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Abstract

This paper aims to use the Cointegration to analyze the relationship of money Supply and Saudi Stock Price
Index (SSPI) using different measure of money supply M1 and M2 and different time series; annual data from
1985 until 2012 and monthly data from 2000 until 2013. The goal is to discover the relationship between SSPI
and MS and to identify the long run as well as the short run causality using Vector Error Correction Model
(VECM). The most important finding is the confirmation of long run relationship between M1 and SSPI as well
as M2 and SSPI in both monthly and yearly data. The study has found that the long run causality is running from
SSPI to M1 for annual data but not the other way around. This finding supports the Post-Keynesian theoretical
approach which indicates the endogeneity of MS. Moreover, the result is consistent with efficient stock markets
hypothesis since MS does not affect the SSPI in the long run. The implication of this result is that Saudi Arabian
Monetary agency as well as commercial banks cannot affect the Saudi Stock prices through change in MS. This
paper assures bidirectional short run causal relationship (or feedback effect) between SSPI and M1 by using
annual data. The paper has not found neither long run nor short run causal relationship between SSPI and M2
with annual data. Furthermore, the study could not prove any long run or short run causality between M1 and
SSPI or between M2 and SSPI through the use of monthly data.

Keywords: cointegration, efficient stock markets hypothesis, Saudi stock market, money supply, VECM
1. Introduction

The stock market plays a major role in providing capital requirement of the firms. It helps to issue stocks to the
general public which is one of the most cost effective ways for long run fund requirements. Many economists
find that the growth as well as development of a nation depends on the level of investments which requires long
run finance. As a result, the stock market plays a crucial role of economic growth and development (Aydemir &
Demirhan, 2009). Stock market participates in distributing the wealth of nation by widening the ownership of
public company stocks. Any investor can own stocks of publicly listed companies through the purchase of shares
from stock market. The percentage of ownership in a company depends on the number of the shares that you
own. The significance of “good” performance of the stock market is self-evident. History has informed us that a
collapse of stock prices can cause major disturbances in the standard of living of many. On the other side, the
strength of a stock market can cause a major positive effect on the economy through its effect on real economic
activities. The performance of the stock market depends on many important determinants. It is highly sensitive to
a country’s economic and political situation. If the economic condition of a country is doing well, then the stock
market usually gives high returns and vice versa. The stability of the political condition of the nation is also a
significant factor that affects stock market performance. Thus the political stability of Saudi Arabia and the rapid
growth of oil revenue for the last ten years contribute to the development of the Saudi Stock Market.

Monetary policy is one of the most effectual tools that a central bank has under its control. The central bank uses
monetary policy more often to induce a desired level of change in real economic activities. These changes in
monetary policy have an important effect on the stock market. Indeed, the economic theory confirms a
relationship between money supply and stock price index. However, there are different views regarding the
nature of the relation and the causality issue. This study aims to discover the relationship between money supply
and Saudi Stock Price Index and to know the direction of the causality between them. It is also important to find
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out the implication of the result for the endogeneity of money supply and the stock market efficiency in Saudi
Arabia. The importance of the study is to find out whether the money supply is exogenous or endogenous. Also it
is important to know if the monetary policy could affect the stock prices. This study proceeds as follow: In
Section 11, literature review that is relevant to the topic. The theoretical model is discussed in Section III. It will
be followed by Section IV which deals with data and empirical methodology. Section V is the empirical results
and the paper will be concluded in Section V1.

2. Literature Review

According to Flannery and Protopapadakis (2002), the most important factor influencing the development of
stock prices in the long run is the amount of money supply in the economy. Chromec (2006) stated that the
change in money supply is one of the most important tools available to the national central banks of individual
countries to influence the actual economic activity in general and stock prices in particular. Many economists,
such as Poiré (2000) or Shostack (2003) think about the money supply to be the most significant macroeconomic
element that affects the behavior and development of stock prices. Gupta (1974) states that the money supply can
be utilized for predicting the development of stock markets. His finding confirmed that 59% of the price of stock
indices can be forecasted based on the supply of money. This result is confirmed by Rapach, Wohar and Rangvid
(2005) who, in their study concentrated on the prediction of stock market development by using macroeconomic
factors in eleven nations. They extrapolated that the most trust worthy macroeconomic indicator for stock market
projection is the interest rate which is mostly affected by money supply. Husain and Mahmood (1999)
investigate the relationship between monetary expansion and stock returns in Pakistan using different type of
money supply; specifically M1 and M2. Their aim was to find a connection between money supply and both
short and long run changes in stock market prices. The paper finds that money supply causes changes in stock
prices in the long run as well as in the short run, forecasting that the stock market is not efficient with regard to
the money supply. The efficient market hypothesis does not persist. A two-stage regression model used by
Maskay (2007) who looks for whether or not there is a link between money supply and stock prices. If there is,
what is the direction of the link? Does stock values behave as Sellin (2001) predicts or as the real activity
theorists predicts? The results of this work suggest that the theory of real activity theorists dominates Sellin’s
(2001) theory. The results of the study support the view of the real activity hypothesis that a positive money
supply shock raises stock prices and vice versa. It also supports the opponents of Efficient Market Hypothesis
that expected changes in the money supply more important than unexpected changes in determining stock values.
The issues of efficiency of the stock market in Malaysia and cointegration between money supply and stock
prices were studied by Habibullah and Baharumshah (1996). They found a weak efficiency and non-existent
cointegration between money supply and stock values at that market. Once again Habibullah (1998), investigated
the empirical link between money supply and stock prices in the Kuala Lumpur Stock Exchange (KLSE), using
monthly data that span from January 1984 to September 1992. Specifically, he tested for market informational
efficiency in KLSE by examining the causal link between money supply; M3 and stock prices using the
cointegration technique. The consequence of Vector Error Correction Models (VECM) manifests the
informational efficiency markets hypothesis cannot be accepted for the KLSE. However, he found a causal
relationship between money supply and stock prices. His conclusion is money supply M3 can be a useful
monetary instrument in affecting the stock market when the need arises. Some researchers dealing with the
correlation and link between stock markets and the money supply are e.g. Maysami and Koh (2000) who, in the
case of the Asian market concluded a positive link between money supply and the development of the Singapore
stock exchange, supporting the hypothesis that a growth in the money supply will induce inflation, which causes
a growth in future cash-flow and stock prices. The same result has been assured by Maysami, Howe and Hamzah
(2004). They reveal a positive relationship between money supply change and stock price evolution on the
Singapore stock exchange. The causality between money supply and stock markets in emerging markets was
discussed by Brahmasrene and Jiranyakul (2007). Through their study of the Thai stock market between 1992
and 2003, they found a positive relation between money supply and stock values. Cagli, Halac and Taskin (2010)
investigated the relationship between money supply and share values on the Turkish market. These writers did
not conclude any cointegration between the two variables. The influences of the changes in macroeconomic
factors (among them money supply) on the development of stock prices were studied also by Shaoping (2008),
who assured strong effect of the money supply on the development of stock prices in the period between 2005
and 2007. He found a long run and stable relationship between stock prices and money supply with different
measure; M0, M1 and M2. His study confirmed a positive cointegration between stock prices and money supply.
As a result, the growth of money supply induces a higher price of equity shares. In other words monetary policy
expansion makes stock prices to grow and, on the contrary, a contraction monetary policy causes stock prices to
fall. They show how stock market variation corresponds to changes in monetary policy. Pallegedara (2012)
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investigated the dynamic links between stock market performance and the interest rates in Sri Lanka during June
2004 to April 2011. He used all stock price index in the Colombo stock exchange as a measure of stock market
performance indicator and Sri Lanka Interbank Offer Rate as a measure of interest rate. He employed some
conventional time series econometric techniques such as Unit root test, cointegration test), Granger-Causality
test to discover the relationships between stock market index and interest rate. The findings of interest include
stock market performance is the negative relationship with interest rate in the long run while no causal link is
found in the short run. Furthermore, doing different measures of money supply yield different effects on stock
prices? Kraft and Kraft (1977a, 1977b) conclude that the detection of lead-lag relationship between money
supply and stock prices are insensitive to the choice of the definition of money supply used. However, several
other empirical studies have shown that different choices of money supply measures can have different impacts
on stock prices. For example, take the case of Mookerjee’s (1987) study, where for Canada, the stock market is
efficient with respect to narrow money supply M1, but with broad money supply M2, the results suggest that
money supply is the leading indicator for stock price. Results from Thornton (1993), Ho (1983) and Jones and
Uri (1987) tend to point to the conclusion that stock markets are sensitive to different measures of money supply
used. Therefore, it could be can concluded that different measures of money supply used can yield different
impacts on stock prices. Alshogeathri (2011) investigates the long run and short run relationships between Saudi
stock market returns and eight macroeconomic variables; M1, M2 money supply, short-term interest rates,
consumer price index, bank credit, world crude oil prices, exchange rate and Standard and Poor 500 index as a
proxy for the influence of the US stock on the local stock market. The study uses Vector autoregression (VAR) and
(GARCH) models to analyze monthly data from January 1993 to December 2009. A Johansen-Juselius
cointegration test indicates a positive long run relationship between the Saudi stock price index and the M2 money
supply, bank credit, and the price of oil, and a negative long run relationship with the M1 money supply, the short
term interest rate, inflation, and the U.S. stock market. An estimated vector error correction model (VECM)
suggests significant unidirectional short run causal relationships between Saudi stock market returns and the
money supply and inflation. The VECM also finds a significant long run causal relationship among the
macroeconomic variables in the system. The estimated speed of adjustment indicates that the Saudi stock market
converges to the equilibrium within half a year. Granger causality tests show no causal relationship between Saudi
stock market returns and the exchange rate. Kalyanaraman and Al Tuwajri (2014) testes the possibility of a long
run relationship among five macroeconomic variables, consumer price index, industrial output, money supply,
exchange rate, oil prices and the global stock prices proxy Standard and Poor 500 index and Saudi all share stock
index. Time series analysis is applied using monthly data from January 1994 to June 2013. Application of
Johansen cointegration test finds the existence of a long run relationship among the chosen variables. All
macroeconomic variables are found to impact stock prices. Standard and Poor 500 index does not affect Saudi
stock prices. Vector error correction model shows the presence of long run causality from the explanatory variables
to the stock prices. Short run causality test finds a two-way causality between stock prices and oil prices.

3. Theoretical Model

Following the work of Sprinkel (1964), many studies have tried to test the respond of the stock market to growth
in money supply. The relationship between money supply and stock market has been widely investigated because
of the belief that the growth in money supply has significant direct influence through portfolio changes, and
indirect effects through their effects on real economic activities, which in turn presumed to be the main
determinants of share values. In other meaning, there are competing theories on how money supply influences
stock market values. These theories tested here are the ones developed by the real activity theorists and by Sellin
(2001). Sellin (2001) argues that money supply will influence share values only if the change in money supply
affect anticipation about future monetary policy. He claims that a positive money supply shock will cause people
to predict contraction in monetary policy in the future. The subsequent increase in bidding for bonds will drive
up the current rate of interest. As the interest rate increases, the discount rates rise as well, and the present value
of future earnings decreases inducing stock prices to go down. Furthermore, Sellin (2001) states that economic
activities decline as a result of rise in interest rates, which further reduce stock prices. On the other hand, the real
activity economists argue that a positive money supply shock will result in an increase in stock values. They
debate that a change in the money supply gives information on money demand, which is caused by future
income expectations. If the money supply rises, it means that money demand is going up, which, in effect,
signals a rise in economic activity. Higher economic activity implies higher cash flows, which induces stock
values to increase (Sellin, 2001). Bernanke and Kuttner (2005) discuss the determinations of stock prices which
includes the monetary value and the realized risk in holding the stock. A stock is getting more attractive if the
perceived risk is low and/or monetary value it bears is high. Money supply affects the monetary value of a stock
through its effect on the interest rate. The authors believe that decreasing the money supply raises the real
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interest rate which in turn raises the discount rate, causing a decrease in the value of the stock as argued by the
real activity theorists (Bernanke & Kuttner, 2005). Theoretically, the interest rate has a negative effect on stock
market performance because a rise in interest rate would preclude investors making high risk stock market
investments compare to low risk interest bearing security investments such as fixed deposits, and treasury bills
etc (French et al., 1987). In other words, demand for high risk stock market investments would drop if the
interest rate was high. Thus, drop in demand for stocks would finally decrease their values. Nevertheless, given
the significance of money in the determination of stock prices, an important question that arises pertains to the
efficiency with which stock market participants include the information contained in the growth of money supply
into share values. This question is important because if the market is inefficient with respect to the relevant
information, then investors can earn consistently higher than normal rates of return. Moreover, it raises serious
doubts about the ability of the stock market to perform its main role of transferring funds to the most productive
sectors of the economy. The proponents of the efficient market hypothesis hold that all available information is
already embedded in the market value of a stock. For this reason, they argue that expected changes in money
supply would not affect stock prices and only the unexpected component of a change in money supply would
affect them. On the other hand, the opponents of the efficient market hypothesis argue that all available
information is not embedded in the prices, and as a consequence, the expected changes in money supply would
influence stock prices too (Corrado & Jordan, 2005). However, some authors who follow on the footfall of the
post-Keynesian school of economics have questioned the importance of money supply in affecting stock prices.
This school argues that things are in fact the other way around. Changes in the stock market are inducing
changes in money supply (Randall, 1998). It is held that change in money supply (M1) reflect the shift of money
from long run saving deposits to demand deposits and vice versa as a result of the foregoing changes in stock
values. For example, increases in stock prices provide a stimulant to liquidate long-term saving deposits. The
received money is then employed in buying stocks and other financial assets. In the process demand deposits
tend to increase, which in turn raises money supply (M1). Shostak (2006), argued that the trend is reversed when
asset and stock prices are falling. All this means that it is the movement in stock prices that actually cause
changes in money supply (M1). If money supply is caused by changes in the stock market, it implies that money
supply is not a very good indicator (Shostak, 2006). In short, changes in money supply are simply the
manifestation of changes that have already taken place in the stock market.

4. Data and Empirical Methodology
4.1 Data

This study uses two types of data: annual data for the period from 1985 to 2012, and monthly data that span from
January 2000 to December 2013. It was obtained from the U.S. Federal Reserve Bank of Saint Louis and from
the Saudi Monetary Agency and the Saudi Capital Market Authority: various issues of Annual Report, Quarterly
and Monthly Bulletin. This paper has used different measure of money supply; M1 and M2 because different
measures of money supply used can yield different impacts on stock prices Thornton (1993), Ho (1983) and
Jones and Uri (1987).

4.2 Descriptive Statistics

Table 1. Descriptive statistics

Panel A. Descriptive statistics for annual data

M1 (million ) M2 (million ) SSPI
Mean 249165.6 379433.6 3800.106
Median 148924.5 232857.0 1993.165
Maximum 887115.0 1211543.0 16712.64
Minimum 83039.00 122721.0 646.0300
Std. Dev. 213381.6 314778.6 3781.497
Correlation coefficient SSPI 0.56 0.6 1
Panel B. Descriptive statistics for monthly data
M1 (billion ) M2 (billion ) SSPI
Mean 419 631 6566.465
Median 313 537 6375.080
Maximum 1000 1350 19502.65
Minimum 155 240 1987.570
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Std. Dev. 249 333 3565.749
Correlation coefficient SSPI 0.21 0.25 1

During the sample period, it is found that the Saudi stock market is highly volatile because standard deviation of
SSPI is quite high. According to the table 1 panel A, mean value of the SSPI is 3800 and the standard deviation
is 3781.5 for SSPI in the sample, indicating a highly volatile stock market performance. For instance, minimum
value of SSPI is reported as 646 and maximum value is reported as 16712.6. The correlation coefficient between
SSPI and M2 (=0.60) is greater than the correlation coefficient between SSPI and M1 (=0.56). Table 1 Panel B
shows the correlation coefficient between SSPI and M2 in the monthly data (=0.25) is greater than the
correlation coefficient between SSPI and M1 (=0.21). The same result has been obtained in the annual data but
the difference is that the correlation coefficient is higher in the annual data relative to the monthly data. It seems
that the correlation is higher in the long run compared with the short run. However, while the annual data of
money supply is more correlated with SSPI, the available annual data for SSPI is not too long to depend on.
Therefore, the paper does not rely only on the annual data but also on monthly data.

4.3 Augmented Dick-Fuller (ADF) Test

This paper uses Augmented Dicky-Fuller (ADF) test to examine the presence of unit roots in the variables. ADF
test is an extended version of the original test of Dicky and Fuller (1979) to control for the serial correlation of
the error term (Dicky & Fuller, 1981). Cointegration in empirical methodology requires variables that are
non-stationary in level but stationary after first-differencing. To test whether variables are stationary or not, unit
root tests are performed. The time series properties of variables are examined by Dicky and Fuller (DF) or
Augmented Dick-Fuller (ADF) unit root test. It is used to determine the order of integration of time series. The
test is based on estimates of the following regression equations. For level:

Axy =0¢;+ o, T+ X + X0 &gy Axe_; + & (1)

And for first difference:
2y % =X+ o T +oc3 Axp_y + Zf:l gy 25 Xp—i T & )

Where variable x; the variable is tested for unit root; A is the first difference operator; «;.is the constant term;
T is time trend; p is the number of the lag length which was selected. The null hypothesis is Hy: «3=0 and the
alternative hypothesis H;: x3<0. When the absolute value of the calculated t-test is greater than the critical
value from Mackinnon (1991), the null hypothesis of the unit root (non-stationary) is rejected, indicating that the
variable is stationary at level and integrated of degree zero [I~ (0)]. However, when the absolute value of the
calculated t-test is smaller than the critical value, the null hypothesis of the unit root (non-stationary) is accepted,
indicating that the variable is not stationary at their level form and we have to check their stationary for the first
difference.

4.4 Johansen Cointegration Test

In order to examine the cointegration relationship between the stock market index and the M1 and M2, this study
employs widely used Johansen (1988, 1991) cointegration test which implement a maximum likelihood
procedure. This is because our time series variables are nonstationary in level and stationary after
first-differencing. If we find a cointegration between the stock market price index and M1 or M2 variables, it
implies that there is a long run relationship between stock market price index and money supply. This
methodology tests for the number of cointegration relationships and estimates the parameters of such
cointegrating relationships. The cointegration is applied by using vector autoregressive (VAR) model. A general
unrestricted VAR model can be represented as the following:

Yt =A0 + AlYt—l +"‘+Apyt_p+nt t= 1,2, ,T (3)

Where y; is (n x 1) vector of variables, a is (n x 1) vector of constant terms and n, is (nx1) vector of usual
error term. Equation (3) could be rewritten in the following error correction form:

Ay, = Ay + Zf:_f LiAyei + Iy q +1¢ @)
Where

P p
H=ZA1—IandF1=—ZA]
i=1

j=it+1

If coefficient matrix IT has reduced rank r <k, then there exist k x r matrices a and § each with rank r such that
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n = of’ and Py, is stationary. Here r is the number of cointegrating relationships, the elements of o are defined
as the adjustment parameters and each column of f§ is a cointegrating vector. The Johansen-Juselius test uses two
test statistics through VAR model to identify the number of cointegrating vectors, namely the trace test statistic
and the maximum eigen-value test statistic. The test statistic for the trace test is given by:

Trace = —-TY",.,In(1—1;) ®)

The trace test’s null hypothesis is r = 0, cointegrating vectors against the alternative hypothesis of n cointegrating
vectors.

The maximum eigenvalue test is given by:
Amax = =T In(1 - ir+1) (6)

This test, on the other hand, tests the null hypothesis of r cointegrating vectors against the alternative hypothesis
of (r + 1) cointegrating vectors.

4.5 Vector Error Correction Model (VECM)

Once a cointegration relationship is established between variables, a need arises for the construction of an error
correction mechanism to model the dynamic relationship. The aim of the error correction model is to indicate the
speed of adjustment from the short-run to the long-run equilibrium. A Vector Error Correction Model (VECM) is
a restricted VAR model used with non-stationary series that are cointegrated. When equilibrium conditions are
imposed, the VECM describes how the model is adjusting in each time period toward its long-run equilibrium.
Because the variables are supposed to be cointegrated, any deviation from the long-run equilibrium will
feedback in the short run on changes in the dependent variables in order to move toward the long-run
equilibrium. According to Engle and Granger (1987), if two series are co-integrated of order one, that is, /(1),
then there must exist a VECM representation in order to govern the joint behavior of the series of the dynamic
system. For this study, we estimate VECM as follows:

AM1, =o¢;+ X7 o< AM 1,y + Xty g ASSPI_; + X o4 AT +0s; g + 8¢ (7
ASSPI, =x;+ 25;1 o AM1,_; + Yy o3y ASSPIL_; + 27 4 AT +Cs; €44 + Oy (8)
AM2, =i+ Y o AM2,_; + Ny 03y ASSPI_; + Ny 4y AT +0X5; €y + 65y )
ASSPI, =+ Zle o AM2, ;i + Yy 3y ASSPI_; + D7) 4y AT +0C5; €44 + 6y (10)

where e,_; is the error correction term lagged one period with coefficientXs;; measuring the adjustment of
model from the short run to the long run and d is the white noise. The estimation of the first two equations
determines the nature of the relationship between SSPI and M1.

Whether a VAR model in levels or a VECM is a better approach for modeling cointegrated series remains
debatable. While the VECM conveniently combines the long-run behavior and short-run interactions of the
variables and thus can better reflect the relationship between the variables, the popularity of the VAR model in
levels lies in its low computational burden. Moreover, it is still unclear whether the VECM outperforms the VAR
model in levels at all forecasting horizons (Naka & Tufte, 1997). In the literature dealing with short-run dynamic
interactions, it seems to be normal to estimate the VAR model in levels for cointegrated variables.

Granger (1986) states that if two variables are stationary of order (1) and cointegrated, then either the first
variable leads to the second variable or vice versa. In this study, we use the Granger causality test based on
VECM. This provides an additional channel for long-run causality, which is ignored by the Sims and Granger
causality tests. Long-run causality is confirmed using the joint significance of the coefficients of lagged variables.
A Chi-squared test is employed to check the joint significance of the coefficients of lagged variables and t-tests
are used to check for significance of the error term.

5. Empirical Results
5.1 Unit Root Test

Table 2 panel A shows test results for annual data that do not reject the null hypothesis of unit roots for all
variables in level forms because the computed t is smaller than the critical value (-3.77) at 1% significant level.
For the first difference also they are not stationary. However all variables (M1, M2 and SSPI) are only stationary
at the second difference indicating that these variables are in fact integrated of order two, I~ (2).
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Table 2. Unit root test
Panel A. DF-GLS unit root test for annual data

. Level with ‘e 1* difference with 41 2™ difference with
. Level with 1% difference . 2" difference .
variable Constant and . Constant and Linear . Constant and Linear
Constant i with Constant with Constant
Linear Trend Trend Trend
M1 0.122273 -2.148151 1.097280 -1.912062 -7.843514* -9.164966*
M2 -1.070080 -2.901288 -0.748683 -2.834376 -5.198156* -5.824795%*
SSPI -2.001197 -2.918428 -3.291656 -3.295056 -13.84427* -5.599061*

Note. * Statistically significant at the 1% significant level.

Panel B. Augmented Dickey-Fuller unit root test for monthly data

variable Level with Constant and Linear Trend First difference with Constant and Linear Trend
Ml 0.093169 -12.86060*
M2 -1.022531 -15.64565*
SSPI -1.767427 -10.40769*

Note. * Statistically significant at the 1% significant level.

According to table 2 panel B the variables with monthly data are not stationary at their original level but they are
stationary at their first difference.

5.2 Johansen Cointegration Test

An appropriate lag length has chosen before applying cointegration technique. Model will be misspecified if the
lag length is too small and is over parameterized if the number of lags is too large. The study applies lag order
selection based on Akaike Information Criterion (AIC), Final Prediction Error (FPE), Schwarz Criterion (SC),
Hannan and Quinn Criterion (HQ) which all suggest lag lengths of two for monthly data and a lag length of one for
annual data.

Table 3. Cointegration test between M1 and SSP

Panel A: Cointegration test - M1 and SSPI with no trend (Annual Data)

R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 27.26970 15.49471 26.40386 14.26460
At most | 0.865833 3.841466 0.865833 3.841466
Panel B: Cointegration test - M1 and SSPI with intercept and trend (Annual Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 31.47941 25.87211 27.41733 19.38704
At most 1 4.062082 12.51798 4.062082 12.51798
Panel C: Cointegration test- M1 and SSPI neither trend nor intercept (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 41.62771 12.32090 40.12714 11.22480
At most 1 1.500567 4.129906 1.500567 4.129906
Panel D: Cointegration test: M1 and SSPI with intercept but no trend (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 22.54349 15.49471 18.91786 14.26460
At most 1 3.625633 3.841466 3.625633 3.841466
Panel E: Cointegration test: M1 and SSPI with intercept and trend (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None * 29.51594 25.87211 25.84545 19.38704
At most | 3.670494 12.51798 3.670494 12.51798

Note. * denotes rejection of the hypothesis at the 0.05 level.

From Table 3 panel A and B for annual data the study confirms the fact that long run relationship between M1
and SSPI exists. Trace test as well as Max-eigenvalue test indicate one cointegration equation at 5% level of
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significant. This is true for both with intercept only and with intercept and trend. From Cointegration table 3
panel C, D, and E of monthly data, a rejection of the null hypothesis of no cointegration (r=0) between SSPI and
M1 against the alternative of presence of one or more cointegration at 5% level of significant is concluded. A
trace test as well as Max-eigenvalue test indicates one cointegration equation for all cases. The study concludes a
long run relationship between M1 and SSPI.

For the cointegration between SSPI and M2, the lag order selection is based on AIC, FPE, SC, and HQ which all
suggest lag lengths of two for monthly data and a lag length of one for annual data. The results of cointegration test
are summarized by Table 4.

Table 4. Cointegration test between M2 and SSPI

Panel A: Cointegration test — M2 and SSPI with no trend (Annual Data)

R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 22.41826 20.26184 19.93017 15.89210
At most 1 2.488097 9.164546 2.488097 9.164546
Panel B: Cointegration test — M2 and SSPI with intercept and trend (Annual Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None 23.75247 25.87211 19.23690 19.38704
At most 1 4.515562 12.51798 4.515562 12.51798
Panel C: Cointegration test- M2 and SSPI neither trend nor intercept (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 44.42733 12.32090 42.79503 11.22480
At most 1 1.632295 4.129906 1.632295 4.129906
Panel D: Cointegration test: M2 and SSPI with intercept but no trend (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None* 18.36873 15.49471 15.46570 14.26460
At most | 2.903030 3.841466 2.903030 3.841466
Panel E: Cointegration test: M2 and SSPI with intercept and trend (Monthly Data)
R Trace Statistic 0.05 Critical Value Max-Eigen Statistic 0.05 Critical Value
None 22.88317 25.87211 18.18516 19.38704
At most | 4.698016 12.51798 4.698016 12.51798

Note. * denotes rejection of the hypothesis at the 0.05 level.

From Table 4 panel A for annual data Trace test as well as Max-eigenvalue test indicate one cointegration
equation for M2 and SSPI at 5% level of significant. This cointegration is true with intercept only but not with
intercept and trend as it can be seen from Table 4 panels A and B. For monthly data Johansen cointegration test
Table 4 panels C, D, and E indicates the cointegration exists between M2 and SSPI when there is neither trend
nor intercept and also the case where there is an intercept and no trend. However, the other case which includes
intercept with trend, the study accepts the null hypothesis that is no cointegration exist among variables. It is
clear that from Johansen Cointegration test with annual data or monthly data the long run relationship between
money supply M2 and Saudi Stock Price Index (SSPI) exists and the study confirms long run equilibrium
relationship between M2 and SSPI.

5.3 Vector Error Correction Models (VECM) Results

Since the variables of the study are cointegrated, VECM is used to test for the long run and the short run
causality. Table 5 summarizes the result of VECM for SSPI and M1. From Table 5 Panel A the results of VECM
for the annual data indicate no long run causality running from M1 to SSPI because the sign of the error
correction term is not negative.
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Table 5. VECM results for SSPI and M1
Panel A. VECM result for SSPI and M1 with annual data

Error Correction D(SSPI) D(M1)

CointEql 0.036407 -0.463761
(0.01876) (0.07956)

[ 1.94103] [-5.82939]

D(SSPI_;) -0.526585 -2.063723
(0.18744) (0.79504)

[-2.80929] [-2.59576]

D(M1_,) 0.109138 -0.358803
(0.05667) (0.24035)

[ 1.92596] [-1.49285]

C -2493.032 40628.19
(1555.00) (6595.46)

[-1.60323] [ 6.16002]

Panel B. VECM result for SSPI and M1 with monthly data

Error Correction D(SSPI) D(M1)
CointEql 1.09E-05 -82107.08
(0.00159) (18737.7)
[ 0.00688] [-4.38192]
D(SSPI_,) 0.192890 249836.9
(0.07951) (938802)
[ 2.42608] [0.26612]
D(SSPI_,) 0.043958 -477605.1
(0.07951) (938869)
[ 0.55284] [-0.50870]
D(M1_,) 7.94E-10 -0.006932
(6.8E-09) (0.08060)
[0.11636] [-0.08600]
D(M1_,) 2.85E-10 -0.037212
(6.9E-09) (0.08092)
[0.04152] [-0.45987]
C 25.25854 5.32E+09
(73.3389) (8.7E+08)
[ 0.34441] [ 6.14406]

Note. Standard errors in () & t-statistics in [ ].

However, the result confirms the long run causality running from SSPI to M1 because the sign of the error
correction coefficient to the long-run equilibrium for the equation of M1is negative and significant. The speed of
adjustment is -0.46 which means 46 percent of the short-run deviations from the long run equilibrium is corrected
every year.

This study proves that the causality run from SSPI to M1 which indicates the fluctuation of Saudi stock market
affect the money supply in Saudi Arabia. This econometric result support the theoretical point of view of the
post-Keynesians which states that the causality runs from stock prices to money and not the other way around.
Their justification is that increases in stock prices provide an incentive to liquidate long-term saving deposits.
The received money is then employed in buying stocks and other financial assets. In other words the long run
causal relationship indicates that money supply in Saudi Arabia depends on Saudi stock price index (SSPI).
Furthermore, VECM results show bidirectional short run causality between M1 and SSPI. The short run
causality result is clear from the coefficient of D (M1,)) in the first equation D(SSPI) of VECM table which
indicates a positive and significant effect of M1 on the change of SSPI. This means as money supply increases,
part of the money goes to finance the demand for stocks causing their prices to increase. In the same way, the
short run causality result is clear also from the coefficient of D(SSPI) in the second equation D(M1) which
indicates a negative and significant effect of SSPI on the change of M1. The last result implies that as SSPI
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increases, M1 decreases because the money deposits at banks decrease through transferring liquidity to the stock
market. The results of monthly data for M1 and SSPI in Table 5 panel B do not show any kind of causality in the
long run as well as in the short run.

Table 6. VECM results for SSPI and M2
Panel A. VECM result for SSPI and M2 with annual data

Error Correction D(SSPI) D(M2)
CointEql -0.195202 5.884663
(0.17488) (1.22945)
[-1.11617] [4.78643]
D(SSPL,) -0.279991 -2.473260
(0.23670) (1.66399)
[-1.18291] [-1.48634]
DM2,) 0.025720 -0.047425
(0.03208) (0.22555)
[0.80166] [-0.21027]
C -635.1390 43981.67
(1314.13) (9238.41)
[-0.48331] [4.76074]

Panel B. VECM result for SSPI and M2 with monthly data

Error Correction D(SSPI) D(M2)
CointEql -0.002874 344243.4
(0.00572) (89019.0)
[-0.50233] [3.86708]
D(SSPI_,)) 0.192202 -823580.4
(0.07901) (1229395)
[ 2.43252] [-0.66991]
D(SSPI_,) 0.045236 -144741.3
(0.07916) (1231745)
[0.57142] [-0.11751]
D(M2_,) -1.73E-09 -0.190080
(5.2E-09) (0.08059)
[-0.33451] [-2.35851]
D(M2_,) -4.40E-09 0.038615
(5.2E-09) (0.08060)
[-0.84913] [0.47909]
C 70.13877 7.71E+09
(75.7344) (1.2E+09)
[0.92611] [ 6.54443]

Note. Standard errors in () & t-statistics in [ ].

Table 6 summarizes the result of VECM for SSPI and M2. From Table 6 Panel A the result of VECM for the
annual data indicates no long run causality running from M2 to SSPI because the error correction coefficient is
not significant. Also, the result could not confirm long run causality running from SSPI to M2 because the sign
of the error correction coefficient for the equation of M2 is not negative even though it is significant. Moreover,
VECM results could not show any short run causality between M2 and SSPI. The results of monthly data for M2
and SSPI in table 6 panel B do not show any kind of causality in the long run as well as in the short run.

6. Conclusion

This paper has applied cointegration to analyze the relationship of money Supply and Saudi’s Stock Price Index
(SSPI) using different measure of money supply M1 and M2 and different time series; annual data from 1985
until 2012 and monthly data from 2000 until 2013. The goal is to discover the relationship between them and to
identify the long run as well as the short run causality using Vector Error Correction Model (VECM). The results
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suggest that (i) stock price index and money supply is non-stationary in their level form. However, SSPI, M1 and
M2 are stationary in the first difference for monthly data and they are stationary in their second difference for
annual data, (ii) every form of money supply (M1 or M2) and SSPI are cointegrated suggesting a long run
relationship between them. This result holds for both the annual data and monthly data. While this study
confirms the positive long run relationship between SSPI and M1 that has been found in the study of
Alshogeathri (2011), it finds positive long run relationship between SSPI and M2 which contradicts the finding
of Alshogeathri (2011) who discovers a negative long run relationship between SSPI and M2. The result of
Alshogeathri can not be supported by the theory. (iii) VECM suggests long run causal relationship that run from
SSPI to M1 for annual data but not the other way around which supports the Post-Keynesian finding. This result
is not consistent with finding of Kalyanaraman and Al Tuwajri (2014) regarding the long run causality issue. (iv)
This result supports the efficient markets hypothesis with respect to M1 and M2 since money supply does not
affect the SSPI. Stock market participants incorporate the information contained in the growth of money supply
into stock prices. The implication of this result which supports the endogeneity of money supply is that Saudi
Arabian Monetary Policy as well as commercial banks can not affect the Saudi Stock prices through change in
money supply. (v) VECM indicates short run bidirectional causal relationship (or feedback effect) between SSPI
and M1 for annual data. (vi) the study could not confirm any causal relationship between SSPI and M1 for the
monthly data. (vii) this paper could not prove any causal relationship between SSPI and M2 for the annual or
monthly data.
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