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Abstract: Fisher hypothesis is used as a theoretical framework because it has serious implication in setting up
the monetary policy of the country. Johansen co-integration test and error correction model is applied to
determine the nature of relationship between the variables. Furthermore, variance decomposition model is used
to explain the error correction model and granger causality with in determined the direction of relationship. The
results confirm the presence of fisher effect in Pakistan for the period 1980-2010. However, the casual
relationship between money supply and inflation indicate that inflation is not only a monetary phenomena and
fiscal imbalance and money creation in the economy also playing an important role in increasing the inflation
and money supply in the economy.
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INTRODUCTION control money supply through the channel of interest

Inflation refers to raise in general price level. High other words, Central bank operates monetary policy by
inflation rates have always been undesirable for any using different tools to control money supply and interest
economy in the world. As high rates of inflation will rates for stabilizing prices and to accelerate economic
reduce aggregate demand, decrease output, increase growth and productivity. So understanding the
unemployment, widen trade deficits and deteriorate relationship between these three variables i.e. interest
balance of payments [1]. In short the high inflation is the rates, money supply and inflation rate is highly important
ever rising problem of both developed and developing for Central Bankers to conduct monetary policy
economies. Considering such detrimental impacts of effectively.
inflation on the economy, a consensus is developed On the basis of above mentioned facts, this study
among the worlds’ leading central banks that the chief presents an empirical analysis of the relationship among
goal of monetary policy is to control inflation in the the variables of money supply, inflation and interest rate
economy in Pakistan for the period 1980-2010. 

High inflation and high interest rates hamper
economic growth by discouraging investment and Literature Review: Irving Fisher [2] claimed that
reducing productivity of the country. In most of the percentage change in expected inflation will cause
countries nominal interest rate is considered as the percentage change in nominal interest rate. Since inflation
targeting instrument for achieving inflation target. effects nominal interest rate it does not have any impact

Interest rates and money supply are the key on real rate of interest. Fisher theory was considered very
economic variables for the policy makers of any country. important for monetary policy implications and it holds
It has been empirically proved that Central Banks control true for many industrial countries including  USA  but
inflation both by interest rate channel and credit channel with the emergence  of  Keynesian  school  of  thought
i.e. controlling money supply through using different the fisher hypothesis was rejected. But during period of
instruments of monetary policy. 1970’s expected inflation and nominal  rate  of  interest

The effectiveness of monetary policy is based on the was found to be moving together. A large number of
relationship between interest rate in the economy i.e. the studies investigated the fisher hypothesis and found
borrowing cost and the money supply, as central bank mixed results.

rate, by deficit financing or by open market operations. In



World Appl. Sci. J., 18 (6): 770-773, 2012

771

Crowder and Sonora [3] in their study examine the This equation explains that investors or savers
fisher effect within the USA economy. The use cross require recovery of the loss of purchasing power on their
sectional data of different countries and found nominal money due to rise in price level.
mixedresults the research results were decidedly mixed for In the fisher hypothesis, a change in inflation is
different cities. expected to influence nominal interest rates in one-on-one

Peng [4] tested the fisher effect in China and found basis.
that inflation rate and rate of interest are cointegrated in Thus, the relationship between interest rate (INTP)
the long run, but he did not find any significant and inflation (IFN) is expressed as:
relationship among these variables in the short run. He
further suggested that monetary policy must be INTP = f (IFN, Ut) (1)
conducted independently according to the changes in the
market situation, with no political interference in its The variable of money supply (MS) added into the
implementation. above equation.

Obi et al. [1] inspected for the authenticity of fisher The theoretical model of this study is given as 
effect in Nigeria by applying cointegration and error
correction technique. They regressed lagged inflation LNINTP = f (LNIFN, LnMS, Ut) (2)
rate, money supply and overall fiscal deficit on nominal
interest rate and found partial fisher effect in Nigeria. Data is taken by IMF International Financial Statistics
They suggested that government should curb inflation by data base from the year 1980 to 2000. The variables
investing in productive activities e.g. by improving include real interest rate, CPI, broad money supply. 
infrastructure to boost up the economic activity of the The study is based on time series data for the period
country instead of increasing money supply. 1980-2010 and it is in common practice that time series

Gul and Ekinci [6] found long run relationship data tend to have non stationarity properties. In order to
between nominal rate of interest and inflation in turkey by determine the order of integration and to solve the
applying Johansen cointegrating technique; further found problem of stationarity Augmented Dickey-Fuller (ADF)
unidirectional relationship which runs from interest rate to and Phillips Perron (PP) tests of unit root are used. After
inflation rate. establishing that the variable sare integrated of order (1)

Holod [7] examined the relationship between money Johansen co-integration test and error correction
supply, exchange rate and price level in Ukraine by using framework are used to determine the long run and short
vector autoregressive approach and suggested that run dynamics of the model and Granger-causality test
exchange rate should serve as an important instrument for within Vector Error Correction framework is applied to test
targeting inflation and find weak evidence that money the direction of relationship between the variables.
supply shocks affect the level of prices in Ukraine.

MATERIAL AND METHODS

Fisher (1930) “postulated that the nominal interest (ADF) and Phillips Perron test is used to detect the
rate consists of an expected ‘real’ rate plus an expected stationarity and order of integration of the variables. The
inflation rate. He claimed a one-to-one relationship test is applied to both the level and to the first differences.
between inflation and interest rates. Real interest rates he Further, both the models with and without trend are
claimed were unrelated to the expected rate of inflation attempted. The result of both ADF and PP test given in
and were determined entirely by the real factors in an Table 1 confirm the presence of unit root, it is confirmed
economy, such as the productivity of capital and investor by the fact that null hypothesis do not reject  when  test
time preference”. is conducted at level, however the null hypothesis is

Two interesting implications of  Fisher hypothesis rejected when the variables are tested at first difference,
are. “Firstly, it would simply suggest  that  nominal thus we conclude that the variables are integrated of same
interest rates  include  an  inflation premium above the order I(1).
real rate of interest”. Since the variables in the model are non-stationary

“Secondly, it would advocate that the real rate of and are integrated of same order we now apply the
interest is not affected by monetary policy”. johansen co-integration test to determine the long  term 

_

RESULTS AND DISCUSSIONS

As discussed above, Augmented Dickey-Fuller
_
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Table 1: Unit Root Tests

ADF Level ADF First Difference PP Level PP First Difference
------------------------------------------- --------------------------------------------- ----------------------------- --------------------------
Constant Constant and Trend Constant Constant and Trend Z (t *) Z (t ) Z (t *) Z (t )b1 b b1 b

LNCPI -0.82 -3.17* -1.21 -5.59* -1.75 -5.40* -1.28 -5.66*
LNIR -1.76 -4.89* -1.812 -4.90* -2.03 -4.89* -2.03 -4.90*
LNM2 0.79 -3.35* 0.63 -5.37* 0.33 -3.40* -0.03 -5.56*

Table 2: Cointegration Test Table 4: Vector Error Correction Model

(a):Trace Statistics

Hypothesized Trace 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.760479 70.39872 35.01090 0.0000
At most 1 * 0.713352 36.09996 18.39771 0.0001
At most 2 * 0.224823 6.111946 3.841466 0.0134

(b): Maximum Eigen Vaules

Hypothesized Max-Eigen 0.05

No. of CE(s) Eigenvalue Statistic Critical Value Prob.**

None * 0.760479 34.29876 24.25202 0.0017
At most 1 * 0.713352 29.98802 17.14769 0.0004
At most 2 * 0.224823 6.111946 3.841466 0.0134

Table 3: Granger Casualty With In Error Correction Framework

Independent
-----------------------------------------------------------------

Dependent LNINT LNCPI LNM2

LNINT ------ 5.089294* 1.672717
LNCPI 2.915499* ------ 7.377405*
LNM2 1.979109 8.525910 -------*

Table 4: Variance Decomposition Model

Variance Decomposition of LNINTP:

Period S.E. LNINTP LNCPI MS

1 1.765099 100.0000 0.000000 0.000000
2 2.297602 95.43088 4.487470 0.081646
3 14.61636 6.390445 93.54568 0.063876
4 17.50073 25.45636 71.93170 2.611932
5 72.12249 11.19667 88.26505 0.538277

Variance Decomposition of LNCPI:

Period S.E. LNINTP LNCPI MS

1 24.51628 7.161606 92.83839  0.000000
2 33.05696 24.78809 73.89677 1.315145
3 137.1913 11.91212 87.70869 0.379185
4 167.2920 15.16864 82.60131 2.230047
5 480.9714 6.273554 93.37828 0.348162

Variance Decomposition of MS:

Period S.E. LNINTP LNCPI MS

1 258909.3 0.162301 13.16686 86.67084
2 381300.4 0.493563 24.33308 75.17336
3 2784739. 9.205037 88.64588 2.149085
4 3416274. 31.60289 66.57520 1.821910
5 15128189 11.91080 87.87095 0.218248

Cholesky Ordering: LNINTP LNCPI MS

Error Correction: D(LNINTP) D(LNCPI) D(MS)
CointEq1 -0.962000 -0.27112 -0.783915

(0.32244) (1.613829) (1.472956)
[-2.98355] [-2.06606] [-1. 54672]

D(LNINTP(-1)) 0.676521 3.708862 58196.68
(0.28285) (3.92863) (41489.1)
[ 2.39180] [ 0.94406] [ 1.40270]

D(LNINTP(-2)) 0.575807 5.747266 24992.79
(0.24491) (3.40163) (35923.6)
[ 2.35113] [ 1.68956] [ 0.69572]

D(LNCPI(-1)) -0.026595 -0.468130 -3741.144
(0.01848) (0.25662) (2710.04)
[-1.43949] [-1.82425] [-1.38047]

D(LNCPI(-2)) 0.592151 4.169785 115412.4
(0.26959) (3.74448) (39544.4)
[ 2.19647] [ 1.11358] [ 2.91855]

D(MS(-1)) 1.818057 5.006695 0.064666
(1.432931) (1.990264) (0.21019)
[ 1.26877] [ 0.02516] [ 0.30766]

D(MS(-2)) -4.4743 -4.7828 0.132853
(1.4449 (2.0069) (0.21195)
[-0.30966] [-0.23832] [ 0.62682]

C -3.046775 -20.66468 -401580.8
(1.33764) (18.5791) (196208.)
[-2.27773] [-1.11225] [-2.04671]

relationship between the variables. The "VAR" method is
used  to  determine  the  optimal  lag  length  and  stability
condition  and  the  optimal lag length determined by VAR
model is 2. The johansen co-integration results in Table 2
confirm the presence of co-integration between interest
rate, inflation and money supply. The trace statistics and
maximum Eigen values given in panel (a) and (b) indicate
3 cointegrating equation. Thus, we conclude that all the
variables are co-integrated and have long-run relationship
with each other. 

The presence of co-integration indicated the presence
of long-run relationship between the variables. 

In order to test the short run relationship between
money supply, interest rate and inflation rate VECM
analysis is conducted, error correction model show how
much of previous disequilibrium is removed in the current
year. Results of Vector error correction model given in
Table 3 shows the presence of error correction term in all
the series.
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Granger  causality  with  in  the  error   correction Fisher effect prevails in Pakistan as there is both long
frame work is used to determine the direction of run and short run relationship is existing between the
relationship. Table 3 indicates the results of Granger inflation rates and interest rates, so State bank of Pakistan
Causality test. must consider this dynamic relationship between these

The result indicates bidirectional causality between two variables before conducting monetary policy, must
interest rate and inflation rate. Results also indicate deal carefully with any of the change in these variables as
bidirectional causality between CPI and money supply they are interrelated.
and direction of causality runs from CPI to money supply. Another important policy implication is that monetary

It is often difficult to interpret the error correction policy is one of the important tools of the Central Bank to
model, so the variance decomposition approach is used to achieve the objectives of price stability in Pakistan.
describe the conclusion about error correction model. The
variance decomposition measure how much the REFERENCES
percentage of "forecast error variance" of each of the
variable can be explained by external shocks to the other 1. Obi, B., A. Nurudeen and O.G. Wafure, 2009. An
variables. To capture the both short and long term Empirical investigation of the Fisher Effect in Nigeria:
response, here we have consider 5 year period for one Co-Integration and Error Correction Approach.,
standard shock. The results of Variance Decomposition International Review of Business Research Papers,
Model are given in Table 4, To capture the both short and 5(5): 96-109.
long term response, here we have consider 5 year period 2. Fisher, I., 1930. The Theory of Interest, Macmillan,
for one standard shock. New York

In the first period the nominal interest rate (100%) is 3. Blejer, M.I., A. Ize, A.M. Leone and S. Werlang, 2000.
fully explained by its own variation which indicates the Inflation Targeting in Practice: Strategic and
exogenous nature. However next 4 periods show random Operational Issues and Application to Emerging
fluctuation and by the 5  year, it is reduced to 11%, CPI Economies. International Monetary Fund.th

(88%), MS (0.53%) influence the nominal interest rate. 4. Saleem, N., 2010. Adopting Inflation Targeting in
Decomposition of CPI indicates (92.83%) effect of its own Pakistan: An Empirical Analysis. The Lahore Journal
innovation and nominal interest rate (7.16%) in the first of Economics, 15(2): 51-76.
period. and in the last period it is explained only (93.37%) 5. Crowder, William J. and Robert J. Sonora, 2002. Intra-
by CPI, (6.27%) by nominal interest rate, (0.34%) by National Evidence of the Fisher Effect. Working
money supply. For the first period money supply is Paper, University of Texas at Arlington, pp: 1-47.
explained (87%) by its own innovation and (13%) by CPI. 6. Peng, Y., 2007. Monetary Policy in China: The Fisher
This decreased to (0.21%) in the last period and CPI (88%) Effect. A dissertation submitted to Aucland
and nominal interest rate (12%) explain the innovation university of Technology in Partial fulfillment of the

CONCLUSION AND POLICY IMPLICATIONS 7. Gul, E. and A. Ekinci, 2006. The Causal Relationship

This study is conducted to determine the short and case of Turkey. Scientific Journal of Administrative
long-run relationship between money supply, interest rate Development, (4): 54-69.
and inflation rate for the economy of Pakistan for the 8. Holod, D., 2000. The Relationship between Price level,
period 1980-2010. Johansen co-integration test is used to Money Supply and Exchange Rate in Ukraine. A
determine the long-run behavior of the variables. The thesis submitted in partial fulfillment of the
results indicate that there exist a long run relationship requirements for the degree of Master of Arts
between all these three variables i.e. money supply, National University of Kiev-Mohyla Academy.
interest rate and inflation rate.

For detecting the short run relationship of the
variables vector error correction model is applied which
concluded that short run relationship exist between
money supply, inflation rate and interest rate. Result
shows the presence of error correction term in all the
series of the model. 

requirements for the degree of Master of Business’ 
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