
Unit Root Test

A Step By Step Approach



Consider The Following Series and Its Correlogram
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This variable Y is clearly trended and you have to determine if this trend is stochastic 
or deterministic. After having created the difference variable  D Y estimate the 

following model, with as many lag of D Y as you think appropriate.
(in the example I choose 4 lags of the variable D Y)
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Choose Between Alternative Models - The Model-Progress Results

Model 1: 

Model 2: 

Model 3: 

Model 4: 

Model 5: 
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Both the F-Test and the Schwarz Information Criteria indicates 
that MODEL 4 is the one to be preferred 



Unit Root Testing

∆ ∆Y b b t Y Yt t t= + + + +− −0 2 1 1 1β α ε

After having estimated, according to the previous analysis, the following equation  

The alternative hypothesis are (in this particular case)
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To do this perform a F-Test and use the 

φ 3



Result
Wald test for linear restrictions: Subset
LinRes  F( 2,493) =     5.0781 [0.0066] **

Therefore we can reject the hypothesis that we have a trend
in the equation. We can continue the analysis using 

∆ ∆Y b Y Yt t t= + + +− −0 1 1 1β α ε

Use 

φ1

τ µ

Statistics - Use the F statistic to check if  ββ  = b0  =  0 using the
non standard tables

Statistics - use the t statistics to check if ββ=0 , again using 
non-standard tables



The t-stat cannot reject the hypothesis of Unit Root while the F-stat
reject the hypothesis that the drift is equal to zero. Therefore we can 
conclude that the model most likely to describe the true DGP is

∆ ∆Y b Y Yt t t= + + +− −0 1 1 1α ε



Look at the Series - There is a Trend?

Yes No

Estimate 
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φ 3Use to test Use φ1 to test
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Accept

Reject Reject Accept

test β=0 using the
t-stat. from step 1

using

τ τ

Reject

No Unit Root

Normal Test procedure 
to determine the 
presence of 
Time trend or Drift

Accept

Unit Root +Trend

Use 

φ 2

To determine if there
 is a drift as well

Pure Random Walk

τ µ

test β=0 using the
t-stat. from step 1

using

Accept

Random
Walk 
+
Drift

Reject

Stable Series,
use normal test
to check the drift


