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Globalization and advancement in information technology made it possible for investors to invest in 
either domestic or global stock market. Besides, the information will be spread quickly from one market 
to another. Fact showing that during the subprime mortgage crisis in USA, their domestic stock market 
experiencing downturn and also all of global stock market. And then, we have European Union crisis 
which originated from Greece. Crisis caused of debt-fear from Greece impacted to all over Europe that 
is, we can see European stock market is in turmoil. The crisis not only impacted in its region (Europe), 
it is also contagious to all global stock market. This research using data from Dow Jones Industrial 
Average (USA), FTSE 100 (UK), and Greece stock exchange composite from January 2006 to July 2010. 
We employ GARCH (1, 1) and GARCH-X model to see return and volatility spillover between three stock 
markets. Our result shows that during all period, there are return spillover between three stock markets 
which is all significant in 1%. In terms of volatility spillover, from 2006 to 2010 extracted that no 
volatility spillover from USA stock market to Greece stock market. In American crisis period, also 
founded that there are no volatility spillover from USA stock market to Greece stock market and vice 
versa. Meanwhile, during EU crisis period, there is no volatility spillover from USA stock market to 
European stock market (UK and Greece). 
 
Key words: Return spillover, volatility spillover, generalized autoregressive conditional heteroscedasticity 
(GARCH), GARCH-X, American crisis, EU crisis. 

 
 
INTRODUCTION 
 
Investment in stock market is one alternative for investor 
in investing. With globalization and advancement in 
information technology, now investor has many choices 
to invest and also many sources of information. An 
investor can invest in his/her domestic stock market while 
also has option for investing in global stock market. And 
also information can obtain quickly, bad/good information 
mostly responded quickly by investor to take decision in 
their investment. 

We have faced the fact that when there is American 
crisis during 2008 until 2009 caused by subprime 
mortgage, its domestic stock market is having very bad 
period and experiencing a bear run. Not only its domestic  
stock market, had American crisis responded by  investor 
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all over the world by selling its stock and in the end 
resulting of bear market in global stock market. When 
many of us believe that there has been a recovery in 
global economic which in turn responding positively by 
stock market, EU crisis once again hit the stock market. 
Debt-fear originated in Greece, and also the same in 
Portugal, Spain, and many other EU countries once again 
responded negatively by investor. Global stock market 
once again in turmoil. 

If in the first case that US stock market (American 
crisis) is affecting global stock market, in the next case 
European stock market (EU crisis) is affecting global 
stock market (also affecting US stock market as well). 
Research by Hamao et al. (1990) found that there is 
significant spillover effect from USA and UK stock market 
to Japan stock market. Balasubramanyan and 
Premaratne (2003) concluded there is small but 
significant volatility spillover from Singapore stock market 
to   USA,   Hong   Kong,   and   Japan.   Their    result    is   



 
 
 
 
interesting because many of previous research tend to 
conclude spillover effect would be significant from 
dominant market to the smaller one, and the effect is 
unidirectional. 

Return and volatility spillover research across USA and 
Europe (we used Dow Jones Industrial Average, 
FTSE100, and Greece stock exchange composite) is 
important to know how the spillover between three stock 
markets is. This research is structured as follows: firstly 
analyzing the whole data to see how the spillover is 
without mentioning the crisis; secondly, analysis of 2007 
to 2008 data when there was America crisis; thirdly, we 
analyzed 2009 to 2010 data when we have EU crisis. 
 
 
LITERATURE REVIEW 
 
Globalization and its impact to stock market  
 
Increasingly regional economic activity and financial 
market liberalization since 1980s resulting integration of 
regional economy all over the world. Globalization also 
allows an enterprise in a country selling its stock in 
another country as new source for raising its capital 
needs for its expansion. This expansion showed latest 
development in communication technology. With very 
high pace of communication technology development and 
information making possible of local financial markets 
became an international scale. 

With those conditions, globalization and expansion of 
financial markets resulting in growth of financial market 
integration. Integration of financial market, especially in 
capital market, will make a correlation between return 
and volatility of every capital market. This could happen 
because speaking of globalization is not only about 
trading, but also dealing with investment. So, news about 
fundamental economy in a country mostly has impact for 
another country. 

Another reason for change of price stock correlation 
between one and another country is contagion. 
Contagion is change of stock’s price in a country because 
of impact from another country that is not caused from 
fundamental economy of that country. The classic 
example of this market contagion is downfall of New York 
stock exchange in October 1987, famously known as 
Black Monday, causing downturn stock price in the world. 
 
 
Volatility 
 
Globalization and multi-directional flow of capital between 
financial markets increase market interdependency. 
There are many empirical studies concluding co-
movements and interdependency between stock markets 
in some country. There are two approaches used to 
research it. First approach is researching many aspects 
of  market   interdependency   using   co-integration   and  
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causality. One research using this first approach is 
research by Eun and Shim (1989). Second approach is 
researching interdependency concerning in volatility 
spillover, (Hamao et al., 1990) using this approach. 

According to King and Wadhwani (1990), an investor in 
capital market used announcement or information that 
accumulated from last closing of domestic capital market 
for estimating its impact on opening price. Otherwise, 
they can use change of price from global capital market 
which opens early than domestic capital market to 
estimating its impact probability to domestic capital 
market. 

According to Calvet et al. (2004), the main objective in 
research of volatility spillover is for understanding how 
volatility can affect return of portfolio. Return of portfolio 
has implication on daily risk management, portfolio 
selection and derivative price. Movement of volatility 
could help in understanding shock transmission in global 
financial system. There is effect that affect volatility of 
financial market and assets, which is volatility spillover. 

Price of assets intertwined each other (Rigobon and 
Sack, 2003). Analyzing a single market without paying 
attention to another aspect would means ignoring 
important information of market behaviour. Change of 
asset’s price in its market not only impacted by volatility 
shock, but also by its reaction to shock on asset’s price in 
different country. 

In this research there will only be one terminology of 
volatility, contemporaneous spillover. Contemporaneous 
spillover is return/volatility spillover that happens in the 
very same day. Contemporaneous spillover generally 
happened on stock markets in the same region, but in 
this case as US and European stock market have no 
much difference in trading time so we only research the 
contemporaneous spillover. 
 
 
Previous research  
 
Some previous research showed the existence of return 
and volatility spillover. Eun and Shim (1989) analyzed 
daily return in Australia, Hong Kong, Japan, France, 
Canada, Switzerland, Germany, USA, and UK capital 
market. They found a substantial interdependence 
between each market with USA capital market the most 
influential. On innovation in USA, all European and Asia 
Pacific markets highly responsive with one day lag. Most 
of this response to the shock will take place within two 
days. 

Hamao et al. (1990) used daily and intraday data from 
Japan (Nikkei 225), UK (FTSE 100), and USA (S and P 
500) for three years (from April 1985 to March 1988). 
They research price interdependency and volatility 
between three capital markets. In this research, 
calculation of return used by comparing closing price with 
opening price, and opening price with closing price. Their 
research  using  GARCH-M   (1,  1)   model.   The   result  
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concludes that there is significant spillover effect from 
USA and UK capital market to Japan, but there is no 
significant spillover effect from Japan capital market to 
USA and UK. 

Park and Fatemi (1993) research relation between 
capital market of Basin Pacific countries with USA, UK, 
and Japan. USA capital market is the most influential 
compared to UK and Japan. From their research found 
that Australia is the most sensitive to USA market. 
Singapore, Hong Kong, and New Zealand are next group 
showing moderate relation to those markets. Meanwhile, 
Korea, Taiwan and Thailand showing little impact from 
those markets. Basin Pacific economy has unique 
structure that is singular to country that has emerging 
market and its stock fluctuation mostly affected by 
domestic factors. 

Lin et al. (1994) researching how return and volatility of 
Japan and USA indices correlated one another. Data 
used in that research is intraday data from Nikkei 225 
and S and P 500. From those data, can be calculated 
daytime return (opening price to closing price) and overtime 
return (closing price from previous day to opening price). 
Research employed GARCH-M model, as Hamao et al. 
(1990), also used, found that foreign daytime return 
affected domestic overnight return significantly. Mostly 
result of research showing USA capital market impacted 
Japan, not vice versa. Otherwise, in a research by Lin et 
al. showed that return and volatility market 
interdependency is bidirectional between Japan and 
USA. 

Janakiramanan and Lamba (1998) research empirically 
relation between Basin Pacific capital markets. Their 
result showed USA capital market influent to all capital 
markets but Indonesia, the isolated one. Markets with 
similar geographic and economic showing significant 
impact one another. Overall, impact from USA market to 
Australia-Asia market decline significantly nowadays, and 
Indonesia being more integrated to these markets. 

Indrawati (2002) used value at risk (VAR) and vector 
error correction (VEC) model with Granger noncausality 
(GNC) to testing dynamic relation of macro monetary 
economic variable and capital market indices. Her 
research showed Indonesian capital market integrated to 
USA capital market. 1% increased in USA capital market 
will affect increase of Indonesian composite index as 
0.32%. That research also concluded that there is 
Granger cause bidirectional relation between Indonesia 
capital market with Thailand, Taiwan, and South Korea 
capital market. Besides, all stock markets in her research 
(Indonesia, Thailand, Taiwan, and South Korea) 
integrated with USA capital market. 

Balasubramanan and Premaratne (2003) doing 
research by using daily return data from January 1992 to 
August 2002 to investigate volatility spillover and co 
movement between Singapore stock market with USA, 
UK, Hong Kong, and Japan. One interesting result from 
their research is there is significant volatility spillover from 
Singapore stock market to Hong Kong, Japan, and USA. 

 
 
 
 
We know in case of influence and market dominance, 
Hong Kong, Japan, and USA capital markets are far 
more influential and dominant to Singapore capital 
market. Many researches tend to conclude that spillover 
effect will be significant from dominant market to smaller 
market, in a unidirectional way. This could be interesting 
noting that from their research there is little but significant 
volatility spillover from Singapore to Hong Kong, Japan, 
and USA. 

Shamiri and Isa (2009) examined volatility transmission 
across South East Asia and US stock markets using 
multivariate GARCH by adopting BEKK representation. 
Their result shows that influence of US stock market is 
important in South East Asia in term of return spillover. 
Meanwhile, comparing to other stock market in South 
East Asia, Singapore, Korea, and Hong Kong stock 
market are the most influence stock market in term of 
volatility spillover as US investor hold 12.76, 15.45, and 
5.15% of their market capitalization respectively. 

Le and Kakinaka (2010) has investigated transmission 
of mean return and volatility from US, Japan, and China 
stock market to Indonesia and Malaysia stock market 
using daily data from January 2005 to December 2007. 
By adopting GARCH model, they find that US stock 
market influence Indonesia and Malaysia stock market. 
The results also support significant feedback relationship 
in mean return between Japan and Indonesia, and 
between Japan and Malaysia. They also found significant 
level of mean and volatility spillover between China and 
Indonesia and Malaysia. 
 
 
Hypothesis development 
 
From what we have discussed so far, we develop the 
following hypothesis: 
 
1) First hypothesis: There is return spillover from US and 
UK capital market to Greece capital market. 
2) Second hypothesis: There is volatility spillover from US 
capital market in time of American crisis period. 
3) Third hypothesis: There is volatility spillover from UK 
and Greece capital market in time of EU crisis period. 
 
 
METHODOLOGY 

 
Data used 
 
Data used in this research is closing price of indices. Daily return 

data 
ty  calculated using following formula: 
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Data obtained from period January 3, 2006 to July 30, 2010. Usage 
of daily data because of daily return can capture all possible 
interaction. Meanwhile, using weekly or monthly data could delete 
possible interaction that only last for several days. Data used are 
indices  of  each  country: Dow  Jones  Industrial  Average for USA,  



 
 
 
 
FTSE 100 for UK, and Greece Stock Exchange Composite index for 
Greece. 

Descriptive statistics and return-distribution for Dow Jones 
Industrial Average (DJIA), FTSE 100 (FTSE), and Greece stock 
exchange composite index (GREECE) can be view from  Graphs 1 
to 6. In graph 1, maximum value is 4.5637 in October 13, 2008 
while minimum value is -3.5614 also in October (October 15, 2008). 
This minimum and maximum value happened during 2008, which is 
in American crisis period. From graph 2, maximum value is 4.1868 
(October 10, 2008) and minimum value in October 10, 2008 (-
4.0236). Both maximum and minimum value in financial times stock 
exchange (FTSE) also happened during American crisis period. 
Same evidence also found in Greece, in graph 3 we can see that 
the maximum value is 3.9583 (October 29, 2008) and -4.4359 
(October 24, 2008). 

From the mentioned data we can conclude that in 2008, 
especially in October where there was a very high volatility since 
maximum and minimum value from 2006 to 2010 can be found in 
October 2008. We can see in Graph 4 and graph 5, both markets 
(US stock markets and UK stock markets) showed a very high 
range of return movement in 2008. In Greece stock markets (Graph 
6), its return also move in a high range in 2008, although it  also 
showed their return movement is quite high in 2010 (EU crisis 
period, which originated from Greece). 
 
 
Econometric model 
 
With objective to obtain information about return and volatility 
spillover from time series data, we used GARCH (1, 1) model and 
GARCH-X model to capture volatility in this research. ARCH 
(autoregressive conditional heteroscedasticity) and GARCH 
(generalized autoregressive conditional heteroscedasticity) are 
modeling first difference of financial time series. These first 
differences often exhibit wide swings, or volatility, suggesting that 
the variance of financial time series varies over time. The ARCH 
model was originally developed by Engle (1982) to describe U.K. 
inflationary uncertainty. The ARCH (1) model can be written as: 
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Since founded in 1982, ARCH modeling has become a growth 
industry, with all kinds of variations on the original model. One that 
has become popular is GARCH model, originally proposed by 
Bollerslev (1986). The simplest GARCH model is the GARCH (1, 1) 
model, which we use in this research, can be written as: 
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which says that the conditional variance of  at time t depends not 
only on the squared error term in the previous time period [as in 
ARCH (1)] but also on its conditional variance in the previous time 
period. 

Firstly, we used basic GARCH model for proxy of volatility 
(GARCH-X). GARCH-X models replace constant in GARCH models 
by an extra term: lagged cross-sectional market volatility. Thus, 
GARCH-X model does not need additional parameters. Note that 
the cross-sectional market volatility is lagged to make the GARCH-
X mode conditional. GARCH-X model is introduced by Hwang and 
Satchell (2005). From their research, it is concluded that volatility of 
a stock can be better specified by using GARCH-X rather than 
GARCH model. GARCH uses past and conditional volatility to 
explain the current conditional volatility. Usage of GARCH did not 
lead to a conclusion that market volatility is an important component 
in volatility, because the exclusion of cross-sectional relationship of  
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market volatility in GARCH model which is introduced in GARCH-X. 
Cross-sectional volatility provides more information on the time-
varying factors than the time-series volatlity. A different version of 
GARCH-X introduced by Apergis (1998) to investigate how short-
run deviations from the relationship between stock prices and 
macroeconomic fundamentals affect stock market volatility, while 
GARCH-X model by Hwang and Satchell (2005) focusing on cross-
sectional market volatility as we also used in this research. After 
that, we use GARCH (1, 1) model estimated using maximum 
likelihood procedure applying BHHH algorithm. 
 

 
titjtjtiti hRRR ,,3,21,10, εγγγγ ++++= −
           (1) 

 

 
tjtititi hhh ,11,2

2

1,10, δαεαα +++= −−
                (2) 

 

 
tjtititjtj hRRR ,,3,21,10, εθθθθ ++++= −

 (3) 
 

 
titjtjtj hhh ,11,2

2

1,10, ϕβεββ +++= −−
                 (4) 

 
Where: 
 

tiR ,   =  return of i-stock market at t period, 

1, −tiR   =  return of i-stock market at t-1 period, 

tjR ,   =  return of j-stock market at t period, 

tih ,   =  volatility of i-stock market at t period, 

1, −tih   =  volatility of i-stock market at t-1 period, 

tjh ,   =  volatility of j-stock market at t period, 

ti,ε   =  error of i-stock market at t period, 

tj ,ε   = error of j-stock market at t period. 

 
 
RESULT AND DISCUSSION 
 

Capturing volatility 
 
We use GARCH-X model to capture volatility from each 
variable (DJIA, FTSE, GREECE). We use first lag of each 
variable, and then we use its GARCH variance series as 
volatility. Volatility of each variable showed from Graph 7 
to graph 9. From Graph 7, we can see that the highest 
volatility for DJIA is in 2008. As we have discussed 
earlier, US stock markets have a very high return 
movement in 2008 which indicated a high volatility. 
American crisis period happened during this year. FTSE 
also showed same condition (Graph 8), they have the 
highest volatility in 2008 as they also have high return 
movement in the same year. From these graphs, we can 
see that there is the same evidence of high volatility in 
2008 both in US stock markets and UK stock markets. 

In Greece stock market, as showed in Graph 9, they 
have high volatility both in 2008 and 2010. American 
crisis  period  happened  during 2007  to  2008, while  EU  
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Graph 1. Descriptive statistics of DJIA. (Source: Data processed used Eviews 5). 
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Graph 2. Descriptive statistics of FTSE. (Source: Data processed used Eviews 5). 
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Graph 3. Descriptive statistics of GREECE. (Source: Data processed used Eviews 5). 
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Graph 4. Return-distribution of DJIA. (Source: Data 
processed used Eviews 5). 
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Graph 5. Return-distribution of FTSE. (Source: Data 
processed used Eviews 5). 
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Graph 6. Return-distribution of GREECE. (Source: 

Data processed used Eviews 5). 
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Graph 7. Volatility of DJIA. (Source: Data processed 
used Eviews 5). 

 
 
 

0.0

0.4

0.8

1.2

1.6

2.0

2.4

2006 2007 2008 2009 2010

Condi ti onal  standard  deviation  
 
Graph 8. Volatility of FTSE. (Source: Data processed 
used Eviews 5). 
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Graph 9. Volatility of GREECE. (Source: Data 

processed used Eviews 5). 
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Table 1. Data processed from equation 1 and 2. 
 

Spillover 0γ  
1γ  2γ  3γ  0α  

1α  2α  1δ  

US–UK 0.0273** -0.2125* 0.5881* -0.0545 0.0019 0.0190 -0.3782*** 0.6620* 

Z-Stat 2.1950 -7.3252 30.6879 -1.3569 0.3655 0.6798 -1.7724 5.7410 

US–GR 0.0275*** -0.1690* 0.2232* -0.0036 0.0017* 0.0776* 0.9075* 0.0035** 

Z-Stat 1.7455 -4.9005 12.9738 -0.1625 2.6696 5.9703 67.7723 2.3179 

UK–GR -0.0058 -0.0934* 0.4212* 0.0311 0.0033** 0.1377* 0.8032* 0.0170* 

Z-Stat -0.3848 -3.7463 23.9440 1.3477 2.0760 5.9341 23.3115 2.8511 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** Significant in 5%, *** Significant in 10%. 

 
 
 

Table 2. Data processed from equation 3 and 4. 

 

Spillover 0θ  
1θ  2θ  3θ  0β  

1β  2β  1ϕ  

US–UK -0.0016 -0.0048 0.6653* -0.0070 0.0038 0.1789* 0.3946* 0.3085* 

Z-Stat -0.1237 -0.1785 26.3446 -0.1362 0.9244 4.0429 3.6718 4.2272 

US–GR 0.0380*** 0.0778** 0.4757* -0.0849 0.0055 0.1333* 0.8524* 0.0205 

Z-Stat 1.8526 2.4907 15.2074 -1.5335 2.4191 7.3719 41.6588 1.4009 

UK–GR 0.0354** 0.1038* 0.7379* -0.1049* 0.0019 0.0928* 0.8931* 0.0137* 

Z-Stat 2.0084 4.0762 27.8994 -2.5966 1.4072 6.5127 58.9137 3.0743 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** significant in 5%, *** significant in 10%. 

 
 
 
crisis period in 2009 to 2010. They have high volatility in 
both events, as also showed previously that their return 
experienced high movement in both years. Interestingly, 
although UK and Greece are in same region but it did not 
show that both markets have quite same volatility (in this 
case: high volatility) as it was in 2008 when UK has same 
high volatility with US in US crisis period. 
 
 
2006 to 2010 
 
In this part, we analyzed the whole data from 2006 to 
2010. Our finding shows (Tables 1 and 2) that there is 
return spillover between three stock markets. Not only US 
and UK stock markets impacted Greece stock market (as 
first hypothesis), but also Greece stock market impacted 
US and UK stock markets as well. In addition, there is 
also return spillover from UK stock market to US stock 
market and vice versa. 

Return spillover, as well as volatility spillover, from 
small stock market to dominant stock market has been 
found previously by Balasubramanyan and Premaratne. 
However, we still have to test whether this return spillover 
is still existing when we divide the data for American 
crisis period and EU crisis period. 

All return spillover between these three stock markets 
are significant in 1%, while the highest coefficient is 
return spillover from UK stock market to Greece stock 
market, followed by return spillover from US to UK stock 

market, and return spillover from UK stock market  to  US 
stock market. With this findings, we can conlude that first 
hypothesis is not rejected as there is return spillover from 
US and UK stock market to Greece stock market. This 
findings also support research of Balasubramanyan and 
Premaratne, because there is significant return spillover 
(although in smaller coefficient compared to others) from 
small stock market (Greece) to dominant stock market 
(US and UK). 

Meanwhile, in volatility spillover it is interesting that 
from our result we found there is no volatility spillover 
from US stock market to Greece stock market. This is 
probably because investors in Greece stock market are 
more concerned on domestic/regional issues than global 
issues. Another interesting findings that Greece stock 
market impacted volatility of US stock market, although in 
very small coefficient but significant in 5%. Volatility 
spillover from US to UK is significant in 1%, while 
volatility spillover from UK to US stock market having 
bigger coefficient and also significant in 1%. Contrast to 
US stock market which have no volatility influence to 
Greece stock market, there is little volatility spillover from 
UK stock market to Greece stock market and vice versa 
which is significant in 1%. 

With this evidence, we can conclude that there is a high 
level of significance for volatility spillover between two 
major stock markets. As we know, US stock market and 
UK stock market are major stock market in their region. 
While there is no volatility spillover from US stock market 
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Table 3. Data processed from equation 1 and 2. 
 

Spillover 0γ  
1γ  2γ  3γ  0α  

1α  2α  1δ  

US–UK 0.0195 -0.3060* 0.5897* -0.0594 0.0025 0.0481 -0.3153 0.6526* 

Z-Stat 0.8958 -6.8699 18.8046 -1.1375 0.2064 0.9186 -1.1922 4.2143 

US–GR 0.0019 -0.2792* 0.3667* 0.0020 0.0016 0.0722* 0.9286* 0.0011 

Z-Stat 0.0782 -5.8279 12.4540 0.0544 1.0694 3.5823 54.3296 0.1519 

UK–GR -0.0087 -0.1173* 0.6029* 0.0229 0.0048 0.1564* 0.7649* 0.0266*** 

Z-Stat -0.3983 -3.2498 22.0179 0.6097 1.4584 3.5353 11.9551 1.9021 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** significant in 5%, *** significant in 10%. 
 
 
 

Table 4. Data processed from equation 3 and 4. 

 

Spillover 0θ  
1θ  2θ  3θ  0β  

1β  2β  1ϕ  

US–UK -0.0086 0.0356 0.6244* -0.0103 -0.0057 0.2177* 0.0857 0.5951* 

Z-Stat -0.3703 0.8174 15.0728 -0.1458 -0.5498 2.8660 0.7312 5.0765 

US–GR 0.0294 0.0604 0.4142* -0.1156*** 0.0064 0.2084* 0.7793* 0.0191 

Z-Stat 1.0322 1.3102 11.0835 -1.8151 1.2875 4.6950 17.9367 0.6125 

UK–GR 0.0292 0.1072* 0.6904* -0.1069** 0.0049 0.1206* 0.8286* 0.0196** 

Z-Stat 1.2387 2.9701 20.9765 -2.5373 1.5421 4.0377 20.5633 2.4540 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** significant in 5%, *** significant in 10%. 

 
 
 

to Greece stock market could be caused from investors in 
Greece stock market would not be affected from 
condition in US, so it has no significant influence. 
Meanwhile, there is little volatility spillover from UK stock 
market to Greece stock market. UK and Greece is still in 
the same region, as previous research suggested that 
usually there is spillover for stock market within same 
region. 
 
 
American crisis period (2007 to 2008) 
 
Here,  we  analyzed  data  from   2007   to   2008    where 
American crisis started. Tables 3 to 4 show the result of 
our research. 

We tested second hypothesis during American crisis 
period, and the result of the second hypothesis was 
rejected. Greece stock market showing its consistency 
that there is no volatility spillover from US stock market in 
the same result when we analyzed the whole data. 
Meanwhile, there is volatility spillover from US stock 
market to UK stock market and vice versa which is 
significant in 1%. Volatility spillover once again 
happening between two regional stock market (Europe), 
both stock market influences one another. Small volatility 
spillover from Greece to UK significant in 10%, while 
small volatility spillover from UK to Greece significant in 
5%. 

With this evidence, we can conclude that Greece stock 
market (investor in Greece stock market) is not impacted 

at all from US stock market. Although we know, during 
the American crisis period almost all stock market in the 
world having bear period that time. It means that investor 
in Greece stock market did not have any impact at all 
from major losses in US stock market. Probably, there is 
more domestic investor in their stock market. And also, 
they have no asset in US so they did not impact at all. 

Meanwhile there is volatility spillover between US and 
UK stock market because both stock markets are major 
stock market in their region, as we have discussed 
previously. There is also volatility spillover between UK 
and Greece stock market, as they are still in the same 
region (Europe). 

Testing of return spillover showing the same result as 
previous one. There are return spillover between all three 
stock markets, significant in 1%. The biggest return 
spillover is from UK stock market to Greece stock market, 
and follow by return spillover from US stock market to UK 
stock market. 
 
 
EU crisis period (2009 to 2010) 
 
Analysis of data from 2009 to 2010 would be discussed in 
this area from the period of occurance of EU Crisis. 
Tables 5 and 6 show the result of our research from 2009 
to 2010 data. 

From Tables 5 and 6, we can conclude that third 
hypothesis is not rejected. There is volatility spillover from 
UK stock market and Greece stock market (both significant 
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Table 5. Data processed from equation 1 and 2. 
 

Spillover 0γ  
1γ  2γ  3γ  0α  

1α  2α  1δ  

US–UK 0.0368 -0.1277* 0.6614* -0.0714 -0.0218*** 0.0829 0.3890*** 0.3035** 

Z-Stat 1.2284 -2.9733 18.4685 -0.7222 -1.7285 1.3450 1.6807 2.1839 

US–GR 0.1570** -0.1150*** 0.1844* -0.1144 -0.0042 0.0653* 0.9076* 0.0108** 

Z-Stat 1.9730 -1.9441 6.9820 -1.4663 -1.0636 2.7177 31.5344 2.1789 

UK–GR 0.1255*** -0.0324 0.3022* -0.0832 -0.0040 0.0593* 0.9100* 0.0114*** 

Z-Stat 1.6830 -0.6841 12.7480 -1.1241 -0.8577 2.6984 28.4937 1.5997 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** significant in 5%, *** significant in 10%. 

 
 
 

Table 6. Data processed from equation 3 and 4. 

 

Spillover 0θ  
1θ  2θ  3θ  0β  

1β  2β  1ϕ  

US–UK -0.0036 -0.0127 0.7464* 0.0142 0.0060 0.1037 0.4846 0.2152 

Z-Stat -0.1171 -0.3102 20.5762 0.1425 0.6330 1.2317 1.6191 1.4517 

US–GR -0.0286 0.0842 0.6536* 0.1206 0.0353 0.0697** 0.8890* -0.0059 

Z-Stat -0.4096 1.6263 9.6306 0.8395 1.1055 2.1781 15.5265 -0.2714 

UK–GR -0.0442 0.0878*** 0.8890* 0.1297 0.0176 0.0614** 0.9141* -0.0047 

Z-Stat -0.5909 1.8772 18.3588 0.7544 1.2394 2.2288 23.4648 -0.3577 
 

Source: Data processed used Eviews 5. * Significant in 1%, ** significant in 5%, *** significant in 10%. 
 
 
 

in 5%) to US stock market. While in this period, there is 
no volatility spillover from US stock market to England 
and Greece stock market. As an addition, there is also no 
volatility spillover from England to Greece stock market 
but there is small and significant (in 10%) volatility 
spillover from Greece to UK stock market. We can see 
from this result, that EU crisis caused volatility in its 
regional stock market which impacted to global stock 
markets (in this research, US stock market). 

If we compare evidence from American crisis period 
and EU crisis period, there are some major evidence. 
First: In American crisis period there is no volatility 
spillover from US stock market to Greece stock market, 
while in EU crisis period there is volatility spillover from 
Greece stock market to US stock market. We can 
conclude that this volatility existed because investor in 
US stock market influenced with condition in EU crisis (in 
this case: Greece), or they have assets in EU (Greece). 
Debt crisis in EU will affect their investment, this is one 
reason why there is volatility spillover from Greece to US 
in EU crisis period. 

The second major evidence is that there is no volatility 
spillover from US stock market to UK stock market in EU 
crisis period, while in American crisis period there is 
volatility spillover from US stock market to UK stock 
market and vice versa. This condition show investor in 
UK stock market put their concern more on their domestic 
issues, while when American crisis period investors there 
still take condition from other major stock market as their 
consideration. 

Consistent with two previous researches, all return 
spillover between three stock markets is still significant in 
1%. With the biggest coefficient still return spillover from 
UK to Greece stock market, followed by return spillover 
from US to UK, and from UK to US stock market. 
 
 

Conclusion 
 

In this research we found that either return or volatility 
spillover is not always from dominant stock market to 
smaller stock market. In the three areas discussed in this 
research, all stock markets impacted one another in term 
of return spillover which is significant in 1%. This finding 
also supported previous research from Balasubramanyan 
and Premaratne (2003) who found there is little but 
significant impact from smaller stock market to dominant 
stock market. 

We also found that there is no volatility spillover from 
US stock market to Greece stock market in all of three 
sections. Meanwhile, there is volatility spillover significant 
in 5% from Greece stock market to US stock market in 
the area that was first discussed  (whole data), and third 
area discussed (EU crisis period). 

It is concluded that there is return spillover from US and 
UK stock market to Greece stock market (first 
hypothesis). But, we rejected second hypothesis that 
there is volatility spillover from US stock market to 
European stock market during American crisis as Greece 
stock market was not affected. We do not reject the third 
hypothesis  because  based  on  our research  we   found  
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there is volatility spillover from European stock market to 
US stock market which is significant in 5%. 
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