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EE435: Assignment 9 
 

1. Perform unit root test of series ​y ​and ​x​. 

 

To perform the unit root test, the       
hypothesis test is H​o . The    β1 = 1   
result shows that p-value=1 which     
is higher than o.o5. Then, the null       
hypothesis of unit root is accepted      
at 95% level of significance. Hence,      
the series of y are non-stationary at       
I(0). 

Since the series of y is      
non-stationary, we need to further     
perform the test whether the variables      
are integrated at level 1, I(1) or not.        
H​o​: H​o​: . The result shows that  γ = 0       
p-value=0 which is lower than o.o5.      
Then, the null hypothesis of unit root       
is rejected at 95% level of      
significance. Hence, the series of y      
are integrated at level 1. 

 

 

To perform the unit root test, the       
hypothesis test is H​o . The    β1 = 1   
result shows that MacKinnon    
approximate p-value = 0.997 which is      
higher than o.o5. Then, the null      
hypothesis of unit root is accepted at       
95% level of significance. Hence, the      
series of x are non-stationary at I(0). 
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Since the series of x is non-stationary,       
we need to further perform the test       
whether the variables are integrated at      
level 1, I(1) or not. H​o​: . The      γ = 0   
result shows that p-value=0 which is      
lower than o.o5. Then, the null      
hypothesis of unit root is rejected at       
95% level of significance. Hence, the      
series of x are integrated at level 1. 

 

 

2. Perform cointegration test of series ​y ​and ​x ​using set up of (i) linear trend; (ii) 
restricted trend; (iii) unrestricted constant; (iv) restricted constant; and (v) no trend, 
with one lag term. 

Linear trend 
1. H​o​: r = 0  Ha: r>=1 
2. H​o ​: r = 1 Ha: r>=2 

Since the trace statistic of rank      
0 (790.3357) is higher than the      
critical value (18.17), the null     
hypothesis is rejected. Then, in     
rank1, the trace statistic    
(0.1085) is lower than the     
critical value (3.74). The null     
hypothesis is accepted at 95%     
level of significance. Rank is 1 

Restricted trend 

Since the trace statistic of rank 0       
(2116.3764) is higher than the     
critical value (25.32), the null     
hypothesis is rejected. Then, in     
rank1, the trace statistic    
(165.9107) is higher than the     
critical value (12.25). The null     
hypothesis is rejected at 95%     
level of significance. Rank is 2  
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Unrestricted constant 

Since the trace statistic of rank 0       
(2086.8946) is higher than the     
critical value (15.41), the null     
hypothesis is rejected. Then, in     
rank1, the trace statistic    
(153.6607) is higher than the     
critical value (3.765). The null     
hypothesis is rejected at 95%     
level of significance. Rank is 2  

 

Restricted constant 

 

Since the trace statistic of rank 0 (3607.1930) is higher than the critical value (19.96), the                
null hypothesis is rejected. Then, in rank1, the trace statistic (168.8185) is higher than the               
critical value (9.42). The null hypothesis is rejected at 95% level of significance. Rank is               
2  

No trend 

Since the trace statistic of rank 0       
(3204.1194) is higher than the     
critical value (12.53), the null     
hypothesis is rejected. Then, in     
rank1, the trace statistic (4.886) is      
higher than the critical value     
(3.84). The null hypothesis is     
rejected at 95% level of     
significance. Rank is 2  
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3. Perform cointegration test of series ​y ​and ​x ​using set up of linear trend with (i) one lag 
term; (ii) two lag terms; and (iii) three lag terms. 

Linear trend with 1 lag term 

 

 

 

 

 

 

 

Linear trend with 2 lag terms 

 

 

 

 

 

 

 

Linear trend with 3 lag terms 
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4. From (2) & (3), determine the most appropriated set up and make the conclusion of 
the test whether ​y ​and ​x ​are cointegrated series? If yes, how many cointegrating 
Equations. 

1. H​o​: r = 0  Ha: r>=1 
2. H​o ​: r = 1 Ha: r>=2 

With one lag term, since the trace statistic of rank 0 (790.3357) is higher than the critical                 
value (18.17), the null hypothesis is rejected. Then, in rank1, the trace statistic (0.1085) is               
lower than the critical value (3.74). The null hypothesis is accepted at 95% level of               
significance. The rank is 1 with 1 lag term. Thus, all variables are stationary. There is no                 
cointegrating equation because of the integrating VAR at 0. 

With two lag terms, since the trace statistic of rank 0 (187.5771) is higher than the critical                 
value (18.17), the null hypothesis is rejected. Then, in rank1, the trace statistic (3.2749) is               
lower than the critical value (3.74). The null hypothesis is accepted at 95% level of               
significance. The rank is 1 with 2 lags term. Thus, the cointegrating equation exists and at                
most 1. 

With three lag terms, since the trace statistic of rank 0 (140.0434) is higher than the                
critical value (18.17), the null hypothesis is rejected. Then, in rank1, the trace statistic              
(2.9534) is lower than the critical value (3.74). The null hypothesis is accepted at 95%               
level of significance. The rank is 1 with 3 lags term. Thus, the cointegrating equation               
exists and at most 1. 

 

5. Estimated VECM models of ​y ​and ​x ​using (i) one lag term; (ii) two lag terms; and (iii) 
three lag terms. Determine the optimal lags. Specify cointegrating equation and speed of 
adjustment parameters. 

From the data, the overall test for cointegrated equations is significant at 95% 

level since all P>chi2 values (0.00) is less than 0.05, indicating the cointegrated 

relationship.  

To determine the optimal lag, we need to consider the SBIC value. The optimal 

lag is 3 since it has the lowest SBIC of 27.23459.  

Cointegrating equation: y​t ​= + 1 ​x1. From, y​t ​- 1.50049x​t​ ​- 92.13439 = 0 0  β  β  

Then, y​t​ = 92.13439 + 1.50049x​t  ​is the cointegrating equation for for lag-3 model  

The speed of adjustment parameters of y is -0.3193909 and x is 0.4434064 in the 3-lag 

model. 
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One lag term 
 
 

 
 
 

Two lag terms 
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Three lag terms 
 

 
 
 
 


