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EGARCH(1,1) model

h=exp{o+yz_+pInh,}, v, =20 , {z}~iid N(0,2)
Requirement : Calculate Cov( v, yf_l)

SOLUTION

Cov(y?,y2, ) =E(¥2y2)-E(¥)E(vy)= E(yfyf_l)—[E(yf)]2 [1]

We have (see notes) h, =exp {ﬁ}exp{yZﬂi A } SO
_ ~

a) E(y')=E(z’h)= E(zt2 exp{&}exp{yiﬂjzt”}]

= exp {ﬁ} E(z’)E [exp{yiﬂj Zoy }] = exp {ﬁ} 1-E (exp vz, + 1B, + 1872, 5+ })
i=0 -
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b) E (yt2 yt2—1> =E (thht th—lht—l) =E (Zt2 ) E (ht th—lht—l) =1.E (th—lht ht—l)

=E [Zt2—1 exp {ﬁ}exp{ygﬂi Zy }exp {&} exp{ygﬂi Z , }j
_ 20 2 " 2 " 2
=€exp m E| z.,exp 7;:8 Zy j (EXP 7;/8 Zi_ 5

20
=Eexp {_ﬂ} E (th—l exp {7/th1 182, + WL o+ WLy + } exp {]/Zt—Z 182 s+ B2+ 1T+ })

2
= exp {—wﬁ} E(2’ exp{rz.})E(exp {182, + 12, + 182+ WBL s+ 12 + 1B 4+ -}

2

:exp{z—al)g}(l+ ;/z)exp{%}E(exp{y(l+ B2+ (L4 B) Bty (14 B) F2 s +.)

:eXp{Z—a’JB}(lerz)exp{%z}exp{yz(1;’6) (1+ﬁ2+ﬂ4+,[36+...)}
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:eXp{]_z__wﬁ}(l+72)eXp{§}eXp{722(Tj;);} =exp{lz_—wﬂ}(lﬂfz)exp{y—zz£1+1+12_ﬂgzﬂ2 j}

2 ) (1= +1+28+ ° 2 ) 27%( 1
ool 2} oSSR on o 2]

:E(yfyf_l)=exp{12—wﬂ}(l+y2)exp{lfﬂ}

Inserting [3] and [2] in [1] we get

it ol -

COV( yt2, yt271) = exp {12——62}[(14_ 72 )exp{lizﬂ}_exp{lf;z H

For S <1 this is always positive.




