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Abstract. Intense competition in today’s markets has meant that customer loyalty is no
longer as strong as it used to be. In this context, many researchers have aimed to add new
values to the concept of loyalty, particularly focusing on the concept of “love”. This study
explores customers’ feelings towards location in order to identify their preferred — or “most
loved” - food and beverage locations. A questionnaire was administered to 395 adult
customers living in the city centre of Erzurum, Turkey. The fuzzy Shannon'’s entropy method
is used to identify the weights of each criterion of love, while the fuzzy VIKOR method is used
to rank alternative locations. As a result of the analyses, the most prominent expression was
found as “I love this location!”, and customers’ most loved places were identified as those
serving regional dishes in Erzurum Province, Turkey. The study uses fuzzy numbers to rank
alternatives according to the criteria of love. In addition, the ranking is based on degrees of
fuzziness by changing the a-cut levels of the fuzzy numbers. The study examines how
customers’ preferences between alternatives alter via this change.
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Introduction

Consumers’ cognitive processes are defined as comparisons of perceived
performance with expectations. However, emotional processes that affect the
majority of consumers are subconscious (Burns and Neisner, 2006). In addition,
emotion in the context of the consumption process consists of a series of responses
resulting in the use of the product, service or experience (Homburg and Giering,
2001). In relation to customer satisfaction levels, emotional dimensions have been
found to be more effective than cognitive dimensions (Jani and Han, 2011). These
underlying studies illustrate the importance of emotions within retailing, and
suggest that emotionality often takes precedence over cognition for customers.
Therefore, emotion-based definitions of love experienced by satisfied customers
are shaped in relation to this process.

Studies show that consumers view their relationship with retailers as a
rational activity; furthermore, this relationship is seen as a source of pleasure and
happiness by consumers. This means that customers can “fall in love” with
locations (Kim et al., 2010); however, retailers must make outstanding efforts and
create notable differences for customers to be “in love” with them. Thus, while the
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love occurs on the part of the customer, retailers should endeavour to create it
(Kim et al.,, 2008). Consumers have their own criteria by which to assess their
options during the decision-making processes. The selection criteria may change
from person to person, and the same person may also exhibit different behaviours
at different times, even if in similar scenarios. Likewise, the processes by which
consumers’ emotions of love develop, and the dimensions of this emotion, also
vary.

This study aims to determine which criteria in relation to love have the
biggest impact when it comes to the selection of food and beverage locations, and
which locations are selected as consumers’ first choice. The fuzzy VIKOR method
and Shannon’s entropy were used in this paper for ranking different types of food
and beverage locations. The results of this research based on qualitative criteria
contribute to current knowledge about consumer cognitive process.

Literature review

Within the literature, love is considered a dynamic process which involves an
interaction between two people (Kim, 2007). When the concept is applied to the
relationship between retailer and customer, the definition does not change much,
and again, a two-way interaction is involved. In addition, the behaviour of
individuals affects the relationship (Whang et al, 2004); thus, consumers’
behavioural actions are very important (Sautter et al., 2004).

Perhaps the most important concept in relation to love is commitment.
Commitment, in general, can be defined as an emotionally charged relationship
between people and a special object or entity (Parkinson et al., 2004). Individuals
have long been shown to exhibit emotional loyalty to the elements of consumption
throughout their lives (Whang et al., 2004). During their lifetime, consumers
interact with thousands of elements of consumption, but only experience intense
emotional commitment to a small number of these. The power of commitment may
vary; furthermore, strong emotions incite passion and love (Klcinc and Baker,
2004).

In the literature, two basic concepts are frequently discussed that are
considered to be similar to customer love; each of these concepts are essentially
different from one another. The first concept is customer satisfaction. It is normal
for customers to develop a sense of satisfaction with their favourite retailer, and
this satisfaction can be said to form the basis of the customers’ love. However,
satisfaction and love are not the same thing. Satisfaction has been examined
according to two dimensions (Ladhari, 2009). The first is a specific process-
oriented satisfaction, which may occur after the consumer makes contact with a
transaction, event or retailer. This concept includes the consumers’ reactions and
experiences. Customer love differs from this concept: while specific satisfaction
may be felt immediately after a visit to a retailer, customer love involves contact
more than once, and evolves over time. The second satisfaction dimension is
cumulative satisfaction. Here, consumers conduct an evaluation based on
emotional and all other relationships with the retailer. This differs from love in
that cumulative satisfaction includes more cognitive evaluation, while customer
love includes a much more emotional orientation (Jones and Suh, 2000). In
addition, cumulative satisfaction involves a rational assessment that considers
whether expectations have been met, after the period of contact with the retailer.
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Customer love, on the other hand, arises as a result of the emotional experience
with the retailer (Carroll and Ahuvia, 2006).

The second basic concept that is frequently discussed in the literature is
attitude. Attitude is a reaction or emotion that individuals develop in relation to
objects, events or conditions (Ajzen, 2005). Customer love again differs from
attitude, since there is no need for direct contact in order for an attitude to form
(for instance, consumers can develop a positive attitude about a retailer without
the need to share any experience with them). In addition, customers can develop a
positive attitude towards several retailers at once, whereas love is felt only
towards the retailers that are most favoured, and deemed most important, to the
customer, and requires continuous contact (Ahuvia, 2005). Furthermore,
consumers tend to protect places they love even in negative situations; the same
cannot be said for retailers towards whom customers simply have a positive
attitude. Consumers also do not avoid changing to equivalent retailers under any
conditions if they simply develop a positive attitude towards the original retailer
(Thomson et al., 2005).

Consequently, love as expressed in the terms described can be considered a
criterion based on which consumers select food and beverage locations. The main
objective of this paper is to determine food and beverage locations in terms of
several selection criteria using both the fuzzy Shannon’s entropy and VIKOR
methods.

Research methodology

In this section, the weights of each love criterion are calculated using fuzzy
Shannon’s entropy. Following this, consumers’ preferences of food and beverage
locations are ranked using fuzzy VIKOR.

Fuzzy sets and fuzzy numbers

Crisp data is often insufficient for expressing real-life conditions, since judgements
containing personal preferences are often vague and difficult to determine with an
exact numerical value. Using linguistic statements instead of numerical values -
that is, evaluating by means of linguistic variables that provide the ratings and
weights of the criteria in a problem - is a more realistic approach (Liu and Wang,
2007; Chen, 2000, 2001; Herrera and Herrera-Viedma, 2000; Li, 2005; Zadeh,
2009).

In such cases, a fuzzy set A identified by the membership function pz (X),
which is a real number defined in the interval [0, 1] for each element x in the
universe of discourse X can be determined (Chaghooshi et al., 2012). There are
many types of membership functions (see Zadeh 2008); however, the most often
used are triangular and trapezoidal membership functions. Thus, triangular
membership functions will be used in our study. The triangular membership
function is defined according to three parameters, [, m and u, which form the shape
of the components, as shown below (Figure 1).

(m-=1)
paslmu) =1 o <y <qy @0
-7 7 (u-m)

x>uor x<lI[, 0
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Figure 1. A triangular fuzzy number A
Source: Authors’ own contribution.

m is the mid-point of I's and u’s, but not necessarily to be the mean of them (Zadeh,
2008). In this study, the interval of the data consists of the criteria values, which
are taken as triangular fuzzy numbers (where the triangular fuzzy number 4 is
defined by the triplet ({, m, ), as indicated above).

Fuzzy interval Shannon’s entropy based on a-level sets

Shannon’s entropy (Shannon, 2001) is a concept that plays an important role in
information theory. In the simplest form of the concept, information is defined as
the measurement of uncertainty. The approach has been extended to different
scientific fields, such as physics and social sciences (Ghorbani et al.,, 2012). Lotfi
and Fallahnejad (2010) extended Shannon'’s entropy to interval data cases.

The elements of the decision matrix are presented as intervals due to
difficulties related to determining the exact values. The structure of the alternative
performance matrix in the interval data case is expressed as shown in Table 1,
where [Xlij,Xuij] is the rating of alternative i with respect to criterion j, and
[W' W ] is the weight of criterion j:

Table 1. The structure of the alternative performance when the data are considered in as
intervals

Criterion 1

Criterion 2

Criterion n

Alternative 1

[xh,x}‘l]

[xiz' x%z]

[xinf x%n]

Alternative 2

[xépxéﬁ]

[xéz’xgz]

[0, X5

Alternative m

[xrlnl' x#n]

[x7l‘r12' xTI;"lZ]

[Xfn, Xifin]

[wi, wi]

[wz, wi]

[wr, wi]

Source: Authors’ own contribution.

Proposed approach
Step 1: The normalized values p'ij and p'j are calculated as:

l u
| Xii xl-j

Pii= o, Pli= o=,j=1,mi=1,..,n (D
j=1%ij j=1%ij
Step 2: The lower bound h'i and upper bound h"i of the interval entropy can be

obtained by:
h'i= min {=h, Z;"zlpfj.lnpfj, —hy XiLipi;-Inpg; }oi=1,..n (2)
hi* = max{—hy 7%, p{;.Inp{;, —hey XTtipit.Inpl } j=1,...m (3)
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where h, is equal to (Inm)~! and pilj.ln pfj , p}j-.ln p}j- , is defined as 0 if pfj =0
u
or p;j=0.
Step 3: The lower and the upper bound of the interval of diversification d} and d*
is set as the degree of diversification as follows:
di=1-h¥, dt=1-hli=1,..,n (4)
l u

d} al .
Step 4: w} =3n ldu , wit =5 -1 s set as the lower and upper bound of the
s=1 =1"s

interval weight of attribute I.

Here, the interval [w/,w! | is named as the weight of the ith criterion
obtained from the interval entropy method If all of the alternatives were
deterministic data, then this would be xU ij and also pU pi; - Thus, it would

be h! = h¥ and therefore d} = d} then w! = w} (the basic entropy weight). This
also shows that the interval entropy Welght in the case of the deterministic
decision matrix corresponds with the ordinary entropy weight. However, if at least
one of the numbers is an interval, all weights will be in interval form, even for
criteria with crisp data. The reason for this is that the final entropy weight is

dependent on the degree of diversification (d;) of all criteria based upon the fourth
l

step of the entropy method w; = . Thus, if a criterion is in the interval form,

_, dg

its degree of diversification will be obtalned in the interval form as well. Therefore,
the weight of the crisp criteria will alter based on the alteration of the degree of
diversification of an interval criterion in its interval degree of diversification (Lotfi
and Fallahnejad, 2010).

The fuzzy VIKOR method

The VIKOR method was developed as a multi-criteria decision making (MCDM)
method to solve a discrete multi-criteria problem with no commensurable and
conflicting criteria (Ehrgott, 2005). It focuses on ranking and selecting from a set of
alternatives, and determines compromise solutions for a problem with conflicting
criteria, which can help the decision makers to reach a final decision. The
compromise solution is a feasible solution that is closest to the ideal (Opricovic and
Tzeng, 2004). VIKOR is based on old ideas of compromise programming (Chen and
Wang, 2009; Kabir, 2014). An extension of VIKOR to determine a fuzzy
compromise solution for multi-criteria is presented by Opricovic (2007).

The fuzzy VIKOR method has been developed as a fuzzy MCDM method to
solve discrete fuzzy multi-criteria problems with no commensurable or conflicting
criteria. The background of this method, including aggregation, normalization,
decision maker’s (DM’s) preference assessment, and operations on fuzzy numbers
are discussed, as a study of rationality that in some way justifies the fuzzy VIKOR
method. This new method provides a contribution to the practice of MCDM.

The fuzzy VIKOR method has been developed to determine the compromise

meo ., —
solution of the fuzzy multi-criteria problem j {(fl] (Aj),jzl,...,] ), i =

1, .,n}

where:

j is the number of feasible alternatives,

Aj = {x1,x,, ...} is the jth alternative obtained (generated) with certain values of
system variables x,

fi ; is the value of the ith criterion function for the alternative Aj,
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A multi-criteria operator (MCO) denotes the operator within the MCDM
procedure for selecting the best (compromise) alternative in a multi-criteria sense.
Alternatives can be generated and their feasibility tested using mathematical
models (determining variables x), physical models, and/or experiments on the
existing system or other similar systems. Constraints are seen as high-priority
objectives, which must be satisfied via the alternative-generating process. In this
paper, it is assumed that the alternatives are evaluated by the triangular fuzzy
numbers fij = (ll-j, mij,rl-j,),i =1,..,n, j=1,..,J. The set of criteria
representing benefits (good effects) is denoted by I?, and a set I¢ for costs. Here,
|I? U I¢] = n, where |.| denotes a cardinal number. The ranking algorithm within
VIKOR entails the following steps:

Step 1. Determine the ideal fl* = (l :,m ’lf,r’lf) and the anti-ideal fl-" = (l f,m :.’,r‘i’)
values of all criteria functions,i = 1,2, ...,n

P MAXfU’ o anfw PR
- _MIN .y MIN; |

fi= fu 2= i fijs fori € I€

Step 2. Cornpute the normalized fuzzy difference d;;,j=1,..,/, i=1,..,n

dij = (1 © fy)/ G = 1)) for i € [P

d] = (flj S/ fl*)/ = 1) fori € I¢ (5)

Step 3. Compute §; = (5L,5™ 57)and R; = (RLR™,RT),j=12,...]
Using the relations:

§ =20 (W ®dy) (6)

5 MAX

R=M%w gd,) (7
Where S is a fuzzy weighted sum, R is a fuzzy operator MAX, and ; are the
weights of the criteria, which express the DM’s preference as the relative
importance of the criteria.

Step 4. Compute the values Qj = (Q i., Q ;", Q j) j=1,2,...,] using the relation:

=9(56387)/67-sH® (1-9) (R © R)/(R" - R (8)

~x MIN ~x MIN ~
Where: § ="".'S;, §77 = max; Sjr , R =R,
] ]

R°T = max; Rjr, and 0 is
introduced as a weight for the strategy of “the majority of criteria” (or “the
maximum group utility”), whereas 1 — 49 is the weight of the individual regret.
These strategies could be compromised by ¥ = 5, and here 9 is modified as

9= (mn+1)/2n (from 94+0.5(n—1)/n=1)

since the criterion (1 of n) related to R is also included in S. The best values of S and
Rare denoted by § " and R, respectively.

Step 5. Rank the alternatives by sorting the core values Q;* , j =1,2,...,] in
decreasing order. The ordering obtained is denoted by {A}ym.

Step 6. Determine the fuzzy ranking as follows:
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The jth ranking position in {A}ym AV, = 1,...,] , is confirmed if kME”]V] Q) = QU),
where J7 = {j, j = 1, ...,J} and Q) is the fuzzy merit for the alternative A% at the
kth position in {A}ym. Confirmed ordering represents “exact” fuzzy ranking {4},
although the set {4}; does not necessarily represent a complete ordering (it may
be a partial ranking).

Step 7. Conduct defuzzification of $;,R; Q;,j = 1,2, ...,] using the relations
Crisp(N)=0Cm+1+71)/4 9)
Here, the “second weighted mean” defuzzification method is applied to convert the
fuzzy number into a crisp value.

Step 8. Rank the alternatives, with the crisp values S, R and Q being placed in
decreasing order. The result is three ranked lists {A}g {4}z {A}o, plus a

compromise solution alternative (4™) which is the best ranked by the measure Q
(in {A},) if the following two conditions are satisfied:

C1. “Acceptable Advantage”: Adv = DQ

Where Adv = [Q(A®) — Q(AM)]/[Q(AD) — Q(ADM)] is the advantage rate of the
alternative A® ranked first, A® is the alternative in the second position in {A},,
and the threshold DQ =1/(J-1).

C2. “Acceptable stability in decision making”:

The alternative A®) must also be the best ranked by S and/or R. If one of the
conditions is not satisfied, then a set of compromise solutions should be proposed.
These consist of:

- Alternatives A® and A® if only condition C2 is not satisfied, or

- Alternatives AW, 4@ .. AM) if condition C1 is not satisfied; A™) is determined
by the relation Q (A™) - Q (A™) < DQ for maximum M.

Determine crisp trade-offs, tr;, = (D;wy )/ (Dxw; ), k#i, k =1...n, where try, is the
number of units of the ith criterion evaluated in the same manner as one unit of the
criterion D; = 1 — I for i € 1Y, D; = r° — I} , for i € I, and w = Crisp (W)
obtained via the defuzzification used in step (vii). The index i is given by the VIKOR
user. The VIKOR method introduces these trade-offs as a result of the
normalization used in Eq. (5) for the operations in (6) and (7).

Step 9. The DM may give a new value of try, , k#i k =1...n, if he or she does not
agree with the computed values in step (x). The new weight values are computed
wy = |(Dyw; — try)/D;| , k#i k =1...n, and w; is the previous value within the step.

Step 10. Perform a new ranking from step (iii) using w;, = (wy, wg, wy), k=1...n.
The trade-offs determined in step (x) could help the DM to assess new values,
although this task is very difficult.

Step 11. The VIKOR algorithm ends when no new values are obtained in step (x;).

Application

In this section, we used existing scales to measure all constructs. For customer
love, we applied a modified version of the scale used by Kim (2007). From a
conceptual standpoint, this scale captures the complexity of the feeling of customer
love. It contains 10 expressions, including: “This is a wonderful location”, “This

”n g

location makes me feel good”, “This location is totally awesome”, “This location

» o« |7« n o«

makes me very happy”, “I love this location!”, “This location is a pure delight”, “I am

» “

passionate about this location”, “I'm very attached to this location”. And reverse

”n «“

expressions: “l have neutral feelings about this location”, “I have no particular
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therefore have not been included in the analysis. The reliability and mean and
standard deviation of the scales are summarized in Table 2.

Data were collected using face-to-face interviews with the help of marketing
researchers that specialize in consumer surveys. A total of 395 respondents
participated in the study. Food and beverage locations offering regional dishes in
Erzurum Province were categorized and the respondents were asked to select the
location categories they visited most, and would miss most if these locations
closed. They were then asked a number of demographic questions.

Frequency analyses were applied to the demographic data. The majority
(41.8%) of the participants were aged between 26 and 33. More than half (63.0%)
were male, and more than half (57.0%) also reported a monthly income of over
2001 Turkish liras (approximately 745 Euro). Additionally, 48.6% of the
participants had a four-year college degree, and 46.1% were public- or private-
sector employees.

Table 2. Mean and standard deviation of customer love

Mean | Standard Deviation

Customer Love (Cronbach Alpha=0,83)

Al- This is a wonderful location. 3.97 0.702
A2- This location makes me feel good. 3.48 0.847
A3- This location is totally awesome. 3.67 0.902
A5- This location makes me very happy. 3.92 0.866
A6-1love this location! 3.24 0.975
A8- This location is a pure delight. 3.01 0.995
A9- I am passionate about this location. 3.13 1.012
A10- I'm very attached to this location. 4.04 0.766

Source: Authors’ own research.

Table 2 displays a rank according to the mean value determined in
accordance with the scores given to the criteria of customer love. The standard
deviations are also shown for each criterion. From here, it can be observed that the
scores assigned changed from person to person, which suggests that differences
arise due to variations in personal views. For such situations, fuzzy sets were
introduced by Zadeh (1965) to represent and manipulate data and information
possessing non-statistical uncertainties, and to provide formalized tools for
dealing with the imprecision intrinsic in related problems. Fuzzy logic thus
provides an inference morphology that enables approximate human reasoning
capabilities to be applied to knowledge-based systems. The theory of fuzzy logic
provides a mathematical strength to capture the uncertainties associated with
human cognitive processes, such as thinking and reasoning (Kahraman et al,
2007).

In this paper, the importance weights of various alternatives are considered
as linguistic variables, and are determined based on the opinions of the
participants. Because linguistic assessments merely approximate the subjective
judgment of DM, we considered linear triangular membership functions to be
adequate for capturing the vagueness of these linguistic assessments. We ranked
food and beverage locations using a fuzzy VIKOR method, which is a multi-criteria
decision technique, by means of triangular fuzzy numbers based on variables
relating to love, and used fuzzy Shannon’s entropy to handle a criterion of love
variables, and to calculate their weights.

There are many different forms to express triangular fuzzy numbers (TFNs)
in the literature. Here, we preferred the linguistic terms represented by TFNs
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associated with a Likert scale to score the alternatives under the criteria. The
Likert scale, expressed by triangular fuzzy numbers, is shown in Table 3.
Table 3. Triangular fuzzy Likert scale

Fuzzy Likert scale | Fuzzy reciprocal Likert scale
Absolutely Disagree | (1, 1, 1) (1, 1, 1)
[ Don’t Agree (1, 2, 3) (0.33, 050, 1)
Cannot Say (2, 3, 4) (0.25, 0.33, 0.50)
[ Agree 3, 4, 5) (0.20, 0.25, 0.33)
Absolutely Agree (4, 5, 6) (0.17, 0.20, 0.25)

Source: Authors’ own contribution.

Here, it is suggested that DM use linguistic variables (shown in Table 3) to

evaluate the importance of the criteria and the ratings of alternatives with respect

to the various criteria. If we assume that a decision group consists of K = 395

people, after determining the importance degree of the criteria, the rating of
alternatives with respect to each criterion is calculated as:

1 -  — —
X, = E[x}] DxZD .0 xl’j]
Where X, is the rating of the kth DM. As stated above, a fuzzy multi-criteria group
decision-making problem can be concisely expressed in matrix format, as shown in

Table 4. As shown here, all criteria are intervals.
Table 4. Matrix of alternatives and criteria

A A A
Soup Restaurant (273 373 473 (2327 337 427) (187 287 381)
Craft Restaurant (234 334 443)| (262 362 431) (237 334 43D
Fast-Food Restaurant (296 396 482)| (240 338 429 (218 298  37%)
Kebab Restaurant (297 397 480)| (251 351 441 (221 304  387)
Cake Shop (306 406 488)| (253 353 439 (200 294 338
Regional Food Restaurant |(3.07 406 481 (248 347 436) (229 319 4.09)

Source: Authors’ own research.
We want to obtain a weight for each criterion by using the proposed
approach. In Table 5, the normalized data are presented.
Table 5. Normalized interval decision matrix using a-level sets

o=1 A1 A A3 A
Soup Restaurant [0.160071293, 0.160071] | [0.157226606, 0.157227] | [0.18183, 0.18183) o [[0.134479106, 0.134479]
Craft Festaurant [0.1518053063, 0.131803] | [0.174310799, 0.174311] | [0.138504, 0.138304] v [0190792862, 0.190793]
Fast-food Restaurant [0.169399346, 0.169399] [0.16257443, 0.162374] | [0.168211, 0,168211] v [0160466668, 0.160467]
Kebab Restaurant [0.170297175, 0.170297] | [0.168796026, 0.168796] | [0.164241, 0.164241] W [[0163941141, 0.163941]
(Cake Shop [0.174027088, 0.174027] | [0.169872684, 0.169873] | [0.17248,  0.17249] [0.158494295, 0.158494]
F.egional Food Restaurant | [0.174200033, 0.1742] [0.167219434,  0.167219] | [0.134702, 0.134702] (0171825929, 0.1718269

o=0.5 Al A A3 A
Soup Bestaurant [0.124834755, 0.163443] | [0.117812547, 0.160393] | [0.128636, 0.18133] o [[0111210403, 0.138201]
Craft Restaurant [0.117391279, 0.133913] [0.13292754,  0.1732099] | [0.111454, 0.139672] - [[0.143510031, 0.189231]
Fast-food Restaurant [0.133414463, 0.169449] | [0.123017118, 0.163234] | [0.118937, 0.168331] w  |[[012113038, 0.138723]
Kebab Restaurant [0.134042836, 0.169389] | [0.128048424  0.168332] | [0.115751, 0.165182] o [[0123432297, 0.162481]
Calke Shop [0.137401504, 0.172604] | [0.129000082, 0.167827] | [0.123008, 0.1729] [0.11609371  0.16032]
Regional Food Restanrant| [0.137667547, 0.171202] | [0.126775223, 0.166803] | [0.11214, 0.152589] [0.128619195, 0.171043]

o=0.1 Al A A3 A
Soup Bestaurant [0.101323338, 0.163693] [0.09227096, 0.162449] | [0.095932, 0.18101] o [0.083820092, 0.160336]
Craft Festawrant [0.094428859,  0.13332] [0.106109848,  0.172494] | [0.082466, 0.160391] o [[0.113390983, 0.188243]
Fast-food Restaurant [0.109270288, 0.169349] | [0.097382683, 0.163662] | [0.088579, 0.163403] o [[0.096238723, 0.137619]
Kebab Restaurant [0.109852317, 0.168783] | [0.101642659, 0.1683361] | [0.085877. 0.165762] [0.097798322, 0.161556]
Cake Shop [0.112963273, 0.171634] | [0.102514793, 0.166301] | [0.092323, 0.173133] [0.089262643, 0.161473]
Begional Food Restaurant | [0.113291433,  0.169201] | [0.100366064, 0.166333] | [0.083918, 0.153128] wo [0101277997,  0.17033]

Source: Authors’ own research.

Vol. 10, No. 2, Spring, pp. 103-117, ISSN 1842-0206 | Management & Marketing. Challenges for the Knowledge Society

MMCKS

111



MMCKS

112

The lower bound h!and upper bound h¥ of the interval entropy, and the
lower bound d! and upper bound d* of the interval diversification values for
different a-cut levels obtained by using equations 2, 3 and 4 are shown in Table 6.

Table 6. The values of h!, h¥, d! and d!

=3 =1
[t 1] [d;.d/] [h, £] [0, 4] [hi, 1] [0;.4/]
A1 | [0999326,0999326] 0.000.000674] | [0890211,0999385] | [0.000415,0.109789] | [0.799445.0.999706] | [0.000294,0.200537]
Ay | [0999695.0999695) | [0.000302,0000302) | [0874660,0999835] | [0000165,0.12534] | [0.7710940.999894] | [0.000106,0.228906]
A5 | [0999196,0999196] | [0.0008040.000804] | [0845181,0999153] | [0.000847,0.154819] | [0.718446,0999113] | [0.000887,0281534]
A5 | 0998962,0998962) | [0.001038.0.001038] | [0.893065,0999368] | [0.000632,0.106935] | [0.804482.0999574] | [0000426,0.195515]
A5 | (0997761 0997761) | [0.002239.000239) | [0863548,0998279] | [DO0IT2L0.136452] | [0752622009831] | (00010047375
Av | [0999352,0999352] | [0.000648,0000648) | [0862406,0999437] | (0000363013794 | [07503.0.999451] | [0.000348,0.2497]
Be | 0998579,0998579] | [0.001420,0.001421] | [0863382,0998824] | [0.001176,0.134618] | [0.756313.0998934] | [0.001066,0.243687]
A | 0998579,0.998579] | [0.001420,0.001421] | [0.863382,0998824] [ [0.001176,0.134618] | [0.756313.0998934] | 10.001066,0.243687]

Source: Authors’ own research.
The obtained weights and the corresponding rank of each criterion for
different a-level sets are presented in Table 7. As can be seen from Table 7, the
rankings under different a-levels might vary considerably.
Table 7. The interval and crisp weights of the criteria
=l =4
Nommalized
[wi] [u.i]
[0.075886] | [0.078886] | 0000399, 16.39839]
0035318] | [0035318] | 10000159, 18.7212]
[0.004028] | [0.094028] | [0.000813, 23.1244]
[0.121473] [
[
[

=)l

Nomnalized

[w]
0.103543]

Nomalized
[u]
[0,106036]
[0121031]
[0,148893]
[0,103393]
[0.130821]
[0.132048]

ot i

309617
3891674
1186751]
BUBY
120571
1245]]

[}, W] o, ]

005, 0.078886]
035318, 0035314]
[0.094028_0094028]
121473, 012147
[0.26195, 026195]
007585, 007383]
[0.166245, 0.166245]
A | [0.166245,_0.166245]

wi]

8.199393] | |
9360678] | [0120496] | [F62605,
[1L56253]| [0.14884] | {00004,
[798638] | [0.102806] | [0.000225,

[

[

[

[

w]
[17.08817]
[19:43841]
VEXEED)
[16.620%]
102897
012261

2=

[0.00013,

[0.121473] [ [0.000608, 1597215]
026195 | [026195] | (0001654, 20.38091]
[075856] | [0075856] | (0000542, 20.55145]
[0166245] | [0.166245) | [000113, 20.10695]
[0.166245] | [0.166245] | 000113, 20.10695]

[10.19128) | [0.131188] %u.n[m?ss:
[10.27599] | 0.132279] | [0.00029,
[10.05404] | 10.129422) | [0.000564, 41429617 | [20.71509] | 0.128868]
[10.03404] | [0.120427] | [0.000364, 4142081]] [20,71309 | [0128868]

Source: Authors’ own research.

As shown in Table 7, the weight values approach each other as the data
interval is increased by reducing the value of the level of a-cut. In this situation, the
overall ranking cannot be easily observed. In order to generate an overall ranking,
it is suggested that a trade-off is chosen between the precision and the confidence.
A higher o means that the interval chosen is precise, while a lower a means that
there is a higher confidence in the result. A risk-averse assessor might choose a
high alpha because of strong dislike of uncertainty (fuzziness), while a risk-taking
assessor might prefer a low alpha.

By making use of the weight values determined by means of Shannon’s
entropy at certain a-cut levels, we used the VIKOR method to determine the rank
of alternatives, and to try to find a compromise result under the calculated weights,
as one of the multi-criteria decision methods. This ranking was based on the
customers’ love of certain food and beverage locations identified by means of the
VIKOR method. According to this, the results obtained by the fuzzy VIKOR
algorithm are presented in Tables 8 and 9.

gl g g

=
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Table 8. Fuzzy performance matrix of alternatives obtained by multiplying the normalized MMCKS
criteria weights in Table 7 for a 0.1 levels

Alternatives
Criteria Soup Craft Fast-food Kebab Cake Shop | Regional Food 1 1 3
Restaurant Restaurant Restaurant Restaurant Restaurant

i 0015 0023 0.003 0.004 0.000 0

AL+ m 0014 003 0.004 0.004 0.000 0
T 0.006 0020 0.002 0.003 0 0.003
- i 0019 0 0011 0.006 0.004 0.007
m 0019 0 0.013 0.006 0.004 0.007
I 0.013 0 0.012 0.003 0.008 0.008
g i 0 0.017 0.009 0.013 0.004 00123
m 0 0.024 0014 0.018 0.009 0028
I 0 0,028 0.017 0.021 0010 0042
< i 0.021 0.024 0.013 0.004 0 0.001
A+ m 0.024 0.023 0.014 0.005 0 0.002
I 0.017 0.021 0.013 0.008 0 0.003
i 0.024 0.039 0 0.032 0013 0035
A6+ m 0024 0036 0 0031 0.009 0.041
T 0016 0026 0.002 0.028 0 0.043
A i 0022 0.002 0016 0 0.002 0.000
m 0016 0 0021 0.003 0.003 0.000
T 0.013 0 0.030 0014 0.006 0.002
i 0034 0 0018 0.017 0.027 0.013
A9+ m 0032 0 0027 0.024 0.029 0.017
I 0.031 0 0033 0031 0.030 0.020
i 0.034 0 0018 0017 0.027 0.013
Al0= m 0.032 0 0027 0024 0029 0017
I 0.031 0 0.035 0.031 0.030 0.020

Source: Authors’ own research.
Table 9. Metric values computed from the fuzzy performance matrix of alternatives in
Table 8 for alpha 0.1 levels

Alternatives
Soup Craft Fast-food Kebab Cake Shop | Regional Food
Restaurant Restaurant Bestaurant Restaurant Restaurant
g

g 0.171 0.108 0.094 0.006 0.080 0.085

e 0.163 0110 0.124 0.120 0.086 0.115

B 0.130 0.098 0.151 0.143 0.087 0.143

Crisp 0.158 0.106 0.123 0.120 0.083 0.115

B 0.034 0.039 0.013 0.032 0.027 0.033

R 5= 0.032 0.036 0.027 0.031 0.029 0.041

B 0.031 0.028 0.035 0.031 0.030 0.043

Crisp 0.032 0.035 0.027 0.031 0.029 0.040

B 0252 0373 1438 0.763 1.103 0.693

Q 5= 0414 0569 0.920 0.741 1.062 0300

B 0.703 1.020 0373 0.640 0.996 0.031

Crisp Q 0.446 0.633 0513 0.722 1.037 0.331

Source: Authors’ own research.
The results obtained for all levels of a-cuts are shown in Tables 10-12:
Table 10. Ranking values for a = 1
o=1 Q Ranking
9 Regional Food Restaurant 0,2100954 1
E Kebab Restaurant 0,442821363 2
§ Craft Restaurant 0,456094173 3
& | Soup Restaurant 0,502912692 1
5 Fast-food Restaurant 0,955668822 5
Cake Shop 1,007880407 6
Source: Authors’ own research.
Table 11. Ranking values for a = 0.5
o=035 Q Ranking

9 Regional Food Restaurant 0,330892 1
= | Kebab Restaurant 0,717209 4
E Craft Restaurant 0,634451 3
& | Soup Restaurant 0,440829 2
g Fast-food Restaurant 0,90587 5
Cake Shop 1,049887 6

Source: Authors’ own research.
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Table 12. Ranking values for a = 0.1

a=101 Q Ranking
o Regional Food Restaurant 0,33133 1
:E Kebab Restaurant 0,722001 4
:_:t Craft Restaurant 0,633765 3
& | Soup Restaurant 0,446608 2
5 Fast-food Restaurant 0,913273 5
Cake Shop 1,057178 6

Source: Authors’ own research.

Conclusions and recommendations

The rapid evolution and development of technology reveals new consumption
patterns due to various factors, such as socio-economic and cultural structures,
and variations in consumer requirements. Retailers who struggle to satisfy the
rapidly changing requests and requirements of consumers are faced with a
seriously competitive environment. It is also important for retailers, who represent
one sector of these mediators, to understand the variables affecting consumer
preferences and preference structures. In addition, this competitive environment
forces retailers to develop strategies in order to clarify their positions in
consumers’ minds and thus affect consumer preferences and become favoured
over competitors. Therefore, the retailing sector constitutes a continuously
changing, dynamic structure.

There are certain criteria by which consumers rank retailers, and the same
criteria should be used when marketing products since consumers configure their
preferences based on them. In this study, food and beverage locations were
selected as retailer enterprises. The criteria for love, which is involved in location
selection, and the effect of this love in the selection of alternative locations, were
researched. While analysing the data, the criteria weighing method known as fuzzy
Shannon’s entropy was used. The reason for this is that consumers do not make
decisions based solely on cognitive factors, and the decision-making process has a
complex and often unclear structure.

In order to rank consumers’ location preferences according to criteria,
which was the secondary aim of the study, the fuzzy VIKOR method was used. This
method was created via a hybridization of the fuzzy and VIKOR methods. The
VIKOR method is a multi-criteria decision-making technique. For the fuzzy
numbers that were used during the weighing of the criteria and the ranking of
preferences, different a-cut levels were used. The reason for this is that the
fuzziness level differs at various a levels, and that these results affect the reliability
of the analysis. A low a level represents more fuzziness and increased reliability of
the results, while a high a level reveals increased clarity of the selected interval.
However, in this study the increase in fuzziness, namely the o level in the
uncertainty environment, was taken into consideration. In order to observe the
sensitive changes in ranking consumer preferences, various a levels were taken
into consideration; the rankings were compared, and the lowest a level was used
in the final conclusion.

From the love-criteria ranking, it can be observed that different criterion
gain weight for each a level. At the a =1 level where the clarity is high, it was
observed that the expression “I love this location!” was at the forefront, while “This
location is totally awesome” was more prevalent at the a = 0.5 and o = 0.1 levels.

In the ranking of alternative location preferences, for all a levels, locations serving
regional Erzurum dishes were ranked in first place. At the a = 1 level, where the
clarity is high, it was observed that kebab restaurants were ranked in second place,
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followed by craftsmen restaurants in third place, and then soup restaurants, fast-
food restaurants and patisseries. For the a = 0. 5 and a = 0. 1 levels where the
fuzziness (that is, uncertainty) increased, the ranking did not change. Regional
restaurants were again ranked first, followed by soup restaurants, craftsmen
restaurants, kebab restaurants, fast-food restaurants and patisseries. Accordingly,
it can be said that regional tastes are most loved by the respondents, compared to
the other restaurant types, and that patisseries were least loved for all
respondents.

The results obtained from the analysis show that locations serving regional
dishes have a strong image and are highly rated by consumers. However, it should
not be forgotten that services and tastes will have played an important role in the
establishment of this positive image. Another interesting result is that patisseries
were always ranked last, which shows that the products and services offered by
patisseries are insufficient in terms of creating differentiation for consumers, and
thus are not preferred over any other restaurant types.

The results also show that the second-, third-, fourth-, fifth- and sixth-place
locations change in cases of uncertainty. This result shows that these locations
(soup restaurants, craftsmen restaurants, kebab restaurants, and fast-food
restaurants) do not create a consistently strong enough image in the consumers’
minds to be indispensable to consumers, and thus are interchangeable with one
another. This represents a serious problem for these enterprises, which should
review their strategies and revise them accordingly.

The importance of gaining customer love is clearly seen in this paper.
Customer love provides competitive advantage through enabling positive
communication of the retailers through their surroundings. This communication is
important not only for the retailers, but also for every front office employee. The
obtained results widen the horizon for retailers as well as for managers. All the
information about customers is crucial these days which are faced with continuous
improving and changing consumer needs. This is why businesses which know their
customers will be a step ahead others. The businesses lacking this information will
be condemned to fail in dynamic market conditions. Unless businesses know their
customers, they will not satisfy the customers’ request and needs.

Researchers who want to study about this topic in the future can improve
the present research paper in different sectors and/or through adding different
topics. Moreover this research can be conducted in different provinces and
countries. Thus, benchmarking and competitiveness studies can be presented.
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