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Theories explaining money demand assume a stable 

relationship between a few important macroeconomic variables 

and the quantity of money demanded. Traditionally, empirical 

analyses have been performed on demand for money functions 

of different countries—one country at a time. Such analysis 

is limited by the closed-economy assumption. 

In this study, the possibility that money demand of one 

country might be affected by macroeconomic activities of 

other countries is investigated. We use the seemingly 

unrelated regression (SUR) technique, which takes into 

account all covariances between residuals of 

country-specific money demand equations. Efficiency of 

estimates using the SUR technique is enhanced because it 

uses information contained in the contemporaneous 

correlation of the error terms. 

The hypothesis of economic interdependence is tested. A 

proxy for foreign influence, deviation from interest rate 

parity (DIRP), is tested for significance in the money 

demand function. 



The results indicate that the traditional demand for 

money function was not stable in the early seventies. This 

instability could be due to the changeover in the exchange 

rate system. Consequently, separate analyses was done for 

the fixed exchange rate era (the "pre" period) and for the 

floating exchange rate period (the post period). 

While comparing OLS and SUR estimates, a gain in 

efficiency of estimates was noted for SUR estimates, as 

evidenced by larger t-statistics for the coefficients of 

parameters of the money demand equation. The foreign 

influence, DIRP, did play an important part in explaining 

demand for money in Germany and in the United Kingdom. The 

upward trend of the German Mark since it began floating, 

restrictions on international capital transfers placed on 

British residents, and the declining trend of the British 

Pound since June 1975 are possible explanations of the sign 

of the coefficient on the foreign variable. This study 

confirms the finding of other studies that the economies of 

Germany and of the U.K. are more open than those of other 

countries. 
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CHAPTER I 

INTRODUCTION 

Background 

Many theories have been put forward to explain the public s 

demand for money in market economies. From a theoretical and 

an applied perspective, the demand for money (henceforth 

referred to as DFM) function is a key macroeconomic tool. 

It is one of the most thoroughly researched area in 

macroeconomics. 

Almost all theories explaining DFM are based on the 

assumption of the presence of a stable relationship between 

a few important macroeconomic variables and the quantity of 

money demanded. Many alternative hypotheses purporting to 

explain the DFM have been forwarded and empirically tested. 

In these theories, different proxies for variables have been 

used. Different functional forms and estimation techniques 

have been used to understand the theoretical underpinnings 

of their relationship with the stock of money demanded. Such 

differences make comparisons of studies difficult. 

Statement of the Problem 

Traditionally, empirical analyses have been performed on DFM 

functions of different countries, taking one country at a 



time. Most of these studies deal with money demand in the 

United States, but of late, literature in this area has 

spread to DFM studies of Asian, African, European and Latin 

American countries. An important limitation of these studies 

is the closed—economy model assumption. Even in case of 

multi-country studies, there is either a replication of the 

same money demand function across a group of countries or a 

different money demand function for each country. If the 

money demand functions in those multi-country studies 

consider a measure of foreign influence (like foreign 

interest rates or the exchange rate), then those functions 

are "open." 

Studies which explicitly take into account the 

"openness" of the economy, as far as money demand 

predictability is concerned, are few. Emphasis on foreign 

influences in these studies is a very recent phenomenon and 

is probably the result of researchers' attempts to fine-tune 

their models. 

In monetary economics, models can be made "open" by 

introducing a foreign (exogenous) influence in the model. 

If it is assumed that the direction of causality is from the 

foreign (exogenous) influence to the endogenous variable, 

and that reverse causality is not possible, then the 

researcher can use the ordinary least squares (OLS) 

technique to estimate the parameters of his model. The bulk 



of the literature in money demand studies use this 

technique. 

In case of single-country DFM estimation, the single 

equation OLS estimation procedure is used. In case of 

multi-country DFM studies, single equation OLS estimation 

procedure can be used (with the same DFM equation for all 

countries or a different DFM equation for each country) 

provided it is assumed that the error terms are not 

correlated across countries (or equations). 

If causality between variables (endogenous and 

exogenous) is two—way, i.e., there is interdependence among 

variables, then the simultaneous equation system procedure 

needs to be used to obtain the estimates. The estimates 

obtained through the simultaneous equation technique are 

more consistent than the ones derived through OLS as the 

former utilizes more information during estimation. However, 

unrealistic assumptions about the error terms have to be 

made. One such assumption is that contemporaneous 

covariances of residuals are constant. 

A different technique called Seemingly Unrelated 

Regression equation (SUR) System, developed by Arnold 

Zellner in 1962, takes into account the possibility of 

correlation of disturbance terms across equations (or 

countries). The SUR estimates are asymptotically more 

efficient than the single equation estimates, because the 

former are derived using more information. 



Objectives of This Study 

The purpose of this study is to better estimate money demand 

by using an estimation technique that allows consideration 

of international monetary linkages. To the extent that 

better estimates are possible, there are important 

implications for academic econometricians and economic 

policy makers. 

Hypotheses 

In this study, the hypothesis of economic interdependence is 

tested by testing deviation from interest rate parity for 

significance. The gain in efficiency due to the use of the 

SUR technique is also investigated. 

Methodology 

This study makes use of the SUR technique to derive the 

estimates of the DFM model for a group of developed 

countries. This technique is appropriate for this analysis 

because economic disturbances are likely to be correlated 

across countries. Efficiency of the estimates using the SUR 

estimation procedure is enhanced. This is because the SUR 

technique uses information contained in the correlations of 

the error terms of the individual country money demand 

equations, thereby reducing the portion of the error 

attributed to the explanatory variables. 



Analyses is performed on disaggregated data if a 

structural shift in the parameter estimates is observed. 

The change in underlying relationships in the money demand 

function can occur due to exogenous events such as the 

breakdown of fixed exchange rate system, OPEC crisis and 

other international financial events. Different model 

specifications are used, but results of the traditional 

demand for money model are reported and analyzed. 

Limitations of the Study 

The data used for this analysis could be contaminated with 

measurement errors. To the extent that data definitions are 

not uniform across countries, generalization of results for 

countries will be difficult. 

Importance of the study 

The implications of this research are important to monetary 

authorities. A model which yields consistent and efficient 

estimates is better than one which gives only consistent 

estimates. The SUR estimates are better (as measured by 

theoretically anticipated signs and magnitude, goodness of 

fit, predictability and efficiency) and therefore, useful to 

policy-makers. The relationships involved in the money 

demand functions are critical from a policy standpoint, and 

any improvement in their estimation could make it easier for 

monetary authorities to fine-tune the economy and achieve 

desired objectives. 



Organization of Chapters 

The remaining chapters of this thesis are organized as 

follows. Chapter II is a review of the essential literature 

pertinent to the DFM across countries. In the context of 

this study, attention will be focused more on cross-country 

studies than on single-country studies. Chapter III 

provides a conceptual background concerning economic 

interdependence. Chapter IV presents the hypotheses, the 

model, the variables and the methodology. The following 

chapter provides a summary of the most significant results 

and interpretations thereof, followed by policy implications 

and conclusions of this study. Appendices and a Bibliography 

follow. 



CHAPTER II 

REVIEW OF THE LITERATURE 

The literature on DFM is voluminous. Though the range 

of hypotheses implicitly tested in the literature is 

extremely broad, almost all researchers assume the existence 

of a stable relationship between a few important economic 

variables and the stock of money demanded. 

Different theories often make use of similar variables 

to explain the DFM but they place different emphasis on the 

role assigned to each. For example, in the simplest version 

of the transaction theory of the DFM, the stock of money 

demanded is assumed to be determined by the volume of 

transactions. Money in this approach is viewed primarily as 

a means of payment. 

Friedman (19) on the other hand, views money as one of 

the many assets (including physical and human), providing 

services. He adopts the general utility approach to 

consumer demand theory, and hence, does not consider 

explicit motives for holding money. The budget constraint of 

the individual can be viewed as consisting of real and 

financial assets, liabilities and human wealth in the form 

of future labor earnings. The rates on all such assets might 
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therefore influence the DFM, while wealth (physical and 

human) would serve as the scale variable. 

Unlike Friedman's approach, the liquidity preference 

theories of John Keynes (25) and James Tobin (38), the 

motives for holding money are examined. Keynes accepts the 

Cambridge view concerning the transactions demand for money 

and introduces two further motives (precautionary and 

speculative). In the inventory-theoretic view (attributed to 

Baumol (4) and Tobin (38)), the transactions motive for 

holding money is emphasized. The individual tries to 

organize his money balances to minimize his cost of his 

known transactions. The costs include the interest rate 

(which represents the opportunity cost of holding money 

balances), brokerage fees and other charges involved in 

switching wealth between interest-bearing assets and money. 

Most money demand studies have their roots in the 

Baumol-Tobin inventory-theoretic money demand formulation, 

which is also called the "square-root law of money holdings" 

(See Appendix A for derivation of this model). Under this 

approach, the demand for real balances, Mt, is a function of 

volume of transactions and the interest rate: 

7 \ 
M = K / (2.1) 
* / 

\/ 3. 



where M is the narrowly defined money stock Ml, deflated by 

the price level in period t, R is the nominal interest rate 

on a riskless asset in period t and Y is the real GNP in 

period t and K is some constant. 

Converting the usual square-root expression into real 

terms and taking natural logarithms yields 

m t = 0O + ^ r t + £2yt (2.2) 

where the parameters £ l and /32 are constrained to -1/2 and 

1/2, respectively. 

The conventional transaction model (2.2) has been 

modified to reflect other factors purporting to explain 

money demand. Most modifications pertain to the inclusion of 

a lagged dependent variable on the right-hand side of 

equation (2.2), the use of different measures of money 

stock, the use of different proxies for interest rate, the 

use of different estimation techniques, data periods, and 

techniques for correcting econometric problems such as 

serial correlation and simultaneity bias. 

In this study, the emphasis is on money demand 

functions of a group of countries. Consequently, the focus 

is on cross-country comparisons rather than on 

single-country studies. Accordingly, the review is divided 

into two groups: (a) Single-country studies and (b) 

Multi-country studies. 
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Single-country studies 

United States 

The most thoroughly studied country as far as DFM is 

concerned is the United States. Several reviews have been 

conducted concerning DFM in the U.S.(5, 16, 19, 24). 

For the United States, it has been found that data for 

years 1974-1976 do not appear to conform to the earlier 

behavior of money demand. The residuals in the equation, for 

example, are generally larger in those three years than in 

the rest of the sample, and the parameter estimates become 

unstable. This apparent shift in the function has been 

thoroughly examined by Goldfeld (20) and by Enzler et al. 

(15). Additional studies in the area of money demand are 

Sinai (35), Hamburger (23), Shapiro (34), and Koot (27). 

After taking a survey of the various DFMs for the 

United States, Boorman (5) concludes that the DFM function 

has been reasonably stable. He finds that interest rate is 

an important variable in the determination of public's 

desired money holdings, but he does not find a single 

interest rate measure which consistently yields the most 

stable demand relationship. He does not find any evidence to 

support the liquidity trap hypothesis. In addition to 

interest rate measure, some measure of wealth—either a 

direct balance-sheet measure or a proxy variable such as 

permanent income--seem to be the most relevant to public's 

long-run decision to hold money. 
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There is no conclusive evidence which fully supports 

Boorman's findings. For instance, Judd and Scadding (24) do 

observe an instability j.n money demand function, especially 

after 1973, which they tentatively attribute to innovation 

in financial arrangements. They also observe that "none of 

the traditional alternative empirical specifications 

appeared to be superior to the conventional Goldfeld 

equation in the sense of reducing materially the latter's 

post-1973 overpredictions" (24, p. 1014). 

Douglas Fisher concludes: 

1. that permanent income offers a marginal 
improvement over the level of income; 

2. that tests performed on narrow money are 
generally better than (and almost always 
different from) tests on broad money. 

3. that there is some evidence in favour of a 
speculative demand in general and a 
liquidity trap in particular. 

4. that the lagged adjustments in the money 
market are possibly more rapid than early 
studies have indicated. 

5. that the DFM has been stable except, 
possibly, in the post-1971 period. 

6. that the aggregation of business and 
private money holdings is attended with 
some risk and 

7. that problems of temporal aggregation may 
have led to the unreasonably long estimates 
of the lag in the DFM common in this 
literature (16, pp. 75-76). 
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Canada 

For Canada, Laurie Landy (29) finds evidence which is 

consistent with the financial innovation hypothesis. She 

concludes that the demand for Ml in Canada starts to display 

larger forecasting errors in 1975 a year after the 

innovations began in U.S. Other studies examining the 

Canadian DFM are Clinton (10), Smith and Winder (36) and 

White (39). 

France 

Melitz (31) examines the DFM in France and finds that 

inflation rates and interest rates (an index of government 

bond yields) to be significant separately, but excludes the 

latter in preference to inflation as a measure of the 

opportunity cost of holding money. 

Germany 

Poniachek (32) looks at the effect of Eurocurrency 

market on the appropriate definitions of the domestic 

monetary aggregates in Germany under flexible exchange 

rates. He finds that the effect of the Eurodollar rate on 

the domestic interest rate had declined under the present 

exchange rate system, compared with its effect under the 

fixed regime. The impact of a one per cent change in the 

Eurodollar rate exerted a 0.23 per cent impact on the 

domestic loan rate in the same direction, compared with 0.44 
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under the fixed exchange rate system. He also finds that the 

narrow definition of money Ml seemed to be superior than M2, 

and that increase in international financial interdependence 

through capital flows could have affected the broader 

definition of money supply and may have undermined the 

continued usefulness of the M2 definition. 

United Kingdom 

Empirical evidence of the existence of stable demand 

for money functions in the sixties and early seventies is 

provided in Goodhart and Crockett (21) and in Price (33). 

Early econometric studies indicate that there was not much 

difference between the characteristics of the DFM functions 

of narrow (Ml) and broad (M3) money. Hacche (22) finds that 

the U.K. DFM function, using M3 measure of money, predicted 

poorly after 1971. He attributes this poor performance to 

the introduction of Competition and Credit Control Program 

in 1971, which led to aggressive interest rate competition 

among the banks. Instability in DFM function is observed in 

the 1972-73 period. Artis and Lewis (3) explain the 

instability as arising from a huge rise in interest-bearing 

deposits in 1973. Other DFM studies of the U.K. include: 

(12, 17, 28). 

Other Countries 

Other countries whose DFM have been studied 

independently are Nigeria (2), Kenya (13), Italy (11), and 

Japan (37). 
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Multi-country studies 

In most of the multi-country studies, a single DFM 

equation is individually estimated for each country. Some of 

the more important studies are given below (in chronological 

order): 

Adenkule (1968) 

This is one of the earliest cross-country studies which 

examines the money demand relationships across three groups 

of countries—Industrial (Canada, Denmark, France, Germany, 

Netherlands, Norway, Sweden, Switzerland and the U.S.); 

Other Developed (Australia, S. Africa, New Zealand, Turkey); 

Less Developed (Ceylon, China, Costa Rica, India and 

Mexico). Three money demand functions implying different 

specifications about the formation of expectations are 

estimated. The most general of these relationships is 

Mt = a + bjY® + b2rt + b3(dP/dt)J + ufc 

where 

Mfc is the private demand for real balances, 

Y ̂  and (dP/dt)® are respectively, expected income and 

expected rate of change in prices, 

r is the interest rate and u is the disturbance term, 
t t 

The findings of this study are subject to many 

statistical limitations, such as the existence of least-square 

bias in simultaneous equation models, assumption of a 
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geometrically declining weight structure in the expectation 

generating form and the assumption of a closed economy. The 

geometrically declining weight structure in the expectation 

generating form is derived in Appendix B. 

Hamburger (1977) 

This study addresses the role of money and monetary 

policy in two "open" economies of Germany and the U.K. No 

criterion is given to indicate which countries can be 

considered "open," and thus, the selection of the U.K. and 

Germany as "open" economies seems ad hoc. The model used to 

study money demand is: 

M = a + J b . r + 2 c
 A

 Yi- i + \ t ^ I t-i i t-i t 

where 

M = logarithm of the narrow nominal money stock, 
t 

J c Y = distributed lag of the logarithm of nominal income, 
i t-i 

5 b r = distributed lag of the levels of interest rates and 
i t-i 

v = random error term. 
t 

For Germany, the model is run using the following 

proxies for opportunity cost of holding money: 

1. Interest rate on three montn loans in the Frankfurt 

money market. 

2. Dividend-price ratio and 

3. Covered yield on short-term foreign assets (the rate 

on three month Eurodollar deposits less the three 
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month forward premium on the deutsche mark). 

The dividend-price ratio is found to be 

non-significant. When short-term interest rate and covered 

yield on short-term foreign assets are included in the 

model, the short-term interest rate is significant, implying 

that the quantity of money held is determined by domestic 

interest rates. This conclusion is subject to the limitation 

of possible multicollinearity in the model. The correlation 

between short-term interest rate and covered yield on 

Eurodollar deposits is 0.97—including both these 

independent variables is likely to yield misleading 

t-statistics. 

For the U.K., the uncovered rate on three month 

Eurodollar deposits, the dividend-price ratio on ordinary 

shares and the three month interest rate on local authority 

bonds are used as proxies for opportunity cost of holding 

money. The results indicate that domestic interest rates are 

non-significant, while dividend yield and uncovered yield on 

Eurodollar deposits are significant determinants of money 

demand. However, no cognizance is given to the possibly high 

correlation between the three proxies and this may cause 

standard errors of estimates to be misleading. 
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Boughton ( 1 9 7 9 ) 

Boughton investigates the DFM functions for seven OECD 

countries. He uses the following demand, specification for 

each country: 

m o 
(m/p) = a0 + a xy t + a2r^ + a3r_ + a4I^ + a.sE^+ a ^ m / p ) ^ 

where the lower case notation indicates logarithms, the a^s 
m 

are the coefficients to be estimated, r t is a "market 

° / 

interest rate", and r t is "other" interest rate (savings or 

time deposits, or Eurodollar rate). These latter rates as 

well as exchange rate changes (Et) are included only where 

they contribute significantly to the equation estimated. The 

variable I t, is the rate of inflation and yt=real income and 
Pt= general price level. 

This standard equation is fitted for seven countries: 

United States, Canada, France, Germany, Italy, Japan and the 

U.K. Data is quarterly seasonally adjusted (except for 

interest and exchange rates) and pertains to the period 

1 9 6 0 - 7 7 . 

The important findings of this study are: 

1. A broad general demand function is able to explain 

the demand for real money in most countries. 

Country-specific institutional factors do not seem to 

be very important, except for Italy. 
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2. Measures of foreign influences, represented by-

exchange rate changes or by interest rates on 

Eurodollar deposits, appear to be significant in the 

later time period, but do not appear to be major 

determinants of changes in money demand. 

3. Estimated income elasticities for narrow definitions 

of money (Ml) range from just above one to about 0.8. 

For broad definitions (M2 and M3), income 

elasticities are uniformly greater than one. 

4. No definite conclusions could be drawn as to the 

choice of interest rates to include as determinants 

of money demand. 

5. In addition to the interest rate, inflation has a 

depressing effect on the demand for real money 

balances in all of the estimates. 

Boughton (1981) 

This study is an extension of the previous one, but 

with modifications in the estimation technique and in the 

list of countries. The equation used to estimate the 

parameters is based on a variant of Goldfeld's log-linear 

real balances function. The functional form of the equation 

is 

(M /P) = fi0 + /Si log yt + iS2log r™ + (3 3log r^ + fi 4log r® 

+ 0 5ft t+ £ 6
1 o 9 ( m i/p)t-l 
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where 

M = nominal stock of money (i=l, 2 or 3), 
i 

P = GNP deflator (GDP deflator for the U.K.), 

rd = rate paid on interest bearing deposits, 

y = GNP (GDP) at constant prices, 
t 
rm = market interest rate (short or long), 
t 

Tl = inflation rate, measured as log Pt - log Pt_1/ and 

re = Eurodollar interest rate. 
t 

Boughton observes no evidence of a shift in Ml demand 

in the mid-seventies for the U.K., Germany, France or Japan. 

Only in the case of Canada is there any evidence of such 

a shift, and it is not unambiguous. Boughton attributes this 

shift to the move by Canadian authorities in 1974 to allow 

the Canadian dollar to float freely than before. 

This study suffers from criticisms attributed to 

Goldfeld's 1973 study. In his earlier paper, Goldfeld (19) 

finds international variables to be of limited importance. 

In this study, the only equations which incorporate a measure 

of international influence are those of Germany and of U.K. 

The Eurodollar rate is nominally insignificant in the 

German Ml equation, while it is significant in case of the 

U.K. function. Boughton provides no explanation as to why 

those rates are significant (and included) for those 

countries and insignificant (and excluded) for the others. 

In effect, his comparison of results across countries 

are very difficult to interpret as some of the equations 
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have an extra variable for the international influence. 

Butter and Fase (1981) 

This paper focuses on DFM in eight EEC countries. The 

following money demand equation is used to estimate the 

parameters of money demand relationships: 

Log M2* = a0 + ailog Gj + a2log P*t + «3log r* + <x4log p^* 

+a5log c* 

where 

M2* is the desired nominal demand for broad money, 
t 

G* is the expected real income, 
t 

P*t is the expected price level, 

r* is the expected long-term interest rate, 

p'* is the expected change in price level, 

c* is the expected level of economic activity, measured 
t 

by a detrended index derived from data on business 

cycle indicators or the percentage of unemployment. 

Since the expected variables are not directly 

observable, the transfer function model is used to derive 

the estimates of the money demand function (8). Quarterly 

data for the period 1960.1-1976.4 is used to obtain the 

estimates, and the period 1977.1-1978.4 is used for ex ante 

prediction. Their results indicate that DFM functions for 

most countries are stable. The U.K. DFM equation is observed 

to be unstable in the seventies. The predictive performance 

of the equations for 1977 and 1978 turned out to be poor in 
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comparison with the residual standard errors in th© sample 

period. 

Darrat (1986) 

In this study, Darrat (14) investigates the DFM in 

three major members of OPEC, namely, Saudi Arabia, Libya and 

Nigeria, using quarterly data for the period 1963 through 

1979. He incorporates the influence of international 

factors through the use of a foreign interest rate, which he 

constructs as the arithmetic average of quarterly short-term 

interest rates of France, Japan, the U.K., the U.S. and West 

Germany. His money demand model takes the following form: 

nl n2 

log (M/P) = a0 + ax 5 <t> log X + a2 J if n 
c i=0 t"1 1-0 1 t _ 1 _ 1 

n3 £ 
+ a, 5 w 1°9 r + e 

• o i t-l-i t 
i=0 

where X stands for real income, ft is the expected rate of 

inflation to represent the yield on physical assets and r 

is the short-term foreign interest rate; <t>, y, « are 

unconstrained Almon lag weights, n (j=l,2,3) are the 

lengths of the Almon lags and e t is a stochastic term, 

assumed to be serially uncorrelated and normally distributed 

with zero mean and constant variance. 

Darrat finds that foreign interest rates play a major 

role in explaining money demand in Saudi Arabia, Libya and 
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Nigeria. Without the foreign interest rate, his money 

demand functions seem seriously mis-specified and 

structurally unstable. Though he finds the money demand 

function to be well-fitting and structurally stable, his 

assumption of a constant covariance matrix is unrealistic. 

This is due to the fact that the countries under study are 

major OPEC members, and the residuals in the DFM function 

are likely to be influenced by a common event, such as the 

oil price hike of 1973. His DFM functions display good 

explanatory and predictive power, but the monetary 

authorities of the countries under study may not be able to 

effectively use such a model because of the way the foreign 

interest rate variable is constructed. Further, the implicit 

assumption of full adjustment of actual money holdings to 

desired money holdings in the same quarter, especially in a 

developing country, is unrealistic. 
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CHAPTER III 

THE CONCEPT OF ECONOMIC INTERDEPENDENCE 

The Issue of Openness 

In the earlier literature on money demand, the 

consequences of interactional interdependence, and more 

generally for the role of money in national monetary policy 

are overlooked. An example of such a blind spot in existing 

literature is the following quotation from Milton Friedman 

and Anna Schwartz, the leading academic authorities on the 

monetary statistics of the United States: 

The "public" of the U.S., ideally defined, 
excludes the monetary authorities and all banks, 
whether operated by private individuals, 
partnerships, corporations, or governments, and 
includes all other individuals, partnerships and 
government agencies resident in the United States 
and its possessions. For the public so defined, 
we would have liked to determine the total 
holdings of U.S. currency, the four classes of 
U.S. dollar deposits listed, and savings and loans 
shares. In practice we have to depart from this 
ideal. The departures are explained by a single 
circumstance: the basic data we use are reported 
by the issuers of currency and by the banking 
institutions whose liabilities are so misleadingly 
termed "deposits," rather than by the holders of 
the currency and the deposits. As a consequence, 
it is often necessary to make the coverage of the 
data correspond to the geographical location or 
other characteristics of the issuers of currency, 
or of the banking institutions or correspond to 
the character of their liabilities, rather than as 
we should prefer to the characteristics of the 
issuers of currency, or of the banking 
institutions or correspond to the character of 
their liabilities, rather than, as we should 
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prefer, to the characteristics of the holders and 

of their monetary assets (11, pp. 73-74). 

Friedman and Schwartz use their definition of money to 

analyze macroeconomic developments. A major problem arises 

when their ideal definition of money is juxtaposed with the 

purpose for which they wish to use it. The implicit 

assumption in their definition is that the total of liquid 

assets held by the private sector resident in the United 

States is the relevant financial magnitude for predicting 

prices and income in the United States. 

A simple illustration would bring out the weakness of 

adopting a "closed" economy approach. Suppose it were 

possible to construct a Ml definition of money for Texas. 

This "ideal" definition (as Friedman and Schwartz put it) 

would include the total holdings of liquid assets by nonbank 

economic units resident within the state of Texas. Using the 

demand for Texas Ml to predict income and price levels in 

Texas would be unsuccessful, unless at the same time one 

took into account the interstate transactions carried out by 

Texans, and hence, the simultaneous determination of prices 

and income in Texas with prices and income in neighbouring 

states. Variations in holdings of liquid assets by private 

sector Texan residents would not be the only, perhaps not 

even the most important financial factor relevant for 

predicting variations in prices and income in Texas. Even if 

the Fed were to conduct open market operations in Dallas, 
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Texas, it would not be able to closely control the Texan 

moneys through these regional open market operations. Though 

the analogy of the U.S. vis-a-vis rest of the world is 

different in many critical respects from Texas' situation 

vis-a-vis the rest of the United States, one cannot ignore 

the similarities. In money demand literature, such 

similarities are often neglected or ignored (8). 

Another illustration of a neglect of international 

influences on domestic monetary aggregates is provided by 

the 1976 report of the Federal Reserve's Advisory Committee 

on Monetary Statistics. 

One of the summary recommendations of the report had 

the following passage: 

At present, all deposits of foreign individuals 
and businesses, foreign commercial banks, and 
foreign central banks and other official 
institutions at banks in the United States are 
excluded in the U.S. money stock and no U.S. 
dollar deposits abroad (for example, Eurodollars) 
are included, no matter who owns them. We 
recommend including foreigners' deposits in the 
United States where these are likely to be used 
primarily for purchases of U.S. goods, services 
and securities and excluding all U.S.dollar 
deposits abroad-mainly because there is no 
practical way of incorporating these data into 
current U.S. money stock series even though some 
such balances may be held primarily with a view to 
purchases in the United States (5, p. 4). 

In another section of the report, the Committee 

comments: 

It is likely that [dollar deposits of foreign 
businesses and investors at foreign banks] are not 
significantly related to transactions in the 
United States. Thus, we recommend that they not be 
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included in the U.S. monetary aggregates (5, p. 
2 0 ) . 

The underlying reasons of the Advisory Committee's 

recommendations are defective. Liquid assets in the world 

cannot be meaningfully divided into those primarily held to 

carry out domestic and foreign transactions. The Committee, 

however, acknowledged the fact that 

In an open economy like that of the United States, 
interactions between domestic and international 
transactions on trade and capital account make it 
impossible for the monetary authorities to 
consider only domestic consequences of their 
actions-and by the same token make any purely 
domestic measure of the money stock to a degree 
unsatisfactory as an intermediate target variable. 
As there is no one ideal concept of money for 
domestic monetary control purposes, so there is no 
one ideal concept for an open economy or for the 
world economy (5, p. 4). 

On a macroeconomic level, the issue of openness gains 

more relevance as dislocations associated with foreign 

economic events can spill over or be transmitted into 

dislocations in the domestic economy. These spillover 

effects on foreign countries due to an initial domestic 

shock do have repurcussion effects, when the spillover 

effects in the foreign country feed back to the domestic 

country. 
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Incorporating Openness in DFM Models 

For the purpose of this study, the concepts of 

"openness" and "economic interdependence" will be used 

interchangeably. Interdependence refers to "the extent to 

which disturbances originating in one country, including and 

especially changes in its policies, affect another country 

sufficiently to produce endogenous and policy responses that 

impinge in turn on the first country" (2, p. 18). Bryant (8, 

p. 156) refers to the interactions among open national 

economies as economic interdependence. 

Openness affects an economy in several ways. First, the 

monetary and fiscal authorities have to allow for leakages 

through goods and asset markets that change the way the 

economy responds to disturbances and policy changes. 

Openness can render certain policies totally ineffective. 

External disturbances including those reflecting the effects 

of other countries' policies, impinge on the markets in 

which the open economy participates. The open economy may be 

too small to influence other countries' policies, but its 

own policies may have to be based on decisions made 

elsewhere (2, pp. 297-298). 

According to Aliber (1, pp. 112-114), investors 

continually shift funds among assets denominated in 

different currencies in response to incentives established 

by central banks to induce international capital flows, or 
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to monetary policy measures undertaken to achieve domestic 

objectives. In an open economy, changes in monetary policies 

within one country affect interest rates in other countries 

as long as investors view foreign and domestic assets as 

partial substitutes for each other. If monetary authorities 

pursue an expansive monetary policy, then domestic interest 

rates fall, and investors may increase the demand for 

foreign currency-denominated assets. The actions of 

investors will depend on relative yields in different 

economies. 

If it is assumed that transaction costs of holding 

different national monies are absent, that investors can 

hold different currencies without any worries about 

government interference, that investors have no preference 

for a particular currency and that national monies are 

perfect substitutes for each other, then a theoretical 

construct can be developed which can explain the link 

between different open national economies and their monetary 

actions. 

In order to make country-specific money demand 

functions open, a variable which captures the movement of 

capital across borders, or which measures the influence of 

international transactions, has to be introduced. To 

construct this variable, we need to draw from the interest 

rate parity theory and the Fisher hypothesis. The 

construction of such a variable is given on the next page: 
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The Fisher hypothesis states that nominal interest rate 

differentials between assets that are identical in all 

respects except for the currency of denomination can be 

explained by the expected change in the spot exchange rate 

between those currencies over the holding period (10). Let St 

be the spot exchange rate at time t, defined as the domestic 

currency price of foreign currency; let i t and i£ be 

one-period nominal interest rates at time t on domestic and 

foreign-currency denominated assets, respectively; let E 

denote the expected value of spot rate, conditional on all 

the information available at time t; and let F t be the 

one-period forward exchange rate at time t. 

The Fisher hypothesis may then be formally written as: 

( 1 + i ) E (S ) 
t t+1 (3.1) 

( 1 + i*) St 

The condition for interest parity is arrived at if we 

assume: 
F = E ( s ), that is, (3.2) 
t t t+1 

( 1 + i ) F 
1 = _1 (3.3) 

( 1 + i*) S 
t t 

In a world with no distortions (i.e. free capital 

mobility and no transaction costs or capital controls), 

the interest rate differential between interest-bearing 
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domestic and foreign assets will equal the forward premium 

or discount. If the interest rate parity does not hold, then 

capital flows would take place from the asset with the lower 

return to the asset with the higher return until changes 

in interest rates or changes in exchange rates insure that 

Equation (3.3) holds. 

Let the deviation from interest rate parity be 

denoted as DIRP (y) . Then 

= F - S i* - i (3.4) rt t t . t t 

s t 1 + i* 

If if is positive, then there is an incentive for 
t 

capital inflow, and if y is negative, then there is an 

incentive for capital outflows. In terms of real money 

demand of a country, 

3 (M/P) 
t > 0 if "V > 0 t 

a ^ 
t 

and 3 (M/P) 
t > 0 if Y < 0 

t 

a y 
t 

Interest rate parity would hold if ^ = 0. It should 

be noted that the validity of interest rate parity rests 

heavily on the equality between the forward rate (F ) and 

the expected value at time t of the spot exchange rate 

that will prevail at time t+1 (Et(St+i )). 
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The interest rate parity theory is used to explain the 

movement of international capital flows, risk premium in 

exchange markets and speculative activities in foreign 

exchange markets. According to Isard, 

... it is now accepted that observed deviations from 
interest parity reflect either the influence of capital 
controls which alters the incentives or opportunities 
faced by interest arbitrageurs or the fact that empirical 
data on interest rates do not refer to sufficiently 
comparable foreign and domestic rates (13). 

Poniachek (14, pp. 154-155) uses the deviation from 

interest rate parity to explain the movement of short-term 

capital flows for the German economy. He gives a numerical 

example to support his case: If the interest rates in 

Germany and in the U.S. are six per cent and five per cent, 

respectively, and the forward premium on the U.S. dollar is 

one one-fourth per cent per annum, then the entire 

transaction of shifting funds from the U.S. to West Germany 

would result in a financial loss of one-fourth per cent per 

annum. Poniachek finds the covered interest rate 

differential to be statistically significant in 

determination of short-term capital flows. 

It is hypothesized that deviation from interest rate 

parity (henceforth referred to as DIRP) is an important 

determinant of real money balances of a country. In earlier 

money demand studies, such a variable has not been used or 

tested for significance. The DFM function is made open 

through the inclusion of DIRP. 
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Typically, foreign interest rates have been used in the 

DFM function to incorporate the foreign influence. For 

instance, Hamburger (12) includes the covered yield on 

foreign assets in the DFM function for Germany, along with 

interest rate on three-month loans in the Frankfurt money 

market. Some researchers construct their own version of 

foreign interest rate by taking an arithmetic average of 

short-term interest rates of few developed economies (3, 9). 

Boughton (6, 7) includes Eurodollar deposit rates in 

addition to domestic interest rates. Arango and Nadiri (3) 

include the premium or discount in foreign exchange market, 

exchange rate and inflationary price expectations, along 

with the traditional variables in his DFM function. Many of 

these studies ignore the possibility and the impact of 

multicollinearity between interest rates in the DFM 

functions. 
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CHAPTER IV 

MODEL, DATA, VARIABLES AND THE METHODOLOGY 

Hypotheses 

The main hypothesis of this study is there is economic 

interdependence between countries. If there is economic 

interdependence, the monetary sector of an economy is likely 

to be influenced by that of another. To exercise monetary 

control over an economy, its monetary authorities should be 

aware of possible consequences of its activities on (a) its 

ultimate and intermediate target variables and (b) those of 

any foreign economy. 

In this study, economic interdependence, per se, is not 

studied. Instead, the question is whether real money demand 

of a country is influenced by foreign monetary activities, 

in addition to domestic policy actions. Economic 

interdependence can be said to exist if foreign exogenous 

events bring about some change in demand for domestic real 

balances. The impact of an exogenous event on domestic 

policies may not be anticipated by the domestic monetary 

authorities. In such a case, the neglect of foreign events 

may render actions of monetary authorities ineffective. 

The basic hypothesis of economic interdependence can be 

formulated in a matrix form, as shown on the next page: 
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Let Y stand for the matrix of t-period values, and let 
t 

them be arranged in an (n + m) X 1 column vector as follows: 

n home target variables 
(e.g. real money demand 
of home country) 

m foreign target 
variables 

Let X ̂  represent the vector of t-period values of 

policy instrument variables controlled by domestic monetary 

authority and X ̂  be the corresponding vector of foreign 

instrument variables. The column vector X t that includes 

both home and foreign policy instruments has k + 1 elements: 

X t = 
(4.2) 

k home instrument 
variables (e.g., real 
GNP, interest rate, 
DIRP) 

1 foreign instrument 
variables 

Another non-policy exogenous variable, z. , may also be 
1 , L 

represented in the model. The column vector Zthas (r + s ) 

elements: 

zt = 
(4.3) 

z h 
l,t 

z h 
.r̂ t 

z f 

z f 
s,t 

r home non-policy 
exogenous variables 
(e.g.,dummy variables 
for exchange regimes) 

s foreign non-policy 
exogenous variables 
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The third type of predetermined variable in the 

structural model includes past t-period values of endogenous 

variables. For expositional simplicity, this model will 

exclude lagged values of policy instruments (e.g., x or z^ ^ 

Only one-period lags are considered in this model.i The 

lagged endogenous variables for time period t are 

represented in a column of (n + m) X 1 vector ^ 

Y 1 = 

yh 
11 

y i,t-i 
h t-1 yn,t-i 

1 = f 
1 f y i,t-i 
Yt-1 f 

y m,t-l 

n lagged values of 
home endogenous 
variables (e.g., lagged 
real money demand) 

m lagged values of 
foreign endogenous 
variables. 

Finally, a stochastic error term is included to 

complete the model. The error term is assumed to have a 

given mean and finite variance. The model will include the 

following column vector of n + m terms, where the ordering 

corresponds to the ordering of variables in Y : 

e ii 

e h 
n,t 

e f 
l,t 

e f 
m,t 

error terms for n home 
target variables 

error terms for m 
foreign target variables 

1 The rationale for including a one-period lagged dependent 
variable is based on portfolio adjustment costs. Since 
portfolio adjustment is costly, an individual does not adjust 
his portfolio in the same time period in response to change 
in his income or any other determinant of his real money 
demand (50). 
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The complete model for the world economy for time 

period t can be represented in structural form as: 

ry + 4>Xt + QZ t +
 A Y

t - 1
 + e

 t
 = 0 (4.6) 

where the coefficient matrices r and A are of order (n+m) X 

(n+m), <t> is of order (n+m) X (k+1) and Q, is of order (n+m) 

X (r+s). The reduced form equations of this system for time 

period t are: 

Y = (-<t>/r)X - (G/r)Z - (A/r)Y - e /r (4.7) 
t t t t-i t 

or 

Y = A X + BZ + LY + U (4.8) 
t t t t-1 t 

where A = -(^/r); B = -(£i/r); L = -(A/T) and = -e^/r 

The interdependence aspects of the economic structure 

are apparent if (n+m) equations of (4.8) are written in 

detailed form, as shown in Figure 1 on page 44. The shaded 

matrices are of particular interest from the point 

of view of interdependence, and may be called 

• interdependence matrices'; the unshaded ones are 

designated 'domestic matrices'. 

If the world economy consisted of two completely 

closed economies, and no international interactions took 

place, than all the elements of all the interdependence 

matrices of A, B, L and U would be identically equal to 

zero (see Figure 2). In that case, the world economy would 

be completely decomposed into two subsystems that could be 
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analyzed independently. 

Economic interdependence can be represented in the 

following model: 

Y = A X + B Z + L Y + U (4.9) 
t t t t-1 t 

or 

Y = A hX t + A X t + B Z t + L Yt_! + Ut (4.10) 

where h and f superscripts refer to home and foreign 

country variables, respectively. 

The hypothesis of economic interdependence can be 

tested using the system of equations outlined in figure 1 

or figure 3. Complete interdependence between money demand 

functions can be analyzed using a complex system of 

equations, as shown in figure 3. On the other extreme, 

complete independence of money demand functions can be 

analyzed by decomposing the total system into n subsystems, 

where n is the number of countries in the whole system. The 

focus of analyses in this study lies between the two 

extremes of interdependence and independence. 

The system of equations shown in figure 1 can be 

analyzed using simultaneous equations; but it is not taken 

up due to intractability. Instead, the hypothesis of economic 

interdependence is tested using the model shown in 

figure 3, where complete independence is assumed, except in 

the error terms. 
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Hypothesis 1 

f 

The elements of the coefficient matrix A are important 

determinants of real money demand of each country. The 

foreign variables influence real money demand of home 

country. 

Hypothesis 2 

The elements of the coefficient matrix B are important 

determinants of real money demand of each country. Variables 

which were found to be non-significant when the OLS 

technique was used are important determinants of real money 

demand when the seemingly unrelated regression technique is 

used. 

Hypothesis 3 

The elements of the coefficient matrix A*1 are important 

determinants of real money demand of each country. Variables 

which were found to be non-significant when the OLS 

technique was used are significant determinants of real 

money demand when the seemingly unrelated regression 

technique is used. 

Hypothesis 4 

The elements of the coefficient matrices A^ , Af and L are 

equal across countries. 
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Tests of Hypotheses 

To test the hypothesis that economic interdependence is 

present across countries in the sample group, the t-test is 

employed. The t-test is appropriate for evaluating whether 

the parameter estimates are significantly different from 

zero. 

Assumptions of the t-test concern the population 

distribution of the exogenous variables of the system. It 

is assumed that the sample exogenous variables are from 

populations in which the true exogenous variables are 

normally distributed and their population variances are 

equal. The validity of the t-test rests heavily on the 

independence of exogenous variables. If the exogenous 

variables are correlated, then the t-statistics will be 

biased and misleading. 

The t-statistics obtained from the SUR technique are 

more powerful than those obtained using OLS procedure. If 

the exogenous variables are correlated, the t-statistics 

will be misleading, regardless of the estimation technique 

used. 
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The Model 

The Basic Form of the Model 

The model will take the form 

Y.= fn(xt,zt, Y ^ ) (4.11) 

where 

Y is the vector of real money balances, 
t 
X is the vector of real income, interest rate, DIRP, 
t 
Z is the vector of the time-specific dummy variables, and 
t 
Y is the vector of lagged endogenous variables. 
t-1 

Economic theory provides no rationale as to the correct 

mathematical form of the money demand equation. Empiricism 

supports the logarithmic form. The logarithmic form is 

also convenient in that elasticities are constant and can 

be obtained directly from the estimated coefficients. In 

matrix form, the system of equation can be represented as: 

Yt= AXt + BZt + LY^j + Ut (4.12) 

where 

A, B, and L are structural parameters, 

Xfcrepresents exogenous variables, namely, real GNP, interest 

rate and DIRP and Z t and are time-specific dummy variables 

and lagged dependent variables, respectively. 

In logarithmic form, the equation to be estimated is 

log (M/P)it = /30. + 0 1 ± log X it + fi2± log r.t + fi 3 ±log (l+r\t 

+^ 4.log (M/P)Lt_1 + elt (4.13) 
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t=l, 2, 3 80 quarters 

i=l, 2, 3, 4 i * j 

where e is the error term with E(e )=0 and E(e ,e' )=o" I 
it It 1 J -LJ 

X = real GNP (or GDP), r = Three-month Treasury Bill rate 
t t 

and -y = Deviation from Interest Rate Parity. 

The dependent variable (log (M/P)^t ) is real money 

balance demanded by country i in time period t. The function 

is cast in real terms instead of nominal terms because it is 

assumed that price level changes alone will cause no change 

in the demand for real money balances. In other words, this 

assumption implies that the public is free of money illusion 

in its demand for real money balances (6). If the function 

is cast in nominal terms, then the true income elasticity 

coefficient will be biased upward. The validity of using 

real functions is supported by evidence in Meltzer (73) and 

Dickson and Starleaf (24). 

It is assumed that there exist exact empirical 

counterparts to the theoretical variables specified and 

measurement error, if any, in the data is insignificant. 

Variables 

Endogenous Variables 

1. The Measurement of Money 

Empirical work has treated money as consisting of 

various elements of the liabilities of the banking system. 

The proper definition of money is largely an empirical 
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question. Allan H. Meltzer provides one possible criterion 

for selecting the appropriate definition of money: 

The problem is one of defining money so that a 
stable demand function can be shown to have 
existed under differing institutional 
arrangements, changes in social and political 
environment, and changes in economic conditions, 
or to explain the effects of such changes on the 
function (73, p. 222). 

Different functions of money give different results in 

money demand studies. For instance, Laidler (56) contends 

that the most stable demand function is the one employing 

Friedman's broad definition of money (M2). This contrasts 

with earlier results presented by Brunner and Meltzer (12) 

in which they find the narrow measure (Ml) yielded the most 

satisfactory money demand relation. This issue is not yet 

resolved. Additional studies where the appropriate measure 

of money is discussed are Feige (28), Lee (65), Chetty (15), 

Goldfeld (36, 37), Garcia and Pak (35), and Wenninger and 

Sivesind (86). 

The issue of appropriate definition of money is closely 

related to the stability of money demand function, which, in 

turn is closely linked to the degree of substitutability 

that exists between money and other financial assets. A 

demand function for some broader measure of money, i.e., one 

that includes close substitutes, would be more stable and 

would shift less over time than a function defined on a 

narrow money measure. 
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Since Ml is the traditional intermediate target 

variable, Ml will be emphasized. Ml usually consists of cash 

and current (checking) accounts held by the non-bank private 

sector. M2 consists of Ml and usually also includes certain 

interest-bearing bank deposits of small denominations that 

are not marketable (20, p. 91). In the United States, the 

creation of new financial instruments in the fall of 1982 

brought more attention to the broad definition of money. The 

increased emphasis on M2 was due to "shifting of funds among 

new types of monetary instruments that resulted from 

financial deregulation and an apparent breakdown in the 

velocity relationship between Ml and nominal income" (20, p. 

20) . 

2. Price Level 

The GNP deflator is used as a proxy to represent the 

price level (9, 19, 34). It is assumed that the price 

elasticity of demand for money is one and that the price 

level does not influence the level of real-money holdings. 

If this is untrue, the demand for money would also depend on 

the level of prices and the omitting this variable may 

create instability and reduce goodness-of-fit. The lack of 

observed instability suggests that this assumption is valid. 

Other evidence which supports this assumption comes from 

Meltzer (73), Laidler (58), Friedman and Schwartz (33) and 

Klovland (54). 
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Exogenous Variables 

The exogenous variable in the DFM studies fall into 

three categories: the first group are the scale variables 

(income and wealth), the second group includes the 

opportunity cost variables (the yields on assets other than 

money, and the yield on money, including the expected rate 

of inflation) and the last group consists of other variables 

(for instance, foreign influence). 

1. The Scale Variable 

The use of income or some measure of volume of 

transactions — as a constraint on the level of money demand 

is related to the role of money as a medium of exchange. 

When the role of money as a productive asset is stressed, a 

wealth measure is generally proposed as the relevant 

explanatory variable in DFM function. Although the evidence 

is slightly in favor of wealth as the appropriate scale 

variable (12, 16, 25, 54, 57, 58, 73), there is a serious 

problem with direct measurement of such a variable. The 

wealth variable may cause estimation problems because it may 

be measured with error (39). Some studies have made 

allowance for lags in response of money holdings to 

variations in income (11, 23, 29, 36, 84). Since the use of 

lagged income in money demand studies is sparse, the income 

variable measured by GNP or GDP, is used without lags. 
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2. Opportunity Cost Variables 

As the opportunity cost of holding money increases, the 

demand for real money balances fall. The interest rate, 

which represents the opportunity cost of holding money, is 

therefore, inversely related to real money balances. 

Meltzer (73) finds a significant negative relationship 

between the DFM however defined and the rate of interest on 

20 year bonds. Laidler (56) finds statistically significant 

negative interest elasticities of DFM for both short-term 

and long-term interest rates. Other studies where a 

significant negative interest rate effect is observed 

include 1, 7, 16, 17, 34, 51, 54, 58, 67, 69, 71, 74, 75, 

78, 83, 84. 

There have been three studies where a significant 

negative relationship between the rate of interest and DFM 

is not observed: Laidler and Parkin (62), Gray, Ward and Zis 

(38) and Friedman (32). 

Between long-term and short-term rates of interest, 

some researchers argue that the short-term interest rate is 

the more relevant argument since it measures the opportunity 

cost of holding money as the rate of return on what they 

consider to be money's closest substitutes (11, 44, 56, 57). 

Interest rate on foreign securities and rate of return 

on equity capital have also been used in empirical studies 

on money demand. Lee (66) finds that yield on corporate 
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securities supplemented rather than supplanted the influence 

of the rate of return on savings and loan association 

shares, whereas Cagan and Schwartz (14) find a rate of 

return on savings deposits (computed as an average of the 

rates of return offered on a variety of such assets) to be 

important. Bank of England (4) discovers the rate of return 

on deposits with local authorities to be an important 

argument in the DFM function. Hjerpe (46) uses AAA corporate 

bond yield, rate on federal funds, 90 day T-bill rate and 

the 5 year T-bill rate. Boughton (8, 9) employs the 

Eurodollar rate, and Arango and Nadiri (3) use the 

short-term foreign interest rate, in addition to the 

domestic interest rate. As Laidler points out, the evidence 

from so many different studies is so persuasive that "it is 

probably safe to conclude that the rate of interest must be 

included in the demand function for money" (57, p. 546). 

3^ Foreign Influence 

To render the model of the economy open, many 

researchers (3, 41—to name a couple) have incorporated 

short-term foreign interest rate and/or exchange rate 

explicitly in their DFM equation. In a study of 

international price behavior, Gandolfi and Lothian (34) use 

relative price of oil (the ratio of Venezuelan crude to 

either the U.S. CPI or GNP deflator), world commodity price 

index, U.S. deflator and rest-of-world price deflator as a 
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proxy for foreign price shock. Arango and Nadiri (3) 

approximate the foreign rate of interest by means of an 

arithmetic average of the short-term interest rates of major 

OECD countries. Darrat (22) constructs the average of 

quarterly short-term interest rates for a group of five OECD 

countries which are main trading partners of the OPEC 

countries. Butter and Fase (13) include a cyclical indicator 

in their DFM equation; their theoretical justification being 

that there is substitutability between money or liquidities 

and commodities, with the cyclical indicator serving as a 

proxy for the latter. 

Cuddington (19) uses the net return on foreign assets 

(r* + x) where r* + x is the expected return on foreign 

bonds, including expected exchange rate changes. McKenzie 

and Thomas (72) assume that holdings of foreign currency 

deposits in U.K. banks by U.K. residents depend positively 

on the covered Eurodollar interest rate, negatively on the 

opportunity cost as measured by the U.K. commercial bill 

rate and the interest rate on sterling deposits, and 

positively on the level of GDP. Their results indicate a 

strong positive relationship between the Eurodollar rate and 

the holdings of foreign currency deposits. Cuthbertson 

concludes that "foreign variables do not appear to have had 

statistically well-determined effect on the demand for 

domestic money to date" (20, p. 117). 
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Darby, however, comes to a different conclusion: 

There is no question but that foreign developments 
have had a statistically significant effect on 
real quantity of money demanded in the United 
States: Real export shocks have a statistically 
significant effect on both real income and nominal 
interest rates, the major determinants of money 
demand, and real American exports depend on 
foreign income and the real price of oil. The 
level of real income may be significantly reduced 
by increases in the real price of oil, but the 
evidence on this is mixed (21, p. 484). 

In this study, the deviation from interest rate parity 

(DIRP) is used to measure the foreign influence. Poniachek 

uses it to explain short-term capital flows in Germany (79). 

The observed deviations from an interest rate parity 

condition have been explained in terms of nonmonetary yields 

(85), political risk (2, 26), transaction costs (10, 30, 31, 

80), capital controls (26), differential tax treatment (68) 

and difference between short-run and long-run relationships 

(77). Some of these and other explanations, like default 

risk and premature repatriation, are analyzed in a survey 

article by Officer and Willett (76). Lizondo examines to 

what extent transaction costs explain deviations from 

interest rate parity (70). 

4. Lagged Real Money Demand Balances 

When the Federal Reserve reduces the growth rate of Ml 

(or any other monetary aggregate) to lower inflation, its 

success depends on whether the public wants to hold lower Ml 

balances. In the short run, the Fed raises interest rates on 
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financial instruments which are substitutes of Ml. The 

public now has an incentive to switch over from Ml (i.e. to 

hold less money) to financial instruments that have a higher 

yield. This switching-over process affects prices and 

output of goods and services, because the public's demand 

for these goods and services varies negatively with interest 

rates. 

In the long-run, the stock of real money balances is 

determined by interest rates (opportunity cost of holding 

money) or income or wealth. In the short-run, the quantity 

of money actually held by the public can differ from the 

long-run, or desired level. This gap arises because it is 

too costly to rearrange portfolios constantly. Any money 

demand function must, therefore, specify the relationship 

between actual money balances and the desired level. 

Let desired real money balances be denoted as m* , and 

actual real money balances be m , and let \ be the 

adjustment coefficient, measuring the rate at which 

adjustments are made to bring actual money balances in line 

with current desired level. The adjustment process of actual 

to desired levels of money demand may be specified as : 

Log mt - log mt_i = A (Log rc* -log n^i) (4.14) 

Rewriting (4.14) in terms of actual money balances 

yields Equation 4.13, which is referred to as the Real 

Adjustment Model (RAM). White (87), Laidler (60) and 



57 

Goldfeld (36) have suggested that Equation 4.13 is 

mis-specified by expressing the partial adjustment process 

in terms of real money balances. In particular, the RAM has 

been criticized because of the implicit assumption that the 

adjustment of money holdings will occur without lag in 

response to price level changes, and that such adjustment 

will occur gradually in response to changes in income and 

interest rates. 

An alternative specification, called the Nominal 

Adjustment Model (NAM), has been suggested by Goldfeld (37) 

and White (87). The adjustment process under the NAM 

approach is as follows: 

Log M,. - Log M,.^ = A (Log m£ P t -log M ^ ) (4.15) 

where Mfc refers to the nominal money balances in period t and 

P is the price level in period t. 

In this model, the nominal money supply adjusts to 

changes in demand for money. Under NAM, money is allowed to 

adjust to price level changes with a lag, rather than a 

contemporaneous adjustment as in the RAM. The NAM 

specification of Equation 4.13 can be written as: 

log (M/P).t = /30. + £ 1 ± log X ±t + fi2± log rit + fl^log (l+t)it 

+0 ̂  log (M
t_i/

p
t)i

 + eit (4.16) 

The only difference between the RAM and the NAM 

specification is the form of the lagged dependent variable. 
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In RAM (4.13), lagged money balances are deflated by lagged 

prices, whereas in NAM (4.16), lagged money balances are 

deflated by current prices. The NAM specification has also 

been criticized for assuming that nominal money balances 

adjust passively to changes in money demand (60, 61). 

Another money demand specification which assumes that 

price level is the primary variable which adjusts to clear 

the market for money, is the Price Adjustment Model (PAM). 

Additional studies where examples of PAM specifications 

are discussed are Jonson (49), Coats (18), Laidler (60) and 

Hetzel (45). The adjustment process in PAM is as follows: 

Log Pt - log Pt_! = A (Log Mt- log m*t Pt_i ) (4.17) 

The PAM specification for Equation 4.13 is: 

log (M/P)it = fiQ ± + /Sx± log X it + 0 2 ± tJ.og rit + log (1+y) it 

+I84 ± log (Mt/P t_x) + eit (4.18) 

After conducting a battery of tests, Spencer and 

Smith (82) come to the conclusion that NAM is superior to RAM 

and PAM in terms of forecasting ability and tests of stability. 

They have no preference for any of the models based on model 

specification. 

In this study, all three money demand specifications are 

used, but the emphasis is on the RAM, as most cross-country 

studies have used the RAM specification. The results of PAM 

and NAM specifications are provided in Tables XIII 
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through Tables XVIII. 

5. Time-specific Dummy Variables 

The changing of the exchange rate system on real money 

demand of countries is adjusted for with dummy variables 

which take the value 1 in the quarters 1973.11 through 

1985.III. In all other quarters, the dummy variables are zeroes 

The first quarter of 1973 is used as a cut-off date because 

it was in March 1973 that foreign exchange markets were 

officially closed for a week and all attempts to stabilize 

exchange rates failed. 

Countries Selected and Data 

The estimates of money demand equations are derived 

using the Seemingly Unrelated Regression technique (88), 

after correction for autocorrelation using the Hatanaka 

procedure (42). Quarterly data for the period 1965.IV to 

1985.Ill is collected from the IFS database for Canada, 

Germany, the United Kingdom and France. Analyses is done for 

disaggregated samples and on the full sample. The data 

pertaining to the fixed exchange rate period is classified 

as the "Pre" period data; the "Post" period data refers to 

the data of the floating rate era. 
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Stability of Money Demand Function 

A stable demand for money implies that money supply has 

specific and predictable effects on income and interest 

rates. An unstable function would make these relationships 

less reliable and would render the impact of monetarist 

activities unpredictable. Based on their fundamental belief 

that the economy is inherently stable, monetarists believe 

monetary policy to be useful for stabilizing prices. Full 

employment and economic growth, in their view, cannot be 

achieved through discretionary monetary policy..Instead, a 

steady rate of growth in the money supply is the correct 

approach to directing the economy. If money demand 

relationships are unstable, then the predictability of money 

supply impact is lost and price stability may not be 

achieved. 

A shift in the DFM function implies a change in the 

underlying relationships involved in the function. It is 

consistent with the notion of a stable function to have 

changing values of all the observed variables (exogenous and 

endogenous). Different values of these variables are needed 

in order to estimate the functional relationships through 

statistical estimation techniques. It is not consistent with 

a stable function to have changes in the underlying 

relationships. If these relationships vary, then the 

function is unstable or shifting. 
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Since the seventies, the issue of stability of DFM 

function has been extensively debated. Researchers have 

accepted that money demand function shifted around 1973 and 

have proceeded to derive estimates for the pre-1973 and the 

post-1973 sample periods. Laumas asserts: 

In recent years the demand for money function 
(defined as Ml), which was stable in the pre-1973 
period, shifted.... we accept the general 
consensus that there was a shift in the function 
in 1973 and undertake to provide estimates of the 
demand for money for the pre-1973 and the 
post-1973 sample periods in order to pinpoint the 
parameters which have shifted (64, p. 5). 

It has been observed that, during the years 1974-75, 

the conventional money demand equation overpredicted actual 

money growth. In 1981, the money demand function is said to 

have been substantially overpredicted. In 1982, the 

conventional money demand equation underpredicted the demand 

for money balances. However, some researchers still believe 

the function to be stable. Hein concludes: 

A conventional money demand equation, however, 
shows evidence of neither substantial periods of 
overpredictions (a downshift) nor sustained 
periods of underpredictions (an upshift) in the 
underlying relationships (43, p. 35). 

Judd and Scadding list three conditions for DFM 

function to be considered stable: 

First, the demand for money relation should be 
highly predictable in a statistical sense as 
measured by the usual goodness of fit statistics, 
precision of estimated coefficients and 
(presumably) its ability to forecast accurately 
out of sample. Second, a stable demand for money 
function has relatively few arguments, a 
relationship that requires knowledge about a large 
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number of variables in order to pin it down is, in 
effect, not predictable. Finally, the variables 
that appear as arguments in the function should 
represent significant links to spending and 
economic activity in the real sector. In sum, a 
stable demand for money means that the quantity of 
money is predictably related to a small set of key 
variables linking money to the real sector of the 
economy (50, p. 993). 

In this study, tests of stability are conducted using 

the dummy variable technique. These tests indicate if a 

structural shift in money demand relationship has taken 

place in the first quarter of 1973, when the fixed exchange 

rate system collapsed. 

Methodology: The SUR Procedure 

Only two studies in the field of monetary economics 

have employed the SUR technique. The first study (Putnam and 

Wilford (81)) deals with the determination of international 

reserves of a particular country using the monetary approach 

to the balance of payments. They justify the selection of 

their estimation technique by arguing that "the reserve flow 

equation for the ith country may have an error which is 

related to the error of the jth country" (81, p. 66). In 

other words, E( u l tuj t) * 0 where ujt = error in time t for 

the jth country. 

The rationale they employ for assuming non-zero 

correlation between error terms across countries can be 

easily applied to money demand studies. They contend: 

First it is evident that a principal relation 
which may not be captured in the independent 
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variables of the individual equations is the 
effect of any shocks directly or indirectly 
derived from integrated financial systems. During 
the period of fixed exchange rates, domestic 
credit creation in the reserve country (i.e. the 
United States) had an impact on world 
international reserves and world money supply. 
Deviations in credit conditions in the reserve 
currency country may not be completely reflected 
in current world prices and interest rates but 
would still affect the balance of payments of many 
countries. Second, real factors which tend to 
disrupt a major segment of world trade may also 
lead to correlation of the error terms of reserve 
flow equations. For instance, a dock strike in the 
United States or a drought in a major agricultural 
region of the world might cause shocks in several 
countries' reserve flows simultaneously (81, PP-
70-71). 

The results of their study indicate an improvement in 

the efficiency of the estimates of their equations. The 

second study (Keneally and Van Nhan (52)) is a reapplication 

of the Hodgson and Schneck (47) study with modifications 

made in the data, assumptions and the estimation technique. 

Keneally and Van Nhan (52) assume that the world market is 

in equilibrium in their model which determines exchange 

market pressure. They justify the use of the SUR technique 

because the assumption of equilibrium in the world money 

market suggested that the error terms across the individual 

country exchange market pressure equations may be correlated 

(52). The same logic would imply non-zero correlation 

between the money demand equations across different 

countries. 
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Further justification for the SUR technique is provided 

by Kmenta (55), which says: 

Examples of such (seemingly unrelated) regressions 
would be demand functions for various commodities 
or production functions for different industries, 
with observations made over time (or over some 
cross-sectional units) (55, p. 518). 

An important advantage of SUR technique over the OLS 

regression is that the SUR estimate is unbiased and 

efficient whereas the OLS estimate is merely unbiased. 

Further, the SUR technique also allows correct F tests 

across equations, thereby making the conclusions from the 

test more accurate. These test statistics might also 

indicate significant variables found to be non-significant 

in earlier studies due to the relative inefficiency of the 

OLS estimation procedure. In this regard, Edwards (27) finds 

that the SUR technique not only improves the estimate, but 

leads to the non-rejection of a hypothesis, which was 

rejected using OLS. Edwards (27) was commenting on Isard 

(48) who rejects the market efficiency hypothesis for the 

lira/dollar exchange market. 

The SUR technique suffers from some of the traditional 

limitations of the OLS technique. If multicollinearity is 

present, then the gain in efficiency might be lost. 
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CHAPTER V 

EMPIRICAL FINDINGS AND IMPLICATIONS 

Estimation Procedure 

The estimation of parameters of the Real Adjustment 

Model (Equation 4.13) is done in the following stages: 

Stage 1: 

The parameters of the equation are estimated using the 

ordinary least squares regression procedure, with real money-

balances as the dependent variable, and real income, 

interest rate and DIRP as the explanatory variables. All 

analyses is performed on logarithmic transformations of 

quarterly data. For a description of the data, see Appendix 

C. 

Stage 2: 

The predicted value of the dependent variable is lagged one 

quarter (called "Estimated Lagged YHAT"), the dummy variable 

and all interaction terms between the dummy and each 

independent variable (namely, real income, interest rate, 

DIRP and Estimated Lagged YHAT) are added to the original 

set of independent variables. An ordinary least squares 

regression is fitted on this new set of independent 

variables, and the residuals estimated. In this stage, the 

data is transformed to correct for first-order serial 

autocorrelation for purposes of SUR estimation. 

74 
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Stage 3̂ : 

The residuals obtained from Stage 2 are lagged one quarter 

(called "Estimated lagged Residuals") and included in the 

new set of transformed variables. The seemingly unrelated 

regression technique is applied on all transformed variables 

in this stage, with real money balances as the dependent 

variable, and real income, interest rate, DIRP, Estimated 

Lagged YHAT, the dummy, the four interaction dummies and the 

Estimated Lagged Residuals as the independent variables. 

The three stages are a combination of instrumental 

variables technique (12, Chapter 6), Hatanaka s 

'Residual-adjusted Aitken Estimator' (18, pp. 201-202) and 

Zellner's Seemingly Unrelated Regression technique (26). The 

autocorrelation problem is not resolved in the first stage. 

To obtain a consistent estimate of the autocorrelation 

coefficient, the raw data was transformed using the AUTOREG 

procedure.1 The second stage yields consistent estimates of 

the lagged endogenous variable. 

The Durbin-Watson statistic obtained in the second 

stage cannot be used to test autocorrelation, as it is 

biased towards two if the model has a lagged dependent 

variable as one of its regressors (11, 22). An alternative 

test statistic, Durbin's h statistic, was developed to 

detect autocorrelation when a lagged endogenous variable is 

present in the model (12). This test is based on the "h 

i See SAS/ETS User's Guide, Version 5 Edition, Cary, 
N.C., SAS Institute Inc., 1984, pp. 183-219. 
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statistic" 

/ n 
h = r, / 

/ 
\/ 1 - n V(bj) 

where rx is the first-order autocorrelation coefficient 

calculated from the least squares residuals, V(bx) is the 

least square estimate of the variance of the coefficient of 

lagged dependent variable, and n is the number of 

observations. 

In this study, the Durbin's h statistic could not be 

calculated as n VCbj^) was greater than one in most cases. 

Durbin provides an alternative test where the residual at 

time t is regressed on the residual at time t-1 and all 

other independent variables (including the lagged dependent 

variable). If the coefficient on the lagged residual is 

significant, then autocorrelation is significant. Before 

proceeding on to the third stage, this test is performed, 

and autocorrelation was observed in almost all cases. To 

correct for autocorrelation, the Hatanaka's 

"residual-adjusted Aitken estimator" is employed. In the 

final stage, the lagged residuals obtained from the second 

stage are added to the set of the (transformed) independent 

variables (18). The SUR technique is applied to obtain 

consistent, unbiased, and efficient estimates of the 

parameters. 
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The same procedure is employed in the estimation of the 

Nominal Adjustment Model (Equation 4.16) and Price 

Adjustment Model (Equation 4.18) except for the following 

differences in Stage 1: 

1. In estimation of Equation 4.16, lagged real income 

and the current price level are used as instruments 

to obtain the predicted values of nominal money 

balances. The lagged dependent variable in Equation 

4.16 is derived as the difference between the 

predicted lagged nominal money balances and the 

current price level. 

2. In estimation of Equation 4.18, lagged real income 

and nominal money balances are used as instruments to 

obtain the predicted values of price level. The 

lagged dependent variable in Equation 4.18 is 

obtained by taking the difference between nominal 

money balances and the predicted lagged price level. 

The second stage of the estimation procedure yields 

consistent estimates of the lagged dependent variable for 

all equations (4.13, 4.16 and 4.18). Stages two and three 

are common for all three equations and yield consistent, 

unbiased and efficient estimates of the parameters. 

In money demand literature, Hatanaka's 

"residual-adjusted Aitken estimator" has been used in the 

estimation of the money demand function by Lieberman (21), 
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Laumas and Spencer (20), Hafer and Hein (16)/ and Spencer 

(26). Earlier studies of money demand such as those by 

Goldfeld (14), Judd and Scadding (19), Boughton (7) and 

Darrat (11) have derived estimates of the parameters after 

adjusting for autocorrelation with the help of 

Cochrane-Orcutt procedure.2 This approach gives inefficient 

coefficient estimates in the presence of a lagged dependent 

variable (5). It has been shown that the Cochrane-Orcutt 

procedure may not iterate to a global minimum of regression 

mean square error (16, p. 28). 

To test for stability of model, a joint F test is 

performed on all interaction dummy variables for each 

country. The null hypothesis is that all interaction dummy 

variables for a particular country are jointly equal to 

zero. The presence of economic interdependence can be tested 

by performing a joint F test on DIRP variables across 

countries, the null hypothesis being that DIRP variables for 

all countries are jointly equal to zero. Similar joint F 

tests are conducted on other independent variables (namely, 

real income, interest rate and lagged dependent variable). 

2 in the present study, Equation 4.13 is also 
estimated after correction for autocorrelation using the 
Cochrane-Orcutt procedure. The estimates obtained are very 
similar to the ones derived under the procedure used in 
this study. 
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Empirical Results 

The major focus of analyses in this study is on the 

Real Adjustment Model, as all earlier multi-country studies 

used this money demand specification. The results for 

Nominal Adjustment Model and the Price Adjustment Model are 

provided in Tables XIII through Tables XVIII. 

The analyses is divided into four parts: 

(a) Stability of the Model: If the model is found to 

be structurally stable, then results are reported 

for the entire time period (the "full" period). 

Otherwise, results are reported for "pre" and 

"post" periods separately. 

(b) Domestic determinants of real money demand (Hypothesis 3): 

The significance of real income, interest rate, and lagged 

real money balances is tested and reported. 

(c) DIRP as a determinant of real money demand (Hypothesis 1): 

The significance of DIRP is investigated. Economic 

interdependence among countries is tested indirectly. 

(d) Joint tests of equality of coefficients across countries 

(Hypothesis 4). 

Tests of Stability 

The analyses covers period 1965.IV through 1985.III. It 

is possible that a shift in the DFM function could have 

taken place in the first quarter of 1973, when most major 

currencies started floating. According to Al—Khuri and 

Nsouli: 
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The change from a fixed to a floating exchange 
rate regime could have caused a shift in the 
demand for money function. The major reason 
accounting for this is that a given portfolio 
holder will be faced with a greater degree of 
uncertainty under floating exchange rates and will 
therefore act differently to adjust his foreign to 
domestic asset holdings than if exchange rates had 
been fixed. This would be reflected in a change in 
the short-run income, interest and price 
elasticities, as these are functions of the speed 
of adjustment (2, p. 88). 

To examine whether such a shift occurred in the first 

quarter of 1973, dummy variables have been included in the 

model (4.13), and a joint F test is performed on the 

interaction dummies for each of the countries. If the test 

indicates that interaction dummies are jointly significant, 

then we can conclude that a shift occurred in the underlying 

relationship in the DFM model. This test is equivalent to 

the Chow test (8). If the effect of the shift is ignored, 

then the estimates obtained from the money demand model will 

be biased. The results of the joint F tests are given in 

Table I. 

The RAM model is not stable for all countries at ten 

per cent confidence for the narrow measure of money. Only 

the U.K. DFM function exhibits stability when the broad 

measure is used. It is interesting to note that the German 

money demand function is stable for both measures of money 

under the PAM specification, but is unstable under the RAM 

specification. Additional support for stability of the U.K. 

money demand function comes from NAM (M3). Since the focus 
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TABLE I 

TESTS OF STABILITY 

(COMPUTED F VALUES AND THEIR PROBABILITIES) 

Definition of Money 

Ml M2 (or M3) 

Country RAM NAM PAM RAM NAM PAM 

Canada 
PROB > F: 

19. 
0. 

7719 
0001 

2.2333 
0.0657 

7.7423 
0.0001 

4.5034 
0.0015 

6.7910 
0.0001 

79.4182 
0.0001 

Germany 
PROB > F: 

5. 
0. 

2031 
0005 

7.3995 
0.0001 

1.6317 
0.1665 

14.9959 
0.0001 

4.2770 
0.0023 

1.5956 
0.1757 

U.K. 
PROB > F: 

2. 
0. 

6115 
0359 

2.9029 
0.0223 

0.1127 
0.9780 

0.9584 
0.4308 

0.7152 
0.5821 

2.1588 
0.0739 

France 
PROB > F: 

2. 
0 . 

0149 
0927 

3.3922 
0.0099 

85.1884 
0.0001 

25.4208 
0.0001 

9.5934 
0.0001 

61.1044 
0.0001 

a rs r« 

i N U U C -L . iNU-L-L. iiQ . W — 

country are equal to zero. 
Note 2: Data covers the period 1965.IV-1985.Ill. Dummies take the 

value 0 for the period 1965.IV-1973.I, and 1 elsewhere. 
Note 3: Interaction dummies on the intercept, real income, 

interest rate, DIRP and lagged dependent variable are 
tested for significance jointly. 

of this study is on the RAM formulation, the results of the 

test for stability of the RAM model are used. 

A shift in the DFM function has taken place after the 

changeover from fixed to floating exchange rate system. 

Consequently, it is not possible to use the equations 

estimated over the "full" period, wherever a shift is 

detected. Accordingly, three sets of equation are estimated 

for each country: one set is estimated over the entire 
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period, 9. second set is estimated over the period ending 

with the first quarter of 1973, and a third set is estimated 

over the period beginning with the second quarter of 1973. 

Since the only evidence of stability is found in the U.K. 

DFM function (using the broad measure), the DFM function for 

U.K.(M3) is estimated over the entire period, instead of 

over the "pre" and the "post" periods. 

All results are reported on a "pre" and a post period 

basis, except for U.K. money demand function (M3), where the 

results are reported for the "full" period. Consequently, 

comparison of estimates with those derived from other 

studies should be viewed with caution. Income and interest 

elasticities for Canada and France are not reported in the 

results because the coefficient of adjustment is negative. 

Boughton (6, 7) also does not report elasticities for some 

countries where he finds the coefficient of adjustment to be 

negative. 

Domestic determinants of money demand 

Real Income 

In the "pre" period, real income is a significant 

determinant of real money demand for Germany and the U.K. 

for both measures of money. The coefficient of the income 

variable for France is significant, but has the negative 

sign. In the post period, only real income of the U.K. is 

significant when Ml measure is used; real incomes of 
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Germany, U.K. and France become significant when the broad 

measure is employed. 

One common conclusion is that real income of the U.K. 

is an important determinant of money demand, regardless of 

the money measure used. For Germany, real income is 

significant (except in the "post" period for Ml). Real 

income does not seem to be a major determinant of money 

demand for Canada and France. 

The long-run income elasticity is derived by dividing 

the coefficient on the income variable by one minus the 

coefficient of the lagged dependent variable. The income 

elasticities for both measures of money are given in Table 

II. 

The common assumption of unitary elasticity in the 

demand for money function is not valid for all countries. 

The findings indicate the assumption may be valid for 

Germany and France, whereas the income elasticity is 

consistently below one for Canada. Smith and Winder (25) 

find long-run income elasticity for Canada (using the narrow 

definition) to be 0.631 and Clinton (10) obtains 0.738 to be 

the income elasticity. The results for the U.K. are mixed. 

Except for Boughton (6, 7), all other studies give an income 

elasticity of less than one for the U.K. money demand 

function. The range of income elasticity estimates for the 

U.K. is quite wide. Hacche (15) obtains 0.7 as the long-run 
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TABLE II 

LONG-RUN INCOME ELASTICITY OF MONEY 

Definition of Money: Ml 

Study Canada Germany U. K. France 

This Study (Pre) 
(Post) 

— 

0.993 
0.606 

o
 o
 

424 
927 

Adenkule (1968) 0.870 1.160 1.290 

Arango & Nadiri 
(1981) 0.955 1.050 o. 756 

— 

Boughton (1979) 0.790 1.080 l. .320 0.900 

Boughton (1981) 0.786 1.070 l, . 320 0.921 

Cuddington (1983) 0.640 1.210 o, .140 
— 

Definition of Money: M2 (or M3) 

This Study (Pre) 
(Post) 

— 

2.514 
1.211 

l .417* 
— 

Boughton (1979) 1.570 1.460 1.250 

Boughton (1981) 1.567 1.509 1.255 

Butter and Fase 
(1981) 

— 

1.030 2 .130 1.510 

Cuddington (1983) 1.182 1.950 

* Estimated for the full period. 
Note: The pre-period covers 1965.IV-1973.I and the post 

period 1973.11-1985.Ill. 

income elasticity'of demand for the U.K. For France, Melitz 

(22), obtains income elasticities ranging from 0.367 to 

0.901 depending on the choice of additional arguments in his 

French money demand function. 
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When the broad definition of money is employed, all 

income elasticities are found to be greater than one. It is 

difficult to make useful comparisons of income elasticities 

across countries, as the definition of "broad" money is not 

consistent across countries. For instance, the M3 definition 

of France and the U.K. are not consistent with the M2 

definitions of Germany and Canada. 

The income elasticities obtained under the M2 

definition display two common characteristics: (1) They are 

uniformly greater than the corresponding figures for the Ml 

function, and (2) They are generally greater than unity. 

This pattern suggests that the demand for time deposits is 

very sensitive to growth in income. 

Interest Rate 

The interest rate coefficient has the right sign and is 

a significant determinant of DFM over the "pre" period for 

Canada, Germany and the U.K. for both measures of money. 

Interest rate is not significant in explaining money demand 

under any measure of money for France. It should be noted 

that the proxies for interest rates are different across 

countries, and therefore, interest elasticities should be 

interpreted with caution. The interest elasticity is 

obtained by dividing the coefficient on the interest 

variable by one minus the coefficient of lagged money 

balances. Table III shows interest elasticities for money 

tyOA ^ WdeI b0th meaSUr6S " m0nSy' 
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TABLE III 

LONG-RUN INTEREST ELASTICITY OF MONEY 

Definition of Money: Ml 

Study Canada Germany U. K. £ ranee 

This Study (Pre) 
(Post) 

-0.040 
-0.075 

-0. 
-0. 

219 
098 

— 

Adenkule (1968) -0.080 -0.310 •"0.220 

Arango and 
Nadiri (1981) -0.098 -0.062 -0. .139 

— 

Boughton (1979) -0.190 -0.150 -0 . 510 -0.330 

r\ n T 1 

Boughton (1981) -0.190 -0.070 -0 . 204 -0.371 

Definition of Money: M2 (or M3) 

This Study (Pre) 
(Post) 

— 

-0.163 
-0.038 -07051 

Boughton (1979) -0.260 -0.400 -0.050 

Boughton (1981) -0.930 -0.400 -0.051 

Butter and Fase 
(1981) 

— 

-0.250 0.130 -0.280 

+-V>ia nnci'l" 

J N O U S . -Lilts W W , 

period 1973.11-1985.Ill. 

The results indicate that the long-run interest 

elasticities are all less than one. The range of 

elasticities is quite wide. This could be due to different 

proxies being used for interest rates by different 

researchers. For instance, Boughton (6, 7) uses short-term 
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"market interest rates," savings deposit rates; Butter and 

Fase (8) use the quarterly averages of long-term interest 

rates and Arango and Nadiri (4) use the call money rate for 

Canada, Germany and the U.K. 

The pattern of interest elasticities is less well 

defined. All of the demand functions for M2 or M3 show some 

response to interest rates, although the overall response 

seems to more varied than that found on the narrower 

definition of money. 

Coefficient of Adjustment 

The coefficient of adjustment {\) is determined by 

subtracting the coefficient on the lagged dependent variable 

from one. The lower the speed of adjustment, the longer the 

time period necessary for actual money stock to adjust to 

the change in the desired money stock. 

During the "pre" and "post" period, all coefficients of 

adjustment are significant in explaining real money demand. 

For France, the coefficient of adjustment is negative for 

the "pre" and the "post" periods under the narrow measure of 

money. The estimates of coefficient of adjustment for this 

and other studies are given in Table IV. 

For Canada, the post-period estimates of speed of 

adjustment are in line with the estimates from other 

studies. The coefficients of adjustment of Germany and the 

U.K. are generally higher than those for Canada and France. 
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TABLE IV 

COEFFICENT OF ADJUSTMENT (A) 

Definition of Money: Ml 

Study Canada Germany U. K. France 

This Study (Pre) 
(Post) 

0.002 
0.177 

0.722 
0.226 

0. 
0. 

613 
439 

Arango and 
Nadiri (1981) 0.266 0.435 0. 201 

Boughton (1979) 0.200 0.310 0. 088 0 . 097 

Boughton (1981) 0.201 0.299 0. 088 0 . 089 

Cuddington (1983) 0 .130 0.140 0. 130 

Al-Khuri and Nsouli 
(1978) 0.690 0.530 0, .420 0. 410 

Definition of Money: M2 (or M3) 

This Study (Pre) 
(Post) 

0.385 
0 . 066 

0.331 
0.555 

0 .455* 0 . 
o, 
. 211 
.491 

Boughton (1979) 0.087 0 .058 0 . 047 

Boughton (1981) 0.097 0.053 0 . 047 

Cuddington (1983) 0.220 0.220 0 . 510 

Al-Khuri and Nsouli 
(1978) 0.570 0.100 0 .020 0 .270 

" fistimaveu i u i w i c j . u . i . a . . 

Note: The pre-period covers 1965.IV-1973.I and the post 
period 1973.11-1985.Ill• 

In other words, the time period necessary for the actual 

money stock to adjust to the change in the desired money 
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stock is small. In the case of narrow money, the post-period 

coefficients of speed of adjustment are more in agreement 

with other studies, although no single factor appears to 

clearly explain the cases where differences arise. In the 

case of broad money, the high coefficients of speed of 

adjustment for Germany and the U.K. can be explained by 

restrictions on capital outflows in the U.K. and an upward 

movement of the mark vis-a-vis other currencies. These 

factors may have induced people to hold money in domestic 

interest-bearing accounts. 

DIRP as a determinant of real money demand 

The deviation from interest rate parity can affect 

demand for real money balances in a country. The existence 

of DIRP may induce portfolio holders to switch their 

holdings from domestic assets to foreign assets or vice 

versa. A priori, the sign on the coefficient cannot be 

known. If the sign on the coefficient of DIRP variable is 

positive, it would imply that there is an incentive for 

capital inflow. A negative sign on the coefficient would 

imply an incentive for capital outflow, and therefore, a 

decrease in real money balances. 

The results of the study indicate that none of the 

coefficients on the DIRP variable are significant in the 

post period for narrow and broad measures of money (except 

for broad measure of money for the German money demand 
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function). During the pre period, however, the Canadian DIRP 

and the U.K. DIRP variables are significant for narrow 

measure of money, and only the German DIRP is significant 

for broad measure of money. For the full period, the U.K. 

DiRP turns out to be highly significant in explaining real 

money demand using the broad measure. The evidence points to 

the fact that under the fixed exchange rate system, the 

opportunities of covered interest arbitrage were greater, 

which could have induced domestic residents to hold foreign 

money balances. Table V reports the coefficients on the 

DIRP variable. 

The broad measure of money is more relevant for 

analyzing the coefficient of DIRP variable as the broad 

measure covers interest-bearing assets. It is more likely 

for the model using the broad measure to pick up the effects 

of covered interest differential. 

Focusing on the broad measure of money, we find that 

the German money demand function has a positive coefficient 

on the DIRP variable in the post period, whereas the British 

money demand function has a negative coefficient on DIRP for 

all periods (pre, post and full). This result is not 

surprising because the German mark has shown a rising trend 

against the dollar since the breakdown of the exchange rate 

regime. This may have caused investors to hold their 

balances in German marks, in anticipation of further 
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TABLE V 

COEFFICIENT ON THE DIRP VARIABLE 

Definition of Money: Ml 

Study Canada Germany U.K. France 

This Study (Pre) -3.747 -0.104 
T-statistics (-2.053) (-0.655) ( 1.929) (0.71 ) 

This Study (Post) -0.486 0.187 

T-statistics (-1.596) (1.398) ( 1.285) ( 0.074) 

Definition of Money: M2 (or M3) 

This Study (Pre) -0.024 -0.140 
T-statistics (-0.055) (-0.427) (-1.955) (-0.222) 

This Study (Post) 0.271 O U T -0.306 0.075 
T-statistics (1.584) (1.766) ( 1.196) (1.306) 

This Study (Full) ~ ~ /"2'oni^ ~~ 
T-statistics z.yuz; — 

Note: Pre Period: 1965.IV-1973.I; Post Period: 1973.II-
1985.Ill; Full period: 1965.IV-1985.Ill. 

appreciation. This could have increased demand for real 

money balances in Germany• 

As far as the U.K. is concerned, the British pound has 

declined against the dollar since June 1975. Severe 

restrictions were put in place on capital outflows of the 

U.K. residents. To invest abroad, the British residents had 

to acquire "investment dollars" which were deposits of 

foreign currencies. These "investment dollars could be used 

to purchase quoted foreign currency securities, and for 
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approved direct investment in non-sterling countries (17). 

These capital control restrictions reduced the demand for 

the British assets (currencies) by foreigners. The British 

residents might have switched their investments into 

domestic alternative assets, as the opportunities for 

overseas investment were restricted. Economic 

interdependence can be said to have existed between Germany, 

the U.K. and the United States. That DIRP shows up as a 

significant variable in the U.K. DFM function, despite costs 

of transferring capital overseas, is a very strong indicator 

of economic interdependence. 

For Canada, the DIRP is significant at twelve per cent 

confidence level in explaining real money demand in the post 

period. The significance of DIRP could be due to the 

physical proximity of Canada to the American financial 

markets. The availability of sophisticated telecommunication 

facilities weakens this argument. Estimates of the money 

demand function of France are poor compared to demand 

functions for other countries. Interpretation of the 

estimates from the French money demand function must be 

exercised with caution. 

Testing for Ecfuality of Coefficients 

For determining whether the coefficients on each 

independent variable, namely, the real income, interest 

rate, DIRP and lagged real money balances, are jointly equal 
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to zero across Canada, Germany, U.K. and France, a joint F 

test was performed. The results of the tests are given in 

Table VI. 

TABLE VI 

F TEST FOR JOINTLY NON-ZERO COEFFICIENTS 

(COMPUTED F VALUES AND THEIR PROBABILITIES) 

Definition of Money 

Ml M2 (or M3) 

Variable Pre Post Pre Post 

Real Income 
PROB > F: 

15.8184 
0.0001 

2.6895 
0 .0330 

24.3979 
0.0001 

3.4426 
0.0099 

Interest Rate 
PROB > F: 

5.0371 
0.0010 

1.4591 
0.2170 

1.7240 
0.1506 

3.0623 
0.0182 

DIRP 
PROB > F: 

2.1123 
0.0848 

1.4237 
0 .2284 

1.0652 
0.3778 

1.6825 
0.1565 

Lagged Dep. Var 8.8215 17.2944 
PROB > F: 0.0001 0.0001 

2.1635 
0.0001 

10.0628 
0.0001 

Note 1: Null H0: Coefficients are jointly non-zero across 
countries. 

Note 2: The pre-period covers 1965.IV-1973.I and the post 
period 1973.11-1985.Ill. 

Real income is a significant factor in explaining money 

demand for each country. The interest rate is jointly 

significant in the pre period (with the narrow definition) 

and in the post period (with the broad definition). This 

suggests that interest-bearing assets gained in importance 

in the four countries, possibly due to financial innovations 
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in the post period. The effect of innovations may not have 

been picked up by the model using the narrow measure of 

money. The indirect test of economic interdependence fails 

because the DIRP is not significant under the broad measure 

of money. It is possible that economic interdependence, if 

any, may not be strong enough to be picked up by the RAM 

specification. 

Implications for Monetary Policy 

The issue in this study is economic interdependence 

among four industrialized countries and its implications for 

monetary policies. That DIRP variables are found to be 

non-significant for Canada and for France does not 

necessarily mean lack of interdependence them and other 

countries; it does not mean that France and Canada are 

insulated from the effects of foreign interest rate and/or 

exchange rate movements. It may mean that DIRP is not a 

significant factor in explaining real money demand for those 

countries. The foreign influence, measured by DIRP, could 

impact imports of capital items, or the efficiency of 

foreign exchange markets, with its effect on real money 

being minor. An alternative unlikely explanation for 

non-significance of the foreign variable could be that the 

forward markets in Canada and France are more efficient than 

those of Germany and the U.K. 



95 

It is possible that the quarterly data used in this study 

is inadequate to measure the fast responses of interest 

arbitrageurs and currency speculators. Transaction costs, 

taxes, restrictive capital control laws and political risk 

may subdue the effect of DIRP on real money demand. An 

investor may perceive such hidden costs and may not shift 

his portfolio to take advantage of covered interest 

arbitrage. These costs may cause foreign money balances and 

domestic money balances to be imperfect substitutes. 

The stability of the model is important from a policy 

viewpoint. An unpredictable relation between the demand for 

real money balances and its determinants causes policy 

problems--such as which target variable to pursue. The 

demand for money function shifted in the early seventies, 

and consequently, policies based on the stability assumption 

were wrong. 

A stable money demand function is critical to 

macroeconomic theory and policy. The policy implications of 

a stable money demand function are outlined by Osborne as 

follows: 

A stable money-demand function is a precondition 
for an effective monetary policy. If the demand 
function is stable, monetary policy can be 
effective merely by avoiding actions that 
destabilize the money supply. But if the demand 
function is unstable, monetary policy must try to 
accommodate it with frequent changes in supply. 
This latter task is universally recognized as more 
difficult than the former and is, on some views 
(such as those of the Monetarists and the Rational 
Expectationalists), impossible in practice (24, p. 
14) . 
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Typical monetarist rules assume that the relationships 

in the money demand function are stable. If the function is 

unstable, a policy prescription such as Friedman's monetary 

rule is pointless. 

The apparent shift in money demand functions may be due 

to the change from a fixed to a floating exchange rate 

system. The broad implications of a changeover in the 

exchange regime may be summarized as follows: It is 

possible that the floating rate system has strengthened 

international economic interdependence. Under the present 

conditions of high international capital mobility, coupled 

with divergent monetary policies of major countries, it is 

more necessary for monetary authorities to have an 

international perspective in formulating domestic monetary 

policies. The monetary authorities should consider the 

effects upon, and the repurcussions from, foreign 

disturbances (3). 

Future research in this area should look at 

interdependence of national monetary policies, the impact of 

capital control barriers on the autonomy of the monetary 

authorities and the role of exchange rate management 

policies of central banks in achieving economic goals. 

Research also needs to be done on methodological issues such 

as the appropriate specifications of the money demand 

functions of countries, stability, and measures for 
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correcting serial correlation, simultaneity and 

multi-collinearity. Variables may need to be defined 

differently in the context of "openness" of economies. An 

integration of monetary theory and theories explaining 

assets and money markets may provide a better understanding 

of the functioning of the economic system. 
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TABLE VII 

REAL ADJUSTMENT MODEL: DUMMY=0 FOR PRE 1973.1 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest 
Income 

DIRP Estimated Dummy* 
Lagged Real 
YHAT Income 

Canada 

U.K 

-11.803 1.939 0.023 -3.770 -0.417 1.933 
(-3.197) (3.638) (0.213) (-2.966) (-0.841) (-3.224) 

Germany ^ 6 2 6 0^96 -0.019 "0.023 0.385 
(-3.848) (3.869) (-1.170) (-0.128) (2.363) (-2.798) 

-3.077 0.351 -0.174 
(-2.754) (2.380) (-2.375) 

-0.560 -0.135 0.236 
(-1.345) (-0.288) (1.176) 

France 0.445 -0.116 -0.008 0.036 
(0.932)(-0.873) (-0.305) (0.139) 

1.236 -0.174 
(3.388) (-0.688) 

Definition of Money: M2 (or M3) 

Canada -3.795 0.655 -0.044 
(-1.932) (1.788) (-1.429) 

0.097 0.491 -0.429 
(0.205) (1.767) (-0.960) 

Germany -5.720 0.922 -0.023 
(-2.775) (2.773) (-1.135) 

0.221 0.512 -0.426 
(1.027) (2.665) (-0.866) 

U.K -2.570 0.632 0.046 -0.987 0.515 0.008 
(-1.838) (1.955) (0.439) (-1.322) (1.502) (0.019) 

France -1.819 0.282 -0.023 0.041 
(-1.603) (1.504) (-1.017) (0.149) 

0.823 -0.247 
(5.391) (-0.464) 
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TABLE VII (Continued) 

REAL ADJUSTMENT MODEL: DUMMY=0 FOR PRE-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Dummy* 
Interest 

Dummy* 
DIRP 

Dummy Dummy* Estimated 
Estimated Lagged 
Lagged YHAT Residuals 

Canada -0.261 
(-2.102) 

3.395 
(2.546) 

10.487 
(2.527) 

0.754 
(1.326) 

0.710 
(4.893) 

Germany -0.006 
(-0.287) 

0.223 
(1.042) 

5.006 
(2.773) 

0.542 
(2.408) 

1.111 
(7.503) 

U.K. 0.144 
(1.710) 

0.426 
(0.979) 

0.435 
(0.318) 

0.958 
(1.767) 

1.262 
(7.410) 

France 0.023 
(0.567) 

0.004 
(0.013) 

1.369 
(1.570) 

0.044 
(0.063) 

0.796 
(6.407) 

Definition of Money: M2 (or M3) 

Canada 0.089 
(2.303) 

0.194 
(0.385) 

2.688 
(1.113) 

0.333 
(1.002) 

1. 089 
(7.918) 

Germany 0.004 
(0.172) 

0.003 
(0.014) 

3.176 
(1.044) 

-0.079 
(-0.279) 

0.602 
(4.656) 

U.K. -0.138 
(-1.159) 

0.533 
(0.678) 

-0.387 
(-0.206) 

-0.122 
(-0.261) 

1.973 
(5.005) 

France 0.003 
(0.099) 

0.087 
(0.301) 

2.650 
(0.828) 

-0.282 
(-0.663) 

0.824 
(5.621) 
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TABLE VIII 

NOMINAL ADJUSTMENT MODEL: DUMMY=0 FOR PRE 1973.1 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP 
Income 

Estimated Dummy* 
Lagged Real 
YHAT Income 

Canada -2.285 0.517 0.104 -3.827 1.014 0.064 
(-0.356) (0.533) (1.787) (-3.162) (0.995) (0.065) 

Germany -2.682 0.401 -0.021 0.243 
(-1.301) (1.303) (-1.057) (1.044) 

0.625 -0.271 
(2.407) (-0.632) 

U.K. -2.166 0.299 -0.151 -0.414 
(-2.341) (2.616) (2.960) (-1.120) 

0.454 0.328 
(0.569) (1.939) 

France 0.059 -0.051 -0.067 -0.114 
(0.132)(-0.347) (-3.447) (-0.427) 

1.086 -0.008 
(2.535) (-0.592) 

Definition of Money: M2 (or M3) 

Canada -2.273 07420 O l o -0.102 0-729 "1-250 
(-0.944) (0.980) (0.498) (-0.227) (2.154) (-2.527) 

Germany -7.278 1.181 -0.033 0.307 
(-3.460) (3.548) (-1.618) (1.211) 

0.327 -0.698 
(1.982) (-1.811) 

U.K -3.472 0.830 
(-2.277) (2.474) 

0.029 -0.775 
(0.288) (-1.056) 

0.285 -0.622 
(0.607) (-1.265) 

France -2.632 0.424 -0.071 -0.038 
(-2.685) (2.623) (-3.663) (-0.145) 

0.642 -0.324 
(5.380) (-1.372) 
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TABLE VIII (Continued) 

NOMINAL ADJUSTMENT MODEL: DUMMY=0 FOR PRE-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Dummy* 
Interest 

Dummy* 
DIRP 

Dummy Dummy* Estimated 
Estimated Lagged 
Lagged YHAT Residual 

Canada 

o
 
^
 

I 
1 

357 
633) 

3.627 
(2.900) 

-0.521 
(-0.505) 

-2.135 
(-0.329) 

0. 
(4. 

585 
405) 

Germany -0. 
(-1. 

031 
461) 

0.052 
(0.204) 

0.248 
(0.645) 

1.690 
(0.595) 

1. 
(6. 

100 
318) 

U.K. 0. 
(1. 

059 
015) 

0.157 
(0.411) 

0.457 
(0.515) 

-0.667 
(-0.547) 

1. 
(7. 

232 
901) 

France 0. 
(2. 

066 
340) 

0.163 
(0.588) 

0.316 
(0.453) 

0.571 
(0.990) 

0 . 
(6. 

936 
754) 

Definition of Money: M2 (or M3) 

Canada 0 
(2 

.072 

.533) 
0.429 
(0.907) 

0.557 
(1.521) 

7.140 
(2.577) 

0 
(6 

. 949 

.531) 

Germany -0 
(-0 

.008 

.373) 
-0.228 
(-0.816) 

0.298 
(1.313) 

4.405 
(1.849) 

0 
(4 

. 647 

.929) 

U.K. -0 
(-0 

.114 

.966) 
0.202 
(0.260) 

0.273 
(0.504) 

2.332 
(1.089) 

2 
(5 

.050 

.198) 

France 0 
(1 

.046 

.824) 
0.133 
(0.488) 

0.065 
(0.295) 

2.546 
(1.876) 

0 
(6 

. 924 

.716) 
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TABLE IX 

PRICE ADJUSTMENT MODEL: DUMMY=0 FOR PRE 1973.1 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP 
Income 

Estimated Dummy* 
Lagged Real 
YHAT Income 

Canada -1.900 0.277 -0.054 "0-088 0.754 "O-S" 
(-3.486) (2.736) (-2.056) (-0.144) (16.906) (-6.716) 

Germany -2.987 
(-2.523) 

0.439 -0.017 -0.085 0.771 -0.292 
(2.492) (-1.017) (-0.546) (4.291) (-1.282) 

U.K. -0.977 
(-1.612) 

0.131 -0.033 -0.107 0.638 0.125 
(1.317) (-0.679) (-0.347) (2.998) (0.717) 

France -0.864 
(-3.467) 

0 175 -0.019 0.003 0.700 "0.284 
(3.995) (-0.994) (0.014) (3.874) (-3.689) 

Definition of Money: M2 (or M3) 

Canada -0.643 (Tl45 0.005 0.115 1.094 
(-0.490) (0.623) (0.273) (0.278) (5.400) (-1.666) 

Germany -5.889 0.926 -0.019 "0.384 0-604 
(-11.310) (11.206) (-1.490) (-2.716) (11.064) 

-0.425 
(-2.681) 

U.K. -1.156 
(-1.172) 

0.311 
(1.475) 

0.052 - 0 . 1 2 3 6 7 7 3 7 -0.409 
(1.027) (-0.321) (3.346) (-1.680) 

France -5 164 0.825 -0.023 0.006 0.466 -0.628 
(-14.142) (14.540) (-1.322) (0.026) (9.033) (-5.953) 
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TABLE IX (Continued) 

PRICE ADJUSTMENT MODEL: DUMMY=0 FOR PRE-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Dummy* 
Interest 

Dummy* 
DIRP 

Dummy Dummy* Estimated 
Estimated Lagged 
Lagged YHAT Residual 

Canada 0.074 
(1.785) 

0.085 
(0.134) 

0 . 0 6 0 
(0.818) 

5.622 
(6.439) 

0.394 
(2.919) 

Germany 0.001 
(0.034) 

0 . 2 6 6 
(1.507) 

-0.151 
(-0.731) 

2.160 
(1.400) 

1.724 
(10.450) 

U.K. -0.021 
(-0.378) 

-0.091 
( - 0 . 2 8 8 ) 

0.258 
(0.985) 

-0.338 
(-0.351) 

0.981 
(7.550) 

France -0.012 
(-0.514) 

-0.029 
(-0.126) 

-0.029 
(-0.133) 

2.255 
(5.169) 

1.365 
(9.151) 

Definition of Money: M2 (or M3) 

Canada 0 . 0 6 0 
(2.270) 

0.018 -0.393 2.548 1.395 
(0.041) (-1.892) (1.698) (5.767) 

Germany 0.015 
(0.977) 

0.560 
(3.480) 

-0.167 
(-1.801) 

3.344 
(3.336) 

0.248 
(2.234) 

U.K. -0.105 
(-1.880) 

-0.155 
(-0.394) 

0.168 
(0.758) 

1.370 
(1.240) 

0.850 
(6.209) 

France 0.005 
(0.237) 

0 . 0 8 8 
(0.388) 

0 . 0 8 8 
( 0 . 8 8 0 ) 

4.679 
(7.222) 

-0.142 
(-1.172) 
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TABLE X 

REAL ADJUSTMENT MODEL: 1965.IV-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -4.599 0.773 -0.209 "3-747 0.988 0-626 
(-1.079) (1.098) (-1.660) (-2.053) (2.063) (3.169) 

Germany -4.763 07717 -0.029 -0.104 0-278 0-374 
(-6.934) (7.073) (-2.252) (-0.655) (3.035) (1.965) 

U~K -2.046 0.260 -0.134 -0.584 0.387 0.647 
(-3.628) (2.993) (-3.559) (-1.929) (1.590) (3.322) 

France 0.769 -0.220 0.024 0.205 1-557 J-090 
(1.642)(-1.722) (0.798) (0.710) (4.257) (5.838) 

Definition of Money: M2 (or M3) 

Canada =T~989 0^44 57^6 -0.024 0.615 0.681 
(-1.162) (1.192) (0.187) (-0.055) (1.712) (3.052) 

Germany -5.426 0.832 "0.054 -0.140 0.669 1.1^2 
(-3.847) (3.781) (-2.050) (-0.427) (6.285) (6.940) 

U~1T -3.021 0.689 -0.036 -0.404 0.439 1-436 
(-8.526) (8.671) (-1.407) (-1.955) (4.998) (7.999) 

France -1.555 0.266 -0.004 -0.069 0.789 0.831 
(-1.191) (1.243) (-0.141) (-0.222) (4.725) (3.943) 
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TABLE XI 

REAL ADJUSTMENT MODEL: 1973.1-1985.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -0.474 0.027 -0.051 -0.486 0.823 0.360 
(-0.409) (0.167) (-0.644) (-1.596) (2.968) (2.002) 

Germany -0.873 0Tl37 -0.017 0TI87 0.774 ,0-9l* 
(-0.714) (0.768) (-1.367) (1.398) (5.529) (5.082) 

uTFT -2.239 0.407 -0.043 -0.135 0.561 1.083 
(-3.274) (2.905) (-1.510) (-1.285) (4.152) (5.818) 

France -0.462 -0.071 0.019 -0.005 1.578 0-332 
(-1.149)(-0.918) (0.814) (-0.074) (3.589) (2.224) 

Definition of Money: M2 (or M3) 

Canada -1.022 0.168 -0.046 0.271 /c'ano\ 
(-0.739) (0.647) (-1.271) (1.584) (4.883) (5.908) 

Germany —3.835 0.672 —0.021 0.176 0.445 0.145 
(-2.392) (2.479) (-2.186) (1.766) (2.261) (0.978) 

i f j -2.632 0.569 -0.086 -0.306 0.477 1-620 
(-1.755) (1.620) (-1.385) (-1.198) (1.251) (3.137) 

France -1.046 57282 -0.025 0.075 0.509 0.518 
(-1.534) (2.039) (-1.646) (1.306) (2.755) (3.544) 
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TABLE XII 

REAL ADJUSTMENT MODEL: 1965.IV-19 8 5.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP 
Income 

Estimated Estimated 
Lagged Lagged 
YHAT Residual 

Canada -4.251 0.574 -0.142 0.278 0.324 0.527 
(-1.575) (1.494) (-1.726) (0.420) (0.878) (2.417) 

Germany -3.736 0.546 -0.045 0.112 0.571 0.673 
(-4.697) (4.604) (-5.582) (1.446) (5.642) (4.675) 

U.K. -2.200 0.295 -0.122 -0.232 0.339 1.328 
(-3.249) (3.508) (-3.077) (-1.801) (1.191) (6.556) 

France 0.487 -0.164 
(1.203)(-1.374) 

0.011 -0.007 1.449 0.826 
(0.578) (-0.099) (4.489) (6.492) 

Definition of Money: M2 (or M3) 

Canada -3.769 0.687 0.004 -0.022 0.563 0.887 
(-4.002) (3.935) (0.270) (-0.155) (4.315) (6.207) 

Germany -6.339 1.015 -0.046 0.059 0.428 0.635 
(-3.371) (3.346) (-3.500) (0.444) (2.506) (3.764) 

U.K. -2.840 0.645 -0.043 -0.571 0.545 1.858 
(-3.123) (3.071) (-0.988) (-2.902) (2.485) (4.940) 

France -0.829 0.153 -0.007 -0.015 0.846 1.003 
(-0.490) (0.544) (-0.301) (-0.123) (3.803) (4.718) 
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TABLE XIII 

NOMINAL ADJUSTMENT MODEL: 1965.IV-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -1.864 0.364 0.078 -3.591 0.806 ° . 
(-0.214) (0.255) (1.157) (-2.404) (0.781) (3.563) 

Germany -3.675 0.546 -0.028 0.088 
(-4.811) (4.798) (-2.915) (0.870) (5.516) (1.989) 

U.K. -2.244 0.382 -0.168 -0.849 0.726 0.584 
(-4.984) (4.555) (-4.900) (-3.337) (1.596) (2.950) 

France 0.086 -0.298 -0.052 -0.205 2.180 1.404 
(0.208)(-1.644) (-2.161) (-0.661) (3.315) (6.038) 

Definition of Money: M2 (or M3) 

Canada -1.398 0.256 0.001 -0.127 
(-0.906) (0.924) (0.071) (-0.423) (3.967) (4.253) 

Germany -8.757 1.414 -0.035 0.026 0.224 
(-4.917) (5.064) (-1.495) (0.101) (1.634) (4.324) 

U~K -3.349 0.762 -0.049 -0.675 0.412 1.030 
(-4.971) (5.240) (-1.467) (-2.732) (2.212) (4.799) 

France -2.780 57438 -0.056 -0.018 0.687 1.071 
(-1.627) (1.524) (-2.110) (-0.056) (2.925) (4.226) 
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TABLE XIV 

NOMINAL ADJUSTMENT MODEL: 1973.1-1985.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -5.383 0.999 -0.239 -0.149 J-743 
(-5.881) (5.018) (-6.140) (-0.552) (5.071) (2.709) 

G e r m a n v o 293 -0.068 -0.075 0Tl97 07992 0.590 
(0.311)(-0.476) (-8.584) (1.816) (8.079) (3.452) 

IT r? 891 o. 521 -0.105 -0.249 0.500 17155 
(-4!972) (4.133) (-3.952) (-2.420) (4.186) (6.524) 

_ n T n 061 -0.006 -0.022 0.049 1.049 0T573 
(-0.152)(-0.076) (-1.296) (0.790) (2.216) (3.608) 

Definition of Money: M2 (or M3) 

Canada 4.075 -0.691 0.074 0.253 * 
(2.485) (-2.338) (3.444) (1.599) (6.888) (5.511) 

Germany -2.040 0.355 -0.038 0-136 0.678 0.165 
(-1.485) (1.503)(-4.644) (1.406) (3.796) (1.086) 

U.K. -1.035 0.199 -0.109 "0.602 1-034 2.203 
(-0.575) (0.472)(-1.630) (-2.118) (2.115) (4.027) 

France -0.706 0.202 -0.034 0.103 0.626 0.646 
(-1.865) (2.823) (-3.675) (2.341) (6.924) (4.853) 
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TABLE XV 

NOMINAL ADJUSTMENT MODEL: 1965.IV-1985.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -1.455 0.152 -0.093 -0.130 0.633 
(-2.130) (1.595)(-2.164) (-0.301) (5.927) (4.028) 

Germany -2.308 0.333 "0.041 0T272~ 0.710 0.950 
(-1.725) (1.651)(-4.908) (2.857) (4.188) (5.186) 

uTiT -1.619 07146 -0.107 -0.221 1.003 1.242 
(-3.386) (5.224)(-4.138) (-2.011) (2.701) (6.602) 

France -0.520 0.088 -0.029 -0.016 0.884 0.908 
(-2.057) (0•975)(-2.035) (-0.192) (2.973) (5.971) 

Definition of Money: M2 (or M3) 

Canada -0.913 07181 0T022 0 . 2 0 4 0 . 8 7 0 1.138 
(-0.928) (1.008) (1.508) (1.363) (7.226) (6.537) 

Germany -4.151 0.688 "0.043 0.164 0.513 ~0T451~~ 
(-4.401) (4.495) (-4.582) (1.537) (5.924) (2.948) 

U~K -3.205 0.740 -0.022 -0.558 0.384 2.033 
(-3.385) (3.384) (-0.488)(-2.594) (1.729) (5.445) 

France -1.879 0.299 -0.037 0.021 57783 1.128 
(-2.940) (2.827) (-2.724) (0.250) (9.010) (7.658) 
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TABLE XVI 

PRICE ADJUSTMENT MODEL: 1965.IV-1973.I 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada 0.742 -0.151 -0.100 -0.093 0.985 0.010 
(7.596) (-8.511) (-2.581) (-0.986) (107.679) (0.039) 

Germany -2.282 0.343 -0.009 0.031 
(-6.030) (6.144) (-1.651) (0.607) 

0.683 0.568 
(14.949) (3.163) 

U.K. 0.979 -0.243 0.023 -0.175 
(1.486) (-2.193) (0.617) (-0.796) 

1.003 0.346 
(6.198) (1.646) 

France 0.264 -0.029 0.007 0.124 
(2.111) (-1.357) (0.854) (1.192) 

0.979 0.022 
(21.413) (0.115) 

Definition of Money: M2 (or M3) 

Canada 57626 -0.120 -0.0002 - 0 . 0 3 1 . 1-J05 0.762 
(1.645) (-1.728) (-0.039) (-0.298) (22.190) (4.263) 

Germany -1.394 0.229 
(-2.236) (2.320) 

0.001 -0.001 
(0.139) (-0.018) 

0.867 1.448 
(16.485) (5.501) 

U.K 0.780 -0.173 
(1.220) (-1.202) 

0.052 -0.237 
(1.930) (-1.166) 

0.987 0.210 
(9.615) (0.996) 

France 0.733 -0.111 
(2.192) (-2.064) 

0.010 0.099 
(1.349) (1.052) 

1.058 0.117 
(26.138) (0.590) 



Ill 

TABLE XVII 

PRICE ADJUSTMENT MODEL: 1973.1-1985.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -0.662 0.111 -0.002 -0.206 0.995 1.064 
(-2.007) (2.185) (-0.130) (-2.033) (23.076) (3.672) 

Germany -0.378 0.064 0.024 0.020 0.996 
(-0.800) (0.887) (3.124) (0.280) (16.455) (2.385) 

tj"K -1.968 0.408 -0.019 -0.058 0.775 0.318 
(-3.173) (3.145) (-0.774) (-0.637) (9.177) (1.856) 

France -1.040 0.126 -0.029 -0.034 0.978 1-098 
(-4.527) (5.032) (-3.907) (-0.959) (13.680) (6.457) 

Definition of Money: M2 (or M3) 

Canada -1.774 0.324 0.015 -0.073 0.823 1.077 
(-5.160) (5.289) (1.090) (-0.807) (19.855) (4.558) 

Germany -2.081 07356 0.001 0.115 0.744 0.908 
(-3.899) (3.970) (0.167) (2.080) (10.702) (6.583) 

U~K -1.294 0.313 0.005 -0.006 0.949 0.270 
(-2.835) (2.889) (0.210) (-0.069) (21.144) (1.630) 

France -1.583 07316 -0.028 0.045 0-607 0.246 
(-4.879) (5.154) (-2.648) (0.971) (6.752) (1.554) 
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TABLE XVIII 

PRICE ADJUSTMENT MODEL: 1965.IV-1985.Ill 

(PARAMETER ESTIMATES AND THEIR T-STATISTICS) 
DEPENDENT VARIABLE: REAL MONEY DEMAND 

SEEMINGLY UNRELATED REGRESSIONS 
DEFINITION OF MONEY: Ml 

Country Intercept Real Interest DIRP Estimated Estimated 
Income Lagged Lagged 

YHAT Residual 

Canada -1.140 0.118 -0.080 -0.101 0.746 0.290 
(-3.806) (2.717) (-3.702) (-0.460) (20.135) (1.561) 

Germany -3.498 0 2 6 -0.015 0.119 0.529 1.771 
(-5.150) (5.262) (-1.716) (1.406) (6.774) (8.208) 

n~~K o .128 -0.075 -0.042 -0.155 0.957 1.176 
(0.341) (-1.181) (-2.113) (-1.915) (8.767) (8.281) 

France -0.645 0.139 -0.036 -0.126 0.705 1.312 
(-3.724) (4.093) (-3.206) (-1.871) (7.379) (8.651) 

Definition of Money: M2 (or M3) 

Canada -3.634 57669 0.021 0.103 0.516 
(-10.347) (10.358) (1.568) (0.854) (12.804) (9.170) 

Germany -5.345 0.886 -0.017 -0.061 07433 0.540 
(-9.272) (9.622) (-1.796) (-0.685) (7.686) (3.800) 

\37k~. 0.369 -0.118 -0.022 -0.309 0.918 
(0.888) (-1.214) (-0.948) (-3.040) (14.335) (4.569) 

France -3.608 07597 -0.036 -0.079 0T524~~07005~~ 
(-8.535) (9.019) (-2.484) (-0.884) (10.256) (0.039) 
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APPENDIX A 

DERIVATION OF BAUMOL-TOBIN MONEY DEMAND MODEL 

Suppose an individual requires C dollars at regular time 

intervals to meet T dollars worth of transactions. He obtains 

the cash by borrowing C dollars or by withdrawing C dollars 

from an investment, and in either case, his interest cost is 

i dollars per dollar per period. He also pays b dollars 

as "broker's fee" each time he makes a withdrawal. His total 

brokerage expenses will be b dollars times T/C withdrawals, 

that is, $ bT/C. Assuming the individual withdraws and spends 

evenly over a time interval, his average cash holding will 

be C/2 dollars, and his interest cost will be $ iC/2. 

The total cost of keeping cash for meeting transactions 

is the sum of his brokerage cost and interest cost, that is, 

Total Cost = $ bT/C + $ iC/2 (A.l) 

Assuming the individual is rational, and he wants to 

minimize his total cost, the optimum level of cash holding 

will be that level where the total cost function is at a 

minimum. By setting the derivative of Equation (A.l) equal 

to zero, we obtain: 

-bT/C2 + i/2 = 0 (A.2) 
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or 

/ 2bT 
C = / (A.3) 

/ 
\/ i 

Equation (A.3) is similar to Equation (2.1) on page 8: 

7 Yt 
M = K / Z (2.1) 

C / 
\/ »t 

where K = \/ 2b , and Y = T and M = C. 
t t 

Equations (A.3) and (2.1) are called "square-root law of 

money holdings." 



APPENDIX B 

DETERMINATION OF EXPECTATION-GENERATING FUNCTION 

Work in monetary analysis suggests that expectations 

play an important role in explaining behavior of certain 

variables in monetary sector. The expected value of a 

variable is related to past observed values of a variable, 

i.e. the expectation function takes some form of a 

distributed lag model. Specifically, the expected value 
e 

of a variable, X t, is formed as follows: 

X®= A *t+ (!-*) X%-1 (B-l) 

The equation states that in each period people revise 

their notion as to the expected value of Xt in proportion to 

the difference between its measured or observed value and what 

was previously considered as expected. In the formulation, 

A is simply the elasticity or coefficient of expectation with 

respect to X. It is expected to lie between zero and unity. 

If A=l' = Xt' an(^ expectation about the value of X is 

based entirely on current value. If a < the expected 

value depends also on past values of X . Equation (B.l) can 

be solved in terms of past values of X. 

First, by lagging X^ one period, and substituting back 

into Equation (1) would yield 

X * = A X t + ( 1 " A ) C ( A X t _ i + ( 1 ~ A ) t _ 2 ) ] 
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or 

X® = A Xt+ (1-A) A X(-_!+ (1-A)2 Xt_2 

or 

X* = A [ X t + (1~X) X-t-l 3
 + (1-A)2 [A ^-2 + (1-A) Xt_3 ] 

X® = A C X t + (1-A) Xt-i+ (1-A)2 X t_ 2] + (1-A)3 X®-3 

By repeating this substitution process to n lags, we 

would obtain: 

X^= At X t + (1-A) *t-i+ (1-A)2 X t_ 2 + • • + (l"A)
n X t_ n] 

Expressed in this form, the expectation function is 

a distributed lag with geometrically declining weights. 



APPENDIX C 

DATA SOURCES AND DEFINITIONS 

All data has been collected from IFS tapes. The following 

are the definitions of some of the variables which are 

common for all countries (unless otherwise indicated): 

Ml equals the sum of currency outside banks and private 

sector demand deposits (Line 34 of the IFS Statistics Handbook) 

Quasi-money equals the sum of time, savings and foreign 

currency deposits of residents (Line 35). 

M2 equals Ml + Quasi-money. 

Canada: 

Ml: Line 34 

M2: Line 34 + Line 35 

GNP at 1980 prices: Line 99 a.r 

Treasury Bill Rate: Line 60c 

(This rate is the weighted average of the yields on 

successful bids for 3-month bills. Quarterly data are 

averages of monthly data). 

Consumer Price Index (Base=1980): Line 64 

Forward Premium/Discount: Line 60f 

(Data relate to the 90-day forward premium/discount on 

U. S. dollars in Canada). 
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Germany: 

Ml: Line 34 

M2: Line 34 + Line 35 

GNP at 1980 prices: Line 99 a.r 

Interbank Deposit Rate: Line 60bs 

(This rate is the average of daily quotations reported by 

banks for tri-monthly interbank deposits). 

Consumer Price Index (Base=1980): Line 64 

Forward Premium/Discount: Line 60f 

United Kingdom: 

Ml: Line 34 

(Ml consists of notes and coins in circulation with the public 

plus sterling current accounts held by private sector) 

M3: Line 34 + Line 35 

GDP at 1980 prices: Line 99 b.p 

Treasury Bill Rate: Line 60c 

Consumer Price Index (Base=1980): Line 64 

Forward Premium/Discount: Line 6Of 

France 

Ml: Line 34 

M2: Line 34 + Line 35 

GDP at 1980 prices: Line 99 b.r 

Money Market Rate: Line 60b 

(Monthly average of opening quotations for day-to-day 

private bills) 
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United States: 

Three-month Treasury Bill Rate (Obtained from Board of 

Governors of the Federal Reserve System, "Selected 

Interest Rates and Bond Prices," G. 13 (415)) 
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