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A three-dimensional dynamic method and its application under
intuitionistic fuzzy linguistic information

CHEN Wei-jiet, LU Jing, ZOU Yan
(College of Economic and Management, Chongqing Normal University, Chongqing 401331, China)

Abstract: Considering the shortcomings of static evaluation and the unknown attribute weights in the comprehensive
evaluation method, a three-dimensional dynamic method is proposed in this paper under intuitionistic fuzzy linguistic
information. Firstly, fuzzy quality function deployment is used to solve the index weight, which can reflect the weighting
idea that the more the index can represent the contribution degree of the customer’s demand, the greater the weight.
Secondly, considering that the relationship among attributes will also affect the final evaluation results, the power average
operator is introduced and extended to the intuitionistic fuzzy linguistic set. Based on the intuitionistic fuzzy language
power weighted average operator, the static comprehensive evaluation value is obtained. Then, the layered incentive factor
and the growth factor are defined to measure the change state and the development trend, respectively. Based on this, a
three-dimensional evaluation index model considering the evaluation basic value, change state and development trend is
established for dynamic information aggregation. Finally, takeing the credit evaluation of small and micro businesses as
an examples, the effectiveness and feasibility of the proposed method are verified.

Keywords: three-dimensional dynamic evaluation; quality function deployment; intuitionistic fuzzy linguistic set; power
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> ,Qt)jjlu = R

EXSU FS = {s]i = 0,1,...,2t} NiBEH

B, a1 = (Spys Suy)s G2 = (Spy, Suy) NP LR ARG
LI A 2 (R B

Ti=01,...

d(ay,as) =
S0 ) = Fs)|+ 1 (s0) = Fls) 1+
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+
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=
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=
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SEHL2.
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IFLPWA (dy, g, . .., an) =
DH AL L e = (min{s, }, max{s,, }),
J J

Gmax = <H1&X{SH7. }’ m.in{svy‘ }>’ I)_I\IJ
J ' 7 '

s}

min < IFLPWA (@1, s, . . ., n) < Gmax-
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) BAEE— B, M IFLPWA (ay, ag, . . ., a,) =

IFLPWA (@}, d), ..., d,).
W DA

IFLPWA (dy, s, . . ., dn) =
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j=1
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wj(1+T(aj))

n
zw-< @)
mln{sm H SHJ = 1+T(a, <
j=1
mjax{suj};
wj (147 (a))
. n % (14T (@)
mjln{svj} ]:[ fsy,)=0" <m?x{sv].}.
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SRATH % SRNFTERE R 1113
w; (14T (a;))
- i w; (14T (a;))
—TJ@ = fsp))= -

=1
w; (14T (a;))
f w; (14T(a;))

f(sv,) =

< max{s,, } — m_in{svj}>.
j j

u’:]:

TETEH% HE X6, 51F Gmin < IFLPWA(ay, as, . . .
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3) T (@), ah, ..., a,) 7 (ay, g, - - -, an) FUEE
— BN TR ay, D IRAFAEME— 5 B af,

fEif3a; = a;, )R ZIMR. BT (a)) = T(a;), A
w14+ 7@)a,

TFLPWA (ay, o, . . ., ) = “n _
Z (14 T(a

P=

w;(1+T(a}))a)

BN

(7

= IFLPWA(&,,d, ..., d,). O

w;(1+T(a}))
j=1
23 HINEE&ESE
231 WKESHNESTHLTEBHET
i R TE RN T AR A X AR
Hh B I 2 ) 22 i A 2 A9 B S SR A P B B

yi(t) vi(t2) .. wiltr)
2(t1) y2(t2) ... y2(tr
Y = ity = | 2 ) )
ym(tl) ym<t2) s ym(tT)
(15)

FEFERE Y AR AR I Fr A A 21 1) 2% AN I 2022 1k
{IER(EYSE RS el

V = [i(te)mxr =

Um(t1) vm(t2) - .. vm(tr)
(16)
Hrvi(ty) = (vilte) — vi(te-1))/(te — te1)(k =
2,3,...,T),vi(t1) = 0.
figkﬁ@m%ﬁtﬁl:,U\i’}]ﬁ%ﬂfﬁ%ﬁ‘.ﬁ)ﬁ?ﬁ/l\ﬁ%fg
L, R A “ it I A IR RSP AT R )
OGN IR PRI ANGE BE 1K 70 J2, 300 58 SUZE B ] - X 48
KA bt 47 22 i, 3 IR A b gE AT AR o, B R 2
RN R - FRAE F N VP X G AEAS [R] B 2] 1 357K
P G\ 2 G R 2R AE 2 AN VRN X GAE TN %
FIHEK K F.
W v, NNV G )P 351E, 0, =
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1 A Pl N
T_1 E vi(tk);v;naxﬁ;ﬁzﬁ}?{ﬂ}(ﬁ%{ﬁ‘]ﬁﬂﬁ
k=2

ﬁwwizggwmxw“%%r$ﬁmﬁ%%ﬁ@
AR, v = min oy (t); v F5 VR B St

Z ’Ui(tk)

\/i} 3 + k=2
I3 v Zo (6

(vi(ti) > v;),v; NN
T

v; (tg)
—2

O SR P H 0 = S (n) <
B Ao (b) 5 SN SR R T AR L 5
FRAR 595 4 A VP 00 % 50 0 B 0 40 2 45 T B AR (K
o SRR ot R TR o b
T GO AR v A BT I 5

AP XS GAESEAN I T 2 I 23 J2= 3l w5 il
D7, % S R A 7 Z B R 5 4R 1.

®1 YEEERHMET

W1 = e A T i = G R 1

DIEEINE RBHET i AEEE SRR T 6

pmax ER A A pmax IEFEAE
2 2
[U;L:U?ax} 1+ o Tor™ [U}:vv;fax] 11 o Top=l
e i e k
o} eilh A7 ot Jeilh P8
2 2
. + T —+
[©s, ) 1+e ol v
5, A8 o T8
_ 2 _ 2
pem e e
vy R v R
. 2 : 2
min - min -
[v ;) 1+ e lor v, vy) 1+ o Tvpm]
pipin TETE ppmin G

FH 2 1K A ) 2 BRI R 1 p AV 1) )2
iAo, o > O, VEME LF EEp =
o S (LD = T (1,2) S B
PPME AR A o kK B THBR %, 2250 70 B p A 6 BCK
Mo < OFF, PEOE T F%, %l p = Tpe € (1,2)M

azlf € (1,2) BRIk, B VP A5 (b ik o

—v

N BBk 2, T R p R 6K
g5 bR T 2R E BN S KA BB 1R
gi(tr) = vi(tx)(0.5p; + 0.55;). (17)
2.3.2 HKEHIE SEBRKE T
W a;(ty) R VFIME AL EAE X T — i) %)
AR AR, DU PN PR 3 R B S0 4

 k=3,4,...,T.

O, k= ]-a 27
ai(tk) = § vi(ty) — vi(tp_1)
tp —th—1
(18)
AR 5% 0 (b0) S5 K H o 1) 5 S
KN
0, vi(tk) =0, k =1,2;

1+ e—ai(tm)vi(en)/[oi(t)]’

vi(ty) #0, k=3,4,...,T.

H i(t) = Mi(ta) = 0. Hu(ty) > O, PEE
EF Hai(ty) > 0, R BHPEME 2N iE EFiE S,
R T Ni(tr) € (vi(t), 20i(te)) IR0 35 as(t,) <
0, W2 B VEAN (A R 0E BT 3, R4 T N\ (t) €
(0, v (tr)) ISR 45 a; (t) = 0, WERBIPRAME S Lk
FE LT Ni(te) = v (t) I, 20 (t,) < OFF,TF
W B TR, 25 ai(ty) > 0, SR BIVPANE 2 00E T B
P B4 T N (k) € (vi(tn), 2) IVIRST 4 ai(te) < 0,
=% B PEANAE 2l R BB RIS T N (6) €
(20 (1), vi () FIIEST; 45 a; () = 0, W R EAVEAE
VR B, NLAE T () = vilty) FITEST. Hu(ty) =
OB, PPAME AL,
24 FHEITFNEE

step 1: FF T 5K 25 H 1A i 4 56 B R AK 48 20 (8) ~
(1) TH5, 19 3 35 F BB QFD (TN F8 Ar i E w; =
.y Wh)-

step 2: I 7 (12) ~ (14) XF 5 46 V7 ) 46 B X i3
1715 BRI B BORIE 5 13 70 sR 4L (3) 13- 29T
Prxt REER S TR EAERE Y (X (15)).

step 3: HH 2 (16) THE 15 2 B 77 34 K6 B, T %
1B 58 5 ) J2 R B TR 1 RV ) J2 G B TR 7, 45 &
RANBRE T ERERNEEH KSR B E T

Nilty) =

(wl,wg,..

gi(tr)-
step 4: FHEX (18) A1 (19) THEVFAN X G I1) HG K 34
A E N (t).

step 5: LA B FEVEAN X S VEAN SR A E L K AS
HEWES, H
Y (te) = yi(te) + agi(te) + BAi(te)  (20)
THHEZSFME. Ko, BAIERE Ha+ 8 =1«
TR TRPMESE KIS AW B, 8RR R bR E 1
A B 1 B AL (RIS PR AR e P R 38 3 1 PR A
) 245 ). PR e 1 VA I AR 1 4 = S B B O
P AR E 5k s, i e SOGKASHB IR 1 51
Kl A PR A2 TE PR AL, 4 0 1T 2 W b S B 1



%44 AR F: AREMIE

= /fn ficN Téﬁ;g{iﬁﬁ }‘H:ﬂ'

77 ik B L R 1115

IR R PHE AT B K ke 3.

3 EEISH

R ¥ AR AT TR A N ML 3R A F SR,
BN 6 AN AN AR { Ay, Ao, A, Ay, As, Agt 1R
2016 ~ 2020 4 {15 AR BEAT PPAL. & 5K 1A LR
A7 75 2R 9 3 ), S RAT VTR 5 T I A R AT 4 TR
AT X HER AL B4 F 7 3K, BT L FR 8 (CRy ) Al
PEI (CRy) R PRI (CR3) VA E R R (CRy); HikH
T 8 IUE FVEO 84, 23 ) A sl B 7 i e #2 (B )«

BRI (EL) . $ 5 s & (EL) 5577 ffin
(BLy)~ BB K 2 (B 15 Fid sk 21 5% (Elg)
EURIRFE I (BL;) Rl EXREE M
(Elg). XK AMEETES = {so = FFH, s1 =
559, s = 1, s5 = 9, 54 = AEWRPIFERITHRE
PR FRFR I B RS R, FIHBEIBESHES = {so =

WMZE, 51 = RE, s = %, 53 = — M, s4 = IF, 55 =
MRAF, 56 = BRIF) RS 6/ M3 A7 13 D VA,

LA B 4 4 O R R SRR R 73 ) G 2 AN 3R 3

. PR R, 1 5L R 2016 48 HTEA £odis.

R2 WRITERSERITNIERER R R

TR El, Els El3 El4 El5 Elg El; Elg

CR, (s2,51) (s2, s0) (s3,80) (51, 82 (53, 50) (s3,51) (54, s0) (s2, 1)
CRz (s3, 1) (s1,s3) (s0, 53) (s1, 82 (82, 51) (84, 80) (s1,83) (82, 50)
CR3 (83, s0) (s2,81) (83, 81) (84, 50 (s2, s0) (s0, s3) (s1,53) (s1,82)
CR4 <81782> <So,82> <83,80> <S1 S3 <82 So> <S3,S1> <81782> <S4,So>

R3 20165FREKIEM

ik EI El, El3 Ely Els Elg El; Elg

Ay (s1,82) (s5,50) (s4,51) (s0,83) (s2,50) (s5,50) (s1,53) (s0,83)
A2 <81 83> <82,83> <84,So> <S5,So> <S4,82> <81783> <83,81> <€3 82>
As (54, 51) (s6, 50) (s4,81) (s1,83) (s3,51) (s1,83) (s1,84) (s5,51)
Ay (84, 50) (83, 50) (82, 84) (s3,51) (s1,53) (835 50) (85, 50) (s2, 83)
As (52, 54) (s3,81) (s2,84) (6, 50) (s3,81) (s1,83) (84, 81) (85, 50)
Ag (s5,51) (s3,52) (s2,83) (84, 50) (s5,51) (s1,54) (s0,53) (s3,82)

3.1 A EESTEN
T K KA I m U R R R (8) ~ (11)
TR A3 2N A AR VPN 4R B R
w = (0.1640,0.164 3,0.1554,0.114 3,0.130 5,
0.1107,0.0800, 0.0808).
a8 3 (12) ~ (14) X RGP R RE X 34715 B
B b, I BV RO E 5 /9 2 A ) tF A B Ak
R AS1E FHVPNME, i 4 .
4 BESTENER

Ml 20164F 20174 20184F  20194F 20204
Ap 05136 0.6020 —02346 0.5120 1.0000
Ay 05186 04810 1.0000 04818 0.4087
Az 1.0000 1.0000 0.6135 04618 0.4139
Ay 05140 06779 05786 03268 0.5803
As  1.0000 1.0000 03313 0.6485 0.4669
Ag 05938 0.5588 0.5580 1.0000 1.0000

H1 20 (16) T 5 K I P 0 4 B AN 3R 16 5 1) /)
Tl A 1ea) = B R - AR 1 J2= R B R 1, O
g5 N (17) WA ISR G S WU R 1 ga (te); 1

F 20 (18) Fl (19) TS /Nl A b (1) 3 K 34 K TR 7
i (te); B JE IR 20 (20) - BL o = 0.5 M HITHR /N
MBS EHPNME, Mo = 0.5 B FRRXT e bR
KA BRI KA R S5 A, S ST 45 Rk
5. Hor: 2016 FF A ER S FHIFME, 2017 4 Ay il
G 7K A BB PN E, 2018 ~ 2020 4 A He i
T KSR KGR MBS PNME

x5 HITNER

Ml 20164F 20174 20184 20194F 20204

A; 05136 06521 —14174 1.6380 1.5224

Az 05186 04611 1.6553 —0.2256 0.3410
Az 1.0000 1.0000 0.1422 03081 0.3667
As 05140 0.7675 04689  0.0480 0.8848
As 10000 1.0000 —0.5652 1.0701 0.2495
Ag 05938 05410 05572  1.5414 1.0000

3.2 BHKRETFSH
NGNS 8 o F B(a+ B =

1) 3 IR e 1 RS XV (A IS KA A K

(AN [ 2 285 ., PR T s M, 3 L B 2019 SR ) 3 15
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5

xR %38 %

FIVFAHE 1, 73 W O 4 2 58 o IR A DA g7 PA
LA DL, a0 1.

R
* i A ’
g 1.35 ]
X 0.75 1 o
= 4,
B y'<
™ 0.15¢

V\A4
Az
-0.45 : : : :
0 02 04 06 08 1.0
afd

1 2009F&RWITFNEY o THIER

Ho P 1] 0, 76 SRS VA E 1 2Rt b, B o 1Y)
P van, Al A A M Y KA S 3R ok 1 2 1 OG0,
FRISE B 110 B8 AT 50 1ok %o i Iy 3984 e 34 fg S g ik 2>, 7
CHMGAER R, R AN B M 4 A R IR A
A HIVFAEAS 2 I, S TRIR. AR R RE, AN TR
UF ZBUT RN B A OR R — 3, — @ T B
WY A SO B B A PR LAY B A e A%k, N T, BA
o = 0.5(8 = 0.5) I’ HIPPA 45 R O8], BAR 5412019
R NN BN AR B AL BOR, A LR BUih 45
N 6 fiin.

F6 2019FE/BERAENE TR

1k Ys 1 v; pi &i gi a; i yr F2
Ay 0.5120 3 0.746 6 1.3569 1.3569 1.0130 1.5832 1.2388 1.6380 1
Ao 0.4818 4 —0.5182 1.2535 1.2535 —0.6495 —1.0372 —0.7652 —0.2255 6
As 0.4618 5 —0.1517 1.1337 1.1524 —0.1734 0.2348 —0.1340 0.308 1 4
Ay 0.3268 6 —0.2518 1.1252 1.1524 —0.2868 —0.1525 —0.2710 0.0480 5
As 0.6485 2 0.3172 1.1573 1.2458 0.3811 0.9859 0.4620 1.0701 3
Ag 1.0000 1 0.4420 1.2175 1.2458 0.544 4 0.4428 0.5383 1.5414 2

XTEE 2019 4E i 5 35 FHvFAN 85 SR W LUK
M EBESITEM P HER S 3R A HER T2 51, )R
A A& 2019 4 iZ AR AS P E R IR BT, AR & vy
0.746 6, 72 6 Z AR A 1) B A, HLAE A1 2 SO0
Bl p1 5 AR Z G R 04 359 6 KA ()
s L BT DA KA S B E g1 K TF H oK T Ay
A BN aq N 1.583 2, [FIRE R 6 Ak A i B v
1B, BT R A R A Bk BRI AR 2
PEANEAE R AR, AH VPR 38 A 35 A ot DA S ik
BTSN R, TR & G VP E, DA ) F 4k
BRI B FLRE T, DRI AE PRI e A 2 i
26 B B AT A T B 28— R, O 28 A A I A
FIVEE B, 87 7 L B R R fe e S Rk e
T8 0, AR AT S R LA 7 i A i b BEAR S 25 Re o He 4%
B LG TR E R A % KA it 7t M,
TEFRAS TP TR HEA S 4 1Ak A FE A E B I 5 N
6 %44, A& 2019 1% A AF H VP B KR R B, A2
b B vy N —0.518 2, 72 6 K AL I TR ARAE, H AL 20
M ) 2 GO R - 02 55 po FEVEANE T B B Ak Ao
Az~ Ay W52 B K ), R B AE T 1 70 B oK, BV
KEABNE g2 /DT F H &/ 10 Ag BRI
as N —1.037 2, [FIFEAE 6 FK A A B ARAR, B b5
H K R Ao /. AR Z A S BA PR B AL T
H ZE K P (H PR IR 1S KA 34 Dy At HL A7 5 B2 e K
DLRIGE B 35 a5 o B 35 A5 IR AR OB AL &

5 HAb AR Aol 1) ZE B 0K, TR 45 F — 5 A 1,
NI S B 7R 8% ek B B A5 ARG, Rl Rl T
NEERAET BN AL LR TTHRERG. 546
KF, 2019 FEVFM A BT A« As B A TE4R T
T 5 JZ R R R0 R DR ) 2 il A HE A T
I 50 %o, T VENE F BRI Ay A3 FNALTESR T T
53 E R R TR K R T AR S S S L HEA AL T S
50 Yo, AT, T AV K FE I B P AN Bh A5 1t
33 RS

N1 R WIBR] QFD . IFLPWA 5.1 LA K th =
RNV TR, 2 AT AL ER L S ATk
(1 L AT

1) B LL B o b

UL B 72 451 SR it 48 B A 2R, 4 S 1] 2 o,
FH L 2 R DL, B T 0 V2 SR A ) 8 AR AR B 2 B A (7] B
)04 [0 (1 22 SR R R AR A Ak, — T THT e B S 2 4
B A&, 55— 77 T 0] B8 S BUE AR [R] IR 45 1 2 57
KK 5 S B 1 B AH B2, G AR E1 78 ¢, 5 ¢4 B 210 (1
BUHE 2 5. EIRAE 08 /R Rk & K WA 5%
SRR S PR b B, ARG — e R R R
R 5 J P S B P A B ) ) 8, AE AR T 2 B 5K
T A I EL A bR R 06, = W0 R 5 HL A — 5 e
55U A SR 9 QFD A2 LR AT 75 3R N 5 1o,
0 3o O P v S AR AT W SR 1115 VAR FE AR 1 =
IR, SR AR 1A 6 b A EE AN i B 1) 8 A, - SifE i T
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AR S AR MIETRATH NS RN T ERALR 1117

BB AR B I 5 2 W, SE AT & SERR 1 L
0.34

0.26

AL Ew
(=]

0.10 ¢

0.02
1

2 MEENE

2) HF Lo

N7 LLER, F B S S INALF 2 (IFLWA)
SR AV B T 5 AL LT~ 35 (IFLWGA) 5.1
A3 A TH % F A9, 38 15 2016 ~ 2020 4F S5
P 48 BT 4R A R B B RS A IS O, 45 R ink
TR,

®7 TRETFERGRIILL

D HiFp e R

IFLPWA Ag = Az = As = Ao = Ay - Aq
IFLWA Ag = Az > Ag > A1 = Ax > Ay
IFLWGA As = Ay = Az > Ag = A1 > As

M T Al HE Y 45 SR 0] AN IFLPWA B 1 5
IFLWA 51 HE P 25 5 BOR A A 6] A8 A Ak 3
N Ag, 11 5 IFLWGA &1 () S A0 A A HE 7 285 4R
ASHE R, 3 B R PRS2 IFLWA 51 F1 TIFLWGA & 1 1
VAT e P 1) P AH LSRR B AR SO IFLPWA 5
TGS B RE T, 7850 % 58 T s 14 1] (1 A 5%
2, 1T DRI g 22 5 R VT A i X v 5 45 SR 1 S i,
PR 45 5 04 B HL oA ] 5

3) J5 5k ELB A

N T R B A VAN 7 VR B A B S A
PE, 5 SCHR (6] F1 STk [8] 77 ¥ I VP4 45 SR a3k AT X L,
SZERUNEK S PR,

£8 TRSEFMERIEL

WARER HeEpai R
AT Ay = Ag = As = Az > Ay > Ao
SCHR [6] 771 Ag = A1 = A5 = Az > Ay > Ay
SRISITE  As = Az = Ag = A1 = Ag = Ay

MR8 R LA Y, A ST v 5 STk [6] A SCHR [8]
PRIV T SR HE R 45 R A T AN R, 32 R R 2 3
Wi [6) 7 325 A 91 Jeg 1AL 1) 22 e PE A A il o o 55
PR SEAE AN AIE B KA AT BV HEFr, 200%

T VFOME B KO- F SR [8] 77 VL5 8 1 1F A H fi
{BLMREAIE AR B 3G B (ER 25 PR LI GG 3. Ak
1M &, AL A 5 30 i #AN 4xi, HLoR 2% 78 e 1 1)
FRORH L% 2R AR ST HE ) 2 T EL O AR 5 R DAY
VBT B =SS PN TTEAMU GG 58 T Ak
PEUME . PEME R KA BRI K, [ 558 T
JEE PR PRI AH BLOC 2R, DRI W] A PPAT &5 3R B 4 1 5 22
H SIS,
4% B

H1 T PP R8T A B, B0 B — I s HEAT I
A VRO BUSEER 70 A7 18 I VEY 7 SR HERR T H A
AN, NARBLEAN X R 3h &2 A 50 LA PP
AL A SCAE B IR & M8 T 51N QFD A% &
R TR e S DR S S oK AT A AR S R e 2 i
B BHIRES 5 K BB =4 fa B sh & VEN
RS, AR R B 32 AR AR T 1) BINBE B
QFD, DA% 75 3K 29 T 1) 1 7€ VA PR AR B, A 48 A
TR 5 e b v PR G B B v, i — PR 1 4R AT
BB R 2. 2) 33 F) L BOWIE 5 RN 3 5
TREAT(E B G, AT LA S8 7075 18 & I Dy B e A i
FAE B AN SR, TR A 1 % 5308 5 VPO 5 8 44k
5 IS 22 ORI PPk B X PRA 45 SR IR 52 . 3) 2 i
ALV AR I8 A RE Eog o B U
TR BB B8 SORAS PR -0 DA FE Al A 5 25
NG K AT I L AE IE, A5 VP4 55 4 Th) HLBE 7T
AP 0T R AR SRR, B 5 i — AN S 4 B
B T A B A R

AW FAMAE QFD Wi L% 2 th K ) A AN 77 1% 2
PAHARE 7 75 SR 93 18] B, A SRR T HR 5 AN [F] ) o 2
i SROREZ TV 8 T AN R A B e 5 i) e, dn T
JU i R FRE B R GO Sk R TR SRR
5 2R AL S 7 PPN b e 43 DA S L B R AR N e kA
i) 7.
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