AR(1 to 3) MA(1 to 3)

AR(3)
We were studying the GARCH(1,1) model

ry =c+ bx; + €
GtNN(O,O'tQ)

2 2 2
o, =ao+ai1€_q + foi_,

Parsimonious (lightly parameterized). Usually GARCH(1,1) is sufficient. But,
there’s no necessary reason to stop here. For example, GARCH(2,1) is

2 2 2 2
0p = o+ 1€ + aze; 5+ Poi

or a GARCH(1,2)

2 2 2 2
o = o+ o161 + Pro; 1 + Paoi o

Suppose you want to see if returns vary systematically with volatility.
re = a + bO'tQ —+ €t
€~ N (O, af)
o} = ag+aref_y + foi_y

2 2 2
oiy1 = ap +are; + Bo;

Tt+1 = a + bO't2+1 + €t4+1
Ey (re1) = a+bE; (07,4)
=a+b (ao + ale? + ﬂaf)

This is a GARCH in the mean model (GARCH-M).

re =a+ boy + €

2 2 2
o; = oo+ i€+ Bop_

Review: Impulse response is an experiment where we shock the error term
one time (then shut it down forever) and see how the process (time-series)
responds. Say you have an MA(1) model

Yo = p+ € + 01



Impulse response experiment: ,,,.c_3,€_0,6_1 =0,¢g =1, =2 =...=0

y-1=pt+e1+be2=p
Yo=p+e+0e_1=p+1
yr=p+e +0eg=p+0
Yo =p+e+ber=p

Yr = O1€¢ + O2er—1 + 03612
0p+0;+6;=12
eiid(0, o)
y¢ has a unit root
y¢ is nonstationary

Yy is stationary
Yy is iid.

Ye = O01yi—1 + €
0, =12

Y = €4 + €1 + 02602
eiid(0, o)
01+ 65 =0.8
Ei (y143) = Et (€143 + 01642 + O26441) =0



