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Assignment 5  
 

1.  
Spot 

 
To test whether the series spot is stationary or not, we use Augmented Dickey-Fuller 

Test (ADF test). We first set the null hypothesis for the unit root which is  
H​0​ : γ = 0. According to the result, MacKinnon approximate p-value for Z(t) is 0.3597 which 
is greater than p-value of 0.05, hence, we failed to reject H​0​. Therefore, we test for the next 
step which is to test whether the time trend should be dropped out of the model. To do that, 
set the null hypothesis of H​0​ : α​1​ = 0. The estimated results show the p-value of time trend of t 
= 2.05 and p-value of 0.04 ( < 0.05). H​0​ is rejected, and the time trend is significant. Such 
that, there is unit root or the series spot is nonstationary.  
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To test whether the series future is stationary or not, we use Augmented Dickey-Fuller 
Test (ADF test). We first set the null hypothesis for the unit root which is  
H​0​ : γ = 0. According to the result, MacKinnon approximate p-value for Z(t) is 0.2971 
(p-value : 0.2971 > 0.05), hence, we failed to reject H​0​. Therefore, we test for the second step 
to test whether the time trend is significant or not. To do that, set the null hypothesis of H​0​ : 
α​1​ = 0. The results estimated the p-value of time trend is t = 2.22 and p-value of 0.026 ( 
p-value = 0.026 < 0.05). H​0​ is rejected, and the time trend is significant. Such that, there is 
unit root or the series spot is nonstationary.  
 

2.   
Spot 

 
To determine order of integration of series spot, we test the level of series by using 

dfuller d.spot or Spot​t​ - Spot​t-1 ​or ΔSpot​t​. According to the result, MacKinnon approximate 
p-value for Z(t) is 0.0000 (p-value = 0.0000 < 0.05). H​0​ : γ = 0 is rejected, and there is no unit 
root or the model is stationary at integrated level 1  or I(1) means that Spot​t ​is nonstationary 
but ΔSpot​t ​is stationary.  
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To determine order of integration of series spot, we test the level of series by using 
dfuller d.future or Future​t​ - Future​t-1​. According to the result, MacKinnon approximate 
p-value for Z(t) is 0.0000 (p-value = 0.0000 < 0.05). H​0​ : γ = 0 is rejected, and there is no unit 
root or the model is stationary at integrated level 1 or I(1) means that Future​t ​is nonstationary 
but ΔFuture​t ​is stationary.  
 

3.   
rspot 
 

 
To test whether rspot is stationary or not, we use the ADF test to test it. Set the null 

hypothesis of H​0​ : γ = 0. According to the result, MacKinnon approximate p-value for Z(t) is 
0.0000, p-value is less than 0.05, thus, H​0 ​is rejected and series rspot has no unit root, the 
model is stationary. 
 
rfuture 
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To test whether rfuture is stationary or not, we use the ADF test to test it. Set the null 
hypothesis of H​0​ : γ = 0. According to the result, MacKinnon approximate p-value for Z(t) is 
0.0000, p-value is less than 0.05, thus, H​0 ​is rejected and series rfuture has no unit root or the 
model is stationary. 


