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A Modeling Technique for a System of Unknown Structure

by Akira KikuTA and Yuji Kamiva

This paper proposes a technique for modeling a system of which the structure is
unknown. The algorithm of this technique belongs to the method of succesive deter-
mination of variables. '

This proposed technique is applied to two simple illustrative examples. The
results obtained are compared with those obtained by the revised GMDH (Group Method
of Data Handling) algorithm using the Prediction Sum of Squares (PSS) as a criterion
for model selection and the GMSM (Group Method and- Structural Modeling) algorithm

respectively.
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determination of variables.

The modeling algorithm with successive
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Table 1. The data used for modeling
STEF X( 1) X( 2) X 3) X 4) Y
1 0.00000E+00 0.00000E+00 5.00000E+00 5.00000E+00 4-40000E+00
2 1.00000E+00 3.00000E+00 1.00000E4+00 4.00000E+00 2.460000E+00
3 2.00000E+00 5.00000E+00 4.00000E+00 3.000005+00 1-30000E+01
4 3.00000E+00 2.00000E+00 2.00000E+00 2.00000E+00 4.40000E+00
5 4.00000E+00 0.00000E+00 3.00000E+00 1.00000E+00 4.40000E+00
4 5-00000E+00 4.00000E+00 2-.00000E{1Q0 0.0000QE+0Q ?-40000E+0Q0
7 0.00000E+00 5.00000E+00 4.00000E+00 1.00000E+00 1.02000E+01

)

9 2.00000E+00 0.00000E+00 S.00000E+00 3.00000E+00 4.20000E+00

. e ; . 4. -
11 4.00000E+00 S.00000E+00 4.00000E+00 S.00000CG+00 1.460000E+01
12 5.00000E+00 3.00000E+00 1.00000E+00 4-.00000E+00 5.80000E+00
13 0.00000E+00 0.00000E+00 3.00000E+00 3.00000E+00 1.70000E4+00

Input-output relation ; ¥=(0.1+0.2X;+ o.3x2+o.4x3)2+A
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Input-output relation ;Y=(0.1+0.2X1+0.3X2+0-4X3)2

The output data used for modeling
Our technique

- +— PSS

15

101

1 1 1 K L 1 J

1 3 5 7 9 11 13
B—2 AFiEELFUFHR (PSS) v 5% RE GMDH i X % 3l i

Fig. 2. Comparison of an estimation by our technique and it by the
revised GMDH using the Prediction Sum of Squares (PSS).
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Table 2. The data used for modeling

STEF:. X( 1) X¢C 2) X¢ 3) X 4) X¢C S5) Y
1 1.24260E+01 9.93B00E+00 1.029005+01 9.94500E+00 1.075905+01  6.41120E+01
2 1.01110E401 9.96100E+0Q0 1.22720E401 1.0494QE4Q01 &.8100QE+00Q 6-36640E+0L
3 1.16840E+01 1.078005+01 1.114705+01 8.79200E+00 1.025305+01  6-31410E401
4 1.06940E+01 1.04200E401 1.05290E401 8.98000E4100 9.90000E400 6.12110E+01
5 9.73300E+00 8.40300E+00 1.13430E+01 9.55300E+00 9.88500:+00 §.75480E+01
6 9.44300E400 9.45500E400 9.7710Q0E+00 9.71800E+00 1-1133QE{01 $.94410E+01
7 9.24200E+00 1.03890E+01 1.01830E+01 9.10800E+00 9.83%00E+00 5.90240E+01
8 1.14080E+01 1.23630E401 1.01150E401 9.72300E400 1-03920E+01 6-3IB00E+QL
9 9.33200E+00 8.72400E+00 9.2050054+00 8.77000E+00 1.08450E+01 5.53560E+01
10 9.22100E400 9.78800E+00 1.04780E4101 8.76100E+00 1.08440E+01 5.82550E401
11  9.78900E+00 9-87700E+00 9.94300C+00 9-668005+00 1.00420E+01 5.946B820E401
12 9.22500E400 1.05470E+01 8.41400E400 1.08860E401 8-.80100E4100 $.63960E+01
13 1.02410E+01 1.13250E+01 1.11580E+01 1.034905401 1.07710E+01  6.30920E+01
14 1-10440E+01 B8.81300E400 B8.48400E400 1.046060E+401 2-03100E400 $.82370E+01
15 1.07480E+01 1.09940E+01 9.99100E+00 8.89300C+00 1.09770C+01 6.-18810E+01
16 9-.04400E+00 1.14410E4+01 8.85300E400Q 1.19290E+01 1.11900E+01 6.23790E+01

Input-output relation ; Y=X;+Xp+X3+X4+Xs+A
U EoE, AFECREShE T, TUFEHR (PSS) % M v % & R GMDH
BOGMSM 74 =) XAk hBOhTET AL VAT ABERLDLELZTERD, *
FALCEENDER L LBNWERTH D Z LAVRShi,
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Input-output relation ;Y=X;+Xp+X3+X +Xs
The output data used for modeling
— +«— GMSM

—— ——Our technique
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B—3 AFp:+ GMSM = X % 5E{fio L

Fig. 3. Comparison of an estimation by our technique and it by
the GMSM.
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