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Abstract 
 

We conduct empirical analyses on comparing the spillover effects of oil price shocks on 

the volatility of stock returns between oil importing and oil exporting countries. In particular, 

we seek to study how the nature of oil price shocks differs due to the oil dependency factor 

and how the stock markets react to such shocks. Applying the multivariate GARCH-

BEKK(1,1) model, our results detect spillover effects between crude oil price and stock 

returns for all countries. The short run persistencies of shocks are smaller but the persistencies 

of shocks are very high in the long run. The results hold for both groups of countries. The 

results imply larger spillover effect from oil price shock into stock market in the oil importing 

countries.  
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1.0  INTRODUCTION 
 
Crude oil plays a prominent role in shaping the state 

of the economy as it is the main source used in 

productions of many goods. The effects of oil price 

changes on economy can be transmitted through 

direct or indirect channels. The direct channel is 

through changes on cost of production. Changes of 

oil price can pass-through into changes in production 

cost which will then transmit to consumers through 

changes in the prices of final goods. The indirect effect 

of oil price changes on economy can be observed 

when changes in oil prices leads to changes in the 

market value of stock asset/ capital, consumer 

confidence/ expectations and the investments in 

financial market.  

Although historical data showed that the 

relationship between oil price and economic 

performance (such as economic growth and inflation) 

had declined since the mid-1980s as compared to 

1970s, this does not mean oil price has no important 

effect on determining the economic activities and 

performances. The over-fluctuated of oil prices can 

be detrimental to the economic stability and growth. 

Indeed many studies have evident on the significance 

impacts of oil price shock on determining the 

economic performance. Among them, the early study 

by [1] reported significance negative impacts of oil 

prices on macroeconomic variables (GDP, inflation 

and industrial activity) and that he concluded a 

significance link between the increases in oil prices 

and the US recessions. More recently, [2] investigated 

the effects of oil price shocks on Chinese economy. 

They revealed that oil price shock had negative effect 

on output and investment but the impact on inflation 

and interest rate is positive. [3] applied a DSGE model 

to analyze the impacts of different sources of oil price 

fluctuations on macroeconomy variables. The four 
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MGARCH estimation 
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types of oil price shocks include supply shocks driven 

by political events in OPEC countries, other oil supply 

shocks, oil demand shocks for industrial commodities 

and oil demand shocks specific to the crude oil 

market. The simulation results showed that oil demand 

shocks specific to the crude oil market is the major 

shock contributed to the fluctuations of output and 

inflation in China.   

In the financial market, oil price can influence the 

stock prices through its effect on expected cash flows 

and discount rates. Oil price can influence the cash 

flow as it is used as the input for productions. Hence, 

higher oil price induces higher cost of production and 

lower demand and cash flow. Besides, higher oil price 

volatility will lead to higher inflation and expected 

interest rate due to higher uncertainty. This will then 

affect the discount rate and the value of stock asset 

[4]. Empirical studies also reported significance 

negative impacts of oil price on stock return/ volatility 

(among them include [5], [6], and [7]).  

In this paper, we conduct empirical analyses to 

study the relationship between oil price shock volatility 

and stock return volatility in oil importing and oil 

exporting countries. In particular, we seek to reveal 

how the effects of oil price shocks change in 

determining the stock markets of these two groups of 

economies. Our results show that both volatility of oil 

price changes and stock returns are mostly 

determined by the long run shock compared to the 

short run shock. The results hold across all countries. We 

also detect spillover effect from oil price shock into 

stock market with very high persistency of shock in the 

long run. Comparing the results across two groups of 

countries, we observe higher persistency of spillover 

effect in the long run for oil importing countries, 

indicating larger spillover effect from oil price shock 

into stock market in the oil importing group. 

The remaining paper is organized as follows: section 

2 explains the theoretical counterpart; section 3 

provides empirical reviews; section 4 is about data; 

section 5 explains the methodology; section 6 

discusses the results and section 7 concludes the 

findings.  

 

 

2.0  THEORETICAL COUNTERPART 
 
Theoretically, oil price can affect the financial market 

as explained in the Discount Cash Flows approach. 

According to this approach, stock prices are 

calculated as the expected future cash flows 

discounted by a rate r, i.e.  

( )

( )

E c
p

E r


                            
(1) 

 

where p indicates the stock price, c as the cash flow, 

r is the discount rate and  E  refers to the expectation 

operator. The stock return R can be realized as 

  
 

  
 

d E c d E r
R

E c E r
 

                           (2)

 

where  d  is the differentiation operator.  Therefore, 

the stock returns R are determined by the systematic 

movements in expected cash flows and discount 

rates and these two variables can be affected by the 

oil prices through different ways. Oil prices can affect 

the expected cash flows as oil is the commodity input 

used in production of many goods. Therefore, 

changes in oil prices may lead to changes in 

production costs in the same direction but the effect 

on the world economy stock prices is in the opposite 

direction. However, the effect of oil price on specific 

stock price is determined by the dependency on oil, 

i.e. whether the company is a net producer or net 

consumer of oil [8]. 

Expected oil prices can also affect the stock return 

through discount rate channel. Expected discount 

rate consists of two components, i.e. expected 

inflation and expected real interest rate. These two 

components are determined by the expected oil 

prices. Higher oil prices will impose a negative effect 

on the trade balance in net oil importing country, 

causing a downward pressure on the country’s foreign 

exchange rate but imposing higher pressure on the 

domestic inflation rate. Higher inflation implies higher 

discount rate and lower stock returns. Oil prices can 

also influence the real interest rate as oil is the 

important resource in the economy. Therefore, higher 

oil prices relative to the general price levels is 

expected to cause to higher real interest rate and the 

increases in stock returns and volume of investments 

[8].  

 

 

3.0  EMPIRICAL REVIEWS 
 

The impacts of oil prices on macroeconomics have 

long been studied. The pioneer study was conducted 

by [1], who found a significance impact of oil price on 

the economy of U.S. Since then, there had been more 

studies focused in this topic and a large number of 

studies reported significance effect of oil prices on 

economic variables such as GDP growth, inflation and 

exchange rate ([1], [8], [9] and [10]).  

While there were large studies investigating the 

impact of oil prices on economy variables, only in the 

last two decades, there had been interest to study the 

impact of oil prices on financial and stock markets. [5] 

and [8] were among the very first studies conducted 

on testing the reaction of international stock markets 

to oil price shocks. [5] detected significance impact of 

oil price shocks on determining cash flows of stock 

markets for Canada and the U.S. [8] also reported a 

significance link between stock returns and oil price 

changes in some U.S. oil companies. Since then in the 

2000s, there had been increasing numbers of studies 

investigating the related topic. In general, these 

studies reported a negative relationship between oil 

price changes on stock market performance ([11], 

[12], [13], [14] and [15]). However, some studies 

claimed that the effects of oil prices on stock market 

depend on either the country or industry is a net 

producer or net consumer of oils (see [8] and [16]).  
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There are also studies investigating the effects of oil 

prices on stock market industrial sectors (examples 

include [17], [18], [19], [20], [21] and [22]). These 

studies found a positive effect of oil prices on energy 

sectors (Oil and gas sector) but the effect is negative 

in financial and oil user sectors (such as transportation, 

chemical, medical, computer, banking and 

manufacturing). There are also inconclusive results 

reported in the electricity, engineering and financial 

sectors. From these studies, we can conclude that oil 

prices impose different impacts across industrial 

sectors and oil-related or energy sector are benefitted 

from oil price shocks. 

Apart from these, some studies distinguish the oil 

price impact from oil demand and oil supply sides.  

These studies argued that the origins or nature of oil 

shocks would trigger different responses from financial 

markets and economic variables. These studies 

include [23], [10], [19], [24], [25] and [26]. [10] showed 

that oil supply shocks impose a negative effect in the 

economy but oil demand shocks lead to a positive 

effect.  

Based on the literature review, the two main results 

can be concluded. First, the effect of oil prices on 

stock market is dependent on whether the country (or 

industry) is a net oil producer or a net oil consumer. 

Second, the effects on oil prices on economy also 

depend on the origin of shocks, i.e. either the shock is 

oil supply or oil demand attributed.  

 

 

4.0  DATA 
 
We focus the analyses in six oil importing countries 

(China, India, Netherland, South Korea, Singapore 

and Italy) and six oil exporting countries (Saudi Arabia, 

United Arab Emirates, Kuwait, Nigeria, Venezuela and 

Qatar) respectively.  

The data include the daily stock market composite 

indices and Brent oil price, ranging from 1st January 

2009 to 31st December 2013. The stock indices are 

collected from Thomson Reuters Datastream financial 

software while the Brent oil price data, quoted in U.S. 

dollar per barrel is obtained from the U.S.’s Energy 

Information Administration website 

(http://www.eia.gov). The data are converted into 

natural logarithm form. The changes of oil price is 

calculated as 
1, 1t t t

R op op


   while the returns of 

stock is indicated as 
2, 1t t t

R p p


  , where 
t

op  and 
t

p
are oil price and stock index in logarithm form 

respectively; 
1t

op


 and 
1t

p


 are their lagged one 

terms respectively.  

 
 
5.0  METHODOLOGY 
 
For the purpose of analysis, the multivariate GARCH 

BEKK model is applied. Before conducting the 

estimation, the Augmented Dicky-Fuller (ADF) unit-

root test is performed to check for the stationarity of 

data. Only the stationary data (through first 

differencing, i.e.
t

op  and 
t

p ) will be used for the 

model estimation. To be noted, 
1,t t

op R   and 

2,t t
p R   which are interpreted as changes in oil 

prices and returns of stock respectively. Finally, the 

Ljung-Box Q statistics is used to test for autocorrelation 

of the residuals of BEKK model.  

 
5.1  MGARCH-BEKK Model 

 
The Multivariate Generalized Autoregressive 

Conditional Heteroscedasticity (MGARCH) is the n-

variate of univariate GARCH model with the 

conditional variance-covariance matrix conditional 

on an information set, assume to distributed with n-

dimensional zero mean and variance H, i.e. 

1
| ~ (0, )

t t
f N



t

H . In this study, a BEKK specification is 

applied which the variance-covariance matrix can 

be written as: 

it i t-1 t-1 i i t-1
H = CC +Ae e A +BH B                      (3)                           

      
where C is the lower triangular N×N matrix of 

constants, whereas Ai and Bi are N×N matrices of 

parameters. The constant term is decomposed into a 

product of two triangular matrices in order to 

guarantee the positive semi-definiteness of 
τ

Η  [27]. 

We specify the model limit to MGARCH-BEKK (1,1) as 

previous studies show that GARCH (1,1) specification 

is the parsimonious representation of conditional 

variance that can adequately fit many econometric 

time series [28]. In this study, we have two variables 

which are stationary (changes of oil price and stock 

returns). We model the mean equations in the AR(1) 

form: 

1, 1, 1(1) (2)t tR C C R                                  (4)

 2, 2, 1(3) (4)t tR C C R                                  (5)

   

where 1,tR  is the changes of oil and 2,tR  is the stock 

returns. Since our model consists of two variables (N=2) 

so that the BEKK model can be written as follows: 

     
     

    

    
    
     

  
  

   

11,t 12,t 11 11 21

21,t 22,t 21 22 22

2

11 12 11 211,t-1 1,t-1 2,t-1

2

21 22 12 222,t-1 1,t-1 2,t-1

11,t-1 12,t-111 12 11 2

21,t-1 22,t-121 22

h h c 0 c c
=

h h c c 0 c

a a a aε ε ε
+

a a a aε ε ε

h hb b b b
+

h hb b

 
 
 

1

12 22
b b

 
Matrix Ai captures the ARCH effects while its element 

aij measures the degree of innovation from market i 

(oil price) to market j (stock return). On the other hand, 

matrix Bi captures the GARCH effects. Its elements bij 

indicate the persistence in conditional volatility 

between market i (oil price) and market j (stock return) 

[29]. In addition, the diagonal parameters in matrices 

Ai and Bi - a11, a22 and b11, b22 are interpreted as the 

effects of own past shocks and volatility on its current 

conditional variance. The off-diagonal parameters aij 

and bij, indicate to the cross-market influences on the 

conditional variances and covariances, or also known 

as volatility spillover effects. 

http://www.eia.gov/
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Under the BEKK specification, matrices Ai and Bi are 

assumed to take a diagonal form where the off-

diagonal elements in Ai and Bi are restricted to be 

zero. Due to the restrictions, now the conditional 

variance and conditional covariance equations can 

be written as: 
2 2 2 2

11, 11 11 1, 1 11 11, 1

21, 12, 22 11 11 22 1, 1 2, 2 11 22 21, 1

2 2 2 2

22, 22 22 2, 1 22 22, 1

t t t

t t t t t

t t t

h c a b h

h h c c a a b b h

h c a b h



 



 

  

 

  

   

  

 

Or written as: 
2

11, 1, 1 11, 1(5) (6) (7)t t tC C C     

2
22, 2, 1 22, 1(8) (9) (10)t t tC C C     

2 2
12, 1, 1 2, 1 12, 1(11) (12) (13)t t t tC C C       

               (6)
 

where 11,t  and 22,t
 

are the two conditional 

variance equations or volatility of oil price changes 

and volatility of stock returns respectively. 12,t
 
is the 

conditional covariance equation or volatility spillover 

effect for the interaction between oil price changes 

and stock returns. C(5) and C(8) indicate the mean 

volatility for changes of oil and stock returns 

respectively; C(6) and C(9) are short run or ARCH 

effect of oil price shock and stock returns shock 

respectively; C(7) and C(10) are interpreted as the 

long run GARCH effect or volatility effects of oil price 

shock and stock returns shock respectively; C(11) 

indicates the mean spillover effect; C(12) and C(13) 

are short run and long run spillover or interaction effect 

between oil price changes and stock returns 

respectively. 

 

5.2  Diagnostic Test – ADF test 

 

Various parametric and non-parametric tests have 

been developed for finding whether a series is 

stationary. In this study, Augmented Dicky-Fuller (ADF) 

test is performed to test for stationarity of series. The null 

hypothesis is the series is not stationary and has unit 

root, while the alternative hypothesis is the series is 

stationary and does not have unit root.  

 

H0: Series is not stationary (there is unit root)     

H1: Series is stationary (there is no unit root)     

 

The equations used in ADF tests are given as follows: 
1

0 1 1
1

p

t t i t i t
i

y t y y 


 



                           (7)

  

where 
t

y  is the log indices of oil and stock markets at 

period t,   is the differenced operator; t is the time, 

1t
y


 is the lagged term of index and 

t
  is an identical 

and independent distribution white noise process. 

From Equation (3.1),      means that the data have 

the unit root property and the data are non-stationary. 

On the other hands,      means that the data have 

no unit root, thus they are stationary [30]. 

 

 

5.3  Diagnostic Test – Ljung-Box Q Statistics 

 

The Ljung-Box Q statistics is used to test for randomness 

in the noise term, 
t
 , for the estimated MGARCH 

model. This statistic is given by: 

1 2

1

( 2) ( ) ( )
p

j

Q T T T j r j



                                   (8) 

where ( )r j  is the sample autocorrelation at lag j 

calculated from the noise term and T is the number of 

observation. Q is asymptotically distributed as 2  with 

p-k degree of freedom and k is the number of 

explanatory variables. The Q statistic is used to test the 

null hypothesis that the model is correctly specified, or 

equivalently, that the noise terms are random [31]. 

 

 
6.0  RESULTS AND DISCUSSION 
 
The results of unit-root test show that oil price and stock 

index (in log form) for most cases are not stationary at 

their levels but they are stationary after the first 

differenced transformation (see Table 1). Therefore, 

the data in first differencing are used in the estimation 

(oil price changes and stock returns).  

The estimation results of MGARCH-BEKK(1,1) are 

summarized in Table 2 and 3. We focus the discussion 

on the variance-covariance equations. The results 

show that the mean volatility C(5), C(8) and C(11) for 

all countries are very closed to zero indicating no large 

spike or fluctuation in the oil price changes and stock 

returns and that the oil and financial market are 

stable.  

Looking at the short run effect of shocks for both 

variables, C(6) and C(9), the effects are very small in 

the short run with larger effect in oil volatility equation. 

Also, the short run ARCH effect of oil volatility is higher 

in the oil importing oil countries than the oil exporting 

countries. Checking at the long run effect of shocks, 

C(7) and  C(10), our results show that the values are 

very high for both oil  volatility and stock returns 

volatility equations. In general, the long run volatility 

effect of shock is slightly higher in determining the oil 

volatility than the stock returns volatility. Comparing 

the results between two groups of countries, we 

observe that the long run volatility effect of oil price 

shock is slightly higher in the oil exporting countries.  

Checking at the interaction between oil price and 

stock returns variables, our results detect the evidence 

of interaction with much larger long run spillover effect 

and relatively lower short run effect of spillover shock. 

The long run spillover effect is relatively higher for oil 

importing countries compared to oil exporting 

countries, implying larger oil price shock on 

determining the stock performance experienced in oil 

importing countries.  

In overall, we can summarize our results as follows: 

First, the long run effect of shocks and spillover effect 

are very high compared to the short run values. 

Second, the long run effect of stock returns shocks and 

spillover effect are slightly higher in oil importing 

countries, but the effect of oil shock is slightly higher in 
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the oil exporting group. Third, we detect interaction or 

spillover effect between oil and stock variables with 

slightly higher effect in oil importing countries.  

Our results are well-specified and have no 

autocorrelation problem. Q statistics do not reject the 

null hypothesis of no autocorrelation. The results are 

summarized in Table 4 and 5. 

 

 

Table 1 Results of ADF Unit-Root Test 

 
Variable Country Test-statistics 

Level First difference 
Oil price World  -3.514956** -45.57276*** 

Stock index Kuwait 
Nigeria 
Qatar 

Saudi Arab 
UAE 

Venezuela 
China 
India 
Italy 

Netherlands 
Singapore 

South Korea 

-1.140456 
-2.073875 
-2.763108 
-2.871828 
-0.692976 
0.694012 

-4.314132*** 
-2.615493 
-2.118707 
-2.455512 
-2.471740 

       -2.923813 

-38.87070*** 
-30.35574*** 
-27.24029*** 
-42.99601*** 
-35.86489*** 
-34.12402*** 
-44.83571*** 
-43.12472*** 
-42.32155*** 
-41.91948*** 
-42.63244*** 

       -43.11305*** 

Note: *** indicates significant at 1% level 

 

Table 2 Results of MGARCH-BEKK – Oil Exporting Countries 

 

 Mean equation 

Parameter Estimated value 

 Qatar Kuwait Saudi Arabia Nigeria UAE Venezuela 

C(1) 

C(2) 

C(3) 

C(4) 

0.0003 

-0.0191 

0.0003** 

0.0455** 

0.0003 

-0.0065 

0.0000 

0.1535*** 

0.0004 

-0.0109 

0.0002*** 

0.0496* 

0.0003 

-0.0123 

0.0002 

0.2913*** 

0.0003 

-0.0194 

0.0002 

0.1848*** 

0.0004 

-0.0008 

0.0013*** 

0.1247*** 

 Variance-covariance equation 

C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

C(10) 

C(11) 

C(12) 

C(13) 

0.0000*** 

0.0112*** 

0.9828*** 

0.0000*** 

0.0674*** 

0.9360*** 

0.0000* 

0.0275*** 

0.9591*** 

0.0000*** 

0.0145*** 

0.9788*** 

0.0000*** 

0.0615*** 

0.9250*** 

0.0000 

0.0299*** 

0.9515*** 

0.0000*** 

0.0156*** 

0.9773*** 

0.0000*** 

0.0770*** 

0.9029*** 

0.0000*** 

0.0347*** 

0.9394*** 

0.0000*** 

0.0155*** 

0.9779*** 

0.0000*** 

0.1399*** 

0.7780*** 

0.0000 

0.0466*** 

0.8723*** 

0.0000*** 

0.0085*** 

0.9855*** 

0.0000*** 

0.0769*** 

0.9189*** 

0.0000 

0.0256*** 

0.9516*** 

0.0000*** 

0.0159*** 

0.9773*** 

0.0000*** 

0.1371*** 

0.8228*** 

0.0000 

0.0467*** 

0.8968*** 

Note: *** indicates significant at 1% level  
 

Table 3 Results of MGARCH-BEKK – Oil Importing Countries 

 

 Mean equation 

Parameter Estimated value 

 China India Italy Netherlands Singapore South Korea 

C(1) 

C(2) 

C(3) 

C(4) 

0.0004 

-0.0145 

0.0000 

-0.0491** 

0.0004 

-0.0140 

0.0004* 

0.0006 

0.0004 

0.0098 

0.0002 

0.0050 

0.0004 

0.0034 

0.0004* 

0.0393* 

0.0003 

-0.0362* 

0.0003* 

-0.0080 

0.0004 

-0.0349* 

0.0003* 

-0.0032 

 Variance-covariance equation 

C(5) 

C(6) 

C(7) 

C(8) 

C(9) 

C(10) 

C(11) 

C(12) 

C(13) 

0.0000*** 

0.0408*** 

0.9502*** 

0.0000*** 

0.0000 

0.9971*** 

0.0000*** 

0.0016 

0.9734*** 

0.0000*** 

0.0190*** 

0.9734*** 

0.0000*** 

0.0351*** 

0.9591*** 

0.0000** 

0.0258*** 

0.9662*** 

0.0000*** 

0.0178*** 

0.9737*** 

0.0000*** 

0.0465*** 

0.9382*** 

0.0000*** 

0.0288*** 

0.9558*** 

0.0000*** 

0.0183*** 

0.9727*** 

0.0000*** 

0.0458*** 

0.9425*** 

0.0000*** 

0.0290*** 

0.9575*** 

0.0000*** 

0.0186*** 

0.9735*** 

0.0000*** 

0.0430*** 

0.9482*** 

0.0000** 

0.0283*** 

0.9608*** 

0.0000*** 

0.0147*** 

0.9783*** 

0.0000*** 

0.0376*** 

0.9549*** 

0.0000** 

0.0235*** 

0.9665*** 

Note: *** indicates significant at 1% level 
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Table 4 Results of Ljung-Box Q Statistics – Oil Exporting Countries 

 
Lag Q-statistics  

Qatar Kuwait Saudi Arabia UAE Venezuela Nigeria 
1 
2 
3 
4 
5 

10 
20 

0.4376 
0.4844 
0.5262 
0.5915 
0.8410 
2.3327 
13.471 

0.1449 
0.1450 
0.1836 
0.2153 
0.3512 
1.7947 
12.583 

0.1032 
0.1137 
0.1555 
0.2589 
0.3707 
1.7257 
14.319 

0.5754 
0.5884 
0.6121 
0.6661 
0.8455 
2.3684 
12.096 

0.0432 
0.0445 
0.0486 
0.0660 
0.2634 
1.4980 
11.925 

0.3411 
0.3560 
0.4258 
0.4669 
0.7118 
2.1530 
12.282 

 

Table 5 Results of Ljung-Box Q Statistics – Oil Importing Countries 

 
Lag Q-statistics 

China Netherlands Singapore India Italy South Korea 
1 
2 
3 
4 
5 

10 
20 

0.4360 
0.4673 
0.5087 
0.5709 
0.7430 
1.8799 
14.660 

0.0434 
0.0585 
0.0803 
0.0807 
0.0879 
2.6292 
15.292 

1.6911 
1.7128 
1.7862 
1.9158 
2.1105 
4.1875 
16.192 

0.1779 
0.2335 
0.2942 
0.3381 
0.4281 
1.7090 
13.439 

0.0111 
0.0133 
0.0596 
0.0609 
0.0776 
2.3646 
16.234 

1.3388 
1.3388 
1.3807 
1.5586 
1.8635 
3.7870 
15.239 

 
 
7.0  CONCLUSION 
 
We conduct empirical analyses on investigating the 

spillover effect from oil price shock into stock market. 

The results are compared between oil importing and 

oil exporting countries. Using the multivariate GARCH-

BEKK(1,1) specification, our results reveal spillover 

effect in all countries. The spillover effect of oil price 

shock on stock performance is higher in the oil 

importing group. The effect of long run shock is much 

larger compared to the short run shock. The result 

holds for the oil volatility, stock returns volatility and the 

interaction of both equations respectively.  

The results are expected as oil importing countries 

are more dependent on using oil as the main 

commodity in their productions especially the 

manufacturing/ industrialized countries. Therefore, 

changes in oil prices may have large impact in 

influencing their expected cash flow and discount 

rate as explained in the discount cash flow theory. The 

results confirm that oil dependency factor is matter in 

determining the impacts of oil price shocks on stock 

market performances. The results also imply the 

significance impacts of oil price shocks on 

determining the stock market performances are of 

globally nature through spillover effects due to trade 

integration and networking.  
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