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3.1 ARX MODELS

ARX modek are the mog simple membe of the equatia errar family; they describe
equatia errors by mears of white processesMaking refereneto SISO mode (2.1.5)

yit) =a,yt—D+ ... o1yt —n)+Buut—1)+ ... +Bru(t—n)+e(t), (3.1.1)

e(-) will be astochastt white proces with null expectel valug E[e(r)] = O, tha is
assumd asindependetof theinput sequeneu(-). Theinteger n definesthe orda and
thememoy of themodel TheletteisARintheacraiym ARX denoetheautoegressve
partt of the model| while X refers to the presene of an input i.e., derived from aterm
usel in econometricseXogenos variabke (othe interpretatios deiive the X from
eXternal).

Modd (3.1.]) can be easily extendel to the cae of processewhete the input
acswith adelay, ny, equato afinite numbe of samplirg intervals the corresponding
ARX modd will be

y(it) =0yt —1)+ ... +a1y(t —n) 3.1.2

+ Buut —ng —1) + ... + pru(t —ng —n) +e(t).
It is comma to conside ARX modek of type (2.1.8) i.e. with differert values of
the memoy associaté with pag inputs and outputs since this does not introduce any

generalizatia or advantagewe will deviate from tradition using only modek of type
(3.1.1) Considerimgy the polynomid form (2.1.6)

gz Hy@) = pHu) + e (3.1.3

where

1

gz hH=1-azt—.. .~z (3.1.4)

pH =Bz .+ ", (3.1.5)


LEVEL

Module ID3.1 concerns the following levels:

BASIC
STANDARD
ADVANCED

Playing ants have been designed by Fabio Vettori.

CONTENTS

Module ID3.1 introduces the structure of single-output ARX models and describes how ARX processes can be interpreted.
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it is possible to rewrite mod€B.1.1)in the significant form

B fz)g‘li u + oy e = G Hu@)+FE Hewr)  (316)

or, using forward notatio(2.1.13) in the more common form

y(1)

_ P s 2
() = pra u(t) + s

e(t)=G@u@)+ F(z)e(t). (38.1.7)

Figure 3.1.1 shows the structure of ARX processes describésl. byr)

e(t)—» Z

1

u(t) ——» p(2) 70 — y(1)

Figure 3.1.1 — Structure of an ARX process

Making reference t¢3.1.7)it is also possible to partition an ARX process into deter-
ministic and stochastic parts as shown in Figure 3.1.2.

e(r)——> qz(';) v)

p(2) y()* J/
u(t) ———» 7) y()
Figure 3.1.2 — Partition of an ARX process
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