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Abstract: 

 
The aim of this study is to test the causality and cointegration between the Euronext stock exchange performance 

indexes. However, for attainment purpose of this goal, we conducted a standard study on the (25AEX, CAC40, PSI20 

and BEL20) indexes during the period spanning from January 2010 to June 2021. In virtue of which, the results of the 

conducted study indicate that the VAR model is dynamically stable, and stands for a strong model. More to the point, it 

was also found through the Granger causality test that there is a bidirectional reciprocal causal relationship between the 

CAC40 and the AEX25 indexes, as both indexes cause each other, whilst the causal relationship between the AEX25 and 

BEL20 indexes was a unidirectional causal relationship from AEX25 index to BEL20 index. In addition, the causal 

relationship between the CAC40 and BEL20 indexes has shown to be a unidirectional causal relationship from CAC40 

index to BEL20 index. More to the point, the results have alike demonstrated that there is no bidirectional causal 

relationship between the PSI20 and AEX25 indexes, between the PSI20 and CAC40 indexes, and between the PSI20 and 

BEL20 indexes; in other words, no index causes the other. Nonetheless, it was found, through the response and reaction 

function that causing a random shock in the AEX25 index directly and inversely affects the AEX25, CAC40, PSI20 and 

BEL20 indexes; likewise, causing a random shock in the CAC40 index inversely affects the AEX25, CAC40, PSI20 and 

BEL20 indexes. Similarly, it was found that causing a random shock in the PSI20 index inversely affects the AEX25, 

PSI20 and BEL20 indexes, and inconstantly affects CAC40 index. In addition, causing a random shock in the PSI20 

index adversely affects the AEX25 index, and inconstantly affects the CAC40, PSI20 and BEL20 indexes. Nevertheless, 

it turned out, through analyzing the variance components, that the two indexes AEX25 and CAC40 explain a large 

percentage of variance in the AEX25 index, and that the two indexes AEX25 and CAC40 explain a large percentage of 

variance in the CAC40 index; more and more, it turned out that the AEX25, CAC40 and PSI20 indexes explain a large 

percentage of variance in the PSI20 index, and that the two indexes AEX25 and BEL20 explain a large percentage of 

variance in the index CAC40. 

 
First: Introduction 

 
Indeed, Euronext is a European electronic stock exchange based in Amsterdam, with branches in Belgium, France, the 

Netherlands, Portugal and the United Kingdom. Moreover, in December 2010, Euronext was formed on the 22nd of 

September 2000 from the merger of the Amsterdam Stock Exchange, the Brussels Stock Exchange and the Paris Stock 

Exchange for the purpose of benefiting from the integration of the European Union and financial markets. In December 

2001, Euronext owned and acquired the shares of the London International Financial Futures and Options Exchange, 

offering derivatives and spot markets. On the other hand, Euronext group provides market data, custody services, 

settlement and market solutions in addition to some other products including Exchange-Traded Funds (ETFs), shares, 

bonds, notes, certificates, goods and indexes. Furthermore, the stock exchange manages several European shares’ 

indexes, in respect such as: AEX, BEL 20, CAC 40 and PSI 20. As consequence, this study was conducted to look for 

cointegration between the indexes of this stock exchange. 

 
The study problem: 

This study seeks in particular to study the causal relationship and cointegration between the Euronext indexes, all the way 

through targeting 04 main indexes. In light of which, study problem can be posed as follows: Is there a causality and 
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cointegration between the returns of the Euronext indexes during the period spanning from January 2010 to June 

2021? 

 
1) The study hypotheses: 

Based on the reality of transactions in the European financial markets, the study starts from the main hypothesis that: 

“There is a causality and cointegration between Euronext indexes during the period spanning from January 2010 

to June 2021”, whereat they can be divided into the hypotheses listed hereunder, as follows: 

 
1. First Hypothesis: There is a causality and cointegration between the AEX25 index performance and the 

BEL20 index performance during the period spanning from January 2010 to June 2021; 

2. Second Hypothesis: There is a causality and cointegration between the AEX25 index performance and the 

CAC40 index performance during the period spanning from January 2010 to June 2021; 

3. Third Hypothesis: There is a causality and cointegration between the BEL20 index performance and the 

CAC40 index performance during the period spanning from January 2010 to June 2021; 

4. Forth Hypothesis: There is a causality and cointegration between the AEX25 index performance and the 

PSI20 index performance during the period spanning from January 2010 to June 2021; 

5. Fifth Hypothesis: There is a causality and cointegration between the PSI20 index performance and the BEL20 

index performance during the period spanning from January 2010 to June 2021; 

6. Sixth Hypothesis: There is a causality and cointegration between the PSI20 index performance and the 

CAC40 index performance during the period spanning from January 2010 to June 2021. 

2) The study objectives: 

In point of fact, the aim of this research is to study the causality and cointegration between the Euronext stock exchange 

indexes, through targeting 04 main indexes. In this respect, we adopted the movement of indexes during the period 

together with their degree of volatility, whereat the study-traced objectives can be affirmed in some details to provide a 

descriptive analysis of financial indexes along with determining the degree of fluctuation during the study period, provide 

a comparative analysis in terms of the studied financial indexes in addition to analyzing the response and reaction 

function between the studied indexes and the impact of causing random shocks and analysis the variance components of 

financial indexes and the explanatory relationship between them during the study period. 

 
Secondly: Previous studies 

 
1. Study: Marcel Fratzscher 2002 

 

This paper analyses the integration process of European equity markets since the 1980s. Its central focus is on the role 

that EMU, and specifically, changes in exchange rate volatility, has played in this process of financial integration. 

Building on an uncovered interest rate parity condition to measure financial integration, a trivariate GARCH model with 

time-varying coefficients yields three key results: first, European equity markets have become highly integrated only 

since 1996. Second, the Euro area market has gained considerably in importance in world financial markets and has taken 

over from the USA as the dominant market in Europe. Third, the integration of European equity markets is in large part 

explained by the drive towards EMU, and in particular the elimination of exchange rate volatility and uncertainty in the 

process of monetary unification. 

 
2. Study: Robert Johnson and Luc Soenen (2003) 

 

Using daily returns from 1988 through 1999 for Argentina, Brazil, Chile, Mexico, and Canada, and from 1993 to 1999 

for Colombia, Peru and Venezuela, investigate to what degree these equity markets are integrated with the US equity 

market and examine the factors that affect the level of economic integration. We find a statistically significant high 

percentage of contemporaneous association between the eight equity markets of the Americas and the stock market in the 

United States. A high share of trade with the United States has a strong positive effect on stock market comovements. 
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Conversely, increased bilateral exchange rate volatility and a higher ratio of stock market capitalization relative to that of 

the United States contribute to lower comovement. 

 

3. Study: Serwa,. Bohl (2005) 

This paper investigates contagion to European stock markets associated with seven big financial shocks between 1997 

and 2002. We apply methods using heteroscedasticity-adjusted correlation coefficients to discriminate between 

contagion, interdependence and breaks in stock markets relationships. The analysis focuses on a comparison between 

developed Western European markets and emerging stock markets in Central and Eastern Europe. We find modest 

evidence of significant instabilities in cross-market linkages after the crises. The Central and Eastern European stock 

markets are not more vulnerable to contagion than Western European markets. 

 

4. -Study: Ilhan Meric (2009) 

This study aimed to test the joint movements of both US and Canadian stock market returns 

And Mexican through correlation analysis and Granger causality techniques during the period June 1995 to As of May 

2005, the results of the analysis showed that the correlation of US market returns with Canadian and Mexican stock 

market returns was high and that the profits of US investors’ portfolios among the NAFTA1 countries had decreased. As 

for the Lee Cranger causality results, they showed that past returns in the Canadian stock market could be used to 

forecast. The results of the market efficiency test showed that the returns for the three NAFTA stock markets follow the 

random walk method, and that the historical returns for each of these markets can be used to predict future returns. 

 

5. Study: Francisco Herrera (2012) 

This paper analyzes the first generation of integration between the stock markets of Mexico; Canada; And the states In 

the United States of America and the integration of these markets with the global market, the data for this study was 

formed from historical prices extracted from the International Capital Stanley Morgan Index for monthly series. 

Multivariate Johansen cointegration tests were conducted from 1984 to 2002, and this period was divided into two stages 

to study cointegration before and after the implementation of NAFTA. A bivariate cointegration test was also conducted. 

The experimental results showed that the Mexican, Canadian, and United States stock markets were partially sep 

6. -Study: Mellado and Diego Escobari (2015) 

This article investigates the role of virtual integration of financial markets on stock market return co-movements. In May 

of 2011, the Chilean, Colombian and Peruvian stock markets virtually integrated their stock exchanges and central 

securities depositories to form the Latin American Integrated Market (MILA). utilize the dynamic conditional 

correlation model proposed by Engle (2002) to identify a statistically significant positive correlation between these 

markets. Moreover, find strong evidence that the creation of the MILA increased the levels of dynamic correlation 

between stock returns. A higher correlation was also found during the dot-com bubble and the 2007 financial crises. 

results imply a decline in gains from international diversification by holding portfolios consisting of diverse stocks of 

these countries. 

7. Study: Olbryś and Majewska (2015) 

The main goal of this paper is to explicitly test a research hypothesis that there was no integration effect among the U.S. 

and the eight Central and Eastern European (CEE) stock markets during the 2007–2009 Global Financial Crisis (GFC). 

As growing international integration could lead to a progressive increase in cross-market correlations, the evaluation of 

integration was carried out by applying equality tests of correlation matrices computed over non-overlapping subsamples: 

the pre-crisis and crisis periods, in the group of investigated markets. The crisis periods are formally established based on 

a statistical method of dividing market states into bullish and bearish markets. The sample period May 2004–April 2014 

includes the 2007 U.S. subprime financial crisis. The robustness analysis of the integration tests with respect to various 

data frequencies is provided. The empirical results are not homogeneous and they depend both on the integration test and 

data frequency. Consequently, it is not possible to conclude whether integration between the investigated markets is 

present. 

 
Thirdly: Field study 

 
1) The study sample: 

http://eelet.org.uk/
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The study community consists of the Euronext stock exchange indexes, under form of: AEX25 index, CAC40 index, 

BEL20 index and PSI20 index, depending on the volume of their exchanges and currencies, and in line with the study 

objectives. Besides, this sample consisting of 04 main indexes was selected based on the availability of data of the 

selected indexes for our study during the target period, as the study data were obtained from several sources, the most 

important of which is the “Investing.com” website, together with the studied financial market websites. 

 
2) Study of the research variables’ stability 

By the stability of a time series, we mean the fluctuation of its data around a constant mean of the series and the absence 

of change in its variance. Moreover, several tests are carried out to clarify whether the series is constant or not; 

nonetheless, the most widely-known of which is the Augmented Dickey-Fuller (ADF) test and the Phillips-Perron (PP) 

test. Nevertheless, since the random process may include the constant term or time trend, there are three different forms 

of tests, as per illustrated in the following table: 

 
Table No.01: Results of the research variables’ stability study 

 

 
V

ar
ia

b
le

 

 
T

es
t 

Level First difference 

 

Test with 

constant term 

Test with 

constant term 

and trend 

Test without 

constant term 

and without 

trend 

 

Test with 

constant term 

Test with 

constant term 

and trend 

Test without 

constant term 

and without 

trend 

 
A

E
X

2
5

 ADF 
0.360042 

) 0.9805( 

-2.478486 

)0.3383( 

1.880232 

)0.9855( 

-11.68278 

)0.0000( 

-11.75692 -11.42244 

)0.0000( 

PP 
0.570149 

)0.9885( 

-2.478486 

)0.3383( 

2.08921 

)0.9912( 

-11.69494 

)0.0000( 

-11.40415 

)0.0000( 

-11.42048 

)0.0000( 

 
C

A
C

4
0

 ADF 
-0.703623 

) 0.8413( 

-3.008442 

)0.1338( 

0.987396 

)0.9141( 

-11.38942 

)0.0000( 

-11.75692 

)0.0000( 

-11.32495 

)0.0000( 

PP 
-0.670586 

)0.8495( 

-3.131696 

)0.1032( 

1.085292 

)0.9272( 

-11.39706 

)0.0000( 

-11.41694 

)0.0000( 

-11.32096 

)0.0000( 

 
B

E
L

2
0

 ADF 
-1.165091 

)0.6883( 

-2.421784 

)0.3667( 

0.784752 

)0.8814( 

-11.81352 

)0.0000( 

-11.77682 

)0.0000( 

-11.76798 

)0.0000( 

PP 
-1.050323 

)0.7339( 

-2.380632 

)0.3880( 

0.960410 

)0.9102( 

-11.89026 

)0.0000( 

-11.84769 

)0.0000( 

-11.81477 

)0.0000( 

 
P

S
I2

0
 ADF 

-2.360847 

)0.1549( 

-2.773305 

)0.2098( 

-1.250303 

)0.1935( 

-10.68001 

)0.0000( 

-10.67491 

)0.0000( 

-10.68229 

)0.0000( 

PP 
-2.551076 

)0.1059( 

-2.940233 

)0.1534( 

-1.206604 

)0.2077( 

-10.68887 

)0.0000( 

-10.68381 

)0.0000( 

-10.68323 

)0.0000( 

 
Source: Prepared by the researcher based on the Eviews program outputs. 

 
In the light of the Table No.01, upon application of the Augmented Dickey-Fuller (ADF) test and the Phillips-Perron 

(PP) test, it has shown that the time series of AEX25, CAC40, BEL20 PSI20 indexes are constant at the first difference, 

whilst they are integrated of order one (1)I; i.e., there is a possibility of cointegration between these indexes. 

 
3) Determination of the optimal time lag 

For determination purpose of the length of distributed time lags, we use several criteria, as per illustrated in the following 

table: 

 
Table No.02: Results of the optimal time lag determination 

 
Lag LogL LR FPE AIC SC HQ 
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0 -3420.926 NA 4.79e+13 54.36391 54.45395 54.40049 

1 -2796.644 1199.019 3.07e+14* 44.70363* 45.15333* 44.39153* 

2 -2733.713 24.01379 3.22e+14 44.75735 45.56772 45.03653 

3 -2776.378 13.15752 3.71e+14 44.39433 46.06541 45.37043 

4 -2763.150 22.33526 3.39e+14 44.93339 46.46959 45.56077 

5 -2754.978 13.62028 4.43 e+14 45.06315 46.95400 45.33134 

6 -2745.579 15.06395 4.96e+14 45.16792 47.41393 46.03243 

7 -2731.363 21.33734 5.17e+14 45.19624 47.30742 46.25703 

8 -2721.914 13.94916 5.33e+14 45.30022 43.27156 46.50733 

9 -2702.382 26.38530* 5.67e+14 45.25210 43.53361 46.60559 

10 -2691.551 15.23736 6.23e+14 45.32621 49.01733 46.32602 

11 -2630.135 14.67753 6.93e+14 45.39393 49.45031 47.04511 

12 -2661.721 22.50659 7.00e+14 45.36065 49.77264 47.15311 

 

Source: Prepared by the two researchers based on the Eviews 9 program outputs. 

 
In the light of the Table No.02, according to the selection standards of the optimal time lag, it has shown that the Lag = 1 

is the optimal time lag for estimation purpose of the Vector Autoregressive (VAR) model. 

 
Fourthly: Cointegration test 

Upon conducting the Johansen test on the Vector Autoregressive (VAR) model (1), since the acceptable lag degree is P = 

1, we found that: 

 
Table No.03: Johansen test for the cointegration between indexes 

 
Unrestricted Cointegration RankTest (Trace) 

Hypothesized No. 

of CE(s) 
Eigenvalue Trace Statistic 

0.05 

Critical Value 
Prob.** 

None 0.172960 37.42599 47.85613 0.3277 

At most 1 0.0614-04 11.59932 29.79707 0.9449 

At most 2 0.020281 2.981016 15.49471 0.9678 

At most 3 O 001429 0.194501 3.841466 0.6592 

Trace test indicates no cointegration at the 0.05 level 

* denotes rejection of the hypothesis at the 0.05 level 

** MacKinnon-Haug-Michelis (1999) p-values 

  

 
Source: Prepared by the researcher based on the Eviews 9.0 program outputs. 

 
In the light of the Table No.03, we note that the Trace Statistic (37.42599) is smaller than the Critical Value (47.85613) 

at a significance level of 05% in the case of Non; the same applies for the case of “At most 1”, whereat the Trace Statistic 

(11.59932) was smaller than the Critical Value (29.79707); with regards to the case of “At most 2”, the Trace Statistic 

(2.981016) was smaller than the Critical Value (15.49471); however, in the case of “At most 3”, the Trace Statistic 

(0.194501) was smaller than the Critical Value (3.841466), At a significance level of 05%. In virtue of which, this means 

accepting the null hypothesis of “there is no cointegration between the indexes”. 

 
4) The Vector Autoregressive (VAR) model estimation results 

In the light of the Vector Autoregressive (VAR) model estimation results, it turns out that: 

 

 
1. With regards to the AEX25 index equation: 
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𝑨𝑬𝑿𝟐𝟓𝒕  = 𝟑𝟖. 𝟒𝟕𝟕 + 𝟏. 𝟐𝟑𝟏 ∗ 𝑨𝑬𝑿𝟐𝟓𝒕−𝟏 − 𝟎. 𝟎𝟑𝟒 ∗ 𝑪𝑨𝑪𝟒𝟎𝒕−𝟏 + 𝟎. 𝟎𝟎𝟎𝟒 ∗ 𝑷𝑺𝑰𝟐𝟎𝒕−𝟏 + 𝟎. 𝟎𝟎𝟓 ∗ 𝑩𝑬𝑳𝟐𝟎𝒕−𝟏 

 

(-2.2894) (0.1658-) (0.5525) (2.2701) (13.2896) 

 
 

𝑅2 = 0.9713 𝐹𝑆𝑇𝐴𝑇 = 1116.89 (. ): 𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 𝑛 = 137 

 

Based on the results of the AEX25 index equation, we note that: 

 
- The parameters of the two indexes AEX25t–1 and CAC40t–1, in addition to the constant term, have a statistical 

significance, since the calculated values of the Student statistic with the absolute value have shown to be completely 

bigger than the scheduled value 1.96 at a 05% level, the fact of which indicates that the AEX25t–1 index for the previous 

month directly affects the AEX25t–1 index of the current month. Moreover, the CAC40t–1 index of the previous month 

indirectly affects the CAC40t index of the current month. 

- The parameters of the two indexes PSI20t–1 and BEL20t–1 have no statistical significance, since the calculated 

values of the Student statistic with the absolute value have shown to be completely smaller than the scheduled value 1.96 

at a 05% level, the fact of which indicates that the PSI20t–1 and BEL20t–1 two indexes for the previous month do not 

affect the AEX25t index of the current month. 

- There is high quality for the consistency and integration since the R
2
 = 0.9713, which means that the AEX25t– 

1, CAC40t–1, PSI20t–1 and BEL20t–1 indexes of the previous month explain the AEX25t index for the current month by 

97.13%. 

- The model has a complete statistical significance since the Fisher statistic equal to ⬚𝑆𝑇𝐴𝑇 = 1116.89 is 

completely bigger than the scheduled value of Fisher distribution F(4,133,0.05) = 2.37. As consequence, the model as a 

whole is statistically acceptable. 

 
2. With regards to the CAC40 index equation: 

 
𝑪𝑨𝑪𝟒𝟎𝒕 = 𝟑𝟐𝟕. 𝟑𝟐𝟓 + 𝟑. 𝟔𝟗𝟖 ∗ 𝑨𝑬𝑿𝟐𝟓𝒕−𝟏 − 𝟎. 𝟒𝟑𝟑 ∗ 𝑪𝑨𝑪𝟒𝟎𝒕−𝟏 + 𝟎. 𝟎𝟐𝟒 ∗ 𝑷𝑺𝑰𝟐𝟎𝒕−𝟏 + 𝟎. 𝟏𝟒𝟓 ∗ 𝑩𝑬𝑳𝟐𝟎𝒕−𝟏 

 

(2.2500) (0.8249) (1.3909) (1.6774) (3.4668) 

 
 

𝑅2 = 0.9365 𝐹𝑆𝑇𝐴𝑇 = 487.15 (. ): 𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 𝑛 = 137 

Based on the results of the CAC40 index equation, we note that: 

 
- The parameters of the two indexes AEX25t–1 and CAC40t–1 have a statistical significance, since the calculated 

values of the Student statistic with the absolute value have shown to be completely bigger than the scheduled value 1.96 

at a 05% level, the fact of which indicates that the two indexes AEX25t–1 and CAC40t–1 for the previous month directly 

affect the CAC40t index of the current month. 

 
- The parameters of the two indexes PSI20t–1 and BEL20t–1, in addition to the constant term, have no statistical 

significance, since the calculated values of the Student statistic with the absolute value have shown to be completely 

smaller than the scheduled value 1.96 at a 05% level, the fact of which indicates that the two indexes PSI20 t–1 and 

BEL20t–1 for the previous month do not affect the CAC40t index of the current month. 
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- There is high quality for the consistency and integration since the⬚2 = 0.9365 , which means that the 

AEX25t–1, CAC40t–1, PSI20t–1 and BEL20t–1 indexes of the previous month explain the CAC40t index for the current 

month by 93.65%. 

 
- The model has a complete statistical significance since the Fisher statistic equal to 𝐹𝑆𝑇𝐴𝑇 = 487.15 is 

completely bigger than the scheduled value of Fisher distribution F(4,133,0.05) = 2.37. As consequence, the model as a 

whole is statistically acceptable. 

 
3. With regards to the PSI20 index equation: 

 
𝑷𝑺𝑰𝟐𝟎𝒕  = 𝟓𝟎𝟖. 𝟒𝟕𝟒 + 𝟏. 𝟑𝟔𝟕 ∗ 𝑨𝑬𝑿𝟐𝟓𝒕−𝟏 − 𝟎. 𝟐𝟑𝟑 ∗ 𝑪𝑨𝑪𝟒𝟎𝒕−𝟏 + 𝟎. 𝟗𝟓𝟓 ∗ 𝑷𝑺𝑰𝟐𝟎𝒕−𝟏 + 𝟎. 𝟎𝟓𝟏 ∗ 𝑩𝑬𝑳𝟐𝟎𝒕−𝟏 

 

(-0.9921) (23.3437) (0.3544) (1.8873) (0.9278) 

 
 

𝑅2 = 0.9186 𝐹𝑆𝑇𝐴𝑇 = 372.47 (. ): 𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 𝑛 = 137 

 

Based on the results of the PSI20 index equation, we note that: 

 
- The parameters of the index PSI20t–1 has a statistical significance, since the calculated values of the Student 

statistic with the absolute value have shown to be completely bigger than the scheduled value 1.96 at a 05% level, the 

fact of which indicates that the PSI20t–1 index for the previous month directly affects the PSI20t index of the current 

month. 

- The parameters of the AEX25t–1, CAC40t–1 and BEL20t–1 indexes, in addition to the constant term, have no 

statistical significance, since the calculated values of the Student statistic with the absolute value have shown to be 

completely smaller than the scheduled value 1.96 at a 05% level, the fact of which indicates that the AEX25 t–1, CAC40t–1 

and BEL20t–1 indexes for the previous month do not affect the PSI20t index of the current month. 

 
- There is high quality for the consistency and integration since the ⬚2 = 0.9186 , which means that the AEX25t–

1, CAC40t–1, PSI20t–1 and BEL20t–1 indexes of the previous month explain the PSI20t index for the current month by 

91.86%. 

 
- The model has a complete statistical significance since the Fisher statistic equal to ⬚𝑆𝑇𝐴𝑇 = 372.47 is 

completely bigger than the scheduled value of Fisher distribution F(4,133,0.05) = 2.37. As consequence, the model as a 

whole is statistically acceptable. 

 
4. With regards to the BEL20 index equation: 

 
𝑩𝑬𝑳𝟐𝟎𝒕  = 𝟐𝟖𝟎. 𝟐𝟗𝟏 + 𝟏. 𝟓𝟐𝟕 ∗ 𝑨𝑬𝑿𝟐𝟓𝒕−𝟏 − 𝟎. 𝟐𝟐𝟔 ∗ 𝑪𝑨𝑪𝟒𝟎𝒕−𝟏 − 𝟎. 𝟎𝟎𝟏 ∗ 𝑷𝑺𝑰𝟐𝟎𝒕−𝟏 + 𝟏. 𝟎𝟐𝟓 ∗ 𝑩𝑬𝑳𝟐𝟎𝒕−𝟏 

 

(-2.0097) (-0.0687) (14.7783) (2.1667) (2.1598) 

 
 

𝑅2 = 0.9468 𝐹𝑆𝑇𝐴𝑇 = 587.84 (. ): 𝑡 − 𝑠𝑡𝑎𝑡𝑖𝑠𝑡𝑖𝑐 𝑛 = 137 

 

Based on the results of the BEL20 index equation, we note that: 
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- The parameters of the two indexes CAC40t–1 and BEL20t–1, in addition to the constant term, have a statistical 

significance, since the calculated values of the Student statistic with the absolute value have shown to be completely 

bigger than the scheduled value 1.96 at a 05% level, the fact of which indicates that the CAC40 t–1 index for the previous 

month indirectly affects the BEL20t index of the current month, and that the BEL20t–1 of the previous month directly 

affects the BEL20t of the current month. 

 
- The parameters of the two indexes AEX25t–1 and PSI20t–1 have no statistical significance, since the calculated 

values of the Student statistic with the absolute value have shown to be completely smaller than the scheduled value 1.96 

at a 05% level, the fact of which indicates that the two indexes AEX25t–1 and PSI20t–1 for the previous month do not 

affect the BEL20t index of the current month. 

 
- There is high quality for the consistency and integration since the ⬚2 = 0.9468 , which means that the AEX25t–

1, CAC40t–1, PSI20t–1 and BEL20t–1 indexes of the previous month explain the BEL20t index for the current month by 

94.68%. 

 
- The model has a complete statistical significance since the Fisher statistic equal to ⬚𝑆𝑇𝐴𝑇 = 587.84 is 

completely bigger than the scheduled value of Fisher distribution F(4,133,0.05) = 2.37. As consequence, the model as a 

whole is statistically acceptable. 

 
5) Dynamic stability test of the VAR model: 

 
Figure No.01: Drawing the roots of Autoregressive 

 

Inverse Roots of AR Characteristic Polynomial 
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Source: Prepared by the two researchers based on the Eviews 9 program outputs. 

 
In the light of the Figure No.01, we note that the roots of Autoregressive are as a whole inside the unit circle which 

indicate that the VAR model is dynamically constant, which is a strong model. 

 
6) Study of causality between variables 

 
Table No.04: Granger Causality test 

http://eelet.org.uk/


European Economic Letters 

ISSN 2323-5233 

Vol 14, Issue 2. (2024) 
http://eelet.org.uk 

3440 

 

 

 

 
 

 

 

 

 

Source: Prepared by the two researchers based on the Eviews 9 program outputs. 

Based on the Granger Causality test, it turns out that: 

- For the AEX25 index: It turned out that the CAC40 index causes the AEX25 index because the probability 

value of the K-Do statistic Prob=0.0221 has shown to be less than 0.05, and that the two indexes BEL20 and PSI20 do 

not cause the AEX25 index, since the probability value of the K-Do statistic is respectively equal to 0.8683 and 0.5806 

greater than 0.05 at a significance level of 05%. 

 
- For the CAC40 index: It turned out that the AEX25 index causes the CAC40 index, because the probability 

value of the K-Do statistic Prob=0.0005 has shown to be less than 0.05, and that the two indexes BEL20 and PSI20 do 

not cause the CAC40 index, since the probability value of the K-Do statistic is respectively equal to 0.4094 and 0.1643 

greater than 0.05 at a significance level of 05%. 

 
- For the PSI20 index: It turned out that the AEX25, CAC40 and BEL20 indexes do not cause the PSI20 index, 

because the probability value of the K-Do statistic is respectively equal to 0.3535, 0.3211 and 0.7230 greater than 0.05 at 

a significance level of 05%. 

 
- For the BEL20 index: It turned out that the two indexes AEX25 and CAC40 cause the BEL20 index, because 

the probability value of the K-Do statistic is respectively equal to 0.0308 and 0.0445 smaller than 0.05, and that the 

PSI20 index does not cause the BEL20 index, since the probability value of the K-Do statistic is equal to 0.9452 greater 

than 0.05 at a significance level of 05%. 

7) Response and reaction functions 

 
In accordance with the Appendix No.03, the graph of the response and reaction functions of the AEX25, CAC40, PSI20 

and BEL20 indexes would possibly be analyzed upon causing a random shock of one single standard deviation amount in 

one of indexes hereunder: 
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1. The response of indexes to a random shock effect in the AEX25 index: 

In fact, we note that the reactive response of the AEX25, CAC40, PSI20 and BEL20 indexes to a random shock effect of 

one single standard deviation in the AEX25 index comes into sight starting from the first month, and then begins with a 

positive gradual decrease until the tenth month. 

 
2. The response of indexes to a random shock effect in the CAC40 index: 

Actually, we note that the reactive response of the AEX25 index to a random shock effect of one single standard 

deviation in the CAC40 index comes into sight starting from the second month, and then begins with a negative gradual 

decrease until the tenth month. Moreover, the CAC40 index response appears starting from the first month, and then 

begins with a positive gradual decrease until such decrease becomes negative in the fourth month until the tenth month. 

Likewise, we note that the PSI20 index response appears starting from the first month, and then begins with a positive 

gradual decrease until the tenth month. In addition, the BEL20 index response appears starting from the first month, and 

then begins with a positive gradual decrease until the tenth month. More and more, the BEL20 index response appears 

starting from the first month and decreases positively until the third month, and then the response becomes negative 

starting from the fourth month until the tenth month. 

 
3. The response of indexes to a random shock effect in the PSI20 index: 

Indeed, the reactive response of the AEX25 index to a random shock effect of one standard deviation in the PSI20 index, 

comes into sight starting from the second month, and then decreases negatively until the tenth month. Moreover, the 

CAC40 index response appears starting from the second month, increases until the third month, then decreases positively 

until the sixth month, and then decreases negatively until the tenth month. Likewise, the PSI20 index response appears 

starting from the first month, and then begins with a positive gradual decrease until the tenth month. In addition, BEL20 

index response appears starting from the tenth month, and then begins with a positive gradual decrease until the tenth 

month. More and more, the BEL20 index response comes into sight starting from the first month, and then decreases 

positively until the third month, seeing that the response becomes negative starting from the fourth month until the tenth 

month. 

 
4. The response of indexes to a random shock effect in the BEL20 index: 

In effect, the reactive response of the AEX25 index to the a random shock effect of one single standard deviation in the 

BEL20 index, appears positive starting from the second month until the third month, and then positively decreases until 

the response becomes negative starting from the sixth month to the tenth month. Moreover, the CAC40 index response 

comes into sight starting from the second month, increases positively until the fifth month, and then decreases positively 

until the tenth month. Likewise, we note that the PSI20 index response appears starting from the second month, increases 

positively until the fourth month, and then positively decreases until tenth month. With regards to the BEL20 index 

response, it appears starting from the first month and then begins to positively increase until the third month, and then 

positively decreases until the tenth month. 

 

 
8) Analysis of the AEX25 index variance components 

 
In accordance with the Appendix No.03, the variance components of the AEX25, CAC40, PSI20 and BEL20 indexes 

would possibly be analyzed, as follows: 

 
1. Analysis of the AEX25 index variance components: 

Remarkably, we note that the AEX25 Index explains 100% of the expected error variance in the first month when 

causing a shock by one single standard deviation in the same variable, and then gradually decreases to reach 70.46% after 

ten months. Furthermore, the interpretation percentage of the CAC40, PSI20 and BEL20 indexes for the variance in the 

AEX25 index, has shown to be absent in the first month, and then increases to reach 27.65%, 1.70% and 0.16%, 

respectively, after ten months. 
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2. Analysis of the CAC40 index variance components: 

Unquestionably, we note that the interpretation percentage of the AEX25 index for the variance in the CAC40 index, has 

shown to be equal to 81.63% in the first month, increases to 91.08% in the fifth month, and then decreases until it reaches 

84.47% after ten months. Moreover, the interpretation of the CAC40 index for the same index is equal to 18.36% in the 

first month, decreases until it reaches 08.30% in the fifth month, and then increases until it reaches 14.54% after ten 

months. Likewise, we note that interpretation of the PSI20 and BEL20 indexes for the CAC40 variance is absent in the 

first month, and then decreases by a weak percentage until it reaches 0.29% and 0.68%, respectively, in the tenth month. 

 
3. Analysis of the PSI20 index variance components: 

Categorically, we note that the interpretation percentage of the AEX25 and CAC40 indexes for the PSI20 variance, has 

shown to be equal to 41.07% and 47.12%, respectively, in the first month, and then continuously decreases until it 

reaches 34.08% and 59.77%, respectively, ten years later. More to the point, we alike note that the interpretation 

percentage of the PSI20 index, for the variance in the same index, is equal to 47.12% in the first month, and then 

continuously increases to reach 59.77% in the tenth month. With regards to the interpretation percentage of the BEL20 

index, for the variance in the PSI20 index, it has shown to be null in the first month, and then decreases by a weak 

percentage until it reaches 0.01% in the tenth month. 

 
4. Analysis of the BEL20 index variance components: 

Emphatically, we note that the interpretation percentage of the AEX25 index, for the variance in the BEL20 index, has 

shown to be equal to 75.77% in the first month, and then decreases starting from the third month until it reaches 66.81% 

in the tenth month. Moreover, the interpretation percentage of the CAC40 index is equal to 08.34% in the first month, 

decreases to 03.35% in the fifth month, and then increases to 05.68% in the tenth month. Similarly, we alike note that the 

interpretation percentage of the PSI20 index, for the variance in the BEL20 index, has shown to be equal to 0.03% in the 

first month, and then decreases by a weak percentage until it reaches 01% in the tenth month. With regards to the 

interpretation of the BEL20 index, for the variance in the same index, it has shown to be equal to 15.08% in the first 

month, and then continuously increases to reach 26.49% ten months later. 

 
Fourthly: Conclusion 

In a consequence, this research paper addressed the causality and cointegration test between the performance of Euronext 

stock exchange indexes. However, for attainment purpose of this goal, we conducted a standard study on the AEX25, 

CAC40, PSI20 and BEL20 indexes, during the period spanning from January 2010 to June 2021. Subsequently, we 

reached through this standard study the results listed hereunder: 

 
1. Results of the study hypotheses test 

 
- For the First Hypothesis: We note that there is no bidirectional reciprocal causal relationship between the 

BEL20 and the AEX25 indexes, since the causal relationship between the AEX25 index and the BEL20 index was a 

unidirectional causal relationship from AEX25 index to BEL20 index. In virtue of which, this hypothesis was rejected, 

which states that: “There is a causality and cointegration between the AEX25 index performance and the BEL20 index 

performance during the period spanning from January 2010 to June 2021”. 

 
- For the Second Hypothesis: We note that there is a bidirectional reciprocal causal relationship between the 

CAC40 and the AEX25 indexes, as both indexes cause each other. In virtue of which, this hypothesis was accepted, 

which states that: “There is a causality and cointegration between the AEX25 index performance and the CAC40 index 

performance during the period spanning from January 2010 to June 2021”. 

- For the Third Hypothesis: We note that there is no bidirectional reciprocal causal relationship between the 

BEL20 and the CAC40 indexes, since the causal relationship between the CAC40 and BEL20 indexes was a 

unidirectional causal relationship from CAC40 index to BEL20 index. In virtue of which, this hypothesis was rejected, 

which states that: “There is a causality and cointegration between the BEL20 index performance and the CAC40 index 

performance during the period spanning from January 2010 to June 2021”. 
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- For the Forth Hypothesis: We note that there is no bidirectional reciprocal causal relationship between the 

PSI20 and the AEX25 indexes. In virtue of which, this hypothesis was rejected, which states that: “There is a causality 

and cointegration between the PSI20 index performance and the AEX25 index performance during the period spanning 

from January 2010 to June 2021”. 

 
- For the Fifth Hypothesis: We note that there is no bidirectional reciprocal causal relationship between the 

PSI20 and the BEL20 indexes. In virtue of which, this hypothesis was rejected, which states that: “There is a causality 

and cointegration between the PSI20 index performance and the BEL20 index performance during the period spanning 

from January 2010 to June 2021”. 

 
- For the Sixth Hypothesis: We note that there is no bidirectional reciprocal causal relationship between the 

PSI20 and the CAC40 indexes. In virtue of which, this hypothesis was rejected, which states that: “There is a causality 

and cointegration between the PSI20 index performance and the CAC40 index performance during the period spanning 

from January 2010 to June 2021”. 

 
2. Results of the study: We attained the results listed hereinafter: 

 
- In accordance with the standard study of indexes, it figures out that the time series of the AEX25, CAC40, 

BEL20 and PSI20 indexes are stable at the first difference, and have shown to be integrated of order one (1)I. 

 
- In accordance with the Johansen cointegration test, it turns out that there is no cointegration between the 

indexes; i.e., there is no relationship between the indexes in the long term. 

 
In the light of the Vector Autoregressive (VAR) model estimation results, it turns out that: 

 
- With regards to the AEX25 index equation, it figures that AEX25t–1 index for the previous month directly 

affects the AEX25t index for the current month; the CAC40t–1 index of the previous month indirectly affects the AEX25t 

index of the current month, and that the two indexes PSI20t–1 and BEL20t–1 for the previous month do not affect the 

AEX25t index for the current month, on the short term. 

- With regards to the CAC40 index equation, it figures that the two indexes AEX25t–1 and CAC40t–1 for the 

previous month directly affect the CAC40t index for the current month; and that the two indexes PSI20t–1 and BEL20t–1 

for the previous month do not affect the CAC40t index for the current month, on the short term. 

 
- With regards to the PSI20 index equation, it figures that the PSI20t–1 index for the previous month directly 

affects the PSI20t index for the current month; and that the AEX25t–1, CAC40t–1 and BEL20t–1 indexes for the previous 

month do not affect the PSI20t index for the current month, on the short term. 

 
- With regards to the BEL20 index equation, it figures that the BEL20t–1 index for the previous month directly 

affects the BEL20t index for the current month; and that the two indexes AEX25t–1 and PSI20t–1 for the previous month 

do not affect the BEL20t index for the current month, on the short term. 

 
- In the light of the response and reaction function, it figures out that causing a random shock in the AEX25 

index inversely and adversely affects the 25AEX, CAC40, PSI20 and BEL20 indexes. More to the point, it alike figured 

out that causing a random shock in the CAC40 index adversely affects the 25AEX, CAC40, PSI20 and BEL20 indexes. 

In addition, it turns out that causing a random shock in the PSI20 index adversely affects the 25AEX, PSI20 and BEL20, 

and inconstantly affects the CAC40 index. More and more, causing a random shock in the PSI20 index adversely affects 

the AEX25 index, and inconstantly affects the CAC40, PSI20 and BEL20 indexes. 

 
- Through analyzing the variance components, it figures out that the two indexes AEX25 and CAC40 explain a 

large percentage of  variance in the  AEX25 index, and that the two  indexes AEX25 and  CAC40 explain a large 
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percentage of variance in the CAC40 index. Additionally, it turned out that the AEX25, CAC40 and PSI20 indexes 

explain a large percentage of variance in the PSI20 index, and that the two indexes AEX25 and BEL20 explain a large 

percentage of variance in the index CAC40. 
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Appendixes: 

- Appendix No.01: Descriptive statistics of study variables 

 
 

 AEX25 CAC40 PSI20 BEL20 

Mean 452.0535 4551.987 5628.937 3199.421 

Median 448.8500 4496.505 5357.615 3338.515 

Maximum 733.1400 6622.870 8102.150 4179.930 

Minimum 280.1800 2981.960 3945.120 2073.950 

Std. Dev. 104.7715 810.0621 1003.677 587.5528 

Observations 138 138 138 138 

 

 

 
 AEX25 CAC40 BEL20 PSI20 

AEX25 1 0.9697838349358082 0.8945524453892828 -0.5348995588190816 

CAC40 0.9697838349358082 1 0.9402786290252516 -0.3972127521327998 

BEL20 0.8945524453892828 0.9402786290252516 1 -0.4408423033431544 

PSI20 -0.5348995588190816 -0.3972127521327998 -0.4408423033431544 1 

- 
 

 
- Appendix No.02: Results of the Vector Autoregressive (VAR) model estimation; 
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- Appendix No.03: Graphs of the response and reaction equations 
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- Appendix No.04: Table of the variance components analysis. 
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