Calculation of Unconditional Variance for the AR(2) Model

The AR(2) model for y; is
Yt = P1Ye—1 + Payr—2 + €,

where ¢; are i.i.d with variance 2. Assume that ¢; and ¢o are such that {3} is stationary.

Denote Cov(y:, yi—x) as (k). Since Ely| = 0, v(k) = Elytyi—k|, and so Var(y;) = v(0) =
E(y?). Note that for j > k, E(ejyx) = E(e;)E(yr) = 0. With this in mind, Var(y;) can be

written as follows:

Var(y:) =v(0) = E((1yt-1 + d2yt—2 + €)(P1yt—1 + Payt—2 + €t))
= B($yi1 + 20102y 1412 + 6545 + €)
= ¢17(0) +261627(1) + ¢37(0) + 0
= (0)(éF + ¢3) +201627(1) + 0% (%)

It is now apparent that to find (0), we must first calculate v(1). Note that since the process

is stationary with zero mean,

v(1) = E(ytyt—1) = E(Ytyt+1)-
This implies that we can express v(1) as follows:

(1) = E(yyi+1)
= E(y(d1yt + d2yi—1 + €141))
= ¢17(0) + ¢2v(1) + E(yr€r11)
= ¢17(0) + ¢27(1)

Rearranging terms, we see (1) = ﬁljég). Substituting this expression into (x), we find:
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This implies Var(y;) = 5.
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