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Introduction

From the ancient times women health related

problems are considered not to be discussed.

Menstrual disorders are problems related

menstrual cycle which can disrupt a woman's

daily life.

Recently, with the effect of globalisation and

quality of education, people started discussing w\ &
and anlalysing these issues. ol -5 oD B\ |
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Explosion of Information

*Lynch (2016) states that “Googling is Believing”

*Internet has the world’s best fact-checker and the world’s best bias
confirmer.

* Information available online can be unfathomable, overwhelming
and, misleading (Cadwalladr, 2016).
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Caligyma Kapsami — Roket Simiilasyon Study Case— Rocket Simulation Programs
Programlar1

In this project, a simulation program will be written on
basic rocketry activities and the accuracy of this
program will be tested with the model rockets to be
produced. Similar simulation program studies have
been carried out around the world in the past and it has
been observed that these programs give accurate results
in rockets operating under the speed of sound
(subsonic). However, these existing programs cannot
give accurate results in rockets operating above the
speed of sound. Also, existing programs restrict user
specificity at certain design points, such as body
diameter changes.

Bu projede temel roketgilik faaliyetleri tizerine bir
simiilasyon programi yazilacak ve bu programn
dogrulugu iiretilecek model roketler ile test edilecektir.
Benzer simiilasyon programi ¢alismalart  diinya
genelinde gecmiste yapilmis ve bu programlarin ses
hiz1 altinda ¢alisan (subsonik) roketlerde dogru sonuclar
verdigi goézlemlenmistir. Fakat, mevcut bu programlar
ses lizi Ustiinde calisan roketlerde dogru sonuglar
verememektedirler. Aym zamanda, mevecut programlar
belirli tasarim noktalaninda, govde cap degisimleri gibi,
kullanicinin 6zgiinligiinii kisitlamaktadur.

60060600

Projede, ses lizinin iistiinde (stipersonik) galisabilecek
roketleri de simiile edilebilecek bir simiilasyon
programu gelistirilmesi hedeflenmistir.

In this project, it is aimed to develop a simulation
program that can also simulate rockets that can operate
above the speed of sound (supersonic).
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Hé-Kubra Ka
FLOW COEFFICIENT (K

= The flow coefficient is a design factor that relates the pressure drop (AP) across the

valve to the flow rate (Q). H@:Serpil KAR

Q = K,(AP)°S

* Ky is defined as the flow rate in cubic meters/hour [m3/h] of water at 16°C with a
pressure drop of | bar across the valve in metric units
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8 Haziran 1971 tarihli Hurriyet d
Gazetesi'nde, “150 kilo oldugu igin
memleketi Teksas'ta koca bulamamasi
ve Istanbul'da koca avina giktiginda
sokaklari titretmesi” seklinde haber
yapilan olan Mary adindaki kadin,
buna garpici bir rnektir. Fiziki

! > L gorinimi alayc bir dille
150 kiloluK hippi Mary yiiridikge haberlestirilen kadin, “hippi”

sokaklan hﬁeﬁvm ¥ ifadesiyle de etiketlenmektedir.

= Bu haber su soruyu beraberinde
getirmektedir: “Mary, kadini idealize
eden dlgllere sahip olsaydi nasil bir
dille haberlestirilecekti?”
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Public Sector Financial Fragility Index is calculated as follow;

Public Sector Financial Fragility Index(PFFT) =

PFFI = | ise hedge financing

0<PFFI<1 ise speculative financing

PFFI < 0 ise ponzi financing
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830,000 officers, ers,
firefighters, police
officers and many others
3 minutes of work

Fever, cough and sudden
death occurred in most
people.

Even the survivors are
still dealing with diseases
and cancers, and each has
been declared
incapacitated.
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-Opening Ceremony-

16.07.2021
Sydney Local Time: 15:30-16:00
Ankara Local Time: 08:30-09:00

Dr. Alan Reed Libert

University of Newcastle, Callaghan, Australia
Congress Head
Welcoming Speech

Prof. Dr. Ghil‘ad Zuckermann

Keynote Speaker
University of Adelaide, Australia
"Revivalistics"

Zoom Meeting ID: 879 8621 7041
Zoom Passcode: 554701

Australia, Morocco, Azerbaijan, India, Malaysia, Bulgaria, Ethiopia, Philippines, Iraq,
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¢ SOCIAL SCIENCE SESSION

Prof. Dr. Ghil’ad
Zuckermann

University of Adelaide,
Australia

REVIVALISTICS

Dr. Alan Reed Libert

University of
Newcastle, Callaghan,
Australia

A SURVEY OF FOODS NAMED
AFTER ANKARA

Dorcas Zuvalinyenga

University of
Newcastle, Callaghan,
Australia

THE POLITICAL AESTHETICS OF
UNOFFICIAL PLACE NAMING

DR. FROILAN D.
MOBO

Philippine Merchant
Marine Academy,
Philippines

THE RESEARCH CULTURE
AMIDST THE PANDEMIC

Assist. Prof.
Alakbarova Khumar
Elgam

Institute of Oriental
Studies named after
academician Bunyadov
Z. of ANAS

NEW ERA EGYPTIAN NOVELISM
ABOUT THE ADVERSE IMPACT OF
WAR

Assist. Prof. Dr. Seuvil
CENGIZ

Gumliishane University,
Turkey

A PAGE FROM THE HISTORY OF
THE DISASTER: CHERNOBIL
ACCIDENT

Assoc. Prof. Dr. Bilal
Yurtoglu

Kastamonu University,
Turkey

THE FIRST TRANSLATION ABOUT
THE PHILOSOPHY OF HISTORY
FROM THE WEST IN THE
OTTOMAN EMPIRE:
“TARIH-I TERAKKI”

Prof. Dr. Ramazan
Sengdil
Pinar Kilig

Kocaeli University,
Turkey

THE PLACE OF CITY COUNCILS IN
THE PARTICIPATION PROCESS IN
LOCAL GOVERNMENTS

Orkun Tarlanoglu

Kirsehir Ahi Evran
University, Turkey

INVESTIGATIVE STUDY ON
GLOBALIZATION WITHIN THE
FRAMEWORK OF THE COVID-19
EPIDEMIC

Andrea K[uéarové
Vladimir Seberi

The University of
Presov, Slovakia

GENDER DIFFERENCES IN
STUDENTS" CRITICAL THINKING
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¢ SCIENCE SESSION

HEAD OF SESSION: Prof. Dr. Bahtiyar A. Mamedov

IMPROVING THE SAFETY OF
CIRCUIT BOARD THROUGH
AUTOMATED ALERT AND
PROTECTION SYSTEM

Bless Aldon Saidon

Keningau Vocational
College, Malaysia

Yusuf Ziya CICEK
Assoc: P_rof. Dr. Ercan
SENYIGIT

Institutional
Development and
Planning Office, Turkey
Erciyes University,
Turkey

SIMULTANEOUS OPTIMIZATION
OF COATING ADHESION
STRENGTH AND GALVANIZED
CONSUMPTION IN HOT DIP
GALVANIZING PROCESS WITH
TAGUCHI-BASED GRAY
RELATIONSHIP ANALYSIS
METHOD

Yusuf Donat
Halis Celik

Firat University, Turkey

INVESTIGATION OF THE
METALLURGICAL EFFECTS OF BI
AND IN REINFORCEMENT ON
LEADED AND LEAD-FREE
SOLDER WIRES INSTEAD OF AG
REINFORCED SOLDER WIRES

Ahmet Kazan
Mustafa Altin

Malatya Turgut Ozal
University, Turkey
Bingdl University,

Turkey

LAPLACE-BELTRAMI OPERATOR
ON MONGE HYPERSURFACES IN

Dr. Ali Ercetin

Bingol University,
Turkey

PRODUCTION OF MG4AL-XSN
MAGNESIUM ALLOYS THROUGH
HOT PRESSING METHOD

Bahtiyar A. Mamedov
Elif Somuncu

Gaziosmanpasa
University, Turkey
Usak University,

CALCULATION OF ENTROPY
USING THIRD VIRIAL
COEFFICIENT WITH KIHARA

Turkey POTENTIAL
Usak University, CALCULATION OF
Elif Somuncu Turkey COMPRESSBILITY COEFFICIENT

Bahtiyar A. Mamedov

Gaziosmanpasa
University, Turkey

WITH FOURTH VIRIAL
COEFFICIENT

Berkay Eren
PEHLIVANOGLU
Sefa Haktan HATIK

Istanbul Rumeli
University, Turkey
Sinop University,

Turkey

CHIROPRACTIC APPLICATIONS IN
GERIATRIC POPULATION
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eg SOCIAL SCIENCES AND ARTS SESSION

©

HEAD OF SESSION: Assist. Prof. Dr. Gigdem GETIN

Assist. Prof. I_Z)r.
Cigdem CETIN

Yagar University,

DESIGN OF HOSPITAL

Assist. Prof. Dr. Filiz Turkgy ' EMERGENCY SERVICES AND

~ N Ankara University, EMERGENCY FRONT EXTERIOR
= UINa Turkey SPACES
KARAFAKI
élszs_ll_?,t\lKPpr‘(\)(fADr Al Ankara University,
KARAFAKI Turkgy _ HEALING HOSPITALS AND
Assist. Prof. Dr Yagar University, HEALING HOSPITAL LANDSCAPE

o e Turkey
Cigdem CETIN
Konya Technical INFRARED THERMOGRAPHY FOR

ismail INCE University, Turkey PRE-DIAGNOSIS IN MONUMENTS

M. Erguin HATIR

Necmettin Erbakan
University, Turkey

BUILT FROM PYROCLASTIC
BUILDING STONES

Res. Assist. Merve
TEMIZ

Assoc. Prof. Dr. Alper
SAGLIK

Canakkale Onsekiz
Mart University, Turkey

ACT LIKE NATURE FOR
SUSTAINABILITY

Ali KOG
Mehmet Akif KAPLAN

Kahramanmarag Sltgi
Imam University,
Turkey

FROM ART ADDING VALUE TO
THE OBJECT TO
CONTEMPORARY ART THAT
MAKES THE OBJECT VALUE

Mehmet Akif KAPLAN
Ali KOG

Kahramanmarag Slitgli
Imam University,
Turkey

SOCIAL DYNAMICS OF ARTISTIC
REPRESENTATION

Ismail Olaniyi
MURAINA
Olayemi M.
ADESANYA
Moses AGOI

Adeniran Ogunsanya
College of Education,
Nigeria

SOCIETAL AND SCIENTIFIC
PERCEPTIONS TOWARDS 5G
NETWORKS INTRODUCTION

Aysel Hiseynzada
Amil g1z

Prof. Dr. Haciyeva
Sabina

Azarbaycan Memarliq
ve Insaat University

WAYS OF DEVELOPMENT OF
LANKARAN ARCHITECTURE
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egq BUSINESS ADMINISTRATION SESSION

HEAD OF SESSION: Assoc. Prof. Dr. F. Oben URU

Asst. Prof. Dr. Fatih
Ferhat CETINKAYA
Hamdi Orhun
GULBAHAR

Kirsehir Ahi Evran
University, Turkey
Nevsgehir Haci Bektas
Veli University, Turkey

VIKOR METHOD AS ONE OF THE
MULTI-CRITERIAL DECISION
MAKING TECHNIQUES AND ITS
USAGE IN LOCATION SELECTION

Dr. Farid Huseynov
Dr. Bugra Ozdenizci
Kdse

Gebze Technical
University, Turkey

A SURVEY STUDY EVALUATING
INTERNET USERS' PRONENESS
TO FALL PREY TO SOCIAL
ENGINEERING ATTACKS

Fethi Klabi

King Khalid University,
Saudi Arabia

TO WHAT EXTENT THE
PSYCHOLOGICAL IMPACT OF
COVID-19 AFFECTS THE
TRAVELING BEHAVIOR OF
SAUDIS

Dr. Muhammad Emad
Al Shaikh

Imam Abdulrahman Bin
Faisal University, Saudi

DESIGNING CURRICULUM FOR
ENTREPRENEURIAL MARKETING

Arabia

Assoc. Prof. Dr. F.
Oben URU
és'osgf'ijX;;Dr' Ebru THE GOOD, THE BAD, AND THE
Assoc. Prof. Dr Istanbul Arel UGLY SIDES OF DIGITAL

< AZYVEE University, Turkey SURVEILLANCE OF REMOTE
Yagmur OZYER
AKSOY EMPLOYEES

Assist. Prof. Dr. Yasin
AKSOY

Assist. Prof. Dr. Pinar
KOC

Gumdushane University,
Turkey

PUBLIC SECTOR FINANCIAL
FRAGILITY INDEX: A RESEARCH
ON TURKEY

Adnan Jawabri
Rouhi Faisal
Maitha Al Baloushi

Khawarizmi
International College,
United Arab Emirates

THE IMPACT OF PERFORMANCE
MANAGEMENT ON EMPLOYEE
PRODUCTIVITY AT AL AIN ZOO,

UAE

Atamoglan
MOMMSDLI

Baku State University,
Azerbaijan

MAIN FEATURES OF ECONOMIC
COOPERATION BETWEEN IRAN
AND TURKMENISTAN (1979-2000)
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eg: HEALTH AND MEDICAL SCIENCES SESSION

HEAD OF SESSION: Asst. Prof. Gheorghe BORDENIUC

M. Berk Toker
Selim Alcay
Elif Gokce
Burcu Ustuner

Bursa Uludag University,
Turkey
Tekirdag Namik Kemal
University, Turkey

INVESTIGATION OF THE SUCCESS FOR

RAM SEMEN CRYOPRESERVATION WITH

VARIOUS ANTIOXIDANTS IN A LECITHIN
BASED EXTENDER

Assist. Prof. Dr. Nevra
Alkanli
Alev Bakir

Hali¢ University, Turkey

INVESTIGATION OF THE ROLES OF

MTHFR (C677T AND A1298C) GENE

VARIATIONS IN ISCHEMIC STROKE
PATIENTS WITH ATRIAL FIBRILLATION

Arzu Ay

Trakya University, Turkey

INVESTIGATION OF THE RELATIONSHIP
BETWEEN CYTOCHROME P4501A1
(CYP1A1) A5360C (RS 2606345) GENE
VARIATION AND SERUM SELENIUM
LEVELS IN COLORECTAL CANCER
DEVELOPMENT

Dr. Binyam Zigta

Wolaita Sodo University,
Ethiopia

NUMERICAL STUDY OF PHYSIOLOGICAL
BLOOD FLOW WITH STRETCHING
CAPILLARY ON MHD MICROPOLAR FLUID

Assoc. Prof. Dr.
Muhammad Bilal Khan
Niazi

Umer Shehzad Malik
Zaib Jahan

National University of
Sciences and Technology,
Pakistan

BIO-POLYMER BASED SELF-HEALING
HYDROGEL MEMBRANE FOR WOUND
DRESSING APPLICATIONS

Mohauman Mohammed
Majeed AL-Rufaie

Kufa University, Iraq

INDIRECT SPECTROPHOTOMETRIC
DETERMINATION OF AMOXICILLIN IN
PHARMACEUTICAL PREPARATIONS

Asst. Prof. Gheorghe
BORDENIUC

Prof. Dr. Victor
LACUSTA

Prof. Dr. Valeriu FALA

State University of Medicine
and Pharmacy, Republic of
Moldova

SELF-HELP METHOD IN THE
EXACERBATION OF MASTICATORY
MUSCLE DISORDERS

Noor witwit

University of Baghdad, Iraq

EXAMINATION OF MULTIPLE ANTIBIOTIC
RESISTANT STREPTOCOCCUS
PNEUMONIAE AND STAPHYLOCOCCUS
AUREUS ISOLATED FROM PHARYNGITIS
PATIENTS
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egf Multidisciplinary
HEAD OF SESSION: Assoc. Prof. Dr. Ebru Gozukara

Dog. Dr. Umit AYATA
Prof. Dr. Bekir Cihad
BAL

Bayburt University,
Turkey
Kahramanmaras Slitcli
imam University, Turkey

Investigation of Some Surface Properties
and Shore D Hardness Value in Red Elm
(Ulmus rubra) Heat-treated at 200 0 C

Prof. Dr. Bekir Cihad
BAL :
Dog. Dr. Umit AYATA

Kahramanmarag Stitcl
imam University, Turkey
Bayburt University,
Turkey

The Effect of Heat Treatment with
Vegetable Oil on the Physical Properties
of Black Pine Wood

Tolga OZKAPTAN

Ankara University, Turkey

LATIN AMERICA TRADE UNION
MERCOSUR

Assoc. Prof. Tinatin
Tcharkhalashuvili

Georgian Technical
University, Georgia

THE ROLE OF ONLINE LEARNING IN
THE NEW EDUCATIONAL REALITY
CAUSED BY THE PANDEMIC

Lanke Benedict
AWOMAILO
Sunday OJEDIRAN
Johnson O. AYENI

Yaba College of
Technology, Nigeria

The Role of Entrepreneurial Traits on
Business Success. Evidence from
Mushin Local Government Council of
Nigeria

Hassan Aliyu

Dr. Corrienna Abdul
Talib

Faruku Aliyu

Bilkisu Umar Mani

Sokoto State University,
Nigeria
Universiti Teknologi
Malaysia

INTEGRATED STEM EDUCATION AS
PREMISE OF EDUCATION FOR
SUSTAINABLE DEVELOPMENT IN
NIGERIA

Dr. Shweta Bambuwala

Gujarat Technological
University, India

The Case of Yes Bank - An Indian bank
in distress

Khalida Madoui

ENSC Assia Djebar
Constantine Algeria

The Inner Child in our Classes
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¢ ECONOMY SESSION

HEAD OF SESSION: Assoc. Prof. Mete BUMIN

Assoc. Prof. Dr. Levent
AKSU

Balikesir University,
Turkey

ECONOMIC AND SOCIAL ANALYSIS OF
THE RELATIONSHIP BETWEEN INCOME
DISTRIBUTION AND ECONOMIC
GROWTH

Kshitij Tewari

School of Planning
and Architecture, India

APPLICATION OF ENVIRONMENTAL
ECONOMICS CONCEPTS TO RESOLVE
THE CONSTRUCTION RELATED
ENVIRONMENTAL CONCERNS

Dr. Anton Filipenko

Taras Shevchenko
national university of
Kyiv , Ukraine

LOGICAL PROBABILITY OF RISK
PREDICTON

Dr. Kamran Ahmed
Siddiqui

Imam Abdulrahman
Bin Faisal University,
Saudi Arabia

ANALYZING VISION STATEMENTS OF
INTERBRAND’S TOP 100 GLOBAL
BRANDS

Ahmadova Turkan
Yusuf kizi

Safarova Chinara Gabil
kizi

Azerbaijan State
University

THE IMPORTANCE OF INNOVATIVE
INVESTMENT IN MODERN PERIOD

Assoc. Prof. Nurgln
TOPALLI

Nevsehir Haci Bektas
Veli University, Turkey

STATIONARITY OF CARBON DIOXIDE
EMISSIONS PER CAPITA IN TURKEY:
THE FOURIER APPROACH

Assoc. Dr. Ebrucan
Islamoglu
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A SURVEY OF FOODS NAMED AFTER ANKARA
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Abstract

Ankara is not seen as a major culinary center. However, one can find foods named
after it in a variety of countries. This paper will be a survey of such foods. For example, an
Ankara Omelette is available at the Cafe Fulya in Philadelphia and on the internet there is a
recipe for Zucchini Ankara (<https://www.food.com/recipe/zucchini-ankara-135378>). Issues
to be examined will be which types of foods seem most often to include Ankara in their
names and which countries and regions have restaurants which serve dishes named after
Ankara. Of course one would expect some foods and restaurants to have such foods and
names, but there may also be some surprises, e.g. an Ankara Salad available in a food court in
Nairobi, Kenya (although the food court itself is called the Ankara Food Court, so in this case
what is surprising is the name of the food court, not the name of the dish). The focus will be
on food names in English, but those in other languages will also be brought up, e.g. the
French Petit déjeuner “Ankara” (https://www.soscuisine.com/recette/petit-dejeuner-ankara)
and the Turkish Ankara Corbasi (https://www.haberturk.com/ankara-corbasi-tarifi-nasil-
yapilir-yemekteyiz-hbrt-2532183). In some cases names are given in two languages, e.g. the
Kuzu Ankara Tavasi (Ankara-style Lamb Casserole) (der Haroutunian 2015:54). The
ingredients of the foods will be discussed, as one or more ingredients might be responsible for
the appearance of Ankara in their names. For example, one might be surprised to find a recipe
for an Ankara Cocktail (http://kuletos.com.au/cocktails/How-To-Make-A/Ankara), but this
cocktail contains raki, which might well be the reason for its name.

Keywords: Food Names, Onomastics, Toponyms

INTRODUCTION

Ankara is not one of the world’s culinary centers or a well-known source of particular
types of foods. One might therefore expect that not many foods would be named after it.
However, there are a few such foods; this paper will look at some of them. This survey is not
meant to be comprehensive; for one thing, I will only be looking at sources available on the
internet (e.g. online menus), and not, for example, at cookbooks which are only available as
hard copies. Nevertheless, one may perhaps be able to get a general idea of the situation with
respect to foods named after Ankara.

FOOD NAMES IN ENGLISH

We will start with food names in English, which will be the majority of names looked
at here. An Ankara Burger is served at the Ankara Kebab restaurant in Givors, France. Oddly
enough in the menu this is not listed among the burgers, but among the kebabs. The
ingredients are “Kebab, jambon de dinde, crudités, oeuf, 2 cheddars” (‘Kebab, turkey ham,
crudités [raw vegetables], egg, 2 slices of cheddar cheese’; http://www.ankarakebab-

https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia
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givors.fr/tag/ankara-kebab-givors/). One might suspect that this “burger” is named not
directly after Ankara, but after the restaurant, which is named after Ankara.

The Cafe Fulya in Philadelphia served an Ankara Omelette, which was a “Three egg
omelette with choice of beef sausage or pastrami” (https://www.yelp.com/menu/cafe-fulya-
philadelphia). This restaurant apparently no longer exists, but there is one with a different
name, There is a restaurant named Daffodil, at the same address, so perhaps the Cafe Fulya
did not close, but just changed names and maybe also owners; in fact, one might argue that
the name has not really changed: fulya is the Turkish word for ‘jonquil’, and jonquils are
related to daffodils, and in fact some people see jonquils as a kind of daffodil. It also has an
Ankara Omelette, with more details given in its menu (or perhaps it includes more
ingredients); it is a “three-egg omelette with choice of beef pepperoni or pastrami. served
with warm turkish [sic] bread, a side salad, a side of potatoes or sliced cucumbers and
tomatoes” (https://www.menuwithprice.com/menu/the-daffodil/). As is usually the case with
dishes named after Ankara, no information is given about why the Ankara Omelette is called
such; given the original name of the restaurant, and the fact that there are Turkish and
Mediterranean items on the menu, it is not a great surprise to find an omelette named after a
Turkish city served here, but it is not clear why Ankara was chosen (rather than, say,
Istanbul).

The Little Turkish Village Dining Lounge in Orleans, Ontario serves an Ankara Salad,
which is a “Cold potato salad sprinkled with spring onions, capsicum pepper and finely
chopped parsley. Olive oil and lemon juice” (https://turkishvillage.ca/menu/). Again no reason
is given for the choice of name.

An Ankara Salad is also offered at the Ankara Food Court in Nairobi, Kenya. It
consists of “Crispy chicken strips served with freshly prepared gardenlettuce [sic], tomatoes,
cucumber and onions with your choice ofdressing [sic]”
(https://food.jumia.co.ke/restaurant/kOpk/ankara-food-court). One might suspect that the name
of the food court, and the salad, has nothing to do with the capital of Turkey; the same is
probably true of the Ankara pancake with sweet peppers, spring onions, king prawns, spinach
and palm oil dressing (https://daisuki-smile.blogspot.com/2017/09/ounje-nigerian-8-course-
meal.html?m=1). These names may come from the word ankara, defined as “a type of cotton
cloth featuring brightly colored patterns produced by means of a wax-resist dye technique,
associated especially with West African fashion” (https://www.lexico.com/definition/ankara).

Another salad contains Ankara in its name, the Ankara Salad with Poppy Seed
Dressing (Parve) (https://ku. hiloved. com/ankara-salad-with-poppy-seed-dressing-parve/)
This recipe is in Kurmanji Kurdish; the ingredients include lettuce, a pomegranate, and an

apple.
A cookbook, New Recipes from Moosewood Restaurant (The Moosewood Collective
1987) has a recipe for Zucchini Ankara (see Figure 1). Among its ingredients are olive oil,

garbanzo beans, kalamata olives, and feta cheese. It is “[a]n unusual Mediterranean-style dish
with a bright lemony flavor” (ibid.:126).
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There is a recipe for an Ankara Cocktail (http://kuletos.com.au/cocktails/How-To-
Make-A/Ankara) It contains raki, which might well be the reason for why it is named after a
place in Turkey, although why Ankara was chosen is, again, not clear. Also, a cocktail named
Ankara is served at the Shuka restaurant in New York (https:// 18575f51-352d-442f-b823-
d15bb123573e.filesusr.com/ugd/3al223_b0d5c54ca9be4251ae593d545df0593c.pdf).

ItcContains “scotch whisky, apricot liqueur, lemon-turmeric cordial, ginger” (ibid.),
but not raki, so there must be a different explanation for its name. The menu has other
cocktails named after other cities in the Mediterranean region, Tunis, Haifa, and Tangier, so it
is part of this set.

Perhaps as interesting as the food names which I found are those which I did not find;
I have seen no foods or recipes named Ankara Chowder, Ankara Pudding, Ankara Soup, or
Ankara Waffle(s). Some of these are not a surprise, e.g. waffles are not a typical Turkish food
and may not be eaten much in Turkey, so one would not expect to find any waffles named
after Ankara.

FOOD NAMES IN OTHER LANGUAGES

We will now see just a few food names in languages other than English which contain
Ankara, starting with one in French. There is a recipe for a Petit déjeuner “Ankara” (‘Ankara
Breakfast’; https://www.soscuisine.com /recette/petit-dejeuner-ankara) (see Figure 2).
Ingredients include a peach, “ou autre fruit de saison” (‘or other season fruit’), and peanut
butter. It seems difficult to figure out why it was named after Ankara.

Figure 2. Petit déjeuner “Ankara” (https://www.soscuisine.com/recette/petit-dejeuner-ankara)

Turning to food names in Turkish, there is a recipe for an Ankara Corbasi (‘Ankara Soup’;
https://www. haberturk.com/ankara-corbasi-tarifi-nasil-yapilir-yemekteyiz-hbrt-2532183) (see
Figure 3). Its ingredients include minced meat, yogurt, and garlic.
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Figure 3. Ankara Corbasi (https://www.haberturk.com/ankara-corbasi-tarifi-nasil-yapilir-
yemekteyiz-hbrt-2532183)

- A
2 Nt

An Ankara Pidesi (‘Ankara Pide’) is available at the Fermanli Pide restaurant in Ankara)
(http://lwww. fermanlipide.com/atlantis/resimler.ntml) (see Figure 4). No ingredient are given,
but the restaurant is in Ankara, which might explain the name.

Figure 4. Ankara Pidesi (http://www.fermanlipide.com/atlantis/resimler.html)

Also, an Ankara Pidesi (Agik) (‘(Open) Ankara Pide’) is served at the Sampi Pide Cayyolu
Ankara in Cankaya, Ankara (https://www.neredenekadarayenir.com/2021/05/sampi-pide-
cayyolu-ankara-menu-fiyat-yorum.html)._No information on ingredients is given, but again
the restaurant is in Ankara, which could account for the name of this dish.

BILINGUAL FOOD NAMES

Finally, let us look at two cases where a name is given in more than one language; in
both cases the languages involved are Turkish and English. Der Haroutunian (2015:54)
contains a recipe for Kuzu Ankara Tavasi / Ankara-style Lamb Casserole. As usual, no
explanation of the name is given. Its ingredients include a carrot, green beans, and yogurt. The
menu of the O’Doéner restaurant in Dubai includes ‘Ankara’ Style Sautéed Meat / Ankara
Tava, which is made up of “[s]low-cooked meat cubes with Orzo Pilaf”
(https://www.odoner.com/O-Doner%20Menu.pdf) (see Figure 5). It is not clear what “Ankara
style” means.
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Figure 5. ‘Ankara’ Style Sautéed Meat (https://www.odoner.com/O-Doner%20Menu.pdf)

CONCLUSION

There do not seem to be many foods named after Ankara, but there are some of them.
However, in most cases, it is not clear why Ankara is part of their name. It would be
interesting to look at foods named after other cities in Turkey (especially those in languages
other than Turkish); for example, are there many foods named after 1zmir or Edirne?
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E4*TE MONGE HIPERYUZEYLERI UZERINDE LAPLACE-
BELTRAMI OPERATORU
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OZET
Riemannian manifoldu iizerinde tanimlanan Laplace-Beltrami operatérii, Laplacian’in
bir genellemesi olarak diisiiniilebilir.

Laplacian, kuantum mekanigi, sivi akist ve 1s1 i¢in diflizyon denklemi, elektrik
potansiyeli, yercekimi potansiyeli ve dalga yayilimi gibi bir¢ok fiziksel olayr tanimlayan
diferansiyel denklemlerde kullanilir.

Ayrica, 3-boyutlu uzay en basit anlamiyla nesnelerin boyutlarii veya konumlarimi
tanimlamak i¢in kullanilan uzay olarak diistiniilebilir. 4-boyutlu uzay ise, 3-boyutlu uzayn
geometrik bir genisletilmesi olarak diisiiniilebilir. Bu baglamda, ilk olarak Jean le Rond
d'Alembert, 1754 yilinda yayinlanan "Dimensions" adli makalesinde 3-boyutlu uzaya
dordiincii bir boyut ekledi; ardindan J.L. Lagrange, bu uzay1 gelistirdi ve bundan da yaklasik
100 y1l sonra da 4-boyutlu uzay kavrami B. Riemann tarafindan tam olarak tanimlandi. 4-
boyutlu uzay kavrami, Charles Howard Hinton’un 1880 yilinda yayinlattifi "What is the
Fourth Dimension" baslikli makalesinin ardindan daha da popiiler olmaya basladi. Boylece,
boyutlar1 3’ten daha biiyiik olan uzaylar, modern fizik ve matematigin ifade edilmesinde
temel kavramlardan biri haline geldi.

Bununla birlikte, 3 ve 4-boyutlu uzaylarda 6nemli bir ¢alisma alan olan Monge
(hiper)ytizeyleri 1ile ilgili pek c¢ok calisma bulunmaktadir. Bu baglamda, F:U — R
diferensiyellenebilir bir fonksiyon olmak iizere, 4-boyutlu Oklidyen uzayinda Monge

hiperyiizeyi

M:U c R — R%, (uy,uy,u3) — (ul,uz,u3, F(ul,uz,u3)),

seklinde tanimlanir.

Bu calismada, 4-boyutlu Oklidyen uzayinda hiperyiizeylerle ilgili baz1 temel tanim ve
formiiller hatirlatildiktan sonra, Monge hiperyiizeylerinin birim normal vektor alani, birinci ve
ikinci temel formlari, sekil operatorii, Gaussian ve ortalama egrilikleri gibi bazi 6nemli
degismezleri verilmektedir. Ardindan, uzun hesaplamalar sonunda, E*’te Monge
hiperyiizeylerinin Laplace-Beltrami operatorii elde edilmekte ve bu karmasik sonuglar, indisli
bir halde kisa bir teorem seklinde ifade edilerek ispatlanmaktadir. Son olarak da, Laplace-
Beltrami minimalligi ile ilgili bir sonug verilmektedir.
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ABSTRACT

The Laplace-Beltrami operator, defined on the Riemannian manifold, can be thought as
a generalization of Laplacian.

Laplacian is used in differential equations describing many physical phenomena, such
as guantum mechanics, diffusion equation for fluid flow and heat, electric potential,
gravitational potential and wave propagation.

Also, 3-dimensional space can be thought in the simplest sense as the space used to
describe the sizes or positions of objects. 4-dimensional space can be thought as a geometric
extension of 3-dimensional space. In this context, Jean le Rond d'Alembert first added a
fourth dimension to 3-dimensional space in his article "Dimensions™ published in 1754, later
J.L. Lagrange developed this space and this concept of 4-dimensional space was fully defined
by B. Riemann about 100 years later. The concept of 4-dimensional space became more
popular after Charles Howard Hinton's article entitled "What is the Fourth Dimension™
published in 1880. Thus, spaces with dimensions larger than 3-dimensional have become one
of the basic concepts in expressing modern physics and mathematics.

Furthermore, there are many studies on Monge (hyper)surfaces, which is an important
field of study in 3 and 4-dimensional spaces. In this context, Monge hypersurface in
Euclidean 4-space is defined as

M:U c R — R*%, (ug,up,u3) — (ul,uz,u3, F(ul,uz,u3)),

where F: U — R is a differentiable function.

In this study, after reminding some basic definitions and formulas about hypersurfaces
in 4-dimensional Euclidean space, some important invariants of Monge hypersurfaces, such as
unit normal vector field, first and second fundamental forms, shape operator, Gaussian and
mean curvatures are given. Then, at the end of long calculations, the Laplace-Beltrami
operator of Monge hypersurfaces was obtained in E*, and these complex results were proved
by expressing them in the form of a short theorem in an indexed state. Finally, a result for
Laplace-Beltrami minimality is given.

1 GENEL BILGILER VE TEMEL KAVRAMLAR

3 ve 4-boyutlu uzaylarda 6nemli bir ¢caligma alan1 olan Monge (hiper)yiizeyleri ile ilgili
literatirde pek ¢ok calisma bulunmaktadir. Ornegin, [2] numarali ¢alismada yazarlar,
yogunluklu 4-boyutlu Oklidyen uzayda Monge hiperyiizeyeri ile ilgili dnemli sonuglar elde
etmislerdir. [7]’de ise 4-boyutlu Oklidyen uzayinda Monge yamasi ¢alisilmis ve bu yiizeylerin
egrilikleri ile ilgili baz1 sonuclar verilmistir. Bunlarla birlikte, Oklidyen, Minkowskiyan,
Galileyan ve pseudo-Galileyan gibi farkli uzaylarda (hiper)yiizeylerle ilgili farkli ¢aligmalar
icin [1], [3-6], [8-22] numarali kaynaklar incelenebilir.

Simdi 4-boyutlu uzaylarda hiperyiizeylerle ilgili bazi kavramlari hatirlayalim.

E* uzayinda U = (uy, uy, Uz, uy), V.= (Vy,Vy, V3, Vy) VE W = (Wy, Wy, W, W,) keyfi ii¢
vektor olsun. E* de i¢ carpim, bir vektdriin normu ve vektorel ¢arpim, sirasiyla,

(ﬁ, V) = u1V1 + u2V2 + U3V3 + U4V4, (1.1)
llall = v/(u, u)
7
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ve
€1 € €3 €4
uXvXw=det v, v, Vs WV, (1.2)
Wi Wz Wz Wy
seklinde tanimlanir.
E* uzayinda,
M:E3 — E* (1.3

(ug, uz,uz) — M(uy, uy, uz)
= (My(uy, uz, uz), My (uy, uz, uz), M3 (uy, uz, uz), My (uy, uz, uz))

olarak ifade edilen bir hiperylizeyin birim normal vektorii, birinci temel formunun ve
ikinci temel formunun matrissel gosterimleri ise, sirasiyla

N = MurXMug<Mug (1.4)
[[My, XMy, XMy, | '
[811 812  813]
[gij] = |821 822 823 (1.5)
1831 832 833l
ve
rhy;  hyp  hys
[hj] = |hz1 hzz hys (1.6)
Lh;;  hg,  hgs
seklindedir. Burada g;; = <Mui,Muj>, h;; = <Muiu]_,N>' M,, = 3M(u5£:z.u3), iy =
—BZMSL{'I‘I‘_Z’“Q, i,j € {1,2,3) dir.
v
[g;;] matrisinin tersini [g'] ile gdsterilirse,
S = [ay] = [g"]. [hy] (1.7)

esitligi, (1.3) hiperyiizeyinin sekil operatoriinii verir.

(1.4)-(1.6) esitlikleri yardimiyla, E* uzaymda bir hiperyiizeyin Gaussian ve ortalama
egrilikleri, sirasiyla,

det[hi]-]
K = det(S) = 1.8
et = Gty (1.8)
ve
3H = tr(S) (1.9
olarak tanimlanir (4-boyutlu hiperyiizeylerle ilgili detayli bilgi i¢in, [12]’ye bakilabilir).
Ayrica
A A Ags
[Ajj] = [A21 Az Aps (1.10)
Az; Az Ags

ile verilen herhangi bir matrisin determinanti ve tersi ise

https://www.iksadasia.org/

July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

det[Ajj] = —A13A55A31 + A1pA3A31 + Ar3Ag1Az; — A1Ag3Az; — ApAgAgs +
A11A2,A33 (1.11)

olmak tizere,

A22A33 - A23A32 A13A32 - A12A33 A12A23 - A13A22

A23A31 - A21A33 A11A33 - A13A31 A13A21 - A11A23 ) (112)
A21A32 - A22A31 A12A31 - A11A32 A11A22 - A12A21

ij1 —
[A ] det[Aj;]

dir.

2 E¥TE MONGE HIiPERYUZEYLER

Bu béliimde, E*’te Monge hiperylizeyinin Gaussian ve ortalama egrilikleri verilecektir.
U, R’de acik bir kiime iken,
M:U — R*
(ug,uz,uz) — (uyg,uy, uz, F(ug, uy, us)), (2.1)

ile wverilen bir hiperyiizeye Monge hiperyilizeyi denir. Burada F:U - R
diferensiyellenebilir bir fonksiyondur.

(1.4) ve (2.1) esitliklerinden yararlamlirsa, E*’te M hiperyiizeyinin birim normal
vektorii

N = & (Fu,, Fuy Fuy —1) 22)

olarak hesaplanir, ki burada W = \/1 +F% +FE, +F3 veF, = W dir.

Ayrica (1.5), (1.6) ve (2.2) esitlikleri kullanilarak, E*’te M hiperyiizeyinin birinci temel
formu, ikinci temel formu ve bunlarin determinantlari, sirasiyla,

1+F, FyFy, FyFy Fu, Fuu, Fuus
[gll] = FulFuz 1+ Flzlz FuZFU3 ’ [hll] = _Wl FU1U2 FU2U2 Fu2u3 ’ (23)
FuFu, Fu,Fu, 1+FZ Fus Fuguy Fugus
ve
det[g;] = W?,
det[hy ] = —2Fuzu3Fu1u3Fu1u2+Fu3u3Fﬁlu2+F‘1;vl3ulFﬁZu3+Fu2u2(Fﬁlu3—FululFusus) (2.4

_ 07?F(uy,up,u3)

seklinde elde edilir, burada Fuiuj = . Simdi, (1.8) esitliginde, elde edilen

Ouju;j
(2.3) ve (2.4) esitikleri yerine yazildiginda; 4-boyutlu Oklidyen uzaymda (2.1) Monge
hiperyiizeyinin Gaussian egriligi

K= ~2FuzuzFujuzFugup tFugug Fﬁﬂlz +F‘;lv15u1 F52U3 +Fu,u, (F1211u3 ~Fujuy Fusus) (2.5)

olarak elde edilir.

Ayrica birinci temel formun tersi matrissel olarak
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) gll g12 g13
[gV] = [g** g** g*}| (2.6)
g31 g32 g33

seklinde gosterilirse,
2 2 2 2 2 2
11 _ VFRHFY, op  L4FR HFR, g3 14FE +FG,

w2’ w2 w2

12 _ 21 — _ FusFup 13 31 _ _ FuFus 23 32 FupFug
g - g - W2 ) - g - WZ ) - g - WZ

olarak hesaplanir.

Boylece, (1.7) ifadesinde (2.3) ve (2.6) esitlikleri kullamlirsa, E*’te (2.1) Monge
hiperylizeyinin sekil operatorii

1
S=— S21 S22 S23

o 2.7)

Si1 Si2 S13]
S31 S3z Ss3

seklinde gosterilirse, sekil operatoriiniin bilesenleri

S11 = l::111 (FU3 Fu1u3 + Fuz FU1U2) - l::111111(1 + Flzlz + F1213)
S12 = Fu1 (Fu3 Fu2u3 + Fuz Fuzuz) - (1 + F1212 + F1213)Fu1u2
S13 = l::111 (FU3 Fu3u3 + Fuz Fuzug) - (1 + Flzlz + F53)FU1U3
Sy1 = Fu2 Fu3Fu1u3 - (1 + F1211 + F1213)Fu1u2 + Fuz FulFulul
S22 = 1::uz1::1131::112113 - (1 + l::1211 + Flzlg)Fuzuz + Fuz l:u1l::u1uz
Sy3 = Fu2 Fu3Fu3u3 - (1 + F1211 + F1213)Fu2u3 + Fuz FulFu1u3
S31 = Fu3 (FU1FU1U1 + FUZFU1U2) - 1::111113(1 + Flzlz + F1211)
Ss2 = Fu3 (Fuz Fuzuz + FU1Fu1u2) - Fu2u3(1 + Flzlz + Fﬁ1)
S33 = Fu3 (Fuz Fu2u3 + FulFu1u3) - Fu3u3(1 + F1212 + F1211)

olarak elde edilir.

Dolayisiyla, (1.9) ve (2.7) esitliklerinden; 4-boyutlu Oklidyen uzayinda (2.1) Monge

hiperylizeyinin ortalama egriliinin ise

(Fu1u1(1+F1212+Fﬁg)+FuZuZ(1+F1211+Fﬁs)+Fu3u3(1+Fﬁz+Fﬁl)>
—2Fyu; (Fu,Fuyus +Fu; Fugus)—2Fu, Fug Fugu,
3ws3

H=— (2.8)

oldugu goriiliir.

3 E*’TE MONGE HIiPERYUZEYLERININ LAPLACE-BELTRAMIi OPERATORU

Bu béliimde, E* Oklidyen 4-uzayinda (2.1) Monge hiperyiizeylerinin Laplace-Beltrami
operatorii elde edilecek ve bazi 6zel durumlar i¢in Laplace-Beltrami-minimallik durumlari
incelenecektir.

Bir hiperyiizey iizerinde C3-siifindan diferensiyellenebilir bir ¢ = @(x1,x%,x3)|p
(D c R3) fonksiyonun, Laplace-Beltrami operatdrii

10
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3.1)

1 d¢
Ap = ——=Y3 det[g;]g"
¢ e 2 o ( 818" 3 )

olarak tanmlanir.
@ = @(uq,uy,uz) nin Laplace-Beltrami operatorii; (1.11), (1.12) ve (3.1) esitlikleri

yardimiyla agik olarak
( )
0 (822833—833) Pu, +(813823—812833) Qu, +(812823—813822) Pug
0w [detg]
A(p: 1 <+£ (g13g23—g12g33)(pu1+(g11g33—g§3)<pu2+(g12g13—g11g23)cpu3 9 (32)
det[gij] 2 det[gij]
+i (g12323—813822)<Pu1+(g12g13—g11gz3)‘0u2+(g11822—g§2)‘9u3
9us det[g;;] )

\

seklinde yazilabilir.
E* Oklidyen uzaymda (2.1) Monge hiperyiizeyinin Laplace-Beltrami operatdrii AM

seklinde gosterilsin. Bu durumda, (2.3) ve (3.2) esitlikleri yardimiyla, j € {1,2,3,4} i¢in

— 812833) (Mj)y, + (812823 — g13g22)(Mj)u3})

1
Q1,- = W{(gzzgw - g%3)(Mj)u1 + (813823
812833) M)y, + (811833 — 853) M)y, + (812813 — 811823)(Mj)u3}’ ¢ (3.3)

1
Qq = W{(gmgzs -
1
Qs; = W{(gngzs — 813822) (Mj)y, + (812813 — 811823) (Mj)y, + (811822 — 8%2)(Mj)u3} )

olmak iizere
AM = ((AM)4, (AM),, (AM)3, (AM),)
(Ql )ul + (Qzl)uz + (Q31)u3l (le)ul + (sz)uz + (Q32)u3r> (3 4)

- W((ng)ul + (Q2)u, + (Q3)up (Q1)u, + (Q2)u, + (Qa,)u,

seklinde yazilabilir.
Teorem 1. E* Oklidyen uzaymda (2.1) Monge hiperyiizeyinin Laplace-Beltrami
operatori, k € {1,2,3} olmak tizere
2Yi<k FuiFu Fuiu _Fuiui_Ziik Fuiui(Fu )2
AM = Zi3=1 < ( < k1)+(Fu_)2 ( < )> (FU1l Fuz: FU3' _1) (35)
dir.

Ispat. (2.1) Monge hiperyiizeyi icin (3.3) ifadesindeki Qi]. bilesenleri hesaplanirsa

Q 1+F1212+Flz13 Q _ Fy,Fy, Q.. = _ Fy,Fyy Q, = Fup)
1, — w 12 - w 13 — w 14 — W
2 2
Q, = _ Fu,Fy, 0, = 1+FZ +FE, 0, = _ FuyFug 0, = Fu | (3.6)
21 w ) 22 w 23 w 24_ w
0, = _ Fuy Fug 0, =— Fy,Fy, 0, = 1+FZ, +Fg, 0, = Fuy
31 — w 3, — w 33 — w 34 T w J
11
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oldugu goriiliir. Kisaligin hatir1 igin, bu bilesenler i, k € {1,2,3} ve j € {1,2,3,4} olmak
lizere

1+ Biwe (Fy)?, i = igin

Qi,- = —Ful.Fu]., I # jicin (3.7)
Ey, Jj=4icin
seklinde yazilabilir. (3.6) ifadeleri, (3.4)’de kullanilirsa,

(AM)l =
ZFus(FuzFuzus + Fu1Fu1u3) + 2Fu2Fu1Fu1u2 )
u1u1(1 +F2 +F2)— (1+F2 +F2)—F,u,(1+E2 +E2)

)

zuz
(AM)z =

L( Fiyus + F, Fu1u3) +2F, F, F, .y,

u1u1(1 +F2 +F2)— (1 +F2 +F2)—F,(1+E2 + Fu22)>

zuz
(AM)g =

Fuyu, + Fu Fuu,) + 2F, F, F,

u1u1(1 +F2 +F2)—

1Uz

2uz(l +F2 +F2)—F, ., (1+F2 + F,fz)> ’
(AM)4 =

A <2Fu3 (Fu,Fupu, + FulFu1u3) +2F, F, Fy ., )
u1u1(1+Fuzz+Fuzs) (1+F1121+Fuz3) 3”3(1+F1121+Fuzz)

zuz
ve bu esitlikler ile birlikte (3.7) ifadesi ele alinirsa, (3.5) elde edilir ve bdylece ispat
tamamlanir.
Ornek. E* Oklidyen uzayinda
M:U — R*
(uq, Uy, uz) — (Uyq, Uy, Uz, Sinuy + cosu, + uz) (3.8)
seklinde tanimli Monge hiperyiizeyinin Laplace-Beltrami operatorii
AM = A(cosu,, —sinu,, 1,—1)

(2+cos?uq)cosuy +(2+sinuy)sinuy dir.
(2+cos2uq +sin2uy)?

olarak elde edilir, burada 4 =

Asagidaki (a), (b) ve (c) sekillerinde, z = 2 i¢in (3.8) Monge hiperyiizeyinin, sirasiyla,
X5X3X4, X1X3X4 V€ X1X,X, Uzaylarina izdiistimleri goriilebilir.
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Sekil: (3.8) Monge hiperyiizeyinin, Xx;X3X4, X{X3X4; V€ X1XpX; uzaylarina
izdiisiimleri

Ayrica, Teorem 1’den faydalanilarak, su teorem ifade edilebilir:

Teorem 2. (2.1) Monge hiperylizeyi, F(uq,uy,u3) = auy + bu, +cuz +d, a,b,c,d €
R, seklinde tanimli F fonksiyonu i¢in Laplace-Beltrami minimaldir.

Ispat. Bir M hiperyiizeyinin Laplace-Beltrami operatérii AM = 0 ise, bu hiperyiizeye
Laplace-Beltrami minimal denir. Dolayisiyla, Teorem 1’den ispat tamamlanir.

KAYNAKLAR

[1] A.T. Ali, H.S.A. Aziz and A.H. Sorour; On curvatures and points of the translation surfaces in Euclidean 3-space, Journal of the Egyptian
Mathematical Society, (2015), 23, 167-172.

[2] M. Altin, A. Kazan and H.B. Karadag, Monge Hypersurfaces in Euclidean 4-Space with Density, Journal of Polytechnic, 23(1), (2020),
207-214.

[3] M. Altin, A. Kazan and D.W. Yoon, 2-Ruled Hypersurfaces in Euclidean 4-Space, Journal of Geometry and Physics, 166, (2021), 1-13.
[4] M. Altin, A. Kazan and H.B. Karadag, Rotational Surfaces generated by Planar Curves in E3 with Density, International Journal of
Analysis and Applications, 17(3), (2019), 311-328.

[5] M. Altin, A. Kazan and H.B. Karadag, Ruled and Rotational Surfaces generated by Non-Null Curves with Zero Weighted Curvature in
(L3, ax? + by?), International Electronic Journal of Geometry, 13(2), (2020), 11-29.

[6] K. Arslan, B. Bayram, B. Bulca and G. Oztiirk; On translation surfaces in 4-dimensional Euclidean space, Acta et Commentationes
Universitatis Tartuensis de Mathematica, 20(2), (2016), 123-133.

[7]1 B. Bulca and K. Arslan; Surfaces Given with the Monge Patch in E*, Journal of Mathematical Physics, Analysis, Geometry, 9(4), (2013),
435-447.

[8] MLE. Aydin; A generalization of translation surfaces with constant curvature in the isotropic space, J. Geom., 107, (2016), 603-615.

[91 M.E. Aydin and A. Mihai; Translation Hypersurfaces and Tzitzeica Translation Hypersurfaces of the Euclidean Space, Proceedings of the
Romanian Academy, Series A, 16(4), (2015), 477-483.

[10] M.E. Aydin and A.O. Ogrenmis; Translation Hypersurfaces with Constant Curvature in 4-Dimensional Isotropic Space, Int. Journal of
Maps in Mathematics, 2(1), (2019), 108-130.

[11] F. Dillen, L. Verstraelen and G. Zafindratafa; A generalization of the translation surfaces of Scherk, in: Differential Geometry in Honor
of Radu Rosca: Meeting on Pure and Applied Dif. Geometry, Leuven, Belgium, 1989, KU Leuven, Departement Wiskunde, (1991), 107-1009.
[12] E. Giiler, H.H. Hacisalihoglu and Y.H. Kim; The Gauss map and the third Laplace-Beltrami operator of the rotational hypersurface in 4-
Space, Symmetry, 10(9), (2018), 1-11.

[13] T. Hasanis and R. Lopez; Classification and Construction of Minimal Translation Surfaces in Euclidean Space, Results Math., (2020),
75:2.

[14] E. Karaca and M. Caligkan; Ruled Surfaces and Tangent Bundle of Pseudo- Sphere of Natural Lift Curves, Journal of Science and Arts,
(2020).

[15] S. Kazan and B. Sahin, Pseudosymmetric lightlike hypersurfaces, Turkish Journal of Mathematics, 38, (2014), 1050-1070.

[16] S. Kazan, Special weakly Ricci symmetric lightlike hypersurfaces in indefinite Kenmotsu space forms, Theoretical Mathematics
Applications, 7(1), (2017), 41-55.

[17] B.P. Lima, N.L. Santos and P.A. Sousa; Generalized translation hypersurfaces in Euclidean space, J. Math. Anal. Appl., 470 (2019),
1129-1135.

[18] M. Moruz and M.I. Munteanu; Minimal translation hypersurfaces in E*, J. Math. Anal. Appl., 439, (2016), 798-812.

[19] M.I. Munteanu, O. Palmas and G. Ruiz-Hernandez; Minimal Translation Hypersurfaces in Euclidean Space, Mediterr. J. Math., 13,
(2016), 2659-2676.

[20] Z.M. Sipus and B. Divjak; Translation Surfaces in the Galilean Space, Glasnik Matematicki, 46(66), (2011), 457-471.

[21] D.W. Yoon; On the Gauss Map of Translation Surfaces in Minkowski 3-Space, Taiwanese Journal of Mathematics, 6(3), (2002), 389-
398.

[22] N. Yiiksel, M.K. Karacan and Y. Tunger, LCN-Translation Surfaces in Affine 3-Space, Commun. Fac. Sci. Univ. Ank. Ser. A1 Math.
Stat., 69(1), (2020), 461-472.

13
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia



https://akademik.yok.gov.tr/AkademikArama/view/yayinDetay.jsp?id=VEUsdKzwbFL5o8FKWNpPIQ&no=VAWp5jxMDUj5cB0bvOvsDw

5th ASIA PACIFIC International Modern Sciences Congress

THE MOTIVATIONAL CLIMATE IN PHYSICAL EDUCATION IN
GREEK EDUCATIONAL CONTEXT: GENDER EFFECTS

Varela E.A.
Rokka, St.
Mavridis, G.
Ferekidis, K.
Filippou, F.

Department of Physical Education & Sport Sciences/ Democritus University of Thrace/ Greece

Abstract

The aim of this work was to investigate the motivational climate in Physical Education
classes. Additionally, gender had been investigated as a factor in differentiating motivational
climate. In this work took part 263 male (101 or 38.4%2 and female students (162 or 61.6%)
attending the 7" (58 or 22.1%), 8" (117 or 44.4%) & 9" (88 or 33.5%) grade of High School
from all over Greece. For data’s collection the Greek version (Masadis et al, 2019) of
“Motivational Climate in Physical Education Scale (Soini, Liukkonen, Watt, Yli-Piipari, &
Jaakkola, 2014) was used. The scale consists of 18 items researching the four factors -
autonomy, social relatedness, task involvement, ego involvement - of motivational climate.
Data’s statistical analysis included: Descriptive statistics, reliability Analysis, discriminant
and convergent (Composite Reliability -CR- & Average Variance Extracted -AVE) and t-test
for Independed samples was used to examine if the gender differences on motivational
climate. From research’s data’s analysis we claim that: 1. The four factors showed satisfactory
reliability -CR index ranking from .843 (Task involvement) to .915 (Autonomy). 2. The AVE
index showed satisfactory values for the four factors ranking from .521 (Social Relatedness)
to .683 (Autonomy). 3. Task involvement factor gathers the highest value (M=4.31, SD=.50)
and is followed by autonomy (M=3.75, SD=.58). 4. The lowest value is this of “Ego
involvement” (M=2.26, SD=.82). 5. The factor “Ego involvement” is the only factor who is
differentiated from gender (ts1= 9.50, p< .001 & n°= .035) with male students scoring higher
(M=2.45 & SD= .82) than female (M=2.08 & SD= .78). From the analysis of the results, we
come to the following conclusions: a. The professor of physical education through the
programs he designs and the educational methods he uses, he creates the motivational climate
that favors task climate orientation, students’ autonomy, and development of social
relatedness. b. gender become partly differentiating motivational climate. ego involvement.

Key-words: autonomy, social relatedness, task climate, ego climate

INTRODUCTION

Physical Education (PE) is one of the most important courses of the curriculum of both
primary and secondary education, as it offers ample opportunity for students' physical,
mental, psychological and social development (Bourneli, Koutsouki, Zografou, Aggelonidis,
Hatzopoulos, & Agalianou, 2012). The ultimate goal of the PE course is to promote and foster
behaviors and attitudes that will lead students to seek and engage in physical activity after
graduating from school and for the rest of their lives (Slingerland, Haerens, Cardon, &
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Borghouts, 2013 ). Furthermore, as part of the educational process, the PE primary and
secondary education course, aims to prevent and address issues directly related to the physical
and psychological health of students (Bournelli et al., 2012).

Despite the well-documented benefits that active participation in both the PE class and
extracurricular sports activities can offer, students tend to participate less and less in the PE
course as they grow older, while, at the same time, their effort and engagement during their
participation is reduced (Ntoumanis, Barkoukis, & Thegersen-Ntoumani, 2009; lconomescu,
Mindrescu, & Popovici, 2018). It is known that, as children grow into adulthood, their
exercise levels tend to reduce, but, in reality, athletic behavior has been shown to gradually
decrease even during the school years (Papaioannou, Dania, Zabetaki, Kamtsios, &
Christodoulidis, 2016). The greatest decrease appears to occur abruptly during adolescence,
especially in girls (Biddle, Backhouse, & Faulkner, 2004), while the most significant decrease
in participation in physical activity is observed between the ages of 13 to 18 years.

Regarding students' participation in the PE class in the Greek primary and secondary
school environment, there has been a gradual and dramatic decrease in students’ interest in the
subject of physical education, both when transitioning from primary to secondary education
and then further during high school. This fact may be related to a reduction of the teachers'
emphasis on learning and its development (Papaioannou, Marsh, & Theodorakis, 2004). In
particular, it has been observed that, as children get older, they show a significant reduction in
intrinsic motivation to participate in the PE course, they are less project-oriented and more
self-oriented, while they believe that the overall classroom motivation is less learning-
oriented and feel less capable when participating in various sports activities. As a result,
children gradually lose interest in the PE course and find it less useful and challenging
compared to other courses and activities.

The aim of this work was to investigate the motivational climate in Physical Education
classes. Additionally, gender was investigated as a factor in differentiating motivational
climate.

METHODOLOGY
Participants

In this work took part 263 male (101 or 38.4%) and female students (162 or 61.6%),
attending the 7™ (58 or 22.1%), 8" (117 or 44.4%) & 9™ (88 or 33.5%) grade of High School
from all over Greece.

Questionnaire

For data’s collection the Greek version (Masadis et al., 2019) of “Motivational
Climate in Physical Education Scale (Soini, Liukkonen, Watt, Yli-Piipari, & Jaakkola, 2014)
was used. The scale consists of 18 items researching the four factors - task involvement,
autonomy, social relatedness, ego involvement - of motivational climate. More specifically:
the factor task involvement consists of 5 statements (e.g. It is important to keep trying even
though you make mistakes), the factor autonomy consists of 5 statements (e.g. Students have
significant freedom to make choices during PE lessons), the factor social relatedness consists
of 4 statements (e.g. During PE lessons, students “pull together”) and the factor ego
involvement consists of 4 statements (e.g. During PE lessons, students compare their
performance, mainly with that of others).

This was the first time that the questionnaire was used in the Greek educational environment.
Its internal validity showed very satisfactory levels, with Cronbach’s a values ranging from
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.85 (ego involvement) to .90 (social relatedness). These results are similar to those of Soini et
al. (2014) (Cronbach’s o, autonomy = .85, social relatedness = .88, task involvement= .80, and
ego involvement = .78) and Jaakkola, Wang, Soini, and Liukkonen (2015) (Cronbach’s a
autonomy = .85, social relatedness = .88, task involvement = .80, and ego involvement = .78).

Process

The survey was conducted through the Google-Form platform since the special
conditions that prevailed during the survey period, namely the COVID-19 pandemic, did not
allow for the completion of the questionnaire in person. Complete anonymity of the
participants was guaranteed, and the results were used exclusively for research purposes, as
stated at the beginning of the application form.

Statistical analysis

Data’s statistical analysis included: Descriptive statistics (Mean & Standard
Deviation), reliability Analysis, discriminant and convergent (Composite Reliability -CR- &
Average Variance Extracted -AVE) to investigate the internal cohesion of factors and t-test
for Independed samples was used to examine if the gender differences on motivational
climate.

RESULTS
Reliability analysis

The four factors showed satisfactory reliability -CR index ranking from .843 (Task
involvement) to .915 (Autonomy). In terms of discriminant and convergent validity, the AVE
index showed satisfactory value only for the factor ego involvement (.683). In contrast, the
three factors -task involvement, autonomy and Social Relatedness- showed marginally
acceptable values, .521 and .595 and .575 respectively (Table 1).

Table 1. Composite Reliability & Variance Extracted

Construct ltem CR AVE

.705

.587
Task .818 .843 521
involvement 704

A74

.899
Autonomy .788
.788 .854 595
.764
873

717

Social 778

Relatedness .818 .841 575
769

718
Ego .840 915 .683
involvement 794

.660
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As we can see in the table 2, factor “task involvement” gathers the highest value of all the
others and is followed by factors “autonomy” and “social relatedness”. The lowest value is
this of “Ego involvement”.

Table 2. M, SD & gender differences

Factors Total Men Gender differences
Women
M | SD M SD M p
SD | tpey
Task involvement | 4.31 | .50 | 4.30 49 (432 | .51 |.391 .696
Autonomy 3.75 | .b8 | 3.75 58 |3.75 | .59 | .105 916
Social 3.45 | .84 | 3.42 87 | 3.47 | .82 | .505 .614
Relatedness
Ego involvement | 2.26 | .82 | 2.45 83 208 |.79 | 9.50 <2 .001
n°=.035

Gender as a specific distinction of the satisfaction

For the determination of whether there are statistically significant differences in the scale
factors between boys and girls, the t-test for independent samples analysis was conducted.
From the results came out that the factor “Ego involvement” is the only factor who is
differentiated from gender (t 261y = 9.50, p< .001 & n*= .035) with male students scoring
higher (M=2.45 & SD= .82) than female (M=2.08 & SD=.78) (Table 2).

DISCUSSION

One of the most important factors that contribute to students' motivation for active
participation in the physical education course as well as their continuous engagement with
physical activity after school graduation, is the motivation climate that prevails during the
course (Masadis et al., 2019). Therefore, the role of the physical education teacher is decisive,
as he/she is the one who designs the syllabus, chooses the teaching method as well as the type
of feedback allowed. So, the aim of this work was to investigate the motivational climate in
Physical Education classes. Additionally, gender had been investigated as a factor in
differentiating motivational climate.

It should be noted that the research was conducted online, through the Google Form

platform. This fact does not negate the validity of the research since the link was initially
provided to physical education teachers who then shared it with their students who could
subsequently decide whether or not they wished to complete it. Every effort possible was
made to ensure the participants' anonymity. Participants were also assured that the research
data would be used exclusively for scientific purposes.
Regarding the structural validity of this questionnaire, it was assessed using the CR and AVE
indices. The values obtained for these two indices certified the questionnaire's structural
validity, thus the questionnaire was deemed appropriate for use in research in the Greek
educational field. The results of the study are in line with the results of Masadis et al. (2019)
as well as those of Soini et al. (2014) and Jaakkola et al. (2017).

The results show that the climate of motivation that prevails during the PE school
course is project-oriented, promoting students’ autonomy and the development of their social
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relationships to a satisfactory degree. The above results are also confirmed by the low levels
of the ego involvement factor. This proves that the physical education teachers included in the
sample develop and implement teaching programs as well as methods that promote the
autonomy of the students, the development or even strengthening of the social relations
between them and, most importantly, enjoyable learning and a more work-oriented value.
This might be a positive factor, indicating a greater possibility that students will continue to
play sports or participate in extracurricular physical activities even after graduating from
school. The results of this study are consistent with the results of Masadis et al. (2019),
according to which physical education teachers promote methodologies and teaching
strategies that contribute to the development of internal motivation and cooperation between
students while, at the same time, providing them with opportunities to act on their own and
showcase their skills.

Regarding gender as a differentiating factor, it was found that gender differences were
observed only in the ego involvement factor. The results of the survey are partly in line with
and partly differing from the results of other surveys. More specifically, these research results
contradict the results of Masadis et al. (2019) in terms of autonomy - boys are more
autonomous than girls -, task involvement - girls show greater learning-orientation - and
social relatedness levels - girls are more socially oriented. However, they agree in terms of the
ego involvement factor, since in both studies it was found that boys are more ego-oriented.
Furthermore, the results of this study contradict the results of Castro-Sanchez, Zurita-Ortega,
Garcia-Marmol, and Chacon-Cuberos (2019), according to which boys do not believe in
cooperation when solving a problem while girls appear to be more social. Finally, compared
to the research of Jaakkola et al. (2017), both agreements and differences can be found. Both
studies found no gender differences in the task involvement factor, while both indicated that
boys are more ego-oriented compared to girls. The observed differences between studies may
be due to the different ages of the samples or even the different environments in which they
live.

CONCLUSIONS

From the analysis of the results, we come to the following conclusions: a. The
professor of physical education through the programs he designs and the educational methods
he uses, he creates the motivational climate that favors task climate orientation, students’
autonomy, and development of social relatedness. b. gender become partly differentiating
motivational climate.
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A PAGE FROM THE HISTORY OF THE DISASTER:
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Disasters, which are mostly unknown when, where, how and to what extent, due to
human or natural events, negatively affect all or a part of all living things, including people in
the region, make daily life difficult and cause social, economic, physical and social losses in
all areas. is the set of events. Accident is defined as an unintentional and involuntary event,
according to the dictionary of the Turkish Language Association. In order for an accident to
turn into a disaster, many living things must be affected by this event and cannot cope alone
and need help. According to official sources, as a result of the "accident™ in the 4th unit of the
Chernobyl nuclear power plant in Ukraine, which is a part of the former Soviet Union, on
April 26, 1986, the entire reactor heart and a large part of the building were damaged, and a
large amount of radioactive material was released into the environment. The effects of this
accident, which are not taken seriously by many countries including Turkey, still continue
today. With this study, it was aimed to determine how the size of an “accident” reached the
catastrophic stage by taking the Chernobyl accident as an example, by examining before,
during and after the event. As a result of this study, it has been understood that even though it
is called an accident, it can be easily observed with this event that it is always human to turn a
disaster into a disaster, whether it is man-made or natural.

Key Words: Disaster, Accident, Chernobyl

INTRODUCTION
General Concepts

With the definition accepted by international sources, disaster; nature and/or nature,
which causes losses in all aspects of the society physical, social, economic, social, etc.) at the
time it occurs and after it occurs, has such an impact that it interrupts or cuts ordinary life, and
forces the inhabitants of the region to seek help from outside sources because they cannot
cope with their own means. An accident is defined as an unexpected or unintended bad thing
that usually damages something or injures someone.

Since the number of neutrons in the atomic nucleus of a substance is more than the
number of protons, it shows an unstable structure, so it disintegrates by emitting various rays
such as alpha, beta and gamma, by throwing away the excess energy it has to turn into a stable
structure. Substances that break down by scattering rays in this way are called radioactive
material, and this transformation is called radioactivity radioactive fragmentation), and the
excess energy emitted is called ionizing radiation.

Nuclear energy is the high amount of energy that occurs in a short time as a result of
the uncontrolled chain reaction that starts as a result of the absorption of the neutrons, which
are formed by the splitting of the atomic nuclei of radioactive substances by spontaneous or
external intervention Fission) or the merger of two atoms Fusion), by other atoms capable of
transformation in the environment. The power plants that can convert the heat energy released
into electrical energy are called nuclear power plants. The spread of radioactive materials as a
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result of accidents that may occur as a result of human-induced or natural disasters such as
earthquakes, floods and tsunamis that may occur in facilities where radioactive materials are
kept is called nuclear hazard. Although it is very rare in terms of the frequency of occurrence,
nuclear-related accidents have an important place among the human-made disasters when
evaluated in terms of mass destruction power, affecting thousands of people at the same time
in a wide geography and causing long-lasting great destruction. The rapid depletion of energy
resources such as oil, natural gas, coal, and the damage they cause to the environment and the
desire of countries that do not have these energy sources to reduce their energy dependence
have led to the emergence of alternative energy sources such as nuclear energy.

The first nuclear reaction took place on December 2, 1942 at the University of
Chicago. The United States dropped the first of the atomic bombs, the fruit of the Manhattan
Project, the 'Little Boy' on Hiroshima on August 6, 1945, and the second, Fat Man The
Chubby Man) on Nagasaki on August 15. . Experimental Breeder Reactor 1, the reactor in the
US state of Idaho, produced the first nuclear-based electrical energy on December 20, 1951.
There are 435 nuclear power plants in 16% of the UN member states 31 countries). It is
planned to build 164 new nuclear power plants by 2030.

The advantages of using nuclear energy are that it has high potential reserves, provides
a very high amount of energy compared to the raw material volume, the cost of raw materials
is very low, nuclear power plants use less land than other power plants, the fuel is easy to
store for ten years and the facilities are not suitable for nuclear weapons production countable.

With the increasing number of nuclear power plants, the demands for radioactive
materials used as fuel in the power plants have increased as well as the risks on the
environment. Due to radioactivity, it poses a danger due to waste before and during
production. For example, after 1 ton of uranium is obtained, 20 thousand tons of waste
material remains. Used. The difficulty of transporting the fuel from the reactors to the
processing plants and the high-level waste to be buried, and the necessity to establish the
power plants in places with certain geographical features can be counted among the
disadvantages. Nuclear disaster causes physical, mental, emotional and economic damage to
people and also causes serious effects on future generations. It is a disaster that deeply affects
cancer, disabled and stillbirths and genetically.

It uses the International Nuclear and Radiological Event Scale INES) to determine the
severity of nuclear accidents based on their effects. Figure 1) Although radiation accidents are
rare, there has been a significant increase and death in the last 50 years. It is known that
radiation-related accidents in the world are generally caused by natural disasters and human
errors. Between 1944 and 1977, there were 392 radiation accidents, 38 of which were fatal,
and 113 people lost their lives. The most well-known of the worldwide nuclear accidents, the
"Windscale Nuclear Reactor Accident™ in Scotland in 1957, the "Three Mile Island” in 1979
in the United States Nuclear Power Plant Accident” is the “Chernobyl Nuclear Power Plant
Accident” in 1986 in current Ukraine Former USSR) and most recently the “Fukushima
Nuclear Power Plant Accident” in Japan in 2011 due to the tsunami caused by the earthquake.
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Chernobyl accident

The Chernobyl Disaster is the deadliest nuclear accident in recent history on nuclear
INES 7 scale, which took place at the reactor number 4 of the Chernobyl Nuclear Power Plant
near the city of Pripyat in the Soviet Union on April 26, 1986. Northwest Europe was exposed
to radioactive fallout. According to official figures, 237 people were exposed to excessive
radiation in the first days after the accident, and 31 of them died within the first three months.
After the accident, 135,000 people living in the region were evacuated. The medium and long-
term environmental effects of the accident are still under investigation.

Chernobyl is a city located near the Belarusian border, 130 km from the city of Kiev in
the north of Ukraine. 49,000 people live in Pripyat city, which is 3 km from the power plant,
and 12,500 people live in the city of Chernobyl, which is 15 km away from the power plant.
The estimated total population in the area of the power plant with a diameter of 30 km at the
time of the accident was between 115,000 and 135,000. Today, only 1000 people, who have
been partially abandoned due to the disaster, live here.

Chernobyl Nuclear Power Plant, Ukraine, and RMBK - is a power plant with 4 nuclear
reactors of type 1000. 1 in the plant. and 2 . units built in 1970 and 1977, 3 . and 4 . units were
completed in 1983. Two more units were under construction at the time of the accident Figure
2). Before the incident, this facility was inspected by ENT specialists between 1979-1986 and
many deficiencies were reported beforehand. It was later found out that these reports were
under the carpet and that those who carried out this study were not aware of them.

VACUUM BUILDING REACTOR BUILDING TURBINE HALL
Dousing tank l

Steam generators
Air filter system Emergency and standby

power generators

Transmission tower

Generator f

Pressure relief valves  Collection basin Reactor Turbines Cooling water from lake/sea

Figure 2. RMBK - 1000
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The Cheronobyl disaster was actually an experimental accident. It was made to check
whether the safety systems would work against accidents that may occur due to the
simultaneous loss of refrigerant and interruption of the mains current, which is one of the
accidents that form the basis of the design in terms of nuclear safety. In such a case, the
pumps of the emergency cooling system that will be activated are normally supplied by the
mains. If the mains goes out, the supply is made by independent diesel generators. There is a
25 second delay between the mains power cut and the diesels starting and feeding the pumps.
As a result of such an accident, the reactor is immediately stopped and the rotation of the
turbine generators begins to slow down with the flywheel inertia. The purpose of the
experiment was to test whether the rotational energy of the generator flywheels would feed
the emergency cooling pumps at the desired voltage for 25 seconds until the diesel generators
were activated.

At 00:00 on 25 April, the experiment was started with the reactor starting to power
down. Later;

v At 00:00, the reactor power was reduced to 50%. As part of the test, one of the
turbines was disabled and all steam was sent to the other turbine. The emergency cooling
system has been disabled. Due to the energy requirement, the reactor was operated for 9 hours
in this condition.

v Power reduction continued at 00:10. It started to go down to 700 MW th
minimum limit).

v 26 April 00:28 at low power value, since local auto power control is difficult,
global auto power mode was switched, but power level dropped to 30 MW th because power
stop setting was not set to 700 MW th. Vapor production in the heart decreased and the xenon
concentration increased.

v More control rods were pulled up at 01:00 than the operating instructions
allowed. The reactor could only be stabilized at 200 MW th power, since the excess reagent
was greatly reduced. Although the operation of RBMK reactors at this power level is
inconvenient in terms of safety, it was decided to conduct the experiment.

v At 01:03, 2 recirculation pumps were activated. The increased flow amount
caused a decrease in steam production, a decrease in the water level in the steam separators
and a decrease in system pressure. The control rods were pulled higher to compensate for the
negative reactivity caused by the decrease in the amount of steam.

v At 01:19, the feed water flow amount was increased to three times the normal
value to raise the water level in the steam separators.

v The amount of steam approaching zero in the cooling channels at 01:20
brought the cooler temperature closer to the saturation temperature throughout the entire
channel.

v At 01:19:58 the steam bypass valves were closed to normalize the system
pressure.

v At 01:22:10, it was decided that the water level in the steam separators had
reached its normal value, and the feed water flow was suddenly reduced to 2/3 of the thermal
equilibrium value. The coolant temperature, which was already close to the saturation
temperature, rose and the channels began to boil.

v The control rods were pulled down to keep the power level constant against the
positive reactivity created by the steam production that started suddenly at 01:22:10.

v At 01:22:45, the rise of steam production was stopped, the system pressure was
brought to the desired value. It was determined that the neutron flux accumulated in the upper
parts of the heart, and there was less negative reactivity than the safety criteria predicted to
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stop the reactor urgently. In this case, the reactor should have been stopped immediately, but
it was decided to continue the experiment.

v At 01:23:04, the steam valve to turbine 8, which was reserved for the
experiment, was closed. Since the safety system that automatically stopped the reactor was
already turned off, the system pressure increased, the amount of coolant passing through the
heart began to decrease, which caused the boiling to start from the entrance of the channel. In
addition, the reactor was in an unstable region in terms of operating power and
thermohydraulic.

v At 01:23:21, it was detected that the power increased slowly.

v At 01:23:40, the emergency stop signal came on on the control panel. The
operator pressed the reactor stop button and the control rods began to move down.

v At 01:23:44 the power level reached 100 times the nominal value within 4
seconds. The slow drop rate of the control rods could not prevent the power increase. As a
result of the uncontrolled increase in power, the fuels overheated, the fuel envelope melted,
the hot parts came into contact with the water, causing a steam explosion.

v The shock caused by the explosion lifted the 1000-ton reactor lid, the control
rods jumped out of the heart, about 30% of the fuel in the heart melted and disintegrated. A
second explosion followed a few seconds after the first explosion. Although the reason for
this is not fully understood, the opinion that it may be the result of a number of chemical
reactions such as graphite-steam interaction comes to the fore.

From this moment on, the series of events that will turn the event from accident to
disaster is accelerating.

v It was incorrectly reported to the reactor employees, authorized institutions and
organizations as a fire that occurred as a result of the explosion of the system control tank and
was taken under control.

v The radiation measurement devices of the reactor employees were limited to
the maximum value of 3.6 Rontgen. There are 2 devices capable of measuring up to 1000 x-
rays in their warehouses, but 1 device that can measure up to 1000 x-rays was inaccessible
because it was located in Unit 4. The staff continued to carry out their work without any
personal protective clothing, taking as reference the devices measuring up to 3.6 x-ray values.

v The explosion is reported to the fire department as a roof fire. Since correct
information is not provided, the response personnel who arrive at the scene without adequate
and correct equipment intervene in the incident without taking protective measures such as
protective equipment and iodine tablets before the intervention. 31 of the firefighters who
extinguished the reactor lost their lives by being exposed to high radiation. Even if the
firefighters who arrived at the scene report that there is a common metallic smell in the
environment, they are not taken seriously. It was understood after the events that this was
caused by the radioactive iodine-131 isotope in the radioactive cloud content.

v Among the first attempts to extinguish the burning reactor were firefighters'
intervention in the reactor with cold water. This effort was terminated after 10 hours. More
than 30 military helicopters flew over the burning reactor from April 27 to May 5. In order to
control the fire and trap the radiation, 2400 tons of lead and 1800 tons of sand were left from
these helicopters.

v Heat accumulated under the materials dropped from the helicopters. The
temperature in the reactor increased once again with the scattered radiation. In the final phase
of firefighting, the reactor core was cooled with nitrogen. The fire and radioactive release
could only be brought under control on 6 May.

As these efforts did not yield any results, the situation was worsened by the fact that
the Soviet authorities concealed the information about this disaster at the beginning, remained
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silent, and the necessary precautions were not taken. The public was not informed at the time
of the incident. The public gathered around the power plant to monitor the fire. The public's
evacuation plan was not prepared. There is no limitation and information about daily life.
Public institutions and organizations operating such as education and training continued their
activities normally.

An abnormal level of radioactive material is detected at the Forsmark Nuclear Power
Plant in Sweden 36 hours after the nuclear accident at the Chernobyl Nuclear Power Plant.
The plant was alarmed with the thought that there was a leak. As a result of the investigations,
it was determined that the radioactive pollution they detected was not caused by the Forsmark
Nuclear Power Plant. A brief examination revealed that the radioactive particles got on the
workers' feet while they were outside. In order to investigate the source, jets and helicopters
were collecting samples over the Baltic Sea and the direction of the source was determined
exactly as Chernobyl with the samples they collected. Sweden claims that its facilities in
Chernobyl may be responsible for the radioactive waste in this incident. After it was reflected
in the world press, the USA determines the Chernobyl event in satellite images. After that,
47,000 Pripiyat residents are evacuated by 1,200 buses and 200 trucks, for a few days, 9 days
after the event. A thirty-kilometer-wide exclusion zone is being created around the facility.
All animals on 2000 m2 of land were culled. Trees are cut down and buried in the ground. Car
burial areas are determined for vehicles in the vicinity.

Meanwhile, the decontamination work continues. In order to ensure that the melted
fuel in the reactor core pierces the plant floor and does not mix with the soil and groundwater,
mine workers are having excavation works on the ground. 400 miners were brought from Tula
and Donbass, Ukraine, to cool the excavated ground by filling it with liquid nitrogen. 2 Moon
robots and 3828 soldiers are used to clean the graphite waste from the roof. As the radiation
rate on the roof: 17 thousand x-rays, 90% of these military personnel die before they can see
their forties.

CONCLUSION AND DISCUSSION

As a result of an experimental accident at the Chernobyl Nuclear Power Plant, a steam
explosion occurred as a result of the fire, resulting in a meltdown and a large amount of
radioactive material released. In the accident, the reactor number 4 of the power plant
exploded, the roof of the building was blown up and the reactor became completely unusable.
This explosion had various negative effects in Ukraine, Belarus and Russia. Within ten days, a
high rate of radioactive material 1019 Bq) was emitted Figure 3). The emitted radiation
reached as far as Europe and even Asia North America, especially Belarus and Russia.
radioactive clouds; Radioactive clouds formed after the explosion in Chernobyl reached
Marmara on 3 May 1986 Saturday, Western Black Sea on 4-5 May, Sivas via Cankir1 on 6
May, and Trabzon-Hopa on 7-9 May. then radioactive particles spread all over Turkey.

As a result of an experimental accident at the Chernobyl Nuclear Power Plant, a steam
explosion occurred as a result of the fire, resulting in a meltdown and a large amount of
radioactive material released. In the accident, the reactor number 4 of the power plant
exploded, the roof of the building was blown up and the reactor became completely unusable.
This explosion had various negative effects in Ukraine, Belarus and Russia. Within ten days, a
high proportion of radioactive material (1019 Bq) was dispersed. (Figure 3). The emitted
radiation reached as far as Europe and even Asia North America, especially Belarus and
Russia. radioactive clouds; Radioactive clouds formed after the explosion in Chernobyl
reached Marmara on 3 May 1986 Saturday, Western Black Sea on 4-5 May, Sivas via Cankiri
on 6 May, and Trabzon-Hopa on 7-9 May. then radioactive particles spread all over Turkey.
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Figure 3. Distribution of Radioactive Contamination in the Chernobyl Area

Depending on the atmospheric situation, the amount and content of contamination
varied. These include 13liodine 131l), 137Caesium 137Cs), 90Strontium 90Sr) and
239Plutonium, and several residual products e.g. 241Americium) was found. Among them,
10131 has only a few days of half-life, while many others have years or even centuries
(137Cs, 90Sr and 239Pu 30, 29 and 24,000 years). The storage of radioactive iodine-131 in
the thyroid glands acutely stops the functioning of the thyroid glands and then causes cancer.
Others are also known to have quite dangerous effects.

They have the capacity to last for a long time, hundreds of kilometers away from
Chernobyl. Maps and charts showing the effects of the Chernobyl accident on Europe show
that the radioactive fallout spread over a wide area and directly affected many countries in
Europe; There are still doubts that the reason for the increase in cancer cases, cardiovascular
disease, congenital defects and spontaneous abortions cases in the country is the Chernobyl
accident.

According to the World Health Organization, more than 600,000 workers responded
to the nuclear disaster after the accident, and many were exposed to radiation. The estimated
cost was 18 billion rubles. The number of people who died during the accident was around
4,000-93,000 people, and after the event, about 600,000 people, who were used to isolate the
power plant, got cancer or died as a result of the radiation they were exposed to, but this
number was covered by the USSR government and only 31 people were recorded. In addition,
it is considered that the long-term consequences of radiation spread over a very large area are
more severe.

Dizziness, vomiting and fatigue, generate burns or eye damage and death were
observed depending on the dose and duration due to high acute radiation in those who were
first exposed to the event. Long-term effects were observed in the form of diseases consisting
of differences in the levels of antioxidants, immunity and hormones of people. The
environmental consequences of the accident were examined in a report prepared by the
International Atomic Energy Agency. According to the UNSCEAR report, it was confirmed
that 64 out of 4,000 people who were exposed to high doses of radiation from the accident
until 2008 died as a result of radiation. Information on 200,000 emergency response workers,
116,000 rescued people, and 270,000 people evacuated from contaminated areas was
compiled in the created Chernobyl Forum. The total radiation dose received by these purge
personnel is estimated to be 60000 thousand sievert 6 million rem). The deaths of 50
emergency response workers who died shortly after the accident due to acute radiation
syndrome and thyroid cancer due to radiation and other types of cancer related to radiation.

In 2006, the results of the Chernobyl Forum study were followed up with a different
methodology in the International Journal of Cancer, a peer-reviewed journal, and the survival
rates of people who were reported to have died due to cancer and who were diagnosed with
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cancer were examined in a way that would not allow any discussion. As a result of their
modeling, they suggested that 16,000 people exposed to radiation will get thyroid cancer and
25,000 people will get other cancers by 2065, and the rate of cancer will be several hundred
million by this date. The European Green Party, on the other hand, stated in the TORCH
report it commissioned in 2006 that it predicted that the number of people diagnosed with
cancer would be 60,000 and that 30,000 would die due to cancer. Greenpeace, on the other
hand, announced that more than 200,000 people will get cancer due to the accident. The non-
profit organization called the Union of Concerned Scientists stated that in the evaluations
made according to the non-linear threshold model, the radiation rate close to zero is not
added, therefore, when a wider geography is included in the results, 50,000 due to the
accident. He announced that they estimate that more than 25,000 people will get cancer and
25,000 of them will die.

After the explosion, cancer rates increased dramatically in Ukraine and Belarus.
Children were most affected by this increase. Radioactive isotopes found in radioactive clouds
were scattered and accumulated in various countries.

In another study, increased albinism was detected in humans and other species due to
early skin melanocyte reduction due to decreased antioxidant activity.

Miiller in 2006,2011, 2015; Evaluating the studies, he emphasized the effects of
Chernobyl, whether cancerous or many other carcinogenic, mutagenic and cytogenetic
abnormalities. In addition, in a study he carried out, he determined that the birds in the region
exposed to high radiation in Chernobyl had a smaller than normal brain and head diameters
(12.6%) without any changes in other body structures, and suggested that this may be caused
by the decreased antioxidant stores due to the increase in oxidative stress, and this may cause
a decrease in cognitive ability (Table 1).

The chemist Valeri Legasov, who was the biggest supporter of the government and the
head of the team in the cleaning works after the explosion, filled 5 tapes in which he
explained the Chernobyl incident with all its truth and committed suicide 2 years after the
event. Victor Bryukhanov, Anatoly Dyatlov and Nikolai Fomin, who were responsible for the
incident, were each sentenced to 10 years of hard labor.

The clothes of the firefighters who took part in the Chernobyl disaster are still in the
Pribyat city hospital. It still contains high doses of radiation even today. None of the people
who went to the railway bridge to watch the fire caused by the explosion in Chernobyl
survived. In a short time they were all dead. After this event, this bridge was named the bridge
of death.
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Results

But life still goes on. People are forgetful if not history. The abandoned site of the
Chernobyl reactor accident has been open to the public and tourist visits since authorities
announced it was safe to visit in 2011. Within the scope of the seven-hour excursion program,
after the reactor area is toured, a few kilometers away, we go to the city of Pripyat, which was
built for the power plant workers and their families. Disaster Tourism).

As a result, a disaster may be caused by nature or human beings, but even this event,
which is a leaf from the pages of history, shows that it is man who turns an experiment into an

accident and an accident into a disaster.

https://www.iksadasia.org/

28

July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

REFERENCES

Acar H., Cakabay B., Bayrak F., Evrenkaya T 2011). Effects of the chernobyi disaster on thyroid cancer incidence in Turkey after
22 years.ISRN Surg 2011;257943. DOI 10.5402/2011/257943.

Bromey EJ, Havenaar JM, Guey LT 2011). A 25 year retrospective review of the psychological consequences of the Chernobyl
accident. Clin Oncol; 23: 297-305.

Chernobyl Forum 2005). Chernobyl: The True Scale of the Accident. 20 Years Later a UN Report Provides Definitive Answers
and Ways to Repair Lives, IAEA, WHO, UNDP.

Chernobyl accident using the DREAM model 2002) p.411, 10.07.2021.
Chernobyl Nuclear Power Plant Epidemiologic Reviews, Volume 27, Issue 1, p.56-66, 10.07.2021 DOI: 10.1093/epirev/mxi012.
Caliskan S. 2009). Tiirkiye nin Enerjide Disa Bagimlilik Ve Enerji Arz Giivenligi Sorunu Dumlupina Un. Sbd; p:25.

Demidchik YE., Saenko VA., Yamashita S 2007).Childhood thyroid cancer in Belarus, Russia,and Ukraine after Chernobyi and at
present.Arq Bras Endocrinol Metaboi; 515):748-62.

Dagdemir A.2009). Childhood thyroid cancers.Turkiye Kiinikieri J Pediatr Sei;54):121-30.
Dogruluk M ., Ayhan D., Nalan K., Murat K. 2018). Afet ve Risk Dergisi;12):137-153.
Dasdag, S. 2010). Iyonlastiric1 radyasyonlar ve kanser. Dicle Tip Dergisi; 372).

Demircioglu F., Sayict Y. 2013). Rize Boige Egitim ve Aragtirma Hastanesine Bagvuran Kanser Hastalarinin Tam Oranlan ve
Cernobil Kazasinm Etkileri. Turkiye Klmikleri J Med Sei;334):1069-76.

Es, H., Mercan, S. L., & Ayas, C. 2016). Tiirkiye i¢in yeni bir sosyo-bilimsel tartigma: Niikleer ile yasam. Turkish Journal of
Education; 52), 47-59.

Gokharman., D , Aydn., S , Kosar., P. 2016). Radyasyon Giivenliginde Mesleki Olarak Bilmemiz Gerekenler. SDU Saglik
Bilimleri Dergisi; 7 2), 35-40.

IAEA, Vienna, 2006). Environmental Consequences of The Chernobyl Accident and Their Remediation. Twenty Years of
Experience.

Eryilmaz M. 2007). Niikleer ve Radyolojik Afetler , Afet Tibbu cilt I1.

European Union 1998). Atlas of Caesium Deposition on Europe after the Chernobyl Accident, EU Publication EUR 16733.
Giinay U., Meral A., Sevinir B. 1996). Pédiatrie maiignancies in Bursa, Turkey. J Environ Pathol Toxicol Oncol;152-4):263-5.
Giinalp, B. 2017). Diinyada ve Ulkemizde Niikleer ve Radyolojik Kazalarin Tarihgesi.

IAEA. 2005). Chernobyl: The True Scale of the Accident. Retrieved from
https://www.iaea.org/newscenter/pressreleases/chernobyl-true-scale-accident

In: Bennett B., Repachoi M.,Carr Z. 2006). Report of the UN Chernobyi Forum Expert Group "Heaith". Geneva: WHO; p.3-4.

Ivanov VK., Gorski Al., Tsyb AF., ivanov Si., Naumenko RN., lvanova LV. 2004). Solid cancer incidence among the Chernobyl
emergency workers residing in Russia: estimation of radiation risks. Radiat Environ Biophys;43 1):35-42.

Kadioglu, M. 2008). Modern, Biitiinlesik Afet Yonetimin Temel ilkeleri. Afet Zararlarim Azaltmanin Temel Ilkeleri, cilt 1.
Kilig N. 2017). Cevre ve Dis Politika liskisi: Cernobil Kazasi ve Tiirk Dis Politikasina

Yansimasi, 4 1):151- 179. DOI: 10.17336/igusbhd.305639.

Korkusuz M. H. 2012). Niikleer Santral Isletenin Hukuki Sorumlulugu. Beta Yaynlari.

Mgller, A. P., Mousseau, T. A. 2006). Biological consequences of Chernobyl: 20 years after the disaster. Trends Ecol. Evol; 21,
200-207.

Moller AP., Mousseau TA. 2015). Strong effects of ionizing radiation from Chernobyl on mutation rates. Sci. Rep; 5, 8363.
DOI:10.1038/srep08363).

Moller AP., Mousseau TA 2011) Conservation consequences of Chernobyl and other nuclear accidents. Biol Con;s 114: 2787—
2798.

Ozati D., Goker H., Biiyiikacik Y., Sayinalp N., Haznedaroglu IC., Ozcebe 1. 2009). The effect of the chernobyi disaster on the
occurrence of aduit acute leukemias in Turkey]. Turkiye Kilinikleri JMed Sei;292):388-94.

Ozkan A. 2016). Giivenlik Paradigmasinda Siniragan Bir Cevre Sorunsali: "Niikleer Zarar" 1. Alternatif Politika;81),128.

Pukkaia E., Kesminiene A., Poliakov S., Ryzhov A., Drozdovitch V., Kovgan L., et al. 2006). Breast cancer in Belarus and
Ukraine after the Chernobyl accident. Int J Cancer;1193):651-8.

Rahu M. 2003). Health effects of the Chernobyl accident: fears, rumours and the truth
DOI: 10.1016/S0959-804902)00764-5.

Saygin H., Kiipeli T., Kiigiiksahin A., Demir A. 2006). Giivenlik Boyutunda Niikleer Enerjinin Sorunlar ve Tiirkiye. Giivenlik
Stratejileri Dergisi; 33), Sayfa 7-20 14).

29
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Taneri F., Kurukahveciogiu 0., Ege B., Yilmaz U., Tekin E., Cifter C., et al. 2005). Prospective analysis of 518 cases with
thyroidectomy in Turkey. Endocr Regul;393):85-90.

Topcuoglu S., Kut D., Esen N., Gungor N., Olmez E., Kirbasoglu C. 2001). ;3,Cs in biota and sediment samples from Turkish
Coast of the Biack Sea, 1997-1998. J Radioanal Nuci Chem ;2502):381-4.

Torok S., Borgulya G., Lobmayer P., Jakab Z.,Schuier D., Fekete G 2005). Chiidhood leukaemia incidence in Hungary, 1973-
2002. Interpoiation modei for anaiysing the possible effects of the Chernobyi accident. Eur J Epidemiol;2011):899-906,

Tiirkkan A. 2006). Cernobii Nilkleer Santral Kazasmm Tiirkiye'ye Etkisi. Cernobil Niikleer
Kazasi Sonrasi Tiirkiye'de Kanser. Ankara: Turk Tabipier Biriigi Yayiniari;p.45-72.

Tiirkiye Atom Enerji Kurumu , http://www.taek.gov.tr/

Uluslar arast Atom Enerji Ajanst, https://www.iaca.org/
Unalan G. 2003). General Evaluation Of Energy Resources Of Turkey .Geotogicat Engineering Journal; 27, 17-44.

V.Kartov, 2013), Chernobyl accident: Causes, consequences and problems of radiation Measurements DOI:
10.1016/J.RADMEAS.

Wikipedia, 2021), Cernobil Faciasi, 10.07.2021 .https://tr.wikipedia.org/wiki/Cernobil Faciasl

Worid Heaith Organization.2006). Heath effects of the Chernobyl accident and speciai heaith care programmes.

Zonenberg A., Zarzycki W., Leoniak M. 2006). The effect of Chernobyl accident on the deveiopment of malignant diseases-
situation after 20 years. Endokrynoi Poi;573):244-52.

30
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia



http://www.taek.gov.tr/
https://tr.wikipedia.org/wiki/Çernobil_FaciasI

5th ASIA PACIFIC International Modern Sciences Congress

ACT LIKE NATURE FOR SUSTAINABILITY

Res. Assist. Merve TEMIZ

Canakkale Onsekiz Mart University, Faculty of Architecture and Design, Department of Landscape Architecture
ORCID: 0000-0002-6662-4399

Assoc. Prof. Dr. Alper SAGLIK

Canakkale Onsekiz Mart University, Faculty of Architecture and Design, Department of Landscape Architecture
ORCID: 0000-0003-1156-1201

ABSTRACT

Mankind has sought various solutions to the problems it has faced for millions of years
and has continued its life by imitating nature as a matter of existence. Various organisms,
ecosystems and behavioral features in nature were examined and problems were solved with
various simulations. In this relationship between man and nature, different experiences have
revealed various designs in the built environment. Thus, various approaches have been
adopted for an ecologically based sustainable environment in science and technology. One of
these approaches created with the help of various technologies inspired by nature is the
understanding of biomimicry. Biomimicry is an innovative approach that produces sustainable
solutions to the problems experienced in our environment by imitating various organisms or
ecosystems existing in nature in form or shape. With biomimicry, there are not only solutions
developed by nature, but also various design strategies, mechanisms and systems. Thanks to
biomimicry, sustainable practices are possible by understanding nature and developing
production models. As a result of environmental disasters that come with climate change,
people have understood that problems can be found in nature-based solutions, and the ideas of
returning to nature and finding in nature have increased. With the ideas developed, solutions
can be found to problems such as environmental destruction, clean water, energy and
transportation. For years, various biomimicry designs have been created in engineering,
architecture, textile and various sciences. The aim of this study is to bring a new perspective
to the problems encountered in the city periphery by examining the basic principles of
biomimicry. The main focus of the study is to reveal the interaction of biomimicry
understanding with landscape architecture by producing nature-based solutions to urban
problems. In the study, it is argued that the understanding of biomimicry should also advance
in the field of landscape architecture, which acts with sustainable approaches, and the
necessity of increasing nature-based solutions. It has been suggested to find solutions to the
problems experienced in today's cities by utilizing the systems found in nature and to create
sustainable living spaces by increasing the quality of life in the cities.

Keywords: Biomimicry, Nature, Innovation, Sustainability

1. INTRODUCTION

Although cities constitute a general settlement in terms of historical and social
conditions, they express a structure that includes differences. Complex social organizations
for the formation of cities first emerged in Mesopotamia, and the first cities in the modern
sense were established in this region between 3500-4000 BC. Cities have undergone a great
change since they first emerged (Pustu, 2006).
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When the first human settlements appeared millions of years ago, the human population
was so sparse that it could be expressed not in hectares but in density per square kilometer,
and nature was rich in flora and fauna. People have also changed their living spaces by
consuming plants and animals in line with their needs (Chapman, 2019). In line with these
developments in the world, the concept of urbanization has emerged. Problems such as
population growth, consumption of natural resources, and wars that emerged with
industrialization and urbanization have adversely affected the natural environment. In the last
50 years, the population has doubled and most of the resources have been depleted. In the
history of humanity, the balance of nature and the idea of sustainability have been severely
damaged (Seymenoglu, 2019). Especially in urban areas, the issues of space, sustainability
and livability were questioned. The unplanned and uncontrolled works and the pressure on the
cities caused the existing tissue to be damaged, various environmental problems and a
decrease in the quality of life. With the destruction of natural resources and the deterioration
of ecological balance, the concepts of sustainability have come to the fore.

The carbon footprints we create in all areas of our daily life, in all spatial frameworks,
cause significant environmental problems. Depending on the effects of global climate change,
struggle areas such as heat island effect, air pollution, flood disasters, deprivation of green
areas, loss of biodiversity, drought, food security show that the relationship of cities with
nature needs to be reconsidered. Solution proposals for emerging problems need to be
developed quickly. The solutions produced and developed should bring sustainable solutions
with future goals that are compatible with the natural balance and ecological structure.
Various studies are carried out to address the environmental problems that occur in the
environment we live in and to eliminate them. One of these studies is the understanding of
biomimicry, which is a nature-based approach.

Throughout history, people have produced many solutions to the problems faced by the
evolution of nature. These solutions have been passed down from generation to generation. In
the 1990s, Benyus added the concept of biomimicry to the literature, examined the models of
nature, and then explained that it is a sustainable science that takes into account the forms,
processes, systems and functions of nature for the problems of living things (Benyus, 2002).

With this study, it is aimed to bring a new perspective to the problems encountered in
the city periphery by examining the concept and basic principles of biomimicry. In the study,
the importance of biomimicry in the field of urban design and landscape architecture was
mentioned by giving examples of biomimicry at various levels.

2. WHAT IS BIOMIMICRY?

Mankind has been in interaction with many living species in nature since its existence.
With the interaction they established, they observed the flawless order of nature and tried to
make their own lives easier by imitating the living patterns of other living things (Bilmen,
2019). Thus, by examining the characteristics of living things in nature, many problems were
solved as a result of various simulations.

In the field of science and technology, various approaches have been adopted to create
ecologically based sustainable living spaces. One of these approaches created with the help of
various technologies inspired by nature is the understanding of biomimicry. This concept,
which comes out as Biomimetic Science, tries to find solutions to existing problems by
making use of ecosystems, organisms and behavioral features in nature (Pedersen-Zari, 2010).
In summary, biomimicry is an innovative discipline that explores nature's best ideas, imitates
these designs, and develops them for people's problems.
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2.1. Definition and Etymology of Biomimicry

Biomimicry comes from the Greek words bios, meaning life, and mimesis, meaning
imitation. The idea of imitating nature is a very old idea and dates back to the existence of
humans. Biomimicry is a branch of science that emerged with the change and development of
learning from nature. With the development of technologies with the industrial revolution, it
was possible to examine nature at the atomic level. Thus, the idea of imitating nature was
transferred to scientific knowledge and research. New approaches have begun to be sought in
order to produce more livable spaces and to be a solution to human problems (Steadman,
2008).Biomimicry was first made in history by US Air Force Base Jack Steele in 1960 with
the name “Bionics”. In 1969, the American biophysicist Otto Schmitt used the term
“Biomimetics” in an article he presented at the International Congress of Biophysics in
Boston. In 1997, biologist and science writer Janine M. Benyus coined the term biomimicry in
her book “Biomimicry: Innovation Inspired by Nature” (Avci, 2019). Benyus, in her book,
explains that by examining animals, plants and many other living, non-living and all
formations in nature, revealing the working principles of these systems, it has an important
meaning for scientists to produce new ideas (Benyus, 2002).

On the basis of biomimicry, it includes biology as well as science branches such as
zoology, anatomy, botany and chemistry. Inspiring new designs by imitating animate and
inanimate objects entered the literature at the end of the 20th century; It has been
systematically discussed what the forms of learning, inspiration and adaptation from nature
can be and how they can be used in different information/technology fields (Selguk and
Sorgug, 2007). Over the years, a rich source of biomimicry has been created by developing
extraordinary qualities for nature, survival, efficiency and performance, and it is aimed to
benefit from these resources to achieve the goal of sustainability (Oguntona and Aigbavboa,
2017).

2.2. Biomimicry Principles

After introducing the concept of biomimicry, Janine Benyus presented healthy and long-
lasting design ideas that imitate the life and functioning of nature in all the design examples
she gave about nature. As a result of the studies carried out by examining nature and being
inspired by nature, the working principles of nature were internalized and the principles of
nature consisting of 9 items were formed:

Nature runs on sunlight.

Nature uses only the energy it needs.

Nature fits form to function.

Nature recycles everything.

Nature rewards cooperation.

Nature banks on diversity.

Nature demands local expertise.

Nature curbs excesses from within.

Nature taps the power of limits (Benyus, 2002).

All living things in nature are in an absolute relationship with each other. What is waste
for one can be a source of life for other living things. Thus, it is possible for both lives to
continue by benefiting from each other's lives. The principles created by this flawless
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functioning in nature support the cycle. The following principles are important for a correct
design with the understanding of biomimicry (Figure 1) (Baumaster, 2013).

Incorporate Diversity

Maintain Integrity
Through Self-Renewal

(] Embody Resilience
Through Variation,
] Replicate Redundancy, and
D 2

] Leverage
Cyclic Processes

that Work | Use Readily
Available Materials
and Energy

[] Integrate the
Unexpected

] Reshuffle
Information

| Use Feedback Loops

1 Cultivate Cooperative
Relationships

LIFE CREATES
CONDITIONS
CONDUCIVE
[] Self-Organize TOLIFE [ Break Down Products
into Benign Constituents

[ Build from the

Bottom-Up [ Build Selectively
with a Small Subset
of Elements

Do Chemistry
in Water

[ Combine Modular
and Nested

Components ] Use Low Energy
Processes

Use Multi-Functional
Design

7] Recycle All Materials

1 Fit Form to Function

Figure 1. Biomimicry Design Lens (URL-1)

e Surviving to thrive: Continuously obtaining and incorporating information to ensure
the durability of performance.

e Being resource efficient (materials and energy): Taking advantage of resources and
opportunities skillfully and conservatively.

e Adapting to changing conditions: Responding appropriately to dynamic situations.

e Integrating growth with development: Best investing in strategies that promote both
development and growth.

e Being locally sensitive and responsible: Integrating and adapting with the immediate
environment.

e Using eco-friendly chemicals: Using chemicals that support the life process
(Baumaster, 2013).

2.3. The Biomimicry Design Spiral

The biomimicry design spiral illustrates the process for a successful biomimicry design
(Figure 2). A systematic study is required to find answers to existing design problems in
nature. For this reason, the following steps are important for a systematic study:
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BIOLOGI2g

| BIOMIMICRY
Design Spiral ,'
n /

Figure 2. Biomimicry Design Spiral (Cohen and Reich, 2016)

1. Define: Identifying the problem

2. Biologize: Biological response

3. Discover: Observing nature

4. Abstract: Finding nature models that have succeeded
5. Emulate: Implementing a nature-based solution

- Formal mimicry
- Functional mimicry
- Mcosystem mimicry

6. Evaluate: Comparison of the solution's compatibility with the principles of nature
(Cohen and Reich, 2016).

2.3.1. Biomimicry Levels

Living things in nature are in harmony, balance and a flawless system. Researchers and
scientists have introduced different methods in biomimicry. These methods have been
developed for fields such as design and engineering, and the methodology of the biomimicry
approach differs, although it is basically similar to other methods, due to the necessity of
cooperation with different disciplines and the sustainability of the obtained product.

Scientists have conducted many studies to find nature-based solutions to existing
problems by examining nature. Research indicates that full imitation of nature involves at
least three levels of biomimicry: organism, behavior, and ecosystem. These three levels aim at
the successful application of biomimicry to solve current problems that increase the
regenerative capacity of the built environment and promote environmental sustainability
(Othmani, 2018).

1. Organism Level: This level, which refers to a certain organism such as a plant or
animal, refers to the imitation of some or all of the organism.

2. Behavior Level: It mimics the behavior of living things in nature and refers to an
aspect of how an organism behaves or in a wider context.
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3. Ecosystem Level: It refers to the imitation of all ecosystems existing in nature and
common principles by allowing them to work successfully (Othmani et all, 2018).

3. EXAMPLES OF BIOMIMICRY

Many products, structures and environments that we encounter in our daily lives are
designed with the understanding of biomimicry inspired by nature. Biomimicry is associated
with many areas of human activity (Rossin, 2010). Studies in fields such as architecture,
engineering, medicine, industry and landscape have enabled new lifestyles. Examples of
designs where nature finds a solution to human life and facilitates the lives of living things are
presented in Table 1.

Table 1. Examples of Biomimicry

L R Applicaton in Problem Level
Discipline Name Inspiration : Lo
design Solved Biomimicry
It consists of tiny With its
bars in the form of durable
a cage, which are construction,
o interlocked with it was able to
o . . .
3 each cher,_no_t in resist the wind Organism
8 one piece, inside and the
o] . I Level
= the thighbone, ventilation
:Ed which has the problem was
capacity to lift a ton eliminated
Thighbone of we_lght wh_er_1 ina | thanksto its
vertical position. arrangement.
Thanks to the
chimneys with
Ventilation and air low air
© conditioning pressure on
5 their sides, .
2 systems were used. thev can easil Behavior
ot There are channels yca y Level
h= - take in the
< from a central point . .
o i . light winds
< . to other points. d take th
Eastgate Center, Termite Nests and take the
the building.
With the
The plant's spiny, building
at multi-layered and envelope, it
g semi-rigid allows Organism
£ pressurized shell sunlight while Level
§ protects the seeds | preventing the
< inside. interior from
; overheating.
Esplanade Theater, Durian g
Singapore
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ugJ’ being thin. while flying.
Olympic Stadium, Dragonfly
Munich
In the
Due to the paddy production of
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4. BIOMIMICRY IN URBAN DESIGN

The concept and approach of biomimicry was first used in engineering fields to produce
technological solutions and in architecture as form and function transfer. In the last 10 years,
as the examples of biomimicry have increased and its scope has expanded, it has been seen
that it is a remarkable issue on an urban and ecological scale and has begun to be emphasized
(Pedersen-Zari, 2007).

Cities are the most important living spaces of people. It is estimated that 68% of the
world's population will live in cities until the mid-2000s. Cities with human settlements
depend on ecosystem services for their natural benefits. Urbanization and its accompanying
urban activities cause depletion of natural resources, loss of biodiversity and damage to
ecosystem health (Alberti, 2005).

In order to eliminate these damages, urban projects are produced that allow the
development of social and ecological systems. Thus, it is aimed to strengthen the ecosystem
health by reducing the negative effects of the urbanization process (Cole, 2012). Biomimicry
takes advantage of the functioning of living organisms and entire ecosystems to find solutions
to the problems present in the life of living things. In order to produce sustainable solutions in
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the built environment, applications in architecture and many related disciplines are increasing
(Chayaamor-Heil et all, 2018). For this purpose, studies are carried out in the city periphery
with the biomimicry approach.

One of these studies is the example of the city of Lavasa in India. The city has been
designed based on the smart city approach and biomimicry understanding. The city, which
was designed by imitating monsoon forests, was aimed to get rid of the heavy monsoon rains.
Providing water collection in the city and water management are the primary goals (Rossin,
2010).

The Langfang region of China is among the cities created with another biomimicry. The
region, which had a local ecosystem consisting of deciduous forests 4000 years ago, could not
manage rainwater due to the effects of urbanization and deforestation and struggled with
water scarcity. Efficiency has been increased by providing soil and rainwater management
with the designed green cover systems (Lazarus and Crawford, 2011).

The Exploration Architecture Office in Europe has developed an algorithm to move
liquids and gas in infrastructure systems, mimicking nature's minimal use of materials and
energy. With this building system created with a holistic design approach, it is thought that
the design will spread throughout the city (Oztoprak, 2020).

It is formed in the form of a vascular mushroom, very similar to the system of cities in
and around Tokyo. It is aimed to create efficient transportation systems in cities by imitating
the behavioral characteristics of the physarum mushroom (Tero et all, 2010).

5. RESULTS

Biomimicry stands out as a promising approach in response to the disconnection of
humans from nature. With the developments in urbanization and production technology,
people produce much more artificial spaces and use industrialized products. Some ecological
approaches, on the other hand, turn their backs on this technology and call people back to
their old life. In practice, people can neither get out of the comfort zone they have created nor
give up on the nature that keeps them alive.

Studies and researches show that studies created with the biomimicry approach are
intense in fields such as medicine, engineering and architecture industry. The negative effects
of greenhouse gases caused by the increase in population, rapidly developing
industrialization, and the increase in consumption of fossil fuels have become a global
problem. The carbon footprints we create in every aspect of our daily life cause significant
environmental problems. Cities, on the other hand, are greatly affected by the increase in
extreme events as a result of climate change.

It is important to find solutions to the problems experienced in today's cities by making
use of the systems found in nature and to create sustainable living spaces by increasing the
quality of life in the cities. For the sustainability of cities, parks and recreation areas should be
preserved in today's fragile and volatile urban environment. In this context, it is necessary to
advance the understanding of biomimicry in the field of landscape architecture, which acts
with sustainable approaches, and to increase nature-based solutions.

Thanks to biomimicry, sustainable practices are possible by understanding nature and
developing production models. This nature-based approach will contribute to increasing the
productivity and quality of life in cities and making sustainable decisions by producing
solutions to the problems experienced in today's cities.
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Abstract

This research aims to create a theme that emphasizes the 'different’ by following the
path taken by the concepts of object, value and worthlessness in the artistic process,
accompanied by prominent artistic examples of civilizations, periods and understandings. For
this purpose, the relevance of the definitions made by social science disciplines (philosophy,
sociology, linguistics) to art is emphasized. Here, the object, which is raw, unprocessed or
amorphous in nature, is first perceived as objective reality by art organizations, processed by
the artist, distilled from his imagination, metamorphosed and formally referred to as an ‘art
object’; Afterwards, the semantic layers made on this 'art object' and the processes of
transforming it into a 'representational object' and adding value are observed. Briefly, the
history of artistic periods that created artificial art objects from natural objects is evaluated.
This entire process covers the times from the beginning of human history to the present
Postmodern years. The ‘art that adds value to the object’ part of the process in question is a
limestone bust from the Ancient Egyptian Civilization (3000-300 BC); A collection of
terracotta sculptures from the Chinese Empire Civilization Period (300 BC - 1900 AD); It
creates an example of a marble sculpture from the Antiquity (Greek-Roman Civilization)
Period (900 BC-300 AD) and a canvas painting from the European Baroque Period (17th
century AD). The part of ‘contemporary art that makes the object worthless' is the Postmodern
Period, which has made its influence felt in the art world from the second half of the 20th
century to the present day. Here, too, a sculpture by one of the contemporary British artists
Damien Hirst (1965-) and an installation by Chinese artist Ai Weiwei (1957-) are examined
regarding the Postmodern Period. Therefore, this research, by gathering under the same roof
the examples of works of art that ‘add value to the object’, which refers to the long historical
process, and the examples of contemporary art ‘work’ of the last seventy years that make the
object worthless, the different; It refers to the 'Postmodern Situation' and the 'small narratives'
set against the 'grand narratives' of thousands of years. It is hoped that the results obtained
from this study, which emphasizes contemporary art (Postmodernism) by revealing the
historical and periodical differences of the art field, can contribute to the field.

Keywords: Object, Value, Insignificance, Contemporary Art, Postmodernism.
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NESNEYE DEGER KATAN SANATTAN NESNEYi DEGERSIZ
KILAN CAGDAS SANATA

Ozet

Bu arastirma, nesne, deger ve degersizlik kavramlarinin sanatsal siiregte aldigi yolu
uygarliklarin, donemlerin ve anlayislarin 6ne ¢ikan sanatsal 6rnekleri esliginde takip ederek,
‘farklr’ olana vurgu yapan bir izlek olusturmay1 hedefler. Bunun i¢in sézii edilen kavramlarin,
sosyal bilim disiplinleri (felsefe, sosyoloji, dilbilim) tarafindan yapilan tanimlarinin sanatla
olan ilgileri lizerinde durulur. Burada, dogada ham, islenmemis ya da amorf halde bulunan
nesnenin, sanat orgiitlenmeleri tarafindan 6nce, nesnel gerceklik olarak algilanmasi, sanatci
tarafindan islenmesi, imgeleminden damitilmasi, baskalastirilmasi ve bigimsel yonden ‘sanat
nesnesi’'ne; sonra da bu ‘sanat nesnesi’ ilizerinde yapilan anlamsal katmanlar ile igeriksel
yonden ‘temsil nesnesi’ne doniistiiriilmesi ve deger katilmasi siiregleri gozlemlenir. Kisaca,
dogal nesneden, yapay sanat nesneleri yaratan sanatsal donemler tarihi degerlendirilir. Bu
stirecin tiimii, insanlik tarihinin baslangicindan giiniimiiziin Postmodern yillarina kadar olan
zamanlar1 kapsar. S0z konusu siirecin ‘nesneye deger katan sanat’ kismini, Antik Misir
Uygarligt (M.O. 3000-300) Donemi’ne ait kirectas1 bir biist; Cin Imparatorlugu Uygarlik
(M.O. 300-M.S. 1900) Dénemi’ne ait pismis toprak heykel toplulugu; Antikite (Yunan-Roma
Uygarlig1) Donemi’ne (M.O. 900-M.S. 300) ait bir mermer heykel ve Avrupa’nin Barok
Doénemi’ne (M.S. 17. ylizyil) ait bir tuval resmi 6rnegi meydana getirir. ‘Nesneyi degersiz
kilan cagdas sanat’ kismuni ise, 20. yiizyilin ikinci yarisindan gilinlimiize kadar sanat
diinyasinda etkinligini hissetttiren Postmodern Donem olusturur. Burada da, Postmodern
Donem’le ilgili olarak ¢agdas Ingiliz sanat¢ilarindan Damien Hirst’e (1965-) ait bir heykel ile
Cin’li sanatg1t A1 Weiwei’ye (1957-) ait bir yerlestirme irdelenir. Dolayisiyla bu arastirma,
uzun tarihsel siireci kasteden ‘nesneye deger katan’ sanat eseri drnekleri ile son yetmis yilin
‘nesneyi degersiz kilan’ ¢cagdas sanat ‘is’1 6rneklerini ayni ¢ati altinda toplayarak, farkli olani;
‘Postmodern Durum’u ve binlerce yilin ‘biiyiik anlati’larina karsi ortaya serilen ‘kiiciik
anlat’lar1 ifade etmektedir. Sanat alaninin tarihsel ve donemsel farklarini ortaya koyarak
cagdas sanat (Postmodernizm) vurgusu yapan bu calismadan elde edilen sonuglarin alana
katkilar saglayabilecegi umudu tasinmaktadir.

Anahtar Kelimeler: Nesne, Deger, Degersizlik, Cagdas Sanat, Postmodernizm.
ENTRANCE

Art, object, value and worthlessness are concepts that have long occupied the interests
of social science disciplines. In particular, philosophy as a social science discipline has been
art for thousands of years; object, value and worthlessness have been discussed for hundreds
of years. In other words, the world of social science, art from the Ancient Period (300s BC);
The object speaks of its value and worthlessness from the Enlightenment Period of Europe
(17th century). Sociology, psychology, anthropology, ethnology, psychogeography, etc.,
which emerged due to the diversification of social sciences after the Modern Period. Those
who take up the subject also express opinions about the concepts of object, value and
worthlessness. Meanwhile, art field organizations deal with the concepts of object, value and
worthlessness on the basis of their own practices (work, artwork, representation, form, sign,
work).

As the subject of the historical process, the search for the truth, good, useful, truth and
beauty of the person who makes art brings the object to the agenda and also leads to its
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interaction with the object. The object is in the dictionary of Turkish Language Institution; It
is defined as 'any inanimate being with a certain weight and volume, color, any subject, thing,
object other than the subject’. For the object called ‘object’ in English, the following is said in
philosophy: “In general, the entity that is opposite the subject pole in the world that modern
philosophy has divided into two. Something that can be perceived by one or more of the
senses, tangible, visible, that is, existing in time and space. As something that can be
mentioned, named for itself, and has a substantive (root, original) existence in the external
world, the object represents all kinds of inanimate beings that have a certain volume and
occupy space. What has been presented to consciousness, what consciousness knows,
recognizes; a mediation between the act of knowing and the known truth.” In the same place,
the following is stated for the concept of objective: “In general, a concrete object existing
independently of the knowing mind; in other words, the object as something that is real,
determinable or physical, and therefore observable and verifiable by everyone, whose state,
function or position is not dependent on inner experience, mental experience, subjective
experience; adjective for something whose nature can be determined by physical
measurement.” (Cevizci, 2005, p. 1221).

It is man and nature that determine the position of the object in the world. Nature is a
structure that shapes people with what they give and take. The natural entities that we see and
perceive around us constitute the world of objects in terms of their physical and concrete
properties. This world of natural objects in question provides benefits when giving to people,
and harms when receiving. That is, there is a time when man makes nature his own; however,
it does not exist when it submits to the conditions of nature. On the other hand, human is an
entity that uses the tangible assets of nature, sometimes in their natural state, as natural
objects, and sometimes by processing them in formal and contextual aspects through science
and art and transforming them into artificial objects. So much so that the object, on the one
hand, creates the natural living environment of man, on the other hand, it causes man-made
artificial environments produced by the efforts of man. In other words, people in the world try
to benefit from the natural and artificial (scientific and artistic work) states of the object in
order to improve their living conditions and to reach the right, good and beautiful.

The field of sociology states that natural objects, as 'a component of the world we live
in', have the power to give and take things to man and have the quality of freedom:
“Libertarian (free) thought focuses on all kinds of dualism, the opposition between culture
and nature, between human and non-human. objects, according to this idea, are a component
of the world in which we live, in the same capacity as other collective beings; the only
difference is the degree of power and freedom (or autonomy). In other words, as the old
ethnological concept ‘fetish' expresses well and some currents of contemporary sociology
show, objects are strictly manufactured by an external and other structured force, with only
their physical qualities (weight, density, form, etc.). equipped, neutral and passive devices;
they are not instruments that meekly obey the intentions, goals, and commands of the masters
who designed them. On the contrary, objects have a power and a quality of their own which
depend as much on the nature of the situations in which they exchange meaning and effect, as
well as on the nature of the type of collective activity or arrangement to which they belong.
(Colson, 2005, p. 264).

According to the sociological perspective, objects are one of the components of the
world we live in (nature, object, human, culture, science, animal). However, objects differ
from these other components in terms of their freedom and power. That is, objects do not stay
in a passive position like some components of the world. On the contrary, objects, in
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accordance with their free structure, are in active positions in terms of the effects of the
features they reveal (power of giving and receiving, power of representation, power of
expression, expressive direction, content dimension etc.). In addition, passing the objects
through the value scale leads to the emergence of their qualities. Objects are perceived as
values, especially in the field of art; they have a free character and a power that affects other
components of the world in the context of active/passive or artist/audience. In terms of art,
this freedom of objects and their power affecting societies make it different from other
components. In fact, thanks to the power that objects give to the field of art, some societies
even choose to dominate other societies through their own civilizations - by creating some
privileges of their own. Even among societies with close cultures within the same civilization,
examples of this struggle for dominance can be found through artistic objects.

Value, according to the TDK dictionary, is 'the abstract measure that determines the
importance of something, the value that something is worth'. Value, which is used as 'value' in
English, is called axiology in philosophy and is handled on the basis of man's relations with
the object: "... The quality that the subject attributes to the thing, the phenomenon.
Accordingly, when it comes to value, the subject and personality must be involved; on the
other hand, value is the expression of a practical attitude or orientation of the subject or mind
rather than a theoretical attitude or orientation, and value is what the subject subsequently
adds to it, in addition to its other qualities, to express its relation to the object's own purpose
and actions. is an attribute. It is after this process that value is objectified and projected onto
the object, being seen as something of value in itself and objectively. Value, as a measure,
includes the distinction between what is and what ought to be, and it always appears as
something positive or negative. On the other hand, not all values can be controversial, as their
way of valuing and valuing may not be correct, as it involves the relation of an appraiser
subject to an object or phenomenon, whose attitude is not necessarily accepted. Within this
framework, from hedonistic values such as pleasure (positive) and pain (negative), aesthetic
values such as beautiful (positive) and ugly (negative), moral values such as good (positive)
and bad (negative), useful (positive) and unhelpful (negative) values. negative) utilitarian
values, religious values such as thawab (positive) and sin (negative), and finally logical values
such as right (positive) and wrong (negative). (Cevizci, 2005, p. 432).

The concepts and actions that people produce in order to internalize objects lead to the
emergence of their own value (axiology) world. In this context, value constitutes the whole of
the facts, which consist of the definitions, inquiries, discussions, actions, activities and games
made by the human on the quality (good, beautiful, correct), 'quantity’ (form) and ‘'what'
(content) of the object. . The quality activities that people perform on the basis of religion, art
and science are also busy with creating and accumulating formal and contextual ones.
Meanwhile, the search for the 'beautiful’ of the art field brings the concept of aesthetics to the
fore. Therefore, while the relationship between art and value gives rise to the term 'Aesthetic
Value', the following is expressed regarding this philosophical perspective that preaches how
‘beautiful’ and 'ugly' should be: The characteristic of cultural products and activities defined as
etc. In this context, it can be said that aesthetics is related to the type of value in question, and
it deals with the principles that underpin the attribution of value to individual works of art. At
the very least, even if aesthetics itself is not directly concerned with valuing works of art, its
concern for art, especially cultural products consumed by the ruling classes in society,
presupposes that these products are valuable objects and activities, that there is such a thing as
aesthetic value. It is of great importance in this regard that at the end of the eighteenth
century, Kant, in his Critique of Judgment, made a distinction between pleasure in beauty and
pleasure in non-art objects and activities. (Cevizci, 2005, p. 433).
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Aesthetic value uses a set of principles, methods and criteria to reveal the differences
between ‘beautiful' and 'ugly’. All these criteria that determine the characteristics of the
beautiful and the ugly are the elements that create the term aesthetic value. On the way from
the very beginning of the historical process to the Modern Period, the principles of aesthetic
value cause a factual situation that almost all civilizations, geographies, cultures and societies
refer to. Although there are temporal, spatial and ground differences between these
organizations, each organization has a 'beautiful' and an 'ugly' understanding that it owns. In
fact, these organizations do not neglect to use the formal and content aspects of art together
while creating their own 'beautiful’. In other words, the concept of value, which determines art
at the point of beauty and ugly, continues to shape both the "nice" and "what" of the world we
live in for a long time.

In the TDK dictionary, worthlessness is defined as 'the state of being worthless,
depreciation’, while the terms ‘valueleness' and 'vanity' are used in English. While the concept
of 'vanity' in English is based on the Latin origin 'vanitas', "vanitas; It means ‘empty’,
‘emptiness’, 'uselessness' or ‘worthlessness'. A vanitas is a symbolic work of art that shows the
ephemerality of life, the futility of pleasure, and the certainty of death, and is often the
opposite of symbols of wealth and ephemeral and death.”
(https://en.wikipedia.org/wiki/Vanitas&prev=search&pto=aue accessed May 2021). Vanitas,
which means worthlessness, was used as a preferred genre in European painting in the form of
still life (still life). "The Latin word meaning 'nothing’ is derived from 'vanitas vanitatum’
(nothingness of nothings). A stillbirth species that originated in the Netherlands (Netherlands)
in the early 17th century. In these compositions, which usually emphasize the inevitability of
death and the transience of worldly achievements and pleasures, objects symbolizing the
aforementioned concepts (‘memonto mori': remember that you are mortal) are included.”
(Rona, Beykan, 1997, p. 1867).

Some periods of art history and especially today's postmodern contemporary art
environment witness images of devaluation of the object. While the concept of worthlessness
in art is met with 'vanitas', it is aimed to produce objects (works of art) that represent life and
that life is temporary. In paintings with vanitas meaning useless, empty and nothingness, the
fact that life is mortal, that is temporary, is emphasized contextually through still life
paintings made from the Baroque Period of Europe and continuing until the Postmodern
Period (1960s). The importance of still life painting in 17th century art in Europe devalues
fruits and vegetables, which are natural objects, in a physical sense, while making the image
of the painting valuable as an art object. That is, the expressive language of these paintings
seems to say that life is like a passing fad and that it is a worthless thing. In this respect, still
lifes, which are the representational objects of that period, gain value by referring to the
worthless. In fact, this situation creates a paradoxical image that extracts value from
worthlessness through art. That is, still life paintings, whose content is based on
worthlessness, gain an artistic value in terms of their formal aspect. After the Postmodern
Period, the relationship of art objects with the concept of worthlessness changes shape and
takes on a different identity. Contemporary art activities are carried out by rendering the art
objects of this period worthless (e.g., temporary, ordinary, simple, industrial or technological
production material, etc.).

Man can add value to the raw objects of the natural world on the one hand, and render
them worthless on the other. Man's choices between adding value to the object or depreciating
it show his artistic inclination. From another point of view, transforming objects that are in the
form of "inanimate worlds that can be perceived with the senses, have a certain volume, can
be tangible and visible, can be defined and named, and exist in time and space" into artwork
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material or art object, can be seen as adding value to them. That is, this action can also be
described as creating a new object (work of art) from a natural object. On the other hand,
'destroying, corrupting, breaking, corrupting or killing' the same natural and objective world
can also be understood as depreciating them. So, on the one hand, there are classical art
organizations that claim to tell people 'truth, beauty and truth’ by making art, and there are
contemporary art organizations of the Postmodern Period that claim to tell 'the curve, the ugly
and the unreal’ on the other hand. In this respect, the historical journey of art is the scene of
the artistic productions of practitioners and theorists of both views.

The art history story of thousands of years is full of civilizations and understandings that
add or think to add value to natural objects. “In Mesopotamian Cultures from different
geographies of the world, lapis lazuli stone, limestone, ivory and bronze; Ivory, enamel,
limestone and silver in the Ancient Egyptian Civilization; Iron, natural rock and basalt stone
in the Hittite Civilization; Terracotta, ivory, jade, bronze, copper, silver, gold and marble;
Bronze, volcanic rock and sandstone in the Indian Civilization; Bronze, terracotta, porcelain,
natural rock, wall painting, silk and paper in Chinese Civilization; Wood and woodcut
(estamp) in Japanese Civilization; wood in Australian and Oceanian Cultures; ivory, mosaic
and fresco in Byzantine Civilization; Stained glass and tempera in European Medieval
Civilization; Renaissance, Baroque, Enlightenment Periods and Classicism, Romanticism,
Realism, Impressionism etc. canvas painting is used during the transformation of a natural
object into an art object.” (Honor and Fleming, 2016). The use of natural objects for their own
artistic purposes in terms of all these civilizations and understandings; it is important to make
them new art objects and to give people 'beautiful, true and correct' information. Namely, as a
result of these efforts of art, people try to obtain new objective realities (art objects) by adding
their own subjective views to the real objects of nature.

METHOD

This research uses the qualitative research method and, depending on this method, the
descriptive analysis approach while evaluating ‘art that adds value to the object' and
‘contemporary art that makes the object worthless'. American academic Michael Quinn Patton
(1945), in his 2002 book 'Qualitative Research & Evaluation Methods', states the following
about this method: “The data required for qualitative analysis is usually obtained from
fieldwork. During fieldwork, the researcher spends time in the environment where he/she
works. This environment can be a program, an organization or a society, or it can be situations
in which important observations and analyzed documents are included in the research. As a
‘participating observer', the researcher makes first-hand observations by sometimes taking part
in activities or interactions.” (Patton, 2014, p. 1-2). On the other hand, the descriptive analysis
approach of the qualitative research method was also applied here. The descriptive analysis
approach is; “... it is used to define, interpret and examine any situation, event and problem in
detail, and the existence and degree of the relationship between the examined events and
variables is questioned by determining the criteria.” (Aydogdu, Karamustafaoglu, Biilbiil,
2017, pp. 558-559).

The data of this research were obtained from the visuals of books, articles and applied
artistic works written in the field. In this context, the textual references and sample visual data
obtained as a result of the literature review with the qualitative research method were
evaluated with the descriptive analysis approach. In other words, all written and visual data
determined regarding ‘art that adds value to the object' and ‘contemporary art that renders the
object worthless' were first subjected to definition, examination, interpretation and
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questioning. Then, the conclusion part of the research was written on the basis of the proven
relationships between these two different titles. In this respect, the aim of the research is to
reveal the relevance between ‘art that adds value to the object’, whose effects are seen in the
historical process, and '‘contemporary art that makes the object worthless', which includes
today's postmodern art. The importance of the research is to contribute to the concepts of
object, value and worthlessness, which are the subject of discussion in the field of social
sciences, through the titles of 'art that adds value to the object’ and ‘contemporary art that
makes the object worthless'.

The universe of this research consists of evaluating the concepts of 'object’, 'value' and
‘worthlessness', which occupy social science circles, with an artistic perspective within the
scope of the elements seen in different parameters of the historical process (‘art that adds
value to the object’, ‘contemporary art that makes the object worthless’). The sample of this
research is civilizations and understandings that create artistic works that stand out in different
parameters of the historical process, while in the context of art that adds value to the object, a
limestone bust from the Ancient Egyptian Civilization Period; A collection of terracotta
sculptures from the Civilization Period of the Chinese Empire; A marble statue from the
Antiquity (Greek-Roman Civilization); A canvas painting from the Baroque Period of Europe
and a sculpture and an installation by contemporary artists of the Postmodern period (Damien
Hirst and Ai Weiwei) are examined in the context of contemporary art that renders the object
worthless. Therefore, the limitation of this research is the period from the Ancient Egyptian
Civilization Period to the second half of the 20th century and from here to the present, and six
different examples of art objects identified in all these processes.

ART THAT ADDS VALUE TO THE OBJECT

On the historical journey of art, the object gains value. As the active witness of this
process, the artist uses the object freely and empowers it by giving new tasks in terms of form
and content. The artist adds value to the object by transforming the raw state of the object in
nature into artificial objects. When the raw materials of the world we live in are included in
the scope of visual art, -imitation (mimesis), imitation of imitation, representation, image,
image, icon, sculpture, painting, illusion, work, work, object, sign, form, form, simulacrum,
work, etc. - called by different names. In some of these different names, the object is made
valuable, while in others the object is rendered worthless. The multiplicity view of historical
photography is full of artistic examples that add value to the object. However, in today's
postmodernist understanding of art, there is a 'state’ of devaluation of the object. The
postmodern paradigm's deconstruction (poststructural) understanding is a factor that causes
this situation.

The 'imitation of imitation' to the representation objects made by the artists of Plato
(428-348 BC), one of the philosophers of the Antiquity (Greek-Roman Civilization) Period
(900 BC-300 AD), and his student Aristotle (BC. . 384-322) 'imitation' initiates the relational
process of the object to value in the field-literary platform. Before and after that date, the raw
objects of nature are processed into art objects. Among the features that make the object
valuable before and after, the traditional, cultural and social codes that every nation, every
civilization and every geography make their own are the determining factors. These are
embodied in some civilizations and in some written civilizations through verbal dynamics. On
the other hand, civilizations that add value to the objects of representation also become
valuable as the main actors of the historical process.

The writings of Plato and Aristotle, philosophers of the Antiquity Period, on art and
representation object/imitation help the artists of that period and later periods to realize the
way they approached the object and what the criteria of 'beautiful’ and 'ugly' are. Artists of
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this period resort to different ways and methods to make ‘'ugly’ objects 'beautiful' and
transform them into 'representational objects'. “Greek sculptors, by researching, found new
techniques, new ways to image the human figure. Each innovation was passionately
implemented by others, this time enriched by their findings. Someone was exploring the way
of carving the body, another was finding that for the sculpture to gain more vitality, both feet
had to be not very firmly on the ground... The painters followed the same path... The only way
we could learn, albeit uncertain, about early Greek painting is through pottery paintings
(Gombrich, 1997, p. 78).

How does an amorphous and 'ugly' object standing in nature turn into a 'beautiful’ object
of representation when it is under the control of the artists of the civilizations and periods in
the historical process? Does this transformation have qualitative dimensions on the basis of
‘good-beautiful-correct’ or what is it? Does it have formal and contextual features? Or how
does the mentioned transformation find a response in the works of the artists of this period?
To what extent do the external objects (nature objects) and the internal objects (art objects)
interest the artists? Where or what should the artist stand in the context of this interest? Here,
in the context of all these questions and their answers, examples of ‘art object' and
'representational object' belonging to civilizations and periods in different parameters of the
historical process, prominent in the world of literature and public platforms will be evaluated.

In many artistic productions of the Ancient Egyptian Civilization Period, limestone
(object) material, which is abundant in Egypt as raw material, occupies an important place.
“Limestone, Which has a granular texture, has been used as a building stone from time to time
since Antiquity; It has been seen that it is also used as a sculpture material as well as interior
and exterior coatings.” (Rona, Beykan, 1997, p. 1018). Amorphous object in the limestone
bust of 'Egyptian Queen Nefertiti' (Image-1), belonging to the New Kingdom Period (1500-
1000 BC) of the Ancient Egyptian Civilization (3000-300 BC), an unknown sculptor of the
period carved, painted by it has been transformed into an artistic representation object and
thus gained value. “... The limestone painted bust of Queen Nefertiti, rightly regarded as one
of the most famous works of ancient Egyptian art (...) reflects its idealized beauty, yet with its
elegant, earthy tone, a strange naturalness, with the head looking noblely high. Her eyelids are
down, her skin is skilfully processed and painted with cosmetic colors to a uniform soft
smoothness... The sculpture is an example of an unusual sculptural form. The head and the
high cap on the slender neck, made with a daring trial, are in 'perfect harmony' and the head
rises so delicately from the shoulders that it seems as if it pauses its movements for a
moment.” (Honour and Fleming, 2016, p. 91).

48
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Image-1, Ancient Egyptian Civilization, New Kingdom Period, BC. approx. 1360, 'Egyptian
Queen Nefertiti' (Egyptian Queen Nefertiti), Limestone Bust, height: 50 cm., Berlin Egyptian
Museum, Berlin, Germany.

Limestone material, which is used as the raw material of most artistic works of that geography
(architecture, sculpture, bust, relief, wall painting, etc.) by the unknown artist of the Ancient
Egyptian Civilization, is an element that adds value to art as a concrete object. This situation
can be described as the physical first step of art that adds value to the object. An ‘art object’
emerges as a result of transforming the same limestone material into a female bust by carving,
scraping and painting. Thus, it is possible to talk about a limestone that turns into an art
object. Representing the Egyptian Queen Nefertiti, this bust was in the Royal Palace during
and after; thousands of years later, it continues to exist as a 'representation object' living in
museums because it is found as a historical artifact. The elegance of woman reflected in the
bust of Nefertiti, the shape and motifs of her dress and headdress show both her semantic
(content) world and her historical knowledge potential. In other words, the work contributes
to the image world of the people of the time it was made, on the one hand, and on the other
hand, it strengthens the authority of the Egyptian Kingdom. The art object in question, after
being found as a historical artifact after thousands of years, provides information (episteme)
as a historical document belonging to the Ancient Egyptian Civilization. In addition, this work
leads to traditional, cumulative, cultural and value formations as an artistic prototype for the
art world. So, here, by transforming the raw limestone object in the bust of the Egyptian
Queen Nefertiti into an "art object" formally and then into a "representation object”
contextually, art that adds value to the object emerges.

At the beginning of the historical process (Prehistoric Period), the person who made the basic
usage items necessary for himself from stone or wood, started to make objects and art objects
(figurines, figures, sculptures, etc.) by baking the soil in later times (Neolithic Period). “Tired
earth is the name given to works made of earth and hardened by firing since the Renaissance.
In almost all cultures, clay, which is easily shaped and widely used, was used in the making of
pottery and oil lamps, as well as figurines, statues, sarcophagi and architectural elements.
extends to . Many terracotta figurines have survived from the Minoan civilization in Crete, the
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Pre-Dynasty Period in Egypt, the Bronze Age cultures in Greece and Anatolia, and the pre-
Columbian civilizations in America; the most important examples have been found in tombs,
sanctuaries and houses... The most important terracotta works of China and perhaps the world
have been found in the recently unearthed tomb of the country's first king, Qin Shi Huang
Di.” (Rona, Beykan, 1997, pp. 1482-1485).

From an amorphous object (earth) to an ‘art object’ in a collection of sculptures named
‘Terrace Army' (Image-2), made during the Chinese Empire Civilization Period (300 BC -
1900 AD), the Qin Dynasty (300-206 BC). (sculpture campus) and the process of gaining
value is followed. “The first emperor of China, Qin Shi Huangdi (259-210 BC), plans for
himself an underground necropolis (cemetery space) consisting of corridors and other
structures, surrounded by walls with gates. This compound is 'protected' by a huge army of
more than 8,000 terracotta figures hidden in trenches in three separate pits. The fourth hole is
empty. The first and largest pit contains more than 6,000 foot soldiers, chariots and horses.
These figures represent the main army of the first emperor... The warriors vary according to
their rank in terms of length, uniform and hairstyle... The bodies of terracotta warriors are
made of fired clay and mass-produced interchangeable parts or modules... Although each
figure may seem unique, the face and torso are modeled with a number of basic types. Studies
on the broken and separated figures revealed that the clay was pressed and poured into
hollow, perforated vessels... Since the emperor ordered that the faces not be alike, 8 different
basic face molds were used. The sculptures were polished after cooling and painted with a
wide variety of pigments.” (Farthing, 2012, pp. 46-47).

While the terracotta material, which is used in many civilizations of the world, was used
by a group of artists (craftsmen) during the Civilization Period of the Chinese Empire and the
Qin Dynasty, -as in other geographies- it enters the identity of an element that adds value to
art in terms of tangible (formal) and abstract (content) aspects. That is, the terracotta material
first serves as an 'art object' as a raw material, and then as a ‘representation object' that creates
the content of the work of art, adding value to the object. The fact that the Chinese artist
group made more than 8 thousand human and animal (horse) figures in their life-size and
terracotta materials in an area of 16 thousand square meters, using the casting technique,
points to the tangible or 'art object’ part of the event. The terracotta army in this extraordinary
necropolis, built on the orders of the first emperor of China, Qin Shi Huangdi, aims to show
the state authority to the Chinese people of that period. It also proves that Emperor Qin tried
to go with the help of art on the idea of immortality. So, through the army created from
terracotta material, Emperor Qin will be protected even after his death. Unearthed thousands
of years after it was built, the ‘terracotta army' gives historical information about the
Civilization Period of the Chinese Empire, on the other hand, it leads to cumulative,
traditional, cultural, artistic and value dimensions. Therefore, the art process that adds value to
the object is followed by transforming the terracotta as a raw material into a formal art object
first and then into a semantically representational object in the sculpture ensemble of "Army
of Terracotta".
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Image2 Chlnese Emplre C|V|I|zat|on Perlod an Dynasty (300 206 BC), 'Army of
Terracotta’, Terracotta and Colored Lacquer, Terracotta Naturally Measured Sculptures,
16,000 Square Meters Area, Xi' Near an, Shaanxi District, China.

The use of marble material, which is common in art works (architectural structure, sculpture,
bust, relief, etc.) of the Antiquity (Greek-Roman Civilization) Period, is based on the rich raw
material resources from the Marmara region of Turkey. “Marble is used in interior and
exterior coatings of buildings, floors and other structural elements due to its homogeneous
structure, not being too hard, easy to process, not containing large pores, low water absorption
rate, and being available in different colors and patterns. Colored and veined marbles and
onyx marble (veined agate stone) have been used throughout history as decoration materials
in buildings, monuments and sculptures... In Turkey (...) because of the abundance of
Marmara Island marble reserves, ease of operation and economical sea transportation. It has
found a wide usage area in Greek, Roman, Byzantine and Ottoman civilizations.” (Rona,
Beykan, 1997, p. 1201).

Agesander, Athenodoros and Polydorus, one of the Rhodes artists of the time of Tiberius (14-
37 AD), one of the Roman emperors of the Antiquity (Greek-Roman Civilization) Period (900
BC - 300 AD). It is seen that an amorphous object is transformed into an "art object” and
"representation object” in the marble sculpture named "Laokoon and His Two Sons" (Visual-
3), made in the 1st century B. "This statue depicts a sad story told in Virgil's epic 'Aeneas'”
The Trojan priest Laokoon warned his countrymen to take the giant wooden horse with Greek
soldiers into the city. Seeing that their plan to destroy Troy was thwarted, the gods send two
huge snakes from the sea. The snakes suffocate both the priest and his unfortunate two sons
by their knuckles... It would be nice to know how this story affected the Greek artist(s) who
designed this stunning 'Laokoon' group... The way he communicates his pain, the tortured
expression on the priest's face, the hopeless squirming of the two children, and the way all this
turmoil and movement is frozen forever are still admirable... The truth is that art in the
Hellenistic period has largely lost its old connection with magic and religion. Its artists were
only concerned with technical problems as technical problems. In this respect, the question of
how to portray such a striking subject with all its movement, expression, and tension was the
most appropriate test to gauge the artist's caliber.” (Gombrich, 1997, p. 111).
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Image-3, Agesander, Athenodoros, Polydorus, M.S. 1st Century , 'Laocoon and His Two
Sons', (Laocoon and His Two Sons), Marble Sculpture, 1,63x2,08 cm., Vatican Museum,
Rome, Italy.

Turkey's Marmara region has rich marble deposits; While meeting the raw material
needs of the civilizations (Greek, Roman, Byzantine, Ottoman) established here and in the
nearby region, art productions add value to art from concrete and abstract perspectives.
Agesander, Athenodoros and Polydorus, who are Roman artists of the island of Rhodes in the
Aegean Sea, add formal value to a concrete material by transforming an amorphous marble
into an art object in the sculpture called ‘Laokoon and His Two Sons'. The technical and
formal interventions (chipping, scraping, painting, etc.) on marble by Rhodesian artists mean
that they create an 'art object’ out of a natural object. On the other hand, the internalization of
the scene in the same sculpture group in line with their own belief systems (the dramatic story
of the Trojan priest and his son), causes the work to gain the identity of the ‘representational
object’. Because, in the context of the content of this statue, both the artists who carved the
marble and the people of the city of Troy of that period witnessed the suffocation of the priest
and his two sons with snakes while protecting Troy, and they share that pain. The sculpture
named 'Laokoon and His Two Sons', which was unearthed two thousand years after the date
of its creation, provides historical information about the Antiquity Period, as well as
conducive to artistic, traditional, cultural and value accumulations for the whole art world. In
this respect, in the sculpture group in question, firstly, the marble, which is the raw material,
is shaped into an ‘art object' by technical interventions, and then semantically 'representation’
of art organizations (museum, art historian, art critic etc.) turns into Object. Therefore, the art
process that adds value to the object is observed here.

First the person who uses the cave walls to paint, then; He works on stone, terracotta,
wet plaster (fresco), wood, papyrus, paper and cloth. The transition to canvas painting comes
to the fore with the Renaissance Period of Europe (15-16th century AD). “Canvas is a painted
canvas, often woven from linen or cotton, sometimes from hemp and jute, stretched over a
wooden frame. The best canvas is made of raw or bleached linen... Although its general use
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began in the 15th century, a piece of dyed linen was found in Ancient Egypt in 2000 BC. It is
also known that it was used before Columbus in South America. According to the sources, the
Roman emperor Nero (AD 37-68) wanted a portrait of a giant size on canvas... In the 15th
century, with the Italians' development and refinement of high-quality Flemish cloth (panni
flandreschi), painters replaced wood that required a long preparation time, making it cheaper.
they preferred this new device. Mantegna (1431-1506) and Jacopo Bellini (1396-1470) were
the first to use cloth canvas.” (Rona, Beykan, 1997, p. 1830).
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Image-4, Rembrandt Harmensz Van Rijn, 1642, 'The Night Watch', (The Night Watch), Oil
on Canvas, 379.5x453.5 cm. Rijksmuseum, Amsterdam, Netherlands.

An amorphous object (canvas cloth) in the painting "The Night Watch' (Image-4) made in
1642 by Rembrandt Harmensz Van Rijn (1606-1669), one of the Dutch painters of Europe’s
Baroque Period (17th century AD). Itis in question to add value by transforming it into an ‘art
object’. “In 1642, at the height of his fame, Rembrandt Harmensz Van Rijn is commissioned
for a prestigious painting that includes portraits of a large group of guards... Surrounded by
darkness and the sound of drums pounding, this group prepares to march under the flag in the
air... 17th century Dutch Republic It is quite common to make group portraits of civilian
militias in Turkey. What is extraordinary and unique in this painting is Rembrandt's setting of
a moving scene, in which the members of the unit are arranged in a certain order and
positioned according to their rank in accordance with the historical narrative, instead of giving
equal space and importance to each. Officially made guards paid a fee for this, and their
names were written on the plaque in the background. By emphasizing the light falling on the
faces of the figures, their hoods and helmets and their weapons, Rembrandt gave the scene a
dramatic effect by creating luminous intervals within the dark spaces.” (Farthing, 2012, p.
226).

Especially, the beginning of canvas painting in Europe's Renaissance Period (15th-16th
century AD), will lay the groundwork for the spread and development of this painting
technique in the following years. As a result of technical and formal applications (oil painting
technique, central perspective understanding, compositional principles, light-shadow,
movement, harmony, etc.) on a flat canvas fabric stretched on a hoop (canvas frame),
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Rembrandt, one of the Baroque Period artists, in his painting "The Night Watch'. reveals the
‘art object’. In short, this means that Rembrant adds value to the plain canvas fabric. On the
other hand, the artist's depiction of the soldiers in this work according to their institutional
positions (rank), while pointing to the representation power of the painting, ensures that it
receives the value of 'representational object'. In other words, the soldiers in the painting gain
the value of 'representational object' with the features that represent the political and military
structure of the Dutch Republic of the 17th century, and this event, which the artist portrays
with a canvas painting, contains information about the visual and social culture of a period.
The technical, formal and contextual effects of the Night Watch on the art organizations of the
Netherlands in particular, and all of Europe and the world in general, from the date of its
creation and its aftermath to the present, point to its 'art that adds value to the object'. Because,
by showing this painting as an example, many art history studies, researches, books and
articles about the technical development of Renaissance and Baroque painting and the history
of the 17th century Netherlands have contributed to the art literature.

CONTEMPORARY ART MAKES OBJECT VALUE

Contrary to the understanding of ‘art adding value to the object' that took place in the process
from the beginning of the historical story to the middle of the 21st century (Modernism),
today's Postmodernist contemporary art organizations have problematic relations with the
object. In the approach of contemporary art to the object, questioning, judging, criticizing,
vilifying, breaking, breaking, burning, 'shearing’, destroying, plundering, scattering, drawing,
scribbling, etc., from both formal and content aspects. actions prevail. As early as 1917, the
French artist Marcel Duchamp's display of the 'Fountain' (Urinal) by turning it upside down
shows a pioneering example of this aggressive attitude towards the object. These aggressive
and threatening attitudes gain new dimensions in the sense of rendering the object worthless,
with the rise of criticism of Modernism in the contemporary art world in the 1960s and later,
and the introduction of Postmodernism into the agenda.

The contemporary artist of this period uses the "anything is possible' discourse of the French
philosopher Jean-Frangois Lyotard, the author of the book 'Postmodern Situation' (1979), as a
form of understanding that raises the freedom of his work but threatens the object. After that,
for the Postmodern artist, besides all the technological objects produced by the rapidly
advancing, globalizing and capitalist world, nature itself, cities and the architectural elements
in them, all visual and auditory materials, some animals and the human body, and even the
artist's own body are pushed into the object position. The postmodern artist, who considers
'scratching' all the objects in the world worthy of himself, considers it his duty to work on
plans and projects to make the object worthless and to develop strategies for this. The
motivations of postmodern theorists and practitioners within the framework of this sense of
duty lead to the emergence of Poststructural (deconstruction) thought in the aforementioned
process.

The theoretical foundations of structuralism, which is the opposite of deconstructionism, were
laid especially by linguists (Charles Sanders Peirce/1839-1914, Ferdinand de Saussure/1857-
1913) in the late 20th century Modernism. (Smith and Riley, 2016, pp. 145-148).
Deconstructionism, on the other hand, is handled by the postmodern philosophers of the
1960s and later. “Deconstruction is a term coined by the French philosopher Jacques Derrida
(1930-2004) in the late 1960s to present a reading style that is sensitive to the plural meanings
of the text. Rather than attempting to find the right meaning, a coherent point of view, or a
unified message in a given work, a deconstructive reading carefully scrutinizes, in Barbara
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Johnson's words, the ‘warring forces of meaning' that are at play and waiting to be read in
what might be called the textual unconscious. Deconstructionist strategy, then, as a style of
reading that shows the internal differences of a text and draws attention to its suppressed
contradictions or existing weaknesses in its structure, is intrusive, and therefore
deconstruction is political despite many claims to the contrary. (Sim, 2020, p. 450). French art
critic Claude Gintz writes the following in the introduction to the text about Michael Asher,
one of the artists who produce works in the deconstruction approach of Postmodern art, in his
book called 'Other Place & Another Form'. “Just like Marcel Broodhaers or Daniel Buren,
Michael Asher's attitude is not aimed at producing objects, but at creating interference in the
space (space, a museum or a historical architectural unit) where these objects acquire a certain
meaning during the course of an exhibition.” (Gintz, 2010, p. 52). In other words, Michael
Asher's aim in his postmodern ‘works' is not to produce objects, but to create parasites.

While constructivism creates meanings in terms of linguistics; It makes the idea that there
should be a regular, consistent, balanced and harmonious relationship with equal duties and
responsibilities between the sign (object, work, work, form), signifier (subject, artist) and
signified (meaning, content) as its mainstay. However, in order to create meaning,
deconstructionists aim to disrupt the ‘ought harmony' between sign (object), signifier (subject)
and signified (content). According to Lyotard, while all major narratives ('macro history’,
civilization, mythology, tradition, etc.) should be viewed with suspicion and questioned, small
narratives (‘micro-history', local history, personal narrative, personal memory, memory, etc.)
are also important. It reinforces what it can be with the motto “everything is possible” For a
deconstructive attitude, Derrida, Lyotard and their followers aim to interfere with the
coherence of meaning that the structuralists talk about and to disrupt this balance. Postmodern
theorists overemphasize the sign (object) during this intervention; They aim to minimize the
signifier (subject), neutralize it, de-identify it, and give too much responsibility over the
signified (content).

On the other hand, contemporary art practitioners of the Postmodern period exhibit or present
works that reflect the deconstructionist (poststructural, deconstruction, deconstruction)
understanding. Contemporary artists trying to build art on the theoretical foundations of
postmodernism; They try to distribute the semantic coherence between the sign, the signifier,
and the signified. Contemporary artists, acting in line with this purpose, push the sign, which
is also described as an 'art object’ or 'representational object’, from the position of a 'value-
adding purpose’ to a 'depreciation tool'. Sign in contemporary art; It is a simple, featureless
and ordinary object that can be found everywhere, accessible to anyone at any time. In this
respect, exaggerating, irony, manipulating, etc. these simple objects in the position of
indicators. Making it an 'art object’ with interventions means making it worthless. Likewise,
diminution on the signifier (artist, subject); Contemporary artist, who puts too much load on
the signified (content), wants to upset the balance of structuralism.

Today's postmodern artists employ many contemporary art forms (painting, sculpture,
conceptual art, performance art, installation/installation, video art, photography, digital art,
land art, etc.) and strategies (postproduction, projection, reformating, metaphor, pastiche,
parody). , irony, manipulation, appropriation, jactaposition, simulation, abjection,
coincidence, serendipity, difference, violence, chaoticism, shock situations, etc.) on the basis
of deconstructionist understanding The postmodern artist can interfere with multiple objects
while using one or more contemporary art forms or strategies. In other words, the
contemporary artist may consciously cause the devaluation of a large number of objects in his
work in line with the goal of the sign (object). In this context, a sculpture by Damien Hirst,
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one of today's British artists, and an installation by Chinese artist Ai Weiwei will be evaluated
through contemporary art that renders the object worthless.

One of the contemporary British artists of our time, Damien Hirst's (1965-) 2007 sculpture
named 'For the Love of God' (Image-5), is an example of the poststructural (deconstructionist)
understanding that renders the object worthless. "Hirst's 2007 sculpture 'For God's sake'
clearly demonstrates that the artist is a master of the Craig-Martin-supported model of the
‘enterprising artist as a manager' and positions wealth as a creative tool in its own right.
Consisting of 8,601 diamonds perfectly engraved on a platinum die from an 18th-century
skull, 'For God's sake' showcases a '‘commercial drama’ unique to Hirst: the piece reportedly
cost £14m to manufacture. Displayed for the first time under the spotlight in a darkened room
at the White Cube in London, the work is priced at a staggering £50 million. As a result, the
confusion and controversy surrounding its sale to a union of which the artist is a member,
some commentators argue that the true artistic value of the work is determined by the 'false
information wave' that started with the reflection of this event in the media.” (Wilson, 2015,
p. 190).

Image-5, Damien Hirst, 2007, 'For God's sake', (Love Of Good), Sculpture, Platinum,
Diamond and Human Tooth, 17.1x12.7x19.1 cm., White Cube Art Gallery, London, England.

Contemporary artists of postmodern times, while exaggerating the object (sign) in their
deconstructive attitudes, they also manipulate it. The contemporary artist's application of a
manipulation strategy to the object, from another point of view, means that the value of the
object in its unprocessed and raw form is formally reduced. In other words, a contemporary
art understanding that devalues the object rather than adds value to the object is seen here. On
the other hand, the different metaphorical meanings that the contemporary artist attributes to
the object or objects that he plays with value in his work cause the work in question to be
rendered worthless in terms of content. British contemporary artist Damien Hirst exaggerates
and presents the sign of deconstruction (object) while manipulating an 18th century human
skull in his sculpture 'For God's sake'. However, this ostentation does not allow the object to
be valued, but rather devalued by manipulation pressure. Hirst first casts a replica mold of the
skull with platinum material; then he mounts thousands of diamonds engraved on it and newly
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produced teeth on the skull. Thus, the artist devalues the historical value of an 18th century
skull by means of manipulations (plating diamonds on it, adding new teeth, etc.) and
manipulations. This situation creates an example of contemporary art that renders the object
worthless. In addition, Hirst pursues a semantic (content) paradox by placing diamonds,
which is the most expensive stone in the world, on a skull mold that looks 'bad, ugly, poor' in
his sculpture named 'For God's sake' and wanting to show it 'good, beautiful, rich'. So the
artist is against ingrained (grand narrative) ideas tries to voice a contradictory thought with
the aim of surprise. The artist's turning a bad-looking skull into a good-looking and even
laughing facial expression points to the irony strategy of this work. These intense semantic
dimensions that Hirst imposes on an ordinary historical skull, on the other hand, reflect that
the signified (content) in deconstruction is not an element of balance, but an element that
disrupts the balance. Therefore, the contemporary work of art called "For the Love of God"
creates a situation that renders the object worthless both in terms of form and content.

gt

Imag-6, Ai Weiwei, 2010, SunflowrfSeéﬁé ,ﬂ?gaanflower Seeds), Installation, 100 Million
Painted Porcelain, Tate Modern Turbine Hall, London, England.

One of the contemporary Chinese artists of the Postmodern Period, Ai Weiwei's (1957-) 2010
installation titled 'Sunflower Seeds' (Visual-6) exemplifies the deconstructionist attitude
within the context of contemporary art that renders the object worthless. “In October 2010, Ai
made the installation 'Sunflower Seeds' in the Turbine Hall of Tate Modern in London. The
incredible variability of this statue consisted of 100 million cores made of porcelain and hand-
painted to be lifelike by artisans in the Chinese town of Jingdezhen. While placing these seeds
in the large exhibition area, Ai wanted the audience to walk on the work and experience it
fully (but this was later banned by the museum due to health risks due to the danger of
ceramic powder.)... (...) 'Sunflower Seeds' it makes visible the problems of overpopulation
and overproduction, the 'invisibility' of physical workers, the results of 'violent change' in
scale or numbers. (...) 'Sunflower Seeds' questions what it means to be underestimated or
overlooked by the phenomenon of 'manufacturing in China’, as well as people's specialist
skills and mastery of traditional crafts.” (Wilson, 2015, p. 22).

Contemporary Chinese artist Ai Weiwei, in his installation titled 'Sunflower Seeds', subjects
the sunflower seed as an object to a strategy of manipulation. Weiwei enables the production
of 100 million sunflower seeds in life-size ceramics, with the help of artisans working in the
ceramic field of China's Jingdezhen town, and by guiding them in their own will. By making
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ceramic copies of the natural sunflower reproduced in large numbers, the artist transforms it
into a formally ordinary material for contemporary art work and renders the natural object, the
sunflower seed plant, worthless. This situation can also be understood as exaggerating,
exaggerating, inflating and multiplying the sign (object) element of the deconstructive attitude
in Postmodern art. Weiwei, in the face of art's ideas of 'uniqueness', ‘originality’ or creating a
single sunflower seed form, leads to the act of making the object worthless by producing 100
million sunflower seeds. In this respect, the contemporary art installation in question reveals a
situation that devalues the object in terms of form. On the other hand, the artist causes a
deconstructionist attitude based on the signified (content) element by attributing many
metaphorical meanings (overpopulation and overproduction problems, the lack of identity of
physical workers, the worthlessness of traditional art producers, etc.) in this installation called
"Sunflowers". In this respect, this contemporary art work called 'Sunflowers' is instrumental
in situations that render the object worthless both in terms of form and content.

EVALUATION AND CONCLUSION

In this study, titled "From Art Adding Value to the Object to Contemporary Art that
Makes the Object Worthless", the process of art from the very beginning to the second half of
the 21st century is 'art that adds value to the object’; Today's Postmodern art, on the other
hand, is discussed in the "contemporary art that renders the object worthless”. In the
introduction to the subject, the equivalents of the terms object, value and worthlessness in
social science literature (philosophy, sociology, linguistics, aesthetics, etc.) have been reached
and their situations in art and contemporary art have been discussed.

The term object, in terms of its relation to art, is a physical (concrete, material, object,
item) or existential element that has not been processed in nature before; imitation (mimetic,
artificial, processed, synthetic) or formal object which is then processed by human and turned
into an art object; then it was evaluated as a 'representational object' due to the semantic
(content) dimensions attached to the material that was transformed into an ‘art object’. The
close relevance of the term value to art has been examined in the context of aesthetic criteria,
criteria and principles that tell how a 'good, beautiful, useful’ work of art should be. However,
during the close contact of the term value with art, it has been determined that it creates
differences in terms of its relative structure based on human, society, culture, space, space,
geography and civilization. The relevance of the term worthlessness to art, especially by
drawing on the context of contemporary art; depreciation, emptiness, nothingness,
uselessness, uselessness, ‘ugliness', transience, etc. focused on meanings.

The art part of this work, which adds value to the object, is a limestone bust from the
Ancient Egyptian Civilization Period (Image-1), a terracotta sculpture group from the Chinese
Empire Civilization Period (Image-2), a marble sculpture from the Antiquity Period. (Image-
3) and a canvas painting (Image-4) of Rembrant, the European Baroque Period artist. The
basic materials (limestone and marble) used in the works of art belonging to the Ancient
Egyptian Civilization and Antiquity Periods draw attention as the rich raw material resources
of these geographies. In this respect, the people of Ancient Egypt and Antiquity performed ‘art
that adds value to the object' by providing easy access to abundant materials. The artists of the
Civilization Period of the Chinese Empire preferred terracotta, which is the technical material
used by many civilizations; Baroque Period artists, on the other hand, prefer canvas, a
technical painting material developed in the European geography they are in, and engage in
art that adds value to the object'. In fact, all these processes based on civilization, geography,
raw materials, space and time lead to the production of an 'art object' that adds formal value to
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the object. Later, the fact that each work of art contains historical, cultural, political, social
messages, information and representational elements of the period in which it is lived enables
it to become a "representation object” in the context of its semantic aspect. That is, every
work of art that has a tangible (formal) feature also has an abstract (contextual) discourse, and
this leads to art that adds value to the object in two ways. Therefore, here, the process of ‘art
adding value to the object' can be observed by transforming the raw material into an 'art
object' with a formal quality and the art object into a 'representation object' with a contextual
quality

Here, contemporary art, which renders the object worthless, is discussed through a
sculpture by the British artist Damien Hirst of the Postmodern Period (Image 5) and an
installation by Chinese artist Ai Weiwei (Image-6). The postmodernist paradigm engages in a
struggle for existence with the deconstructive understanding it produces against structuralist
thought. In deconstructionist art, as an understanding used by contemporary artists, studies are
carried out to devalue the indicative object with manipulative strategies and this process still
continues. The event is not limited to this, it is aimed to try to destabilize or destroy the value
between the sign, the signifier and the signified. In other words, the structure (sign, signifier,
signified) is pushed into the activities of corruption (manipulation, irony, post-production,
metaphor, pastiche, parody, selfing, jactaposition, simulation, abjection, etc.) both
individually and in the context of the whole. The manipulation of the structural genes of the
objects they use in Damien Hirst's 'For God's sake' and Ai Weiwei's 'Sunflower Seeds' is a
result of the 'Postmodern Situation'. Hirst's placing of 'precious’ diamonds on a 'worthless'
molded skull or Weiwei's reproduction of 100 million copies of an ordinary sunflower seed
plant with ceramic material means that the structural properties of objects are disrupted in
terms of form. On the other hand, the intense metaphorical and ironic semantic dimensions
attributed to these contemporary works of art show that their structural features have been
destroyed in terms of content. In other words, the signified (meaning) has been burdened too
heavily and a structural imbalance has been created.

As a result, in the "art that adds value to the object' part of this study, the concepts of
object and value were subjected to both formal and contextual readings through selected
artwork samples. As a result of this reading, it was seen that the structuralist understanding
prevailed in the works that were revealed in the process from the very beginning to the second
half of the 21st century. In other words, it has been determined that the works show a mutual,
balanced and smooth communication in terms of sign (object), signifier (subject) and signified
(meaning) aspects and gain the identity of ‘art that adds value to the object'. In the section of
contemporary art that renders the object worthless, today's postmodernist art examples are
examined. Here, it has been observed that contemporary art producers especially try to make
the object (sign) worthless in line with the poststructural understanding, and they make
deconstructionist practices with contemporary strategic games on the signifier (subject) and
the signified (content). Therefore, in this study, it has been seen that the structuralist approach
affects 'art that adds value to the object’, and ‘contemporary art that makes the object
worthless' in the deconstructionist understanding.
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Abstract

Colorectal cancer is one of the common cancer types that is among the causes of
serious morbidity and mortality. The pathogenesis of colorectal cancer has not been fully
elucidated, but genetic and environmental factors play a role together in the pathogenesis of
the disease. The CYP1AL gene is a gene that is effective in colorectal cancer susceptibility
due to various exogenous factors. The CYP1AL gene consisted of 7 exons and 6 introns is
localized on chromosome 15 (15g22-g24). The CYP1A1 A5360C (rs 2606345) gene variation
is characterized by an adenine / cytosine base substitution at position 5360 of the gene.
Enzyme activity may change due to this genetic variation. Trace elements are necessary for
various metabolic pathways of cells and tissues. Imbalances in trace element levels have been
associated with the development and progression of various types of cancer such as colorectal
cancer. The aim of this study is to investigate of the relationship between cytochrome
CYP1A1 A5360C (rs 2606345) gene variation and serum selenium levels in the development
of colorectal cancer. Our study consists of a patient group diagnosed with colorectal cancer
and a healthy control group not diagnosed with colorectal cancer. Real-Time Polymerase
Chain Reaction method was used to determine the genotype distributions of CYP1Al
A5360C (rs 2606345) gene variation. Serum selenium levels were determined using the
atomic absorption spectrophotometer method. In our study, serum selenium levels were found
to be significantly lower in colorectal cancer patients carrying the AA homozygous and AC
heterozygous genotypes of the CYP1A1l A5360C (rs 2606345) gene variation compared to
healthy controls with the same genotypes (p<0.05). The significant difference was not
detected in terms of serum selenium levels between patients carrying the CC genotype of the
CYP1A1l A5360C (rs 2606345) gene variation and controls (p>0.05). In our study, it was
concluded that the evaluation of CYP1A1 A5360C (rs 2606345) gene variation and serum
selenium levels together is extremely important in terms of early diagnosis, prognosis and
progression of colorectal cancer. Determining the significant biomarkers in our study are
important in terms of developing of new therapeutic strategies in colorectal cancer treatment.

Keywords: Colorectal cancer, CYP1A1 A5360C (rs 2606345) gene variation, trace elements
levels, serum selenium levels, Real-Time polymerase chain reaction, atomic absorption
spectrophotometer

INTRODUCTION

Colorectal cancer is known as a neoplastic process occurring in colon tissue (Rasi¢ et al.,
2018). CRC is a multifactorial disorder in which genetic and environmental factors are
influential, affecting the quality of life of individuals and causing serious morbidity and
mortality (Tavassoli et al., 2014; Buyukdogan et al.,, 2009; Kaya, 2008). CRC is a
heterogeneous disease occurring in the complex series of molecular events and has been
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reported to be the second leading cause of death (Rasic¢ et al., 2018). CRC is known as one of
the most common cancers in the world. According to World Health Organization (WHO)
statistics, 1.2 million CRC cases and 608,700 deaths performed worldwide in 2008. It is
estimated that the CRC is approximately 33% of the disease-specific mortality in developed
countries (Zhao et al., 2016). The incidence of the CRC, which is responsible for about
700,000 deaths each year, has increased significantly in most of the developing countries
(Zhao et al., 2016). In the Western, the CRC ratio, which is known as one of the major causes
of death due to cancer, has increased dramatically in the East and other Asian countries in
recent years. It is known that the incidence of this disease is more than 1% and its etiology is
not clearly understood (Ribeiro et al., 2016; Sohrabi et al., 2018).

Cytochrome P450 (CYP), one of the genetic factors known to be effective in the pathogenesis
of CRC, is a large family of proteins that found in animals, plants and microorganisms.
Cytochrome P450 is one of the Phase | enzymes that metabolize endogenous and exogenous
substances such as polycyclic aromatic hydrocarbons, heterocyclic amines, aromatic amines
and N-nitrosamines. CYP450 enzymes act as catalysts in the oxidation of various endogenous
and exogenous compounds. Some of these metabolites interact with DNA by gaining
electrophilic properties (Altunkol et al., 2018). Metabolic enzymes, including Phase | and
Phase Il enzymes, are effective in the activation and detoxification of xenobiotics, which play
an important role in the pathogenesis of CRC (Nebert, 1991). CYP1Al and CYP1B1 are
important members of the CYP1 family. Phase 1 enzyme CYP1AL1 is participated into the aryl
hydrocarbon hydroxylase activity. In addition, CYP1A1 activates procarcinogens (Zhu et al.,
2019). The human CYP1A1 gene plays an important role in the genetic predisposition for
some types of cancer by participating in the activation of procarcinogens (Altunkol et al.,
2018). Thus, CYP1AL1 is an enzyme that plays important role in CRC susceptibility due to
various exogenous factors (Murtaugh et al., 2005; Wang et al., 2008).

Various single nucleotide variations that occur in the CYP1Al gene and localized on
chromosome 15022 have been identified. This gene variations play an important role in
predisposition to various types of cancer, such as breast cancer, prostate cancer, bladder
cancer, cervical cancer, colorectal cancer (Zhu et al., 2019; Naif et al., 2018; Ding et al.,
2018). CYP1A1 protein consisting of a total of 512 amino acids contains CYP1Al * 2A, *
2B, *2C, *3,*4,*5,*6,*7,*8,*9, * 11 alleles. The CYP1AL1 gene is localised on
chromosome 15 (15022-q24) and it consisted of 7 exons and 6 introns (Zamani and Yildirim,
2014). CYP1A1 A5360C (rs: 2606345) gene variation is characterized by base substitution of
Adenine / Cytosine (A/C) at position 5360 (Zamanm and Yildirim, 2014; Sivaraman et al.
1994). Some of the isoforms of CYP450 activate the pro carcinogens to carcinogens (Elfaki
et al., 2018). Trace elements are environmental factors and play in the pathogenesis of CRC.
Trace elements are essential elements in biological processes for carrying out cofactor
functions such as activity of antioxidant enzymes, cell division and differentiation. Trace
elements that play an important role in enzymatic and hormonal activities in cell stabilization
may have different roles in different types of cancer. Angiogenesis and oxidative stress also
play an important role in the pathogenesis of colorectal cancer. Superoxide dismutase,
glutathione reductase, glutathione peroxidase and lipid peroxidation products in cancer tissues
were determined associated with trace element levels. Cell damage, DNA injuries and
mutagenesis occur as a result of changes in trace element concentrations. There are also
studies showing that carcinogenesis may also affect trace element levels (Sohrabi et al.,
2018).

Se is an important trace element and prevents the chromosomes of blood cells from being
damaged and thus it decelerates the tissue aging process. There are studies showing that the
risk of CRC increase in the absence of Se (Fotherby et al., 1993). The trace elements required
for the various metabolic pathways of cells and tissues can be toxic when they are received in
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excess concentrations. Excessive intake or lack of trace elements is effective in the
development or progression of certain cancers such as CRC (Cavusoglu et al., 2008;
Cobanoglu et al., 2010).

A limited number of studies have been performed to determine the relationship between
CYP1AL1 gene variations or serum trace elements in CRC development. However, the studies
have not been performed to investigate the relationship between genotype distributions of
CYP1A1 gene variations and levels of serum Se levels in CRC patients in Thrace population
of Turkey. Thus, the aim of our study is to investigate the relationship between CYP1Al
A5360C (rs 2606345) gene variation genotype distributions and serum Se levels in patients
with CRC.

MATERIALS AND METHODS

CRC Patient and Healthy Control Subjects

Our study was performed with 165 CRC patients and 171 healthy controls. The CRC patient
and healthy control groups were selected from Edirne and the surrounding areas. The patient
group included adult patients diagnosed with colorectal The healthy control group consisted
of healthy volunteers who were not diagnosed with colorectal cancer. Patients that are
younger than 19 years and that have a history of malignancy or pregnant and breastfeeding
women were excluded from our study.

DNA Isolation

The patient with CRC and healthy control DNAs were isolated from peripheral blood
containing Ethylenediaminetetraacetic Acid (EDTA). Invitrogen DNA blood kits were used
for DNA isolation of patient with CRC and healthy control groups. Purity and quality for
isolated DNAs’ were determined with nanodrop spectrophotometer (Allsheng Nano-200) and
also patient with CRC and healthy control DNA samples were checked by 0.8% agarose gel
electrophoresis (Minicell primo EC 320, Cleaver Scientific for electrophoresis tank and EC-
105, Cleaver Scientific MP-300V for power source).

Polimerase Chain Reaction method

Genotype distributions of CYP1AL gene variations were determined between patients with
CRC and healthy control groups by using Applied Biosystems 7500 fast Real-time PCR
method. In real-time PCR, TagMan SNP assay probes labeled with fluorochromes were used
at the 5 'and 3' ends.

RT-PCR conditions for CYP1A1 A5360C rs2606345:
Initial 60°C, 51 minutes
95°C, 10 minutes
95°C, 15 seconds
60°C, 1 minutes 40 Cycle
Reading
Termination 60°C, 1 minutes

Determination of Se Trace Element Levels

Trace element levels measurements were performed in Trakya University Faculty of Medicine
Department of Biophysics. For serum trace element level measurements, blood obtained from
patients with CRC and from healthy control groups were centrifuged at 5000 rpm for 5
minutes and serum was obtained from the blood. Distilled water was added to the obtained
serum samples and total volume was completed of 7 ml. In addition, the total mixture was
homogenized by vortexing. 10 ppm, 20 ppm, 40 ppm and 80 ppm standard solutions were
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prepared for graphite measurement at Atomic Absorption Spectrophotometer (Shimadzu AA-
6800) for Se levels measurements. Concentration-calibration curve was drawn according to
Se trace element standards (Figure 1). After the palladium stock and mix were prepared, 800
ul was taken from the mixture, 200 pl of serum (x5) was added and Se levels measurements
were performed.
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Figure 1. Selenium (Se) calibration curve

Statistical analysis

Student'’s t test was used to compare length, weight and body mass index values between CRC
patient and control groups. Chi-square (Pearson, Yates) test was used (As applicable Fisher's
test) to comparison of categorical variables (family cancer history, hypertension, diabetes
mellitus, cholesterol, smoking and alcohol). The comparison of CYP1Al A5360C (rs:
2605345) gene variation genotype distributions according to Se levels was carried out by
Mann Whitney U test. The results were expressed as number (percentage) or mean + standard
deviation. Statistical significance was accepted as p <0,05. The statistical analysis of the data
obtained in our study was performed using SPSS 20.0 (Statistics Package of Social Science)
statistical program.

RESULTS

In our study, the significant difference was determined between CRC patient and control
groups in terms of age, height, weight, body mass index (BMI) variables, family cancer
history, diabetes mellitus, hypertension, smoking and alcohol variables (p<0,05). The
significant difference was not determined between patient and control groups in terms of
cholesterol (p>0.05) (Table 1).
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Table 1. Clinical parameters of patient and control groups

Ethrfrggters and control Patient Group (n=165) g}ozrlt;f)l Group p

Age 57,40 £9,78 52,10 +9,15 <0,001*"
Length (m) 1,66 + 0,09 1,69+0,08 <0,001%"
Kilo (kg) 74,51 + 14,85 83,33 £ 15,33 <0,001*"
Body Mass Index (kg/m?) 27,00 + 5,23 28,97 + 4,96 <0,001*"
Familial history of cancer 38 (23,0%) 25 (14,6%) 0,048%
Diabetes Mellitus 25 (15,2%) 14 (8,2%) 0,046%
Hypertension 48 (29,1%) 32 (18,7%) 0,026%
Cholesterol 18 (10,9%) 15 (8,8%) 0,510°
Smoking 73 (44,2%) 63 (36,8%) <0,001*"
Alcohol 68 (41,2%) 55 (32,2%) <0,001*"

In our study, serum selenium levels were found to be significantly lower in colorectal cancer
patients carrying the AA homozygous and AC heterozygous genotypes of the CYP1Al
A5360C (rs 2606345) gene variation compared to healthy controls with the same genotypes
(p<0.05). The significant difference was not detected in terms of serum selenium levels
between patients carrying the CC genotype of the CYP1Al A5360C (rs 2606345) gene
variation and controls (p>0.05) (Table 2).

Table 2. Comparison of genotypes of CYP1Al A5360C (rs: 2605345) gene variation
genotype distribution and serum Se levels

Genotype

Distribution | Trace Elements | Patient Group Control Group p
CYP1Al s
AS360C AA Se (ng/ml) 37,28+14,39 44,07+15,78 0,02
(rs:2606345 <0001
) AC Se (ng/ml) 39,02+15,53 49,17+14,43 .

cC Se (ng/ml) 41,00+16,00 46,83+14,67 0,223"

AA: Adenin-Adenin; AC: Adenin-Cytosine; CC: Cytosine-Cytosine; Se: Selenium

DISCUSSION

CRC represents 9.7% of all cancer deaths. Despite the reduced incidence of CRC in
developed western countries, this rate is still continue to increase in developing countries.
Development and pathogenesis of CRC is still not fully understood, but genetic factors such
as gene variations in the pathogenesis of CRC and environmental factors such as trace
elements may play a role together (Ferlay et al., 2010; Cunningham et al., 2010; Markowitz et
al., 2009; Fearon et al., 2011).

In a study performed with Japan population, CYP1ALl (rs 4646903) and CYP1lAl (rs
1048943) gene variations were found to have no effect in CRC development (Hamachi et al.,
2013). In studies performed in California, it has been reported that CYP1AL gene variation is
not associated with colon and rectum cancer (Slattery et al., 2004). In a study carried out in
Caucasian population, it has been proven that there is no effect of CYP1AL gene variation in
CRC patients who were smokers or consuming red meat (Ishibe et al., 2000). In a study
carried out in Scotland, the significant was not determined relationship between CYP1Al
gene variation and CRC development (Little et al., 2006). In a study performed with Japan
populattion, CYP1A1 (rs 4646903) and CYP1ALl (rs 1048943) gene variations have been

65

https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

associated with CRC development (Nisa et al., 2010). In the studies comparing phase | and
phase Il metabolism enzyme variations, it has been reported carcinogenic effects of aromatic
amine metabolism of CYP1A1 genes in patients with CRC (Landi et al., 2005). As seen in
these studies, the combinations of gene variations have been examined and results have been
reported that do not overlap with each other in different populations. There are not many
studies performed to investigate colorectal cancer and CYP1ALl gene variations. However, the
relationship between the various types of cancer and the CYP1Al gene variations was
investigated and different results were obtained in different populations. In a study performed
with an Iragi population, the C and G alleles of CYP1A1m1 (T6235C) and CYP1A1lm2
(A4889G) gene variations have been determined as genetic risk factors for increased breast
cancer in women. T and A alleles play an important role as protective against this disease
(Naif et al., 2018). In a meta-analysis study performed with cervical cancer patients, the C
allele of CYP1A1 Mspl variation and Val allele of 1le462Val variation have been associated
with risk of development of the cervical cancer (Ding et al., 2018). In another meta-analysis
study performed with prostate cancer patients, the variations of rs1048943 and rs4646903 of
the CYP1Al gene have been determined as genetic risk factors for the development of
prostate cancer (Zhu et al., 2019). In a Turkish population study, a significant relationship was
determined between risk of bladder cancer development and CT genotype of CYP1lAl
€.*1189T> C variation (Altunkol et al., 2018).

Taking inadequate or excessive amounts of trace elements that regulate cell transplantation
and gene expression, which are effective in the regulation of various biological events in
organism, can affect the development of various types of cancer such as CRC by impairing
body resistance (Hamachi et al., 2013; Sarmis, 2010; Ekmekci et al., 2008).

In a study performed with Spain population, the significant difference was determined
between the Se levels of patients in the gastrointestinal, gynecologic, hematologic and lung
cancer malignancy group and the Se levels of the healthy controls. In another study, the
relationship between was detected increased risk of CRC and low Se levels between patient
with CRC and healthy control groups. In another study, Se levels were determined in patients
with CRC significantly lower compared to healthy controls (Majid et al., 1999; Saner, 2002).
In a study performed with the Malaysian population, it was shown that different trace element
levels were determined in serum and tissue samples of CRC patients compared to healthy
controls. In the same study, trace element deficiency and excess have been associated with
CRC development (Nawi et al., 2019). In another study performed with the Iranian
population, the alteration in trace element concentrations may play a role in the malignant
transformation of normal colon mucosa (Sohrabi et al., 2018).

In our study, serum selenium levels were found to be significantly lower in colorectal cancer
patients carrying the AA homozygous and AC heterozygous genotypes of the CYP1Al
A5360C (rs 2606345) gene variation compared to healthy controls with the same genotypes
(p<0.05). The significant difference was not detected in terms of serum selenium levels
between patients carrying the CC genotype of the CYP1Al A5360C (rs 2606345) gene
variation and controls (p>0.05).

CONCLUSION

Several limited studies were performed in terms of relationship between CYP1Al gene
variations and CRC development risk. Studies have also been performed to investigate the
relationship between trace elements and development of CRC. Different results were obtained
in these studies which were carried out with different races and populations. In our study,
serum selenium levels were found to be significantly lower in colorectal cancer patients
carrying the AA homozygous and AC heterozygous genotypes of the CYP1A1 A5360C (rs
2606345) gene variation compared to healthy controls with the same genotypes. Also, it is
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thought that evaluating the relationship between CYP1A1 gene variations and trace element
levels in patients with cancer risk such as CRC may contribute to early diagnosis and
progression of the CRC disease. In our study, it was concluded that the evaluation of CYP1Al
gene variations and serum trace element levels parameters together in cancer development
such as CRC is extremely important in terms of CRC diagnosis, prognosis and progression.
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Abstract

The effects of sodium metasilicate pentahydrate and urea incorporation and oxidation
on the structure and characteristics of jute fibers were investigated in the air environment at
temperatures up to 245 °C for oxidation periods ranging from 25 to 175 min. The findings of
thermogravimetric analysis (TGA) and Fourier transform infrared (FT-IR) spectroscopy
studies revealed that variation of oxidation periods had a considerable impact on the structure
and characteristics of oxidized jute fibers. As part of the concurrently proceeding
dehydrogenation and dehydration reactions, FT-IR spectra indicated a progressive and
continual loss of intramolecular and intermolecular hydrogen bonds. The infrared analysis
also revealed that when the oxidation period is increased for the fixed temperature range, the
cellulose 11 crystalline structure was fragmented. The infrared spectra confirmed the
development of C=C bonds due to the formation of crosslinked ladder-like structure. TGA
thermograms showed a continuous increase of char yields with increasing stabilization time.
TGA investigations revealed that jute samples oxidized at 245 °C for 175 min in a multistep
annealing procedure had desired thermal stability, and are ready to withstand higher
temperatures in further carbonization and activation processes.

Keywords: Jute Fiber, Multistep Annealing, Thermogravimetric Analysis, FT-IR
Spectroscopy.

INTRODUCTION

In recent times, activated carbon fibers (ACF) have attracted a great deal of interest as
an adsorbent for cleaning contaminated gaseous and aqueous streams. Some research (H.;
Heintz Marsh (EA; Rodriguez-Reinoso et al., 1997; Ryu, 1990) have reported on their
production, characterization, and use, showing that the porosity of ACF is influenced by the
activation conditions, such as temperature, time (Oshida et al., 1995), and surrounding
environment utilized (Alcaniz-Monge et al., 1994). ACF adsorption rates are 2-50 times
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quicker than granular activated carbon, according to certain studies (Baudu et al., 1991). This
is because the fibers' tiny diameter provides a higher exterior surface area in contact with the
fluid than granules. Additionally, their ability to remove microorganic contaminants such as
phenols (Petkovska and Mitrovic, 1989), pesticides, dyes, taste-related chemicals (Tajima and
Tanaka, 1996), and trichloroethylene (Suzuki, 1991) from water has been shown.

Pretreatment
with aqueous solution of Sodium
metasilicate pentahydrate and Urea
(Present study)

Thermal Oxidation
in oxygen containing atmosphere
up to 245 °C
(Present study)

Carbonization
in an inert atmosphere (Nitrogen)
up to 1000 °C

Activation
in carbon dioxide or air
from 800 to 1000 °C

Figure 1: Production flow chart of jute-based activated carbon fiber.

Carbonization is followed by an activation phase with CO, or steam at a higher
temperature to create fibrous activated carbons from natural or synthetic precursors (Kasaoka,
1987; Ryu, 1990). Polyacrylonitrile, polyphenol, polyethyletherphthalate, rayon,
monocarboxycellulose, cellulose phosphate, and pitch have all been utilized as precursors of
fibrous activated carbons since 1970 (Pastor et al., 1999; Ryu, 1990). Each has its own set of
applications and restrictions. Although synthetic fibers are typically expensive, finding low-
cost precursors from local material resources would be noteworthy.

Simple preparative techniques may be employed to produce extremely porous activated
fibers from jute. Jute is a naturally abundant fiber made from the stem of the Corchorus
olitorius plant that contains 58-63 % cellulose, 20-22 % hemicellulose, 12-15 % lignin,
around 2% protein, 1% mineral content, and trace amounts of organic and inorganic pigments
(Sinha and Rout, 2008). The objectives of this paper was to reveal how sodium metasilicate
pentahydrate integration influenced the molecular structure of jute fiber during the thermal
stabilization stage before carbonization and activation.
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MATERIALS AND METHODS

Jute fiber was used as a precursor fiber for the thermal oxidation procedure in this study.
Prior to the oxidation process, the precursor fibers were pretreated with sodium metasilicate
pentahydrate. When employed under suitable experimental circumstances, sodium
metasilicate pentahydrate has the ability to accelerate the oxidation phase. Chemical
integration was accomplished by dipping the jute yarns in a water solution containing 5%
sodium metasilicate pentahydrate and 6% urea for 60 minutes. A multistep oxidation process
was carried out in the air at temperatures between 150 and 245 °C for oxidation durations
ranging from 25 to 125 minutes.

The TGA profiles of the pristine and oxidized PAN were obtained using a Perkin Elmer
TGA scheme. The maximum temperature in the TGA studies was 1000°C, and a sample
weight of approximately 5-6 mg. Temperature scaling of TGA was completed employing
melting point benchmarks of gold, indium, aluminum, zinc, and tin.

Infrared analysis was carried out in absorbance mode using a Perkin Elmer FT-IR
spectrometer. The average value was calculated using 50 interferograms and a Norton-Beer
apodization algorithm. Every single sample spectrum was ratioed by retaining constant device
settings in comparison to a conforming number of background scans. Finally, all of the
spectra were examined where possible using curve fitting techniques and the SPECTRUM
program.

RESULTS AND DISCUSSIONS
Thermogravimetric Analysis (TGA)

TGA was used extensively in this study to characterize the oxidative thermal stability of
untreated and sodium metasilicate pentahydrate impregnated jute fibers that were oxidized in
an air environment. TGA can be employed to quantify the influence of sodium metasilicate
pentahydrate impregnation on the pyrolysis behavior of jute fibers oxidized in air at various
temperatures. To examine the relative yields of the carbonization phase as a function of
oxidation temperature, weight loss and char yields can be used. The degradation of structural
components such as cellulose, hemicellulose, and lignin causes weight loss in jute fibers in
TGA scanning (Kabir et al., 2013).

The TGA thermograms of original and oxidized jute fibers for various oxidation
durations are shown in Figure 2. At 100 °C, TGA thermograms indicated weight loss,
indicating moisture evaporation owing to bonded water in the fibers. Up to 300°C, there was
no substantial weight loss in the untreated jute sample.
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Figure 2: TGA thermograms of original (a) and sodium metasilicate pentahydrate
impregnated and oxidized jute fibers for different oxidation periods. (b) 25 min, (c) 50 min,
(d) 75 min, (e) 100 min, (f) 125 min, (g) 150 min, (h) 175 min.

The TGA traces of the oxidized jute fibers indicated reduced weight loss as the
oxidation temperatures increased. Higher carbon yields result in more cross-linking and
aromatization processes inside the cellulose structures, according to this study. Due to the
creation of a ladder-like structure by these processes, oxidized jute fibers lost weight across a
wide temperature range, whereas pure jute fibers lost weight over a narrow temperature range.

FT-IR Spectroscopy Analysis

IR spectroscopy was utilized extensively in this study to track and analyze the chemical
changes that occurred throughout the oxidative thermal stabilization procedure. The intensity
and spectroscopic variations as a function of oxidation temperature were investigated. Figure
3 depicts the IR spectra of untreated and oxidized materials corresponding to the 4000-2000
cm™ area as a function of oxidation period.
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Figure 3: IR bands in the range between 4000 and 2000 cm™ of original (a) and sodium
metasilicate pentahydrate impregnated and oxidized jute fibers for different oxidation periods.
(b) 25 min, (c) 50 min, (d) 75 min, (e) 100 min, (f) 125 min, (g) 150 min, (h) 175 min.

Intermolecular and intramolecular hydrogen-bonded OH group spectra are thought to be
responsible for the IR area between 4000 and 3000 cm™. The OH groups in cellulose's
molecular structure readily form intermolecular and intramolecular H-bonds, resulting in the
formation of crystalline areas (Dumanli and Windle, 2012; Khan et al., 2005; Kondo, 1997;
Mwaikambo and Ansell, 2002). The stretching vibrations of methine (C-H) and methylene
(CH,) are allocated to the 3000-2000 cm™ area in the infrared spectra of cellulose. The
vibrations of cellulose, hemicellulose, and lignin may be seen in the IR spectra of pure jute

fiber (Khan et al., 2005).
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Figure 4: IR bands in the range between 2000 and 500 cm™ of original (a) and sodium
metasilicate pentahydrate impregnated and oxidized jute fibers for different oxidation periods.
(b) 25 min, (c) 50 min, (d) 75 min, (e) 100 min, (f) 125 min, (g) 150 min, (h) 175 min.

Figure 4 shows the infrared vibrations between 2000 and 500 cm™ range for original
and SMSPH incorporated-stabilized jute fibers at different oxidation times. The cellulose
infrared band's wavenumber range of 2000-500 cm™ is the most valuable component from a
quantitative and qualitative standpoint. CH;, bending vibrations are attributed to the 1500-
1200 cm™ area. Crystallinity spectra are defined as vibrations at 1422, 1162, 1102, and 895
cm™. Carbonyl (C=0) intensity increases with increasing oxidation time, according to IR
spectra. This result implies that during the heat treatment, oxygen-containing functional
groups are generated.

CONCLUSIONS

The results show that pretreatment with sodium metasilicate pentahydrate improves the
oxidation time and speeds up the formation of the cyclized structure. As a result of the
oxidation process in the air, jute samples undergone considerable physical and structural
alterations. When the oxidation time was increased, infrared measurements revealed a faster
cyclization and dehydrogenation process. The oxidation duration has a substantial influence
on the structure and characteristics of oxidized jute fibers, according to IR spectroscopy. The
TGA thermograms demonstrated that the thermal stability of the sodium metasilicate
pentahydrate impregnated jute fibers improved with increasing stabilization times, as
indicated by the rise in carbon yield.
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Ozet

Modern diinyada roketcilik, hem askeri hem de bilimsel anlamda ¢alismalar yiiriitiilen
bir miihendislik alanidir. Ozellikle devletler ve 6zel sirketler tarafindan vyiiriitiilen ¢alismalar,
ilginin giderek artmasi sonucu amator roket¢ilik faaliyetleri ile ¢ok genis bir yelpazeye
yayilmustir. Ister profesyonel ister amatdr olsun, roketin gelistirilmesindeki en kritik nokta,
firlatma Oncesi yapilacak aerodinamik tasarim ve bu tasarimin dogrulugudur. Bu projede,
temel roketcilik faaliyetleri iizerine bir simiilasyon programi yazilmistir ve bu programin
dogrulugu iiretilen model roketlerin ugus verilerinin kaydedilmesi ile teyit edilmistir. Benzer
simiilasyon programi c¢alismalar1 diinya genelinde gegmiste yapilmis ve bu programlarin ses
hiz1 altinda calisan (subsonik) roketlerde dogru sonuglar verdigi goézlemlenmistir. Fakat,
mevcut bu programlar ses hizi iistiinde ¢alisan roketlerde dogru sonuglar verememektedirler.
Projede, ses hizinin iistiinde (slipersonik) calisabilecek roketleri de simiile edilebilecek bir
simiilasyon programi gelistirilmistir. Ayrica, gelistirilen program kendi i¢inde roket tasarimi
zorunluluguna neden olmayip, kullanicilardan Computational Fluid Dynamics (CFD) verisi
talep etmektedir. Boylelikle, kullanicilar kendi tasarladiklari roketin Computer Aided Design
(CAD) modelini Computational Fluid Dynamics (CFD) programlari ile analiz edip, herhangi
bir tasarim kisitt olmaksizin programa aktarabilmektedirler. Gelistirilen program igin
oncelikle, ucus verileri alinacak model roketin mekanik ve elektronik tasarimi yapilmustir.
Devaminda ise, temel akiskanlar mekanigi kurallar1 baz alinarak hesaplamalar yapilmis ve
roketin ugusu hakkinda genel bilgi elde edilmistir. Cesitli noktalarda yapilan Computational
Fluid Dynamics (CFD) analizleri ile, tasarlanan program igin gerekli veriler elde edilmistir.
Gelistirilen programda, elde edilen veriler 1s181inda irtifa, hiz, ivme ve yatay siiriikklenme
(direng) bilgileri hesaplanabilmektedir. Gelistirilen program ¢iktis1 veriler, model roketgilik
alaninda yaygin olarak kullanilan Open Rocket programu ile karsilagtirilmigtir.

Anahtar Kelimeler: Roket, Model Roket, Hesaplamali Akiskanlar Dinamigi, Ugus
Bilgisayari, Roket Simiilasyonu.

Abstract

In the modern world, rocketry is an engineering field that carries out both military and
scientific studies. Studies carried out especially by states and private companies have spread
to a wide range with amateur rocketry activities as a result of the increasing interest. The most
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critical point in the development of the rocket, whether professional or amateur, is the
aerodynamic design to be made before launch and the accuracy of this design. In this project,
a simulation program was written on basic rocketry activities and the accuracy of this
program was confirmed by recording the flight data of the launched model rockets. Similar
simulation program studies have been carried out around the world in the past and it has been
observed that these programs give accurate results in rockets operating slower than speed of
sound (subsonic). However, these existing programs can not give accurate results in rockets
operating above the speed of sound. In the project, a simulation program has been developed
that can also simulate rockets that can operate above the speed of sound (supersonic). In
addition, the developed program does not require rocket design in itself and requests
Computational Fluid Dynamics (CFD) data from users. Thus, users can analyse the Computer
Aided Design (CAD) model of the rocket they designed with Computational Fluid Dynamics
(CFD) programs and transfer them to the program without any design restrictions. For the
developed program, first of all, the mechanical and electronic design of the model rocket,
whose flight data will be obtained, was made. Afterwards, calculations were made based on
the basic fluid mechanics rules and thus general information about the flight of the rocket was
obtained. With the Computational Fluid Dynamics (CFD) analyses made at various points, the
necessary data for the designed program were obtained. In the developed program, altitude,
velocity, acceleration and horizontal displacement information can be calculated according to
flight data.

Keywords: Rocket, Model Rocketry, Computational Fluid Dynamics, Flight Computer,
Supersonic Rocket Simulation.

GIRIS

Roketler ve model roketler, acrodinamik kistaslara gore tasarlanmaktadir. Bu tasarim
yapilirken; roketin ulasacagi maksimum hiz, maksimum ivme, mekanik gereksinimler gibi
bircok faktdér gbz Oniinde bulundurulur. Yapilan tasarimlar, belirli ugus simiilasyonu
programlarinda degerlendirilme ihtiyacina sahiptir. Boylelikle, roketin atistan Once, atis
anindaki davraniglar1 simiile edilebilir. Literatiirde yaygin olarak kullanilan bir roket
simiilasyon programi gorseli Sekil 1°de gosterilmistir.

Sekil 1 OpenRocket roket simiilasyon programi arayiiz gorseli

Giliniimiizde roket ucus simiilasyonu yapabilen az sayida paket program bulunmaktadir. Bu
programlar arasindan, OpenRocket agik kaynak kodlu olmasi sebebi ile yaygin olarak
kullanilmaktadir. OpenRocket, Helsinki Teknoloji Universitesinde, Sampo Niskanen
tarafindan 2009 yilinda yiiksek lisans tezi kapsaminda gelistirilmistir (Niskanen, 2009).
OpenRocket’in, yapilan denemelerde 10-15% oraninda hata ile sonug verdigi anlasilmistir. Bu
hata oran, ticari paket programlarin hata oranlarina yakindir.

OpenRocket, aerodinamik modeli; genel olarak James Borrowman’nin 60’11 yillarda
yaptig1 bir ¢alismada onerilen tahmin yontemlerini kullanarak olusturmaktadir (Barrowman,
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1966). OpenRocket’te Borrowman’in yontemleri, ses Ustli hizlar ve yiiksek tiirbiilans
durumlarda daha iyi sonu¢ alinmasi i¢in gelistirilmistir. Fakat OpenRocket, Borrowman’nin
metotlarinda gelistirme ve iyilestirme yapilmis olsa da, 6zellikle ses listii hizlarda ve yiiksek
hiicum agilarinda giivenilir sonu¢ vermemektedir. Bu sorunun oniine ge¢cmek icin, tahmin
metotlar1 yerine, roket iizerinde farkli tasarim noktalarinda yapilan hesaplamali akigkan
dinamigi (CFD) analizlerinin sonug¢larini interpolasyon veya regresyon metotlar: ile kullanan
bir program gelistirilebilir. Giiniimiizde CFD analizlerinden alinan verilerin dogrudan ugus
simiilasyonunda kullanilmasint saglayan roket simiilasyonu i¢in Ozellestirilmis bir paket
program bulunmamaktadir.

Roket ucgus simiilasyonu i¢in kullanilan ticari paket programlardan biri olan RockSim
programi, OpenRocket’e ek olarak, roket dinamiklerinden ve atmosferik kosullardan
kaynaklanan belirsizlikleri, Monte Carlo yontemi ile belirli giiven araliklarinda sonuca
yansitabilen bir eklentiye sahiptir. Fakat dagitimda bu eklenti, sadece Amerikan
vatandaglarinin kullanimi ile smirlt tutulmustur. Cambridge Universitesinden Williem J.
Earland ve arkadaglari, bu konuda bir calisma yapmustir (Earland ve digerleri, 2017). Yapilan
calisma sonucunda acgik kaynak kodlu olan OpenRocket gelistirilmis ve ugus esnasindaki
belirsizlikleri de hesaba katabilecek hale getirilmistir. Fakat gelistirilen bu programin,
kullandigi C++ temelli kiitiiphanelerden otiirti, dagitiminda ve paylasiminda sorunlar
yasanmaktadir.

Bahsedildigi iizere, roket ugus simiilasyonu konusunda; uluslararasi alanda saygin kabul
edilen kurumlarda ¢aligmalar yapilmis ve bu ¢aligmalar sonucunda programlar gelistirilmistir.
Fakat diinyada, CFD analizlerinden alinan verileri kullanarak ugus simiilasyonu yapabilen bir
program bulunmamaktadir. Proje kapsaminda, CFD analizlerinden alinan verilerin ugus
simiilasyonunda kullanilmasina olanak taniyan ve belirsizliklerin sonuca olan etkisini
gosterebilen acik kaynak kodlu roket ugus simiilasyonu program gelistirilmistir (Ozdamar ve
digerleri, 2021).

Gelistirilen program; maksimum irtifa araligi ve ortalama ugus siiresi bilinen bir model
roketin, CFD analizi yapilip analiz ¢iktilar1 programda kullanilarak incelenmistir.

MODEL ROKETIN TASARLANMASI

Calismada kullanilacak model roket, Tablo 1°de yer alan tasarim parametreleri kapsaminda
olusturulmustur. Roketin aerodinamik davraniginda biiyiik rol oynayacak olan “tanjant ogive”
burun geometrisi, Denklem 1-2°de verilen ogive denklemleri kullanilarak Sekil 2’de yer alan
sekile gore cizilmistir. Solidworks programi araciligtyla roketin ii¢ boyutlu modeli Sekil 3’de
gosterildigi gibi olusturulmustur. Solidworks ile yapilan model, CFD (HAD) analizinde
kullanilmak tizere “.step” formatina doniistiirilmiistiir.
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Tablo 1 Model roket tasarim parametreleri

(Denklem 2)

Parga Boyut
Govde Capt 25 mm
Uzunluk 750 mm
Agirlik 107 gr
L?+R?
(Derkfern 1)

p?—(L—-x)*+R—-p,0<x<L

N
Ogive Radius 2

Sekil 2 Tangent ogive burun geometrisi gosterimi

Sekil 3 Model roket tasarimi ii¢ boyutlu gosterimi_ ) o
HESAPLAMALI AKISKANLAR DINAMIGI ILE MODEL ROKETIN ANALIZI

Uc boyutlu modelin olusturulmasindan sonraki asama, calismaya temel olacak CFD
analizinin yapilmasi ve analiz sonuglarinin tutarliligina karar verilmesidir. CFD analizi i¢in
Fluent modiilii kullanildi. Analiz, gelistirilen program isterleri geregi, atak a¢isi ve hiz
degerleri i¢in parametrik olarak yapildi. Analizin ilk asamasinda, geometri “import” edilip
Design Modeler yardimiyla meshe hazir hale getirildi. Bu agamanin temel tasi, aerodinamik
analizlerin genelinde hava tiineli yaratmak adina yapilan, hava tiineli(enclosure) olusturulmasi
oldu. Referans c¢alismalarda kabul edilen oranlar baz alinarak -roket XY diizlemine
yerlestirildiginde- roketin burnunun Oniine roket boyunun 4 kati kadar, motor kisminin
arkasina ise roket boyunun 6 kati1 kadar olacak biiyiikliikte bir enclosure olusturuldu. Ayni
zamanda Y diizleminde roketin bu diizlemdeki uzunlugunun beser kati olacak sekilde

enclosure genisletildi.
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ANSYS

2020 R2

¢
b3
0,000 1,000 2,000(rn)
0,500 1,500

Sekil 4 Enclosure goriiniimii
Bu asamada 6nem tastyan bir diger kisim ise, atak a¢isini belirlemek adina, X diizlemi
ile roket govdesi arasindaki aginin parametrik olarak secilmesi oldu.

Details View q
[=I| Details of Rotate1

Rotate Rotate1l

Preserve Bodies? | No

Bodies 1
Axis Definition | Selection
Axis Selection Plane Normal
P FDS, Angle (0°

Sekil 5 Atak acisinin parametrik secilmesi

Mesh (ag) asamasinda, olusturulan enclosure icinde roket geometrisindeki sinir
tabakanin verimli sonuglar vermesi adina roket ¢evresinde “inflation” olusturuldu.
Olusturulan smnir tabakalarin optimum boyutlari i¢in gerekli hesaplamalar yapildi. Bu islemin
ardindan “Ortogonal Quality” degerinin 0.1’in altinda kaldig1 veya “Skewnes” degerinin
0.95’in iizerinde kaldig1 hiicreler tespit edildi. Bu hiicrelerin ¢ogunlukta bulundugu burun
konisi ve kanat¢ik boélgelerinde “sizing” islemi yapilarak kalite degerleri istenen oOlgiilere
cekildi.

Sekil 6 Mesh olusturulmus yapi

Fluent asamasinda; sinir sartlari, akigkanin ozellikleri, tiirbiilans modeli ve duvar
fonksiyonu programa girildi. Akiskanin Ozellikleri, program altyapisindakilerle aym
degerlerle, hava seg¢ildi. Smir sartlar1 girilirken, hiz faktorii parametrik olarak segilip roketin
ulagabilecegi hiz araliklarinda (10-75 m/s) ¢oklu deger girildi. Tiirbiilans modeli olarak; ters
basing gradyanlarinda, akis ayrilmalarinda ve shear flow’lar1 ¢6zmekteki basarisindan dolay1
“SST k-w” secildi. Ug boyutlu dis akis analizlerinde sik¢a kullamlan bu yéntem, yiiksek
Reynolds sayilarinda tercih edilmekte olan en gelismis yontemlerden biridir. “Standart k-w”
kadar giris sartlarina bagli degildir. Duvar fonksiyonu olarak, az hassasiyetli duvar dibi
¢oziimli sunan Standart Duvar Fonksiyonlar1 segildi. Coziim metodu, akis tipine uygun
“Coupled” olarak tercih edildi. Ayrica bu noktada roketin direng¢ (siiriklenme) katsayisi,
roketin total alan degeri baz alinarak tespit edilmistir. Bulunan sonuglar, benzer ¢alismalar ve
geometrilerle karsilastirildiginda analizin dogru oldugu kanisina varilmstir.
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Tablo 2 Model roket CFD analiz sonuc¢lari

G
H iris .
ticum Hit Dire Kaldir Cd (- Tork
Agis1 n¢ (N) ma (N) ) Q)]
(Derece) (mis)
0 1 0,01 0,0004 0,004 5.76E
0 79796 88075 14214 +00
0 2 0,07 0,0029 0,004 0,0005
0 54216 5527 3439 17492
0 3 0,17 0,0074 0,004 0,0012
0 5108 9005 48237 9491
0 4 0,31 0,0179 0,004 0,0034
0 8745 198 58953 928
0 4 0,40 0,0203 0,004 0,0038
5 6665 862 62654 6109
0 5 0,50 0,0219 0,004 0,0043
0 5376 729 65713 3341
0 5 0,61 0,0315 0,004 0,0060
5 4588 031 68061 7181
0 6 0,73 0,0425 0,004 0,0086
0 4842 946 70258 1919
0 6 0,86 0,0423 0,004 0,0087
5 5975 173 72197 2947
0 7 1,00 0,0476 0,004 0,0096
0 881 092 74307 8523
0 7 1,16 0,0461 0,004 0,0088
5 21 046 75953 1441
2 1 0,01 0,0349 0,004 0,0067
0 89549 133 36315 7136
2 2 0,07 0,1414 0,004 0,0275
0 95444 35 57749 469
2 3 0,18 0,3220 0,004 0,0627
0 4327 22 71438 434
2 4 0,33 0,5721 0,004 0,1114
0 394 16 80425 4
2 4 0,42 0,7229 0,004 0,1406
5 5726 32 8393 3
2 5 0,52 0,8952 0,004 0,1741
0 8409 15 86528 62
2 5 0,64 1,0770 0,004 0,2090
5 2788 5 89125 25
2 6 0,76 1,2841 0,004 0,2492
0 8009 6 91067 61
2 6 0,90 1,4999 0,004 0,2905
5 4286 1 9267 28
2 7 1,05 1,7442 0,004 0,3381
0 225 3 9431 89
81

https://www.iksadasia.org/

July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

https://www.iksadasia.org/

July 16-18, 2021 Sydney, Australia

2 1,21 2,0060 0,004 0,3890
211 8 96016 01

4 0,02 0,0705 0,005 0,0137
18416 663 02558 639

4 0,08 0,2816 0,005 0,0551
99073 21 17175 582

4 0,20 0,6344 0,005 0,1242
5139 94 24453 62

4 0,36 1,1266 0,005 0,2208
9921 9 31975 61

4 0,47 1,4210 0,005 0,2786
0246 3 34322 67

4 0,58 1,7531 0,005 0,3437
2867 9 36453 48

4 0,70 2,1231 0,005 0,4164
7712 1 38311 97

4 0,84 2,5241 0,005 0,4951
5551 1 4043 48

4 0,99 2,9614 0,005 0,5807
4566 7 41638 69

4 1,15 3,4322 0,005 0,6728
602 42837 91

4 1,32 3,9417 0,005 0,7728
983 43971 9

6 0,02 0,1064 0,006 0,0201
75143 3 33048 02

6 0,11 0,4220 0,006 0,0799
2543 76 47345 415

6 0,25 0,9519 0,006 0,1807
4934 24 51724 18

6 0,45 1,6904 0,006 0,3213
7251 9 57526 16

6 0,58 2,1343 0,006 0,4055
1932 3 61189 12

6 0,72 2,6388 0,006 0,5021
0749 3 63319 45

6 0,87 3,1758 0,006 0,6032
2836 5 63874 16

6 1,04 3,8014 0,006 0,7226
314 5 66681 39

6 1,22 4,4678 0,006 0,8497
828 7 68882 75

6 1,42 5,1885 0,006 0,9873
748 70272 53

6 1,64 5,9560 0,006 1,1333
147 2 71413 9

8 0,03 0,1360 0,007 0,0245
45588 41 95231 435

8 0,14 0,5489 0,008 0,1006
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2487 13 19691 13
8 0,32 1,2439 0,008 0,2297
3955 9 28278 81
8 0,57 2,2086 0,008 0,4086
9893 3 33993 33
8 0,73 2,7937 0,008 0,5171
6204 2 3658 05
8 0,91 3,4529 0,008 0,6395
2712 8 40094 11
8 1,10 4,1675 0,008 0,7716
66 8 41784 44
8 1,31 4,9641 0,008 0,9199
952 3 43429 05
8 1,55 5,8261 0,008 1,0798
012 2 44255 4
8 1,80 6,7641 0,008 1,2547
026 2 4542 1
8 2,06 7,7628 0,008 1,4402
5 543 1 44933 1

YAZILIMIN GELISTIRILMESI

Calisma kapsaminda gelistirilen programda kullanilacak yazilim dili, yaygmligt ve
paket programin dagitimi sirasinda yaganabilecek sorunlari en aza indirmesi sebebiyle Python
olarak belirlenmistir. Programin gelistirilmesi, Sekil 6’de gosterilen program akis diyagrami
(flowchart) planina gore gergeklestirilmistir. Bu dogrultuda yazilim gelistirilmesi yapilarak
ANSYS iizerinden hesaplanan HAD verileri kullanilarak yazilim gelistirme c¢alismalari
tamamlanmustir.

V

Programa aktarilan
verileri al

\V
Yer cekimi verisini Analiz \_/enlerlnden elde edilen
dahil et degerler ile yapilacak
interplasyon sonucu v hizinda

Elde edilen verileri
yazdir.

rokete etki eden tum kuvvetleri
bul

D L D

V

Roket motoru trust
datasini kullanicidan
al.

\V4

t+1 aninda irtifa, hiz

ivme ve yatay
suruklenmeyi hesapla

v=0 ve t=0 olarak
tanimla, kullanicidan
tmax ve dt verilerini al.

Sekil 7 Roket analiz program akis diyagrami

Gelistirilen programimn CFD verileri kullanarak calismasi hedeflenmistir. Calisma
kapsaminda yapilan CFD analiz verileri, yer ¢ekimi ve literatiirde paylasilan roketin sahip
oldugu motor itki (trust) verileri programda baz alinmistir. Program baslangicinda siire ve hiz
verileri sifir olarak alinmis siireye baglh olarak baslangigta programa aktarilan verilen
interpolasyon islemine tabii tutulmustur. Interplasyon sonucu rokete etki eden kuvvetler
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bulunarak irtifa, hiz, ivme ve siiriiklenme (direng) c¢iktilar1 ve grafiklerini sunan bir roket
analiz programi gelistirilmistir.

SONUC VE KARSILASTIRMA

Calisma kapsaminda hedeflenen program gelistirilerek irtifa, hiz, ivme ve direng
(stirtiklenme) verileri, tasarlanan ve hesaplamali akigkanlar mekanigi hesaplamalar1 yapilan
model roket baz alinarak hesaplanmistir. Sekil 8-11°de goriilecegi tlizere, gelistirilen
programin ¢iktilari, belirlenen bir model roket kullanilarak, Openrocket programi ile
karsilastirilmistir.

~ 125
E
8 100
2
2 s

50

25

)

[} 1 2

Sekil 8 Gelistirilen program irtifa grafigi (solda) Open Rocket irtifa grafigi (sagda)

Time (s)

I

Sekil 10 Gelistirilen program ivme grafigi (solda) Open Rocket ivme grafigi (sagda)

0.7
06
05

2

goa

o

£ o3

&

0.2
01
0.0
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Sekil 11 Gelistirilen program siiriikklenme (diren¢) grafigi (solda) Open Rocket

siiriiklenme (direnc) grafigi (sagda)

Sekil 8-11°deki veriler kiyaslandiginda, bu ¢aligma kapsaminda gelistirilen roket ugus
programi sonuglar1 ile Open Rocket Programi sonuglariin yakin oldugu anlasiimaktadir.

Roket ugus programu ile,
Tasarim noktalarinda 6zgiirliik saglayan,

CFD ile biitiinliik kurabilen,
Ses iistii hizlarda dogru sonuglar verebilecek

bir program ¢aligsma kapsaminda gelistirilmistir.
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THE TREND OF USING TEXT MINING TECHNIQUES IN
HISTORICAL TEACHING AND RESEARCH: AN ANALYSIS OF
DOCUMENTS ON LAND OWNERSHIP IN THE MEKONG DELTA
FROM 1955 TO 1975

Bui Hoang Tan
Faculty of History, University of Education, Hue University
Department of History Education, Teachers College, Can Tho University

Bui Anh Tuan

Department of Mathematics Education, Teachers College, Can Tho University

Abstract

In today's digital era, Text Mining technique is widely used in scientific research in general
and especially, in History. In historical research and teaching, land ownership is one of the
important issues in many agricultural countries like Vietnam. Through the application of Text
Mining techniques in data analysis and extraction of information from documentary sources
on land ownership at the National Archives Center, the paper will clarify specific values about
ownership and land-related historical issues in the Mekong Delta, a region of Vietnam, for 20
years (1955 — 1975). The research results not only provide an important source of reference
data for teaching history, but also serve as the basis for research and planning of socio-
economic development strategies in the Mekong Delta nowadays.

Key words: History, Text Mining, Land Ownership, Mekong Delta
1. INTRODUCTION

Today, the great development in the application of information technology in most fields
has made the amount of digital data stored more and more large. Traditional data mining
methods do not respond appropriately to the new demands and challenges of life. Therefore,
knowledge mining and discovery techniques in databases have become an inevitable trend to
solve data mining problems for human life. One of the most commonly used techniques is
Text Mining — a text analysis technique. Typically, Tuan et al (2019) used Text Mining to
analyze the poem Divan of Hafiz in order to calculate the number of words and classify
important keywords in the poem. In the study of Grobelnik et al (2002) used Text Mining
technique in publishing to increase the number of customers to reach. According to Jalali et al
(2020), the emergence of online documents today, especially big data, has made traditional
data analysis methods difficult to handle. So, the development of tools to support data mining
such as: NVivo, ATLAS.ti, Quirkos, Hyper Research are programs that support research into
qualitative analysis methods by encoding input data. With many different engineering and
software approaches, of which the ATLAS.ti application, a German software, is widely used
thanks to its flexibility and open access, has allowed users to explore many research papers at
the same time, reducing the time and number of mistakes. Because of that useful feature,
ATLAS.ti applied in teaching and research in higher education institutions will bring many
practical effects.

From the reality of history research and teaching at Can Tho University, it shows that
historical documents are one of the decisive factors for the content of historical research
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works and affect the quality of history teaching in higher education institutions. According to
Nguyen et al (2010), historical document one of the most important concepts of historical
science. In addition, history becomes a real science when it is built on complete,
comprehensive and systematic knowledge. This knowledge must be determined by the
historian for its reliability and authenticity, through careful analysis and examination of
historical documents. From that requirement, this study proceeds to apply the outstanding
features of ATLAS.ti software in supporting the analysis of historical documents, case studies
of land documents in the Mekong Delta (1955 - 1975) by the Government of the Republic of
Vietnam promulgated. From the results of this study, it will guide the expansion of all other
historical research topics to serve history teaching at Can Tho University.

2. LITERATURE REVIEW

2.1 Text Mining

Text mining, also known as text data mining, is the process of processing and extracting
meaningful information in text by applying advanced analytical techniques and algorithms.
This process includes activities such as text summarization, document retrieval, document
clustering, text classification, language recognition, identification of phrases, phrase and key
phrase structure, and export and output data such as data name information, date information
and abbreviations, identify acronyms and their definitions (Witten et al., 2004).

Mining information presented in the form of patterns, trends, ordinal orders is extracted
through rules or through a learning process based on statistical patterns. Some researchers
have applied text mining to qualitative research projects as a possible qualitative research
method (Camillo et al., 2005; Hong, 2009; Janasik et al., 2009; Yu et al., 2011; Mahmoudi &
Abbasalizadeh, 2019; Rajman & Besancon, 1998). Text mining is a part of text analysis in
data mining that is conducted through basic steps such as preprocessing, model learning,
judgment, analytic synthesis and presentation of results. Gaikwad et al (2014) proposed a text
mining process consisting of steps (Fig.1)

Text Pre Apply Text
document - mining techniques

from different

eniireas l

Discovery of Text
. —~e—
knowledge in the text content

Fig. 1 Text mining process

The goal of text mining is to discover information that is unknown or not specifically
written down. Therefore, the text mining process begins with a collection of documents from
different data sources. A text miner will access the document and preprocess it by checking
the text format and the characters in the text. The document is then moved to the text analysis
stage. Text analysis is semantic analysis to obtain high-quality information from text. Many
text analysis techniques are available, and depending on the organization's goals, a
combination of techniques can be used (Gaikwad et al., 2014).

One of the effective text mining techniques is data clustering with the aim of finding and
detecting clusters, latent and important data patterns from large data sets, thereby providing
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information and knowledge for decision making. Data clustering is the division of large
databases into groups of data with similar objects. According to Nguyen (2009), Data
clustering is the organization of objects in a text into groups where the objects in each group
are similar according to a certain property. According to Nguyen (2011), The strength of data
clustering is to provide useful structures or clusters of objects found directly from the data
without any knowledge base.

2.2 ATLAS.ti Sofware

According to Friese (2019), ATLAS.ti is a leading software for qualitative data analysis
that provides the big picture and appreciates the details of data. The purpose of ATLAS.ti is to
help us discover and analyze the complex problems underlying unstructured data. The
software also allows to locate, encode and annotate hidden findings within data to analyze and
evaluate them, and uncover complex relationships to find cause and effect in the data.
ATLAS.1i helps users conveniently and quickly navigate through large data sets used in many
fields including anthropology, art, architecture, media, science education, management
research, market research, psychology, sociology... The essence of ATLAS.ti is an
exploratory approach to theory building by segmentation, coding and retrieval interspersed
with building concepts concepts and text structures, it reveals meanings and relationships that
allow users to make their findings in the data.

One thing to note is that ATLAS.ti does not replace thinking, it cannot do mental work
because only humans can think, the analyst is the one who has to do the real analysis. Project
management requires care because external database systems are constantly changing and
need to be backed up more carefully when using ATLAS.ti. The first version of ATLAS.ti
was developed by Thomas Muhr at the Technical University in Berlin in the context of the
ATLAS project 1989 — 1992 (Smit (2002)). Currently ATLAS.ti has versions for Windows,
Mac, Android and iPad operating systems.

2.3 Introduction to the land issue in South Vietnam

The historical research of land issues is an important topic in many countries such as the
United States (Freyfogle, 1984), India (Gadgil & Guha, 1993), Namibia (Werner, 1993),
Australia (Butzer & Helgren, 2005), Mongolia (Fernandez-Gimenez, 2006), Europe (Couch et
al., 2008), ... The land issue is also one of the issues of special significance for an agricultural
country like Vietnam. Because land is not only a necessary means of production for the
development of the economy, but also plays a decisive role in the process of forming regional
economic relationships. This is the driving force promoting or inhibiting the socio-political
development of Vietnam over historical periods. Therefore, the existence of each state or
political institution in the nation's history is often associated with the resolution of land
problems posed by society itself.

Since the Geneva Agreement (1954), the land issue in the South in general and the Mekong
Delta in particular became a core issue in the Vietnam War. During the 20 years of war in
South Vietnam (1955-1975), the government of the Republic of Vietnam always focused on
land issues through many different management policies. They considered the land issue as
the top focus, decisive to the victory or defeat of the war. Along with that, farmers and rural
areas became objects and areas of fierce competition between the warring parties during this
long and fierce war. Therefore, land is both a combat area and a strategic weapon of the
government of the Republic of Vietnam.
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Research on land issues in this historical period is quite diverse in form and content. Le
(1967) raised the importance of external aid for southern agriculture and made an initial
assessment of the impact of this external aid. Thereby, the land issue suggests new
development orientations for more efficient ownership, management and farming according to
the agricultural economic development strategy of the government of the Republic of
Vietnam. Hoang (1972) presented an overview of the trend of land reform as well as
mentioned land reform in Vietnam through the periods. Following the land survey during the
Republic of Vietnam, Do (1966) synthesized the natural conditions and agricultural
production situation under the management of the Government of the Republic of Vietnam.
Clear layout and specific analysis, the study raised the issues of land management
organization that set the stage for many land reforms during this period. According to Cao
(1976), the land reform policy of Diem - Thieu was reactionary, deceptive, malicious. That
policy, along with many other policies, made agriculture - farmers in the South heavily
dependent on USA aid. Lam (1985) mentioned the policies and results of the land revolution
of the Vietnam Communist Party during the war in South Vietnam, and criticized the land
reform of the Republic of Vietnam under President Ngo Dinh Diem (1955 — 1963) and
President Nguyen Van Thieu (1967 — 1975).

Another study by Tran (1993) systematically and objectively analyzed, added some new
data on the process of changing land ownership regime and class relations between classes in
rural areas in the Mekong Delta. With specific documents, the author has clarified the causes
and characteristics of the process of change in land ownership regimes and land management
regimes under the influence of the land management policy of the country of the Republic of
Vietnam in rural Mekong Delta from 1955 to 1975. In addition, a study by Nguyen (2013),
presented an overview of land ownership in Vietnam in the period from 1945 to 1975,
through which an objective analysis of the land ownership situation was presented and
agricultural production in the Mekong Delta during the Republic of Vietnam (1955-1975).
Lam's study (2014), which studies land policy in the South of Vietnam, points out the
differences between the land management policies of the two South and North Vietnam after
1954 and analyzes the impact and the consequences of that policy for the development
requirements of Vietnam's national history.

In particular, in the years 1955 - 1956, the US government sent an advisory mission led by
expert on land reform W. Ladejinsky to help the Republic of Vietnam draft and implement the
policy on field management in South Vietnam. The content of land reform under the President
Ngo Dinh Diem focused on four edicts:

- No. 2 (January 8, 1955) stipulates the maximum rent (land rental price) and the
interest rate that landlords can apply. The maximum rate of rent is from 10 to 15% of the rice
harvested for one season/year; The maximum rent is from 15% to 25% for the main harvest of
the field with 2 seasons/year.

- No. 7 (February 5, 1955) stipulates that the lease of land must have a tenant contract.
Contract term is 5 years, renewable. Tenants have the right to return the land and must notify
the landowner 6 months in advance. The landowner who wants to take back the land must
give the tenant 3 years notice. Contracts are divided into 3 types:

+ Type A: for fields under cultivation by owners

+ Type B: for unoccupied fields

+ Type C: for deserted fields (Commune Council signs contracts with farmers on behalf of
land owners)

- No. 28 (April 30, 1956) regulations on land tenants
- No. 57 (October 20, 1956) owner's regulations. Each address is allowed to keep 100
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hectares of cultivated fields and 15 hectares of traditional family fields. The land without
owner will be resold to the landless, each household does not exceed 5 hectares, the buyer
will pay for a period of 6 years. During that time the land remained under the ownership of
the government. For the next 10 years, people could not distribute the fields to m or sell them.
Land owners will be compensated 10% in cash, the rest will be paid back by bonds for 12
years, 5% each year.

After Tet Mau Than in 1968, the USA had to de-escalate and switch to the strategy of
Vietnamizing the war. A large rural area in South Vietnam was under the control of the
National Front for the Liberation of South Vietnam, which forced the governments of the
USA and the Republic of Vietnam to change their plans to regain control of land in rural
South Vietnam. After many agendas between the parties, the President of the Republic of
Vietnam at that time Nguyen Van Thieu signed Decree 003/60, on March 26, 1970 in Can
Tho on the promulgation of the Law on Farmers Having Land with basic content:

- The law stipulates that land not cultivated by landlords is necessarily expropriated and
must be adequately compensated according to the time value. Landowners are compensated
20% in cash and 80% in bonds with an interest rate of 10%/8 years. The value of the specified
farmland is 2.5 times the price of paddy yield from that plot.

- Expropriated land is prioritized and allocated free of charge to tenant farmers (3 ha in
the South and 1 ha in the Central Coastal Highlands). Landowners directly cultivating can
only keep a maximum of 15 hectares in the South or 5 hectares in the Central. However, this
Law does not apply to land owned by religious organizations and land owned by people's
families. The objective of this reform is to grant 1,500,000 hectares of rice fields to 80,000
farmers for free and to issue certificates of land ownership to farmers. The law also stipulates
that the person receiving the land under the Farmers Having Land program cannot transfer or
resell that land for 15 years.

In addition, the land policy has three new points put into practice:

+ Landlords do not have the right to force tenants to pay rent from previous years.

+ Farmers who receive fields from Viet Minh are also exempted from tax for a limited
time.

+ Farmers owning fields granted by Viet Minh will be officially contracted to own the
fields.

g

Mot phan Du sb 7 (5/2/1955)

Du s6 2 (8/01/1955)

Fig. 2 Some images of the Land Law of the Republic of Vietnam from 1955 to 1975

90
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

After that, the article will present a method of analyzing land data by text mining
techniques based on clustering with the help of ATLAS.ti software to clarify the values of
historical issues related to the data land in the Mekong Delta, a region of Vietnam, for 20
years (1955 — 1975).

3. RESEARCH METHODS AND RESULTS
3.1 Research methods

National archives are a source of documents containing many important values of each
country, and the information on these documents has authentic value on many issues and
events in all areas of life society. Therefore, historical research based on national archival
materials both ensures scientific authenticity and exploits valuable historical research
information. In addition, historical documents should also change into digital forms for using
in teaching and research (Chen et al., 2007).

Therefore, the research process of the paper went through the following phases:

Phase 1: Extracting historical documents at the National Archives Center Il, Ho Chi Minh
City (Fig.3)

Fig. 3 The National Archives Center Il, Ho Chi Minh City

Phase 2: Select, digitize and format documents from image files to Word or Pdf.
Phase 3: We use the tools in ATLAS.ti 9 and analyze the qualitative data in the document
text according to the process (Bui et al., 2020) (Fig.4)

Select, digitize and integrate text

l

Data processing with tools of Atlas.ti

R

Intermediate data are

|

Review the text

Fig. 4 Process of qualitative data analysis using ATLAS.ti software
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+ First, create a project with the name "Mekong Delta" in ATLAS.ti, the files are included
in the project by the Add Document function on the toolbar.

+ Second, use Word Cloud / Word List tool for files to know the frequency of all words in
each document. On the toolbar, click on the Word List/Word Cloud item in the Document

section (Fig.5).

Mekong Delta - ATLASti

Scarch&Code  Anahze  Import&Export  Tools

F

Search Focus Group | Rename Delete | Unlinl Fi

Coding | & Code~  Coding L Cloud List | Documen t
Ceding Quotation Margin Entities Explore & Analyze Document t
Explore ~ 3| B D 2: noi dung luat cai cach ruong dat nam 1959
Search Pl CHINH SACH CAI CACH PIEN BIA
»[&) Mekong Delta 2 CUA TONG THONG NGO DINH DIEM(1955 — 1963)

2

Fig. 5 Toolbar of ATLAS.ti

+ Third, create a Network to look at the visual relationship of words/phrases in a document
(Fig.6).

Mekong Delta - ATLASti

ort & Bxq ools s anscripts
= B
uments El af?
i1
es

Iyze
[ Doc
L& cod

Navigator * Documents Qu Codes Memos Networks Links  Project
Documents « | Entities= | Comment - uf Project Explorer - - - ~  Explorer~
New <> New Code(s) b Mavigator Managers
Beplore | | NewMemo ~ 3| B D 2: noi dung luat cai cach ruong dat nam 1959 <& Word Cloud =
- B New Network c P iT A 7
Searc Ll CHINH SACH CAI CACH PIEN DIA
» [«] Mekong Delta 2 CUA TONG THONG NGO DINH DIEM(1955 - 1963)

Fig. 6 New Code(s) creation function on the toolbar

Phase 4: We summarize the performance and look at the relationships between the
contents of the documents. Develop key topics around the content of the land reform law in
the period from 1955 to 1975. On that basis, we use historical research methods to analyze the
content and compare it similarities, differences and consequences of land reform programs of
the Republic of Vietnam.

3.2 Research results and discussion

Some representative results are shown through the analysis of documents on the land

reform program of the Government of the Republic of Vietnam using ATLAS.ti 9.1.3.0:

compensation Idren

: on
notice subsistence t vietnarmr d
e 3 s a void court  somy o
depending decrees lease owner pay  regulations ooy far lands jmplementation years republic buy public yield stock Wa
o Cultivated government dinh </ giem owned ngo st compensation farmers " private types rights
p—— arse o Class year | o5 refarming |aw Y Will " expropriated ingystria 1y
following farm farmers I - d el b . alteration
9 hectares a n can s ; shall a n a FtIC|e register farmer m:
form period " purpose L
practiced landowners rent state iy ned allocated e pibi
tenants bonds must  T1€1dS years mpsnec tion chapter' ™ | amily CUltivate " % en
province insurance applying b3k pacame,.. farming ™2 aive i Hekis directh tho
key categories buy ‘comm . fo”cw'ng Y s
reasonabl i dien

aquaculture
countryside  contract

ed landlords o contract aiomany OSHMAted VT e on rates discharged sverage purchase - Considered crops decree soidiers ... dsceite inheritance
es

igees

........

(@) (b)

Fig. 7 Word Cloud results for the land reform of (a) President Ngo Dinh Diem (1955 -
1963), and (b) President Nguyen Van Thieu (1967 - 1975)
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+ In Fig. 7a, the Word List and Word Cloud results show the frequency of the prominent
words “land” (15 times), “fields” (8 times), “hectares” (6 times), years (6 times), “owned” (5
times)...(Table 1). In Word Cloud, there are words with large to small sizes corresponding to
the frequency of occurrence along with different colors, creating a vivid visualization. That
shows that the content of the land reform program under President Ngo Dinh Diem focused
on solving the land problem between the relationship between landlords and tenants in

society.

Table 1. Statistical table of the frequency of occurrence of important keywords
in the Land Reform document (1959 - 1963)

Word Length  Land Reform 1959-1963 % Total %
can 3 5 10.00% 5 10.00%
fields 6 8 16.00% 8 16.00%
. hectare 8 6 12.00% 6 12.00%
land 4 15 30.00% 5 1 30.00%
owned 5 5 10.00% 5 10.00%
state 5 5 10.00% 5 10.00%
years 5 6 12.00% 6 12.00%
Total 50 100.00%0 50 100.00%0

+ In Fig. 7b, the Word List and Word Cloud results show the frequency of the prominent
words "land" (38 times), "Article " (27 times), "law" (16 times), "will" (14 times), "farmers"
(9 times), “compensation” (8 times)...(Table 2). The content of the land reform program
under President Nguyen Van Thieu also focused on solving the land problem between the
relationship between people who owned a lot of land and those who owned little or no land.

Table 2. Statistical table of the frequency of occurrence of important keywords
in the Land Reform document (1967 - 1975)

Word Length Land reform 1967-1975 % Total %
allocated 9 6 3.85% 6 3.85%
article 7 27 17.31% 27 17.31%
chapter 7 6 3.85% 6 3.85%
compensation 12 8 5.13% 8 5.13%
family 6 5 3.20% 5 3.20%
farmers 7 9 577% 9 577%
farming 7 6 3.85% 6 3.85%
fields 6 6 3.85% 6 3.85%
following 9 6 3.85% 6 3.85%
land 4 38 24.36% 38 24.36%
law 3 16 10.26% 16 10.26%
shall 5 9 5.77% 9 577%
will 4 14 8.97% 14 8.97%
Total 156 100.00% 156 100.00%

https://www.iksadasia.org/
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The results of the Network of Words/Phrases contained in the document show branches
around the main themes of "field" and "land". These phrases represent the content of the land
reform program implemented by the Government during the period from 1955 to 1975.
Network has helped build the core content of the document to become more intuitive and
attractive about land issues to be solved such as purposes and methods, implementation time,
compensation for acquired land, area owner, owner...

@)

Fig. 8 Network results of the land reform of (a) President Ngo Dinh Diem (1955 -
1963), and (b) President Nguyen Van Thieu (1967 - 1975)

On the basis of words and phrases extracted from ATLAS.ti 9.1.3.0, the text content is
further analyzed with the following issues:

President Ngo Dinh Diem's land reform program was prominent through 4 Decrees: No. 2
(January 8, 1955), No. 7 (February 5, 1955), No. 28 (January 30, 1955) and No. 57 (October
20, 1956). In particular, Decree No. 2 is essentially a copy with some adjustments from
Decree No. 20 issued by the Head of State Bao Dai (1953), changing the rent level is divided
into two classes depending on depending on the type of field and can range from 15-25%
(Bao Dai stipulates the common rent rate for all types of fields is 15%); The head of the
settlement of land dispute settlement is chaired by the Governor... Decree No. 7 further
regulates the signing of contracts (land lease contracts) between landlords and tenants with a
minimum term of 5 years with renewal depending on the two subjects; Land lease contracts
are divided into 3 types: Type A for fields currently under cultivation with owners, Class B
for uncultivated fields with owners, and Class C for deserted fields with owners. Therefore, in
essence, Decrees No. 2 and No. 7 passed regulations on making tenant contracts, which
forced tenant farmers to legally recognize land ownership rights of landlords not only in the
area of land owned by the owner, even the parts of land they were allocated by Viet Minh
during the resistance war against the French colonialists. According to Pham (1998), this
means that farmers have to return to the status of tenant farmers with increasing common
rents. Many landowners in the resistance war against the French colonialists had to flee to the
city, and now return to the countryside to claim land, increase rents, and even prosecute them
for years they did not get. Decree No. 57 regulates the expropriation of land by landlords,
each landowner can own 100 hectares of arable land and 15 hectares of family land. The
expropriated land was compensated by President Ngo Dinh Diem to landlords by the method
of 10% of the value in cash, the remaining 90% of the value is paid by government bonds
with an interest rate of 5%/year and paid in 12 years. The area of land expropriated by
landlords will be resold by the Government to households lacking cultivable land but not
exceeding 5 ha/household, payment for 6 years and after that period will be given back
ownership (Vo, 1995).

94
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Legally, President Ngo Dinh Diem's Decree No. 57 clearly stipulates that landowners are
entitled to own 115 hectares. However, in the contemporary historical situation in the Mekong
Delta after the resistance war against the French colonialists, the number of people who
owned several tens of hectares of land to collect rent as the main source of income was
already wealthy landlords, the The Government of the Republic of Vietnam (1955 - 1963)
allowed individuals to own land with a land area of 115 hectares, which meant maintaining
the great landlord class in society to exploit the landlords of the peasants. Thereby, it shows
that, through the land reform program of President Ngo Dinh Diem, in essence, it contributed
to the restoration and maintenance of the large number of landlords as an economic support
for the current government.

According to Tran (1991), in the 4 months after this program was launched, 2,600
landowners declared that they owned 1,075,000 ha, an average of 413 ha/person, but in 1970,
after 14 years of implementation, the number The land expropriated to be sold to farmers is
only 298,347 ha, accounting for 28% of the declared area. And also according to Tran (1991),
in 1967 in the Mekong Delta there were 2,000,000 landless farmers.

According to Vo (1995), it shows the scale of ownership of arable land of households in
the Mekong Delta in the years 1960-1961 as follows (Table 3): The number of households
owning more than 5 hectares of land has the rate of 7.16%/total farming households but owns
40.65% of the total area. In which, households owning 5-10 hectares, accounting for 5.69% of
the total number of households, but owning 25.14% of the cultivated area, households owning
10-15 hectares of land. the rate is 1.44%/total households but owns 13.76% of the arable land.
Thereby reflecting the higher the disparity rate in the scale of ownership of arable land, the
greater the exploitation nature of farmers' wage labor.

Table 3. Statistics of cultivated land area in South Vietnam in 1960 — 1961

Number of farmer Area of

Areascale o ceholds & cultivated land %
<0,1 hectares 168.805 14,26% 5.127 0,30%
0,1 - 0,5 hectares 161.173 13,61% 37.613 2,23%
0,5 - 1 hectares 166.333 14,05% 107.522 6,37%
1 - 2 hectares 300.031 25,34% 385.747 22,86%
2 - 3 hectares 168.538 14,24% 355 0,02%
3 - 5 hectares 134.240 11,34% 465.102 27,56%
5 - 10 hectares 67.363 5,69% 424.330 25,14%
10 - 50 hectares 17.017 1,44% 232.293 13,76%
50 - 100 hectares 258 0,02% 17.647 1,05%
> 100 hectares 71 0,01% 11.875 0,70%

Total 1.183.829 100% 1.687.611 100%

However, after the coup on November 1, 1963 to overthrow the First Republic of Vietnam
by President Ngo Dinh Diem carried out by a group of military generals, the state of the
Republic of Vietnam went through a period of time weakened and dependent on all aspects of
the United States (Miller, E., 2013). During the period of military rule full of instability and
loss of power control (1963 - 1967), successive governments were replaced so that they could
not create and formulate a new policy on land land until President Nguyen Van Thieu built
the Second Republic of Vietnam in 1967.

On March 26, 1970, President Nguyen Van Thieu promulgated the Law on Farmers
Having Land with fields in Can Tho, which is considered a key strategic law in winning the
support of the people of the South. This Code consists of 6 chapters, 22 articles focusing on
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solving land issues in the relationship between landlords and tenants. Text mining shows that
the basic content of this Law is to abolish the landlord class and the tenant farming system
and create conditions for the transformation of landowners into a capitalist business model
more effective than the exploitation of rent from tenant farmers. If President Ngo Dinh Diem's
land reform program forced farmers to sign land lease contracts with landlords and they had
to buy expropriated land from the Government by installment payment method with interest
within a period of time. After 6 years, the Law on Farmers Having Land has specified that the
beneficiaries of expropriated land are farmers without paying any costs. Accordingly, the
Government of the Republic of Vietnam under President Nguyen Van Thieu grants a
maximum of 3 ha/household in the Mekong Delta and 1 ha/household in the Central part.

Compared with the land reform program of President Ngo Dinh Diem (1955 - 1963), the
Law on Farmers Having Land promulgated by President Nguyen Van Thieu has made a
significant step forward. This law abolished the farming system, abolished feudal production
relations along with the unsuitable method of rent exploitation, and issued a certificate
confirming the ownership of land by farmers in legal terms. The important purpose of this law
was to create a large number of small farmers in the southern countryside with a reasonable
farming scale, in which the family farm is considered the basic business unit. Through the
strategy of solving the land problem satisfactorily for farmers in relation to landlords, the
President Nguyen Van Thieu hopes to exert great influence among the people of South
Vietnam, especially farmers in the Mekong Delta.

Basically, the policy on the issue of land - agriculture - farmers implemented by the
government of the Republic of Vietnam and the aid of the United States has contributed to
transforming the rural economic landscape of South Vietnam in general and the Mekong
Delta in particular:

+ The land policy of President Nguyen Van Thieu has accelerated the process of central
farming associated with the abolition of the landlord class and tenant system, along with the
method of exploiting feudal rent. Through that, the contemporary government has built a
middle peasant class that plays a decisive role in agricultural production. According to Tran
(1991), the survey data from the Southern Agricultural Rehabilitation Committee carried out
in 1978 showed that in the Mekong Delta: middle farmers accounted for 70% of the rural
population, 74.5% of the labor force, and 80% of the fields, 60% of total mechanical energy,
over 70% of small mechanical machines, 93% of cattle pulling power.

+ The Law on Farmers Having Land along with the implementation of rural modernization
policies in the early 70s of the 20th century have contributed to the creation of the agricultural
economy of the Mekong Delta with development new, rice productivity and output are
improved, farmers' lives are improved. According to Tran (1991), the implementation of the
green revolution with the introduction of new varieties into agriculture since 1969 has
decisively contributed to the change in quality of smallholder farmers in the Mekong Delta. In
1968, the cultivated area of rice fields was 41,000 hectares, by 1973 it had increased to
830,000 hectares. The southern countryside in general, especially the Mekong Delta, has
formed a credit banking system that includes both government and private investment in
agriculture. It can be said that, before 1975, the rural appearance of the Mekong Delta was
really transformed when the middle peasant class became the central figure, not only
accounting for a large proportion in terms of number, labor force, scale. owning land, but also
representing a new mode of production in the countryside, playing a key role in agricultural
and commaodity production.

However, the land policy promulgated under President Nguyen Van Thieu also has many
limitations in the implementation of The Law on Farmers Having Land. In fact, the
decentralization of land to farmers had many obstacles due to the overlapping of land control
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rights between the two countervailing forces, the Government of the Republic of Vietnam and
the Viet Cong.

4. CONCLUSION

Historical resources are important to the study and teaching of history. So, research and
application of Text mining techniques have made many important contributions to creating a
method of content mining historical documents from basic to advanced levels. The results of
this study show the importance of applying technology in historical research and teaching in
the university environment. This is a valuable study and an active reference to develop
historical research methods in the digital age and improve student learning content to be more
in-depth with rich sources to be exploited.

The results of case study on land issues in the Mekong Delta (1955 - 1975) open up a new
development direction for the improvement of history research and teaching activities in Can
Tho University and many other universities of Asia. In future, researchers can use advanced
digital technologies such as Mobile technologies, Augmented Reality, ... to build digital
learning resources for both historical teaching and research.
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Ozet

Odun, rutubet igerigine bagli olarak, bulundugu ortamdan rutubet alir veya rutubet verir.
Odun rutubet aldikga genisler ve rutubet verdikge daralir. Birgok agac tiirliniin odunu
biyolojik olarak dayanikli degildir. Bu nedenlerle, odunun bu istenmeyen Ozelliklerini
tyilestirmek icin odun modifikasyon yontemleri gelistirilmistir. Isil islem modifikasyon
yontemi bu yoOntemlerden birisidir. Farkli iilkelerde farkli 1s11 islem metotlar
uygulanmaktadir. Bu 1s1l islem uygulamalarinda sicak buhar, sicak hava, inert gaz veya sicak
bitkisel yaglar 1s1 tasiyic1 arag olarak kullanilmaktadir. Is1 tasiyici olarak bitkisel yaglarin
kullanildigr metot OHT (Oil Heat Treatment) olarak bilinmektedir ve Almanya’da kullanilan
bir metottur. Bu c¢alismada, 1s1 tastyict arag olarak bitkisel yag kullanilarak karagam (Pinus
nigra) odun Orneklerine 1s1l islem uygulanmistir. Test Ornekleri 2x2x3 cm Olgiilerinde
hazirlanmistir. Her grup i¢in 24 adet test 6rnegi hazirlanmistir. Isil islem, normal atmosfer
sartlarinda 160, 180 ve 200°C sicaklikta ve 2 saat siire ile uygulanmistir. Isil islemde Aygicek
yag1 kullanilmistir. Isil islemden hemen sonra test 6rnekleri sogutulmus ve yag alma yiizdeleri
belirlenmistir. Daha sonra test ornekleri suya batirilmis ve 2 hafta suda bekletilmistir. Bu
siirenin sonunda test drnekleri sudan ¢ikarilmistir. Test orneklerinin teget genisleme, radyal
genisleme, boyuna genisleme, hacmen genisleme, genisleme anizotropisi, lif doygunluk
noktast ve su alma yiizdesi belirlenmistir. Test Orneklerinin genisleme yilizdelerinin
belirlenmesinde TS 4084 ve 4086 numarali standartlar, su alma yiizdesinin belirlenmesinde
TS 2471 numarali standart ve tam kuru yogunluk miktarinin belirlenmesinde ise TS 2472
numarali standart kullanilmistir. Elde edilen verilere gore; test Orneklerinin 1sil islem
sicakligina bagli olarak yag alim yiizdelerinin degistigi, genisleme yilizdelerinin azaldigi,
genisleme anizotropisinin azaldig1 belirlenmistir. Su alma yiizdesinin ise, yag alimina ve 1sil
islem sicakligina bagl olarak degisiklik gdsterdigi belirlenmistir.

Anahtar Kelimeler: Karagam, fiziksel 6zellikler, 1s1l islem, bitkisel yag

THE EFFECT OF HEAT TREATMENT WITH VEGETABLE OIL
ON THE PHYSICAL PROPERTIES OF BLACK PINE WOOD

Abstract

Depending on the moisture content, wood takes or gives moisture from the
environment it is in. Wood expands as it gets moisture and contracts as it gets moist. The
wood of many tree species is not biologically durable. For these reasons, wood modification
methods have been developed to improve these undesirable properties of wood. The heat
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treatment modification method is one of these methods. Different heat treatment methods are
applied in different countries. In these heat treatment applications, hot steam, hot air, inert gas
or hot vegetable oils are used as heat transfer agent. The method in which vegetable oils are
used as a heat carrier is known as OHT (Oil Heat Treatment) and is a method used in
Germany. In this study, heat treatment was applied to pine (Pinus nigra) wood samples using
vegetable oil as a heat transfer agent. Test samples were prepared in the dimensions of 2x2x3
cm. 24 test samples were prepared for each group. Heat treatment was applied at 160, 180 and
200°C under normal atmospheric conditions and for 2 hours. Sunflower oil was used in heat
treatment. Immediately after the heat treatment, the test samples were cooled and the oil
uptake percentages were determined. Then the test samples were immersed in water and kept
in water for 2 weeks. At the end of this period, the test samples were removed from the water.
Tangential swelling, radial swelling, longitudinal swelling n, volume swelling, swelling
anisotropy, fiber saturation point and water uptake percentage of the test samples were
determined. Standards numbered TS 4084 and 4086 were used to determine the swelling
percentages of the test samples, standard numbered TS 2471 was used to determine the
percentage of water uptake, and standard numbered TS 2472 was used to determine the oven-
dried density. According to the data obtained; it was determined that the oil uptake
percentages of the test samples changed depending on the heat treatment temperature, the
swelling percentages decreased, and the swelling anisotropy decreased. It was determined that
the percentage of water uptake varies depending on the oil uptake and the heat treatment
temperature.

Keywords: Black pine, physical properties, heat treatment, vegetable oil

1. Giris

Ahsap, yiikksek mukavemet-agirlik oranina sahip biyopolimerlerden olusan hiicre
duvarlarindan olusan gozenekli bir ag yapisi ile karakterize edilir (Sun ve Sun 2002).
Hidroksil gruplari, ahsabin hiicre duvarinda seliiloz, hemiseliiloz ve lignin seklinde en bol
bulunan fonksiyonel gruplardir (Chen ve ark., 2018) ve genel olarak higroskopik bir karaktere
sahiptir, bu da suya maruz kaldiktan sonra zayif 6zellige sahip ahsap ile sonuglanmasina
neden olur (Adebawo ve ark., 2016).

Termal modifikasyon sayesinde dayaniklilik ve boyutsal kararlilik, aga¢ tiirline ve
islem yogunluguna bagh olarak arttirilir (Militz ve Altgen 2014). Hemiselillozlarda asetil
gruplarin varligi, asetik asit olusumuna yol acar, bdylece polisakkaritlerin asit katalizli
bozunmasiyla sonuglanir (Kucerova ve ark., 2016). Seliiloz, 1s1l islem sirasinda kimyasi,
kristalligi ve mikro yapisinda biiyiik degisikliklere ugrar (Dumanli ve Windle 2012) ve amorf
bolgeler, kristal faza kiyasla termal bozunmaya karsi en kararsiz bolgelerdir (Kucerova ve
ark., 2016). Hiicre duvar1 polimerlerinin termal stabilitesi hemiseliiloz, seliiloz ve lignin
sirastyla artar, ancak uzun siireli 1s1l islemle, seliillozun polimerizasyon derecesinin (DP)
azalmasiyla sonuglanan bir seliiloz zincir boliinmesi meydana gelir (Kucerova ve ark., 2011;
Kucerova ve Vybohova 2014). Polisakkaritlerin bozunmasi, odundaki lignin igeriginin
goreceli olarak artmasina yol acar. Bir ka¢ calismada, ligninin kiitle degisikliklerinin diisiik
sicakliklarda daha az 6nemli Ol¢iide etkilendigini, ancak daha yiiksek sicakliklarda kimyasal
yapisinin  lignin  oto-yogusma reaksiyonlari ve ¢apraz bagl lignin-karbonhidrat
komplekslerinin olusumu ile 6nemli Ol¢lide degistigini bildirilmistir (Inari ve ark., 2006;
Tjeerdsma ve ark., 1998; Sivonen ve ark., 2002; Wikberg ve Maunu 2004; Bhuiyan ve Hirai
2005).
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Yagh 1sil islem, ahsapta etkin ve esit 1s1 transferi saglayan ve Almanya’da
kullanilmaya baslanan bir islem yontemidir (Sidorova 2008). Yagli 1sil islem, koruyucu
kullanmadan ahgabin islenmesinde baska bir alternatif yoldur ve bu islem, verimli, ¢evre
dostu ahsap isleme yontemi olarak kabul edilir (Stamm 1964). Buna ek olarak, ahsap iiretimi
icin bir enerji girigi gerekli olsa bile 1s1l islem g¢evre korumaya katki saglamaktadir (Hill
2006). OHT islemi kizgin yagda yapildig1 icin digerlerinden gok farklidir. Islemdeki sicaklik
180 ila 260 °C arasinda degisir ve siire birkag saattir. Islem, Sailer ve Rapp (2001) tarafindan
patentlenmistir. Bu islem kullanildiginda, sicak yag, ahsap ve oksijen arasindaki temasi
engeller. Bu nedenle kizgin yagda 1s1l islemin mekanik 6zellikler iizerinde sicak havaya gore
daha az etkisi vardir (Sailer ve Rapp 2001).

Awoyemi ve ark., (2009) tarafindan, termal modifikasyon sonunda yagda sogutulan
ahsabin bazi Ozelliklerini degerlendirmis ve ahsabin sismesinin azalmasi ve su
gecirmezliginin artmasi gibi baz1 6nemli sonuglar elde edildigi bildirilmistir. Benzer sekilde
Bal (2015) tarafindan yapilan c¢alismada 1sil islem sonrasi yagda sogutma igleminin yag
alimimi artirdig1 rapor edilmistir. Bal (2016) tarafindan yapilan calismada ise bitkisel yag ile
yapilan 1s1l iglem muamelesi sonrasi goknar odunun fiziksel O6zelliklerinde iyilesmeler
meydana geldigi belirtilmistir.

Karagam (Pinus nigra) odununda; sicak su ¢oziiniirliigii %4.18, soguk su ¢oziiniirligii
%?2.11, holoseliiloz %71.53, alfa seliiloz %50.41, lignin %26.74, %1’lik NaOH ¢o6ziiniirliigii
%12.76 (Sartusta 2007), hava kurusu yogunlugu 508.00 kg/mg, dinamik egilme (sok) direnci
0.416 kgm/cm?, egilme direnci 118.70 N/mm?, liflere paralel basing direnci 57.00 N/mm?,
elastikiyet modiilii 9789.00 N/mm? (Bal ve Ayata 2020), shore D sertlik 66.00 (Sahin ve
Mantanis, 2011), ses iletim kayb1 26.16 dB (Cavus ve Kara 2020) ve 1s1 iletkenlik degeri
0.143 W/m.K (Cavus ve ark., 2019) olarak belirlenmistir.

Bu ¢alismada, karagam odununun, bitkisel bir yag ile 1s1l muamelesi sonucunda,
fiziksel 6zelliklerinde meydana gelen degisikliklerin belirlenmesi amaglanmustir.

2. Materyal ve Metot
2.1. Materyal

Bu calisgmada materyal olarak karacam (Pinus nigra) odunu kullanilmistir. Test
orneklerinin hazirlanmasma yonelik goriintii Sekil 1°de verilmistir. Test 6rneklerinin
hazirlanmasinda 6 adet farkli ¢ita kullanilmistir. Bu ¢italardan test 6rnekleri her bir ¢itadan art
arda kesilen test ornekleri farkli bir gruba dahil edilmis ve boylece homojen deney gruplari
olusturulmaya ¢aligilmistir. Her bir grup icin 24 adet test 6rnegi hazirlanmustir.
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Test drueklerninm kesilmesi ve numaralandinlmas:

M CICEEE D00 e

i HEE Hedes B

O CELELE) EIIEDE]CU CEEEE]

OO0 CGICELEE eI I 1]

Koatrol 160°C lSO‘C 200°C

Grubu Grubu Grubu Grubu
Test gruplan

Sekil 1. Kontrol grubu ornekleri ile 1s1l islem 6ncesi hazirlanmis olan test érneklerinin
goruntusu

Diger 1s1l islem yontemleri ile yapilan bilimsel ¢aligmalarda, sicaklik arttikga su alma
ylizdesinde azalma oldugu belirlenmistir (Bal 2013a; Bal 2013b). Bunun nedeni; 1s1l islemin
bir etkisi olarak odunun higroskopisitesinin azalmasidir. Bu durum su alma ylizdesini
azaltmaktadir. Ancak, yag ile yapilan 1s1l islem sonrasinda test 6rneklerinin su alma yiizdesini
yag alim miktar1 daha fazla etkilemektedir.

2.2. Metot

2.2.1. Yag Ortaminda Isil islemin Uygulanmasi

Her grup i¢in 24 adet test ornegi hazirlanmistir. Hazirlanan test 6rnekleri, 103+3°C
sicaklikta kurutulmustur. Bu durumdaki olgiileri ve agirligt alinmistir. Sonra, deney
orneklerine 160°C, 180°C ve 200°C sicakliklarda 2 saat siire ile ay¢icegi yagi icerisinde 1s1l
islem uygulanmistir. Deney &rnekleri 1 no’lu grup: kontrol, 2 no’lu grup: 160°C’de 2 saat, 3
no’lu grup: 180°C’de 2 saat ve 4 no’lu grup: 200°C’de 2 saat olacak sekilde hazirlanmistir.

2.2.2. Fiziksel Testlerin Belirlenmesi

Isil iglem sonrasi, test Ornekleri yag emilimini azaltmak ig¢in, yagin sogumasi
beklenmeden, disar1 alinmistir. Test orneklerinin ylizeyleri bir bez pargasi ile silinmis ve
agirliklan tekrar alinmistir. Boylece, yag alim miktar1 belirlenmistir. Test 6rnekleri sonra su
icerisine bastirilmistir. Suya batik halde bir hafta siire ile bekletilmistir. Bu siirenin sonunda
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sudan ¢ikarilmis ve dlgtileri ve agirlhigr tekrar alinmistir. Bu verilerle, genisleme yiizdeleri TS
4084 ve TS 4086’ya gore belirlenmistir. Ayrica, agirhik artisi ve lif doygunluk noktast gibi
degerler Olclilmiistiir. Rutubet testleri TS 2471 ve yogunluk testleri TS 2472 Tiirk
standartlarina gore yapilmistir. Agirhk artist (AA) ise asagidaki Formiill 1’e gore
hesaplanmustir.

AA (%) = [(M1-M2)/M4] x 100 (1)

Burada;

AA: agirlik artist (%),

Mi: 1s1l islem Oncesi test 6rnegi agirhig (g),
M3: 1s1l islem sonrasi test 6rnegi agirligi (g).

2.3. istatistiksel Analiz

Testlere ait elde edilen bulgular istatistiksel olarak bir SPSS programinda varyans
analizleri ve One-Way ANOVA ile degerlendirilmis, testlere ait varyasyon katsayilari,
minimum ve maksimum degerleri, ortalamalari, standart sapmalar1 ve homojenlik gruplar ile
1s1l islem sonras1 meydana gelen % degisim oranlar1 tabloda verilmistir.

3. Bulgular ve Tartisma

160°C, 180°C ve 200°C sicakliklarda 2 saat siire 1s1l iglem gormiis ve gérmemis
(kontrol) karagam odununa ait yogunluk, teget genisleme, radyal genisleme, boyuna
genisleme, hacmen genisleme, genisleme anizotropisi, lif doygunluk noktasi ve su alma
ylizdesi testleri icin varyans analizi sonuglar1 Cizelge 1°de gosterilmektedir.

Cizelge 1’e gore, yogunluk, radyal genisleme, boyuna genisleme, genisleme
anizotropisi testleri icin 1s1l islem uygulamasi anlamsiz olarak belirlenirken, teget genisleme,
hacmen genisleme, lif doygunluk noktasi, su alma yiizdesi ve agirlik artisi (yag alimi) testleri
icin 1s1l iglem uygulamasi anlamli olarak elde edildigi goriilmektedir.

Cizelge 1. Biitiin fiziksel testlere ait belirlenmis olan varyans analizi sonuglari

Test Varyans Serbestli_k Kareler |Ortalama F 4<0.05
Kaynagi Derecesi | Toplami Kare Degeri -
Isil islem 3 0.003 0.001 0.687 | 0.562**
Uygulamasi
Yogunluk Hata 92 0.144 0.002
Toplam 96 31.583
Diizeltilmis 95 0.147
Toplam
Isil islem 3 39.697 13.232 5.543 | 0.002*
. Uygulamasi
yat Hata 92 219.613 | 2.387
Genisleme Toplam 96 5764.820
Diizeltilmis 95 259.310
Toplam
Radyal Isil islem 3 5.802 1.934 1.217 | 0.308**
Yonde Uygulamasi
Genigleme Hata 92 146.216 1.589
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Toplam 96 2035.300
Diizeltilmis 95 152.018
Toplam
Isil islem 3 0.212 0.071 2.494 | 0.065**
Boyuna Uygulamasi
Yinde Hata 92 2.608 0.028
Genisleme Toplam 96 22.080
Diizeltilmis 95 2.820
Toplam
Isil islem 3 0.390 0.130 0.697 | 0.556**
. Uygulamasi
A(;’]f;‘;ilr‘gsl‘; [ Hata 92 17179 | 0.187
(T/R) Toplam 96 325.020
Diizeltilmis 95 17.570
Toplam
Isil islem 3 81.191 27.064 4.665 | 0.004*
Uygulamasi
Hacmen Hata 92 533.788 5.802
genisleme Toplam 96 15485.260
Diizeltilmis 95 614.978
Toplam
Isil islem 3 275.948 91.983 9.993 | 0.000*
Lif Uygulamasi
Doygunluk Hata 92 846.792 9.204
Noktasi Toplam 96 45973.000
(LDN) Diizeltilmis 95 1122.740
Toplam
Isil islem 3 29380.708 | 9793.569 | 234.806 | 0.000*
Uygulamasi
Su Alma Hata 92 3837.250 41.709
Yiizdesi Toplam 96 253060.000
Diizeltilmis 95 33217.958
Toplam
Isil islem 2 39813.395 |19906.698 | 375.697 | 0.000*
. Uygulamasi
‘Aflf:ll;‘ Hata 69 | 3656.038 | 52.986
o Toplam 72 150106.750
(Yag Alim) T
Diizeltilmis 71 43469.433
Toplam
*: Anlaml, **: Anlamsiz ‘

Calisma sonunda elde edilen, tam kuru yogunluk, agirlik artis1 (yag alimi), teget yonde
genisleme, radyal yonde genisleme, boyuna yonde genisleme, genisleme anizotropisi, hacmen
genisleme, lif doygunluk noktasi ve su alma yiizdelerine ait veriler Cizelge 2’de verilmistir.

Calismada hazirlanmis olan 4 adet grubun yogunluk bakimindan homojen oldugu
sOylenebilir. Agirlik artis1 yiizdeleri incelendiginde sicak yag ile islem goren gruplardan
160°C’de islem goren grup %66 ile en fazla yag alimi yapan grup olmustur. islem sicakligi
yiikseldik¢e yag alim yilizdesinin azaldigi goriilmektedir. Ayrica, burada calisilan 3 farkl
sicaklikta islem yapilirken yagm akiskanligir da degismektedir. ilk islem yapilan 160°C’de
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yapilmis olan grubunda taze bitkisel yag kullanilmis ve yagin akiskanligi fazla olmasi
nedeniyle yag alimi yiiksek olmustur. Ayni yag ile diger gruplarin islemleri yapilirken yagin
akiskanliginda azalma meydana gelmis ve yag alim yiizdesi azalmigtir. Genisleme ylizdeleri
incelendiginde, genel olarak teget yonde, radyal yonde ve boyuna ydnde genisleme
ylizdelerinin azaldig1r goriilmektedir. Bu genisleme yiizdelerine paralel olarak genisleme
anizotropisinde de sicaklik arttikca azalma meydana gelmistir. Lif doygunluk noktasi
yiizdeleri incelendiginde yine sicaklik arttikca azalmanin meydana geldigi goriilmektedir.
Sicak yag ile islem goren tiim gruplarin su alma yiizdeleri kontrol grubundan daha diistiktiir.
Ancak, islem sicaklifi arttikga su alma yilizdesi de artmistir. Bunun en 6nemli nedeni yag
alimimin sicaklik arttikga azalmasidir. Daha 6nce yapilan ¢aligmalarda da yag ile yapilan 1s1l
islem sonrasi yiiksek sicakliklarda islem goren gruplarin daha az yag aldigi belirlenmistir
(Sailer ve ark., 2000; Kumar ve ark., 2012; Bal 2016).

Cizelge 2. Fiziksel 6zelliklerine ait SPSS sonuglari

Test Isil islem % | ng | Degisim Standart | Mini- | Maksi- covV
Uygulamasi % | Sapma | mum | Mum
Kontrol 0575 | A - 0.04 0.514 | 0.644
4 6.96
160°C’de 2 0.562 | A** | |2.26 0.04 0.514 | 0.635
Yogunluk saat 4 7.12
(glcm®) 180°C’de 2 0575 | A 0 0.04 0.514 | 0.628
saat 4 6.96
200°C’de 2 0577 | A* 10.35 0.04 0.519 | 0.641
saat 4 6.93
Kontrol 859 | A* - 1.46 6.10 10.90
4 17.00
Teget 160°C’de 2 7.49 B 112.81 1.57 4.90 10.60
Yonde saat 4 20.96
Genisleme 180°C’de 2 7.41 B 113.74 1.66 4.00 10.60
(%) saat 4 22.40
200°C’de 2 6.80 | B** | |20.84 1.48 4.10 8.90
saat 4 21.76
Kontrol 471 | A* - 1.30 2.80 7.20
4 27.60
Radyal 160°C’de 2 4.52 A 14.03 1.34 2.20 7.10
Yonde saat 4 29.65
Genisleme 180°C’de 2 445 | A 15.52 1.32 2.60 6.80
(%) saat 4 29.66
200°C’de 2 404 | A** | |14.23 1.06 2.20 5.90
saat 4 26.24
Kontrol 050 | A* - 0.21 0.10 0.90
4 42.00
Boyuna 160°C’de 2 0.43 | AB | 114.00 0.14 020 | 0.60
Yonde saat 4 32.56
Genisleme 180°C’de 2 0.48 | AB 14.00 0.18 0.10 0.80
(%) saat 4 37.50
200°C’de 2 0.38 | B** | [24.00 0.14 0.20 0.70
saat 4 36.84
Kontrol 1.88 | A* - 0.26 1.30 2.40
Genisleme 4 13.83
Anizotropisi | 160°C’de 2 1.82 A 13.19 0.69 0.70 4.40
(T/R) saat 4 37.91
180°C’de 2 1.75 A 16.91 0.37 0.70 2.10 21.14
105

https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

saat 4
200°C’de 2 1.71 | A** 19.04 0.26 1.00 2.00
saat 4 15.20
Kontrol 1381 | A* - 2.54 10.00 | 18.30
4 18.39
160°C’de 2 12.44 | AB 19.92 2.15 9.40 17.60
Hacmen saat 4 17.28
Ge‘;},;:)eme 180°C’de 2 1232 | B | 1079 | 258 | 830 | 17.00
saat 4 20.94
200°C’de 2 11.22 | B** | |18.75 2.35 7.00 15.00
saat 4 20.94
Kontrol 23.92 | A* - 2.89 19.00 | 29.00
4 12.08
Lif 160°C’de 2 2200 | B 18.03 2.67 18.00 | 28.00
Doygunluk saat 4 12.14
Noktasi 180°C’de 2 2138 | B 110.62 3.50 16.00 | 27.00
(LDN)(%) saat 4 16.37
200°C’de 2 19.17 | C** | |19.86 3.02 13.00 | 24.00
saat 4 15.75
Kontrol 71.13 - 6.20 64.00 | 87.00
4 * 8.72
160°C’de 2 26.08 163.33 3.35 17.00 | 32.00
Su Alma saat 4 ol 12.85
Y‘Ef/g)es' 180°C’de 2 36.92 14810 | 649 | 27.00 | 53.00
saat 4 17.58
200°C’de 2 5729 | B 119.46 8.67 40.00 | 68.00
saat 4 15.13
Kontrol - - - - - -
Og~o -
Agirhik 160°C’de 2 66.83 A 9.07 51.00 | 84.20 13.57
Artigt saat 4
- 180°C’de 2 39.38 - 8.33 20.10 | 55.10 | 21.15
(Yag Alim) saat 4 B
0]
(%) 200°C’de 2 9.25 Cxx - 2.72 6.10 15.70 29.41
saat 4
N: Ornek Sayisi, X: Ortalama, HG: Homojenlik Grubu, COV: varyasyon
Katsayisi,

*: En yiiksek degeri ifade etmektedir, **: En diisiik degeri ifade etmektedir

Diger 1s1l islem yontemleri ile yapilan bilimsel ¢aligmalarda, sicaklik arttik¢a su alma
ylizdesinde azalma oldugu belirlenmistir (Bal 2013a; Bal 2013b). Bunun nedeni; 1s1l islemin
bir etkisi olarak odunun higroskopisitesinin azalmasidir. Bu durum su alma yiizdesini
azaltmaktadir. Ancak, yag ile yapilan 1s1l islem sonrasinda test 6rneklerinin su alma ytlizdesini
yag alim miktar1 daha fazla etkilemektedir.

Calisma kapsaminda yapilan 1si1l islem sonrasi test Orneklerinin radyal yiizey
goriintiisii asagida Sekil 2°de verilmistir. Sekil incelendiginde kontrol grubuna gore 1s1l islem
gormiis olan gruplarinin renginin degistigi ve koyulastig1 agik bir sekilde goriilmektedir.
Ancak 160°C grubundaki bu renk degisiminin nedeni aldig1 fazla yag ve diger gruplardaki
renk degisimin nedeni ise odunun yiiksek sicaklik dolayisiyla renginin degismesidir.
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160°C’de 2 saat 180°C’de 2 saat 200°C*de 2 saat

sl

Sekil 2. Isil iglem sonrasi test drneklerinin radyal yilizeylerinin goriintiisii
4. Sonug¢ ve Oneriler

Bu ¢alismada, bitkisel yag ile farkli sicakliklarda 1s1l islem uygulanmis olan karagam
odununun fiziksel 6zellikleri tespit edilmeye ¢alisilmistir. Elde edilen verilere gore asagidaki
sonuclar sdylenebilir.

e Bitkisel yag kullanilarak yapilan 1s1l islemde odun 6rneklerinin yag alimi (agirlik artist)
kullanilan yagin akiskanligina gore degismektedir.

e Genel olarak sicaklik arttik¢a yag alimi azalmaktadir.

e Test orneklerinin su alma yiizdeleri 1sil islem esnasinda aldiklari yag miktarina gore
degismektedir.

o Isil islem uygulanmis olan test 6rneklerinin genisleme yiizdeleri, lif doygunluk noktasi
ve genisleme anizotropisi azalmistir.
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Abstract

This study analyses the impact of book-tax conformity (BTC) on firms' capital structure
in G-20 countries. Based on the Pecking Order Theory (POT) and based on the premise that
BTC influences the informational environment, we examined the direct effect of BTC on
leverage through hierarchical modelling. Through structural equation, the indirect effects are
mediated by the cost of capital. The BTC is not significant in explaining accounting leverage
but has a negative association with market leverage. Furthermore, evidence that this effect
occurs only due to mediation by the cost of capital. The evidence suggests that the results are
driven by market expectations, indicating that the market leverage is lower due to the lower
return required by investors in countries that need more excellent proximity between
accounting and tax rules.

Keywords: Book-tax conformity; Capital structure; Leverage; Cost of capital.

1. INTRODUCTION

This study aimed to examine the effects of book-tax conformity (BTC) on firms'
leverage in G-20 countries.

The link between financial and tax rules to determine accounting and taxable income,
called book-tax conformity, generates costs and benefits for accounting information quality.
Based on informativeness, BTC proponents argue that the more excellent proximity between
accounting and taxable profit would increase the relevance and quality of information and
consequently restrict discretion and earnings management (EM) (Desai, 2005; Whitaker,
2005). In turn, opponents of the BTC argue that this proximity would deteriorate earnings
informativeness, generating costs for earnings quality, as there would be a loss of data for the
capital market (Hanlon et al., 2005; Hanlon et al., 2008).

Accounting earnings and taxable earnings provide incremental information to the capital
market that predicts future earnings (Hanlon & Shevlin, 2005; Tang, 2006). Besides, the
discretion allowed by the lowest BTC level can increase the informativeness of earnings as
managers can use it to signal private information about the company's performance (Dechow,
1994). Thus, conforming to both profit measures would reduce the ability to forecast future
earnings and make discretionary use opportunistically to minimize profit and pay fewer taxes
(Blaylock et al., 2017). In this way, investors would lose relevant information about the
company's current and future performance.

Given the above, BTC could improve or deteriorate the quality of the information
disclosed to the capital market, depending on the trade-off between the costs of information
loss and the benefits of reduced EM. This impact of BTC on the quality of accounting
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information and, therefore, on information asymmetry, can affect the capital structure of
companies, either directly or indirectly, through the influence on the cost of capital
(Bhattacharya et al., 2012a; Blaylock et al., 2017).

Lower quality of earnings can result in differentially informed investors, exacerbating
informational asymmetry (Bhattacharya et al., 2012b). The Pecking Order Theory (POT)
predicts that an environment of more significant informational asymmetry stimulates debt
financing and, indirectly, leads to higher risk premiums, increasing cost of capital, and
making companies seek more financing of debt (Hughes et al., 2007).

In this context, Blaylock et al. (2017) argue that the information loss about earnings
would mainly affect shareholders, who depend on quality information to make their
investment decisions. By losing relevant accounting information from the higher BTC,
investors would seek higher risk premiums, increase the cost of capital, and encourage more
significant leveraging levels. Consistent with this idea, the authors find evidence that
companies that face a higher level of BTC tend to substitute equity financing for debt
financing in the USA, increasing their level of leverage.

Similarly, Pinto and Costa (2019) observed that the smaller the difference between
accounting profit and taxable profit (BTD), that is, the higher the BTC, Brazilian companies
tend to increase leverage, showing a preference for financing by debt. Marques et al. (2017)
found that Brazilian companies with larger BTDs have a larger share of equity in their capital
structures. This evidence suggests that BTC would reduce accounting information quality
since the lower indebtedness is related to lower risks and information asymmetry.

In short, greater conformity between tax and financial rules affects information quality
and asymmetry, mainly through its impact on earnings informativeness. Following Blaylock
et al. (2017), we assumed that this impact is pessimistic that the BTC deteriorates the
information's quality. In this case, there would be an increase in information asymmetry,
affecting the cost of capital and the choice of capital structure. Thus, our first hypothesis is
that companies located in countries with greater book-tax conformity have a higher financial
leverage level, while the second hypothesis predicts that firms® cost of equity mediates the
relationship between book-tax conformity and financial leverage.

This study brings some contributions to the literature. First, it differs from previous
research in that it assesses several countries simultaneously and considers the mediating effect
of cost of capital. The studies on the topic are carried out in specific countries and do not
consider a more comprehensive BTC measure related to the standards. Second, it contributes
to the capital structure literature by indicating BTC as an institutional factor explaining
variations at the country level in the capital structure. In contrast, previous studies have
analysed the differences between accounting and tax profit at the firm level. Finally, it
contributes to the BTC literature, providing evidence for the discussion related to the quality
of information and its impact on business choices. At this point, Hanlon and Heitzman (2010)
highlight the lack of studies on how tax rules affect business choices, such as investment and
financing decisions, and highlight the debate on whether tax rules provide incentives for debt
financing.

2. METHODOLOGICAL PROCEDURES
2.1. Sample Selection

As the BTC is an institutional variable — each country individually establishes the fiscal
and financial laws that companies must follow by companies in determining accounting and
taxable profit —, the research makes an international analysis with companies located in the
countries that make up the G-20: Africa Korea, Germany, Saudi Arabia, Argentina, Australia,
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Brazil, Canada, China, United States, France, India, Indonesia, Italy, Japan, Mexico, United
Kingdom, Republic of Korea, Russia, Turkey and the European Union (EU). The EU is
composed of 28 Member States, with some components of the G-20 individually. As the
study addresses the level of BTC in each nation, treating EU countries singularly, resulting in
a population of 43 nations.

We collected consolidated accounting information in a local currency from non-
financial companies listed on the principal Stock Exchange of each country during the period
from 2006 to 2016. The inclusion of a country had a minimum requirement of 35 firm-year
observations after the following exclusions: firms with net profit before taxes equal to or less
than zero and tax on negative profit; and with negative equity, as this would affect leverage.

The sample totals 22 countries: South Africa, Germany, Argentina, Australia, Belgium,
Brazil, Canada, China, South Korea, Spain, USA, Finland, France, Greece, Netherlands,
India, Indonesia, Italy, Japan, UK, Russia, and Turkey. We observed 13,266 non-financial
companies totalling 145,926 company-year observations over the 11 years evaluated (2006 to
2016).

2.2. Description of Variables

We collected the data relating to the companies' accounting information from Thomson
Reuters DataStream. From the World Bank and Global Competitiveness Index (GCI) database
provided by the World Economic Forum (WEF) we obtained the institutional and
macroeconomic variables. Among the variables, two are of particular interest: Book-Tax
Conformity (BTC), which tests hypothesis H1, and the Cost of Equity (COE), which tests
hypothesis H2.

2.2.1. Dependent and mediator variables

Our dependent variable is leverage, considering both accounting (LEVC) — the ratio of total
liabilities (TL) to total assets (TA) — and market leverage (LEVM) — TA minus equity book
value plus market equity value. Our mediator variable is Cost of Equity (COE), estimated by
the implicit cost of capital according to the Easton (2004) model.

We adopted the method suggested by Easton (2004) to measure the cost of equity, based
on the model by Ohlson and Juetnner-Nauroth (2000), which defines the cost of equity
according to Eq. (1):

COE = \/epi% .growth,,,

t
(1)
where COE is the cost of equity; eps;,, refers to the earnings per share forecast for t+1;

P, it is the closing price of the share in year t; and growth,,, is the growth rate between the
periods t+1 e t+2.

2.2.2. Independent variables

Our main independent variable at the country-level is Book-Tax Conformity (BTC)
which is the measure of BTC of country i over period t, on a scale of 0 to 1. Other country-
level independent variables based on previous studies were GDP growth (GDP) and Stock
market development (STK) (De Jong et al., 2008; Kayo e Kimura, 2011) — obtained from the
World Bank — and Financial system development (FMD) (Bernardo et al., 2018; De Jong et
al., 2008) — obtained GCI/WEF. All variables, except BTC, have negative expected signal.

We also include firm-level control variables: Profitability (PROFIT), Size (SIZE),
Growth opportunities (GROW), Tangibility (TANG), Tax protection not arising from the debt
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(EFTAX) and Risk (RISK). The expected signal according to Pecking Order theory (+
or -) and the description of the firm-level variable capture are presented. PROFIT (-) is
calculated as EBIT by total assets in t-1; SIZE (+ or -) is natural logarithm of net sales
revenue; GROW (+ or -) is market-to-book index, represented by Reuters price-to-book
value; TANG (+) is the ratio of net fixed assets to total assets; EFTAX (-) is the ratio of
depreciation expenses by total assets; and RISK (-) is standard deviation from ROA. EFTAX
variable has no theoretical forecast in the POT.

2.2.3. Book-Tax Conformity Measure

The estimated BTC level, according to Tang (2014), in which the developed measure
for each country and each year obtained an index that varies between and within countries
over time. Therefore, we apply Eg. (2) in each country-year, with cross-sectional data:

BTDM = 90 + elDACCi,t + ezTPi,t + 63DACC*TPi,t + Eit (2)
Therefore:

BTD;, = total book-tax differences of firm i in period t, calculated as the earnings before
income tax (EBIT) multiplied by the statutory tax rate established by the government of each
country (STR) minus taxes on profit (TI1). The total assets (TA) scaled the results. The
Corporate Tax Rates Table developed by KPMG obtained the STR;

DACC;, = discretionary accruals of the company i in year t, measured by the residuals of the
Kothari, Leone and, Wasley (2005) model with panel data and fixed effects;

TP;, = tax avoidance measure for the company i in year t, calculated as the STR minus the
current effective tax rate (ETR), which is the relationship between Tl and EBIT;

BDT developed the BTC measure, as greater conformity means fewer differences
between accounting and taxable income. However, BTD can originate both from regulatory
issues arising from divergences between sets of accounting and tax rules (normal BTD), as
well as from opportunistic issues resulting from earnings management and tax avoidance
(abnormal BTD) (Tang & Firth, 2011). Eq. (2) uses the abnormal BTD portion to explain the
differences between accounting and taxable profit. The regression cannot explain — the root of
the mean square error (RMSE) — refers to the normal BTD. Given that normal BTD represents
the gap between accounting and tax rules, the study uses this proxy to construct the BTC
measure.

A higher (lower) RMSE indicates higher (lower) normal BTD and, therefore, lower
(higher) BTC. Thus, every year the RMSEs obtained in each country were classified in
descending order and received values from 0 to n-1, such that the highest RMSE in the year is
equal to 0 and the lowest is n-1, where n is the number of countries included in that year.
Subsequently, we divided the ranks by n-1 to build a continuous conformity index ranging
from 0 (the country with the lowest BTC in the year) to 1 (the country with the highest BTC
in the year). Thus, BTD regulatory sources bases on the BTC measure that is a relative
measure between country-years.

2.3. Models to Test Hi: Hypothesis: Linear Hierarchical Models (MLH) of Three Levels
with Repeated Measures

We can group the determinants of capital structure into three levels: level 1 (time), level
2 (company) and level 3 (country), with the characteristics of lower levels being influenced by
those of higher levels (Kayo & Kimura, 2011). Because of the multilevel nature of our data,
we proceed to an appropriate hierarchical linear modelling (HLM) — or multilevel analysis —
with maximum likelihood estimation to test our hypotheses.
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We used the three-level hierarchical model with repeated measures — as in Kayo and
Kimura (2011) and Bernardo et al. (2018) — which involves a series of nested regressions that
are defined interactively through maximum likelihood estimation (Favero & Confortinni,
2010). For the application of MLH, we have developed two models: the empty model and the
model with random intercepts.

Our study begins with the empty model, in which we do not include any independent
variables. The model focuses on random effects and estimates each level's relative importance
in leverage variation. Equations (3a), (3b) and (3c) specify our empty model.

Eq. (3a) presents the specification of the first level of analysis (time), in which leverage
(LEVy;p,) of year t, of company j, within-country p, is a function of the average leverage f, ,
of company j within-country p, plus a random error (e ;;,), which represents the variance over
time, normally distributed with mean zero and variance o2.

LEV,jp = Bojp + ecjp
(3a)

Eq. (3b) specifies the second level of analysis (company), in which the average f,, of
leverage over company j within-country, p is a function of the average leverage (yoop) Of
companies j in country p, plus a random error (ry;,) representing the variation between
companies.

Bojp = Yoop + Tojp
(3b)
The third level of analysis (country) is presented in Eq. (3c), with the average yoo, Of

leverage of companies j in country p a function of the random variable of the large average of
the sample (8y00) plus a random error (u,,,) of the third level, referring to countries.

Yoop = G000 + Uoop
(3¢)
The consolidation of Egs. (3a), (3b), and (3c) results in the first model of analysis,

presented in Eq. (3d), in which the explained variable is a function of large average plus the
random errors referring to the country, the company, and the time.

LEthp = 6000 + uOOp + rojp + etjp
(3d)

We used the Eq. (3d) model as a starting point for verifying the relative importance of
the country, the company, and the time in the capital structure. Comparing the empty model

with the model among predictors allows the verification of the evolution in terms of
improvement or worsening of the results.

After the decomposition of the leverage variance by the empty model, the second model
was developed, with the inclusion of the variable (YEAR,,) — which represents each year of

the analysis period — in the first level, and explanatory variables of the leverage companies, at
the second level, as determinants of random interceptions.

The determinants at the company level included in the second level of the model were:
profitability (PROFIT,j,), size (SIZE.;,), growth opportunities (GROW,;,), tangibility
(TANG,j,), benefits tax shield (EFTAX,;,) and risk (RISK,,). Thus, the second model of
analysis is given by Eq. (4):
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LEVijp = 8000 + Yo1p (PROFIT) j, + Vo2 (SIZE) j, + Y93, (GROW) j, +
Yoap(TANG) j, + Y05, (EFTAX) j, + Yo6p (RISK) jp, + ﬁljp(YEAR)tjp + Tojp + Uoop T Etjp
(4)

Then we added to the analysis of explanatory variables related to the country at the third
level, which leads to the third analysis model. Country-level determinants include a
macroeconomic determinant — GDP growth (GDP),, — and three institutional determinants —
financial system development (FMD),, stock market development (STK),,, and, finally, the
principal variable of interest, book-tax conformity (BTC),. The development of Eqg. (5)
occurs by including the predictor variables at the country level as explanations of the intercept
of the second level (yq0,). Thus, adding to the previous model by replacing the yqqp,
represented by Eq. (3c), we have Eq. (5), which we use to test the hypothesis Hj:

LEVijp = 8000 + 8001(GDP)p + G002 (FMD)y + 8003(STK)p + 8004 (BTC)p, +
Yo1p(PROFIT) j, + Y020 (SIZE) jp + Y03, (GROW) jy, + Y04p (TANG) j, + Vo5 (EFTAX)j, +
Yosp (RISK) j, + B1jp(YEAR) ¢ + Tojp + Ugop + €tjp
(5)

2.4. Hypothesis Testing Method H;

The effect of BTC on leverage can occur indirectly through its impact on cost of capital,
making it a mediating variable. We use path analysis to test this mediation, a case of
Structural Equation Modelling (SEM). Thus, we propose the mediation analysis in which
leverage can be affected directly by the level of book-tax conformity and indirectly by
impacting cost of capital — the coefficients of association between the variables representing
the paths. Thus, the total effect of BTC on leverage, tested by Eqg. (5), is the sum of its direct
and indirect effects. We used SEM with observed variables to test these effects, estimated
using the maximum likelihood method.

3. RESULTS
3.1. Descriptive Statistics

Preliminarily, all firm-level variables were winsorized by 1% and 99% to mitigate possible
outliers. Based on the winsorized data, we made a brief presentation of the main descriptive
statistics of the firm-level variables. The accounting leverage's general average was around
49.62%, and the market leverage 41.39%. The results on market leverage are similar to
Bernardo et al. (2018), who estimate 50.04% for accounting leverage and 42.63% for market
leverage. When assessing the cost of capital, with only 3,960 observations for all countries,
the average cost of capital for the 22 countries analysed was 13.53%, which is close to that
observed by Cao et al. (2017) (13.2%), and similar to Hail and Leuz (2006) (12.09%) and Gao
and Zhu (2012) (12%).

With respect to country-level variables, we found an average GDP growth equal to
3.32% per year, ranging from -9.13% to 14.23%. For the financial system development
variable (FMD), countries had an average score of 4.75 out of 7.0, indicating relatively
developed financial systems. Market capitalization concerning GDP (STK), which measures
the stock market's development in a more specific way, was around 85.44. This measure was
larger dispersed, with a maximum value of 321.00 for South Africa and a minimum of 6.27
for Argentina. Finally, the variable of interest BTC presented an average of 0.49, with a
minimum of 0 and a maximum of 1 due to its construction form. In specific years for
Australia and the United States of America obtained the BTC variable's minimum. In contrast,
Argentina, China, Finland, Greece, Korea, Holland, Spain obtained the maximum value — also
in specific years.
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3.2.  Results of MLH Modelling and H; Hypothesis
3.2.1. Analysis of the variance decomposition in the Null Model

Table 1 presents the hierarchical linear regression results for the null model, which
considers all 22 countries in the sample.

Table 1
Variance decomposition analysis of leverage in the Null Model

Intraclass Correlation Coefficient (ICC) and verifiability test

Level 3 (country) 0.113 0.131
Level 2 (firm) 0.766 0.779
Level 1 (time) 0.120 0.090
Verifiability test chi2 Prob chi2 Prob
Likelihood Test x Linear
Regression 120000 0,00 120000 0,00
. . 0 0
Linear - chi2

For application purposes, we used the model with maximum likelihood. Sig. level: = 1%, 5% e
"10%.

The null model indicates that the company's characteristics were responsible for a
significant part of the capital structure decisions. Its estimated ICC represents 76.6% of the
variance in accounting leverage. As for market leverage, this share increases to 77.9%. The
percentage found is compatible with Bernardo et al. (2018), which indicate influences of
78.4% and 75.4% on accounting and market leverage, respectively. The high importance of
firms' characteristics in leverage may reflect management's tendency to focus on internal
factors to define corporate policies (Kayo & Kimura, 2011).

Following previous studies, the results suggest that the variations over time, after the
characteristics of the companies, are the most significant sources of variations in accounting
leverage, with an ICC of 12.0%. This percentage reflects, for example, the influence of
temporal macroeconomic shocks and contradicts studies that show that the capital structure is
stable over time. In terms of market leverage, the importance of time in changing leverage has
decreased to 9.01%.

The influence of the country level, in turn, was 11.3% and 13.1% on accounting and
market leverage, in this order, higher than previous studies, which, in general, have indicated
representativeness of the differences among countries of up to 4.6% (Kayo & Kimura, 2011;
Bernardo et al., 2018) on the variance of leverage. This finding is relevant, especially in the
context of this research, in which the variable of interest, BTC, is of an institutional level.

3.2.2. Random intercept model

In the random intercept model, the results in Table 2, countries with data for the
covariables included in the model in at least one of the study period's years remained in the
analysis.
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Table 2
Results of HLM with the inclusion of firm and country variables, Random
Intercept Model

Panel A: No. of observations

by group Accounting leverage Market leverage
Country 21 21
Firm 8893 8864
Total of comments 86007 80429
Panel B: Results of Fixed Coeffi P(2) Coeffici P(2)
Effects cient ent
Intercept 0.123 0.080
YEAR -0.001 faieie 0.003 Fkk
PROFIT -0.180 faieie -0.377 Fkk
SIZE 0.034 Fkk 0.048 Fkk
GROW 0.004 Fkk -0.008 Fkk
TANG 0.033 Fkk 0.090 Fkk
EFTAX 0.350 wkx -0.390 faleled
RISK -0.151 fakalel -0.387 kel
FMD -0.037 -0.067
GDP -0.022 faied -0.038 faleled
STK 0.000 -0.001
BTC -0.152 -0.300 **

Panel C: Random Effects Parameters and Verifiability Tests
Estimators (Variance)

Country 0.011 0.014

Firm 0.026 0.036

Time 0.013 0.019

Verifiability tests chi2 prob chi2 prob

Wald test - chi2 0 2160, 0,000 363159 0,000

L.|keI|hopd Test x Linear 74273 0,000 693477 0,000
Regression - chi2 A4

We excluded Finland from the model due to the lack of data for the institutional
variable STK for the entire period, which reduced the sample to 21 countries. For application
purposes, we used the model with maximum likelihood. Significance level: *** 1%, ** 5%
and * 10%.

In Panel B, it appears that all the determinants of the capital structure were significant
and showed signs consistent with the Pecking Order Theory, both for accounting and market
leverage, except tax protection not arising from the debt.

Concerning country covariates, it can be seen in Panel B that only GDP growth was
statistically significant to explain both leverages. Additionally, the BTC variable was
significant to explain the level of leverage at market value. It is also noteworthy that
characteristics indicated in the literature as institutional determinants that affect the leverage
of firms were not statistically significant in this study, such as the development of the
financial system (FMD) and the development of the stock market (STK).

Regarding the signs obtained for the GDP, as in Kayo and Kimura (2011) and Bernardo
et al. (2018), a negative relationship between GDP growth and leverage was revealed, as
expected. It is possible to infer that in phases of economic growth in the country companies,
they would generate more resources internally to self-finance. Given the asymmetry of
information in the market, they would prefer equity as a source of financing, which is
consistent with the Pecking Order Theory.

Combined with the representativeness found for the country level in the null model
(Table 1), the results seem to suggest that there are other latent characteristics of the countries
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captured by the country factor in the multilevel regression model that we did not incorporate
as covariables in the model used, as cultural factors and different economic measures adopted
in post-crisis periods.

Concerning hypothesis H1 of the study, we expected that in countries with a higher
BTC, there would be an increase in informational asymmetry due to the loss of information
quality (Hanlon et al., 2005; Hanlon et al., 2008), which it would lead to an increase in the
return required by investors and a consequent increase in borrowing as a cheaper financing
option. Contrary to expectations, Table 2 shows that the BTC level was not statistically
significant to explain companies' financing decisions in terms of accounting leverage.
However, it was significant at the 5% level to explain the variance in market leverage. The
BTC's negative and significant (-0,300) coefficient suggests that firms tend to have less
market leverage in countries with a higher level of book-tax conformity. This result implies
the rejection of the first hypothesis. It contrasts with the results of research that consider
individual countries, such as Blaylock et al. (2017) in the American environment and Nakao
and Costa (2017), and Pinto and Costa (2019) in Brazil. On the other hand, the result
corroborates the proponents of BTC, who defend higher quality due to the reduction of the
aggressiveness of reported profits and, therefore, of information asymmetry.

As the tests conducted using the accounting leverage and the market leverage showed
different results, it is possible to infer that changes in stock prices, which direct the
denominator of market leverage, also drive the statistical significance of BTC. On the other
hand, this finding may indicate an increase in the quality of information and a consequent
reduction in asymmetry. In light of the Pecking Order theory, leverage would be greater in
environments with more significant information asymmetry. Investors could be better with
conformity if there was a sufficiently large reduction in earnings management (Blaylock et al.,
2015) when accounting and taxable income are conformed, even with the possibility of
information loss. In this sense, the benefit of conformity would be greater than its costs in
terms of information, which would increase the quality of accounting information and explain
BTC's negative association with market leverage.

3.3. Hypothesis H, Results

To better understand the impact of book-tax conformity on firms' capital structure,
Table 3 decomposes the total effect of BTC in terms of its direct and indirect effect on
leverage, which is through mediation by cost of capital.
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Table 3
Cost of capital as a mediating variable
Accounting leverage Market leverage
Coefficient Z Value-p Coefficient z  Value-p
Direct path
p (BTC, LEV) - 0,12 - 0,66
-0,017 156 0 -0,005 043 2
Percent 81,57 19,92
%’ %?
Mediated path
p (BTC, COE) -0,063"" -6,74 0,000 0,065 -6,94 0,000
p (COE, LEV) 0,060 3,25 0,000 0,321 15,52 0,000
Total mediated path -0,004™" -2,93 0,000 0,021 -6,33 0,000
Percent 18,43%" 80,08%°
n 3844 3830
R? (COE) 1,17% 1,24%
R? (LEV) 0,37% 6,02%

IPercentage of each path to the total accounting leverage path of -0.021
*Percentage of each path to the total path of market leverage of -0.026
Significance level: *** 1%, ** 5% and * 10%

First, we observed that the number of observations significantly reduces to the initial
sample since the availability of data for calculating cost of capital is restricted. Besides, there
was a low explanatory power for the endogenous variables of the structural equation model.
In the model that uses accounting leverage, the book-tax conformity (BTC) explained only
1.17% of the variation in the cost of capital (COE), and the COE and BTC explained only
0.37% of the variation in the leverage (LEV). The same is correct for market leverage.
However, the explanatory power for leverage was significantly greater, explaining 6.02% of
the variation under this alternative.

As a main result, Table 3 shows that the BTC did not present a significant direct path to
explain the capital structure, whether accounting or market leverage. However, when
assessing the indirect effect on this relationship, it is observed that the total mediated path had
a negative and significant coefficient, indicating that the BTC only influences the
organization's financial leverage by affecting its cost of capital. Following Zhao et al. (2010),
these findings suggest that the effect of BTC on leverage is only indirect, consistent with the
second hypothesis.

Such findings are robust for both leverage measurement alternatives. However, when
examining each path's percentage of participation in the total effect, it is possible to notice
significant differences between the alternatives. In accounting leverage, the direct effect
corresponds to 81.57% of the total effect of BTC on the capital structure, with the indirect
effect being only 18.43%. On the other hand, these percentages are inverted in the market
leverage, with 19.92% being the direct effect and 80.08% the indirect effect, probably due to
market expectations, which drive the cost of capital and market leverage.

Also, in both alternatives, a negative association was observed between BTC and COE,
indicating that the greater proximity between accounting and tax rules is linked to lower cost
of capital for companies, which is the opposite to that observed by Blaylock et al. (2017), who
found a positive association in the American context. Since the cost of capital would reduce in
environments with less asymmetry and higher information quality, this result suggests that the
BTC would be related to the improvement in the quality of information, contrary to the
premise of the study, and corroborating the defenders of book-tax conformity, who defend
higher quality in these environments (Desai, 2005).
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Finally, a positive and significant association was found between the cost of capital and
leverage, consistent with Blaylock et al. (2017), showing that companies use more third-party
financing when the return required by the market is more significant. However, this
coefficient is higher for market leverage (0.32 compared to 0.06 for accounting leverage), as
these factors would be more linked to market expectations for the firm. The greater magnitude
of cost of capital in explaining market leverage can also help understand why BTC was
significant in explaining market leverage, but not accounting leverage, as shown in Table 1.

3.4.  Sensitivity and Robustness Analysis

For the purposes of sensitivity and robustness analysis, we applied: a) the reestimation
of Eq. (5) with a dummy that controls the 2008 crisis year; b) the reestimation of Eq. (5) using
sequential country elimination to assess whether inferences are widespread among the
countries in the sample or whether certain nations are unduly influential; c) the reestimation
of Eq. (5) by replacing the country-level BTC variable with the total company-level BTD. We
verified that the results in Table 3 and 3 remaining unchanged. Finally, regarding the
possibility of endogeneity, the HLM tends to reduce this problem since the grouping process
inherent in this model helps control latent variables not directly observed, capturing its effect
(Bernardo et al., 2018).

4. CONCLUSION

It became evident that BTC has no impact on the capital structure when using
accounting leverage. However, when considering market leverage, the results suggest that
companies located in countries with a higher BTC resort less to debt financing, depending
more on equity. Path analysis provides additional evidence on this relationship, demonstrating
that the impact of book-tax conformity on leverage occurs only because of its effect on cost of
capital. Investors demand lower returns from companies in countries requiring more excellent
proximity between accounting standards, leading to greater equity participation in the capital
structure. Given that the cost of capital is more explanatory of market leverage, as both
depend on market expectations, this result helps explain why conformity is limited to market
leverage and is not significant in accounting.

Although contrary to expectations, if the negative association between BTC and market
leverage from the Pecking Order Theory perspective were analysed, it may indicate that book-
tax conformity is associated with a better information environment. This finding contributes
to the discussion about the proximity between accounting and tax rules, suggesting that this
institutional requirement may improve the quality of information disclosed by companies
from investors' point of view.

The study has some limitations. First, the inferences depend on the BTC measure's
ability to estimate mandatory conformity arising from the approximation of accounting and
tax rules. Second, the book-tax conformity measure considers the proximity between
accounting and taxable profit but makes no distinction as to whether accounting profit
conforms to taxable income and vice versa. This distinction in the sense in which book-tax
conformity occurs can be necessary for the perceived information quality and, therefore, for
cost of capital and leverage. Furthermore, the evidence on mediation is limited to a single cost
of capital metric and a low number of observations concerning the study's initial sample.

Considering that the findings corroborate previous studies by pointing out the
importance of institutional characteristics as predictors of firms' capital structure, further
studies can investigate other latent institutional characteristics incorporated in the country
effect found in MLH. We also suggest that future research look for alternatives to measure
BTC and verify in what sense the conformity occurs and consider other countries. We also
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recommend carrying out an empirical assessment of the premise assumed in relation to
information asymmetry and quality. Future research may use an ESM covering all
relationships, from how the BTC influences information asymmetry and quality up to its
impact on cost of capital and leverage.
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OZET

Bu c¢aligmada, Lennard-Jones (12-6) potansiyeli ile dordiincii virial katsayi
kullanilarak sikistirilabilirlik katsayisim1  hesaplamak i¢in sayisal hesaplama ydntemi
Onerilmistir. Bu yontem, gercek gazlarin sikistirilabilirlik katsayisinin dogru ve hassas bir
sekilde belirlenmesi i¢in uygundur. Bilindigi gibi, Metan endiistriyel kimyasal alanlarda
(sogutulmus sivi, sivilagtirilmis dogal gaz veya LNG, soguk gaz) kullanilir. Ayrica, dogal
gazin ana bileseni olan metan, bir buhar jeneratorii veya gaz tiirbininde yakit olarak yakilarak
elektrik tiretimi i¢in 6nemli bir rol oynamaktadir. Bu nedenle, metan icin sikistirilabilirlik
katsayisin1 hesaplamak i¢in Onerilen sayisal yonteme uygulanmistir. Bildigimiz kadariyla,
metanin sikistirilabilirlik katsayis1 dordiincii virial katsayr ile ilk defa hesaplanmstir.
Hesaplama sonuglari, bu sayisal yontemin metan i¢in Lennard-Jones (12-6) potansiyeline ile
ikinci virial katsayidan daha dogru sonuglar verdigini gostermistir. Metanin sikistirilabilirlik
katsayis1 i¢cin hesaplama sonuglar1 deneysel ve teorik veriler ile karsilastirilmis ve sayisal
yontemin ger¢ek gazlar igin kullanilabilecegini gostermistir.

Anahtar kelime: Virial durum denklemi, Dordiincli virial katsayisi, Sikistirilabilirlik

katsayisi, Lennard-Jones (12-6) potansiyeli

ABSTRACT

In this work, the numerical calculation method has been used to calculate the compressibility
coefficient with the fourth virial coefficient over Lennard-Jones (12-6) potential. This method
is convenient for the accurate and sensitive determination of the compressibility coefficient
for real gases. As well known, Methane is used in industrial chemical fields (a refrigerated
liquid, liquefied natural gas, or LNG, the cold gas). Also, methane, the main constituent of
natural gas, plays a significant for electricity generation by burning it as a fuel in a steam
generator or gas turbine. Therefore, the suggested numerical method has been applied to
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calculate the compressibility coefficient for methane. To our knowledge, the compressibility
coefficient of methane is calculated for the first time using the fourth virial coefficient. The
results of the calculation have indicated that this numerical method gives correct results
compressibility coefficient for methane than the second virial coefficient with Lennard-Jones
(12-6) potential. The results of the calculation for the compressibility coefficient of methane
have been compared with experimental data and theoretical data shown that the numerical

method can be used for real gases.

Keywords: Virial equation of state, Fourth virial coefficient, Compressibility coefficient,
Lennard-Jones (12-6) potential

Introduction

The thermodynamic properties of real gases are an important for many industrial
applications. Therefore, many theoretical and experimental methods are proposed by authors.
One of methods is virial equation of state. This equation is given some thermodynamic
properties (compressibility coefficient, speed of sound, heat capacity, entropy, enthalpy, and
internal energy) of real gases in range of temperature. It is known, compressibility coefficient
is defined to examine for the behaviour of the gases [1-2] and it is role play important in

chemical engineering calculations and in the petroleum industry [3-5].

In this work, we present the numerical calculation method for evaluating the
compressibility coefficient of gases using fourth virial coefficient with Lennard-Jones (12-6)
potential. The results of calculation are shown that the numerical calculation method is

suitable to gases.

Material and Method

Fourth virial coefficient
The fourth virial coefficient can be expressed following form:

D(T)=Dy(T)+D,(T)+Dy(T).
@)
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Here, the quantities D, (T ), D,(T) and D,(T) is written in the following as [6]:

Dl(T)=_3';'im (1) (1) f (1) T () A, @
D, (T):_?’Z'f\m £(5,) (1) (1) (1) F (5 )i, )
D, (T)z—N?’S*J‘U f(r,) f(rg)f(r,)f(rg)f(r)f(r,)dr,drdr,. (4)

Here, f(rij)z(e”(r”)/kﬁ’T —1) is Mayer function [6]. By considering Egs. (2)- (4) into Eg. (1) and

using Lennard-Jones (12-6) potential, we obtain the formulae for the fourth virial coefficient

[7]:
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GRS

-1

12 6 12 6
Tk \/r122+"123—2"12"131123 \/"122”1%‘2"12&37123 11l e Tk \/r13t+"123—2"14"137134 \/rf,+r123—2r14r13n34 1 (6)

e

dr,,dr,,dr,,dn,,dn,,

e [(o) (oY (o) (o)
Jl‘ré e”‘a[[ﬁz] [ﬁz]]_l f123 eTkBH"u] (flst_l

12 6
4 [EGJQ [GJ“] ac | s B °
Tkellng ) \na TkBL \ir2+r2—2rrn Jr2+r2—2rrn
2 B 14 14 137712 137127123 13712 13'127123
-1e -1 (7)
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where b, = 27N, /3 [7].

In this study, we use the fourth virial coefficient to determine the compressibility factor

following form [6]:

h%:l{%} D(T). 9)

By considering Eq. (9) into Eq. (1), we can be calculated compressibility factor for real gases.

Numerical Results and Discussion

The numerical calculation of the method for the compressibility coefficient using the fourth
virial coefficient over the Lennard-Jones (12-6) potential of real gases is suggested in this
work. The compressibility coefficient of Methane was calculated using Mathematica 7.0
software in order to shown that the results are correct and sensitive. The obtained results were
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compared with literature data [8, 9]. The results are given in Table 1. The suggested numeric
method is applicable and can be calculated for the compressibility coefficients of other real
gases. As seen from Table 1, the obtained results have shown that suggested numerical
method gives accurate results compressibility coefficient for methane than the second virial
coefficient with Lennard-Jones (12-6) potential at higher pressure. To our knowledge, the
compressibility coefficient of methane is calculated for the first time using the fourth virial

coefficient. The Lennard-Jones (12-6) potential parameters are ¢/k, =148.4 and o =3.81 [8].

Table 1. Compresibility coefficient of Methane for T=323.15K

P (Bar) z Z[8] Experimental [9]
10,696 1,00000 0,986211 0,98657
30,469 1,00006 0,960719 0,96282
50,263 1,00026 0,935201 0,94091
70,368 1,00071 0,909281 0,92101
90,270 1,0015 0,883623 0,90429
100,673 1,00208 0,870212 0,89687
120,702 1,00358 0,84439 0,88549
140,792 1,00568 0,81849 0,87823
160,678 1,00844 0,792853 0,87536
180,842 1,01203 0,766857 0,87669
201,419 1,01662 0,740329 0,88225
221,029 1,02196 0,715048 0,89113
241,005 1,02847 0,689294 0,90331
251,066 1,03219 | 0,676324 0,91051
261,256 1,03627 0,663187 0,91843
281,121 1,04519 0,637576 0,93551
286,680 1,04792 0,63041 0,94064
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ABSTRACT

Social engineering has become one of the biggest challenges and threats to information
security in recent years. Social engineering refers to a wide range of malicious activities
accomplished through human interactions. Hackers utilizing social engineering techniques
aims to manipulate individuals to disclose valuable and sensitive data for the benefit of
cybercriminals. Through social engineering techniques, users are psychologically manipulated
to make security mistakes or give away very sensitive information to malicious hackers.
When we look at the cyber security incidents that have taken place in the last decade, we can
see that the most vulnerable and weakest part of the organization is not the information
system components such as hardware, software, and network. Information security incidents
in recent years show that most of the cyber-attacks are successful because of end user errors
and carelessness. Social engineering attacks may cause devastating financial losses to
businesses and individuals alike. If hackers manage to gain access to individuals’ sensitive
personal and financial data, there is a risk that personal funds and investments will be stolen.
When social engineering attacks are directed to organizations and successful, the most
obvious consequence of these attacks is the monetary damage they cause. However, long term
indirect losses caused by social engineering attacks on organizations such as loss of
reputation, loss of trust, legal issues could be much higher than direct monetary losses.

This research evaluated the Internet users’ proneness to fall prey to five most common
types of social engineering attacks which are domain spoofing, email spoofing, search engine
phishing, SMS phishing, and social media phishing. 350 volunteer participants participating
in this research were presented with simulated images prepared by taking into account the
social engineering attack that has taken place in recent years. Some of the images were legit
and some of them were not. Participants were asked to identify these simulated scenarios as
legit or cyber-attack. By utilizing the descriptive statistics techniques, this study reports the
responses of the participants. This research presents important findings by showing which
types of Internet users are more likely to be victim of which types of social engineering
attacks. This research findings will benefit those interested in taking action against social
engineering attacks.

Keywords: Social engineering attacks, Phishing attacks, Domain spoofing, Email
spoofing, Search engine phishing, Social media phishing, SMS phishing, Internet users,
Internet Security
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INTRODUCTION

In the information security context, social engineering is the art of manipulating people
so they give up confidential information. Hadnagy (2018) defines social engineering as any
act that influences a person to take an action that may or may not be in his or her best
interests. In the social engineering attacks, end users of systems are under attack because they
are usually the weakest component in the cyber-security chain (Ozkaya, 2018).

The most common and dangerous form of social engineering attacks is Phishing
(Hadnagy, 2018). Phishing can be simply defined as online identity theft in which confidential
information is obtained from individuals through different techniques. Phishing has many
different types such as email phishing, spear phishing, whaling, pharming, etc. Hackers
utilize different types of social engineering techniques. In each technique, hackers approach to
their victims through different channels with different methods. In this study, five different
types of social engineering techniques were assessed. These techniques are namely Domain
Spoofing, Email Spoofing, Search Engine Phishing, SMS Phishing, and Social Media
Phishing.

In domain spoofing, cybercriminals forge a website name in an attempt to trick users.
The main purpose of domain spoofing is to trick users into interacting with the malicious
website as if it were legitimate. Through this malicious website cyber criminals try to collect
sensitive information of users (Krombholz et al., 2015). Email spoofing is the creation of
email messages with a forged sender address. In other words, in this kind of attack cyber
criminals send emails that have been manipulated to seem as if they originated from a trusted
source (Chaudhry et al., 2016; Krombholz et al., 2015). Search engine phishing attacks are
carried through online search engines (Chaudhry et al., 2016). Here, users may encounter
search results that persuade them to visit the website. The search process may be legitimate,
but the website that users visit are actually fake and created by cyber criminals with the
purpose of stealing the person's personal information. In SMS phishing cyber criminals send
misleading text messages to the mobile devices of users (Yeboah-Boateng & Amanor, 2014).
Cyber criminals aim to trick victims into believing that message has arrived from a trusted
source. After gaining user trust, users may be asked to provide sensitive information or install
malicious software to their devices. In a social media phishing attack cyber criminals use
social media platforms such as Facebook, Twitter, or Instagram to steal sensitive information
of users (Krombholz et al., 2015). Cyber criminals may create fake login pages of well-known
social media platforms, they may send malicious messages, or they may persuade users to
visit malicious posts.

In this research, different types of social engineering attack scenarios were designed by
considering the most common type of social engineering attacks that occurred in the recent
years. These scenarios consisted of simulated images. Participants were asked to carefully
examine these images and identify which were real and which were malicious cyber-attacks.
There were details in the images showing that whether these scenarios were real or fake, and
users had to carefully examine these details in order to make the right decision. Study
questionnaire were distributed to the participants through online platforms. In one-month time
period 350 total useful responses were collected.

Collected data was analyzed by using scientific computation libraries of python
programming language such as Pandas and Numpy. These scientific libraries were used to
carry out descriptive statistical analysis. Descriptive statistics in this study describe, show, and
summarize the basic features of the study dataset.

By considering demographic profile and technology usage patterns of users, this study
aims to show which types of people are more inclined to fall victim to what kind of social
engineering attacks. Findings of this study aim to provide important information to decision
makers in the prevention of social engineering attacks.
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FINDINGS

Table 1 shows the demographic profile of study participants. Most of the participants
(61.7%) were between ages of 18 and 23 which was followed by participants (18.9%) with
ages of between 24 and 29.
Table 1 - Demographic profile of respondents

Demaographic Profile Frequencies  Percentages (%)
Age
18-23 216 61.7
24-29 66 18.9
30-35 30 8.6
36-41 27 7.7
42 and above 11 3.1
Gender
Male 169 48.3
Female 181 51.7
Education
Doctorate 32 9.1
Masters 66 18.9
Bachelors 242 69.1
High School 10 2.9
Employment
Student 227 64.9
Employed 123 35.1

In this study, the proportion of female participants (51.7%) was relatively higher than
male participants (48.3%). The great majority of participants (69.1%) were either a bachelor
graduate or bachelor's student. About two-thirds of the participants were students at different
levels at universities.

Table 2 shows technology usage patterns of participants. A vast majority (92.0%) of
participants were using Windows operating system and little more than half (52.3%) were
using Android mobile operating system. In addition, a great majority (72.9%) of them
frequently make commercial transactions over the Internet.

Table 2 - Technology usage patterns of participants

Technology Usage Profile Frequencies  Percentages (%)
Desktop OS
Windows 322 92.0
Mac OS 27 7.7
Linux 1 0.2
Mobile OS
Android 183 52.3
i0S 167 47.7
Frequent Online Shopper
Yes 255 72.9
No 95 27.1

Figure 1 shows the overall and average scores of participants according to different
types of social engineering attacks. These percentages in Figure 1 and in all following other
tables show how successful users were in distinguishing between legit and scam scenarios
presented to them within the scope of this research. The lower the given score is, the more
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likely the respondents are prone to fall prey to the given type of social engineering attack.
Overall average score of participants was found to be 65.0%. According to the results,
Domain Spoofing is the type of attack that participants received the lowest score. That is,
Domain Spoofing (43.3%) is the type of attack that participants are most at risk of. The other
type of attack that users are most at risk of is Search Engine Phishing (63.3%) and Email
Spoofing (64.6%), respectively. On the other side, SMS Phishing (84.8%) and Social Media
Phishing (72.7%) are the categories with the highest scores, respectively. Compared to other
attack types, these attack types are categories where users are less at risk.

90,0% 84,8%
80,0% 72,7%
70,0% 65,7% 64,6% 63,3%
60,0%
50,0% 43,3%
40,0%
30,0%
20,0%
10,0%

0,0%

Total Domain Spoofing  Email Spoofing Search Engine SMS Phishing Social Media
Phishing Phishing

Figure 5 - Overall Average Social Engineering Scores
The following five tables show the different types of social engineering scores of the
participants by gender, e-commerce usage frequency, trust in e-commerce, and knowledge
and experience in social engineering. All of the scores are given in terms of percentages.
Table 3 shows scores of participants according to gender in different types of social
engineering attack types. Findings show that when compared to females, males are slightly
less prone to all kind of social engineering attack assessed in this study. While average overall
phishing score of male was found to be 67.4 %, this score was found to be 64.2% in females.
The biggest gap between the scores of males and females was found in Domain Spoofing and
Email Spoofing categories.
Table 3 - Genders of respondents

Phishing  Domain Email Search SMS Social
Overall Spoofing Spoofing Engine Phishing Media
(%) (%) (%) Phishing (%) (%) Phishing
(%)
Male 67.4 46.4 67.2 64.1 85.7 73.6
Female 64.2 40.4 62.2 62.5 84.0 71.8

Table 4 shows the social engineering scores of participants who use e-commerce
platforms very often and those who do not. It was found that users who use e-commerce
platforms more frequently scored higher on the social engineering test than users who use
these platforms less frequently. It can be inferred that, frequent e-commerce users are less
likely to fall victim to social engineering attacks. While average overall phishing score of
frequent e-commerce users was found to be 66.9%, this score was found to be 62.7% in users
who do not use e-commerce frequently. The biggest difference between the two groups was
observed in the Domain Spoofing attack.
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Table 4 - Do you frequently make commercial transactions (buying/selling products or
services) over the Internet?

Phishing Domain Email Search SMS Social
Total (%) Spoofing Spoofing Engine Phishing Media
(%) (%) Phishing (%) (%) Phishing
(%)
Yes 66.9 45.5 64.5 64.4 85.9 74.1
No 62.7 37.6 64.9 60.5 81.9 68.7

Table 5 shows the scores of participants who have heard or researched about social
engineering in the press and on the Internet before, and those who do not have any knowledge
about it. The findings showed that people who are knowledgeable about and have done
research on social engineering attacks are less likely to be victims of all attack types than
those who have no knowledge about it. While average overall phishing score of experienced
participants was found to be 74.1 %, this score was found to be 61.4% in unexperienced
participants. The biggest gap between scores were found in Domain Spoofing, Search Engine
Phishing and Social Media Phishing categories respectively.

Table 5 - Have you ever heard or researched about social engineering before?

Phi Dom Email Search SMS Social
shing ain Spoofing Engine Phishing Media
Total (%) Spoofing (%) Phishing (%) (%) Phishing
(%) (%)
Yes 74.1 55.8 70.9 73.7 89.0 81.2
No 61.4 36.8 61.3 57.9 82.6 68.2

Table 6 shows the social engineering scores of the participants who feel safe while
conducting commercial transactions online and those who do not feel safe. Although the
average overall score of both groups was almost the same, the score of those who did not find
the Internet safe for commercial transactions was found to be slightly higher. While
participants who did not find the Internet safe for commercial transactions scored higher in
domain spoofing and search engine phishing, those who found the Internet safe scored higher
in Email Phishing, SMS Phishing and Social Media Phishing categories.

Table 6 - Do you feel safe while conducting transactions over the Internet?

Phi Dom Email Search SMS Social
shing ain Spoofing Engine Phishing Media
Total (%) Spoofing (%) Phishing (%) (%) Phishing
(%) (%)
Yes 65.7 41.0 66.6 63.0 85.7 73.0
No 65.9 44.4 63.6 63.4 84.4 72.5

Table 7 shows the scores of users according to whether or not they have been victims
of social engineering attacks before. Participants who were previously victim of social
engineering attacks scored higher in all categories. Especially in the Domain Spoofing
category, the difference in scores between the two groups is the highest.

131
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Table 7 - Have your private information (username, password, credit card information)
been captured by hackers before?

Phi Dom Email Search SMS Social
shing ain Spoofing Engine Phishing Media
Total (%) Spoofing (%) Phishing (%) (%) Phishing
(%) (%)
Yes 69.5 54.2 68.5 64.2 85.0 75.4
No 65.4 42.4 64.3 63.2 84.8 72.4
CONCLUSION

Social engineering attacks can lead to devastating financial losses for individuals as well
as businesses (Deloitte, 2019). The results of the study also clearly showed a significant level
of vulnerability to social engineering attacks. For an individual, if a hacker manages to access
sensitive personal and financial details, personal funds and investments are at risk of being
stolen. When social engineering attacks are aimed at organizations and are successful, the
most obvious result of these attacks is the monetary damage they cause (Ragucci and Robila,
2006). However, emotional and non-monetary damages such as reputation loss and customer
dissatisfaction can have more negative consequences for the business in the long run.
Therefore, it is very important that businesses and governments take necessary measures to
reduce the potential negative consequences of social engineering attacks. Companies need not
only effective strategies against social engineering attacks and also countermeasure
techniques to detect and minimize the impact of these attacks (Salahdine & Kaabouch, 2019).
Businesses and governments must constantly inform and train employees and citizens about
social engineering attacks. They need to raise user awareness of social engineering attacks
(Bakhshi, 2008). The more people know about it, the less they become victims of such kind of
attacks.
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OZET

Bu calismada, Kihara potansiyeli ile tgilincii virial katsayr kullanilarak entropinin
hesaplanmas! igin sayisal hesaplama yontemi 6nerilmistir. Onerilen ydntem, nitrojen ve diger
gercek gazlarin entropisini dogru ve hassas hesaplanmasi i¢in uygundur. Bilindigi gibi,
nitrojen bilesiklerini nitrojen gazi olusturmak {izere ayristirmak, biiylik miktarlarda genel
olarak faydali enerji agiga cikarir. Endistrinin birgok alaninda kullanilmaktadir. Ayrica
nitrojen, antibiyotiklerin de dahil oldugu farmakolojik ila¢ sinifinin yaraticisidir. Bu nedenle
azotun termodinamik ozelliklerinin degerlendirilmesi olduk¢a Onemlidir. Azotun entropisi
hesaplamak i¢in sayisal yontem pratik olmustur. Bildigimiz kadariyla, nitrojenin entropisi ilk
kez Kihara potansiyeli ile {igiincii virial katsayist kullanilarak hesaplanmistir. Elde edilen
sonuclar, Onerilen sayisal yontemin azot i¢in dogru sonuglar verdigini gostermistir. Azot
entropi hesaplama sonuglar1 teorik verilerle karsilastirildi ve sayisal yontemin diger gercek

gazlarin entropisini hesaplamak i¢in yararli olabilecegini gosterdi.

Anahtar kelime: Virial durum denklemi, Uciincii virial katsayis1, Entropi, Kihara potansiyel

ABSTRACT

In this stud, the numerical calculation method has been suggested to evaluate the
entropy using third virial coefficient with Kihara potential. The proposed method is
convenient for the correct and precision calculation of the entropy for nitrogen and other real
gases. As well known, decomposing nitrogen compounds to form nitrogen gas releases large
amounts of generally useful energy. It is used in many areas of industry. Also, nitrogen is a
creative of every great pharmacological drug class, with the inclusion of antibiotics.
Therefore, evaluation of the thermodynamic properties of nitrogen is quite important. The

numerical method has been practical to calculate the entropy for nitrogen. To our knowledge,
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the entropy of nitrogen is calculated for the first time using the third virial coefficient with
Kihara potential. The results have indicated that the suggested numerical method gives
accurate results entropy for nitrogen. The results of the calculation for the entropy of nitrogen
have been compared with theoretical data and demonstrate that the numerical method can be
useful to calculate the entropy of other real gases.

Keywords: Virial equation of state, Third virial coefficient, Entropy, Kihara potential

Introduction

Many equations of state have been proposed to study the physical and chemical
properties of gases [1-2]. The most important of these state equations is the virial state
equation [2-3]. The virial state equation has an important feature that determines the
interdependent changes of temperature, pressure, volume and potential energy of fluids [3].
Virial state equation:

n2

Z=1+ BZ(T)3+B3(T)V—+... (1)

2

where B,(T),B,(T) is second and third virial coefficient, respectively [3]. These coefficients

provide to evaluated accurate and precision some thermodynamic properties of real gases [3].
One of thermodynamic properties is the entropy of real gases. Entropy is a thermodynamic
term in physics that represents the thermal energy of a system that cannot be converted into
mechanical work [4]. It is often defined as randomness and disorder (chaos) in a system and is
used in many fields from statistics to theology.

In this work, we present the numerical calculation method for evaluating the entropy of
real gases using third virial coefficient with Kihara potential. The obtained results are
demonstrated that the numerical calculation method is suitable to calculate thermodynamic

properties of real gases.
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Material and Method

Third virial coefficient and entropy
The third virial coefficient can be expressed in following form:

B (T)——— [I]f ) f(1s) dr,drg (1)

where f(lrij):exp(u(rij )/kBT)—lis Mayer functions and N, is Avogadro’s constant [3].

u(rij)is the intermolecular potential, k; is the Boltzmann constant and T is temperature in

Mayer functions [3]. For evaluation of the third virial coefficient in the previous work [5], we

use the Kihara potential in the following form [6]:

o r<?2a
o-loffen (2 ) @

The replacing Eg. (2) into the Eg. (1), we have obtained for third virial coefficient in

following as:

m *Ti ) () ]_1ﬁ[e;‘((aa ) (e )_lJ
1+a 0 °

(IR UE (T2 -a) )
j{e Tx[ 12 13 2137 ) 12 th3—2hohs? ) 1}[&2 |‘13d77dr12dr13]
where, r,/o-2a=r;, a/c-2a=a", T"=k,T /¢, B;(T")=B,(T")/1¢ and b, =2zN,o°/3 [5].
The replacing Eq. (3) into the Eq. (4), we have obtained for entropy:
S=S°-Rln P+P—2(—BS(T*)+T*i*BS(T*)j 4)
2 dT

where S° is entropy of ideal gases, R is universal gas constant, and P is pressure [7].

By considering Eqg. (3) into Eq. (4), we can be calculated entropy for real gases.
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Numerical Results and Discussion

In this work, the numerical calculation of the method for the entropy using the third virial
coefficient with the Kihara potential of gases is presented. The entropy of Nitrogen was
computed using Mathematica 7.0 software to illustrate that the obtained results are accurate.
The results of calculation were compared with literature data [8]. The obtained results are
given in Table 1. The numerical calculation method is suitable and computed for the entropy
of other real gases. As seen from Table 1, the results have demonstrated that the presented
numerical calculation method is in approximate agreement with results at higher temperatures
and pressure. To our knowledge, the entropy of Nitrogen is computed for the first time using
the third virial coefficient with Kihara potential. The Kihara potential parameters are

&/ky =127.95, 5 =3.2199, d(A°)=0.35, and a" =0.121955[9].

Table 1. Entropy of Nitrogen

P(atm) T(K) S(j/mol K) S(j/mol.K)[8]

0.0986923 200 154.203 199.13
300 166.123 210.93
500 183.846 225.87
600 192.592 231.30
1000 225.851 247.27
1500 254.81 260.95
2000 273.42 271.11

0.986923 200 154.203 179.94
300 166.123 191.77
500 183.846 206.72
600 192.592 212.16
1000 225.851 228.12
1500 254.81 241.80
2000 273.42 251.96

3.94769 200 154.203 168.27
300 166.123 180.19
500 183.846 195.18
600 192.592 200.62
1000 225.851 216.60
1500 254.81 230.27
2000 273.42 240.44
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Abstract

Nowadays, Artificial Intelligence is widely applied in many areas of society,
especially in education with Intelligent Teaching Systems, cooperative robots (cobots),
chatting robots (chatbots), etc. While the assessment of academic achievement plays an
important role in Education with many modern models, including Adaptive testing model
based on Item Response Theory. This paper presents a study that integrates Adaptive tests
into the Al Chatbot system on the Facebook Messenger platform to assess students'
Mathematical achievement at Vietnam High schools. A quantitative research was conducted
to analyse the advantages and challenges of this integrated model in today's teaching and
learning context.

Keywords: Artificial Intelligence, Chatbot, Adaptive Test, Mathematics education.

I. INTRODUCTION

In the current globalization context, Al is gradually becoming an important element in social
innovation, and it plays a crucial role in improving production, business, health,
transportation, etc, including education. According to Goksel & Bozkurt (2019), Al has
existed for a long time in education, specifically in automating the management of teachers
and as a practical assistant of learners.

In the past, when technology was applied to the educational process. Teachers can
significantly reduce the time spent on tests and assessments. However, that support can not
adapt when conditions change. When Al was used, it gradually demonstrated its role in
changing asses methods. Zawacki-Richter et al. (2019) argue that the original application of
Al is to create models and learner profiles to serve the processes of predicting and adjusting
progress. From there, the learning content and progress are appropriate to the capacity of the
learners. That process of self-assessment and adjustment helps to ensure the quality of
training, besides saving time and effort of teachers (Serhani et al., 2019). This is also the trend
of testing and evaluation of modern education: Adaptive Test.

Moreover, as the appearance of Al in the classroom is increasingly popular, virtual intelligent
assistant are developed on many different platforms (Marr, 2018), typically Siri from Apple. ,
Cortana from Microsoft, Google Assistant from Google, Alexa from Amazon, etc. It
contributes to supporting teachers in student management in a specific 1-to-1 (student - virtual
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assistant) model, in terms of learning time, knowledge volume, and assessing students'
abilities — instead of 1 — 30 (1 teacher — 30 students) as before.

This paper designs a virtual intelligent assistant as a chatbot on Facebook Messenger platform
for assessing high school students’ Mathematical achievement. And then, the researchers take
an experiment with the Combination and Probability topic.

Il. LITERATURE REVIEW

1. Briefly about Artificial Intelligence and Chatbot

Artificial Intelligence

Difference state of the AI’s development have different definition. However, in general, Al is
an intelligence created by humans with the goal of making computers be able to simulate
human behaviors. According to Thuy et al. (2018) research, there are 05 significant trends of
Al development:

— Robotics's goal is to design a machine or a robot that can help and assist humans.

— Computer vision make computers be able to understand digital images or videos. It seeks to
understand and automate tasks that the human visual system can do.

— Natural language processing’s goal is a computer capable of “understanding” the contents of
documents, including the contextual nuances of the language within them.

— Machine learning is the study of computer algorithms that improve automatically through
experience and by the use of data.

— Avrtificial neural networks may be used for predictive modeling, applications where they can
be trained via a dataset.

Al Chatbot

A chatbot (or chatter bot) is a software application used to conduct an online chat
conversation via text or text-to-speech, in lieu of providing direct contact with a live human
agent. Al Chatbot is a chatbot which is integrated with Artificial Intelligences. A typical Al
chatbot is based on natural language processing and machine learning technologies. Al
chatbots can understand language outside of a set of pre-programmed rule and learn based on
the input messages. They can also make changes based on patterns and become more
intelligent over time. Figure 1 shows how an Al chatbot works.

0 (-G

Input Analyse Identify Compose
frem a user user's request ntent & entities reply

\ /,/

Figure 1. How Al Chatbot works
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2. Adaptive Test

Adaptive Test (or Computerised Adaptive Test — CAT) is a form of computer-based test that
adapts to the student's ability level. CAT is simulate the reaction of a teacher: in this test, the
next item selected to be administered depends on the correctness of the test taker's responses
to the most recent items administered.

CAT successively selects questions for the purpose of maximizing the precision of the exam
based on the previous questions. Compared to static multiple-choice tests with a fixed set of
questions for all students, CAT requires fewer question to receive a equivalent result.

The primary CAT method is an iterative algorithm with the following steps:

1. The question pool is searched for the most suitable item based on the current estimate of
student's ability.

2. The chosen item is presented and student answeres it.

3. The ability estimate is updated based upon all prior answers.
4. Steps 1 to 3 are repeated until a termination criterion is met.
There are two common types of CAT:

Adaptive item: Adjusts each future item based on an average estimated ability. When a
student answers incorrectly, the student is presented with a lower-level question. As students
get questions correct, the next question can become increasingly difficult and complex (Figure
2a).

Branching: Use form mini-tests (called testlets), which are subject to the adaptive algorithm.
Each testlet is chosen based on the student’s ability estimate up to that point. Moreover, a
testlet can be a sub-system of CAT in adaptive item type (Figure 2b).

In this paper, we design API for CAT type 2; however, there is only one topic in the question
pool. So the method is like CAT type 1.
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Figure 2a. Adaptive item
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Figure 2b. Branching
I11. RESEACH METHODS AND RESULTS

Collect, compose
the question pool

Take experiment & Build API &
Analyse result Design Al Chatbot

S~

Figure 3. Process of designing a complex chatbot

Figure 3 shows the typical process of designing a chatbot for assessing students’
Mathematical achievement:

Phase 1. Collect, compose the question pool: This phase creates a dataset of multiple-choice
questions as chatbot’s input data. We selected the topic of Combination and Probability
because of its important role in Mathematics. Then all questions were standardised by using
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IATA software (Tuan et al., 2021), and then the final dataset has 87 questions in two-
parameter IRT model.

Phase 2. Build API and Design Al Chatbot: Chatfuel’s basic components can help teachers
create a powerful Al chatbot. However, to bring some complex features to chatbot such as
algorithms implementation, language processing, etc, programming an API is needed (Tuan et
al., 2020). Specifically, we designed a basic chatbot named Kant; and then programmed an
API to enable him the ability of processing Adaptive Testing algorithms based on Item
Response Theory.

Phase 3. Take an experiment and Analyse the result (section 3): The researchers conducted
experiments of assessing High school students” Mathematical ability with Kant bot built on
the previous phase. Finally, we analyse the results to check the feasibility of the product in
education and to improve our chatbot.

1. The question pool of Conbination and Probability

Question pool plays an essential role in CAT. Therefore, it needs to be selected scientifically.
The researchers build a question pool of Combination and Probability, which is parameterised
by IATA (Item and Test Analysis) software.

The precision process is based on the result of Hung et al. (2019):

1. Collect, compose multiple-choice questitons.

2. Students take some tests which these items.

3. Collect and analyse with IATA software.

4. Remove unsatisfactory questions and collect parameters from the others.

The result was exported for processing using Google Sheet (Figure 4), and then saved into
API’s database.
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1.009 1 A 1 012 0.89 0.09 -0.08 15.91 0
1.012 1 A 1 0.15 0.91 0.33 0.74 -2 o
1.016 1 A 1 0.04 0.99 o1 1.05 35 0
2.040 3 c 1 0.13 0.08 -0.12 -0.43 3.67 0
2.041 2 B 1 0.16 0.86 0.36 0.79 -1.75 0
B 2.042 2 B 1 0.44 0.56 0.26 0.25 -0.56 o
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1 2.045 1 A 1 012 0.93 0.34 0.79 -2.45 0
12 2.047 2 B 1 0.25 0.35 0.23 0.15 259 o
1 3.001 1 A 1 0.44 0.85 0.42 1.01 -1.48 0
1 3.013 2 B 1 0.53 0.75 0.55 1.62 -0.79 o
4.005 3 c 033 0.69 0.35 0.51 -1.09 0

Figure 4. Exported result on Google Sheet
The result of this section is shown on Table 1:
Table 1. Matrix of the question pool

Level of Level of Level of Level of Total
Remembering Understanding Applying | Analysing
Permutation, 11 15 13 3 42
combination
Binomial theorem 7 7 9 2 25
Probability 5 10 4 1 20
Total 23 32 26 6 87

2. Design Kant bot using Chatfuel

In this part, the article builds a chatbot on Facebook Messenger social network, which the
platform is Chatfuel, and calls it Kant (or Kant bot).

Build API for Kant

Chatfuel only provides some tools for designing a common chatbot. Thus the researchers have
to build an API (Application Programming Interface) to extend chatbot’s processing ability,
especially CAT algorithms.

In this paper, the APl was built based on the PHP programming language. The output of our
code is in JSON type, with Chatfuel’s syntax. Table 2 shown the structure of API database:

Table 2. Database structure

143

https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Table name  Field name Data type Description
id int Primary key
parent_id int ID of item’s parent
topic name varchar Name of topic
title varchar Display name of topic
question_limit tinyint Maximum number of questions
id int Primary key

Block name of the question, link to

block_name varchar Chatfuel data
right_answer tinyint Right answer index of question
question level tinyint Level of question
3 decimal a parameter of IRT, or discrimination of
question
b decimal b pa_rameter of IRT, or difficulty of
question
id int Primary key
) user_id varchar Student ID, linked to Facebook account ID
student_variable _
variable_name  varchar Student’s property name
variable_value varchar Property value

About code structure, API includes 04 main classes:
— MySQL: provide some methods to connect and interact with mySQL Database server.

— Maths: brings Mathematical functions to API, and it also includes some library of Machine
learning areas.

— IRT: include some processing methods based on Item Response Theory (IRT).
— CAT: used for extending IRT class to implement CAT algorithms.

Besides, the API is also equipped with the ability to processing language and navigating in
chatbots.

All methods of API receive and return GET requests to make it easy for the researcher to
widen chatbot’s platform. All syntax of API is given on Table 3:
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Table 3. JSON API syntax

next_block

user_id action type Other Description
parameters
Get list of (sub) topics. Ignore
topic topic_id (optional) topic_id parameter will return
main topics list.
get i ic id Get an adaptive item from
{{messenger question topic_l question pool by topic.
user id}}
topic_result topic_id Get topic test result.
variable_name, Dim or modify a variable, and
set user variable  variable value, then redirect user to the block

given in next_block.

Design Kant bot and connect to API
The main feature of Chatfuel is in Automation group. They are:

— Blocks: Contain many blocks that are used for designing a small stage of communication.
Block is simple and easy to use (Figure 5a).

— Flows: A flow includes many cards, which they also equivalent to blocks. A flow is better
than a block since it supports branching structure (if — then) (Figure 5b).

— Al Setup: Used for setting simple communication rules. This allows administrators to
“teach” chatbot how to respond to messages correctly.

Kant Bot

chatfuel

COMMON

how-i-work
) e greeting menu about-bot m
delete-user- _
info start open-form get-topic-list
update- et-adaptive- waiting -for- . o
inl;}rmatien g qur_\st?on usr_'r—cghoicc get-topic-result Inbound links about-bot

show-score-in-

error-handle radar contact-admin report-bug Outbound links CAT = RT =

menu

QuUY TAC DEM

xs-tk-quy-tac-
dem-5

*s-tk-quy-tac-
dem-7

xs-tk-quy-tac-
dem-&

xs-tk-quy-tac-
dem-10
+  Show "typing..." for at least

xs-tk-quy-tac-  xs-tk-guy-tac-  xs-tk-quy-tac-  xs-tk-guy-tac-
dem-11 dem-12 dem-13 dem-14
xs-tk-quy-tac-  xs-tk-guy-tac-  xs-tk-quy-tac-  xs-tk-guy-tac-
dem-16 dem-19 dem-22 dem-24
xs-tk-quy-tac-  xs-tk-guy-tac-  xs-tk-quy-tac-  xs-tk-guy-tac-
dem-25 dem-29 dem-31 dem-32
xs-tk-quy-tac-  xs-tk-guy-tac-  xs-tk-quy-tac-  xs-tk-guy-tac- . . .
dem-33 dem-34 dem-42 dem-45 Kant hoat déng dua trén thuat
P L B .
ws-tk-guy-tac-  xs-tk-guy-tac-  xs-tk-quy-tac-  xs-tk-gquy-tac- toan "kiém tra thich (ng"
dem-49 dem-51 dem-52 dem-57 (Computerized Adaptive
xs-tk-guy-tac-  xs-tk-guy-tac- Testing = CAT) va ly thuyé&t
dem-58 dem-59

Ung dap céu hoi (Item
Response Theory = IRT).
TO HOP, CHINH HOP

xs-tk-quy-tac-  xs-tk-guy-tac- xs-tk-guy-tac-  xs-tk-guy-tac-

Figure 5a. Blocks working Ul
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Figure 5b. Flows working Ul
After creating all basic components of Kant bot, the paper links it with the API:
— Get topic list on block named get-topic-list:

messenger user id}}

selected topic id}}

— Get adaptive item on block named get-adaptive-question:

messenger user id}}

selected topic id} H

— Caculate the topic result on block named get-topic-result:

messenger user id}H

146

https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

selected topic id

With {{messenger user id}} is the default variable provided by Chatfuel, {{selected topic
id}} is customised variable by system administrators.

The final version of Kant bot got 03 flows, 103 blocks (16 blocks for functioning and 87
blocks for showing questions), and 08 Al rules.

©°5)  Kant Al from CTU ME

@ctume.kant - Education
|KAN'I 2ot | © Send Message

Home Events Reviews About Maore = il Liked Q s & hd
About See all Kant Al from CTU ME updated their profile picture.

o |_:| 8 March - @
@) Al danh gia nang luc mén Toan (phién ban Welcome user! I'm Kant, a bot from CTU ME.

thi nghiém) ti nhém nghién cuu CTU ME
2021

b 59 people like this, including 6 of your
I i
riends

& H9P

62 people follow this

9 ery responsive to messages
Send message I I

Figure 6. Kant — Al Chatbot on Facebook social network

3. Use Kant bot in assessing students’ achievement

The researchers take an experiment with 25 High school students of grade 11 and 12 at Can
Tho city, Vietnam, which the purpose are:

— Evaluate whether Kant can be used positively at High school.
— Analyse the accuracy of assessment methods.
Table 4. Student sample structure

School name Gra dt:alrls Gra d(:alrzs Total

Chau Van Liem High School - 4 4

Ly Tu Trong High School for the Gifted — 4 4

Phan Ngoc Hien High School 1 1 2
Univelr_lsii?;] school Teacher Practice — Can Tho 12 3 15

Total 13 12 25
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The experiment was processed completely remote via Facebook Messenger social network.
Tai & Phuong (2015) proved that the result of CAT is approach the exact value after 5 to 10
questions, no matter what is the beginning value. So question_limit for each topic is 10.

Figure 7 shows an illustration of the experimental process.

<. > D C “ messengar.com o 0 & »ig <:> _1I C - messenger com o 0 & »ig
Ao Kant Al from CTU ME L] Q e Kant Al from CTU ME )
Tee by 83 ca ban B g7
Kant Al from CTU ME T8l 5k gl byn 1 0 12 &3
et Sawrsed Thaoh &, tan .7
» .
- ey cho 8 bt tin tnsbng cla cla ben
s > "
A Thing tn cds Ban a3 Auoc kv i, cdm on Thash 4
. . Dy 1b nhiing vid 1 €6 th lm o2
——
' Lie quen s 5 ' T e s
TO( 34 headng dln ban cip rkt thing tin vio b thieg o
P o osemun .
Chom chd o6 con s T hap, xic st
L L TEsgubebo g -
@ Tir thanh phd A e thanh phé B ob 3 con
' ' disg vt thank phé A dén thinh phi C o6
Thaeh nr
e 2 con dudng, tis thinh phd B & thanh phd
oQ e o= oQen ( )
<> _m@- 0 & messengar com c o & »,
Q< ) Kant Al from CTUME @ o
)
= Wy chon méa boc
Chom el 86 con e T8 hap, xie sult
- 1
d
' 2 )
I h
pisd D 6 3 con d "

nho ndé tit think phd C & thish phé B.
Hék
A dén thimh phd D?

»

' A6
B.12

-

iidu con disdag oi tir thianh phd

C.18
D. %
A% Ban chom phusing én

' Sard dipdanut 2
. bt A Raniak wvien bR H%ieh
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Figure 7. The experimental process

First look at the experimental result

The collected data was encoded and entered into GNU PSPP statistical application version 1.4
for processing. Table 5 gives a first look at the experimental result.
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Table 5. First look at experimental result

Factor

Gender

Grade

Number of
quesitons

Test taking duration
(minutes)

Mathematics’ mark

Experimental result

OB WNEFE OOPRROWONE OPRRWONE NFP WONEFE NP

Scale . Qu ) Propo
antity rtion
: Male 11 44%
: Female 14 56%
: Grade 10 - 0%
: Grade 11 13 52%
: Grade 12 12 48%
: Less than 5 4 16%
: 5 or greater 21 84%
: Less than 5 2 8%
:From5to 9 7 28%
:From10to14 8 32%
:From15t020 2 8%
: 20 or greater 6 24%
: Less than 3.5 - 0%
:From35t04.9 - 0%
:From5.0to 6.4 2 8%
:From6.5t079 6 24%
: 8.0 or greater 17 68%
: Less than 3.5 1 4%
:From35t049 2 8%
:From5.0t06.4 5 20%
:From6.5t07.9 3 12%
: 8.0 or greater 14 56%

Analyse the experimental result
First of all, we estimate the Error of assessment by Explore function of PSPP. The result is

shown in table 6:
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Table 6. Estimating result on PSPP

Statist Std.
ic Error
Mean 0.78 0.14
Lower
95% Bound 0.50
Confidence
Interval for Mean Upper 107
Bound '
5% Trimmed Mean 0.75
Median 0.60
Variance 0.48
Std. Deviation 0.69

With 95% confidence, the error of assessment is in closed interval [0.50;1.07]. This is an
accepted interval. In the other hand, standard deviation equals 0.69, corresponds to the
termination condition of CAT. That means almost all students’ standard error of measurement
becomes stable before finishing their test.

Next, the paper takes a Cross-Tab calculating from PSPP between Experimental result and
Students’ mark of Mathematics (Table 7).

Table 7. Crosstab of Experimental result and Students’ mark

Students’ mark of
Mathematics Tot
8.0 - 65 — 50 | al
10.0 7.9 6.4
8.0 —
10.0 14 - - 14
6.5 —
7.9 - 3 - 3
Experi 50 -
mental result 6.4 3 2 - 5
35 —
4.9 - 1 1 2
0.0 —
3.4 - - 1 1
Total 17 6 2 25
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Table 8 shows the Chi-square test result from PSPP:
Table 8. Chi-square test result from PSPP

Val df A. Sig. (2-
ue tailed)
Pearson Chi-Square 90 34. 8 0
_— . 30.
Likelihood Ratio 84 8 0
Linear-by-Linear 14. 1 0
Association 67
N of Valid Cases 25

The Chi-square test gives us p-value approximate zero, so the results are highly reliable.

The researchers continue with Independent Samples Test between Gender, Grade and Error of
assessment (Table 8). The summary test shows that these variables do not affect the Error of
assessment. Thus the method is very objective.

Table 8. Independent samples test from PSPP

Sig. of . Concl
Lenvene’s Test Sig. of T-Test usion
Gender and Error of 0676 > 5% 0.259 > 5% Independent
assessment
Grade and Error of 0499 > 5% 0.907 > 5% Independent

assessment

IV. CONCLUSION

This paper has built an Al Chatbot system on the Facebook Messenger platform, which is
integrated with CAT method to assess students' Mathematical achievement at Vietham High
schools. The product approaches the trend of using Al in Education. Moreover, the
researchers bring CAT to High school education and get a very possible result. The project
will continue to optimise and expand the database in further research.
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OZET:

Kiiresel sera gazlar1 emisyonu diinya genelinde artis gostermektedir. Bu artisin temel
nedeni ekonomik biiyitime ve fosil yakit kullanimindan kaynaklanmaktadir. Sera gazlarinin en
onemli boliimiinii karbondioksit (CO2) emisyonu olusturmaktadir. CO; emisyonunun sera gazi
ve iklim degisikligi lizerindeki etkisi hem gelismis hem de gelismekte olan {ilkeler icin
onemini koruyan bir konudur. Literatiirde CO; emisyonunun etkilerini arastiran ¢alismalar
mevcuttur. Bu ¢alismalarin bazilarinda, Cevresel Kuznets Egrisi yaklagimi kullanilarak gelir
ve CO; emisyonu arasindaki iligki tartisiimaktadir. Diger bir grup c¢alismada ise odak noktasi
CO; emisyonunun yakinsamasi konusuna kaymustir. Stokastik yakinsama yaklasimi, soklarin
degiskenler iizerindeki etkilerine ve soklarin degiskenler tizerindeki kaliciligina
odaklanmaktadir.

Bu c¢alismada, Tiirkiye’nin 1960-2016 donemi kisi basmna CO, emisyonunun
duraganhiginin test edilmesi amaglanmistir. Calismada CO; emisyonunun duraganligi
geleneksel ADF birim kok testi, yapisal kirilmali birim kok testleri, Fourier duraganlik testi
(Fourier KPSS) ve Fourier ADF birim kok testi kullanilarak analiz edilmistir. Ik olarak ADF
birim kok testi, Zivot-Andrews (1992), Lumsdaine ve Papell (1997), Lee ve Strazicich
(2003,2004) (LM) yapisal kirilmali birim kok testleri uygulanmistir. Daha sonra, Fourier
KPSS duraganlik ve Fourier ADF birim kok testleri kullanilmistir. ADF, Zivot-Andrews
(1992) ve Lumsdaine ve Papell'e (1997) birim kok testleri sonuglari, duragan olmama lehine
kanitlar gostermistir. Lee ve Strazicich (2003, 2004) LM birim kok testi sonuglarina gore iki
kirilma dikkate alindiginda Tiirkiye i¢in birim kok testi sonuglar1 duragandir. Fourier KPSS
duraganlik ve Fourier ADF birim kok testleri sonuglart ise Tiirkiye’de kisi basina CO;
emisyonunun duragan olmadigini ortaya koymustur.

CO; serisinin duraganlik ozelliklerinin incelenmesi hem arastirmacilar hem de politika
yapicilar i¢in onemlidir.Strdiiriilebilir ¢evre politikalari, CO; emisyon serilerinin 6zelliklerine
dayanmaktadir. CO, emisyon serisinin duragan olmamasi seriye gelen soklarin kalict olacagi
ve serisinin ortalamaya donme egiliminde olmayacagi anlamina gelmektedir. Bu baglamda
uygulanacak ¢evre politikalarinin uzun vadede etkili olacagi kabul edilmektedir.

Anahtar Soézciikler: CO; Emisyonu, Fourier KPSS Duraganlik Testi, Fourier ADF
Birim Kok Testi, Tirkiye

STATIONARITY OF CARBON DIOXIDE EMISSIONS PER
CAPITA IN TURKEY: THE FOURIER APPROACH

Abstract

Global green house gas emissions are increasing worldwide. The main reason for this
increase is due to economic growth and fossil fuel use. Carbon dioxide (CO;) emissions
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constitute the most important part of green house gases. The impact of CO, emissions on
green house gas and climate change is an issue that remains important for both developed and
developing countries.There are studies in the literature investigating the effects of CO;
emissions. In some of these studies, the relationship between income and CO2 emissions is
discussed using the Environmental Kuznets Curve approach. In another group of studies, the
focus shifted to the convergence of CO, emissions.The stochastic convergence approach
focuses on the effects of shocks on variables and the persistence of shocks on variables.

In this study, it is aimed to test the stationarity of CO, emissions per capita in Turkey for
the period 1960-2016. In the study, the stationarity of the CO, emission was analyzed using
traditional ADF unit root test, structural break unit root tests, Fourier stationarity test (Fourier
KPSS) and Fourier ADF unit root test. Firstly, ADF unit root test, Zivot-Andrews (1992),
Lumsdaine and Papell (1997), Lee and Strazicich (2003, 2004) (LM) structural break unit root
tests were applied.Then, Fourier KPSS stationarity and Fourier ADF unit root tests were
used.Unit root test results to ADF, Zivot-Andrews (1992) and Lumsdaine and Papell (1997)
showed evidence in favor of non-stationarity.According to Lee and Strazicich (2003, 2004)
LM unit root test results when two breaks are taken into account, unit root test results are
stationarity for Turkey. The results of Fourier KPSS stationarity and Fourier ADF unit root
tests revealed that per capita CO, emissions in Turkey are non-stationarity.

Examining the stationarity properties of the CO; series is important for both researchers
and policy makers. Sustainable environmental policies are based on the characteristics of the
CO, emission series. The fact that the CO, emission series is non-stationarity means that the
shocks to the series will be permanent and the series will not tend to return to the mean. In
this context, it is accepted that the environmental policies to be implemented will be effective
in the long run.

Key Words: CO, Emissions, Fourier KPSS Stationarity Test, Fourier ADF Unit Root
Test, Turkey

1. GIRIS

Gilinlimiizde iklim degisikligi hem gelismis hem de gelismiste olan iilkelerin iizerinde
durdugu &nemli bir konu haline gelmistir. Ulkelerin ekonomik biiyiime, sanayilesme,
kentlesme gibi faaliyetlerinden kaynakli sera gazlar1 salinimi her gegen giin artmaktadir. Bu
cabalar daha fazla enerji tiikketimine neden olarak basta karbondioksit (CO2) olmak {izere sera
gazlar1 emisyonunun atmosferdeki miktarini ylikseltmektedir. CO, sera gazlari icinde en
biliylik paya sahip olup, ilkelerin iklim degisikligi ile miicadelesinde kilit faktor olarak
degerlendirilmektedir.

Kiiresel sera gazlari emisyonu diinya genelinde artig gostermektedir. Bu artisin temel
nedeni ekonomik biiyiime ve fosil yakit kullammindan kaynaklanmaktadir. Insan
faaliyetlerinden dolay1 sera gazlari emisyonu artmakta, bu durum sera gazi etkisi, sicaklik
degisimleri ve iklim degisikliklerine neden olmaktadir. CO; emisyonu ormansizlasmaya ve
fosil yakit kullanimina baglh olarak sera gazlarinin en 6nemli boliimiinii olusturmaktadir
(OECD, 2019:1-3). 2019 yil1 verilerine gore birincil yakit tikketimi iginde en yiiksek payi fosil
yakitlar olusturmaktadir. Birincil enerji tiiketimi icinde petrolin, komiiriin, gazin,
yenilenebilir enerjinin, hidronun ve niikleer enerjinin paylart sirasiyla %33.1, %27.0, %24.2,
%S5.0, %6.4, %4.3 olarak gerceklesmistir. Diinya genelinde 2009 yilinda 29745.2 milyon ton
gergeklesen CO, emisyonu, 2019 yilinda 34169.0 milyon tona yiikselmistir. Ulke gruplarinin
CO; emisyonlar incelendiginde 2019 yilinda ilk sirada %50.5'lik payla Asya Pasifik
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iilkeleri, ikinci sirada %17.5 payla Kuzey Amerika iilkeleri ve ligiincii sirada %12'lik payla
Avrupa gelmektedir. CO, emisyonunun en fazla OECD iiyesi olmayan iilkelerden (%68.4)
kaynakladigi, OECD iiyesi tilkelerin toplam payinin %35.2, AB birligi iiyesi iilkelerin ise
%9.7'lik bir payr oldugu gozlemlenmektedir. Yillar itibariyle iilkelerin CO2 emisyon
miktarlarinda artislar yasanmistir. Ulke bazinda Cin  9825.8 milyon ton ile en fazla CO,
emisyonunda bulunan iilke olup, diinya genelindeki pay1 %28.8'dir. Ikinci sirada ise 4964.7
milyon ton CO; ve %14.5'lik payla ABD gelmektedir. ABD'yi sirasiyla Hindistan (%7.3),
Rusya (%4.5), Japonya (%3.3) izlemektedir. Tiirkiye'nin CO, emisyon degerleri 2009-2019
doéneminde 275.3 milyon tondan 383.3 milyon tona yiikselmistir. Tiirkiye'nin diinya genelinde
CO; emisyonundaki pay1 ise %1.1'dir (BP, 2020: 4-13).

Literatiirde CO2 emisyonunun etkilerini arastiran bir ¢cok calisma gergeklestirilmistir.
Bu c¢alismalarin bir boliimiinde konu gelir ve CO; emisyonu arasindaki iliski ¢ergevesinde
Cevresel Kuznets Egrisi yaklagimi kullanilarak ele alinmistir (Grossmann ve Kruger (1991),
Dinda (2004), Basar ve Temurlenk (2007), Narayan ve Narayan (2009), Akbostanci vd.
(2009), Fodha ve Zaghdoud (2010), Oruba ve Omotor (2011), Kogak (2014)). Cevresel
Kuznets Egrisi ile ilgili ampirik ¢alismalarin temeli Grossmann ve Kruger (1991), Shafik ve
Bandyopadhyay (1992) ve Panayotou (1993) c¢alismalarina dayanmaktadir (bkz Panayotou,
2003: 2; Dinda, 2004: 433).

Diger bir grup calismada ise odak noktasi kisi basina CO2 emisyonlarinin yakinsamasi
konusuna kaymistir. Bu caligmalarda kisi basina diisen CO,emisyon farkhliklar, gelir
biiyiime literatiiriinde yer alan yakinsama Ol¢imleri kullanilarak incelenmektedir. Literatiirde
Beta-p yakinsamasi, sigma -¢ yakinsamasi ve stokastik yakinsama olmak iizere {i¢ ana
yakinsama tiirli oldugu kabul edilmektedir (Bayer ve Juessen, 2006: 4; Fallahi ve Voia, 2015:
246-247). P yakinsamasinda, bir "yakalama" siirecinin gergeklesip gerceklesmedigi
belirlenmeye ¢alisilmaktadir. Sigma yakinsamasinda bir grup iilke arasinda standart dagilimin
zamanla azalip azalmadigi test edilmektedir (Li ve Lin, 2013: 359). Stokastik yakinsamada
kirlilik serilerinde birim kokiin varligin1 reddetmek, seriye yonelik rastgele bir sokun sabite
veya sabit ve trende geri donme egiliminde oldugunu ifade etmektedir (Criado ve Grether,
2010: 4).

CO; emisyonunun sera gazi ve iklim degisikligi tizerindeki etkisi hem gelismis hem de
gelismekte olan iilkeler i¢in &nemini koruyan bir konudur. Ilgili ¢aligmalarin biiyiik bir
boliimiinde geleneksel birim kok testleri ve yapisal kirilmali birim kok testleri kullanilarak
iilkeler, OECD fiyesi iilkeleri ve iilke gruplar ele alinmistir. Yapisal kirilmalarin kademeli
olarak modellenmesi ekonomik gerceklige daha uygun olarak degerlendirilmektedir.
Literatiirde yapisal degismelerin kademeli olarak degismesi yumusak gecis kavramu ile ifade
edilmektedir (Bostanci, 2019: 29) Literatiirde CO; emisyonunun duraganlik o6zelligini
yumusak gecisleri dikkate alarak inceleyen ¢alisma (Tiwari vd. (2016), Chai vd. (2018); Chai
ve Wu (2019); Ye vd. (2019), Erdogan ve Solarin (2020) ve/veya CO2 emisyonunu gelir
gruplaria gore analiz eden Ahmed vd. (2017), Payne ve Apergis (2020), Erdogan ve Solarin
(2020) calisma sayist az sayidadir. Bu ¢aligmanin temel amaci, kisi basina karbondioksit
emisyonunun duraganlik O6zelligini yumusak gecisi dikkate alan birim kok testleri ile
siayarak Tiirkiye'deki CO, emisyon serisinin duraganlik 6zelligini incelemektir. Caligmada
Tiirkiye’nin kisi basina CO; emisyonlar1 1960-2016 donemi dikkate alinarak incelenmistir.
Calismada geleneksel ADF birim kok testi, yapisal kirilmali Zivot-Andrews (1992),
Lumsdaine ve Papell (1997), Lee ve Strazicich (2003,2004) LM birim kok testleri ve
yumusak gecisi dikkate alan Beckers vd. (2006) Fourier KPSS duraganlik, Christopoulos ve
Leon-Ledesma (2010) Fourier ADF birim kok testleri kullanilmistir.
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Calisma dort boliimden olusmaktadir. Ikinci boliimde CO, emisyonunun duraganlik
ozelligine yonelik literatiir 6zetlenmistir. Ugiincii boliimde kullanilan yéntemler ve elde edilen
bulgulara yer verilmistir. Son boéliimde ise elde edilen bulgular ger¢evesinde konu ile ilgili
genel bir degerlendirme yapilmistir.

2. LITERATUR

Literatiirde CO, emisyonunun Beta ve/veya sigma yakinsamasi gosterip gostermedigini
test etmek amaciyla gesitli calismalar yapilmistir. Beta yakinsamasini arastiran ¢aligmalar
arasinda List (1999), Strazicich ve List (2003), Brock ve Taylor (2004), Lee ve Chang
(2008), Solarin (2014), Presno, Landoja ve Gonzales (2018) yer almaktadir. Diger bir grup
calisma Aldy (2006), Panopoulou ve Pantelidis (2009), Jobert, Karanfil ve Tykhanenko
(2010) ise CO; emisyonun yakinsamasini sigma yakinsamasi agisindan incelemistir. Nguen-
Van (2005), Magazzino (2019), Li, Zuo, Wang ve Zhang (2020) ¢alismalarinda hem beta
hem sigma yakinsamasi birlikte ele alinmistir.

Stokastik yakinsamada kisi basina diisen CO2 emisyonunun duragan olup olmadigi
birim kok testleri ile test edilmektedir. Bu calismalarin biiyiik bir boliimiinde geleneksel
birim kok testleri, yapisal kirilmali birim kok testleri ve panel birim kok testleri kullanilmustir.
Ornegin Heil ve Selden (1999), Barassi, Cole, Elliott (2008), Westerlund ve Basher (2008),
Romero-Avila (2008), Lee ve Chang (2009), Magazzino (2019), Li vd.(2020) ¢alismalarinda
panel birim kok testlerini kullanilarak CO; emisyonunun duraganlik 6zelligi incelenmistir.

Diger bir grup ¢alismada ise zaman serisi analizi kapsaminda geleneksel ve yapisal
kirilmalr birim kok testleri kullamlmstir. Ornegin Lee, Chang, Chen (2008) calismasinda
yapisal kirilmasiz ve yapisal kirilmali birim kok testleri kullanilarak 21 OECD iilkesinin
1960-2000 donemini test edilmistir. Calisma sonucunda kisi basma CO; emisyonunun
duraganlik  gosterdigi bulgusu elde edilmistir. Ulucak ve Erdem (2012) caligmasinda
Tirkiye'nin 1960-2000 dénemi kisi basina CO, emisyon verileri Lee-Strazicich yapisal
kirilmali birim kok testi ile analiz edilmistir. Calisma sonucunda yapisal kirilmalar dikkate
alindiginda CO; serisinin duragan bir seri oldugu tespit edilmistir. Acaravcer (2013)'de 19 Kita
Avrupa tilkesi ve Tirkiyenin 1960-2000 donemine ait kisi basina CO, emisyon verilerinin
Lee ve Strazicich (2003, 2004) yapisal kirilmali birim kok testi kullanilarak incelendigi
calisma sonucunda karma bulgular elde edilmistir. Tek yapisal kirilma dikkate alindiginda 19
Kita Avrupa tlkesinden 18'inde ve Tirkiye'de CO;'ye gelen soklarin kalici oldugu, cift
yapisal kirilma dikkate alindiginda ise 14 Kita Avrupa iilkesinde kisi bas1 CO; degiskenine
gelen soklarin kalici nitelikte oldugu tespit edilmistir. Cift yapisal kirilma dikkate alindiginda
Tirkiye icin sabit ve trendde iki kirilma altinda duraganlik oldugu goézlemlenmistir.
Yamazaki, Tian ve Tchatoka (2014) c¢alismasinda 34 OECD iiyesi iilkesinin 1971-2009
donemi i¢in kisi basina CO; emisyonunun trend 6zellikleri incelenmistir. Robust yonteminin
kullanildig1 ¢calisma sonucunda baz1 OECD iilkelerinde 1970'lerdeki petrol soklarindan sonra
ya da 2000'lerin baslarindan ortalarina kadar kisi basina CO2 emisyonlarindaki egilimin
asaglya ya da tersine dondiiglii tespit edilmistir. Solarin (2014) calismasinda 39 Afrika
tilkesinin 1960-2010 donemi goreli kisi bagina CO, emisyon verisi kullanilarak geleneksel
ve yapisal kirilmali birim kok testleri ile analiz edilmistir. Lee ve Strazicich (2003, 2004)
yapisal kirilmali birim kok test sonuglar1 bir¢ok Afrika {ilkesinde kisi basina CO;
emisyonunun duragan oldugu (stokastik yakinsama gosterdigi) yoniindedir.

Son yillarda literatiirde kisi basma diisen CO2 emisyonunun duraganlik ozelligi
dogrusal olmayan ve/veya yumusak gecisi dikkate alan birim kok testi kullanarak analiz
edilmeye baslanmistir. Tiwari, Kyophilavang ve Albulescu (2016) ¢alismasinda 35 Sahra-altt
Afrika iilkesinin 1960-2009 donemi kisi basina CO; emisyon serisinin duraganlik 6zelligi
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incelenmistir. Dogrusal olmayan zaman serisi ve panel kok testleri kullanilan ¢aligmada,
Becker, Enders ve Lee (2006) testi sonuglarma gore kisi bagina CO, emisyon serisi 35
iilkeden 27'sinde ortalamaya donme egilimi gostermistir. Ancak SPSM siirecinin izlendigi
panel birim kok testi sonuglarina gore ise kisi basina CO, emisyon serisinin 15 iilkede
duragan oldugu bulgusu elde edilmistir.

Ozcan ve Giiltekin (2016) c¢alismasinda OECD fiyesi {lilkelerin 1960-2013 doénemi
goreli kisi basma diisen CO; emisyonunun stokastik yakinsama gosterip gostermedigi
incelenmistir. Geleneksel birim kok testi (ADF) sonuglaria gore alti iilkede i¢cin Ho hipotezi
reddedilirken, 22 iilkede Ho hipotezi reddedilememistir. LM testi sonuglarina gore {i¢ iilkede
(Avusturya, Kanada ve Danimarka) goreli kisi basina diisen CO; emisyonlarinin duragan
oldugu, diger 25 iilkede duragan olmadigi sonucuna ulasilmistir. RALS-LM birim kok testi
sonuclarina gore ise goreli kisi basina diisen CO, emisyonlariin alti {ilkede (Avusturya,
Belcika, Kanada, Danimarka, Finlandiya ve Israil) duragan oldugu, kalan 22 iilkede ise
duragan olmadigi tespit edilmistir.

Sun, Su ve Shao (2016)'da 10 biiyliik ekonominin (ABD, Cin, Japonya, Almanya,
Fransa, Ingiltere, Brezilya, Italya, Hindistan, Kanada) 1971-2010 dénemi i¢in Enders ve Lee
(2012) esnek fourier birim kok testini kullanarak CO, emisyonunun yakinsama gosterip
gostermedigi analiz edilmistir. Calisma sonuncunda bir ¢ok iilkede CO; emisyon serisinin
duragan oldugu (yakinsama gosterdigi) sonucuna ulagmiglardir.

Chai, Chang ve Inglesi-Lotz (2018) ¢alismasinda 21 OECD iilkesinin 1950-2014
donemi yillik kisi bagina CO; emisyonu geleneksel birim kok testleri, quantil birim kok testi
ve Foriuer fonksiyonlu quantil birim kok testi (FQKS) kullanilarak analiz edilmistir. FQKS
testi sonuglarina gére Avusturya, Japonya, Hollanda, Yeni Zelanda, isvicre ve ABD igin sifir
hipotezi reddedilmistir. Bu sonug ilgili ililkelerde kisi basina CO2 emisyonunun duragan
oldugu anlamina gelmektedir. Diger iilkeler de ise (Avustralya, Belgika, Kanada, Finlandiya,
Fransa,Yunanistan, Macaristan, Italya, Kore, Norveg, Polonya, Portekiz, Ispanya, isve¢ ve
Ingiltere) kisi basina diisen CO, emisyonunun duragan olmadig1 bulgusu elde edilmistir.

Chai ve Wu (2019) calismasinda 21 OECD iiyesi iilkesi ve 19 yiikselen piyasa
ekonomisinin  1960-2014 donemindeki kisi basina diisen CO; emisyonunun stokastik
yakinsamasi incelenmistir. Calismada ani ve yumusak gegisi dikkate alan panel birim kok
testleri kullanilmistir. Ampirik sonuclar, iki grup iilke i¢in de stokastik yakinsamay1
(duraganligl) oOnermektedir. Ancak, lilkeler i¢in ayr1 ayri testler yapildiginda sonuglar
farklilagmaktadir. Yumusak gegisler dikkate alinmadiginda 4 OECD ve 4 yiikselen piyasa
ekonomisi i¢in yakinsama (duraganlik) tespit edilmistir. Ani ve yumusak gecisler dikkate
alindiginda ise 11 OECD ve 10 yiikselen piyasa ekonomisinde yakinsama oldugu (duraganlik)
sonucuna ulagilmistir.

Ye, Chen, Inglesi-Lotz ve Chang (2019) ¢alismasinda geleneksel birim kok testleri ve
Fourier quantil birim kok testi kullanilarak G7 iilkelerinin ve Cin'in 1950-2013 doénemi i¢in
kisi basina C0O; yakinsamasi incelenmistir. Geleneksel birim kok testi sonuglarina goére G7 ve
Cin i¢cin CO02 emisyonu yakinsama (birim kok igermektedir) gostermemektir. Fourier quantil
birim kok testi sonuglarma gore Almanya, Italya ve Ingiltere'de C0, emisyonunun yakimsadig1
(duragan oldugu) tespit edilmistir. Diger bes ililkede (Kanada, Fransa, Japonya, ABD ve Cin)
gicli yakinsama olmadigi, CO, emisyonlarinin belirli miktarlarda yakinsadig:
gbzlemlenmistir.

CO; emisyonunun duraganligini gelir gruplarina gore inceleyen calismalardan Ahmed,
Khan, Bibi ve Zakaria (2017) ¢alismasinda tiim gelir gruplari (yiiksek-gelirli OECD iilkeler,
yiiksek gelirli OECD f{iyesi olmayan {ilkeler, orta-gelirli lilkeler, diisiik gelirli iilkeler) dikkate
alarak 162 iilkenin 1960-2010 donemi zaman serisi dalgacik tabanli (wavlet) birim kok

157
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

testleri ile sianmistir. Caligma sonucunda 18 yiiksek gelirli OECD iilkesi, 2 yiiksek gelirli
OECD iiyesi olmayan iilke, 13 orta-gelirli tlilke, 5 diisiik gelirli tilke olmak tizere toplam 38
iilke i¢in kisi bagina CO; emisyonun duraganlik (yakinsama) gosterdigi gézlemlenmistir. Geri
kalan 124 iilkede ise kisi basina CO; emisyonunun duragan olmadig: tespit edilmistir. Kisi
basina CO; emisyonunu gelir gruplarina gore inceleyen diger bir ¢alisma Payne ve Apergis
(2020) calismasidir. Payne ve Apergis (2020) calismasinda panel birim kok testleri (Pesaran,
2007; Bai ve Carrion-i Silvestre, 2009) kullanilarak 27 diistik gelirli, 38 diisiik orta gelirli,
diisiik ve diistik orta gelirli iilke kombinasyonu 65 tilkenin 1972-2014 dénemi incelenmistir.
Pesaran (2007) birim kok test sonuclarina gore sifir hipotezi %1 anlamlilik diizeyinde
reddedilmis, hem CIPS hem de CIPS* istatistikleri kisi basma diisen CO, emisyonunun
duragan oldugunu (stokastik yakinsama) gostermistir. Benzer sekilde Carrion-i Silvestre
(2009) birim kok testi sonucglarindan da kisi basina diisen CO; emisyonunun duragan oldugu
(stokastik yakinsama) bulgusu elde edilmistir. Erdogan ve Solarin (2020) ¢alismasinda 151
tilkenin kisi basina CO, emisyonu 1960-2016 doénemi i¢in Fourier tabanli dalgacik modeli
kullanilarak (FWAF) analiz edilmistir. Calisma sonucunda 53 yiiksek gelirli iilkeden 35'inde
ve 39 yiksek orta gelirli iilkeden 27'sinde kisi basina diisen CO, emisyonunun duragan
oldugu sonucuna ulasilmistir. Ayrica kisi basina diisen CO; emisyonunun 30 diistik orta
gelirli lilkede (toplam 36 iilke) ve 13 diisiik gelirli lilkede (toplam 23 iilke) duragan siireg
izledigi tespit edilmistir. Elde edilen bulgulara gore farkli gelir diizeylerindeki iilkelerde
stokastik yakinsama goriilmektedir.

Literatiirde kisi basina CO; emisyonunun duraganhigr ilgili yapilan uygulamali
calismalardan kullanilan yonteme, 6rnekleme ve doneme gore farkli sonuglarin elde edildigi
gozlemlenmektedir.

3. VERI, YONTEM VE BULGULAR

Calismada Tirkiye'nin 1960-2016 donemi yillik kisi basina diisen CO, emisyon
miktarlar1 kullanilmistir. Ilgili veriler Diinya Bankasi (World Development Indicator)
istatistiklerinden elde edilmistir. Analizlerde Gauss 6.0 ve Winrats 8.1 programlari
kullanilmastir.

Tablo 1: Degiskenlerin Tamimlanmasi

Degisken Agciklamasi Deger Kaynak
TUR Tiirkiye CO2 Emisyonu (kisi basina metrik ton) | Diinya
Bankasi

Kaynak: https://databank.worldbank.org/source/world-development-indicators

3.1 Yontem

Calismada geleneksel birim kok testleri, yapisal kirilmali birim kok testleri ve Fourier
birim kok testleri kullanilmistir. Geleneksel birim kok testleri yapisal kirilmalar1 dikkate
almadiginda giigleri azalmaktadir. Kirilmalar1 dikkate almak i¢in kullanilan genel yontem ise
golge degisken kullanmaktir. Ancak gdlge degisken kullanilmasi birka¢g durumu ortaya
¢ikarmaktadir. 11k olarak kirilmalarm tam sayisi ve tarihi bilinmelidir. Ikinci olarak yapisal
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kirilmay1 dikkate alan testlerde bir ya da iki kirtlma tarihi belirlenebilmektedir. Ugiinciisii ise
gblge degisken kullanimi trendde ya da diizeyde keskin ve ani degisimleri dnermektedir.
Bununla birlikte, diisiik frekansli veriler i¢in yapisal degisikliklerin biiyiik dalgalanmalar
bicimini almasi daha olasidir. Bu degisiklikler yalnizca golge degisken kullanilarak iyi bir
sekilde yakalanamayabilmektedir. Bu nedenle kirilmalar yumusak ve kademeli siiregler olarak
ele alinmalidir. Bu problemi asabilmek amaciyla Beckers vd. (2006), Christopoulos ve Leon
Ledesma (2010), Enders ve Lee (2012) tarafindan Fourier doniisiimleri kullanilarak yumusak
stirecleri dikkate alan yapisal kirilmali birim kok testi modelleri gelistirilmistir (Leybourne
vd. 1998 aktaran Sun vd. 2016: 455-456). Beckers vd. (2006) tarafindan gelistirilen Fourier
KPSS (FKPSS) duraganlik testi sadece ani degisimleri degil ayn1 zamanda yavas degisimleri
de tespit edebilmekte ve yapisal degisim(ler)in konumu, sayisi ve bi¢imi testin giliciinii
etkilememektedir (Yilanci, 2017: 56).

3.2. Bulgular

Kisi basima CO; emisyonu serisinin duraganlik 6zelligi ilk olarak yapisal kirilmay1
dikkate almayan geleneksel birim kok testi kullanilarak incelenmistir. Tablo 2'de ADF birim
kok testi sonuglarina yer verilmistir.

Tablo 2: ADF Birim Kok Testi Sonuclar:

Sabitli Hesapla %1 %5 %10 Sonug
Model nan Test
Istatistigi
TUR 0.1419 - - - **
3.5526 2.9145 2.5950
Sabitli Hesapla %1 %5 %10 Sonu¢
ve  Trendli | nan Test
Model Istatistigi
TUR -3.2516 Birim kok

4.1305 3.4921 3.1748

* Calismada uyumluluk olmasi i¢in %5 anlamlilik diizeyi kritik degerleri dikkate
alinmigtir.** Patlayan birim kok siireci oldugu i¢in degerlendirilmemistir.

ADF sabitli ve trendli model birim kok testi sonuglarina gére %S5 anlamlilik
diizeyinde kisi basina CO, emisyonu birim kok icermektedir. Daha sonra kisi basina CO;
emisyonu serisinin duraganlik 6zelligi yapisal kirtlmay1 dikkate olan Zivot-Andrews (1992),
Lumsdaine ve Papell (1997), Lee ve Strazicich (2003, 2004) LM birim kok testleri ile analiz
edilmigtir. Tablo 3 ve Tablo 4'te yapisal kirtlmali birim kok testi sonuglarina yer verilmistir.
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Tablo 3: Yapisal Kirtlmah Birim Kok Testi Sonuclari

Zivot-Andrews (1992) Birim Kok Testi Sonuclar:

Model A

Kirilma Tarihi 2005
Hesaplanan Test Istatistigi -4.45751
Test Istatistigi -4.8000
Sonug Birim Kok
Model C

Kirilma Tarihi 2000
Hesaplanan Test Istatistigi -4.63564
Test Istatistigi -5.0800
Sonuc¢ Birim Kok

Lumsdaine ve Papell (1997) Birim Kok Testi Sonug¢lari

Model AA

Kirilma Tarihi 1977; 1998
Hesaplanan Test Istatistigi -5.1791
Test Istatistigi -6.1600
Sonug Birim Kok
Model CC

Kirilma Tarihi 1978; 2000
Hesaplanan Test Istatistigi -6.1354
Test Istatistigi -6.7500
Sonug Birim Kok

*Model A= Diizeyde Tek Kirilma, Model C= Hem Diizeyde Hem Egimde Tek Kirilma,
Model AA= Diizeyde iki Kirilma, Model CC= Hem Diizeyde Hem Egimde Iki Kirilma,**

Kritik Degerler %5 degerleridir.

Zivot-Andrews (1992) ile Lumsdaine ve Papell (1997) birim kok testi sonuglarina gore
Model A, Model AA, Model C, Model CC test sonuglarina géore TUR degiskeni birim kdke
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sahiptir. Elde edilen bu sonug kisi bagsina CO, emisyon serilerine gelen soklarin etkisinin
kalicilik gosterdigi seklinde yorumlanabilir. Tablo 4'te Lee ve Strazicich (2003,2004) LM
birim kok testi sonuglarina yer verilmistir.

Tablo 4: Lee ve Strazicich (2003,2004) LM Birim Kok Testi Sonuc¢lar:

Lee ve Strazicich (2003,2004) LM Birim Kok Testi Sonuclar

Model A

Kirilma Tarihi 2005

Hesaplanan Test Istatistigi -3.5216**

Test Istatistigi -3.4870

Sonug Yapisal Kirilmalt Duragan
Model C

Kirilma Tarihi 1995

Hesaplanan Test Istatistigi -3.7114

Test Istatistigi -4.3503

Sonug Yapisal Kirilmali Birim Kok
Model AA

Kirilma Tarihi 1977; 2010

Hesaplanan Test Istatistigi -4.5421**

Test Istatistigi -3.5630

Sonug Yapisal Kirtllmali Duragan
Model CC

Kirilma Tarihi 1980; 1999

Hesaplanan Test Istatistigi -6.7023**

Test Istatistigi -6.1850

Sonug Yapisal Kirilmal1 Duragan

*Model A= Diizeyde Tek Kirilma, Model C= Hem Diizeyde Hem Egimde Tek Kirilma,
Model AA= Diizeyde iki Kirilma, Model CC= Hem Diizeyde Hem Egimde Iki Kirilma,**
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Kritik Degerler %5 degerleri olup %5'de anlamlilik gdstermektedir.*** Patlayan birim kok
stire¢ oldugu icin degerlendirme dis1 tutulmustur.

Lee ve Strazicich (2003,2004) LM birim kok testi sonuglarina gore diizeyde ve egimde
iki kirilma dikkate alindiginda Tiirkiye'nin kisi bagina diisen CO; emisyonunu i¢in Ho
hipotezi %5 anlamlilik diizeyinde reddedilmektedir. Ilgili seriler duraganlik gdstermektedir.

Calismada serilerin birim kok icerip icermedikleri yumusak gecisli kirilmalart dikkate
alan Beckers vd.(2006) Fourier KPSS duraganlik testi, Christopoulos ve Leon Ledesma
(2010) Fourier ADF birim kok testi ile analiz edilmistir. Tablo 5'de elde edilen sonuglara
yer verilmistir.

Tablo 5: Fourier Testi Sonu¢lar

Ho: Duraganhk Beckers vd. (2006) Fourier Duraganhk Testi
Ha: Birim Kok

TUR T k | Hesaplanan Test | Tablo Degeri Sonug
[statistigi
Model A (7, (k)) 11 0.31639 0.1720 Birim kok
00
Model C (t,(k)) |3 0.14662 0.1423 Birim Kok
00

Ho: Birim Kok Christopoulos ve Leon-Ledesma (2010) Fourier ADF Birim

Ha: Duraganhk Kok Testi

TUR 100 |1 -0.62145 -3.85 Birim Kok

*Model A= Sabitli Model, Model C= Sabitli ve Trendli Model, **Tablo degerleri
Beckers vd. (2006) ¢alismasindan alinmistir. %5 anlamlilik diizeyini géstermektedir*** Tablo
degerleri Christopoulos ve Leon-Ledesma (2010) ¢alismasindan alinmistir.

Beckers vd. (2006) duraganlik testine gore Tiirkiye'nin kisi basina diisen CO, emisyonu
her iki model i¢in birim kokli oldugu yoniindedir. Christopoulos ve Leon-Ledesma (2010)
Fourier ADF birim kok testi sonuglarindan da kisi basina CO; emisyon serisinin birim kokli
oldugu bulgusu elde edilmistir.

4. SONUC

Gilinlimiizde sera gazlar1 etkisi ve iklim degisikligi tiim iilkelerin ortak sorunu haline
gelmistir. Insan faaliyetleri sonucu her gegen giin atmosferde CO, emisyonu miktari
artmaktadir. Ozellikle fosil yakit kullaniminin birincil enerji tiiketimi i¢inde paymin yiiksek
olmas1 CO; emisyonundaki artisin en O6nemli nedenlerinden biridir. Diinya genelinde son
yillarda CO; emisyonunun artiginda oOzellikle Asya iilkelerinin paymin yiikseldigi
gozlenmektedir. CO, emisyonunda Cin ilk sirada gelirken, Cin'i ABD izlemektedir.
Tiirkiye'nin diinya genelinde CO, emisyonundaki pay1 ise yaklasik %]1.1 diizeylerindedir.
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Bu ¢alismada Tiirkiye'nin kisi bagina diisen CO; emisyon serilerinin duraganlik 6zelligi
1960-2016 donemi i¢in geleneksel birim kok testi, yapisal kirilmali birim kok testleri ve
Fourier duraganlik ve Fourier birim kok testi kullanilarak analiz edilmistir. ADF birim kok
testi sonuglarina gore %S5 anlamhilik diizeyinde kisi bagina CO; emisyonu birim kok
icermektedir.  Zivot-Andrews (1992) ile Lumsdaine ve Papell (1997) birim kok testi
sonuclarina gore Model C, Model CC test sonuglarina gére TUR degiskenleri birim kdke
sahiptir. Elde edilen bu sonug¢ kisi basina CO2 emisyon serilerine gelen soklarin etkisinin
kalicilik gosterdigi seklinde yorumlanabilir. Lee ve Strazicich (2003,2004) LM birim kok
testi sonuclarina gore diizeyde ve egimde iki kirilma dikkate alindiginda Tirkiye'nin kisi
basina diigen CO;, emisyonunu i¢in Ho hipotezi %5 anlamlilik diizeyinde reddedilmektedir.
Igili seriler duraganlik gostermektedir. Tiirkiye icin elde edilen bu sonu¢ Ulucak ve Erdem
(2012) ve Acaravct (2013) calismalan ile benzerdir. Beckers vd.(2006) Fourier KPSS
duraganlik testi sonuglarina gore Tiirkiye'nin kisi basina diisen CO, emisyonu ise her iki
model i¢in birim koklii oldugu yoniindedir. Christopoulos ve Leon-Ledesma (2010) Fourier
ADF birim kok testi sonuglarindan kisi basina CO; emisyon serisinin birim koklii oldugu
bulgusu elde edilmistir. CO, emisyon serisinin duragan bulunmasi, seriye gelen soklarin kalic
olmadigr bu nedenle uygulanacak cevre politikalarinin etkisinin gecici olacagi seklinde
yorumlanabilir. CO, emisyon serisinin birim kok icermesi ise seriye gelen soklarin kalict
olacag: ve kisi basina CO; emisyonunun kalici olarak etkilenecegi anlamina gelmektedir. Bu
baglamda uygulanacak ¢evre politikalar1 uzun vadede etkili olacaktir.

Dogaya verilen tahribat eko-sitemi bozarak tiim canlilar1 etkilemektedir. Cevre kirligi
insan yasam kalitesini azaltan bir faktordiir. Bu nedenle c¢evre kirliliginin, iklim
degisikliginin, kiiresel 1sinmanin etkileri ¢evre, ekonomi ve teknoloji politikalarinda yer
almas1 gerekmektedir. Ulusal anlamda temiz c¢evre bilincinin olusturulabilmesi igin tiim
toplumun katilimin saglandigi (kamu kurumlari- sivil toplum orgiitleri-iiretici- tiiketici)
politikalar olusturulmalidir. Cevre dostu teknolojiler gelistirilmeli, enerji verimliligi
artirtlmali, fosil yakitlara alternatif enerji kaynaklar1 kullanilmalidir. Kiiresel 6lgekte ulus-iistii
cevre politikalar1 olusturulmalidir.
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IGDIR'DA KUS HALKALAMA, DUNYA'DA KUSLARIN TARIMA
VE ORMANLARA KATKISI

BIRD RINGING IN IGDIR, CONTRIBUTION OF BIRDS TO
AGRICULTURE AND FORESTS IN THE WORLD

Mete TURKOGLU
Ziraat Mithendisi, Doga Koruma ve Milli Parklar Igdir {1 Sube Miidiirliigii, [gdir/ TURKIYE
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Verdiyeva Vafa Qacay qizi
Agqrar elmlori tizrs folsofo doktoru, ADAU, Azaorbaycan, Gonca sohori. ORCID NO: 0000-0003-4409-5235

Abstract

Igdir is located on the outskirts of Agr1i Mountain which is called Siirmeli Pit in
Erzurum-Kars part of Eastern Anatolia. Aras Basin which is a migration route for the
migratory birds is in the borders of the city. Being located in the region of transition from
Caucasus to Anatolia, having microclimate areas, existence of an altitude like 600 — 5000 in a
confined space, Passing of one of the migration ways of the migratory birds from Igdir and
being in a place Irano-Turanian vegetating zone getting closed to the Europa-Siberia zone
makes the city rich in the biological way. Being on the important bird migratory route and
harbouring 489 species of total 530 bird species (92%) that Europe has, our country’s
importance as being a significant area of nourishment and breeding for birds is enhanced.
With up to 120 mammals ,130 reptilians and 400 fish species, our country is very rich with
regard to species diversity in biological diversity. It is confirmed that 325 of 489 bird species
found in Turkey live in Igdir and use this region as a migration path. Nearly 192 species of
105,000 birds have been recorded. With 325 bird species recorded in its region, [gdir harbours
66% of Turkey’s bird entity and 60% of Europe in its area. All of the living and non-living
things in nature play important roles directly or indirectly in conserving ecologic balance.
Birds prevent the increase of the population of some insects that damages trees in the forests
by eating them. Birds, feeding on seeds and fruits of plants, take these seeds and fruits away
and leave them in remote areas by defecating so, they cause reproduction and spread of these
plants. Conservation of the ecologic balance depends on the food chain which forms the
dietary habits of living creatures.

Keywords: Bird ringing, Agriculture, Forest, igdir, Anatolia

Ozet

Igdir li, Dogu Anadolu bdlgesinin Erzurum-Kars Béliimiinde Siirmeli Cukuru adi
verilen Agr1 Dag1 eteklerinde yer almaktadir. Go¢men kuslar i¢in bir gecis gilizergahi olan
Aras Havzasi ilin sinirlant igerisindedir. Kafkaslardan Anadolu’ya gegis bolgesinde yer
almasi, mikroklima alanlarina sahip olmasi, dar bir alan igerisinde 600-5000 m rakimin
bulunmasi, gogmen kuslarin go¢ yollarindan birinin Igdir’dan gegmesi ve Iran-Turan bitki
Kusaginin Avrupa-Sibirya kusagina yaklastigi bir noktada bulunmasi, ili biyolojik yonden
zengin kilmaktadir. Ulkemizin diinyanm 6nemli kus go¢ yollar: {izerinde olmasi ve Avrupa
kitasindaki 530 kus tiiriiniin, 489 tiirtinii ( % 92) barindirmasi kuslarin beslenme ve iireme
alan1 olarak 6nemini artirmaktadir. 120 memeli, 130 kadar siirtingen, 400’e varan balik

166
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

tiriiyle, biyolojik c¢esitlilikte tiir ¢esitliligi agisindan ¢ok zengindir. Igdir genelinde,
Tiirkiye’de bulunan 489 kus tiiriinden, 325 tiiriin Igdir ilinde yasadig1 ve go¢ giizergahi olarak
bolgeyi kullandigr tespit edilmistir. 192 tiirden yaklasik 105.000 kus halkalanmis ve kayit
altina alinmistir. 1gdir ilinde simdiye kadar kaydedilmis 325 kus tiirii ile Ulkemizin kus
varliginin %66’sini, Avrupa’nin %60 tiiriinii alanda barindirmaktadir. Dogadaki tiim canli ve
cansiz varliklar dogrudan ya da dolayli olarak ekolojik dengenin korunmasinda énemli rol
oynarlar. Ormanlardaki agaclara zarar veren bazi bodcekleri kuslar yiyerek sayilarinin
artmasina engel olur. Tohum ve meyvelerle beslenen kuslar, yedikleri bitki tohumlarint uzak
yerlerde, digkilariyla birlikte atarak bitkilerin ¢ogalmalarina ve yayilmalarina neden olurlar.
Ekolojik dengenin korunmasi, Canlilarin beslenme aligkanligini olusturan besin zincirine
baglidir.
Anahtar kelime: Kus halkalama, Tarim, Orman Igdir, Anadolu

GIRIS

Tirkiye’nin dogu sinirinda yer alan Igdir Aras Nehri boyunca yer alan tektonik bir
cokiintii ovasidir. Cevresine gore daha diisiik olan yillik yagis miktar1 (257,6 mm), kurak yaz
ve 1liman kis sartlar1 nedeniyle Dogu Anadolu’dan farkli bir “mikroklima™ 6zelligi gosterir.
Aras-Karasu Sulak Alani Igdir ili Tuzluca ilgesi Kars sinirinda bulunan bdlge Aras nehrinin
gecis yolundadir (Simsek ve Alim 2009).

Kafkaslardan Anadolu’ya ge¢is bolgesinde yer almasi, dar bir alan ig¢erisinde 600-5000
m rakimin bulunmasi, gégmen kuslarin go¢ yollarindan birinin Igdir-Tuzluca’dan gegmesi ve

[ran-Turan bitki kusaginda bir noktada bulunmasi biyolojik yonden zengin kilmaktadir
(Anonim, 2004).

IGDIR’DA KUS HALKALAMA

40°07°16’K 43°35°00”” D koordinatlarinda bulunan Aras Nehri Kus Arastirma ve
Halkalama Istasyonu 2006 yilinin sonbahar gd¢ déneminden itibaren ilkbahar ve sonbahar
aylarinda diizenli halkalama yapmaktadir.

Istasyon, 1059 m. Yiiksekliginde Aras Nehri’nin kuzey kiyisinda, Igdir'n Tuzluca
ilcesine bagli Yukar1 Cryrikli kdyiiniin 300 metre uzaginda, nehir ile kdyiin meyve bahgeleri
ve merasinin arasindaki sulak alanda kurulmustur. Aras Nehri’nden bir setle ayrilan alanda,
kiigiik goletler, sogiit ve 1lgin agaglart mevcuttur. Zeminin ¢amurlu olmayan kismi kirecli
topraktir. Istasyonun iginde oldugu vadi ¢ogunlukla corak ve bitki drtiisiinden mahrum oldugu
icin, istasyon gocmen ve iireyen kuslar icin kiiresel ¢apta ¢ok Onemli bir konaklama,
beslenme, dinlenme ve tireme noktasidir.

Igdir il smirlart igerisinde rastlanan fauna Orneklerini ise Bozkir Sahini, Ar1 Sahini,
Kimali Keklik, Cil Keklik, Puhu Kusu, Baykus, Yaban Domuzu, Kaya Kartali, Tilki, Kurt,
Atmaca, Macar Ordegi, Sakarmeke, Karabatak, Bahri Ordegi, Tepeli Toygar, Tavsan, Vasak,
Ay1, Akbaba, Arap Tavsani, Delice ve Kiigiik Kerkenez olarak siralayabiliriz. Orman ve Su
Isleri 11 Sube Miidiirliigii, Kafkas Universitesi ve KuzeyDoga dernegi tarafindan yiiriitiilen
halkalama c¢aligmalar1 neticesinde,325 tiir kus gézlenmis olup 192 tiirden yaklasik 105.000
kus halkalanmis ve kayit altina alinmistir (Sekercioglu, 2016).

Igdir ve Aras Vadisi kuslarin go¢ yolu lizerinde bulunmakta kuslar Rusya, Litvanya,
Estonya, Ukrayna, Finlandiya, Polonya, Avusturya, Cek Cumhuriyeti, Macaristan, Belarus
gibi tilkelerden gruplar halinde yavrulariyla gelip bu vadide konaklamakta buradan Afrika’ya
gitmektedir. “Kafkas Civgini, Yesil Arikusu ve Saz Horozu Tiirkiye’de ender goriilen
tiirlerdendir.” Tiirkiye’de sadece Kizilirmak Deltasi, Goksu deltasi ve Cukurova’da lireyen
Porphyrio porphyrio (Saz Horozu) Igdir Tuzluca Yukar1 Ciyrikli Koylinlin birinci gol
mevkiinde iiredigi tespit edilmis ve Tiirkiye’de dordiincii iireme bolgesi oldugu ortaya
¢ikarilmigtir (Cevre ve Orman Il Miidiirliigii 2006). Ayrica iki bilyiik memeli tiirii de

167
https://www.iksadasia.org/ July 16-18, 2021 Sydney, Australia




5th ASIA PACIFIC International Modern Sciences Congress

Bulakbasi koyti sulak alanindaki gélde yasamaktadir. Karnivorlardan nesli tehlike altinda olan
Susamuru (Lutra lutra) ve rodentlerden Su maymunu (Myocastor coypus). Tiirkiye’nin en
batis1 olan Trakya bolgesinde daha once tespit edilmis olan Su Maymunu ikinci olarak

Tiirkiye’nin en dogusu olan Igdir ilimiz Karasu bolgesinde oldugu goriilmiistiir (Tiirkoglu vd
2008).

KUS HALKALAMA NEDIR? NiCiN YAPILIR

Kus tiirlerinin  hareketlerini, gdg¢lerini  izlemek ve yayilislarim — saptamak,
popiilasyonlarini izlemek gibi amaclarla kusun ¢ok ince aglarla yakalanmasindan sonra, tiir,
yas ve cinsiyet gibi bilgilerin kayit edilerek kimlik niteligi tasiyan, hafif, paslanmaz,
aliminyum halkalar1 kuslarin bacagina takilmasi islemidir. Bu adres sayesinde kus olii
bulunduysa halkasi, canli olarak tekrar yakalandiysa kusla ilgili bilgiler halkalandig1 merkeze
ulagtirilir ve kusun nerede, ne zaman halkalandig1 6grenilir Halkalama ¢alismalari, kuslarin
yasamlar1 ile ilgili bircok bilinmeyeni ortaya ¢ikarmak iizere tiim diinyada yiizyili agkin bir
stiredir uygulanan yaygin bir yontemdir. Bu yontemle, temelde kuslarin gogleri (kus tiirlerinin
gbc stratejileri, konaklama, kiglama ve iireme alanlari, go¢ takvimleri, fizyolojileri) ve
popiilasyon dinamikleri (ka¢ yil yasadiklari, iireme basarilari, hayatta kalma basarilari, ilk
tireme yagslari, ka¢ yasina kadar liremeye devam ettikleri, geng bireylerin dagilma oranlari)
arastirilmaktadir. Ayrica, tim diinyada standart yontemlerle yapilan ve her yil tekrarlanan
halkalama caligsmalari ile kus popiilasyonlarindaki degisimler takip edilebilmekte ve tiirlerin
korunmasina yonelik kararlar alinabilmektedir. Ozellikle gdemen kuslarla ilgili koruma
caligmalar1 acisindan, tiirlerin ya da popiilasyonlarin iireme, konaklama, kislama alanlariyla
ilgili bilgiler ve popiilasyonlarin hayatta kalma basarilar1 ile ilgili veriler biiyiik nem
tasmaktadir.

SEEN (South-east Bird Migration Network- Giineydogu Kus Go¢ Agi)standartlarina
gore gerceklestirilmistir.

SEEN standartlar1 geregince Aras Nehri Kus Arastirma ve Halkalama Istasyonu’nda
standart olarak uygulanan halkalama asagida belirtilen asamalardan olugsmaktadir:

1- Aglarin kurulmasi

2- Aglardan kus c¢ikartilmasi ve istasyona getirilmesi

3- Halkalama

3.1. Tiir teshisi

3.2. Halkanin takilmasi

3.3. Yas tayini

3.4. Cinsiyet tayini

3.5. Yag skoru tayini

3.6. Kanat formiilii 6l¢tiimi

3.7. Kanat uzunlugu 6l¢iimii

3.8. Kuyruk uzunlugu 6l¢timii

3.9. Ekstra dl¢timler (tarsus, notch, tirnak, gaga vb.)

3.10. Agirlik Sl¢iimii

TABIATTA KUSLARIN GOCUNUN ETKISi

Goc¢men kuslar farkli mevsimleri farkli cografyalarda peryodik ve diizenli bir sekilde
geciren kus tiirlerinden olusan bir gruptur. Her sene diinyaca 50 milyar kusun goc ettigi
tahmin edilir. Bunlardan yaklasik 5 milyar1 Avrupa ile Afrika arasinda goc eder. (Anonim,
2016)

Milyarlarca kus her yil iireme ve kislama bolgeleri Kuzey ve Giiney yarimkiire arasinda
(Ilkbaharda iiremek i¢in kuzeye, sonbaharda ise iilkemizin giineyindeki kislama alanlarina)
uzun yolculuklar yaparlar. Kis aylarinda havalarin sogumasiyla, kuslarin besin bulmasi
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zorlagir ve bu konuda aralarinda rekabet artar. Bu sebeple Kuzey Yarimkiire’de iireyen
gocmen kuslar, her sonbaharda Giiney Yarimkiire’ye dogru gdc hareketine girigir. Giliney
daha sicak ve besin bakimindan daha zengin oldugundan iyi bir kislama alani teskil eder.
[lkbaharin baslamasiyla da giineyden kuzeye doniis gociine baslarlar. ilkbaharda kuzey
bolgeleri kus akinlarina ugrar.

Gogmen kuslarin mesafeler kat ederek yaptig1 yolculuk Ekolojik denge ve Insanlar igin
hayati deger tasir. Baharda milyonlarca bocek, bitkiler {izerine yumurta birakir. Bunlardan
cikan tirtillar, kuslar tarafindan yenilerek kontrol altinda tutulur. Cesitli kurt, bocek ve ¢ekirge
yumurtalarini yiyerek mutlak bir kitligin 6ntine gecerler.

1) KUSLARIN TARIMSAL VERIME DOGRUDAN ETKIiSi

Tohumlarin dagitilmasi, kuslarin en 6nemli ekolojik fonksiyonlarindan biridir. Bazi
tropikal ormanlarda kuslar 82 kerestelik agac tiirii, kokulu otlar da dahil olmak iizere 182
yenebilir bitki cinsi, 153 tibbi bitki, 146 siis bitkisi ve ekonomik ya da kiiltiirel kullanimi olan
84 diger bitki cinsi olmak iizere tiim aga¢ ve odunsu tiirlerin %92’sinin tohum dagitimin
yapmaktadir (Sekercioglu ve ark. 2017).

Afrika maunu (Meliaceae) gibi bazi 6nemli agag tiirlerinin tohumlar1 sadece birkag 6zel
kus tarafindan dagitilmaktadir. Hornbill (boynuzgaga) ve curassow (aga¢ tavugu) kusu gibi
meyveyle beslenen biiylik kuslarin yok olmasi ekonomiye zarar vermektedir, ¢iinkii Gana’da
bulunan Antiaris toxicaria gibi tohumlar1 kuslar tarafindan dagitilan kerestelik agag tiirleri cok
bliyilk tohumlara sahip oldugundan tohumlar1 sadece biiyiilk kuslar tarafindan
dagitilabilmektedir.

Isve¢’te Stockholm Ulusal Kent Parkinda alakarga yerine tohum dagitimi veya bitki
dikiminin insan giicliyle yapilmasinin maliyeti kus bas1 2,450-11,250 dolar ve park boyunca
210,000-950,000 dolar olarak hesaplanmustir.

Denver’da Colorado Universitesinde orman ekoloji profesérii olan Diana Tomback’ a
gore beyaz cam tohumlarinin dagitimimin Clark’s Nutcrackers (Koknar Kargasi) kusu yerine
insan giiciiyle yapilmasinin maliyeti hektar basina 1,980-2,405 dolar ve tiim ABD’deki beyaz
cam alanlar1 i¢in 11.4-13.9 milyar dolardir.

Bitkilere zarar veren boceklerin kuslarla kontrol edilmesinin biiyiik bir ekonomik degeri
vardir. Kuslar, cam tomurcuk tirtili istilasinin yogunlugunu ve etkin insektisitler gibi ¢am
dikim alanlarindaki zarar1 azaltabilir. Washington’da ¢am tomurcuk tirtilinin kuslarla kontrolii
en diistik 1,473%$/km2/y1l olarak hesaplanmustir.

Bocekle beslenen kuslarin elma, brokoli, kakao, kahve, misir, karalahana, iiziim, ve
palmiye agac1 gibi cesitli zirai alanlardaki bécek zararmi azalttigi gozlenmistir. Ornegin,
Hollanda elma bahgelerinde kuslarin bécek zararini azaltmasi sonucu yerel elma verimin %66
arttig1 bulunmustur.

Borneo’dan arastiricilar kuslarin  gerceklestirdigi  zararli  kontroliiniin palmiye
agaclarinda meyve kaybini %9-26 oraninda azalttgini1 bulmustur. Matt Johnson ve arkadaslari,
kahve iiziim kurdu boceginin kuslarla kontrol altina alinmasi sonucu Jamaika’da kahve
veriminin ve ¢ift¢ilerin hektar bagina kazancinin 310 dolar arttigin1 bulmustur.

Yirtict kuslarin zararli kontroliindeki rolii daha az bilinmektedir. Ancak, peceli
baykusun yagsami boyunca, 13 tonluk mahsul tiiketebilecek olan 11,000’den fazla fareyi
yedigini biliyoruz. Egitilmis peceli baykusla Israilde yiiriitillen tarla denemelerinde, kus
predatoriiniin varlig1 korku yarattigindan kiigiik kemirgenler tarafindan tohum tiiketiminin
onemli derecede azaldigi bulunmustur. Baykuslarin bugday, piring ve musir gibi gesitli
iirinlerde fare populasyonlarini kontrol altina aldig1 goriilmistiir.

Malezya’daki palmiye agaci c¢ift¢ileri, kemirgen zararlilarinin kemirgen Oldiiriicii
Varfarin kimyasalina kars1 dayanim gelistirdiginde dikim alanlarina pegeli baykus yuvalari
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yerlestirmektedir. Zararli kontroliiniin baykuslarla yapilmasi, varfarin tarafindan zehirlenen
misk kedisi ve leopar gibi memeli predatorler dahil olmak iizere diger tiirlerin
populasyonlarinda da artig saglamaktadir.

Kuslar, diger kus populasyonlarinin kontroliinde de kullanilabilir. Yeni Zelanda’daki
baglarda kullanilan sahinler zararli kus tiirlerini azaltarak iiziim kaybini %95 oraninda
azaltmistir. Yirtict kuslar, siklikla ucaklara carpan kuslar1t uzaklastirmada 6zellikle
havaalanlarinda 6nemli olabilmektedir. ABD Hava Kuvvetleri, egitilmis sahinlerin McGuire
Hava Kuvvetleri Istasyonu civarindaki sigircik, Kanada kazi ve diger kuslar1 kovmasi igin
yillik 200,000 dolar harcamaktadir.

Ispanya’da karkas temizleme hizmetini iistlenen Akbabalar, 1 milyon avroluk tasarruf
saglamistir; c¢linkli akbabalar olmasaydi agik alanda 6len hayvan leslerinin toplanmasi ve
bertaraf edilmesi igin belli bir isgiicii gerekecekti. Akbabalar, ¢iirliyen etteki bakteri
toksinlerine tolerans gosterme ve zehrini giderme Ozelliine sahiptir. Akbaba midesindeki
asir1 asidik salg1 en dayanikli sporlari dahi dldiirmektedir. Akbabalar karkaslari tiiketerek
patojenik bakterileri azaltmakta ve boylece hastalik oranini diisiirmektedir.

2) KUSLARIN EKOLOJIK DENGEYE KATKISI

Ekolojik denge, diinya {izerinde canlilarin yasamui i¢in gereklidir. Bu denge korundugu
miiddetge, canlilarin yasam seviyesi de artarak devam eder. Dogadaki tiim canli ve cansiz
varliklar dogrudan ya da dolayli olarak ekolojik dengenin korunmasinda 6nemli rol oynarlar.

Ormanlardaki agaclara zarar veren bazi1 bocekleri kuglar yiyerek sayilarinin artmasina
engel olur. Tohum ve meyvelerle beslenen kuslar, yedikleri bitki tohumlarin1 uzak yerlerde,
digkilariyla birlikte atarak bitkilerin ¢ogalmalarina ve yayilmalarina neden olurlar. Ekolojik
dengenin korunmasi, canlilarin beslenme aligkanliini olusturan besin zincirine baglidir.

Diinyada 10.660 kus tiirii bulunmaktadir (Gill & Donsker, 2016). Her bir tiiriin ekolojisi
ve dagilimi farklilik gostermekle birlikte kuslar ¢ollerden daglara farkli habitatlarda
bulunmaktadir. Bu tiirlerden bazilar1 ¢ok karakteristik belirli habitatlara 6zellesmis olup sinirlt
alanlarda yayilis gostermektedir. Kuslarin dagilimlart géz 6niine alinarak biyolojik ¢esitliligin
diinya genelinde nasil dagildigi ve kuslarin da kiiresel ¢evre degisikliklerinde gdsterge rolii
uistlendikleri goriilebilir (BirdLife International, 2008a). Kuslar, besin dongiisii, biyolojik
ayrigma, hasere kontrolii, bitkilerde dollenme ve tohum ayrimi gibi birgok dnemli ekosistem
hizmetleri sunmaktadir (Sekercioglu, 2006).

3) SONUC VE ONERILER

Tiirkiye’deki fauna ve flora varlig1 géz oniine alindiginda, Avrupa kitasindaki 530 kus
tiiriiniin, 489 tiiriinii ( % 92) barindirmasi, 120 memeli, 130 kadar siirtingen, 400’e varan balik
tiiriiyle, biyolojik cesitlilikte tiir ¢esitliligi acisindan zenginligini , Ozellikle Avrupa ve Asya
kitalar1 arasinda koprii gorevi gormesi biyolojik cesitlilik agisindan  zenginliginin
gostergesidir.. Igdir ylizélgiimii olarak Tiirkiye’nin % 0,5 kara topragina sahip olmasi ,
Tiirkiye’de bulunan 489 kus tiiriinden, 325 tiiriin Igdir Ilinde yasadig1 ve gog¢ giizergahi olarak
bolgeyi kullandig1 diisiiniildiigiinde Akademik calismalara katkis1i olacagi ve eko turizm
potansiyelinin en iist seviyelere ¢ikaracagi asikardir.

Diger bir bakis acisiyla, Igdir ilinde simdiye kadar kaydedilmis 325 kus tiiri ile
Ulkemizin kus varliginin %66’sini, Avrupa’nin %60 tiiriinii alanda barindirmaktadir.

Tim bu veriler 15181nda, Igdir’in ekosistem zenginligini ortaya koymasi ve doga turizmi
acisindan ayri bir degere sahip olmas1 Kus Gozlemciligi, Yiiriiylis ve Sirt Cantali Gezileri
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(Doga Gezileri), Bisiklet Gezileri, Atli Geziler, Yaban Hayati Gézlemciligi (Fauna Gezileri),
Bakir Orman Gezileri, Foto Safariler, Botanik Gezileri, Ekosistem Tabanli Doga Egitimi
Programlari, Bilimsel Turizm, Aile/ Yerli Turistler, K&y Uriinleri Satin Alma, Diinyada 6ne
cikan alternatif turizm dallarindan kus gozlem turizminin gelismesine olanak saglamanin
yanisira bocek, hasere ve siirlingen gibi tarim zararlilarinin kontrol altina alinmasi, tozlagma
ve tohum dagitimi ile ormanlarin gelismesine tarimsal verimlilige katkida bulunacaktir.
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OZET

Finansal okuryazarlik; para kazanmak, kazanilan paranin stratejik bir sekilde
kullanilmasi iizerinedir. Finansal okuryazarlik, sadece belirli bir kitleye hitap eden degil
herkesin yatirimlarinda efektif kararlarin alinabilmesinde 6nemli rol oynamaktadir. Finansal
bilgi yetersizligi, bireylerin riskli olarak gordiigli varliklara yatirim yapmamasi en 6nemli
nedenlerden birisidir. Bireylerin sorunlara ¢oziim tiretip, firsat degerlendirmesi yapabilmeleri
ve secenekler arasinda se¢im yapabilmeleri finansal okuryazar olabilmeleri ile miimkiindiir.
Bireylerin kazang¢ ve yatirimlarini bilingli olarak yonetmeleri hayatlarini belirli bir kalitede
yliriitmelerine de olanak saglayacaktir. Finansal okuryazarlikta yatirimlar sekillendirebilme
veya sermayeyi dogru kullanabilmenin farkindaligi olsa da Nevsehir ilinde ki finansal
tikketicilerin ¢ogunlugu yaptigr yatirirm ve kullanim sekillerinin  dogrudan finansal
okuryazarlikla baglantili oldugundan haberdar degillerdir. Bu yiizden finansal tiiketicilerin,
finansal okuryazarlik diizeylerini belirleyen ve yatirim getirisine olan etkilerinin incelenecegi
bir ¢alisma yiiriitilmiistiir. Calismamizda, Nevsehir ilindeki finansal tiiketicilerin okuryazarlik
diizeylerinin bir anket caligmasi ile Ol¢iilmesi amacglanmaktadir ve finansal okuryazarlik
diizeyinin bor¢lanma ve tasarruf davranisina etkisinin Ol¢iilmesi hedeflenmistir. Finansal
okuryazarliga sahip olmak, hem finansal problemleri Onceden belirleyip sorunlar
giderebilmek hem de saglikli bir sekilde hayat siirdiirebilmek i¢in 6nemlidir. Arastirmada
Nevsehir ilinde online ve yiiz yiize anket metoduyla sorular yoneltilmistir. Elde edilen
bulgular SPSS paket programi ile analiz edilmistir. Sonug olarak, Nevsehir ilinde finansal
okuryazarlik kavraminin bilinmedigi ancak temel diizeydeki finansal konularda bilgi sahibi
olundugu soylenebilmektedir.

Anahtar Kelimeler: Finansal Okuryazarlik, Finansal Okuryazarlik Diizeyi, Finansal
Bilgi.

MEASURING THE EFFECT OF FINANCIAL LITERACY ON THE
FINANCIAL CONSUMER: THE CASE OF NEVSEHIR PROVINCE

Abstract

Financial literacy; making money is about using the money earned strategically.
Financial literacy plays an important role in making effective decisions in the investments
of everyone, not just a specific audience. Lack of financial information is one of the most
important reasons individuals do not invest in assets that they see as risky.
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Bu ¢aligma Nevsehir Haci Bektas Veli Universitesi Sosyal Bilimler Enstitiisii'nde Dog.
Dr. Ebrucan ISLAMOGLU danismanligindaki “Finansal Tiiketicilerin Finansal Okuryazarlik
Diizeylerinin Olgiilmesi: Nevsehir Ili Ornegi” baslikli yiiksek lisans tezinden tiiretilmistir.

It is only possible for individuals to be financially literate to find solutions to
problems, evaluate opportunities and choose between options. The conscious management
of individuals' earnings and investments enable them to carry out their lives with a certain
quality. Although there is awareness of shaping investments or using capital properly in
financial literacy, the majority of financial consumers in Nevsehir province are not aware
that their investment and usage patterns are directly related to financial literacy. Therefore,
a study has been conducted to determine the financial literacy levels of financial
consumers and to examine their effects on return for investment. In our study, it is aimed to
measure the literacy levels of financial consumers in Nevsehir province with a survey
study and to measure the effect of financial literacy level on borrowing and saving
behaviuor. Having financial literacy is important both for determining and resolving
financial problems in advance and to lead a healthy life. In the research, questions were
directed in Nevsehir province using online and face-to-face survey method. The findings
are obtained analyzed with the SPSS package program. As a result, it can be said that the
concept of financial literacy is not enough known in Nevsehir province, but Nevsehir’
people has knowledge of basic financial issues.

Key Words: Financial Literacy, Financial Literacy Level, Financial Information.

1. GIRIS

Finansal okuryazarlik, para kazanmak ve stratejik bir sekilde kullanmak tizerinedir.
Finansal okuryazarlik konusu harcamalar ve ydnetme bicimini ele almaktadir. Bu konu
toplum agisindan biiyiik 6neme sahiptir ¢linkii finans bilmek ve kullanmak yasami
kolaylagtirir. Finansal okuryazarlik, giinliik hayatta finansal araglarin se¢imi hakkinda karar
vermede yeterlilik diizeyini belirtir ve bu siireg, kisisel finans durumlariyla nasil basa
¢ikilacaginin bilgisine yardimci olmaktadir. Finansal okuryazarliga sahip olmak, hem finansal
problemleri 6nceden belirleyip sorunlari giderebilmek hem de saglikli bir sekilde hayat
stirdiirebilmek i¢in Onemlidir. Belirtilen biitiin nedenlerden otiirii bireylerin finans kiiltiir
temelinin olusabilmesini saglayan finansal okuryazarlik onemli hale gelmektedir (Giiler,
2015). Calismamizda bireylerin finansal okuryazarlik diizeyinin belirlenmesi amaglanmistir.
Aragtirmamizda bireylerin finansal okuryazarlik seviyesini Ol¢tiigiimiiz ¢alismanin 6nemi,
yontemi, amaci, bulgulari sonuglart ve Onerileri bulunmaktadir. Calisma Nevsehir ilinde
ikamet eden ve finansal tiiketici olan 407 birey iizerinde uygulanmistir. Sonu¢ ve Oneriler
kisminda, elde edilen sonuglar diger caligmalarin bulgulariyla kiyaslanarak Oneride
bulunulmustur.

2. FINANSAL OKURYAZARLIK

Finansal okuryazarlik, kisilerin finansal kavramlarin belirli bir diizeyde bilinmesi ve
anlagilabilmesini ifade etmektedir. Finansal araclara iliskin bilgi diizeyi finansal araglarin
(portfoy yonetimi ve cesitlendirmesi, enflasyon, kredi notu, tasarruf fonlar1 gibi) araclarin
etkin kullanimimi ifade etmektedir. Finansal okuryazarlik kavrami, farkinda olmak, bilgi,
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beceri, tutum ve davraniglarin birlesimi olan giivenli ekonomik kararlarin alinmasi ve
dolayistyla kisisel ekonomik refahin gergeklestirilebilmesi i¢in Onemli bir aragtir.
Finansal okuryazarligin temelini aslinda finansal farkindalik olusturmaktadir ve finansal
okuryazarlik diizeyinin arttirilabilmesi icin ilk 6nce finansal farkindaliga sahip olunmasi
gerekmektedir. Finansal okuryazarlik seviyesinin diisiik olmasi sadece bireysel bir sorunu
ortaya ¢ikartmamaktadir. Bu durumun yani sira parasin1 dogru bir sekilde yonetemeyen kisiler
asir1 bor¢lanma, iflas vb. durumlarla sektore de zarar vermektedirler. Bu durumda ekonomiyi
oldukca kotii etkilemektedir (Yiicel ve Kuyumcu, 2018: 399).

Tablo1:Bireylerin finansal okuryazar olarak tamimlanabilmesi icin tasimasi
gereken yetenekler
1.Finansal sistemin isleyisi ve finansal kurumlar ile ilgili
farkindalik
2. Nakit akimi yonetimi
3.Kaynaklar ve Oncelikleri goz Oniine alarak biitge

hazirlayabilmek

4 Oliim, sakathk gibi acil durumlar igin rezerv
olusturabilmek

5.Kredi temini ve kredilendirme siirecinde segenekleri
degerlendirebilmek

6.Emeklilik donemini planlamak ve bireysel emeklilik
hesabini yonetmek

7.Temel yatinnm araglarimi risk ve getiri ¢ergevesinde
degerleyebilmek

Kaynak : https://dergipark.org.tr/tr/download/article-file/383519

Finansal okuryazar olmak isteyen kisilerin dikkat etmesi gereken bazi hususlar
bulunmaktadir. Bunlar;

Gelirin bir kism1 mutlaka tasarrufa ayrilmali,

Harcamalar yazilarak 6deme plan1 yapilmali,

Kesinlikle gelirden fazla harcama yapilmamali,

Finansal planlar uzun vadeli ve ger¢ekgi olmali,

Biitge plan1 senelik yapilmali,

Hanedeki harcamalar kontrol altina alinmali,

Cocuklar ev biitgesi konusulurken konuya dahil edilmeli,

Kisinin maddi durumu ne olursa olsun tasarruflu olmay1 aligkanlik haline getirmelidir
(Erim, 2018).

NN E

3. KAVRAMSAL CERCEVE

Finansal okuryazarlik, kisi ve kurumlarin finans1 anlayabilme yetisidir. Atkinson ve
Messy’ e gore (2012) finansal okuryazarlik; finansal kararlar1 dogru almak ve kisisel refahi
elde edebilmek i¢in gerekli olan farkindalik, bilgi, beceri, tutum ve davraniglarin bilesimidir.
Diinya Bankas1’ nin finansal okuryazarlig bilgiden beceriye, tutumlara ve davranislara dogru
bir iliski seklinde anlatmaktadir. Bu iliski ¢ok miihimdir, aksi takdirde bilgi tutumlari
etkilemekte ve tutumlar daha sonra bambaska davranislar olusturmaktadir (Sarigiil, 2015).
Bireysel finansal okuryazarlik sadece kisi i¢in degil toplumun ekonomik agidan refahini
etkilemektedir. Ailede kazanilan para yoOnetimi becerisi egitim ve tecriibeyle yogurularak
toplumun tamaminin tiiketim aligkanligina tesir etmektedir. Bu nedenle toplumsal refahin
yiikselmesi kisilerin finansal kararlarma baglidir (Coskun, 2016). Hanehalkina yapilan bir
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arastirmada finansal okuryazarligin az olmasi, ¢alismadaki biitiin kisiler agisindan asiri
bor¢lulugun en belirgin nedeni olarak goriilmistiir (Giiler ve Tunahan, 2017). Bireylerin
finansal okuryazarlik bilgilerinin diigiik olmas1 sadece az gelismis ve gelismekte olan iilkeleri
etkilemez onlarla birlikte gelismis {ilkeler i¢in de bilyiik sorun olusturabilecegi gosterilmekte
ve bu konu devletlerce tedbir alinip Oniline gecilmesi gereken problemler i¢indedir. Zira
finansal okuryazarlik sadece bireysel yatirimcilarin problemi degildir. Ayni zamanda st
diizey yoneticilerin, firmalarin ve endirekt olarak devletlerin makro seviyede karsilarina
cikabilecek bir sorundur. Ne firmalar ne de iist diizey yoneticiler finansal kriz zamanlarinda
riskli yatirimlardan tamamen uzak kalamayabilirler. Bu sebeple hem kurumsal yonetisimin
gelismesi hem de olumsuz durumlardan korunabilmenin finansal okuryazarlik seviyesinin
arttirilmasinda 6nemli rolii vardir (Kilig, Ata ve Seyrek, 2015). Bircok calisma belirtiyor ki
refah diizeyi finansal okuryazarligi olumlu sekilde etkilemistir. Delavande’ a gore refah
diizeyinin olumlu yonde etkilemesinin nedeni finansal bilgiye ulasimin bireyin kendi serveti
arttikca, servetini idare edebilme yetenegine sahip olma arzusu ile alakali oldugunu iddia
etmistir (Samiloglu, Kahraman ve Bagci, 2016).

4. YONTEM

Aragtirmanin  bu kisminda, arastirmanin amaci, yontemi, konusu, Orneklemi,
arastirmada kullanilan veri toplama araglari, arastirmanin hipotezleri ve verilerin analizi
hakkinda bilgi verilecektir. Arastirmada, farkli demografik 6zelliklere sahip olan finansal
tiikketicilerin finansal okuryazarlik faaliyetleri ile ilgili tutumlarimi 6lgmek amaciyla Nevsehir
ilinde bir uygulama gercgeklestirilmistir. Finansal okuryazarligin gelisimi acisindan finansal
tiikketicilerin faaliyetlerine yonelik tutum ve davraniglarini 6lgmek 6nemlidir. Bu ¢alisma hem
finansal okuryazarlik ile ilgili calismanin literatiire eklenmesi hem de bdyle bir ¢alismanin
daha once Nevsehir ilinde yapilmamis olmasi bakimindan da O6nem arz etmektedir.
Arastirmada veri toplama arac1 olarak anket teknigi kullanilmustir. Oncelikle 6rneklemin nasil
belirlendigi agiklanmistir. Arastirmada giivenilirlik katsayilar1 ve kullanilan 6lgekler hakkinda
bilgi verilmistir. Daha sonra, arastirma bulgular1 ve analiz yontemlerine yer verilmistir.

4.1. Orneklem

Arastirmanin evrenini Nevsehir ilindeki finansal tiiketiciler olusturmaktadir. Ancak
zaman ve maliyet kisith olmasi sebebiyle drneklem se¢imi yoluna gidilmistir. Arastirmanin
orneklemi Nevsehir il ve ilcelerinde ¢alisan finansal tiiketiciler olarak belirlenmistir.
Orneklem cergevesindeki finansal tiiketicilere anket formu dagitilmistir. Geri donen anket
sayist 407 ’dir. Degerlendirmeye dahil edilmeyen anket bulunmamaktadir. Bu oran bu tiir
arastirmalar i¢in bilimsel olarak kabul edilebilir bir orandir (Ogbanna ve Harris, 2000: 773).

4.2. Veri toplama teknigi ve ol¢ekler

Arastirmada anket teknigine yer verilmistir. Nevsehir ilindeki finansal tiiketicilerin,
finansal okuryazarlik diizeylerinin 6l¢giilmesi iizerine etkisini belirlemek amaciyla kullanilan
anket li¢ kisimdan olusmakta olup; ilk kisitm demografik ozellikler ile ilgili sorular yer
almaktadir. Ankette katilimcilarin cinsiyeti, medeni durumu, yasi, egitim durumu, is deneyimi
ve calismakta olduklar1 departmani belirlemeye yonelik sorular bulunmaktadir. Arastirmanin
evrenini Nevsehir ilindeki finansal tiiketiciler olugsturmaktadir. Ancak zaman ve maliyet kisith
olmas1 sebebiyle Orneklem se¢imi yoluna gidilmistir. Tesadiifi olmayan O&rneklem
yontemlerinden kolayda orneklem yontemi ile 407 kisi 6rnekleme dahil edilmistir. Anket
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formu iki kisimdan olusmustur. Arastirmada veri toplama araci olarak anket kullanilmistir.
Kullanilan anket bes béliimden olusmaktadir. Ik béliimde demografik sorular yer almaktadir.
Ikinci boliim finansal okuryazarligin temel tanimlar1 iizerinde durulmustur. Ugiincii béliim ise
finansal gelismelerin hangi kaynaklardan ne sik araliklarla takip edildigi ile ilgilidir.
Dordiincii bolim finansal okuryazarlikla ilgili temel kavramlar ile ilgilidir ve besli likert
olcegi kullanilmustir. Oncelikle drneklem belirlenip, analiz asamasindan hemen sonra anket
hazirlanip, 6n test agsamasi gerceklestirilip veriler toplanmis ve veriler analiz edilerek sonuglar
degerlendirilmistir. Literatiirden uyarlanan ifadeler besli likert olg¢egi kullanilarak test
edilmistir (1=Kesinlikle katiliyorum, 2=Katiliyorum, 3=Kararsizim, 4=Katilmiyorum,
5=Kesinlikle katilmiyorum). Giivenilirlik katsayist Cronbach Alpha hesaplandiginda
«=0,748 olarak bulunmaktadir.

Y18indaki birey sayisi1 bilindiginden dolay1 6rnek sayisi,

B N t? pq
 d2(N-1)+ t2pgq

n

formiilii ile elde edilmektedir (Yazicioglu ve Erdogan, 2004). N; yigindaki birey
sayisini (384), n; ornekleme alinacak birey sayisini, p; incelenen olaym goriiliis sikligini
(0.50), q; incelenen olayin goriilmeyis (0.50) sikligini, t; belirli serbestlik derecesinde ve
saptanan yanilma diizeyin