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Abstract 

The paper investigates the degree of sensitivity of international equity market returns, using MSCI indices as widely 
tracked global equity benchmarks of stock exchanges, traded throughout the world. In particular, using a time-varying 
methodology, the research examines whether the returns of developed international equity markets are each associated 
with movements of MSCI World Index in order to see the level of bilateral influence between equity markets, affected 
by globalization processes. The model contains the Kalman filter and, as a consequence, it accommodates fundamental 
shifts in the bilateral relationships. The results show that all analyzed developed equity markets are moving toward 
greater integration in terms of increasing correlation, they are interdependent and affected by globalization processes, 
showing strong and lasting relationships between each other. However, bilateral convergence of international equity 
markets is not an equal process, where different cluster of markets are engaged in different manners.  
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1. Introduction 

The effects of globalization in the world economy and its role within financial markets were widely analysed by the 
literature (Shahrokhi, 1998; Aggarwal, 1999; Aggarwal et al., 2010; Kearney and Poti, 2005; Eun and Lee, 2010). The 
pros and cons of international economic and financial framework featured by common trends and higher similarities 
were considered from different perspectives. Moreover, different concepts and definitions of globalization were 
provided as well. In the literature the hypothesis that globalization is growing within world economies is commonly 
adopted by many scholars, however, papers that tried to analyse this phenomenon in a comprehensive manners are just a 
few. Thus, if the presence of globalization in financial markets could be considered as a commonplace, the need to 
evaluate the relevance and the developing path of this phenomenon is quite clear.  

In this paper the authors try to fill this gap, providing both (1) a measure of globalization within financial markets 
around the world in order to understand its main trends, and (2) an analysis of single geographical areas in order to 
understand if globalization is developing as a homogeneous phenomenon or – on the contrary – globalization effects 
are stronger in some stock markets than others. 

The presence of bilateral convergence among international equity markets, caused by globalization processes, suggests 
the important indications for effective portfolio diversification models. Thus, the need to evaluate the relevance and the 
developing path of this phenomenon is quite clear. In this paper the author tries to fill this gap, providing a measure of 
globalization effect within developed equity markets in order to understand its consequences in terms of bilateral 
convergence.  

The paper is organized as follows. A review of the literature on globalization and convergence of international equity 
markets is provided in order to analyse these concepts and to highlight results from previous studies. A description of 
data and methodology explanation will follow, while the results of the analysis will be provided and discussed in the 
result section. In the final section some conclusions and remarks are provided. 

2. Literature Review 

The meaning of globalization was widely analyzed by the literature from both economic and non-economic 
perspectives. Due to the huge interest on this topic and the different possible manners to analyze it, the need to provide 
a clear definition of this phenomenon and a specific perspective of the analysis is clear. 
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A wide economic definition of globalization is provided by Bhagwati (2004). The author defines globalization as a 
process of integration of national economies into an international economy through trade, foreign direct investments, 
capital flows, migration and the spread of technology. The different aspects taken into account highlight how much 
globalization is a complex phenomenon and suggest the need to focus on a specific topic. In this paper the authors will 
analyse the financial aspects of globalization and they will refer to the integration of stock-exchanges. However, as 
Carrieri et al. (2003) pointed out, the globalization concerns both economic and financial aspects and can not be 
ignored that equity market integration is part of a bigger reform effort that includes the financial sector, the economy as 
well as political processes. For instance, Friedman and Shachmurove (2005) provide evidence of further integration of 
the European stock markets after the introduction of the Euro and recently Aggarwal et al. (2010), showed that equity 
market integration is driven by market forces but constrained by regulatory barriers. 

In order to analyse the financial aspect of globalization a definition of what integration means is useful. For the 
European Central Bank (Trichet, 2005) stock market integration is the market condition where all potential market 
participants with the same relevant characteristics face a single set of rules when dealing with financial instruments or 
services, have equal access to financial instruments or services, and are treated equally when they are active in the 
market. If this definition could be seen from a global financial consumer perspective, a more country specific definition 
can be proposed as well. Pieper and Vogel (1997), talking about integrated markets, refer to a status of markets where 
investors can buy and sell in one country and without restriction equities that are issued in another country and as a 
result identical securities are issued and traded at the same price across markets (after adjustment for foreign exchange 
rates). Hence, the authors highlight the relevance of cross-country trading and recall macroeconomic principle as the 
“law of one price”. Similarities with this definition of stock market integration exist with the definition proposed by 
Bekaert and Harvey (2003). For these authors in integrated equity markets, domestic investors are able to invest in 
foreign assets and foreign investors in domestic assets; hence, assets with identical risks show the same expected return, 
regardless of trading location. This perspective is coherent with the concepts of integration of Bhalla and Shetty (2006). 
They argue that when two or more markets are integrated, events in one market will have their impacts felt in the other 
ones. For these authors integration should be related and measured by effectiveness of information in the price 
changing more than the presence of trading barriers within different exchanges. 

The great interest by the literature on financial market integration and globalization is justified by the positive effects 
that integrated financial markets could provide. Many authors studied these effects related both to economic and 
financial topics. Prasad (2003) also highlights that international financial integration can promote growth in developing 
countries and also helps countries to reduce macroeconomic volatility, while Beck et al. (2000) support the view that 
better functioning financial intermediaries improve resource allocation and accelerate total factor productivity growth 
with positive repercussion for long-run economic growth. In a more financial perspective Erdogan (2009) provided 
evidences that, due to the integration of stock markets, the firms’ cost of capital decreases, helping them to solve capital 
raising problems. Even Trichet (2005), provides that financial market integration, by enhancing competition and 
efficiency of intermediaries in their operations and allocation of resources, contributes to financial stability; thus, a more 
integrated international financial framework will arise. The role of stock exchanges in the financial markets and their 
relationships with financial market integration was also analysed by the literature. Indeed some economists support the 
belief that globalization encourages the convergence of financial markets. For example, Armanious (2005) shows how 
an increasing globalization of the world economy should obviously have an impact on the behaviour of national stock 
markets, which in turn will push the stock exchanges to merge together in order to make economic growth.  

Based on the definition related to the “law of one price”, investors should consider in portfolio diversification approach 
that stock market integration implies the following convergence of assets’ returns, issued in different countries and 
generating identical cash flows (Bekaert and Harvey, 1997; Adjouté and Danthine, 2003). In fact, most of studies 
support a high degree of integration among international equity markets in recent years. 

European equity markets show, especially high degree of integration, proved by many scholars. For example, Adam et 
al. (2002), Baele et al. (2004), and Portes and Rey (2005) not only formulated the different definitions of European 
equity convergence, but also provided the evidence about the enhanced role of the common currency within Europe for 
the equity market convergence. Hanousek and Filer (2000), Egert and Kocenda (2005) and Cappiello et al. (2010) also 
showed that integration strengthened significantly in the European Union countries.  

Analysing the convergence at the international level, Piesse and Hearn (2002) and Cerny (2004) found a weaker degree 
of integration for the Asian emerging equity markets. By contrast, Yang et al. (2003a) argued that that occured only over 
the post-Asian crisis period. Aggarwal and Kyaw (2005), investigating the convergence trends of three North American 
Free Trade Agreement (NAFTA) economies, found co-integration between equity prices only over the period after the 
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formation of NAFTA, while Darrat and Zhong (2005) argued that the NAFTA formation contributed to a greater speed 
of convergence among NAFTA members. Ciner (2006) as well identified a high degree of convergence among North 
American equity markets, especially during the 1990s, on the basis of the boom in information technology stocks and by 
the dismantling of trade barriers. Finally, Chukwuogor-Ndu (2007) and Chukwuogor-Ndu and Kasibhatla (2007) also 
confirmed the convergence patterns for North American equity markets. 

The recent studies on globalization between international stock markets provide that globalization is a heterogeneous 
phenomenon where different cluster of countries are engaged in different manners (Nicolini and Dorodnykh, 2011). The 
pervious works also demonstrate that convergence is also overstepped the continental barriers, where Caporale el al. 
(2009) provided the evidence of a global convergence/divergence process for five EU countries (Germany, France, the 
Netherlands, Ireland and the UK) as well as the US over the period 1973-2008, which was not obviously influenced by 
EU policies. Furthermore, the empirical findings of Apergis et al. (2010) suggest that international equity markets do not 
form a homogeneous convergence club. Since a country’s equity market aggregates the markets of individual industries, 
these findings may reflect specific endogenous characteristics within industries that prevent convergence at the industry 
level rather than country-specific factors. 

There are different approaches used by the literature to investigate the extent of convergence in international equity 
markets. Some authors have applied asset-pricing models of integration to determine whether equity returns reflect 
global rather than local risk factors as a measure of convergence (Bekaert and Harvey, 1995; Karolyi and Stulz, 2002). 
Furthermore, another approach is based on country-specific industrial effects in convergence among equity markets 
(Baca et al., 2000; Cavaglia et al., 2000). However, most of the scholars consider the strong effect of EU factors on 
following convergence among European stock markets (Fratzscher, 2002; Cappiello et al. 2010; Rahman and Khan, 
2009; Yang et al, 2003b). Another group of scholars have applied σ-convergence analysis in order to investigate the 
presence of convergence. In particular, Babetskii et al. (2007) found the evidence of substantial stock-market integration 
with respect to new members of the EU. Phillips and Sul (2007) proposed a new econometric approach to test for 
convergence and the identification of convergence clubs. Apergis et al. (2010), using this methodology, showed more 
numerous stock-price convergence clubs in certain industries. The authors suggested that industry factors played a more 
important role in explaining the actual divergence in stock prices than does the stock market itself. 

However, interrelated relationships between globalization of international stock markets and the following convergence 
suggest the possibility to apply the approach of bilateral convergence in order to estimate the extent of convergence 
between equity markets relative to the global market. In sum, as Hall (1992) pointed out that in order to catch the 
bilateral convergence through the relative long-run behavior of a number of time series and the simultaneous analysis, 
the Kalman filter should be used. Harvey (1990) suggested that the Kalman filter estimates the state space model with 
gradual adjustment of correlations where parameters follow random walks. As a consequence, the model accommodates 
fundamental shifts in the bilateral relationships. The use of the Kalman filter to test for convergence between capital 
markets has been used extensively by many authors (Frazer et al., 1994; Bekaert and Campbell, 1995; Serletis and King, 
1997; Fraser and Oyefeso, 2001; Manning, 2002, Lee 2008; Lee 2009; Dorodnykh, 2010). However, there is no study 
where the Kalman filter methodology is used to examine time-varying convergence of relative to the global stock market. 
Thus, this paper investigates the bilateral relationships between international equity markets returns; additionally 
contribute to the literature on stock exchange convergence.  

3. Data and Methodology 

The time-varying analysis of global bilateral convergence uses the weekly MSCI equity indices from 1995 to 2010. The 
data source is Datastream (Thomson Financial). In particular, the analysis uses the MSCI World Index as an index of 
global equity market, designed to measure the equity market performance of 24 developed market country indices. Time 
series were collected for following 24 markets: Australia, Austria, Belgium, Canada, Denmark, Finland, France, 
Germany, Greece, Hong Kong, Ireland, Israel, Italy, Japan, Netherlands, New Zealand, Norway, Portugal, Singapore, 
Spain, Sweden, Switzerland, the United Kingdom, and the United States. Data are all in US dollars. The use of weekly 
data provides more than 800 observations for each index. Furthermore, weekly data collection has been done in order to 
smooth data from daily noise.  

From the time series of MSCI Indices continuously compounded returns for 25 indexes have been calculated as: 

1lnln  ttt PPR                                                                                  (1) 

Full descriptive statistics for data (number of observations, minimum and maximum values, standard deviation, 
skewness, kurtotis and Jarque-Bera tests) are reported in Table 1.  

<Table 1 about here> 
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The summary statistics using weekly MSCI indexes for overall period provide that Finland shows the highest mean 
return over the full period while Ireland shows the lowest one. Finland and World are respectively the indexes with the 
lowest and the highest standard deviations. All indexes show negative skewness, suggesting the lack of data symmetry 
and indicating that left tail is longer and the mass of distribution is concentrated on the right, where Denmark 
demonstrates especially negative skewness. Significantly positive kurtosis is shown by all indexes with a clear “fat tails” 
effect. Australia demonstrates a non-normal and “peaked” distribution of index returns, as Jarque-Bera test confirms. 

In order to investigate the relationships between 24 developed equity markets and global equity market correlation 
analysis was applied.  

Traditionally, academic researchers and professionals use the correlation of returns measure to investigate the degree of 
integration (high correlation) or segmentation (low correlation) between financial markets across national boundaries 
and across assets classes to evaluate the potential benefits from international portfolio diversification (Markowitz, 1952; 
Elton and Gruber, 1995; Eichholtz et al.1996 and 1998; Liu and Mei, 1998; Conover, et al. 2002;). According to 
Schindler (2009) the main examinations of benefits from diversification and portfolio optimization are based on 
correlation analysis. The correlation coefficient is the common practice of measurement of stock market co movements 
of stock returns in a given time period, and is widely exploited by the literature (Longin and Solnik 1995, Hassan and 
Naka 1996, Karolyi and Stulz 2001, Wälti 2006, Schindler and Voronkova 2010). According to the Pearson 
product-moment correlation coefficient (the “Pearson’s correlation), the correlation index has been calculated by 
dividing the covariance of two index returns by the product of their standard deviations: 
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Where E is the expected value operator, cov means covariance and corr is a widely used alternative notation for 
Pearson’s correlation. 

The methodology is based on the model suggested by Frazer (1994), where security market convergence can be 
estimated by bilateral differences in their returns. It means that if the security returns in country X converging to those in 
country Y, overtime then the bilateral differences in their returns should be diminishing. However, if returns of the 
securitized in country X are converging with those of country Z the bilateral returns of X with Y should be increasing. 

 The following equation expresses the statement: 

tt RyRzRxRz   )()(                                                                          (3) 

where RZ
 
is the continuously compounded returns of country Z; RX

 
is the continuously compounded returns of country X; 

R
Y 

is the continuously compounded return of country Y; εt
 
is a random error term; and α and β are the parameters of 

interest. of country Y; ε
t 
is a random error term; and α and β are the parameters of interest.  

Later Frazer et al. (2008) use as an initial framework this model with two relationships in order to estimate the bilateral 
convergence between New Zealand, Australia and various other Pacific-Basin equity markets. Lee (2008; 2009) and 
Dorodnykh (2010) have applied the same model to study the convergence processes in markets. 

Thus, the model can be adopted for estimation of bilateral convergence between developed international equity markets 
relative to the global equity market.  
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where Globalr
 
is the continuously compounded returns of associated with MSCI World Index; 1r

 
is the continuously 

compounded returns of developed equity market of country 1; 2r
 
is the continuously compounded return of developed 

equity market in country 2; 
t  

is a random error term; and 
i  and 

i  (i=1,2) are the parameters of interest. In 

particular the 
i are associated with convergence. If equity market in country in 1 was perfectly converged with global 

equity market, the equations (1,2) could be estimated using standard OLS fixed parameter estimation, and 
)( 1rr Global  would be independent of )( 2 Globalrr  , and )( 12 rr  and )( 2 Globalrr  would be perfectly positively 

correlated. This implies that the joint restriction 01   and 12   should hold. Similarly, if a market in country 2 and 

equity market in country 1 were perfectly converged, the joint restriction 11   and 02   would be expected. The 

term “perfectly converged” indicates that the two markets sustain movements of the same direction and magnitude.  
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However, the convergence is a process and not a state, it means that profiles of α and β are allowed to evolve over time 
according to the following laws of motion. The model can be estimated via the Kalman filter that allows a gradual path 
of adjustment: 

t
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1 )()(                                                                   (6a) 

ttt 1111   
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ttt 1111   
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                                                                                 (7c) 

where it  and it  (i=1,2) are normally and identically distributed, with a mean of zero and variances of σ2. As Harvey 

(1990) suggest, it means that it  and it  follow random walks. The use of the Kalman filter in estimating 

time-varying beta in preference to the alternatives, such as GARCH models and the approach of Schwert and Seguin 
(1990) can be justified from previous studies on the stock market time-varying beta, suggesting that all methodologies 
are successful at characterizing time-varying beta using the Kalman filter (Brookes et al., 1998; Faff et al. 2000). 

The interpretation of 
t1  and 

t2  is essentially the same as 
1  and 

2  described above from OLS estimation, except 

that now the parameters are allowed to vary through time. There is no restriction that 
t2 is between 0 and 1 (

t1 is 

between -1 and 0). Building on the previous conclusions, if 
t1 → 1 and 

t2 → 0 this indicates that relationship of 

equity market in country 1 with equity market in country 2 has strengthened over time, alternatively 
t1 →0 and 

t2 → 1 

indicate that the equity market in country 1 has converged more with global equity market than with the other 23 
developed equity markets from the sample. The following identity between bilateral spreads: 

)()()( 2121 GlobalGlobal rrrrrr                                                                  (8) 

It implies that movements in one bilateral spread are associated with movements in one or other of the remaining 
bilateral spreads in the stylized three member system. An adding-up constraint of the form 112  tt   exists. This 

adding-up constraint therefore provides an opportunity to assess the robustness of the results. 

4. Results 

Results of correlation analysis estimated over the sampled period are presented in Tables 2. 

<Table 2 about here> 

Table 2 shows that over the full period all analyzed markets have significant high correlation with global equity market 
(MSCI World Index), suggesting high financial integration. Furthermore, such equity markets like the USA, the UK, 
Germany and Canada show especially high correlation with global market in full period, while Greece, Israel and New 
Zealand the lowest one. Financial correlation between 25 analyzed developed equity markets is also significant with the 
coefficient mean higher then 0.5, where such markets like the USA, the UK, Germany and Canada again demonstrate 
considerable integration.  

However, correlation analysis is associated with some crucial points resulting in strong limitations on its meaning. 
Hence, the diversification opportunities can be also investigated via bilateral convergence process. 

Using the equations (7) and (8) each of 24 developed equity markets is tested in sample of other markets to check the 
level of the convergence relative to the Global market (MSCI World Index). The parameters 

t1  
and 

t2  indicate the 

extent of convergence. 

 The results for full period 1995-2010 of the Kalman filter values 
t2 are shown in Table 3, since the 

t1 values give 

essentially the same information but the 
t1 values are easier to interpret, i.e. if Global market is converging with one of 

international equity markets 
t2 → 1, however, if Global market is not converging with developed equity markets 

t2 → 

0. In the analysis the adding-up constraint 112  tt   is satisfied by the data, with deviations typically less than 0.0001. 

Moreover, the constraint 
tt 21   is also satisfied. Thus, the estimation procedure would appear to be robust to the 

weighting between the state equations. The statistical measurements of variability like standard deviation and t-test were 
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added in the analysis of bilateral convergence in order to show the stability of obtained relationships and the significance 
of experimental results. In this way, standard deviation values show the stability of relationship over time and t-test 
estimation allows checking the probability of convergence. 

<Table 3 about here> 

The effect of globalization on convergence of equity returns relative to the global equity market is presented in Table 3. 
Analyzing the bilateral relationships between 24 developed equity markets relative to the MSCI World Index, the results 
show that the returns in overall period demonstrate significant bilateral convergence between most of the national 
markets, which is tending to 1. Moreover, the values of standard deviation also indicate the stability of these 
relationships and are confirmed by the results of t-test. 

Such equity markets like New Zealand, Austria and Ireland relative to the global equity market with coefficients (0.850), 
(0.849) and (0.842) respectively, demonstrate the highest average time-varying beta coefficients. These findings suggest 
that equity returns of these markets are highly affected by the returns of the other 23 equity markets from the sample. 
Furthermore, the lowest average time-varying beta coefficients are found in the relationships for the UK/Global and the 
USA/Global with beta coefficients (0.335) and (0.4892) respectively, suggesting that stock returns in these countries are 
less influenced by the other equity markets. 

Analyzing the bilateral relationships between equity markets relative to the global market, it could be noticed that 
returns in Australia are mostly affected by returns of the UK and the US markets, while the lowest influence is estimated 
by returns of Hong Kong and Norway. In case of Austria/Global the best convergence is registered with Singapore, 
Hong Kong and the UK, and the lowest influence on Austrian stock returns is found from Belgium. The returns in 
Belgium are mostly affected by the USA, Australia and Hong Kong, while the most insignificant result is found for 
Sweden. Canada/Global bilateral relationships have very high convergence with all markets, especially, with New 
Zealand, Australia and Ireland. However, Canadian stock returns are less affected by movements in Finland. Returns in 
Denmark relative to the Global equity market are affected by returns in Hong Kong and New Zealand. Moreover, the 
low convergence is found with the returns in Belgium. In the bilateral relationships between Finland and Global market, 
the returns of Dutch and French stock markets play an important role, while returns of New Zealand seem to be less 
significant. French returns relative to the Global equity market are mostly influenced by the USA, Portugal and Israel; 
whereas, Finland and Sweden demonstrate even negative convergence. of Germany shows significant convergence with 
Australia, the USA and Singapore, while returns of Finland and Sweden again demonstrate negative convergence. In 
relationships between Greece/Global, French and Norwegian returns have significant influence on Greek returns, while 
the US and Israel markets show the lowest coefficients in terms of significance. The returns in Hong Kong appear to be 
mostly influenced by returns of Australia and Sweden and less affected by returns of Belgium. The returns of the stocks 
in Ireland are mostly affected by the UK, France and Finland, while the most insignificant result is found for Hong Kong. 
In relationships between Israel/Global, the perturbations in French and German markets have influence on the returns, 
while Austria and Hong Kong show the lowest beta coefficients. Italy/Global bilateral relationships have high 
convergence tending to 1 with the the USA, Portugal and Singapore, while Italian stock market is less affected by 
movements in Sweden. Japan returns relative to the Global equity market are mostly influenced by Australia and 
Sweden; whereas, Hong Kong demonstrates the less significant convergence of its returns. The Netherlands appears to 
be mostly influenced by the returns in the USA, Australia and Portugal and have negative convergence with Finland. 
The returns of the stocks in New Zealand are mostly affected by the UK and Australia, while the most insignificant 
result is registered with Hong Kong. In relationships between Norway/Global, again the UK and Australia influence on 
its stock returns, where Hong Kong shows the lowest coefficients in terms of significance. Returns in Portugal relative to 
the Global stock market are affected by movements in the UK and the USA, while Belgium, Greece and Hong Kong 
show low impact. Returns of Singapore shows significant convergence with Australia and the UK, while with the returns 
of Hong Kong demonstrate negative convergence. In relationships between Spain/Global, movements in Australian and 
the US markets have influence on Spanish returns, meanwhile Finland shows the lowest coefficients in terms of 
significance. The returns in Sweden appear to be mostly influenced by the returns of Denmark and the UK and less 
affected by returns Hong Kong market. The returns of the stocks in Switzerland are mostly affected by Japan, the USA 
and Australia, while the negative convergence is found with Sweden and Finland. In relationships between UK/Global, 
Japan and New Zealand have the highest influence, while Sweden and Finland again show the negative coefficients of 
convergence. Finally, the USA/Global bilateral relationships have high convergence with Denmark, New Zealand and 
Austria and they are not affected at all by movements in Finland and Sweden. 

The obtained results demonstrate that such equity markets like the USA and the UK have the highest influence on other 
European and Asian stock market returns in terms of bilateral convergence, while such equity markets like Hong Kong, 
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Sweden, Finland and Belgium have the lowest influence. Furthermore, some stock markets like Hong Kong, Sweden, 
Finland and Belgium have very low influence on globalized international stock markets, showing even negative 
convergence with some markets. Thus, increased globalization and integration between international equity markets and 
following convergence suggest that portfolio diversification models, using geographical criteria in equity asset allocation 
models, should also follow industry diversification approach for efficient international asset-allocation models and add 
new emerging markets.  

5. Conclusions 

Using the MSCI Indexes from 24 developed international equity markets and Global equity market (MSCI World Index), 
correlation and convergence analyses have been applied in order to highlight the relevance of the globalization trend in 
international equity markets and to analyze the level of bilateral influence in terms of convergence. A comparison 
between the average correlation coefficients for each equity market in overall period highlights that integration in terms 
of correlation between developed equity markets around the world is growing by the time.  

Furthermore, the obtained results confirm that the globalization of financial markets in the last three years is quite 
stronger than in the previous years, suggesting that the globalization effect on the correlation matrixes is speeding up. 
The increased integration in terms of correlation is found between the US and Canadian equity markets, within European 
markets and within Asian markets. Moreover, the findings suggest very significant correlation between analyzed equity 
markets with the Global market (MSCI World), starting from late-90’s.  

The potential diversification benefit is the main reason to include international assets in a portfolio due to the risk 
minimizing. However, the world’s economies are becoming more and more integrated, shifting the diversification 
benefits. Data from convergence analysis of equity returns relative to the Global equity market provide that the analyzed 
markets in overall period demonstrate high positive convergence between each other with the beta coefficients tending 
to 1. Results of the paper are consistent with results provided in the literature by the previous studies. In fact, many 
scholars have suggested that equity markets moving toward greater integration. The contribution of current research 
confirms the increased globalization between international equity markets and the following convergence relative to 
global market. Thus, portfolio diversification models, using geographical criteria in equity asset allocation models, 
should also follow the new emerging markets and industry diversification approach in developed markets for allocation 
models.  

Moreover, the findings provide that the returns of New Zealand, Austria and Ireland are highly affected by the returns of 
other 23 markets from the sample, while the returns of the UK and the USA are less influenced by the other equity 
returns relative to the global market in full period. These data are also confirmed the results of expanded investment 
opportunity. According to Clark (2011) still, some investors have a tendency to shy away from international investments 
because of geopolitical concerns, the fact that less information is immediately available, or simply because people are 
less familiar with international investing. Although the U.S. and the UK markets are still the largest in the world, there 
are still developing countries outside which can be considered for portfolio diversification, where the growth in these 
emerging markets appears to be especially promising. 

The obtained could be interesting for both investors and academics to know if international stock exchange returns 
converging or not. For academics the obtained results show the importance of further research in terms of spill over 
effects between highly integrated developed equity markets and factors related to the reasons of different level of 
convergence between engaged markets; meanwhile, for investors the extent of high convergence between international 
developed equity markets implies new models with emerging markets for the efficient long-term asset allocation.  
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Table 1. Summary statistics of weekly returns: 1995 – 2010 

 

Index № Obs Mean Max Min SD Skew Kurt J- Bera

MSCI World 834 0.0011878 0.1528197 -0.1571905 0.0253225 -0.2827282 7183.002 619.1

MSCI Australia 834 0.001924 0.2371751 -0.1944921 0.0334686 -0.1189888 9290.339 1377

MSCI Austria 834 0.0012202 0.2451844 -0.2576001 0.0369764 -0.4096153 1034.863 1900

MSCI Belgium 834 0.0010437 0.2094991 -0.229519 0.0348142 -0.7336873 1051.869 2039

MSCI Canada 834 0.0026027 0.2389155 -0.2364675 0.0348217 -0.464537 1009.218 1778

MSCI Denmark 834 0.0026035 0.2056176 -0.2510851 0.0318933 -0.8377054 1144.334 2575

MSCI Finland 834 0.0029425 0.2099441 -0.191907 0.0513891 -0.2172582 4308.648 66.07

MSCI France 834 0.0016395 0.1782349 -0.1688977 0.0331503 -0.210759 5805.878 279.8

MSCI Germany 834 0.0016606 0.182367 -0.1649232 0.0350953 -0.2610926 5671.419 257.5

MSCI Greece 834 0.0014022 0.2123793 -0.2096565 0.0494724 -0.1004795 4983.538 138.1

MSCI Hong Kong 834 0.0017524 0.2527204 -0.228791 0.0410739 0.0233373 8750.532 1149

MSCI Ireland 834 0.0000898 0.2518044 -0.207524 0.0380098 -0.4663559 9017.833 1289

MSCI Israel 834 0.0021628 0.1496693 -0.1555108 0.0342396 -0.2097787 4833.574 122.9

MSCI Italy 834 0.001142 0.1614363 -0.1890259 0.0358765 -0.1682673 5864.295 289 

MSCI Japan 834 0.000178 0.1793236 -0.1589628 0.033122 0.2155391 5199.774 174.6

MSCI Netherlands 834 0.0014001 0.1377261 -0.1566615 0.0328021 -0.4869645 5707.888 287.8

MSCI New Zealand 834 0.0005121 0.1308771 -0.1769561 0.0321688 -0.3575059 5711.952 273.3

MSCI Norway 834 0.0021508 0.2676154 -0.2109784 0.0411878 -0.3137448 8345.554 1007

MSCI Portugal 834 0.0011854 0.1634078 -0.2045572 0.030666 -0.4578044 7712.231 800.8

MSCI Singapore 834 0.0013181 0.2473755 -0.2868074 0.0391673 -0.089876 1070.243 2063

MSCI Spain 834 0.0022856 0.1869312 -0.2571861 0.0365751 -0.3529689 8077.665 913.3

MSCI Sweden 834 0.0028327 0.2201225 -0.1997684 0.0428252 0.115232 5898.355 293.8

MSCI Switzerland 834 0.0019183 0.1261548 -0.1301693 0.0286185 -0.3246013 5259.516 192.1

MSCI UK 834 0.0011689 0.1816399 -0.1869651 0.0289558 -0.2843292 8176.703 942.5

MSCI USA 834 0.0015871 0.1399694 -0.1404507 0.0267728 -0.0942548 6365.462 394.8
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