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 Recall cointegration in the context of time 

series 

 Engle and Granger (1987) 

 Johansen 

 In the panel context a number of approaches 

for testing for cointegration have been 

developed which fall into two general 

categories 

 Residual-based panel cointegration tests in the 

tradition of the Engle and granger (1987) 

approach 

 Panel cointegration tests in the tradition of the 

Johansen (1988, 1981) methodology 
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 A number of tests have emerged: 

 

With null hypothesis of no cointegration 

 Pedroni (1999, 2004) 

 Kao (1999) 

 

With null hypothesis of cointegration 

 McCoskey and Kao (1998) 
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 It differs from Pedroni by specifying cross-

section specific intercepts and homogenous 

coefficients on the first stage regressors. 

 In a bivariate case, we have: 

 

 

 We may consider running a regression which 

allows fixed effects (hetero.) and slope 

coefficients to be homogenous across cross-

sections and setting all time effects to zero 

 Conducted within DF and ADF  
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 CASE 1: DF- we estimate 

 Step 1: Estimate 

 

 

  Obtain panel residuals series 

 

 Step 2: Estimate: 

 

 

 

 Step 3: 

 Test the null hypothesis of no cointegration (p=1) 

 But we need  the OLS estimates for  p and t-statistics 

as: 
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 The p and t estimates are as follows: 

 

 

 

 

 

 

Where: 
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 Kao proposes 4 DF-type tests: 

 

 

 

 

 

 

 

 

 With * (non) for cointegration (no) with 

endogenous ( strict exogeneity) relationship 

between regressors and errors. 
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Kao Residual Cointegration Test  

Series: FER? TRA?    

Date: 02/10/15   Time: 07:16   

Sample: 1961 2000   

Included observations: 40   

Null Hypothesis: No cointegration  

Trend assumption: No deterministic trend  

User-specified lag length: 0   

Newey-West automatic bandwidth selection and Bartlett kernel 
     
      rho Prob. t-Statistic Prob. 

DF  0.354782  0.3614 -1.280193  0.1002 

DF* -3.498981  0.0002 -1.927208  0.0270 
     
     Residual variance  39507.81  

HAC variance   224335.0  
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CASE 2:  ADF test  -we estimate:  

 

 

 For the null hypothesis of no cointegration 

the ADF test statistic is stated as: 
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Kao Residual Cointegration Test  

Series: FER? TRA?    

Date: 02/10/15   Time: 06:14   

Sample: 1961 2000   

Included observations: 40   

Null Hypothesis: No cointegration  

Trend assumption: No deterministic trend  

User-specified lag length: 1   

Newey-West automatic bandwidth selection and Bartlett kernel 
     
        t-Statistic Prob. 

ADF   -1.595651  0.0553 
     
     Residual variance  39507.81  

HAC variance   224335.0  
     
     
 



Based on an examination of the residuals 
of a spurious regression using I(1) 
variables. 
 If the variables are contegrated then the 

residuals should be I(0) 

 On the other hand if the variables are not 
cointegrated then the residuals will be I(1) 

This is purely an extension of the Engle-
Granger framework  to panel data. 

Pedroni proposes several tests for 
cointegration that allow for 
heterogeneous intercepts and trend 
coefficients across cross-sections  
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 Consider the following equation: 

 

 

 Where T=1, 2,…..T, i=1,2…….N, m=1, 2….M. 

  y and x are assumed to be integrated of order 

one I(1). 

     and   are individual and time(trend) effects – 

these can be set to zero, if need be. 

Hypothesis testing 

 Under the null hypothesis of no cointegration, the 

residuals from above equation will be I(1). 

 Alternative hypothesis- cointegration – residuals will be 

I(0) 
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We test this using the auxiliary regression: 

 

Or the augmented version as: 

 

 for each cross section 
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Pedroni suggests the following ways 
of testing H0 of no cointegration 
(pi=1) 

 
 Homogenous alternative (pi=p)<1 for all i ( 

Pedroni calls this the within-dimension test) 

 

 Heterogeneous alternative , pi<1 for all I ( 
referred to as between-dimension or group 
statistics test)  
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      Alternative hypothesis: common AR coefs. (within-dimension) 

    Weighted  

  Statistic Prob. Statistic Prob. 

Panel v-Statistic -1.576701  0.9426 -0.968541  0.8336 

Panel rho-Statistic  1.021671  0.8465 -1.120895  0.1312 

Panel PP-Statistic -0.067157  0.4732 -2.037869  0.0208 

Panel ADF-Statistic  0.094567  0.5377 -0.770167  0.2206 

      

Alternative hypothesis: individual AR coefs. (between-dimension) 

      

  Statistic Prob.   

Group rho-Statistic -0.901817  0.1836   

Group PP-Statistic -2.327729  0.0100   

Group ADF-Statistic -1.709103  0.0437   

      
       

 Homogenous 

alternative (pi=p)<1 

for all i ( Pedroni calls 

this the within-

dimension test) 

 

 Heterogeneous 

alternative , pi<1 for 

all I ( referred to as 

between-dimension or 

group statistics test)  
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