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Abstract

E-Commerce is a shopping method that allows trading or
placing an order for any product or service on a website
with various payment methods. This method is gaining
importance day by day and increasing its market share.
Although the reasons for choosing e-commerce for
consumers are different from each other, in general, criteria
such as time, payment options and individualization affect
preferences. In this study; e-commerce sites were
compared, and 14 e-commerce sites were determined as
alternatives based on expert opinions. These identified e-
commerce sites were evaluated in terms of criteria such as
brand image & reliability, campaign, cargo speed,
packaging, payment options, personnel, call center services
and functionality of the application. In the first part of the
study, two clusters of e-commerce sites were created using
cluster analysis. These clusters are grouped as general
service e-commerce sites and specific service e-commerce
sites. Thus, two homogeneous groups were formed from the
large heterogeneous group. In the second part of the study,
the criteria were compared and sorted using the spherical
fuzzy Analytic Hierarchy Process (AHP) method.

Keywords: E-commerce, Clustering, Analytical hierarchy
process, Fuzzy logic

1 Introduction

Meeting human needs is the main principle of all
economic activities. People need various products and
services to survive. While meeting these needs was called
trade in the beginning, the line between the concept of need
and the concept of desire began to disappear with the change
of time and conditions, and two driving forces, one innate
and the other learned later, have shaped today's demand
concept and allowed it to spread to all areas of life. The
reason for the emergence of trade is the desire of man to meet
his needs. Due to the limited production and resources,
people wanted to provide the product or service that they did
not have from someone else, and for this reason, they chose
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E-Ticaret, bir web sitesindeki herhangi bir {irlin veya
hizmet igin c¢esitli d6deme ydOntemleriyle alim satim
yapilmasina veya siparis verilmesine olanak saglayan bir
aligveris yontemidir. Bu ydntem her gegen giin dnem
kazanmakta ve pazar payini arttirmaktadir. Tiiketicilerin e-
ticareti tercih etme nedenleri birbirinden farkli olsa da genel
olarak zaman, ddeme segenekleri ve bireysellesme gibi
kriterler tercihleri etkilemektedir. Bu ¢alismada; e-ticaret
siteleri karsilastirilmis ve uzman goriisleri dogrultusunda
alternatif olarak 14 e-ticaret sitesi belirlenmistir. Belirlenen
bu e-ticaret siteleri marka imaj1 ve giivenilirligi, kampanya,
kargo hizi, paketleme, 6deme secenekleri, personel, ¢agri
merkezi hizmetleri ve uygulamanin islevselligi gibi
kriterler agisindan degerlendirilmistir. Caligmanin ilk
boliimiinde, kiime analizi kullanilarak iki e-ticaret sitesi
kiimesi olusturulmustur. Bu kiimeler genel hizmet e-ticaret
siteleri ve 0Ozel Thizmet e-ticaret siteleri olarak
gruplandirilmistir. Bdylece biiylik heterojen gruptan iki
homojen grup olusturulmustur. Caligmanin  ikinci
boliimiinde ise, kiiresel bulanik Analitik Hiyerarsi Prosesi
(AHP) yontemi kullamilarak kriterler karsilagtirilmis ve
siralanmustir.

Anahtar kelimeler: E-ticaret, Kiimeleme, Analitik
hiyerarsi siireci, Bulanik mantik

to change with the product or service that they have. Over
time, the needs have diversified and the feeling of not being
satisfied with less has been added to this diversity and
different meanings have been given to trade. Today, people
can trade in both physical and virtual environments; In this
way, they have the opportunity to choose from unlimited
products and services. Both types of shopping offer different
experiences to consumers and work to best respond to
customer demand. Physical shopping is a type of shopping
that has existed since the first times of commerce and
responds to the expectations of the consumer such as
touching the product to be purchased and experiencing the
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product. Although its uncertainties are relatively less than
online shopping, it leaves its place to internet shopping in
many areas day by day. Today, consumers prefer online
shopping for reasons such as limited time, traffic, parking
problem, avoiding crowded environments. The fact that e-
commerce offers consumers the opportunity to compare the
features and prices of products, the presence of customer
reviews and personalized services support shopping in the
virtual environment. Thanks to internet shopping, consumers
can quickly access all the information about the product they
want and make comparisons between similar products.
Consumers who work hard and do not want to spend their
limited holiday opportunities on shopping, who pay more
attention not to be in crowded environments with the
pandemic period, and who prefer e-shopping due to many
different criteria, cause this market to grow and develop
itself. E-shopping systems are updating themselves day by
day, expanding their product range and reaching consumers
from all channels. As a result of this close relationship with
the consumer, the time spent on e-commerce sites increases
and the boundaries between wants and needs become
unclear. During e-shopping, consumers are no longer just
looking for the product; They pay attention to the delivery
time, payment options, cargo speed and even the cargo
company they work with. This situation causes e-shopping
sites to carry out different studies in order to increase their
service quality and to be preferred more.

There are different definitions used in the literature for e-
commerce. According to the Organization for Economic
Development and Cooperation, e-commerce is the buying
and selling of goods or services over computer networks [1].
E-commerce is also defined as the transfer of commercial
activities from the traditional way to electronic order, supply
and distribution channels [2]. Today, with the spread of e-
commerce, the speed factor has gained importance in issues
such as time, information, ordering, procurement,
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comparison and stock. In order to meet customer
expectations and create customer loyalty, e-commerce sites
are updated in both management and process activities.
According to some researchers, the birth of e-commerce is
called the 1990s, while others think that e-commerce is as
old as electronic data interchange (EDI). In this context, the
earliest examples of e-commerce were seen in the 1960s with
the development of electronic data exchange (EDI) for
exchanging business documents from one computer to
another in a standardized format. This is the first generation
of e-commerce or EDI, allowing companies to securely and
efficiently exchange information, place orders and electronic
money transfers from computers provided the opportunity
[3]. The emergence of the Internet in the 1990s, with the
processing of goods and services over the Internet ushered in
the second era of e-commerce [4]. Today, when it comes to
e-commerce, it is not just the sale of a product in electronic
environment; different elements such as digital advertising
and marketing tactics, social media management, content
creation, customer relationship management, warehouse,
stock, cargo process management, search engine
optimization, but which are chains of the same ring and make
e-commerce e-commerce are discussed. The priority of e-
commerce is to provide consumers with fast and easy
shopping opportunities. It is among the priorities of e-
commerce that products and services can be delivered
quickly to the consumer, shopping can be done easily
without tiring the user, providing a high level of security for
the purchasing processes and being open to change.
According to the forms of e-commerce; It is classified in 5
units: from business to business, from business to consumer,
from consumer to consumer, from business to public
administration, from consumer to public administration [5].
This diversity ensures that many different stakeholders are in
the same environment and that trade takes place.
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Figure 1. Complaints about internet shopping
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While business-to-business e-commerce is a type of
shopping for providing raw materials within or between
companies; business-to-consumer e-commerce is the sale of
products or services targeted at individual consumers.
Likewise, e-commerce from consumer to consumer and
activities from consumer or business to public administration
are parameters that can be characterized under the title of e-
commerce, although they involve different processes. In
addition to the economic variables in the country, e-
commerce can be affected by different factors such as the
prevalence of financial products, the status of the internet
infrastructure and logistics infrastructure [6]. Consumers'
expectations for the improvement of after-sales processes are
also one of the topics that e-commerce should improve.
According to the TUIK 2016 report, the expectations of
consumers regarding their complaints and the improvement
of after-sales processes are given in Figure 1 [7].

When the reasons for complaints are examined, it is seen
that the slower delivery than stated is the subject that receives
the most complaints. In addition, reasons such as incorrect
product delivery and no response from the seller are common

complaints in internet shopping. In order to prevent all these
complaints, to meet customer expectations and to increase
the share in total trade, the e-commerce approach must
evaluate the opportunities well and strengthen the weak
points. Opportunities such as increase in dynamic and young
population, increase in internet usage, opportunities to reach
new markets, accessibility, decrease in transaction costs are
important opportunities for e-commerce and structural
problems related to e-commerce can be solved by creating
dynamic strategies. When look at the literature studies, it is
seen that the studies generally concentrate on the obstacles
in front of e-commerce, the general situation of e-commerce,
the effect of technological developments on e-commerce, e-
commerce strategies. In this sense, the presented study is
important in terms of filling an important gap in the field and
providing a new perspective. The study aims to propose a
strategy according to the type of service to the businesses that
provide services over the internet and aims to determine the
strategies that e-commerce businesses should attach
importance to in order to improve themselves.

ldentify work activities I
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Describe the criteria I
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Classify the criteria I

!

Ewvaluate the criteria by using Linguistic terms I

Is the criteria
No hierarchy
suitable?
Yes Yeas
. l
I Form the AHP comparison matrix I
l’ I Identify the clusters
I Check the concistency rate I J
I Group the clusters
4
Are the
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I Calculate the AHP weights of criteria I
I Rank the criteria I

Figure 2. The framework of the proposed study
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Studies in which data mining is used in studies on e-
commerce businesses are included in the literature. In order
to understand the behavior of e-commerce customers,
strategies can be produced by classifying them with cluster
analysis [8]. Apart from clustering of data mining
techniques, artificial neural networks are frequently used in
e-commerce studies [9-11]. Studies on e-commerce
businesses are also frequently encountered in econometric
studies. In the study on sales forecasting with artificial neural
network modeling, it was investigated whether it is possible
to train a single model to predict sales in all regions [12].
Since it can use data mining within unstructured textual
structures, it can be the subject of analysis in the comments
in e-commerce businesses [13-14]. The aim of this study is
to classify the e-commerce businesses serving in Turkey and
to produce specific strategies. For this purpose, firstly, two
e-commerce groups were created with the clustering method.
Then, using a common criterion pool, which criterion was
important in these two groups was investigated by SF-AHP.
It is aimed to produce separate strategies for each group of
e-commerce businesses based on the criteria obtained as a
result of the SF-AHP analysis. In the study, E-commerce
sites serving in Turkey were compared, and 14 e-commerce
sites were determined as alternatives based on expert
opinions. These identified e-commerce sites were evaluated
in terms of criteria such as brand image & reliability,
campaign, cargo speed, packaging, payment options,
personnel, call center services and functionality of the
application. In the first part of the study, two clusters of e-
commerce sites were created using cluster analysis. These
clusters are grouped as general service e-commerce sites and
specific service e-commerce sites. Thus, two homogeneous
groups were formed from the large heterogeneous group. In
the second part of the study, the criteria were compared and
sorted using the spherical fuzzy AHP method. The rest of the
paper organized as follows. In the introduction part of the
paper, the concept of e-shopping and its history were
mentioned and a literature review was presented, and the
methodology of the study was summarized in the second
part. In the third part of the paper, the findings are included,
and the results are evaluated by discussing the findings in the
following sections. The framework of the proposed study is
given in Figure 2.

2 Material and method

2.1 Cluster analysis

Cluster analysis is to create homogeneous groups from
large heterogeneous groups [15]. With cluster analysis, it is
aimed to have high homogeneity within the cluster and
heterogeneity between clusters. Cluster analysis, which
came to the fore frequently in the 1960s and was initially
used in fields such as biology and ecology, has largely
focused on grouping units [16]. The application phases of
cluster analysis begin with data entry. Then the similarity or
distance has to be measured. This measurement can be made
in various ways. However, in cluster analysis applications,
three methods predominate: correlational measures, distance
measures, and association measures. Correlation and

distance measures require metric data, while correlation
measures may contain non-metric data. Considering that
different measurement choices will result in different
clustering results, the similarity measure to be used should
be decided. The most commonly used similarity
measurement method in practice is to use distance measures.
In this context, Minkowski distance, Manhattan City-Block
distance, Euclidean distance, Mahalanobis distance,
Hotelling T? distance and Canberra distance are frequently
used. Clustering is generally carried out in two ways:
hierarchical clustering and non-hierarchical clustering. The
most used methods are the hierarchical group of methods.
The most preferred non-hierarchical clustering method is the
k-means method. In this technique, units are divided into k
clusters with the smallest sum of squares within clusters.
First, each of the first k observations is taken as a cluster with
one observation. In the second step, each of the remaining n-
k observations is assigned to the cluster with the closest
mean, and the cluster means are recalculated after each
assignment. After all units are assigned to clusters,
reassignment of n observations is made according to the
cluster averages found last. Finally, in the final clustering
relative to the previous cluster, the previous step is repeated
until the observation transition between clusters stops [17].
Hierarchical methods are divided into two as agglomerative
hierarchical cluster and divisive hierarchical cluster. The
most effective method of hierarchical clustering is the
hierarchical agglomeration method. The best part of the
stacker clustering methods is that they are easy to read and
interpret [18]. The divisive hierarchical clustering algorithm,
which starts with assuming that all units are in a single
cluster, is then divided into two additional clusters
containing the most different units at each step. A single
cluster is divided into two clusters, then one of these two
clusters is divided into a total of three clusters. This
continues until all observations become single-member
clusters. Among the most widely used hierarchical stacker
methods are the single link method, the full link method, the
average link method and the Ward's method. There are many
clustering algorithms in the literature. The choice of
clustering algorithm to be used depends on the data type and
purpose. The between-groups linkage method was used in
hierarchical clustering. Euclidean distance calculation was
preferred as a measurement. The steps of the algorithm are
as follows.

1- The operations are started as n individuals and n
clusters.

2- The two closest clusters are combined. Here, the
distance (dij) between two clusters is the Euclidean distance.
Equation (1) is used for calculation.

d;; = /Z(xik - xjk)z D

3- By reducing the number of clusters by one, the
iterated distance matrix is found.
4- Steps 2 and 3 are repeated (n-1) times [19].
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2.2 Analytical hierarchy process

The Analytical Hierarchy Process (AHP) is one of the
most preferred Multi-Criteria Decision Making (MCDM)
methods. Developed by Saaty [20-21], this method involves
a hierarchical order. At the top level of the hierarchy there is
the goal. At one level lower, there are the main criteria and,
if any, sub criteria below the main criteria. At the lowest step
there are decision options, namely alternatives. AHP can be
applied easily with many criteria, and it is a very effective
method of making group decisions. Thanks to a sensitivity
analysis, the flexibility of the result can be easily tested. AHP
can evaluate both quantitative and qualitative criteria in
decision making and include the preferences, judgments,
intuitions and experiences of the group or individuals in the
decision process. It is one of the most useful multi-criteria
decision-making methods with a hierarchical structure that
enables complex problems to be solved [22]. In the classical
method, the evaluations of decision makers are represented
as definite numbers. Nevertheless, fuzzy logic provides a
mathematical capability that can be used to capture the
uncertainties accompanying the human cognitive process in
cases Wwhere decision makers cannot express their
evaluations with definite numbers. The proposed spherical
fuzzy AHP method in this study consists of several steps
described in the following section.

Step 1. A hierarchical structure is created.

Step 2. Two-way comparisons are constructed using
spherical fuzzy judgment matrices based on the linguistic
terms given in Table 1. Equations (2) and (3) are used to
obtain the score indices (SI).

SI = \[|100 * [(ugs — )% — (vg, — 1'[55)2”

for AMI, VHI, HI, SMI, and EI @
1_ :

S 100 uagma 2= a2

for EI, SLI, LI, VLI and ALI @3)

Where p, o and, n are the membership degree,
nonmembership degree, and hesitancy degree of X,
respectively.

Step 3. The consistency of pairwise comparison matrices is
checked.

Step 4. The spherical fuzzy local weights for criteria and
alternatives are calculated.

Using the SWAM operator given in Equation (4), the weight
of each alternative is then determined [23].

SWAM,, (Ag;, ..., Agy) = <[1 -, (1 -

1 .
)" [ T o), [T (1 = 8)™ — T (1 -
1
b, — nﬁsi)m]2> where w=1/n. (4)

Step 5. A hierarchical ranking of layers is created to obtain
overall weights. Criterion weights are made fuzzy using

equation (5) and the score function (S). It is normalized by
equation (6). The spherical fuzzy product given by Eq. (7) is
applied.

s(w) = 100« [GBus, -2y - - m ]| )

o s@
i IS (6)
s s 5 2 \wly Y
Ay =wf Ay = (- =),
WS wj .
(A =-u13)" = (1 —ug, —mz7) ’)1/2> vi (7)

The final spherical fuzzy AHP score (F), for each
alternative Ai, is obtained by carrying out the spherical fuzzy
arithmetic addition over each global preference weights, as
given in Eq. (8)

F == Z;l=1ASij = ASM @ AS!’Z e @ Asinvi (8)

L __— 2 2 22 N1/2
ie. Ag DA, = <(“5511 + Mag , — Mag,, Hﬁslz) "

- - —ul 2
/erSuUASu' (1 IJ“4512) T[Asu

—us 2 2 2 1/2

+ (1 uASu)T[ASu - llASll i'lA512 ) >
Step 6. The final score for each alternative is determined
using the score function given by Eqg. (5).

Step 7. Alternatives are ranked according to their point

scores. The largest value indicates the best solution [24 - 27].

Table 1. Linguistic measures of importance

Linguistic measures of importance used for pairwise
comparisons

Score Index

(0, v, m) h
Absolutely more
important (AMI) (09,0.1,00) 9
Very high
importance (VHI) (08,02,0.1) 7
High importance
(H1) (0.7,0.3,0.2) 5
Slightly more
important (SMI) (0.6,04,03) 3
I(ES,L)'a"y mportant (0.5,0.4,0.4) 1
Slightly low
importance (SLI) (04,06,03) 113
Low importance (03,07,02) s
(L1)
Very low
importance (VLI) (02,08,01) 7
Absolutely low (01,09, 00) o

importance (ALI)

3 Findings

Based on expert opinions, 14 e-commerce sites were
determined as alternatives in the paper. These identified e-
commerce sites were evaluated in terms of criteria such as
brand image & reliability, campaign, cargo speed,
packaging, payment options, personnel, call center services
and interface functionality of the application. In the first part
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of the study, two clusters of e-commerce sites were created
using cluster analysis. These clusters are grouped as general
service e-commerce sites and specific service e-commerce
sites. Thus, two homogeneous groups were formed from the
large heterogeneous group. In the second part of the study,
the criteria were compared and sorted using the spherical
fuzzy AHP method. Looking at the criteria; A brand's image
is a term that describes consumers' thoughts, impressions,
ideas and feelings about the brand. In other words, brand
image is consumers' views on how they perceive and
interpret the brand's identity. Campaign is an important
competitive power for e-commerce sites. Campaigns
increase sales, attract attention and enable the brand to reach
more people. Today, consumers give importance to the
packaging of the product and the speed of shipping. The
packaging of the product is important in terms of both
hygiene and delivery of the product without any damage. In
addition, payment options for consumers are an important
criterion in choosing an e-shopping site. Some e-commerce
sites only have the option to pay with credit profit. However,
some e-commerce sites had card payment, cash on delivery,
coupon options, and these options make shopping more
attractive. For consumers, easy access to the call center
regarding the product or service they purchase and personnel
criteria affect their e-commerce site preferences. In addition,
the simplicity of the interface used and the functionality of
the site are also important parameters. Situations such as a
plain and simple interface, safe shopping, protection of
personal data and personalization of consumer-specific
options are important for the consumer. In Figure 3, two
homogeneous groups of e-commerce sites were created
using cluster analysis. While the first group is the group of
e-commerce businesses that provide general services, the
second group includes businesses that provide specific
services.

Dendrogram u:ein%i\:'rtage cLlr;kag;\(:ztween Groups)
A A i T T T T
A7 7
A8 ¢
A9 ¢
Al3:
A12,,
Al4,,
AS
Ab
AL
All
A13

At0| |

Ad

Figure 3. Cluster analysis results

The criteria determined in the second part of the study
were compared for both groups using the spherical fuzzy
AHP method. In Table 2, the decision matrix for general
service e-commerce sites is given. In Table 3, the weights
and rankings of the criteria for general service e-commerce
sites are given. Decision matrix for e-commerce sites
providing specific services is given in Table 4. In Table 5,
the weights and rankings of the criteria for e-commerce sites
providing specific services are given.

Table 2. Decision matrix (E-commerce sites providing
general service)

- 2

=} =

o 8 2 2
(=] — (%)
E 5 o 2 2 & £ 3
= = = 5}
= & & § g & 8 g
c o < (=% —_— —
s § 2 ¢ & & F =
m (@) %] a o L (@] =

p 050 047 014 020 055 014 012 0.70

v+ 040 059 087 080 050 087 088 0.32
= 040 010 010 010 011 000 0.00 0.00
p 013 040 008 008 025 024 013 0.08
v 028 040 083 083 040 066 080 0.52
~ 010 040 000 000 010 0.00 0.00 0.00
p 083 077 050 076 066 014 014 0.78
v 017 025 040 027 042 087 087 0.24
= 010 000 040 000 0.00 000 0.00 0.00
p 071 077 066 050 066 014 035 0.66
v 032 025 042 040 041 087 063 0.36
~ 010 000 000 040 0.00 0.00 0.00 0.10
p 071 060 076 076 050 036 035 0.66
032 040 027 027 040 062 063 036
= 010 010 0.00 000 040 000 0.00 0.10
p 087 079 087 087 075 050 042 061
v+ 013 020 013 013 024 040 052 046
w~ 000 000 000 000 0.00 040 0.00 0.00

E-commerce sites providing general service
<

p 089 082 087 087 076 072 050 084
«+ 011 018 013 013 023 025 040 017
= 000 000 000 000 000 000 040 0.00
p 060 077 017 065 057 074 020 050
v 042 025 083 038 048 029 081 040
w~ 000 000 000 000 011 0.00 0.00 0.40
p 074 071 066 070 062 048 032 0.67
v 024 029 038 033 037 055 067 034

~ 045 011 011 011 011 0.00 0.00 0.00
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Table 3. Weights and ranking

Table 5. Weights and ranking

S w Rank
Brand image 19.57 0.14 4
Campaign 20.90 0.15 1
Shipping Speed 19.26 0.14 5
Packaging 20.50 0.15 2
Payment Option 18.17 0.13 6
Employee 14.09 0.10 7
Call Center 8.84 0.06 8
Interface Usability 19.94 0.14 3

S w Rank

Brand image 16.480 0.113

Campaign 16.739 0.115 6
Shipping Speed 20.726 0.142 3
Packaging 22.653 0.156 1
Payment Option 18.830 0.129 4
Employee 16.984 0.117 5
Call Center 12.099 0.083 8
Interface Usability 21.132 0.145 2

Table 4. Decision matrix (E-commerce sites with specific

services)

i, c 2

2 S 3

s 5 5 8 4 2 g

s § & & & § 8§ £

p 050 066 065 066 067 072 067 070

o 040 040 043 040 039 031 039 032

m 040 000 000 000 000 000 000 0.00

p 009 040 008 008 024 006 024 008

¢ 032 040 040 040 032 020 032 025

m 000 040 000 000 000 000 000 0.00

p 082 055 050 087 066 050 018 074

¢ 021 051 040 013 042 058 083 029

$ m 000 000 040 000 000 000 0.00 0.00
S p 054 054 014 050 066 032 042 070
2 ¢ 055 055 087 040 042 067 052 033
':6: m 000 000 000 040 000 000 000 0.00
E’ p 068 060 076 076 050 064 042 0.70

=

S ¢ 036 042 027 027 040 038 052 033
& 7 000 000 000 000 040 000 000 000
§ p 061 054 087 087 069 050 032 081
E ¢ 044 055 013 013 032 040 067 018
€ 7 000 000 000 000 000 040 000 0.00
W p 069 060 087 087 072 08L 050 086
¢ 034 042 013 013 025 018 040 0.14

m 000 000 000 000 000 000 040 0.00

p 060 055 070 075 066 032 016 050

¢ 042 052 033 025 040 067 085 040

m 000 000 000 015 000 000 000 040

p 062 056 069 076 063 057 041 071
¢ 037 047 031 024 036 038 053 027
m 041 000 000 000 000 000 000 000

4  Conclusion and discussion

E-commerce is a system that works with the logic of
digitally processing, storing and transmitting the functions of
companies in the form of voice, text and image. In other
words, e-commerce is the realization of commercial
transactions in electronic environment. Speed, simplicity,
reliability and performance are crucial values for e-
commerce. The aim of e-commerce is to deliver products and
services to the customer in the easiest, fastest and most
reliable way. Thanks to e-commerce shopping, customers
can quickly access all the information about the product they
want and make comparisons between similar products. This
situation has led to an increase in the importance of e-
commerce sites and the use of these sites has become
widespread. With the spread of e-commerce sites, a brand
perception begins to form on the behalf of the customers, and
with this perception, customers tend to shop more from the
e-commerce sites they feel closest to and establish a
connection with. Criteria such as the campaigns organized
by the shopping sites, the way the products are packaged, the
fast and safe delivery of the products to the customers, and
the payment options are the necessary criteria for an e-
commerce site to reach more customers, it’s also necessary
for creating a loyal customer base and increasing its
competitive power. In the first part of the presented study,
two clusters of e-commerce sites were created using cluster
analysis. These clusters are grouped as general service e-
commerce sites and specific service e-commerce sites. Thus,
two homogeneous groups were formed from the large
heterogeneous group. Although they all seem to provide the
same service at first, it has been seen that groups with
different features of e-commerce sites are formed with the
achievement of more homogeneous structures. In the second
part of the study, the criteria were compared and sorted using
the spherical fuzzy AHP method. According to the results
obtained; It has been determined that the campaign is the
most important criterion in e-commerce sites that provide
general service. Packaging follows this criterion. In this
group, the interface usability and brand image of the
application were determined as the third and fourth in the
ranking. This situation is expected for general service e-
commerce sites. Customers wait for the campaign times for
shopping or turn to e-commerce sites with more campaigns.
For consumers, the packaging style of the products they buy
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is important, the importance given to packaging is actually
the key to the safe delivery of the product and the customer
to feel that he is taken care of. Using a simple interface while
shopping has a positive effect on the customer experience. A
brand perception for that e-commerce site is formed in the
mind of the customer, who makes a purchase from a well-
designed and useful e-commerce site, and whose product is
delivered quickly and perfectly. Interface usability has come
to the fore in both general and specific e-commerce websites.
When shopping is done through e-commerce applications or
web interface, the functionality and ease of these areas where
the customer is contacted will be effective in choosing the
same business for the next order of the customer. Since in-
app question-answer or follow-up is generally used for
product, order tracking, purchasing or different questions, it
has been determined that criteria such as personnel, call
center are not very effective and are not very important for
the customer compared to other criteria. When look at the e-
commerce sites serving in the specific field, it is seen that the
packaging is in the first place. Since the e-commerce sites in
this group are mainly food or emergency products, it is an
expected result that consumers want to be sensitive in
packaging. It is important for this group that an ordered dish
is packaged hygienically without getting cold. The
usefulness of the interface of the site and the speed of
shipping are other important criteria. Again, it has been
determined that the call center is perceived as less important
compared to other criteria, as there are in-app question-
answer options on the sites in this group. Although the
personnel criterion is lower in the ranking for e-commerce
sites that provide general service, it is higher in the ranking
for e-commerce sites that provide specific services because
each company uses its own courier in these sites, and the
customer is dealing with different personnel so this criterion
gains importance for this group. In the study, 14 e-commerce
sites were evaluated in terms of criteria such as service
variety, number of cities served, product variety, cargo
speed, average delivery time, number of contracted cargos,
campaigns, personnel, payment options, call center,
application functionality, and brand image. Criteria
comparisons were made for the clustered homogeneous
groups that emerged, and the ranking was made by
calculating the criterion weights. In the study, clustering was
done on 14 e-commerce companies. The limitations of the
study can be summarized as follows. The first limit is the
geographical constraint of the study. In other words; all
businesses in the study provide service in Turkey. The
second constraint is the measurable variables for cluster
analysis. The third constraint is on the basis of variables.
Eight variables were considered when listing the mentioned
businesses. By increasing these variables, different detailed
studies can be done. For the future studies, more different
cluster-based strategies can be produced by obtaining more
clusters with a more comprehensive sample in different
studies. A similar study can be carried out with other
computational methods in cluster analysis. By using criterion
weights, e-commerce sites in each cluster can be ranked with
different multi-criteria decision-making methods.
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