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16.1. Y, follows a stationary AR(1) model, ¥ = + BY_, +u,. The mean of Y, is

uy=Ean=lf;,mmzx%M)=a

1

(a) The h-period ahead forecast of Y ,Y ,K), 18

to Ltvhlt T

t+h |

Yo =EQ, .Y K)=ES+[Y,,  +ulY,Y_.K)
=B+ B Y =B+ BB+ BYia)
= (1+ﬁ1)ﬂo +ﬁ12Yt+l7—2|t
=+ B)B, + B (By+ BY,5)
=1+ B+ BB + BT,
=L L
=(1+B+L +8") g+ B'Y,
1
12@#@
=ty + B (Y, — ).

(b) Substituting the result from part (a) into X, gives
= 2 1+ilt zdi[ﬂy +181i(Yt _:UY)]
i=0 i=0
= 25' Z(ﬁﬁ)

Hy +Y;_:uy
—5 1-8

%-
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16.3. u, follows the ARCH process with mean E (u,) = 0 and variance O'f =1.0+ O.Suf_l.

(a) For the specified ARCH process, u, has the conditional mean E (u,|u, ,)=0 and

the conditional variance.
var (u,|u,_) =07 =1.0+0.5u,.
The unconditional mean of , is E (u,) = 0, and the unconditional variance of u, is

var (u,) = var [E(u|u, )]+ E[var (u, |1, , )]
=0+1.0+0.5E (u,)
=1.0+0.5var (u,_,).

The last equation has used the fact that E (1) = var(u,) + E(u,)]* = var(u,),

which follows because E (u,) = 0. Because of the stationarity, var(u, ,) = var(u,).

Thus, var(x,) = 1.0 + 0.5var(u,) which implies var(u,) =2 =2.

(b) When u, , =0.2, O',2 =1.0+0.5%0.2> =1.02. The standard deviation of u, is 0, =
1.01. Thus
Pr(-3<u <3)=Pr| <M< 3
1.01 o, 1.01
=®(2.9703) - ®(-2.9703) =0.9985—-0.0015 = 0.9970.

Whenu, , =20, 0‘,2 =1.04+0.5%2.0> =3.0. The standard deviation of u, is 0, =
1.732. Thus

-3 sﬁs 3
1.732 o, 1.732
=d(1.732) - D(-1.732) =0.9584-0.0416 = 0.9168.

Pr(-3<u, S3)=Pr[
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16.5. Because ¥, =Y —-Y

So

Note that 3 Y -X" ¥? = (Ztr:_ll Y +Y; )—(YO2 +Xy? ) =Y -Y;] =Y, because
Y, =0. Thus:
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16.7.

1 T
51X, 5L oA, pEatAL
SLXxP XAyt 1 :

=1""¢ t:l( ;+1) ?zle(AYHI)Z

B=

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

in time 1 period), so that L YAY, $%’? (%! —1). The denominator is

t+1

LY (AY,) =13 u’, o7 by the law of large numbers. The result follows

t+1

directly.
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16.9. (a) From the law of iterated expectations

E@))=E(0})
= E(CZO + aluil)
=o,+ OtlE(uf_l)

=q, +0(1E(u,2)

where the last line uses stationarity of u. Solving for E(u) gives the required

result.
(b) As in (a)
E(u})=E(o})
=E (o, +oul +au ,+L +au’ )
=, +a1E(uf_1)+a2E(uf_2)+L +apE(uf_p)
=q, +a1E(uf)+a2E(uf)+L +0{pE(uf)

)

_\7
1 =1 Y

so that E(u’) =

(¢) This follows from (b) and the restriction that E(u’)> 0.
(d) Asin (a)

Ew)=E(07)
=q, +a1E(uf71)+¢)lE(oﬁl)
= o, + (o +@)E (u],)
= o, + (0, +3)E (u])

_ %
-, —¢

(e) This follows from (d) and the restriction that F (utz ) > 0.
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