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Introduction  

     This study is motivated by the significant stock market 

reactions to the recent world oil price fluctuations. For 

instance, since June 2014, the oil price has been dropping 

rapidly and unexpectedly, decreasing from $105 to $40 per 

barrel, suggesting more than 55% decline of world oil price. 

Consequently, the stock market in BRICS and G7 respond 

to the oil price change, which as showed in Figure 1 and 2. 

For instance, Russia and Brazil are suffering the decline of 

crude oil as major oil exporting countries. China is suffering 

the rapid plumping of stock price recently.  On the contrary, 

the U.S., Germany and Japan stock market show an 

increasing trend. One of the explanations is attributed to the 

oil aggregate-demand side decrease. For example, the 

contraction in China’s manufacturing sectors added to the 

gloom which led to a decrease of oil demand, meanwhile, 

China’s GDP growth has slowed from 10.5% annually from 

1993 through 2007, to around 6.8% in 2015. Therefore, the 

market participants, the investors, the policy makers, and the 

governments in BRICS have paid high attention to the 

volatility correlation related with the oil and stock markets. 

     In the past decades, BRICS are becoming influential oil 

importing and exporting countries and major economies. 

Russia and Brazil are the two major exporters in the world 

while China and India are the second and fourth largest oil 

consumers after the U.S. and Japan. In 2014, according to 

the data released by IMF, the BRICS’s GDP reached $32.5 

trillion, about 30% of the world GDP. The BRICS’ GDP is 

only less than G7’s by 7 – 8 %. In the future, the BRICS are 

becoming more and more important players in global 

economy. However, the emerging stock markets are less 

efficiency. In the previous studies, a number of studies 

investigate the influence of emerging stock market 

development, such as macroeconomic variables, 

international capital flows, international trade, and so on.   
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Therefore, it would be particularly important to study the 

spillover effects in BRICS due to the rapid development of 

economy and stock markets as well as the oil demand and 

supply changes. 

The volatility spillover effects between world oil price 

shocks and stock returns has become a popular subject in 

financial and energy economics (e.g. Arouri et al., 2011; 

Sadorsky, 2012; Chang et al., 2013; Basher and Sadorsky, 

2016; Boubaker and Raza, 2017). The literature has     

investigated the dynamic conditional correlations of oil price 

shocks on stock returns focusing on the developed countries, 

which perceives a positive or negative reaction to oil price 

shocks.  

In this paper, employing dynamic conditional correlation 

representation (Engle, 2002), we compare and investigate 

volatility spillover effects between oil price shocks and stock 

markets in BRICS and G7 by using daily data from Jan 1, 

1992 to Jan 30, 2015. The present paper has three  

goals. First, we examine dynamic correlations between oil 

markets and stock markets in both BRICS and G7. We 

compare the market reactions to oil shocks between the 

BRICS and the G7. The attractiveness of this investigate 

lies in the influential roles of BRICS in the world oil market 

and economy and the lack of the research in emerging 

markets. For comparison purpose, we include seven 

developed countries in the context of G7. It is important to 

consider the oil price shock effects in the primary developing 

countries. In addition, the study examines condition 

volatility for oil market shocks and stock returns for each 

country. Second, the study investigates the investors’ 

reactions to oil shocks during special periods such as the 

recent global financial crisis in 2008, housing bubble, tech 

bubble, and economic recovery. Finally, we investigate 

whether the spillover effects are significantly different 

between oil importing and exporting economies.  

       This study shows three major findings. First, results of 

DCC-GARCH representation show positive and significant 

spillover effects on both BRICS and G7, suggesting that the 

volatility of oil price leads to changes of stock returns on 

both emerging and developed markets. A positive volatility 

correlation suggests the higher fluctuations of the oil market 
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leads to more volatile stock returns, which indicates stock 

market investors respond to oil shocks sensitively. For 

instance, Panel c in Table 3 and 4 results provide evidence 

for the positive conditional correlations. Figure 1 and 2 show 

the co-movements of stock and oil markets during 1992 to 

2015. Figure 3 and 4 show dynamic correlations during the 

sample period. Also, these results indicate that we cannot 

find significant differences of volatility correlation between 

emerging and developed countries. Second, the recent 

financial crisis around 2008 increased the dynamic 

conditional correlations indicating the economic recession 

exacerbating the fluctuations of markets. The results indicate 

spillover effects between oil and stock markets are impacted 

by the economic conditions. Finally, we find significant 

spillover effects for both oil-importing and oil-exporting 

countries, but we cannot identify the significant difference 

between them, although there is alternative signs showing up 

over time.  

       The study contributes to the literature in several ways. 

First of all, this study provides evidence on dynamic 

spillover effects of oil price on stock returns for both BRICS 

and G7, especially, the present study provides evidence for 

the dynamic correlation in primary emerging countries - 

BRICS. The finding implies that oil markets play an 

important role for stock market performance, suggesting 

participants paying close attention to fluctuation of oil 

markets. However, employing DCC-GARCH 

representation, we cannot find evidence for the significant 

difference on the dynamic correlation and covariance 

between developed markets and emerging countries. In 

addition, univariate GARCH results show mixed results 

between oil prices and market returns, suggesting the mean 

effects cannot appropriately estimate spillover effects in this 

study. Second, our results provide evidence that spillover 

effects between oil and stock markets are related with 

economic conditions over time such as financial crisis, tech 

bubble, and economic recovery. Figure 3 and 4 show the 

evolution of dynamic conditional correlations from DCC- 

GARCH model for both BRICS and G7. Finally, this study 

cannot find the significant difference of spillover effects 

between oil-importing and oil – exporting countries.      

    The organization of the remainder of the paper is as 

follows: Section 2 shows literature review. Section 3 

presents out data and methodology. Section 4 presents 

research models and hypothesis. Section 5 presents and 

discusses our results. Section 6 concludes. 

 

Background and literature review 

The target countries description 

     On one hand, we describe the most important oil 

importers in advanced and emerging countries.  U.S. was the 

largest crude oil importer with imports of 11 billion barrels 

per day (bpd) in 2008, which accounted for 63% of the 

domestic consumption that year. U.K. was one of the major 

importer as well. France relied on a diversified set of imports 

to meet most of its oil and gas consumption. France was the 

world's 12th largest oil consumer in 2012. As a net importer 

of oil and natural gas, the net imports petroleum and other 

liquids of Italy were over 1.1 million dollars bpd in 2013. 

Germany was the largest energy consumer in Europe and the 

eighth-largest energy consumer in the world in 2012. In 

particular, Germany imported 112.8% of its domestic 

consumption (or nearly 3 billion bpd) in 2008. Japan was the 

world's largest liquefied natural gas importer, second-largest 

coal importer, and third-largest net importer of crude oil and 

oil products. India was the fourth-largest consumer of crude 

oil and petroleum products in the world in 2013, after the 

United States, China, and Japan. India depended heavily on 

imported crude oil, mostly from the Middle East. China was 

the world's second-largest consumer of oil and was projected 

to move from second-largest net importer of oil to the largest 

in 2014. China was the world's most populous country with 

a fast-growing economy. Rapidly increasing energy 

demand, especially for liquid fuels, has made China 

extremely an influential in the world energy markets.  

     On the other hand, in terms of exporters, Canada was the 

world’s fifth largest energy producer and the principal 

source of the U.S. energy imports. It ranked 6th and 10th in 

crude oil production and exporting respectively in the world 

in 2013. Russia’s economy is highly dependent on its 

hydrocarbons, and oil and gas revenues account for more 

than 50% of the federal budget revenues. Russia was the 

third largest oil exporter in 2012. Brazil was the 8th largest 

total energy consumer, the 10th largest producer in the 

world, and the largest producer of petroleum and other 

liquids in South America in 2013. The trigger of the 2014-

2015 global oil crash was that the Saudis had refused to agree 

to production decrease being pushed by some OPEC 

members, instead choosing to let the market play out for the 

time being.  

 

Literature review 

     In the macroeconomic field, crude oil is considered as an 

important fundamental to impact economy. Since the 1970s 

oil price shocks and Hamilton (1983) seminar work arguing 

the oil shocks contributing to macroeconomy recessions in 

the U.S., a large literature explores the associations between 

oil price shocks and macroeconomy. These studies have 

attracted the interests of financial practitioners, market 

participants, and policy makers. This bulk of studies focus 

on the relationships between oil price shocks and stock 

markets on developed countries. In particular, people have 

paid much attention on connections between oil shocks and 

stock markets through the effects on cash-flows and 

earnings. The reason is because stock returns depend on 

expected cash flows discounted by interest rate, as proposed 

in the seminar work by Chen et al. (1986). Taghizadeh-

Hesary et al., (2016) show that oil price shocks on GDP 

growth in the U.S. and Japan is much lower than that in 

China. In the global financial market, crude oil can be 

viewed as a crucial linkage between goods and stock markets 

(assets). Orthodox financial theory holds that stock returns 

depend on the discounted value of expected cash flows 

(Chen et al., 1986) because a change in the price of oil can 

have a major effect on firms’ cash flows. It stands to reason 

that oil prices can increase or decrease firm value, or 

equivalently, stock returns. Hence, it presents questions 

about volatility spillovers between oil markets and stock 

markets.  
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      Figure 1  G7 Stock Markets and Oil Markets in Levels 

 
        

       Figure 2  BRICS Stock Markets and Oil Markets in Levels 
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              Figure 3 Dynamic Conditional Correlation between Stock and Oil markets in G7 

 

           Figure 4 Dynamic Conditional Correlation between Stock and Oil markets in BRICS 
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  Referring to oil importing countries, an increasing oil price 

tends to reduce stock returns, because it results in a high cost 

for the oil user. In contrast, the oil exporting countries have 

a positive reaction in stock markets (Arouri and Nguyen, 

2010; Hamilton, 1988, 1996). Nasir, M.A. et al. (2018) claim 

substantial differences and asymmetries in the response of 

major oil-exporting economies such as Russia vs. Brazil, and 

India versus China. In particular, the India economy seems 

to be more vulnerable to oil price shocks on GDP, inflation 

and balance of trade. Furthermore, Kilian (2009) identifies 

the underlying demand and supply shocks in the global crude 

oil market, such as oil supply shocks, aggregate demand 

shocks, and oil specific-demand shocks. He finds that the 

identification of these shocks is crucial not just for 

explaining fluctuations of the oil price, but also for 

understanding the response of the economy related to the oil 

price fluctuation. Kilian and Park (2009) extend the previous 

SVAR model to investigate how these oil fluctuations 

impact stock markets. They find the demand and supply 

shocks driving the global crude oil market jointly account 

for 22% of the long-term movement of the U.S. stock 

returns. The oil specific-demand shocks have a negative and 

significant impact on the U.S. stock returns’ fluctuation.  

Fang and You (2013) find that there are negative impacts on 

China and India’s stock returns when the oil price fluctuation 

is driven by oil demand shocks, but there is significant 

positive impacts on Russia's stock returns when the oil price 

movement is driven by oil-specific supply shocks. 

     Some studies show the positive relationship between 

stock returns and oil shocks. For example, Jones and Kaul 

(1996) examine stock returns in developed countries, 

Canada, the U.S., the U.K., and Japan, and they find 

significant and negative effects. Filis et al. (2011) show 

negative relationships between the oil price and stock returns 

in Canada, Mexico, Brazil, the U.S., Germany and the 

Netherlands. On the contrary, some studies show a positive 

relationship. Aloui et al. (2012) show a positive relationship 

between oil shocks and the stock markets of the six Central 

and Eastern European countries, including Poland, Hungary, 

Czech Republic, Slovakia, Romania and Croatia. Ono 

(2011) uses a VAR model with monthly data for emerging 

markets from January 1999 to September 2009, and find a 

significantly positive relationship between oil shocks and 

stock returns. Moreover, other studies identify a significant 

structural break around a financial crisis. Mollick and Assefa 

(2013) employ standard GARCH and MGARCH–DCC 

models to explain daily U.S. stock returns and find a 

negative relationship between the U.S. stock returns and the 

oil price during prior crisis period but a positive relationship 

from mid-2009 and onwards. Finally, Fayyad and Daly 

(2011) indicate the predictive power of the oil price for stock 

returns increased after a rise in the oil price during global 

financial crises in GCC countries.   

     The above literatures focus on price (mean) spillovers in 

the oil and stock markets, whereas recently more and more 

studies are concerned with volatility spillover effects. Arouri 

et al. (2011) show that the existence of significant volatility 

spillovers between oil and sector stock returns in Europe and 

the United States. Further, they find that the spillovers are 

unidirectional from oil markets to stock markets in Europe, 

but bidirectional in the United States by VAR-GARCH 

models. Sadorsky (2012) shows that the stock prices of clean 

energy companies correlate more highly with technology 

stock prices than with oil prices by using DCC-GARCH. 

Similarly, comparing among different MGARCH models, 

Chang et al. (2013) find DCC – GARCH is the best 

measurement of conditional correlations. Mensi et al. (2017) 

investigate short- and long-run dependence based copula 

method and find dependence structure varies across market 

conditions and under investment horizons in four developed 

markets. Ji et al., (2018) investigate the dynamic dependence 

between BRICS stock returns and oil shocks using copula-

GARCH- based CoVaR approach.  

     However, to our knowledge, there are few studies 

investigating dynamic correlation between oil and stock 

markets in primary emerging markets –BRICS, and the 

results from the previous studies show ambiguous results. 

Hence, it’s valuable to clarify the dynamic correlations 

between the two markets in BRICS.  Further, comparison 

analysis between BRICS and developed countries is 

valuable in terms of oil-stock relationship area with different 

economic conditions. Finally, it’s important to investigate 

the dynamic correlation between oil and stock markets 

during special economic conditions such as financial crisis, 

tech bubble, and economic recovery. In addition, we think 

it’s valuable to investigate the primary drivers of the co-

movement between oil and stock markets observed over time 

for both oil-importing and oil-exporting countries.    

 

Data and methodology  

     The data in our analysis is based on a daily frequency 

from the time period of January 1, 1992 until January 30, 

2015. All data is collected from DataStream. For the 

analysis, daily data are used for the twelve indices, namely 

S&P500 composite, FTSE100 (London Stock Exchange-

FTSE), NIKKEI 225, and the market price of France, Italy 

Germany and South Africa are from DataStream market 

price indices: Brazil- BOVESPA; São Paulo Stock 

Exchange Index; Russia- RTS index; India- Bombay Sensex 

100; and China-Shanghai SE Composite. 

      For each data series, continuously compounded daily 

returns are calculated as ln (pt/pt − 1), where pt is the daily 

closing price. As for oil price, two benchmark daily closing 

prices are available: West Texas Intermediate Cushing 

(WTI) quoted in USD per barrel and Brent Crude Oil Index 

provided by EIA database (Log difference). In our analysis, 

we employ Brent Oil Index since it accounts for more than 

60% of the world’s daily production (Maghyereh, 2006). 

The stock price data is used to calculate the daily returns on 

individual markets. All data are expressed in U.S. Dollars in 

order to consistently gauge the homogeneous features on 

empirical results. The summary statistics for the stock and 

oil prices and returns are shown in Table 1A and Table 1B 

in the Appendix. 

      Table 2A and Table 2B set out the correlation matrices 

between the oil returns and the stock returns in the whole 

sample. The tables show us significant correlations between 

the oil and stock markets.     

 

Research models and Hypothesis 

 The proposed hypotheses are as follows: We expect 

positive and significant spillover effects between oil markets 

and stock markets in both BRICS and G7. We expect the 

spillover effects between two markets in BRICS and G7 are 
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significantly affected by the economic conations, such as 

recent financial crisis in 2008, housing bubble, tech bubble, 

and economic recovery. We expect there is no significant 

difference spillover effects between importing and exporting 

countries.  

 Following the literature review, multivariate GARCH 

(MGARCH) models are efficient methodologies for 

dynamic spillover effects in stock markets, although Caporin 

and McAleer (2013) discussed the limits of DCC 

representation for estimating and forecasting time-varying 

conditional correlations.  As discussed in the research of 

Bauwens and Rombouts (2006), Engle (2002) proposed 

DCC models by making the conditional correlation matrix 

time-dependent. The study claimed DCC model as a 

generalization of the CCC model, in which the assumption 

that the conditional correlations are constant may seem 

unrealistic in many empirical applications.  On the other 

hand, DCC models open the door to using flexible GARCH 

specifications in the variance part. The conditional variances 

(together with the conditional means) can be estimated using 

N univariate models (Bauwens and Rombouts, 2006). In 

particular, the DCC models are estimated more efficiently in 

two steps. In the first step, univariate GARCH models are 

employed to estimate the variance. In the second step, 

correlations are estimated based on the residual predicted 

from step 1.  

 The mean equation is modeled as: 

 

      Rett=δ0+ δ1 Rett-1+ δ2OILt-1+εt       (1) 

     Where Rett=( Rett
US

, Rett
UK

, Rett
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, Rett
FRA

, RetITA, RetJA
,     

 Rett
GER,  Rett

RUS  ,Rett
BR ,Rett
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The conditional variance is modeled as: 

 

     Ht = DtRtDt (2) 

     Where Rt is the correlation matrix of interest and Dt is a     

 diagonal matrix. The elements in Dt are with i

th  where    

      i =(Gravelle & Li, 2013 Canada, Japan, Swithland). We    

use a two-stage approach to estimate the covariance Ht.     

   First of all, i

th  is estimated by fitting univariate    

  volatility models. Second, the residuals are transformed    

 from the first stage uti=εt/ i

th , and then the parameters   

  of conditional correlation are estimated by using uti . 

 

The evolution of the correlation is modeled as: 

 

Qt=(1-α-β)  + αut-1ut-1^+ β Qt-1  (3) 

Where α+β<1; =E[Ut Ut’] is unconditional variance –

covariance matrix of Ut; Qt: time-varying conditional 

variance-covariance matrix of Ut. 

 

Rescale Qt to obtain the correlation matrix: 

 

Rt =  
1 1 1 1 1 1 1 1 1 1 1
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(5) 

where i=(Gravelle & Li, 2013 Canada, Japan, Swithland), 
i

q  

and 
i OIL

q


 are the single diagonal elements of Q  and Qt. 

 

Empirical Findings and Discussions 

Oil prices and stock market movements 

    The graphical representation of the oil price and stock 

price over time is shown in Figure 1 and 2. Considering the 

shocks in oil markets through the sample periods, we find 

that the world oil market shared similar movement with the 

stock markets during these oil shock periods in both BRICS 

and G7.  

     Specifically, figure 1 shows how the G7 stock market and 

the world oil price are interrelated over the sample period. 

Before 1997, the oil price was stable overtime, suggesting 

oil markets were unrelated to stock markets. During 1997 to 

1998, oil price decreased, but stock prices in G7 remain 

increasing, except for Japan. In this period, Japan was 

suffered the seriously Asia financial crisis. After 1999, in the 

most G7 there were obvious spillover effects between the 

stock and oil markets. Afterwards, during 2004 to mid-2006, 

the oil market exhibited a continuous increase attributed to 

the oil aggregate demand increase and China economic rapid 

growth, while the stock price increased as well. In the recent 

financial crisis and recovery period, from 2008 to 2010, the 

spillover effects are significant in all G7. In 2014, oil 

markets suddenly dropped while the majority of stock 

markets remained stable after June 2014.   

     Figure 2 shows how BRICS stock markets and the 

world oil price are interrelated over the sample period. 

During 1997 to 1998, along with the oil price crash, stock 

markets in China, India, Brazil, and Russia were suffering 

the Asia financial crisis. During 1999 to 2003, the spillover 

effects between the world oil and BRICS stock markets 

were wobble.  From 2004 to 2008, both the BRICS stock 

and world oil price exhibited an upward trend and high co-

movement, except that in China. However, after mid-2009, 

the oil and stock markets have very weak spillover effects. 

Totally, before the 2008 global financial crisis, the BRICS 

had the stronger spillover effects between oil and stock 

markets than that of G7, while after that, the BRICS have 

much weaker spillover effects. 
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Table 1A Stock and Oil Markets Descriptive Statistics G7 01/01/1992-1/30/2015 

 U.S. U.K. CANADA FRANCE JAPAN ITALY GERMANY WTI BRENT 

Mean 1092.84 8261.16 820.90 1980.31 133.85 676.87 1200.82 48.76 49.79 

Max 2090.57 13963.04 1745.45 3974.55 212.59 1401.40 2264.89 145.31 144.07 

Min 394.50 4020.41 212.32 736.80 63.26 275.88 477.95 10.82 9.22 

S.D. 393.56 2306.71 466.02 793.81 34.36 254.27 448.72 32.12 36.02 

Skewness -0.05 -0.06 0.31 0.30 0.32 0.78 0.36 0.65 0.73 

Kurtosis 2.59 2.21 1.56 2.31 2.39 3.14 2.24 2.04 2.06 

N 6024 6024 6024 6024 6024 6024 6024 6024 6024 

 

Table 1A (Continue). Stock and Oil Markets Descriptive Statistics BRICS 01/01/1992-01/30/2015 

 BRAZIL RUSSIA INDIA CHINA SOUTH AFRICA WTI BRENT 

Mean 14941.73 740.58 58.48 246.80 2129.90 48.76 49.79 

Max 44629.79 2487.92 169.87 810.33 5005.56 145.31 144.07 

Min 1158.77 38.53 14.69 38.74 689.58 10.82 9.22 

S.D. 12256.73 687.85 40.68 142.51 1560.55 32.12 36.02 

Skewness 0.83 0.58 0.69 1.02 0.30 0.65 0.73 

Kurtosis 2.29 1.96 1.97 3.85 1.70 2.04 2.06 

N 6024 5065 6024 6024 5110 6024 6024 

 

Table 1B Stock and Oil Returns Descriptive Statistics G7 01/01/1992-01/30/2015 

 U.S. U.K. CANADA FRANCE JAPAN ITALY GERMANY WTI BRENT 

Mean 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Max 0.11 0.12 0.10 0.11 0.13 0.11 0.16 0.16 0.15 

Min -0.09 -0.11 -0.14 -0.11 -0.11 -0.11 0.07 -0.17 -0.17 

S.D. 0.01 0.01 0.01 0.01 0.02 0.02 0.01 0.02 0.02 

Skewness -0.25 -0.13 -0.82 -0.09 0.00 -0.13 0.04 -0.20 -0.10 

Kurtosis 12.37 12.01 14.45 9.03 7.12 7.60 7.12 8.56 7.10 

N 6024 6024 6024 6024 6024 6024 6024 6024 6024 

 

Table 1B (Continue) Stock and Oil Returns Descriptive Statistics BRICS 01/01/1992-01/30/2015 

 BRAZIL RUSSIA INDIA CHINA SOUTH AFRICA WTI BRENT 

Mean 0.00 0.00 58.48 0.00 0.00 0.00 0.00 

Max 0.20 0.23 169.87 0.71 0.13 0.16 0.15 

Min -0.21 -0.19 14.69 -0.39 -0.13 -0.17 -0.17 

S.D. 0.02 0.03 40.68 0.02 0.02 0.02 0.02 

Skewness -0.44 -0.15 0.69 4.25 -0.45 -0.20 -0.10 

Kurtosis 13.27 8.49 1.97 146.69 11.41 8.56 7.10 

N 6024 5066 6024 6024 6024 6024 6024 
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Table 2A Stock and Oil Prices Correlation Matrix 01/01/1992-01/30/2015 

 U.S. U.K. CANADA FRANCE JAPAN ITALY GERMANY RUSSIA BRAZIL INDIA CHINA 
SOUTH 

 AFRICA WTI BRENT 

G7               

U.S. 1              

U.K. 0.8979* 1             

CANADA 0.7899* 0.7661* 1            

FRANCE 0.8528* 0.9231* 0.8949* 1           

ITALY 0.6345* 0.8507* 0.5787* 0.8575* 1          

JAPAN -0.2860* -0.1885* -0.2843* -0.2469* -0.2242* 1         

GERMANY 0.8789* 0.9169* 0.9105* 0.9563* 0.7305* -0.1368* 1        

BRICS               

RUSSIA 0.6339* 0.7107* 0.9497* 0.8540* 0.6035* -0.2668* 0.8434* 1       

BRAZIL 0.5551* 0.5860* 0.9084* 0.7331* 0.4160* -0.2123* 0.7839* 0.9126* 1      

INDIA 0.6185* 0.6070* 0.9350* 0.7763* 0.4268* -0.1151* 0.8281* 0.9063* 0.9342* 1     

CHINA 0.6097* 0.6224* 0.8383* 0.7761* 0.5124* -0.2896* 0.7933* 0.8284* 0.8510* 0.8588* 1    
SOUTH 
 AFRICA 0.7605* 0.7246* 0.9717* 0.8288* 0.4736* -0.2320* 0.8783* 0.9244* 0.9025* 0.9252* 0.7977* 1   

WTI 0.6604* 0.6193* 0.9510* 0.7810* 0.4259* -0.2440* 0.8159* 0.9179* 0.8956* 0.9059* 0.7746* 0.9268* 1  

BRENT 0.6543* 0.5939* 0.9419* 0.7423* 0.3610* -0.2337* 0.7956* 0.9023* 0.8909* 0.8987* 0.7581* 0.9293* 0.9898* 1 

 

Table 2B Stock and Oil Returns Correlation Matrix 01/01/1992-01/30/2015 

 U.S. U.K. CANADA FRANCE JAPAN ITALY GERMANY RUSSIA BRAZIL INDIA CHINA 

SOUTH 

AFRICA WTI BRENT 

G7               

U.S. 1              

U.K. 0.8979* 1             

CANADA 0.7899* 0.7661* 1            

FRANCE 0.8528* 0.9231* 0.8949* 1           

ITALY 0.6345* 0.8507* 0.5787* 0.8575* 1          

JAPAN 

-

0.2860* 

-

0.1885* -0.2843* -0.2469* -0.2242* 1         
      

GERMANY 0.8789* 0.9169* 0.9105* 0.9563* 0.7305* -0.1368* 1        

BRICS               

RUSSIA 0.6339* 0.7107* 0.9497* 0.8540* 0.6035* -0.2668* 0.8434* 1       

BRAZIL 0.5551* 0.5860* 0.9084* 0.7331* 0.4160* -0.2123* 0.7839* 0.9126* 1      

INDIA 0.6185* 0.6070* 0.9350* 0.7763* 0.4268* -0.1151* 0.8281* 0.9063* 0.9342* 1     

CHINA 0.6097* 0.6224* 0.8383* 0.7761* 0.5124* -0.2896* 0.7933* 0.8284* 0.8510* 0.8588* 1    
SOUTH 

AFRICA 0.7605* 0.7246* 0.9717* 0.8288* 0.4736* -0.2320* 0.8783* 0.9244* 0.9025* 0.9252* 0.7977* 1   

WTI 0.6604* 0.6193* 0.9510* 0.7810* 0.4259* -0.2440* 0.8159* 0.9179* 0.8956* 0.9059* 0.7746* 0.9268* 1  

BRENT 0.6543* 0.5939* 0.9419* 0.7423* 0.3610* -0.2337* 0.7956* 0.9023* 0.8909* 0.8987* 0.7581* 0.9293* 0.9898* 1 
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Table 3 Estimation Results for DCC-GARCH Models G7 01/01/2002-01/30/2015 

 

 U.S. U.K. CANADA FRANCE JAPAN ITALY GERMANY 

Panel A: Conditional Mean Equation Parameters 

δ0 .000*** .000*** .000*** .000*** 0.000 .000*** .001*** 

 (.000) (.000) (.000) (.000) (.000) (.005) (.000) 

δ1 -.024* -.004 .111*** 0.006 -4.813*** .027** .008 

 (.076) (0.743) (.000) (0.627) (0.000) (.042) (.571) 

δ2 .002 -.001 .014*** -.002 .032*** -.002 -.003 

 (.583) (0.854) (.011) (.683) (0.000) (.795) (.555) 

Panel B: Conditional Variance Equation Parameters 

c 0.000*** 1.51e-06*** 9.32e-07*** 0.000*** 4.40e-06*** 0.000*** .000*** 

 (0.000) (0.000) (.000) (.000) (0.000) (.000) (.000) 

a 0.078*** 0.073*** 0.078*** 0.066*** 0.083*** 0.009*** .075*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (.000) 

b 0.912*** 0.916*** 0.917*** 0.926*** 0.899*** 0.029*** .916*** 

 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (.000) 

 

 

Panel C: Multivariate DCC Equations 

α 0.012*** 

 (0.001) 

β .984*** 

 (0.001) 

N 6023 

χ2 2339.71*** 

 (.000) 

P values are in parentheses *** p<0.01, ** p<0.05, * p<0.1. 

For each country, the mean return equations are: Rett=δ0+ δ1 Rett-1+ δ2OILt-1+εt , Rett=( Rett
US

, Rett
UK

, Rett
CA

, Rett
FRA

, RettITA, 

RettJA, Rett
GER, Rett

RUS  ,Rett
BR ,Rett

IN Rett
CH ,Rett

SA   )’, εt=( εt
US

, εt
UK

, εt
CA

, εt
JA

, εt
FRA

, ,εt
ITA ,εt

GER εt
RUS ,εt

BR ,εt
IN ,εt

CH ,εt
SA ),and 

εt|Ωt-1 ~N (0, Ht ). The Variance equations are: ht
i=ci+ ai ht-1

i+ bi (εt-1
i)2,where i= (us, uk, canada,france, 

japan,germany,brazil,russia, china, india, south africa(Gravelle & Li, 2013 Canada, Japan, Swizerland) .The null of χ2 test is 

H0: α= β=0 
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Table 4 Estimation Results for DCC-GARCH Models BRICS 01/01/1992-01/30/2015 

 BRAZIL RUSSIA INDIA CHINA SOUTH AFRICA 

Panel A: Conditional Mean Equation Parameters 

δ0 .000*** .000*** .000*** .000 -.000*** 

 (.000) (.001) (.000) (.890) (.000) 

δ1 .060 .097*** .123*** -.058 .054*** 

 (.000) (.000) (.000) (.000) (.000) 

δ2 .001 .070*** -.013 .024 .018 

 (.921) (.000) (.149) (.003) (.022) 

Panel B: Conditional Variance Equation Parameters 

c .000*** .000*** .000*** .000*** .000*** 

 (0.000) (.000) (.000) (.000) (.000) 

a .095*** .108*** .104*** .133 .087*** 

 (0.000) (0.000) (.000) (.000) (.000) 

b .893*** .876*** .882*** .890 .907*** 

 (0.000) (0.000) (.000) (.000) (.000) 

Panel C: Multivariate DCC Equations 

α 0.012*** 

 (0.000) 

β 0.987*** 

 (0.000) 

N 6023 

χ2 1621.55 

 (.000) 

P values are in parentheses *** p<0.01, ** p<0.05, * p<0.1. 

For each country, the mean return equations are: Rett=δ0+ δ1 Rett-1+ δ2OILt-1+εt , Rett=( Rett
US

, Rett
UK

, Rett
CA

, Rett
FRA

, RettITA, 

RettJA, Rett
GER, Rett

RUS  ,Rett
BR ,Rett

IN Rett
CH ,Rett

SA   )’, εt=( εt
US

, εt
UK

, εt
CA

, εt
JA

, εt
FRA

, ,εt
ITA ,εt

GER εt
RUS ,εt

BR ,εt
IN ,εt

CH ,εt
SA ),and 

εt|Ωt-1 ~N (0, Ht ). The Variance equations are: ht
i=ci+ ai ht-1

i+ bi (εt-1
i)2,where i=(Gravelle & Li, 2013 Canada, Japan, 

Swizerland) The null of χ2 test is H0: α= β=0. 
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Univariate GARCH Results 

    Panel A in Table 3 shows that oil shocks are significantly 

and positively associated with stock returns in Canada (δ2 = 

.014***) and Japan (δ2 = .032***), while oil shocks 

insignificantly impact stock returns in the rest of G7.  Panel 

A in Table 4 shows that, only in Russia (δ2 = .070***), oil 

shocks significantly and positively impact stock returns. 

Canada and Russia are main oil exporting countries, 

therefore the increase of the oil price could raise GDP, and 

then impact stock returns. Although Japan is a main oil 

importing country, the stock returns are also positively 

related to oil shocks. These results are not reasonable, 

suggesting mean effects cannot appropriately estimate 

spillover effects in this study. On the contrary, negative signs 

are observed in importing countries such as the U.K., Italy, 

Germany and India. 

     Panel B in Table 3 and 4 shows that the estimated 

coefficients on the conditional volatility effects are 

statistically and positively significant at 1% level in G7 and 

BRICS countries, except for China. First, the estimated 

ARCH coefficient a is positive and significant, indicating 

previous stock returns information can influence today’s 

volatility of stock returns in both G7 and BRICS. Second, 

the estimated GARCH coefficient b is positive and 

significant, which implies that previous volatility of stock 

returns can influence volatility of today’s stock returns in all 

the G7 and BRICS, except for China. In China, the price of 

oil cannot change with the market due to the intervention of 

government. Conditional ARCH effects a is used to measure 

short-term persistence. For each country, the estimated a 

values are much smaller than their relative estimated b 

values, indicating that volatility long-run (GARCH) 

persistence is larger than short-run (ARCH) persistence. 

 

Dynamic Conditional Correlations 

    Figure 3 presents the evolution of dynamic conditional 

correlations from DCC models between the world oil market 

and G7 stock markets. During the period 1997-1998, the 

Asia economic crisis caused an aggregate-demand side oil 

price shock, the world oil market was decreasing. The 

majority stock market of G7 were decreasing as well.  Most 

of the G7 stock markets, exhibited a low positive correlation 

with the world oil market, and except for U.S. and Japan.  

For instance, both oil and stock markets decreased due to the 

Asia economic crisis in Japan.  

     Furthermore, during 1998 to 1999, all G7 countries 

showed a positive and significant correlation with the oil 

market. Afterwards, during the period 2006 to mid-2008, the 

world oil price increased significantly due to the rapid 

economic growth in China. A significant and positive 

dynamic correlation was exhibited in all G7 countries,  

suggesting the oil price increase leads to stock returns rising. 

This finding is in line with the literature, suggesting the 

aggregate-demand side oil shocks generate a positive 

response of stock markets (e.g. Killian and Park 2009). 

During the recent global financial crisis period, i.e. mid-

2008 until early 2009, the positive dynamic correlations 

were exhibited in all of the G7 countries, suggesting the 

strong spillover effects between these two markets. After 

2010, there was a sharp decline of correlation in G7, except 

for Japan. The notable finding is that the dynamic 

conditional correlations between the oil and stock markets 

reached the lowest negative value and alternated in signs 

around 2008 and 2011 in the U.S. This indicates that there 

were portfolio diversification benefits between these two 

series. In Japan, the dynamic conditional correlations 

between oil and stock markets did alternate in sign and 

covered a range of values between −0.1 and 0.20.  

Afterwards, a decreasing positive relationship continued 

until the end of the study sample period.   

      Figure 4 shows the evolution of dynamic conditional 

correlations from DCC models between the world oil market 

and BRICS stock markets. During the Asian crisis period 

middle 1997 to late 1998, the BRICS countries exhibited 

negative and significant correlations between oil and stock 

markets, except for South Africa, while a low positive 

significant correlations showed up in G7. Furthermore, from 

2006 to middle 2008, we observed a positive and significant 

correlations showing up in all the countries, suggesting 

aggregate demand shocks caused both oil and stock bullish. 

This can be explained by the fact of economic rapid 

economic growth in China during recent financial crisis, all 

the BRICS stock markets had showed a significant and 

positive correlations with the world oil market, suggesting 

the significant spillover effects between these two markets. 

After 2010, the strongly positive significant correlations 

were observed in all BRICS countries, suggesting the strong 

linkage between these two markets as well. 

     Consequently, we have three main findings from figure 3 

and 4. First, oil price shocks in the periods of Asia economic 

crisis, global financial crisis in 2008, tech bubble, and 

economic recovery have significant impacts on the 

correlation between oil and stock markets in both BRICS 

and G7. Second, aggregate demand-side oil shocks seem to 

generate positive significant correlation between oil and 

stock markets such as Asian economic crisis, China 

economic growth and recent global financial crisis. Finally, 

there was no significant difference between importing and 

exporting economies. 

Table 3 and 4 present the main results of DCC models. 

Panel A and Panel B were discussed in section 5.2.  Panel C 

shows positive conditional correlations between oil prices 

and stock returns, suggesting there are significant spillover 

effects between stock and oil markets. The sum of estimated 

α and β are all positive and statistically significant at 1% 

level. The sum of estimated coefficients is less than one, 

which indicates that the dynamic conditional correlations are 

mean reverting. For instance, in the G7 group, in general, the 

correlations are all statistically significant and positive, 

suggesting the dynamic correlations between stock returns 

increase with the increase of oil market returns. 

 

Conclusions and Research Implications 

    This paper compares and investigates the volatility 

spillover effects between oil price shocks and stock markets 

in BRICS and G7 by applying DCC–GARCH over 

01/01/1992 through 01/30/2015. The estimations and 

analysis of volatility conditional correlations can offer useful 

information for investors, government agencies, oil 

consumers, and producers, who are concerned with the oil 

and stock markets.  The empirical results can also provide 

useful information about the impacts of oil fluctuations on 

stock markets in developed and emerging countries. 
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     Three main findings can be taken from this study. First, 

positive and significant volatility spillover effects exist 

between oil and stock returns in both developed G7 and 

emerging markets-BRICS regardless of oil-importing and 

oil-exporting countries.  This finding is consistent with the 

previous studies (e.g. Arouri et al., 2011; Ewing and Malik, 

2014; Guesmi and Fattoum, 2014; Filis et al., 2011). 

However, for a specific country under consideration during 

some time periods, the volatility correlations show a 

negative and significant sign. For instance, figure 3 shows 

that a negative correlation appeared around 2011 in the U.S. 

and alternative signs in Japan over time.  Figure 4 shows for 

all the BRICS countries, before 2006, the correlation is 

showing alternative signs and shifted to positive signs after 

2006. This finding can be explained by the aggregate-

demand increase due to China economy boost. Second, we 

find the latest oil price decrease has a stronger impact on oil 

exporting countries such as Canada, Russia and Brazil, 

which implies that stock market reactions of oil exporting 

and importing countries might be different in response to the 

same oil fluctuation.  In addition, partly in line with Filis et 

al. (2011), the results show that the magnitude of the 

volatility spillover effects are related to the economic crises 

and fluctuations of economy expansion or contraction. For 

instance, the recent financial crisis around 2008 caused a 

very significant fluctuation in the oil and stock markets, but 

the dynamic conditional correlations seem weakened in both 

G7 and BRICS. The results can be explained by the fact that 

the aggregate-demand decrease caused a bearish stock 

market and led to oil price decline as well. Similarly, Figure 

3 and 4 show oil price shocks due to oil demand increase, 

such as the housing bubble, tech bubble, and economic 

recovery in 2010, strengthen the significant and positive 

correlations between oil markets and stock markets. This 

finding implies that the oil market cannot diversifying away 

the portfolio risk during significant economic turmoil 

periods.  

      Finally, we found two events related to the significant 

shifts in the correlations level. The first event was the 2008 

global financial crisis, which led to a weakening correlation 

link between these two markets. The second one was around 

2011 when the economic recovery period led to another 

significant decline of correlations between two markets. 

These results are important because the connections between 

conditional volatility and correlation have implications for 

investors that participate in the oil and stock markets.  

Overall, in terms of investors’ performance, our results 

from DCC-GARCH representation imply that oil price 

volatility increased or decreased the investors’ stock returns 

in BRICS and G7 over time. Our results also indicate that oil 

market play an important role for participants, emerging 

countries, and policy makers, suggesting close attentions to 

oil markets are important. 

 

Limitations and Future Research 

   We acknowledge that the impacts of oil price volatility on 

stock markets in BRICS and G7 around the 2008 global 

recession reported in this study could also be due to policy 

changes triggered by the recession rather than the recession 

itself. Also, the responses of general stock markets in BRICS 

on oil shocks could also related with the economy conditions 

and regulations like China. We acknowledge that sectoral 

market returns like energy industry might have more 

sensitive response on oil shocks than other sectors. Hence, 

areas for further research would incorporate the impacts of 

economic and regulatory changes and focus on sectoral 

returns, i.e. further analysis on dynamic correlation between 

oil price fluctuation and sector returns in BRICS will be 

examined. In addition, areas for further research would 

employ updating time period to present and incorporate 

BRICS significant policy changes including exchange rate 

policy, monetary policy, energy policy and economic 

development. For instance, Sui and Sun (2016) claimed 

positive and significant spillover effects between exchange 

rates and stock prices in BRICS.  Finally, due to limits of the 

DCC-GARCH representation for estimating and forecasting 

time-varying conditional correlations (Caporin and 

McAleer, 2013), further studies would employ multiple 

methodologies to examine the consistency of time-varying 

conditional correlations between oil price volatility and 

stock markets. 
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