Optimal Lag Selection Criteria for Co-integration Test
There are several methods to check the co-integration relationship (long run relationship) between the two or more variables. Johansen’s co-integration (JC) test is most popular method. One of the weaknesses of JC test is the results are very sensitive to the lags we choose to run this model. Therefore, optimal lag selection is very important to run JC test. Here is some guidance for the same. 
Step 1: Run an unrestricted VAR model on two or more non- stationary series from 1 to maximum number of lags. Here the maximum number of lags should be decided by us based upon the nature of the data. Say for example 1 to 25 lags. And note down the Akaike Information Criterion and Schwarz criterion for all the VAR models you run.

	
	
	

	
	
	

	 Determinant resid covariance (dof adj.)
	 5098.132

	 Determinant resid covariance
	 5056.935

	 Log likelihood
	-8771.137

	 Akaike information criterion
	 14.22046

	 Schwarz criterion
	 14.26191

	
	
	

	
	
	



	Lags
	AIC
	SIC

	1
	14.25121
	14.27605

	2
	14.22046
	14.26191

	3
	14.22737
	14.28547

	4
	14.22687
	14.30167

	5
	14.22404
	14.31559

	6
	14.22985
	14.33818

	7
	14.23454
	14.3597

	8
	14.2342
	14.37623

	9
	14.23901
	14.39797

	10
	14.24527
	14.42119

	15
	14.26881
	14.53023

	20
	14.26648
	14.61454

	25
	14.26654
	14.70241



Step 2: Choose the minimum value of AIC and SC and note their respective lag numbers. If they are lowest in the same lags you can directly select that lag. If the AIC and SC are minimum in different lags then you have freedom to choose any one among the two. For example AIC and SC values are lowest at lag 2, then your lag length is 2. If AIC is lowest at lag 4 and SC is lowest at lag 2, now you have the option to choose any one as your VAR system lag. You can choose either   2 or 4 as your VAR system lags.
Step 3: Now come back to the Johansen’s co-integration model and run the JC model for the stationary series. (Remember you ran the VAR for non-stationary). Now the lag length for JC model is one less than the VAR system lag which you chosen in step 3. For example if you chosen VAR system lag as 4 in step 3, your optimal lag for the JC test would be 3. 
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