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OZET

EN iYi YAT KATEGORISININ

ANALITIK HIYERARSI YONTEMIYLE SECIMIi

ALTAY, Ahter

Yiiksek Lisans Tezi, Endiistri Miithendisligi Programi
Tez Danismani: Yrd. Dog. Dr. Adalet ONER

Aralik 2013, 58 sayfa

Bu tezin amaci, turizm endiistrisinde hizmet veren bir acentenin
sezon i¢inde miisterilerinin taleplerine uygun yat segenegi sunabilmesi i¢in
portfoylinde kullanacagi en iyi yat kategorisini belirlemektir. Yat
kategorilerinin onceliklendirilmesi ¢ok kriterli karar verme yontemlerinden
biri olan Analitik Hiyerarsi Siireci (AHP) yontemiyle belirlenmistir.
Analitik hiyerarsi modeli klasik yapida amag, ana-kriterler, alt-kriterler ve
alternatifler olmak (Uzere dort seviyeli bir hiyerarsi halinde
yapilandirilmistir. EKonomi, standart, 1tks ve deliiks olmak tzere toplam
dort adet alternatif yat kategorisi belirlenmistir. Degerlendirme yapabilmek
icin de ¢esitli ana ve alt-kriterler belirlenmistir. Kriterlerin ve hiyerarsik
yapilarinin  belirlenmesinde sektérde tecribe sahibi operatorler ile

miisterilerin goriislerine bagvurulmustur.

Anahtar Kelimeler: Analitik Hiyerarsi Siireci (AHP), turizm, yatlar
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ABSTRACT

SELECTION OF THE BEST YACHT CATEGORY
WITH ANALYTICAL HIERARCHY PROCESS

ALTAY, Ahter

MSc in Industrial Engineering
Supervisor: Asst. Prof. Dr. Adalet ONER

December 2013, 58 Pages

Some travel agencies offer blue cruise for their customers in Turkey.
However, they generally do not have own yachts, instead, they hold a
portfolio that consists of commercial yachts in charter. A portfolio should
include appropriate numbers of yachts in different categories. The problem

is to decide the composition of yachts in the portfolio.

The goal of this study is to evaluate the categories of yachts and
ranking them in order to help the agency. The yachts are divided into four
categories in general. Those categories are: *“economy”, *“standard”,
“luxury” and “deluxe” yachts. Classification of the yachts depends on the
size and variety of utilities that they have. These categories have been
evaluated using Analytical Hierarchy Process (AHP) since the study is a
multi-criteria decision-making problem in which intangible criteria are
involved in decision process. The criteria and their hierarchical structure
are determined by a group of people consisting of professionals from the

sector and the customers.

Keywords: Analytic Hierarchy Process (AHP), tourism, yacht
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1. INTRODUCTION

Tourism industry in Turkey became more popular and expanded day by
day because of Turkey is surrounded by sea on three sides that is the advantage of
geographical location and the availability of climate has an important role in the
development of the tourism industry. In recent years, approximately 31.5 million
foreign tourists travelled in Turkey. Tourism industry consists of different service
components. These service components include accommodation facilities (hotels,
resorts, motels, boutique hotels, etc.), travel agencies and tour operators, food and

beverage companies, transportation companies etc.

Travel agencies coordinate details of transportation, accommodation and
itineraries for their customers. With the Law No0.1618, travel agencies are
established upon the issue of an operation License by the Ministry of Tourism,
and they are obliged to become members of the Association of Turkish Travel
Agencies (TURSAB)

Travel agencies are divided into three groups depending on the type of

service carried:

e Group (A) agencies offer and perform all services specified in article 1 of
the Law No0.1618

¢ Group (B) agencies sell tickets for international land, sea and air transport

and tours arranged by (A) group travel agencies.

¢ Group (C) agencies organize and sell domestic tours for Turkish citizens.

Group (B) and (C) agencies can also carry out the services which are
entrusted to them by (A) group travel agencies. The services offered by the
agencies include organizing tours, transfers, reservations, information, incentives,
organizing congresses and conferences, individual vehicles renting out for tour

purposes, selling tickets for transporting vehicles, selling the products of travel



agencies. Table 1.1 shows that numbers of travel agencies in Turkey (Strateji
Gelistirme Bagkanligi, 2013).

Table 1.1 Numbers of Travel Agencies in Turkey

NUMBER OF TRAVEL AGENCIES
YEAR NUMBER
2007 5.268
2008 5.519
2009 5.787
2010 6.045
2011 6.366
2012 6.877

In tourism industry, agencies try to carry best service for their customers to
be ahead of the competition in this sector. Travel agencies are the retailers of the
industry which are in competition with newer intermediaries, communicating with
customers via the internet, telephone, digital cable television, or a combination
thereof (Beaver, 2005). Thus, alternatives to the requests are made to the customer

will be allowed to decide.

One of the services that provided by tourism agencies is the famous “blue
cruise”. Blue cruise is taken its name from Turkish turquoise waters. Yachts in
blue cruise are called gullet, as Turkish name which are constructed in ship yards

that have traditional design and also made kind of wooden.

In 1970s, the first samples of the gullets were providing seating area only at
aft deck. Those gullets were primarily used for fishing in those years. With
changing commercial conditions, gullets began to serve for transportation of
passengers with accommodation and eventually they became the primary vessels
used for blue cruise. In addition to traditional gullets, the sailboats are also used
for blue cruise with or without crew. Throughout this study, we will concern only
with the gullets. In order to comply in international terminology, we use the term



“yacht” instead of gullet. Table 1.2 shows that registered yachts in southern
Aegean coast in Turkey (Deniz Ticareti Genel Miidiirliigii, 2013:a)

Table 1.2 Numbers of Registered Yachts in Southern Aegean Coast in Turkey

REGISTERED YACHTS IN SOUTHERN AEGEAN COAST
PORT AUTHORITY
PORT AUTHORITY NUMBER
Bodrum 920
Fethiye 561
Datca 306
Gulluk 542
Kusadast 487
Marmaris 875
TOTAL 3691

Figure 1.1 A typical yacht (wooden gullet) used for blue cruise

The coast line of Turkey is 8,333 kilometers range with coves, bays and
numerous beaches. Sailing in Turkey combines great experience with sea and
various cruise itineraries. According to Tourism portal of Turkey (Go Turkey,
2013) Turkey’s most established marinas lie on the southern Aegean and
Mediterranean coasts at lzmir, Cesme, Kusadasi, Bodrum, Ayvalik, Mersin,
Datca, Bozburun, Marmaris, Gocek, Fethiye, Kalkan, Kas, Finike, Kernel and
Antalya.



The coast line from Bodrum to Antalya (see Figure 1.2) is consisted of
different itineraries available for blue cruise between period of May and October.
There are lots of possible itineraries for a weekly blue cruises, the most widely
known itinerary is departure from Bodrum to gulf of Gokova or gulf of Hisardni

itinerary (Anderson, 1989).
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Figure 1.2 Coast line from Bodrum to Antalya

The organization of this study is explained as follows: chapter one contains
a brief description of tourism industry, blue cruise and tourism agencies.
Information and reservation system of the tourism agency and formal statement of
the problem is given in chapter two. Chapter three includes literature survey.
Chapter four is devoted to a brief explanation of Analytical Hierarchy Process
(AHP) methodology. Chapter five contains application of analytic hierarchy
process in evaluating the yacht categories. All numerical details and computations

are presented in that chapter. Chapter six is consisted of results and discussions.



2. STATEMENT OF THE PROBLEM

“Sungulets” is the name of a tourism agency that operates in Bodrum. It is
established at the beginning of 2011. It follows a high quality service approach
and seeks the customer satisfaction above all.

The agency operates as shipping agency, deals with boat trading, as well as
surveying, maintenance, repair and wintering services for all types of vessels.
However, the primary service of the agency is blue cruise by gullets, motor-yachts
and sailboats with or without a crew. Bodrum is the most favorable place or port
for planning blue cruises and special organizations for individuals, larger groups,

national and international associations.

The agency receives reservation requests by telephone or via e-mail from
their potential customers.  The customer is then contacted by a sales
representative and he/she tries to collect all the details of request such as the
number of travelers, embarking date, duration of the cruise, preference on the
utilities of the yacht etc. The agency reservation process flow - chart shows that

process of the operation (see Figure 2.1).

According to the flow - chart, upon receiving request from the customer,
appropriate yachts are selected from the agency’s yacht portfolio according to the
details of customer’s request. All available yachts, their characteristics and price
information are prepared as an offer package and it is sent to the customer. The
offer is evaluated by the customer and then he/she selects a specific yacht and
responds as confirmed or unconfirmed via e-mail. Unconfirmed (UNC) offers are
thrown into the discard and filed. Confirmed offers are classified into the

customer’s file.

If we have a confirmed offer, two distinct contracts have been prepared. The
first one is signed by customer and the tourism agency. The other one is signed by
the yacht owner and tourism agency. The contracts include all relevant
information such as the name of the yacht, cruise dates, ports with itineraries and

general conditions. A sample contract between the customer and the agency is



shown in Figure 2.2. The contract should be completed 10 days before the

beginning of the cruise.

Reservation
Request

y

Request
Form

y

Evaluation of
Request by agency

y
Preparation of offer

and send via email to
the customer

Offer
Confir-
mation

no

A
Unconfirmed

File
Operation Confirmation mail
File sent to the
7y customer
v
Preparation of the Copy of
customer and yacht contracts to
owner contract accountant

y

Sent the contract to
customer and yacht
owner via email

y

Received signed
contracts

Figure 2.1 The tourism agency reservation flow-chart



Dear...

1. Yacht : D06 - 100 32.00m. 6 cabins, 12 pax, air conditioned
Category : Deluxe
Details : D06 -100PDF
Period : 03.08.2013 Saturday 15:00 - 10.08.2013 Saturday 09:30

Itinerary : Bodrum - Bodrum
Daily Price : ... €

GENERAL CONDITIONS

(5]

[F¥]

Emberkation 1s on Saturdays at 15:00 & Disemberkation 1s on Saturdays at 09:30 (Standard
regulation).

Especially during the high season (July - Aug) $r Gulets reservations will usually be fom Saturday to
Saturday on weekly bases.

Motoryacht reservations are arranged according to customers offers.

The air-conditiomng system is at service from 4 hours up to max. 6 hours a day in economy, standard
and luxury class yachts.
Our vachts have third parties financial responsibility insurance (to have a personal travel insurance is
recommended).
The yachts' passenger capacity 15 hmited to max. 12 pax according to the licence ofregistration.
(children are included)
Greek Island visits are limited to max. 12 people.

Schengen visa 1s needed Br non EEC atizens br Greek Island visits.

INCLUDED IN THE RENTAIL PRICE

PG W

Yacht rental e

Fuel ir max. 4 hours (motoryachts excluded) crusing a day (may vary according to the daily itinerary)
Bed, Sheets, Towels.

Water ir daily use.

Use of equipment on board (flippers, snorkel & fishing tackles, etc.)

Port taxes in the maninas in Turkish waters (private mannas are excluded)

Crew service.

Daily usage of water (shower and WC)

NOT INCLUDED IN THE RENTAIL PRICE

G O e et

Food and beverages, supermarket costs.

All fiel costs r motoryachts (we will inbrm you fbr estimated costs)

VAT tax 18%

Airport trans frs.

Fuel for watersports that use the outboard dinghy on board.

Optional land tours, entrance £es r historical places and museums.

All port taxes and charges r Greek Island itineraries (Turkish & Greek) and private marinas.
Please ask fr different reservation conditions.

Figure 2.2 A sample contract between agency and customer



The agencies offer blue cruise for their customers. However, they generally
do not have own yachts for blue cruise. Instead, they hold a portfolio that consists
of commercial yachts in charter. The agency should be in close contact with the
yacht owners at the beginning of the season since a yacht owner may co-operate
with other competing agencies. Therefore some tentative agreements are issued

with the owners before the season starts.

The yachts are divided into four categories in general. Those categories are:
“economy”, “standard”, “luxury” and “deluxe” yachts. Classification of the yachts
depends on the size and variety of utilities that the yachts have. A portfolio should
include appropriate numbers of yachts in different categories. The problem is to
decide the composition of yachts in the portfolio. If the portfolio is not built
efficiently, you may miss some customers demanding a specific category of yacht
during the season. Historical data and experience shows that the demand is
uncertain and fluctuating with respect to timing and category. It is nearly
impossible to make efficient forecasts. Therefore “Sungulets” company, one of
the tourism agencies in Bodrum, has decided to focus on the category of yacht and
considers building a portfolio consisting of yachts only from one or two

categories.

The goal of this study is to evaluate the categories of yachts and ranking
them in order to help the agency. The Analytic Hierarchy Process (AHP) is a
technique which is used in multi-criteria decision problems. The analytic
hierarchy process is related with a model for evaluating and ranking several
alternatives. Besides AHP method, there are lots of solutions for decision making
such as; Analytic Network Process (ANP), Technique for the Order of
Prioritization by Similarity to Ideal Solution (TOPSIS) and Data Envelopment
Analysis (DEA). In this study AHP method will be used for evaluating categories.



3. LITERATURE REVIEW

Analytic Hierarchy Process (AHP) is a special technique, used in multi-
criteria decision making problems. It is a technique that provides with a
systematic structure for evaluating and ranking the alternatives under various

criteria.

AHP is proven to be a useful tool especially when decision maker needs to
evaluate the alternatives under both qualitative and quantitative criteria. AHP
method was introduced by Saaty (1977, 1980), and it is used in a widespread area

of applications. The typical application areas are reviewed below.

Evaluating and ranking of suppliers is a major issue in supply chain
management for companies. Selecting appropriate supplier is a multi-criteria
decision making problem that considers objectives such as cost, quality, delivery,
product/services. There are many studies that explains how AHP may be used for
selection of a supplier such as Akarte (2011), Chan and Chan (2004), Kahraman
et al (2003), Cebi and Bayraktar (2003), Aissaoui (2006).

Evaluating and ranking of projects is another application area in which AHP
is used as the primary decision tool. There may be many projects developed in a
company. Since the resources are scarce, those projects should be ranked in order
to decide the priorities. The projects usually have different aspects and originated
from different departments of the company. Therefore they have to be evaluated
under both qualitative and quantitative criteria such as contribution to the strategic
goals, costs, benefits, urgency, risks etc. For example Pehlivanli (2005) developed
a AHP model to evaluate and decide the importance of the projects in Turkish
Army. Some other applications are explained in Al Khalil (2002), Muralidhar et
al (1990), Sarhan (2011), Hsing Hung Chen et al (2010).

Strategic Planning deals with developing effective strategies for the
companies. AHP may be used for evaluating different alternatives as seen in Zaim
et al (2012), Pedrycz (2011).
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Employee performance evaluation is a major issue in Human Resources
Department of every company / institution. AHP may be used to develop a
systematic and effective structure for this problem. Hsin-Pin Fu and Sheng-Wei
Lin (2009) investigate appropriate criteria of performance measurement on
national energy promotion project. Rangone (1996) develop AHP model to
measure and compare the performance of distinct manufacturing departments

within the similar company.

In Cost-benefit Analysis, AHP method is used to analyze the appropriate
alternative. Evaluation criteria consist of cost, characteristics, technical
specifications, risks, safety and flexibility. Tuleda et al (2006) developed an AHP

model to conduct cost-benefit analysis in a transport project.

There are not many studies in literature about tourism agencies. Majority of
them involve in improvement of service quality in tourism services. Chen (2006)
studied convention sector in tourism industry and developed an AHP model for
convention site selection problem. Ku and Fan Yiwen (2009) studied on a AHP
model to explore the relative weights of the nine proposed fundamental travel
products from an Internet perspective. The study comprised customers who had
purchased room products from travel agencies websites, with data collected using

a questionnaire survey.

Wickramasinghe and Takano (2009) studied a systematic approach and
analytical means for tourism revival strategic marketing planning with a

combination of SWOT matrix and Analytic Hierarchy Process.

Curry and Moutinho (1992) propose an AHP model which is implemented
in an computer software for comparative decisions for environmental issues in

tourism management.
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4. THE ANALYTICAL HIERARCHY PROCESS

Analytic Hierarchy Process (AHP) is a technique which is used in multi-
criteria decision problems to make the best choice between alternatives. AHP is
useful tool especially when decision maker needs to evaluate the alternatives
under both qualitative and quantitative criteria. Essence of the technique depends

on pairwise comparisons to choose the best alternative.

According to Saaty (1994) the analytic hierarchy process is an effective
system for solving complex decision making problems, and may assist the
decision maker to set priorities and make the best decision.

The analytic hierarchy process method consists of three levels of hierarchy.
The first level of hierarchy is the objective of the decision making, the second
level of hierarchy is how each of the existing criteria contributes to the
achievement, and the last level of hierarchy is to find out how each of the
alternatives contributes to each of the criteria. Main structure of hierarchy model

is shown in Figure 4.1.

Taylor (2013) explains that the steps of decision making process using by
the method are as follows:

e To determine the objective, main-criteria, sub-criteria, alternatives
and construction of the hierarchy.

e Make pairwise comparisons of criteria

e Make pairwise comparisons of alternatives for each criteria

e Preparation of pairwise comparison with normalized matrices (each
column by dividing the sum of the column)

e Calculation of priority vector (each line is obtained by the taking
average)

e Determination of weights and alternative criterion of benchmark
scores

e Calculate and check consistency ratio

¢ Analysis of the AHP scores
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4.1 Basic Principles of AHP Methodology

Saaty (1994) states that AHP method consists of three basic principles

which are as defined below:

e Decomposition

The decision problem is decomposed into some hierarchical components
such as the objective of the problem, performance criteria including sub-criteria
and the solution alternatives. Those components are combined to form a

hierarchical tree structure.

e Comparative Judgement

The essence of AHP method is to make pairwise comparisons between the
components of the hierarchical structure. Those comparisons help us to evaluate
the relative importance of the components. A special evaluation method is used
through pairwise comparisons. The results can be observed in the form of
Pairwise Comparison Matrices.

e Synthesis of Priority

Each pairwise comparison matrix is used to determine local priorities. The
global priorities are then acquired by synthesizing those local priorities that is

called weights.

A ratio-scale form is used in pairwise comparisons. It imposes subjective
evaluation between the components. Actually it asks the decision maker to decide
the relative importance of the components and express the subjective judgement
in a numerical format. It shows the degree of preference of a component over the
other one. Those values are then stored in the pairwise comparison matrix. The
ratio-scale is limited in a range between 1-9. The standard preference scale of

pairwise comparison is explained in Table 4.1.
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Table 4.1 Preference scale of pairwise comparisons

Intensity of o )
Definition Explanation
Importance
1 Equally Preferred | Two components contribute equally to the objective
Experience and judgement slightly favors one
3 Moderate Preferred
component over another
Experience and judgement strongly favors one
5 Strong Preferred
component over another
. Very Strong An component is favored very strongly over
Preferred another, its dominance demonstrated in practice
The evidence favoring one component over another
9 Extreme Preferred ) ) ) ) )
is of the highest possible order of affirmation
Intermediate values
2,4,6,8 between two -

adjacent scale value

S

4.2 Test of Consistency

AHP method checks the consistency of the pairwise comparisons in order to

get a reliable solution. Inconsistency arises in different situations. Consider that

there are 3 components (A, B and C) are the subject of pairwise comparisons. If

the decision maker makes a pairwise comparison between A and B and decides A

is moderately preferred over B by using preference intensity 3. Furthermore,

consider he/she decides preference intensity is 2 when B compared to C and

preference intensity is 2 when A compared to C. The decisions are then showed in

a pairwise comparison matrix as shown below.

Table 4.2 Sample Pairwise Comparison Matrix

COMPONENT A B Cc
A 1 3 2
B 1 2
Cc 1
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There are some missing elements in comparison matrix in Table 4.2. Those
missing elements are filled with appropriate reciprocal values. Resulting

comparison matrix is shown in Table 4.3

Table 4.3 The Complete Sample Pairwise Comparison Matrix

COMPONENT A B C
A 1 3 2
B 1/3 1 2
C 1/2 172 1

There is some inconsistency in Table 4.3 since the preference intensity
should be 6 when A compared to C based on the two previous comparisons (A vs.
B and B vs. C).

Let a;; denote the elements in the pairwise comparison matrix. This matrix

is consistent (consistency matrix) when the following equality is true for each i, j,
and k

Qi Agj = Qjj Vi,jandk @

This formula is an expression of the transitivity of preferences. The

inconsistency in Table 4.3 may be revealed for i=1, j=2 and k=3:

Consistency requires a3 az; = a4z
. , . . 1
However, numerical values don’t deliver it: 2 * > * 3.

If a;3 = 6 instead of 2, then consistency would be provided.

However, the consistency check is made in a different way in practice.
Taylor (2013) defines how a special formula and a “consistency index” is

calculated for each pairwise comparison matrix as follows:
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n : number of compared components
A : pairwise comparison matrix (for example shown in Table 4.3)
a;j . elements in matrix A (i=1,..,n; j=1,..,n)

The comparison matrix A is “normalized” in order to get matrix B.
Normalization process is conducted simply by dividing each element of a;; by
the column totals. Therefore b;;,the elements of matrix B can be found as
follows:

aij

b;j = (2)

=1 Qi
The details of finding matrix B is illustrated in the following two tables.

Table 4.4 Column Totals of Pairwise Comparison Matrix

COMPONENT A B C
A 1 3 2
B 1/3 1 2
C 1/2 1/2 1
1 1 1
SUMOFTHE | 14-+- 341+- 2+2+1
COLUMN 3 2 2

Table 4.5 Normalized Matrix

COMPONENT A B C
1
A 1 1 0,67 0,40
1+ 3 AF 7
B 0,18 0,22