Lec6 - ARX
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ARX model name stands for Auto-Regressive with
eXtra input or Auto-Regressive eXogenic.

Systems classification Two class of models:

« Endogenic system is a system without inputs. < AR

« Exogenic is a system with inputs.
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The resulting MSE-based loss function is of the form

Z(b) = % Z (y[-n] — brxln — ff]))z (19.3)

with the solution by

d<(b)
db

= Z(y[n] — bp(n — k))(—z[n —k]) =0 (19.4)
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The corresponding solution is

3, y[n]xn — k]

Y n—k (19.5)
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Cross-Correlation Function The resulting coeffi-
cients are related to the cross-correlation function,

Ryeylk] =) a[nlyln—k|. k= —L+1,...,L—1 (19.6)
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The ARX (p, q) model is given by

yln] = ary[n — 1] + -+ + apy[n — p)
+byz[n— 1]+ -+ + brx[n — k] + €[n]
b, x{n]
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Example 19.1: ARX(3,3) model with signals X i o z
z[0] 0 0 ylo] o0 0 b y[1]
x[n] = z[0],x[1],..., z[7] 1:H a;}u} ([]] -yH yﬂ ?] b; yﬁ
] = . ., x2] x[l] x0] w2 w1 |0 by Y3
y[n] = y[0], y[1], ..., y[7] 23 o2 o] o3 o2 wl] :u M
The required difference equation is j%{ i}i} :E{ g% im g% :ij z%
g[n] = ayyln — 1] 4+ asy[n — 2] + azy[n — 2 6] z[5] =[4] yl6] w[5] yl4]] L7 vl7])
¥

+ biz[n — 1] 4+ bax[n — 2] + bgx[n — 3| X A)

Find prediction of [8].
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