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Table 1 Compare of forecasting results and error of three models

g FEA P (In-sample) £ FEASH (Out-sample) $HHEHE
MAE MSE MAPE (%) MAE MSE MAPE (%)
GMDH 26.227 1737.636 2.032 16.559 358. 106 0.931
J7# 1(GAANN) 22.735 1298.635 1.903 12,655 276.753 0.692
77k 2(MSOA) 17.528 1023.564 1.245 10.475 205.125 0.509

* FEAS P EHE AR - 1996. 01—2004. 07 ; B2 SME 5 : 2004, 08—2005. 07

MR 1 AE 3 4R EETLLUE Y, GMDH-
GAANN B3 7E MG BE B4 GMDH H k& T
2, M GMDH-GAANN i #F & ¥ (MSOA) X
GMDH-GANN 7EF M E N A T #H — £ MR &,
VBB R B R YIS AT R i —
FIEAL PR 2 IR 254

5 MSOA EiZ WSt ay i — iRt

AATFIFLE 4 TR AR R ARE
%, #E— B RIT MSOA B 7% 76 48 7 #2245 i Uit
SRE T ISR B R U I 2 R )
WA HE R 4 3T 1R 2/ F 0.001 3% %58
GAANN Bk (7 D) UIZR R Ei AR 1 000 K,
XFF MSOA Bk (5 2) IRk B KR 500 K.
ANN R ) Matalab 6.5 fA2E , 2 W4 K AR

FEREN 6 (BN 1 ~6 MEED) , MIERER
BEETABREN1~8 N BHEW AN
A, XFEETE 6 x 8 = 48 PRI I 2 48 5 M HEA TR
I B UGAE ST 10 IRECEYEE iR G 45 Rt
A HTitE VIR RIS R 4.1 75
MIREERITUEL, UHEMELE R
3xSx 1 RH, #F¥%E GAANN B (F¥E 1)K
TR 43 #1220 2% 0 18 B W SO T 1B I [m) R, 7E 1R E
f 1 000 YIlZR K BM R BE ik 2 BUE M1 45 B AR
(0.001) (4 4-a) ; T {F B #H BB -——MSOA BB
B 2), 7658 1 I 4Rt 2 4 R R 8 B e
R Y [a] (AN 4-b) , SRTTHFESE 2 g2
R, R 7S ) 465 A B A 422 I 445 5 e Ao R 33 WA
B B AR (AN 4-¢)  NIRBR LS R ITUEEWEZ
MSOA Bk RIFR WSSt B S B/R T 4N
3x 5 x 1HHZE ML, MR & T R ARME L
710 W ZRr A DI hmst i) ) o B8, 6367 MSOA B
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E,SLE A A B AT BT R E ST EAA M “
106 3? 10
f 107 1010720 30 40 30 60 70 80 90 100
,:i 104 Epochs
E oo ¢ MSOA-824
T M4 GEREEEEN MSOA Ml SRR MSE
£ o (B RE LA 3% 5x 1 AE)
—:j Fig.4 MSE in the training process using two different algorithms
1o (the neural network structure is 3 x 5 x 1, for example)
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a FB o B A
8 - Y e
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E Rt et
Zw B
& S B o]
= 107 = T A
= 10 Zst- Ao i
£ ® / \ PN .
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& \ e v
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1074 L P 3 . \f" . n L 2
0 50 100 150200 250300 350400450 500 I 2 3 4 5 6 7 8 9 10
500 Epochs YR
b.MSOA-F 1
Bs5 A#gGsEeRellgaa
(AHZREE#A 3x5x 1 AE)
*2 FABHEENHZSREIISE 00RBERER
Table 2 The comparison of both algorithms after 10 training runs
HERE 1 2 3 4 5 6 7 8 9 10
Y Zrat ] /s 3.8 5.5 3.2 3.8 4.5 4.4 4.7 3.7 4.6 4.2
MSOA PERE(E /1073 0.43 | 0.97 | 0.48 | 0.45 | 0.57 | 0.98 1 1 0.99 1
a5, 4ic3 0.97 Y Y Y Y Y Y Y Y Y
YRt /s 7.6 8.5 8 7.6 7.8 8.3 6.8 7.7 7.8 8.1
TEBE HeEEfE /1073 1.75 2.19 2.1 1.75 2.11 2.16 1 2.12 1.82 1.89
stk N N N Y N N N N N N

*Y: WEFEINGE RSP BIRE(<0.001); N: HERMEI%EBA KB BARHE(>0.001)

R RBRMBFENRE, R EEEERIR
6 Z5FRiE DU , ARHAE i E R &, ik
A0 RS R SR, R BB BRAE 7
ASCRIF B A BARIZ I (GMDH) 52 M4 H(MSOA), PRt e fE MZE A R BN 45 4544, | 57
BRI S ARREZRRER I HEMERANE  ETREHEENHENSHE RN EER

AETHE MBS A SR TR Y. B REORE TRERETMEMSN R, 56
[R5 EERR B LS R P BBV MRS (OB RE T B AL S s 2 R RE T
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Neural network forecasting model using multi-stage optimization approach based
on GMDH and genetic algorithm

ZOU Hao-fei', XIA Guo-ping', YANG Fang-ting*
1. School of Economics & Management, Beihang University, Beijing 100083, China;
2. Beijing Simulation Center, Beijing 100854, China

Abstract: This paper introduces a multi-stage optimization approach (MSOA) used in genetic algorithm (GA) for
training neural networks to forecast the Chinese food grain price. We divide the training sample of neural networks
into two parts considering the truth that the recent observations should be more important than the older ones. First-
ly, we use the first training sample to train the neural network and achieve the network structure; Secondly, we con-
tinue to use the second training sample to further optimize the structure of neural network based on the previous
step. Aiming at the characteristics of neural network structure, a model using a hybrid GMDH and artificial neural
network is established. It can make the selection of input-lay units easy and improve the ability of rate of studying
and the adaptability of neural network. Empirical results show that the neural networks based on MSOA can mmprove
greatly the global convergence ability and convergence speed of most networks. Furthermore the result indicates that
the combined model can be an effective way to improve forecasting accuracy.

Key words: GMDH; multi-stage optimization approach; genetic algorithm; artificial neural network
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