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Forecasting stock indexes based on a revised grey model and
the ARMA model

WU Zhao-yang
(The Department of Mathematics and Statistics, Concordia University, Montreal H3G 2H9, Canada)

Abstract: A hybrid grey model—autoregressive moving average ( GM-ARMA) model, constructed by combing the
GM (1, 1) model and the ARMA model, has two drawbacks. One drawback is that the GM-ARMA model may not

be optimal since the traditional GM (1, 1) model is not optimal. The other is that the GM-ARMA model does not
combine two sub-models properly; this may also cause the GM-ARMA model to be suboptimal. This paper tries to

first modify the GM (1, 1) model by introducing 2 parameters, the grey dimension degree and white background

value. A revised GM-ARMA model was constructed by optimizing all parameters in the GM (1, 1) model and the
ARMA model simultaneously. For convenience, we called this revised GM-ARMA model the RGM-ARMA model.
Experimental results showed that the RGM-ARMA model has fewer prediction errors than the ARMA model or the
GM-ARMA model and gives a new solution for construction of hybrid models.
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ARMA ( autoregressive integrated moving average )
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(315,002, FIE n+1 MR ETRINE 2, , RIG4
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Table 1 Comparison between different criterions

# M T waee/ %
AIC 1.793
TAE 1.836
BIC 1.946
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MR B GM-ARMA 8. HEBREMA 6 M
BEARBUK S 0.6 # . GM(1,1) R#HFT K
W, FHxF K %28 T ARMA (3, 1) BB 64T
. AT RO A (e, ,p,9) =(0.6,7,1,0) E 4
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H I, #33E RGM-ARMA #8 X TSX 88055 127
A R TRIME, R AT E] 2000 48 1 B 2 HiY H 2RIk
B TNE 8 953.2. XFTF56 128 MR, K FHFF 46
B 127 A58 37 B B GM-ARMA BEREIR T, LA
MSHE, FTLAS M 2000 451 5 2 H—20004E2 F 6
H 23 26 N IEHE. BN owe i
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2_6,'=127 : %;
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1, HAte,
% GM-ARMA I - 30F 45 ik # GM (1,
1) BRI , X ULBA AL M) K 4 B A 3 Wi v LA
A, B BB T JLASAS IR B K 6 4k 8 R S ST
GM(1,1)#%], T X5k 22 Fl % FA i BIC VMR Ay
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Table 2 Comparisons between models

_37,'-1) >0;

B’ O Owee/ % oo/ %

ARIMA 4500.16 1.95 57.69
GM(4)-ARMA 4 217.92 1.79 55.11
GM(5)-ARMA 4 132.28 1.71 57.19
GM(6)-ARMA 4 230.92 1.78 55.26
GM(7)-ARMA 4 319.07 1.81 56.19
GM(8)-ARMA 4 328.08 1.83 57.26
GM(9)-ARMA 4 361.71 1.87 57.17

RGM-ARMA 3 852.97 1.69 53.84

72 WLIAH , RGM-ARMA #E R 3 Fh Fi )
REA/NT ARIMA #EIF1 GM-ARMA 5% i) - Fp
44, X BB T RCM-ARMA £ 54 7 52 Bk op 2 7]
7.
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ARSI T F 59 GM-ARMA A GM(1,
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1) BRI ARMA AR 5 — 2038 9 DB B, B 28
TEFb € B RNRE LR H AR TR
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BIR RS R R ZE /N T ARIMA 2R GM-
ARMA $iR). FEERR, B T —FFEsr 44
BRI B, S s A A R AR, BT A
HET ZMHAEE L BERRNRERR R
R T ET TAE MERRES. GM(1,1) F1 ARMA
B AEE, BR W LI T TAE HERIE 7 H A
BRI A S EL. Flin#£ T TAE N GM(1,
1) B A ARMA BRI 26 AR B3 du T
PASH R HA B SERR IR 00, B B i ISR & A &
A, N B R A7 B H GDP X it A ¥ 5]
i, 7T MBSO, MAPE WERISR 57 GM(1,1) il AR-
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