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ABSTRACT 
 

Globalization, as the process of integration of national economies into 
the international economy through trade, foreign direct investment, 
capital flows, migration and the spread of technology, has been 
analyzed by academic literature in different manners. Anyway a 
comprehensive analysis in a worldwide perspective that compares all 
the main stock markets' performances in a long term period misses. 
In this paper, the authors try to fill this gap by a correlation analysis 
applied to stock exchange market indexes. This methodology is 
implemented in order to highlight the dynamic trend of financial 
market globalization. The paper investigates the degree of association 
of weekly returns for 53 international stock exchanges from 1995 to 
2010 in a year-by-year approach, trying to evaluate how the average 
correlation through national stock indexes changed by the time. 
Moreover, an analysis of single geographical areas (North America 
and Canada, Latin America, Asia and Oceania, Northern Europe, 
Eastern Europe and Western Europe) has been done in order to test 
the hypothesis that globalization follows a homogenous (or 
heterogeneous) path. Results suggest an upward globalization trend 
that is developing at an increasing growth rate. Furthermore, an 
analysis of single geographical areas supports the hypothesis that 
globalization is a heterogeneous phenomena where different cluster of 
countries are engaged in different manners. 
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How much Globalization is there in the World Stock Markets 
and where is it? 

 
Introduction 
 
The effects of globalization in the world economy and its role within financial markets have been 
widely analysed by the literature. The pro and cons of an 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 too. The 
hypothesis that globalization is growing within world economies is an usual approach adopted by 
many papers in the literature, however, papers that tried to analyse this phenomena 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 phenomena is quite clear. If there are studies on the globalization trend, they usually analyse 
single areas, so differences in the data sources and in the time periods inhibit a comprehensive view 
of the phenomenon. In this paper the authors try to fill this gap, providing a measure of 
globalization within financial markets taking into account all the most relevant stock exchange 
indexes. Furthermore, an analysis of single geographic ares will be done in order to understand if 
globalization is developing as a homogeneous phenomena or globalization effects are stronger in 
some stock markets than others. 
 
Data from 53 stock markets around the world are analysed by a correlation analysis. If correlation is 
usually considered as a basic statistical tool, it was chosen in order to minimize the hypothesis of 
the model, enhancing the strength of results. In fact, as the aim of the paper is not related to an 
explanation of globalization, but to an evaluation of the tendency of different stock markets to float 
in a common sense, a correlation analysis is compliant with this goal. Returns of stock indexes have 
been collected on a weekly basis from 1995 to 2010. Correlation matrices were estimated and 
summarized annually (using average indexes) in order to highlight the tendency of globalization to 
affect both local and global single market correlations. 
 
The paper is organized as follows. A review of the literature on globalization and financial markets 
integration is provided in order to analyse this concepts and to highlight results from previous 
studies. A description of data and an explanation of the methodology follow, while results of the 
analysis will be provided and discussed in the result section. The final section hosts some 
conclusions and remarks. 
 
 
Literature review 
 
The meaning of “globalization” has been widely analyzed by the literature from both economic and 
non-economic perspectives. This huge interest on this topics and the different possible manners to 
analyze it suggest to point out firstly what definition of globalization and what kind of perspective 
will be adopted in this paper. 
 
A wide economic definition of globalization has been done by Bhagwati (2004). The author define 
globalization as a process of integration of national economies into an international economy 
through trade, foreign direct investment, capital flows, migration and the spread of technology. The 
different aspects taken into account highlight how much globalization is a complex phenomena and 
suggest the need to focus on a specific topic. In this paper the authors will analyse the financial 



 3

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. 
 
In order to analyse the financial aspect of globalization a definition of what integration means is 
useful. For the ECB (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 as a global 
financial consumers perspective definition, a more country specific definition can be proposed too. 
Pieper and Vogel (1997), talking about integrated markets, refer to a status of markets where 
investors in one country can buy and sell without restriction equities that are issued in another 
country and so, 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 principles as the “law of one price” is. Similarities 
with this definition of stock market integration and the definition proposed by Bekaert and Harvey 
(2003) exist. 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 of 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. Mohan (2005) argues that efficient and 
integrated financial markets constitute an important vehicle for promoting domestic savings, 
investments and consequently economic growth. 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. (2003) 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 that integrated stock markets decrease the cost of capital helping firms to solve 
capital raising problems. Even Trichet (2005), saying that financial market integration, by 
enhancing competition and efficiency of intermediaries in their operations and allocation of 
resources, contributes to financial stability, hopes that a more integrated international financial 
framework will arise. The role of stock exchanges in the financial markets and their relationship 
with financial market integration has been analysed too. Armanious (2005) highlighted 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. In the meanwhile Reddy (2003) stated that financial market integration 
fosters the necessary condition for a country’s financial sector to emerge as an international or a 
regional financial centre. 
 
If common financial market integration and, in particular, stock market integration seems to be 
quite desirable, the need to have some parameters in order to measure these phenomena are required 
as well. However, economic integration has been widely analysed by the literature and many 
globalization measures have been proposed but a less interest has been devoted to financial and 
stock markets integration. From an economic perspective Leaner (1988) and Agénor (2003) propose 
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to use the presence of tariff barriers as a degree of economic integration within countries, while 
Moser et al. (2004) and Quinn and Toyoda (2008) use the presence of capital account restriction or, 
in the contrary, capital account liberalization rules as parameters of financial globalization. In the 
meanwhile Campero (2001) and Lawrence and Ishikawa (2005) evaluate economic globalization by 
the ratio of inward FDI stock (Foreign Direct Investments) over GDP. Even the trade openness, 
measured as the sum of imports and exports (excluding oil related transactions) over GDP, has been 
analysed as integration measure (Lane and Milesi-Ferretti 2003, Walti 2005 and Arribas et al. 
2006). 
 
Looking at financial integration and, in special manner, at stock market integration, Pagano at al. 
(2003) analysed the cross-listing of European companies. The authors analysed European and North 
American stock exchanges from 1986 to 1997, highlighting a growing trend to cross-list or to list 
abroad. Due the fact that cross-listing enhances the integration within markets, the ratio between the 
number of foreign listed firms and the domestic firms can be considered as a measure of stock 
market integration. Using the same parameter, Sarkissian and Schill (2004) found that about 20% of 
internationally listed stocks are listed in more than one foreign market, suggesting following 
connection between markets. The above mentioned authors analysed stock market integration from 
the issuers perspective while other authors tried to do it from a traders point of view, using 
correlations within market indexes as a parameter to evaluate the integration of financial markets. 
Longin and Solnik (1995) documented an increase in the correlation of stock returns for various 
developed markets over the 1960-1990 period. Hassan and Naka (1996) reported that in co-
integrated markets, price movements in one market immediately influence other markets: this result 
is consistent with efficient information sharing and free access to markets by domestic and foreign 
investors. The same correlation approach has been used by Karolyi and Stulz (2001). The authors 
provide evidences that correlations between equity markets are not constant over time, reacting to 
market changes. Recently Schindler and Voronkova (2010) provide that co-integration relationships 
are much stronger between national markets within one economic and geographic region that 
between national markets located in different regions. Hence, the authors’ results suggest the 
possibility that integration could not be a homogenous path and highlight the role of geographic 
features. As previously mentioned, if these papers use a correlation and co-integration analysis to 
study the globalisation of financial markets, the difference within them in data types and market 
samples suggested to release this paper. 
 
The aim of this paper is to provide some evidences on how much “globalized” are financial markets 
by an analysis of stock markets around the world. Using a trend analysis of correlation of stock 
market indexes during 1995 - 2010 period, both the level and the trend of globalization in financial 
market are analysed. Moreover, the comparison of different geographical areas is done in order to 
highlight the homogeneous (or heterogeneous) path of this phenomenon.  
 
 
Data and Methodology 
 
General price indexes of 53 national stock markets between 1995 and 2010 were used. The data 
source is Datastream (Thomson Financial). The weekly frequency of the data provides around 800 
observations for of each index. Some indexes have less observations due the fact that they have 
been introduced later than 1995. The use of weekly data has been done in order to smooth data from 
daily noise that can not be attributed to globalization. The hypothesis is based on the idea that if 
globalization effect will close the gap between singles market behaviours, an idiosyncratic effect on 
the daily data and daily volatility can not be ignored. From the time series of price indexes 
continuously compounded returns for the all 53 stock indexes have been calculated as: 
 



 5

1lnln  ttt PPR  

Data are all in US dollars. 
 
The list of stock market indexes and the geographic areas they belongs are reported in Table 1. 
 
 
 
Table 1: Geographical distribution of stock market indexes 
 

Geographical Areas Indexes 
North America and Canada S&P 500 (US), NASDAQ COMPOSITE (US), NYSE COMPOSITE (US), 

S&P/TSX COMPOSITE (CAN); 

Latin America BOVESPA (BRAZIL), MERVAL (ARGENTINA), IGBC (COLOMBIA), IPC 
(MEXICO), IPSA (CHILE), IGBVL (PERU); 

Oceania and Asia  NZSX 30 (NEW ZEALAND), S&P/ASX 200 (AUSTRALIA); SSE 
COMPOSITE (SHANGHAI), SZSE COMPOSITE (SHENZHEN), HANG 
SENG (HONG KONG), S&P CNX NIFTY 50 (NATIONAL INDIA), BSE 
SENSEX 100 (BOMBAY), JAKARTA COMPOSITE, TA – 100 (TEL-
AVIV), NIKKEI 225 (TOKIO), FTSE ST (SINGAPORE), KOSPI (SOUTH 
KOREA); 

Africa and Middle East EGX 30 (EGYPT), TASI (SAUDI ARABIA), FTSE/JSE TOP 40 
(JOHANNESBURG); 

Western Europe EURONEXT 100, BEL 20 (BRUSSELS), CAC 40 (PARIS), AEX 
(AMSTERDAM), PSI-20 (LISBON), DAX (FRANKFURT), ATX (VIENNA), 
SMI (SWISS), FTSE MIB (MILAN), FTSE 100 (LONDON), OSEQ 20 
(IRELAND), LUXX (LUXEMBOURG), ATHEX COMPOSITE (ATHENS), 
IBEX 35 (SPAIN), BCN GLOBAL 100 (BARCELONA), IGBM (MADRID), 
IGBV (VALENCIA), BILBAO 2000; 

Northern Europe OMXN 40, OMX STOCKHOLM 30, OMXH25 (HELSINKI), OMX 
COPENHAGEN 20, OBX (OSLO); 

Eastern Europe PX (CZECH REPUBLIC), WIG 20 (POLAND), BET (ROMANIA), RTS 
(MOSCOW), BUX (HUNGARY). 

 
 
The 53 indexes represent most of the stock exchanges in the world. All the following geographic 
areas are represented: Europe, North America, Latin America, Africa and Middle East, Asia and 
Oceania. Full descriptive statistics (number of observations, minimum and maximum values, 
standard deviation, skewness, kurtotis and Jarque-Bera tests) are reported in the Appendix. 
 
Data show that NYSE Composite Index (US market) and IPSA (Chile) are respectively the indexes 
with lowest and highest standard deviation. 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. Nikkei 225 (Japan) demonstrate especially negative skewness. 
Significantly positive kurtosis is shown by all indexes, with a clear “fat tails” effect. That means a 
non-normal and “peaked” distribution of index returns, as Jarque-Bera test confirms. 
  
The analysis of correlation was applied. 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. 
 
From time series of weekly index returns 16 correlation matrixes have been estimated for the 1994-
2010 period. The values of the average correlation for each year has been used as a measure of 
integration within stock markets. The hypothesis is that a high value of the correlation during the 
observed period can be interpreted as a signal of high integration of single stock markets in 
international financial market. Furthermore, the trend of this value will be used in order to 
understand the dynamic of integration and to estimate its speed over time. The analysis of possible 
geographical features of integration has been done by annual estimation of the average correlations 
of stock index returns within the same region (domestic average correlation index) and the average 
correlation of these markets with the rest of the sample (foreign average correlation index). The 
distance between these data and its trend over time have been used in order to highlight if 
integration in the international stock market is a homogeneous phenomena or not. If results from 
hypothesis tests (T-test) for a region will show a domestic average correlation index close to its 
foreign one, the hypothesis that integration is following a homogeneous path will be supported. 
Otherwise, the presence of some clusters of markets with a more correlated path compared to other 
markets have to be highlighted, and a heterogeneous path of stock market integration will arise.  
 
The lack of hypothesis in the correlation analysis avoids the risks of model manipulations, 
enhancing the strength of the results. The choice of the authors to employ this methodology is even 
based on the fact that it fits well the aim of the paper, that does not investigate the causes of 
integration, but provides a measure of the phenomenon, highlighting its trend over time.  
 
 
Results 
 
Results from correlation analysis over the 1995-2010 period are summarized in Table 2: 
 
Table 2: Average correlation of weekly index results between stock markets in the 1995-2010 
period 
 

Year 
Average correlation or 

weekly returns between stock 
market indexes 

1995 0.156 
1996 0.159 
1997 0.288 
1998 0.335 
1999 0.161 
2000 0.302 
2001 0.319 
2002 0.324 
2003 0.301 
2004 0.473 
2005 0.371 
2006 0.509 
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2007 0.517 
2008 0.656 
2009 0.599 
2010 0.630 

 
The means of the data from annual correlation matrices show an increasing trend. Hence, the 
hypothesis that globalization within financial market has grown in the last two decades is supported 
by the empirical evidence. The trend is positive, and the data from 2005 suggest that integration 
within financial markets is growing faster than before. The effects of the Asian financial crisis in 
1997-1998 and the global financial crisis started in 2007 on the world financial markets can explain 
the downward trend in the data in these years. Thus, if evidences about how much the globalization 
is affecting world stock markets results are provided, the analysis of correlation within single 
geographic areas help to understand the homogeneous or heterogeneous nature of the phenomenon. 
 
The following tables will show the domestic average correlation index in different areas: Western 
Europe, Northern Europe, Eastern Europe, North America, Latin America, Asia and Oceania, 
Africa and Middle East. Using the data, the analysis on the strength of the integration within single 
geographical region will be feasible. 
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Table 3 (part 1) : Average correlation of weekly index results: data from Western Europe 
 
 

Western Europe (1 of 2) 

Year The 
Netherland 

(Amsterdam) 

Belgium 
(Brussels)

France 
(Paris) 

Portugal 
(Lisbon)

Euronext
Austria 

(Vienna)
Swiss 

Exchange
Italy 

(Milan)
UK 

(London)
Ireland 

(Dublin)
Germany 

(Frankfurt)

1995 0.290 0.269 0.189 0.187 ----- 0.201 ----- ----- 0.231 ----- 0.235
1996 0.287 0.209 0.284 0.097 ----- 0.238 0.179 ----- 0.228 ----- 0.164
1997 0.390 0.259 0.342 0.378 ----- 0.344 0.345 ----- 0.356 ----- 0.207
1998 0.505 0.449 0.483 0.446 ----- 0.398 0.440 0.416 -0.079 0.410 0.419
1999 0.312 0.235 0.314 0.125 ----- 0.237 0.229 0.286 -0.073 0.219 0.075
2000 0.451 0.193 0.450 0.429 0.473 0.185 0.387 0.416 0.354 0.250 0.344
2001 0.501 0.422 0.526 0.359 0.526 0.279 0.462 0.508 0.496 0.400 0.468
2002 0.495 0.443 0.489 0.366 0.507 0.227 0.444 0.520 0.427 0.355 0.332
2003 0.412 0.377 0.460 0.325 0.472 0.203 0.373 0.411 0.421 0.360 0.227
2004 0.646 0.634 0.649 0.597 0.658 0.628 0.599 0.634 0.631 0.020 0.610
2005 0.546 0.510 0.563 0.417 0.571 0.473 0.531 0.546 0.531 0.414 0.468
2006 0.641 0.654 0.654 0.565 0.670 0.661 0.636 0.662 0.656 0.588 0.658
2007 0.653 0.639 0.662 0.523 0.674 0.630 0.620 0.632 0.662 0.543 0.636
2008 0.765 0.751 0.775 0.741 0.782 0.757 0.714 0.767 0.762 0.603 0.739
2009 0.744 0.719 0.739 0.692 0.745 0.718 0.687 0.734 0.690 0.670 0.679
2010 0.759 0.742 0.756 0.700 0.763 0.715 0.735 0.715 0.743 0.720 0.702
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Table 3 (part 2) : Average correlation of weekly index results: data from Western Europe 
 
 

Western Europe (2 of 2) 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

Year

Luxembourg Athens 
Spain 

(Barcelona)
Spain 

(Madrid) 
Spain 

(Valencia)
Spain 

(Bilbao) 
IBEX 

35 
  

1995 ----- 0.133 ----- 0.292 ----- ----- 0.285 0.451 0.231
1996 ----- 0.021 ----- 0.310 0.278 ----- 0.307 0.342 0.217
1997 ----- 0.256 ----- 0.366 0.362 ----- 0.359 0.472 0.330
1998 ----- 0.417 ----- 0.525 0.513 ----- 0.516 0.565 0.418
1999 0.136 0.117 0.118 0.338 0.324 ----- 0.332 0.268 0.208
2000 0.255 0.150 0.443 0.467 0.419 0.462 0.457 0.511 0.366
2001 0.439 0.342 0.487 0.494 0.489 0.442 0.494 0.708 0.452
2002 0.337 0.342 0.473 0.504 0.487 0.471 0.486 0.593 0.428
2003 0.334 0.272 0.461 0.483 0.470 0.471 0.467 0.532 0.389
2004 0.620 0.558 0.618 0.040 0.623 0.622 0.623 0.679 0.556
2005 0.511 0.419 0.517 0.542 0.535 0.542 0.539 0.749 0.510
2006 0.595 0.549 0.650 0.662 0.660 0.659 0.655 0.787 0.637
2007 0.601 0.615 0.592 0.596 0.600 0.584 0.582 0.724 0.614
2008 0.750 0.699 0.770 0.768 0.767 0.767 0.765 0.830 0.747
2009 0.709 0.655 0.719 0.726 0.727 0.734 0.729 0.851 0.712
2010 0.730 0.590 0.676 0.682 0.685 0.659 0.684 0.857 0.709
T-test 11.5964 
(The null hypothesis should be rejected at 5% level of significance) 
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In Table 3, for each Western European country the average of correlations with other Western 
European markets are shown. Hence, these data do not take into account the correlations with non-
Western-European markets, and it is useful to understand if the integration within Western Europe 
is stronger than the integration with other international markets. The last two columns summarize 
this gap with data of domestic and foreign average correlation indexes. From the correlation matrix 
of a specific year, the domestic average correlation index has been calculated as the mean of 
correlation matrix data of single Western European market versus the other Western European 
markets. From the same annual matrix the mean of the correlations of the same Western European 
markets versus other international markets was used to calculate the foreign average correlation 
index. Thus, the wider is the gap between domestic and foreign indexes the stronger is the 
geographical effect on the integration dynamic, and the higher is the heterogeneity of the 
globalization in the financial markets.  
 
The upward trend of correlations of Western European stock markets is quite clear. Data from both 
single countries and domestic average correlation indexes show increasing values. The Western 
European domestic average correlation was equal to 0.451 in 1995, and it becomes equal to 0.857 in 
2010. The gap between domestic and foreign correlation index is positive in every year. These data 
suggest that the integration process within the Western Europe is stronger than the integration with 
other countries. Thus, a geographical bias in the integration process arises. 
 
 
Table 4: Average correlation of weekly index results: data from Northern Europe 
 

Northern Europe 

Year 
Norway Sweden Finland Denmark Nordic 40* 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 0.320 0.221 0.234 0.268 ----- 0.528 0.261 
1996 0.217 0.291 0.216 0.208 ----- 0.401 0.233 
1997 0.328 0.425 0.409 0.263 ----- 0.579 0.356 
1998 0.412 0.474 0.458 0.341 ----- 0.696 0.421 
1999 0.270 0.288 0.248 0.161 ----- 0.372 0.242 
2000 0.381 0.424 0.411 0.349 ----- 0.548 0.392 
2001 0.455 0.492 0.414 0.455 ----- 0.532 0.454 
2002 0.427 0.477 0.502 0.409 0.483 0.760 0.459 
2003 0.383 0.454 0.422 0.351 0.449 0.666 0.412 
2004 0.588 0.621 0.636 0.616 0.637 0.841 0.620 
2005 0.447 0.514 0.553 0.442 0.518 0.786 0.495 
2006 0.583 0.639 0.628 0.605 0.653 0.670 0.622 
2007 0.536 0.631 0.647 0.631 0.655 0.663 0.620 
2008 0.703 0.759 0.765 0.775 0.766 0.770 0.754 
2009 0.665 0.670 0.719 0.656 0.710 0.792 0.684 
2010 0.747 0.733 0.732 0.712 0.746 0.808 0.734 
* Nordic 40 is a stock index related to all Scandinavian stock markets (Norway, Sweden, 
Finland, Denmark) 
T-test 6.8119 
(The null hypothesis should be rejected at 5% level of significance) 

 
The data from Northern Europe region confirm both the upward trend of integration and the 
presence of a geographical bias. In this case the data of domestic correlation index in the late ‘90s 
highlight how a geographical effect was already present in this region, suggesting that Northern 
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Europe has been a homogeneous financial area even in the early stage of the analysed period. 
Foreign average correlation index shows that this region seems to be more integrated with the rest 
of the world due the fact that the gap with the domestic correlation index from 2005 and over is 
close to zero. 
 
Table 5: Average correlation of weekly index results: data from Eastern Europe 
 

Eastern Europe 

Year Czech 
Republic 

Poland Romania Hungary Russia 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 0.122 0.059 ----- 0.122 0.048 0.163 0.087 
1996 0.096 -0.003 ----- 0.106 0.134 0.201 0.083 
1997 0.090 0.277 ----- 0.325 0.369 0.492 0.265 
1998 0.378 0.445 0.217 0.440 0.404 0.473 0.377 
1999 0.064 0.293 -0.049 0.285 0.148 0.219 0.148 
2000 0.235 0.368 -0.013 0.363 0.269 0.254 0.245 
2001 0.112 0.290 0.065 0.409 0.194 0.169 0.214 
2002 0.091 0.265 -0.124 0.272 0.295 0.130 0.160 
2003 0.253 0.275 0.066 0.185 0.099 0.184 0.176 
2004 0.577 0.549 0.487 0.559 0.480 0.651 0.531 
2005 0.431 0.483 0.347 0.416 0.290 0.470 0.394 
2006 0.605 0.580 0.399 0.571 0.491 0.520 0.529 
2007 0.640 0.561 0.494 0.575 0.496 0.499 0.553 
2008 0.737 0.701 0.640 0.689 0.584 0.650 0.670 
2009 0.615 0.536 0.593 0.661 0.561 0.580 0.593 
2010 0.707 0.704 0.648 0.677 0.616 0.620 0.670 
T-test 1.8307 
(The null hypothesis should be rejected at 5% level of significance) 

 
If Western Europe and Northern Europe seem to be homogeneous regions with a strong geographic 
bias in the markets correlations, data from Eastern Europe highlight a different situation. The 
domestic correlation index was quite low in the early stage of the analysed period and it never 
overpasses 0.7. The findings suggest that countries from Eastern Europe do not have similarities in 
their stock market returns, supported by the fact that since 2005 and over the foreign correlation 
index is even higher than the domestic one. 
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Table 6: Average correlation of weekly index results: data from North America 
 

North America 

Year USA  
(S&P 500) 

USA 
(NASDAQ)

USA 
(NYSE) 

Canada 
(Toronto) 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 0.166 0.131 0.153 0.146 0.520 0.149 
1996 0.258 0.256 0.250 0.225 0.705 0.247 
1997 0.402 0.349 0.405 0.395 0.837 0.388 
1998 -0.033 0.420 0.440 0.481 0.283 0.327 
1999 0.224 0.221 0.228 0.266 0.782 0.235 
2000 0.346 0.364 0.301 0.310 0.763 0.330 
2001 -0.264 0.355 0.452 0.450 0.147 0.248 
2002 0.391 0.435 0.377 0.468 0.760 0.418 
2003 0.409 0.347 0.444 0.429 0.747 0.407 
2004 0.570 0.543 0.619 0.601 0.878 0.583 
2005 0.424 0.377 0.504 0.437 0.768 0.436 
2006 0.575 0.512 0.653 0.535 0.654 0.568 
2007 0.556 0.538 0.618 0.612 0.698 0.581 
2008 0.694 0.699 0.744 0.735 0.905 0.718 
2009 0.651 0.612 0.683 0.713 0.742 0.665 
2010 0.704 0.685 0.732 0.666 0.871 0.697 
T-test 5.3643 
(The null hypothesis should be rejected at 5% level of significance) 

 
The gap between domestic and foreign correlation indexes of North America and the single annual 
data is typical of high integrated stock market regions. In fact, the internal correlation in 2010 is 
equal to 0.871, highlighting the strong relationship within North American stock markets. 
Moreover, the increasing correlation with other foreign markets can be interpreted as an impact of  
globalization effect. 
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Table 7: Average correlation of weekly index results: data from Latin America 
 

Latin America 

Year 
Argentina Brazil Chile Colombia Mexico Peru 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 0.151 0.176 0.151 ----- 0.158 0.109 0.507 0.149 
1996 0.213 0.174 0.109 ----- 0.194 0.149 0.289 0.168 
1997 0.375 0.357 0.342 ----- 0.395 0.318 0.582 0.357 
1998 0.395 0.302 0.317 ----- 0.367 0.224 0.513 0.321 
1999 0.134 0.175 0.176 ----- 0.155 0.072 0.338 0.143 
2000 0.332 0.358 0.273 ----- 0.402 0.075 0.323 0.288 
2001 0.200 0.305 0.302 0.140 0.423 0.032 0.220 0.233 
2002 0.135 0.239 0.226 0.110 0.352 0.311 0.266 0.229 
2003 0.192 0.270 0.309 0.201 0.280 -0.013 0.180 0.207 
2004 0.521 0.574 0.435 0.025 0.582 0.244 0.353 0.397 
2005 0.269 0.387 0.120 0.127 0.418 0.037 0.213 0.226 
2006 0.562 0.582 0.127 0.170 0.574 0.283 0.280 0.383 
2007 0.624 0.659 0.414 0.341 0.610 0.285 0.399 0.489 
2008 0.712 0.743 0.628 0.468 0.730 0.386 0.586 0.611 
2009 0.662 0.667 0.519 0.311 0.645 0.260 0.441 0.511 
2010 0.577 0.674 0.545 0.373 0.685 0.274 0.533 0.521 
T-test 1.504 
(The null hypothesis should be rejected at 5% level of significance) 

 
Data from Latin America represent a clear evidence of an heterogeneous area. Unlike other regions, 
the negative gap between domestic and foreign average correlations highlight that most of the South 
American stock markets are more correlated with non-South American markets than with domestic 
ones. From a global perspective, the low average level of the correlation indexes (both domestic and 
foreign) suggests that globalization in this region is not so high as in North America and Western 
Europe. 
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Table 8: Average correlation of weekly index results: data from Asia and Oceania 
 

Asia and Oceania 

Year 
Australia 

New 
Zealand 

Indonesia 
China 

(Shanghai)
China 

(Shenzhen)
Hong 
Kong 

India 
(Bombay) 

India 
(NSE) 

Japan 
(Tokyo)

Singapore
Korea 
(Seoul) 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 0.208 0.231 0.082 -0.044 -0.059 0.150 0.002 ----- 0.215 ----- 0.004 0.117 0.088 
1996 0.194 0.154 0.175 -0.050 -0.076 0.173 0.116 0.049 0.145 ----- 0.001 0.075 0.088 
1997 0.376 0.321 0.155 -0.139 -0.132 0.323 0.187 0.204 0.195 ----- 0.191 0.189 0.168 
1998 0.335 0.373 0.252 0.093 0.122 0.285 0.174 0.116 0.242 ----- 0.202 0.224 0.220 
1999 0.184 0.117 0.188 -0.025 -0.009 0.252 0.128 0.117 0.126 0.146 -0.042 0.092 0.107 
2000 0.422 0.271 0.043 0.000 -0.012 0.384 0.308 0.352 0.140 0.284 0.356 0.323 0.232 
2001 0.439 0.361 0.054 0.044 0.067 0.407 0.327 0.314 0.207 0.422 -0.204 0.204 0.222 
2002 0.399 0.236 0.126 0.136 0.151 0.400 0.202 0.115 0.360 0.308 0.292 0.231 0.248 
2003 0.340 0.245 0.265 0.089 0.080 0.257 0.188 0.152 0.253 0.343 0.340 0.260 0.232 
2004 0.615 ----- 0.439 0.157 0.009 0.535 0.052 0.475 0.473 0.570 0.037 0.282 0.336 
2005 0.399 ----- 0.244 0.251 0.252 0.309 -0.052 0.331 0.359 0.328 -0.002 0.205 0.242 
2006 0.554 ----- 0.513 0.190 0.142 0.459 0.435 0.450 0.537 0.589 0.039 0.373 0.391 
2007 0.591 ----- 0.525 0.222 0.125 0.548 0.449 0.480 0.476 0.588 0.228 0.373 0.423 
2008 0.764 ----- 0.560 0.036 0.026 0.691 0.609 0.618 0.665 0.729 0.566 0.446 0.526 
2009 0.706 ----- 0.485 0.181 0.132 0.636 0.554 0.565 0.519 0.613 0.507 0.441 0.490 
2010 0.720 ----- 0.543 0.448 0.351 0.578 0.620 0.626 0.504 0.675 0.676 0.599 0.574 
T-test -0.9152 
(The null hypothesis should be rejected at 5% level of significance) 
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The above conclusions for Latin America region can be used as well for the Asia and Oceania 
region. Accordingly, the comparison between domestic and foreign correlation indexes shows a low 
level of correlation both within and outside this region. 
 
Table 9: Average correlation of weekly index results: data from Africa and Middle East 
 

Africa and Middle East 

Year 
Egypt 

South 
Africa 

Israel 
Saudi 
Arabia 

Domestic 
average 

correlation 
index 

Foreign 
average 

correlation 
index 

1995 ----- -0.001 0.105 ----- -0.151 0.052 
1996 ----- 0.003 0.113 ----- -0.299 0.058 
1997 ----- 0.086 0.264 ----- 0.148 0.175 
1998 ----- 0.104 0.330 0.098 0.060 0.177 
1999 ----- -0.072 -0.012 0.081 -0.024 -0.001 
2000 ----- 0.019 0.322 0.053 0.255 0.131 
2001 ----- 0.053 0.336 0.230 0.201 0.206 
2002 ----- -0.048 0.242 0.096 -0.059 0.096 
2003 ----- -0.034 0.163 0.169 0.073 0.099 
2004 0.038 0.006 0.451 0.269 0.044 0.191 
2005 0.037 -0.062 0.159 0.036 -0.076 0.043 
2006 0.208 0.067 0.378 0.120 0.033 0.193 
2007 0.175 -0.036 0.514 -0.191 -0.002 0.116 
2008 0.505 0.074 0.531 0.625 0.225 0.434 
2009 0.324 -0.042 0.597 0.454 0.139 0.333 
2010 0.304 -0.092 0.618 0.499 0.226 0.332 
T-test -4.2187 
(The null hypothesis should be rejected at 5% level of significance) 

 
If Latin America and Asia and Oceania regions can not be considered as integrated regions, data 
from Africa and Middle East are even sharper. The foreign correlation index is constantly close to 
zero from 1995 to 2007, and even in 2008-2010 data highlight an upper trend. Even if in 2009 and 
in 2010 the average correlation of Africa and Middle East stock markets with other non-region 
markets is equal to 0.33, low correlation data for domestic correlation index shows several times 
negative values. If the economic, geographical and cultural distances between the countries of this 
group can explain these results, the conclusion about a quite low integrated financial area is clear. 
 
 
Conclusions 
 
A correlation analysis has been done using the data from 53 national stock exchanges in order to 
highlight the relevance of globalization and its trend within financial markets. A comparison 
between the average correlation values for single geographical areas from 1995 to 2010 highlighted 
that correlation between markets around the world is growing by the time. Furthermore, the results 
confirm the hypothesis that globalization of financial markets in the last years is quite stronger than 
the previous ones, suggesting that a “globalization effect” on the correlation matrices is speeding 
up.  
 
Data from single geographic areas show that globalization of financial markets is quite far to be a 
homogeneous phenomenon. Findings from Western Europe, North Europe and North America 
suggest that these regions are much more “locally than globally” integrated. Even if correlations 
with non-region countries are not inconsistent, the significant higher values for the domestic 
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correlation index highlight the tendency of globalization to evolve in a clustered manner. In the 
meanwhile, data from Eastern Europe, Latin America and Asia and Oceania show a lower level of 
integration, while Africa and Middle East countries seem to show no similarities in their stock 
market returns. Hence, the findings provide that there is a “local globalization” at geographical level 
before the common globalization can affect all geographical areas and international markets. 
 
Results of this paper are consistent with results provided in the literature by previous papers. 
Anyway this paper is far to simply confirm results of previous study. In fact it provides evidences 
on a globalization trend both in a global perspective and in geographical perspective. At the same 
time data on correlation showing an increasing upward trend improve the knowldege on 
globalization in financial markets and suggest further studies. Other papers have analysed single 
local markets but the number of exchanges in the world and the almost twenty years analysed 
period allow to evaluate in a global manner how much globalization affects financial markets. The 
obtained results can be interesting for both academics and practitioners. Awareness about how 
globalization is developing around the world can be useful in order to explain its role in different 
countries phenomena (exchange rates, import and exports, etc.). Moreover, due to the relevance of 
globalization in the asset allocation process, adopted by mutual funds and other investors, data on 
the globalization effect in different regions can be useful in order to understand if a geographical 
criteria (Europe, Asia, north America, etc.) or an industry based criteria (good&services, 
telecommunication, oil and gas, etc.) is the most effective in a portfolio diversification approach. 
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Appendix 
 

Summary Statistics of Weekly Data 30/12/1994 to 31/12/2010 
 

Variable 
№ 

Obs
Mean Max Min SD Skew Kurt J- Bera 

S&P 500 835 0.00154 0.12003 -0.18198 0.02550 -0.53196 8.211.695 984,4

NASDAQ COMPOSITE 835 0.00215 0.18971 -0.25304 0.03547 -0.55650 8.190.921 980,6

NYSE COMPOSITE 835 0.00164 0.12905 -0.19527 0.02508 -0.66707 1.003.257 1783

S&P/TSX COMPOSITE 835 0.00232 0.17789 -0.23381 0.03184 -0.83828 1.021.754 1910

BOVESPA 835 0.00436 0.29141 -0.28842 0.06035 -0.23533 5.522.323 229,1

MERVAL 835 0.00218 0.26957 -0.28571 0.05244 -0.26788 7.244.603 636,8

IGBC 494 -0.01294 0.09302 -0.45050 0.06192 -3.46564 1.662.889 4812

IPC 835 0.00159 0.16401 -0.26074 0.04365 -0.61796 5.934.096 352,7

IPSA 832 -0.01186 0.17953 -0.45942 0.06509 -5.40189 3.509.045 4.0e+04

IGBVL 835 0.00382 0.20526 -0.30986 0.03871 -0.16014 1.179.619 2696

NZSX 30 470 0.00054 0.10008 -0.09012 0.02641 -0.11559 4.265.127 32,39

S&P/ASX 200 835 0.00198 0.15332 -0.29410 0.03177 -1.30686 1.423.008 4625

SSE COMPOSITE 835 0.00122 0.11699 -0.20294 0.03625 -0.30634 5.106.546  167.4

SZSE COMPOSITE 835 0.00238 0.36108 -0.91311 0.05660 -5.38953 9.054.715 2.7e+05

HANG SENG 835 0.00188 0.14936 -0.18039 0.03606 -0.18284 5.501.207 222,3

S&P CNX NIFTY 50 835 0.00277 0.20344 -0.17744 0.04164 -0.12796 473.393 98,05

BSE SENSEX 100 766 0.00143 0.22365 -0.89595 0.05216 -61.50200 1.073.147 3.8e+05

JAKARTA COMPOSITE 833 -0.00149 0.17391 -0.44118 0.05204 -1.95329 1.486.975 5420

TA – 100 835 0.00282 0.16250 -0.16098 0.03628 -0.41139 4.612.526 114

NIKKEI 225 835 0.00001 0.13654 -0.20322 0.03297 -0.06084 5.358.652 194,1

FTSE ST 591 0.00154 0.19772 -0.18662 0.03221 -0.25157 8.279.297 692,6

KOSPI 833 -0.00472 0.11764 -0.45721 0.05258 -3.532165 2.835.586 2.4e+04

EGX 30 340 0.00606 0.13117 -0.20508 0.04626 -0.80413 6.113.327 174

TASI 591 0.00313 0.16801 -0.22228 0.03818 -1.19781 9.267.781 1109

FTSE/JSE TOP 40 809 0.00101 0.12282 -0.18156 0.03921 -0.72641 5.155.917 227,8

EURONEXT 100 574 0.00043 0.13733 -0.24054 0.03336 -0.86050 9.362.934 1039

BEL 20 835 0.00130 0.13129 -0.24663 0.03102 -0.93186 9.727.565 1696

CAC 40 835 0.00148 0.14867 -0.23860 0.03243 -0.61481 8.367.893 1055

AEX 835 0.00139 0.14914 -0.26628 0.03331 -0.77148 9.911.236 1745

PSI-20 835 0.00127 0.17797 -0.20371 0.03064 -0.67533 876.918 1221

OMXN 40 470 0.00181 0.16430 -0.21041 0.03730 -0.65920 7.174.481 375,3

OMX STOCKHOLM 30 835 0.00253 0.21560 -0.21216 0.03797 -0.16552 7.073.085 581

OMXH25 835 0.00248 0.18355 -0.20174 0.03707 -0.48123 6.187.749 385,8

OMX COPENHAGEN 20 835 0.00247 0.14135 -0.21802 0.03077 -1.14712 1.013.708 1955

OBX 835 0.00243 0.23066 -0.25079 0.03987 -0.52886 9.507.605 1512

DAX 835 0.00102 0.08300 -0.21095 0.02641 -1.16172 974.293 1770

ATX 835 0.00194 0.20516 -0.30471 0.03561 -1.04674 1.311.477 3712

SMI 678 0.00209 0.10276 -0.15339 0.03056 -0.66593 5.058.154 169,8

FTSE MIB 678 0.00066 0.20673 -0.23331 0.03613 -0.53224 9.700.779 1300

FTSE 100 835 0.00119 0.17672 -0.24290 0.02824 -0.75765 1.351.668 3928
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