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Fuzzy time series model for forecasting based on Dempster-Shafer theory
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Abstract: Based on the analysis of some conventional fuzzy time series forecast models, this paper argues that these
conventional models can not deal with multiple-attribute fuzzy time series and proposes a model based on Dempster-Shafer
theory to overcome this shortcoming with some revise for combining belief function. The Shanghai stock index over 10 years

period 1997 ~ 2006 is chosen as the forecasting targets, and the empirical results show that the proposed model outperforms

the compared models.

Key words: fuzzy theory; time series; Dempster-Shafer theory

.

1 31 5

I} 8] 7 8 40 BT 7 AN AT LB i s I 5
(AR A RUAE, T LIS f 00 R 42 S I 5 0 R R AT Sy
FRAE. N iR ok B AR B2 S5 S RHEF R AR I
BRASORA, TR b A7 L0 (i 22 S5 AN E P o), AR T
— R Y FCA 2 VE 1 U S, s GE 4 E e | R
S KRS RS IX SRR HE ) 1IN R) 7P 51 43 BT 7E Fil
N SRR AR B S5 7 T PRI R N A

1993 4F Song A1 Chissom!! 1 Hi T A8 Iisf 1] 7 51
FEAY B f 12 AT 32 MU FH T8 0% #h 2 2R i 2540
B, e 2 LTI D B TN CE U8 i )
R S BS- T Ry YR AR, A IR RSOk IS 0] )5 51
R K 22 2 A ok IO — B B (. 5K I,
Lz AR FE T REA I E—AN, IXFES S BT
Xof A 5 TRV RSOR ) T) e ) S0 A5 752 1y 12 91 L= A

Yis BER:
HEEWA:
TEZ BN

2010-08-27; f&[E1 HH#A: 2010-11-10.

MBI ELIE | Bln i 0 ST T

e, M0 ELT1S 20 10 45 AR RS B AN S, LR Kuarng!!?!
P B RS T 2 R RS, (AN A,
BT LR R R [ — N R R A R R IE K, A
PR R AN A 22 DR R RSO I ) 41 TG

BT LR, A SCEs Al BLR e b B
Tl f S PRI A, SR D T S S R B (K ASER I i)
J 80 TR ASE AL (% 75 4%, S 10 45 1R T B e A Dk sz
0BG IE BH T A ) m] S AR
2 BOMINEFPAIREAB S S E X

N THISE 45 H 58 S R RSORA IF TR) JP B1AE 2L 11 5 SR
R IR, AR5 A4 LA 2R SRR G R R
Tk, FEXRFEATIAE T ) N FH EAT 23 AT LR

EX 1 URRHE, 4% Um-—"NRIT o0&
MU = {ur,ug, - ,un}, & X ANBU LHEX
AR (RIBHER), Jfidh

K A REIFE AT H (60875032, 60961003); VL7444 A AR E 410 H (2010GQS0127).
EREE{(1978—), B, Bl #d%, i1, WFAOWIES . B2 I8 2590, XA (1963 —), i, #3%, L4 S,



100 = 1 5 * % w07 %
A= falw) | falws) o falw) oy RY W RAT, UBITG (R, ) BERE X (k1) = min( AL,

Ul Uo Up,
o fa e E A BIBRISRE R AL fa: U — [0,
s falu) 0w TEBOBIEE A FIBORI SR8 B AE, I
H fa(u;) €10,1,1<i < n.

EX2 MNP E—FEmtt=---,0,1,2,---),
WY (t) C R, R SEBUs 745, Y(t) b X —4
BRI fi(t) (i = 1,2,---) HF(t) = {/1(t), fo(t),--- }
WFR F () h5E SCAEY () L ARSI 1) e 5], 3 e
F(t) MBS fi(t) 4 F(t) h ol BEfiE 510, B
ST fa(w;). B TANEBZ ¢, F(t) AR,
WCF(t) At ek, HagsslonT ek ¢ i Aeth, kA A
Y (¢) VAR A 18 .

EX 3 WR(Ett—1)AEXENEE-1)3
F(t) MBRICR, FHW L F(t) = F(t—1)o R(t,t — 1),
WK F () 2 F(t— 1) 152016, F T DU BORNE 48 ¢
RF({t—1) = F(t)RER. Hrp: “o"fREA IS5,
F(t) M F(t — 1) #ERIEE, SR RFRA & AL F(t)
B BOROC R,

EX 4 LFt-1)=A;, F(t) = A;, MK
TEEL I RAE F(¢) A F(t — 1) w] LU — 032 48 6
RETR, N A — Ay Ho A ABORIC R Ao,
Aj RABORIOC R A

M E 4, Pt =1,2,--- N, UG N—1 /M
WIXRF(i) —» F(i+1) (i =1,2,--- , N—1). B4
Z IR F KR, AT N-14 AL — A (¢ =
1,2, , N = 1), et ALRV AL G3 G ¢ ATt 41 1 2
J7 HAE R B R ASER AL .

AT e S RSO N R) P 4 TR AR AR 1) A g
AR ] 43 2 LR JUAS 2 e

1) AR VIR G2 RO S5 Ja R H500) 18 355 18 A T BB
%153

2) FR 4 U G B 56 i 1A 00 I 2 ST AR 0% R A
A

3) H12) T ISR O 28 SRAS BRI OC FR 0 B

4) K LI AR Ak, SR 5 R 3) w1 1R AR
O ZRHE BRI 32 (1) SO0 0 SR 45 T

155 3) 5 ) FASERY DG 28 48 S B0 G 28 B o I
AN TR] PR AR TR SR AN — R A gt g v, L i AR SR
152 Song!!!, Chen!®/F1 Lee™. At Al TR B0t 45 [X.
Sl I TS AARATT G TSR G 2R R R 1R R A U
B S T L FREIU A D) RIS RS R AT 43 H

7F Song IR 658 —AMs 5 xR Ab BRAR
BIRR Ay — A, Hodn A T A 2 A n EIAT 0] 5
(AN LS SR B B, H RY = AT x A, 5hFE

ALY (kyLdyj = 1,2, n). Forh: AFALAL 5352 A,
VA B K RIAS TG, AT 2 A, S AR5 R
AR IR 77 324 3K B8 56 R FE R 5 B — ORI OC R E
B, P R = U RY X7 iE R max-min IE 5.

2,3

7t Chen [FJ B v B5081 OC RATFE R PR 0 AR
WA — Aj REAAERYE. IR AR
THEMIKR A — Aj, W R, j) = 1; I R(3, 5) = 0.

AT B G b e e A — S BOR OC R H IR
WA, 7E Lee (MRS AY i, BOBIC RFRE R I ICE A,
— Aj TEVIZRSE T H I T AR,

5 I BRI 5G 28 0 R AT F50I0 IS i 3 FH 7 00 )
J5 18I, Song K IAT LA 3 450 1) W AL 4R Bp 5k
B RO A 11 SR B U — AN S KAE, W LA i s KA T
XoF I FRIROR B 1 OB R TR s 2) G SO0 AR e
XoF IV 5 BRI A2 (1 55 J 55 A7 22 A e KA, T DA KB
Xof ISR A 1) Lo PRSP 3 A S TR 3) A5 i,
A FH X SO RSORA S5 B A by B SR A5 A BRI A 0 1
P AE A T A % Chen AT Lee [ T30 L), mf
gty i N RIAA:

ct, > Rlic,,j) =0;
j=1
R(ic,,:)
n
Z R(ict I’ .])
j=1

Ferp Fo(t+1) g ¢ W00 ¢+ 1RO TRINAEL, ¢ A ¢ I

ZIVE T RS I SR g 52 g5 K PRI 4 T O B, R(de,, ) A

TR O Z B BRI 2 ¢ XL IIAT, CT b C G,

C = (c1,+ ,¢isCn), ¢ HBORIEE u; I OME (G = 1,2,
oun), “x” RoRHFE ) eIz 5

AR 3 PRI e N TR NGUR S6 JE IR, e AT LA
HUTHI 1) R S5k, JEAE T8 W ek, 76 Song HALAY
7 I I K 1) U SRR OB R OC R U AR
B8O R 4], max-min R 7E S 5 e K= I UH SR
[f); Chen [ TH 45 7715 HE Song [ ] ¥y Lee A7 %
& TR, AT TINAS B A TR A, B2,
X 3 MRS A5 B0 1 2 AR GF, T HLABE Y 1 Y
FHAR R R AT A I SE. TEGH BB RN R ) 2 W,
SCHR [1-2, 4]

SR, 3X 3 AR IR 2% 6 ) R 2 AR = I A T, AR
IRSEANG H LT AN I AL R AR, S AR
DA 25 #0052 B/ (R IC &R, DRI, 2 o] 78 29 1) T IX
G IR 28 BT AL 1 R4 U2, 7 22 TR 3R (PSR ) i) 1) A
AR M I 7 7). R T, AR SOKs &5 F 4 B
TR RAFFIX — i i

Fo(t+1) = )

x CT, otherwise.



F1M

BRP A= S B FEIE TR 69 AR 0T 1) A 7)) TR AR A 101

3 iEdEER

UE 4 #1242t Dempster!'2) T 1967 4242 H 1), J5
>k Shafert3U) 10 HE AT T 4 ) R 58 3%, W SURR A
Dempster-Shafer B i (i FX D-S BE12). ‘& 4 — FP AN
SEPEAEEE 7V, SRV HEAEAS i) RUE 3 2 A b A
1) R UE R, X ) R Uk B A H A BV A 2
Ji, | FHl Dempster & i i2 D) ] LA 213 A ) 8514 1,
P LAES BRSPS BE, IR OB R —
Tl B (R AN PR R 7 v, Ak, e AN RE AL 2 B
B R 1 BT 3 SOV AR P, 100 AT UK S UE 3
MR B AN 4 /MR B4R 1TF 2 IR et A 75Uk s 2
I INARER % S T

PR T SCHR [12-16] 25 AR ST s EE AR O
5T S, AR S H R S 21 R PR M A A 7 VR AR
P e 30, S L TR S 1 22 R MR I )
Fe AR EYE %

EX S WE R, BRI R e 4
FIES © N IHESE. o e En] DU A BRAE, 1
AT DTG BRAE, (H S B A 3L ) e R rp— O A PR AR

EX 6 O NIHABHEL, LK Hm : 2€
— [0,1] 2P H O THE) WL 1) m(2) = 0; 2)
S m(A) = L WERm O HER O b3 A A
ACO
ST (W mass B9 40; FRHH Bel(A) = > m(B),VA €

BCA
O iz LIFI K Bel : 20 — [0,1] 2} © LI 3L
W m(A) > 0, WFR A} 15 Z R 5L Bel (F£E7T; A1)
FREIPIs(A) = > m(B),VA C 0 JIisE Xtk
BNA#Q
Pls:29 — [0,1] 4 © ERIITRRAL.

St AT A5 B R R s RS AT
JiE, T AL B R 00 3 7 0 L g i A AT RE T I A
AN [] £ 2R 5 A A RS AT RE B (R v, ASC
TEFRAT L o K Bel 15 0 25 FE IR X 52 U 4 B s 2 it v
T T (P g 592, 6 B A TR 1) A SRt
TH I 2B S — g e, 5 U & %o %
— R R

1
m(A) = 1K Z m1(X)ma(Y).  (3)
X,Y;XNY=A
Hp: A+ 0K = Z my (X)ma(Y); my F
X,Y;XNY =0

my NN BIEX X Y 145 R B X, Y
€2°.

LE RSO IS 8] Py 270 F50I0 v, — e S T s i
JEB TR — AN BRI AE S, DR b AR S T A T
BN FSOR N & 1R R B2, T AN 0 % R VT VR G AT A
o b RIS A RBOR M 2 1 R BTG, JRRER

B £ 70 I AR S J M8 A HE A S 1 D LA R 2L
(RIMH. AEBEATUESE A B, Dempster-Shafer [ 572 (B
3 (3) AN T I % O = {a,b}. Hp: —f5F
FE B BUE XU my(a) = 0.2,m1(b) = 0.8; (5 &
Ho5E SN ma(a) = 0.2,ma(b) = 0.8, WIARIE FiR A R
ARA m(a) = 0.06,m(b) = 0.94. N T RIX— AL,
AL E B R EUEHE A A 2k

m= g X VmEmb. @
Hepi A0, K= > /mi(X)ma(Y).
X,Y:XNY=0

4 LT UEYE B ORI E) e s B A

N TR G R ROR I (8] 7 A B AR T B 2 D 5
G TE, B oAb — e X

EX 7T W EJE S A KA W E
Sj(t) (R S(t) = (S1(t), Sa(t), -, Sk (t))), t AT IHIAE
O LTI )2 B Sy (1), HARE) S (8) G £ DA
SEA IR E. FRS1(t) A EJEYE, S;(6) (G # 1) AN
Je8 & 1k

R b e S, BT A A ke, iR e
R AR 4 S B g SCH RABLT 2 (1) EAT BRI R
gy, B A5 G A BP9 A Uy = {ujq1, w0,
L Ujn b TR IBORI SR {A)1, Aj2, - - s Ajn b
ARG AR A WM S (¢) 3K H 45 e B AH 7 %% B 6T
I ASOR £ b () B SR S8 B (A SR FH = A R SR )
bR K50, 6 E SL BT AE K BORIAR. B 1 R, ALk
I 220 ¢ 585 5 A Je8 A5 RO A 5 0 R R BRI A, AL e
{Aj1,Ajo,  Aj b

F1 WNFIIEMIL

t S S .- S ... Sk
S(1) Ay Ay - AL o AR
S(@2) AT A3 .. AT .. AL
sy Ay AL oAb o Al

BB LLS, X T2 5 AN R YRR I 242 15 51—
OB R AL » AT =12, ). R, X R
AL SRS T3 5 AN JE AR 9 RSB0 2, AN 1A (1 Ak
JCROBIAR B A B T REAS—HF (B LTI njy B 5 1O
B AN TTAZA), IXHEXT P 81 P R BRI T, A
1119 55 7R I P IR P X SRR O A A
A OC AR A . RS 156 2 9 [ 4 A, AR SCRA
SCHR (4] H 10 07 2R F O OC R AT FE R, 5 40 4L
BTN (K952 RI AN 52 277 B, AT A S0 5093530 b
o 5 AN LA J P DR S A K SRR RT AR 2 KA
BOWI X R RY, R, -+ | RE.



K

102 = 1 5 * w07 %
T4 1 50 X A B AT AL - 2
BERY B2, RIS I U146 A B O BOH 3 RMSE = | (3750 = (0)2) /n. )

BERE, S(t) = (S1(t), Sa(t), -, Sk (t)) gt IFZI AL
1B, FRE L5 T RO SR o BRI KA IIAE T %
R RSERI AR 73 0 A { Asy, Ay Ange by T Ay Tl
MIE S; () BERIAL Jo 0T B BRI AR, B Ay, € {Aj1,
Ajo,-o  Ajn, b HIE, FEBOROC R A BE RI (¥ A50H)
B Ay, IO REIAT A —Ak, AE R EXS ¢ + 1 R B
Si(t+ 1) BUE N {AL 1, Arg, -, Arn, Y IOAR BE 06 5L
1H. B

mj(Ay;) =

RI(t;,1)
ZRj(th)’
3 5) HIE S, 75 S (1) 1SS § A E RS AR &
Ay, B, ST S (¢ + 1) 3@ ME N B AR Ay 145
B my (Ar ). IXFE, 745 21 i RE AN JE 1 R AR UL
EL T AL P U0 25 AN RO £ 1415 FEAEL; R )5 AR 4k
UE P B R I8 A O VRS B — AN SR 1045 BE A 17
B, AGAC m = (mb,m2, - m™); BJERYE I E
TR 2 AT AR ) 1) 3 470 1) T -

Fo(t+1)=(m} m? -~ mj*)xCt. (6)

o Fo(t + 1) AFEHIS(E) At + 1 3 &8 2 1 it
WME; (mi,m?2, - mpY) bt WEZI 25505 AR )
CTHCOCMIELE, C = (c1,  ,ciyeny), i N EBVER
BEOIEE w; PO (6 = 1,2, -+ ,my).

TE 58 2715 56T SR I 1] 32 51 23 A (1) 3 AN 28 3L
B HEAT 70 BE 43 A, SH AR 40 Ji Sk 9% Tt B8 0
SEAR A0 25 TP A 2 (), BEASCH R (2)
JE X} Chen 1 Lee 152 28 (1) K5 it it 45 A1 452 K ik 5K (6)
e ST UE B EE U (1 RSTA IR 8] 7 5 T 11 B2 ik X,
JE 3 (2) 75 22 D Z RO I (] e 510 P00 7 1 ). ik
A, ARSCHR IR RS 7 YOI AU SR 5 T 2 B BA R 3 4%
G RS TH]: 1) JE A ¢ RIS A g M S
F @ M R O O RABEE R, 2 DA A
A % DA O R AR, 2) F R T f4) 0 04 EEAR
P P SR A5 AR R ASORIT DG 58 RE B O BV g T
W5 3) AS[R] & -2 TR () F 0 6 ) 1) 25 3 745 4 H 1
TESR A A 3 (4) MEATRLE, ATk H 2 6) T (mf,
,mpt). A ERAAR.
5 AR A

W A5 SR 15 Song, Chen H1 Lee [ 845 5 5 7
(R TREI 25 SEEAT LR, RISk T SR B 7 VA A 3Pk,
W HIH T Huarng FOEE T 2- T RO AR IS 7] 5 27 K5 204 1)
gL 5 R ZHOCHR—FE, AR SCHSR I R ZE (W
(), o Fy(t) FF,(¢) 23 AR ¢ I Z0 1) 7000 (5 70
FLSE) SR B TIONRE B2, B

i=1,2,- (5)

,ny.

2
mt7...

HEHE 1997 F1H 2 H~A19974F 12 H 31 HiX
243 A8 by H B s, AT LA 2 32 & 1, d5 e o A
AR M JE . BT IX 3 M A ZE A K, W] LA
FH T R BB 45 oK 36 o, HLIX — 41 (19 i A0 9% 3l £ 800
~ 1600 Z 1], MOKE B 3K U 430 8 ANIX ], 43 2wy =
[800,900], up = [900,1000], - - -, ug = [1 500, 1 600]. X}
P RO AR IE N Aq, Ao, - -+, As.

DA H 1R i 190 ME R IITZRAE AR, S5 53 4k
P AE A MRAE A, SR A SCHR HH (AR T AR IR 43 21 3
AN OC AR RE R, I S 15 2 0 TOIE an P 1 PR A
TR O A Bk S T Lee 1RSI
Huarng 1] 2- RUBORI AT (R TN 25 5. 1T Lee fA5E
R A T Song Al Chen (1), Jhy 5 & 1A 85 3% 1k, AS
REMR) [ 7 (P BRI 25 T 5 P A SE 22 1 ol
gE.

12.5

—— Leeli 45 3

Value/10° £ %k

1 1997 SFiP4E TN R LR X IR

M T A AT DU, AN SCHRE HY 45 8 R Huarng
WA F 25 AR I AL T Lee i 7 AL 45 R 5
Huarng ] 3F & AH AL, (A 30 A7 L8 Fi0 0 1) s AN 1)L A
TR a R, gt TAAN19974E 1 H 2 H~
2006 4F 12 1 29 H Y lTIX 10 45 (1 B F5 28 5 Tl 5 2.
FH 30X B B ASAN [R5 28 P YO0 RS 52, i S 56 I
VI ZAT AT AR U AR (1) A8 B Hcdhe, Hahs 11 25
IS HT I —FF, #0523/ E M, S TF e o
FEB AR AL ORI S HA BOR AR 2 A 4R 1 3G
Bl ot s, B9 50 100 A s/ 2 — AN X TE], T (1) 77
5 AR TR, T g5 R AR 2 .

MF 2 0] LLFE H, Kuarng FUA 377 v 0 BAL T
Song, Chen Fl Lee £ 41, H A SC 7 v 10 00~ 1) i 22
/N, XA S BT T AR SR A ) 22 DR 3 TR ASE 2 A i
DK B b TR AR s ORI Ak, 3% 2 I 315K
55 2 F10 RPN 5 2 i A SO R Y H 28 SR E A A
JiEA R (BRI 3)), fa — B2 K @) 15
F. 5 —F B A N T B 2 51 Y 1Y
B, B4k EAPLT Kuarng #5E8Y, JX R B A SOMIESE &
FSe s 2R et A AR AT 6 2211



F1M

BRP A= S B FEIE TR 69 AR 0T 1) A 7)) TR AR A 103

T2 1997 £ ~ 2006 &£ P BRIE TN A A RIZZEEXTER

4y Song!!  Chen®  Lee®  Kuamng!"" A1 A2
1997 50.12 38.07 36.57 32.03 33.81 30.84
1998 44.19 34.51 32.02 24.80 31.28 25.60
1999 38.38 37.47 35.81 25.23 32.55 27.74
2000 46.16 42.15 40.33 30.26 34.82 30.07
2001 42.32 37.23 36.76 27.49 33.39 27.49
2002 38.80 47.19 35.59 39.90 33.18 27.65
2003 32.71 36.57 30.98 29.90 31.08 25.02
2004 38.66 35.98 33.66 26.61 30.36 24.82
2005 31.02 36.51 33.01 31.71 30.75 25.52
2006 41.31 40.57 35.42 35.68 32.53 29.08
P 40.37 38.63 35.01 30.36 32.37 27.38
6 & W

A SCAT 53 W A SEASR T ) P 41 Tt 0SS 28 (1 Al
I, B AT Song, Chen Fll Lee — ™25 L 1 F5H] I
V) 7> 270 A5 25 7 g Sl RSOREA D 3R RIS R ot ) = g AN
i), 8 tH TSR TN BE AR 2 N = 15 8 AR )G
A3 M FEHE U BEOR b S R (1) v R b BE 2
5 5 (BRI 22 DR FoUIM () R0 Oy 7 Ak 4 308 SE 47 4
TEFH T ASERL I 1) e S AR RS, AN SO0 UE 38 5 B IR 7V
HAT THE 0, JEMHE T 25 TR 5 808 (R BB ) 8] 7
FIPMAL Y 5% 5 H 1997 4 ~ 2006 F _F i 1 45 20
X e AR BEAT 1 S A 56, AR 45 AR T AR
SCTTVEAL AT 495 1) AR S AR 1] 1) o 271 ot A2 22
PRI FRIN 5% 22 /0N, T Hoids B Kuarng (1936 T 2- BRI 4R
) FRUHU 4SS B S

o LR A, AR R R B8 B 1) £ 2
PR TR Al v 22 DS 2% PRI AR I [) e 1) 00 A 22
T3k INTICIIRS B2 1) A 5, OQ T cheadt ik 4 B 1) & B
FIFNE 4 (A D7 HL, DA T KR [ giaael;
WEAR, Ak 22 22 -0 10V B T ASOR X 18] PRI K1) 23 7 92008
THUINAS 55 A7 AR R 0 52 M. AT, 1 B v A 2R 1) ot o) v
i 27 kA 1R 2 TAEw] LU

2 % 3Lk (References)

[1] Song Q, Chissom B S. Fuzzy time series and its models[J].
Fuzzy Sets and Systems, 1993, 54(3): 269-277.

[2] Chen S M. Forecasting enrollments based on fuzzy time
series[J]. Fuzzy Sets and Systems, 1996, 81(3): 311-319.

[3] Lee M H, Efendi R, Ismail Z. Modified weighted for
enrollment forecasting based on fuzzy time series[J].
Matematika, 2009, 25(1): 67-78.

(4]

(]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[13]

(14]

[15]

[16]

Ufuk Yolcu, Erol Egrioglu, Vedide R Uslu, et al. A new
approach for determining the length of intervals for fuzzy
time series[J]. Applied Soft Computing, 2009, 9(2): 647-
651.

Huarng K H. Effective lengths of intervals to improve
forecasting in fuzzy time series[J]. Fuzzy Sets and Systems,
2001, 123(3): 387-394.

Huarng K H. Ratio-based lengths of intervals to improve
fuzzy time series forecasting[J]. IEEE Trans on Systems,
Man, and Cybernetics, Part B, 2006, 36(2): 328-340.
Cheng C H, Chen T L, Chiang C H. Trend-weighted fuzzy
time-series model for TAIEX forecasting[J]. Lecture Notes
in Computer Science, 2006, 4234(3): 469-477.

Yu H K. Weighted fuzzy time series model for TAIEX
forecasting[J]. Physica A, 2005, 349(3/4): 609-624.

Wang N 'Y, Chen S M. Temperature prediction and TAIFEX
forecasting based on automatic clustering techniques and
two-factors high-order fuzzy time series[J]. Expert Systems
with Applications, 2009, 36(2): 2143-2154.

Huarng K H, Yu H K. A type2 fuzzy time series
model for stock index forecasting[J]. Physica A: Statistical
Mechanics and Its Applications, 2005, 353(1-4): 445-462.
Leu Y H, Lee C P, Jou Y Z. A distance-based fuzzy
time series model for exchange rates forecasting[J]. Expert
Systems with Applications, 2009, 36(4): 8107-8114.
Shafer G. A mathematical theory of evidence[M].
Princeton: Princeton University Press, 1976: 5-31.
Dempster A P. New methods for reasoning towards
posterior distributions based on sample data[J]. Annals of
Mathematical Statistics, 1966, 37(2): 355-374.

Philippe Smets. Analyzing the combination of conflicting
belief functions[J]. Information Fusion, 2007, 8(4): 387-
412.

Liu W. Analyzing the degree of conflict among belief
functions[J]. Artificial Intelligence, 2006, 170(11): 909-
924.

FEANI. =T UESE BRI AN S 2 B 2 m Pk sk S vEE
FUD). HHL: h E R A B AR A B AR, 2007.

(Gong B G. Methods based on Dempster-Shafer theory
for multi-attribute decision making with incomPlete
information[D]. Hefei: School of Management, University
of Science and Technology of China, 2007.)



