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TRANSACTIONS DEMAND FOR MONEY, DEREGULATION
AND STOCK EXCHANGES
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In this paper money demand is estimated for the period 1983/1—1986/12 for
which a market interest rate is available. It will also be studied whether the
rapid increase in the total value of trading on the Helsinki Stock Exchange has
had any Impact on the transactions demand for money. The results give only
stight support for the significance of the stock exchange variable as a deter-
minant of money demand.

The estimation Is carried out using both levels and difference specification.
Cointegrating variables and error correction -models are also tested. The results
show that money demand can validly be estimated without lagged dependent
variable. Hence, it is legitimate fo assume that money demand adjusis more
or less immediately in which case estimation in levels specification gives satis-

Jactory results.

1. Introduction

Transactions demand for money is usually
seen to depend on the opportunity cost of
holding money i.e. interest rate and on the
amount of transactions. The recent deregula-
tion of financial markets in Finland affects the
maney demand through both these variables.
Firstly, interest rate becomes an increasingly
important determinant of the demand for
transactions balances. A market determined
short term interest rate exists only since 1983
when the deregulation was staried. Secondly,
deregulation has led to a rapid growth in
financial transactions. These financial asset
exchanges require transactions balances as
well. In empirical studies output is typically
used as a proxy for the amount of transac-
tions. Several authors have paid attention to
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the fact that cash balances required for finan-
cial transactions are not captured by the out-
put.

Theorethically the demand for transaction
balances may depend on the value and the vol-
ume of the financial asset exchanges in the
secondary markets independently of the in-
terest rate and the output. Field {1984) ob-
served that the volatility in the trading volume
depends largely on other factors than e.g. out-
put, income, consumption or saving. The
trading volume increases for example when
the expectations of the fufure asset prices
differ among the individuals engaged in trad-
ing. This happens if the individuals receive a
new piece of information at a different point
in time or if they interpret it differently. As
the trading volume increases prices may rise,
decrease or stay constant.

The increased value of asset exchanges
raises the transactions demand for money, and
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the LM-curve shifts to the left unless the quan-
tity of money is allowed to adjust. The mon-
ey markets might tighten unnecessary if the
authorities do not recognize the surge in the
trading volume. This is a danger if the authori-
ties attempt to maintain price stability by fix-
ing the money-output -ratio. In this case an
increase in asset exchanges may raise the in-
terest rate unapproptiately high considering
the inflation goal. In an open economy with
perfect capital mobility an increase in the in-
terest rate causes an immediate capital inflow.
Thus, the tightening of the money markets will
be avoided.

Modigliani, Rasche and Cooper {1970} used
stock exchanges as a proxy for financial asset
exchanges which was then added to the ex-
planatory variables of the money demand
equation. The coefficient of the stock ex-
change variable was positive as expected but
the elasticity of money demand with respect
to it was very small. Field (1984) came to the
conclusion that monthly fluctuations in the
value of stock exchanges infiuenced the trans-
actions demand for money independently of
the fluctuations in the output and interest rate
in the years 1919—29. According to Field the
unprecedented increase in the value and the
volume of stock exchanges raised inierest rates
to very high levels and led the economy into
depression after 1925. Interest rates were
raised because the authorities did not realize
that the growth in stock exchanges required
transactions balances. Consequently, the
quantity of money was not allowed to grow
sufficiently. Also Friedman (1987) found that
the volume of stock exchanges influenced M1
velocity buf not M2 velocity., He used quart-
erly U.S, data from ihe years 1970—86. The
result is expected as the M1 money aggregate
corresponds more closely to the medium of ex-
change role of money,

In this paper transactions demand for mon-
ey is estimated using Finnish data from 1983
onwards. The elasticities of the money de-
mand with respect to the inferest rate and the
output will be studied, and the results will be
compared with those of Solttila and Johans-
son (1987) who had data for one year shorter
time period. Solttila and Johansson found
that both the interest elasticity of the money
demand and the speed of adjustment have in-
creased considerably since 1970’s. This could
be a result of the deregulation.

Usually partial adjustment models are used
in money demand estimations. Typically,
however, the speeds of adjustment obtained
are unrealistically low. There are no theorethi-
cal reasons for using a partial adjustment
model. Econometric convenience seems to be
the justification for its common vse. Further-
more, Goodfriend (1985) shows that the
coefficient of the lagged money demand is
likely to be significant even if the adjustment
is instantaneous in the reality. The regressions
carried out here give no support for a partial
adjustment. Thus, estimations are performed
without the lagged dependent variable,

Also the role of stock exchanges in deter-
mining the transactions demand for money
will be discussed. Liberalization of the finan-
cial markets in the 1980°s has been coupled
with a rapid growth in the stock exchanges.
Moreover, the fluctuations in the monthly val-
ue of stock exchanges have been large and un-
regular. Thus, it can be expected that the stock
exchanges have an independent influence on
the transactions demand for money.

The money demand equations are estimat-
ed in the levels specification, using diffencing
and utilizing co-integrated variables. Month-
ly data and nominal variables are used.

2. Estimation and results

2.1. Explanatory variables

Theorethically money demand is assumed
to depend on the interest rate and on the eco-
nomic activity as follows.

m, = &+a r,+a;y,

where

m, = desired real balances at time t
T, nominal interest rate at time t

y, = a measure of economic activity (e.g. real
gnp} at time t,

|

In empirical studies money demand is usual-
ly assumed to be of the above form in the long
run. However, when money demand is esti-
mated at any point of time the so called Gold-
feld’s (1973) money demand function is the
most commonly used specification. It assumes
that the demand for real balances adjusts only
gradually to the long run level, because of the



adjustment costs in shifting the portfolio to-
wards the desired level, Thus, the lagged real
balances become an additional explanatory
variable, The equation to be estimated is now

m, = b+b; y+b, m_,,
where
m, = demand for real balances at time t

Including the lagged real balances into the
explanatory variables is not justified on a
purely theorethical basis (see e.g. McCallum
and Goodfriend (1987) and Goodfriend
{1985)). As the adjustment costs of the port-
folio are to a large extent independent of the
amount to be adjusted the adjustment costs
should, on the contrary, imply an immediate
adjustment to the desired ilevel of real
balances. Rather, the reason for the common
use of lagged real balances as an explanatory
variable seems to be that econometrically
satisfying results could not be reached with-
out it. Moreover, the coefficient of the lagged
variable is usually positive, highly significant
and accounts for much of the explanatory
power of the regression. It is, however, typi-
cally so large that the implied adjustment lag
is too long to be caused by adjustment costs
only.

Goodfriend (1985) shows that the coeffi-
cient of the lagged money demand may be
positive even if the money demand adjusts in-
stantaneously. This happens always if there
are measurement errors in the regressors and
the true interest rate and transactions varia-
bles are autocorrelated. GNP is the most com-
monly used measure for the amount of trans-
actions. It is, however, obvious that it includes
many sources of measurement errors'. These
measurement errors are also reflected in the
fact that the coefficients of the GNP varia-
bles to be estimated later are quite sensitive
to the choice of the GNP variable. Goodfriend
shows, that in a model without gradual ad-
justment, the measurement error can plausi-
bly account for the size of the lagged depen-
dent variable coefficients actually estimated
in empirical studies.

Here money demand will be estimated with-
out the lagged dependent variable i.e. an im-

{ GNP as a measure for iransactions does net account
Jor financial transactions and it ignores intermediate prod-
uet exchanges as well as the ‘underground economy’.

3

33

mediate adjustment of the transactions
balances to the desired level will be assumed.
As the residuals of the regressions appear to
behave satisfactorily there was no reason to
add the lagged money demand as an addition-
al explanatory variable.

Theories of the money demand are theories
about the demand for real balances. Howev-
er, following Field (1984} nominal variables
will be used here. Thus, the following
problems connected with the choice of the
deflator will be avoided. As the paper is claim-
ing that not only GNP-refated transactions but
also asset market transactions affect the trans-
actions demand for money it is not appropri-
ate to deflate the money stock by a GNP-
deflator only. An asset price index could be
used in addition. However, a problem of ap-
propriate weighting of these indices emerges
as there is no prior knowledge of their respec-
tive importance, Nevertheless some estima-
tions will be carried out with deflated varia-
bles as well.

Estimation method is OLS, and monthly
data from the years 1983-—86 is used. Estima-
tion is started from the year 1983 onwards
while only after this interest rate regulation
was gradually abolished and the short term
money markets developed so that the true
market interest rate became available.

The average interest rate on new certificates
of deposit is used as the market rate, Follow-
ing Solttila and Johansson the guarterly GNP
series is transformed into monthly series using
the variations of the retail sales index (GNP¥),
Also the monthly series 6f the total output
published by the Central Statistical Office is
tried as a gnp variable (GNP). A monthly val-
ue of the stock exchange in Helsinki was used
as a variable reflecting the value of the finan-
cial assets exchanges. As the aim is to explain
the demand for the transactions balances, M1
{money circulating and the demand deposits)
was used to measure the quantity of money.
None of the series is seasonally adjusted.
Pummy-variables are used instead for some
months.

2.2. Basic results

The regressions estimated in levels and
[2-month- difference specifications do not
show serial correlation in residuals. Moreover,
the elasticities are of reasonable size. This im-
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plies that the money demand adjusts immedi-
ately, and lagged money demand is not needed
as an explanatory variable.

The estimation results are reported in Ta-
ble 1. Regressions were run first in levels
specification (equations 1 and 2). Addition-
ally 12-month differencing was tried in order
to remove the seasonal variation (equations
3 and 4). Also one-month differencing was
tested {equations 5 and 6). In equations 1,
2, 5 and 6 seasonal dummies were used for
the months with significant dummy coeffi-
cients. Regressions run with one-month-dif-
ference specification showed strong negative
serial correlation in residuals which may be a
sign of overdifferencing (see Plosser and
Schwert (1978) for the effects of differencing).
12-month differencing on the other hand ap-
pears to behave well with the test-statistics in-
dicating no residual autocorrelation of first or
higher order. Also the coefficients of the

regressors are roughly in line with those of the
levels specification. This is a desired outcome
as it has been showed that differencing should
not affect the coefficients if the model is cor-
rectly specified (see e.g. Plosser, Schwert and
White, 1982),

Regressions in ievels specification give some
support for the influence of asset exchanges
on the money demand. Non-stationarity of the
time series is, however, a problem, which will
be tackled later on. Inspite of the non-station-
arity of the series the levels spesification ap-
pears to behave satisfactorily (see section 2.3)
and no alarming autocorrelation problems
arise. According to the estimation results the
significance of the stock exchange variable re-
mains dependent on the choice of the trans-
actions variable. Unfortunately, the true
transactions variable is not known. The
monthiy series of total output {eq. 2a) seems
to behave somewhat better than the gnp-vari-

Table 1. Regressions for the demard for nominal balances. Estimation period 1983/1-—1986/12

Explanatory variables

interest GNP* GNP stock canstant R? DW Q(12) SE

rate exchange

levels:

(ia) w35 49 03 5.8 .89 2.07 18.7 036
{.05) {.06) (.01) (.6)

{28) —.3i .66 .01 7.5 92 1.78 16.3 031
(.04) (.07; (.01} (.3

12-month differences: .

(3a) —.27 .63 004 13 2j03 15.6 046
(.05} {.12) {.02)

(4a) e 24 .90 —.02 30 1.79 13.1 036
(.04) (.11 (0N

1-month differences

{5) e 17 13 .003 5 2.64 38.3 4G
(.07 {.06) (.01

(6) —.19 .16 —.0] 31 2.66 38.4 036
(.07) (.10} {0

R? is the coefficient of determination corrected for degrees of freedem, DW is the Durbin-Watson test-siatistics for
first order autocorrelation and Q is the Box-Pierce test-statistics for higher order autocorrelation (here up to 12 orders).
According to the test-statistics there is no autocorrelation in residuals in equation 1—4. The Q-statistics may, however,
be misteading because of the small number of observations. SE is the standard error of the residual. The standard
errors of the coefficients are given in the brackets. In equations 1 and 2 seasonal dummies have been used for Decem-
ber and March and in equation 2 additionally for July, The dummies are used to correct the seasonal variation in
the GNP-series that does not imply an equal variation in the transactions balances (e.g. Christmas shopping in De-
cember and company holidays in July). Also the dummy for August 1986 is significan:. 12-month differencing re-
moves the effects of seasenal variation from equations 3 and 4. All variables are fogaritmic.



able {eq. 1a). However, the coefficient of the
stock exchange variable is not significant when
the former series is used, while on the contrary
if the gnp variable is used the coefficient be-
comes significant and amounts to .03.

Estimation resuits with 12-month-difference
specification are in line with the results from
the regressions in the levels specification. In
the regressions where differenced variables
were used the coefficient of the stock exchange
is both small and statistically nonsignificant.
A likely reason for the result is that the stock
exchange is such a small proportion of the to-
tal transactions in the economy. This is true
even though the value of the stock exchange
in relation to the gross national product has
grown during the estimation period from one
percent to about five percent.

The coefficients of the interest rate and
transactions variables as such are the long run
elasticities of the money demand. The estimat-
ed elasticities in the case of I2-month-
differencing (see Table 1) are nearly of the
same size as those estimated by Solttila and
Johansson (1987), who had data for one year
shorter period and who used real variables and
a partial adjustment model. They got long run
clasticities of money demand with respect to
real income and short term interest rate of
about .72 and —.26, respectively, while the
short term elasticities were only about .42 and
e, 16,

In the literature there is no agreement on
how large the theorethically correct interest
rate and income elasticities should be. Accord-

Table 2. Regressions for the demand for real balances
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ing to the Baumol-Tobin approach the elastic-
ity of the transactions demand for money with
respect to the income should be 0.5, which is
surprisingly close to the elasticities that were
received here with the levels specification. If,
according to the quantity theory, the income
velocity of money is constant the elasticity of
money demand with respect to the income
would be one.

In the above estimations exclusively nomi-
nal variables were used. As money demand is
typically estimated in real terms some addi-
tional results with deflated variables are
reported in Table 2. In all the regressions mon-
ey stock (M1) and the value of stock exchanges
is deflated by the index for domestic markets.
GNP-variables are the same as previously but
in real terms. Al} estimations show severe au-
tocorrelation which creates an upward bias in
the standard errors of the coefficients. Par-
ticularly the coefficients of the GNP-variables
differ greatly among the specifications. Fur-
thermore, the results are not robust to the
choice of the deflators. As was earlier noted
there is no answer to the question of what
deflator should be used, Thus, the results of
the estimations run in nominal terms will be
examined more closely in the following,

2.3. Money demand, co-integrated variables
and EC-equations

The above results indicate that the demand
for nominal money can plausibly be estimated
using a levels specification. However, the

. Estimation period 1983/1—1986/12

Explanatory variables

interest GNP* GNP stock constant R DW
rate exchange

levels:

(1) e, 42 47 .04 6.1 .68 1.09
(.07 (.17) (.02} (1.7}

(2b) —.43 19 05 8.7 .62 .85
(.08) {2n (.02) (.95)

t2-month differences:

(3t —.39 .02 .05 A7 .72
(.07) (.33) (.02)

(4b} —.38 41 .04 16 .65
(.08) (.37 (.03)
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problem of non-stationarity of the time ser-
ies arises when the variables are used in a lev-
els form. Consequently, an error correction
specification will be used in addition to test
if estimation in levels specification is possible
and if the assumption of immediate adjust-
meni is justified.

The idea in the error correction -model is
to assume that there exists a long run equilib-
rium towards which the money demand ad-
justs in the short run in case there has been
a deviation from the long run equilibrium, In-
spite of the non-stationarity of the time ser-
ies ordinary estimation techniques can be used
if the set of variables is cointegrated. The set
of variables is said to be cointegrated if there
exists a linear combination of the variables
which is stationary although the individual
variables are non-stationary. Granger ja Engle
{1985} have shown that if a set of variables
is cointegrated then the data can be present-
ed in an error correction specification which
is unaffected by the problems usually caused
by non-stationarity. They also suggested a
two-step estimation procedure, which was
later applied by e.g. Hall (1986) and Hall and
Henry (1987). In the following Hall’s exam-
ple will be followed.

The two-step estimation is carried out as
follows, First, a levels regression is performed.
With the residuals of this regression the hy-
pothesis of cointegration can be tested. In the
second step, the residuals from the levels
regression are entered into the error correc-
tion model in place of the levels terms. Thus,
the long run constraint is being inserted into
the model.

The levels regression has already been car-
ried out in equations la and 2a. Using the
residuals of these regressions it is possible to
test cointegration. Several test-statistics has
been developed for the purpose. Here, the fol-
lowing three statistics are reported: CRDW
(cointegrating regression Durbin-Waison), DF
{Dickey-Fuller-test) and ADF (augmented
DF). Granger and Engle (1985) have derived
approximate critical values for these tests. All
the tests set up the null hypothesis that the
residual follows a random walk. If the null hy-
pothesis can be rejected the error process is
stationary, and the set of variables is said to
be cointegrated. The following values for the
test statistics were obtained (critical values are
indicated in the brackets):

Equation la Equation 2a
CRDW (.4) 2.1 1.7
DF (—3.5) —7.1 —6.4
ADF (—3.2) —3.4 —3.1

According to the test-statistics the variables
of equations la and 23 appear to form a set
of cointegrated variables. Consequently,
equations la and 2a can be interpreted as a
long run equilibrium for money demand.
However, as the estimation period is no longer
than four years this ‘long’ run equilibrium
should be interpreted with care.

In the second step, the lagged residuals of
the levels regressions (RES) have been entered
as an explanatory variable in addition to the
differences, Thus, the change in money de-
mand is being explained by the changes in the
interest rate, GNP and the stock exchanges
and by the lagged residual of the respective
levels regression, which reflects the deviation
from the long run equilibrium. The error cor-
rection models obtained in this way have been
estimated using OLS (see Table 3). In equa-
tions 7 and 8 the residual is lagged by 12
months and in equations 9 and 10 by one
month,

The coefficients of the error correction
terms are negative as expected. It should also
be noted that they are close to one, which in-
dicates that the money demand adjusts almost
immediately by the full amount if there has
been a deviation from the long run equilibri-
um. Moreover, the coefficients of the error
correction terms are significant and their in-
clusion into the regression does not dramati-*
cally change the elasticities of the money de-
mand with respect to the interest rate and the
GNP, The estimation using an error correc-
tion formulation, thus, supports the results
previously gained from a levels regression,
which indicated immediate adjustment of the
money demand.

Regressions that were performed using
12-month differencing show quite satisfacto-
ry results (see Table 3}, Judging from the test-
statistics equation 8, in which monthly series
of total output is the transactions variable, ap-
pears to be the best. It does not seem to have
first or higher order autocorrelation, which
makes the standard deviations of the estima-
tors unbiased. The interest rate elasticity of
money demand (—.26} is preciselly equal to
the long run elasticity estimated by Solttila and
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Estimations results with an error correction specification. Estimation period 1983/1—1986/12

Explanatory variables

interest GNP stock RES R? DwW Q SE
rate exchange
i2-month differences:
(7} e, 29 .65 .01 —.20 e 2.15 38.9 .035
{.04) (.09 (.01) {.18)
(8) —.26 .85 e, (1 - 74 54 1.73 15.6 027
{.03) {.08) {.01) (.15}
l-month differences:
{9 —-.22 16 .00 —.80 .63 2.28 25.9 027
©(05) (.06) (.0 (.12)
(10 —.24 6 —.01 e G2 .69 2.16 18.5 024
(.03) {.06) (.00 {.13)

Johansson (1987). The GNP elasticity received
here is somewhat larger. The stock exchange
variable is insignificant in all the estimations,
The results show that including the error
correction term reduces residual autocorrela-
tion remarkably and improves the coefficient
of determination particularly in the one-
month-difference specification.

3. Conclusions

Transactions demand for money is estimat-
ed using data from the period 1983/1—
1986/12 for which a market interest rate is
available. The purpose is to examine how the
recent liberalization of the money markets has
affected the elasticity of money demand with
respect to the interest rate and the transactions
variable. The value of trading in the Stock Ex-
change is added to the regression equation to
reflect the asset exchanges which also require
transactions balances. Money demand is esti-
mated using nominal variables, levels specifi-
cation and differencing. Also the method of
co-integrated variables and error-correction
models is tried.

The results indicate that the stock exchanges
does not have a statistically significant in-
fluence on the transactions demand for mon-
ey. A likely reason for this is that the value
of the stock exchanges is still quite small when
compared to the total transactions in the econ-
omy, inspite of the rapid growth in the recent
years.

All the results indicate that the money de-
mand adjusts to the desired level almost im-
mediately. Residual autocorrelation is no
problem in the estimations that are performed
in levels and difference specifications. Also the
interest rate and output elasticities are of an
expected magnitude, Thus, estimation of
money demand in levels specification or using
differencing gives quite satisfactory resulits.
The equations are additionally estimated using
the two-step procedure suggested by Granger
and Engle (1985) where co-integrated varia-
bles are utilized in an error correction model.
Also, these results imply that the money de-
mand adjust immediately if there is a devia-
tion from the desired money balances. Thus,
there does not appear to bé empirical justifi-
cations for using a partial adjustment model
in money demand estimations.
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