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Abstract: In this paper, we investigate the dynamic relationship between the stock markets of Russia and Kazakhstan 
and the effect of oil price volatility on both markets. This research differs from the studies of the effect of oil prices on 

stock markets as it considers the relationship between two post-Soviet transition and developing economies that are 
highly dependent on the export of oil. The derived results reveal significant interdependence among variations in the 
stock markets of Russia and Kazakhstan, crude oil prices and the association of falling oil prices with global and Russian 

crises. 
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1. INTRODUCTION 

Russia and Kazakhstan are two large emerging 

financial markets among the transition economies in 

the post-Soviet territory. Both countries are dependent 

on the export of crude oil to a significant degree. 

Russia ranks as one of the top two oil-producing and 

exporting countries in the world. Kazakhstan is on the 

list of the world’s top 15 producers and exporters of 

crude oil1. As of 2013, the oil sector accounted for 

13.6% of Gross Domestic Product (GDP) for Russia 

and 23.8% of GDP for Kazakhstan (World Bank 2015). 

Fluctuations in oil prices are expected to affect the key 

macroeconomic variables of these two countries, 

including their financial markets. 

There is little research on the financial markets of 

post-Soviet economies, particularly their dynamic 

linkage and the factors affecting their volatility. Some 

studies, such as those by Jalolov and Miyakoshi 

(2005), Hayo and Kutan (2005) and Bhar and Nikolova 

(2009), have examined the effect of oil prices on the 

Russian stock market. Using the exponential 

generalized autoregressive conditionally 

heteroskedasticity (GARCH) model and monthly data, 

Jalolov and Miyakoshi (2005) summarized an 

insignificant influence of oil prices on the Russian stock 

market. Applying daily returns and the asymmetric 

GARCH model, Hayo and Kutan (2005) demonstrated  
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1
The rankings are according to the International Energy Agency (IEA) and The 

World Factbook. 

the significance of oil prices in predicting Russian stock 

returns. Estimating the influence of the volatility of 

stock returns on the volatility of global oil price returns 

in the economies of Brazil, Russia, India and China 

(BRIC), Bhar and Nikolova (2009) found no significant 

impact. 

Gomes and Chaibi (2014) used the BEKK2–GARCH 

model to show that the volatility of oil markets in the 

past affects the current stock market volatility of 12 

countries, including Kazakhstan. Oskenbayev, Yilmaz 

and Chagirov (2011) found that oil price volatility, 

particularly rapid and temporary increases in oil prices, 

causes a windfall gain effect on the stock index of 

Kazakhstan. 

EDB (2010) and Huseynov (2010) have 

comprehensive information on the stock markets of 

Russia and Kazakhstan. Both studies regard the 

Russian and Kazakhstan stock markets as the most 

developed in the post-Soviet area. EDB (2010) states 

that extensive economic ties have promoted interaction 

between the stock markets in these countries. 

According to EDB (2010), the Russian and 

Kazakhstan stock markets lack strong investor bases. 

Existing regulatory issues need to be worked out, and 

market players are less protected than in developed 

countries. Therefore, potential issuers and professional 

players in the region prefer to work in international 

markets. The Russian and Kazakhstan stock markets 

have to improve the attractiveness of their financial 

solutions and instruments to compete with other 

financial markets. 

                                            

2
BEKK stands for Baba, Engle, Kraft and Kroner. 
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Huseynov (2010) reviewed the market structure of 

the major stock exchanges in eight post-Soviet 

countries: Armenia, Azerbaijan, Georgia, Kazakhstan, 

Kyrgyzstan, Moldova, Uzbekistan and Ukraine. After 

examining the data, the researcher describes the 

similarities and differences among these markets that 

could be improved through structural changes. 

In this paper, we investigate the dynamic 

relationship between the stock markets of Russia and 

Kazakhstan and the effect of oil price volatility on both 

markets. This research differs from the studies of the 

effect of oil prices on stock markets as it considers the 

relationship between two post-Soviet transition and 

developing economies that are highly dependent on the 

export of oil. In addition, we assess and describe 

changes in the dynamic relationship among the 

mentioned stocks markets and crude oil prices over a 

period with two sharp falls in the price of oil, one 

coinciding with the global financial crisis and one with 

the Russian crisis. 

2. METHODOLOGY 

We estimated the parameters of dynamic 

conditional correlation (DCC) bivariate and multivariate 

generalized autoregressive conditionally 

heteroskedastic (MGARCH) models. The conditional 

variances were modelled as a univariate GARCH 

model (Bollerslev 1986). The conditional covariances 

were modelled as nonlinear functions of the conditional 

variances (Engle 2002). The model can be written as 

yt = Cxt + t             (1) 

t = Ht
1/2

t             (2) 

Ht = Dt
1/2RtDt

1/2             (3) 

Rt = diag(Qt )
1/2Qtdiag(Qt )

1/2          (4) 

 
Qt = (1 1 2 )R + 1 t 1 t 1 + 2Qt 1         (5) 

where yt  is an m 1 vector of dependent variables, C is 

an m k matrix of parameters, xt  is a k 1 vector of 

independent variables that may contain lags of 

dependent variables, Ht
1/2  is the Cholesky factor of the 

time-varying conditional covariance matrix Ht , t  is an 

m 1 vector of innovations and Dt  is a diagonal matrix 

representing the conditional volatilities from Equation 6. 

i,t
2
= i + aj i,t j

2
+ jj=1

qi

j=1

pi
i,t j
2

         (6) 

 t  is an m 1 vector of standardized residuals, 1  and 

2  are parameters of the dynamics of conditional quasi 

correlations and 1 and 2  are non-negative and 

satisfy the 0 1 + 2 <1  condition. 

We modelled the conditional means of the returns 

as third and first-order vector autoregressive (VAR) 

processes and the conditional covariances as DCC 

MGARCH processes in which the variance of each 

disturbance term follows a GARCH(1,1) process. We 

used the Schwarz Bayesian information criterion 

(SBIC) to select the lag order for VAR and applied the 

Ljung–Box Q test to define the parameters of GARCH. 

3. DATA 

The daily data covered the period from October 4, 

2007 to May 18, 2015. We used logarithmic return 

series of closing values of Russian and Kazakhstan 

stock indices (Moscow Interbank Currency Exchange 

(MICEX) and Kazakhstan Stock Exchange (KASE)) 

and the price of crude oil (West Texas Intermediate 

(WTI)) in estimations. We omitted weekends and 

holidays. The Moscow Exchange and the Kazakhstan 

Stock Exchange were sources of data for the stock 

indices. Datastream was the source of data for the 

price of crude oil.  

Table 1 shows the descriptive statistics for the 

indices’ returns. All variables have the mean close to 

zero. The Jarque–Bera test rejects the null hypothesis 

of normal distribution of the observed series. The null 

hypothesis of no autoregressive conditional 

heteroskedasticity (ARCH) effects is rejected at the 1% 

significance level. The test results justify the use of 

GARCH-type models.  

Table 1: Descriptive Statistics for Indices’ Returns 

Variable Mean Std. Dev. Skewness Kurtosis  Jarque–Bera ARCH effect 

MICEX -0.00003 0.02458 -0.21226 22.1605 26,000.0*** 241.031*** 

KASE -0.00066 0.02165 1.10971 28.4086 46,000.0*** 79.8670*** 

WTI -0.00018 0.02728 0.04142 11.7880 5,407.00*** 270.880*** 

Notes: *** in Jarque–Bera test indicate that the null hypothesis of “normal distribution” is rejected at 1% significant level. ARCH effect reports LM test for ARCH(5) 
disturbance. *** mean the rejection of null hypothesis of “no ARCH effect” at 1% significant level.  
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We applied the augmented Dickey–Fuller (ADF) test 

to examine the return series for the presence of unit 

root. The results of the ADF test for the unit root in 

indices’ returns resulted in the rejection of the null 

hypothesis regarding the presence of unit root. 

Table 2: Results of Stationary Test 

Variable ADF (a constant) ADF (a constant and trend) 

MICEX -7.526*** -7.580*** 

KASE -6.768*** -6.781*** 

WTI -7.229*** -7.229*** 

Notes: The maximum number of lags for ADF test selected by Schwarz 
information criterion (SIC) was 24. *** mean smaller than the critical value at 
1% significant level. 
 

4. EMPIRICAL RESULTS 

The results of the bivariate GARCH(1,1) model in 

Table 3 show that MICEX returns are not explained by 

its lagged returns or the lagged returns of KASE. KASE 

returns are explained by its previous day’s returns and 

the lagged returns of MICEX. 

Table 3: Results of the Bivariate DCC–GARCH Model 

 MICEX KASE 

Mean 

KASE t 1   -0.019 (0.029) -0.085*** (0.031) 

KASE t 2   0.046 (0.029) -0.018 (0.030) 

KASE t 3   -0.007 (0.029)  0.027 (0.028) 

MICEX t 1   -0.029 (0.028) 0.195 *** (0.024) 

MICEX t 2   -0.007 (0.029) 0.085*** (0.024) 

MICEX t 3   0.007 (0.028) 0.057 ** (0.023) 

Constant  0.001** (0.000) -0.000 (0.000)  

Variance 

 0.101*** (0.015) 0.140*** (0.019) 

 0.881*** (0.016) 0.812*** (0.022) 

 0.000*** (0.000) 0.000*** (0.000) 

DCC 

1   0.015*** (0.003) 

2   0.981*** (0.004) 

Diagnostic 

Q2 (10) 4.991 3.3153 

Notes: The numbers in parentheses are standard errors. Squared Q (10) is the 
Ljung–Box Q statistics for the null hypothesis that there is no autocorrelation up 
to orders 10 for squared standardized residuals. ** and *** mean significance at 
the 5% and 1% levels. The values of  are positive and bigger than 0. 

The estimates in the variance equation are all 

statistically significant at the 1% level. Conditional 

variances of indices’ returns are influenced by their 

own previous day’s information and variances. 

Table 4 shows the results of the multivariate 

GARCH(1,1) model with the indices’ returns of KASE, 

MICEX and WTI as dependent variables. MICEX 

returns are not explained by its own or KASE’s and 

WTI’s previous days’ returns. KASE returns are 

explained by its previous day’s returns and the 

previous day’s returns of MICEX and WTI. WTI returns 

are explained by its previous day’s returns. Like the 

bivariate model, conditional variances of indices’ 

returns are influenced by their own previous day’s 

information and variances. The values of , , , 1  

and 2  satisfy the restriction conditions of >1, >1, 

>1, + <1 and 0 1 + 2 <1 . The magnitudes of 

the lambda parameters indicate that conditional 

correlations are not constant, and the evolution of the 

conditional correlations depends more on their past 

values than on lagged residuals’ innovations. The 

Ljung–Box statistics do not reject the null hypothesis of 

no serial correlation in standardized residuals, which 

confirms that GARCH-type models are appropriate. 

Table 4: Results of the Multivariate DCC–GARCH Model 

 MICEX  KASE WTI 

Mean 

KASE t 1  -0.008 (0.027) -0.061** (0.029) -0.021 (0.030)  

MICEX t 1  -0.034 (0.028)  0.138*** (0.025) 0.015 (0.029)  

WTI t 1  0.019 (0.019)  0.095*** (0.019) 
-0.081*** 
(0.027)  

Constant 0.001** (0.000)  0.000 (0.000) 0.001 (0.000)  

Variance 

 0.102***(0.015)  0.135***(0.020) 0.073*** (0.013) 

 0.876***(0.016) 0.823***(0.022) 0.911*** (0.016) 

 0.000***(0.000) 0.000***(0.000) 0.000*** (0.000) 

DCC  

1   0.015*** (0.002) 

2   0.982*** (0.002) 

Diagnostic 

Q2 (10) 4.368 2.820  5.170  

Notes: The numbers in parentheses are standard errors. Squared Q (10) is the 
Ljung–Box Q statistics for the null hypothesis that there is no autocorrelation up 
to orders 10 for squared standardized residuals. ** and *** mean significance at 
the 5% and 1% levels. The values of  are positive and bigger than 0. 
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Figure 1 depicts dynamic conditional correlations 

from the estimated models. The correlations range 

from 0.02 to 0.59 between MICEX and KASE, from 

0.28 to 0.61 between MICEX and WTI, and from 0.13 

to 0.53 between KASE and WTI. The high volatility of 

conditional correlations is observed between indices’ 

returns. 

Conditional correlations between indices’ returns 

are high, indicating interdependence between the stock 

markets and their dependence on crude oil price. 

Conditional correlations have an increasing trend for 

the period of the global financial crisis of 2007–2008, 

which coincided with the increase in the price of oil. 

For the period when oil prices fell in July to 

December of 2008, conditional correlations between 

MICEX and the other two indices’ returns have 

increasing trends. The conditional correlation between 

KASE and WTI has a decreasing trend for the period 

mentioned. Conditional correlations between MICEX 

and the other two indices are lower after the 2014 fall in 

the price of oil but have a shape similar to the shapes 

after the 2008 fall in the price of oil. The conditional 

correlation between KASE and WTI has an increasing 

trend after the second fall in the price of oil. The 

relationship of MICEX with other indices is less volatile 

and negligible for the period when the price of oil fell in 

 

Figure 1: Dynamic Conditional Correlation between Indices’ Returns. 
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2014, and the correlation with WTI index returns is 

mostly negative. 

The 2008 fall in the price of oil coincided with the 

global financial crisis, and the 2014 fall in the price of 

oil coincided with the Russian crisis. The global 

financial crisis threatening the collapse of large 

financial institutions caused stock markets and 

commodity prices to fall worldwide, including MICEX, 

KASE and WTI indices. The financial crisis in Russia 

was the result of the fall in the price of oil, economic 

sanctions and the devaluation of the Russian rouble. 

5. CONCLUSION 

In this paper, we investigated the dynamic 

relationship between the stock markets of Russia and 

Kazakhstan and the effect of oil price volatility on both 

markets. The results show a positive relationship 

between stock returns and between stock and oil price 

indices’ returns. Dynamic correlations between MICEX 

and the other two indices are higher compared with the 

dynamic correlation between KASE and WTI. MICEX 

has a high dynamic correlation with increasing trends 

with KASE and WTI for the period when oil prices fell 

coincident with the global financial crisis and lower 

dynamic correlations with decreasing trends for the 

period when oil prices fell coincident with the Russian 

crisis. KASE has a high dynamic correlation with 

decreasing trends with WTI for the period when oil 

prices fell coincident with the global financial crisis and 

a lower dynamic correlation with increasing trends for 

the period when oil prices fell coincident with the 

Russian crisis. 

The overall findings of this study reveal significant 

interdependence among variations in the stock markets 

of Russia and Kazakhstan, crude oil prices and the 

association of falling oil prices with global and Russian 

crises. The interdependence of the stock markets might 

be explained by the extensive economic ties between 

Russia and Kazakhstan, as mentioned by EDB (2010). 

The significant relationship between stock markets and 

oil prices are preconditioned by these economies’ high 

degree of reliance on oil exports. Differences in the 

dynamic correlations during the period of sharp falls in 

the prices of oil coinciding with the global financial 

crisis and the Russian crisis are related to volatility in 

other macroeconomic variables, such as exchange 

rates, which are not covered in this paper but are a 

future direction for our research. These findings may 

have important implications for investors seeking 

portfolio diversification in oil-exporting post-Soviet 

emerging financial markets. These markets have 

attempted to become open, competitive trading floors 

complying with international standards for financial 

markets. The findings of the academic researches 

which highlight trends in these markets, the 

interdependence between them and the factors 

affecting their development are important for local and 

foreign market participants. 
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