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Abstract 

In ·this thesi s 'le examine currency s~bst,~ tution in 
,r> 

Canadian monel" demand vis à" vis the cur~encies of seven 

industria1ized countries. A variant of the model deve10ped 

by Bordo and 'Choudhri (19~a) is estimated to test for the 
\ 

presence and" ~xtent of this substitution. T~e results 

(except for the Br i t i sh pound j conform to expectat ions a,nd 
\ 

comp1emenéarit~ betveen currenc,ies is revea1~. -' The 

modified ' model is then r enhanced 'by the introduction of 

foreign exchange tr,ansactions costs. The resu1ting 
~. .., 

~ncrease~explanatory -,power indicates that previous tests 

vhich have omitted such costs understate the extent of 

currency substitution. Corroborating o~r results as vell as . 
those of other studies that appear in the literature, ve 

,also p~ovide an explanation of why the degree of currency 

~8titution under flexible 'rates exceed. that under fixed 

-rates. ~astly ve question the validity of the Cuddington 

(1983) type tests for the presence of currency substitut,ion . 
which do not dist~n9uish betwee~'exchange rate regimes. 
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Résumé 

~~ :' 

Cette thèse' exàmine' la substi tution monétaire' dans la 

demande de la mon~lie au Canada vis à vis les devises: de sept 
4 

du: modèle Bo~dO et· inQust rial i sés. Une va'riante pays 

Choudhri (1982a) est utilisée afin de verifier la présence 

,et le degré de ,cette substitution. Les .risulta~s (sauf dans 

le éas de la livre ste'rling) s'accordent aux attentes et 

révélent une complementari té entre les devises. Le modèle 

'modifié est alors améliore par l'incorporation des côuts de 

transaction dans les échànges -'des devises. Le pouvoir 

augmente d'explication qui e.n résulte, indique que les tests 

précedents qui ont omis ces côuts de transaction 

sousestiment le degré de la substitution entre les devises. 

Confirmant nos r,"sultats ainsi que ceux 'd'autres études la 

thèse explique aussi les raisons pour leSqUell~le degré de 

substitution entre les devises sous un régi e des taux 

d'éçhan.,.ge flexibles dépasse celui d'un' régime fixe. 
" Finalement on met en question la validite des, tests du type 

t 

- Cuddingtor( (1983) dans la verification de la présence de la 

substi tution ent re les devi ses ca r ils .ne font pas la 

dist inction entre les reg'imes dé taux' d' echange. 
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CHAPTER 1 

( 
INTRODUCTION 

~ 

The contemporary revival of the monetary approach to 

bal~nce of payments (MABP) and to exchange rate theories may 

be traced to Friedman's contribution to the 'rehabilitation' 

of the guantity theory of money. Extension of this doctrine 
r 

to monetary aspects of open economy analysis i$ credited to 

the initial works of Meade (1951a,b), Po1ak (1957) 

(insti tutional development at the 'IMF) and Johnson (1958) 

(development in the academic circles). Refinement of the 

theory and further contributions benefitted from the wQ.rk,s 

Flem~ of Hahn (1959) , Mundel1 (1961,1962,1963,1968>, 

(1962), Pearee (1961), Kemp (1962), McKinnon and Oates 

(1966) and McKinnon (1968). 

The failure of the Bretton Woods system of adjustable 

pegs and the transition to the. current managedf10at 

vitnessed the extension of the MABP to an ana1ysis of the 

exchange rate. Principal contributors to the monetary 

theory of exchange rate determination include Bilson 

(1978b,l979), Dornbusch (1976a,b), Frenkel (1976) and 

Frankel (1979). 

Mussa' 5 (1976b) 

The approach 15 best characterized by 

observation that the exchange rate lS the • 
price of different national monies and as such i5 determined 

by the equilibration process in the resp~ctive money 
d 

-
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markets. 

The passive r01e assigned to nonmoney assets undèr this 

theory eame under severe critieism in the face of the 

visib1y enhanced role of the market for financia1 assets as 
. 

~ vell as the high degree of interaction between it and the 

money market. Critics argued that it vas no longer 

sufficient to model short run exchange rate behaviour on the 

basis of money market equilibrium only. The exchange rate, 

they argued, vas det~rmined, just like, and concurrently 

vith, the priees of other eommodities, in the equilibration 

process of the markets for financia~ assets. • 1 The monetary 

theory thus evolved into a theory of portfolio ehoice 

permitting arbitrage betve~n transactions separated by 

either time or physical space. The principal contributors 

t~ this viey inelude Branson (J977, 1979), Girton and 

Henderson (1977), Henderson (1977,1980), Isard (1978) and, 

Kouri (1976). 

These Assat market approaches rate " 

determination however stipu1ate asymmetrieal ass'êt:'· demand,. 

funetions. While domestic (and foreign) residents are 

generally permitted to freely hold both domestic and foreign 

interest bearing securities, money may only be held by the 

residents of the country that issues it. Such 'country 

specifie' money demand functions imply that Canadians may 

hold Canadian dollars only, and only Canadians' may hOl?~ 

-



. 
Canadian dollars. Underlyi~9 such an assumption i5 the 

premise that curreniies yield no monetary services outside 

the respective naiional boundaries •. ' Alternatively, the 

. elasticity 'of substitution betveen, domestie and foreign 
Cl 

,currencies is assumed to be zero. 

lt is clear hovever that the acf-of- aequiring or 

disposing securities denominated in foreign curreneies (for 

the portfolio balance model) must, as a first step, 

include conversion into foreign currency cash balances. It 

i5 stipulated in such cases that these balances are held 
\ 

momentarily and are ihstantanobsly converted to their 

intepded use yielding the predicted effect 9n the money 

supply and the exchange rate. It is also predicated, in at 

- least. the morletary models, that the demand for money 15. a 

stable funetion o'f a fev variables; short run disequilibrium 

in the domestic money market and therefore changes in the 

exchange rate are generally due to divergent behaviour on 

the supply side (alternativ~ly, monetary poliey 'excesses'). 

Casual observation indicates that this asymmetrical 

country specifie money demand restriction -is unrealistic and 

may noticeably distort the conclusions of these models. The 

theory of currency substitution (CS) relaxe~ this country 

specific money demand assumption of asset market models by 
, 

permitting transactors ta optimfze, through substitution, 

the currency compos~ion of their portfolios. To this 

, . 

-
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exten~ i t !l'erely extends \ to the currency markets, the 

alternatîves available in other asset markets. Advocates 
, 

'argue 'that ~~bstitution between currencies may be justified 

on the sa me grounds as the optimizing process in the other 

financial asset markets. 

In this thesis we examine the issues and policy 
~ 

implications of the theory of currency su~stitution (CS). To 

this end we provide a synthesis of the analytical argument 

underlying the theory as weIl as a survey of , existing 
~ 

empirical tests. The latter part of the thesis summarize,s 

our own empirical findings., 

Chapter 2 traoes the development of the theory of CS to 

) 

the early 19705 contribution by Klein (1974), Tu1lock (1975) ~ 

and Hayek (1976a,b) to the notion of competitively supplied 

unregulated priv~te sector currencies. It is shown that the 

essenc'e of the theory was advocated by Hayek as early as 

1960. With reference to the works of Boyer (1978), King et 

al. (1978) and Miles .<1978a,b) we identify , the weakness of 

the country specific money demand assumption of conventional 

asset market models stressing that transactors experiencing 

recurrent demand for foreign currencies may exhibit motives 

for holding balances of such currencies similar to foreign 
J 

residents. The extent of substitution between curr,encies is 

shown to be re1ated to the degree to which they provide 

simi1ar monetary services. This in turn is traced to the 
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de~ree of world goods and capital, markets integration. 

Supply side CS is distinguished from CS in demande The 
a 

former is shown to be related ~o the nature of the exchange 

rate regime. The latter to the degree of in~egrati~ in 

world goods and capital markets. With considerations now 

shifted to world demand for domestic money / predicted 

movements in exchange rates no longer follow monetary policy 

"' 'excesses'. CS is show~ to cause exchange rate instability 

such that perfect demand si4e CS implies indeterminate 

exchange rates. The case for a reversion 'to fixed rates 15 

eounter,ed by the Girton and Roper (1981) argument that 

endogenizing the pehavioural r~sponses of issuers may well ' 

dampen exchange rate volatility. 

1 Chapter 3 presents a summary of existing empirieal 
"f' 

evidenee for the Qresenee and extent of CS. The empirical 
"" 

studies are d~vided into two groups: ( i ) those tha't test 

directly for the presence and extent of CS; and (H) those 

that examine the validity of its implications. The former 

is divided further into three parts. One deals with the 

Miles (1978a;b, 1981) type models which estimate the 

elastieity of substitution by maximizing a CES funetion for 

'the produet ion'" of money services subject ,to holding costs. ' 
-

Variants and eritieisms of this type of models are also 

presented. 



J 
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The second category of direct tests reports on the 

sdrdo and Choudhri (1982a) type models which test for the 

\ presence lof cross elastici~y betwe'en currencies using the 

money demand function as the 'tool of analysi5'. Variants 

of this type of model i'nc1ude a !ive country study by Batten 

and Hafer (1984), incorpor~tion of the effects of postal 

strikes by Daniel and Fried (1983), Winder's (1983) study 

using an alternative measure of 'foreign influences' and 

Cuddington's (1983) portfolio balance version. The third 

category which describes models within tbe portfolio balance , 

framework shares the Cuddington (1983) study and inc1udes 

Brillembourg and Schadler's (1979) attempt at estimatin9 an 

eight country matrix of 'semielasticities t
• 

Indirect tests of CS report on Evans, and Laffer' s 

(1977) attempt . to test for the implied interdependence by 

examinin9 the link between exchange rate movements and 

changes in money supplies. Also reported is" Srittain's , 

(1981) study of the interdependence in the divergence from 

respective national trends of income velocities. The 

implied direct systematic lint" between .'world money' and 

national inflation rates is examined within the McKinnon 

(1982) framework. At the end of the chapter we present 

criticlsms of the theory of CS. It is argued that while 

perfect CS may imply intercountry transmission of monetary. 

disturbances, perfect nonsubstitution does not guarantee 

monetary independence.' 
., 

• 

/ 
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In chapter 4 we present a variant of the Bordo and 

Choudhri (B-C) (Y982a) type models of cs. Our model differs 

from its' predecessor as it tncludes the argument for the 

return on the us dollar in addition to tnat for the 

individual foreign currencies. This, it is argued, yields a 

theoretically more acceptable model' for a small 
, 

country 
1 

such as Canada which is noticeably influenced by the 

behavi·our of the us currency. A similar justification May J 

be provided for almost aIl other 
. \ 

countrles given the 

singularly important role of the US' dollar in world \ 

financial markets. 

The B-C model as well as our variant of it are used to 

test for the presence of CS in Canadian money demand with 

respect to the currencies of the US, Belgium, France, 

Germany,' the Netherlands, Swi tzerland and the United 

Kingdom. 

extends 

~xed 

The sample period (based on quarterly data)' 

from 1960/1 to -1984~, and 'results for both the 
'\ -

and the flexible rate periods are prese'nted.- The 

findings'indicate evidence of cs in most cases. It is also 

sU9gested that ours is a test for the presence of nonze~~ 

cross e1asticity such that substitutability as weIl as , 

comp1ementarity be~ween currencies may,be examined. 

~ also questions the validity of the Cuddington" 

(1983) type tests which fail to 4 distinguish betveen 
, ' . 

different exchange regimes since the parametric es~imate. for 

.. 
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the CS argument under separate regîmes is expected to 

diverge from when this distinction is ignored. Additionally 

"e p:ovide what we believe to be an intui tively more 

f acceptable 

flexible rates should 

explanation of why the degree of CS under 

exceed that under f ixed 

o 

rates. This 

is conf irmed by the results of our study as weIl as by the 

majority of other empirical tests. The chapter draws to a 

close by presenting the nwnerical values of the respective 

cross elasticity measures. Comparison of thèse wi th own 

interest and income e1ast ici ty values highlights the' 

magn i tude of the expected shi fts between currencies. ,< 

The analysis in chapter 4 assumes the discrepancy 

between the spot and forward exchange 
.) :.: rates to be an 

accurate measure of the return on foreign currency. In 
, 

chapter 5 we argue that while relatively small compared to 
~ 

the totality of the 'transaction, the cost of ~ransacting in 

f~re~9n exçhange markets may not b~ quite as insignificant 

when coDlpared to the yield, on the foreign currency. Sucb 

costs mus~ therefore be incorporated in tests of CS.· The 

Frenke1 and Levich (1975, 1977, 1981) cost est,imates (base.d 

on triangular currency arbitrage) are adopted and modif.i~d 
. . 

to fit the unique foreign exchange history of Canada. These 

costs are ïncorporated direct1y in the s-c type mode1 as 

well as ln our 'var,iant of i t." Both types of models are 

eJtimated wi th respect to the US 'dollar and the Bri tish 

pound for quarterly data for the same sample periode The 
\ 

< 

ct 

• 
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results indicate, at vorst, some improvement in the level of 

signi f icance. The chapter dravs to a close by l:abulating 

thè'--~speetive cross elasticity measures for, pUl:poses of 
.J 

compar 1 son. 

In chapter 6 we conclude our study by summarizing the 

principal findings and presenting some suggestions for 

furthe~ research. 

, ' 

• 

( 

\ 
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CHAPTER 2 

Currency Substitution ~ Exchange iket Theories 

"' 

10 

In this thesis we relax the cotlntry speci f ic money~ 

demands .'" f assumptlon 0 tradi tional monetary and portfol'io 

balance models <by introducing currency substitution- (CS) in 

money demand .Thi s permi ts one (as Gi rton and Roper 

(~9"81/P.12) point o\.at) to dist ing~ish between issues that 

relate to intercountry trade from those that relate to the 
--

exchange markets. The tJ:leory of CS described be10w is 

applicable irrespect i ve of the number of coun t r hs i nvol ved, 

even though tractability' often requires models to be 
-

restricted to a two, country frsmework.. The li terature on CS 

stresses tnat re1axing the country specifie money~ demand 

assumption. permits consideration of currency issues that 

focu!!_on the t ••• mul ticurrency concept of exch~nge market 

pressure." (Girton and Roper Cl98l,p.14)).' 

Section 2.1 traces the origin of CS to the mid-1970s 

movement 'towards unregulated competitively supplied private 

sector currencies. Ci ting Hayek (1960 ,1976a, b) and Klein 

(1974) as the principal contributers to this literature it 

is asserted that compet ing monies, suppl ied, in a free market 

environment would endogenize the supply process contributing 

, 
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to exchange rate'stability. The 'willingness to hold' of 

4ny currency (later described as demand side CS) lS stressed 

as a more effective regu1ator of exèess supply than , the, 

'benevolent' actions of an 'inept' and manipulated central 

authority. To the extent that the 'competitive supply of 

money' implies CS, Hayek i5 shown to have advocated it i.n 

."'- 1960. 

, 
Section 2.2 highlights the tmplausibili ty of, the 

country specifie money demand argument which implies that 

foreign eurrencies yield no transactions services in the 

domestic country. l t is suggested that transactors such as 

multiplant transnational corporations and money-centre banks 

may weIl experience recurring demand for foreign currencies 

and, hence, may demonstrate transactions, speculative or 

f precautionary motives 'for holding foreign curreney cash 

balances. Subsection 2.2.1 describes the methodology 

commonly employed in estimating relative currency demands. 

This is done by 'way of Tobin' s (1958) two stage money demand 

process where the proportion of total assets held as cash 

balances is determined 810ng with other asset demands in the· 
• • fust stage. ·Once the total amount allocated to money is 

'determined relative holding cost s then determine the .. " 

quant i ty of each particular currency held • 

.. 
Section ,2.3 attempts to i~entify the factors that 

determine the degree of substitution between currencies. It 1 

" 
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is argued that currencies are substitutes to the extent that 

they proviàe similar monetary services. For the 
• 

transactions motive this means the ease with which a unit of 

domestic currency may purchase foreign commodities. The 

provision of similar monetary services ia linked to the 

qegree of wor1d goods and capitalJR8rkets iQtégration. The 

existen~e of significant integration in such markets points 

to a strong a priori case for CS. 

Section 2.4 describes the effect of CS' on monetary .. 
independence. Substitution between currencies in demand i8 

distinguished from supp1y Gide 
1 

CS. The two are analyzed 

with respect to both fixed and flexible exchange rates. 

Subsection 2.4.1 examines the former. The issue of perfect 
, 

supply side CS induced by fixed rates is described and 

critically analyzeà. The impli~ations ~re that fixed rates 

endogenize national money supplies. Subsection 2.4.2 

examines mOrYetary independence under flexible rates. It "is 

shown that since transactors may âiversify the currency 

composition of their cash holdings, predicted movements "in 
, 

exchan~e rates may no longer follow as foreign demand for 

domestic money balances may absorb the excess supply. 

Section 2.5 examines the effect of CS on exchange rate 

volati1ity within the context of the Girton and Roper (1981) 

model. It i5 shown that increased CS causes exchange rate 

instability such that in the limit, when perfect CS exists, 

< ) 



• 

13 

the exchange rate becomes indeterminate. ~hese results, 

hoveve~, are attributed to th~ exogenously determ(ned money 

supply and, rate of retur'n variables in both countries. Once 

the behavioral responses of issuers are endogenized it is 

argued that CS may weil induce exchange rate stability • 

. \ 
2.1, 'ree Monies 

" ••• government has failed, must fail, and will 
continue to fail to supply good money" (Seldon 
in Hayek (1976b, p.4». 

Just as the monetary approach to the balance of 

payments (MABP) and to exchange rate determination traces 

jts origin to domestic monetarism, similarly substitution 

between national currencies traces its roots to the early to 

mid 19705 movement towards unregu1ated, competitive1y 

supp1ied, private sector currencies. Principal contributors 

are Hayek (1976a, b) who concedes intel'lectual precedence to 

Klein (1974, but written in 1970) and Tullock (1975). This 

section synthesizes their contribution. There seems little 

doubt that this movement was influenced in no sma1l degree 

by the exhaustive theoretical and empirical addition to 

1iterature analyzing the 'nearness! or the degree of 

substit8tability between money and liquid financial assets. 1 

The revival of interest in these issues fol10wed c10sely on 

the heels of the 'contemporary rebirth' of the quantity 

theory of money in the 1950s and early 1960s. Since 
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stabilïty in the money market and, thereby, in the entire 

system was recognized~ as dependent in part on the ability of 

the monetary authority to effectively regulate the size of 

the money stock, money substitutes and the degree of 

substitutability came under close scrutiny.2 

Working on the basic premise that money is a good just 

like other goods in the economy, Hayek as weIl as Klein 

argue for demonopolization from the world~9~ernments of the 

money supply process. Thé argument advocates, and to some 

extent presupposes; the aboli tion of state inspired (often 

indirect) restrictions to unhindered intercurrency 

acceptability of money. 

Both authors propose a pe r fec t l Y compet i t i ve 

unregulated market structure for the issue of currency where 

the government has removed from it the 'exclusive' right of 

issue. It is argued that regulations would on1y serve to 

move the firm away from its profit maximizing, (unregu1ated) 

supply of mo~ey, and may possibly distort efficiency 

conditions which in turn may induce excess supply. Hayek 

observes: 

ftWhat is 50 dangerous and ought to be done away 
with is not government's right to issue money 
but the exclusive right to do 50 and their power 
to force people to use i t and to accept i t a t a 
particular price. ft (1976a,p.16). 

The state, he adds, may continue to be a competitive 

\ 
" 

D \ 
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supplier of currency to the extent that by virtue of its 

unique position it is able to provide 'consumer confidence' 

at a lower cost. This may not be an abstract proposition as 

Many activities 'of the state, such as the provision of 

national defense, are confidence inspiring. 3 This he argues 
~ 

will remove money from poli tics, thus removing from the 

state the ability to destabilize under the p~etence ot fine 

tuning. Since politicians work under Hayek's mutated 

Keynesian aphorlsm' in the long run we are aIl out of 

offie~' so it is argued that political benefits from 'more 

and cheap money' prove bey~nd the self imposed cons~raints 
,f , 

of a short lived government. 4 

This point is best enunciated in Kliin's (~.450) 

argument that the party in office does not own the 'national 
, , 

currency brand' name and can afford to manipulate it to its 

short term advantage. A private issuer would have property 

rights to its own brand name and would pursue a more stable 

path. Additionally, a private issuer would not be as 

suscept ible to pressure groups as the government. 

The argument for the private issue of currency is based 

on the premise that something is legal tender not by 

government decree but due to consumer confidence. In the 

case of a private issuer the demand for its (ith) money may 

be expressed as: 

po q:: u 
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mdi - mi(r,c,z) (2.1) 
\ 
\ '.' 

Where r • 0ïPortunlty cost; c • consumer confidence; and z • 

the vector qf aIl other arguments. The partial derivatives 
• 

are as fo11ows: ~mdi/~r < 0 and imdi/~c > o. 

Consumer confidence depen~s on expected stability in 

the value of the currency vis à vis some widely agreed upon 

standard price level.' , A currency , expected to display 

intertemporal stabi1ity would attract consumers, increasing 

demand, and the concomitant stream of seignorage to the 

issuer.' All private issuers will scramble to provide a 

currency displaying greater degree of stability than its 

competitors. Any currency then, would be regulated by the 

consumers' 'willingness to switch' to substitutes, stability 

being ensured by the issuers desire for 'self gain' from 

seignorage as opposed to the 'benevolent' actions of an 

'inept' and often manipulated central authority. 

The ad just me nt process (given flexible conversion rates 

between curr~ncies) works through an 'inverse' Gresham's lav 

whereby a currenèy currently depreciating, and expected to 

do 50 in the future, would be replaced by one expected to 

preserve its value (Hayek 1976b, p. 34-5) • Such behavior is () \ 
commonly observed in countries wi th galloping infl tion, 

where contracts.are often denominated in a relatively more 

stable currency. Hayek observes: 
1 



" 
f 

. . 

17 
.1 

-Money is one thing competition would not make 
eheap, because its attractiveness rests on it 
preserving its 'dearness'." (Hayek(1976b,p.74) • 

• 

T~e endogènizing of the money supply in response to 

competing monies/currencies i8 elucidated in Girton and, 

Roper (1981) who go on to conclude that such competition may, 
• 

weIl result in monetary synchronization and, hence~ stable 

exchange rates. , 
While in keeping vith the free enterprise aims of Adam 

Smi th, this argument runs in 'stark contrast to Friedman's , 
prediction that an unregulated issue of money vi thin a 

competitive framevork would lead to an infinite price level 

(Friedman,1959,p.7). This forecast may weIl tnaterialize 

were it not restrained by 'distinguishable' monies e8ch 

being 'costlessly identifiable' (Klein 1974,p.429). 

To the extent that a competitive supply process cannot' 

be instituted, Hayeke1976b,p.99) calls for a gold standard 

as it vould provide an effective physical cqeck on the 
. ' 

ability of the state to over issue currency. S imilarly, 

between.exchange regimes fixed rates are preferred sinee a 
• 

payments deficit, and in the extreme, the stock of foreign 

reser;ès, provides a check on discretionary monetary policy ~ 

(Hayek 1976b,p.82). By' extension supranational currencies 

(ECU) are denounced as further extending the concept of 

monopoly and exclusivity of issue. 
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Competition in money supply is itself ineffective 

unless accompanied by willingness on the part of regulatory 

authori ties to permit unrestricted holdings of all 

currenc les. Additionally, barriers must be removed to 

augment the acceptability,of, and, hence, demand for the 

various currencies. ~o the extent that voluntary exchange 

implies that freedom must be permitted on the supply as well 

as the demand sides, the literature on the competitive 

supply of money presupposes the abolition of restrictions on 

the démend side. with reference to open economy 

macro~~onomics, this sets the ground rules for currency 

substitûtion in exchange market theories.' One may, 

therefore, argue that currency substitution 
. 

~ inadvertentlY,advocated by Hayek as early as 1960: 

ftI am doubtful whether it i5 necessary' or 
desirable that ~hey numivate banks) (or the 
government) should have the monopoly of issue of 
aIl kinds of money.ft (p.520-2l) 

2.2 Divergence From Tradition 

" 
'" J, 

" 

was 

While the works of Hayek, Klein and Tullock underwent 

contemporaneous development with the metamorpbosis of 

monetary to asset market models, contributors failed to link 

the literature on competition" in the money supply process 

(wi th i ts a~companying implici t assumpt ion of unrestricted 0 

intercurrend; demands) to the~fast evolving exchange mart~ t 
theories. A notaQle exception are Girton ,and Ro'er 
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(1981,p.12), who claim precedence from Klein (and some works 

'. of Hayek) by stating that the first draft of their paper was 

1' 

1 
prepared in 1974. 

Remarkably few authors concede precedence to Hayek 

(1960), who it would seem, Along with Klein and Tullock, 

would deserve the credit for providing the basic 

infrastructure for the theory. While they did sU9gest open 

"economy applications this was done 
J 

inadvettently as a 

natural extension of their treatise. La~er contributors such 

as Miles (1978a), King et al. (1978) and Boyer (1978) to 

mention·but a few, can rightly claim credit for ,specifie 
â' 

theoretical and empirical applications to exchange market 

theories. 

a 

In conformity with domestic monetarïsm th~.)raditional _ ~ ___ r 

monetary and asset market ~odels emphasize country Ispecific • 

money demands such that currenCY"holdir9S of Canadiah assets 

holders may consist of Canadian dollars only.1 This is 

based on the k implicit assumption .that foreign currencies 
.' 

yield no transac~ions services in the domestic coun~ry. The 

argument suggests that ,'çnly Canadians May obtain monetarY' 

se~vices from Canad~an currency, ~recluding consideration of 

foreign demand fo~ Canadian dollars. While asset market 0 

models permit the holding of foreign currency denominated 

finaneial assets 50 that wealth owners may optim~ze the 

• expected yield on their asset portfolios, it is assumed that 

\ : 

• 

1 

, 1 
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sale proceeds are instantaneously converted into' domestic 
,. 

currency. This explains the explic it exclusion of the 

foreign money demand function in tradi tonal models.. The 

models are constructed on the bas ic premise that the 
1 

elasticit! of substitut ion between local and foreign 

currencies is zero (King et al. 1978 ,p. 200) such that 

Canadians may hold Canadian dollars only; and on1y Canadians 

may hold Canadian dollars. 

Throughout this study it is assumed that the demand for 

money is the derived demand f~ the,'" monetary services that 

flow from it (King, et al.p.200-2P3). The authors argue 

further that demand f'Or a foreign currency, then, is 
... 

directly related to the monetary services that ·can be 

obtained from that currency. To the extent that currency A 

~ields no monetary services in country B the currencies are 
. 

perfect nonsubstitutes. The degree of similarity of 

monetary services i5 related to the extent of world market 

. Integration; this is examin.ed further in the following 

section. 

'conventional monetary models restrict 

substitution in demand to zero, substitution in supply is 

related to the 4!!xchange rate regime, and 'may vary from zero 

under purely flexible rates to infinity when the rate is 

rigidly pegge~. The gap in between may be viewed as a 

continuum along which the degree of exchange market' 
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intervention by the authorities determ'ines the degree of 

supply side substitu~ability. During fixeo exchange' rates 

the foreign reserves account transmits domestic ,policy 

'excesses' to the rest of the world. During flexible rates, 
, 

with '~~comodating' flows restricted to zero, all adjustment 

occura through the exchange ,rate; The di f ferential 

implications of these tw~ adjustment processes are examined 

in subsections 2.4.1 and 2.4.2 belov. 

Consider the fG.llowing impl ication of the above 

argument. If money oemand~ as defined above, is empirically 

observed to be stable, the responsibility for exchange rate 
, 

~obility (particular1y un~er the monetary approach, and to a 

lesser degree under the portfolio balance approach) fall~ on 

unforseen excesses in the supply process. However, cur~~ncy 
( 

substitution distributes the blame sqmewhat more evenly by 

permitting currency composition 9f money demand and, hence, 

,demand for national cu~rencies to be fast chànging at the 
. \ 

margln:. 
" 

Note also the implied asymmetry be~ween money 

~ demand' and other asset demand functions in conventional 

\ 

.'Ii'/I' 

models.' cs proposes identical specifications of a11 

(financial) asset demand functions~ 

Professor Velk (Mcqill U~iversity) has pointed out thati 
<' 

conventional theory of CS ooes not explicitly account for 

90ve~nments' demand for and supply-of à2!h'local and foreign 

currencies. The point, he stres'se~, gains' added' relevaqce 
. . 

• 

./ 

< 
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'since central banks May Ifurnish 

~,_/ 

foreign e.c~ange on their 

demand ovn accounts. Furthermore, government money 

funct ions for forei9n~currency may contain arguments 

seperate trom private sector money demand functions such 

that the former May weIl offset changes in the latter. 

Since' this introduces analytical as ~ell as empirical 

complexities ve have chosen ~o omit such considerations in 

this study'. 

1 

The implausibility of thé country specifie money demand 

functions argument of conventional models is confirmed by 

casual observance of the functioning of the present day 

foreign ,exchange markets. The trend towards' increasing' 
o 

pref,?ence of global trading compa~ies, mul ti-plant 

transnational 'manufacturing corporations, private sector 

money-centre banks and nonbank finanéial intermediaries, 

money market, -!mutual and pension funds, smaller importers, 

k 1 . t' 1 b' ex.porters, mar et Sp!CU ators, ~ ln erest ' ar ltrageurs, 

business and pleasure travellers and residents of border 

towns aIl May ..... justifiably demonstrate transact ions, 

precautionary and speculative motives for holding· a" 

diversity of internationally traded currencies. AlI these .. 
subscribe to the common motive of- optimizing expected 

returns on asset holdings by way of po.rfolio allocation 

(subject to h~lding costs) and/or reducing cost of future 
~ 

venture's in dI fferent countr ies. 

maintaining receipts in different 
" 

The latter may include 

foreign currenèies ln 

\, 
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anticilléltion of uncertain future purchases, or simply to aid 

enterprise in such countries (Miles 1978a,p.428). Miles 

adds further that by this reasoning such firms may exhibit 

motives for money demand not disaimilar from those of native 

enterprises. The argument may, therefore, state that all 

who stand to benef i t ~om 

a currenc'y May demand it. 

the monetary services supplied by 

Motives for holding cash balances 

of foreign currency need not be restricted to Any particular 
,~ 

group of transactors. To the extent that an operator has 

recurring demand for foreign currency he may exhibit mo~ives 

for demanding cash balances of that currency'similar to that 

shown by foreigniresidents. t 

The theory of 

transactions. ·tive 

CS 1 generally 
l 

for money demande 

" 

concentrates on the 

It ls assumed that 

spéculative bala'nces are generally held in the form of 

interest yielding securities and therefore fall more 

apprppriatèly i,n the" realm of capital mobility. Prof. Velk 

. suggests a 'fourth' motive for money demand which may 

loosely be 'termed the 'security/confidence' motive. He 

stresses that economic agents may simply choose to hold 

bàlances cf currencies such as the ,US Dollar for other than 

transact ions purposes; this he classifies· as the 

security/confidence motive. By extension it May be argued 
. 

that such balances may also be available for 'switching' 

upon inducement. , 

• Q 

'/ 
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The effect of portfolio readjustment on currency 

demands has gained added relevance since the sharp increase 

in the values of the portfolios of oil-exporting countries 

accompanied by - the accomodating rapià growth· in the 

Eurocurrency markets~ 'As individual OPEC members incur 

increasing trade deficits, the d~awing down of the ag9regate 

OPEC surplus ~s more than'offset by the rapid increase in -J 

assets of mutual, • pension and'other money market funds. A 

significant proportion of such, portfolio -holdings may be 

held in currencies foreign to the domicile of the fund. 

, 

Recent literature has attempted to incorporate the 

concept of currency subsitution in the demand for -moneï. 

Boyer (1978) has. argued ~or fixed rates based on his 

(theoretical) finding~ of exchange market instability which 

results from currency subst.itution. Miles (1978a,b,1981), 

has.attempted to estimate the elasticity of substitution by 

way of a CES function for the production of money services. 

Girton and Roper_ (1981) show 1 that currency substitution, by 

highlighting the effects of policy dif!erentials, induees 

synchronization of national monetary policies which tend to 

stabil'ize exchange movements. By extension they.argue that 

exchange mark~t instabi1ity is ch8r~cterized by- div,rgent 

monetary po1icies which flourish in the abscence of cs. 
King, et al. (1978) argue that the above models do ,not 

adequately represent the role of substitution in ,supply. 

This is'rectified by their inclusion of domestic and fore~9n 

-. 
.' 

" 
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money supply processes within a ~rational expectational 

f rame"ort. l'or the sake of brevity descriptions of 

theoretical models are restricted to those of Girton and 

ROp'er and Miles. 

• 
, 

The implications of CS ,for independent monetary policy 
. ~ -and exchange market stabili ty do not arise from passive 

,1 holdings al- ~oreign cürrencies by domestic trànsae,~rs. 

Such balances may exist due t,o historica_l circumstances 

(Miles 1978a,p.429).lO CS is interpreted to represent those 
\ 

transactors who, are 'villing to switch' the cJmposition of 

the,ir cur<t"ency portfolios in response ~o changes in holding 

costs. As Miles has pointed out further what is required 

for the Implementation of CS is that sufficient balances of 

foreign currencies be maintained by asset holders who while 

satisfied with the existing mix of currencies, stand ready 

to switch upon inducement. Hayek con tends that this 

l 'regulatory' behaviour on the part of asset h01ders stems 

put;.ely from self ga-in and as' such may be the most effecti"e 

watch on pOlicy ~xcesses of issuers. For it to be effective 

it is not required that aIl resident trans8ctors hold 
1 

foreign currency balances onay that a sufficient nUmber do 

so that ~heir optimizing behaviour may yield the predicted 

outcome .11 

The preceèding summary of the "argument that appears in 

the literature makes a strong case for the presence of" 

\JI 
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transactors who hold a sign"i f icant part of their asset 
1 

portfolios in a diverse composition of currencies. We 

consider nov the methodology underlying the specification of 

respective national money demand functions. 

. 2.2.1 The Tvo-Stage Demand Process 

Many models.des~ribed below stipulate a two stage money 

demand process whereby the proportion of total assets h~ld 

in the form of money ~s determined alongwith the demand for 

other financiâl assets. Once the total amount allocated to 

money ls determined, relative holding costs then determine 

the" amount of each particular currency held. 

•• Th~S simplified two-stage demand process was employed 

by Tobin (1958) in his attempt to'> identify demands for 

particular interest yielding financial assets vithin a 

domestic portfolio allocation framework. In his case the 

first stage considered allocation of financial holdings 

between cash and aIl interest bearing financial instruménts. 

Thé second stage considered the demand for each particular 

interest yielding asset. However, as Brillembourg and 

Schadler (1979,p.522) point out this simplification i5 not 

without restrictive assumptions. As app1ied to demand for 

particular currencie5 within' a broader asset market 

framework this restriction, !they argue, implies that: i) the 

composition of currency demand i5 invàriant to changes in 

_ .. 

( 

\ 
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, 

expected returns on interest ~earing financial assets; ii) 

that elasticities of demand between money and individual 

financial assets Is,. assumed to be the same 50 that the 

latter may be aggregated into one composite financial asset; 

and iii) that this demand process implies differential 

speeds of adjustment in the two stages such that adjustments 

under stage 'two occurs much quicker than under stage one • 
.,1 

~otwithstanding these implications, one may take refuge 

in Tobin's statement that: ft allocation first among, and 

then within, asset categories~seems to be a permissible and 

perhaps even indispensable simplification both for the 

theorists and for the investor himself." (p.eS) 

In the second stage of' the process, as in the first, 

asset demands depend on expected yields net of holding 

costs. In the case of interest bearing securities 

denominated in different currencies the yield has an 

interest component and a depreciation/appreciation 

component. Sinee currencies yield no pecuniary return the 

yield reduces to a change in the value of one in term~'of 

the other. Hence, a significant influence on the demand 

for, say, Canadian dollars would be expeccations concerning 

changes in its value with respect to other currencies. 
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2.3. Currency Substitution and Market Integration 

Since money yields no.pecuniary return demand for it is 

the derived demand for t~ ~ervices that flow from it. 

Currencies that yield similar monetary services are regarded 

as substltutes. 12 This notion of simi1ar services flowing 

from different monies has as its predecessor the notion of 

similar 'characteristics in different commodities, put 

forward by Lancaster (1966) as interpretation of the theory 

of consumer behavi,our. When two currenc ies possess 

identical characteristics such that they provide the same 

monetary services they are regarded as perfect substitutes. 
~ 

To the extent that transactors express a bias towards 

transactions in domestic currency, currencies are not 

perfect substitutes. 

What is it that per~its different currencies to provide 

similar monetary services? Simply, it is the degree of wor1d 

market integration. In the commodity markets the degree of, 

integration is directIy related to the ease with which a 

unit of foreign currency may be used to purchase domestic 

commodi t ies. 

Just as the extent of commodity market integration 

determines the currency composition of the 
~ . 

transact lons 

mot ive for money demand, the extent of capital market 

Integration determines the currency composition of the 

• • 
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speculative motive. To the extent that world capital , 

markets exhibit a high degree of integration transactors 

would no ,longer be restricted to holding balances of their 

native currency. Instead they may optimize the currency 

composition of their asset holdings to satîsfy the 

specuIa~ive motive for money demande 

The emphasis now shifts to the determinants of the 

degree of world market integration. As King et al. 

(1978,p.204) point out for the commodity"market the degree 

of integration i5 negatively related to the factors which 

restrict the free flov of goods and services accoss national 

boundaries. The ones that figure prominently in this 

category are tariffs, quotas and nontariff barriers to trade 

as weIl as prohibitive transportation, transaction and 

information costs. Similarly in the capital markets the 

typical restrictions constraining increased integratiori are 

capital controis which impose penalties (such as witholding 

taxes), and outright restrictions on the ownership of 

financial assets and manies other than those native to the 

asset holders. Political uncertainty a1so appears as a 

prominant restriction on capital market Integration. 

Since the state can clearly influence these factors as . 
weIl as the ones that affect capital market integration it 

can affect the degree of currency substitution (Lapan and 

Enders (1981, p.3». In & way this reinforces Hayek's 
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suggestion that it is not enough to simply permit the 

competitive supply of money; the barriers restricting ·demand 

for such issue (erected principally by the government) 

should also be abolished. 

Based on the increasing level of world trade which 

currently stands et approximately 10% of world production, 

one is tempted to concede signif1cant integration in the 

goods market. However, the existing high levels of 

restri~tions in the form of tarifts, quotas and other 

barriers testify to the~reat potential for further 

integration. In the capital markets the high degree of 

integration is confirmed by the size and the continuing 

trend towards growth in the euro currency markets. 

Additionally, the instantaneous arbitrage properties of such 

markets attest to the relatively high degree of integration 

where such markets existe 

2.4 Currency Substitution and Monetary Independence 

" 
" 

Thi~ section considers the effect of CS on monetary 
• 

independence. Substitution between currencies in demand is 

distinguished from supply side CS. The effects of the two 

are considered with respect to both fixed and flexible 

exchange rates. First, we examine the degr~e of monetary 

\ 'insulation' under fixed rates with no specifie stipulation 

regarding substitution in demande We then consider the 

J 

c • 
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implication of demand"side substitutability on mo'netary 

independence under a freely floating rate regime. 

2.4.1 Under Fixed Exchange Rates 

When the rate of exchange between two currencies is 

held fixed it demonstrates the willing'ness of the respective 

central banks to change unrestricted quantities of one for 

the . other at the prescribed rate. U In effect the 

authorities view the curtencies as perfect 
i 

substitutes and 

as such are prepared to exchange whatever quantities 

necessary at that rate. Such action makes the elasticity of 

substitutio~ in supply close to infinity. 
" 

~ While the point is not made by previous contributors 
l 

(with the exeption of Cuddington (1983,p.119» such a notion 

of perfect substitutability in supply, induced by a fixed 

rate system, assumes intertemporal fixity of exchange rate 

such that the value of the focus currency is not expected to 

change in terms of the others. For transactors to exhibit 
, 

_ indifference between currencies the rate of exch~nge must be 

expec.ted to remain constant over th'e transactors investment 

hor'izon. In the absence of such expectatio~s one may 

\ 
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Consider the i~plications for transactors. Assuming 

intertemporal fixi~y of exchange rates a giyen amount of one 

currency implies a fixed quantity of the other. If this 

con.~CdnVerSl0n factor is expected to persist, as it is 

under . ed rates, then transactors may hold either currency 

rest;ng securè in the knowledge that they can obtain, at any 
l '~ 

time, a given quantity of the other. 

Onder fixed exchange rates an increase in the domestic 

demand for cash balances, not accomodated by the domestic 

central bank, may induce transactors to sell ~increased 

quantities of domestic commodities and securities to foreigQ' 

residents in an effort to augment their cash balances .• Onder 

the conventional restrictions of country spec ific money 

demands such foreig,n balances ,re assumed to be 

instantaneously converted into domestic currency with 

pred'ictable 
1-

effect on$ the domestic money supply., The 

introduction of CS no longer has this added stipulation. Any 

sueh balances may either be held in the foreign eurrency or 

may be submitted 'to the central bank for conversion to an 
1 

equivalent quantity of domestic currency. The theory 

stipulates further that sinee fixed rates guarantee this 

conversion rate oyer time transactors may display . , 
in'diHerence between the two since any quantîty of one may 

be converted to a given quantity of the other (~iles 

1978b,p.l7l). , . 

'. 

.J 

',1 
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It must bè noted however that'perfect ~ubstitutability 

in supply merely reflects the esse of availab~lity, of 

foreign currencies such that the elasticity of subtitution 

is infinite at the 'prescribed exchange· rate. This however 
, 

says 1ittle about demand side considerations which are 
b 

~aetermined by institutiona1 factors such as world co~ 

~nJ{c~Pital market i~tegration. The two being distinct, one 

cany make an a priori argument for greater 4;gree ' of 

-dem1nd side CS under' fixéd rates. 'the currency comp6si tion ' 

of cash holdings is of course dete~ined by the interaction' 

of supply and demand side factors' The degree of demand 
-\ 

side CS under fix~d versus f1ekib1e rates is explicated 

further in section 4.10. 

Consider the implications 
v: ; 

during fixed rates. It was 

&Sf cs ·for monetary policy 
\ 

argued above that domestic 
\ 

residents may free1y hold foreign! currency and may easily 

switch between it and domestic currency. However the 

ceQtra1 ~ank e~ercises control on domestic money on1y vith 

no direct influence on foreign money. This seriously 
, 

undermines the ability of the central bank to effectively 
~ 

regulate the avai1ability of money' to local residents. The 

very substitutability enhancing behaviour of the central 

bank proves to be 
n 

the root cause of its inability to 

effectively exercise monetary control as fixed exchange 

rates permit' policy neutralizing flows which offset 

disc~etionary policy initiatives of the monetary authority 

- ! 
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(Mile 1978b,p.172) •. 

\ 
\ 

2.40'2 "fmplicatio~s Onder Flexible Exchange Rates 
( ) 

\ 
The\caus~ of interco~necting money supplies and the 

1. 
'accompanylng ,lack of effectiveness 'of discretionary monetary 

policy is the ease of substitutability between currencies 

induced by fixed exchange rates. The proper remedy wou Id be 

to restrict or completely abolish sUbstitutability in 

supp1y. This may 

exchange contr9ls 

be achieved by~ i) the imposition of 
1 

(as in many developing countries) where 

the allocation of foreign excrrange, for' specifie purpQ$es, 
, 

is sanctioneQ 'by the central bank; ii) it may a1so be 

achieved by the refusaI of the central bank to fix the value 

of its currency)o' terms of other currenc~es. Pro,ponents of 

the latter alternative argue that with the source of 
, ,. 

substitutability between cur,Ïlencies controlled by adoption 

of floating exchange rates~ tHe accomodating capita+ flows 

are reduce!3 to zero 50 that the en'tire adjustment" must oceur 

t'hrough changes Ù;1 the exchange -r,te. 

However, few would quarrei with the obser~ation thàt 

the current state of the exchange markets best describes a ~ 

system of managed float where exchange market pressure is 
" 

, i J 

'a11eviated' in part by changes in the exchange rate and 
1 

'&bsorbed' in part by accomodating flows. Such accomodating 

flows express the central bank's desire to dampen large 

Ji 
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fluctuations in the value' .r;;; the currency, alluding to a 

range wh~rein the ,bank considers the currencies to express 

some degree of substitutability. 
• 

The effect 'of this 

residual substitutability in supply, has been overlooked in 

the literature. . 

Advocates of flexible rates attribute policy 

neutralizing flows entirely to . perfect substitution in 

supply induced by fixed rates. Overlooked is demand side CS 

---____________ which provides the w'illingness to hold to complete the 

" 

------Eran-sac-t-i~ This failure, under, fixed rates, to recognize ----------the existence of demand irae substi tution to make the theory 

Qperational seems to'be inadvertently extended,to·the theory 

j of flèxible rates~ As Miles (1978b,p.l73) poi~ts out the 

abolition of substitutability in supply was perceived as the 

only restriction reguired to restore effectiveness to 

monetary policy. Hi~tory has proved this incorrect. ... , 
Whereas the switch from fixed to flexible rates successfully 

., 

Q 

curbed substitability in supply the desire to optimize the ~. 

". 

currency composition of portfolios did not subside. 

Transactors wete merely induced to switch to private markets 

as the source)of supply of foreign currencies. 

Miles go~s on to stress that based on this 

misperception proponents of flexible ~change rates 
~~ .. '" 

described a system which would permit countries to ~ursue' 

independent monetary policies according to national' 

t 

1 • 

-

• 
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priorities. However, experienc& indicates that " the 

transactors who displayed demand for balances of foreign 

currencies during fixed rates continued to do so during 

flexible rates. Indeed- one would expect the increased 

exchange rate mobility under flexible rates to req~ire more 

frequent ,adjustment to the currency composition of asset 

ho~dings to either benefit'from, , . or protect against, such 

movements. This would of course imply a greater degreè of 

CS during -flexible exchange rates. Empirical findings in 

this study as weIl as elsewhere in th~ li~erature (Miles -<-....... 1 t~ 

1978a, 1981; Batten and Ha~r (1984» lend credibility to 

this hypothesis (see chapter 4, particularly section 4.10). 

'orrie Hogg, the Royal Bank' s manager of corporate services 

observes: 
" 

"~ •• less tha~ 10 year~ ago ioreign currency 
pric~s were posted ln ,the, morning on a 
blackboard, where they could remain unchanged 
all: day or even a1l week. Now the prices are 
blips on a computer screen that pulses change 
hundreds of times a day.w (Report on Business 

. Magazine, April, 1985,p. 92). 

. 
To examine the implications for monetary independence 

with n;bnzero demand 

assumption that there 

side CS 

continue 

consider the plausable 

to exist transactors who 

demand cash balances in a variety of currencies. These 

asset holders w.ould be continually optimizing 'the currency 

cQmposition of their asset portfolios. Such substitution 

affects demand for and supply of currency exerting pressure 
"II 

on the exchange rate. Since the central bank does not 

. 
-

.. 
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intervene, this pressure is al1e.viated by changes- in the 

exchange rate. 

Consider the reaction to an open market purchase by the 

domest ic country, wi thin a two country open eeonomy 

framework. Paced vi th an excess supply of money domestic 
, 

residents may increase their purchase of foreign eommoqities . 
'and foreign securities. The country specifie money dema'nd 

assumption of traditional theory postulates that the 

'domestic currency so obtained by foreigners would be 

eonveI\ted into foreign currency exerting thë predicted 

upward pressure on (depreciating> the exchange rate. 

However, foreign transactors may simply ehoose to hold 

domestie currency, increasing the foreign money supply, and 
" 

le4ving the exchange rate unaf fected. A domest ie monetary 

expansion, therefore, may lead to an increase in the foreign 

c8bntry t s money supply feeding, foreign ~nf lat ion • However 1 

monetary independence and 8 hal t to the intercount;ry 

traRsmi ssion of inf lation were the pr incipal nuons for the 

institution of flexible rates (Mi les 1978b, p.l fO) • 

, 

Conversely an increase in the' domestic demand' for cash' 

balances, not accomodated by domestic autporities, may be 

satisHed by increased holdin9s of forei9n currency balances 

leaving unaffected the exchange rate. 

\~. 

This leads Miles (1978b,p.174) tb '~r9ue that' the degree 

.. 

.. 

1 
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of monetary, interd~peodence depends on the extent of demand 

side CS. When currencies are perfect subti t utes an increase ~ 

in the demand for, cash b~lances may be s~tisfied egually 

well by increased holdings of ei ther currency such that the 

exchange rate may no longer change as predicted. Similar~y 
\ 

an increa"se in the supply of one currency may be evenly 

diffused yielding 1 a uniform increase in cash holdings of 

both currencies implying uniform inflation rates. The 

similarityof this vith implications under fixed rates have 

caused some to propose a reversion to a syst:èm of pegged 

exc.hange rates. 

Note that we have attempted to distinguish demand side 

CS or 'willingness to hold' l'rom supply side CS. Our 

analysis accbrds a passive or accomodating role to supply 

side CS even under f ixed rates. No matter what the exchanCJe 

rate _regime it is predominlantly demand side consi,deraMons 

that detet;mine the currency.composition of asset portfolios. 
" " 

Prof. J. Handa (Mc:Gill University) has poinhd out that, 

Binee the supply process (exchange rate regime) determines 

holdin~' CGst.s it do,es influence the currency composition of 

cash bala"nces. ' 

2.5 Impl'ications For Exchange Rate Volatilitx 

Thi s section seeks to describe the implications. of 

demand side CS' bn exchange rate stability. In section 2.3 

.' 

- -
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above 've argued that increased goods 'and 'linancial market , 
integration implies the provision of similar monetary ... 
services sucb that the elasticity of substitution between 

currerac ies increases significantly.· This focQsed further' 
1 

attention on the willingnèss to switch ,between. currencies 
. ~ 

wlth ·its concomitant implications on exchange rate 

behaviour. Girton and Roper (1981) 
',' 

have shown that. 
/ 

increased sub~ti tutabil i ty betveen currencies i s directly 

·re1ated to exchange rate instability; a.nd at the limit! when 

two currencies are perfect substitutes, the exchange rate 

becomes indeterminate. The following is a brief summary of 

their model. ~ 

-
The model deseribes Q two country open economy system 

"ith the quantity of money in each ~_~~nousîy'determined • 
. ---- -three market monetary f.ramêwork 

~~ 
i5 concèived vith the A 

...----' 
. -----' 

market clearing'conditions for the third (nonmonetary) asset 

• a u 

c 

made redundant by Walras' lav. Defined by currencyU, and' - • 

in terms of- relative returns, each mÇ)ney demand function is 

expressed in exponential form as: 

where 

[ ccl ( r l r) + d ( r 1 r 2 ) ) ' 
Ml/P,l- el (w) 

(cc2(r2 - r) + #2(r2'" rI)] 
M2/P2- e2(,,) 

r, ,rl ,r2 - expe-cted real rates of - return on 

(2.2) 

(2.3) 

thé 

" 

\ 
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nonmonetary asset, -and on eurrencies land 2 respectively; w 

• ls a scalar such as real wealth; M • nominal money supply; 

p. the pr,ice level; ., œ • coeff ici.nts of subst i tutij~ 
• 

between the two currenc ies and between e.ach currency and the 

nonmonetary asset respectively; both .,G > O. 

Teting the log ot both equations and" subtracting the 
. 

log of (2.3) 'from the log, of (2.2) and solving for priees 

yields-

ln ('Pl/P2), • ln( (M~/el)/(M2/e21 J 

2.(r1- (2) 

œ(rl- r2) 

.. Where i t is 8ssumed that œ • cel. G2 and • • cfl • .,2 '. The 

latter symmetrica1 restrictions implies a singu1ar value for 

the CS parameter, and the former reduces to zero the 

differential effect on the value of money of changes in r • 
1 \ 

The latter restriction implies identical cross elasticities 

for res idents of each country for the two currencies. It 

stipulates that each currency provides the same degree of 

monetary s~rvices (in the foreign country). The restrictive 
-v 

nature of such limitations are most evident when applied to 

countr ies 1 i ke the US and Canada, implying that the 

elasticity of substitution between Canadian and US dollars 

for Canadians equals that between the two currencies for 

residents of the US. 

• 
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Bquatio~ (2.4) i8 linked to the exchange rate (S) via a 

'D'luIt i -currency' version of ppp where 
--

arbitrage, compared to i ntercountry 

convent ional theory 1 ensures that' S • Pl/P2. 

1nS, eguation (2.4), can be rewr"itten as: 

e • e* - ,,(U - i2 - x) 

intercurrency 

arbitrage of 

Àssuming e • 

(2.5) 

Where e* • In[ (Ml/"el)/(M2/e2)]; ". CJ'" 2. ;., il, i2 • 

respective nominal rates of interest; x. expected rate of 

depreciatio~.lS It is assumed further that the elements of 

~ are exogenously determi ned and il, i2 are fixed. 

~quation (2.5) gives the final reduced {orm equation 

for exchange rate determination. Consider the implications 

" of exogenously determined changes in x. 

for a given change in x this suggests a posi t ive 

relationship between the CS Îparameter Il and a change in the 

exchange rate 5uch that as~the degree ~)f CS increases a 

greater change in S i5, required to restore equilibrium. 

Hence, increased': CS i5 "associated with exchange rate 

instability. ii) By sextension in the case of perfect ès, as 

approaches inf inÎ'ty, the exchange rate becomes 

indet-erminate. The authors stress that in this case 5 is 

indeterminate in addition to being unstable as 'instability 

. does not presuppose determi nacy' • 

- -
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The t CS implies unstable exchange rates is at tributed 

by Girton and Roper (Section 3)~ to the assumption of 

exogenously determined money supplies and f ixed returns on 

mon :es; both remain invar iant to changes in S. Once the 

responses of money issuers are endogenized such that the 

return on money may be manipulated ta influence demand CS is 

shown ta induce stabi li ty. 1" Exchange market volat i li ty may 

be reduced bl' either an 

competiti ve supply of money. 

i5su~rs' cartel or via the 

The route through collusion 

guarantees for each issuer a protected market share and 

fixed exchange rates wi thin a synchronized monetary 

framework. While such a currency unien may serve to 
1 

stabilize the exchange rate, they argue (p. 21) that 

experience suggests that high rates of inflat ion may 

persi st. 

The seee,nd alternative which they suggest for achieving 

stability stresses competition in the meney supply process a 

la Hayek and Klein. It i 5 assumed tha t issuers maximize 

prof i ts, which here accrue in the ferm of seignorage. A 

competitive envi,ronmen't wi 11 induce issuers to make 

attractive to holders their respective currencies. Such 

inducement may be effered bl' way of rea1 rates of return 

compet ition such that i ssuers may ef fer 1 explic i tIy, nominal 

interest rates on money or incur gains via appreciation. 

The profit motive will induce everl' issuer te stabilize, 

relat ive t 0 ethers, the value of hi s eurrency, in the 
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process providing stable exchange rates as weIl as reduced 

rates of inflation. 

, ' 

, 

,'" 

... 

'/ 
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P'OOTNOTES TO CHAPTER 2 

1. wi thin the present context, thi s issue gains even more 
relevance and requires added attention due to increased 
market integration yielding a far greater number of 'near 
monies' which successfully obfuseate the attempt, st 
distinction. 

2. Interested readel"'§ are referred to Chetty (1969), Feige 
(1964), Hamburger (19t)6), Lee (1967) and Gurley.and Shaw. A 
good survey of empirica1 studies is Feige and Pearee (1977). 

, , 

3. To the extent that a ni! tura1 monopoly exi sts the state 
mey well be the on1y supplier of currency (Klein 
1974,p.447) • 

f. Hayek (l976b,p.47) distinguishes money from curreney 
sinee the latter seems to stress the monetary services 
attribute of it. 

5. Hayek (1976b,p.63) goes on ta stress that sinee issuers 
would aim for internat iona1 acceptabili ty of their currency 
the standard priee index must include proportianal 
representat ion of consumer and industr ia1 pr ices across 
dit ferent regions. 

6. For 1967 Grubel (1981, p.482) est imates seignorage for the 
Uni ted States and the Uni ted Kingdom valued at US$ 800 
million and 100 million pounds respectively. For this 
reason a payments def icit may be described as curren.cy 
export based on foreign demand for 'monetary services' 
obta i ned from i t. Simi lar1y, unwanted holdings of, say, the 
US dollar during the' overhang' of the late 1970'5 may be 
described as reducing its 'brand name value' Klein (p.446). 
As a corrolary he goes on to add that .this may explain long 
run exehange movements unaccounted for by PPP. 

7. l t i s also argued that in the long run stable prices may 
be translated ta stable exehange ra tes via purchasing power 
pari ty. 50 even before the advent of the theary of currency 
substi.tution the 'denationalization' of money bore important 
implica t ions for exchange rate theor i es. 

/1
' Justifications for and implications of demand side 

currency substitution may be found in, among others, 
Boyer( 1978), King et .al. (1978) and Miles (1978a, b) • This 
section synthesizes their principal arguments which appear 
in the initial sections of their works. 

- -

9. Miles 1978a, p. 428. 
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10. As a case in ~int eonsider gola in Pakistan ~ As in many 
developil'Ig eountnes, official import of the metal has been 
banned sinee severai years. However, a vibrant domestic 
golô market sustained by cont inuous illegal supply i5 
justif~ed and legitimized under the guise of historieal 
supply (during British ruIe). 

11. Miles (1978a,p.429). 

12. While implicit in most analyses of demand side CS, the 
role of monetary services and market integration as 
determinants of the degree of substitution in demand is best 
examined by King et al. (1978) p.200-205. This section 
dravs in part on their work. 

13. This summary of the implications of supply side CS draws 
on Miles (1978b,p,171-2). Other authors have put forth 
similar views e.g. King et al. (l978). 

14. Recall that money demand defined by currancy, as opposed 
to by country t permi ta the explic i t consideration of 
exchange rate determination (Girton and Roper, 1981,p.12). 

15. Recall that r1, r2 denote the respective rea! rates of 
return ,_ Nominal rates i can be expressed i"Sl1. rI + 
Ple and i2· r2+ P2e ; where Pe - respective expected 
rates of inflation. Therefore rI - r2 II: il - i2 - X; where 
x • the expected rate of depreciation linked via ppp to the 
differential rate of inflation, 

16. In the appendix to their paper the authors relax this 
restriction endogenizing x within a rational expectations 
framework. The qualitative aspects of the model remain 
unaffected. 

, 
17. The authors also argu: that in the presence of other 
competitively supplied monles, one that follows Friedman's 
fixed growth rate will prove inferi9r (Giçton and Roper 
(1981,p,26). 

'-.~' 
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CHAPTER 3 

SOM! DIRECT AND INDIRECT TESTS' 
OP CURRiNCY SUBSTI TUT 1 ON, 

46 

Chapter 2 stressed that diversification in the currency 

composi t ion of money balances i s just i f ied for the same 

reasons as portfolio diversification in the case of interest 

bearing liquid financial assets. 'l'he degree of curr~mcy 

substitution (CS) measures the willingness to switch in the 

face of . changes in relative holding costs. When executed 

such swi tches transmi~ disturbances across national 
( 

boundaries~ d\sturbances. which undermine ~ional monetary 

sovereignty • That demand for' national currencies becomes -

unstable as a resul t of such actions is an important 

implication of this argument. Unstable national ~oney 

deman'ds in turn imply exchange rate instabi 1 i ty. Needless 

'to say that the presence and extent of demand" side CS 

becornes a pressing empi rieal issue • 

This chapter classifies and reports on the principal 

tests of CS that have appeared in the li terature •. 

Essentially these can be di vided into two groups: (i) tests , 
'. 

which seek to test for the presence and extent of CS; and , 

(H) indirect tests which seek to test' for the vaii.dtty of 

the impli.cations of CS. 

( 

' .... 
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Section 3.1 provides justificat ion' for disaggregating 

the first group into two parts: ( i) tests that seek to 

meaaure the cross elasticity of demand between currencies; 

and' (i i) tests which estimate the elasticity of 

substi tution. 

Section 3.2 sheds more li9ht on the issue of direct 

versus indirect tests of CS. The former is subdivided 
~ . 

'further into l,categories according to the different'" 

modelling techniques employed. The three are: (i) the Miles 

type modela whic:h are based on maximizing a CES function for 

the" production of Dloney services subjec:t t6 holding costs, 
~ 

( i i) the Bordo and Choudhri type models which study the 

effect of foreign influences on domestic money demand; and 

(iii) those modela which 861alyze CS in the, broad portfolio 

balance _(PB) framework. 

indirect tests of CS. 

This section a1so itemizes the 

Section 3.3 presents the theoretical part of Miles' 

(1978a) model. The gist of the model revolves around 

maximizing the production o( monetary services as describ~d 

by a CBS production function subject to the cost of holding 

such' balances. Section 3.4 summar'izes his empirical 
\ 

findings. Based on data that Spans the f ixed and the 

flexible exchange rate periods he estimates the elasticity 
1 

of substi tution for Canadians, Germans and Americans. In 

al1 th""e cases estimates of the elastic ity of substitution 

, 
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under fixed rat"es; the 

at the 90% conf idence 

Sectio.n 3.5 reports on a study by Miles and Stewart 

(1980) which attempts tO, ineorporate into Miles' original 

framework uncertainty • in 'the price of a currency as 
~ 

» Q 

eharacterized by excha~ge . rate volatili ty. The model is, 

estimated fo-r residents 0/ Germany and the 'U.S. confirming . 
1 

the influence of exchange rate uncertajnty on the currency" 

composition of asset portfolios. 

Section 3.6 reports briefly on the criticisms of Miles' 

m~del that have appeared in the li teratùre. 1 t summarizes 

Bordo and Choudhri's (1982a) criticism that the high 

nlimerical value of the elasticity of substitution is due to 

speci f ication bias. The section 8150 states Spinelli' s 

(1983) contention that given the two-stage money demand 

funet ion the elastiei ty para"eter may on1y reflect the 

Jgross substitute' nature of ,the two currencies. The lut 

part presents the Laney, Radcliffe and Willet (1984) 

argument that 9iven the smali relative quantity of foreign 

balances, the resulting eurr~ney 

pegligible' • 

shifts are 'poliey 

Section 3.7 brieffY describes a mode 1 that is 

procedurally related to that of Miles. Chung (1983) 

1 
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CES .!:!~iU.u. 'function for monetary 

services from which he derives the relative foreign currency 
<, 

demands for U.S. dollars. At 4~36 anel 1.62 the elasticities 

of substitution ,for German and Japanese residents 

respectively, suggest à vis significant responsiveness vis 
~. 

r . 
the U.S. dollar. However, reservat ions are expressed about 

the conclusions he draws from such f indings. 

Sections 3.8 to 3.12 describe the second category of the 

direct tests of CS. In this category the pioneer in9 attempt 

at using the money demand function as the instrument for 

testing for CS is by Bordo and Choudhri (B-C) (1982a). 

Their mode! tests for the importance of CS by examining the 

explanatory abili ty of foreign currency holding costs on 

domest ic money demande Empirical tests spanning a 10, year 

semple period yields no evidence of CS for Canadian 

residents vis a vis the U.S. dollar. Section 3.9 reports on 

th.e Batten and Hafer (1984) study which estimates a B-C type 

mode1 to test for ,the importance of CS between the U.S. 

dollar and the currencies of fi ve industrialized countries. 

Their empir ical findings, whic'h dist ingui sh between the two 

exchange rate regimes, find selective support for CS • 
• 

Section 3.10' describes Daniel and Fried' s (1983) 

attempt at 'reconciling" the contradictory empirical 

findings of Miles <1978a, 1981 ) and Bordo and 

Choudhri (l982a). Considering on1y the transactions motive 

e 

, 
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• for money demand they argue that, for Canada, the 

contradiction may be attributed to ~isspecification of the ,., 

money demand function due to the exclusion of postal 
, 

strikes. Our reservations regarding the interpretation of 

their empirical findings are a1so presented. 

.. Within the framework' out1ined by"Bordo and Choudhri, 

Winde~ (1983) proposes an a1ternate measure of foreign 

infl.~ence on national money demande Section 3.1.1 presents 

his arguments for substituting ~he spot-forward exchange 

diffential vith a measure of the uncertainty vith which 

expectations of future inflation are held. 

unobservable this is proxied by changes in the focus 

currency's priee of goid. 

In section 3.12 we present Cudd.lPgton's (1983) argument 

against the ana1ysis of CS within the 'restricted' framework 

~ of exchange markets only, at the exclusion ·of the other 
. 

markets of the generai portfolio balance (PB) model. Such a 

simpH f ication may obfuseate 
, ( 

, -

1 .eurreney substitution and 'asset 

the distinction between 

substitution' such that 
.. 

tests of the former may be affectd ,significantly by the 
"" latter. This i5 rectified by thè explicit inclusion of 

arguments to differentiate and capture the effect of each. .. ' 

Criticisms of this (ours and those of Batten and Hafer 

(1984)) are presented in section 4.2 of the folloving 

chapter. 

-

1 

(. 
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Sectjon 3.13 presents an empirically testable model to 

estimate the cross responsiveness in currency demarlds vithin 

a broad portfolio balance (PB> framework. Presented by 
/ 

Brillembourg and Schadler (1919), the model isolates the 

seco~d of the two stage demand processes 50 that attention 

may he focused on the allocation of the total money stoçk 

between currenci~s. The paramet~ic indicators are then 

compared to similar estimates of a model where such cross 

responsiveness is restricted to zero. 

$ection 3.14 describes the Evans and Laffer (1977) test 

for CS. The literature on CS postulates an inverse 

, relat ionsnip between it ,and the degrée of monetary 

independence, Evans and Laffer seek to measure the extent of 

this indepenùence as a ~st of the deg'ree of 

subsititutahility between the currenc ies" of six 

industrialized countries. They test the hypothesis that if 
1 '. 

the degree of CS is indeed high, uncoordinated monetary 

excesses would imply uniform inflation rates vith no 

systematic effecç on the exchange rate. 

Section 3.15 examinés the effect - of CS on the 

interdependence of fluctuations in the income velocity of 

mone~thin the co~text of the model developed by Brittain 

(1~8~ The purpose of this section is: (i) to identify the 

instability in national velocity.measures; (H) to link the 

divergences from respective natipnal trends of such income 

» • 

-
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ve1ocities; and (i i i) to explain this coincidentel 

lntercountry di vergence vi thin the frainevork of a portfol io' 

balance model where foreign monies enter as legitimate 

arguments in the domestic money demand func~ion. 

Sectiol) 3.16 d,escribes tests of 

implied concept of 'world mopey'. 

CS which examine the 
\ 

Explicitly stated in 

McKinnon (1982) the argument is ba,ed on the. premise thet 

substitutability imp1ies complete monetary 

.interdependence which in turn yie1ds uniform rates of growth 

in money supplies and identical inflation rates. The 

concept of world money implies a direct systemtic link 

between world IDoney supply and national rates of priee 

inflation. FormaI estimates of this relationShip are 
o 

examined with reterence to studies by Ross (1983), McKinnon 

and Tan (1~83J, Spinelli (1983) and Goldstein ~~d Haynes 

(Ü~84) • 

" Sect ion - 3.17 presents some 'less formaI'· jtests to 

compare the extent of CS during the two exchange regimes. 

The first , independenee by compares the extent of monetary 

examining the divergence in tpe dispersion between changes 

in 'the money supplies and changes. in national rates of , 

-inflations for the two exchange rate regimes. The secon4 

,considera dispersi~ between national CPIs as an indicator 

of the appropriate degree of independence. 

'. 

fi 
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Section 3.18 drawe this chapter to a cl.ose by' 

presenting s~me criticisms of the theory of CS. It is 

argued that CS if not the sole cause of monetary 

interdependence under flexible rates; capital mobi1ity, 

wea1th and terms of trade effects may aIl contribute to the 

intereountry transmission of monetary disturbances. This 

section a1so briefly diseusses the added explanatory power' 

of foreign variables and the magnitude of the numerica1 

values of the elasticity of substitution. 
'" 

3 .1 BACKGROUND 

The attempt to account for the effect of currency 

substitution (CS) on exchange mtrket theories has been 

traced Dy Miles (1978a,p.432) to McKinnon's (1969) explicit 

recognition of the demand for certain wide1y traded 'key' ' 

currencies by ~ansactors domiciled in a diversity of 

countries. He goes on to trace the first documented attempt 

at estimating the elasticity of substitution in demand to 

Chen (1973). Chen's effort, however, was self defeating due 

to the adoption of a CObb-Uouglas production function whece 

the eiasticity of substitution is definitionally restricted 

to one-. 

With CS, as in the case of most empirically verifiable 
. , 

hypotbeses, the estimator i8 faced vith two options. He may 

undertake an exercise to test for the existence of 

( 

1 
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substitution between two currencies. Alternatively, he may 

teit for th. !alidity of the implications of CS by comparing 

modela that include it vith ones that do note Examples of 

direct attempts are described in sections 3.3 to 3.13 • 
• While some indirect tests are summarized in sections 3.14 to 

~ 3.17 belov. 

Attempts at direct tests may be further divided into 

tvo groups. An estimator may seek to test for the presence 

of cross elasticity betveen currencies, or he may seek to 

estimate the elasticity of substitution. The theoretical 

development as weIl as empirical estimation of thé latter 

technique was at the hands of Miles (1978a, 1981) and to a 

lesser degree by Chung (1983). Their attempts focused on 

estimating the percentage change in relative quantity 

demanded of ,the focus currency in response to a change in 

its relative holding cost. Their procedure has fallen prey 

to serious criticism (see section 3.6). 

r 
The ot~er technique was theoretically developed and 

empirica11y tested by Bordo and Choudhri (1982a). Their .. 

procedure eni?ys a much wider follo~in9 in the literature. 

They sought to test for responsiveness in demand for the 

focus currency in response to a change in the return on its 

substitute. Essentially this tests for '0 the presence of 

'cross responsiveness' (elasticity) in the demand for money. 

Once it5 presence i5 confirmed the numerica1 value of the 

/ 
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cross elasticity measure ca,n be estimated. In this thesis 
~ 1 we follo" this tec~nique to test for Ithe presence of 'cross 

responsi veness' be~"e-e'n the Canadian dollar and the 

currencies of se ven industrialized countries (Bee chapter 4 

belov) • 

3.2 CLASSIFICATION OF ESTIMATION TECHNIQUES J. 
AS indicated above tests of CS may be di vided into tvo . 

principal groups. The first includes models that test for 
j 

the presence of cross responsiveness between currencies 

using money demand as the ' tool of analys is' • It also 

includes attempts at 'direct' estimation of the numerical 

value of the elasticity of substitution. The second group 

. describes a variety of • indirect' tests' which seek to 
~ 

conf irm the existence of CS based 00 the di f ferent ial 

predict1ve ability of models which account for such foreign 

influences with those that do not. 

The first group is further disaggregated according to 

the ~ifferent procedures used to test for CS; three broad 

cate'gorles may be def ined. - (i) For tests of CS hi storical 

prècedence rests wi th ' the Miles type . , of analysi's: This 

estimates the numerical value of the elast icity of 

substitution based on maximizing the production of money 

services as described by;a CES production function subject 

to the restrictions imposed by the costs of holding such 

• • = 
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balances. Examples are Miles (1918a, b, 1981), Miles and 

Stewart (1980) and Chu~g (1983). {ii) The second category, 

in the, same group examines the effect of CS on the domestic 

demand for money. This technique was introduced by Bordo 

and Choudhri (1982a) based on the premise that the 

introduction in the money demand function of argum~rts that 

explain the return on foreign currencies should yield 

increased explanatory power. Variants of this model have 

been estimated by Cuddington (1983), Daniel and Fried 

(1983), Winder (1983 ) and of late by Batten and Hafer 

(1984). A variant of this procedure i5 also used for 

empirical est iméi t ion in this thesi 5 • ( i i i ) The third 

category includes studies which a t tempt to test for CS in a 

broader portfolio balance (PB) framework such that the 

analysis of CS may no longer be rest r icted only to the 

exchange markets at the exclusion of· the other markets of 

the general PB model. In this domain fall studies by 

Brillembourg and Schadler (1979), and Cuddington (1983); the 

latter may be viewed as a portfolio balance interpretation 

of the Bordo and Choudhrl procedure. 

cetegory are only briefly examined. 

Models in this 

The second group' tests for CS by examining the 

implications of theories which exp1icitly account for such 

foreign influences. It asks whether CS enhances the ability 

of'conventional theories in explaining observed behaviour. 

Studies reported in '-this category include attempts by Evans 

Q Q. 
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and Lafter (1977) to test for th~ 1ink between changes in 

money supp'lies and e'x~bange rate movel1'lents; br Brittain 

" " (981) to, eJ'amine coine idental movements 
" 

in the ineame 

veloc;ity of mon,ey; by Mc:Klnnon (1982) to test. for the 

" hypothesis of a world money supply and its"influence' on 

domest ie .inflat iO'fl ra tes~ Aiso ineluded here aré '~tudif'!s by 

'Spine~li (983) and Go1.dstein . and Ha1f1ês)"( 1984 ~ -as 
\ 

,criticisms of McItimnon (1982). 
',> 

An alternative view ,of the theory of CS whith is based 

on & stratified hierarchy of ~urrencies i5 ~6v8nced 

(verbally) by Prof. Velk. These stratas, which for purposes 

of simplicity, may be restricted ta four, comprise: i) the 

US Dollar; il) European baskets of currenc ies e. g. the ECU; 

iii) the currencies of Western Europe; and iv) currencies of 

the developing world. Post war experience, he argue~, 

indieates that the degree of cross responsiveness between 

currencies within a stratified group may div@rge 

significantly from the degree of cross responsiveness 

between currencies in different currency stratas. By vay of 

example he points to the noted lack of substitutability 

between European currencies immed~ately after W.w. 11. The 

same currencies could more easily be converted to the ~S 

Dollar sueh that conversion between sorne European currencies 

involved the us Dollar as the vehicle. 

Similar observations he stresses May be made between 
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certain currencies of the 'developing world; convetsion 

between the currencies of Ghana and Bangladesh for example 

mey weIl involve a third currency. To the extent that such 

hindrances may exist Prof. Velk argues that B-C type models 

of conventional theory, which do not distinctly recognize 

'cross strata' substitution, may weIl be susceptible' 'to 

misspecification. 

While we recognize the possibility of such 'triangular 

cross strata substitution' versus the dir~ct substitution 

considered in conventional models we have chosen to follow 

tbe latter. It should be stressed however that to the 

~ extent that currencies of the third worid face cross strate 

'. 

sUQstitution this may weIl be due to high transactions costs 

resulting from a lack of appropr.iate currency markets and 

poss,ibîy due to hi storical col,onial bonds. 

3'. 3 THE MI LES MODEL 

Contemporary development" of the theory of CS has 

benefited fro~ analytical as weIl as empirical contributions 

by Miles (1918a, b , 1981). His principal contribution t6 

thought lies ~n t~e development of an empirically testable 

model for estimating the elasticity of substitution based on 

a constant elasticity of substitution (CES) functibn for the 

production of money services. The framework so 'developed is 

used to estimate the elasticity of substitution: (i) between 
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Canadian and U.S. currencies for Canadians (1978a); and (ii) 

between domestic and al1 foreign currencies for both 

Americana and Germans (1981). This section describes bis 

theor.etical: model and the next summarizes his empiric'al 

findings. 

The procedural form draws on a similar method employed 

by Chetty' (1969) to rneasure the e1asticity of substitution 

between money and other liquid tinancial assets; to/this end 

it reinforces the assertion made~arlier that the theory of 

CS originates from the deba~concerning the degree of 

substitutability between money aQd liquief financial assets 

(see section 2.1 above). 

, ' Miles present& a linearly homogenous CES function for 

the production of monetary services where domestic and 

foreign curreney balances feature 85 inputs,' As per 

mieroeconomic theory 

currency composition 

optimum input utilization (opt~um 

of asset . portfolios) requires the 
• 

equalization of the ratio of marginal productivities (of the 

two money inputs) to the marginal rate of substitution in 

production, as weIl as ta the ratio of the costs of holding 

such cash balances. 

The 9ist of the model revolves around maximizing the 

production of monetary services as described by the CES 

production function subject to the cost of holding such 

-

.. 
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balances. The production function is converted into ~oney 

unite by invoting purchasing power parity (PPP) such that S 

.-Pd/Pf. ~or further simp~ification it i5 assumed that Pd • 

1. The production function may now be expressed as: 

-:-a -a - (l/a) 
MS • clMd + c2sMf ] (3.1) 

Where MS • money services 

M • nominal cash balances held 

c • degree to which cash balances provide similar 

money services in the domestic country 

a • elasticity of substitution between' Md and Mf. 

d and f denote domestic and foreign countries 

respectively. 

With the introduction of PPP the model falls prey to 

all the criticisms directed at PPP as a theory of exchange 

rate ,determination. 1 Adc!itionally, Cuddi~gton (1983, p. 

116-7) has argued that it is only when divergences occur , 

from the pur~hasing power 'exchange rate that ~incentives' to 

switch between' currencies arise. 

Equation (3.1) describes the production of monetary 

services in terms of the domestic currency vafos of 

domestic and foreig~ money balances. Since' under the 

two-stage money demand process the availability of such 

holdings is the total value 'of cash balances a . 
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transactor ehooses to hold, so are limited the amount of 

,monetary services that may be obtained from them. The costs 

\ assoeiated with holdings of cash balances and which serve to 

/ , 

qualify the benefi ts in terms of mon~tary services are 
~ 

described as: 

Mo • Md(l + rd) + sMf(l + rf)J' 

where Mo • quantity of total real cash balances as 
, .. 

, -
determioed in the first stage of the 

demand process. 

r • return on cash balances as a measure of 

the holdi~g cost. 

(3.2) 

This nominal transformation of the physical units form 

of the asset constraint is obtained in the sa me manner as in 
f" 

equation (3.1). A transaetor must allocate his cash 
\ 

ho'ldings such that he maximizes the benefi ts subject to 

these costs. 

Substituting the first order marginal conditions for 
, -(3.1) and (3.2) into the uti1ity maximizing condition yields 

the utility max~mizing equation for the currency composition 

of asset portfolios, Taking 10gs and rearranging to solve 

for Md/sMf provides. Miles with the following empirically 

testable reduced form equation for the maximization of 

monetary services: 

", 
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,ln (Md/SMf) • (1/1 + a) In(Gl/G2) + (1/1 + a) 

1n(1 +rd/l + rf) + u3 (3.3) 

Parametric values consistent with a high degree .of . 
elasticity of substitutiQn s]tould --be reflected by a high 

numerica1 value for TI • (1/1+ a) • The degree of 

substitutability between 'currenc~es may also be reflected by 

the value of the Œ1/Œ2 ratio. . . 

3.4 THE MILES MODEL: EMPIRICAL EVIDENCE 

.. 
The prec~eding chapter showed that demand side CS ho~ds 

." 
grave implications for the abil~ty ol a country to pursue 

inde~dent monetary po1icy (section 2.4). lt was shown 

there and in section 2.5 that the degree of monetary 

sovereignty that authorities enjoy ~s inversely related to 

the degree to which currencies are substitutes in demande 

This may vary from complete independence in the case of 

perfect ~substitutability when a country may p~~~ue 

indepenJen-J policy objectives to the extreme opposi te when 

currencies are perfect substitutes and market integration 

restricts the authorities to. c'omplete monètary conformism. 

Clearl.y. the degree of CS beoomes an , ~mportant empirical 

proposition. 

s 
In his pioneering at,tempt to address ,thi issue 

l 
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1 

Miles(l978a) estimates the elasticity of substitution 

betveen the Canadian and U.S. cùrrencies-for Canadians. In 

subsequent studies (1981) he broadens the analysis by. 

estimating the elastici ty between domestic currencies and' 
\ 

a11 foreign monies for residents of both the U.S. and 

Germany. 

Miles estimates the elasticity of subst~tution between 

the two currencies for Canadians using quarterly 

observations over a 15 year period from 1960/4 to 1975.14. 

This p~riod was punctuated by an eight yeat' spell when 
l, 

Canada ,adopted fixed exchange rates. The mode.! was 

est~ated for the entire samp~e period and when se~rated by 
, 

exchange rate regimes. The e1àsticity of substitution is 
1 

found to be different from\ero at the 95% confidence level 
î 

for both flexible rate perf'ods, permitting the rejection of . 

the hypothesis that currencies are nonsubstitutes. No 

evidence of CS is found during the fixed rate periode At 
~ 

5.78 (during the flexible rates of the'1970s) the numeri~al 

value of the ~lasticity measure indicates a higb degree of 
\ 

CS between the Canadian and ~~~~;ren:éfe~ for Canadian 

residents. 

Results indicate evidence of CS during 

with no support for CS d~ring fixed rat.es. 

Miles pufs forward' the argument that it is 

flex ible rates 

As explana t ion 

only during the 

flexible rate regime that· the substitutability enhancing 

. . 
(! 

, 

t 
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actvities of the private markets are, invoked such that " ••• 

the public vil.1 have to resort to performing 'a11 of i t~ 

·substitution ~rou9h private markets." Miles (19788; p. 

435) • Our, éxplanation of this "as well as of our findings 

a i'5 presented in sect ion 4.10 be1ow • .. 

In a larer study (1981) the model was estimated for two 

more 'countries. The first _stimates tl.le è'f.lasticity' of 
~ 

substitution 'between the u.s. dollar and a1l other 
r' 

currencies for U.S. residents. Tne o~her estimates the same 

between the Deutsche mark and all foreign curr~ncies for 

West German residents. In both cases the model is estimated 

<1: for .. the sample period as a w_+ and when separated by 

exchange ·'regimes. Both tests find evidence of CS during the 

flexible rate periode For the U.S. the numerical value of 

the el8sticity meàsure is found to be different from ze~9 at 

the 90% conf idence level for eight of the nihe variants 
<, 

est imated'l' The average value of the elast icity o~ 

substitution is 3.72. For Germany the estimated value. of 

the elastiGity'measure is 2.78 at the 97.5) confidence level 

(Miles 1981, p.80-83). 
\ , 

For the entire 'sample period eight of nine parametric 
\ 

estimates for the U.S. are signific~nt at the 90% level. 

There is no support for CS for Germany during this periode 

In the case of fixed rates tests ,for 
1 • 

both countr ies 

'f 
\ 

.~ .. ' 
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fail to reveal statistically significant differences from 

zero (except in one case for the U. s. ). This pattern is . 
repeated for the majori ty of empirical studies including 

ours. 1 

parametric estLteB' indicat'~:9 a noticeable degree of 

substitutabili ty~ between currencies translate into increased 

volatili ty in exchange rates, in response to changes in 
-

relative holding costs. This prompts Miles (1981, p.8S) to 

calI for greater monetary coordination as he reinforces his 

advocacy of currency blocs such as the European Monetary 

~ystem (EMS). The same argUJpent is extended a step further 

by his calI for a reversion to f ixed exchange rates and for .. 
close coordination of .monetary policies across national 

'" 

boundaries. 

A simllar caU for a reinstatement of· fixed rates is / 

made by Boyer (1978 p.197). Recall that these proposals are 

countered by GJton and Roper (1981) see section 2.5 above, 

who argue that if the behaviour pattern of the monetary 

authorities ris endogenized in recc;>gni t ion of the 

'willingness to switch' (as in Hayek 19768,. b) recognition 

of CS may ac"tua1ly exert a stabil izing influence on exchan'ge 

,rate movements. 

'\ -
, ,,---
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3.5 INCLUDING UNC1!:RTAINTY 

The or iginal model as developed in Miles (1978a) and 

descr ibed aboYe excluded uncerte.inty part icularly assoc iated 

vith the exehange ,rate. This assumption is relaxed in Miles 
\ 

and Stewart (1980). Baséd ~9-" Stewart (1978) the authors 

show that faced vith uncertainty in the pricE"of a currency, 

as characterized bI exchange rate volatility, risk neutral 

auet holders viII s~ift out of the fluctuat"ing eurrency and 

into one that offers priee stability. 

Changes in the value of each eurreney- ié measured vith 

r,espect to the numeraire currency, Pw. It is assumed that 

Pv· •. land that relative' ppp holds such that the exehange 

rates may be 9i ven by Sd • Pw/Pd and Sf • Pw/Pf. Wi th the 

explie i t incorporation of the exehange rate uncertainty 

èquat ion (3.3) changes to: 

ln (SdMd/Sf Mf) • 41n(d/,,"2) + 41n«(1 + if)/(l + id» 

!If + .1n(Bf/Bd) (3.4) 

where Sd,~ Sf • of ethe respecti ve exehànge 

rates; B. respective measures of uneertainty.' The form, of 0 

(3.4) which is estimated is expressed as: 

ln (DC/FC) Il la + crIn ( (1 + iFC)/(1 + iDe» 

\' + bln (SDF/SDD) .~ (3.5) 

\ 

. 
1 
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~re and" SOO. respective standard deviations 
"1 

of SDP 

\'R ',1 
t ;. 

" , 

percentage changes in Sf and Sd; and serve as proxy for Bf 

and Bd; OC and PC reflect domestic currency values of Md and 

Jo1f respectively. b. Yexpcl'; Y reflects nonlinearity~n B. 

Equation (3.5) C .~stimat\d 
for qUa~erlY data 

i~r residents of Germany 

and the U .• S. spanning the f1e'xible rate 

period from 1971-78 vith mirror variations. tor the U.S. 

both cI'~nd b display signi f icanee at the 95% conf idence 

1evel. For 

conclusive a~ 

respectively. 

Germany 
. 

90%' and 

This,/, 

the , fin,d.ings 

85% confidence 

claim Miles 

are somewhat less 

levels for cl' and b 

and Stewart <1981, 

. p.620-621), confirms the si.9nificant influence of exchange 

rate uncert.inty on the curreney comp.ition of asset 
i 

portfolios. ~ .. 
~ \ ' 

3.6 CRITICISMS OF MILES' MODEL 

Miles' method for estimating 'the elasticity of 

substitution has been criticised on theoretical as ,weIl as 
.;..,:. 

empirical grounds. This section . summarizes the major 

critic i sms th~t have appeared in the li terature. 

t 

On a thèoret ieal level Bordo and Choudhri (S-C) (1982a, 

part 3) have argued tha t the high num'erical values of the 

elasticityof substitution in Miles' estimates are due to 

specification bias. Est imation of the model eorrected for 

" 

\. .. 
" ' 
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such omissions pro~ed successful in reconciling Miles' 

fi"nding vith those of a-co Their modification to Miles' 

model are based on the following form of the money demand" 

functions: 

ln (MdlPd) - Bo + B1 ln y + B2 id + B3 if (3.6) 

In(sMf/Pd) - Go + G1 l~ Y + G2 id + G3 if (3.7) 

Where the foreign inte(est' rate parameters (B3,G2) capture 

the effect of CS on the respective money.demands. 

Since Miles examines the effect on relative holdings of 

'money balances in response to changes in relative holding 

costs; B-C subtract (3.7) from (3.6) and rearrange to obtain 

the relative money demand function. 
" , 

In(Md/SMf) - Do + Dl ln y + D2 id + 03 (if - id) 

(3.8) 

Where 00-. Bo - Go; Dl • B1 - Gl; 02 - B2 - G2; 

03 - B3 - G3. 

\ B-C (p.54) estimate (3.8) for the entire period <1960/4 

~ 1975/4) and for the aggregated flexible rate subperiods. 

They find 03 ,in5ign i f icantly di f ferent from zero. Whereas 

02 is found to have a significant negative value. The high 

-
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significance levels for the elasticity estimatea obtained 'by 
, 

Miles are attributed to specification bias particularly due 

to the exclusion of id. Since id is expected to be highly 

correlated to (if id), when omitted part of i ts 

explanatory power may weIl be captured by (if - jd) such 

that the latter appears to be . more significant than it 

actually is.' Further, B-C also question the validity of D3 

as an accurate measure of cs. 

The validity of D in Miles as an accurat, measure of 

CS ia chall~nged by Spinel~i (1983, p. 777) who argues that 

a positive n may merely reflect the f~t that assets are 
" 

gross substitites. A positive n is interpreted as the 

measure of the ease with which a change in the- relative 

holding costs induces a shift in the currency composition of 

the money balances portfolio assuming constant the totality 

of cash balances.' While valid in the case of substitution 

• 

between asset groups (such as domest ic versus foreign -'d 

securities) due to the constancy of total wealth, this 

assumption may not apply to two components of the cash 

balances portfolio. Indeed a change in relative (bond) 

interest rates may wèll induce changes in the total quantity 

of money held obscuring the measurement of cs. For example 

an increase in dornestic interest rates may ind~ce a shift 

out of domestic and foreign monies such that a positive n 

merely reflects the gross substitute nature of the two 

currencies. 

, , 

-

" 
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Laney, Radcliffe and Willett (LRW) (198~uestion the 

pol icy importance of the numerically high values of the 

elasticity of substitution obtained by Hiles €ln the basis 

that they imply 'policy neg1igible' changes in relative 

foreign and domestic currency holdings. 

Since foreign currency (FC) holdings are smaU to begin 

, wi th a change in Fe when compared to domestic currency (OC) " 

holdings fades in importance. Note LRW do not question the 

numer ical value of the elast ic i ty 1 only', i ts policy 
, 

implications. Using average quant~ties of aIl foreign and 

domestic currency holdings of U.s.' residents and assuming 4 

as the average of Mi les' est imàtes for the elast lC i ty of 

substitution during flexible rate periods, LRW (p.1197-S) 

est imate a $110 mill ion dollar change induced by a one 

percentage point change in the domest ie r. Since thi s 

figures as 3.7% of all FC' (110/3,000), and only .025% of DC 

(110/440,000,000), the authors conclude the latter to be 

t undetectable' and the former policy negl igible. 

Dy way of response Miles (1984, p. 1201-2) points out 

that the theory of CS stresses the will ingness to switeh 

between currencies at the margin and as such this relatively 

.small change may prove significant. Additionally, a lack of 

organ ized da ta has rest ricte.d fore i gn currency balances to 

"short term cla ims on unaff i l iated fore igners payable in 

foreign curren.cies by non-ba"nking enterprises" (p.1202). T9' 

'\ 
1 
{ 

1 
1 
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the extent that FC excludes:(i) other foreign currency 
L 

holdings of U.S. residents; (ii) U.S. dollar holdings of 

foreign residents; and (iii) eurodollar balances; with the 

latter two weil exhibiting a high marginal propensity to 

switch, the elasticity of substitution may exceed that 

estimated by Miles implying 

exchange mar kets. 

greater influence in the 

3.7 OTHER CES MODELS OF CURRENCY SUBSTITUTION 

A model not dissimilar ,to that of Miles (1978a, 1981) 
, 

15 developed and estimated by Chung (1983) in an. effort to 

measure the elasticities of substitution between the U.S. 

dollar and the currencies of Japan and Germany, for their 

respective residents. Emphasizing the demand for money as 

the det.:.ived ~emand for the stream of utili ty yielding 

f inanc ial services that flow f rom i t Chung constructs a 

'two-level' CES utility function for monetary services.' 

From this function , he derives the relative f0r:-eign country 

demands for U:S. dollars. The model essentially considers 

the utility maximizing (through ass~t substitution) 

behaviour of wealth owners subject to the asset constraint 

imposed by total asset holdings. 

The empirica~ test is based on quarterly data spanning 
~ 

the flexible rate period from 1973 to 1979, (with slight 

variat ions) • Estimates of parametric indicators show 

\ 
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," 
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divergence from zero to be statistically' significant at th~ 

5% level. At 4.36 and 1.62 the elast~cities of substitution 

for Germans and Japanese residents respectively 5uggest 

significant responsiveness,between these currencies and the 

U.S. dollar. The relat ively higher leve] for Germany i5 

attributed to the relatively greatér slmi1arity bètween' the 

iostitutional 0 structures of the two countries' (p.24-25). 

One may however want to quarrel with his 

interpretations of the results. High numerical values and 

positive signs for elasticity measures are interpreted tO) 

ref1ect excpange market stability; in contradiction te the 

find~ngs of the extensive theeretical literature on the 

subject see e.g. chapter 2, particularly section 2.5. 

3 .8 THE BORDO AND CHOUDHRI TYPE MODELS 

The Bordo and Choudhri B-C (1982a) study marks the 

pioneering attempt to analyze demand side CS using the 
..... 

demand function for money as the 'tool of analysis'. In 50 

doing it-describes what we have called the second category 

of 'direct' tests of CS. Sections nine to twelve of this 

,ahapter present brief summari~s of the variations of this 

procedure that have appeared in the lite.rature; each adds a , 

unique element to increase the explanatory ability of the' 

basic model. 

- -
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The B-C study may,be divided into two parts. The ~irst 

seeks to test for the presence of demand side CS between 

C~n,dian and U.S. currencies for Canadian residents by way-

of the money demand function. The second strives to ~x~ose 

the weakness in Miles' (1978a) pioneering attempt at 

estimating CS by way of a CES function for the production of 
, . 

money services: The latter was discussed earlier in 

conjunction with Miles' analysis (see section j.6 above). 
t ..-/ 

We preSent below a brief description of Borda and Choudhri's 

method for the examin.tion of the former. 

The stipulation of a stable demand function for 

national monies in traditional theories i5 criticized by 

proponents of CS who attribute this stability ta the forced 

exclusion of the influence of foreign ho~ding costs on the 

domestic demand for money. It is argued that the inclusion 

of such costs would increase the explanatory pO,w,ers of the 

m~ney demand estimates. Borda and Choudhri atternpt to 

estimate precisely this differential explanatory ability 

(with and without the argument for CS) as a measure of the 

presence of cross responsiveness (substitution) between 

currencies. Should the estimates sU9gest significantly 

enhanced explanatory ability the case for the existence of 

CS would be reinforced. 

A traditioitl sing~e equation money demand function i5 

specified for bath the narrow Ml and the broader M2' 

r ' 

, ' 

= 

,\ 
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definitions of the money ~tock. Note that the implied 

single-stage money demand process differs from the two-stage 

d~mand process a la Tobin emp10yed in the previously 

considered models of Mi les (1978a, b, 1981) and' in the 

models by Bril1embourg and Schadler (1979) below. 

general form the demand function is.expressed as: 
" 

. " _1 

In its 

ln (M/p) .• Ao .+,Bl ln y + B2 rs.+ B3 rL + B4 ro + B5 E'- f 

+ B6 In(M/P)t-l + B7 1n(Mt-l/P) + e (3.9) 

.. 
Where y.o level of' real income (GNP); rs • short term 

interest rate as measur,ed by 90 day raêe on finance company 

paperi rL • long term rate measured by 5 ye~r GIC at Trust.. 

Companies; ro • rate on pure savings aêcounts; E • 4(F-S)/S 

• expected holding cost of the U.S. dollar as measured by 

the 90 day forward premium/discount. 

E i5 the variable that introduces CS by including the 

return on foreign currency cash balances as a measure of the 

opportunity cost of holding domestic cash balances. Sinee 

both monies are noninterest bearing the return is restricted 

to appreciation of one in terms of the other. With 

quarterly observa t ions the appropria te a'pprecia t ion i s 

measuted by the discrepancy between the spot (S) and the 

expected future spo~ rate (Se) 90 days hence. Se being 

unmeasurable, the efficient market hypothesis permits its 

approximation by the forward rate (F), such that in the 

; } 
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absence of tr-ansactions posts risk neutral transactors 
) ~ 

acting on the basis of all 'currently available ,information' 

'ensure that F • Se.' 

If CS does exist the E argument is expected to be 

negative and si9nificant~y different from zero. Different 

versions of equation (3.9) vere estimated, each for 

~u~rterly data over a/sample period extending from 1970/4 to 

1979/4. The ones that correspond closely to our tests are 

presented for comparison in table 4.2 belov. In none of the 

tesfs was E found to be different from zero at an acceptable 

confidence level. This leads B-C (p. 51) to conc1udè that 

there exists no evidence of CS between the Canadian and U.S. 

currencies for~ian ~esidents. 

3.9 THE' BATTEN AND HAFER·STUDY 
) 

Batten and Hafer (l984) extend the Bordo and Choudhri 

procedure to test for the presence and extent of demand side 

CS between the currencies of five ind~strialized countries 

and the U.S. dollar for the residents of each respective 

country. The five are Canada, France, Germany, the 

Netherlands and the UK. Based on quarterly observations for 

a sample perioduextending from 1966 to 1984 (with slight 

vàriations) they estimate the following (slightly modified) 
~. ~ 

semilog ~pecification of the rnoney demand functio~ 

r'{ 

-. 

" 
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ln(M/P) • Ao + Bl ln y + B2 rs + B3 E + 

D4 ln {M/P)t-l + eU 

Their findings yield weak support for CS. 

» 
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During the 

flexible rate period tpe introduction of E ,yields 

st;tistically significant, parametric e~es at the 5% 

leve1 for only tw'o of the five 6amp1e èountries: C8fJêda and 
-

Germany. No evidence of CS was found during the fixed rate 

periode ~he argument is weakened further by the extent of . 
responsiveness which indicates a low .0007% change in 

Canadian money de'mand for al,· 1% chanJe in E; and a .003% 

change in German money demanVor a sim'ilar 1% ch:ng, in E 

for the Deutsche mark (p.lO). 

Recall that Bordo and Choudhri found no evidenc~ of CS 

between the Canadian and U". S. currencies for '. Canadlan 

t residents. This inconsistency i6 attributed to different 

samp1e periods employed for . the two studies. Batten and 

Hafer' s equation reestimated for the eontracted period up tO\ 

1979 does not yield statistically significant evidence of CS 
n 

either. Hence, the statistical significance as observed 

here is attributed by them (note 18) ,to post 1979 data. 

Based on these findings the authors cite a 1ack of 

empir ieal support f or CS. In the two cases wh.n i t does 

appear significant the extent of respons i veness i5 

negli 9 ible. 11 
.; .,. 

i 
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Daniel and Fried (19B3) attempt a 'recon~)1iation' of 

the contra~lct~ry empirical findings of Miles (197Ba) an~ 

Bordo and Choudhri (1982a) concerning the presence and . 
importance of demand side only the 

1 
CS. Considering 

transactions motive for money demand and followi~g th~ 

procedure developed by B-C they show that, within the 
, 1 l ' 

Canadian context, the contradiction may~e attributed to t~ 

misspecification of the money de~and function due to • thé --, ,inaàvertent exclusion of the effect of postal strikes. 

This shortcoming ls resolved, argue the' authors 

(p.615-6), by the adoption of a procedure slightly-àifferent 
, , 

from the one developed by Gregory and McKinnon (1980), who 
<-

assume that during a postal strike the 'actual' quantity of 

moneyexceeds its 'available' quantity. In,cbnfirmation of , 

this their findings indicate that conventional estimates ~f 

money demand unq,erestimate during and overestimat~ 

'immediately after" a 'postal strike. 1 ~ For 't'he postal 

-strike to influence estimate$ of CS 

variable in the B-C type models. 

Fried's (p. 620) intuitive argument 
/ . 

causes, the 'avallable' stock of money 

i t must~ffect: the E 

C6nsider i~l and 
" ~ 

f~iS.' A strik"è 

to fall short of its 

'actual' sup~ly'~ T~ results in excess· demànd for both . 
1 

Canadlan and, U.S. currencies which i5 accomodat~d .by the 

Bank of Canada. 
" ,w 
The total qU,ant i ty .. of money inc~easesi 

.' 

~ 
.. . l' 

1 

1 , " 
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however 1 the desired currency composition of cash holdings 

is not atta-ined. An incipient attempt to. switch between the 
, 

tlilO currencies causes the forward premfum P' to change. 

Since F changes, E is affected and the link between postal 

strikes and currency substitution is established. 

The 'correctly' specified version of the B-C type money 

demand equation is given by Daniel and Fried (p.6l7) as: 

. 
mt • bo + (1 - x)mt-l + xa yt + xBl Et + xB2 rt + xB3, FSt 

+ G St - (1 - x )GSt- l + seasonals + e <3.11) 

... '" --~ - ~ 

Where x • coefficient of adjustment; mt. ln(M/P)i FSt. 

• forward premium slope dummy'; St • the fixed portion of the 

effect of a postal strike. PSt accounts for tbe above 

diseussed effect of the postel strike on E. 

Equation (3.11) is estimated for quarterly data over a 

12 year flexible exchange rate period from 1970/3 to 1982/2. 

All parametric indièators have the expected signs and are 

significant at the 1% level. This, argue the authors, 

y ields strong support for CS as well as for the 1 i nk betveen 

CS and postal strikes. 

One must stress however- tha t thei r test is not enti rely 

comparable to that of.B::"C sinee the time periods difier. As 

ve have seen, later studies by Satten and Hafer (1984) did 

,,. 
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find evide'nce of' CS and attributed it to the 1ater 

observations that they had included. Hence Daniel and 
. . 

P'rled's resu1ts fIlay simply be capturing the effect of the se 

later observations. Their empirical results can therefore 

not be interpreted as providing strong support for the il' 

theoretical argument. This deficiency would have bèen 

,resolved had they also tested for the presence of CS for the 

same period vitho'Ùt the adjustment for postal strikes. Such 

a comparison would serve to clarify the issue. 

3.11 AN ALTERNATE MEASURE OF FOREIGN INFLUENCE 
• 

Winder (1983) seeks to demonstrate the existence of CS 

in money,demand by estimating 0 a modified version of the 

convent iona1 monetM'y models of Bi1soo. (1978) and Hodrick 

(1978). Whi1e presented in a slightly modified form, his 

technique 8150 tests for exp1anatory power of foreign 

influences on money demande , To this e~tent it is similar to 

the B-C ty~ models. It mey therefcre equal1y well be 
p 

estimated wi thin the single eql:1ation money demand framework 

outlined by B-C with K (explained below) substituting for E. 

The misspecification of money demend in cQnventional 

models due to the exclusion of foreign influences, he argues 

(p., 40), may be correcte'd by introduc ing an argument for the 

ris'k associated vith holding each currency. If foreign 

influences are important then demand for a currency (and the 

, 
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exchang~ rate) viII be influenced by a change in the 

'relative risk' of holding that currency • 

.. 
This risk (K), argues Winder, is related to 'future 

inflation' and is determined by the 'uncertainty' vith which 

expe~tations of 'future inflation' are held. Since K is 

unobservable i t iJ3 . -----proxled by changes in the focus 

currency's price of gold, a decrease in vhich signals 

expectations of future disinflation (p.41). Clearly this 

a~sumption is open for debate and to be accepted must be 

empirically supported. 

, ' 

The money demand function (for both countries) is 

expressed as: 12 

Md • ay exp hl e exp b2 r e exp b3k (3.12) 

Where e is the ~natural log ~~se. Writing in log form anâ 
differentiating Winder obtains the follo'wing exchange rate 

determination equation: 

'AS • C + ('AM - 'AM*) + bl('~y - '~y*) + b2~(r - r*) 

+ b3AK - b*3âK* <3.13) 

Where * denotes th~ foreign country. 

For 'empiiicai purposes the numerical values of ft and K* . 

/ 

/ 
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are obtained b.y caleulating the standard deviat ion ion the 

foeus country's priee of gold for each Quarter and dividing 

it by·the average quarterly price of gold(p.41).' 

. Equation (3.13) is estimated for the U.S./German 

exehange rate for quarterly data over the flexible' rate 

sample period from 1971/3 to 1978/4. The findings indicate 

expected signs for both the German and U.S. risk proxies. 

The former i5 found to be signifieant at the l' 1evel, the 

latter at the 5\ level. When the tvo risk arguments are 

combined such that A(K - K*) runs as a joint variable the 

results are equally supportive. Based' on these findings 
/ 

Winder reeognizes cs as add~ng "... realism as well as 

explanatory power to the traditional monet~ry mode1. W(p. 

43) • 

3.12 CORRENC! SUBSTITUTION IN A PORTFOLio BALANCE FRAMEWORK, 

Cuddington o(1983) 'argues that the model developed and 

estimated by B-C, and by many authors subsequently, analyzes 

,CS within a restricted monetary framework. Since securities 

are assumed to be perfect substitutes in such models, 

interest rate parity ORP) prevails sueh that r. r* + E 

holds. The inclusion of both sides of this equation and of E 

seperately, implies redundancy as well as perfect 

mul~ieollinearity. Cuddington relaxes this assumption so 

that in the broader 'portfol~o balance (PB) framework 

• 
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8ecurities exhibit varying degrees of Bubstituta'bility and 

IRP no longer holds, Domestic and foreign returns nov 

reflect the "diffe'rent respective opportunity costs. In such , 

cJse a1l three arguments " (r, E, 'r* + E) are required t~be 

etcluded as exp1anatory variables,; the latter ca'pturing the 

effect.of capital mObili_ty(Cu~din9ton, p.11S)' He adds that 

th~s implies that it is no longer sufficient to attribute 

the presence of CS to a statistically significant E. ~ince, 

E forma part of the capital mobility argumen~ a high t value 

may mérely reflect specification bias due to· the exclusion 

of r* and may partly be due to capital mobility. Both (r* + 

E) and E must be included to diatinguish the effect on money 

demand of capital mobililty from that of cs. 
r ' 

This yie1ds 

the following sem,ilog form of the money demand functions 
". 

ln (M/P) • Bo +Bl ln f + 82 r + B3 (r* + B) + 

1 
B4 E + eU 

This equation i5 eatimated for Canada, Germa~y, the United 

• 

Kingdom and the O.S. using quarterly data for varying sample 

periods from 1960 to 1979 a~d for different monetary 

aggregates. The results are far from conclusive. Evidenéè " 

of CS ia found in on1y three of eight cases considered: for 

Germans between the DM and thf: U.S. dollar for the broad 

monetary 8ggregate M3 and for the OK with respect to the DM 
v 

for both monetary aggregates (the positive sign indicating 
, 

complementarity induces Cuddington to ignore the results for 
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the OK). Given the-key curreney ,nature of the DM and the 

o.s. dollar the resurts between these two countries, argues 

Cuddington (p.126), ia clouded by the ~ossible presence of 

simultaneous equation bias. . , . . • 
An important criticism of Cuddîngtonts test for the 

;presence of CS is that he fails to distinguish betveen 

exchange regimes. Section 4.6 . belov questions the v~lîdity . " 
of his results on the grourids that a· lack of evidence of CS . . 
during ·the entire period çoes not imply its absence durlng 

individual, exchange regîmes. ~e. resul.ts of our empirical 

,1 tests tabulated in section ,4.8 confirm .this. P'urthermore . 
,since international capït.al mobility. ensures 'that înterut 

ràte parity (IRP) ia continuously satisf ied for the 

currencies of developed counuries another critic·ism seeks 

to diminish the re1evance of CS 'vithin _the portfolio'.balance 

framework. This i5 discussed further in section 4~2 belov. 
r 

3 .13 THE BRI LLEMBOORG AND SCHADLER PORTFOLIO BALANCE 
MODEL OF CURRENCY SUBSTITUTION 

Brillemboutg aRd Schadler (1979) develop an empir~c8l1y 

testable model vithin the' portfolio balance (PB) framevort 

to estimate the cross 'semielasticities' of demand between 

the currencies of Canada, France, Germany, Italy, Japan, 

,Svitzerland, the United Kingdom an"'d / the United States. The 

second of the two stage demand process is isolated sa that 

attention may be focused on the allocation of ~he total 

J 
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~oney stock between currencies. 'l'he results so obtained' are 

then compared to similar ,stimates of a model whe~e cross 
.f> 

elasticities betveen currencies are restricted to zero. 

This yields important comparative implications of the tvo " 
. , 

mode!s in predicting exchange rate be~aviour and,' bence, 
, 

passes judgement on the need for incorpo'rating cs in asset 

market approaches. to exchange rate theory. 

The mode! stipulates a portfolio balance framework vith 
1>. 

three assets (p. 518 i: national currenci~s, interest 
, 

bearing securities and gooôs to which 'titles of ôwnership' 

are issued. All interest bearing securities are'considered 

to. be perfect substitutes, such that inter.est rate pari ty 

(IRP) prevails. Furthermore all securities and other 

nonmoney assets are assumed to have (for analytical 

tractability) identical elasticities of demand vith respect 

to money. This permi~s ag9regation (by Hick's criterion) 50 

" 
that one composite nonmoney asset may be obtai'ned. ~ In the 

goods market ovnership of titles versus the good itsel~is a 

technique which permits the separation of traded from 

nontraded goods yet allows both to form part of a foreign 
'\ 

portfol:io. 

t' 
The mod~, examines the utili ty maximizing behaviour of 

asset holders who face a tradeof f betwe~n ri sk and return. 
( -

The adjustment of existing asset stocks to desired levels 15 

by "Y of the Braina rd-Tobi n 1196B) • qene ral di sequi jibri um' 

;" 
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Within theportfol~o bala~c;e framevorJt the authors 

present two methods from vhieh the respectiv& exchange' rate 

eguations may be derived. The first is too' complel to soive-, 
\ 

ana'lytic~lly; it i8 based on ,a turrency demand function no 

different trom other a8set demands in the general (PB) 

mode.l. Attention is focused on the exchànge' rate by 

restricting consideration to th~ currency portion ~f ~e-
\ J 

total asset portfolio. Sinee this form does not yield an 

,easily testable model it, is forsaken for the second'method 

vhieh modifies the original 

subsection by adopting the 

distinguishes 

total cash balances and the 

, , 

given balance between individual 

isolate the eurre~cy 

demand process' which 

of assets alloèated ~o 
~ 

allocation of tl)is 

Odee the total 

cash holdings are det~rmined .. in the first stage of the 
, . 

demand proc~ss (by the weighted summation of the1r equations ' 

(.) and (5}); the second stage of the demand ~rocess which ' 

determines the eurrency composition of these cash balances 

and th~ exchange rates (ek) is spècified ~: 

,n 
elt • m .. mt + l ( akj crmj )rj ,.IeT (3.15) - + 

j 

vhère rj -- .rate of return on currency j. The first two 

show • arguments that th& exchange rate de pends on the . 

f 
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availability of focus eurreney mk relative to the total 

stoak o( money m. ,It 8180 depends on the relative cross 

elasticlties betveen individual currencies ( cskj) and 

betveen total money and each' currency ( csmj) (p. 524). 

, j 

While the authors start off vith a 'broad' portfolio 

balance model vith goods, bonds and ~oney; in the finel 

analysis' their model resembles 
/ 

the monetary models 'of 
o 

conven~iona! ~heory. In an effort to make empirically and 
q 

analytically manageable the!r analysis they inadvertently 

drop the basic assumptions of the portfolio balance model by 

imposing IRP such that all securities ,may be traded in one 

ma~ket; this ls further restrict~d by assumin~ constant the 

elasticity of substitution between money and all nonmoney 

assets such 'thàt all securities and 900ds merge into one 

composi te asset. Consider a1so\ the role Qf weal th; while 

included in the first stage of tlie demand.process the vealth 

argument must definitionally be excluded from the second 

st~ money demand reducing the general portfolio balance 

model to~he familiar monetary framework of conventional 

theory; exc~t of course for the inclusion of third currency 

cross responsiveness between' currencies. Since this 

reduction must occur would it not be much simpler to start 

f rom one such model and vork' upwards to ...... include the 

reqvisite cross responsiveness? 

Equation (3.15) is estimated for eacl'i' Qf the ei9ht - \ 
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countries in an effort to estimate the -respective 
, . 

semielasticities. The test is perfor~~d for monthly data 

over a period f'rom March 1973 to 'Jun,e 1978. The presence of 

cross responsiveness should yield n,onzero .parametric 

es.timates. Th~~Hndin9s <as per their table '1) are unc1ear 

at best. On1y ten out of the 56 cross measures and four out 

of eight ovn elasticity measures display divergence from 

zero at the 5% significance level. 

With ~~itive ~rametric estimates the currencies of 

Europe display complementarity vith respect to 1 each other. 
1 

The U.S. and Canadian curren~ies arè fOund to be 'substitutes 

to . them < p. 527). Further support for complemen~arity is 

found vhen the equations for the European countr.ies are· 
" 

aggregated such that at 2.15 t,he ovn, semielastici ty measure 
e ' , 

exceeds all individual measures'. Th,is, argue the authon, 

yields 'support for a 'European currency bloc" ,(p. 528). 

The comparison of the explanatory abil~ty of the models 

vith and without the incorporation of cross responsiveness 

yields no apparent1y clear resùlts. A chi squared test 

however indicàtes significantly increased exp1anatory 

abili ty to the model 'vi th cross cun:ency responsi veness. 

, . 

\, 
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3.14 INDIpCT TESTS or CORRENCY SUBSTITUTION, THE EVANS 
AND LAFrBR S'l'ODY 

. 
Bvans and Latfer (1977) test for the presence of CS by 

considering the predicti ve accuraey of policy implications 
" 

that flov from it. l ' Since the theoretical literature 

'postulâtes a d~rect relationship between CS and the degree 

of monetary,'interdependence, Evans and Laffer attempt to 

measure the extent of monetary interdependence between six 

developed 60untries as a test" for the degree of" 
" 
substitutability between their currencies. The six are 

Canada, France, "Germany, Italy, Japan, and the OK. The 

basic premise of ". their model is that perhct 
. 

subst~tutability implies i~terconnected monetary policies 
~ .. ' 

and uniform rates 01 inflation' such that ,uncoQrdinated 

monetary expansions voüid have no predictable effect on the 

ezchange rate. conversely, perfect nonsubstitutability 

vould imply independent national monetary structures so that 

divergent monetary .policies wou1d cause divergent inflation 

rates and exchang~ rate changes a~ predicted ,by Purchasing' 

Power Parity (PPP). 

.... Combining ppp vi th Fisher' s quantity -theory 1 solving 
. . 

for the exchange rate Sand taking 10gs yields the following 

equation for empirical estimation: 
\ 

'AS • al ,ANa - 42 %AMb - a~ %~ya 

- a4 %~yb - a5 '~(Va/Vb) (3.16 ) 

r 

• + 
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If eurreneies are perfect substitutes such that poliey 

ezeesses are evenly distributed aeross ~he'boardi even under 

flexible exehange rates, the independent variables wUl 

èzert no predietable influence on S and values of, tne 

parametrie estimates should be close to zero. In the case 
" 

of zero substitution pOliey exeesses are, restricted to the 

native country such that. domestic variables only are 

affeeted, in this case parametric values- are expected to 

approach unit y (Mile~ 1978b, p.l8l). 

Equati'on (3.16) estimafed for month1y data for a sample . 

period from 1968/1 to 1975/1~. yie1ds low parametric 

est·imates such that for 
.. 

on1y some variables and for some 

cou~tries are the 

zero. This is 

presence of CS. 

1 

estimates significantly different from 

interpreted as further support for the 
, 1 

One must note however that in the absence 

of agreement on- the purchasing power exchange rate this test 

stands vulnerable to all critieisms directed at the ppp 
l 

~heory • 

3.15 CORRENCY SUBSTI,TUTION AND THE INTERDEPENDENCE OF 
NATIONAL VELOCITIES 

Brittain (1981) addresses,' somewhat indirectly, the 

issue of CS analyzing it from the rather unique angle of -the 

relationship between the apparent '~nterdependence' of 

fluctuations in the incoflle veloci ties of' circula.t1on of 

money for Germany, Italy, Switzerland, the OK and the O.S.' 

i 
/ 

" 
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(hi s anal~sis coflcentrates on GerJJ.l8ny artà the D.S. ) • The 
# ~ 

purpose of his study i5 three-~~l~~ ( i) to ident i fy the , 
1 

'apPartnt instability' in national income velocities; (ii) 
\ ' 

• 
to establish the interconnection between the di vergence from 

respective national trends of velocity'measures; and (iii~ 
\ ' 

to explain the nature of the 'rcaine idenuf" intercountry 
, , , 

'di vergence by the presentation o,f a . di versi f ied portfolio 

balance framework vhere money 

currencies figure as legitimate 

SUbst~tes. and 

a~~ the 

foreign 

money 
, 

demand funetion. 1 ' 

Empirical tests of the first two issues' identify 

'coincide1ntal transnational mewements' in. the divergence . 
from respective national trends of ineome velocities 

? .,.Yt~ .~ ... 

exhibiting a direct reràÜonship betveen currencie~ of the 

same group and an inverse relationship between currenc iés of 
~ . 

diffe4ent groups (p.138-~42) • The country grl?ups 

distinguish Germany and Switzerland from Italy, the OK and 

the O.S. ,._,.,:-\,' '. 
!.. ___ .' f.# #~ '--.," 

'l'heS~'::_te~~t!i::at~::~sed on the period ext:eriding from 1955 
"-:;~~,_" J.': :"J .:: ........ -.. ... '\..~ ...... fI' • 

- 1979 (thè pédQd 'va-rJes slightly from country to country). 
~~ ~ f ..... ~... C7" 

Estimates ~f ~~ê.· c~ef'f iéiénts - of correlation for divergence 
-. ~ ~ • h 

from trencf',of'~n-a~:iÔrlà;l-:: vel-o~'i ty measures indi~~~e formation 
, ~ ':, -

count~~·<9r()llPs.· -anaiQ90uS t.o the substi,~ute 
• ~.; 1 : _ <' _ ,t.~ ~ .. 

of and 

eomplementatity~ :ts-à,ue '-o-f srillembourg and 
=_ ~ ~ "'., .. ~ ... 1 ....... ~"' ~ 

'l'hi s promPts;:'~""rlt"tàipr_ ~o S~9gest: " ••• 

SChad1~r (1979). 

inàividuals favour 

. ' 

~ • 
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the Deutsche mark and the Swiss franc whenever they 

"disfavour the Italian lira, the Pound Sterling, and the U.S • • 
dollar ••• " (p. 138). Te confirm this interdependence 

between national incorne velocities Bri ttain (p.139) 

regresses different combinations ôf divergences of income 
, 

velocities from respective national trends as explanatory 

variables on the velocity of u.s. Ml. This yields 

increased exp1anation of , ehanges in the velocity of- O.S. 

Ml. This and . other tests (p. 141-2) highlight the 

connection between national ve10city measures implying a . 
lack of~ independence of the former from the curtency 

., composition of asset portfoli~s. Indeed Brittain points out 

that the interdependence between velocity changes vithin and 

between groups implies behaviour 'jointly consistent' vith 
'. l . 

interconnected monetary policies. Interestingly his 

findiQgs (p.141-2) point to the e~istence of such behaviour 

mainly during the flexible rate periode This reaffirms the' 

findings in this thesis and in other studies of a higher 

degree of CS duringothe flexible, rate period • 

The third poin~nd perhaps the crux of his analysis is 

best described by a restaœment of the Fisher Quantity 

theort equation in the following form: 

v • P • Y/Ms (3.17) 

D 

Bri ttain (p.137) argues tlJat Ms may be stable 'such that 

"'. 
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fluctutations in V malt. be attributed to changes in money 

demande Such changes in demand are attributed to wealth 

owners who are continuously optimizing, through 

substitution, the currency composition of their portfolios. 

In keeping with tnis tradition money demand for currency c 

(Mdc), in a two country (C, US) world, is expressed as: 

2 2 
Md~ • b0 + blc rc + b2c rus + l t cij 

i-l j-l 

+ b3c Yc + b4c Yus (3.18) 

Where b • coefficients; r - expected holding costs; ~ • 

variance of retùrn as a measure of risk e.ç. due to 

depreciation; Y - income,· i • us and j • c. 

Empirical tests of variants of (3.18) for the O.S., 

Germany and the OK based on quarterly data for the 

approximate' sample period 1960-1979 yield the strongest 

results for Germany. ~ This implies that a broader 

specification of money demand, one that permits CS and h~nce 

j 

accounts for international currency movements, provides , 

eohanced explanation of the German ~ncomelVelocity measures. 

Similar yet not quite as strong results were obtained for 

the U.S. Estimat,s for the UK' were the weakest. This 

explanatory capability observed by Britain reinforces the 

case for the presence of demand side CS. 
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3.16 CORRENCY SUBSTITUTION AND WORLD MONEY SUPPL Y 

McKinnon (1982) examines CS vithin an analytically 

tractable, restrictive, two-country open economy framework 

vith analysis limited to the very short run. His study is 

divided into 3 parts. The first tests for the -presence of 

CS by examining the concept of 'vor1d money'. This is done 

by testing for the effects of national versus vorld monies 

on domestic priee inflation. The second part. develops the 

demand side of the model under the assumption of perfect 

capital mobil~ty such that transactors may freely hold 

balances of domestic and foreign currencies. The third part 

introduces the r~spective national money supply processes 

with t~e object of,shoving that CS may weIl imply unstab1e 

~orld money supply even when faced with stable world demand 

for money. This is 'done by comparing the implication of 

exchange market _ intervention policy. when it is 'passively 

steri1ized' to when i t is not. 'Consideration is restricted 

in this thesis to the first part of his study, and 

criticisms of it, as an indirect test for CS. 

previous sections have stressed the direct link between 

CS and monetary interdependence such that in the extreme, 

when currencies are perfect substitutes, monetary excesses 

may be evenly diffused over aIl countries resulting in 

uniform rates of growth in money supplies and identical 

rates of inflation. This fosters the concept of a vorld 
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money and its relation to national priee levels. The basic 

premise of McKinnon's analysis is that perfect 

nonsubstitutability between currencies . implies complete 

monetary independence sùch that domestic monetary policy 

excesses would be completely 'contained locally resulting in 

a high domestic' inflation rate. The, same 'insulating' 

properties imply... that no systemaHc link would be _xpected 

between the domestic ratè of inflation and the rat~ of 

increase in the world money" stock. Conversely, perfect 

substitutability between currencies predicates complete, 

monetary Integration such }hat monetary excesses no longer 
; 

exhibit a systematic link with the rate of domestic 

inflation. However, a direct systematic link may be 

expected between the rate of domestic price cfi&nges and the 

rate of growth in the world money stock. 

Evidence of the latter e.g. for the o.s. and 

Switzerland, when the U.S. experienced monetary growth Il.5% 

below that of Switzerland for 1978 yet witnessed (with a 

la9) inflation 8.5% in excess of that country, prompts 

McKinnon to state that: 

"While not conclusive, the data are at least 
consistent with the idea that national monies are 
sUbstitutable to the extent of making national 
moner demahd functions appear quite unstable if 
forelgn exchange considerations are ignored."(p. 324) 

In constructing his model McKinnon assumes the world 

" 
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demand for money to be stable so that the world stock of 
,. 

monel hest explains changes in national priees. Spine11i 

<1983, P" 758) has pointed out that according to Priedman t 5 

fixed monetary growth rule, world monetary stability 

requires that the rate of growth of world money must also be 

stabilized. To aehieve this each country must adjust its 

national money stock to changes in demand for it (as per 

exchange market pressure) by 'nonsterilized' intervention. 17 

In response to McKinnon's informal 'ana1Y815 by 

observation' of the relationship betveen vorld money and 

national priee levels, Ross ,,(1983) attempts a formaI 

analy8is of this proposed systematic link. He regresses one 

year lagged values of US priee changes on US (Mus) and 

vorld(Mw) money stocks. When ranked by the Spear~an Rank 

method his results contradict McKinnon's findin9s such that 

US priee changes are better explained by the US money 

supply. 

. , ln response McKinnon and Tan (1983) strive to 

demonstrate the validity of McKinnon's original assertion by 

dividing the sample period at 1970. The second half 

witnessing the transition to flexible exehange rates and 

enhanced 'key' currency role/ for the German and Japanese 

eurrencies i5 purported to be the relevant sample periode 

This data period does dem~nstrate validity for McKinnon's 

assertion using the identical ranking method. AdditionallYt 
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their results also show that a regression of lagged values 

of the O.S. and world money supplies on O.s. priee 

'inflation accords greater explanatory power to the world 

money supply variable lagged two years. O.s. money supply 

~rameters are also found to be statistically significant. 

They also perform an F test to show that adding the world 

money supply does increase 

explaih the O.S. priee level. 

significantly 
, - the ability to 

Spinelli (1983, part IV) reexamines McKinnon's 

hypothesis by estimating the relationship between domestic 

priee inflation and national and international measures of 

money supplies for 'thé group of ten' eountries based on 

'deseasonalized' quarterly data for the flexible exchange 

rate <per iod from 1973/1 to 198,0/3. The three equations 

estimated for each country are distinguished by the choiee 

of independent variables: the first tests for th! effect of 

changes in the domestic money supply (Md); the second 

includes rest of world (ROW) money as an added explanatory 

variable; the third employs McKinnon's specification of 

world money, MW. ll In nearly all cases his findings 

attribute .the Most ~xplanatory power to case 2 (which 

considers both Md and MROW as tegressors); case one (Md 

only) outranks case tbree (Mw) for aIl countries except 

France. lt These resu~attribute to McKinnon's theory the 

least degree of explanatory power. 

>. 
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The assertion of' a sy,stemati.c link betveen vorld monel' 

supply and national priees (specifieally for the u.s.) is 

alao disputed by Goldstein and Haynes (1984). Based on 

quarterly data for ten industrialized countries_ they 

estimate a simplified version of the 'St. Louis· type'· 

equation for changes in the US priee level (GNP deflator) .,' 

The sample periods stretch from 1973/2 to 1982/2 and 1970/1 

to 1982/2. The variable MROW represents, as for Spinelli~ 

the world excluslve of the U.S. Their results indicate 

si!nificant explanatory power to the U.S. Ml as opposed to 

the vorld and ROW money supplies. The authors use these 

findings to refute interdependence between countries and, 

hence, raise questions as to the importance of CS. 

3.17 SOME ''tESS FORMAL' TESTS OF cS' 

Goldstein and Haynes (1984, p. 220) de~cribe some, vhat 

they label, 'less formai' tests to compare the degree of cs 
under the two exchange rate regimes. Less formaI because 

the evidence these tests provide is not conclusive. Both 

tests devised and executed by them indicate reduced degrees 

of CS under flexible as compared to fixed rates. The first 

compares changes' in national money supplies and the 

respect~ve consumer priee indexes (CPI) for ten developed 

countries during two periods of six years eaeh. Their basic 

premise is that increased interdependence (due to CS) would 

yield uniform national inflation rates i.e. unrelated to 

4' 
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changes in respective national money supplies. ,The measure 

of fndependence i6 the divergence in the dispersion between 

changes in the money supplies ,ànd changes in national 

aeasuyes of the 

periJds 1963-69 

CPI. Examined ovet t'wo distinct sample 
, 

and 1976-82 spanning, both exchange,regimes 

yields evidence of reduced CS during the latter (flexible 

rate) periode 

: ~~ , '.-
The second test (p. 220) considers ?ispersions betwlftP,; 

national inflation rates as a measure of the lack of 

monetary interdependence. Here again a lower level of 

dispersion was observed during the fixed rate period as 

compared to during flexible rates indicating increased 

independence (lesser degree of CS) during the latter. 

!. 

The nature of these tests at best permits an imprecise 

comparison of the extent of CS during the two exchange' 

regimes. The suggestion of a higher degree of CS during . 
-fixed as compared to flexible exchange rates disagrees vith 

the empirical findings of this study as well as those of 

Miles (1978a, 1981) and Batten and Hafer (1984). Their 

findings a1so go against the theoretical case for greater CS 

during flexible rates put forward in section 4.10 below. 

For these ressons not much importance fs attached to these 

r 

. 
f", 
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results. 

3.1B CRITICISMS AND POLIC! IMPLICATIONS 

Criticisms of the theory of ·cs may be addressed to the 

theoretical underpinningss of models that incorporate it or 

to' the implications obtained from such models. Arguments on 

both these fronts may be found in Laney,'Radcliffe and 

Willet <LRW) (1984) as well as in Spinelli (1983). 

Based on a rational e~pectations variant of the open 

economy models Spinelli (p. 762-6) shows that CS is only one 

of many factors which may compromise thê insulating 

properties of flexible exchange rates. He also 'stresses the 

presence of perfect foresight and continuous adherence to 

ppp as ot~er requirements t6i mone~ary independence under . 
flexible rates. 

LRW (p. 1196-7) stress that capital mobility,.terms' of 
trade as well as wealth effects all figure prominently as 

1 
arguments which undermine the insulating properties of 

flexible exchange rates. To this extent CS merely provides 

one more channel through which monetary disturbances may be ,..-

transmitted across national boundaries, but it is not the 

only channel.By extension this argument implies that the 
\t 

case for synchronized policy 'currency blocs' appears valid 

only when the degree of CS approaches infinity such that 

• ..... -
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this route for, intercountry transmission of inflation 

overvhelms aIl others. While perfect CS -can argue for ,a 

fixity, of excha~nge rat,s, lov leveis of CS" argue LRW, 

'cannot make a similar statement for flexible rates since the 

extent of transmission of monetary disturbanc~s thro~h 

other sources remains uncertain. 

Q 7 

Jet another èriticism of CS dravs on it~ destabilizing 

influence on national ~ney demanda. This is attributed to 

the influence of changes in the holding costs of foreign 

currency balances. Spinelli (19B3, p: 759) points out that 

"countleas studies over the last three decades have found lov 
<' 

ovp i.nterest elastic i ties of . money demand and everi lover 
, 

respon~iveneas to 

4.11 belov). He 

changes in foreign returns' (see section 
1 

adds, ~hat the same,' ~tudies using 

income/vealth and a measure of the home 'holding cost as 

independent 'variables general1y explain the major~ty of 
• 

movements i~ money demand. 21 Direct tests auch as by Batten 

and Hafer (1984) present estimates of elasticity of 

substitution between currencie,s' that fade in comparison to 

,ovn elasticity measures such that while ·fev dispute CS as a 
> ' 

theotetical construct, many consider its implications to be 

- '" ' 

'". -----'policy negligible' • 

. ' 

i' 

" 
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POO'l'NOTES Ta CHAPTER 3 

a. For a Burvey ---è)'f' the historica1 development of, and 
recent modifications to purchasing pover parity as a theory 
of exchange rate determination see Bana (1981,chapter 2). 
The clasSle survey remains· that of 'Officer{1976). Isard 
(1978,section 2.1) and Katseli-Papaefstratiou (1979) are two 
additîonal review articles. 

2. Cuddington (1983, p. 116) has also questioned the use of 
'uncovered' rates of return on treasury bills as accurate 
measures of the holding costs of domestic and foreign cash 
balances. 

3. Note tbat this model does not account ,for uncertainty 
commonly associated vith exchange ma~kets. In a later paper 
Miles and Stewart (1980) (see section 3.5 below) explicit1y 
consider uncertainty in the priee of a currency as 
characterized by exchange,rate vo1atility. ) 

4. When uncertainty is reduced to zero, BI ~ B2. 1 such 
that the 1ast term in (3.4) disappears. 

5. Recall 
currencies. 

that as before FC reflects all ~oreign,' 

6. The share of id explained by ,(if - id) may be measured 
by the auxiliary regression coefficient. 

7. This i5 a direct 
demand process. 

consequence of 
\ 

the tvo-stage 

8. Cti1ity is indexed with no further detai1s given. 

money 

9. A brief reviev of the role of F as a predictor of Se 
appears in Bana (1981, Section 3.2). The nature of the 
re1ationship between the tvo centres on the issue of bias 
(associated vith risk aversion) and variance. Evidence in 
support of the hypothesis includes studies by Isard (1978, 
section 2.3) and B-C (1982a, note 2). B-C (p.49) also quote 
further supporting evidence as Frenkel (1978, 1980a, }980b) 
Hakkio .(1980) and Levich (1979). Aliber (1976), among\ 
others, examines the issue of variance in F. The 
possibi1ity of systematic bias in the residual error terms 
due ~o the approximation of Se vith F calls for employment 
of the ,instrumental variable procedure vherever (F-S)/S is 
used as a measure of expected changes in the exchange rate. 
When the model was reestimated vith the Durbin-Rank variable 
as the instrument for Ethe results remain unchanged 
(B-C,1982a,p.51). 
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10. On1y the' narrowly defined measur~ of the money stock is 
used. ,. The (0,1) interactive variable technique is used to 
differentiate between exchange rate ~egimes. 

Il. A contentious point is the assertion by the authors . 
(note 7) that in the face of easily accessible eurodeposit 
faci1ities the transactions motive for money demand in 
currency diversification should be negligible. The veakness . 
of this argument is evident when .compared to the domesticl ; 
environment. 1 f domestic residents hold cash balances for" , 
transactions motives rather thal\ investing them in domestie ~'­
interest earning asset~ similar motives exist for foreign~ 
transactors tLading in the same domestic market. \ 

12. The former is caused by borrowing to offset receivables 
stuck in a stationary postal system; since this sh~rtfall is 
generally offset by the central bank; the overestimation 
stems from the augmented value of the lagged dependent 
variable (Daniel and Fried ~983, p. 615). 

13. The coefficients of ~ and rare assumed to be identical 
for both countries. 

14. Since world capital markets are highly integrated r, r* 
+ E and E are expected to be correlated clouding the 
Interpretation of explanatory ability by multicollinearity. 

15. We vere unable to obtain a copy of this unpub1ished 
study. The following summary is based on a description in 
Miles (1978b, p. 180-181). 

16. Brittain (p.13'S-6) points out that Hamburger's (1977) 
empirical address of the same instability of income velocity 
for the O.S. 'resulted in signifieant enhancement of the 
explanatory povers once the e'ffect on money demand of the 
rates of return on long term O.S. dollar denominated 
interest bearing financial assets and on ~quity issues vere 
inciuded. He strives for further enhancement of explanatory ~ 
povers by permitting portfolio diversification over 
currencies as well. 

~l7. 5pine1li (1983, p. 756-S) has als6 pointed out that 
adjustment of growth in the domestic money supply consistent 
vith the designated world money growth rate- reQuires 
knowledge of the' respective income velocities of money and 
of money multipliers. 

lS. Note that Mw· MROW + MUS. McKinnon does not consiQ~r 
MROW as an independent argument in his equations. ~--

19. The similarjty of results for countries both 
(economica1Iy) small and large lays to rest the notion that ' 
McKinnon's 'findings for the U.S. were 'due to the large 
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country nature of the o.s. and the concomitant large 
differences between MROW and MROW + NOS. 

20. For a recent survey on money demand see Judd and 
Scadding (1982). 

li 
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CHAPTER 4 

EMPIRICAL TESTS !Q! !HI PRESENCE à!Q EITENT Q! CURRENCY 

SUBSTl TUTI ON Il! CANADI AN MONEY DEMAND 
.' 

1 

The evidence on the presence of demand side cu~rency 

substitution (éS) ''i.s by no means conê1usive and certainly 

not exhaust ive. In cases where tests have confirmed its . 
presence the extent of cross responsiveness was found to be 

poliey negligible (Laney, Radcliffe and willet (1984, 

p.1199) and Batten and Hafer (1984, p.lQ) such that the 

extent of changes in the currency composition of asset . \ 

holders portfoli~ indueed by changes in foreign curren~y 

holding costs would not exert significant influence on the 

exchange markets. 

( 

This ehapter test~for the presence and extent of cross 

responsiveness in Canadian money demande Section 4.1 

suggests that most tests for cross responsiveness focus on 

the US dollar as the foreign, currency~ Even so these tests 

yield eonf,li;g,ting results for the presence and extent of CS. 

Little effort has been made at testing for the preseoce and 

extent of cross currency responsiveness for ~he Canadian' 

dollar vis à vis the major European currencies. 

Section 4.2 describes the framework wi~hin which we 

a 

.. 
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test for the presence of cross currency responsiveness. The 

procedure adopted here corresponds to the one pioneered by 
1 

"Bordo and Chou~hri (B-C) where the focus country money 

demand function serves as the 'tool of analysis'. The model 

spe~ified diverges from that of B-C in that it includes, in 

addi tion to the respective foreign currency return variable ,~. 

an argument for 

expIa ins.O the 

return on the US dollar. The section also 

procedure used to calculete the 'cross'­
l' 

exchange rates for countries for which direct exchange data 

wes not available. 

Section 4.3 describes the (0,1) interactive variable .. 
technique which' pèrmi ts the seperation of the sample period 

into the respective exchange regimes without 10ss of the 

number of observations. 
",,' -f' .... 

Sect ion 4.4 seeks to provide theoretical as well as 

intuitive explanations fo'r the variables included in the 

model. The introduction of the return on the US dollar in 
• 

addition to that on the respectiye European currencies is 
" 

explained. The section also seeks to clarify certaln 

relevant econometric issues and to justify the ordinary 

least squares (OLS) estimation procedure employed. 

1 

Section 4.5 examines the ï~sue of substitutability 

versus compleme~tarity. lt 'is argued that the theory of CS 
" 

11141 more appropri~te11 be characterizecl as a theory of cross 

\ 
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responsiveness in eurrency.demands such that currencies may 

be considered to be either substitutes or complements. The 

latter implies comovements in currency values such that 

currency blo~s like the EMS may well be justified. 

"'-
section~.6 questions- the validity of tests for the 

presence of cross currency responsiveness which fail to 

differentiate between exchange regimes. With 'particular 

reference to Cuddington (1983) it is suggested ~hat the 

exp1anatory ability of the cross responsiveness argument 

under separate exchange rate regimes may diverge 

signi f icantly from when the sample period fails to make such 
, 

a distinction. This noticeably reduces the relevance of 

Cuddington type studies. 

.. 
Section 4.7 presents the parametric estimates for the 

standard money demand function for Canada. This i s to 

confirm the ·goodness of fit of the standard model to which 

the cross respor'11ii veness arguments are subsequently added. 

This section also describes the various variants of the 

model employed in subsequent tests for the presence of cross 

currency responsi v-eness. 

Section 4.8 presents the results of tests for the 

presenë'e of CS. Estimates fôr equations both with and 

without the return on the US dollar variable are reported. 

'~ results indicate evidence of cross responsiveness for 
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most countries during flexible rates. No evidence of cross 

. responsiveness is observed during fixed rates. Contrary to 

expectations results for the OK are inconclusive. 

Section 4.9 presents a brief comparison of our results 

wi th those of Br i 11embourg and Schad1er (1979) as the only 

other multicusrency test for cross responsi veness for the 

Caqadian dollar. Based on the results of tables 4.2 to 4.8 
F 

this section also conf i rms the weakness of studies for the 

presen~e of cross responsiveness which do not differentiate 

between exchange regimes. Sect ion 4.10 tr ies to present an , 
intui ~ ive explanation for the strong support for the 

presence of CS during flexible rates when compared to fixed 

rates. l t i s argued that intertemporal f ixity in exchange 

values dampen expectations of large discre~ancies between 

the spot and forward exchange rates such that the inducement 

to change the currency composition of asset portfolios is 

reduced. 

Section 4.11 tabula tes the numerical va1uè;s of the 

cross e1asticities of substitution for those currencies for 

which CS is found to exist at an acceptable significance 

level. Since the equation stipulates a semilog 

specification the formula for such calculations 1s\ derived. 

The elastici ty measures are calculated using, the mean as 
... 

vell as maximum values of the respective return on foreign 

currency, arguments. The own interest as well as incorne 

.... 2Q-

J" '. ' 
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elasticity measures are also presented for comparison. 

4.1 Background 

~. 
A brief comparison of the empirical findings of 

principal contributors in the area highlights the 

discrepancy between empirical results for the same countries 

albeit for different time periods. As a case in point 

consider the various attempts at determining the presence of 

CS for Canadian and us residents with respect" to the U~ and 

German currencies respecti~ely. In their pioneering study 

Bordo and Choudhri (B-C) (1982a,table 1) find no evidence of 

CS between the Canadian and US currencies for Canadian 

residents. These results were reconfirmed by Cuddington 

19~3 (table 1 eguation 4) as weil as by Brillembourg and 

Schadler (1979, tàble 1). Conversely Batten and Hafer 
t' 

. (1984, tabl~ 2), using a model similar to that of B-C find 

tbat Canadians do indeed co"nsider the two currencies to be 

substi tutes1 ; their findings a.re reconfirméd in section 

( 4 .7, table 4.2), below. 

Si~ilarly evidence of ~ubstitutability betweèn the 
.... 

Deutsche mark .(DM) and the US doilar for Germens yields .. 
conflicting results. Cuddington (table 7) and Brillembourg 

and Schadler (table 1) using "different models find no 

evidence of CS' whereas Batten and Hafer (table 2) do. J 

Furth~r conflicts in empirical f indings may"lso be found 

.' 
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for resiaents of Fr.nce vis' vis the OS dollar and for 

Britons vith respect to the German mark. 

The purpose of highlighting . ' these confllcts is clearly 

not to demean these results but rather to stress their 

inconciusive nature which calls for further empirical 

research in this aree. Note a1so that attempts at testing 

for the presence of CS have cente.red around the OS dollar as 

a substitute for respective national currencies. Indeed the 

reserve or 'key' currency role of the US doller justifies 

and requires such analysis, however the emergence of 

European currencies as increasingly important substitutes to 

the US dollar in financing world trade calls for an 

examination of the cross responsiveness of national 

currencies with respect to these monies as weIl. The only 

attempt to remedy this comes at the bands of Cuddington 

(1983, tables 3 and 4) for \ritish residents vis 'vis the 

German mark. 1 

In this the$Îs ve attempt to cure this deficiency by 

tèsting for the presence of currency substitution (a1so 

referred to here \ as cross responsiveness) between the 

Canadian dollar and the currencies of seven industrialized 

countries, for Canadian residents. The countries considered 

---are Belgium, Irance, Germany, the Netherlands, Switzerland, . 
the United Kingdom and the United States. 4 
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As was mentioned above, in their tests for foreign 

influences on Canadian money demand B-C find no evidence of 

CS for Canada. Replicating the study for a longer sample 
, 

period B-H find support 'for CS but only during the flexible 

rate periode Based on this the former study recognizes CS 

as a conceptual curiosum vith no practical applications (st 
1 

least for Canadians vis à vis the US dollar). 0 The latter, 

vith low numerical value for the cross elasticity of money 

demand, find its effects 'to be 'policy negligible'.' 

In this ~hesis ve employ a variant of the B-C model to 

test for the existence of CS in Canadien money demand vis à 

vis the curreneies of each of the seven countries mentioned 

above. In cases vhere CS is found to exist within 

acceptable co~idence levels the numerical value of the 

elasticity of substitution is calculated. 

B-C type and other conventional models of CS consider 

the money supply process to be distinct from money demand 

such that the latter may freely be used as the tool of 

analysi5. Prof. Velk has stressed that interaction may weIl 

exist between the two sides of the money market equation. 

By vay of example he describes a small country which 

ex~eriences demand for say bank supplied US Dollars. This 

increases the foreign source component of the monetary base 

increasing the available quantity of the small country's 

money stock. Tvo important implications result: a) the 

." 1 

( 
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aggregate of '·"Orlà 'subsidiary' monies increases; b) as does 

the avai1able quanti~1 of private bank issued US Dollars l • 

4.2 The Model 

This study adopts the 'monetary' frame"ork of B-C to 

test for the presence of cross currency responsiveness. To 

this end it considers the money demand function of the focus 

country, in our case, Canada, as the 'too1 of ana1ysi5' • 

The 'monetary' model of B-C is distinguished from the 

'portfolio balance' variant estimated by ,Cuddington (1983, 

p.ll8) to distinguish currency 
~ ~ t c. 

substitution from"! capital 

mobility (see section 3.12)'. 

The theory of CS seeks to examine the effect of foreign 

influences on the currency composition of Canadian asset 

holders. One vay to achieve this is to estimate the effect 

on domestic real money demand of changes in the yield on 

foreign currency. In essence this considers cross 

responsiveness, or cross elasticity of money demand, as an 

indicator of CS. Since money yields no pecuniary return, any 

return on foreign currency must be in terms of expected 

changes in the domestic currency value of foreign currency. 

The most general form of the model estimated here i5 

presented belov. It differs from that of B-C (5ee section 

3.8 above) and more recently from that of B-H in that the 

• --
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BOS argument i8 added to account for the singular importance 

of the expected return on the us dollar in addition to the 

expected return on holdings of individual European 

currencies. The single equation reduced form log-linear. 

model has the fQ,llowing semilog ·sp~'ëification: 

InÜVP). BO + BI ln y + B2 r + 83 In(M/P)t-l 

+ B4 EFC + 85 EUS + e 

Where'M. Currency plus demand deposits; the n~rrow 

defini tian of the money stock, Ml. 
". 

P • GNE inflator 

<4.1 ) 

r • a measure of short term (90 day) int~rest rate.' 

(M/P)t-l. one period lagged values of M and P respectively 

(the lagged dependent variable,). 

IFe. [(F-S)/S] x.4; where F and S are the forward and 

spot rates respectively in terms of Canadian 

dollars per foreign currency. In words EFC 

measures the percentage discrepancy between spot 

and forward exchange rates as a measure of the 

percentage expe~ted return on holdings of 

the toreign curren'cy. It i5 multiplied by four 

to annualize the return. 

EUS • (FUS - SoSl/SUS] x 4; annualized expecteç return 

on the OS dollar. 
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Consider briefly the nature of exchange rate data • 
1 

Values for the spot and forward rates for the o.s. dollar 

and for ,e Sterling ver~ obtained from CANSIM. In the 

absence of published data on the direct spot and forward 

exchange ates 'cross rates' vere used for the Canadian 

dollar vis ',à vis the currendes of Belgium, France, Germany, 

the Netherlands and Switzerland. Sinee spot and 90 day 

forvard rates between the US dollar and these currencies 

were available, the respective US dollar rates were used 'as 

the common denominators to obtain the exchange rates vith 

respect to the Ca~adian dollar. 

follows: 

The transformation is as 

Available: US dollar/PC and us dollar/Canadian ,dollar. 

Rearranging ve obtain: 
• 
1 

/ 
(US$/FC) / ( US$/C$) • C$/PC (4.2) , 

.r , 
\. 

'" Where FC • the appropriate foreign currency. For \ 

consistency both the spot and the 

obtained in this manner. 

90 clay forvard rat.s vere )' 

~lt 
th~h 
exchange 

is argued that risk free profit making opportunities 

triangular arbitrage in the spot as'~ell as forward 

markets (separately) will guarantee that condition 

(4.2) is continuously sati sHed. It is aJ.so assumed that 

foreign êxchange transactions costs are negl igible or ~~ 
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(which is a 

measure of these costs) is negligible. As a curiosum, in 

. cases vhere transactions costs cannot be assumed to be zero 

one may assume the exchange rate to be the midpoint 'of the 

bid 'and ask values. This would serve to success~ully 

minimize the effect of such costs. The cross rates 

procedure seems to have also been used by Cuddi~gton (1983, 

tables 3 and 4) to obtain the Pound Sterling/Deutsche mark 

spot and forvard exchange rates.' 

. " • 

Considet CUè?ington's argument 

, 
that the B-C 

specifi'cation analy:es CS' in a monetary framevork at the 

, explicit exclusion of tlle.' distinçtion from CS of capital 

mobility.(see section 3.12). His attempt at analysis vithin 

the portfolïo balance framework assumes that domestic and 

foreign securities are not perfect su~stitutes such that the 

argument, for net return ·on foreign bonds (adjusted for 

,changes in the exchange rate) must be esplicitly included. 

The literature stresses that interest rate parity (IRP) does 

actually hold auch that the domestic interest 'rate and 

~xpected depreciation/appreciation arguments rd and E 

r~spect}vely, presuppose the third foreign interest variable 
1 

rf such that E • rd - rf", wi th E and rd gi ven the ,....-

introduction of rf i5 redundant. Any inducement to switcb 

due to ~apita1 mobility is therefore captured by the 
~ 

domestf~ interest argument. A similar argument appears in 

Batten and Hafer (1984. p.8l'. 
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Data sources and definitions of variables, as specified 

for each country, appear in appendix 1. ' 

4.3 Separation bv Exchange Regimes 

For the period under consideration here Canada was 

under flexible exchange rates upto 1962/2 and from 1970/3 
, 

onwards; the remaining years (from 1962/3 to 1970/2) were 

spent under a .fixed rate re~~me. This breakdown permits an 

acceptable data set to separate1y determine the presence and 

extent of'CS under both the fixed as well as flexible 

exchange ra~e regimes. 

The parametrie value for the CS argument is expected to 

display similarity within each exchange regime, yet 

diversity aC,ross regimes, henee the introd~ction of the 

, dummy variable will app~opriately define the two. The dummy 

variable of course may be introdueed in two forms. One 

method would yield the followlng modification to equation 

(4.1): 

1> ~r'" " -, 

\ . In(MiP)~ BD + Bl ln y + 82.r + D3 In(MIP)t-1 + B4 8PC 

+ B5 BUS + B6 Dl + e (4.3) 

Dl is the dummy variable which eguals 1 during flexible 

rates and zero otherwise. A large stat;stically significant 

parametric estimate for Dl wou Id indicate important 

, , 
" 
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differences between,exchange regimes vis à vis cs. 

The otber--technique for accounting for differences 

'during the two exchange regimes is by vay of the (0,1) 

interactive method where !Fe i5 divided into BFel and EP'C2 t 

such that BFel denotes the value of the EFC argument for all 

o~servations during the flexible rate regime; it equals zero 

when the exchange rate is held fixed. Simi larly EFC2 

denotes the' value of BFe for aIl observations during the 

fixed rate period; it, equals zero during flexible rates. 

The resulting equation has the following specification: 

ln(MIP) - BO + BI ln y + B2 r + B3 1n(M/P)t-l 

+ B4 BFel + B5 EFC2 + D6 EUSl 

+ ~1 EUS2 + e 

Where BFel-IFe x Dl; ErC2 - IFe x D2 

Dl • l ,during flexible r«tes, 0 otherwise 
t 

(4- .4) 

D2 • 0 during flexible rates, 1 during fixed rates. 

To' report results for both typf!(S of equations whic::h 

merely look at the same question from two different angles, 

indicates redundancy, benee estimates of on1y the second 

type (4.4) are reporté~ in the tables below. 

. -, 

\ 
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4.' Some Econometrie Clarifications 

<i,~ 

This section seeks to provide theoretical/intuitive 

explanations for the arguments included in equetions 

(4.1,4.3 and '.4) • It also seeks to clarify certain 

relevant econometric issues and to justify the ordinary 

leasOt squares (OLS) estimation procedure employed. 

The la9ged dependent variable 

Since the money market may not clear in one quarter the 

lsgged dependent variable is included to -account for 

'partial adjustment'. . Although the equation includes an 

intereept term (end no extreme observations existJ the 

la9ged ,dependent variable invalidates the use of the Durbin 

Watson statistie as an eppf'opriate inêlieator of the extent 

of serial correlation in the stochastic disturbance terms. 

As an altelnative the Durbin h statistic is' reported. In 

cases when l, values of the Durbin h statistic do not fall' 

within the cri t,ical value of +/- 1.65 (and the null 

hypothe,sis ,that residuals, are serially uncorrelated is 

rejected at the 95%' con~!A~Ul-ç~ level) the Cochran Orcutt 

~e used to correct for f irst order proc edure may 

autocorrelation. The type of procedure used is repo~ted 

alongside each eguation. 

", 
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'l'he forltard rate as a predictor of the future spot rate 

Consider the forward exëhange rate r in the expected 

.return on foreign çurrency, BrC, argument. The relevant 

,exchange values that permit the realization of this return 

are the spot (S) and expected future spot (Se) exchange 

rates. The former is ea8ily obtained, the latter~is an 
0, 

unmeasurable value and must be proxied. In section 3.8 

(particularly note 9) above i t was argued that t~e forward 

rate F is considered t'o be an accurate méasure of Se: for a 

discus$ion of t'he accuracy of F as a predictor of Se 

including the questions of bias' (due to risk) and variance 

see Bana (1981, section 2.3). It is argued there (and in 

section 3.8 above) that ~videnae supporting F as an unbiased 

predictor of Se outweighs criticisms such that the 

correlation coefficient ~ould·be·c1ose enough to unit y to 

provide an acceptable fit. This a1so minimizes the risk pf 

capturing the effect 

acceptably reduces the 

of other 1eft out variables and ,. 
bias' in the est imates of al! other 

parameters which may arise from a poor fit of the proxy -\ 1 

variable. , 

The EUS argument 

T~e introduction of the EUS argument is where the model 

estimated here diverges from those estimated in '\:> previous 

studies. The variable méoasures the annual expected rate of 

.' 

é, 

r 
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c~nadi'n dollar. l t 

is argued, on an a priori basis, that the not.iceable 

influence of the US financial markets' on the Canadian 

economic scene coupled wi-th the- role of the US as the single 

most important trading partner of Canada warrants the 

inclusion of EUS in the Canadian money demand function in 

addi tion. to the appropriate EFC argument: Thi,s i s based GIn 
\. 

the premise that Canadians would he expected to consider the 

US dollar as the closest substitute to th~r own currency. 

The exclusibq of EUS would therefore result in specification 

bias and eX89gerated t statistics. 

'Sinee the US oeeupies a singularly important position 

as the eurrency of world trade and finance in Euro'pe as well 

as in the e-merging Pacifie basin, this argument can eguall'y 

weIl be extended to currencies of these regions. Attempts 

et estimating the cross elasticity of substitution between 

the eurrencies of these regions, must therefore include an 

argument for the return on the OS currency: Failure to do 

so would indicate misspecification Qf the money demand 

equation. Since the return on the US dollar is expected to 

be correlated to other independent var iables, part-icularly 

the return on the foreign currency in question and the .. 
domestic interest rate, in its absence the estimated 

parameters witl be biased as the influence of the le ft out 

variable is ~aptur~d by other independent variables. The 

variable eapturing more of the influence wÙl l).ave a higher J 

) 

\. 

" 
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bias in its eoeffieient. Sinee the variance of the affected 

variables decreases the t statistic will be higher 

indicating a higher level of significance then actually 
JI 

exists. For a ~uperimposed plot of the different EPC 

variables and EOS see figures Land 2 belov. 

By this argwnent Cuddington's--11'9S3.,/tâï:)i;s 3 and 4} 

test for the presence of CS between 'the Sterling and DM for 

British residents should include, as an argument, the retu~n 
, , 

on the US -dollar ~ ln the absence of this the estimates may 

well be affected 

significance level 

eX8ggerated. 

'. 

by specification bias 

for the CS parame ter 

~ 

• 

such th;!t the 
of" 

may indee,,3 be 

Orae possible shortcom'ing of including expected return 

arguments for two currencies in the same model comes from 

multico11inearity. Since the purpose of the test is to 

identify and separate the, explanatory powers of independent 

variables the effect of mu1ticollinearity . must be 

considered. The degree of multicollinearit'y depends on the 
.. 'D •• 

extent of the correlation :between the respectlve varlables. 

The'extent "of correlation between EUS and other expected 

rates of return variables need not be as sIgnificant as one 

May initially expect. Indeed the findings of Brillembourg 

and Schadler (1979) may serve to shed light here. Their 

resul.ts suggest segregatio,? of currencies into geographical 

groups such that currencies within the European group 

1 

, 
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• were found to display eomplementarity while the U~S. and 

Canadian eurrencies vere considered su~stitutes for them. 

Additionally the sterling displayed litt:'le. J prediçtability 

vith the Yen ahowing low responsiveness. Henee lUS is 

expeeted to demonstrate little 

(European) EFC arguments. 

The general a priori 

correlation to other 

case therefore for 

multicollineari ty appears, very weak in light of the 

diversity of cross responses found by Bril~mbOUrg and 

Schadler. More specifically since EUS and the. respective EFC 
, 

argument con.!iiidered in the model always belong to the 

currencies trom di~f~ groups the possibility of 

multicollineari ty is further reduced. Since the ~ threat"' of 

multicollinearity i8 reduced on'an a priori basis the 

estimated standard errors need no longer be exaggerated and 

the llvel of significance need no longer be underestimated 

by smali t ratios.' 

We have argued above that the inclvsion' in the Canadian 

money demand funètion of the dominant inducement (EUS) and 

the rate of return on one other currency need not invalidate 

results due to multicollinearity. However, the correct 

specification for money demand may well call for the 

inclusion of EFC arguments for all countries. While such 

~ should indeed be the theoretical specification of the model 

i t' significantly increases the possibili ty of 

(' 
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multico11inearity, particu1arly b~tween variables that 

display complementarity i.e. for currencies which move 

together. Hence the estimator is restricted to EUS and one 

other EFC argument. 

Simultaneous eguation bias 

The single equation money demand functions described in 

equations (4.1,4.3,4.4) assume unidirectional causation' such 

that rea1 income (y) and interest rates (r) influence the 

demand for money with no reverse causation from the quantity 

of money to these variables. However the Friedman 

Modigliani debate raises precisely this question of 

bidirectional causation between M/P, and y and r. If Y and 

rare not independt'nt of the error term e in the above 

eguations (i.e. if M!P is not independent of Y and r) the 

ordinary least squares (OLS) as well as generalized least 

squares (GLS) estimating techniques yield biased parametric 

estimates.. This simultaneous ü'quation bias arises as the 

OLS procedure estimates a single equation from a 

5imultaneous model ignoring the information contained in the 

• 9ther equation. 

One way of correcting for this bias i5 by way of the 

instrumental variable technique. As l nt r i li ga t 0 r 

(1978,p.402) has suggested this poses the problem of 

identifying an instrumental variable independent of the 

". 
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error term yet closely 

explanatory variables. 

corre1ated to the appropriate 

Addi t ionally since parametric 

estim»tes generally display a high degree of 'sensitivity' 

to the instrumental variable this crea tes the problem of 

choosing the appropriate instrument. He goes on to argue 

that the procedure ls complicated further by the inclusion 

of the la9ged dependent variable as the partial adjustment 

term. In this case the model will not have the 'desired 

properties' such as consistency if the residuals display 

seriaI correlation:' Ode way of resolving this is with'the 

iterative instrumental variable technique (Lyttkens 1970). 

One must also attempt to identify the expected 

improvement from . using a simultaneous equations model. A 

comparison between the two estimation techniques was 

performèd by Poloz (1980) who found that: 

"A comparison betwéen the OLS and IV 
(instrumental variable) estimation of the 
parameters indicates that the extent of 
simu1taneous equation bias was, on the average, 
very smal! over the samp1e peribd (1956/1 
1978/4). Indeed, the extent of bias is always 
less than the standard error of ' the particular 
parameter." (p.413). 

Based 6n the theoretical problems outlined above and the 

minor empirical improvements expected we employ the OLS 

estimation technique in this study. 

A brief note on the mUltiple correlation coefficient R2 

~----
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and the eomparabilityof the R2s~as a measure of the 

goodness of fit for the causal relationship deseribed by the 

equations above. Since an explicit intercept term does 

exist and sinee the dependent variable as weIl as the 

funetional form of the equations are identieal, the only 

hindranee to the use of R2 as a measure for comparing the 

goodness of fit aeross models comes from the differing 

number of independent variables (and in some cases the total 

number of observations) such that the reduced degrees of 

freedom may 'force the parameters'. This was correeted for 

by ealculating the R2 which is adjusted for -the degrees of 

freedom. As the R2s are generally high the independent 

'variables appear to explain almost aIl of the movement in 

the dependent variable. 

4.5 Substitute or Complement Curreneies 

The theory of CS has evolved into a theoretical and 

empirical study'of the presence of cross responsiveness in 

demand between currencies. The theory i5 no longer 

restricted to analyzing substitutability between currencies; 

the analysis of cross responsiveness permits consideration 

of substitutability as weIl as complementarity'. The initial 

indication of complementarity within eurrency groups and 

substitutability between groups is found in Btillembourg and 

Schadler (1979, section 2). Indications of complementarity 

between the Sterling and the DM a1so ap~~~r in Cuddington 

• 

• 1 

\ 
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(1983, equation-4 in tables 3 and 4) where surprisingly it 

la observed: 

" ••• (where the variable i5 signif icant) ·it 
entera vith a positive sign rather than the 
negative sign suggested by the portfolio balance 
théory. Hence, one would probably be reluctant 
to conclude that there are important CS effects 
on money demand in the United Kingdom." (p.126). 

Q " 

ln this study we test for the presence of cross 

responsiveness in Canadian money demand between the Canadian . 
dollar and the currencies of seven countries. The null 

hypothesis that there exists no cross responsiveness between 

currencies requires that B4 (and BS) in equation (4.1) equal 

zero. Parametric estimates which diverge from zero indicate 

the presence of c~oss responsiveneSs between the respective 

currencies. Thè sign of the estimate determines whether the 

currencies are complements or substitutes. 

S~bstitutability is indicated by a negative expected 

sign for the EFC parameter; signifying an inverse, 

relationship between domestic and foreign currencies such-

that an increase in EFC decreases demand for the domestic 

currency. Conversely a positive expected sign for EFC 

indicate~ complementarity suggesting that certain currencies 

move tog~ther and may thus be held as a group. This gives 

rise to the notion of currency blocs such as the European 

Monetary System (EMS). 
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It shou1d be noted that the cross return e~ity (as 

considered here) has a sign opposite to cross priee 

e1asticity, the more commen measure. This Is due to the 

inverse re1ationship between return and priee." 

Substitutabi1ity which'is reflected by a positive cross 

priee elasticity measure assumes a negative value for the 

cross return measure. Similarly complementarity, signified 

by a negative cross priee elasticity measure, adopt~ a 

positive sign fo~ cross re~urn elasticity. 

Consider the implications for policy. Complementarity 
\ . 

betw~en currencies. implies a simultaneous ancrease in 

returns for both "currencies with respect to a common third 

such that a currency bloc (Iike the EMS) may be justified. 

AlI such currencies mar move 'en bloc' against the US 

dollar. Should the Canadian dollar demonstrate 

complementarity with respect to European currencies an 
" 

extreme case may be made for it to join the EMS. However 

this is stated as an abstraction only, since the extent of 

cross responsiveness would feature 

decision. 

heavily in such a 

Note that so far we have discussed the methodology for 

testing for the presen~e of cross responsiveness betveen 

currencies. Section (4.11) below estimates the numerical 

values of cross return elasticity of money demand in those 

cases where the existence of cross responsiveness is 

\, 
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confi~med. 

4.6,Estimates Por The Period 8S a Whole Versus Separation 

by Exchange Regimes 

1 
~n section (4.8) below we present results of tests for 

the p~nce of CS for the entire sample period as weIl as 

.,hen sepa~ated by exchange regimes. This serves two 

purposes. First it provides a basis for com~rison for the 

presence of cross responsiveness between the period as a 

who1e and its component exchange regimes. Second it serves 
• 

to cast serious' doubt on studies that ~do not differentiate 

between exchange regimes in tests for the presence of CS. 

Evidence in Miles (1978a,1981) indicates varying 

numerical values for the élasticity of substitution measure 

with a higher value observed during p~riods of flexible 

rates than during fixed rate periods. Both values were 

expectedly different from the numerical measure estimated 

for the entire sampI e pe ri od • Table 2 in Batten and Hafer 

(1984) a1so suggests that the CS argument generally enjoys a 

higher level of significance during flexible rates as 

compared to fixed rates. 

.! 
One may justifiably argue that the explanatory abili~y .. 

of the cross responsiveness argument . may diverge between 

separate ~xchange regimes and between these regimes and the 

i' 

.!Ïlo 
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sample period embodying both these regimes~ Hence evidence 
~ 

for the absence of cross responsiveness for the entire 

sample period does nct' indicate its absence during the 

individual exchange regimes. But this i5 what Cuddington 

has implicitly assumed. AlI of his tests except for Canada 

, span Periods which include both exehange regj~es, with no 

allo,ance for differen~i~tion. His findings therefore 

cannot be acçepted as conclusive. If there is no evidence" 

of cross responsiveness for t~e entire period (e.g_ as per 

his tables 5 and 6 for US residents vis à vis the DM) t~at 

does not presuppose its absence duiing ,individual exchange 

regimes. 

Since no di~ect comparison of explanatory power for 

the period ,as a whole as compared to individual regimes 
, , 

exists (at least vithin the B-C framwork) this hypothesis 

requires empirical, verification. Since Miles' procedure has 

been severely criticized by Bordo and Choudhri his fin~n9s 

require further confirmation; Batten and Haler do not 

directly address this issue. We take partieular nôte of 

this issue by ,reporting, in the currency studies below, 

estimates for the period as a whole as weIl as when 

separated by exchange regimes. Should the explanatory 

ability of the EFC arg~ents for the former differ from the 

latter, as they are ,expected to, Cuddington's findings would 
1 

be reduced in importance as they fail to recognize the 
~ 

fundamental reality of' the exchange mark~ts. 

J 
1 

Î 
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t.7 Bmpirical Evidence: Standard Money Demand 

'----., 

, 'l'able ~resents the parametric estimates for thè 

stan~ard money demand function for Canada. These eq~ations 

are reported to confirm the goodness of fit of the standard 

money demand model to which the EFC argument will shortly be 
~ f 

,added. The fir~t tvo equations report the estimated 

parameters for the'mode1 ~e period ending 1979/4. This 

is to ensure conformity vith the lest quarter in Bordo and 

Chaudhri's analysis. The lest two report parametric 

estimates for the same model but spanning the entire length 

of the samp1e periode Equations (1) and (3) use the 90 day 

prime corporate paper rate (rcp) as the appropriate interest 

argument; (2) and (4) use the 90 day Government of Canada 

treasure bill rate (rtb). Bach one of these equations is 

reported, some admittedly vith minor differences, as each 

one has introduced to it the EFC argument as a test for the 

presence of CS. 
-- -,. 

Many variants of the standard money demand funetion 

vere estimated corresponding ',to the different measures of 
JI 

the money stock, the interest rate as well as vith different 

forms of the lagged dependent variable. Tbese variants were 

estimated with and without the EPC arguments. The tables 
~. 

below present only the best fitting equations from a11 the 

ones tested. 

" 
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Tabl. ".1 

STANDARD MONEV OEMANO EQUATIONS fOR CANADA. TIME PERIOO 
AS IHOICATED 

No. .,er'od 

H 6011-78'4 

2) 6011-18/4 

3) '0/'-'4/3 

,,) 8011-8"/3 

type of 
aquat'on 

~ 

OLS 

OLS 

OLS 

OLS 

• 
II! 

Constant 

'-0.611 
(-4.876) 

, 
, -.751 
(-5.379) 

-0.331 
(-3.71S3) 

-0.342 
(-3.874) 

tn '1 \, (n.ot) ln(M/P)twl 

0.109 -0.156 0.813 
(3.a4') (-8.001) (t8.925) 

0.155 0.116 0.181t 
(5.011) (-7.839) ('5.820) 

0.0552 -0.529 0.94" 
(4.128) (w1.875) (45.108) 

0.0635 -0.)523 0.-924 
(4.308) (-7.462) (40.857) 

tar.. tn p.r.nth •• ta Ar. at th. r.sp.ctlv. t atatlatlca. Ail, 
p.r ... trtc .att .. t •• Ar •• tgnlfleent .t th. I~ .av.' Equ.tions (1) arid 
(3) ar. b ••• d Dn th. 'rcp .... ur. of Intar •• t r.t... (2) .nd (4) on th. 
rtb .... ur •• 

(,J 

" 

R' 55! 

.t84' .01082 

'" 
.9939 0.01103 

.9899 0.01919 

.9895 0.02001 

1 

~ 

'" 

DW 

2. t69 
.' • 
1.969 

2.117 

2.019 

.;: 

h 

-.824 

.15" 

-.593 

-.422 

'-

.. 

.... 
(Jo) 
N 

~ 

'" 
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" 

'AU p8rametric estimates in table 4.1 - are signifieant 
( 

-at the 99% conf idence level. The lov value of the Durbin h 

statistic indicates no notieeable , degree of seriaI 

correlation in the stochastic disturbance terms. Signs of 

the estimates conform to expectations and high P values 

confirm the goodness of fit. 

~, 

While good fi ts are obtained for the standard money 

.. 

demand equations vith both rtb and rcp, the introduction of ' 

the cross responsiveness argument yields noticeably 

differing results for the two interest measures. The-~odel 
<7 

vith rcp as the interest measure yields noticeably better 

.significance levels for the US dollar and marginally better 

results for the pound sterling. In aIl other cases the 

model with rtb yields better results, paçticularly for the 

Detltsche mark, where the confidence level for EONl improves 
" 1) 

from 86% to -9,8%_ 

This mey be due to two reasons: fifst, the source and 

nature of exchange data differ' between the groups. For the 

US and the UK data are from CANSIM and are quarterly 

averages of monthly values obtained from daily rates (se'e 

appendix l). por aIl other countries exchange values are 

end of quarter observations obtained 
, 

from the OECD Main --. 
§conomie Indicators.~~P-.r The second explanation loo'ks "et the 
Ô' • 

appropnateness of the rOI two rates as measures of the 

• 
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opportuni ty cost of holding cuh balances. This sU9gest~ 

tbat rep is an appropriate measure in the case of the US 

dollar and perhaps for the Sterlin9 while rtb is appr'opriate 

for the other European currencies. 

The mode! vi th the rtb measure is chosen as the 

standard. Estimates of models vi th rcp as the iÎlterest 
> 

m!!aBUre are reported in tables 2to 7 of appendix 2. Since 

for the OS the rtb measure yields . significantly better 

results it is repotted in the ~in body, in this" case the 

eq~t ions vi th' rcp appear in appendix 2 (table 1). 

" 4.8 Empirical EvidencuCurrency Studies 

4.8.1 The US Dollar 

'l'able 4.2 presents the fi ndings for tests 11 i th respect .. 
to the us dollar. Estimetes for both the sample period as a 

whole and when disa99ré98ted by exehange regimes are 

reported. AU equations are estimated using the OLS 

proc~dure~ The Durbin h statistics indicate no need for 

adjusting for the first order Markov process. The model is 

estimated for two time periods. The f irst (equati9ns (1) and 

(2) has a sample cutof f at 1979/4 to correspond to the last 

observation of the test by Bordo and Choudhri. The second 

(equations (3) and (4» spans the entire length of the 
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period upto 1984/3. 

Parametric estima tes for the shorter period tested 

yields, at best, weak support for CS.' For the entire period 

tested EUS is signi f icant at the 21' level. When the 

exchange regime~ are eonsidered 

lev~l improves to 15% for the 

separately the signi f icance 
\ 

flexible rate period while it 

deteriorates to ~O, for the fixed rate period. \ The results 

for the flexible rate period 8gree vi th the f indings of 

Bordo and Choudhri ,(1982a, table 1). 

When the time period is extended to inc1ude the neJ~ 19 

quarters the results change noticeably. Equations (3) and 

(4) show improvements in significance to the- 6~ 'levei for 

the entire sample period. Signifieance improves to the 5\ 

level when the flexible rate regime i8 considered 

separately. Similar inereases in statistical signifieance 
, 

are reported by a-li (note \18) who attribute the discrePancy 

to the addi tion of the later observations. 

11" 

~t~ othe support for the presence of CS during the 

flexible rate period with no evidence during foixed rates. , 

This 'finding, vhich is repeated for other countries, is 

explained in section 4.9 below. Note also the negative sign 

of EUSl which indicaces that the currencies are substitutes \ 

in return. Estimates for the numerical value of the cross 

elastieity measures obtained from these parameters are 

.. 
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presented in table 4.9 below. 

Sa -fat ve have merely replicated previous findings to 
1 

establish consistencf and comparability. Our estimates are, 

hovever, based on an expanded and updated sample periode 

Tables 4.3 to 4.8 pres~nt the results of similar tests 

for the currencies of Belgium, France, Germany, the 

Netherlands, Svi tzerland and the United Kingdom. 

summary of the findings for each' country follows. 

A brief 

4.8.2 The Belgian Franc 

Table 4.3 presents the results of the test vith respect 

t~ the Belgian franc. Additional results for the Belgian 

franc are summarized iil table 2 of appendix _2-.\ The tables 

in the main body present the oy~rall-6éSt fitting results 
~ 

..., -----~ 
standardized across ~e-European countries. ---- ~~------------

The appendix 

contains the best fitting eguetions from the many variants 

tested. The particulars regarding type of data, and other 

variations are specified in the notes ta the respective 

tables. 

The first two eguations, by including. the EUS' variable, 

estimate the t~~ticallY more accurate farm of the model. 

The latter two(" present estima tes _ vi thin the context 

suggested by c. Equations (1) and (3) test for the 

• 
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1 

presence of CS for' the period as a whole regardless' of 

exchange reqimes •. ~ations (2) and <'1 separate 
, .. 

the t~c> 

regimes by vay of the (0,1) interactive variable technique. 

All four equations indicate support for cross 

responsiveness between the tvo currencies. The level of 

significence et .9' and " for the ~riod as a whole improves 

to 5' and" during flexible rates. No evidence of cross 

responsiveness exists during' the fixed rate periode The 
, 

level of significanc~ deteriorates, at the margin, upon 
',) 

inclusion of the EUS- argument. This ïs contrary to 
Ji 

expectations as weIl as to the findings for other countries. 

Tvo notable findings emerge: (i) evidence of cross 

respon~iveness persists during flexible rates with 'no 

evidence during fixed rates; (ii) EBFl has a positive sign 

indicating complementarity between the two currencies. The 

former, is repeated for the US as weIl as for aIl currencies 

except for the Sterling where the findings are inconclusive; 

it is explained in section 4.10 below. The latter indicates 
• 

c~mplem~ntarity 50 that the currencies move together as 

(part of) a group. 

The presence of cross responsiveness is particularly 

noticeab'le in this case as nei'~er. of the two currencies 

enjoy key roles in the internatio~al financial. 'markets. 
/ 

; 
1 

c 

• 
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Table 4.2 

A TEST fOR THE PRESENCE 0' CS 8ETWEEH THE CAHAOIAN 
AHO US CURAENCIES FOR CANADIAN AESIDENTS. FOR THE 

ENTIRE PERIOO AS WELL,AS DISAGREGGATED 
BV EXOHANGE REGIMES 

No. partod con. tant ln y 

l' 80/1-78/~-.6~~ .117 
-5 .051) ( 4 . 140) 

2' -.671 .122 -

-:-... 
~ 

(repl.Ot) In(M/P)t-I EUS 

-.759 .8150 -.149 
(-8.08n (111.298) (-1.266'5-

-.768 .858 

EUSt 

-.190 
(-5.091)(4.214) (-8.093) (18.0S7) (-1.418)3· 

3) 80/1-1./3 -.333 .056 -.519 .942 -.231 
(-3.836)(4.265) (-7.837) (45.598) (-1.841)2' 

4) -.346 .0575 -.522 .942 
(-3.886)(4.308) (-7.B37) (45.451) 

, • .'ontfteanca at tha 5~ leva', 2. at the lOS 'avall , •• t tha 
tha 15~ 'ave'l 5. at tha 2SS 'aval. 
Tha .... .oda' .a. al.o ta.tad .lth tha 90 day Go~rn.ent or 
Canada traa.ury b'I' rata raplaetno tep. Th. r~.~It. ara 
reportad ln appandlx 2. 
AIl Para .. ter. other than EUS are .\gnlftr.~t at the IS levai. 
Th. OLS a.tt .. tlon proc.dura ,. u.ad. 

~/ 

-.258 
(-2.056'· 

EUS2 

+.0988 
(.300) 

.0165 
( .044) 

-.t 
A 

.9941 

.9941 

• St802 

.9902 

.. 

.' 

55E ow 

.01059 2.195 

.01049 2.238 

.01845 , 2.071 

.01835 2.095 

h 

-.1153 

-1.1H 

-.403 

-.478, .. 

,-. 

.\fIM,~',!"~ 

~ 

.... 
W 
OCI 

J 
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Teble 4.3 

BETW!!N TH! CANADJAH DOLLAR AHD THE BELGIAN FRANC 
196011 - 1984/3 

HO. conetent ln y (rtb •• 01) In(M/P)t-1 ~Br EUS EBF 1 EBF2 EUS' . 

1 ) 

2) 

3) 

4) 

-.321 .0639 -.495 .919 +.111 -.1315 
(-3.&23) (4.335) (-8.958) (40.61\ ) (1.78U2- (-1.107) 

-.310 .0619 -.483 .921 +.1" -.1" _)" (-3.280) (4.155) (-6.695) (40.331 ) (2.000)-(.561) (.887) 

-.342 .0660 -.512 .918 +.122 
(-3.118) '4.515) (-7.372) (40.599) (1.851)2-

-.317 .0635 -.497 .919 t.154 -.110 
(-3.393) (4.3'4) (-7.07D) (40.755) (2.190-(-.570) 

Eachenge rete data refere to the Belglu./~u.e~ourg Econo.tc 
Union. rtb end Mere querterly averagee of .anthly datel e.chenge 
valu •• ar •• nd of quart.r·observatlona. 
AIl non EFC para .. trtc •• tl .. t.s are algnlfleent at th. tS level. 
Th. OLS .atl .. tlon procedure la used. 

~ 

1"-. 

"-

· .. 

EUS2 

.118 
(.21.) 

--" 

-1 
R 

.9898 

.9897 

.9898 

.9898 

, , 

55E ow h 

.O,~O. 1.993 .0358 

\ 
.01879 1.987 .068' 

.01928 2.056 -.2844 

.01896 2.034 -.1727 

.... 
~ 

.Jo 



Tabla 4.4 

BETWEEN THE CAMADIAH DOLLAR AND THE fRENCH ,fRANC 
1980ll - 1984/3 

No. conatant ln y (rtb •• 01) In(M/P)t-l EFf EUS Effl Eff2 EUSI 

1 ) -.402 .0739 -.572 .912 +.205 -.213 
(-4.150) (4.807) (-7.568) U9.S72) (2.408)· (-1.723)2· 

2) -.~22 .0766 -.588 .911 .2~9 -.303 -.ZI0 

• 

EUS2 

.2U 
(-4.337) (4.973) (-7.740) (40.012) (2.789)0(-.151' (-'.134)3. (.499) 

3) -.413 .0752 -.589 .912 .175 
(-4.229) (4.838) (-7.765) (39.539) (2.077)· 

4) -.422 .0710 -.603 .909 +.228 -.18i 
(-•• 361' (4.994) (-1-.986) (39.780) U.563)·(-.828) 

~tb and M a~. qua~t.~ly ava~aea Dr -anthly data, •• chanea valuaa 
a~a and of qua~ta~ obaa~v.tion •• 
AlI non EFC para .. tr'c .att .. t.a ara .igntrtcant at th. 1~ ".v.l. 
Q d.not ••• tanifte.nc. at th. ,~ '.vel. Th. OLS •• t, .. tion 
procedure t. u •• d. 

w 

" 

i' .551 

;990' .0\8!52 

.9902 .0\794 

.' 
.98'99 .ounz 

.9901 .01853 

'-

DW h 

2.04. -.24i 

2.047 -.231 

2.114 -.1579 

2.087 -.493 

'. 

al 

.... 
~ o 

~ 

..:... 

1 

1 

1 
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:- Table ".5 

8ETWEEH THE CANADIAN DOLLAR AHD THE DEUTSCH! MARK 
1980/1 - 1184/3 

.. 

No. eonatant ln y (rtba.OO In{M/PH-' EDM EUS fDMt 

1) -.280 .0571 -.589 .927 .21" -.233 
(-3.009) (3.926) (-7.603) (42.068) (2.457)- (-t.858)2-

2) -.260 .0545 - .570 .929 .236 
(-l.603) (3.562) (-7.532) (41.234) U'.46U· 

3) -.313 .0612 -.584 .924 ,171 
(-3.375) (4.201) h7.749) (41.497) (2.011)· 

4) -,297 ,059 -,585 .926 .IBe 
(-3.00n (3.883) (-7.125) (40,929) (2.031)· 

rtb and M ara qu.rtarly avaraga. of ~nthly data, a.changa vatu •• 
are end 0' quartar ob.ervatton... . 
AIl non fFe para .. tara ara .'anifieant at tha 2~ lavaI. Tha OLS 
.atf .. tton procedura t. u •• d. 

~ 

, , 

EDM2 EUS 1 EUS2 

.155 -.237 -,238 
(1. (02) (-1.771)2- (-.612) 

.123 
(.81t) 

... , 

'0 

\. 
"..--' 1 \, 

J 
1 

J 

.--/, .. 

.." 
R SSE 

.1801 .0"'" 

.98i1a • Ott4 1 

, 
.8888 .01817 

.88e8 .01812 

'" 
\ 

-------

, ---

. ' 

OW h 

1.831 .345 

I.nz .39' 

2.000 0 

1.881 .04t 

.. 

< 

-~ .... 

.i 

1 

-1 

1 

1 

1 

-j 

1 
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-1 

... 

Ho. con.tant 1n y 

1) -.297 . 0542 
(-3.128) (3.523) 

2) -.298 .05'" 

•• ~,.".' "....,.. ... 11'"' __ tY<" ~ 1!'~ - ,.. 

Tabla 4.0 

aETWEEN THE CANADIAN DOLLAR AND THE GUTCH GUILDER 
1860/1 - 1984',J 

(rt~ •• OI) In(M/P)t-l !HL EUS ENLI ENl2' EUS' 

-.520 .937 +.113 -.170 
(-7.000) (39.490) (1.405)4* (-1.362)4* 

-.521 .9.38 .114 .1111 -,U17 

EUS2 

.207 
(-2.914) (3.365) (-6.847) (38.777) (t ,388)4* (.343) (-1.253)5* (-.4011),' 

3) -.317 .057" -.538 .834 .011711 
(-3.305) (3.758) (-7.314) (39.384) (1.223)5* 

.. 
4) -.308 .0564 -.536 .935 

(-3.088) (3.540) (-7.203) (38.885) , 

rtb and MI ara quartarly avarages of MOnthly data, 
•• changa data t. for the and of quartar. 
Tha .arta. on for.ard a.chang. rat •• had on •• t •• ing valu •• 
Ou. to th. lag th. nu.b.r af ob •• rvattona •• r. raducad by t.o. 
Ail non EFC para .. tar. ar. atllntttcant at th. Il lav.'. Th. 
OLS •• tt .. tton proc.d~ra 4a uaed. 

/' 

.100 .0372 
(I.~8)5* (.144' 

-- ) 

iL SSE 

.9897 .01909 

; 8895 .0 ISIOS. 

.8887 .011148 

.8885 .01948 

OW " h 

2.035 -.n • 

2.034 -.172 

, , 
2.011 -,458 

2.080 -.454 

.... 
~ 
N 

( 

.. 

\ 

. \ 
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Table 4.7 

BETWEEH THE CANADIAH DOLLAR AND THE $WISS FRANC 
1960/1 - 1984/3 

Ho. conatant ln y (rtb •• 01' In(M/P)t-I ESF EUS ES' 1 Esn EUSt 

1) -.256 .0550 -.550 .927 +.13" -.203 
(-2.578) (3.887) (-7.328) (41.514) {1.875U- (-1.8UU3-

2) -.251 .0543 -.548 .927 *. '33 +.100 - •• 89 ~ 

e.US2 

-.207 
(-2.388) (3.481) (-7.053) (40.706) (1.808)2-(.4U5) (-1.502)3-(-.457) 

3) -.290 .059' -.567 .924 +.109 
(-2.958) (3.980) (-7.548) (41.143) (1.549)3-

4) -.278 .0578 -.562 .925 +.108 .0384 
C-2.67~) (3.717) (-7.348) (40.697) (1.531)3-(. '94) 

\ 

rtb .nd M ara quarterly evaraoa of .antl'lly· data, a.chen9. data i. 
for the end of th. perlGd. Ail non ~ft par ... tera ar. algnlflcant 
at tha 2S lavaI. Tha OLS .atl.atlon proc.dure 'a ua.d. 

1... 
., 
, 

.. 
'; 

·~ • ~\~ ~ "1 

,-. 

\ 

"RI. SSE DW 1'1 

.9898 .0189& 1 • 851! .213 

.9898 .O'US 1.954 .234 

.9897 .01850 2.030 -.152 

.9896 .01947 2.023 -.117 

.' 

.1 

.~ 

1 
1,0) 

" 

~ 
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TABLE ".a-
BETWEEH THE CANADIAN DOLLAR AND THE POUND STERLING .. 1160/. - 118"'3 ~ 

Ho. conatant 1n y (rtb •• 01) ln(M/P)t-1 EUK EUS 

1) ,:.3 .. 1 
(,-3.588) 

.0627 -.151" .• 826 .0158 
(".233) (-8.823) (38.22") (.226) 

-.17" 
(-t.388)"· 

2) -.3"2 
(-3.282) 

.0632 -.501 .925 
(".094) (-8.821) (37.784) 

3) --.I4'f-'" .. 08315 -.123 .1J2!i ."00182 
(-3.571) (.,.285) (-7.038) (38.013) (.028) 

1 
1 , 

" '4) -.336 ' .0829 -.519 .925 
(-3.32.*1 ... ' (". 144) (-8.782) (37.810) / 

r--

~rtb and MI and •• chang. rat •• ar. quart.rly avaraga •• 
~~~~n E~C para .. tara ar •• tgni,tcant at the t~ level. 
The'OL~ .. t .. tton procedure t. ua.d. 

" 

~ 
--~-

,. 

EUKI 

.00"63 
(.062) 

-.00322-
(-.0"4) 

\ 

E~ 

.027" 
(. Ut6) 

1:: 

EUSI 

I~)I-

.' 

EUS2 i" 5SE DW h 

.8883 .01898 2.017 -.087 

" 

.... 
- i: 

, 
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4.8.3. The Prench 'Franc 
~, , 

Table 4.4 presents the re,sults for the Canadian dollar 

vith respect to the French franc. Since presentation in 

this ca~e, as well as for the countries to follow, is 
.. 

identical to that for r, Belgium (except for the ~) the 

emphasis from here on is on interpretation of the results. 

~uation (l) in table 4.4 ahows strong support (at the .-
2% s~9nif~cance level) for cross responsiveness for the 

entire period. ~en separated, es~tion (2), the level of 

significance, improves to 1% for the flexible rate periode 

Slightly less s-1-g,:,ificant yet similar patterns are observed 

in ,equations (3)~and (4). Table 3 of appendix 2 confirms 

this pattern of findings, the significance levels however 

are noticeably lower. 

" 

The-se results lead us to conclude that there exists 

cr~ responsiveness b'etween the dollar and the franc during 

the flexible rate periode No evidence of the same is found 

dur.ing the fixed periode Furthermore, the positive sign 
, 

during flexible rates indicates complementarity between the 

two currencies. Surprisingly the negative, sign for the 

fixed rate parameter 

substitutability. 

(although insignificant) suggests 

These results are conslstent with expectati~ns. Given 

.. 

\ 
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the comparâtively 
1 

greater presence of . the P'rench franc in 

international capital markets coupled vith the noticeable 

trade flowa betveen 'the two countries (particularly for 

Quebec) the rate of return on the franc mey vell be expected 

to exert a measurable influence on Canadien money ,demand 

4.8.4 The Deutsche Mark 

. 
Table 4.5 examines the same relationship vith respect 

to the German mark,. 

~ross responsiveness 

Bquations (1) and (2) show that the 

parameters for the entire 1 per10d and 

for the flexible rate 'period are significant at the 2% 

level. When the EUS term is omitted the significance level 

drops to 5\ in both cases. AS before no trace of cross' 

c-esponsiveness is observed during the fixed rate periode 

Signs for all EDM parameters are positive indicating 

complementarity betveen the two currencies in this case 

during both th\, flexible and flxed .rate regimes. 

'rhe high 1 

expec,t~t ions. 

of trade ro1e 

of significance is again consistent vith 

important reserve curr,ency and currency 

the Deutsche mark bas made i t, in some 

ways, an alterna\ive,(SUbstitute) t,Q the US dollar. This is 
l, 

justified by the increasing presen~e of euro1currency a~sets 
denominated in G,rman marks. This reserve currency role of 

the' mark as Vel1\ as the level of trade between Canada and 

Germany make a steong a priori case for cross 

..... 

" 
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responsiveness between the two currencies. Hence &DM 

predictably does influence Canadian money demand (see also 

table 4 of appendix 2). 

4.8.5 The Dutch Guilder 

) Table 4.6 (and table 5 of appengix 2) present the 

.r 

paramacr;c estimates of test~ for cross responsiveness 

between the dollar and the guilder (the Netherlands). The 

results indicate little support for cross ,responsiveness 

between the tvo currencies. ( 

• 1 

In table 4.6 equations (l) and (2) indicate 

significance for' the ENL parameter at 17% for the entire 

periode There is no evidence of cross responsjveness during 

fixed rates. The pattern fO,llows .for equations (3) and (4) 

vith reduced significance. 

weak 

The results conform to expectations. We find only very 

sUP'?9Ft 
:1" " 

for cross respons i veness 
J-

between the two 

curre~cies. This ~s consistent vith the relatively scarce 

trade activity between the two countriés as well as with the 

restricted role of the guilder in world 'financial markets. 

In almost aIl cases the estimates have positive signs 

lending further credibility to the issue of complementarity. 

-

,. 

; , 
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4.8.6 The Swiss Franc 

:-' 

Table 4.7 (and 

estimates of the test 

table 6 

between 
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of appe~dix 2) presents 

the Canadian dollar and the 

Swiss franc. In the former some ev i dence of cross 

" responsiveness is observed between the two for the sample 

period as a whole, equation (1), and for the flexibll rate 

period separately equation (2). No evidence is found during 

the fixed rate periodr When 

the EUS arguments the levels 

the test is repeated without 
<& 

of significance drop yet the 

same pattern holds. As in previous findings the flexible 

rate period demonstrates noticeably stronger support for 

cross responsiveness as compared to fixed rates. positive 

signs for the relevant parameters suggest complementatity 

between the currencies. 

The f indings are once more consistent vith 

expectations. Bvi_dence of cross responsivene~s probably 

reflects th~. role of the Sviss franc as a stable investment 

c~rreu'cy. 

4.8.7 The Pound Sterling 

-, 
Table 4.8 reports on the results for the dollar vith 

respect to the Pound Sterling_ turther results are presented 

in table 7 of appendix 2. 

, -
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Resulta indicate no evidence of eross tesponsiveness 

between the currencies. The levels of significance are poor 

. in aIl instances and no conclusions may be derived regarding 

either complementarity or the relationship between fixed and 

flexible rates. Wh!le the results may run contrary t6 

expectat~ns they are not inconsistent with the findings of 

Bri11embourg and Schadler (1979) who observe: 

WThe relationships of the pound sterling with 
other currencies seem to be difficult to 
estimate with much precision, ••• R (p.527) 

4.9. Comparative Summary 

The only pieviou& attempt at testing for the presence 

of croês responsiveness between the Canadian dollar and 

other Buropean currencies is at the hands of Brillembourg 
~ 

and Schadler (1979). They, however, used a different model 

and consider a six year sample period during the flexible 

rate regime. A br'ief comparison yields little similarity in 

results. The most significan~ divergence vas observed for 

the DM and the US dollar, curreoc i,es vhich yield conclusive 
,. 

results in our study. Estimates for the French franc, the 

. Swiss frJ1nc and the pound sterling display similar signa yet 
r 

'noticeably diverging paramettic values and sig~ificance 

levels. The other countries in the two studies do not 

correspond. 

'. 

• 
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Consider also the implication for the Cuddington type 

studies which combine the exchange regimes. The resu1ts in 

tables 4.2 to 4.8 indicate instances of divergence between 

the parametric estima tes for EFC, and EFel and EFC2 such 

\ ' that a test which fails to distinguish between ex~hange 

regimes at best makes very genera1 statements regarding the 

f;Ô existènée of cross responsiveness during individual 

exchange regimes. This conclusion reduces the vàlidity of 
~ 

Cuddington's findings. purthermore since no systematic link 

is Qbserved between such values one cannot venture an 
, 

opinion as to 
-' 

whether his results under or overpredict 

reality. Because he fails to distinguish between exchange 

regimes his results mey vell be misleading in instances when 

e.g. significant explanatory ability during flexible rates 

is dominated by absence of the s~e during fixed rates 

yie1ding ~nconclusive evidenèe for the period as a whole.' A 

laek of evidence for the period as a whole does not lmply 

the same for individual regimes. 
f 

Note that the EUS argument in the test for the Pound 

Sterling is based on the exchange values which are quarterly 

averages. For the other five European countries EUS is' 

calculated from exchange values which are end of quarter 

observations. Recall a~so that the EUS argument performs 

best vith the rep inter~ measure yet the rtb measure is 

used for the Europe,n countries (exclusive of the US). This 

explains the lover 
~, 

level of significance of BUS. 

.... 
. / 

• 

" , 
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Furthermore the level··of significanc:e, of BUS deteriorates 
/ 

slightly when it is added in addition to EPC. This i5 

expected as EUS no longer appears as the only measure of 

foreign influences. 

4.10 Fixed vs. Flexible Rates: A Reconciliation of the 

Findi'hgs 

> 

One would be tempted to argue for a greate.r degree of 

cross currency responsiveness during fixed rates as co~pared 

to flexible rates. Such an argument would be based on the 

prémise that the attempt to peg exchange rates is a 

declaration by the central bank that it considers the 

respective currencies to be perfect substitutes at that rate 

(see subsection 2.4.1). with the central banlt not 

guaranteeing conversion et any given rate during the 

flexible rate regime the degree of cross responsiveness is 

expected to be low. Proponents of such a view would expect , 

the ~egree of cross responsiveness during the fixed tate 

period to exceed that during flexible rates. 

Consider the ~allacy in this argument. The degree of 

substitutability in supply is inadvertently extended to 

similar behaviour in demand, such that substitutability in 

demand during fixed rates is argued to exceed that during 

flexible rates. This extension of the argument i8 clearly 
" . 

unfounded. Indeed the findings of Miles (~978a,1981) and 

r 



\ 
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Batten and Hafer (1984) confirm the results above which' 

indicate noticeably greater support: for cr'oss responsi veness 

during flexible rates. Whereas Miles (1978a,p.435) attempts 

to explain his finding, wa believe thè explanation below to 

be more intuitively acceptable. 

T~ inducement ·to swi tch i s measured by the percentage 

discrepancy betveen Sand P (spot and forward exchange 

rates) • Such 
j .. 

that EFC - (F-S )/S > ,'J- the expected return on 

foreign currency holdings. Consider how EFC would differ 

during the tvo exchange r~gimes. Under fixed rates (ve speak 
1 

here of intertemporal fixity in exchange rates) F is not 

expected to di verge sigui ficantly from S, if at a11. 

Divergences between the two are expected to be smaii and 

short li ved. This is guaranteed by the central bank. If 

such discrepancies are small and not expected,to persist the 

inducement to switch (to protect against or benefit from 
. 

this) iB dampened. Transactors realize that with fixed 

rates a given amount of one currency implies an equivalent 

quantity of ~ie other with this value guaranteed over time. 

Hence the currency composition o~ portfolios do not change 

by much in response to incipient divergences between F and S 

explaining the reduced degree of cross responsiveness, or 
li 

lack of evidence of it, during fixed exchange rates. 

E~n though supply side CS is perfect such tha~ supply 

ls infinite at a given exchange rate, it is by virtue of 

j 

.. 

, .. , (, 
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this anà expectations of its continuance that the inducement 

to switch ls subdued. When no such check exists during 

flexiblè rates the reassurance i5 removed and expectations 

of further changes in 5 and F induce currency shifts. 

The above argument mey be applied to the Miles model 

through the imposition of interest rate pari ~y which' 
\' 

translates the percentage discrepancy between Sand F to the 

divergence between domestic and foreign interest rates such 

that 8FC • rd - rf. 

4.11 Elasticity Measures 

The preceeding sections tested for the presence of 

cross responsiveness between the Canadian dollar and seven 

major curtencies by testing for the existence of explanatory 

power for the EFC argument in the Canadian money demand 

function. The test provided no infor~ation on the degree of 

cross responsiveness between different currencies. A direct 

and meaningful comparison of the degree of cross currency 

responsiveness requires access to estimated numerical values 

for the cross elasticity measures. Such measures would 
~ 

permit comparison of the degree of substitutability or 

complementarity between currencies as well as comparison 

with other measures of responsiveness such as own-interest 

and income elasticities of money demand. 

.. 
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Since the estimated -equation describes a semilog 

functional form let us first derive the condition for the . 

croas elasticity of money demande Consider the following 

exemples 

log A • aO + al 10gB + a2 C (4.5) 

, 

We know that cross elasticîty (X nMd) is defined as; 

XnMd • (dA/dC) x (C/A) (4.6) 

from (4.5) ve know dlogA/dc· a2 

(dA/de) x (l/A) • 82 (4.7) 

To obtain the elasticity equetion ve multip~y (4.7) 

by C to get: 

(dA/dC) x (C/A) • Ca2· XnMd. (4.8) 

The estimated elasticity measures are reported in table 
Q 

4.9. The cross elasticity rneasures'for each country ~re 

reported alon9 with estimates of the own interest elasticity ~ 

of mone, demand and income elasticity of money demande The 

latter two permit comparison and put the cross elasticity 

.. 
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measure in proper perspective. 

For each parametric estimate tvo e1asticity measures 

are computed. The first uses the mean of the EFC and 

interest rate arguments; the second Uses the maximum value 

of the same variables. Since the mean includes aggregation 

of negative and positive EFC values it mey not accurately 

ref1ect the extent of absolute change in EFC. For this 

~ purpose elasticity measures using the maximum value of EFC 

are also presented. 11 The mean , values ot' the EFC arguments, 

do not include data for the fixed rate period, vhereas 

average values for the interest rate include the entire 

sample period 11 • 
\ 

In terms of policy effects the ovn interest elasticity 
\ 

(from mean values) at approximately -.04 is 10w ana 

indicates a steep liquidity preference schedule where 8 1% 

change in domestic interest rates induce a mere .04% change 

in money holdings. In comparison, the cross elasticity of 

substitution between the US and Canadian dollars for 

Canadian residents at .00102 (for the flexible rate period) 

suggests a change in the currency composition of money 

demand of a mere .00102% for a 1% change in EUS. The 

1argest change in EUS being 3.96% (1976/1) the concomitant 

movement between Canadian and US currencies i5 in the area 

of .0040% of money demande For 1976/1 this translates 

into a switch of (11,761.3 x .0040)· 72 million Canadian 
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dollars. A change of this magnitude ahould exert little 

pressure on exchange markets which mey switch many times 

this amount in one dey. For the last observation a similar 

change vould involve (28,466.0 x .0040) • 114 million 

dollars. 

, 
Similar shifts for the other currencies are 8S follovs. 

In each case the estimate for the cr'oss elasticity using the 

largest EPC value is uSld. This is multiplied by the average 

value' of EFC ta yield the expected percentage change in 

CaQadian money demande This is then converted into dollars 

using the Ml value f(Jr 198'/3 to ~!.e compa ri son. 

Admittedly the resul t il1g dollar values yie d a theoretical 

figure yet not far from present realit 
" 

For Belgium thi~ translates into a value of (.00041 x 6.04 x 

28,466) • 70 million. 

Por France' (.00049 x 4.70 x 28,466) • 66 million 

For Germany (.00767 x 7.57 x 28,466) • 1,653 million 

Por the'Netherlands (~00299 x 7.73 x 28,466) • 658 million 

Por Switzerland (.00674 x 12.03 x 28,466) • 2,308 million. 

For an aggregate of 4,869 million (Canadian dollars) this 

figure which is on a quarterly basis may be put in proper 

perspective by the following observation: 

,'" 

... 

... 
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"Bveryday the ,Royal(Sant), one of Canada's 
largest currenéy traders, deals in about $le! 
bill-rôn in 53 currencies in both spot-,-(today, 
and forvard (30-,60-,or 90-day) markets fo 
itself and its corporate ~lients." (Report 0 
Business Magazine, April 1985, p.92). \ 

, 1 

., 

. ......... 
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TABLE 4.9 

ê .. ,rNUMERICAL VALUES OF ELASTICITY MEASURES 

No. Country Mean/ cross return OWn r/i incorne 
High< elasticity of elasticity lasticity 

Money demand 
\ 

1) U.S 

2) 

3) 

4) 

Belgium 
with EUS 

Belgium 
/ 

France 
_ with EUS 

5) France 

, 
6) Germany 

with EUS' . 
7) Germany ; 

M 
H 

M 
H 

M 
H 

M 
B 

M 
B 

M 
H 

M 
H' 

8) ~étherlands M 
with EUS H . . 
, 

9) ~therlands M 
H 

10) Switzerland M 
with EUS H 

11) Switzerland M 
H 

-.00102 
-.01021 

-.00041* 
.0087 

-.00043* 
.0093 

-.00049* 
.0142 

-.00045* 
:013 

.00767 

.0179 

.00614 

.0143 

.00299 

.0088 

.00262 

.0077 

.00674 

.015,.9, 

.00547 

.0129 

-.0413 
-.1097 

-.0345 
-.0973 

-.0355 
-.1002 

-.0419 
-.1185 

,-.0431 
-.1215 

-.-0407 
-.1149 

-.0418 
-.1179 

-.0372 
-.1049 

-.0383 
-.1080 

-.0391 
-.1104 1 

-.0401 
-.1133 

.0575 

.0619 

.0635 

.0766 

.0770 

.0545 

.059 

.0541 

.0564 

.0543 

.0576 

*The. negatlve numerical values are due to the negative 
sign of the respective EFC means. . 
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signil1cance 
level of CS 
parame ter 

5\ 

5\ 

4% 

1% 

2% 

2\ 

5% 

17% 

8% 

13% 

M and B denote the average and maximum values for the respective 
EFC variables. Estimates for the minimum value yield the wrong 
sign and are excluded. Mea~ values for the EFC variables include 

'the flexible rate period only, whereas mean values for the rate of 
interest include observations over both regimes. 
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POOTNOTES !Q CHAPTER ! 

1. The Bordo and Choudhri study covers the flexible rate 
period from 1970/4 to 1979/4. Cuddington, having obtained 
most of his data for Canada from them, finds similar 
results. Brillembourg and Schadler also examine a six year 
period from March 1973 June 1978. Batten and' Hafer 
attribute their (positive) results to the longer period over 
which they conducted their study. Our study for Canada, 
which considers a still wider data set, confirms the 
latter's conclu~ion. 

2. The time period under .consideration remains unchanged for 
Brillembourg and Schadler; In Cuddington it stretches from 
1962/2 to 1979/2 and for Batten and'Hafer from 1966/1 
1984/1. Recall that Cuddington does not distinguish between 
exchange regimes, his findings may thus ref1ect the absence 
of CS during fixed rates. The shortc~mings of tests which 
fail to distinguish between exchange regimes is highlighted 

"in subsection (4.6) below • 
• 3. There is of 

wsemielasticities' 
(1979). 

course the 
estima ted by 

eight country matrix of 
Brillembourg and Schadler 

4. A lack of available data necessitates ~he exclusion of 
the Japanese yen and the Italian lira. 

5. The increased stock of US Dollars ~xerts pressure on the 
OS monetary authority to monetize it. Such actions augment 
the available quantity of the US money stock reducing its 
relative price (depreciation). Refusai by the authorities 
to do .so does not increase the quantity of the US money 
stock, maintaining the priee of the currency. 

6. Cuddington's technique for differentiating currèncy 
su~stitution from capital mobi~ity ia criticised below. 

7. John Cuddington was unable to confirm this trom memory. 
The usage of cross rates to obtain the required Canadian 
exchange rates was a1so described as the only alternative by 
Ehsan Choudhri (Carleton University). Cross rates have a1so 
been used in exchange market s,tudies by K. Marwah, Carleton 
University (forthcoming). 

B. Another advantage of including the EUS, argument is to 
capture and separate any influence absorbed by the 
respective EFC arguments due to the cross exchange rate 
transformation which uses the Canada/US spot and forward 
exchange rates as the common 8enominator (see section 4.2). 

9. SeriaI correlation in errors implies cor.re1ation between " 

:, 
1) 
, , 

, 
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present and lagged dependent variables yielding biased 
parametric estimates (Intriligator 1978,p.402). 

10. Elasticity estimates using the minimum values of the 
variables invariebly yielded the-vrong sign (for the cross 
elasticity measure) and are omitted. 

11. In "simil~r calculations Batten and Hafer" use what 
appears to b~ t,e mean value of the res~ctive EFC argument 
for the entire semple periode As a check vhen we duplicated 
their technique our cross elasticity estimate (vis a vis the 
OS dollar) approeched theirs at .0007. 

" 
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CHAPTER 5 

CQRRENCY SUBSTITUTION ~ ~SACTION COSTS 

The previous chapter presented the resuÙs of the tests 

for the presence and extent of cross responsiveness in 

Canadian money demand between the Canadian dollar and the 

cur:rencies of seven industrialized countries. The analysis 

"a, performed under ..t-_he assumption that foreign exchange 

transactions costs are zero such that the discrepancy 

between Sand F was ~ an accurate measure of the return on 

foreign currency. A casuel observation of the, foreign 

exc,hange market suggests that .suth costs do indeec} exi st and 

may -vary over 

exchange market 

dHferent time PeriOPS- corresponding to 

s.tability as well asJ to the nature of the 

exchange rate regime. This chap'ter examines the effect of 
"l-

differentiéil transactions costs taccording to exchange rate 
, 

regimes) on the models of CS considered in the previous 

chepter. 
'1" 

Section 5.1 argues that while transactions costs may 

not be small cc:impared to the totali ty of thé currency 

transaction they may not be as small wi th respect to the 

yield on the foreign currency (EFC )-~as d4Scribed in ~!lapte..r_ 
, . 

5. These costs must therefore De included in tests for the 
\ 

presence ano extent of CS. _Incorporation of transactions 

costs reduces the value of EFC and therefore the inducement 

; , 

1 ~ . , r 

\ 
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to svitch; in some cases( it may r-educe it to zero. This 
." sectioQ dso reports on the technique used in this study to 

incorporate such costs. 

Section 5.2 highlights the lack of published estimates 

for the cost of transacting in foreign exchange ma,rkets. It 

is argued that the on1y estimates of such costs , roughly 

corrt!sponding to the sample period of this thesis is at the 
" 

hands of Frenkel and' Levich (1975,1977 and 1981) (henceforth 

F-L). Their technique for estimating such costs, which is 

based on triangular currency arbitrage, is described and 

otheir cost estimate8 are presented. A1so, .discussed is 

McCormick's (1979) criticism of the 'quality' of exchange 

rate data used by F-L. 

~ 

Section 5.3, att&mpts t() apply F-L cost estimates to 

Canada' s unique fo.rei-Jn exchange history. This is du~ to 

visible gaps in F-L 1 S est imates of such costs as well as to 

Canaqa' s experience wi th floating exchange rates durin9. the 

1950s and early 19608. Reca11 also that Canada shifted to 

floating rates from 1970/3 ôn, consideràbly before other 

countries. 

Section 5.4 describes the .model estimated in this 

chapter, which differs from equations (4.1),(4.3) and (4.4) 

above in that the EFC argument is adjuste'd for transactions 

costs. These casts are added directly to the' B-C type model 

., 
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as vell as to our, theoretically more applicable, variant of 

it vhlch includes the return on the :US dollar in addi ton to 

the EFC argument. 

Section 5.5 presents the resul ts of tests for both the 
\ 

B-C type model and our v89ant of i t, in cases both vi th and 
, 

vithout transactions costs. lt is found that these costs 

improve the level of signi f icance and the value of the 

parametric estimate during the flexible ra te regime. 

Re!lults generally remain unchanged for the fixed ~ate 

peri:od. Based on this i t is argued that past tests of CS t 

all of whic~ ignore the costs of transa~tin9 in foraign 
1 

currencies, understate the explanatory ability of foreign 

influences on domestic mof:tey demande 

Q 

,Section 5.6 draws the chapter to a close by presentinq 

and comparing the numerical values of the cross eiasticity 

measures vith and without the incorporation of transactions 
) 

costs to determine the extent of thi s understatement. 1 t is 

found that while the incorporation of transactions costs 

increases the numerical value of the cross return elas,ticity 

measures it still does no~ translate into currency sw~tches 
Q 

_ large enough to have a significant· ef fect on exchange 

markets. 

\ \ .. 

) 

'"" 

. \:' 
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5.1 Background 

'In ,chapter four the return on foreign currencies, as a .. 
meàsure '" inducemen't switc:h of the to was assumed to b, 
accurately captured by the which 

\ 
EFC argument measures the! 

perce?tage discrepancy bet~etn the spot and forward ~x~hanqe 

rates. This was under the ~ )mplicit assumption t~a~ there 

exist no costs of transac\ng in the for:;ign exchange 

markets. Casual observation will show that while relative1y 

sma1l (perce~age wise) compared to the totality of the 

typical exchange market transac~ion, such costs may 

represent a significant proportion of ~he yie1d on foreign 
./ 

currencies as expressed by EFC. 

Furthermè>re,.,evidence indicates that the"se c~ts vary 

over t,iJ!le according to the stabi li ty in exchange markets. 
) 

This i turn is vrelated to ~ the type of exchange regime such .. 

transactions costs 0 under f ixed rates may well be 

expected to divl!rge from costs under flexible ~rates. Tests 

performed by Frenkel and Levich (1977) prompts them to 

observe: 

. 
"In the most recent managed float period, the 

" co st of transactions in foreign exchangé has 
risen to unprecedented heights. Dep!!nding on 
'the currency and the matur i ty of the contract, 

. \\1 the cost ,of transact ions dunng the period i s 
between six to 10 times higher than the 
corresponding cost during the tranquil peg." 
(p.1215) 
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In this chapter ve test for the effect of foreign 

exchange transactions costs on the presence and extent, of CS 

vithin the Bordo and Choudhri (B-C) framework considered 

abova. Both the original B-C model and our variant of it 

are examined. 

Transa'ctions costs are introduced in the Frenkel and 

Levich {1975, 1977,1981} (F-L) tradition such that the 

inducement to switch may no longer span the full extent of 

the discrepancy between Sand F. These costs form a 

'neutral band' which reduces the value of EFC. In cases 

where this band exceeds the value of EFC (so that the cost 

of transacting exceeds the yield on the foreign currency) 

the inducement to switch is reduced to zero and the existing 

compositi9n of currency portfolios 15 maintained. Only when 

the absolute value of EFC exceeds transactions costs, IEFCI 

> T, i8 there ~ducement to switch between currencies. 

" Depending on the premium or discount associated vith 

~ the forvard rate, EFC may either be positive orflnégative. 

Ther~fore a simple variable jransformation such as EFC - T 

to adjust for transactions costs would prove incorrect. The 

reduction in the inducement to switph shou~d reduce equaIIy 

a positive EUS a~ weIl as a negative EUS by the extent of 

the transactions costs. This i5 achieved by way of the 

foilowing variable transformation:-
\ '-
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It,,·IEFCI > (T x .01) and SFC> 0 then EFCT-SFC-(T x .01) 

else if IEFCI > CT x .01) and EPC < 0 then EFCT-EFC+(T x .01) 

eise EPC-O. (5.1) 

Where T- foreign exchange transactions costs in percentage 

terms; EFCT. EFC adjusted for t~e respective estimates of 

these costs. Note that we incorporate transactions costs in 

the EFC argument at different stages: the first may be 

characterized as [(F-S)/S - Tl 'K 4 such that transactipns 

costs are deducted prior to annualizing the return. In the 

second case the argument is adjusted for T after annua1izing 

the return, this is described as [(F-S)/S] x 4 - T. Results' 

for both methods are presented and compared in the tables 

~elow. The latter more accurately reflects the adjustment 

for transactions costs. 

5.2 Estimàtes of Foreign Exchange Transactions Costs 

Consider briefly the procedure for estimating the 

(differential) costs of foreign exchange transactions. 

Typically these costs may be measured by the spread between 

bid and ask rates facing the transactor ( see Papadia, 

1981 )1. Whi1e these spreads may be expected to vary during 

different exchange regimes, such variances may a1so be the 

result of varying degrees of 'stability' during the same • 
exchanqe regime.~ 
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In the absenee of reliable estimates of total 
. . 

transllct ions costs in currency markets (for the period of 

thi s study) based on the spread betwe~,n bid and 8sk rates, 

we use estimates of such costs provided by Frenkel and 

Levich (1975) based on the alternate technique of triangular 

arbi trage between currencies. This procedure is 

subsequen tIy expanded to cover transactions cast s upto 

December 1979, (F-t (1977,1981) spanning almost entirely the 

pe.r iod of this study. 

The t ime periods over which thel3e costs are calculated 

are distinguished on the basis of exchange market stability 

as opposed to the fixed or flexible nature of the exchange 

regime. Relative stability is measured by ", •• the degree of 

volatility of the ratio of the forward to ~he spot exchange 

rate. ft F-L (1977, p.1213). This measure of market stabili ty 

was presen ted by Leamer and Stern (1972). Once such periods 

are established it is assumed that transactions costs remain 

constant throughout the entire period F-L (1977, p. 1212). 

The triangular arbitrage technique considers the 

fo11owing exchange rate: 

US$/~ • (US$IDM). (DMlt) (5.2) 

• Wb~F~ the Deutsche mark is the 'vehiele' currency. A 

similar test was performed using the Canadian dollar as the 
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vehicle currency. I~ which case equation (5.1) changes to . 
US$/! • (US$/C$) (C$/i). The results differ. slightly. 

This technique i5 based on the premise that with zero 

//transactions costs and wi th no other market imperfect ions 

currency arbi trage guarantees that condi t ion (5.2) holds. 

If costs do exist then the RHS, with two transactions, must 

incur costs in excess of the LHS. F-L.assume furth~r that 

sucb costs are idéntical~ for aIl industrialized countries 

such that it costs t'he same to switch between Canadian and 

US dollars as it does to switch between French and Swiss 

francs. The extent by which the two sides of the equations 

differ, argue the authors (1977, p.1212), measures the eost 

of transacti n9 in foreign exchange markets. To be 

conserva tive they consider as t ransae t ions costs the bot tom 

95% of such disc'repaney in trianguler arbitrage. 

Frenkel and Levich' S estimates of ttansactions costs 

are presented in table 5.1. The exchange rate measures' the 

sterling price of US dollars; the t riangular arbitrage 

involves the DM, and the Canadian dollar as vehiele 

currencies. The time periods are dubbed the 'tranquil peg' , 

the 'turbulent peg' and the 'managed float 1 respeetively, 

wi th percentage transactions costs progressively increasing. 

Increased costs under flexible rates are attributed tOI 

he ightened uncertainty which is reflected in w ider bid ask 

spreads. Note that these estimates are for total costs. 
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'Cri ticisms; more 50 of the qua1i ty of the data as 

opposed to the soundness of the technique, are to be found 

in McCormick (1979) who· questions the validity of the cost ~ J 

estimates by attributing the large numerical values to the 

ill! di fference between individual exchange rate \ 

observations. The basic premise of his argument is that, 

given the mercurial n3t~re of the exchange markets, 

increased time differences between observations translate 

into increased divergence in exchange values and thus into 

higher t ransact ions costs. a using 'high quality' data 

(observations reported almost simultaneously) his estimates 

.J (for a six month time period) yield transactions costs one 

f i ~..t.h of the costs using data f rom Frenkel and Levich' s 

sources. 

,-

• 

, ,,,;-
.. '. 

, ' 
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TABLE 5.1 

Percentage Transactions Costs in the 

Spot Foreign Exchange Markets. . , 

-----------------------------------------------------.---
Period Curr~ncies Vehicle Cost 

---------------'--------------------------------------_ ..... -, . 

~an 1962-Nov 1967 U5$/1 tlM{Tl) .051 

US!/1 f" C!(T2~ .058 

~an '68-0ec '69 U5$/01 DM(Tl) .102 

U5!/1 C!(T2) .085 

,-

June .' 73-Dec '79 US$/1 DM(Tl) .565 

US!/! C$ (T2) .489 

Data from Weeklr Review of International Moner Markets, 

Harris Bank, Chicago. and Montagu Monthly Review, 

Samuel Montagu and Co. L~d. 

Reported fr.om Frenke1 and Levich 1977: table 1 and 1981 

ta,ble 2. 
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5.3 The Case for Canada 

1 
The F-L study focuses on the US dollar-Sterling 

exchange rate hence it classifies exchange rate regim~s vis 

A vis these currencies. Note, however, that unlike the 

"major European countries Canada had adopted a system of 

flexible exchangé rates from the early 19508 till the early 

19605. This unique foreign exchange history precludes the 

of the F-L exchan~e regime classification , \ 
direct extension 

and- transactions costs to Canada. Since flexible rat~s 

prevailed in Canada during what F-L term the 'tranquil peg'; 

costs for the later 'managed float' are used during Canada's 

early experience wi th flexible rates. The adjusted 

disaggregation used in Canada-US and canada-u~(stUdY in this 

chapter are: - ---

Tl, Transactions costs using the DM as the vehicle currency. 

... 

.565' 

.051% 

.102% 

.565% 

1960/1 19~2/2 

1962/3 - 1967/4 

1968/1 - 1970/2 

1970/3 - 1984/3 

• 

flexible period 

tranquil peg 

turbulent peg (extended 

2 quarters from F-L) 

flexible period (adjusted 

, 12 quarters back and 

19 quarters forward) 

T2: Tr~nsactions costs using the Canadian dollar as the 

, 
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vehicle currency 

,.-....... 
.489% 1960/1 1962/2 flexible rate period 

.058'-- 1962/3 - .1967/4 tranquil peg 
.....,.., 

.085% 1968/1 - 1970/2 turbulent peg (extended 

by 2 quarter~ from F-L) 

.489% 1970/3 - 1984/3 flexible rate period 

(adjusted 12 qu~rters 

back and 19 quarters. 

forward) • 

Since P-L do not report cost estimates for the period 

of transition from fixed to flexible rates, their estimates 

of costs during the 'turbulent peg' are extended by two 

quaçters till Canada floated its currency once more in 

1970/3. Cri tics mal justifiably argue for higher 

transactions cO,sts during this unstable period but this 

alternative is necessitated by a lack of availabie 

estimates. Similar ly i t is also necessary to" interpolate 

costs estimated for the later flexible rate period of the 

19705 to the early flexible rate period (1960/1 - 1962/2). 

Since the flexible rate period in their study does not start 

until 1973/3 and ends at 1979/4 similar extensions' are 

undertaken to fn! in the gaps from 1970/3 - 1973/2 '(sinc~ 

Canada moved to floating r~tes in 1970/3)" and from 1980/1 to 

1984/3. 
r • 

a, 

') 

f 

~ 

1!,1 
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A comparison of the incorporation of the two estimates 

of transactions costs (Tl and T2; pre and post 
" 

an'nualization) on the respective EFC arguments for bath the 

US dollar and the British pound is presented in figures 3 

and 4. In eaçh case the cost adjusted EFC is superimposed on 

the unadjusted EFC; 

5.4 The Model 

The model described below 
" 

(4.1,4.3 and 4.4 above) and 

differs from equations 

more generally from the 

specification in Bordo and Choudhri in that the EFC argument 

is adjusted for foreign exchange transactions C,osts as per 

condi tion (5.1) above. The ~single equation log-linear model 

has the following semilog specificàtiortz_ 

") 
ln (M/P) -BO + Bl ln y + B2 r +B3 ln (M!P) t-l ' 

+ B4 EFCTIDl + B5 EFCTID2+ B6 E}CT2I>l 

+ 87 EFCT2D2 + B8 EUSl + D9 E~S2 + e (5.3) 

where EFCTIOI - EFCTl x Dl, EFCTlD2. EFCTI x D2 

EFCT2Dl - EFCT2 x Dl, EFCT2D2 ~ EFCT2 x D2' 

• Equation 5.1 is estimated separately for both methods of 

incorporating transactions costs Le. before as well as . 
after annualizing EFC. The (0,1) interactive variable 

technique is used so that the exchange rate regimes may be 

" 

\ 
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separated withou~ ross of observations. Accordingl'y Dl anl5 

D2 are dummy varia;bles such that Dl • l during the flexible 

rate peri~ and zero otherwise; conversely D2 • 1 during the 

fixed rate period and zero otherwise. 
1 

Only one set of transactions costs, those ""i th respect 

to the spOt exehange rate, are 'considered i'1 this anaiysis~ 
u 

This is because the theory of CS, unlike the interest rate 

parity theory, does not stipulate that once converted into 

foreign eùrrency the funds be z;'.eeon~erted {back} ihto any 

particular eurrency.. This indeed is . the) essence of CSè'!'uch 

Jhat transactors may freely' dive,rS;fY· the ,currency 

'-. composition of· their cash balal\c~s. Recall that· interest 
" 

J 

1 ' 

, ':-.eate parity requires ·that spot c~nversion, into. the foreign 

c~rreney and fut~e conversion back ,into the domest ie 
"1 

currency be consumma ted s imul taneously to insure 

arbitrage. f 

, 

5.5 Empirical Evidence 

Equation (5.3) i s estimated for the transactions cost.s 

" adjusted EFC arguments, for' the US dollar and the Sterling. 

Consideration is restricted to these two currencies since 

, only for them were ,di rect s~ot and forward' exchange tate , 
data avai lable. R~éal:i that ,for the' othe~ 'fiv.e 4countries the 

-- . 
cross exchange rates technique was used {condition 4.2)'tQ, 

" obtain s~ot and forward exchange values. 
~, 

" ) 

( 
\ 

.-. 
• 1 

" 

, '~." ( 

The assumptions' 
~. j. .r'" • 

" ~\ ~ 

-" " 

. , 
• ., 1 ~. 1 

- .t 

,1 

t,. 

" 
. . 
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which 8CCOmpany such cross conversïons would invalidate the 
-

introduction of tran·sactions costs into that framework. 

'l'able 5."2 'presents the results of the tests for the 

presence of cross responsiveness vis à vis the US dollar. 

Tlr/o sets of equ~tions are ~resented. Equations/(l) (5) 

~ '" 
present results for the shorter. period corresponding to the 

shorter flexible rate period analyzed in a-c (1982a). 

Equations (2), (3), (6) and (7) adjust for T before 
, . 

annualizing EUS, the rest (except for equations (1) and (6) 

, ~fter annualizing. The la st five eqUati~ns present results 

~or the vhole sample period. Figures 3 and 4, pt'ov ide 

super imposed plots of EUS and EUS adJusted for foreign 

exchange 'transactions costs, both pre and post 

annualization. Figure 3 adjusts for the Tl estimate and 4 
, 

for the T2 estima te of these costs. The equations presented, 

in this table rep~esent the best fi tting equations of the 

many variants tested. These include, as in chapter 4, 

vjlriations vith respect to the lagged dependent variable and' 

with respect to the appropriate measure of interest rates. 

As a curiosUm the model was also estimated for the period as 

a whole wi thout adjustment for elchange regimes for the \, 

period ending 1979/4 as well' as for the enti re sample ~ 
per·iod. The resul ts are not presented, howe';er 1 the pattern ) 

of finditlgs is ~rallY consistent with results for the 

flexible rate periode 

-\ --

1 
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No. Par'od 

1) 111110"-18711'4 

.f 
2) 1960/1-'1179'" 

3) tUO,,';' '979/4 

", "'60/1-'919/" 

5} 11100"-1979'" 

S) JIlSO/I-HaB./3 

7) 1980/1-1984/3 

al ti8011-'lla./3 

9' '96011-1I1e4/3 

'0) 'D80/'-IIlB4/3 

J 

Conltant 

-0.157' 
(-s.oe, ) 

-D.1553 
(-lh198) 

-0.858 
(-11.208) 

-.071. 
(-S.088) 

-.1569 
(-5.077) 

-0.348 
(-3.8BII) 

-0.358 
(-... 019) 

-0.355 
{-".OSD) 

-.35' 
(-3.11152) 

-.351 
(-3.947) 

(1 

'. 

Tabl. 5.2 

A T •• t 0' th. D-"'.rant ••• e"ac:t Unda" "had va. fla"Ibl. 
Rat •• ot For"gn Eachang, Tranl.ct~onl COItl on CS for 

Can.d'an R'S'dants WRT US Curr.ncv 

'n.y 

0.122 
,(4.a,,,) 

D.115 
(4.200) 

O., 17 
C4; 229) 

.121 
(4.210) 

.121 
(4.'i8) 

0.0575 
(4.30B) 

.0540 
c ... '~6) 

0.05.43 
(4.188) 

.0573 
(4.318) 

.0574 
( .... 322) 

~ 

(replI.OI) 

-0.708 
(-1.013) 

-0.7"9 
(-8.048) 

-O~ .. 
(-8.0ISS " 

-.765 
(-8.064) 

-.765 
(-8.063) 

-0.512 
(-7,837) 

-.531 
(-B,148) 

-.525 
(-8,064) 

-.1525 
(-7,i25) 

-.52" 
(-7.1112) 

'n(ll/p)t-' 

0.850 
(18.087) 

0.B89 
(19.243) 

0.888 
( lIt.075) 

.857 
(\8.\33) 

.857 
(18.127) 

0.942 
(415."15B) 

.953 
'''e.15l12) 

6.952 
(46.658) 

.943 
(45.833) 

) 

.1143 
(45.752) 

EUS. EUS2 

-0.190 0.09B9 
(-1.486)3· (0.30i, 

I) 

-.258 .0165 
(-2.056). ·(O.0~39) 

EUSTlD' 

-.89S»~ 

(-2.318)· 

-.245 
(-'.48")3-

-1.264 
(-2.9"0)· 

-.36e 
(-2.286)' 

cA // 

, 

E05Tl02 

.oa.9 
(0.li5) 

.109 
C .317} 

-0.0486 
(-.oea) 

.0161 
(.040) 

, 

il 

.... ..... 
0\ 
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Table 5.2 (conttnued) 

A Te.t of the DI".ren~f.l Err.ct Unde~ Ft •• d va. ~' •• tb'e 
Rata. 0' Foratgn Exchang. Tran.acttona Coat. on CS 'or 

Canadtan Ra.ld.nta WRT uS Currancy 

Ho. EUST2D' EUST2D2 
-l 
R SSE 

1) .99<4' .010<49 

2) .9943 .olooa 

" 
3) -.693 .109 .9943 .01018 

(-2. UUO- (0.21S1!)) 

4) .9941 .01049 

5) -.23' .110 .994' ..... 01051 
(-1.446)4- ( .320) 

8) .9902 .0~835 

7) • 8901S ' .017504 

8) -1.016 -.0178 _ .9906 0.01755 
(-2.938)e (-0.0358) 

8) .9903 .0'816 

lO) -.349 .0190 .9902 .01821 
(-2.233)' ( .0<41) 

~~ ln parantha~Ia danot. th. r.apectlv. t atatlatlca. • d •• crtb.a 
('~tgnlflcanc. atth. 5" 'ev.l; aach addUlonal .tar Indtcata. 

~datarlor.t'on bV 5". AI~.r.met~tc •• tt .. te. othar than for CS 
arguMenta ara slgnlfleant a ,. levaI. Tha Ordtnary L~ast Square. 
(OLS) Estl .. tlon procedure .a ua.d. Data fOr y and P t. on • 
quartarly ba.ta, ln al' othar c •••• v.lua •• r. quartarly avaraga. of 
IIOnthly data. Hote that tha EUS ter ... In aquatliln. (4).(5').(9) and 
(10) ara adJuated for T aftar .nnualtztng, tha raat (e.eept 'or 

,aquattons (1) and (8» prlor to annua'Iztng. 

>, 

fi' 

OW 

2.24 

'" ~~2 , 
2.22 

2.243 

2.242 

2.0~5 

2.10 

\ 
2.09 

2.098 

2.091 

,. 

h 

-1.168 

-1.048 

-1.088 

-L 1~9 

-1. 185 

-.479 

-.500 

-.476 

-.485 

-.490 
.. 

r-'_ ..... ..... 

'( 



f 

..,. 

J. 

~&1 Percentsge Annuql Return on the US Dollar 
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Equations Cl) and (6) are reproduced from table 4.2 for 

purposes of comparison. They'describe previously done tests 
\ 

for the presence of cross responsivéness vis â vis the US . 
dollàr.' Co~parison of (1) and (6) vith (2) and (3), and (7) 

and (S) respectively, put, ~n perspective the differential 

. effect of introducing transactions costs. Note that in 

equations (7) and (5) the B~ar9ument ls adjuste.sl~he 

estilMte of transactions ,~osts Tl; in equations (3,) and (6) 

it is adjusted for estimates usin9 T2. 

Consider' the find,ingB for the per iod ending 197-9/4. 

Equation (l} sU9gests weak support for CS durin9 the 

flexible rate period vi t~ no support dudn9 the fixed rate .' 

\ periode With the introduction of transactions costs the-" 

~esu1ts change little for the' fixed rate pe'riod however, the 

improvement in the numerical value of the estimate and the 

leve1 of significance durin9 the flexible rate period i8 

noticeable for equations (2)' and (3) but ~ot for (,) and 

(5). The level of significance improves from 15' in 

equation (1) to 3% and" in (2) and (3) respectivelyand 

stays more or less unchanged for equa t ions (") and (5). The 

prean,nualized introductio~ of transactions costs appears to 
- ' 

modify the conclusions of B-C (1982a, table 1) who, for the 

-same period, found no evidence of CS~. 

} 

Equations (6) thro~9b (10) present the results for the 

l 

- -
/~ 

• 
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entire period ending 1984/3. 

lai 
~ (6) (is reported from 

tàble ".2) end slfows that unadjusted for transactions c,osts 

support exists for the pres!nce of CS during the flexible ' 

rate period (at the 5% significance level) but not for' the 

fixed rate periode When EUS is adjusted for the co~ts of 

t"ransacting in the currendY, markets the level of 

significance improves to the 1% levei for equations (7) and 

(8) and to the 3% level for ( 9) and (10). ln aIl cas~s the 

parametric estima tes show increases. No evidence of CS i s 

found during fixed rates. For the flexible rate period the 

negative sign of the parameter indicates substitutabi1ity in 

return. Hence the introduction of transactions costs 

demonstrates increased support for the presence of CS for 

this time periode 

Table 5.3 presents resul ts of' tests for the presence of 

cross responsiveness with respect to the British pound. The 

model i's estimated wi th and wi thout the addition of the EUSl 

and EUS2 arguments. The former, i t was argued in section 

4.4, accounts for the important role of 
( 

Canadian trade and finance a~,---, as 
,Jo. 

the OS dollar"~n 

such presents the 

theoretically more accurate form of the model. The model i5 

a1so estimated with the transactions costs adjusted EUS 

arguments (both ,pre and post annualization) replacin~ EUSl 

and EOS2. Results for -this are presented in appendix 3. 
, 

Figures 5 and 6 provide superimposetl plots of EUK and EUK 

adjusted for foreign exchange transact ions costs. 

\ 

.; , 



• 

', .... 

" 

, , 

• 

___ ----~----~------~~--~ .... ~.~,~~c ....... ------- ~-~ 

\\ ' 

\ncorpora tes the 
\ costs. 

'. '182, 

Tl lIIeasure an~ 6 the T2 mea8ur~ of these' 

1 

Equations Cl) to (5) \ present estiinates. of the model 
. 

vith the BUS ar9UU1ents; (6) to (10) introduce transactions 

costs in the a-c type framework. 

Equat.ions (1) 

Both indicate no 

either regimes. 

" 

and (6) are reproduced from table- 4.8. 
, . "" 

evidence of (cross responsi veneS$ durin9 
\ ). . 

The lntroductlon of transactions' costs 

equations (2) to CS) and (7), to (10) indicates a noticeable 

implovement in the level of significance and in the 

parametric estimate for the flexible t'a te period. The 

improvement 18 grea'ter for the p~e annualizeè introduction 

of T. Results remain more or less unchange'd for the fixed . 
rate period. Results for our variant of the equation (vith 

EOSl and EUS2) are marginally better, and in a11 cases the 

eguat ion vi th Tl yields Slightl,Y bett~r results. Al though 

improved the resu1ts still provide no support for "cross 

" responsiveness between the tlrO .currencies. The positive 

si9n~ of the parameters indicatés complementarity between 

currenc ies. , , 

• 

r 

.. 
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0 Tabla 5.3 

A T •• t of th. Oiff.r.lti •• Eft.ct Und.r Ft.ad and Fla.tbla 
Rat •• ot For.tgn E.changa ~ran •• cttona Coata on CS Por 

Canadian R.aidant. WRT to th. Dr1t1.h Pound, 18&O~ - 1884/3 

No COriatant ln '1 (rtb •• Ot) In(M'Ph-' EUKI 

., 
EUK2 eUKT1Dl EUKT102 Et.lST201 

~ 

1) -.342 .0832~ -.50i .i25 .00463 ,.0398 (-3.282) (4.09 (-a.621) (31.764) ( :062) (. 272)~ 

2) -.386 .0856 -.545 .929 • la 1 • .0564 (-3.873) (4.271) (-7.069) (40.228) (1. 280)15' (.3a\) 

" ~ 3) -.382 .0652 .5"2 .929 .128 , 

(-3.628) (4.243) (6.999) (39.977) (t.1U) . 
4) -.352 .0632 -.SI8 .928 .0305 .0478 (-3.354' 14 •• 08) (-6.680) (38.302) (.362) ( .322) 

. ' 5) -.350 .0632 -.517 .927 .02"-" (-3.344) (4.106) (-6.667) (3~209) .. (,318) 

6) -.336 • 0629 -.519 .925 -.1)032,2. .0274 
(-3.324' (4. , .... ) (-8.792) (37.810) (-.0 .... ' , (.196) 

7) -.382 .0853 -.557 .929 .146 .0450 (-3.744) -(4.-308) (-7.293) ( .. 0.189) (1.232) (,301) 
Il 

8) -,31' .OS48 ' .55 .. .929 .122 (-3 .Ia 1) (4.277) (-7.213) (39.938) (1.086' 

8) ".3"6 .0629 -.529 .921 .02'4 .03 .. 5 (-3.387) (f.153) (-6.851) (38.309) (.255) (.2 .. 3) 

10) -.3"5 .0629 .527 .827 .OU5 (-3.31IU (".150) (-S,B37) (38.222) ( .212) .... 
(li) 
w" 

'" 

~ '\ p 

~ 
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Tab'. 5.3 (cDnt'nu.~) 

A T.at 0' th. D"'.~.nttal E".ct Under 'I.ed and " •• Ibl. 
aate. of 'oroton Excheng. Tran.actton. Co.to on CS For 

Ho. 

1) 

2) 

, :n 

4' 

5) 

Il) 

7) 

Il) 

el 

10) 

EUKT202 

.0555 
( .3511) 

- ,.04ell 
(.314) 

, .0437 
(. ZS5) 

.0334 
(.235) 

.( 

EUS. 

-.Ie-7 
(-1.4187)3· 

-.201 
(-, .538)3e 

-.202 
(-1.538)3-

-.111 
(-1.511)3-, 

-.199 
., (-, .507)3-

R •• ldont. WRT to tho aritl.h Pound. 'lleo/, - 1914/3 

e.US2 

.0113 
(.047) 

.0115 
( .028) 

.0104 
( .028) 

.00984 
( .023. 

.011 1 
(.027' 

. , 

, , 

A" sse. 

.91113 .0111l1 

.9885 
o ~ 

.0'117 

,9895, .01923 

.9893 " .0".41 

.9893 , ____ ;01949' 

.1883 . ° lige 

.81l115 • OUtil? 

• 9894 ,0"74 

.8a1l3 .Olliga 

.9893 .01199 

DW 

1.179 

2!020 

2.015 

l.ga7 

--
t.981L 

'Z.017 

2.081 

2.051 

2.027 

,2.025 

Tha OLS •• tt .. tton procadUre ,. u •• d. AI' para .. tr1c ."'Mata. othlr than 'or CS 
argu..nt. ara .tgn~f'c.nt at tha I~ l~var. Th. !UK argUMenta Sn .quattons (~). (Il).' 
(9) and (ID) ar. adJu.tod 'or T aftor annuellalng. tha r •• t (oxcapt for aquat'ona (1) 
and (a) prlar ta annua,II.lng. Oato 'or Y ond P 1. On a quarterlv ba.tal a~1 oth.~a 
ar. quartorlv eY~rago. of ~nth'v valua •• 

, 

h 

.107 

- •• 02 

-.076 

.ole 

'.071 

-.087 

-.3'0 

-.285 
" 

-.13' ' 

-.12e 

... 

~-, 
-.l • 

i' 
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Results for both eountries indicate an improvement in . ~ , 
;- signifiea'nce levels upon incorporation of exchange market 

transactions costs. This implies that in reality past tests"~ 

of CS, aIl of which ignore these costs, understate the 

-, e:xplahatory ability of foreign. influerï~es' on domestic money 

demande Once an element of realism is introduced, through 

tr'ansaet ions costs, cross resPQn~iveness may -exist , in more , 
-' 

cases than previously believed. 

5.6 Transactions Costs and Cross Elasticity 

t:::l 

The p,receeding section showed that the incorporation of 
~ 

exchange market transactions costs in the EFC variable had 

fn most cases a notiêeable, effeet on the parametric estimate 
. 

and on the levei of statistieal si9nifieance, particularly 

during'the flexible rate periode Not only does this make a 

strong statement for, the presence of cross responsiveness . 

between currencies in. Canadian~money demand it also attests ,- ~ 

to enhancement in it when adjusted for transactions costs. 

Based on this i4: was argued that pas~ tests of CS understat, 

the explanatory abilityof forei9n influençes on domestic. 

money demande 

In this section w{~sE imate and compare the numerical 
4 

values of the cross elasticity measures vith and without the' 

incorporation of transactions costs to determine the exten~ 

• a 
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of" this understatement. These values are presented with 

respect to the return on the US dollar only since for the 

British pound the cross > ·responsiveness parameters did not·· 

display acceptable levelu ~f si9nifi~ance. 

Table 5.4 pres~nts the. cross return elasticity and own 

.int.rest elasticity measures vis.à vis the US dollar. 'l'he 
1 

equation/reference numbers in table 5.4.correspond to those 

in table 5.2 such that the firet five equations present 

results for ~the flexible rate period ending 1979/4 

( corresponding to the s-c study). The last Bve equations 

p~esent cross elasticity estimates for the entire flexible 

rate period ending 1984/3. Sinee no evidenee ,of CS was 

observed for the fixed rate period it is not eonsidered 

here. Equations (2), (4), (7) and (g) are based on the Tl 

estimate of transactions costs; equations (3),,(5),(8) and 

(10) nn the T2 estimates. All elasticity caleulations are 
, 

as I-'er equa t ion 4. 8 above. Both the average (M) and the 

maximum (H) values of the respective EUS variables are 

considered; both are reported below. The mean values are 
... 

calculated from the observations for the various EUS 

variables during . the flexible rate peri:od only. The own 

interest elasticity of !oney 

C ompar i son. 

demand is presented for 
:J 1-' 

A selective comparison of these m~asures reveals that 

the introduction of transactions c'osts approximately doubles 

d , 

.. 
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the ftumeriçal value of the cross return elasticity for the, 

shorter period for the pre annualized introducti~n of T. 

When compared to the more representative post annualized c 

introduction of T the value changes only marginally. For 

the longer period the cross elasticity estima te calculated 

using the mean of EUS increases by between a third and a 
'"'-

half. In the post annualized cas~ the improvement is 

marginal. Note· th:t<:lthOU9h the increases are noticeable 

in some cases they still remain small in comparison to the 

own interest elasticity: generally apout 1/40th for 

estimates using the means. 

., . 
Let us now attempt to translate these results into 

dolla~ ~i9ures. For this the maximum values of the various 

cost adjustea and unadjusted EUS variables is considered 

(centre column). The elasticity ~easure using the mean is 

used' a10ng , vith the money stock for the last obsérvation 
, 

The results (1984/3) : 28,466 million Canadian dollars. are: 

r 

.. 

EUSl .001017 x 3.96 x 28,466 • 114. 6' mil1~on Canadian dollars 

EUSTIDI .0014·32 x 

EUST2D1 .001474 x 

EUST14Dl.001059 'x 

EUST24Dl.00104l x 

, 
, ./ 

- . .,. 

1.96 x 28,466 • 

2.00 x 28!.4~6 • 
( 

3.39 x 28,.66 • 
, ~ 

3': 47--i[/28, 466 • 

/' 

68.9 " " " 
83.9 " , . " " 

10.2.2 " " " 
102.8 " " " 

,1 

\ 
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NUMERICAL ESTlMATES OF THE RESPECTIVE ELASTICITY 
MEASURES FOR THE US DOLLAR 
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No. Exchapge EUS 
Regime/Period Va~. 
Ending 

Mean/ Cross OWn Interest 
8igh elasticity Elasticity 

of CS' 

Significance 
Level of EUS 
Parame ter 

1) Flexible 
. 1979/4 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9) 

10) 

.FLexible 
1979/4 

Flexible 
1979/4 

Flexible 
1979/4 

Flexible 
1979/4 . 

Flt!xible 
1984/3 

F1exibl,e 
1984/3 

Flexible 

Flexible 
1984/3 

\ 
~ible 

EUSl M 
H 

EUST1D1 M 
H 

EUST2D1 M 
H 

EUST14DI M 
H 

EUST24DI M 
H 

. EUSI 

. 

'M 
H 

EUST2Dl M 
H 

EUS'1'14Dl M 
ft 

EUST24~1 lot 
H 

-.000725 -.050738 
-.0075-19 -.).08902 

-.001354 -.049558 
-.015188 -.106366 

-.001268 -.049756 
-.013867 -.106794 

-.000152 -.050552 
~.008310 ~.108499 

-.000719 -.050552 
-.008011 -.108499 

-.001017 -.041269 
-.010202 -.109665" 

-.001432 -.041997 
-.021450 -.111600 

-.001474 -.~41523 
-.020330 -.110339 

-.001059 -~041523 
-.012511 -.110339 

-.001041 -.041444 
-.012103 -.110129 

15\ 

3\ 

4\ 

15\ 

16\ 

5\ 

1\ 
... . 

1% 

3\ 

3\ 

M and H denote the average and maximum values for the respective 
EUS variables. Estimates for the minimum value yie1d the wrong 
sign and are exc1uded. Mean values for the EUS variables include 

. the flexible rate period only, whereas mean values for the rat~l~ 
interest include observations over both regimes. ~ 
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These figures, which clear~re a hypothetica1 construct, 

biased on the high side due to the maximum value of the 

various EUS variables, suggest currency switches that are 

not significant when compared to the magnitude of current 

exchange market transactions. Note, however, that this i8. 

vis à vis the US dollar on1y. We observed in section 4.11 
~ c 

above that such shifts for some European currencies 

particularly those of Germany and Switzer1and were 

noticeably larger • 

.. 
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POOTNOTI!!S 1:2 CHAPTER §. ~-

\'~'1 
\ 

1. Aleo see estimated bid ask spreads for (currencies) for 
1980-81 by D. Longvorth, unpubïi hed estimates; Bank of 
Canada. Kindly supplied to us by t e author. , 

2. McCormick estimates the differ nce between different sets 
of exchange observations used in the F-L studies to be as 
high as 13 hours. 

3. Recall that the 
transactions costs as 
accurate. 

- 1 
- ~.J/~ ... 

/ 

.. 
_ u 

post annualized adjustment 
in eguations (4) and (5) is 

for 
more 

, . 

• • ,s 



• 

) 

, , 

• • -

193 

CHAPTBR 6 

SOMMARY AND SUGGESTIONS 

ln this thesis ve attempt 'to, identify the effeet of 

Jrectifying the asymmetry in conventional portfolio balance 
/' ' 

and monetary models by relaxing the country s~cific money 

demand assumption made therein. Thisy iL vas argued, would 

permit transactors to optimize through substitution the 

curreney composition of their portfolios. The theory of CS 

then merely extends to the currency. markets alternatives 

already available in the markets for financial assets. 

Substitution between currencies is justified on the same 

g~ounds as the optimizing behaviour of transactors in other 

financial asset ma~ets. In short the theory of CS ex tends 

consideration to the vorld demand for domestic currency and 

to that extent adds a measure of realism to the asset market 

approaches to exchange r~te determination. 

The country specifie money demand function added an 

element of stability to domestic money demand and therefore 

to the excha~e rate, particularly within the framework of 
, 

monetary models. with money demand assumed to be a stable 

function of a few arguments short run disequalibrium in the 
'1 

money market and the accompanying exchange rate volatility 

were attributed to monetary poliey excesses. The theory of 

CS questions this by arguing that faced with changes in 
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relative holding cos,ts, optimizing transactors may switch' 

betveen currencies making money àemand unstable and 

" transmitting 

boundaries. 

monetary disturbances across national 
4c 

monet.ary Such actions undermine, national 

sovereignty. Exchange rate volati1ity may thus originate on 

the supply as well as on the demand side-of the money market· 

equation. 

In chapter 2 ~e provide intuitive justification for the 

theory of CS. its ori9in5 are traced to the 19705 move, 

spearheaded by Klein (1974), Tullock (1975) ~ a,nd Hayek 

(1976a, b) , towards competitively supplied unregulated 

private sector currencies. With further reference to the 

works of Boyer (1978), King et al. (1978) and Miles (1978a, 

b) it was suggested that there exist transactors who 

Ir experience reeurrent 1..,..demand for foreign currencies and may 

therefore demonstrate motives for holding balances of 

foreign currencies li ttle different trom forei,gn 

residents/transactors • .. Demand side CS was distinguished 

from supply side CS, the latter was shown to depend on the . 
• 

nature of the exchange rate regime. The former was said to 

depend on the extent to which different currencies provide 

similar monetary services. This in turn was argued to be 

determined by the degree of integration in world goods and 

capital markets. It was also demonstrated that CS permits 

the transmission of monetary disturbances across national 

boundaries, even under flexible rates, in 50 doing it 
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compromises national monetary sovereignty. With reference 

to the Girton and Roper (1981) model it. was shQwn that 

exchange rate volatility is directIy related to the degree 

of CS; and in the extreme case of perfect CS the exchange 

rate beCrmes indeterminate. It was argued further that 

endogenizing the behavloural responses of currency issuer~ 

may weIl lead to enhanced exchange rate stabili.ty under CS. 
~ 

For aIl the reasons outlined in chapter 2 the presence 

and e~tefit of CS becomes an important empirical issue. To 
f 

this ~nd chapter 3 presented a summary of the existing 
1 

empirical evidence on the presence and extent of CS. These 

studies were divided into two.groups; the first inc1uded 

direct tests of substitution between currencies, the other 

summarized indirect tests of CS. The former was further 

subdivided into tbree parts: the first described the Miles 

(1978a, b, 1981) type of models which max imi ze a CES 

function for the production of money services subject to 

holdin.9 costs. His evidence supports the presence of CS 

particularly during flexible exchange rates. His procedure 

and his empirical findings face severe criticism at the 

hands of Bordo and Choudhri (1982a), Spine11i (1983) and 

Laney, Radc 1 i fte ~ and wi 11et (1984)'. 

The second category of direct tests i5 based on the 

Bordo-and Choudhri (1982a) type mode1 which uses the money 

demand function as the 'tool of ana1ysis'. Inc}uded here is 
\l 
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'the fi ve count'rl' study bl' Batten and Hafer (1984), the 

adjustment for postal strikes bl' Daniel and Frie~ (1983), 

. the alternate measure of foreign influences br ~inder (1983) 

" 

and portfolio balance considerations br Cuddington (1983). ~ 

Most yield selective support for the presence of CS. In 

cases where exchange regimes are âistinguished, evidence 

genera1ly indicates increased presence of CS under flexible 

exchange rates.' For some currencies th~ signs of the 

parameters indieate complementarity. The third category of 

direct tests describe models of CS, within a portfolio 

balance framework.· Thrs category shares the Cuddington 

(1983) study and includes the Brillembourg and Schadler 

(1979' attempt at estimating the 'semie1asticities' matrix 

for eight countries. 

, Indirect studies of 
? ~ 

CS ,.J test the validity of the 

" imp.lications of CS. 1 n this category we reported ,on the 

Evans and Laffer (1977) study w~ich tests for a systematic 

1ink between changes in relative money supplies and 

movements in exchange rates. Additiona11y, ,Brittain (1981) 

attributes ·to CS the 'coincidental' ,divergences from 

respective national trends of income velocities. Last1y the 

implied concept of 'wor1d money' and its effect on national 

inflation rates i5 examined within the McKinnon (1982) 

framework. In each case' the authors c1aim evidence 

support ing CS. . 
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Criticisms of the theory of CS were presented as 

arguing that CS indicates but, 2U! route through' wh~ch 

mon,tary disturbanc_s'may be transmitted across national 
, 

boundaries under flexible exchange rates. This, suggests 

that perfect nonsubstitution' between currencies does not 

imply monetary independence even under flexible rates. 
Cl 

, 

In chapter 4 

ploneered by Bordo 
o 

we present a variant of" the model 

and Choudhri (1982a). The difference 

centres on our incorporation of the argument' for the yield 

on the US dollar in addition to that for the respective 

foreign currency. )t is suggested that this provides a 

theoretically more ~cdeptable model for a smalt country such 

as Canada for whose currency the US Dollar may be considered 

a viable substitute. It is argued further that to the 

exterit that the U.S. dollar occupies a singularly important 

role in the international finaDcial markets a similar 

procedure May be justified for most other countries. 

'Our ,model as weIl as that of B-C are~stimated to test 

"for the presence of demand side CS between the Canadian 

dollar- and the currencies of the O.S., Belgium, France, 
. 

Germany, the Netherlands, Switzer1and and the United 

Kingdom. '~uarterly observations ~re used for a sample 

period which extends from 1960/1 to 1984/3. The (O,lf , 
interactive variable technique is used to separa te exchange 

'regimes. Our results , indicate support for CS with respect 
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to the US dollar, the Belgian, French and Swiss francs and 

the ~eutsche mark~ ~eak support was found for the Dutch 

Guilder. No evidence was found for the Sterling. In 

conformity vith 'other studies our findings too indiçate a 

significant!y higher degree of CS during 'the flexible. as 

compared to the fixed rate periode Additionally, for ail . 
currencies vhich yielded evidence of CS (except for the U.S. 

dollar) posi tive parametriç estimates indicate 

complementarity. 

In this chapter we also provide what we believe to be 

an intuitively more acceptable explanation of why the degree 

of CS under flexible exchange rates should exceed that under 

fixed rates. It is argued that under 
, 
the latter 

expectations of il'!tertertnporal fixity dampens, the 

willingness to switch between currencies in response to an , 
incipient discrepency between the spot and forvard exchange 

rates. Our findings as weIl as those of other studies 

confirm our argument. The chapter also highlights the 

veakness of the Cuddington (1983) type studies which do not 

differentiate between exchange regimes. It is argued, on an 

intuitive basis, that the parametric estimate for the CS 

argument under separate exchange regimes will genera!ly 

diverge from estimates when such diffe'rences are ignoreQ. 

Our empirical findings confirm this indicating further that 

no systematic link exists between these two. 

f 



b 

The chapter draws to a 
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close by tabulating the 

. numerical value of the respective cross elBsticity measures. 

It is ohserved that cross estimates fade in comparison to 1 
ovn inte~est elasticity measures. Surprisingly cross 

estimates for Germany, Switzerland and the Netherlands (in 

that order) exceed that for t~ U.S. Tra~slated into 

currency units the potentiality for ~witching appears to he 

most signif~cant vith respect to the Svi ss and 
\ . German 

currencies. 

The empirical tests in chapter 4' vere hased on the 

premise that the divergence be~ween the spot and forward 

exchange rates aeeurately measures the return on the foreign 

currency as the indueement ta switch. It 15 stressed in 

chapter 5 that realism'requires that this divergence he 

adjusted to reflect the eost of transacting in foreign 

exchange markets. While the se ,costs may be insignificant 

compared to the totality of such transactions they may not 

be quite as small cQ"pared to the yie\p on the 
"', 

foreign 

currency. In the abs~nce of other cost esti~s based on 

the difference between the bid ast spreads, those estimated 

by Frenkel and Levich (1975, 1977, 1981) , using the 

triangular currency , artitrage teChnique, are used. These 

estimates are modified to suit the unique foreign exchange 
fo!' 

history of Canada. 

The technique for incorporating these costs into the CS 

l . 

. ) 
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8!gument is described and both the B-C model as well as our, 
. 

theoretically. more applicable, variant of it are estimated 

to test for the differential effect of transactions costs on 

demand sid~ cs. Both types of models are tested vith 

respect to the U.S. dollar and the Sterling fo~ quarterly 

data over ~he sample period extending from ~960/1 to 1984/3. 

The results indicate enhanced explanatory power to the CS 

argument. The findings for the introduction of these costs 

prior to the annualization of the CS argument are stronger 

» -

than those for the more realistic post annual i zed . 

,introduction. Based on this it is argued that past tests of 
., 

CS, all of which ignore the costs of transacting in foreign 

exchange markets, understate th~ presence and extent of CS. 

Th~ chapter draws to a close by tabulating the cross -
elasticity values with and without adjustment for these 

costs. As expected the improvement f~r the post 'annualized 

introduction of transactions costs in the EFC argument is 

found to be much weaker than for pre annualized 

introduction. 

The issue of complementarity has been explicitly 

recognized before in only Brillembourg and Schadler (1979, 

p. 511), even though it appeared, but was dismissed, in 

Cuddington (1983, p. 126). The indication of 

complementarity between currencies makes a case for currency 

blocs such as the EMS. Of importance, however, is the 

l, • 
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extent of this compl~mentarity as measured by the cross 

elasticity of demand betveen currencies. Whereas the 

presence of complementari ty between the Ca,nadian Gollar and , , 
, , , 

the European currencies suggesb the inclusion of Canada into 

the EMS, the extent of this complementarity and the 

concomitant translation into currency units of such svitches 

si9nificantly veakens the argument. Further confirmation 

calls for a repetition of th1s study betveen member 

countries of the EMS to test for the presence and extent of 

complementarity betveen currencies of the EMS. A eomparison 
~ 

of cross elasticity measures so obtained with those 

calculated in this study for Canada vould1~ast the decisive 
.G \ 

vote on this issue. 
Q 

In closing i t is emphasized. that the theory of CS is 0 

more appropriately considered vithin the framevork of a 

narrow definition of !oney. This is based on the premise 

that in'reality CS concentrates on the transactions motive 

( for money'demand. Speculative as. well· as other balances may 

weIl be held in the form of interest yielding securities and 

may thus more appropriately fall in the domain of capital 
*' 

mobilitY. This serves to. furt~er st~ess the role of the 

theory of CS as but one subset of the more general asset 

market theories of exchange rate determina~ion. While 

changes in the currency composition of portfolio holdings 

induce exchange market pressure fev would contest the fact 

that such changes would fade in comparison to similar 

'1 _~. 

• 

-1 



» • 

202 

pressure induced by capital mobility assoc iated vi th 

portfolio balance consià~rations. 

-
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APPENDIX ! 

DATA DEFINITIONS ~ SOURCES 

The tvo princ ipal sources of data are the CANSIM 

minibase data bank of Statistics Canada, and . the OECD Main 
, --

Economie Indicators .t' The former was the main sourde of , 
Canadian,data, the lètter for the other countries. Some 

data vas a1so obtained through the kind offices of Dr. Ebsan 
-". 

Choudhri (Carleton University), Dr. Jacob Frenkel 

(University of Chicago) and' Dr. David Longworth (Bank of 

Canada) • 

The basic sample stretcbes from 1960/1 to 1984/3. 

-Within this certain tests are performed over shorter time' 

perio,s to enhance comparabili ty wi th those which appear in 

tte i~erature. In some cases a restricted time period is 

ne essitated by the unavailability of data. The nature of 

t e restrictions are specified with the respective tests. 

(.onetarx Aggregates 

..-" , 
Ml • Currency and demand depos i ts: seasonally adjusted and 

in million of Canadian dollars. The figures' are 

Quarter1y: aver~ges of monthly data vhich are averages of 

. " 

$ 4 • 

• 
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Wednesdays. Diseontinuity at January 1966 was due to the 
/ 

revised "definition of 'net demand deposits'; Subsequently 

defined net of publie sector float. 

Source: CANSIM data base • 

. 
Interest Rates 

rtb • Average yield on 90 day Government of Canada Treasury " 

bills. Quarterly average of monthly data obtained from 
a' 

the weekly tender on thursdays. 
~ 

soutee: CANSIM 

rep. rate of interest on 90 day prime eorporate paper. 

Quarterly average of ~onthly dat~. 

Source: CANSIM 

Exchange Rates .. 
All excbange data other than- for SUS, ~US, SUK -and FOK are 

from the OECD Main Economie Indicators • 
......--. ----- , 

" 

. SUS. Canadian dollars per us dollar: ;9uarterly average of 

monthly data obtained from unadjusted average of daily 

noon spot exchange rates . 

.t-. Source :CANSIM • " .. ... 

FUS • Canadian dollars per U,S dollar: quarterly average of 

... 

, . 
: 
; 
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monthly ~ta obtained from unadjusted average of daily 

noon 90 day forward exchange rates. 

Source, CANSIM 

'SOK • Canadian dollars per British pound: quarterly average 

of monthly data, obtained from unadjusted average of daily 
" 

noon spot -exchange rates. 

Source :CANSIM 

FOK • Canadian dollars per British pound; quarterly average 

of monthly data obtained from unadjusted average of daily 

noon 90 day forward exchange rates. 

Source: The Bank of Canada accessed from CANSIM Mainbase. 

(All other data from CANSIM is from the minibase). 

SBr. Canadian"'"dollars per Belgian franc; end of quarter 

spot exchange rate; refers to the Belgium/Luxembourg 

Economie Union. 

FBF • Canadian dollars per Belgian franc; end of quarter 90 

forward exchange rate; refers to the. 

BelgiumlLuxembourg Economie Union. 

SFF • Canadian dollars per French franc; enp of quarter spot 

exchange rate. 

.. 
FFF • Canadian dollars per French franc; end of quarter 90 

" , 
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day forvard exchange rate. 

SDM· Canadian dollars per Deutsche mark; end of quarter 

spot- exchange rate. 

FDM ~ Canadian dollars per Deutsche mark; end of quarter 90 

day forward exchange'rate. 

SNL • Canadian dollars per Dutch guilder; end 
. 

of quarter 

spot ~xchange rate •. 

FNL .. Canadian dollar per Dutch guilder; end of quarter 90 

day forward exchange rate. The available data has a 

missin~ value for 1971/3. / 
SSF • Canadian dollar per Swiss franc; end af quarter spot 

exchange rate. For the length of the fixed rate regime 

the rate quoted is the buying rate. 

FSP • Canadian dollar per Swiss franc; end of quarter 90 day 

forward excha~ge rate. For the length of the fixed rate 

regime the rate quoted is the buying rate. , 

AlI end of quarter data is for the last working day of the 

quarter. AlI exchange da\a except for the US and the OK 

represent cross exchange rates calculated as per condition 

(4.2) above using spot and forward US dollar/Canadian dollar 
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JXChaJge rate 

d~nator. 
f rom the same source as the coJJllllon respect: h'e 

Other data 

y • Gross national expendi ture in 'constant dollars: 1971 • 

100. Seasonally adjusted at annual rates •. Quarterly 

. dita • 

Source: CANSIM 

-
p,. ~ross national expendi ture deflator: implici t priee 

indexes for GNE, seasonally adjusted at annual rates. 

Quarterly data. 

Sourc;e: CANSIM 

( 
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Tabla 1 

AN ALT!RNATE TEST FOR THE PRESENCE OF CS 8ETWEEN THE CA~DJAN 
AND US CURRENCIES FOR CANADIAN RESIDENTS. . 

~ 

No. 

1) 

conatant ln y (rtb •• Ol) ln(M/P)t-t 

-.336 .0631 -.509 
(-3.624) (4.286) (-7.228) 

.124 
(41.038) 

1860/1 - 1884/3 

EUS 

-.119 
(-1.174)4-

" 

EUS1 

J 

~) -.347- .0641 -.511 
(-3.858) (4.323) (-7.22') 

.924 
(40.887) 

-.194 
(-1.488)3-

-" 

~ 
Th. r varlabl. ,. th. 90 day Gov.rnment 0' Canada tr.a.ury bltl rat •• 
T.~ tn paranth.afa d.not. th. raap.ctiv. t .tatt.tfc.. ~II non EFC 
para .. trlc .att .. t •• ar •• tgnt'Icant at th. IS l.v.l ••• afgn'ffcanc. 
at th. 5S 'eve'l 2- et the lOS lavall 3- at th. 15S lev.l, 4- and S­
at th. 20S and 25S lavaI •• ra.pacttvaly. Th. OLS a.tlMatlon procadura ,. 
1. u.ad. 

EUS2 ~ 

.8886 

.0525 .9895 
(.135) 

'. 

55E DW h 

:01861 1.818 .163 

.01953 1.980 .102 

1--

,., 

~7.'~ .. ~~ ~(~':'~4<~~~ 

~ 

N .... 
o 
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TABLE 2 ..r 

81TWIIN THE CANADIAN DOLLAR AND THE 8ELGIAN PRANC 
1980/1 - 198"/3 

No. con. tant ln y (rcp a.Ol) ln(M/P)t-. eBF' EBF2 EUS' EUS2 

, 
1) -.303 .0540 -."89 .9"0- +.115 -.181 ".201 +.119 

(-3.418) (4.050) (-7.18l) (44.852) (1.828)3* (-.845) (-1.578)3.~' ) 

2) -.304 .0547 -.501 .939 .134 -.129" 
(-3."13) (".088) (-7.382) ("".7715) ( 1.920)2· (-.880) 

The r vartable tn th'. table and tn the one. to follow t. the 90 day 
prt .. corporate paper rate. Eachenge rate data re'~ra. to the Belglu.1 
Luae.aourg Econo~'c Union. rcp and Mare quarterly average. of 
.anthly data, •• change value. Ar. end of quarter ob.ervat'on •• AI' 
non EFC para .. t.r. ar' _atgn'fteant at the IS lev.'. Th. D~S 
•• tt .. tton procedure t. u •• d. 

. 
t r 

~ 

~ 

-s 
R 

.9902 

.9902 

• 

sse ow 

.01787 2.058 

.01838 2.108 

h 

-.Z835 

-.5"65 

.. 

.... 

J-

l 

N ... ... 



'. 

,--. 

NO. constant ln y 

1') -.367 
(-... OSO) 

.0812 
(4 ... 99) 

(rcp x.01) 

-.551 
(-7.9M) 

, 

~ 

Table 3 .. 

aETWeEN THe'CAHADIAH DOLLAR AND THE fREMCH FRANC 
1980/1 - 198413 

ln(MIP)t-' 

.938 
(45.028) 

Ef'f. EFF2 

.173 -.'91 
(2.031). (-.605) 

EUS' EUS2 -~ 
R 55!: DW h 

-.283 .0889 .9904 .01759 2.085 -.429 
(-2.241)·(.113) 

--

2) -.380 
(-3.975) 

.0601 
(4.355) 

-.581 
(-7.982) 

.939 
(44.403) 

+. t37 -.151 .9901 .01857 2.124 -.828 -, --- .. _ 
(1.809)3. (-.659) 

~ '> 

rcp and Mare quartarly avaraga or .anthly data, e.changa valu.s ara 
end ot quarter observations. Ail non EFC par ... tr'c a.t' .. t •• are 
.tgAtfteant at th. 1~ 'evel. The OLS-esti .. tion procedure t. ua.d. 

{ 
J -. 

(' 

; 

!: 

,.R," ..... • >YO"'" 

N .... 
N 
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TABLE 4 

8ETWEEN THE CANADIAN DOLLAR AHD THE DEUTSCHE MARK 
- 1980/1 - 1984/3 

, HO. con.tant ln y (rcp x.Ol) In(M/P)~-1 EON 1 EDM2 EUSI 

T 
... 

EUS2 
-1. 
R 55! .DW 

1) -.263 
(-2.688) 

.0.69 -.53. .9.9 .138_ 
(1.1514)3' 

.06.7 
(.473) 

-.291 -.192 .B901 .01802 2.011 
(3.249) (-7.741) (44.847) (-2.213)' (-.498) 

2) -.299 
(-a.029) 

\.05'2 -.5.3 .947 
(3.518) (-7.768) (44.070) 

.0762 
(.865) 

.0322 
(.248) 

rcp and Mar. quart.rly averag •• of .anthly data, a.changa valua. ara 
for and of quartar ob.arvat'ona. Ail non EFC par ... t.rs ar. 
.'gnlr'eant at tha,'. laval. Tha ~ .st, .. tton procadu~a t. u •• d. 

{ 

.9898 .01904 2.082 

" 

h 

'"'.0151 

-.415 

l' ...... 

.. 

.', 

N ..... 
W 

• 1 
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TABLE 5 

BETWEEN THE CANADIAN DOLLAR AND THE DUTCH GUILO~A 
"10/1 - 1884/3 

Ho. con.tant ln y (rcp x.OI) In(M/P)t-, ENL'~ ENL2 EUS. EUS2. 

1) -.288 .0474 -.SM .953 +.0801 .0159 -.242 (-3.003) (3.205) (-7.365) (42.010) (1.0'4) (,048) -.139 
(-1.885)2·(-.282) 

2) -.296 .0491 -.527 .951 +.0598 -.0385 (-3.088)' (3.284) , (-7.517) (4'.584) (.782) (-.J53) 

(\ 
rcp and M ara quart.rly av.rage. or taOnthly data, a.chang. value. 
ar. ror end or quarter ob •• rvations. Th ••• rt •• on 'or.ard e.chang. 
rat •• had on •• t •• tng v.'ue. Oua to th. lag th. numb.r 0' obs.rvattons 
.er. reduc.d by two. AIl non EFC par ... tara ara .tgntrlcant at the IS 
lavai. Th. OLS •• tt .. tlon procedùr. ta u •• d. 

_ .. \., 

~ 

.9901 

.8889 

.. fi 
, . 

55! DW 

.O'BII 2.121 
~ 

.01885 2.163' 

h 

-.608 

-.BI8 
~ 

,.jlè~ 

r 

N -~ 
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TABLE 6 

BETWEEN THE CANADtAN DOLLAR AND THE SWISS FRANC 
1960/1 - 1984/3 

No. con.tant ln V (rcp K.Ol) In(M/P)t-' I!SF., ESF2 EUS' EUS2 

1) -.268 .0483 -.!S19 .947 +.058.:l -.0456 -.259 -.0823 (-2.1587' (3.303) (-7.421) (44.937) (.843) (-. '98) (-2.009)· (-.188) 

2) -.294 .• 0511 
"(:7~::7) (44~:~8) .0279 -.0791 (-2.846) (3 ... 78) (.421) (-.41'2' 

. ' 
.~ 

rcp and Mare quarterlv averag •• of ~nt~lv data. ~Change value. are 
for end of quarter ob.ervation.. AIl non ~ para .. tar. ara 
.tgntfteant at the 2S level. The OLSoe.tt .. tton procedure t. u.ed. 

."r-

d 

<q 

-e 

'" 

-~ 

-.1. 
R 

.9900 

.9898 

• 

• 

.. 

SSE ow 

;0'820 2.043 

.01908 2.102 

Il 

-.218 

-.517 
' . 

o 

'\ 

N ..... 
en 

# 

1 
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TABLE 7 , 
aerweeH THe CANADIAN DOLLAR AND THE POUND STERLiNG 

1960/1 - 198~/3 t 
~ 

No. conat.nt ln y (rcp a.Olt In(M/P)t-i EUKI EUK2 EUSI EUS2 

, 

1) -.335 • .0559 .943 .00298 .0709 -.262 -.0404 
- (-3.490) (4.041) 

- .519~ 
(-7.26 ) (41.013) (.042) (.501) 1-2.052)·(-.102) 

2) 

) , 

-.318 .0545 -.522 .943 -.0129 .0482 
(-3.378) (3.852) (-7.228) (40.620) (- .• a. ) (.353) 

.. cp .nd M .nd e"chftnge v.lue. • ... qu.rtar.y aval'aga. of mont hl y 
dat.. Ail non EFC p.r .... t .... ara, .fgntflcant at th ••• " 1 • .".'. Th. 
O~, •• t'.atfon proc.dur. 1. u •• d. 

-1 
R 

.9900 

.9897 

~~\) 
l, } 

V' 

" 

~ 

40 

• 
SSE DW 

. ' 
.f01829 2.01U 

~ 

.01915 2.112 

( 

/ 

h 

-.463 

-.569 

f 

.~ 

\ 

/ 

N .... 
C\ 
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': 
TABLE! 

/ 

'u 

-



-' 

- .)jI'<" 

~ 

No. Conatant ln y 

1) ~ .0818 
(-3.&09) (4.028) 

"-
2) -.373 .01U5 

(-3.584) (4.032).-

~~ 
3) -.355 .0631 

(-3.383) (4.\19) 

4) -.353 .0833 
(-3.385) '4.124) 

1 
."- .. ~ 

-

.: 

Tabla 1 

An Altarnat. T.at for the Dlfferantl.' Effact of Foralgn 
Exchange Tranaacttona coata on Currancy Subatitutlon for 

Canadtan R •• id.nt. vIa. vt. th. Britiah Pound 

1960/' - .984/3 

.. 

(rtbx.OI) InCMIP)t-1 EUKTIDI EUKTlD2 EUKT2DI 

-.5'7 .'937 .104 .0661 
(-7.027) (40.581) (.880) (.434) 

-.531 .937 .0911 
(-6.821) (40.449) ( .828) 

> "-

-.519 .1128 :0273 .0479 
(-8.724) (38.488' (.325) (.325) 

-.518 .928 .0236 
(-8.709) (38.3156) ( .288) .---'" \ 

1 
( 
1 

/ 
1 

') _ i 
'.,--

EUKT2D2 E~ST101 

-.990 
(-Z.IS8)· 

.0638 
(.423) 

-.299 
(-'.762)2-

1 

1 

.0458 
(.311) 

.' 

to.J ..... 
0) .. , 
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Table 1 (contlnued) 

-
l 

An Alternate Te.t for the DifferentiaI Effect 0' Forelgn 
Exchange Tranaacttona coat. on Currency Subatttution for 

,Canadt.n Reatdenta vi •• vi. tne Britl.h Pound 

1860/1 - 1984/3 

No. EUSTlD2 EUST2Dl EUST2D2 "il- su 

1) 

2) 

3) 

4) 

-.0565 
(-.103) 

• .9898 

f 

.0104 
( .024) 

-.811 
(-2.232)-

... 

-.28t 
(-1.713)2-

-.0210 
(-.G38) 

.Ot58 
(.036) 

The EFC tan.a 'n equatton~ (3) and (4) are adJuated 
for ~ranaacttona coata prfor to .nnu."ztn; EUS. 
AI1 other tnforMatton a. per table 5.2 abov •• 

- " • 

'" 

.9898 

.9894 

.9894 

.Ot,869 

.01871 

.G1932 

.01938 

DW 

2.001 

2.000 

1.983' 

1.984 

..II 

J 
/ 

/---<'< 
\ 
\ 
1 
l, 

\ 

'<~ 

n 

-.036 

o 

.0'1 

.082 

1 

" 
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