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Introduction

I : conomists have been long con-
cerned with the relationship be-

. _________________________________________________|
2006, Vol. 13, No. 2, 237 - 249

THE IMPACT OF GOVERN-
MENT DEFICITS ON MONEY
DEMAND: EVIDENCE FROM
SAUDI ARABIA

Abstract

This study examines the effect of budget deficit on money
demand in Saudi Arabia. The Cointegration test indicates
the existence of a long run equilibrium between money
demand and its determinants; namely, gross domestic
product, government expenditure, interest rate, inflation
rate, and budget deficits. The Error Correction Model
shows that 40% of the disequilibrium in money demand is
corrected each year. The coefficient of the budget deficit
is statistically significant but negative in both long and
short runs. This result does support neither the Key-
nesian-Neoclassical point view nor the Ricardian hypoth-
esis. This result may be attributed to two reasons: first,
the ratio of budget deficit to GDP is very small. There-
fore, the results may differ if the ratio of budget deficit to
GDP increases over time. Second, government bonds are
not part of the household’s wealth since government are
held only by commercial banks, However, the results may
change if government allows the public to hold govern-
ment’s bonds.

budget deficits and money demand
has received considerable attention

in recent years. Economists have dif-

tween budget deficits and a number of
macro-variables in the economy. In
particular, the relationship between
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ferent views regarding the impact of

government deficits on money de-
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mand. On the one hand, neoclassical
and Keynesian models maintain that
budget deficits have a positive impact
onmoney demand. On the other hand,
Ricardian models hold that budget
deficits have no effect on money de-
mand. This debate over the impact of
the budget deficits on money demand
is a part of a much wider discussion
over the validity of the Keynesian and
Ricardian paradigms.

The purpose of this paper is to
investigate the effect of budget deficits
on money demand in the Kingdom of
Saudi Arabia. Section II of it will be
devoted to theoretical arguments and
to some previous empirical works re-
garding the effect of the budget deficit
on money demand. Section III dis-
cusses the methodology used to test
the effect of budget deficit on money
demand and presents the empirical
results. Section IV concludes the paper.

Theoretical Background

The relationship between govern-
ment budget deficits and money de-
mand in the neoclassical, Keynesian,
and Ricardian models can be explained
by using a simple IS-LM model.

Keynesians and neoclassicists ex-
plain their view of the relationship
between budget deficits and money
demand as follows. At less than full

employment level of output, the en-
gagement of expansionary fiscal pol-
icy, either by increasing government
expenditure or by tax cut, will widen
the budget deficit. The increase in the
budget deficit will, in turn, have a
positive impact on aggregate demand
which depends on the multiplier’s
magnitude. The rise in aggregate de-
mand will, in turn, increase the de-
mand for money for transaction
purposes. Moreover, when a govern-
ment decides to keep its expenditure
level, which is financed through the
issuance of bonds rather than through
taxation, net worth rises. The holding
of government bonds by the private
sector redistributes the wealth from
the public sector (Whose net worth
falls) to the private sector (whose net
worth rises) because of interests pay-
ments on bonds (Harris, 1985). As net
wealth of the households rises, con-
sumption also rises since consumption
is the function of net wealth. The high
consumption expenditure will stimu-
late the national income through the
multiplier process. The rise in national
income will in turn increase the de-
mand for money for transaction pur-
poses. Therefore, money demand rises
as people hold more government
bonds since money demand is the
function of wealth. (Gulley,1994). If
the money supply is held constant”,

(1) In fact Joines (1985), believes that there is no relationship between non-war budget deficit and

the growth of high powered money.
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i.e. the budget deficit is financed
through the issuance of government
bonds, interest rates must rise too
(Bernheim, 1989). The over all effects
of budget deficits is to increase money
demand which in turn will increase
interest rates. The rise in interest rates
ultimately crowds out private invest-
ment.

The increase in the household
wealth caused by the budget deficit
will cause IS curve to shift outward.
LM curve, on the other hand, will shift
inward since the increase in the budget
deficits will cause money demand for
transaction purposes to increase as
long as money supply remains con-
stant. The magnitude of the two shifts
will determine the new equilibrium
points of interest rate and the national
income which will be higher than their
original equilibrium. The increase in
the interest rate will in turn reduce
investment demand which partially
offsets the initial increase in national
income. However, Eisner (1989) ar-
gued that budget deficits do not have
to crowd outinvestment. Thisis due to
the fact that as income increases, the
demand for capital goods increases
too to maintain the new level of output
as long as output is under full employ-
ment level of output. (Eisner,1989).

Although, the neoclassical-Keyne-
sian model has similar views regarding
the effect of the budget deficit in the

short run, the neoclassical model is
different from that of the Keynesian
model in the long run since the neo-
classical model assumes that all re-
sources are fully employed. At full
employment level of output, the level
of output is independent of the budget
deficit since the increase in the house-
hold’s wealth means a reduction in
other private expenditure. Hence, the
budget deficit has no impact on money
demand in the long run (Yellen, 1989).

On the other hand, the Ricardian
equivalence hypothesis, which is lar-
gely attributed to Barro (1974), holds
that budget deficits have no impact on
real variables including money de-
mand in both short and long runs
since government bonds are not con-
sidered net wealth to bondholders
(Vamvoukas, 1998). The Ricardian
equivalence hypothesis assumes that
the government keeps its expenditure
level fixed over time. Therefore, when
the government cuts taxes, budget
deficits must rise. But, the tax cut at
present means high future taxes which
have the same present value as the
initial tax cut, since governments
equate its total spending in each per-
iod with its total revenues from taxes
and government bonds. Hence, the
present value of government expendi-
ture determines the present value of
taxes and other revenues. Thus, the
present value of taxes and other rev-
enues will not change as long as the
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present value of government expendi-
tures remains unchanged. (Barro,
1989). The issuance of government
bonds to finance its expenditures is
considered as assets to bondholders,
but at the same time it represents
liabilities to households as the govern-
ment increases taxes in the future in
order to redeem the bonds. If the
assets and the liabilities are equal,
the net wealth of the society will
remain unchanged. Since wealth does
not change, consumption will not
change also. As a result, aggregate
demand would not be affected too
(Vamvoukas, 1998). On the other
hand, government savings would de-
cline as government deficits rise, but
that would be matched by an equal
increase in private saving since indivi-
duals have to pay the anticipated
higher taxes in the future. Therefore,
the net change in national saving sum-
up to zero. Thus, interest rate will not
change as saving and investment
maintain their equality. Since budget
deficits have no impact on saving and
in turn on interest rate, money de-
mand will not be affected by the
budget deficit (Barro, 1989). Accord-
ing to the Ricardian equivalence hy-
pothesis, IS-LM curves will not shift
as budget deficits rise. Therefore, the
budget deficits have no impact on
consumption, saving, interest rate,
investment, and, ultimately, on money
demand (Vamvoukas, 1998, ).

Previous Empirical Works:

Extensive empirical works have
been done to test the neoclassical-Key-
nesian proposition and the Ricardian
equivalence hypothesis. But these
works are not conclusive. Some empiri-
cal findings gave support to the neo-
classical-Keynesian proposition, where
some supported the Ricardian equiva-
lence hypothesis. Hamburger and
Zwick (1981), Hoelscher (1986), Yellen
(1989), Tanner and Devereux (1993),
Vamvoukas (1998), and Abizadeh and
Yousefi (1998) among others found
that budget deficits have a significant
positive impact on money demand.
Therefore, their findings support the
neoclassical-Keynesian proposition.
On the other hand, Joines (1985),
Barnhart and Darrat (1988), and Gully
(1994) among others found that money
demand is independent of the budget
deficits. Hence, their findings are con-
sistent with the Ricardian equivalence
hypothesis.

The Methodology and
the Empirical Results

In order to assess the effect of the
budget deficits on money demand, the

following money demand equation is
estimated:

MY = ag +a]GDP;+ ar R+
a3 BDEF; + a4INFr+
asGy + Uy (1)
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Where:

M? = money demand.

GNP; = gross domestic product.
R{ = interest rate.

BDEF; = budget deficit.

INF; = inflation rate.

Gt = government expenditure.

Ut = which noise disturbance term

The annual data employed in this
study cover the period from 1969-2002
obtained from the thirty ninth annual
report of Saudi Arabian Monectary
Agency (SAMA, 2003).

According to the economic theory,
the gross domestic product and gov-
ernment expenditure in real terms are
expected to influence money demand
positively. On the other hand, interest
rate and inflation are expected to
influence money demand negatively.
According to the Ricardian equiva-
lence hypothesis, budget deficit is ex-
pected to have no effect on the money
demand ie. a3 = 0. on the other
hand, under Keynesian-neoclassical
proposition, deficit is expeced to in-
fluence the money demand positively,
ie. asg > 0.

Econometric Methodology
and Results:

Most economic time series have
been found to be non-stationary, since

they contain stochastic elements as
many studies indicated including, Nel-
son and Plosser (1982) and as proved
by Stock and Watson (1987). Thus a
misspecification of trend element may
resultin incorrect tests. To test for this
possibility, the study applied Aug-
mented Dickey-Fuller (ADF) test
(Dickey and Fuller, 1979, 1981) which
is specified as follows:

AY; = ag+ayY,_q+

)4
ZﬂAYl_l + ¢ (2)
j=1

The null hypothesis states that the
variable under investigation (Y) has a
unit root. The null hypothesis should
be rejected if the calculated test statis-
tic is negative and less than the critical
value.

The ADF test is conducted to
check for a unit root for all variables
in both levels and first differences.
These tests are presented in Table
(1), which reveals that the null hypoth-
esis of a unit root cannot be rejected
for all variables in levels. The results
further suggest that taking first differ-
ences remove these roots from the
series implying that these variables at
their first difference are stationary,
ie., I(1).
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Table 1
Augmented Dickey-Fuller (ADF) Unit Root Tests

Variables ADF in levels ADF in Differences
M, -2.35 -4.62%*
GDP, -3.03 -5.49%*
BDEF, -3.028 -5.26%*
Gy -3.09 -5.40%*
INF, -2.88 -4.66%*
R -3.42 -4.91%**

** Significant at the (1%) level.

Cointegration Estimate
and Tests:

Having determined the stationarity
of the time series and the degree of
integration, the next step is to test for
possible long run relation that might
exist between the variables included in
the model. According to Engle and
Granger (1987), the non-stationary ser-
ies with the same order of integration
may be cointegrated if there exist some
linear combination of the series that
can be tested for stationarityi.e. I(0). In
this sense, the cointegration test is a test
of possible long run stable relationship
among levels of non-stationary eco-

M =

t

(—1.62)
R%2 =098

(2.12)

75)

nomic variables although they may be
in disequilibrium in the short-run.

Two different tests of cointegra-
tion have been used to test for long run
equilibrium relationship. First, Engle
and Granger two-step method test is
applied. It involves estimating equa-
tion (1) by the Ordinary Least Squares
(OLS) and testing residuals for statio-
narity. If the residuals are integrated
of degree zero, then the linear combi-
nation of the variables in the demand
for money relation is cointegrated.

The estimation of equation (1), the
money demand relation, gives the
following integration equation:

—0.95+0.12GDP, — 0.004BDEF, + 0.79G, — 0.03INF, — 0.31R, (3)
(-2.
F=198.32

(14.91) (=5.09) (—3.29)
D—W=135
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The estimated parameters of equa-
tion (3) indicate that gross domestic
product and the government expendi-
tures affect money demand positively
while the rate of inflation and the
interest rate have negative effects on
money demand which is in accor-
dance with the economic theory.
However, the effect of budget deficit
on money demand is negative which
does not support either the Keyne-
sian-Neoclassical preposition or the
Ricardian hypothesis. Theoretically,
this result may be attributed to the
fact that government bonds are held
only by commercial banks. Therefore,
they are not considered a part of the
household’s wealth. Since net wealth
of the households does not change,
money demand will not change too.
As Al-Batil (2002) indicated, finan-
cing government expenditure in Saudi
Arabia through borrowing leads to
crowding out of private investment.
This may increase interest rate which
in turn has a negative effect on money
demand. However, domestic interest
rate is not determined through money
market. Saudi Arabian Monetary
Agency (SAMA) has been following
a conservative monetary policy, in
order to keep the inflation rate always
down; by controlling monetary aggre-
gates. Alshebel and Al-Hassan (2001)
noted that price stability is one of the
most important goals of the monetary
policy.

ADF test for residuals of equation
(3) which equals (-4.05) suggests the
rejection of the null hypothesis at
(1%) level. This result implies that
residuals are stationary and there ex-
ists a long run relationship between
money demand and its determinants
in Saudi Arabia. Moreover, the exis-
tence of the cointegration is an indica-
tion of stable money demand
function.

Johansen--Juselius (1990) proce-
dure is used to further confirm the
existence of cointegration between
money and its determinants obtained
from Engle-Granger two step method.
A Vector Autoregressive Model
(VAR) with K lags that can be ex-
pressed as

k
Xe=Y AX; j+uter (4)
i=1

Where X; is a column vector of all
variables in the model i.e.
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Equation (4) can be rewritten as:

k—1
AX;=TIX, 1+ > T;AX;;
i=1
+pt+ ey (5)
Where A refers to the first differ-

k
ence, Il = Y~ A; — Jisa Px P matrix,

r i=1
;= '21 Aj— I, and pis the constant
J=

or drift term.

The long-run relationship between
series is determined by the rank of II.
There are three possible cases for the
rank of II. If rank (II) = 0, then IT = 0,
all of the processes in X; are non-
stationary. If rank (II) = P, then all of
the variables in X; are stationary in
levels. If 1 < rank (II) < P, then all of

the variables in X; are cointegrated
with one or more cointegrating vectors.

Table (2) presents the cointegra-
tion test based on Johansen and Juse-
lius of possible long-run equilibrium
relationship between money demand
and its determinants.

The results of table (2) indicate the
existence of one cointegrated vector
between money demand, gross do-
mestic product, budget deficit, infla-
tion rate, government expenditure,
inflation rate, and interest rate.

Havingestablished the existence of
a stable long run relationship between
money demand and its determinants
based on Engle-Granger two steps
and Johansen and Juselius procedure,
a short- run relationship between the
two time series is investigated using
the Error Correction Model (ECM):

Table 2
Johansen Cointegration}

Eigenvalue Likelihood Ratio  Critical values at Critical value No. of CE
(5%) at (1%)
0.48420 86.82 59.46 66.52 v<0
0.519786 35.88 39.89 45.58 v<1
0.306278 16.07 24.31 29.75 y<2
0.159958 6.20 12.53 16.31 y<3
0.053802 1.49 3.84 6.51 vy<4
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Estimation Results of the Short-Run
Dynamic:

Since all variable are stationary in
their first differences and are cointe-
grated, 1(0), the dynamic short-run
relationship is estimated as follows:

A My = ~ 003+ 005A6DP, ~ 0 003ABDEF, +0 4G
0N) 07 (2% (19
~ 0TIV, ~0.9AR, 040, (6
(18)  (-13) (329)
R =080 F=1397 D-W=22I

Where all variables are in first
differences and p,_1 is the lagged
value of the residual from the long-
run regression, equation(3).

Equation (6) presents the error
correction model estimations. The
lagged error term coefficient is nega-
tive and statistically significant. The
value of the coefficient of the lagged
error term indicates the speed of ad-
justment of any disequilibrium to-
wards a long-run equilibrium. 40%
of the disequilibrium in money de-
mand is corrected each year. The
estimated coefficients of gross domes-
tic product, budget deficit, govern-
ment expenditure, and inflation rate
are all statistically significant with
expected signs. However, the esti-
mated coefficient of the interest rate
is not statistically significant which
means that the interest rate has no
significant effect on money demand in
the short run. The estimated coeffi-

cient of budget deficit is negative
which confirms the findings of the
long- run equilibrium.

Conclusion

The goal of this paper has been to
investigate the determinants of the
money demand function in the King-
dom of Saudi Arabia, particularly; the
effect of budget deficit on money
demand in the light of the debate
between Keynesian-Neoclassic on
the one side and the advocate of the
Ricardian equivalence hypothesis on
the other. Data properties were ana-
lyzed to determine the stationarity of
the time series using ADF unit root
tests which indicate that the null hy-
pothesis of a unit root cannot be
rejected for all variables in levels.
The results further suggest that taking
first differences removes these roots
from the series implying that the first
differences of these variables are sta-
tionary, i.e., I(1). The results of the
cointegration tests based on both
Engle- Granger and Johansen- Juse-
lius techniques indicate the existence
of a cointegration between money
demand and its determinants. There-
fore, the variables have a long run
equilibrium relationship although
they may be in disequilibrium in the
short run. Moreover, the existence of
the cointegration is an indication of
stable money demand function.
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The estimated parameters of the
money demand relationship indicate
that gross domestic product and gov-
ernment expenditures influence money
demand positively while the rate of
inflation and the interest rate have
negative effects on money demand
which is in accordance with the eco-
nomic theory. However, the effect of
budget deficit on money demand is
negative which does not support
neither the Keynesian-Neoclassical
point view nor the Ricardian hypoth-
esis. This result may be attributed to
the fact that government bonds are
held only by commercial banks. There-
fore, they are not considered a part of
the households’ wealth. Since net
wealth of the households does not
change, money demand will not change
too. Error Correction Model indicates
that (40%) of disequilibrium in money
demand relationship is corrected each
year. The estimated coefficients of
gross domestic product, budget deficit,
government expenditure, and inflation
rate are all statistically significant with
expected signs except the interest rate
which is not statistically significant
which means that the interest rate has
no significant effect on the short run
money demand. Although the esti-
mated coefficient of budget deficit is
significant, it is negative which con-
firms the findings of the long run
equilibrium.

It may be concluded that the bud-
get deficit has no impact on real
variables including money demand
in both the short and the long run.
Since the budget deficit has no impact
on money demand, interest rate will
not be affected as well the other real
variables. This result may be attribu-
ted to two reasons: first, the ratio of
budget deficit to GDP is very small.
Therefore, the results may differ if the
ratio of budget deficit to GDP in-
creases over time. Second, govern-
ment bonds are not part of the
household’s wealth since government
bonds held only by commercial
banks, However, the results may
change if government allow the public

to hold government bonds.

However, we should take the re-
sults with some caution since the
financial innovations and the beha-
vior of financial institutions and their
impact on money market in Saudi
Arabia are not developed into the
model. The impact of the financial
innovations and the behavior of finan-
cial institutions in Saudi Arabia on
money demand is worthy to be inves-
tigated in future studies taking into
consideration the difference between
deep financial market and shallow
financial market.
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