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PROF. DR. YUKSEL BEK’IN OZGECMISi

Prof. Dr. Yiiksel Bek, 1949 yilinda Alaca (Corum)'da dogdu. Atatiirk
Universitesi Ziraat Fakiiltesi'nden 1969 yilinda mezun oldu. ki y1l asistanlik
yaptiktan sonra, 1971 yilinda devlet bursu ile lisansiistii 0grenimi igin
Ingiltere’ye gitti. University of Reading, Applied Statistics (Department of
Mathematics and Statistics) boliimiinde lisans tamamlama egitimini basari ile
bitirerek, University of Reading, Applied Statistics Department' da yiiksek
lisans 6grenimini tamamladi. Ayn1 y1l Atatiirk Universitesi Ziraat Fakiiltesi
Zootekni Boliimii'ne dénerek o zamanki ismi ile Istatistik ve Planlama bilim

dalinda goreve basladi.

Doktora 6grenimini 1976 yilinda tamamladi. 1976-1981 yillar1 arasinda
Atatiirk Universitesi Ziraat Fakiiltesi'nde Dr. Asistan olarak gorev yapt1. 1981 Yilinda Fen Bilimleri,
Uygulamali Istatistik (Biyoistatistik) bilim dalinda dogent oldu. YOK vyasasi ile birlikte yeniden
yapilanma sonrasinda 1982 yilinda Cukurova Universitesi Ziraat Fakiiltesi (CUZF), Zootekni Boliimi,
Biyometri ve Genetik Anabilim Dali'nda dogent olarak gdreve basladi. Ayni anabilim dalinda 1989
yilinda Biyometri profesdrii oldu. 2000 yilinda Ondokuz Mayis Universitesi (OMU) Tip Fakiiltesi
Biyoistatistik ve T1ibbi Bilisim Anabilim Dali'nin kurulusu ile birlikte Kurucu Anabilim Dali Bagkani ve
Biyoistatistik profesorii olarak goreve basladi. Bu gorevini 2016 yilina kadar siirdiirerek ayni yil
emekliye ayrildi.

1982-2000 y1llar1 arasinda CUZF Biyometri ve Genetik Anabilim Dal1 baskanligi, 1991- 1994 yillarinda
CUZF dekan yardimcilig1, 1994-1996 yillarinda Mustafa Kemal Universitesi Iskenderun Miihendislik
Fakiiltesi Dekanligi, 1996-1999 yillarinda Cukurova Universitesi Bilgisayar Bilimleri Uygulama ve
Aragtirma Merkezi Miidiirliigii, 2000 yilinda OMU Saglik Hizmetleri MYO Miidiirliigii, 2000-2006
yillarinda OMU Bilgisayar Uygulama ve Arastirma Merkezi Miidiirliigii, 2000-2016 yillarinda OMU
Tip Fakiiltesi Biyoistatistik Anabilim Dali baskanlig1 gorevlerini yiiriittii. Istatistik alaninda 100

civarinda orijinal arastirma makalesi, 2 kitap ve konferans bildirileri seklinde ¢cok sayida bilimsel eser
sahibidir.

viii
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PROF. DR. YUKSEL BEK’IN MESAJI

Degerli konuklar, saygideger hocalarim ve meslektaglarim,

Ekonomik kriz ve pandemi kosullar1 altinda fevkalade gii¢ sartlara ragmen biiylik bir ¢aba
gostererek bu kongrenin gergeklesmesini saglayan Tokat Gaziosmanpasa Universitesi yoneticilerine,
kongre dizenleme ve bilim kurulu Gyelerine, kongrenin ger¢eklesmesine katkida bulunan, desteklerini
esirgemeyen tiim kisi, kurum ve kurulusa tesekkiirlerimi sunuyorum.

Ayriyeten ¢ok kapsamli olarak diizenlenmesinden onur duydugum bu kongrenin (I. Uluslararasi
Uygulamali istatistik Kongresi) adima atfedilmesi beni ziyadesiyle memnun etmistir. Bu kadirsinaslik
hususunda anlay1s gosteren, basta Tokat Gaziosmanpasa Universitesi Rektdriine ve emegi gecen tiim
diizenleme ve yiiriitme kurulu iiyelerine siikkranlarimi arz ediyorum.

Ben kendimi sansli 6gretim tiyelerinden birisi olarak kabul ediyorum, ¢tinki diinden bugtine 45
yillik akademik hayatimda birlikte ¢alistigim, bilimsel birliktelik kurdugum, 6nemli katkilarimin
oldugunu diisiindiigiim geng, dinamik ve birbirinden degerli arkadaglarimin hemen hemen tiimii benimle
amagcta, beklentilerde, goriis ve yaklasimlarinda bilimselligi yiirekten paylastilar. Calistigim tiim
arkadaglarim, akademik yasantilarinda Victor Hugo’'nun “Kendi 1s18ina giivenen baskasinin
parlamasindan rahatsizlik duymaz” prensibi ile hareket etmislerdir. Tim arkadaslarimin, her tiirli
elestiriye acik, bilimsel agidan olgunluga erigse de oldum demeden, danigmay ve itidal ile tartigmay1
ilke edinmeleri, her tiirlii ortamda temsil yetenegine ve deneyime sahip olmalari, meslegin gelecegi i¢in
beni umitlendiriyor.

Istatistik bilimi, yontem gelistirmeye ydnelik galismalar disinda, okuyucu veya bizzat yiiriitiicii
olarak, bilimsel aragtirmaya goniil vermis tiim insanlarin bir noktasindan dokundugu bir fil misali, ¢cok
genis bilimsel analiz yontemler toplulugunu barindiran, istisnasiz tiim bilim alanlarina ¢ok 6nemli
katkilar sunan disiplinler arasi bir bilim dalidir. Biyoloji, ziraat, tip, miihendislik, ekonomi, egitim,
hukuk, diger tiim fen ve sosyal bilimlerinde arastirma yapan, yazilan bilimsel makaleleri okuyup
anlamaya caligsan, kanita dayali uygulamalar yapmak isteyen herkesin kullanmak zorunda oldugu, etki
alan1 oldukca genis ancak her alana 6zgii farkli yonleri ile taninan bir bilim dahidir.

Istatistik yontemlerin kullanilmasi o kadar genislemis ve gelismistir ki, uygulamali istatistigin
(applied statistics) cesitli alanlar i¢in 6zellestirilmis alt disiplinleri ortaya ¢ikmustir. Ornegin biyoloji,
tip, ziraat gibi biyolojik bilimler i¢in biyometri (biometry) veya biyoistatistik (biostatistics),
cevrebilimleri igin cevresel istatistik (environmetry), jeoloji ve maden miihendisligi i¢in jeometri
(geometry), ekonomi bilimleri i¢in ekonometri (econometry), psikoloji icin psikometri (pyscometry),
sosyometri, teknometri, arkeometri, yani diger bir ifade ile baginda bir alan ismi sonunda “metri” eki
bulunan tiim kelimeler uygulamali istatistigin kapsami igindedir. Temel istatistik prensipler ayni olsa
dahi, bu alanlarin her birinde siklikla kullanilan, bazi diger alanlarda pek sik kullanilmayan farkli
istatistik yontemler vardir. Istatistigin alana 6zgii anilmast, o alanda sik kullanilan istatistik yéntemlerin
diger alanda kullanmilanlardan farkli olmasidir. Ama hepsinin iist ¢atis1 uygulamali istatistiktir. Temeli
bilgisi gliclii olan bir istatistikgi i¢in bu alanlardan birinden digerine gecis belki, kisa bir siire o alandaki
uygulamalarda deneyim kazanmay1 gerektirebilir.

Diger taraftan bilgisayar ve bilisim teknolojilerindeki gelismeler ve veri yapilarindaki degisimler,
veri igleme ve sonuglarin yorumlamasinda da bazi 6nemli degisikliklere neden olmaktadir. Son
donemlerde biiyiik verilerin (big data) bir platformdan bagka bir platforma tasinmasi, yapay zeka (Al)
ve veri analiz teknolojilerinin degismesi, tahminleme ve yapay zekdda kullanilacak alt yapimin
birbirinden ayr1 olmasi veri islemeyi zor ve farkli bir boyuta tasimistir. Bu sorunlarin {istesinden
gelebilmek, gigabayt, terabayt hatta peta baytlar biiyiikliigiindeki verilerin yarattigi problemleri ¢6zmek
icin glinlimiiziin en popliler arastirma ve uygulama alanlarinin basinda yer alan “Veri Bilimi” alam
dogmustur. Dogas1 geregi tipk istatistik gibi veri bilimi alan1 da disiplinler arasi bir nitelige sahiptir.
Uygulamali istatistik alaninda c¢alisanlarin yeni dogan bu veri bilimi (data sciences) alanina ilgi
gostermeleri gelecek gelismeler agisindan oldukga Gnemlidir.

Veri bilimi ile istatistik ne kadar i¢ icedir, bu tartigma konusudur. Bu konuya girmeden veri
biliminin neleri hedefledigini, hedefine ulagsmak i¢in hangi bilim dallarindan yararlandigini iyi anlamak
gerekmektedir.
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Istatistik arastiricilar genelde kilobayt, megabayt, cok nadirde olsa gigabayt biiyiikliigiinde kiigiik
verilerle muhatap olurken veri bilimciler genelde biiyiik veri (big data) ile muhataptirlar.

Kii¢iik ve biiyiik verinin toplanmasi, diizenlenmesi, ayiklanmasi, islenmesi arasinda biiyiik farklar
vardir. Veri hacmi belirli limitlerin tizerinde oldugunda, geleneksel sistem ve yontemler bu tip verileri
islemede yetersiz kalmaktadir. Biiylik ve karmasik yapidaki verinin dncelikle uygun islenebilir formata
doniistiiriilmesi gerekmektedir. Kiigilik veri daha kontrollii ortamlarda ve kontrollii formatta toplanir, bu
nedenle erigim ve isleme daha kolaydir. Aslinda kiigiik veri hacim bakimindan ulasilabilir, islenebilir ve
bilgi edinilebilir boyuttaki veridir. Geleneksel veri isleme biiyiik ve karmagik veri ile ugragmaz.

Google gibi, biiyiik kurum ve kuruluslara ait biiyiik verileri gibi, ¢gogu zaman gergek zamanli akip
gelen verilerdir. Modern teknoloji gittikge daha fazla miktarda bilginin olusturulabilmesini ve
depolanabilmesini sagladigindan mevcut veri hacminde biiyiik artiglar gorilmektedir. Dunyadaki
verilerin yiizde 90'min son iki yilda olusturuldugu tahmin ediliyor. Ornegin, Facebook kullanicilari her
saat 10 milyon fotograf yiikledigi biliniyor. Diinya genelinde baglant1 halindeki cihazlarin sayisinin,
Internet of Things (IoT), 2025'e kadar 75 milyardan daha fazla blyiimesi dngériltuyor. Veri bilimi,
verilerden deger elde etmek ilizere bilimsel yontemleri, siirecleri, algoritmalar1 ve sistemleri kullanan
disiplinler aras1 bir alandir. Veri bilimi, her tiirlii ortamdan web, akilli telefon, miisteriler, sensorlar ve
diger kaynaklardan toplanan farkli yapilardaki biiyiik verileri analiz etmek i¢in bilgisayar bilimi,
istatistik, is bilimi ve bazi 6zel becerileri bir arada kullanmay1 gerektiren yeni bir alandir. Veri bilimi
uzmanlar1 ayni ortamda kod yazma, ¢alistirma, verileri gorsellestirme ve gormek igin birgok araci ayni
anda kullanirlar. Bunlar1 yapabilmek i¢in bir¢ok programlama dillerinden yararlanilmaktadir. Python,
R, Julia, Java, Scala ve Go gibi. Bunlardan her biri farkli yerlerde ara¢ olarak kullanilabilmektedir.

Yani veri bilimci bir programcidan ¢ok istatistik bilen, bir istatistik¢iden ¢ok programlama bilen
bir kisidir.

Yeni teknolojiler sayesinde toplanan ve depolanan biiyiik veriler ¢ok fazla cesitlilige ve
zenginlige sahip olmaktadir. Veri bilimciler genellikle kara kutu (black box) modelleri, siniflama ve
regresyon teknikleri, yapay zeka, makine 6grenmesi, derin 6grenme, genetik algoritmalar, bulanik
mantik vb yontemleri kullanmaktadir, olasilik modellerini (probabilistic models) kullanan yorumlayici
istatistik yontemler pek kullanilmamaktadir. Arastirmaci, gelistirmeci veri bilimciler ile veri bilim
isletmeni olarak ¢aliganlar arasinda da egitim agisindan bazi 6nemli farkliliklar vardir.

Teknoloji ¢aginda Diinya genelinde organizasyonlarin ve toplumlarin doniisiimii ancak bu biiyiik
verilerin yorumlanmasi sayesinde miimkiindiir. Bunlarin teferruatina burada girmek olanaksiz, ama
Uygulamali istatistik¢iler olarak hemen yanimizda gelisen bir “Veri Bilimi” gerceginin oldugunu artik
unutmamak gerekir. Veri Bilimi, ilk kez 2002 yilinda “International Council for Science”
tarafindan “Data Science Journal” duyuruldu: Bilim ve Teknoloji Verileri Komitesi. 2008 yilina
gelindiginde “veri uzmani” unvani ortaya ¢iktt ve kisa siire icinde alanda biiyiik ilerlemeler
kaydedildi. Gittikge daha fazla sayida kolej ve tiniversitede veri bilimi dereceleri sunulmaya baslansa
da o zamandan bu yana yeterince veri uzmani bulunamiyor, Tiirkiye’de bu say1 ¢ok daha azdir.

Istihdam seklinde de gecen zaman igerisinde biiyiik degisimler olmakta, bilyiik verilere sahip
kurumlar ve sirketler verilerini degerlendirmek amactyla istatistik¢i yerine ¢ogu zaman veri bilimci
aramaktadirlar. Istatistikciler, 6zellikle uygulamali istatistik dalinda calisanlar, biiyiik verilerle
calisabilme yetenegini kazanabilmeleri i¢in kendilerini veri bilimi teknikleri yoniinden yetistirmeleri
meslegimize dnemli katki getirecek ve istihdam i¢inde kolaylik saglayacaktir.

Kongreler yogun giincel bilgi aktarilmasi yaninda, genelde gen¢ bilim insanlarinin ac¢ilim ve
tanitimi i¢in firsat sunmasi agisindan da biiyiik 6nem ve deger tasimaktadir. Bu kongrenin uygulamal
istatistik alaninda ¢alisan tiim akademisyenlere, sonuglarini kullanacak olan diger tiim arastiricilara
hayirli olmasini ve 6nemli bilimsel katkilar saglamasini diliyorum, herkesi saygi ile selamliyorum.

Prof. Dr. Yiksel BEK
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PREFACE
Dear Scientists, Distinguished Researchers and Dear Friends,

With the auspices and support of Tokat Gaziosmanpasa University, the “International Applied Statistics
Conference”, which we organized for the first time between 1-4 October 2020, was held online with the
contribution and participation of a large group of academicians. While organizing our congresses; we
have aimed loyalty to our professors who are devoted to the science of investment and statistics for
young people. For this purpose, we held our first congress on behalf of "Prof. Dr. Ylksek BEK". During
the pandemic process that affected the whole world, our congress, which was opened face-to-face and
then completed online, was attended from nine different countries, and presentations were made in
Turkish and English and took place in a truly international congress climate. We would like to thank
everyone who contributed to our congress.

We are planning to hold the second of our congress “2™ International Applied Statistics Congress",
again with your active contribution and participation, in the memory of our late teacher *Prof. Dr. Orhan
DUZGUNES" between 24-27 June 2021 in Tokat, in the atmosphere of an academic feast. We will be
honored and happy to host you in Tokat which is one of Turkey's history-steeped cities.

In our information feast, which we plan to hold with a multidisciplinary perspective in our second
congress, as in this congress, it is aimed to discuss and record topics from every branch of applied
statistics in a scientific environment. We await your contribution and participation and wish you
convenience in your work.

Conference Co-Chairmans

ONSOZ
Cok Degerli Bilim Insanlar1, Kiymetli Arastirmacilar ve Degerli Dostlarimiz,

Tokat Gaziosmanpasa Universitesi himayesi ve destekleriyle 1-4 Ekim 2020 tarihleri arasinda birincisini
diizenledigimiz “Uluslararas1 Uygulamali Istatistik Kongresi” genis bir akademisyen grubunun katk1 ve
katilimlar ile ¢evrimigi olarak gerceklestirilmistir. Kongrelerimizi diizenlerken; genglere yatirim ve
istatistik bilimine goniil vermis hocalarimiza vefayr amag¢ edindik. Bu ama¢ dogrultusunda ilk
kongremizi Prof. Dr. Yiksek Bek admna gerceklestirdik. Tiim diinyay:r etkisi altina alan pandemi
siirecinde yiiz yiize acilis ve devaminda ¢evrimici olarak tamamlanan kongremize dokuz farkl: {ilkeden
katilim saglanmis Tiirkce ve Ingilizce sunumlar yapilmis ve gercek anlamda uluslararasi kongre
ikliminde gergeklesmistir. Kongremize katki veren herkese goniilden tesekkiir ederiz.

Kongremizin ikincisini “2. Uluslararas1 Uygulamali Istatistik Kongresi”, yine sizlerin etkin katki ve
katilimlariyla, merhum hocamiz Prof. Dr. Orhan DUZGUNES anisina 24-27 Haziran 2021 tarihleri
arasinda, Tokat’ta akademik bir sdlen havasinda gerceklestirmeyi planliyoruz. Sizleri, yilin en giizel
donemlerinin birinde, Tiirkiye’nin tarih kokan sehirlerinden biri olan Tokat’ta agirlamaktan onur ve
mutluluk duyacagiz.

Bu kongrede oldugu gibi ikinci kongremizde de multidisipliner bir bakis ag¢is1 ile gergeklestirmeyi
planladigimiz bilgi s6lenimizde, uygulamali istatistigin her dalindan konularin bilimsel bir ortamda
tartisilip, kayit altina alinmas1 hedeflenmektedir.

Ulasilacak bilgi birikiminin ISBN numarali bildiri kitabinda ve akademik dergilerde yayinlanmasi
planlanmaktadir. Katki ve katilimlarimzi bekler, ¢aligmalarimizda kolayliklar dileriz.

Kongre Es Baskanlan

Xi
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Estimation of Lognormal Renewal Function under Progressively Censored Data
Omer ALTINDAG?, Halil AYDOGDU?

!Department of Statistics and Computer Sciences, Bilecik Seyh Edebali University, Bilecik, Turkey

2Department of Statistics, Ankara University, Ankara, Turkey

Abstract

Renewal process, a counting process based on a sequence of independent and identically distributed
random variables, is an important stochastic model being used in fields of applied probability such as
reliability theory, inventory theory, queuing theory, warranty and risk analysis. In many applications
involving renewal process knowledge of its mean value function, which is also called as renewal
function, is required. This function gives expected number of events occurred in a specified period of
time. Let X;, X5, ..., X,, be a realization of a renewal process. Then renewal function can be estimated
based on this sample. Estimation of renewal function is well studied in the literature if the sample is
complete. Frees 1986a and 1986b suggested several parametric and nonparametric estimators for
renewal function and investigated their statistical properties. Lin 1988 studied estimation of renewal
function when the sample is not complete and includes right censored observations. Later, Baxter and
Li 1995 dealt with nonparametric interval estimation of renewal function under right censored data.
Estimation problem of renewal function is still being studied in the literature for different cases. For
instance, see Alvarez 2006, Bebbington et al 2007 and Aminzadeh 2011. Recently, Altindag 2017 have
considered estimation problem of renewal function when the sample is progressively censored. In this
study, we consider parametric estimation of renewal function when the distribution of inter-renewal
times is lognormal and the sample is progressively censored. A plug-in estimator for the lognormal
renewal function is proposed and its statistical properties such as consistency, asymptotic unbiasedness
and asymptotic normality are established. A simulation study is also performed to evaluate small sample
behavior of the estimator.

Key words: Estimation, progressive censoring, renewal function, lognormal distribution
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Fuzzy Estimator for the Median and an Application
Dervis TOPUZ?

!Department of Health Services Science, Nigde Ziibeyde Hanim Vocational School of Health
Services, Nigde Omer Halisdemir University, Nigde, Turkey

Abstract

A single value in a statistic that can represent a data set is called an average. In the calculations made
with different methods, sometimes all values or classes belonging to the data set are not taken into
account. In addition, in order to make valid and reliable decisions about any event (birth, death, disease),
the probability distribution of the variables is examined. If the data distribution is distorted due to
unsymmetrical outliers, for a continuous probability distribution, a difference between the median
number value and the average number value may occur equal to a standard deviation. The median
method developed with the fuzzy logic approach for these cases can be a more valid and reliable average
measure compared to the arithmetic mean. In this study, the steps of estimating and interpreting the
median value with a fuzzy approach were performed on a clinical dataset. The median of the sample
dataset, m = 24.2 value was calculated between 0.0% and 99.6% confidence. It has been tried to be
shown with this study that the calculated median value represents the values of the dataset with
contradictory observations more validly and reliably.

Key words: Median, confidence, Fuzzy estimator, non-parametric
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Statistical Modeling of Strong Earthquake Occurences by Binary Dependent Hidden
Markov Model

Ozgur DANISMAN, Umay UZUNOGLU KOCER

Abstract

Hidden Markov models are stochastic processes that have mathematical applications in many areas such
as engineering, speech recognition, signal processing or seismology. It can be considered as an extension
of classical Markov models and can be defined as a two-dimensional stochastic process. The first
stochastic process is related to the hidden (latent) states and it is modeled by finite-state Markov chains.
The second stochastic process, on the other hand, is related to the observations emitted from the hidden
states of the Markov chain. The observations appear explicitly to observer after each hidden state
transition. Hence the name *hidden Markov model’ is used. The main assumption of hidden Markov
models is that; observation symbols are independent and identically distributed random variables. They
depend only on the hidden state in which they are emitted at the same time. There exist some cases
where this assumption may not be valid in practice. That is, an observation that occurs in the current
state may depend on the previous observation that occurred in the previous state. In this study, a new
type of hidden Markov model is introduced in which the current hidden state and emitted observation,
and the previous hidden state and emitted observation have a first-order Markov dependency. The model
is capable of capturing a possible first-order Markov dependency between the last and the previous steps
of the system. It is an alternative model to the classical hidden Markov model for revealing the Markov
dependency between the current and the previous binary information of the system. An experimental
study is conducted to show the performance of the proposed model compared to the classical hidden
Markov model. Besides, occurrences of strong earthquakes are modeled with both the classical hidden
Markov model and the proposed model, and the results are compared.

Key words: Hidden Markov model, Markov process, binary dependency, earthquake geology, strong
earthquake, parameter estimation
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Cereal Data Analysis to Compare the Mean Square Error Criterion of the Predictors in
Linear Mixed Models

Ozge KURAN!

!Department of Statistics, Dicle University, Diyarbakir, 21280, Turkey

Abstract

Linear mixed models are commonly preferred in the examination of grouped data include longitudinal
data, repeated measures, blocked designs and multilevel data. These data species appear in many ranges
as various as agriculture, biology, economics, manufacturing and geophysics. Although the most widely
employed prediction procedures are the best linear unbiased estimator and the best linear unbiased
predictor in linear mixed models, the procedures exist unstable and ascribe misleading outcomes under
multicollinearity condition. To avoid these undesirable outcomes, alternative prediction procedures are
introduced for linear mixed models. Some of these are the ridge predictors, the Liu predictors and the
modified ridge predictors in linear mixed models. The goal of this study is, under multicollinearity, to
confront the mean square error criterion performances of these predictors with cereal data analysis.

Key words: Linear mixed model, Liu predictor, modified ridge predictor, multicollinearity, Ridge
predictor
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Koronaviriis Anksiyete Ol¢egi Sivas ili Uygulamasi
Sebnem ZORLUTUNA!

1Sivas Cumhuriyet Universitesi, I.I.B.F. Ekonometri Boliimii, Sivas, Turkiye

Ozet

Diinya Saglik Orgiitii tarafindan 30 Ocak 2020’de, Covid-19 hastaliginin uluslararas1 kamu saghg acil
durumu oldugu agiklanmig ve 11 Mart 2020 tarihinde ise viriis pandemi, yani kiiresel salgin hastalik
olarak ilan edilmistir. Ardindan bir¢ok onlem ve uygulamalar hizli bir sekilde hayatimiza girmis,
hiikimetler tarafindan uygulanan sokaga ¢ikma kisitlamalari, siki sosyal mesafe kurallari, okul ve
igyerlerinin kapatilmasi ve siirekli artan enfeksiyon sayilari ile biitlin diinyada yasam alt iist olmustur.
Covid-19’a bagli 6liim sayis1 ve sikintilar artmaya devam ettikge yiiksek diizeyde uzun siireli korku ve
anksiyete yasayan insanlarin sayisinda da bir artis gozlemlenecegi daha once yasanan salginlardan
bilinmektedir. Yasanilan siirecte de koronaviriis enfeksiyonu olan kigileri tespit etmek icin alinacak
onlemlere blyiuk 6nem verilirken pandemiden etkilenen kisilerin ruh sagligi bakim ihtiyaglarinin
belirlenmesi nispeten ihmal edilmektedir. Bu ¢aligma, COVID-19 kriziyle iliskili olast disfonksiyonel
anksiyete vakalarini tanimlamak igin gelistirilen Koronaviriis Anksiyete Olcegini (KAO) Sivas halkina
uygulamay1 amaglamaktadir. Bdylece koronaviriisiin Sivas halki {izerinde yarattigi anksiyetinin
Ol¢iilmesi ve gerekli kisilerce toplum ruh sagliginin gelistirilmesinin saglanabilecegi diistiniilmektedir.

Anahtar Kelimeler: Anksiyete, Covid-19, Koronaviriis Anksiyete Olgegi, pandem-i, Sivas.

Abstract

It was announced by the World Health Organization on January 30, 2020 that Covid-19 disease is an
international public health emergency, and on March 11, 2020, it was declared as a virus pandemic, that
is, a global epidemic. Later, many measures and practices quickly entered our lives, and life all over the
world was turned upside down with the curfew restrictions imposed by governments, strict social
distance rules, closure of schools and workplaces, and the ever-increasing number of infections. It is
known from previous epidemics that as the number of deaths and troubles due to Covid-19 continues to
increase, the number of people experiencing high levels of long-term fear and anxiety will also increase.
While the measures to be taken to detect people with coronavirus infection are given great importance
in the process, determining the mental health care needs of people affected by the pandemic is relatively
neglected. This study aims to apply the Coronavirus Anxiety Scale developed to identify possible cases
of dysfunctional anxiety associated with the COVID-19 crisis to the people of Sivas. Thus, it is thought
that the anxiety created by the coronavirus on the people of Sivas can be measured and the necessary
people can improve the mental health of the community.

Keywords: Anxiety, Covid-19, Coronavirus Anxiety Scale, pandemic, Sivas
Giris

Koronaviriis hayvanlarda bolca rastlanan biiyiik bir viriis ailesi olarak tanimlanmaktadir. Once
hayvandan insana bulagan viriisiin insandan insana da yayilabildigi zamanla anlagilmistir. COVID-19,
yeni koronaviriis hastaliginin ismi olup, ilk kez 2019 yilinin son aylarinda Cin’de tespit edilmistir.
COVID-19 salgim1 yaygin bulasma potansiyeli, yiiksek 6liim orani, dngoriillemezligi ve alisilmadik
korunma yollar (sosyal mesafelenme, izolasyon) nedeniyle pek ¢cok boyutta krize neden olan kiiresel
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bir afettir. Travmatik etkiler yaratma potansiyeline sahip her afet gibi bu salgin da psikososyal etkileri
acisindan ele alinmalidir (Tiirk Psikologlar Dernegi Travma, Afet ve Kriz Birimi).

Diinya Saglik Orgiitii verilerine gore Eyliil ay1 sonu itibari ile diinyadaki vaka say1s1 33.249.563’e,
Olim sayis1 ise 1.000.040’a ulasirken, Tiirkiye’deki vaka sayis1 315.845%¢, 6lim sayisi ise 8.062’ye
ulagmistir. Covid-19’a bagl 6liim sayis1 ve sikintilar artmaya devam ettikge yiiksek diizeyde uzun siireli
korku ve anksiyete yasayan insanlarin sayisinda da bir artis gozlemlenebilmektedir (Guan ve ark., 2020).

Anksiyete, kisinin bir problemle basa ¢gikamama konusundaki asir1 uyarilmasini ifade eder. Belirli
bir odak noktasi olan ve tehdidin ortadan kalkmasiyla hizlica ¢6ziilen korkunun aksine, anksiyete
belirsizdir ve korkuya oranla ¢ok daha yavas kaybolur (Kalat vd., 2007). Kovid-19 salgini nedeniyle
stire¢ boyunca ve siire¢ sonrasinda insanlar ruh sagligi konusunda sikint1 yasayabileceklerdir. Fakat
koronaviriis enfeksiyonu olan kisileri tespit etmek i¢in alinacak onlemlere biiyiikk 6nem verilirken
pandemiden etkilenen kisilerin ruh sagligi bakim ihtiyaglarinin belirlenmesi nispeten ihmal edilmektedir
(Xiang ve digerleri, 2020).

Bu calismada, Koronaviriis Anksiyete Olgegi Sivas halkina uygulanmis ve uygulama sonucunda
orneklemin %11,7’sinde anksiyete varligi goriilmiistiir. Ayrica, yapilan analizler anksiyete belirtisi ile
cinsiyet, yas, gelir diizeyi, meslek, oturulan ev tiirii, kiside kronik bir hastaligin var olmasi, evde kronik
hastalig1 olan kisi varlig1 ve son 2 hafta iginde koronaviriis hakkinda diisiinme veya medya izleme siiresi
arasinda anlaml bir iliski oldugunu gostermistir.

Materyal ve Metot

Arastirma Orneklemi, basit rastgele orneklem yontemi ile segilen Sivas’ta yasayan 214 kisiden
olusmaktadir. Katilimcilara koronafobiyi 6lgmek icin kullanilan Koronaviriis Anksiyete Olgegi ve
demografik 6zellikleri iceren sorulardan olusan bir anket uygulanmistir.

Koronaviriis Anksiyete Olgegi, kisilerin koronaviriisle ilgili diisiince ya da bilgilere maruz
kaldiklarinda fizyolojik olarak buna dayali korku ve anksiyete belirtilerini ne siklikla yasadiklarina
iliskin 5 soru ve tek boyuttan olusan 5°li likert tiirlinde bir dlgektir. Puanlanmasi “0” “higbir zaman”,
“1” “Nadir, bir veya iki giinden az”, “2” “Birkag giin”, “3” “7 giinden fazla” ve “4” “son iki haftada
neredeyse her giin” seklindedir (Lee vd., 2020-a)

KAO, Lee (2020) tarafindan COVID-19 kriziyle iliskili olas1 disfonksiyonel anksiyete vakalarini
tanimlamak i¢in gelistirilmistir. Alan dizinde yer alan ti¢ farkli (Biger ve ark., 2020; Evren ve ark., 2020;
Akkuzu ve ark., 2020) uyarlama ¢alismalarinin sonucunda KAO’nin psikometrik &zelliklerinin orijinal
caligsma ile paralellik gosterdigi, Tiirk¢e’ye uyarlamada gerekli kosullarin saglandigi, giivenilir ve
gecerli bir 6l¢iim araci olarak Tiirk popiilasyonunda kullanilabilir oldugu goriilmiistiir.

Bulgular ve Tartisma

Arastirma Orneklemi, basit rastgele orneklem yontemi ile segilen Sivas’ta yasayan 214 kisiden
olusmaktadir. Tablo 1’de katilimcilarin demografik ozellikleri ve cevaplarma iliskin dagilimlar
goralmektedir.
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Tablo 1. Katilmcilarin Demografik Ozellikleri ve Cevaplarima Iliskin Dagilim

YAS f % CINSIYET f %
18-40 144 67,3 Kadin 94 47,5
41-64 65 30,4
65 ve lzeri 5 2,3 Erkek 104 52,5
Toplam 214 100,0 Toplam 198 100,0
EGITIM f % MESLEK f %
ko gretim 5 2,4 Ev Hanimi 10 4.7
Ortadgretim 19 9,0 Memur 100 47,2
Mesleki Egitim 10 4,7 Esnaf 2 0,9
Onlisans 15 71 Serbest Meslek 14 6,6
Lisans 98 46,2 Isci 27 12,7
Lisanstistu 65 30,7 Ogrenci 12 57
Toplam Diger 47 22,2
212 100,0 Toplam 212 100,0
MEDENI DURUM f % SAGLIK PERSONELI f %
Evli 157 73,4 Evet 43 20,1
Bekar 57 26,6 Hayir 171 79,9
Toplam 214 100,0 Toplam 214 100,0
GELIR f % COCUK SAYISI f %
0-1500 TL 13 6,8 Yok 77 36,0
1501-3000 TL 22 11,5 1 tane 51 23,8
3001-4500 TL 38 19,9 2 tane 71 33,2
4500 TL’den fazla 118 61,8 3 veya daha fazla 15 7,0
Toplam 191 100,0 Toplam 214 100,0
YASANILAN EV TURU f % ISEX? |Es IYASAYAN KISl f %
Apartman 127 63,2 1 kisi 19 8,9
Site 47 23,4 2 kisi 38 17,8
Miustakil 27 13,4 3 kisi 51 23,8
4 kisi 88 41,1
Toplam 214 100,0 5 veya daha fazla 18 8,4
Toplam 214 100,0
KRONIK HASTALIK ; % EVDE KRONIK ; %
VARLIGI HASTALIGI OLAN
Var 23 10,7 Var 43 20,1
Yok 191 89,3 Yok 171 79,9
Toplam 214 100,0 Toplam 214 100,0
EVDE 65 YAS USTU ; % COVID-19 TANISI ; %
YASAYAN KONDU MU?
Var 19 8,9 Evet 6 2,8
Yok 195 91,1 Hayir 208 97,2
Toplam 214 100,0 Toplam 214 100,0
. DAHA ONCE
%m’ Ilg | Ilj A?IL‘QA\'B A f % ANKSIYETE TEDAVisi f %
GORDUNUZ MU?
Var 139 65,0 Evet 11 52
Yok 75 35,0 Hayir 202 94,8
Toplam 214 100,0 Toplam 213 100,0
SQN 2 HA_FT.ADA CORONAV [RfJS HAKKINDA KAC SAAT f %
DUSUNDUNUZ/MEDYA 1ZLEDINIZ
1-3 saat 64 29,9
3-5 saat 51 23,8
5-7 saat 36 16,8
7 saatten daha fazla 63 29,4
Toplam 214 100,0
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Tablo 2’de 5 sorudan olusan koronaviriis anksiyete Ol¢egine verilen cevaplarin dagilim
goriilmektedir. Dagilimlara bakildiginda en ¢ok 2.soruda belirtilen koronaviriis hakkinda
diisiiniildiigiinde uykuya dalma ve uykuda kalma konusunda sorun yasandigi gériilmektedir. Ikinci
sirada, Korononaviriis ile ilgili haberler okudugunda veya dinlediginde bas donmesi, sersemlesme veya
baygin hissetme sorunu yer almaktadir. Ugiincii sirada, Koronaviriis hakkinda diisiiniildiigiinde veya
bilgiye maruz kalindiginda mide bulantis1 hissetme ve mide problemleri yasama; dordiincii sirada,
Koronaviriis hakkinda diisiiniildiigiinde veya bilgiye maruz kalindiginda yemek yemeye ilgiyi kaybetme
ve besinci sirada, Koronaviriis hakkinda diisiiniildiigiinde veya bilgiye maruz kalindiginda felg olmus
veya donmus gibi hissetme sikintisinin yasandigi goriilmektedir.

Tablo 2. Olgek Sorularma Verilen Cevaplarin Dagilimi

Son 2 Hafta Boyunca Nadiren Bir Son 2

Asagidaki Aktiviteleri Ne Hic Veya iki Birkag Giin 7 Gunden Haftada

Siklikta Yasadimiz? Gunden Az Fazla Neredeyse
Her Gin

1.Korononavirus ile ilgili
haberleri okudugumda veya
dinledigimde basim dondii, 155 35 19 3 2

sersemlestim veya baygin (%72,4) (%16.4) (%8,9) (%1,4) (%0.9)
hissettim.

2.Koronaviriis hakkinda

diisiindiigiim icin uykuya 133 41 32 7 1
dalma veya uykuda kalma (%62,1) (%19,2) (%15) (%3,3) (%0,5)

konusunda sorun yasadim.
3. Koronaviriis hakkinda
diisiindiigiimde veya bilgiye 190 19 2 3 0
maruz kaldigimda felg olmus | (%88,8) (%8,9) (%0,9) (%1,4)
veya donmus gibi hissettim.
4. Koronaviriis hakkinda
diisiindiigiimde veya bilgiye 168 27 16 2 1
maruz kaldigimda yemek (%78,5) (%12,6) (%7,5) (%0,9) (%0,5)
yemeye ilgimi kaybettim.
5. Koronaviriis hakkinda
diisiindiigiin}de veya -bilgiye 166 23 21 3 1
paruznagmisnite oo | ooon) | ose) | eae | w09
problemleri yasadim.

Orijinal koronaviriis anksiyete Olgegindeki >9’luk kesme puanima gore, orneklerin %2,3{
disfonksiyonel endiseli olarak simiflandirilmistir. Ancak KAO ni gelistiren Lee(2020-b), >9°un orijinal
kesme puaninin ¢ok siki olmasindan dolay1, KAO’nin makul bir duyarlilik oranina sahip olabilmesi igin
kesme puaninin  >5’e diisiiriilmesi gerektigini belirtmistir. Ciinkii orijinal KAO arastirmasi sadece
koronaviriis hakkinda anksiyete hisseden kisilerden olusurken, diger ¢aligmalarin analizinde kullanilan
orneklerde herhangi bir anksiyete dnkosulu aranmamaktadir.

Kesme puani >5 alindiginda ise, Omneklerin %11,7’si kaygi bozuklugu olanlar olarak
smiflandirilmistir. %88,3’1 ise kaygi bozuklugu olmayan kisiler olarak siniflandirilmistir. Cronbach a
degeri 0,835’ tir.

Yapilan istatistiksel analizler sonucu koronaviriise baglh anksiyete belirtisinin cinsiyete, yasa,
gelir diizeyine, meslege, oturulan ev tiiriine, kiside kronik bir hastaligin var olmasina, evde kronik
hastalig1 olan kisi varligina ve son 2 hafta i¢inde koronaviriis hakkinda diisiinme veya medya izleme
stiresine gore farklilastig1 (p<0,05) goriilmiistiir. Anksiyete varliginin anlamli bulunan degiskenlere gore
dagilimlarina bakilmistir. Tablo 3’te goriildiigii gibi kadinlarda anksiyete varligi daha fazladir.
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Tablo 3. Anksiyetenin Cinsiyete Gore Dagilimi

. Cinsiyet
Anksiyete Toplam
Kadin Erkek
Var 14 9 23
Yok 80 95 175
Toplam 94 104 198

Yasa gore bakildiginda, anksiyete goriilenlerin %48’1 41-64 yas araliginda,
araliginda, %12’si ise 65 yas ve iizerinde olanlar oldugu Tablo 4°te goriilmektedir.

Tablo 4. Anksiyetenin Yasa Gore Dagilimi

%401 18-40 yas

Yas
Anksiyete 18-40 41-64 65 ve lizeri Toplam
Var 10 12 3 25
Yok 134 53 2 189
Toplam 144 65 5 214

Tablo 5, anksiyetenin gelir diizeyine gore dagilimim gostermektedir. Buna gore, gelir diizeyi 4500
TL’den fazla olanlarda en fazla anksiyete gorilmektedir.

Tablo 5. Anksiyetenin Gelir Diizeyine Gore Dagilimi

. Gelir Dlzeyi
Anksiyete Toplam
0-1500 1501-3000 3001-4500 4500den fazla
Var 5 0 8 10 23
Yok 8 22 30 108 168
Toplam 13 22 38 118 191

Tablo 6’ya bakilarak, mesleklere gore anksiyete varliginin en fazla memurlarda gorildigi

sOylenebilir.
Tablo 6. Anksiyetenin Meslege Gore Dagilimi
Meslek
Anksiyete Ev Hanim Memur | Esnaf Is\jggisl'(t Isci | Ogrenci | Diger | Toplam
Var 4 12 1 2 3 1 2 25
Yok 6 88 1 12 24 11 45 187
Toplam 10 100 2 14 27 12 47 212

Anksiyete varligi oturulan ev tiirline gore Tablo 7’ye bakarak siralandiginda miistakil ev,
apartman ve site seklindedir.

Tablo 7. Anksiyetenin Oturulan Ev Tiiriine Gére Dagilim1

Anksiyete Otu rular_1 Ev Turd _ _

Apartman Site Mstakil Toplam
Var 8 5 10 23
Yok 119 42 17 178
Toplam 127 47 27 201

Tablo 8’de goriildiigii gibi, kronik hastaligi olan kisilerde anksiyete varlig1 yaklagik %35 iken,
kronik hastalig1 olmayanlarda ise anksiyete varlig1 yaklasik %9’dur.
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Tablo 8. Anksiyetenin Kronik Hastalik Varligina Gére Dagilimi

Kronik Hastalik
Anksiyete Var Yok Toplam
Var 8 17 25
Yok 15 174 189
Toplam 23 191 214

Evde kronik hastaligi olan kisilerde anksiyete varligi %23, evde kronik hastasi olmayanlarda ise
anksiyete varlig1 yaklasik %9 oldugunu Tablo 9’a bakarak soyleyebiliriz.

Tablo 9. Anksiyetenin Evde Kronik Hastalik Varligina Gore Dagilimi

. Evde Kronik Hasta
Anksiyete Toplam
Var Yok
Var 10 15 25
Yok 33 156 189
Toplam 43 171 214

Tablo 10’dan anksiyetenin en fazla son iki haftada 3-5 saat aras1 covid-19 hakkinda diisiiniinen
veya medya izleyenlerde goriildiigli sdylenebilir.

Tablo 10. Anksiyetenin Son Iki Hafta Ka¢ Saat Covid-19 Hakkinda Diisiiniildiigii veya Medya
Izlendigine Gore Dagilim

Son iki hafta kag saat covid-19 hakkinda diisiindiiniiz veya medya
Anksiyete izlediniz
1-3 saat 3-5 saat 5-7 saat 7 saatten daha | Toplam
fazla
Var 1 11 6 7 25
Yok 63 40 30 56 189
Toplam 64 51 36 63 214
Sonug

COVID-19'un psikolojik etkileriyle ilgili temel verileri bildiren ve saglik uzmanlari ile arastirmacilara
bu kiresel saglik kriziyle miicadele ¢abalarina yardimei olacak kisa bir akil sagligi taramasi saglayan
KAO, bu ¢aligmada Sivas halkina uygulanmistir. Uygulama sonucunda coronaviriis ile ilgili olarak
anksiyete yasayanlarin drneklemin % 11,7 si oldugu belirlenmistir.

Giliniimiizde uygulanan etkili ve yaygin olarak kullanilan sosyal mesafe 6nlemleri (Toplantilarin
iptal edilmesi - Yiiz yiize egitime ara verilmesi - Isyerlerinin kapatilmasi - Seyahatin kisitlanmasi),
karantinalarda toplumun genelinin yarar1 i¢in toplumu olusturan bireylerin kimi hak ve 6zgurliklerinin
gecici olarak kisitlanmast durumlar1 ruh sagligini etkiler ve miimkiin olan en kisa zamanda ve azami
ozenle bireysel ve toplumsal miidahaleleri igeren ruhsal destek programlarinin gelistirilmesini gerektirir
(Turkiye Psikiyatri Dernegi Ruhsal Travma ve Afet Calisma Birimi).

COVID-19 salgininin, tiim diinya i¢in mevcut akil sagligi hizmeti sunumunda ekstra bir sosyo-
ckonomik yiik haline gelecegi, ayrica kiiresel mental hastalik yiikiinii de artiracagi ifade edilebilir. Bu
nedenle yapilacak daha genis kapsamli ¢aligmalar ile toplumlarin salginin neden oldugu ruh saglig
durumlari belirlenmeli ve ilgili kisilerce gereken politikalar iiretilmelidir.

Salgin siirecinde alinan Onlemlerin insanlar iizerinde yaratmis oldugu psikolojik baskiy1
hafifletmek icin farkli ¢oziim yollarma gidilebilir. Ornegin, Cin COVID-19’a yakalanan kisilerin
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psikolojik sorunlariyla basa ¢ikmak amaciyla, internet teknolojisi kullanimi yoluyla yeni bir psikolojik
kriz miidahale modeli gelistirmistir. Bat1 Cin Hastanesi’nin bu yeni modeli, hastalara, ailelerine ve saglik
personeline psikolojik miidahale yapmak icin doktorlari, psikiyatristleri, psikologlar1 ve sosyal hizmet
uzmanlarini internet platformlarina entegre ederek destek saglamaktadir (Zhang vd., 2020).

Tesekkiir

Sherman A. Lee, “Koronaviriis Anksiyete Olgegi’nin, klinik degerlendirme ve arastirmalarda
kullanimini tegvik etmek amaciyla ¢alismaya uygun sekilde atifta bulunulmasimin otesinde, baskalart
tarafindan ¢ogaltilmast ve kullanilmasi icin resmi bir iznin gerekli olmadigini” belirtmektedir. Yazar
bu agiklamasi ile arastirmacilara 6l¢egin kullanim iznini vermistir. Bu sebeple kendisine tesekkiir
ederim.
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Determination of Best Variance-Covariance Structure in Mixed Model (Sas Proc Mixed)

with Various Parameter Estimation Methods
Adile TATLIYER TUNAZ!

!Kahramanmaras Sutcu Imam University, Agriculture Faculty, Department of Animal Science
Kahramanmaras, Turkey

Abstract

The aim of this study was to compare the covariance structures by using maximum likelihood (ML),
restricted maximum likelihood (REML) and Minimum Variance Quadratic Unbiased Estimator
(MIVQUE) in the estimation methods in repeated measures design with mixed model approach. In the
study, live weight (birth, 30th, 60th, 90th, 120th day) values of 60 head Kilis goats from birth to 120
days old were used as research data. For the purpose of evaluate of the relationship among the data,
Compound symmetry (CS), Variance components (VC), (First-order autoregressive (AR(1)),
Unstructured (UN), Toeplitz (TOEP), Heterogenous compound symetry (CSH), Heterogenous first-
order autoregressive (ARH(1)), Heterogenous toeplitz (TOEPH), First-Order Autoregressive Moving-
Avarege (ARMA(1,1)), Toeplitz With Two Bands (TOEP(2)), First-order factor analytic (FA(1)), Equal
Diagonal Factor Analytic (FA1(1)), Unstructured correlations (UNR), Banded Unstructured (UN(1)),
Ante-Depence (ANTE(1)) covariance structures were used. The most appropriate covariance structure
was selected according to 2Ln(L), AIC, AICC and BIC information criteria in modeling the relationship
between data in all three estimation methods (ML, REML and MIVQUEOQ), UN and UNR covariance
structures were determined as the most appropriate covariance structures, although they gave the same
results.

Key words: General Lineer Mixed model, parameter estimations, variance-covariance structure
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Determination of Difference between Heavy Metal Values in Vegetables Growing in

Soils Composed of Erciyes Strato Volcano by Fuzzy and Classical Variance Analysis
Kenan KILIG?, Dervis TOPUZ?

!Department of Environmental Engineering, Engineering Faculty, Nigde Omer Halisdemir University,
51240, Nigde, Turkey

?Department of Health Services Science, Nigde Ziibeyde Hanim Vocational School of Health
Services, Nigde Omer Halisdemir University, Nigde, Turkey

Abstract

In the study, we aimed to determine whether there is a difference between heavy metals found in
vegetables taken from different points within an area of approximately 2400 km2 covering the east of
Erciyes strato volcano. Due to the lack of homogeneous trial material with sufficient number of
repetitions, we applied the fuzzy and classical random blocks trial plan method. Thus, we calculated
based on the criterion of reducing errors based on uncertainties arising from differences between
treatments and material inhomogeneity. The calculations made with the fuzzy method were calculated
at the tolerance level of h = 0.5 and under the uncertainties Z (x) = 218. According to classical and fuzzy
variance analysis, it was found that the effect between products (pepper, tomato, bean, pumpkin,
eggplant) was statistically significant (P <0.05) and between heavy metals (Cd, Co, Cr, Cu, Mn, Ni, Pb,
Zn) It has been calculated that the efficacy for / products is significant at 5% error level compared to
both methods. As a result of the calculations made by both methods, a positive correlation was found
between potentially toxic zinc, chromium, copper and manganese elements in soils and vegetables, while

a negative statistical relationship was found between cadmium at rzpyegetable—Soil =

—0.53, Icrvegetable—soil — 0.29, Icuvegetable—soil = 0.40 and ry, vegetable—soil = 0.71 levels. There
is a relationship between potential toxic (Cd, Co, Cr, Cu, Mn, Ni, Pb, Zn) elements related to the study
area and potential toxic (Cd, Co, Cr, Cu, Mn, Ni, Pb, Zn) elements in vegetables. Fuzzy applications
related to determination of absence are discussed for the first time.

Key words: Heavy metal, block, experiment plan, Fuzzy two-way analysis of Variance
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Using Path Analysis to Predict Egg Weight from Egg Physical Traits of Potchefstroom
Koekoek Chicken Layer Breed

T.L TYASI*, V.R HLOKOE, K MOKOENA, K.M MOLABE, M.C MATHAPO, L.J SELALA,
M MASWANA, L.T RASHIJANE

School of Agricultural and Environmental Sciences, Department of Agricultural Economics and
Animal Production, University of Limpopo, Private Bag X1106, Sovenga 0727, Limpopo, South
Africa

Abstract

Path analysis is a mathematical tool which is utilized to examine the cause effect relationship between
independent and dependent variables. The objective of the study was to examine the direct and indirect
effects of egg physical traits viz; egg length (EL), egg width (EWD), yolk weight (YW), aloumen weight
(AW) and shell weight (SW) on egg weight (EW). About 200 eggs of Potchefstroom Koekoek layer
breed were used. Pearson correlation and path analysis were used. Correlation results indicated that EW
had a positive highly significant correlation (P < 0.05) with EWD, AW, SW and EL. Path analysis
showed that shell weight (2.14) had a highest direct effect while egg length had a higher indirect effect
on egg weight. In conclusion, path analysis results suggest that shell weight and egg length might be
used as a selection criterion during breeding to increase egg weight of Potchefstroom Koekoek layer
breed. Further studies are needed to be done using path analysis in large number of Potchefstroom
Koekoek layer breed eggs or other chicken layer breed eggs.

Key words: Correlation, direct effect, egg length, indirect effect, shell weight
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Tarim Isletmelerinde Uretim Planinda Degisiklige Etki Eden Faktorlerin Belirlenmesi
Fatma CIFTCI"", ismail CIFTCI?

“IKonya PTT Bas Miidiirliigii, Konya, Tiirkiye
?Konya Il Tarim ve Orman Miidiirliigii, Konya, Tiirkiye

Ozet

Calisgmanin temel amaci tarim isletmelerinde iiretim planinda degisiklige etki eden faktorlerin
belirlenmesidir. Bu amaca yonelik olarak Konya ili Karapmar il¢esinde faaliyet gdsteren tarim
isletmeleri toplam popiilasyonu olusturmakta olup popiilasyondan ornek ¢ekmede tabakali tesadiifi
ornekleme yontemi kullanilmis ve 72 anket yapilmustir. Yapilan anketler sonucunda tarim
isletmecilerinin tiretim planinda degisiklik yapmasina etki eden faktorlerin belirlenmesinde gegerlilik
ve givenilirlik testleri yapilmis olup 4 faktor belirlenmistir. Bu faktorler arasindaki ikili degiskenler
arasindaki birlikte degisim derecesini belirlemek i¢in korelasyon analizi yapilmis olup faktorler arasinda
farkl1 6nem seviyelerinde pozitif yonlii anlamli ve yiiksek bir iliski oldugu belirlenmistir. Son olarak
belirlenen faktor yiikleri ile tiretim kararlari arasindaki iliski lojistik regresyon ile incelenmis ve
regresyon analizi sonucunda iiretim kararlar {izerinde iklimsel, ekonomik, sosyal ve politik faktdrlerin
etkili oldugu belirlenmis ve oneriler hazirlanmstir.

Anahtar Kelimeler: Regresyon Analizi, Uretim Plani, Selguklu, Konya

Abstract

The study is to determine the factors that affect the change in the production plan in the main agricultural
enterprises. For this purpose, agricultural enterprises operating in Konya province Karapinar district
constitute the total population, and the stratified random sampling method was asked and a survey was
conducted to draw samples from the population. The questionnaires to be conducted are 4 questions that
have been used to help determine the factors that affect the operators to make changes in the production
plan and to be tested for reliability. There is a high positive and significant relationship between these
factors at different levels of significance, and correlation analysis was performed to determine the
difference between mutual variables among other factors at different significance levels. Finally, the
relationship between their loads and production decisions was examined with logistic reg, and regression
analysis revealed Programs and suggestions have been prepared in which climatic, economic, and
political influences and policies are effective on decision making.

Key words: Regression analysis, production plan, Selguklu, Konya
Giris

Bir tarim igletmesinin miitesebbisi i¢in en dnemli karar, bir iiretim dénemi icerisinde isletmesinde hangi
uretim faaliyetlerine yer vermesidir (Basar, 2004; Gokge, 2004; Arikan, 2016). Bu karar isletmenin
karsilastigi ekonomik sartlar, pazar kosullari, tiretimde kullanilan girdilerin temini agisindan 6nem arz
etmektedir. Kar amaci giiden bir igletmenin elinde bulundurdugu sinirli iiretim faktorleri ile maksimum
kar yapmay1 amaglamasi hem sosyolojik hem de ekonomik bir diislince yapisidir. Bir {iretim donemi
icerisinde bir isletmenin mevcut sartlarda en yiiksek gelire ulasabilmesi i¢in hangi tiretim faaliyetine ne
kadar yer verilecegi onemlidir. Bunun i¢in isletme planlamasina ihtiyag¢ vardir (Glinden ve Miran, 2008)
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Tarim isletmelerinin planlanmasi, belirli bir periyotta, isletmede mevcut arazi, isgiicli, sermaye
gibi iretim faktorlerinin optimal sekilde kullanilmasi igin faaliyetlerle ilgili kararlar1 kapsar ve o
isletmenin ne sekilde liretimde bulunmasi gerektiginin yollarini ortaya koymaktadir (Rehber ve Tipi,
1993; Erkus ve Demirci, 1996). Isletmelerin planlanmasi ve faaliyetlerin analizinde amag, mevcut
sartlarda miimkiin olan en yiiksek geliri elde edebilmek igin tesebbiislerin kombinasyonunu ve isletme
yontemini tespittir. Isletmecilikte ilk yapilacak is olan bu belirlemeyi toplu bir sekilde gosteren
programa plan denilmektedir (Sahin ve Miran, 2008a). isletme planlamasinda ya yeni kurulan bir
isletmenin tam organizasyonu veya mevcut bir isletmenin reorganizasyonu séz konusudur. Ancak
uygulamada isletme plani denilince, mevcut bir igletmenin reorganizasyonu akla gelmektedir. Clnki
yeni bir isletmenin kurulmasi durumuna sik rastlanilmamaktadir.

Iyi bir isletme plani; giftci ve ailesinin isgiiciiniin, isletmenin sermayesinin, iireticinin isletmecilik
kabiliyetinin etkin bigimde kullanilmasina yardim eder. Planin, mevcut sartlarda miimkiin olan en
yiiksek geliri elde edebilmek icin, isletmede hangi iiriinlerin ne Ol¢lide ve hangi yontemlerle
yetistirilecegini, bu yetistirme siirecinde iiretim faktdrlerinin optimal kombinasyonunu, yani kaynaklarin
en ekonomik olarak nasil degerlendirilecegini gosteren 6nceden hazirlanmis bir program olmasi
zorunludur (Ciftci ve ark., 2019). Kisaca planlama, iiretim faktorlerinin organizasyonunu kapsamaktadir
(Bolek ve ark., 2007; Sahin ve Miran, 2008b). Bu nedenle ¢aligmada iireticilerin iiretim planlarina etki
eden faktorlerin belirlenmesi amaglanmustir.

Metot

Calisgmanin temel amaci tarim isletmelerinde iiretim planinda degisiklige etki eden faktorlerin
belirlenmesidir. Bu amaca yonelik olarak Konya ili Karapimar ilgesinde faaliyet gosteren tarim
isletmeleriyle anket yapilmistir. Anket yapilirken tabakali tesadiifi Ornekleme yOnteminden
yararlanilmis olup isletmeler 3 tabakaya gore ayrilarak analizler yapilmistir. Buna gore 0-50 dekar
isletmelerde 6, 51-150 dekar isletmelerde 24 ve 151-+ dekar igletmelerde 42 anket olmak tlizere toplamda
72 anket yapilmistir.

Tarim isletmecilerin iretim planinda degisikligine etki eden faktorlerin belirlenmesi igin
oncelikle olceklerin gegerlilik ve giivenilirlik analizleri yapilmistir. Gilivenirlik analizi kapsaminda
Cronbach’s Alpha degeri kullanilmis olup degerin 1°¢ yakin olmas1 istenmektedir. Gegerlilik analizi
kapsamindaysa faktor analizi kullanilmustir. Faktor analizinin sonucunda elde edilen veriler teoriye
uygun olarak maddelenmis ve dort faktor altinda bir araya getirilmistir (Bayramoglu ve ark., 2019).
Faktor analizinden sonra lretim planinda degisikligine etki eden faktorler ile iiretim plani arasinda
korelasyon analizi yapilmis ve ikili degiskenler arasindaki iliski incelenmistir. Korelasyon katsayisinin
(r) hesaplanmasinda asagidaki formiilden yararlanilmaktadir. Korelasyon analizi sonucunda elde edilen
katsay1 0.20’den kiigiik ise ¢ok zayif korelasyon, 0.20 ile 0.40 arasinda ise zayif korelasyon, 0.40-0.60
aras1 orta siddetli korelasyon, 0.60-0.80 arasi1 yiiksek korelasyon ve 0.80’den biiyiik ise ¢ok yiiksek
korelasyon oldugu yorumu yapilmaktadir (Kalayci, 2010).
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Lojistik regresyon analizi, bagimli degiskenin kategorik bir yapiya sahip oldugu bagimsiz
degiskenlerin ise farklilik gosterdigi durumlarda kullanilmaktadir (Aktas ve Erkus, 2009). Bu ¢alismada
bagimli degisken olarak ele alinan iiretim planinda degisiklik iki sikli olmasindan dolayi ikili (binary)
lojistik regresyon analizi yapilmistir. Uretim planinda degisiklik 1: evet, 0: hayir olmak iizere bagiml
degisken siiflandirilmis olup, kullanilan degiskenlerin kesikli olmasindan dolay1 normallik varsayimin
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saglanmas1 zorunlu olmadigindan kullanilmasi rahat olmaktadir. Lojistik regresyon analizi olasilik
oranini temel olarak alirken, olasilik orani bir olayin ger¢eklesme veya gerceklesmeme ihtimali {izerinde
durmaktadir. Olasilik oraninin dogal logaritmasi alinarak elde edilen lojistik regresyon modelinin
parametrelerini tahmin ederken en yiiksek olabilirlik (maximum likelihood)yontemi yaygin olarak
kullanilir (Berenson ve Levine, 1996). Boylece iki degiskenli lojistik regresyon modeli,

_ exp(By + B1X) _ 1
1+exp(Bo + f1X) 1+ exp(—By — B1X)

Seklinde yazilir. Lojistik regresyon modeli yazildiktan sonra modeldeki katsayilar,

P(Y)

P(¥)
In (Q(Y)) =Po + PiXi+ BaXp + o+ BrXy
@ = eBot BiX1+ BoXot+ BnXn — oBog B1X1p B2X2 o BnXn
Q)

seklinde hesaplanir (Cokluk, 2010; Senel ve Alatli, 2014). Burada Q(Y), Q(Y) = 1- P(Y) seklinde
hesaplanir. Olasilik oranmin OR =P(Y) / Q(Y) hatirlanacak olursa her bir parametrenin odds ratio degeri
olasilik orani olarak dikkate aliir. Bu deger bagimli degiskenin, bagimsiz degiskenin etkisiyle ka¢ kat
daha fazla ve ya yiizde kag ihtimalle goriilmesi olasiligini agiklamaktadir (Ozgomak ve ark., 2005).

Tartisma

Caligma kapsaminda tarim igletmecilerinin iiretim planinda degisiklik yapmasina etki eden faktorlerin
belirlenmesinde oncelikle kullanilan sorularin gegerlilik ve glivenilirlik testlerinin  yapilmasi
gerekmektedir. Literatiirde genel anlamda ¢oktan secmeli veya likert soru tiplerinde glvenilirlik,
Cronbach Alpha testiyle dl¢timektedir (Santos, 1999; Ercan ve ark., 2007; Kartal ve Dirlik, 2016). Bu
nedenle tarim isletmecilerinin vermis olduklart cevaplara iliskin giivenirlilik testi yapilmustir.
Cronbach’s Alpha testi kullanilan 6lgekte yer alan sorularin tarim igletmecileri tarafindan dogru anlasilip
anlasilmadigini kontrol etmede yardimci olmaktadir. Yapilan Cronbach Alpha testine ait sonuclar
tabloda verilmektedir. Kullanilan 6l¢egin giivenilirlik analizinin yapilmasindan sonra gegerlilik
analizinin yapilmasi1 gerekmektedir. Literatiirde yapisal gecerliligin kullanilmasinda faktdr analizi
kullanilmaktadir (Buytikoztirk, 2002; Aytac ve Ongen, 2012). Fakat faktor analizi yapilmadan énce
kullanilan 6lgekteki verilerin uygun olup olmadigini belirlemek i¢in Kaiser-Maier Olkin (KMO) testi
yapilmalidir. KMO testine ait sonuglar tabloda verilmektedir.

Tablo 1. KMO ve Barlett’s Testi

KMO and Bartlett's Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy. 0,895
Approx. Chi-Square 1024,031
Bartlett's Test of Sphericity df 120
Sig. 0,000

KMO testinin sonuglarina gore verilerin faktor analizi i¢in uygun oldugu anlasilmistir. Ayrica
KMO testi sonucunun %21 6nem seviyesinde anlamli olmasi kullanilan verilerin normal dagildigini
gostermektedir. KMO testi sonucunda kullanilan dlgegin faktor analizine uygun oldugu belirlenmis
olup, faktor analizi ile toplam faktorleri faktér boyutlarma ayirarak daha az veri ile galisilmasim
saglamasi acisindan dnemlidir.

Faktor analizi sonucunda tarim isletmecilerinin iiretim planinda degisiklik yapmasina etki eden
faktorlere ait faktor yiikleri, varyans oranlar1 ve giivenilirlik katsayilar1 tabloda verilmektedir. Yapilan
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faktor analizi sonucunda tarim isletmecilerinin iiretim planinda degisiklik yapmasina etki eden faktorler
iklimsel faktorler, ekonomik faktorler, sosyal faktorler ve politik faktorler olarak dort gruba ayrilarak
incelenmistir. Tabloya gore iklimsel faktor boyutuna ait faktdr yiikleri 0,773 ile 0,520 arasinda
degismekte ve bagimli degiskeni agiklama giicii ise %18,86 olarak hesaplanmigtir. Boyutun giivenirlik
katsayis1 ise %0,857 olarak hesaplanmistir. Ekonomik faktorler boyutunun faktor yiikleri 0,772 ile 0,542
arasinda degismekte ve bagimhi degiskeni tek basina %17,464’iinii agiklamaktadir. Bu boyutun
Cronbach’s Alpha degeri ise 0,831 olarak belirlenmistir. Sosyal faktdrler boyutunda faktor yiikleri 0,855
ile 0,528 arasinda degisim gostermektedir. Bagimli degiskeni tek basina agiklamadaki oranm1 %15,72 dir.
Bu boyutun giivenirlik katsayisi ise 0,818 olarak belirlenmistir. Politik faktorler ise toplamda 2 sorudan
olusmakta olup, faktor yiikleri 0,890 ile 0,593 arasinda farklilik gostermektedir. Bu boyutun bagiml
degiskeni tek basina agiklama giicii %13,514 olurken, Cronbach’s Alpha degeri 0,737 olarak
bulunmustur.

Tablo 2. Faktor Analizi

Faktor Varyans Guvenirlik
Yukleri Oram Katsayilari
Diizensiz Yagis 0,789
iklimsel Dolu 0,776
Faktorler | Kuraklik 0,736 19,269 0,927
Dolu 0,721
Uriin Fiyatinda Dalgalanma 0,832
Ekonomik Gi?di Fiyatinda Da1gg1apma 0,812
Faktorler Falz Oraninda Degisiklikler 0,789 18,496 0,849
Isletme Borglari 0,781
Finansman Bulabilme 0,774
Aile Tci Tliskiler 0,841
Sosyal Is Bolima 0,798
Faktorler | Ciftci Aile Niifusundaki Degisim 0,771 16,421 0,832
Yabanci Isgiicii Bulma Giigliigii 0,742
Politik Hiikiimet Politikalarinda Degisiklik 0,890 14.423 0.764
Faktorler | Destek ve Tesviklerin Yetersizligi 0,821 ' '

Faktor analizi sonucunda tarim isletmecilerin iiretim planini etkileyen faktorler 4 faktér boyutu
altinda olusturulmustur. Bu boyutlar arasindaki ikili degiskenlerin degisim derecesini belirlemek igin
korelasyon analizi yapilmistir (Agizan ve ark., 2019). Korelasyon analizinde sonuclar +1 ile -1 arasinda
degismekte ve isaretin pozitif olmasi iki degisken arasinda pozitif ve ayn1 yonlii bir iliski oldugunu, tersi
durumunda ise negatif veya ters yonlii bir iliski oldugu sdylenmektedir.

Tablo 3. Korelasyon Analizi ile Uretim Planim Etkileyen Faktorlerin Belirlenmesi

Uretim Plant Iklimsel | Ekonomik | Sosyal Politik
Faktorler | Faktorler | Faktorler | Faktorler
. Pearson Korelasyon 1
Uretim Plamt g, oy Diizeyi (2-tailed)
klimsel Pearson Korelasyon 0,121" 1
Faktorler Onem Diizeyi (2-tailed) 0,023
Ekonomik | Pearson Korelasyon 0,270™ 0,705™ 1
Faktorler Onem Diizeyi (2-tailed) 0,004 0,000
Sosyal Pearson Korelasyon 0,301 0,532 | 0,587 1
Faktorler Onem Diizeyi (2-tailed) 0,099 0,000 0,000
Politik Pearson Korelasyon 0,482" 0,569 0,632™ 0,531™ 1
Faktorler Onem Diizeyi (2-tailed) 0,003 0,020 0,003 0,001
**_Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
***_Correlation is significant at the 0.10 level (2-tailed).
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Yapilan korelasyon analizi sonucunda iiretim planini etkileyen faktorler arasinda farkli 6nem
seviyelerinde pozitif yonlii anlamli ve yiiksek bir iliski oldugu belirlenmistir. Tarim isletmecilerinin
iiretim plani1 karari ile bu kararin degismesinde etkili olan faktorler arasindaki iliski incelendiginde ise
boyutlar arasinda %1 ile %10 arasinda anlaml ve pozitif bir yonlii iliski belirlenmistir.

Tarim isletmelerinde liretim planlarina etki eden faktorler belirlendikten sonra iliskilerin tespit
edilmesi icin lojistik regresyon analizi yapilmistir. Lojistik regresyon analizi, bagimli degiskenin
kategorik bir yapida oldugu zamanda kullanilmakta olup, ¢alisma kapsaminda bagimli degiskenin 0 ve
1 olmak iizere 2 sikli olmasindan dolayi ikili(binary) lojistik regresyon analizi kullanilmistir (Kendirli
ve Cankaya, 2016). Buna gére modelde yer alacak bagimli degisken tarim isletmelerinin {iretim planinda
degisiklik olarak belirlenmistir. Bagimsiz degiskenler ise iklimsel, ekonomik, sosyal ve politik faktorler
olarak belirlenmistir. Bagimli degisken olarak alinan iiretim planinda degisliklerin yapilmasi “1” ve
iretim planinda degisiklik yapmayanlar “0” olarak kodlanmistir. Yapilan lojistik regresyon analizi
sonucunda bagimsiz degiskenlerin bagimli degiskeni agiklama giicii olan R2 %68 olarak belirlenmistir.
Elde edilen bu deger ile bagimsiz degiskenlerin bagimli degiskeni agiklama giicii %68 olarak
bulunmustur. Bulunan bu degerin anlamli olup olmadigini belirlemek i¢in F testi yapilmaktadir. F testi
modelin gecerli olup olmadigini gostermektedir. Yapilan F testi sonucunda modelin %1 anlam
diizeyinde istatistiki agidan 6nemli oldugu belirlenmistir.

Tablo 4. Modeldeki Degiskenlerin Katsayilar

Katsayilar | Standart Hata | Wald df | Onem Diizeyi Ve;')é)gl:rsilhk
Iklimsel Faktorler 2,258 1,546 1,232 1 0,098 1,232
Ekonomik 1,221 0,752 2554 | 1 0,003 0,875
Step 1° Faktorler
Sosyal Faktorler 2,845 0,842 2,245 1 0,045 2,523
Politik Faktorler 1,143 0,745 1,235 1 0,008 6,423
Constant -23,215 6,802 25,112 1 0,000 0,000

Modelde yer alan degiskenlere ait katsayilarin ve bunlarin énem diizeyleri tabloda verilmistir.
Buna gore bagimsiz degiskenler iklimsel, ekonomik, sosyal ve politik faktorler gostergelerinin hepsi
istatistiki olarak anlamli belirlenmistir. Ayrica modelde yer alan bagimsiz degiskenlerde meydana
gelecek olan degismelerin bagimli degiskeni nasil etkileyecegi veren olasilik degeri Exp(B) ile
gosterilmektedir. Ornegin; iklimsel faktdrler degiskeninin olasilik degeri 1,232 olarak belirlenmistir.
Yani iklim degisikliginde meydana gelecek %100°1iik bir artis ile tiretim planinin degisme olasilig1 %23
oraninda artmaktadir. Ya da iklim degisikligi bir kat artarsa, tiretim planinda degisiklik olasiligini da
2,880 kat artacaktir. Nitekim tarim sektorii iklime yiliksek baglilik gosteren bir sektor olup iklimsel
faktorlere bagli olarak rekolte kayiplari yasanmakta ve dolayisiyla da fiyat dalgalanmalari siklikla
gorlilmektedir. Bir diger degisken olan ekonomik faktdrde ise durum benzerlik gostermektedir. Buna
gore ekonomik faktorlerde meydana gelecek %100°1iik bir artis ile iiretim planinin degisme olasilig
%14 artmas1 beklenmektedir. Ozellikle girdi maliyetlerinde yiikselme ve isletmelerdeki sermaye devir
hizlarinin diislik olmasi tarimsal iiretimdeki planlamalar sinirlandirmaktadir. Bu kapsamda potansiyel
sermayeye uygun ve girdi maliyetlerini minimize edecek Uretim faaliyetlerine yer verilmesi
gerekmektedir. Sosyal ve politika faktorlerin de benzer dzellikler goriilmekte olup sosyal faktorlerde
meydana gelecek %100°1iik bir artis iiretim planindaki degisikligi %152 artirma olasilig1 bulunmaktadir.
Ayni sekilde politik faktorlerde de meydana gelecek %100’lik bir artis {iretim kararlarii %542
oraninda degistirecegi sonucuna ulasiimaktadir.

Sonug olarak uretim kararlar: tizerinde politik faktorlerin daha etkili oldugu séylenebilmektedir.
Ozellikle devlet desteklemelerinin, tesviklerin ve yatirim kararlarmin bolge ve isletme planlamalari igin
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onemli oldugu belirlenmis olup, isletme Gl¢eklerine, sermayesine, iklimine ve toprak sartlarina uygun
iiretim planlamalarinin yapildigi ifade edilmektedir.

Sonug

Planlama, Yénetimin bir fonksiyonu olarak isletmelere miidahale etmenin bir seklidir. Isletmelerin
amaclarmna ulasmas icin birden fazla secenek olabilir. Isletmenin amacina ulasmasinda en kisa zamanda
ve en etkin kaynak kullanim ile hangi secenegin uygulanacaginin belirlenmesi planlama olarak ifade
edilmektedir. Tarim isletmeleri de ekonomik bir birim olarak tanimlanmakta olup, kar amacina yonelik
faaliyet gostermektedirler. Nitekim kari maksimize etmek igin tarim isletmeleri sahip olduklar
kaynaklar iiretim faaliyetlerine gére dagilimini yapmasi gerekmektedir. Hangi iiretim faaliyetine ne
kadar yer verilecegi planlama fonksiyonu icerisinde yer almaktadir.

Uretim planlamas1 yapilabilmesi igin éncelikle {iretim maliyetlerini hesaplanmasi gerekmektedir.
Bunun yaninda kredi kullanimi ve geri 6demesinin planlamasi, yatirimlarin planlanmasinda treticiler
iiretim maliyetlerine ihtiya¢ duymaktadirlar. Bu kapsamda illere ve bolgelere gore tretim maliyetlerinin
yani sira isletme bazli iiretim maliyetlerinin hesaplanmasi gerekliligi ortaya ¢ikmaktadir.

Uretim maliyetlerinin yan sira; iklimsel, ekonomik, sosyal ve politik faktdrleri bir biitiin olarak
dikkate alarak Gretim bolgelerinin kararlastirilmas1 gerekmektedir. Bu bdlgelerde ekolojik
istekliliklerine ve ekonomik getirisi yiiksek olan iirlinlerin yetistiriciligi planlanmasi gerekmektedir.
Ayrica bu bolgelerde faaliyet gosteren isletmelere yonelikte stirdiiriilebilir nitelikte desteklemelerin ve
yatirim desteklerinin verilmesi gerekmektedir.

Son olarak iiretim planlamalarinda yardimei olacak sekilde iireticilerin yonetim, finansman, girdi
kullanimi, teknik bilgi vb. konularda egitim ve yayimm faaliyetlerine katilimlarinin saglanmasi
gerekmektedir. Bu kapsamda bu bolgelerde ihtiyaglarin karsilanmasi dogrultusunda iireticilere egitim
caligmalar1 diizenlenmelidir.
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Abstract

The main purpose of this study is to determine the bread consumption and habits of the households
living in Konya. For this purpose, a survey was conducted with 101 households determined in the
Selcuklu district of Konya province according to the proportional sampling method. The classification
made by taking into consideration the in- come criteria that was interpreted by analyzing the survey
results. Accordingly, the distribution of households by income groups is similar. At the same time, the
average price of bread was 1,10 TL with a rate of 68%, and the preferred bread weight was 200 g with
a ratio of 43%. Although 58% of consumers change according to income groups, they stated that bread
is of good quality. It has been determined in the scope of the study that daily bread consumption
amount is 1-3, with an average rate of 78%, 40% ovens are preferred in the selection of bread purchase
areas, and special attention is paid to quality when buying bread.

Key words: Bread, bread consumption, consumption habits, Selcuklu, Konya
Introduction

Bread was first produced in Egypt in the 4000s BC and has been one of the most consumed foods with
an increasing consumption until today (Parimala and Sudha, 2015). Bread, which has an important
place in our tables, is a basic food item due to its features such as simple production technology, being
cheaper and easier to provide than other foodstuffs, and also being nutritious and satisfying. According
to the Turkish Food Codex Regulation "Bread and Bread Types Communiqué, the definition of
bread; It is a product made to bread wheat flour with drinkable water, salt, yeast and additives
permitted in the “Turkish Food Codex Regulation, if necessary (Anonymous, 2012).

Bread consumption varies depending on some factors such as gender, age, profession, income
levels and habits of individuals (Daglioglu, 1998). Bread consumption varies according to different
regions, age and income groups. Turkey in regional consumed in bread quantity of the Black Sea
region of 356 g / person / day, Thrace, Marmara, Aegean Coast of 391,2 g / person / day, in Central
Anatolia 407,2 g / person / day, South Anatolia and Eastern Anatolia It has been determined as 442,4
g / person / day in the region (Dogan, 2003). Soil Products Office report results according to his
research center in 12 provinces in Turkey in 2008 and the average per capita bread consumption in
Turkey was determined to be approximately 333 g (TMO, 2008).

The main purpose of this study is to determine the bread consumption and habits of households
in Konya Selguklu District, and to determine the willingness of consumers to pay for bread . A survey
has been conducted for this main purpose and the results obtained have been evaluated by being
subjected to statistical analysis. In the study, the consumption amount of bread, which has a great
place and importance in our daily life, and the criteria taken into consideration in bread preference
were examined.
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Material and Method

This study was carried out in 2019 to determine the bread consumption habits of households living in
Konya Province Selcuklu District. The data used in the study belong to 101 households. The following
proportional sampling method was used to determine the sample volume. According to these criteria,
the sample volume was found to be 92 with 95% confidence interval and 10% margin of error. However,
the number of surveys was completed to 101 in order to increase the accuracy of the data. Within the
scope of the study, the socio-economic characteristics of the consumers, their
income levels , bread consumption behaviors were determined according to the percentages
method, and the factors that consumers pay attention to while buying bread and the factors that
negatively affect individuals in the sale of bread were examined with Likert-type questions . In addition,
the Conditional Assessment method was used to determine the willingness of consumers to pay extra
against competitive products. The conditional assessment method used in the research is basically a
survey method. In the application of the method, by creating a hypothetical market for any
environmental goods or services that cannot be bought or sold in the market, the benefits to be obtained
by the people from the said goods or services are presented to the people selected for the survey with a
scenario and in return for the benefit obtained from the use or consumption of this good or service. It is
learned how much they want to pay (Carson, 2000; Yildirim, 2014). In this context , Willingness To
Pay (WTP) method was used to determine the willingness of consumers to pay .In general, the function
of the Willingness To Pay (WTP) curve developed in the EBM studies is as shown below (Maalouf et
al., 2004).

WTP =B'x+¢

WTP =
=1 ise u0< WTP<ul, D
=21se pl<WTP<p2, ..............
=101ise p9 < WTP

Here p is a parameter representing a threshold that separates categories in the observed
variable. Probability can be written after the equations.

Prob (WTP =0)=®(-8 %)...............
Prob(WTP =10)= 1- ®(p110—- B x). 2)

Willingness to pay is listed in eleven (11) categories in the study. Accordingly, those who do not
want to pay at all (0), those who want to pay 10% (1), those who want to pay 20% more (2), those who
want to pay 30% more (3), those who want to pay 40% more (4), those who want to pay 50% more ( 5),
those who want to pay 60% more (6), those who want to pay 70% more (7), those who want to pay 80%
more (8), those who want to pay 90% more (9), and those who want to pay 100% more (10).

Research Findings and Discussion
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Socio-Economic Characteristics of the Families Examined

Bread is among the most consumed food products by households. Bread has an important place in
the households ' budget in both macro and micro aspects.
Households public budget important a place must be the inflation bread causes you to have the highest
weight in the basket. As a matter of fact, in many studies, the share of bread in household budget
was determined as  11.93% (DIE, 2004). In this context, the bread consumption behavior of
households by income in work were examined.

First, social characteristics of households were examined in the study. As a matter of fact, social
characteristics are among the most important factors determining consumption behavior. In this
context, the average household size of the households in Selcuklu district of Konya province was
determined as 3.41 persons. 48.55% of the population is men and 51.45% is women. In addition, when
the household population structures by income groups are examined, it was determined that there are
differences between the groups. As a matter of fact, the population has increased in households with
a monthly income of up to 6,500 TL, while the population has decreased in those with a monthly
income of more than 6,500 TL.

One of the most important parameters of the modern world is education. The importance of
education is increasing day by day. However, educational status positively affects consumption
habits. As the educational status of the consumers increases, their consumption habits become more
conscious and their desire for healthy eating increases. In addition, the most important factor
determining income is education. As can be seen in Table 2, consumers with a high level of education
have a high income level. Within the scope of the study, it was determined that the higher the education
level, the higher the income level and the parallel increase in the income level decreased the bread
consumption. While the average daily bread consumption in the household is 2 if the population is
mainly university and high school graduates, the average daily bread consumption is more than 6 if
the population is mainly primary and secondary school graduates.

Depending on the income level of consumers, the price paid for bread differs. It has been
determined that the higher the income level, the higher the price paid for bread. Households (70%)
with a monthly income of up to 6.500 TL pay 1,1 TL for bread, while households with a monthly
income higher than 6.500 TL (50%) pay 1,25 TL (Figure 1). Households with high education and
income prefer to pay 13,63% more for bread than households with low income. It is known that food
safety (quality, packaging, hygiene, health, etc.) is the main reason why households with a monthly
income higher than 6.500 TL pay 1,25 TL or more for bread. In addition, when the weight of the
preferred breads was examined, it was determined that the consumers preferred maximum 200 grams
of bread.
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Figure 1. Price and Weight of Bread Purchased

As in every product, quality is very important in bread consumption. Consumers' desire to
consume healthy products increases and quality bread production is encouraged
accordingly. However, the opinions of the households regarding the quality of the breads produced
under the current conditions differ. Within the scope of the study, 58,42% of households thought that
the quality of bread was sufficient, while 41,58% of them thought that the quality of the bread was not
sufficient (Table 1). As a matter of fact, according to the results of a similar study, 47,12% of
consumers think that the quality of the bread is sufficient, while 52.88% think that it is poor quality
(Yurdatapan, 2014).

Table 1. Quality Assessment of Bread (Number, %)

Income Groups (TL) Yes No Total
Number Rate Number Rate Number Rate
1000-2499 12,00 48,00 13,00 52,00 25,00 100
2500-4499 35,00 70,00 15,00 30,00 50,00 100
4500-6499 6,00 33,33 12,00 66,67 18,00 100
6500-+ 6,00 75,00 2,00 25,00 8,00 100
Average 21,84 58,42 12,94 41,58 34,78 100

Bread consumption has a very important place in human nutrition. When 200 grams of bread is
consumed a day, on average, 35 percent of the energy required for a person, 25 percent of protein, 66
percent of vitamin B1 and 55 percent of the fiber need are met. At the same time, the most vital
nutritional sources of a person such as magnesium, potassium, sodium, vitamin A, vitamin E, vitamin
B1, vitamin B2, vitamin B6, niacin, copper, zinc, iron and phosphate are provided by bread
consumption (Anonymous, 2020) . Within the scope of the study, the amount of bread consumption
of consumers with high income levels is decreasing. While the amount of bread consumed per person
per day in low and middle income households is on average 220 g, the daily bread consumption of
consumers in high-income households is 180 g. It is known that a healthy individual should consume
an average of 6-7 slices of bread and each slice is 28 grams. In this context, it is said that a healthy
individual should consume an average of 182 gr between 168 and 196 gr (Anonymous, 2019). In
addition, it is determined that households with high income levels meet the nutrients contained in
bread from other foods, and the rate of encountering health problems caused by excessive bread
consumption is also low.
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Table 2. Daily Amount of Bread Consumed in Households (Number, %)

Income Groups (TL)
Factors 1000-2499 2500-4499 4500-6499 6500-+ Average
Number 17,00 38,00 16,00 8,00 26,50
1-3 (Piace) Rate 68,00 76,00 88,89 100,00 78,22
Number 6,00 11,00 2,00 - 7,29
4-6 (Piace) Rate 24,00 22,00 11,11 - 18,81
Number 1,00 1,00 - - 0,74
7-10 (Piace) Rate 4,00 2,00 - - 1,98
Number 1,00 - - - 0,25
10-+ (Piace) Rate 4,00 - - - 0,99
Number 25,00 50,00 18,00 8,00 34,78
Total Rate 100,00 100,00 100,00 100,00 100,00

One of the most important criteria affecting the consumption habits of consumers is the places
where they buy the products. Reasons such as hygiene conditions and healthy production affect the
purchasing decisions of individuals. Within the scope of the study, bakeries are the leading
places where households prefer to buy bread with a rate of 40,50%. The most important reason to
prefer ovens is quality. In other studies, it was determined that 64,1% of consumers bought bread
from bakeries, 15,4% from grocery stores, 14,6% from markets and 1% from supermarkets (Inan,
2013).

Table 3. Where to Buy Bread (Number, %)

Income Groups (TL)
VWhere to Buy Bread 10002499 | 25004499 | 4500-6499 6500+ Average
Number 7,00 17,00 11,00 6,00 12,58
Bakery Rate 28,00 34,00 61,11 75,00 40,59
Number 12,00 17,00 3,00 1,00 12,00
Grocer Rate 48,00 34,00 16,67 12,50 32,67
Number 5,00 11,00 2,00 1,00 7,12
Market Rate 20,00 22,00 11,11 12,50 18,81
Number - 3,00 2,00 - 1,84
Supermarket Rate - 6,00 11,11 - 4,95
Number - 1,00 - - 0,50
fwr;‘s];?mg t Rate ; 2,00 ; ; 0,99
Number 1,00 1,00 - - 0,74
Other Rate 4,00 2,00 - - 1,98
Number 25,00 50,00 18,00 8,00 34,78
Total Rate 100,00 100,00 100,00 100,00 100,00

The reasons why consumers prefer bread purchasing places are given in Table 6. In terms of
accessibility, it was determined that being close to home was the most preferred reason at 42,57%,
while price and habits constituted the reasons to prefer it at 7,92%. In a study conducted in the province
of Istanbul, it is seen that it constitutes the reason for habituation at the rate of 19,60% and the reason
for choosing price at the rate of 3,50% (Ertiirk, et al., 2010).
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Table 4. The Reason For Choosing Where To Buy Bread (Number, %)
Income Groups (TL)

Factors 10002499 | 2500-4499 | 4500-6499 | 6500+ | Average
orice Number 4,00 2,00 1,00 1,00 2,24
Rate 16,00 4,00 5,56 12,50 7,02
ouality Number 6,00 19,00 11,00 4,00 1317
Rate 24,00 38,00 61,11 50,00 39,60
Habit Number 1,00 5,00 2,00 - 3,08
Rate 4,00 10,00 11,11 - 7,02
lose to Home _ INumber 14,00 22,00 4,00 3,00 15,31
Rate 56,00 44,00 22,22 37,50 42,57
Other Number - 2,00 - - 0,99
Rate - 4,00 - - 1,98
ol Number 25,00 50,00 18,00 8,00 34,78
Rate 100,00 100,00 100,00 100,00 100,00

Among the most important criteria affecting the bread preference of households is the relationship
between price and health. White bread is preferred more than other bread types by households with low
and middle income because it contains easily accessible nutrients in terms of raw materials and is
cheaper than other bread types in terms of price. Whole wheat bread is healthier than other bread types
with its natural nutrients. It was determined within the scope of the study that it is preferred more by
high-income households because it is more expensive than other bread types in terms of price.

Table 5. Preferred Bread Types (Number, %)

Factors Income Groups (TL)
1000-2499 2500-4499 4500-6499 6500-+ Average
\White bread Number 21,00 40,00 10,00 4,00 27,10
Rate 84,00 80,00 55,56 50,00 74,26
\Wholemeal Number - 4,00 1,00 - 2,16
bread Rate - 8,00 5,56 - 4,95
Whole  White [Number 2,00 4,00 7,00 4,00 4,04
Bread Rate 8,00 8,00 38,89 50,00 16,83
'Tandoori Number - 2,00 - - 0,99
Bread Rate - 4,00 - - 1,98
Number 2,00 - - - 0,50
Other Rate 8,00 : - - 1,98
Total Number 25,00 50,00 18,00 8,00 34,78
Rate 100,00 100,00 100,00 100,00 100,00

Bread consumption status varies according to the consumption habits of individuals. When the
non-consumption of bread is examined, it is seen that mold with the rate of 54,46% is the cause of the
most mold and the least distortion of its appearance with the rate of 2,97%. In a research conducted in
the province of Isparta, molding, change in taste, hardening or crumbling, in turn, were determined as
indicators that the bread was too stale to be eaten (Ertiirk, A et al., 2010).
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Table 6. The Condition of Not Consuming Bread (Number, %)

Income Groups (TL)

Factors 1000-2499 | 2500-4499 | 4500-6499 | 6500+ | Average
I Moldy Number 13,00 28,00 8,00 6,00 18,98
Rate 52,00 56,00 44,44 75,00 54,46
Number 4,00 4,00 1,00 - 3,15
If the taste has changed Rate 16,00 8.00 5.56 - 8.91
If Hardened and Crumbled Number 6,00 13,00 7,00 1,00 9,25
Easily Rate 24,00 26,00 38,89 12,50 26,73
Image Is Distorted Number 1,00 1,00 - 1,00 0,82
Rate 4,00 2,00 - 12,50 2,97
Number 1,00 4,00 2,00 - 2,58
If the Day It Is Not Wasted Rate 4,00 8.00 1111 - 6.93
Total Number 25,00 50,00 18,00 8,00 34,78
Rate 100,00 100,00 100,00 100,00 100,00

Households peoples while bread attention that matters Table 9 5’s indentation scaling with
consumers when evaluated (4,79/5) for the best cooked not be, (4,60/5) of them hygienic attention to
be sold under the conditions determined they were.

Table 7. Considerations When Buying Bread (Number, %)

Factors 5 4 3 2 1 Average Rate (%)
\When hygienic conditions 3,76 0,63 0,09 0,08 0,02 4,58 91,68
are produced

\When sold in hygienic 3,71 0,71 0,12 0,04 0,02 4,60 92,08
conditions

Well cooked 4,06 0,71 - 0,02 - 4,79 95,84
To be warm and fresh 2,33 1,35 0,30 0,14 0,03 4,14 82,77
Appearance 3,07 1,23 0,12 0,06 0,01 4,49 89,70
Without additives 3,27 0,75 0,15 0,14 0,04 4,35 86,93
To be nutritious 3,12 1,15 0,15 0,06 0,01 4,49 89,70
To be cheap 1,29 0,71 0,30 0,36 0,29 2,94 58,81

(5: It Bothers so much, 4:Bothers, 3:No Idea, 2:Insignificant, 1: It doesn't matter at all)

The reasons disturbing the consumers in the sale of bread When evaluated with 5-point Likert
scaling in Table 10, (4,56/5) of the consumers are uncomfortable with the dust because the bread is
open to the top, (4,54/5) is seen.

Table 8. Reasons that Disturb Consumers in the Sale of Bread (Number, %)

Factors 5 4 3 2 1 Average | Rate (%)
Sale of Breads 3,66 0,67 0,12 | 0,06 | 0,03 4,54 90,89
Contact with dust due to its open top 3,76 0,67 0,06 | 0,04 | 0,03 4,56 91,29
Bread crates open top shipping way 3,56 0,71 0,06 | 0,10 | 0,04 4,48 89,51
Bakers not paying attention to hygiene 3,66 0,63 | 0,18 | 0,00 | 0,05 4,52 90,50

(5: It Bothers so much,4:Bothers,3:No Idea,2:Insignificant,1: It doesn't matter at all)
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Table 9. Consumer Willingness to Pay for Bread Probit Analysis (Number, %)

Estimate Std. Wald Degree of Level of 95% Confidence Interval
Error Freedom Importance  Lowest Limit  Highest Limit
[WTP =0,00] -0,161 0,473 0,116 1 0,733 -1,088 0,766
[WTP =1,00] 2,052 0,369 30,886 1 0,000 1,328 2,775
[WTP =2,00] 2,718 0,374 52,789 1 0,000 1,985 3,451
[WTP = 3,00] 3,432 0,382 80,589 1 0,000 2,683 4,182
[WTP =4,00] 3,775 0,387 95,099 1 0,000 3,016 4,533
[WTP =5,00] 4,034 0,391 106,357 1 0,000 3,267 4,801
[WTP =6,00] 4,547 0,401 128,335 1 0,000 3,76 5,334
[WTP =7,00] 4,638 0,404 132,128 1 0,000 3,847 5,429
[WTP =8,00] 4,717 0,405 135,347 1 0,000 3,922 5,512
[WTP =9,00] 4,758 0,407 136,987 1 0,000 3,961 5,555
Household Size -0,063 0,031 3,974 1 0,046 -0,124 -0,001
Age 0,175 0,040 18,916 1 0,000 0,096 0,253
Marital status 0,328 0,066 24,557 1 0,000 0,198 0,458
Income status 0,115 0,057 4,020 1 0,045 0,003 0,227
Profession 0,027 0,019 2,062 1 0,151™ -0,010 0,064
Education 0,285 0,038 56,648 1 0,000 0,211 0,360
Gender 0,177 0,114 2,419 1 0,120" -0,046 0,400

According to the results of the probit analysis, all parameters in the model except occupation
and gender were considered important because the significance levels of the int statistics values
were less than 10 % . According to the results of the probit analysis, an inverse relationship was
determined between the size of the household and the willingness to pay for bread. As a matter of fact,
as the number of households increases, bread consumption will increase, thus household expenses will
increase. A positive correlation was found between age, marital status, income and education
parameters among other variables and willingness to pay for bread.

Conclusions and Recommendations

Bread consumption habits of households in Selcuklu District of Konya Province, which is the research
area, were examined. According to the findings of the study, the average price of bread was found to
be 1,15 TL, and it was determined that 68,32% of the consumers bought bread for 1,10 TL. It has been
determined that consumers prefer maximum 200 grams of bread from existing breads sold in the
market, and it is seen that they consume the most white bread compared to other bread groups. In the
research, it was determined that the quality of the bread was sufficient at the rate of 58,42%, and it
was determined that the place where consumers preferred to buy bread the most due to this criterion
was the bakeries. The main thing that households pay attention to when buying bread is that it is
cooked well and that it is sold under hygienic conditions. As a result of the information obtained within
the scope of the study, it is revealed that bread is a staple food, regular inspection of bread production
and sales places, encouragement of quality bread production, and awareness of healthy bread
consumption. It is thought that a great contribution to the economy of the country will be made if the
public is made aware of the preservation and utilization methods of bread and the awareness of
preventing bread waste is brought to society and individuals.
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Sulama Organizasyonlarinin Yonetim Sekillerine Gore Etkinliklerinin Belirlenmesi
Siiheyla AGIZANY, Zeki BAYRAMOGLU?, Kemalettin AGIZANY, Merve BOZDEMIR!

1Selguk Universitesi Ziraat Fakiiltesi Tarim Ekonomisi Boliimii, Konya, Turkiye

Ozet

Su; kit ve stratejik dneme sahip dogal kaynaklardan biri olup canlilarin yasami ve tarim sektorii igin
vazgecilmezdir. Kullanim alaninin (tarim, sanayi, evsel kullanim, enerji tiretimi, balik¢ilik, vb.) genis
olmasi ve niifusun her yil artmasi su kaynaklaria olan talebi artirmaktadir. Diinyada ve Tiirkiye’de su
tiiketiminin yaklasik %70’1 tarim sektoriine ait olup sektdrde siirdiiriilebilir su kullaniminin saglanmasi
su yo6netimiyle miimkiindiir. Su yOnetimi ise yerel diizeyde tarim sekt6riine su saglayan sulama
kooperatifleri, sulama birlikleri, belediyeler ve koy tiizel kisiliklerinin etkinliklerinin belirlenmesi ve
artirllmasiyla gergeklestirilebilir. Bu nedenle ¢alismada sulama organizasyonlarinin yonetim sekillerine
gore etkinliklerinin karsilagtirmali olarak belirlenmesi amag¢lanmistir. Bu amacin gergeklestirilmesinde
“Malmquist Toplam Faktdr Verimliligi” analizinden yararlanilmis olup sulama organizasyonlarinin
tahsil ettikleri su ticretleri ve diger gelirlerinin toplamindan olusan “toplam gelir” ¢ikt1 olarak,
organizasyonlarda ¢alisan daimi-gegici personel, sulama masraflari, personel giderleri, diger giderler,
sulanan arazi, sulama hatti, sebeke tipleri ile sulanan arazi miktar1 ise girdi olarak modele dahil
edilmistir. Calisma birincil ve ikincil verilerden olusmakla birlikte birincil veriler Konya Kapali
Havzasi’nda faaliyet gosteren ve drnege secilen 67 adet sulama organizasyonundan anket uygulamasiyla
elde edilmistir. Elde edilen veriler sonucunda 2016-2018 yillar1 arasinda sulama kooperatiflerinin teknik
etkinliklerinin 1, diger organizasyonlarin ise 1’in altinda oldugu belirlenmistir. Nitekim sulama
kooperatiflerinin iki zaman periyodu arasindaki etkinlik degisimlerinde toplam faktér verimliligi
degisimi 2017 y1linda bir dnceki yila gore 0,52 ve 2018 yilinda ise bir 6nceki yila gore %29’luk bir artig
ile 0,67 olarak belirlenmistir. Teknik etkinlik agisindan 2016-2018 yillar1 arasinda belediyelerin 0,63-
0,64 arasinda, koy tiizel kisiliklerinin 0,82-0,88 arasinda deger aldiklar1 belirlenmistir. Bir diger
organizasyonda (sulama birliklerinde) ise teknik etkinlik 0,25 olarak tespit edilmistir. Analiz sonucunda
sulama birliklerinin, organizasyonlar arasinda en diisiik etkinlige sahip oldugu belirlenmistir. Sonug
olarak sulama organizasyonlarinin kapasitelerini istenilen seviyede kullanamadiklar1 ve bu nedenle
ivedilikle yapisal 6nlemlerin alinmasi gerektigi tespit edilmistir.

Anahtar kelimeler: Etkinlik, Malmquist toplam faktor verimliligi, su yonetimi, sulama
organizasyonlari, sUrdtrulebilir su kullanimi

Determining the Efficiency of According to the Management Types of Irrigation

Organizations

Abstract

Water; it is one of the scarce and strategically important natural resources and is indispensable for the
life of living things and the agricultural sector. The wide usage area (agriculture, industry, domestic use,
energy production, fishing, etc.) and the increase of the population every year increase the demand for
water resources. Approximately 70% of water consumption in the world and Turkey belong to the
agricultural sector, ensuring sustainable water use in agriculture, water management is possible. Water
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management can be realized by determining and increasing the efficiency of irrigation cooperatives,
irrigation unions, municipalities and village legal entities that provide water to the agricultural sector at
the local level. For this reason, it is aimed to comparatively determine the effectiveness of irrigation
organizations according to their management styles within the scope of this study. In the realization of
this goal, "Malmquist Total Factor Efficiency” analysis was used and the "total income™ consisting of
the sum of water fees and other revenues collected by irrigation organizations was included in the model
as output, while permanent-temporary personnel working in organizations, irrigation expenses,
personnel expenses, other expenses, irrigated land , irrigation line, network types and the amount of
irrigated land were included in the model as inputs. Although the study consists of primary and
secondary data, the primary data were obtained through a survey application from 67 irrigation
organizations operating in Konya Closed Basin. As a result of the data obtained, it was determined that
the technical efficiency of irrigation cooperatives was 1, and other organizations were below 1 between
2016-2018. As a matter of fact, the total factor productivity change in the efficiency changes of irrigation
cooperatives between the two time periods was determined as 0.52 in 2017 compared to the previous
year and 0.67 in 2018 with an increase of 29% compared to the previous year. In terms of technical
efficiency, it was determined that between the years 2016-2018, municipalities received values between
0.63-0.64 and village legal entities between 0.82-0.88. In another organization (irrigation unions), the
technical efficiency was determined as 0.25. As a result of the analysis, it was determined that irrigation
unions have the lowest efficiency among organizations. As a result, it was determined that irrigation
organizations could not use their capacity at the desired level and therefore structural measures should
be taken urgently.

Key words: Efficiency, Malmquist total factor efficiency, water management, irrigation organizations,
sustainable water use

Giris

Canlilarin yagsamasi i¢in hayati 6neme sahip olan su; insanlar, bitkiler ve hayvanlar i¢in temel besin
maddelerindendir. Insan viicudunda kan dolasiminin olabilmesi ve zararli maddelerin disar1 atilabilmesi
igin suya ihtiya¢ duyulurken, bitkilerde ise tohumun ¢imlenmesi, gubre-ilag gibi girdilerin etkinliginin
artirtlmasi, birim alanda verimliligin saglanmasi i¢in suya ihtiya¢ duyulmaktadir. Dolayisiyla su, diger
dogal kaynaklar gibi ekonomik degere sahip olmakla birlikte fizyolojik agidan da 6nemlidir. Su
kaynaklarinin sinirli olmasi ve kullanim alaninin genis olmasi nedeniyle tizerindeki baski niifus artiginin
da etkisiyle giderek artmakta, temiz-kullanilabilir suya erisim zorlagsmaktadir. Bu nedenle su sikintisinin
yasanmasi tarim sektorii basta olmak iizere tiim kullanim alanlarini olumsuz yonde etkilemektedir.
Nitekim tarim sektorli insanlarin besin ihtiyacini karsilamasi agisindan stratejik oneme sahiptir.
Dolayisiyla suyun en fazla (%70) kullanim alan1 olan tarim sektdriinde, su olmadan niifusun ihtiyaglarini
karsilamak imkansizdir (FAO AQUASTAT, 2019). Yasamin devamlilig: i¢in ihtiyag¢lar1 karsilamanin
yolu ise siirdiiriilebilir su kullanimi ile miimkiindiir.

Siirdiiriilebilir su kullanimi; tarim sektoriinde suyun etkin kullanilmasi, tasarrufun dikkate
alinmasi, optimal fiyatlandirma yaklagimlarimin benimsenmesi ve su yoOnetiminin saglanmasi ile
gercgeklestirilebilir. Su yonetimi; mevcut su kaynaklarinin planlamasini, gelistirilmesini, dagitimini ve
optimum kullanimini ifade etmektedir (Evsahibioglu ve ark., 2010). Tarim sektoriinde ise su yonetimi
ulusal diizeyde Devlet Su isleri (DSI), Collesme ve Erozyonla Miicadele, Cevre Yonetimi, Doga
Koruma ve Milli Parklar, Su Yonetimi ve Meteoroloji Genel Mudurlukleri ile Turkiye Su Enstitisa,
Enerji Piyasasi Diizenleme Kurumu tarafindan gerceklestirilmektedir. Yerel diizeyde ise 6zellikle suyun
arazilere dagitilmasinda ve optimum kullanilmasinda sulama birlikleri, sulama kooperatifleri,
belediyeler ve koy tiizel kisilikleri (KTK) gorev almaktadirlar. Bu nedenle su kullaniminda biiyiik paya
sahip olan tarim sektoriinde faaliyet gosteren sulama organizasyonlarinin teknik, sosyal, ekonomik, vb.
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acidan degerlendirilmeleri; su yonetiminin etkiniligi ve siirdiriilebilir su kullanimi agisindan 6nemlidir.
Bu dogrultuda c¢alisma kapsaminda Konya Kapali Havzasi’'nda faaliyet gosteren sulama
organizasyonlarinin yonetim sekillerine gore etkinliklerinin karsilastirilmasi amaglanmisgtir. Amacin
gergeklestirilmesinde ise toplam faktor verimliligi (TFV) analizinden yararlanilmistir.

Materyal ve Metot

Caligma birincil ve ikincil verilerden olugmaktadir. Birincil veriler aragtirma alani olarak segilen Konya
Kapali Havzasi’nda DSI tarafindan insa edilen ve sulama organizasyonlarina devredilen tesislerden
anket uygulamasiyla elde edilmistir. Konu ile ilgili literatiir ¢alismalari, kurum/kurulus rapor ve
istatistikler ise ikincil verileri olusturmaktadir.

Anket uygulamasi havza genelinin olusturan Konya, Aksaray, Karaman ve Nigde illerinde
gerceklestirilmis olup havzada DSI tarafindan insa edilmis ve farkli organizasyonlara devredilmis
tesisler ana gerceveyi olusturmustur. Bu dogrultuda 18 adet sulama birligine, 14 adet belediyeye, 11 adet
KTK’ya ve 299 adet sulama kooperaatifine tesis devri gergeklestirilmistir. Sulama birlikleri, belediye
ve KTK lar i¢gin tam sayim yontemi kullanilmistir. Sulama kooperatifleri i¢in toplam sulama kooperatifi
varligiin %10’u 6rnege secilmistir. Ancak gesitli nedenlerden dolay1 4 adet KTK ve 2 adet belediye ile
goriisme saglanamamis olup toplam 67 adet organizasyon ile goriisiilmiistir.

Calisma kapsaminda karar verme birimleri olarak sulama organizasyonlarn diger bir ifadeyle
sulama kooperatifleri, belediyeler, KTK’lar ve sulama birlikleri ele alinmigtir. Karar verme birimleri
olan organizasyonlarin TFV’lerinin hesaplanabilmesi i¢in girdi ve ¢ikt1 degiskenlerinin belirlenmesi
gerekmektedir. TFV hesaplarinda genellikle toplam gelir, briit tiretim degeri vb. gelirler ¢ikt1 olarak ele
almmaktadir. Bu nedenle ¢alisma kapsaminda sulama organizasyonlarinin tahsil ettikleri su licretleri ve
diger gelirlerinin toplamindan olugan “toplam gelir” ¢ikt1 olarak modele dahil edilmistir. Girdi igerisinde
ise organizasyonlarda caligan daimi ve gegici personel, sulama masraflari, personel giderleri, diger
giderler, sulanan arazi, sulama hatt1 ve sebeke tipleri ile sulanan arazi miktar ele alinmstir.

Caligma kapsaminda sulama organizasyonlarinin etkinlikleri “Malmquist-TFV” ile belirlenmistir.
TFV analizi; tiretimde kullanilan girdilerin ne kadar etkin ve yogun bir sekilde kullanildiginin seviyesi
ile ilgilidir (Comin, 2006). Uretimde kullamilan kaynaklardan birinin &nemli olmasinin yanmi sira
digerlerinin de ayn1 derecede Onem tasimalarmi ve bu kaynaklarin birbirlerini etkileme derecelerini
Olemektedir. Kaynaklardan herhangi birinde meydana gelecek degisim, kaynagin verimliliginde de
degisime neden olacaktir. Boylece tiim faktorlere gore kaynagin verimliligini 6l¢erek genel verimlilik
diizeyi hakkinda bir fikir elde edilebilecektir. TFV; toplam ¢iktinin, ¢iktinin iretilmesinde kullanilan
girdilere oranlanmasi ile belirlenmektedir. Dolayisiyla iiretim siirecinde kullanilan tiim girdilerin
etkinligi 6nem derecelerine gore siralanabilmektedir. Artislarin hesaplanmasi verimliligin ne yonde ve
hangi hizda degistigi konusunda acik bir sekilde fikir vermektedir.

Isvecli istatistikgi Malmquist tarafindan gelistirilen Malmquist-TFV endeksi (Gonzalez-
Rodriguez ve ark., 2015), TFV’deki degisimleri 6l¢gmek ve bu degisimlerin niteligini analiz etmek igin
siklikla kullamlan yontemlerden birisidir (Ozcan, 2011). Veri zarflama tabanli Malmquist verimlilik
endeksi zaman igerisindeki verimlilik degisimini 6lgmektedir (Chen ve Ali, 2004). Bir bagka ifade ile
Malmquist Endeksi; belirli bir y1l igin bir dnceki yila gore bir etkinlik 6lgiisti olusturmaktadir. Bu
etkinlik dl¢iisline gore verimliligin zaman igerisinde ne kadar degisim gosterdigi (artti1 veya azaldigi)
ortaya ¢ikmaktadir.

Genel itibariyle uzaklik fonksiyonuna gore belirlenen Malmquist-TFV asagidaki gibi ifade
edilmektedir:
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Yukarida endekslerin geometrik ortalamasi verilmis olup birincisi t donemi teknolojisini ifade
ederken, ikincisi t+1 donemi teknolojisini gostermektedir.

Malmquist-TFV endeksine gore verimlilikteki degisiklikler teknik etkinlik degisimi (TED) ve
teknolojik degisim (TD) olarak iki kisimda ele alinmaktadir (Chen ve Ali, 2004; Barros, 2005).
d(t)+1(yt+1 xt+1)
do(y*, x*) )
dLHL(pt+l yt+1 dt(yt, xt
0 g)’ ) - :)_ E}’ ) 1/2
do(ytht) do (}’t»xt)

Etkinlikteki Degisim (TED) = (

Teknolojik Degisim (TD) = <

TD simdiki (t) ve sonraki (t+1) periyotlar arasindaki teknolojideki degisimi hesaplarken; TED,
etkinlik degisimini 6lgmektedir. Ayrica TFV'de bir iyilesme hem teknik etkinlik hem de teknolojik
degisimde bir iyilesme anlami tasimamaktadir (Gonzélez-Rodriguez ve ark., 2015). TED, “saf teknik
etkinlik (STE)” ve “dlcek etkinligi (OE)” olmak iizere iki kistmda degerlendirilmektedir. STE, dlcege
gore degisken getiri varsayim altinda girdilerin etkin kullanimi anlamina gelirken, OE; optimal 6lgek
biiytikliigiinde veya 6lgege gore sabit getiride faaliyet gosterilmesini ifade etmektedir (Anderson ve ark.,
2002). Bu dogrultuda TFV TFV = TED x TD veya TFV = (STED x OED) x TD scklinde de
hesaplanabilmektedir (Yen ve Othman, 2011).

Bu ¢alismada da sulama organizasyonlarinin etkinliklerinde meydana gelen degisimleri 6l¢gmek
amaciyla Malmquist-TFV Endeksi uygulanmis ve analize iliskin hesaplamalar DEAP 2.1 programiyla
gergeklestirilmistir.

Bulgular ve Tartisma

Bugiine kadar bir¢ok arastirmada TFV konusunda c¢alismalar yapilmistir. Ozellikle bankacilik,
sigortacilik (Akhisar ve Tezergil, 2014), tekstil (Gelmez ve ark., 2018), turizm (Benli, 2012), ¢cimento
(Kula ve ark., 2009), otomotiv (Lorcu, 2010) ve imalat (Ozcan, 2011) gibi sektérler tizerinde Malmquist-
TFV analizi kullanilarak sektorlerin veya isletmelerin verimlilikleri arastirilmistir. Tarim sektorinde ise
Malmquist-TFV analizi kullanilarak hem sektoriin hem de isletmelerin verimliliklerini inceleyen bir¢ok
calisma gerceklestirilmistir. Ozellikle TIGEM (Candemir ve Deliktas, 2006), siit retim kooperatifleri
(Bektas, 2016), findik fabrikalar1 (Dogan ve Bulut, 2014), bitkisel tiretim faaliyetleri (Ozden, 2005) ve
su urunleri (Seki ve Akbulut, 2015) konusunda Malmquist-TFV ol¢iilmistiir. Mikro diizeyde yapilan bu
¢alismalar1 yani sira makro diizeyde Tiirkiye tarimini Malmquist-TFV endeksine gore inceleyen
caligmalar da bulunmaktadir (Cankurt ve ark., 2010; Mollavelioglu ve Ceylan, 2010; Kaya ve Aktan,
2011; Bozoglu ve Eroglu, 2012; Karaman ve Ozalp, 2017; Mollavelioglu ve ark., 2017). Sulama
isletmeciligi lizerine ise sadece Aydm ve ark. (2017) tarafindan Kirklareli, Edirne, Tekirdag ve
Canakkale illerinde yapilan ¢aligma literatiirde yer almaktadir.

Yapilan Malmquist-TFV analizinde incelenen sulama organizasyonlarina iliskin 2016-2018
yillarina ait veriler kullanilmis, her yila ait teknik etkinlik degerleri hesaplanmistir (Cizelge 1). Teknik
etkinlik hesaplanirken 1-3 yil igerisinde degerler hesaplanmistir. Calismada yer alan {i¢ ¢izelgede de “t”
donemleri incelenecek olup, sulama kooperatiflerinin teknik etkinlerinin ti¢ yil iginde de “1” oldugu
belirlenmistir. Buna gore diger organizasyonlar sulama kooperatiflerine gore degerlendirilmistir. Yillara
gore belirlenen teknik etkinlikler sulama organizasyonlarina gore degismekle birlikte genel ortalama
2016 ile 2017 yillarinda 0,71 ve 2018 yilinda ise 0,72 olarak belirlenmistir (Cizelge 1). Buna gore sulama

38



1t International Applied Statistics Conference (UY 1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

organizasyonlarinin ortalama 0,71-0,72 etkinlik diizeyinde calistiklar1 sdylenebilir. Bu durum sulama
organizasyonlarinin teknolojiyi etkin kullaniminda gerilediklerini gostermektedir. Ayrica yillar
itibariyle degismemekle birlikte en etkin calisan organizasyonlar sirasiyla; sulama kooperatifleri,
KTK’lar, belediyeler ve sulama birlikleridir. Tiirkiye’nin Bati Marmara bolgesinde yapilan bir
caligmada da benzer sonuglar bulunmus ve sulama kooperatiflerinin sulama birliklerine gére daha etkin
calistiklar1 belirlenmistir (Aydin ve ark., 2017). Coskun (2006) tarafindan 27 tane sulama birligi tizerine
yapilan bir etkinlik c¢aligmasinda sulama birliklerinden sadece 6 tanesinin tam etkin c¢aligtig
belirlenmistir. Frija ve ark. (2009) ise yapmuis olduklari ¢aligmada sulama organizasyonlarinin 6énemli
boliimiiniin dlgek ekonomisine uygun ¢alismadigini tespit etmistir. Ozdemir ve Armagan (2009)
tarafindan yapilan caligmada Aydin yoresinde faaliyet gosteren 8 adet sulama birliginden sadece 2
tanesinin tam etkin ¢alistig1, Sayin (2011)’in Antalya ilinde yaptig1 bir ¢alismada sulama birliklerinin
teknik etkinliklerinin ortalama 0,77 oldugunu belirtmiglerdir. Bektas (2016) ise c¢alismasinda
Canakkale’de faaliyet gosteren kooperatiflerin teknolojik donanimlarinin yetersiz olmasindan dolay1
etkin ¢aligamadiklarini tespit etmistir.

Cizelge 1. Sulama Organizasyonlarinin Yillara Gore Etkinlikleri

. Lo Donemler VIS
Yillar Organizasyon Turu 1 T 1 te
Sulama Birligi 0,00 0,25 0,50 1,00
Belediye 0,00 0,63 1,25 1,00
2016 KTK 0,00 0,82 1,57 1,00
Sulama Kooperatifi 0,00 1,00 2,00 1,00
Genel Ortalama 0,00 0,71 1,42 1,00
Sulama Birligi 0,13 0,25 0,38 1,00
Belediye 0,41 0,63 0,98 1,00
2017 KTK 0,59 0,82 1,30 1,00
Sulama Kooperatifi 0,54 1,00 1,51 1,00
Genel Ortalama 0,41 0,71 1,09 1,00
Sulama Birligi 0,17 0,25 0,00 1,00
Belediye 0,46 0,64 0,00 1,00
2018 KTK 0,63 0,88 0,00 1,00
Sulama Kooperatifi 0,68 1,00 0,00 1,00
Genel Ortalama 0,50 0,72 0,00 1,00

Cizelge 2°de TED, TD, saf teknik etkinlik degisimi (STED), élgek etkinligi degisimi (OED) ve
toplam faktor verimliligi degisimi (TFVD) degerleri hesaplanarak organizasyon tiiriine gore ortalama
Malmquist endeksleri ve yillara gore degisimler verilmistir. Degisimler dlgege sabit getiri varsayimi
altinda hesaplanmustir.

Cizelge 2. Sulama Organizasyonlarinin Yillara Gore Toplam Faktor Verimliligi Degisimi

Yillar Organizasyon Turi TED TD STED OED TFVD
Sulama Birligi 1,00 0,51 1,00 1,00 0,51
Belediye 1,00 0,55 1,00 1,00 0,55
2017 KTK 1,00 0,60 1,00 1,00 0,60
Sulama Kooperatifi 1,00 0,52 1,00 1,00 0,52
Genel Ortalama 1,00 0,53 1,00 1,00 0,53
Sulama Birligi 1,01 0,67 1,00 1,01 0,67
Belediye 1,02 0,68 1,00 1,02 0,69
2018 KTK 1,08 0,67 1,00 1,08 0,72
Sulama Kooperatifi 1,00 0,67 1,00 1,00 0,67
Genel Ortalama 1,01 0,67 1,00 1,01 0,68

Sulama organizasyonlarinin iki zaman periyodu arasindaki etkinlik degisimi sonucunda
Malmgquist endeks degerlerinin yorumlanmasinda; elde edilen m degeri >1’den ise bir dnceki doneme
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gore Malmquist-TFV’de bir artis oldugu, eger m degeri =1 ise bir 6nceki doneme gore Malmquist-
TFV’de herhangi bir degisim olmadig1 ve m degeri <1 ise bir énceki déneme gére Malmquist-TFV’de
bir azalis oldugu soylenebilir (Akhisar ve Tezergil, 2014). Ayrica TED, etkinlikteki degisimi
gostermekte olup, bu degerin 1°den biiylik olmasi organizasyonun kapasite sinirimi yakaladigini
gostermektedir. TD, kullanilan teknolojideki degisimi ifade etmekte olup STED olcege degisen getiri
kosulunda teknik etkinlikteki degisimi gostermektedir. OED ise maksimum kapasite kullanim derecesini
ifade etmektedir. STED ve OED degerlerinin 1’°den biiyiik olmas1 organizasyonlarin kurumsal olarak
etkin yonetildiklerini ve uygun 0Olcekte hizmet sagladiklarini gostermektedir. Son olarak TFVD ise
teknik ve teknolojik etkinlikteki degisimlerinin toplamidir (Lorcu, 2010; Akhisar ve Tezergil, 2014).

Ciktilarm degerlendirilmesi yapilirken ikinci ve t¢lincii yilin degisimlerinin hesaplandigina
dikkat edilmelidir. Nitekim degisimin hesaplandig1 i¢in ilk y1l modele dahil edilmemektedir. Bu nedenle
2017-2018 yillarina ait degisimler gosterilmektedir. Cizelge 2’de sulama organizasyonlarinin 2017 ve
2018 yili TFVD gosterilmistir. TFVD 1’den biiyiik ise TFV’nde bir artis oldugu, 1’den kiiciik ise
TFV’nde bir azalma oldugu sdylenebilir. Bu durum sulama organizasyonlarina gore degismemekle
birlikte 2017 yilinda ortalama TFVD bir onceki yila gore 0,53 olarak hesaplanmistir. Bu degere gore
organizasyonlar 2017 yillinda 2016 yilina gore yi1lda %47°lik bir verimlilik diigiisii yasamigken, 2018
yilinda ise kayip bir dnceki yila (2017) gore %32 olarak belirlenmistir. Sulama organizasyonlarina gore
TFVD incelendiginde 2017 yilinda sulama birliklerinin 0,51, belediyelerin 0,55, KTK’larin 0,60 ve
sulama kooperatiflerinin 0,52 degerlerine sahip olduklar1 belirlenmistir. 2018 yilinda ise TFVD sulama
birliklerinde %31 artis yasanmasina ragmen bir onceki yila gore TFV %33 azalmistir. Bu durum
belediyelerde %31, KTK’larda %28 ve sulama kooperatiflerinde ise %33 olarak hesaplanmustir.
Goriildigii tizere TFVD’nin en yiiksek oldugu organizasyon KTK (0,72) olurken, artis hiz1 bakiminda
sulama birlikleri (%31) ve sulama kooperatifleri (%28) 6n plandadir. Nitekim 2018 yilinda sulama
birliklerinin DSI’ye devredilmesi ile ydnetim etkinliginin saglanmasi sulama birliklerinde etkinligi
artiran énemli bir unsur olmustur. Ayrica pompajli ve kapali sistemlere gecislerin en yiiksek oldugu
organizasyonlar olan sulama kooperatiflerinde ise %29’luk verim artis1 6nemli goriilmektedir. Genel
itibariyle her iki donemde de STED ve OED degerlerinde herhangi bir degisiklik olmamasi1 nedeniyle
verimlilik artiginin temelinde teknolojinin oldugu goriilmektedir.

Giiniimiize kadar yapilan ¢alismalarda da TFVD’nin en 6nemli sebebinin TD oldugunu gosteren
caligmalar literatiirde yer almaktadir (Aydin ve ark., 2017). Su iirlinleri endiistri firmalar1 {izerinde
yapilan bir ¢aligmada da benzer sonuglar goriilmiis olup, TFVD 9%20,5 oraninda bir artis géstermis ve
bunun en 6nemli sebebinin teknolojik ilerlemenin oldugu ifade edilmistir (Seki ve Akbulut, 2015).
Findik satis kooperatiflerine lizerine yapilan bir ¢calismada ise TFVD’nin en 6nemli sebebinin teknolojik
degisme oldugu belirlenmistir (Candemir ve ark., 2011). Bununla birlikte makro diizeyde tarimsal
TFV’deki artigin biiyiik olgiide teknik gelismelerden kaynaklandigini gdsteren caligmalar oldugu gibi
(Mollavelioglu ve ark., 2017), TFVD’nin nedeni olarak teknolojik degisimi neden olarak gosteren
caligmalarda yer almaktadir (Kaya ve Aktan 2011).

Cizelge 2’de ayni zamanda teknolojik degisim (TD) gosterilmis olup 2017 yilinda TD
incelendiginde en diisiik degere sulama birliklerinin sahip oldugu goriilmektedir. Birliklerin bu donemde
yonetim etkinsizligi nedeniyle altyapinin yeterince kullanilamamasi, su iletim tipi olarak cazibeli
sistemlerin kullaniltyor olmasi ve iletim hatt1 tipi olarak da a¢ik kanallarinin yaygin olmasi bu sonucu
beraberinde getirmistir. Fakat 2018 yilinda kapali sistemlere gecisin hizlanmasi, tahsilat oraninin
yikkselmesi ve bakim ihtiyaglarinin karsilanabilmesi TD’yi %31 oraninda artirarak diger
organizasyonlarla ayni seviyeye gelmesini saglamistir. TD agisindan 2017 yilinda en diisiik degere sahip
bir diger organizasyon ise sulama kooperatifleridir. Kooperatiflerin 2017 yilinda TD agisindan diisiik
degere sahip olmasinin temel nedeni 6n 6demeli (kartli) sistemin yayginlasmamis olmasidir. Bu sistemin
2018 yilinda organizasyonlarin ¢cogunda faaliyete gecirilmesiyle TD degeri 0,67’ye yiikselmistir.
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Dolayisiyla 6n 6demeli sistemde kooperatiflerin tahsilat oranlari artmustir. Fakat her iki organizasyonda
da teknolojik degisimde artis yasanmasina ragmen her ikisinde de teknolojik degisimin verimlilik
kaybina etkisi %33 olarak hesaplanmigtir.

Cizelge 3. Yillik Ortalamalar Gore TFV ve Bilesenlerindeki Degisim

Yillar TED TD STED OED TFVD

2 1,00 0,53 1,00 1,00 0,53

3 1,01 0,67 1,00 1,01 0,68
Ortalama 1,01 0,60 1,00 1,01 0,60

Cizelge 3’te yillara gore ortalama TFV ve bilesenlerindeki degisimler verilmistir. Cizelgede
sulama organizasyonlarinin son 3 yilda ortalama %40 verimlilik kayb1 yasadigi ve bu verim kaybinin
en Onemli sebebinin teknolojik degisim oldugu goriilmektedir. Bu durum organizasyonlar itibariyle
benzerlik gostermektedir. Cizelge 4°te ise yillara gore ortalama TFV ve bilesenlerindeki degisimler
organizasyonlar itibariyle gosterilmistir. Elde edilen 3 yillik veriler dogrultusunda sulama birliklerinde
%41, belediyelerde %38, KTKlarda %34 ve sulama kooperatiflerinde ise %40 oraninda bir verimlilik
azalist s0z konusudur. Daha onceki verilerde sulama kooperatiflerinin donem igerisinde tam etkin
cikmasina karsi, yillar igerisinde degisim yiizdesi belediye ve KTK’larin gerisinde kalmistir. Nitekim
2018 yilinda yerel secimlerden dolay1 belediye ve KTK’larin hizmet gotiirme amaclart ve siyasi
faktorler nedeniyle dagitilan su miktarim artirdiklar ve ticretsiz su dagitimi yaptiklar tespit edilmistir.
Bu nedenle belediye ve KTK’larin etkinlik degisim yiizdelerindeki artis orani1 digerlerine gore daha
yiiksektir. Cizelgelere gore goreceli olarak son 2 yilda etkinligini en ¢ok artiran sulama
organizasyonunun KTK’lar oldugu, bu organizasyonu sirasiyla belediye, sulama kooperatifleri ve
sulama birliklerinin takip ettigi goriilmektedir. 2018 yilinda bir 6nceki yila gore tiim organizasyonlarda
TFV’de bir artis saglanmistir. Verimlilik artisi sulama isletmelerinin rekabet gliglerini ve
surdirilebilirliklerini artirmaktadir.

Cizelge 4. Sulama Organizasyonlarinin Yillik Ortalamalara Gore TFV ve Bilesenlerindeki Degisim

Organizasyon Turu TED D STED OED TEVD
Sulama Birligi 1,01 0,59 1,00 1,01 0,59
Belediye 1,01 0,62 1,00 1,01 0,62
KTK 1,04 0,64 1,00 1,04 0,66
Sulama Kooperatifi 1,00 0,60 1,00 1,00 0,60
Genel Ortalama 1,01 0,60 1,00 1,01 0,60

Bugiine kadar konu ile ilgili birgok ¢alismada sulama kooperatiflerinin, birliklerinin,
belediyelerin etkinlikleri ayr1 ayr1 hesaplanmis olup organizasyonlar1 biitlinciil yaklagimla inceleyen
calismanin literatiirde eksik oldugu gorilmiistiir. Bu dogrultuda yapilan ¢alisma ile organizasyonlarm
TFV’leri hesaplanmis ve verimlilik azalislarinin teknoloji kullanimindan kaynaklandigi tespit edilmistir.
Yillar itibariyle sulama organizasyonlarmin teknoloji degisimine bagli olarak TFVD’lerinin artmis
olmasina ragmen bu degerin halen 1’in altinda olmasi organizasyonlarin kapasitelerini istenilen
seviyede kullanamadiklarmin gostergesidir. Ayrica organizasyonlarin teknik etkinlik ortalamalarinin
I’in altinda olmasi da yapisal Onlemlerin alinmasi gerektigininde bir ispatidir. Dolayisiyla
organizasyonlarin etkinliklerini ve kapasitelerini artirmak igin alinmasi gereken onlemlerin baginda
maliyetlerin azaltilmast yer almaktadir. Ayrica verimli teknolojinin kullanilarak (damla, toprak alti
sulama sistemler, sayag sistemleri, kartli sistemler vb.) toplam etkinligin artirilmasi s6z konusu olabilir.
Sulama organizasyonlarinin rekabetlerini artiric1 ve ihtiya¢ duyduklar1 teknolojik gelismelere yonelik
kamu desteklemelerinin saglanmas1 da TFV’yi artirici bir unsurdur. Bununla birlikte basta sulama
birlikleri olmak iizere tiim organizasyonlarda personel verimliliginin artirilmasiyla da etkinlik artisi
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saglanabilir. Nitekim organizasyon yoneticilerinin izleme, degerlendirme, bakim ve onarim
faaliyetlerinden sorumlu olmasi ve bu yoneticilerin kisisel, finansal ve teknik anlamda beceri sahibi
olmast organizasyonlarin siirdiiriilebilirligi agisindan 6nemlidir. Bu nedenle organizasyon
yoneticilerinin belirli bir egitim seviyesine sahip olmasi veya konu ile ilgili egitimlere katilmalari
gerekmektedir. Egitimlerde yoneticilerin kurumsallasmaya, yonetim becerilerine ve teknik bilgilerine
yonelik eksiklerinin giderilmesi 0nceliklendirilmelidir. Ayrica yapisal sorunlara yonelik (arazi egimi,
sulama sistemleri, sebeke tipleri, tahsilat vb.) kamu denetimlerinin ve desteklemelerinin artirilarak
organizasyonlarin desteklenmesi de 6nem arz eden bir diger etkendir. Sulama organizasyonlarinda su
kapasitelerine uygun iiretim deseninin belirlenmesi, iiretim desenine gore sulama zamanlarmin
belirlenmesi ve bir plan dahilinde su dagitim programlarinin olusturularak dagitilmasi teknik agidan
organizasyonlarin etkinliklerinin artirilmasini saglayacaktir.
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Solar Radyasyondaki Degisimin Farkh Istatistik Yaklasimlarla Analizi
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Ozet

Trend analizi hidro-meteorolojik verilerdeki degisimin saptanmasi, gelecekte yapilmasi gerekli kararlari
alma acisindan olduk¢a 6nemlidir. Bu ¢aligmada Tokat, Amasya, Corum ve Samsun illerine ait solar
radyasyon verilerindeki degisim trend analizi ile arastirilmistir. Calismada aylik, mevsimlik ve yillik
solar radyasyon degisimleri incelenmistir. Calismada trend analizi i¢in Mann-Kendal (MK), Spearman
Rho (SR) ve yenilik¢i trend analiz (ITA) yontemleri kullanilmistir. Tokat ili i¢cin MK testine gore
Haziran ayinda, SR testine gére Mart ayinda azalan trend saptanmistir. Amasya ili i¢in tiim yaklasimlar
Kasim ay1 ve Mevsim-1 (M-1) sezonunda artan trend ortaya ¢ikarmistir. Corum ili igin tiim trend
testlerine gore ocak aymnda azalan trend saptanmistir. Samsun ili igin MK testine gore Nisan ay1,
Mevsim-3 (M-3) ve Mevsim-4 (M-4) sezonlari, SR testine gore Nisan ay1 ve Mevsim-4 (M-4)
sezonunda artan trend saptanmistir. Tiim istasyonlar i¢in yillik solar radyasyon verilerinde trend
goriilmemistir. Yenilik¢i trend analizi ile diger trend analizi sonuglarini destekleyen grafikler elde
edilmistir.

Anahtar kelimeler: Solar radrasyon, Mann-Kendal, Spearman’s Rho, yenilikgi trend analizi

Analysis of the Change in Solar Radiation Using Different Statistical Approaches
Abstract

Trend analysis is very important in determining the changes in hydro-meteorological data in order to
make the necessary decisions in the future. In this study, the variability in solar radiation data of Tokat,
Amasya, Corum and Samsun provinces was investigated by trend analysis. Mann-Kendall, Spearman
Rho and innovative trend analysis methods were used for trend analysis in the study. For the province
of Tokat, a decreasing trend was detected in June according to the MK test and in March according to
the SR test. All approaches for Amasya province have revealed an increasing trend in November and
Season-1 (S-1) season. According to all trend tests for Corum province, a decreasing trend was
determined in January. For Samsun province, an increasing trend was detected in April, Season-3 (S-3)
and Season-4 (S-4) seasons according to MK test, April and Season-4 (S-4) season according to SR test.
There were no trends in the annual solar radiation data for all stations. Graphs supporting other trend
analysis results were obtained with innovative trend analysis.

Key words: Solar radiation, Mann-Kendal, Spearman’s Rho, innovative trend analysis
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Reliability Evaluation of Circular m-Consecutive-k-out-of-n: F System with Non-

Overlapping Runs Subjected to Shocks
Fahrettin Ozbey*

!Department of Statistics, Bitlis Eren University, 13000, Bitlis, Turkey

Abstract

In the working environment, most engineering system or unit is subject to external shocks. Reliability
evaluation under shock models has attracted great deal of attention in the literature. In general, shock
models can be classified into five groups: the cumulative shock model, extreme shock model, run shock
model, d-shock model, and mixed shock model. These shock models focused on the magnitudes of
shocks which were defined as random variable. Some recent works on shock models is that one of the
main random variables is the number of components affected by successive shocks. In this study focused
on the number of components destroyed by the shock, and phase-type distributions are also used for
modeling the intervals between successive shocks, because phase-type distributions are useful and
suitable for modeling the intervals between events. An F system is a system that fails when the number
of failure components reaches a certain number and/or layout. Similarly, the circular m-consecutive-k-
out-of-n: F system with non-overlapping runs consists of n components, which can have a circular order,
and fails if and only if at least m non-overlapping runs of k consecutive components fail (m k <n). The
main goal of this paper is to show how phase-type distributions can be used to determine the reliability
of a circular m-consecutive-k-out-of-n: F system with non-overlapping runs that is subjected to shocks
that destroy a random number of components.

Key words: Circular system, F system, Phase-type distribution, reliability
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PM10 and SOz2 predictions for the most polluted station in Ankara
Hatice ONCEL CEKIM!

!Department of Statistics, Hacettepe University, Ankara, Turkey

Abstract

PM10 and SO. are the leading gases that cause many diseases and deaths caused by air pollution.
Controlling these gases is one way to ensure acceptable living conditions in cities. Therefore, it is
essential to identify the current situation to ensure future air pollution control. In this study, the singular
spectrum analysis (SSA), the time series method, is used to both analyze the present air pollution of
Ankara and make predictions, covering January 2010 / August 2020 periods. With SSA methods, the
forecasts of PM10 and SO2 measurements for the most polluted station in Ankara have obtained during
5, 10, 15, 20 and 25 horizons. According to the results, the monthly means of PM10 concentrations will
be 55.28, 59.43, 64.62 and 69.47 in September, October, November and December 2020, respectively.
On the other hand, these values are expected to be 7.48, 7.27, 6.93 and 6.53 for SO, in the four months
of 2020. In the two-year average forecasts, according to the Air Quality standards determined by the
European Commission, while the PM10 value will exceed the limit, it is estimated that the SO, value
will remain below the limit.

Key words: Air pollution, forecast, PM10, singular spectrum analysis, SO
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Prioritization of Ergonomics Projects with Integration of CRITIC and CODAS Methods
Gulin Feryal CAN?, Elif KILIC DELICE?

'Baskent Universitesi, Miihendislik Fakiiltesi Endiistri Miihendisligi Béliimii, Ankara, Tiirkiye
2Atatiirk Universitesi, Mithendislik Fakiltesi, Endiistri Miihendisligi Béliimii, Erzurum, Tiirkiye

Abstract

Manual material handling tasks performed in workplaces are one of the most important causes of
occupational musculoskeletal disorders. These disorders bring along many problems such as the
inability of employees to continue working, having chronic health problems, decreasing their economic
power, emergence of treatment and insurance costs for employers, and the emergence of new employee
employment. For these reasons, it is important to improve ergonomic conditions manual material
handling tasks in workplaces. In this direction, many ergonomics projects for different tasks are carried
out in companies. However, each project brings with labor, time and capital requirements. Accordingly,
it is important that companies should determine which ergonomics project has priority for
implementation by making a business plan. In the study, Multi Criteria Decision Making (MCDM)
structure was used in order to prioritize ergonomics projects. In this context, six different ergonomics
projects were prioritized by considering the criteria as, complaints reduction rates, current risk level of
the task, estimated annual earnings, estimated return period, number of people performing the task, level
of back strain, level of shoulders and arms strain, the number of days not attending work to improve
manual material handling task conditions. In the study, the CRITIC method was used to determine the
weight of the risk criteria, and the CODAS method was used in ordering the ergonomics projects. In the
CRITIC method, the level of knowledge about the criteria is determined by considering the level of
relationship between these criteria and the amount of differentiation between the criteria values. In the
CODAS method, by using Euclidean and Taxicab distances; the ergonomics project to be performed
firstly can be defined. Both methods are objective methods that can be applied without decision maker’s
effect. For this reason, the rankings obtained appear as more sensitive results, far from subjectivity. The
proposed integrated approach has been applied to six different manual material handling tasks performed
in @ machining company to improve ergonomically these tasks’ conditions. According to the obtained
results, estimated return period were emerged as the most important criterion for prioritizing ergonomics
projects. Additionally, the projects which should be performed at first was determined as the fourth
ergonomic project.

Key words: CRITIC, CODAS, ergonomics, multi criteria decision making, manual material handling

CRITIC ve CODAS Yoéntemlerinin Entegrasyonu ile Ergonomi Projelerinin

Onceliklendirilmesi

Ozet

Caligma alanlarinda gergeklestirilen elle malzeme tasima gorevleri, mesleki kas-iskelet sistemi
rahatsizliklarinin en 6nemli nedenlerinden birisidir. S6z konusu rahatsizliklar, ¢alisanlarin ise devam
edememeleri, kronik saglik problemlerine sahip olmalari, ekonomik gii¢lerinde diisiislerin yasanmasi,
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isverenler agisindan tedavi ve sigorta maliyetlerinin ortaya ¢ikmasi, yeni is¢i istihdaminin giindeme
gelmesi gibi birgok problemi de beraberinde getirmektedir. Bu nedenlerle, ¢alisma alanlarinda elle
malzeme tasima gorev kosullariin ergonomik agidan iyilestirmesi onem tagimaktadir. Firmalarda bu
dogrultuda, farkli gérevlere yonelik birgok ergonomi projesi gergeklestirilmektedir. Ancak her bir proje,
beraberinde is giicli, zaman ve sermaye ihtiyacin1 da getirmektedir. Buna gore, firmalarin bir is plan
yaparak; hangi ergonomi projesine dncelik vereceklerini belirlemeleri 6nem tagimaktadir. Calismada,
ergonomi projelerinin 6nceliklendirilmesi amaciyla Cok Kriterli Karar Verme (CKKYV) yapisindan
faydalanilmistir. Bu kapsamda, elle malzeme tagima gorev kosullariin iyilestirilmesine yonelik alti
farkli ergonomi projesi, sikayetlerdeki azalma orani, géreve ait mevcut risk diizeyi, tahmin edilen yillik
kazang miktari, tahmin edilen geri doniis periyodu, gorevi gerceklestiren kisi sayisi, sirtta olusan
zorlanma diizeyi, omuzlar ve kollarda olusan zorlanma diizeyi, ise devam edilemeyen giin sayisi
kriterleri dikkate alinarak onceliklendirilmistir. Calismada, risk kriterlerinin agirliklarini belirlemek
amaciyla CRITIC yontemi uygulanmis, ergonomi projelerinin siralanmasinda ise, CODAS yontemi
kullanilmigtir. CRITIC yonteminde kriterlere iliskin bilgi diizeyi, s6z konusu kriterler arasindaki iliski
diizeyi ve kriter degerlerindeki degisim miktar1 dikkate alinarak belirlenmektedir. CODAS yonteminde
ise, Oklid ve Taksikab uzakliklar1 kullanilarak; éncelikle gergeklestirilmesi gereken ergonomi projesi
tanimlanabilmektedir. Her iki yontem de, karar verici etkisi olmaksizin uygulanabilen, objektif
yontemlerdir. Bu nedenle, elde edilen siralamalar da 6znellikten uzak, daha hassas sonuclar olarak
ortaya ¢ikmaktadir. Onerilen entegre yaklasim, talashi imalat yapilan bir firmada gerceklestirilen alti
farkli elle malzeme tasima gorevinin ergonomik agidan iyilestirilmesi amaciyla uygulanmigtir. Elde
edilen sonuclara gore, ergonomi projelerinin dnceliklendirilmesinde en 6nemli kriter; tahmin edilen geri
doniis periyodu olarak ortaya c¢ikmugtir. Ayrica, Oncelikle gergeklestirilmesi gereken ergonomi
projesinin ise; dordiincii proje oldugu belirlenmistir.

Anahtar kelimeler: CRITIC, CODAS, ergonomi, gok kriterli karar verme, elle malzeme tasima
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Examining the Relationship between Organizational Commitment and Business

Motivation - A Practice in the Public Sector
Ziibeyir OZCELIK?, Gaye MAT CELIK?

1Gazi Universitesi, Ankara, Tirkiye

2Dicle Universitesi, Diyarbakir, Tiirkiye

Abstract

In this study, it is aimed to examine the organizational commitment and job motivation of the personnel
working in a public institution. For this purpose, 768 permanent employees participated in the research.
The study, which was examined by considering the organizational commitment model of Allen and
Meyer, was examined in the context of emotional commitment, continuance commitment and normative
commitment dimensions. In terms of work motivation, the levels in Herzberg's double factor theory
were discussed in the context of extrinsic and intrinsic work motivation, and the relationship between
organizational commitment levels was revealed by the correlation method. The personnel participating
in the research show a commitment to the institution at the level of 87.5% and it has been concluded
that this commitment is predominantly in the direction of emotional attachment. On the other hand, the
lowest tendency was observed in the continuation commitment, which is a cost-based type of
commitment. Moreover, intrinsic motivation factors have a significant relationship on emotional
commitment, continuance commitment and normative commitment, which are sub-dimensions of
organizational commitment; It is possible to say that extrinsic motivation factors have a significant
relationship only on emotional commitment. Based on these results, some suggestions about increasing
organizational commitment and work motivation in the public sector are included in our study.

Key words: Continuity commitment, emotional commitment, job motivation, normative commitment,
organizational commitment

Orgiitsel Baghlik ve Is Motivasyonu Arasindaki iliskilerin incelenmesi - Kamu
Sektorunde Bir Uygulama

Ozet

Bu caligmada, bir kamu kurulusunda gorev yapmakta olan personelin oOrgiitsel baglilik ve is
motivasyonunun incelenmesi amag¢lanmaktadir. Bu amagla, 768 kadrolu ¢alisan aragtirmaya katilmustur.
Allen ve Meyer'in orgiitsel baglilik modeli ele alinarak incelenen ¢alisma duygusal baglilik, devam
baglilig, normatif baglilik boyutlari baglaminda ele alinmustir. Is motivasyonu konusunda da
Herzberg’in ¢ift faktor kuramindaki diizeyler dissal ve i¢sel is motivasyonu baglaminda ele alinarak
orgiitsel baglilik diizeyleri ile arasindaki iliski korelasyon yontemiyle ortaya koyulmustur. Arastirmaya
katilan personel kurumuna %87,5 diizeyinde baglilik gostermekte olup s6z konusu bu bagliligin agirlikli
olarak duygusal baglilik yoniinde oldugu sonucuna ulagilmistir. En diisiik egilimin ise maliyete dayal
bir baghilik tiiri olan devam bagliligi boyutunda oldugu goriilmiistiir. Ayrica, i¢sel motivasyon
faktorlerinin orglitsel bagliligin alt boyutlari olan duygusal baglilik, devam baglilig1 ve normatif baglilik
iizerinde anlaml bir iligkisi oldugunu; dissal motivasyon faktorlerinin ise yalnizca duygusal baglilik
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lizerinde anlamli bir iliskisi oldugunu sdylemek miimkiindiir. Bu sonuglardan hareketle ¢alismamizda
kamu sektoriinde orgiitsel bagliligin ve is motivasyonunun artirilmasi konularina yonelik birtakim
Onerilere yer verilmistir.

Anahtar kelimeler: Devam bagliligi, duygusal baglilik, is motivasyonu, normatif baglilik, 6rgtitsel
baglilik

50



1t International Applied Statistics Conference (UY 1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

Normal Dagihhm Varsayimi Saglanamadigi Durumda Siire¢ Ortalamasim Takip etmek

icin Carpiklik ve Basiklik Diizeltmesi Yontemi
Sevgi YURT ONCEL?, Muhammed USLU*

Kirikkale Universitesi Fen-Edebiyat Fakiiltesi, Istatistik Boliimii, Yahsihan, Kirikkale, Ttirkiye

Ozet

Bu caligmada, Normal dagilim varsayiminin saglanamadigi durumlar igin, siire¢ ortalamasim takip
etmek icin kullanilan klasik Shewhart grafiklerinin yerine alternatif grafikler onerilmistir. Orneklem
dagiliminin 6nemli derecede carpik oldugu durumda carpiklik diizeltmesine dayali kontrol grafiklerinin
¢izimi, orneklem dagilimi simetrik ama 6nemli derecede basik oldugu durumda ise basiklik diizeltmesi
yontemine dayali kontrol grafiklerinin ¢izimi {izerinde durulmustur. Gergek bir sanayi driinine ait veri
seti lizerinde uygulama yapilmistir.

Anahtar kelimeler:

Abstract

In this study, alternative charts are proposed to replace the classical Shewhart charts used to monitoring
the process mean for cases where the normal distribution assumption cannot be achieved. The drawing
of control charts based on skewness correction when the sample distribution is significantly skewed,
and drawing of control charts based on kurtosis correction method when the sample distribution is
symmetrical but significantly kurtosis is emphasized. Application has been made on a data set of a real
industrial product.

Key words:
Giris

Istatistiksel siire¢ kontroliinde grafik yontemi oldukca tercih edilen bir yontemdir. Kalite kontrol
grafiklerinin kullanilmasi fikri 1926 yilinda Shewhart tarafindan ortaya atilmistir. Eger bu grafiklerin
kontrol limitleri iyi belirlenirse bir surecin takibinde ¢ok etkili araglardir. Klasik Shewhart kontrol
grafikleri, kalite degiskeninin normal dagilima sahip oldugu varsayimina dayanir. Ancak kalite
degiskeni her zaman normal dagilima sahip olmayabilir. Ozellikle kii¢iik orneklem hacmi ile
calisildigindan Normal dagilim varsayiminda israrci olmak yanlis alarm oraninin artmasina yol acar ve
stire¢ hakkinda hatali karar vermeye neden olur.

Bu problemin ortadan kaldirilmasi igin litaratiirde Onerilen bazi grafik yontemleri dayanikli
kontrol grafigi, medyan kontrol grafigi, On istatistiklere dayali kontrol grafigi, agirlikli varyans
grafigidir. Bu ¢alismada kalite degiskeni carpik ya da basik bir dagilima sahip oldugunda Cornish-
Fisher agilimina dayali olan carpiklik diizeltmesi ve basiklik diizeltmesi yontemi tartisilacaktir.
Orneklemin alindig1 kitlenin dagiliminin ve parametrelerinin bilinmedigi durumda garpiklik ve basiklik
katsayis1 tahmin edilerek Cornish-Fisher ag¢ilimina dayali kontrol grafigi limitleri elde edilecektir.
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Xy, X0 Xy ~ N (5,07 iken Ho o X ~ N (1.0%) hipotezine karsilik
H,: X ~N (,ul = 1, +§O',0'2) hipotezi ile Normal dagilima sahip olan bir kitlenin ortalamasindaki
degisim (kaymalar) arastirilabilir. Siire¢ kontrol altinda iken orneklem ortalamasi X ’nin kontrol
limitlerinin digina ¢ikmasi olasihfia =1-P(AKL < X <UKL|x=y,) dir. Burada yer alan u, ve g
parametreleri sirasiyla siire¢ kontrol altinda ve siire¢ kontrol disinda iken X rasgele degiskeninin kitle
ortalamasini gostermektedir. X rasgele degiskeninin dagilimi normal dagilim oldugunda & =2®(-5)
’dir. Burada @, standart normal dagilimin dagilim fonksiyonunu gostermektedir. Sure¢ kontrol
altindayken kitle ortalamasinin #,’dan £ ’e kaymasi halinde bu kaymay1 birbirini izleyen noktalarda
tespit edememe olasiligi g =P(AKL < X <UKL|y, = g, + o) dir. Kontrol grafiginde yer alan drneklem

ortalamalarinin kontol limitleri disina ¢ikmadan once grafikte isaretlenmesi beklenen nokta sayisi,
ortalama c¢alisma uzunlugu (OCU) olarak adlandirilir ve kontrol grafiginin performansini

degerlendirmek icin kullanilir. Siire¢ kontrol altindayken ortalama c¢alisma uzunlugu OCuU = L olarak
(24

hesaplanir ve siire¢ kontrol diginda iken OCU = dir. Orneklemin dagilimi Normal dagilim iken

ortalama i¢in Shewhart Kontrol grafiginin ortalama ¢aligma uzunligu « =0.0027 igin 1/0.0027 =370
’dir. Yani siire¢ kontrol altindayken ortalama 370 noktada bir kez kontrol grafigi, dogal nedenlerden
dolay1 siire¢ kontrol disinda sinyali verecektir. Siire¢ kontrol altindayken OCU’nun biiyiik olmasi
istenir. Stre¢ kontrol digina ¢gitkmissa erken uyari almak i¢in OCU’nun kiigiik olmasi istenir.

Klasik Shewart Kontrol Grafikleri

Bir iiretim siirecinin, istatistiksel kalite kontroliiniin yapilabilmesi i¢in uygun bir kalite 6zelligi ve bu
ozellige uyumlu kontrol grafigi segilmelidir. Olgiilebilen kalite degiskenlerin dagilim ortalamasinda
olabilecek kaymalar1 takip edebilmek amaciyla igin X kontrol grafigi ¢izilir. Bir iiretim siirecinin
istatistiksel olarak kontrol altinda olup olmadigini incelemek i¢in Faz I’de ilgilenilen kalite degiskenine
ait gozlemler elde edilir ve degiskenin dagiliminin bilinmeyen parametreleri varsa tahmin edilir ve
kontrol limitleri elde edilir. Faz Il agamasinda ise siiregte bir degisimin olup olmadigi takip edilir.
Ortalamasi x standart sapmasi 0 olan normal dagilimin kitle ortalamasindaki degisimi takip

etmek icin cizilecek Shewhart kontrol grafigi limitleri,
UKLy = pix +Z420%
OQ? = Hx

AKLg = stz = Z4/20%

bigimindedir. P(Z > Za,2)=% esitliginde yer alan & =0.0027, iken Z,,, =23 =3 degeri

kontrol limiti katsayisi olarak kullanilmaktadir. Bu nedenle klasik Shewhart kontrol grafiklerinde
g ¥ 30y siirlarinda o =0.0027 dir [15].

Stire¢ ortalamasindaki kaymalar1 tespit edebilmek igin ¢izilen kontrol grafikleri kitle

parametreleri  biliniyorken ve Dbilinmiyorken durumlari i¢in farkli hesaplamalarla ¢izilir.

2
9x

Xy, Xp 0 X, ~ N(u,0%) iken X~N[ﬂx,\/ﬁ) oldugundan dolay1 kitle parametreleri x ve o

biliniyorken grafigin limitleri X grafiginin limitleri
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UKL, = uy +32%

Jn
Ogi = Hy
AKL, = s, —3%

‘;Ul

bicimindedir. Eger kitle parametreleri » ve o bilinmiyorsa tahmin

II

><||
3 Il—\
i g

X

o
<
=

edicileri kullanilarak

= ﬁ =
UKL, =X +3 =X+3
R IV A
Ociz)? _
= R =
AKL, = X -3 =X-3
. = A,

formulleri ile kontrol grafiginin limitleri bulunur. Burada A, = 3 dir. X, X5, X, X, alt

d,"/n

orneklemlere ait ortalamalar olmak (izere, i’ inci 6rneklemin ortalamasi, X; ==Y X; ile hesaplanan
n 5=
j=1

m

genel ortalama X = X;, u’niin yansiz bir tahmin edicisidir ve ﬁ=%z R, her alt 6rnek

Bll—\

=
grubundan hesaplanan genislik degerlerinin aritmetik ortalamasidir.

Carpiklik Diizeltmesi Yontemi ile Shewhart Kalite Kontrol Grafiklerinin Olusturulmasi

Ilgilenilen kalite degiskeninin dagilim1 i¢in normal dagilim varsayin saglanamazsa I. tip hata olasiligini
bliylitmeyen uygun diger yontemlerle grafik ¢izmek gerekir. Carpik bir dagilima sahip 6rneklem igin
klasik Shewhart kontrol grafikleri yerine Cornish-Fisher agilimmna dayanan g¢arpiklik diizeltmesi
yontemi kullanilabilir. Carpiklik Olgiileri simetrik dagilima sahip olmayan bir veri setinin normal
dagilimdan hangi diizeyde ve ne ydnde uzaklastigini saptamaya yarayan oOlgiilerdir. Biiylikligii
carpikligin kuvvetini, isareti ise yoniinii gdstermektedir. Orneklemin alindig1 kitlenin dagilim ve
parametreleri bilinmiyorken dagilimin ¢arpiklik katsayisi

= 1
formiilii ile tahmin edilir. Burada X = — Z - olmak Uzere o "nin tahmin edicisi olarak
nrizs

R l r n
Oy = \/ r — 122()( X) kullanilir. Bir dagilimin garpikligi, K, ’ten yararlanarak ky=0 ise
1j=

dagihm simetriktir, ky > 0ise dagilim saga carpiktir, kg <Oise dagilimin sola carpiktir bigiminde

degerlendirilir.
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Carpiklik diizeltmesi yontemi Cornish Fisher a¢ilimina dayanir. X ortalamasi 0, standart sapmast

1 olan standartlastirilmis rasgele degisken olsun. X, , X rasgele degiskeninin dagiliminin @ yiizdeligi

olsun. Z, standart normal dagilima sahip rasgele degisken olsun. K., X ’in r. kiimiilant1 (r >3) olsun.

O zaman X,

1 1 1
X,=2, +E(Z§ ~1)k, +z(zj -3U, )k, —£(2zj ~5Z,)k3 +

biciminde Cornish-Fisher agilimina sahiptir (Cornish ve Fisher, 1938). 3o smnirlan igin,
o, =1-0.00135=0.99865 ve a,=1-0 =1-099865=0.00135 olarak aliursa U, =3, U, =-3
bulunarak (3.2) esitliginde yerine koyuldugunda X, ve X, ’nin Cornish-Fisher agilim,

X o, :3+gk3+%k4+...

X, :—3+%k3 —%k4 +

biciminde elde edilir ancak X ’in bir ¢ok kiimiilantin1 igeren karmasik forma sahiptir. Carpiklik

katsayis1 K *iin kalite kontrol grafikleri iizerindeki etkisi ile ilgilendigimizden dolay1

X, =3+ k—iZ’k3+Y1

X, =—3+— k+13k +Y,
12

formiilleri kullanilir. Burada yer alan Y; ve Y, terimlerinin pratikte hesaplanmasi ve kullanilmasi

zor oldugundan kalite kontrol grafiklerinin limitleri

UKL =X, =3+ 2k~ 3k2+Y <3+ 2koh(k,)
703

AKL=X,, =-3+3 sy +13k2+v ~3+2 kh(k )

formiilleri ile yaklagik olarak hesaplanir. Burada yer alan h(.) fonksiyonunun o6zellikleri,

h(ky)=-h(k,), Mn ksh(k;)=0 ve h(0)=1 dir. Chan ve Cui (2003), calismalarinda basitlik saglamas

icin h fonksiyonunu h(sz# biciminde se¢mistir ve pek cok carpik dagilim (Weibull, Log-
+ 3

normal, Burr ... gibi) i¢in yapilan simiilasyon c¢aligmalarinda & parametresini 0,2’ye ¢ok yakin

bulduklarindan dolay1 h(kg)zﬁ olarak almislardir. Dolayisiyla bireysel veriler (individual
]
observation) kalite kontrol grafiklerinin st ve alt kontrol limiti
A,
UKL =3+ .
1+0.2k;
A,
AKL = -3+ .
1+0.2k,

bigiminde olusturulur.
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Sure¢ dagilimi ve parametreleri biliniyorken carpikitk diizeltmeli X kontrol kart1 limitleri

X, X5, Xg e, X, Ortalamast £y , standart sapmasi Oy ve carpikligi Ky olarak bilinen dagilimin alt

orneklem grubu olsun. Bu durumda Chan ve Cui (2003)’nin énerdigi carpiklik diizeltmeli X ve R

kontrol grafigi limitleri

4
UKL 3 A 3+¢)) 2
e =My +|3+—2>— o, =pu, +(3+C, )X
AT o2k (x) | R T ( 4)Jﬁ
OC, = 4
4
AKL 3 340 (-3+¢;) 2
=y | 83+—2— |0, = u, +(-3+C, )&
x =M 1+02k2 (%) | X~ “)\/ﬁ
4
. ak(® T
bicimindedir. Burada c, :Tkz(_) dir ve eger dagilim simetrik ise C, =0 olur ve X grafigi klasik
+0.2k: (X

Shewhart grafiginin limitlerine sahip olur.

Surec dagilimi ve parametreleri bilinmiyorken carpiklik diizeltmeli X kontrol karti limitleri

Eger dagilimin ortalamasi ve varyansi bilinmiyorsa kontrol grafiklerinin olusturulabilmesi i¢in bu

parametrelerin tahmin edicileri kullanilir. Eger 6rneklemin alindig: kitlenin carpiklik katsayisi K, ise X

‘nin dagiliminin ¢arpiklik katsayist LY dir. Bu durumda carpiklik diizeltmesiyle elde edilen X kontrol

Jn
grafigi limitleri,
UKL, = X + 3+4k3/(§;m) R __XAR
1+0.2k2 / n Jd;\/n
0G, =X
AKL, = X + —3+4k3/(3jﬁ) R__X-AR
1+0,2k? /' n )d;+/n
) 4k, 1 (3yn)) 1 ) 4k, 1 (3Yn)) 1
olarak hesaplanir. Burada, =|3+—2—= - ve =|-3+—2—= - tablo
P A ( 1+0.2k2 /n ) d;</n A 1+0.2k? /n Jd;+/n

degerleri k3 degerine ve Orneklem biiyiikliigiine gére Chan ve Cui (2003) ‘nin ¢alismasinda verilen

tabloda olarak yer almaktadir.
Carpiklik diizeltmesi yontemiyle elde edilmeye ¢aligilan kontrol grafikleri igin gerekli katsayilar

olan d, ve d, klasik Shewhart kontrol grafikleri i¢in gerekli katsayilar olan 2 ve 3 "in yerine geger.
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d, sabitinin degerleri Chan ve Cui (2003,s.564)’de yer almaktadir. Eger hesaplanan K degeri
tabloda yer almiyorsa interpolasyon formiilii ile hesaplanir.

Basiklik Diizeltmesi Yontemi ile Shewhart Kalite Kontrol Grafiklerinin Olusturulmasi

Bir veri setinin dagiliminin basiklig1 dérdiincli moment yardimiyla hesaplanabilir. Dagilimin dérdiincii
dereceden momenti, standart sapmasinin dordiincii kuvvetine boliiniirse standart bir basiklik 6l¢iisii elde

Hy

edilmis olur. Yani, momentler yardimiyla basiklik katsayis1 k, =-—- sekilde formiile edilir. Bir
o

dagilimin basikligi K, *ten yararlanarak K,=3 ise dagilimin basikligi normal dagilima uygundur, K,<3

ise dagilimin basiklig1 normal dagilima gore daha basiktir, K,>3 ise dagilimin basikligi normal dagilima

gore daha sivridir bigiminde degerlendirilir.

Xigr Kigyyewnr X4, 1=1,2,...,I ortalamast L, standart sapmas1 O, carpikligi 0, basikhig1 K,

olan kitle dagiliminin N hacimli I tane orneklem grubu olsun. Eger dagilimin parametreleri
bilinmiyorsa kontrol kartlarinin olusturulabilmesi i¢in basiklik katsayisinin tahmin edilmesi

gerekmektedir. K, , basiklik katsayist k, igin bir tahmin edicidir ve

sl

nriz45 o,

biciminde hesaplanir. Siire¢ dagilimi simetrik ancak sifirdan biiyiik bir basikliga sahip oldugunda kalite
kontrol grafikleri i¢in basiklik diizeltmesi yontemi kullanilabilir. Bu yontem Tadikamalla ve Popescu
(2007) tarafindan gelistirilmis olup Chan ve Cui (2003)’e benzer sekilde Cornish-Fisher agilimina dayal
basiklik diizeltmesi yapilmistir. X rasgele degiskeninin dagiliminin simetrik bir dagilim oldugunu

varsayalim. Cornish-Fisher acilimina gore, X, ve X, ., k, basiklik katsayismin ve bazi hata

terimlerinin bir fonksiyonu olarak

X, :3+%k4 +E ~3+9g(k,)

X :_3_%(4 +E,~-3-g(k,)

biciminde yazilabilir.

Tadikamalla ve Popescu (2007), ¢calismalarinda polinom, dogrusal, iistel, sigmoidal, biiyiime, gii¢
yasast ve verim yogunlugu modelleri dahil olmak {izere farkli modeller denediklerini ve verileri

K
aciklamak i¢in en iyi modelin ¢ (k4) = *— formunda oldugunu gordiiklerin belirtmisler ve lineer
4

olmayan regresyon yoOntemiyle katsayilari b ~1ve ¢ = 0.33olarak hesaplamislardir. Bu regresyon

denklemi icin R®=0.99997 ve standart hata 0,00254'tiir. Buna gore kitle dagiliminin & -kuantilleri
kullanilarak bireyler (individual observation) igin kontrol limitleri

UKL=X, ~3+— ¢
' 1+0.33k,

0OC =0
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I(4

AKL=X, ~-3-— 4
“ 1+0.33K,

biciminde olur. Simetrik leptokurtik dagilimlar olan Burr dagilimi, t dagilimi1 ve Exponential Power
dagiliminin basiklik degerleri i¢in bu denklemlerin saglam sonuglar verdigi goriilmiistiir. Ancak rasgele
degiskenlerin aldig1 degerler simirli veya kesilmis (tuncated) dagilimlar i¢in bu ydntemin iyi sonug
vermedigi goriilmiistiir. (Tadikamalla ve Popescu, 2007). Normal dagilima sahip veriler i¢in bu
formuller klasik Shewhart kontrol grafiklerine indirgenir.

Surec dagilimi ve parametreleri biliniyorken basiklik diizeltmeli )? kontrol kart limitleri

Kalite karakteristigi X ’in ortalamasi g, , standart sapmasi 0y, ve basikligi K, olan simetrik bir
dagilima sahip oldugunu varsayalim. Bu durumda Tadikammal ve Popescu (2007), Chan ve Cui’ye

benzer sekilde )? kontrol kart1 limitleri,

UKL, = u1y +(3+ K, (X) ]G—X

1+0,33k,(X) ) +/n

OC = uy

AKLX:,uX—(3+ ky(X) ]G—X

1+0,33k,(X) ) J/n

(5.3)’de gosterilen kontrol kart1 limitlerini onermislerdir. Burada K, ()T ), orneklem ortalamasi )? nin
— k(X

basiklik katsayisidir ve k4 ( X ) = # dir.

Surec dagilimi ve parametreleri bilinmiyorken bastklik diizeltmeli X kontrol karti limitleri

Eger kitle dagilimi ve parametreleri bilinmiyorsa kontrol kart1 limitleri Shewhart kontrol kart: limitlerine
benzer sekilde asagidaki gibi olur.

)? kontrol kart1 limitleri,

UKL:)?+(3+ k“()?)_j R X + AR

X 1+0,33k,(X) )Jd;v/n

0g, =X

AKL, = X —| 3+ k‘*()?)_ R =X -AR
X 1+0,33k,(X) ) d;v/n

d; , A; sabit degerlerinin nasil hesaplandigi ve farkli N degerlerine gore tablo hali Tadikamalla ve

Popescu (2007)’nun makalelerinde gdsterilmistir.
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Tablo 1. Basiklik Dlzeltmesi igin A5 Sabit Degerleri

Basiklik

n 0 1 2 3 4 5 6

2 1.881 2.187 2.425 2.613 2.766 2.893 3.001
3 1.023 1.146 1.248 1.333 1.406 1.469 1.524
4 0.729 0.796 0.854 0.905 0.949 0.988 1.023
5 0.577 0.619 0.657 0.69 0.721 0.748 0.773
6 0.483 0.511 0.538 0.562 0.584 0.604 0.622
7 0.419 0.439 0.458 0.476 0.493 0.508 0.522
8 0.373 0.386 0.401 0.415 0.428 0.44 0.451
9 0.337 0.347 0.358 0.368 0.379 0.389 0.398
10 0.308 0.315 0.324 0.332 0.341 0.349 0.356
12 0.266 0.269 0.274 0.279 0.285 0.291 0.296
15 0.223 0.222 0.225 0.228 0.231 0.235 0.238
20 0.18 0.176 0.176 0.177 0.178 0.18 0.182
25 0.153 0.148 0.147 0.147 0.147 0.148 0.149

Uygulama

Bu kesimde yukarida verilen formiillerin ve tablolarin nasil kullanilacagini agiklamak i¢in bir veri seti
tizerinde uygulama yapilmistir. Bunun i¢in bir fabrikadan alinan ayar plakasi verileri kullanilmstir.

100.00

15.00 70.00 =010

| 10.00

M|

60.00
30.00 *0.10

Sekil 1. Ayar Plakast Sekil 2. Ayar Plakasi Teknik Resmi
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Tablo 2. Veri Seti - Ayar Plakasi

Grup 1 2 3 4 5 X R
1 15.1 15.05 15.05 15.05 15.06 15.062 0.05
2 15.06 15.05 15 15.03 15.03 15.034 0.06
3 15.05 15.1 15.11 15.09 15.08 15.086 0.06
4 15.06 14.95 14.99 14.9 15.02 14.984 0.16
5 15 15.03 15.03 15.06 15.05 15.034 0.06
6 15.16 15.11 15.14 15.14 14.93 15.096 0.23
7 15.12 14.95 15 14.88 15.04 14.998 0.24
8 14.97 14.91 15.1 15.03 15.16 15.034 0.25
9 15.02 14.96 15.14 15.16 14.97 15.05 0.2
10 14.96 14.86 15.08 15.13 14.98 15.002 0.27
11 14.89 14.94 15.18 15.1 15.14 15.05 0.29
12 15.17 14.85 14.96 14.95 15.17 15.02 0.32
13 14.89 15.04 14.89 15.1 14.85 14.954 0.25
14 15.13 15.11 15.15 15.1 14.95 15.088 0.2
15 14.98 14.88 15.11 14.97 15.09 15.006 0.23
16 14.91 14.97 15.11 14.9 15.18 15.014 0.28
17 15.1 15.14 15.14 15.1 14.96 15.088 0.18
18 15.07 14.98 14.94 14.91 14.88 14.956 0.19
19 14.97 14.98 15.18 14.99 15.14 15.052 0.21
20 14.87 14.92 15.08 14.97 15.15 14.998 0.28
21 14.87 14.9 14.87 14.91 15.01 14.912 0.14
22 15.11 14.98 14.87 14.99 15.1 15.01 0.24
23 14.99 14.97 14.91 14.87 14.88 14.924 0.12
24 15.13 15.18 14.94 15.01 15.18 15.088 0.24
25 15.07 14.88 15.18 15.1 15.1 15.066 0.3
26 15.18 14.9 14.97 14.96 14.98 14.998 0.28
27 14.87 15.03 14.9 15.13 14.96 14.978 0.26
28 15.07 15.06 14.95 14.98 15.13 15.038 0.18
29 15.14 15.08 15.02 15.04 14.99 15.054 0.15
30 15.07 15.14 15.18 14.87 15.07 15.066 0.31
31 15.11 15 15.01 15.01 15.04 15.034 0.11
32 14.99 14.99 14.97 14.98 15.05 14.996 0.08
33 15.04 15.03 15.08 15.05 15.03 15.046 0.05
34 15.03 14.97 14.95 14.95 14.98 14.976 0.08
35 14.94 14.92 14.93 14.88 15.04 14.942 0.16
36 14.97 14.91 15.1 15.03 15.06 15.014 0.19
37 15.1 15.07 15.01 15.05 14.99 15.044 0.11
38 14.9 14.91 14.87 14.88 14.92 14.896 0.05
39 15.02 15.1 15.12 15.08 15.08 15.08 0.1
40 15.05 15.09 15.09 15.03 15.04 15.06 0.06
41 15.1 15.04 15.04 14.99 14.95 15.024 0.15
42 14.92 14.96 14.96 14.99 15.02 14.97 0.1
43 15.05 15.05 15.12 15.14 15.05 15.082 0.09
44 15.02 14.94 15.02 15.03 14.99 15 0.09
45 15.02 15.05 15.06 15.02 14.97 15.024 0.09
46 14.98 15 14.96 15.05 14.98 14.994 0.09
47 14.94 14.94 15.02 14.94 14.97 14.962 0.08
48 14.96 14.94 15.03 15.02 15.05 15 0.11
49 15.02 15.01 14.96 14.95 14.94 14.976 0.08
50 14.97 14.97 15.01 14.99 15 14.988 0.04

X =15.0169 | R=0.1628
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Bu veri seti i¢in yapilan analizler sonucunda X =15.0169, R =0.1628, S y =0.08294,
I23 =0.046864, k 4= 2,199797 olarak hesaplanmistir. Minitab 17°de yapilan Anderson Darling uyum

iyiligi sonuglarina gore veri setinin Normal dagilima uymadigr goriilmiistir (AD=1.379, p-degeri
<0,005). Dolayistyla bu verilere klasik Shewhart kontrol kartlarini ¢izmek uygun degildir. Verilerin
histogramu Sekil 3 ile verilmistir.

35

30

25+

20|

14,85 14,90 14,95 15,00 15,05 15,10 15,15
Veriler

Sekil 3. Ayar Plakas1 Verilerinin Histogrami

Elde edilen istatistiklere ve ¢izdirilen histogram grafigine gére dagilimin simetrik ancak Normal
dagilima gore daha basik bir dagilim oldugu goriilmiis ve basiklik diizeltmeli kontrol grafigi ¢izilmistir.

Siire¢ Ortalamasi icin Basiklik
Dizeltmeli Kalite Kontrol Grafigi

1515
151 o o o oo o s ]
15.05
15
1495
149
1485
148

1475
1 35 7 5111315171521 23 25272931 33 35 37 39 41 43 45 47 49

=—D5eril = 5eri 2 = 5eri 3 =—D5eri 4

Sekil 4. Basiklik Diizeltmeli Kontrol Grafigi

Siire¢ dagiliminin ve parametrelerin bilinmedigi durum i¢in ¢izilen basiklik diizeltmeli kontrol

grafigi i¢in ile verilen formuller ve k 4 = 2199797 icin Tablo 1 den okunan A, =0.657 degeri
kullanilarak
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UKL =15.12392
OC =15.01696
AKL =14.91

bigiminde hesaplanmustir.

Sonuglar ve Oneriler

Bir iiretim siirecinde normal dagilim varsayiminin siipheli oldugu durumda, ¢arpik ya da agir kuyruklu
dagilim s6z konusu oldugunda klasik Shewhart kontrol kart1 yerine ¢arpiklik ya da basiklik diizeltmeli
kontrol kartlarinin kullanmasi Onerilir. Bir imalat hattinda siirecin istatistiksel kotrolii ig¢in yapilan
denetlemeler ile verimliligi artirmak, yiiksek kar elde etmek ve zaman tasarrufu elde etmek agisindan
dogru kontrol kartinin segilmesi ¢ok onemlidir.

Normal dagilimini varsayimini saglamayan, simetrik ama normal dagilima gére daha sivri bir
dagilima sahip olan bu verilerimiz i¢in basiklik diizeltmeli kontrol grafikleri ¢izildiginde siire¢ kontrolii
daha basarili sonuglar vermistir.
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Diagnostic Accuracy of PCR Test and Symptoms of the Disease for Covid-19 by
Multivariate Roc Analysis

Aycan Mutlu YAGANOGLU?, Mehmet TOPAL?

LAtaturk University, Faculty of Agriculture, Department of Animal Science, Erzurum, Turkey

2Kastamonu University, Faculty of Medicine, Department of Biostatistics Kastamonu, Turkey

Abstract

The new coronavirus disease (Covid-19) is a new viral respiratory tract disease that was first identified
with high fever and shortness of breath in Wuhan, China, on January 13, 2020. It is known that the
disease is transmitted by droplets and contact. It is defined as a pandemic due to the global epidemic.
The new coronavirus is a type of coronavirus family that can affect both animals and humans. In
retrospect, some different viruses from the coronavirus family seem to cause severe respiratory diseases
such as MERS (Middle East Respiratory Syndrome) and SARS (Severe Acute Respiratory Syndrome).
A total of 160 individuals, 89 men and 71 women, who applied to the hospital with suspicion of Covid-
19, were asked about the possible complaints of the patients in line with the results of tomography and
PCR, and the answers received were recorded. As a result of the tomography test, which is the gold
standard test, a total of 14 cases were positive and 146 cases were negative. Considering the areas under
the curve as a result of ROC analysis, PCR = 0.871, Loss of Taste or Smell = 0.813, Shortness of Breath
or Difficulty Breathing = 0.762, Fever = 0.712, Cough = 0.613 and Sore Throat = 0.598 values were
obtained respectively.

Key words: Covid-19, diagnostic, accuracy, ROC analysis

Cok degiskenli ROC Analizi ile Covid-19 icin PCR Testi ve Diger Semptomlarin Tanisal
Dogrulugu

Ozet

Yeni koronaviriis hastaligi (Covid-19), ilk olarak 13 Ocak 2020'de Cin'in Wuhan kentinde yliksek ates
ve nefes darligi ile tanimlanan yeni bir viral solunum yolu hastaligidir. Hastaligin damlaciklar ve temas
yoluyla bulastig1 bilinmektedir. Kiiresel salgin nedeniyle pandemi olarak tanimlanmaktadir. Yeni
koronaviriis, hem hayvanlar1 hem de insanlar etkileyebilen bir tiir koronaviriis ailesidir. Gegmise
bakildiginda, koronaviriis ailesinden bazi farkli viriisleriny MERS (Orta Dogu Solunum Sendromu) ve
SARS (Siddetli Akut Solunum Sendromu) gibi ciddi solunum yolu hastaliklarina neden oldugu
goriilmektedir. Calismamizda, hastaneye Covid-19 siiphesiyle bagvuran 89 erkek ve 71 kadin olmak
tizere toplam 160 kisiye tomografi ve PCR sonuglart dogrultusunda hastalarin olas1 sikayetleri sorulmus
ve alinan cevaplar kayit altina alinmistir. Altin standart test olan tomografi testi sonucunda toplam 14
vaka pozitif, 146 vaka negatif ¢ikti. ROC analizi sonucunda egri altinda kalan alanlar géz Oniine
almdiginda PCR = 0.871, Tat veya Koku Kayb1 = 0.813, Nefes Darlig1 veya Nefes Almada Zorluk =
0.762, Ates = 0.712, Oksiiriik = 0.613 ve Bogaz Agris1 = 0.598 degerleri sirasiyla elde edilmistir.

Anahtar kelimeler: Covid-19, teshis, dogruluk, ROC analizi
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Karar Agaclar1 Yontemi ile Operator Degisikligi Nedenlerinin Arastirilmasi
Merve GATAL?, Sevgi YURT ONCEL!

Ystatistik Boliimii, Fen-Edebiyat Fakiiltesi, Kirikkale Universitesi, 71450 Yahsihan, Kirikkale, Turkiye

Ozet

Bilisim teknolojisi ¢ok biiyiik miktarlardaki veriyi saklamay1 miimkiin kilmaktadir. Veri madenciligi,
bliylik veri yapilarindan degerli bilgilerin ¢ikarilma siirecidir. Teknolojinin gelismesiyle beraber
bankacilik, aligveris, sosyal iletisim ve haberlesme gibi giinlilk pek c¢ok isler dijital platformlarda
bilgisayar, akilli cihaz gibi araglar yardimiyla gerceklestirilmektedir. Bu iglemler dijital ortamlarda
gergeklestirildikce artan veri yigmlarindan Onemli bilgilerin elde edilmesi veri madenciliginin
gelismesine neden olmustur. Karar agaclari ise, veriler arasinda gizli kalmis iliskileri, ortintiileri ortaya
¢ikarabilmek amaciyla kullanilan bir yontemdir. Anlasilir ve kolay yorumlanabilir olmasi, veri taban
sistemleri ile kolayca entegre edilebilmeleri ve giivenilirliklerinin iyi olmasi nedenleri ile veri
madenciligi yontemleri igerisinde en yaygin kullanilan yontemlerden biridir. Bu calismada, karar
agacglart yontemleri ile kullanicilarin operatdr degisikligine neden olan etkenler ele alinmus,
kullanicilarin hangi durumlarda operator degisikligine gittikleri {izerine anket yapilmustir. C4.5, CART
ve CHAID en popiiler algoritmalardir. C5.0, CART ve CHAID algoritmalari incelenmis ve C4.5
algoritmasi ile veriler analiz edilip karar agac1 olusturulmustur.

Anahtar kelimeler: C4.5 algoritmasi, GSM operator degisikligi, karar agaglari, veri analizi, veri
madenciligi

Investigation of Reasons for Operator Change with Decision Trees Method

Abstract

Information technology is productively scooping massive amounts of data. Data mining is the process
of making talk about big data sites. With the development of technology, many daily businesses such as
banking, shopping, social communication and communication will be realized on digital platforms, such
as computers and smart devices. As these operations are performed in digital environments, learning
important from the increasing data mass has led to the development of data mining. Decision Aging is
a method used to reveal hidden relationships and patterns among data. It is one of the most widely used
methods of being understandable and easy to interpret, being easily integrated with database systems
and testing their reliability well. On this page, the factors that cause response operator change with
decision transformation are questioned as they change the operator in style. C4.5, CART and CHAID
are the most popular algorithms. C5.0, CART and CHAID algorithms were examined and the data was
analyzed with C4.5 algorithm and decision tree was formed.

Key words: C4.5 algorithm, decision trees, data analysis, data mining, GSM operator change
Giris

Gelisen ve gelismeye devam eden teknoloji vasitasiyla dijital platformlar her gecen giin daha fazla etkili
olmaya baslamustir. Insanlar dijital platformlar sayesinde akilli telefonlar: ile birgok giinliik islerini,
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Borsa, sigortacilik, bankacilik, telekomiinikasyon, pazarlama, perakendecilik, miihendislik, biyoloji,
istihbarat, tip, genetik, kriminoloji, endiistri vb. pek ¢ok dalda, zaman ve mekan kavrami olmadan
halledebilmektedirler. Hastanelerde, belediyelerde, marketlerde hemen hemen artik her yerde her islem
veri tabaninda yer alir. Gelisen teknoloji ile akilli telefonlarin, bilgisayarlarin, tabletlerin islemcilerinin
ve kapasitelerinin artmast bu araglarda daha fazla ve daha hizli veri saklanabilmesine olarak
saglamaktadir. Tiim bu saklanan veriler depolandiklar1 yerde bilgi olabilmek i¢in beklemektedirler.

Veri madenciliginin temeli, ilk sayisal bilgisayar olan “ENIAC’a (Electrical Numerical Integrator
And Calculator)” dayanmaktadir. 1946 yilinda gelistirilmis olan ve giiniimiizde kullandigimiz
bilgisayarlarin atasi sayilabilen ENIAC, ABD’li bilim insanlar1 J. Presper Eckert ile John Mauchly
tarafindan, II. Diinya Savasi’nda ABD ordusunun kullanmasi i¢in gelistirilmistir. Bu “ilk” bilgisayar,
30 ton agirliginda, 170 m2’lik alan1 kaplayan bir cihazdir (Ogiit, 2014).

Veri madenciligi, veri igerisindeki yeni, gizli kalmis veya beklenmeyen oriintiileri bulmak i¢in
analizler yapar. Biiylik bir siire¢ olarak adlandirilan bilgi kesfi siirecinin bir boliimiidiir. Sekil 1’de veri
madenciligi siirecine yer verilmistir.

Degerlendirme

Veri

Madencihigt

Déniistiinme

1
|
|
Daéniistiiriilmiis 1 1
I
I
|

: Veri
Veri

Veri

Sekil 1. Veri Madenciligi Siireci

“Uydu Verilerinden Karar Agaglar1 Kullanarak Orman Yangmi Tahmini” adli ¢alismada
uzmanlar uydulardan alinan veriler ile orman yanginlarinin tahmini yapmislardir. Uydudan alinan
verilerden hesaplanan Normalize Edilmis Fark Bitki Ortiisii Indeksi (NVDI), Arazi Yiizeyi Sicaklig
(LST) ve Termal anomali (TA) verileri kullanilarak orman yanginlari tahmin edilmistir. Bahsedilen
verilerden tahmin yapmak icin karar agaglari kullanmiglardir. Gergeklestirilen denemelerde ortalama
%98,62 duyarlilik orani ile gerceklesen yanginlar dogru tahmin edilmistir. Tiim denemelerde yapilan
tahminler i¢in ortalama %93,11 dogruluk ile ger¢ek durum belirlemislerdir. (Nurettin ve Mehmet Emin,
2020)

“Insani Gelismislik Endeksinin Karar Agacit Algoritmalar1 ile Modellenmesi: BM’de Bir
Uygulama 2010-2017 Dénemi” adli ¢alismada UNDP’nin 2010-2017 yillarin1 kapsayan 79 iilkenin
verileri kullanilarak veri madenciliginin karar agaci tekniklerinden C5.0 ve Gini algoritmalari ile karar
agaclar olusturulmustur. Karar agaclar ile birlikte IGE’ye etki eden faktérler belirlenmis ve iilkeler ok
yiiksek, yiiksek, orta ve diisiik diizey gelismis iilkeler olarak siniflandirilarak kurallar elde edilmistir.
Yapilan analizler sonucunda C5.0 algoritmasi ile %97,94 ve Gini algoritmasi ile %91,93’liik dogru
siniflandirma basarisi elde edilmistir. Bunun disinda duyarlilik ve belirleyicilik istatistikleri de
hesaplanmistir. IGE’ye en fazla etki eden degiskenlerin egitim, istihdam ve saglik gostergelerindeki
degiskenler oldugu tespit edilmistir. (Emre ve Ali, 2020)
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“Veri Seti-Siniflandirma Iliskisinde Performansa Etki Eden Faktorlerin Degerlendirilmesi” adli
calismada 32 farkli veri seti kullanilarak deneyler gergeklestirilmistir. 9 farkli siniflandirma algoritmasi
da kullanilarak bu algoritmalarin veri setleri iizerindeki basarimlar1 da kiyaslanmistir. Elde edilen
sonuglar, algoritmalarin etkinliginin yani sira test yontemlerinin basarima etkilerini de ortaya
cikarmistir. Veri setine ait parametrelerin siniflandirma basarimina etkileri makalede detayli olarak
ortaya konulmustur. (Abdullah ve Murat, 2020)

“Miisteri Kayip Analizi i¢in Smiflandirma Algoritmalarinin Karsilastirilmasi” adli ¢alismada
uzmanlar kaggle.com tizerinden yayimlanan toplam iki veri seti ile galigmuslardir. Tlk veri seti bir banka
miisterilerine, ikinci veri seti ise telefon operatorii miisterilerine aittir. Kullanilan iki veri seti i¢in de
cesitli nitelikler incelenerek miisteri kayip analizi yapmiglardir. Calismada Logistic Regression, Naive
Bayes, Desicion Tree, K-NN, SVM ve LDA simiflandirma modelleri kullamlmustir. incelemede toplam
13.000 miisteri Dbilgisi iizerinden belirlenen yontemler ile calisma yapilmistir. Algoritmanin
uygulanmasi kolay ve literatiir ¢alismasi fazla oldugu Python Programlama Dili’ni se¢mislerdir.
Kullanilan smiflandirma yontemleri her iki veri seti i¢in de uygulamus ve dogruluk oranlarn
karsilastirilmiglardir. En kararli sonucu karar agaglar algoritmasi oldugu gézlemlemislerdir. (Alper ve
Yelda, 2020)

“Kredi Karti Kullanan Miisterilerin sosyo-ekonomik Ozelliklerinin Kiimeleme Analiziyle
Incelenmesi” adli ¢alismada, uzmanlar kredi kart1 kullanan miisterilerin sosyo-ekonomik 6zelliklerinin
gruplanmasi amacglamiglardir. Calismada, dncelikle bireysel bankacilik ve onun bir islevi olan kredi
kartlarinin tanimlanmasina, bu kavramlarin {ilkemizdeki yeri ve 6neminin belirlenmesine yer verilerek,
kredi kart1 kullanan banka miisterileri kiimeleme analiziyle gruplandirilmistir. Uygulamada, verilere en
uygun teknik oldugu icin kiimeleme analizinin hiyerarsik olan ydntemlerinden ortalamalar baglanti
teknigi tercih edilmistir. Bu yontemle ilgili banka miisterileri sosyo-ekonomik 6zelliklerine gore (¢
kiimede gruplanmuslardir. ilk kiimede en yogun miisteri toplulugu bulunurken, ikinci kiimede daha az
miisteri toplulugu yer almus, iiglincii kiimede ise azinlikta olan miisteri grubu yer almistir. Bu ii¢ kiimeye
gore, misterilerin on adet sosyo-ekonomik degiskene gore farklilik gosterdigini gozlemlemislerdir.
(Asan, Zerrin. 2015)

Bu ¢aligmanin 6nemi; giiniimiizde kendisi olduk¢a énemli ve de ihtiya¢ duyulan bir alan haline
gelen veri madenciliginin smiflandirma yontemlerinden olan karar agaclarinin ele alinmasidir.
Uygulamada, IBM SPSS Modeler 18.0 programi kullanilmistir. Uygulanan ankete ait veriler Excel’de
diizenlenmistir. Teknolojinin oldukca yayginlastigi, telefon kullaniminin oldukca fazla oldugu bu
donemde operatdr kullanicilarinin beklentilerinin neler oldugunu ve kullanicilarin hangi durumlarda
operator degisikligi yaptiklarinin belirlenmesi amaci ile Google Form iizerinden 32 soru i¢eren anket
hazirlanmistir. Arasgtirma 2020 yilinin Ocak-Agustos aylarinda yapilmistir ve 765 operatdr kullanicis
ankete katilmistir. Anket verileri mail yoluyla ve kisilerle birebir goriistilerek elde edilmistir. Kisilere
anket sorulart yoneltilmeden dnce etik kurul onay1 alinmistir.

Materyal ve Ydntem

Veri madenciligi modelleri ii¢ temel baslikta incelenebilir. Siiflandirma ve regresyon, kiimeleme,
birliktelik kurallart. (Akpinar, 2000). Karar agaglari bir siniflandirma modelidir.

Karar Agagclart,
= Diisiik maliyet,
= Anlasilmasinin, yorumlanmasinin ve veri tabanlari ile entegrasyonun kolayligi,

=  @iivenilirliklerinin iyi olmasi,
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= Hem kategorik hem de sayisal verilerle kullanilabilmesi nedenleri ile yaygin sekilde kullanilan
veri madenciligi yontemidir.

ID3 (Iterative Dichotomiser 3), C4.5 & C5.0 (ID3 karar agac1 algoritmasinin ileri versiyonlart),
CART (Classification And Regression Trees), CHAID (Chi-Squared Automatic Interaction Detector),
QUEST, SLIQ (Supervised Learning in Quest), SPRINT (Scalable Parallelizable Induction of Decision
Tree) algoritmalar1 en yaygin kullanilan karar agaci yontemleridir.

ID3 Algoritmasi, 1986 yilinda J.R. Quinlan tarafindan kategorik verilerin siniflandirilmasi
amaciyla gelistirilmis, en temel simiflama yontemlerinden biridir. ID3 Algoritmasi kendisinden sonra
bulunan siniflandirma algoritmalarinin da temelini olusturdugu i¢in olduk¢a Onemlidir. ID3
algoritmasinda genel entropi degeri hesaplanir.

k
H(y) = H(py,p2) s Piy = Z (p;!ogb(l/p,-))

Jj=1

Entropi, belirsizligi ve beklenmeyen durumun ortaya ¢ikma olasiligini gostermektedir. 0 ile 1
arasinda degerler almaktadir. Esit olasilikli durumlar belirsizligin yiiksek oldugunu gostermektedir.
Eger ihtimal esitse entropi 1 degerini alir.

Entropi hesaplandiktan sonra her bir degisken i¢in kazanim degeri hesaplanir.

k
Gain(x;) = H(Y) - ZP(XU-)H(Y/XU- )y,  i=12..,m

j=1

Kazanim degeri en biiyiik olan degisken en belirleyici 6zellik olarak segilir. Belirlenen ilk
degisken ise kok diigiim olarak alinir. Her bir diigiim saf (yaprak) olana kadar 1.asamaya geri dontilerek
agacin dallar1 tamamlanir.

ID3 algoritmasinda kategori sayisi arttik¢a hata oram artmaktadir. Ozellikle biiyiik veri setlerini
simiflandirabilmek amaciyla J.R. Quinlan 1993 yilinda C4.5 algoritmasini gelistirmistir. C5.0
algoritmasi ise C4.5 ile aym sonuglar1 verse de goriiniis olarak daha iyi sonu¢ vermektedir ve daha
hizlidir. C4.5 algoritmasi dallandirma yaparken kazanim degil kazanim orani (gain ratio) kullanir.

. . _ Gain(X;) .
GainRatio(X;) = AR i=12,..,m
Cart Algoritmasi, 1984 yilinda Breiman, Friedman, Olshen ve Stone tarafindan gelistirilmistir.
Hem sayisal hem de kategorik veri tiirlerini simiflandirmada kullanmaktadir. Simiflar kategorik
verilerden olusuyor ise gini indeksi, sayisal verilerden olusuyor ise regression trees kullanilarak agag
olusturulur. Gini indeks degeri en kiiciik olan 6zellik en fazla belirleyicilige sahip 6zellik olarak alinir

ve dallandirma en kiiciik gini indeksi ile yapilir.

ke
Gini(X;)=1- Z[P(Y,M’X,-_,-]2
m=1

Chaid Algoritmasi, 1980 yilinda Kass tarafindan gelistirilmistir. Kategorik degiskenlerde
kullanilir. Smiflandirma yaparken Ki-Kare istatistiginden faydalanmaktadir. Quest Algoritmasi, 1997
yilinda Loh and Shih tarafindan gelistirilmistir. Quest algoritmasi, agacin olusturulmasi sirasinda, Chaid
ve Cart’1n aksine tiim degiskenler ile ayr1 ayr1 ilgilenir. Bu algoritma hesaplama maliyetinin diisiiriilmesi
amaciyla gelistirilmistir.
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Uygulama

Bu makalede, 765 operator kullanicina operator degisikligi ile ilgili sorular yoneltilmis olup, elde edilen
verilerin karar agaci yontemlerinden C4.5 algoritmasi ile degerlendirilmesi saglanmustir. Kullanicilar
kullandiklar operatdr ve memnuniyetleri hakkinda sorular sorulmus ve bu sorular kategorize edilerek
sistemdeki karsiliklar1 Tablo 1°de verilmistir.

Tablo 1. Operator Kullanicilarina Sorulan Sorular ve Demografik Verileri

Karakteristigin
S.No | Ismi Aciklamasi Aldig1 Degerler %

1 Sorul | Kisilerin cinsiyet bilgisi 1 Kadn 400 (%52,3)
2  Erkek 365 (%47,7)

2 Soru 2 | Kisilerin yas bilgisi 1 2-14 0
2 15-19 112 (%14,6)
3 20-24 219 (%28,6)
4 25-39 336 (%43,9)
5 40-59 91 (%11,9)
6 60 yas lizeri 7 (%0,9)

3 Soru 3 | Kisilerin medeni durum bilgisi | 1 Bekar 438 (%57,3)
2 Nisanl 38 (%5)

3 Evli 286 (%37,4)
4 Bosanmis 3 (%0,4)

4 Soru4 | Kisilerin egitim durumu 1 llkokul 10 (%1,3)
bilgisi 2 Ortaokul 23 (%3)

3 Lise 194 (%25,4)
4 Onlisans 78 (%10,2)
5 Lisans 391 (%51,1)
6 Yiksek Lisans 63 (%8,2)
7 Doktora 6 (%8)

5 Soru5 | Kisilerin aylik gelir bilgisi 1 Herhangi bir gelirim yok 172 (%22,5)

2 Ogrenciyim. Ogrenim kredisi/bursu | 139 (%18,2)
aliyorum.
3 Asgari Ucret 106 (%13,9)
4 2.500-4.000 118 (%15,4)
5 4.000-7.000 194 (%25,4)
6 7.000 ve Uzeri 36 (%4,7)

6 Soru 6 | Kisilerin ¢aligtiklar: sektor 1 Calismiyorum 85 (%11,1)

bilgisi 2 Ogrenci 234 (%30,6)
3 Kamu kurumu 261 (%34,1)
4 Ozel kurum 140 (%18,3)
5 Kendi isim 15 (%2)
6 Serbest meslek 22 (%2,9
7 Emekli 8 (%1)
8 Malulen emekli 591 (%77,3)

7 Soru7 | Kisilerin yasadiklari idari 1 1 156 (%20,4)
bolge bilgisi 2 Tlge 18 (%2,4)

3 Koy 1 (%1)

8 Soru 8 | Kullanmakta oldugunuz 1 Akill Telefon Kullanmiyorum 576 (%75,3)
telefon akilli ise isletim 2 Android 182 (23,8)
sistemi nedir? 3 108 6 (%8)

4  Windows 563 (%73,6)

9 Soru9 | Operator Degisikli Yaptiniz 1 Evet 202 (%26,4)
mi? 2 Hayrr 337 (%44,1)

10 | Soru 10 | Kullandigimz ilk operator 1 Turkeell 179 (%23,4)
hangisi? 2 Tirk Telekom 249 (%32,5)

3 Vodafone 166 (%21,7)
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11 | Soru 11 | Ilk kullandiginiz operatérden | 1 Turkcell 166 (%21,7)
sonra hangisine gecis 2 Tirk Telekom 340 (%44,4)
yaptiniz? 3 Vodafone 259 (%33,9)

12 Soru 12 | Sosyal medya uyg}-lle-l-m?le.l.rml 1 Evet 414 (%54,1)
kullanirken operatoriiniiziin
hizmet kalitesi ihtiyacinizi 2 Hayrr 84 (%11)
kargiliyor mu?

13 | Soru 13 Herharzgi bir s1k1"nt1 ' 1 Evet 267 (%34,9)
yasadiginizda miisteri
hizmetleri ile isinize yarayan
siire zarfinda iletisime 2 Hayrr 379 (%49,5)
gecebiliyor musunuz?

14 | Soru 14 | Miisteri hizmetleri sorununuzu | 1 Evet 122 (%15,9)
(F‘rc])j?wede yeterli olabiliyor > Hayrr 264 (%34.5)

15 | Soru 15 | Yasadiginiz idari bolgede 1 Evet 351 (%45,9)
kullandiginiz operatdre ait
operator islem merkezi 2 Hayrr 159 (%20,8)
mevcut mu?

16 | Soru 16 | Olabilecek bir dogal afet 1 Daha 6nce boyle bir durumla
aninda kullanmakta oldugunuz | karsilasmadim. Karsilasirsam yeterli 256 (%33,5)
operatdrin ¢cekim gucinin olacagmi diisiiniyorum.
yeterli gelebilecegini 2 Daha 6nce bdyle bir durumla
diistiniiyor musunuz? Daha karsilasmadim. Karsilagirsam yeterli 299 (%39,1)
dnce hoyle bir durumla olacagim diigiinmiiyorum.
lgﬁgllastlysanlz yeterli oldu 13(’ Daha 6nce boy'le bir durumla 31 (%4,1)

/ arsilastim. Yeterli oldu.
4 Daha 6nce bdyle bir durumla
karsilastim. Yeterli olmadi. 179 (%23.4)

17 Soru 17 Gehse.I.l altya_lpl_ te_:kn01011s1 1 Evet 474 (%62)
operatdr segiminizde ve
operator degistirmenizde etkili | o Hayir 291 (%38)
oldu mu?

3 Yeterli bilgiye sahip degilim. 455 (%59,5)

18 | Soru 18 | Kullandiginiz operatorin 1 Evet 310 (%40,5)
gekim gliclinden memnun 2 Hayr 262 (%34,2)

19 | Soru 19 | Fatural hat kullaniyorsaniz, 1 Evet 319 (%41,7)
6dediginiz miktar 2 Hayrr 184 (%24,1)
belirlediginiz tutar1 astyor mu? | 3 Fatural hat kullanmiyorum 3 (%4)

20 | Soru 20 | Hat degisikligi yapma 1 Konusma paketi yetersiz 1 (%1)
sebebiniz nedir? 2 Mesajlagma paketi yetersiz 297 (%38,8)

3 Internet paketi yetersiz 194 (%25,4)
4 Cekim gicu yetersiz 216 (%38,2)
5 Paket fiyatlari oldukea yiiksek 50 (%6,5)
6 Faturam anlastigim tarife fiyatini 4 (%5)
aglyor

21 | Soru 2l | Yasadigimz idari bolgede 1 Evet 606 (%79,2)
kullandiginiz operatdre ait
operator iglem merkezi 2 Hayir 159 (%20,8)
mevcut mu?

22 | Soru 22 | Onceki operatériiniizii 1 0-1Yd 203 (%26,5)
kullanma stireniz 2 1-3Y1l 254 (%33,2)

3 35v1 136 (%17,8)

4 5 yildan daha fazla

172 (%225,5)
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Karar agaci uygulanmadan 6nce kisilerin operator degisikligi yapip yapmadigi sorusuna verdigi
ever ve hayir yanitlar ile diger degiskenler arasinda anlamli bir farklilik bulunup bulunmadigina dair
Ki-Kare testleri yapilmigtir ve anlamli iligki bulunan degiskenler Tablo 4’te gosterilmistir.

Tablo 2. Ki-Kare Testi Sonuglari

Karsilastirilan Testler Exact sig. (p value)
Soru9*Sorul 0.037
Soru9*Soru2 0.00
Soru9*Soru3 0.00
Soru9*Soru4 0.02
Soru9*Sorub 0.018
Soru9*Soru6 0.00
Soru9*Soru7 0.01
Soru9*Soru8 0.00
Soru9*Sorul0 0.00

Soru9* Operator Degisikligi yaptiniz mi?

Ki-Kare testi sonuglarina bakildiginda cinsiyet, yas bilgisi, medeni durum, egitim durumu, aylik gelir
bilgisi, calisilan sektdr, yasanilan idari bolge, kullanilan isletim sistemi ve tercih ettikleri ilk operator,

operator degisikligi yapmalarinda etkili olan degiskenlerdir.

Somg

Mode O

B Evet

T otal

Categorny % n
T2.5 5563
B Hawir 26,4 202
1000 755

Sormzz

Improvemeent=0,0239

S ywildan daha fazla; O-1 il

Maode 1
Categony % n
B Evet 55,4 219
H Hawr 1.6 156
Total G890 375

Sarub
Improvement=0,032

1-3 il 3-5 vl

Hode 2
Categony % n
B Evet 85,2 394

H Hawir 118 46
Total S1.0 390

Saru2
Improvement=0,023

Ozel kurum; Gahgmiyorum; Kamu Ofrenci; Serbest meslak; Emekdi 15-19 20-24; 25-39,; 40-59; 60 Yag Ozeri
kurumu; Kendi igim
Mode = Mode 4 Mode &5 Mode G
Categorny % n Categorny % n Categony % n Categony W n
B Evet 52,4 160 B Evet 41,2 50 B Evet 50,2 21 B Evet az.2 212
B Hawir 3156 74 B Hawir 52,2 82 B Hawir 39.2 20 B Hawir T 26
Total 205 239 Total 12,4 191 Total 5.7 51 Total 44,2 339
= | =]
Sorml0 Saruz

Improvement=0,005

“odafone: Tukeell

Tiik Telekom

Mode 7 Mode 2
Categony % n Categony % n
B Evyet 42,5 45 B Evet 230 14
B Hawir 50,5 46 B Hawir 720 36
Total 118 91 Total 6.5 &0

Sekil 2. Karar Agaci
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Improvement=0 006

Behar Ewli; Miganli; Boganmiz

Mode O Mode 10
Category % n Categorny % n
B Evet 86,1 130 B Eyet a7 183
B Hawir 13,9 =21 B Hawir 27 5
Tuaotal 19,7 151 Total 246 183
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Karar agacinda bulunan degiskenleri grafikle de gdsterelim. Oncelikle kok diigiim olan énceki
operatorii kullanma siiresine bakiyoruz.

iLK OPERATOR KULLANIM
SURESINE g;C)RE HAT
DEGIiSIiKLiGi GRAFIiGi

300 235
-
2000115 I 109 107 o1 o
0 =
Evet Hayir

mo-1vil m1-3vil 3-5vil 5 Yildan Fazla

Sekil 3. Tlk Operatériin Kullanim Siiresi Grafigi

Grafige bakildiginda operatoriinii 1-3 yil arasinda kullanan kullanicilar daha fazla hat degisikligi
yapmustir.

CALISLAN KURUMA GORE
OPERATOR DEGISIKLiGi

500 GRAFIGI
219
5140-113 9
Bipgros 20,4273133
| ] -
O -
Evet . Hayir

™ Calismiyor m Ogrenci

™ Kamu Kurumu Ozel Kurum
Kendi Isi Serbest Meslek

Sekil 4. Calisilan Kurum Bilgileri i¢in Operatdr Degisikligi

Grafige bakildiginda kamu kuruma calisanlart diger sektor galisanlarina gore daha fazla hat
degisikligi yapmustir.

YAS DEGISKENINE GORE
OPERATOR DEGISIKLIiGi

GRAFIGi
300 274
200 144
100 62 q 78 50 75 62 13
m 5 - [ | 2
0
Evet Hayir

™ 15-19 m20-24 m25-39 =40-59 60 ve Uzeri

Sekil 5. Yas i¢in Operator Degisikligi

Grafige bakildiginda 25-39 yas araligindaki operatdr kullanicilart diger kullanicilara gore daha
fazla hat degisikligi yapmusgtir.
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OPERATOR DEGISIKLIiGi

GRAFIGi
337 340
400 — 249259
166 179 -
200 I
0
Turkcell Turk Telekom Vodafone

™ Hat Degisikliginden Once
Hat Degisikliginden Sonra

Sekil 6. Operator Degisikligi Grafigi

Grafige bakildiginda Turkcell kullanicilart diger operator kullanicilarina gore daha fazla oranda
hat degisikligi yapmustir.

MEDENIi DURUM BIiLGIiSINE
GORE OPERATOR
DEGIiSIKLiGi GRAFIiGi

282
300 244
200 l 156
3 4 0
0
Evet Hayir
™ Bekar Nisanh Evli Bosanmis

Sekil 7. Medeni durum i¢in operatdr degisikligi

Sonug ve Tartismalar

Karar agact CART (Classification And Regression Trees) algoritmasi kullanilarak olusturulmustur.
Kategorik verilerden olusan degiskenler gini indeksi kullanilarak hesaplanmis olup, gini indeksi en
kicglk degisken olan ‘operatoriin kullanim stiresi’ en belirleyici 6zellik se¢ilmis ve kok diigiim olarak
kabul edilmistir. Sekil 2’ye bakildiginda, operatériinii 5 yildan fazla ve 0-1 yil araliginda kullanan
kullanicilarin 1 ile 5 yil arasinda kullananlara goére daha diisiik oranda operator degisikligi yaptigi
goriilmiistiir. Operatorler hat operatdr degisikligini yeni yapan ve uzun siireli kullanan kullanicilarina
ozel tarifeler uygulamaktadir. Bu duruma meslek durumu da neden olmaktadir. Ozel kurumda calisan,
kamu kurumunda g¢alisan ve c¢alismayan bireylerin hat degisikligine daha fazla egilimli oldugu
goriilmektedir. Serbest meslekle ugrasan emekli ve 6grenci olanlarda ise hat ge¢isi kullanilan operatore
gore degigsmektedir. Vodafone ve Turkcell kullanicilar1 %49.5 oraninda operator degisikligi yaparken
Tiirk Telekom kullanicilar1 daha diisiik bir oranla %28 olarak operator degisikligine gitmektedirler.
Operatorunt 1-5 yil arasinda kullanan kullanicilara bakildiginda ise %88 oraninda operator degisikligi
yapildig1 goriilmektedir. Bu duruma neden olan bir bagka degisken incelendiginde yas faktoriiniin etkili
oldugu goriilmiistiir. 15-19 yas arasi kullanicilar %60,8 oraninda iken bu oran 20 yas ve iizeri kisilerde
%92,8 olmaktadir. 20 yas tizeri kisilerde etkili olan bir diger faktoér de kisilerin medeni durum olarak
saptanmustir. Bekar bireyler %86,1 oraninda operator degisikligi yaparken, evli nisanli ve bosanmis
kisiler %97,3 oraniyla bekar kisilere gore operator degisikligine daha egilimlidir.
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Grafige bakildiginda bekér ve evli operator kullanicilart diger kullanicilara gore daha fazla hat
degisikligi yapmuistir.

Internetin bir hayli fazla kullanildigi bu donemde kullanicilara yoneltilen sorulara verilen
cevaplardan yola ¢ikarak, kullanicilarin internet paketleri ile operatorleri kullanan kisilerin biiyiik bir
kismimin ¢ekim giiclinden sikayet¢i oldugu gozlenmistir. Kullanicilarin %39,1°1 olabilecek bir dogal
afet durumunda kullandiklar1 operatdriin yeterli gelmeyecegini diistinmektedir. Kisilere hat degisikligi
yapma nedenleri soruldugunda ise kisilerin %38,2’si paket fiyatlarinin c¢ok pahali oldugunu
belirtmislerdir.
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The Use of New Robust Approaches for Nonlinear Quantile Regression When There are
Outlying Observations

Burak DILBER?, A. Firat OZDEMIR!
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Abstract

Iterative algorithms are used for parameter estimation in nonlinear regression models. The iterative
method used in nonlinear quantile regression obtains the best parameter estimation by minimizing the
sum of the absolute deviations of the residuals. In this study, two different approaches for nonlinear
quantile regression are proposed. The first approach minimizes the median of the absolute deviations of
the residuals and the second approach minimizes the median of the squares of the residuals. Newly
proposed NO quantile estimator is used for the estimation of the median of residuals. Nonlinear quantile
regression and new robust approaches are compared with a simulation study by using theoretical data
sets consisting of outliers. Furthermore, the methods are examined graphically to understand how they
can model different types of relationship between variables. New robust approaches outperformed
nonlinear quantile regression against outliers.

Key words: Nonlinear quantile regression, NO quantile estimator, nonlinear regression models,
outlying observations
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Consumption and Preferences of Cooperative Branded Products in Tokat Provincial
Center
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Abstract

Marketing activities carried out through cooperatives protect not only the interests of the producers but
also the consumers. A marketing approach centered on producer and consumer interests plays a key role
in combating rural poverty. If rural poverty reduction in countries where the majority live in rural areas
in developing countries such as Turkey, would be the economy. The place of local products is important
for the recognition of the region or for economic development. Tokat province is among the advanced
provinces in terms of agricultural products. In this context, the purpose of this study is to examine the
consumption and preference of cooperative branded products by individuals who are substituting at the
slap center. For this purpose, face-to-face interviews were made with 383 individuals residing in the
center. The consumers interviewed within the scope of the research are young and working population.
The monthly income of the consumers is 6 120.10 TL / month. More than half of the consumers are
male and married. Most of the education level is high school and undergraduate graduates. In Tokat
province, the replacement period is long and the rural replacement rate is low. More than half of the
consumers do not know the definition of cooperative branded product, but it has been observed that the
cooperative branded products are consumed excessively (such as Torku, Marmarabirlik, etc.).

One of the most effective factors in consumers' preference of cooperative brands over other brands is
that they think that cooperative branded products are of higher quality. This shows that the society's
opinion towards the cooperatives is positive. It has been seen that the society has a positive attitude and
behavior towards cooperatives. The society has a desire to support cooperatives. Consumers are aware
that cooperative branded products are of higher quality and more affordable, and they expect to see more
product options, advertisements and promotions in cooperative brands.

The factors that are econometrically effective in the consumption of cooperative branded products are
the consumer's gender, age, income, being of rural origin, knowing the product, price and quality.

Cooperatives can implement policies that encourage and support their branded products in order to
protect both the producer and the consumer.

Key words: Binary logit, cooperative product, preference, consumption

Tokat il Merkezinde Kooperatif Markah Uriinlerin Tiiketimi ve Tercihleri

Ozet

Kooperatifler kanaliyla ger¢eklesen pazarlama faaliyeti sadece tireticinin degil tiiketicinin de menfaatini
korur. Uretici ve tiiketici menfaati merkezli bir pazarlama anlayis1 kirsal yoksullukla miicadelede kilit
rol oynar. Kirsal yoksulluk azalirsa da Tiirkiye gibi ¢ogunlugun kirsalda yasadigi iilkelerde iilke
ekonomisi kalkinmis olur. Yorenin taninmasi ya da ekonomik kalkinmayi saglamasi igin yoresel
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urunlerin yeri énemlidir. Tokat ili tarimsal tirtinler anlaminda ileri iller arasindadir. Bu baglamda tokat
merkezde ikame eden bireylerin kooperatif markali iiriinleri tiiketimi ve tercihi incelenmesi bu
arastirmanin amacini olusturmaktadir. Bu amag i¢in merkezde ikame eden 383 birey ile yliz ylze
gOriisilmiistiir. Arastirma kapsaminda gorisiilen tiiketicilerin gen¢ ve ¢alisan niifustur. Tiiketicilerin
aylik gelir 6 120.10 TL/ay’dir. Tiiketicilerin yarisindan fazlasi erkek ve evlidir. Egitim seviyesi
cogunlugunun lise ve lisans mezunu olusturmaktadir. Tokat ilinde ikame etme siireleri uzun ve kirsal
ikame etme orani diigiiktiir. Tiiketicilerin yarisindan fazlasi kooperatif markali iiriin tanimin1 bilmeyip,
ancak kooperatif markali iiriinleri fazla oranda tiiketildigi (Torku, Marmarabirlik, gibi) gézlenmistir.

Tuketicilerin kooperatif markalarin1 diger markalara gore tercih etmelerinde en etkili faktérden biri de
kooperatif markali iirinlerin daha kaliteli oldugunu diisiinmeleridir. Bu da toplumun kooperatiflere karsi
goriigiiniin olumlu oldugunu gostermektedir. Goriilmiistiir ki toplum kooperatiflere iligkin olumlu tutum
ve davranig igerisindedir. Toplumun kooperatifleri destekleme istegi bulunmaktadir. Tiiketiciler
kooperatif markali {irlinlerin daha kaliteli ve uygun fiyatli oldugu bilincinde olup kooperatif
markalarinda daha fazla {iriin segenegi, reklam ve promosyon ¢aligmasi gormeyi beklemektedirler.

Kooperatif markali {iriinleri tiikketiminde ekonometrik olarak etkili olan faktorler tiiketicinin cinsiyeti,
yas, geliri, kirsal kokenli olmasi, liriinii bilme durumu, fiyat ve kalitesidir.

Hem {ireticiyi korumak hem de tiiketiciyi korumak adina kooperatifler markali {iriinlerini tesvik edici
ve destekleyici politikalar uygulanabilir.

Anahtar kelimeler: Binary logit, kooperatif triin, tercih, tiketim
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Zara Honey That a Local Product Consumption of Individuals and Reasons for
Preference (Sivas Provincial Center District)

Riiveyda YUZBASIOGLU*
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Abstract

The status of honey consumption, which is very important for human health and also for animal
products, and some socio-demographic characteristics that affect consumption have been tried to be
revealed with this research. Situated in the front row at the local market in Turkey production is quite
high, patented count for much more than the absence of such a honey work well for consumer research
has brought to the fore.

The questionnaire, which is the main material of the study, was collected by interviewing 272
individuals living in the central district of Sivas province. In the first part of the study, questions were
asked to reveal the socio-economic structures of the individuals. 50.37% of the individuals interviewed
within the scope of the research are women, the average age is 33.67 and the average monthly income
is2034.03 TL. In the second part of the study, honey consumption of individuals was examined. 98.53%
of individuals consume honey and more than half (57.09%) prefer to consume honey comb. In the third
part, the reasons of preference for the local product, dice honey, are examined. Individuals' reasons for
preference for dice were measured with a 5-point Likert scale under 17 factors. Factor analysis was
performed to reduce the factor loadings and the cronbanch's alpha value was found 0.897 and KMO
0.792, thus 17 variables were summarized under 4 factors. In the last part of the study, some features
that affect the reasons of individuals' preference for pesticides have been tried to be determined and
binary logit analysis has been applied for this. As a result of the analysis, the monthly income of
significant individuals at the 10% significance level and the last factor in the factor analysis negatively
affect the pest honey consumption. As a result of the analysis, it was revealed that individuals who were
found to be significant at the 5% significance level had a positive effect, while individuals at the 1%
significance level had a negative effect.

Key words: Honey, Binary logit, Factor analysis, preference, consumption

Bireylerin Yoresel Uriin Olan Zara Bah Tiiketimi ve Tercih Nedenleri (Sivas ili Ornegi)

Ozet

Insan saghig i¢in ¢ok énemli olan, hayvansal iiriinler igin de yer alan bal tiikketim durumu ve tiiketimi
etkileyen bazi sosyo-demografik 6zellikler bu arastirma ile ortaya konulmaya ¢alisilmistir. Uretimde &n
siralarda yer alan Tiirkiye’de ve yerel pazari oldukca yiiksek, patentli sayis1 oldukg¢a fazla olan bal igin
tiikketicilere yonelik boyle bir ¢alisma olmamasi arastirmayi iyice 6n plana ¢ikarmistir. Arastirmanin ana
materyali olan anket Sivas ili merkez ilgede yasayan 272 bireyle goriisme yolu ile toplanmustir.
Arastirmanin birinci boliimiinde bireylerin sosyo ekonomik yapilarini ortaya koyacak sorular
sorulmustur. Aragtirma kapsaminda goriisiilen bireylerin %50.37si kadin, ortalama 33.67 yas ve aylik
ortalama geliri 2 034,03 TL’dir. Aragtirmanin ikinci boliimiinde bireylerin bal tiiketimi incelenmistir.
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Bireylerin %98.53’1i bal tiikketmekte ve yarisindan fazlasi (%57.09) petek bal tiiketmeyi tercih
etmektedir. Uglincii bolimde y6renin Griini olan zara bali tercih nedenleri incelenmistir. Bireylerin zara
bali tercih nedenleri 17 faktor altinda 5°1i likert 6lgegi ile dlglilmiistiir. Faktor yiiklerini azaltmak igin
faktor analizi yapilmis ve cronbanch’s alpha degeri 0.897 ve KMO 0.792 bulununmus boylelikle 17
degisken 4 faktor altinda Ozetlenmistir. Arastirmanin son bdoliimiinde bireylerin zara bali tercih
nedenlerini etkileyen bazi oOzellikler belirlenmeye ¢alisilmis ve bunun igin binary logit analizi
uygulanmistir. Analiz sonucunda %10 onem seviyesinde anlamli bireylerin aylik geliri ve faktor
analizindeki son faktor zara bali tiiketimini negatif yonlii etkilemektedir. %5 onem seviyesinde anlamli
bulunan bireylerin pozitif yonlii etkilerken %10nem seviyesinde bireylerin negatif yonlii etkiledigi
analiz sonucunda ortaya konulmustur.

Anahtar kelimeler: Bal, Binary logit, Faktdr analizi, tercih, tiketim
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Optimization of Power Conservation and Pressure Drop of Nanofluid Two-Phase Flow
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Abstract

Power consumption in pipeline transportation is one of the most challenging issues in recent days for its
economic importance, especially in two-phase flow. Recently, nano additives are used for enhancing
flowability and reduce the power conservation in pipelines. Although, other factors like; velocity,
physical properties, temperature...etc can affect the flowability, the optimization of these factors was
never performed. Hence, in this work, a multifactorial design method, Design of Experiments (DOE)
was used to evaluate the interaction effect of mixture velocity, temperature, and nanoparticle
concentration on the power conservation and pressure drop of two-phase flow in a horizontal pipe. The
optimization of factors was also performed using both experimental and analytical analyses.

The effects of mixture velocity of (oil-water) flow (0.8-2.4) m/s, temperature (20-60) °C, and nano-silica
concentration (0-300) ppm and their interactions were investigated experimentally using a horizontal
pipe and numerically using a central composite design. The significance of the results was evaluated by
statistical analysis of variance (ANOVA)

The results showed that the interaction effects between the mentioned factors were found to be highly
significant in influencing power conservation and the predicted values were found to be in good
agreement with the experimental values. This study shows that central composite design could
efficiently be used for the modeling of power conservation, and it is an economical way of obtaining the
maximum amount of information with the fewest number of experiments.

Key words: Power conservation, pressure drop, two-phase flow, statistics, central composite design
Introduction

Petroleum is considered the main income source of a lot of countries due to its importance in exporting
issues and industry. It is transferred from one country to another or another place by many methods.
The transportation through pipelines system is considered as one of the operatives and economical way
to transport petroleum in exporting issue and transferring to storages or refineries. The presence of water
with crude oil is so common in pipelines that make the flow is a two-phase flow (liquid-liquid flow).
This type of flow is accompanied by an increase in pressure drop and fiction. (Asawer, et al. 2020).
Several pumps are used to overcome this issue leading to high power consumption as well as its
reversible effect on pipelines transportation by producing pressure more than the maximum allowable
operating pressure. Hence, several methods have been used to lower the pressure drop and power
consumption as well as lowering friction factors. One of these methods is adding some effective
additives. These additives are used to lower the pressure drop and enhance the flowability of fluid like;
polymers, surfactants, and nanoparticles.
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Recently, nanotechnology is used in reducing the energy required to transport fluid in the pipeline,
especially in the petroleum industry. Hascakir et al. (2008) used iron powder in micron-sized to reduce
the viscosity of heavy oil. Hamedi (Hamedi and Babadagli , 2010) used a microwave oven to the mixture
of heavy oil and different nano-sized metals. Their goal was to attain an effectual aquathermolysis
without steam existence, using the photochemical reactions of microwaves to get reactive hydrogen
radicals, which would work as hydrogen donors for the reaction of aquathermolysis.

Esteban (2013) studied the effect of SiO2 on the viscosity of crude oil at steady-state conditions
and different concentrations and temperatures. He found that the reduction of viscosity increases as
nanoparticle size decreases. Also, they stated that there is a large interaction between nanoparticles
interacting and asphaltene aggregates, which causes an increase in the contact area causing a further
heavy hydrocarbons fragmentation.

Nada (Nada, 2017) used nanoparticles to water-oil mixture flow in the pipeline. She studied the
influence of nanoparticle and nanoparticles-surfactant on the phase inversion point (oil-in-water) into
(water-in-oil) flows in a horizontal pipe. She found that at low mixture velocity, there is no effect of
additive and velocity on the phase inversion point, while by increasing mixture velocities and using
Nano additives, the phase inversion point was delayed to an upper value of the dispersed phase volume
fraction (oil volume fraction).

The effect of nanoparticles on the pressure drop in the piping system was studied by the work of
(Asawer and Raheeq, 2019). They added locally prepared nanoparticles of SiO2 at a different
concentration to Iragi oil. They measured the pressure drop experimentally and calculate it theoretically.
They declared that 100ppm nanoparticle concentration was the optimum concentration that gives a
maximum reduction in pressure drop.

It can be observed from many researches that temperature, velocity a well as additive
concentration are all significant parameters that affected pressure drop and power consumption.
Although numerous investigations were performed by varying the mentioned factors, the optimization
of pressure drop and power consumption between these variables and their interaction was never
performed, according to the author’s knowledge. Therefore, the present work used a multifactorial
design consisting of factors of temperature, nano additives concentration, and velocity to study and
evaluate their respective interaction effects on pressure drop as well as power consumption.

One of the methods used to investigate the performance of the multi-leveled fractional design and
optimize the desired factors (to obtain either a minimized or maximized response) is the Design of
Experiment DOE. It is adapted by many researchers in recent years. Gunaraj (Gunaraj and Murugan
1999) performed Central Composite Design CCD and Response Surface Methodology RSM methods
to optimize the effect of interaction between the open-circuit voltages, wire feed rate, welding speed,
and nozzle-to-plate distance in the submerged arc welding of pipes. The optimization of the operating
variables versus pH value and coagulant dosage was investigated by Ghafari (Ghafari et al. 2009) using
CCD and RSM techniques. Furthermore, Zabeti (Zabeti et al. 2009) also made optimization of CaO
catalyst activity for biodiesel production using CCD and RSM, they investigated the maximizing of
yield production with the interaction effects of precursor dosage and calcination. Ghadimi (Ghadimi
2009) also applied CCD, RSM, and Box-Behnken Design (BBD) in optimizing the effect and interaction
between nanoparticle volume concentration and power on the stability and thermal conductivity of
nanofluids.

In the present study, the optimization of three variables temperature, nano additive concentration,
and velocity of two-phase flow (oil-water) was performed to determine a minimum pressure drop and
maximum power conservation in pipeline transportation. CCD and RSM were both chosen as methods
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of optimization in this investigation and were both performed to analyze and evaluate the obtained
results.

Optimization Technique

The first step in the optimization technique is identifying the independent factor and desired product. In
this work, temperature, nanoparticle concentration, and velocity of the two-phase fluid are the factors,
while the pressure drop and power conservation are the desired product. After, it is necessary to
determine the effect of these factors, so many experiments should be done to cover the effect of these
factors and their interactions on the desired product. The (Experimental Design) is considered as the
best method used for this purpose and to minimize the number of experiments required to test the system.
In this method, the information from pre-existing data is extracted by using a statistical method to
interpret the results in a regular form with the minimum number of observations. This method consists
of two parts, the first part is making a design of the experiments according to a certain plan. The Central
Composite Design CCD is used for this purpose as it is the proper technique. In this method, the number
of experiments is calculated according to the following equation Mahsa et al. (2012), and Marcin et al.
(2015).

n=2k + 2k +nc (¢D)

where k is the number of experimental studied factors. Each experimental factor is tested at fife levels:
maximum (+1), middle (0), minimum (-1), and two in-between (£2).

The second part is completing the regression analysis for the specified set of runs. The analysis
of variance (ANOVA) was used to evaluate the adequacy of the models. ANOVA determines which
factors have a significant effect on the responses by using Fisher's statistical test (F-test). Effects
calculated using ANOVA that falls below a confidence level of 95% were discarded to improve the
regression model.

Material and Method

The schematic diagram of the experimental setup composes of 6 m length with an inner diameter 12.7
mm of acrylic horizontal pipe, pressure gauges, and pumps, as shown in figure 1. The experimental
procedure is cited in the work of (Asawer and Nada 2017).

Tap water and crude oil with a fraction (15% water and 85%crude oil) were used as a two-phase
mixture. The experiments were carried out at different temperatures ranged from 200C to 600 C and
under different mixture velocity ranged from 0.8 to 2.6 m/s. The effect of nano-silica (NS) addition on
the flow behavior was studied at concentrations ranged from 100 to 300 mg/L. These samples were
prepared using a magnetic stirrer and an ultrasonic device. The conservation of power was calculated
using equation 2.

Ps =25 100% )
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Figure 1. The Schematic Diagram
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Results and Discussion

According to the central composite rotatable design (CCRD) method, twenty experiments were designed
to exam the effect of the three operating variables (temperature, nanoparticle concentration, and velocity
of the mixture) as well as their interaction effects. Table 1 shows the variable and the value associated
with each level

Table 1. Variables and Values Associated with Levels

. . Level
Variable Unit ) X] 0 1 "
Temperature °C 35 20 40 60 55
Nano opm 60 0 150 300 230
concentration
Speed of mixture | m/s 1.3 0.8 1.7 2.6 2

The experimental results of the twenty runs performed with the corresponding of pressure drop
and power conservation are shown in Table 2.

Table 2. Experimental Results According to CCRD

No of experiment X1 X2 X3 Pressure Drop (Pa) Power conservation (%)
1 -1 -1 -1 4.2 18
2 1 -1 -1 2.9 24.5
3 -1 1 -1 2.2 47.6
4 -1 -1 1 6.3 26.3
5 1 -1 1 4.3 29
6 -1 1 1 5.3 36.1
7 1 1 -1 1.2 45.4
8 1 1 1 2.7 46
9 -2 0 0 3.5 16.6
10 2 0 0 2.5 18.2
11 0 -2 0 3.4 5.55
12 0 2 0 2.6 27.7
13 0 0 -2 5.2 21.8
14 0 0 2 2.7 30
15 0 0 0 3 16.6
16 0 0 0 3 16.6
17 0 0 0 3 16.6
18 0 0 0 3 16.6
19 0 0 0 3 16.6
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Pressure drop

The Statistical analysis of the experimental results was performed using STATISTICS Software V12
and Expert Design Software. To derive a mathematical correlation of pressure drop, a least-squares
method was by fitting a response surface to the measured values. Various models have been used as
shown in Table 3.

Table 3: Summary of the model used to fit the average pressure drop

Model P-value R? DF | Remark

Linear 0.000 0.844 4 | LowR?

2FI 0.000 0.986 suggested

Quadratic 0.000 0.937 The p-value of the estimated coefficient are > 0.05
Polynomial 0 0.893 The p-value of the estimated coefficient are > 0.05

The above table reveals that the linear function gives the lower value of R2 while both quadratic
and cubic functions are good enough to fit the data, but all and most of the p-value of the estimated
coefficient are > 0.05 respectively. The sequential sum of squares for the two-factor interaction was the
best to fit the data, so it was adopted.

Based on the experimental results of pressure drop expressed in and regression analysis of the
mathematical model of the sequential sum of squares for the two-factor interaction in CCD with the best
value of R? is

Ap=bo+b1X1+b2X2+b3X3+b4X1X2+h5X2X3+h6X1X3+h7X12+b8X32+h9X22+h10X3X22 (3)

This model considers linear effects, quadratic effects, two-way interactions as well as the square
of two factors between the studied factors.

The analysis of variance (ANOVA) was used to indicate the accuracy of the generated model and
to determine the statistically significant factors. Tables 4 and 5 show the performance of ANOVA test.
The table shows that some terms (concentration and the quadratic form of velocity) have a higher p-
value (>0.05, terms that were not statistically significant).

Table 4. The Regression Analysis Results of Equation 2

Coefficient estimate | Slandered Error DF t-value df=9 p-value
Intercept 4.962 1.027 1 4.827 0.0009
Temperature (X1 ) -0.228 0.062 1 -3.645 0.005
Concentration(X2) 0.015 0.009 1 1.695 0.124
Velocity (Xs) 4.217 1.850 1 2.279 0.0486
X1 Xz 0.00001 0.000021 1 3.412 0.0077
XoX3 -0.017 0.0049 1 -3.475 0.00698
X1 X3 -0.020 0.0034 1 -5.821 0.00025
X ? 0.0024 0.00076 1 3.175 0.0112
X3 2 -0.000071 0.00003 1 -2.376 0.0414
X3 2 -0.439 0.541 1 -0.811 0.437
X3X2? 0.00005 0.000016 1 3.058 0.013
The proportion of
variar;lcep (R?) 0.995
R 0.996
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Table 5. Results for ANOVA for the Model

Sum of Square DF Mean Square F-value p-value
Regression 262.66 11 23.87 769.68 0.000000
Residual 0.27 9 0.031
Total 262.94 20
Corrected Total 42.49 19
Eg?::ife'gn v 262.6 11. 23.87 10.67 0.000006

The above model was improved by removing terms with p-values greater than 0.05, considered
as statistically insignificant at a 95% confidence level. These removed terms were not taken into account
in the regression analysis. The enhanced model is defined by Equation (4)

Ap=Dbo +bl1X1 + b3X3 + b4X1X2 + b5X2X3 + b6X1X3+b7X12 + b9X22 + b10X3X22 @)

This model predicts pressure drop based on two linear effects, two quadratic effects, three two-
way interaction, and one sum of the square of two factors interaction. The statistical summary of the

improve the model is shown in Tables 6.

Table 6. The Regression Analysis Results of Equation 3

Coefficient estimate Slandered Error DF t-value df=11 p-value

Intercept 5.004 0.895 1 0.00 0.00
Temperature (X1) -0.165 0.051 1 0.00 0.00
Concentration(X2) 2.687 0.184 1 0.00 0.00
XXz 0.00007 0.000023 1 0.00 0.00
XoX3 -0.008 0.0020 1 0.00 0.00
X1 X3 -0.020139 0.003781 1 0.00 0.00
X 2 0.001654 0.000633 1 0.00 0.00
X -0.000021 0.000000 1 0.00 0.00
X3X2? 0.000020 0.000000 1 0.00 0.00
Proportion of

varir;nce (R?) 0.99

R 0.995

The summary of ANOVA, after having removed terms with a higher P-value (terms that were not
statistically significant) is shown in Table 7. The result shows that the suggested model is best to fit the
simulation data. The model's F- and P-values are 787.19 and < 0.0001, respectively.

The model F-value compares the variance of the model to residual's variance, while the P-value
measures the probability of obtaining the null hypothesis (none of the input variables affects the pressure
drop). From the statistical point of view, these values validate that the model is significant.

Although the improved model didn’t change the regression coefficient R2 (it remains at the same
range of 0.98) but all the terms in this model are significant ( p-value <0.05).

Table 7. Results for ANOVA for the Model

Sum of Square DF Mean Square | F-value p-value
Regression 262.532 9 29.17 787.19 | 0.000000
Residual 0.407 11 0.037
Total 262.94 20
Corrected Total 42.49 19
Regression vs Corrected 262.53 9 29.17 13.04 0.000002
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Power conservation

Table 8 shows the suitability of several models to detect power conservation. The best model is the
sequential sum of squares for the two-factor interaction

Table 8. Summary of the Model Used to Fit Power Conservation

Model P-value R R? DF Remark
. The p-value of the estimated
Linear 0.000 0.956 0.932 4 coefficient are > 0.05
2FI 0.000 0.99 0.986 suggested
. The p-value of the estimated
Quadratic 0.000 0.971 0.943 coefficient are > 0.05
Polynomial 0 0.939 0.969 6

Applying equation 3 which gives the best fitting for power conservation, the coefficient estimated
as well as its ANOVA test are shown in tables 9 and 10

Table 9. The Regression Analysis Results of Equation 3

Coefficient estimate | Slandered Error DF t-value df=9 p-value
Intercept 386.676 21.26622 1 18.1826 0.000002
Temperature (X1 ) -0.530 0.41230 1 -1.2863 0.245728
Concentration(Xz) -1.034 0.06885 1 -15.0260 0.000005
Velocity (Xs) -488.338 16.96930 1 -28.7777 0.000000
X1 Xz 0.000 0.00036 1 0.8708 0.417326
XoX3 1.507 0.07051 1 21.3798 0.000001
X1X3 0.168 0.00938 1 17.9102 0.000002
X ? 0.003 0.00390 1 0.7906 0.459263
X3 ? 154.196 5.13973 1 30.0008 0.000000
X, 2 -0.488 0.02116 1 -23.0722 0.000000
XoXs? 386.676 21.26622 1 18.1826 0.000002
The proportion of
varia?mep (R?) 0.999
R 0.999
Table 10: Results for ANOVA for the Model

Sum of Square DF Mean Square F-value p-value

Regression 12178.94 10.00000 1217.894 10673.26 0.000000
Residual 0.68 6.00000 0.114
Total 12179.62 16.00000
Corrected Total 2450.27 15.00000
Eg?:eegf;g” v 12178.94 10.00000 1217.894 7.46 0.000325

Again the model of equation 2 is modified by removing all factors that give higher values of p
(p> 0.05). The modified equation is expressed as follows

Ap= bo + b1 X1 + b3Xsz + ba X1 Xo + bsXoX3 + beX1X3+b7X12 + b9X22 + b10X3X22 (5)

This model predicts power conservation based on two linear effects, two quadratic effects, two
two-way interaction, and one sum of the square of two factors interaction. The statistic and Annova
summary of the improve the model are shown in Tables 10 and 11.
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Table 11. The Regression Analysis Results

Coefficient estimate | Slandered Error | DF | t-value df=11 p-value
Intercept 366.247 43.20874 1 8.47622 0.000014
Concentration(X5) -0.993 0.14525 1 -6.83894 0.000076
Speed (X3) -479.868 52.70341 1 -9.10506 0.000008
XoX3 1.474 0.17810 1 8.27514 0.000017
X1 X3 0.078 0.01526 1 5.10606 0.000640
Xa? 152.768 16.08778 1 9.49592 0.000005
XoXs? -0.478 0.05430 1 -8.80842 0.000010
The proportion of variance (R?) 0.994
R 0.997
Table 12: Results for ANOVA for the modified model

Sum of Square DF Mean Square F-value p-value

Regression 12165.76 7.00000 1737.965 1128.203 0.000000
Residual 13.86 9.00000 1.540
Total 12179.62 16.00000
Corrected Total 2450.27 15.00000
Regression vs 12165.76 7.00000 1737.965 10.639 0.000080
Corrected

The F-value of the models is large enough to validate the suitability of the model. The R?value is
0.994.

Model validity

In order to ascertain the accuracy of the model and its validity, the normal probability plot and the
residual test were examined which was produced by the STATICS software. Figures 2 and 3 show the
normality plot of pressure drop and power conservation. The figures also reveal the residuals were close
to the straight line and were scattered randomly around it with no particular pattern, showing no
abnormal behavior against noise.

The plot of the predicted values of pressure drop and power conservation against the actual.

Values are shown in figures 4 and 5. The data points are evenly scattered on and around the line,
showing that the model gave a good prediction of the pressure drop and pow conservation.
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Figure 2. Normal Plots of Residuals for Pressure Drop
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Figure 3. Normal Plots of Residuals for Power Conservation
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Variables sensitivity

The sensitivity analysis is a technique adopted by scientists and engineers to detect how the different
values of an independent variable can affect the observable output variables under a given set of
conditions (Griewank et al. 2008). After obtaining the regression model for the observable output, the
sensitivity analysis was carried out to determine the effect of each input parameter on the output variable.

The sensitivity analysis was done by taking the partial derivative of the observable output variable
concerning individual input variables. The partial derivative of the regression models for the pressure
drop and power conservation concerning the four input parameters are given as:

Ap= bo + b1 X1 + b3Xsz + ba X1 Xo + bsXoX3 + beX1X3+b7X12 + b9X22 + b10X3X22 (4)

d
% = —0.165 + 0.0007X, — 0.0201X5 + 0.003X;
1
dp
— = 2.687X; + 0.0007X, — 0.000801 X5 + 0.00004X + 0.00004X,X;
2

d
% = —0.000801 X, — 0.02X; + 0.00002X2
3

The partial derivatives of power conservation model are shown below:

v _ 0.078 X.
ax, = 3
dp _ 2
—— = —0.993 + 1.474 X5 — 0.478X?
dX,
dp
. = ~479X5 + 1.474X; + 0.078X; + 305.4X5 — 0.956X,X;
3

Tables 13 and 14 show the sensitivity of the input variables (temperature, concentration, and
speed) against the pressure drop and power conservation for different configurations. The negative value
of the sensitivity denotes the decreasing of observable output variable concerning increment in the input
variable, while a positive value implies the opposite.

Table 13 shows that for all configurations, the temperature has a negative sensitivity indicating
that increasing temperature causes a decrease in pressure drop and this is expected since that increasing
temperature results in decreasing pressure. The positive value of speed in all configuration except one
indicates that increasing speed causes an increase in pressure drop values. Nanoparticle concentration
shows negative and positive values. The same behavior, of negative and positive values, also appears in
table 14 for all variables. This is expected due to the combined effect of variables.
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Table 13. The Sensitivity Results of Pressure Drop

Temperature | Nanoparticle concentration speed | Temperature (I:\cl)ir::(()eﬁ?rr;?cl)fl speed
-1 -1 -1 -0.1486 -2.67965 0.02802
1 -1 -1 -0.1426 -2.67825 -0.01198
-1 1 -1 -0.1472 2.69427 0.01202
-1 -1 1 -0.1888 -2.69575 0.02802
1 -1 1 -0.1828 -2.69435 -0.01198
-1 1 1 -0.1874 2.67833 0.01202
1 1 -1 -0.1412 2.69567 -0.02798
1 1 1 -0.1814 2.67973 -0.02798
-2 0 0 -0.171 -0.0014 0.04
2 0 0 -0.159 0.0014 -0.04
0 -2 0 -0.1664 -5.374 0.01608
0 2 0 -0.1636 5.374 -0.01592
0 0 -2 -0.1248 0.01602 0
0 0 2 -0.2052 -0.01602 0

Table 14. The Sensitivity Results of Power Conservation

Temperature | Nanoparticle concentration speed | Temperature (I:\cl)ir::(()eﬁ?rr;?cl)fl speed
-1 -1 -1 -0.078 -2.945 171.092
1 -1 -1 -0.078 -2.945 171.248
-1 1 -1 -0.078 -2.945 175.952
-1 -1 1 0.078 0.003 -174.196
1 -1 1 0.078 0.003 -174.04
-1 1 1 0.078 0.003 -173.16
1 1 -1 -0.078 -2.945 176.108
1 1 1 0.078 0.003 -173.004
-2 0 0 0 -0.993 -0.156
2 0 0 0 -0.993 0.156
0 -2 0 0 -0.993 -2.948
0 2 0 0 -0.993 2.948
0 0 -2 -0.156 -5.853 347.2
0 0 2 0.156 0.043 -347.2

Optimization results

The optimization was performed to investigate the optimum operating conditions. In this process the
optimum desirability was determined depending on the boundary conditions, or “goals” set for each of
the factors and responses. In this work, the goal for temperature, nano concentration, and velocity were
set to “in range”. Indeed, the pressure drop and power conservation were set at goals of " minimize" and
“maximize”, respectively. RSM in Expert Design Software was used to get the optimum conditions. The
results are illustrated in table 15.
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Table 15. The Optimization Results

Factor Range Lower limit | Upper limit Predicted Experimental
Temperate In range 20 60 56 60
Nanoparticle concentration In range 60 300 230 300
Mixture velocity In range 0.8 2.6 0.8 0.8
Pressure drop Minimize 1.2 8.3 1.1 1.2
Power conservation Maximize 15 55.6 55 55.6

Conclusions

The lowers pressure drop and highest power conservation were reported at values of 1.2 Pa and 56.7%,
respectively.

From ANOVA, the interaction effects between temperature concentration and velocity was found
to be highly significant in influencing the pressure drop as well as power conservation. Therefore, the
interaction effects between parameters should not be neglected.

Through optimization, the optimum desired operating condition in this range of study in
accordance to the desired goals set was found at a temperature of 56 °C and a velocity of 0.8 m/s, and a
concentration 230 ppm.
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Using Entropy Measures in Weighted Least Squares with Non-Linear Datasets
Hincal TOPCUOGLU?, Atif EVREN?
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2Yildiz Technical University, Faculty of Science, Department of Statistics, Istanbul, Turkey

Abstract

For nonlinear data sets, the problem of heteroscedasticity becomes more complicated due to model
misspecification. However, in literature, the same remedies like transformation on variables, or the
weighted least squares are applied whether the data is linear or nonlinear. In classic weighted least
squares methodology, the data points showing higher variation are given smaller weights. On the other
hand determining the weights is not straightforward. In this study, we use different entropy measures
in determining the weights, since entropy is a measure of uncertainty like standard deviation. Besides,
as the generalizations of Shannon entropy, Tsallis, and Rényi entropies provide researchers more
flexibility owing to their parametric nature. In the end, we compare the goodness of fit statistics of each
weighting alternative assuming different entropy measures. We also emphasize that at least for some
of nonlinear data sets, giving weights by some entropy measures provided the best goodness of fit.

Key words: Heteroscedasticity, entropy, weighted least squares, Shannon entropy, Tsallis entropy,
Rényi entropy
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Baz istasyonlarinda Risk Degerlendirmesi
Muhammed Resul KOZAN!

Feridun Celik Mahallesi 1652. Cadde No: 21/15 Altindag, Ankara, Trkiye

Ozet

Hayatimizin bir parcasi haline gelen bilgisayarlar ve mobil cihazlar, kablosuz iletisim teknolojilerinin
hizla gelismesi sonucu, ticari ve sosyal alanlarda insan hayatin1 biiyiik 6lgiide kolaylastirmistir. Baz
istasyonlar1, Kiiresel Mobil iletisim Sistemi haberlesmesinin vazgegilmez elemanlarindan biridir.
Telekom operatorleri, yiiksek iletisim kapasitesine ulagmak, genis kapsama alanina sahip olmak ve
gelisen yeni teknolojilere uyum saglamak ig¢in baz istasyonlarinin sayisini arttirmak zorundadir. Baz
istasyonlarinin yaydiklan elektromanyetik 1sinimdan dolay1 bu sistemlerin civarinda yasayan insanlar
tedirgin olmus ve istasyon sayilarinin arttirilmasi ile birlikte basinda yer alan olumsuz haberlerden otiirii
bu tedirginlik daha da artmistir. Bu makalede tedirginlige sebep olan baz istasyonlarinin insan sagligi
tizerindeki riskleri degerlendirilmistir. Konu hakkinda yazilms yerli ve yabanci tezlerinde incelenmesi
sonucu “istatistiksel anlam tagiyacak bir saglik riskinin olmadigi, ancak bu konuda ¢aligsmalarin siirmesi
gerektigi...” ifade edilmektedir. Insanlarda biiyiik bir tedirginlige sebep olmasina ragmen uluslararasi
tezlerde yapilan risk degerlendirmeleri dikkate alinarak baz istasyonlarinin insan sagligi iizerinde
olumsuz bir etkisi bulunmadigi sonucuna varilmaktadir.

Anahtar kelimeler: Baz istasyonu, insan sagligi, mobil cihaz, risk degerlendirmesi, telekom
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Bound Approximations for Reliability of Circular Consecutive-k-out-of-n Systems
Ahmet DEMIRALP?, Mehmet GUNGOR!

YInonu University, Department of Econometrics, Malatya, Turkey

Abstract

This paper provides reliability bounds of circular consecutive-k-out-of-n systems with equal component
probabilities. This system consists of n circularly ordered components {1, 2, ..., n}. The system is failed
if at least k consecutive components fail and sometimes it is hard to determine exact reliability for such
coherent system. So, several methods have been developed to determine the useful bounds of reliability
for last years. Thus, we investigate the reliability bounds of the circular consecutive-k-out-of-n systems
and also, unlike these examinations, some of the boundary approaches applied for the linear failure
systems are adapted to circular failure systems. In order to compare the applied approaches, the results
obtained for some n and k values are given in the tables.

Key words: Circular Consecutive-k-out-of-n systems, Coherent system, reliability bounds
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Investigation of Relations between Economic Growth, Energy Use and Human Capital
with Seemingly Unrelated Regression Model

Esra CANPOLAT GOKCE?, Ahmet DEMIRALP?

YInonu University, Department of Econometrics, Malatya, Turkey

Abstract

The aim of this study is to examine the relationship between the economic growth, energy use and
human capital variables of seven developed member countries with the help of seemingly unrelated
regression model. If there is a relationship between the errors of the equations in the equation system
due to the seemingly unrelated regression models, estimates that take into account this relationship can
be made. In this study, in the seemingly unrelated regression model, gross domestic product per capita
as an indicator of economic growth, amount of energy used per capita for energy use variable, and
education and health expenditure data per capita for countries were used as indicators of human capital.
The variables consist of annual observations including the years 2000-2015 for seven countries. This
relationship is created from the data to be used for testing of our model are explored with seemingly
unrelated regression. According to the results obtained, the coefficients obtained for the independent
variables in the model where the gross domestic product variable is the dependent variable appear to be
statistically significant. Health expenditure and population variables have positive effects on the gross
domestic product variable and the effect of education expenditures is negative. In the model where the
energy consumption variable is a dependent variable, the coefficients of all variables are statistically
significant. While health spending and population growth increase energy consumption, the increase in
education expenditures reduces energy consumption. The results obtained from the econometric
analyzes show that the effect of education expenditure is negative when we show that the effect of health
expenditure on human capital investment and population variable is positive. This means that policies
on education expenditures need to be made more efficient.

Key words: Economic growth, energy use, seemingly unrelated regression
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Simulation of Reorder Point with Variable Demand
Emre ASLAN!?

Tokat Gaziosmanpasa University, Dept. of Business Adm., Tokat, Turkey

Abstract

In this study, it is aimed to test whether the reorder point value calculated with determined service level
equals calculated service level. For this purpose, a simulation model is built in MS Excel, reorder point
is calculated and run for the average demand, standard deviation, lead time and service level, and as a
result, the number of orders and backorders are counted during this process and these are proportioned
to each other. If this value, which shows the backorder percentage in order cycles, is subtracted from 1,
it will give the service level, which is the percentage of not running out of stock in all order cycles. The
service level calculated as a result of the experiment was compared with the service level determined at
the beginning. Since it is a stochastic experiment, different results occur each time the experiment is
repeated. For this reason, it is necessary to repeat the experiment until the average results come to a
steady state. The experiment is replicated for 10 times. The average value of calculated service levels of
10 replications is found almost 81% which is fairly close to desired service level 80%.

Key words: Reorder point, service level, simulation, variable demand
Introduction

The problem of determining the reorder point (ROP) is fairly easy when the demand (d) and lead time
(L) for a single product are constant. When the lead time is multiplied by the demand, the amount of
product needed in the period after the order is placed until it is supplied is calculated as the reorder point.
In this way, when the order is delivered, the inventory level decreases to zero and increases to order
amount (Q) at the same time. However, when the demand is variable, if it is distributed normally, while
it is a reasonable approach to multiply the average demand by the lead time to determine the reorder
point, out of stock may arise if the demand is above average during the lead time. For this reason, when
the demand varies, it is necessary to calculate the safety stock while calculating the reorder point.
Considering the number of standard deviations (z) for a specified service level and the standard deviation
of the demand during the lead time (a4+/L), it is necessary to calculate a safety stock and add it to the
demand during the lead time. In other words, in a situation where the demand is normally distributed,
the reorder point is calculated by ROP = dL + zo 4L this way (Krajewski et al., 2016: 352-355; Heizer
etal., 2017: 508-511).

Service level is a probability value for not running out of stock in an order cycle. For instance if
the desired probabilty for not running out of stock is 50%, in other words service level is 50%, z value
corresponding to 50% of the area under normal distribution curve is zero. If the service level is 90%, z
value corresponding to 90% of the area under normal distribution curve is 1,2815. The desired and
predetermined service level affects the safety stock, as service level increases, safety stock increases, so
reorder point increases. The question is whether the reorder point provides the service level. In this study
theaimis ......
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Material and Method

A hypothetical example was constructed for comparing desired and calculated service levels. Demand
(d) for a product is normally distributed with a mean (d) 100 and standard deviation (cq) 15. Lead time
(L) is 4 days and desired service level is 80%. z value for 80% service level is 0.84162. According to
this example reorder point (ROP) is calculated as in the formula;

ROP =100 x 4 + 0.84162 x 15 x V4 = 425.2486 ~ 425

So when the inventory level decreases to 425 a new order must be placed. Quantity of order (Q)
is determined equal to ROP which is 425 and initial stock level is determined equal to d x L which is
400 units. All the values in the example are given in Table 1.

Table 1. Parameter Values of Example

Parameter Value

Average demand per period (d) 100

Standard deviation of demand (cq) 15

Lead time (L) 4

Service level and z value 80% 0.84162
Reorder point (ROP) 425

Initial stock level 400

Quantity of order (Q) 425

Number of replications 10

After calculating ROP according to the given values, the question is “Does the calculated reorder
point really provide desired service level?” To answer this question a simulation model is built in MS
Excel, which works according to the numbers in Table 1. The variables used and algorithm of the
simulation are as follows:

i : period BO; : backorders on period i

di : demand on period i RO; : received order on period i
o : standart deviation on period i TLD;  :time left to delivery on period i
L : lead time SIML  :simulation length

Q : quantity of order NOR  : number of replications
ROP  :reorder point

IPB; > inventory position before an order on period i

IPA; : inventory position after an order on period i

OH; : on-hand inventory on period i

SRB;  :scheduled receipts before an order on period i

SRA;  :scheduled receipts after an order on period |

Set initial parameters d, o4, L, Q, ROP, service level, initial stock level, SIML, NOR
Starting from 1 up to NOR
OHo=initial stock
|PAO = OHo
Starting from i=1 up to i= SIML;
Determine demand di according to norm. dist. with mean d and std. dev. oq
Control Received Order (RO)
Calculate on hand inventory (OH; = OHi.; + RO; — di — BOi.1)

If OHi>0 then OH; = OH; else OH; =0
Calculate backorder (BOj = OHi.1 + RO; — di — BOi.1)
If BOi<0 then BO; = | BOi |else BO; =0

Calculate inventory position (IPB; = IPA;.1 — d;)
Calculate scheduled receipt before an order
If TLDi1 <1
then SRB;i =0
else SRB; = (Count delivery dates If(from period 1 to i-1) > i) x Q
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Determine order;
If IPB; <= ROP
then
set an order Q
calculate scheduled receipt after an order
IfQ>0thenQ else 0
calculate inventory position (IPA; = OH; + SRB; + SRA; — BO)
determine delivery date
If random number < service level
then (i + L)
else(i+L+1)
calculate day left (TLD; = L)
else
Q=0
calculate inventory position (IPA; = OH; + SRB; — BO;)
calculate day left (TLD; = (TLDi.1 — 1))
Calculate service level (1- ZBO / ZRO)

Simulation length is determined as 1500 days (periods) which is long enough for adequate number
of orders and calculated values to become steady. The experiment is replicated for 10 times. An image
of model may be seen in Figure 1.

Average diStandart d Average diStandart d Lead Time Initial stoc Reorder PcOrder Qua Service levService lev# of Receiv# of Backorders

100 15 99,85533 15,38609 4 400 425 425 0,8 0,809659 352 67
Average diStandart d Number of Received Orders Backorders Number ot Service level of experiment
99,85533 15,38609 352 67 0,809659
Day D OH RCV SR before i SR after ar BO IP before aQ IP after orcDue Date Day Left Order NunABO
] 400 ] 400 ] 400 o] 0
1 106 294 0 0 425 0 294 425 719 5 4 1 0
2 96 198 o 425 o 1] 623 1] 623 - 3 1 0
3 89 109 1] 425 0 0 534 0 534 - 2 1 o]
4 96 13 0 425 0 0 438 0 438 - 1 1 1]
5 98 340 425 0 425 0 340 425 765 9 4 2 0
1497 74 80 0 425 o] 0 505 0 505 - 1 353 0
1498 86 419 425 0 425 0 419 425 844 1502 4 354 0
1459 104 315 ] 425 ] ] 740 ] 740 - 3 354 ]
1500 79 236 ] 425 ] 0 661 0 661 - 2 354 0

Figure 1. Simulation Model in MS Excel

Findings

After 10 replications of 1500 days length simulation model calculated service level values are found as
in Table 2. The average value of calculated service level values of 10 replications is determined as
0.810307. Almost 81% service level is calculated according to 10 replications and it is almost equal to
desired service level value 80%. The explanation of the difference between desired and calculated
service levels may arise from number of replications to be small. If number of replications increase the
difference may decrease. Another reason may be the structure of inventory system and simulation model.
The inventory system is a continuous review system however simulation model built in Excel is discrete.
Determination of delivery date is discrete in the simulation model, but continuous inventory system
places an order as inventory level decreases to ROP. A more sensitive mechanism that imitates
continuity for delivery date determination may overcome this problem.
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Table 2. Calculated Service Level Values of 10 Replications

Replication Number Calculated Service Level
Replication 1 0.818182
Replication 2 0.798867
Replication 3 0.830028
Replication 4 0.810198
Replication 5 0.798867
Replication 6 0.822034
Replication 7 0.806818
Replication 8 0.810734
Replication 9 0.807910
Replication 10 0.799435
Average value 0.810307
Conclusion

In this study, it is aimed to test whether the reorder point value calculated with desired service level
equals to calculated service level. For this purpose, a simulation model is built in MS Excel, reorder
point is calculated and run for the average demand, standard deviation, lead time and service level, and
as a result, the number of backorders and orders are counted during this process and these are
proportioned to each other to calculate service level of the simulation. This process is replicated for 10
times and the average of 10 replications is found to be almost 81%, while desired service level is 80%.
The small difference may arise from small number of replications or different structures of inventory
system and simulation model. In further research the it would be helpful to make experiments with a
bigger number of replications, with different level of parameters, for instance 90% service level. And
also variable lead time with variable demand may be studied.
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Automation of Experimental Design with MS Excel VBA
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Abstract

A designed experiment is a test or set of tests in which intentional changes are made in the input variables
and changes in the responses of the corresponding output variables are observed and defined. An
experiment can be designed to determine the variables that have the greatest impact on the output, to
adjust these variables so that the variability of the output is small or the effect of uncontrollable variables
is minimal. As the number of parameters, level of parameters increase, the number of experiments to be
done also increase. In this study, it is aimed to automate the repetition of experiments for many
parameters and levels with MS Excel Visual Basic Applications (VBA).

Key words: Excel, experimental design, VBA

Introduction

An experiment is defined as test or series of tests in which intentional changes are made to the input
variables of a process or system so that changes may be observed in the output response (Montgomery,
2001: 1). An experiment may be run for one or more of the following reasons: to determine the principal
causes of variation in a measured response, to find the conditions that give rise to a maximum or
minimum response, to compare the responses achieved at different settings of controllable variables, to
obtain a mathematical model in order to predict future responses (Dean et al., 2017: 1).

There are three common strategy of experimentation. First one is best-guess approach in which
the experimenter makes a guess about the factor depending on his/her technical knowledge. Another
strategy is one-factor-at-a-time. It consists of varying each factor from the lower to the upper level while
the other factors being constant at their lower level. This strategy is missing the interaction between
factors. Making a factorial experiment while dealing with several factors is right strategy (Montgomery,
2001: 2-4).

There are two aspects to any experimental problem: the design of the experiment and the statistical
analysis of the data (Montgomery, 2001: 11). The stages of an experimental design are; definition of the
problem, selection of parameters and levels, choice of response variable, selection of experimental
design, experimentation, data analysis and conclusion (Montgomery, 1997: 506-507).

If a stochastic rather than deterministic experiment is performed, each experiment will have to be
repeated as a different result may be obtained in each experiment. These processes will also be quite
time consuming as the parameter, level and number of replications increase. While pi indicating
parameter i, li indicating level of parameter i the total number of experiments to be performed is
calculated as ([]1;) x rep. From here, as the number of parameters, the levels in each parameter and the
number of replications increases, the number of experiments to be performed will increase.

Material and Method

In the experimental design made in MS Excel, parameter combinations for all levels from the lower
limit to the upper limit of each parameter are created and printed in the target cells, the parameter values
in these cells are considered as input and spreadsheet automatically calculates the new experiment values
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as much as the number of replications and prints the output values to the required cells and in this way
designed number of experiments and results are obtained. The variables used and algorithm that
automates experiments are as follows.

pi : parametre i

P : Total number of parameters

li : level of parameter i

low; : lower level of parameter i

highi  : upper level of parameter i

rise; :increase in parameter i at each levels
rep : number of replications

Starting from 1 up to P (total number of parameters) for i
Starting from low; up to high; for p; with an increase rise;
Print input parameters to the target cells
Starting from 1 up to rep for r
Print whole input parameters and response variable to the target cells

In the experimental design made in MS Excel, parameters, lower and upper levels and increment
may be seen in Table 1. Input cell in the fifth column of the table is filled with the value to make the
experiment after running VBA. In the example there are 5 parameters, which have different number of
levels. By multiplying all number of levels total number of experiments can be found as 10 x 9 x 5 x 19
x 5 =42,750. If 10 replications are desired for all experiments than total number of experiments can
now be found as 427,500. Duration of the whole experiments depends on time of each experiment. In
the example time for 10 replications takes about 4 seconds. Time for whole experiments to be done takes
about 2 days (47,4 hours). The first experiment starts with following values; P1 =3, P2=2,P3 =0, P4
= 0.5, P5 = 200 and replicated for 10 times; in the second experiment all parameter values remain
constant except P5 rises to 250 and replicated for 10 times, this goes on and final experiment is done
with values P1 = 30, P2 = 10, P3 = 400, P4 = 0.95, P5 = 400 and replicated for 10 times.

Table 1. Parameters, Lower and Upper Levels

Parameters Lower Upper Increase by Input Cell Number of levels
P1 3 30 3 10
P2 2 10 1 9
P3 0 400 100 5
P4 0.5 0.95 0.5 19
P5 200 400 50 5

This study aims to automate the experimentation stage of experimental design. Data analysis
which is the following stage of experimental design is out of this study’s scope.

Conclusion

In this study, it is aimed to automate the experimentation stage of experimental design by the help of
MS Excel VBA. The calculations of the experiment is made in a spreadsheet. As the number of
parameters, level of parameters and number of replications increase in an experiment, number of
experiments to be done also increases. It becomes time consuming to make all those experiments
manually. By the help of VBA, input parameter values are determined within lower and upper levels of
parameters, and experiments are made and output values are recorded to the target cells automatically.
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Bilgisayar ve Telekom Sektérleri Uriin Gruplarimin Uzerine Bir Uygulama
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Ozet

Cok boyutlu dlgekleme (CBO) analizinin kullanimini konu alan bu calisma, CBO analizinin teorik
zeminde incelenmesi, bilgisayar ve telekom sektorlerinin temel {irtin gruplarinin, 6rneklem olarak
secilen teknoloji marketlerinin 2019 satis adetlerinin iiriin,bolge ve markasal dagilimlart hakkinda
orneklendirme olmak Uzere lg¢ temel amaca hizmet etmeye ¢alismaktadir. Bu ¢alisma sonucunda sektor
bazinda en ¢ok satilan iiriin gruplarimi belirleyip, bolgesel CBO analizi giktilari, isletmelere gerek
rekabet yariginda ayricalikli bir konum kazanmada gerekse pazardaki bosluklari tespit ederek, bu
bosluklarda da konumlanabilme hakkinda bakis acilar1 kazandirabilecektir. Marka CBO analizi ¢iktilar
ile hangi marka ve {irlin grubunun digerlerine gore daha fazla satis adeti oldugu belirlenmeye
calisilacaktir. Benzer ve farkli markalar1 konumlandirmaya yardimei olabilecektir. (Marka gizliliginden
dolay1 analiz boyunca marka isimleri gizli tutulacaktir).

Anahtar kelimeler: Konumlandirma, ¢ok boyutlu 6lcekleme, marka, bélge, driin

Abstract

This study, which focuses on the use of multidimensional scaling (MDS) analysis, serves three main
purposes, namely, analyzing the MDS analysis on a theoretical ground, exemplifying the product,
regional and brand distributions of the main product groups of the computer and telecom sectors, and
the 2019 sales numbers of the technology markets selected as a sample. works. As a result of this study,
by determining the best selling product groups on the basis of the sector, the outputs of the regional
MDS analysis will be able to provide the enterprises with a view to gain a privileged position in the
competition race and to identify the gaps in the market and to position them in these gaps. With the
outputs of the Brand MDS analysis, it will be tried to determine which brand and product group has
more sales than others. It will be able to help position similar and different brands. (Brand names will
be kept confidential throughout the analysis due to brand privacy).

Key words: Positioning, multidimensional scaling, brand, region, product
GIRIS

Gelisen teknoloji ¢agi ile elektrik-elektronik iiriin gruplarinda pek ¢ok degisiklik meydana gelmistir ve
hala gelmeye devam etmektedir. Tiiketicinin daha ¢ok giinliik hayatta sosyal medya, aligveris, iletisim,
eglence gibi alanlarda kullandig1 bilgisayar ve telekom {iriin gruplar1 vazgegilemez ara¢ gereg¢ haline
gelmislerdir. Firmalar, tiiketicilerin artan ilgisinin ne yonde, nasil oldugunu anlayabilmek i¢in pek ¢ok
aragtirma yapmaktadirlar.

Pazar; en geleneksel tanimiyla, alici ve saticinin bulustugu ortamdir. Bu ortam, saticinin iiriin
veya hizmetlerinin alictya ulastirilma faaliyetlerinin tlimiinii kapsar. Pazar payi ise isletmenin pazar
icindeki etkinlik alanini yani paymi anlatan bir tabirdir. Bir malin toplam satis miktar1 ya da gelirleri
icinde bir firmaya ait olan pay anlamina gelen pazar pay, bir sirketin pazardaki giiciiniin ve karliliginin
da en Onemli gostergesidir. Pazarlama, pazar arastirmasi ve reklamcilik dahil olmak {izere {iriin veya
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hizmetlerin tanitimini ve satisini yapma eylemidir. Konumlandirma hedef pazardaki tlketicilerin
zihninde uygun bir yere sahip olmak ve rakiplerden farklilagsmak i¢in; iiriin hakkindaki iletisim bilgisi
olarak tamimlanir. Konumlandirma hedef pazarlama isleminin temel siirecidir. isletmelerin pazarda
basarili olabilmek icin {iriin, fiyat, dagitim kanallar1 ve konumlandirma konusunda hem kendini hem de

rakipleri tanimasi gerekir.

Bu ¢alismanin amaci, iiriinlerin satis hacimlerini konumlandirmaya, tiiketicinin daha ¢ok hangi
iiriin grubuna yonlendigini anlamaya uygun bir metod olarak hizmet edebilen ¢ok boyutlu dlgekleme
analizini varsayimlari, parametreleri ve sundugu gorsel ciktilar agisindan incelemektir. Bigisayar ve
telefon teknolojilerinde kullanilan iiriinler benzer 6zelliklere sahip olduklar1 kadar pazarda farkli satis
hacimlerine sahip olabilmektedirler. Arastirmaya, Tirkiye’de satis yapan teknoloji marketlerinin
bilgisayar ve telekom teknolojileri temel iirlin gruplart dahil edilmistir. Sektorlere gore iiriin gruplar

sirast ile asagidaki gibidir:

e Bilgisayar teknolojileri temel urdn gruplart: depolama iiriin
gruplari klavye,bilgisayarlar,mouse,mediatablet,mobil bilgisayar,monitérler, kameralar

e Telefon teknolojileri temel iiriin gruplari: akilli saatler, akilli telefonlar, kulakliklar, phablet
iiriin gruplandir.

Calismaya 2019 yili aylarinin ve markalarin satis adetleri dahil edilmistir. Satis adetlerinin
benzerligine gore iller 8 bolgede gruplanmislardir. Elde edecegimiz ¢iktilar iiriin gruplarinin bolgesel
durumlarint anlayip, tiiketici tarafindan en ¢ok tercih edilen iiriin gruplarini belirleyebilmemize ve
iriinler arasinda iliski kurabilmemize yardime1 olacaktir. Marka isimleri veri gizliliginden dolay1 gizli
tutulacaktir.
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Sekil 1. Sektorlerin 2019 Y1l Toplam Satig Adetleri Bolge Cizgi Grafigi

Her iki sektoriin 2019 yili toplam satis adetleri bolge bazli olarak Sekil 1’deki gibidir. 2019
yilinda telekom sektoriinde belirtilen tirlin gruplarinin satis adetleri daha fazladir. Sektorlerin bolgelere
gore gostermis olduklar1 satis trendleri benzerlik gostermektedir. En ¢ok satis adetleri Istanbul
bolgesinde bulunmaktadir.
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Sekil 2. Uriin Gruplarmin 2019 Yili Aylara Gore Toplam Satis Adetleri Cizgi Grafigi

Sekil 2°de aylara gore benzer satis trendine sahip {iriin gruplart mevcuttur. Phablet, kulaklik, akilli
telefon {irlin gruplan diger {iriin gruplarina gére daha ¢ok satig adetine ve farkli satig trendine sahiptir.

Tablo 1. Bilgisayar ve Telekom Teknolojileri Sektérlerinin Uriin Gruplarmin 2019 Y1l Toplam Satis
Adetleri %’lik Oranlart

Bilgisayar Teknolojileri 2019
Urin Adi % Sabs Adeti Oram
Telekom Teknolojileri 2019
bilgizayar kameraz 36 % Satis Adeti
masaustu bilgizzyar 1% Hrin Ads Cran
MeoinTtar T shall s3atler 3%
Klawye 11%
depolama urunleri 14% akilli t=lefonlar 145
tablet 17% kulakdik 25%
il bilgisayar 18%
maouze 31% phablat 5T%

2019 yilinda satiglardaki %’lik oranlar Tablo 1’deki gibidir. 2019 yilinda bilgisayar teknolojileri
sektoriinlin en ¢ok satis hacmi olan iirlinii mouselerdir. Masaiistii bilgisayarlar ve kameralar ise diger
iiriin gruplarina gore en az satig adeti olan iirlinlerdir. Benzer sekilde telekom ve teknolojileri {iriin
gruplarinda 6rneklemde en ¢ok satis payma sahip olan iirlin grubu %57 ile phablet iiriin grubudur.
Telefon ile en ¢ok kullanilan kulaklik iiriin grubu da bu sektérde %25 ile phabletten sonra en ¢ok satis
adeti olan Grln grubudur.

Literatir

Literatiir taramasi sonucunda, pazarlama, marka, bolge ve iiriin konusunda iilkemizde su ampirik
caligmalara rastlanilmisgtir:

o Ustaahmetoglu ve Say (2005) arastirmalarinda Tiirkiye’de faaliyet gosteren 9 gazli icecek
firmasinin markalarinin, tiiketicilerle algilanilan konumunu arastirabilmek igin tiiketicilerle bir
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anket gerceklestirip elde edilen verileri ¢ok boyutlu 6l¢ekleme analizi ile analiz etmislerdir.
Kola tiiketiminin kisinin gelirinden ¢ok aligkanliklari ile ilgili oldugunu, eglenme aliskanligi ile
kola tiiketimi arasinda da iliski oldugunu ve ayni zamanda kolanin susuzluk giderici bir igecek
olarak diisiiniildiigiinii tespit etmislerdir. Markalara susuzluk giderici bir igegek ile piyasaya
irtin ¢ikarabilmeleri hakkinda 6neride bulunulmustur. Ek olarak en ¢ok tercih edilen markanin
Coca-Cola ve en az popiilerligi olan markanin Zemzem markasi oldugunu tespit etmislerdir.

e Yenidogan (2008) arastirmasinda tiniversite 6grencilerinin spor ayakkabi markalari lizerinde bir
marka algis1 ¢alismasini gergeklestirmistir. Calismada markalar gizli tutulmustur. Calisma
sonunda markalarin avantajli fiyat sunumu ile benzer algilandiklar1 tespit edilmistir. Ayrica
markalardaki farkliligin spor ayakkabinin tarzina bagli olduguna dair sonuglarda ortaya
¢ikmistir. Calisma sonunda diisiikk ve yiiksek fiyat satisi olan markalar belirli bir sekilde
gruplanmistir. Calisma, piyasaya yeni girecek olan bir spor ayakkabi markasi i¢in pazarda
kendisine dogru konumu bulabilmesi agisindan bir bakis a¢is1 olmustur.

Cok Boyutlu Olgekleme Analizi

Cok boyutlu dlgekleme analizi ¢ok degiskenli ve kesfedici bir veri analiz teknigidir. Cok boyutlu
6l¢eklemenin dncelikli amaci orijinal verilerin miimkiin oldugunca az boyutlu bir uzayda gosterim ile
yorumlama kolaylig1 saglamak ve bir koordinat sistemine yerlestirilmesidir (Johnson ve Wichern,
1999:761). Boylece farkliliklar bir grafik ile gorsellestirilmekte ve agikca goriilebilmektedir. Bu haritada
nesneler noktalar olarak gosterilmektedir. Analizde, nesnelerin benzerlikleriyle nesneler arasindaki
uzakliklar karsilastirilmaktadir. Noktalarla temsil edilen benzer nesneler birbirine daha yakin, farkl
nesneler ise birbirine daha uzaktir (Wickelmaier, 2003). Cok boyutlu dl¢cekleme analizi, veriler ile ilgili
dagilim varsayim gerektirmeyen bir yontemdir (Ozdamar, 2004: 502).

Borg ve Groenen (1997) ‘e gore CBO analizinin genel amaglar1 asagidaki gibidir:

1.Veriyi gorsel olarak kesfedilebilir yapmak amaciyla benzerlik/benzemezlik verisini daha az
boyutlu bir uzaydaki uzakliklar olarak yansitan bir metodtur.

2.Farkli nesneler arasindaki farki ortaya koymaya yarayan bir teknik olarak bu nesnelerin ampirik
farklarini yansitmakta kullanilir.

3.Benzerlik/benzemezlik yargilarinin altinda yatan boyutlan kesfetmek ic¢in kullanilan veri
analitik bir yontemdir.

Analizde temel ayrim, metrik ve metrik olmayan modeller arasindaki farktir. Metrik ve metrik
olmayan modeller, ¢ok boyutlu o&lgekleme modeli tarafindan tahmin edilebilen koordinatlarla
hesaplanan, veri ve uzakliklar arasindaki iliskiler hakkinda farkli varsayimlara sahiptir. Metrik modeller
iligkinin en az aralik 6l¢egi ile Ol¢lilmiis niteliklere sahip oldugunu varsayarken, metrik olmayan
modeller sadece ordinal dlgekle 6l¢iilmiis nitelikleri gerektirmektedir (Mackay ve Zinnes, 1986:325-
344). Cok boyutlu 6lgekleme tipi benzerlik verisinin niteliksel (metrik olmayan CBO) veya niceliksel
(metrik CBO) olup olmadigina gére zel bir takim tiirlere de ayrilmaktadir. Bu 6zel modeller, Klasik
CBO (Classical MDS), Tekrarli CBO (Replicated MDS) ve Agirlikli CBO (Weighted MDS) olarak
siniflandirilabilir (Young, 2007).

Klasik CBO, matris baglantili ortalamasi alinan veriyi veya ham matrisi kullanan bir modeldir.
Bu modeli kullanirken algoritma, miimkiin oldugunca orijinal veriye uyan hipotetik bir 6klidyan nesne
uzay1 iiretmektedir (Giguere, 2006:27-38). Tekrarl1 CBO, benzerlik verisinin birden fazla matrisinin es
zamanlt analizine olanak tanimaktadir (Young, 2007). Matrisler farkli bireylerden veya ¢oklu
zamanlarda tek bir bireyden elde edilebilir. Tek bir dlgiim sonucuna ulasilir. Agirlikli CBO ise bireysel
farklar 6lgegi olarak bilinir. Analizin bu tipinde SPSS algoritmalar1 hem nesne uzay1 hem de modeller,
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her bir katilimeinin ortak nesne uzayindaki boyutlar i¢in agirlikli farklar gosteren bir katilimer uzay1
sunmaktadir (Giguere, 2006:27-38). Tiim bu bilgiler 1s1ginda, CBO modellerini, sahip olduklari
karsilastirmali 6zellikleri bakimindan asagidaki sekilde gruplandirmak miimkiindiir.

Tablo 2. Cok Boyutlu Olgekleme Analizinde Kullamlan  Modeller  (Kaynak:
http://www.acarindex.com/dosyalar/makale/acarindex-1423868778.pdf, 2008)

Metrik CBO Metrik Olmayan CBO Ozellik
Aralik, Oran Nominal, Ordinal Veri Diizeyi
Tek Tek Matris Sayisi

Oklidyan — 1 {S} =D +E Minkowski » m {S} =D +E Uzakhik Modeli*

Agirliksiz Agirliksiz Model Tipi
Aralik, Oran Nominal, Ordinal Veri Diizeyi
Birkag Birkag Matris Sayisi

Oklidyan > 1, {S,} =D +E, |Minkowski > m, {S,} =D + E, |Uzaklik Modeli*

Agirhiksiz Agirliksiz Model Tipi
Aralik, Oran Nominal, Ordinal Veri Diizeyi
Birkag Birkag Matris Sayisi

Oklld}’dn — 1y :Sk: =Dy + EJ\ Minkowski — my :SLI = D, + E; |Uzakhik Modeli*

Agirhikh CBO | Tekrarh CBO | Klasik CBO

Agirhikh Agirhkh Model Tip1

*1{S} = benzerliklerin dogrusal transformasyonu, D=uzakliklar, E=harita matrisi
*m{S} = benzerliklerin monotik transformasyonu
*1{Sk} = 3 uzakliklarina en iyi uyan k. Benzerlik matrisi Si’nin dogrusal transformasyonu

*m{Sk} = Matris D’deki uzaklikalra uyan en kiigiik karelerin , benzerlik matrisi Sx’nin , monotik
transformayonu

*Dy = Tekrarli CBO tek bir uzaklik matrisi (D) olustururken , Agirlikli CBO her bir veri seti Sk igin br
tane olmak tizere m tane uzaklik matrisi Dk olusturur.

Siklikla kullamlan 5 uzaklik 6lgiisii sunlardir: Oklidyan (Euclidean) uzakligi, Mahalanobis
uzakligi, Minkowski uzakligi, Block uzaklig: (City Block veya Manhatton olarak bilinir), Chebyshev
uzakligi (www.itl.nist.gov, 2007).

1) Oklid uzaklig1,iki nokta arasindaki dogrusal uzakliktir. Her bir degiskenin farkinin karesinin ve
bu kareli farklarin toplamimin karekokiiniin alinmasiyla hesaplanan bir geometrik uzaklik
Olcusudur. (Giguere, 2006: 27-38).

2) Mahalonabis uzakligi, deger vektorii ile ortalamalarin farkinin, kovaryans matrisinin tersi ve
yine deger vektori ile ortalamalarin farkinin tersyiiziiniin (transpose) ¢arpimlarinin karekokii
olarak hesaplanir.

3) Chebyshev uzaklig, iki nesne arasindaki mutlak maksimum uzakliga esittir.

4) City Block (Manhattan) uzakligi boyutlar arasindaki ortalama farka esittir. Bu olgiit
kullanildiginda farkin karesi alinmadigr i¢in siradisiliklarin etkisi azalir.
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5) Minkowski mesafesi Oklid uzayi'nda bir metrik'tir. P=2 oldugu zaman Oklidyen mesafesi ve
p=1 oldugu zaman Manhattan mesafesi'nin genellestirilmesi ile olusturulur.

Tablo 3. Siklikla Kullanilan 5 Uzaklik Olgiisii Formiilleri (Kaynak:
http://www.acarindex.com/dosyalar/makale/acarindex-1423868778.pdf, 2008)

Oklidyan (Euklidean) Uzaklig: d= Y (x;-y,)
i=1

Mahalanobis Uzakligi S R—
8 dz\({x-y)lP'(x—y)

|
Minkowski Uzaklig d= i\’" - 1.'_|" ’
1=l
Block Uzakhg: d= Z‘X.‘ =i
i=]
Chebyshev Uzaklig d = Max |z~;1 - y!|
Uygulama

Uyumun veya uyum iyiliginin bir 6lgiisii olan stress (gerginlik) dlgiisii, CBO analizinde genis bir
kullanima sahiptir ve analiz sonucu elde edilen grafiksel diizenlemede kullanilan boyut sayisinin uygun
olup olmadiginin belirlenmesinde 6nemli bir 6lgiit olarak karsimiza ¢ikmaktadir (Filiz ve Cemrek,
2005). Stress ol¢ls;

> (a, a,.}'}' )

STRESS = |: S a,

djj = i. ve j. bireyler arasindaki veri uzaklig,
Dj; = i. ve J. bireyler arasindaki konfigrasyon uzaklig

olarak yansitilmaktadir (Dogan, 2003:33-37). Stress orami, CBO ¢oziimiiniin uygunluguna karar
vermede bir kriter olarak kullanilmaktadir. Kruskal 1964 yilinda gerginlik degerinin yorumlanmasi i¢in
tablodaki gibi ¢dziimiin uygunlugunu yansitan bir rehber sunmustur (Wickelmaier, 2003):

Tablo 4: Stress deger araliklar1 ve uygunluk durumu

STRESS UYGUNLUK
20,20 Uyumsuz gdsterim
0,1 Diisiik uyum
0,05 Iyi uyum
0,025 Muikemmel uyum
0 Tam uyum
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Calismanin amaci CBO Analizi ile iiriinlerin satis adetlerinin iki boyutlu bir uzayda gosteriminin
elde edilmesidir. Boylece, birimler ve degiskenler arasindaki iliskiler belirlenmeye c¢aligilarak,
Tiirkiye’de satis adetlerinin hangi bdlge,marka ve iiriin gruplarinda benzerlik ve farklilik gosterdigi
anlasilmaya calisilacaktir. CBO Analizleri SPSS 25 programu ile yapilmistir ve klasik ¢ok boyutlu
6l¢ekleme yontemi kullanilmistir.

Sektorler icin bolge bazli hesaplanan boyutlara iliskin degerler Tablo 5’teki gibi elde edilmistir.
Tablo 5. Bolgeler i¢in Boyut Degerleri

BILGISAYAR VE TEKNOLOJILERI TELEKOM VE TEKNOLOJILERI

Sira No | Bélge Boyutlar Sira No | Bélge Boyutlar

1 2 1 2
1 Akdeniz-Adana+41L -,666 |-,366 | |1 Akdeniz-Adana+41L -,627 -,403
2 Akdeniz-Antalya/lsparta/Burdur | -,609 |-,170| |2 Akdeniz-Antalya/lsparta/Burdur | -,659 -,121
3 Ankara =277 |-,229 | |3 Ankara -,291 -,217
4 Ege -,320 | ,064 4 Ege -,351 ,092
5 Guney/DoguAnadolu -,192 | ,192 5 Guney/DoguAnadolu -,194 ,194
6 IcAnadolu/Karadeniz ,143 | ,132 6 IcAnadolu/Karadeniz ,240 ,046
7 Istanbul 1,151]-,681| |7 Istanbul 1,119 -,656
8 Izmir ,264 | 514 8 Izmir ,218 ,559
9 Marmara ,507 | ,543 9 Marmara ,546 ,505

Bu sonuglarmn giivenilirligi i¢in analiz sonucu stress degerleri Tablo 6’daki gibidir. Her iki deger
de 0,025°ten kiiciik ve 0’a yakin olduklari i¢in tam uyum s6z konusudur diyebiliriz.

Tablo 6. Bolge Bazli Stress Degerleri
Bilgisayar ve teknolojileri i¢in bolge stress degeri ,00014

Telekom ve teknolojileri igin bdlge stress degeri ,00015

Boyut degerleri sonucu her iki sektor i¢inde elde edilen koordinat diizlemi Sekil 3 ve 4’teki
gibidir.
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Sekil 3. Bilgisayar Uriin Gruplar1 Bélgelerinin Iki Boyutlu Uzayda Gésterimi
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Sekil 4. Telekom Uriin Gruplar1 Bélgelerinin iki Boyutlu Uzayda Gésterimi

Her iki sektor i¢in benzer koordinat diizlemi ¢iktilar1 elde edilmistir. Merkezden uzaklastikca
farkliliklar artarken, merkeze yakinlastik¢a benzerlikler artmaktadir. Elde edilen koordinat diizleminde
Istanbul, Marmara ve Akdeniz bdlgeleri merkezden olduk¢a uzakta konumlanmislardir. Bu
konumlanmanin sebebi diger bolgelerden farkli olarak daha fazla satis hacmine sahip olmalaridir
seklinde yorum yapabiliriz. Benzer sekilde Giiney/Dogu Anadolu, I¢ Anadolu/Karadeniz ve Ege
bolgeleri merkeze oldukea yakin konumlanmislardir. Ideal konum hakkinda yorum yapacak olursak;
ideal konumlar1 Ig anadolu/Karadeniz, Ege ve Giiney/Dogu Anadolu olarak diisiinebiliriz. istanbul,
Akdeniz ve Marmara bu bolgelere gore daha konumlama agisindan daha riskli bolgelerdir diyebiliriz

Sektorler igin iiriin bazli belirlenen boyutlara iliskin degerler Tablo 7°teki gibi elde edilmistir.

Tablo 7. Uriinler icin Boyut Degerleri

BILGISAYAR VE TEKNOLOJILERI TELEKOM VE TEKNOLOJILERI

Sira No URUN Boyutlar Sira No URUN Boyutlar

1 2 1 2
1 Masaustl Bilgisayar | -,920 | -,088 1 Giyilebilir Teknoloji 711 ,066
2 Klavye -,363 | -,220 2 Kulaklik ,207 ,176
3 Mediatablet -,085 | -,324 3 Phablet -,689 ,303
4 Mobil Bilgisayar ,084 | -,300 4 Akilli Telefon -,229 | -545
5 Monitér -,197 | ,237
6 Mouse ,805 -,535
7 Depolama Urinleri ,502 ,309
8 Kamera 173 921

Bu sonuglarin giivenilirligi i¢in analiz sonucu stress degerleri Tablo 8’deki gibidir. Her iki deger
de 0,025ten kiigiik ve 0’a yakin olduklari i¢in tam uyum s6z konusudur seklinde yorum yapabiliriz.

Tablo 8. Uriin Bazli Stress Degerleri

Bilgisayar ve teknolojileri i¢in iiriin gruplari stress degeri 0,0002

Telekom ve teknolojileri i¢in {iriin gruplari stress degeri 0,00026

Tablolardaki iki boyutlu Urlnler icin elde edilen koordinatlar, koordinat sistemine
yerlestirildiginde, bilgisayar {irlin gruplari igin iiriinler arasindaki iliskileri iki boyutlu uzayda gosteren
Sekil 5 asagidaki gibi elde edilidir.
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Sekil 5. Bilgisayar Uriin Gruplarinmn iki Boyutlu Uzayda Gosterimi

Sekil 5’te goriildiigii izere mouse iirlin grubu en yiiksek, bilgisayar kamerasi iiriin grubu en diisiik
satts hacmine sahip oldugu i¢in diger iirlin gruplarindan farklilasarak merkezden olduk¢a uzakta
konumlanmislardir seklinde yorum yapabiliriz. Masaiistii bilgisayar, monitér ve klavye benzer satig
adetlerine sahip olduklari igin birbirlerine yakin konumlanmus olabilirler. Ayrica bu iiriinlerin bu kadar
yakin konumlanmasinin ve benzer satis adetlerine sahip olmalarinin nedeni birbirlerini tamamlayici
iiriin olmalar1 olabilir. Diger {iriin gurplarina gore aralarindaki iliskinin daha yiliksek oldugu sdylenebilir.
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Sekil 6. Telekom Uriin Gruplarinin iki Boyutlu Uzayda Gésterimi

Sekil 6 da goriildiigli gibi phablet ve akilli telefon iiriin gruplarimin kendilerine has bir satig
adetleri olduklar1 i¢in ayr1 bolgelerde tek baglarima konumlanmig olabilirler. Phabletin bu sekilde
marjinal bir konum edinebilmesinin bir nedeni akilli telefonlarin yaptigi tiim islevi yapabilmesi olabilir.

Sektorler igin marka bazli belirlenen boyutlara iliskin degerler Tablo 9’daki gibi elde edilmistir.
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Tablo 9. Markalar i¢cin Boyut Degerleri

111

BILGISAYAR VE BILGISAYAR VE TELEKOM VE TELEKOM VE
TEKNOLOJILER] TEKNOLOJILERI TEKNOLOJILER] TEKNOLOJILERI
illcr)a PN Boyutlar 1 illcr)a NP Boyutlar 2 illéa MARKA 1Boyutlar E‘;a ARKA Boyutlar 2
1 |2 12 1|2 1 |2
L |MARKAL| o f-0o | |23 |3ARKA fasa |0 [PARA ,-191 22 |2 | RA ;07 51
2 |mARKAZ| g, 010 | 24 [MARA faer | 2 [FARRA ;184 o [ 12 15NN S o
3 | MARKA4 :736 -139 | |25 %ARKA 272 "088 3 ZAARKA ,-778 é23 25 g/(')ARKA ,-202 :187
4 | MARKAS5 "688 -,080 | |26 g’;ARKA 227 "405 4 EAARKA ;306 éf 26 g’lARKA '700 "205
5 | MARKAS6 :548 362 27 %ARKA 290 :400 5 gﬂARKA ;70 '017 27 %ARKA '804 :201
6 |MARKAT| 50| 438 | 28 |0 A [ 578 |s0a | |6 [§MAREA ,_164 2 |2 |5 [ oeo
7 |MARKAS| o, 225 | 20 [BARA Lass e [ |7 [T ;61 yul B N YR Ell [P
8 ll\/(I)ARKA w0228 | [0 AI:/;ARKA 80 | 00o | |8 ll\/llARKA :751 524 30 3!\’/éARKA ,112 g
9 ll\/llARKA s | 27 | |2 z/éARKA a6 0o | [0 ll\/lgARKA :752 2108 31 3!\’/(|5ARKA ,717 .
10 :It/;ARKA s |20 | |2 ZAGARKA 486 | poq | |10 mARKA 2'549 éos 3 3!\’/;ARKA ,817 i3
1 ?AEARKA o | 452 | |8 %ARKA 28 | s | 12 ?ASARKA :736 ,024 33 el\)/éARKA ,231 o5
19 nARKA |19 | |34 %ARKA 701 | 244 | |12 :It/(lsARKA 2'543 ,004 34 g/SI)ARKA Ll23 50
13 ll\/(ISARKA o6 | 281 | |35 E/ISARKA 693 | 0 | |22 ll\gARKA :134 ,207 35 Z/(IJARKA 51),78 2,52
g |YARA a1 | 38 [ A e | Tpgs | {24 |15 A ;134 :300 N el Pl
15 'lVS'JARKA "055 696 37 g/'SARKA 974 | 151 | |15 %ARKA ,-531 ;)02 37 mARKA '245 :326
16 lz\/llARKA N 16 lz\/llARKA ,350 %4 38 z/éARKA 2152 s
17 IZ\/IZARKA o | 22 17 IZ\/IZARKA :525 7105 39 %ARKA ,344 .
18 2/I5ARKA 163 | 768 18 2/I3ARKA :318 éoo 40 %ARKA 2354 s
19 %ARKA oo | 206 19 g/LI‘ARKA ,622 ,364 . 2/(I)ARKA ,263 o5
20 '2\/'7ARKA /436 [ 2,106 20 'Z\ASARKA ,-316 :309 42 gAlARKA 656 586
”n %ARKA '-016 380 ”n %ARKA 2'513 Zr)ll 43 g/IZARKA ,557 :623
22 %ARKA ,069 | -,158 22 2"7ARKA ,_308 :109 44 %ARKA ;168 529
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Bu sonuglarin giivenilirligi igin SPSS analizi sonucu stress degerleri Tablo 10°daki gibidir. Her
iki deger de 0,025’ten kiigiik ve 0’a yakin olduklar1 i¢in tam uyum s6z konusudur diyebiliriz.

Tablo 10. Marka Bazl1 Stress Degerleri
Bilgisayar ve teknolojileri igin marka stress degeri 0,00016

Telekom ve teknolojileri igin marka stress degeri 0,0006

Markalar i¢in elde edilen koordinat diizlemleri Sekil 7 ve 8’deki gibidir.

BOYUT 2

VAREVAR[
& © b

S vaps ©

Sekil 7. Bilgisayar Uriin Gruplar1 Satan Markalarin Iki Boyutlu Uzayda Gosterimi

Sekil 7°de goriildiigii lizere markalart iki grup olarak diislinecek olursak, VAR 20 olarak belirtilen
marka diger tiim markalardan ve merkezden uzakta konumlanmistir. Veri setindeki satis adetlerinden
yola g¢ikarak bu marka en yiiksek satis hacmine sahip oldugunu ve pazarda ciddi bir pay1 oldugunu
sOyleyebiliriz. Merkezin etrafinda konumlanmis olan markalarin olusturdugu kiimedeki markalar ise
daha benzer satis adetlerine sahiptirler. Ve ayni zamanda birbirine rakip markalardir seklinde yorum
yapabiliriz.
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BOYUT2

(==
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Sekil 8. Telekom Uriin Gruplari Satan Markalarin Iki Boyutlu Uzayda Gosterimi
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Sekil 8’e gore koordinat diizleminde elde edilen ¢iktiy1 li¢ gruba ayirabiliriz. 35 numarali gézlemi
temsil eden marka telekom teknolojileri sektoriinde diger tiim markalardan farkli olarak pazarda ciddi
bir paytr oldugu sdylenebilir. 4, 16 ve 19. gdzlemlerin temsil ettikleri markalar diger gruptaki
markalardan farkli olarak gruplanarak 35 numarali markaya rakip olma egiliminde oldugu diisiiniilebilir.
Diger tiim markalar benzer satis hacimlerine sahip olduklar1 i¢in merkezin etrafinda, birbirlerine yakin
gruplanmislardir.

Sonug ve Oneriler

Yapilan analiz sonucunda {irlin gruplarinin satis adetlerinde farklilik oldugu ve bu farkliligin, bolge, iiriin

ve markaya gore degistigi gdzlemlenmistir. Koordinat diizlemi olarak elde ettigimiz ¢iktilarda,

v/ Birbirini tamamlayan {riin gruplarinin ayni1 boyutta, ayni isleve sahip rakip olarak
diistiniilebilecek {iriin gruplarimin farkli boyutlarda konumlanabildigini,

v" Benzer satis hacimlerine sahip nesnelerin daha yakin, farkli satig hacimlerine sahip noktalarin
daha uzak konumlandigini gézlemleyebildik.

2019 yil1 satis verilerine telekom sektdriiniin pazar payi, bilgisayar sektoriinden oldukga fazladir.
Gunluk hayatta bilgiyarlar ile yapilan islemlerin telefonlardaki teknolojik gelisme ile daha kolay ve hizli
yapilabilmesi bu sektdriin 6nem kazanmasinin bir sebebi olabilir. Bu noktada pazarda var olan bir
markanin farklilik yaratmak i¢in her iki sektérde de faaliyet gosteriyor ise telekom sektoriine karsi
phablet ve akilli telefon satislarinda stratejiler gelistirmesi Onerilebilir. Sadece bilgisayar sektoriinde var
olan markalar ise mobil iiriinler lizerine stratejiler gerceklestirip, bu mobil bilgisayar lizerine yenilikler
diistinebilirler. Ayn1 sekilde bu sektérde en ¢ok satilan mouse iiriin gruplari da sektoriin 6nde gelen bir
Urundddr. Mouse (rlin grubunda yapilabilecek ve tiiketici tarafindan begenilecek bir yenilik satislarda
fark yaratmaya yardimci olabilir. Bolgesel olarak, Istanbul diger illere gére farkli bir konuma sahip
oldugu icin bu bolgede konumlanin diger bolgelere gore daha riskli oldugu soylenebilir. i¢
anadolu/Karadeniz, Giiney/Dogu Analou ve Ege bdlgeleri en ideal konumlardir seklinde yorum
yapabiliriz.

Ayrica Cok Boyutlu Olgekleme analizi verideki nesneleri konumlama igin gorsel anlamda 6nemli
bir analizdir. Farkli istatistiksel analizler ile tiriinler arasindaki iliski daha da giiclendirilebilir.
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Abstract

In this study, a new one-parameter distribution called unit-Lindley distribution is introduced. Some
statistical properties of the introduced distribution are examined. The maximum likelihood estimation
method is used to estimate the model parameter. An extensive Monte Carlo simulation study is carried
out to interpret the mean squared error and bias of the maximum likelihood estimate. Also, real data
application is considered to demonstrate the usefulness of new distribution.

Key words: Data analysis, maximum likelihood estimate, Monte Carlo simulation, unit distributions

115



1t International Applied Statistics Conference (UY I1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

Yasam Standartlar1 Faktoriiniin Gelismemislik Faktorii Uzerinden Dogustan Yasam

Beklentisine Etkisi: Yapisal Bir Model
Firdevs Berrak CABI!, Taner TUNC?

'Ondokuz Mayis Universitesi Lisansiistii Egitim Enstitiisti, Samsun, Trkiye

2Ondokuz May1s Universitesi Istatistik Bolumu, Samsun, Trkiye

Ozet

Dogustan yasam beklentisi, belirli bir yasa ulasan kisilerin heniiz yasamadiklar1 ortalama yil sayisidir.
Beklenen yasam siiresine etki eden bir¢ok faktor olmakla birlikte bu etkilerin incelenmesinde kullanilan
istatistiksel yontemler bulunmaktadir. Bu ¢alismada, regresyonel iliskilerin var oldugu degiskenler ve
degiskenlerin olusturdugu faktorler arasinda degiskenlerin hatalarin1 da modele katan yapisal esitlik
modellemesi kullanilmak suretiyle dogustan yasam beklentisi lizerine etki eden yapilar ortaya
¢ikarilmistir. Yapisal esitlik modellemesi, karmasik veri yapilarindaki degiskenlerin birbirlerine etkisini
inceleyerek bir model olusturulmasinda ve olusturulan bu modelin uygun olup olmadigini test
edilmesinde kullanilan ¢ok degiskenli istatistiksel bir yontemdir. Modelin uyumluluguna dair
sonuglarinin yorumlanmasina olanak saglayan uyum iyiligi testlerini i¢inde barindirarak olusabilecek
hatalar1 ortadan kaldirir ve en iyi modelin segilmesinde Onemli bir aragtir. Yapisal esitlik
modellemesinde modele ait degiskenlerdeki dolayli ve dogrudan iliskiler ortaya konulabilmektedir.
Dolayh iliskilerin ortaya ¢ikarilmasinda, aract degiskenin istatistiksel olarak anlamlilik 6lgiimlemesi
igin sobel testi kullanilmaktadir. Bu c¢alismada gelismemislik ve yasam standartlar1 faktorlerinin
dogustan beklenen yasam siiresi {izerine etkisini inceleyen, uyum iyiligi dl¢iitlerine gore iliskileri en iyi
aciklayan model olusturulmustur. Modelde, gelismemislik faktoriiniin aract degisken gorevi tistlendigi
gbzlemlenmistir. Buna gore, yasam standartlar1 faktoriiniin beklenen yasam siiresi tizerinde direkt etkisi
bulunmamaktadir; fakat gelismemislik faktorii {izerinden dolayli bir etkisi mevcuttur. Olusturulan
yapisal denklem i¢in ise, tahmin edilen tiim parametrelere ait t degerleri istatistiksel olarak anlamli ve
aciklama katsayis1 %71 ile yeterlidir.

Anahtar kelimeler: Araci degisken, dogustan yasam beklentisi, Sobel testi, uyum iyiligi ol¢iitleri,

yapisal esitlik modellemesi

The Effect of The Living Standards Factor on the Life Expectancy at Birth Through the

Undevelopment Factor: A Structural Model

Abstract

Life expectancy at birth is average number of years that people who have reached a certain age have not
yet lived. There are many factors that affect life expectancy, statistical methods can used to examine
these effects. In this study, by using structural equation modeling, the structures that affect the life
expectancy at birth have been revealed. Structural equation modeling is a multivariate statistical method
used to create a model by examining the effects of variables in complex data structures on each other
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and to test whether this model is compatible. It includes goodness of fit tests that allow the interpretation
of the results of the model's compatibility, eliminating the errors that may occur, and is an important
tool in selecting the best model. Indirect and direct relationships in the variables of the model can be
revealed in structural equation modeling. The sobel test is used for statistical significance measurement
of the mediator variable in revealing indirect relationships. In this study, a model that examines the
effects of undevelopment and living standards factors on life expectancy at birth and explains the
relationships best according to the criteria of goodness of fit was created. The effect of the living
standards factor on the undevelopment factor was examined and a statistically significant structural
model was established. It has been observed that the undevelopment factor acts as the mediator variable.
Accordingly, the factor of living standards does not have a direct effect on life expectancy; but it has an
indirect effect on the undevelopment factor. For the structural equation created, t values of all estimated
parameters are statistically significant and explanation coefficients of 71% are sufficient.

Key words: Life expectancy at birth, mediator variable, structural equality modeling, the goodness of
fit Criteria, Sobel test

Giris

Dogustan yagam beklentisi, yeni dogan bireylerin mevcut 6liim oranlari ile yagsamasi beklenen ortalama
yil sayisidir. Hayat tablolarindan yeterli 6liim verilerinin oldugu durumlarda hesaplanabilir. Niifus ve
Olim verilerine ulasilabilirlik yok ise, istatistiksel yoOntemlere bagvurularak da hesaplama
yapilabilmektedir (Mahdian vd, 2016). Dogustan beklenen yasam siiresi tahminleri, diisiik ve yiiksek
Olim oranlarindan oldukca etkilenmektedir (Preston vd, 2001). Bebek 6liim oranlar cinsiyete gore
farklilik gostermekle beraber, fazla olmasi o iilkenin saglik ve kaynak esitsizligi durumu hakkinda bilgi
vermektedir. Kiz bebekler, erkek bebeklere gore dogumda daha dayaniklidir. Eger bir iilkedeki kiz
bebek 6lim orani fazlaysa bu durum o iilkedeki kaynak esitsizligini ifade etmektedir (World Bank,
2012). Bununla beraber, sagligi etkileyen gelir ve gida gibi 6gelerin tiiketim orani iizerindeki etkisi 6lim
orani iizerinde de dolayl bir etkisi bulunmaktadir (Hertz vd, 1994). Beklenen yasam siiresi, bir iilkenin
sosyoekonomik kalkinma derecesi ile de yakindan iligkilidir (Delavari vd, 2016).

Bu aragtirmada, insan yasamimi etkiledigi diisliniilen degiskenler bir araya getirilerek iligki
diizeyleri incelenmis ve anlamli bir yapisal model olusturulmustur. Yapilan literatiir taramasinda ise
beklenen yasam siiresine etki eden degiskenlerin incelendigi, yapisal esitlik modellemesi yontemi
kullanilarak yapilmig benzer herhangi bir ¢alismaya rastlanilmamstir.

Materyal ve Metot

Calismada kullanilan 2015 yilina ait 21 degiskenli veri seti, Diinya Bankasi veri tabaninda yer alan
“World Development Indicators” sekmesinde verinin ulasilabilirligine gére dogustan beklenen yasam
stiresinin genellikle yliksek oldugu iilke rakamlarimdan olusmaktadir. Veri setindeki bazi degiskenlerde
kayip veri fazlaligi oldugu goriilmils; tahmin edilecek parametre degerlerinde sapmalara yol
acacagindan hareketle ve modelin olusturulmasinda goz ardi edilmis ve kullanilmamistir (Kline, 2015).
Bu sartlar altinda, eksik veri bulunmayan 13 degisken ve 78 iilkeden olusan veri setiyle istatistiksel
olarak anlaml1 bir modelleme yapilmustir.

Dogustan beklenen yasam siiresi hesaplanan yilin 6ncesindeki yillara ait degerlerden oldukca
etkilenmektedir. Yapilan calismada kullanilacak verinin ardil olarak olusturulmasi ve analizde
kullanilmas1 daha saglikli sonuglar elde etmeye imkan saglamaktadir (Shaw vd., 2005). Bu duruma
gore; modelde yer alacak dogustan beklenen yasam siiresi degiskeni hesaplandigi yildan 6nceki son bes
yil1 kapsayacak sekilde (2010, 2011, 2012, 2013, 2014 yillar1 dahil) kullanilmistir.
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Degiskenlerin dogustan yasam beklentisi {izerindeki etkilerini incelemek amaciyla kullanilan
yapisal esitlik modellemesi, genel olarak tek bir olguyu 6lgmek igin gelistirilmis 6lgekler yardimiyla
kesikli degiskenlerden olusan veri setlerinde kullanilmaktadir. Bu calismada ise, veri seti siirekli
degiskenlerden olustugundan, yapilan analizlerdeki hatayr ve olusan carpikligi azaltmak i¢in Gzgiin
diizenlemelerde bulunulmustur. Oncelikle, verinin ortalama ve varyansi degismeyecek sekilde, kayip
verinin yeri bulundugu degiskenin kendi ortalamasi ile tamamlanmustir. Ikinci adimda carpiklig
onlemek amaciyla veri standart normal dagilama uygun hale getirilmis ve standartlastirilmigtir. Son
olarak, elde edilen yeni degiskenlerin ortalamalarmdan birim standart sapma uzakliklarina gore
degisken degerleri bulunduklar1 bolgelere gore besli likert Olgek haline doniistiirilmiistiir.
Doniistiiriilmiis degiskenler yoluyla da yapisal esitlik modeli parametreleri tahmin edilmistir. Modelde
bulunan dolayl etkileri ortaya gikarmak icin araci degisken analizine bagvurulmustur. Yapisal esitlik
modellemesinde araci degigkenler, bagimsiz degiskenler ele alindiginda bagimli degisken, bagiml
degiskenler ele alindiginda ise bagimsiz degisken olarak tanimlanmaktadir (Stimer, 2000). Kullanilan
aract degiskenin istatistiksel olarak anlamlilifi ise, Sobel testi ile Olclilmektedir. Aracilik etkisi
incelenirken kullanilan {i¢ farkli regresyon denklemi esitlik (1.1), (1.2) ve (1.3) ile verilmistir.

MOde| 1: Ydep = aq + TXInd + &1 (11)
Model 2; Xmed =, + ade + &y (12)
Model 3: Ydep = a3 + T’Xlnd + b Xmed + &3 (13)

Araci degisken etkisi ise, ab = (t — ©’) esitligi tespit edilmektedir (Sobel, 1982; Sobel, 1986).
Bu dolayl etkilerin istatistiksel olarak anlamliligini test etmek i¢in Sobel testi, Z test istatistigini
kullanarak Ol¢limiin standart hatalarini tahmin eder. Bu sayede, modelde bulunan dolayli etkilerin
buyiikliigi esitlik (1.4) ile hesaplanir.

(z—1) _ (t—-1) (1'4)

Z = =
Standart Hata W

Esitlik (1.4)’e gore, a arac1 degisken ile bagimsiz degisken arasindaki iliskiyi, o2 ise katsayilarin

standart hatasim1 ifade etmektedir. Bagimli degisken ile araci degisken arasindaki iliski ise b ile
gosterilmektedir. Bu katsayilarin standart hatasi ise, o ile verilir (Sobel, 1982).

Bulgular ve Tartisma

Bu calismada, dogustan yasam beklentisini etkileyen degiskenler ile 2015 yilina ait yapisal bir model
olusturulmustur. Onerilecek olan yapisal modelin olusturulmasi igin, agiklayici faktdr analizi ile faktor
yapisi olusturulmustur. Bu faktorlesme, 3 boyutlu yapi, dogrulayicit faktor analizi uygulanarak
dogrulanmistir. Olusan yapi i¢cinde dogustan beklenen yasam siiresi bagimli degisken kabul edilerek bu
degiskene etki eden 2 faktoriin varligi ortaya konmustur. Bu faktorler; gelismemislik ve yasam
standartlar1 olarak adlandirilmistir. Gizil degiskenler altinda tanimlanan gbzlenen degiskenlerin ilgili
olduklart yapilar1 kapsayip kapsamadigini degerlendirmek i¢in gizil faktorlere ait giivenilirlik ve
aciklanan varyans Olciitleri hesaplanmistir. Dogustan beklenen yasam siiresi faktoriiniin yapi
giivenirliligi 0,99; Gelismemislik faktoriiniin yap1 giivenilirligi 0,90 ve yasam standartlar1 faktoriiniin
yapi glivenilirligi 0,85 olarak elde edilmistir. Ayrica faktorlerin tek boyut altinda agiklanan varyanslar
ise sirasiyla 0,96; 0,67; 0,67 olarak bulunmustur. Faktérlerin yap1 gegerliliklerinin 0,70°den; agiklanan
varyanslarin ise 0,50’den yiiksek olmas1 onerilen modelin anlamli ve dnemli oldugunun gdstergesidir
(Nunally, 1978; Hair vd., 1998). Onerilen modelin istatistiksel olarak anlamliligima ait tiim dlgiitler
Tablo 1 ile verilmistir.
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Tablo 1. 2015 Yilina Ait Dogrulayici Faktdr Analizi Sonuglar

Faktorler Standart Yukler | t-degeri | Yapi Giivenirligi | R? | Aciklanan Varyans
DBY

LZDBY_10 1,00 48,79 1,00

LzZDBY_11 0,98 6,11 0,97

LZDBY_12 0,97 47,26 0,99 0,94 0,96
LZDBY_13 1,00 48,79 1,00

LZDBY_14 0,97 28,60 0,94

GELISMEMIS

LG1 0,95 9,29 0,90

LG3 0,88 8,35 0,78

LG4 0,84 14,35 0,90 0,70 0,67
LG6 0,59 5,38 0,35

LDOGO 0,79 5,28 0,62

YASAM STANDARDI

LYASAM2 0,57 5,50 0,33

LYASAM4 1,00 12,41 0,85 1,00 0,67
LYASAM7? 0,84 9,11 0,70

Modelde 2015 yil1 i¢in dogustan beklenen yasam siiresini en ¢ok agiklayan degiskenlerin 2010
ve 2013 yillarina ait olduklar1 (LZDBY 10, LZDBY 13) goriilmiistiir. Gelismemislik faktoriinii en gok
etkileyen degisken kiz bebek 6lim oranidir (LG1). Yasam standartlar1 faktoriinii ise en ¢ok kisi bast
gayri safi milli gelir (LYASAM4) etkilemektedir. Onerilen yapisal modele ait path diagrami Sekil 1°de
verilmistir.

LDOGD [=o.28

[EE IR0 . 10
0.79

0.95

\ N\

0,67 LYASAMZ LG3 [=o0.22

@ 0.22
DBl g1 =030
0.535

- -0.37
\ S LO6  |=0.es
.07

0.00* LYASAMY

LZDEY 11[=0.03

0.30* LYASAM? LZDBY 1i|=0.0¢

LZDEY 13|=a .00

LZDEY_14[=0.0¢

LZDEY 10/=a .00

Chi-Square=75.13, df=59, P-valus=0.07670, RMSEA=0.060

Sekil 1. Onerilen Modele Ait Path Diyagrami
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Onerilen modele ait uyum &lgiitii degerleri ise Tablo 2 ile verilmistir.

Tablo 2. 2015 Yilina Ait Yapisal Esitlik Uyum Indeksleri

Uyum Iyi Uyum Kabul Edilebilir Uyum Onerilen Uyum
Olgditleri Model

x2/sd 0< X?%/sd <2 2< X?%/sd <3 1,27 Iyi Uyum
p degeri 0,05<p < 1.00 0,01 <p < 0,05 0,0767 Tyi Uyum
RMSEA 0 < RMSEA < 0,05 0,05 < RMSEA < 0,08 0,06 Kabul Edilebilir
NFI 0,95 < NFI < 1,00 0,90 < NFI <0,95 0,96 Iyi Uyum
NNFI 0,95 < NNFI < 1,00 0,90 < NNFI < 0,95 0,99 Iyi Uyum
CFl 0,97 < CFI £ 1,00 0,95 < CFI £0,97 0,99 Iyi Uyum
GFI 0,90 < GFI <£1,00 0,89 < GFI £0,85 0,87 Kabul Edilebilir

Dogustan beklenen yasam siiresine ait yapisal modelin agiklanan varyansi (R? ), %71 olarak
Ol¢ililmiis ve anlamli oldugu goriilmiistiir. Ayrica gelismemislik faktoriiniin araci degisken gorevi
iistlendigi tespit edilmistir. Yagam standartlarii olusturan degiskenlerin, dogustan yasam beklentisi
tizerinde direkt bir etkisi yoktur. Fakat gelismemislik faktorii iizerinden dolayli bir etkisi mevcuttur.

Yapisal denklemlere gore, gelismemislik faktoriindeki 1 birimlik artis dogustan beklenen yasam
stiresinde 0,80 birimlik bir azalisa neden olmaktadir. Yasam standartlar degiskeni ise gelismemislik
degiskenindeki degisimin %13 linii karsilamaktadir. Yasam standartlar1 degiskenindeki 1 birimlik artis,
gelismemislik degiskeninde 0,37’lik bir azalisa sebep olmaktadir.

DBY = —0,80 * GELISME + 0,072 * YASAM  R? = 0,71
Sp (0,10 (0,074)
t degerleri -7,74 0,98
GELISMEM = — 0,37 * YASAM R? = 0,13

Sp (0,12)

t degerleri -3,07

Gelismemiglik faktoriiniin dogustan yagam beklentisi tizerinde, ters yonlii anlamli ve direkt etkisi
mevcuttur. Barindirdigi degiskenlerin, genel olarak gelismemis iilkelerde degerlerinin fazla oldugu
goriilmektedir. Yasam standartlar1 faktorii dogustan beklenen yasam siiresi lizerinde direkt etkisi
bulunmasa da, gelismemislik faktorii tizerinden dolayli bir etkisi bulunmaktadir. Bu durumda
gelismemislik faktoriindeki azalma, yagam standartlar1 ve dogustan yasam beklentisini yiikseltmektedir.
Bagka bir ifade ile yasam standartlar1 faktorii ile dogustan yasam beklentisi arasinda dolayl pozitif bir
etki bulunmaktadir.
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Ozet

Ekonominin kiiresellesmesi, birgok sektorde ve iilkede isgiiciiniin kayit dis1 olmasina sebep olmustur.
Bu problemin ¢éziilmesine yonelik politikalar ile nlemler alinmaya ¢alisilsa da diinya genelinde oldugu
gibi Tiirkiye’de de kayit dis1 istihdam, ¢6ziilmesi zor bir problem haline gelmistir. Kayit dis1 istihdama
kars1 uygulanan politikalarin yani1 sira makroekonomik faktorlerdeki degisimler, kayit dis1 istihdami
etkilemektedir. Bu calismanin amaci da, makroekonomik faktorler igerisinde yer alan ekonomik
biiyiime, isgsizlik ve enflasyonun kayit digi istihdam ile iliskisini ortaya koymaktir. Bu amag
dogrultusunda ekonomik biiylime, issizlik ve enflasyon gostergelerinin, kayit dis1 istihdam tizerindeki
uzun dénemli ve kisa donemli iliskisi incelenmistir. Yapilan ¢calismada, TCMB ve TUIK ten elde edilen
2004-2020 yillarina ait g¢eyreklik veriler kullanilmigtir. Kayit disi istihdam tizerinde belirlenen
faktorlerin uzun ve kisa donem etkileri ARDL simur testi kullanilarak incelenmistir. Ampirik sonuglar,
kay1t dis1 istihdam ile issizlik, ekonomik biiyiime ve enflasyon arasinda iliski oldugunu gostermektedir.
Uzun doénem katsayilarmin tamamui istatistiksel olarak %1, %5 ve %10 diizeylerinde anlamli olup,
ekonomik biiytime, igsizlik ve enflasyon ile kayitisi istihdam arasinda uzun donemli bir iliski
goriilmektedir. Kisa donemde ise meydana gelen dengesizliklerin CointEq(-1) %45’i ortadan
kalkmaktadir.

Anahtar kelimeler: Kayit dis1 istihdam, ekonomik biiylime, issizlik, enflasyon, ARDL sinir testi
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Ozet

Bu c¢alisma orta biyiiklikteki bir vakif Universitesinde, uzaktan egitimde kendiliginden beliren
akademik etige uymayan sinav yapilis sekli ve sinav degerlendirmede karsilasilan durumlar hakkinda
aydinlatic1 sonuglar ortaya ¢ikarmak i¢in tasarlanmistir. Buna dayanarak gerek miihendislik fakiiltesi
ogrencileri gerekse herhangi bir iniversitenin bir fakiiltesinde egitim- Ogretim yapan Ogretim
elemanlarina rastgele yontemi ile anket uyguladik. Dijital ortamda ve Istatistiksel Analiz Yéntemleriyle
(IBM SPSS Statistics 26) elde edilen verilerin degerlendirilmesinden sonra elde edilen sonuglar1 tim
online egitim-6gretimde gorev alan herkesle paylagsmayi diisiiniiyoruz. Bu sonuglardan da
Ogrencilerimizin online sekilde verilen derslerin verilis, uygulanis ve sinav yontemlerine karsi
duyduklari memnuniyetinin 6l¢iilmesinde %50’den yiliksek bir oran elde edilmistir. Denetimsiz
sinavlarda karsilasilan ahlaki olmayan, akademik diiriistliige sigmayan (asirma, intihal, baskasinin
calismasini kopya etmek, ders notu, kitap ve bunun gibi dokiimanlar1 kullanmak, konu uzmanlarindan
yardim almak vb.) davranislardan kaginmanin 6grenciler tizerinde ne gibi etkilerin olustugu ve yukarda
s6zii edilen etik dig1 davraniglarin 6grenciler tarafindan yapilmayacagina dair herhangi bir taahhiitte (s6z
vermek) bulunmayi ankete katilan 103 kisilik bir ornekleme dayanarak kabul edenlerin oraninin
%79.61, taahhiitte bulunmayanlarin oran1 %14.56, kismen buna onay verenlerin ise %5.83 oldugu
saptanmigtir.

Anahtar kelimeler: Akademik etik, etik yemini, online ders yontemi, online sinav yontemi, online
degerlendirme sistemi

Abstract

This study was designed to reveal enlightening results about the way of taking exams that do not comply
with academic ethics and the situations encountered in exam evaluation in a medium-scaled foundation
university. Based on this, we randomly applied a questionnaire to both engineering faculty students and
lecturers working in a faculty of an university. We intend to share the results obtained after the
evaluation of the data obtained in the digital environment and by Statistical Analysis Methods (IBM
SPSS Statistics 26) with everyone involved in online education. From these results, a rate higher than
50% was obtained in measuring the satisfaction of our students with the teaching, implementation and
exam methods of online courses. Based on the 103 students (sample) who participated in the
questionnaire, it was determined that the rate of students who are agree to make any commitment for
behaviors encountered in uncontrolled exams, which are immoral and do not fit into academic honesty
(plagiarism, copying someone else's work, using lecture notes, books and similar documents, getting
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help from subject experts, etc.) that will not be done by the student was 79.61%. The rate of those who
were not make a commitment was 14.56%, and those who partially gave consent to this were found to
be 5.83%.

Key words: Academic ethics, ethical oath, online course method, online evaluation system, online exam

method

Giris

Bu ¢alisma, birtakim {iniversitelerde kendiliginden beliren akademik etik dis1 davranislar (akademik
sahtekarlik) hakkinda bir arastirma yaparak bu konuda diinyanin degisik tiniversitelerinde bu konu
hakkinda yapilan incelemelerle kiyaslama yapmak igin diisiinilmiistir. Yaptigimiz inceleme ve
arastirma sonunda bazi sonuglar1 paylasmak istiyoruz. Bir Calismada; kullanilan yontemi agiklamadan
once, Sekiz Etik Kurallan olarak (Ortalama Ogrenci Sahtekarhk Bildirimi) asagidaki gibi
olusturulmustur; Ogrenciler,

1. Universitedeki diristliik ve sorumluluk kurallarini desteklemeyi kabul ediyorum.
(%34,97)

2. Bir tniversite 6grencisi olarak, bu gorev tizerinde yetkisiz bir yardimin ne bana verilmedigini ne de
almadigimi kabul ediyorum. Bu ifadeyi kabul ederek, etik yeminini bozmanm sonuglarmin farkinda
oldugumu ifade ediyorum. (%32,30)

3. Higbir tiniversite 6grencisi kendi akademik performansini adil olmayan bir sekilde ilerletmeyecek ve
tiniversite toplulugunun diger 6grencilerinin akademik takiplerini hicbir sekilde sinirlamayacak veya
engellemeyecektir. (%28,60)

4, Universite 6grenci biriminin bir iiyesi olarak, akademik takiplerimle ilgili higbir emek iginde yalan
sOylemeyecegim, kopya ¢ekmeyecegim veya calmayacagim ve digerlerinde bu davranisa miisamaha
gostermeyecegim. Eger bu ifadeye uymazsam hareketlerimi izleyecek olan sonuglari anliyorum. Buna,
simav notum olarak 0 almak ve ihrag olasiligiyla akademik sonuclar dahildir (%27,75).

5. Her 6grenci, bir {iniversite 6grencisi igin yakisiksiz olan ve &grenciyi ve/veya Universiteyi
itibarsizlagtiran davramiglardan etik olarak kacinmalidir. Asagidakilerin hepsi olacagimi kabul
ediyorum:

o Etik olarak kopya ¢ekmekten kaginan;

o Etik olarak hileden kaginan;

o Etik olarak agirmaktan kaginan;

e Etik olarak Universite Etik Yeminini bozmakla karsilasmaktan kaginan.

e Etik olarak Universite Etik Yemininin bozulmasim bildirmekten kacinan (%30,40).
6. Bir iiniversite 6grencisi olarak asagidakileri yapmayacagimi kabul ediyorum:

o Bir bagkasinin ¢alismasini kendi ¢alismam gibi sunmak.

e Herhangi bir akademik calismayla/sinavla ilgili yetkisiz yardim vermek, almak veya aksi halde
yararlanmak.

e Bir bagka kisiye, bir bagka 6grencinin akademik ¢aligmasinin zarar gérmesi niyetiyle herhangi bir
konuda yanlis bilgi vermek.
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e Bir bagka 6grencinin akademik ¢caligsmasinin zarar gérmesi niyetiyle bir baska 6grencinin akademik
aktivitelerle mesgul olma denemelerine engel olmak.

e Ogrenci, hasta bakimiyla direkt olarak iliskili aktivitelerle veya akademik aktivitelerle mesgul
olurken onu artan bir yaralanma veya hastalik riskine sokmak.

e Ogrencinin sinif sirasmi, not ortalamasii veya diger herhangi bir akademik basarisini veya
cabasi1 maddi olarak yanlig sunmak.

¢ Bir Etik Yemininin bozulmasini yanlis bi¢imde bildirmek.

¢ Bir Etik Yeminin bozulmas1 iddiasinin arastirmasini veya sorusturmasini, Etik Konseyine yanlig
bilgi veya ifade vererek, bir vakayla ilgili bir tan1g1 veya suglayan kisiyi veya bir Etik Kuralinin
bozulmasinin sorusturmasiyla ilgili herhangi bir kisiyi taciz ederek veya bir Etik Konseyi
tutanagindaki kanitlar1 yok ederek, saklayarak veya kanit iireterek veya baska bir sekilde engellemek.

e Yukaridaki ifadelere uymamamin bir akademik durusmayla sonuglanacagini anltyorum (%30,54).

7. Universite, bilginin takibine adanmis akademik bir topluluktur. Bu takip igin temel olan akademik
bitiinliiktiir. Universite topluluguna katilarak, Universitenin Akademik Biitiinliik Ac¢iklamasini kabul
ediyorum ve bunun i¢indeki diiriistliik ve nezaket kurallarin1 destekleyecegime yemin ediyorum.
Kendim, dogruluk ve diiriistlik idealleriyle uyumlu olarak davranacagim ve bu idealleri bozacak
hareketlere samimi bi¢gimde kars1 ¢ikacagim (%30,94).

8. Bu sinav sirasinda kimseye yardim etmedigime ve kimseden yardim almadigima serefim {izerine
yemin ederim. Ogrenciligim boyunca, her kopya siiphesini 6grencilerden olusan Etik Komitesine
bildirecegime s6z veriyorum. Etik Yeminin bozulmasi, cezalandirict hareketlerin en giigliileri olan
okuldan uzaklastirma veya atilmayla karsi karsiya birakir. Ders dist aligtirmalar Etik Komitenin
yetkisinin digindadir. Bu durumlarda, 6grencilerin ¢alismalarini agirmadiklarini beyan etmek igin bu
yemini makaleleri iizerinde imzalamalar1 beklenir. Bu makale, benim kendi ¢alismam Universite
yonetmelikleriyle uyumlu bicimde sunmaktadir. (%28,80). Not: ‘Universite’ kelimesinin kullanildig1
yerlere 6grencilerin okulunun adi girilmistir.

Yonteme gelince, ifadeler ABD’de farkli {iniversitelerde kullanilan etik yeminlerinden
cikarilmistir ve uzunluk, resmilik ve ifadelerin akademik sahtekarlik i¢in sonuglar icerme derecesine
gore degiskenlik gostermektedir. Daha uzun, resmi olan ve sonuglari olan etik yeminleri daha diistik bir
kopya ¢ekme olasiligiyla iligkilendirilmistir. Sonuglar 6nemli bir {iglii etkilesimi gostermekte ve etik
yeminlerinin en iyi bi¢imde nasil tasarlanacagim 6nermektedir. Tiim diinyanin ortak goriisii olarak,
Akademik sahtekarligin epidemi seviyesine yaklastig1 diisiincesinde birlesmislerdir. Bu fikri ilk ortaya
atan (Davis, Drinan & Gallant, 2009) dir. Bir¢ok farkli sahtekarlik bi¢cimi vardir ve ¢aligmalar kopya
¢ekme oranlarinin %68’ den (sinav sirasinda bir kopya sayfasi kullanmak) %98’ e (bir bagka 6grenciden
kopya c¢ekmek; Davis ve digerleri, 2009) kadar degistigini gostermektedir. Ilk coklu kampus
calismalarinin birinde, McCabe, Trevino ve Butterfield (1996), lisans dgrencilerinin %52 sinin 6nceki
yil en az bir kez bir sinavda kopya cektiklerini iddia ettiklerini gosterdiler. Online egitimdeki artiga
paralel olarak daha fazla fakiilte online simavlar yapmaktadirlar (Hay & Bull, 2002; Kamenetz, 2010;
Meloncon, 2007; Pulliam, 2005). Ogrenciler online sinavlar1 daha tatmin edici olarak degerlendirmekte
ve bunlar1 yaparken daha az siav stresi bildirmektedirler (Dorrian & Wache, 2009; Stowell & Bennett,
2010). Ne yazik ki, bir sinava online olarak girmek 6grencilerin akademiksel olarak sahtekar olma (yani
kopya ¢ekme) konusundaki tesvikini arttirabilir. Universitelerin birgok fakiiltesinde online sinavlar
sirasinda akademik sahtekarligi azaltmak icin bir¢ok yontem denenmistir. Bazilar1 web kamerasiyla
sinifta disiplini saglamay1 kesfetmis (Mirza & Staples, 2010), asirma riskini azaltmak igin sinav
merkezleri ve etik kurallart kullanmislardir (Khare & Lam, 2008). McCabe ve arkadaslari, etik kurallarin
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ve dis etkilerin akademik biitiinliigii nasil etkiledigini gérmek i¢in bir galisma yiiriitmiislerdir. Akademik
sahtekarhigin, akranin akademik sahtekdrliginin anlayislariyla pozitif olarak iliskili ve akademik
biitiinlestirme politikalarinin hem ogrenciler hem de fakiilte tarafindan gériilen anlayisiyla ve kabuliiyle
ters iligkili oldugunu bulmuslardir (McCabe ve digerleri, 2002). Ayrica, akademik sahtekarligin, bir
akran (yasdas) tarafindan kopya ¢ekilmenin bildirilmesinin anlasilan kesinligiyle ve cezalarin anlasilan
ciddiligiyle ters iligkili oldugunu da bulmuslardir. En 6nemli bulgu, etik yemini olan okullardaki
akademik sahtekdrlik seviyesinin asla bir etik yemini kullanmayan okullardakinden énemli élciide
daha diigiik oldugudur (Mc Cabe ve digerleri, 2002).

Bu calismada, akademik sahtekarliktan vazgecirmesi en olasi olan bir etik yemininin elemanlar
bulunmaya ¢alisiimustir. ilk olarak, 30°dan fazla okuldan etik yeminleri degerlendirilmis ve yeminlerin
uzunluga, resmilige (6rn., daha biiylik kelimelerin ve resmi dilin kullanimi) ve yeminin bozulmasinin
sonuglarindan bahsedilip edilmedigine gore degiskenlik gosterdigi fark edilmistir. Bu ii¢ etkenin her
birinin bilingli bi¢cimde degistirilmesine karar verilmis ve sonuclari olan daha uzun, resmi etik
yeminlerin daha diisiik bir kopya ¢cekme olasiligiyla iliskili olacagi hipotezlenmistir.

Materyal Metot

Tiim kampiise (6033 6grenci) bu anonim ¢alismaya katilmalar1 i¢in bir e-posta daveti gonderilmis olup,
Qualtrics kullanilarak yaratilan sorusturmaya bir link verilmistir. Katilimeilar bir izin formunu ve daha
sonra etik yemini ifadelerinin her birini okumuslardir. Katilimcilar, her etik kurali/yeminine dayanarak
kopya ¢ekmelerinin (sorusturmada notlari, ders kitabini veya bir baska kiginin yardimini kullanmak
olarak tanimlanmistir) miimkiin olacagi, %0’le %100 arasindaki ylizdeyi belirtmek i¢in kaydirict bir
dlgek kullanmislardir. Ogrencilere sorusturmayi tamamlamak icin 2 haftalik bir siire verilmistir.

Ayn1 yontemle, IBM SPSS Statistics Version 26, yazilim programiyla gergeklestirilen anket
degerlendirme sonuglar1 biz de orta biiyiikliikte bir vakif iiniversitesi olarak Tiirkiye genelinde rastgele
ornekleme yontemiyle sectigimiz 12 (orta ve biiyiik 6lgekte) {iniversiteye uyguladigimiz bir ankette 25
soruya verilen yanitlarin sonuglarimi etik kurallar agisindan bilhassa akademik sahtekarliga 6gretim
elemanlarinin nasil baktigina iligskin goriislerinin diger ¢aligmalarla karsilastirildiginda bolgesel olarak
farkliliklarin ne oldugunu gormek acgisindan degerlendirmeyi diisiindiik. Calismamizda ankete ait
verilere Kaiser-Meyer- Olkin Measure (KMO) testi uygulandi ve KMO testi %60 dan biiyiik
bulunmustur. Bunun anlami istatistiksel tutum Olcegi maddelerine faktor analizi yapilip
yapilamayacagini kontrol etmektir, bunun igin KMO ve Bartlett testinden yararlanmilmistir. Sonug,
verinin faktor analizi i¢in uygun oldugunu gostermistir. p=0000 dir.

Bulgular

Ankette 8. soru “Orgiin egitimin sinav kosullarimn disinda égrencilerden ahlaki olmayan, akademik
diiriistliige sigmayan (agirma, intihal, baskasinin calismasin kopya etmek, izinsiz kitap kopyalayip
kullanmak, denetimsiz bir ortamda ogrenciye verilen ddevieri baskalarma yaptirmak vb.)
davraniglardan kaginmalar1 i¢in onlara yemin gibi bir taahhiit 6nerir misiniz?” seklinde hazirlanmustir.
71 dgretim elemaninin verdigi yanitta %62 sinin akademik diiriistliige sigmayan “akademik sahtekariik”
davranislardan kaginmalari igin 6grencilere bir “etik yemini” taahhiit etmeyeceklerini yanitlamiglardir.
Halbuki kendi 6grencilerimiz iizerinde ne gibi etkilerin olustugu ve yukarda sozii edilen etik disi
davraniglarin 6grenciler tarafindan yapilmayacagina dair herhangi bir taahhiitte (s6z vermek) bulunmay1
ankete katilan 103 kisilik bir 6rnekleme dayanarak kabul edenlerin oranmnin %79,61, taahhiitte
bulunmayanlarin orani1 %14.56, kismen buna onay verenlerin ise %5.83 oldugu saptanmistir. Yine
yukarida “Wisconsin Universitesinde” gerceklestirilen ankette dgrencilerin” Universitedeki diiriistliik
ve sorumluluk kurallarini desteklemeyi kabul ediyorum” diyenlerin oraninin (%34,97) oldugu
gdzlemlenmistir. Ogrenci ve Ogretim elemami arasindaki farkliliklarin hangi neden/nedenlerden
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kaynaklandigini aragtirmak ¢ok onemlilik arz etmektedir ve arastirilmasi ilging sonuglar doguracaktir.
Ayrica “Uzaktan Egitim araglariyla yapilan sinav veya ddevlerin yeterli ve élgme/degerlendirmenin
adil olduguna inanmaktayim” diyen 6gretim elemanlar1 %47 olasilikla inandiklar ortaya ¢ikmistir. Bu
da ikinci ilging bir sonug olup dgrencilerimiz ise %66 olasilikla dl¢me/degeriendirmenin adil olduguna
inanmakta olduklar: séylemislerdir. Buna ragmen “uzaktan egitim sinavlarinda égrencilerin etik dist
(kopya cekme, ahlaki olmayan davranis, akademik diiriistliige aykiri) davranislardan uzak durdugunu
diigiiniiyorum” sorusuna %37 olasilikla etik dis1 davraniglardan uzak durmayacaklarimi ifade etmislerdir.
Bu soruya, Wisconsin Universitesindeki ankette dgrencilerin %30,40 olasilikla katildiklarin1 beyan
etmiglerdir. Kendi tniversitemizde degerlendirdigimiz ankette “Uzaktan egitim sinavlarinda kopya
¢cekmekten kagimirim” sorusuna %83,3 olasilikla, “Uzaktan egitim simavlarinda hileden, suiistimalden
kagimirim” sorusuna yine %83.1ve yine ilgili diger sorumuz olan “Uzaktan egitim ddevlerinde
asirmaktan (intihalden), baskasinin ¢alismasin kendi ¢caliymam gibi sunmaktan kaginirim” sorusuna
ise %86,6 gibi yiiksek bir olasilikla yanit vermislerdir. Bu ¢alismamizda da salgin dolayisiyla uygulanan
“Salgin (Pandemi) donemi i¢in uygulanan uzaktan egitim ile ilgili genel memnuniyetinizi
derecelendiriniz” sorusuna 6gretim elemanlart %55 olasilikla tam karar veremedikleri yani “kararsiz
olanlarin” oram olugsmustur. Ayni soruya ogrencilerimiz ise %70 olasilikla “memnunum” segenegini
isaretlemislerdir.

Tartisma

Bu calismanin sonuglari, bildirilen akademik sahtekarligin daha diisiik seviyeleriyle iliskili oldugunu
gostermistir. Uzaktan egitim stiresinde derslerinde egitimi verebilmek igin gerekli olan tiim dokiiman
ve malzemeleri paylagsmak (%88), Uzaktan Egitim siirecinde dgrencilere danmigmanlik yapmak ve her
soruyu yanitlamak (%78), Uzaktan Egitim derslerinin siiresi yeterlidir (%67), Uzaktan Egitimle ilgili
sunulan ek kaynaklarin yeterliligi de 6nemli unsurlardir. Bunlar 6gretim tiyeleriyle yapilan anketten
¢ikan sonuglardir. Bu sonuglar 6grencilerin anketlere verdikleri yanitlarla da ortiismektedir. Bu durumda
sonuglar etik yeminlerinin daha disiik 6grenci sahtekarligi seviyeleriyle iliskili oldugunu gosteren
onceki calismalar bir adimda ileriye gotlirerek hangi etkenlerin degistirilmesi gerektigini dnermektedir.
Uzaktan egitimlerin (Online) testlerinin bir¢ok kazanci da vardir ve bunlardan akademik sahtekarlik
korkusu yiiziinden kaginmak talihsizlik olacagini diisiiniiyoruz.

Ornegin, yaptigimiz incelemelerde birgok fakiilte, dgrencilerin kopya cekecekleri korkusu
yiiziinden, daha ucuz ve yonetilmesi daha kolay olmasina ragmen online sinavlar yapmaz. Buzzetto-
More (2008), 6grencilerin %72,8 inin online sinavlar1 uygun gordiigiinii ve %89.7 sinin notlar Uizerinde
hemen geri bildirim almayr sevdigini bulmustur (Buzzetto-More, 2008). Online smavlar ders
zamanindan, kégittan ve baski masraflarindan tasarruf saglar. Ayrica, online siavlar aktif 6§renim
alistirmalari ve ilging konular1 daha fazla desmek i¢in daha fazla ders siiresi verilmesine olanak saglar.

Bu calismanin sonuglari, akademik sahtekarligi, resmi, daha uzun ve sonuglar1 olan bir etik
yemini kullanarak en aza indirmek igin yollar 6nermektedir. Bu ¢aligma gercek bir kopya ¢ekme
davranigini incelemis olmasa da akademik sahtekarligi durdurmak igin yollar tasarlamaya dogru iyi bir
baslangic olacagini diisiinmektedir. Sonugcta, {iniversiteniz birine bagli olmasa bile dersler veya siniflar
icin bir etik yemini tesis etmek akademik sahtekarligi 6nemli 6l¢iide azaltabilecegini diisiinmenizi
Onermekteyiz.
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Determination of G20 Indices Affecting BIST with Hybrid Regression Models
Ahmet SEL!

Milli Egitim Bakanlig

Abstract

Index forecasts are very difficult but attractive because stock market indices are influenced by several
macroeconomic variables, such as political developments, general economic outlook, investor
perceptions and investment preferences and movements of other indices. Using hybrid machine learning
models, this study aims to predict the relationship between the BIST 100 index and the G20 index. The
closing values of 2432 days were taken as the data set by considering the common days when the index
days between 2010/01/01 and 2019/12/31 are open. The indices expected to have an impact on the BIST
index among the G20 countries are Bovespa, Italy40, KOSPI, Nikkei 225, BMVIIPC, Shanghai and
Tadawul, with correlation values (below 0.80) being considered. In the analysis, the lowest MAE =
0.0650, MSE = 0.0082 and RMSE = 0.0903 values for the 30 segmentation for R2 = 0.9918 were found
using data mining software, with the aid of the Knime program, taking into account 70 percent of the
data and 30 percent of the test. Based on the analysis results, it was found that the BIST-100 index was
positively influenced by the Bovespa, Italy40, KOSPI, Nikkei 225 and BMVIIPC indices, while the
Shanghai index had a negative impact. The Tadawul index was found to have no effect on BIST. The
results obtained are thought to assist the decision-makers in estimating the course of the BIST index and
in guiding the investments.

Key words: Data mining, big data, hybrid machine learning, regression
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Investigation of the Relation of Gold Prices and Crypto Money in the Pandemia Process

with Machine Learning Methods
Ahmet SEL!

IMilli Egitim Bakanlhigt

Abstract

In the decision-making process for investments, forecasting techniques and models are highly relevant
for individuals and organizations. The benefit that investors get is maximized by accurate forecasts.
Fluctuations were observed in all market instruments and investment instruments during the pandemic
process. The influence of selected cryptocurrency forms on gold prices during the pandemic process is
investigated in this research. The Python programming language is used to render applications. Via
training and test sets, the relation between the independent variables Bitcoin, EOS, Tether, TRON and
Ripple on gold prices was investigated by machine learning. The multivariate decision tree, help vector
machines and random forest regression models were used together for machine learning models As a
result; with the help of support vector machines with the highest explanation rate (R? = 0.91), it has been
determined that there are Bitcoin +0.755, EOS -0.596, Tether -0.122 and Tron + 0.220 effects on gold
prices. The results obtained will assist decision-makers in directing their investments in times of high
market volatility.

Key words: Gold, crypto money, pandemic, investment, machine learning
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Statistical Inference for the Quasi-Exponential Distribution Based on Progressively

Type-I1 Censored Samples
Stimeyra SERT?, fhab A.S. ABUSAIF?, Ertan AKGENGC!, Kadir KARAKAYA!, Coskun KUS*

!Department of Statistics, Selcuk University, 42250, Konya, Turkey

Abstract

In this study, the point and interval estimation on the parameter of quasi exponential distribution are
discussed under a progressively Type-Il censoring scheme. The maximum likelihood, modified
likelihood, pivotal type and modified pivotal type estimates are obtained. In addition, interval estimation
is also constructed based on asymptotic normality of maximum likelihood estimate and a pivotal
guantity. A Monte Carlo simulation study is performed to discuss the mean squared error and bias of
estimates. The coverage probabilities and mean length of the confidence intervals are also simulated. A
numerical example is also provided.

Key words: Maximum likelihood estimator, modified maximum likelihood estimator, Monte Carlo
simulation, pivotal inference, progressively Type Il censoring scheme, Quasi exponential distribution
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Tiirkiye’den New Jersey’e Goc ve Tersine Go¢ Uzerine Arastirma
Abdurrahman KESKIN?, Recep Ugurcan SAHIN, Recep UZUNALIOGLU

![stanbul Universitesi, Iktisat Fakiiltesi, Calisma Ekonomisi Béliimii, Istanbul, Tiirkiye

Ozet

Insanlik tarihi ile basladifi kabul edilen gd¢ olgusunun, kiiresellesmenin etkisiyle uluslararasi
hareketlilik boyutu ivime kazanmis ve gorece basitlesmistir. Uluslararas1 go¢ hareketliliginde donemsel
olarak birgok faktor etkili olmaktadir. Giinlimiizde {ilkelerin yasadiklari i¢ karigikliklar, siyasal
problemler, doga kosullar1 ve ekonomik zorluklar gibi itici faktorlerin yani sira iletisim ve ulagim
teknolojilerinin gelismesi ile birlikte uluslararasi gog¢ artis gostermistir. Tiirkiye’de ise son yillardaki
istatistiklere gore yurtdisina go¢ eden kisi sayisinin arttign goriilmektedir. Bu aragtirmanin amaci
Tiirkiye’den Amerika Birlesik Devletleri’ndeki New Jersey Eyaleti’nin Paterson Bolgesi’ne go¢ eden
bireylerin, go¢ etmesindeki temel belirleyici faktorleri ve tersine go¢ etme egilimlerinin incelenmesidir.
Arasgtirmamiz uluslararas1 go¢ niteligi tasiyan bu orneklem iizerinden siirlandirilmistir. Bu amaci
gergeklestirmek i¢in Tirkiye’den go¢ eden 142 goniilli katilimciya internet tizerinden ve birebir olmak
tizere bir anket calismas1 uygulanmistir. Elde edilen veriler correspondence ile incelenmis, sonrasinda
iligkili degisken ve diizeyleri yorumlanmistir. Calismadan elde edilen bulgulara gore; egitim amaci ile
go¢ eden ve egitim dizeyi yiiksek olan bireylerin biiyiikk bolimii Tiirkiye’ye geri donmeyi
diistinmemektedirler. Ayrica nitelikli islerde ¢alisan ve gelir seviyesi yiiksek olan bireylerin biiyiik bir
boliimiiniin  Tirkiye’ye geri donmeyi diisiinmedigi veya kararsiz olduklari sonucuna ulagilmustir.
Ekonomik amagla go¢ eden, egitim diizeyi lise seviyesinde olan, gelir seviyesi diisiik olan ve niteliksiz
islerde calisan bireylerin biiyiik bir kisminda ise Tiirkiye’ye donme diislincesi bulunmaktadir.

Anahtar kelimeler: Gdg, go¢ nedenleri, uluslararasi gog, tersine gog, correspondence analizi
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Sekerli Su Kullaniminin Ross Erkek Broilerlere Etkilerinin Yasam Analiziyle

Belirlenmesi
Emre ASLAN?, Ozgiir KOSKAN?, Yasin ALTAY?, Sedat AKTAN*

!Isparta Uygulamali Bilimler Universitesi, Zootekni Boliimii, Isparta, Tiirkiye

?Eskisehir Osmangazi Universitesi, Zootekni Béliimii, Eskisehir, Tiirkiye

Ozet

Yasam analizi yontemi yapilacak ¢alismalarda basarisizlik olarak adlandirilan ve ¢ogunlukla 6liim gibi
karsimiza ¢ikan olaylarin meydana gelmesine kadar gecen siirenin analizidir. Bu ¢alisma da farkl: iki
muamele uygulanan hayvanlarin Yasam Tablosu ve Kaplan-Meier Yontemi yontemi ile ortalama yasam
siireleri hesaplanmistir. Materyal olarak 450 adet ross erkek broiler hayvan kullanilmigtir. Deneme tek
faktorli ve faktoriin iki seviyesi (kontrol ve muamele) olacak sekilde rastgele drneklenerek hayvanlar
her bir grupta 225 adet olacak sekilde ortalama 42 giin boyunca yiiriitiilmiistiir. Deneme sonunda kontrol
ve muamele gruplarinin ortalama yasama siireleri hesaplanmistir. Sekerli su verilen hayvanlarin normal
su verilen hayvanlara gore Olim orani daha az oldugu tespit edilmistir. Sonu¢ olarak sekerli su
kullaniminin civeiv doneminde 6liim orani {izerine bir etkisi olmadigi sonucu ortaya ¢ikmistir (P>0.05).
Yasam analizi metodu ortalama siire tahmini ortaya koydugu i¢in bir ¢ok hayvancilik aragtirmasinda
ekstra bir bilgi vereceginden dolay:1 tercih edilmesi ile literatiie daha fazla katki saglanacagi
disiiniilmektedir. Ayrica yasam analizi yontemi hayvancilikta alaninda kullanimina sahip olup bir ¢ok
uygulamada ve materyalde denenerek kullanilabilir.

Anahtar kelimeler: Broiler yasama siiresi, Kaplan-Meier, sekerli su, yasam tablosu

Determining the Effects of Sugar Water Use on Ross Male Broilers by Survival Analysis

Abstract

Survival analysis is the analysis of the time until the occurrence of events such as death, which is called
a failure in studies to be carried out. In this study, the average life expectancy of animals treated with
two different treatments was calculated using the Life Table and Kaplan-Meier method. 450 Ross male
broiler animals were used as material. The experiment was carried out by randomly sampling with one
factor and two levels of the factor (control and treatment), and using the animals for an average of 42
days, with 225 animals in each group. At the end of the experiment, the average survival times of the
control and treatment groups were calculated. The animals that were given the sugar water had less
mortality than the normal watered animals. Although the usage of sugared water has no effect on
mortality during the 42 day period, it is statistically insignificant in practice (P> 0.05). Since the method
of survival analysis gives an average time estimate, it will provide extra information in many animal
husbandry studies, and it is thought that it will make more contribution to the literature with its
preference. Besides, the life analysis method has its use in the field of animal husbandry and can be used
in many applications and materials.

Key words: Broiler life time, Kaplan-Meier, sugary water, life tables
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Giris

Yasam tablosu yontemi en eski yontemler arasinda kullanilan bir istatistik metotdur (Lee ve Wang,
2003). Yasam tablosu metotu, zaman araliklarina gére yasam siiresi verilerini tablolastirarak ele alip ve
bu araliklarda yagam islevlerini hesaplayan bir yontemdir (Altman 1991; Parmar & Machin 1995).

Ozellikle de tip, ziraat, mithendislik, veterinerlik, ormancilik, niifus bilimcileri ve sigortacilar
tarafindan yaygin kullanilmaktadir (Cox, 1972). Cogunlukla sigortacilar farkli yas gruplarindaki
nifusun ne zamana kadar hayatta kalma surelerini tahminin de kullanilmaktadir. Tip alaninda ise
yaptiklari ¢aligmalarin genelinde Cohort yasam tablosu denilen ayni grubun belirli bir zaman izlendigi
tablolar kullanilmaktadir (Ozdemir, 1994). Klinikte ve &zellikle de kanserden &liim oranlarinin
hesaplanmasinda ve yasam siiresinin tahminlerinde kullanilmistir. Yasam tablosu analizleri 1940’1
yillarin sonlarinda isaretlenmis hayvan gruplarinin yillik belirli yaglardaki 6liim oranlarinin tahmini
icinde kullanilmistir (Morris, vd., 1988).

Yasam analizleri bir olayin zamana bagl olarak olusmasi ve sonucunda bu olaya etki eden
faktorlerin belirlenmesi ve eldeki degiskenlere bagl olarak ortalama yasam siirelerini tahmin etmekte
kullanilan bir analiz metotudur. Bu metotun kullanilmaya baslamas1 kaba 6liim hizlar1 kullanilarak
yapilan analizlerden daha giivenilir sonuglar vermesi bakimindan dnemli bir gelismedir. Bu metot
bireylerin aymn bir sekilde ¢aligmaya alinmasini gerektirmeme 6zelligine de sahiptir. Bunun yani sira da
¢alisma disinda kalanlarin verilerini de kullanilabilir (Stimbiiloglu ve Akdag, 2009).

Diger bir yontem ise Kaplan-Meier yontemi olup, Kaplan ve Meier tarafindan 1958 yilinda
gelistirilen bu yontem baglangigtan itibaren zaman araliklarin1 kullanmadig1 i¢in az sayida veriler i¢inde
kullanighidir. Kaplan-Meier metotu ile yasam egrisi, medyan, yasam siiresi gibi degerlerde bulunabilir
(Clark, vd., 2003).

Kaplan-Meier yonteminde zaman icinde her olay yeni bir ihtimali tahmin edilmektedir. Bunun
gereginde elde edilen her bir sekil asama gibi goriinmektedir. Bu durumda da belli bir sira olay siireleri
arast izlenmemektedir. Cogu analizde Kaplan-Meier yonteminin son asama olabilecegi veya bu adimin,
gelismis analizlerde ilk veya baslangi¢ olarak istatistik model seciminde yardimci olabilecegi
vurgulanmistir (Harrel, 2001). Arastiric1 tarafindan belirlenen 6rnekte inceledigi olaymm yasanma
yogunlugu, oraninin veya ihtimalinin zamana ait degisimini analiz eden bir yontemdir. Bu metot yasam
tablolarina gore az sayida veri ile analiz yapilabilir (Ozdamar, 2003).

Bu ¢aligmanin amaci1 yasam analizi metodunu tanimlayarak, ross broiler erkek kanatli hayvanlarin
normal su ve sekerli su kullaniminin Yasam analiz metotdunu kullanarak ortalama yasam siirelerinin
belirlenmesidir.

Materyal ve Metot

Calismada 450 adet erkek ross broiler kullanilmistir. Bu hayvanlari grup faktoriiniin 2 seviyesi olup
grup 1 sekerli su, grup 2 ise normal su olarak dikkate alinarak yasam analizleri uygulanmustir.

Yasam analizi (Sagkalim) i¢in uygulanan Yasam Tablosu ve Kaplan-Meier Y dntemi olmak lizere
2 yéntem bulunmaktadir (Ozdamar, 2003). Bu analizler Istatistik paket programindan SPSS 24 yardimi
ile yapilmustir.

Yasam analizinde yasam tablosu metotu

Yasam Tablosu (Life table, actuarial) metodu, izlem (yasam) siiresini esit zaman aralikli frekans
tablosuna gevirerek her bir sinif degeri i¢in yasam fonksiyonlarini tahmin etmeyi amaglar. Bu metot,
yasam (izlem) siiresinin 6’ dan fazla (k>6) esit aralikli sinif olusturabilecek ve birim sayisinin 100 den
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fazla (n>100) oldugu verilerde kullanilabilir. Yontem ilk basta % 100 olan yasama ihtimalinin belirli
ilerleyen araliklar1 ile vardigi yeniyasama ihtimal diizeylerini belirler (Senocak, 1992). Ayrica bu
metotta siif orta degerlerine gore tahmin yapilir (Ozdamar, 2003).

Izleme periyodu, incelenen verinin 6zelligine gore, 3’er aylik, 6’sar aylik veya 1’er yillik
araliklara boliiniir ve elde edilen her aralik igin sagkalim hesaplamalari yapilir. Céziimlemede kullanilan
simgeler asagidaki gibidir (Disci, 2011).

L; : 1. araligin basinda izlenmekte olan hasta sayisi,

D; : 1. aralikta, sonlanan (‘olay’ tanimina gore, 6len ve/veya niiks eden) hasta sayisi,
U; : 1. aralikta gesitli nedenlerle izlenemeyen (kayip) hasta sayisi,

E; : i. aralikta risk altindaki hasta sayis1

Q; : 1. aralikta sonlanma hiz1

Dy

Qi=Li-—

Ej
P; : 1. aralikta sagkalim hiz1
Pi=1-0;
R; : baglangictan 1. aralifin sonuna kadar olan déonemde birikimli sagkalim hizi

Tablo 1. Survival Analizinde Yasam Tablosu

1) ) @) (4) (%) (6) () (8)
(Interval) | No. Alive No.lost to No. No. Proportion | Proportion | Cumulative
beginning | follow up or Died Exposed dying surviving proportion
j of interval withdrawn during to risk of Qi surviving
alive during | interval dying Pi
Oi interval during Pi
Ai interval)
Wi
Oi
1 O W1 M o]} Q1 P1 p
2 0, W, A2 0, 02 P2 Pl
3 O3 W3 A3 O3 03 P3 P2
3
n On W, An On On Pn P
n

Yasam analizinin hesaplanmasi igin Tablo 1’de hazirlanan yasam tablosu olusturulmustur.
Burada ilk siitun aralik sayisini, 2. siitun her araligin bagindaki hasta sayisini bulunmaktadir. 3. siitun
aralikta gézlemden ¢ikan veya kayip olan hasta sayisi yer almaktadir. 4. siitun araliktaki 6liim sayisi
bulunmaktadir. 5. siitun araliktaki risk altindaki hasta sayisin1 hesaplamaktadir. 6. siitunda araliktaki
Olme sayisini, 7. siitun araliktaki sagkalim ihtimalini ve son olarak 8. siitun ise yagsam dagiliminin yasam
tablosu ihtimalini gostermektedir.

Kaplan-Meier yontemi

Kaplan-Meier yontemi sagkalim dagilimlarinin sekil ile gosterilmesinde yararlanilir ve ¢ok kullanislidir.
Yasam analizinde en yaygin olarak kullanilan yontem olmakla birlikte bazi 6nemli 6zellikleri de
bulunmaktadir. Bu &zellikler; sagkalim (yasam) analizindeki 6zel istatistiklerde en ¢ok kullanilan
medyan siiresi olmaktadir. Diger tahminleyicilere benzer sekilde, Kaplan-Meier tahminleyicisinin
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standart hatasi, bu tahminleyicinin potansiyel hatasin1 vermektedir. Gliven araligi nokta tahmininden
daha giivenilirdir (Inceoglu, 2013).

Bu yontemde N birim i¢in (yasam siireleri) t1<t2<t3<...<tn olmak {izere yasam olasilik
fonksiyonu asagida verilmistir.

Yasam fonksiyonu (Y(t)), standart hatas1 (SE(Y(t)) ve eklemeli 6liim fonksiyonu (A(t)) sirastyla
asagida verilmistir (Ozdamar, 2003).

Y (H)=TI[(N-i+1- 8i)/N-i+1)]
SE(Yt)=Yt[Z(81/(N-i)(N-i+1))]°®
A@®)=InY(t)

Ayrica bu metot ile farkli tedavi yoOntemlerinin yapildiginda veya farkli gruplarin
karsilastirmasinda farkli yagam fonksiyonlart ve buna bagli olarak farkli yagam siireleri elde edilir.

Bulgular ve Tartisma
Calismaya alinan 450 adet ross broiler erkek kanalti hayvan {izerinde uygulanan yasam analizinde,

yaygmn olarak kullanilan analiz metotlarindan olan Yasam Tablosu ve Kaplan-Meier metotu
kullanilmastir.

Tablo 2. Yasam Tablosu Metodu ile Yapilan Yasam Analizi Sonuglari

First- | Inter | Num | Number | Num | Num | Proporti | Propor | Cumala | Std.Err | Probab | Std.Er | Haz | Std.E
order val ber Withdra ber ber of on tion tive or of ility ror of ard rror
Contr | Start | Enter wing Expo | Termi | Termin | Surviv | Proport | Cumul | Densit | Proba | Rate of
ols Tim ing during sed nal ating ing ion ative y bity Hazar
e mter mterval to Event Survivi | Proport Densit d
val Risk S ng at ion y Rate
End of | Survivi
Interval ng at
End of
Interval
0 225 0 225 0 0.00 1.00 1.00 0.00 0.000 0.000 | 0.00 | 0.00
7 225 0 225 1 0.00 1.00 1.00 0.00 0.001 0.001 | 0.00 | 0.00
Seker 14 224 0 224 1 0.00 1.00 0.99 0.01 0.001 0.001 | 0.00 | 0.00
i su 21 223 0 223 1 0.00 1.00 0.99 0.01 0.001 0.001 | 0.00 | 0.00
28 222 0 222 0 0.00 1.00 0.99 0.01 0.000 0.000 | 0.00 | 0.00
35 222 0 222 1 0.00 1.00 0.98 0.01 0.001 0.001 | 0.00 | 0.00
42 221 221 110 0 0.00 1.00 0.98 0.01 0.000 0.000 | 0.00 | 0.00
0 225 0 225 1 0.00 1.00 1.00 0.00 0.001 0.001 | 0.00 | 0.00
7 224 0 224 1 0.00 1.00 0.99 0.01 0.001 0.001 | 0.00 | 0.00
Nor 14 223 0 223 2 0.01 0.99 0.98 0.01 0.001 0.001 | 0.00 | 0.00
mal 21 221 0 221 1 0.00 1.00 0.98 0.01 0.001 0.001 | 0.00 | 0.00
Su 28 220 0 220 1 0.00 1.00 0.97 0.01 0.001 0.001 | 0.00 | 0.00
35 219 0 219 1 0.00 1.00 0.97 0.01 0.001 0.001 | 0.00 | 0.00
42 218 218 109 0 0.00 1.00 0.97 0.01 0.000 0.000 | 0.00 | 0.00

Yasam analizi sonuglar1 Tablo 2’de yasam tablosu metodu kullanilarak ilk satirda gézlem siiresi
sifirdan baglatilarak 7 ser giin ara ile 42. giine kadar sekerli su ve normal su verilmistir. Sekerli su verilen
kanath hayvanlarda 6liim 7, 14, 21 ve 35 giinler de gortiliir iken, normal su verilen kanatli hayvanlar da
ise ilk giinden itibaren 42. giin haricinde diger giinlerde 6liim gézlenmektedir. Sekerli su verilen
hayvanlarda 6liim orani, normal su verilen hayvanlara gére daha az gézlenmektedir.
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Sekil 1 incelendiginde, ortalama yasam fonksiyonu normal su verilen grupta 6liimler daha erken
baslamis olup, ilerleyen zamanla kiimiilatif 61iim sayis1 orani artmaktadir. Bu durum sekerli su verilen
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Survival Function
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Sekil 1. Normal ve Sekerli Su Verilen Hayvanlarin Ortalama Yasam Siireleri

grupta daha ge¢ baglamis olup 6liim sayilar1 ve oranlart daha az oldugu goriilmektedir.

Tablo 3. Normal ve Sekerli Su Verilen Hayvanlari Durum Isleme Ozeti

Censored
Grup Total N N of Events N Percent
Sekerli Su 225 4 221 98.2%
Normal Su 225 7 218 96.6%
Overall 450 11 439 97.6%

Kaplan-Meier metodu kullanilarak yapilan yasam analizinde Tablo 3 incelendiginde, sekerli su
verilen grupta sadece 4 adet 6liim olurken, normal su verilende ise 11 adet 6liim olmustur. Son durumda

sekerli su verilen hayvan sayisi 221 iken, normal su verilen hayvan sayisi ise 218 toplamda 439 adet
hayvan kalmigtir.

Tablo 4. Normal ve Sekerli Su Verilen Hayvanlarin Ortalama Yasam Siireleri Tahmini

Mean
Grup %95 Confidence Interval
Estimat Std.E
stimate fror Lower Bound Upper Bound
Sekerli Su 41.680 0.182 41.324 42.036
Normal Su 41.329 0.284 40.773 41.885
Overall 41.504 0.169 41.174 41.835

Tablo 4’te incelendiginde, her iki grup icinde ortalama yagam tahminleri sekerli su verildiginde

41.68 ve normal su verildiginde 41.33 olarak belirlenmistir.
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Survival Functions
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Sekil 2. Normal ve Sekerli Su Verilen Hayvanlarin Ortalama Yasam Siireleri

Yasam fonksiyonun grafiksel olarak sunulmasi bilgi edinmeyi kolaylastirir. Bu durum da Sekil 2
‘de Kaplan-Meier egrisi yasam egrisinin bir tahminidir. Sekilde dik kisim yasam olasiliklarini, yatay
kisim ise stire yi gostermektedir. Grup 1 sekerli su kullanan hayvanlarin yasam olasiliklari, grup 2
normal su kullanan hayvanlara gore daha yiiksek oldugu goriilmektedir. Sekerli su kullanan hayvanlarin
yasam olasiliklarinin diger gruba gore daha yiiksek oldugu soylenebilir.

Sonug

Calisma genel olarak degerlendirildiginde, yasam tablosu ve Kaplan-Meier metotlarinin kullanimi
saglik alanin yan1 sira hayvanciligin gerek yetistirme gerekse de besleme alaninda da uygulanilabilecegi
goriilmektedir. Broiler yetistiriciliginde sekerli su kullaniminin 6liim oranlarini azaltmada bir etkisinin
olmadig1 ve istatistik olarak 6nemli olmamasina ragmen ticari yetistiricilikte hayvan sayisimin (6rnek
igerisindeki deney ftinitesi sayisi) fazlaligi g6z oniinde bulunduruldugunda ekonomik olarak onemli
oldugu vurgulanabilir. Yagam analizleri ortalama siire tahminini ortaya koydugu i¢in bir ¢cok hayvancilik
arastirmasinda ekstra bir bilgi vereceginden dolay1 tercih edilmesi ile ¢aligmalarin literatiire daha fazla
katki saglanacagi diisiiniilmektedir.
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Regression Analysis of Morphological Traits on Body Weight in South African Non-
Descriptive Indigenous Goats
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Abstract

Regression is the statistical technique used for estimation of the relationships between one dependent
variable and one or more independent variables. The objectives of the study are to: 1) investigate the
relationship between body weight (BW) and morphological traits such as; withers height (WH), body
length (BL), rump length (RL), rump height (RH) and heart girth (HG) and 2) to develop a model for
the prediction of BW. One hundred South African non-descript indigenous goats (does = 80 and bucks
= 20) between age one to four years were used as experimental animals. The best prediction equation
for estimation of body weight was selected based on the coefficient of determination (R?) and mean
square error (MSE). Pearson correlation and simple linear regression analysis were used for data analysis
to achieve the study objectives. Pearson correlation findings revealed that BW had a positive highly
statistical significant (P<0.01) correlation with WH (r = 0.70), RH (r = 0.40) and BL (r = 0.54) in does
while BW of bucks had a negative statistical significant (P<0.05) correlation with RL (r = -0.26),
positive correlation with WH (r = 0.28), positive highly statistical significant correlation with BL (r =
0.37) and low correlation with HG (r = 0.06). Regression analysis developed models for each
morphological trait and the findings indicated that withers height had a highest coefficient of
determination (R? = 0.49) and lowest mean square error (MSE = 46.17) in does, while rump height had
a highest R? (0.21) with lowest MSE (88.44) in bucks. In conclusion, association findings suggest that
by improving WH, RH and BL might result the improvement of BW in South African non-descript
indigenous goats. Simple linear regression results suggest that WH and RH could be used as a selection
criterion throughout breeding to improve BW of indigenous goats. Findings of the current study might
be used by indigenous goat farmers as selection criteria and for creation of an appropriate breeding
program for improvement of BW based on morphological traits.

Key words: Withers height, body length, rump height, rump length, heart girth
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Determination of Best Fitted Regression Model for Estimation of Body Weight in Nguni
Cattle
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Abstract

Stepwise regression is the statistical technique involving step-by-step construction of regression model
in which an automatic selection of independent variables occurs. The study was conducted to determine
the relationship between body weight (BW) using biometric traits such as head width (HW), head length
(HL), ear length (EL), body length (BL), rump height (RH), withers height (WH), sternum height (SH),
rump width (RW), and heart girth (HG) from Nguni and to determine the best fitted regression model
to be used for prediction of live weight of Nguni cattle. A total of sixty female and twenty male Nguni
cattle between the ages of one to four years were used. Pearson correlation and stepwise regression were
used for data analysis. The correlation results showed that BW had a positive highly statistical significant
correlation (P < 0.01) with WH (r = 0.93), HG (r = 0.90), RH (r = 0.90), SH (r = 0.89), RW (r = 0.70),
and a positive statistical significant correlation (P < 0.05) with EL (r = 0.45), and BL (r = 0.43) in males,
whereas BW had a positive highly statistical significant correlation (P < 0.01) with HG (r = 0.76), RH
(r = 0.70) and WH (r = 0.55), and a positive statistical significant correlation (P < 0.05) with BL (r =
0.29), and HW (r = 0.26) in female Nguni cattle. Stepwise regression models were formed with BW as
dependent variable and HW, HL, EL, BL, RH, WH, SH, RW and HG as independent variables. The best
fitted regression model for estimation of body weight was determined by using mean square error (MSE)
and coefficient of determination (R?). The model including WH, HG, RH, SH, RW and EL was the best
fitted model (R%=0.91, MSE = 1454.16) for estimation of body weight in males, and the model including
HG, RH, WH, SH and BL was the best fitted model (R?= 0.66, MSE = 4540.86) for estimation of body
weight in female Nguni cattle in this study. Correlation findings suggests that improvement of WH, HG,
RH, SH, RW, EL, BL and HW might result in the increase in BW of Nguni cattle. Regression results
suggests that body weight can be estimated accurately by combination of two or more biometric traits.

Key words: Body length, rump height, withers height, sternum height, rump width, heart girth
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Abstract

When tea is evaluated in terms of consumption, it has many positive effects on the human body with its
antioxidant properties and is the most consumed beverage in the world after water. In terms of the
amount of tea consumed per capita in the world, Turkey ranks first. When evaluated countries in the
world in terms of production, according to the FAO 2019 data, China 2.8 million tons, while in first
place with black tea production, Turkey 1407448 tons of fresh tea leaves and 251327 tons, ranks fifth
with black tea production. However, it ranks 8th after Zimbabwe in terms of black tea production
(319.88 kg/da) obtained from the decare. This study is aimed to make forecasting about the future of tea
to be produced in Turkey in 2023. This study is aimed to forecasting the tea to be produced in Turkey
in 2023. For this purpose, tea production area (da), fresh and black tea production amount (ton), fresh
tea and black tea production per decare (kg) and black tea processing the loss values (%) per decare
between 1988-2019 years were used, which were obtained from TURKSTAT and FAO. Forecastings
were made in SPSS using Brown's Double Exponential Smoothing method. According to the findings,
in the next 4 years until 2023 compared to 2019, an average of 1.42% in the tea production area, 6.22%
in fresh tea production, 6.96% in black tea production, 5.36% in fresh tea production, and 6.39% in
black tea production per decare increase was estimated. However, when the loss per 1 decare, in black
tea processing is examined, an increase of 0.02% is expected. It is thought that it will be beneficial to
minimize this loss especially by using planned fertilization and using technological tea processing
devices during the production phase.

Keywords: Black tea, fresh tea, production, time series, yield
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Baglant1 Dengesizligi Katsayisinin Ornekleme Dagilimi Uzerine Bir Simulasyon

Calismasi
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Ozet

Bu calismanin amaci baglant1i dengesizligi katsayisi sifir olmayan popiilasyonlardan c¢ekilecek
orneklerden hesaplanan baglant1 dengesizligi katsayilarinin kuadratik formlarinin nasil bir dagilim
gostereceginin belirlenmesidir. Baglanti dengesinde olan popiilasyonlardan c¢ekilen 6rneklerden
hesaplanan baglant1 dengesizligi katsayisinin (D) ortalamasinin sifir oldugu (up=0) ve kuadratik bir
form olarak

,_ nD’
Y 4 —
p:-P.-0;.q,

istatistiginin (metinde 2 numarali istatistik) bir Khi-Kare dagilimi gésterdigi bilinmektedir. Bu ¢alisma
teorik bir ¢aligma olup canli materyal ile deneme kurulmamustir. pup=0 ve pp=0.15 baglant1 dengesizligi
katsayilarina, iki lokus iki allel sayilarina sahip populasyonlardan simulasyon yontemiyle ¢ekilen n=10,
20, 50 genislikteki 6rneklerden hesaplanan birisi yukaridaki kuadratik bir form olan istatistik olmak
tizere li¢ ayr1 kuadratik istatistigin dagilimi galigilmstir.

Sonugta baglant1 dengesizligi katsayisinin 0.15 oldugu popiilasyondan ¢ekilen drneklerden hesaplanan
bu kuadratik formun 3 s.d.’li noncentral Khi-Kare dagilimi gosterdigi bulunmustur. Paydaki D’nin,
ortalamadan sapmasinin karesi olarak hesaplanan kuadratik form (metinde 3 numarali istatistik) ise
beklendigi gibi baglant1 dengesizligi katsayisi pp=0.15 oldugu zaman da 1 s.d.’li Khi-Kare dagilimi
gostermektedir. Klasik bir Khi-Kare formiilii olan ve metinde 4 numara ile verilen istatistik de baglanti
dengesizligi katsayisi up =0.15 oldugu zaman da yine beklendigi gibi 3 s.d.’li Khi-Kare dagilim
gostermektedir.

Anahtar kelimeler: Baglant1 dengesizligi katsayisi, Khi-kare dagilimi, noncentral Khi-kare dagilimu

Abstract

The aim of this study is to determine the distribution of the quadratic forms of the linkage disequilibrium
coefficients calculated from the samples drawn from populations with non-zero linkage disequilibrium
coefficient. It is known that the average of coefficient of linkage disequilibrium (D) calculated from
samples drawn from populations in linkage equilibrium is zero (ppo = 0) and the statistic
,_ nD’
Y —
P:-P2-0:-0;
(statistic number 2 in the text), which is a quadratic form, shows a chi square distribution. This study is
a theoretical study and no trial has been established with live material. It is studied the distribution of
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three different quadratic statistics (one is given above, for the other two see the methods) calculated
from samples of size n = 10, 20, 50 generated through simulation from populations with linkage
disequilibrium coefficients of up = 0 and pp = 0.15 for a model of two alleles, two loci.

The results show that the first quadratic form (statistic number 2) which is much known statistics in
literature, has found to be fitted noncentral chi-square distribution with 3 df in the samples drawn from
the populations of pup = 0.15. The second quadratic form (statistic number 3 in the methods) was stable
in being fitted to the central chi-square distributions of 1 df in the existence of linkage disequilibrium.
The third quadratic form (statistic number 4) has a distribution fitted to chi square with 1 df.

Key words: Linkage disequilibrium, Chi- square distribution, noncentral Chi-square distribution
Giris

Baglant1 dengesizligi {izerine calismalar 1950°1i yillarda baslamistir (Kavuncu 1987). iki allelli iki lokus
i¢in baglant1 dengesizligi katsayisi rastgele ¢iftlesen bir popiilasyonda

4= P(AB).P(ab)-P(Ab).P(aB) (1)

seklinde hesaplanir. Burada bir lokustaki alleller A ve a, diger lokustaki alleller ise B ve b harfleriyle
gosterilmistir. P(AB), olusacak gametlerden rastgele birinin AB olma ihtimalidir. Popiilasyon baglanti
dengesindeyse, bu gamet popiilasyonundan ¢ekilen n gametlik bir 6rnekte baglant1 dengesizligi katsayisi
istatistigi D’nin sifir olmas1 beklenir ve bdyle bir 6rnekten hesaplanan kuadratik formdaki

,_ nD’
Xo—
p:-P.-0;.q,

(2) numarali istatistik 1 serbestlik dereceli Khi-Kare dagilimi gosterir (Hartl ve Clark 2007,
Gillespie 2004, Nielsen ve Slatkin 2013). Paydadaki p: A geninin, g:a geninin, p2 B geninin ve gzise b
geninin frekanslaridir. Lokuslarda allel sayis1 ikiden fazla oldugunda da (1) numarali istatistigin ¢ok
allelli duruma uyarlanmasiyla, yine baglant1 dengesi varsayimu altinda, (ki-1)(k2-1) serbestlik dereceli
bir Khi-Kare dagilimi gosteren bir istatistik elde edilir. Burada kive kz birinci ve ikinci lokustaki
allellerin sayisidir. (2) numarali istatistigin Khi-Kare dagilimi gostermesi, popiilasyonun baglanti

(2)

dengesinde oldugu varsayimina, yani rneklerden hesaplanan D’lerin ortalamasinin sifir oldugu (up=0)
varsayimina baghidir.

Ancak popiilasyon baglanti dengesinde degilse orneklerden hesaplanan baglant1 dengesizligi
katsayisinin nasil bir dagilim gosterecegini bilmek gerekir. Ne var ki baglanti dengesinde olmayan
popllasyonlardan cekilen 6rneklerden hesaplanacak baglanti dengesizligi katsayisi ve (2) numarali
kuadratik formdaki gibi istatistiklerin 6rnekleme dagilimi {izerine bir ¢aligmaya rastlanamamigtir. DNA
verilerinin istatistik analizinden baglanti dengesizligini 6lgmeye yonelik teorik ¢alismalara kadar
taranan literatirde bu durum gegerlidir (Weir 1996).

Bu ¢aligmada bu eksikligi gidermeye yonelik bir ¢alismanin bir boliimii sunuma hazirlanmistir.
Boyle bir ¢alismanin Teorik popiilasyon genetiginin ilgili alanlarinda yararli olmasi beklenmektedir.
Ayrica bu calismadan elde edilecek sonuglarin, genetik varyans unsurlarimin tahminindeki isabeti
artiracagi, bu ylizden de kantitatif genetik ve bu tahminlere ¢okga ihtiya¢ duyulan bitki ve hayvan 1slahi
calismalarinda kullanilma olanagr bulacagi disiiniilmektedir. Ciinkii eger popiilasyon baglanti
dengesinde degilse lokuslarmn etkileri arasindaki kovaryans sifir olmayacak, dolayisiyla bu kovaryans,
genetik varyans unsurlarinin tahmin edilmesinde sapmalara yol agacaktir (Kavuncu 1987). Bunun
yaninda niikleotid sitelerinin birlikte dagilimmi dikkate alan molekiiler 6l¢ekli (Crow ve Kimura 1970)
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caligmalarda ve gerek polimorfizm ve gerekse protein varyasyonlar1 gibi biyoinformatik alanlarda da
katki saglamasi timit edilmektedir.

Bu tebligde, iki lokusta iki allel olan ve ¢esitli baglant1 dengesizligi katsayilarina sahip olan sanal
popiilasyonlardan simiilasyon yontemiyle ¢ekilen farkli genislikteki 6rneklerden hesaplanan baglanti
dengesizligi katsayisi ile ilgili istatistiklerin dagilimi belirlenmeye galigilacaktir.

Calismada baglant1 dengesizligi katsayilan ve Ornek genislikleri olmak iizere iki faktoriin
seviyelerine gbre sanal popiilasyonlar belirlenmis olacaktir. Bitin bu 6rneklerin simulasyonu,
hesaplamalar ve 6rnekleme dagilimlar1 R yazilim kullanilarak gelistirilecek bilgisayar programlari ile
bulunacaktir.

Yontem
Baglanti dengesizligi katsayisindan hesaplanan kuadratik istatistikler

Baglant1 dengesizligi katsayilar1 gamet frekanslarina baglidir. Buna gore, birinci lokustaki A allelinin
gittigi lokusa ikinci lokusta B veya b allelinin gitmesi tamamen sansa bagli ise poptilasyon bu iki lokusta
baglant1 dengesindedir. iki lokus bagli, yani ayn1 kromozom iizerinde olsa da iki lokustaki allellerin
gametlere dagilimi birbirinden bagimsiz olabilir. Bu durumda baglanti dengesizligi katsayist sifir
olacaktir.

Ornekten hesaplanan baglant1 dengesizligi katsayisinin sifir oldugu hipotezini kontrol etmek i¢in
(2) numaral: istatistikle hesaplanan deger kullanilir. Ancak 6rnegin ¢ekildigi popiilasyonda baglanti
dengesizligi katsayist sifir degilse o zaman (2) numarali istatistik iyi bir istatistik olmayabilir. Bunun
yerine

2N ( D-44 )2

" PP0,0,

istatistigi kullanilabilir. Burada p1 A geninin frekansi, p2ise B geninin frekansidir. q:=1-p1, g2=1-p>
Bunun yaninda popiilasyon baglanti dengesizligi katsayisindan bagimsiz olarak

2_ . (Xi 'npi)2
% —;—n > (4)

(4) numarali istatistik de bir ¢esit kontrol grubu iiretmek iizere denenebilir. Burada xi’ler, i=1,2,3, ve 4
icin sirasiyla AB, Ab, aB ve ab gametlerinin 6rnekteki sayisi, pi’ler de ayni sirada gametlerin

©)

popiilasyondaki frekanslaridir. Bu durumda bu istatistigin serbestlik derecesi 3 olacaktir.
Bu ii¢ istatistigin dagilimi Khi-Kare veya merkezi olmayan (noncentral) Khi-Kare olabilir.
Merkezi olmayan Khi-Kare dagilimi i¢in merkezi olmama parametresi, (3) numarali istatistik igin,

A=N 41} (5)
(4) numaral istatistik i¢in ise
4
A=n>’ pf (6)
i=1

alinmistir. Merkezi olmayan Khi-Kare i¢in Seber (1963)’e bakiniz.

Bu (2), (3), (4) numaral1 iig istatistik simiilasyon yontemi ile {iretilen n genisligindeki k 6rnek igin
hesaplanmus ve ilk iki istatistigin (2 ve 3 numarali istatistikler) merkezi (central) ve merkezi olmayan 1
s.d.’li Khi-Kare dagilimina uygunlugu, tiglincii istatistigin (4 numarali istatistik) de merkezi ve merkezi
olamayan 3 s.d.’li Khi-Kare dagilimina uygunlugu, Kolmogorov-Smirnov testi ile kontrol edilmistir.
Islem 20 kere tekrarlanmustir. 1 ve 3 s.d.’li merkezi ve merkezi olmayan Khi-Kare dagilimlarinin grafigi
ve merkezi olmama parametreleri 1 s.d.’li Khi-Kare i¢in 5 numarali istatistige gore 0.45, 3 s.d’li Khi-
Kare igin 6 numaral istatistige gore 6.8 olarak hesaplanmistir. Uretilen orneklerden hesaplanan
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istatistiklerin dagilimina 6rnek olarak 6rnek genisligi n=20 ve baglant1 dengesizligi katsayis1 up=0.15

kombinasyonu igin bir tekerriir Sekil 1’de gosterilmistir.
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Sekil 1. Uretilen Ornekleme Dagilimlarinin Uygunlugu Arastirilan Khi-Kare Dagilimlari

Aslinda bir yiiksek lisans tezi olan ¢alismanin bu tebligde sunulan kisminda iki allelli iki lokus i¢in biri
baglant1 dengesinde, digeri baglant1 dengesizliginde (up=0.15) olan iki populasyondan n=10, 20 ve 50
genisliginde 10,000’er 6rnek ¢ekilmistir. Her simiilasyon iglemi 20 defa tekrarlanmistir. Buna gore
arastirmada ele alinan faktorler iki baglant1 dengesizligi katsayisi (0 ve 0.15) ve ti¢ 6rnek genisligi (10,
20 ve 50) i¢in olmak iizere 2*3=6 popiilasyonun her biri simiilasyonla 10000 defa iiretilmis ve bu alt1
simiilasyonun her biri 20 defa tekrarlanmig; deneme teknigi tabiriyle simiilasyon 20 tekerriirlii
yapilmistir. Calisma i¢in yazilan algoritma up=0.15 ve n=20 i¢in Tablo 2.1’de verilmistir.
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Tablo 1. Calismada Kullanilan R Programindaki Algoritma

#parametreler: q1=P(AB), q2=P(Ab),
# 03=P(aB), qg4=P(ab) nrep=deneme sayisi,
ngen=06rnek genisligi

ql=4

g2=.1

g3=.1

g4=.4

nrep=10000

ngen=20

dort=ql*q4-g2*q3
ncpar=dort*2*ngen
ncpar3=ngen*(ql72+q2°2+q3"2+q4"2)
dort

ncpar

ncpar3

d=c(rep(seq(0,0),nrep))
chil=c(rep(seq(0,0),nrep))
chi2=c(rep(seq(0,0),nrep))
chiO=c(rep(seq(0,0),nrep))

for(j in L:nrep){

x1=0

x2=0

x3=0

x4=0

y=runif(ngen)
ncchi3=rchisq(ngen,3,ncpar3)
ncchil=rchisq(ngen,1,ncpar)
cchil=rchisg(ngen,1)
cchi3=rchisg(ngen,3)
par(mfrow=c(4,2))

for (i in 1:ngen){
ifelse(y[i]<=ql,(x1=x1+1),ifelse
(Y[il<=(g1+q2),(x2=x2+1),ifelse
(Y[i1<=(a1+q2+03),(x3=x3+1),(x4=x4+1))))

}

d[j]=(x1*x4-x2*x3)/ngen”2
pl=(x1+x2)/ngen

p2=(x1+x3)/ngen
chiO[j]=ngen*d[j]*2/(p1*(1-p1)*p2*(1-p2))

chil[j]=ngen*(d[j]-dort)*2/(p1*(1-p1)*p2*(1-

# | p2))chi2[j]=(x1-ngen*ql)"2/(ngen*ql)+(x2-

ngen*q2)~2/(ngen*q2)+(x3-
ngen*q3)~2/(ngen*q3)+(x4-ngen*q4)~2/(ngen*q4)

}

d=round(d,digits=3)

d.table=table(d)

d.table # d degerlerinin frekansini yazdir

mean(d)

# chi0 = nD/2/(p1*(1-p1)*p2*(1-p2))

# chil = n*(d-dort)"2/(p1*(1-p1l)*p2*(1-p2))

# chi2 = tam chi-kare

#histogramlar

hist(d,ylab="frekans",xlab="D degerleri™)
hist(chi0,ylab="frekans" xlab="noncentral chikare")
hist(chil,ylab="frekans" xlab="central chikare")
hist(chi2,ylab="frekans" ,xlab=" ??? chikare")
hist(ncchil,ylab="frekans" xlab="1 s.d noncentral
chi-kare")
hist(ncchi3,ylab="frekans" xlab="3
chi-kare")
hist(cchil,ylab="frekans",xlab="1 s.d central chi-
kare")

hist(cchi3,ylab="frekans",xlab="3 s.d central chi-
kare")

ks.test(chi0,cchil)

ks.test(chi0,ncchil)

ks.test(chi0,cchi3)

ks.test(chiO,ncchi3)

ks.test(chil,cchil)

ks.test(chil,ncchil)

ks.test(chil,cchi3)

ks.test(chil,ncchi3)

ks.test(chi2,cchil)

ks.test(chi2,ncchil)

ks.test(chi2,cchi3)

ks.test(chi2,ncchi3)

s.d noncentral

Arastirma Sonuclari

Simiilasyondan once, baglanti dengesizligi katsayisi sifir olan poptlasyondan (retilen 6rneklerden
hesaplanan (2) ve (3) numarali kuadratik istatistiklerin 6rnekleme dagiliminin 1 serbestlik dereceli Khi-
Kare dagilimina uygunlugu ongdriiliirken (4) numarali kuadratik istatistik i¢in 3 s.d.’li Khi-Kare
dagilimma uygunluk éngéruliyordu. Tablo 3. 1, 3. 2 ve 3. 3’te bu (¢ kuadratik formun drnekleme
dagilimimin, denenen alt1 popiilasyonda ele alman Khi-Kare dagilimlaria uygunluk i¢in yapilan 20’ser

Kolmogorov-Smirnov testinden kag tanesinde hipotezin kabul edildigi (p>.05) verilmistir. Uretilen

orneklerin histogramlar1 da yapilmis ve Kolmogorov-Smirnov testi yaninda gézle de gézlem yapmak
niyetiyle 20 tekerriiriin her birinde Sekil 1’de verilen teorik dagilimlarla karsilastirilmistir. Bu
histogramlara érnek olarak n=20 ve up=0.15 icin tekerrirlerin birisinde Uretilen 10000 6rnekten elde
edilen D degerleri ve (1), (2) ve (3) numaral: istatistiklere ait histogramlar sekil 2’°de gosterilmistir.
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Sekil 2. up=0.15 ve n=20 igin Uretilen 10000 Ornekten Hesaplanan Degerlerin Grafikleri

D degerlerinin dagilim (gri), (2) numaral istatistikle elde edilen degerlerin dagilimi (mavi). 3

s.d.’li Khi-Kare dagilimi (yesil). 3 s.d.’li noncentral Khi-Kare dagilimi (kirmizz).

Tablo 2’de (2) numarali kuadratik istatistik i¢in n=10, 20, 50 6rnek genisligine sahip baglanti
dengesizligi katsayis1 uD=0 ve uD=0.15 olan sanal popiilasyonlardan hesaplanan dagilimlardan uD=0
ve n=10 6rnek genisligine sahip bir popiilasyonda 20 kez tekrarlanan simiilasyon sonucunda 1 serbestlik
dereceli central Khi-Kare dagilimina uygunluk gosteren tekrarlarin sayisi 19, 1 serbestlik dereceli
noncentral Khi-Kare 18, 3 serbestlik dereceli central Khi-Kareye 1 ve 3 serbestlik dereceli noncentral

Khi-Kareye 0 tekrar bulunmustur.

Buna karsilik uD=0.15 ve n=10 i¢in 3 s.d’li central ve noncentral Khi-Kare 20 tekrarin 15’inde

uygun bulunmustur. n=20 ve 50 i¢in bulunan sonuglar ayn1 bulguyu teyit etmektedir.

Tablo 2. Alt1 Popiilasyondan Elde Edilen Sonuglar (2 Numarali istatistik Igin)

Baglant: Ornek Khi Kare uygunluk
Dengesizligi Genisligi(n) 1 s.d central 1 s.d noncentral 3 s.d central 3 s.d noncentral
10 19 18 1 0
1p=0 20 19 19 0 0
50 19 20 0 0
10 0 2 15 15
1p=0.15 20 0 0 0 17
50 0 0 0 16
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Tablo 3’de ikinci kuadratik form olan (3) numarali istatistigin sonuglar1 goriilmektedir. Bu
istatistigin O6rnekleme dagilimi puD=0 ig¢in 1 s.d.’li central ve noncentral Khi-Kareye uyum
gostermektedir. Noncentralite parametresi uD=0 i¢in sifir, dolayisiyla noncentral Khi-Kare ile central
Khi-Kare’nin aslinda ayni dagilim oldugu dikkate alinirsa bu sonug olmasi beklenendir.

Tablo 3. Alt1 Popiilasyondan elde edilen sonuglar (3 Numarali Istatistik I¢in)

Baglanti Ornek Khi Kare uygunluk
Dengesizligi Genisligi(n) 1 s.d central 1 s.d noncentral 3 s.d central 3 s.d noncentral
10 19 18 1 0
upo=0 20 20 19 0 0
50 19 19 0 0
10 17 17 0 0
up=0.15 20 16 9 0 0
50 14 0 0 0

Tablo 4’te ti¢iincii kuadratik form (4) numarali istatistik i¢in bulunan sonuglar verilmistir. Bu
kuadratik form {iretilen gamet frekanslar1 ile aym varsayimlara gore beklenen gamet frekanslar
arasindaki farkin karesine dayandigindan bulunan sonuglar normaldir.

Tablo 4. Alt1 Popiilasyondan elde edilen sonuglar (4 numarali istatistik i¢in)

Baglanti Ornek Khi Kare uygunluk
Dengesizligi Genisligi(n) 1 s.d central 1 s.d noncentral 3 s.d central 3 s.d noncentral
10 0 0 19 5
1p=0 20 0 0 19 0
50 0 0 20 0
10 1 3 19 3
up=0.15 20 0 2 20 0
50 0 0 16 0

Tartisma ve Oneriler

Calismada bulunan sonuglara goére (Tablo 2) baglanti dengesizligi katsayis1 sifir olmayan
populasyonlarda birinci kuadratik formun (2) numarali istatistigin noncentral Khi-Kare dagilimi
gostermektedir. Ancak 1 degil de 3 s.d.’li Khi-Kare sonucu beklenmeyen bir sonuctur. Bunun Gzerinde
biraz daha ¢aligmak gerektigi sonucuna varilmustir.

Sonuglar1 Tablo 3’de verilen ikinci kuadratik form (3) numarali istatistigin beklendigi gibi,
baglant1 dengesizligi parametresinden farkin karesi olarak hesaplandigindan 1 s.d.’li Khi-Kare dagilimi
gostermektedir.

Tablo 4’te verilen sonuglar bir ¢esit kontrol grubu olusturmak tizere elde edilmis sonuglardir.
Beklendigi gibi burada sonuglar her durumda 3 s.d.’li central Khi-Kare dagilimma uygunluk
gostermektedir.

n=10 i¢in bulunan sonuglar, bu 6rnek genisliginin Khi-Kare dagiliminin 6n sartlarin1 saglamaya
yetmemesinden kaynaklaniyor olabilir. Clinkii bu kadar kiigiik bir 6rnek genisliginde, neredeyse biitiin
siiflarda beklenen frekanslar 5’ten kiiclik c¢ikacaktir. Bu durumda popiilasyon genetigi ile ilgili
parametre tahmini veya hipotez kontrolii ¢aligmalarinda Ornek genisliginin 10°dan biiylik olmasi
gerektigi anlasilmaktadir.

Sonug olarak ¢aligmanin, ilerleyen donemde, ikiden fazla allelli modelleri de kapsamina almasi
disiiniilmektedir. Uygunluk testi i¢cin burada kullanilan Kolmogorov-Smirnov testi yaninda baska
testlerin de denenmesi yararl: olacaktir.
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Estimating Claims Reserve Splitting IBNER and IBNYR in the Chain Ladder Method
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Abstract

Sometimes the incurred claim cost contains more information than paid claims. Instead of using a chain
ladder estimate we can split IBNER and IBNYR along the lines of Schnieper. This split, into IBNER
and IBNYR reserves gives valuable insight into the development process that is significant for the final
estimates. The most important feature of the method is that it allows to use a prior volume measure, such
as premiums, as exposure for unknown claims. In contrast to the Chain Ladder Method that takes
incurred claims as exposure for the combined IBNYR and IBNER reserve.

Key words: Claims reserving, RBNS, IBNR, chain ladder method
Introduction

We consider non-life claims reserving based on incurred claims costs. IBNR (incurred but not reported)
are the unknown claims and RBNS (reported but not settled) are the claims that are known but not paid.
IBNR is divided into IBNER (incurred but not enough reported) and IBNYR (incurred but not yet
reported).

The most important feature of the method is that it allows to use a prior volume measure, such as
premiums, as exposure for unknown claims. In contrast to the Chain Ladder Method that takes incurred
claims as exposure for the combined IBNYR and IBNER reserve.

Chain Ladder Method
The chain ladder method is one of the most popular used method for estimating outstanding claims

reserves. The main reason is its simplicity and the fact that it is distribution free. This does not mean
that under this method no statistical assumptions.

Cik denote the accumulated total claims amount of accident year i, 1 < i < n, paid or incurred
up to development year k, 1< k < n. The values of Ci for i + k <n + 1 are known and we want to
estimate the values of Ci for i + k > n+ 1, in particular the ultimate claims amount Ci, for each
accident year i=2,....,n

The calendar years are on the diagonal. The “CL idea", in the wording of is that all accident years
behave similarly and that we have approximately

Cik = Cix-1 " fk
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Table 1. Incurred Claims Triangle

Accident Development year
year 0 1 2 n-1
1 Cuo Cu Ci Cik1
2 Cao Ca Cz
3 Cso Ca Ca
n-1 Ci10 Cr11
n Cxo

Mack’s assumptions
- For some parameters fi>0,andalli=1,..,nand k=1,...., n-1, we have:
E(Cik+1|Cig, > Cik) = Cikfi

- The random variables for the accident years are independent, i.e. the random vectors
{Ci1,....,.Ci;n} are independent of each other.

The Chain Ladder estimator is:
- IhRC
fk = n—-k
2ict Ciko1
This estimator is unbiased and uncorrelated for different k.

By multiplying by the successive development factors, we get an estimate of the ultimate claim
cost Cip-1.

Schnieper’s Method

For Schnieper method we need to split the cumulative incurred claims triangle in two: the new claims
triangle and the run-off triangle. Let Ni be the incurred claim cost for claims incurred in accident year
i and reported during development year k, as recorded by the end of that year. This is the status by the
end of the year when the claims were reported. We can compute the new claims triangle if our claims
data base contains information about the reporting date for each claim. Schnieper use an exposure
measure for IBNYR, Ei. It would be earned premium, sum insured or duration for the entire portfolio
year i.

We denote by Djk the change in the incurred cost for existing claims.
Dik=Cik-Cix-1- Nik
It can be written as the collection of any two of our three triangles:

Dk = {Ni, Dik ; i + k<n}

152



1t International Applied Statistics Conference (UY I1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

Table 2. New Claims Triangle

Accident Development year
year 0 1 2 n-1
1 Nio N1 \EP) N1 k-1
2 N2o N21 N2z
3 Nso N3z N3z
n-1 Nk-1,0 Ni-1,1
n Nk.o
Table 3. Run-off Triangle
Accident Development year
year 0 1 2 n-1
1 D1o Du D12 D11
2 D2o D2 D22
3 D3o D31 D32
n-1 D10 D11
n Do

Schnieper’s assumptions

a) For parameters Ax> 0,
E[Ni Disx1 ] =Eid; i=1,2....,n; k=1,2....,n—1

b) For some parameters ok ,
E[Cix1#Dik |Disk1] = Cix1 8k;; i=1,2....,n; k=1,2,...,n-1

¢) Therandom variables for the accident years are independent, the random vectors {Nio, Dio,
., Nix-1, Dix—1} are independent of each other.
It follows from (a) and (b) that

E[Ci kIDi+k—1] = E[Cj,k—1 + Djk + Njk|Dj+k—1] = Cj k—1 8k + EjAk *
This is in contrast to the Chain ladder in the notation,
E[Ci kIDi+k—1] = E[Cj k—1 + Nj k + Dj k|Di+k—1] = Ci k-1 fk

It means that the expected cost for new claims is not influenced by the observed claims, but
instead proportional to the earned premium, while inthe Chain ladder the expected value of
both N and D are dependent on Cj k—1.

From assumptions (a) and (b) it is the following estimators are unbiased, given Dj+Kk—1.

— N
N = Zzn k];k k=1,....,.n—-1
n-k
— X (Njg—1 + D D
8k=21_1(n_1i(k 1 lk)=1+ Zn . Lk k=1,....,7’l_1
Zi5 Cika 2is1 Cija
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While accident year i = 1 is fully developed, for year i = 2 we can find that
E[C2,k—1IDn]=C2,k—2 dk—1 + E2Ak —1

An estimator 62,k—1 of the ultimate claim cost is found by linking up in the estimates Xk
—1 and gk—l-

By using * and iterated expectation

E[Ci k+1 = E[E[Ci,k+1IDi+k]Di+k—1]
B 1 = E[Cik Sk+1 +EiAk+1[Di+k—2]
= Cjk—1 0k dk+1 + Eji[Akdk+1 +

This procedure can be used repeétedly to find an expression for the conditional expectation
of the ultimate claim cost Cj k—1 for the accident yearsi > 2

(**) E[Cik—1IPk] = Cik—idk—i+1 - -0k—1
+ Ej(Ak—i+1 0k—i+2 - dk—1

+An—i+2 n—i+3 - -dn—1

+ Ak —2 dk
—1
+ Ak—1)

According to Schnieper the expression E; in (**) gives the IBNYR reserve and the first term
represents the known claims. The IBNER adjustment to the incurred claims reserve is obtained by
subtracting Cj, k1 with C; k-1(k-i+1.....0k-1— 1). Schnieper’s claim is true under the additional assumption:
the incurred claims of accident year i are reported in development year k, Nik have the same expected
development from k+1 and onward as the incurred claims reported previosly C i k1 have.

Application to Motor Third Party Liability

We applied Chain Ladder Method and Schnieper Method using earned premiums as exposure for
IBNYR. The data are based on the claims of Domestic Third Party Liability (DMTPL) in Albania. The
figures are in Albanian currency.

Table 3. Incurred Cumulative Claims Triangle C

0 1 2 3 4 5
2014 30,273,132 67,385,047 79,032,966 87,088,089 87,463,089 87,595,089
2015 55,611,007 121,915,467 | 163,464,758 168,784,419 | 179,238,100
2016 62,814,708 139,145,260 | 184,552,320 192,870,185
2017 57,729,322 120,551,662 | 145,054,785
2018 67,727,288 128,383,880
2019 84,944,477
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Exposures
Year Earned Premium
2014 805,230,671
2015 857,010,533
2016 921,918,702
2017 892,394,125
2018 821,252,582
2019 831,252,582
Results
Chain Ladder Schnieper Method
Year Latest incurred IBNR Ultimate IBNER IBNYR Ultimate
2014 50,370,320 - 50,370,320 - - 50,370,320
2015 45,787,742 260,000 46,047,742 (442,442) 702,702 46,048,002

2016 48,814,766 (694,694) 48,120,072 (6,264,258) 5,569,564 48,120,072
2017 47,143,096 (108,108) 47,034,988 (3,817,814) 3,709,706 47,034,988
2018 43,349,306 1,107,106 44,456,412 (1,825,824) 2,932,930 44,456,412
2019 26,362,336 14,413,399 40,775,735 2,406,404 12,006,995 40,775,735
Total 261,827,566 14,977,703 276,805,269 (9,943,934) 24,921,897 276,805,529

Conclusions

The ultimate claim cost is the same for boths methods. IBNER is mostly negative for the effect of claims
handler costs. Since we have the same results the split of IBNER and IBNYR is not necessary. The need
of having a tail is significant for the final best estimate. The result of the split is a reason to look into
reserves and try to make them unbiased.
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Abstract

This research was conducted to determine the indirect and direct effects of birth weight, dam age and
daily milk yield on weaning weight of Anatolian buffaloes. For this purpose, 2291 records of Anatolian
buffaloes. The data used in the study were collected from Anatolian buffaloes that calved in Tokat
province and its districts between 2012-2017. In the study, weaning weight as dependent variable, birth
weight, dam age and daily milk yield as independent variables were considered. The correlation
coefficients between weaning weight with birth weight, daily milk yield and dam age were determined
as 0.248, 0,087 and 0.117, respectively. In the study, direct effects of birth weight, dam age and daily
milk yield on weaning weight were determined as 0.229, 0.038 and 0.113 respectively. Indirect effects
of independent variables on weaning weight were determined as 0.0524, 0.0014, and 0.0128
respectively. In present research, it was determined that weaning weight was significantly effected from
birth weight, daily milk yield and dam age.

Key words: Direct effect, indirect effect, dependent variable, independent variable

156



1t International Applied Statistics Conference (UY I1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

Changes in Statistics in the Big Data Age
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Abstract

After the 1990's, the internet, mobile phones and laptops started to enter our lives. With the introduction
of these three technologies into our lives, there has been an exponential increase in the amount of
information produced. This increase in the amount of information has created a new trend called Big
Data. Big Data refers to large volume, velocity and diverse format data that is difficult or impossible to
process and analyze using traditional computational methods. Big Data has brought new opportunities
for organizations and governments and new challenges for statisticians. On the one hand, Big Data
makes big promises to discover patterns, patterns and trends that cannot be detected with small datasets.
On the other hand, the volume, velocity, dimension and variation of data bring along some
computational and statistical difficulties such as scaling, storage, spurious correlation, random errors,
measurement errors and random internality. The purpose of this study is to provide an overview of how
the properties of Big Data (volume, velocity, variety, value and veracity) lead to a paradigm change in
statistics and computational methods. In addition, new perspectives emerging in the field of big data
analysis and computing are presented. Also, for Big Data, the exogenous assumption used in most
statistical methods is not correct due to the random internality characteristic. This can lead to false
statistical inferences and scientific results.

Key words: Population, big data, computational science, statistics, sampling

Biiyiik Veri Caginda istatistikte Yasanan Degisimler

Ozet

1990’11 yillarda sonra internet, cep telefonu ve diziistii bilgisayarlar hayatimiza girmeye bagladi. Bu ii¢
teknolojinin hayatimiza girmesiyle beraber iiretilen bilgi miktarinda tstel bir artis yasandi. Bilgi
miktarindaki bu artis Biiylik Veri denen yeni bir trendi karsimiza ¢ikardi. Biiyiik Veri, geleneksel
hesaplama yontemleri kullanarak islenmesi ve analiz edilmesi zor veya imkansiz olan biiyiik, hizl1 ve
cesitli formattaki verileri ifade eder. Biiylik Veri, kuruluslar ve hiikiimetler i¢in yeni firsatlar ve
istatistikgciler icin yeni zorluklar getirdi. Bir taraftan Blylk Veri, kiiguk veri setleri ile saptanamayan
desenleri, kaliplar1 ve egilimleri kesfetmek i¢in biiyiik vaatler veriyor. Diger taraftan, verinin biiylikligii,
hizi, boyutu ve gesitliligi, 6lcekleme, depolama, sahte korelasyon, rassal hatalar, 6l¢iim hatalar1 ve
tesadiifi icsellik gibi birtakim hesaplama ve istatistiki zorluklar1 beraberinde getirmektedir. Bu
calismanin amaci, Biiylik Verinin 6zelliklerinin (veri biiyiikliigli, hiz, cesitlilik, deger ve dogruluk)
istatistik ve hesaplama yontemlerinde nasil bir paradigma degisikligine yol agtigina dair genel bir bakig
acist sunmaktir. Bununla birlikte biiyiilk veri analizi ve hesaplama alaninda ortaya g¢ikan yeni
perspektifler sunulmustur. Ayrica, Biiylik Veri igin, ¢ogu istatistiksel yontemde kullanilan digsal
varsayimi tesadiifi i¢sellik 6zelliginden dolayi dogru degildir. Bu yanlis istatistiksel ¢ikarimlara ve
bilimsel sonuglara yol acabilmektedir.

Anahtar Kelimeler: Anakiitle, biiyiik veri, hesaplamali bilim, istatistik, orneklem
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Abstract

The main goal of the paper is to determine the factors affecting the student’s academic achievements at
the University of Peshawar. This study would help the students and teachers to identify the factors that
improve the academic achievements of the students. A descriptive type guestionnaire was designed to
gathered information from 264 students studying in various departments at the University of Peshawar,
Pakistan. The study focuses on different factors including socio-economic factors, teacher’s
effectiveness and methodology of their teaching, social media, and the use of mobile phones, and
parental factors. Chi-square statistics were used to study the impact of factors affecting the student
academic achievements. The analysis concluded that except for the gender under socio-economic
factors, teacher experience under teacher effectiveness factors, parent relationship with the student and
their family income under parental factors, and the use of social media and mobile phones all the factors
have an impact on the student academic achievements.

Key words: Students, socio-economic factors, parental factors, teacher effectiveness, social media, and

mobile phones.

Introduction

No one should argue that a country's well-trained graduates have a key role to play in its economic
stability and social growth. The universities are responsible for delivering the highest educational
standard and producing well-trained graduates. The universities should undertake research studies to
highlight the factors influencing the academic achievements of the students, thereby placing the students
on the right track and the students themselves to earn good grades in order to catch incentives and meet
business demands.

Many research studies were conducted to highlight the factors influencing student academic
achievements, for example, Abubakar & Oluwatoyin (2017) worked on the effects of teacher
motivational techniques on students and academic achievements. The strategies for motivation included
scholarship, awards, lesson assessment, encouragement, good guidance and counseling, and teaching
skills. The study concluded that a significant relationship exists between teaching strategies and
academic success between students. Akahome, Rilwani, & Gbakeji (2014) outlined the factors affecting
the regional attrition of secondary school students. The study of Akiri (2013) determined that the teacher
effectiveness is not only the factor to influence the student grades. Alos & David (2015) concluded that
the teacher-based variables are strongly related to student success relative to research behaviors and
student parental influences. Ayuba & Mohammed (2014) considered course curriculum, department
role, and support facilities to study its effect on academic performance among students. The study
revealed that departmental position is highly linked to academic achievements of students. For other
studies the references are there given at the end of the paper.
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The current study focuses on the factors effecting the student academic achievements of the
University of Peshawar. There are four types of factors are included in the study such as socio-economic
factors, teacher related aspects, social media and mobile use, and parental factors.

Methodology

The data were collected through a well defined descriptive type questionnaire from total of 264
respondents consisting of male and female students. The data were gathered on various factors, in socio-
economics, the factors are include gender of the respondent, study program, marital status, interest field,
relax in co-education, and class regularity. Teacher related aspects are the teaching methodology,
teaching methodology effect, teacher experience, and class environment. The parental and family factors
are include parent education, parent involve in their child education, student relation with their parents,
and family income. The last factors are the social media and the use of mobile phones. The data were
analyzed through SPSS software.

Research Objectives

The following are the fundamental goals of the research study

1. To study the impact of socio-economic factors on student academic achievements

2. To explore the impact of Teacher related aspects on student academic achievements

3. To identify the impact of parental factors on student academic achievements

4. To study the relationship of the social media and mobile phones on student academic
achievements

Research Hypothesis

The current research study will focuses on the following research hypothesis

1. There is an insignificant relationship between the socio-economic factors and student academic
achievements

2. There is an insignificant relationship between the Teacher related factors and student academic
achievements

3. There is an insignificant relationship between the Parental factors and student academic
achievements

4. There is an insignificant relationship between the use of social media and student academic
achievements

Results and Discussion

Socio-economic factors affecting student academic achievements

Table 1 demonstrates the Chi-square analysis of the socio-economic factors and its impact on student
academic achievements. The result showed that there is no significant relationship between the gender

()(2 =0.881, p=0.830), co-education (;(2 =2.638, p=0.451) and student academic performance at 5%
level of significance. It means that there is no role of the gender and co-education in improving the
student academic achievements. However, the program of study that is Bs or Ms (% =8.602, p=0.035),

marital status (y°=9.655, p=0.022), field of interest (y°=8.848, p=0.031), and class regularity (>
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=11.808, 0.008) shows a significant relationship with the student academic achievements at 5% level of
significance which implies that these factors play a key role in improving the grades of the students.

Tablel. Socio-economic Factors Affecting Student Academic Achievements

Variable x° P-value Sig/Insig
Gender 0.881 0.830 insignificant
Program of study 8.602 0.035 significant
Marital status 9.655 0.022 significant
Field of interest 8.848 0.031 significant
Co-education 2.638 0.451 insignificant
Class regularity 11.808 0.008 significant

Teacher related factors affecting student academic achievements

Table 2 defines the impact of teacher related factors on the student grades. Among others the teacher
experience (x2=0.709, p=0.871) shows an insignificant relationship with the performance of the

students at 5% level of significance. Whether the teacher is less experienced or more but if their teaching
methodology is easy to understand then this will improve the grades of the students. While the teaching

methodology (y?=15.557, p=0.001), effect of teaching methodology (°=9.058, p= 0.029), and class

environment (x°=9.134, p= 0.028) play a significant role in improving the student grades. In the

University of Peshawar, most of the teachers even in numerical sciences use multimedia for teaching
due to which the students face many problems in their theoretical work. This is the main reason that the
students of this discipline gain low grades and those students who are engaged with lectures presented
on a white-board gain high grades.

Table2. Teacher Related Factors Affecting Student Academic Achievements
Variable 2

% P-value Sig/Insig
Teaching methodology 15.557 0.001 significant
Effect of teaching methodology 9.058 0.029 significant
Teacher experience 0.709 0.871 insignificant
Class environment 9.134 0.028 significant

Parental factors affecting student academic achievements

The results given in table 3 shows that there is no effect of the student parents relation ~ (y°=3.883,
p=0.275) and family income (y°=5.256, p=0.511) on the academic achievements of the students.
Meanwhile, the parent education (°=40.17, p=0.000) plays a significant role in improving their
children education performance. Similarly, those students got more grades whose parents are involved

in their children education (x2=12.97, p=0.005) activities. The performance of the students whose

families are well-educated and their parents are involved in their children academic activities are better
than of those who families are illiterate.
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Table 3. Parental Factors Affecting Student Academic Achievements

Variable 1’ P-value Sig/Insig

Parent education 40.17 0.000 significant
Parent involve in their children education 12.97 0.005 significant
Student parents relation 3.883 0.275 insignificant
Family income 5.256 0.511 insignificant

Social media and mobile phones affecting student academic achievements

The results given in table 4 implies that there is no relationship between social media ()(2 =2.103,

p=0.551) and the use of mobile phones (X2 =2.870, p=0.420) with the student academic performance at

the 5% level of significance. The use of social media and mobile phones would not guarantee the
students low grades but the time spent on it which is not included in this study. Those students are going
to bear low grades that have spent more time on social media and Smartphone.

Table 4. Social Media and Mobile phones Affecting student academic achievements

Variable X2 P-value Sig/Insig

Social Media 2.103 0.551 insignificant

Mobile Phones 2.870 0.420 insignificant
Conclusion

The result of the analysis can be summarized as follows.

The study program, marital status, area of interest, and class regularity are the significant
determinants of the academic achievements of the student in socio-economic factors.

In teacher related factors, teaching methodology, effect of teaching methodology, and the class
environment are the reasons which upgrades the student performance.

Those students got high grades whose parents are well-educated and who are also active in
educational activities for their children.

Based on current data, social media and mobile phone use have no impact on academic
performance of the students.
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Abstract

Most developed countries in Europe have experienced a series of huge demographic changes since the
second quarter of the 20th century. The demographic situation in our country and in our region lately
has been studied with particular interest. In general, the purpose of demographic projections is to review
three major demographic trends: births, mortality, fertility, and migration, which will shape the size, age
structure, and distribution of tomorrow’s population. It then examines key policy issues that will be
impacted by these trends: global poverty, public finance and climate change. The Cohort component
method is one of the most common methods for population projection. It is widely used and it provides
flexibility in population projections. A Cohort is defined as a group of people who experience the same
demographic event over a period of time. This paper aims to design the population projection in Albania
using the Cohort component method.

Key words: Cohort component method, population projection, mortality, mortality rates, fertility rate,
migration, survival rate

Introduction

Demographic features are of key importance to development, but this link sometimes is ignored. Debates
about population policy are stirring, with columnists and academics arguing about what lies ahead if
global population challenges aren’t actively integrated into policy and planning processes. The study of
people using the tool of demography is now appearing across development discourse, with policy
implications that reach far beyond family planning and reproductive health.

Population IS undeniably important, but how, for whom, and with what consequences is a
complex story. One thing is certain that population issues in the 21st century are different from those in
the last century.

This work presents an overview of the impact that demographic changes will have on
development over the first half of the 21st century by taking a close look at three demographic trends:
fertility, mortality, and immigration; and examining how these will touch policy issues including
poverty, public finance and infrastructure, and climate change.

In this work also examines key policy issues that will be impacted by these trends: global poverty,
public finance and climate change.

From 1950 to 1990, the Albanian population experienced decades of rapid population growth,
although the pace of this growth has declined in a progressive way. The fertility rate in spite of the fall
was much higher than anywhere else in Europe. Mortality rate was relatively favorable, in line with a
Mediterranean- type pattern, exchanges with the foreign countries through migration were almost null
and movements within the country were severely limited. It was easy to forecast the future of the
population by an extrapolation of ongoing trends at any stage of this smooth process.
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The 1990s dramatically modified this picture. Fertility decline accelerated to levels much closer
to the European standards, external migration has been massive and has strongly affected the age
pyramid whereas internal migration has deeply modified the balance between the country’s regions.

Besides these difficulties, population projections remain highly reliable due to the inertia that
characterizes most demographic trends. In 2021, twenty years after the most recent Albanian census,
one may estimate that some 70% of the population in the country at that time must have been already
present and counted. There would be few uncertainties about this large nucleus of the future population
and in particular, we will know for sure the age of these persons.

Population projections offer a basic tool for social and economic planning. The future population
of Albania is not described in a unique forecast that would give the false and comfortable feeling of
certainty. A diversity of future trends is proposed, among which there will be given some priority to the
trends of demographic growth and ageing, but their multiplicity tell us that the future is still insecure.

Demographic features

The number of inhabitants is modified each year by population movements. Persons who die and those
who emigrate all contribute to the reduction of the population whereas newborns and immigrants lead
towards its growth. The number of deaths in a year depends simultaneously on population size and
mortality risk. Exposed to similar health conditions, a larger population experiences more deaths than a
smaller one. But sanitary conditions also play a part: deaths are more numerous when these conditions
are bad rather than good.

The very role of demographic analysis is to identify the impact of the two factors through the
calculation of mortality risks: the ratio of the number of deaths to the number of inhabitants.

And in the same way is calculated also the risk posed by emigration: the ratio of the number of
emigrants to the number of inhabitants. By nature, these ratios are “independent from population size”.
They can be compared from one country to another; they measure then differences in behaviors
regarding emigration or the differences in health conditions.

Population projections put things upside down in order to calculate the future number of births,
deaths, and emigrants on the basis of information on the population size on the one hand and a prognosis
of the rates or risks, on the other.

The question of migration needs a specific treatment: Albania in the last years has faced the
problem of internal migration, i.e. persons leaving one place for another one inside the country.
Calculations are conducted on an annual basis for the whole country starting from the last census date,
where the present population for the whole country is known disaggregated by districts, sex, age and, if
needed, by a lot of other characteristics. The number of inhabitants has been calculated as of the 1st of
January 2001 (by sex, age and district) to be the actual departure point. Afterwards it is moved forward
in two steps:

1. The present population of each age (and sex) gets one year older and drops the persons that
died and emigrated, according to the mortality and emigration rates;

2. Newborn boys and girls in the current year are added, except for those who died or emigrated
in their first year before the 1st of January 2002.

They are calculated on the basis of fertility rates and the number of women in fertile ages on one
hand and infant mortality and emigration rates, on the other.
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Tablel. Population Change 2001-2017

Town 2001 2017 Absolut Change Relative change
Berat 192,667 131,942 -60,725 -32%
Dibér 189,275 125,579 -63,696 -34%
Durrés 244,753 284,823 40,070 16%
Elbasan 361,980 283,822 -78,158 -22%
Fier 381,841 302,507 -79,334 -21%
Gjirokastér 112,726 65,939 -46,787 -42%
Korgé 264,902 214,321 -50,581 -19%
Kukés 110,858 79,559 -31,299 -28%
Lezhé 158,920 129,019 -29,901 -19%
Shkodér 255,898 207,924 -47,974 -19%
Tirané 596,704 862,361 265,657 45%
Vloré 192,796 188,795 -4,001 -2%
Total 3,063,320 2,876,591 -186,729 -6%
Fertility

The term fertility refers to the occurrence of a live birth (or births) to an individual, a group, or an entire
population. It is determined by a combination of biological, social, psychological, economic, and
cultural factors. Biological factors affect fecundity, whereas social, psychological, economic, and
cultural factors affect choices regarding whether to have children, how many to have, and when to have
them. Although biological factors set an upper limit on a woman’s lifetime fertility, most women bear
children at levels far below that limit. The broad array of factors that affect personal choice is thus
paramount in the study of fertility.

Fertility rates vary considerably among individuals and populations and change over time.

The size of the global population is most affected by fertility rates in countries with moderate to
high population growth. At the global level, fertility rates have been falling since the last decades of the
20th century as a result of the (largely) voluntary choices of couples to limit the number of children
born. The average number of children per woman fell from 5 in 1950 to 2.7 in 2005 (Bogart’s, John and
Rodolfo Balata, editors. 2000).

The total fertility rate (TFR) indicates the number of children a woman if she passed through the
childbearing years at the current age - specific fertility rates.

TFR= number of births per month / number of marriages per month
The age-specific fertility rates f(x,t) can be calculated in this way, putting in the denominator
only the number of women: at age x in year t, the births B(X't) to mothers aged X in year t are related to

the average of the numbers F

o andF,..,) of women aged X on the first of the two Januarys

surrounding t.

e By

9 (F(x,t) + F(x,t+l)) / 2

The TFR (or TPFR—total period fertility rate) is a better index of fertility than the Crude birth
rate (annual number of births per thousand population) because it is independent of the age structure of
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the population, but it is a poorer estimate of actual completed family size than the total cohort fertility
rate, which is obtained by summing the age-specific fertility rates that actually applied to each cohort as
they aged through time. In particular, the total fertility rate (TFR) does not necessarily predict how many
children young women now will eventually have, as their fertility rates in years to come may change
from those of older women now. However, the TFR is a reasonable summary of current fertility levels.

The total fertility rate for Europe has been estimated to be 1.5 children per woman (Wikipedia).

Actually it takes a total fertility rate of 2.1 or 2.2 to replace each generation, this number is called
the replacement rate, because some children will die before they grow up to have their own two children.
In countries with low life expectancies, the replacement rate is even higher 2.2-3.

Fertility in Albania underwent major changes during the communist era. Total fertility rose during
the 1950s, reaching a peak of almost seven children per woman by 1960, before beginning a steady
decline to little over five in 1970, to less than four in 1980, and to just over three in 1990. While the
reduction of fertility was not as rapid as in some other countries, it was nevertheless substantial,
especially when compared to countries with a similar level of economic development.
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Figure 1. Total Fertility Rate, 1950-2000 INSTAT

The early years after the Second World War were marked by increased fertility. This might be
compared with other postwar baby — booms, but it might also be a pre-decline rise in fertility, which
was a widespread aspect of fertility transition.

Fertility fell mostly at older ages and for teenagers. At older ages has happened because at that
time the couples had starting using family planning to prevent childbearing and for teenagers the reason
is because the age of getting married has increased. Taken together, the patterns in age — specific and
total fertility rates suggest a significant increase in the use of deliberate birth control, in spite of the
absence of any organized family planning programs. This was of particular importance for fertility
reduction in Albania during the communist period.

Despite this reduction Albania still has the highest fertility rate in Europe. This might not continue
for long. If fertility continues to decrease in the coming years at the same rate, Albania will experience
the same reduction of fertility below replacement level found in other south — eastern
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Figure 2. Total Fertility Rate in European Countries, 2000 (INSTAT)

In summary, it may be said that compared with almost all other European countries, e decline in
fertility was late to arrive. On the other hand, compared with many non European countries at similar
levels of economic development the rate of change was reasonably rapid.

We came in the conclusion that the number of marriages is not a direct variable that affect the
number of births in Albanian population but we can say that based on this parameter, the total fertility
rate in Albania has decreased and for the coming years it will be stationary with seasonal patterns.

In the figure below it is shown the gap that currently exists, but is projected to narrow, between
total fertility in Europe and total fertility in every other major area. A gap in fertility levels also exists
between the other major areas of the world, but by 2050 levels are expected to converge in a narrow
band between 1.84 and 1.92 children per woman. Europe will take the longest to enter this band, and
will do so through rising fertility, in contrast to falling fertility in other major areas.
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Mortality exerts some additional influence on the growth rate. Across major areas, its effect on
growth largely it works against that of fertility, since where fertility is higher, mortality also tends to be
higher. Over time, life expectancy is expected to rise fairly smoothly.

Furthermore, fertility depends on three elements: women’s reproductive capacity, men’s
reproductive capacity, and the meeting of these two aptitudes through couple formation, with all three
elements depending on age.

Mortality

Mortality rate is a measure of the number of deaths (in general, or due to a specific cause) in some
population, scaled to the size of that population, per unit time. Mortality rate is typically expressed in
units of deaths per 1000 individuals per year; thus, a mortality rate of 9.5 in a population of 100,000
would mean 950 deaths per year in that entire population, or 0.95% out of the total. It is distinct from
morbidity rate, which refers to the number of individuals in poor health during a given time period (the
prevalence rate) or the number of newly appearing cases of the disease per unit of time (incidence rate).

Mortality modeling has a very long history. Numerous models have been proposed since
Gompertz published his law of mortality in 1825. Mortality forecasting is a more recent effort.

Transformation of the data is used to assist modelling. The use of logarithms of rates is common
in mortality modelling, one advantage in forecasting being that rates are necessarily positive. Mortality
reduction (or improvement) factors!, traditionally used by actuaries, offer the same advantage. Brass
(1971) used the logit transformation

1-s
S

X

logit(1—s,) :%In( )
where s is the probability of surviving from birth to exact age X, to achieve approximate linearity in

relating observed to standard age patterns. Heligman & Pollard (1980) experimented with various
measures. Wilmoth (1990) used a transform based on age-specific probabilities of death, q,, that
approximates log hazard rates:

f=log(—7—) ~logu ,
1-—q, 2

Other useful transformations, or link functions, are considered by Renshaw & Haberman (2000).
In an innovative approach, de Jong & Marshall (2007) adopt the Wang transform

z,=®7(s,)
where @ denotes the cumulative normal distribution (Wang, 2000).

Albanian Mortality

The analysis about Albanian mortality is based on the life tables calculated for the period 1950 to 2000.
The table shown below will give the mortality indicators. Life expectancy at birth is taken as an indicator
for the overall mortality. The probability of dying at age 0 — 1 is taken as an indicator for the infant and
child mortality and life expectancy at the age 15 is taken as an indicator for the adult mortality. Looking
at the table below it is clear that the period from 1950 to 2000 was significant in terms of reducing
mortality in Albania. So it can be said that in a short period of 50 years life expectancy at birth is
increased by 23 years. Most of the improvements in life expectancy at birth occurred in the first decade,
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when life expectancy increased by 10.4 years, which means that the increase is more than one year for
each year of the decade. The reasons for this major improvement within a decade is that during this
period there was a large reduction of mortality rates at all ages from infectious and parasitic diseases,
which were the main causes of death before the war in Albania. Mortality continued to improve during
the following four decades, although not at the same rate as it is seen for the first decade: from 1969 to
1989 life expectancy at birth improved by 3.5 years.

Although it is not a major improvement compared to the first two decades, it is still a significant
and moreover a continuing trend. This trend becomes even more significant when compared to the
experiences of other eastern European countries during the eighties, which saw an increase in mortality,
especially among adults: for instance in Russia life expectancy fell below 70 years in 1990.

Table 2. Mortality Indicators, 1950 -2000 (INSTAT)

Years i i
Life Exgier(;:]ancy at Life exp;te:;?;\cy at 15 Morltr;fl?t;]/trate Child mortality rate

1950 51.6 53.9 143.1 105.3
1955 55 56.3 103.9 124.3
1960 62 58.6 96.6 58.6
1965 64.1 58.6 92.9 34.2
1970 66.5 60.1 89.1 22.2
1975 67 60 84.8 18.9
1980 68 60.1 74.1 174
1985 70.2 60 46.4 144
1990 70.7 60.6 454 155
1995 73.1 60.6 26.4 12
2000 74.6 62.4 22.8 9.1

International comparisons show that in 2000 Albania has very high life expectancy with 71.5
years for males and 78.1 for females despite its level of economic development. For example in Hungary
the respective values are 67.7 years for males and 75.7 years for females. And even in the countries
richer and wealthier than Albania show a life expectancy not much higher than Albania, such as Ireland
with 73.0 years for males and 75.7 for females.

The two components of mortality that have experienced these major improvements are infant and
child mortality. Infant and child mortality in post- Second World War Albania were very high: infant
mortality was 143.1 deaths per thousand and child mortality 105.3 per thousand. In 1950 infant as well
as child mortality were very high as compared to neighboring countries: Bulgaria and former Yugoslavia
had respectively an infant mortality of 82 (in 1953) and 43 (in 1950) per thousand.

Migration

Migration has an effect on health and survival. It is quite often motivated by the desire to improve living
conditions and, in the case of refugees and asylum seekers, even to escape from life threatening
situations. The act of migrating itself often involves an important part of the risk, especially in the case
of forced (refugees) or clandestine migration. The risks undertaken are sometimes enormous, whether
they concern long journeys plagued with difficulties.

The problem is that the data required calculating these rates are rarely available. In most cases,
the data are from retrospective questions asked during a census. Even if they are of good quality, that
only gives, for international migration, numbers of arrivals but not of departures.
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Implementing the Cohort Component Method

We have now discussed mortality, fertility, and migration—the three components of population change.
We provide a combination of these components in a complete projection model. Cohort component
method is based in demographic features> births, deaths and migration. The procedure for making
population projections with the cohort component was developed by Whelpton in the 1930s. It can be
thought of as an elaboration of the ideas contained in the balancing demographic equation:

P(t+n)= P(t) + B(t) — D(t) + I(t) — E(t)
Where:
e P(t) population in time t
e B(t) and D(t) birth and deaths occurred in time t and t+n.

e [(t) and E(t) imigrants and emigrants during the period t and t+n.

The Kohort component method is used when population projections by age and gender are
required for 5 years, 10 years or more time periods. This projection tool allows planners to consider the
future needs of different segments of the population including the needs of children, women in their
reproductive years, people in the workforce, and the elderly. It also allows planners to project the overall
size of the population. The results can be used in all aspects of local and regional development plans.
What my thesis topic consists of is the implementation of population projection with the Cohort
component method in practice. The necessary data for the population projection for 2015 are:

- Population by age and gender for the years 1995, 2005 and 2015.

Based on these data, the birth rate, mortality rate and survival rate will be calculated

Population Survival Rate 2000 2005
Age Male Female Male Female Birth Rate Births Male Female 20%:)':;'2)504 Male Female
0-4 141,686 | 132,263 | 0.993095937 | 0.99299562 94,263 90,567 102,637 | 98,612
5-9 157,555 | 149,497 | 0.997852299 | 0.997988776 140,708 | 131,337 93,612 89,932
10-14 | 165,151 | 158,979 | 0.997981753 | 0.997895202 157,217 | 149,196 140,406 | 131,072
15-19 | 143,573 | 149,532 | 0.995158293 | 0.995310355 0.0197122 14,738 164,818 | 158,644 15,636 156,899 | 148,882
20-24 | 110,284 | 120,252 | 0.992767818 | 0.992493471 | 0.078144965 | 46,985 | 142,878 | 148,831 58,152 164,020 | 157,900
25-29 | 102,024 | 110,902 | 0.994113831 | 0.994434773 | 0.112830945 | 62,566 | 109,486 | 119,349 67,331 141,845 | 147,714
30-34 | 104,197 | 111,234 | 0.994113831 | 0.994434773 | 0.077353408 43,022 101,423 | 110,285 42,655 108,842 | 118,685
35-39 | 110,207 | 111,978 | 0.992291378 | 0.993651135 | 0.027549981 15,425 103,584 | 110,615 15,237 100,826 | 109,671
40-44 | 107,921 | 105,509 | 0.992291378 | 0.993651135 0.003714 1,959 109,357 | 111,267 2,066 102,785 | 109,913
45-49 | 86,712 82,235 | 0.986154926 | 0.987067315 | 0.000326707 134 107,089 | 104,839 171 108,514 | 110,561
50-54 71,810 67,977 0.986154926 | 0.987067315 85,511 81,171 105,606 | 103,483
55-59 | 62,506 58,945 0.97782362 | 0.964411228 70,816 67,098 84,328 80,122
60-64 | 57,960 54,997 0.97782362 | 0.964411228 61,120 56,847 69,245 64,710
65-69 43,936 41,800 0.893360979 | 0.874100154 56,675 53,040 59,764 54,824
70-74 | 31,495 33,155 | 0.893360979 | 0.874100154 39,251 36,537 50,631 46,362
75-79 16,486 22,055 0.280400648 | 0.471374532 28,136 28,981 35,065 31,937
80-84 9,370 14,271 | 0.280400648 | 0.471374532 4,623 10,396 7,889 13,661
85+ 4,625 10,241 0.011824316 | 0.329523957 7,252 10,102 1,382 8,229
Total 184,830 Total 201,249
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Population Projection 2015 Albanian population (INSTAT) 2015

Age Male Female Age Male Female

0-4 121,588 110,343 04 89,354 81.733

5-9 135,646 127,115 5.9 90,100 81581

10-14 136,007 128,170 10-14 107,351 98,587

15-19 141,925 137,721 15-19 124,502 119,875

20-24 110,185 116,064 2024 136,017 125,216

25-29 104,082 101,306 5509 118551 99,299

30-34 99,732 103,116 30-34 94,216 86,874

35-39 82,412 87,378 35-39 79,858 82,432

40-44 92,936 95,647 40-44 83,375 89,921

45-49 84,354 87,446 45-49 92,343 97,947

50-54 78,590 80,386 50-54 102,602 104,160

55-59 76,766 76,296 55-59 95,342 95,922

60-64 66,084 68,275 60-64 74,293 74,993

65-69 51,421 52,829 65-69 58,547 59,621

70-74 40,089 47,017 70-74 49,491 50,658

75-79 31,558 38,006 75-79 37,061 39,077

80-84 15,339 18,174 80-84 19,144 22,506

85+ 6,257 8,603 85+ 8,962 14,195

Total 1,474,971 1,483,892 Total 1,461,199 1,424,597
Popullsia Normat e mbijetesés 2010 Projection 2015
Age Male Female Male Female Birth rate Births Male Female 20?:)"_%51 4 Male Female
0-4 | 123,302 | 111,990 | 0.993798768 | 0.992614839 88,159 | 84,701 100,923 | 96,965
5-9 | 141,647 | 132971 | 0.997593479 | 0998061725 12253 1 111163 87,612 | 84,076
10-14 | 154,170 | 148,295 | 0.99813419 | 0.997289296 14%'30 132,713 122,242 | 110,947
15-19 | 157,782 | 154,250 | 0.996131302 | 0.996062006 | 0.0197122 15,203 1532'88 147,893 14,576 141,042 | 132,354
20-24 | 120,918 | 126,654 | 0.99206762 | 0.993720764 | 0.078144965 | 49,487 1572'17 153,643 60,032 153,287 | 147,311
2529 | 90,002 | 96,342 | 0.991548859 | 0.991775766 | 0.112830945 | 54,352 11%'95 125,859 71,004 155,925 | 152,678
30-34 | 89,629 | 97,028 | 0991548859 | 0.991775766 | 0.077353408 | 37,527 | 89,241 | 95550 36,955 118,945 | 124,824
35-39 | 94,751 | 102,285 | 0.99177657 | 0.993184657 | 0.027549981 | 14,090 | 88,872 | 96,230 13,256 88,487 | 94,764
40-44 | 107,580 | 109,985 | 0.99177657 | 0.993184657 | 0.003714372 | 2,043 | 93972 | 101,588 1,887 88,141 | 95,574
45-49 | 99,669 | 97,111 | 0.987455129 | 0.988037099 | 0.000326707 159 10%69 109,235 178 93,199 | 100,896
50-54 | 78,840 | 75941 | 0.987455129 | 0.988037099 98,419 | 95,949 105,357 | 107,929
55-59 | 63,910 | 61,616 | 0.966632991 | 0.973445936 77,851 | 75,033 97,184 | 94,801
60-64 | 60,076 | 59,945 | 0.966632991 | 0.973445936 61,778 | 59,980 75,253 | 73,040
65-69 | 51,469 | 49,266 | 0.936814418 | 0.947291773 58,071 | 58,353 59,716 | 58,387
70-74 | 36,318 | 38,102 | 0.936814418 | 0.947291773 48217 | 46,669 54,402 | 55,278
75-79 | 21,453 | 25734 | 0.367144914 | 0.434189397 34,023 | 36,094 45170 | 44,209
80-84 | 10,737 | 16,163 | 0.367144914 | 0.434189397 7,876 | 11,173 12,491 | 15,672
85+ 4,636 9,067 | 0.027325602 | 0.299418232 4,069 9,733 3,003 7,766

Total 17%’86 Total 197,888
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2015 Population

Total population projection provided by Cohort component

2,958,863
method
Actual population in Albania 2,885,796
Change (under/ over estimated 73,067

Once the population projection with the Cohort component model is completed compare the
projected population and that of 2015 obtained from INSTAT in two ways. The first by making the
difference between the projected and the real population. The second way is by building the population
and by making a comparison of the projected population and the real one.

Conclusions

The cohort-component method is a mainstay in the demographer’s toolbox. It provides a theoretically
complete model that accounts for the individual components of growth and for the impact of changes in
demographic composition over time.

It can incorporate many different application techniques, types of data, and assumptions regarding
future trends. It provides projections of the components of growth and changes in demographic
composition, as well as projections of total population.

A final limitation of the cohort-component method is that—although it provides the mathematical
framework for making projections for cohorts and components of growth—it provides no guidance
regarding the choice of assumptions that will lead to reasonable forecasts. How much will mortality
rates decline over the next 20 years? Will fertility rates go up or down? Will migration follow the
patterns observed over the last 10 years or revert to the patterns observed during the previous 10 years?
What economic, social, psychological, political, or biological factors might cause recent demographic
trends to change course?

Nothing in the cohort-component method itself provides answers to these questions.
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Clustering Using Genetic Algorithm in Data Mining
Erkut TEKELIY, Ozlem AKAY?, Giizin YUKSEL?®

Wocational School of Kozan, Cukurova University, 01530 Kozan, Adana, Turkey

2Department of Statistics, Cukurova University, 01330 Sarigam, Adana, Turkey

Abstract

Commonly used in data mining, cluster analysis is the process of separating n units with m features into
k subset in accordance with various algorithms and available information. These various algorithms
used in cluster analysis can give different cluster results for the same data set. In this case, it is necessary
to find the most appropriate algorithm where the units are clustered correctly. In this study, in order to
ensure that the units are in the right clusters, cluster analysis was performed with genetic algorithm,
which is an intuitive algorithm that can find exact or approximate results in the optimization and search
problem. The suitability function has been defined for use in genetic algorithm and applied on real data
sets. Moreover, the results were supported by executing a simulation study. Clustering performance was
calculated with different cluster validity indexes for both simulation study and real data, and the results
were compared with the most used clustering algorithms. The obtained results showed that clustering
with genetic algorithm gives more accurate results.

Key words: Clustering, genetic algorithm, validity indexes

Veri Madenciliginde Genetik Algoritma Kullanarak Kiimeleme

Ozet

Veri madenciliginde yaygin sekilde kullanilan, kiimeleme analizi, m adet 6zellige sahip n adet birimin
cesitli algoritmalar ve elde bulunan bilgiler dogrultusunda k adet alt kiimeye ayirma islemidir.
Kiimeleme analizinde kullanilan bu ¢esitli algoritmalar ayn1 veri seti i¢in farkli kiimeleme sonuglari
verebilmektedir. Bu durumda birimlerin dogru kiimelendigi en uygun algoritmayr bulmak
gerekmektedir. Bu calismada birimlerin dogru kiimelerde bulunmasimi saglamak amaciyla optimizasyon
ve arama probleminde tam ya da yaklasik sonuglar bulabilen ve sezgisel bir algoritma olan genetik
algoritma ile kiimeleme analizi yapilmistir. Genetik algoritmada kullanilmak iizere uygunluk
fonksiyonu tanimlanmis ve gercek veri setleri iizerinde uygulanmistir. Dahas1 bir simiilasyon ¢aligmasi
yapilarak sonuglar desteklenmistir. Hem simiilasyon ¢aligmast hem de gergek veriler igin farkli kiime
gecerlilik indeksleri ile kiimeleme performansi hesaplanmis ve bulunan sonuglar en ¢ok kullanilan
kiimeleme algoritmalari ile karsilastirilmistir. Elde edilen sonuglar genetik algoritma ile kiimelemenin
daha dogru sonuglar verdigini gostermistir.

Anahtar kelimeler: Kiimeleme, genetik algoritma, gecerlilik indeksleri
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Clustering Analysis Using Ensemble Methods in Machine Learning
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Abstract

In recent years, multiple classification systems also called Ensemble systems, have gained increasing
interest in the computational intelligence and machine learning community. This interest has been
deserved as the Ensemble systems have proved to be very effective and extremely versatile in a wide
variety of problem areas and real-world applications. Initially, Ensemble Systems developed to reduce
variance and thus improve the accuracy of an automated decision-making system have been successfully
used to address a variety of machine learning problems such as feature selection, confidence prediction,
missing feature, incremental learning, error correction, and imbalanced class data. This study provides
an overview of ensembled systems, their features, and how they can be applied to such a wide range of
applications. In this study, the computer application of bagged clustering methods, which is an
ensembled method, has been done by using the e1071 package in the R programming language. For this
purpose, models were created and analyzed using the Bagged clustering method that uses k-means as a
community method for a real data set. In order to compare with the bagged clustering method, the data
set was clustered with 3 different hierarchical methods in addition to the k-means method. Clusters were
estimated with each method and cluster performance was measured with 3 different criteria. Although
the bagged clustering method is the best clustering method according to the Rand index and
classification rate criteria, the average linked hierarchical method has shown the best performance
according to the silhouette criterion. Moreover, the study was supported by a Monte Carlo simulation.

Key words: Ensemble, clustering, machine learning
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Using Stochastic Differential Equations Modelling for Agricultural Products on Real
Data

Nihal INCE?, Sevil SENTURK!
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Abstract

In recent years, stochastic differential equations (SDD) have been included in the literature and become
an area of interest with the introduction of randomness to the structure of the problem. The desire of
obtaining more realistic models emerges the need for modeling with the stochastic differential equations
instead of ordinary differential equations in the fields of financial mathematics, biology, physics,
biology, chemistry, economics, and so on. Unlike the ordinary differential equations, most of the
stochastic differential equations don’t have an exact solution process; therefore, there are different
numeric solution techniques. In this study, the Euler-Maruyama (EM) method is used to numerically
solve the SDEs. Also, approximate probability density functions of random variables of solutions of
SDE model are found by using Generalized Entropy Optimization Methods (GEOM). In application,
the mentioned method is fulfilled using the pumpkin quantity between 1990 and 2019 in Turkey. After
obtained results, the fact that farmers have reached the estimated number of crops to be produced in the
coming years will help them make timely decisions and significantly increase the intensity of
production.

Key words: Stochastic differential equations, probability density function, generalized entropy
optimization methods, random variable, stochastic process
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Increasing the Power of Goodness of Fit Tests for Cauchy Distribution Versus

Symmetrical Distributions for Small Samples by Means of Characterization
Ahmet PEKGOR?

INecmettin Erbakan University, Faculty of Science, Department of Statistics, Konya, Turkey

Abstract

In this study, a new algorithm is proposed to develop well-known goodness-of-fit tests for Cauchy
distribution against symmetrical distributions in small samples. The characterization theorem on the
Cauchy distribution is used in this new algorithm. Critical values were obtained by simulation and power
analysis was performed to compare the performance of the newly introduced algorithm. After this power
analysis, it was shown that the results obtained with the new algorithm have a better power against
symmetrical distributions with small sample sizes than classical goodness of fit tests in the literature.

Key words: Cauchy distribution, characterization, goodness of fit, Monte Carlo simulation, robustness
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Detecting the Speaker Using Artificial Neural Networks on the Audio Signal
Hasan Alp SAHIN?, Hasan ONDER!

'Ondokuz May1s University, Agricultural Faculty, Department of Animal Science, 55139, Atakum,
Samsun, Turkey

Abstract

This study aimed to determine the effectiveness of the identification of the speaker and his/her gender
in artificial neural networks (ANN) through voice signals, which are rapidly increasing in security and
cyber security. As the experimental material, the word "book", which was recited by 5 women, 5 men
with 10 repetitions between the ages of 19-30, was used as a sound recording. Voice recordings were
recorded with a Sony Icd-Px470 tape recorder from a fixed distance and were recorded as 128kb / sec.
MATLAB software was used to make analysis. According to the results, the coefficient of determination
for the identity of the speaker according to the ANN classification was 0.90, and the coefficient of
determination for the identity the speaker's gender was 1.0. Results showed that Artificial Neural
Networks can be easily and reliably used to determine the gender and identity of individual person by
using audio signals.

Key words: Artificial Neural Networks, gender, identity, speaker, voice recognition
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Flexicurity: A Comparison to OECD Countries
Berna YAZAR ASLAN!

ICASGEM

Abstract

Within the framework of the indicators used by the European Commission to monitor the success of
flexicurity policies in labor markets, the changes on employment and unemployment rate due to change
of flexicurity indicators of 35 OECD countries in the 2008-2017 period were estimated with panel data
analysis models. According to the estimation results, it can be said that the unemployment rates are high
in countries where the protective legislation for employment is strict. The relatively flexible
implementation of labor force protection practises, increased spending on lifelong learning and active
labor market policies stand out as factors that support the increase in employment rates. Countries with
a high level of welfare protect individuals under the roof of a strong social security system.

Key words: Guaranteed flexibility, employment, labor market, unemployment, panel data analysis

Giivenceli Esneklik: OECD Ulkelerine Yonelik Bir Karsilastirma

Ozet

Avrupa Komisyonu tarafindan isgiicli piyasalarinda giivenceli esneklik politikalarinin basarilarini
izlemede kullanilan gostergeler gergevesinde 2008-2017 doneminde 35 OECD ulkesinin glivenceli
esneklik gostergelerinde yasanan degisimlerin isgiicli piyasas1 gostergelerinden issizlik ve istihdam
oranlari iizerindeki etkileri panel veri analizi modelleri ile tahmin edilmistir. Tahmin sonuglarina gore,
istihdamin korunmasina yonelik koruyucu mevzuatin kat1 oldugu {ilkelerde igsizlik oranlarinin yiiksek
seyrettigi soylenebilir. Isgiiciinii koruyucu mevzuat uygulamalarmin nispeten daha esnek olmasi, hayat
boyu Ogrenmeye ve aktif igglicii piyasasi politikalarina yapilan harcamamalarin artmasi istihdam
oranlarinda artig1 destekleyen unsurlar olarak 6ne ¢ikmustir. Yiiksek refah seviyesine ulasan tilkeler
giiclii sosyal giivenlik sistemi ¢atisi altinda bireyleri koruma altina almaktadir.

Anahtar kelimeler: Giivenceli esneklik, istihdam, isgiicii piyasast, igsizlik, panel veri analizi
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Tiinel Acma Makineleri Ureten Bir Firmanin Kesici Disk Sert Dolgu Siirecinde

Istatistiksel Siire¢ Kontrolii Cahsmalar
Rifkiye Gamze GENC?, Pelin TOKTAS?

'E-Berk Makina Metalurji ins. Taah. San. Tic. A.S., Malikdy Anadolu Osb Mah., Ankara, Tiirkiye
?Baskent Universitesi, Miihendislik Fakiiltesi, Endiistri Miihendisligi Boliimii, Ankara, Tiirkiye

Ozet

Tiinel agma makineleri, ¢esitli toprak ve kaya tabakalarini dairesel kesit ¢izerek kazmaya yarayan
makinelerdir. On kisminda yer alan doner bir kesici kafa ile kazi yaparken, arka boliimiinde yer alan itki
silindirleri ile de kaz1 esnasinda ilerleme iglemini ger¢geklestirmektedir. Bu makineler tiinel yiizeyine tag
doseme iglemi de yaptigindan, agilan tiineller, ylizeyi dosenmis halde tamamlanmaktadir. Bu ¢aligsmada,
tinel agma makineleri Ureten bir firmada, kesici kafa Uzerinde bulunan kesici disklerinin ve kesicilerinin
iretim siirecinde aginmazligini saglayan dolgularin sertliginin istenilen dl¢lide olmadigi tespit edilmistir.
Oncelikle, kesici kafa tizerinde bulunan kesici disk ve kesicilere uygulamis oldug sert dolgu siirecinden
elde edilen sertlik derecelerine ait alinan 6l¢iimlerin yeterliligi kontrol edilmistir. Ardindan siireg igin
belirlenmis spesifikasyon limitleri géz 6niinde bulundurularak siire¢ yeterlilik analizi yapilmis ve uygun
kontrol grafikleri olusturulmustur. Yapilan tiim analiz ve ¢aligmalardan sonra siirecin kontrol altinda
olmasini engelleyen 6zel nedenler tespit edilmis, siire¢ kontroliinde kullanilmak iizere Faz II kontrol
limitleri olusturulmustur. Daha 6nce istatistiksel siire¢ kontrolii yapilmayan bu firma i¢in yiiriitiilen bu
calisma, bir 6rnek niteligindedir.

Anahtar kelimeler: Istatistiksel siire¢ kontrolii, dl¢iim yeterlilik analizi, siire¢ yeterlilik analizi, kontrol
grafikleri, sert dolgu sireci
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Estimation of the Ridge Parameter Using the Jackknife Approach
Ismail SHAH?, Faiza SAJID?

1Department of Statistics, Quaid-i-Azam University, Islamabad, 45320, Pakistan

Abstract

Regression techniques are generally used to predict a response variable using one or more predictor
variables. In many fields of study, the regressors can be highly intercorrelated. Due to this correlation,
the problem of multicollinearity occurs and consequently, the ordinary least squares estimates become
inconsistent and lead to wrong inferences. To handle the problem, the ridge regression approach is
commonly suggested. In this thesis, we revisit the problem of estimating the ridge parameter “k” by
proposing some new estimators using the Jackknife method and compare them with some existing
estimators. The performance of the proposed estimators to the existing ones is evaluated using extensive
Monte Carlo simulations as well as two real-life examples. The results suggested that the proposed
estimators outperform the existing estimators.

Key words:
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Statistical Modelling of Lamb Culling During the Rearing Period with the Use of
Classification Trees

Dariusz PIWCZYNSKI !, Julia PIWCZYNSKA? Magdalena KOLENDA!?, Hasan ONDER?

Faculty o Animal Breeding and Biology, UTP University of Science and Technology, Bydgoszcz,
Poland

ZFaculty of Veterinary Medicine, Wroctaw University of Environmental and Life Sciences, Wroctaw,
Poland

3Faculty of Agriculture, Ondokuz Mayis University, Samsun, Turkey

Abstract

The aim of the presented research was to statistically analyse the survival of 44 133 Polish Merino and
Polish Merino in Old-Type lambs between birth and the 100" day of their life, using classification trees
and logistic regression. The study included lambs born between 2008 and 2017 and used in 43 flocks in
Poland. The results showed that 9.27% of all controlled lambs did not survive till the 100" day of life.
The statistical analysis of the case of lambs’ death during their first 100 days of life was carried out
using multiple logistic regression as well as classification trees, using two algorithms CART and CHAID
(Enterprise Miner 15.1, SAS package). The calculated quality criteria (percentage of misclassifications,
average squared error and the area under the ROC curve) for tree models that were created during the
research suggested that the classification trees formed based on CART algorithm were the most accurate
in defining the variability of studied characteristics, i.e. survival of lambs up to the 100" day of age. For
the best available classification model, the ranking of variable importance, developed based on the
“Importance” measure, allowed to conclude that the type of lamb’s birth, season, following by year of
birth, subsequent lambing, lamb’s sex and its breed were the most significantly differentiating factors.
It was noted that the tree build with the use of CART algorithm was composed of 30 leaves. It was also
shown that the highest frequency of lamb’s death during the rearing period was to be expected among
triplets born in winter or summer (37.14% of all deaths), while the highest chance (98.42%) of surviving
till the 100" day of life showed singletons, born from their mother’s 3" to 6" litter, in the spring-winter
season in the last year of the present research.

Key words: CART, CHAID, lamb culling
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Normality Tests of Morphological Measurements of Biological Data of Sheep
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SFaculty of Veterinary Science, Bahauddin Zakariya University, Multan, Pakistan

Abstract

Generally, it is assumed that the biological data follow normal distribution otherwise the inference
breaks down. Prior to statistical analysis, we therefore test the normality of the biological data. The main
focus of this study was to apply different statistical techniques of normality on the biological data of
sheep in order to see which biological body measurement followed normal distribution. A total of 164
sheep (85 female and 79 male) aged 28-365 days were included randomly in this study. Two renowned
statistical tests of normality i.e. Kolmogorov-Smirnov test and Shapiro-Wilk test were applied on
different body measurements of both male and female sheep, viz. withers height(\WH), body length
(BL), head length (HL), head width (HW), ear length (EL), ear width (EW), neck length (NL), neck
width (NW), heart girth (HG), rump length (RL), rump width (RW), tail length (TL), barrel depth (BD),
sacral pelvic width (SPW), birth weight (BW) and present weight (PW). A graphical technique quantile-
quantile (Q-Q) plot was also used to see the data pattern of said variables. The Mean (x SD) of WH,
BL, HL, HW, EL, EW, NL, NW, HG, RL, RW, TL, BD, SPW, BW and PW in all sheep were: 59.25 (£
8.37),57.21 (£ 9.61), 20.81 (£ 3.29), 8.74 (+ 2.09), 25.61 (£ 2.79), 11.25 (£ 1.41), 22.17 (£ 3.86), 14.37
(£ 2.39), 62.14 (+ 9.82), 11.49 (* 2.22), 14.65 (£3.52), 10.37 (+2.54), 37.56 (+6.91), 66.68 (+12.16),
3.05 (£0.687) and 17.35 (+4.95) respectively. The mean WH, BL, HL, HW, EL, EW, NL, NW, HG,
RL, RW, BD, SPW, BW and PW of male sheep were larger than female sheep. Among various body
measurements of both male and female sheep, we observed that WH, BL, HG, BD and SPW body
measurements were normally distributed by applying Kolmogorov-Smirnov test. While, body
measurements WH, BL, NL, HG and BD were normally distributed by applying Shapiro-Wilk test.
However, WH and BL of both male and female sheep were normally distributed in both of the tests. The
results of this study suggest that the normality assumption should be checked for drawing robust
inference of the data set.

Key words: Thalli sheep, normality testing, Kolmogorov-Smirnov, Shapiro-Wilk tests, Q-Q plot.
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Nonlinear Dimensional Reduction to with the Use of Artificial Neural Networks in

Patients with Breast Tumor
Canan DEMIR!

van Yuzuncu Yil University, Van, Turkey

Abstract

Breast cancer, which is the most common among women in the world and constitutes approximately
30% of all cancers, takes places near the top among the diseases that threaten women's health. Nonlinear
Principal component analysis is a technique used to linearly map multidimensional data to lower
dimensions with minimal information loss. The aim of this study is to investigate whether NLPCA is
effective in reducing the number of variables in patients with breast tumor. 30-variable data sets of 569
patients with breast tumor were used in the implementation process. Nonlinear principal component
analysis and artificial neural networks (ANN) were combined in the study. In the first stage, NLPCA
was used in artificial neural networks for dimension reduction. In the second step, prediction models
were created in artificial neural networks with both dimension reduced and non-dimensionally reduced
data set. The results were interpreted by comparing the performance of these two prediction models with
each other. The two basic components obtained with NLPCA explained 96.37% of the total variance.
R? values of the prediction models created for the dimension reduced data set and non-dimensionally
reduced data set are 87% and 91%, respectively. This research reveals the benefits of NLPCA and ANN
combination in patients with breast tumor. It is thought that using principal components as inputs can
reduce unnecessary information and complexity.

Key words: Artificial neural networks, breast tumor, dimensional reduction, nonlinear principal
component analysis, variance
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Application of Gompertz Model on Broilers Growth
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Abstract

Biostatistical tools are essential in analyzing biological data and are commonly employed in studying
growth in different animal and bird species. Current study encompassed application of Gompertz model
to explain growth of broilers maintained under standard coditions to underline the exact cut point or
decision about harvesting them for meat. Gompertz model parameters estimates were obtained for
broiler growth. A total of five hundred day old chicks of Cobb-500 were procured from local commercial
hatchery and were reared at Avian Ward Faculty of Veterinary Sciences, Bahauddin Zakariya
University, Multan chicks were reared for 35 days period under standard management practices by
providing them a temperature of 32.5°C for first three days then dropping the temperature until it reaches
25°C and maintained it for rest of the life. The feed and water was offered on ad-libitum basis, broiler
feed contained 22% crude protein during first 10 days and 20% crude protein from day 11 to day 30.
The chicks were divided into five groups (each containing 100 chicks) based on their day old weight.
The data about various body measurements and live weight were recorded on weekly basis where 10
birds randomly chosen from each group were measured. Colour markings were used for group
identification. In order to obtain body weight for growth curve adjustment, the birds of each replicate
were weighted weekly upto four weeks using weighing balance with accuracy of £0.01 gram. The body
confirmation traits (in cm) were also measured on weekly basis including body length, keel length, body
girth, wing length and shank length. Body length was measured from tip of the beak to the tip of toe
while holding the calm bird on the floor. For measuring the keel length, keel bone was made prominent
and measurement was noted from cranial pointed end of bone to caudal pointed end. For body girth,
measuring tape was raped around the body of bird at chest area. Wing length was recorded from tip of
one wing to the tip of other side wing while spreading the both wings. Shank length as measured as
distance from hock joint to foot pad. Three parametric Gompertz model was fitted on mean weights and
body dimensions. Parameters (a, b and c) were estimated by using Statistix Version 8.0 software.
Gompertz model showed the best fit for all groups and it was concluded that further expanded study
would be planned to check the reproducibility of the experimental results and application the Gompertz
model.
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Sample Size in Clinical Researches: Power of the Test and Effect Size
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Abstract

The approval of local ethics committees is required for clinical researches. In order to obtain approval,
how the sample size is determined, whether power analyze is done or not and under what assumptions
these analyzes are made, are important questions/problems. In hypothesis tests, it is possible two types
of errors (type 1 error denoted by a and type 2 error denoted by B), of which a is the probability of
rejecting the null hypothesis that is actually true, and is the probability of accepting the actually false
null hypothesis. These errors also determine the reliability of the test (1-a) and the power of test (1-f).
While a is directly determined by the researchers and generally as taken 5% (in some cases 1%),
cannot be determined directly. Because 3, hence the power of test (1-f) depends on the o (negatively
correlated with B) the variation in the population (positively correlated with ) and sample size (n;
negatively correlated with ). In clinical researches, it is required that B does not exceed 10% (in some
cases 5%) so the power of test should be at least 90% and above. In this study, the sample sizes required
for some statistical tests (independent sample t-test, one-way ANOVA and Chi-square) which are widely
used in clinical research, were calculated with the G*Power program and some evaluations were made.
As aresult, as expected in the statistical tests, it was observed that decreasing both a and effect size and
increasing the power of the test significantly increased the sample size. However, it was also observed
that increasing effect on the sample size of increasing the power of test decreased (5-11%) in the smaller
values of a in the independent sample t-test, decreased (nearly 5%) when increasing the number of
compared groups in one-way ANOVA and decreased (10-15%) when increasing degree of freedom of
Chi-square test.

Key words: Clinical researches, test of hypothesis, sample size, power analysis, effect size

Klinik Arastirmalarda Orneklem Biiyiikliigii: Testin Giicii ve Etki Bityiikliigii

Ozet

Klinik arastirmalarin yapilabilmesi i¢in yerel etik kurullarin onay1 gerekmektedir. Onay almabilmesi
i¢in ise arastirmada ongoriilen 6rneklem biiyiikligiiniin nasil belirlendigi, kullanilacak istatistik teste
iliskin gii¢ analizinin yapilip-yapilmadig1 ve bu analizlerin hangi varsayimlar altinda yapildig1 konular
onemli birer soru/sorun olarak karsimiza ¢ikmaktadir. Hipotez testlerinde iki tip hata (1. tip hata a ile 2.
tip hata B ile gosterilir) ile karsilasmak miimkiindiir ve bunlardan o ger¢ekte dogru olan sifir/yokluk
hipotezinin yapilan istatistik test sonucunda reddedilmesi olasiligi,  ise ger¢ekte yanlis olan sifir
hipotezinin kabul edilmesi olasiligidir. Bu hatalar ayn1 zamanda analizlerde kullanilacak istatistik testin
givenirlik duzeyini (1-a) ve testin giiciinii (1-f) de belirlemektedir. o’nin degeri arastirmacilar
tarafindan genellikle %5 (bazi durumlarda %1 olarak da alinir) olarak dogrudan belirlenirken, f’nin
degeri arastirmaci tarafindan dogrudan belirlenemez. Clinkii f’y1 dolayisiyla da testin giiclinii (1-p)
o’nin degeri (o ile f arasindaki ters yonde iliski nedeniyle a artik¢a B azalacak dolayisiyla testin giicii
artacaktir) anakiitledeki degiskenlik (degiskenlik ile B arasindaki dogru iliski nedeniyle degiskenlik
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azaldikca B da azalacak dolayisiyla testin giicii artacaktir) ve drneklem biiyiikliigii (n; n ile  arasindaki
ters yonde iliski nedeniyle n artikca P azalacak dolayisiyla testin giicii artacaktir) gibi faktorler
belirlemektedir. Gunlimuzde yiiriitiilen klinik arastirmalarda B’nin da %10’u (bazi durumlarda %5°1)
ge¢memesi dolayistyla da testin giiciiniin de en az %90 ve iizerinde olmasi istenmektedir. Bu ¢alismada,
G*Power programiyla klinik arastirmalarda da yaygin olarak kullanilan bazi istatistik testler (bagimsiz
orneklem t-testi, tek yonli ANOVA ve Ki-kare testi) icin gerekli olan 6rneklem buyuklukleri
hesaplanmis ve bazi degerlendirmeler yapilmistir. Sonug olarak beklenilen sekilde incelenen testlerde o
ve etki biiylikligiiniin diisliriilmesi ile testin giicliniin artirilmasinin 6rneklem biiyiikliiglinii énemli
oranda artirdigi goriilmiistiir. Bununla birlikte testin giicliniin artirilmasinin 6rneklem biiyiikligii
tizerindeki artirict etkisinin; bagimsiz 6rneklem t-testinde a’nin daha kiigiik degerlerinde diistiigii (%5-
11), tek yonliit ANOVA’da karsilastirilacak grup sayisinin artmasi durumunda diistiigti (yaklasik %5),
Ki-kare testinde ise serbestlik derecesinin artmasi durumunda yine diistigii (%10-15) gortilmistiir.

Anahtar kelimeler: Klinik arastirma, hipotez testi, drneklem biiyiikliigii, gii¢ analizi, etki biiytikligii
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Abstract

Statistical modeling with growth data is the most efficient way to get more objective results and
understand biological development. Schnute growth model is a large scale model that includes many
nonlinear growth models. It offers more optimum parameter estimates compared to other growth
models, especially regardless of whether the growth curve has an asymptotic feature. In recent years, in
the literature studies, there are approaches in the theoretical and application fields in which the equations
are modified to make sense of growth equations biologically. The purpose of modifying the equations
is to convert growth parameters a, g, h, into biologically meaningful parameters such as maximum value
(A), spike maximum specific growth rate (u,,) and lag time (A). In this study, it is demonstrated by
which mathematical operations the parameters of the Schnute growth model are converted to
biologically significant parameters and a new modified Schnute growth model is presented to the
literature.

Key words: Growth models, modified equation, Schnute

Schnute Buiyime Modelinin Modifikasyonu
Ozet

Biyume verileriyle istatistiksel modelleme yapmak, daha nesnel sonuclar elde etmede ve biyolojik
gelismeyi anlamada en verimli yolu olusturur. Schnute biiylime modeli, dogrusal olmayan pek ¢ok
biiyiime modelini de kapsayan genis capli bir modeldir. Ozellikle biiyiime egrisinin asimptotik
0zelliginin olup olmamasima bakmadan diger biiyiime modellerine gore parametre tahminlerini daha
optimal sunar. Son yillarda literatiir caligmalarinda, bilyiime denklemlerine ait parametreleri, biyolojik
olarak anlamlandirmak i¢in denklemlerin modifiye edildigi teorik ve uygulama alanlarinda yaklagimlar
bulunmaktadir. Denklemleri modifiye etmedeki amag, biiyiime parametreleri olarak temsil edilen a, g, h
gibi parametrelerin biyolojik olarak anlami bulunan maksimum deger (A), ani spesifik biiylime hiz
(um), gecikme siresi (A) gibi parametrelere doniistiriilmesidir. Bu ¢aligmada, Schnute biiyiime
modelinde yer alan parametrelerin biyolojik anlamli parametrelere doniisiimlerinin hangi matematiksel
islemlerle yapildig1 gosterilmis ve yeni bir modifiye edilmis Schnute biiyiime modeli literatiire
sunulmustur.

Anahtar kelimeler: Buyime modelleri, modifiye denklemler, Schnute
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Abstract

Excel spreadsheet and JMP statistical software can be used for regression analysis in agricultural studies.
However, there can be some difference between the regression analysis results of excel and JMP since
Excel treats numeric data differently than either JMP or SAS and it also has its own regression
algorithms. Therefore, this study compares the regression analysis results of Excel and JMP statistical
software’s showing the relationship between grain yield of chickpea and the penetration resistance at
5 cm soil depths in a study which the different ground pressures of land roller (0, 20, 25, 30, 35, 40 kPa)
were tested at different times (pre-emergence and post-emergence) under field conditions. The results
of the study showed that in Excel, the most popular spreadsheet package, the linear regression analysis
could be performed, and a regression equation and the coefficient of determination could be also created
by using scatterplot with trendline. Therefore, it can be used as powerful yet flexible tool that can be
applied to a wide range of common problems in agricultural experiment.

Key words: Regression analysis, Excel, JMP, agriculture.
Introduction

Regression analysis is a set of statistical methods used for the estimation of relationships between a
dependent variable and one or more independent variables. It can be utilized to assess the strength of
the relationship between variables and for modeling the future relationship between them. Regression
analysis includes several variations, such as linear, multiple linear, and nonlinear. The most common
models are simple linear and multiple linear. Nonlinear regression analysis is commonly used for more
complicated data sets in which the dependent and independent variables show a nonlinear relationship
(Soto, 2013). Regression analysis uses a chosen estimation method, a dependent variable, and one or
more explanatory variables to create an equation that estimates values for the dependent variable. The
regression model includes outputs, such as R2 and p-values, to provide information on how well the
model estimates the dependent variable (Agrawal, 2018). Charts, such as scatter plot matrices,
histograms, and point charts, can also be used in regression analysis to analyze relationships and test
assumptions (Chatterjee and Sarkar, 2009).

All major statistical software packages perform least squares regression analysis and inference.
Simple linear regression and multiple regression using least squares can be done in some spreadsheet
applications and on some calculators. While many statistical software packages can perform various
types of nonparametric and robust regression, these methods are less standardized; different software
packages implement different methods, and a method with a given name may be implemented
differently in different packages. Excel spreadsheet is mostly used to perform the simple linear
regression analysis. Also, we can create a regression equation using scatterplot with trendline in Excel
(Brown, 2001; Mason, 2012; Carlberg, 2016).
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The aim of this study is to compare the regression analysis results of Excel and JMP statistical
software’s showing the relationship between grain yield of chickpea and the penetration resistance at
5 cm soil depths in a study which the different ground pressures of land roller (0, 20, 25, 30, 35, 40 kPa)
were tested at different times (pre-emergence and post-emergence) under field conditions.

Material and Methods

A field experiment was conducted in February-June 2018 at Dicle University Field Crop Production
area in Diyarbakir, Turkey.

The empty weight of the land roller used in the experiment was 550 kg with roller diameter of
50 cm and roller length of 250 cm. The empty weight of the land roller included the frame design, the
transport wheels, the hydraulics, etc. The weight of the land roller was increased by filling the 25, 50,
75, and 100% of the roller volume with water to 673, 795, 918 and 1040 kg.

The ground pressures of the roller was calculated by dividing the roller weights to the soil contact
area of the roller as 0, 20, 25, 30, 35, 40 kPa. The roller was pulled by the MF 7240 tractor at 6.4 km
h™%. The speed of 6.4 km h™* was chosen to be the most suitable speed in matching the tractor to the land
roller.

Soil penetration resistance were measured using a digital cone penetrometer FieldScout SC 900
(Spectrum Technologies, Aurora, IL) recording the pressure applied in Pascals every 2.5 cm, to a depth
of 45 cm. Penetration resistance was also recorded at three locations of each plot 45 days after planting.

Grain yield was calculated as kg ha—1 from grain weight, which was cut by hand and machine
threshed in a 10.0 m? harvest area for each plot.

To determine the relationship between chickpea grain yield and penetration resistance at 5 cm
soil depth, the regression analysis was performed by using excel and JMP statistical software.

Results and Discussion

Figure 1 shows the summary output table of linear regression after performing the regression analysis
in Excel. In Figure 1, Multiple R. is the Correlation Coefficient that measures the strength of a linear
relationship between two variables. The larger the absolute value, the stronger the relationship. R Square
is the Coefficient of Determination, which is used as an indicator of the goodness of fit. It shows how
many points fall on the regression line. In our example, R? is 0.099 (rounded to 2 digits), which is very
weak for linear relationship. In this case, we must perform the non-linear regression analysis. Adjusted
R Square is the R square adjusted for the number of independent variable in the model. You will want
to use this value instead of R square for multiple regression analysis. Standard Error is another goodness-
of-fit measure that shows the precision of your regression analysis - the smaller the number, the more
certain you can be about your regression equation. While R? represents the percentage of the dependent
variables variance that is explained by the model, Standard Error is an absolute measure that shows the
average distance that the data points fall from the regression line. Also, the ANOVA part is seen in
Figure 1 for a simple linear regression analysis in Excel. The df is the number of the degrees of freedom
associated with the sources of variance.

SS is the sum of squares. The smaller the Residual SS compared with the Total SS, the better your
model fits the data. MS is the mean square. F is the F statistic, or F-test for the null hypothesis. It is used
to test the overall significance of the model. The significance F is the P-value of F. The Significance F
value gives an idea of how reliable (statistically significant) your results are. If Significance F is less
than 0.05 (5%), your model is OK. If it is greater than 0.05, you'd probably better choose another
independent variable or non-linear analysis.
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Basically, it splits the sum of squares into individual components that give information about the
levels of variability within your regression model: The standard formula for linear regression with one
independent variable is:

Y(X)=a+bX

where:

Y (X) = Predicted value of the dependent variable

a = Y-intercept

b = Coefficient of the independent variable

X = Any value of the independent variable. Thus, using Excel terminology, the regression formula
in this study could be written as: Yield = 29.94-0.00494 x penetration resistance. In this study, we could
not perform non-linear regression analysis in Excel. However, Kucukelci and Evren, (2017) stated that
by Microsoft Excel solver package, one can solve some optimization problems including nonlinear
regression problems precisely. Also, Mason (2012) reported that Excel performs the regression analysis
and writes the regression results to a summary output table. Included in the summary output table are

R?, the standard error of the Y estimate, the Y-intercept, the standard error and t-statistic of the Y
intercept, the coefficient of each independent variable, and the standard error and t-statistic of each

coefficient.
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Figure 1. Spreadsheet for Linear Regression in Excel.
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The scatter plots for this study are shown in Figure 2. The regression line demonstrates the relationship
between the independent variable (penetration resistance) and dependent variable (chickpea yield). In
the scatter plot, Excel create regression equation and R2 value as quadratic regression (using polynomial,
order 2), cubic regression (using polynomial, order 3), and other polynomial regression functions (orders
4, 5, and 6), logarithmic regression, exponential regression, and power regression. The highest value of
R2 was selected as the quadratic regression equation of best fit. This results shows that the relationship
between penetration resistance and chickpea yield was non-linear because it fit the best as polynomial.

45 y = -1E-05x2 + 0,0096x + 27,346
2=0,1586
40 N °
*
J: 35 . . 3 "
2 30 o o 0.0
_O- .. ° o o T ——— L L]
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Figure 2. Non-Linear Regression. An X-Y Scatter Plot Illustrating the Difference Between The Data
Points and the Polynomial Fit.

The results of linear and non-linear regression analysis performed in the JMP package software
to determine the relationship between the penetration resistance and the chickpea yield are shown in
Figures 3 and 4. The R? and P values were similar in Excel and JMP software for linear analysis. Also,
the model equation was Yield = 29.94-0.00494 x penetration resistance in JMP software as well as in
Excel. Since a simple linear regression model inadequately characterized the relationship between
penetration resistance and yield response variables, a Polynomial Regression analysis was performed.
The R? and P value in the Polynomial Regression model was higher and lower than that in the simple
linear regression model, respectively. Therefore, we can select the Polynomial Regression model to
predict the relationship between penetration resistance and yield. However, the low relationship between
the penetration resistance and yield could result from the variation of the field data as shown by the high
standard deviations and error sum of sequare.
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Figure 4. Spreadsheet for Non-Linear Regression in JMP

Conclusion

The results of this study showed that Excel, the most popular spreadsheet package, could be used as
powerful yet flexible tool that can be applied to a wide range of common problems in agricultural
experiment. However, in Excel, only linear regression anlysis could be performed although a non-linear
regression equation and R? was created using scatterplot with trendline in Excel.
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Abstract

Soil compaction can be commonly defined as the increase of bulk density or the decrease in porosity of
soil due to externally or internally applied loads. Soil compaction in agriculture areas is a complex
problem in which soil, crops, weather and machinery interact. External pressure due to the use of heavy
machinery and inappropriate soil management can lead to the compaction. Soil compaction has an
important effect on water, infiltration into soil, crop emergence, root penetration, crop nutrient and water
uptake, and over all crop yield.

During the past few decades, soil compaction has received increasing attention in the field of agricultural
production due to the increasing size of farms, farm equipment and the time needed to complete farm
operations at seeding and harvest. The majority of research efforts are focused on soil-machine/tire and
field testing. Some analytical, numerical and empirical approaches were investigated to predict soil
compaction in agriculture areas. Specially, the use of numerical simulations has been widespread in
many engineering fields and related areas. One of the main numerical methods used in modeling of soil
compaction is the finite element method (FEM).

This paper aims to present a review of the FEM applications in predicting soil compaction in agricultural
areas.

Key words: Soil compaction, soil-tire interaction, modeling, FEM
Introduction

Soil compaction can be commonly defined as the increase of bulk density or the decrease in porosity of
soil due to externally or internally applied loads. In other words, soil compaction decreases the number
and size of large pores in soil, and also increases the mechanical resistance of the soil because of pressing
soil particles more closely together (Nawaz et al., 2013). Soil compaction has an important effect on
water, infiltration into soil, crop emergence, root penetration, crop nutrient and water uptake, and over
all crop yield (Unger and, Kaspar, 1994; Parlak and Ozaslan Parlak, 2011). Soil compaction in
agriculture areas is a complex problem in which soil, crops, weather and machinery interact. External
pressure due to the use of heavy machinery and inappropriate soil management can lead to the
compaction. Nawaz et al. (2013) stated that a complete understanding of effects of soil compaction on
soil properties and plant growth is necessary to meet the future global challenge of food security. The
authors, who reviewed the advances in understanding, quantification, and prediction of the effects of
soil compaction, found that soil compaction has direct effects on soil physical properties such as bulk
density, strength, and porosity; therefore, these parameters can be used to quantify the soil compactness.

Many field and laboratory studies have been conducted to better understand the soil compaction
process (Botta et al., 2009; Etana et al., 2013; Soracco et al., 2015). However, the field and laboratory
studies on soil compaction are generally labor intensive, time consuming, and expensive. Recently,
computing developments have made it possible to predict soil compaction. Rather, it can be used
effectively to better understand the mechanics of soil compaction and the factors affecting it (Defossez
and Richard, 2002). Several models, until nowadays, are developed to assess the soil compaction due to
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traffic load. Among these models, the Finite Element Method (FEM) is the most advanced mathematical
tool, which can be mostly used to study tyre—soil interaction and soil compaction (Cueto et al.. 2016).
Therefore, the objective of this study is to review the Finite Element Models developed to predict the
soil compaction and stress-strain behaviors in agricultural areas.

Finite Element Analysis of Soil-Tire Interaction

The finite element method (FEM) is a numerical procedure for solving physical problems governed by
differential equations. The FEM results in determining approximate values of desired parameters at
specific points such as force, velocity, displacement and stress, called nodes, from linear or non-linear
equation systems. A continuous approach function is assumed to represent the solution at each node
(Velloso et al., 2018). Finite element models apply continuum mechanics and may have the potential to
describe the mechanical behavior of soil.

The finite element tool is widely used in studying and prediction of soil compaction and tire-soil
interaction for the tire running on agriculture area. Raper et al. (1994) who incorporated a soil
compaction model that uses both normal and shearing stresses into a finite element model and compared
the predicted stress levels against laboratory test, found that all predicted values at final deformed depths
less than 03 m were within the 95% confidence intervals of the measured values. Also, Cuetoa et al.
(2013) developed a model for soil compaction simulation caused by agricultural tire traffic by a linear
elastic constitutive model. Predictions of deflection and tire contact area in rigid surface were compared
with experimental results and the tire model was validated. In their study, a three dimensional model of
the soil was created and the soil properties were represented with an Extended Drucker Prager material
model by using ABAQUS/STANDARD 6.8-1 code. They found that simulated and observed stresses
after wheel traffic under different inflation pressures and tire loads agree well. Liu and Wong (1996)
reported that the finite element method (FEM) had a better potential to obtain results that are more
precise because a smaller number of suppositions and simplifications are introduced. Xia K. (2011)
developed a Drucker—Prager/Cap model implemented in ABAQUS for predicting the soil compaction
as showed in Figure 1. The researcher stated that developed numerical model can serve as a robust tool
on predicting soil compaction and tire mobility.

Figure 1. Finite Element Model Of Tire/Terrain Interaction (Xia, 2011).
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Biris et al. (2009) stated that for mathematical modelling the soil should be considered as a
homogeneous and isotropic material, and the Drucker-Prager plasticity model can be used to simulate
the behaviour of agricultural soil. They developed a model for prediction of the stress state in agricultural
soil below agricultural tyres in the driving direction and perpendicular to the driving direction, which
are different from one another, using the Finite Element Method. Nasiri et al. (2013) used the numerical
and empirical methods for determining of soil compaction after tractor passing.. In empirical method,
a Massy Ferguson tractor with a 3 moldboard mounted plough was used. In the study, the resistance of
soil was determined using penetrometer and determination of cone index (CI). In numerical method,
the finite element was utilized for simulation of soil and penetrometer interaction by ABAQUS software.
They supposed the soil as Elastic-perfectly plastic material and linear elasticity and applied the Drucker-
Prager plasticity model for indicating the elastic and plastic behavior of soil, respectively. Ungureanu
et al., (2018) assessed the soil compaction depth by modelling the distribution of stresses and
displacements in sandy soil under wheel loads applied by an agricultural trailer. Fort this purpose, a
Finite Element Model was performed in the Quickfield Student program using the 2D geometric model
of plane load.

Silva (2018) evaluated the mechanical behavior of the soil after a sugarcane crop preparation
subjected to vehicle traffic by using the Finite Element Method (FEM) of the compaction in the soil
layer 0—100 cm subdivided into 0—20 and 20-100 cm. The Modified Cam Clay elastoplastic constitutive
model was used in the numerical analysis. The properties of the soil samples collected in each layer
assessed through oedometer tests were used, considering the moistures of 10%, 15% and 20%. They
stated that through the pre-consolidation stress, elastoplastic variable of the Modified Cam Clay model,
it was possible to identify the region where soil compaction occurs. Poodt et al. (2003) used FEM to
evaluate a soil profile under traffic of beet harvesters considering four types of tires, using the Cam Clay
model. Berli et al. (2004) evaluated soil compaction by field traffic using FEM, also using a Modified
Cam Clay model. Horn (1988) stated that the phenomenon of the soil compaction can be explained in
the classical elasto-plastic conception of stress—strain phenomena by considering the soil as a material
that reacts elastically up to a certain limit of stress; beyond that limit, any incremental stress results in
the plastic deformation and this stress threshold for a given soil, under given climatic conditions,
depended on soil texture, degree of aggregation, and matric potential.

Conclusion

Considerable work is being done for different applications of numerical modeling in the field of soil
compaction. These studies showed that The Finite Element Method has been currently the most
advanced mathematical tool that can be used to modeling the process of artificial compaction of soil
under the action of rolling bodies of tractors and agricultural machinery.
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Ogretmenlerin Orgiitsel Sinizm Algisinin incelenmesi
Murat AKYUZ?, Taner TUNC!

! Ondokuzmay1s Universitesi, Fen Edebiyat Fakiiltesi, Samsun, Turkiye

Ozet

Orgiitte sinizm kavrami iki farkli sekilde kullanilmaktadr. ilki, bireyin kendi kisiliginden kaynaklanan
ve hayata olan bakis agisin1 yansitan genel sinizmdir. Ikincisi, bireyde sinik davranis olusmasina neden
olan &rgiitsel sinizmdir. Orgiitsel sinizm, kisinin drgiitiine kars1 olan negatif tutumudur. Orgiitsel sinizm
sadece olumsuz insanlarin Orgiite kattigi duygular degildir, ayn1 zamanda bu tutumlarin c¢aligma
ortamlarinda deneyimler yoluyla paylasiimasidir. Insanlar sinik olmaya karar vermezler. Orgiitlerde
sinizm, ilgisizlikten, yok sayilmaktan kaynakli dogan bir tepkidir. Egitim gibi girdisi ¢iktis1 ¢ok olan ve
odak noktasinda insan olan egitim orgiitlerinde orgiitsel sinizm kavrami ¢ok onem tasimaktadir. Bu
calismanin amaci, egitim galisanlarinin ¢aligtig1 organizasyonlara karsi besledikleri negatif tutumlardaki
alginin ol¢iilmesidir. Bu amagla Tokat ilinde ve ilgelerindeki liselerde gorevli 6gretmenlerden olusan
bir denek grubu ile galigilmigtir. Deneklere 13 maddelik Orgiitsel Sinizm Olgegi ile demografik
degiskenlerden olusan soru formu verilmek suretiyle istatistiksel analiz verisi toplanmustir. Istatistiksel
analizler sonucunda 6gretmenlerin orgiitsel sinizm diizeylerinde cinsiyet, brans, meslekte aldig1 6diil,
mesleki kidem yili, gorev yaptigi okuldaki calisma yili, gorev yaptigi okul tiirii ve yerlesim birimi
degiskenlerine gore anlamli farkliliklar bulunmaktadir. Bununla beraber yapisal esitlik modellemesi
biligsel sinizmin ve duyussal sinizmin davranigsal sinizim tizerinde etkili oldugunu gostermistir.

Anahtar kelimeler: Egitim, lise, 6rgiitsel sinizm, 6gretmen, yapisal esitlik modellemesi

Examination of Teachers' Perception of Organizational Cynicism

Abstract

The concept of cynicism is used in two different ways in the organization. The first is general cynicism
that arises from the individual's own personality and reflects his outlook on life. The second is
organizational cynicism, which causes cynical behavior in the individual. Organizational cynicism is a
negative attitude towards one's organization. Organizational cynicism is not only the emotions that
negative people bring to the organization, but also the sharing of these attitudes through experiences in
the work environment. People don't decide to be cynical. cynicism in organizations is a reaction arising
from indifference and ignoring. The concept of organizational cynicism is very important in educational
organizations such as education, which have a lot of input and output and focus on people. The aim of
this study is to measure the perception of education staff in negative attitudes towards the organizations
they work for. For this purpose, we worked with a sample group consisting of teachers working in high
schools in Tokat and its districts Statistical analysis data were collected by giving the subjects a 13-item
Organizational Cynicism Scale and a questionnaire consisting of demographic variables. As a result of
the statistical analysis, there are significant differences in the organizational cynicism levels of teachers
according to the variables of gender, branch, awards in the profession, professional seniority, the year
they work, the type of school they work and the place of residence. In addition, structural equation
modeling has shown that cognitive cynicism and affective cynicism affect behavioral cynicism.

Key words: Education, high school, organizational cynicism, teacher, structural equation modeling
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Giris ve Kuramsal Cerceve

Orgiitsel sinizmi ilk kesfeden arastirmacilardan biri olan Niederhoffer drgiitsel sinizmi, kuralsizligin bir
tiirii olarak kendi kolluk giicii ve kamuya yonelik polislerin olumsuz tutumlar1 olarak tanimlamakta ve
polis teskilat1 lizerinde yaptig1 galismalardan yola ¢ikarak sinizmi, polis diinyasinin degerler sistemi
tizerine kurulmus ideolojik bir kalkan olarak ifade etmektedir (Neidherhoffer, 1967: 9). Polislerin sinik
davraniglartyla ilgili olan bu durumun Durkheim’in anomi kavramindan yola ¢ikarak agiklandigi
bahsedilmektedir (Brandes, 1997: 13). Mino (2002) ¢alismasinda, sinik davranig gésteren insanlarin ise
yonelik motivasyonlart ve bagliliklarinda diigsme, sikayetlerinde ve devamsizlikta artma goriildiiglinii
ifade etmistir.

Orgiitsel sinizm 6zellikle 1990’11 y1llarin basindan giiniimiize isletme yonetimi, drgiitsel davranis,
insan kaynaklar1 yonetimi, is etigi, halkla iliskiler gibi farkli alanlardan arastirmacilarin ilgisini ¢eken
bir konu olmustur (Tokg6z ve Yilmaz, 2008: 291).

Goldner vd. (1977), orgiitsel sinizm c¢aligmalarinda hedef olarak orgiitii alirken, bunun baslica
psikolojik yoneliminin organizasyona iligkin bireysel inan¢lara odaklanmak oldugunu séylemistir. Buna
karsilik sinizmi anlamak ig¢in sosyolojik bir yaklasim benimsemislerdir. Bu yaklasim Merton’un
adaptasyon paradigmasiyla uyumludur. Burada orgiitsel sinizm yapist dogrudan incelenemezken,
tanimlama yapilarak sinik bilgi kavramindan s6z edilmektedir(Goldner vd., 1977: 541).

Sinizm, pek ¢ok kez farkli agilardan incelenmis ve farkli farkli tanimlari ortaya ¢ikmistir, bu
tanmimlardan bazilari; bir inang oldugu, bir duygu oldugu, karakteristik bir 6zellik veya kiiresel bir 6zellik
oldugu yoniindedir. Sinizm kavramina mesleki yonden bakildiginda, polislik ve isgilik gibi yliksek stresi
olan isler ilk olarak g6z 6niine alinmaktadir. Ancak en yaygin goriis, orgiitsel sinizmin; 6rgiit hakkindaki
negatif inaniglar, (6rnegin, 6rgiitiin biitiinliikten yoksunlugu), negatif duygular ve olaylara bagl ortaya
¢ikan davraniglar oldugudur (6rnegin, diiriistliik yoksunluguna karsi somut davraniglar). Bu noktada,
negatif davraniglarin orgiite karsi oldugunu belirtmek gerekir (Scott ve Zwig, 2008: 96).

Orgutsel sinizmin boyutlart

Orgiitsel sinizmin bir tutum olarak kavramsallastirilmasi, tutumlara uygulanan kurallarin
orgiitsel sinizme de uygulanmasi anlamina gelmektedir. Bu kurallardan birisi de, tutumun;
diisiinmekle baglayan ve davranisla sona eren diisiince-davranis slirecinin bir parcast olmasidir
(Delken, 2004: 11).

Tutum, ortamsal faktorlerle etkilesim halinde davranisi olusturmaktadir. Tutum,
davranigin oncii uyaricisi, bireyi davranisa hazirlayan bilgi birikimi olarak tanimlanabilir
(Erdogan, 1996: 33). Bireylerin inanglari, tutumlari ve degerleri, ise yonelik tavirlarini ve
orgiitsel iliskilerini etkilemektedir (Sabuncuoglu ve Tiiz, 2001: 340).

Sinizim alt boyutlarina ait tutumlar bilissel, duyussal ve davranigsal olmak iizere {i¢ temel
boyutta incelenmektedir. Tutumun olusmasi i¢in bu {i¢ boyut arasinda orgiitsel ve uyumlu bir
iliski ve koordinasyon olmasi gerekmektedir (Inceoglu, 2004: 25).

Biligsel boyut

Orgiitsel sinizmin biligsel boyutu orgiitteki uygulamalarin adalet, diiriistliik ve igtenlikten yoksunluguna
olan inanci igerir. Sinikler orgiitlerinde bu ilkelerin siklikla ilkesizlige kurban edildigine ve ahlaksizca
davraniglarin norm haline geldigine inanmirlar. Yine, sinikler insanlarin davramiglarinda tutarsiz ve
giivenilmez olduguna da inanabilirler. Sinikler siklikla eylemlerin arkasinda gizli motiflerin olduguna
inanirlar ve agik olandan ziyade hileyi gérmeye ¢alisirlar (Dean vd., 1998: 345-346).
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Duyussal Boyut

Orgiitsel sinizm, sinik inanglarla baglantili diisiincelerden kaynaklanan yogun duygular1 kapsamaktadir
(Brandes ve Das, 2006: 237).

Orgiitsel sinizmin duyussal boyutu sinizmin diisiiniilen bir sey olmasmin yam sira hissedilen bir sey
oldugunu da gosterir. Sinizm orgiite iliskin gii¢lii duygusal tepkileri de igerebilir. Bu olumsuz giiglii
duygulara degisik 6rnekler verilebilir. Sinikler orgiitlerine kars1 saygisizlik ve 6fke hissedebilirler. Yine
bu insanlar 6rgutlerini diisiindiiklerinde rahatsizlik, nefret ve hatta utang duyabilirler. Dolayisiyla sinizm
farkli olumsuz duygularla ilgilidir. Bununla birlikte sinikler orgiitlerini kendi standartlar ile tartarak
kendilerinin orgiitten tistiin olduklarini diisiinmekten gizli bir bicimde zevk alabilirler (Dean vd., 1998:
346).

Davranissal Boyut

Orgiitsel sinizmin {igiincii ve son boyutu, drgiite yonelik asagilayic1 ve elestirel davranislar gdsterme
egilimi anlamina gelen davranis boyutudur. Orgiitsel sinizmin son boyutu olan davranis boyutu,
olumsuz ve ¢ogunlukla kotiilemek yoniindeki davraniglara karsi bir egilimi ifade eder. Sinik kisilerde
goriilen davranislar agisindan en belirgin davranigsal egilim orgiite yonelik sert elestirilerdir. En belirgin
sekilde ifade edilen tiirleri, orgiitiin diiriistliik, samimiyet vb. 6zelliklerden yoksun oldugu seklindedir.
Bunlarin yaninda g¢alisanlar, mizah1 6zellikle de alayci mizahi sinik tutumlarini ifade etmek icin gok
kullanirlar. Orgiitsel sinikler, 6rgiitte gelecege dair eylemler hakkinda kotiimser tahminlerde bulunmaya
egilimli olabilirler. Ornegin, bir kalite girisiminin 6rgiit i¢in pahali olmaya basladigi anda hemen
birakilacagini tahmin edebilirler (Dean vd., 1998: 346).

Amag ve Kapsam

Orgiitsel sinizm bireylerin ve drgiitlerin verimliligini diisiirdiigii ve sinizmin orgiitlerde bireyler arasinda
cok hizli yayildigi sonucuna varilldigi diisiiniilmektedir. Bu ¢aligmada 6zellikle Bilissel Sinizmin ve
Duyugsal Sinizmin Davranigsal Sinizime ne derece etkisi oldugunu belirlemek ve Ogretmenlerin
demografik bilgilerine gore sinizm algilarinin farkliliklarin1 ve dereceleri 6lgiilmeye ¢aligmustir.
Egitimde oOrgiitsel sinizim diizeyinin diisiiriilmesi i¢in ¢6ziim yollar1 aramak ve Onerilerde bulunmak
ikincil amagtir.

Bu ¢aligmanin kapsami dahilinde egitimde 6rgiitsel sinizm alt boyutlarinin birbirlrini ne derecede
etkiledigi tespit edilmistir. Orgiitsel sinizm ve alt boyutlar1 teorik bazda irdelenmis ve konuya iliskin
lise 0gretmenlerine yonelik bir aragtirma yapilmistir. Arastirmada Tokat ili merkez ve ilgelerinde
bulunan Milli Egitim Bakanligina bagl liselerde c¢esitli branslarda gorev yapan Ogretmenler yer
almaktadir. Ogretmenlerden gelen goriisler dogrultusunda ¢dziim 6nerileri de verilmistir.

Yontem

Arastirmanin evrenini, Tokat il ve Ilgelerinde bulunan Milli Egitim Bakanligina bagh 93 lisede gorev
yapan 2301 6gretmenden olugsmaktadir. Aragtirmanin 6rneklemi 430 katilimcidan olugsmaktadir. Veriler,
kullanict adi ile kisitlanmus, her kullanicinin bir kez doldurabildigi on-line anket ydntemiyle
toplanmustir. Verilerin toplanmasi i¢in 10 sorudan olusan kisisel bilgi formu, Brandes vd. (1999)
tarafindan gelistirilmis olan 13 ifadeden olusan Orgiitsel sinizm Glgegi kullanilmistir. Arastirma
kapsaminda anket yontemiyle elde edilen veriler SPSS ve LISREL paket programlari ile analiz
edilmistir. Demografik Ozelliklerin analizi icin temel dizeyde parametrik ve parametrik olmayan
istatistiksel yontemler ile ¢ok degiskenli bir istatistiksel yontem olan yapisal esitlik modellemesi ile
sinizmin alt boyutlar1 arasinda istatistiksel olarak anlamli yapisal bir model dnerilmistir.
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Bulgular

Calismada yer alan degiskenlerin olusturdugu faktorlere ait giivenilirlik gostergesi olan Cronbach Alfa
i¢ tutarlilik katsayilari Tablo 1 ile verilmistir.

Tablo 1. Alt Boyutlarin Giivenilirlik Katsayilar

Orguitsel Sinizm Olgegi (Alpha =
u Inizm Olgegi (Alpha =0,933 ) Cronbach's Alpha Degerleri
Alt Boyutlar:
Biligsel Sinizm Alt Boyutu 0,927
Duyussal Sinizm Alt Boyutu 0,964
Davranissal Sinizm Alt Boyutu 0,815

Tablo 1’e gore tiim alt boyutlarin i¢ tutarlilik katsayilarinin yiiksek diizeyde giivenilir oldugu,
maddelerin bir araya gelerek olusturduklari alt boyutlarda ayni olguyu 6l¢tiigli goriillmektedir.

Tiim alt boyutlarda ( Orgiitsel sinizm, bilissel, duyussal, davramsgsal ) 6grenim durumuna gore
anlaml1 bir fark bulunamamustir (p>0,05). Ancak duyussal sinizm alt boyutunda kadinlarla erkekler
arasinda anlamli bir farkin oldugu (p<0,05) ve kadinlarin duyussal sinizm algisinin erkeklere gére daha
yiiksek ¢iktig1 goriilmiistiir. Bununla birlikte alt boyutlar mesleki kidem agisindan degerlendirildiginde
1-5 yil arasi ¢alisan 6gretmenlerin 6-10 yil, 11-15 yil, 16-20 yil, 21 yil ve istii ¢alisan 6gretmenlerle
aralarinda anlamli bir fark oldugu (p<0,05); mesleki kidemi 1-5 yil arasi olan 6gretmenlerin tiim
boyutlarda ( Orgiitsel sinizm, biligsel, duyugsal, davramgsal) sinizm diizeyinin yiiksek oldugu
goriilmiistiir. Ayrica giizel sanatlar 6gretmenlerinin diger branslardaki Ggretmenlere goére sinizm
puanlarimin daha yiiksek oldugu tespit edilmistir (p<<0,05). Ancak; Okul tiirlerine gore bakildiginda
Gizel sanatlar liselerinde ¢alisan gorsel sanatlar 6gretmenlerinin diger liselerde calisan gorsel sanatlar
Ogretmenlerine gore sinizm diizeylerinin daha diisiik oldugu goriilmiistiir(p<0,05). Bu ise Giizel Sanatlar
Liselerinde gorev yapan Gorsel Sanatlar 6gretmenlerinin bu okullarda daha mutlu ve iyi bir ortamda
calistiklarinin gostergesidir. Tesekkiir ve takdir belgesi alan 6gretmenlerin hi¢ 6diil almayanlara gore
sinizm diizeyleri daha diisiiktiir (p<0,05). Ogretmenlerin gorev yaptiklar okullarm yerlesim yerlerine
gore duyussal sinizm puanlari a¢isindan merkez ilge, gelismis ilge ve kirsal ilgeler arasinda istatistiksel
olarak anlamli bir farklilik mevcut olup duyussal sinizm diizeyi en yiiksek olan 6gretmenler gelismis
ilgelerde calisanlardir (p<0,05).

Orgiitsel sinizmin alt boyutlar1 olan bilissel ve duyussal sinizmin davranissal sinizm {izerindeki
etkisini belirlemek i¢in yapilan yapisal esitlik modellemesinde Onerilen yapisal modele ait uyum
indeksleri Tablo 2’de verilmistir.

Tablo 2. Yapisal Modele Ait Uyum Indeks Degerleri

Uyum Olgtleri Iyi Uyum Kabul Edilebilir Modele Ait
Uyum Degerler

X2/sd 0< X?/sd <2 2< X?/sd <3 2,908
RMSEA 0<RMSEA<0,05 0<RMSEA<0,08 0,078
NFI 0,95<NFI<1,00 0,90<NFI<0,95 0,960
NNFI 0,95<NFI<1,00 0,90<NFI<0,95 0,950

CFlI 0,95<CFI<1,00 0,90<CFI<0,95 0,970

IFI 0,95<IFI<1,00 0,90<IFI1<0,95 0,910
SRMR SRMR< 0,5 SRMR< 1 0,047

Tablo 2’te 6nerilen yapisal modelin anlamliligina ait uyum indekslerinin tiimii model igin iyi
uyum degerleri verdigi ve kabul edilebilir diizeyde oldugu gériilmiistiir. Onerilen yapisal modele ait
standart katsayilar t degerleri ve acgiklama oranlar1 Tablo 3 ile verilmistir.
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Tablo 3. Yapisal Modele Ait Standart Yukler ve Model Gegerlilik Olgiitleri

Maddeler Standart Yap1 Glivenilirligi ve
Yukler t-degeri (Agiklanan Varyans) R?

SinizmBilissell 0,91 7,31 0,83
SinizmBiligsel2 0,77 13,57 0.9327 0,59
SinizmBiligsel3 0,85 12,01 (0’7359) 0,73
SinizmBilissel4 0,83 10,30 ' 0,68
SinizmBilissel5 0,92 6,72 0,85
SinizmDuyussal6 0,94 9,49 0.9518 0,88
SinizmDuyussal7 0,94 8,64 (0' 8628) 0,89
SinizmDuyussal8 0,93 9,62 ’ 0,86
SinizmDuyugsal9 0,91 11,72 0,82
SinizmDavranissal10 0,74 10,63 0.828 0,64
SinizmDavranigsalll 0,69 9,89 © ’6179) 0,57
SinizmDavranigsall3 0,85 5,90 ' 0,71
Bilissel - Davranigsal 0,34 4,79 0,12
Duyussal — Davranigsal 0,42 5,76 0,18

Tablo 3’e gore tiim alt boyutlara gore onerilen modele ait yap1 giivenilirligi 0,70 den yiiksektir.
Ayrica her boyutta agiklanan varyans degerleri de 0,50 den yiiksektir. Bu ise 6nerilen modelin basarili
bir oldugunu gostermektedir (Nunnally, 1978; Hair ve ark. 1998). Onerilen modele ait bilissel ve
duyussal sinizmin direk olarak davranigsal sinizime etkisinin goriildiigli path diyagrami Sekil 1’ile
verilmistir.
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Sekil 1. Onerilen Yapisal Esitlik Modeli

Path diyagramindan elde edilen esitlik;
Davramssal Sinizm = 0,42 * (Duyussal Sinizm) + 0,34 * (Bilissel Sinizm) R =0.51

olarak verilebilir. Yapisal denkleme gore; Duyussal Sinizm ve Biligsel Sinizm alt boyutlari
birlikte Davranigsal Sinizmdeki degisimin %51 ‘ini agiklamaktadir. Yani bu alt boyutlar Davranigsal
sinizm Uzerinde istatistiksel olarak dnemli bir etkiye sahiptir.
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Sonuglar

Toplumlar i¢in énemli bir kaynak olan egitimde 6gretmenlerin 6nemi yadsinamayacak kadar fazladir.
Ogretmenlik meslegi hem egitim sisteminde hem de 6grencilerle ve velilerle olan iletisimiyle adeta 3
boyutlu bir orgiitte var olmaktadir. Bu nedenle 6gretmenlerin moral motivasyon gibi faktorlerle
bilgilerini 6grencilere aktarmasi ¢ok 6nemlidir. Ayrica 6gretmenlerin egitim 6gretim surecinde sinizme
muhatap olmalar1 kendi orgiitlerine olan inanclarmin kaybolmasina ve verimliliklerinin diigerek
ogrencilere verdikleri egitimin ve 6gretimin kalitesini diisirmektedir. Ozellikle sinizmin son halkas1
olan davranigsal sinizmde 6gretmenin artik sinizm algisinin davranislarina yansimasi, bunun fiili olarak
bulundugu ¢evre tarafindan gézlemlenmesi son derece olumsuz bir durumdur. Ciinkii 6gretmen biligsel
ve duyussal olarak sinizme kapilmig olabilir ama bu sinik durumun davraniglarina yansimasi endise
vericidir. Bu ¢alismada bilissel ve duyussal sinizmin davranigsal sinizim iizerinde 6nemli derece etki
yaptig1 ve hatta tetikledigi tespit edilmistir. Davranigsal sinizm diizeyini diisiirmek igin 6zellikle
duyussal sinizmin azaltilmas1 gerekmektedir. Bunun i¢in kurum yoneticilerine, olumsuz durumlarin
Onlenebilmesi noktasinda; dgretmenlerin fikirlerine deger vermesi, yetki ve sorumluluk paylasim ile
yonetime katilimlarinin saglanmasi, 6gretmenlerin fikirlerini rahatga ifade etmesi ve yeni fikirler
sunmasinin tesvik edilmesi, 6gretmenlerle samimi ve giivenilir bir iletisimin kurulmasi yoluyla bilgi
paylagiminin saglanmasi, goreve yeni baslayan 6gretmenlere oryantasyon imkani saglanmasi gibi bir
¢ok tedbir almmalidir. Ogretmenlerin motive edilerek aitlik duygusunun kazandirilmasi, gretmenlerin
kendilerini gelistirebilmelerine imkan saglanmasi ve bu baglamda egitimler verilmesi, 6gretmenler
arasinda ayrimcilik yapilmamasi ve etik degerlere uygun davranilmasi egitim kalitesinin yiikselmesi
icin gereklidir.
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Problems Encountered in Organic Almond Growing; in Case of Dicle and Egil
Songil AKINY, Abdurrahman KARA!

1Department of Agricultural Economics, Faculty of Agriculture, Dicle University, 21280, Sur,
Diyarbakir, Turkey

Abstract

Almond, which is one of the hard-shelled fruits, is very rich in its nutrient content. Therefore, it is very
important in healthy nutrition. The number of almond trees Diyarbakir, Turkey constitutes 3.9% of the
assets of the almond tree. Dicle and Egil districts selected as study areas constitute 13.8% of the
Diyarbakir almond tree presence. In order to spread organic almond cultivation, various institutions have
been supported in these districts since 2011. In the study, the problems encountered in organic almond
cultivation in these districts were investigated by conducting a questionnaire. It has been determined,
the almond stone wasp (Eurytoma amygdali) has been the most important problem causing economic
loss. In addition, it was determined that the most limiting factor for organic almond cultivation is to find
workers.

Key words: Organic agriculture, almond producers, problems
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Almond Producers' Perspectives towards Agricultural Organizations: In Case of Dicle
and Egil

Songuil AKIN?!

1Department of Agricultural Economics, Faculty of Agriculture, Dicle University, 21280, Sur,
Diyarbakir, Turkey

Abstract

Agricultural organizations are the organizations operating according to the principle of farmers’ self-
help. Organizational success depends mainly on their members because they literally rely on democratic
governance and members’ voluntary participation. Thus, it is a bottom-up movement, and so share
holders’ or members’ organizational perspectives and expectations have generally been positive and
high. In this study was examined the organizational perspectives of the almond farmers who were
members of the organic producers’ association and operating in Dicle and Egil districts of Diyarbakir
province, Turkey. To this end, in total of 52 almond farmers in both districts were included in the study
using complete enumeration sampling method. Study data were collected with questionnaires through
face-to-face farmer interviews and qualified conversations. In analysis of the data were used descriptive
statistics and Chi-Square analysis. In ordinal data obtained with Likert scales, an internal consistency
analysis was also performed calculating Cronbach's alpha statistics. It was revealed that of all the
members of Organic Almond Producers’ Association, 78.9% became member just to access the
government supports as 42.3% never visited the Association in one year of period and generally not
agreed to the proposal saying “farmer associations have important roles in marketing.” According to the
results we concluded that organic producers’ associations in the study area hitherto could never manage
to accomplish their marketing functions and hence there was not any expectation formed in farmers’
mind that associations might have an active role in marketing

Key words: Agricultural organization, organizational function, expectation
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Riizgar Hizinin istatistiksel Analizi
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Tirkiye
STarimsal Arastirmalar ve Politikalar Genel Miidiirliigii
®Enerji ve Tabii Kaynaklar Bakanlig

Ozet

Yasadigimiz yerkiire tizerinde, enerji kaynakli yakitlar hizla azalmaktadir. Komiir, fosil yakitlar gibi
yenilenemeyen kaynaklardan enerji elde etme siirecinde salinan sera gazlar ve radyoaktif yiizeyler,
yerkiirenin sicakliginin artmasina neden olmakta ve iklim degisikligine yol agmaktadir. Tiim bu
faktorler, enerji olusturmak i¢in yenilenebilir kaynaklar1 agiklayan arastirmacilart zorlamaktadir.
Riizgar, yenilenebilir bir kaynaktir ki; dogal olarak bulunur ve nerdeyse tiikenmez bir kaynaktir. Bu
calismada; Trabzon- Merkez meteoroloji istasyonuna ait 1967-2018 yillar1 arasindaki aylik, mevsimsel
ve yillik riizgar verilerinin analizi yapilmistir. Trend analizi i¢in linear regresyon. Mann-Kendall ve
Sperman Rho testi kullanilirken; degisim noktasinin belirlenmesi i¢in Pettitt’s test, von Neumann ratio
test, Buishand’s range test ve standard normal homogeneity (SNH) test kullanilmistir. Trend analiz
sonuglari ise; mart ayinda ylikselis ve kasim ayinda ise diisiis egilimindedir. Sadece Pettitt’s testi i¢in,
2013 yilinda degisim noktas1 belirlenmis, diger yillarda degisim gézlenmemistir.

Anahtar kelimeler: iklim degisikligi, iklim degiskenleri, Trend analizi, degisim noktasi, énemlilik
dizeyi

Statistical Analysis of Wind Speed

Abstract

The fuel energy resources around the globe are declining at a faster rate. The greenhouse gases emitted
in the process of harnessing energy from the non-renewable resources such as coal, fossil-fuel and
radioactive substances cause the global warming and there is a danger of climate change. All these
factors compel the researchers to explore renewable sources for power generation. Wind is a renewable
resource, which is available naturally and is practically inexhaustible. In this study, the monthly, seasons
and annual wind data collected between the years 2013 to 2015 is evaluated. The change detection
analysis has been conceded using Pettitt’s test, von Neumann ratio test, Buishand’s range test and
standard normal homogeneity (SNH) test, while non-parametric tests including linear regression, Mann-
Kendall and Spearman rho tests have been applied for trend analysis. Trend analysis results are; It tends
to increase in March and decrease in November. Only for Pettitt's test, the change point was determined
in 2013, no change was observed in other years.

Key words: Climate change, climatic variables, Trend analysis, change point, significance level
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Tiirkiye’nin Farkh Bolgelerindeki Ayhk ve Yillik Yagislarin Dagilim Fonksiyonlarinin

Belirlenmesi
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Ozet

Olasilik dagilim fonksiyonlar1 ve yagis frekans analizleri, istatistiksel yagis modellerinde ve iklim
degisikliginin degerlendirilmesinde &nemli bir rol oynamaktadir. Ozellikle agir yagislar, nehir
kenarlarinda bulunan yerlesim alanlarindaki zararlar1 engellemek ya da minimize etmek i¢in hidrolik
yapilarin dizayninda kullanilmaktadir. Tiirkiye, ¢cok ¢esitli iklimlere sahiptir. Herbir bolgede, 6zel iklim
karakteristikleri bulunmaktadir. Bundan dolayi, her bélgede meydana gelen yagislarin degisimi ayri ayri
degerlendirilmelidir. Bu ¢alismada Karadeniz, Gegit Bolgesi ve I¢ Anadolu Bélgesi’ne ait 1967-2018
yillart arasindaki 52 yillik zaman araliginda yer alan yagis verileri kullanilmistir. Yagis verilerinin
degisim ve trendi normal (N), log-normal (LN), three-parameter log-normal (LN I11), Gamma (GAM),
Pearson type Il (P Ill), Gumbel, three-parameter Weibull (WE I11) and logarithmic logistic (LLO)
dagilimlar kullanilarak belirlenmistir. Bu dagilimlarin uygunlugu Kolmogorov-Smirnov (K-S),
Anderson-Darling and Cramér -von Mises testleri ile degerlendirilmistir. Bu uyum iyiligi testlerinin
kullanilmasiyla, her bir bolge i¢in aylik ve yillik yagislar i¢in en uygun dagilimlar belirlenmistir.

Anahtar kelimeler: Frekans analizi, olasilik dagilimlari, tahmin, uyum iyiligi testleri, Tiirkiye

Determination of the Distribution Function of Months and Annual Rainfall in Different

Regions of Turkey

Abstract

Probability density functions and precipitation frequency analyses play an important role in statistical
precipitation models and climate change assessments. Especially heavy precipitations are used in the
design of hydraulic structures to minimize or prevent the damages in settlements along the riversides.
Turkey has a diverse range of climates. Each region has specific climate characteristics. Therefore,
change in precipitations should be assessed separately for each region. In this study, 52-year
precipitation data covering the years 1967-2018 of precipitation stations in the Black Sea, Transitional
Area and Central Anatolia Climate Zone of Turkey were used. Change and trends in precipitation data
were assessed through the use of normal (N), log-normal (LN), three-parameter log-normal (LN I11),
Gamma (GAM), Pearson type 111 (P 111), Gumbel, three-parameter Weibull (WE I11) and logarithmic
logistic (LLO) distributions. The fit of these distributions to available data was checked with the use of
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various goodness of fit tests and Kolmogorov-Smirnov (K-S), Anderson-Darling and Cramér -von Mises

test. With the use of this goodness of fit tests, best fitting distributions were determined for monthly and
annual precipitations of each region.

Key words: frequency analyses, probability distribution, prediction, the goodness of fit tests, Turkey.
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Tiirkiye’nin Farkh Bolgelerindeki Yagislarin Mevsimsel ve Yilik Yagis Trendleri
Bilal Habesi OZKAYNAR?, Yunus AKDOGAN?, Saniye DEMIR®
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Ozet

Tiirkiye iklim degisikliginden en gok etkilenen Akdeniz havzasinda bulunmaktadir. Ozellikle, kurak ve
yarti-kurak alanlar iklim degisikligi ve su eksikligini i¢eren ciddi ¢evresel problemlere maruz
kalmaktadir. Tiim iilkelerde yagislarda goriilen degisimler farkli olmaktadir. Bazi yerlerde ¢ok, bazi
yerlerde ise azdir. En fazla degisimler mevsimsel yagis dagilimlarinm etkileyen ekstrem yagislarda
goriilmektedir. Bolgelere bagli olarak bu degisiklikler kuraklik ya da sel seklinde goriilmektedir.
Gelecekteki iklim sartlarinda bunlar daha sik ve daha yikici bir etkiye sahip olacaktir. Bu ¢aligmada,
Tiirkiye’nin farkl iklim kusagindaki 6 istasyona ait 1980-2018 uzun yillar yagis verileri kullanmlmustir.
Mevsimsel ve yillik yagislar1 analizinde Mann-Kendall ve Sen’s slope testi uygulanmaistir. Bu analizler
sonucunda, ilkbahar mevsiminde artig, sonbahar ve ki mevsiminde azalmalar gozlenmistir.

Anahtar kelimeler: Mann-Kendall testi, Sen’s slope testi, yagis trendi, iklimsel degisiklik,

Seasonal and Annual Precipitation Trends in Rainfall in Different Regions of Turkey

Abstract

Turkey is located in the Mediteranean basin most affected by climate change. In particular, arid and
semi-arid areas are subject to serious environmental problems including climate change and water
shortages. Changes in precipitation are different in all countries. It is less in some places while it is high
in some places. The greatest changes are observed in extreme precipitation affecting seasonal
precipitation distributions. Depending on the regions, these changes are seen as drought or flood. In
future climatic conditions, these will have a more frequent and more destructive impact. In this study,
the precipitation data of 6 meteorological stations between 1980-2018 were analyzed in different climate
zones in Turkey. Mann-Kendall and Sen's slope test was applied in the analysis of seasonal and annual
precipitation. As a result of these analyzes, it was observed that there was an increase in the spring
season and a decrease in the autumn and winter season.

Key words: Mann-Kendall test, Sen’s slope test, precipitation trend, climate change
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Ozet

Hipotez kontrolii yaparken kullanilan 6rnegin miimkiin oldugunca genis olmasi istenir. Ancak masraf
ve zaman gibi faktorler arastiriciy1 6rnek genisligini sinirli tutmaya zorlar. Ayrica bazi durumlarda 6rnek
genisligini gereginden biiyiik tutmak deney hatasinin da biiylimesine yol agabilir. Bu yiizden bilimsel
aragtirmalarda rneklerin optimal bir genislikte olmasi arzu edilir. Ornek genisligini belirlerken 6rnegin
¢ekildigi populasyonun ihtimal yogunluk dagilimi, birinci tip hata, ikinci tip hata, testin giicii ve etki
biiyilikliigli (6rnekleme hatasi) gibi faktorler dikkate alinir. Bu ¢alismada 6rnek genisligini belirlemede
dikkate alinan bu faktorler tartisilmis, bilhassa hipotezle tavsif edilen 6rmekleme dagiliminin normal
dagilim gostermesi 6n sart1 lizerinde durulmustur. Merkezi limit teoremine gore bu On sart érnek
genisligi sonsuza giderken gerceklesir. Ancak normal dagilim gdsteren populasyonlardan ¢ekilen
orneklerde daha kiigiik genisliklerle bu 6n sartin saglandigi bilinmektedir. Bu c¢alismada g¢esitli
dagilimlardan simulasyon yontemiyle {iretilen 6rneklerin ortalamalarinin dagiliminin normal dagilim
gosterip gostermedigi, degisen drnek genislikleri i¢in aragtirilmistir.

Anahtar kelimeler: Hipotez kontrolii, drnekleme hatasi, merkezi limit teoremi, similasyon

What Should be the Width of Samples Taken from Various Distributions in Hypothesis
Control?

Abstract

In testing hypotheses, the sample size is desired to be large as much as possible. However, some factors
like money and time force the researcher to work with the smaller samples. Besides sometimes too large
samples may cause the experimental error also too big. Therefore, in scientific researches the samples
are tried to have an optimal size. To assign the sample size there are some factors such as the probability
density function of the hypothetic population, the probabilities of the first and second type errors, the
power of the test and the sampling error (the size of the effect) to be taken into account.

In this study, these determining factors have been discussed, especially it is focused on the assumption
that hypothetic sampling distribution should be normal. According to the central limit theorem, this
assumption is realized when the sample size is infinitely large. However, even while the random samples
drawn from normal populations are smaller, the assumption is consistent. In this study, the sampling
distributions of the means of the random samples drawn from various distributions are simulated for
different sizes and detected if they are distributed normal.

Key words: Hypothesis checking, sampling error, central limit theorem, simulation
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Tavuklarda Yumurta Agirhig ile fliskili Genlerin Farkli Coklu Hipotez Test Yontemleri

ile Arastirilmasi
Umit BILGINER?, Burak KARACAOREN!
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Ozet

Tavukguluk sektorii giiniimiizde 6nemli bir endiistri olmus ve halen ilerlemeye devam etmektedir.
Tiirkiye’de tavukguluk sektorii siirekli biiyiiyen, ihracatimi hizli bir sekilde artiran, yogun is istihdami
saglayan ve tarimi destekleyen yapistyla Tiirkiye ekonomisine biiyiik 6l¢lide katki saglayan sektdrlerden
biridir. Bu aragtirmada tavuklarda yumurta agirhigr ile iliskili genler farkli ¢oklu hipotez diizeltme
yontemleri ile incelenmistir. Literatiirde tavuklarda yumurta agirligindan sorumlu genetik ve genomik
faktorlerle ilgili simirli sayida ¢alisma mevcuttur. Bu g¢alismanin materyalini Rhode Island 1rki
tavuklardan (n=1078) toplanan zamana dayali (baslangig, 28, 36, 56, 66, ve 72 haftalik ) yumurta
agirliklar1 ve 294.705 SNP olusturmaktadir. Genomik c¢alismalarda ¢ok fazla sayida hipotez testinin
yapilmasi TIP 1 ve TIP2 hatalarin miktarinin artmasina neden olmaktadir. Bu galismada goklu hipotez
test yontemlerinden: yanlis kesif orani, hochberg, bonferroni gibi yontemlere ait sonuglar genomik
analiz i¢in tartisilmistir.

Anahtar kelimeler: Genomik seleksiyon, genomik iligki c¢alismasi, yumurta agirhigi, tavukeuluk
sektort

Investigation of Genes Associated with Egg Weight in Chickens Using Different Multiple
Hypothesis Test Methods

Abstract

The poultry sector has been an important industry today and still continues to progress. The chicken
industry is constantly growing, increase exports quickly, providing employment intensive business and
the structure supporting the agricultural sector which is one of Turkey's economy on a large scale
contributed. In this study, genes associated with egg weight in chickens were examined using different
multiple hypothesis correction methods. There are limited studies in the literature on genetic and
genomic factors responsible for egg weight in chickens. The material of this study consists of time-
based (baseline, 28, 36, 56, 66, and 72 weeks old) egg weights and 294.705 SNPs collected from Rhode
Island breed hens (n = 1078). Excessive hypothesis testing in genomic studies leads to an increase in the
amount of TYPE 1 and TYPE 2 errors. In this study, the results of multiple hypothesis testing methods:
false discovery rate, hochberg, bonferroni, were discussed for genomic analysis.

Key words: Egg weight, genomic association study, genomic selection, poultry sector
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Sinop ili’nde Hava Sicakhiklarinin Istatistiksel Olarak Degerlendirilmesi
Bilal Habesi OZKAYNARY?, Saniye DEMIR?, Burhan GURLEYEN?, Hayati GONULTAS?

Tiirkiye Istatistik Kurumu, Cankaya, 06570, Ankara, Tiirkiye

?Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Toprak Bilimi, Tasliciftlik 60240, Tokat,
Turkiye

Ozet

Sinop iline ait 1971-2018 yillar1 arasindaki mevsimsel, aylik ve yillik sicaklik verileri analiz edilmistir.
Mann- Kendall analizi ile degisimin yonii, Sen’s slope ile olasilik dagilimlar1 belirlenmistir. 2040, 2065
ve 2090 yillar1 igin projeksiyon analizi yapilmistir. Analiz sonuglarina gore sicaklik giderek artmaktadir.

Anahtar kelimeler: Mann_Kendall, Sen’s slope, sicaklik, iklim degisikligi, projeksiyon

Statistical Evaluation of Air Temperature in Sinop Province

Abstract

Seasonal, monthly and annual temperature data of Sinop province between 1971-2018 were analyzed.
Probability distributions are determined with Sen’s slope; while determining the direction of change
with Mann-Kendall analysis. Projection analysis has been made for the years 2040, 2065 and 2090.
According to the analysis results, the temperature is gradually increasing.

Key words: Mann_Kendall, Sen’s slope, temperature, climate change, projection
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Producing Short-Term Forecasts of Turkish Gross Domestic Product: A Bottom-Up
Approach from the Demand Side

Baris SOYBILGEN!

YIstanbul Bilgi University, Santral Istanbul Kazim Karabekir Cad. No:2 Eyiipsultan 34060 Istanbul,
Trkiye

Abstract

Gross domestic product is a widely tracked indicator by all economic actors to assess the current
situation of the economy. However, national account statistics are released with a 10 to 13 weeks delay
in Turkey. Therefore, it is crucial to produce short-term predictions of national accounts using indicators
that are released with a shorter delay. Unlike the previous literature that only focuses on predicting
headline gross domestic product, we aim to predict gross domestic product through its demand-side
subcomponents indirectly in this study. To predict gross domestic product's subcomponents, we use
traditional linear methodologies and machine learning models such as lasso regressions, ridge
regressions, elastic net, bagged decision trees, random forests, boosted decision trees, dynamic factor
models, and bridge equations. After producing short-term predictions of each subcomponent, we
combine them according to their share in gross domestic product. We also predict headline gross
domestic product directly for comparison. Our results show that forecasting gross domestic product
directly yields slightly better results than forecasting indirectly. However, indirect predictions provide
more information about the current and future state of the economy. Our results also show that machine
learning models have better forecasting performance compared to traditional linear methods.

Key words: Dynamic factor model, forecasting, gross domestic product, machine learning, Turkey
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PISA 2018 Testi Tiirkiye Orneklemine Gore Ogrencilerin Egitim ve Sosyal

Faaliyetlerinde Dijital Cihaz ve internet Kullanimlarinin Degerlendirilmesi
Giilin DELIKANLIY, Dogan YILDIZ!

Y1ldiz Teknik Universitesi, Fen-Edebiyat Fakiiltesi, Istatistik Boliimii, Istanbul, Tiirkiye

Ozet

Aragtirma kapsaminda 2018 PISA Testi Tiirkiye Ornekleminin bilisim ve iletisim teknolojilerine
yatkinlik anket cevaplar1 baz almarak 6grencilerin dijital cihaz ve internet kullanimlan ilk olarak
cinsiyete, okul tiirlerine gére ve daha sonrasinda ise genel olarak ele alinmugtir. Analizler asamasinda
ki-kare bagimsizlik testi, giivenilirlik analizi, agiklayic1 faktor analizi ve son olarak coklu faktor
regresyon analizi uygulanmistir. Analizler sonucunda, erkek 6grencilerin kiz 6grencilere kiyasla dijital
cihazlara ve internete daha kolay eristikleri, dijital cihazlar1 ve interneti kullanmayi ise kiz grencilerin
daha cok sevdikleri ortaya ¢ikmistir. Kiz 6grenciler daha ¢ok kullanmayi isterken erisim oranlarinin
diisiik olmasi ise toplumsal cinsiyet esitsizliginin gostergesidir. Fen Lisesi ve Sosyal Bilimler Lisesi
Ogrencilerinin dijital cihaz ve internete erisim oranlarimin yiiksek olmasinin, egitimdeki basarilarinin da
yiiksek olmasini etkileyen etmenlerden biri oldugu sonucuna ulasilmistir. Ogrencilerin dijital cihazlara
olan sevgilerini etkileyen faktorlerin de dijital cihazlara olan ilgi, dijital cihazlardan ve internetten
edinilen tecrlibe, 6zgliven ve sosyal cgevreleri ile dijital cihazlar ve internet hakkindaki paylasimlart
oldugu sonucuna varilmigtir.

Anahtar kelimeler: Agiklayict faktor analizi, ¢oklu faktor regresyon analizi, dijital cihaz, internet,
PISA

Assessment Of Digital Device And Internet Use In Students’ Educational And Social
Activities According To PISA 2018 Test Turkey Sample

Abstract

In the scope of the research, 2018 PISA Test Turkey’s survey results about information and
communication technologies are taken as base and students’ digital device and internet usage
inclinations examined according to sexes and school type, and later generally. In the process, chi-square
independence test, reliability analysis, exploratory factor analysis and finally multi-factor regression
analysis were carried out. As a result of analyses, it is revealed that male students have more easy access
to the digital devices and internet, and female students love using digital devices and internet more.
Also, female students want to use digital devices more but the low access rates indicate gender
inequality. It is determined that students with high rate access to internet and digital devices at Science
High School and Social Sciences High School is one of the factors affecting the high success of
education. It is concluded that the factors affect students’ love for the digital devices are the interest, the
experience and self-confidence gained from digital devices and the internet, and the communication
they have with their social circle through them.

Key words: Digital devices, exploratory factor analysis, internet, multi-factor regression analysis, PISA
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Giris

Ekonomi ve toplumun ortak {irlinii olan bilgi birikiminin teknoloji sayesinde artis gostermesi Dijital
Cag’1 yani Bilgi Cagi’mi baslatmistir. 1900°1ii yillarla baslayan teknik kesifler dnce elektrigin ve
elektrikli aletlerin kesfi daha sonrasinda ise internetin kesfedilmesiyle kendini gelistirmis ve gliniimiizde
de gelistirmeye devam etmektedir.

Tarim, ekonomi, bankacilik, tip, astronomi ve daha bir¢ok sektorde etkisini gdsteren dijital
doniislim, tilkelerin kalkinmasinda ve gelismesinde biiyiik rol oynamaktadir. Dijital ¢aga onciiliik eden
ve yenilikleri yakindan takip eden iilkeler fark yaratmakta ve bu farki artirmak icin dijital yatirimlarini
giiclendirmektedir. Bu noktada 6zellikle dijital ¢agda biiyliyen ¢ocuklari anlamak hem toplum bilimi
hem de iilkelerin kalkinma planlarin1 yonlendirmeleri agisindan 6nemlidir. Bir 68renci dijital diinyaya
kendini ne kadar yakin hissederse, yasadigi toplumda ve dolayisiyla iilkede bulunduklari ¢aga ve
gelecege yonelik o derece gelisim gostermektedir.

Dijital cihaz ve internet kullaniminin kitlelerce yayginlasmasiyla hemen hemen yediden yetmise
her kesimden insanin hayat1 dijital diinyadan etkilenmektedir. Bu baglamda en ¢ok etkilenen kesimlerin
basinda, dijital diinyadaki yenilikler araciligiyla yasadig1 ¢ag1 ve diinyay: algilamaya ¢alisan, kendini
ifade etmek isteyen geng bireyler gelmektedir. Genglerin kendini tanima ve kesfetmede dijital {iriin ve
interneti bir ara¢ olarak gdérmeleri ile bilgiye ulasma asamasinda da sanal kaynaklar1 temel referans
olarak algilamalari, onlar dijital ¢agin en dnemli 6zneleri konumuna getirir. Dijital {irline ve internette
ulagilabilirlik durumlarina gore ev yasantilari, okul yasantilari ve sosyal yasantilari gibi hayatlarinin her
alaninda dijital diinyadan faydalanmaktadirlar. Dijital iirlin ve internete ulasilabilirlik konusunda ise her
geng bireyin esit sartlara sahip olmadigini goriiyoruz. Bu esit olmayan sartlarin nedeniyse;
sosyoekonomik, cografi konum, ebeveynlerin yagadiklari ¢aga karsi tutumlar1 ve benzeri faktorlerdir.
Geng bireyler arasindaki bu esitsizlik egitimlerine yansimakta ve toplumsal olarak kalkinmay1 saglayan
genglerin yeni diinyaya adapte olamamasiyla tilkelerin gelismislik seviyelerinin belirlenmesinde rol
oynamaktadir.

Ulkelerin gelecegi olarak goriilen gengler ve genglerin i¢inde bulundugu dijital doniisiim iilkelerin
gelisimine ydn veren etmenlerdendir. Ozellikle son donemlerde uluslararasi genis Olcekli test
uygulamalari, geng¢ bireyler lizerinde yapilan arastirmalarla iilkelerin egitim Kalitesini ilgilendiren
etmenleri belirleyerek egitim politikas1 ve yatirimlarina yon vermelerini saglar. Degisen ve gelisen
stratejileri ile {ilkelerin dijitallesen diinyada nerede olduklarini belirlemeleri ve giiclii iilkeler
konumunda yer alabilmeleri icin bu testleri diizenli olarak yapmalar1 ve analiz etmeleri gerekmektedir.
Ayrica testleri yorumlamak ve bu dogrultuda kararlar almak analiz etmek kadar 6nemlidir. Ulkelerin bu
noktada sik¢a bagvurdugu testlerden birisi olan PISA testi bu arastirmada ele alinacaktir (D6nmez,
2019).

Bu caligmada, en son yaymlanan PISA uygulamasi olan PISA 2018 testindeki Tiirkiye
ornekleminin bilisim ve iletisim teknolojilerine yatkinlik anket sonuglarindan elde edilen veriler
kullanilarak, Tiirkiye’deki geng¢ bireylerin dijital cihazlara ve internete olan yaklasimlarini
degerlendirmek ve dijital ¢aga ne kadar adapte olabildiklerini belirlemek amaglanmustir.

Literatiir Taramasi

Dijital Teknolojiye Yonelik Tutum Olcegi (Emine CABI, 2015): Makalede, Dijital Teknolojiye
Yonelik Tutum (DTYT) 6lgeginin gegerlilik ve giivenirlik ¢aligmasi konu olarak alinmistir. Orneklemi
2013-2014 egitim-O0gretim yilinda Ankara ili Yenimahalle ilgesine bagli bes farkli ortadgretim
kurumundaki 689 06grenci olusturmaktadir. Analiz asamasinda DTYT 6lgegine faktdr analizi
uygulanmis ve 39 maddeyi iceren sekiz faktorlii bir yapidan olustugu goriilmektedir. Makalenin
sonucunda sekiz faktorlii yapiyr olusturan faktorler “yetkinlik”, “sosyal aglar”, “derste teknoloji
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kullanim1”, “teknolojiye yonelik ilgi”, “benim ig¢in teknoloji”, “olumsuz yodnler”, “eglence amagl
kullanim” ve “bilingli kullanim” olarak adlandirilmistir. Son yillarda, 6grencilerin bos zamanlarini
cogunlukla bilgisayar aktiviteleri ile gegirdikleri goriilmiistiir (Cabi, 2015a).

Z. Kusagmn Dijital Teknolojiye Yonelik Tutumlar1 (Pmar ERTEN, 2019): Makalede, 2000
yilindan sonra diinyaya gelen ve teknoloji ile i¢ ige olan genglerin olusturdugu Z kusaginin dijital
teknolojiye yonelik tutumlari ele alinnugtir. Orneklemi 2017-2018 dgretim yilinda, Bingél ili Merkez
ilgesindeki farkli devlet liselerinde Ogrenim goren 318 Ogrenci olusturmaktadir. Arastirmada
ogrencilerin dijital teknolojilere olan tutumlarimni etkileyen faktorlerden cinsiyet, ailenin gelir diizeyi ve
ebeveyn egitim durumlari ele alinmistir. Ayn1 zamanda 6grencilerin kullandiklar1 dijital araglar1 hangi
amag dogrultusunda kullandiklar belirlenmistir. Arastirma sonucunda ele alinan faktorlerden, ailenin
gelir diizeyi faktoriine ve ebeveyn egitim durumu faktoriine bagli olarak 6grencilerin dijital teknolojiye
yonelik tutumlarinin degistigi, cinsiyet faktoriine bagli olarak herhangi bir degisimin olmadigi
belirlenmistir. Ogrencilerin miizik dinlemek ve indirmek, TV izlemek, internetten video izlemek ve
indirmek, sosyal aglarda gezinmek gibi aktiviteleri cogunlukla akilli cep telefonu, tablet ve diziistii
bilgisayar ile yaptiklar1 goriilmiistiir. Ayn1 zamanda 6grenciler dijital teknolojilerin kullanim amacina
gore hem hayati kolaylastirabilecegini hem de hayatlarini olumsuz yonde etkileyebilecegini goriis olarak
belirtmislerdir (Erten, 2019).

Dijital Cagin Ogreneni (Ebru ARDIC, Adnan ALTUN, 2017): Makalede arastirmacilar, teknoloji ile
i¢ ice, dijital cagin 6greneni olan Z kugagi 6greneninin 6zellikleri ile ilgili genellemeler ortaya ¢ikarmay1
amaglamislardir. Arastirma sonucunda elde edilen bulgular 1s181nda, Z kusagi 6greneninin teknolojiyi
bireysel yasam alanlarinda kullanmalarmin yaninda, arastirma yapmak, bilgi edinmek, yaraticilik,
yenilik, kariyer ve teknoloji becerilerini gelistirmek amaciyla da kullandiklar1 ortaya ¢ikmustir (Ardig
ve Altun 2017).

Dijital Yerli Cocuklarin Dijital Teknolojiye Yonelik Gériislerinin incelenmesi (Emine CABI,
2015): Makalede dijital yerli olarak tanimlanan 6grencilerin teknolojiye bakis agilari, sosyal ve egitim
hayatlarinda yer alan teknoloji ile ilgili griislerinin ortaya ¢ikarilmas1 amaglannstir. Orneklemi 2013-
2014 egitim- Ogretim yilinda Ankara ilindeki dort farkli ortadgretim kurumundan 103 6grenci
olusturmaktadir. Makalede igerik analiz yontemi kullanilmustir. Analizler sonucunda Ticaret Meslek
Lisesi Ogrencilerinin %95’inin okullarinda kullanilmak iizere tablet ve akilli tahta talep ettikleri
goriilmiistiir. Buna ek olarak dijital yerli ¢ocuklar egitimde teknolojinin daha ¢ok kullanilmasi
gerektigini, Youtube ve Twitter erisiminin engellenmesini bulytk bir sorun olarak gordiklerini
belirtmislerdir (Cabi, 2015b).

Gelecegin Isgiicii Olarak Z Kusagmn Dijital Teknolojiye Yénelik Tutumlar1 (Benan
YUCEBALKAN, Baris AKSU): Makalede arastirmacilar, Z kusagmin dijital teknolojiye yonelik
tutumlarini, yeni isgiiciinden beklenen yetkinlikler ¢ergevesinde anket yontemi ile gesitli kategorilere
gore belirlemeyi amaclamiglardir. Arastirma sonucunda, Z kusaginin dijital teknolojiye karsi
yetkinliklerinin, sosyal aglar1 aktif kullanma oraninin, derslerde teknoloji kullanimina sicak bakma
oraninin, teknolojiye yonelik ilgilerinin, teknolojinin bireysel gelisimlerine katkisinin, teknolojiyi
eglence amagli ve bilingli kullanma oraninin yiiksek oldugu sonucuna varilmistir (Yticebalkan ve Aksu,
2018).

Materyaller ve Ydntemler
Materyaller

Arastirmada, OECD’nin (Ekonomik Isbirligi ve Kalkinma Orgiitii) 2018 yilinda diizenlemis oldugu
PISA (Uluslararas1 Ogrenci Degerlendirme Programi) kapsaminda gergeklestirilen testteki anketlerden
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biri olan bilisim ve iletisim teknolojilerine yatkinlik anketinden elde edilen veriler ile ¢alisilmstir.
Calisilan veriler OECD PISA internet sitesinden (https://www.oecd.org/pisa/) elde edilmistir.

Kullanilan Analizler

Calismada Ki-Kare Testi, Giivenilirlik, A¢imlayict Faktor ve Coklu Dogrusal Regresyon Analizleri
SPSS programi kullanilarak yapilmustir.

Ki-Kare Bagimsizlik Testi; Parametrik olmayan istatistiksel yontemlerden ki-kare bagimsizlik testinde
ele alinan degiskenlerin, farkli 6lgiitlere ya da belirli bir amaca goére iki ya da daha ¢ok yonli capraz
tablo biciminde siiflandirilmas1 halinde, degiskenlerin belirlenen 6zellikleri arasinda iliskinin olup
olmadigi test edilir (Uzgoren ve Uzgdren, 2007).

Guvenilirlik Analizi; Bir dlgekte bulunmasi gereken en énemli 6zelliklerden birisi olan glvenilirlik,
ayni 6lgme aracina sahip 6l¢liimlerde elde edilen 6l¢lim degerlerinin tutarliliginin gostergesidir (Kilig,
2016).

Ac¢imlayic1 Faktor Analizi; A¢imlayici faktor analizinde, ¢ok sayida olan degiskenler arasindaki
iliskileri baz alarak az sayida faktor bulmak ve bu faktorler ile teoriler liretmek amaglanir (Buyukoztirk,
2002).

Coklu Dogrusal Regresyon Analizi; Coklu dogrusal regresyon analizinde, bir bagimli degisken ile
birden ¢ok bagimsiz degiskenin arasindaki islevsel iligski incelenmektedir. Analizin amaci, bagimli
degiskeni etkiledigi diisiiniilen bagimsiz degiskenlerin her birinin bagimli degiskeni ne kadar
etkilediklerini bulmak ve aralarindaki iliskiyi incelemektir (Bekiroglu ve ark., 2013).

Bulgular
Calismadan elde edilen bulgularin bir kismi bu bdliimde gosterilmistir.
Ki-Kare Bagimsizik Testleri

Calismada ‘Cinsiyet’ ile *Okul Tiirleri’ degiskenlerine ki-kare bagimsizlik testleri uygulanmistir.

Tablo 1. ‘Cinsiyet’ ile ‘Evde Tasmabilir Diziistii Bilgisayara Ulasilabilirlik’ I¢in Ki-Kare Testi

Evinizele kullanmaniz igin taginabilir diziisti
bilgisayar var mi?

Warve Var fakat
kullaniyorum  kullanmiyorum Yok Total
Cinsiyetiniznedir?  Kadn  Count 1618 312 1304 3324 Asymptatic
% within Cinsiyetiniz 48,7% 94% 419%  100,0% Significance
nedir?
% of Total 242% 47% 20,8% 49,7% Velue if (Z-S\ded)
Erkek  Count 1598 47 1337 3362 Pearson Chi-Square 18,904 2 000
% within Cinsiyetiniz 47,5% 12,7% 398%  1000%
nedin? Likelihood Ratio 19,067 2 000
% of Total 23.9% 6,4% W0%  503% Linear-by-Linear 198 i 656
Total Count 3216 739 2731 6666 Association
% within Cinsiyetiniz 481% 1,1% 408%  100,0% NofValid Cases f665
nedir?
% of Total 48.1% 11% 4068%  1000%

Ho: Cinsiyet degiskeni ile evde tasinabilir diziistii bilgisayara ulasilabilirligi ele alan degisken
arasinda istatistiksel agidan anlamli bir iligki yoktur.

Tablolara bakildiginda, kiz 6grencilerin %58,1‘inin, erkek Ogrencilerin ise %60,2’sinin
evlerinde tasinabilir diziistii bilgisayara ulasabildigi ve istatistiksel ac¢idan yaklasildiginda da iki
degisken arasinda anlamli bir iliski oldugu goriilmektedir. Sonug olarak, erkek 6grencilerin evlerinde
taginabilir diziistii bilgisayara ulasma imkani1 kiz 6grencilere gore daha fazladir.
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Tablo 2. ‘Cinsiyet’ ile ‘Evde Masaiistii Bilgisayara Ulasilabilirlik” Igin Ki-Kare Testi

Evinizde kullanmaniz igin masatisti bilgisayar var

m?
Varve Varfakat
kullanworum — kullanmiyorum Yok Total
cinsiyetiniznedir?  Kadin Count 1095 306 1830 3321 _
% within Cinsiyztiniz 330% 9% 51%  1000% Asymptofic
nedir? Significance
% of Total 16.3% 50% WA%  495% Value o (sided)
Erkek Count 1585 380 e 3383
% within Cinsiyetiniz 46,9% 1,2% 418%  1000% Parson ChSouare 1 2 i
neir? Likeihond Ratio 142254 1 00
% of Total 236% 57% 12%  505% T
Total Count 2680 776 3248 8704 NeariLinear 138478 1 il
%wihin Cinsiyztinz 00% 11,6% sman qopgy  SSUHEOD
nedir? NofValid Cases 6704
% of Total 400% 116% 484%  1000%

Ho: Cinsiyet degiskeni ile evde masaiistii bilgisayara ulasilabilirligi ele alan degisken arasinda
istatistiksel agidan anlamli bir iliski yoktur.

Tablolara bakildigina, kiz 6grencilerin %44,9‘unun, erkek 6grencilerin %58,1’inin evlerinde
masaliistii bilgisayara ulasabildigi ve istatistiksel acidan yaklasildiginda da iki degisken arasinda anlaml
bir iligki oldugu goriilmektedir. Sonug olarak, erkek dgrencilerin evlerinde masaiistii bilgisayara ulagsma
imkani kiz 6grencilere gore daha fazladir.

Tablo 3. ‘Cinsiyet’ ile ‘Internet Biiyiik Bir Kaynaktir’ I¢in Ki-Kare Testi

ligilendigim bilgileri buimak igin intarnat biryk bir kaynaidr.

Kesinlide Kesinlikz
katimyorum Kabimorum Eatiorum keablyorum Todal
Cingiveliniznedr?  Kadn  Counl m 365 1709 am a7
% within Cinsiyefint 15 &) 7, -
n;‘:1\||r?|r nsigting 0% 11.5% 10% 5% 1000% Asymmut\c
% of Total 15% 5T% %% 197% 474 Sigpificance
Erek Court n 542 116 89 3 Yoz o (it
S within Cinglyeting 0l% 169% 18 5% JN%  1000% Pearson Chi-5quare 64818 3 000
nedir? "
ot Total s 258 o WIS T Likelihood Rafio 65,102 3 000
Total Count 53 907 nn 1764 6N Linear-hy-Linear 20,448 1 000
% wilin Cinsipeliniz 8% 14.2% 493% s 1000% Association
mwdrt - . » ) N ofValid Cases 5Tt
% 0l Tolal B.1% 14.1% 495% % 1000%

Ho: Cinsiyet degiskeni ile ‘Internet biiyiik bir kaynaktir’ degiskeni arasinda istatistiksel agidan
anlaml1 bir iliski yoktur.

Tablolara bakildiginda, kiz 6grencilerin %81,5°1 interneti biiyiik bir kaynak olarak goriirken,
erkek Ogrencilerin ise %73,7’sinin interneti biiyiik bir kaynak olarak gordiigii ve istatistiksel agidan
yaklasildiginda da degiskenler arasinda anlamli bir iliski oldugu goriilmektedir. Sonu¢ olarak kiz
ogrenciler erkek dgrencilere gore daha fazla internetin biiylik bir kaynak oldugunu diisiinmektedirler.

Tablo 4. ‘Cinsiyet’ ile ‘Dijital Cihazlar1 Kullanmay1 Seviyorum’ i¢in Ki-Kare Testi

Dijital cifvazfan kullanmay seviyorum.

Faesinlide
Katfnryorum  Ksdlyorum  katlyorum Tedal
Clnsiyedniznedir? - Kadn  Coumt 26 3 1784 334 Eibl]
% withn Cinsiyeniz 1% 0 B 10004 Asymptote
nadi? Significance
% of Total 16% 51y 8% 121%  100% Valug d (2sided)
Erek  Count il LE) 1485 588 9 Pearson ChiSquars 51430 3 00
B within Cinsiyanne B7% 135% 457% Wik 1000% e ‘
nedir? Likelihood Ratio 51,502 3 000
% 0f [0t Lk A% Ti4% 15 A1 Unear-hy-Linear 0 i [T
Total Count 02 s 325 1622 6345 Association
% wilhin Cinsiveliniz 9% 11.1% .l 6T%  100.0%
nedie? NofValid Cases 6349
% of Tolal 1.9% 11.1% 1.2% 287%  100.0%

Ho: Cinsiyet degiskeni ile ‘Dijital cihazlari kullanmay1 seviyorum’ degiskeni arasinda istatistiksel
acgidan anlamli bir iliski yoktur.
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Tablolara bakildiginda, kiz 6grencilerin %82’si dijital cihazlar kullanmay1 seviyorken, erkek
ogrencilerin ise %77,8’inin sevdigi ve istatistiksel agidan yaklagildiginda da degiskenler arasinda
anlaml bir iliski oldugu goriilmektedir. Sonug olarak, kiz 6grenciler erkek dgrencilere gore dijital
cihazlar1 kullanmay1 daha ¢ok seviyorlardir.

Tablo 5. ‘Okul Tiirleri’ ile ‘Okulda Projeksiyon Cihazina Ulasilabilirlik® I¢in Ki-Kare Testi

Okulunuzda kullanmaniz igin projeksiyon var mi?

Varve War fakat
kullaniyarum kullanmiyorum Yok Total
Okultdrleri 2 Anadolu Lisesi Count 1227 658 1021 2907
9% within Okul tarleri 2 422% 22,7% 351%  1000%
% of Total 18,5% 10,0% 15,4% 43,9%
Mesleki ve Teknik Count ag1 425 673 2058
Anadolu Lisesi 9% within Okul tiirleri 2 46.7% 20,6% 32.7%  100,0%
% of Total 145% 4% 10,2% 311%
Gok Programli Anadolu Count g4 54 110 258
Lisesi % within Okul turleri 2 36,4% 20,9% 426%  1000%
% of Total 14% 08% 1,7% 39%
Ortaokul Count 4 6 8 18
9% within Okul tarleri 2 222% 33,3% 444%  1000%
% of Total 01% 01% 01% 03%
Fen Lisesi Count 15 63 44 222
% within Okul tarleri 2 51,8% 28,4% 198%  1000%
% of Total 17% 1,0% 0.7% 34%
Sosyal Bilimler Lisesi Count 129 70 24 223 Asymptatic
% within Okul tdrleri 2 578% 314% 10,8% 100,0% S\gmﬂpame
% of Total 1,9% 11% 0,4% 34% Value f (Q-S\dEd)
Anadolu Imam Hatip Count 373 203 324 500
Lisesi % within Okul tarleri 2 41.4% 22,6% 26,0%  100,0% Pearson Chi-Square 96,925 14 000
* ofTotal 5% 1% 15%  1a&% Likeioad Rafio mar 00
Anadolu Spor Count 15 7 12 34
LisestAnadol. Guzel % within Okul tirrleri 2 41% 20,6% 353%  100,0% Linarby Linzar 3340 1 68
% of Total 02% 01% 0.2% 0,5% Association
Total Count 2018 1487 2216 G621 N ofValid Cases 5621
9% within Okul tarleri 2 441% 22,5% 335%  1000%
% of Total 4341% 22,5% 335%  1000%

Ho: Okul tiirleri degiskeni ile okulda projeksiyon cihazina ulasilabilirligi ele alan degisken
arasinda istatistiksel agidan anlamli bir iligki yoktur.

Tablolara bakildiginda, okullarinda projeksiyon cihazina ulagma imkani en yiiksek iki okul tiirii
ogrencileri sirasiyla %89,2 oraniyla Sosyal Bilimler Lisesi dgrencileri ve %80,2 oraniyla Fen Lisesi
ogrencileri oldugu, istatistiksel agidan yaklasildiginda da degiskenler arasinda anlamli bir iligki oldugu

goralmektedir.

Tablo 6. ‘Okul Tiirleri’ ile ‘Okulda Etkilesimli Tahtaya Ulasilabilirlik’ i¢in Ki-Kare Testi

Okulunuzda kullanmaniz igin etkilegimli tahta var

mi?
Varve Var fakat
kullaniyorum kullanmiyorum Yok Total
Okultlrleri2  Anadolu Lisesi Count 2027 281 605 2013
% within Okul tirleri 2 63,6% 9,6% 208%  100,0%
% of Total 305% 42% 51%  439%
Mesleki ve Teknik Count 1234 264 565 2063
Anadolu Lisesi % within Okul tirleri 2 50.8% 128% 274%  100,0%
% of Total 18,6% 4.0% 85% 1%
Gok Programli Anadolu Count 152 28 82 262
Lisesi % within Okul tirleri 2 58.0% 10,7% 313%  100,0%
% of Total 2,3% 0.4% 1,2% 39%
Ortaokul Count 3 3 12 18
% within Okul tirleri 2 16,7% 16,7% 667%  100,0%
% of Total 0,0% 0.0% 0,2% 0,3%
Fen Lisesi Count 191 18 13 222
% within Okul tirleri 2 86.0% 81% 53%  1000% Sy
% of Total 2,9% 0,3% 0,2% 33% o
Sosyal Bilimler Lisesi Count 202 16 8 226 Slgnlﬂ.EaHEE
o within Okul tirleri 2 83,4% 1% 35%  1000% Value i (Lsided)
% of Total 30% 0.2% 1% 34% Pearson Chi-Square mes 14 000
Anadolu Imam Hatip Count 511 93 209 303
Lisesi % within Okul tirleri 2 56.6% 103% 331%  100,0% Likefinaod Rafio 50082 L 000
% of Total 1.1% 1.4% 45%  136% Linear-tiy-Lingar 8097 1 04
Anadolu Spor Count 24 4 7 35
;‘:ﬁ:“‘f:r”f‘ig‘s”‘ Glzel % within Okul tirleri 2 68.6% 1,4% 200%  100,0% :S;D\f;‘a;;ngases i
% of Total 0,4% 01% 0,1% 0,5%
Total Count 4344 707 1591 6642
% within Okul tirleri 2 65.4% 10,6% 240%  100,0%
% of Total 65.4% 106% 240%  100.0%

Ho: Okul tiirleri degiskeni ile okulda etkilesimli tahtaya ulasilabilirligi ele alan degisken arasinda
istatistiksel agidan anlamli bir iligki yoktur.
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Tablolara bakildiginda, okullarinda etkilesimli tahtaya ulagsma imkani en yiiksek iki okul tiirii
ogrencileri sirasiyla %96,5 oraniyla Sosyal Bilimler Lisesi 6grencileri ve %94,1 oraniyla Fen Lisesi
Ogrencileri oldugu, istatistiksel agidan yaklasildiginda da degiskenler arasinda anlamli bir iligki oldugu
goralmektedir.

Guvenilirlik Analizi

Calismada 20 degiskene giivenilirlik analizi uygulanmustir.

Tablo 7. Giivenilirlik ve Degisken-Toplam Istatistikleri

Degigken Dedigken Dedigkzn
Si\iqdi@inde Silir_wdiginde Silindidinde
Olgek Olgek Dizeltiimig  Cronbach's
Ortalamasi Waryansi Korelasyon Alpha
G11 52,293 109,808 510 827
522 52,075 109,508 555 826
G3i3 52,304 110,182 552 926
G44 52,313 109,584 46 926
GEE 52371 110,314 480 827
G677 5253 109,516 EES 926
fet:t: 52,207 108,018 (] 823
599 52,072 108,984 647 524
51010 52,179 108,372 681 523
G111 52,180 108,119 JGT6 823
G1212 52,481 108,083 584 825
51313 52,355 108,613 628 924
1414 52172 108,755 652 824
G1515 52,238 108,280 B 924
G1616 52,376 108,408 606 825
1717 52,282 108,415 645 524
G1818 52,347 108,820 638 924
- — 1919 52,370 108,780 577 525
Cronbach's Alpha Dedisken Sayis 52020 52264 108005 640 924
928 20 62121 52356 108,251 587 825

Tablolara bakildiginda, 6rneklem biiyiikliiglinlin ve soru sayisinin yeterli biiyiikliikte olmasindan
kaynakli Cronbach’s Alpha degerinin bire yakin bir deger almasi dolayisiyla 6lgtimlerin tutarliliginin
miikemmel oldugu ve Cronbach’s Alpha degerinin herhangi bir degisken silindiginde dnceki degerle
aralarinda analizi etkileyecek boyutta bir fark olmadigr goriilmektedir.

Acgimlayict Faktor Analizi

Giivenilirlik analizinde dl¢limlerin tutarliliginin mitkemmel olmasi sonrasi ayni 20 degiskene agcimlayici
faktor analizi uygulanmustir.

Tablo 8. Bartlett Kiiresellik Testi ve Ortak Faktor Varyanslar

Ortak Faktor Varyanslan

Baglangig Cikarilrms

G111 1,000 Naul=]

G22 1,000 VB2

=33 1,000 JB1T

Ga4 1,000 GO

G55 1,000 Ni=F:t

GTT 1,000 520

Gas 1,000 G695

Gag 1,000 JGa3

G1010 1,000 752

G1111 1,000 Arci=]

G1212 1,000 N1=1]

= = G1313 1,000 LG9z
Kaiser-Meyer-Olkin Orneklzme Yaterliliginin Olpisi 840 G14a14 1,000 623
" . . " w G1515 1,000 708
Banllett Kiiresellik Testi  Yaklagik Ki-Kare Degeri 76218900 s1616 1+ 000 ‘sas
Serbestlik Deracesi 190 171y 1.000 629

G1818 1,000 698

Anlamiilik 000 G1919 1,000 603

G2020 1,000 742

2121 1,000 693
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Ho: Tiim korelasyon katsayilar1 sifirdir.

Tablolara bakildiginda, KMO yeterlilik olciisiiniin bire ¢ok yakin bir deger almasi faktor
analizinin miikemmel bi¢cimde kullanilabilecegini ayrica Bartlett kiiresellik testinin istatistiksel agidan
anlaml1 ¢ikmasi degiskenlerin aralarinda iliski oldugunu ve degiskenlerin faktorlenebilmesinde higbir
sorun olmadigini, her bir degiskenin ¢ikarilmig ortak yiiklerinin 0,50°den yiiksek olmasi ise
degiskenlerin her birinin genel varyansi agiklayabilirliginin yeterli diizeyde oldugunu gostermektedir.
Tablo 9. A¢iklanan Toplam Varyans

Aciklanan Toplam Varyans

Baglangigc Ozdederleri Faktérlestirme Sonras) Dederler Rotasyon Sonras) Dederler
“aryans Kiamualatif Varyans Kamaualatif Waryans Kamaualatif
Bilesen Toplam  Yozdesi Yiizde Toplam  Yizdesi Yizde Taplam Yizdesi Yizde
1 8,585 42,924 42,924 8,585 42,8924 42,924 3,369 16,843 16,843
2 2,004 10,022 52,946 2,004 10,022 52 946 3,351 16,757 33,600
3 1,418 7,092 60,0328 1,418 7,092 60,038 3,224 16,418 50,018
4 1,210 6,052 66,091 1,210 6,052 66,091 3,214 16,072 66,091
5 692 3,462 69,552
& 641 3,203 72,756
T 548 2,74 75,497
8 534 2,669 78,167
=] 510 2,550 80,716
10 A63 2,313 83,029
1 A53 2,285 85,294
12 421 2,103 87,397
13 365 1,827 89,224
14 J3E2 1,810 91,0324
15 ,354 1,768 92,802
16 324 1,620 94,422
17 ,306 1,530 95,952
18 ,298 1,489 97,442
19 27T 1,386 98,827
20 ,235 1,173 100,000

Tabloya bakildiginda, 4 faktoriin etkili oldugu ve bu faktérlerden, birinci faktoriin %42,92°lik,
ikinci faktorin %210,02’lik, Uclincu faktorin %7,09’luk ve son olarak dérdincl faktérin %6,05°lik
aciklanabilirlige sahip oldugu ayrica faktdrlerin toplam varyansin %66,09 unu agikladig goriilmektedir.

Tablo 10. Rotasyonlu Bilesen Matrisi
Rotasyonliu Bilesen Matrisi

Bilegen
1 2 3 4

214 194 162

186 163 133
1818 280 191 140
G1919 182 175 168
G1717 276 226 a8
1212 216 182 084
G1616 269 ATT ,083
G1313 263 a2 133
G1515 223 282 168
G1414 185 247 ,300
G1010 ,200 252 776 213
G1111 232 242 768 1848
Gaa 238 207 735 234
e l=]] 27 193 723 341
GTT 185 184 648 1649
G11 103 112 184
G55 159 063 144
33 57 136 a7
G44 211 121 162
G22 077 190 252
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Dondiiriilmils faktor yapisinda faktorlerin arasinda bir iliski beklenmedigi i¢in ortogonal rotasyon
¢esitlerinden varimax metodu kullanilmis olup, rotasyonlu bilesen matris tablosuna bakildiginda
degiskenlerin birbirinden bagimsiz 4 faktore dagildig: goriilmektedir.

1.Faktor: Paylasim Faktorii: Sosyal ¢evre ile dijital cihaz ve internet paylagimlari

2. Faktor: Ozgiiven Faktori: Dijital cihazlar ve yazilim programlari ile ilgili 6zgiiven
3. Faktor: Tecrube Faktord: Dijital cihazlar ile ilgili edinilen tecriibe

4. Faktor: Tlgi Faktorii: Dijital cihazlara ve internete duyulan ilgi

Coklu Dogrusal Regresyon Analizi
Faktor analizinde olusan 4 faktore regresyon analizi uygulanmustir.

Tablo 11. Anova ve Katsayilar

Katsaylar
Standardize Standardize
Olmayan Katsaplar — Katsaylar Colinearly Stafisics
ANOVA Model B SiHfa  Bel t Anlamilik Tolerans WP
Kareler Kareler 1 (Sabif 13 CATH oo

Hodel Toplami  df  Oralamas  F  Anlamiik mmen 05 03 0 LM 06 59 1
1 Regrasyon 2430087 4 609772 1938602 000 wibe 186 M4 11475 o AW 106
Artik 2164622 6885 315 iy o B3 5980 m 2]
Toplam 4604 709 6589 pajagm 0% 03 0% 1 Mg Eum

Ho: Bo=P1=P2=Ps= P4=0
Anova tablosuna bakildiginda istatistiksel agidan modelin anlamli oldugu goriilmektedir.

Standartlagtirnllmamis katsayilara bakildiginda bagimsiz degiskenlerin her birinin bagiml
degiskeni pozitif yonde etkiledigi ve her birinin istatistiksel agidan anlamli oldugu buna ek olarak doért
degiskenin de VIF degeri 5’ten kiiciikk oldugu i¢in degiskenlerde ¢oklu dogrusal baglanti sorunu
olmadig1 goriilmektedir.

Model: Sevgi = 0,285 + 0, 036Xézgiiven + 0,166 X Tecriibe + 0,748 Xflgi + 0,031 X Paylasim
Tablo 12. Model Ozeti

Tahmin

R Dizeltilmig Standart

Model R Kare R Kare Hatasi
1 728 530 529 5608

Sonug

Erkek 6grencilerin kiz 6grencilere kiyasla dijital cihazlara ve internete daha kolay eristikleri, dijital
cihazlar1 ve interneti kullanmayi ise kiz 6grencilerin daha ¢ok sevdikleri ortaya ¢ikmistir. Kiz 6grenciler
daha c¢ok kullanmay1 isterken erisim oranlarinin diisiik olmasi ise toplumsal cinsiyet esitsizliginin
gostergesidir.

Fen Lisesi ve Sosyal Bilimler Lisesi 6grencilerinin dijital cihaz ve internete erisim oranlarinin
yiiksek olmasinin, egitimdeki basarilarinin da yiiksek olmasini etkileyen etmenlerden biri oldugu
sonucuna ulasilmustir.

Ogrencilerin dijital cihazlara olan sevgilerini etkileyen faktorlerin de dijital cihazlara olan ilgi,
dijital cihazlardan ve internetten edinilen tecriibe, 6zgiiven ve sosyal cevreleri ile dijital cihazlar ve
internet hakkindaki paylasimlari oldugu sonucuna varilmstir.
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Experimental Design and Use of SPSS in Agricultural Research
Meral DOGAN?

'Harran University, Graduate School of Natural and Applied Sciences, Department of Horticulture
Sanhurfa, Turkey

Abstract

Experiment can be defined as a process or process applied to test the effect of various conditions under
control on unknown characteristics of experimental units. Experimental design is the regulation of these
controlled conditions to which experimental units will be exposed. Experimental design is used in many
different areas. In scientific research in the agricultural field, it is very important to conclude and sustain
the study in line with its objectives. Therefore, in the studies to be carried out, planning and design of
the experiment, conducting the experiment and obtaining the data, data analysis and interpretation of
the results are required. Otherwise, the scientific aspects of the research remain weak. Various statistical
programs are used for data analysis. SPSS is one of the statistics programs widely used in agricultural
research. Working on data is a complex and time-consuming process, but SPSS can easily process and
use information with the help of some techniques. These techniques are used to analyze, transform, and
generate the characteristic pattern between different data variables. In addition, the output can be
obtained by graphical representation so that the user can easily understand the result. In this study, it is
aimed to be a resource for future studies by using various agricultural researches, examining
experimental designs in agricultural research and determining the possibilities of using SPSS.

Key words: Agricultural research, statistics, experiment design, SPSS
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Drug Eluting Stents versus Bare Metal Stents in Patients with ST-Elevated Myocardial

Infarction
Dr.Etleva LLAGAMI?, Dr.Endri RACO?, Dr.Kleida HAXHIY, Dr.Oriana ZACAJ*

Polytechnic University of Tirana, Faculty of Mathematical Engineering and Physical Engineering,
Albania

Abstract

Drug eluting stents (DES) were developed to reduce the growth of scar tissue. In order to compare the
benefits and harms of DES versus bare metal stents, BMS, a study was performed on 636 patients of the
University Medical Center of Tirana “Mother Teresa”, who were diagnosed with ST-elevated
myocardial infarction (STEMI). Statistical analysis showed no evidence of a difference between stent
types regarding all-cause mortality and major cardiovascular in-hospital events. Follow-up procedures
took place 3 months after discharge, using a standardized protocol that included outpatient visits,
telephone contacts, and recordings of cardiac events. The primary end point was all-cause mortality.
Cardiovascular deaths, re-infarctions, and repeated target vessel revascularizations (TVVRs) were defined
as major adverse cardiac events (MACEs). During long-term follow-up, any events of stroke, heart
failure-related re-hospitalizations, and MACEs were noted. The risk of re-infarction was slightly lower
in those treated with a DES compared to a BMS (6.3% compared to 5.1%). A similar trend was observed
in cases of target vessel revascularization (5.5% compared to 4.3%). So, this current study suggests that
using DES rather than BMS may reduce the need for future coronary procedures. However, there is no
evidence to support claims, that it saves lives or reduces major adverse cardiovascular events.

Key words: DES, BMS, STEMI, Kaplan-Meier, log-rank test

Introduction

Two types of stents are used when dealing with coronary problems: Bare Metal Stents (BMS) and Drug
Eluting Stents (DES). Nowadays DES designs have rendered the rate of major cardiac events so low
that physicians generally lean towards using DES to treat patients previously considered at higher risk.
A definitive randomized study was done in Albania, where not only DES, but also BMS were implanted,
S0 as to give more clear-cut answers on this topic.

Methods

636 consecutive patients with STEMI* (531 men and 105 women with a mean age of 63.82, range: 30-
85 y.), who were admitted to the Cardiology Center of the “Mother Teresa” University Medical Center
of Tirana between April 2019 and December 2019, took part in this prospective study. The study
inclusion criteria were:

ST-segment elevation >1 mm in at least 2 contiguous electrocardiographic (ECG) leads or new
left bundle branch block with increasing cardiac enzymes twice the upper limit of normal within 12
hours of symptom onset,

Treatment with primary stent implantation (PSI).

*ST-elevated myocardial infarction (STEMI).
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Coronary angiography, primary angioplasty and stenting

Initial medical therapy during STEMI consists of oxygen administration, antiplatelet therapy (aspirin,
thienopyridines and glycoprotein 1lb/l11a inhibitors), anticoagulation (heparin or bivalirudin), anginal
pain relief with nitrates and morphine, and beta-blockade. Medical therapy upon hospital discharge may
include ACE inhibitors, angiotensin receptor blockers, aldosterone antagonists and HMG CoA reductase
inhibitors.

All patients received chewable 300 mg aspirin and 600 mg clopidogrel before coronary
angiography. The patients’ angiographic data were obtained from the cardiac catheterization laboratory
records. Emergency coronary angiography and angioplasty were performed by the percutaneous femoral
approach. The contralateral artery was first injected, and after visualizing the coronary arteries, 2.5 mg
of nitrate was injected into the infarct-related artery (IRA) to rule out possible coronary spasm.

After angioplasty, all patients were admitted to the intensive care unit (ICU), where 100 mg of
aspirin and 75 mg of clopidogrel were continued in all patients. The use of glycoprotein lib/Illa
inhibitors was left to the discretion of the operator. Concomitant medical treatment with statins,
angiotensin-converting enzyme inhibitors, and B-blockers was given.

Follow - up

Follow-up procedures took place 3 months after discharge, using a standardized protocol that included
outpatient visits, telephone contacts, and recordings of cardiac events. The primary end point was all-
cause mortality. Cardiovascular deaths, re-infarctions, and repeated target vessel revascularizations
(TVRs) were defined as major adverse cardiac events (MACEs). During long-term follow-up, any
events of stroke, heart failure-related re-hospitalizations, and MACEs were noted.

Statistical Analysis and Results

The studied population was divided into 2 groups according to the type of stent implanted. Patients with
a recent DES stent placement were defined as DESgroup (n =351), those with a recent BMS stent
placement as BMSgroup (n =285).

To examine which stent is used more often in older patients with STEMI (with higher bleeding
risks, warranting a minimized duration of dual antiplatelet therapy after percutaneous coronary
intervention), the age variable was divided in two categories: patients younger than 65; and those older.

Parametric comparisons of numbers of patients with a recent BMS stent placement or DES in two
age-groups were performed with a 2-tailed Student t test.

Table 1. Types of stent and age-group

Types of stents and age-groups
Age < 65 Age > 65
(A) (B)
Count Column N % Count Column N %
Stent DESgroup 189 55.8% 162 54.5%
BMSgroup 150 44.2% 135 45.5%

Results are based on two-sided tests. For each significant pair, the key of the category with the smaller column
proportion appears in the category with the larger column proportion.

Significance level for upper case letters (A, B, C): .01

Significance level for lower case letters (a, b, c): .052

a. Tests are adjusted for all pairwise comparisons within a row of each innermost subtable using the Benjamini-
Hochberg correction.

Two types of stents had statistically the same rate of use in each age-groups (p-value=0.687).
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To study the effect of type of stents in mortality and in major adverse cardiac events during the
hospitalization, Pearson Chi-Square Tests were used (Table2, Cardiovascular death and MACE in
hospitalization). In Table2, cardiac death and MACE variables were expressed as percentages of cases
and 95% confidence interval of percentages.

¥?= 1.316, p-value=0.251 in test of independence of cardiac death by stent type and ¥?= 0.802,
p-value=0.371 in test of independence of major adverse cardiac events by stent type proved there is no

significant role of this factor in mortality or in MACE hospitalizations.

Table 2. Cardiovascular Death and MACE in Hospitalization

Stent
BMS DES
Count Column | 95.0% 95.0% Count | Column 95.0% 95.0%
N % Lower Upper CL N % Lower CL Upper CL
CL for | for Column for Column for
Column N % N % Column N
N % %
Cardiac death 12| 3.4% 1.9% 5.7% 15 5.3% 3.1% 8.3%
Stroke and re- 30 | 9.14% 6.9% 13.1% 19 8.6% 7.3% 10.7%
hospitalization

During follow-up procedures, any events of stroke, heart failure-related re-hospitalizations, and
MACEs were noted, thus creating two new variables: cardiovascular death (follow-up) and MACE
(follow-up). Once again, using Pearson Chi-Square Tests on these variables, Table 3(Cardiovascular
death and MACE follow-up) showed us that the type of stent in major adverse cardiac events during
long-term follow-up (x>= 0.012, p-value=0.914) does not play a significant role.

Table 3. Cardiovascular Death and MACE Follow-up)

Type of stents
BMS DES

95.0% 95.0% 95.0% 95.0%

Lower Upper Lower Upper
Count Column CL for CL for | Count Column CL for CL for

N % N %

Column | Column Column | Column

N % N % N % N %

Cardiovascular | 100 | o | 5700 | 1306 | 48% 3 | 11% | 03% | 3.0%

death f.u

MACE f.u 1.00 | 27 7.8% 5.3% 10.9% 24 8.5% 5.7% 12.2%

The risk of re-infarction was slightly lower in those treated with a DES compared to a BMS (y?
=3.7925, p -value =0.054). The percentage of re-infarction was 5.1% of all cases of DES implantation,
and it was 6.3 % in the cases of BMS implantation. The percentage of target vessel revascularization
(TVR) was statistically lower in DESgroup (4.3 %), compared to 5.5% of TVR in BMSgroup (y* =3.76,
p -value =0.059).

How do these two types of stents affect the probability of cardiovascular problems?

To answer this question, it is necessary to define "lifetime" (a variable that defines the period of
time, during which a STEMI patient has not had any cardiovascular problems after stent implantation).
Using Kaplan Meier curves of Log Survival Function (Figure 1) and log-rank tests (Table 4), we noticed
that there was not any significant difference between the two graphs. So, we concluded that the type of
stent does not play a notable role in the health conditions of cardiac patients.
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Figure 1. Kaplan-Meiler Graph of Log Survival Function by Type of Stent

Table 4. Three Tests for Difference in Survival Data

Overall Comparisons

Chi-Square df Sig.
Log Rank (Mantel-Cox) .169 1 .681
Breslow (Generalized Wilcoxon) .228 1 .633
Tarone-Ware .198 1 .657
Test of equality of survival distributions for the different levels of Stent DES.

Conclusion

These findings indicate that the there is no evidence to support the claim, that Drug Eluting Stents
(DES) save lives or reduce major adverse cardiovascular events in the hospital or in follow-up
outcomes, when treating patients with STEMI who were undergoing primary PCI.

The risk of re-infarction was slightly lower in those treated with a DES compared to a BMS. A
similar trend was observed in cases of target vessel revascularization. Thus this study suggests that using
DES rather than BMS may slightly reduce the need for future coronary procedures.
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Uncertainty of the Claims Development Result in the Chain Ladder Method for
Compulsory Motor Insurance

Kleida HAXHIY, Endri RACO?, Etleva LLAGAMI?, Oriana ZACAJ!

Polytechnic University of Tirana, Faculty of Mathematical Engineering and Physical Engineering,
Albania

Abstract

The analysis of the uncertainty of the observable claim development result is important for the claims
calculation reserve. The distribution free chain ladder method estimates the total ultimate claims
amounts at time n after updating the information at time n+1. The observable claims development at
time n for the accounting year (n, n+1) is the difference between the two successive best estimate
prediction for the ultimate claims. In this paper we’ll analyze the uncertanty of the observable claims
development for the compulsory motor insurance.

Key words: Claim development, Chain Ladder Method, analysis of the uncertainty
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Etlik Piliclerde Baz1 Agirlik ve Kan Parametreleri Arasindaki Mliskinin Kanonik

Korelasyon Analizi ile Incelenmesi
Emine BERBEROGLU?, Eylem YILDIZ KURNAZ?

Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, Tasiciftlik, Tokat, Tiirkiye
2Bolu il Tarim ve Orman Miidiirliigii, Mudurnu lge Miidiirliigii, Mudurnu, Bolu, Trkiye

Ozet

Bu ¢alismada etlik pili¢lerde baz1 agirlik ve kan parametreleri arasindaki iligkiler kanonik korelasyon
analizi ile incelenmistir. Bu amagla Gaziosmanpasa Universitesi Tarimsal Uygulama ve Arastirma
Merkezinde sicaklik stresi lizerine yapilan bir ¢alismada kullanilan Ross 308 1rkina ait etlik pili¢in bazi
agirlik ozellikleri ile X degisken kiimesi canli agirlik, kalp agirligi, karaciger agirligi ve abdominal yag
agirligi; kan parametreleri ile Y degisken kiimesi glikoz diizeyi, kolesterol diizeyi ve hematokrit
degerleri olmak iizere iki kiimeye ayrilmistir. Yapilan arastirmada, ele alinan ozellikler arasinda
hesaplanan en biyuk Pearson korelasyon katsayisi 0.469 olarak karaciger ve kalp arasinda
hesaplanmustir. {1k kanonik degisken ¢iftleri arasinda hesaplanan en biiyiik kanonik korelasyon katsayisi
ise birinci kanonik degisken cifti arasinda 0.600 olarak hesaplanmistir (P<0.01). Arastirma bulgularina
gore karaciger agirligi kanonik agirliklara (0.821) ve kanonik yiiklere (0.804) en biiyiik katkiy1 karaciger
agirhgr degeri yaptigi i¢in kan parametrelerini tahmin etmede bir kriter olabilecegi sonucuna
ulagiimisgtir.

Anahtar kelimeler: Degisken kiimesi, etlik pili¢, kanonik korelasyon, kanonik degisken, kan
parametreleri

Investigation of the Relationship Between Some Weight and Blood Parameters in
Broiler Chicken by Canonical Correlation Analysis

Abstract

In this study, the relationships between some weight and blood parameters in broiler chickens were
examined by canonical correlation analysis. For this purpose, Ross 308 data obtained from a study on
temperature stress in Gaziosmanpaga University Agricultural Research Center were used. Data were
divided into two clusters: some weight characteristics of broiler chickens and X variable set (live weight,
heart weight, liver weight and abdominal fat weight) blood parameters and Y variable set (glucose level,
cholesterol level and hematocrit) values. In the study, the largest Pearson correlation coefficient
calculated between the properties was calculated as 0.469 between liver and heart. The largest canonical
correlation coefficient calculated between the first pair of canonical variables was found to be 0.600
between the first pair of canonical variables (P <0.01). According to the findings of the study, canonical
weights (0.821) and canonical loads (0.804) made the highest contribution to liver weight. Therefore, it
could be a criterion for estimating blood parameters.

Key words: Blood parameters, broiler, canonical correlation, canonical variable, variable set
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Tiirkiye'de Siit Sigirlarindan Uretilen Siit Miktarinin Bulamk K-Ortalamalari

Analiziyle Degerlendirilmesi
Yalgin TAHTALIY, Soner CANKAYA?, Liitfi BAYYURT?, Samet Hasan ABACI®

Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Zootekni Béliimii, Tokat, Tiirkiye

20Ondokuz May1s Universitesi, Yasar Dogu Spor Bilimleri Fakiiltesi, Samsun, Tiirkiye
*Ondokuz May1s Universitesi, Ziraat Fakiiltesi, Zootekni BOlimii, Samsun, Turkiye

Ozet

Bu ¢alismanin amaci Tiirkiye’nin 12 farkli TR bdolgesinde siit sigirciligindan iretilen siit miktarinin
Bulanmik K-ortalamalar kiimeleme algoritmalarin1 kullanarak kiimeleme yapmaktir. Calismada
kullanilan veriler 2004-2019 yillar1 arasinda Tiirkiye Istatistik kurumundan alinmistir. Analiz sonucunda
olusan 4 kiime sirasiyla; Glineydogu Anadolu-TRC, Kuzeydogu Anadolu-TRA, Orta Anadolu-TR7 ve
Bat1 Anadolu-TR5 1. kiimede; Ege-TR3, Dogu Karadeniz-TR9, Akdeniz-TR6, Ortadogu Anadolu-TRB
ve Bati Karadeniz-TRS 2. kiimede; Istanbul-TR1 3. kiimede; Bat1 Marmara-TR2 ve Dogu Marmara-
TR4 ise 4. kiimede olusmaktadir.

Anahtar kelimeler: Siit sigir1, siit miktari, kiimeleme analizi, Bulanik K- ortalamalari
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Hisse Senedi Fiyat Hareketlerini Prophet Zaman Serisi Modeli Ile Ongoriileme
Zeynep OZTURK?

'Artvin Coruh Universitesi, Hopa Iktisadi ve Idari Bilimler Fakiiltesi, Isletme Boliimii, Artvin, Tirkiye

Ozet

Bir zaman serisi modeli kurulumunda tatiller, insandan kaynaklanan kriz, savas gibi sok etki tarihleri,
eksik veriler, trenddeki degisiklikler ve aykir1 degerler gibi etkenler en uygun modeli bulma ve tahmin
yapma siirecini zorlagtirmaktadir. Tiirkiye’de de her gegen giin artan volatilite ve spekiilatif olaylar
neticesinde hisse senedi fiyat hareketlerini tahmin etme ve dngoriileme yapmak oldukca giictlr. Bu
nedenle, bu c¢aligmada, tatilleri ve istenilen tarihleri 6nsel bilgi olarak ele alan ve genellestirilmis
eklemeli bir model olan Prophet zaman serisi modeli metodoloji ve sonuglari ile sunulacaktir. R analitik
platformunu kullanarak 21.09.2018-21.09.2020 yillar1 arasinda giinliik alinan verilerle hisse senedi fiyat
hareketlerinin (XU100) gelecek tahmini yapilacaktir. Farkli tahmin modelleri ile karsilastirmak igin
istatistiksel performans élciisu kullanilacaktir.

Anahtar kelimeler: Hisse senedi fiyatlari, 6ngdriileme, Prophet, zaman serisi modeli, R programu,
zaman serisi modelleri
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The Impact of the Insurance Market to the Financial Stability in Albania
Oriana ZACAJ!, Kleida HAXHIY, Endri RACO?, Etleva LLAGAMI*

Polytechnic University of Tirana, Faculty of Mathematical Engineering and Physical Engineering,
Albania

Abstract

Since its liberalization in 1999, the insurance market has grown rapidly. Initially, the growth related to
the Motor TPL market segment. Later on, although not at the same pace, the other market segments
grew considerably. In 2019 the insurance market growth (GWP) was approximately 4.1% compared to
the year 2018. This continuous growth is reflected in both life and nonlife insurance business. The
consumer has started to feel attracted to other insurance like property or life insurance, which is
understandable in the view of the economic growth of Albania. But how does the insurance market
growth affect the Albanian financial market? In this presentation we’ll try to present the data reflecting
this impact.

Key words: Insurance market, GDP, financial market, Albania
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Independent and Dependent Proportion Comparisons
Ozgiir KOSKAN?, Asena KORKMAZ?, Duygu KASIKCI*

1Department of Animal Science, Faculty of Agriculture, Isparta University of Applied Sciences,
Isparta, Turkey

Abstract

Z test is generally used to compare two independent proportions. Two dependent proportions are the
comparison of the proportions that are reobtained from the same experimental unit at different times.
Proportions should be obtained from the same experimental units. In addition to the z test used for
comparing two dependent proportions, McNemar z test is also used for comparing two dependent
proportions. In the method of this study, z test was used to compare two independent proportions. Twin
births by districts were used as the independent variable. The twinning rate between 2013 and 2017 was
used as a dependent variable. For the comparison of two dependent proportions, McNemar z test was
used. The twinning rate of the same sheep in different years can be given as an example of two dependent
proportions. The result of this study showed that McNemar Z test statistics give very small p values
(significance), even though there is a little difference between proportions. McNemar test statistic values
were greater than normal because McNemar test evaluates the goodness of fit of the year. In McNemar
z test while proportions in different years are calculated, lots of data are lost. Therefore instead of
existing methods, new methods should be developed. These new methods should prevent very small
dependent proportions to be statistically significant. In the results, we found McNemar z value of
164.204, which is unrealistic and this shows that the development of new methods is necessary.

Key words: Compare two dependent proportions, compare two independent proportions, McNemar Z
test, Pirit sheep, Z test.
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Canonical Correlation and a Livestock Application
Ozgiir KOSKAN?, M. Burcu KOLCUOGLU*

!Department of Animal Science, Faculty of Agriculture, Isparta University of Applied Sciences,
Isparta, Turkey

Abstract

The purpose of this study was to apply and interpret canonical correlation analysis, one of the
multivariate statistical methods, in the field of animal husbandry. The variables used in the study were
slaughter weight, hot carcass weight, cold carcass weight, bone weight, total meat yield, minced meat +
batch yield, valuable parts yield and processing loss, respectively. For each variable, considering the
values in the literature, a multivariate normal distribution data set resembling the original was created
by simulation method. In the study, the left variable set consisted of slaughter weight, hot carcass weight,
cold carcass weight, bone weight, whereas right variable set consisted of total meat yield, minced meat
+ batch yield, valuable parts yield and processing loss. Canonical correlations were found as 0.905,
0.330, 0.272, 0.016. Of the canonical correlations, 0.905 which is the highest of the canonical correlation
values was significant (p <0.01).

Key words: Multivariate, canonical correlation, analysis
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Altin Fiyatlarindaki Degisimin Farkli Regresyon Yontemleri ile Karsilastirnlmasi:

Covid-19 Pandemisi Etkisi
Adem TUZEMEN?, Selim CAM?

1Tokat Gaziosmanpasa Universitesi, I[iBF Isletme Boliimii, Tokat, Turkiye

2Sivas Cumhuriyet Universitesi Hastanesi Istatistik Birimi, Sivas, Tirkiye

Ozet

Yakin dénemde baslayip hala devam etmekte olan Covid-19 pandemisi kiresel ¢apta tim finansal
olaylar1 etkilemistir. Ulkelerin sahip olduklar1 para birimleri (diinya ¢apinda dolasim hakimiyeti olan),
enerji kaynaklar1 ve degerli madenlerde de beklenmeyen degisimler yasanmugtir. Covid-19
pandemisinin Tirkiye’deki altin fiyatlar1 lizerinde yaptigi degisimi modellemek adina yapilan bu
calismada 01.2014-09.2020 donemindeki aylik veriler kullanilmistir. Analiz agsamasinda parcali
regresyon ve lineer olmayan regresyon yontemleri kullanilmistir. Boylelikle her iki yontemin altin fiyati
tahminlemedeki sonuglar1 ve model olusturmadaki basarisi incelenmistir. Arastirmanin sonucunda,
pargali regresyon modeli ile lineer olmayan regresyon modelleri arasinda farkin oldugu goriilmiistiir.
Karsilastirmada temel alinan R2, MSE, F istatistikleri kullanilmustir. Pargali regresyon modeli sonuglari
incelendiginde R? ve F istatistiklerinin lineer olmayan regresyon modeline gore daha yiiksek, buna
karsilik MSE degerinin ise daha diigiik hesaplanmustir.

Anahtar kelimeler: Parcali regresyon, lineer olmayan regresyon, altin, diigiim

Comparison of the Change in Gold Prices with Different Regression Methods: Covid-19
Pandemic Effect

Abstract

The Covid-19 pandemic, which started recently and is still ongoing, has affected all financial events
globally. Unexpected changes were also experienced in the currencies of the countries (which are
dominated by worldwide circulation), energy resources and precious metals. Covid-19 of the pandemic,
to model the changes made on the price of gold in Turkey as requested in this study, monthly data was
used in the period 01.2014-09.2020.Piecewise regression and nonlinear regression methods were used
in the analysis phase. Thus, the results of both methods in forecasting gold prices and their success in
modeling were analyzed. As a result of the study, it was seen that there is a difference between piecewise
regression models and nonlinear regression models. Statistics based on R, MSE, F were used for
comparison. When the piecewise regression model results were examined, the R? and F statistics were
calculated higher than the nonlinear regression model, whereas the MSE value was found to be lower.

Key words: Piecewise regression, non-linear regression, gold, knot
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Laboratuvar Hata Miktarilarinin Istatistiksel Kalite Kontrol ve Delphi Yontemi ile

Azaltilmasi
Adem TUZEMEN?Y, Cagdas YILDIZ?

Tokat Gaziosmanpasa Universitesi, [IBF Isletme Boliimii, Tokat, Tiirkiye

Ozet

Saglik hizmetlerindeki hata miktar1 yaklasiminin, genel kalite yaklagimindakinden daha hassas oldugu
aciktir. Laboratuvar hatalar siiflandirma sistemine 2020 yilinda yeni bir hata maddesi eklenmistir. bu
maddenin, hastane bilgi sistemine eklenmesinden hemen sonraki hata miktarlar ile iyilestirme
sonrasindaki hata miktarindaki degisimi incelenmistir. Her ne kadar laboratuvar numunelerini hastane
bilgi sistemleri ile takip etmek miimkiinse de yeni bir degiskenin mevcut sisteme entegre edilmesi ayri
bir dikkat gerektirmektedir. Calismada kullanilan veriler 01.01.2020-20.09.2020 tarihleri arasindaki
donemi kapsamaktadir. Yeni hata maddesinin haftalik miktarlar1 ile yapilan caligmada, hatanin
azaltilmasina yonelik diren¢ noktalar1 bulunmustur. Bireysel yargilarin ve davraniglarin etkiledigi
diisiiniilen hata varligina yonelik Delphi yontemi kullanilarak odak grup gériismeleri yapilmstir. Ug
asamal1 Delphi caligmasinin, ilk asamasinda olas: sebepler odak gruba sorulmustur. ikinci asamada yiiz
yiize yapilan goriismelerde olasi direng sebepleri daraltilmistir. Ugiincii asamada ise 6nceki asamalarda
yer alan bilgiler dogrultusunda, hata miktarindaki azalmaya direng olusturan hususlar netlestirilmistir.
Delphi analizi sonucunda ortaya c¢ikan sebeplere yonelik iyilestirme c¢alismasi yapilmistir. Calisma
siireci boyunca veriler alinarak istatistiksel kalite diyagramlari ile siire¢ incelenmistir. lyilestirme
sonrast hata miktarlarindaki diisiisiin istatistiksel olarak anlamli oldugu hesaplanmistir. Sonug olarak,
istatistiksel kalite kontrol yaklagimi ve Delphi yonteminin bir arada kullanilmasi yardimiyla, laboratuvar
hatalar1 siniflandirma sistemine yeni dahil edilen bir maddenin hata miktarinin disiiriilmesi
saglanmugtir.

Anahtar kelimeler: Istatistiksel kalite kontrol, Delphi yontemi, laboratuvar hatalar1 smiflandirma
sistemi

Reduction of Laboratory Error Amounts with Statistical Quality Control and Delphi
Method

Abstract

It is clear that the amount of error approach in health care is more sensitive than the general quality
approach. A new error item was added to the laboratory errors classification system in 2020. The change
in the amount of error immediately after this item was added to the hospital information system and the
amount of error after improvement was examined. Although it is possible to follow laboratory samples
with hospital information systems, integrating a new variable into the existing system requires special
attention. The data used in the study covers the period between 01.01.2020-20.09.2020. In the study
with the weekly amounts of the new error item, resistance points were found to reduce the error. Focus
group interviews were conducted using the Delphi method for the presence of errors that were thought
to be affected by individual judgments and behaviors. In the first stage of the three-stage Delphi study,
possible reasons were asked to the focus group. In the second phase, possible reasons for resistance were
narrowed in face-to-face interviews. In the third stage, in line with the information in the previous stages,
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the issues that resisted the reduction in the amount of error were clarified. Improvement work has been
carried out for the reasons revealed as a result of the Delphi analysis. Throughout the study process, the
data were collected and the process was examined with statistical quality diagrams. The decrease in
error amount after improvement was calculated to be statistically significant. As a result, using the
statistical quality control approach and Delphi method together, it was ensured that the amount of error
of a new item included in the laboratory error classification system was reduced.

Key words: Statistical quality control, Delphi method, laboratory defect classification system
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Covid 19 Pandemisi Siirecinde BIST’te Islem Goren Perakende Ticaret Sirketlerinin

Finansal Performanslar Baglaminda Critic ve Copras Yontemleriyle Karsilastirilmasi
Ayse Elif YAZGAN?, Ozlem KARADAG AK!

Necmettin Erbakan Universitesi, Uygulamali Bilimler Fakiiltesi, Bankacilik Boliimii, Konya, Tiirkiye

Ozet

Calismanin amaci1 Borsa Istanbul (BIST) Ticaret Endeksi (XTCRT)’nde yer alan en taminmus alt1
perakende firmasinin 2018-2020 dénemleri arasindaki finansal performanslarinin pandemi siirecinde ne
derece etkilendiklerini incelemektir. Pandemi siireci 2019 yili sonunda basladigindan analizde
firmalarin 2. dénem verileri esas alinmigtir. Veriler, internet ortaminda firmalarin web sitelerinden ve
Kamuyu Aydinlatma Platformu (KAP) web sayfasindan elde edilmistir. Arastirmada kullanilan dokuz
adet finansal oran (Cari Oran, Likidite Orani, Aktif Devir Hiz1 Orani, Stok Devir Hizi Orani, Aktif
Karlilik Oran1, Oz sermaye Karlilik Oran1, Net Kar Marj1, Kaldirag Orani, Bor¢lanma Orani) mevcut
alan yazindan faydalanilarak se¢ilmistir. Caligmanin amaci dogrultusunda bu firmalarin finansal
performanslar1 Critic ve Copras yontemleri ile degerlendirilmistir. Calismada oncelikle 1995 yilinda
Diakoulaki ve arkadaglan tarafindan gelistirilen, ¢ok kriterli karar verme problemlerinde kriterlerin
onem agirliklarinin objektif olarak belirlenmesi i¢in Critic yontemi kullanilmistir. Daha sonra
Zavadskas ve Kaklauskas tarafindan 1996 yilinda gelistirilmis, kriter degerlerinin belirlenmesinde fayda
kriterinin iist diizeye ¢ikartilmasi ve maliyet kriterinin en diisiik seviyeye indirilerek degerlendirilmesi
icin kullanilan Copras yonteminden faydalanilmistir. Yapilan degerlendirme sonucunda Critic yontemi
ile elde edilen kriter agirliklarina gére en 6nemli 3 kriter 2018 yilinda sirasiyla Kaldirag Orani, Aktif
Devir Hiz1 Orani, Stok Devir Hiz1 Orani; 2019 yilinda Aktif Karlilik Orani, Bor¢lanma Orani, Aktif
Devir Hizi Orani; 2020 yilinda ise Borglanma Orani, Likidite Oranmi ve Kaldirag Orami olarak
belirlenmistir. Copras yontemine gore belirlenen finansal performansi en yiiksek olan 3 firma 2018
yilinda sirasiyla Carrefoursa, Bim ve Sok; 2019 yilinda Migros, Sok ve Adese; 2020 yilinda ise
Carrefoursa, Migros ve Adese olarak tespit edilmistir.

Sonug olarak 6zellikle bir¢ok iilkede belirli araliklarla getirilen sokaga ¢ikma yasaklar ile karantina
stireci gibi alinan birtakim 6nlemler, tiiketici davraniglarinda degisiklige neden olmustur. Bu durum ise
bir¢ok sektoriin yeniden sekillenmesine neden olmustur. Bu sektorlerin baginda gelen perakende ticaret
sektoriinde yer alan birgok firma ise pandemi siirecinde miisterilerine sunmus olduklari online aligveris
imkaniyla durumu lehlerine ¢evirmislerdir.

Anahtar kelimeler: BIST, Critic, Copras, Covid 19 pandemisi, perakende sektorii

Comparison of Retail Trade Companies with Critic and Copras Methods in Terms of

Financial Performances in the Period of Covid-19 Pandemic

Abstract

The purpose of the study is to examine the extent to which the financial performances of the six most
well-known retail companies in the Borsa Istanbul (BIST) Trade Index (XTCRT) between 2018-2020
were affected during the pandemic process. Since the pandemic process started at the end of 2019, the
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2nd period data of the companies were taken as basis in the analysis. The data were obtained from the
websites of the companies and the Public Disclosure Platform (KAP) website in the internet
environment. The nine financial ratios used in the study (Current Ratio, Liquidity Ratio, Asset Turnover
Ratio, Stock Turnover Ratio, Asset Profitability Ratio, Equity Profitability Ratio, Net Profit Margin,
Leverage Ratio, Borrowing Ratio) were selected using the current literature. In line with the purpose of
the study, the financial performances of these companies were evaluated using Critic and Copras
methods. In the study, the Critic method, which was developed by Diakoulaki et al. In 1995, was used
to objectively determine the importance weights of the criteria in multi-criteria decision making
problems. Later, the Copras method, which was developed by Zavadskas and Kaklauskas in 1996, was
used to increase the utility criterion and to evaluate the cost criterion by minimizing it. According to the
criteria weights obtained by the Critic method as a result of the evaluation, the most important 3 criteria
are Leverage Ratio, Asset Turnover Rate, Stock Turnover Rate in 2018, respectively; Asset Profitability
Rate, Borrowing Rate, Asset Turnover Rate in 2019; In 2020, the Borrowing Ratio, Liquidity Ratio and
Leverage Ratio were determined. The 3 companies with the highest financial performance determined
according to the Copras method were respectively Carrefoursa, Bim and Sok in 2018; Migros, Sok and
Adese in 2019; In 2020, it was identified as Carrefoursa, Migros and Adese.

As a result, certain measures, such as curfews imposed at certain intervals in many countries and the
quarantine process, have caused changes in consumer behavior. This situation has reshaped many
sectors. Many companies in the retail trade sector, which is one of these sectors, turned the situation into
their favor with the online shopping opportunity they offered to their customers during the pandemic
process.

Key words: BIST, Critic, Copras, Covid 19 pandemic, retail industry
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COVID-19 Hastah i¢in Ulkeler Bazinda Viriis Bulasma Katsayisi (Ro) ile Niifus
Yogunlugu ve Ortalama Hanehalk Biiyiikliigii Arasindaki Iliski

E. Burcu MAMAK EKINCI!

!Bilgisayar Miihendisligi Boliimii, Baskent Universitesi, Ankara, Tirkiye

Ozet

2020 yilinin ilk giinlerinde Cin’de goriilen ve mart ayindan itibaren tiim Diinya’y1 etkisine alan salgina
neden olan yeni tip koronavirls, COVID-19 hastaligi olarak adlandirilmistir. Son verilere gére COVID-
19 salgimi diinyada 32.3 milyon insana bulasmis ve yaklasik 990 bin insanin 6liimiine sebep olmustur.
Yapilan g¢alismalarda COVID-19 viriisiiniin damlacik yoluyla ve dogrudan temas ile gegebildigi
bilinmektedir. Hastaligin bulasma hizinin 6nemli bir gdstergesi ise viriis bulastirma katsayisi R,'dir. Bu
calismada, virlis yayilimina etki eden 6nemli faktorlerden ikisi olan niifus yogunlugu ve ortalama hane
halki biiyiikliigii goz 6niine alinmustir. Ulkeler bazinda viriis bulagsma katsayisi (R,) ile niifus yogunlugu
ve ortalama hanehalki biyikliigi arasindaki iliski korelasyon ve regresyon analizi ile
degerlendirilmistir. Degiskenler arasindaki var olan iliskinin yapist ve miktar1 agiklanmaya ¢alisilmustir.

Anahtar kelimeler: Covid-19, niifus yogunlugu, Ro degeri, korelasyon, regresyon analizi
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Bireylerin internet Kullanim Ahskanhklarinin Genellestirilmis Dogrusal Modeller ve

Siiflandirma Analizi ile Incelenmesi
Burcu DURMUS?, Oznur ISCI GUNERT*

Mugla Sitk1 Kogman Universitesi, Fen Fakiiltesi, Istatistik Boliimii, Kotekli Kampiisii, Mugla,
Tirkiye

Ozet

Bu galismanin temel amaci internetin hangi kesim tarafindan hangi amaglar i¢in kullanildiginin
incelenmesidir. Bu amagla 2019 yilinda farkli illerde 304 katilimci ile 18-60 yas araliginda bir anket
calismast yapilmistir. Arastirma kapsaminda internet kullanimina etki ettigi diisliniilen 17 faktor
belirlenmistir. Calismadan elde edilen cevaplar binary ve sirali lojistik regresyon analizi, korelasyon
analizi, ortalama, frekans tablosu gibi istatistiksel metotlar yardimiyla incelenmistir. Sirali lojistik
regresyon analizi ile elde edilen bulgulara gore; yas, egitim diizeyi, gelir durumu, yasanilan yer, ¢ocuk
sayis1 gibi demografik degiskenlerin yani sira ev sahibi olma durumu, internetten dizi ya da film izleme
aliskanlig1, interneti okul ya da is i¢in kullanma durumu bireyin interneti ne zamandan beri kullandigina
etki etmektedir. Siniflandirma analizi sonuglara gore J48, LMT, Simple Logistic, Random Forest ve
Bayes Net algoritmalari i¢in sirastyla %99.01, %98.36, %98.36, %98.03 ve %97.37 dogru siniflandirma
oranlan elde edilmistir. Algoritma basarisimi etkileyen Kappa istatistik degeri, ortalama mutlak hata,
kok goreli kare hatasi gibi degerler de bu oranlar ile paralellik gostermektedir. En yiiksek basarim
saglayan J48 algoritmasina gore; bireyin yasi giinliik internet kullanim siiresini belirleyen tek faktordiir.
Diger algoritmalara gore ise; temel 6zellik yas olmakla birlikte bunun yaninda egitim seviyesi, gelir
diizeyi, ¢ocuk sayisi, is ya da okulundan memnuniyet durumu, ne zamandir internet kullandig1 giinliik
internet kullanim siiresini belirleyen diger faktorler olarak bulunmustur. Bu sonuglar, bireylerin giinliik
yasamlarina dair ipuglari vermekte ve internetin bireyler iizerindeki islevsel etkilegimini ortaya
koymaktadir. Ayrica karar agaci algoritmalarinin bireylerin giinliik internet kullanim siiresini yiiksek bir
basarimla belirledigini ortaya koymakta ve internet kullanim siiresine etki eden faktorleri belirlemede
yardime1 olmaktadir.

Anahtar kelimeler: Binary lojistik regresyon, internet kullanimi, karar agaglari, siniflandirma analizi,
sirali lojistik regresyon.

Investigation of Internet Usage Habits of Individuals with Generalized Linear Models

and Classification Analysis

Abstract

The main purpose of this study is to examine which segments use the internet for what purposes. For
this purpose, a survey was conducted with 304 participants between the ages of 18-60 in different
provinces in 2019. Within the scope of the research, 17 factors that were thought to have an effect on
internet usage were determined. The answers obtained from the study were analyzed with the help of
statistical methods such as binary and ordered logistic regression analysis, correlation analysis, mean
and frequency table. According to the findings obtained by ordered logistic regression analysis; In
addition to demographic variables such as age, education level, income status, place of residence,
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number of children, the status of being a home owner, the habit of watching TV series or movies on the
internet, using the internet for school or work affect how long an individual uses the internet. According
to the results of the classification analysis, 99.01%, 98.36%, 98.36%, 98.03% and 97.37% correct
classification rates were obtained for J48, LMT, Simple Logistic, Random Forest and Bayes Net
algorithms, respectively. Values such as Kappa statistical value, mean absolute error, root relative square
error, which affect the success of the algorithm, are also parallel to these ratios. According to the highest
performance J48 algorithm; The age of an individual is the only factor that determines the duration of
daily internet usage. According to other algorithms; Although the main feature is age, education level,
income level, number of children, satisfaction with work or school, and how long the internet has been
used are other factors that determine the duration of daily internet usage. These results give clues about
the daily lives of individuals and reveal the functional interaction of the internet on individuals. In
addition, it reveals that decision tree algorithms determine the daily internet usage time of individuals
with high success and help to determine the factors affecting internet usage time.

Key words: Binary logistic regression, internet usage, decision trees, classification analysis, ordered
logistic regression
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Modeling the Frequency of Auto Insurance Claims in the Albanian Market
Endri RACO?!, Kleida HAXHI, Etleva LLAGAMI, Oriana ZACAJ!

Polytechnic University of Tirana, Faculty of Mathematical Engineering and Physical Engineering,
Albania

Abstract

The appropriate insurance pricing system allows non — life insurance companies to cover expected
losses, expenses and technical reserves. The valuation of claims frequency or the count data is an
important issue on the determination of the insurance premium. The analysis of count regression
identifies the risk factors and the prediction of the expected frequency of claims. For this purpose the
most significant steps are the modeling of claims frequency, the methodology of count data models and
the risk factors to explain the frequency of claims. The best model is chosen by means of the log-
likelihood ratio and the information criteria.

Key words: Count data models, risk factors, log-likelihood ratio
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Riizgar Hiz1 icin SETAR Modeli ile Ongorii Elde Edilmesi
Umran M. KAHRAMAN?, Ismail ARSEL?, Asir GENGC?, Galip OTURANG?

!Necmettin Erbakan Universitesi, Konya, Tirkiye,

2Karamanoglu Mehmetbey Universitesi, Karaman, Turkiye

Ozet

Bu calismada, Weibull dagilimina benzer bir dagilim gosteren riizgar hizt zaman serisinin kendinden
uyarimli esiksel otoregresif (SETAR) modeli ile tahmini elde edilmeye ¢alisilmistir. Esiksel model,
gbzlemlerin esik deger(ler)ine gore siralanarak farkli ARMA modelleri ile ifade edilebilmesine imkan
tanimaktadir. Weibull dagilimindan tiretilerek Bootstrap 6rneklemesi yapilan n=1000 gézlemli veri seti
icin bir SETAR modeli elde edilmistir. Karaman iline ait 2000-2018 yillar1 arasindaki giinliik rizgar
hiz1 verisi igin SETAR modeli belirlenmeye ¢alisilmigtir. Riizgar hizindaki mevsimsellik etkisinden
dolayi haftalik verilerle elde edilen model bilgi kriterlerine gore daha iyi sonug vermistir. Haftalik veriler
icin iki rejimli SETAR modeli artiklarinin GARCH etkisine sahip oldugu belirlenmis ve modelin 6ngorii
araligi tahmin edilmistir.

Anahtar kelimeler: Esiksel otoregresif model, GARCH, riizgar hizi, SETAR 6ngorii, Weibull dagilimi

Abstract

In this study, the estimation of the wind speed time series, which shows a similar distribution to the
Weibull distribution, was obtained by using the self-excited threshold autoregressive (SETAR) model.
The threshold model allows observations to be expressed in different ARMA models by sorting them
according to their threshold value (s). A SETAR model was obtained for a data set with n = 1000
observations, which was sampled from Bootstrap by generating from Weibull distribution. A SETAR
model was tried to be determined for daily wind speed data between 2000 and 2018 in the province of
Karaman. Due to the seasonality effect on wind speed, the model obtained with weekly data gave better
results than the information criteria. For weekly data, it was determined that the residuals of the two
regime SETAR model have GARCH effect and the prediction interval of the model was estimated.

Key words: Threshold autoregressive model, GARCH, wind speed, SETAR prediction, Weibull
distribution
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Tiirkiye’nin Iklimsel Degisikligi ve Mevsimsel Ekstrem Yagislarin istatistiksel Olarak

Degerlendirilmesi
Yunus AKDOGAN?, Saniye DEMIR?, Orhan KAVUNCU?, Bilal Habesi OZKAYNAR*

'Selguk Universitesi, Fen Fakiiltesi, Istatistik Boliimii, 42250, Konya, Tiirkiye
?Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Toprak Bilimi, Tasliciftlik 60240, Tokat,
Tirkiye
SKastamonu Universitesi, Genetik ve Biyomiihendislik Fakiiltesi, Kastamonu, Tiirkiye
*Tiirkiye Istatistik Kurumu, Cankaya, 06570, Ankara, Tiirkiye

Ozet

Ortalama ve standart sapma degerindeki ¢ok kiiciik degisiklikler, ekstrem olaylarin olasiliklarinda ¢ok
bliylik degisimlere neden olmaktadir. Bu ¢alismada; Tiirkiye’nin farkli bdlgelerindeki 5 meteorolojik
istasyona ait yagis verileri kullanilmigtir. 1980-2018 yillar1 arasindaki yagislar mevsimsel olarak
degerlendirilmistir. Ortalama ve standart sapmaya bagli olarak 1slak ve kuru giin sikliginin nasil
degistigi incelenmistir. 1980-1999 yillar1 referans olarak alinmustir. Pig, P2s, P7s ve Py yuzdeliklerine
gore, ortalama ve standart sapmaya bagli olarak ekstrem mevsimlerin olasiliklar1 analiz edilmistir.
Ortalama, standart sapma Ve ekstrem mevsimlerin olasiliklari arasinda non-lineer bir iligki bulunmustur.
Esik deger, ortalama degerin degismesiyle yakindan etkilenmektedir.

Anahtar kelimeler: Islak-kuru giin, ortalama, standart sapma, Turkiye

Statistical Evaluation of Climate Change and Seasonal Rainfall Extreme of Turkey

Abstract

Small changes in the mean and standart deviation values can produce relatively large changes in the
probability of extreme events. In this study; precipitation data of five meteorological stations in different
regions of Turkey are used. The precipitation between 1980-2018 has been evaluated as seasonal. P10,
P25, P75 and P90 percentiles based on the probability of extreme seasons as function of mean and
standart deviation is analysed. The main conclusion is a non-linear relationship between changes in
mean and standart deviation values and extreme seasons probability. With these threshold values, the
main influence corresponds to changes in mean value.

Keywords: Wet/dry day, mean, standart deviation, Turkey
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Increasing the Power of Goodness of Fit Tests for Cauchy Distribution Versus
Symmetrical Distributions for Small Samples by Means of Characterization

Ahmet PEKGOR!

!Necmettin Erbakan University, Faculty of Science, Department of Statistics, Konya, Turkey.

Abstract

In this study, a new algorithm is proposed to develop well-known goodness-of-fit tests for Cauchy
distribution against symmetrical distributions in small samples. The characterization theorem on the
Cauchy distribution is used in this new algorithm. Critical values were obtained by simulation and power
analysis was performed to compare the performance of the newly introduced algorithm. After this power
analysis, it was shown that the results obtained with the new algorithm have a better power against
symmetrical distributions with small sample sizes than classical goodness of fit tests in the literature.

Key words: Cauchy distribution, characterization, goodness of fit, Monte Carlo simulation, robustness

Introduction

Goodness of fit testing is one of the most important statistical tool in statistical inference. Most statistical
analysis assume that the data come from certain distribution. In this case, goodness of fit(GOF) tests are
used to determine whether the data come from certain distribution or not. Some of well-known GOF
tests are Kolmogorov-Smirnov(KS), Anderson-Darling(AD) and Cramer-von Mises(CVM). Note that,
these tests can be used to GOF testing for the all continuous distribution. In this study, these tests are
used to test whether the data come from Cauchy distribution or not and their power are increased with
an algorithm.

The Cauchy distribution is one of the most popular model in statistics. A random variable X is
said to have the Cauchy distribution (denoted by C(u, o)) with location parameter u € R and scale
parameter o > 0 if its probability density function is given by

1
f(‘xl .U; 0.) = )2) ) X E R (l)

na(1+(x;“

the corresponding distribution function is also takes the form

X —

F(x;y,a)=%+%tan‘1( ,u) , x€E€R.

It is interesting that all raw moments are not defined. In addition, it is symmetric around median
with bell-shaped density function and it is member of location-scale family. The Cauchy distribution is
the first distribution that comes to mind in the long-tailed sense for a statistician. It is used as an error
term distribution in some statistical models. See Johnsan et al. (1995) for an extensive bibliography. The
Cauchy distribution is also used for modelling real data. For example, see also Kagan (1992); Min et al.
(1996); Nolan (2014); Stapf et al. (1996) and Winterton et al., 1992).

In this paper, a characterization theorem and well-known GOF tests are combined to test whether
the data come from Cauchy or not. In Section 2, a new algorithm is described. In Section 3, critical
values and power of GOF test are predicted by simulation. Some concluding remarks are provided in
Section 4.
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A New Algorithm

In this section, an algorithm is proposed to increase the power of KS, AD and CVM tests for the
goodness of fit to Cauchy distribution. Given a random sample X;, X,, ..., X;, from a population having
a distribution function F (x), consider the problem of testing Hy: F (x) = Fy(x; u, o) for some u € Rand
o > 0. The alternative hypothesisis Hy: F (x) # Fy(x; u,0) forany u € Rand g > 0. The test statistics
of these tests are given, respectively, by

_ max [ i—1
KS—i=1,2,...,n max{g—m,m— n }]

AD = —n —% [(i —0.5)log{m}+ (n — i+ 0.5)log{1 — m}]
i=1
and

n . 2
CVM = 1 +2( 1—0.5)
T 12n < m n ’

=1

where m is F, (X(l-) i, 6), A and & are reasonably estimates of parameters and X ;) denotes ith order
statistic.

In practice, null hypothesis is constructed as H,: Data come from Fy, = C(f, &), where i and &
are the estimates of parameters u and o. In general, maximum likelihood estimates are preferred in the
analysis. Since the Cauchy distribution is long-tailed, robust estimates are used in the analysis. This null
hypothesis can be viewed as the data come from any Cauchy distribution. However, asymptotic null
distribution of the these test statistics are derived for specified distribution such as F, = C(uy, 09),
where u, and g, are given and they are not estimates. In this regards, some problems are arisen related
to critical values and p values when using KS, AD and CVM tests for goodness of fit. In this case, null
distribution should be obtained by simulation for different sample sizes for testing H,: Data come from
C (4, 6) or equivalently Hy: Data come from any Cauchy distribution. Critical values of these tests are
predicted in the next section.

In this section, a new algorithm is introduced to improve the power of KS, AD and CVM tests by using
a characterization lemma for Cauchy distribution. Let X follows from C(u, o) distribution with pdf (1),
then
X—u
o

W = (2

has standart Cauchy distribution with parameters © = 0 and o = 1. Let us consider following lemma
given in Bansal et al. (1999) which helps to construct the algorithm.

Lemma 1. (Cauchy Characterization). The random variable W is €(0,1) if and only if
W -1)/(W+1)isC(0,1).

The improving algorithm for GOF test is given below:

Algorithm 1

Al. Calculate the estimates of parameters u and o, say g and &, based on the sample X3, X,, ..., X,
where
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1
> (X(%) + X(%H)) , niseven
X(n_+1) , otherwise

2

=
Il

1
6= 5(50.75 —$0.25)
and X(;y is ith order statistic (i = 1,2, ...,n), and &, (0 < p < 1) is the sample pth quantile.

A2. Calculate the W; = (X; — 1)/6, i = 1,2,...,n (Recall transformation 2: If X; follows from C (u, o)
, then W; can be treated as approximately distributed as € (0,1) under Hy.)

A3. Calculatethe Z; = (W; — 1)/(W; + 1), i = 1,2, ...,n (Recall Lemma 1: If W; follows from C(0,1),
then Z; follows also from €(0,1) ).

A4. Calculate the estimates of parameters u and o, say ji and &, based on the samle Z;, Z,, ..., Z,,, where

1
E(Z(%) + Z(gﬂ)) , niseven

Z (n+1) , otherwise

2

=
Il

1
6= 5(50.75 —$0.25)
and Z; is ith order statistic (i = 1,2, ...,n) and &, (0 < p < 1) is the sample pth quantile.
A5. Calculate the W;" = (Z; — i) /6, i =1,2,...,n
A6. Null hypothesis is Hy: W;* come from C({, 6) = X4, X5, ..., X;, come from any Cauchy distribution.

A7. Calculate the KS(or AD or CVM) test statistic based on W;* , i = 1,2,...,n and compare with
critical values.

The test procedures used Algorithm 1 are called modified KS(M-KS), modified AD(M-AD) and
modified CVM(M-CVM). In this paper, it is investigated that the step A3 may improve the power of
the existence tests such as KS, AD or CVM tests. The critical values and the power of the introduced
methodology are given in next section.

Simulation Study

In the simulation study, 200 000 trials are conducted to obtain critical values for GOF tests and
subsequently to obtain power predictions. R programming language is used to obtain critical values and
estimate power. The quantiles of GOF tests and modified GOF tests under null distributions are given
in table 1 for ¢ = 0.01 and @ = 0.05. The sample sizes are considered as n = 10: 5: 100. From figure
1, first three panel show that the test procedure with Algorithm 1 has desired significance level of a.
The power of the tests are also given tables 2-3 and figures 1-2. In the power analysis, symmetric
alternatives are choosen as normal(mean, sd), logistic(location, scale) and t(df) distributions which have
pdf similar to pdf of Cauchy(location, scale). According to the these tables and figures, the powers of
introduced methodology(M-KS and M-CVM) are higher than the power of existence tests for symmetric
alternative distributions when sample size less than 100.

It should be noted that same patterns are observed for n = 100. The power of M-AD is higher
than the power of AD test for symmetric alternative distributions when the sample size less than 50 in
general. In this regards, the practitioner should get the histogram of the data. If a symmetrical pattern is
observed, the suggested method is suitable to test GOF for small or moderate sample sizes.
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Figure 1. Type-I Errors and the Power of Tests for Symmetric Alternatives
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Figure 2. The power of Tests for Symmetric Alternatives
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Table 1. Critical values for ¢« = 0.01 and ¢ = 0.05

3 Statistics n=10 | n=15 | n=20 | n=25 | n=30 | n=35 [ n=40 | n=45 | n=50 | n=55 | n=60 | n=65 | n=70 [ n=75 | n=80 | n=85 | n=90 | n=95 | n
=100

0.01 KS 0.3391 0.2848 0.2423 0.2207 0.1980 0.1843 0.1708 0.1630 0.1527 0.1461 0.1390 0.1349 0.1285 0.1246 0.1202 0.1175 0.1132 0.1105 0.1073

M-KS 0.3434 0.2953 0.2523 0.2283 0.2043 0.1896 0.1753 0.1666 0.1558 0.1487 0.1414 0.1369 0.1303 0.1263 0.1216 0.1189 0.1145 0.1116 0.1084

AD 1.3221 1.4515 1.4279 1.5263 1.4807 1.5140 1.4921 1.5360 1.5072 1.5252 1.5085 1.5378 1.5124 1.5275 1.5163 1.5396 15173 1.5309 1.5204

M-AD 1.3378 1.5018 1.4964 1.5827 1.5417 1.5699 1.5491 1.5888 1.5582 1.5709 1.5557 1.5836 1.5571 15712 1.5573 1.5799 1.5600 1.5698 1.5501

CVM 0.2115 0.2328 0.2177 0.2308 0.2187 0.2264 0.2180 0.2259 0.2181 0.2228 0.2173 0.2228 0.2165 0.2209 0.2165 0.2213 0.2161 0.2195 0.2160

M-CVM 0.2231 0.2461 0.2332 0.2428 0.2294 0.2349 0.2264 0.2322 0.2244 0.2279 0.2221 0.2273 0.2203 0.2242 0.2200 0.2242 0.2193 0.2224 0.2186

0.05 KS 0.2700 0.2314 0.1962 0.1820 0.1630 0.1530 0.1417 0.1363 0.1276 0.1226 0.1167 0.1136 0.1084 0.1052 0.1015 0.0994 0.0958 0.0936 0.0910

M-KS 0.2820 0.2407 0.2038 0.1867 0.1667 0.1561 0.1443 0.1384 0.1293 0.1242 0.1181 0.1148 0.1093 0.1062 0.1023 0.1002 0.0965 0.0943 0.0915

AD 0.9239 1.0098 0.9844 1.0631 1.0218 1.0473 1.0292 1.0671 1.0408 1.0568 1.0435 1.0682 1.0490 1.0591 1.0500 1.0678 1.0530 1.0613 1.0538

M-AD 0.9655 1.0510 1.0342 1.1027 1.0631 1.0832 1.0686 1.1015 1.0756 1.0885 1.0769 1.0989 1.0786 1.0877 1.0785 1.0963 1.0808 1.0865 1.0800

CVM 0.1295 0.1480 0.1364 0.1486 0.1396 0.1463 0.1403 0.1473 0.1414 0.1457 0.1418 0.1466 0.1422 0.1451 0.1422 0.1459 0.1426 0.1449 0.1428

M-CVM 0.1417 0.1570 0.1456 0.1545 0.1448 0.1502 0.1444 0.1502 0.1442 0.1479 0.1441 0.1484 0.1439 0.1465 0.1437 0.1472 0.1438 0.1458 0.1438

253



1%t International Applied Statistics Conference (UY 1K-2020)

Online — Tokat / Turkey, 1-4 October 2020

Table 2. The Power of Tests for Symmetric Alternatives for a« = 0.05

w
s °
5 4 =) n =) n =} n = n = n =} n = n = n = n =)
2 B - - N N o o < < n n <] © ~ ~ 3] © = o -
H = Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il Il
a & e e e e e e S S S S e e e e e e e e e
KS 0.0499 0.0499 0.0503 0.0503 0.0500 0.0498 0.0501 0.0502 0.0501 0.0501 0.0502 0.0499 0.0497 0.0499 0.0503 0.0498 0.0497 0.0502 0.0496
_ M-KS 0.0502 0.0498 0.0500 0.0504 0.0500 0.0499 0.0498 0.0501 0.0499 0.0498 0.0500 0.0502 0.0499 0.0500 0.0501 0.0500 0.0500 0.0498 0.0499
g AD 0.0498 0.0496 0.0499 0.0502 0.0497 0.0496 0.0502 0.0503 0.0500 0.0500 0.0503 0.0497 0.0500 0.0500 0.0504 0.0501 0.0500 0.0502 0.0500
E’>: M-AD 0.0502 0.0499 0.0500 0.0500 0.0501 0.0496 0.0497 0.0501 0.0499 0.0498 0.0499 0.0500 0.0499 0.0500 0.0503 0.0500 0.0500 0.0500 0.0501
§ cvm 0.0500 0.0498 0.0500 0.0503 0.0499 0.0499 0.0501 0.0500 0.0503 0.0500 0.0501 0.0497 0.0499 0.0498 0.0503 0.0500 0.0500 0.0502 0.0496
S M-CvM 0.0499 0.0499 0.0500 0.0502 0.0499 0.0495 0.0497 0.0501 0.0498 0.0499 0.0501 0.0500 0.0495 0.0501 0.0503 0.0501 0.0501 0.0498 0.0499
KS 0.0499 0.0500 0.0501 0.0498 0.0500 0.0500 0.0502 0.0502 0.0497 0.0501 0.0506 0.0503 0.0501 0.0501 0.0498 0.0501 0.0502 0.0496 0.0500
= M-KS 0.0501 0.0501 0.0501 0.0501 0.0499 0.0500 0.0499 0.0503 0.0503 0.0498 0.0503 0.0499 0.0497 0.0500 0.0497 0.0500 0.0501 0.0502 0.0499
5;: AD 0.0504 0.0502 0.0500 0.0500 0.0499 0.0499 0.0502 0.0500 0.0495 0.0501 0.0505 0.0500 0.0501 0.0500 0.0502 0.0500 0.0502 0.0496 0.0499
< M-AD 0.0504 0.0503 0.0500 0.0499 0.0501 0.0502 0.0500 0.0501 0.0498 0.0500 0.0502 0.0498 0.0502 0.0499 0.0497 0.0498 0.0500 0.0504 0.0501
E cvm 0.0500 0.0502 0.0503 0.0500 0.0496 0.0499 0.0505 0.0501 0.0497 0.0501 0.0505 0.0499 0.0500 0.0502 0.0499 0.0501 0.0500 0.0497 0.0495
M-CVYM 0.0499 0.0502 0.0501 0.0500 0.0499 0.0500 0.0499 0.0501 0.0498 0.0500 0.0500 0.0499 0.0497 0.0500 0.0500 0.0499 0.0502 0.0501 0.0497
KS 0.0502 0.0500 0.0501 0.0501 0.0500 0.0498 0.0503 0.0499 0.0500 0.0499 0.0499 0.0497 0.0499 0.0499 0.0497 0.0499 0.0498 0.0499 0.0493
w M-KS 0.0501 0.0494 0.0501 0.0498 0.0499 0.0503 0.0500 0.0501 0.0504 0.0497 0.0499 0.0500 0.0503 0.0500 0.0495 0.0499 0.0497 0.0502 0.0499
;~ AD 0.0499 0.0499 0.0495 0.0501 0.0500 0.0499 0.0506 0.0500 0.0499 0.0499 0.0500 0.0501 0.0503 0.0499 0.0501 0.0502 0.0495 0.0498 0.0500
:: M-AD 0.0501 0.0497 0.0503 0.0496 0.0499 0.0502 0.0501 0.0501 0.0503 0.0496 0.0500 0.0496 0.0503 0.0502 0.0497 0.0500 0.0495 0.0501 0.0500
E cvm 0.0502 0.0500 0.0499 0.0498 0.0501 0.0499 0.0504 0.0499 0.0501 0.0499 0.0500 0.0498 0.0503 0.0499 0.0500 0.0501 0.0498 0.0498 0.0495
M-CVM 0.0498 0.0495 0.0500 0.0498 0.0499 0.0502 0.0501 0.0502 0.0503 0.0497 0.0499 0.0497 0.0500 0.0503 0.0498 0.0500 0.0496 0.0501 0.0499
KS 0.0294 0.0370 0.0406 0.0468 0.0491 0.0545 0.0589 0.0623 0.0671 0.0714 0.0770 0.0801 0.0864 0.0914 0.0982 0.1003 0.1093 0.1147 0.1214
M-KS 0.0693 0.0803 0.0889 0.0910 0.0993 0.1027 0.1100 0.1136 0.1217 0.1232 0.1326 0.1386 0.1460 0.1481 0.1582 0.1665 0.1731 0.1762 0.1875
- AD 0.0142 0.0238 0.0241 0.0295 0.0341 0.0432 0.0503 0.0584 0.0687 0.0801 0.0930 0.1047 0.1209 0.1358 0.1545 0.1687 0.1897 0.2090 0.2308
s M-AD 0.0711 0.0787 0.0890 0.0971 0.1040 0.1084 0.1175 0.1268 0.1337 0.1368 0.1479 0.1574 0.1646 0.1675 0.1801 0.1909 0.1974 0.2020 0.2146
cvm 0.0282 0.0375 0.0376 0.0444 0.0456 0.0514 0.0544 0.0589 0.0625 0.0669 0.0713 0.0758 0.0812 0.0860 0.0927 0.0967 0.1041 0.1090 0.1171
M-CVYM 0.0715 0.0812 0.0933 0.0979 0.1081 0.1123 0.1233 0.1282 0.1392 0.1408 0.1547 0.1609 0.1715 0.1739 0.1897 0.1971 0.2073 0.2111 0.2265
KS 0.0272 0.0378 0.0438 0.0523 0.0582 0.0669 0.0761 0.0823 0.0937 0.1033 0.1163 0.1231 0.1406 0.1533 0.1702 0.1783 0.2009 0.2147 0.2357
M-KS 0.0805 0.0976 0.1133 0.1201 0.1353 0.1423 0.1583 0.1702 0.1848 0.1913 0.2109 0.2312 0.2465 0.2548 0.2788 0.3053 0.3209 0.3297 0.3572
_ AD 0.0121 0.0257 0.0289 0.0390 0.0507 0.0699 0.0900 0.1106 0.1407 0.1707 0.2094 0.2385 0.2860 0.3248 0.3721 0.4058 0.4573 0.4989 0.5445
< M-AD 0.0820 0.0946 0.1119 0.1293 0.1422 0.1513 0.1707 0.1931 0.2061 0.2153 0.2397 0.2648 0.2804 0.2903 0.3175 0.3439 0.3585 0.3717 0.3985
cvm 0.0262 0.0398 0.0423 0.0526 0.0566 0.0666 0.0750 0.0840 0.0942 0.1042 0.1186 0.1276 0.1455 0.1575 0.1780 0.1888 0.2112 0.2247 0.2491
M-CVYM 0.0835 0.0990 0.1202 0.1312 0.1509 0.1589 0.1843 0.1993 0.2203 0.2284 0.2585 0.2782 0.3028 0.3117 0.3468 0.3701 0.3931 0.4042 0.4381
KS 0.0291 0.0441 0.0560 0.0691 0.0857 0.1029 0.1294 0.1441 0.1809 0.2067 0.2490 0.2707 0.3248 0.3611 0.4139 0.4392 0.5014 0.5408 0.5907
M-KS 0.0996 0.1296 0.1598 0.1765 0.2075 0.2260 0.2623 0.3042 0.3418 0.3602 0.4131 0.4839 0.5209 0.5377 0.5946 0.6693 0.6979 0.7099 0.7588
s AD 0.0133 0.0344 0.0467 0.0708 0.1095 0.1602 0.2272 0.2829 0.3731 0.4456 0.5349 0.5920 0.6782 0.7368 0.7950 0.8304 0.8776 0.9064 0.9324
s M-AD 0.1015 0.1237 0.1557 0.1954 0.2216 0.2437 0.2874 0.3422 0.3704 0.3931 0.4451 0.5040 0.5304 0.5513 0.6045 0.6572 0.6738 0.6934 0.7402
cvm 0.0291 0.0490 0.0582 0.0757 0.0923 0.1118 0.1403 0.1622 0.2004 0.2249 0.2730 0.2990 0.3537 0.3859 0.4412 0.4683 0.5270 0.5586 0.6098
M-CVYM 0.1038 0.1317 0.1708 0.1993 0.2388 0.2607 0.3168 0.3621 0.4080 0.4279 0.4945 0.5517 0.5943 0.6096 0.6694 0.7259 0.7539 0.7628 0.8077
KS 0.0313 0.0492 0.0643 0.0813 0.1055 0.1299 0.1698 0.1924 0.2484 0.2888 0.3495 0.3835 0.4596 0.5087 0.5755 0.6089 0.6805 0.7230 0.7740
= M-KS 0.1088 0.1456 0.1840 0.2052 0.2463 0.2724 0.3230 0.3890 0.4402 0.4660 0.5333 0.6307 0.6749 0.6906 0.7499 0.8231 0.8518 0.8567 0.8943
g AD 0.0149 0.0410 0.0591 0.0933 0.1520 0.2247 0.3194 0.3925 0.5066 0.5921 0.6851 0.7418 0.8183 0.8643 0.9063 0.9285 0.9555 0.9701 0.9813
E M-AD 0.1106 0.1379 0.1774 0.2299 0.2649 0.2936 0.3512 0.4217 0.4555 0.4833 0.5484 0.6185 0.6440 0.6667 0.7273 0.7795 0.7907 0.8078 0.8544
g cvm 0.0316 0.0559 0.0686 0.0913 0.1162 0.1439 0.1880 0.2168 0.2740 0.3096 0.3747 0.4092 0.4818 0.5211 0.5879 0.6188 0.6817 0.7132 0.7632
M-CVYM 0.1133 0.1477 0.1971 0.2348 0.2866 0.3148 0.3887 0.4507 0.5072 0.5309 0.6072 0.6793 0.7219 0.7340 0.7917 0.8482 0.8698 0.8728 0.9059
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Table 3. The power of tests for symmetric alternatives for « = 0.05

g
2
E § o ) <] n < n =) ) =] n <] n 1 n o 1 =3 n S
2 k7 - - ] ] ) ] <+ <+ ) n ° ©° = =~ ® @ =3 o -
k] E I I I I I I I I I I I I I I I I I I I
(=) ;) s s s s s s s s s s s s s s s s s s s
KS 0.0278 0.0348 0.0384 0.0430 0.0460 0.0495 0.0542 0.0563 0.0620 0.0652 0.0722 0.0743 0.0826 0.0882 0.0964 0.0995 0.1114 0.1181 0.1292
_ M-KS 0.0716 0.0829 0.0942 0.0997 0.1090 0.1147 0.1269 0.1367 0.1467 0.1520 0.1666 0.1842 0.1928 0.1991 0.2168 0.2427 0.2488 0.2559 0.2783
2; AD 0.0125 0.0227 0.0253 0.0320 0.0400 0.0516 0.0651 0.0774 0.0963 0.1146 0.1403 0.1591 0.1911 0.2169 0.2509 0.2770 0.3167 0.3484 0.3886
=3 M-AD 0.0730 0.0792 0.0896 0.1004 0.1068 0.1126 0.1250 0.1403 0.1475 0.1542 0.1688 0.1882 0.1970 0.2030 0.2205 0.2437 0.2503 0.2587 0.2775
f_i cvm 0.0271 0.0362 0.0383 0.0444 0.0471 0.0520 0.0571 0.0612 0.0666 0.0709 0.0792 0.0831 0.0912 0.0968 0.1072 0.1122 0.1226 0.1283 0.1412
K] M-CVM 0.0737 0.0826 0.0967 0.1040 0.1154 0.1222 0.1402 0.1520 0.1655 0.1727 0.1943 0.2108 0.2256 0.2330 0.2585 0.2805 0.2939 0.3026 0.3300
KS 0.0276 0.0348 0.0388 0.0434 0.0462 0.0496 0.0546 0.0563 0.0621 0.0653 0.0723 0.0746 0.0828 0.0879 0.0962 0.0998 0.1118 0.1177 0.1285
= M-KS 0.0717 0.0833 0.0943 0.1000 0.1097 0.1154 0.1276 0.1369 0.1464 0.1519 0.1672 0.1843 0.1918 0.1996 0.2166 0.2432 0.2494 0.2554 0.2778
= AD 0.0125 0.0228 0.0255 0.0326 0.0403 0.0521 0.0656 0.0775 0.0970 0.1145 0.1403 0.1593 0.1910 0.2178 0.2523 0.2765 0.3177 0.3485 0.3876
k M-AD 0.0728 0.0799 0.0897 0.1008 0.1070 0.1131 0.1257 0.1406 0.1477 0.1535 0.1692 0.1887 0.1955 0.2040 0.2201 0.2440 0.2506 0.2584 0.2771
L cvm 0.0269 0.0365 0.0387 0.0450 0.0476 0.0523 0.0576 0.0613 0.0671 0.0707 0.0790 0.0829 0.0916 0.0969 0.1073 0.1124 0.1228 0.1285 0.1407
M-cvm 0.0735 0.0832 0.0968 0.1043 0.1161 0.1226 0.1406 0.1520 0.1654 0.1718 0.1945 0.2111 0.2250 0.2341 0.2591 0.2807 0.2935 0.3022 0.3286
KS 0.0277 0.0349 0.0387 0.0435 0.0458 0.0497 0.0550 0.0563 0.0624 0.0658 0.0722 0.0743 0.0830 0.0881 0.0962 0.0994 0.1117 0.1178 0.1288
@ M-KS 0.0718 0.0835 0.0945 0.0999 0.1092 0.1159 0.1276 0.1377 0.1465 0.1520 0.1669 0.1843 0.1920 0.1988 0.2163 0.2422 0.2498 0.2559 0.2776
S AD 0.0125 0.0228 0.0253 0.0324 0.0400 0.0520 0.0658 0.0777 0.0972 0.1148 0.1407 0.1595 0.1909 0.2175 0.2513 0.2769 0.3172 0.3483 0.3895
3 M-AD 0.0729 0.0796 0.0901 0.1004 0.1071 0.1135 0.1253 0.1412 0.1478 0.1540 0.1680 0.1887 0.1958 0.2030 0.2196 0.2432 0.2507 0.2587 0.2778
T cvm 0.0270 0.0365 0.0385 0.0448 0.0469 0.0521 0.0577 0.0617 0.0674 0.0711 0.0790 0.0830 0.0917 0.0971 0.1070 0.1119 0.1230 0.1284 0.1411
- M-CvMm 0.0738 0.0830 0.0971 0.1038 0.1159 0.1229 0.1409 0.1528 0.1654 0.1723 0.1933 0.2113 0.2249 0.2328 0.2583 0.2803 0.2938 0.3024 0.3298
KS 0.0279 0.0349 0.0386 0.0434 0.0458 0.0498 0.0545 0.0565 0.0622 0.0654 0.0720 0.0749 0.0827 0.0877 0.0967 0.0991 0.1115 0.1176 0.1284
= M-KS 0.0716 0.0830 0.0946 0.0992 0.1092 0.1153 0.1277 0.1371 0.1465 0.1526 0.1661 0.1841 0.1926 0.1990 0.2175 0.2426 0.2488 0.2560 0.2770
%: AD 0.0125 0.0228 0.0254 0.0321 0.0400 0.0519 0.0650 0.0778 0.0973 0.1148 0.1410 0.1591 0.1911 0.2174 0.2520 0.2760 0.3165 0.3487 0.3879
8 M-AD 0.0728 0.0792 0.0899 0.1000 0.1071 0.1129 0.1254 0.1411 0.1475 0.1539 0.1687 0.1891 0.1967 0.2031 0.2202 0.2436 0.2492 0.2586 0.2772
§' cvm 0.0270 0.0366 0.0385 0.0446 0.0473 0.0521 0.0569 0.0617 0.0674 0.0713 0.0793 0.0829 0.0919 0.0969 0.1077 0.1115 0.1226 0.1286 0.1404
M-cvMm 0.0738 0.0828 0.0971 0.1036 0.1159 0.1230 0.1406 0.1526 0.1649 0.1727 0.1939 0.2111 0.2249 0.2336 0.2595 0.2802 0.2923 0.3019 0.3287
KS 0.0286 0.0419 0.0525 0.0644 0.0773 0.0916 0.1120 0.1244 0.1529 0.1745 0.2073 0.2251 0.2686 0.2982 0.3431 0.3631 0.4185 0.4529 0.4982
) M-KS 0.0951 0.1223 0.1493 0.1628 0.1896 0.2051 0.2364 0.2695 0.2997 0.3163 0.3610 0.4226 0.4533 0.4689 0.5227 0.5918 0.6186 0.6307 0.6811
S AD 0.0130 0.0318 0.0419 0.0618 0.0930 0.1350 0.1894 0.2366 0.3132 0.3792 0.4594 0.5160 0.5996 0.6598 0.7240 0.7627 0.8192 0.8555 0.8898
:g M-AD 0.0965 0.1163 0.1448 0.1785 0.2020 0.2203 0.2579 0.3050 0.3301 0.3496 0.3950 0.4491 0.4732 0.4921 0.5421 0.5918 0.6100 0.6286 0.6739
E cvm 0.0284 0.0465 0.0538 0.0693 0.0820 0.0985 0.1216 0.1391 0.1687 0.1900 0.2284 0.2505 0.2962 0.3233 0.3725 0.3959 0.4488 0.4771 0.5248
- M-CVM 0.0987 0.1241 0.1589 0.1823 0.2171 0.2350 0.2848 0.3219 0.3624 0.3806 0.4401 0.4909 0.5294 0.5451 0.6049 0.6570 0.6862 0.6978 0.7445
KS 0.0283 0.0422 0.0518 0.0643 0.0772 0.0917 0.1125 0.1247 0.1537 0.1746 0.2071 0.2253 0.2681 0.2990 0.3426 0.3641 0.4192 0.4533 0.4977
= M-KS 0.0950 0.1221 0.1497 0.1629 0.1904 0.2046 0.2363 0.2695 0.3003 0.3160 0.3622 0.4219 0.4526 0.4693 0.5216 0.5926 0.6197 0.6304 0.6807
%: AD 0.0128 0.0318 0.0412 0.0619 0.0933 0.1351 0.1902 0.2370 0.3146 0.3788 0.4602 0.5152 0.5988 0.6599 0.7240 0.7634 0.8193 0.8552 0.8893
B M-AD 0.0965 0.1165 0.1452 0.1786 0.2023 0.2202 0.2583 0.3053 0.3300 0.3485 0.3964 0.4496 0.4721 0.4925 0.5412 0.5911 0.6094 0.6283 0.6736
§° cvm 0.0281 0.0466 0.0532 0.0695 0.0822 0.0992 0.1216 0.1392 0.1695 0.1900 0.2288 0.2503 0.2950 0.3237 0.3724 0.3957 0.4484 0.4768 0.5247
M-cvm 0.0989 0.1238 0.1589 0.1825 0.2173 0.2350 0.2850 0.3218 0.3623 0.3803 0.4405 0.4905 0.5287 0.5455 0.6041 0.6571 0.6868 0.6977 0.7442
KS 0.0283 0.0420 0.0522 0.0641 0.0768 0.0919 0.1126 0.1243 0.1530 0.1751 0.2076 0.2248 0.2690 0.2984 0.3425 0.3634 0.4182 0.4533 0.4978
) M-KS 0.0949 0.1224 0.1491 0.1633 0.1900 0.2060 0.2359 0.2693 0.2996 0.3176 0.3617 0.4218 0.4531 0.4686 0.5218 0.5918 0.6193 0.6312 0.6804
s AD 0.0128 0.0320 0.0417 0.0620 0.0928 0.1356 0.1901 0.2372 0.3130 0.3795 0.4612 0.5151 0.5990 0.6593 0.7238 0.7634 0.8192 0.8545 0.8892
g M-AD 0.0970 0.1164 0.1444 0.1785 0.2019 0.2210 0.2583 0.3047 0.3291 0.3503 0.3957 0.4487 0.4724 0.4918 0.5421 0.5909 0.6096 0.6285 0.6735
'gn cvm 0.0281 0.0464 0.0536 0.0692 0.0821 0.0994 0.1219 0.1390 0.1689 0.1906 0.2293 0.2508 0.2962 0.3232 0.3721 0.3956 0.4479 0.4771 0.5248
- M-CVM 0.0991 0.1241 0.1585 0.1826 0.2180 0.2363 0.2846 0.3214 0.3622 0.3813 0.4403 0.4900 0.5293 0.5445 0.6043 0.6564 0.6860 0.6975 0.7444
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Results and Discussion

A new algorithm is introduced for goodness of fit testing on Cauchy distribution. The critical values are
simulated for « = 0.01 and @ = 0.05. According to the results of simulation section, if the data exhibit
symmetrical pattern and sample size is small or moderate, new methodology should be used to goodness
of fit to Cauchy distribution. When the histogram based on given data has skewed form, the new
algorithm is not recommended.
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Kantil Regresyon Analizi ile Saanen Kecilerinde Baz1 Viicut Ol¢iimleri Kullanilarak

Canh Agirhk Tahmini
Litfi BAYYURT?, Samet Hasan ABACI?, Hasan ONDER?, Yal¢in TAHTALI*

Tokat Gaziosmanpasa Universitesi, Ziraat Fakiiltesi, Zootekni Bolimii, 60240 Tokat, Turkiye
2Ondokuz May1s Universitesi, Ziraat Fakiiltesi, Zootekni Boliimii, 55139 Samsun, Tiirkiye

Ozet

Bu caligmanin amaci regresyon analizinde hata terimlerinin normal dagilima sahip olmamasi ve modelin
aykirt degerler icermesi durumunda islevini yitiren en kiigiik kareler (EKK) metodu ile alternatif
regresyon yontemlerinden olan Kantil regresyonu karsilagtirmaktir. Bu amagla Samsunun Bafra
ilgesinde 6zel bir isletmede yetistirilen 92 bas Saanen oglaklarindan alinmis dogum agirliklar1 (CA) ve
baz1 viicut 6zelliklerinden viicut uzunlugu (VU), cidago yiiksekligi (CY), sagn yiiksekligi (SY) ve gogiis
cevresi (GC) oOlglimleri kullanilmigtir. EKK ile Kantil regresyon modelinin tahmin performansim
karsilastirmak i¢in diizeltilmis belirtme katsayisi (R?aqj ) ve hata kareler ortalamasinin karekokii
(HKOK) (Root Mean Square Error-RMSE), ortalama mutlak sapma (OMS) (Mean Absolute Deviation-
MAD) ve ortalama mutlak yuzde hata (OMYH) (Mean Absolute Percentage Error-MAPE) performans
kriterleri kullanilmistir. Incelenen yontemlerin R, RMSE, MAD ve MAPE degerleri
karsilagtirlldiginda; Saanen oglaklarmin canli agirlik tahmininde Kantil regresyon yaklagiminin EKK
metodundan daha iyi sonug verdigi belirlenmistir.

Anahtar kelimeler: Canli agirlik tahmini, en kuguk kareler, Kantil regresyon analizi, Saanen, viicut
olcumleri
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Baz1 Biiyiime Modellerinin Lineer Egik Asimptotlu Olduklarindaki Uyum

Performanslari
Mehmet KORKMAZ?, Yeliz KASKO ARICI?

'Ordu University, Faculty of Science and Letters, Department of Mathematics, Ordu, Turkiye

2Ordu University, Faculty of Medicine, Department of Biostatistics and Medical Informatics, Ordu,
Trkiye

Ozet

Bu ¢alismada, ¢ogu genellikle bir {is yatay asimptota sahip olan bazi iyi bilinen biiyiime modelleri iis
dogrusal egik asimptotlu biiylime modellerine doniistiiriilmiistiir. Lineer egik asimptotlu bir biiylime
fonksiyonu elde etmek i¢in [F(t)=m(t)f(t)], bliylime fonksiyonu [f(t)] dogrusal artan fonksiyonla ¢arpildi
[m(t)=pt+q ; p>0 ve ¢>0 olmak iizere]. Sayisal 6rnekler lizerinden model parametreleri hesaplanmis ve
modellerin performanslari yaygin olarak kullanilan uyum kriterlerine (R?, RZ%gq, HKO, AIC) gore
karsilagtirilmigtir.  Sonug¢ olarak, kullanilan uyum kriterleri bakimindan lineer egik asimptotlu
modellerin klasik yatay asimptotlu modellere gore oldukga iyi oldugu goriilmiistiir.

Anahtar kelimeler: Biiyiime modeli; sigmoidal model, lineer egik asimptot, yatay asimptot, uyum
kriteri

Fit Performances of Some Growth Models When They Have Linear Oblique Asymptote

Abstract

In this study, some well known growth models, most of which generally have an upper horizontal
asymptote, were turned into the growth models with an upper linear oblique asymptote. To obtain a
growth function with a linear oblique asymptote (F(t)=m(t)f(t)), the growth function (f(t)) was multiplied
by a linear increasing function (m(t)=pt+q; p>0 and g>0). The model parameters were calculated and
the models' performances were compared based on commonly used goodness-of-fit criteria (R?, R?adj,
MSE, AIC). As a results, it was observed that the models with linear oblique asymptote were quite better
than the models with classical horizontal asymptote in terms of the goodness-of-fit criterias used.

Key words: Growth model, sigmoidal model, Inear oblique asymptote, horizontal asymptote, goodness
of-fit criteria
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Evaluation of Twitter Messages Related to Covid-19 Pandemic Using

Text Mining Technique
Ebru KESKIN?', Mehmet MENDES!

!Canakkale Onsekiz Mart University, Faculty of Agriculture, Department of Animal Science,
Biometry and Genetics Unit, Canakkale, Turkey

Abstract

This study has been carried out to generate summarized information about the public's perspective and
thoughts on Covid-19 pandemic by evaluating the posts and messages sent on social media about Covid-
19 pandemic with the Text Mining Technique. For this purpose, 40.000 twitter messages have sent
regarding the Covid-19 outbreak were evaluated with the Text Mining Technique. As a result of the
Text Mining analysis, it was determined that the tweets of the twitter users included in the study focused
mainly on four words, Mask, Covid-19, Ankara Wuhan and the Scientific Committee, and their posts
were shaped around these four words. At the same time, Sentiment Analysis was also performed after
Text Mining analysis for four words that occupy the agendas of twitter users. Thus, it was possible to
produce information about how the words Mask, Covid-19, Ankara Wuhan and Scientific Committee,
which constitute an important place in the agenda of Twitter users, affect their emotions. As a result of
the Sentiment Analysis, it was concluded that individuals especially hearing the word Covid-19 or
mentioning this word led to have a negative emotion in themselves.

Key words: Covid-19, text mining, sentiment analysis, mask
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Meralarda Homojen Alanlarina Gore indikatér Tiirlerin Belirlenmesinin Istatistiksel

Ag¢idan Degerlendirilmesi

Kadir Aytac OZAYDIN?, Arife AVAG?, Ufuk KARADAVUT?, Emre Siireyya DUMLU*, Sabahaddin
UNALS, Celalettin AYGUN®

Tarla Bitkileri Merkez Arastirma Enstitiisii Miidiirliigii, Ankara, Turkiye
2Bahgelievler ilge Tarim Miidiirliigii, Istanbul, Ttrkiye
3Ahi Evran Universitesi, Ziraat Fakiiltesi, Zootekni Bélimii, Kirsehir, Tirkiye
“Dogu Anadolu Tarimsal Arastirma Enstitiisii Miidiirliigii, Erzurum, Tirkiye
SAbant Izzet Baysal Univ., Ziraat Fak., Tarla Bitkileri.Bolum, Bolu, Tarkiye
®Gecit Kusag1 Tarimsal Arastirma Enstitiisii Miidiirliigii, Eskisehir, Turkiye

Ozet

Meralar ¢ok yonli kullanim 6zelligine sahip alanlardir. Ancak temel olarak hayvancilik sektorii
tarafindan otlatilarak degerlendirilmeleri s6z konusudur. Meralar farkli bitki tiirlerini ve diger canli
wrklarim bir arada bulundurarak biyogesitliligin zenginlesmesine katkida bulunur. Dogal veya yapay
meralar dogru yonetildigi taktirde siirdiiriilebilir olarak daha fazla fayda saglamaktadir. Hayvansal
iiretim faaliyetlerinde hayvan otlatma amagh olarak planlamalar yapilmaktadir. Mera kullanim ve
yonetimi agisindan ekolojiye uygun bitki tlirleri dogru tespit edilmelidir. 2007-2017 yillar1 arasinda
Tarim ve Orman Bakanligi’na bagli Tarimsal Arastirmalar ve Politikalar Genel Midiirliigi (TAGEM)
tarafindan iki proje yapilmistir. Projeler Tiirkiye Bilimsel ve Teknolojik Arastirma Kurumu
(TUBITAK) ve Bitkisel Uretim Genel Miidiirliigii (BUGEM) tarafindan desteklenmistir. Bu projeler ile
Turkiye’de mera alanlarinin 6zellikleri, homojen alanlart ve mevcut farkli bitki tiirlerinin yayilma
alanlar1 belirlenmistir. Meralarda ekolojiye uygun olan indikatdr bitki tiirlerinin belirlenmesi amaciyla
farkli modelleme calismalar1 yapilmustir. Indikator bitki tlrlerinin belirlenmesi bilgisayarda Excel
ortaminda sql veri tabani ile baglantili olarak hazirlanan bir uygulama programiyla daha pratik ve daha
kolay bir sekilde yapilabilmektedir. Bu analiz islemi, se¢ilen bir bolge, iklim veya topografyaya gore
smiflandirilmis bir homojen alanda yapilabilmektedir. Segilen bolgenin ekolojisine en uygun ortalama
4 — 6 arasinda farkli indikator tiirler secilerek planlanmakta, mera durum ve saglik smifi iyi yapida
surdardlebilir bir mera yonetimi uygulanabilmektedir.

Anahtar kelimeler: Homojen alan, indikator tur, ISPD, mera, model, REDIS

Statistical Evaluation of Determination of Indicator Species According to Their
Homogeneous Areas in Rangelands

Abstract

Rangelands are areas with versatile use. However, they are basically grazed and utilized by the livestock
sector. Rangelands contribute to the enrichment of biodiversity by containing different plant species and
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other living races together. Natural or artificial rangelands provide more benefits if managed correctly.
In animal production activities, plans are made for grazing. In terms of rangeland use and management,
plant species suitable for ecology should be determined correctly. Two projects were carried out by the
General Directorate of Agricultural Research and Policies (GDAR) affiliated to the Ministry of
Agriculture and Forestry between 2007-2017 years. This Projects has been supported by Scientific and
Technological Research Council of Turkey (TUBITAK) and the General Directorate of Plant Production
(TUGEM). This project was determined by the properties of rangeland fields in Turkey and spread areas
of the different plant species. Different modelling studies were carried out in order to determine the
indicator plant species suitable for ecology in rangelands. With an application program prepared in
connection with the SQL database in Excel environment on the computer, it is more practical and easier
to determine the indicator plant species. This analysis process can be performed in a homogeneous area
classified according to a selected region, climate or topography. A sustainable rangeland management
with good rangeland condition and health class in the selected region can be applied by selecting
different indicator species between 4 and 6 on average for a region that best suits its ecology.

Key words: Homogeneous area, indicator species, ISPD, model, pasture, REDIS

Giris

Meralar kiiresel anlamda, otsu ve ¢alimsi bitkilerin olusturdugu dogal veya yar1 dogal vejetasyona sahip,
otlatilarak degerlendirilen tabii kaynaklar olarak tarif edilebilir. Ulkemiz toplam alanin %16,8’ini
olusturan meralarin (TUIK, 2018), hemen her bélgede siddetli bir bozulma siirecinden gegtigi
bilinmektedir. Meralar sadece hayvanlara yem saglayan alanlar olarak degil, biyolojik cesitliligin
kaynagi, yaban hayatinin barmnagi, havza gelistirme, erozyonu 6nleme, biyolojik miicadele, organik

tarim, rekreasyon ve dinlenme alanlari ve kirsal mirasin korunmasi agisindan ¢ok yonlii olarak
degerlendirilmektedir.

Dogal kaynaklar igerisinde insanogluna degisik alanlarda pek ¢ok hizmetler saglayan meralarin
bitki ortiisiindeki degisimlerin izlenmesi, yorumlanmasi ve siirdiiriilebilir kullanimi igin indikator
(anahtar) bitki tiirlerinin belirlenmesi gerekmektedir. Anahtar tiirler meralarin durumu ve trendi
hakkinda bilgi verirken diger yandan uygulanacak mera islah ve amenajman metotlarmin tiirler
iizerindeki etkisini inceleme firsatt vermektedir. Mera bitki ortiilerindeki degisimin izlenmesi, bitki
ortiistinlin stirdiiriilebilir kullanimma yonelik kararlarim isabetli verilmesine katki saglamaktadir.
Vejetasyon etiitleri meranin durumunu, olumlu veya olumsuz yondeki seyrini, kullanim durumunu, yem
kalitesini, verimini, toprak ve su koruma ozelliklerini belirlemede 6nemli oldugu bilinmektedir
(Gokbulak 2003). Meralarda bozulmaya ait esik degeri vejetasyonun artik geri dondiiriilemez oldugu
noktadir. Bu esik degeri citle cevirme ve hayvanlarin meradan uzaklastirilmasi, meranin otlatilmamasi
gibi normal idari tedbirlerle iyilesmenin artik miimkiin olamayacagi bir noktadir. Ayrica agir otlatmanin
yaninda erozyon, toprak bozulmasi, iklim gibi bir ¢ok etken bozulma siirecini etkilemektedir.

Tarimsal Arastirmalar ve Politikalar Genel Mudiirliigiinde (TAGEM) Ulkesel bazda mera etit
caligmalar1 yapilmistir. Bu sayede mera alanlarimizda bulunan bitki tiirleri tanimlanmig, stirdiiriilebilir
mera yonetimi alt yap1 ¢aligmalari hazirlanmugtir.

Mera durum sinifinin belirlenmesinde vejetasyondaki bitkilerin otlanmaya kars1 tepkileri dikkate
alimarak Azalici, Cogalic1 ve Istilaci olmak iizere simflandirilmistir (Kog vd., 2003). Bu smiflar
toplanarak bu tiirlerin kompozisyondaki oranlarina gére mera durum sinifi belirlenebilir. Ornegin
familya gurubu olarak; baklagil, bugdaygil ve diger familya gurubu bitki tiirlerinden; Trifolium pratense
Azalic1 Baklagil, Dactylis glomerata Azalici Bugdaygil, Poa bulbosa Cogalict Bugdaygil, Cynodon
dactylon Cogalic1 Bugdaygil, Centaurea iberica Istilac1 Diger familya olarak siniflanmustir.
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Azalic1 Bitkiler otlanmaya karsi en hassas olan klimaks tiirler olup otlatma baskis1 arttikga bu
tirlerin kompozisyondaki oranlar1 devamli olarak azalir. Bunlar ayni zamanda bitki Ortiilerinin en
lezzetli tiirleri olup otlatma esnasinda 6zellikle ve cogunlukla tercih edilirler. Ozellikle segici otlatmanin
varliginda, ideal mera kapasitelerinde dahi, otlatma baskis1 azalici tiirler iizerinde yogunlasir. Otlatma
siddetinin artmast ile birlikte vejetasyonda bu tiirler yavas yavag azalarak merada bozulma, yani klimaks
durumdan uzaklagma baglar.

Vejetasyondaki ¢ogalici bitkiler 1. ve II. tip ¢ogalict bitkiler olarak ikiye ayrilirlar. 1. Tip
cogalicilar orta derecede lezzetli tiirlerdir, ikinci derecede tercih edilirler. Orta seviyeli otlatma
sartlarinda ya bir miktar artarlar yada mevcut durumlarini koruyabilirler. Otlatma baskisi arttik¢a veya
meralar orta duruma dogru ilerledikge bu tiirler de azalmaya baslar. Klimaks vejetasyonda lezzetsiz olan
II. Tip ¢ogalict bitkiler ise otlatma baskisi arttik¢a veya arazinin bozulmasi durumunda artabilirler.
Istilac1 Tiirler; Bu tiirler klimaks topluluklarda bulunmazlar. Bitki &rtiileri bozuldukga azalic1 ve cogalic
tiirlerden bosalan yerlere yerlesirler. Lezzetsiz ve yabanci ot 6zelligindeki bu bitkiler orta veya zayif
mera durum sinifina sahip meralarda bulunurlar.

TAGEM tarafindan desteklenen ve bizim de aktif olarak arastirmaci olarak katildigimiz ¢aligsmada
mera 1slah yOnetim c¢aligmasinda Homojen alanlar1 belirlenmesinde iklim ve topografya verileri
kullanilmig, kuraklik baki ve rakim degerlerine gore siniflama yapilmistir. Meteoroloji Genel
Midiirligiinden tiim Tiirkiye’ye i¢in koordinatlar1 bilinen iklim istasyonlara ait uzun yillar giinliik
iklim verileri alinmustir. Istasyon verilerinden faydalanarak Food and Agriculture Organization (FAO)
FAO 56 Penman-Monteith yontemine gore (Allen vd., 1998) yillik Potansiyel Evapotranspirasyon
(referans bitki su tiiketimi) degerleri hesaplanmistir. Noktasal iklim degerleri topografik etkiyi dikkate
alan enterpolasyon modelleri (Hutchinson, 1995) ile tiim alana yayilarak Cografi Bilgi Sistemleri (CBS)
ortaminda raster tabanli iklim yiizey katmanlar elde edilmistir. Modelde 90 m ¢oziliniirliikkli Sayisal
Yukseklik Modeli (SYM) verileri kullanilmigtir. Sayisal yiikseklik verisinden yiikseklik, baki, egim
haritalar1 olusturulmustur. Elde edilen bu veriler iklim parametrelerinden iiretilen katmanlarla CBS
ortaminda modellenerek 6rnekleme yapilacak homojen alanlar (Sekil 1) belirlenmistir (Avag vd., 2012).

Zonguldak
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Sekil 1. Kuraklik, Bakim ve Rakim Faktorlerine Gore Tiirkiye nin 27 Sinifli Homojen Alanlar
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Ulusal Mera verileri etiid ¢alismalar1 kapsaminda botanik kompozisyonu belirlemek i¢in (Kog ve
Cakal, 2004) tarafindan agiklanan Modifiye Edilmis Tekerlekli Nokta Metodu kullanilmis ve vejetasyon
etlidii meradaki hakim bitkilerin ¢igeklendigi donemde dogu, bati, kuzey ve giiney ydneyleri esas
almarak 4 hatta toplam 400 noktada bitki okunmak suretiyle yapilmistir. Okuma yapilirken lup
icerisinde okunan her bir bitkitiirline ait degerler toplam bitki sayisina oranlanarak tiirlerin botanik
kompozisyondaki oranlaritespit edilmis olup igerisine bitki diismiiyorsa ya da tas ise ¢iplak alan olarak
degerlendirilmistir. Mera kesimlerinde, bitki Ortiisiiniin topragi kaplama oran1 (TKQO) vejetasyon etldi
sirasinda bitkiye rastlanan nokta sayisinin dl¢iilen toplam nokta sayisina oranlanmasi ile belirlenmistir
(Gokkus vd., 2000). Ol¢iimlerde bitki rtiisiiniin dip kaplama alan1 esas alinmistir. Mera Kalite Derecesi
(MKD) hesabinda bitki ortiisiiniin durum sinifin1 ortaya koymak i¢in azalici tiirlerin kompozisyondaki
oranina ilaveten ¢cogalicilarin hesaba katilma paylar1 Kog ve ark. (2003) tarafindan dnerilmistir. Hesaba
Katilan Tiirlerin Orani (%) smiflamasinda; Cok Iyi (76-100), Iyi (51-75), Orta (26-50) ve Zayif (0-25)
olarak siniflanmustir.

The Resource and Environmental Data Interpretation System (REDIS) programi kullanilarak
mera etudleri modellenebilir. Modelin kuvvetli yonleri, ekolojiye uyarlanabilmesi, mera durum sinifini
belirleme ve ileriye doniik izleme degerlendirme ¢aligmalarindaki giivenilirligi ve pratikligidir (Bosch
ve Gauch, 1991). Modelin 6zii anahtar tiirlere dayanir ve her homojen alan igin bir model ve her model
icin anahtar tiirler belirlenir. Anahtar tiirler bolgesel degisiklik gostermez.

Entegre Bitki Dinamikleri Sistemi integrated system plant dymanics (ISPD) sisteminin temelinde
Detrended Cosrrespondance Analysis (DCA), Principle Component Analysis (PCA), Korelason Analizi
ve D-Istatistik yontemleri bulunmaktadir. Bozulma modeli insas1 ISPD paket progranmu igerisinde
Degradation Model Construction (DMOC) ile yapilmaktadir. Bu islemle veriler x ekseni boyunca
cevresel faktorlere gore kontrol edilmektedir. DMOC’ta verilerin test edilmesinin amaci, x eksenindeki
bozulma egilimini tanimlamak ve egimin gercekten bir bozulma egilimi oldugunu test etmek ve
dogrulamak bakimindan gereklidir. Bunun igin, ¢evresel veriler yine DMOC analizinin siralama
sonuglar {izerine eklenerek ve bozulma egilimi dogrulandiginda model kaydedilmektedir. Bozulma
egilimi grafiginde y ekseni bozulma egiliminden olan sapmalari ve toplam hata paymi gostermektedir.
Herhangi bir nokta gruptan ¢ok fazla sapma gostermisse, o nokta degerlendirme dis1 birakilmaktadir.

Materyal ve Metot

Mera etiit verileri TAGEM mera projeleri veri tabanina aittir. Veriler Excel ve agik kaynak kodlu
Postgres veri tabaninda bulunmaktadir. Indikatér tiirleri belirlemek icin 6zel olarak Excel Visual Basic
Makro kodlar1 hazirlanmustir.

Mera verilerinde duraklara ait konum bilgileri, arazi 6zellikleri, rastlanilan bitki adlar1 ve bunlarin
frekanslarina ait bilgiler bulunmaktadir. Veri tabanindaki veriler kullanilarak indikator tiirlerin analiz
edildigi 6zel excel makro programi hazirlanmigtir. Visual Basic makrolart ile sql veri tabani veya excel
icerisine kopyalanan durak -tiir verileri ile galisilabilmektedir (Sekil 2). Bitki tiirlerini tiir bazinda
calismak mimkiin oldugu gibi benzer 6zellik gosteren bitki tiirlerini gruplayarak ta g¢aligsmalar
yapilabilir. Ulusal Mera Veri Tabam: caligmalarinda bitki tiirlerinin farkli gruplama secenekleri
tasarlanmis ve bu segenekler tiirler ile iliskili olarak veri tabanina dahil edilmistir. Ornegin istege bagh
olarak Azalic1 baklagiller, Istilac1 baklagiller seklinde basit gruplamalar olabilecegi gibi, Bugdaygiller
Kaliteli, Bugdaygiller Kalitesiz, Anthemis +Alyssum+Senecio+Ajuga +Stachys, Astragalus Dikenli,
Dikenli Diger familyalar, Zehirli Bitkiler, Calimsilar, MedicagoTekyillik, Potentilla +Taraxacum
+Ranunculus, Malva +Salvia +Nepeta, Poterium +Cichorium, Thymus +Origanum, TragopogonSpecies
gibi birlesmis bitki gruplari calismalarda kullanilabilir. Veri tabaninda etiidii yapilmis bir bolgeye ait (il,
ilge, kdy, mevki, bir durak veya homojen alan vb. olabilir) duraklarin verileri kullanilarak indikator tiir
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analizleri standart ve esnek yap1 sayesinde kolayca yapilabilmektedir. Indikator tiir analizleri iki asamal1
olarak; genel olarak alan bazinda KBR221 nolu homojen alan érnegi (Sekil 6) ve detayli olarak durak
bazinda (Sekil 7 ve 8) Amasya 8 nolu durak ve Kahramanmaras 23 numarali durak 6rneklerinde
goriildiigii gibi yapilmaktadir. Ilk islem asamasi olarak ¢ok sayida duragin oldugu alandaki biitiin bitki
tirlerinin verileri kullamlarak indikatér tiirler belirlenmektedir. fkinci islem asamasinda ilk asamada
analizi yapilan alan icerisindeki bir durak secilerek igerisindeki bitki tiirlerine gore indikator tiirler
belirlenmektedir. Meralarda yem degerleri agisindan Once Azalici sonra Cogalici bitki tiirlerinin
indikator tiir olarak secilmesine 6zen gosterilir. Ilk asamada bir alan igerisinde frekans esik degerinin
altinda kalan tiirler hesaplamaya dahil edilmezler. Bu esik degeri degisken olup degistirilebilir. Yapilan
hesaplamalarda deneyimlere dayali olarak frekans degeri % 3’tin altindaki bitki tiirleri hesaplamaya
dahil edilmemistir. Her iki islem asamasinda bitki tiirlerinin tiir bazinda topragi kaplama oranlar ile
REDIS hesaplamasina gore Mera Kalite Derecesi (MKD) oranlari istatistik analizlerine tabi
tutulmaktadir. Calismalarda hesaplanan tanmimlayici istatistik analizi ydntemleri; Korelasyon (1),
Kaplilik frekans ortalamasi (%), Kaplilik frekans enaz (%), Kaplilik frekans encok (%), Tiir frekans
ortalamasi (%), Tir frekans enaz (%), Tur frekans engok (%), Tur Varyans, Standart Sapma, C,
histogram100, histogram90, histogram80, histogram70, histogram60, histogram50, histogram40,
histogram30, histogram?20, histogram10, Histogram engok, Tiiriin durak sayisi, % 25 'lik kisim, % 75
lik kisitm, Egim, En ¢ok olan, F Test, Geometrik Ortalama, Harmonik Ortalama, Kesme Noktasi,
Kovaryans, Logaritmik Normal Dagilim, Normal kiimiilatif dagilim, Ortanca, Ort. Sapma, Pearson,
Poisson, R Kare, Sapma Kareler Toplami, Standartlastirma, Standart Hata, Serbestlik Derecesi, T
dagilimi, Topkare, Topla Carpim, Kare Farklar1 Toplam1 ve Varyans hesaplamalaridir. Makro her tiiriin
frekansi ile bulundugu meranin MKD degerine gore tanimlayici istatistik verilerini hesaplayip tiir
istatistikleri ile durak istatistikleri sayfalarindaki tablolara dahil etmektedir (Sekil 3, 4 ve 5). Her tiirtin
alandaki dagilim iki ayr grafik ile beraber raporlamaktadir.
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Sekil 3. KBR221 Alanindaki Her Bir Tiir fcin Hesaplanan Farkli Istatistik Hesaplamalari ile Grafik
Cizimleri Ornegi
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A23 - fe | Cynodon dactylon v
A B c D E F G H ! d K L M 0 P Q R S T U v W X Y rd LLY AB AC AD -
o oorse | o ::‘:‘;"" Kaplitk | Kaphiik | Tarfrekans | Tor ﬁ';’ N %25 | %75 .
Birlesmis Bitki Tairleri Bélge "M: ';;”" 3 ; ™ ! frekans | frekans | ortalamasi | frekans | ': ur Uik ik Egim
v OFRIAMA w2 (3) fengok () (%) ienaz(w)} “T° Kisim | fisim
15%) 15)
Galium verum iKBR221 Genel |Digrfmly 4400! 4000; 48,00 300, 300 300 3,00 3,00} 0,00
Hypericum perforatum KBR221 :Genel Digrfmly 4350 4200! 4500 375 375: 3,75 375 375 0,00

Bellis perennis. :KBR221 :Genel |Digrfmly 5600 5300: 59,00 7,500 7,00i 800

ara iKBR221iGenel [Calchedy | 100: 4750° 4000i 5500 535, 450 600
H Genel |Calcbedy | 100: 37501 3000 4500 675, 500! 850
Genel | Digrfmiy 100] 4950: 4400! 5500 2137 350: 478
Genel |Digrfmiy 1000 5150 43001 6000 5000 350! 650
Genal |Azichile 100 5100  49,00i 53,00 813 325! 500
Genel |Dizrfmly 100 16501 1200 2100 600, 550! 650
Genel |Aclcbedy 100] 8250: 77,00] 85,00 71,00 5425 87,75
Genel |Digrfmiy 1000 4750i 40000 5500 638 400! 875
Genal | Digrfmiy. 100 3250 2100 4400 388 335 450
14 [Trifolium hirtum Genel [Istibklz 100; 44501 4400 4500 600, 500! 7,00
15 [Centaurea iberica Genel |Digrfmly 093] "4100: 4000! 43,00 525, 300 875
15 ischzemum iKBR221:Genel |Azicbedy | 0,94° 53400 4300° 73,00 890 550i 1800
17 |Centaurea virsata Genal | Digrfmiy. 0B1i 3067! 3000i 3200 7,33 375! 1050
18 |Thymbra spicata Genel |Dizrfmiy 065 20671 1200; 29,00 625, 375! 950
13 [Paliurus spina-christi Genel | Digrfmly 064; 5500: 40,00. 73,00 450 375: 500
20 | fesilops neslects Genel |Istibdy 061! 3640: 2900 50,00 835 300i 1850
21 |Plantago lancealata Genal | Digrfmiy. 060i 35351 12001 48,00 269 375! 700
22 Lalium perenne Genel |Acichgdy | 056: 52631 3500; 6400 1181, 675! 20,25

725! 7,75 0,17
4881 5531 0,10
588 7,63 023
381 444 011
4250 575 0,18
3,69 4,56 0,34
575 625 011
62,63 79,38 3,05
519 7,56 0,32
3,56 4,191 0,05
550 650, 2,00
3,50 6,38 1,75
650 7,50 0,20
575 9,131 2,38
463, 750 023
425 2887 0,03
525 875! 0,40
3,98 4,75 0,06
7,19:1550. 035

Brizs media
Eryngium creticum

Eupharbis crientalis.
9 [Lon

10 |Matricaria

11 [Paspalum distichum
12 |Thymus parviflorus
13 i

@ 0w e

23 [cynodan dactylon Genal Cglcbgdy | 0,567 4525 27,00 1831 0,35

24 | Assilops markerafil Genel |Istibgdy 0537 3850% 29,00 7,81 0,10

25 | Madicago sativa Azichilg 052: 5183 3300 7,19 0,16

26 ium pinnatum Celcbedy | 050:  4B71! 40,00 1238 0,17

27 | Crepis fostida Digrimly | 0,38} 38331 2300 5,82 0,08

28 I Azcbedy | 0241 #225: 23,00 14000 0,14

29 |spartium juncaum Istibklg 011F 3867! 30,00 18,50 0,12

30 |Festuca ovina Celcbedy | 009:  43.00! 33,00 138 0,051 1

31 [Taraxacum Digrimly | 0,04 47&7i 32,00 1225 0,00

32 |Poa bulbosa Ceicbedy 0,071 #310: 2100 9,000 0,02

33 |sezilops ovata iKBR221:Genel |istibgdy | D012 3m20° 2900 9,50 0,08

34 [Frunsium ramnestre. KRR321 iGenel (Disfmiy  GARL A1 EELHERE] i b
<« Tam Grafikler i | Durak Ir 3

Hazir Ortalama: 121456 Say: 57 Sayisal Saym: 46 En Kugik: 4559038  En BOyuk: 55579,63  Toplam: 5586956 | [ m - 1 + %7

Sekil 4. KBR221 Alanindaki Tiirlerin Tamimlayic Istatistik Degerleri Ornegi
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Sekil 6. KBR221 Alaninda Indikatér
Histogram

Segilen Tiirlerin Bazi1 Tamimlayic1 Istatistik Analizleri ve MKD
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Iki degiskenli istatistik analizleri 45 adet olup istenilen istatistik analizleri one ¢ikarilarak analiz
islemlerini yapmak miimkiindiir. Bu analizler arasindan énemli goriilen birkag tanesine gore verilerde
stralama yapilmaktadir. One ¢ikan istatistik analizi korelasyon (r) degeridir. Korelasyon degerinin + 1’
¢ en yakin degerler olmasi istenir. Standart sapma degerinin diisiik olmasi, farkli durak sayisinin
sayisinin (0rnek, n) fazla olmasi istenir. Histogram verilerine gore MKD’nin her %10 luk sinifindaki tiir
frekanslar1 incelenir. PCA analizi excelin eklentisi olup lisansli yazilim modiilleri olarak
ulagilabildiginden dolay1 diizenli olarak PCA analizleri yapilamamistir. PCA analizi imkanlar dahilinde
yapilabilmektedir. Ozellikle iyi meralarda yiiksek frekans degeri gosteren yem degerleri yiiksek Azalict
veya Cogalici tiirlerin olmasi istenir. Calisilan bolge veya durak bazinda incelenen tiirlerin farkli mera
kalite derecelerinde dagilimlar incelenerek aralarindan en uygun tiirlerin segimleri yapilir.

Bulgular ve Tartisma

Ik asamada alan bazinda yapilan ¢alismada Kuraklik Baki Rakim’ a gére 27 homojen alan arasindan
(Sekil 1) ornek olarak 221 nolu alan secilmistir. KBR221 nolu homojen alanda Adana, Adiyaman,
Amasya, Corum, Hatay, Kahramanmaras, Samsun ve Tokat (8 il) illeri se¢ilmis olup bu illerde 39 farkli
durakta 251 adet farkli bitki tiirii bulunmaktadir. Bu farkli tiirlerden tiir frekans1 % 3’0n tzerinde olan
126 farkl tiir secilmistir. Alanda MKD degeri 12 ile 88 arasindadir. Tiim tiirlerin duraklardaki frekans
degerleri ile MKD degerleri arasindaki farkli istatistik verileri hesaplanmustir. Ornegin 10 farkl1 tiiriin
korelasyon degerleri; Ciplak Alan: -0,25, Poa bulbosa: -0,07, Bothriochloa ischaemum: 0,94,
Chrysopogon gryllus: 0,24, Lolium perenne: 0,56, Medicago sativa: 0,52, Medicago minima -
0,49,Paspalum distichum: 1, Trifolium repens: -0,21 ve Cynodon dactylon: 0,56 olarak bulunmustur.

KBR221 nolu homojen alaninda 39 durakta Ciplak Alan ‘i (Ornek sayisi, n= 39) korelasyon
degerinin -0,25 olmas1 Ciplak Alan ile MKD degerleri arasinda eksi (-) yonde iligki oldugu, ¢iplak alan
arttikca MKD degerinin azaldig1 anlasilmaktadir. Aralarindaki iligkinin degeri 0,25 olarak bulunmustur.
Ayn1 homojen alanda Cynodon dactylon tiiriiniin 22 durakta (Ornek sayis1, n= 22) korelasyon degerinin
0,56 olmasi Cynodon dactylon tirii ile MKD degerleri arasinda eksi (+) yonde iliski oldugu, tiir frekansi
arttikca MKD degerinin de artt1g1 anlasilmaktadir. Aralarindaki iligskinin degeri 0,56 olarak bulunmustur.

KBR221 nolu homojen alanda farkl: tiirler arasindan 6rnek olarak secilen Cynodon dactylon 22
farkl1 durakta goriilmiistiir. Duraklardaki tiirtin frekans degerleri ile duraklarin MKD degerleri
arasindaki bazi istatistik degerleri: Korelasyon (r): 0,56, Kaplilik frekans ortalama (%): 48,45, Kaplilik
frekans enaz (%): 27,00, Kaplilik frekans engok (%): 77,00, Tiir frekans ortalamasi (%): 13,30, Tiir
frekans enaz (%): 3,00, Tir frekans engok (%): 32,25, Tiir Varyansi: 436,23, Standart Sapma: 21,15
olarak bulunmustur. Tiirlerin alansal dagilimlan excel 3B harita uygulamas: modiilii yardim ile kontrol
edilebilmektedir. Sekil 9 da koordinat bilgilerine gore tiirlerin alansal dagilimlarinin incelenmesi
gorulmektedir.

KBR221 Alani AMA008 Duraginda Secilen Trlerin MKD Hlstog[‘a[mlm
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Sekil 7. KBR221 Alan1t AMAOOS Duraginda Segilen Tiirlerin MKD Histogrami ve Duragin MKD (60)
degeri
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KBR221 Alani MRS023 Duraginda Secilen Tiirlerin MKD Histogrami
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Sekil 8. KBR221 Alan1 MRS023 Duraginda Secilen Tiirlerin MKD Histogrami ve Duragin Mkd (27)
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Sekil 9. KBR221 Nolu Homojen Alanda Segilen Cynodon Dactylon Tiriiniin Alansal Dagiliminin
Incelenmesi

Incelenen mera alaninda vejetasyondaki degisim trendinin degerlendirilmesi ve izlenmesi igin
KBR221 nolu homojen alandaki 8 ilde secilen Lolium perenne, Cynodon dactylon, Chrysopogon
gryllus, Festuca ovina tiirleri indikator olarak kullanilabilir (Sekil 6). Durak bazinda; AMAOO8
duraginda segilen Lolium perenne, Cynodon dactylon ve Medicago sativa turleri indikator olarak
kullanilabilir (Sekil 7). MRS023 duraginda segilen Cynodon dactylon tiirii indikator olarak kullanilabilir
(Sekil 8).

ISPD, REDIS gibi programlar ile mera etiidlerinin degerlendirilmesi, indikator tiirlerin
belirlenmesi islemleri eskiden kullanilan isletim sistemleri (DOS, Windows xp) araciligi ile
yapilmaktadir. Etiid verilerinin not defteri araciligi ile hazirlanip DAT dosyast ile veri giriglerinin
yapilmasi énemli derecede zaman, ekip, maliyet ve deneyim isteyen islemlerdir. indikatdr tiir belirleme
islemleri i¢in 6zel hazirlanan Postgresql veri tabani altyapisi ve Excel makro programi sayesinde
karsilagilan sorunlar 6nemli 6lgiide azalmistir. Excel programinda Visual Basic makrosu ile ¢alisan
program yaygin etkinin arttirllmasi amaciyla web {izerinden ¢alisacak sekilde altyapisi
hazirlanmaktadir. Konu uzmani teknik elemanlarin internet tarayicisi ile HTML sayfalar1 iizerinden SQL
veri sorgulamalari yapilarak indikator tiir caligmalar1 yapilacak sekilde altyapr ¢alismalari halen devam
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etmektedir. Bu sayede standart mera veri tabani alt yapisi tizerinden Tiirkiye’nin siirdiiriilebilir, saglikli
mera kullanim ve yonetimi ¢alismalarina pratik ve hizli olarak katkida bulunulacaktir.

Tesekkiir

Meteoroloji Genel Miidiirliigii (MGM), Tarimsal Arastirmalar ve Politikalar Genel Miidiirliigii’'nce
(TAGEM) TUBITAK tarafindan Kamu Arastirmalari Destek Grubu (KAMAG) 1007 kapsaminda
desteklenen 106G017 nolu “Ulusal Mera Kullanim ve Y®énetim Projesi” ve BUGEM tarafindan
desteklenen “Mera Varliginin ve Mera Durum Siniflarinin Belirlenmesi Projesi” ‘nde emegi gecen tiim
personel ve danismanlara tesekkiir ederiz.
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Comparison of Some Different Clustering Methods in Double Dendrogram Heat Maps
Samet Hasan ABACIY, Yalgin TAHTALI?, Ahmet SEKEROGLU?®

1Ondokuz Mayis University, Faculty of Agriculture, Department of Animal Science, 55139, Samsun,
Turkey.

2Tokat Gaziosmanpasa University, Faculty of Agriculture, Department of Animal Science, 60240
Tokat, Turkey

Nigde Omer Halisdemir University, Faculty of Agricultural Sciences and Technologies, Department
of Animal Production and Technologies, 51240 Nigde, Turkey

Abstract

Heat maps can be used to visualize large amounts of multidimensional data and define sets of rows of
similar values. Combining the heat maps with hierarchical clustering based on the distance or similarity
between them, the result of the clustering calculation is displayed in a heat map with a dendrogram, the
tree structure of the hierarchy. Both rows and columns can be clustered in the heat map. In this study, it
was aimed to compare some different clustering methods in double dendrogram heat maps for
classification for some quality properties of eggs produced in different weeks. For this purpose, egg
weight, shape index, albumen index, shell thickness, yolk index, Haugh unit, shell weight and surface
area values of 150 eggs obtained from eggs produced between 24-42 weeks (biweekly) at
Gaziosmanpasa University research and application farm were used. Single Linkage, Complete Linkage,
Simple Average, Group Average and Ward's minimum variance methods were used to comparing the
correct classification performance in double dendrogram heat maps. NCSS package program was used
for data analysis. According to the Cophenetic Correlation Coefficient (CP) values results that show the
goodness of fit clustering methods, Ward's minimum variance method showed the worst fit (CP for
rows:0.625 — CP for variables: 0.753), while the Group average method showed the best fit (CP for
rows:0.861 — CP for variables: 0.759). According to the findings, it was determined that the Group
Average method fits better for double dendrogram heat maps. For the rows, weeks 24 and 26 formed a
cluster, while weeks 28 and 42 formed a cluster. For the variables, egg weight, shape index, yolk index,
Haugh unit and surface area formed a cluster, while the albumen index, shell thickness and shell weight
formed another cluster. As a result, it was also understood that a double dendrogram could be used for
such data.

Key words: Cluster, dendogram, egg, egg quality, heat map
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Solvability of Stochastic Fractional Differential Equation with Q-Winer Processes

Habib DJOURDEM*

!l_aboratory of Fundamental and Applied Mathematics of Oran (LMFAOQ), University of Oran1,
Ahmed Benbella, Algeria

Abstract

In this paper, we will apply stochastic analysis techniques with the help of Krasnoselskii’s fixed point
theorem to solving stochastic fractional differential equation driven by Q-Winer processes with linear
bounded covariance operator Q.

Key words: Stochastic equation, mild solution, fractional derivative, Krasnoselskii's fixed point
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Solvability System of Stochastic Fractional Differential Equations with Multiplicative

Random Noise in Probability Space

Noureddine BOUTERAA!

!l_aboratory of Fundamental and Applied Mathematics of Oran (LMFAOQ), University of Oran1,
Ahmed Benbella, Algeria

Abstract
This paper is devoted to discuss the existence of solutions to system of stochastic fractional differential
equations with multiplicative random noise in probability space under suitable assumptions based on
the Leray-Schauder nonlinear alternative.

Key words: Stochastic equation, mild solution, fractional derivative, fixed point theorem

272



1t International Applied Statistics Conference (UY I1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

Use of Biostatistics to Assess Performance of Balochistan Camel Breeds

Abdul FATIH?!, Muhammad Masood TARIQ?, Masroor Ahmad BAJWAL,
Majed RAFEEQ?, Asim FARAZ?, Abdul WAHEED?, Ecevit EYDURANS?, Illahi Bakhsh
MARGHAZANI*, Jameel AHMED?®, Mudassar JEHAN®

Center for Advanced studies in Vaccinology and Biotechnology, University of Balochistan,
Quetta, Pakistan
2Department of Livestock and Poultry Production, Bahauddin Zakariya University, Multan
SFaculty of Agriculture. Department of Animal Science, Biometry & Genetics Unit, Igdir
University, Igdir, Turkey
“Lasbela University of Agriculture, Water and Marine Sciences, Uthal, Balochistan, Pakistan
SLivestock and Dairy Development Department Balochistan, Quetta, Pakistan

Abstract

This study is amid to evaluate the quantitative performance of camels found in Balochistan province in
Pakistan. Camel is major livestock specie of the province with 41% of total camel population of
Pakistan. There are eight recognized breeds namely Brahvi, Kachhi, Kharani, Lassi, Makrani, Rodbari,
Pishin and Kohi breeds. It was revealed that Kachhi breed was a riverine camel breed while others were
mountainous camels. Rodbari breed had highest birth weight (48.58kg) among other breeds while the
weaning weight (118.83kg) is high in Kharani breed and Adult weight (712kg) is high in Pishin breed.
The milk yield per lactation (2049liter) is high in Kachhi breed and lactation length (579.18 days) is
high in Brahvi breed. Age of puberty female camel (1282.6 days) and age of first breeding (1575.7 days)
are delay in Brahvi breed. Gestation period (405.53 days) is high in Makrani breed and dry period
(369.12 days) is long in Brahvi breed. Calving interval (787.65 days) is long in Rodbari breed. Age at
puberty for male camel is long in Pishin breed and peak rutting vigor (128.54 days) is more in Kohi
breed. Duration for copulation (25.38 mints) is high in Brahvi breed. The study is concluded that camel
is most important specie arid, semi-arid and desert areas like in Balochistan. The camel of this province
can be improved with application of specific latest molecular etchings regarding selection breeding
programs which can cover the delay maturity, low conception rate and long calving interval period.

Key words: Biostatistical data, camel, performance, pastoral, breeds, Balochistan
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Cekirdek Yogunluk Tahmininde Kullanilan Bant Genisligi Secim Ydntemleri
Sule KARAKOC?, Necla GUNDUZ!

1Gazi Universitesi Fen Fakiiltesi Istatistik Boliimii, Ankara, TURKEY

Ozet

Cekirdek yogunluk tahmin yontemi, parametrik olmayan yogunluk tahmini konusunda yaygin
olarak kullanilan bir yontemdir. Bilinmeyen olasilik yogunluk fonksiyonu igin ¢ekirdek tahmin
edicisi ile ilgili rasgele degiskene iliskin olasilik yogunluk yada dagilim fonksiyonu tahmininde
bulunulur. Veriye dayali olarak uygulanan bu tahmin yonteminde, ¢ekirdek tahmin edicisinin
performansi, diizgilinlestirme parametresi olarak da bilinen bant genisligi parametresine
baghdir. Bir bagka ifade ile, bant genisligi, olasilik yogunluk fonksiyonu yada dagilim
fonksiyonu tahmininde 6nemli bir rol oynamaktadir. Ornegin, kiiciikk bant genislikleri
dagilimin kuyruklarinda piirtizler olustururken, biiylik bant genislikleri dagilimin kuyruklarinda
asir1 diizlesme meydana getirerek dagilimin 6zelliklerini gérmemizi saglamaz. Cekirdek
diizgiinlestirmesinde kullanilan ¢esitli bant genisligi se¢cim yontemleri vardir. Bu ¢alismanin
amaci, basit bant genisligi se¢cimi (normal 6lcek), yerine koyma ve en kuguk kareler capraz
dogrulama gibi en yaygin olarak kullanilan bant genisligi segme yontemlerini incelemektir.

Anahtar kelimeler: Cekirdek yogunluk tahmini, bant genisligi se¢imi, en kiigiik kareler capraz
dogrulama, yerine koyarak bant genisligi se¢cimi, normal 6l¢ek bant genisligi secimi

Bandwidth Selection Methods in Kernel Density Estimation

Abstract

Kernel density estimation method is a widely used method for nonparametric density
estimation. For the unknown probability density function, the probability density or distribution
function of the related random variable is estimated by the kernel estimator. In this data-based
estimation method, the performance of the kernel estimator depends on the bandwidth
parameter, also known as the smoothing parameter. In other words, bandwidth plays an
important role in the probability density function or distribution function estimation. For
example, while small bandwidths create roughness in the tails of the distribution, large
bandwidths do not allow us to see the properties of the distribution by creating excessive
flattening in the tails of the distribution. There is various bandwidth selection methods used in
kernel smoothing. The aim of this study is to examine most popular bandwidth selection
methods such as the simple bandwidth selection (normal scale), plug-in and least square cross-
validation.

Key words: Kernel density estimation, bandwidth selection, least squares cross-validation,
plug-in bandwidth selection, normal scale bandwidth selection
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Nonparametric Estimation of Renewal Function under Progressively Censored Data
Omer ALTINDAG?, Halil AYDOGDU?

!Department of Statistics and Computer Sciences, Bilecik Seyh Edebali University, Bilecik, Turkey

2Department of Statistics, Ankara University, Ankara, Turkey

Abstract

Let (X,)n=1... be a sequence of independent and identically distributed positive random variables
representing successive failure times with common distribution function F. Define N(t) =
max{n: S, <t},for t >0 where S, =0, S, =X; +X, +-+ X,,n=12,... Then the stochastic
process {N(t),t = 0} is said to be a renewal process. Renewal process is a generalization of Poisson
process and it gives number of successive events occurred in interval (0, t]. The renewal process is an
important model utilized in stochastic modeling especially for reliability theory and warranty analysis.
For application fields of renewal process see Finkelstein 2008, Blischke and Murthy 2011. Mean value
function of the renewal process is crucial in many of applications. It is defined as M(t) = E(N(¢)),t =
0. Mean value function of the renewal process is also called as renewal function. It gives expected
number of events occurred up to time t. Let X3, X5, ..., X,, be a sample from a renewal process. Then
the renewal function M (t) can be estimated for a fixed ¢t > 0 based on this sample. Frees 1986a and
1986b suggested some parametric and nonparametric estimators for the renewal function and
investigated their statistical properties under complete sample. Lin 1988 studied estimation of renewal
function when the data includes right censored observations. Later, Baxter and Li 1995 proposed
nonparametric confidence interval for renewal function under right censored data. Estimation problem
of renewal function is still being studied in the literature for different cases. For instance, see Alvarez
2006, Bebbington et al 2007 and Aminzadeh 2011. Recently, Altindag 2017 have studied estimation
problem of renewal function when the data is obtained under progressive censoring which is widely
used in failure analysis to accelerate testing process. In this study, we consider nonparametric estimation
of renewal function when the data is progressively censored. A plug-in estimator for renewal function
is proposed and its statistical properties such as consistency, asymptotic unbiasedness and asymptotic
normality are established. A simulation study is also performed to evaluate small sample behavior of
the estimator.

Key words: Nonparametric estimation, progressive censoring, renewal function
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Data Visualization and Data Analysis Examples from Textile Engineering
Mehmet Erdem INCE?

1Gaziantep University, Textile Engineering Department, 27310, Gaziantep, Turkey

Abstract

In this proceeding, | would like to share the data visualization and data analysis examples that
I use in my academic studies. In my experimental studies, since my input variable is generally
a categorical variable and the output is a numerical one, the type of graph that | use frequently
for data visualization is “box and whiskers plot”. The drawing of green diamonds showing the
95 percent confidence interval on the box and whiskers plot and the addition of comparison
circles to the right side of the plot make the plot telling the whole story and standing alone. The
story is completed by placing the table containing summary statistics and comparison results
(p-values) after the box and whiskers plot. Another type of graph and analysis that I enjoy using
are the histogram and “Goodness of Fit Test - Shapiro-Wilk W Test” tests that numerically
analyze whether the given data show normal distribution or not. | also plan to share my
experimental data on normal distribution analysis in this proceeding. To summarize, statistics
is of great importance in the sensitive analysis and effective presentation of my data.

Key words: Data visualization, data analysis, box and whiskers plot, normal distribution, normality
check.

Ozet

Bu bildiride akademik ¢alismalarimda kullandigim veri gérsellestirme ve veri analizi 6rneklerini sizlerle
paylagmak istiyorum. Deneysel ¢aligmalarimda genellikle girdi degiskenim kategorik, ¢ikt1 degiskenim
ise sayisal bir degisken olmasindan otiirii; veri gorsellestirme isleminde sik¢a kullandigim grafik tipi
“kutu ve biyiklar” grafigi olmaktadir. Kutu ve biyiklar grafigi iizerine % 95 giiven araligini gosteren
yesil elmaslarin ¢izimi ve grafigin sag tarafina karsilastirma dairelerinin eklenmesi grafigi tek basina
ayakta durup tim hikayeyi anlatan hale getirmektedir. Kutu ve biyiklar grafiginden sonra o6zet
istatistigini ve Kkarsilastirma degerlerini (p-degerlerini) igeren tablonun eklenmesi ile de hikaye
tamamlanmaktadir. Kullanmaktan haz ettigim bir baska grafik ve analiz tipi ise; eldeki verilerin gorsel
ve numerik olarak normal dagilim gosterip gostermediginin tespit edildigi, histogram c¢izimi ve
“Uygunluk Testi — Shapiro-Wilk W Testi” dir. Bu bildiride normal dagilim analizi uyguladigim deneysel
verilerimi de paylasmayi planliyorum. Ozet olarak istatistik bilimi verilerimin hassas analizi ve etkin
sunumunda 6nemli rol oynamaktadir.

Anahtar kelimeler: Veri gorsellestirme, veri analizi, kutu ve biyiklar grafigi, normal dagilim, normallik
kontroll
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Kadinin Is Hayatindaki Roliiniin Cok Degiskenli Istatistiksel Yontemler Kullanilarak

Degerlendirilmesi
Sinem ESER?, Dogan YILDIZ!

'Y1ldiz Teknik Universitesi, Fen-Edebiyat Fakiiltesi, Istatistik Boliimii, Istanbul, Tiirkiye

Ozet

Insan dogdugu andan itibaren toplumun ona yiikledigi rollerle yasamaktadir. Bu yiiklenen roller
Ozellikle bazi toplumlarda kadinlar i¢in ¢ok daha fazladir. Bu ¢alismada, ‘Kadinin is hayatindaki rolii’
arastirilmistir. Veri anket yontemi kullanilarak elde edilmistir. Anket kisilere internetten génderilmistir.
Internet kullanamayan kisilerle yiiz-yiize anket yapilmistir. Ankette 600 gdzlem degerlendirmeye
almmustir. Anket degerlendirilmeden Once giris ve literatiir boliimleriyle konu ele alinmustir ve yapilan
analizlerle ilgili bilgiler verilmistir. Ankette yer alan ‘kadinlar neden is hayatinda olmali/olmamali’ agik
uclu sorularina alinan cevaplara yer verilmistir. Ankete verilen cevaplarin grafiksel olarak
gosterilmesinde Python yazilimi kullanilmustir. ‘ Ankete katilan katilimcilarin ¢oguna gore kadinlarin is
hayatinda yeri vardir ve bunun en 6énemli nedeni maddi 6zgiirliiktiir.” sonucuna ulasilmistir. Ayrica ki-
kare, faktor, regresyon analizleri yapilmistir. Yapilan bu analizlerde SPSS paket programi kullanilmustir.
Sonug olarak; Regresyon denklemine gore, kadinin is hayatinda olmasiyla ilgili olan deneyim ve
performans degiskenin degeri arttik¢a ve kadinlarin ¢alismasinin nedenleri olan motivasyon degiskenin
degeri arttik¢a aile hayati diizeni artar.

Anahtar kelimeler: Faktor analizi, is hayati, kadin, maddi 6zgurlik, regresyon analizi

Evaluation of the Role of Women in Business Life Using Multivariate Statistical
Methods

Abstract

From the moment a person is born, they have been living with the roles that society imposes on them.
These attributed roles are much higher for women, especially in some societies. In this study, "The role
of women in business life" was investigated. Data were obtained using the survey method. The survey
was sent to the people on the internet. A face-to-face survey was conducted with people who could not
use the internet. In the survey 600 observations were taken into consideration. Before the survey was
evaluated, the subject was discussed with the introduction and literature sections and information about
the analysis was given. The answers to the open-ended questions of "why women should / should not
be in business" in the survey are included. The Python software was used in graphical data analysis. It
is concluded that according to most of the participants, women have a role in business life and the most
important reason is financial freedom. Also, chi-square, factor, regression analyses were done. In these
analyses, the SPSS package program was used. As a result; According to the regression equation, family
life order increases as the value of the experience and performance variable increases and the value of
the motivation variable, which is the reason why women work, increases.

Key words: Factor analysis, business life, woman, financial freedom, regression analysis
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Giris
Tarih boyunca insanlar1 anlamlandirabilmek igin bireyler; yas, cinsiyet, statii, ekonomik gii¢ ve 1rk gibi
cesitli kategorilere yerlestirilerek varolus siireglerini tanimlamaya ¢aligsmiglardir. Bu siniflandirmalardan

birisi de insan hayati i¢in dnemli bir isleve sahip olan, onun davranig bigimlerini, yasam standartlarini
belirleyen cinsiyet olgusu i¢indeki “kadin” ve “erkek” kavramlaridir (Akkas, 2019).

Kadin veya erkek, giinliik dildeki yaygin kullanimiyla hem bireyin biyolojik anlamda disi veya
er olusunu, hem de toplumun bireye sundugu roller sistemi dahilinde anlam kazanan kadin veya erkek
olusu ifade eden iki terimdir. Bu terimlerde anlam kazanan biyolojik boyut ile biyolojik yapida
temellenen toplumsal boyut birbirlerinden ¢ok farkli seylerdir (Vatandas, 2011).

Biyolojik bir kavram olan cinsiyet bireylerin dogumuyla baslayan siireci ifade eder. Yani
bireylerin biyolojik anlamda kadin ya da erkek olarak dogmasidir (Akkas, 2019).

Toplumsal cinsiyet sosyo-kiiltiireldir, insan icadidir, her toplumun kendi kiiltiirleriyle baglantili
olarak kadinlar ve erkeklere yiikledigi rollerdir. Dogdugumuz andan itibaren toplumun belirledigi
rollere gore yasamaya basliyoruz. Toplumsal cinsiyet kavrami, renklerden giysilere, jest ve mimiklerden
davraniglara kadar yasamin her alaninda varligim hissettiriyor. Toplumsal cinsiyet 6zellikle kadinlara
roller yiikler. Kadina yiiklenen birinci rol, annelik ve es roliidiir. Erkek gii¢, akil, otorite, bagimsizlik,
iktidar ile 6zdeslestirilirken, kadin anlayisli, uyumlu, sabirli olarak 6zdeslestirilir. Kadinin dncelikleri
evi ve kocasi olarak goriiliir (Sentiirk, 2019).

Kadinlarin toplumsal baglamda baski altinda olmalar1 ve ayrimciliga maruz kalmalar1 yazili
tarihin basindan beri olmasina ragmen bunu degistirmek i¢in harekete ge¢gmeleri daha ileri tarihlere
dayantyor (Kacar, 2020).

On dokuzuncu yiizyildan itibaren hizla gelisen endiistrilesme, geleneksel tarim toplumlarinda
ailenin {icretsiz is¢isi olarak agir is yiikil tagiyan kadina, egitim gorme ve ev disinda iicretli ¢aligma
olanaklar1 saglamistir. Egitim diizeyinin yiikselmesi ve toplumdaki islevinin g¢esitlenmesi ile kadin
sosyal haklarin1 genisletmek i¢in miicadeleye baslamistir (Kuzgun ve Sevim, 2004).

Demokratik Tiirkiye Cumbhuriyeti’nin gereklilifi ve Mustafa Kemal Atatiirk’iin temennisi;
kadinlarin yalnizca anne ve evlerinin kadini olmamasi aksine tiim sosyal haklar ile donatilmis, erkekler
ile esit ve Tiirkiye’ nin gelecegi i¢in emek harcayan ¢agdas bireyler olmasidir. Mustafa Kemal Atatiirk,
“Suna inanmak lazimdir ki, diinya {izerinde gordiigiiniiz her sey kadinin eseridir” sozleriyle kadimin ne
kadar degerli bir varlik oldugunu duyurmustur (Kagar, 2020).

Cumbhuriyetin ilanindan sonra gergeklestirilen devrimler gergevesinde Tiirk kadinina 6nemli
toplumsal haklar verilmistir. Se¢gme se¢ilme hakki, yasa 6niinde erkekle esit konumda olmak gibi haklar
yaninda 1936 Is Kanunu ile ¢alisma hayatinda baz1 diizenlemeler yapilmistir. Tiirkiye’de 1950 yilindan
itibaren sanayilesme siireci gelistikge ¢alisan kadinlarin orani da artmustir (Kuzgun ve Sevim, 2004).

Tiirkiye’de ailelerin yasam bi¢imi ¢ogunlukla erkeklerin eve gelir getirdigi, tek gelirli aile
modeline dayanmaktadir. Ama erkeklerin bazi nedenlerden (ekonomik kriz, is kazalari, hastalik, 6liim
vb.) dolay1 issiz kalacagi ve bu durumda aile gelirinin kimin saglayacagi diistiniilmemektedir.
Kadinlarin da ¢alismasiyla cift gelirli aile modeline gegilmesi, gelir diizeyini yiikseltecektir, yoksulluk
riskini azaltacaktir. Ayrica kadinlarin yaraticiliklarmi, becerilerini ve yeteneklerini gelistirecektir.
Birgok aragtirmaya gore ¢alisan kadinlarin ¢cogunun elde ettikleri gelirleri kendileri i¢in degil, daha ¢ok
aileleri i¢in harcadiklar1 goriilmektedir. Erkekler kazanclarin1 daha ¢ok eglence, alkol, sigara vb.,
kadinlar ise ¢ocuklarin isteklerine, egitimlerine ve sagliklarina harcamaktadir. Boylece ¢alisan kadin
sayisimin artmasi geng¢ kusaklarin daha iyi egitilmesine ve daha saglikli yetismelerine olumlu etki
yapmaktadir. Daha egitimli gen¢ kadin kusaklar1 yetistikge, calisan kadin orami da yiikselecektir.
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Calisma hayat1 kadinlara ekonomik ozgiirliik saglamakla beraber Ozgiivenlerinin ve toplum
sayginliklarinin artmasim da saglar (KigUk, 2015). Ancak Tiirk toplumunda kadinlarin ¢alisma hayati
acisindan istenilen diizeye ulagamamis olmasindaki dnemli etkenlerden birisi, yapilan tiim reformlara
karsin toplumun baskisindan kurtulamamis olmalaridir (Kuzgun ve Sevim, 2004). Kadinlarin uzun
caligma saatlerine maruz birakilmasi, diisiik {icretle erkeklerin alternatifi olarak goriilmesi, sigortasiz
calistirilarak kadin emeginin somiiriilmesi, ¢alisma yasamu igerisinde ise alinmada esitlik ilkesinin
uygulanmamasi, annelik ve aile yasaminin kadinin ¢alismasini kisitlamasi veya sinirlandirmasi, esit ise
esit icret 6denmemesi, egitimsizligi bahane edilerek terfi ettirilmemesi, taciz, sosyal ¢evre faktorleri vb.
olarak bu 6rnekleri artirmak miimkiindiir. Bu durumlar 21. Yizyilda hala kadinlarin zorlu ¢alisma
kosullarimin yami sira sirf kadin olmaktan kaynaklanan birgok sorunla karsilastigimi gostermektedir
(Kuglk, 2015).

Bu ¢aligmada veri anket yontemiyle elde edilmistir. Ankette yer alan kadinin toplumsal cinsiyet
roliiyle alakali ifadelerle ve kadin neden is hayatinda olmali/olmamali ifadeleriyle, kadiin is
hayatindaki roliinii nasil gordiiklerini 6grenmek amaglanmistir.

Literatiir Taramasi
Diinya’da esitliklerle ilgili arastirmalara bakildiginda;

- 2018’de Diinya Ekonomik forumu tarafindan 149 iilke arasinda, kadinlarin ekonomiye katilimu, firsat
esitligi, egitim imkanlar, saglik ve siyasi giicii gibi kriterlerle cinsiyet esitligi siralamas1 yapilmus.
Kadinlar icin cinsiyet ayrimciligmin en az oldugu ilk 3 iilke: izlanda, Norveg, Isvec. Tiirkiye bu
siralamada 130’uncu olarak sonlarda yer almig (Euronews, 2018).

- 2018 yilinda yapilan arastirmada, LinkedIn ile yapilan is birligine dayanarak, diinya genelinde Yapay
Zeka profesyonellerinin sadece %22'sinin kadin oldugunu, %78'inin erkek oldugu goriilmiis. Bu, son
yillarda sabit kalan ve su anda olumlu bir gelecek egilimi gostermeyen %72'lik bir cinsiyet farkim
olusturduguna ulasilmis (Dinya Ekonomi Forumu, 2018).

- 2019 y1l1 AB iiye devletlerinin cinsiyet esitligi siralamasina gore AB'nin ortalama puani 100 {izerinden
67,4 olarak hesaplanmis. AB ortalamasina gore erkeklerle ayni isi yapan kadinlar, erkeklere gore yilda
%16 daha az para kazaniyor. 4 Kasim’dan sonras1 y1li %16 sina denk geldigi i¢in bugiine ‘Esit Odeme
Gund’ (Equal Pay Day) ad1 verilmis (Euronews, 2019).

Turkiye’de 15-65 yas arasi cinsiyetlere gore isgiicii ve kazang istatistiklerine bakildiginda;

- 2019 yilinda isgiicline katilma oranlari kadinlarda %38,7, erkeklerde %78,2’dir, istihdam orani
kadinlarda 32,2, erkeklerde 68,3 tiir. 2019 yilinda bile kadinlarin isgiiciine katilma oranlar1 ve istihdam
oranlar erkeklere gére cok diisiiktiir. Issizlik oranlar1 kadinlarda 16,8, erkeklerde ise 12,7’dir. Kadilarin
isgiiciine katilma oranlar1 erkeklerden daha az olmasina ragmen issizlik oranlari daha fazladir (TUIK,
2019a).

- Egitim diizeyi arttik¢a yillik ortalama briit kazang artmistir. Tiim egitim seviyelerinde kadin igin
ortalama briit kazang erkeklerden diigiiktiir. Cinsiyetler arasi iicret farki en fazla meslek lisesi
mezunlarindadir (TUIK, 2019b).

Kahramanmaras, Ankara ve Diyarbakir sehirlerinde anket ydntemiyle yapilan arastirmalar
incelendiginde;

- Bu 3 arastirmaya ve bu arastirmaya gore; kadinlarin is hayatinda olmasinin en énemli nedeni olarak
‘maddi 6zgiirlik’ sonucuna varilmstir.
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- Kahramanmaras ilinde yapilan anketten, girisim karar1 almakta en énemli etkenin ekonomik 6zgiirliik,
isletmeyi kurarken karsilastiklari en 6nemli sorun toplumun kadinlar hakkindaki degeri, isletmeyi
kurduktan sonra karsilasilan en biiyiik sorunun rol ¢atigmasi oldugu sonucuna ulagsmislar (Soysal, 2010).

- Ankara ilinde yapilan anketten, is hayatinda da c¢alisma hayatinda da karsilastiklar1 sorunlarin sézlii
tacize maruz kalmalari, cinsiyet ayrimi gibi durumlar oldugu sonucuna ulagsmislar (Kiguk, 2015).

- Diyarbakir ilinde yapilan anket, kadinlarin %53,8’1 kadinin is hayatinda yeri olmadigini séylemisler
ve bunun nedeni olarak kadinm asil gérevinin ¢ocuk ve ev isleri olmasi gerektigini soylemisler. Is
hayatinda olmasi gerektigini diisiinenler bunun nedeninin ekonomik 6zgiirliik ve aile biit¢esine katkida
bulunmak oldugunu sdylemisler. Is hayatindaki kadin ¢alisan sayisinin, erkek ¢alisan sayisina gore az
olmasinin nedenleri soruldugunda aile biiyiiklerinin kars1 ¢ikmasi en yiiksek neden olmus. Isverenlere
yapilan ankette, igsverenlerin %94,4’i kadinin is hayatinda yeri oldugunu diisiinmiisler. Buradan
igverenlerin kadinlara ig hayatinda yer vermesine ragmen kadinlarin kendilerini o yerde goremedikleri
diisiiniilebilir. Kadinlarin ig hayatinda yeri oldugunu diisiinen igverenler bunun nedeninin ekonomik
Ozgiirlik oldugu diislincesini en fazla belirtmis. Ayn1 konumdaki kadin maasi ile erkek personel maasi
arasinda fark olup olmadigini belirlemek amaciyla sorulan sorulara verilen cevaplara gore isletmelerin
%77,3’1 esit bir dagilim uygularken %22,7’si esit licret vermedigi sonucuna ulasilmis. Buradan
kadinlara kars1 adaletsizlik yapildigina ulasilmis (Anonim, 2013).

Materyaller ve Yontemler

Materyal
- Veri anket yontemi kullanilarak elde edildi. Anket sorular1 4 alt béliimden olusturuldu.

- [k boliimde kisisel bilgiler soruldu. ilk bdliimiin son sorusu olan ‘Kadinlar is hayatinda olmal1 mi1?”’
sorusunun cevaplarina gore anket 2’ye ayrildi.

- Ikinci béliimde evet cevabi verenler icin 3 soru soruldu. Bu sorularin biri agik uglu soru, diger ikisi
5’er ifadeden olusan sorudur. Bu ifadeler i¢in diislince seviyesinin belirlenmesi istendi. Cevap siklari
5’11 likert 6l¢egi olarak olusturuldu.

- Ugiincii boliimde hayir cevabi verenler icin 3 soru soruldu. Bu sorularin biri acik uclu soru, diger ikisi
5’er ifadeden olusan sorudur. Bu ifadeler i¢in diisiince seviyesinin belirlenmesi istendi. Cevap siklar
5’11 likert 6l¢egi olarak olusturuldu.

- Son olarak dordiincii boliimde verilen 12 ifade i¢in diisiincelerini belirtmeleri istendi. Cevap siklar
5’li likert 6lcegi seklinde olusturuldu.

- Anket link seklinde internet ortamindan yollandi ve ayrica yiiz yiize anket yontemi uygulandi. Yaklagik
esit sayida veri elde edildi.

- 600 kisiyle yapilan ankette kararsal ornekleme kullanmildi. Bu yiizden sonuclarda sistematik hata

olabilecegi 6ngoriildi.

Kullanilan analizler

- Anket sorularinin cevap dagilimlari tablo ve grafiklerle gosterildi. Bu dagilimlar Python yazilimiyla
elde edildi.

- Birgok Ki-kare testi yapildi.

Ki-Kare Testi: Cok kategorili 2 degiskenin olusturdugu hiicrelerdeki, gozlenen frekans ile
beklenen frekansi karsilastirarak, degiskenler arasi iliskiyi sorgulayan parametrik olmayan bir testtir
(Yildirim, 2016).
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- Uygulamada guvenirlilik analizi, faktor analizi ve regresyon analizi SPSS programi ile yapildi. Bu
analizlerde likert 6l¢ekli sorularin uygun olanlart kullanildi.

Guvenilirlik Analizi: Giivenilirlik analizi, daha onceden belirlenmis bir dlgek tiirline goére
hazirlanmig ankete verilen yanitlarin tutarliligini 6lger. Giivenilirlik analizi i¢in kullanilan temel analiz
Cronbach Alpha (o) degerinin bulunmasidir. 0,7’den diisiik o degerleri anketin zayif gilivenilirligi
oldugunu gosterir, o>0,8 olmas1 ise anketin yiiksek giivenilirlige sahip oldugunu gostermektedir
(Ekonomi Analiz, 2013).

Faktor Analizi: Faktor analizi, ayn1 yapiy1 6lgen ¢ok sayida degiskenden, daha az sayida ve
tanimlanabilir sekilde anlamli degiskenler elde etmeye yarayan ¢ok degiskenli bir istatistik yontemidir
(Blyukoztirk, 2002).

Regresyon Analizi: Aralarinda sebep-sonug iliskisi bulunan 2 veya daha fazla degisken arasindaki
iligkiyi belirlemede ve bu iligkiyi kullanarak konu ile ilgili tahminler ya da kestirimler yapmak amaciyla
kullanilir (Gltekin, 2020).

Bulgular

Verinin incelenmesi ve Ki-Kare testleri
Ankette dogdugunuz yer, ikametiniz, annenizin ve babanizin memleketi sorularimin cevaplari sehirden,
7 bdlgemiz ve yurtdisi olarak degistirilmistir ve yas degiskeni kategorik hale getirilmistir.

Ankete katilan kisilerin sorulara hangi cevaplar1 hangi sayida ve oranda verdigine bakilmistir ve
verilen cevaplarin sayisi grafiklerle de gosterilmistir. Bu incelemeler Python yaziliminda yapilmistir.
Ankete katilan 600 kisinin 221(%36,83)’i erkek, 379(%63,16)’u kadindir.

Cinsiyete gore ankete katilim

kisi_sayis1 kisi_sayisi_orani

"a:i Erkek 221 26.332232
=
S Kadin a7e £2.196667
0 100 200 300
Kisgi sayisi

Sekil 1 Cinsiyete Gore Ankete Katilim

Ankete 18-85 yas arasi kisiler katilmigtir. Yasa gore dagilimda en fazla katilim 36-50 yas arasi
olmustur.

Yasa gore ankete katilim

kisi_sayisi kisi_sayisi_oram
203 |
o 18-25 123 20.500000
g »-s0 [ 26-35 108 17.500000
36-50 238 30232332
s+ [ 51+ 136 22666687
0 50 100 150 200
Kisi sayisi

Sekil 2. Yasa Gore Ankete Katilim
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Egitim diizeyine gore en fazla katilim lisans olmustur.

Egitim duzeyine gore ankete katilim

iIkakul . kisi_sayisi  kisi_sayisi_oram
egitim
> Ortaokul i :
o iikokul 24 4000000
13
E Lise | Ortaokul 14 2333332
= Lise a7 16.166667
i isans |
I xiasna Lisans 288 B4.666857
¥ Lisans ve Ustii - Y.Lisans ve Ustii 77 12.833223
0 50 100 150 200 250 300 350 400
Kisi sayisi
Sekil 3. Egitim Diizeyine Gore Ankete Katilim
Ankete katilanlarin is sektorii en fazla 6zel sektordur.
Is sektoruine gore ankete katilim kisi_sayisi  kisi_sayisi_orami
deviet is_sektorii
ev kadini I o » 1930103
E o -
5 issiz [~ ev kadim 52 8.606657
- igsiz 128 3.000000
0 okuyorum [INEEG—
S okuyorum 20 15.000000
serbest mesiek NG
serbest meslek 107 17.833333
ozel NN szel 235 30166867
0 50 100 150 200
Kigi sayisi

Sekil 4. Is Sektoriine Gore Ankete Katilim

Ankete katilanlardan I¢ Anadolu bélgesinde dogan sayis1 fazladir ve biiyiik bir ¢ogunlugu
Marmara bolgesinde ikamet etmektedir. Dogduklar1 bdlgelere gére Marmara bolgesi digindaki tiim
bélgelerde azalma olmustur. Marmara bolgesinde olan bu artisin sebebi Istanbul’da bulunan
{iniversitelerin daha ¢ok tercih edilmesi ve Istanbul’da olan ¢esitli is imkanlar1 olabilir.

Dogdugu bolgeye gore ankete katilim kisi_sayisi  Kkisi_sayisi_orani
akdeniz NG dogdugu_bolge
dogu anadolu NN akdeniz 57 9.500000
S ege N dodu anadolu 33 8333233
S
—g giineydogu anadolu [l ege 38 8.000000
Ef i anadolu NG OCneyogu anadolu ‘3 #1eear
N o
8 karadeniz [N o = e
karadeniz 40 8.866857
marmara I
marmara 173 28.832333
yurtdis! yurtdis 12 3.186887
0 50 100 150 200
Kigi sayisi

Sekil 5. Dogdugu Bolgeye Gore Ankete Katilim
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Ikamet bolgesine gore ankete katilim kKisi_sayisi  kisi_sayisi_oram

akdeniz I ikamet_bolgesi
dogu anadolu akdeniz 40 6.606067
g ege [N dogu anadolu 1 0.196887
;g’guneydogu anadolu [ ege 30 5.000000
¥ ic anadolu NG giineydodu anadelu g 1.233232
,g karadeniz [l i¢ anadolu 182 27.166687
marmara [N karadeniz 10 1.6606657
yurtdist 1 marmara 332 55.500000
0 50 100 150 200 250 300 350 yurtdigi 15 2.500000

Kigi sayisi

Sekil 6. Ikamet Bolgesine Gore Ankete Katilim

Anne ve babalarinin memleketleri bityiik cogunluk i¢ Anadolu Bélgesidir. Annelerinin egitim
diizeyinin ¢ogunlugu ilkokuldur. 600 kisiden 348 kisinin yani %58’inin ilkokul mezunu olmasi iyi bir
oran degildir. Ankete katilanlarin annelerin egitim diizeyinde oldugu kadar olmasa bile babalarin egitim
diizeyinde de en fazla ilkokul mezunu vardir. Annelerinin %75,9’u ev hanimidir. Calisan sayist ¢ok
azdir. Babalarinin ¢ogunlugu serbest meslekte calismaktadir.

‘Sizce Kadinlar is Hayatinda Olmali Midir?” sorusuna 570 (%95) kisi ‘evet’, 30 (%5) kisi “hayir’
cevabini vermistir.

Kadinlar ig hayatinda olmali mi?

kadinlar_is_hayatinda_olmali_nu

Evet 570 e5.0

Hayir I Hayir 30 50

0 100 200 300 400 500
Kisi sayisi

Sekil 7. Kadinlar Is Hayatinda Olmali M1?

‘Sizce Kadinlar Is Hayatinda Olmali Midir?’ sorusuyla, cinsiyet ve egitim diizeyi degiskenlerine
ayr1 ayr1 ki-kare analizi yapilmustir.

Ho: ‘Kadinlar is hayatinda olmali m1?’ sorusu degiskeniyle cinsiyet arasinda anlamli bir iligki
yoktur.

Hi: ‘Kadmlar is hayatinda olmali m1?’ sorusu degiskeniyle cinsiyet arasinda anlamli bir iliski
vardir.

2x2 lik ¢apraz tabloda yapilacak ki-kare testine karar verirken Ki-kare testinin altinda ¢ikan en
kiigiik beklenen degere bakilir. Bu tabloda (5<en kiiciik beklenen deger (11,05) <25) oldugu i¢in yates’
Ki-kare teste bakilmustir.

Yates’ ki-kare tablosundaki anlamlilik degeri 0,004 <0,05 oldugu ig¢in Ho reddedilir. Yani
degiskenler arasinda anlamli iligki vardir. Arastirmaya katilanlarin ‘Kadinlar is hayatinda olmali mi?’
sorusuna %95’1 evet, %51 hayir cevabini vermistir. Bu soruya kadimnlarin %2,9’u erkeklerin %8,6’s1
hayir cevabi vermistir. Hayir, cevabi ¢ok olmasa da erkeklerin, kadmlarm is hayatinda olmasini
istememe orani kadinlarin istememe oranindan fazladir.
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Tablo 1. ‘Kadinlar is Hayatinda Olmali M1?” ve Cinsiyet i¢in Ki-Kare Testi

kadinlarishayati
Evet Hayir | Toplam
cinsiyet Kadin Miktar 368 11 379
cinsiyete gore % 97.1% 2.9% | 100.0%
Erkek  Miktar 202 19 221
cinsiyete gire % 91.4% 8.6% | 100.0%
Toplam Miktar 570 30 600
cinsiyete gore % 95.0% 50% | 100.0%

Asimptotik Kesin
serhestlik Anlamhhk (Sig.) Anlamhihk

Deger derecesi(df) (2-tarafli) (2-tarafli)
Pearson KiKare 95317 1 002
Yates' Ki-Kare” 8.370 1
Olabilirlik Oram 9.110 1 003
Fisher Kesin Olasihk
Testi 003
Gegerli N sayisi 600

a. 0 hiicre(.0%) 5'ten az beklenen dedere sahiptir. En kiglk beklenen deder 11.054r.
b. Yalnizca 2x2 tablo igin hesaplanir.

Ho: ‘Kadinlar is hayatinda olmali m1?” sorusu degiskeniyle egitim diizeyi arasinda anlamli bir
iligki yoktur.

Hi: ‘Kadinlar is hayatinda olmali m?’ sorusu degiskeniyle egitim diizeyi arasinda anlamli bir
iliski vardir.

Tablo 2. ‘Kadinlar Is Hayatinda Olmali M1?” ve Egitim Diizeyi i¢in Ki-Kare Testi

kadinlarishayati
Evet Hayir | Toplam
egitim_yeni  ortaokul Miktar 31 7 38
ve alt editim diizeyine gire % 81.6% | 18.4% | 100.0%
lise Miktar 92 5 97
egitim diizeyine gare % 94.8% 52% | 100.0%
lisans ve Miktar 447 18 465
lisans iistii o 5ivim diizeyine gore % 96.1% 3.9% | 100.0%
Toplam Miktar 570 30 600
egitim diizeyine gaore % 95.0% 5.0% | 100.0%
Asimptotik Kesin
serbestlik Anlamhlik (Sig.) Anlamhlik
Deger | derecesi(df) (2-tarafli) (2-tarafl)
Pearson Ki-Kare | 15663" 2 .001
Olabilirlik Oram 10167 2 006 008
g:::lr. :: Testi 11.166 003
Gecerli N sayisi 600

a. 2 hiere(33.3%) 5ten azbeklenen dedere sahiptir. En kiigUk beklenen deder 1.9'dur.

Ki-Kare testi tablosunun altinda %33,3 oraninda 5’ten az beklenen degere sahip hiicre oldugu
sonucuna ulasilmistir. Bu oran %20’den fazla oldugu i¢in exact (kesin) testi yapilmistir. Ki-kare
tablosundaki kesin anlamlilik degeri 0,001 <0,05 oldugu i¢in Ho reddedilir. Yani degiskenler arasinda
anlaml iligki vardir.

Ankete katilanlardan egitim diizeyi ortaokul ve alt1 olanlarin %18,4°1i, lise olanlarin %5,2’si,
lisans ve lisansiistii olanlarin %3,9’u ‘Kadinlar ig hayatinda olmali m1?’ sorusuna hayir cevabi
vermislerdir. Yiizdelere gore kadinlarin is hayatinda olmasini istemedigini belirten en fazla ortaokul ve
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alt1 egitim diizeyine sahip olanlardir. Yiizde olarak en az lisans ve lisansiistii ¢ikmis olsa da bunun sebebi
ankete egitim diizeyi lisans ve lisansiistii olan katilimin fazla olmasidir.

Kisi sayis1 olarak en fazla 18 kisiyle lisans ve lisansiistii egitime diizeyine sahip olanlar,
kadinlarin is hayatinda olmasini istememistir.

‘Sizce Kadinlar Is Hayatinda Olmali Midir?” sorusuna Evet cevabi verenler icin;

‘Asagida kadinlarin is hayatinda olmasinin istenmesi ile ilgili baz1 sebepler verilmistir. Liitfen her
bir sebep i¢in kendi goriisiiniize uygun ifadeyi seginiz’, ‘Kadinlarin is hayatinda olmasini istemeniz ile
ilgili yukaridaki ifadeler disinda bagka diisiinceniz varsa yazabilir misiniz?’ ve ‘Sizce bazi insanlar
neden kadinlarin is hayatinda olmasini istemiyor olabilir? Liitfen her bir neden igin uygun ifadeyi
seciniz’ sorular1 sorulmustur. ik sorunun ifadeleri; ‘El=Detaylari anlamada iyi olmalarr’,
‘E2=Caliganlara moral verirler ve motive ederler’, ‘E3=Maddi 6zgiirliige sahip olmalilar’, ‘E4=Cogu
konuda daha yeteneklidirler’ ve ‘E5=Ge¢im zorluklar1’ seklindedir. Genel olarak ifadeler kadinlarin is
hayatinda olmasi igin yiiksek derecede sebep olarak goriilmiistiir. Ozellikle ‘maddi 6zgiirliige sahip
olmalilar’ ifadesinin en 6nemli sebep olarak goriildiigii soylenebilir.

Maddi ozguriuge sahip olmalilar i, g

mean hi¢ E3
= - hig 5 0877192
az g 1.052832
E2Z i7e123 orta orta 45 7.804737
E3 454012 yiiksek yiiksek 120 22831579
B 385614 oo gok yitksek 385 87.543880
E5 3.81578

0 5 100 150 200 250 300 350 400
Kigl sayisi

Sekil 8. Maddi Ozgiirliige Sahip Olmalilar

Ikinci soruda 570 kisiden 135 cevap almmustir. Birbirine benzeyen ifadeler ¢ikarilmistir ve 31
ifade acik uclu sorular maddesine yazilmstir. Ornek olarak; <2020 de bile hala kadinlarin calismasini
isteyip istememeyi tartisiyor olmaktan utaniyorum. Kadinin yeri ev degildir. Kadin kamusal alanda var
olmalidir.”. Cok dogru bir diisiince.

Uglincti sorunun ifadeleri; ‘E6=Dini nedenler’, ‘E7=Karar almada duygusal davrandiklarini
diisinmeleri’, ‘E8=Ozel hayattaki sorumluluklarindan dolay1 islerine odaklanamayacaklarini
diistinmeleri’, ‘E9=Detaylarda kaybolacaklarim1 diistinmeleri’, ‘E10=Gerektiginde sert olmakta
zorlandiklarini diistiniirler’ seklindedir. ‘Dini nedenler’ ifadesi kadinlarin is hayatinda olmasinin neden
istenmiyor olabileceginde en fazla etkiyi gostermistir.

Dini nedenler kisi_sayis1 kisi_sayisi_oram
mean hic [l i
e hig 17 2082456
- az -
E6 40280 az 62 10.877182
E7 205088 orta [N orta 72 12.807018
E8 320474 viiksek _ yuksek 154 27.017544
- gok yuksek 264 48.315782
g
E10 301228 0 50 100 150 200 250
Kisi sayisi

Sekil 9. Dini Nedenler
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‘Sizce Kadinlar Is Hayatinda Olmali Midir?” sorusuna Hayir cevabi verenler igin;

‘Asagida kadinlarin is hayatinda olmasinin istenmemesi ile ilgili bazi sebepler verilmistir. Liitfen
her bir sebep icin kendi goriisiinlize uygun ifadeyi seciniz.’, ‘Kadinlarm is hayatinda olmasim
istememeniz ile ilgili yukardaki ifadeler disinda baska diisiinceniz varsa yazabilir misiniz?’ ve ‘Sizce
bazi insanlar neden kadinlarin is hayatinda olmasini istiyor olabilir? Liitfen her bir neden i¢in uygun
ifadeyi seciniz.” sorular1 sorulmustur. ilk sorunun ifadeleri; ‘H1=Dini nedenler’, ‘H2=Karar almada
duygusal davranmalar’, ‘H3=Ozel hayattaki sorumluluklarindan dolay1 islerine odaklanamazlar’,
‘H4=Detaylarda kaybolurlar’, ‘H5= Gerektiginde sert olmakta zorlanirlar’ seklindedir. Ortalamalara
gore en az sebep olarak ‘Dini nedenler’ ifadesine ulagilmustir.

Dini nedenler kisi_sayis1 kisi_sayisi_oram
hi H1
mean ¢
hig g 26.666667
az A
H1 323333 az 2 6.6660687
orta | orta 4 12.232232
H2 3T
, yiiksek 7 23233232
— yuksek
H3 3.05087 gok yiksek e 30.000000
H4 328 cokyuksek
HS 3.5 0 2 4 6 8
Kisi sayisi

Sekil 10. Dini Nedenler

Ikinci soruda 30 kisiden 7 cevap alinmustir. Ornek olarak; ‘Mantiksiz kararlar almalar1.’. Bazi
kisilerin kadinlar hakkinda boyle diisiinmesi iiziici.

Ucgiincii sorunun ifadeleri; ‘H6=Detaylar1 anlamada iyi olduklarin diisiiniirler’, ‘H7=Calisanlara
moral verdiklerini ve onlart motive ettiklerini diisiiniirler’, ‘H8=Maddi &zgiirliige sahip olmalari
gerektigini disiiniirler’, ‘H9=Cogu konuda daha yetenekli olduklarimi diisiiniirler’, ‘H10=Geg¢im
zorluklart yasadiklari i¢in’ seklindedir. En yiiksek ortalama ‘Maddi 6zgiirliige sahip olmalar gerektigini
diisiiniirler’ ifadesidir.

Maddi ozgurluge sahip olmalan gerektigini dugunurler
kisi_sayisi Kisi_sayisi_orami

mean ic. I e
HE 253333 = Wz eomen
B az 7 22232232
- e —
H7 245067 s orta 8 20.000000
Ha 34 yuks
gok yuksek 8 26.666667
cok yuksek [N
H3 25
0 2 4 6 a8
H10 283333 Kigi sayisi

Sekil 11. Maddi Ozgiirliik

Evet-hayir sorularinin igeriklerinin ayni oldugunu yukaridaki soru ifadelerinden goriiyoruz.
Bundan sonraki analizlere evet-hayir cevaplari birlestirilerek devam edilmistir. Yeni degiskenler B1(E1-
H6), B2(E2-H7), B3(E3-H8), B4(E4-H9), B5(E5-H10), B6(E6-H1), B7(E7-H2), B8(E8-H3), B9(E9-
H4), B10(E10-H5) seklindedir.

Yeni olusan tiim degiskenlerin cinsiyet ve egitim diizeyi degiskenleriyle ki-kare testleri
yapilmistir. Analizlerden once yeni olusan degiskenlerin kategori sayilan ve egitim diizeyi kategori
sayist 5’ten 3’e dislirlilmiistiir. Analizler sonunda degiskenler arasi fark olanlarin ¢iktilarina yer
verilmistir ve yorumlanmaistir.

Bu kisimda yapilan ki-kare testlerine 6rnek olarak;
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‘Kadinlarin neden is hayatinda olmasi isteniyor?’” sorusu ‘Detaylar1 anlamada iyiler(B1)’
ifadesinin, cinsiyet degiskeniyle Ki-Kare Testi;

Tablo 3. Cinsiyet ve Maddi Ozgiirliik (B3) ifadesi igin Ki-Kare Testi

‘Kadinlann neden is hayatinda olmasi isteniyor?’
Maddi dzgiirliik
hig ve az orta yiiksek ve ¢ok yiiksek | Toplam
cinsiyet Kadin Miktar 5 29 345 379
cinsiyete gire % 1.3% 7.7% 91.0% | 100.0%
Erkek  Miktar 15 22 184 221
cinsiyete gore % 6.8% 10.0% B83.3% | 1000%
Toplam Miktar 20 51 529 600
cinsiyete gore % 3.3% 8.5% 88.2% | 100.0%
Asimptotik
serbestlik Anlamhhk(Sig.)
Deger derecesi(df) (2-tarafh)
Pearson Ki-Kare | 14.349° 2
Olabilirlik Oram 13.881 2 001
Gegerli N sayisi 600

a. 0 hiicre (.0%) 5ten az beklenen dedere sahiptir. En kiiglk beklenen
deder 7.37'dir.

Ho: Cinsiyet ile B3 degiskeni arasinda anlamli iliski yoktur.
Hi: Cinsiyet ile B3 degiskeni arasinda anlamli iliski vardir.

Ki kare tablosundaki (Tablo 3) anlamlilik degeri 0,001 <0,05 oldugu i¢in HO reddedilir. Yani
degiskenler arasinda anlamli fark vardir.

Kadinlarin %91°1 erkeklerin %83,3’i ‘Maddi 0zgurluk(B3)’ ifadesine yiiksek seviyede
katilmistir. Kadinlarin bu diisiinceye erkeklerden daha fazla katildig1 sonucuna ulasilir.

‘Kadmlarim neden is hayatinda olmasi isteniyor?’ sorusu ‘Detaylar1 anlamada iyiler(B1)
ifadesinin, egitim diizeyi degiskeniyle Ki- Kare Testi;

Ho: Egitim diizeyi ile B3 degiskeni arasinda iligski yoktur.
Hi: Egitim diizeyi ile B3 degiskeni arasinda anlamli iligki vardir.

Tablo 4. Egitim Diizeyi ve Maddi Ozgiirliik (B3) Ifadesi i¢in Ki-Kare Testi

‘Kadinlann neden is hayatinda olmasi isteniyor?’
Maddi dzgiirliik
hig ve az orta yiiksek ve gok yiiksek | Toplam
egitim_yeni  ortaokul Miktar 7 7 24 38
ve alt egitime gore % 18.4% 18.4% 63.2% | 100.0%
lise Miktar 2 10 85 97
editime gore % 21% 10.3% 87 6% 100.0%
lisans ve Miktar 1" 34 420 465
lisans ustl  oaitime gore % 2.4% 7.3% 90.3% | 100.0%
Toplam Miktar 20 a1 529 600
editime gore % 3.3% 8.5% 88.2% 100.0%
Asimptotik Kesin
serbestlik Anlamhilik Anlamhhk(2-
Deger derecesi(df) (Sig.) (2-tarafl) tarafl)
Pearson Ki-Kare 36.218° 4 000
Olabilirlik Orami 22,156 4 .000 .000
gllsallfﬂ I:( Test 23.701 .000
Gegerli N sayisi 600

a. 3 hilcre (33.3%) 5ten az beklenen dedere sahiptir. En kilgik beklenen deder 1.27'dir.
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Ki-Kare testi tablosunun (Tablo 4) altinda %33,3 oraninda 5’ten az beklenen degere sahip hiicre
oldugu sonucuna ulasilmistir. Bu oran %20’den fazla oldugu i¢in exact (kesin) testi yapilmistir. Ki-kare
tablosundaki kesin anlamlilik degeri 0,0 <0,05 oldugu igin Ho reddedilir. Yani degiskenler arasinda
anlamli iligki vardir.

Ortaokul ve alt1 egitime sahip olanlarin %63,2’si, lise egitimine sahip olanlarin %87,6’s1, lisans
ve lisansiistii egitime sahip olanlarin %90,3’4 ‘Maddi 6zgiirlik(B3)’ ifadesine yiiksek seviyede
katilmigtir. Lisans ve lisansUstii egitime sahip olanlarin bu diisiinceye daha fazla katildigr sonucuna
ulagilir.

‘Kadinlarin neden is hayatinda olmasi istenmiyor?’ sorusu ‘Dini nedenler(B6)’ ifadesinin, egitim
diizeyi degiskeniyle Ki- Kare Testi;

Ho: Egitim diizeyi ile B6 degiskeni arasinda anlamli iligki yoktur.

Hi: Egitim diizeyi ile B6 degiskeni arasinda anlamli iliski vardir.

Tablo 5. Egitim Diizeyi ve Dini Nedenler(B6) Ifadesi igin Ki-Kare Testi

‘Kadinlann neden is hayatinda olmasi istenmiyor?”
Dini nedenler
hig ve az orta yiiksek ve gok yiiksek | Toplam
egitim_yeni ortaokul Miktar 7 13 18 38
ve alt egitime gore % 18.4% 34.2% 47.4% | 100.0%
lise Miktar 24 15 &8 a7
editime gore % 24.7% 15.5% 59.8% 100.0%
lisans ve Miktar 58 49 358 465
lisans Ustil o 5itime gore % 125% 105% 77.0% | 100.0%
Toplam Miktar 89 I 434 600
egitime gore % 14.8% 12.8% 72.3% 100.0%
Asimptotik
serbestlik Anlamhilik(Sig.)
Deger derecesi(df) (2-tarafl)
Pearson Ki-Kare | 31.237° 4
Olabilirlik Oram 26.600 4 .000
Gegerli N sayisi 600

a. 1 hicre (11.1%) 5ten az beklenen dedere sahiptir. En kiglk
beklenen deder 4.88'dir.

Ki kare tablosundaki (Tablo 5) anlamlilik degeri 0,00<0,05 oldugu i¢in Ho reddedilir. Yani
degiskenler arasinda anlamls iligki vardir.

Ortaokul ve alt1 egitime sahip olanlarin %47,4°1, lise egitimine sahip olanlarin %59,81, lisans
ve lisansiistii egitime sahip olanlarin %77’si ‘Dini nedenler(B6)’ ifadesine yiiksek seviyede katilmstir.
Lisans ve lisansiistii egitime sahip olanlarin bu diisiinceye daha fazla katildig1 sonucuna ulastlir.

Anketin son bolimiinde olan ‘Liitfen asagidaki her bir ifade i¢in sizin gériisiiniize en uygun olan
secenegi isaretleyiniz.” Sorusu igin 12 ifade vardir. Bu ifadeler, ‘K1 = Calisan bir anne ¢ocuklar ile
calismayan bir annede oldugu kadar sicak ve giivenli bir iliski kurabilir.”, ‘K2 = Bir kadinin, kocasinin
kariyerine destek olmasi, kendisinin kariyer sahibi olmasindan daha énemli degildir.”, ‘K3 = Is
hayatinda erkekler, kadinlardan daha iyi bir yonetici degildir.’, ‘K4 = Evlendikten ve ¢ocuk sahibi
olduktan sonra kadinin davraniglarini degistirmesi ve daha geleneksel roller iistlenmesi zorunlu
degildir.’, ‘K5 = Ev isleri ve ¢ocuk bakimi bir kadinin en temel sorumlulugu degildir, istenirse bagkasina
birakilabilir.’, ‘K6 = Eger annesi ¢alisiyorsa kiiciik yastaki bir ¢ocugun sorun yasama olasiligi yiiksek
degildir.’, ‘K7 = Erkegin isi para kazanmak, kadinin isi ev isi ve aile ile ilgilenmek degildir.’, ‘K8 =
Kadinlarin ¢alisma hayatina girmesi, erkekler arasinda issizlige yol agmaz.’, ‘K9 = Kadinlar yiiksek
ogrenim gormeliler ve isterlerse ¢aligmalilar.”, ‘K10 = Calisan kadinin aile hayati diizensiz degildir.’,
‘K11 = Kadmlarm matematiksel ve mekanik konularda erkeklerden daha az yetenekli olduklar
sOylenemez.”, ‘K12 = Genelde calisan kisiler patronlarmin kadin olmasindan rahatsiz olmazlar.’

288



1t International Applied Statistics Conference (UY I1K-2020)
Online — Tokat / Turkey, 1-4 October 2020

seklindedir (Berkman, 2005; Kuzgun ve Sevim, 2004). ifadelere verilen cevaplarin ortalamalarina gore
ifadelere katilmuslardir. Sadece ‘Genelde c¢alisan kisiler patronlarmin kadin olmasindan rahatsiz
olmazlar’ ifadesi icin kararsiz kalinmistir. Bu ifadelerin grup sayis1 3’e diisiiriilerek cinsiyet, yas ve
egitim diizeyi degiskenleriyle ki-kare analizi yapilmustir.

Bu kisimda yapilan ki-kare testlerine 6rnek olarak;

‘Calisan bir anne ¢ocuklart ile ¢alismayan bir annede oldugu kadar sicak ve giivenli bir iligki
kurabilir. (K1)’ ifadesinin, cinsiyet degiskeniyle Ki-Kare Testi;

Ho: Cinsiyet ile K1 degiskeni arasinda anlamli iligki yoktur.

Hi: Cinsiyet ile K1 degiskeni arasinda anlamli iligki vardir.

Tablo 6. Cinsiyet ve K1 i¢in Ki-Kare Testi

Calisan bir anne ¢ocuklan ile calismayan bir annede
oldugu kadar sicak ve giivenli bir iligki kurabilir
kesinlikle kesinlikle
katilmiyorum ve katiliyorum ve
katilmiyorum kararsizim katiliyorum Toplam
cinsiyet Kadin Miktar 39 29 3N 379
cinsiyete gore % 10.3% 7.7% 82.1% 100.0%
Erkek  Miktar G1 29 131 221
cinsiyete gire % 27.6% 13.1% 53.3% 100.0%
Toplam Miktar 100 58 442 600
cinsiyete gore % 16.7% 9.7% 73.7% 100.0%
Asimptotik
serbestlik Anlamhilik(Sig.)
Deger | derecesi(df) (2-tarafh)
Pearson Ki-Kare | 39.259° 2
Olabilirlik Oram 38.255 2 000
Gecerli N sayisi 600

a. 0 hiicre (.0%) 5ten az beklenen degere sahiptir. En kiigik beklenen
deger 21.36'dr

Ki kare tablosundaki (Tablo 6) anlamlilik degeri 0.00<0,05 oldugu i¢in HO reddedilir. Yani
degiskenler arasinda anlamli iligki vardir.

‘Calisan bir anne ¢ocuklart ile ¢alismayan bir annede oldugu kadar sicak ve giivenli bir iligki
kurabilir’ ifadesine kadinlarin %82,1’inin katildigini, erkeklerin %59,3liniin katildigini goriiyoruz.
Ayrica bu ifadeye kadinlarin %7,7’si, erkeklerin %13,1°1 kararsizim cevabini, kadinlarin %10,3°(,
erkeklerin %27,6’s1 katilmadigi cevabimi vermistir. Sonug olarak bu ifadeye kadinlar daha fazla
katilmustir.

‘Genelde ¢alisan kisiler patronlarmin kadin olmasindan rahatsiz olmazlar. (K12)’ ifadesinin,
cinsiyet degiskeniyle Ki-Kare Testi;

Ho: Cinsiyet ile K12 degiskeni arasinda anlamli iligki yoktur.

Hi: Cinsiyet ile K12 degiskeni arasinda anlaml iligki vardir.
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Tablo 7. Cinsiyet ve K12 icin Ki-Kare Testi

Genelde ¢alisan kigiler patronlannin kadin
olmasindan rahatsiz olmazlar
kesinlikle kesinlikle
katilmiyorum ve katihyorum ve
katilmiyorum kararsizim katihyorum Toplam
cinsiyet Kadin  Miktar 108 65 206 379
cinsiyete gore % 28.5% 17.2% 54.4% 100.0%
Erkek  Miktar 51 37 133 221
cinsiyete gore % 23.1% 16.7% 60.2% 100.0%
Toplam Miktar 159 102 339 600
cinsiyete gore % 26.5% 17.0% 56.5% 100.0%
Asimptotik
serbestlik Anlamhilik(Sig.)
Deger | derecesi(df) (2-tarafli)
Pearson Ki-Kare | 2.400° 2 301
Olabilirlik Oram 2.424 2 .298
Gecgerli N sayisi 600

a. 0 hicre (0%) 5ten az beklenen dedere sahiptir. En kiiglk
beklenen deder 37.57'dir.

Ki kare tablosundaki (Tablo 7) anlamlilik degeri 0.301>0,05 oldugu i¢in HO kabul edilir. Yani
degiskenler arasinda anlamli iligki yoktur.

Normalde iligki olmayan tablo ¢iktilar1 dahil edilmemisti ancak cinsiyet icin 12 ifadeden sadece
bu ifade i¢in degiskenler arasi anlamli iliski ¢itkmadigi igin ve erkeklerin sadece bu ifadeye kadinlardan
daha fazla katildigi i¢in bu tablo da gosterildi. ‘Genelde ¢alisan kisiler patronlarinin kadin olmasindan
rahatsiz olmazlar’ ifadesine kadinlar erkeklerden daha fazla katilmamustir.

K degiskenleriyle cinsiyet arasinda yapilan ki-kare testlerinde K1-K11 arasi degiskenlerle
cinsiyet arasinda yapilan ki-kare testlerinin hepsinde anlaml bir iliski vardir sonucuna ve kadmlarin bu
K degiskenleri ifadelerine erkeklerden daha fazla katildiklari sonucuna varilmistir. Ornek olarak
yukarida K1 ile cinsiyet arasindaki Ki-kare testi Tablo 6’da oldugu gibidir. Ancak sadece cinsiyet ve
K12 degiskeni arasinda anlaml fark yoktur sonucuna varilmistir ve erkekler bu ifadeye kadinlardan
daha fazla katilmistir. Bu durum kadinlarin erkeklere gore kadin patronlardan daha fazla rahatsiz
oldugunu gosteriyor.

Uygulama

Uygulamada giivenirlilik analizi, faktor analizi ve regresyon analizi yapilmustir.

B1, B2, B3, B4, K1, K2, K3, K4, K5, K6, K7, K8, K9, K11, K12 degiskenlerine faktor analizi
yapilmustir. Faktor analizinde ortak varyanslar tablosunda K12 degiskeni ¢ikarilmis ortak varyans degeri
0,4’ten kiicik oldugu icin K12 degiskeninin ¢ikartilmasina karar verilmistir ve analizlere tekrar
baglanmugtir.

Guvenirlilik analizi;

Tablo 8. Durum Isleme Ozeti

N %
Durumlar  Gegerli 600 100.0
Eksik Deger® 0 0
Toplam 600 100.0
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Analizde 600 gecerli gbzlem vardir.

Tablo 9. Givenirlilik Analizi

Cronbach
Alfa

Degisken

sayisi

14

Giivenirlilik analizinde Cronbach alfa degeri= 0,906> 0,9 oldugu i¢in giivenirlilik degeri oldukca

yiksektir.

Tablo 10. Degisken Toplam Istatistikleri

Degisken Degisken Degisken
Silindiginde | Silindiginde Silindiginde
Olgek Olgek Diizeltilmis Cronbach
Ortalamasi Varyansi Korelasyon Alfa
B1 53.33 93.756 492
B2 53.62 95.069 354
B3 52.85 95.301 443
B4 63565 94 885 356
K1 53.34 B87.738 B00
K2 53.01 91.192 588
K3 53.48 B86.844 628
K4 £3.26 85.965 730
K5 53.31 B85.938 721
K6 53.59 B85.991 E78
K7 53.00 87.411 766
K8 5296 88.231 724
K9 52.98 88.125 734
K11 53.17 88.002 692

Tablo 10’da son siitun degiskenler silindiginde cronbach alfanin alacagi degerleri gosteriyor.
Herhangi bir degisken silinmesi cronbach alfay1 yiiksek degerde arttirsaydi, o degisken analizden
c¢ikarilabilirdi. Burada boyle bir durum séz konusu olmadigi igin analize devam edildi.

== Guvenirlilik analizinden sonra faktor analizi yapildi.
Faktor analizi;

Tablo 11. KMO ve Bartlett Testi

Kaiser-Meyer-Olkin Ornekleme Yeterliliginin Olgiisii

Bartlett Kiiresellik Yaklasik Ki-kare 4803.511
Testi dfiserbestlik derecesi) 91
Anlamhhk(Sig.) 000

KMO testi, orneklem yeterliligini gosterir. KMO oraninin 0,5 ve iizerinde bir deger almasi
gerekir. Burada KMO degeri 0,92 olarak sonuc¢lanmistir. Bu deger %90’1in iizerinde oldugu igin
orneklem yeterliligi ¢ok iyi diizeydedir.

Bartlett testi, maddeler arasi iligkilerin oldugu ger¢ek korelasyon matrisiyle birim matris arasinda
anlamli fark olup olmadigini siar. Bartlett testi anlamlilig1 0,00 <0,05 oldugu i¢in HO reddedilir. Yani
anlaml1 bir fark oldugu anlasilir.
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Tablo 12. Ters Goriinti Matrisi

B B2 B3 B K11 K9 Ke K7 Ko (5 7] [§] 7] K1

Ters Gorintii B1 L3689 | -303 | -241 051 | -023 | -118 018 | -009 | -080 | -002 044 062 | -085

Korelasyonu B2 -369 048 | 299 | .08 | 07 02 | - 02| o3| 07| -10| o6 | -0
B3 -303 -.048 -240 -012 -048 002 -053 051 063 -093 -001 -148 109
B4 2241 | 209 | 240 044 | -040 068 | -052 | -0B2 052 021 | -001 | oo2 | -008
K11 051 | .06 | -012 | -044 41| 2% | 099 | 151 | 046 | o028 | o128 | o2 040
K9 -023 o071 | -o48 | -o4o | -140 .38 | -3 ool | -7 o4 | o027 | o022 | -os4
K8 .16 032 002 068 | -23 | -328 .25 | 006 0% | -120 011 | 0% | -0
K7 o8 | 021 | -os3 | -os2| -0e9 | -316 | -245 062 | 22| 017 | -003| 043 | -os8
K6 009 052 051 | -oB2 | -151 001 | -006 | -oB2 75 | 188 | -108 097 | -338
K5 080 | 032 | 063 | o0%2| -046| -17| o3| -202| -178 .32 | -092 | -oes | 014
K4 - 002 027 | -099 021 | -029 o | -120 | -o17 | 188 | -3 86 | 207 016
K3 044 | -10 | -oo1 | -001 | 129 | .07 o1 | -003 | -108| -0%2 | -158 141 | 086
K2 062 005 | 148 092 | -o21 | -o22 | -os6 | -o49 097 | .05 | -227 | -141 .33
K1 085 | -098 | 09| -005| o040 | 084 | o8| -os8| -3 | 04| 06| -o88 | -233

a. Ornekleme Yeterliligi Olgimleri (MSA)

Ters goruntl matrisi tablosunda (Tablo 12) madde eliminasyonu i¢in .50 sinir deger olarak kabul
edilir. Diigiik degerler, maddenin diger maddelerle yeterli korelasyonunun olmadigin1 gosterir.

Burada degerler (matris kdsegen degerleri) her maddenin diger maddelerle korelasyonunun
yeteri kadar iyi oldugunu (>0,50) gosteriyor.

Tablo 13. Ortak Faktor Varyanslari

Baslangic | Cikanlmig
B1 1.000 725
B2 1.000 B5T
B3 1.000 556
B4 1.000 686
K11 1.000 601
K9 1.000 673
K8 1.000 661
K7 1.000 708
K6 1.000 591
K5 1.000 689
K4 1.000 682
K3 1.000 503
K2 1.000 A48T
K1 1.000 A47

Extraction Method: Principal
Component Analysis.

Tablo 13’de sol siitunda baslangi¢ maddelerinin ortak varyanslarinin 1 olmasinin sebebi;

Faktorlerin ¢oziimlemesi siirecine her maddenin bir faktor varsayilarak baslanmasi nedeniyle,
baslangicta madde sayisi kadar faktor vardir ve her maddenin tiim maddelerle iligkisiyle zaten varyansin
tiimii agiklanmus olur.

Tablo 13’de sag siitun(¢ikarilmig), maddelerin iligkili olduklar1 tiim faktorlerle aralarindaki
korelasyon katsayilarinin karelerinin toplamini gosterir. Bu deger 0,4’iin altindaysa, o degiskenin
c¢ikarilmasi gerekir. Burada tiim degerler 0.4’{in iizerindedir.
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Tablo 14. Agiklanan Toplam Varyans

Baslangig Ozdegerleri Faktorlestirme Sonrasi Degerler Rotasyon Sonrasi Degerler
Varyans Birikimli Varyans Birikimli Varyans Birikimli

Bilesen | Toplam Yiizdesi Yiizde Toplam Yizdesi Yiizde Toplam Yiizdesi Yizde
1 6.542 46.731 6.542 46.731 5.934 42,385

2 2.125 15.178 2.125 15.178 2.733 19.524

3 B46 6.039 £7.949

4 708 5057 73.008

5 578 4126 77.132

6 534 3817 80.949

7 469 3353 B4.302

B8 A21 3005 B87.307

9 395 2819 90.126

10 337 2.407 92,533

" 297 2.124 94.657

12 287 2.050 96.707

13 239 1710 98.417

14 222 15683 100.000

Extraction Method: Principal Component Analysis.

Iyi bir faktdriyel ¢oziimlemede en az sayida faktorle en yiiksek varyansin agiklanmasi beklenir.
Toplam varyansin %50-75’1ni agiklayan bir analiz mutluluk vericidir.

Burada (Tablo 14) 6zdegeri 1’in lizerinde bulunan 2 adet faktor sayilabilecek degisken

bulunmustur.

[k faktdr toplam varyansin %46 sin, ikinci faktér tiim varyansin %15’ini ve 2 faktor toplam tiim

varyansin %61,9’unu agiklamaktadir.

Rotasyon faktorlerin goreli dnemini esitlemeyi amaglar. Rotasyondan sonra; 1k faktor toplam
varyansin %42 ’sini, ikinci faktor tiim varyansin %19 unu agiklamaktadir. Sonugta yine 2 faktor toplam

tiim varyansin %61,9’unu agiklamaktadir.

Yamag egim grafigine (Sekil 12) bakarak da faktor sayisina ulasabiliriz. Grafik ya 2 ya da 3 faktor
olabilecegini gosteriyor. 3 olmasina karar verilirse analizin yeniden yapilmasi lazim. 2 faktérle devam

edildi.

B

Ozdeger

o+

T T T
=] 7 8

T T T
-] 10 1"

Bilesen Numarasi

Sekil 12 Yamag Egim Grafigi
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Tablo 15. Rotasyonsuz/Rotasyonlu Bilesen Matrisi

Bilesen Bilegen
3 5 1 2

K7 113 K3

K9 -129 K4 109
K8 134 K7 204
K4 - 202 K3 180
K5 -230 K& 173
K11 122 Ké 108
K6 -182 K11 A7
K3 -130 K3 138
K2 -.205 K2

K1 K1 174
B4 374 739 B4 825
B2 367 723 B1 216 824
B1 507 .684 B2 807
B3 471 577 B3 223 711

Faktor yikleri tablosundan (Tablo 15) hangi degiskenin hangi faktor tizerinden en yuksek yuke
sahipse o degiskeni o faktore atilir. Varimax doniisiimi yapildiktan sonra degiskenlerin faktor
yiiklerinde degisiklik olsa da degiskenler aymi faktore atanmigtir. K degiskenleri 1. faktore, B
degiskenleri 2. faktore atanmistir.

Regresyon analizi;

Faktor analizi sonucu 2 faktor olusturuldu. Daha sonraki analizler i¢in her faktorle ilgili skorlar
regresyon yontemiyle kaydedildi. Birinci faktor K degiskenlerini, ikinci faktor B degiskenlerini igeriyor.
Birinci faktor sorularn igeriginden dolayr deneyim-performans, ikinci faktoér motivasyon olarak
isimlendirildi.

‘K10’ degiskeni (Calisan kadinin aile hayati diizensiz degildir.) ‘Diizen’ olarak isimlendirildi.

Bagimli degisken ‘diizen’, bagimsiz degiskenler ‘deneyim-performans’ ve ‘motivasyon’
degiskenleri olarak segilerek regresyon analizi yapildi.

Tablo 16. Model Ozeti

Tahminin
Dizeltilmis Standart
Model R R Kare R Kare Hatasi
1 812° 659 658 613

a. Tahminler: (Sabit), Motivasyon, Deneyim ve Performans

Model 6zeti tablosu (Tablo 16) yorumlari;

R - Bagimsiz degiskenler olan ‘motivasyon’ ve ‘deneyim-performans’ birlikte ele alindiginda,
bagimli degisken olan ‘diizen’ ile aralarindaki ¢oklu derecenin iligkisi R=0,812"dir.

R Kare - Motivasyon ve deneyim-performans bagimsiz degiskenleri, diizen durumundaki
degisimin %65,9’unu agiklamaktadir. Degisimin kalan kism1 bagka nedenlerden kaynaklanmis olabilir.

Diizeltilmis R Kare = Modelin tahmin giicii %65,8’dir. Bu degerin yiiksek olmamasi gozlem
sayist yetersizliginden kaynaklanmig olabilir.
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Tablo 17. Varyans Analizi

Kareler serbestlik Kareler Anlamhhk
Model Toplam derecesi(df) | Ortalamasi F (Sig.)
1 Regresyon 434 576 2 217.288 | 578.020
Kalinti 224.423 597 376
Toplam 658.998 599

a. Bagimh Dedisken: Dizen

b. Tahminler: (Sabit), Motivasyon, Deneyim ve Performans

Varyans analizi tablosu (Tablo 17) yorumlari;

Kareler Toplami (regresyon) > Bagimli degiskendeki degisimle ilgili kareler toplami
434,576’d1r.

Kareler Toplamu (kalint1) 2 Analizde agiklanamayan degisimle ilgili kareler toplami 224,423 tiir.

Kareler Ortalamasi(regresyon) = Regresyon icin kareler toplaminin serbestlik derecesine
bolimudur. Yani 434,576/2 = 217,288"dir.

Kareler Ortalamasi(kalint1) = Kalint1 igin kareler toplaminin serbestlik derecesine boliimiidiir.
Yani 224,423/597= 0.376’dur.

F = Kareler ortalamalarinin birbirine orani; regresyon/kalint1 = 217,288/0,376 = 578,02
Anlamlilik = (Sig = 0,0) <0,05 oldugu i¢in model anlamlidir.
Tablo 18. Katsayilar

Standartlastinlmamis Standartlastinimis
Katsayilar Katsayilar Anlamhlik
Model B Std. Hata Beta t (Sig.)
1 (Sabif) 4.252 025 169.859 .000
o e 815 025 777 | 32544 000
Motivasyon 247 1025 235 9.846 .000

a. Bagimh Degisken: Dizen
Katsayilar tablosu (Tablo 18) yorumlari;

Standartlagtirilmamis Katsayilar(sabit) = Bagimsiz degiskenlerin hepsi 0 oldugunda ‘diizen’
degiskeninin alacagi degerdir. Yani sabit terim 4,252 dir.

Standartlagtirrlmamig  Katsayilar (Deneyim ve Performans) -> 0,815°dir.
performansin artmasi diizeni arttirir.

Deneyim ve

Standartlagtirilmamis Katsayilar (Motivasyon) = 0,247°dir. Caligma motivasyonunun artmasi
diizeni arttirir.

Anlamlilik >HO0: f0=0
H1: B0O#0

HO: B1=0
H1: 140

HO: p2=0
H1: B2#0

Tim anlamhilik degerleri 0,05’ten kiigiik oldugu 3 HO hipotezi de reddedilmistir. Yani tiim
katsayilar anlamli katki saglamistir.

Regresyon denklemi bu sekildedir;
Dizen = 4,252 + 0,815 * Deneyim ve Performans + 0,247 * Motivasyon
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Regresyon denklemine gore; kadmin is hayatinda olmasiyla ilgili olan deneyim ve performans
degiskenin degeri arttik¢a aile hayat1 diizeni artis gosterir. Ayrica kadinlarin ¢aligmasinin nedenleri olan
motivasyon degiskenin degeri arttikca yine aile hayati diizeni artis gosterir.

Sonug

Bu calismada, 600 kisiyle yapilan anketten kadinin is hayatindaki roliinii nasil gordiiklerini 6grenmek
amacglanmigtir. Yapilan anket ve analizlerden bircok farkli sonug elde edilmistir. Ankete katilan
katilimcilara genel olarak bakildiginda kadinlarin is hayatinda yeri oldugu diisiincesinde olduklari
goriilmiistiir. Buna kargin farkli diisiince ve yorumlarda verilmigstir. Yiiz-ylUze anket yontemi
uygulanirken bazi diisiincelerle karsilasilmistir. Katilimeilar buradaki diisiincelere kendilerinin farkl
diisiindiigiinii sdyleyip, ama artik boyle kabul edilmis degismez diyerek kendi diislinceleri disinda
cevaplar verme cabasina girmiglerdir. Sizin diisiinceniz ne denmesine ragmen benim diisiincem bu
durumu degistirmiyor diyenler olmustur.

Regresyon denklemine gore, kadinin is hayatinda olmasiyla ilgili olan deneyim ve performans
degiskenin degeri arttikga ve kadinlarin ¢alismasinin nedenleri olan motivasyon degiskenin degeri
arttikca aile hayat1 diizeni artar.
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Statistical Inference for Doubly Geometric Process with Lognormal Interarrival Times

Giiltag EROGLU INAN?, M. Hilmi PEKALP?, Halil AYDOGDU*

YAnkara University, Ankara, Turkey

Abstract

The geometric process is an important stochastic model and widely used in the many areas of the applied
statistics. However, it has some difficulties because of model limitations. In situation that it cannot be
used, the doubly geometric process is proposed as an alternative model. Recently, this process has
become popular since it overcomes some limitations of geometric process. In applications related to
doubly geometric process, the parameter estimation problem will naturally arise like in the geometric
process. In this study, this problem is handled when the distribution of the first occurunce time is
assumed to be lognormal. The parameters of the lognormal distribution and the model parameters of the
doubly geometric process are estimated by maximum likelihood method. A simulation study is presented
to evaluate the small sample performance of the estimators with different parameter values and sample
sizes.

Key words: Asymptotic normality, doubly geometric process, geometric process, Lognormal
distribution, maximum likelihood estimation
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Classification of Mushrooms of Agaricus and Lepiota Mushroom Families by its

Edibility with Decision Tree Algorithms
Burcu DURMUS?, Oznur ISCI GUNERI*

Mugla Sitk1 Kogman University, Faculty of Science, Department of Statistics, Kétekli Campus,
Mugla

Abstract

In this study, data mining algorithms that can classify mushrooms according to their edibility status were
determined and classification analysis was made with decision trees. 23 different characteristics
belonging to Agaricus and Lepiota mushroom families were discussed. One of these qualities is the
‘class’ category, which indicates that the fungus is edible or non-edible. This study, it is based on the
statistical significance of the decision tree results. For this purpose, data were analyzed with different
algorithms. The results of the study showed that decision tree algorithms predicted the edible status of
mushrooms almost 100%. On the other hand, this study revealed that 7 out of 22 attributes do not play
any role in the classification of mushroom except.

Key words: Mushroom, Agaricus and Lepiota, classification, edibility, Decision Tree.
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Abstract

There are several factors that affect diamond, like other commercial products on the market. Many
factors such as shape, cut, color, clarity play a big role in diamond pricing. In this study, 9 different
variables (carat, cut, color, clarity, depth, table, length, width, depth) affecting the price of diamonds
were discussed and the effects of these variables on price were examined with data mining. The data
were analyzed by classification method with the help of R program. A successful result was obtained
with 93.92% correct classification rate and 0.923 Kappa statistics. In addition, the 'accuracy' value was
found to be 0.89 and results in classification performance were supported. Descriptive statistics and data
mining results regarding variables were presented to the reader throughout the study with the help of
graphics.

Key words: Classification, datamining, decision tree, diamond, diamond features
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Abstract

Binary logistic regression is a generalized linear model used for solving classification problems in
maximum likelihood estimation and is a popular analysis technique employed with a binary response
variable and predictor variables i.e. categorical and continuous variables. In binary logistic regression
as a logit model, the log odds of the response variable are analyzed as a linear combination of predictors.
The aim of this study is to indicate how to use multivariate adaptive regression splines as a data mining
algorithm, which enables ones to describe the high dimensional relationship between sets of variables
as a modified form of Classification and Regression Tree (CART) algorithm, for binary logistic
regression analysis in R environment in order to gain a different perspective and make easier
interpretation with the use of predictors with hinges. For this aim, an R script file was formed with some
R packages i.e. caret, earth, resample, e1071, ggplots and dplyr. With train function of caret R package,
the optimum model that produces the greatest accuracy was determined among the candidate models
with tuning parameters i.e. degree=1:3 and nprune=2:40, on the basis of method= "earth", Enhanced
Adaptive Regression Through Hinges, an R package required for multivariate adaptive regression
splines modeling. Resampling methods such as cross-validation, repeated cross-validation and bootstrap
were specified for model building, assessment and optimization procedure in statistical analysis of
multivariate adaptive regression splines for binary logistic regression. It could be emphasized that use
of multivariate adaptive regression splines in binary logistic regression may be a good alternative for
solving classification type problems and making easier interpretations about the obtained analysis
results. Consequently, it is considered that the R script file formed here for a binary classification
problem will be a valuable preference for researchers who desire solving similar problems and making
a proper decision in the future.

Keywords: MARS, binary logistic regression, generalized linear models, classification
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Abstract

The main purposes of the present work were to specify how to optimize applied predictive model of
multivariate adaptive regression splines with the objective to predict a continuous variable from
categorical and continuous predictor variables and how to create an R script file providing the optimum
multivariate adaptive regression splines modeling. Earth R package allows applied predictive modeling
of multivariate adaptive regression splines on predictors with hinges for solving regression type
problems. The valuable functions of the caret (Classification And Regression Training) R package
permit model building, evaluation and optimization process for a more sophisticated predictive MARS
model in method= "earth", as an abbreviation of Enhanced Adaptive Regression Through Hinges. For
this purpose, a train function of the caret R package as a perfect statistical tool was implemented with
the specification of two determinative tuning parameters i.e. nprune= 2:40 and degree= 1:3 and a useful
R script was created here for finding the best nprune and degree values based on the smallest RMSE
value in method= "earth", which allows ones to perform applied predictive modeling of multivariate
adaptive regression splines for regression type problems. The influence of resampling methods; namely,
cross-validation, repeated cross-validation, bootstrap and bootstrap-632 on determining the best tuning
parameters were comparatively evaluated based on method= "earth" in caret R package. Predictive
performances of training and test sets with the scope of efficiently assessing overfitting problem i.e.
model generalization ability of MARS predictive model ascertained as the best in training set were
measured on ehaGoF R package, estimating 15 goodness of fit criteria. Consequently, it is hoped that
the R script file created here will be a pioneer reference for further applied predictive modeling studies
of multivariate adaptive regression splines.

Key words: Earth package, Caret package, regression, resampling, Bootstrap
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NATIONALITY OF PARTICIPATIONS

Country n %
Turkey 79 79
Albania 9 9
Algeria 2 2
Pakistan 5 5
South Africa 3 3
Poland 1 1
Iraq 1 1
Total 100 100.00
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