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Abstract 
The present study attempts to empirically analyze the co-movement in the BRIC countries’ stock 
markets in the long run by employing a Johansen cointegration technique. We have divided the 
sample period into two parts to account for the co-movement during the recent financial crisis. 
The results indicate no long run co-movement among the BRIC countries as a whole during both of 
the sample periods. However, the pairwise and multivariate cointegration tests highlight the exis-
tence of a co-movement among the Brazilian, Russian and the Chinese markets, excluding Indian 
during the financial crisis and the period afterwards. Furthermore, the exclusion tests highlight a 
significant contribution of the Brazilian market in the long run causality in the context of both the 
Russian and Chinese markets. The Russian market acts as a source of any market shock, further 
been absorbed by the Brazilian and Chinese markets at the pace of 4 percent per week. 
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1. Introduction 
The modern portfolio theory has made the investors think about diversification benefits in a portfolio of assets. 
The diversification would yield more returns only when the correlation among the asset classes in a portfolio is 
smaller. If an investor invests in a domestic market, then he is exposed to both the domestic fundamentals as 
well as country specific risks, but if he invests outside the domestic boundaries, then he can certainly enjoy di-
versification benefits compensating for the risks associated with the domestic market. Nowadays, with the liber-
alization in terms of trade and financial capital flows, globalization and the emergence of hedge, feeder and 
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other type of global funds, the investors are having more investment avenues, not only in their domestic econo-
mies but also in other economies. 

Generally, the fund managers analyze the movement of security prices in their portfolios of an equity class or 
debt class or a combination of both. But what if, a manager has created a portfolio of indices or Exchange 
Traded Funds (ETF hereafter) of different countries and makes investments in these indices. Now, apart from 
analyzing the portfolio returns and risk associated, the manager may firstly try to capture the co-movement 
among the different markets concerned because a greater degree of co-movement between the countries under 
investment radars, reduces diversification benefits. 

Furthermore, with the opening up of worldwide economies and development of the information and commu-
nication technology (ICT), the stock markets have become more efficient in discounting future as well as current 
information both domestically and internationally. This has led to increasing co-movement and interlinkages 
among the international stock markets, thereby reducing portfolio diversification benefits. For instance, the data 
revealed by China about its growing steel demand and on the line expected numbers of the economic indicators 
cause Indian equity market to witness an upward rally because the Indian steel companies would be in a profit-
able position with the expectation of increase in exports in near future. This is just a single example highlighting 
the linkages the countries share with each other due to increasing trade and financial flows. 

These equity market linkages could be long term as well as short term. A short term linkage exists only for a 
few days or months, but a long term linkage or cointegration does not yield benefits for an investor in the long 
run. So, a proper attention should be given checking the co-movement of the domestic stock markets with the 
different foreign countries. The existence of any long run co-movement among the markets highlights the pres-
ence of a cause and effect relationship among the markets. Over a period of time, numerous researchers have 
tried to capture the long run co-movement among the developed, frontier and emerging markets. However, the 
present study attempts to analyze the co-movement in the BRIC countries’ stock markets (a case of only emerg-
ing markets) in the long run, across the period 2004 to 2013 comprising the global financial crisis period. Apart 
from this, an attempt has been made to further account for the long run causality relationship between the re-
spective equity markets especially through certain exclusion tests and speed of adjustment parameters.   

The term “BRIC” was coined by Jim O’Neill of Goldman Sachs in the year 2001. “BRIC” is a collection of 
Brazil, Russia, India and China, the most promising emerging market club. The term “BRIC” expanded to 
“BRICS” in the year 2010, with the inclusion of South Africa in the BRIC basket. The present study has not 
considered the stock market of South Africa to capture the co-movement because the inclusion of South Africa 
was done in the year 2010 after the financial crisis of 2007-2009. Secondly, apart from the micro and macro-
economic fundamentals, markets all over the world also get influenced by emotions and herding behavior of the 
investors. The study assumes that if South Africa would have been the part of the BRIC club well before the cri-
sis; then the response of the BRICS’ stock markets collectively would have been different during the crisis pe-
riod and afterwards. 

Over a period of time, China is emerging as a major trading partner among the BRIC nations and the contri-
bution of China ranges from 72% - 85%. The trade between Russia and India is slowly increasing. Both India 
and China contribute approximately 80 percent or more in the imports from and exports to the all other BRICS 
countries during 1995-2007. Moreover, in terms of Foreign Direct Investments (FDI hereafter) Brazil, China, 
India and South Africa had been net importers of FDI during the period 1995-2010 whereas Russia was a net 
exporter in the year 2010, as studied by Mathur and Dasgupta [1]. The increasing trade relations and the finan-
cial flows from the one BRIC country to the other have made us to expect a co-movement among the stock 
markets of the BRIC nations. Besides this, the Morgan Stanley Capital International (MSCI) came out with an 
MSCI BRIC index in the year 2005, after the Goldman Sachs coined the term “BRIC” nations, keeping in view 
the economic conditions and similarities shared by the countries. Recently, the BRIC nations have decided to 
incorporate a new development bank (BRICS Bank) to finance infrastructure, developmental as well as financial 
safety needs among the basket countries. The creation of an index and the growing financial flows among the 
BRIC countries has prompted us to explore the long run co-movement among the stock markets of the nations 
concerned and especially during the episodes of the financial crisis. Reading in these terms, a priori one would 
expect a long run co-movement among all of the BRIC markets. 

The remainder paper is organized as follows: Section 2 highlights the literature review, Sections 3 and 4 spot-
light the empirical framework and results, respectively. Section 5 concludes the paper. 
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2. Stock Market Co-Movement and Linkages—A Review 
With the passage of time, different researchers have tried to capture stock market linkages by employing differ-
ent techniques. When we try to identify a long term or short term relationship among the markets, then the 
econometric models employed to account for the relationship matters a lot. A few researchers relied on correla-
tion coefficients and others put more stress on time varying robust measures to account for co-movement com-
prising advanced econometric techniques like VAR/VECM, Granger causality tests and family of GARCH 
based models. The studies relating to the co-movement among the stock markets also explore the direction of 
the impact from one market to the other. Some of the studies didn’t only focus on the stock market linkages 
during a tranquil period, but also highlighted the relationship during a crisis period; include the studies like, 
Forbes and Rigobon [2] and Angkinand et al. [3]. As we earlier discussed that the linkages between the stock 
markets can be long run as well as short run, but the underlying phenomenon is to check the co-movement 
among the markets occurring due to the growing integration in the form of trade and financial flows.  

Friedman and Shachmurove [4] examined the behavior of the European Community (EC) stock markets in the 
light of decreased barriers to international investments by employing Vector Autoregression (VAR) model. The 
authors came out with the results that Britain, France, Germany and the Netherlands are found to be highly re-
lated, but the smaller EC markets are more independent. On the other hand, Yang et al. [5] examined the long 
run price relationship and the dynamic price transmission among the U.S., Germany, and four major Eastern 
European emerging stock markets, with particular attention to the impact of the 1998 Russian financial crisis. 
The results reported that both the long run price relationship and the dynamic price transmission got stronger 
among the markets concerned after the crisis. 

To examine the long run equilibrium relationship and short run dynamic linkages between the Indian stock 
market and the stock markets in the major developed countries (United States, United Kingdom and Japan) after 
1990, Wong et al. [6] used the Granger causality relationship and pairwise, multiple and fractional cointegration 
tests. The results confirmed the integration of Indian stock market with the mature markets. In the short run, 
both US and Japan Granger causes the Indian stock market, but the same is not true with the Indian market. By 
moving out of the equity markets, Yang [7] examined the linkages between the government bond markets of 
five industrialized countries (US, Japan, Germany, UK and Canada) during the period from January 1986 to 
December 2000 by employing a recursive cointegration technique. The results showed no existence of the long 
run relationship among the five major bond markets during the sample period. 

To understand the extent of co-movement between the liquidity and bank solvency measures in the advanced 
and emerging market (EM) bond and stock markets, Frank and Hesse [8] employed multivariate GARCH model. 
The authors came out with the empirical findings that the markets were highly correlated during the crisis period, 
thereby raising doubts over the theory of decoupling. Instead of focusing only on the advanced economies or the 
emerging market economies, Chittedi [9] examined the integration of the stock markets among the BRIC (Brazil, 
Russia, India and China) economies and the developed economies such as the US, UK and Japan across the pe-
riod 1998 to 2008. The author used different models and tests comprising Granger causality, Johansen cointe-
gration test and Error correction Mechanism (ECM) to confirm the existence of co-movement. The results ex-
hibited that the UK, Brazilian, Russian and Chinese markets do not have a statistically significant impact on the 
Indian stock market. The study concludes the existence of a cointegration among the markets undertaken for the 
study. However, the author has considered the sample time period up till 2008, excluding the global financial 
crisis and the period afterwards thereby creating a research gap. 

Maggiora and Skerman [10] investigated cointegrating relationships between four specified European stock 
markets and the American stock market by using data from the last eight years comprising the “Global Financial 
Crisis” commencing 2007. The authors highlighted that the S&P500/FTSE100 (US/UK) are found to be strongly 
cointegrated across all the sample periods taken for the purpose of study. Similarly, in order to study the co- 
movement and short term and long term relationships among the selected developed stock markets and the 
emerging stock markets, Modi et al. [11] used the cointegration technique. The results exhibited that the MXX 
(Mexico), Dowjones (US) and Nasdaq (US) are least dependent on other markets, whereas the Dowjones is the 
most influential market. Gupta [12] attempted to study the dynamic relations among the emerging countries, es-
pecially the BRIC countries during the conditions of financial turmoil i.e. 2008 to 2011. Owing to a shorter time 
span of about four years, the authors did not come out with a long run co-movement test among the variables 
undertaken. However, the Granger causality test was applied to the stock indices of the BRIC countries to check 
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the direction of movement. India, Russia and China Granger cause Brazil, but the same is not true with Brazil. 
The Indian economy Granger causes the Russian economy. 

Subhani et al. [13] highlighted the co-movement among the stock markets of India, Pakistan, Bangladesh and 
Nepal by employing Johansen co-integration technique. The authors came out with a finding that there are link-
ages that exist among the stock prices of Karachi stock exchange with the stock prices of Dhaka stock exchange. 
To investigate the co-movement of Pakistan’s equity market with the markets of India, China, Indonesia, Sin-
gapore, Chinese Taipei, Malaysia, Japan, USA and UK, Ali et al. [14] used cointegration tests on monthly stock 
prices and discovered that there is no co-movement of Pakistan’s equity market with the markets of UK, USA, 
Chinese Taipei, Malaysia and Singapore whereas a co-movement was found between the Pakistan’s equity 
market and India, China, Japan and Indonesia’s equity market. 

Jeyanthi [15] examined the long run and short run relationships between the stock prices of the BRIC coun-
tries (Brazil, Russia, India and China) across 2000 to 2010. The Engle and Granger cointegration tests revealed 
no long term integration except with Brazil, which further creates an opportunity for the investors to diversify in 
the BRIC equity markets with a long term perspective in mind. But in the present study, we are considering a 
more advanced methodology “Johansen cointegration test” having the capability to identify more than one coin-
tegrating vectors unlike Engle-Granger methodology, coupled with a time period comprising the global financial 
crisis and the period afterwards. By following a completely new methodology of graphical modelling to account 
for the integration among the S&P 500 (US), Nikkei 225 (Japan) and FTSE 100 (UK) markets, Rea et al. [16] 
concluded that the markets were strongly integrated during the pre-crisis period. 

Apart from the above mentioned studies, there are many more studies capturing the co-movement and link-
ages considering the BRIC economies (for instance, [17]-[21]). Most of these studies have been conducted to 
explore the contemporaneous or dynamic linkages among the developed and emerging markets, like BRIC mar-
kets. But, the literature is quite thin with regards to the long run co-movement among the emerging markets only 
and that too considering the recent global financial crisis (2007-2009) and the period afterwards. The present 
study is an attempt to fill this gap and study the linkages and causality that exist between the stock markets of 
the BRIC countries in the long run with a special emphasis on the financial crisis. 

3. Research Methodology 
To explore the co-movement among the BRIC countries, stock market indices of the respective countries have 
been undertaken. A broader stock market index reflects a combination of different sectors of an economy. So, 
the co-movement of different stock markets can be judged from the stock market indices of the respective coun-
tries. The stock market indices used for the purpose of the study are CNX NIFTY (for India), BOVESPA (for 
Brazil), RTS (for Russia) and SSE Shanghai Composite Index (for China). 

The weekly data have been collected from ECONSTAT and the website of respective stock exchanges rang-
ing from January 2004 to November 2013 in local currency without converting them into dollar values as this 
would avoid currency fluctuations. We have used “mean of nearby two points” approach in order to fill out for 
the non trading weeks. The period undertaken for the study of co-movement comprises the time period relating 
to the US subprime crisis started way back in 2007 and thereafter converted into full blown global financial cri-
sis. To account for the presence of the crisis, we conducted the research under two different sample periods; full 
sample period: January 2004 to November 2013 and the crisis period and afterwards: January 2007 to November 
2013. At the same time, breakage of financial time series data and application of lesser frequency weekly data 
would keep into check structural breaks in the data. The logged values of stock indices are factored into the 
cointegration model because the logged values help in reducing heteroskedasticity present in the data. The 
analysis has been done with the help of MS Excel, SPSS software and EVIEWS software. 

3.1. Unit Root Test  
The financial time series suffers from the problem of non-stationarity. The term stationary means that the series 
should be mean reverting and standard deviation should be time invariant. In order to check the stationarity, the 
Augmented Dickey Fuller test has been used. The Augmented Dickey Fuller test augments the lagged values of 
the dependent variable in the series: 

1 2 1
1

p

t i t i t
i

Yt t Y Yβ β δ α ε− −
=

∆ = + + + ∆ +∑                               (1) 
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where 1β  is a drift parameter, 2β  is the coefficient on time component (t), δ  is the testing coefficient of 
unit root, p is the lag order of first difference series, iα  is the coefficient of lagged first difference series and 

tε  is a pure white noise error term. The null hypothesis is 0δ = , where ( )1pδ = −  and the alternate hy-
pothesis is ( )0 or 1pδ < < . The acceptance of the null hypothesis proclaims the existence of a unit root in a se-
ries, making it non stationary, whereas the alternate hypothesis states that the series is a stationary one. 

3.2. Cointegration Analysis 
It is always advisable to check for the presence of a unit root in the series otherwise it would lead to a spurious 
regression. But sometimes, although the variables are non stationary yet the residuals derived from the regres-
sion equation happens to be stationary. The stationary residuals highlight the existence of a long run association 
and co-movement between the variables undertaken, which can further be stated as cointegration between the 
variables. In simple terms, variables are termed to be cointegrated when a linear combination of them, integrated 
of order one I(1), is found to be stationary. To examine the existence of cointegration, the time series data 
should be integrated of the same order I(1). In other words, the series should be non-stationary at level, but 
should become stationary at first difference. 

If a long run association has been observed between the variables, then we can further analyze any disequilib-
rium if arises. The cointegration will make the variables to move in equilibrium, but if any disequilibrium arises 
then that will be corrected through short run adjustments and the equilibrium position will be restored. The 
global investors will stand to gain only if the co-movement among the countries is at a minimal level. The pre-
sent study employs Johansen cointegration approach to account for co-movement in the variables. We have also 
tried to ascertain pairwise cointegration among the different variables (countries) apart from multivariate coin-
tegration through the Johansen approach. 

3.3. Johansen’s Maximum Likelihood Method 
The Johansen method is a maximum likelihood approach based on two likelihood tests; Trace test and Max Ei-
genvalue test, proposed by Johansen [22] [23]. The method finds out the cointegrating vectors, which are further 
introduced in the Vector Autoregression model (VAR hereafter) by imposing certain restrictions known as Vec-
tor Error Correction Model (VECM hereafter). The VECM model analyzes the short run as well as long run 
equilibrium relationship among the variables. The existence of a cointegrating vector exhibits the presence of a 
long run equilibrium relationship among the variables. The Johansen method is defined as: 

1

1
1

p

t i t i t t
i

x x uπ αβ ε
−

− −
=

∆ ′∆ = + +∑                                 (2) 

where tx  is a non stationary series (stock index), iπ  is a matrix of coefficients, α  is speed of adjustment 
parameter, p is lag order of the first differenced series, β ′  is cointegrating vector, u is the error correction term 
and tε  is the residual term, as in Enders [24]. The Johansen approach provides two alternate test statistics to 
examine cointegration: the Trace Test and the Maximum Eigenvalue Test. Under the Trace test, the null hy-
pothesis is there is no cointegrating vector ( )0 : 0h r =  whereas the alternative hypothesis of cointegration is n 
cointegrating vectors ( )1 : 0h r > . The Maximum Eigenvalue test tests the null hypothesis that the number of 
cointegrating vectors is equal to r whereas the alternative hypothesis tests the number of cointegrating vectors as 

1r + . 

( ) ( )^
trace

1
ln 1

n

i
i r

r Tλ λ
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= − −∑                                  (3) 

( ) ( )^
max 1, 1 ln 1 rr r Tλ λ ++ = − −                                 (4) 

where r = number of cointegrating vectors, ^
iλ  is the estimated eigenvalue from the αβ ′  matrices and T is the 

number of usable observations. The Johansen test of cointegration requires that the lag lengths should be appro-
priate and the present study employs Akaike’s Information Criteria (AIC) to ascertain the lag lengths. To check 
the lag lengths, we have firstly employed a VAR model at level, wherein the stock market indices among which 
we try to capture co-movement are taken as endogenous variables. The finding of a stochastic trend among the 
variables concerned further entail to the adoption of Vector Error correction model (VECM) wherein the first 
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differences of the variables are regressed against their lags and a error correction term to account for a disequi-
librium in the relationship. Eventually, to restore the equilibrium level among the variables, the coefficient of the 
error correction term is required to be negative and statistically significant. 

The unit root test, lag lengths and cointegration analysis have been performed separately for two sample pe-
riods undertaken for the purpose of study. The observed cointegrating vectors among the BRIC countries are 
further normalized taking each country as a separate dependent variable. Moreover, for detailed justifications, all 
the variables shall be taken as part of exclusion tests. The exclusion test would spotlight that whether the respec-
tive variables are contributing to the long run causation or not through asymptotic chi-square restriction model. 

4. Analysis and Empirical Findings 
Figure 1 reports a graphical presentation of the stock market indices of the respective BRIC countries. The 
graphical presentation shows that the indices share somewhat co-movement with each other. The global finan-
cial crisis and especially the period after September 2008 have made the indices to move in a somewhat similar 
pattern. The markets in all of the BRIC countries were at zenith during the year 2007 but a downward trend ini-
tiated in the year 2008 when the US subprime crisis spillover to the other parts of the world and the emerging 
markets were not an exception to that. After having a look at the graph, we have calculated Pearson correlation 
coefficients to ascertain the co-movement among the markets in the full sample period. Table 1 shows the cor-
relation coefficients along with their significant values. The correlation test has been performed on raw series 
without converting them into log values. 

All the coefficients are found to be significant. The correlation among Brazil and India is the highest (0.923) 
and positive. A change in one variable entails to a positive change in another variable. India and China have the 
lowest level of correlation (0.588) with each other, whereas the correlation coefficient between China and Rus-
sia is 0.708 which is again very high. The results of correlation coefficients highlight a very strong co-movement 
between Brazilian stock market and Indian stock market. The correlation coefficient between Brazil and Russia 
is 0.752. Although correlation is a good measure to account for co-movement among the variables concerned, 
yet it is not a robust measure. What is the strength of relationship between the variables is not a task performed 
by the correlation coefficients. But still they help in creating an overall impression about the movement and the 
co-movement of the stock markets. 

Furthermore, we checked the logged values of the stock indices for ensuring stationarity both at the level and 
at first difference. For the full sample period, all of the indices are found to be non stationary at level, whereas 
the indices are found to be stationary after taking the first difference (5% significance level). All the series are 
integrated of the same order I(1). This is the first and foremost condition of Johansen test that the series should 
be non stationary at level but stationary after taking first difference. In order to check the presence of cointe-
grating vectors, the non stationary logged series are used and factored into Johansen methodology. 

 

 
Figure 1. Graphical presentation of stock indices of BRIC countries. Source: Authors’ calculation.                                
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Table 1. Pearson correlation coefficients among the stock indices.                                                         

  RTS SSE Nifty Bovespa 

RTS Correlation 1    

 Sig. (2-tailed)     

SSE Correlation 0.708** 1   

 Sig. (2-tailed) (0.000)    

Nifty Correlation 0.721** 0.588** 1  

 Sig. (2-tailed) (0.000) (0.000)   

Bovespa Correlation 0.752** 0.675** 0.923** 1 

 Sig. (2-tailed) (0.000) (0.000) (0.000)  
**Correlation coefficients are significant at the 1 percent significance level. Source: Authors’ calculation. 

4.1. Long Run Co-Movement among the BRIC Countries (Jan 2004 to Nov 2013) 
Table 2 shows the results of the Johansen test for the BRIC countries as a whole during 2004 to 2013. We failed 
to reject the null hypothesis of the Trace test as well as Max test even at 10% significance level. 

The acceptance of the null hypothesis of no cointegration among the variables depicts that there is no long 
term co-movement among the BRIC countries as a whole during the period 2004 to 2013. The non existence of 
cointegrating vectors among the BRIC countries spotlights the fact that the BRIC countries as a whole do not 
have a long run relationship with each other but there can certainly be short run linkages among the markets. We 
have not touched the topic of short run linkages among the BRIC countries. But in the long run, the BRIC coun-
tries do provide diversification benefits. 

4.2. Pair Wise Cointegration Analysis (Jan 2004 to Nov 2013) 
We have also tried to examine the pairwise cointegration among the countries. Even the results of the pairwise 
cointegration test failed to reject the null hypothesis of no cointegration among the countries. The results are in-
significant even at the 10% significance level. Six pairs of the countries have been created to analyze the long 
run co-movement; Brazil-Russia, Brazil-India, Brazil-China, Russia-India, Russia-China and lastly India-China. 
The period during 2004 to 2013 is fairly a very long period of time and no long run relationship among the 
BRIC countries is truly a beneficial thing for global investors. The results reported by the cointegration analysis 
bring into being a new fact that even though the BRIC nations are increasing their integration with each other 
through various bilateral trade agreements and opening up their financial sector yet the stock markets are not 
cointegrated in the long run, making them independent. A portfolio of BRIC countries’ equity indices can be 
created to enjoy the diversification as well as international exposure benefits. 

4.3. Long Run Co-Movement among the BRIC Countries (Jan 2007 to Nov 2013) 
The period which we have covered, from the year 2004 to 2013 comprises the period of global financial crisis as 
well. So, in order to have a more detailed look at the co-movement among the markets, we have taken into con-
sideration the crisis period as well as the period after the crisis. The Johansen test has been applied on the stock 
market indices of the BRIC countries during the period starting 2007 up till 2013. 

Instead of working directly on the indices and cointegration, we again examined the stationary of the data 
during the period 2007 to 2013. The logged series are found to be non stationary at level, but stationary after 
taking the first difference. In other words, the series are integrated of the same order I(1). Table 3 shows the re-
sults of the Johansen test of cointegration. Even during this period, we failed to reject the null hypothesis of the 
Trace test as well as the Max test, thereby leading to no cointegrating relationship among the BRIC countries as 
a whole during the period from 2007 to 2013. There is no long run relationship among the BRIC countries’ eq-
uity markets. 

The results are not significant even after taking 10% significance level. The results of the Johansen test for 
both the sample periods show no sign of cointegration among the countries. The results are somewhat compati-
ble with the findings of Jeyanthi [15] who came out with the results that there is no long run association between  
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Table 2. Johansen results for BRIC as a whole.                                                                                                                 

Null hypothesis Alternate hypothesis  95% 
critical value 

90% 
critical value 

Trace test  Trace value   

r = 0 r > 0 24.25 47.85 44.50 

Max test  Max value   

r = 0 r = 1 12.67 27.58 25.12 

Source: Authors’ calculation. 
 
Table 3. Johansen results for BRIC as a whole.                                                                                                                 

Null hypothesis Alternate hypothesis  95% 
critical value 

90% 
critical value 

  Trace value   

r = 0 r > 0 40.57 47.86 44.50 

Max test  Max value   

r = 0 r = 1 22.70 27.58 25.12 

Source: Authors’ calculation. 
 
the BRIC countries except with Brazil by employing Engle-Granger test of cointegration. 

4.4. Pair Wise Cointegration Analysis (Jan 2007 to Nov 2013) 
We have also performed pairwise cointegration tests among the countries for the period 2007 to 2013. In-
teresingly, we found a cointegrating relationship between Brazil-Russia and Brazil-China. Both the Trace test 
and Max test revealed two cointegrating vectors (significant at the 5% level) among the Brazil and Russia, 
whereas only Trace test found out two cointegrating vectors among Brazil and China (significant at the 5% 
level). Taking cue of the presence of cointegrating relationship pairwise, we further tried to examine the cointe-
gration in a multivariate framework among the Brazilian, Russian and Chinese markets, excluding Indian. 

4.5. Long Run Co-Movement among Brazil Russia and China (Jan 2007 to Nov 2013) 
Table 4 indicates the presence of one cointegrating vector among the countries. There is a long run co-move- 
ment among Brazil, Russia and China during the financial crisis and the period after the crisis. The global finan-
cial crisis had an impact not only on the trade linkages, but on the financial linkages as well that are shared by 
the countries. Frank and Hesse [8] spotlighted the movement of funds from the emerging markets to the safest 
havens during the crisis period thereby spreading the crisis to the emerging markets as well. The flow back of 
funds from the emerging markets made the latter to witness a downward rally in their respective stock markets. 
The observed cointegrating vector or the long run co-movement is due to the financial crisis going on during 
that period. The trace test as well as Max test rejects the null hypothesis of no cointegration among the countries. 

The presence of one cointegrating vector indicates long run relationship among the countries concerned dur-
ing the crisis period. The co-movement reduces diversification benefits for the investors. The Johansen test re-
sults highlight a very significant fact that the Indian equity market is an independent market post the financial 
crisis because when we tested cointegration among the BRIC countries as a whole, then we did not find out any 
long run relationship. However, when we excluded India from the group, we witnessed a long run relationship 
between the rest of the countries. So, an investor can certainly enjoy benefits by making investments in the In-
dian equity market in the long run. The results relating to the independence of the Indian stock markets post the 
global financial crisis are compatible with the findings of Saji [25]. The author came out with the findings that 
the Indian stock market is loosely linked with the other markets post the global financial crisis validating the 
case for the investors, especially the international investors to diversify their holdings in India. Now, we move 
on to certain exclusion tests and other long run causation related tests among Brazil, Russia and China.  
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Table 4. Johansen results for Brazil Russia and China.                                                                                                                 

Null hypothesis Alternate hypothesis  95% 
critical value 

90% 
critical value 

  Trace value   

r = 0 r > 0 35.38* 29.80 27.06 

r ≤ 1 r >1 13.14 15.49 13.42 

Max test  Max value   

r = 0 r = 1 22.24* 21.13 18.90 

r = 1 r = 2 10.91 14.26 12.30 

Source: Authors’ calculation. *Indicates the existence of one cointegrating vector. 
 
Firstly, the normalized cointegrating coefficients are computed by taking Brazil as the dependent variable. 

The results (Table 5) show that the Russian market has a positive long run impact on the Brazilian market, 
whereas the Chinese market has a negative long run impact on the Brazilian market. When we convert the nor-
malized coefficients in a regression equation form, then the signs also get changed. A one point change in the 
Russian stock market entails to 0.21 point increase in the Brazilian market. Similarly, a one point change in the 
Chinese stock market leads to a decrease in the Brazilian market by 0.02 points. These changes have an impact 
on the long run equilibrium among the markets. On a similar note, when we took the Russian market as the de-
pendent variable, then we came out with a finding that the Brazilian (4.767) and Chinese markets (0.082) have 
an increasing impact on the Russian market. On the other hand, the Brazilian and Russian markets have a nega-
tive (−57.945) and positive (12.154) impact on the Chinese market respectively in the long run.  

When we normalize the cointegrating equation by taking Russia as the dependent variable, then the exclusion 
tests came out with the finding that the Brazilian and Chinese markets jointly have an impact on the Russian 
market (15.2358, p < 0.05). Furthermore, the exclusion test supports the rejection of the null hypothesis: Brazil-
ian market does not contribute to the long run relationship with the Russian market (10.6974, p < 0.05). Simi-
larly, when we normalize the equation by taking the Chinese market as dependent variable, then the exclusion 
tests came out with the finding that both the Brazilian and Russian markets jointly contribute to the long run re-
lationship (18.2887, p < 0.05). On a similar note, the impact of Brazilian market is also found to be in existence 
individually. It means that the Brazilian market cannot be excluded from the cointegration equation in the con-
text of both the Chinese and Russian markets. But when we took the Brazilian market as the dependent variable 
for normalization, then both the Russian and Chinese markets failed to reject the null hypothesis of no signifi-
cant contribution to the long run equilibrium relationship and therefore can be excluded from the cointegrating 
equation. 

To further understand the relationship between the markets and equilibrium restoration, we employed Vector 
Error Correction Model (VECM) taking the Brazilian market as the dependent variable. Table 6 shows the coef-
ficients of respective error correction terms or speed of adjustment parameters to restore long run relationship. 
The Johansen test of cointegration discovers the existence of a cointegrating vector, i.e. existence of long run 
equilibrium relationship among the variables. However, it may be possible that there is disequilibrium in the 
short run. So, the VECM model helps in analysing the speed of adjustment whenever a disequilibrium situation 
arises with the help of coefficient of error correction term. Only the Brazilian and Chinese markets’ coefficients 
are found to be statistically significant with the negative values. A positive shock in the markets would get re-
stored to the equilibrium level due to the negative values of the error correction terms. Only 4% adjustments 
take place in the first week and the rest take place in the coming weeks in case of both the Brazilian and Chinese 
markets. The coefficient of the Russian market is not found to be statistically different from zero as per 
t-statistics, which brings to light that the Russian market is weakly exogenous. So, the Russian market is the first 
market which gets affected by the errors or shocks and then it transmit the shocks to the other markets of Brazil 
and China. A reason that could be attributed to this could be that Russia is an energy rich country and the big-
gest exporter of these resources. Any shock in these resources makes the other countries like Brazil and China, 
which are energy consumers to feel the brunt and witness the spillover of the events taking place in the Russian 
economy. Similarly, when we took the Russian market and Chinese market as the dependent variables then  



A. Singh, P. Kaur 
 

 
128 

Table 5. Normalized cointegrating coefficients (standard error in parentheses).                                                         

LOGBOVESPA LOGRTS LOGSSE 

1.00000 −0.209757 0.017258 

 (0.10407) (0.12664) 

Source: Authors’ calculation. 
 
Table 6. Coefficients of error correction terms.                                                                         

 D (LOGBOVESPA) D (LOGRTS) D (LOGSSE) 

Error Correction Term −0.038458 0.021312 −0.037721 

 (0.01571) (0.02244) (0.01487) 

 [−2.44861] [0.94992] [−2.53618] 

Standard errors in () & t-statistics in []. Source: Authors’ calculation. 
 
similar type of results comes into observation, wherein the Brazilian and Chinese markets are playing an impor-
tant role in restoring the equilibrium. Lastly, it is pertinent to mention that the derived standardized residuals are 
found to be independent justifying the adequacy of the model thereon. 

5. Concluding Remarks 
The co-movement of the equity markets especially in the long run is detrimental to the interest of investors. The 
increasing correlation has an impact on the portfolio risks and returns. We divided our study in two sample pe-
riods in order to include the time period relating to the global financial crisis. The results are somewhat in line 
with the other researchers. During the full sample period, there is no long run relationship between the markets. 
Even the pairwise cointegration test does not reveal any cointegrating vector among the pairs. It gives an oppor-
tunity to the investors to invest in the BRIC countries with a long run perspective and enjoy the diversification 
benefits. The fund managers can even create a portfolio of only BRIC countries or a combination of BRIC and 
other emerging markets which do not share a co-movement with each other. So, the empirical results critically 
support the construction of a portfolio comprising stocks from the respective BRIC equity markets owing to the 
non-existence of a long run co-movement with each other. Furthermore, the stocks from the BRIC equity mar-
kets act as a strong candidate for reducing portfolio risk without sacrificing the adjusted portfolio returns.  

The results reported by the cointegration analysis during the period of financial crisis and afterwards are dif-
ferent from the full sample period results. The markets get highly integrated perhaps co-move with each other 
during a crisis like event due to spillover mechanisms. We have observed similar kind of trends during this pe-
riod. The pairwise cointegration analysis reveals the existence of cointegrating vectors among Brazil-Russia and 
Brazil-China during the financial crisis and the period afterwards. We further extend our study by employing 
Johansen cointegration test on the Brazilian, Russian and Chinese markets only and leaving the Indian market. 
One cointegrating vector has been observed among the countries. The exclusion tests also came out with a find-
ing that the Brazilian market cannot be excluded from the cointegration equation in the context of both the Chi-
nese and Russian markets. Whenever a disequilibrium arises then only 4% adjustments take place in the Brazil-
ian and Chinese markets in the first week and the rest takes place in the coming weeks. Reading in these terms, 
the Russian market is the first market which gets affected by the errors or shocks and then it transmits the shocks 
to the other markets of Brazil and China. 

Overall, we can say that during a tranquil period, the BRIC markets do not cointegrate with each other, but 
during a crisis period, a co-movement emerges out among the countries except the Indian markets. Indian equity 
market is becoming an investment avenue for the international investors owing to its domestic favourable fun-
damentals and structural economic reforms undertaken post the crisis period. Notwithstanding, Brazilian, Rus-
sian and Chinese equity markets share a long run stochastic trend after the US financial crisis got unleashed; yet 
the respective markets are substantially independent considering the overall sample period. So, the domestic as 
well as international fund managers should discount this long run relationship shared between the respective 
BRIC equity markets well ahead of time to maintain their portfolio values. The present study is limited only to-



A. Singh, P. Kaur 
 

 
129 

wards long run relationship among the variables. The relationship can further be extended to include short run 
linkages among the markets over a period of time. 
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