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Abstract. The main purpose of this project is to explore the correlation between different stock 
market indices. Using cointegration test to measure the correlation between different countries’ stock 
market indices to get the results illustrate the strength of the relationship between different countries, 
thereby helping investors make correct decisions in real investments. 
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1. Introduction 

The stock market index is the weathervane of a country's stock market. Correctly predicting the 

trend of the stock market index can guide investors to make more correct decisions. The correlation 

between stock market indices in different countries helps investors more reasonably predict the 

direction of their own country stock market from changes in other countries. The correlation between 

indices can better help investors understand the world stock market environment and make more 

precise investment decisions. 

The literature this study refers to is “Contagion in international financial markets: A recursive 

cointegration approach” by Nafeesa Yunus. This article chooses cointegration statistic as the test 

statistic to prove whether there are cointegration relationship. And use CIV and eigenvalue to measure 

the strength of the cointegration relationship.  

 

2. Research Process 

2.1. Methodology 

2.1.1. Unit root test 

Unit root tests are conducted on the residuals to determine if the series exhibits a unit root, which 

means the data are unstable. Common test statistics include the ADF statistic and Phillips-Perron 

statistic. 

The unit root test should be the first step because the cointegration test need to ensure that the data 

is volatile or unstable in the short term. Only on this basis, the following test can verify the existence 

of the cointegration relationship. 

In the study, PP test is chosen to check the existence of unit root. The Philipps-Perron test is an 

improvement over the ADF test, as it adjusts for heteroscedasticity in the series through non-

parametric methods. Unlike the ADF test, the PP test does not require the selection of lag order. 

Instead, it employs a kernel estimation approach to directly address any autocorrelation or 

heteroscedasticity present in the time series. 

The final step of the PP test is analyzing the result by following the rules following. If the p-value 

associated with the test statistic is lower than a predefined significance level (typically 0.05 or 0.01), 
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the null hypothesis of a unit root is rejected, indicating stationarity. Otherwise, the null hypothesis 

cannot be rejected, suggesting non-stationarity.  

2.1.2. Cointegration test 

Cointegration test is a statistical method used to examine the long-term relationship between two 

or more time series variables.  

In cointegration analysis, the primary objective is to determine whether a linear combination of 

nonstationary variables is stationary or not. (a1x1 + a2x2 +….…+ anxn =0) If the combination is 

stationary, it implies that the variables share a long-term relationship and move together over time. 

This long-term relationship is known as the cointegrating relationship.  

2.1.3. AIC test 

 

Here is the number of parameters in the model and is the natural logarithm of the likelihood of the 

model. The term penalizes complexity to avoid overfitting. 

The AIC is a tool used for model selection among a set of models. It is particularly useful in the 

context of statistical modeling and time series analysis to determine the optimal number of lags in 

autoregressive models or to choose between competing models more generally. 

The AIC is designed to balance the complexity of a model with its goodness of fit. A lower AIC 

value indicates a model that is a better choice, as it suggests a model that achieves a good fit with 

fewer parameters. It is particularly useful in time series modeling, such as ARIMA, where 

determining the order of lags (p, d, q) is crucial.  

2.2. Data Analysis 

2.2.1. Unit root test result 

Table 1. The unit root test statistic result sheet 

index Dickey-Fuller A (alpha) p-value (0.01) result 

S&P 500 -9.225 0.5936 unstable 

S&P/TSX Composite Index -19.086 0.08563 unstable 

CAC 40 -12.616 0.4062 unstable 

DAX -23.82 0.03252 unstable 

FTSE MIB -8.2399 0.6502 unstable 

Nikkei 225 -9.9083 0.5572 unstable 

FTSE 100 -25.932 0.02091 unstable 

ShenZhen Index -18.32 0.09687 unstable 

 

The unit root statistic result sheet shows that under 0.99 significance level, we can reject the null 

hypothesis all the stock here show instability, which fulfill the condition to do the cointegration test.  
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2.2.2 Cointegration test result 

 
The equation Ax1 + Bx2 + Cx3 + … + Hx8 = 0 represents a cointegration vector. This equation 

indicates that although individual indices represented by xi (i=1 to 8) may be non-stationary (their 

values can increase or decrease arbitrarily over time), their specific linear combination is stationary. 

For example, a cointegration vector 1.5x1 − 0.8x2 + 0.5x3 − 0.3x4 + … + 0.1x8 = 0. If x1 (e.g., the 

S&P 500 index) increases and x2(e.g., the Nikkei 225 index) decreases, the changes in other indices 

(e.g., x3,x4) must offset the movements in x1and x2 to maintain the stationary combination. 

In other words, the cointegration equation suggests that there exists a long-term relationship or 

equilibrium among the individual indices, despite their short-term fluctuations. This implies that any 

deviation from this equilibrium will be corrected in the long run, leading to a stable relationship 

among the indices.  

 
Eigenvalue: higher eigenvalue means higher variance. 
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Test statistic: It is obvious that the test statistic is much higher than the critical value, which is the 

condition to reject H0: less than 7 indices have cointegrating relationship which shows all these 8 

indices have obvious cointegrating relationship. 

2.2.3. AIC test result 

 
From the AIC test result, which tells Nikkei 225 influence the whole market most obviously, which 

shows the Japanese market is relatively representative. 

3. Summary 

Through unit root testing, it has been established that each of the indexes is non-stationary over 

the short term, which signifies inherent short-term volatility. Subsequent cointegration analysis 

revealed that these eight indices demonstrate a clear and robust long-term cointegration relationship. 

Such findings suggest the feasibility of predicting market trends by analyzing the movements of a 

leading market, particularly during periods characterized by significant events and in markets with 

pronounced cointegration. Further analysis using the Akaike Information Criterion (AIC) on the 

logarithmic returns of these eight indices pinpointed the Nikkei 225 as the predominant index, 

although the inter-index variability is not statistically significant. Each of these markets plays a 

pivotal role in shaping the long-term equilibrium relationships observed. The insights derived from 

this study offer substantial value to investors, portfolio managers, pension fund managers, and other 

institutional stakeholders considering investments in international equity funds, enabling more 

strategic portfolio allocation decisions. Additionally, these findings are of particular interest to 

regulators and policymakers tasked with analyzing cross-market dynamics and striving to 

comprehend the behavior and responsiveness of global equity markets, especially in response to 

major global events. 
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