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Abstract: A new multi-period and multi-criteria decision making model of grey target is proposed for the uncertainty and
multi-stage of decision making. Based on TOPSIS and the algorithm of interval number, the measuring function of target-
center distances for the cases is presented, which take the weights of criteria into account. According to grey entropy and the
time temperature, a calculating model for the weights of the time sequence is constructed. Based on the weights of criteria
and time sequence, the objective function of clustering algorithm is proposed, which aggregates target-center distances of all

evaluated period. The evaluated value of every scenario is obtained, which improves the theory of the grey target decision-

making further. Finally, an example shows the effectiveness and practicability of the model.

Key words:

.

1 5 7

2 ) P P SR i) I X AT PR I AR R G ) )
P, A B PPN AR AR B P S U AR e 3 )
BEATOL 5 HE s e PR AT BB BT I 1 T 2N A,
e A T AR S ST E L B RS
TSR H 2 S Ak, PO i) R e P AN R
WANBTE N, OCF AN E PRRTE S (X 580 P2

DT 5 B8 5 s 50 SCHR (61 BF 5T T WLIAE A
DT A K R A B SR IR BE (R 5, JF HLAE LR A _E N
P AR LA R R SV O 48 AR OB, 45 T —
Fift GICD BB [7] 1) 1k A v X ) 250 S 3 5 I8 SR
HRRIETT G I FESE, St 1 POIBANMATT %
AR YT E, H v R G5 SR A N S R 0t

Wk B HA:
HEEWAB:

2011-05-27; f&[E1 HH#A: 2011-09-20.

interval number; multiple-period; grey-target decision making; target-center distance

AT EREE; (8] ARl B A R A FEA -, $E i 17 X
AR BN A IR S I B U B, I 3 T AR
L E LRV EE R W (TN RE

KB 22 Jet Pk SRR RIE 5T 2 4R v A FLI i)
AL, i SCHR (9138 1 22 2 OR 23 5 PN 7Tk, X
He B A ith 23 ) 5 B A0 5 2 % 52 i DA 3% 1) i
AT T 3 H RUSEIERIESE; (101 BE XA FIPE B g3 H AR,
SRS OB 22 RS IAUACHE R SRR, I BT 3K
Bl g FH KRS RBILI (PR i ke 5 b R REAE S f
FIHb, AR 2 2 Js PE P S ) AR A7 A 2 I e, i
IR L, LA I TR] 0 B AN B 4 T S WA PR SR
GRS PEN I AR SCAE S SCHR [11-13] 1 2 I 1 2 )
PERFTTEWT TR HEA_E, St — Pl (1 X 1) 22 i
MRS HE Tonh A I BEARR TV IR TR SR

FALAREIELETH (10BJY024); ZEHASCHESIEETH (081C630066).

fEZ I RAHE1979—), L, W, NFLZ mIEDSRE WUH VR ORT ST #EM8(1962—), 5, #fz, 1 4 i, AeiE

ARG TR I H & HAR I



2 # il

}5

DA DX i) B 1 23 A, ) 2 AR e SRS IRY, A 2kt 42 4
PRFERE G R AN 32 A JEL I X5 AN ] B o5 00 A T 42
g5, [FISCHR [11-12] 1 D3R # 22 I gk ST VAR B, A
SCHRHT AR 1) S T X R AR A T, B
KRR AR B BR AR BRI 2 M, 320 T P SAL S B 1
O3 HEIE; 2) SR FH s T 5 R AELAR 45 6 (10 J7 V2R s 1
RUBCE, BN 280 bl e e 5 G A B T B S
3) K FH A HE e SREASE IR 6T R SR SR EAT TF S8 B 1)
THEL, A S 3 S0 T b 4R e SR S 1 22 I A
BRENSY
2 W R BRI

WA = 1,2, o m)MNRFIRIETTR, Cj(j =
1,2, n) WITRIEIERRRE, 27, (p = 1,2,- -+ ,8) &
IRTT B A AEZ N B AR p I S ST HR bR C; IHIX
] hn i, Forb 27 = [af),, 2]
21 XEHESHS

BN
a= [afjl’aij] = {$|afj1 ST < aij}'
Fob: b, F a 10 F IR, of), 3o a 1L B, @
XL Haf, = al, I, a - SEEL
/'_f )ZZ "LﬁA = [ahag](al < ag)ﬂ]B =

[b1,b2](b1 < bo) A EENTT AT B WA X 0] 4,
W)X i) 8 A R [a) % B 22 T6) e B 10150
1

D(A,B) = T—\/Q[(al —b)T + (ag — by)TMT,

7 = 1IN, X [E% A FIX A%k B 2 8] (55 85
HEUIEE B, DA

1
D,(A,B) = §[|a1 — b1| + |az — bal];

2T = 20, X A5 A FNIX ) 5L B 22 18] () #5235 00 WK K
BRE, 0A

Da(A, B) = —L[(a1 — b1)2 + (az — bs)2]2.

V2
AR SC AR IX TR BEE 9 R FH R PG 2 v B0k,
22 RiEEBBERELTE

BEEy, = [ah;y, al,) AR p N E P a7 SR Y
T4 bR C; 1 D E DX TR) H B, X AR s 2 AT bR
HEAL A PR, BRUEAL G LA 0 = [yi, ), WAL
%[14—15]11[]—[::

D) ¥R bR C; b 3aa B AR, R AR b (e
RBRUF I, A

m m
po_ D p P _ P p .
yijlfl’ijl/E zijQ?yijQ*xijQ/E Tij1s (1
i=1 i=1

2) ZHRbs Cj 8 AR bR, At Ui i b (E /)
TR I, PP ARAR PR A 2 He A IE TR AR,
PR 0T 28 AT Ab B

P x ¥ 27 %
D \/ P D : D
€ = max ¥,., —X,;1 + min ..
( Z]l) 1<i<m ij1 i1 1<i<m g1
P \/ D D : D
X = max I,., —T;,.o+ min x,.
( 132) 1<i<m 172 132 1<i<m 1527
m m
p P o\ p P P \/ P \/
Yij1 = (xm) /Z(xij2)vyij2 = (xij2) /Z(ﬂcm) .
i=1 i=1
(2)

23 EGOCETE

Bgt = Wi vl 97 Sp I RUAR AR
O AEm AN T7 5 J5UH6 I 18 B4l b o 4k I 1 T B AL X
[E, B gt~ = [yl s ol |, 5 p R AERE €5 76 m A5
5 JEUE DX 1)K bR A 1 S B AR K T 3

p+ D P+ p

. = max L. . = max :
y]l lgigmy”l’y‘ﬂ 1<i§mylj2’

p— : p b= : p

o= min Yi.q,Yi, = mMin Y .. 3
yjl 1<i<my2]1’yj2 1<i<my1j2

Wgrt = g g5 8T T} NS p I AT
BB, 9P = {9y .95 .05 A
55 p N 24 H B1ORAR Uy

55 p I 55 6 A 7 SR T bR O 5 IE BEAR X
AV g2 2 IR ERIBE 850 a0, 5 p I 58 6 AN T R
TARE C; 5 SBR[ 57 2 19 5E 88 af, B

drt =12l — )+ (e — vl 112,

& = VAW — )+ W — v 1V @)
BEP ORI i o = (w1, a5, ),

W2 p I R 88 0 A5 56 TE A AL 5 1 8 7))
A

&= xwy, T =D A xw; (5)
j=1 j=1

24 WEMIEHE

1) PR FE bR & P A [) 5

i bR 10 BT A 5 R 2 RS Bk, T e B
R R B B PG g L O A S REAT 20 A
B R S SCRE, Rt v SRR B A W R B, O ) )
R 0 AT W R ) — B G, DU 2 R AR AU )
Hw = (w,wa, - wj, ,wy). HT AHP ICHERH Y
M %, AT SO FEASCA R,

2) I R i)

I ACEE i) B0 2 o 85 B A 4 2R 1 5K
BE,W = (whw? o WP wf), pr = 1. Hrn

=1
b T p NIRRT N 2T R T B R
B 200 R, — T o, B R A £
B, YA T R4 i R
G A S A — 5 R B, T L
AT 08 R, SRR i 5
D EHIZE £ 7 ok A £ A 1S, g



10 1) R & R TR S 05 S B MR ek F AR 3

f(wp):—prlnwp. (6)
p=1

A0 B2 IR S W N O BCEE i) B W 0 R Rk
BRURR S8 i ) iR b AR B AR R L ARG T
P B PRI AR, AU A H e 4 R AR TR E,
Rl

_NsP
IS 1) J32 & S I T A 00 A JE B0 e e v o6 e ]
HIREALAESL, I 18] B2 bR [ 225 ik 1PV FoR. 6Bk
IR, 5 R ke SRR TR AL I T 7 410400 4 N ) PR s &
7N, TR PR SRR R AL I 1) P 81 A i S T P 4

x1 HEEMRESER

B FE A X
0.1 3 27 T RLUT YT ) 5 (A
0.3 HH S T A A ) A B
0.5 i) 5 T T I i) 1 A5
0.7 1 S5k TS S0 N T P B
0.9 R 7 TG TP ) A5 A
0.2,0.4,0.6,0.8 7 _FIRAHAR I I¥ (] {E

H S s 20 56 M i 45 % I TR FE 6, A3
BP0 RAEI 7 b 25 548 RO bR R Sk IE &
TAE AR S5 (K I TR i Bt AR RO B,
IS i WA BCER P 51 (0 AN 2 PR 2D, BT it
TR 1) 25 I s FRUACEE [ SR A R Dy

S
max ( — E wplnwp>;
p=1
S

S
s—p
5.t 0= ) —uwP, P =1,wP €0,1],
s ;s—lw ;w wP € 10,1]

p=1,2,---,s. (8)
2.5 MEMSBESIEGECIESRS
A 53 R RSB K 1) S5 5 0] 25 AN I 3R X
R I A 0 R R BB EAT SR 4. R SR H AR R
%[[12,17]%7

F(r) = {(ri x &2+ [(1 - rs) x wP x &7 ]2}

9)
o ry ROREE i AN 7 B IE BAL T RISk E T,
(1 — ry) FORER A7 SR B AR T SR SR R . ik
T bl R B i /M 75 R SR AR s IOE %1,7‘27
PR A P 7Tm), Xﬁ&%&*@a%‘r
D 2(r x WP x dPF) (WP x dPF)+
p=1

D 2[(1 =) x wP x dPT][(=1) x WP x dP.

p=1

OF
(97“2‘ o

(10)

4 OF or; =0, n[14

D (WP xdlm)?

ri= ; . an

Z(wp x dP7)? + Z(w” x dPT)?

p= p=1
Hr 1> > 00 B v 80K, TR ZAR.
"
T8 4T A A, FRHE T &7 AR
FE VAL IR, 1A R PP S N — R
AR BER PSR E RS % X7 w BTV IR T
4AFRAR: PRE O BERBIH Co s B HLHH Oy 74
Oy VIR & T AR BT — IR EEG VEAL,
AN T RFE T A Ay TAE Aoy T Ag
TAT] Ay R, 2005~2010 4E (1503 W12 2 s,

AR 2.1 45 T (g X TR B R A 7 720 36 2 13
AT hRUEAL AL B, Horh: 48AR O, Oy, €y MRk 28 7
fithr; Oy N BUAR LR FE.

ST KA AN @ VEFR AR AT 4T 43, M ik
) W7 R B, R 2 R 43 Bk 43l SR R AR C IR AL
F Oy (BT o A S A W) w, = 0.2218,
wy = 0.3012, wg = 0.1971, wy = 0.2799.

T2 ANFAROCENEZERIE

w

—

(3
=

AT THETTC BORGIE(E ) RS/ ik
1 [480,520] [64,68] [243 122,254 283] [0.93,0.94]
2005 2 [1040.1083] (85,87] [203234,212918] [0.83,0.85]
3 [2234,2386] [70,73] [262723,271876] [0.79,0.80]
4 [1248,1385] [79.82] [254 840,267 381] [0.80,0.82]
1 [621,689] [72,74] [254918,263383] [0.92,0.93]
2006 2 [1123.1198] (83,86] [214262,224435] [0.88,0.91]
3 [2034,2086] [72,73] [252729,262972] [0.75,0.78]
4 [1212,1284] [75.77] [244 634,249 326] [0.73,0.74]
1 [912,948] [78.80] [259 493,261 345] [0.93,0.94]
2007 2 [1240.1292] (86,88] [228 821,232 426][0.84, 0.85]
3 [1860,1934] [70,71] [242 144,250 346] [0.81,0.83]
4 [1182,1246] [76,78] [230336,236245] [0.72,0.73]
1 [1180,1260] (82,83] [279323,283851][0.95, 0.96]
2008 2 [1326,1356] (84,86] [220314,228 012][0.87, 0.88]
3 [1734,1794] (68,69] [237 438,241 485][0.83, 0.84]
4 [1238,1489] [75,77] [236382,241683][0.77, 0.79]
1 [1332,1460] (85,87] [281 126,297 374] [0.95,0.96]
2009 2 [1288.1297) (88,89] [231383,236238][0.88, 0.91]
3 [1533,1583] [64.66] [220243,225282] [0.82, 0.85]
4 [1146,1192] [73,72] [228470,232951] [0.81,0.83]
1 [1439,1508] [89.91] [308 732,318 103][0.97, 0.98]
2010 2 [1323.1472) [86.87] [242 845,247 346][0.87, 0.89]
3 [1404,1567] [65.67] [203 458,212 674] [0.85,0.86]
4 [1198,1263] [72,74] [216237,218461][0.78, 0.81]

S IEAT 6 A, Bl s = 6, Sl i
W, T FEE E(E A 0.1, BRIV 5 24 4L 9 ) £ s, A A
I SR SKAF B, il 43 6 IS [B] B R A
w! =0.0029, w? =0.0086, w* = 0.0255,


dell
高亮

dell
附注
ri的值r=。。。这样的表述是否正确？


* E 3 %027 %

4 =0.0755, w® =0.2238, W% =0.6637,

S p I A A AN T R IE A B AR T R R Y
W 3 P, MRS bR AT I ACE T vy ry =
0.8253, 5 = 0.8062, 73 = 0.5266, 74, = 0.2186. 7; &
KRR TT ZEHA, W2 7] Ay IPEAS 45 30 A,

I SR (117 TP 0 DX Ta) 5 1) 22 1) r 22 Ja P v o
TR S R Bk g FAR ], Ui e Ak
M), bR g B & B,

*3 EHIWESHELLEE
J¥5 HLLFE S 2005 2006 2007 2008 2009 2010
1 dipt 0.1049 0.0798 0.0535 0.0344 0.0214 0.0206
dip~ 00165 0.0179 0.0266 0.0278 0.0399 0.0464
2 dopT  0.0622 0.0418 0.0346 0.0236 0.0182 0.0221
dap™  0.0592 0.0559 0.0456 0.0388 0.0429 0.0447
3 dzp™  0.0385 0.0337 0.0283 0.0282 0.0314 0.0325
dsp~ 0.0828 0.0641 0.0520 0.0340 0.0297 0.0346
4 dapT 0.0702 0.0661 0.0571 0.0420 0.0434 0.0433
dsp~ 0.0513 0.0316 0.0231 0.0216 0.0177 0.0234

M3 L BRSOk, T A F Ay BEE IE
L 8 30 2 5L R A, T AR T 57 D B
S BT, WK, T AT Ay Ab T K,
FATAR R IR AR, B2 5 R — 42 589 e e o £
W AT Ay HIE RO BB RS, ST T —

MRGEIPRES, TAF Ay AT OAFE W, 6 FE K 1K)
Y= S INVRL Sl NI RO NI S /N | VAT 2 S BIER NS s
J“ﬁ$¥ﬂj&ﬂM@ETAﬁuﬁ&m%%T
FooE, BVA A AR UL i 55 4 ) FHE 4 S, SR
m%m%ﬁﬁbm%k@;trﬁ%ﬁmﬁﬁ@ﬁm
OHT, AR RS E R T A F S EE B, Ak
Ktz
4 4 ®»

2 IF A FR 5 VA 10 R B 2 AR )
BIIRINZ, 1R AN 2 B SR I 2 I8 25 22 J 1 e 3
I R, 45 T X B0 2 6] 2 R e S
AT AR R BN 51 b 4% 2061 15 1T 47 AR 41 1
AT FBE DL B RS % IR 3PS F) AR A i e, ) PRI )
FEE RN HY T BT 153 P TRIR AR RS0, 6 22 I 24 £
BA RS HHEAT IR L5 J5 0 AT HEF, B T —
A RIS PSR, B, i B RS S iE T
FIFAR HHABE IR [0y ) AT A A B R 2 i A %
B YLV b R T — T A .

£ 2% 3k (References)
(1]

Luis Mundaca, LenaNeij. A multi-criteria evaluation
framework for tradable white certificate schemes[J].
Energy Policy, 2009, (37): 4557-4573.

[2] Patrick Willems.

A time series tool to support the

multi-criteria performance evaluation of rainfall-runoff

(3]

(4]

(5]

(6]

(7]

(8]

(91

(10]

[11]

[12]

models[J]. Environmental Modelling & Software, 2009,
24: 311-321.

Xu Z S, A method for multiple attribute decision making
with incomplete weight information in linguistic setting[J].
Knowledge-Based Systems, 2007, 20: 719-725.

Bustince H, Herrera F, Montero J. Fuzzy sets and their
extensions:

Representation, aggregation and models[M].
Heidelberg: Physica-Verlag, 2007.

FHL, SRR E T KRR HON D-S TR B )

D TR B Bt e ST AN, AR g8 TR IR 5 Sk, 2009,

29(11): 128-134.

(Wang Y H, Dang Y G. Approach to interavl numbers

investment decision-making based on grey incidence

coefficients and D-S theory of evidence[J]. Systems

Engineering Theory & Practice, 2009, 29(11): 128-134.)

Bt JEK AN ) BRI SR ILIRT]. HIN K 7 74 B

22, 2007, 39(1): 119-124.

(Luo D. The method for grey interval clustering

decision[J]. J of Zhengzhou Unversity: Natural Seience,

2007, 39(1): 119-124.)

Ry, BRIGEZT. — ik - DX 1) B W K 1 DB AP 7

PRIk, RIS UK, 2000, 249): 1402-1405.

(Chen K, Chen X H. New method of AIP group decision

making with decision makers’ weight based on interval

judgement matrices[J]. Control and Decision, 2009, 24(9):

1402-1405.)

RO, 25, 6 R, 5. DR AU B A LRI 5

VAT RIS YR, 2010, 25(1): 8-13.

(Liu C B, Luo D, Dang Y G, et al. Methods for interval-

valued intuitionistic fuzzy dynamic programming[J].

Control and Decision, 2010, 25(1): 8-13.)

i?hz')‘” BEW, TH.IETZRROK LSV IR E
A 2w Ry SRR R, 2009,

6: 187-192.

(Zhao ZZ, Li H X, Wang Y. Choice of transnational equity

investment approaches for domestic petroleum company

based on multi-level gray synthesis appraisal[J]. China Soft

Science, 2009, 6: 187-192.)

RIS, 3 S, BRSO, — iR Y 2 H AR A REDNBUK AL

YRR AILT]. F 145 3R, 2010, 25(8): 1159-1163.

(Liu S F, Yuan W F, Sheng K Q. Multi-attribute intelligent

grey target decision model[J]. Control and Decision, 2010,

25(8): 1159-1163.)

Zeshui Xu. On multi-period multi-attribute decision

making[J]. Knowledge-based Systems, 2008(21): 164-171.

Yonghuang Lin, Pinchan Lee. Dynamic multi-attribute

decision making model with grey number evaluations[J].

Expert Systems with Applications, 2008(35): 1638-1644.



%10 1) R AT RIEAA S 05 2 B R Yok FARA 5
[13] AREE, SEMEE, 158, 55 IE AU AR SR T]. R (Li M J, Chen G H, Chen Y T. Study on targe
S LRI 5528, 2010, 30(10): 1822-1827. standardization method of comprehensive evaluation[J].
(Song J, Dang Y G, Wang Z X, et al. New decision model Chinese J of Mannagement Science, 2004, 12: 45-48.)
of grey target with both the positive clout and the negative [16] 380 %, B3, 557 . — Flsh A 2 20 VP I 77 0 % B
1 . Engi ing Th Practice, 201 0 A
clout[J]. Systems Engineering Theory & Practice, 2010, FIL]. 240 TRLET 5928, 2007(10): 154-158.
30(10): 1822-1827.
( ), - h_ﬂ) ) o L (Guo Y J, Yao Y, Yi P T. A method and application of
[14] FIEFT, SRR, AT BT XY 2 H bR KR 3

[15]

RGBT, 4205 55 PR, 2009, 24(3): 388-392.

(Wang Z X, Dang Y G, Song C P. Multi-objective decision
model of grey situation based on interval number[J].
Control and Decision, 2009, 24(3): 388-392.)

AR, BRI, BRATZR. SR PR thfabram AL 2
FUI). PR HRE, 2004, 12: 45-48.

(17]

dynamic  comprehensive  evaluation[J]. Systems

Engineering Theory & Practice, 2007, (10): 154-158.)

Yin X, Yu W. The virtual manufacturing model of the
worsted yarn based on artificial neural networks and
grey theory[J]. Applied Mathematics and Computation,
2007(85): 322-332.



