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Abstract

Predicting the exchange rate fluctuations and volatility is possibly one of the very toughest exercises in
economics as it affects the market movement. The dynamic relationship between stock prices and exchange
rate have drawn the attention of many economists for both theoretical and empirical reasons and plays an im-
portant role in influencing the development of a country’s economy (Nieh & Lee, 2001). Therefore, the present
study is focusing on stock market prices and exchange rate, which in theory, is expected that one affects the
other. The US Dollar (USD)-Indian Rupee (INR) exchange rates and stock market prices of India from January
2006 to December 2015 are considered as sample data for this study. In this research, Augmented Dickey-Fuller
(ADF) and Phillips-Perron (PP) unit root tests are applied to test stationarity of data and the data was found sta-
tionary at first difference. Karl Pearson correlation test was used to find the correlating relationship between
the variables and it is found that both the variables are significantly correlated. Johansen’s cointegration test
is applied to determine the long-run equilibrium relationship between the study variables and identified that
the variables are not cointegrated. Granger causality test is employed to determine the causality and short-run
relationship between the variables and the result revealed bidirectional causality between variables.

Keywords: Exchange Rates, Stock Prices, Unit Root Tests, Karl’s Pearson Correlation Test, Johansen
Cointegration Test, Granger Causality Test

1. Introduction

Many macroeconomic indicators like Gross Domestic
Product (GDP), inflation, stock prices, interest rates,
fiscal policies, etc. are said to have an impact on the
foreign exchange rates. Exchange rate has become
one of the most essential determinants of a country’s
relative economic health, especially with the increase
in the world trade, capital and stock price movements
(Sinha & Kohli, 2015). An exchange rate between
two currencies is the rate at which one currency will
be exchanged for another currency. In India, USD is
considered as the primary exchange currency rate for
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Indian rupee. According to Azman-Saini, Habibullah
and Law (2006) and Stavarek (2004) mutual relation-
ship between foreign currency exchange rate and the
stock market prices have attracted much attention
of researchers and academics since the beginning of
1990s. The relationships between stock market prices
and exchange rate are studied systematically by finan-
cial economists and have frequently been utilised in
forecasting the future values of exchange rates and
stock prices by fundamentalists and investors.

Many domestic and foreign investors become nervous
about the current state of the Indian economy due to



the possible reasons of depreciation of the INR which
includes problems of high fiscal deficit, lack of reforms,
global uncertainties, fluctuations in commodity market
prices, etc. Around 2009 and 2010, the exchange rate
was wavering between INR43 and INR45 per US Dollar
(Singhal, 2012). During 2014-2015, the exchange rate
was around 60-67 rupees per US dollar. High volatility
in India’s exchange rate value affects the stock prices of
Indian stock markets and vice versa. Under traditional
approach assumption, exchange rate leads the stock
prices. Whereas, the assumption of portfolio approach is
that the stock prices leads exchange rate. There are numer-
ous literatures with difference of opinion and results. For
instance, Tabak (2006) concluded that stock prices led
exchange rate with negative relationship. Stavarek (2004)
reported unidirectional causality running from stock
market prices to exchange rate. The study by Granger,
Huang and Yang (2000) concluded that exchange rate
led stock prices in South Korea. Ong and Izan (1999)
reported insignificant relationship between equity prices
and foreign exchange rate by examining the relationship
between spot and 90 day forward exchange rates for G7
countries and Australia. Therefore, the present study is
aimed at analysing the impact and relationship between
USD-INR exchange rate and Indian stock prices during
the period 2006-2015.

2. Review of Literature

The following are the literature reviews that demon-
strated the relationships between stock prices and
exchange rate.

The results of the international studies relating to stock
prices and exchange rate are as follows. Zhao (2010)
used monthly data of stock prices and exchange rate
from January 1991-2009 and analyzed the dynamic
relationship between Renminbi (RMB) exchange
rates and stock prices by using VAR and multivariate
GARCH models. The study concluded that the stock
market had a great effect on future volatility in foreign
exchange market. Kutty (2010) examined the short
and long-run relationship between exchange rate and
stock prices in Mexico during 1989-2006 with Granger
causality test. The study found that stock market prices
led exchange rates in the short-run, and showed that
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there was no long-run relationship between both time
series. The study by Abdalla et al; (2010) also investi-
gated the relationship between stock market prices and
exchange rate in Korea, Pakistan and the Philippines
with Bivariate Vector Autoregressive Model (BVAM)
using monthly observations from January 1985 to July
1994 and found unidirectional causality from exchange
rate to stock market prices in all the selected countries,
except for the Philippines.

The study by Rahman et al; (2009) examined the
interactions between stock prices and exchange rate
in Bangladesh and Pakistan. The study considered
average monthly exchange rate of USD in terms of
Taka (Bangladesh Currency) and Pakistani Rupee and
monthly stock prices of DSE, BSE and KSE respec-
tively from January 2003-June 2008 and found that
there was no causal relationship and long-run rela-
tionship between exchange rate and stock prices in
the countries. Pan et al; (2007) studied relationship
between stock prices and exchange rate for seven East
Asian countries from January 1988-October 1998. By
using Granger causality tests, Variance Decomposition
Method (VDM) and Impulse Response Function (IRF),
the causal relation was found from exchange rate to
stock prices for Hong Kong, Japan, Malaysia, and
Thailand and from stock prices to the foreign exchange
rate for Hong Kong, Korea, and Singapore before the
1997 Asian financial crisis and found causal relation
from exchange rate to stock prices for all the sample
countries except Malaysia during the Asian crisis.

Yau et al; (2006) found the short-run and long-run
inter relationships among the stock prices of Japan
and Taiwan and Yen/NTD exchange rate respectively
during January 1991-July 2005 by employing vari-
ous linear, non-linear and time-series methodologies.
The study resulted that there was short-run relation-
ship and no long-run relationship was found between
the time series. The study by Phylaktis & Ravazzolo
(2005) also investigated dynamics between exchange
rate and stock prices for Pacific Basin countries dur-
ing 1980-1998 by using Johansen’s cointegration test
and multivariate Granger causality tests. The evidence
suggested that exchange and stock prices were posi-
tively related and found that the financial crisis had an
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interim effect on the long-run co-movement of these
markets. Kim (2003) studied the existence of long-run
equilibrium relationships among the stock prices and
exchange rate in the US during 1974-1998. This study
applied Johansen’s cointegration analysis and found
that the S&P 500 stock prices were negatively related
to the real exchange rate.

Muhammad et al; (2002) examined the short-run
and long-run associations between stock prices and
exchange rate for Pakistan, Bangladesh and Sri Lanka
during 1994-2000. The researchers applied cointe-
gration, error correction modelling approach, and
standard Granger causality tests. The study identified
no short-run association between time series data for
Bangladesh and Sri Lanka but a bi-directional long-run
causality was found between the variables and there
were no short-run and long-run associations between
stock prices and exchange rate for Pakistan. Nieh et
al; (2001) empirically found that there was no long-
run significant relationship between stock prices and
exchange rate in the G-7 countries during 1993-1996
by using time series estimations. The study by Granger,
et al; (2000) employed unit root test and cointegration
models to determine the appropriate causal relation-
ship between exchange rate and stock market prices
using recent Asian flu data during January 1986 -
June 1998. The study found that the data from South
Korea were in agreement with the traditional approach
(exchange rates led stock prices) and also identified
that the data of the Philippines suggested the result
expected under the portfolio approach (stock prices
led exchange rate) with negative correlation. Data
from Hong Kong, Malaysia, Singapore, Thailand, and
Taiwan indicated strong feedback relations, whereas
Japan and Indonesia failed to reveal any recognizable
causality pattern.

The following are the Indian studies that examined
the relationship between foreign exchange rate and
stock market prices. Sinha et al; (2015) studied the
effect of exchange rate from the period January
2006-March 2012 on BSE Sensex index, BSE Oil &
Gas sector index and BSE IT sector index by using
least square regression model and found negative and
insignificant interactions between foreign exchange
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rate and stock returns. Basher, Haug & Sadorsky
(2012) used structural vector auto regression model
to investigate the relationship between exchange
rate and stock prices. The study finally concluded
that the increase in oil prices led to decrease in
emerging stock market prices and that had resulted
with an increase in foreign exchange rate. Studies by
Agrawal, et al; (2010) and Abdalla et al; (2010) for
the period October 2007-March 2009 and January
1985-July 1994 respectively resulted with nega-
tive and unidirectional relationship between foreign
exchange rate and stock market prices using Granger
causality test and Bivariate Vector Autoregressive
Model (BVAM).

Rahman et al; (2009) examined the interactions
between BSE stock prices and exchange rates during
January 2003-June 2008 by using Granger causality
test and found that there was no causal relationship
between stock prices and exchange rate. Nath et al;
(2003) also examined the dynamic linkages between
the stock market prices and foreign exchange rate
with Granger causality test for the period from March
1993 to November 1995. The study showed that
returns of stock market and foreign exchange rate
were not inter-related and pointed out that the stock
market returns have causal influence exchange rate
returns with possibility of mild influence in reverse
direction. A study by Muhammad et al; (2002) for the
period 1994-2000 concluded that there were no short-
run and long-run causal relationships or associations
between stock market prices and foreign exchange
rate. Granger, et al; (2000) examined the relation-
ship between stock prices and exchange rate during
January 1986-June 1998 and found that stock market
prices of India and exchange rate had not revealed
any recognizable pattern of causality between those
time series.

3. Statement of the Problem, Objectives
and Hypotheses

3.1 Statement of the Problem

In an open economy, the expectations of relative cur-
rency values influence the levels of domestic and foreign
interest rates which in turn affect the present value of
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firms’ assets. This suggested that exchange rate plays
a considerable role in the movements of stock prices
(Nieh & Lee, 2001). Investors can make investment
decisions only when they are know about the price
volatility of market indicators but most of the investors
have confusions regarding the influence/cause of one
indicator on the other. Finding the relationship between
stock prices and exchange rate may help the research-
ers, fundamentalist and investors to predict the trend
of Indian stock market. Because, investors and funda-
mentalists believe that there is a relationship between
these two variables which in return lead to the changes
or fluctuations in each other. This makes the investors
to think about the cause and effect due to the changes
and the fluctuations.

In this background, the study has raised the following
research questions:

* Does the stock prices and exchange rate data are
predictable?

* Do stock prices and exchange rate have any corre-
lating relationship between each other?

* Does long-run equilibrium exists between stock
prices and exchange rates?

* Is there any causal relationship exists between stock
prices and exchange rate?

3.2 Objective

* To find the relationship between Indian stock prices
and exchange rate

3.3 Hypotheses

The following hypotheses are set to beempirically
tested to study the above mentioned objective:

* H,: The study variables stock prices and exchange
rate are not normally distributed.

* H,: Unit root exists (i.c., non stationarity) in the
study variables.

* H,: There is no structural break in the study vari-
ables.

* H,: There is no long-run equilibrium between the
study variables.

* H,: There is no causality existing between stock
prices and exchange rate.
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« H,: Stock prices does not Granger cause exchange
rate.

* H,,: Exchange rate does not Granger cause stock
prices.

4. Data and Methodology

The data for exchange rate and stock market prices are
collected from secondary sources. The period of this
study is from January 2006 to December 2015. S&P
CNX Nifty of NSE has been considered for the study
because it is an index constructed with impact cost
consideration and it is one of the most robust indices
available for Indian stock market. The stock prices of
S&P CNX Nifty were downloaded from the NSE web-
site. The INR exchange rate per 1 USD for the period
from January 2006 to December 2015 was taken from
the website of Reserve Bank of India (RBI) - Database
on Indian Economy (DBIE).

In this study, the following are the econometric and sta-
tistical tools used for analysing the data.

5. Analysis and Interpretation

5.1 Descriptive Statistics

The descriptive statistics of the study variables are pre-
sented in Table 2. The table shows that there is a large
difference between the minimum and maximum val-
ues of the study variables. It also indicates that there
is wide fluctuation in the movement of study variables
and their index points and prices have grown rapidly
during the study period.

The skewness is positive for both the study variables
which indicate that the upper tail of the distribution is
thicker than the lower tail. This implies that the study
variables do not decline more often. It further sug-
gests that the study variables are exhibiting rational
and systematic returns. The kurtosis coefficient val-
ues ofstock prices and exchange rate is positive and
found to be less than 3, which indicates that the dis-
tribution to be platykurtic with fewer and less extreme
outliers. Subsequently, the Jarque-Bera test statistics
suggest that all variables are non-normally distributed.
Thus, Hypothesis 1 is accepted and inferred that stock
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Table 1.
S.No. Methods Employed Formulae Used Purpose

m It is used to check whether the data

1 Unit Root Tests Ay, = a+m+ 6wy + ) Pifdv_y + &y selected for this study are stationary or
= non-stationary.

n f'E Ty — (Txii Tyl It is used to measure the degree of

2 Pearson’s Correlation Coefficient Test T = = linear association and relationship
{(n¥x2 — (YT T2 (0T vE — (FTvli2) .'I between two or more random variables

AR WLLRITAnLY VLY or observed data values.
Trace Test Statistic
n
Atpace!T! = —T Z in(l —4&,) It is applied to test the presence of
3 Johansen’s Cointegration Test i=F+1 long-run equilibrium relationship
between the selected time series data.
Maximum Eigenvalue Test Statistic
Amanirrsly = ~ Tin{l — 4.}
m n
Ve =0 + Zﬂi‘_‘r’t-i + Zﬁi-‘it—L + &,
iz1 i-1 It is applied to find the direction of
4 Granger Causality Test causality and short-run relationship

m n
X = o + ZYth—l + ZHJ Xp—g £y
i=1 ji=1

between selected time series data.

Table 2. Descriptive statistics of stock prices and exchange rate

Table 3. Results of ADF and PP unit root tests

Particulars Stock Prices Exchange Rate
Mean 5403.969 50.81809
Median 5296.620 48.45860
Maximum 8750.440 66.59550
Minimum 2802.270 39.37370
Standard Deviation 15637.728 7.907095
Skewness 0.43 0.48
Kurtosis 2.67 1.92
Jarque-Bera 11.28 10.52
Probability 0.00 0.00
Observations 120 120

prices and exchange rate are not normally distributed.
The results are found to be in line with the results of
Kumari & Mahakud (2015).

5.2 Testing the Data for Stationarity

The results for the ADF and PP unit root test for check-
ing stationarity of the data are presented in Table 3.

http://www.informaticsjournals.com/index.php/sdmimd | Vol 8 | Issue 1 | March 2017

ADF Unit Root Test PP Unit Root Test
Time Series
Data First First
S Difference S Difference
Stock Prices —2.44 -8.81* —2.45 -8.82**
Exchange 2.3 -8.13* -2.06 -7.93*
Rate

** Significant at 1% level

From the above table, it is identified that stock prices
and exchange rate are found to be non-stationary
series at level form but found to be stationary at first
difference. Hence, both the data are statistically sig-
nificant and integrated at order I(1). Therefore, the
hypothesis 2 is rejected and it is understood that the
sample data taken for this study are stationary i.e.
predictable. The result of this study was found to be
parallel with the results of Sinha et al; (2015) and
Nieh et al; (2001).

The generated graphical representations of the first dif-
ferenced stationary time series data are as follows.
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5.3 Testing the Relationship between the Study
Variables

To find the linear relationship between the study vari-
ables Karl Pearson’s correlation test is applied. The
result of correlation test is presented in Table 4.

The relationship between the study variables is found
to be positively correlated and significant at the 0.01
level. Average correlation (70%) is found between
stock prices and exchange rate. Therefore, it is inferred
that there is significant linear relationship between both
the variables.

5.4 Testing of Structural Breaks

Chow breakpoint test is used for determining the
presence of any structural breaks in the movement
of variables during the period 2008-2009. The period

Cointegration and Causality between Stock Prices and Exchange Rate: Empirical Evidence from India

The Chow test results shows that the P value is insignif-
icant i.e. (P>0.05). Therefore, Hypothesis 3 is accepted
which means that there is no structural breaks inboth
the time seriesduring the period 2008-2009.

5.5 Testing for Existence of Long-Run
Equilibrium Relationship

Johansen’s cointegration test is applied to find sta-
tionary linear combination and long-run cointegrating
equilibrium among the non-stationary variables. This
test was introduced by Johansen (1988) and Johansen
& Juselius (1991). The results of trace test and maxi-
mum eigenvalue test are presented in the table 5.5.

Results clearly reveal that both trace test value and
maximum eigenvalue test value is less that 5% critical
value. Hence both the test values are found insignificant
i.e., P>0.05. Therefore, Hypothesis 4 is acceptedwhich
means that there is no long-term co-movement between
stock prices and exchange rates and none of the vari-
ables is predictable on the basis of past values of other
variable. The result of this analysis is in line with the
results of Rahman & Uddin (2009) and contradictory
with the results of Yau & Nieh (2006).

Table 4. Results of correlation coefficient test

Particulars Stock Prices Exchange Rate
Pearsqn 1 0.699**
Correlation
Stock Prices Siani
ignificance
(2-taileq) 0.000

** Correlation is significant at the 0.01 level (2 tailed)

Table 5. Results of chow test for testing structural breaks

Breakpoint

2008-2009 is selected to determine the structural Variables Period Flalue P Value
b}:eaks t?ezause of the financial crises happened during E))(cshte(l)rcliepﬁges 2008-2009 0.97 0.43
that period.
Table 6. Results of Johansen’s cointegration test
Variables H, Trace Test 5% Critical Value P Value Maximum Eigenvalue Test 5% Critical Value P Value
Stock Prices and r=0 11.52 15.49 0.18 9.36 14.26 0.26
Exchange Rate r< 2.16 3.84 0.14 2.16 3.84 0.14

Note: 1 to 4 is taken as lag length for first difference of time series data
MacKinnon-Haug-Michelis (1999) estimated probability values
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Table 7. Results of Granger causality test

Null Hypotheses F Value P Value Results
Stock prices does not )

" Reject

Granger cause exchange 2.76 0.02 )
hypothesis 5a

rate

Exchange rate does npt 26 0.05* Rejec_t

Granger cause stock prices hypothesis 5b

* Significant at the 0.05 level

5.6 Testing for Causality

Granger causality test is used in this study to deter-
mine the causality between the study variables i.e. to
check whether one variable is useful in forecasting
the other variable and also helps in determining the
short-run equilibrium relationship. For instance: vari-
able X might ‘Granger cause’ variable Y if past values
of variable X explain variable Y. Similarly, variable Y
‘Granger causes’ variable X, if past values of variable
Y explain variable X. The results of Granger causality
test are presented in Table 5.6.

The results indicate that there is causality between the
study variables. The direction of causality is found to
be bidirectional (from stock prices — exchange rate
and also from exchange rate — stock prices) and
significant at 5% level. Therefore, Hypothesis 5 is
rejected. The result of this analysis was found parallel
to the studies by Granger et al. (2000) and Bahmani-
Oskooee & Sohrabian (1992) and is contradictory to
the results of Kutty (2010), Pan et al. (2007) and Ajayi
& Mougoue (1996).

6. Gonclusion

The study examined the cointegrating and causal rela-
tionship between Indian stock prices and exchange rate
by using the monthly data for the period January 2006-
December 2015. The data series of the study variables
was non-stationary and became stationary series at first
difference. Hence, all the study variables are integrated
atorder I(1). Karl Pearson’s correlation test resulted with
statistically significant and positive relationship between
all the study variables. Johansen cointegration test exhib-
ited the absence of long-run relationship between stock
prices and exchange rate. That means there is no long-
term co-movement between the variables and none of
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the variables is predictable on the basis of past values of
other variable. In the absence of any cointegrating rela-
tionship between the variables, Granger causality test is
applied to find out any causal and short-run relationship
between stock prices and exchange rate. Granger causal-
ity test resulted with bidirectional causality i.e. causality
running from Indian stock prices to INR/USD exchange
rate and vice versa. Therefore, it is concluded that this
study supports McKinnon’s (1973) “Complementarity
Hypothesis”. In this study, variables do not cointegrate
at the long-run period but the relationship and causality
between the variables in the short-run are highly sig-
nificant. There is a common belief among the investors
that there is an association between stock prices and
exchange rate and they are predictable on the basis of
the values of other variables. But based on the causal
relationship without any long-term cointegrating rela-
tionship, it is very difficult for the market participants to
improve the forecast of other market.
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