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Abstract: The recent emergence of India as a promising investment destination has drawn the
attention of global investors towards Indian economy. This paper investigates the causal
relationship between stock indices and some of the key macroeconomic variables in India using
monthly data for the period from April 1994 to February 2014. For this purpose the techniques
of Augmented Dickey Fuller (ADF) unit root test, Johansen co-integration test, Vector Error
Correction Model and Granger Causality test have been applied between BSE SENSEX share
price index as well as NSE Nifty and macroeconomic variables, viz., Exchange rate (EXR),
gold price (GP), inflation (INF), money supply (M3), Index of Industrial Production (IIP) and
interest rate (TBR). The result indicates that significant relationship is occurred between some
of the macroeconomics variables and stock price in India.
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1. INTRODUCTION

The relationship between the stock market indices and macroeconomic variables
are receiving increasing attention from finance specialists and researchers and is
affirmed (Fama & Schwert, 1977; Nelson, 1976). The causal relationship and
integration of Indian stock markets with other leading stock markets (Subha &
Nambi, 2012; Menon et al., 2009) as well as various stock market reform measures
have increased the importance of the stock market activities in India. The emerging
economies are characterized as the most volatile stock markets (Engel & Rangel,
2005). The Study by Chen et al. (1986) is one of the earliest to empirically examine
the link between stock prices and macroeconomic variables and provides the basis
to believe for the existence of a long-run relationship between them.

Abdalla and Murinde (1997) found that there is a unidirectional relationship
between monthly exchange rates and stock prices. Kanakaraj, A. et al., (2008)
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examined the trend of various macro economic variables and stock prices and
concluded by that there exists a strong relationship. Aman Srivastava (2010) found
that interest rate, industrial production and wholesale price index influence the
Indian stock market in the long run.

The Indian capital market has developed as an important source of raising
resources for Indian corporate. Currently, global investors and market participants
are vigilantly looking out the trends of Indian stock markets. Studying the causal
relationship between stock market indices and macroeconomic variables can be
useful for investors, traders and policy shapers.

The present paper attempts to analyze the long run relationship between BSE
SENSEX, NSE Nifty and macroeconomic variables like exchange rate, money
supply, index of industrial production, gold price, interest rate and inflation during
the post liberalisation period of 20 years 1994 to 2014.

2. REVIEW OF LITERATURE

The literature review shows that various studies have been conducted to learn
about the interrelationship between macroeconomic variables and stock market
indices. Ma and Kao (1990) examined the stock price reactions to exchange rate
changes and found that stock price is related to exchange rate changes. In a study
on the causal relationship between the U.S. stock market (S&P 500 index) and
exchange rate of dollar in the short period of time, Bahmani and Sohrabian (1992)
found bidirectional causality between the two for the studied time period, but,
there was no long run relationship between the two variables. Ajayi and Mougoue
(1996) in their study used daily data for eight countries to find interactions between
stock markets and foreign exchange rates. A study conducted on the cause and
effect relationship between exchange rates and stock prices using daily market
data by Pan, et al. (2001) showed that exchange rates Granger cause stock prices,
but stock prices does not Granger cause exchange rate.

Various researches (Chen, Roll & Ross, 1986; Bodie, 1976; Fama, 1981; Geske &
Roll, 1983; Pearce & Roley, 1983; James et al., 1985) have been conducted to establish
empirical association between macroeconomic variables and stock market returns.
Fama (1981), Geske and Roll (1983) and Pearce and Roley (1983) found a negative
relationship between stock market returns and inflation and money growth in
their studies. Chang and Pinegar (1989) in a study found that there is a close
relationship between the stock market and domestic economic activity. Malliaris
and Urrutia (1991) observed that the performance of the stock market might be
used as a leading indicator for real economic activities in the United States. In UK
markets, Thornton (1993) found that stock returns tend to lead real income.
Mukherjee and Naka (1995) carried out a study between the Japanese industrial
production and stock market return and their study found a positive impact of
industrial production growth on stock market return.
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Humpe and Macmillan (2009) conducted a study to relate the macro economic
variables with long term stock market movements in the US and Japan by using
monthly data over 40 years. A cointegration analysis found significant relation
between the macro economic variables namely, long term interest rates, money
supply, industrial production, the consumer price index and stock prices in US
and Japan.

Chakradhara Panda, et al., (2001) explored the interrelationship between real
activity, monetary policy, expected inflation and stock market returns in the post
liberalization period using a vector – autoregression (VAR) approach. They found
out that no relationship exists between expected inflation and real activity. Expected
inflation as well as real activity influence stock returns. Bhattacharya and Mukherjee
(2002) in their research found that there does not exist any relationship between
the stock prices and various macroeconomic aggregates such as national income,
money supply and interest rates in India, but, there was a bi directional causation
between inflation rate and stock prices.

Pal and Mittal (2011) examined the long run relationship between the Indian
Capital Markets and key macroeconomic variables for the period from Jan 1995
to Dec 2008. Their investigation found out that inflation and exchange rate have
a significant impact on BSE SENSEX but influence of interest rate and gross
domestic saving (GDS) were insignificant. The relationships between Indian stock
market index (BSE SENSEX) and money supply, industrial production index,
treasury bills rates, wholesale price index and exchange rates was studied by
Pramod Kumar Naik and Puja Padhi (2012) wherein a positive relation between
the stock prices and money supply and industrial production was observed. It
was observed that stock prices have a negative relation to inflation. Patel (2012)
investigated the effect of macroeconomic determinants on the performance of
the Indian Stock Market using monthly data over the period of 10 years (January
1991 to December 2011). A long-run equilibrium relationship between
macroeconomic variables and the stock market index was observed by Pramod
Kumar Naik (2013). Their study found positive relation among stock price,
money supply and industrial production. Sangmi and Hassan (2013) examined
the effect of macroeconomic variables on the stock price indices (BSE and NSE)
for the period of four years (April 2008 to June 2012) using multiple regression
analysis.

3. RESEARCH QUESTIONS

Recently, with relaxation in FDI norms to boost investor sentiments, India has
emerged as the most attractive investment destination. The literature review reveals
that until recently, a negligible amount of research has been conducted on Indian
stock market and economic factors and thus the conclusion might be inadequate.
Research which takes into consideration both BSE and NSE indices in the post
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liberalisation period is minimal. The present paper is an attempt to fill this gap in
the literature.

Various studies regarding the interaction of share market returns and the
macroeconomic variables provide different conclusions related to their test and
methodology. The results vary from market to market; may change in different
sample periods and also in different frequency of the data. Thus, more in-depth
studies are needed to understand the macroeconomic variables that might influence
the stock market in an emerging economy like India since it is one among the
fastest growing economies.

Nearly two decades of economic liberalization, along with robust domestic
demand, a growing middle class, a young population, and a high return on
investment make India a credible investment destination. Thus a study of post
liberalization period of 20 years (1994 – 2014), considering both BSE and NSE
will be more useful to understand the long run relationship of macroeconomic
variables and stock markets effectively. As far as the developing country
like India is concerned, the findings of this study would extend the existing
literature by providing some meaningful insight to the policy makers and the
foreign investors.. The following are the two research questions considered in
this study:

1. Do macro economic variables influence leading stock indices of India?

2. Is there a long run causal relationship between economic variables and
leading stock indices of India?

4. DATA

In this paper the relationship between stock market indices and six macroeconomic
variables are examined. The share price indices, BSE SENSEX (BSE) and NSE Nifty
(NSE) represents the leading stock markets. The macroeconomic variables
considered for this study are exchange rate, (EXR), money supply (M3), the Index
of Industrial Production (IIP), gold price (GP), interest rate measured in terms of
Implicit Yield at Cut-off Price of 91 day Treasury bill rates (TBR) and inflation
(INF). The period of study has been chosen as April 1994 to February 2014 since it
represents the post liberalization period.

Monthly series for the period of 20 years (April 1994 to Feb 2014) was
considered which comprises 239 data points. The data for BSE and NSE historical
indices, exchange rate, money supply, index of industrial production, gold price
and interest rate has been compiled from the RBI Bulletin. Monthly All India
Consumer Price Index was collected from the website of Labour Bureau,
Government of India. Table 1 shows a brief description of variables considered
for this study.
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Table 1
Brief description of variables

Variable Definition of variables

LBSE Logarithms of Monthly average of BSE Sensitive Index
LNSE Logarithms of Monthly average of S&P CNX NIFTY Index
LEXR Logarithms of Monthly Average of exchange rate of Indian Rupee against US

Dollar
LM3 Logarithms of monthly values of M3
LIIP Logarithms of monthly Values of IIP
LGP Logarithms of Monthly average of Gold Price
TBR Average of weekly cut-off rate of 91 days treasury bills has been calculated to

obtain monthly values
INF Point to Point Rate of Inflation in Consumer Price Index Numbers

5. METHODOLOGY

Based on the above discussion, the present study tries to investigate the long run
relationship between the stock price indices and six macro economics variables.
For doing empirical analysis, two leading stock indices of India i.e., BSE Sensex
(BSE) and NSE Nifty (NSE) have been considered as the dependent variables. So
the following empirical models are estimated.

Xt = (LOGBSEt, EXRt, LOGM3t, LOGIIPt, LOGGPt, TBRt, INFt)

Yt = (LOGNSEt, EXRt, LOGM3t, LOGIIPt, LOGGPt, TBRt, INFt)

Where,

LOGBSE and LOGNSE are the stock market indices, EXR is the exchange rate-
USD vs INR, LOGM3 is money supply, LOGIIP is the Index of Industrial
Production, LOGGP is the gold price, TBR is interest rate measured in terms of
Implicit Yield at Cut-off Price of 91 day treasury bill rates, and INF is inflation
measured in terms of Consumer Price Index- (CPI)

X and Y are 7×1 vector of variables.

5.1. Vector Error Correction Model

Vector Error Correction Model (VECM) is used in order to study the causal nexus
between stock indices and macroeconomic variables in India.

i. The first step in estimating VECM is to pre-test for unit roots. It is used to
examine whether the data series are non-stationary. Augmented Dickey
Fuller Test (ADF) is used for this purpose.

ii. If the data series are stationary and of the same order, then, Johansen and
Juselius (1990) multivariate co-integration technique is employed to
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investigate the long run relationship between stock indices and
macroeconomic variables in India.

iii. Once the co-integrating relationship has been established, the next step is
to assess long-run relationship between the variables with the help of an
error correction model. For this, VECM, a full information maximum
likelihood estimation model is used.

iv. To understand the direction of causality Granger Causality Test is applied.

5.2. Unit Root Test –Augmented Dickey Fuller Test

The time series data analysis technique is employed to study the relationship
between the stock market indices and the selected macroeconomic variables. In a
time series analysis, if the data series are non-stationary, ordinary least squares
regression results might provide a spurious regression. Thus the time series data
should be stationary or the mean and variance should be constant over time and
the value of covariance between two time periods depends only on the distance
between the two time period and not the actual time at which the covariance is
computed. Widely used test for stationarity is the unit root test. The presence of
unit root indicates that the data series is non-stationary. Augmented Dickey Fuller
(ADF) Test is performed to check the stationary nature of all the series using E-
views software. The unit root tests aims at establishing the order of integration of
each variable.

Each time series is tested individually to ensure non-stationarity at the levels
of the data, and also run the unit root tests on the first differences to ensure I(1).
The equation for the ADF is shown in (1).

0 1 1

p

t j t i t
i j

y a a y a y (1)

The additional lagged terms are included to ensure that the errors are
uncorrelated. The tests are based on the null hypothesis (H0): Yt is not I (0). If the
calculated DF and ADF statistics are less than their critical values, then the null
hypothesis (H0) is accepted and the series are non-stationary or not integrated of
order zero. If all the variables exhibit same level of integration, Johansen and
Juselius (1990) multivariate co-integration technique can be used in order to
examine the co-integrating relationship among the variables.

5.3. Johansen Multivariate Co-integration Test

To test the long run equilibrium relationship between the stock price index and
macroeconomic variables, the co-integration procedure developed by Johansen &
Juslieus (1990) is employed. Johansen method uses Trace test and Eigen value in
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order to find out the number of co-integrating relationships that may exist between
the variables. If the hypothesis that there is no co-integration is rejected, then a
stable long run relationship between stock index and related variable does exist.
The Johansen’s estimation model is shown in equation (2).

p

t i t i t i t
r j

X µ r X X (2)

where,

�Xt = (n × 1) vector of all the non-stationary indices in our study.

�t = (n × n) vector matrix of coefficients

� = (n × r) matrix of error correction coefficients where r is the number of
cointegrating relationships in the variables, so that 0 < r < n. This measures the
speed at which the variables adjust to their equilibrium. (Also known as the
adjustment parameter)

� = (n × r) matrix of r cointegrating vectors, so that 0 < r < n. This is what
represents the long-run cointegrating relationship between the variables.

5.4. Vector Error Correction Model

A vector error correction model is a restricted VAR that has co-integration
restrictions built into the specification. It is designed for use with non-stationary
series that are known to be co-integrated. It also allows examining the causality in
the Granger sense. The significance of the lagged error correction term(s) indicates
the long term Causal relationship. The cointegration term is known as error
correction term as the deviation from long-run equilibrium is corrected gradually
through a series of partial short run adjustments. If two endogenous variables Y1t
and Y2t have no trend and the cointegration equations (3) and (4) have an intercept,
the VECM has the form

1 1 2, 1 1, 1 1,) )t t t tY Y µ Y (3)

2 2 2 , 1 1, 1 2 ,( )t t t tY Y µ Y (4)

5.5. Granger Causality Test

The causality relationships among the variables in this study are determined by
using the methodology based on Granger (1988). The Granger tests estimation is
carried out using the equations (5) and (6).

0 1 2 1
1 1

k m

t s t s i t m t
s i

X X Y (5)
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0 1 2 2
1 1

pn

t j t j h t h t
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Y Y X (6)

where,

�1t and �2t are assumed to be uncorrelated and E(�1t �1s ) = E(�2t �2s) for all s � t.

These equations can be used to show the unidirectional causality from stock
price index and macroeconomic variables. If the estimated coefficients �21 are
statistically significant. i.e., �21 � 0, then Y Granger causes X. Similarly, if �2h is
statistically significant, i.e., �2h � 0, then X is the cause variable for Y. If both �21 and
�2h are significant, there is a mutual dependency between these variables. If both
�21 and �2h are statistically insignificant, then X and Y are independent.

6. EMPIRICAL RESULTS

6.1. Descriptive Statistics

Table 2 indicates that the mean and median of BSE, NSE, M3, IIP, GP, TBR and
INF are equal. The values of standard deviation shows that EXR, TBR and INF are
more volatile compared to BSE, NSE, M3, IIP and GP. But the values of skewness
and kurtosis points towards lack of symmetry in data. The observed distribution
is said to be normally distributed if the value of skewness and kurtosis are 0 and 3
respectively. The significant coefficient of Jarque-Bera statistics also indicates that
the considered series do not have normal frequency distribution. In other words it
can be said that there is no randomness in data and stands sensitive to speculation
and periodic changes. This means that there is scope for the individual investors
to earn higher rate of profit by investing in Indian Stock Market. It also brings
forth the issue of inefficiency of the market.

Table 2
Descriptive Statistics

LOGBSE LOGNSE EXR LOGM3 LOGIIP LOGGP TBR INF

Mean 3.848994 3.328863 44.28817 4.315914 2.316631 3.912612 7.428073 7.54477
Median 3.734261 3.227007 44.9491 4.302256 2.295567 3.777172 7.332 7.71
Maximum 4.321673 3.795662 63.65 4.971345 2.599791 4.500687 12.9672 19.7
Minimum 3.457186 2.921784 31.3705 3.650146 1.999565 3.601517 3.22652 0
Std. Dev. 0.310491 0.308088 6.668553 0.392027 0.168064 0.294212 2.224257 3.45773
Skewness 0.272934 0.259713 0.168214 0.031104 0.015863 0.793057 0.446404 0.452306
Kurtosis 1.374484 1.386021 3.604283 1.792477 1.675209 2.146488 3.113794 3.079762
Jarque-Bera 29.28022 28.62754 4.763495 14.55889 17.48762 32.3072 8.066812 8.212476
Probability 0 0.000001 0.092389 0.00069 0.000159 0 0.017714 0.01647
Sum 919.9095 795.5982 10584.87 1031.503 553.6747 935.1144 1775.309 1803.2
Observations 239 239 239 239 239 239 239 239
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6.2. Correlation

The correlations between the stock variables for the period of April 1994 to February
2014 are computed to measure the strength of association between the variables.
The simple correlation coefficients among the 8 variables under study are given in
Table 3.

Table 3
Correlation Matrix

LOGBSE LOGNSE EXR LOGM3 LOGIIP LOGGP TBR INF

LOGBSE 1
LOGNSE 0.998662 1
EXR 0.521973 0.544731 1
LOGM3 0.907556 0.920743 0.78457 1
LOGIIP 0.928182 0.937937 0.712579 0.986345 1
LOGGP 0.916567 0.919673 0.646657 0.918079 0.908781 1
TBR -0.22474 -0.24586 -0.3114 -0.37998 -0.36267 -0.1285 1
INF 0.27292 0.249786 -0.05949 0.143515 0.161216 0.382863 0.208745 1

While the numerical values of correlation coefficients may range from 1.0 to -
1.0, the table shows very high positive correlation between most of the variables
under consideration. It indicates that M3, IIP and GP are highly positively correlated
with BSE and NSE. These high correlation also points towards multi-collinearity
among the variables. But correlation coefficients of EXR and INF are relatively
less and TBR shows negative correlation coefficients.

6.3. Unit Root Test – Augmented Dickey Fuller Test

The Augmented Dickey Fuller (ADF) test is employed to test the stationarity of
BSE, NSE, EXR, M3, IIP, GP, TBR and INF. The results on levels and first difference
are presented in Table 4.

Table 4
Results of ADF test for unit root

ADF (Augmented Dickey Fuller) Test

Variables Levels First Difference

LOGBSE -2.371602 -12.07674
LOGNSE -2.621825 -12.05992
EXR -1.664104 -11.21026
LOGM3 -2.107483 -11.49666
LOGIIP -1.887318 -15.65948
LOGGP -1.610327 -14.44060
TBR -1.852039 -13.70494
INF -3.382126 -10.48729
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The critical values for unit root tests at 1%, 5% and 10% significance levels are
-3.99,-3.42 and -3.13 (with trend) for ADF. The null hypothesis of ADF test is that
the series has a unit root. If the absolute test statistics is more than the critical
value we can reject the null hypothesis. This means that the series is stationary.
The results of ADF test indicate that there is the presence of unit root in the levels
of all variables. Therefore, the null hypothesis that the variables under study have
a unit root cannot be rejected. This means that the variables are non-stationary.
But in the first difference of all the variables there is no evidence for unit root. The
values are significant at 1% level. So the null hypothesis can be rejected and the
variables are stationary and integrated of order I(1). In this case we can use Johansen
multivariate co-integration test to see whether these variables are co-integrated.

6.4. Co-integration test results - Johansen test - BSE and macroeconomic variables

Johansen multivariate co-integration test is used in this study to determine whether
selected macroeconomic variables are co-integrated (hence possibly causally
related) with stock index (BSE SENSEX) in the long run.

The Trace Test results in Table 5 indicate that there exists one cointegrating
equation at 5% level. This implies that one linear combination exists between
variables that force these variables to hold a relationship over the entire time period,
despite potential deviations from equilibrium levels in the short-run.

Table 5
Results of trace test - Johansen co-integration - LOGBSE and the macroeconomic variables

Series: LOGBSE EXR LOGM3 LOGIIP LOGGP TBR INF 
Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None *  157.7791  125.6154  0.0001
At most 1  87.98840  95.75366  0.1518
At most 2  57.38217  69.81889  0.3244
At most 3  33.74380  47.85613  0.5159
At most 4  18.09924  29.79707  0.5587
At most 5  4.239996  15.49471  0.8832
At most 6  0.173929  3.841466  0.6766

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

The results of the Maximum Eigen Value test in Table 6 can be analysed so as
to confirm the results of the Johansen’s Trace test.
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Table 6
Johansen co-integration results – max-eigen value test - LOGBSE and the

macroeconomic variables
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Max-Eigen 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None *  69.79070  46.23142  0.0000
At most 1  30.60623  40.07757  0.3850
At most 2  23.63837  33.87687  0.4822
At most 3  15.64457  27.58434  0.6957
At most 4  13.85924  21.13162  0.3767
At most 5  4.066068  14.26460  0.8523
At most 6  0.173929  3.841466  0.6766

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

The Maximum Eigen Value test also shows one cointegrating equation at 5%
level confirming the Trace Test. Consequently a cointegrating relationship over
the 20 year sample period is confirmed.

Since we have identified the existence of one cointegrating equation, we can
say that a stable equilibrium relationship is present. A method of normalisation is
required for cointegrated time series systems. The process of normalisation causes
the matrix to be consistant with the economic theory. The results are normalized
on LOGBSE as shown in Table 7.

Table 7
Normalized cointegrating coefficients –LOGBSE and macroeconomic variables

Normalized cointegrating coefficients (standard error in parentheses)

LOGBSE EXR LOGM3 LOGIIP LOGGP TBR INF

1.000000  0.185758 -20.00722  32.90301  3.371628 -0.170697 -0.035113
(0.02434)  (2.30859)  (3.98382)  (0.92610)  (0.04167)  (0.02409)

6.5. Vector Error Correction Model - LOGBSE and Macroeconomic Variables

Assuming one co-integrating vector, long run interaction of the underlying
variables the VECM has been estimated based on the Johansen cointegration
methodology. The estimated co-integrating coefficients for the BSE SENSEX based
on the first normalized eigenvector can be expressed as:

Xt = (LOGBSEt, EXRt, LOGM3t,LOGIIPt, LOGGPt, TBRt, INFt)

B1 = (1.00, 0.18, -2.00, 32.90, 3.37, -0.17, -0.03)
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These values represent the coefficient for BSE (normalized to one), EXR, M3,
IIP, GP, TBR and INF. The signs are reversed so as to enable proper interpretation
as a result of the normalization process. So the long-run equilibrium relationship
can be re-expressed based upon the result of vector error correction model shown
in Table 8.

Table 8
Result of vector error correction model - LOGBSE and macroeconomic variables

LOGBSE(-1) EXR(-1) LOGM3(-1) LOGIIP(-1) LOGGP(-1) TBR(-1) INF(-1) C

1.000000  0.185758 -2.00722  32.90301  3.371628 -0.1707 -0.03511 -13.615
 (0.02434)  (2.30859)  (3.98382)  (0.92610)  (0.04167)  (0.02409)
[ 7.63181] [-8.66641] [ 8.25917] [ 3.64069] [-4.09671] [-1.45765]

R-squared: 0.12
Probability value of LM Test : 0.90
Probability value of Heteroskedasticity Test : 0.36

LOGBSE = 2.00 LOGM3 - 0.18 EXR- 32.90 LOGIIP-3.37 LOGGP+ 0.17 TBR+ 0.03 INF +13.615

The coefficients for LOGM3, TBR and INF are positive and the coefficients for
EXR, LOGIIP and LOGGP are negative. This means that LOGM3, TBR and INF
have a positive long- run relationship with LOGBSE, whereas EXR, LOGIIP and
LOGGP have a negative relationship with LOGBSE.

The R squared value shows that only 12% of the variation in the stock price
index is explained by exchange rate, money supply, index of industrial production,
gold price, interest rate and inflation. The probability value of LM Test shows that
there is no serial correlation in the model. The model does not have
heteroskedasticity as per the results.

6.6. Co-integration Test Results-Johansen Test – LOGNSE and Macroeconomic
Variables

In order to examine whether selected macroeconomic variables are co-integrated
with stock index (NSE Nifty) in the long run, Johansen multivariate co-integration
test is employed. Table 9 shows the trace test result of co-integration between
LOGBSE and the macroeconomic variables. It provides the test statistics for co-
integration and critical values at 5% level.

The Trace Test results in Table 9 indicate that there exists one co-
integrating equation at 5% level. The results of the Maximum Eigen Value test
in Table 10 can be analysed so as to confirm the results of the Johansen’s Trace
test.
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Table 10
Johansen co-integration results – max-eigen value test - LOGNSE and the

macroeconomic variables
Unrestricted Cointegration Rank Test (Maximum Eigenvalue)

Hypothesized Eigenvalue Max-Eigen 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None *  0.259603  70.93410  46.23142  0.0000
At most 1  0.128145  32.36317  40.07757  0.2835
At most 2  0.095529  23.69551  33.87687  0.4780
At most 3  0.064437  15.71926  27.58434  0.6895
At most 4  0.056112  13.62849  21.13162  0.3962
At most 5  0.016430  3.909758  14.26460  0.8687
At most 6  0.001147  0.270833  3.841466  0.6028

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

The Maximum Eigen Value Test also shows one co-integrating equation at 5%
level confirming the Trace Test. Consequently a co-integrating relationship over
the 20 year sample period is confirmed. Since there is one co-integrating equation,
a stable equilibrium relationship is present. Now the normalized co-integrating
coefficient in the VECM can be analyzed as shown in Table 11.

Table 9
Results of trace test - Johansen co-integration - LOGNSE and the macroeconomic

variables
Series: LOGNSE EXR LOGM3 LOGIIP LOGGP TBR INF 

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05 Prob.**
No. of CE(s) Statistic Critical Value

None *  160.5211  125.6154  0.0001
At most 1  89.58702  95.75366  0.1232
At most 2  57.22385  69.81889  0.3304
At most 3  33.52834  47.85613  0.5277
At most 4  17.80908  29.79707  0.5802
At most 5  4.180592  15.49471  0.8884
At most 6  0.270833  3.841466  0.6028

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
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Table 11
Normalized co-integrating coefficients - NSE

Normalized cointegrating coefficients (standard error in parentheses)

LOGNSE EXR LOGM3 LOGIIP LOGGP TBR INF

1.000000  0.135496 -14.35179  23.23547  2.299292 -0.123400 -0.022569
 (0.01707)  (1.61823)  (2.79166)  (0.64832)  (0.02911)  (0.01689)

6.7. Vector Error Correction Model - LOGNSE and Macroeconomic Variables

As there is one co-integrating vector, the short run and long run interaction of the
underlying variables, the VECM has been calculated as per the Johansen co-
integration methodology. The results show that a long-run equilibrium relationship
exists between the stock market indices and the macroeconomic variables. It is
clear that there is one co-integrating vector or one error term as per Trace and
Maximum Eigen value. The estimated co-integrating coefficients for the BSE
sensitive index based on the first normalized eigenvector are as follows.

Yt = (LOGNSEt, EXRt, LOGM3t, LOGIIPt, LOGGPt, TBRt, INFt)

Bt = (1.00, 0.13, -14.35, 23.23, 2.29, -0.12, -0.02)

These values represent the coefficient for NSE (normalized to one), EXR, M3,
IIP, GP, TBR and INF. Thus the long-run equilibrium relationship can be re-
expressed on the basis of VECM results presented in Table 12.

Table 12
Result of vector error correction model - LOGNSE and macroeconomic variables

LOGNSE(-1) EXR(-1) LOGM3(-1) LOGIIP(-1) LOGGP(-1) TBR(-1) INF(-1) C

1.000000 0.135496 -14.35179 23.23547 2.299292 -0.1234 -0.02257 -9.12935
(0.01707) (1.61823) (2.79166) (0.64832) (0.02911) (0.01689)

[ 7.93769] [-8.86880] [ 8.32319] [ 3.54654] [-4.23901] [-1.33649]

R-squared : 0.11
Heteroskedasticity Test : 0.40
Probability value for LM Test : 0.91

LOGNSE = 14.35 LOGM3 – 0.13 EXR - 23.23 LOGIIP – 2.29 LOGGP + 0.1 2TBR + 0.02 INF + 9.12

The coefficients of the long run equation indicates LOGM3, TBR and INF have
positive relationship with LOGNSE and all the other macroeconomic variables
show a negative relationship with LOGNSE. This result is consistent with that of
LOGBSE and macroeconomic variables. This means that LOGM3, TBR and INF
have a positive long run relationship with both BSE and NSE.

The R squared value shows that only 11% of the variation in the stock price
index is explained by exchange rate , money supply,index of industrial
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production, gold price, interest rate and inflation. The probability value of
LM test indicates that there is no serial correlation among the variables. The
result of heteroskedasticity test shows that there is no heteroskedasticy in the
model.

6.8. Granger Causality Test

The co-integration results indicate that causality exists between the co-integrated
variables, however, it fails to show us the direction of the causal relationship.
Granger causality enables us to identify the direction of causal relationship
between the stock price index and the macroeconomic variables. Table 13 shows
the results of Granger causality tests  results between BSE index and
macroeconomic variables.

Table 13
Granger causality test results – BSE and macroeconomic variables

Pairwise Granger Causality Tests
Sample: 1994M04 2014M02 Lags: 2

Null Hypothesis: F-Statistic Prob.

EXR does not Granger Cause LOGBSE  1.88109 0.1547
LOGBSE does not Granger Cause EXR  1.13654 0.3227

LOGM3 does not Granger Cause LOGBSE  2.56842 0.0788
LOGBSE does not Granger Cause LOGM3  1.52016 0.2208

LOGIIP does not Granger Cause LOGBSE  2.92801 0.0555
LOGBSE does not Granger Cause LOGIIP  2.51836 0.0828

LOGGP does not Granger Cause LOGBSE  1.51603 0.2217
LOGBSE does not Granger Cause LOGGP  3.48113 0.0324

TBR does not Granger Cause LOGBSE   3.36272 0.0363
LOGBSE does not Granger Cause TBR  0.24842 0.7802

INF does not Granger Cause LOGBSE  3.81283 0.0235
LOGBSE does not Granger Cause INF  1.24754 0.2891

It is evident from the Granger Causality test that there is unidirectional causality
between LOGGP and BSE index, TBR and LOGBSE and INF and LOGBSE. This
means that TBR and INF influence BSE share price index.BSE share price index
influences GP.

Table 14 shows the granger causality test results of NSE index and
macroeconomic variables.
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Table 14
Granger causality test results – NSE and macroeconomic variables

Pairwise Granger Causality Tests
Sample: 1994M04 2014M02 Lags: 2

Null Hypothesis: F-Statistic Prob.

EXR does not Granger Cause LOGNSE  2.14476 0.1194
LOGNSE does not Granger Cause EXR  1.19334 0.3051

LOGM3 does not Granger Cause LOGNSE  3.18636 0.0431
LOGNSE does not Granger Cause LOGM3  1.45974 0.2344

LOGIIP does not Granger Cause LOGNSE  3.46423 0.0329
LOGNSE does not Granger Cause LOGIIP  2.66149 0.0720

LOGGP does not Granger Cause LOGNSE  1.35183 0.2608
LOGNSE does not Granger Cause LOGGP  3.72995 0.0254

TBR does not Granger Cause LOGNSE  3.08631 0.0476
LOGNSE does not Granger Cause TBR  0.19975 0.8191

INF does not Granger Cause LOGNSE  4.26753 0.0151
LOGNSE does not Granger Cause INF  1.07481 0.3431

It is evident from the Granger Causality test results that there is unidirectional
causality between NSE index and GP. This means that NSE share price index
influences GP. The result also conveys that M3, LOGIIP, TBR and INF influence
NSE share price index.

Thus we can find that EXR does not influence BSE as well as NSE share price
index.TBR and INF influences both BSE and NSE share price indices. Thus BSE is
influenced by TBR and INF whereas NSE is influenced by M3, IIP, TBR and INF. It
is also found that BSE and NSE affect GP.

7. CONCLUSIONS AND SCOPE FOR FUTURE WORK

The purpose of this study is to examine the impact of macro economic variables
on Indian stock market Indices by taking BSE SENSEX and NSE Nifty as dependent
variables and macroeconomic variables like exchange rate, money supply, index
of industrial production, gold price, interest rate and inflation as explanatory
variables. The study reveals that interest rate(TBR) and inflation (INF) Granger
causes BSE SENSEX in the long run. On the other hand, Money supply (M3), index
of industrial production (IIP), interest rate (TBR) and inflation (INF) Granger causes
NSE share price index.The result also brings to light that BSE SENSEX and NSE
Nifty Granger Causes gold price, whereas, exchange rate does not have any
influence on both the share price indices. The study implies that both inflation
and interest rate exert an influence the leading stock market indices of India.
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India is one of the fastest growing economies in the world and has emerged as
a key destination for foreign investors in recent years. Hence this information is
relevant to investors who are keenly observing Indian economy. Future studies
can consider both short run and long run period using other economic variables.
The study can also be extended to a comparative analysis of macro economic
variables and stock indices of different countries.
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