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ABSTRACT

This paper applies the fuzzy VIKOR method to the luxury brand decision-making behavior. The method adds the
largest group utility with the smallest regret of alternatives on the basis of fuzzy theory to solve the multi-criteria
decision-making problem. The research process and results show that the opinions of decision-making experts can be
the epitome of consumers' buying behavior, brand managers can also make more accurate marketing strategies, and

they will be more constructive in the use of future marketing communication budgets.
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1. INTRODUCTION

Luxury consumption is essentially a conspicuous
behavior to distinguish oneself from others, and luxury
brands can be used as a social symbol of distinguishing
status [1], [2].

Kim et al. and Shukla et al. found that the demand
for luxury goods in the Asian market has grown rapidly
[3], [2]. Chinese consumers play an important role in
global luxury goods consumption, accounting for 31%
of global purchases, followed by the United States with
24% and Europe with 18% [4]. The study pointed out
that from 1995 to 2013, the luxury goods industry grew
by 7% every year, with revenue of nearly US$8.75
billion; after that, it continued to grow at 9% until 2020

[5].

According to Chevalier and Mazzalovo [6], Luxury
goods have fashion elements and leather products,
including clothing, accessories, handbags, shoes, belts
and any other overall appearance elements such as
glasses, writing instruments, lighters, etc.

Wiedmann [7] pointed out that a consumer’s
perception of the value of luxury goods and purchase
motivation depends not only on social factors, such as
showing status, success, uniqueness and deepening

impression, but also on the practicality of luxury goods.
And personal utility. Therefore, consumers have many
complicated thinking processes for luxury purchase
decisions, and the criteria for the decision-making
process have many vague meanings.

Decision-making is considered to be the process of
identifying and selecting the best decision from several
alternative possibilities according to different criteria

[8].

Therefore, this study will use the fuzzy VIKOR
method to explore consumers' multi-criteria and
complex decision-making when purchasing luxury
goods and how to choose a brand. Most of the decision-
making is composed of various conflicting evaluation
criteria, which play a vital role in daily life. This process
shows ambiguity and uncertainty. In 1965, Zadeh
proposed fuzzy logic (fuzzy set theory) based on
mathematics to solve the uncertainties and
contradictions of decision factors [9]. By using the form
of linguistic variables or fuzzy numbers, nonlinear
problems are simplified to find solutions in complex
decision-making environments [8], [10].
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2. LITERATURE REVIEW

2.1. Perceived Quality

Aaker and Joachimsthaler [11] defined consumers'
perceived quality of the brand as the perceived overall
quality level of consumer for a particular brand of
product, or consumer’s subjective satisfaction level of
the product, or service of a brand for a particular
purpose. The perceived quality is a special type of
association, partly because perceived quality affects
brand associations in many cases. Insch and McBride
[12] proposed that the perceived quality of design is the
consumer’s evaluation about if the engineer combines
design ideas with the product well and the quality and
performance of the product. The so-called product
manufacturing perception quality is a consumer’s
judgment about whether the material or the component
of the product is good or not. Zeithaml [13] argued that
perceived quality is an abstract concept, so his definition
of perceived quality is "the consumer's overall
assessment of a product's superiority." Petrick [14]
defined perceived quality as "the value that the
consumer put on a product with particular degree of
excellence.”

2.2. The image of Country of Origin

Kotler and Armstrong [15] defined the image of the
country of origin as "the summary of people’s
impressions and beliefs toward a particular country."
Narayana [16] argued that the image of the country of
origin is "the aggregate image of the product of any
particular country, which is perceived by the consumer
about the full range." The Consumer stereotypes
products of a particular nation, based on their
understanding about the marketing advantages and
disadvantages of a country's product in the past, wherein
the country's products produce a halo effect, forming
customers’ overall knowledge of the country's products
[17]. In addition, they also proposed four more
prominent aspects about the image of the country of
origin, namely, innovation, design, prestige, and
craftsmanship; and found that the four aspects are
highly correlated with factor analysis found that these
four aspects can be combined into a single factor. Most
studies regarded the image of the country of origin as
multiple facets. Martin and Eroglu [18] refer to the fact
that industrial purchasers and consumers have an
engraved image of the country or the product, which
affects purchasing decisions. In the case of using the
country's image to evaluate products, it’s found that the
image of the country is influenced by how consumers
perceive the people and the product of that country, and
their emotion toward them.
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2.3. Product Information

Rao and Monroe [19] proposed that product
information affect how consumers evaluate a product.
To add, according to Biehal and Chakravarti ‘s [20]
research, it was found that there’s a correlation between
the consumer selection process and memory, indicating
that consumers were making choices after learning
information, and that consumers would recall different
related information in the past as they made decisions.
Peter and Olson [21] proposed that product information
includes four aspects: the product itself, the product
type, the brand, and consumer behavior mode.
Consumers use relevant product information to evaluate
the commodity to be purchased while choosing the
products. Product information also affects the process
that consumers look for products and their decision-
making, indirectly affect consumers' willingness to buy.
Brucks [22] summarizes product information into three
points:  Subjective Knowledge, which primarily
measures how much a consumer knows about the
product and represents the confidence that customers
have in product information; Objective knowledge, the
product information stored in the consumers’ memory
and to what extent that consumers really understand
about the product; Experience-Bases knowledge,
customers’ total purchase experiences.

3. METHOD

Wang and Chang were created the fuzzy VIKOR
method in 2005 [23] which can solve the conflicted
situations with several standards. According to the
mathematical model, fuzzy VIKOR can help decision-
makers to deal with multi-criteria problems through
systematic process to identify "compromise solution"
and “best solution” [8].

The fuzzy VIKOR method calculated process as
below:

Stepl: Organize a decision makers group, make
practical alternatives and confirm the criteria. Let n to
indicate the "decision-makers”, m to indicate the
"alternatives" and k to indicate "evaluation criteria".

Step 2: Confirm linguistic variables and triangular
fuzzy numbers. The membership function are showed as
Equation (1)

0, X< a,

(x-a))/(a,-a,),a <x<a,
(ag—x)/(az—a,),a, <x<a,
0, X >a,

fL(x)=

o))
Equation (2) are expressed the TFN (triangular fuzzy
numbers) about A and B .
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A(+)B=(a,a,,a)(+)(b,,b,,b

1% 72° 73

)=(a1 + bl, a,+ bz,a3 + bg)
A(-)B=(a,,a,,a,)(-)(b,,b,,b,)=(@ —b,,a,—b,,a,~b)

A)B=(@a,,a,,a,)(x)(b,,b,,b,)=(@b,,ab,,ah,) )
A(+)B=(a,.a,,2,)(+)(b,,b,.b,)=(a /b, .a, /b, .2, /b,)

kA=(ka,, ka,, ka,) and (A*)=((1/a, ),(1/a, ).(1/a,))

Step 3: Aggregated the fuzzy weight of criteria and
fuzzy rating of alternatives from the decision-makers

1o e |
wj:—[ Wj:l, i=1,2,...k ®)
NL e

And then, regard to j criterion for the important
weight of each criterion and the rating of each alternative
in the ith alternative:

wij:%{gwﬁ},izl,z...,m @)

Step 4: Produce the fuzzy decision matrix and
compute the fuzzy weighted average

c, C, - C
TVl IRCTR %,
Ij:,o.\z )~(.21 )?22 )Z‘Zn
Am )~(m1 sz ka
i=1,2,..m; j=12,..,k )
W=[W, W, -, W], j=12,..k (6)

Step 5: Calculating the FBV (fuzzy best value) and
FWV (fuzzy worst value):

fj:miax X f;:miln X, 7
Step 6: Determine the values about the S~i and Iii

(the sum of the distance and the maximum distance for
the FBV):

w (f-%)/(f ~f).S.R

S,=3 w,(F\—%)/(F; - ) 8)
R=max[, (] =%/} - )] ©

Step 7: Determine S*,S™,R*,R™,Q, (maximum &
minimum majority rule or maximum & minimum group
utility):
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R'=minR,, R =maxR, (10)

Q=v(S,-$)/E -§)+

o (11)
@-v R -R)/R -R)

V represents the weight of the strategy of the
maximum group utility. Ifv > 0.5, the decision means
maximum majority rule, ifv=0.5, the decision means
individual regret of the opponent.

Step 8: Defuzzify triangular
(maximizing set and minimizing set):

fuzzy number

Maximizing set is defined by R = {(x, f,(x))|x € R}
and

fR(x)z{(x_ X)/(X, = %), X, X<,
0

otherwise (12)

Minimizing set is defined by L = {(x, f_(x))|x € R}
and

fL(X):{(x—xz)/(xl—xz), X <X<X, )
0 otherwise

Right utility U, (Q,) = sup(f, (x) A f, (X)) (14)
Left utility U, (Q,) =sup (fs (X) A fL(x)) (15)

Total utility U; (Q)=[U,(Q)+1-U (@) ]/2 (1)
If Q; are smaller, the alternative are better.

Step 9: Confirm a compromise solution.

1. Acceptable advantage:

Q(a )-Q(a )=DQ

DQ= %1 _,(DQ=025 if m<4) (17)

2. And then, acceptable stability in decision making:
under this condition, Q(a’) must be S(a’) or/ and

R(@@).
1 and 2 are both accepted for the calculation results.
Step 10: Choose Q(a ) as the best solution with the

minimum of Q
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Table 1. The Introduction of the 3 luxury brands
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Al A2 A3
Year established 1947 1856 1954
Frence U.K. Frence

Country of origin

European famous luxury
goods. The product category
contains ready-to-wear
fashion, leather goods,

introduction

European famous luxury
goods. The product category
contains trench coats, leather
goods, footwear, fashion

European famous luxury
goods. The product category
contains luxury trunks and
leather goods to ready-to-

accessories, or footwear accessories. wear, shoes.
Table 2. The characteristics of the 5 decision-making experts
Gender Age Education Work Experience Occupation
D1 Female 37 BA 15 Opinion leader
D2 Male 38 MA 18 Shopping expert
D3 Male 45 BA 20 Manufacturing boss
D4 Male 38 MA 15 Distributoring boss
D5 Female 50 PHD 30 Industry consultant
Table 4. Each criterion’s (brand) importance weight
Al A2 A3
D1 | D2 | D3 | D4 | D5 | D1 | D2 | D3 | D4 | D5 | D1 | D2 | D3 | D4 | D5
C1 MG VP F G G G VG G MP VG VP G G F F
C2 G VP G VG MG F G VG G F G G VG MG F
C3 G VG MP G VP P VP MG G G VG VP G MP G

4. ANUMERICAL EXAMPLE

Suppose a customer wants to choose a brand of the
luxury brands. Three candidates about the brands (A1,
A2, A3) (as Table 1) are to be evaluated by five
decision-makers (D1, D2, D3, D4, D5) (as Table 2) in
three criteria: perceived Quality (C1), the image of
country of origin (C2), and product Information (C3).

Step 1: This study produces a viable alternative (m)
according to the seven decision criteria in step 1 and 5
decision- makers (n).

Step 2: According the research of Chen and Wang
[8], we define the linguistic variables and corresponding
fuzzy numbers as below: Very Low (VL) (0.0,0.0,0.1),
Low(L) (0.0,0.1,0.3), Medium Low (ML) (0.1,0.3,0.5),
Medium(M) (0.3,0.5,0.7), Medium High (MH)
(0.5,0.7,0.9), High(H) (0.7,0.9,1.0), Very High (VH)
(0.9,1.0,1.0). And then, five decision-makers also use
the importance weight of each criterion as Table 3

Table 3. The importance weight of each criterion

D1 D2 D3 D4 D5
C1 H M ML MH VH
c2 M H M H MH
C3 VH ML M M VH

Step 3: Five decision-makers evaluate the rating of
three international brands based on three criteria. The
corresponding fuzzy numbers about the linguistic
variables are showed as: Very Poor (VP) (0.0,0.0,0.1),
Poor(P) (0.0,1.0,3.0), Medium Poor (MP) (1.0,3.0,5.0),
Fair(F) (3.0,5.0,7.0), Medium Good (MG) (5.0,7.0,9.0),
Good(G) (7.0,9.0, 10), Very Good (VG) (9.0, 10, 10),
and the fuzzy decision matrix are showed as Table 4.

Step 4: Calculating the triangular fuzzy number (al,
a2, a3) by Equation (2), the C1 (W;) fuzzy value is

equal to (0.50, 0.68, 0.82), C2 :( 0.50, 0.70, 0.86), and
C3:(0.50, 0.66, 0.78)

Step 5: And then, converting and combining the
brand fuzzy rating about the three brands by Equation

3). Al (Wij ) fuzzy value in respect of C1 is equal to
(2.8,5.0, 6.0), showed the fuzzy value as Table 5.

Table 5. The A fuzzy value in respect of C1 value

Al A2 A3
Cl | (28,50,6.0) | (66,82 9.0) | (40,56, 7.0)
C2| (46,7.0,80) | (58,7.6,88) | (52 80,9.2)
C3 | (48,6.2,7.2) | (34,6.0,7.4) | (48,62 7.2)
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Step 6: According to the Equation (7), calculate the
FBV ( f) value and the FWV ( f ) value as below,

cL: f' (6.6,8.1,9.0); f; (28,5.0,6.0)

c2: ' (58,80,92); f, (46,7.0,80)

C3: ) (4.8,6.2,7.4); T, (34,60,7.2)

Step 7: After calculating the FBV and FWV, this
study accord the Equation (8), (9) to find the value

about the §i , ﬁi ;

Al: S, (1.0000, 1.3800, 2.4600); R, (0.5000, 0.7000,
0.8600)
A2: S, (0.5000, 0.9400, 0.2867); R, (0.5000, 0.6600,

0.2867)

A3: S (05921, 0.5525, 1.3267); R, (0.3421, 0.5525,
0.7800)

Step 8: Determine S*,S™,R", R~ value by applying
Equation (10).

$*(0.5000, 0.5525, 0.2867);
S~ (1.0000, 1.3800, 2.4600);
R"(0.3421, 0.5525, 0.2867);

R (0.5000, 0.7000, 0.8600).

Step 9: According to the Equation (11), computing
the Q~i value and presented in terms of Equation (12) ~
(16) as Table 6.

Table 6. Index Qi , Q; and rank for each brand.

m Q, Q; | Rank
Al | (1.0000, 1.0000, 1.0000) | 1.0000 3
A2 | (0.5000, 0.5985, 0.0000) | 0.3662 2
A3 | (0.0921, 0.0000, 0.6695) | 0.2539 1

The DQ value is 0.5, and Q(a') — Q(a )=0.7461, SO
Q@@)-Qa)=DQ.

Step 10: Acceptable stability in decision making as
Q;: A3>A2>AL, S; :A3>A2>Al, R, :A3>A2>A1.The

smallest value for Q; indicates the better alternative
performance, so the brand A3 has the first priority.

5. CONCLUSION

The results show that Fuzzy VIKOR is helpful in
assisting luxury brands in purchasing decisions.

Advancesin Social Science, Education and Humanities Research, volume 517

General gquantitative expressions cannot fully explain
the complexity of the decision-making process criteria.
The fuzzy VIKOR method is based on the largest group
utility with the smallest regret of alternatives, so it can
become an important reference module in the complex
purchase decision of consumers. This research can also
provide brand managers of luxury goods or other
consumer products with another way of thinking,
assisting them in making more correct marketing
communication decisions with consumers, and using
budgets in correct communication.
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