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A Combined Prediction Model Based on Grey Artificial Neural

Network and Its Application
Xuan Ping"?, Liu Jianning’,Li Guocheng'
(1 School of Mathematical Science, Anhui University, Hefei 230039, China;
2.Department of Mathematics & Physics, West Anhui University, Luan 237012, China;
3. Department of Engineering Management, Luoyang Institute of Science and Technology, Luoyang 471023, China)
Abstract: To forecast GDP gross, a combined prediction model is built on the basis of BP neural

network and grey system theory. Then based on the GDP gross of Anhui
(from 2005 to 2007) is forecasted by grey neural network combined model. The results

gross of Anhui
show that the prediction accuracy is improved.

(from 1992 to 2007), the GDP

Key words: GM(1,1) model; BP artificial neural network; combined forecasting; GDP gross



SR EBPRH GDP S AL & TR BT [H RRAE <

(= T, X, Z=E,  Xuan Ping, Liu Jianning, Li Guocheng
(== e 57, Xuan Ping (%RUKS, BUFRHESBE, 2B GIE, 230039; VG4 B, BOL R, 2/l /N%

,237012),  AEET, Liu Jianning GEPHEE T2, TREAFHLAR, IR, VB, 471023),  F[H
Ji%, Li Guocheng (LUK, HOARYF 2B, 41, L, 230039)

% BB

HELT) 4 JOURNAL OF HUANGSHAN UNTVERSITY
B0 2009, 11(3)

51 B 0

L WFFISE 20T XU XUAN Ping. LTU Jian-ning 2865 A 128 M2 414 TSI B WIS —H e 2

5244122008, 11 (6)
RO (1, 1) B BRI AF 245 £ 0% 6, N T ASh28 S8 41 £ B 57 TGDP i IR L. LA 2 8 1992200745 (U4 4 51, %§200545 20074 HIGDP 3t it
SR Koo U, S5 5\ T 8 8 B0 A A5 T UM 5

2 ITIESC B, BUSN. B P B Bt PR, IR AT, B AT e R b X it R 0 4 ) S

~PLARTI ) B 222008, 35 (24)

T (9068 02 [ 3 X PO P 8 A A R AR AT TN [J579:] SR I 2000~ 20054 FRIAF S 995 4 4 SEGM (1, 1) 8754, SR 12000~ 20054 J 2 95 4 4t 7.
ARIMA (P, d, q) (P, D, Q) sH%Y, JF-45 & I H N 25, 1t 37 2 TUER R IR TR RIBP N T8 9 2% BT, LA 20064 1 52 41 A 93 ZR I0AIE A PSS 5 (1) T 2 8L, 3
Wb AR5 22 RT3 2 /N ) FRIIASE R g S TSR, [ SR TGM (1, 1) B, ARJMAREIEY . 22 TR PhAR . BP Tl 2 190 4% 70 56 2006 45 il 45
RAE 9 FR (K T 43 30 9 126. 18/1077 126. 84/1077+ 98.95/10J5 FI111. 19/1077. LA AR (RHIXT I 25 4 A 19. 84%. 20. 49%. 5. 39%F1
4. 86%. BP N L AHZE W S5 ATy B A POARAY. (4598 10 45 A% 90 256 10 T, i 00 2 JLRIASE Y, g Lo ol A 8 RS e 1) — e ASE 28

3 WITIEIL A0, ANEE i P T AK A0 I A CBP 28 W 28 PR TR — 2 BUROIP 272009, 37 (24)

AR LTI A/ 22 S R F 0 R 7 S 2. AZR 0. 8 B, A 1T KA FFER T4 0 71, 4 rGM (1, 1) ey
J FFEEFHBPA T4 4% (BP-ANN) 4§ 5 2530 5L, S1GM (1, 1) BOMBEALIL AT I IE. 45 LW, L 45 U P — IIGM (1, 1) BT — S B 2008 1
A TR (10 1 ~2F1) FFg T SR JIER A AE20 1T~ 201845, XS M AN AP RIB KRS AT S B4 0 £

4IRS AL SRR, MK E . 2. KONG Ling=zi. ZHANG Huai—qing. CHEN Yong—fu.ZHAO Tian-zhong #

AR E R TN ERBIR -l BHE 0512008, 21 (21)

VAR A = W 7 AR AR R U A VORE A SR, SRAIVBSR R, 1 TP R T AR VR E8 BUR TN AR 2, FHGM (1, 1D BIRL, SR A :URIBP A A28
8 245 RT3 ) X 0 A 0 A e EA T 2 O 0. 36075 425 ) U 45 R S < BP N T8 (o) 24 AT UL 5 RS, HER IR (0 R RS, P AR 22 B K
SR AR BRI T 3RO IR, BRI — DA 1 i,

5. WP S I . 7R, b A, 25 4Mi. {445, Su An-yu. Li Heng.Pu Li-jie.Peng bu-zhuo.Fu Qiang & "RAGA-

BP #1258 0 46 A0 1) VL P Sl /K R P T —Hh BEA}2£2009, 29 (2)

SRFHBE TS5 K B 0 Ik 34 30 (RAGA) ARV AL BE iy Boe /D — Rk LIARALGM (1, 1) B S 4, JFHBP N TARZE S &, TEHL T 3 T RAGAFK) 44k I (368
FIBPA L [0 4% TR J2 FH A ASE R 0 11 S5 D AR S 7K LA JEA T 0 75 T, BP A 9 4 45 M 5 9 31 123, T 4 SR AR G52 22 A7 2. 33%, 5464
FRIGM (1, 1) FSEIRUFIBP 4o £ 199 248 RS TR0 T &4 SRAT LG, FRUIIDRS 1 &b 34402 0. 00 3oL SRS T, M2007 45 F20 124, %M X b R /K FEI4E FFF0. 3 m.

6. WITIESC Ak, Bl TR2%. YU Zhi-wu. XUE Kai. DING Fa-xing ACTAfHEE W 2% A6 IR HE 1 45 44 128 Pl v i 1

JH -BRE kAL T REAA42009, 6 (2)

R A (0 RGBS A FEDE (5 SR BT LA, LS I 266 2 SR [ S5 IS PR IE A, o A C0u Ao 28 1o 2% 21 5 S0 T T8 - 5 M AR AR Tl . 0
GM (1, 1) BERIFIBP AT AMELR [0 4, 20 N7 £ 5 Wk A AT A I 25 T BUASE AR A A AR 2. 22 H A B v e 1 S A B3 2, 5l e sl M IOR T JE 1)
SN, USSR T T IR) 13 A S [ S T g Jh Bt R A T i 4 R A T, IR U A £ R F I 45 SR8 A 4 SR R
s AR T LA Sl Vi 4 R AR A T ) A A L

7T BRER L. Biiete. B R 544 B Lot 0 2 S DT 0 LU — IR ok 55 B 7 2745 2003, 23 (1)

JHBP A LA 4 (artificial neural netfFRANN) FLi:5r BIXT CHLER HIPPRL, 1Cr17 /R G54 oty Bt 177 >0 W12, Ao T R ahdidfs S5 ek
TS, I NS T3 . 07 T =T :000 TR RE. 7480 T ANN B0 K5 FE LK €6 (1, 1) BEE K Lo st B IN W RTERS, A B0
BRI TR 7 I 2816 R AN A N CHLSS W B b — R TR Iy,

8. WIFIIRSC FMEE. ZHAO Ying. dalJAl. SUN Qun. ZHAO Ying. MENG Xiao—feng e 7kt 41 £ AR i ket 1) o 4k 1) 22

-~ RGi)i K 224112008, 20 (9)

ALt 0 A A RS M 1) B RS DA [, 23 A7 7 D77 S e 5 PR A, 83 T M B30 2 25 T IR BB AR, it — R A €0 200 5 A 283 A A ) s 10 T 000 4/
TL. RO A AR 1 JEARUZ: SR A CA,GM (1, 1) RS0 T 7 S0 A v B 7 4 (e ek il 4 FJBT%I)\AR&Z‘LJ\ BP A T A28 ) 4 RE TR B R W] FABE — 5 1) 4L
AT T B ALY 5. 7 FLS I W]« A O A A AR SE . T ASHE RS ANREA . AR (R a5, 3 45 A oA ) s £ 000 4/ 2.

9. WIS DL AR, B AR, SR, T AR, AR, UK I 5T IR A (0 i I 465 ) A3 il RE DAY 9 5 A I

T = [ R 52008 (18)
T ST B U 01 VA0S 2 S DK 22 6 L, BEPTIGM (1, 1) JR (s FUMAS TR RIB A, T2 o 4 B8, e 7 T TR PR A S Rty 9 e d
BP0 24 TR, EARR 1995~ 2005 44T T SL40R, TR T 3 FE 75 20204 RG22 B KA B R el 086 AKGZ FOMLRBI RISV 2 FIFR B

=
(i



http://d.wanfangdata.com.cn/Periodical_hsxyxb200903011.aspx
http://www.wanfangdata.com.cn/
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%a3%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bb%ba%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e5%9b%bd%e6%88%90%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Xuan+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Jianning%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Guocheng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6%2c%e6%95%99%e5%ad%a6%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e5%ae%89%e5%be%bd%2c%e5%90%88%e8%82%a5%2c230039%3b%e7%9a%96%e8%a5%bf%e5%ad%a6%e9%99%a2%2c%e6%95%b0%e7%90%86%e7%b3%bb%2c%e5%ae%89%e5%be%bd%2c%e5%85%ad%e5%ae%89%2c237012%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6%2c%e6%95%99%e5%ad%a6%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e5%ae%89%e5%be%bd%2c%e5%90%88%e8%82%a5%2c230039%3b%e7%9a%96%e8%a5%bf%e5%ad%a6%e9%99%a2%2c%e6%95%b0%e7%90%86%e7%b3%bb%2c%e5%ae%89%e5%be%bd%2c%e5%85%ad%e5%ae%89%2c237012%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e6%b4%9b%e9%98%b3%e7%90%86%e5%b7%a5%e5%ad%a6%e9%99%a2%2c%e5%b7%a5%e7%a8%8b%e7%ae%a1%e7%90%86%e7%b3%bb%2c%e6%b2%b3%e5%8d%97%2c%e6%b4%9b%e9%98%b3%2c471023%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6%2c%e6%95%99%e5%ad%a6%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e5%ae%89%e5%be%bd%2c%e5%90%88%e8%82%a5%2c230039%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%ae%89%e5%be%bd%e5%a4%a7%e5%ad%a6%2c%e6%95%99%e5%ad%a6%e7%a7%91%e5%ad%a6%e5%ad%a6%e9%99%a2%2c%e5%ae%89%e5%be%bd%2c%e5%90%88%e8%82%a5%2c230039%22+DBID%3aWF_QK
http://c.wanfangdata.com.cn/periodical-hsxyxb.aspx
http://c.wanfangdata.com.cn/periodical-hsxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%a3%e5%b9%b3%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%bb%ba%e5%ae%81%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUAN+Ping%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Jian-ning%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_szjyxyxb200806067.aspx
http://c.wanfangdata.com.cn/periodical-szjyxyxb.aspx
http://c.wanfangdata.com.cn/periodical-szjyxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%87%91%e5%a6%82%e9%94%8b%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e6%88%90%e9%92%a2%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b1%e5%ae%8f%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e4%b8%ad%e6%b0%91%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%bb%84%e5%93%81%e8%b4%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e9%9c%9e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%8e%8b%e5%9b%bd%e5%a4%8d%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ad%8f%e5%bb%ba%e5%ad%90%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xdyfyx200824047.aspx
http://c.wanfangdata.com.cn/periodical-xdyfyx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e5%ad%a6%e6%b5%a9%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e6%83%a0%e5%90%88%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_ahnykx200924124.aspx
http://c.wanfangdata.com.cn/periodical-ahnykx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%94%e4%bb%a4%e5%ad%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%80%80%e6%b8%85%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e6%b0%b8%e5%af%8c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e5%a4%a9%e5%bf%a0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22KONG+Ling-zi%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Huai-qing%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Yong-fu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Tian-zhong%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_lykxyj2008z1018.aspx
http://d.wanfangdata.com.cn/Periodical_lykxyj2008z1018.aspx
http://c.wanfangdata.com.cn/periodical-lykxyj.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%8b%8f%e5%ae%89%e7%8e%89%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e8%a1%a1%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bf%ae%e5%8a%b1%e6%9d%b0%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bd%ad%e8%a1%a5%e6%8b%99%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bb%98%e5%bc%ba%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Su+An-yu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Heng%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Pu+Li-jie%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Peng+bu-zhuo%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Fu+Qiang%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_dlkx200902023.aspx
http://d.wanfangdata.com.cn/Periodical_dlkx200902023.aspx
http://c.wanfangdata.com.cn/periodical-dlkx.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%99%e5%bf%97%e6%ad%a6%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%96%9b%e5%87%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%b8%81%e5%8f%91%e5%85%b4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YU+Zhi-wu%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XUE+Kai%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22DING+Fa-xing%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_cstdxyxb200902003.aspx
http://d.wanfangdata.com.cn/Periodical_cstdxyxb200902003.aspx
http://c.wanfangdata.com.cn/periodical-cstdxyxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%b7%83%e8%89%af%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e6%99%93%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%90%95%e5%9b%bd%e5%bf%97%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgfsyfhxb200301011.aspx
http://c.wanfangdata.com.cn/periodical-zgfsyfhxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%99%e7%be%a4%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Ying%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e6%99%93%e9%a3%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUN+Qun%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHAO+Ying%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MENG+Xiao-feng%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_xtfzxb200809014.aspx
http://c.wanfangdata.com.cn/periodical-xtfzxb.aspx
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%94%b0%e5%bb%ba%e5%8d%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a9%86%e6%b5%b7%e6%9e%97%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e6%98%8e%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%81%e4%ba%9a%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ba%b7%e6%97%ad%e4%b8%9c%22+DBID%3aWF_QK
http://s.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ae%8b%e6%b0%b8%e8%87%a3%22+DBID%3aWF_QK
http://d.wanfangdata.com.cn/Periodical_zgbzkjbl200818039.aspx
http://d.wanfangdata.com.cn/Periodical_zgbzkjbl200818039.aspx
http://c.wanfangdata.com.cn/periodical-zgbzkjbl.aspx

AR http://d. wanfangdata. com. cn/Periodical hsxyxb200903011. aspx

TN 2009410 5123 H


http://d.wanfangdata.com.cn/Periodical_hsxyxb200903011.aspx

