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Oil price and its impact on firms’ return volatility

Introduction



oil price change has great impact on Indian Economy. Firm level analysis will
provide better understanding of effect of oil price on stock return volatility. Third,
India is an emerging market and in the last two decades because of several
economic reforms India has attracted lots of foreign direct investment and attracted
foreign portfolio investors for investment in India. Impact of oil price on stock
return volatility will help them better understanding of the risk associated with this
firm. In this study, we propose to test that whether oil price has explanatory power



sectors on oil. Countries where stock indices are not very well diversified and lead
by few sectors consisting of large firms, studies based on aggregate stock market
may not reveal the true picture of the association between oil price and stock
market. (Elyasiani et al., 2011; Arouri& Nguyen 2010; Lee et al., 2012) examine the
impact of oil price at sector level and find that oil price effect sectoral indices
heterogeneously. Studies show that impact of oil price on manufacturing and
transport is negative as the cost of production increases with oil price rise, whereas
the impact is positive for oil and gas sector as they are able to pass the price to the
consumers and get benefited because of higher inventory value (Nandha and Faff,
2008).

(Narayan and Sharma, 2011; Tsai, 2015) examine the effect of oil price on stock
market at firm level. These studies find that negative effect of oil price on stock



Table 1: Descriptive Statistics of daily oil returns (all numbers are in %, except
Skewness, Kurtosis and Obs.)

Variable Mean Median SD Skewness



Table 2: shows the correlation between the growth in oil prices and sector returns,
oil prices and sector return volatility

Sector Stock Returns Return Volatility
Automobiles & Components 0.0732 (3.6435) 0.0320 (1.5875)
Banks 0.0455 (2.2611) 0.0272 (1.3521)
Capital Goods 0.0799 (3.9792) 0.0249 (1.2373)
Commercial &  Professional

Services 0.0456 (2.2651) 0.0081 (0.4041)
Consumer Durables & Apparel 0.0638 (3.1732) 0.0378 (1.8780)
Consumer Services 0.0544 (2.7047) 0.0307 (1.5247)
Diversified Financials 0.0701 (3.4847) 0.0294 (1.4602)
Energy 0.0425 (2.1103) 0.0350 (1.7363)
Food & Staples Retailing 0.0244 (1.2112) 0.0161 (0.7982)
Food, Beverage & Tobacco 0.0570 (2.8328) 0.0199 (0.9863)

Health Care Equipment & Services 0.0611 (3.0389) 0.0304 (1.5103)
Household & Personal Products 0.0631 (3.1355) 0.0275 (1.3641)

Insurance 0.0567 (2.8185) 0.0285 (1.4169)
Materials 0.0782 (3.8926) 0.0347 (1.7213)
Media & Entertainment 0.0579 (2.8795) 0.0401 (1.9912)
Pharmaceuticals, Biotechnology 0.0756 (3.7603) 0.0177 (0.8781)
Real Estate 0.0598 (2.9723) 0.0320 (1.5895)
Retailing 0.0485 (2.4102) 0.0185 (0.9193)
Software & Services 0.1089 (5.4334) 0.0417 (2.0732)
Technology Hardware

&Equipment 0.0758 (3.7711) 0.0107 (0.5302)
Telecommunication Services 0.0404 (2.0060) 0.0228 (1.1330)
Transportation 0.0195 (0.9653) 0.0202 (1.0034)
Utilities 0.0660 (3.2831) 0.0203 (1.0097)

t-statistics are given in parenthesis

Correlation between oil returns and sector returns suggest that most of the sectors
are positively correlated but the magnitude of association is not very strong,



firms’



Among major sectors, where there are more than 25 firm’s data is available, we find
that Automobiles and Components (18,48.6%), Materials (34, 42.9%) |,
Pharmaceuticals and Biotechnology (15, 42.9%), Capital Goods (29, 36.3%),
Consumer Durables & Apparel (14, 34.3%) and Bank (9, 25%) sectors report strong
negative association between firms’ stock return volatility with oil growth.Almost
in all sectors number of firms whose stock return volatility is affected negatively
with rise in oil prices are higher than the firms for which stock return volatility is
affected positively with rise in oil. Energy sector is very much affected by the
change in oil prices and increase in oil prices increase expected cash flows for such
firms. Around 46.2% firms in Energy sector shows negative relationship between
oil growth and stock return volatility. Heterogeneous effect of oil price on return
volatility can which varies from one sector to another can be explained with the
characteristics of the sectors. As firms in some sectors required more capital than
the firms in other sectors, their operating leverage, financial leverage also varies.

Among major sectors, we find that Automobiles and Components (5,13.5%),
Materials (17, 17.2%), Pharmaceuticals and Biotechnology (4, 11.4%), Capital
Goods (7, 8.8%), Consumer Durables & Apparel (4, 11.4%), Bank (4, 11.1%)
sectors report strong positive association between firms’ stock return volatility with
oil growth. Results suggest that when we examine the association between oil
returns and stock return volatility at an aggregate level (through index or sectoral
indices) does not give the true picture and therefore previous studies provide mixed
evidence (Driesprong et al., 2008; Jones & Kaul, 1996; Narayan & Narayan, 2010,
Zhu et. Al., 2014).

Further, as our results suggest that there is a heterogeneous relationship between oil
prices and firms’ return volatility, we need to examine this relationship based on the
firms’ characteristics and the efficiency of information flow from oil market to
stock market.

To examine the efficiency of information flow from oil prices to stock market we
added lagged oil returns in the GARCH variance equation. We added oil growth
lags up to order of eight. Results are reported in Table 4. We use following GARCH
(1,1) model to examine oil price — return volatility rc e 4



preferred over the Akaike Information criterion (AIC) as it imposed higher penalty
for additional variable. We applied GARCH (1,1) model for all 519 firms. In some
cases, there are issues of non-normality in returns of some the firms and there were
presence of fat tails and high peakedness, and therefore we applied GARCH model
Generalized Error Distribution (GED) so that out results would remain robust.

Results show that there is a strong relationship in lagged oil returns — return
volatility of the firms in all 24 sectors. For the brevity of space, we are showing
results of only 14 sectors, however, results may be obtained from the author on
request. In some sectors, such as Automobile & Components, Capital Goods,
Consumer Durables and Apparels Diversified Financials, Materials,
Pharmaceuticals and Biotechnology, Software and Services lagged oil return —
return volatility relationship is significant in more than 10% cases. Banks, Energy,
Food Beverage & Tobacco, Media & Entertainment, Real Estate, Transport and
Utilities lagged oil returns were significant in less than 10% cases. Results shows
that there is a underreaction in equity market but limited to only few sectors. This
shows that somewhat Indian market is efficient when information from oil market is
concerned.

Table 4: effect of lagged

Lags Automobiles & Components Banks

Sig_Plus Sig_Minus Sig_Plus Sig_Minus
1 1 (2.7%) 0 (0.0%) 0 (0.0%) 2 (5.4%)
2 0 (0.0%) 3 (8.1%) 2 (5.4%) 0 (0.0%)
3 2 (5.4%) 2 (5.4%) 0 (0.0%) 0 (0.0%)
4 2 (5.4%) 1 (2.7%) 2 (5.4%) 1 (2.7%)
5 0 (0.0%) 1 (2.7%) 1 (2.7%) 0 (0.0%)
6 0 (0.0%) 4 (10.8%) 3 (8.1%) 0 (0.0%)
7 3 (8.1%) 1 (2.7%) 1 (2.7%) 1 (2.7%)
8 3 (8.1%) 2 (5.4%) 0 (0.0%) 0 (0.0%)

Capital Goods Consumer Durables & Apparel

Sig_Plus Sig_Minus Sig_Plus Sig_Minus
1 2 (5.4%) 0 (0.0%) 2 (5.4%) 0 (0.0%)
2 4 (10.8%) 5 (13.5%) 0 (0.0%) 2 (5.4%)
3 3 (8.1%) 2 (5.4%) 1 (2.7%) 5 (13.5%)
4 2 (5.4%) 2 (5.4%) 3 (8.1%) 0 (0.0%)
5 7 (18.9%) 4 (10.8%) 1 (2.7%) 1 (2.7%)
6 4 (10.8%) 4 (10.8%) 1 (2.7%) 0 (0.0%)
7 5 (13.5%) 3 (8.1%) 3 (8.1%) 3 (8.1%)
8 2 (5.4%) 1 (2.7%) 3 (8.1%) 1 (2.7%)
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Diversified Financials Energy

Sig_Plus Sig_Minus Sig_Plus Sig_Minus
1 1 (2.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
2 2 (5.4%) 2 (5.4%) 1 (2.7%) 2 (5.4%)
3 0 (0.0%) 3 (8.1%) 1 (2.7%) 2 (5.4%)
4 1 (2.7%) 0 (0.0%) 0 (0.0%) 0 (0.0%)
5 1 (2.7%) 3 (8.1%) 1 (2.7%) 0 (0.0%)
6 3 (8.1%) 2 (5.4%) 2 (5.4%) 0 (0.0%)
7 1 (2.7%) 4 (10.8%) 0 (0.0%) 0 (0.0%)
8 3 (8.1%) 1 (2.7%) 3  (8.1%) 0 (0.0%)

Food, Beverage & Tobacco Materials

Sig_Plus Sig_Minus Sig_Plus Sig_Minus
1 1 (2.7%) 0 (0.0%) 3 (8.1%) 0 (0.0%)
2 1 (2.7%) 3 (8.1%) 3 (8.1%) 3 (8.1%)
3 5 (13.5%) 2 (5.4%) 2 (5.4%) 1 (2.7%)
4 1 (2.7%) 1 (2.7%) 10 (27.0%) 6 (16.2%)
5 0 (0.0%) 1 (2.7%) 4  (10.8%) 1 (2.7%)
6 1 (2.7%) 0 (0.0%) 1 (2.7%) 8 (21.6%)
7 2 (5.4%) 2 (5.4%) 4  (10.8%) 5 (13.5%)
8 2 (5.4%) 1 (2.7%) 11 (29.7%) 7 (18.9%)
Lags Media & Entertainment Pharmaceuticals, Biotechnology

Sig_Plus Sig_Minus Sig_Plus Sig_Minus
1
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Sig_Plus
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compared to smaller firms. This may be explained due to the fact that larger firms
are followed by the equity analysts very closely as compared to smaller firms and
therefore effect of oil on firm volatility emerged immediately.

Conclusions

We examine the effect of oil price on return volatility for 519 firms listed in Indian
market from a period from Jan 2009 to Dec 2018. We use GARCH (1,1) model to
examine the oil price — return volatility relationship. Our findings suggest that the
effect of oil price on return volatility of firms is heterogeneous, negative effect of
oil price on return volatility dominates positive effect of oil price on return volatility
in most of the sectors. Automobile & Components, Banks, Capital Goods,
Consumer Durable and Apparel, Diversified Financials, Energy, Food Beverage &
Tobacco, Materials, Pharmaceuticals & Biotechnology, Software and Services are
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