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Introduction

❑Integration among international stock markets and 
financialization of commodities have created both research 
need and energy policy concerns for frameworks that model 
cross-market linkages and direction of oil shocks on 
sectoral stocks.

❑The relation between oil prices and stock returns can be 
positively or negatively effect depending on the sector

❑Academic research offers little evidence on exposure of 
various sectoral stocks to oil prices

❑Most literature is based on historical oil price series 
and/or its realized volatility (squared returns) without 
proper quantification of oil market risk or other oil-related 
variables



Exposure of sectoral Return

•Sectoral exposure of financial markets to oil risk 
factors in BRICS countries , Energy Economics, 
Volume 76, October 2018, pp 228-256

•Structural shocks in Oils Prices on sectoral Returns, 
Evidence from Brics countries (in Progress)

•Structural VAR Analysis

•Spillover Interconnectedness



RELEVANT LITERATURE – On Sectors

❑ Ewing and Malik(2009)- Significant transmission of oil 
shocks and volatility to sectoral stocks at different 
magnitudes for each sector-stocks (GARCH)                           

❑Joo and Park (2017)- investigates empirical marginal 
effects of uncertainty measured by conditional variance 
of the stock and crude oil prices on their returns using 
stock index prices for U.S., Japan, Korea, and Hong 
Kong over the period 1996–2015 and found Oil price 
uncertainty negatively affects the stock returns 

❑Bouri, Awartani and Maghyereh (2016)-study the 
causality between world oil prices and sectoral equity 
returns in Jordan using GARCH Crude- oil price 
influence is not uniform across sectoral-level stocks. The 
oil return shocks significantly impact the Financials and 
the Services sectors



Literature

• Jones and Kaul (1996) show that the reaction of the US stock 
market to oil shocks can be completely accounted for by the 
impact of these shocks on real cash flows

• Sadorsky (1999) has shown that both oil prices and a 
univariate GARCH measure of oil price volatility play 
significant roles in affecting stock market returns

• Dutta (2017)-information content of crude oil volatility index 
(OVX) improves the volatility forecasts and provides 
additional information beyond what is contained in the 
historical volatilities- (OVX and clean energy stocks studies)



Structural models

❑Miller & Ratti, 2009; Narayan & Sharma 2011; Cunado & 
Gracia, 2014)

Mainly investigating aggregate stock index response to oil 
price fluctuations with mixed findings-

❑Kilian & Park(2009); Basher et al.,(2012); Huang et 
al.,(2017): 

impact of oil prices shocks and exchange rates changes on 
stock markets



Objective of this study

❑To highlight the importance of accounting for oil 
market risk (uncertainty) together with other oil-
related variables in the measurement of structural 
shocks and to assess the contemporaneous effect on 
sectoral stock returns

❑To explore how oil market uncertainty affects
sectoral stocks, instead of the traditional oil price and 
aggregate stock market studies.



Crude Oil Price Volatility Index (OVX)

• To provide a comprehensive 
view of oil market risk, we 
introduce the crude oil 
volatility (OVX)

• The Crude Oil Volatility Index 
(OVX) is published by 
Chicago Board Option 
Exchange (CBOE) in May 
2007 and is calculated with 
the VIX methodology

• Empirical studies suggest that 
OVX provides a new measure 
to analyze the variance of 
future oil prices and as 
unbiased direct measure of oil 
futures market uncertainty



Crude Oil Price Volatility Index (OVX)

❑OVX is an up-to-the-minute market estimate 
of the expected 30-day volatility of crude oil 
futures prices and it has been calculated for 
options on the United States Oil Fund (USFO)

❑It uses real-time bid/ask quotes of nearby 
and second nearby options with at least 8 days 
to expiration, and weights these options to 
derive a constant; 30-day estimate of the 
expected volatility of crude oil prices

❑(OVX) measures the market's expectation of 
30-day volatility of crude oil prices



Computation of OVX:

•Where,

• 𝑇= Time to expiration

• 𝐹= Forward index level derived from index option prices

• 𝐾0= First strike below the forward index level,𝐹

• 𝐾𝑖= Strike price of 𝑖-th out-of-the-money option; a call if 𝐾𝑖 > 𝐾0 and a put if

𝐾𝑖 < 𝐾0; if 𝐾𝑖 = 𝐾0 for both put and call

• ∆𝐾𝑖 =
𝐾𝑖+1−𝐾𝑖−1

2

• 𝑅= Risk-free interest rate to expiration

• 𝑄(𝐾𝑖)= The midpoint of the bid-ask spread for option with strike 𝐾𝑖
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Negative relationship between OVX and Oil prices

OVX and Oil prices relationship



DATA  AND DESCRIPTIVE STATISTICS

❑Oil risk factors: Brent crude Oil prices (oil); Oil 
volatility index (OVX); Exchange rates for each 
BRICS countries

❑Sectors: Basic Materials (Bmat), 
Telecommunications (Telecom), Financial (Finan), 
Consumer Services (Cons. Svs) and Industrials 
(Indust) from each BRICS market

❑Sample period: Daily data from 5th May 2007-31st

Dec 2016. Selected sectors and sample period are 
based on sufficient data availability

❑Source: DataStream database, CBOE website and 
EIA database



CONTRIBUTION

❑This study fills in the literature gap by highlighting the 
importance of using OVX as a risk factor which captures 
market uncertainty of oil prices in addition to traditional 
factors such as historical spot oil prices and exchange 
rates 

❑In terms of methodology, It is account for oil market 
uncertainty together with oil price in a Structural Vector 
Autoregressive (SVAR) framework for sectoral stocks in 
BRICS



METHODOLOGY – Structural VAR (SVAR) Model 1

❑Paper employs a structural VAR (SVAR) framework 
which decompose structural shocks of oil-risk factors 

❑𝐴𝑌𝑡 = Γ + 𝐵 𝐿 𝑌𝑡−1 + 𝑢𝑡 A Standard SVAR

❑ 𝑢𝑡 denotes a 4 × 1 vector of structural disturbances; Β𝑖 refers to 
the 4× 4 matrix of the lag polynomial; 𝑌𝑡 is a 𝑛 × 1 vector of 

endogenous variables; 𝐴 denotes a 4× 4 contemporaneous 
coefficient matrix; Γ represents constants

❑

𝜀𝑡
∆𝑂𝑉𝑋

𝜀𝑡
∆𝑜𝑖𝑙𝑝

𝜀𝑡
∆𝑒𝑟

𝜀𝑡
∆𝑠𝑟

=

𝑎11 0 0 0
𝑎21 𝑎22 0 0
𝑎31 𝑎32 𝑎33 0
𝑎41 𝑎42 𝑎43 𝑎44

𝜇𝑡
𝑂𝑉𝑋 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑜𝑖𝑙 𝑝𝑟𝑖𝑐𝑒 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑒𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑜𝑡ℎ𝑒𝑟 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒 𝑠ℎ𝑜𝑐𝑘



Descriptive statistics of sector returns and oil risk factors 
 Sectors          Mean       Max.       Min.   Std. Dev. Skewness  Kurtosis Jarque-Bera 

BRAZIL 
       

Basic Materials -0.039 17.199 -20.826 2.766 -0.189 8.549 3243.1** 

Telecommunications -0.036 12.702 -16.626 2.033 -0.229 8.213 2871.6** 

Consumer Services -0.009 14.699 -16.987 2.179 -0.436 10.394 5811.8** 

Financials -0.006 16.946 -18.384 2.38 -0.058 8.595 3284.1** 

Industrials -0.021 15.167 -17.138 2.05 -0.643 11.792 8277.5** 

Aggregate returns          -0.012 14.036 -16.224 2.162 -0.289 9.407 4338.7** 

RUSSIA 
       

Basic Materials -0.004 14.736 -23.458 2.323 -0.69 13.292 11305** 

Telecommunications -0.046 15.625 -34.079 2.075 -2.396 45.071 187970** 

Consumer Services 0.04 12.185 -14.833 2.317 -0.143 6.691 1437.6** 

Financials -0.036 28.401 -23.498 2.855 -0.033 15.932 17534** 

Aggregate returns          -0.019 20.203 -21.199 2.275 -0.298 14.16 13096** 

INDIA 
       

Basic Materials -0.01 18.996 -11.019 2.061 0.204 8.302 2965.4** 

Telecommunications -0.038 19.562 -15.267 2.208 0.032 8.196 2830.9** 

Consumer Services -0.023 17.733 -14.285 2.036 -0.058 9.251 4097.6** 

Financials 0.005 21.515 -15.86 2.216 0.061 10.164 5382.9** 

Industrials 0.015 18.938 -10.241 1.884 0.155 9.717 4741.5** 

Aggregate returns          0.009 18.107 -11.906 1.698 -0.043 11.944 8387.3** 

 



Correlations 

BRAZIL-Returns   

 Oil price  OVX  Ex. rates 

RETOIL  1.000   

RETOVX  -0.2422 1.000  

RETEX  -0.3042 0.1953 1.000 

RETMATS  0.3262 -0.2530 -0.4985 

RETTELC  0.2753 -0.2223 -0.5840 

RETCONS  0.2948 -0.2470 -0.6437 

RETFINS  0.2917 -0.2487 -0.6211 

RETINDS  0.2872 -0.2330 -0.6168 

RETMKT  0.3508 -0.2738 -0.6558 

 

Russia-Returns   

 Oil price  OVX  Ex. rates 

RETOIL  1.000   

RETOVX  -0.2422 1.000  

RETEX  0.0063 0.0014 1.000 

RETMATS  0.4377 -0.2173 -0.0030 

RETTELC  0.4091 -0.2309 0.0126 

RETCONS  0.3209 -0.2026 -0.0168 

RETFINS  0.4267 -0.2492 0.0206 

RETMKT  0.4386 -0.2434 -0.0069 

 

 

 



Exchange rates of BRICS countries



ADF and Philips Perron (PP) Unit root tests
@Levels ADF PP @First 

Difference

ADF PP

BRAZIL

Basic Materials -2.532 -1.154 RetBmat -21.401** -47.274**

Telecommunications -2.441 -1.176 Rettelc -22.203** -48.023**

Consumer Services -2.242 -2.248** Retcons -21.220** -47.473**

Financials -2.662 -2.232 Retfins -22.604** -46.273**

Industrials -2.132 -1.868 Retindus -22.568** -48.519**

Aggregate returns         -2.571 -1.521 Retmkt -22.150** -47.843**

RUSSIA

Basic Materials -1.910* -1.731 RetBmat -20.854** -44.711**

Telecommunications -2.008 -1.035 Rettelc -21.573** -46.464**

Consumer Services -1.829* -1.362 Retcons -20.059** -45.979**

Financials -1.894 -2.334 Retfins -21.576** -48.259**

Aggregate returns         -2.04 -1.863 Retmkt -21.357** -44.488**



RESULTS – Contemporaneous relationship between 
sectoral stocks and oil-risk factors (SVAR Model 1)

Country Sector OVX shock Oil shock Ex. Rate shock

Brazil 

(Oil exporter)

Basic Mat Yes (+) ** Yes (-) ** Yes (+) **

Telcom Yes (+) ** Yes (-) ** Yes (+) **

Cons Serv Yes (-) ** Yes (+) ** Yes (+) **

Financials Yes (+) ** Yes (-) ** Yes (+) **

Industrials Yes (+) ** Yes (-) ** Yes (+) **

Russia

(Oil exporter)

Basic Mat Yes (+) ** Yes (-) ** No (-)

Telcom Yes (+) ** Yes (-) ** No (-)

Cons Serv Yes (+) ** Yes (-) ** No (-)

Financials Yes (+) ** Yes (-) ** No (+)

India

(Oil importer)

Basic Mat Yes (+) ** Yes (-) ** Yes (+) **

Telcom Yes (+) ** Yes (-) ** Yes (+) **

Cons Serv Yes (+) ** Yes (-) ** Yes (+) **

Financials Yes (+) ** Yes (-) ** Yes (+) **

Industrials Yes (+) ** Yes (-) ** Yes (+) **

China

(Oil importer)

Basic Mat Yes (+) ** Yes (-) ** No (+)

Telcom Yes (+) ** Yes (-) ** No (+)

Cons Serv Yes (+) ** Yes (-) ** Yes (+) **

Financials Yes (+) ** Yes (-) ** Yes (+) **

Industrials Yes (+) ** Yes (-) ** Yes (+) **

South Africa

(neutral)

Basic Mat Yes (+) ** Yes (-) ** Yes (+) **

Telcom Yes (+) ** Yes (-) ** Yes (+) **

Cons Serv Yes (+) ** Yes (-) ** Yes (+) **

Financials Yes (+) ** Yes (-) ** Yes (+) **

Industrials Yes (+) ** Yes (-) ** Yes (+) **



RESULTS – Forecast Error Variance Decomposition (FEVD)

Three oil-risk factors explain in total 36% - 53% of the variations in 

sectoral stock returns at the 5 percent significant level

Basic material sector represent  major energy   companies  17% 

market capitalization



RESULTS – Forecast Error Variance Decomposition (FEVD)

Sensitivity of sectoral stock returns varies among different sectors 

and with aggregate stock returns, indicating heterogeneous 

characteristics in Russia equity stocks.

oil intensity of GDP in Russia is at 34% (Bouoiyour and Selmi, 2016) 
and the high oil dependency amplifies vulnerability of the economy 
to fluctuations in oil market



shocks to exchange rate oil-risk factor explains statistically 

significant 9.76% to 16.77% variation in both sectoral and 

aggregate stock returns. 

oil import dependency of around 25.6% but only 1.4% of the 

exchange is represented by oil and gas production companies



OVX and oil shocks significantly explains variations in sectoral stock returns 

with a OVX shocks explaining between 4% to 5% of stock returns variations in 

three out of the five sectors investigated 

volatility shocks as having significant impact on the Chinese stock markets than 

the effect of oil shocks using historical spot prices (Qin 2017)

Shock from exchange rates do not seems to explain sectoral stock volatility and 

this can be attributed to the Chinese monetary policy reforms



The highest contribution is from the real exchange rate (15%-

33%), followed by oil price (6%-15%) and the OVX shocks 

contributing the least (4%-6%) explanatory power to stock return 

variation. 



SUMMARY OF FINDINGS

❑OVX and oil price shocks play significant role together in 
explaining the variabilities in sectoral stocks returns in BRICS 
markets. Modeling OVX shocks together with oil price shocks 
provide a better gauge oil market risk.

❑Exchange rate shocks which show no contemporaneous effect 
on all sectoral stocks in Russia and some sectors in China. 

❑Study reveals significant heterogeneous characteristics in 
BRICS financial markets.

❑Sectoral stocks in oil-industry concentrated financial markets 
are more exposed to shocks from oil-risk factors as is the case 
for Russia and Brazil.

❑The results show the significant role of exchange rate regimes 
in transmitting shocks from exogenous oil-risk factors into 
sectoral stocks.



CONCLUSION

❑OVX and oil price shocks should be considered 
by market participant and traders as important 
source of systematic risks when formulating 
sectoral hedging and portfolio selection strategies 

❑Investors can properly predict the performance of 
sectoral stock returns by examining the OVX 
index particularly for large oil-importers like China 
and India

❑Monetary policy response to oil market news are 
important and policies should be aimed at 
financial system efficiencies, stabilization of 
exchange rates fluctuations and good regulatory 
structure of stock markets 



THANK YOU



Descriptive statistics of sectoral stocks and oil-risk 
factors



ADF and Philips Perron (PP) Unit root tests



Computation of OVX: CBOE VIX method

•Where,

• 𝑇= Time to expiration

• 𝐹= Forward index level derived from index option prices

• 𝐾0= First strike below the forward index level,𝐹

• 𝐾𝑖= Strike price of 𝑖-th out-of-the-money option; a call if 𝐾𝑖 > 𝐾0 and a put if

𝐾𝑖 < 𝐾0; if 𝐾𝑖 = 𝐾0 for both put and call

• ∆𝐾𝑖 =
𝐾𝑖+1−𝐾𝑖−1

2

• 𝑅= Risk-free interest rate to expiration

• 𝑄(𝐾𝑖)= The midpoint of the bid-ask spread for option with strike 𝐾𝑖
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Robustness check – SVAR Model 2

❑ Second definition of SVAR-reidentification with oil price as 
exogenous in the model

❑ Oil prices are taken as exogenous and are not affected by 
other risk factors (OVX and exchange rates) in the model 

contemporaneously

❑

𝜀𝑡
∆𝑜𝑖𝑙𝑝

𝜀𝑡
∆𝑂𝑉𝑋

𝜀𝑡
∆𝑒𝑟

𝜀𝑡
∆𝑠𝑟

=

𝑎11 0 0 0
𝑎21 𝑎22 0 0
𝑎31 𝑎32 𝑎33 0
𝑎41 𝑎42 𝑎43 𝑎44

𝜇𝑡
𝑜𝑖𝑙 𝑝𝑟𝑖𝑐𝑒 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑂𝑉𝑋 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑒𝑥𝑐ℎ𝑎𝑛𝑔𝑒 𝑟𝑎𝑡𝑒 𝑠ℎ𝑜𝑐𝑘

𝜇𝑡
𝑜𝑡ℎ𝑒𝑟 𝑠𝑡𝑜𝑐𝑘 𝑝𝑟𝑖𝑐𝑒 𝑠ℎ𝑜𝑐𝑘



QUESTIONS

❑Do structural shocks in oil risk factors have 
contemporaneous impact on sectoral returns?

❑Does structural shock in oil volatility index 
(OVX) significantly explain sectoral returns 

fluctuation?

❑Does modeling the OVX and oil price shocks 
together as global oil risk factors gives better 

picture of the impact oil market risk?


