Overview of ARIMA models

ARIMA(p,d,q)
AR Autoregressive — p lags
MA Moving Average — ( lags
| Integrated (d differences needed)

AR(1)
Yo—u=p(,—u)+e
Y, —50=0.8(Y,_, —50) +e,
Observe Y,1=48,...,Y =55
Y,, —50=0.8(55-50) +e,
Y,, =50+ 0.8(Y,, —50) +e,, =
50+ 0.8(.8(Y,, —50) +e,,) +e,, =
50+3.2+0.8e,, +¢,,

Prediction
Y,, =50+3.2, error =0.8e,, +e,,

Assume e independent N(0,67) : “White
Noise” Error variance = 1.64c%




Moving Average MA(1)
Yi—u=g¢ -0,

Autoregressive AR(1), p=1
Yo—pu=p,—u)+e
Y, —50=1(Y,_, —50) +e¢,
Yo=Y.1+€ sameas Yi — Vi1 =&
“random walk”
Observe Y1=48,...,Y»=55
Y,, =955+¢, \le =5b, error =g,

Yo,  =90+6€,,, +...+€,, Y, =59
Error variance Lo?

Every forecast IS most recent observation!

Modification
Yt _Yt—l =€ — ‘9et—1



Yt _Yt—l =€ - ‘9et—1
€ = Yt _Yt—l + ‘get—l = Yt _Yt—l + ‘9(Yt—1 _Yt—2 + eet—Z) —
Yt o (1_ ‘9)Yt—1 o ‘9(1_ Q)Yt—z o ‘92 (1_ H)Yt—S

This is

Y, =(1-0)Y,_, +01-0),_,+0*1-0), ,---+e,
or

Y, = (1= 0)Y,, +O-O)Y,, + 0*1-O)Y, ,
Notice that

Y, = (1= 0)Y,, + 6V,

This is called exponential smoothing if
0<6<1. 1-0is the “weight”

Seasonal exponential smoothing is (for

monthly data)
Yt _Yt—12 =€~ 9et—12

Y =(@-0), ,, +0L-0O), ,, +O*(L—O)Y, . -



