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Abstract : The linkage between stock prices and inflation has been intensively
investigated since the 1990s. Most of the studies in the industrialized economies have
shown a negative relationship between stock market return and inflation. Thus there
is considerable interest surrounding the relationship between stock markets and
inflation. This paper investigates the relationship between inflation and stock market
returns in Bangladesh using monthly data for the period 2004 to 2013. To test for the
order of integration of the variables, ADF and PP tests were used and the results
show that all the variables are integrated in the same order I(1). The Johansen test
procedure confirmed that there is single cointegration equation at 5 percent
significance level and thereby indicating the long run equilibrium relationship
between the variables. The findings of the study have showed that the speed of
adjustment in the Vector Error Correction model (VECM) is significant and
relatively very high. The value of the ECM is -0.9373 which implies that, on average,
the system corrects the disequilibrium errors annually by about 94%. The results
also indicate that there is a uni-directional short run causal relationship between
inflation and stock price index.
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1. Introduction

The relationship between stock market prices and inflation has important implications
from the policy point of view. The adaptive expectation school (Birol, 2013) assumes that
there is a short —run trade-offs between inflation and unemployment rate in the short run.
On the other hand, the rational expectation school (Muth, 1961) rules out this positive
impact of price rise on production and employment. Understanding the dynamic linkages
between stock prices and monetary variables such as money supply, interest rate and
inflation rate are important to policy makers, investment professionals as well as
academics. In the developed world, the stock market controls the real sector to a large
extent. On the other hand, in the developing economies stock market seems to be quite
superfluous as it is controlled by only a few players (Chakravarty and Mitra, 2010).
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The early survey on the behavior of stock market return was initiated by Fama (1981)
who posited that markets are efficient as they fully reflect the fundamental
macroeconomic behavior. By the term efficiency, Fama (1981) implied that a financial
market incorporates all relevant information in the market and thus the observed outcome
is the best possible one under the circumstances. He investigated the relationship between
stock prices and inflation and his study revealed that there is a negative relationship
between the two. Based on this negative association between inflation and stock market
retumn, the study envisaged that high inflation predicts an economic downtum and
keeping in view this, the firms start selling off their stock. According to the law of
supply, an increase in the supply of stock is expected to reduce the stock prices. As stocks
reflect firms’ future eaming potential, an economic downtum may encourage firms to sell
off the financial stocks and thus high inflation and low stock prices tend to go together.
On the contrary, we may find a positive relationship between inflation and stock prices as
unexpected inflation raises the firms’ equity value assuming that the firms’ are net
debtors (loannidis et al., 2005).

Monetary policy also may have a profound impact on the stock market as well. In a
study, loannidis and Kontonikas (2008) pointed out that monetary policy influences stock
retumns by influencing the discount rate as well as the future stream of cash flows. If
Central Bank tightens the monetary policy by reducing supply of bank loans, it would
cause rate of interest to rise and thereby reducing net profits of firms. Given these facts,
we may infer that tightening of monetary policy may reduce the inflation rate and also
stock prices since under this contractionary monetary policy investors would have less
money to demand goods or to buy stocks. From this point of view, inflation and stock
prices may move in the similar direction.

In a study, Khan and Yousuf (2013) examined the relationship between stock prices of
Dhaka Stock Exchange (DSE) and different macroeconomic forces such as deposit
interest rates, exchange rates, consumer price index (CPI), crude oil prices and broad
money supply (M2) and their results concluded that inflation does not show any
significant impact on stock prices. Our analysis is based on monthly data on inflation rate
and stock market retum from the period of November, 2004 to July, 2013. Using the data,
this paper investigates the relationship between inflation rate and stock market retums.
More specifically, we explore the distinct impacts of inflation on the stock market. The
outcomes of the study are expected to be of enormous importance to investors to take
rational decisions on stock market and advancement of the literature on financial
economies.

The rest of the paper is organized as follows: Section 2 briefly reviews some related
literatures. Section 3 presents the objectives of the study. Section 4 discusses the
methodology and sources of data. Empirical results are presented in section 5. The last
section concludes the paper.

2. Literature Review

Many studies have been conducted around the world to investigate the relationship
between stock market retum and inflation rate. Fisher (1930) proposed that the expected
rate of return should comprise a real return plus an expected rate of inflation. He
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predicted positive relationships between stock market returns and expected inflation and
changes in the expected inflation. On the contrary, Fama (1981) claimed that stock
retumns are negatively related to inflation. He proposed that high inflation may lead to an
economic downturn and may encourage firms to start selling off their stock. An increase
in the supply of stock then reduces the stock prices. Since stocks reflect firms’ future
eaming potential, an expected economic downtum prompts firms to sell off the financial
stocks and thus high inflation and low stock prices tend to go together.

Choudhry (1999) discovered a positive relationship between stock market retums and
inflation rate in four high inflation countries: Argentina, Chile, Mexico and Venezuela
and concluded that the stock retumns act as a hedge against inflation. Zhao (1999) found a
significant negative relationship between stock prices and inflation in Chinese economy
which is consistent with the conclusion of Fama (1981).

Using cointegration analysis and error correction model to analyze the impact of the

inflation rate on the Egyptian stock market, Omran and Pointon (2001) found that the
inflation rate has a long term impact on the Egyptian stock market.

Spyrou (2001) examined the relationship between stock retumns and inflation rate of
Greece by using monthly data from January, 1990 to June, 2000. The result for the period
1995-2000 showed a negative but insignificant relationship, while for the period 1990 -
1995 there was a significant negative relationship between the variables.

Wongbampo and Sharma (2002) investigated the relationship between stock market
prices and macroeconomic variables including inflation in five Asian countries
(Malaysia, Indonesia, Philippines, Singapore and Thailand) and the study reported that
there is a negative relationship between stock prices and inflation in all the five Asian
countries.

Gunasekarage et al. (2004) investigated the impact of macroeconomic variables including
inflation on stock equity values in Sri Lanka with the Colombo All Share Index as proxy
for stock market and consumer price index as proxy for inflation. Using annual data from
1985 to 2001, the study reported that inflation exerts a negative influence on the stock
market in Sri Lanka.

Sohail and Hussain (2009) investigated the relationships between Lahore Stock Exchange
and several macroeconomic variables in Pakistan by using monthly data from December,
2002 to June, 2008. The study found a negative relationship between inflation (proxied
by consumer price index) and stock returns.

Bhattarai and Joshi (2009) examined the relationship between the stock market and
macroeconomic factors in Nepal and reported that there is unidirectional positive short
run causal relationship running from inflation (proxied by consumer price index) to stock
index but reverse causality in the long run (from stock index to inflation).

Naik and Padhi (2012) examined the relationship between stock index and five
macroeconomic variables (industrial production index, wholesale price index, money
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supply, treasury bills rates and exchange rates) of India from April, 1994 to June, 2011
and they found that short-term inflation is negatively and significantly related to stock
market index.

Dasgupta (2012) applied the Johansen and Juselius co-integration test to examine the
relationship between stock market retums and macroeconomic variables using data from
Indian stock market and concluded that inflation (proxied by wholesale price index) is
negatively related to Indian stock market retums in the long run. The study, however,
failed to establish short-run relationship between the Indian stock market and inflation.

Akbar et al. (2012) explored the relationship between the Karachi Stock Exchange Index
and macroeconomic variables for the period spanning from January, 1999 to June, 2008
using cointegration and Vector Error Correction Model (VECM) and reported that there
is a negative relationship between inflation and stock prices.

Saleem et al. (2013) found a long run relationship between KSE 100 index return and
inflation rate of Pakistan by using quarterly data from January, 1996 to December, 2011.
Their evidence from cointegration test showed a negative relationship between KSE 100
index return and inflation rate.

Using monthly data from January, 1992 to June, 2011, Khan and Yousuf (2013)
investigated the relationship between different macroeconomic forces and stock prices of
Dhaka Stock Exchange (DSE) and concluded that inflation does not show any significant
impact on stock prices.

The literatures reviewed above regarding the relationship between inflation rate and stock
market retum of different countries thus exhibited mixed findings. Some literatures
showed positive relationship between the variables while the others posited negative
relationship. Even, some studies found no significant impact of inflation on stock return.
In this backdrop, this paper investigates the relationship between inflation rate and stock
market return of Bangladesh.

3. Objectives of the study
The objectives of the present study are as follows:

(@) To examine the relationship between inflation rate and stock market return of
Bangladesh using time series data.

(b) To understand the response of return of DSE General Index to changes in
inflation rate.

(c) To provide some policy implications that may be helpful in formulating policies.

4. Methodology and Data
4.1 Methodology

In the present study, Johansen’s (1988) cointegration and vector error correction model

(VECM) have been employed to examine the long run equilibrium relationships between

DSE stock return (RDGEN) and inflation rate (INF). Before implementing the

cointegration and vector error correction model, econometric methodology needs to
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verify the stationarity of each individual time series variable used in the study. The
cointegration approach requires that all variables in the system are to be integrated of
same order. The first step in the analysis is to test for stationarity property of the data
series. For this purpose, Augmented Dickey-Fuller (ADF) test (Dickey and Fuller, 1979)
and Phillips and Perron (PP) test (Phillips and Perron, 1988) have been used to verify the
stationarity of the data series and to determine the order of integration of each of the data
series studied. If the selected data series are found to be integrated of same order,
Johansen’s cointegration test can be employed to examine the long-run (cointegrating)
relationship among the selected variables. Johansen and Juselius (1990) provided two
likelihood ratio tests to obtain the number of cointegrated vectors which are
insignificantly different from unity.

Atrace (r) =-T Zln(l - AAV+1) (1)

Amax (r,1+1) =-TIn(1- A, )

where, ,Am equals the estimated eigen value of the characteristic roots, r=0,1,2... and

T= number of observations. The null hypothesis of the first test (trace) is to test if the
number of distinct cointegrated vectors is less or equal r against the alternative. The null
of the second (max) test is the number of cointegrating vectors r against the altemative of
r+1 cointegrating vectors. The results obtained from this test are used in applying the
VECM which measure the long run relationship.

After identifying the cointegration vector among the selected variables, the vector error
correction model (VECM) can be employed to establish the modeling of both the short-
run and long run dynamics for the variables involved in the model. When these variables
are found to be cointegrated then the speed of adjustment of short run dynamics which
converge towards long run equilibrium can be tested by applying Vector Error Correction
Model (VECM). Engle and Granger (1987) showed that changes in the dependent
variable are a function of the level of the disequilibrium in the cointegrating relationships
(captured by error correction term) and changes in other independent variables. Assuming

that variables in our case are cointegrated, the VECM can be written as:
k k

ARDGEN, = a,+ ) a;; ARDGEN _; + >_ B, AINF, +p, ECT+ Uy 3)

i=1 i=1
In equation (3), RDGEN and INF represent DSE stock return and inflation rate
respectively. A is the first difference operator. ARDGEN and AINF are the differences

in these variables that capture their short-run disturbances. ECT, ; is the lagged error
correction term, that captures the long-run effects. It refers to the speed of adjustment or
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correction from the deviation of the dependent variable that will adjust to minimize the

long-run equilibrium error. The error correction coefficient, O1 , measures the speed with
which deviations from the long run relationships are corrected by changes in DSE stock

return and inflation rate. In addition, U1, is a pure white noise disturbance term.

Besides this, the Impulse Response Function (IRF) has been used to understand the
response of RDGEN in the VAR system to one-unit shock in INF. It helps to visualize
the behavior of a time series in response to various shocks in the system (Enders, 1995).
It shows how changes in one variable resulting from extemal shocks may affect the other
variables over time. The IRF equation can be written as follows:

Qi :¢i B—l Al/Z (4)

where, B is the coefficients matrix of all the variables at time t, A2 denotes lower
Cholesky decomposition of the variance-covariance matrix of error term, and @, shows
the effects of a one unit increase in error term at time t on other variable.

4.2 Data

In the present study, we use stock retum data from monthly closing stock price indices of
Dhaka Stock Exchange (DSE) in terms of DSE General Index (DGEN) and monthly data
of inflation rate that spans from the period of November, 2004 to July, 2013. The data of
the chosen time periods show some fluctuations in inflation rate, even double digit in
some periods. For this reason we have considered the data of the mentioned period in
order to investigate the relationship between the variables. The series of DGEN have
been transformed into stock market retums, R, , Which(iﬁhg natural log difference in the

closing market price index between two dates: R=In where Pl is the price
' Pl |x100 t

\ )
index at time t and Pl is the price index at time t-1. The data of DGEN have been
collected from different publications of Dhaka Stock Exchange (DSE) and the data of

inflation rate have been collected from monthly economic trends published by
Bangladesh Bank.

5. Empirical Results
The results of the descriptive statistics of the variables used are presented in Table 1.

From Table 1, it is evident that average inflation rate over the study period is 8.00
percent. It ranges from 2.25 percent to 11.59 percent The volatility is comparatively
high, 1.88 percent. The skewness is negative with test statistic of -0.04 which means that
the normality shape is relatively symmetric.
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Table 1: Descriptive statistics of RDGEN and INF

Statistics RDGEN INF
Mean 0.033000 8.005143
Median 0.043662 7.690000
Maximum 1.320283 11.59000
Minimum -2.138510 2.250000
Std. Dev. 0.459522 1.882560
Skewness -1.052186 -0.040614
Kurtosis 7.444857 2.914964

The kurtosis is positive with the test statistic of 2.91. On the other hand, regarding
RDGEN, average RDGEN during investigating period is 0.033 percent. It ranges from -
2.14 percent to 1.32 percent. The volatility is comparatively low, 0.46 percent. The
skewness is negative with test statistic of -1.05 and, the kurtosis is positive with the test
statistic of 7.44.

Results of the unit root test for RDGEN and INF are presented in Table 2. The ADF and
PP tests are performed to check the possible unit root.

Table 2: Results from the Unit Root Tests

Variables ADF Test PP Test Order of
Intercept Trend and Intercept Trend and Integration
Intercept Intercept

Level | 1stdiff. | Level | 1stdiff. | Level | 1stdiff. | Level | 1stdiff,

RDGEN - -9.60™ | - -9.55™ - - - - 1(0) /1(1)
9.59™ 9.54™ 9.61™ | 84.31""| 9.56™" | 86.97™"

INF -2.78 | - -2.81 - -2.79 - -2.81 - 1(1)

10.72™ 10.69™ 10.79™ 10.77*

Note: **denotes the rejection of null hypothesis that the time series is non-stationary with 5%
significance level

Based on the ADF test and PP testt RDGEN is found to be stationary in both level and
first difference (integrated of order zero, 1(0) and integrated of order one, I (1)). The
variable INF are found to be non-stationary in level, but stationary in first difference
(integrated of order one, |1 (1)) on the basis of ADF testand PP test. In sum, results from
unit root tests reveal that both the variables are stationary in first difference, 1 (1).

As both the series are integrated of same order, 1(1), the Johansen cointegration test has
been performed to examine the presence of long-run relationship between the variables.
In Table 3, trace statistics and maximum Eigen value statistics reveal that two variables
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(RDGEN and INF) have one cointegrating relation or long-run equilibrium relationship at
5 percent level. After confirming the existence of single cointegrating vector among
RDGEN and INF, we search for proper Vector Error Correction Model (VECM) which
contains the co-integrating relations in order to assess the long-run behavior of the
endogenous variables to congregate for their equilibrium with short-run speed of
adjustment.

Table 3: Results from the Johansen Cointegration Tests

Hypothesized No. | Ho: Hi: Eigen Trace Test Maximum Eigen Value
of Co-integrating Value Test
Equation (CE)
Atrace 5%_ Prob. Amax 50_/0_ Prob.

critical critical

value value
None r=0 | r>0 | 0.325278 | 48.575 | 20.262 | 0.000 | 40.526 | 15.892 | 0.000
At Most 1 r<i|r>l 0075174 8.049 9.165 | 0.081 | 8.049 | 9.165 0.081

Source: Authors’ calculation.

Note: The ‘r’ denotes the number of cointegrating vectors. Trace test indicates 1
cointegrating equation(s) at the 0.05 level. Max-eigenvalue test indicates 1 cointegrating
equation(s) at the 0.05 level.

However, the VECM s sensitive to the selection of optimal lag length and the necessary
lag length of RDGEN and INF is determined by LR, AIC, FPE, SC and HQ criterion and
it reveals that optimal lag is one.

In Table 4, the VECM result shows that the coefficient of the error correction term (ECT,.
1), is found to be negative (-0.937) and statistically significant at one percent level and
thereby indicating the validity of long-run equilibrium relationship among RDGEN and
INF. More specifically, we can say that there is a long run causality running from INF to
RDGEN. It also implies that 93.73 percent of disequilibrium in the long run relationship
is corrected each period into its equilibrium.
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Table 4: Results of VECM

,June, 2015

Dependent Sources of Causation Short-run Long-run
Variable Relationship Relationship
Short-run Long-run
A RDGEN A INF ECTxi
A RDGEN - 0.082999" -0.937315™" INF causes RDGEN Yes
(0.0770) (0.0000)
Diagnostic tests Result Remark
Test for Heteroscedasticity 5.2904211 There is no heteroscedasticity in the residuals
(0.2588)
Test for Serial correlation 0.00000? There is no serial correlation in the residual
(1.000)
Jarque-Bera test for normality 109.06432 Residuals are not normally distributed
(0.000)

Note: * and *** denote that the coefficient is significant at 10% level and 1% level respectively;
1denotes the non-rejection/acceptance of null hypothesis at 5% level of significance; 2denotes the
rejection of null hypothesis at 5% level of significance; corresponding p-values are in parentheses

The coefficient for INF is positive and significant at 10% level of significance. This
finding suggests that a short-run causal relation is running from inflation rate (INF) to
stock market retum (RDGEN). The result is consistent with Fisher (1930), Choudhry
(1998) and Bhattarai & Joshi (2009). The diagnostic tests of the model disclose that there
is no problem of heteroscedasticity and no serial correlation in the model but the residuals
are not normally distributed which is not desirable.

Figure 1 shows the Impulse Response Functions. This function can produce the time path
of dependent variable (DGEN), in the system of equation developed within the VECM
framework, to shocks from inflation. The figure reveals that the inflation rate shock
causes RDGEN to be negative from 3™ month.
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Figure 1: Impulse Response function

6. Concluding remarks

This study investigates the relationship between stock market and inflation rate using
monthly data of Bangladesh for the period from 2004 to 2013. To test for the order of
integration of the variables (RDGEN and INF) ADF and PP tests were used and the
results show that all the variables are integrated in the same order I(1). The Johansen test
procedure confirmed the existence of single cointegration equation at 5 percent
significance level and thereby indicating the long run equilibrium relationship between
the variables. More specifically, the results of this study suggest that there is significant
long-run equilibrium relationship between RDGEN and INF. In other words, we can say
that there is a long run causality running from INF to RDGEN. It also implies that 93.73
percent of disequilibrium in the long run relationship is corrected each period into its
equilibrium. We also find a short run positive relationship between inflation rates with
stock market in Bangladesh.

The implication of this positive short-run casualty is that unexpected inflation may raise
the firm’s equity value if they are net debtor. On the other hand, if the Central Bank
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tightens the monetary policy it may reduce inflation and stock prices both which may in
turn oblige the investors to buy less goods or stocks as they may be left with less money.
We may also hypothesize that stock market retums may be adversely affected by
inflation since inflationary pressures may threaten future corporate profits. As nominal
discount rate rises under inflationary pressures, it would reduce current value of future
profits and thus to stock market retum. In view of the above, the govemment may revise
and improve its monetary policy which is consistent with low inflation and inflation
expectations. The outcomes of the present study are expected to be of immense
importance to investors to reach rational decisions on asset allocation and advancement
of the literature on financial economies. At the policy level, the findings of the study may
provide some insights of the distinct impacts of inflation on the stock market of
Bangladesh so that policymakers especially Bangladesh Bank, the Central Bank, can give
special attention on the inflation rate and the behavior of stock market.

However, the present study suffers from some limitations. In the study, data of 9 years
have been considered. The study can be more exhaustive if the longer time periods are
used. The study can be moved forward further by considering data of longer time periods
and the results can be compared to the other countries of the same region as well as
developed countries which are left for future research. Moreover, the study comprises
only two variables and thereby more variables may be incorporated to bring diversified
outcomes in future.
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