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The problem with which this thesis is concerned is the

applicability of Goldfeld's demand for money functions to

Korean economy. The primary focus is given to the speed of

adjustment, long-run and short-run stability, degree of

aggregation, the influence of inflation, and the appropriate

interest rate. Published quarterly data is used for estima-

tion, and the Hildreth and Lu scanning procedure is employed

for correcting autocorrelation. Chapter I discusses the

theoretical and empirical background and some peculiarities

of Korean economy. Chapter II analyzes several regression

models and their implications. Chapter III draws the conclu-

sion of this empirical study.
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CHAPTER I

INTRODUCTION

The theory of the demand for money is a very important

topic in macroeconomics with many unsettled issues.

Especially concerning monetary and fiscal policies, the

hypothesis of a stable demand for money is assumed. In the

conventional IS-LM model where the good sector and the

money sector interact to achieve equilibrium, the stability

of money demand always equilibriates to the money supply.

That is, the assumption of stable money demand is critical

to controlling the money supply. If the influence of money

on the economy is predictable, the central bank can use the

money supply as a major instrument in fine-tuning the econ-

omy. Many researchers have attempted to find and explain a

more appropriate money demand function both theoretically

and empirically.

Theoretical Background

There are many different theories of money demand, but

roughly they can be divided into two broad categories.

1
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Some are transaction theories and others are asset or port-

folio theories.1

In the transaction theories, money is viewed essentially

as an inventory held for transaction purposes. Even though

other assets offer higher yields, the transaction cost of

changing money and other liquid financial assets into other

forms justifies holding such inventories. The inventory-

theoretic approach to the demand for money was devised by

William Baumol and James Tobin. They defined the square-root

law of the demand for money equation as follows:

m = ky1/2r-1/2

where y is income and r is interest rate. This function

relates money demand to two key variables, income and the

interest rate, and each elasticity is fixed at 0.5 in

absolute value.

The asset theories consider the demand for money more

broadly as part of a problem of allocating wealth among a

portfolio of assets which include money. In this view,

money is a store of value, an asset and an alternative way

of holding wealth. It expands the selection of assets

available to a wealth holder.

1 John P. Judd and John L. Scadding, "The Search for a
Stable Money Demand Function: A Survey of the Post-1973
Literature," Journal of Economic Literature, XX (September,
1982), 993-1023.
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From these two categories the following empirical issues

arise:

First, which definition of money should be used in a

demand for money equation? As the transaction theories sug-

gest, should it only be confined to actual means of payment?

Or should it include liquid substitutes like savings deposits

as the asset theories suggest?

Second, which kind of scale variable should be chosen;

an income variable, a wealth variable, or both?

Also, which interest rate should be included? A short-

term market interest rate can be considered as the oppor-

tunity cost of holding money according to the transaction

theories. On the other hand, the long-term interest rate,

which is a yield on longer term financial assets or equities,

might be preferred as the asset theories suggest.

Finally, should lagged value of money be included as

an independent variable to capture incomplete adjustment of

money demand in the short run?2

Previous Empirical Studies

Numerous empirical studies have been done on the demand

for money and its long-run and short-run stability. A major

concern is the interest rate and its elasticity in the

demand for money equation. In the United States, estimates

2 Ibid., p. 995.
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of interest elasticities (with respect to money balances)

have been found to range ordinarily between -0.1 and -0.9.

In general, studies that use a long-term rate of interest

tend to indicate higher interest elasticity measures, in

the -0.5 to -0.9 range, while studies that use a short-term

rate produce estimates in the -0.1 to -0.5 range.3

The second explanatory variable in most money demand

studies is a "scale" variable such as income, wealth, or

expected wealth. At first, emphasis was given to income,

and gradually it shifted to wealth as asset theories pre-

vailed. But in recent years, income has been resurrected

in many money demand equations as a determinant of the

speed at which individuals move toward their equilibrium

level of desired money balances.4 When considering the

instability of money demand functions, there are still

unsettled questions. But there is a possibility that finan-

cial innovations or new developments in methods of cash

management may cause money demand functions to shift.

Some Peculiarities of the Korean Economy

In this section, we look at some peculiar aspects of

the Korean economy which might affect the money demand

3David Laidler, "The Rate of Interest and the Demand
for Money--Some Empirical Evidence," Journal of Political
Economy, LXXIV (December, 1966), 545-555.

4Michael G. Hadjimichalakis, Modern Macro-Economics,
(Englewood Cliffs, N.J., 1982), pp. 540-545.
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relation in Korea. As in almost all developing countries,

the government intervenes in every sector of the economy.

The financial sector is no exception. During the entire

period of this study, 1966-1983, the government intervened

in the financial sector to force it to obtain a high rate

of economic growth.

To lighten the financial burden of private firms, bank

interest rates have usually been well below the curb rate

and, in real terms, have often been negative. The result

has been excess demand for credit, creating the need for

credit rationing.5 This caused a segmentation in the finan-

cial structure, an organized money market and an unorganized

one. The number of transactions and the magnitude of inter-

est rates in the latter market can by no means be appre-

hended. Some measures for improving the financial structure,

including the Presidential Emergency Decree on August 3,

1972, were undertaken, but they were not adequate.

In the process of economic development, the economy suf-

fered from a chronic excess demand for funds. Despite

efforts to increase domestic savings by raising interest

rates to meet demand, it is generally accepted that there

existed a rigidity that prevented the capital markets from

5 Edward S. Mason and others, The Economic and Social
Modernization of the Republic of Korea (Cambridge, Mass.,
1980), pp. 263-268.
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determining interest rates.6 In spite of the growth in the

number of financial institutions in recent years, the com-

mercial banking system continues to be dominant. As of

1975, the Bank of Korea and the commercial banking system

controlled about 79 percent of total financial assets and

development banks controlled 17 percent. Generally, the

sample periods of this study fall into periods in which the

Korean economy experienced a drastic change in magnitude

with high rates of growth and high rates of inflation. But

it is not clear, and therefore remains to be seen, what

effect the above factors have had on the demand for money.

Purpose of Study

The main purpose of this study is to determine whether

Goldfeld's version of real money demand functions can be

generalized to a developing country like Korea in which the

economic structure is quite different from that of the

United States. Therefore, we are going to use his approach,7

but the analysis will center on Korea. Instead of yearly

data, published quarterly data is used here. To maximize

the number of observations, the first observation dates back

6Parez Hasan and others, Korea: Policy Issues for Long-
Term Development (Baltimore, 1979), pp. 365-403.

7 Stephen M. Goldfeld, "The Demand for Money Revisited,"
Brookings Papers on Economic Activity, (March, 1973), 577-
639.
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to the first quarter of 1966 and the last observation to the

first quarter of 1983, totalling 69 observations.

In this study, the primary focus will be given to the

following items:

First, concerning scale variables, the measured income

variable is used because of the difficulties involved in

measuring and defining the appropriate wealth variable. It

cannot be denied that the volume of wealth also plays a role

in determining the demand for money function. But, in this

study, the income variable is preferred as a determinant of

the speed at which individuals move toward their equilibrium

level of desired money balances. By doing so, the coeffi-

cient of adjustment can be obtained.

Second, we will check whether there exist either sys-

tematic long-run shifts or marked short-run instabilities

that make previously estimated relationships unsuitable for

forecasting purposes.

Third, we will see which degree of aggregation is better,

Ml or M2.

Fourth, we will analyze how expected rates of inflation

influence the demand for money in the short run.

Fifth, in the presence of flexibility of interest rates,

statistically significant elasticities of interest rates can

be obtained. Then which interest rate works best in explain-

ing the demand for money?



CHAPTER II

ANALYSIS OF MONEY DEMAND EQUATIONS

The Framework

The conventional money demand equation takes the

following general form:

(1) m = f(r,y)

where m is real money holdings; r is the interest rate; and

y is real gross national product.

Based upon equation (1), we assume the following spe-

cific multiplicative demand for money relation:

a1 a2 ut(2) mt =a 0R y e

Taking natural logs of both sides of equation (2), we

have the following full log model.

(3) ln mt = ln a0 + a ln Rt + a2 ln yt + ut"

Equation (3) can be estimated using ordinary least

squares methods (OLS) with either the nominal commercial

paper discount rate (RCP) or the interest rate on time

deposits over one year (RTD), but not both, because corre-

lation exists between them. As with RTD, RCP is regulated

by the government. Accordingly, it may be that RCP and RTD

move in the same direction. Inclusion of both these interest

rate variables in the equation resulted in the wrong sign of

8
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a coefficient estimator indicating multicollinearity. This

will be discussed later. A narrow definition of money (Ml)

was employed as the dependent variable, which was deflated

by the consumer price index (CPI) to get the real value.

the income variable was defined as real gross national prod-

uct (GNP). To be consistent with equation (3), all values

were entered after being transformed to natural log values.

The following is the result of equation (3):

(4) ln mt - 2.322 + 0.782 ln yt - 0.655 ln RTDt

(0.567) (0.054) (0.107)

t-value = (4.10) (14.54) (6.13)

R2 = 0.893 Standard Error = 0.23

DW = 1.93 df = 66

Coefficient of Autocorrelation = 0.025

(5) ln mt = 2.230 + 0.837 ln yt - 0.728 ln RCPt

(0.699) (0.056) (0.155)

t-value = (3.19) (14.99) (4.69)

R = 0.874 Standard Error = 0.25

DW = 1.79 df = 66

Coefficient of Autocorrelation = 0.099.

In the preceding equations, the numbers in parentheses

in the second and third rows stand for the standard error

and the t-value of each coefficient respectively. In equa-

tions (4) and (5), all coefficients appear to have the

expected signs, and are statistically significant at the 5
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percent level. R is interpreted as the variation in the

two independent variables, explaining about 90 percent of

the total variation in the dependent variable. The Durbin-

Watson d statistic indicates no sign of autocorrelation.

But to get even more efficient parameter estimates, even a

small amount of first order autocorrelation will be removed

in this study. To adjust for serial autocorrelation, the

Hildreth and Lu scanning procedures will be employed instead

of the Cochrane-Orcutt procedure. The primary difficulty

with the procedure is that there is no guarantee that the

iterative technique leads to a global rather than a local

minimum of the sum of squared residuals.2 The coefficient

of first order autocorrelation obtained by the first esti-

mation will be used as base grid value. Other grid values

will be chosen around the base grid value at an interval of

0.01 for convenience. Using each of these grid values, each

equation will be estimated in the generalized difference

form. Finally, the equation with the lowest sum of squared

residuals will be selected as the best equation. It seems

that the steps employed here minimize efforts without lead-

ing to a local minimum.

G. Hildreth and J. Y. Lu, "Demand Relations with Auto-
correlated Disturbances," Michigan State University,
Agricultural Experiment Station, Tech. Bull. 276, (November,
1960).

2 John Johnston, Econometric Methods, 2nd ed., (New
York, 1972), p. 262.
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Hereafter, only the results of applying the Hildreth

and Lu scanning procedure will be reported.

Equation (3) was estimated again and its results were

as follows:

(6) ln mt = 2.471 + 0.742 ln y t - 0.688 RTDt

(0.557) (0.058) (0.114)

t-value = (4.43) (12.88) (6.05)

R = 0.868 Standard Error = 0.23

DW = 1.93 df = 66

(7) ln mt = 2.647 + 0.748 ln yt - 0.833 RCPt

(0.656) (0.062) (0.171)

t-value = (4.03) (12.07) (4.87)

R = 0.824 Standard Error = 0.24

DW = 1.80 df = 66.

The benefit of using the full log model is that each

slope coefficient is interpreted as an elasticity with

respect to the dependent variable directly. Equations (6)

and (7) corrected for autocorrelation indicate that some

changes occurred in intercepts and slopes compared with those

of (4) and (5) respectively. Note also that the elasticities

are much higher than Tobin and Baumol's fixed elasticities

of 0.5.

The previous equations are long-run money demand func-

tions in that they show the outcome after all the adjustment

processes have been completed. There is no specified



12

adjustment process in them. 3

The Autoregressive Model with
an Adjustment Process

With quarterly data, we can perform a more sophisticated

study of money demand function. One problem that we have to

deal with is how to include the adjustment process in the

conventional money demand function. Whatever the reason may

be, transaction costs, inconvenience or something else, that

reason may prevent an individual from adjusting actual money

holdings to desired levels in a certain period of time, for

example, a quarter. This provides us with a good basis to

4.apply a partial adjustment mechanism into a conventional

money demand equation.

Suppose we postulate the following multiplicative demand

for money relation:

)* 1 a2 ut(8) mt =a0 Rtte

where m* is desired, or long-run, demand for real money; Rt

is the long-term interest rate; and yt is aggregate real

national income.

Taking log form for (8), we obtain

(9) ln mL* = ln a + a ln Rt + a2 ln yt + ut.

3R. W. Hafer and Scott E. Hein, "The Dynamics and Esti-
mation of Short-Run Money Demand," Federal Reserve Bank of
St. Louis Monthly Review, vol. 62, no. 3, (March, 1980, 27.

4
Marc Nerlove, "Distributed Lags and Demand Analysis for

Agricultural and Other Commodities," Agricultural Handbook,
No. 141, U.S. Department of Agriculture, (June, 1958).
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The following partial adjustment mechanism is employed:

(10) mt/nt 1 = (mt/Mt-)d (0<d<l)

where d represents the coefficient of adjustment. Equation

(10) states that a constant percentage of the discrepancy

between the actual and desired real money balance is adjusted

within a single period.

Takings logs for equation (10), we get

(11) ln m - ln mt-1 = d (lnm* -lnm )t tl t t-1
Substituting ln m* from (9) into equation (11) and

rearranging gives

(12) ln mt = d ln a0 + a1 d ln Rt + a2 d ln yt

+ (1-d) ln mt-1 + duto

As we observe in equation (12), inclusion of a partial

adjustment process in the conventional model results in an

autoregressive model in which a one period lagged value of

the dependent variable is used as an independent variable.

Equation (12) is known as the short-run demand for money

function because all variations except that of the most

recent period in the dependent variable is captured by a

lagged dependent variable.

The estimated coefficients and summary statistics for

equation (12) are given as follows:

(13) ln mt = 0.735 + 0.164 ln yt - 0.158 ln RTDt

(0.210) (0.034) (0.037)
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T-value = (3.49) (4.78) (4.28)

+ 0.781 ln mt-1

(0.035)

(22.42)

R = 0.990 Standard Error = 0.077

Durbin h = 0.047 df = 63

(14) ln mt = 0.711 + 0.147 ln yt - 0.175 ln RCPt

(0.242) (0.035) (0.051)

t-value = (2.94) (4.23) (3.43)

+ 0.807 ln mt-l

(0.034)

(23.58)

R = 0.988 Standard Error = 0.080

Durbin h = 0.043 df = 63.

In the preceding result, all estimated coefficients

have the anticipated sign, and are significantly different

from zero. Inclusion of the lagged money variable improved

R about 10 percent. At this point, let us see how fast

actual money holdings adjust to the desired level. In

equations (13) and (14) the coefficients of adjustment are

calculated as 0.219 (d = 1 - 0.781) and 0.193 (d = 1 - 0.807).

One interpretation is that the gap between the actual and

desired money holdings is eliminated by about 20 percent in

a quarter. We can then infer that it takes about five quar-

ters to finish the entire adjustment process.
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We recognize that the Durbin-Watson d test is not

applicable to autoregressive models where the computer d

statistic generally tends to converge on 2.5 Therefore, the

Durbin h statistics were calculated. Calculated h values

are by far less than the critical value of the normal dis-

tribution, 1.645, leading to the acceptance of the hypothe-

sis that there is no serial autocorrelation with confidence.

To get back to the long-run money demand function, all

that we need to do is to divide the above short-run demand

function through by d and drop the ln mt-1 term.

By using this method, the following results are obtained:

(15) ln m* = 3.341 + 0.745 ln y - 0.717 ln RTD
t t t

(16) ln m* = 3.685 + 0.761 ln yt - 0.906 ln RCPt.

By comparing the results of equations (15) and (16)

with the corresponding results of equations (6 and (7)

respectively, we can conclude that equation (15), which uses

RTD, is more accurate than equation (16). Equation (15)

reveals discrepancies of 0.003 in the long-run income elas-

ticity and 0.029 in its interest rate elasticity, but

equation (16) shows discrepancies of 0.200 and 0.070 each.

The Appropriate Interest Rate

Because of the peculiarities of the financial market

and government control, it is not easy to find which interest

5J. Durbin and G. S. Watson, "Testing for Serial Corre-
lation in Least-Squares Regression," Biometrika, vol. 38,
(1951), 159-177.
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rate will be appropriate in money demand functions. So far,

several equations have been estimated with either RTD or RCP.

This time, we put the two interest rates together in equation

(12).

The result is presented as:

(17) ln mt = 0.595 + 0.153 ln yt- 0.790 ln mt-l

(0.237) (0.035) (0.037)

t-value = (2.51) (4.43) (21.53)

+ 0.064 ln RCPt - 0.206 ln RTDt

(0.136) (0.107)

(0.47) (1.92)

R = 0.987 Standard Error = 0.08

df = 67.

Equation (17) above leads us to suspect the existence

of multicollinearity between RCP and RTD. Contrary to our

expectations, the coefficient of RCP has a positive sign

and its t-value is not significant at the 5 percent level.

Remembering the results that we have now obtained, the

equations with RTD always have a higher R and a smaller

standard error than those with RCP. This criterion leads

us to prefer RTD to RCP as an appropriate interest rate. As

RTD and RCP have the weakness of rigidity, we are compelled

to use a flexible interest rate. According to the Bank of

Korea, there was no systematic and organized private money

market until 1972 in Korea. Therefore, we use a freely



17

determined flexible market rate of return (RMM) as an inter-

est variable which prevailed in the short-term money market

since 1972. The number of observations is forty-four, which

is relatively small. The result of estimating equation (12)

with RMM is reported as follows:

(18) ln mt = 1.255 + 0.22 ln yt + 0.638 ln mt-l

(0.346) (0.046) (0.072)

t-value = (3.63) (4.79) (8.84)

- 0.169 ln RMMt

(0.068)

(2.48)

R = 0.895 Standard Error = 0.077

df = 39.

In equation (18), the coefficient of the RMM represents

the anticipated sign and its t-value is statistically signif-

icant at the 5 percent level. However, R does not seem to

have improved.

To find a better fit, RCP and RTD were included

respectively in equation (18).

(19) ln mt = 1.305 + 0.215 ln yt + 0.639 ln mt-l

(9.352) (0.046) (0.072)

t-value = (3.71) (4.65) (8.83)

-0.085 ln RCPt - 0.096 ln RMMt

(0.096) (0.106)

(0.88) (0.93)

R = 0.897 Standard Error = 0.079
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df = 39

(20) ln mt = 1.196 + 0.216 ln yt + 0.637 ln mt-1

(0.348) (0.046) (0.072)

t-value = (3.44) (4.73) (8.87)

- 0.109 ln RTDt - 0.042 ln RMMt

(0.092) (0.127)

(1.18) (0.33)

R = 0.899 Standard Error = 0.078

df = 39.

In equations (19) and (20), adjusted R is deteriorat-

ing and none of the interest rate variables are statistically

significant at the 5 percent level. Rather, the t-value of

the interest rate variables is decreasing. Since we suspect

multicollinearity and the small sample size prevents us from

testing stability, we must decide against using RMM as the

interest variable. Therefore, despite its weakness, RTD is

preferred.

Degree of Aggregation

Up to now we have used the common definition of money-

Ml, which is the aggregate of currency and demand deposits.

We will now use a broader definition of money-M2, which

includes time deposits and savings deposiits at commercial

banks. Goldfeld has already pointed out that RTD positively

affects time deposit holdings and negatively affects Ml
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holdings. Accordingly, this aggregation may cause a

muddled interest effect resulting in a relatively small

coefficient of interest caused by the opposite effects.

The result of estimating equation (12) with the M2

definition of money is as follows:

(21) ln mt = 0.335 + 0.034 ln yt - 0.047 ln RTDt

(0.096) (0.015) (0.024)

t value = (9.50) (2.22) (1.95)

+ 0.927 ln mt-1

(0.016)

(59.25)

R = 0.996 (Standard Error = 0.036

df = 63.

As anticipated, the elasticity of the interest variable

is relatively small compared with previous findings, and the

income elasticity is also too small. The speed of partial

adjustment is slow, at about 7 percent per quarter, compared

with about 20 percent for Ml. Most of all, the t-value of

the interest coefficient is not statistically significant at

the 5 percent level. This may cause difficulty in finding a

more stable money demand function. It also seems that it is

not desirable to perform a stability test with an equation

using the M2 definition. In this study, aggregation to the

level of M2 seems to be less sound than Ml.
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Inflationary Expectations

During the sample period of this study, the Korean

economy experienced a rapid increase in the overall price

level. This might cause some impact on money demand through-

out the whole period. With somewhat rapid inflation rates,

the desire to conserve on money balances might be intensi-

fied, but at the same time there might be a negative effect.

Holding cash balances means that the real value of the bal-

ance is diminishing, continuously leading each individual to

decrease cash holdings.

We formulate the following equation which includes an

inflation expectation term:

(22) ln mt = lna + a ln ye + a ln Re + a ln Ee +u
0 1 t 2 t 3 t t

where y, Rt and Ee represent an expected income, expectedt t t

interest rate and expected rate of inflation variable.

We assume the following adaptive expectation mechanisms:

e e e(23) ln y - ln yt-1 = k(ln yt - ln y t-

(24) ln Re-_ln Re_= k (ln R - ln R_)
t t-1 t t-1

(25) ln Ee - ln Ee = k(ln E - ln E e)
t t-1 t t-1

which means that a constant percentage of the discrepancy

between the actual and expected level is adjusted within a

single period.

Rearranging equation (23), (24), and (25) will produce

e e(26) ln y = k ln yt + (1-k) ln yt-1

(27) ln Re = k ln R + (1-k) ln Ret t t-l
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(28) ln Ee = k ln E + (1-k) ln Ee .t t t-i

Substituting (26), (27), and (28) into (22) yields

(29) ln mt = ln a0 + a 1[k ln yt + (1-k) ln yt1]

+a 2 [k ln R + (1-k) ln R e2 t t 1

+ a3 [k ln Et + (i-k) ln E t-1 ] + ut'

Lagging one period for (22) and multiplying by (1-k) ,

we obtain

(30) (1-k) ln mti = (1-k) ln a0 + (1-k) ai ln y

+ (1-k) a2 ln Re2 t-l

+ (1-k) a3 ln Et- + (i-k) ut-1 .3 t-l -l
Subtracting (30) from (29), we obtain

(31) ln mt = k ln a0 + ka1 ln yt + ka2 ln Rt + ka3 ln Et

+ (1-k) ln mit-l+ Vt

where Vt = ut - (1-k) ut-l'

In spite of the unrealistic assumption of immediate price

adjustment, if we apply Goldfeld's form for expected inflation

as follows:

(32) ln Et = ln (pt/pt-l) = ln (1 + Apt/pt-l) = pt/pt-

then equation (31) can be written as follows:

(33) ln mt = a + b ln yt + c ln Rt + dln mt-l

+ e ln (ptpt-1 ) + Vt.

Equation (33) was estimated as follows:

(34) ln mt = 0.507 + 0.135 ln yt + 0.830 ln mt-i

(0.219) (0.035) (0.038)
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t-value = (2.31) (3.91) (21.55)

- 0.108 ln RTDt - 1.094 ln (pt t-1

(0.041) (0.434)

(2.62) (2.52)

R = 0.991 Standard Error = 0.074

Durbin h = 0.004 df = 62

(35) ln mt = 0.479 + 0.122 ln yt + 0.0852 ln mt-l

(0.244) (0.034) (0.036)

t-value = (1.97) (3.60) (23.96)

- 0.112 ln RCPt - 1.26 ln (pt/pt-)

(0.052) (0.427)

(2.18) (2.95)

2 -2R = 0.990 R = 0.948 Standard Error = 0.075

Durbin h = 0.057 df = 62.

The preceding equations (34) and (35) indicate that the

coefficient of the price variable is significantly negative

and its inclusion lowers the elasticities for income and

interest rate variables, and also lowers the speed of adjust-

ment as compared with equations (13) and (14) respectively.

Inclusion of the price variable does not seem to improve R ;

rather, the adjusted R (R ) seems to be deteriorating from

0.989 to 0.948. Even though equations (34) and (35) suggest

that inflationary expectations have an independent role to

play in money demand function, they do not yield better

results than equations (13) and (14).
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Instead of an immediate price adjustment mechanism, we

assume that any reduction of the real value of the lagged

nominal money stock due to rising prices is subject to par-

tial adjustment. The difference is that the current price

level is used as a deflator for the lagged nominal stock of

money. Because of the difficulty involved in measuring

expected inflation, equation (33) becomes

(36) ln mt = a + b ln yt + c ln Rt + d ln (Mt-1 t

+ e uto

The results of equation (36) are as follow:

(37) ln mt = 0.563 + 0.141 ln yt - 0.119 ln RTDt

(0.203) (0.033) (0.036)

t-value = (2.77) (4.23) (3.30)

+ 0.819 (Mt- 1/pt

(0.035)

(23.59)

R = 0.991 Standard Error = 0.074

Durbin h = 0.107 df = 63.

Equation (37) gives a different perspective compared

with equation (13). The coefficients on the income and

interest rate variable decreased slightly and the coefficient

of adjustment also decreased from 0.21 to 0.19. It is evi-

dent that the result can be changed according to which kind

of price adjustment mechanism is used.
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The long-term demand function was produced from equation

(37) as follows:

(38) ln m* = 3.110 + 0.779 ln y - 0.657 ln RTDt.

Comparison of coefficients in equation (38) with those

in equation (6) shows some discrepancies. It seems that the

real money demand approach has a defect in that floating

coefficients are caused by the arbitrariness of choosing a

proper price adjustment mechanism and an appropriate infla-

tionary expectation variable. This suggests that we seek

another approach which does not suffer from the above defect.

The alternative approach will be the nominal money demand

approach in which the nominal value of each variable is used.

Accordingly, the inclusion of price variable does not seem to

be appropriate.

The Nominal Money Demand Approach

In the nominal money demand approach, the demand for

money is a demand for nominal balances. Using the same pro-

cedure which was introduced to produce autoregressive equa-

tion (12), the nominal money demand equation is expressed as:

(39) ln Mt = d ln a0 + a1 d ln Rt = a2 d ln Yt

+ (1-d) lnM t-l + dut'

Equation (39) was estimated with the following result:

(40) ln Mt = 0.476 + 0.153 ln Yt - 0.119 ln RTDt

(0.155) (0.033) (0.034)
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t-value = (3.07) (4.70) (3.50)

+ 0.827 ln Mt 1

(0.033)

(24.85)

R = 0.998 Standard Error = 0.073

Durbin h = 0.089 df = 63.

The estimated short-run demand function shows that

every coefficient has the expected sign and is statistically

significant. The coefficinet of adjustment is 0.173, imply-

ing that about 17 percent of the discrepancy between desired

and actual nominal balance is eliminated in a quarter. Most

important of all, R has improved significantly, showing an

almost perfect fit. At this point, the long-run and short-

run stability of demand for money functions will be tested

using two equations [(13) and (40)] which were developed pre-

viously.

The Short-Run Stability Test

The stability of parameters in econometric models is

checked according to two distinct types of change. One is

the shift in an intercept (or constant); this indicates a

parallel change in the entire equation, while the other is

the change of at least one of the relative slope coeffi-

cients.6 But, even if there are changes in intercepts, or

6R. W. Hafer and Scott E. Hein, "The Shift in Money
Demand: What Really Happened," Federal Reserve Bank of
St. Louis Monthly Review, vol. 64, no. 2, (March, 1980), 27.
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slopes, or both, it is not sufficient to assert that an

equation is unstable in the short run. Rather, the per-

formance of the entire equation yields more information about

stability. By comparing the root mean-squared error (RMSE)

of short-term ex-post forecasts with the standard error of

the regression (average error), it can be decided whether

the performance is creditable or not.

For this purpose, equation (13) was estimated over nine

sample periods, each beginning in 1966:1 with the ending

point systematically extended from 1974:4 to 1982:4 by the

interval of four quarters. Using the estimates obtained for

each sample period, the equation was dynamically simulated

for the next ex-post four quarters. In this study, the

values of the lagged dependent variable which are plugged

into the equation for dynamic simulation are not the actual

values but those which are generated by the equation itself.

However, the simulation for the first ex-post quarter uses

the actual value. The result of dynamic simulation for real

demand equation (13) is reported in Table I in the Appendix.

Columns 1 through 4 list the individual coefficient esti-

mates for each sample period, which change with respect to

intercepts and slopes. Columns 5 and 6 represent the stan-

dard error of regression and its value in billions of 1963

Wons (unit of Korean money). Columns 7 and 8 show the

forecasting ability given both the RMSE of a four-quarter
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ex-post dynamic forecast in natural log value and its anti-

log value in billions of 1963 Wons. Column 9 lists the

four-quarter ex-post mean error for the dynamic forecast.

Concerning the performance of the equation, the worst fore-

casting error occurred in 1981 with an RMSE of 1.197 billion

(in 1963 Wons) and this is listed in the 1980 row. By

comparing column (6) with (8), we can be sure that ex-post

forecasts do not deviate much from the average forecast

error of the regression. The worst forecast was for 1981,

which leads us to suspect the existence of instability.

The within-sample dynamic simulation for 1980 (which is done

for double checking) reinforces the suspicion. However, the

average actual real money balance for 1981 is 275 billion in

1963 Wons and, therefore, the ex-post RMSE accounts for only

0.44 percent of the average balance. This means that equa-

tion (13) performed well even if it suffers from minor

instability. The same experiment for short-term instability

is done with the nominal money demand equation (40). Table

II in the Appendix gives the summary statistics for the

nominal money demand equation. In Table II, as we find in

column (6) and column (8), the four-quarter ex-post forecast

errors with the nominal money demand equation (40) fall

roughly within the average forecast errors of the equation

in spite of changes in the slopes and intercepts. The worst

forecasting error occurred in 1981 as in the previous
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experiment with an RMSE of 1.146 billion in current Wons.

The within-sample dynamic simulation for 1980 also indicates

that the ex-post forecast for 1981 is relatively poor. But

the nominal average money balance for 1981 is 3,701 billion

in current Wons and the ex-post RMSE accounts for only 0.03

percent of the actual nominal average balance. It can then

be inferred that the performance of the nominal money demand

equation is good enough to ignore the slight shifts in slopes

and intercepts.

On the whole, the demand for money function does not

show sufficient evidence of instability in the short run.

This stability test exhibits that the nominal money demand

equation is preferable to the real money demand equation in

forecasting ability at least as far as this study is con-

cerned.

The Long-Run Stability Test

Another issue about money demand function is whether

the functions are stable in the long run. With so many

policy measures taken throughout the sample periods which

might affect the financial structure, there exists a possi-

bility that the demand for money function has shifted

permanently. Both the Chow test method and the dummy

7Gregory C. Chow, "Test of Equality Between Sets of
Coefficients in Two Linear Regression," Econometrica, vol.
28, no. 3, (1960), 591-605.



29

variable methods will be employed to examine stability in

the money demand equations [(13) and (40)]. For the Chow

test, sample data is split between an arbitrarily chosen

middle point and the resulting estimates for each period are

compared through an F test.

Equations (13') and (13") report the estimates of the

real money demand equation (13), obtained by dividing the

sample period at the end of 1974:2.

(13') ln mt = 1.029 + 0.122 ln yt + 0.784 ln mt-1

(0.651) (0.051) (0.067)

t-value = (1.58) (2.39) (11.66)

- 0.222 ln RTDt

(0.111)

(2.00)

R = 0.978 Standard Error = 0.081

RSS = S2 = 0.18915 df = 30

Sub-period: 1966:1 - 1974:2

(13") ln mt = 0.990 + 0.245 ln yt + 0.632 ln mt-1
(0.412) (0.054) (0.084)

t-value = (2.40) (4.57) (7.53)

- 0.127 ln RTDt

(0.042)

8 Damodar Gujarati, "Use of Dummy Variables in Testing
for Equality Between Sets of Coefficients in Linear Regres-
sion: A Generalization," The American Statistician, vol.
24, no. 5, (1970), 18-21
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(3.00)

R = 0.905 Standard Error = 0.073

RSS = S3 = 0.15520 df = 31

Sub-period: 1974:3 - 1983:1

S4 = S2 + S3 = 0.34435.

As the residual sum of squares (RSS) of equation (13) is

0.3792 ( = S1)

S5 = S1 - S4 = 0.0349

For computation of the F value,

F = (S5 /k)/[ S4 / (N1 + N2 - 2k)] = 1.546

Computed F = 1.546.

Note: Critical F = 2.53 at the 5 percent level

3.65 at the 1 percent level.

As the computed F value does not exceed the critical F value,

it does not follow that the two equations (13') and (13")

are different statistically.

Equations (40') and (40") report the estimates of the

nominal money demand equation (40) obtained by dividing the

sample period at the end of 1974:2.

(40') ln Mt = 0.761 + 0.134 ln Yt - 0.171 ln RTDt

(0.627) (0.051) (0.105)

t-value = (1.21) (2.63) (1.63)

+ 0.824 in Mt-l

(0.053)

(15.64)
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R2 = 0.992 Standard Error = 0.077

RSS =S2 = 0.16618 df = 30

Sub-period: 1966:1 - 1972:2

(40") ln Mt = 0.727 + 0.276 ln Yt - 0.103 ln RTDt

(0.227) (0.057) (0.033)

t-value = (3.20) (4.86) (3.10)

+ 0.668 ln Mt-l

(0.067)

(9.94)

R = 0.930 Standard Error = 0.066

RSS = S3 = 0.12716 df = 31

Sub-period: 1974:3 - 1983:1.

As the RSS of nominal equation (40) is 0.3393 ( = S9,

S5 = S1 - S4 = 0.04596

for computation of the F value,

F = (S5/k)/[S4 /(N1 + N2 - 2k)] = 2.389

Computed F = 2.389

Note: Critical F = 2.53 at 5 percent level

3.65 at 1 percent level.

The computed F value does not exceed the critical F value;

therefore, the hypothesis of stability cannot be rejected.

But applying a Chow test in this case may be inadequate

because it does not show how the equations are different in

the intercepts and slopes; besides, it uses a decreasing

sample size. To overcome these problems, the dummy variable
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method is applied. Using this method, we can improve the

relative precision of the estimated parameters because we

need not divide the sample period. 9 By manipulating inde-

pendent variables with the multiplicative dummy variable,

we obtain the following regression:

(41) ln mt =a0 + aD + a2 ln yt + a3 (ln ytD)

+ a4 ln RTDt + a5 (ln RTDtD) + a6 ln mt-1

+ a7 (ln mt-lD) + ut
where D is given a 1 if the observation falls in a period

after 1972:3; and D is given a 0 if the observation falls

in a period before 1972:2.

After running equation (41), if a1 D has a statistically

significant t-value, we may accept the hypothesis that there

was a shift in the intercept beginning in 1972:3. Likewise,

if any other term with a multiplicative dummy shows a sta-

tistically significant t-value, we may accept the hypothesis

that there was a shift in the slope beginning in the same

period.

The following is the results of equation (41) with both

the real and nominal versions given:

(42) ln mt = 1.171 - 0.027 D + 0.132 ln yt + 0.089 lnytD

(0.664) (0.774) (0.053) (0.076)

t-value = (1.76) (0.04) (2.50) (1.17)

9Damodar Gujarati, Basic Econometrics (New York, 1978),
pp. 297-298.
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+ 0.173 ln mt-l - 0.139 ln mt-lD

(0.061) (0.104)

(12.76) (1.34)

- 0.219 ln RTDt + 0.091 ln RTDtD

(0.095) (0.105)

(2.30) (0.86)

R = 0.991 Standard Error = 0.077

Durbin h = 0.233 df = 59

(43) in Mt = 0.636 + 0.047 D + 0.152 ln Yt + 0.0 8 0 ln YtD

(0.612) (0.652) (0.052) (0.079)

t-value = (1.04) (0.07) (2.94) (1.01)

- 0.145 ln RTDt + 0.050 ln RTDtD

(0.068) (0.095)

(1.68) (0.53)

+ 0.605 ln Mt - 0.110 ln Mt-lD

(0.048) (0.084)

(12.68) (1.31)

R= 0.997 Standard error = 0.073

Durbin h = 0.137 df = 59.

In equations (42) and (43), we note that no single term

with the multiplicative dummy variable is statistically sig-

nificant at the 5 percent level. Thus, we cannot accept the

hypothesis that there was a shift in the money demand function

after 1972:3. In conclusion, the money demand function

appears stable in the long run.



CHAPTER III

CONCLUSIONS

Even with so many peculiar aspects of the economy, we

found that the conventional money demand equation works well

in Korea. Goldfeld's real version of the money demand func-

tion has survived stability tests, but not without some

problems. Faced with the problem of selecting an equation

with an appropriate price adjustment mechanism, several

equations show that every coefficient is drifting, depending

on which mechanism is employed. To make matters worse, the

difficulty in measuring inflationary expectations causes an

even more confusing result when the inflationary expectation

variable is included in the equation to improve the fit.

The nominal version of the demand for money function,

which is used as an alternative to avoid the problems caused

by including the price variable, presents a more reliable

result for the short-run stability test. For forecasting

purposes, the nominal demand for money function is by far

better than the real demand for money function since the lat-

ter will produce more forecasting errors by the poor predic-

tion of the price level in the future. As far as this study

is concerned, Goldfeld's real demand for money function is

34
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inferior to the nominal demand for money function by several

criteria used: by the goodness-of-fit, by the precision of

estimated coefficients, and by its forecasting ability. The

nominal demand for money approach also has some theoretic

and econometric weaknesses, but the point is that its results

do not conflict with those of the real demand for money

approach. Long-run and short-run stability tests with real

and nominal demand for money functions reveal that there

exists only negligible instability; this can rationalize

monetary policies by the government in Korea. And it is

inferred that there was no large financial innovation or

change in financial structure which affected the underlying

relationship of the equation during the sample periods.

In the absence of the freely determined representative

interest rate, it may be questioned that the elasticities of

RTD or RCP show only a casual relation to money balances.

But additional explanation will make this ambiguity clear.

In Korea, commercial banks are heavily relied upon by the

central bank due to their small financial capabilities. Also,

commercial banks are expected to follow the interest rate

policy of the central bank mechanically. Also, private firms

have relatively low self-financing ratios. Finally, it has

been a traditional practice that the interest rate changes

by the central bank serve as an indication to the private

money market about financial conditions in the future. Now,
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it is not difficult to understand why RMM seems to be

partially pegged on RTD or RCP and how the government-

manipulated interest rates such as RTD and RCP can function

effectively.

We believe that we have effectively analyzed all the

questions we set out to examine in this study.
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