S S :1674-7070 (2009 ) 03-0258-06

CLxV (n) HWibG 4R Ja I GM(1,1) iRl

wmE

IR E RGO IELRER
2 AT PR THEERROR
FETURERGREERG T KL
B GM(1,1) BER 89 A0 48 41k &7 oV (1)
B 2 (n), A RBEA BEAT R B, A
RBT AT AR G DTRN A . E T
KB BE T T EAAAG E AR T
SR
KA

Tl GM(1,1) BEAL s 444 4 5 TR

HmESES 0159;0931
XHRtRER A

A EEA 2009-05-20
FTHWE ERGIH R E SRR E
I5 H (200812022 )
EEE N

REMEPE , Lo YRR AR5 77 1) SRy J 46 3R S0 B4
W B B4 HT. xpp8125@ 163. com

1 sl fR TR B2 B, B9 5, 210044

REFE TR R2AL
0 3|5
Introduction

IR AT BRIE 2 K 0 R G BIR B FE N Z—, T GM(1,1) KL
T SR JR A TN FRE b B A O R, PRI R BT K (8 R G e
A A L Deng!! XSS PR IR LK 1%
BAIC 912 T LA A 77 (0 VRBIR R 5 & O, ik ke
T2 A TR LR ETSE A F0 fR)E. BEX GM(1, 1) gy
EAFE 22RO IR R, SCERL 4 1 45 1 T A Te 80 A1 GM(1,1) £
T, BITGA GM(1,1) By, B2 58 7E SR [ 4 ] iyl |, Sty 7 ol GM
(1, 1) B BB 3k 3 R 5R45 1 43 IS T Jofi GM (1, 1) A5
T v 1R AYRT L, 9K TR R A TG L (HJE LA B AR
LA X BB — Ao 2 () AR BRIy O R R0 R S, S0 RF sl
JERT T E BAHAE 7T 00, AREIK G 2 GEBE B 15 SO0 e e B, 7
FAET T 9 {5 S K AR T LR o R AR A Dk Sk
L7 VIR BTG B IR R B R CM (1, 1) BRI AR |, K4
B A 2 (D BN LA 2 (n) VER IR CAI AL o B 55 1 X5
R T SCHE , BT ol R TR ) D) RIS A 31 B2 e
T U ERORGEHIE R HE SO0, A UL b E
T B A A BIAR G 1 B AN (A AN 6, AR SORE IS GM (1, 1) £
BRI 2R 2 (D) BOR L 1 (n) VR R JR 5 MR 9 90 B 5
P, SRR AT UK 3 8 B0 GM (1, 1) AR Ry R DL P G 158 e ik 7
SERILHE 7 (n) VER e GM(L, 1) BRI (9 40) fifs S AR F, A48 00
KR 25 P vy, 5 SEBRE SN, i IEAR L 1B 5 B AR e B AR
SCGERG R 2 (1) 27 (2) o1 () I TALE
O, 0, 50,

a =1l-a-a-"-0,, 0sao=sl,

L (1) (2) e (n) BIITBCT A0 2% P DL
x(l)(t) i = alx“)(l) +a2x(l)(2) 4o +anx(l>(n)

HBIERAAT RSB r,ap, 0, B0 P 193K

1 Ffw GM(1,1) =3
Unbiased GM(1,1) model

R GEHRAE B LN



B Z 1R 24 F2F 230 I RBERE 2009, 1(3) 258263

Journal of Nanjing University of Information Science and Technology : Natural Science Edition,2009,1(3) :258-263 259

X = (2(1) &V (2), 5V (n)),
H— R EIA BT 5 A

XV = (1)1 (2) e x P (0))
Horp ™ (k) = Zx“)(i),k =1,2,,n.

Xt X g Sr — B R Ry R

W+axm(t) = b. (1)

SITT (0 i B O O R
(1), BLa(o) = (1) SRR
R O R
m
D gt = -

I:x“)(k) —x“)(k—l)] +
a[)\lx(l)(k -1) + (1 —/\l)x“)(k)] =b,
Hipk =23, 0.

2) et 2, = 2] g
NIV E) = (k=-1)] +
ar g _ £ D —
LI (k1) 42 (B)] = b,
Hifk =23, 0.

3) ANy = o i

L (k) =xV(E-1)] +ax'V (k) =b,
Hp k=273, n
H I, AT DA A KR B £ 51
X = (2(1) &V (2) x5 (n))
AL R 3 FPICR GM(1,1) #5571,
D (s (k) =2V (k-1)] +al[A,x (k=1) +
(1-a)xV (k)] =b,

;H\:EP:/\I:%_ ! 'k=2539'“,n'

b
e’ -1

2) L (k) =" (R =1)] +

S =D +x ()] = b,

a

Hrr:a, =a<1+7€,);k =23, ,n.

2(1-e™)
3) )\3[x“)(k) -2V (k- 1) ] +ax(l)(k) =b,
i, = f‘_l;kzz,3,~--,n.
B A LA A A RRARE R 1) (2) 3) U] 3 F
RV Al L iR FIIE

sV (k) = e (k-1) +i(l -e"),
a

A
Bi=cB= (e, ()
Ph b3 Aot GM(1, 1) BRI (AL R Y R
dx(]) (1)
& + ax = b.

2 HiEmEm GM(1,1) 13
The improved unbiased GM(1,1) model
2.1 (x"(r) =x"V(1) HVEEG
=1

FE1 WX N RG SR A 55,
XU R X0 By 1-AGO FH) (— R 2T &
B=(B,.5)" ABH,H

(1) 1 M (2)
B - x(l).(z) 1 ’ C - x(l>.(3>
" (n) 1 " (n)

W g GM (1, 1) §fs3 )7
£ (k) :ﬂlxm (k-1) +pB,
/N TR A TS5 2

(B1.B.)" = (B'B)"'B'C, (3)
B MAK(2) 7

o n _ B

@ =-1Inp, B—l_ﬁa- (4)
UEBHZ: WLSCHRES ]

EE2 W B,C.B,a,0 JEM 1 Pk EKM,

(B )" = (B'B) B'C.a= 1 p, 0 = a0
Jeffi GM(1 1) B e

(k) = lem(k -1) +4,
TR AP £(1) = x (1) T, BU B B
A

200 = [0 (1) - D]et 4 2
a

I
92<0>(k) - ﬁ(l)(k) —92(”(117 1) k=23, 0
22 x| =x () HAMRRH

EE 3 % B,C.B,a,0 HEM 1 Frik &M,

B
1-5

(Bl ’BZ>T = (BTB> _IBTC’d = _lnBI’B = A’ D-I\u



260

(1)

D e Y s a = b e 4

= V() T A B ] R pR A

x“)(t) — [x<l)<n) ] (t=n)
2) Jofis GM(1,1) 33 T e

2V (k) = B (k-1) +B,
F s TR 1o 5
20 (k) = [xm(n) _i]e—z«m) +%,k “23.m
) B JEUE
£Ck) =2V (k) -2V (k-1) =

‘??‘
I
\]
W
=

[x(l) (n) - %](1 ety

(1)
EB D B s = b R
V(1) = % +ce ™, (5)

c MALRCHEL K

FRARK(5) 15
c = [x(l)(n) _%]ean

)
W7 R B+ ax® = b Bt i i
x(l)(t) — [x(l)(n) _i]e*a(kn) +i.

2) th 1) RERIEE R, &0 = k14

(1) T .o b ey b
£k = [ (n) - ]e +a,k—2,3, M
3) W BL R AR AT 1
2.3 RLx" () = Zaix(l)(i) ABEEH
t=0 i=1
(a, =1 -a, ~a, = —a,,)
EE 4 & B,CB,a,b HEHM T Prik &,
(Bl ’BZ)T = (BTB)_IBTC’a = _11,13193 = 1B_23A ’Jrllj
(1
D) EHTEY — +a = b AR A
(1) = a2 (1) +ax'” (2) + +a,x" (n),
t=60
a, =1 -0 -0, = =,

N R T g 3 pR RN

R % BLx ) (n) BT A PEG JEAR GM(1,1) B,

XIONG Pingping, et al. Unbiased GM(1,1) models with (1) (n) initial condition.
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model and improved unbiased model and their relative

The forecasting values simulated by the unbiased

error to the actual value in example one
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XIONG Pingping, et al. Unbiased GM(1,1) models with (1) (n) initial condition.
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Unbiased GM(1,1) models with x'’ (n) initial condition

XIONG Pingping'

MEN Kepei'

WU Xianghua'

1 School of Mathematics and Physics,Nanjing University of Information Science and Technology, Nanjing 210044

Based on the principle in which the new information should be used fully in the grey system theory

GM(1,1) ,the efficacy can be significantly increased if we pay more attention to the new information or endow them

more weights in the modeling process. Regarding the n-th vector (x'"

(n)) as the initial condition instead of the

first vector(x‘" (1)) ,the unbiased GM(1,1) models are improved , which improve the forecasting precision. Final-

ly,the practicability and reliability of the models are validated using examples.
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