
2.5 Forecasting for Stationary Processes

Denote the solution to (1) by

apn, hq “ pap1, hq, . . . , apn, hqqᵀ

so that

PnXn`h “ µ `

n
ÿ

i“1

api, hqpXn´i`1 ´ µq.

Note that, by construction

ErpXn`h ´ PnXn`hqs “ 0

ErpXn`h ´ PnXn`hqXjs “ 0 j “ 1, . . . , n

The minimum value of the MSE achieved by apn, hq is

ErpXn`h ´ PnXn`hq2s “ γXp0q ´ apn, hqᵀγh:ph`n´1q
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2.5 Forecasting for Stationary Processes

Example (ARppq process)

If tZtu „ WNp0, σ2q, and

ΦpBqXt “ Zt

such that tXtu is stationary and causal. Then for each n

Pn´1Xn “ Pnrϕ1Xn´1 ` ¨ ¨ ¨ ` ϕpXn´p ` Zns

“ ϕ1Xn´1 ` ¨ ¨ ¨ ` ϕpXn´p

by 4., 5. and 6.

125

dstephens
Rectangle

dstephens
Text Box
Simplified



2.5 Forecasting for Stationary Processes

Recall that

Rk`1 “
1

γXp0q

»

—

—

—

—

—

—

—

–

γXp0q γXp1q γXp2q ¨ ¨ ¨ γXpkq

γXp1q γXp0q γXp1q ¨ ¨ ¨ γXpk ´ 1q

γXp2q γXp1q γXp0q ¨ ¨ ¨ γXpk ´ 2q

...
. . . . . . . . .

...

γXpkq γXpk ´ 1q γXpk ´ 2q ¨ ¨ ¨ γXp0q

fi

ffi

ffi

ffi

ffi

ffi

ffi

ffi

fl

and note that

Rkϕ
r

k “ ρ1:k ùñ Rkϕ
r

R
k “ ρk:1.
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