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Abstract
This paper attempts to find out long run relationship between
inflation and money supply. The paper support the assertion that
inflation in Pakistan is a monetary phenomenon in the long run but
changes in money supply does not impact inflation instantly. The
study proclaims that the system does not converge to equilibrium
in response to changes in any of the variable.
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Introduction
High Inflation is problem all over the world and its impacts on the economy are such
which urges the policy makers to contour it. Year 2008-09 saw the declining trend in inflation all
over the world because of global financial crisis, where the world output was being shrunken and
inadequate economic activity put downward pressure on prices. During this global turmoil
Pakistan was one of only those handful countries which were still being experienced by hike in
prices and especially those in food and commodity prices. In Pakistan overall CPI inflation
during the first ten months of the fiscal year 2008-09 (July-April) averaged at 22.4 percent
(Pakistan Economic Survey, 2008-09).
High and persistent inflation is a regressive tax and adversely impacts the poor and
economic development as it erodes the savings of poor (Fisher and Modigliani, 1978). High and
persistent inflation is detrimental to growth as well (Khan and Senhadji, 2001). Moderate or low
inflation may be desirable but when it crosses a limit it becomes equally undesirable as Sarel
(1995) points that inflation of more than 8% had highly negative impacts on growth (for the data
of 87 countries) below that level inflation instead had some positive effects for growth.
In Pakistan inflation has crossed the desired level and is highly daunting for the welfare
of the country. Hence there is a need to take appropriate steps to contain it within limits. Any
remedial measure without the understanding of the reasons might not be appropriate hence there
is a need to first study the basic reason for inflation in Pakistan before a treatment can be
suggested. As Burton and Fisher (1997) states;
“Inflation does not happen out of a clear blue sky. It is serving some political
economy purpose in each country where it continues. In seeking to end
inflation, it is useful to try to understand what purpose its continuation serves
in each particular case.”
Many factors are responsible for the current surge in the domestic prices in Pakistan.
Government of Pakistan identified various factors like rising food prices, weaker rupee/dollar
exchange rate; gradual withdrawal of subsidies on gas, electricity and petroleum; the imposition
of custom duty on the imports of various items; and an upward revision in the support prices of
wheat and sugarcane crops as the major factors contributing to inflation in Pakistan. (Pakistan
Economic Survey 2008-09).
This study will be an attempt to address the issue whether the inflation in Pakistan is
related to changes in money supply or if there is long run relationship between inflation and
money supply.
Section II of the study reviews the relevant literature and provides understanding of the
theoretical background. Section III focuses on the methodology being adapted and the empirical
results. The final section reports conclusion and policy implication.
Theoretical Background & Overview of Literature
Inflation is one of the most important issues in overall economy of any country. It has
given special attention in the literature too. Starting with the work of American Classical
Economist, Irving Fisher in 1911 examined the link between the quantity of money in the
economy and output. According to Fisher’s quantity theory of money movement in the price
level is a result of excess money growth in the economy. Friedman in 1963 also supported Fisher
by declaring “Inflation is always and everywhere a monetary phenomenon”. In the analysis of
monetarist the sole reason of inflation is high money growth. Therefor according to classical and
neoclassical economists the fight for inflation could be made by reducing the money supply. The
only difference between classical and neoclassical theories of inflation is that neoclassical
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assumes full employment in the economy and hence any increase in the money supply will lead
to increase in price level with real output being unchanged. But on the other hand classical
(David Hume) assumes some real effect of money in the short run due to the assumption of
underemployment and price rigidities in short run. But in general classical and neoclassical
economists view monetary policy as an instrument to fight against inflation.
Keynes in 1940 developed a model of inflation. According to his model, price rigidities
in the labor market leads to unanticipated increase in the profits of firms because of unexpected
increase in the aggregate demand which increases prices under full employment condition.
Meeting of excess demand by firms push wages up in the labor market which in turn further
induces aggregate demand pressure in the economy, prices again increase. This wage-lag
mechanism leads to inflation spiral which could be eliminated by reducing aggregate demand in
the economy. According to Keynesian Economists, fiscal policy is considered as an important
tool to combat against inflation.
Other sources of inflation include cost push and demand pull factors. Cost push inflation
occurs because of negative supply shocks or push by workers to get higher wages. Demand pull
inflation is a result of actions which increase the aggregate demand in the economy.
Kibritçioğlu (2002) analyzed the major school of thoughts regarding theories of inflation
and came to the conclusion that the complex and dynamic interactions of four group of factors
(i.e. demand shocks, supply shocks, inertial factors and political process) come together to
explain inflation in any economy.
Empirical Investigation with respect to Pakistan
With reference to Pakistan many studies have been conducted by researchers to
understand or identify the major determinants of inflation. (Bilquees 1981) estimated an equation
for inflation. In her study she found that fiscal variables such as budget deficit, private and public
spending play an important role in generating inflation. Her study for the period of 1960-78
indicated that money supply (M1), the degree of openness of trade, expected prices and growth
rate of GNP also play a significant role in determining inflation in Pakistan. As indicated this
study meant for the period 1960-78 and hence is outdated.
(Hossain 1988) in his study for the period 1962-82 found that lagged money supply had
significant impact on inflation. He also found prices of imported goods, real income, real money
supply and expected inflation as the major determinants of inflation in Pakistan. However his
study included the period of 1960s in which the inflation was very low and hence his results
might not be much conclusive.
Bilquees in 1988 again tested structural and monetary variables affecting inflation for the
period 1962-1982 and found that money supply and also the expected inflation play a crucial role
in determining inflation. Again this study included the period of low inflation and might not be
applicable today.
Chaudhary and Ahmad in 1996 attempted to point out the major sources of inflation in
Pakistan. There study included both the structural and monetary variable for the annual data from
1972-1992. There empirical estimation revealed that inflation is not purely a monetary
phenomenon in Pakistan instead they for the first time identified growth of services sector,
public debt and import prices as the major sources of inflation in Pakistan. The methodology
adapted in this study was simple OLS and it didn’t considered the time series nature of data and
hence result could be misleading.
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Khan and Schimmelpfennig (2006) studied factors that explain and help forecast inflation
in Pakistan. A simple inflation model was specified that included standard monetary variables
(money supply, credit to the private sector), an activity variable, the interest and the exchange
rates, as well as the wheat support price as a supply-side factor. The study performed
comprehensive analysis of data and estimated the Vector Error Correction model. Impulse
response function of CPI inflation, private sector credit growth and wheat support price was
estimated. The study failed to find any cointegrating relationship between the variables. This
study proved very helpful in our analysis. We benefited from the methodology of this study with
slight variations and advancements.
Malik (2006) studied the effects of monetary policy actions on inflation using Near-VAR
approach. His results showed that effect of monetary policy transmits into inflation with a lag of
half year and then take another year to reach the peak. This study suggested the identification of
variables that are most important in explaining inflation in Pakistan by considering monetary
policy actions, supply side factors and foreign inflation. This study provides the base to
undertake the topic of determinants of inflation.
Agha and Khan (2006) estimated a long run relationship between inflation and fiscal
indicators of Pakistan. Their Johansen Cointegration approach found that sources of financing
fiscal deficit specifically bank borrowing contriuted to inflation in Pakistan.
Kemal (2006) attributed inflation as a monetary phenomenon in Pakistan. His study
based on quarterly data from 1975:1 to 2003:4 showed that growth in the money supply has the
lag effect of 9 months on domestic inflation.
The above mentioned studies did try to identify the major sources of inflation in Pakistan
with the choice to made between the monetary and structural vaiables while this study focus only
on the monetary side of the issue and tries to test the hypothesis that “Is inflation a monetary
phenomenon in Pakistan?”
Methodology
This paper attempts to test the monetarist proposition that Inflation is a monetary phenomena.
This view stems from the Fisher quantity theory of money which asserts that increase in money
growth lead to equal changes in price level while keeping output and velocity constant. On the
other hand Keynesian propose that increase in money supply does not influence prices in the
short run but take a certain lag to have its affect on prices. Our particular objective of this paper
is to analyse the short run and long run dynamics of inflation to changes in money supply.
For empirical investigation of the issue we have taken the data for the following variables
GDP Deflator: To measure the overall level of prices in the economy (Inflation)
Real GDP: Used as an activity variable in the analysis.
M2: To represent the growth of money supply in the economy.
We have taken the data from the period after 1960 to 2006. All data is taken from world
development indicator. We have employed the log transformation of variables as the variables in
log form give a more homogenous variance of a series (Lutkepohl and Xu 2009). So log
transformation is typically used to stabilize the variance.
Since we are aware that many macroeconomic time series are not stationary in their
levels and they are most adequately represented by first differences. In the theory of time series
analysis we call such variables integrated of order 1 i.e. I(1). If we use the ordinary regression
models for these time series variables that will give us misleading results because neither the
mean nor their variance converge to their true value not even in large sample. Augmented dickey
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fuller test has been used to test for the stationarity of data (Dickey and Fuller 1979). Results of
unit root are given in table 1. Results indicate that all the variables are non-stationary in their
levels and become stationary in their first difference form.
Table 1
Augmented Dickey Fuller Test
Variables
At Level First Difference Order of Integration
GDP Deflator 0.4577
-3.7765
I(1)
Real GDP
-1.8787 -5.5338
I(1)
M2
0.9985
-5.3798
I(1)
Test included intercept in test equation.

Since all the variables are integrated of order one we can test for the cointegration relation
between the variables. The general deﬁnition of co-integration (for the I(1) case) is therefore the
following:
Deﬁnition: A vector of I(1) variables yt is said to be cointegrated if there exist at vector βi such
that βi yt is trend stationary. If there exist r such linearly independent vectors βi, i =1,...,r, then yt
is said to be cointegrated with cointegrating rank r. The matrix β = (β1, ...βr) is called the
cointegrating matrix.
To formalize we estimate the following model
(1)
And for the cointegration to exist
must be I(0) process. This is the
essene of Engle-Granger methodology (Engle & Grenger 1987). To test for cointegration we first
estimated (1) by using OLS with t-values in parenthesis.

Next we generate the residuals of the above regression and test them for the possible unit root by
using Augmented Dickey Fuller Test. i.e. we test
for unit root.
Augmented dickey fuller test runs the following regression for the detection of unit root with the
null hypothesis of
i.e. there is a unit root against a alternative of no unit root. i.e. we
estimated the following regression for our analysis and results are reported next with t statistic in
parenthesis.

The results clearly indicate the significance of
and hence the rejection of unit root in the
residuals. And according to EG methodology for testing of cointegration we can conclude the
variables price level, money suppy and real GDP are cointegrated.
Next we also employed the Johansen Cointegration Approach to test for the long run relation.
Results of cointegration are reported in table 2.
Consider a VAR of order 2:
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Where Pt is a vector of non-stationary I(1) GDP deflator variables,
variable money supply,

is a vector of deterministic

is a vector of deterministic variable real GDP, and

is a vector of

innovations. Estimation on e-views revealed 1 cointegrating equation according to trace test and
Maximum Eigen value test. Results are reported here as
Table 2
Hypothesized
No. of CE(s) Eigenvalue

Trace
Statistic

0.05
Critical Value Prob.**

None *
At most 1
At most 2

48.04264
18.44333
4.584087

35.19275
20.26184
9.164546

0.489677
0.270199
0.098940

0.0013
0.0872
0.3321

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Table 3
Hypothesized
No. of CE(s) Eigenvalue

Max-Eigen
Statistic

0.05
Critical Value Prob.**

None *
At most 1
At most 2

29.59931
13.85925
4.584087

22.29962
15.89210
9.164546

0.489677
0.270199
0.098940

0.0040
0.1016
0.3321

Max-eigenvalue test indicates 1 cointegrating eqn(s) at the 0.05
level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Hence the results of both the trace test and the maximum Eigen value test suggest the presence of
long run relationship between price level, money supply and real GDP in an economy.
Cointegrating vector for the stated variables is given as with t-values in parenthesis.

Based on these results price level in Pakistan is significantly related with movement in money
supply and real GDP in the long run. This implies that any effort by the central bank to increase
the output will in the long run result in inflation. Negative association between inflation and
output implies that any increase in output in the short run resulting from demand stimulus results
in a decline in the output and higher prices overlong run. But in the short run there could be
6

British Journal of Arts and Social Sciences
ISSN: 2046-9578

fluctuations away from the equilibrium because of shocks. To test for the short run dynamics we
estimated the error correction model which resulted into following equation
Table4
Error Correction:
CointEq1

D(LDEF)

D(LM2)

D(LRGDP)

-0.238567
(0.09890)
[-2.41226]

0.353015
(0.11767)
[ 3.00010]

0.146244
(0.05018)
[ 2.91462]

Error correction results show (Table 4) that in the short run when there is disequilibrium, and
both money and output adjust to restore equilibrium. The coefficient of variables suggest that the
23% of disequilibrium is corrected each year by changes in GDP deflator, 35% is corrected by
changes in money supply and 14% is corrected by changes in real GDP in the short run.
The VAR results (Table 5) show that inflation is not strongly associated with the short-run
movements in the money supply. Due to missing information (AIC is the minimum using these
lags) about other lags, it is not possible to ascertain other lag levels which affect inflation in the
short run.
Table 5
Result of VAR for Inflation, Money Growth and GDP Growth
Variables
0.544
-0.018
[3.630]
[-0.103]
0.091
0.016
[0.521]
[0.076]
-0.105
0.229
[-0.859]
[1.569]
0.028
-0.038
[0.249]
[-0.286]
0.029
-0.248
[0.097]
[-0.689]
-0.379
0.246
[-1.326]
[0.725]
0.060
0.114
[1.825]
[2.904]
0.431
0.320
3.389

0.344
0.216
2.699

-0.134
[-1.768]
-0.233
[-2.641]
0.026
[0.415]
0.095
[1.665]
-0.097
[-0.631]
-0.019
[-0.135]
0.072
[4.313]
0.335
0.206
2.595

Results of impulse response function indicate the unstable relation in VAR. Inflation responds
positively in response to its own shock and shocks in money supply and it yield a negative
response for shocks in real GDP. This suggests intendancy of inflation to adjust to the
equilibrium. Money supply adjusts only in response to shocks in real GDP but it gives diverging
7

British Journal of Arts and Social Sciences
ISSN: 2046-9578

relation with shocks on inflation and itself. GDP on the other hand adjusts to unexpected shocks
in inflation but give unstable relation in response to shocks in money supply and itself.

Impulse Response Function
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Conclusion:
From the empirical investigation we came up with the conclusion that money supply impacts
inflation in the long run. Hence our finding support the monetarist proposition that inflation is a
monetary phenomenon. On the contrary money supply does not affect price level in the short
run. Important conclusion that emerges from the study is that system does not converge to
equilibrium for long period if shocks appear in any of the three variables.
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