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Abstract: Inflation is one of the major macroeconomic problems of Pakistan. This study was conducted 
with the purpose to devise some policy measures to reduce inflation in Pakistan. The study investigated the 
causal relationship among Consumer Price Index (CPI), money supply (M2), Real Gross Domestic Product 
(RGDP), call money rate (interest rate) and exchange rate using time series data for the period 1972-2010.
Augmented-Dickey Fuller and Phillips-Perron tests were used to examine data for stationary. Other
econometric techniques used in the study are Johansen Co-integration Test and Error correction model. 
Econometric results show that money supply affects inflation positively both in short-run and long-run.
Real gross domestic product is negatively related with inflation. Moreover, interest rate has positive effect 
on inflation. Exchange rate has positive impact on inflation in the long-run. This study recommends that 
State Bank of Pakistan should follow a tight monetary policy to control inflation in Pakistan. 
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INTRODUCTION

Inflation is most important macroeconomic
variable. It significantly affects every sector of
economy. But the issue of determinants of inflation 
remained unconvincing in both fiscal and monetary
policies in Pakistan. There were a lot of variations in 
the econometric results heavily dependent on
specifications. In Some empirical studies, increase in 
money supply and decrease in aggregate output were 
found to be significant determinant of inflation while in 
some other studies, rise in administered prices and 
procurement prices were found important determinant 
of inflation [1, 2].

In the recent decade, world economy has shown 
steady upward increase in general price level. This 
trend of increase in inflation has affected other
countries especially developing countries like Pakistan 
which is more vulnerable to external shocks. This
imported inflation in the form of increase in input
prices hinders productivity of almost every sector the 
economy and hence fall in economic growth [3].

In case of increase in general price in domestic 
economy, External demand for the county export
reduces leading to depreciation of home currency.

Some of the studies conclude that inflation deteriorates 
terms of trade of Exporting countries. Few empirical 
studies of international prices have shown that there are 
fairly substantial and long-lasting divergences between 
export price and domestic price of the same or closely 
related products. If there is inflation in home country, it 
leads to increase in cost of production and hence
increase in export price. This result in reduction in 
demand for that country export and hence deprecation 
of home currency visa visits trading partner [4, 5].

Governments of developing counties often
compensate consumer by providing subsidies on food 
and fuel prices. Due to this reason market price do not 
shows actual value of the product thereby creating 
differencing between domestic prices and international 
prices of the same product. Producers als o include the 
increase in input prices into commodities price thus 
shifting the burden to consumers. Sometimes
government depreciates its currency to stimulate export. 
All these intervention on the part of government and the 
influential businessmen create inflationary pressure in 
the economy [6].

Shocking floods has also contributed in
accelerating inflationary pressures in Pakistan.The
economy   suffered   a  significant  supply  shock in  the
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aftermath of devastating floods of July 2010in addition 
to massive disruptions in provision of energy.The
recent IMF report has concluded that the economic 
outlook has deteriorated sharply leading high inflation 
in Pakistan [7].

The objective of this paper is to identify the
dynamic causal chain between money, interest rate and 
inflation using Error correction Method.to investigate 
the long run relationship between the above mentioned 
variables, Johansan Co-integration technique is used in 
the analysis.The rest of the paper is organized as 
fellows: the next section gives the description of
methods and data. Section 3 presents results and last 
section concludes the paper.

MATERIALS AND METHODS

In this section, modeling dynamic of causal chain 
of money, output, interest rate and inflation in Pakistan 
is discussed. In the first section, the modeling of the 
problem under investigation while in the second
section, the theoretical foundation of the variables of 
the study is discussed.

MODEL SPECIFICATION

For the study following model is specified:

(1)

where µt is normally and independently distributed 
random variable with zero mean and constant variance. 
Rewriting the above equation by replacing lna= ß0

(2)

In the above equation, CPI represents the Pakistan 
consumer prices index; RGDP is real gross domestic 
product; ERS is real exchange rate and RM2 is real 
money supply and CMR is call money rate. From
transformation of data series section, we found using 
Box-Cox transformation method that all the variables 
require log transformation.

Test of stationarity: Before taking any econometric
analysis, it is often assumed that data is stationary but 
in a real sense there is trend or seasonal or cyclical 
factors which make the data non-stationary. Therefore, 
before estimation of the relationship between inflation, 
output, interest rate and exchange rate in Pakistan, the 
following stationarity tests were applied to avoid the 
existence of remarkable spurious regressions.

The augmented dickey fuller test: Time series data 
usually have autocorrelation problem. To remove this, 
Dick Fuller (1979) test [8] was modified by introducing 
lag of dependent variable as repressor. The following is 
ADF equation:

(3)

The structure of serial correlation that characterizes 
the regression model, decide the lag length.

Co-integration and its test: In the non-stationary data, 
first differencing provides the suitable result to confirm 
that series is stationary. But the long run properties of 
the series are overlooked by this problem. Moreover, 
economic models are also designed generally for
variables in levels not for differences. If time series 
variables are integrated of the same order and their 
linear combination is of a lower order, then two
variables are said to be co-integrated.

Johansen co integration test: If there exists more than 
two variables in the model, then there is a chance of 
more than one co integrating vector. In such a case, 
Johansen approach for multiple equations will be used. 
In order to apply this approach it is assumed that time 
series data are non-stationary. If these assumptions are 
satisfied then variables are co-integrated and the
dynamic model can be represented by the error
correction mechanism.

p 1

t i t i t 1 0 1
i 1

c c t
−

− −
=

∆Χ = Γ ∆ Χ + Π Χ + + +ε∑ (4)

Type equation here.
where Xt is vector of variables and Π is matrix showing 
information about the long run relationships. 

The objective of the study is to investigate the long 
run relationship between variables of interest, so the 
researcher will observe the behavior of matrix ∏ under 
different conditions. Generally there happen three
cases:

1) Rank (∠) = p

Or has full rank
Variables in Xt are stationary. In such a case,

Vector Autoregressive (VAR) model will be used at 
level.

2) Rank (∠) = 0

If matrix shows no linear relationship among
variables,  then  variables  in  Xt  are  not co integrating.
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Then in such a case, VAR with first difference will be applied. 

3) Rank (∠) = r

where 0<r<p. there exists “r” co integrating relationships among the stationary variables.

The error correction model: If variables were co-integrated then there occurs an error correction illustration of the 
data, which is not responsible to the false regression problems. This technique is used to give estimates of 
coefficients which join the true parameter values.

The ECM is a conversion of the general Autoregressive Distributed Lag (ADL) models: These Auto Distributed 
Lag models express the inflation as a function of its own past values and current and past values of the other 
variables in the model. Imposing certain restrictions on the parameters, The Error Correction Model (ECM) is 
derived from the ADL model.
The ECM representation for each variable in the study is given below:
When CPI is dependent variable then the model is:

(5)

Again when RGDP is dependent variable then the model is:

(6)

Similarly when ERS is dependent variable then the model is:

(7)

When M2 is dependent variable then the model is:

(8)

When CMR is dependent variable then the model is:

(9)

where ECt-I is the error correction term lagged by one 
period. In the regression model it is obtained from the 
lagged residuals e t in levels.

RESULTS AND DISCUSSION

Following the above three step procedure, in
Section first results of unit root tests are given, Results 
of Johnson co-integration tests are summarized in 2nd 
section. This section is followed by results of Error 
Correction Mechanism.

Testing  of  unit root: In  the  first  step  Individual 
series  are  tested  for  possible  integration using ADF 
and PP as it is very crucial for co-integration and 
causality analysis. The data for Real Gross Domestic 

Product (RGDP), Consumer Price Index (CPI),
Exchange Rate (ER), Real money supply (M2) and call 
money rates are used in log form. Therefore ADF test 
are applied in log form with constant and linear trend. 
ADF and PP tests of unit roots are very sensitive to the
selection of lag, therefore in the study the researcher 
used AIC and SBC criteria for selection of optimal lag 
structure. Table 1 presents the results of the unit root 
tests for the variables in levels and Table 2 shows the 
result of unit root at First-differences (with trend and 
without trend). The results indicate that the null
hypothesis of a unit root could not be rejected for all the 
variables in levels. This hypothesis, however, was
rejected for the first-differences. Clearly the results 
indicate that all variables are stationary in their first-
differences.
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Table 1: Unit root test results at level
ADF test PP test
------------------------------------------------------------------
Constant Constant Constant Constant

Variables without trend with trend without trend with trend
lnRGDP -1.3904 -1.3062 -1.6885 -1.2783
lnCPI -0.7488 -4.7183 -1.5053 -3.7134
lnERS 0.3108 -2.4804 0.5178 -2.5798
lnM2 -1.03103 -2.1835 -1.5143 -2.1847
lnCMR -3.5348 -3.5559 -2.8496 -2.8470

Table 2: Unit root test results at first difference
ADF test PP test
------------------------------------------------------------------
Constant Constant Constant Constant

Variables without trend with trend without trend with trend

lnRGDP -3.1027 -3.2625 -4.4245 -4.6452
lnCPI -4.8748 -4.3972 -3.1498 -3.0894
lnERS -3.6915 -3.6265 -5.4271 -5.4111
lnM2 -3.3253 -3.5338 -4.4303 -4.4936
lnCMR -5.2557 -5.2041 -4.7304 -4.6486

The long-run inflation function: A co-integration
analysis: Since in this study, we have five variables so 
the researcher used multivariate co-integration
technique developed by Johansen and Jeselius, 1990 
[9]. They applied the Maximum likelihood method to 
integrated variables. The optimal lag structure was
selected using AIC and SBC criteria using Eview5.

The results of the multivariate co-integration
analysis reported in Table 3 indicate that the null
hypothesis of zero co-integrating vector is rejected 
using the 95% critical value for the model. Both the 
maximum eigenvalue test and the trace test yield
identical results. This implies that the variables in each 
of these models are co-integrated with at least two co-
integrating vector.

Error  correction  models:  After  establishing  the
co-integrating  relationship, an error correction models 
are  estimated  to  determine  the  short  run  dynamics. 
The  results  of  the  error  correction  models  are
given in Table 4.

From Table 4, it is clear from error correction
model of inflation that call money rate (interest rate) 
has significant effect on inflation in the short run. The 
error correction term is also significant which means 
that 44% disequilibrium is corrected each year. The
result of Error correction model of call money rate
shows that inflation has significant effect on call money 
rate in Pakistan which means that there exist bi
directional  causal  relationship between call money rate 
and  inflation.  In  case of Pakistan, following monetary

policy, when state Bank of Pakistan increases interest 
rate, borrowing for investment becomes expensive. This 
reduces GDP growth rate and hence price level
increases. So the result clearly supports the Keynes 
interest rate hypothesis.

Similarly the results of error correction models of 
real GDP and money supply (M2) show that bi
directional causality exists between the two variables 
which negate the idea of classical economist but
support the finding of other study [10] that Money 
growth cause output to grow. Tobin, 1970 [11] models 
the idea of causal relationship between output and 
money income and stated that output might causing 
money. A modern treatment of what is known as the 
reverse causation argument was provided by King and 
Plosser, 1984 [12]. Our study finding support other
studies results [11, 12]. Since both the variables are co-
integrated so there exist long run relations between 
them. Each year 30% and 18% disequilibrium is
corrected by money supply and real GDP. 

The study investigated that exchange rate has 
significant effect on inflation in the long run while in 
the short run the affect is insignificant. The result shows 
the net result of transmission mechanism of the effect 
of increase in exchange rate on the inflation in open 
economy like Pakistan where inflationary pressure is 
transmitted from trading partner to domestic economy. 
Developing countries mostly purchase capital goods 
from advanced countries. Prices of capital goods are 
high in international markets which result in inflation in 
domestic economy. 

Diagnostics tests: Results of diagnostic tests are given 
in the Table 5.

From Table 5, it is clear that the entire diagnostic 
test for different ECM models is satisfied. So the
research concludes that the models are normally
distributed and there is no problem of serial
autocorrelation and hetroscedasticity.

CONCLUSION AND RECOMEMDATIONS

Empirical findings of these studies suggest positive 
causal relationship between money supply and inflation 
both in the short run and long run in Pakistan which 
implies that money supply is not neutral but it is a main 
source of inflation in Pakistan. In such a situation
monetary policy play a vital role. The results support 
Fisher quantity theory of money and monetarist view 
that inflation is always and everywhere a monetary 
phenomenon. Similar results were found in Malaysia 
[13]. On the  basis  of  the  present  study  result, 
reduction in money supply can result in decrease of 
circulation of money thereby reducing inflationary
pressure in Pakistan.



World Appl. Sci. J., 18 (11): 1512-1517, 2012

1516

Table 3: Johansen and Jeselius co-integration test result
Hypothesized No. of CE (s) Trace statistic 0.05 critical value Max-Eigen statistic 0.05 critical value
None * 117.7168 (0.0000) 69.81889 51.77114 (0.0002) 33.87687
At most 1 * 65.94567 (0.0004) 47.85613 38.03004 (0.0016) 27.58434
At most 2 27.91563 (0.0811) 29.79707 14.48511 (0.3266) 21.13162
At most 3 13.43052 (0.0999) 15.49471 9.456724 (0.2501) 14.26460
At most 4 * 3.973800 (0.0462 3.841466 3.973800 (0.0462) 3.841466
Max-Eigen and Trace test indicates 2 co-integratingeqn(s) at the 0.05 level, *Denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

Table 4: Results of error correction models
Short run lag differences

Dependent ----------------------------------------------------------------------------------------------------------------------------------------------------------------
variables ∆lnCPI ∆lnERS ∆lnRGDP ∆lnM2 ∆lnCMR Lagged ECT

∆lnCPI - -0.160980 (0.0805) -0.322020 (0.3752) -0.030383 (0.8457) 0.049543* (0.0488)-0.442925* (0.0001)
∆lnERS -0.034858 (0.8898) - -0.519606 (0.4274) -0.176352 (0.5154) -0.014107 (0.7563) -0.214356* (0.0054)
∆lnRGDP -0.005037 (0.9397) 0.038616 (0.4000) - 0.144400* (0.0466) 0.012018 (0.3306) -0.178597* (0.0533)
∆lnM2 -0.100485 (0.4907) -0.116884 (0.1844) 0.866198* (0.0187) - -0.021361 (0.4204) -0.300450* (0.0089)
∆lnCMR 3.174312* (0.0009) 0.284187 (0.6237) -0.315721 (0.8939) 0.143495 (0.8830) - -0.378103* (0.0174)
Note:* Indicate significance. P values are given in parentheses

Table 5: Result of the diagnostic tests
ECM models LM test White test JB normality test 

∆lnCPI 0.242305 (0.8859) 35.02666 (0.138192) 25.40727 (0.550316))
∆lnERS 0.284551 (0.7544) 28.37258 (0.1009) 2.500358 (0.286453)
∆lnRGDP 2.177793 (0.1309) 18.06222 (0.5833) 0.245497 (0.884486)
∆lnM2 0.091953 (0.9124) 18.06222 (0.5833) 0.245497 (0.884486)
∆lnCMR 0.918557 (0.4108) 31.25071 (0.2610) 9.63163 (0.73500000)
Note: Figures in parenthesis are p values

Call money rate (interest rate) is another tool of 
monetary policy in Pakistan. The result shows that 
interest rate strongly cause inflation both in short run
and long run. There is also bidirectional causality
between  inflation  and  call money rate which support 
the  Keynes  interest  rate  hypothesis. Therefore to 
control inflation, interest rate on productive investment 
should be reduces to increase output supply in country 
thereby bridging the gap between aggregate demand 
and supply.

Similarly  the  results  of  error  correction  models 
of real GDP and money supply (M2) show that there 
exist bi directional causality between the two variables 
which negate the idea of classical economist but
support the finding of other studies [10-12]. On the 
basis of the above relation, money supply should
increase to create mild inflation as it will encourage 
business sector.

The study investigated that exchange rate has
significant effect on inflation in the long run while in 
the short run the affect is insignificant. In open
economy like Pakistan inflationary pressure is
transmitted from trading partner to domestic economy 

because developing countries mostly purchase capital
goods while export Agricultural goods. Therefore to get 
stability  in  exchange  rate, Pakistan should diversify 
its product to create demand for their product in
international markets. For this purpose Pakistan should
promote free trade zone with the economically stable 
countries.
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