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Sales Forecasting Based on Multi-dimensional Grey Model and Neural Network
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Abstract: Accurate sales forecasting is important to the fashion enterprise, such as apparel and accessories, handbags, wallets. However,
it is a challenging problem since the requirements from consumers can be influenced by many factors. In this paper, the sales are
forecasted based on an improved multidimensional grey model (IGM(1,N)) and artificial neural network (ANN), where the multi-
dimensional grey model is used to model sales data while the neural network is used to correct the errors. The advantage of the proposed
hybrid model is that it considers the relation between the sales and the factors that influence the customer requirements. The performance
of the proposed hybrid model is evaluated with sales data from Ali-TianMao, and the experimental results demonstrate that the proposed
hybrid model is superior to the existing sales forecasting models.
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Table 1 The forcasting performance of different algorithm in Dataset 1
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MAE 31.0 37.5 41.3 45.4 62.4
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Fig.9 The sale sequence for pre-processed Dataset 2 Fig.10 The comparsion of algorithms on Dataset 2
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2 o BUR BLIGM(LN) W SR 4 2 I TIIAR 25 /T GM(L, 1) TR 22, 3 B A2 2R 48 2 B IGM(1,N)
FRILT GM(1,1).LL RMSE AP AIFRE EELM 5Lk HIIR 2208 12.0, 208 I8 TR & B RSk ) 12,7482,
MAPE 1 MAE {E 1% 22 PF 5 br o, TR A 8 BE S35 10 F0000 5 22 W1 A /DN T LAt J LA 00000 55005 G o VR 5 8 e S99
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Table 2 The forcasting performance of different algorithm in dataset 2

T2 SPEAAEEURS 2 MARILLEL

BABARESY:  ARIMA  EELM  GM(1,1) IGM(1,N)

MAPE(%) 13.8 40.4 24.0 23.6 19.0
RMSE 12.7 19.4 12.0 12.1 12.5
MAE 7.67 16.7 11.57 10.6 9.6

4G 1 10 AIEE 2 1T DLEAh TR G R AR VR I TN 45 S N B2 A H0HE 4R 2 A I O, O LR ZE TN BT A
BA BB 2 LRBUER T H A LA H %
55 XHIEEIAITM

STEARAE 3 (AH &7 5T T B S 3 2 AR 7 A B 11 R, xR A seie 36 113 280E. - 12 At
ONFIH GM(1,1)5H . EELM 8.3k, ARIMA 53k, IGM(1,N)FEZEANE & fe Bt B 11 sh 2 LU I 20
B B AR AT TR AS B 0 45

B 12 W] BUE A BT GM(L,1),IGM(LN) X B4R 3 1R85 & (10 TR0 25 5 58 4230 s bR &= 1% 5. EELM AN
ARIMA S35 10 T AR 5 5 B F0 8 BB B0 — 5 AR 22, V4 8 i SRVl 8 2 1) 000 g B2z 30 S B () 4 .

3 ONBFEEIT AR AL 3 WA E AT TG 3 Rl 220 7 IR 22 B R o B AR Ay KR S R
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Fig.11 The sale sequence for pre-processed Dataset 3 ~ Fig.12  The comparsion of algorithms on Dataset 3
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Table 3 The forcasting performance of different algorithm in Dataset 3

® 3 BAEEEHERE 3 MRILHE

REHEESYE  ARIMA  EELM  GM(1,1)  IGM(1,N)

MAPE(%) 23.0 30.0 34.5 24.0 28.3
RMSE 15.0 12.6 13.7 14.4 13.0
MAE 10.6 11.1 12.0 10.6 10.9

SEEE 12 fn3 3 Nl LA E R AR 3 (AN S TN L VR A R B S 1 T e LA A T A L B
5.6 XtHIBRE4RITN

WTHHE AR 4 BB T AT AL B S A5 B B 7 AU W B 13 Bn X A S ieh JEE 171 &80 18 14 P
ANAFAH GM(1,1)E . EELM Hi%. ARIMA 83, ASCdu i) IGM(L,N) BEiE AN & 8 fe kX & 13
25 LLUJE 1 20 S5 85 SR EEAT TRINAS 2 0 245 1.

Bl 14 GM(L, 1) X 8 & 0 T 00 46 26 PR B0 78 — N A AR08 1 KT b, 5 SRR B i il S ORI B
IGM(L,N)HH EE GM(1,1),5 T2 4 & i 28 38 4230, T 2 SR B8 47 . BELM. T h 2 A B ARIMA FVRA % e 532,
i 225 S B 4 i i R IR VR A R BB ARV BRI B L M T A 4R 4 R R AR Ak, TR B SE PR A = iffi 28,

T 4 NE P EIEIT IR AL 4 W RT3 FhiR 220 7 SR 22 L R i B AR A KRS R
TN 7% 0 0 45 SRR i — P 22 00 0 O VR R AT VT 1 4% 22 e /ML

R 4 AR 4 85 E T IGM(LNR L T GM1, DEIELIE &8 i H VLA ARIMA BIL R Z /N
T s 3 FEERAEERREER MAPE 5 27.5%/NT ARIMA 1 34.3%. F: A T 1 72 V1 € 48 b B i oK T
ARIMA H3%E, X2 B T8 RRA F A BE £ 4 AT BN, 155 K M7 &5 5 52 Fr e f 22 55 K, SR 4
RMSE Fl MAE v 523 sUPF A% 52 22 i 2 H I B A i3 22 308 KA I 00 AR N B B3 46 K 2 S0 S T E 2 5
SEBR B FE RT3 3 B R P — s 15 22 7 2OME DA A DT 00000 592 1 T 2% 2.

Table 4 The forcasting performance of different algorithm in Dataset 4

x4 BAEEEAURE 4 MRILE

AR ek ARIMA  EELM GM(1,1) IGM(1,N)
MAPE(%) 27.5 34.3 41.5 87.3 422
RMSE 18.9 13.4 15.8 27.4 31.8
MAE 12.0 11.11 14.3 24.4 22.5

iR 12 MR 438G B BEEIEMN ARIMA S SR 4R 4 (A E RN T 5340 3 R RE IR & B B SE

© PEBEERKCEIFR  htps/www. jos. org. cn



Fhx FA

T % R EARR) BAY 2 M 440945 & T

F TN 5 SRS T T S B A4 i 2, TR ZE DN U IR T ARIMA B3 ) Tl 22 2.

200
180

160
140 F

120
100
80
60

)

40t

20

0 - R
0 20 40 60 80 100 120 140 160 180
KE(T)

Fig.13 The sale sequence for pre-processed Dataset 4
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Fig.15 The sale sequence pre-processed Dataset 5
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Fig.16 The comparsion of algorithms on Dataset 5
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Table 5 The forcasting performance of different algorithms on Dataset 5

R"E  SPEVAAEERSE 5 MRILEL

BERRESY:  ARIMA  EELM  GM(1,1)  IGM(1,N)
MAPE(%) 23.1 31.2 343 66.2 21.7
RMSE 40.7 71.4 58.2 95.5 71.6
MAE 31.8 48.9 48.6 85.9 39.3
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