
The empirical results of Market Efficiency (Gregory and Hansen test) 

( SWF/US$ foreign exchange market) 

Part 2: Gregory and Hansen cointegration tests with structural breaks 

Considering the existence of regime change in the long-run relationship, the Gregory and Hansen (1996) 

test (GH test), a structural-breaking cointegration, is applied to examine the efficiency of foreign exchange 

rate. The results of GH tests are shown as Table 1. All of the *ADF , *
Z  and Zt

∗ test statistics reject the 

null hypothesis, which means the existence of a cointegration with a structural break between St+3  and 

Ft,3m.  

Table 1  Gregory-Hansen cointegration tests 

Test statistic A B C 

𝐴𝐷𝐹∗  
7.2754*** -6.6944*** -7.1939*** 

[2001M7] [2001M7] [2010M6] 

𝑍𝑎
∗  

-81.6022*** -73.6647*** -79.2511*** 

[2001M7] [2001M7] [2001M2] 

𝑍𝑡
∗ 

-6.8842*** -6.4861*** -6.7825*** 

[2001M7] [2001M7] [2010M6] 

Notes: *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively.  A, B, and C are 
the three models types of Gregory and Hansen (1996), and the critical values are from Table 1 of Gregory 
and Hansen (1996). The numbers in brackets are the estimated structural break dates. 

(critical value as Appendix A, and output of three models as Appendix B) 

The results of the GH test are shown in Table 3. All the *ADF , *
Z , and Zt

∗ test statistics reject the 

null hypothesis at the 5% significant level, which means the existence of a cointegration with a structural 

break St+3  and Ft,3m. Most structural breaks of the cointegration are around 2001m7.  

Hence, we set up a dummy variable D1 to represent the structural break on 2001m7, and the FMOLS is 

applied to estimate the parameters of cointegration. Table 2 presents the results of FMOLS being based on 

Model A and equation (2).  

 

 



 

 

       St+3 = 0.0339 - 0.0346× D1 + 0.9646 × Ft,3m        (2) 

  

 

Table 2 FMOLS test results 

Variable Coefficient t-Statistic Prob. 

    
    FSW 0.964632*** 33.88160 0.0000 

D1 -0.034681 -2.122835 0.0352 

C 0.033971 1.873413 0.0627 

 

 

To confirm whether the coefficient of Ft,3m in Eq. (2) is equal 1, Wald test is applied to examine it. In 

table 3, the result of Wald test shows that the null hypothesis, the coefficient of Ft,3m is one, is rejected at the 

5% significant level, which supports market efficiency of foreign exchange market of Swiss Franz.  

 

  Table 3  Wald test for he coefficient of Ft,3m= 1 

χ
2 

Statistics P value 

1.543180  0.2141 

 

 



Appendix A  Critical value of Gregory and Hansen cointegration tests 

 

 


