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Abstract:  To solve the forecasting problems of system behavior affected by driving factors with a complicated
changing patterns, a driving foctor control grey model of N variables driving foctor control grey model of N
variables(DFCGM(1, N)) model based on driving factors control and its derived model are designed by introducing a
driver function into the construction of the grey action item in the conventional GM(1, N') model, and subsequently the
method of estimating the parameters is discussed. According to the sufficient and insufficient information about the
driving factors, empirical analysis and intelligent optimization algorithms are used to explore the estimation of driving
factors control parameters, respectively, and subsequently the modeling procedure is given with a flowchart. Finally, the
effectiveness and practicality of the proposed model are verified by forecasting the grain production in China. Results
show that the proposed model can effectively solve the forecasting problems on the system affected by multiple driving
factors.
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U] B GM(1, 1) #5828 B Atk s ) 7 27 A3 28 33 47 B
BRI R T, 2R 5 % R G AT AT T X BN T
6 F A5 RS 0 R, 2013 ~ 2015 4F X5 F1 X, B E 3
O, BN IR (15) B AT @A T P 0T, 9 7 X B
BRI R B, A SRR R T GM(1, N) DGM(1, N) Al
ARMA BB AE it LU Y B A3 A5 0 1 B 4 SR ke 3
B IS 55 B (1) G ASE 0 SR SR, AR SO B A A AU
OO B B 35 AR T B A R B, 7E 78 43 40 B SR B [
FOR A = AR LG R Al b — D T
KRS BT, W T3 22 0 1) 4 3.31% A1 2.33%, S8 T ks
FEE BT RSSO AN SN, 45 - A SCAE S8 i e Ak Ak
FRRTECE 5, B AR SR FE AN K, A 45 4% G AR 2 A Y
P37 1 TN 25k SR, AR AL 5% 2 R % 22 4 A N
6.71% F1'5.73%. {EXF - 5% Wi (R 22 48 i 45 K i 40 s 7
1, GM(1, N') A5 3k DG o7, A 2 L A AR AR 8 2% F,
X ELAE DA SOk O3 238 UES) i H.GM(1, N) £
A BEAR 7 Hh s AN [FIB B 32 0K 3l (R 2R AR AL A 00,
DRI LG AR SR 95 T AR SO AL, S T DGM(1, N) 15 AL,
BARAENG E — R B Bk G A5 78 ) 1) Bk K 1 iR 22,
B KT 0 I Eh 5 2, 240 T &M B E RS A
AR D, DR b A 15 22 K, B ABL A Tl 5% %
53 )N 9.48 %0 F119.26 %o, A& A FH AR £ 77 & T,
AR NZ G5 AR ARMA 55 2 B 4DL B B - 343
72 K 15.75 Yo, [F) B P 22 T 5% 22 A0 X6 958 e,
6.36 %, %5 T A SCARALREAY.

T4, R ZE AR B AT BUE L, GM(L, N)
METRUNRE BE B B R T A SO, S 2 AR A Ik 2,
T 25k FE AN Fa 5. T ARMA FE 8 35 225 %k 5 7% B fe
K, 328 A SRR AR DAL BB T 28R R 2 4
T, %of b 3 A AsE 2R AR HEL FU0 28 R AR iR 22 40 A P, I

Iy AR B IR BN R 2 B AE AL, B8 1 e 2 BE
IR AR T % 25, A SOV E A TR ERE
72 R R T R A GMI(1, 1) #8056 5 BR 5l [ 3
(12016 ~ 2020 £ K AF 3547 T, -4 FARNA ST H2
HH 1) B 2 4 1 1) 22 AR B T AR A, X 2016 ~ 2020
SRR B R TN R LR 4. g5 R, RS
O, FREDIR £ 7= SR 4k 4 IR e AR e K, Tl 212020
FERBE 6.510t, BN TR E 4 54t 2 R R IR AL FEA LR
E. 25 RS B AR RN TG R B 75 =R A Wi 386 o, R
R AN AR A XS 2D, DA R pH AR LIS 5 A5 o s R 114
IREE 0] H 20 98 Y AR SR B FEDRR A3 3 H% T I e K 1)
Bk

30

~= DFCGM(I,N) !

5] *GM(L,N) !

- DGM(1,N) !
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5504 2006 2008 2010 2012 2014
2005 2007 2009 2011 2013 2015
4y
Bl 1 4FEBIRFEHETIRE/ZE
=4 2016~ 2020 FEKERE 2T

oy 2016 2017 2018 2019 2020
A/t 62709.19 63226.03 63785.93 64431.97 65207.22
4 & ®

B 22 A2 B AR G S DR 31 P 98 R i
SV 1R, A S T 2 AR Kt R G AR TS IR PR
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TETIKHFZER P GM(1, N) AL G T3
B vh 78, RS Z 2 R I R ST N TR
BT —Fh A 2 TR TR IR SN PR 2R 51 AR A
I, AT R FH A 7 R AT AR R AT TR0 A, Je 2 J mp
KRBT AL U RF WG BN, 5
AT 3R 30 PR 25 1) AR R ATL L, 100 3 DK 3 DR 2R 9 53
AT R, S, WA B e BRIV, ) SR B T[] 428 i) 2
BOTRERAT I/ NP3 22 55 A HARLAL, BE TN 5
AT NIRRT FIHEAT PN, S 58 2 B, AR SO Y
RE 08 A R0 A 52 1 DA £ 7 1 1) 2% R Bl L 35 PR
FARLAR, I e 55 35 250t ) 2 DR £ 7 B FRASCADA AT Ft)
AR O SR AR, 3 w] DA 7 T R IR ANBH
1) % T30 R R R, A R g4 7 RS 3= B S
B 785 %1 T DFCGM(1, V) #5145, % F
AE BB = 214 I DFCGM(1, N ) 155 28 Z2 51| 1)t 5%
PUJG BT A& TF T 32 wF i, X A 1) 28 81 A S5 o A= 3y o
e WL, B P FEAN AR 2) 4 SO Bk 3 [
FAE P I 1] B K 0K 5 EA] 22 iR AT BIF 7, R 5 R A [ B
BN F IR PR 2= B4R F i B AR Ak, AR SR AT DA IX T TR
AT BRI
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