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ABSTRACT

This paper examined the impact of oil price on Indian stock market. Data used for the study are monthly datasets from the period January 2000 to
November 2018 obtained from Bombay stock exchange (BSE) and World Bank. BSE index is taken as dependent variable whereas oil price, inflation,
exchange rate and real interest rate taken as independent variable. Augmented Dickey-Fuller unit root test is used to make it certain that variables
should be stationary as most of the economic data are non-stationary in nature. The auto regressive distributed lag model is used here and bound testing
test method to cointegration is employed to test for long-run association among our time series dataset. Our finding shows that oil price changes have
a significant as well as positive impact of Indian stock market return in both long run and short run. Impact of inflation and real interest rate have
negative relationship with Indian stock market but insignificant for long run. Log of exchange rate have positive relation with Indian stock market,

but it is also insignificant.
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1. INTRODUCTION

Oil is considered the world’s dominant fuel, and its global market
is the most important of the world energy markets (BP Statistical
Review of the World Energy, 2016). Its prices have shown great
instability in recent times, caused by economic, financial and
geopolitical factors. The variations in its prices have a great impact
on the overall economy, inflation, the exchange rate, corporate
earnings, and other economic variables due to its extensive use as a
crucial input in the production process, and as a final consumption
good (Muhtaseb and Assaf, 2017and Aggarwal and Saqib,
2017). A considerable volume of work has emerged examining
the connections between oil price shocks and stock returns and
between oil price shocks and stock market volatility (Kang et al.,
2015; Lee et al., 2017; Aggarwal and Saqib, 2017; Smyth and
Narayan, 2018). It has been seen that fluctuation of prices of oil
has dominant effect on economy of the world. But it is still not
clear how much fluctuation of oil price are affecting the market.

Hence the objective in this paper is to investigate how structural
oil price shocks drive the contemporaneous stock market return
and volatility relationship.

2. LITERATURE REVIEW

In 1970’s the only thing we really understood about the oil market
was its role in contributing to recessions in the United States
(Hamilton, 1983). But post that decade, large amount of literature
has emerged that studies the effect of oil price changes on a range
of macroeconomic variables (Hamilton, 2003; Cunado and Perez
de Garcia, 2005; Bachmeier, 2008; Lee and Chiu, 2011a, 2011b;
Leeetal., 2017; Aggarwal and Saqib, 2017; Smyth and Narayan,
2018). Starting with Jones and Kaul (1996), who found that oil
prices had a negative association with stock returns in Canada,
Japan, the United Kingdom and United States. The 2008 surge in
oil prices, when, for the 1% time in history, oil prices reached the
US$100 per barrel mark, ignited massive interest in oil market
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research (Narayan and Narayan, 2014; Narayan et al, 2017).
Putting forward the theoretical validation proffered by Jones and
Kaul (1996), most of the literature has sought to test the cash
flow hypothesis, which states that asset values are determined by
expected discounted cash flows (Fisher, 1930 and Williams, 1938).
The cash flow hypothesis suggests that there could be a negative
or positive relationship between oil prices and stock returns. There
are two approaches for the negative relationship. First, oil being
a major input for most firms, higher oil prices increase the cost
of production, reducing future cash flows, earnings and dividends
and, hence, stock returns. Second, higher oil prices can lead to an
overestimation of expected inflation and higher nominal interest
rates. Because interest rates are used to discount expected future
cash flows, this will depress earnings, dividends and, hence, stock
returns (Kling, 1985; Jones and Kaul, 1996; Gjerde and Saettem,
1999; Sadorsky, 2008; Papapetrou, 2001; Basher and Sadorsky,
2006; Driesprong et al., 2008; Park and Ratti, 2008; Henriques
and Sadorsky, 2008; Chen, 2009; Filis, 2010; Arouri etal., 2011;
Basher et al., 2012; Diaz and De Gracia, 2017; Anyalechi et al.,
2019). However, some studies have found a positive relationship
between the responses of stock returns to oil prices; higher oil
prices, resulting from an unanticipated global expansion, has a
positive effect on stock returns. Oil price volatility can influence
the effect of sensitivity of changes in oil prices on the risk premium
component of the discount rate and on cash flow through demand
side consequences (Narayan and Narayan, 2010; Zhu et al., 2011;
Zhu et al., 2014; Silvapulle et al., 2017).

Another possible reason for a positive association between oil
prices and stock returns is, as Kollias et al. (2013. p. 744) note,
“investors may well associate increasing oil prices with a booming
economy. Thus, higher oil prices could reflect stronger business
performance and the concomitant impact on stock markets.”

Along these lines, Chen et al. (2017) suggest that oil price
volatility and stock market momentum are positively correlated.
Using China as a case study, they suggest that this relationship
is driven by time-varying investor sentiment, in which investors
respond to oil return volatility associated with uncertainty
through putting upward demand pressure on winner stocks.
Using a two-stage Markov-switching approach, Zhu et al.
(2017) also finds that the relative importance of demand and
supply shocks varies between low and high-volatility regimes.
However, Ciner (2013) argues the positive correlation can be
surprisingly persistent. As Ciner (2013. p. 13) writes: “oil price
increases do not always suggest negative stock returns. In fact,
prolonged periods of joint increases in oil and stock markets
may be observed” (emphasis ours). Narayan and Narayan (2010)
modeled the impact of oil prices on Vietnam’s stock prices using
daily data for the period 2000-2008 and include the nominal
exchange rate as an additional determinant of stock prices.
The results showed that stock prices, oil prices and nominal
exchange rates are cointegrated, and oil prices have a positive
and statistically significant impact on stock prices. This result
is inconsistent with theoretical expectations. From the emerging
market standpoint, Basher and Sadorsky (2006); Henriques and
Sadorsky (2008) and Arouri et al. (2011) evaluated the impact
of oil price changes on a large set of emerging stock market

returns. The approach adopted in the paper was an international
multi-factor model that allows for both unconditional and
conditional risk factors to determine the relationship between
oil price risk and emerging stock market returns. In general,
the findings revealed strong evidence that oil price risk impacts
stock price returns in emerging markets. Further, Diaz and De
Gracia (2017) examined the impact of oil price shocks on stock
returns of four oil and gas corporations listed on NYSE over
the period January 1974-December 2015. The novelty evidence
supports a significant positive impact of oil price shocks on stock
returns in the short run. Also, Anyalechi et al., 2019 revealed
that changes in oil price have had positive but insignificant
impact on stock market returns both in the long-run and the
short-run. Impact of inflation was positive and insignificant in
the long-run but positively significant in the short-run. Real
interest rate and log of exchange rate exerted negative influence
on the stock market returns, where the short-run effect of real
interest rate was significant, the long-run impact was found to
be insignificant.

Thus, it can be concluded that oil is one of the important
commodities of the world. It has been seen that fluctuation of
prices of oil has dominant effect on economy of the world. But it
is still not clear, how much fluctuation of oil price are affecting
the market. Hence this paper is examining the effect of oil price
on Indian stock market return, where other variable like inflation,
exchange rate and real interest rate are also included to refine our
research.

3. DATAAND METHODOLOGY

Indian stock market data is considered for our study. Since Bombay
stock exchange (BSE) index is the true representative of the Indian
economy, so BSE Index is taken as dependent variable, where oil
price, inflation, exchange rate and real interest rate are taken as
independent variables. Data for this study are monthly data for
the period January 2000-November 2018 which consist of 227
observation. BSE index (stock market) data were obtained from
BSE and oil price was obtained from World Bank. Our major study
focused on oil price (brunt crude index) and stock market returns.
Inflation rate, exchange rate (USD/INR rate) and real interest rate
are other independent variables, which are sourced from Reserve
Bank of India and Bloomberg.

Augmented Dickey-Fuller (ADF) unit root test is used to make it
certain that variables should be stationary as most of the economic
data are non-stationary in nature. The auto regressive distributed
lag (ARDL) model is used here and bound testing test method to
cointegration is employed to test for long-run association among
our time series dataset.

The baseline equation function for our study expressed as below:

BSERET = +B, CRUDRET +f, INFLATION,
+B, RINTRATE +B, LNEXCHRATE-+, (1)

Here tdenotes time, BSERET=BSE index return (Indian stock market
return), CRUDRET=Brent crude return, INFLATION=Inflation in
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India, RINTRATE=Real interest rate, LNEXCHRATE=Log of
exchange rate (USD/INR) and e=Error term.

We can represent equation 1 in error correction model in line with
Engle and Granger (1987), where this equation can be modified
and allow short-run dynamic adjustment.

11
ABSERET, ,=f,+Y B, ABSERET,_,
+Y" B, ACRUDRET, , ,+>." B,  AINFLATION,_,
+3" B, ARINTRET_,  + 3" B, ALNEXCHRATE,
+08,,; + 1 2)
Here m, represent the number of lags where represents differencing

operator. ¢,_, is the lagged error after one period and derived from
the residuals of equation 1.

Engle and Granger (1987) suggested that variables must be I(1) and
error term I(0) for co-integration relationship. Pesaran et al. (2001)
suggested that if the variables are either I(1) or I(0) then equation 2
can be represented as in equation 3. This approach is called as ARDL
(Autoregressive Distributed lag) and replaces ¢_, in equation 2.

Equation 3 is represented as below:

pl
ABSERET, ; =K, + Y K

i=1

ABSERET,

1)

-1,j

p2 p3
+ ng,,, ,ACRUDRET,_, , + ;K&.’ JAINFLATION,

p4 PS
+> K, ARINTRET, , . +> K, . ALNEXCHRATE, , ,
i=1

i=1
+K,BSERET_, + K, CRUDERET,_, + K INFLATION,_,
+K,RINTRET,_, + K,, LNEXCHRATE, , +6, 3)

The equation 3 is the representation of ARDL to co-integration
which are widely employed in the long run relations when data
generation process underlying the time series variables are
integrated of order one or order zero.

We can also formulate an “unrestricted” error-correction model
(ECM). This will be a particular type of ARDL model and
perform a “Bounds Test” to see if there is evidence of a long-run
relationship between the variables. If the outcome is positive,
we can estimate a long-run “levels model”, as well as a separate
“restricted” ECM where lagged level variables in equation 3 can
be replaced by ECT, | in Equation 4.

Table 1: Result of augmented Dickey-Fuller unit root tests

BSERET —14.81856
CRUDERET —13.27519
INFLATION —13.04700
RINTRET —14.00444
LNEXCHRATE —13.63178

Equation 4 is represented as below:

ql
ABSERET, =, + Y @, ; ABSERET, |

i=1

q2 q3
+> ¢, , ACRUDRET,_, , +> ¢, . AINFLATION,_, ,
i=1 i=1

q4 q5
+ ¢, ARINTRET,, .+ 5, ALNEXCHRATE,_,
i=1

i=1

+5ECT;_1J- + /.lt (4)

4. RESULTS AND DISCUSSIONS

The ADF test results has been shown in Table 1. It clearly shows
that the null hypothesis of unit root is rejected in the case of
INFLATION, RINTRET and LNEXCHRATE variables in the
first difference at 1% level of significance and these variables are
integrated of order one [I(1)]. Variables BSERET and CRUDERET
are stationary and rejected the null hypothesis at 1% level of
significance but these variables are integrated at order zero [1(0)].

As our variables are integrated at order 1(0) and I(1),therefore our
model ARDL model will be good estimator for finding the long-
run association among our variables.

4.1. Model Selection

The Akaike information criterion (AIC) is applied here in
process of selection of best model and optimum number of
lags in the ARDL model. Among various model, we selected
ARDL (1, 1, 1, 1, 1) based on AIC.

4.2. Bound Testing for Long Relationship

Our result of ARDL long-run form has been presented in Table 2.
The value of F-statistic 55.33583 from F-bounds tests and the value
of t-statistic value =—16.38036 from t-bounds tests indicates that
these values are significant at 1% level and it clearly show that
there is a long relation exist between the variables. So, our interest
of variables BSE index and oil price have long run relationship.
The t-statistics on the coefficient of the lagged error-correction
indicates that there is Granger-causality.

Here we applied the cumulative sum (CUSUM) test to analyze
the stability of selected ARDL model specifications. This Figure 1
shows that model is stable.

4.3. Regression Results
The ARDL long-run form is presented in Table 3. It shows that change
in oil price are positively related to stock market return (BSERET)

~4.443649 1(0)
—4.443649 1(0)
~4.443649 I(1)
—4.443649 (1)
—4.443649 (1)
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Figure 1: Plots of cumulative sum statistics for coefficients stability
tests

60

T

Y

-20

-40 .

-60

T T e T T T e T T
2002 2004 2006 2008 2010 2012 2014 2016 2018

| —__ CUSUM 5% Significance |

Figure 2: Plots of cumulative sum (CUSUM) statistics for coefficients
stability tests
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and significant. Other variables like inflation and real interest rate
have negative influence on the regress and whereas log of exchange
rate have positive influence, but all these variables are not significant.

But the results indicate that there are variables that are jointly
significant and long relationship exist between the variables and
there is cointegration between the variables.

Here, Table 4 (error correction model) shows that oil price
(CRUDERET) is positively related to stock market return.
Whereas inflation, real interest rate and log of exchange rate are
negatively related and also significant. The coefficient of error term
is negative and statistically highly significant at 1 percent level.
So, there is cointegration between oil price and stock market return
(BSERET). The magnitude of error term indicates that nearly 96%
of any disequilibrium between crude oil and Indian stock market
is corrected within 1 month.

4.4. Correlation Test
Table 5 shows the Breusch-Godfrey serial LM test data. The results
indicate that our model has no auto correlation problems.

Table 2: ARDL bounds tests results

F-statistics
Critical value
Significance (%)
10
5
2.50
1
Test statistics
t-statistics
Critical value
Significance (%)
10
5
2.50
1

55.33583

1(0)
2.45
2.86
3.25
3.74
Value
—16.38036

1(0)
.57
-2.86
-3.13
—3.43

I(1)
3.52
4.01
4.49
5.06

I(1)
-3.66
-3.99
~4.26
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Table 3: ARDL long run form and bounds test

Intercept —0.020519  0.09190 —0.223254  0.8235
CRUDERET 0.141782 0.060405 2347182  0.0198
INFLATION —0.004802  0.003102 —1.54796  0.1231
RINTRET —0.005825  0.002996  —1.944498  0.531

LNEXCHRATE  0.017637 0.021989 0.802081  0.4234

Table 4: Estimated error correction model

Intercept 0.002685  0.003627  0.740146  0.4600
D(CRUDERET) 0.225262 0.31435  7.165894  0.0000
D(INFLATION) —0.042966  0.01249  —3.440143 0.0007
D(RINTRET) —0.042284  0.01178  —3.589498 0.0004
D(LNEXCHRATE) —1.398051  0.17033  —8.126652 0.0000
ECT(-1) —0.958047  0.058831 —16.28478 0.0000

Table 5: Serial-correlation test

1.417325
2.901559

0.2446
0.2344

F-statistic
Obs. *R-squared

Prob. F (2,216)
Prob. Chi-square (2)

We applied the cumulative sum (CUSUM) test to analyze the
stability which is shown in below Figure 2. The model seems
stable and correctly specified as it didn’t exceed the bounds of
the 5% level of significance.

5. CONCLUSION

The current empirical study analyses the impact of oil price on
Indian stock market. We also took some other macro variable like
interest rate, exchange rate and inflation for our study. But major
focus emphasized on the Indian stock market return fluctuation
due to movement in oil price.

Our finding shows that oil price changes have a significant as
well as positive impact of Indian stock market return in both long
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run and short run. Impact of inflation and real interest rate have
negative relationship with Indian stock market but insignificant for
long run. Log of exchange rate have positive relation with Indian
stock market, but it is also insignificant.

The bound test result showed that long run relationships exist
between the oil price and stock market returns during the period
under study. The magnitude of error term indicates that 95.8% of
any disequilibrium between crude oil and Indian stock market is
corrected within 1 month.
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