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ID6

ARMAX
|dentification

6.21 EXAMPLE 6.7

This exampk refersto the gas power plart of Pont—su-Sambe alreaqy considerd in
ID3.21 As afirst step an high orde ARX modd with orde n = 36 and structure
v = (12, 12, 12) has bea identified and the standad deviation of its residuas used
to scak the datg the first output has been divided by 16.3771 the secom by 4.3766
ard the third by 3.8886 Models with structure increasig from v = (2,2, 2) to
v = (7,7, 7) havethen been identified Table 6.1 reporsthe correspondig standard
deviations of the innovatiors of the associaté predictos ard the values assumd by
loss function (6.20.4)

Theseresuls show the modes effect of variatiorsin the orde of themodd fromn = 6
ton = 21. Consideriigthen modekwith orde 9 as areasonald compromig between
accuray and compkxity, the structure (3,3,3) (4,2,3) (4,3,2) (2,4,3) (3,4,2) (2,3,4)
ard (3,2,4 have been compared The resuls reportal in Table 6.2 show how these
variatiorsin themodé structueinfluenethe standad deviations of the corresponding
predictors The values reportel in Tables6.1 and 6.2 mug be comparé with the
standadl deviations of the outpus given after scaling by oy, = 29.18, 0,, = 39.57
ard oy, = 55.23.


LEVEL

Module ID6.21 concerns the following levels:

ADVANCED (extended)

On the right the author as seen by Fabio Vettori.

CONTENTS

Module ID6.21 describes the identification of the power plant already considered in ID3.21 by means of a multivariable ARMAX model estimated by PEM algorithms.


ARMAX IDENTIFICATION: 6.21 EXAMPLE 6.7 ID6.21.2

v O¢y Oc, Oey V(6) PPCRE
(2,2,2) 1.36 1.31 1.P9 5.23 3.09%
(3,2,2) 1.21 1.20 1.p7 452 2.88%
(3,3,2) 1.19 1.17 1.P9 4.45 2.85%
(3,3,3) 1.18 1.16 1.p4 4.28 2.80%
4,3,3) 1.19 1.16 1.p2 4.25 2.79%
(4,4,3) 1.17 1.15 1.p2 4.18 2.77T%
(4,4,4) 1.17 1.14 1.p2 4.16 2.76%
(5,4,4) 1.12 1.15 1.p1 4.04 2.72%
(5,5,4) 1.08 1.12 1.p2 3.91 2.67%
(5,5,5) 1.09 1.13 1.p0 3.91 2.67%
(6,5,5) 1.09 1.10 1.16 3.74 2.62%
(6,6,5) 1.06 1.09 1.19 3.73 2.61%
(6,6,6) 1.06 1.08 1.14 3.99 2.56%
(7,6,6) 1.07 1.06 1.14 3.97 2.56%
(7,7,6) 1.07 1.07 1.116 3.64 2.58%
(7,7,7) 1.05 1.06 1.07 3.37 2.48%

Table 6.1 — Performance of 16 different models

% Oey Oep Oeq V() PPCRE
(3,3,3) 1.18 1.16 1.p4 4.28 2.80%
4,2,3) 1.18 1.19 1.p4 4.92 2.88%
(4,3,2) 1.20 1.18 1.p7 4.45 2.85%
(2,3,4) 1.38 1.23 1.p6 4.28 2.80%
(3,2,4) 1.18 1.20 1.3 4.25 2.79%
(2,4,3) 1.45 1.36 1.p7 4.18 2.77%
(3,4,2) 1.20 1.19 1.p4 4.16 2.76%

Table 6.2 — Performance of order 9 models with different structures

An even more effective picture of the performance of the whole family of the models
described inTables 6.1and 6.2 (covering 16 different orders and 22 structures) can
be observed inFigures 6.21 6.22 and 6.23 where the actual outputs (continuous
lines) are compared with theorstpredictions (dotted lines) over the whole family of
models: the curves are almost undistinguishaliégures 6.216.22 and 6.23 report
also, in the same scale but translated, the innovations of the worst predictor.

It can be of some interest also to evaluate how previous models fulfill the assumption
of independence between the components @f leading to loss function(6.20.4)
In general, even if some improvement can be observed on higher order models, a non
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negligible dependenecan be obseved.

Output 1
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Figure 6.21 —Output 1, its word predicticn and associate innovatiors (red lines)

Output 2
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Figure 6.22 —Output 2, its worg predictian and associate innovatiors (red lines)

Output 3
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Figure 6.23 —Outpu 3, its word predictian and associate innovatiors (red lines)
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