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ABSTRACT 

We estimate the money demand function and the money supply function for Canada simultaneously by the three-stage 
least squares method. The inflation gap and the output gap are incorporated in the money supply function. Real money 
demand is positively affected by real GDP and negatively associated with the Treasury bill rate and the nominal effec- 
tive exchange rate. Real money supply is positively influenced by the Treasury bill rate and negatively impacted by the 
inflation gap and the output gap. 
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1. Introduction 

The demand for money has been examined extensively. 
Early seminal works include Chow (1966) [1], Saving 
(1971) [2], Goldfeld, Duesenberry and Poole (1973) [3], 
Laidler (1977) [4], Judd and Scadding (1982) [5], Gor-
don (1984) [6], Fair (1987) [7], Hafer and Jensen (1991) 
[8], and others. Studies for Canada and related countries 
include the focus on the stability [9-11], currency substi- 
tution [12-17], monetary policy [18], economic policies 
[19], nominal and real adjustments [20], simultaneity 
[21-23], etc. 

To the authors’ knowledge, most of recent studies em- 
ploy the single-equation method in estimating the money 
demand function and assume that the money supply is 
exogenous or is not affected by the interest rate or other 
related variables. The assumption of an exogenous mon-
ey supply may be inconsistent with the notion that a 
higher interest rate is likely to cause banks to make more 
loans and create more money supply and that central 
banks may adjust the money supply or the policy interest 
rate or both when the inflation gap or the output gap ris-
es. 

This paper attempts to examine the money demand 
function and the money supply function for Canada 
based on a simultaneous-equation model. The three-stage 
least squares (TSLS) method is employed in estimating 
the parameters. Therefore, estimated regression parame- 
ters are consistent, and simultaneity bias would not be 
present. 

2. The Model 

Real money demand is postulated to be a function of the 
nominal interest rate, real GDP and the exchange rate: 

 , ,dM f R Y 

 * *, ,s

,            (1) 

where Md = real money demand, R = the nominal interest 
rate, Y = real GDP, and ε = the nominal effective ex- 
change rate. 

We expect that real money demand is negatively af- 
fected by the interest rate and positively influenced by 
real GDP. The sign of the nominal effective exchange 
rate may be positive or negative, depending upon wheth-
er the wealth effect or the substitution effect would do-
minate [12]. 

Real money supply may be expressed as 

M h R Y 

d s

            (2) 

where Ms = real money supply, π* = the inflation gap, 
and Y* = the output gap. 

We expect that real money supply is positively associa- 
ted with the interest rate and negatively impacted by the 
inflation gap and the output gap. A higher interest rate 
would provide more incentives for banks to increase 
loans and create more money supply. As the inflation gap 
or the output gap increases, a central bank is likely to 
pursue monetary tightening, leading to a decrease in the 
money supply. 

In equilibrium, we have 

M M                   (3) *Corresponding author. 
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3. Empirical Results 

The data were collected from the International Financial 
Statistics published by the International Monetary Fund. 
M2 money is used to represent the quantity of money. 
The consumer price index is used to calculate real M2. 
The Canadian Treasury bill rate is selected as a repre- 
sentative interest rate. Real GDP is measured in billions 
at the 2005 price. The nominal effective exchange rate is 
chosen to represent the exchange rate. An increase means 
an appreciation of the Canadian dollar. The inflation gap 
is equal to the actual annualized inflation rate minus 2%, 
which is the target inflation rate. The output gap is the 
deviation of actual real GDP from potential real GDP as 
a percent of potential real GDP. Potential real GDP is a 
trend value and estimated by the Hodrick-Prescott filter- 
ing process. Real M2, real GDP and the nominal ex- 
change rate are measured in the log form whereas the 
Treasury bill rate [7], the inflation gap and the output gap 
are specified in the level form due to negative values 
before or after taking the log of these variables. The 
sample ranges from 1968.Q1 to 2011.Q4 with 176 ob- 
servations. The data for M2 money are not available be- 
fore 1968.Q1. 

According to the ADF test, all the time series variables 
have unit roots in the level form and are stationary in first 
difference form. The ADF test on regression residuals 
indicates that the money demand function or the money 
supply function is cointegrated and has a long-term sta- 
ble relationship. 

Table 1 presents estimated parameters and other re- 
lated statistics. In the money demand function, 99.2% of  

the variation in real money demand can be explained by 
the three right-hand side variables. All the coefficients 
are significant at the 1% or 5% level. Real money de-
mand is negatively affected by the Treasury bill rate and 
the nominal effective exchange rate and positively influ-
enced by real GDP. The negative significant coefficient 
of the nominal effective exchange rate suggests that the 
wealth effect dominates the substitution effect [12]. It 
appears that real money demand is more sensitive to real 
GDP than the Treasury bill rate or the nominal effective 
exchange rate. 

In the estimated money supply function, 68.3% of the 
change in real money supply can be explained by the 
three right-hand side variables. All the coefficients are 
significant at the 1% level. Real money supply is posi- 
tively associated with the Treasury bill rate and nega- 
tively affected by the inflation gap and the output gap. 
Note that real money supply is more sensitive to the 
Treasury bill rate than the inflation gap and the output 
gap. The larger coefficient for the inflation gap than the 
output gap in absolute values is consistent with the goal 
of inflation targeting adopted by the Bank of Canada.   

Several other versions were considered. When the log 
of the Treasury bill rate is used, its negative coefficient in 
the money demand function is significant at the 1% level. 
Other results are similar. When the lagged dependent 
variable is added to the money demand function, the sign 
of the coefficient of the nominal effective exchange rate 
becomes positive and significant at the 5% level mainly 
due to a very high degree of multicollearity between the 
lagged dependent variable and real GDP. When the 
money supply function includes the interest rate and the 

 
Table 1. Estimated money demand and money supply for Canada by the three-stage least squares (TSLS): The dependent 
variable is log(Real M2). 

 Coefficient z-statistic 

Money demand function: 

Treasury bill rate −0.008a −4.550 

log(Real GDP) 1.569a 83.480 

log(Nominal effective exchange rate) −0.063b −1.900 

Constant −3.721 −14.090 

2
R  0.992  

Money supply function: 

Treasury bill rate 1.328a 18.160 

Inflation gap −1.080a −8.280 

Output gap −0.717a −3.680 

2
R  0.683  

Sample period 1968.Q1-2011.Q4  

Number of observations 176  

Notes: Letter a or b indicates that the coefficient is significant at the 1% or 5% level, respectively. 
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inflation gap and omits the output gap, the negative coef- 
ficient of the inflation gap is significant at the 1% level, 
and other results are similar. If the CAN/USD exchange 
rate replaces the nominal effective exchange rate, the 
negative coefficient of the CAN/USD exchange rate is 
significant at the 10% level, suggesting that the use of the 
trade-weighted nominal effective exchange rate or the 
CAN/USD exchange rate may yield different outcomes. 
If the money demand function is estimated by the sin- 
gle-equation method, the negative sign of the coefficient 
of the nominal effective exchange rate is insignificant at 
the 10% level. Hence, the simultaneous-equation model 
combined with the three-stage least squares method 
would yield results that conforms better with economic 
theory. To save space, these results are presented in the 
appendix. 

4. Analysis 

As empirical results show, the money demand curve is 
downward sloping. A higher real GDP shifts the money 
demand curve upward, and vice versa. A higher nominal 
effective exchange rate shifts the money demand func- 
tion downward, and vice versa. 

The money supply curve is upward sloping. A higher 
inflation gap shifts the money supply curve leftward. 
Likewise, a higher output gap shifts the money supply 
curve leftward. 

5. Summary and Conclusions 

This paper has examined the money demand function 
and the money supply function for Canada simultaneous- 
ly. The three-stage least squares method is used in esti- 
mating regression parameters. Major findings are that a 
lower Treasury bill rate, a higher real GDP or a deprecia- 
tion of the Canadian dollar would increase real money 
demand and that a higher Treasury bill rate, a decreased 
inflation gap, or a decreased output gap would increase 
real money supply. 

There are several policy implications. First, in esti- 
mating the money demand function, the money supply 
function should not be treated as exogenous and assumed 
to be unresponsive to the interest rate. Second, a change 
in the policy rate and other related interest rates in res- 
ponse to inflation targeting is expected to affect real 
money supply. Third, while the inflation gap is a major 
variable in the money supply function, the output gap is 
also significant in affecting monetary policy. 
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Appendix 

 Coefficient z-statistic 

log(Md)   

log(R) −0.051 −6.020 

log(Y) 1.507 68.280 

log(ε) −0.152 −4.550 
2

R  0.994  

log(Ms)   

log(R) 4.414 20.250 

π* −0.576 −6.060 

Y* −0.528 −3.110 
2

R  0.761  

log(Md)   

R −0.002 −5.580 

log(Y) 0.044 2.350 

log(ε) 0.012 2.190 

 1log d
tM   0.968 80.900 

2
R  0.999  

log(Ms)   

R 1.338 17.89 

π* −1.115 −2.45 

Y* −0.508 −2.61 
2

R  0.671  

log(Md)   

R −0.005 −2.790 

log(Y) 1.566 82.270 

log(ε) −0.087 −2.650 
2

R  0.993  

log(Ms)   

R 1.379 17.700 

π* −1.195 −8.610 
2

R  0.648  

log(Md)   

R −0.010 −5.480 

log(Y) 1.587 85.090 

log(CAN/USD) −0.060 −1.710 
2

R  0.990  

log(Ms)   

R 1.260 17.570 

π* −0.963 −7.590 

Y* −0.784 −4.14 
2

R  0.695  

log(Md)   

R −0.005 −2.994 

log(Y) 1.567 38.554 

log(ε) −0.083 −1.057 
2

 0.993  R

Notes: The constant term in the money demand function is included but not reported. CAN/USD is the units of the Canadian dollar per one US dollar. 
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