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Abstract: The present study is being contemplated with the objective of studying volatility of four stock market 

of BRIC (Brazil, Russia, India & China) for the period of 10 years from April 2007 to March 2017. The study is 
based on secondary data related to daily closing prices. Using Vector autoregressive model and Variance 

Decompositions and Impulse Responses have shown positive provides evidence of positive and significant 

correlation of return volatility. In this paper Indian stock market is very less correlated with Brazilian Stock 

Market with a correlation of .02% only. Chinese Stock Market, SCI also have less correlated with Indian Stock 

market with a correlation of 16%. In order to examine the multivariate causality among the stock indices 

considered in the study, VAR estimation of all indices of stock markets under study for the selected time period 

is done. VAR models are applied to recognize the lead-lag interaction between the selected markets. The 

optimal lag length for VAR models is selected based on AIC.  

Keywords: Volatility, Descriptive analysis, Skewness, Kutosis Vector autoregressive model and Variance 

Decompositions and Impulse Responses. 

 

I. INTRODUCTION 
In the era of globalization and liberalization, the capital markets assume a greater importance. The 

smooth functioning of the capital market depends on the regulators, participants and investors. The past decade 

has been a golden age for securities market in India. It is now a far more important source of finance than 

traditional financial intermediaries for corporate sector which is poised to dominate the future of corporate 

finance in India. 

Volatility may be described as a phenomenon, which characterizes changeableness of a variable under 

consideration. Volatility is associated with unpredictability and uncertainty. In literature on stock market, the 

term is synonymous with risk, and hence high volatility is thought of as a symptom of market disruption 

whereby securities are not being priced fairly and the capital market not functioning as well as it should be. As a 

concept volatility is simple and intuitive. It measures the variability or dispersion about a central tendency. 

However, there are some subtleties that make volatility challenging to analyze and implement. Since volatility is 
a standard measure of financial vulnerability, it plays a key role in assessing the risk/return tradeoffs. 

Volatility in Indian and International Stock Markets  

The high volatility is due to much foreign equity inflows. This results into dependence of Indian equity 

market on global capital market variations. It means any happening outside India will have its impact here as 

well. As when US economy was improving, resulted into falling rupee led negative sentiments to stock market 

crash. 

Research is not only related to the review of the information to date knowledge but find out new 

particulars concerned during the process dynamic changes in the society. As a system of methods and rule & 

regulation to make possible the collection and analysis of data is called Methodology. It comprises different 

steps that are usually adopted by a researcher in studying research problem. Research Methodology not only 

includes research methods but also considers the logic behind the methods used by the researcher in the context 

of research study and explains why particulars methods or technique was used and why others have not been 
used so that research results capable of being evaluated. 

 

II. REVIEW OF LITERATURE 
Fan (2003) examined the patterns of linkage among Asia- Pacific national stock markets. Evidence 

from co integration test resulted that there is at most a single co integrating vector or analogously five 

independent common stochastic trends within this variables system. Granger-causality and Level VAR model 

analyses show that unexpected changes in the U.S. market have a profound impact on the other stock markets. 

This study concluded that dominance of the US markets is clearly apparent, and none of the Asian markets of 

Hong Kong, Singapore, Taiwan and Thailand appear to be significant in influencing any other market 
Mishra (2004) examined whether stock market and foreign exchange markets are related to each other 

or not. The conclusion of the study were (a) there exists a unidirectional causality between the exchange rate and 

interest rate and between the exchange rate return and demand for money; (b) there is no Granger’s causality 

between the exchange rate return and stock return.  



Shalu Juneja, International Journal of Research in Management, Economics and Commerce, ISSN 2250-057X, 

Impact Factor: 6.384, Volume 07 Issue 11, November 2017, Page 112-119 

http://indusedu.org Page 113 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

Li et al. (2005) examined the relationship between expected stock returns and volatility in the 12 

largest international stock markets. The result of this study supported to the claim that stock return volatility is 

negatively correlated with stock returns. 

Shin (2005) evaluated the relationship between expected stock returns and conditional volatility. This 

study showed different findings on risk-return tradeoff patterns between developed and emerging markets could 

be attributable to the different threshold levels of volatility. 
Chukwuogor (2006) examined 15 emerging and developed European financial markets to analyze the 

financial markets’ trends such as the annual returns, daily returns and volatility of returns. There was normally 

high volatility of returns in the European markets. 

Siddiqui (2008) examined the relationships between selected European stock markets and SENSEX. 

The findings suggested that return of all stock markets are not normally distributed and show stochastic pattern 

in return. The empirical results revealed co integration among the markets under study.  

Ismail & Rahman (2009) investigated the relationship between the US and four Asian emerging stock 

markets All the results pointed out that MS-VAR model gave more information about the nature of the data as 

compare to VAR model. In addition, the result also indicated that the MS-VAR model fitted the data well than 

the linear VAR model. 

Kumar & Dhankar (2009) examined the cross correlation in stock returns of South Asian stock 

markets, their regional integration and interdependence on global stock market The researchers suggested that 
investors adjust their risk premium in advance for the expected volatility and that they did not alter their 

portfolios in response to the expected variations in stock returns. The study concluded reports weak 

interdependency among the South Asian stock markets and also with the global stock market 

Raju (2009) discussed the issues of volatility and risk as these have become increasingly important due 

to the growing linkages of national markets in recent times. Mainly, developed and emerging markets show 

distinct pattern in return and volatility behavior. Asymmetry pattern by skewness and kurtosis have been 

different for both markets. And current meltdown has a significant impact on the statistical properties of 

financial time series. 

Tripathi & Sethi (2010) examined the integration of the Indian stock market with the major global 

stock markets of Japan, the United Kingdom, the United States and China The Indian stock market was not 

found to be individually integrated in the long run with any of the markets analyzed in this study except for the 
USA. The main reasons behind this were increasing economic and financial ties between the USA and India as 

well as the time lag between the market timings.  

Gupta & Aggarwal (2011) found the correlation of Indian Stock market with five other major Asian 

economies: Japan, Hong Kong, Indonesia, Malaysia and Korea. The results of the study would show that 

whether Indian Stock markets (BSE Sensex) offer major diversification to institutional and international 

investors in the short and long run. 

Jeyanthi (2012) examined the long - run and short - run relationships between the stock prices of BRIC 

countries, using daily data for the period April 2000 to March 2010.  The empirical results of this paper 

supported the view that international investors have long-run opportunities for portfolio diversification by 

acquiring stocks from these BRIC countries. 

Paramati et al. (2012) examined the long-run relationship between Australia and three developed 

(Hong Kong, Japan and Singapore) and four emerging (China, India, Malaysia and Russia) markets of Asia. 
Results of VAR models demonstrated that there is no consistent lead-lag association between the sampled 

markets. 

Dasgupta (2014) found in his paper that the Indian stock market has strong impact on Brazilian and 

Russian stock markets. It was found that BRIC stock markets are the most favorable destination for global 

investors in the coming future and among the BRIC the Indian stock market 

Juneja & Gupta (2016) recognized whether Indian and sampled international stock markets were 

volatile or not. The researchers found that different factors not only national but international enlarged the 

volatility in the market and therefore the returns changed. This study carried to know the stock market volatility 

patterns in Indian market and international markets. 

Objectives of the Study 

The present study is designed to analyse and compare volatility of BRIC Stock Markets. Accordingly, 
the present research work is focused on the following objectives: 

1. To Analyze the Volatility of BRIC Stock Markets. 

2. To Compare the Volatility of BRIC Stock Markets. 

 

III. RESEARCH METHODOLOGY 
Sample 

This study identifies to analyze and compare the volatility of BRIC (Brazil, Russia, India and China) 

Stock Markets. The daily closing prices of the eleven indices is taken from these stock markets from April 2007 



Shalu Juneja, International Journal of Research in Management, Economics and Commerce, ISSN 2250-057X, 

Impact Factor: 6.384, Volume 07 Issue 11, November 2017, Page 112-119 

http://indusedu.org Page 114 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

to March 2017. The data is collected from the reliable sources such as Bloomberg, www.yahoo.finance.com and 

the websites of respective stock indices such as bseindia.com. The nature of the data is time series and the 

frequency of the time series is daily. The daily closing value is used for the analysis. Engle and Mezrich (1995) 

suggested that at least eight years of data should be used for correct GARCH estimation. 

The description of the sampling frames includes the population and target population unit. The 

population of the study includes the stock markets of the International stock markets. However the daily data of 
selected stock markets is collected for the time period of April 2007 up to March 2017.  

Table1: Stock Markets and Index of BRIC countries 

S. No Country Stock Market Indices Abbreviation 

1 Brazil Sao Paulo Stock Exchange BOVESPA BVSP 

2 Russia Russia Trading System RTSI RTSI 

3 India Bombay Stock Exchange SENSEX SENSEX 

4 China Shanghai Composite Index SCI SCI 

Earlier studies on volatility in emerging and developed markets have shown that volatility pattern in 

emerging markets is significantly different from developed markets. In this study an attempt is made to examine 

is made to examine volatility behavior across markets. 

Statistical Tools  

Statistical tools used to see the trends in stock market returns and volatility patterns in post 
liberalization period.      

To calculate the returns, logarithmic difference of two periods is taken by using the following: 

 
where Rt is the return in period t, Pt and Pt-1 are the daily closing prices of the index at time t and t-1 

respectively. 

Descriptive statistics  
The descriptive statistics of the selected stock indices and their returns of for the period of ten years 

from April 2007 to March 2017 is done in the study. The descriptive statistics includes mean, median, 

maximum, minimum, standard deviation, skewness, kurtosis, Jaruqe bera test etc.  

Vector Auto Regression Model 
The vector auto regression (VAR) models are the natural extensions of the univariate ARMA models. 

VAR is an alternative of dynamic simultaneous equation models involving too many arbitrary decisions. In a 
standard VAR, all the variables are treated as endogenous variables and the independents variables includes 

only lagged values of these endogenous variables. The lagged value is selected to minimize the information 

criterion. 

               y1t = β10 + β11 y1t−1 +· · ·+β1k y1t−k + α11 y2t−1 +· · ·+α1k y2t−k + u1t            

Where uit is a white noise disturbance term with E(uit ) = 0, (i = 1, 2), E(u1tu2t ) = 0. As should already 

be evident, an important feature of the VAR model is its flexibility and the ease of generalization. For example, 

the model could be extended to encompass moving average errors, which would be a multivariate version of an 

ARMA model, known as a VARMA. Instead of having only two variables, y1t and y2t , the system could also be 

expanded to include g variables, y1t , y2t , y3t , . . . , ygt , each of which has an equation. Another useful facet of 

VAR models is the compactness with which the notation can be expressed. 

Variance Decompositions and Impulse Responses 

Block F-tests and an examination of causality in a VAR will suggest which of the variables in the 
model have statistically significant impacts on the future values of each of the variables in the system. But F-test 

results will not, by construction, is able to explain the sign of the relationship or how long these effects require 

to take place. That is, F-test results will not reveal whether changes in the value of a given variable have a 

positive or negative effect on other variables in the system, or how long it would take for the effect of that 

variable to work through the system. Such information will, however, be given by an examination of the VAR’s 

impulse responses and variance decompositions.   

 

IV. DATA ANALYSIS AND INTERPRETATION 
Analysis of Descriptive Statistics of Returns of BRIC Countries 

The summary of descriptive statistics of returns of Brazil, Russia, India and China Countries for the 

period of ten years from April 2007 to March 2017 is shown in Table 2. It includes mean, median, maximum, 

minimum, standard deviation, skewness, kurtosis, jaruqe bera test etc.  

Table2: Analyses of Descriptive Statistics of BRIC Countries 

  BOVESPA RTSI SENSEX SCI 

 Mean 0.0141 0.0108 0.0354 -0.0004 

 Median 0.0287 0.0119 0.0623 0.0563 

 Maximum 13.6892 25.2261 16.3351 9.0343 



Shalu Juneja, International Journal of Research in Management, Economics and Commerce, ISSN 2250-057X, 

Impact Factor: 6.384, Volume 07 Issue 11, November 2017, Page 112-119 

http://indusedu.org Page 115 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

 Minimum -12.0858 -20.6571 -12.7891 -8.8729 

 Std. Dev. 1.7977 2.0995 1.5229 1.7593 

 Skewness 0.0401 -0.0809 0.0909 -0.5486 

 Kurtosis 8.8624 27.0862 12.8737 7.0002 

 Jarque-Bera 3511.90 59273.96 9963.54 1757.80 

 Probability 0.0000 0.0000 0.0000 0.0000 

 Sum 34.54 26.59 86.71 -0.93 

 Sum Sq. Dev. 7921.14 10804.26 5684.79 7586.33 

 Observations 2452 2452 2452 2452 

Figure1: Individual Price Series of BRIC Countries 
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The above Figure 1 show the individual price series of BRIC Countries under study. It represents the 

trends of prices during the time period of ten years from April 2007 to March 2017.  

VAR Estimation Results of Indices of BRIC Countries 

The result of VAR Estimation of BRIC Economies under study for the time period of ten years from 

April 2007 to March 2017 is shown in Table 3. VAR models are applied to recognize the lead-lag interaction 
between the selected markets. The optimal lag length for VAR models is selected based on AIC.  

The Table 3 shows that at lag 1 and 2, Brazilian Stock Market, BOVESPA is significant at the Indian 

Stock Market; SENSEX which means the Indian stock market return is affected by the past movements of the 

BOVESPA. And SENSEX return is also significant at BOVESPA return at lag 2 which means Brazilian stock 

markets is also affected by the past movements of Indian stock market so there is bidirectional dynamic 

relationship in BOVESPA and SENSEX.   

Then it is seen that at lag 2, Russian Stock Market, RTSI is significant at the Indian Stock Market, 

SENSEX which means the Indian stock market return is affected by the past movements of the RTSI. And 

SENSEX return is also significant at RTSI return at lag 1 which means Russian stock market is also affected by 

the past movements of Indian stock market so there is bidirectional dynamic relationship in RTSI and SENSEX.   

Chinese stock market, SCI is not significant at Indian stock market, SENSEX for any lag which means 

Indian stock market is not affected by the past movements of any of these markets. And the return of Indian 
stock market is also not significant for Chinese stock market which means Chinese stock market is not affected 

by the past movements of Indian stock market. 

Table3: VAR Estimation Results of BRIC Countries 

  BOVESPA RTSI SENSEX SCI 

BOVESPA(-1) -0.018042 0.063451 0.030885 -0.02789 

  -0.02026 -0.02374 -0.01721 -0.01992 

  [-0.89054] [ 2.67269] [ 1.79487] [-1.40067] 

BOVESPA(-2) -0.019748 0.049176 0.034568 0.030584 

  -0.02023 -0.0237 -0.01718 -0.01988 

  [-0.97634] [ 2.07477] [ 2.01218]* [ 1.53823] 

RTSI(-1) 0.037056 0.025032 0.029473 0.043476 

  -0.01732 -0.0203 -0.01471 -0.01703 



Shalu Juneja, International Journal of Research in Management, Economics and Commerce, ISSN 2250-057X, 

Impact Factor: 6.384, Volume 07 Issue 11, November 2017, Page 112-119 

http://indusedu.org Page 116 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

  [ 2.13943] [ 1.23336] [ 2.00347]* [ 2.55354] 

RTSI(-2) -0.007682 -0.007869 0.015623 0.008169 

  -0.01734 -0.02032 -0.01473 -0.01705 

  [-0.44294] [-0.38721] [ 1.06061] [ 0.47917] 

SENSEX(-1) 0.051149 -0.010532 0.016353 0.005689 

  -0.02382 -0.02791 -0.02023 -0.02341 

  [ 2.14760]* [-0.37737] [ 0.80838] [ 0.24299] 

SENSEX(-2) 0.051937 0.064558 0.003339 -0.01895 

  -0.02374 -0.02782 -0.02016 -0.02334 

  [ 2.18761]* [ 2.32055]* [ 0.16560] [-0.81194] 

SCI(-1) 0.065283 0.041689 -0.019116 0.022323 

  -0.02057 -0.0241 -0.01747 -0.02022 

  [ 3.17385] [ 1.72961] [-1.09420] [ 1.10404] 

SCI(-2) 0.071447 -0.035111 0.011443 -0.03327 

  -0.02059 -0.02413 -0.01749 -0.02024 

  [ 3.46991] [-1.45519] [ 0.65429] [-1.64364] 

C 0.000103 7.07E-05 0.000346 -9.84E-06 

  -0.00036 -0.00042 -0.00031 -0.00036 

  [ 0.28497] [ 0.16706] [ 1.12869] [-0.02771] 

 R-squared 0.015595 0.009288 0.005977 0.006942 

 

Table4: Variance Decomposition Results of BRIC Countries 

Variance Decomposition of BOVESPA: 

Period S.E. BOVESPA RTSI SENSEX SCI 

1 0.01787 100 0.00000 0.00000 0.00000 

2 0.017945 99.22189 0.177676 0.19212 0.408315 

3 0.01801 98.53216 0.178329 0.387066 0.902447 

4 0.018011 98.52659 0.181766 0.387073 0.904575 

5 0.018011 98.52533 0.182166 0.387374 0.905132 

6 0.018011 98.52522 0.182167 0.38743 0.905184 

7 0.018011 98.5252 0.182168 0.387442 0.905193 

8 0.018011 98.5252 0.182168 0.387442 0.905193 

9 0.018011 98.5252 0.182168 0.387442 0.905193 

10 0.018011 98.5252 0.182168 0.387442 0.905194 

Variance Decomposition of RET_RTSI: 

Period S.E. BOVESPA RTSI SENSEX SCI 

1 0.02094 0.931141 99.06886 0.00000 0.00000 

2 0.020988 1.191114 98.68186 0.005312 0.121717 

3 0.021037 1.356444 98.22386 0.240761 0.17894 

4 0.021038 1.356819 98.21981 0.243722 0.179652 

5 0.021038 1.356794 98.21717 0.244305 0.181735 

6 0.021038 1.356802 98.21715 0.244311 0.181739 

7 0.021038 1.35681 98.21714 0.244311 0.18174 

8 0.021038 1.35681 98.21714 0.244311 0.18174 

9 0.021038 1.35681 98.21714 0.244311 0.18174 

10 0.021038 1.35681 98.21714 0.244311 0.18174 

Variance Decomposition of SENSEX 

Period S.E. BOVESPA RTSI SENSEX SCI 

1 0.015178 1.62E-05 0.111152 99.88883 0.00000 

2 0.015204 0.105735 0.268137 99.57736 0.048771 

3 0.015223 0.273254 0.322551 99.32965 0.074549 

4 0.015224 0.273303 0.323331 99.32503 0.07834 

5 0.015224 0.273391 0.323334 99.32451 0.078766 

6 0.015224 0.273419 0.323351 99.32446 0.078766 

7 0.015224 0.273423 0.323353 99.32446 0.078767 
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8 0.015224 0.273423 0.323353 99.32446 0.078767 

9 0.015224 0.273423 0.323353 99.32446 0.078767 

10 0.015224 0.273423 0.323353 99.32446 0.078767 

Variance Decomposition of SCI: 

Period S.E. BOVESPA RTSI SENSEX SCI 

1 0.017566 0.003801 0.007515 0.008592 99.98009 

2 0.017604 0.115646 0.272748 0.011165 99.60044 

3 0.017627 0.224214 0.284978 0.043692 99.44712 

4 0.017627 0.225772 0.285005 0.043992 99.44523 

5 0.017628 0.226109 0.285104 0.044726 99.44406 

6 0.017628 0.22611 0.285106 0.044729 99.44406 

7 0.017628 0.226114 0.285108 0.044732 99.44405 

8 0.017628 0.226114 0.285108 0.044732 99.44405 

9 0.017628 0.226114 0.285108 0.044732 99.44405 

10 0.017628 0.226114 0.285108 0.044732 99.44405 

Variance Decomposition Analysis of BRIC Countries 

Variance Decomposition Analysis gives the complementary information on the dynamic performance 

of the variables in the system. Variance Decomposition Analysis shows the proportion of the movements in the 

dependent variables that are due to their own shocks, vs shocks to the other variable. The result of Variance 

Decomposition of BRIC Indices under study for the time period of ten years from April 2007 to March 2017 is 

shown in Table 4. It showed that at day 10, about 98% shock to BOVESPA, 0.18% by RTSI, 0.38% by 
SENSEX, 0.91% by SCI. 

Impulse Response SENSEX Analysis of Indices of BRIC Countries 

The impulse responses of the sampled markets in the VAR model to a typical shock of one standard 

error in a particular market are analyzed. In impulse response estimates, provides normalized responses intended 

for the SENSEX for a typical shock to and as of the Indian market. The velocity with which the innovations in a 

sampled market are transmitted to the other markets indicates reaction of markets and the effectiveness with 

which new information, or innovations, are transmitted between markets. Further, the size of a market's reaction 

to a shock in a particular market indicates how that market is influenced. Table 5 shows the results of impulse 

response analysis for the period of ten years from April 2007 to March 2017. These responses shows unit shocks 

calculate standard deviations.   

Table5: Impulse Response Analyses of BRIC Countries 

Response SENSEX of BOVESPA: 

Period BOVESPA RTSI SENSEX SCI 

1 927.9358 0.0000 0.00000 0.0000 

2 901.185 34.29956 30.951 60.3511 

3 896.4297 35.49 30.36367 62.86517 

4 891.011 33.66804 30.84845 64.82342 

5 885.6457 31.80869 31.31034 66.57307 

6 880.2898 29.97651 31.75949 68.29238 

7 874.9406 28.17992 32.19429 69.98701 

8 869.5985 26.41862 32.61486 71.65751 

9 864.264 24.69208 33.02148 73.30418 

10 858.9376 22.99977 33.41442 74.92725 

Response SENSEX of RTSI: 

Period BOVESPA RTSI SENSEX SCI 

1 -1.57253 24.54579 0.0000 0.0000 

2 -0.90417 24.32711 -0.02255 0.652531 

3 -0.61361 23.99215 0.185073 0.817236 

4 -0.29724 23.62204 0.377133 0.926571 

5 0.01162 23.25483 0.567634 1.033883 

6 0.313377 22.89267 0.755213 1.139621 

7 0.608085 22.53554 0.939913 1.243943 

8 0.895857 22.18337 1.121771 1.346866 

9 1.176809 21.83612 1.300827 1.448405 

10 1.451054 21.4937 1.477118 1.548572 
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Response SENSEX of SENSEX: 

Period BOVESPA RTSI SENSEX SCI 

1 0.117956 -1.95174 77.74124 0 

2 3.740893 -1.17313 77.30348 -2.95925 

3 3.61111 -1.23361 77.36536 -2.79568 

4 3.486569 -1.26734 77.30764 -2.78882 

5 3.361491 -1.30975 77.25018 -2.78295 

6 3.236657 -1.35142 77.19242 -2.77789 

7 3.112141 -1.39224 77.13435 -2.7733 

8 2.987943 -1.4322 77.07596 -2.76917 

9 2.864072 -1.47131 77.01726 -2.76548 

10 2.740539 -1.50958 76.95827 -2.76223 

Response SENSEX of SCI: 

Period BOVESPA RTSI SENSEX SCI 

1 -0.31749 0.739876 -0.60645 57.96586 

2 -2.14288 3.920601 -0.52752 60.06801 

3 -2.16562 3.944015 -0.52397 59.96593 

4 -2.20451 3.88305 -0.44181 59.81178 

5 -2.23908 3.819568 -0.36074 59.6495 

6 -2.27401 3.756774 -0.28019 59.48723 

7 -2.30935 3.694964 -0.20034 59.32506 

8 -2.34511 3.634126 -0.12117 59.16301 

9 -2.38125 3.574247 -0.04267 59.00107 

10 -2.41777 3.515313 0.035149 58.83925 

Findings & Discussions of Impulse Response Analysis of BRIC Countries 

As results of Impulse response analysis, it was shown that Indian stock market does not change due to 

shocks in other selected International stock markets. Such a result implies that possibility of making excess 

returns by trading in one stock market on the basis of ‘old news’ from another stock market appears very 

unlikely.  

 

V. CONCLUSION 
International Stock Markets are integrated due to the modernized technology and Internationalization. 

Investors are concerned in getting the information regarding the inter-linkages of stock markets so that they can 

make the portfolio diversification. The above analysis is computed to make out the inter-dependence of Indian 

stock market with international stock markets. For this purpose four stock markets are considered, Brazil, 

Russia, India and China (BRIC) countries collectively would play an increasingly important role in the 

International economy. Indian stock market is very less correlated with Brazialian Stock Market with a 

correlation of .02% only. Chinese Stock Market, SCI also have less correlated with Indian Stock market with a 

correlation of 16%. In order to examine the multivariate causality among the stock indices considered in the 

study, VAR estimation of all indices of stock markets under study for the selected time period is done. VAR 

models are applied to recognize the lead-lag interaction between the selected markets. The optimal lag length for 
VAR models is selected based on AIC. It is found that the Variance Decomposition Analysis shows the 

proportion of the movements in the dependent variables that are due to their own shocks to the other variable. 

 

VI. REFERENCES 
[1] Chukwuogor, C. (2006). “Stock Market Return Analysis: Day of the Week Effect, Volatility of Returns: Evidence from European 

Financial Markets (1997 – 2004)”, International Research Journal of Finance and Economics, pp. 112 -124. 

[2] Dasgupta, R. (2014). “Integration and Dynamic Linkages of Indian Stock Market with BRIC-An Empirical Study”. Asian 

Economic and Financial Review, 4 (6), 715-731. 

[3] Engle, R. (2001). “GARCH 101: The Use of ARCH/GARCH Models in Applied Econometrics”, Journal of Economic 

Perspectives, Vol. 15, 157–168. 

[4] Fan, W. (2003) “An Empirical Study of Cointegration and Causality in the Asia-Pacific Stock Markets”, 

wenzhong.fan@yale.edu; 151 Bradley Street, New Haven, CT 06511. 

[5] Gupta, N. & Agarwal, V. (2011). "Comparative Study of Distribution of Indian Stock Market with Other Asian Markets." 

International Journal of Enterprise Computing and Business Systems 1.2: 13-34. 

[6] Ismail, M. T. & Rahman, R. A. (2009). “Modelling the Relationships between US and Selected Asian Stock Markets”, World 

Applied Sciences Journal 7 (11): 1412-1418, ISSN 1818-4952 © IDOSI Publications. 

[7] Jeyanthi, B. J. Q. (2012). “.Are the BRIC Equity Markets More Interdependent After the Global Financial Crisis?”  

indiastat.com, pp 1-9. 



Shalu Juneja, International Journal of Research in Management, Economics and Commerce, ISSN 2250-057X, 

Impact Factor: 6.384, Volume 07 Issue 11, November 2017, Page 112-119 

http://indusedu.org Page 119 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

[8] Juneja, S. & Gupta, R. K.  (2016). “Review of volatility in stock market of  sampled emerging and developed economies”, RMS 

Journal of Management & IT (ISSN: 0975-4733), Vol. 8, No. 1 & 2, pp 68-78. 

[9] Kumar, R. & Dhankar, R. S. (2009). “Asymmetric Volatility and Cross Correlations in Stock Returns under Risk and 

Uncertainity”, Vikalpa-The Journal of Decision Makers , 34, 25-36. 

[10] Li, Q., Yang, J., Hsiao, C. & Chang, Y. J. (2005). “The relationship between stock returns and volatility in international stock 

markets”, Journal of Empirical Finance 12, pp  650–665. 

[11] Mishra, A. K. (2004). “Stock Market and Foreign Exchange Market in India: Are they Related?”  South Asia Economic Journal, 

5:2, Sage Publications.  

[12] Paramati, S. R., Gupta, R., & Roca, E. (2012). International Equity Markets Integration: Evidence from Global Financial Crisis 

and Structural Breaks. Online copy available at: 

http://www.cb.cityu.edu.hk/CONFERENCE/EMRM2012/doc/PARAMATI%20Sudharshan%20Reddy.pdf. 

[13] Raju, M. T. (2009). Stock Market Volatility: An International Comparison. Working Papaer Series: 01/09. 

[14] Shin, J. (2005) "Stock returns and volatility in emerging stock markets." International Journal of Business and Economics 4.1, pp 

31-43. 

[15] Siddiqui, S. (2008). "Exploring integration between selected European stock market indexes and sensex." Pranjana 11.2, pp 79-

90. 

[16] Tripathi, V. & Sethi, S. (2010). "Integration of Indian stock market with major global stock markets." Asian Journal of Business 

and Accounting 3.1: 117-134. 


