L
Autocorrelation Function of an AR(1) Model

When an AR(1) process X; = ¢+ ¢1X;—1+a; is weakly stationary, which
implies that |¢;| < 1, then

E(X;) =p Vt (1)
Var(X;) % ¥
ar =y =—1=

t 0 1_¢%
0.2
Cov(Xt, Xisk) =0 = ]fﬁ vk >0 3)
- %1

It follows that the model ACF is

po=1; pk:%(b’l{ vk >0
Y0
and satisfies the recursion

pk:¢1pk71 k:1727
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L
Autocovariance Function of an AR(1) Model

The AR(1) is a linear process of the form
X = M+Z¢§ﬂt—i
i=0
Hence, for k > 0, Eq.(3) is obtained as

()OV(){t7 Xf"rk) = COV (Z (;5’1 ag_i, Z (j)fl ﬂt+k_]‘)
i=0 j=0

Since Cov(a;,a,) = 0when ! # m, settingt —i=t+k—j (thatisj =k + i) we
obtain

Cov (Z ¢11 A—i, Z ¢/1 ﬁt+kj> = Z Qﬁﬁblﬁicov (@r—i,a1—i)
i=0 =0

i=0

R. PAPPADA STATISTICAL METHODS WITH APPLICATION TO FINANCE Linear Models



Autocovariance Function of an AR(1) Model (cont)

The latter expression becomes (using Var(a;) = o2, Vt)
Z G105 Cov (ar—i, a1;) Z ¢y Var(a ;)

=oa; Z¢> ¢t = o Zwm

oo

- Z(«zﬁ)"

i=0

= 0a¢1

¢2 Vk>0,-1<¢1 <1,

(using the convergence of the geometric series > ¥ = 1/(1 —r),|r| < 1)
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