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Revised GMDH Algorithm Using Prediction Sum of Squares (PSS) as

a Criterion for Model Selection

Hiroyuki Tamura* and Tadashi Konpo*

In this paper a revised GMDH (Group
Method of Data Handling) algorithm is de-
veloped in which we do not require to divide
available data into two groups; training data
and checking data. In this algorithm, all the
data can be used not only as the training data
but as the checking data, that is, the Prediction
Sum of Squares (PSS) calculated from all the
data is used as a criterion for selecting inter-
mediate variables and for stopping the multi-
layered calculation.  Therefore, the identified
results do not depend on the heuristics of °
dividing the data into two groups. Furthermore,
the revised GMDH developed in this paper
automatically generates optimal partial poly-
nomials.in each selection layer. The revised
GMDH, therefore, has flexibility much better
than that of the basic GMDH in constructing
a complete polynomial. The revised GMDH
algorithm is applied to a simple illustrative
example and compared with the result obtained
by the basi¢ GMDH algorithm.
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Fig. 1 Generators of intermediate variables

i3, (2)RonEEBOERERFERERORICEAL
EaiiE, T75(8)ic Gauss-Jordan D EEEABEH
U, BmFlEOIENAERELELTS. HicmBEBOD
EHAERAERRNOMCEH T HEIIL, 8 (m+7)
FIB Ot faEs Gauss-Jordan OEEHERNT
HETS., ChsOBREETHICEEL T, PSSEE
SN TEEREBRE S ERROPICERL, %
LT, PSSEB/NCT 3EMOMAEZBIRL B#N
BoERAsERT 2. Fig.lik, cokdkLT
BRI 285ER0AE 4BEOPHERORER S
Y. hHERORESR G, G2 TRIOOEHOHM
A Fbh, GLG3 TRKKOBMSTONS.
GLIIHIBER UPHERAERET 5.

3.2 HhHZEHDOBETER

HOBRINEEEHSRERC L > THREST
ZEERIcH LT PSSOEDNR VS DA LEE
DBIRT 2. CCT, K#ERETIR PSS oEBEL
TARREERDAEREL TV BE1), THERDZR
REBLZIERKRELSED T ENEZLL. F
7o, HERBETR, BIREAROHDERZT-> T
372, WO DEEEEBT S E, HAEKICHL
THIBREOHRPRIES B, HAEREEUL -4
A - 2 PEEEMENRI LD S, chickDd, E
—OHIEESRET 2 EIB0BE B0, B - 7c
4 & DS ROBEESKRECEDPL TS, D
5e, R—ohlERR—2>042EET 5. COB
ERRRT % &, BBROMAYE XCHRIOBEMSKE
CFbhis Ry, chicf- THRER G4 OEEDs
#inL Tl 3. ,

3.3 ZEHEOVEOTUD ;

RERBICBNT, HOBRINBSERINOR
HEEHST AT G4 CiE-7 & S BOREREIT LY
3. chiz, 35IKEZERSECHEROEAEE
KUK oM Thn s, A—ORMHERERE
L, PSSOEMKEINELLELDTHS.

3.4 FHfEOCHE

VX?L@%%%%ﬁ@,%%EK%Gk¢%§ﬁ

1 : Self-selection

Gl, 62, 63 : Generators of the optimal partial polynomials

Fig. 2 Block diagram of the revised GMDH
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Table 1 Input data in the interpolation points

No. | = =z Zs Zy -
1 0.0 0.0 5.0 5.0 4.4
2 | 10 3.0 1.0 4.0 2.6
3 2.0 5.0 4.0 3.0 -13.0
4 3.0 2.0 2.0 2.0 4.4
5 4.0 0.0 3.0 1.0 4.4
6 5.0 4.0 2.0 0.0 9.6
7 0.0 5.0 4.0 1.0 10.2
8 1.0 1.0 1.0 2.0 1.0
9 2.0 0.0 5.0 3.0 6.2
10 3.0 2.0 0.0 4.0 1.7
11 4.0 5.0 4.0 5.0 16.0
12 5.0 3.0 1.0 4.0 5.8
13 0.0 0.0 3.0 3.0 1.7
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Table 2 Input data in the prediction points

E14B H 5B

Table 3 Change of mean square error in
the interpolation points

(a) Case; 1,1

1-st layer ‘ 2-nd layer

No. Z1 X2 xa‘ . T ¢
1 1.0 1.0 2.0 2.0 2.0
2 2.0 5.0 3.0 1.0 10.2
3 3.0 4.0 1.0 0.0 53
4 4.0 0.0 4.0 1.0, 6.2
5 50 . 3.0 0.0 2.0 4.0
6 0.0 5.0 5.0 3.0 13.0
7 1.0 2.0 1.0 4.0 1.7
8 2.0 0.0 4.0 5.0 4.4
9 3.0 4.0 2.0 4.0 7.3
10 4.0 5.0 3.0 3.0 13.0
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Table 4 Changes of RSS and PSS

“1-st 2-nd- | 3-rd 4-th 5-th
layer | layer'| layer | layer | layer

1.29 | 0.642 | 0.450 | 0.450 | 0.450
2.26 | 1.00 | 0.689 | 0.574 | 0.574
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