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(20) 1. Suppose that Yt is generated recursively by  
 

t t tY σ ε=  

 
where (0,1)t iidNε �  and 2 2

11 (1/ 2)t tYσ −= + .  The initial value of 2
1 2σ = . 

 
Prove that Yt is covariance stationary. 
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(20) 2. Suppose that Xt  is generated by the stationary MA(1) model  
 

10.8t t tX ε ε −= −  
 

where (0,1)t iidε � . 
 
(10) (a) Derive and plot the spectrum of X. 
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(10) (b) Let Zt=(1+L)Xt + vt  where (0,4)tv iid�  and ( ) 0t t kE v X − =  for all t and k. 
 
Derive and plot the spectrum of Z. 
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(25) 3. Suppose that Xt is generated by one of two possible stationary stochastic 
processes: 
 
 MA(1):    10.5t t tX ε ε −= +          or    AR(1):     10.5t t tX X ε−= +  
 
where, in either case 2(0, )t iidNε σ� .  Given a sample of size T,  a researcher needs to 
decide which of these processes generated the data.  To make the decision, he plans to 
run the AR(2) regression  
 
  1 1 2 2t t t tX X X eφ φ− −= + +     (2.1) 
 
where et is the regression error. He proposes to do a t-test for the null hypothesis  
Ho: φ2=0.  If he fails to reject this null, then he will decide the process in an AR(1), 
otherwise he will decide that the process is an MA(1). 
 
(15) (a) Suppose the data are really generated by the MA(1) model.  Derive population 
values of the least squares regression coefficients in equation (2.1).  (Equivalently, derive 
the probability limit of the OLS estimators of φ1 and φ2 – if you attack the problem this 
way, there is no need to prove convergence – just state the value of the plim.)  Is the 
value of φ2 non-zero? 
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(10) (b) Suppose that the data are generated the AR(1) model.  Will the researcher’s 
procedure correctly choose the AR(1) model if the sample size is very, very large?  
Explain? 
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(25) 4. Suppose that Yt  is generated by a stationary AR(1) model 1t t tY Yρ ε−= + , where 
2(0, )t iidNε σ� . 

 
(10) (a) Derive the probability density of the T×1 vector Y=(Y1,Y2,…,YT)’. 
 



 7

(7) (b) Let X1=YT,  X2=YT-1,…,  XT=Y1, and let the T×1 vector X=(X1,X2,…,XT)’. Show 
that X has the same probability density as Y. 
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(4) (c) Suppose that you have data on (Y1, Y2, … , YT-1) and you know that value of ρ and 
σ2

.. How would you forecast the value of YT? Explain. 

 

 

 

 

 

 

 

 

 

 

 

 

(4) (d) Suppose that you have data on (Y2, Y3, … , YT) and you know that value of ρ and 
σ2

.. How would you backcast the value of Y1? Explain. 
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