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Using intuitionistic fuzzy evaluation functions to
develop the measurement model of brand image
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ABSTRACT

Nowadays consumers usually evaluate products or services and make purchase decisions according to the
outcomes of their perceived brand image. Over the past few decades, a considerable number of studies concerning
brand image have utilized Likert scales or semantic differential scales for quantitative measurements. Nevertheless,
human thinking is ambiguous and complex; moreover, there exist various patterns of consumers’ perception types.
Therefore, it is difficult to express human subjective judgments by applying a single value in Likert scales or
semantic differential scales on account of vague nature of questionnaire responses. Furthermore, although the
relation of brand image attributes has been regarded as a conjunctive relationship for a long time, there sometimes
exist disjunctive relations among attributes. In view of this, this study is undertaken to develop a new measurement
tool by using intuitionistic fuzzy scales and to construct a multiattribute model based on intuitionistic fuzzy sets for
measuring brand image. We apply evaluation functions to compute the scores of brand image and use score
functions to determine the ranking order of brands. After conducting an empirical study, we compare the
calculation results of the proposed model and traditional methods. The empirical results indicate that using the
intuitionistic fuzzy scales can acquire approximate estimations of respondents’ actual judgments on brand image
rankings.
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HI3% R LHEF 2 AHRAIH ST ARBH 22 KR Chen and
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A RIE SR AR ABLB 36 HE Rssmis X th
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BZEFAMT

(AnB)(X) =T[A(X), B(X)] 4)

Hrf X e X o T FRE2s £ (Fuzzy Intersections,

t-norms) o HFIETt-normspH L EFAT ¢

X £E (Standard Intersection) :

T,(a,b) =min(a,b) (5)
8% (Algebraic Product) :

T,(a,b)=ab (6)
FR 7 (Bounded Difference) :

T,(a,b) =max(0,a+b-1) @)

2z AL B rylEE T LLERE AU B TR U
FeonAE B 22 (Fuzzy  Union, t-conorms) o BLAU[
t-conormspfi 8.2 EFAN T -

T XER#EE(Standard Union) @ U, (a,b) = max(a,b) (8)

9)
FLPREAI(Bounded Sum) : U,(a,b) = min(L,a+b) (10)
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SHYIEHBEEmER > Bl ARSI R 57
B HESRWOT -
E.(A) Z{U(r(:uih!:uik""uuip)l:uis)’

T(U (Vihivik'“ "Vip)’ Vis)}: (;UA‘ !VAi )
Het o p, FORRIBILE o B | (SRS LT
JBHALSE > v, FORIEEEBIENE - BIEE I {E SRR
B BERRE -
B I _BAlCAT R o BHAG ek 80% - IS EHE
FH SRR SRR 2 2 8 IR ARWESE Ky
THREH & MR HEF o 4 H & 43 e 8 (Score
Function, S ) & St R 2 M 2o 2 MBI
W HERGERATHE 2 B - 55k
Chen and Tan(1994)Fr H 2 5177 e FHRHE #
wr:
S(E.(A)) =Hp —Va

Homoo S(E(ADel-1] o % H | £
{SE(ANi=12,...,m| 2R B A » R i
(A ) B EE -

11)

(12)

l#E 1% » Hong and Choi(2000)#r51 2 5P AE A SR Y
R RE > $2 IR M Bk #5(Accuracy Function, H )5
SPGB IEREMEAR S BB R UE &
rff o EFRATT ¢

H(E,(A)) = Hp tVa
Hrp H(E (A)) fsoma Al e By (et s -

{EZ > Li et al.(2001)4347 Chen and Tan(1994)#2 4
BRI ek s SR SRS A HEAE - i
ERTRMITENGE - K - Rt s BE N E =
By Si RIS, » BREPS B AR T A B MR
RE R EETE - & S T B HN T E#
SR TTEAIH S, iR R T EZESLTE
Fro HEFRMT -

SI(EL(A)) =y > S(Ei(A)) =1-v,
SIE(A)) =pp —va > S (Ei(A)) =1-v,

Heprs S, 1S, BMEBAFRZ i e B E
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FERIDARTSE 0 R - HEAh > AFE RS bl
B 2 R SRt S N R B R0k > BB
BT

SUEL(A)) =1y > H(EL(A)) =1y +vy (16)
Si(EL(A)) =Hp —Vp H(E.(A)) =Hp TV 17)

Her AF16)Frat B Z P LA T 20
ASAANFEHREZHFFAILTSE "1V, oK -

3.4 B{EH

A B 72 1) F (B B 55 B A B AT R e B R P
G WP BRI RS 1 2 R - i EITE % LA
R KU BGaE T 72 1| KU i B A2 5 2 T 7 A% (R
Zah 8 AR 2 S AR Ry A MR 5 -
B ERENEET  JHEE R 6%
RIS/ B fonE ~ ket ~ AR - EHE
A e A B BN % PRI AT -
AT S E (X, ) » EEanakat (X, ) EA(X) »
FNHERE (X, ) ~ BEEEN X ) FE AR & 2 @
HrEA A A A AFTEREZ B
RIS S PP e B RS ek 2 SR 5 0y
8 HERE B ET R AR -

B0 e A lE S — B s BRI E S
T

A ={(x,,0.20,0.40),( x,,0.25,0.30),( x5,0.15,0.20),
(x,,0.20,0.15),( x5 ,0.25,0.10)},

A, ={(x,0.30,0.10),( x,,0.45,0.20),( x, ,0.35,0.30),
(x,.,0.40,0.15),( X ,0.25,0.15)},

A, ={(x,,0.50,0.50),(x,,0.40,0.30),( X, ,0.35,0.10),
(x,,0.40,0.15),( X, ,0.20,0.20)},

A, ={(x,0.10,0.10),(x,,0.20,0.10),( x,0.20,0.25),
(x,.,0.25,0.15),( X, ,0.25,0.15)},

A, ={(x,0.50,0.30),( x,,0.30,0.20),( X, ,0.10,0.10),
(x,.,0.25,0.15),( X ,0.30,0.20)}

Horp (e BB wE R EAn T TR X~ Xy~ X3
X, FVU(EE M - 802 R e B X BIAT - Al
R H B Z R

X, B % H X A X 5 X
BAE— RV T AT AR T I R A MRy
fETRE » R — (1 B 17 R e foe( - AL - &R

CEVLE S SR I o

St = E B AR B AR AR 1B R R 2 0y
%o HERERRATT

n(A1)=0'20+0'25+0'§5+0'20+0'25=o_21,
h(A)=035 , h(A)=037 , h(A)=020 ,
h(A)=0.29

HURIE Y S SRR R B B
A-A-A-A>A > BTRAFEEEE AT
RFE o

185 F] AT FE AT 2 (S R B el 5+ B R 4k 1
HYRERE - fR4E Chen and Tan(1994)FrEzH 2 54 bl
FETE S SRR LR 2 0y 8 HAERAT ¢
(1) EiEEs e () sEEpeEU,)
BE o S {E SRR BRI ¢

1, =max{min{0.20,0.25,015,0.20},025}=0.25,

v, =min{max{0.40,0.30,020,0.15},010}=0.10

HApr o sk st B 5 A B B SR 2 8
Pawitly (N

E,(A)=(0.25,0.10), E,(A,)=(0.30,0.15),
E,(A)=(0.35,0.20, E,(A,)=(0.25,0.15,
E,(A)=(0.30,0.20

(2) B E R R RBER(T, B EAI(U,)
o BB — (AR 2 EEERRA T

1y, =(0.20x0.25x0.15x 0.20) + 0.25 —

(0.20x 0.25x 0.15x 0.20) x 0.25 = 0.2511

v, ={((((0.40 +0.30) - (0.40x 0.30)) + 0.20 -
((0.40 + 0.30) — (0.40 x 0.30)) x 0.20) + 0.15 —
(((0.40 + 0.30) — (0.40 x 0.30)) + 0.20 —
((0.40 + 0.30) — (0.40 x 0.30)) x 0.20) x 0.15)}
x 0.10 = 0.0714

HAPO(E R 3R T E B Sk R 8oy
A
E,(A) =(0.2511,00714) E,(A,) =(0.2642,0.0857),

E,(A,) =(0.2224,0.1465) , E, (A,) = (0.2508,0.0725) ,
E,(A) =(0.3026,0.1143)

(3) E MG AL R TR (T, B R IRAI(U )
IR > S — (SR 2 EEERAT
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44, = MingL.00, max{0.00, max{0.00, max{0.00,0.20 E,(A)=(0.25,0.10), E,(A,)=(0.25,0.00,
+0.25-1.00}+0.15-1.00}+0.20-1.00}+ 0.25}  E,(A,)=(0.20,0.20), E,(A,)=(0.25,0.00,
=025 E,(A,) =(0.30,0.00

v, = max{0.00, min{L.00, min{1.00, min{1.00, (0.40
+0.30)} + 0.20} +0.15}+ 0.10 —1.00} = 0.10
Bt PO smh 2 s R UE b Um0 By

{35 _EHCATTS > ATRIRE S S h 2 dnh By A
st e BUER AR ZEAAT) T - WA AR
WRZEFERNFE L AR -

BT -
F 1 GG e S R4S R
fEE Az (T, ) Bk (U )
I3k I I I v
%_ Sl(El(Ai)) =0.25 Sl(El(Al)) =0.15 Sl(El(Ai)) =0.25 Sl(El(Al)) =0.15
BB s,(E,(A,)) =030 S,(E,(A,) =015 S,(E,(A,)) =0.30 S,(E,(A,) =015
Sl(El(AB)) =0.35 Sl(El(Aa)) =0.15 Sl(El(AB)) =0.35 Sl(El(A3)) =0.15
S,(E (A))=0.25 S,(E(A))=0.10 Si(E;(A))=0.25 S,(E;(A))=0.10
S,(E,(A)) =0.30 S,(E,(A)) =0.10 S,(E,(As)) =0.30 S,(E,(A)) =0.10
Coa S, (E,(A)) =0.90 S,(E,(A)) =0.90 H(E,(A)) =035 H(E,(A)) =0.35
BB s,(E(A,)=085 S,(E,(A,)) =0.85 H(E,(A,)) =0.45 H(E,(A,)) =0.45
S,(E,(A)) =085 S,(E,(A;)) =0.80 H(E,(A,)) =0.40 H(E,(A;)) =0.55
S,(E,(As)) =0.80 S,(E,(A,)) =085 H(E,(A)) =0.50 H(E,(A,)) =0.40
S,(E,(As)) =0.80 H(E,(A;)) =0.50
B A=A -A-A-A A-A-A-A>A A-A-A-A>A A-A-A-A>A
REgrE(T, ) ERERIU,)
I I I I v
#—  S(E,(A)) =0.2511 S, (E,(A,)) =0.1797 S,(E,(A)) =0.2511 S, (E,(A,)) =0.1797

P

S,(E,(A,)) =0.2642
S,(E,(A,)) =0.2224
S,(E,(A,)) =0.2508
S,(E,(A,)) =0.3026

S,(E,(A,)) =0.1784
S, (E,(A,)) =0.0760
S, (E,(A,)) =0.1782
S, (E;(A;)) =0.1883

S,(E,(A,)) =0.2642
S,(E,(A,)) =0.2224
S,(E,(A,)) =0.2508
S,(E,(A,)) =0.3026

S,(E,(A,))=0.1784
S, (E,(A,)) =0.0760
S, (E,(A,)) =0.1782
S, (E;(A;)) =0.1883

o HEE RS R ST R ST

PR

HIF A-A-A-A-A A-A-A-A-A A-A-A-A-A A-A-A A A

TR T, ) B RAI(U )

372 I II I v

F—  S(E(A)=025 S,(E,(A)) =015 S,(E,(A))=0.25 S,(E,(A)) =015

B s,(E.(A,) =025 S,(E,(A,)) =0.25 S,(E,(A,)) =0.25 S,(E,(A,)) =0.25
S,(E,(A)) =0.20 S,(E,(A,)) =0.00 S,(E,(A)) =0.20 S,(E,(A,)) =0.00
Sl(El(A4)) =0.25 Sl(El(A4)) =0.25 Sl(El(A4)) =0.25 Sl(El(A4)) =0.25
S,(E,(A)) =0.30 S,(E,(A)) =0.30 S,(E,(A)) =0.30 S,(E,(A)) =0.30

- S,(E(A) =090 S, (E,(A,)) =1.00 S,(E,(A,)) =1.00 S, (E,(A,)) =1.00

BB s, (E,(A) =1.00 S,(E,(A,)) =1.00 S,(E,(A,)) =1.00 S,(E,(A,)) =1.00
S,(E,(A,)) =1.00

T A=A ~A-A-A A-A~A A=A A-A~A-A-A A=A ~A-A-A
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