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16.1. Yt follows a stationary AR(1) model, 0 1 1 .t t tY Y uβ β −= + +  The mean of Yt is 
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(b) Substituting the result from part (a) into Xt gives 
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16.3. ut follows the ARCH process with mean E (ut) = 0 and variance 2 2
11.0 0.5 .t tuσ −= +  

(a) For the specified ARCH process, ut has the conditional mean 1( | ) 0t tE u u − =  and 
the conditional variance. 

2 2
1 1var ( | ) 1.0 0.5 .t t t tu u uσ− −= = +  

 The unconditional mean of ut is E (ut) = 0, and the unconditional variance of ut is 
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 The last equation has used the fact that 2 2( ) var( ) ( )] var( ),t t t tE u u E u u= + =  
which follows because E (ut) = 0. Because of the stationarity, var(ut–1) = var(ut). 
Thus, var(ut) = 1.0 + 0.5var(ut) which implies 1.0

0.5var( ) 2.tu = =  

(b) When 2 2
1 0.2, 1.0 0.5 0.2 1.02.t tu σ− = = + × =  The standard deviation of ut is σt = 

1.01. Thus 

3 3Pr ( 3 3) Pr
1.01 1.01
(2.9703) ( 2.9703) 0.9985 0.0015 0.9970.
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 When ut–1 = 2.0, 2 21.0 0.5 2.0 3.0.tσ = + × =  The standard deviation of ut is σt = 
1.732. Thus 

3 3Pr ( 3 3) Pr
1.732 1.732
(1.732) ( 1.732) 0.9584 0.0416 0.9168.
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16.5. Because 1 1 1 ,t t t t t tY Y Y Y Y Y− − −= − + = +Δ  
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16.7.  
   

  

β̂ =
∑ t=1

T Yt Xt

∑ t=1
T Xt

2 =
∑ t=1

T YtΔYt+1

∑ t=1
T (ΔYt+1)2 =

1
T
∑ t=1

T YtΔYt+1

1
T
∑ t=1

T (ΔYt+1)2
. 

 

Following the hint, the numerator is the same expression as (16.21) (shifted forward 

in time 1 period), so that 
2 21

1 1 12 ( 1).uT d
t t tT Y Y σ χ= +∑ Δ → −  The denominator is 

2 2 21 1
1 1 1 1( ) pT T

t t t t uT TY u σ= + = +∑ Δ = ∑ →  by the law of large numbers. The result follows 
directly. 
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16.9.  (a) From the law of iterated expectations 
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where the last line uses stationarity of u. Solving for 2( )tE u  gives the required 
result. 

(b) As in (a) 
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so that 2 0
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(c) This follows from (b) and the restriction that 2( )tE u > 0. 

(d) As in (a) 
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(e) This follows from (d) and the restriction that ( )2 0.tE u >  

 


