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Abstract 

The incidence of financial crises over the past decade has ignited research into the nature of the 

spread of financial crises across borders, with the conduit of ‘contagion’ an important focus. 

Contagion is defined as an increase of common movements in a set of financial asset markets 

in a particular period of time (a crisis period) compared to those existing in a benchmark (non-

crisis) period. The aim of this paper is to investigate the contagion effects from US to five MENA 

stock markets namely, Bahrain, Kuwait, Egypt, Morocco and Tunisia before and during global 

financial crisis (2007-2009). The methodology is based on the vector autoregressive regression 

(VAR) model and the Granger causality test. Results show a "pure contagion" phenomenon 

between some markets during the 2008 financial crisis. Furthermore, the causality effect is more 

pronounced in crisis than calm period. 
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INTRODUCTION 

In the early 90s, there was the emergence of a new economic situation called "financial 

globalization" that caused the diversion of the financial systems by causing the passage of a 

separate system of national barriers to a global financial system (characterized by the 

interdependence between markets). This new situation has been accompanied by several 

financial crises in countries geographically grouped or scattered throughout the world, such as 

the Mexican crisis (1994-1995), the 1997 Asian crisis, the Russian default in 1998, the Brazilian 

recession 1999to recent crises including Turkey and Argentina in 2001 and the USA subprime 

crisis in August 2007. Most researchers have voted for the assumption of the presence of a 
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phenomenon of transmission of these crises from one country to another, and more specifically 

of financial market to another. This is often called "contagion." Indeed, several studies have 

been presented, which aims to investigate the causes and failures at the origin of this 

phenomenon. There is no unanimously accepted definition of financial contagion. The World 

Bank summarizes three layers within contagion definitions. In a broad sense, contagion is the 

cross-country transmission of shocks or general cross-country spillover effects. In a restrictive 

sense, contagion is the transmission of shocks to other countries, or cross-country correlation, 

beyond any fundamental link among the countries and beyond common shocks. In a very 

restrictive sense, contagion refers to an increase in cross-country correlations during “crisis 

times” relative to correlations during “tranquil times”. The very restrictive definition is commonly 

used in recent empirical analysis to identify and measure financial contagion (Dungey et al., 

2005; Forbes and Rigobon, 2002, among others). This paper follows this convention as 

defended by Kenourgios and Dimitriou (2015). 

The objective in this paper is to highlight, through both co-integration within the meaning 

of Johansen (1988) and Granger causality (1969) tests, the changes in the causal relationship 

between the United States and five MENA countries, namely Bahrain, Kuwait, Egypt, Morocco 

and Tunisia over the period 2005 - 2009 . The presence of the "pure contagion" phenomenon is 

studied under the assumption of multiple equilibrium of Masson (1998), which assumes that the 

transmission of the crisis is through changes in investors' expectations, in that the transmission 

mechanisms during the crisis are different from those of the quiet period. 

A multitude of empirical works used the purpose of detection of contagion, the foreign 

exchange markets, interest rates and sovereign debt. However, other authors have used the 

stock market as an indicator of expectations and behavior of international investors, to test the 

existence of contagion. In our study, we will proceed to the study of the behavior of co-

movement between the stock markets. 

The remainder of the paper is structured as follows. Section 2 reviews the literature on 

financial contagion; section 3 presents the dataset and introduces the methodology framework, 

while section 4 produces empirical estimation results and robustness tests. Finally, section 5 

summarizes the findings and concludes. 

 

LITERATURE REVIEW 

The topic over the past decade was structured around the turmoil of different financial centers 

and found its origins in the crash prime mortgage risks dating from the second half of 2006, 

called "subprime" crisis. The latter was the spark and the outbreak of the 2007 financial crisis 

that has been a remarkable literature because of the magnitude that it has taken, and despite 
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the multitude of advanced work was the subject of a strong controversy about the speed of its 

dissemination and geographic reach. 

The study of the "subprime" crisis was the subject of a rather rich debate in order to 

reveal the causes and origins. In fact, the majority of work on this subject argue that this crisis 

started by the swelling of economic bubbles and losses of financial institutions caused by the 

securitized loans and has increased with the collapse of multiple financial leader organizations 

causing the start of a systemic crisis. 

However, the originality of this crisis lies in a global crisis of confidence that was the 

major factor ensuring the deterioration of the global financial kingdom that has developed and 

grown with the adoption of the strategy of financial globalization and full liberalization of capital, 

which has put forward the concerns for the contagion, which has led researchers within the 

community of economists to reconcile theory with economic reality in order to provide relevant 

explanations to this phenomenon. 

Because the world is becoming more and more economically and socially integrated and 

simultaneous crises becomes more intense, all these factors have led to the promotion of the 

concept of contagion. To understand it, we must clarify these propagation mechanisms. So the 

answer to the question is still very important: is the links between the countries are already 

intensified or become intense during the crisis? Indeed, this meaning is demonstrated in the 

work of Forbes and Rigobon (2000). They have two opposite theories in which they have 

developed mechanisms on interdependence and contagion concept, namely contingent theories 

crisis and non-crisis contingent theories: 

 The non-contingent theories crises occur if the transmission mechanisms after the crisis are 

not significantly different from those existing during the pre-crisis period. Indeed, in this case 

the crisis spread through trade links, financial and political ties between the countries. 

 Contingent theories crisis operate on the principle that the propagation mechanisms change 

significantly during crisis periods during which the behavior and anticipation of investors 

produce a leading role. In this context the crisis causes a structural change such that the 

shocks are propagated through a channel that does not exist during the period of financial 

stability. 

 

The distinction between these two theories is of crucial importance for monetary authorities. In 

fact, based on this distinction, they can implement corrections and appropriate measures to 

prevent the spread and reduce the possibility of the occurrence of a crisis. In this context, two 

scenarios are possible: 
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 If the crisis spreads through not quotas channels to crises, so the monetary authorities can 

not apply short term strategies as the crisis is the result of a long-term interdependent 

relationship. 

 If the crisis spreads through quotas channels to crises, so, the monetary authorities may 

mediate by applying short-term isolation strategies, for example by the application of capital 

controls. 

The initial empirical literature on financial crisis and contagion focused on fundamentals-based 

mechanisms and was directed towards developing early warning systems (Eichengreen et al., 

1996; Kaminsky et al., 1998; van Rijckghem and Weder, 2001), while later empirical works 

focused on investor behavior-based mechanisms (Bekaert et al., 2011; Dungey et al., 2005). 

In a seminal paper, Forbes and Rigobon (2002) provide a breakthrough on the 

conventional correlation analysis approach for testing contagion. As volatility increases during a 

crisis, an increase in correlation may simply be a continuation of strong transmission 

mechanisms that exist in more stable periods. Forbes and Rigobon (2002) offer an adjusted 

correlation approach to test for contagion in 28 stock markets and three episodes of crisis. They 

conclude that the observed increase in correlation during crisis periods is due to increased 

interdependence among the markets, not contagion. 

In slightly different fashion, Bekaert et al. (2005), Corsetti et al. (2005) and Dungey and 

Martin (2001), among others, follow a factor model of correlation analysis to test for contagion 

during different episodes of financial crisis. 

We will explain in the following contagion theories presenting in the first part of the non-

contingent theories crises and in second part contingent theories to crisis. 

The "subprime" crisis was triggered in August 2007. It presents the most tragic crisis in 

American history since 1929. The occurrence of this crisis was in part the result of the stock 

market crash occurred in the United States in 2000 following the bursting of the Internet bubble. 

The immediate consequence of this crash was catastrophic in the sense that it has led to any 

US economic recession. In order to limit the damage from this situation, the US Federal 

Reserve decided in 2001 to provide liquidity to the market. At the same time, lower interest rates 

is decided not to be too slow consumer spending and investment, and therefore not to hinder 

growth. The impact of these decisions the Fed did not wait in the sense that economic agents 

and households in particular have begun to invest heavily in real estate, which resulted in the 

sharp increase in appropriations mortgages and house prices. 

In this context, the downturn in the US housing market and the "subprime" crisis 

mortgages caused a financial crisis that has destabilized the global financial market, particularly 

the US financial market. Despite the efforts of central banks around the world, absorb the crisis 
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and prevent the spread of these effects to other countries of the world by the massive injection 

of liquidity, the US crisis was transmitted in proportions variables, other countries around the 

world in less than two years. 

After studying several works, we can conclude that this crisis affects all economic 

components systems, not just the mortgage sector. The intensity of the crisis and the extent of 

damages granted to it, have allowed researchers to raise formidable questions regarding: 

 The advantages and disadvantages of securitization procedures, 

 The role of financial innovations in risk transfer, 

 The internal risk control and the actual organization of prudential supervision systems and 

banking supervision, 

 The general system of banking and financial regulation. 

 

METHODOLOGY 

Daily closing prices of stock market index from 6 countries are examined in this study. We 

consider the following 6 countries: Bahrain (BAH), Kuwait (KUW), Morocco (MAR), Egypt 

(EGY), Tunisia (TNS) and United States (USA). Furthermore, to investigate the "pure contagion" 

of stock markets in the USA, we will base our analysis on the price of the US stock market index 

S&P500. All indexes are denominated in US dollars. This allows us to capture the behavior of 

international investors. Our sample period covers June 1, 2005 to September 1, 2009. The quiet 

period, begin June1, 2005 and end June 29, 2007. For the crisis period we chose, as several 

studies, the period from July 2, 2007 to September 1, 2009. We therefore consider that the date 

of onset of the crisis is July 2, 2007, by referring to luliana Matei (2010). All data are from the 

MSCI database.  

 

Table 1: Series Abbreviations 

Country  Abbreviation 

United-States USA 

Bahrain  BAH 

Kuwait KUW 

Morocco  MAR 

Tunisia TNS 

Egypt EGY 

 

Correlations Study  

Several studies, such as of Corsetti et al (2001) and Forbes &Rigobon (2002), have shown that 

the increase of the correlation coefficient between two financial series may be biased by the 
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effect of the change in the market volatility originating from a crisis, which causes 

heteroscedasticity. To correct this bias, an adjustment is required. Therefore, we use the one 

proposed by Forbes and Rigobon (2001).  

tX
and tY

are two financial series identifying the index returns in two different markets. To 

examine the relationship between the returns in different markets, we make use of the simple 

linear model as follows: ttt XY  
 with, E ( t )=0, E( t ²) <  E( tX t )=0,  

The correlation coefficient between the two series can be measured by:  

   

tt yx

tttt yx
yx




,cov
, 

. 

The adjusted correlation coefficient proposed by Forbes and Rigobon (2002) is then 
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Where "c" and "t" indicate the crisis and the quiet periods 

Indeed,   represents the relative increase in the variance of x between the two periods.  

After calculating the adjusted correlation coefficient for each pair of countries in the sample, we 

will statistically test its increase during the crisis period, to make sure that there is a pure 

contagion or not. Thus, to statistically test the rise of an adjusted correlation coefficient, we will 

use the following two alternative hypotheses: 
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1  : The correlation coefficient of the crisis period. 
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2  : The correlation coefficient of the quiet period.  

To test these hypotheses, we use a Student's test used by Collins and Biekpe (2002) whose 

statistics is: 
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, with, t indicates a Student to ( 421 nn ) degrees of freedom. 

Therefore, accepting H1, means that the correlation coefficient between the two markets has 

significantly increased between the quiet period and that of the crisis, which proves the pure 

contagion. However, the null hypothesis H0 implies that the increase of the correlation 

coefficient reflects only the interdependence between the two markets.. 
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Causality Study  

To conduct a causality study, we must make the first step in testing stationarity. If we find that 

the series are non-stationary at the same level, we proceed to test for co-integration. Two cases 

can be distinguished depending on whether the series are co-integrated or not. In the absence 

of co-integration, we must estimate a VAR in first difference because the variables are 

integrated of order 1 and causality tests are applied to the series in first difference. Besides, in 

case of existence of co-integration relationships, an error correction term must be introduced 

into the VAR model of order K which becomes a VECM of order K-1, and in the latter case there 

are two types of causation tests: a short-term causality and a long-term causality.  

In what follows, we will test the stationarity of the series of the index returns via the ADF 

and Phillips-Perron tests for two sub-periods (stability and crisis). Then, we will identify the 

number of co-integrating relationships for each of the two sub-periods, before studying the 

evolution of the causal links between the quiet and the crisis periods.  

 

Stationarity Tests 

To test the presence of unit root in the series, we will apply the Augmented Dickey-Fuller test 

(ADF test) and Phillips Perron’s test.  

The ADF test considers three basic models for a single series (Xt where t = 1,… T):  

 a model without constant or deterministic trend  

 a model with constant and without deterministic trend  

 a model with constant and deterministic trend.  

The ADF tests the null hypothesis of the presence of unit root (the series Xt is non-stationary 

i.eXt Integrated of order 1) against the alternative hypothesis of no unit root (the series Xt is 

stationary i.e integrated of order 0). Regression refers to the ADF test can be written as follows:  

tti

k

itt XXX    111 (1) 

 The null hypothesis   = 0 implies that the series Xt is non-stationary in level.  

 The alternative hypothesis  <0 implies the absence of a unit root.  

It should be noted that if the series is non-stationary under the null hypothesis, the test 

statisticwill have a non-standard distribution and the lag order k is determined, for each series, 

by the method of criteria information. The latter consists in selecting among a number of models 

estimated for a number of lag from 0 to h (h is the maximum lag) one whose lag (p) minimizes 

the Akaike criteria (AIC) and Schwarz (SC) defined as follows: 

 TPNAIC /2detlog 2^    
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 TTpNSC /logdetlog 2^    

Where, 

 N is the number of variables, T is the number of observations and   is an estimator of the 

variance-covariance matrix of residuals.  

The test is applied first on the level series following a sequential strategy to identify an 

appropriate model. In the case where the series is non-stationary in level, we will apply the test 

on first difference series. The application of the Phillips-Perron test is identical to that of Dickey-

Fuller, except that it requires the choice beforehand of parameter truncation (l) intervened in the 

calculation of the long term variance of the residuals. We will than present, for each variable, the 

results obtained with the value suggested by Newey and West (1987): l = int [4 (T/100) 2/9].   

  

Johansen Co-integration Tests 

Co-integration refers to the presence of long-term stable relationships between the variables Xt 

and Yt. To determine the number of co-integration relationships, Johansen developed two 

statistics: the trace statistics and the maximum eigen value statistics. These two statistics 

coincide in their null hypotheses, but differ in their alternative hypotheses:  

The trace statistics tests on a co-integrated VAR:  

 The null hypothesis: there are at most r co-integrating relationships between X and Y  

 The alternative hypothesis: there are at least r + 1 co-integrating relations between X and Y.  

The maximum eigen value test Statistics:  

  The null hypothesis: there are at most r co-integrating relationships between the variables X 

and Y.  

 The alternative hypothesis: there are exactly r + 1 co-integrating relations between X and Y.  

Proceeding with tests of ADF and PP, we demonstrated that all series are integrated of order 1. 

We therefore have the right to pass the tests of co-integration. To determine the number of co-

integrated vectors, we use the trace test which is more powerful than that of the maximum eigen 

value (Matei 2010).  

 

Granger Causality Tests 

According to Lardic and Mignon (2002), variable X causes variable Y in the Granger sense if 

and only if knowledge of the past of X improves the prediction of Y. Non-Granger causality 

means that the past of variable Xt provides no additional information to variable Yt. Non-

causality is showed using a test of significance of the Xt coefficient delays in a regression of Yt 

on Xt and Yt delays. We can say that X causes Y in the Granger sense if the estimated 
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coefficients of Xt delays are significantly different from zero. In our work, both variables Xt and 

Yt represent the series of the index returns of two countries. We follow the methodology of 

Sander and Kleimeier (2003) and consider the bivariate VAR model in levels as follows: 

txtixtixxt YXX ,1,1,    (2)       (causality of Y to X) 

tytiytiyyt YYY ,1,1,       (3)       (causality of X to Y) 

The Granger causality therefore tests if all the coefficients i  are zero with a standard test (F). 

Three possibilities can be identified at this level:  

 If we reject H0 ( x  = 0) in equation (2), we can say that Y causes X in the Granger sense.  

 If we reject H0 ( y  = 0) in equation (3), we can say that X causes Y in the Granger sense.  

 If we reject the null hypothesis of no causality in the two previous cases, variables X and Y 

are therefore interdependent.  

Before performing the tests of Granger causality, we have to estimate VECM and VAR models 

through which we will test causality. Two cases can be distinguished depending on whether the 

series are co-integrated or not: In the absence of co-integration relationships, we estimate a 

VAR in first differences because the variables are integrated of order 1 and the tests of Granger 

causality will be applied to the series in first difference. If there is a co-integration relationship 

between variables X and Y, an error correction term must be introduced into the VAR model in 

difference. The VAR model of order k becomes a VECM of order (k-1) as follows: 

txtxxtixtixxt ECTYXX ,1,1,1,      (4) 

tytyytiytiyyt ECTXYY ,1,1,1,      (5) 

ECT : the term error correction 

In the case of a VECM, there are two types of causality to be tested: a non-causality of short 

term of Y on X and a non-causality of long-term of Y on X. The order of the VAR or VECM is 

determined by the information criteria method and based primarily on criteria of Akaike (AIC) 

and Schawrtz (SIC). When these two criteria diverge, we will opt for the first test since it is 

considered an efficient estimator of p (Lardic and Mignon (2002)).  

The results are distinguished not only according to the periods (the quiet period and the 

crisis period), but also according to the type of causality adopted in our estimates (the causality 

of short-term and the causality of long-term). The decision rule is then: we accept the null 

hypothesis of no causality if the probability is greater than 0.05. 
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EMPIRICAL RESULTS 

Descriptive Analysis 

The preliminary study of the series, aims to study their steady states as based on the graphic 

representations, and to analyze the descriptive statistics, ultimately, to the study of correlations 

between the different variables. 

 

Graphical Analysis 

The evolution of stock index returns of each country in the sample is given by the graphs in 

Figure 1 and 2 in the appendices. The graphs show a significant simultaneous collapse of 

indexes from July 2007, the triggering date of the crisis of the subprime mortgages in the United 

States. This collapse became even more serious as soon as the beginning of 2008. This 

graphical analysis is supported further by descriptive statistics forming the subject of the next 

section. 

 

Descriptive Statistics 

Referring to the results given in table 2 in appendices, we can conclude that the hypothesis of 

normality is rejected seen the values of skewness being different from 0 and kurtosis different 

from 3 and in addition, the Statistic of Jarque-Bera is, in all cases, sufficiently greater than 5.99. 

In this case, we can assume that series are characterized by the presence of heteroscedasticity. 

From table 3 in appendices, we note that the average has increased by 3.5% during the crisis 

period, except in the case of Bahrain and the United States where it marked a fall of 25%.  

Following these results, we can observe that the US, Bahrain and Kuwait are the most 

affected countries by the crisis to the decrease in their average (except Kuwait) and the 

remarkable increase their volatility, and Tunisia and Morocco are the countries affected ways to 

increase their average and reduced their volatility during the crisis. 

 

Adjusted Correlation Coefficient Tests 

The Correlation study provides a preliminary description of the relationship between the various 

parities market indexes. This study based on the two sub-periods allows us to have an idea 

about their evolution. Table 4 in appendices shows the correlation matrices of the overall period 

and the two sub-periods. From table 4, correlations in overall period bring up two groups of 

strong correlations: 

- The first group includes Bahrain, Kuwait, Egypt and the United States. These values are 

essentially explained by correlations during the crisis. The difference is clearly noticeable 
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between this period and the quiet period. For this latter, most of the correlation values are 

negative. 

- The second group incorporates Tunisia and Morocco, where the brand is stronger. Correlation 

value equal to 0.9191. Unlike the first group these values are essentially explained during 

the quiet period. We can note that their correlation values with other countries are too low, 

except in the case of Egypt being 0.5644 and 0.6833, respectively. We also note that the 

correlations between Marocoo-United States and Tunisia-United States have increased 

significantly during the quiet period relative to the overall period of crisis. 

 

Regarding the evolution of the correlations of the quiet and the crisis periods between the 

studied countries and the United States, we can conclude that all values have increased, except 

Tunisia and Morocco where represents a decrease in these values. 

Following these results, we can confirm the findings from the survey of the mean and 

volatility. Indeed, we can affirm that it seems to have evidence of "subprime" contagion to 

Bahrain, Kuwait and Egypt but not in the case of Tunisia and Morocco. 

Through this descriptive study, we could make a preliminary idea on stationary and on 

the evidence of correlation coefficient test, so it would be legitimate to confirm these insights by 

studying the Granger causality. 

 

Stationarity Tests 

The application of the Augmented dickey Fuller (ADF) test (table 5 in the appendices) reveals 

that all studied series are integrated in order one I(1), either for quiet period or for the crisis 

period, with reserve in case of Bahrain throughout the crisis period since it is I(1) only at a 

confidence level of 1%. Indeed, applying the ADF test on the series in first differences, we find 

that the series is I(0) has a confidence level of 1% and 5%, then the series of Bahrain is I(1). 

To ensure more robustness to the study of stationarity, we propose to apply in addition 

to the ADF test, the Phillips-Perron (PP) test. Phillips and Perron(1988) suggest, in fact, a non-

parametric correction Dickey-Fuller test to solve the problem of correlation and/or 

heteroscedasticity. 

The results of PP test confirm those from the ADF test. Indeed, all the studied series are 

integrated in order 1 for the two study periods (table 6 in the appendices). 

Finally, we will use the Kawiat-kowski-Phillips-Schmidt-Shin (KPSS) test to have a final idea 

when the stationary of the series examined. Indeed, the KPSS test has the same advantages of 

the test with respect to the PP and ADF test using similar correction factor to PP test.  
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The results of the KPSS test (table 7 in the appendices) confirm the results from both ADF and 

PP tests, with reserve in the case of Bahrain during the crisis. Indeed, the series of Bahrain is I 

(2). In this case, taking into account the results of the three tests, we consider this set as I (1). 

Referring to the results of the three tests, we can conclude that all studied series are 

integrated in order 1 either during the quiet or the crisis period. These results are consistent with 

results from the graphic study presented above in the preliminary analysis.  

 

Johansen Co-Integration Tests 

As shown in the previous sections, the study of co-integration is only possible if the two series 

are integrated in order 1. The procedure of Johansen is thus applied on non-stationary series 

level. To determine the number of co-integrated vectors, we applied the track test and the eigen 

value test. Before performing the co-integration test, it is essential to choose the order of the 

VAR (using the series level) for each pair of countries and each sub-period using information 

criteria (tables). The recapitulation of the two tables 8 and 9 (in the appendices) is presented in 

table 12   

 

Table 12: Order of VAR for both periods 

Series Order of VAR for quiet period Order of VAR for crisis period 

LUSA – LBAH VAR(1) VAR(3) 

LUSA – LEGY VAR(4) VAR(5) 

LUSA – LKUW VAR(4) VAR(1) 

LUSA – LMAR VAR(2) VAR(3) 

LUSA – LTNS VAR(3) VAR(2) 

 

Co-integration tests are conducted separately on the quiet and the crisis periods. The following 

tables present a summary of our results: 

 

Table 13: Co-integration test (quiet period) 

Country Eigenvalues T. prob 

V.P 

Trace T. prob 

Trace 

Co-integration 

Tstat Tcrit 5% Tstat Tcrit 5% 

USA 

- 

BAH 

r=0 

7.2027 

r=1 

0.2746 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.4654 

r=1 

0.6002 

r=0 

7.4774 

r=1 

0.2746 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.5228 

r=1 

0.6002 

 

NO 

USA 

- 

EGY 

r=0 

9.2701 

r=1 

0.2950 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.2644 

r=1 

0.5870 

r=0 

9.5652 

r=1 

0.2950 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.3157 

r=1 

0.5870 

 

NO 
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USA 

- 

KWT 

r=0 

2.9674 

r=1 

0.0107 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.9489 

r=1 

0.9173 

r=0 

2.9781 

r=1 

0.0107 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.9679 

r=1 

0.9173 

 

NO 

USA 

- 

MAR 

r=0 

7.1384 

r=1 

0.2766 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.4729 

r=1 

0.5989 

r=0 

7.4151 

r=1 

0.2766 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.5299 

r=1 

0.5989 

 

NO 

USA 

- 

TNS 

r=0 

2.7095 

r=1 

0.4054 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.9642 

r=1 

0.5243 

r=0 

3.1149 

r=1 

0.4054 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.9615 

r=1 

0.5243 

 

NO 

The decision rule for this test is to reject the null hypothesis of r co-integrating relationship: when TR 
statistics is greater than its critical value and the same for eigen value statistics. 

 

Table 14: Co-integration Test (Crisis Period) 

Country 

 

Eigenvalues T.prob 

V.P 

Trace T.prob 

Trace 

Co-

integration Tstat Tcrit 5% Tstat Tcrit 5% 

USA 

- 

BAH 

r=0 

13.9386 

r=1 

1.5974 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.0562 

r=1 

0.2063 

r=0 

15.5361 

r=1 

1.5974 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.0493 

r=1 

0.2063 

 

YES 

USA 

- 

EGY 

r=0 

6.0168 

r=1 

0.8239 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.6110 

r=1 

0.3640 

r=0 

6.8407 

r=1 

0.8239 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.5962 

r=1 

0.3640 

 

NO 

USA 

- 

KWT 

r=0 

12.6670 

r=1 

0.7321 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.0880 

r=1 

0.3922 

r=0 

13.3992 

r=1 

0.7321 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.1010 

r=1 

0.3922 

 

NO 

USA 

- 

MAR 

r=0 

6.2373 

r=1 

0.6584 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.5829 

r=1 

0.4171 

r=0 

6.8957 

r=1 

0.6584 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.5898 

r=1 

0.4171 

 

NO 

USA 

- 

TNS 

r=0 

3.9383 

r=1 

1.5029 

r=0 

14.2646 

r=1 

3.8414 

r=0 

0.8658 

r=1 

0.2202 

r=0 

5.4412 

r=1 

1.5029 

r=0 

15.4947 

r=1 

3.8414 

r=0 

0.7603 

r=1 

0.2202 

 

NO 

 

Only a co-integration relationship is been identified and only during the crisis period between the 

pair of USA- BAH country 

 

Granger Causality tests 

This study aims to test Granger causality in a bivariate VAR model between USA (originally 

from the subprime crisis) and each of the selected MENA countries (Kuwait, Bahrain, Tunisia, 

Table 13... 
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Morocco and Egypt). Specifically, referring to several previous works carried out by specialist in 

the matter, we will analyze the causality evolution between two periods, namely the period 

before the subprime crisis, the quiet period, (June 1, 2005 to June 29, 2007), the crisis period 

(July 2, 2007 to September 1, 2009). Results are summarized in tables 9 and 10 in appendices. 

The study of causal relationships is presented in tables 15, 16 and 17. We distinguish 

the results according periods (the quiet period and the crisis period) and according causality 

type of retained during our estimates (short-term and long term causality). 

 

Table 15: Short-Term Causality Test (Quiet Period) 

Countries Specification F.stat T.Prob Causality 

USA cause BAH 

BAH cause USA 

VAR(1) 

VAR(1) 

1,1417 

0,1447 

0,3200 

0,8653 

No 

No 

USA cause EGY 

EGY cause USA 

VAR(3) 

VAR(3) 

8,3032 

0,1994 

0,0002 

0,8192 

Yes 

No 

USA cause KUW 

KUW cause USA 

VAR(3) 

VAR(3) 

0,0224 

0,4103 

0,9777 

0,6636 

No 

No 

USA cause MAR 

MAR cause USA 

VAR(1) 

VAR(1) 

3,2957 

2,0004 

0,0378 

0,1362 

Yes 

No 

USA cause TNS 

TNS cause USA 

VAR(2) 

VAR(2) 

4,3566 

0,6137 

0,0132 

0,5416 

Yes 

No 

Note: As the table is provided directly to the probabilities associated test, we accept causation as the 
probability does not exceed the significance level of 5%. 

 

Table 16: Short-Term Causality Test (Crisis Period) 

Countries Specification F.stat T.Prob Causality 

USA cause BAH 

BAH cause USA 

VAR(2) 

VAR(2) 

4,4747 

6,6749 

0,0118 

0,0013 

Yes 

Yes 

USA cause EGY 

EGY cause USA 

VAR(4) 

VAR(4) 

47,2751 

2,5193 

1,1E-19 

0,0814 

Yes 

Non 

USA cause KUW 

KUW cause USA 

VAR(3) 

VAR(3) 

4,9953 

5,6805 

0,0070 

0,0036 

Yes 

Yes 

USA cause MAR 

MAR cause USA 

VAR(2) 

VAR(2) 

13,9601 

4,3228 

1,2E-06 

0,0137 

Yes 

Yes 

USA cause TNS 

TNS cause USA 

VAR(1) 

VAR(1) 

16,4240 

1,3144 

1,2E-07 

0,2694 

Yes 

No 

 

Table 17: Long-Term Causality Test (Crisis Period) 

Countries Specification F.stat T.Prob Causality 

USA cause BAH 

BAH cause USA 

VECM(2) 

VECM(2) 

4,4747 

6,6749 

0,0118 

0,0013 

Yes 

Yes 

Note: As the table is provided directly to the probabilities associated test, we accept causation as the 
probability does not exceed the significance level of 5%. 
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The emerged results following the causality test, three cases were detected "interdependence" 

(EGY-USA, USA-MAR, USA-TNS) and two cases of "pure contagion" (USA-BAH and USA-

KUW), which means the generation of new causal relationships after the outbreak of the 

"subprime" crisis. 

This result shows evidence of the pure contagion hypothesis, which can led us to 

support the idea that the stock index is an aggregate indicator of the different shares issued in 

the domestic financial market and the decision of the investor to purchase or not depends much 

more on performance of the company as of the fundamental characteristics of the country. 

It is wise to note that detected a single significant long-term causal relationship (USA-

BAH), where it can lead to a long-term arbitration process, this result supports the idea that the 

Bahrain was affected by the crisis following the reputational externalities. Based on the citation 

from Summers (2000): "A crisis in one country can affect investors' expectations and 

perceptions about the structural conditions and vulnerabilities with respect to the other countries 

and the policy response must align many addition to these vulnerabilities." In other words and 

as already mentioned by Classens et al (2001), the pure contagion can be achieved if investors 

change their assessments of rules by which international finance is established. 

 

SUMMERY AND CONCLUSIONS 

The global financial crisis has been widely characterized as beginning with the real estate 

bubble burst and sub-prime crisis in the US. This was followed by a sharp decline in equity 

market indices in the US and subsequently in other countries. The crisis was not limited to 

advanced economies. Many emerging economies experienced even sharper decreases in stock 

indexes. Results issued by Dungey and Gajurel (2014) provide strong evidence of contagion 

effects from the US equity market to equity markets in both advanced and emerging markets. 

This paper examined the presence of "pure contagion" phenomenon during the "subprime" 

crisis between the United States and Bahrain. As well as US markets and those of Kuwait, we 

marked the presence of two cases of interdependence between the US markets and those of 

Egyptian partners and Moroccans. Thus, the direction of causality during the crisis period 

reveals an impressive dynamic between the US markets and those of the Gulf countries and 

shows a lesser degree with those of the other three countries of the treaty model. 

Our results point to several interesting areas for future research. One avenue might be 

identifying the explicit pathways of transmission (e.g. trade and financial linkages and interbank 

networks) of the crisis effects such as in Glick and Rose (1999), van Rijckeghem and Weder 

(2001, 2003), Rose and Spiegel (2009, 2010) and Park and Song (2011). 
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It should be noted that the causality study allows showing the existence of causality 

relationships and identifying their directions, but it does not specify the channels through which 

the crisis was transmitted from one country to another. It is also noteworthy that in our study we 

analyzed only one type of market, the stock market, of nine countries. It is much more relevant 

to consider a more diverse and wide sample of countries and focus on an analysis of several 

markets (sovereign debt market, stock market, money market, foreign exchange market) to 

explore the importance of interactions between these markets.    
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APPENDICES 

 

Figure 1: Evolution of stock index returns during quiet period (2005-2007) 

 

 

Figure 2: Evolution of stock index returns during crisis period (2007-2009) 
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Table 2: Descriptive statistics (normality tests) 

Series Skewness Kurtosis Jarque-Bera Normality 

LBAH -1,3709 3,6803 369,1154 Rejected 

LEGY 0,1823 2,2379 33,0100 Rejected 

LKUW -0,4566 2,6417 44,5194 Rejected 

LMAR -0,4838 2,4393 57,8411 Rejected 

LTNS -0,6379 2,5132 86,2582 Rejected 

LUSA -1,0926 3,1556 221,9753 Rejected 

 

Table 3: Descriptive Statistics (mean and standard deviation) 

Series LBAH LEGY LKUW LMAR LTNS LUSA 

Overallperiod 

Mean 6,7774 6,6866 6,8081 5,9855 6,8118 7,0584 

Standard deviation 0,3581 0,2972 0,2699 0,3545 0,1647 0,1875 

quiet period 

Mean 6,8797 6,5855 6,7797 5,7132 6,7032 7,1265 

Standard deviation 0,0850 0,1622 0,1049 0,2825 0,1541 0,0722 

Crisisperiod 

Mean 6,6794 6,7833 6,8353 6,2463 6,9159 6,9933 

Standard deviation 0,4740 0,3587 0,3615 0,1747 0,0908 0,2349 

 

Table 4: Matrix of correlations 

Overall period 

 LBAH LEGY LKUW LMAR LTNS LUSA 

LBAH 1,0000 0,5957 0,8351 0,0008 -0,1527 0,8148 

LEGY 0,5957 1,0000 0,8597 0,6833 0,5644 0,6657 

LKUW 0,8351 0,8597 1,0000 0,4097 0,2150 0,8084 

LMAR 0,0008 0,6833 0,4097 1,0000 0,9191 0,0773 

LTNS -0,1527 0,5644 0,2150 0,9191 1,0000 -0,0011 

LUSA 0,8148 0,6657 0,8084 0,0773 -0,0011 1,0000 

quiet period 

 LBAH LEGY LKUW LMAR LTNS LUSA 

LBAH 1,0000 -0,3836 -0,1612 -0,6606 -0,6338 -0,4578 

LEGY -0,3836 1,0000 0,6735 0,7975 0,6844 0,8296 

LKUW -0,1612 0,6735 1,0000 0,4383 0,2407 0,5903 

LMAR -0,6606 0,7975 0,4383 1,0000 0,9452 0,9054 

LTNS -0,6338 0,6844 0,2407 0,9452 1,0000 0,8635 
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LUSA -0,4578 0,8296 0,5903 0,9054 0,8635 1,0000 

Crisis period 

 LBAH LEGY LKUW LMAR LTNS LUSA 

LBAH 1,0000 0,8746 0,9628 0,8175 0,2596 0,8694 

LEGY 0,8746 1,0000 0,9158 0,8673 0,5260 0,9051 

LKUW 0,9628 0,9158 1,0000 0,7890 0,2805 0,9361 

LMAR 0,8175 0,8673 0,7890 1,0000 0,6417 0,6612 

LTNS 0,2596 0,5260 0,2805 0,6417 1,0000 0,2153 

LUSA 0,8694 0,9051 0,9361 0,6612 0,2153 1,0000 

 

Table 5: Unit root test ADF 

quiet period 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 2 1 1 1 1 3 

Orderlag 0 0 0 1 2 0 

ADF statistic -2,5884 1,6308 1,6502 2,2022 1,0495 -2,8307 

V.C 1% -3,4421 -2,5692 -2,5692 -2,5692 -2,5692 -3,9750 

V.C 5% -2,8666 -1,9414 -1,9414 -1,9414 -1,9414 -3,4181 

I(d) I(1) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH 

 

DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 1 1 1 1 1 1 

Orderlag 0 0 0 0 1 0 

 ADFstatistic -20,9843 -21,3529 -22,6362 -16,8344 -13,4880 -23,6011 

V.C 1% -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 

V.C 5% -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 

I(d) I(0) I(0) I(0) I(0) I(0) I(0) 

Crisisperiod 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 1 1 1 1 1 1 

Orderlag 0 1 0 1 0 2 

ADF statistic -1,9884 -0,3271 -1,1169 -0,0398 0,5864 -1,1096 

V.C 1% -2,5690 -2,5690 -2,5690 -2,5690 -2,5690 -2,5690 

V.C 5% -1,9413 -1,9413 -1,9413 -1,9413 -1,9413 -1,9413 

I(d) 1% I(1) I(1) I(1) I(1) I(1) I(1) 

I(d) 5% I(0) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 1 1 1 1 1 1 

Orderlag 0 0 0 0 0 1 

ADF statistic -22,9216 -19,8457 -22,2128 -19,6151 -21,8308 -20,2940 

V.C 1% -2,5690 -2,5690 -2,5690 -2,5690 -2,5690 -2,5690 

V.C 5% -1,9413 -1,9413 -1,9413 -1,9413 -1,9413 -1,9413 

I(d) I(0) I(0) I(0) I(0) I(0) I(0) 
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Table 6: Unit root test of Phillips-Perron 

Quiet Period 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 2 1 1 1 1 3 

PP Statistic -2,7067 1,4119 1,5837 2,5395 1,1006 -2,6376 

V.C 1% -3,4421 -2,5692 -2,5692 -2,5692 -2,5692 -3,9750 

V.C 5% -2,8666 -1,9414 -1,9414 -1,9414 -1,9414 -3,4181 

I(d) I(1) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH 

 

DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 1 1 1 1 1 1 

PP Statistic -21,4143 -21,5543 -22,6688 -16,7210 -20,5401 -23,9000 

V.C 1% -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 

V.C 5% -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 

I(d) I(0) I(0) I(0) I(0) I(0) I(0) 

CrisisPeriod 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 1 1 1 1 1 1 

PP Statistic -1,9611 -0,2892 -1,0382 -0,0193 0,5573 -1,0585 

V.C 1% -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 

V.C 5% -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 

I(d) 1% I(1) I(1) I(1) I(1) I(1) I(1) 

I(d) 5% I(0) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 1 1 1 1 1 1 

PP Statistic -22,9308 -19,9607 -22,2632 -19,5889 -21,7779 -27,7224 

V.C 1% -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 -2,5692 

V.C 5% -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 -1,9414 

I(d) I(0) I(0) I(0) I(0) I(0) I(0) 

 

Table 7: Unit root test KPSS 

Quiet Period 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 2 2 2 2 2 3 

KPSS Statistic 1,2385 1,7234 0,8027 2,7669 2,6390 0,3841 

V.C 1% 0,7390 0,7390 0,7390 0,7390 0,7390 0,2160 

V.C 5% 0,4630 0,4630 0,4630 0,4630 0,4630 0,1460 

I(d) I(1) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH 

 

DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 2 2 2 2 2 2 

KPSS Statistic 0,1718 0,1008 0,2023 0,0592 0,1363 0,0723 

V.C 1% 0,7390 0,7390 0,7390 0,7390 0,7390 0,7390 

V.C 5% 0,4630 0,4630 0,4630 0,4630 0,4630 0,4630 

I(d) I(0) I(0) I(0) I(0) I(0) I(0) 
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CrisisPeriod 

Variables LBAH LEGY LKUW LMAR LTNS LUSA 

Model 2 2 2 2 3 2 

KPSS Statistic 2,3511 1,8529 2,4392 1,1317 0,3290 2,6081 

V.C 1% 0,7390 0,7390 0,7390 0,7390 0,2160 0,7390 

V.C 5% 0,4630 0,4630 0,4630 0,4630 0,1460 0,4630 

I(d) 1% I(1) I(1) I(1) I(1) I(1) I(1) 

 Variables DLBAH DLEGY DLKUW DLMAR DLTNS DLUSA 

Model 2 2 2 2 2 2 

KPSS Statistic 0,7810 0,2726 0,2207 0,3292 0,0931 0,1527 

V.C 1% 0,7390 0,7390 0,7390 0,7390 0,7390 0,7390 

V.C 5% 0,4630 0,4630 0,4630 0,4630 0,4630 0,4630 

I(d) I(1) I(0) I(0) I(0) I(0) I(0) 

 

Table 8: Order of VAR (quiet period) 

Series C.I 1 2 3 4 5 O.VAR 

LUSA 

- 

LBAH 

Akaike -13,5532 -13,5472 -13,5418 -13,5254 -13,5109  

VAR(1) Schwarz -13,5056 -13,4678 -13,4305 -13,3821 -13,3356 

L.V 3678,921 3674,517 3670,301 3663,102 3656,454 

 LUSA 

- 

LEGY 

Akaike -12,7017 -12,7086 -12,7151 -12,7302 -12,7267  

VAR(4) Schwarz -12,6542 -12,6293 -12,6039 -12,5869 -12,5514 

L.V 3448,178 3447,693 3447,098 3448,788 3445,493 

 LUSA 

- 

LKUW 

Akaike -13,1725 -13,1557 -13,1478 -13,2080 -13,1957  

VAR(4) Schwarz -13,1249 -13,0764 -13,0366 -13,0648 -13,0203 

L.V 3575,754 3568,635 3563,923 3577,576 3571,651 

 LUSA 

- 

LMAR 

Akaike -13,2861 -13,3727 -13,3770 -13,3606 -13,3478  

VAR(2) Schwarz -13,2386 -13,2933 -13,2657 -13,2173 -13,1725 

L.V 3606,557 3627,319 3625,805 3618,694 3612,574 

 LUSA 

- 

LTNS 

Akaike -13,9479 -13,9551 -13,9711 -13,9553 -13,9402  

VAR(3) 

Schwarz -13,9004 -13,8757 -13,8599 -13,8121 -13,7649 

L.V 3785,901 3784,865 3786,220 3778,973 3771,932 
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Note: The decision rule is such that retains the number of late 'p' that minimizes both Akaike and 

Schwarz criteria and that maximizes the log-likelihood (LV). Indeed, it retains the number of delay for 

which at least two criteria information confirms. In the case where each test confirms a different 

number of delay of the other, one retains the number of the minimum delay. 

Table 9: Order of VAR (crisis period) 

Series C.I 1 2 3 4 5 O.VAR 

LUSA 

- 

LBAH 

Akaike -9,9762 -9,9967 -10,0120 -10,0090 -9,9926  

VAR(3) Schwarz -9,9302 -9,9200 -9,9044 -9,8705 -9,8230 

L.V 2829,281 2834,085 2837,391 2835,548 2829,928 

 LUSA 

- 

LEGY 

Akaike -9,6780 -9,8788 -9,8897 -9,8901 -9,8989  

VAR(5) Schwarz -9,6320 -9,8021 -9,7821 -9,7515 -9,7293 

L.V 2744,883 2800,787 2802,919 2802,071 2803,593 

 LUSA 

- 

LKUW 

Akaike -9,8216 -9,8394 -9,8601 -9,8625 -9,8622  

VAR(1) Schwarz -9,7756 -9,7626 -9,7525 -9,7240 -9,6927 

L.V 2785,528 2789,644 2794,566 2794,315 2793,298 

 LUSA 

- 

LMAR 

Akaike -10,6034 -10,6974 -10,7142 -10,7053 -10,6948  

VAR(3) Schwarz -10,5574 -10,6206 -10,6066 -10,5668 -10,5253 

L.V 3006,786 3032,018 3035,416 3031,563 3027,254 

 LUSA 

- 

LTNS 

Akaike -10,7730 -10,8444 -10,8493 -10,8442 -10,8384  

VAR(2) Schwarz -10,7270 -10,7676 -10,7417 -10,7057 -10,6688 

L.V 3054,775 3073,556 3073,504 3070,658 3067,601 

 

Table 10: Order of VAR (quiet period) 

Series C.I 1 2 3 4 5 O.VAR 

DLUSA 

- 

DLBAH 

Akaike -13,5481 -13,5430 -13,5269 -13,5125 -13,5125  

VAR(1) Schwarz -13,5005 -13,4635 -13,4155 -13,3690 -13,3369 

L.V 3670,778 3666,613 3659,513 3652,876 3650,122 

 DLUSA 

- 

DLEGY 

Akaike -12,7014 -12,7099 -12,7272 -12,7241 -12,7166  

VAR(3) Schwarz -12,6538 -12,6305 -12,6158 -12,5807 -12,5410 

L.V 3441,739 3441,695 3444,006 3440,808 3436,414 

 DLUSA Akaike -13,1640 -13,1564 -13,2173 -13,2041 -13,1954  
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- 

DLKUW 

Schwarz -13,1164 -13,0769 -13,1059 -13,0606 -13,0198 VAR(3) 

L.V 3566,870 3562,231 3576,087 3569,916 3564,988 

 DLUSA 

- 

DLMAR 

Akaike -13,3737 -13,3806 -13,3648 -13,3525 -13,3423  

VAR(1) 
Schwarz -13,3261 -13,3012 -13,2534 -13,2090 -13,1667 

L.V 3623,611 3622,785 3615,832 3609,829 3604,419 

 DLUSA 

- 

DLTNS 

Akaike -13,9629 -13,9802 -13,9645 -13,9487 -13,9427  

VAR(2) Schwarz -13,9153 -13,9007 -13,8531 -13,8052 -13,7671 

L.V 3782,983 3784,662 3777,450 3770,210 3765,628 

 

Table 11: Order of VAR and VECM (crisis period) 

Series C.I 1 2 3 4 5 O.VAR 

DLUSA 

- 

DLBAH 

Akaike -9,9833 -9,9986 -9,9956 -9,9806 -9,9644  

VAR(2) Schwarz -9,9373 -9,9218 -9,8879 -9,8419 -9,7946 

L.V 2826,298 2829,623 2827,784 2822,568 2817,018 

 DLUSA 

- 

DLEGY 

Akaike -9,8784 -9,8906 -9,8915 -9,9009 -9,8953  

VAR(4) Schwarz -9,8323 -9,8137 -9,7837 -9,7622 -9,7215 

L.V 2796,659 2799,153 2798,466 2800,173 2796,532 

 DLUSA 

- 

DLKUW 

Akaike -9,8298 -9,8527 -9,8572 -9,8566 -9,8467  

VAR(3) Schwarz -9,7838 -9,7759 -9,7495 -9,7179 -9,6769 

L.V 2782,945 2788,480 2788,823 2787,721 2784,016 

 DLUSA 

- 

DLMAR 

Akaike -10,6994 -10,7162 -10,7169 -10,6965 -10,6841  

VAR(2) Schwarz -10,6534 -10,6393 -10,5991 -10,5578 -10,5143 

L.V 3028,607 3031,968 3028,003 3023,728 3018,898 

 DLUSA 

- 

DLTNS 

Akaike -10,8489 -10,8536 -10,8493 -10,8437 -10,8414  

VAR(1) Schwarz -10,8029 -10,7768 -10,7416 -10,7050 -10,6716 

L.V 3070,836 3070,741 3068,101 3065,101 3036,015 

        
DLUSA 

- 

DLBAH 

Akaike -9,9953 -10,0091 -10,0066 -9,9902 -9,9739  

VECM(2) Schwarz -9,9185 -9,9015 -9,8681 -9,8207 -9,7733 

L.V 2833,679 2836,592 2834,871 2829,265 2823,698 
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