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Abstract

The relationship between gross domestic product growth, money supply, and prices was not important for the
formulation of monetary policy in Jordan. Taking into account the importance of these three variables, we
analyzed the short run relationship between money, the price, and the gross domestic product (GDP) growth for
the Jordanian economy. Time series methods were used for the annual data for the period 1976-2009. The results
indicate that there is not an existing short-term relationship between money supply (M1) and GDP growth in
Jordan. However, the monetary policy has not had any impact on the Jordanian macroeconomic variables, while
it found out that there is a causal relationship from money supply to inflation, with low degree of (0.21).
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1. Introduction

Monetary policy plays an important role in the economic growth of the country. The relationship between money
supply, income, and prices is still a controversial issue particularly between the Keynesians and Monetarists. The
Keynesians emphasize that a change in income cause changes in money stocks through the demand for money,
which means that there exists a unidirectional causality from income to money without any feedback.

The Monetarists, on the other hand, claim that money plays an significant role, and also consider money supply
to be the main factor leading to changes in income and prices. Therefore, the direction of causation runs from
money to income and prices without any feedback (Shams, 2012).

The causal relationship between money, price, and output has been investigated by different researchers
especially after the seminal paper by Sims (1972). The empirical studies have provided conflicting evidence on
this issue, such as: Miller (1991), Friedman and Kuttner (1992), Jamie Emerson (2005), Herwartz and Reimers
(2006), Saatcioglu and Korap (2008), Barth and Bannett (1974), Lee and Li (1983), Jarrah (1996), Gilman and
Nakov (2004).

The current study attempts to test the relationship causality among the three variables in the context of the
Jordanian economy.

The goal of this the study is to determine the relationship among growth of GDP, money supply and price levels
in Jordan, using annual data for the period 1976-2010 for the nominal gross domestic product, money supply
(M1), and the consumer prices index (P) to express the income, money and prices respectively.

This study attempts to test the causality among the three variables as follows:
1 - The money supply causes the growth of GDP and prices.
2 - The price causes the growth of GDP and money supply.

The rest of the paper is arranged as follows. The second section provides literature review. The data and
methodology are presented in third section. The fourth section discusses the results of the study. The final
section contains the conclusion.
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2. Literature Review

Money supply, national income, and prices are considered three major variables in macroeconomic that play an
essential role in determining the rate of economic growth. A number of studies showed the causal relationship
between money supply and income. On the other hand, there was still consistency concerning of the results of
these studies, some studies showed unidirectional causality either from income to money or from money to
income, while others are bi-direction causal. Some did not find any evidence of causal relationship.

Fatima and Igbal (2003) examined the relative impact of monetary and fiscal policies on the economic growth in
five Asian countries: Pakistan, India, Thailand, Indonesia, and Malaysia. The results showed a binary causal
trend between fiscal policy and economic growth, as well as between monetary policy and economic growth for
Thailand. In the case of Indonesia, the causal direction was single from the monetary policy to economic growth
and fiscal policy to economic growth. The estimated results for Malaysia showed a single causal direction of
policy variables to economic growth. In the case of Pakistan, it found that the monetary policy has an impact on
economic growth. As for India, the study showed a single causal direction of monetary policy to economic
growth.

Mishra et al. (2010) tested the causality between money, price, and output in India. They found that a
bidirectional causality between money supply and output, and a unidirectional causality from price level to
money supply and output. Husain and Rashid (2006) attempt an investigation of the causal relationship between
money and income and between money and prices in Pakistan. They revealed evidence of a unidirectional
causality from income to money and from money to prices.

Al-Rjoub (2004) examined the output effect of monetary policy in Jordan. The result showed that each time
series explained the preponderance of its own past values. M2 explains 85 % of its forecast error variance,
industrial production index explains 15.2% of the forecast error variance in 2 periods, whereas the money supply
explains 7% of the forecast error variance of industrial index. Majid (2007) study the causality relationship
between monetary aggregates, output and prices in the case of Malaysia. The results indicate that a bidirectional
causality running between monetary aggregates, M2 and M3 and output, whereas there is a unidirectional
causality running from monetary aggregate, M1 and output.

Saatcioglu and Korap (2008) examine the long-run relationships between monetary aggregates, prices, and real
output for the Turkish economy. The study found that monetary aggregates are endogenous for the long-run
evolution of prices and real income. Ghazali et al. (2008) examine the relationship between money and prices in
Malaysia. They have emphasized that there is a long-run equilibrium relationship between money supply with
prices. Toda-Yamamoto causality tests find that there is uni-directional causality running from money supply to
CPL

Suleman and Hussain (2009) examined the relationship between money supply, government expenditure, output
and prices in Pakistan. The study indicates that government expenditure and inflation are negatively related to
economic growth in the long run, while M2 positively impacts on economic growth. Jiranyakul, K. (2009)
studied the relationship among money, prices, and aggregate output in Thailand. Indicate that a stable long-run
relationship between real money demand and aggregate output when M3 is used as monetary aggregate.

Chimobi and Uche (2010) tested the empirical relationship between money, prices, and output in Nigeria. The
results revealed that money supply was seen to Granger cause both output and prices, and (M2) to have a strong
causal effect on the real output and prices. Sharma and Cheng (2010) examined the causality between prices,
output, and money in India. They viewed that a unidirectional causality between money and output, the study
also found a unidirectional causality between money and prices.

Shawagfeh, W. (2011) examined the relationship among output, money and prices in Jordan. The results showed
that broad money supply, price and real GDP are co-integrated. Also, there is a unidirectional causality that runs
from money to real GDP; however, results indicate no impact in the short run. Sharma et al. (2010) studied the
causality between prices, output and money in India. They indicate that output and prices do not granger cause
money supply reflecting exogeneity of money supply. Mishra et al. (2010) tested the causality between money,
price and output India. The study showed that a bidirectional causality between money supply and output, and
unidirectional causality from price level to money supply and output.

3. Methodology and Data

The data used are gross domestic product (GDP) growth, and money supply (M1) and the consumer price index
(P) to express the income, money and prices respectively, for the period 1976-2010. We obtained the data from
annual reports of the Central Bank of Jordan (CBJ). All our empirical tests have been carried out using the
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E-views econometrics package.

A time series is stationary if its mean and variance is constant over time. This means that the series does not have
an upward or downward trend over time. Standard estimation procedures cannot be applied to the model that
contains a nonstationary variable. Also, the nonstationary time series has the possibility of spurious regression.
So, we should test if a series is stationary or not before using it in a model (Kim et al 2003). Then we transform
nonstationary series by taking the first differences, or the number of differencing operation it takes to make the
series stationary.

According to Hall et al. (1999), the researchers had to identify the number of lagged periods to add to the
regression, through a sufficient lags to remove any serial correlation in the residuals. But, if they choose lag
length that are too long, the estimates become imprecise. If the sample size is not large enough, estimating many
parameters will need a lot of degrees of freedom (Gujarati, 1995).

A unit root test has been applied to check stationary of money supply M1, growth gross domestic product
(GDP), and prices. Stationarity condition has been tested using Augmented Dickey Fuller (ADF) [Dickey and
Fuller (1979, 1981) as follows:

AGDP =a,+a+a,GDP,+Y yAGDP, +&, (1)
AM1, =B, +Bt+BM1, +Y SAMI,, +&, )
AP =3, +At+ AP, +Y W AP, +&, (3)

Our next step is to estimate the direction of both long-run and short-run Granger causality by using a
cointegration test, when there is integrated of order one direction; the error correction model (ECM) (Engle and
Granger 1987) is used. According to the following model:

AGDP, =y, +35,CE, + Y aAGDP, +Y BAMI, +Y uAP, +¢ 4)

Where o, is error term from the long-run equation, ¢;, B, 4 that are respectively: transactions, income,
cash, and prices that will be appreciated, and p, constant and &, error term or (Impulses) and CE t-1 which is a

lag of errors. The following tests (serial correlation, functional form, normality, heteroskedasticity and structural
stability) should be used to make sure the quality of the model.

While if it’s not cointegrated then autoregressive method will be used to test the Granger causality as follows:
yo=a Y Ay Y px, (5)

Where VY is a matrix of endogenous variables which include gross domestic product, money supply, and prices,
and X isthe exogenous variables, and ¢ is an intercept.

In the trace test, the null hypothesis of 7 cointegrating vectors against the alternative hypothesis of 7
cointegrating vectors. The maximum eigenvalue test, on the other hand, examines the null hypothesis of exactly r
cointegrating relations against the alternative of r +1cointegrating relations.

4. Results

In this study, the relationship between output, money and prices in Jordan has been examined, by using time
series methods. The Augmented Dickey-Fuller (ADF) (Dickey & Fuller, 1981) test is used to determine the
stationarity of time series. The results of the unit-root tests are reported in Table 1 which indicated that the gross
domestic product growth, money supply, and prices are I(1).

Second step is to test the cointegration analysis and determine the order of cointegration of the equation by using
Johansen method (1988, 1995), and since Johansen method is sensitive for autocorrelation in residuals, it will be
determined by the appropriate lag lengths to estimate a model that is not suffering from autocorrelation problem.
Schwarz criterion is used to determine the lag length periods (lagged one period), then testing autocorrelation
lengths for specific lag, and for choosing acceptable test of cointegration. We use Pantula (1989) principle to
determine the co-integration rank. Three models results were estimated and presented in a statistical trace as
shown in table 2 to choose the preferred model. In our case, model 2 is the preferred model.
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Table 1. The results of the unit root test by Augmented Dickey Fuller test (variables logarithm)

Variables Model ADF lags
Augmented Dickey Fuller test for levels

Gross Domestic Product (GDP) Gdp constant and a trend -2.2624 1
Narrow money supply M1 constant and a trend -2.270 1
Consumer price index P Without a constant and without a trend 1.895 2

A Augmented Dickey Fuller test for differences “First Difference”
Gross Domestic Product (GDP) Gdp constant and without a trend **E3. 748 0
Narrow money supply P constant and without a trend **.3.468 0
Consumer price index P constant and without a trend **%_3 403 1

Note: (*), (**), (***) indicate the rejection of null hypotheses in a level of 10 %, 5 % and 1 % respectively.

Table 2. Cointegration Rank and Model Selection: Trace Statistics

MODEL 2 MODEL 3 MODEL 4
(Without Constant “Without trend”) in CE  Constant in CE and VAR and Constant in CE and VAR and
and without Constant or trend in VAR without trend in CE and VAR without trend in CE and VAR

R VAR Lag Order Selection Criteria: SIC (Lag 1)

0 27.43(35.19)* 27.15 (29.80) 33.81(42.92)

1 14.59(20.26) 14.47 (15.49) 16.03 (25.87)

2 4.19(9.16) 4.18 (3.84) 4.25(12.52)

Note: Figures in parentheses represent the critical value at the level of significance of 5%. * Includes the first case we encounter, we cannot

then reject the null hypotheses.

The results of model 2 show non-presence of cointegrated. Table 3 indicates that the statistical trace and
Maximal Eigenvalue, confirm these results. Since the variables are not integrated, we must use the unrestricted
autoregressive vector model (VAR).

Table 3. Cointegration Test Results

Statistical Test
Null Hypotheses The Optimal lag -
Trace Test Eigenvalues Test
1
r=0 27.42540 12.83470
<1 14.59071 10.39952
<2 4.191185 4.191185

The results of unrestricted VAR model for GDP, and money supply and prices level. VAR model is selected in
one lag period, and the equation of GDP showed that the null hypothesis of no Granger causality from the real
effective exchange rate to import of intermediate goods is accepted, and, therefore, does not extend the impact of
money supply and the price level in the gross domestic product (GDP). The results of the equation of prices level
showed that a money supply causes a high level of prices at the 5% level of significance. The equation is stable
during the study period. This is confirmed by testing AR Roots Graph, which displays the three roots inside the
circle, indicating that the model is stable and meets the requirements of stability as shown by Figure 1.
Therefore, this model does not require any modification.

1.5

Figure 1. Inverse Roots of AR Characteristic Polynomial
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Agdp= 0.289 Agdp,, + 0.179 Am1, , + 0.214 Acpi,, + 0.037 + 0.127 C92
t=[1.77959] [1.33362] [0.99655] [1.80368] [2.17701]

Aml=- 0010 Agdp,+ 0444 Aml,;+ 0.027 Acpi,,+ 0.049 - 0030 C92

[-0.04275] [ 2.40208] [0.09091] [1.74246] [-0.37484]
Acpi= - 0232 Agdp,;+ 0211 Aml,,+ 0441 Acpi,,+ 0033 - 0034 C92
[-1.90054] [ 2.08820] [2.71472] [2.12949]  [-0.77685]

Table 4. Results of Granger Causality in multivariate

Growth Delay Factor Growth Delay Factor Growth Delay Factor Common

Dependent Variable

of GDP of Money Supply of the Price Level Interest
GDP Growth - 1.779 0.993 3.6 46
Money Supply Growth 0.002 - 0.008 0.009
Price Level Growth 3.612% 4.361%* - 6.237%*

Note: (*), (¥*), (***) indicate the moral degree of 1% and 5% and 10% respectively. Numbers are the calculated value for statistical X°.

We conclude from table 4 the following:
1 - The money supply does not cause the growth of GDP, while causing the price.
2 - The price does not cause the growth of GDP and does not cause the money supply.

Table 5 illustrates the result of the variance decomposition of the gross domestic product for the horizon of 10
periods. The decomposition divided the variance into parts explained by each explanatory variable in the model.
The second column contains the standard deviation, which is the forecast error of the growth of GDP for the
forecast horizon. The remaining columns give the percentages of the variances of the money supply and prices
level.

In the model of the growth of GDP, after 10 periods, the money supply changes the growth of GDP for
approximately 10% of variation, while the price level can change the growth of GDP for approximately 3% of
variation during the same period.

Table 5. The Results of GDP’s Variance decomposition

Explanatory Percentage (%)

Period Standard error
Money Supply Prices Level
1 0.06 0.00 0.00
2 0.06 5.39 2.04
5 0.07 12.07 3.21
10 0.07 12.20 3.21

According to Alavalapati et al. (1996) the impulse response function estimates the impact of one single shock to
explanatory variable on dependent variable for several periods in the future .In this study, the impulse response
function provides the response of the of growth of GDP to a standardized one-unit shock in money supply and
prices level. The mean responses and variances of the growth of GDP were obtained for 10 future periods.

Figure 2 shows the response growth of GDP to one unit impulse equal to one standard deviation of the money
supply and prices level for future 10 periods.

Midline is the value of the impulse response average, which is a uniform size of the response. Money supply and
prices shock impact have an importance for 3 periods on the GDP growth in Jordan. This shows the impact of
money supply and prices shock on the GDP growth to be disappeared after about 6 periods. Also, a change in the
variables’ order did not change the response, so this result is only to arrange the GDP growth, money supply, and
prices.
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Figure 2. GDP growth Response for one Standard Deviation Shock

5. Conclusions

This study discussed the short run causal relationship between growth of GDP, money supply and the prices in
Jordan, through Autoregressive model (VAR). The results indicate a non-presence of a long-run relationship
between the three variables. We conclude that monetary policy as a way to change the M1dose not have any
important implications on changing the nominal income in Jordan in the short run. Based on that, we conclude
that the monetary policy is not relatively effective in the short run and money supply as an external variable will
cause price level movement and not in the GDP growth. Policy implications arising from this analysis indicate
that monetary policy does not play a significant role in influencing the level of economic activity in Jordan. In
short, an increase in money supply does not increase economic activity in Jordan.
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