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Abstract: A cubic time-varying parameters discrete grey forecasting model(referred to as CDGM (1, 1)) is constructed by
introducing cubic time-varying terms, whose properties are studied. It is concluded that the CDGM(1, 1) possesses white
exponential law coincidence, linear law coincidence, quadratic law coincidence, cubic law coincidence and consistency of
stretching transformation. Furthermore, the optimization method is applied to optimize the iterative starting value of the
proposed model, and the steps of using CDGM(1, 1) are introduced to predict. Finally, the proposed model is compared with

another two discrete grey models through an instance. The results show the proposed model greatly improves the simulation

and prediction precision.
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2 (n) =

(Go+a1-n+ds-n2+as-n)3  (n—1)+
(bo+ by-n+ by-n®+ bs-nd),

“4)

Hep 2V (k= 1,2, ) BET e K Z TR,
SRR 2 /N, ST AN T AR A AR

min 3 2O (k) - 2" (k). 5)

%P =min Y @O (k) =" (k) W PRET
k=1

[ = R B, B RO R, e B AR 1
BLEAF (AP/de = 0) 19 < 18, F HRE S =70 21
(d*P/de* > 0) FIRE P B/ ME R A e.

25 B RTIR, 183 CDGM(1, 1) BB F 5 80 .

Step 1: HI5E #2154 (o, a1, as, as, bo, b1, ba,
b3);

Step 2: FIH 0 (5) 3Rk HIEARITELEE ET ¢;

Step 3: F FH IS IE T (13405, F i (1)
~ (3) HEATREADLFA T

Step4: THRBLR 2, JEXT A RLIEATAS BE AL
4 EBISHT

AR 34 e IR 5 B A 35 mT S E USCN 1 T Ay

], $0L Eb e U 5 5O 7R f0) R 4L R0 TR P, Bl
R 1HTR.

=1 1997 ~2012 FIHEIRE
BRZREANITZEUA AT
E N || EH o N || B BN || E5 kA
1997 0.5160 || 2001 0.6859 || 2005 1.0493 || 2009 1.7175
1998 0.5425 || 2002 0.7703 || 2006 1.1760 || 2010 1.9109
1999 0.5854 || 2003 0.8472 || 2007 1.3786 || 2011 2.1809
2000 0.6280 || 2004 0.9422 || 2008 1.5781 || 2012 2.4565

LA 1997 ~ 2006 4 ) Hu 4k oy AR i dfs, 73 0l @ A
DGM(1, 1)~ NDGM(1, 1) A1 CDGM(1, 1) A 41 R
{ Y%k +1) = 1.09597" (k) + 4819.5,
(1)
X

(1) = 5 160;

(6)

211 =
Y (k) — 759.18% + 5077.5,

12151z @)
(1) = 5161;

~(1)
x

k1) =
(3.6808 — 1.269 3k + 0.0980k2—

0.002 16%)2" (k) + (0.4510 — 1.215 9k+
0.554 2k — 0.0248k3),

Z(1) = 0.5162;

2k +1) =

ke -2V, k=12 n—1. )
I AR R AT PN AR, B O AR S
YRR 2, BRSO ik 2 Fok.

®)

~(1)
x

<2 HEWEERRREWYAN A ZERN A EERELFUNME S R R E L

DGM(1, 1) NDGM(1, 1) CDGM(1, 1)

G SebrE — . . s - s

B HXRZE/ %  EBUE O MRHRZE/ % EBUE HEXHRZE /%

1997 0.516 0 0.516 0 0 0.5161 0.010 0.516 2 0.039

1998 0.5425 0.5314 2.046 0.5428 0.055 0.5425 0

1999 0.585 4 0.5824 0.512 0.583 6 0.307 0.585 4 0
2000 0.6280 0.6383 1.640 0.6331 0.812 0.6253 0.429
2001 0.6859 0.699 5 1.982 0.6933 1.079 0.6824 0.510
2002 0.770 3 0.766 5 0.493 0.766 5 0.493 0.763 1 0.934
2003 0.8472 0.8400 0.849 0.8553 0.956 0.8380 1.085
2004 0.9422 0.920 6 2.293 0.9633 2.239 0.9251 1.814
2005 1.0493 1.0089 3.850 1.094 6 4.317 1.0227 2.535
2006 1.1719 1.1056 5.657 1.2539 6.997 1.1346 3.183
1997 ~ 2006 4P YRR 3 2 1.9322 1.7265 1.0529
2007 1.3786 1.2117 12.106 1.4495 5.143 1.2577 8.769
2008 1.5781 1.3279 15.517 1.6854 6.799 1.3955 11.571
2009 1.7175 1.4523 15.441 1.9719 25.44 1.5381 10.445
2010 1.9109 1.5948 16.512 2.3203 16.715 1.6814 12.010
2011 2.1809 1.7477 19.863 2.743 3 25.787 1.8011 17.414
2012 2.456 5 1.9353 21.221 3.3575 36.678 1.8402 25.089
2013 2.6955 2.0790 22.871 3.8823 44.028 1.7193 36.215
2007 ~ 2012 P BHYAH XS R 22 16.777 19.409 14.216




286 =

* R % 31 %

2 2 T LAE H, DGM(1, 1) A5 7 (1~ 24 B 300 A
XF R 209 1.932 2%, NDGM (1, 1) A5 74 {1 57~ 24 45 401 4
X5 25 N 1.726 5%, 1 = I A8 2 BB A CDGM(1,
1) A5 0 ) S 2 AR 400 AR X R 224X 1.052 9%, B & L
DGM(1, 1) FINDGM(1, 1) ff-F S5 B40URH % 52 22 (A AR
TR 2, 5t 3 AMERLfE T 6 25 Fiil, DGM(1, 1)
R (1S 25 T AR X% 25 16.777%, NDGM(1, 1)
T B 5P 35) TR AR X6 45 22 A 19.409%, CDGM(1, 1) 7
(T TR A X R 250 14.216%, B AT LAE H, % F
H TN, CDGM(1, 1) 1 T390 K & L DGM(1, 1) Fl
NDGM(1, 1) FTiIRS B .
5 4 @

AIHETCHMT SR IE T =K S
K BOK TN (CDGM(1, 1)), A A5 4
B AR R TR 444 K 2 P T A L 9 0 5% 2 A K )
A . AP A VR R, 2 A RN I AU A R O
R, H AT O 18 AR S TIN0R B 35 AT DL R AR
CDGM(1, 1) B8 550, B CDGM(1, 1) FE AL X 4
B — e =

WX CDGM(1, 1) BB R REATRF 7L, A T
R ZH A THE TR A X, FIBIER 7 CDGM(L,1)
B ARBONE I E A MR E AT, X
U B A1, JUHX T = 00F 51 RE 8 58 A Al HLAR
OLKG FE AT, 3 o At 2 IO € PO A5 2 i AN B AT
PERR. 534k, CDGM(1, 1) #E8Y BAG e i AR 46 (1) — S50k

FF #% A Ak 22 i K Matlab 4 72 % CDGM(1, 1)
BEAY AR FEABREAT T Ak, #5r T RAS. AR
BB T B 45 T DUE H, ARG BB gk A7 1%
AR S 6 08 2 e BRSO RLADLRG B2, T R R Y
ToI, LIRS FE B AR
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