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istanbul’da yiiksekdgrenim okumakta olan dgrenci sayisi 2017-2018 egitim-6gretim yilinda yaklasik 1

milyona ulasmistir. Bu sayl bazi dlkelerin nifusundan daha fazladir. Bu 6grencilerin bir kisminin
Tlrkiye'nin dort bir yanindan geldigi de bilinen bir gergektir. Bu &grenciler, dizenli olarak kendi
memleketlerine seyahat etmektedir ve seyahat tercihleri de seyahat firmalan tarafindan baslica
unsurlardan biri olarak gorilmektedir. Bu ¢alisma; bahsedilen seyahat firmalarinin, yliksekogrenim
Ogrencilerine yonelik pazarlama amagl galismalarinda kullanabilecegi bir icgdri sunmaktadir. Bu
¢alismanin amaci Marmara Universitesi'nde 6grenim gérmekte olan miihendislik &grencilerinin
Anahtar kelimeler sehirlerarasi seyahat tercihlerini arastirmaktir. Bu calismada, 260 mihendislik 6grencisine 26 soru ve 9
Siniflandirma; K-means  pgliimden olusan bir anket uygulanmistir. Demografik bilgilerin haricinde, 6grenciler; en gok seyahat
algoritmasi; edilen sehirler, tercih edilen seyahat tiirli, seyahat sirasinda tercih edilen firmalar, seyahat bileti satin
Kiimeleme; Seyahat alma tercihleri ve sehirlerarasi seyahat ederken karsilastiklar problemler hakkinda sorular yanitladilar.
Tercihleri Dikkat edilmesi gereken bir nokta, bu ¢alisma icin sadece kategorik degiskenlerin kullaniimis oldugu
dikkate alinmalidir ve 06grencilerin seyahat tercihleri ile ilgili tutumlarinin sonug¢ olarak dikkate
alinmadigl géz o6ninde bulundurulmalidir. ilk olarak anket verisinde yapilan analizler; betimsel
istatistiksel analizler ve ardindan cesitli degiskenlerin bagimsizlik durumu igin yapilan chi-kare
testlerinden olusmaktadir. Sonrasinda yapilan analizler Hiyerarsik Dendogram, Yigilma Tablosu ve K-
Means algoritmasiniigermektedir. Yigilma Tablosu i¢in Ward’s linkage kullaniimistir. Dirsek noktas1 222.
noktada isaretlenmistir. Bu degeri kullanarak, K-means algoritmasindaki kiime sayisi 6 olarak
belirlenmistir. Son olarak, mihendislik 6grencileri 6 kiime igerisinde siniflandiriimistir ve bu kiimelerin
ozellikleri verilmistir.

Classification of Engineering Students for Traveling Preferences
Abstract

Higher education students in Istanbul was nearly one million in 2017-2018 academic year, which is

more than some countries’ population. It is known that a portion of them are coming to Istanbul from
all around Turkey. These student travel to their hometowns regularly, and their preferences are
thought to be essential for traveling companies. This research offers an insight to these companies
when they provide campaigns for marketing purposes to university students. The aim of this paper is to
investigate intercity travelling preferences of engineering students in Marmara University. A survey

Keywords
Classification; K-means
algorithm; Clustering;

Traveling Preferences with 9 sections and 26 questions is conducted on 260 engineering students. Apart from demographics,

the students answered questions on their most frequently visited cities, preferred mode of
transportation, companies they choose while traveling, ticket purchase preferences, and problems that
they come across during intercity travel. Note that, only categorical variables are collected for this study
and students’ attitude on choosing the traveling mode isn’t projected hereby. Former analysis
conducted on survey data is descriptive statistical analysis, following are chi-square tests for
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independence of several cross variables. Latter analysis consists of Hierarchical Dendogram,

Agglomeration Schedule and K-means algorithm. Ward’s linkage is used for Agglomeration Schedule.

Elbow point is indicated at 222nd point, using this value the number of clusters for K-means algorithm is

selected 6. Finally, the engineering students are classified into 6 clusters and their cluster characteristics

are provided.

1. Introduction

This study is researched for determination of
traveling preferences and their reasons with
conducting an online survey to the respondents
from engineering students who are from different
departmentsin Marmara University.

The results from the respondents (students) whose
families are living in another city are important
because these students generally travel intercity
more than other students and it is expected that
their rate of consciousness is higher in traveling
decisions.

The main aims of the study are finding what affects
the decisions of students on traveling especially in
intercity travels (i.e. money, time, distance, service
quality, etc.), classifying the students according to
their traveling preferences (i.e. preferring airway,
railway or road) and preparing a valuable research
on that topic which can be helpful to tourism
companies such as airlines, bus companies, etc. In
addition, this research offers an insight to these
tourism companies about when they make
campaigns to reach more students and make much
money.

On the topic of traveling preferences there are
limited number of valuable studies which can be
helpful to the tourism companies in Turkey. This
problem causes unconscious campaigns and waste
of money which targetthe youngpeople between
18 and 25 years old. As an illustration, if a company
make a discount on tickets at the rate of 50% in
first week of the January to the students who are
registered to their loyalty program, their
expectations about the increase in sales will be
failed probably because majority of the students
won’t travel during their final exams period.

While applying the survey, the main challenge that
is met are the participants who give answers

© Afyon Kocatepe Universitesi

without consistency and accuracy. In order to
preventrelated problems, the number of questions
in the survey is a wide area about intercity
customer

traveling. The survey researched

preferencesin many aspects.

The rest of the paper is as follows. Section two
presentsthe literature review. Section three gives a
brief information about methodology and analysis
conducted. Section four consist of survey partsand
each part gives the descriptive analysis about the
participants. Section five explains clustering
application and shows the variables that are used
in clustering. Section six provides information
about the six clusters’ characteristics and Section
seven concludes the study.

2. Literature Review

Keskin (2007) studied about the factors that are
affecting the intercity traveling preferences of
university students within the scope of least
squares method and Tobit model. In the data, the
main variables as distance between university and
the hometown, grade, grade point average (GPA),
and gender of the student, size of the family, and
household income. Also, Acikalin (2014) examined
the traveling preferences of the university students
and the demographic, economic effects on these
preferences and the long-distance, short-term
traveling preferences. Results of the surveys has
three main factors: i) demographics of the
participants ii) transportation vehiclesiii) important
factors on the preferences Inner city and upstate
traveling preferences were examined in detail. And
on different continent, Slabbert and Van Der
Merwe (2012) studied about the travel behavior of
South African tourism students. Main focus areas
on the survey is demographic characteristics,
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holiday preferences, travel types, and motivations
on traveling.

Chiou and Chen (2010) investigated the service
expectation and perception, passenger satisfaction,
airline image and behavioral intentions of the Low
Cost Carriers (LCC) services. Then, validated results
compared with the Full Service Carriers (FSC). And
on this topic, Lin and Huang (2015) aimed to
develop and evaluation model to determine the
relative weights of the factors influencing
passenger choice of LCCs through Analytic Network
Process (ANP) during group decision-making. ANP
was utilized to solve multi-criteria decision-making
problems in which the criteria affect passenger
choice of LCCs. On this topic, Buaphiban and
Truong (2017) examined how Southeast Asian
passengers’ attitudes and behaviors affect their
purchase of LCC tickets. Lu (2017) searched that
low cost and full service carries in Taiwan and
compared them in many aspects. Data was
collected from an online survey which is made
before by different company and assessed the
potential of principal component analysis with
biplot technique to define different passengers
based on their preferences of services and
valuations of the importance of factors. Koklic etal.
(2017) investigated relationship between customer
satisfaction and service quality. Authors compared
two airline types: LCC and FSC.

Shields, P. O. (2011) aimed to determine the
impact of wanderlust on past travel profiles,
attitudes toward travel destinations for business
and leisure. Alsoimpact of genderontravel related
attitudes and behaviors was the another aim.

Valdes (2015) investigated what effects on the air
travel demand for Middle Income Countries (MICs).
Data of 32 countries during the period between
2002 and 2008 were used.

Losada et al. (2016) aimed to identify the variables
that influence the travel frequency of Spanish
seniors, one of the most important collectives for
the tourism industry given its high travelfrequency
which depends on variables determining travel
participation. Tomsic et al. (2016) investigated the
relations between the old users who are using the

Ljubljanacity buses, theirtraveling habits, and their
physical (dis)abilities.

Celikkol et al. (2017) examined the demand and
usage of High-Speed Rail (HSR). Aim of the survey
was clarifying travel preferences of HSR users. The
survey includes questions about socio-
demographicdata (gender, age, household income,
occupation, etc), the rating of 6 factors (travel
time, cost, safety, punctuality, comfort, and
environmental sensitivity) with the 4 levels of
importance, traveling modes depending on the

purpose, and HSR usage.

Graham and Metz (2017) prepared a paper which
aimed to analyze the characteristics of infrequent
flyers and the reasons for their travel habits, using
the United Kingdom (UK) as a case study. In this
research, datafrom the UK, Germany, Belgium, and
Netherlands was used.

Yaylall and Dilek (2017) examined the factors
affecting the airline company preferences of the
persons in domestic travels. The factors were
subjected to the 5-point Likert analysis. For all of
the airline companies; ticket prices, along with
timely departure-arrival, safety, comfort, and
cancellation status of the flights were factors that
having the highest averages.

Katona et al. (2017) used in this research based on
a previous research a multimodal technic. Routing
algorithm was developed and prepared to
recognize and take into account the habits of the
travelers, to reach this a model was constructed
which involves these parameters.

De Vos (2018) investigated that travel mode is
affected by travel related attitudes of people.
According to collected data, people are separated
with their socio-economic and demographic
characteristics.

Kouwenhoven and de Jong (2018) searched for
empirical evidence to support that the value of
travel time can theoretically be defined as the
opportunity cost of travel minus the direct utility
from spending the time during the trip. The topics
which analyzed are effect of finding a shorter trip
usefuland a longertrip veryinconvenient, effect of
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having devices available during a trip and effect of
beingable to spend traveltime in a usefulway.

18 articles were analyzed and summarized.
Generally, the articles are searched for answers to

these types of questions:

e What exactly do they want to research
abouttravelling preferences?

o  Which methods are used by researchers?

e How do they use different methods for
their data?

o How dotheyselecttheir respondents?

e How dothey categorize the respondents?

e How do they create a survey about
travelling preferences?

In general, answers to such questions were sought.
The answersfound shed light on us for this study. It
was understood which methods are used in the
articles. Considered issues were taken in the
creation of the questionnaire created. In these
surveys, it was seen which questions categorized
the respondents.

3. Methodology

In this study, intercity travelling preferences
Marmara University is investigated with an
empirical survey. The survey is designed after a
literature review of previous studies. The survey is
focused on demographic information, most
frequently visited cities, preferred mode of
transportation, companies they choose while
traveling, ticket purchase preferences, and
problems that they come across during intercity
travel. The 26 questions are prepared with that
considerations and survey is prepared and started
to apply on respondents who are engineering
students in Marmara University. The survey is
applied with Google Forms and answered by 260
respondents between December 2018 and March
2019. The descriptive analysis is applied after the
application which includes preprocessing of data in
order to make proper analysis. For the descriptive
analysis part, some inferences are obtained, and
results are examined with chi-square tests for

independence of several cross variables. Finally,

clustering analysis is applied on the data set in
order to group students according to their
preferences. The analysis includes Hierarchical
Dendrogram, Agglomeration Schedule and K-
means algorithm. Ward’s linkage is used for
Agglomeration Schedule. The methodology is
shownin (Figure 3.1).

4. Data

Survey consists of 8 sections and 26 questions. 260
students who are studying at Marmara University
Faculty of Engineering participated in the survey.
The results of the questionnaire include the
personalinformation of the students, theirincome
status, the cities they travel, the reasons for
traveling, their travel frequencies, travel mode and
the campaigns preferred.

4.1. Personal Information

This section contains 6 questions which include
gender, age, living area, grade, personaland family
income to find out participants’ demographic
information (Figure 4.1.1 and Figure 4.1.2).

Female
154
59%

Male
106
41%

Figure 4.1.1. Distribution of Gender
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 <700TL
100
38%

1,501-2,500TL

35
700-1,500TL 14%
116
159 ~>2,500TL
9
3%

Figure 4.1.2. Distribution of Personal Income (TL)

4.2. Traveling Regions

In this section, most three visited cities are
surveyed. Since there are 81 cities in Turkey, wide
variety of cities are collected. Therefore, the cities
are grouped according to their regions (Table
4.2.1).

Table 4.2.1. The most visited regions

Regions Frequency Percentage
Marmara 103 40 %
Aegean 56 21%
Black Sea 34 13%
Mediterranean 29 11%
Central Anatolia 29 11%
Null 7 3%
Eastern Anatolia 2 1%

4.3. Traveling Reasons

In this section, the traveling reasons of

respondents and their traveling motivations are
requested. Respondents could select more than
one reason (Figure 4.3.1).

__Holiday
207
46%
. ~___Busines
Family N - 23
208 ——Other  cq,
46% 14
3%

Figure 4.3.1. Traveling Reasons

4.4. Transportation Preferences

This section contains 4 questions which include
travel mode, reasons to choose that travel mode,
the time they prefer to travel and car sharing
preferences (Figure 4.4.1and Figure 4.4.2).

irli Private
Airline _ Car
153 141
28% 6%
Train
Bus_ ~____Other l?;;’
173 26 o
31% 5%

Figure 4.4.1. Travel Mode

25%
20%
10%
5% l
0% N _
A

Percentage
(=Y
u
=S

X @ @ h
& é\& \(\z'bq 5 § (i‘i‘\’b d@oe'
& SRS <@
& s
d—" 2
]
o
>
%e,‘
Reasons

Figure 4.4.2. The reasons to choose that travel mode
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4.5. Travel Frequency and Purchasing Types

In this section, five questions are asked which are
about ticket purchasing type, preferences about
search choice,
frequency and traveling period (Figure 4.5.1 and
Figure 4.5.2).

engines, payment traveling

. Mobil
Cheap Ticket . © .I
R application of
Search Engines
_the company
109 66
[+}

26% 16%
Web page of _ Office
the company_—— 60

187 14%

44%

Figure 4.5.1. Ticket Purchasing Types

lessthan3
times Between 4
80... and 7 times
99
38%
Morethan8 ™4
times
81...

Figure 4.5.2. Traveling Frequency (in a year)

4.6. Airline Company Preferences

This section is about respondents’ airline company
preferences and the reasons to choose that
company (Figure 4.6.1 and Table 4.6.1).

40%
35%

30%
25%
20%
15%
10%
1.
0% N ==

Airline Companies

Percentage

S

Figure 4.6.1. Airline Company Preferences

Table 4.6.1. The reasons to choose that company

Frequency Ratio
Ticket Price 168 39 %
Customer Relationship 77 18 %
Do not preferairline 52 12 %
Catering 51 12%
No Delay 47 11 %
Free Seat Selection 29 7%
Lounge Service 5 1%

4.7. Bus Company Preferences

This section is about respondents’ bus company
preferences and the reasons to choose that
company. (Table 4.7.1 and Figure 4.7.1)

Table 4.7.1. Bus Company Preferences

Frequency Ratio
Kamil Kog 142 31%
Pamukkale 102 22 %
Metro 55 12 %
Ulusoy 52 11 %
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Other 45 10 %

NilGfer 34 7%

Do not prefer 32 7%
35%
30%
& 25%
£ 20%
[ 0,
S 15%
2 10%
5%
0%

X, @ > R S L

& & ¥ & & &

RS & > R
Vv X 2 s}
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[ (\%
(39 Qi‘\
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Figure 4.7.1. The reasons to choose related company

4.8. Campaigns and Problems

This section contains four questions about
the being informed by the campaigns, variety of
campaigns, reservation dates and traveling
problems (Table 4.8.1 and Figure 4.8.1).

Table 4.8.1. Campaign Types

Campaigns Frequency Ratio
Two-way ticket 104 40 %
Early reservation 76 29 %
Mobile application a4 17 %
Loyalty program 19 7%
Mile campaign 12 5%
Null 5 2%

35%
30%
25%
20%
15%
10%

5%

0%

Percentage

A & o A 5
® & & O
Q 06\ & O @Q )
&) R
o° & & &®
& ok & &®
N > R
& ¢
,(\Q
"
R

Traveling Problems

Figure 4.8.1. Traveling Problems

5. Clustering Application

Clustering is the best-known data mining

method used to classify observations into
homogeneous groups (Giudiciand Figini (2009)). In
this study, clustering is applied on the data set in
orderto group studentsaccording to their traveling
preferences. Hierarchical Dendrogram,
Agglomeration Schedule and K-means algorithm

are implemented for clustering purposes.

From the survey questions 15 variables are
selected for analysis. (Table 5.1) Note that, 260
students answered the survey, however due to
missing values 228 of them are used in clustering
First a Hierarchical Dendrogram s

continuing with an Agglomerative

analysis.

produced,
Schedule using Ward’s linkage method. In order to
determine the number of clusters an
Agglomeration Graph is drawn in Figure 5.1. The
Elbow point in Figure 5.1. is used to decide on the
number of clusters. It is clear that the breaking
point is on 222" point. After this point, fast
increments are observed and 228-222=6 clusters
are appropriate for this study. Hence, 4 and 5
clusters with k-meansis also analyzed and revealed
that with 6 clusters a more suitable distribution of

the students is obtained.
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Table 5.1. Variables and their options

Other

TravelFreq

3 orlessin ayear, between4
and 7 in a year, more than 8
inayear

WhenTravel

Afterfirst exam week, After
final exam week, Public
holiday, Summer holiday

Airlst

Turkish Airlines, Pegasus,
Atlas Jet, Onur Air, Sun
Express, Anadolulet, | do not
travel by airline

AirReasonilst

No delay, Catering, Price,
Customerrelationship,
Lounge, Free seat selection, |
do nottravel by airline

Pamukkale, KamilKog,
Niltifer, Uludag, Ulusoy,

Busist Metro, Canakkale Truva,
Vivalines, | do not travel by
bus
Catering, Price, Shuttle

BusReasonlst service, Easy access, 2+1

Seat selection, Wi-Fi, Meal
Service

Camplnform

Family and friends, Internet,
TV advertisement,
Newspaper

WhichCamp

Early reservation, Return-
ticket advantage, Mile
campaign, Membership
program, Special offerfor
mobile app

WhenBuyTic

0-2 weeks ago, 3-5 weeks
ago, More than 5 weeks ago

Variable Alternative Choices
Gender Female, Male
Age 18-20, 21-23, Above 23
. Dormitory, Separate house,
Living Area . . . .
With family, With relatives
Prepclass, 1st grade, 2nd
Grade
grade, 3rd grade, 4th grade
< 2000 TL, 2000-5000 TL,
Famlncome
5001-8000 TL, > 8000 TL
< 700 TL, 700-1500 TL, 1501-
Perlncome
2500 TL, > 2500 TL
Marmara, Aegean, Black Sea,
) Mediterranean, Central
TravlstRegion . .
Anatolia, East Anatolia,
Southeastern Anatolia
Family visit, Vacation,
TravlstReason ) :
Business trip, Other
Bus, Airline, Train, Private
Transportlst
car, Other
Comfort, Velocity, Price,
Being close to terminal or
TransportlstReason
airport, Extra luggage,
Shuttle service, Other
TravTime Night, Day, Both
) Yes, No, | do not travelby
CarSharing
car
i Company’s website, Ticket
TicBuylst . .
engine, Mobilapp, Agency
Skyscanner, ucuzabilet,
] aerobilet, obilet, turna.com,
TicEnglst . .
kiwi.com, | do not use ticket
engines
Cash, Credit card (One),
PayChoice

Credit card (Installment),
Transfer/EFT, BKM Express,

TravProb1st

Delay, Lack of service, Low
comfort, Excessive number
of breaks, Complaints about
facilities
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Coefficients

Stages

Figure 5.1. Agglomeration Graph

6. Cluster Characteristics

In this section, 228 students are classified using 15
different variables into 6 clusters. Table 6 with the
help of found correlations in each cluster,
engineering student’s answers about traveling
preferences are seen that in which points they
grouped together and according to findings,

clusters are interpreted.

Marmara region is the most visited region for the
Cluster 1, Cluster 2, Cluster 4, and Cluster 5.
However, it is not traveled region for the Cluster 3
and Cluster 6. Cluster 3 and Cluster 6 are generally
divided by three regions which are Black Sea,
Mediterranean and Central Anatolia (Figure 6.1).

TravlstRegion

W marmara
Ege
Hkaradeniz
I Akdeniz
DigAnadolu
DoguAnadolu

40,0%

Percent

2 3 4 H

Cluster Number of Case

Figure 6.1. Traveled regions in each cluster

All kind of family incomes have distributed to the
each of the six clusters. 2,000-5,000 TL is the
dominant family income for all clusters. The
highest ratio of family income which is more than
8,000 TL belongsto Cluster5 (Figure 6.2).

Famincome
W <2,000TL
[H2 000-5,0007L
[5,001-6,000TL
M-z 000TL

40,0%

30,0%

Percent

2 3 4 5

Cluster Number of Case

Figure 6.2. Family income in each cluster

Generally, <700 TL & 700-1,500 TL are distributed
to the each of the six Clusters. Personal Income
that is more than 2,500 TL is only found in Cluster
2, Cluster 3, and Cluster 5 with low percentage.
There are no students with personal income over
2500 TL notwithstanding there are students with
family income over 8000 TL in the Cluster 1 (Figure
6.3).

Perlncome

[ <700TL
7001 5007L
1 501-2,5007L
-2 500TL

40,0%

Percent

2 3 4 5

Cluster Number of Case

Figure 6.3. Personal income in each cluster

Bus and plane are the most preferred
transportation type except Cluster 4. Because
Marmara Region and Aegean Regionis close to the
Istanbul, bus is the most used transportation type
for Cluster 1, Cluster 2, and Cluster 5. Private Car is
the dominant travel mode for the Cluster 4 (Figure

6.4).
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Transport1st
Weus
40,0% Eriane
Drain
WprivateCar
Dcther

Percent

2 3 4 3
Cluster Number of Case

Figure 6.4. Preferred transportation in each cluster

The option of web sites of the companies has the
maximum percentage for each cluster. Agency

option is not be included in Cluster 1 and Cluster 6.
(Figure 6.5).

TicBuy1st
i EFirmweh
40,0% [l CheapTickEng
CIFirmApp
Agency

Percent

2 3 4 s

Cluster Number of Case

Figure 6.5. Ticket purchasing way in each cluster

Credit card for single payment is used dominantly
for each Cluster. Cash option is not be included in
Cluster 1 and Cluster 5. Remit/EFT and other
optionsis rarely used (Figure 6.6).

PayChoice

M cash

M creditone

[ creditinstal

BRemtEFT

CIBKMExpress
Other

40,0%

Percent

2 3 4 5
Cluster Number of Case

Figure 6.6. Payment choice in each cluster

Most of the students prefer traveling at summer.
All the options are available in each cluster with
certain percentages (Figure 6.7).

WhenTrav
W Aftvisa
H aftFin
ElPubHol
W summer

40,0%

Percent

2 3 4 5
Cluster Number of Case

Figure 6.7. Traveling periodin each cluster

Traveling frequency is equally distributed between
less than 3 and 4-7 at all Clusters except at Cluster
2. All kind of traveling frequency equally likely
distributed at Cluster 4 and most of the people
who are at Cluster 4 generally pay their tickets by
credit card with single payment (Figure 6.8).
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TraFreq WhichCamp
ELess3 M EarlyRez
40,0% 47 40,0%7 E2way
D aboves D nite
M Loyalty
CMobbisco
30,0% 30,0%

g g
] H
5 ]
o 20,0% o 20,0%
10,0% I ! 10,0%
0,0% T T T T T T 0,0%—
1 2 3 4 5 [ 2 3 4 5
Cluster Number of Case Cluster Number of Case
Figure 6.8. Traveling frequencyin each cluster Figure 6.10. Preferred campaigns in each cluster

Internet is the favorite platform that people being Late arrive is the basic traveling problem for each
aware of the campaigns in each cluster. The second of Cluster. Because bus is not preferred in Cluster
option is from family and friends as seen (Figure 4, there is no stop overproblemin Cluster4 (Figure

Camplinfarm TravProbl st

W Famfriend W LateArive
40,0% Einternet 40,0% ELackserve

Dtvade DLessComfort

WrewsPap WnioreBreak

[ StopaverProb
Gther

30,0%] 30,0%

Percent
Percent

20,0% 20,0%

10,0% 10,0%

0,0%~ 0,0%~
1 2 3 4 5

2 3 4 5
Cluster Number of Case Cluster Number of Case

Figure 6.9. Platforms to hear campaigns in each cluster Figure 6.11. Traveling problems in each cluster

Early reservation and 2-way tickets campaigns are Buying tickets 0-2 weeks ago, before traveling is
equally distributed and fundamental choices for the dominant behavior. Ratios of buying tickets
the Cluster 3 and Cluster 5. Most of the people above 5 weeks ago are higher in Cluster 3 and
who are at Cluster 3 and Cluster 5 prefer traveling Cluster 5. It is connected by early reservation and
at summer. This means that most of them use 2-way tickets campaigns (Figure 6.12).

plane at summer. Special discounts for mobile

application is favorite campaign for Cluster 1,

Cluster2 and Cluster 6 (Figure 6.10).

112



Classification of Engineering Students for Traveling Preferences, Tekintas et al.

WhenBuyTic

Mo-zw
40,0%- Eaaw
[ Abovesw

30,0%

Percent

20,0%

JI - - - T
1 2 3 4 5 3

Cluster Number of Case

Figure 6.12. Time to buy tickets in each cluster

Turkish Airlines is the favorite airline company for
each Cluster. Ratio of people who do not use air
plane in Cluster 2 and Cluster 5 is high. Because,
Marmara region has the highest ratio at most
traveled region chart in Cluster 2 and Cluster 5.
There is no any flight from Istanbul to any city
which is located at Marmara region (Figure 6.13).
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Figure 6.13. Preferred airline companies in each cluster

Pamukkale and Kamil Ko¢ are the dominant bus
companies for each Cluster. Canakkale Truva is
widely usedin Cluster 4 (Figure 6.14).
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Figure 6.14. Preferred bus companies in each cluster

As a result of the information obtained from the
survey, 72.5% of students buy their tickets from
firms’ web site. 64% of these students’ payment
way is cash or remit. Payment by credit card with
one installment is preferred payment choice with
68.9% by participants who are using firms’ web
site, cheap ticket engine or companies’ mobile
application. Payment by credit card with one
installmentis the most preferred paymenttype for
all clusters. Cluster 1 has only 15 members. Most of
the members are gathered in Cluster5 with 37.9%.
79.4% of students who are in Cluster 2 travel more
than 7 times in a year. No one who uses cheap
ticket engine and agency to buy ticket, travel more
than 8 time in a year. In Cluster 4, no one prefers
bus and plane for the first transportation choice.
Marmara and Aegean
traveled regions for participants who are in Cluster
5 and whose the most demanded transportation

regions are the most

mode is bus or plane. Students who are in Cluster 5
do not prefer special discounts for mobile phone
campaigns. 67.7% of participants who are in
Cluster 5, prefer loyalty and mile campaigns. It is
seenthatno studentwho belongsto Cluster 1 uses
2-way and early reservation campaigns. In addition,
only one studentwho belongs to Cluster2 and use
2-way and early reservation campaigns, prefers bus
and plane. 60 people who all of arxe in Cluster 3
and preferbus or plane for the first traveling mode
and use 2-way or early reservation campaigns go to
Central Anatolia, Mediterranean, Black Sea or
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Eastern Anatolia. The cluster characteristics are
providedin (Table 6.1).

7. Conclusion

The starting point of this study was preparing a
resource to tourism companies in Turkey with
reference to customers that are traveling regularly
over the year. In this manner, university students
are selected as the framework. Istanbul which
includes many universities that have students from
every city of Turkey is selected for main working
area. Then, students on Marmara University
engineering faculty are selected as sample group to
application of survey.

The survey was consisting of 26 questions in 8
sections and applied to 260 respondents from
Marmara University Engineering Faculty students.
The information such as personal information,
preferred traveling modes, companies, problems,
etc.is collected.

Discrete statistics methods and clustering are
applied on the data set in order to group students
according to their traveling preferences.
Hierarchical Dendrogram, Agglomeration Schedule
and K-means algorithm are implemented for
clustering purposes.

The discrete statistics methods are resulted with
some answers to questions of how students are
traveling, where they are going, how they are
buying tickets, which campaign types are affecting
them, what problems they are facing with, etc. The
clustering methods are resulted with 6 clusters
which includes engineering students that have
more similar characteristics to each other.

numbers by using
their characteristics are

After deciding cluster
agglomeration graph,
investigated by examining and deciding dependent
and independent variables. Also 50 parent nodes
and 10 child nodes are appliedin CHAID method on
clusters.

When the first traveling mode is taken a dependent
variable, it is observed that 66.5% of participants
choose bus. 50% of students who are in Cluster 1,
Cluster 3, Cluster 6 and whose family income is less

than 2,000 TL choice is bus. In addition, ratio of
students who are in Cluster 2 and Cluster 5 pay
tickets with credit one is 81.3%. These whose
traveled first region is Marmara, Black Sea and
Aegean do not prefertrain, private car and other.

Moreover, first ticket buying option is selected as a
dependent variable, 72.5% of respondents are
observed that they prefer firm’s website to buy a
ticket and among the whose choice is credit install,
credit one or otherfor buyingticket, 74.5% of them
prefer web sites. Also these whose first travel
preferences are bus, private car or train prefer firm
web site as 80.5% to buy a ticket.

Respondent’s answer observed that they prefer
credit one as 65.9% as a payment choice when
payment choice is selected as dependent variable
and 68.9% of respondents who use firm website,
cheap ticket engine motors or firm’s application to
find tickets prefer credit one as a payment choice.
In cluster 4 and 6, people choices for payment is
observed as 89.8% as a favor of credit one and in
cluster 2, 5 and 3; credit one has a ratio of 63.3%.
Among whose first transportation choice is bus or
plane, it is got that none of the respondent’s prefer
remit EFT or other options than cash, credit one or
credit install.

When traveling frequency is selected dependent
variable, frequency of between 4 or 7 has a ratio of
38.1%. In cluster 1, 5, 4 and 6; 37.7% of
respondents are observed that they travel between
4 or 7in ayear and among whose personal income
is between 700 TL and 1500 TL, 42.9% of them
travel between 4 or 7. Also people who use cheap
ticket engine or agency to buy a ticket travel less
than 3 times in year with 72.2%.

Among persons whose first traveling choice is bus
or plane, 42.7% of them form cluster 5 when
cluster number of case is selected as dependent
variable and in cluster 5; 69.5% of respondents is
observed that they prefer Marmara or Aegean
region for traveling. Also in cluster 3, 72.2% of
people prefer Central Anatolia or Mediterranean to
travel and among whose first choice is firm web
site or agency to buy a ticket consist of 84.6% of
cluster 3. 67.7% of respondents are observed that
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they prefer current company to travel because of
loyalty and mile points. Also in cluster 1, 2, 3, 5and
6; none of the respondents prefer private car or
train as a first choice of transportation. Among
whose first choice for transportationis bus or plane
in cluster 5, 98.9% of them prefer Marmara or
Aegean as a first selected traveling region. 39.5% of
people who are in cluster 6 prefer company for
mobile discounts and 54.5% of respondents in
cluster 5 prefer company because of 2-way tickets
and early reservation choices.

The university students consist a major customer
group for bus and plane traveling companies who
visit hometown frequently. Both type of companies
can provide discounts and campaigns for students
especially at the beginning, mid and end of
semester. Most of the students use internet and
mobile applications for ticket purchasing. Apart
from these, the companies may keep campaigns
through these tools with 2-way tickets, early
reservation, loyalty programs, and free traveling
with mile. The majority of students whose
hometown is far away from istanbul (Black Sea,
Mediterranean, and East Anatolia) use private car.
Hence, their choice can be analyzed further.
Moreover, as a future work this study can be
extended with the application of survey to more
students from different universities in Turkey in
order to find out different characteristics for the
traveling preferences of university students.
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