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The AR(1) nodel X =pX( 1+&, k=0,1,...n, where the g’s are iid N(O,1), X
is distributed N(0,0%), and B is an unknown paraneter satisfying BO<1.
The X is independent from Xco, X¢.3,...conditionally on X;.
The X s have margi nal normal distributions with nean zero.

(a) The variance of X, satisfies var(X)=pvar(X.1)+1, and var (X =0
Bvar ( X.1) +1=0°
0’=1/ (1- B%
(b) E( XXo) =B*Xo
Xo=Xo, and E( XoDXo) :E( Xo) =0
X1=Pxo+e1, and E(X;[Xo) =E( Bxo+e1lXo) =E( BXo+€1) =PXo
Xo=BXi+€2, and E(X[Xo) =E( PXi+€,0%0) =PE( X:[Xo) =BE( BXo) =B*Xo

Simlarly,

X=X 1+& and E( X Xo) =E( BX. 1+&[Xo) =BE( Xi.1X0) =BE( B* *X0) =B*Xo

(c) cov( Xo, X) =B/ (1- B?)
coV( Xo, i) =EXoXi- Mok =EXoX=E[ XoE( Xc[Xo) ] =E( XoB*Xo) =B“E( X,°) =p“0”
By (&) 0°=1/(1-B%), cov(Xo, %) =R/ (1-B?)



