r r e l a t i o n  f u n c t i o n s  are n o t  on ly  

c o n s i s t e n t  v i t h  t h e  h s p o t h e s i s  t h a t  t h e  black foreign e x c h a n q e  

m a r k e t s  for  t h e s e  c u r r e n c i e s  are ef i c i e n t  but t h e y  are a l so  5 
c o n s i s t e a t  vith the a s s u ~ p t i o n s  n n d e r l y i n q  t h e  m a r k e t  

e q u i l i b r i u m  s o d e l ,  

Hovere r ,  t h e  e s t i a a t e d  v a l u e  of Q s t a t i s t i c  is q r e a t e r  t h a n  

the c r i t i c a l  value of c h i - s q u a r e  fo r  t h e  S o u t h  Korean  won 

month ly  e x c h a n q e  rate series i n d i c a t i n g  d e p e n d e a c  y. T h i s  c o u l d  

be e x p l a i n e d  by shifts i n  t h e  mean of the process from o n e  

period t o  another ( i .e . ,  t h e  process generating the f i r s t  

differences of the n a t u r a l  l o q a r i t h m s  of t h e  e x c h a n q e  r a t e  

series may, be mean n o n - s t a t i o n a r y )  . * a  Under these c o n d i t i o n s ,  
C 

t h e  measured  autocorrelations nay m i s r e p r e s e n t  t h e  t r u e  

ZoPor a d i s c n s s i o n  o f  s t a t i o n a r i t y  and  n u n - s t a t i o a a r i t y ,  see 
E e l s o n  (1973) ch.2. 



- 
evcifution o,f t h e  series, 2 %  

FIGURE 4.13 

f i g u r e  4.13 shows- how s h i f t s  i n  the rean of a s t o c h a s t i c  

p r o c e s s  could bias a n t o c o r r e ~ t i o n  tests i n  favour of market 

i n e f f i c i e n c ~ .  Suppose t h e  meaa of t h e  stochastic prcxess a'  in 

- --*------------ - 
ZtSueeney ( 1  978) while studying t h e  efficiency of t h e  goods 
iarket erarined t h e  autocorrelation structure of t h e  i n f l a t i o n  
r a t e  "series for s o a e  v e s t e r n  c o u n t r i e s .  Be found a nartber of 
significant a u t o c o r r e l a t i o n  c o e f f i c i e n t s ,  Hostever, when he 
seqmented the series, t h e  number of s i g a i f i c a n t  c o e f f i c i e n t s  
were not greater than e x p e c t e d  with-a raadoa series.- T h i s  was 
i n d i c a t i v e  of mean n o n - s t a t i o n a r i t  y. Further, when h e  
incorporatea t h e  non-statronarity  of t h e  process i n  hls 
hypothesis, any e v i d e n c e  of i n e f f i c i e n c y  was rejected, 

* 



t h e  first sub-period naexpectedly s h i f t s  to arm ia the s e c o n d  

h a l f  of t h e  period. If t h i s  shift d c i p a t e d ,  i t  c a n n o t  

p r o f i t a b l y  be e x p l o i t e d  and i s  t h e r e f o r e  c o n B i s t e n t  with market 

- e f f i c i e n c y ,  If  the  rates of r e t u r n  on t h e  currency p o s i t i o n s  are 

a n c o r r e l a t e d  i n  e a c h  of t h e  s u b - p e r i o d s ,  t h e  r e g r e s s i o n  Lines 

for the first and  s e c o n d  s u b - p e r i o d s  will tend t o  be h o r i z o n t a l  ' 

throuqh a '  a n d  a ' '  r e s p e c t i v e l y .  But  when t h e  d a t a  for the 

e n t i r e  period i s  p o o l e d ,  t h e  r e g r e s s i o n  l i n e  w i l l  t e n d  t o  b e  

b i a s e d  t o w a r d s  t h e  4 5  d e g r e e  l i n e  a n d  the a u t o c o r r e l a t i o n  

co-efficients for  l a g s  o n e  a n d  beyond c o u l d  a p p e a r  t o  b e  

/ s i g i n i f i c a n t ,  
', 

To e x a m i n e  whether this t y p e  of b i a s  is p r e s e n t  i n  the 4 

South Korean  mon th ly  series, it was b r o k e n  i n t o  t h r e e  seqnents 

of six, four a n d  eight par s  r e s p e c t i r e l y .  The a u t o c o r r e l a t i o n  

coeff icients  a r e  r e p o r t e d  u p t o  lag 16 i n  T a b l e  4 . 3 .  F o r  t h e  

first and  third s u b - p e r i o d s ,  n o  aa t o c o r r e l a t i o n  c o e f f i c i e n t  is  

s i g n i f i c s n t l y  d i f f e r e n t  from zero, I n  t h e  s e c o n d  sub-period,  

h o ~ e v e r ,  tuo c o e f f i c i e n t s  are f o u n d  t o  be s i g n i f i c a n t  a t  t h e  

f i re  percent lerel. An exanination of the s e c o n d  s u b - p e r i o d  

r e v e a l s  that the o f f i c i a l  e k h a n q e  rate od won was  frequently 

devalued i n  196Q a n d  1965,.  - 22 r e s u l t i n g  

---------a- ------- 
*rPor i n s t a a c e ,  won was d e v a l u e d  on 3ra Hap, 1964 and a system 
of f luc tuat ing  rate uas introduced. It was further devalued i n  
March and i n  J u n e  of 1965. Vhen these two years are dropped  from 
the secmd s a b p e ~ i o d ,  the autocorrelation fttnctions for  t h e  
r e m a i n i n g  two y e a r s  t u r n  o a t  to  be w h i t e  n o i s e .  



TABLE 4.9 

Aut ocorrelat ioas  of the Seqmented Soatb Korean Series 

( 219  Months ) 

LAG t963012  19670 12 1976.3 

* s i g n i f i c a n t  at . 0 5  l e v e l ,  



!FABLE 4.10 .- 

Currency Price Change Buns for Bxchange Seriestl59 Weeks) 

CU%REBCP TOT 1IL TOZ'AL 

OBSERVED EXPECTED 

BUIS BUNS 

Taiwanese 1 

Dollar 

* s i q n i f i c a n t  at .05 level. 



OBSERVED EXPECTED EBBOR 

Indian Rupee 108 

South Korean 

Won 

Taiwanese 

Dol lar  117 1 16.64 c 7.30 

* s i g n i f i c a n t  at .05 l e ~ e l .  - - 



i n  many discrete shifts i n  t h e  Bean o f  the prucess  q e n e r a t i n q  

t h e  rates of return o d c u r r e n c y  p o s i t i o n s .  These jaifts biased 
\ 

t h e  a u t o c o r r e l a t i o n  c o e f f i c i e n t s  f o r  t h e  mon th ly  series of t h e  

South korean won. Hence, it would be r e a s o n a b l e  t.o c o n c l u d e  t h a t  

the null '3-ypot hesis o f  marke t  e f f i c i e n c y  for  t h e  South Korean 

won cannot be re+cted, a t  least f o r  t h e  s e g ~ e n t e d  series 

despite s o n e  apparent signs of d e p e n d e n c e  i n  the poo led  series. 
. .< 

Runs A n a l y s i s  e 

.This a n a l y s i s  h a s  been  w i d e l y  used f o r  t e s t i n g  t h e  

r andomness  of the series of stock p r i c e s  {Pama, (1965) ) aad 

freely f l o a t i n q  exchanqe r a t e s  ( B u r t ,  Kaen a n d  Boo th  (1977). 

C o r n e l l  and D i e t r i c h  ( 1978) ) . 
A r u n  .is defined a s  a sequence of price cbanqes o f  the same 

s i q n .  Buns o - and  0 pica  c h a n g e s  for  m o n t h l y  and  weekly 

exchaage r a t e  series of  t h e  three c u r r e n c i e s  were conpu ted .  2 3  

By a s s a m i n g  t h a t  t h e  s a m p l e  p r o p o r t i o a s  of positive, r' 

-. 

n e g a t i v e  and  zero price c b a n q e s  are good estimates of t h e  

p o p a l a t i o n  p q p o r t i o n s ,  under the h y p o t h e s i s  of independence, 
d 

the total expected number of runs of a l l  s i g n s  of an exchange 

rats series --re estimated as follows: ** 

2fFor d e t a i l s  of rnris of d i f f e r e n t  l e n g t h s  of +, -, sad 0 ,  see 

--. a p p e ~ d i r  t5 chapter four. 

+*This s e c t i o n  relies h e a r i l p .  on  Fama (1965) pp. 74-76. 



where I is t h e  t o t a l  number of price 'changes, and t h e  n are 

numbers of price changes of each sign. The s tandard  error o f  m 

is, 

- 

For larqe sarples, t h e  d i s t r i b u t i o n  of t h e  total  number of 

t a n s  i s  approx imate ly  noraal with mean m and s tandard e r r o q  , - 
To t e s t  whether the difference between  the actual and the 

expected narber of runs is s i g n i f i c a n t l y  d i f f e r e n t ,  the 

f o l l o w i n q  statistic is computed: 

where E i s  a standard normal razkate d i s t r i b u t e d  with  mean zero 

and variance one and 1R in tie numerator i s  a d i s c o n t i n u i t y  

adjustment .  If K lies in the i n t e r v a l  + 1.96 and - 1.96, then 

the hypothesis of independence cannot  be rejected a t  f i v e  

percen t  l e v e l  of s ignif icance .  

T a b l e  4 . 1 0  shows the t o t a l  e x p e c t e d  and actual number of 
/ 



rans for t h e  u e e k l y  series, These r e s u l t s  indicate that for the 

Soath Korean lion and t h e  Taiwanese d o l l a r  t h e  total number of 

obse rved  r u n s  i s  greater t h a n  expec ted .  However t h e  r e v e r s e  is 

true f o r  t h e  I n d i a n  rappee. .But f o r  none of  the c u r r e n c i e s ,  was 

this d i f f e r e n c e  s i q n i f i c a n t  a t  the .05 l e v e l .  

The actnal  and expected number of runs f o r  the monthly 

series a r e  qkven i n  T a b l e  4.11. For t h e  Taiwanese d o l l a r ,  t h e  

a c t u a l  n u s b e r  of runs is very close t o  the e x p e c t e d  number o f  

r ans .  The a c t u a l  naaber of r u n s  f o r  the Irdian r u p e e  and S o a t h  

Korean w o n  a r e  less than the expected. But, only for  the Sontfi 

korean won is t h i s  d i f f e r e n c e  s iqn9f i cant  a t  f i r e  percent l e v e l ,  

i n d i c a t i n g  p o s i t i v e  s e r i a l  c o r ~ e l a  tioe, But, when a c c o u n t  i s  

taken-of t h e  fact  t h a t  t h i s  series i s  mean n v a - s t a t i o n a r y ,  this 

result i s  n o t  s u r p r i s i n g .  Therefore, t h e  r e s u l t s  of t h e  rues 

analysis a l s o  support t h e  h y p o t h e s i s  of independence .  

- 
Filter R u l e s  

I n  order  t o  detect dependencies t h a t  are not 'a strict \ 
function of time ( e. g . ,  are of n o n - l i n e a r  for.), c e r t a i n  

t r a d i n g  strateqies called filter r u l e s  have  been devised. These c 

filter r o l e s  were f i r s t  employed by h l e x a n d e r  (1961) to identify 

potentially profitable s v i u q s  in stock p r i c e s .  

The f i l ters  are buy and  sell roles based on past a n d  

c u r r e n t  b e b a v i o a r  of the exchanqe rate. The r u l e  emplo led  i n  



this study is, "Bay when the  price is XX above its p r e v i o u s  low 

and sell when price is Y% below its p r e v i o u s  hiqh". A s  i s  

e v i d e n t ,  an i n f i n i t e  number of such  rules can be desiqned b y  

vary ing  X and I and changinq the basic form of t h e  above 

mefiioned rnle. +I The p r o f i t s  from following t h e s e  t r a d i n q  

rules should then b e  compared to the  profits from buyinq and 

h v l e a q  t h e  cnrrency. The l a t t e r  does not refer to buyinq and 

holding the home currency but  t o  buyinq t h e  f o r e i g n  currency i n  

the b e g i n n i n g  of the p e r i o d  and t h e n  s e l l i n q  it a t  t h e  end of 

the p e r i o d  to  qet bac& i n t o  t h e  domest ic  currency. 26 

In a p p l y i n g  t h e s e  r u l e s ,  the follouing~assu~ptioas are 

made. (a) The trader does n o t  engage i n  s h o r t  s e l l i n g  and a l l  

t r a n s a c t i o n s  take place i n  the spot market .  (b) The investor has 

already  made d e c i s i o n s  w i th  reqard t o  t h e  a l l o c a t i o n  of w e a l t h  

among domest i c  securities and bas a v a i l a b l e  with him s o n s  cash 

balances. The filter r u l e s  on17 act  a s  a qnide' in t h e  a l locat ion 

df these cash b a l a n c e s  aaonq different kinds of money, (c) Bo 

interest is earned on any of the funds, In other words, t h e r e  is 

no inrestneat  income, so that the reported 

----------me-----  #- 

Z s O n e  such m o d i f i c a t i o n  is the moving average r u l e .  Under this 
rnle, a moving average of a specified l e n g t h  is calculated and 
foreign currency  purchased when t h e  exchange rate moves XX above 
the moving arerage; when it faUs EX belvv the 8oving average ,  
the i n v e s t o r  moles back i n t o  t h e  d o a e s t i c  currency. 

.&For a, detailedk rationale on this, see Logue and Sueenep 
(1  977) 



TABLE, 4.12 

app l i ca t ion  of F i l t e r  R u l e s  on fadian Data 

( 1  59 Peeks)  

- H I ~ I I I I I I I I & O - O - - - - - - - O - - - - - - - - - - O - - - - - - - I . I I - - - - - - - - - O - - - -  

Before transaction costs 

------.-------- UII--o--o . -II  

-Buy and hold 



PILTEB AVERAGB AV EBAGB AVEBAGB 

S I Z E  TBAESACTIOIS PBOFIT Pp PROFIT PEB 

PER YEAR YEAR ( X )  

Buy and Hold 3-54 
Y: 



Table 4 - 1 4  

l p p l i c a t i o n  of Fi l t er  Rules on South Korean Data 

Before transaction costs 

I 

S I Z E  TBAISACTIOHS PROFIT PER PROFIT PEE 

P a l  'IIEAR PRABSACTIOlr (X) YEAR (%) 



Application of F i l t e r  Rules  on South Korean Data 

Before transactioa costs 

PI LTEB AV E R A 6 8  AVZRAGE A V E R A G E  

S I Z E  TBABSACTIOIS PROFIT PER PROFIT PER 

PEE PEAR TRAHSACTIOW (s) Y E A R  (%) 



~ p p l i c a t i o n  of Filter Rules on Taiwanese Data 

' 1153 Weeks) 
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profits  accrue o n l y  from f o l l o w i n g  the t r a d i n g  s t a t e g y  a n d  

h o l d i n q  m n e y .  fd) There are n o  t r a n s a c t i o n s  costs. 

There is a  setions l i m i t a t i o n  i n  t h e  f i l t e r  rule 

strateqies, T h e  a p p l i c a t i o n  of these r u l e s  to stock aarke t s  h a v e  
Q 

i n v o l v e d  s h i f t s  b e t  ween money and securities, t h a t  is, between 

t u o  assets o n l y ,  w h e r e a s  t h e  portfolio t h e o r 7  makes a s t r o n g  

case for a f u l l y  d i v e r s i f i e d  p o r t f o l i o  consistinq n o t  o n l y  of , 

money and  secnrities ba t  of d i f f e r e n t  types of c u r r e n c i e s ,  b o n d s  

etc. However. t h i s  L i m i t a t i o n  is q e o a r a l l y  a c c e p t e d  f o r  the &e 

of s i r p l i c i t p  and a l s o , b e c a o s e  i t  is  impossible t o  p r o v e  t h a t  no 
% 

p r o f i t s  can be made u n d e r  any rqle, 

I n  o r d e r  t o  reduce t h e  number  o f  trading  s r a t e q i e s ,  buy t, 
a n d  sell f i l t e r s  (X% a n d  ?% a b o r e )  were assnmed t o  be e q u a l  i n  

all cases, These buy and sell l i m i t s  v a r y  between .25% and 4% 

fo r  the m e e k l y  series a n d  between .25% a n d  8% f o r  t h e  m o n t h l y  

series. The results from a p p l i c a t i o n  of these r u l e s  are q i v e n  i n  

Tables Y ,  I2 t h r o u g h  4.17. z t  

Tbe results show t h a t  i n  t h e  case of w e e k l y  series the 

f i l t e r s  a b o r e  1% i n r a r i a b l y  l i e l d  n e g a t i v e  rates o f  r e t u r n  fo r  

all three  c u r r e n c i e s ,  b a t  f o r  fi l ters b e t w e e n  .25% and . 75%,  

positive a n n u a l  rates of return were r e a l i s e d ,  so= . i n  - e x g e s s  of 

105, P a r  t h e  month1 y series, f i l t e r s  b e l o w  1 X g e n e r a l l y  

outperformed t h e  b u y  a n d  hold s t r a t e g y .  However, tuo p o i n t s  ------*----.)-.. 
*?For a d e s c r i p t i o n  of t e c h n i c a l  d e t a i l s  re la t inq  to  f if ter 
rules, see t h e  t e c h n i c a l  a p p e n d i x  t o  c h a p t e r  fire. 



should be b o r n e  i n  mind when i n t e r p r e t i n q  some of t h e  s e e m i n q l y  
L 

h i q h  r a t e s  of r e t u r n .  F i r s t ,  t h e s e  rates of r e t u r n  h a v e  n o t  been  

a d j u s t e d  for t r a n s a c t i o n  costs. These costs could be 

p a r t i c n l a r l y  h i g h  i n  this type of market where the i n f o r a a t i o n  

on  p a r t i c i p a n t s  and p r i c e s  is imperfect, and  t h e  marke t  is 

r e l a t i v e l y  t h i n ,  Second ,  for  our p u r p o s e s ,  t h e  r e l e v a n t  c r i t e r i a  

ought to be t h e  a v e r a q e  p r o f i *  per t r a n s a c t i o n .  P o s i t i v e  p r o f i t s  

c a n  be realised o n l y  when t h e  t r a n s a c t i o n  cos ts  i s  less t h a n  t h e  

a v  e r a q e  prof it  per t r a n s a c t i o n .  

Though, i t  was n o t  possible t o  get  a re l iable  estimate of 

t h e  t r a n s a c t i o n  costs, s o n e  i n d i c a t i o n  of t h e s e  c o s t s  c a n  be 

o b t a i n e d  b y  l o o k i n g  a t  t h e  boy and sell d i f f e r e n t i a l  reported i n  

Table  4.18 for a t y p i c a l  day ,  28 The buy and se l l  d i f f e r e n t i a l  

as a p e r c e n t a g e  of selling p r i c e  v a r i e s  be tween  3% t o  8.33%. 

Even i f  3% is t a k e n  to be t h e  average r e p r e s e n t a t i v e  figure of 

t r a n s a c t i o n s  costs i n  these m a r k e t s ,  a l l  t h e  p r o f i t s  f r o m  the 

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

as p o i n t e d  o a t  earlier, t h e  p r o f i t s  t e p o r t e d  i n  column 4 

are t h q h  r e s n l t i n q  from f o l l o u i n q  a t r a d i n g ' s t r a t e g y  alone and  

d o  n o t  i n c l u d e  income f rom i n t e r e s t  e a r n i n g s ,  I f  a n  i n t e r e s t  

differential exists i n  f a v o a f  of the home country, t h e n  'the 

--HIIII*III------ 

Z B T h i s  i n f o r m a t i o n  h a s  been p r o v i d e d  by  Deak a n d  Co., Hongkonq, 
The v e e k l y  b l a c k  market e x c h a n g e  r a t e  data p u b l i s h e d  i n  t h e  Far . 

ECORO~~&;.- n a a e  this a q e n c y  as t h e  source. 



Indian  rupee 

South Korean won 0.62 0.72 8.33% 

Taiuanese d o l l a r  13.60 13.40 2.99% 

Source: Deak and Co,, Hong Kong 
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filter profits {unadjusted f e ~  the i n t e r e s t  'rate differential) 

would t e n d  to be biased npuards, T h s  converse would hold'  if 

i n t e r e s t  r a t e s  abroad are hiqhar: t h a n  a t  hose. 

I n  a developing country, h s i d e s  t h e  restrict ions o n  the 

f o r e i q n  sector, controls  a l s o  e x i s t  on t h e  financial sector  o f  

the economy i n  the form of in t ere s t  r a t e  c e i l i n q s  on deposits. 

Thus, t h e r e  emerges a black ~ a r k e t  for loanable f a d s  i n  

addition to a black narket i n  foreiqn currencies. The interest 

rates i n  these markets are g e n e r a l l y  higher t h a n  those i n  the 

controlled market, If these hiqh i n t e r e s t  rates are  used  t o  

a d j u s t  the profits fro. the various trading s t r a t e q i e s ,  the 

c o r r e c t e d  profits  w o u l d  be eren lover, Thus ,  any claim t h a t  

correlates  high (unad j usted) prof i t s  w i t h  rarket  inefficiency 

l u s t  be v i e w d  vith scepticism. 

F i n a l l y ,  a l l  users of f i l t e r  rule strateqies must realise 

that filter rules are constructed ex pgst , whereas  t h e  real  

-- -----*-------- 
29The i i p l i c i t  assrrmption is t h a t  t h e  money is  h e l d  for half t h e  
period under consideration i n  t h e  h o ~ e  c u r r e n c y  and for the 
other half i n  the foreiqn cnrrenc7. T h u s ,  the individual asinq 
t h e  filter s trateqp t o  exploit t h e  p r o f i t a b l e  s w i n g s  earns - 
smaller i n t e r e s t  e a r n i n q s  a s  corpared v i t h  those  earned by  n o t  
fo l lowing  the f i l t e r  s t r a t e g g .  

An i n d i c a t i m  of interest ra te  d i f f e r e n t i a l s  between the 
U.S. and the o t h e r  countries for the period covered by t h i s  
study can be o b t a i n e d  by e x a r i n i n g  t h e  short term interest 
r a t e s .  For instance, in the U.S., the s h o r t  term interest rate  
3eriaq 1358-i373 k a s  risen from 2.5% t o  T5,UJ.  For South  Korea 
and I n d i a ,  it rose fro. 6 . 6 5  t o  IS%, and from Q X  to 8 .5% 
respectirel~. Per Pafuaa, it fell from t 4 . W  to t2,5%.fSource: 
P t - t i o n a &  P b ~ c i a k  Statis-) . 



test of market  e f f i c i e n c y  o u g h t  t o  be based on  94 m- rules. 
P o o h  77)  pointed oat t h a t ,  Vt is o b v i o u s  that for 

. , . . . one could  always  constract, f41i pgSf;@ 

rule u k i c h  would hawe p r o v i d e d  excellent 

r e t u r n s .  a 4 e s t  of a m e c h a n i c a l  tradinq rule requires t h a t  the 

rule be selected first and the series 1ater.a 

I n  this chapter, m o d e l s  of t h e  weak form v e r s i o n  of the 

efficient market h y p o t h e s i s  w i t h  reference t o  t h e  e x c h a n q e  rates 

were discnssed. One snch model  was u s e d  to test whether the 

f o r e i q n  exchange trading i n  the b l a c k  m a r k e t  for India, S o u t h  

Korea and Taiwan i s  efficient or n o t .  

Black markets are characterised by hiqh  t r a n s a c t i o n  costs 

and i aperfect i n f o r m a t i o n  reqardinq prices and p a r t i c i p a n t s ,  

Further, these markets-are o f t e n  t h i n  a n d  s e g m w i t e d ,  All these 

factors are p o t e n t i a l  i m p e d i m e n t s  to an efficient adjustment of 

exchanqe  rates t o  a n y  n e u  i n f o r m a t i o n ,  The p u r p o s e  of this 

c h a p t e r  was to see whether these i m p e d i m e n t s  are s t r o n g  enough 

to cause market i n e f f i c i e n c y .  @ 

T h e  tests of t a r k e t  ef f i c i s n c y  c o n s i s t e d  of statistical 

significance of antocorrelation c o e f f i c i e n t s  of rates of retarn 

on carrenc). positions, runs a n a l y s i s  and Alex&nderi ,an filter 

rules. O n l y  the filter rules provided s o n e  e v i d e n c e  of market 



i n e f f i c i e n c y  when the fi lters chosen were less t h a n  1 percent .  

But, when account is taken of the transact ions  costs, it becomes 

dif f i c u l t  to reject the hypothesis t h a t  black matkeks in foreign 

currencies for &pdia, South Korea and Taiwan are e f f i c i e n t  

at least  in t h e  weak for. sense. 



Y, Concluding Coamants 

B l a c k  marke t s  i n  f o r e i q n  cnrrencies usually eaerge whenever 

r e s t r i c t i o n s  are i ~ p o s e d  on t h e  f o r e i g n  sector of t h e  economy, 

In this thesis, I s t n d i e a  t h e  nature of these markets. 

s p e c i f i c a l l y ,  t h e  thesis examined the determinants of the black 

market exchange r a t e  for India and t h e  efficiency of t h e  black 

markets in foreign exchange for I n d i a ,  Taiwan and South Korea, 

I s h o v e d  i n  c h a p t e r  one t h a t  t h e  d e t e r m i n a n t s  of b l a c k  

marke t s  i n  foreign currencies ate of great i n t e r e s t  to t h e  

c e n t r a l  =bank of a c o u n t r y ,  for t h e  black market exchange  rate 

affects t h e  reserve flows. A d i f f e r e n t i a l  between the official 

and the black m r k e t  exchanqe  rate t e n d s  to  create an i n c e n t i v e  

for traders t o  under- and o v e r - i n v o i c e  e x p o r t s  and imports, thus 

d i v e r t i n q  foreign exchan&e t r a n s a c t i o n s  to t h e  black aarket .  

Second, a p r e m i m  on foreign c u r r e n c i e s  also d i v e r t s  t h e  flow of 

t e n i t t a n c e s  by residents abtoad t o  t h i s  market. Third, the 

practice of miter- and o v e r - i n v o i c i n g  distorts the c p . p o s i t i o n  

of t h e  official t r a d e  fiqares, thereby affecting the aid 33ous 





pxincipal d e t e r m i n a n t s  of t h e  exchange rate i n  the b l a c k  market 
* 3-  

for Ind ia  are,  the  official exchange r a t e ,  the nominal gaantit.y 

of soney, the real l e v e l  of income, t h e  raterest rate,' t h e  world 

p r i c e s  of q o l d  and silver. and the world price l e v e l .  The 

paraneters of t h i s  model were es t ina ted  by using ordinary least 

squares. The r e s u l t s  shoved that changes in the d o m e s t i c  money 

stock, t h e  interest rate, the uorl'd p r i c e  of g o l d  and t h e  - 
a o a e s t i c  r e a l  income have  a s t a t i s t i c a l l y  significant effect o n  

the black market  dxchange rate. 

I n  a country where the o f f i c i a l  exchange rate is 

o r e ~ ~ a l o e d  but pegged and t h e  foreign exchange i s  a+lucated by 

the a u t h o r i t i e s ,  t h e  o f f i c i a l  foreign exchanqe r e s e r v e s  

f l u c t u a t e  i n d i ~ e c t l y  as a result of monetary d i s e q u i l i b r i u m  a t  

home. A s  t h e  s t a t i s t i c a l  r e s u l t s  presented k~ chapter three 

ind ica te ,  an increase i n  t h e  domest i c  money s t o c k  r e s u l t s  in a 

depreciation of the black market exchanqe rate. T h i s  increases 

t h e  d i s c r e p a n c y  between the official and t h e  black market 

exchanqe r a t e ,  thereby increasing t h e  incentive to under- invo ice  

exports and l o w e r i n g  the incentive t o  o v e r - i a v o i c e  erports. 

Pnrther,  r is ing domest ic  p r i c e s  c a u s e  exporters t o  d i v e r t  

exports t o  the domest ic  market. Thus, one arrives at the 

famil iar result t h a t  u n d e r  fixed exchange r a t e s  an e x p a n s i o n  of 

the domestic credit component resnf t s  in a loss of foreign 

erchaaqe reserves f ~ o h n s o n ,  f 1973) ) . T h e r e f o r e ,  a r e s t r a i n t  on 

the domestic credit c r e a t i o n  is one of the i a p o r t a n t  o p t i o n s  



a v a i l a b l e  t o  t h e  c e n t r a l  bank for p r e v e n t i n g  r e s e r v e  losses when 

t h e r e - e x i s t s  a b l a c k  market for f o r e i g n  currencies, 

The r e s u l t s  f u r t h e r  s u g g e s t  t h a t  the price o f  q o l d  i n  the 

v o r l d  m a r k e t  greatly influences t h e  p r i c e  of o n e  U.S. d o l l a r  in. 

the b l a c k  market. The r i s i n q  world price of g o l d  through 

i n c r e a s e d  money demand tends t o  l o v e r  (appreciate) t h e  b l a c k  
d 

market exchange rate. Hence, if l e g a l  i m p o r t  of q o l d  is a l l o w e d  

freely, the resulting loss of  foreign exchange  m a y  n o t  be 
- 

c o n s i d e r e d  mdes i rab len  , e s p e c i a l l y  when t h i s  f a r e i q n  exchange i s  

r e q u i r e d  for o t h e r  h i g h e r  valued a l t e r n a t i v e s  ( p r i m a r i l y ,  for 

development) .  But, it is well known t h a t  smugql ihq  is not a l w a y s  

welfare n a r i a i s i n q  1 and smuggl ing  of cjold coupled with exchange  

controls c o n t r i b u t e s  to t h e  emergence of a -black market, which 

. indirectly affects r e s e r v e s  i n  t h e  way discussed earlier in t h e  

f i rs t  c h a p t e r .  To a l l  this s h o u l d  then be added t h e  c o s t  of 

e n f o r c e m e n t .  T h e r e f o r e ,  the w o p t i r n m m  p o l i c y  a p p e a r s  t o  be t o  

b a l a n c e  t h e  loss of r e s e r v e s  due to l e g a l l y  p e r m i t t e d  impofts of 

s o l d  a g a i n s t  the increased flow of r e s e r v e s  which would r e s u l t  

from t h e  reduced  size of the black a a r k e t  (and a lower premium 

on t h e  foreigg c u r r e n c i e s  i n  this n a r k e t ) .  

Farther ,  as t h e  e m p i r i c a l  r e s u l t s  i n  chapter three sere 

g e n e r a l l y  s u p p o r t i v e  of t h e  model, it shows  the r i c h n e s s  of the , 

monetary approach t o  t h e  exchange  rate determination. with 
- ~ - C I I I I I U I 1 I 1 * I I  

I For a d e t a i l e d  welfare a n a l y s i s  oh- smugglinq,  see Bhagvil t i  and 
Hansen 11973) and Johnson (1974) .  



r e f o r m e l a t i o n  of so= of t h e  main assumptions, interesting 

results were o b t a i n e d  for t h e  black market exchanqe r a t e .  

leak form tests of market e f f i c i e n c y  were performed on t h e  

black aarket exchanqe r a t e  series for India ,  South Korea and 

Taiwan i n  c h q p t e r  four. I carried o u t  these tests on b o t h  the 

w e e t l ~  and the monthly exchanqe r a t e  series. The tests c o n s i s t e d  

of t h e  statistical significance of auto-correlati of 

r a t e s  of r e t u r n ,  non-parametr ic  tests l i k e  t h e  

. Aleranderian filter rules.. Some e v i d e n c e  of market inefficiency 

was found i n  the use of fi lters less than 1%. However, when 

account is taken of the transactions costs these p r o f i t s  are no 

greater t h a ~  those found for a buy and Bo ld  s t r a t e q y .  Phns, t h e  

overall results suggested that i t  is difficult t o  reject t h e  

hypothesis t h a t  black markets in foreign c n r r e n c i e s  for India. 

s o u t h  Korea and Taiwan are e f f i c i e n t  a t least  i n  t h e  weak for. 

s e n s e .  

an i n t e r e s t i n g  b u t  somewhat paradox ica l  i m p l i c a t i o n  of t h i s  

study is t h a t  i m p o s i t i o n  of controls by t h e  q o v e r n m n t  on 

tradinp i n  foreign exchange  creates incentive for t h e  t r a d e r s  to  

d e v e l o p  a k i a d  of " f r e e - t r a d e  zonem i n  t h e  form of a black - 

narket.  And t h i s  mtradinq zonem i s  * e f f i c i e n t '  a s  far a s  t h e  

a l locat ion  of b l a c k  f o r e i g n  exchange to the  v a r i o u s  u s e r s  i s  

concereed . 
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Eb = P r i c e  o f  one U . S .  d o l l a r  i n  rupees i n  the b l a c k  marke t ,  
q u a r t e r l y  average of t h e  n o n t h l p  data. Sonrce: Pick's 
Currency Yearbook {l975-76), 

Eo = P r i c e  of one OIS. d o l l a - r  i n  r u p e e s  i n  the o f f i c i a l  market ,  
q u a r t e r l y  a v e r a g e  of t h e  monthfy d a t a .  Sonrce:ZflF, 
I n t e r n a t i o n a l  F i n a n c i a l  Statistics, 

!J = Stock o f  E l  i n  I n d i a ,  q u a r t e r l y  a v e r a g e  of t h e  monthly  d a t a ,  
s e a s o n a l l y  a d j u s t e d ,  Source: IMP, I n t e r n a t i o n a  1 P i n a n c i a l  
S t a t i s t i c s .  

i = I n t e r e s t  rate i n  I n d i a .  Proxked b y  t h e  q u a r t e r l y  a r e r a g e  of 
a o n t h l y  call  money rate, Soarce:IflF, I n t e r n a t i o n a l  P i n a n c i a l  
Statistics, 

Pg* = Price of g o l d  i n  the world market.  Approximated b y  
q u a r t e r l y  a v e r a g e  of n o n t h l p  p r i c e s  i n  t h e  London qo ld  
market, Source: Bank of Enqland Q u a r t e r l y  B u l l e t i n .  

Ps* = Price of s i l v e r  i n  t h e  world market.  Quarterly a v e r a q e  o f  
the monthly p r i c e s  i n  Hew York, where the monthly ~ r i c e - h a s  
been a p p r o r i m a t e d  by taking t h e  averaqe of prices i n  t h e  
r i d d l e  of the month and t h e  price a t  the end o f  month. 
Source ( for  daily p r i c e s ) : V a l l  S t r e e t  J o u r n a l .  

Pw = P r i c e  level i n  t h e  rest of t h e  uorld,  proxied b y  t h e  0.S. 
i r r p l i c i t  p r i c e  d e f l a t o r .  Obta ined  b y  d i v i d i n g  n o m i n a l  G%P by 
real G I P  (1972 0 ) .  and then m u l t i p l y i n g  b y  100. Source: 
Survey  of C u r r e n t  Business, J a n u a r y  1976 and J u l y  1977, 
T a b l e  1.2. 

Yp = Real income i n  India, approx imated  by  t h e  quarterly a v e r a q e  
of monthly i n d e x  of industrial p r o d u c t i o n ,  s e a s o n a l l y  
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Bonth lp  Abstract of  S t a t i s t i c s ,  C e n t r a l  S t a t i s t i c a l  
O r q a n i s a t i o n ,  Government o f  I n d i a .  



lppendhx t o  Chapter 4 

In this appendix ,  I i i i s c u s s  some technical d e t a i l s ,  I 

report runs of different l e n g t h s  of +, -, and 0 price changes 

for b o t h  t h e  weekly a n d  t h e  monthly black market exchange rate 

seri'es for India, Taiuan and South Korea. Buns of d i f f e r e n t  

lengths are reported i r i  Tables 41 .1  through 4A.6. I n  a d d i t i o n ,  I 

discuss hau t h e  a v e r a g e  profit per year for the  various fi-lters 

h a s  been computed, 

Average Prof it Per Transaction . ( i n  %I , B & ~ R  ~ a m i s s i o n  

It i s  e s t i m a t e d  a s  follovs: 2 for each move, as d e f i n e d  by 

a specified filter, let the variable, K, denote the di f ference  

bet ween t h e  logarithas of the npper and lover e n d p o i n t s  of move. 

L e t  B be t h e  a r e a g e  logarithmic profit de f ined  as  B = E - 2P, 
where F is  log( l+f )  and f is t h e  f i l ter  expressed as  . 1 0  for a 

10% filter. The q u a n t i t y  2P refers to-the portion of t h e  move 

that is used up in getting i n  and o u t .  on  an upmove of averaqe 

size a, t h e  percentage profit  would be Pu = 190 (ant i loq  f - I ) ;  

on a dmnaove, Pd = 10QPu/(l00+Pu). 

*-----*--HI------ 

Z T h i s  section relies on Alexander (1961) Table 7 .  



The average prof it repfirted in T a b l e s  4.12 through 4,17 is 

t h e n  e s t i m a t e d  as, 
1/2 1 /2  

P (100+Pu) (100+Pd) ' - 100 

Average Number of T r a n s a c t i o n s  Pet Year 

A transaction is d e f i n e d  as a purchase and sale ,  t h u s  

requirinq two commissions. For each exchange rate series, t h e r e  
* 

is o n e  t e r m i n a l  transaction, terminated not by a f i l t e r  s i q n a l  

but by the period liut. The c o r r e s p o n d i n g  terminal move is 

c o u n t e d  as. half a save i n  t h e  c o m p u t a t i o n  of H,  and the nuaber 

of t r a n s a c t i o n s  per year. 

Averaqe Profit Per  Pear f i n  %) , Before Commission 

It is estimates as f o l l aus=  
9 

too  f 1 + (P/100) 1 - too,  

where q is t h e  average number of transactions p e r  yeas. 

Bistograms of t h e  standardised exchange r a t e  series are 

shorn in fiqares 4A, 1 to 4 b . 6 .  



PABLE 4A+ 1 

Runs a n a l y s i s  of E e e k l y  Series for India  



BUJl L E B 6 f E  OBSERVED 

I U  HOUTHS - + 0 

TOT 1L 50 51 7 



TABLB 41.3 

Runs a n a l y s i s  of Weekly Series for South Korea 

I5 WEEKS - + 0 

TOTAL 32 27 40 



f 
/' 

TABLE 6A.4 

Runs A n a l y s i s  of Bonthlgr Secies for Sooth Korea 

R U B  LEIGTH OBSERVED 



Runs k n a l y s i s  of Week17 Series for Taiaan 

II PEEKS I 4 0 



\ 
TOT hL 57 55 5 



TABLE 4 s  12 

Applica-tion of Fi l t er  aules on Indian data (leeklj) 

Before transactian costs 

Bay and h o l d  



TABLE 4 s  13 

Appl icat ion  of Pilter Rules on Indian data (Monthly) 

Before transaction costs 

PILTEB AVEB16B bVBRAGB A V E R A G E  

S I Z E  TBAESACTIOWS PBOPIF PEP PROPIT 43% 

PEE4 Y E A R  YRAl!lSAC9!108i (%) I E A R ( % )  
r 

Buy and.Hold 3,54 



Table  4-14  

Application of F i l t e r  Rules  on South Korean data ( P e e t l y )  

Before transaction costs 

AV E3 AGB AVEPAGE AVERAGE 

SIZE T B A I S I f f I O Y S  PROFIT PER PROFIT PER 

7 .  PBR YEAR 



TABLE 4 , tS  

Applicat ion of F i l t e r  Rules t o  Sooth Korean Data (Bonthly)  

Buy and Hold 7.71 



TABLE 4.16 

Before transaction costs 

FILTER AVERAGE AVERAGE AVEBAGE 
v 

SIZE TR A I S 1 C T I O I S  PROFIT PER PROFIT PEB 

Buy and B o l d  -3,104 



A p p l i c a t i o n  of Fi l ter  Rules on Taiwanese Data (Honthly) 

FILTER AV EBAGE A V E 8 A G E  A V E R A G E  , 
- 

S I Z E  TR AlSACT IOBS PROPIT PER PROFIT PER 

Buy and Hold -0.04 
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