Time Series Models: Moving Average model
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Definition of MA(1)

Moving Average model of order 1

MA(1):
Let ¢; be white noise. The MA(1) model is defined as follows:

Ye=up+er+ 01, p,0 are constants.

Why is this model order 1?



Properties of MA(1)

Properties of MA(1): Auto-covariances
Q E[Y{] =up+ 0+ 0= pisindependent of time,
(2

Var(Yy) = Var(u)+ Var(er) + 6% Var(e;_+)
= 0+0%+6%°2
(1 + 6?)0? is independent of time,

© First auto-covariance:

it = E(Ye—p)(Yej— 1) = E(et + 0et_1)(et—1 + 0c¢_2)
= 00® blcE[eer_,]=0Vt#£T.

@ =0 vj>2



Auto-covariances of MA(1)
Stationarity and Ergodicity of MA(1)

Properties of MA(1)

Properties of MA(1): Stationarity and ergodicity

o For MA(1), ut,~jr are constants and hence independent of
t. Further, ~; is symmetric by definition.
Therefore, MA(1) is a stationary process.

© Y iso il = ol + Il + X2 il = (1 4+ 62)0? + 602 < 0.
This implies MA(1) is an ergodic process.

Auto-correlation

pj = % is the auto-correlation function.

lpjl <1 Vjby Cauchy-Schwartz inequality and pg = 1 always.

For MA(1): p4 :%:H%,p,:o Vi > 1.



Higher order MA models

MA(q) process

Definition: Y; = p+ et + 0et_1 + ... + Oget—q Where {c;} is a
white noise process and (0, ..., 04) are real constants.

Exercise: E(Y;) = 11, 70 = (1 + 65 + 65 + ... + 63)0% and
7 =0 Vj > q which implies MA(q) is also stationary and
ergodic.
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