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Abstract: Based on the predicting problem of the non-equidistant GM(1,1) model, a method of optimizing initial condition
is proposed. The initial value is constructed by the weighted average of each component of the non-equidistant first-order
accumulative generation operator (1-AGO) sequence on the original sequence. According to the principle of information
priority, the weighted coefficients are the respective components of unitization sequence of ordinal sequence which is
corresponding to the non-equidistant 1-AGO sequence. The time parameter in initial condition is derived from a method
of minimizing error summation of square between the raw sequence and the simulative sequence. Thus the non-equidistant
GM(1,1) model is established. Finally, the validity and practicability of the non-equidistant optimal model proposed are
verified by examples. And the result shows that the optimal model can significantly improve the simulation and prediction
accuracy.

Keywords: non-equidistant; GM(1,1) model; initial condition; unitization sequence; weighted coefficient; optimization

—

0 31 7

K 0 2 48 L $2 Y 30 £ 4 LR, K 6 T A
BURRUR T V5 22 A2 72 AR 3 v B S B il B, 2 B T
2 A2 GM(1,1) AR AY 2 K (0 T AR v = 2
MR 2 —. I AR, VF 2 5 X GM(1,1) B8 34T
TARACFI S, FEEAGI AL 3 AN .

1) — L2235 % GM(1,1) B B K S50 AT TR
k. 75 55 5 SEBIEE GM(1, 1) BB 7 90 7 78 1 22 1) 1)

s B EA:
HEEmB:

2014-04-23; 1&EIHEA: 2014-07-25.

(SK20140090-13).
E=TOME
AGER S HEA T

B, HR 1T (R GMOL 1) B, 472 B3 T AL
SRS T — AR IL I SR AL TV, M
58 T BB GM(1, 1) B, FER] T %40 A
A RSP T SS90 T 3R BB R I,
ST 22 5 B R B0 22 50 0 00 DN BLT-E3 1 - 1,
Pl T TR .

2) 855240 GMULL) B (015 SAELHEAT T 24
HES), 15 5% SR Wang 4500V 53 5I7RL P V36 R M

H 5 E SRR 410 H (71171116, 71371098, 71271226): 1 [ i 38 b & J& B 5% 5% 2014 4F & 1 5

RETE(1981—), 2o, YT, 14, WF RO RGHIRHIBT T, SEME(1964—), T, Bofz, B A0, NSk



2098 = Ll 5 * R ¥ 30 %
FHEAEFE IR $8 B bR BRI A — B R ANZE BT 51, T 1 PR AR RS FE GM,1) B RS
T SEAA. Lin S50OT AR (] 57 o8 B0 A R R, B2 EN1 B
W7 —PhEMTY SAE T, [R5 22 T 0 — (2O (ky), 2@ (ky), -, 2@ ()}

A g, JETR GM(1, D) RS AT iR AL

3) WA B4 23 0 GM(1,1) B AL AR A oy O 2
IWIGE 26 A REAT T ik, WI4R 2% 1R 5 2K €455 28 Ll
W A A B R, AR SRS R — I BN AR
BT BRI 1N AR R SR R IWIIEIRAS, FF LA
W6 A HIGE 564 SR A B A 23 T7 R TR Ea T 1 X6
*ﬁ%&%ﬁ“%thﬂﬁ s B S JFEL N T AREL <H

BARSE JEPE, Dang 25U DL — [ BI04 1 51 A B
F ANEHEAE RYIAE 2 AT 2 GM(1,1) B8, LS T
B R T AR Xie 2R T B GM(1,1) B8,
Frh 3 FP TR Y A e ] ) B EOK A R R
T R ) AR e TR R 24 ] 5 R R R AT,
Wang S50 — B SN A BT 41 58 1 N B AR S
— ANy B R INBCE Y, 44 GM(1,1) B8 (R #1461,
R SR IR GG 260 T B ) S 44

gk LRk, H AT T I SR IR B 3 B 3 A
Tk, B 1RO DL B AR BT S AR 1A B A
N AR T R s T R AT 46 Ak 1, X R
TR PRI B s B TR 56 2 Ao Lh—F 2
A2 BGE H1 ) e i — A B8CH A D N T W) [ g 1 7] 4
A, X P IEL 55 K T B E B T A A AR
FH; 26 3 Ff v BL— I B0 AR 55 Z10 10 28 1 A0
R 5 — N AT 3578 a6 2, X Fp s ik
G T H AR P HARE B BB A, JF Hsd
B B[R] S 44

AR, B 1V 2 253 0 RS A BE 1 GM(1,1) A2
BEAT T W FR04200 s 25 e SEUSTE I kg J 46 H A 7 )
() — IR S A 7 A1) 0 1) B S afe 7 g oL 1 4RSS
F] 2 GM(1,1) B2 Pl Pl ASE Y. Wangl1o) | 3 S0 A 25071
T g S8 3 i A (R A 1 SE, ARSI PR
5T 6 GM(1,1) BEAYFEAT Sk, G ST 1 AH B 1) JE 45
[ GM(1,1) B 8L, B ORI 7 A I 3 n AN =
VERIR TR 53 TTRERIVIA6 26 . SR 2000 B E 45 1)
PR A 7R o Sl SR R PR AR AR AT T

ASCAE LIRS L, BA— B B A
FU A 73 B R INBCT S 36 5 At 3F 45 8] 2R
GM(1,1) R AT AL AR5 3715 B S SR B X & A
o S AU AT IR L, R 5 s Ea 7 41 S AR AL A
P 75 1 3 22 1 J7 A0 g /N P J8 T SRR AT 2 2 A r PR B
B 2%, AT 3 SEAT] 46 2 AR AR AL B JE 45 1] BE GMI(1,1)
PR B, 3 3 A B8 E 2 00 A B TR ) A s A s
FHPE.

e Ak; = k; — ki_y # const,i = 2,3,---,n, &
Aky = 1, AR X O 45w FE 7 41).
EX2 WA
XD = {2W (ky), 2W (ky), -, 2M (k,)}
NARSE (AL FR P IJX(O) B B AL R 31, Herp

Zx(‘)

EX 3 %/\rﬁﬂ
7(1) — {z(l)(kQ)’Z(l)(k3)7... ,z(l)(kn)}
AR R EE 741 X O 1B B AR s A, o
W (k) = 0.5 W (k1)) + 2P (k:)), i = 2,3,

EX 4 FHzO(k) + azV(k;) = bjjféwz
5377 R, WK AESE (R E GM(1, 1) FE 4. R #
D(t) = b NI TR 65 R

EE1 % XO NIEEREF], XD X ©
(1) 1-AGO J77 51, ZW Sy X [ AR AME A T 51, 45
a=(a,b)" NBH, A

Ak, i=1,2,-

_|_

ax(

—Z(l)(kg) 1 x(o)(kﬁz)
—zW (ks) 1 2O (ks)

B = . ) = . ’
(0>(k )

—z(l)(kn) 1
)

MR 335 5 72 20 (By) + azM (k) = b BN 3
it S5 2L
(a,0)" = (BTB)"'BTC.
1IE BB
EE 2 WB.C.a.bJyE BT R 4% 1,
(a,0)T = (BTB)~'BTC, Ill:
Ly daD(2) 1) —
1) Elﬁéﬁffit +az'M(t) = bIEVIUG %1

D () =1 = 2 (ky) T AT E] R 5 06 HCH
2D() = [xu)(kl) _ 9} —~a(t—k) 9.
2) e TR 2O (k) 4+ a2z (k) = bE’JHTlﬁJ
Wi . R 45
20 (k) = {mu)
1=2,3,---,m;

b b
(k1) — *}eia(kﬁkl) +-,
a a

) IS
PO () = 3 [+ k) -

%

b
_ 1 _ aAki 7(1(1{&7}61)
2)(1 - evdige 7

i=2,3,-

, M.

E R,



11

RETETE 5 K Tk SR —APIE S W BE GM(1,1) AR T ik 2099

ERBERFR N L 2D ()=, = 2D (k1) NAIIA
2 A4 1 AR S5 R) BE GM(1, D) B2 8Y, 12 9 NEGM(1, 1) —
M (ky).

EE 3 WB.C.a.bJy & F 1T R % 1,
(a,b)T = (BT™B)"'BTC, i

(1)
newﬁﬁﬁé@+wmwpwﬁm%%ﬁ

e () |s=r, = 2D (k) A R0 B B8 E5CH
b b
MWy = [ _ Ze—alt=kn) 4 2.
20 () = 20 (k) - e + 25
2) KA AR 2O (ky) + azV (k) = b IR
6 N

b
20 (k) = [x(l)(kn) - f}e*‘l(kf’m +-,

IF B s,

EIRBERIFRA UL 2D (1) |i=r, = 21 (kn) AU
F A1 FE 45 R BE GM(1,1) B2 24, 92 9 NEGM(1, 1) —
M (ky,).
2 AEZEE PR GM(1,1) AR AL AR T i ey 2

FEXFR I3, F B AESE (A BE GM(1,1) T B A 1
W, & a4y AT IR (E BCE R BN IONE, 850
FOIN 1) 2 SR g4z
2.1 dEFiEEE GM(1,1) HE FBERH

XFTHIAG SRR I, H TR AR 2 /2 LU 1
Ao e (k) B 5 n AW (k) 1E B 1Y
W06 % AP REAT A, T S bR BB (I O 5 — B R
INAE R 5 XD 1A BEHE & B DIBCR.

N Y AT P P8 A A G BN L AF S X T AR A

TREMA, A SOR BL XD 1 AN a3 = IR 36

106 25 A %ot 3 25 18] BE GMI(1,1) A58 780 i3k 4T 48 4k, B LA
a:(l)(t)|t:@ = azW (k) + apxM(ky) + - +
oz (k) (B AZE) VERVIIE AT, Koy + s +
ot oy, = 1 FIRS, HOETE BT R BT A, XEEE S
T 35 R (B, of IH A5 R T8N B 7] DL

IR TR B (R T2, W o, a5 o BETHE AR R R
Ap > Qpog > - > ag > . HTFH XD =
{2D (k1) 2D (ka), -+, 2D (k) } 10 7 BT HIK =

{ki ko, Ky} REGSAR I 3th S R 25 73 0 I 04 15
SHTIAREEE, B ey BRSO, XRS5 2O (k) AHHE
SRREREEOR, NIBE BB, )M .
U, AR SRR X0 30 1 7 B A O T X3z 4
BT B AN, TSR o () (k)

IR

n
ai:ki/zki7 i:1,2,-~- ,n.
=1

EJ%DZO&Z‘ =L Ha,>a, 1> >a>a.

i=1

WHEFREN o = (a1, a2, -, ap), WA R
NFETE K R EALA 51 K, Bl

a:<a1aa27"' 7an):Kl:
ky ko kn—1 ky,

iki7 iki’ | zn:k’i7 Zn:k‘i '
Ffiiall i&g(;,i))T = (B;Bl’)*leTé', )
e 0 ) - pehsa
2D ()]i=p = a1z (k) +anz® (ko) +- - +anz™® (k,)
T RIS R B B
() = [alx(l)(kl) + agzW (ky) + - -+

oz (k) — qe—a(t—ﬁ) + é;
a a

2) KT TR 2O (k) + azM (k;) = b A]
OS2 6 KA

@(1)(]%) = a1$(1)(k1) + agx(l)(kg) N

anx(l)(kn) _ é]efa(kifﬁ) + 9’
a a

1=2,3,---,n;

3) iR EN
(

1
0 (o) —
POk = R

oznsc(l)(kn) _

[alxu)(kl) oz (k) 4+
b

_ 1 _ G,Aki 7a(k175)
2J(1 - aekiyemathia),

i=2,3,n.

(1)
B ) @T det(t) +

+W(t) = g +ce” (1
Hor e AERFEL
2O (O)p =
arzW (k) + agz® (ko) + - 4 anz® (k)
A, 17

CcC =

azM (t) = b BN

b
oarzM (k) + aox™ (ko) 4 - - + anzM (k) — f} e,

a
(1)
Mﬁ%ﬂﬂ%ﬁﬁ%§@+mNW%ﬁmﬁﬁm

M () = [alx(l)(lﬁ) + gz (ky) 4+ -+

oz (k) — L]e—ett=8) 4 b
a a



2100 = ] 5 S R %30 %
2) 1) HERIEER, &t = &y, 13 IESS
W (k;) = [Oéw(l)(k )+ 04233(1)(7432) +o Tt Z{ 1k, [alx(l)(/ﬂ) + agzM (ko) + - +
b b =t
W () - 2e—atki-p) L °
oz (kn) a}e T anzM (k) — 9] (1 —e*aki)emathi=f)_
i—2,3 “

3) ¥t 2) RN 2O (k) =
S NITEIEE:
NOITR
#0k) = x5

[alx(l)(kl) + CJLQZE(l)(kz) + -+

%

oz (k) — g] (1= eabki)g=alki=),
i=23,.n O

b I AR B R R ] A A I AT ¥ 1 AR 45 ) R
GM(1,1) #7, ¢ NIVWA — NEGM(1,1) ffd, %4
RUGH G MR TR T Brfs B 50 JE B, B Aotk T
NEGM(L, 1) — 2 (k) #EALFINEGM(1, 1) — 2 (k)
BOREAS R BT R 5 R (E B A A T R 5 1)
SR, S5 U I 5 R BT A SR T A N A R Fr) S
22 BEAHIKRE

KTZH 5 IR AT LIRS A0 /s — 3 JRU )
M55, L ICLT R, SR AL 5]
XO = {2O(ky), 2O (ky), - -+, 2O (k)}

SEEBEFEINXO = {2O%), 2O k),
2O (K, )} (0 88 2 57 05 B E /N, BV SR A 4 R S5 AR AL 1)
i

mﬂin; (&0 (k) — 2O (k) = min .
EE%IM HhgE g 3) IS
S = Z (0 2(0) (k; )) —

n

A Alk,.

=1

[alm(l)(kl) + agrM (ko) 4 - +
b 2
anz® (k) — ,} (1 — eohki)g=alki=6) _ x<o>(ki)} .
a

— &N

ds
- 0=

n 1
QaZ {A—kl [alm(l)(kl) + gz (ko) +
i=1

ozn:z:(l) (kn),é} (1,eaﬁki )e*a(kz‘*ﬁ) _
a

1
) (1.
r k) AL

anz M (k) — 9} (1- eaAki)e—awi—ﬁ)}’
a

Horpr —a BROVAESE B FE GM(1,1) BE AL I K JE R AL, %
BET 2 (k) #12(© (k) R RS S, Ik a # 0. AT

[alx(l)(kl) + gz (k)4 - -+

2O (k) [a1x<1>(k1)+a2x<l>(k2)+ o

ki
b

) (k) == | (1 = 28k jee =) — g,

LSRR S

a,B _
Z 00k —akix(o)(ki)/[alx(n(le
asa’ (/4;2) + 4 anac(l)(kjn) - S} X
Z 1 (1 - eaAki)2e—2aki.
= Ak;
IR
f=2ml. @)
a st
/\q:l
g 1 alAk;\,—ak; ,.(0)
= 1 — K 4 ;
r 2 Aki( e Je x (k;),
= 1 alAk; 2 ak;
t:gAk2(1—e )62 5
s= [alx(l)(kl) + agzW (ky) + -+
b
1) _ 2
anx' (ky) a]
23 ERRW

ASSOR P SCHR (217 H A 96 75 20 A 7R BEAT A

56 K5 ks 2N MR ZZ1E 0 o, HHAKA
(0) 2(0)
b = xo(l;()o)(k)o ko) | 100%, i = 2.3,

FIAT I RSP AR R Z2 10 6, HA RN

> ok,
2

n—1+%
B o, M6y, < aH o < aff, FREEENTE 2 AR5
iy

EX S5 HUPABLBLER N i 22 G AL, T
W\ TIEINRS £ B v PR ASE 2R Dy B 4 1) Tt M ASE 7Y
3 BB

WEEERR LT T ATZEEL 528

Ut T HA A 5 1 22 AR R, 32 W0 I
Wi 1 frostol,

TR 1 RN IR GG 50 7 51 X (©), R TR R
NEGM(1,1) — oM (ky) B8, NEGM(1,1) — 2 (ky,)
PR Jo A S TVWA — NEGM(1, 1) SR %} X ()
HHRHT 8 AR AT AR, 5 2 AN EdE AR T, DA

5:




11 RETETE 5 A Tands SR ey—FrAES 10 8E GM(1,1) B4 7 &k 2101

#*1 EEREHBITRENNE 10384.61538, i = 2,3,-- -, 10. 4)
Fei 1 2 3 4 5 6 7 8 9 10 3) @57 IVWA —NEGM(1, 1) B, fjic il 3,
1R ke 1 25 53 83 116 147 177 237 269 355 E‘Hﬁ(z) ﬂﬂ‘ﬁ?%?”, ﬂ: 176.250 O5,X(1) :{x(l)(kl),
IRGSUNIL Y

9.28 10.71 11.31 11.64 12 12.23 13.05 13.16 13.61 13.94
X /mm

bE 3 PR 1 TR R 2
i E S o = —0.00104,b = 10.8. N5
AT 3 PSR
1) #52 NEGM(1, 1) — (M (ky ) 5 58L, fajic Ftsi iy
1, AT Py A5 ] 97 b 450
W (k;) = 10393.895 38¢~0-001 04(ki—1) _

10384.61538, i = 2,3,---,10.  (3)
2) 3L NEGM(1,1) — M (k,, ) BERY, fajic Aps A
2, BT V) 45 HF ) 0 97 450
W (k;) = 13273.045 38¢~0-001 04(ki—237) _

2 (ky), -, 2W (k) YFEF AN
K ={1,25,53,83,116,147,177,237}.

I T AUT 81 KOS AL AL R B, AT 4SSy
RIS EE [ B A

a = (0.00119,0.029 80, 0.063 17, 0.098 93,

0.13826,0.17521,0.21097, 0.28248),
T 3 280 s i) 97 50
(1) (k;) = 12 263.087 ]Ge—0-00104(k; —176.250 05) _
10384.61538, i = 2,3,--- , 10.

W45 2 (3) ~ (5), AT LAFS FI) 3 Fst 714 f) A5 400 i )
fi, IR 2 s,

R2 3MERIN O (k) BIRIME . FUAMERAN R E

A | TR 2 R 3
Sl A - —_ - ot i
2O (1) B FHX AL HEE AR XA B AR AL
‘ O (k;) B o, | % 3O (k;) B S,/ % 3O (k;) B 8y, /%
25 10.71 10.95 2.2006 10.94 2.1063 10.76 0.4894
53 1131 11.25 0.5676 11.24 0.6594 11.06 22325
83 11.64 11.59 0.4278 11.58 0.5197 11.40 2.0950
116 12 11.98 0.1976 11.97 0.2897 11.78 1.868 6
147 12.23 12.38 1.2387 12.37 1.1452 12.17 0.4564
177 13.05 12.78 2.0652 12.77 2.1556 12.57 3.7049
237 13.16 13.39 17817 13.38 1.6877 13.17 0.0775
HER 1 i 2 T 3
PRl N ] . N A . : ] .
ks 2 (k) THIME AR R TR T AR TG TRIE AEXT S5
‘ O (k;) B Oy, /% O (k;) B Sy, /% 2O (k;) BH oy, /%
269 13.61 14.05 3.2270 14.04 3.1318 13.81 1.4987
355 13.94 14.94 7.1919 14.93 7.0929 14.69 53971

H 2 2 W, AR 1 AR 2RI R 3 A A UL AH
XF iR 22 HRAE 10% LAY (A SCH o = 10%), 75 1 3.3 75
AT, 3R AL S5 TR ZE G AR A Y. Ak, B 1, AR
A2 R A5 Y 3 1K — 2B W R 22 4 0 A 3.227 0%,
3.131 8%, 1.4987%; 35 W% 2 43 5 N: 7.191 9%,
7.0929%, 5.397 1%. M\ M 2 B A SC 42 H ( IVWA —
NEGM(1, 1) 58 g 50 28 SAR T 53 21 P4 Foh 4 46 [
GM(1,1) F7,
4 & ®

MR BT 5 SR B, A SOR RS Rl BE — P &R
In A B B & A B B I 354 0 46 48
R4 A E GM(1,1) BEALHEAT AR AL, LA—B S0 A2 i) 7
FIRE I ) H0 51 ) B A AL e 81 v &4 B AR DAL R
FH, FERI G 227 O AR N 9 D U R e [R) 2

B, M S AR ZE ] P GM(1,1) AR, B TVWA —
NEGM(1, 1) 8. 28 G845 25 b8 4 NEGM(1, 1)
— W) (k) AT NEGM(1, 1) — 20 (k,, ) BEA AR 2 -
A3 %A 25 R (5 R RS B T A R ) s i 5 )
T T SR A SRR A T AR . B, 8
Sy HTIRE T ASCHE H A IVWA — NEGM(1, 1) 5%
T BE A R = TS .

SR, A SCHARAFAE—LEA 2. 54, mT LKA =
AU SR R AT R AR B, 3l g SR 721 7 F /)
BT YA R i 22 2 B B 1) 2 A8 B AR R SR
IX oA T R0 R 1% 2 T A, AR A 2 B S
WA BT ARENERE, M RS R
I R] RE 2 IS5 ARSI T, DRI, 33093 9 2%
WA R — DI TR e .



2102 1= #1 S E s %30 %
£ ik (References) [11] Dang Y G, Liu S F. The GM models that z(n) be taken as

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

X He. R AR FLAlM]. BC: 4 b 3] TR A7 i RAL,
2002: 2-5.

(Deng J L. The basis of grey theory[M]. Wuhan: Press of
Huazhong University of Science and Technology, 2002: 2-
5.)

X1 B, R, J7 B KRGS LR A M. b
B B i, 2004: 3-6.

(Liu S F, Dang Y G, Fang Z G. Grey system theory and its
application[M]. Beijing: Science Press, 2004: 3-6.)
HREOR, BEAL, W 5. o K TR RLT). RS T
FE5 HLFHIR, 2000, 22(6): 6-8.

(JiPR, Huang W S, Hu X Y. An unbiased grey forecasting
model[J]. Systems Engineering & Electronics, 2000, 22(6):
6-8.)

B 5. B BB E A TR GM(1,1) BRI, Ha i
FERH LR, 2002, 32(1): 15-19.

(Mu Y. The GM(1,1) model with white index law and
overlapping nature[J]. Mathematic in Practice and Theory,
2002, 32(1): 15-19.)

2. oMK B 00 I GM(1, 1) B2 (1 B 43 dR v 0], &
GRS HFHAR, 2003, 25(9): 1094-1096.

(Mu Y. A direct modeling method of the unbiased
GM(1,1)[J]. Systems Engineering & Electronics, 2003,
25(9): 1094-1096.)

S, XIFE, BRI ALK S B A B GM(1,1)
HEBLET]. A LREIR 59, 2001, 21(5): 124-128.
(Wang Y N, Liu K D, Li Y C. GM(1,1) modeling method
of optimum the whitening values of grey derivative[J].
Systems Engineering-Theory & Practice, 2001, 21(5): 124-
128.)

B 7. GM(1,1) B 15 SHE R IE D7 iR AN (7], &
45 TREERE 5 5L, 2000, 20(4): 99-103.

(Tan G J. The structure method and application of
background value in grey system GM(1,1) model[J].
Systems Engineering-Theory & Practice, 2000, 20(4): 99-
103.)

2 5E, X B, SR E. KRR GM,1) fRAE[I].
TLRERL, 2003, 5(8): 50-53.

(Luo D, Liu S F, Dang Y G. The optimization of grey model
GM(1,1)[J]. Chinese Engineering Science, 2003, 5(8): 50-
53.)

Wang Z X, Dang Y G, Liu S F. The optimization of
background value in GM(1,1) model[J]. J of Grey System,
2007, 10(2): 69-74.

Lin Y H, Lee P C, Chang T P. Adaptive and high-
precision grey forecasting model[J]. Expert Systems with
Applications, 2009, 36(6): 9658-9662.

[12]

[13]

(14]

[15]

[16]

[17]

(18]

[19]

(20]

(21]

initial value[J]. Kybernetes, 2004, 33(2): 247-255.
Xie N M, Liu S F. Discrete grey forecasting model and its
optimization[J]. Applied Mathematical Modelling, 2009,
33(2): 1173-1186.
Wang Y H, Dang Y G, Liu S F. An approach to
increase prediction precision of GM(1,1) model based on
optimization of the initial condition[J]. Expert Systems
with Applications, 2010, 37(8): 5640-5644.
Deng Ju-long. A novel GM(1,1) model for nonequigap
series[J]. J of Grey System, 1997, 9(2): 111-115.
SR, AR, KL, RS HARSE L GM(1,1) B
L RERIT). B i Se B S AR, 2006, 36 (6): 216-220.
(Shi X R, Wang Z L, Zhang Z D. GM(1,1) model with
variational parameter for non-equidistant sequence and its
application[J]. J of Mathematics in Practice & Theory,
2006, 36(6): 216-220.)
Wang F X. Improvement on unequal interval gray forecast
model[J]. Fuzzy Information and Engineering, 2006, 6(1):
118-123.
WO, 2RI, AESE I EE GM(1,1) BRAUER SR 7L 0], &
gt TREPLR 55, 2005, 9(9): 89-93.
(Dai W Z, Li J F Modeling research on non-
equidistance GM(1,1) Model[J]. Systems Engineering-
Theory & Practice, 2005, 9(9): 89-93.)
Em A, SEREE, EIEHT. AR5 REE GM(1,1) B Sl
FIOLAELT]. o 8 B AR, 2008, 16(4): 159-162.
(Wang Y M, Dang Y G, Wang Z X. The optimization of
background value in non-Equidistant GM(1,1) model[J].
Chinese J of Management Science, 2008, 16(4): 159-162.)
BHAtE. AR A BE TR GM(L,1) HE A5 AR R T e R
M), R4 TS 5 SRR, 2010, 30(12): 2254-2258.
(Luo Y X. Non-equidistant step by step optimum new
information GM(1,1) and its application[J]. Systems
Engineering-Theory & Practice, 2010, 30(12): 2254-
2258.)
SRA . RS 1A PR R A T B T o 0 BT 7E (9], T
FE#hI, 2007, 35(12): 57-60.
(Wu Q H. The application of the non-equidistant model
on subsidence predicting[J]. Geotechnical Investigation &
Surveying, 2007, 35(12): 57-60.)
FIEH, ORI, B, AL GM(L, 1) TR K H R
HI. &G LR R 5 SLER, 2012, 32(9): 1973-1978.
(Wang Z X, Dang Y G, Zhao J J. Optimized GM(1,1) power
model and its application[J]. Systems Engineering- Theory
& Practice, 2012, 32(9): 1973-1978.)

(Tt FEH)



