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4.11 YULE-WALKE R EQUATIONS FOR MULTIVARIABL E AR MODELS

Yule-Walker equatios can be deduce for MIM O modek proceedig asalread done
inModule4.5 for MISO models Itismore convenient from the notationdstandpoint,
to stat from the forward mode (4.9.1) rewriting it as follows

m Vij
Vit o) =D D iy k=1 = e+ ). (4.111)
j=1k=1
Conside then the quantity
m Vij
E[yn(+5) yit+v) =) Y aijk ya(t+5) yjt+k=1) |= E[ ya(t+5) ei (t+vi) ]
j=lk=1
(4.11.2)
and obsewe that
E[yn(t +5)ei(t)]=0 fori # h; (4.11.3)

becaus of the assumd independenebetwee ¢; (r) and ¢; (r) fori # j, and that
E[yi(t+s)ei(t)]=0 fors >0 (4.11.4)
becaus of the whitenes of ¢; (t). Define now the quantities
i =E[yi+9y0]: (4.115)

equatia (4.11.2 can be rewritten in the form

hi onl _ hl hi
Fyly, — QLTS = oo = ilyg Py g — e Qi Ty — (4.11.6)
hi h h
= Qi Tyl g1~ e~ Wimd T = e = Wiy, Ty, 19 = 0.


LEVEL

Module ID4.11 concerns the following level:

ADVANCED

Playing ants have been designed by Fabio Vettori.

CONTENTS

Module ID4.11 describes th extension of Yule-Walker equations to multivariable AR models.
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Substituting inequatiof@.11.2)y, (t+s)with y1(¢) ... y1(t4+vi1—1) ...y () . . . yu (t+
vim — 1), we obtain a set of = Z;?’zl v;; equations that can be written in the form

Ri 9l~o = 0; (4.11.7)
whered; is defined by(4.10.2)andR; andp; are given by
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Equation(4.11.7)defines the minimal Yule—Walker estimate
7 = R p; (4.11.10)

based on the same time shifts as least squares estimates; larger time shifts and/or
overdetermined Yule—Walker estimates can be easily derived (#dii.6)

Remark 4.11.1 — It can be noted that only the blocks on the main diagon®; dfave
a Toeplitz structure because, in general,

E[yitt+9)yj@®) | #E[yi()yj(t +5)] fori #j. (4.11.11)
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