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Abstract 

 

In the last quarter of 2008, the worst financial crisis since the Great Depression 

hit the world market with great severity. This paper aims to assess the interdependence 

between the U.S. and Swedish stock markets by examining essential indices of vulnera-

bility and the power of the crisis transmission (contagion). The paper uses the Granger 

causality test to determine the relationship between the two stock indices. The Global 

Financial Crisis is divided into three periods – pre-crisis, acute crisis, and post crisis. The 

paper adds to the existing literature by answering two important questions. First, 

whether the recent crisis has influenced the relationships between the international 

markets? And if yes, how and how fast is the Swedish (the domestic) stock influenced by 

price dynamics from the U.S.? A unidirectional relationship is found from the U.S. to 

Sweden during all periods, while a bi-directional relationship is only found in the post 

crisis period. 
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1. Introduction 

 

 For the years between 2008 and today, the world economy has been strongly 

affected by the occurrence of the Global Financial Crisis. The after-effects of the Crisis 

have shown to be much stronger than many people expected, and although the global 

economy is beginning to recover, the confidence in the markets is still relatively weak. 

The recent Global Financial Crisis is considered to be the most severe one since 

the Great Depression. It caused enormous downturns to nearly all economies around the 

world and it was one of the main indicators that globalization has led to an integration of 

all world markets. This was also observed during the Great Depression but the speed 

and the level of extent to which the contagion spread during the recent financial crisis 

proved the importance of globalization for the growth in interdependency between the 

markets. Therefore, even one destabilized financial system can bring the world’s econ-

omy into a state in which it may run in a very slow pace. Yet, not all countries were hit 

with the same intensity and at the exact same time. This provoked our interest in this 

topic, and more particularly in finding how the Crisis impacted the developed econo-

mies. 

The aim of this paper is to analyze and discuss how the Global Financial Crisis 

managed to influence the relationships between markets. This focused our attention on 

the Nordic countries. The Nordic countries are small, open economies, which were 

among the first hit by the Global Financial Crisis, but among the first ones to rebound it 

(Agence France Presse, 2010). Furthermore, we chose Sweden, one of the best perform-

ing Nordic countries, which by far has seen the largest rebound from the Crisis, as a 

main tool for our analyses. Despite being hit hard, Sweden’s economic growth after the 

turmoil showed to be in a much better condition than expected and Sweden took leading 

place in the European economic recovery. 

Throughout this paper Sweden will be used to examine how the financial conta-

gion propagated into the Swedish market. This is done by focusing on the historical rec-

ord of the MSCI (Morgan Stanley Capital International) price index data for the Swedish 

and the U.S. markets. 
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It still remains hard to identify the specific reason why the Crisis occurred. How-

ever, the effect it had on the international co-movement, and more particularly on the 

stock price movements, was quite strong. A prudent way of evaluating how much the in-

ternational stock markets impact one another is to empirically investigate them over a 

longer period of time. The academic research which examines those co-movements is 

broad, especially after the stock market crash in the U.S. in 1987 and the Asian crisis in 

1997. Some studies investigate why turmoil can spread and affect distant and seemingly 

unrelated foreign markets (e.g. Horta, Mendes, & Vieira, 2010). This also drew our atten-

tion to Sweden, a country which is distantly located from the U.S. 

In a presentation at the Peterson Institute (2012), Anders Borg, Finance Minister 

of Sweden states that Sweden has overcome the Global Financial Crisis relatively well in 

contrast to other economies. Further in his speech the Minister compares this period 

with their last major turmoil during the 1990s and acknowledges that the country han-

dled the Crisis better this time, mainly due to the substantial reforms in the economy 

during the late ‘80s. Furthermore, the Minister implies that in the last five years Sweden 

had on average a two times larger growth than the U.S., which was also well above the 

level in the Eurozone. 

Therefore, we decided to investigate the stock markets of the U.S. and Sweden, 

and this is done on a daily basis, since that gives a broader set of observations. Using 

1023 in total, this paper concludes that in the pre-crisis and crisis period the U.S. has in-

fluence on the Swedish stock market, while in the post crisis period the relationship is in 

both directions. 

The remainder of this thesis is as follows: Section II lays theoretical background 

for the occurrence of the Crisis, as well as the extent to which it was expected by econo-

mists. In the next section, previous studies which are investigating the spreading of cri-

ses are described. The following Section IV explains the nature of the data used for our 

analysis and gives a brief discussion of the model utilized for our investigation. The re-

sults from the empirical analysis are presented in Section V. Section VI lays out the situa-

tion in Europe and Sweden after the Crisis. The paper then concludes with a summary. 
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2. Background 

  

  2.1. The Global Financial Crisis 

 This section aims to explain several facts about how the Global Financial Crisis 

started, and how it propagated in one of the leading Scandinavian economies. However, 

we firstly need to describe what constitutes a crisis. 

 Reinhart and Rogoff (2009) group the different kinds of economic crises into two 

larger categories. Depending on the description that could be given to them, those that 

are classified as quantitative are inflation crises, currency crises and currency debase-

ment crises, and those that are defined as qualitative are banking crises and debt crises 

(domestic and external). A banking crisis is defined by two kinds of events: the first one 

being a systemic one (severe) and the second one being a financial distress (milder). In 

the first case depositors withdraw their money from the bank because they think it will 

fail, which leads to the merging, bankruptcy, or acquisition of the bank by the public sec-

tor by a single or a few financial institutions. The second type occurs when there are no 

bank runs but the closure, merging, or takeover of a financial institution further predicts 

the start of similar outcomes for more financial institutions (Reinhart & Rogoff, 2009). 

 The Global Financial Crisis originally began with the subprime crisis in the sum-

mer of 2007 in the U.S. as credit market turmoil. The financial stability was severely im-

paired by the U.S. mortgage problem, which afterwards affected many world economies. 

The recession ended in June 2009 for the U.S. (National Bureau of Economic Research, 

2010). However, the negative impact which brought large unemployment and decreased 

economic growth for many countries still remains present. 

In 2008 the continuous growth that was reached by the global markets was inter-

rupted and equities around the world fell by nearly $16 trillion. Stock markets of 112 

countries (out of the total 221 states in the world) experienced a fall during 2008 and 

the first half of 2009 (McKinsey, 2009). In general, the downturns which followed were 

very severe for the majority of the world – cross-border investments froze and capital 

flows declined vastly; interbank markets nearly experienced a breakdown and credit 

spreads increased their number. This happened because investors demanded a higher 

reward for holding what suddenly they considered “risky” assets. Before the turmoil the 
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same investors were satisfied with receiving lower returns for their bonds. The growth 

trend which lasted for several decades until then was totally reversed by the Global Fi-

nancial Crisis.  

  2.2. The Great Moderation 

This trend was known as the Great Moderation in the U.S. and other places, and it 

began in the early 1980s. It was recognized for the persistent decline in macroeconomic 

volatility, as well as the stability of the economic developments and the reduced severity 

and number of recessions. It was observable not only among the U.S. and some devel-

oped, but also among some developing countries. During this period the growth in real 

outputs showed to be less volatile, as well as the variability of inflation rates (Comin, 

2011). However, periods of distress were still observable among the emerging econo-

mies in Africa, Asia, Europe and Latin America. Those included the debt crisis of the 

1980s, the outbreaks that originated from Eastern Europe and the former Soviet Union 

in the beginning of the 1990s, the Mexican crisis which began in 1994 and the severe 

Asian crisis in the late 1990s. In the following year Russia went through a crisis, as well 

as Argentina during 2001 (Reinhart & Rogoff, 2009). 

Many authors, after the occurrence of the Global Financial Crisis, came to ques-

tion whether the Great Moderation in macroeconomic volatility was likely to stay per-

manently, e.g. Clark, (2009) and Comin, (2011). On the other hand, others, e.g. Aizenman, 

Lee, and Sushko, (2010) and Leijonhufvud, (2009), considered that its end has come af-

ter the occurrence of the Crisis. Arguments were similar, as they all implied that during 

the period of economic stability risky actions were taken which were ensuring for a fu-

ture economic volatility. According to Reinhart and Rogoff (2009) the increases in the 

asset prices, the rising leverage, the sustained capital inflows and the large current ac-

count deficits which were observed before the Crisis were all signs of an upcoming fi-

nancial distress. Moreover, they argued that through the years 2003-2007 the developed 

world economies enjoyed a good steady growth, but that five years’ period was hardly 

long enough in order to support the idea for the extension of the Great Moderation to the 

developing countries. 
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2.3. The End of the Great Moderation? 

The Crisis which started from the U.S. spread among the other nations a relatively 

slow motion compared to previous ones. Even though the economy of the emerging 

countries was seen to be less dependent on the U.S. than before, this showed to be a false 

statement. Asian markets turned out to be quite reliant on the exports to the U.S. and the 

rest of the world (Liang, Willett & Zhang, 2010). Countries in Eastern Europe were influ-

enced by their trading partners from the Western-European countries, and the same ap-

plied for Mexico and those states which were greatly integrated and dependent on the 

U.S. (Reinhart & Rogoff, 2009). 

The contagion1 was spread through different channels, mainly through trade and 

financial sectors (Liang et al., 2010). 

Equity prices reflected very accurately the expectations for future earnings and 

thus, the anticipated outcomes of a decline in the economic activity of the U.S. This rela-

tionship was hardly new. According to Dooley and Hutchison (2009), equity prices of 

different emerging countries across the globe moved in a similar pattern to the U.S. stock 

prices, with the exception of a period from the beginning of 2007 to mid 2008, when the 

prices “decoupled”. From this moment on, developing countries began to move along 

with the deteriorating position of the U.S. economy. This was explained by the news an-

nouncements emanating from the U.S. in the months before the Lehman Brothers bank-

ruptcy (September 15, 2008). Thus, affected by the news, prices began to move in the 

same direction as the prices of the U.S. equity markets. Many other negative changes in 

both developed and emerging countries became evident through major macroeconomic 

aggregates. Questions on how the Great Moderation will be re-evaluated after the Crisis 

began to rise (Reinhart & Rogoff, 2009). 

                                                        
1 There is no single definition of it, however, by contagion for now, it is meant the general idea of economic 

changes in a market or country, which transmit and result in changes in another country (Liang, Willett & 

Zhang, 2010). We elaborate on the definition in the next section.  
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3. Literature review 
 

 During the last few years many studies have attempted to explain the reasons 

for the recent financial crises and the mechanisms through which they spread globally. 

This section starts with the discussion of major indicators which demonstrate external 

vulnerability of a country. Thus, we begin with the definition of “contagion”, since it is 

considered a main threat to financial markets worldwide. 

Contagion, originating from the Latin “contagiare”, is related to the spread of 

“disease” which consequences often exceed what was expected. Thus, the broad defini-

tion of contagion emphasizes the “significant increase in cross-market linkages during 

crisis” (Claessens & Forbes, 2001). Accordingly, if the change in the structure of stock 

market linkages was not significant, this would be called just interdependency, while 

contagion requires excessive transmission of turmoil from one crisis market to the other 

one. 

The concept of “market interdependency”, on the other hand, with a stress on the 

capital markets around the world, has become one of the most examined areas of re-

search. Throughout the years a lot of research has been performed with a focus on the 

international stock markets and the way they tend to behave during a crisis and during 

normal times (the first one tied with the concept of financial contagion), in attempt to 

discover the way in which they are connected with each other. 

 The interrelation has been studied from different viewpoints, applying various 

approaches. We will concentrate on the part of the available literature, which tests for 

interrelation between stock markets not only before and after a crisis, but also during it, 

since we want to investigate the relationship of the markets during turmoil. 

In a study carried out by Malliaris and Urrutia (1992) the relationship between 

six major stock market indices regarding the market crash during 1987 is studied. In the 

paper the authors divide the crash into three periods: before, during, and after the crisis. 

They conclude that in the period during the month of the crash, October 1987, important 

feedbacks and causalities were found, which were lacking in the two other periods. This 

coincides in a way with the statement made by Dooley and Hutchison (2009) because 

during the Global Financial Crisis they also find correlations between the altering of the 
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prices in the U.S. stock market and the emerging markets, which they investigate in their 

paper. Changes, again, are found to be mainly for the period at the beginning of the Crisis 

and after it and not during the period which is prior to the Crisis. 

Later on, based on the article of Malliaris and Urrutia (1992), Dubinskas and 

Stunguriene (2009) develop an empirical study in which they apply the model used by 

Malliaris and Urrutia (1992) in order to examine the causality between countries’ stock 

indices and also determine the impact and the way of spreading of the Global Financial 

Crisis among three main stock markets in the Baltic countries and one in Russia. The 

empirical results show that the most affected markets by the Crisis were the Latvian and 

the Estonian, the Latvian being the one to adopt the economic downturn tendency first. 

Moreover, as observed by the earlier mentioned empirical studies, the spreading of the 

Crisis, illustrated as the equity price changes of the three Baltic countries and Russia, is 

believed to have started during the late 2008. According to the authors the Lithuanian 

and Latvian equity markets were affected by the price changes in the Russian equity 

market (which was accordingly affected by the U.S. equity market)2. Dubinskas and 

Stunguriene describe how the Estonian stock prices have been influenced by Lithuania 

and also suggest that the only similar movement to the price changes of the U.S. stock 

market prior to the Crisis has been that of the Latvian stock market. The research, how-

ever still exemplifies how the effect of the Global Financial Crisis began spreading across 

the globe and was seen through the price index changes mainly after the Lehman Broth-

ers bankruptcy, while before that most stock prices were seemingly moving on their 

own. 

Eun and Shim (1989) examine the spreading mechanism of nine main stock mar-

kets around the world. The period they choose is from 1980 through 1985, during which 

no major crises have been recorded. However, the authors find that changes in the U.S. 

are rapidly passed on to other countries, and it is the country which has the highest in-

fluence on other markets around the world. 

Gklezakou and Mylonakis (2009) investigate the relationship between seven de-

veloping South East European countries’ stock markets before and during the Global Fi-

                                                        
2 For a thorough explanation on the influence of the U.S. stock market on the BRIC countries (Brazil, Rus-

sia, India, and China) read Aloui, Aissa and Nguyen (2011). 
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nancial Crisis. In the pre-crisis period they find the relationships between all of them to 

be vague. However, during the period of the Global Financial Crisis and due to its harsh-

ness, the links between them seem to be more closely related and they tend to show in-

tense interrelationships. 

The current paper adds to the existing studies, since it attempts to investigate 

how the downturns in the U.S. stock market have influenced developed countries. Swe-

den is used as a tool for analyzing this relationship by applying the concept of Granger 

causality, as this test is used for predicting time series models. It furthermore allows us 

to investigate the bidirectional interaction between the two stock markets by consider-

ing both indices’ historical price movements for a better prediction of the future fluctua-

tions of the prices. After having established the relationship between the Swedish and 

the U.S. markets the paper discusses the period in which prices of both equity markets 

begin to move in a similar manner. 
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4. Data and methodology 
 

The following section aims at describing the data utilized for the purpose of 

the study and then elaborates on the methods that are used to test how the Global Fi-

nancial Crisis influenced the Swedish market by focusing on how it spread through the 

stock indices. This is done by determining whether there is a causal relationship 

(whether it is unidirectional or bidirectional) between the U.S. and Swedish stock indi-

ces, by applying the Granger-causality method. In order to apply this methodology, how-

ever, the order of integration of each of the indices needs to be determined; this is done 

by using the unit root test. The paper later on applies a test for determining whether the 

variables are co-integrated with each other. The Engle-Granger methodology is used to 

verify for co-integration relationship between the indices. 

 Before introducing the further steps of this thesis, however, we pinpoint a few 

expectations that we already have. Firstly, since the U.S. is a bigger economy than Swe-

den, we expect that if there exists, in fact, a causal relationship between the stock mar-

kets of the two countries, then the one which is expected to be affected by the other 

should be the Swedish. Therefore, we do not anticipate it to impact the U.S. and we con-

sider this to be very unlikely to show in the results from the tests we obtain later on. 

Secondly, based on some of the interpretations of the empirical studies described earlier 

in our paper, we expect for the two stock indices to start moving together in the acute 

period of the Crisis, defined as the period which starts right after the Lehman Brothers 

bankruptcy. After setting these points the paper continues with presenting the data ob-

tained for the purpose of this paper. 

 

4.1. Data description: 

  

This study utilizes the closing price daily data from the Morgan Stanley Capital 

International (MSCI) index for the U.S and Sweden denominated in U.S. dollars. The data 

is obtained from Morgan Stanley Capital International database, for the time period Jan-

uary 31, 2007 through December 31, 2009. The MSCI indices are widely used in the fi-

nancial studies for the ease of comparability between them and because of the avoidance 
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of cross-listings (Hatemi, Roca & Buncic, 2006). The beginning of the Global Financial 

Crisis can be marked with the Lehman Brothers collapse on September 15, 2008, after 

which the financial contagion spread around the world. To investigate the level of inte-

gration in the short-run between the stock markets before, during and after the crisis, 

the data is split into three periods: 1) the pre-crisis period (January 31, 2007 – August 

31, 2008), 2) the acute crisis period (September 1, 2008 – September 30, 2009), and 3) 

the post crisis period (October 1, 2009 – December 31, 2010). An important remark to 

be made is that we have taken into consideration the problem of data synchronization 

between the different time-zones and we have adjusted our data according to it. This 

means that the closing prices for the Swedish stock index are known in the U.S. on the 

same calendar day and if, for instance, a major world event occurs in Sweden, it would 

be reflected on the same day returns in the U.S. However, if the event occurs in U.S., it 

will be transmitted to Europe and to Sweden in particular, on the next trading day at 

time     (and not  ). 

With the data available the rate of return could be defined as 

                            

where    denotes natural logarithm,    is the closing price index at time t, and 

      is the closing price index at time    . 

4.2. Methodology 

  

As explained by Milliaris and Urutia (1992) a time series      is said to 

Granger-cause another time series       if the present value of      can be better pre-

dicted by using the past values of both       and     , than by using the past values of 

     alone. 

To apply the Granger causality test, however, a number of tests need to be com-

puted beforehand. Firstly, each variable has to be tested for stationarity. As it is the case, 

many variables in macroeconomics and financial economics are non-stationary. Thus, if 

they are found to be integrated of a higher order than zero,       this means that they are 

non-stationary and also implies that an equation of the type                   is ex-

pected to lead to a spurious regression. 
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Moreover, many of the variables are difference stationary, which means that they 

become stationary after taking the respective difference of the levels of the data       

   +  1   +  . Thus, what has to be taken into consideration is the level of integration 

or determining whether the variables are integrated of order one,       or two,       etc. 

The test which is usually used and which we also apply is the unit root test. The 

paper uses the Augmented Dickey-Fuller (ADF) approach. For a cross-check the 

Kwiatkovski-Phillips-Schmidt-Shin (KPSS) test is implemented. Both intercept and trend 

when testing for stationarity on levels are included, as it is well-accepted when re-

searchers work with index data. Moreover, both t-statistics and P-values are used for 

analysing and determining the level of integration. When P-values are higher than 0.05 

the null hypothesis cannot be rejected, which in the case we apply ADF test states that 

there is a unit root present in the time-series, and this indicates non-stationarity. In the 

case we apply the KPSS test a P-value higher than 0.05 states there is no unit root pre-

sent, which indicates that the sequence is stationary. 

After satisfying that the two time-series are integrated of the same order, the next 

thing that the paper investigates is whether they are co-integrated, or testing for a unit 

root in the residuals. Two series are said to be co-integrated when they share the same 

stochastic trend. Engle and Granger (1987) have suggested a test based on the 

stationarity of the residual in the regression. If a regression model of the form 

             is ran where          and         , and if the residual is of order one, 

         this implies that there is no relationship between the variables on levels. If    

is stationary, however           , then there exists a co-integration relationship be-

tween the variables, at least in the long-run. This implies that there has to be Granger-

causality at least in one direction. 

To estimate whether one variable Granger- causes another variable the equation 

of the following model is used: 

(1)    
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In equation (1)   denotes the maximum time lag. The variables   and   are rep-

resenting the two stock markets.   is said to Granger-cause  , in the case when at least 

one    does not equal zero. 

    The F-statistics formula used in the causality test is 

(2)                                            

where   denotes the lag length,   denotes the number of the observations in the sample 

and      and      denote the sum-of-squared residuals of equation (1). If at 5% level 

the estimated F is greater than the critical value of F, the null hypothesis is rejected, and 

thus   Granger-causes  . 
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5. Empirical Results and Analysis 

5.1. Unit root results: 

 

 After a logarithmic transformation of each of the series, as it is usually done 

when dealing with time series if they consist of positive numbers, we perform a unit root 

test in order to examine the stationarity of the series. The tests are based on the Aug-

mented Dickey-Fuller regression. The results from the unit root tests for each of the two 

indices for the pre-crisis, mid-crisis, and post crisis periods are presented in Table 1. 

Table 1: Unit Root Test of Series LPREUS, LPRESW, LMIDUS, LMIDSW, LPOSTUS and 

LPOSTSW. 

Series ADF 

Test Critical Values 
Prob. 

Lag Length 1% level 5% level 10% level  

LPREUS -2.545 1 -3.981 -3.421 -3.133 0.306 

LPRESW -2.579 0 -3.980 -3.421 -3.133 0.290 

LMIDUS -2.618 0 -3.991 -3.426 -3.136 0.272 

LMIDSW -2.824 0 -3.991 -3.426 -3.136 0.190 

LPOSTUS -2.211 0 -3.986 -3.424 -3.135 0.481 

LPOSTSW -2.608 0 -3.986 -3.424 -3.135 0.277 

 
 
 

As shown in Table 1, the ADF statistic values of LPREUS, LPRESW, LMIDUS, 

LMIDSW, LPOSTUS and LPOSTSW are -2.545, -2.579, -2.618, -2.824, -2.211, and -2.608 

respectively. It is important to notice that in all the cases the ADF statistics are way 

above the critical values, which therefore leads to the conclusion that the null hypothesis 

of the test cannot be rejected, and therefore the series are non-stationary. In order to 

verify on the robustness of the obtained results, the series are also tested using the 

Kwiatkovski-Phillips-Schmidt-Shin (KPSS) test. The F-statistics of all the series exceed 

the critical values, which when using the KPSS test indicates again that the series are 
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non-stationary. The results of the KPSS test used for the cross-check are presented in 

Appendix 1 in Table 1.1. 

 After concluding that overall all the series which this paper uses are non-

stationary, the next thing which needs to be investigated is the order of integration, and 

more precisely whether the series are integrated of order one,     , or of a higher order. 

This is done by applying the Engle-Granger methodology. First a unit root test is run on 

the first difference on each of the series. This time, however the trend is excluded from 

the test, since it is already lost when testing on the first difference. The results are 

shown in Table 2. 

 

Table 2. Unit Root Test of Series DLPREUS, DLPRESW, DLMIDUS, DLMIDSW, DLPOSTUS 

and DLPOSTSW 

Series ADF 

 
Test Critical Values 

Prob. 
Lag Length 1%  level 5%  level 10% level 

DLPREUS -23.849 0 -3.446 -2.868 -2.570 0.000 

DLPRESW -22.129 0 -3.446 -2.868 -2.570 0.000 

DLMIDUS -19.118 0 -3.453 -2.872 -2.572 0.000 

DLMIDSW -13.569 1 -3.454 -2.872 -2.572 0.000 

DLPOSTUS -19.042 0 -3.450 -2.870 -2.571 0.000 

DLPOSTSW -19.703 0 -3.450 -2.870 -2.571 0.000 

 
 
 

 As observed in Table 2, the ADF statistic values of DLPREUS, DLPRESW, 

DLMIDUS, DLMIDSW, DLPOSTUS and DLPOSTSW are -23.849, -22.129, -19.118, -13.569, 

-19.042, and -19.703 respectively. Since they are way below the critical values and when 

using the ADF this means the F-statistics are found in the rejection zone, this means that 

the null hypothesis of a unit root present in the series is rejected. Given this results, the 

paper concludes that after taking the first differences the daily price indices become sta-
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tionary, which means that they are integrated at most of order one,       This is a re-

quirement for the forthcoming co-integration analysis. 

 

5.2. Co-integration results: 

  

 In this analysis the residuals of the series are tested by applying the Engle-

Granger methodology. After proving that they are integrated of the same order, there is 

still a risk that the regression might be spurious. However, since all series are integrated 

of order one, there is a possibility that they might be co-integrated. We test for co-

integration and thereby we test whether the residuals of the regression contain a unit 

root or not. E1 is defined as the residual of the regression of the pre-crisis variables – 

LPREUS and LPRESW, E2 is the residual of the mid-crisis regression – LMIDUS and 

LMIDSW, and E3 is the residual of the post crisis regression – LPOSTUS and LPOSTSW. 

Observations for the three periods are 413, 238 and 327, respectively. The results of the 

unit root test appear in Table 3. 

 

Table 3. Unit Root Tests of E1, E2 and E3 

Series ADF 

 

T(=number 
of obs-1) 

Test Critical Values 

Prob. Lag 

Length 
1% level 5% level 

10% 

level 

E1 -3.197 412 2 -3.926 -3.352 -3.056 0.021* 

E2 -1.618 237 2 -3.945 -3.363 -3.063 0.472* 

E3 -1.596 326 1 -3.933 -3.356 -3.059 0.483* 

*since automatic P-values and critical values from the ADF test in EViews are not valid for the 

Engle-Granger method, the paper interpolates the MacKinnon (1991) Engle-Granger's distri-

bution for finding the critical values. 

 

 The results obtained in Table 3 show that all the residuals from the variables are 

non-stationary, which implies that none of them are co-integrated. Thus, in order to test 

for Granger causality the variables need to be taken in their first difference, which will 
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induce the residuals to be stationary. The results imply that there is no long-run rela-

tionship found between the variables of LPREUS and LPRESW, LMIDUS and LMIDSW, 

and LPOSTUS and LPOSTSW and there can’t be any cross-check on the causality results 

that the paper will retrieve later on. 

5.3. Granger Causality test: 

 

 After finding that there is no co-integration relationship between the variables, 

the paper carries out a Granger causality test. The long-run relationships are unknown. 

Granger causality test is computed and the results are presented table 4. The lag length 

chosen is based on the Schwarz information criterion (SIC) and is 2 for DLPREUS and 

DLPRESW, 2 for DLMIDUS and DLMIDSW, and 2 for DLPOSTUS and POSTSW. In the case 

of DLPREUS and DLPRESW the lag length is chosen according to the Akaike information 

criterion (AIC), since in the suggested by EViews SIC lag length, 1, autocorrelation is be-

ing detected. 

 

Table 4. Result of Granger Causality Test  

Null Hypothesis SIC F-Statistic Probability 

DLPRESW does not Granger Cause DLPREUS 2 1.113 0.330 

DLPREUS does not Granger Cause DLPRESW 2 46.292 7.8E-19 

DLMIDSW does not Granger Cause DLMIDUS 2 1.045 0.353 

DLMIDUS does not Granger Cause DLMIDSW 2 15.549 4.0E-07 

DLPOSTSW does not Granger Cause DLPOSTUS 2 3.815 0.023 

DLPOSTUS does not Granger Cause DLPOSTSW 2 4.927 0.008 

 

 Prior to the Crisis Sweden was greatly exposed to the trade and the financial link-

ages that it built over the years. Sweden relied on the thriving global conditions which 

boosted its consumer durables exports, which were one of the main factors for the coun-

try’s fast growing GDP.  In 2007, however exports were lost and outpaced by imports 

because of the downturn in global demand, and the impact of this outcome was already 

felt in early 2008. Goods such as computers, machinery, electrical equipment and chemi-
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cals lost other country’s interests. The U.S., being one of the biggest importers of Swe-

dish products outside of the Eurozone, was important for the Swedish outlook. The syn-

chronization between the markets was inevitable as the Swedish market followed the 

fluctuations in Europe, which in their turn co-moved with those of the U.S. This was ob-

served mainly through the trade and investment channels (IMF Country report, 2009). 

According to Table 4, in order to reject the null hypothesis that the Swedish index in the 

pre-crisis period does not Granger cause the U.S. stock index, the probability of making a 

type 1 error is 33%. It indicates that the probability that the Swedish index does not 

Granger cause the U.S. one is too great to reject the null hypothesis and thus the Swedish 

stock index does not have an impact on the U.S. stock index. The probability to reject the 

null hypothesis that the U.S. causes Sweden however is a small number which is less 

than 5%. This indicates that in the pre-crisis period the U.S. stock index Granger influ-

ences the Swedish one. The empirical results suggest that Sweden was passive in the 

pre-crisis period, following the U.S. stock price movements. Table 5 shows the impact of 

the U.S. on Sweden on the same trading day and on the following one by taking a one day 

lag in order account for the time-difference synchronization.  

 

Table 5. Dependency of the Swedish stock market in the pre-crisis period 

Variable Coefficient  Std. Error t-Statistic Prob.  

C -0.000320 0.000720 -0.444454 0.6570 

DLPREUS 0.618009 0.063519 9.729527 0.0000 

DLPREUS(-1) 0.627447 0.063606 9.864574 0.0000 

R-squared                                                                                                                                                 0.287770  

 

According to the results in the pre-crisis period a one percent increase in the U.S. 

stock index on a trading day resulted in 0.61% change in the Swedish stock market on 

the same trading day and a one percent change of the previous trading day in the U.S. re-

sulted in a 0.62% change in the stock prices of the Swedish market on that same day. 

However, the R-squared of the test is quite low, 0.28, explaining that there is a weightier 

factor which affects the Swedish market, which is missing in the utilized model. 

During the acute crisis period the same causal relationship could be observed and 

this is again due to the fact that Sweden was greatly dependent on its export demand 

loses caused by the downturns in the economies of other countries. The null hypothesis 
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that the U.S. does not Granger Cause Sweden could be rejected again, since the probabil-

ity of making a mistake when accepting this statement is below 5%. The Swedish stock 

index does not Granger Cause the U.S. one as the probability of making a mistake when 

rejecting this statement is quite high – 35%. Table 6 shows the relationship between the 

two stock markets again, this time for the acute crisis period. 

 

Table 6. Dependency of the Swedish stock market in the acute crisis period 

Variable Coefficient  Std. Error t-Statistic Prob.  

C 0.000667 0.001702 0.392070 0.6953 

DLMIDUS 0.829112 0.063424 13.07249 0.0000 

DLMIDUS(-1) 0.507773 0.063422 8.006284 0.0000 

R-squared                                                                                                                                                 0.431138  

 

According to the results in table 6, a trading day in Sweden is affected by both the 

same trading day in the U.S. and the previous one. Thus, a one percent change of the U.S. 

market on a trading day results in a 0.83% change in the Swedish market and a one per-

cent change of the previous day in the U.S. causes the Swedish stock index to change 

with 0.51% on that same day. The regression is not, however, completely explained by 

the model after looking at the R-squared, which has a value of 0.43. As in the pre-crisis 

period there is probably a factor, which is not included in the model that has a bigger 

impact on the stock index.  

In the post crisis period, already in the end of 2010, Sweden became a leader 

among the advanced economies around the world, including the U.S.. The Swedish stock 

market was reaching pre-crisis levels and managed to outperform the European area 

(IMF Country report, 2011). 

The paper finds an interesting relationship between the Swedish and the U.S.  

stock indices. The Granger causality between them is bi-directional and the probability 

of making a mistake if rejecting the null hypothesis in case it is true would be only 2% 

for the Swedish stock market to influence the U.S. one and 0.008% for the U.S. stock 

market to influence the Swedish one. Thus, interestingly in the post crisis period the U.S. 

also seems to be dependent on Sweden. Even though Sweden is a relatively small econ-

omy previous papers also find a bi-directional relationship between the U.S. and some 

major, as well as emerging economies. Gooijer and Sivarajasingham (2008) find a bi-
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directional relationship in the post crisis period between the markets of the U.S. with the 

major economies of Germany, Japan, the UK, India, Malaysia and those of Singapore, 

South Korea and Taiwan. The economies of Singapore, South Korea and Taiwan are re-

ferred to as emerging markets in some listings, while in others they are not considered 

to be such. Sweden, being a small open economy, exemplifies that the financial links be-

tween the U.S. and itself seem to have increased during the Crisis, probably due to its 

fast recovery from it. As in the pre-crisis and acute crisis period, Table 7 shows how the 

Swedish stock index moves during the same and the previous trading days in the U.S. 

stock market. A one percent change in the U.S. stock market in a given day results in a 

1.10% change on the Swedish stock market on the same day. Moreover, a 1% change on 

the previous trading day in the U.S. results in only 0.16% change in the Swedish market 

on that same day. Again, R-squared is not high enough for immense conclusions, since its 

value is 0.41. Since the U.S. market seems to be dependent on the Swedish one for the 

post crisis period, the paper also examines the dependency of the U.S. stock market on 

the Swedish one. According to the results in Table 8, a one percent increase in the stock 

market of Sweden for a given trading day results in a 0.36% increase in the stock market 

of the U.S. on that same trading day. R-squared is relatively low – 0.40, so again the con-

clusions that are drown upon those numbers should not be of such significance.   

 

Table 7. Dependency of the Swedish stock market in the post crisis period 

Variable Coefficient  Std. Error t-Statistic Prob.  

C 0.000258 0.000813 0.316995 0.7515 

DLPOSTUS 1.100779 0.074615 14.75275 0.0000 

DLPREUS(-1) 0.160056 0.074589 2.145847 0.0326 

R-squared                                                                                                                                                 0.405175  

 

 

Table 8. Dependency of the U.S. stock market in the post crisis period 

Variable Coefficient  Std. Error t-Statistic Prob.  

C 0.000254 0.000469 0.541177 0.5888 

DLPOSTSW 0.363373 0.024874 14.60856 0.0000 

R-squared                                                                                                                                                 0.397109 
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6. Conclusion 
 

The recent Global Financial Crisis, which caused downturns to nearly all indices 

across the world, pulled the question whether any isolated stock markets existed and al-

so whether the Crisis impelled a change in the interconnections between them. In our 

thesis we investigate the influence of the Crisis on stock market co-movements between 

one of the most significant world markets, this of the U.S. and another major one, the 

Swedish. Our paper utilizes the Granger causality in order to test for the interdependen-

cy between the two markets. We discover that the Swedish stock index has been greatly 

influenced by the U.S. from the months before the Lehman Brothers collapse until after 

the acute crisis period. Interestingly, a bi-directional relationship between the two stock 

indices is found in the after crisis period, which also explains the growth of interdepend-

ency between markets. 

A suggestion for a further investigation could be testing a larger set of economies 

during a non-crisis period in order to detect whether there is any correlation between 

the market co-movements. 
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Appendix I:  

 

Table 1.1: KPSS Unit Root Test on LPREUS, LPRESW, LMIDUS, LMIDSW, LPOSUS, LPOSTSW. 

Series 

                     
KPSS 

 

 
Test critical values 

1% Level 5% Level 
10% Lev-

el 

LPREUS 0.321 0.216 0.146 0.119 

LPRESW 0.243 0.216 0.146 0.119 

LMIDUS 0.406 0.216 0.146 0.119 

LMIDSW 0.392 0.216 0.146 0.119 

LPOSTUS 0.210 0.216 0.146 0.119 

LPOSTSW 0.302 0.216 0.146 0.119 

 


