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BIOGRAPHY OF PROF. DR. ORHAN KAVUNCU

He was born in 1949 in the Bah-e district of
schooleducationnK a h r a ma Regeduatedrom AnkaraUniversityFacultyof Agriculturein 1971.

In 1977 ,hereceivedhe Doctorof Sciencditle with thethesishewrotein the Departmenof "Agricultural
GeneticaandStatistics"of the samefaculty. Betweenl981-82, hestudiedTheoreticaPopulationGenetics

at the University of Alberta, Canada, with a postgradsetelarship.

He became an associate professor in 1984 and professor in 1991. Betwed@9I993 worked as the
deputy rector of Kazakhstan Hoca Ahmet Yesevi University. In 2004, he became the Founding Rector
theVocationalCareerandEconomicdJniversityin Almaty, KazakhstanHe workedin the Departmenbf
Biometrics and Genetics in Ankara University Faculty of Agriculture until April 2016. He is currently a
lecturer at Kastamonu University, Faculty of Engineering and Architecture, Genetics and Bioengineerir
Depatment and the Director of the Turkish World Application Research Centre. He has published mor
than 30 research and review articles in the scientific field, 10 textbooks, 3 of whichdweasthor.

Orhan Kavuncu, who has carried out intellectual wankes his student years in addition to his academic
studi es, wrote in magazines and newspapers su
September 12, 1980. Later, his articles were
many aticles on the Turkish world.

Orhan Kavuncu, who also worked in ngavernmental organizations, was a member of the Turkish
Agricul tur al E nBii m ea nTak BodrkogManagemdntkbefore 1980. He held
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PREFACE

Theuseof appliedstatisticaimethodss increasingn almosteverybranchof scienceThepapergpresented

at this conference alone confirm this statement, with 183 papers coming from medicine, climate chanc
agriculture educationeconomicssociology,psychologyforestry,biology, sportsandseverabtherfields,

with some papers beingterdiscplinary.

Why is theresomuchneedfor statisticaimethodsBecauseleterministianodelscannotexplaintheresults

of many researches, in other words, the effect of factors that are assumed to have an effect on
phenomenon under study cannot be exgldiwithout taking into account the random factor. Models that
take into account the random faetor are known as stochastic or stamnsitels.

Those who conduct scientific research should know the subject they are studying, well theoretically, ¢
theyoftenhaveanexpectatiorabouttheoutcomeof theresearchThis expectations knownasahypothesis

in statistical terminology. Again, in most cases, this expectation of the researcher is not the statistic
control (or null) hypothesis, but the alternative hypothesis. In some cases where the hypothesis cannot
established or when the staéital control hypothesis is rejected, the question of "which value" for the
parameter comes to the fore, and the methods that answer this question are called ewstithatitn

In all areas where scientific research is concerned, the decisions infeusitdpgtatistical methodsich

as testing hypothesis and estimating parameters may be false. But you cannot get these conclusion:
using methods other than statistical inference methods. The benefit of statistical methods is that they ¢
calculatethe probability of theseconclusiondeingfalse.Statisticalmethodsareneededn everysituation
where the concept of randomness is involved, and research topics where the concept of randomnes
involvedarefoundin almosteveryfield of scienceThisis why statisticaimethodsareusedn almostevery

field of science.

A chance factor can be defined as the total effect of unknown factors and the factors that are known |
notincludedin themodelbecauseheir effectis consideredo beinsignificant.In casesvhereastochastic
model is needed, even if experiments are planned to investigate the effect of all such factors that can
considered, there is still a residual, unexplained variation called random variation. This "remainder" is tt
main reasonvhy statistical methods are needed. It would not be an exaggeration to say that if there is r
unexplained variation, there is no need for statistical methods. Therefore, researchers should not
statistical methods as an ornamental material to dedbiteresearch, and statistical methods should be
used only if there is an unexplained variation among the data obtained at the errésd#aheh.

The 4 th International Congress on Applied Statistics, dedicated to me, was organized by Tok
Gaziosmanpas University Faculty of Agriculture, hosted by International Sarajevo University and
International Balkan University and Kayseri University contributed to the event as stakeholders. Toke
Teknokent A. k., Statistics Ceoaoultuerand Tukisk douraal ot n i
Applied Statistics supported the congress in some way.
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| thank you all these institutions. | have seen the efforts of the chairmen of the Organizing Committee (

close.As statedn the openingsessiorof themeeting thesecongressesavebecomea "loyalty” congress.
| would like to express my gratitude to my friends who contributed to all four congresses, in the person

Assoc. Prof. Dr. Yal-én Tahtalé and especially

Prof. Dr. Orhan KAVUNCU
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Should Social Sciences Need Statistics?: An Analysis Of The Somatic Method

Ksl am Can

Selcuk University, Faculty of Letters, Department of Sociology, 42130, Konya, Turkey
*Corresponding author-mail: islamcan@hotmail.com

Abstract

Philosophy, which means the search for truth or the love of wisdom, aimed to reach true knowledge on the basis
abstract concepts such as existence, knowledge, values and language until the emergence of sciences. How
since the 19th century, science in general and the disciplines that make up the social sciences in particular he
accepted that there are laws saiciety like the laws of nature or physics and have tried to reach real knowledge in
thisway. Thisphilosophycalledpositivism claimedthatthereare certainmethodf attainingtrue knowledgeand

that it is only possible to attain knowledge through these methods. Since the 20th century, the production
knowledge has revealed the need for statistics in the social sciences. Because knowledge, like societies,
changing. Therefore, reachingue knowledge required an archeology of knowledge through various statistical
methods and techniques. Research in the social sciences has gained a systematic structure, first with quantita
methods and later with qualitative methods. However, in theeggydmportant criticisms were made against
guantitative methods based on objective sensory data. Some of these criticisms werbdmdichtnated by some

of the techniques developed in the qualitative method. Today, research in the social sciemeesmhior trend

away from positivisacentered methodology towards pesisitivism, interpretivism and phenomenological
approachesThesomaticmethodemergedisa consequencef this tendencyln contrastto the objectivesenseadata

of positivismthesomatic methocclaimsthateachresearchecanproduceknowledgehroughsubjectivesensalata.
Therelationshipof thesomaticmethodwhichcanbeevaluatedwithin the postpositivistapproach with thescience

of statistics has also been questioned. This study will try to present a general framework of the somatic meth
which has recently been used as a method in many fields of science, especially in countries such as the USA. A
from this, the needf the somatic method for the science of statistics will also be questioneccontiist.

Key words:Social sciences, methodology, statistical science, somatic method
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Eti k LiderlijJin ¥rg¢tsel Aidiyete Etkisinde

¥zge¢r DEMKRWAke 2! ST! N

lKayseri i niversitesi, Devel. Sosyal ve Beker.i B
2Kayser. iy niversitesi, Sosyal Bilimler MYO, Saj

*Corresponding author-mail: ozge.ustn.1@gmail.com

¥zet
Y°neticilerin birer rol mo d e | ol mal arendan kaynak
dé¢kKenegl mekt e ol up, pozitif eti k |l i der davraneéecxl
dejerlendiril mektedir. Bu kapsamda -al @ékmanén amac
davranékl arénén ndrekdit edalki asiidiiydtncegzemiektir. Bu an
i mal at i KI et mel erinde -alékan 400 Kkikiye anket da
sonu-larén hakemli bir dergide yayénlanmasé pl anl a
Anahtar Keimeler:Et i kK | i derl i k, ©°rg¢tsel aidiyet, psikoloji

Abstract

It is thought that the individual and organizational outcomes of employees will be affected because managers ¢
role models, and it is evaluated that positive behaviors in organizations will increase according to the positive
ethical leadership behaviors. In this context, the aim of this study is to examine the effect of ethical leaderst
behaviorson organization&identificationvia themediatingrole of psychologicakafety For this purposea survey

was distributed to 400 people working in manufacturing organizations that are operating in Kayseri city. Data
collection is currently ongoing, and the results al@nmed to be published in a peeviewedournal.

Key words:Ethicak leadership, organizational identification, psychological safety

GKRKK

Geliken ve hézla dejiken teknolojik yenilikIler, b
faaliyetg © s t ekiadikbd @ n e mbdeRgi¢, ¢ ¢anjédna s teé h 8 anakmagibia | g € | da® nndegmriee,
bilgiye dayaleée yaklakémlaré ikletme bakxarésénda ©°
ni teli kIl insané daha ©°n planda tutarak modern y°

kapsaméndaé buéwmewik| dayabawkadé klkat @émal maya
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Eti k ve ahl aki a-édan dojru kararlareée verebil mek
ortaménda -ok -exitl:i girdilereayanuzogpadlanoveamry
insan ilikkilerindeki a-mazl ar , yenetici pozisyon
y°netil mesi -ok zor olan insan unsurunu elod nealsérnkée
°rge¢etteki -aba ve eylemlerini bu sistemin s¢zgecin
Y°neticilerin birer rol mo d e | ol mal aréeéndan kaynal
déekenegl mgk ve bu kapgamdeEx|l mo £2i tsiafyest inlddel Cdgrt davd
°rge¢tsel aidiyetin ise artacajeée dejerlendiril mekt
ol duju durumlarda etik | iderl ik kda\rnaen éyk®l naerléinke nd e

bul unmakt ér .

Al an yazén incelendijinde, -al ekxanlarén olumlu da
konu edinen -o0ok sayéda -alékma yapéldej é tg&frr¢én meeik
y a n s ®lanpskélojikr a h atl IgEds@ndsorve Mogelof,2006:111)k onul g ? € p U me MBenker e d i
Kekilde, Aranzamendez ve dijerleri (2015: 176) psi
pozitif- €& k nedeyoal d u pelirtmektedirlerBu- a | éekkiider)ik vepsikolojikr ahat hEgBa@amnaneéek
czerindeki yansémal aréna odakl anméext eéer .

KAVRAMSAL ¢CERCEVE VE LKTERAT} R ARAKTI RMASI

¢tal ékma hayaténda bireylerin i- d¢nyasénda yakade’
etkilerin de farkleé kKekillerde -aléekma hayateéna vy
° neml i kaynak hoalzamn !l bir enwit h u, tatmin ol muk, umut | u
psikolojikd u r u mlanatizédiingesivebuy ° ngerebeslemeleris a j | a®nmeame@mektedirBu noktadan

hareketl e, mevcut -al eékmiam aeti ik et i médeérelridle daveagmaaéaxl
ol duju durumlardaki °r impeelenecektr. ai di yet ¢zerindeki et
Liderlik kavramé; i nsanlaré kendisine katél maya i
°czel lkidlilnanar ak takip-ileri bir amac a y°nel t me I
tanémlanmaktadeér (Bi-kes vd., 2017: 61). Etik | ide
ol arak uygun davranéedbuaranéesbagéhenkhesy°nmabke¢gbil eti K
takip-ilere aktareéelmasé ol arak tanémlanmaktader (
kurallarée belirleyen ve °rgeé¢tenieenkgygyggol dalead &
et mektedir. Wal umbwa ve dijerleri (2017: 14) eti k
belirleyici bir etkiye sahip oldujunu vurgulakm@&Ektéa
-al ékanlarén Kkikilerarasé riskIleri al makta zorl uk
liderlik algeéeséna sahip -al ékanlarén dijerlerine 1

s°yl a6Bbivk,8047:61).Y u k a dilé gktailena - € k | aemaelk & rk &Zdaldead i | e(ROL716))

etikd ékev r a neskandallargiola - § B nd a&8wr kagnl étkgyr agyngeénn | abelinegic cdaned®an e mil i
fakt°r¢n etik ol mayan davranéklar sergileyen bir |
- al é k@umbuadraévir a n @zaktutulupblamlud avr ay @ kil @ n asi¢érriel etikdngdicce d i j @ i 1
Il i der | iak ntaazrazrlaanr édnaha °©° ne°nlierbdlri Iriorl. oynayacajé
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Yapélan uygul amaleé -al ékmal ar , eti k liderlijin bi
koymuktur. ¢tal ekxmanén dejikkenl emesidnd&at et iak éhad
rahatl ek al geseé czerinde pozitif (Wal umbwa ve Sc

k o y ma kLiderldrétik kurallar- e r - e vharekeettikleginde,e t i°Jniennviunrig ud lama ikt Ay e |
zamandatikd a v r o @ fetnieli - 9 dhygelcezame k a ni Zmd 4 é&maénabk°t yal dekabill &dllebilir
davranéxlar i -in grup normlarée olukur ve -al ékanl.
vd.,2012:153).Do | ay @ ¢ & ¢ dlamakai | rg € liderlariavaro | d arfamlarda a | @mbugayada® r g ¢t e
y ° n elarakkissedileraidiyetduygusunuly ¢ k & £ klaeklenmektedir¥ z e | étiklillerlezproaktifo | d u k |1 a
i - bulderlerin® r g ¢atdigetitl e kedecddo r t @ Imé Kk t u-r odahdod raegf\V@atudbwavd.,2011:206).

Bu anlamda Demirtak (2015), eti k liderlerin °rgg¢gt
nedeni vyl e, etik liderlije maruz kalan takip-ileri
belirtmektedirler.

Bukapsamda mevcut araktérmada akajédaki hipotezler
A Hi potez 1: Etik liderl ik daetkilemekiedrl arée °rg¢tsel
A Hi potez 2: Eti k liderl ik dayvetkdemekiedirar @€ psi kol oj i
A Hi potez 3: Eti k liderlik davranékl aré sabipti®r gg¢t ¢
SONU¢

¥nceli kle psikolojik rahatl ek kavraméneén °zell ikl
-éktéelaratetkl maeEn-altakmanén ©°nemli bir kat ma dc¢
rahatl ek kavramé | iderlik a-éséndan °nemld. bir kol
etkileriyle incelenmebktiérnl ana °nemli kat ké sajl aya
Ar akt eéer ma, kekfedici bir -al exmadeéer . Araktér mada
Kavramsal tarama °zellikle °nemli.@ bir karakteri sti
-0k az -al edmadka |hikz reaatvkhkaarmé ve et kil er i czerine bi
ortaya konul maya baklanan bu kavramén ne d¢zeyde
°nemini i karet etmektedaral Buyapdehkeki i pdecakami
temel | i bir model ol ukturul muktur .

KAYNAKCA

Aranzamendez, G., James, D., & Toms, R. (2015). Finding antecedents of psychological safety: A step towa
quality improvement. Nursing forum, 50(3),1+Z78.

Bi - IDeVk, Y e | nta&Bakkal,H. (2017).A A.eaderanda SymbolPersonalityNecmettinE r b a Karkisb ,
Studies, 12(8)51-70.

Demirtas, O. (2015). Ethical leadership influence at organizations: Evidence from the field. Journal of Busines
Ethics, 126(2), 27284.

Edmondson, A. C. (2003). Speaking up in the operating room: How team leaders promote learning i
interdisciplinary action teams. Journal of management studies, 40(6)14829

Edmondson, A. C., & Mogelof, J. P. (2006). Explaining psychological safety in innovation teams: Organizationa
culture, team dynamics, or personality. (ed.: Leigh Thompson ve Hoon Seok Choi), In Creativity anc
innovation in organizational teams, 1096.

26



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, Septembes226 202!

Mayer,D. M., Aquino, K., GreenbaumR. L., & Kuenzi,M. (2012).Who displaysethicalleadershipandwhy does
it matter? An examination of antecedents and consequenetsoai

Shin, Y. (2012). CEO ethical leadership, ethical climate, climate strength, and collective organizational citizensh
behavior. Journal of Business Ethics, 108(3),-292.

WalumbwaF.O.,& Schaubroeck].(2009).Leademersonalityiraitsandemployeevoicebehaviormediatingoles
of ethicalleadershimndwork grouppsychologicabkafety.Journalof appliedpsychology94(5),12751286.

Walumbwa,F. O., Hartnell,C. A., & Misati, E. (2017).Doesethicalleadershiggnhancerouplearningbehavior?
Examiningthe mediatinginfluenceof groupethical conduct,justice climate,and peerjustice.Journalof
Business Research, 72,-23.

Walumbwa, F. O., Mayer, D. M., Wang, P., Wang, H., Workman, K., & Christensen, A. L. (2011). Linking ethical
leadership to employee performance: The roles of leadember exchange, sadfficacy, and
organizational identification. Organizational Behavior and Human Decision Processes, 115223204

Yener,S.(2015).PsikolojikR a h a¥ |1 -eekjT ic, m iKarnaununG e - eveG 4 ke néiarl | & kBosgaBi@mler
Arastirmalari Dergisi, (13280-305.

Zaal,R.O.,JeurissenR.J.,& GroenlandE. A. (2017).0OrganizationaArchitecture Ethical Culture,andPerceived

Unethical Behavior Towards Customers: Evidence from Wholesale Banking. Journal of Business-Ethics,
24.

27



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, Septembes226 202!

T¢e¢rkiyeddeki Surivyeld] Ge-ici Korunanl ara Y°ne

Avkegel BOSTIANEl DKN¢

IMi LT Savunma | niversitesi Atatg¢rk Stratejik Aracxk
ve B°l gesel ¢al ekxkmal ar Anabilim Dal é, 3 ¢

2Mi | Savunma | niversitesi At at por EnSti at.sjoi, K SAr a
Anabilim Dal é, 34330, Kstanbul , Tg¢r

*Corresponding author-mail: abostan@msu.edu.tr

¥zet

Literate¢rde Suriyeld ge-ici korunanlara y°neliKk

czerinden analizler ger-eklexktirilmickktir. Ancak i -
bir konudaki yaebiematajemeEzdsosekalll medya arakt érm
kazandér méxkt ér . Bu sebeple il gili -alekma ile Tg¢r
mesel esi 2023 se-imleri d°nemi ndenmiektd gz eydeael éyxan
23.02.2023 4. 04. 2023 tarihleri arasénda Twitter Platfor
topl anmécx, nitel analiz programé ol an MAXQDA progr
ilek ul | yvomréewrmglz @ r éSurigekkgne - korananlaray © n &dmuolgwa | &l s-&; il snte & nKnu Iklt a m é
yoruml arénén analizinde sék kullanélan kelimeleri:
s unulighiwpra,y | a kduygly g rkdseduyguanalizilea - € k | ad anlé ai ®- faetirlenenkategorilerin

kul | yamrewcral res € k d @k lu a doakmakn -aii -neanalizkk u | | a bubiaméd ki .,k B uh &t ma s
i -in kategoril &iileriaraglPatendaeki adleinma afj anal i zi |
S 0 n u -dleasrtleak | Amalizimsokucundaiyasikategorisininekonomikies o s y o kkatégorikernineotanla

daha fazla °n plana -éktieyedomi°m ctdepagrgafi Kuyapesé

vatandakl|l éfJ éna ge-mel erinegorndim¢gkktglrumsuz bir s°y

KeywordsSur i yel i Ge-ici Korunanl ar , Se-im 2023, Ter ki
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T¢rkiye K-in G°- VWaudahrsi zl i k | zerine |

Ayt a- PekiKezciul uk Bloazkk3u*rt 2, ¥zge

IMujla Séetké Ko-man | niversitesi, Fen Fak¢lte:
2Aydén Adnan Menderes | niversit®&8il m39KO2KRVI, e tAme
S)Kapadokya | niversitesi, Kapadokya Mesl ek Y¢ ks

Bil gi sayar Programcél éejée Pr, 50400, Ne

*Corresponding author-mail: ozge.tas@kapadokya.edu.tr

¥zet
Knsanl arén zorunlu kaldéklaré i-in yakadeéekl|l areée ye
olarakg ¢ n ¢ dng ry aeshEmé&seb i un | hirfdanidiamg z & 1 ykonnderecesind a jollarak her
¢l kenin bulunduju kokullara g°re farkle etkiler
incelendijinde g°- ve iksizlik araséndaki il kKkini
Dolay € sleuy b b € KTmpa did- 9046:01- 2022:01d °© n e ralydvezilerk u | | a méelerem & K i K k e n
arasénda uzun ve késa d°nemli il o kki olup ol made]j
arasénda uzun &9 e malnic aikl iskaldiecel m&d sayéséndan i Ks
i i kKki saptanmék ve g°- sayésénén iksizlik oraneéer
et kilendif§ji anl akél méexkter .
KeywordsEk b ¢t ¢nl ekmesahai kzanaNede, Dék g°-, Kksizlik
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Yakl e N¢gfusun Sajl ék Harcamal aré ve GSYH ile Kl

Mel ek Ter'zi OYFunmeKar a

ID¢zce !''niversitesi, Kkl et me Fak¢ltesi, Dekanl ék Binaseée
*Corresponding author-mail: melekterzi@duzce.edu.tr

¥zet

N¢egfusun yakl anmasé, Il kel erin i kge¢gceceéende ve negfusul
dej i kig&nklolakakéelrk, e ekenomilgorunolarakg © r ¢ 1| me& k ng d k r @ o fa uwahaazverimli
olacajé ve daha fazla sajl ék hizmetine ihtiya- duy
fi ir birlifji ol mamakl a birlikte, birbirinden fark
or anggnléderkr ¢ a meekoaomigh ¢ vy dlariel | k& k lseindar anevgut che K ieyenibatky @an & t
sunmakt ér . Bu ama- dojrultusunda D¢nya Bankasé' né
verilerle2@21)yéVve (800degn°gzelleim bii-rerpeann e | veri seti |
esi ve AB aday st atHegimdke (@l9an, | Tkeer)k idyaeh il e eBld d mm
ul muxktur . KI' k model de yakl é n¢gfamal ar@nd SHYN)ar ia
el enmi Ktir. Kkinci model de i se yaklé n¢gfus or a
séndaki il i kki el e al énméexteéer. YN bajémle deji
gaki il i kKkinin tespiti i -in Westerlund ve Edgei
Kkisinin tespitinin ardéndan uzun d°nem katsay
uygul anméexteéer . Sanm asEandaki depdekeal er k i-Hurlik panes i ni
Grangernensellikestiy a p & | AméliglérsdrrucundayNile SHa r a sveYiNlleGSYHar a semldat ¢ nl e
il i kKki si ol duju tespit edilvmi wtoizri.t i Katyay &l ark elng z €
fakat negatif yenl ¢gde¢gr . Nedensell ik analizi sonu-
saptanmékken, GSYH ile YN arasénda tek yn¢nfluis umi rs «
harcamal aré ve gayr.i saf.i yurti-i haséla ile iliK«k
hizmetlerininkalitesi,teknolojikg e | isevigesvedemografiky a pgsbe dizif a kbuétkiyik e ki | | end i
Politkay a p € § @ k & & ,uasr u rebkaékyd lames lg r d ¢ r Qjritoeldmio Il iu K t iu-ruywarnstratejiler
geliktirmelidir.

=~

é |
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Anahtar kelimelerYakl € n¢gfus, Sajl ek harcamal ar &, E k dik o mi k
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T¢rkiyedde Sajl ek Arz ve Talebinin Sajl ék Sonu-1 ai
Hel va BKJIER
'Er zurum Tekni k | niversitesi, Kktisadi ve Kdar

*Corresponding author-mail: hulya.diger@erzurum.edu.tr

¥zet

Bu- al e kamaanséan] d °éskt e a § € lpemathias a | drz&dtalebinins a J d cdrku ¢ k a r eetkiging k i
belirlemektir. Belit e nen ama - -er-evesinde -aléekmada, bek ba
birinci basamak m¢racaat sayéseé, i kinci ve ¢-¢éncyg
olanhastas ay@ s jeiyeraé ma k Amadwtdaef ma k & h | veriter, 20822020periyodug °°zn ¢ n d e
bul undurul arak SPSS ve AMOS paket programlaré yar

ar ac é Vesdlgrimntdstadiimesindgolanalizik ul | anA&ft amas® & - g & hekimaa yileS e m
orané (0,33) ve taburcu olan hasta sayésé araseénd:
m¢racaat sayeésé ile ©°0,4n8)o;r atn@b warraws émildan ohélsts abzisrd
ol duju sonucuna ul akél méktéer. Y&t odK)sapase ainlee sAlyg
hastas a yaérsaés @umsiuz-0,03);ikinci ve¢, - ¢ basamakne r a ¢ a gile%1é p m aarr éa s danluhdu
(0,45) bir ilikki oldupsaséprptdddéerdil en dijer sonu-1a
KeywordsSaj |l ék Arzé, Sajlek Talebi, Sajlek Hizmetl eri
Abstract

Theaim of this study isto determinghe impacbf health supplyanddemandhatunderhealthindicatorson health
outcomes. Within the framework of the determined purpose, the study includes five dependent (hosphelisif
numberof physiciansnumberof beds numberof primary careapplications numberof secondarandtertiary care
applications)andtwo independentariables(mortality rate, numberof dischargedoatients). Theresearchdatawas
testedwith thehelpof SPS&nd AMOSpackageprograms by takinginto consideratiorthe period20122020.Path
analysis was used to tethe data with the designed structural equation model. According to the research results,
the number of physicians has a positive relationship with the mortality rate (0,33) and the nhumber of discharge
patients (3,74). In addition, the number of primasaye visits had a negative relationship with the mortality fate
0,48), while it had a positive relationship with the number of patients discharged (0,61). Other results obtaine
include a negative relationship between the number of beds and the mortaliyOrétp, (a negative relationship
between the number of hospé and the number of discharged patien@Q3) and a positive (0,45) relationship
between the number of applications to secondary and tertiary care and the maatality
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Jel Codes: 11, 111, 112.

GKRKK
Sajl ek hizmetl eri, i htivya- Zzamanéneén belirsizli]j
bul unmamasé gi bi nedenl erden hareketle dijer hi zm

hi zmetl erinin araz vwee dtokltop wgrascindalkasti |l eti ki m do
gereksinimlerd o j r ul t a sbiwhizéhett ¢ 3 yn ul maBUhizmeadséirr.e b i nfd @ kol Bynamakta
ve sajl ék sonwdluata&rpad&t anndée . et ki

S aj ¢ ®«kelaiolagakdaifadeedilenbuf a k t 8 a J Hzmdts ¢ r evehizméats o n r etkslenakédirBu

et ki, arz ve talebin orta noktada bulukma dur umuna
sajl ek g°stergelerine ilikkin -exitl:@i -al exmal ar
i yil ekmel er- &K alemelkdti d dreery.e

Sajl ek g°stergelerinin sajléek sonu-1laré ¢zerindek
- al e wemeldlagak,s a J K werku nsl ad derdpkelleris a J H a@&rkc a gildfl ak t€? t | g¢kether gel
gerekst at i sti ksel gerekse de ekonometrik y°ntemler i
arz ve talep unsurlaré kapsaménda dejerlendirileb
dojrultusunda dejgelendnriylagpresgP s exi t 1l ik model i

rastl anél amaméxkt ér. Bu duetmnektedi.al ékmanén °zge¢n yo°nyg

(o]

Yukaréda yapélan dejerlendirme dojrul tusundkenlerim I K
sajl ek sonu-1aré czerindeki et ki sini belirl emek
sonu-lardan hareketle sajléek hizmetlerine y°nelik

SAJLI K HKZMETLERKNDE KARRAMVE TALEP

Sajl ek personeld] ol arak dejerlendirilebilen hekin
ol ukturmaktadeér (DufmBa®) .ve&Sagkdd&kmhiznmkT:!l es58hin ar z
nitelikleri nedeniyle di e r  ma | il e hizmetlerden farklelék g°ste
kurum ve kuruluklarénca ¢retilen sajl ék hizmetl eri
ila-laren ¢retil mesdl tdéendsajyleérk ahlinzankettaldeérri. aSaziél é k
sistemleri yapése, finansman yentem se-imler. v
ol ukturul makt adeéer . Sajl ek hizmet!l eri ifiiyagsiabsié ndden e
d ¢ z e n dlagakdalulunabilmektedi{ B¢ y ¢ k K i9).$ & ] lizé&dtldindea r z @ampvelamut ar af € n ¢
sunul ma dur umu, t al oylneamiark t ealeirl. |l enmesi nde r ol

Talepk a v r saan@ldhay ¢ de;desteklenemir istekolarakt a n € m| &akatelkandmisttergy © 5 ékpnusu
unsur sajl ék hizmetleri talebi oldujunda, bu istek
duyan bireylerin, saten al ma g¢ calnénna nbaumausrémakneansdéi |
-evreleri a-éséendan da bir ri sk ol uktur maktader .
i I gi | @ndink dsiageat@amn: g &°zn ¢ buuaduruimadagereksinimduyulans a j hiz@dttalebinn
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karkél anmasé gerekmektedir (¥zt¢rk Yaprak ve Ecevi

ya da talebin arza bajlée «kekilde ortaya -ékmasé
personelleribireylerinilerleyens ¢ r e 1 U esaajaditaplerinnk e ki | | ernlmg s B mdEB aydE&k ki r
2018: 11) . Sajl ék hizmetlerinde arz ve talebin or

d u r u mkoaumaseabieyins a | durankunurkoruyupg e | i K tyoluylatbplaraus ia j |k & k In{@adgatan,
2005:403).

LKTERAT]| R TARAMASI

Sajl ek g°stergeleri kapsaménda yer alan arz ve tal
-al ekxmal ara &ejkiommealu naimatt,gdgreml ¢ ¢ a-éséndan °nem

Er s(20@8)t ar a fT&m dilk @EE€D¢, | k e | searjid peizke yels @ §f H a&8rkc a maboyattu€ |l - ek | en
anal i zi yardeméyla test edil miktir . AtrMekstk& Polnaya\eo n L
Sl ovak Cumhuriyeti ile benzerl i k, Avhuesltiurrlyean miAd tmarn

Téeyl ¢oJlu ve Tekin (2009) taraféndan gelir d¢gzeyl

oraneé dzenikndek. -oklu regresyon analizi yardémeéyl
d¢zeyine bajl e olarak beklenen yakam s¢resi ve beb
Yumukak ve Yéeldéréem (2009) taraféendan sajl é&k harc
edi |l mi ktir Araxkxteérma sonu-I|laréna g°re sajleéek har
nedensell ik bulunmaktadeéer.

N e s areEekman(2010)t a r a fKarmd aama ailesaar] eheikédzlerinde a | & & ppergokellerinirs aj | € k
ocakl ar é vV e ail e hekimlifji sistemini dejerlendir
Kat él emcél arén -ojunlujunun aile sajléejé merkezl er
hizmetlerindetaeimiei mekiskli i Sii ssieme kéwlasd @l Mdataé ru.y ¢
Ay ve dijerleri (2013) taraféendan sajl ék g°%sterg
Araktérmada dejerlendirilen sajl égk¢eme@ saecagenheai bi

sonucuna ul akél mékteéer .

Gedi z Or al ve Sayén (2013) taraféendan sajl ék g°st
Araktérma sonu-|laréna g°re Mani sa, Bl gedé aemakf an
personelinin istihdam edil diiji i konumundadeéer . A
a-éséndan dejerlendirildijinde ise Manisabdnén sad:é
czerinpge el de edilen sonu-1lar araséndadér.

Akar (2014) taraféndan T¢rkiyedde sajl ék harcamal
araseéndaki i kKki araktérel mékter. El de ediifiyatie s or
ekonomi k b¢gyeme dejikkenl eri arasénda uzun d°neml
konusu ilikkinin bulunmadéjé ise elde edilen dijer
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Daktvemet i 20y ar a fOEQDY & rkridld Teg, r ki § a pPsisterRleris ajH a&érkc awvea b it € k
gestergel eri karkél akt éréel méekt éer . Araktérma sonu-
GSYKHO®@d akiilakream®EChDa Ink e | son30ynédi’edch & ent t Buk U B ma KAtya E@anmskaljd € k
sistemlerid o J r u | & a phuadrkdcaa maf |aar rkd babhesattalbafra r k | &lag ¢ teskr é reg alf ¢ e ik
sistemlerinin bakarésé ya da veribmlliilril jein mi lke i doj r u

Sonj2016)t ar afOE@DE & tk e | £a jigrfald e k g ;mé kapalizey ar d éteseydli 4 mMhakzt i r .
sonu-laréna g°re T¢rkiyednin sajlék g°stergel eri
bel i r | ¥nhyendadl¢ryleidme mz déuluhang li k gels e f fl iénka nbs arkaénedabahzemgrupta

yer al dépuéagéhméuneaer .

Geleryegz ve KoPse (2017) taraféndan Tegrkiyedde i Ks
edi |l mi ktir. El de edilen sonu-1lara g°°r e, i kKsi zl ik

i kKsizlik oganéekiaba bPéhekvel dojum orané arasénda i ¢
belirlenmiktir. Ayréca yapélan zaman seri si anal i z
nedenl ere bajlé intihaongkayes&aakasendai akumlobdwu@ L
Mu t ve Akyg¢rek (2017) tarafendan OECD ¢l kel eri k
sonu-laréna g°re T¢rkiyednin sajl ék go°stergelerine
edil mi ktir. T¢r ke yedjni md & ub aaknldauj ein kyark am yél & ort a
hezée ortalamasé bakéméndan ise en yé¢ksek k¢gme konu
Sayved ié] e(BOL7trair a fT&m dkila @EED¢ | k eslag g 9eskt e veg a | eaérkc a ma kéenndéa n

karkél akt éréel mékt er . Araktéerma sonu-1laréna g°re T
seviyede, anne °l ¢m heézé, bek yak alte °1l ¢m heéezé

farkl él é]J a seadiilpmiod tdiurffj .u ¥teespyandan sajl ék harcamal
en d¢kg¢k, hastane, yatak ve sajl ék personel] bakér
edilen sonu-Il aaniamhaédsati ksel a-éeédan

kahi2®1T) taraféndan sajlék g°stergeleri g%z ©°n¢n

araseéndaki yer i -2a0nladl iyzé leldarlémi k°z ron R2mMdDed bul undur ul
Te¢rkiye, Sl ovakya, alLetHenwa,t i Edtaciny &R,o mamlyany Bul gar
Macaristan ile ayné k¢mede yer al maktadér.

Bilir veG° k d €208t a r a fbieeyladtirayra K lzektentisik al kghsmaedgpt eri osehdami
Yapeéesal eKi tali&r ackodydpélkaun lamal i z sonu-1laréna g°r e
b¢yé¢me ve doktor bakéna déegken negfusun yedammbeakli en

Tée¢rkojlu (2018) taraféendanerAivr TERSKS kyed retr e midyel -es ag ¢

2014 d°nemi g°z °n¢nde bulundurul arak yapélan - al
Sérbistan ve Letonya ile birlikte son séralarda ye
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l kék ve(Ka@atamanaraféndan T¢rkiye ve kanhay Kkbirl

gestergel eri bakéméndan araktérél mékter. El de edi
arakteérmada yer al an ¢elkkdlrer iDo jJtuamlaameébnedkd ne ndeanh ay ayk¢ak
¢indden sonra ikinci séradadér. Ayréca bebek °I ¢m
Kazakistanddan sonra en d¢k¢k dejedadseamahip ol duju
kener ve dijerleri (2019) taraféendan sajl ék g°%ster
sonu-laréna g°re sajl ek harcamal aré yakam s¢resini
Ayréca hekijmeékayhéasaemam |l saa éné ol umlu etkilediji te:

Dejirmenci ve Yakéce Akan (2020) taraféendan OECD
K¢ me | amatzsonucung © M e r k i Mekdika,KonevePolonyailea y k € meyera | diespit@ d i | mi Kt
Ayréca ki Ki baké yatak sayésée a-éséndanuTgklkl ymé @&n ki

Saygén ve Kundak-é& (2020) taraféendan OECD Zghkeméei
kull adé]l] arbhkndAiakisaminma @) tabefirlanans ajg°éskt eagée s & p d ROECE ,
ol kel er i i -eriagli malkt adér séral arda yer

SayuyeKmnund@R20t ar afOE@DE & ik eslag g 9éskt eagéedabkaid Kk €1 a RMABRASVE mé K
CODASy ° ntkeuntil apap alad e ksnoannue-rg @ € m ke syrddeksikavek iileaysér adad
¥te yandan beklenen yakam s¢resi a-eséndan T¢rkiy
ol ke ortalamasénén alténdadeéer. Sajl ékeéerhalraradad arr .€ n

Tekin (2020) té&maemémdanspahéamived fi nansal g°sterg
Arakts®emma g af ¢ nkai iyyeidlbdasieseanyoér saeénedyn £ kn bierkilyonk i ka k€In@amanén e
en az ol duju belirl enmi ktda .budednamekgrekioylea,n ¢l rk,e
Hindistana r a sséanj tl aérkc a milk,$ & mdsaaryes § € p dealoktors ay é se®lR ¢ a ¢ @ caglddau | u
tespite di | mi ktir.

Al kaya ve Al keéek (2021) taraf éndan OECD ¢l kel eri
sonu-laréna g°re T¢rkiye, sajl ékl é yakam bekl enti :
orané ve yakam hegséadana elmkmi gkl kel erl e kar kel

METODOL OJ K

Yapésal ekitlik model i, deji kkenler araséndaki il
edilebilmesing mkt©an éstatestikselbiry © n tolarakifadeedilebilir( A1 R0O&6J.Bununlabirlikteg©® z | e n e
vV e gi zi |l dejikkenl er araseéndaki ili kKkilerin anal
dej er | e n d(Bifirivd GfA ekkdte2odi8)¥,t y@andarhipotezlerintestedilmesingéved e ] | K&kread @md a
ilikkinin analiz edil mesinde de yapésal ekitli k mo
baj | gag @ & arhodeli,kirdenfazlab a ] &eblag edsjEizk&kreads &n d xikdélengbilmesine

ol anak sajlamaktadeér. Ayréca yapesal ekitlik mode
deji kken ol arak test edebi2l8eye de ol anak tanémakt
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¢al ekmanén amacé sajl ék arz ve talebinin sajleéek s
etki durumu,SPS5.0ve AMOS 24paketpr ogr eml bawpa p a & arkobeliykar d étesie @i & mi K t
20122020periyodundayer alana r a K vedlerimfa&S aKls & at Y&t IveRO[OEGR | K€tkat iverit i k|
t a b a nalnédmnmmé& ratka réear maaceceé A e asalanaydaep € & arhodealinded e | i k kotamdliz r ,

araceéel éjeyla test edil mialtmakt Ad@amk.t ér ma model i k ek

hastane

taburcu

birinci_basamak

Ikinci_ticiincii_basamak

kekiDejl.kkenlerin Yapeésal Ekitlik Mo«
Arakt érmanén bajémlé dejikkenleri, hekim sayé.
sayéeseée, -ighicpcibas@amgk m¢gracaat sayeése,; baj éms é
hasta sayéesedeéer. Bu dojrultuda tasarl anan mo
Arakt érmanén hipotezl eri Ku kKekildedir;

1 Hu Heki m sayésarialseé n°dlag madrdaat € bir il i kki

f Hx Yatak sayésée ile °|l ;jmandané arasénda anl
1 Hs: Birinci basamak m¢racaat saygaéediele °1 ¢n
1 Ha Kkinci ve ¢-¢ncy¢e basamakemda axrmladzmls@ §heisré
1
1
1

D !

Hs: Hekim sayés il e taburcu oVYamdddrast a sayé
He: Hastane sayésé ile taburcuvalradrerhasta sa
H7: Birinci basamak m¢gracaat sayéseée i lveartdaébru
Arakt érma dejikkenlerinin etki duruml ar é yapeés
uyum iyiliji dejerleri Tablo 16de sunul muxktur .
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Tablol.Uyum Kyi |l ifjJi Dejerl eri
Uyum En Kyi U Kabul Edilebilir Uyum .
Kndeks Dejerl e Dejerl eri Modelin Uyum
x%sd 03 O -% 4,4
RMSEA O 0,05 0,06-0,08 0,06
NFI 0,95 O N 0,90 O NFI 0,95
CFI 0,95 O C 0,90 O CFI 0,95

Kaynak: SchermellekEngel vd., 2003; TecKadéoj |l u, 2021: 68.

Model in uyum ivyilifji dejerl eri incelendijinde; X 2
CFld e e 0,950 i ma s Rarekkitenodelinkabuledilebilirbiruyuma r a | ®] @& magierdilebilir. Modele
i li kkin yol analizi sonu-1| ar éalkneak tla d2é6rd.e hi pot ez s

R taburcu

birinci_basamak

ikinci_ticiincli_basamak

kekiYlap®Zsal Exkitlik Modeli Yol Anali zi
Tablo2.Model i n Hi potez Sonu-1|ar é
: Yol
Hipotezler Yollar kKatsay P
Ha1 Hekim => ¥ 0,33 0,794
H- Yatak => ¥I| -0,04 0,971
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Hs Birinci Basamak M¢{r e -048 0,012

Hs Kkinci ve | -¢nc¢ Basar 045 0,003

Hs Hekim => Taburcu Olan Hasta 3,74 0,003

He Hastane => Taburcu Olan Hasta -0,03 0,889

H- Birinci Basamak M¢{racai 0,61 0,001
Anal iz sonu-laréna g°re hekim sayéseée ile °1¢m or al
i i kKki bul unmaktader. Birinci b a s a ma-8,48mtghuraucolrmhastas a \
sayéesé ile Oderolumkki (0J@BL)uUu sonucuna ul ak-@dMmexkt e
hastanes a yilé tab&ircuolanhastas a y(®,63%a r a sdaaiuthsuzbiri | ioH ldite§pite d i | r¥it yahdam .
i ki nci ve ¢(-¢hceg basamak m¢egracaat sayesé ile °I¢m

S 0 n ua rl aasr & Retirlere® ro.n u - birncilthsamakn¢ r a € a Wlé°s|é o m 00820 0 , @ &@burcu
olanhastas a y(@BO 0 , KiBc) vee - ¢ basanakng r a s a ylésle om 008300 , bekins ay és é
ile taburcuolanhastas a ydées] & k KO@®OBO @ r & 15 3 sbelundna | i K lstatiktikseld -néalmin@mid& | u
sonucunai |l ak él mexkt éer .

SONU¢ VE ¥NERKLER

Sajl ek arz ve talebe ilikkin fakt°rlerin sajl ékl é
konusunda sajl ék hizmetlerinin sunulduju kurum Vv
a- éseéamdiaml g ws el ol masé °nem arz etmektedir. ¥te ya
ya da kuruma y°neli k yapél masé, sajl ekl é& ol ma kon
y°nel ik girikimler reekcsii kasdjzr uo |l kseak id adhei ytPanleetpi | ang di j
ul akél amamaktader . Sajl ék hizmetlerinin talebinde
unsurl arénén yané séra sajl éj énettlainé mE u wteu rsnaajkltéakd
- al e kamaane&dr, drzeekalepu n s ur b a JsEoankung * a r ietkidireblelirlemekves °kanusuetkiyi
-eki tli a-élardan dejerlendirebil mektir.

Analiz sonu-laréna g°re hekumlsgsay8s8d83)I1lbiPligmmivonkia
sayésée artték-a °l ¢m orané azal maktader. Fakat ul

Saj hizendts ¢ r e en® m @ eolki¢ p hhelgmlezeaittir. T e k Vetedavis ¢ r e loelirlanipp® nl endi r i
konusunda hekimlerin rol¢ yadsénamaz derecede bg¢y

de sajl ek personellerini yenl endir mesi bakéméndan
durumdur . Ul akél an sonu-, bu beklentiyi destekl er
Tespit edil en soponuwetkdm laryeket liel,e A°H ¢m orané ar a
reddedi | mi ktir.

Yatakiday@dgm oranél,a04)s émidra ioll iummisiuzb |l unduj u sont
yatak sayésénén artéke °l ¢m oranéné artérmaktader.
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9 7 104 KOt5& 1. m asdoan deklentilerinaksiniifadeetmektedirYataks a yaér stiedah@iyis a j | k
u-laréna ul akél acaj e, kikilerin sajleéjéen taneém
| a ofizéas a y ¢ a tasahi@plmak,b a yetkililercedahaiyi birs a j Hizendtis unul aby? re ki Kk

anlam takeéerken, dijer yetkililere g°re bu du
ayéséeyla yatak sayésé ile °l ¢m orané araséndak:
e Kekiddierneb¢dIlmekmada ul akélan sonu-tan hareket
i s ol madejé s°ylenebilir. Dol ayeseyla daha f
Ktur madej é, aksi ne - alké ksmaaydéas eéunl éank €zl aanma ns ovneu craanl i
cnhcesini destekler nitelikte olduju ifade edil
B AYrtht ak sayéesé ile °1 ¢m oranéredda alks@mindiai manl aml é

i nci basamak m¢gracaat sa9Qed8)jl eabubpgpmmuoobhana has
6 1) bir i i Kki ol duju belirlenmicktir. Ayr éca
0 1 @Dincibashimals a | Hizéetlerih a s t anévauts @) d verku mkoeuma¥ehéa st a leikénl ar
his etme konusunda °neml. rol oynamaktadér . Bu
metl erinin sunumu,masyeav kb askil satneémit éw e k ISienvdke ssi usnt uel
| ek hi zmetl erine y°nelik aile hekimlifji uygul
amakl arda yer alan sajlék kurumllaréynmam& int a&ca@in r
i nci basamak sajl ék hizmetl eri aracéel éejeyla sa;
u- ol ar ak °l ¢m oranl ar @énén azal masé bekl enmek
mekir. T¢rkiyednin sajl ék sisteminde birinci b
unmamaktadér . Hastalar direk olarak ikinci ve ¢
durum zaman v@eémaleirpetgeirse&f dmasm ayar én randevu
Kturmaktadér . Dol ayéeseéyla birinci basamak m¢r a
umunun, birinci basamak sajl ®dkl anhmamaserinhe be
enel mektedir. El de edil en sonu-1| ar a: Bbimi basamal | a
asavlésléeom anm & saénnl ddam| | éiv ka k idréfir b Blrinci basamalkn¢, r a € a vilé tab@rcu

n hasta sayeéesé arasénda aendliamiiék tbhiirr. i |l i kki wvard

i ve ¢-¢nhce¢e basamak m¢gracaat sayeésé ile °1 ¢m
makt adér . Bakka bir i fade ile ikinci Ve ¢-¢0n
kta D°n¢kKeehknonuleanuysgeuMka maiyat e mi kapsaménda se
na gel mi ktir. Bu -er-evede ikinci Ve ¢-¢NnNcyg
sisteml eri gi bi konul ardad i gel i kK nsealjeréek yheinzen
mada i kinci ve ¢(-¢é¢nc¢ basamak m¢gracaat sayeés
kl er niteli ktedira Kkiarméil amesgnygntagnbbaaméakt |
énda anlamlé bir ilikki vardér . o hipotezi kabu

® X T 9 ™ S5 O

n +~ o0 Q9 — < S

m bakvauajullak ehdametl erine -YPhaeamli kr oh!| @ylhamiéxt
ékmada, hekim sayésé ile taburtukbkl aol daptabehi
pit edilen 11ikki, i statistiksel a-édan anl aml
i merin rol¢ yadsénamaz derecede bg¢y¢ ktelen, . He ki
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hastal arén tedavi si ve iyilekme s¢reci iczerinde o
Programé ile wuygulamaya konulan 0Genel Sajl ék Sig
eKitsgizd é KkiBledno jk it uhlerkeasdsgaly ¢ v e nsahipolagaks a | hiz@dtlerindery, ¢ r extekii 4 d ¢
f aydal anBelxlenensdnucdg i© fi & Hekims a vyilé tab&ircuolanhastas a yaérsaésaéml ddainil [€i K K i
vardér . o lidp drtme xi kabul

Hastane sayeéesé ile taburcu0,00d3&)n hthiarstial iskakyié stBu lau mr:
sonu -, istatistiksel a-édan anlamleée dejildir (0, 8
azal makt adérer iSwad e éetka shtiaznmeetday él aréna y°nelik fark
sahip olmak il e daha iyi sajl ek sonucuna ul akeéel ab
bul unmase mal i yet i srafée rol aBak ddaumeyet kehdi rkiil
dojrultusunda «kekillenebilen bir durumdur . Bu dur

ol abi lyecredldiimkenc &siynd&h adaghbki h gk Ngkimeaddadilenbulgu,bud ¢ K ¢ N Cc ey
desteklemektediBelirlenenbus o n u hateketid Bl Hastanes a yilé tab@ircuolanhastas a yaér saésaénnl daam| €

bir ilixkki rwardedr .|ldnikitpat.ezi
¢tal ekmada ul akélan sonu-lardan hareketle kKu °neril
T Sevk si st emi hakkeé&ndar tbhé rraebyilleirri.n bi |l gi seviyel g
1 Birinci basamals a j hizédktlerineb a k vkenusundaorunluluklaro | u k t usuretiyledehaetkili bir
sajl ek wloamweluankai | i r .
T Sajl ek algée seviyesini belirlemeye y°nelik -al
hedef kitleye C°taserlbnaldliaj | ek pol iti kal ar é
1T Tasarl anan sajlék strateji ve politikdel arénda 't

bulundurulabilir.
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Deploying Method Of Moments Quantile Regression To Explore The Moderating Role Of Information And
Communication Technology In Financial InclusiorEnvironmental Deterioration Nexus

Elma Satrovic!”, Sadeq Damral, Fekri Ali Shawtari 2

Department of International Trade and Logistics, Faculty of Economics, Administrative and Social Sciences,
Hasan Kalyoncu University, Gaziantep, Turkey

2Department of Mathematics and Physics, College of Engineering, Australian Unikangigjt, Kuwait

3Management Department, Community College of Qatar, Doha, Qatar
*Corresponding author-mail: elma.satrovic@hku.edu.tr

Abstract

Financial inclusion has long been recognized as an important determingmatvefty reduction. Easy available
financial services enable businesses to assess affordable financial products that will help them to produce goc
and services to satisfy customersd wants r auswnimg a
the research community. The discussion on the environmental outcomes of financial inclusion is even more critic
consideringts majorrole in reachingthetargetsof Sustainablé®evelopmenGoals7 and17. Againstthisbackdrop,

this studycollectedthedatafor thesix oil exportingcountries(United Arab Emirates,SaudiArabia, RussiaKuwait,
CanadaandtheUnited States)n thetime-periodfrom 1995to 2019to evaluatewhetherfinancialinclusionaidsin

to environmental deterioration of the underlying sample of countries. Using the Method of Moments Quantil
Regression, our study authenticates the presence of environmental Kuznets curve (EKC) phenomenon positing
positive association between humagvelopment index and environmental deterioration in the early stages of
economie@mancipatiorwhereasigherlevelsof environmentaemancipatiorare associatedvith amelioratedevel

of environmental quality divulging an invertedsdape linkage amid thessariables. Energy consumption is not
found effective in reducing the environmental deterioration of théama sample whereas information and
communication technology (ICT) aids into environmental preservation. Lastly, our findings show that financia
inclusion reduces the environmental deterioration of the six oil exporting countries via the cha@iel of

Key words: Environmental deterioration, Financial inclusion, Information and communication technology,
Environmental Kuznets curve
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Googl e Trends An alSyraEathqoake S2dueh frdmgarDisastgrdvlanagement

Approach

Zeynep ADAK!
IKstanbul 29 Mayeés University, Faculty of Economic
I nformati on Systems, 34764, Kstanbul

*Corresponding author-mail: zadak@29mayis.edu.tr

Abstract

On 6 February 2023, two devastating earthquakes s
damage in the region. T¢rkiye is an active earthqg
have vital importance inhe geography. In this study, Google search trends are analyzed for the period after the
disaster in the region. Breakout search queries in the first week of the disaster are analyzed and categorized
topi c. AGener al earthgqguake pkpowbedgeldo sasCempatri i®
ACommunity disaster recoveryo are 4 topics identi
week period. Additionally, community disaster resilience is assessed using YouTuhedrseds in Hatay, the
province that had the largest damage. YouTube is considered here as a tool to measure resilient individu
behaviors Signsof communityresilienceandrecoveryare identifiedin searchtrendsbytheendof February.Lastly,
distribution of Disasterand EmergencyManagemenfuthority (AFAD)-relatedsearchtermsare analyzedo figure

out the functions fulfilled by the authority in the aftermath of the earthquake. Results of this study has futur
implications for disaster management in phases of preparedness, resilienazawety.

Key wordsT ¢, r kSiria BEarthquake Sequenégoogle Trends, YouTube, Disaster Management
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Determénéng The Awareness Levels Of Togu Campus
Energy Sources
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Abstract

There has been a great increase in envinental problems in the last century due to many reasons such as rapid
population growth, unconscious and rapid consumption of natural resources and pollution. If measures are ne
taken against increasing environmental problems, it is impossible to |dasabke world to future generations. In
order to ensure environmental sustainability and to propose solutions to environmental problems, individuals
institutions and organizations need to be conscious about resources and energy consumption. limgnauling

and social environmental awareness can be possible by increasing the level of environmental awareness. In t
study, it was aimed to determine the | evel of kK now
Campus about environmial problems and to reveal their preferences for behaviors such as recycling and the use
of renewableenergysourceswhichare individual measureshat canbetakenagainstenvironmentaproblemsThe
methodology of the study is based on a questionsaimeey using a-point Likert scale that aims to measure the
attitudes, tendencies and opinions of campus users. In the survey, demographic information such as age, gen
education level, income level, etc. was requested from the participants, andsfiériguevere asked about their
habitsandpreferencesegardingrecyclingandrenewablesnergyuse . Thesampleof the surveyconsistf students,
academic staff and administrative staff who use T
was prepared online and delivered to the units on campus, was applied to 516 of the campus users, with a tota
approximately 22,00 students and staff, in the 2020223 academic year. The data obtained were evaluated with
frequency analysis, descriptive analysis andsthiare analysis methods using SPSS software. As a result of the
evaluation 41.9%of the participantsstatedthat theyhada goodlevel of knowledgeaboutenvironmentaproblems,

13.4% stated that they had a very good level of knowledge, and a significant majority stated that environment
problems directly affected their lives. When the answers of the participaatsliregythe use of renewable energy
sources in daily life are compared, it is observed that the preferences for the use of renewable energy sourt
increasewith theincreasdn age,educationevelandincomelevel. Themaijority of theparticipantsselecté options
indicating that they recycle waste such as glass, paper and plastic in their daily lives and that there are insufficie
recycling points in the campus. This situation did not vary with the demographic data. However, in the questior
related to he evaluation of shopping preferences, it was observed that environmentally friendly products wer
preferred by participants with higher income and education levels than young participants residing in studen
dormitories. As a result of the study, the ne@able energy use and recycling preferences of TOGU campus users
wereexaminedandit wasrevealedhowthesepreferencevary basedon genderage,educatiorlevel,incomelevel,
accommodation and position in thaeivercity.

Key words:Environmental awareness, recycling, use of renewable energy
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Determine of time-depended flight activity in honey bee (Apis mellifera L.)
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Abstract

In this study, it was aimed to determine the toependent flight efficiency of worker bees in honeybee (Apis
mel |l ifera L.) colonies. For this purpose, existin
University, Faculty of Agriculture, were used. Of the 15 randomly selected from the existing colonies, the worke
who flew out of the hive and mehed to the hive for 30 seconds at 10:00, 13:00 and 15:00 on the same day in the
fourth weekof May, the secondandfourth weekof Juneand July werecounted Mixed PatternAnalysisof Variance

in Repeated Measurements was applied to the data. Spheragtgxamined with Mauchly's Sphericity test. For
thosewith equalvariancegp>0.05),the SphericityAssumedestwasused Epsilonvalue( Yvasexaminedor cases
where variances were not equal (p<0.05) and Gr-eenl
Feldt tests were used when ¥Y>0.75. Bonferroni test
interactiongroupswerecompara with Duncanmultiple comparisortestusingonewayanalysisof variancein the
comparison of significant interactions. The number of worker bees flying during the measurement period differe
bet ween weeks (4.87N0.29B, 4n®63N.0420®., 16C,7 0rNds pte At,
interactions. A difference was determined between the hour*week interactions among the number of worker be
returning to the hive. As a result of the evaluation of the pollen carriers from the worker beesietarthie hive,
weeks (1.47N0.14A, 0.38N0.05C, O0.34N0. 0(40C,8 9N 06.31N10X
0.63N0.06Y and 0.42N0.05Z respectively) difference

Keywords:Honey Bee, Apis mdiira L., Behavior, Flight Activity
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T¢rkiye'de Zeytinyajé Fiyateéneée Etkileyen Fa
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* Corresponding authocemgll635@yahoo.com

Abstract
Zeytinyajée fiyaténe etkileyen fakto°rlerin anali z
al eénméxktéer. Ar akt é2rOn2aln éyné Inhaatreérnyaa laiinti ,z ely9t9%iOn f i yat é
(ton)veihracat (ton) veriolaraka | & n nZamabsériterindegerekliolanbirimk °ské n ayna s ®&edngxe y d e
i hracat ile ¢regn fiyate, birinci farkta ise dijer
durajanl ekl ara y°nelik analiz imkané veren ARDL mc
uygul anm@afmnem AR®La model i i -in en uygun geci kme u:
Ayréca seriler arasénda otokorelasyona ve dejiken

gecikmas z u n isek jé & @ n ARDLmModelile a y r eldedir.Y a p € dlams$ & tegtineg © fidatistkd e ] e r i
6. 640481 bulunmuktur ve bu dejere g°re %5 d¢gzeyin

Son ol arak hata d¢gzeltme modelinde yernakank€banrhal
uzun d°nemde 6 ayl @émektédr. s¢rede nor mal hal e
KeywordsZeyti nyajé, ARDL model i, Tg¢rkiye

Girik

Knsanl arén yakamlaréné sg¢grdegrebil meleri i -in geéedse
get i rBunedeanlegre.d d b a eoladakdalepg © r me k tTead vergrieé g m ¢, ralr ezréia d @ kdfiyatr
artéklaréna neden ol makta, bu da enfl a20l®.n gi bi ma
Son yéllarda talep arteéké olan zorunlu t¢gketim ma

kaynakl ardan el de edil mektedir (Aréojlu vd. 2003) .
fiyattrendiileb i r | éitkisely @§ lolantakeptea r t mBitkigel§ ra j il -air’nrdeeyeltiutanz eyt i ny aj

el de edil difJi zeytin, Akdeni z ¢l kel erinin tarém s
Sofral ék zeytin ol aryaak] ak ud®l nagkétl ¢gnmraésl éenbéinl nyeasn €  syéarkaa n
°zellikle son yéllarda insan sajl éjée a-és®&ad3yWan °n

D¢ ngeaelindey a p @dytmgpr et bk h € Jbaagnré e tdisark |8aXK0§' ks a p € mi@landodluise

sof zeyting & p é nkéunfdaa n é( Ald ® NBORILEZre vy t | nolamtgle, degting r e t i snyj rnbikel i
gel i kmeyi beraberinde getirmiktir. D¢nyada 2021 vy
milyontonzeytinin%3 5 &sianjil Ky mathYybakmu Kk &It aile &R 6 Kiamik ell¢a Wik €r ay €
al ma k t (BADSTAT,2021t.y)T ¢ r Ki ¥ e § h i¢smryedi§e2@bbintonk a d a(TEB@H,2021)Ancak

y ur talebinik ar k € | ad/®ameand lhdlaéghpmakzorundak a | ma KKit dettnékzarundao | d uj u mu
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srénlerin yurt dékeée ¢retim seviyeleri yeter |l i ol m:
ithal at yetersiz gelmekte ve zaman zaman yurt i -
créen fiyatl arveen daanib eakrlteénkmeadri kmeydana gel mektedir.

enflasyonu y¢kseltmesi, bu artéklarén kaynajéna il
T¢rkiyeddeki yaj fiyatl aréndakl amarvekuimaahbhaeénda
ol duju bir konu haline gelmixktir. Yapél an arakter
artéxlar, cretim ajéndaki sretici sayiésdephnkhiziaéme
ve i Kl eme sanayisindeki mal iyetl eri gosteril mekted

Tarvegné g a¢ rPlzeerl fiyah g e ed li aprr Eaitithalatveihracatmi k t @ibid ey € Kk keetnk ielr e kni
ve nedensel lifJi czer i néndyaa pEd aMiéexml-eanl eenk mad lair K meglregrni
¢tal ekmada ARDL model anal i zi il e Tg¢r kd dzielébrdiek tziery.t i n

MATERYAL VE METOD
Materyal

¢tal éeékmada zeytinyajeée ¢reée¢natihyamékitbel gretiamaakEadall

fiyaténée etkileyen deji kkem2lle rdi°nnebm leirrilneen naeisti vaemai
serisianalizlerinda a r éistatisiiklereg e - nyi °kneevdriler&f a rdkeljé@ K ke lnd e &ddorlad i€ F hun
d°nem tercih edilmiktir. Veriler Tg¢rkiye Kstatisti
eldeedi | mi ktir.

Metod

Birim k°k testlerine y°nelim zamanejsieriilleerg enri-ne kgleer
Fuller(1981)t ar afgend d a@einriikl | &nokey-Fuber (ADF) testiile Phillipsve Perron(1988)t ar af & n d
geliktirPéenmnoPh{(PP) psesl eri i | e s erbelilesmektedirr hangi t ¢
Granger ve Newbold (1974) tarafeéndan belirtildif7ji

serilera r a ssahtad lai k kriaya-e & K maxedémm la ma k & & d -€waitolimayanbusahteregresyory ¢ k s e k
R2,d ¢ kDQuibinWatsond e ] evel g k sistakistikleriile g e - eigtatistikis 0 n u nddexa lama kT amh € r
buy a n| e gidednkd a sedlerind ur aj aku rétk uyknid aasr €k | aal réengsiekeneéktedirAncakbu

durumda késa dé& nedn Ibmdligtid efrak aklawkzalnmaktnaederm.i | gi si

Granger (1981) ile Engle ve Granger (1987), uzun
sahte regresyon sorununu akmak hem uzun dy°°nnetne mk a
gel i ktirmiklerdir. Ancak geliktirilen bu y°ntemde
(1980), Stock ve Watson (1988) ve Johansen ve Juse
Ekb¢tenl ekmel YRt emi ml egdir ve byl e iki ya da da
ili kkisini tespit edebilmixklerdir.
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Ancak bu y°ntemlerin uygulanabil mesi i-in seriler:i
farkéei yel erde dur aj an ol masé durumunda Peseran
(Autoregressive Distrubuted Lag) Y°ntemi kull aneéel n

ve dejikkenlerin hem digzagdgyanhermhh mé&eé abier idnciumbiadhlt &
Grangerdédéen (1987) ortaya koyduju y°nteme benzer Ke

Bu y°ntemin -exitl:]i avantajlaré I|iteratg¢rde bahse
avant akj uél | a segileriadc cazkeveydbdrincif a r kdeunrdaaj| ama saumtéenkelmierhesidirY © nt e mi r
bir dijer avantajé ise eKb¢teinlekme testlerine g@
sonu-lar vermesidir. ARDL model i; ayné anda model
i i kkil er i neer neknteeldiikr b(iBlegienv ve Karamel i kIl i, 2016:
modeli (1) nugnbst@érci dminkt iemde

Ye=| o+ | 1t+ Blg | 2qYs ' Blgyl 3ctd oF (1)

Ayréca késa d°nem katsayélaré tahmin etmek amaceéeyl
gesteril mixktir.

YWo=1 o+ | 1t+| 1EG 1+ Blg,l 39/ o B‘]"@o| 2% ot o (2)
¢ al é kyenalahta ¢ sarilerin® nc ed o ¥ doleg a r iatl mavkedriee serdedind u r aojuporlt ma d €] é i
kontrol ¢ i-in &Geleri(ADF)ee PhillipsP &«r rDoc k@R P) birim k°k te

Sonr aseéntdidn weetjead al] @ &« |k @ nola rjcbek] | kK kekilndlaeér zi enr ietkibrinkair a k't ér n
amaceéeyl a ARKDU Iy°nretl emdikt ér .
ARAKTI RMA BULGULARI

Serilerind ur aj a n ltestk d ialbidimkéelinké n adnias e logie r | | Banag ¢ d g z eADH & PP

birim k°k testlerinde ekild.@ Klo&kn ,i -emrarekt edaré We
al éndtejdien d ak kbirimk ®ik-i enr nsenddurjwi| a Kk € Semlérirft aérdk¢lzé yd verr adjeama s é
I (0) ve 1 (1) arakxtérmada ARObLjmodelkitmirn kull anél ma

¢i zel ge RP IAIDFFi mek°k sénamasé

Dej i kK| ADF PP Dej i kKK ADF PP
Ekili Alan -0.6624 -0.5643 Ekili Alan -6.4586" -6.6558"
(ha) (da)
> 're¢en F = 're¢en F
. 1 [ _ _ E 1 < _ * _ ok
o Sabit (kg 1.2548 12711 | S (riKg) 41877 5.6369
©
N Kt hal a| -2.1645 20467 |L [ Kthal a| -7.8759" 8.2893"
e Khracal| 45783 | -45818° | € | Khracal| -53272 -19.6697"
Ekili Alan -2.6156 25722 | © Ekili Alan -6.3452" -6.5292"
. (ha) (da)
Sabit+Trend |— — " F o F
e -3.8337 -1 V¢ -4.2512" -5.7109"
(kg 3.833 1.4218 (rixe) 5 5.7109
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Kt hal a| -2.6744 -2.5971 Kt hal a -5.0854" -10.7952"

Khr acal| -4.5807" -4.5754™ Khr acal{ -53968" -21.9549"
* * ok *okox séraseéeyla %10, %5 ve %l d¢gzeylerinde a
Ekb¢gt ¢nl ekme testine ait sonu-lara ¢izelge 306te vy
taraféendan belirlenen ¢de¢] krmiiniik Yeleek coli masea der
sonu-lara g°re F istatistik dejer.i 6.640481 ol ar ak
kabul edilebilir. Sonu- ol arak ARDLdanod=zlm nivae kas
ilikkiler belirlenebilir.
¢izel ge 2. EKb¢t ¢nl ekme testi sonu-lare (F Bound T
Test istatisti] Dej eri K
F-i statistif]i 6.640481 3

Kritik Séneér

Anl aml el ék D¢ z¢ Al't seéneér st Seneér
%10 2.37 3.20
%5 2.79 3.67
%2.5 3.15 4.08
%1 3.65 4.66
ARDL model i nin optimum d¢zeyindeki geci k me uzunl
Criterion)k u | | a nved yneC¢SghwarzCriterion)ve HQ (HannanQuinnCriterion)ilaveolarakv e r i | mi K
Maksi mum geci kmenin uzunluju model de yer alan dej
geci kme wuzunl uju ile tahminleme yapél mexkteér. Ayr
otokorelasyonunsveesdeljekieni varpa testlerin ortak
¢izelge 36de verilmicktir. Uzun d°nem tahmin sonu-

kay ndkd el R20.993057x u | u n nbuekjtiukrk.\e @ litigagiyieh a r k |ad réeéyedémea n | a ml é
p dejerlerini vermektedir.

¢i zel ge 3. ARDL ( 3, 4 3, 4) model i il e uzun d°nen
Deji kken Katsay Std. Hata t-i st ati s P. value
lré¢n Fl)yat é 0.466520 0.251927 1.851805 0.1065
l'ré¢n FRyat é 0.609880 0.261140 2.335454 0.0522
l'ré¢en FByat e -0.231588 0.278463 -0.831665 0.4330
Khracat Mi k -0.098055 0.055355 -1.771376 0.1198
Khracat -Wi k 0.055415 0.054748 1.012174 0.3452
Khracat -Mi k 0.080642 0.057031 1.414005 0.2003
Khracat -3 k 0.026709 0.050315 0.530849 0.6119
Khracat -4i k 0.095136 0.049556 1.919782 0.0964
Kt hal at Mi k 0.017437 0.019763 0.882303 0.4069
Kt hal at -1Mi k -0.007568 0.017375 -0.435562 0.6763
Kt hal at -2Mi k -0.002376 0.014596 -0.162811 0.8753
Kt hal at -3Mi k 0.024381 0.014518 1.679339 0.1370
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i retim Mi kta -1.033853 0.904020 -1.143617 0.2904
lretim M)kt a -0.887793 0.947130 -0.937351 0.3798
rretim M)kt a -0.095090 0.949233 -0.100176 0.9230

i retim M)kt a -0.780885 0.991387 -0.787669 0.4567
fretim M)kt a 2974669 0.916798 3.644068 0.0082

C -3.827396 12.50049 -0.306180 0.7684

R? 0.997975
Adjusted R? 0.993057

Prob (F-statistic) 0.000000

Akaike info criterion -1.692074
Schwarz criterion -0.814483
Hannan-Quinn criterion -1.448668
¢izelge 406te ARDL (3, 4, 4) mo d e | n uygunl uj
anl aml él ejéewadtiaey Btelschl asyon testi -BAr& Morimallike | i
testine yer ver i |IOhioktoirrel agsvael geyd i grleasél ek dej
otokorelasyon tespit edi | Ktir. dejiken v
model de dejiken varyans tespit ediledeimm kKt alrékmkd die-
model ol duju sonucunu dojurmaktader.

¢izel ge 4.

Model in ge-erlilifi

i -in

yapél mék ol an

Breusch-Godfrey (LM) Otokorelasyon Testi

Geci kme Uzun LM-Test Kstat Ol aséel ek Dejeri
(3,4,3,4) 0.807716 0.5939
Heteroskedasticity ARCH Dejiken Va
Geci kme Uzun F-Test Kstati Ol aséel ek Dejeri
(3,4,3,4) 0.177592 0.9467
Normallik Testi
Geci kme Uzun Jarque-Bera Ol aséel ek Dejeri

(3,4,3,4) 2.994481

0.223747

ARDL (3,4,3,4) modelindeuzund © n k et s adyi ezledagéeer |
fiyaté ¢zerinde analize konu ol

¢i zel ge 5. ARDL ( 4, 4

| TRstska nuw-.§ e éynigmry,an] é
an deji dkegnlldriirn po

4, °Bem3kamedeéli aden el de ed

Deji kker Kat sayé Std. Hata t-i st ati s P. value
Ekili Alan 1.152464 5.263861 0.218939 0.8329
Khracat M 1.030026 0.955317 1.078204 0.3167
Kt hal at M 0.205391 0.232368 0.883907 0.4061
C -24.66307 78.40005 -0.314580 0.7622
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EC=]r¢ni(RiYP8BMO0®* Khracat Mi ktarée + 0. 2i256631) Kt hal ¢
Model de kull anélan dejikkenler arasénda bir keésa d
hat eldgee y°nteminden faydal anél méktér. ARDL (3, 4
¢izelge 606da verilmicktir. Hatanén d¢zeltil mesine

olaraka n | @ inIm@usu@undalerged ¢ z e y $apndderomunddekrardardenged ¢ z e y 9 m &it har&ket
ol duju sonucu -ékmaktader (Bozkurt, 2007) . El de e
d e ] -6.15b18%larakb u | u n manegatitbird e jt eark € maBktorUdIE Y k € & %A n e dedgehalinden

bir sapma ol masé durumunda tekrardan dengeye Yy©°ne
sonu-laréna g°re késa d°nemde serilerinb kunelke!|l aklaa
syl enebilir.

¢i zel ge 6. ARDL ( 4, 4 4 3, 3) model i nden el de ed
Deji kken Kat say Std. Hata t-i stati s P. value

l'ré¢n Flyat e -0.378293 0.139007 -2.721386 0.0297

i ré¢en FRyat e 0.231588 0.112159 2.064825 0.0778
Khracat Mi kt -0.098055 0.030403 -3.225202 0.0145
Khracat -MMi kt -0.202487 0.035122 -5.763669 0.0007
Khracat -2Yi kt -0.121846 0.036518 -3.336587 0.0125
Khracat -3i kt -0.095136 0.030079 -3.162905 0.0159

Kt hal at 0.017437 0.008574 2.033734 0.0815

Kt hal)at ( -0.022005 0.010190 -2.159529 0.0667

Kt ha2at ( -0.024381 0.008760 -2.783249 0.0272

l'retim Mi kt a -1.033853 0.525284 -1.968181 0.0897
lretim M)kt a -2.100494 0.539490 -3.893484 0.0059

i retim M)kt a -2.195584 0.476057 -4.612024 0.0024
lretim M)kt a -2.976469 0.612697 -4.857976 0.0018

CointEq(-1) -0.155187 0.021848 -7.223241 0.0002

R? 0.942974
Adjusted R? 0.875579

Akaike info criterion -2.012074
Schwarz criterion -1.329504
Hannan-Quinn criterion -1.822758
kekil 1 ve kekil 26de CUSUM test sonucuna ve CUSLI
deji kkenlere ait dejerlerin %5 dejer bandé i-eris

gestermektedir.
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T T
2015 2016 2017 2018 2019 2020 2

| CUSUM 5% Significance |

kekil 1. CUSUM Test

1.6

021

Sonucu

1.2 |

0.8 |

0.4 ]

0.0

2015 2016 2017 2018 2019 2020

| CUSUM of Squares 5% Significance |

2021

kekil 2. CUSUM of Squares Test
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Se-il mik olan zeytinyajeée ¢reéen fiyateée (TL), zeyt.i
dej i K Keeuyglnenodels e - i 2 ey teilgr yianjy@d)Y¢ez e rd injdeetj i K ketkisih e ak h ér &l
Birim k°k sénamasé yapélarak dejikkenlerin farke
i -in en uygun model ol an ARDL model i uygul anmagkued
olaraka | & waARRL (3,4,3,4)modelib e | i r | Bzandi® mteitesiseco nu - § Ab @éjh@meljd Kk en
ileb aj édns jeiza Kk @ sneégatdvayapozitify © nlire | ibwk iu n madre g « tk dare.a skééddsan e m
ilikkisini test etmek amacé ile ARDL modeline bajl
modelineb a jhataél ¢ z e inddeligns o0 n u - ¢ % istétistikselolaraka n | alamCeintEqd e | reegaliifbir
dejer t aké&makitcaad gre.r eBlkésa d°nemde denge halinden
yonelik bir hareketin varl éejéndan s°z edilebilir.
deji kme uzun d°neme 6s°yyélllelnéekbibi r s¢rede et ki etti]
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Canonical correlation analysis for the estimation of the relationship between soil properties

Fat ma G°kmé&n Ay epizlt, Kvoarfknmudrz Keyiaf e Avceé

1Selcuk University, Faculty of Agriculture, Department of Soil Science and Plant Nutritidn9 48onya,
Terkiye

2University, Faculty or Vocational school name, Department, Postal Code, City, Country

*Corresponding authormail: fgokmen@selcuk.edu.tr

Abstract

Canonical correlation analysis (CCA) is a multivariate method that examines the relationship between two sets
variables consisting of a large number of variables. In this study, the relationships between soil reaction (pH)
salinity (EC),lime andorganic mattercontentf 36 soilstakenfrom Konyaprovinceandmicroandmacronutrients

of soils,respectivelyweredeterminedusingCCA. Themicronutrientvariablegroup (MiBE) includesiron (Fe), zinc

(Zn), copper (Cu), manganese (Mn) and boron (B), while the macronutrient variable group (MaBE) includes soi
properties such as inorganic nitrogen (N#NB-NO3-N), plantavailable phosphorus, extractable calcium (Ca),
magnesium (Mg) and potassium (Kntents. There were 4 different pairs of canonical variables obtained both in
the micronutrient variable group and in the macronutrient variable group and the first one was found to be
significant (p<0.001). While the highest statistically significant cacedrcorrelation coefficient within MiBE was
determinedis0.936 thehighestcanonicalcorrelationcoefficientwithin MaBEwasdetermineds0.744.According

to the results of CCA; soil salinity and boron content were the most contributing charactéoistiesexplanatory
powerof canonicalvariablesfor micronutrientswhile soil reactionand calciumcontentwerethe mostcontributing
characteristics formacronutrients.

Keywords: Canonicalcorrelationanalysis Canonicalvariate,Macro nutrientelementMicro nutrientelementSoil
properties
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Effect of Biochar and Rhizobacteria Applications on the Development and Bioactive Compound Content of
Purple Pansy (Viola Wittrockiana) Plant

Gezell a Y& msef2duSalr i yeKeBaaYIigDiZZ,arBur had ¥zt ¢érk

Tokat Gaziosmanpaka ! niversitesi, Ziraat Fakg¢gl:
20rdu !niversitesi, Ziraat Fake¢l tesi, Bah- e
Tokat Gazimiswmampiakasi, Ziraat Fakg¢l tesi Bit ki

*Corresponding author-mail: guzella.yilmaz@gop.edu.tr

Abstract

Edible varieties of pansy, which is widely used among ornamental plants, have also become widespread in rec
years. The beneficial nutrients and biochemical content of their leaves and flowers make the consumption of the
plants as food important. Inigregard, it has become important to determine applications that will increase the
nutrition of pansies. In this study, the effects of biochar and rhizobacteria applications on the development ar
bioactive compound contents of purple pansy (Viola wities@) plant were examined. When the plants grown
from seeds reached@lleaves, they were placed in environments that would serve as trial subjects. Study, wer
carried out in different growing environments; Control (1:1 soil+peat mixture), PGPR (1:ips@t mixture +
PGPR), 2CBGPR (1:1 soil+peat mixture + 2% walnut biochar + PGPR), 5CBGPR (1:1 soil + peat mixb%e +
walnut biochar + PGPR), 2FBGPR (1:1 soil + peat mixture + 2% hazelnut biochar + PGPR) and 5FBGPR (1:1
soil + peat mixture + 5% hazelnuidchar + PGPR). A week later, a combination of the prepared rhizobacteria
was applied to the potted plants, 50 ml per pot. The second and third applications were made one and two we
after the first application. At the end of the growing season, the ewudflflowers per pot, flower diameters, stem
lengths, stem weights, root lengths and root weights were determined. Individual phenolics, total phenol conter
andantioxidantactivitiesof the plantswereanalyzedAfterthedataobtainedwereanalyzedyy analysisof variance,

the application averages were compared with the Duncan multiple comparison test. Statistical analyzes we
performed using the SAS package program (9.0). As a result of the analyses, it was determined that biochar ¢
PGPRprovidedsignificantincreasesn plantheightandnumberof flowerswhenappliedtogether Lowerflavonoid,
phenolic substance and anthocyanin contents were determined in biochar and PGPR applications compared to
control application. Biochar and PGPR applicat®also caused decreases in the antioxidant capacities of plants.
The effects of treatments on individual phenalansed.

Key words:Antioxidant activity, individual phenolic, rhizobacteria, edible flower, biochar

56


mailto:guzella.yilmaz@gop.edu.tr

IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, Septembes226 202!

Adal et KstatistikI erdi

Kbrahin, ¥ Xmdy é2n Taht al é

Tokat Gaziosmanpaka !niversitesi Hukuk Fakg¢gl t
¥Tretim | yesi

Tokat Gaziosmanpaka | niversitesi Ziraat Fak

*Corresponding author-mail: ibrahim.ozbay@gop.edu.tr

¥zet

Kstatistik, ol ayl arén ve olgularén g°zl emlenmesi
toplama, tablo ve grafikleel ©°© zet | e me, sonu-1laré yoruml ama, sonu- |
el de edilen sonu-I|lareé kitle i-in genelleme, ©°zelli
tahmin yapma ve bil gii hkiirylai-l idjuiyruil ma n® rng¢snvee ng d -iirl ebori d k
dal e ol arak -ajémézén pusulasé haline gelmiktir.
bilim adamlar éna, d¢neg anl ay ép b ugkhilgtopluou olma yotunda  d -
rehberl i k etmek ol arak karkéméza -ékmaktadér.
Kstatistik ve bilgi toplumu araséndaki bu ilikki,
y a k é takdpatmeyigereklik € | mBikjt ietr a linsaalk ane attisgmt & | &k uikyait & jé§ rgaidia ;

di siplinler arasé bir iletikim aracé ve nesnel bir
istatistikleri, bu bilimin yargé ealsaménd&® nezanglel ggrame
belirl enmesinde en ° menlmi kunsurl ardan biri haline
Hukuk sistemimizin ixkleyiKki ile i1 gildi eksi klikle
pr ogr ayd méa |genpmjélering r et isle me sbialardadgili olarakg © st e dne ldgpe | ac a
i nkar edil emez bir ger -ektir. Bu g°stergelerin he

istatistiklerindebulmakm ¢, mk ¢ mBuaplamdaadaletistatistiklerinin hukukile istatistikbiliminink e s invorkd a s ¢
ol duj unu s ° yolaeletekkr. m¢ mk ¢ n

Anahtar Kelimeler:-Yar gé si stemi, istatistik, yargé istatist:i
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Liu Estimation in Geographically Weighted Regression

Bahadir Yuzbasi"’

YInonu University, Faculty of Economics and Administrative Sciences, Department of Econometrics, 44280,
Malatya, Turkey

*Corresponding author-mail: b.yzb@hotmail.com

Abstract

In this presentation, we remedyet problem of multicollinearity surrounding the local Geographically Weighted
Regression (GWR) coefficients and the overall correlation between GWR coefficients associated with two or mc
exogenous variables. The consequence of local collinearity in @#R to a large standard error on estimated
regression coefficients. Hence, the population values of the coefficients cannot be estimated with great precision
accuracy. Hence, we propose a new machine learning method to deal with the local colleféecis/in GWR
models using Liu estimation. We investigate the performance of the suggested estimators via a Monte Ca
simulation study. As a result, we demonstrate the superiority of the proposed estimator.

Key words:Spatial Regression, Machine LeargjrSimulated Data

58


mailto:b.yzb@hotmail.com

IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, Septembes226 202!

Geopraphically Weighted Regression Using Minkoski Distance: An Application of European Union Carbon
Footprint Data

Bahadir Yuzbasi"*, Zuhal Kucukarslan Yuzbas?

YInonu University, Faculty of Economics and Administrative Sciences, Department of Econometrics, 44280,
Malatya, Turkey
2Firat University, Faculty of Science, Department of Mathematics, 23100, Elazig, Turkey

*Corresponding author-mail: b.yzb@hotmail.com

Abstract

Geographically Weighted Regression (GWR) is a spatial statistical analysis technique used to investiga
geographical differences in the influence of one or more predictor variables on a respoagtevdie selection

of distance metrics plays an important role in the performance of the model. The Euclidean distance is the m
commonly used metric to determine geographical weights. This metric assumes the locations have-anstraight
distanceHoweverjn mostapplications thesestatementare notvalid. TheMinkoskidistancewhichis anextension

of the Euclidean distance, enables an optimal metric selection from a continuous range of metrics for a given GV
model. In this presentation, wevigstigate the use of the Minkowski distance approach by using carbon footprint
data over European Uniotountries.

Key words:Spatial Regression, Minkowski Distance, Carbon Footprint Data
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For Standardized Precipitation Evapotranspiration
Example) to Determination of Theoretical Probability Distribution and Examination of Drought Tendency
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*Corresponding author-mail: muberra.erdogan@gop.edu.tr

Abstract

Droughtis a complexhatural disasterthat startsslowlyandrevealsts effectsyearslater. Comparedo othernatural
disasters, it seriously affects water resources, agriculture, ecosystems, and human society. Therefore, drou
occurrenceprediction,andmonitoringare significant.For droughtanalysis the StandardizedPrecipitationindex,

which depends only on the precipitation parameter, is often used in the literature. However, in recent years, tt
StandardizedPrecipitationEvapotranspiratiorindex(SPEI),whichis basedon manyclimateparameterotherthan
precipitation, has been preferred. In this study, Mugla province drought analysis was made using the SPEI inde
The appropriate statistical distribution for the indexiadation algorithm has been determined. The Weibull
distributionfor the SPE}F12timeseriesandthe Logisticdistributionfor the SPEF24 time seriesweredeterminedo

be the best distributions representing the data. The existence of a statistically significant trend in the calculate
SPEI values was investigated with the Innovative Trend Analysis (ITA) test and the&k&tadal Trend test. No
statistically significantrend was detected in both SPEI drougéties.

Key words:Drought, Standardized Precipitation Evapotranspiration Index, Probability Distribution, Trend Analysis
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Ezz Distribution: A Novel One Parameter Model with Applications to Covid19

Mohammed M. Gharaibeh'”, Rama Mahmoud

L2Department of Mathematics, Al-8layt University Mafraq (25113), Jordan
*Corresponding author-mail: mmgharaibeh@gmail.com

Abstract

n this article, a novel anparameter continuous model is proposed and called Ezz distribution. We investigate
several properties of this distribution such as rth moment, moment generating function, skewness, coefficient
variation, kurtosis, index of dispersion, order statistisarvival function, hazard function, mean residual life
function, reversed hazard rate function, odds function, Lorenz and Bonferroni curves, Gini index, stochasti
ordering, Fisher information, Renyi entropy, mean deviations about mean and median. raimetpa of the
distribution is estimated using maximum likelihood method. Applications to CO¥iata sets are presented to
show the flexibility of the suggested distribution. It is found that the proposed distribution are more flexible tha
some other@mpetitive distributions in fitting such data.

Key words: Mixture distributions, Weighted distributions, Moments, Reliability analysis, Maximum likelihood
estimation, Order statistics, Stochastic ordering, Stee¢sr engt h r el i abi |l i ty, Loren
entropy, Fisher information.

Many researchers have been proposed many distributions of one parameter or more for modeling data ar
statigical analysis. Some of these distributions are discrete and the other are continuous, as exponentiz
distribution, gamma distribution, normal distribution, Poisson distribution, geometric distribution and
binomial distribution. These distributions areaisell used in the literature. But because of the evolution

in this time we need more appropriate distributions for all types of real data. Therefore, many new
distributions have been proposed based on some base distributions that could be more mdihematica
tractable and flexible which may give good fit in compare to other distributions. That is the main
motivation for proposing new distributions and applying them to real data. In this thesis, the idea of
mixture distributions is used in which we proposadnew one parameter distribution named Ezz
Distribution (ED).

A mixture distribution is two or more probability distributions combined to form a new probability
distribution,wheretheseprobability distributionsareall continuousor areall discrete.Thedistribution
f(x) is a mixture oh components distributiong (X) , . . ., g (X) if

f(x) =Y pigi(z), (1.1)
i—1
wherep; is the mixing weights,suchthat B, ; = 1 and0 Op; O1. As the mixturedistributions
were i=1
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of great interest; for example, Shanker (2017) suggested Akshaya distribution and its application. Benrabi:
andAlZoubi (2021)proposedilzoubi distribution.Al-OmariandShraa2019)suggeste®arnadistribution

and its application. Shanker and Mishra X3P proposed new Quasi Lindley distribution. Shanker and
Shukla (2017a) suggested Ishita distribution. Gharaibeh (2021) proposed Gharaibeh distribution with ar
application to real data, Gharaibeh and Sahtout (2022) suggested Karam distribution. Redently, A
TaaniandGharaibeh (2023) proposed Ola distribution with applications to Engineering and-Thbvid
data.

This paper is organized as follows. The pdf and cdf of the proposed Ezz distribution are defined in
Section2. MomentsandAssociatedneasuresf theED arederivedin Section3. BonferroniandLorenz

curves and Gini index of the ED are given in Section 4. Order statistics of the ED is discussed in
Section

5. Mean deviation about mean and median are investigated in Section 6. Reliability analysis functions are
provided in Section 7ReE n yentropy and Fisher information of the ED are studied in Sections 8
and 9. Maximum likelihood estimate isvgh in Section 10. Stresdrength reliability and Stochastic
ordering ofthe ED are studied in Sections 11 and 12. Applications to Real Data for @8vidare
presented isection

13. The paper is concluded in Section 14.

Ezz Distribution

Inthissection we define the suggested EDG6s probability
function.
Ezz Distribution (ED) is defined by mixing of three distributions: edp, G (3, ) asid 07, ) vdth
mixing

. od 6 ed 4 ol
proportionsy1 = g V2T g , andvs =

e) , respectively.

The pdf for the proposed ED is defined as by insertingdfisand their mixing proportions
fromin (1.1) .

7 720+ el x>0 >@. 2.1

f(x,d) = 2600 ;6 dx X (2.1)
720(® +
o4 +1)
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0°2° + 66°2° + 300" 2" + 1200°2° + (3606° + 3606°) 2*
(,—01‘
B _ig, LS (7206° + 7200) x + 7206° + 7200* + 720 e
r,0)=1-— . 0> 0. 2.
(,0) 720(6° + 61 + 1) g (

[SV]
[SV]

Figure 1: Thepdfandcdfof ED with different values off
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Figure (1) shows thpdfandcdfof ED with different values of the distribution parameter. It
is clearthat the ED is skewed to the right.

Moments and Associated measures of the ED

For the ED, the@"moment and the moment generating function are deduced in this part. In addition, the
exploration of the mean, variance, coefficient of variation, skewness, kurtosis, and index of dispersion are
done. These measures evaluated at various distribution pararates are also supplied.
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TheorenB.1 Assuming thaX has an ED, the moment generating functioX &f given by

4 6
Mx () = - [(1 1_ VIS W . (3.1)

Proof.Usingf(x) i n (2. 1), the EDO6s moment generat i

Mx(t) = E(e¥)= /.x e* f(x)dx
0

etr()T

- /0 720(66 + 6% + 1) (

z° + 3602 + 720) e *dx

o0 0"
- /O 720(06 + 64 + 1)
_ 07 ™0 720 | 720
T840 +1) [(6-2t)7 (8-t " (0-1)

B 67 [ 1 2 1 i 1]
TO05+0r+1) (8-t T (61t T (A—1)

(:l‘6 + 36022 + 720) e (0=t dy

B o7 i L, ¥ 1
5+t 41 97(1_5)7 93(1_L)3 6(1-1%)
_ 1 S 6 . 0°
RS [T T ()

TheorenB.2 Then™ momentof the random variabl¥ has ED is given by

ny [ (n+6)! 43600 (n + 2)! + 72005n!] 5 e
E(X™) = e . 08 e (3.2)
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Proof. Using (2.1), the"" moment of the ED can be determined as follows:

E(X") = /x‘ 2" f(z)dx
0

- /.) T 0@ + 01+ 1)
(}7 oo 5 0o y 20
- . / .1'”“’(}"”(1;1‘4»360/ .1'"“0‘“(1;1‘4—7‘20/ e 0 dy
720006 + 0° + 1) |/, A .
_ 07 [(n +6)!  360(n+2)! 720n!J

[2° + 3602 + 720] e " da

72000 + 64 +1) | (ntT) f(n+3) fg(n+1)
_ [(n+6)!+3608%(n + 2)! 4+ 7206°n!
- 720(9(:1+G‘) +9(n~4) +9n)

|
From (3.2), the first four moments of the ED, respectively, are

A= EX) = 1 *+3F+7 , (3.3)

d(d6 + o+ 1)
EX?) = 1 2+ 12tF + 56 , (3.4)

d2 (06 + 4 + 1)
EQ®) = 1 6c6 + 60 + 504, (3.5)

a3 (a6 + A + 1)
E(XY) = 1 24F + 360 +5040.  (3.6)

o (06 + 4 + 1)

By (3.3), (3.4) the variance of ED is given by

_20'2 4 140" 4 126° + 576° + 650" + 49

2:E‘\'—-.2=E1Y2——-2 =
o ( ~) ( s 02 (65 +64+1)°

Therefore, the coefficient of variation (CV), skewness (SK), kurtosis (KU) and index of
dispersion (DIS)
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are given as follow

oy L O _ (20141400 +126° + 576° + 656" + 49) 2
S 95 +30% +7

E(X3) = 3uE(X?) + 23 [29“ + 300" + 186" + 3486'2 + 372" + 1386° — 786° + 186" 4 14]

E(X*) —4uE(X3) + 6u%E(X?) — 3u°
04
3 (36°* + 646°% + 1020°

KU =

0 411760 + 23470"° + 18320™* + 99492 4+ 14009'")

+5546° + 20276° + 4286* + 63

40%* + 56072 + 2440%° + 564" + 19820'°

+ 30620 + 489702 + 82690 + 48166° + 55860° + 592060 + 2401

0® 202 4+ 146" + 126° + 576° + 656" + 49

DIS = —= : -
1 0(6°+0*+1)(6°+36°+7)

In Table(1), for theED with variousvaluesof d, we calculatehemeanyariancecoefficientof variation,standard
deviation, skewness, kurtosis, and index of dispersion values. Table demonstrates that when the value of tf
parameted increases, the mean and standard deviation and variance valugscdoogding

Table 1: The mean, variance, coefficient ofiadon, skewness, kurtosis, and index of dispersion for

ED

d mean SIS CcVv | sk KU DIS
deviation

05 | 13.362 5667| 0424 | 0522 3.653 2.403
1.0 | 3.667 3145| 0858 | 1.027 3.695 2.2697
15 |1.283 1381 1.077 | 2.057 8.627 1.488
20 10735 0788 1.073 | 2222 10.434 0.845
25 0518 0549| 1.059 | 2.191 10.309 0582
3.0 | 0.402 0423 1.0561 | 2.170 10.129 0.444
3.5 | 0.330 0344| 1.044 | 2.158 10.045 0.359
40 | 0.280 0290 1.038 | 2.148 9.091 0.301
45 0243 0251| 1.033 | 2.137 9.938 0.259
50 | 0215 0222| 1.028 |2.126 9.879 0.228

to Figure (1), the right skewness of the ED is indicated by the positive values of skewness. Also, the
highed values, the greater the kurtosis. Additionally, EH& column highlights that the ED is under
dispersed whed 125 and overdispersedvhend 15 .
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Bonferroni and Lorenz curves and Gini index of the ED

In many fields including insurance, medicine, demography, and economics, especially when
examining patterns of income and poverty, the Bonferroni and Lorenz curves and Gini index
are used. They adefined,

respectively, as

1 [9
B(p) = — | zf(x)dz
P Jo
1 /9
Lip) = —/ xf(x)dx
K Jo
1
G = 1—‘2/ L(p)dp,
0

whereq=F' (p); p" (0, 1] andO=E(X)
For ED with pdfin (2.1), wehave

(¢” + 360g°> + 720q) 07 + (7¢° + 1080¢> + 720) #° + (42¢° + 2160¢q) 6°
e
1

< + (210¢* + 2160) 6* + 840¢°6° + 2520¢%6% + 50406 + 5040
(p) = P 720p(6° + 3604 +7)

’V(QT +360¢* + 720q) 67 + (7q° + 1080 + 720) 6° + (42¢° + 2160q) §°

+ (210" + 2160) 6* + 840¢°6* + 2520¢%6* + 5040¢6 + 5040
720(65 + 301 + 7)

Lip)=1-

(¢ + 360¢* + 720q) 7 + (7¢° + 1080g* + 720) 6° + (42¢° + 2160q) 6°
—qb

(V]
o

+ (210¢* + 2160) #* + 840¢°6° + 2520¢%67 + 5040¢6 + 5040

G = ,
720(6° + 30% + 7)

Order statistics of the&eD
Let X1, X2, ... , X% be a random sample of size n. The corresponding order statistics is
0X0...0

Xny. The pdf of thé™ order statistics (see David and Nagaraja (2005)), is given as
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ol = n (7::11) F@F@I] 1 -F(z)™*, for i=1,2,...,n (5.1)

Therefore, by plugging (2.2) and (2.1) in (5.1) with using binomial series, the pdfi6f the
order statistic

of ED is givenby

o i-1 4. . A ,
fo@ = n(;2})f@ [Z (') cra-Fey - Fer-
j=0
z g B 1) 6" (2% + 36022 + 720) e~= ii(—l)" i i
~ \i-1)72005+67+1) = |

X

0°20+66°2° +309*24 +1200°2°+ (3600 +3606°) 22+ (7206°+7206) Ll
720(65 + 64 +1)

i—1 ntj—1

. n—1\ - & P 1\ p—0z(n+j—i+1)
= 71<i_1)() (2° + 3602” +720) ) g( 1) e

1
[901‘6 +66°2° +306* 21 +1206° 2% + (3606 +36060°) 2%+ (7206° + 7200) 1‘}

(720(66 + 04 +1))i+1
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Mean deviation about mean and median of the ED

Mean deviations about mean and median are used in the statistical modelling literature and
discussions onseveral controversial issues, they can be expressed as

0o I 00
M.D(p) = /o |1‘—u|f(a‘)d1‘=/ (;L—J‘)f(;l')d;r-{-/ (2 —p)f(z)dz

0 I

= 2uF(p) - 2/; xf(x)de, (6.1)

and

M.D(m)

[l x —m|f(z)dr = i n—z)f(z)dx ¥ s — 1) f(z)dx
A |2 ~mif(1)1 /(m 1)f(1)1+/ (x —m)f(x)da

0 m

= pu- Q/m zf(z)dz, (6.2)

0

where O = E(XX) and r& is the population median

The mean and median deviations for the ED are defined in Theorem (6.1) based on
Equations (6.1) and(6.2).
Theorenb.1l The mean and median deviations of the ED are, respectively given by

- 1565 + 126°1° + 90u%0* + 380136° + 12(3600° + 180062)
M.D(p) = — , (6.3)
7200 (06 + 6% + 1 2 ,
ZL A + 11(14406° + 43200) + (7206° + 21606* + 5040)

and
[ (7" + 360mm* + 720m) 67 + (7m° + 10807 + 720) ¢°

-ZC—Fn.G
7200 (65 + 64 + 1)

M.D(m) = + (42 + 21607m) 6° + (210m* + 2160) 6* — . (6.4)

| + 8401*¢® + 2520M%6° + 504016 + 5040
Proof. Tt is clear that
0°u° +660°1° + 300* " + 1200° 1 + (3606° + 3606°) p*
e
+ (7206° + 7200) 1 + 7206° + 7206* + 720

Rlp=1= 720(05 + 6% + 1)
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[ (17 + 3601 + 7201) 07 + (Tp® + 1080p + 720) 6° + (424° + 21604) (95]
g al

[ + (210p* + 2160) 6* + 84046* + 2520126 + 504016 + 5040 J

i
dr=p—
/0 % (= 7200(0° + 6 + 1)

Hence, the mean deviation for the ED is given by
[60°145 + 60°1° + 300%u* + 1200° 13

+ (36060% + 3600°) 1* + (7200° + 7206) pu | e~

Z + 7206° + 72060* + 720
M.D(n) = 2pF () — 2 /0 zf(z)dz = 2 [1 a 720(65 + 6% + 1)

[ (1" 4 360u° + 720p) 07 + (7u® 4 1080p° + 720) 6°

+ (424° + 2160p) 6° + (210u* + 2160) 6* + 840p°0° | e+

. [u _ L 2520262 + 504016 + 5040

7200(6° + 64 + 1)
[156° + 126° 1° + 90p*6* + 380362
Qg4

000D | 1*(3606° + 18006%) + 11(14406° + 43200)

|+ (7206° + 21606* + 5040)

(" + 360m® + 720m) 07 + (7m® + 10802 + 720) 6°
+ (42m° + 2160m) 6° + (210m* + 2160) 6* g e

> |_ + 840m°6° + 2520Mm>6° + 504016 + 5040 J
/ zf(x)de = p—
o 7200(6° + 0% + 1)

Hence, the median deviation for the ED is given by

70



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, Septembes226 202!

M.D(m) = p—2 /m zf(x)dx
Jo

(m" + 360m® + 720m) 67 + (7m® + 10801m° + 720) 6°

+ (42/m° 4 2160mm) 6° + (210/m* + 2160) 6* g Y
+ 84036 + 2520126 + 504010 + 5040
- “_2[“_ 7200(6° + 6% + 1)
(" + 360m* + 720m) 67 + (7Tm® + 1080m> + 720) 6°
S

= Y ~5 2 = 5 | "
T e +reirn) | T (42m° + 2160mm) 6° + (210/m* + 2160) 0 -

4 840m302 + 2520m202 + 5040m6 + 5040

Reliability analysis of the ED

In this part, we calculate the reliability functi®(x), hazard functiom(x), cumulative hazard
function

H(x), reversed hazard rate functidn(X), odds functiorO(x) and mean residual life function
MRL(x) for

ED. For ED with pdfin (2.1) and cdf in @), the reliability function is defined as
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0°2° 4+ 60°2° + 300*z* + 1200%2° + (3606° + 3606%) 2% + (7200° + 7200) = i

The hazard function is

f(z) 67 (2° + 3602% + 720)

h = =,
(@) 1—F(z)  6525+66525+300%z*+1200323+ (36002 +3606°) 22+ (72065 +7200) = + 72005+ 72064+ 720

The cumulative hazard function is

052 +60°2° +300*z* + 1200323 + (3600 436002 ) 22+ (7200° +7200) =
H(z) = —ln[l—F(a:)]—Qa:—lnl 2005 + 07+ 1) +1

The reversed hazard rate function is defined as:

f(z) 67 (x5 + 36022 + 720)
F(z)  [720(6° + 6* + 1) (?* — 1) — 6%2° —66°2° —300*z* — 12003 2°

— (36062 +3606°) 22— (7200° 4+7200) =

The odds function is

F(z) 720(6° + 6* + 1) e* P
1—F(z) 0525466525 +300%2% 41200323+ (36066 +36002) 22+ (72005 +7200) £+ 720(0¢ + 64 + 1)

O(x)
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The mean residual life function is
1 o0
MRL(z) = EX-—-z|X>2)= —rn— 1—F(y))d; 7.4
@) = BX-alX>2)= 1 [ 1-Fw)dy (7-4)
(0°2° + 126°2° + 906*z* + 4806°z* + (3606° + 18006?) 2

+ (14400° + 43200) x + 7200° + 21606* + 5040

010526 +66525 + 300424 + 1200323 + (36002 +36065 ) 22+ (72005 +7200) 2+720(65 + 0% + 1)

Clearly, MRL(0) = (6°+30*+7) = E(X) = p.

1
6(054+0*+1)
Figure 2: The reliability, hazard, and cumulative hazard functions of ED with different
values ofd
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Figure 3: The reversed hazard, odds, and mean residual life functions of ED with different
values ofd
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Figures (2) and (3), show the survival, hazard, cumulative, reversed, odds and mean residual life functions
graphs for various values df As can be observed, as the paraméiacreases, the values of the
cumulative

hazard, and odds functions increase while the values of the survival, reversed hazard and MRL
functionsdecrease.

Entropy is a fundamental concept in information theory and it is heavly used in the physics literature.
It isameasure of uncertainty variation. TReEE ngntropy (Renyi (1961)) calme defined as

RE(p) = liplog/x(f(;l’))pd.z.’:p>0./)7él. (8.1)
J0O
The REny i entropy for ED .it i s given in Theod
TheorenB.L The RE n vy i entropy ofXi€ED random vari a

RE(S) = 7

L log ( >p . ( )( ) (22 +45)!
=P 7 720(06 + 64+ 1) s (6p)2itai+1

Proof. By plugging (2.1) in (8.1) and using the binomial series, we have
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RE(p)
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o |720(

65+ 6% + 1)
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07

720(65 + 6% + 1

P oo
22(z* + 360) + (720))” e~ 7% dx
720(6° +94 F1 )) /0 et ) )

720 66+H4+1

720 66+04+1

720 96+f)4+1
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(z° + 360z% + 720) e—"f] dz
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I(0) = —‘/Ooo [%H(Zrﬁ)f(bﬁ)]dl’ (9.1)

The Fisher information for ED is given in Theorem (9.1)

TheorenB.1l Assume that (X; d) denotes the probability density function of ED Xor
based on the valuedf The Fisher information is given by

1@ =
d'2+ 8d0+ 3P + 44d° + 264" + 7
RB+d+1p O 7

Proof. By using Equation (2.1), we get

w0 % In |z grrry (720 + 36027 + 2°) e~ ] 7
720(05+07+1) 0 = ’ 2 6\ —0z
— 2 S > 4 b5 2 .
1(6) /0 502 [720(96+94+1)(’ 0+ 360z* + 2°) e dx
The logarithm of f(X;#)
1 X: == 1T 07 =9 ‘ 2 6 —Ox
nf(X;0) = In 720(66_1_{944_1)((_O+36O:z: + %) e

= Inf" —In720 — In(6° + 6* + 1) + In(z° + 36022 + 720) + Ine~%*

= 7In6 —In720 — In(6° + 6* + 1) + In(2° + 36022 + 720) — O

The derivative of In f(X;60) with respect to parameter 6 is

dInf(X;0) _ 7 (66°+46%)

0 R
The second derivative of In f(X;0) is given by

8%In f(X;0) —7 (600 4+ 66° + 465 — 300* — 126?)
2 = et (65 + 6%+ 1)2
—7(6% + 6* 4+ 1)% + (660 + 66° + 46° — 300* — 1262)62
02(96+04 4 1)2
—0'2 — 8010 — 30® — 446° — 260* — 7
62 (605 + 64 +1)° '

= | —0*2—80"0.—30° — 4408 — P60 — 7 07
10 = - 720 + 36022 + 2%) 79| dx
(0) ./o l 6)2(06+H4+1)2 ]X[720(95+04+1)( in I+l)e ] r

612 4 8910 4 308 4 4465 + 260* +7 [ 67
62 (65 + 64 + 1)° /0 [720(06+94+1)(
0124 80101308 - A40° | 260* 4- 7
62 (65 + 6% +1)° ‘

720 + 360z + z°) e‘”r} dx

0> 0.

Maximum likelihood estimate of the ED
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Let X1, X, . . ., X be a random sample from ED with pdf in (2.1) and parandeter
The likelihood functionis defined as
L0245 ;25 5o ly) = H 730(0° 3:()4 T ('L‘: + 360z2 + 720) e—0i

=1
n n

o7 .
- (790(06 10+ 1)) 11 (=f + 36027 + 720) &0 Zi=a =,
- i=1

Hence, the log-likelihood function is

L* = InLO|z1,Z2,..-,%n)
HT n T
- ; - £ 2 < —
= nin <720(06 T 1)> +§ln (¢ + 36022 + 720) _eizz;u.
Recall that z = > ;- | x;/n. Thus,
L
L* = 7nin(0) —720nin (6°+6*+1) + Z In (z¢ + 36027 + 720) — noz,
i=1
and its derivative with respect d 1is
oL* _ Tn T20n(66° +46°) i
o0 0 0% +6++1
The maximum likelihood estimate of # is the solution of % = 0 which can be obtained by solving the

following polynomial equation
Z607 + 43130° 4+ £H® 4 28100* + (z6 — 7) = 0.
which can be solved using numerical methods.

Stressstrength reliability of the ED

The stressstrength reliability defines the life of a component being exposed to random Y
stress and randoX having strength with pdf f(x) and cdf F(x) is defined as

R=PX <X) = / .P(Y < X|X =a)f(a)de— / f(z)F(x)dz. (EX:T7)
JO JO
The stressstrength reliability of ED is defined as

R = '/0 f(z)F(x)dx

R HT — B 2 6 —0x
= /0 [7‘20(66—}—(7”‘—{— 0 ((20—{—3601‘ +x )e ]
7 0%x% +60°2° +300%*x* +12003 23 + (36062 —4—360()6);t2
e
x |1— dx

720(05 +6%+ 1 . i
e el + (72005 +7200)x +7200° +7206*+720

1

2
Stochastic ordering of the ED

A useful method for comparing the behavior of two positive continuous random
variables is stochasticordering. A random variable X is smaller than random
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variable Y in

1- Likelihood ratio order (X Q r¥pif X X) decreases in x.

2- Hazard rate ordeX(Qir Y) if hx(x) h&Xx) for all x.

3- Mean residual life ordeiX(QurL Y ) if MRLx(X) MRBRLy (X) for all x.

4- Stochastic order{OstY) if Fx(X) FQ(x) for all x. Shaked and Shanthikumar
(1994) showedhat

XAQr Yt XORY + XQurLY

P
XOsTY.
Theoreml2.1 Let X D EzAd:) andY D EzAcb). If di> 2,dhenX QrY and
thusX QurY, XQurL
xandX GsTY .

Proof. Using the pdfrof ED (2.1), we have

01 6 | 2 ’ —01
- = 7 (‘.l‘ + 36022 + 720) e~ T
fx(z;604) s [720(6’1 +0i+1) o Hi((}g 7 (73 +1) e—7(01—02)
fy(z;02) 7 03(0% 01 +1)
92 (26 4 3602 4 720) 02 i
720(05 + 65 + 1)
Therefore,
(z; 07 (65 + o2
log f.\él‘.((jl) — log (W) —z(61 — 02),
;1 62) 2(07 + 07 + 1)
and

o Sx(z;601) |

Thus, for 6; > 65, d‘—)l log f“"(rie‘)J < 0. Therefore, X <;r Y which implies that X <yr Y, X <ygr. Y

fy (x:02)
and X <gr Y. ]
Applications to Real Data

In this section, we justify the flexibility of the ED Goodness of fit in practical applications
using twosetsofreal data. The first data (presented in Table (2)) represents the number of deaths
due to COVID19 in Europe from 1st March 2021 to 30 Mar2021. The second data (presented

in Table (3)) represents the number of deaths in Latvia from infection due to CGO¥/ifthich

is recorded from 12 May 2021 to 13 April 2021. These data sets are reported
(https://covid19.who.int/)

The fit of the EDfor the data sets is compared to the following distributions:

Exponential distribution:
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f(x)=d & %>0.
Lindley distribution ( Ghitany et al. (2008)):
fo) = (1+xd9% x>0, @. >
Akash distribution (Shanker (2016) ) :

f(X) i (1 + x?)€ &, x> 0,d> 0.

Ishita distribution (Shanker and Shukla (2017b)):
flz) = n;]—iz(n +a?)e™™ x> 0,n>0.
Gharaibeh distribution (Gharaibeh (2021)) :
f) = db

1 2 B @ d+1)
(C+ 203+ 120k + 12ad)e 9 *x > O, @. >

Karam distribution (Gharaibeh and Sahtout (2022)) :

6
n
% + 213 + 2477 + 120

f(x) = (° +z* + 22 + 1) e 77 x> Oyn 220

Rose distribution (Tahat (2023)):

f) = —7—564e 63ef720
A+x3+ x5 & 9xx >0, @ >

Shanker distribution (Shanker (2015))

2

f(x) =7 (d+x)e& * x>0,d>0

Table 2: The number of deaths due to COMI®in Europe from 1st March 2021
to 30 March2021

18 29 28 47 55 40 150 129 184 236 237 336 219 424

79



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!

648 706 838 1129 1421 118 116 1393 1540 1941 2175 2278 2824 2803 2667

Table 3: The number of deaths in Latvia due to COY®Erom 12 March 2021
to 13 April 2021

using -2 log likelihood (12logL), Akaike Information Criterion (AIC), Bayesian

11 9 11102 8 12 12 10 1 2 12 11 13 35

6 5106 1491 8 3 3 9 17185 0 4

Information Criterion (BIC), Kolmogorov Smirnov (KS) statistic angtigdue and the results

are given in Table 5. It is found that the ED provides a better fit than all other distributions

becausdt hasthehighestp-valueandtheloweststatisticavaluesof 1 2logL., AIC, BIC and

KS.

Table 4:-2logL, AIC, BIC, KS statistic and its-palue for ED and other fitted
distributions.

Distributio T 2log AlC BIC KS p-
n L value
Lindley 200.993( 202.99 204.73| 0.17 0.14
3 @) 4 O
Gharaibeh 198.566| 200.56 202.30| 0.14 0.28
6 3 8 6
Exponentia 195.006| 197.00 198.74| 0.11 0.58
I 6 4 6 4
Karam 251.546( 253.54 255.28| 0.29 0.00
6 3 8 1
Rose 264.521( 266.52 268.25| 0.32 0.00
1 9 1 O
Dat Akash 207.057| 209.05 210.79| 0.20 0.06
al 4 5 0] 1
Shanker 205.832( 207.83 209.56| 0.18 0.09
2 9 7 3
Ishita 210.748| 212.74 214.48| 0.20 0.05
8 6 3 4
Ezz 193.067 195.067 | 196.805| 0.11 | 0.634
1
Lindley 195.202( 197.202| 198.699| 0.172| 0.283
Gharaibeh |190.561( 192.561| 194.057| 0.146| 0.487
Exponential | 203.243| 205.243| 206.740| 0.222| 0.076
Karam 206.512| 208.512( 210.009| 0.178| 0.245
Rose 215.711| 217.711| 219.208| 0.209| 0.113
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Data

Akash

Shanker
Ishita
Ezz

191.955| 193.955| 195.452| 0.163| 0.342
195.535| 197.535| 199.031| 0.175| 0.262
193.543| 195.543| 197.040| 0.173| 0.274
188.621( 190.621 | 192.117| 0.116| 0.762

Table 5: The MLEs of the parameters of ED and other fitted distributions and their
confidence intervals.

Distribution | MLE | Erorr CI. : cl —

lower limit upper limit
Lindley 0.451 | 0.050 0.352 0.549
Gharaibeh| 0.948 | 0.050 0.849 1.047
Exponential| 0.267 | 0.041 0.186 0.348
Karam 1.462 | 0.087 1.292 1.632
Rose 1.770 | 0.095 1.584 1.956
Data 1 Akash 0.696 | 0.060 0.579 0.813
Shanker 0.502 | 0.050 0.404 0.600
Ishita 0.745 | 0.057 0.632 0.858
Ezz 0.992 | 0.048 0.897 1.087
Lindley 0.227 | 0.028 0.172 0.282
Gharaibeh| 0.622 | 0.039 0.545 0.699
Exponential| 0.125 | 0.022 0.082 0.168
Karam 0.731 | 0.052 0.629 0.832
Rose 0.873 | 0.057 0.761 0.985
Data 2 Akash 0.360 | 0.036 0.290 0.429
Shanker 0.245 | 0.029 0.188 0.302
Ishita 0.372 | 0.036 0.301 0.443
Ezz 0.712 | 0.039 0.636 0.788

Summary and Conclusions

In this paper, a new continuous distribution with one parameter is proposed and called Ezz
distribution.The ED is introduced by mixing tweell-knowngamma and exponential distributions
Several statistical properties of the ED have been demonstrated and described including The pdf,
cdf, reliability analysis, moment and moment generating function, mean and median deviations,
Bonferroni and Lorenz curveend Gini index, Renyi entropy, order statistics, stochastic ordering,
Fisher information and MLE. Applications to real data sets for Ga®icire presented, and it was
found that the proposed distribution is more flexible for modeling such real datayashibwed

good results in their compatibility with the real data sets compared to some other distributions
considered in thisstudy.
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Patterns I n Twitter Use During a ByriskEadhguake: Cont ¢
Tweets
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Abstract

Following the sei es of massi ve e aSytalragioradn & sebraaryr2028 k huge;, r K i y
amount of Tweets were posted both by victims and the community as a whole. Social media has long been
usedasa crisiscommunicationiool andprovedto supplyvaluableinformationin rescuemanagemengnd

in delivering informative content as well, both by the government and the press. We analyze more than
400,000weetgpostecbetweert-21 February2023,and exploredifferentusecasesof Twitter networking
siteaftermah of thequakeseries WehandleTurkishand Englishtweetsseparatelyto distinguishbetween

the topics discussed @ite and abroad. Retweet and like numbers are also analyzed to gain an overview
onthe possibleénformationdiffusioncharacteristicof tweets Weaim this studyto shedsomdight onthe

possible opportunities social networking sites may offer in the aftermatheaftguake.

Key wordsT ¢ r kSyria Earthquakes, Content Analysis, Twitter, Disaster Management
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Geometric Connections Between Curves and the Hirota Equation in Euclidean Space
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Abstract

This work presents a novel connection between the integrable equation and the dynamics of curves in a
threedimensional Euclidean space. In this study, we demonstrate thimmslzp between the extended
LandauLifschitzequationandtheHirota equation.Thisis achievedytheutilization of complexXunctions,

which are generated based on the characteristics of three distinct curves and their corresponding Frenet
frames in &3-dimensional Euclideaspace.

Key words:Hirota Equation, Curve Flow, Euclidean Space
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New Geometric Methods for Integrable Equations in Minkowski Space
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Abstract

This study introduces an innovative connection betweemotion of curves in@imensional Minkowski
spaceandintegrableequationsutilizing theextensiorof theHeisenbergpinchain.Asaresult,wepresent

a geometric logic to demonstrate the geometric origination of the derived integrable equati®ns in
dimensional Minkowsldpace.

Key words:Motion of Curve, Soliton Equations, Minkowski Space.
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Lucas Numbers and New Fractional Difference Sequence Spaces

Murat KARAKAMkke METKN KARAKAK
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Abstract

In this article, we compound thefractional order differenceoperator D) with theLucasmatrix HF = (I_“.)
and introducethe newdifferencesequencepacesWe investigatesometopological properties,i.e., we
showthat our spacesare BK-spacesand linearly isomorphicto the space / » - Also, we giveSchauder
basis.Further,wedetermineK ° t-Toeplitzdualsandalsocharacterizesomematrix classesAsthespace
T4 p Is convex and reflexive, it can be naturally take into consideration the geometrical fon?hpefype

spacesSo, we examine the geometric structure of our spaces. At first, we show that théps@dé@)

possess the proper(yBS) . for 1<p <@ . Besides, using Gurarii modulus of convexity, we say that

£, (H (a)) is uniformly convex and strictly convex.

Key words:Lucas numbers, Fractional difference operator, Matrix transformation, Sequence space,
Modulus of convexity
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Grouping of districts of Istanbul with cluster analysis based on damage and loss estimates

Pelin "Toktacxk
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Abstract

On February 6, 2023, two earthquakes with magnit
Pazarcék and El bistan districts of Kahramanmar ak
thousand 783 peoplediedin Turkey,at least8 thousand476peoplein Syriaaccordingto official figures,

and more than 122 thousand people were injured in total. After this disaster, eyes turned to Istanbul.

With its location and ancient architecture, Istaniibne of the most attractive cities in the world. On

the other hand, due to its proximity to fault lines, packed population, and high construction density, it is
oneofthecitieswith thehighestearthquakeisk. It is critical to recognizeandmitigatethedangercaused

by an earthquake to be prepared for one.-Bigaster research may minimize adverse outcomes to a
minimum.In this contextas part of the"Istanbul ProvinceProbableEarthquaked_ossEstimatedJpdate

Project (2019)" developed in collabot i on wi t h | stanbul Metropol it a
University Kandilli Observatory Earthquake Research Institute, building damages, possible deaths and
injuries, infrastructuredamagesandtemporaryaccommodatiomeedsn districtsandneighborhood#n

the event of an earthquake were assessed and reported in booklets created desteeich

In thisstudy it is aimedto group39districtsof Istanbulaccordingto possible7.5Mw earthquakelamage

and loss estimates with cluster an@ysThus, depending on the risk levels of the districts within the
obtained groups, suggestions can be made to determine the precautions to be taken beforehand and the
emergency respongeints.

Key words:stanbul earthquake, cluster analysis, disastenagement
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Multi -Objective Ergonomic Worker Assignment Model Proposal Supported by Binary Logistic
Regression Model
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Abstract

It is necessary for firms to use their production resources effectively in order to maintain their existence
in a competitiveenvironmentAmongthe productionresourcesuchasraw materials,machinerycapital

and information, it is the most difficult workforce to manage. Workforce affects production productivity
more than other production resources. Therefore, it is necessary to take measures to ensure that the
workforce can work aofortably in the production environment. Taking these precautions is possible
with the implementation of ergonomics applications. The basic principle in ergonomics is to adapt the
task to the worker. In this framework, it would be a correct approach toretise safety of the working
environment and the comfort of the workers by assigning the workers to the appropriate tasks. In the
production areas designed by considering ergonomic principles, it is aimed to assign appropriate tasks
by considering the plsical, mental capacities and individual characteristics of the worker. While
determining the tasks to be performed by the worker, the probability of an occupational accident should
also be considered. The probability of an occupational accident is affdptethe individual
characteristics of the workers. Accordingly, the assignment of workers to tasks where they can work at
workload levels suitable for their physical and mental capacities will reduce the probability of work
accidents and increase produatigroductivity. Otherwise, fatigue will occur in the early period, and

this fatiguewill causedifficultiesin systemshat carry out basicfunctionsof the bodysuchasbreathing,
circulation, musculoskeletal system, and central nervous system. When fatigue lasts for a long time,
negativeconsequencesichasabsenteeisnecrease quality andmotivationlevels,andoccupational
accidents will occur. In this contexy the study, a worker assignment model has been proposed that
considers the gender, age, experiences of the workers in the current firm and daily sleep times, together
with themaximizatiorof the productionquantityandtheminimizationof the probability of work accident.

Here, the individual characteristics of the workers, which define gender, age, experience, working time
in the current firm and daily sleep time, are taken into account as occupational accident parameters.
Accordingly, the Binary Logisti Regression Model (BLRM) was established based on these
characteristics of the workers with the data obtained from a real production area. In the analysis, age,
experience, working time in the current firm, average sleep time are constantly variabler gersd

added to the model as a categorical variable. Within the scope of the model, reducing the praffability
occupational accidents based on the characteristics of the workers is provided by the assignbeents to
madeby minimizingthe BLRM equationby taking placein the objectivefunctionof themodel. However,

the National Aeronautics and Space Administration Task load Index @VASAwas used for
determining mental strain of workers. In the model, the level of mental strain is included in the
constaints.In thesolutionof themodel PARETOSolutiongPSs)hasbeenintroducedandan approach

that providesflexibility to decisionmakerds presentedT heproposednodelwasusedto assignworkers

to the tasks performed in the box letter production area of an advertising firm, and thus an assignment
was made by considering ergonorfactors.

Key words:Worker assingment, ergonomics, binary logistic regression
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Statistical Analysis of Subjective Workload Levels for Salespeople with Different Demographics
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Abstract

The subjective workload (SWL) effects the performancetioea, attention, stress, fatigue and work
satisfaction levels of the employees and it also effects the desire and loyalty levels of the employees
towardstheir jobs. TheSWLshouldbe measuredo establishcomfortable efficient,effective andsecure

working environments. SWL evaluation is a mdithensional problem involving different sub
dimensions related to different work demands. There are many different SWL evaluation methods in the
literature. Among them, National Aeronautics and Space Adndtiatr Task Load Index (NASA TLX)

is awidelyusedoneto determineéSWLfor in differentwork types NASATLXis a powerfultool to analyze

SWLin termsof six sub-dimensionasphysicaldemandmentaldemandtemporaldemandperformance

level, effort level, frustration level NASA TLX is a scale with two parts. In the first part, employees make
scoring between fA00 -dinmedsionfiol BWLO In the secoredaparh paswise
comparisons are made between-slitnensionsThere are totally 15 pairwise comparisons between six
subdimensions. Then, how many times each-dsmiension outweighs the other dimensions, this
frequency is divided by the total number of pairwise comparisons, 15, and the weight of each sub
dimension g calculated. Outweighs means that the employee thinks about the job he/she is performing
anddeterminesvhichsub-dimensiompushegis/hermorein this job. Additionally, by multiplyingweight

of each suldimensions with their scores giving in the first part of the NASA TLX scale, the weighted
score of the each sufimensions is obtained. Finally, the sum of weighted score of each dimension is
computedin this study, NASATLX wasusedto determineghe SWLsof 219industrial salespeopleThese
employees are working in a large size firm which was among the first three firms in the machinery tools
sector. The machinery tools sold by the firm have been used in various types of manufachsing f

this sector, technical knowledge is very important and this knowledge changes rapidly. Therefore,
salespeople must be able to follow and master this rapidly changing technical information. In addition,

it should be able to ensure that its produate requested by making visits to many different firms and
transferring the information in question to its customers. Considering the mentioned conditions, it can
be said that the sales job is a dynamic process that requires patience, knowledge ansisc&orrthis

reason, it is necessary to take measures to determine the SWLs of the salespeople and to relieve the
relevant employees when higher than expected levels are encountered. Otherwise, it is not possible to
expect the same sales performance frioenrelevant employees. In this context, the related salespeople
were evaluated in terms of different demographic features as gender, experience, age, the number of
children,educatiorlevel,havingchronicoccupationamusculoskeletalisordersor not, having the other

chronic diseases like diabetic, blood pressure etc. or not to determine theirs SWLs. For this aim,
parametric and nonparametric tests were implemented to identify if groups of demographic features are
significantly different for SWL scoreseflts of the study showed that the experience affects the SWL
score.

Key words: 8bjective workload, salespeople, data analysis, statistical tests
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Classification of OECD Countries According to Environmental Quality: Nonparametric Clustering
Approach
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Abstract

One of the main problems in parametric clustering approaches is to need to determine the number of
clusters a priori. Although there are various approaches to determine the number of clusters, the final
decision mostly needs to be made by researchers. In this study, The CLUES nonparametric clustering
algorithm suggested by Wang et al. (2007) was udad.rethod, which allows the number of clusters to

be determined automatically within the algorithm, has advantages over parametric methods. In the study,
OECD countries were classified to their environmental quality using the nonparametric clustering
approach.Thevariablesrepresenthe environmentatjuality weredeterminedvithin the frameworkof the

IPAT (Impact- Population Affluenceand Technologyjmodel.Thevariablesdeterminedn this contextare

per capita CQemissions, per capita GDP, urbanization and total final energy consumption. In order to
preventheanalysisresultsfrom beingaffectedoy global pandemic2018dataof 38 OECDcountrieswere

used. As a result, it was determined that the countries were divided into two clusters. Accordingly, it has
beenobservedhat countrieswith high economidevelsandcorrespondinghhigh CO, emission®r having

factors increasing air pollution are ¢laered together. It is noteworthy that Germany is the only exception
andit is in theotherclusterin spiteof beinganair pollutedcountry.For comparisonparametricclustering
methods, ¥means and PAM, were also applied. As a result of parametric methods, unlike the
nonparametric method, Germany was included in the first cluster, but the distinction of other countries
remained the same. In February 2018, it was detidhat states and municipalities could ban diesel
poweredvehicledromtheroadsto reduceair pollutionin GermanyThisdecisionjmplementedh various

partsof thecountry,is thoughtto beeffectivein reducingair pollution. It is aremarkableresut that, unlike
parametric methods, the nonparametric method is successful in capturing the effect of this emission
preventivedecision.Thereforejt hasbeenconcludedhatthenonparametriclusteringmethodjn addition

to the advantage of automatically determining the number of clusters, also enables more successful in
selection of the clustenemberships.

Key words:Nonparametric clustering, k means, pam, C{&mission
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Tarém Al anltarméd madre WPamey Zek®© Uygul amaséna Y©°
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Abstract

Yapay zek®©® son zamanlarda hayatéemézén vazge-il me
her alanda ol duju gibi tarém alanénda da °nemli
tar @&msal s¢re-leri dejidkuladyaré zganban ddai jhearv ai Ivge ||
ka-énél maz ol maktader . Yapay zek®© y°ntemlerinin
operasyonl ar yeéereéetelebilecektir. Bu bajl amda g
tanét el meEKMBKEBE rP.r oAKBIi nin temel amacé, tarémda ik
en aza indirerek ekonomi k zararlarée azaltmayé he
uygul anan tar émsal faaliyetl erag déeenlcl@e rollimayeéderd aln
lreticinin faaliyetlerini pl anl ar ken Zamaneée iy
operasyonl aréneéen cretkenlijine kat kéda bul unmay
denemek ve kul banmakmeémombb&agi ké (agrometeorol oj
°ng°r ¢l mektedir. Ver. temini, Met eor ol oj i Genel
ama - | an nmahminerdesi A KT E MBrd§eSinin® it a z &€ r H & KK lalgi eealece, projenin

amac é, gerek-esi ve kapsamé ayrénteéeleée olarak anl
veilgilit ariénm e tikimk e x Ul k, a g @ hoeimsuztldlerinienazaindirecekk e k ? h d/e i

uyar él ar al abilecektir. Projenin ©°n hazeéerl ék acx
belirlenmik ve kapsamlé bir l'iterate¢r taramasé
-ekitlendiril mesini s a]llaaryéancaa ki hetnityear-p o arsd/@m. aTa@
erén méseéer , kayeéeseé, féndek, kiraz, cevi z, el ma,
geliktiril mektedir. Ayreéca olasé kullaném dur uml
kapsaméne netl ektirmek i -in yapay zeka szerine
ge-iril mektedir. Benzeri kKekilde -ift-iyi tarl as:
0l u kKt udahedeftemmektediA KT E MBalt&@nsal er - el e g8t weilkd amuik-ndistem
gereksini mler. geliktirilmixktir. ¢al ek ma, I
gereksinimlerin iyilextir ietmekediri ol mak ¢zere iKki a

KeywordsAk él | & t ar éneteorohojik eeri &nalizii st e m,
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G°ore¢nte¢ Sahteciliji Tespiti K-in Zeki Opti mi z
Yakl akém

Ahmet Nusret Toprak®
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*Sorumlu yazar gosta:antoprak@erciyes.edu.tr

¥zet
G°re¢nte¢e sahtecilifji, bir gerént engn i -erijinin
ger-ekte ol mayan ol aylarén ol muk gi bi gesteril m
sajl anmaseée gi bi -ekKi tl it aann@gamllaanrntaak t daedjéirk t i GOirl¢mmet séi
d¢zenl eme yazélemlaréenén geli kmesi il e genegmegzde
geré¢nt¢éegye dair herhangi bir ©°n bilgi ol maknsézén
algoritmal aréndan yararlanan yeni bir yakl akeém ©°
°znitelikleri -ékarteéel makt a, ardéndan, el de edi |
il e k¢ mel eme yapél ariak. gS8Saonrgntol abmdk ¢t le¢ nime ketdeidl e |
dejerlendirilerecek sahtecilik yapél an konum tesrtg
¢tal ékmada g°r¢nte¢g °zniteliklerinin -ékartél masén
fotojraf tepki dé¢zensiozIli i, Laws doku enerji ° |
haritalarénén k¢melemesinde ise Diferansiyel Ge
algoritmal aré kull anél m&r éve Karai émhany@akkakemEa
i-in literatg¢rde yaygén olarak kull anélan Col uml
sahtecilifji veri seti czerinde deneyl er ger - ek
yaklak € mé n gerént ¢ sahtecilifJi tespitinde kul |l ane
algoritmasénén bu problem i-in daha bakareéel é sont
KeywordsG°r ¢nt ¢ sahteciliji tespiti, zelei optimi zas)y
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Exact Solutions for the WickType Stochastic ZakharoW Kuznetsov Equation
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'Recep Tayyip Erdojan University, Faculty of
Ri z e, Terkiye

Faculty of Science, Depart ment

2FéerdtveUrsity,

*Corresponding author-mail: tugcem.partal@erdogan.edu.tr

Abstract

In this study exactsolutionsof the stochasticZakharovKuznetsoequationare obtainedusingthe Jacobi
elliptic function method (JEFM). We use the Hermite transform to transform thetyjelstochastic
ZakharovKuznetsov equation into a deterministic partial differential equation. imlierse Hermite
transform is also used to obtain a set of stochastic solutions in whitespaise.

Ar t

of

Key words:Wick-product, Jacobi elliptic function method, Hermite transform, Inverse Hermite transform
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Estimate of inbreeding depressin of the birth weight in the population of Pag sheep breed
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tUniversity of Zagreb, Faculty of Agriculture, Department of Animal Science and Technology,
Svetogi munska 25, 10000 Zagreb, Cr oc
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*Corresponding author-mail: akasap@agr.hr

Abstract

The Pag sheep is a Croatian autochthonous sheep breed mainly reared for milk production. However, the
lamb meat is also an important source of income for the breeders. It is desirable that lambs come into the
world as heavier as possible to be more vitad @isease resistant, but also to reach the slaughter weight

as soon as possible. Previous studies conducted on different livestock populations suggest that inbreeding
can lead to the serious decline in the birth weight of newborns, but this phenomerm@ehaarcely
investigatedn sheepgspeciallyin extensivelynanagediairy orientatedpopulations.This studywaspart

of the series of studies related to examination of the important population specific genetic parameters
necessary to establish the imptim contribution selection (OCS), which is an ultimate {tavgh selection
strategy in this population (project OPTI SHEEP, CSF, IP: 2048559). The specific aim of this study
wasto analysetheimpactof inbreedingon the birth weightof lambsin the populationincludedin selection
improvement of milk gain. This population has been under comprehensive recording of genealogical and
phenotypidatain thelasttwo decadeswhichmakesghis populationverysuitablefor investigationof this
phenomenon. IAdata used in the analysis were provided by the Croatian Ministry of Agriculture. There
wasa total of 281760animalsin the pedigreewith maximallyl1lgenerationdgracedback.All theavailable
pedigreeecordswereusedfor theestimatiorof thecoefficientof inbreeding(F) for a total of 15186lambs

with knownbirth weightand sufficientlyinformativepedigree(numberof equivalenigenerations>3). The
inferential statistical analysis was conducted under thga§ ANCOVA statistical model wittegder,

litter size, and parity used as categorical, and F (expressed in %) as continuous numerical predictor
(covariate).Theestimatedegressiorcoefficientof thebirth weight(kg) ontheF was-0.005kg (P<0.001),
indicating thus the presence of inbreeding depression. The obtained result calls for attention in making
further mating plans in this population in order to prevent a genetically influenced decrease of the birth
weight. However, more researcmdamore evidence is needed to generalize this effect, preferably under
theframeworkof theanimalgeneticmodelin orderto accountfor the mutualgeneticrelationshipbetween

the analysedambs.

Key words:Pag sheep, lambs, birth weight, inbreeding

94


mailto:akasap@agr.hr

IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!

Genomic inbreeding in Istrian sheefd baseline for optimum contribution selection
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Abstract

The objective of this study was to examine genomic inbreeding based on the runs of homozygosity (ROH)
in the population of Istrian sheep, a Croatian dparpose breed (milk and meat). The ROH Igral of

fi s t adithea r methodologyn theconservatiorgeneticstudiesnotonly dueto effectivewayto estimate
inbreeding, but also due to possibility of distinguishing between distant and recent inbreeding based on
the length of the homozygous segis of the genome and their share in the length of the total genome. In
addition to estimate overall population genomic inbreedingr{f; the aim was also to estimate within

flock genomic inbreeding in order to provide baseline for implementation of the optimum contribution
selection (OCS) which seeks to provide selection progress with minimal loss of genetic variability. This
selectiorstrategyfor this nativesheepopulation hasbeeninitiated underthe project OPTI SHEEP(CSF,

IP: 2019-04-3559), and numerous studies are ongoing to set up this selection strategy. This particular
studywasconductedn 719genotypedOvine50K SNPBeadChipsheegrom 11 flocks,but after qudity

control, 656 of them were retained in the inferential statistical analysis. Estimation of ROH segments
lengths of different sizes was obtained using the PLINK toolset (v1.09), and post hoc analysis, i.e.
estimation of genomicron (Fron= i EBEngth (FOH)/L total length of genome covered by nWwas conducted in R
programme. As suggested for medium density SNP data, only large ROH segments (> 4 Mb) were used to
estimateFron. Individual Fron rangedfrom 0.002to 0.382with an averageof 0.068,and meanflock Fron
rangedfrom 0.024to 0.124.0nly two flockshad Fron abovel0% (Frorn = 0.114and0.125). Theseesults
represent the first insights into genomic inbreeding at the flock level in this population and they will be
usedo setupthebaselinefor the OCSin theverynearfuture.Developmentfthefi p i p efdr inatuding
genomic inbreeding in the genetic evaluation system following the OSC principles is also an important
practical and applicable contribution of tisgudy.

Key words:strian sheep, flocks, inbreeding coefficient, mating scheme
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Investigation of Readability Levels of Online Patient Information Texts Related to Jaw Cysts
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Abstract

In this study;In this study,it wasaimedto investigatethe readabilitylevelsof websitesaboutjaw cystson

the internet. Health literacy is the individual's ability to access, understand and use onling patien
education materials and information to make an informed health decision. Individuals with health
problems often use the Internet to search for information about diagnosis, management, and disease
out comes. i At ek man Re ad a b ielthe regdabllity léwels of thevtexds. Thes e d
KolmogorovSmirnovtestwasusedfor thestatisticalanalysisof thedata'snormaldistribution.In addition,

the data's mean, standard deviation, minimum and maximum valuesakerated.

Key words;jaw cysts, feasibility, health literacy, KolmogotSwmirnov test
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Classification of Coffee Beans Using Convolutional Neural Networks
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Abstract

Coffee is one of the most significant and economically valuable agricultural products on world markets.
Evaluation of the color of coffee beans is an essential process in determining their quality and market
price. Detection of coffee beans can be donagusihanual or electronic sorting machines, but these
methods are either costly or inefficient; thus, automated systems are needed. This study aimed to classify
four different coffee beans: dark, green, light, and medium by using their images with fikendiffe
convolutional neural networkisased models, which are AlexNet, Inceptrdn MobileNetv2, ShuffleNet,

and SqueezeNet. AUC, accuracy, sensitivity, specificity, precisies;dfé, GMean metrics, and ROC

curves were used to evaluate the models' pedaces.

Key words:Classification, coffee beans, convolutional neural networks
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Determining the Similarity of the Provinces in
Cluster Analysis
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Abstract

Clusteranalysisis a multivariatestatisticalmethodthat aimsto identify homogeneougroupswith similar
structureslin this studyi,it is aimedto cluster81 provincesn T ¢ r Ky ugirgdifferentclusteringmethods
according to the causes of death selected by using the 2022 death and cause of death statistics published
by the TurkishStatisticallnstitute(TUIK). In this context,t hasbeentried to revealthe causef deathof

people in similar provinces and to reveal the cause of similar causiesitr.

KeywordsCauses of death, cluster analysis, provinces:s
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Analysis of Covid-19 data with Unsupervised Learning Algorithms
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Abstract

Unsupervisedearningis a techniquehataimsto discoverunexploredstructuresandpatternsin unlabeled

data and is a subranch of machine learning. Unsupervised learning algorithms are widely used in data
analytics and exploratory data analysis studies. These algorithms are used for many pavobses
revealing hiddenstructuresn data, clusteringsimilar datapoints,reducingthe sizeand complexityof the

data, and compression and visualization of data. In this study, the contributions of unsupervised learning
algorithmswereexaminedy usingthe healthindicatorscompiledfor the Covid-19 epidemicof countries.

As a result; dimensionality reduction, clustering, anomaly detection, and uncovering unexpected
unusual trends in the data were performed by applying unsupervised learning techniques for health
indicators data.

Key words:Anomaly detection, Cowitl9, unsupervised learning algorithms.
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Evaluation of COVID-19 related deaths using Gegralized Linear Mixed Models
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Abstract

Generalized.inearMixedModels(GLMM) are generalizedrersionsof Generalized.inearModels(GLM)

and Linear Mixed Models (LMM). GLMMs can be defined as regression models that allow researchers to
choosdroma varietyof distributionsandlinkagefunctionsto modela widevarietyof dependentariables
throughlinear combination®f oneor morepredidive variables(fixed effects) GLMMsallow modelinga

linear relationship between one or more explanatory variable(s) and a continuous dependent variable,
where observations are not independent but are aggregated given one or more random effect grouping
factors. Because differences between groups can beledoas a random effect, GLMMs provide a wide
rangeof modeldor theanalysisof groupeddata. Thesanodelsare usefulin analyzingmanytypesof data,
including longitudinal data. They have utility for studies in the health field as they allow modkling o
discontinuous response variables using different probabilities and lirflkaggons.

Consideringhemortality of the Covid- 19 epidemicit is seerthatmanyvariablesplayarole in this period.
Considering the studies in the literature, deaths in the Gtb9ighandemic can be explained by basic
indicatorssuchasthenumberof patientsin intensivecare,the numberof patientsadmittedto the hospital,
andthenumberof vaccinationsIn this study deathscausedoy Covid-19 weremodeledusinggeneralized
linear mixed models with some indicators specified ifithature.

Key words:Generalized linear mixed models, Covi®, random effect, fixed effect
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Abstract

A twoparameter New Garima distribution is introduced and its structural, statistical properties are
investigated. These include the compounding representation of the distribution, the shapes of the density
andhazardrate functions themomentsndquantiesaswell asthelimiting distributionsof extremeorder

statistics Weappliedtwo-parameteNewGarimadistributionto the nuclearreactionsincludinglight (**C

+ 28Sj at 65 MeV andfC + “°Ca at 180 MeV), mediun?C + *®Ni at 300 MeV and’C + °Zr at 120MVe\)

and heavytC + 2°Pb at 180 MeV) that are important systems in the field of nuclear physics.Vighen,
comparedheresultsof NewGarimaandand ExponentialGarimaandGarimadistributions Wepresented

that the New Garima distribution are better than the Garima distribution and Expon@atiaha

Key words: @rima distribution,cumulative distributioffunction, survival function
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Abstract

A GageR&R studyplaysa crucial role in evaluatingthe capabilityof a measuremersystenbyidentifying

the sources of variation within it. This study focuses on constructing confidence intervals for the
repeatability and reproducibility paraeters, which account for variance components in the system.
Additionally, confidence intervals are also studied for the precigieolerance ratio (PTR), signab-
noiseratio (SNR) anddiscriminationratio (DR), whichare commonlyusedndexesn measuremergystem
analysis. The approach involves the use of likelihood ratio and bootstrap methods in a randagtdwo
design, where parts and operators are treated as random variables. To assess the performance of the
proposed confidence intervals,@mprehensive simulation study is conducted, comparing them with
existing methods in the literature, such as modified large sample and generalized confidence intervals.
Finally, a numerical example is provided to illustrate the practical implicationseostudy'findings.

Key words: Bootstrap, confidence intervals, gauge capability, likelihood ratio, maximum likelihood
estimation, modified large sample, repeatability, reproducibility, variance components.
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Abstract

In this paper, a novel lifetime distribution is proposed. Some distributional properties of the new
distribution,suchasmomentskurtosisandskewnessoefficientsandorder statistics are examinedMany
estimation methods, such as the maximum likelihood, least squares, weighted least squaresjddramer
Mises, Andersoiarling, and maximum product spacing, for the parameters of the distribution are
discussed. The efficiency of the estimators is agddsy a simulation based on bias and mean squared
error criteria. In thesimulationstudy the sampleis obtainedwith theacceptanceejectionalgorithm,and
thealgorithmstepgelatedto thisalgorithmare presentediFurthermore theprocesscapabilityindexSpmk

is examined when the underlying distribution is a new lifetime distribution. The maximum likelihood
estimationof the Spmkis obtained.Theasymptoticconfidencéntervalis also constructedor Spmk.Some
practicalanalysesare alsoperformedon boththe newdistributionandthe processapabilityindex,Spmk,

based on the nedistribution.

Key words: Lifetime distribution, monte carlo simulation, maximum likelihood estimation, process
capability index, spmk.
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Parameter Estimation for Log ExponentialPower Distribution with two Applications
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Abstract

In this paper, many estimators are studied to estinpgeameters of the log exponent@bwer
distribution. The maximum likelihood, least squares, weighted least squares, AnDariong, and
CramervonMisesestimatorsare discussedTheefficiencyof theseestimatords validatedthroughMonte
Carlo simuldion experiments. Also, two real data applications are conducted and Kolme§oriwmov
statistic results for all estimators apeesented.

Key words: Point estimation, log exponentipbwer distribution, maximum likelihood estimators,
practical data appltation.
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Abstract

In this study, the probability of bankruptcy was calculated based on the discrete risk process, using the
transmuted record type geometric distribution as the damage frequency distribution and the geometric
distribution as the damage size distribution. In addition, some distributional properties are given for the
transmuted record type geometric distributiardahe total damage size distribution is obtained. The ruin

probabilities for various values of the parameters in the damage frequency and damage size distributions
are calculated and given in graphics.

Key words:Damage size distribution, damage frequedisgribution, discrete risk process, ruin
probability.
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Abstract

The analyst needs to know whether the result of measurement can be accepted with confidence or, on the
contrary,rejectedbecausaet is wrong.lt is essentialalso,to knowwhetheran analysismethods suitable

for the intended use. Likewise, it is more important for the researcher to know if he can trust a new
developed method and what are the criteria to respect to ensure its validity. A singite,anal
reproducible first derivative, rati@pectra derivative UV spectrophotometric method and HPLC method
were developed for the simultaneous determination of olmesartan (OLM) medoxomil and
hydrochlorothiazide (HCT) in combined tablets. The procedurebased on the use of UV
spectrophotometry by using the linear relationship between standard solutions of olmesartan medoxomil
or hydrochlorothiazideoncentrationsandthefirst derivativesignals.Theassaywaslinear andthemethod
showed good recoverieand the relative Standard deviation (RSD) values for inaad interday
precision were calculated. The recovery test was succesfully applied from labeyegpared mixtures.

The developed method was applied successfully for quality control assaodr@ HCT in combined
tablets and in vitro dissolution. The results were compared with official USP 24 hiletiod.

Key words: Olmesartan medoxomil, hydrochlorothiazide, UV spectroscopy, derivative, simultaneous
determination, HPLC, validation
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Abstract

This study aimed to compare the prediction performances of different missing data imputtimhsrire

the prostate cancer data set. Missing values with the missing at random (MAR) mechanism were created
at ratesof 10%,20%,and 30%in thedataset.Missingdatawerepredictedusingmean,median random,
k-nearestineighborg(KNN), missingvalueimputationwith randomforests(l-RF), multipleimputationsby

chained equations with classification and regression trees (MIBRT), the direct use of regularized
regression (DURR) and the indirect use of regularized regression (IURR) methods, whachoaig the

missing data imputation methods, and errors were calculated. It was observed that as the missing rate
increased, the prediction performances of the methods generally decreased. It was determined-that the |
RF method was the method with the |ldvegsor at all missingates.

Key words:Missing Data, Bootstrap;RF, DURR, IURR
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Effect of SMOTE Algorithm on Survival Prediction in Imbalanced Breast Cancer Dataset
Hakan ¥ztMekl 4t Kigraem Kudr tFwWnien ¢;CxntBagrBe Var ol

'Aydén Adnan Menderes University, FaculAtyyd eonf, Med

Turkey

2Mujl a Sétké Ko-man University, Facul tMpjbfa, Medi c
Turkey

SAydén Adnan Menderes University, I nstitute of H

Aydén, Turkey
*Corresponding author-mail: hakan.ozturk@adu.edu.tr
Abstract

Data sets in many fieldssgecially in the field of health, are generally unbalanced in terms of class
variables.Theproblemof classimbalanceariseswhenthe numberof samplesf differentclassesn a data

set is disproportionately distributed. This causes the minority cldss tmdefrepresented in the dataset

and the trained classification models often produce biased predictions in favour of the majority class.
SMOTE algorithm is a data balancing algorithm used to reduce the effect of skewed class distribution. In
our study,we investigated the effect of the SMOTE algorithm on classification performance in breast
cancer dataset that is unbalanced in terms of survival status. In the breast cancer dataset, survival status
was estimated using Extreme Gradient Boosting (XGBdRat)dom Forests (RF) and Support Vector
Machine (SVM) methods before and after balancing with the SMOTE algorithm. As a result, it was
observed that the SMOTE algorithm improved the classification performance for all classification
methodsandit wascondudedthatbalancingbeforeclassificationin imbalancedlatasetswouldimprove

the classificatiorperformance.

Key words:SMOTE, Imbalanced data set, XGBoost, Random Forests, Support Vector Machine
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Balancing Covariate by Propensity Score Matching for Evaluation of Survival Risk
Factors of Patients with Heart Failure Animals

Eulden Cantas Turkis", Hakan Ozturk?, Bugra Varol®, Imran Kurt Omurlu 2, Mevlut Ture?

Mugla Sitki Kocman University, Faculty of Medicine, Division of Biostatistics, 48000, Mugla, Turkey
2Aydén Adnan Menderes University, Fac Aydgnof Me
SAydén Adnan Mender es Uni wesrDivisianyfBiodtatisice91@0ut e of |

Aydén, Turkey

*Corresponding author-mail: fuldencantas@mu.edu.tr

Abstract

The homogeneity of the study groups often cannot be controlled during the data collection process of
studies conducted in the health field. The heterogeneous structure of the groups causes the real effects of
the variables whose effects on a disease avamt to be investigated to be masked. The propensity score
method obtains accurate results by balancing heterogeneous data. The aim of this study is to reveal the
true effects of the demographic and clinical factors examined on the risk of death dad faihee by

using the propensity score matching method. After eliminating the effect of the age variable that caused
heterogeneity between groups, the real effects of demographic and clinical factors were revealed, and it
wasdeterminedhatthesignificanceevelsof thesefactorsontherisk of deathdueto heartfailure changed.

It was also determined that anaemia, ejection fraction, and serum creatinine levels significantly affected
death due to heafailure.

Key words:Propensity score, Matchingphistic regression analysis, Heart failure
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Geneti k Sistemlerin Bilgisayarda Si

Orhan Kavuncy!, S¢meyy & G¢ndg¢z

lIKastamonu ! niversitesi, Fen Bilimlerd:i Enstite¢sy
Terkiye

2Kastamonu | niversitesi, Fen Bilimlerd.i Enstitg¢sye
Terkiye

*Corresponding author-mail: smy6055@gmail.com

Abstract

This is a simulation study conducted in preparation for the master's thesis in which the validity of a QTL
mapping method. The aim of this presentation is to make a sampling of the gametes for one locus and two
loci each with two alleles through a simutati program written by R language.

Keywords:Segregation Gamete, Genotype, Random sampling, R Language.

¥zet

Bu -al ékma, konusu bir QTL haritalama metodunun
hazéerl ék ol mak ¢zere yapélmék bir simulasyon - al
haz érsimalasgorp r o g r alelir seikidokusi - d e tgamettem? r n e k | ePmmeosgi rdai nré. n

her -al ekxkmasénda sdreu-lga°rstteegaaefkiti de] iPeiolglriakme h
sonu-lar el de edeceksiniz. Gamet sayésénée dejikt
Mesel © 12 denemede A geni takéyan gametl erin sa
bul unmuktur. 20 gametin 80di AB (11) ol sun bekl eni
bul unmuktur. 50 gametin 12.56inin AB (11) ol sun
olarakb ul unmukt ur .

Anahtar Kelimeler:A- é 1 ma, GamMmetsad@dedn&trinpkl| emesi , R yazeleéenm

GKRKk

Bilgisayardasimulasyortekniklerininc a mistemler - k wnl | a nlédl5nyaésl &lh aa rk dKandit&tit
geneti k model l er, Monte Carl o Simulasyonu denil el
1980) . Kantitatif bir °czell ik bakéméndan fenot
olukturacajé gametbeandditi gusbafyarcthatesatifesayeéel
-evre etkisi ise ortalamaseée seéefeér, varyansé da ¢
sayélaré ¢retilerek atanéyordu.

Bu- al &€ Rya d é&dyeamz @rbgsamlaryoluylabilgisayardaelirli bir genotiptekbireying r et ec e i
gametl erin nasgélstseirmuleec eekdiilrece] i

MATERYAL VE METOT

Materyal
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Bil gi sayar da
bunl ar araseénda
Kkiker allelli

R yazéelém programé kullaneél ar ak, ar
her i ki mar ker | okusa wuzakl ejée v
ma r keelri rlloeknunsel yaer & aA évkeé |Ba ni | T Ly elroik ul

Metot

Busimulasyon a | & k mQ@T& lekasdiraunyerini belirlemeki -y aip € lad @ K rhaull d racha& | an k|

bir y°ntem tasarl anméxkteéer. Bu y°ntemde y¢ksek f
fenotipli, ahb/ahb genotipinde bir hattéen AHB/ ah
melezlenirQTL lokusui - eklemelibir modelv a r s a P & ly agkdti id allelinin etkisi15,k ¢ - etkHi

h allelinin etkisi ise 5 birim kabul edi |l mi ktir.
Hh i -in 20 ve hh i-in de 10 al é&nmoétkitpéri.- iGe,r iorniedl

standars a p n2@lan&enormald a j ®it -aenvdreqg @& m e t iildiliegenetipind e | ea k Ineevemi k
byl ece o bireyin fenotiapi bul unmuxktur.

AHB/ahbF1bireyiile AHB/AHB h a t t Birayihmelezlenmesindeldeedilecekgerimelezbireylerinin
genotipleri,standaruniformt e s a & y & laa d €bneélyil ral Bunagi® imteisdie®ll okusl ar e
uzakl ek v

arasénda r 1, H ile B arasénda r2 kadar

Tabl o:glidhdie kol acakt ér . Buna g°re rastgel gl)dretile
r2)/ 2é6ye exit veya daha k¢-¢kse genotip AHB/ AHB
cretilen sayeé hangi aral é] a ¢ Kagyad ré§ a0 ug@mint @elneo.

Tablo:1 - AHB/ahb* AHB/AHB Melezlemesindekilde EdilecekGeriMelezD ° | | eGerotipleriGi),
Fr ek a(RisH ¢camglFa teik fa(KFE)] OCeGendtipK - || me tTiel seaidacyfé B € v B@eseken

Aral ek vdDeGemodteirpi k

Genotip (Gi) | Frekans (Fi) K¢ me |l atekdns| Uy gun Al Genotipik

KFi) Dej er

AHB/AHB F1=(1-r1)*(1-r2)/2 | KF1 X<=KF1 30

AHb/AHB F2=(2-r1)*r2/2 KF2=KF1+F2 KF1l<x<=KF2 30

AhB/AHB F3=rl1*r2/2 KF3=KF2+F3 KF2<x<=KF3 | 20

Ahb/AHB F4=r1*(1-r2)/2 KF4=KF3+F4 KF3<x<=KF4 | 20

aHB/AHB F5=r1*(1-r2)/2 KF5=KF4+F5 KF4<x<=KF5 30

aHb(AHB F6=r1*r2/2 KF6=KF5+F6 KF5<x<=KF6 | 30

ahB/AHB F7=(2-r1)*r2/2 KF7=KF6+F7 KF6<x<=KF7 20

ahb/AHB F8=(1r1)?(2r2)/2 | KF8=KF7+F8=1 KF7<x<=KF8 | 20

(=1)

Bu teblijde, beyle bir geneti k sistemin sim¢glas
popul asyonl ardan i ki all el 1 bir |l okus ve her bi

hazérl|l anan

simul asyeénm .
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SONUC¢LAR
Tek Lokuslu bir Sistemin Simulasyonu

Alagenotiplibir bireyinv e r e20gainatinl 0 6 uA 6 udaagenit a K ebpkiesirdAncakb i r - o k
denemede °rnekleme y¢gzegnden ger -eld¢dametapsnay &lr arg:

Bunun i-in R yazéeleémda hazeéerlodmmakta&ka] édaki gi bi
# parametreler n: gamet sayésé, agamet: ¢retilen
n=20
A="A"
a="a"

agamet=array(rep("c"),n)

Asay=0

agamet

x=runif(20)

for (i in 1:n){

ifelse ((x[i]<=0.5),(agamet[i]=A),(agamet[i]=a))
ifelse ((x[i]<=0.5),(Asay=Asay+1),(Asay=Asay))
}

agamet

Asay

Bu programé her -al ékteérmanézda farkl é bir0 gamet
gamet akajéedaki gi bi -ékméxkter. Gor ¢l dej e gibi 2
geni bul unmakt adeéeé

> agamet

[l] llan IIAII IIAII ||a|| Ilall IIAII "A" Ilall llan nAn Ilall llall "a" "A" IIAII "a" IIAII ||a|| Ilall

[20] "A"
> Asay
[1]9
Programén her -al ékmasénda sonu-1I| ar teadg¢fi dej
-al éexktérmanéezda dejikik sonu-1lar el de edeceksini

¢, r et meg mik z nvik/sraédd@emedd genit a K gaynatlerirs a yséésréa $5&7 $35 43,5 16
10 7 6 9 olarak bulunmuxktur.

Kki Lokuslu Bir Sistemin Simulasyonu

Kk i |l okus arasénda ne kadar uzakl é&k ol dujuna b
Parametrel eri buna gbre pebprbhelyaraek hearépkagah
gametl er belirl enebilir. Di heterozigot birey cou
araseénda 20 HB uzakl ek var s a, ol ukacak gamet | e
kombinasp n ol acakt ér. Meyoz b°l ¢nme simetrik ol dujun
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aB, ebeveyn kombinasyonun da yaréseée AB, dijer ya
dej i K K eamdéma rleujgena r a lab K | g mimulasyonlaldeedilens ay @ g & hagjagd €] a

g ° gametinneo | a bdirferdr.Me s 8 la @6.40iseAB,0. 4 0<s aipAh, 8605508 ais&<=0. 6
aB ve 0.606tan b¢yéckse ab gameti oluksun diye back
me mk ¢nde¢r :040beG428AB,0B0. 9 Ab ve 0. 90 dkaanr dr¢lyaskkt éarBé lod b

Buna g°re iki | ok ustidreacsé&n dgaakme t u zsaakyl ééské vgei b¢gr epar
akajéedaki gi bi bir R programé yazél méxkter:

# F1'in vereceiji gametl er; AB/ab=11/22

#r=0.20; n=20

# a: standart cniform tesad¢f sayése

# a<=pl gamet 11

# pl<a<=p2 gamet 12

# p2<a<=p3 gamet 21

# p3<a<=1.0 gamet 22

p1=0.4

p2=0.5

p3=0.6

n=20

g=array(rep(0),n)

g

a=runif(n,0,1)

for (i in 1:n){

ifelse ((a[il<=p1),(9l1=11),(9lil=9[i])
ifelse((a[i]>p1&alil<=p2),(q[i]=12),(g[i]=9[i]))
ifelse((a[i]>p2&alil<=p3),(9[i]=21),(9[i]=9[i]))
ifelse ((a[il>p3),(9li1=22),(9li1=9[i])

}

g

Burada bekl enen sayélar 20 gametin 86i AB (progr
ve 20si aB (21) kKeklindedir. Ancak programén her
dejerler el de edil ecrelknda .e |lAkeajedial en sdoemue-mears g°
>g

[1]1112122221121111222221111112222121 2222

>g
[1]11112211221111222211221111221121222211
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>dg

[1]1112211112211221211221122212212 112122

Gor ¢l degj ¢ gi bi 20 gametin 806i AB (11) ol sun bek
bul unmuxktur . Parametrel eri deji ktirerek i stedi ]|

cretebilirsiniz. Mesel © gaynaenti sPaywes éB nkEB&Ruys IHBr éu
parametrelerde uygun dejikikliklerle akajédaki gi

oD

# F1'in verecej]i gametler; AB/ab=11/22
# r=0.50; n=50

# a: standart cniform tesad¢f sayése
# a<=pl gamet 11

# pl<a<=p2 gamet 12

# p2<a<=p3 gamet 21

# p3<a<=1.0 gamet 22

p1=0.25

p2=0.5

p3=0.75

n=50

g=array(rep(0),n)

g

ABsay=0

a=runif(n,0,1)

for (i in 1:n){

ifelse ((a[il<=p1),(gl1=11),(glil=9i])

ifelse ((alil<=p1l),(ABsay=ABsay+1),(ABsay=ABsay))
ifelse ((alil>p1&alil<=p2),(q[i]=12),(g[i]=9[i])
ifelse((a[i]>p2&alil<=p3),(9li]=21),(g[i]=9[i]))

ifelse ((a[il>p3).(9li1=22).(ali]=9[i])

}

g
ABsay

Di kkat edilirse bu programda il gil:@ parametreler
gametl erini sayéséné veren bir saya- (ABsay) ek
12.586inin AB (11) ol masgeré- etke kd ey &slianri,z. buGebekke
dejikiklikler g°stermektedir:

>g
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[1]11211111112112122111112121221121122212122212112111222
[26]121122122111221221122212111222111121212222111122222
> ABsay

[1] 13

>g
[1]12111121121211211122211221211112122222111212211221
[26]122 121212122222 12211122 1111221122211221222211211111
> ABsay

[1] 13

>g
[1]11112111121222121211111222122211122212111111221221
[26]22222111212122112111112211222222211121212221111122
> ABsay

[1] 17

>g
[1]21222212111211221222211221212112111212222111222222
[26]11221121212222122121112121221122221121222121222112
> ABsay

[1]9

Gor ¢l dejé gi bi 50 gametin 12.586inin AB (11) ol sul
olarak bulunmuxktur.

Y¢éksek Lisans tezi i -in bu programlar daha da gel
yapél mékteéer . Bulunan sonu-laréen daha sonra yayeénl
Kaynaklar

Kavuncu O. ve T. Kesici, 1 9 8 0 .elekstyorpauMeydanyg Gelecek r € n

Deji kimlerin Cexki tli Etkenl ere Bajl el ej éneéen R
Zir. Fak. Dip. Son. Y. Ok. 8®ktora Tez ¥zetleri, sh.
Hartl ve Clark 2007, Principles of Population Genetics, Sinauer Assoc. Inc. Suntderl

KAVUNCU, O©O. 2021, Popul asyon genetiji ve Kantit at

cekar ¢at eékmaseé

Yazarl ar -ékar -atékmasé ol madéj éné beyan et mi KI ¢

Yazar Kat kel ar é

115



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!
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Bir DNA Dizisinin Bilgisayarda Si mg

Orhan Kavuncu?!, Sema Ca#'

lIKastamonu | niversitesi, Fen Bilimler:i Enstitg¢seé
Te¢rkiye

2Kastamonu | niversitesi, Fen Bilimlerd.i Enstitg¢sye
Terkiye

*Corresponding author-mail: sema.cannn97@gmail.com

Abstract

This is a simulation study on the difface between populations with respect to a certain DNA sequence.

By the simulation program written on R, DNA sequences of various size sampled from two different
populations are compared. The results are evaluated with respect to the similarities arehdds. A
programwrittento controlthealgorithmare run manytimesfor a beginnimgsequencef ninenucleotides,
sixresultsrandomlyselectedetweerthemare evaluatedthreeof themhavebeenobservedo difference

at the and twenty generatios, hile the other three have shown differences in each sequences and between
them. A substation rate of 0.00055 is assumed equally from each sitatioettse

Keywords:Population Genetics, Polymorphism, Genetic Divergence and Distance, StatisticalRrests
Language.

¥zet
Bu -aléekma ©belirli bir DNA di zi si bakéméndan pc
-al ekxmaseéedér . R6da vyazélan simulasyon programéyl
°r nekdrewé | akad |éasennankldsebenzerlikvef ar k | ded jéekrl laeen &A1 gok mi may B
kontrol i -in yazeéeliakn bprroghawn a9 g ¢ k Ide oztiisd ! i - i n
sonu-lardan rastgele alté tanesi i ncel enmi kK, é - |
e - denemede i ki di zi arasénda mutasyonlz& drtgyna
siteler i-in exeidti lodiartakr .0. 0005 kabul
Anahtar KelimelerrPopul asyon Geneti i, Pol i morfizm, Geneti
yazéel em.
GKRKK
Pop¢l asyon genetiiji, pop¢l asyom;l aburalrarsé&én fsaealkkd @ll
durur . Bu benzerlik ve farkleeleéeklar, pop¢l asyonl
Genetik kompozi syon, bir |l okus i -in i ki par amet
frekansl|l ada. modlk!| | eklbs il gil:i -al éekmal arda popg¢l

k
genotip frekansl aréna ek olarak bir de bajlante
g el i k ganlerieDNA dizilerini belirlemei mk artay@- € k rogesydng e nega g dl,iasiy on

varyasyonu (pol i morfi zm) Ve pop¢l asyonl ar araseée
bakéméadargmhawdnbil e hoplper gty @inaltflisSipinhalindeg el i by eade.

Pop¢l gaengebruiljgiul -ao liaratlanarevrim- a | é kaa mlsadrreed a ke ik anj absiak,,

~

mol ek¢l er pop¢l asyon genetiji bul gul ar éardas &rad & &
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gel i kKmi Kkt i : Bir t arsaef toal anreaok Dnairtweil nedneceinl efirD onb zbhaabnas k
Hubbygibiar akt o p ¢ E b @agngedeutanbiréseleksiyorme k a n i °znnga®sréKimkrava ,
Nei gi bi arakteéereéeceéel ar, mol ek¢l er sevi gleldrdgen m¢ K a h

lerigel ddpl aybrpeplt bhagenfonedkaa n sd aeajriendaalkayantr ,n e k1 e me d e n
ilerig e | d kauledei.Mutasyonlameydanayelenyeniallellerinselektifolarakn © & Ir d u dutumda é

bunl arén gelecejinin tamamen «Kansla belirlenece]
sel ektif ol arak notr ol mayabil eceji duruml arée d
ol acaj éne, -ok az orpndakinskbbhe&ni da¢cgbdtzhhejsabsa
(Kavuncu 2021). Ayné baklangé-tan neket etmik po|
farkl el akma ol ur ; bu pop¢lasyonlar birbirBunden u
-exki t i g °l -mek ¢zere kullanélan muhtelif ger
Bil gi sayarda simulasyon tekniklerinin canleé& sist
genetik modeller, Monte Carlo Simulasye deni | en bir tekni kle bilgi say
1980).

Bu -al ékma, pop¢l asyonl ar araséndaki farkl el ekl ¢
belirl emeyi hedefl eyen bir simgl asyon -al eékxmas
|l okusl arénda g°r¢len |bedénml kardd &li dwetrériélidéjpeo pléilte
olarak se-ilen AAA tandem tekrarl é k¢-¢6k bir diz
Ry az @lr ®mgiea néng 8 ie |gemerasyob a k mutagyorh € z kandea r a n duke&Qantor

model ine g°re tahminlernnéhegmirktekr sonu-1larl a uy.

MATERYAL VE Y¥NTEM

R yazélem programé kullaneéel ar ak, bel irli bir DNA
Kansén ve mutasyonun earkda igilnmeulfasykdréll a ktmeakiep edi
bakka bir n¢gkleotide doPn¢gkme i hti maldi (mutasyon
Ayné baklangé-tan ayrélan exit b¢e¢yeéekl ¢kt eki i ki
generasyonl ar boyunca evril mesi takip edil mik ve
farkl el akan n¢gkleotidler sayél méektér . Bu farkl é
model ine g°re tahmiMilamé ear anult asgonhdseaplaa®@mexk,
kull anél an ger-ek mutasyon heéezée ile karkeéel axkter
mutasyon hézlarénén varyansl aré da kardkeljamt dragll
ol duju kartlar belirlenmeye -al ékél méexter.

11 Sim¢gl asyonl aDigleret i | en DNA
¢ al e kaaa @aggurwlarak,belirli bir DNA dizisinesahipbirb a k | hag & @ h ddaalnay és éy | :

°zdek ol an ik di zinin birbirinden farkI|l él akmas
simulasyonla takip edil miktir. Bu senaryol ar, i k
ol UKmMuktur . Bu pmeraameytare | saydéesné itlkli0,0el00 ve 100C
heze U= 0. Fove DBO00F55(B5*1) 1 001 arak el e al énmékteér . B
kombi nasyonunun her birisi i-in 0k d ikaeve k0B r Kk &1 a
kere tekrarl anmeéecx, 100 denemenin mutasyon heézénée
ger ¢l megkt ¢gr . Jukes&Cantor modeline g°re ol masé b

hesaplanad e | ekralrekré | a atéryalen}, me kK b & « L @izismia, 100kodon(300n ¢ kI eot i d
sitesi) b¢pAAKRIanjdenmd d@ etkirrar endanaosayxahmékteéedi zi o]

1.2 Jukes&Cantor Modeli

Jukes&Cantor model i, akaj éedaki gi bi o 20e7):.Benebi l
n¢gkleotidin bakka bir n¢gkleotide doPn¢gkme héezée (. mi
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sabit bir U sayésé kadar ol sun. Buna g°re bakl an
sonra Tobye, Cbye veya Gbdbden her birine d°n¢kme i
d°n¢gkme i hti mal.i 3 U, s yAo noal aurjarka nkaaniBafd ai khat yi anmai | d in adcea k1t
g°re t+1 generasyonda belirli bir sitenin A ol ma

PA(M) =(1-3a )PA(U +a (1- PA(t) )

Ekitlijin saj taraféndaki birinci terim, t gener

terim ise A olmama ve mutasyonla Abya d°n¢gkme i ht
Pawy "Pag =@ -4a Py,

kKeklinden bir diferansiyel eki tliktir. Bu exitl i]
_1 _l -4at

PA(t)_Z_(PA(O) Z)e

Keklinde yazeélabilir. Bakl ang=®l tal aAc anj¢&kn dceort i di 0|
1 3

P:___e-4at

A4 4

bul unur . Bu exitlik t zamanda a0l daarna KA ogy°as t gee -eibk | i

zamanda y r éeolamkédiziyig °© z | eoqtuesakpedtirli bir sitedeki dizinindea y N#@ ¢ k | & @tk iédnia
ihtimali,

1 3
P:—-Q_S'at
NN44
Kk i di zi araséenda farklée olan n¢gkleotid siteleri|
d=1- P,
ve bu durumda, bakl angé-ta m¢gKterek cedden dol ay
farkl el akan n¢kleotid sitelerinin, dizﬁf(l%@'&é‘,)yg,klg,j(
4
ol arak verilir. Exkitlifji .stel bir ifade ol mak vy
4_.
gat=-In(1-— 99
3
ve
4 =
e“‘:l-gE. Buradan da Baklangé-ta mcd® olan iki DNA d
nekleotidlerin nisbi miktaré 3U0Ut, dolayéséyla iKki
k=6a at
t:_(8)
4
ve kénéen beklenen dejeri, g°zlenen ikame oranén d
\43 4\4
- in- 8
4 3

Tahminin varyansévar (@
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)
é
e 3

var(ké): E_L&Tﬂl_g(l

| ey ang

Burada L, karkél aktéreéelan dizilerin uzunlujunu, 1
¥rnejin; 300 n¢kleotidlik bir dizinin nfarkl2= 6
d= 6/300=0,02. Buradan, -oklwu dejikmeleri dikkat
Ger -ek Dej i-¥mé-4/8&Fd)ané k=

k= 0.005 bulunur.

10 birim zamanda n¢kleotid i kame ortalama heze U,
kadar hesapl anér.

R programla da bu sonu- hesaplanabilir:

nfark12=6
dl12=nfark12/nb
k=-3/4*log(1-(4/3)*d12)
alfal2=k/(6*t)

alfal2

0.0003378584

SONUC¢LAR

Simulasyon Progr ame

Di zinin generasyonlar boyunca takibi yapeéel éerken,
yerine 1, T yerine 2, C yerine 3 ve G yerine 4 r
Simulasyon programé yapéel érdkee nh e r3 0rdsstamgaikolndoodt i id-l ii k
daj el emdan bir tesadygf sayésé ¢sretilmixktir. Bu

ne¢kleotid 16den 26ye do°n¢gkmegk, Ubdan begyck fakat
fakat 3* Uob6dan kib-e¢ kd °wmesykamexr g re k iTtese d ¢ f sayeéseé,
ol mameéxk, 1, 1 olarak kal mékter.

¥nce R yazéléemla hazérl anan programén dojru -al é
mcd® ol an her biri 9 sibelWukcakhek¢sipkedezmublsyg
generasyon belirlenerek sonu-1ar yazdeéer el mex. l
g°r ¢l mektedir. Program bir-ok kere -alékteéerélara
denemel eda,n geo®jamasyon sayésé ve dizideki site s
Bunl ardan mutasyon da ol an 6 denemeden -ékan soni
Tablo:1-R Yazél ém il e Hazéerl anan Programén Kontrol V
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| 2RS@® yl12R2y I RSG 12
nukleotid), n adet dizi
nden=1

t=20

n=1

cl1="A"

c2="T"

c3="C"

c4="G"

nkodon=3

nb=3*nkodon
nfsayl=array(rep(0),nden)
nfsay2=array(rep(0),nden)
nfsayl2=array(rep(0),nden)
for (k in 1:nden){

# ilk dizi

bd1=matrix(rep(1),ncol=nb,nrow=n)

cat(" oFofl yaPenRAT A A
for (m in1:t){

for (j in 1:n){

x=runif(nb,0,1)

for (i in 1:nb){

ifelse

(X[(]<=0.00055, (bd1[j,i]=2),(bd1[j,i]=bd1[j,i]))
ifelse
(X[(]>0.00055&x[i]<=0.00110,(bd1[j,i]=3),(bd1[j,
=bd1[j.i]))

ifelse
(x[(1>0.00110&x[i]<=0.00165,(bd1[j,i]=4),(bd1[j,
=bd1[j.i]))

}
1

#ikinci dizi
bd2=matrix(rep(1),ncol=nb,nrow=n)
for (m in1:t){

for (j in 1:n){

x=runif(nb,0,1)

for (i in1:nb){

ifelse

(X[(]<=0.00055, (bd2[j,i]=2),(bd2[j,i]=bd2][j,i]))
ifelse
(X[(]>0.00055&x[i]<=0.00110,(bd2[j,i]=3),(bd2][j,
=bd2[j,i]))

ifelse
(X[(]>0.00110&x[i]<=0.00165,(bd2[j,i]=4),(bd2][j,
=bd2[j,i]))

}
1

cat ('\n",t, "generasyorsonra ilk dizi",bd1,\n",
t, "generasyon sonra ikindizi",bd2,\n")

Il oFoflyaPelill{AYRSY ¥
RSEAOGAY 2NI Yyl NP

nfark1=0

nfark2=0

nfark12=0

for (jin 1:n){

for (i in 1:nb){

ifelse
(bd1][j,i]<=1,(nfarkl=nfarkl),(nfarkl=nfark1+1))
ifelse
(bd2[j,i]l<=1,(nfark2=nfark2),(nfark2=nfark2+1))
ifelse
(bd1[j,i]==ba]j,i],(nfark12=nfark12),(nfark12=nf
rk12+1))

1

d12=nfark12/(nb*t)
dl=nfarkl/(nb*t)
d2=nfark2/(nb*t)
ksay12=3/4*log(1-4*d12/3)
ksay1=3/4*log(1-4*d1/3)
ksay2=3/4*log(1-4*d2/3)

}
Ord 6bA1A RATARS @S |
&l @ Pint NPhZ b

Jilk dizi ", format(nfarkl, width=2)\n",
"ikincidizi ", format(nfark2 width=2),'\n",
bAlA RATA | NI &aPyRI BT,
bA1TA RATA @S I NIt NPy

FENJEPEFOYPO ydzl £ S20GA
“\n"," ilk dizi ",format(dl,width=2y\n","
ikinci dizi",format(d2,width=2)Y'h","iki dizi
FIEN] PhIF2NNVINGPRMHIGAR

Tablo:2-Kontr ol Programé ile El de Edilen Sonu-1Iar
Birinci Deneme: 5] NRNYON 5SySYSyYy
0l Of tizsHd P e 11111111
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0l o0f dizsa Poe 111111

11

20 generasyon sonrailkdizi 11111111
20 generasyon sonraikincidizi111111111

20 generasyon sonrailkdizi 11121 |[A1A RATARS @S | NI f I NPy
131 al ePfl NP

20 generasyon sonra ikincidizi1 111 1| ilk dizi 0

111 ikincidizi O
AlA RATARS @S INIf|A1A RATA I NraPyRI n
nukleotida I @ Pt I NJP AlA RATA @S IINIflNPYR
ilk dizi 2 ydzZl £t S2GAR 2NJ yf I NP
ikincidizi 0 ilkdizi 0

AlA RATA N}apPyRI ikinci dizi0

AlA RATA @S FNIFEFNALTA RATA FEN)P
FIEN)JEPEFOYPO ydzl £ S]

ilkdizi 0.01111111

ikinci dizi O

AlA RATA FIENLIP non

TILAYOA 5SySYSY .S0AYyOA 5SySYSY

0l o0f tizsd P 111111 (ol of Hizka Pee 11111111

11 20 generasyon sonrailkdizi 111211123
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11 ilk dizi 2

AlA RATARS @S I NI f | ikincidizi O

ydzl £t S2AR al &Pt NP|AlA RAIT2ZA | NraPyRI

ilk dizi 0 AlA RATA @S I NYflNPYR
ikincidizi 0 nukleotid2 NJ y f | NJP

AlA RATA IN}aPyR! ilkdizi 0.01111111

AlA RATA @S I NIt N| ikincidiziO

FINLEPELIOYPO ydzl t S{ATA RATA FENLIP ndanmmm
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ikinci dizi0
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AlA RATA I NraPyRI
AlA RATA @S INIfLFN
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ilkdizi 0

ikinci dizi0

AlA RATA FIENJP

AT A
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ol o0f dizkH P ce 11111111
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AlA RATARS @S I NI I NPy
alePfl NP

ilk dizi 3

ikincidizi 1

AlA RAIT3R N} aPyRL

AlA RATA @S I N}XflNPYR

nukleotid2 NJ- y' f | NJP
ilk dizi 0.01666667
ikinci dizi 0.005555556

RATA FIENJP nodanmcec
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Abstract

Factorial experiments are camonly employed in agricultural researches as in other branches of applied
sciences. In these experiments, inferences related to the interaction are essential. However, many
researchers are still unable to analyze this type of experiment, and interpmesstiits in correct way.

This is because, researchers focus on interpreting main effects although there is a significant interaction
effect. Of course, meaningful main effects can exist even in the presence of an interaction, especially if
interactions dmot affect main effects. Therefore, it is extremely important to understand thoroughly that
in which situations only the interaction effect (s), in which cases only main effect(s), and in which cases
interpretation of the main effects will be able to maghil although interaction effect is significant. In

this study, evaluating factorial experiments have been discussed in detail especially in studies related to
animal science. It has also been focused on the importance of considering both statistimacainell
significance while interpreting the statistical analysis results.

Key words:Factorial experiments, interaction, main effect, effect size

INTRODUCTION

Due to some advantageous of the factorial experiments they are commonly conducted bis soehtis
researchers wishing to investigate the effect of two or more independent variables on a single dependent
variablealmostin all branche®f appliedsciencegYassinetal.,2002;Rochaetal.,2012;M e n d2019).

In factorial experiments, although evaluating the interaction effect is essential, it is noticeable that many
researchers only do consider main effects rather than interaction effects even if significant interaction
effect. And, it has been also fm&d that many researchers are still unable to analyze and interpret the
factorial experiments in proper way (Bezerra Neto et al., 2002; Yassin et al., 2002; Bertoldo et al., 2008a,
2008b; Mendek and YijJit, 2013; Meant ihenaction 2ffect(® ) . Ho
may cause crucial problems especially in the stage of interpreting the results and making inference. It is
becausevhenthereis a significantinteractioneffect,thefactorsaredependentandthus,the combinations

of the facors levels may affect the data in various ways (Siemiatycki and Thomas, 1981; Cardellino and
Siewerdt, 1992; Wechsler, 1998; Santos et al., 1998; Nogueira and Corrente, 2000; Bezerra Neto et al.,
200 2; Bertol do et £019)., 2008 a; 2008b; Mendek,

On the other hand, although trying to interpret the main effects are always not appropriate in the presence
of aninteraction(figure 1 and2), in somecasesinterpretatiornf the maineffectscanbe meaningfuleven

if interactioneffectis significant.Forexample considera studywhichwascarriedoutto investigateeffect

of two differentrationtypeson live weightgainof thelambsin two differentbreedsAnd supposehereis

a significant interaction between ration type and breed (ration typeed linteraction). For such cases,

since the effect of ration type on live weight gain will be different for the lambs in breed 1 and breed 2,
trying to makea generaktatement abouhe effectof rationtypeandbreedsseparatelymaineffects)will
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be misleading Thereforeasignificantmaineffectof therationtype doesnot necessarilyndicatethatlive

weight gain of the lambs who fed with ration 1 is significantly higher than that of the lambs who fed with
ration?2. In this casetherewill betwo simpleeffectsof therationtypes:theeffectof rationtypesfor breed

1 and the effect of ration types for breed 2. Since the presence of interaction means that the main effect is
not representative of the simple effects, the effect of the ration type should be compared for each breed
separately. As a result, when aearcher wants to know whether a factor has an effect at each level of a
secondactor,he/ sheshouldtestthesimpleeffects.lt is possibleo seethesesituationdrom theinteraction

plots (graph 1 and Zasily.

Graph 1. Interaction Plot for Live Weight Gain Gaph 2. Interaction Plot for Live Weight Gain

400 w Breed2 4y _m Breed2

450
440

440
420 .

430 L
400

Mean

420

Mean

380 ® Breed1
410

360
400

340 390

320 380 ®* Breed1
1 2

Ration Type
P Ration Type

The crossed lines on the graph gest that there may be a Ration x Breed interaction effect. However, it
should not be forgotten that the final result will be reached by hypothesis testing procedalee)P
(Star mer , 2004; Mendek and Yijit, 2hows3hat théva d e K ,
weight gains of the lambs in the breed 1 are higher when the first ration type is used. Conversely, the live
weight gain of the lambs in the breed 2 are higher when the second ration type is used. Therefore, the
desired live weight gasmwill not be achieved for such cases if the lambs in the Breed 1 feed with the
second ration and the lambs in the Breed 2 with the first ration type. Likewise, it can be understood from
the graph 2, the live weight gains of the lambs in the breed 1 aed Brare quite similar when the first

ration type is used or significance differences are not observed between live weight gains of the lambs in
both breeds when ration 1 is used in feeding the lambs. Live weightafdins lambs in the breed 2,
however are higher when the second ration type 2 is used. Therefore, the desired live weight gains will
not be achieved for such cases if the lambs in the breed 2 feed with the first ration and the lambs in the
breed 1 feed with the second ration. In this cisequestion of which ration type is better comes to your
mind. Or which type of ration should be used in feeding lambs in the breed 1 and breed 2? It depends on
the breed. That is why an interaction effect is also knowih dspends effect Thus, sincét can be able

to cause getting unreliable results and limit the generalizability of the results, it will not be convenient
trying to interpretthemaineffect(s)withoutconsideringheinteractionsf thereis a statisticallysignificant
interactioneffect(s).As it canbeeasilyseerin theaboveexamplestheycannotanswerthe questiorabout
whichrationtypeis betterwithoutknowingthebreedL e tagssmeresearchewantsto determinevhich

rationis thebestto lambsin breedl andbreed?. However supposéhatheforgotto includetheinteraction
effectandassessednly the maineffectof typerationandbreed.n thiscaseh e @nakéehis decisiononly

based on the main effects plots (Graph 3 arzkiw.

125



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!

Graph 3. Main Effects Plot for Live Weight Gain Grap 4. Main Effects Plot for Live Weight Gain

Ration Type Breed 450 Ration Type Breed
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Based on main effect plots, the researcher would choose the second ration for the lambs in Breed
1 because they each produce higher live weight gain (Graph 3). For the situation presented in
graph 4, the researcher would choose the first ration for tHeslanBreed 2. However, sintfee
interaction effects are significant for both cases, it will be quite misleading to reach such
conclusions. A main effect here is the effect of a factor on an interested variable (dependent
variable)i ignoring all other fators. Thereforea main effect for breeds says that there is a
difference between the breeds, regardless of ration types. Likewise, a main effect for ration types
says that there is a difference between the ration types, regardless of the breeds Besitaa

from graph 1there is clearly amteractioneffect here (P=0.000). As it is noticed from the graph

1, there is an obviously large change in the meaheofite weight gain for the breed 2, but not

for the breed 1. Actually, this is a good example for a case where both main effects will be
significant (P=0.000 and P=0.002) alongside interaction effect, but main effects are not
meaningful here (Starmer, 20Q Me 201k K ,

Although there is a statistically significant interaction effect, in some cases, it is possible to
interpret the main effects (for example, if there is no parallelism in the interaction chart, but one
level of a factor is always higher &@il levels of the other factor). However, in genéesbecially

there is a cross line on the graph) interpretation of the main effects will not be appmomase

of the presence of an interaction effect. As a result, when you have statisticaificasign
interactions, you cannot interpret the main effect without considering the interaction effects.
Likewise,whengraph2 is examinedit is alsoclearthatthereis a significantinteractioneffect. If

one tries to interpret the main effect of thedud without considering the Rasyon Type x Breed
interaction he or she will conclude that there is a significant difference between the means of the
live weightgainsof thebreedsregardlessf rationtypes.Thatmaybetechnicallytrueif averages

of the breeds are compared regardless of the ration types. However, this conclusion or approach
is only valid onaverageacrosgherationtypesbecausef thelargedifferencein thesecondation.
Thereforejt is nottrueateachrationtype. As aresult,to concludethatthe meansyenerallydiffer
across the breeds, regar dl e sHowewel, thereadrd some t yp
situations where the interaction does not affect the main effects. In such cases, interpretation of
the main effects can be meaningful (Graph 5 and 6). As it is well known that parallel lines in the
interaction plots indicate that there is no interaction effect while different slopes suggest that one
might be present. As it can be seen from the graph Singdre not parallel. This shows that a
significant interaction effect might be occurred. Although this graph is basically identical to the
graph 2, what makes the main effect of breed meaningful here, despite the interaction, is that the
firstb r e endadisalwayshigherthanthesecond r e déodbodtkrationtypes. Thereforet h at 6 s
a meaningfulmain effect hereandit saysthatthe lambsin the first breeddoesgenerallyhave
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higher live weight gain means, regardless of types of ration you feed the lambs. Therefore, it will
be useful to consider main effects as well in such cases although there is a significant interaction
effect. It is because if the main effects are ignoneslich cases, it might cause to ignore the fact
that the lambs in the first breed not only changed more, but started higher (graph 5).

Graph 5. Interaction Plot for Live Weight Gain Graph 6. Main Effects Plot for Live Weight Gain
500 Breed Ration Type
e Breed1 60 <
- 450
450 ) 40
e 430
.
e . §
2 =
=
400 410
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Hmg ®
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1 2 1 2
1 2
Ration Type

Therefore, it will be beneficial to keep in our mind that in cases where the interaction effect is significant,
it might be useful also to consider main effect(s) alongside interaction effect. As a result, if one has both a
significant main effect and a significant interaction, it will be useful does not assume the main effect will
meaningless. It may be important.

Oneof theotherimportantpointsneedto consideris theresearchershouldconsidereffectsizewhenthey
interpreting the results. That way, it will be possible to get information for both statistical and practical
significanceof theobservedlifferencesConsideringhe effectsizesfor interactionrandmaineffectsmight

help us to decide if the focusing on main effects is meaningful or not even if the presence of interaction.
Therefore, in this study we will discuss the factorial experiments with diff@enspective to show how

to we get more detailed and generalizable results. All discussions will be done based on three different
scenariogieneratedrom usingmeanandstandardieviationof arealdatasetwhichobtainedanexperiment
conducted to inveigate the effect of two factors (ration type and breed) on live weight gizimbs$.

MATERIALS AND METHODS

Material of this study consisted of random numbers generated from three normal distributed populations
with equal variances for two factors nagnehtion type and breed. Average and standard deviations of a
realstudywhich carriedoutto investigatethe effectof differentrationtypesonlive weightgainsof lambs

in two different breeds were used in generating ranciombers.

Since there are two factors namely ration type and breed following statistical models has been used in
analyzing data sets.

L

H+ oot 2+ (0 9

Where

L -igthe live weight gain of the kth lamb

H: General population ean
» 1 Effect of ith breed (1%, 2)
=DEffect of jth ration type (j%, 2)
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Effect of breed by ration type interaction

:ﬁandom error term

RESULTS

Results of factorial ANOVA for three experimental cases and interaction plots for ration type by breed
have been presented in Table 1, 2, 3 and figure 7, 8, and 9 respectively. How the results of the factorial
experiments should be interpreted and in witabes it may be meaningful to interpret the main effects
together with the interaction effect are discussed in detailed on these results. The question if interpreting
main effects might be meaningful despite a significant interaction effect rises dgpetiah both
interaction and main effect(s) are important. In order to answer this question we will focus on the results
of threescenariomamelycasel, 2, and3, respectively. Thatway, it will beableto possibleto give answer

of this questiormoreeasily andclearly.WheninteractionplotsandANOVA resultsrelatedto casel, case

2, and case 3 are evaluated together, it can be easily seen that interaction terms are significant for all three
cases. Letds beginlevaluate the results of case

1.1. Results d Casel.
Table 1. ANOVA Results for the first scenario

Source of Variation P-Value | Effect Size (Contribution) Total Effect Size
Breed 0.142 1.65 85.88
Ration Type 0.001 11.48

Breed x Ration Type Int.| 0.000 72.75

Note 1: Contribution stands for effect size values
Note 2: The effect size value of above 0.20 is generally evaluated as practical significant as well
Figure 7. Interaction Plot for Live Weight Gain for Case 1
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Forthecasel, bothinteractioneffect (P=0.000)andmaineffectof RationTypearesignificant(P=0.001).
Thatmeanseffectof RationTypeonweightgainof thelambsvariesdependon RationType.In this case,

it will not be appropriate to evaluate effect of Breed and Ration Type separately. The effect sizes related
to the interaction and Ration Type are another indication that it is not appropriate to interpret the main
effects separately. As can be sdéem the ANOVA table, effect size value of interaction (72.75%) is
obviously higher than that of the Ration Type (11.48%). Therefore, 72.75% of the variation in the weight
gains of the lambs can be explained by interaction while only a little part ofimarian be explained by

the Ration Types. This result is also one of the important indicators that interaction effect is both
statistically and practically significant and it shows that interpreting main effects will madreéngful.

1.2. Results of Case.

Table 2. ANOVA Results for the second scenario

Source of Variation P-Value | Effect Size (Contribution) Total Effect Size
Breed 0.002 3.92 66.48
Ration Type 0.142 27.26

Breed x Ration Type Int.| 0.000 35.30

Figure 8. Interaction Plot for Live Weight Gain for Case 2
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When ANOVA table related to case 2 is examined, it is seen that the interaction effect is significant as in
the case 1. However, interaction plots for case 1 and case 2 show a little bit differens.patterms
because, in the case 1, while the effects of interaction and Ration Type are signifithetcase 2,
however, the effects of the Breed and interaction are significant. However, since there is a cross line in
both charts (figure 7 and 8), nreaf one level of one factor will always not higher in both levels of the
otherfactor.As canbeseerfrom the ANOVA table,effectsizevalueof interaction(35.30%)is still higher
thanthatof theBreed(27.26%).This is alsooneof theindicatorsthatinteractioneffectis bothstatistically

and practicallysignificant.
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1.3. Results of Case.
Table 3. ANOVA Results for the third scenario

Source of Variation P-Value | Effect Size (Contribution) Total Effect Size
Breed 0.000 2.34 96.33
Ration Type 0.002 86.29

Breed x Ration Type Int.| 0.000 7.60

Figure 9. Interaction Plot for Live Weight Gain for case 3
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WhenANOVA tableandinteractionplot relatedto case3 areexaminedit is seerthattheinteractioneffect

is significantasin thecasel andcase2. However,interactionplot for case3 is obviouslyshowsa different
pattern.As it canbeseerfrom theinteractionplot, meanof thefirst breedis alwayshigherthanthesecond
breedds for bot h r aretingoohthemgimpesfect. might beenreaningiut imsuch cases e r p
evenpresencef significantinteractioneffect. The obviouslyhigh effectsizevalueof the Breedis another
indication that especially interpreting the main effect of the breed might be meaningful. It is because; the
breedcanexplain82.69% of the variationin thelive weightgainsof thelambs.However,very small part

of variation(only 7.60%) in the weightgainsof thelambscanbeexplainedy theinteractionterm(despite
presence of a significant interaction effect). This amount of variation is not evaluated as practically
significant. Therefore, it will be beneficial to keep in our mind that in cases where the interaction effect is
significant,it might beusefulalsoto considemaineffect(s)alongsidanteractioneffect.As aresult,if one

has both a significant main effect and a significant interaction, it will be useful does not assume the main
effect will meaningless. It may beportant.
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DISCUSSION

Because of different advantages of the factorial experiments, they are commonly used in agricultural
researches as in other branches of applied science. One of the biggest advantages of the factorial designs
is that they allow researchers t@kofor interactions between the factors (Wu and Hamada, 2000; Lewis

and Dean, 2001,; Collins et al ., 2010; Mendek, 2C
havehightestpowerevenif theyhaverelativelyfew observationperexperimentatonditionor sub-group

and provide extra information which cannot be obtained when using single factor designs. Although
importantadvantagesef factorialexperiment®versinglefactorexperimentsmanyresearcherstill unable

to analyze factorial experiments, interpret and the present the results in correct andwHicient

In practice, especially in the agriculture and biological scirased studies, one of the most frequency
questiongo statisticiangs thatwhentheinteractioneffectis significant,whetherthe maineffect(s)canbe
interpreted or not. In the statistician point of view, if the interaction effect is significant, in this case, the
interpretation of the main effects is meaningless. Since presenti@iction effect indicates that the
effectof onefactordepend®ntheotherfactor(s),andthusit will notbeappropriaté¢o evaluatanaineffect

of eachfactorseparatelyThisis becausét will bedifficult to makea generaktatemenaboutthe effectof

a factor when the size of the effect depends on the level of a second factor. When an interaction is large,
the corresponding main effects have very little practical meaning. Consequently, when interaction is
present, the main effects of the farst involved in the interaction may not have much meaning. As it is
statedby De GonzalesaandCox (2007)interactionis oneof thefundamentatonceptof statisticalanalysis

of factorial experiments. Establishing the presence or absence of interactionensakey to correct
interpretation of data. Therefore, since the presenceéntefaction between the factors limits the
generalizability of main effects, it will not be appropriate focusing on main effects when there is a
significant interaction. If the interaction is present, there is an indication that the differences among the
levels of a ctor depend on the level of the other factor (Chew, 1976). However, due to the difficulty and
inability of the researchers to interpret results of factorial experiments, erroneous inferences about the
effectof treatment®nresponsevereobservedBezeraNetoetal.,2002).CardellinoandSiewerdi(1992)

reported that a comparison of marginal averages without considering possible interactions is an example
of suchanerror.Bertoldoetal. (2008a)notedthat 72%of thepublishedstudiedn thefactorialexperiments

were incorrect when tests of average comparison were conducted. They reported that the reason for this
problem was that the significant interaction effect was ignored and the factors were evaluated separately
(Rocha et al., 2012). As Silva (199reported that for experiments designed in a factorial scheme,
conclusion to be drawn will be changed depending directly on the presence or absence of interaction. If
ANOVA results show nosignificant interaction effect, in this case, complementary qutoes of the

main effects of factors are carried out, and the effect of the interaction is disregarded (Perecin and
Cargnelutti Filho, 2008). However, in the presence of significant interaction, an evaluation of the results
requires a comparison of thevéds of a factor inside the fixed levels of another factor (Nogueira and
Corrente, 2000). In other words, the inferences about one of the factors depend directly on the level of the
other factor (Rothman et al., 1980; Rocha eRéil1?2).

As a result, thdactorial experiments are the only way to discover interactions between variables. The
presencef interactionshowshowthefactorsor independentariablesvork togetheiin termsof impacting

the dependent variable. In other way, the presence of a significance interaction indicates that the effect of
one factor depends on the level of the other factor. Therefore, including interaction terms in model is
extremely important since it pvimes the researcher with a better representation and understanding the
relationship between the dependent and independent variables and helps explain more of the variability in
thedependentariable.An omittedinteractioneffectfrom a modelwherea nomegligibleinteractiondoes

in fact exist may result in a misrepresentation of the relationship between the independents and dependent
variables. It could also lead to a bias in estimating model parameters. However, it will not always be a
correct approacto think that the main effects will not have any meaning in cases where the intesaction
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significant. As shown in case 3 above, in some cases the interpretation of the main effects may be
meaningful, despite a significant interactieffect. Of course, when deciding on this, it should be
remembered that ANOVA results, interaction plots and effect size values should be evaluated together.
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Abstract

The aim of most of the models developed in statistics is to reveal theeff@aseelationship between the
variables under study. At thstage of revealing the causéfect relationship, it is expressed in a
mathematical model as a combination of explanatory variables that are thought to have an impact on the
expected value of the response variable(s) in question. The answer to thenguiesti@t kind of model

this model should be varies depending on the structure of response variable, the type of explanatory
variableeffectsandwhethertherelationshipis linear or not. Hierarchical Linear Modelsare usedinstead

of General Linear Modslwhen the variables are not continuous or normally distributed, the dependent
variable or variables to be examined are correlated and there is clustered or hierarchical(nested) data.
Hierarchical Linear Models are very important because they can be apmielata with clustered or
hierarchical structure and can better reflect caweféect relationships. Since the assumption of
independence of observations, which is one of the assumpfitires classical linear regression method,

is broken for data withlastered structure, Hierarchical Linear Models are applied to such data. HLM
wasappliedwith a level 3 datasebf blood parameterof peoplein differentpatientsn differenthospitals

and in different cities. For this application, HLM for Windows 6.08 Student Version was used and 4
different models were created and when these models were compared with each other, it was seen that
Model2 had a better fit. As a result, ignoririge clustered effect when analyzing data with a clustered
structure may lead to erroneougerences.

Key words:Hierarchical Linear Models, Multilevel Models, Clustered Data
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Abstract

Anoutlier canbedefinedin thedatasciencditerature asa valuethatis abnormal deviantor incompatible

with the data set to which it belongs. Outliers can greatly affect the prediction performance of machine
learningtechniquessoit is importantto detectandevaluatehemappropriately. DBSCANDensityBased

Spatial Clustering of Noisy Applications) iscammonly used outlier detection technique. DBSCAN is a
clustering algorithm that brings together points that are close to each other, while identifying points that
are not close to any cluster as outliers. In this study, we aim to detect to outlieriesuntr dairy
productionin EuropeanareasbyusingDBSCANalgorithm.Thedatasebbtainedrom EUROSTAToONsist

of amount of dairy production in 35 European countries from 2016 to 2021 years. The results of the
analysis indicate that a structure with 2 clusters and 2 outliers for the values Eps=1 and MinPts=5 is
obtained. While 28 countries in Cluster 1 ahdountries in Cluster 2, Germany and France remained
outside the cluster as outliers. Turkey, Poland, Italy, England and Netherlands are located in Cluster 2.
The rest of European countries are in cluster 1. In terms of the amount of milk picked ugrinsnpér

year, the average for Cluster 1 is 1.914,50 and the average for Cluster 2 is 12.574,83. The outliers for
Germany and France are 32.222,83 and 24.590&5hectively.

Key words:Densitybased clustering, Outlier analysis, Data mining, Dairy yield

INTRODUCTION

An outlier canbe definedin the datasciencditeratureasavaluethatis abnormal deviantor incompatible

with thedatasetto whichit belongg(Sikder& Batarseh2023).To detectanoutlier, we canusestatistical

detection methods and clustering analysis techniques (Thang & Kim, 2011). There are many statistical
methods and tests for outlier detection such as Dixon, Rosner, Discordance, Grubbs and Walsh tests. In
addition, outliers can be also identifieising graphical methods such as Bdot, G Q plot and run
sequence graph (Alpar, 2017; Singh & Upadhyagap).

The statistical detection methods first determine the probability distribution function of the data set and
then test whether any data pamgenerated by the model. These statistical methods are generally model
basedechniqueghatearlyfind thedistributionof thedatalaterassesghefit betweerthedatasampleand

the model. If the probability of the data point being generated kyntloidel is low, the data point is
accepted as an outlier (Das & Naya®]13).

In addition, graphical methods such as ot are widely used to detect outliers. Bawts characterize
a sample using the quantiles and the interquartile range (IQR£313, which covers the central 50% of
the data(Krzywinski & Altman, 2014).We canconsiderthat a datapoint is anoutlier if it is lower than
Q1 — 1.5 x IQR or higher thar@3 + 1.5 x IQR (Figurel).
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EXPLANATION

500 Number of values
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Smallest value within 1.5 times
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25th percentile

®  Outside value -Valuz i3 >1.5 times and
<1.5 times the interquartils range
bayond either 2nd of the box

Figure 1. Detection of outliers with box plot graph

Nowadays, clustering analysis techniques, including debsi#gd clustering (e.g. DBSCAN) and
distancebasedtlustering(e.g.k-means)areoftenusedfor outlier analysigCharu,2019).In densitybased
clustering techniques, a data point is considered an outlier if it is located in an area of lovdebgiyt,

i.e. isolated from the rest of the data. Objects are defined as outliers by calculating the inverse of the
surrounding density (lui et al., 2019).

The aim of this study is to detect outlier countries for dairy production in European areas by using
DBSCAN (DensityBased Spatial Clustering of Applications with Noise), one of the debaggd
clustering algorithms.

MATERIALS AND METH ODS
Material

The dataset obtained from EUROSTAT consist of amount of dairy production in 35 European countries
from 2016 to 2021 years. The European countries included in the study are Albania, Austria, Belgium,
Bulgaria, Croatia, Cyprus, Czech Republicerinark, Estonia, Finland, France, Germany, Greece,
Hungary, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Montenegro, Netherlands, North
MacedoniaNorway, Poland,Portugal Romania Serbia,Slovakia,Slovenia,Spain,SwedenSwitzerland,

Turkey am the United Kingdom. Countries with missing values (Iceland, Liechtenstein) and those
presentedby regionratherthanby countryareexcludedrom the study.Dairy productionis givenin 1000
l'itres per year. Dat a i nc lapphwed daides EEOROSTAZA2K. col | ec |

Methods
Statistical Analysis

All statistical analyses are conducted WRIstatistical language (version 4.2.1; TRd&-oundation for
Statistical Computing, Vienna, Austria; https://wwapnoject.org). Thedbscafi, "fpc', "dplyr* and
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"ggplot2' packages are used to obtain the results. One of the dbasiy techniques, the DBSCAN
algorithm is used for detecting outlier countries for dairy production in European areas. Cluster structures
are examinedby determiningeps (s-radius) andvlinPts (minimum number of points) values. Silhouette
analysis is performed to determine the separation distance between the clusters obtained. The silhouette
coefficienttakesavaluein therange]-1, 1]. Thecloserthis valueis to +1, the greatetthedistancebetween
neighbouring clusters. All data are standardised prian#édysis.

Densitybased Cluster Techniques

Cluster analysis is a technique that classifies similar observations into a set of clusters by cotis&dering
observation values of the variables (Sinharay, 2010). There are several approaches for clustering analysis,
including densitybased clustering, distanbased clustering, hierarchical clustering, and mbdskd
clustering. Densitypased clustering ¢hniques are often used for outlier detection. In dethsised
clustering, a data point is considered as an outlier if it is found in an area of low data density, i.e., it is
isolated, and there are not many surrounding data points (Altunkaynak, 20t9pdbas are identified

as outliers by calculating the inverse of the surrounding density. The most commonly usedbdsesity
techniques are DBSCAN, OPTICS (Ordering Points to Identify the Clustering Structure) and DENCLUE
(Densitybased Clustering Algahm). The DBSCAN algorithm has several advantages over other
algorithms, such as the ability to detect groups of irregular shapes and sizes, resistance to outliers, and
relativelylow computationatomplexity(NowakB r z e z& XEs rk &K 7).DBSCAN algorithmmakes
clustering by taking into account the distances between points and the densities of data points at a certain
distance (Ester, Kriegel, Sander, & Xu, 1996). In the DBSCAN algorithm, a pdénselected, and the

input parameterarethe proximity radiusEps(s-radius)andthe MinPtsvalue,which specifiehow many
membemeighbourgo considerln this algorithm,if thereareasmanyor moreobjectsasthe MinPtsvalue

within thedeterminedEpsboundariesit is calledthecorepoint, otherwiseanothemp-pointis selectedand

the same process is repeated. The process is terminated when there is no more data entry to any cluster. If
there is still data not assigned to any cluster after the assignment process is finished, it is darsidere
outlier (Ester & Wittmann, 1998). One of the main challenges in using this algorithm is determining the
proximity radius. If too small a value is selected, many data points that are not outliers (around a dense
region) will have low density and willdbdetermined as outliers. Conversely, if the radius value is chosen

too large, many points will not be regarded as outliers as they have very similar densitieputiam

(Lar a, Lizcano, 2B2)mp ®r e z, & Soriano,

RESULTS

In the study, the data aemalysed with the DBSCAN method. The analysis continued By 1 and

MinPts= 5 to determine the ideal cluster structure and to detect outliers. Whepggeaph in Figure 2

is analysed, it is determined that the Eps value made a break aroundeforEh¢he Eps value is set as 1

and the results are evaluated. When the silhouette graph in Figure 3 is analysed, the silhouette coefficient
is obtained as 0.75.
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Figure 3. Demonstration of cluster structures using silhouette analysis

As a result of the statistical analysis, a structure with 2 clusters and 2 outliers is determine&psrthe

1 andMinPts= 5 values. There are 28 countries in Cluster 1 and 5 countrieasteCP. Figure 4 shows

that Albania, Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland,
GreeceHungary,Ireland,Latvia, Lithuania,LuxembourgMalta, MontenegroNorth MacedoniaNorway,
Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden and Switzerland form Cluster 1, and Italy,
Poland, Turkey, the United Kingdom and, the Netherlands form Cluster 2. France and Germany are
identified as outliers and are not included iy group.
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Clusters derived by Density-Based clustering techniques
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Figure 4. Cluster structures and outliers obtained by the DBSCAN algorithm

The average amount of cowds mil k col20H¢000i)isf r om
1.914,50 and for Cluster 2 it is 12.574,88@Q It). Analysing the outliers for Germany and France, the
average for Germany is 32.222,83 and for France 24.590,67.

DISCUSSION AND CONCLUSION

Bilgin and ¢amurcu compared the cluster structur
densitybasedlusteringmethodsandtheK-MeansclusteringmethodusingsyntheticdatabaseAs aresult

of thestudy,DBSCAN andOPTICSalgorithmswerefoundto be moresuccessfuin detectingoutlier data

compared to the KMeans algorithm. In this study, Germany and France were identified as outliers by
using the DBSCAN algorithm for outlier detection algorithm. In 202821, the average amount of cow

milk collected from farms is significantly high#ran the cluster averages for these two countries (Bilgin

& ¢amurcu, 2005) .

Outlier analysis is extremely important in statistics in terms of test assumptions and reliability of results.
Densitybased clustering is the most widely used clustering technigth the best results in outlier
detection (Akeén, 2008) . As a result of the study
productionin thesecountriess foundto be highcomparedo otherEuropearcountries By expandinghe

scope of tk study and increasing the number of data, the differences and similarities between the data
groups can be better identified. In order to evaluate the consistency of the results, it is recommended to
performperformance&omparisonsisingotherdensitybasel clusteringtechnique®n largedatastructures.

The study serves as an example of the use of data mining methods in the detection of outliers in the field

of veterinary medicine and contributes to the literature irfigich
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Abstract

Death can be defined as the destroying of human physiological and mental functions. Knowing the causes
of death provides information on many issues, including health systems, levels of development and the
epidemiologicaktatusof diseasedn this study clusteranalysisis performedoy usingdatafromthe TUIK

database for the years 20@®17, including the causes of death for 81 cities. In the study, clustering
analysis, a data mining method, is aimed to group the cities according to their similarities by considering
the causes of death. For this purpotdes KKmeans clustering technique is used. This technique is one of
the nonhierarchical clustering techniques. Elbow method is used to determine the optimum number of
clusters. As a result of the analysis, 81 cities formed a structure with 3 clusters. aree#6 cities in

Cluster 1, 14 cities in Cluster 2 and 1 city in Cluster 3. Istanbul creates a single cluster separately from
other cities. 14 cities including large cities such as Konya, Adana, I1zmir, Bursa, Antalya, and Ankara are
locatedin Cluster2. Theremaining66 cities are createdClusterl with thelowestnumberof deathsWhen
analysing the number of causes of death by cluster, the highest number of deaths for all causes occurred
in cluster 3. Then deaths occur in Cluster 2 and least in Cldstéop 3 causes of death in Turkey are
diseases of the circulatory system, benign and malignant tumours and diseases of the respiratory system.
In orderto generaliseof theresults,it is recommendethatstudiesare carried out usingotherhierarchical

and nonhierarchical clustering techniques and the inclusion of diffevanibles.

Key words:K 7 Means, Data mining, Causes of death

INTRODUCTION

Death in gener al means that the body ers20ldelpri ved
the field of health, the collection and statistical analysis of mortality rates is an important indicator for
determining the level of health of a society (Bolat & Lorcu, 2009). The determination of the nofmber
deaths provides informatiomahe level of the health care systems in the countries and on the areas in
whichtherearedeficiencieslt alsoprovidesinformationonthemaincause®f deathandthefactorswhich

have an impact on the structure of the population. In underdevelopatties, mortality rates among
young people are high and Iife expectancy is | ow
i nsal, 2021).

The determination of mortality rates provides information about the functioning of the health system of
countries. It also emerges as an important factor in countries health planning. Knowledge of diseases that
cause death is important for the development of preventive and therapeutic services. It also enables the
development of regional health policies by itiigtng which types of disease are most prevalent in which

regions. In developed countries, these statistics are collected and shared with the World Health
Organization (WHO) (Akturan, G¢egmeK, ¥mer , Bal and ¢
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Cause®f deathcanbedueto avarietyof causessuchasdiseasesf therespiratorysystemthecirculatory
systemthenervoussystemandtheendocrinesystenmWhenanalysighe cause®f deathin Turkeybetween

2009 and 2016, diseases of the circulatory system are the most common cause of death. Tumours come
second and respiratory diseases third (Yal-éen &
Turkey according to their similarity in terna$é the number of deaths by means of thigans clustering

method.

MATERIALS AND METHODS
Material

The study used the number of deaths due to diseases of the respiratory system, the nervous system, the
endocrine system, the tumour system, the circulatory system and injuries in 81 cities in Turkey for the
years2009i 2017 .Dataareobtainedromthecawseof deathstatisticdn theTUIK databasé T | R0R3).

The study population consisted of 81 cities and no city is excluded (Mable

Table 1.Data used in the study
Year Region Cause of Death
Circulatory system diseases
Respiratory system diseases
Tumours
20097 2017 All Cities (Turkey) Nervous system diseases
Endocrine system diseases
Injuries and Poisoning
Other causes

Methods
Statistical Analysis

All statistical analyses are performed with R statistical language (version 4.2.1; The R Foundation for
StatisticalComputing,Vienna,Austria; https://www.rproject.org) The"readxl", "factoextra","ggfortify",

"clusterR" and "ggplot2" packages are usebtain the results. The-Kleans clustering technique, one

of the nonhierarchical clustering analysis techniques, is used in the study. Elbow method is used to
determine the optimum number of clusters. The Euclidean distance, which is frequentlysiadib#) is

used to determine the distance matrix (Akén, 200

included in thaanalysis.
Cluster Analysis

Clustering is the process of dividing irregular
Clustering techniques are subdivided into hierarchical, partitioned, déasieg and moddélased
clustering techniques. Hierarchical clustering téghes are also divided into two according to the
direction of the merger: aggregation and partitioning techniques (Ferreira & Hitchcock, 2009; Murtagh &
Legendre, 2014). Hierarchical clustering techniques are determined the number of clusters by examining
the dendrogram graph. In other methods, the number of clusters is determined by optimal cluster number
determination techniques. Clustering methods use distance matrices such as Euclidean, Minkowski and
Canberra to determine the distance between objetsetjuation for Euclidean distance is given below
(Abdulhafedh, 2021; Altunkaynak, 2019).

holx, Y) = MW 1)
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K-meanss oneof the partitionedclusteringmethodsOtherpartitionedclusteringmethodsareK-medoids

and CLARANS (Clustering Large Applications based on Randomized Searom@als tries to classify
observations into clusters that are separated from each other. Thus, observations within the same cluster
can form a homogenous group. Thenkans kyorithm starts with a randomly selected cluster centre for

each cluster and then performs iterative calculations to optimise the positions of the centres (Kassambara,
2017).

RESULTS

In this study,the number of deaths according to their causes forahesy2009 2017 are analysed with
theK-MeanstechniqueWhenthe Elbow methodis applied,it is seenn Figurel thattheoptimumnumber
of clusters is 3, which is the breakipgint.

Optimal number of clusters

=
=]
S

2001

Total Within Sum of Square

1 2 3 4 5 [} 7 8 9 10
Number of clusters k

Figure 1. Determination of the optimal number of clusters usinggiew

After the number of clusters is determined as 3, the structure in Figure 2 is obtained witM#an¥
clustering technique for the@uster structure.

Clustering of province in Turkey by cause of death
2009-2017 Years

42°N-
41°N -
Clusters
l 1

2
B

40°N -

39°N -

38°N -

36°N -

25°E 30°E 35°E 40°E 45°E
Resource: TUIK (Turkish Statistical Institute)

Figure 2. Cluster structure obtained with-iMeans clustering technique
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When the cluster structure obtained by tHévleans technique is examined, it is seen that there is a 3
dimensional structure and 66, 14 and 1 cities in dimensions. Istanbul, the most developed city in Turkey,
is not in the same cluster as any other city.

Table 2. Classification of cities according to the cluster they are located in

Clusters Cities

Adéyaman, Af y on k a rAavni
Aydébni,l eci k, Bi nge°l ,
tanakkal e, tankér é, q
Edirne, El azéj, Er zi
Giresun, GéimegKhane,
Kastamonu, Kérkl ar el

1 Mal at ya, Kahr amanmarh

Nev k &h i Ordu,Rize,SakaryasSiirt, Sinop,
Sivas, Teki r daj , TrabZow, k &unceli,
k anl é&ur VaaYozgatKoaduldakAksaray,
Bayburt, Kar aman, Keé
Barteén, A rYdlavdykaanr, a IKiliskd, é
Os mani zce , D¢
Adana, Antalya, Gazia
2 Hatay, Mersin, Kayseri, Kocaeli, Konya, Manis:
Samsun, Ankara, |zmir
3 Istanbul

S T C

Table 2 shows in detail which cities are in the same cluster with each other in terms of the number of
deaths. Large cities such as Konya, Bursa, Ankara, Izmir, Adana and Kayseri are in Cluster 2.

Table 3. Average number of cases in clusters by cause of death

Cause of Death Cluster 1 (h=66) Cluster 2 (h=14) Cluster 3 (h=1)

Circulatory System 8634 35765 178281
Tumor 4011 18900 122711
Respiratory System 2303 9069 49410
Nerve 833 3965 24247
Endocrine 1172 5046 26404
Injury and Poisoning 939 4538 18007
Other 3093 13084 78111

Data are expressed as mean.

The averages for the causes of death and cluster structures are given in Table 3. When the arithmetic
averages of the cluster structures according to the causes of death are examined, it is seen that the ranking
of the circulatory system, respiratory syafenervous system, endocrine system, tumour, external injury
andpoisoningandthenumberof deathglueto othercausess in theform of Cluster3 > Cluster2 > Cluster

1. Istanbul has formed a cluster of its own, with a population of around 15 million. YMbesverage

number of deaths in Istanbul is examined, it is seen that the highest number of deaths occurred from
circulatorysystemdiseasesvith 178.281people followed by benignandmalignantumourswith 122.711

people.
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DISCUSSION AND CONCLUSION

Whensimilar studiesvereexaminedEmik and¥ n adrriedoutanepidemiologicahnalysisof thedeaths,
theyfoundthatthe majority of deathsn Turkeyarecausedy diseasesf thecirculatorysystemfollowed
by tumours. These esul t s support the results of our study
report,3 million peopledie eachyearfrom respiratorydiseased-dlowever respiratorydiseasearethethird
leadingcauseof deathworldwide. Accordingto theresultsof our study,diseasesf therespiratorysystem
are in third place in terms of ©2019. number of dealtl

Knowledge of the causes of death is essential for the evaluation of the development of countries health
care systems and for the i mprovement of the syst
study,81 citiesformeda 3-clusterstructure Theresultsshowthatlargecitiestendto bein thesamecluster.

66 citiesarein thesameclusterandarefoundto besimilarin termsof thenumberof deathsThecirculatory
system is the most common cause of death in cit
Kayseri,whereagricultureandindustryaredevelopedfollowed by tumours.Industrialwastesarethought

to beeffectivein theseresults( D ¢ n A latr u Kaygajdyrakk a & Acar,2012).In termsof all causes

of death Istanbulis foundto havethe mostdeathsin orderto generalisef theresults,it is recommended

that studies are carried out using other hierarchical aneéhiesarchical clustering technigques and the
inclusion of different variables.

References

Abdulhafedh, A. (2021). Incorporatingrkeans, hierarchical clustering and pca in custoegmentation.
Journal of City and Developmen{(13, 1230.

Akén, Y. VEri(madeénhcilijinde k¢mel emMdansatagor i t mal a
i niversitesi [/ Sosyal Bilimler Enstit¢s¢eg [/ Ekon

Akturan,S.,G¢ mPBk¥ me¥ .B,a |l a H.d&eEzenlerA. K. (2019).T | Kwirilerineg® Tegr ki ye' de
2009 ve 2016 yeéell ar e ar alkoduralh Médical Journalm@)p9¥lénl ar & v

Altunkaynak, B. (2019)V e r i madencilijJi y°nt®endlkirn Yay&nuouglgak ;
Bol at , B. A, & Lorcu, F. (200 Nnonviakk | @ ;aat ggreg eel €°
il i kKkininKstnzrebelhmesiiver sitesi?2),kK4l132t me Fak¢l t es
D¢ndar M. k., Allrtakknd &j.,, HK.ar ,Ka/ygal&d Acar , A. (20

ajér met al d ¢ z e $dkarya University Jouenhl ofIStiemae ()@ 6sl 2. .

Emik,K. Y., & ¥ n aAl E.(2019).20092016Y € | | alrs & rkd ay¥el 6¢;drel kpidemiyolojikY® n d e n
Kn c el ¥e¥nhesBildirim Sisteminin¥ n e mdurnalof IstanbulFacultyof Medicine, 82(3), 149
155.

Ferreira, L., & Hitchcock, D. B. (2009). A comparison of hierarchical methods for clustering functional
data.Communications in Statisti<Simulation and Computation, 33, 19251949.

Kassambarai. (2017).Practical guideto clusteranalysisin R: Unsupervisednachinéearning(Vol. 1):
Sthda.

Murtagh, F., & Legendr e, P. ( 2 Oldstéring meihedr whicts hi e
al gorithms i mpl e neumal of tlsgifidatios, IB),1274298.r i on ?

¥ z eHr (2017).Yenit € teknolojilerb a] | a e mhag édEmEBeyY® | ¢-megr - evesi nde
dej er | eSosgalBilmerEnst it ¢s ¢,

Tepet ak, M. , Arsl ant ak, D., -20LNns¥él | aAr.é (Ar0a2slé) i
Nedenl erinin T KK VeOsmangaeri GT@p25®R@cgl esnmeds.

0

I

|
T, KK, B. K. (2023). ¥I| ¢m Ntpds/dad.tuikigevitrat i st i kIl er i . I
Yal - én, M. , & Kaan, K. (2019) . T¢rkiyedde solou
k ¢ me nmel eri Afgonn&ekabhmesei |, ni ver sitesi Fen Ve

| e
19(3), 756761.

144


https://data.tuik.gov.tr/

IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!
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Abstract

The study focused on the relationship between lactation lengthda&80/ilk yield, actual milk yield and

peak remaining days from milk yield characteristics, and service period, dry pangsmination per
conceptiorandcalvinginterval fromfertility traits, aswell astheinfluencingfactorssuchascalvingage,

lactation number, birth season, and birth year. When the MDS results were examined, it was discovered
that all the traits had close Euclidean distances from each other, save for the birth season and birth year.
As a result of MDS analysis? Bnd Stres Coefficient were calculated as 88.4% and 0.099, respectively.
Consequently, the selection direction was tried to be identified by determining the milk yield and fertility
traits and the relationship between these traits and the influencing factorgthtbe MDS analysis and

it was concluded that the MDS method could be employed ifetdis

Keywords:305day milk yield, multidimensional scaling analysis, prediction, dairy cows

INTRODUCTION

The milk yield and fertility traits are the most signifitanpics that researchers studying on animal
improvement have focused on in recent years (Betrgl, 2007; Khalidet al.,2007; Kuthuet al.,2007;

Gen - and Soysal ,etaR,Q0R1]. Ther2ford, the studiestinghe kterature have aimed to
improve milk and fertility parameters in future generations and to identify the influencing factors and to
identify the environmental and genetic factors that affect milk yield and fertility traits in livestock (dairy,

cattle, sheep, goat, buffalo, et@articularly dairy cattle, and to determine the relationship between them

(Van Vleck and Henderson, 1961; Ashmasiyal.,1 9 8 5 ; Mendes and Akkart al 2
2021). The proper implementation of these works depends on keeping the yield swbnasdigree

regularly. Many environmental factors affect milk yield and fertility traits. The factors, such as age,
lactation number, birth season, calving year, calving month, calving age, and farm size are the most
significantones.Theprecedingenvironmentafactorsdirectly or indirectly affectthemilk yield traits,such

as overall milk yield, 30%lay milk yield, peak milk yield, and lactation length, as well as fertility traits,

such as service period, dry period, and insemination per conception €Dlaki , 1999; Debat
Katharina, 2000; David and Paul, 2004Qdg&ket al, 2007; Zhengt al. 2009; Gen- and Me
In recentyears severamathematicahndstatisticalmethodshavebeenfrequentlyutilized to identify these

effects. The identification of the milk yield and fertility traits, as well agrifieencing factors with these

methods, will improve the efficiency in breeding improvement, and it will be utilized in later studies.
Thereforethe MultidimensionalScalingMethod(MDS) hasbeenusedfrequentlyin recentyears(Kruskal

and Wish, 1978; Bap éat & ,r2000; Borg and Groene?Q05).

MDS is one of the statistical methods that is used to determine the correlation between the variables by
utilizing the distances in cases where the correlation between the traits is not known exactly but the
dst ances between them can be calculated (¥zdamar
between variables represented in-dirkensional space by displaying them very close to their original
positions i n a | ess d i meahspace Mvbeh thdsé fewatures df MDS ae é)
evaluated, identifying the distances of the milk yield and fertility traits, as well as the influencing factors,
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wi || constitute the framework of etadhe QUOOODYy VKA u:
Mendek, 2018; Gen- and Mendek, 2021) .

Therelationshipbetweeriactationlength,305-daymilk yield, actualmilk yield, peakmilk yield andpeak
remaining days from milk yield characteristics, and service period, drying period, insemination per
conception, and calving interval from fertility traits, as well as the influencing factors such as calving age,
lactation number, birth season, andibiyear were determined through MDS method. The main purpose
of this study is to investigate the relationships among the milk yield and fertility parameters by using
multidimensional scalingechnique".

MATERIALS AND METHODS

Thematerialof thestudycortaineddatafrom 2936lactationrecordsof Holsteindairy cattleraisedoetween

2011 and 2019 on a private enterprise, a member
recordsconsistedf thevariablesof lactationlength,305-daymilk yield, actualmilk yield, peakmilk yield

and peak remaining days from milk yield characteristics, service period, drying period, insemination per
conception and calving interval from fertility traits, as well as the variables of calving age, lactation
number, lrth season and birtyear.

While preparing the data, animals whose numbers were less than 100 in the groups of year and lactation
number aswell asanimalsthatwereseparateffom the herddueto thereasonsuchasstillbirth, abortion,
diseaseor disability wereexcludedrom the evaluation Animalswith unknownmaternakndpaternakear

tags were also excluded. Animals with a lactation length longer than 550 days and less than 220 days, as
well as those with a calving age less than 20 months fdirgiidactation and greater than 40 months, as

well as those remaining outside by adding 12 months to the previous lower limit and 14 months to the
upperlimit in successivéactationsvereexcludedrom theanalysisHowever thosewith calvingintervals

less than 310 days and more than 550 days were not utilized as an observation value (Kumlu and Akman,
1999).

The MDS aims to obtain a graphical result by analyzing the distances and differences between n points in
apdi mensi onal depas ®ell as3heir péoXimitg tp aach other and positions in Euclidean
spaceThisis utilizedto gainabetterunderstandingf thedimensionf theconceptuaspaceanddata,as

well as to generate new knowledge. The MDS method may analyze data wéthouing the relevant
distribution assumption. It enables the determination of the configuration distances (configuration
distances, map distanceg)d t hat woul d represent the disflance b
with the least error tlough one of the regression methods (linear, polynomial, monotonic). The original

and geometric display distances between N objects are calculated. These distances are processed as
configuration (configuration coordinate system) and original distancearardisplayed in the coordinate

system. The stress measure refers to the metric between the original and configuration distances (Kruskal
andWish,1978;Breimanetal., 1984;B a k p e al.,2000;Bevilacquaetal., 2003;DavidandPaul,2004;

¥zdamar , 2 0 0 ét;al, 20@bnMkrdes andeAkkartal, 2009; Karaledal | 2010; Yi7Ji
Mendek, 2018) . The ¢ollowst ances are calcul ated as
di= a j#e b

The SPSS software was utilized in the study to identify the factors teat &fe milk yield and fertility
traits by the MDS method (Statisticalé, 2008).

RESULTS AND DISCUSSION

Tablel showsdescriptivestatistics Accordingto thesefindings,305-daymilk yield andActual milk yield
were found above the average herds whek yngld traits were considered. When the fertility traiese
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reviewed theyarefoundto bein accordwith the averagéherdfertility parametersiWhentheseresultsare
examinedijt appearshatMDS, oneof the graphicalmethodgo beutilized onthesedata,canoperatewith
sufficient reliability.

The descriptive statistics of independent and dependent variables are given in Table 1. The mean and
standard error of lactation length, 36&y milk yield, actual milk yield, peak remaininigy, peak milk

yield anddrying periodof thecowswereobtainedas3 57 . 6 8313360885008 1. §0Q. 85,
40.5N0.14 and 55.4N0.50 respectively. And al so,
calving interval were calcul ated amspétvayNO. 026, 1.

Table 1. Descriptive statistics for fertyliand milk yield parameters

n QY CV (%) Minimum Maximum

_ Lactation length (day) 2936 357. 6 N1 20.1 220 550

‘é 305-day milk yield (kg) 2936 9317.6F 204 2394 15176
g Actual milk yield (kg) 2936 10450NE 26.8 2209 21679
; Peak remaining day 2879 81. 8NO. 559 2.00 240.0
% Peak milk yield (kg) 2924 40.5N0. 187 20.60 66.62
= Drying period (day) 2225 55. 4N0. 41.8 20.00 101.0
s 0 Insemination per conp. 2498 2. 6 NO. ( 50.6 1.00 5.0

- Service period (day) 2787 147. 8 N1 47.8 33.00 120.0
% § Calving age (month) 2936 37. 6N0. 378 20.40 39.6

P = Calving interval (day) 475 385. 4N:Z 125 310.00 550.0

O MeanNSE Mean; CV% :coefficient of variation

-1

MDS analysiswasperformedo investigateherelationsbetweermilk yield parameterandsomefertility
parametergFigurel. andTable2.). Two differentgoodnes®f-fit criterianamely:R? andstresscoefficient
havebeenusedto determinghesuitability of MDS techniquéor investigatingherelationsinvestigatehe
relations between milk yield parameters and some
etal , 2000; Yi it 2anmdtreddeoefficent yalues (88.44 and 0R99) indicated that
MDS technique was one of a good choice in evaluating interested relations ¢Bairy2007; Mendes

and Akkartal 2009).

147



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!

Object Point Common Space

1.0

—_—
Pegk milk yield
305 day milkyield
0.5 T
Actual milk yield
Calving age
Lactation nymber

.___-/
"—_—'\\
rCalving interval Calving year

ctation lenght

Dimension 2
o
[=]
-
(-1}

Service period
Insemination
per conceptio

Calving season

-0.5 e — —
Peak remaihin
days
Drying period
T
-1.0
-1.0 -0.5 0.0 0.5 1.0

Dimension 1
Figure 1. MDS map for investigating the relation between some milk yield and fertility parameters

MDS resultsarepresentedn Figurel. Accordingto the MDS results theseparameterfiavebeendivided

into three groups. As it can be seen from the Figure 1, peak milk yieldjeB0Bilk yield, actual milk

yield, calving age and lactation number are placed in the gaoup that means these parameters are
related each other. And there is a positive relationship between these parameters. Likewise, the calving
interval,lactationlength,serviceperiodandinseminatiorperconceptiorarein thesamegroup.Therefore,

these parameters are related or correlated. The peak remaining day and drying period have been placed in
another group. On the other hand, the calving year and calving season are in different places (Kruskal and
Wi s h, 19768a ,Bakx@®@®Eh;a mvyd 6il3). and Me

Table 2. MDS final coordinates for milk and fertility yield

Final Coordinates

Dimension
1 2
Lactation length -0.580 -0.139
305-day milk yield 0.583 -0.195
Actual milk yield 0.437 -0.312
Peak remaining days 0.527 -0.659
Peak milk yield 0.642 -0.121
Service period -0.583 -0.198
Dry period -0.071 -0.764
Insemination per conception -0.481 -0.395
Calving interval -0.486 0.069
Calving age (month) 0.516 0.422
Lactation number 0.603 0.413
Calving season 0.306 -0.284
Calving year 0.877 -0.127
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MDS final coordinates for milk and fertility yield were given in Table 2. As it can be seen from the Table
2, dimensiongl for milk yield parametersvereobtainedas305-daymilk yield andpeakmilk yield; 0.583
and0.642respectivelyAnd also,fertility yield parametersverecalculatedaslactationnumberandcalving

year; 0.603 and 0.8#%@spectively.

The results obtained by MDS analysis have shown us which milk or fertility yield parameters can be used
primarily in zootechnical practice. According to these results, peak remaining days for from milk yield
parameters and the dry period from the fertilirameters should be used first.
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Abstract

Microarray is atechnologythatallowssimultaneousneasuremertf theexpressiotevelsandinteractions

of thousands of genes in cells, tissues, and organs. Microarray data may contain variations due to
experimental conditions such as sample preparation, labeling, dightion, screening, etc. or due to
biological reasonsTherefore normalizationof microarray databeforeanalysisis animportantfactor for

the analysis results. Normalization minimizes technical and systematic differences, allowing biological
differences between genes and sequences to be seen more clearly. Many normalization methods are used
in microarraydata,butthereis no conclusiveevidencenwhichmethods moreappropriate Accordingly,

in our study, synthetic microarray data were generated in the Madsim package of the R program with
different sample sizes (10, 40, 200) and gene numbers (100, 1,000, 10,000) as two indepemuent grou
Thedatainitially showeda homogeneoudistributionof up- anddownregulatedgeneswith low variation

and noise, then the noise was increased, the numberrefguated genes was increased and finally the
coefficientof variationwasincreasedThedatawith thesedifferentstructuresverenormalizedwith Cyclic

Loess, Quantile and Median methods and analyzed with the Multilayer Perceptron method, which is one
of the deep learning models and consists of 3 hidden layers, and the F1 score valuesl astaimesult

of the analysis were compared. It was observed that the normalization methods are not different from the
raw data and there is no difference between the methods in case of high noise in the microarray data and
the number of genes regulatiap and down is different. However, the best results in classification were
obtained when the number of genes was 1,000. As the coefficient of variation increased and the number
of gene was 100, the Quantile normalization method was initially found teseuecessful compared to
othermethodsandraw data.Howeverwhenthenumberof genesncreasedo 1,000andbeyondijt became
apparenthat Quantilenormalizationyieldedhighly successfulesultsin comparisorto othermethodsnd

raw data. Compared to other types of research, microarray experiments are usually designs with a small
numberof samplesanda large numberof genesHowever whenwe examinednicroarray datasetsit was

seen that keeping the number of genes at a Idsweal, increasing the sample size, and applying the
Quantile normalization method gave more successful results in advanced analysis methods such as deep
learning.

Key words:Microarray, Normalization, F1 Score

INTRODUCTION

Importantadvancefiavebeenmadein healthresearchiueto developingechnologiesTherapidprogress

in genomic technologies has led to a frequent utilization of genetic analysis in clinical applications and
research. Especially with the advances in computer technology, genetig testhods have become
widely accessible and applicable even in sreadlle laboratories (Collins and Fink, 1995; Durmaz et al.,
2015).
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Althoughinitial genesequencingnvolvedonly singlegeneanalysismoderntechnologicabdvancements
havemadeit possibleto examineall geneswithin anorganisnmsimultaneouslyMicroarraytechnologyfor

example, allows for the measurement of thousands of gene expressions simultaneously within tissues,
organspr cells(Dufva, 2009; Tamazia etal., 2016).However,microarrayexperimentsequirethe useof

various data mining tools to investigate relationships between genes or to reveal expression level patterns
(Quackenbush, 2002). Thanks to both advances in technologies wittsdaighdad structure and
developments in artificial intelligence, there has been an increase in the use of artificial neural networks,
machine learning and deep learning models in microarray research. These statistical methods can be used
to classify and predict mioarraydata.

The results obtained via microarray technology exhibit variations based on biological or experimental
conditions. Common variations may appear even in repeated experiments. Therefore, direct comparisons
and statistical models are not suitafdr expression measurements derived from microarray technologies
(Butte, 2002). To analyze microarray technology measurements, data must undergo normalization or
regularizatiorto eliminatesourceof variation.The normalizationprocesglaysa pivotal role in theearly

stages of data analysis and heavily impacts subsequent analysis results. Numerous normalization methods
exist for microarray data; however, it remains unclear which method best performs (Pag0ésal.,

Theaim of this studyis to investigatehe effectof differentnormalizatiormethodson microarraydatasets
with different types, sample size and number of genes usindedeamng.

MATERIAL AND METHODS
Material
The Generating of the Data

The R program Madsim package is used to generate
study,4 differentsinglecolourmicroarraydatasetsweregeneratedisingthis packageln thefirst dataset,

the coefficient of variation and noise were low and the ratios wégplated and dowregulated genes

were equal, in the second type of data set we increased the noise ratio, in the third type of data set we
increased the ratio of ggulated geneis addition to the second data set, and in the fourth type of data

set we increased the coefficient of variation in addition to all these. For each type of data set, sample size
wascreatedastwo independengroupsof 5:5,20:20and100:100 andthe numter of genesvas100,1,000
and10,000.Foreachdatatype,we generated.,000differentdatasetswith differentsamplesizesandgene

counts.

Methods

There are several normalization methods utilized in microarray data, with the most widely used being
Cyclic Loess, Median, and Quantile normalization. Each of these methods were applied separately to the
created data sets and recorded. Additionally, th&ilslyer Perceptron (MLP) model, which is one of the

deep learning models, was applied to both the raw data without normalization and to the normalized data
sets. Three hidden layers were implemented in the MLP, utilizing the ReLu activation functibe for t
hidden layers and the Sigmoid function for binary classifications in the output layer. Binary crossentropy
served as the loss function, and the activation function Adam was chosen with an epoch value of 100.
Throughl,000repetitionsof eachdatasetand atestrateof 0.40,theaveragd-1scorevalueswereobtained

as a result of theILP.

Cyclic Loess Normalization

Loess (Local Regression) normalization is a widely used method for correcting microarray data. In this
method, a corrected signal intensgycalculated that corrects for differences between the signal intensity
oneachmicroarraychipandthesignalintensityof othermicroarraysonthesamechip.Loessnormalization

152



IV. International Applied Statistics Congress (UYR023)
Sarajevo / Bosnia and Herzegovina, September28 202!

helps to reduce the variation between microarray chips. Cyclic Loess Normalization is obtained by
repeating Loess normalization. More specifically, the data is first subjected to Loess normalization, then
repeated in a cyclic manner to obtain corrected.dBtese cycles help to normalize the data in a more
stabl e way. The cyclic Loess steps can be |isted
2005)

(1) Select two arrays and create an MA plot ofda&a

(2) A smooth f (x) loess curve is constructed through the data, with-éxésxoeing the average probe
expression value of the two arrays and tfaxig being the difference of one point for egpht.

(3) Subtract f (x)/2 from the first sequence and add f (tg/he secondequence.
(4) This process is repeated until all different binary pairs havedmepared.

The disadvantage of this method is the time required to normalize a set of data. The time grows
exponentially as the number of arrays increases.

Median Nomalization

Median normalization is another method used to make gene expression data in microarrays comparable.
The median value of gene expression in each microarray chip is calculated. A scaling factor is then
calculated to compensate for differencethiese median values between microarray chips. This factor is
used to appropriately correct the gene expression data of each microarray chip. Median normalization,
where Xis the log ratio of the nth gene on the pth slide, is calculated by the folloovimglf.

X

np median(an )

e
The global median of the normalized log density ratios is equal to zero (Bolstad et al., 2003; Hao et al.,
2016).
Quantile Normalization

Quantile normalization was first developed for microarray gene expression. In this normalization method,
thedistributionsof eachsampleareforcedto bethe same Theaveragdistributionobtainedoy averaging

each quantile across samples is used as a reference. The application steps of quantile normalization are as
follows (Bolstad et al., 2003; Hick014).

(1) The gene expression values within each sample are ranked from smédiegdb
(2) For each gee, the average values between rowsaleulated.
(3) The raw data are replaced with the newly calculated average gene expraksoen

(4) The obtained averages are placed back in the original order of tidataw

Multilayer Perceptron

Multilayer Percepton is a deep learning model belonging to the artificial neural network family. MLP is
anartificial neuralnetworkwith atleastoneinputlayer,atleastonehiddenlayerandanoutputlayer.Each

layer contains a number of artificial neurons or percegtrdhe main function of an MLP is to learn and
model complex relationships between features and use this learning process to make a prediction or
classification.
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Input Layer: The input layer takes the data into the network. Usually, each input attribute corresponds to
a neuron, and these neurons produce an output by multiplying the incoming data by its weights and
plugging it into the activation function.

Hidden Layers: Hiddenlayersallow themodelto learnfeaturesn morecomplexways.Eachhiddenlayer
takes the outputs from the previous layer, processes them with weights and puts them into an activation
function. By using multiple hidden layers, the model can learn morglesfanctions.

Output Layer: The output layer produces the final prediction or classification of the model. Neurons in
theoutputlayergeneratéheresultsusingthelearnedeaturesof themodel. Theconfigurationof theoutput

layer depends on the tymd problem; for regression problems there may be a single neuron, while for
classification problems there may be malassoutputs.

Activation Functions: The outputs of the neurons in each layer are organized by an activation function.
Functions such asigmoid, ReLU (Rectified Linear Unit), or tanh are commonly used. These functions
determine the output of the neurons and affect the learning capacity of the network.

Backpropagation: MLP usually learns from training data. The backpropagation algoritiiculates the
error by comparing the network's predictions with the actual results and updates the weights to minimize
this error. This process increases the network's ability to learn.

MLP is consideredhe basicunit of deeplearningandcanbe usedin a variety of tasks,especiallysuitable
for classification and regression problems. As a subset of artificial neural networks, this model forms the
basis of more complex neural network a2l8hitectur

F1 Score

Several statistical ratios exist for assessing binary classifications and their matrices in machine
learning and deeplearning methods.Amongtheseclassificationmethods,one of the most favored is

the F1 score, obtained by calculating the harmonic mean of precision and recall scores. While
precision emphasizes false positives and recall focuses on false negatives, the F1 score considers
both (Chicco and Jurmar020).

Precision = Recall

F1l Score =2 = —
Precision + Recall

RESULTS

The mean F1 scores obtained as a result of MLP are given with 95% confidence intervals. Table 1 shows
the F1 score values for data sets with low variation, low noise, and egdalwmpregularization ratios.

When each sample size is examined within itsel§ seen that the F1 score values are calculated very
close to each other between the data sets with and without normalization. At sample sizes of 10 and 200,
thehighestratioswereobservedn the 1,000genecasewhile at samplesizesof 40, the highestratioswere
observed in the 100 genase.
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Table 1.F1 Scores for the Data Set with Low Variation, Low Noise and Equdéddypn Regulated Ratio

Normalization Gene size 100 1,000 10,000

Methods Sample size 10 40 200 10 40 200 10 40 200
Mean 0.669 0.749 0.745 0.710 0.710 0.852 0.374 0.423 0.343

None 95% Lower 0.650 0.737 0.729 0.688 0.687 0.833 0.353 0.403 0.324
95% Upper 0.689 0.761 0.761 0.733 0.732 0.870 0.396 0.443 0.362
Mean 0.667 0.737 0.752 0.719 0.712 0.847 0.374 0.415 0.365

Cyclic Loess 95% Lower 0.647 0.724 0.737 0.696 0.689 0.829 0.352 0.395 0.346
95% Upper 0.687 0.750 0.767 0.741 0.734 0.865 0.396 0.435 0.384

Mean 0.658 0.733 0.743 0.705 0.681 0.836 0.385 0.419 0.383
Quantile 95% Lower 0.639 0.720 0.727 0.683 0.659 0.817 0.362 0.399 0.364
95% Upper 0.678 0.745 0.758 0.728 0.704 0.855 0.407 0.439 0.401
Mean 0.668 0.739 0.753 0.684 0.707 0.854 0.395 0.406 0.377
Median 95% Lower 0.648 0.727 0.737 0.661 0.684 0.836 0.373 0.385 0.359

95% Upper 0.688 0.752 0.769 0.708 0.729 0.872 0.417 0.426 0.396

Table 2 shows the F1 score values for data sets with low variation, high noise and edoahup
regularization ratios. When each sample size is examined within each sample size, it is seen that the F1
score values are calculated very close to each o#fteebn the data sets with and without normalization.

In all sample sizes, the highest ratios were observed in the 1,000 gene case.

Table 2.F1 Scores for the Data Set with Low Variation, High Noise and Equ&dhn Regulated Ratio

Normalization = Gene size 100 1,000 10,000

Methods Sample size 10 40 200 10 40 200 10 40 200
Mean 0.534 0.610 0.682 0.716 0.713 0.908 0.497 0.414 0.350

None 95% Lower 0.515 0.599 0.671 0.700 0.696 0.895 0.473 0.393 0.332
95% Upper 0.554 0.620 0.693 0.732 0.730 0.921 0.521 0.435 0.367
Mean 0.539 0.610 0.685 0.700 0.702 0.895 0.433 0.382 0.402

Cyclic Loess 95% Lower 0.519 0.600 0.675 0.683 0.684 0.882 0.409 0.362 0.385
95% Upper 0.558 0.621 0.696 0.718 0.720 0.909 0.458 0.402 0.419

Mean 0.527 0.602 0.680 0.708 0.695 0.896 0.520 0.447 0.320
Quantile 95% Lower 0.508 0.592 0.670 0.690 0.678 0.883 0.496 0.428 0.303
95% Upper 0.547 0.613 0.690 0.725 0.712 0.910 0.544 0.466 0.338
Mean 0.518 0.614 0.677 0.713 0.709 0.906 0.463 0.403 0.383
Median 95% Lower 0.499 0.603 0.666 0.696 0.692 0.893 0.440 0.382 0.365

95% Upper 0.537 0.624 0.689 0.731 0.726 0.919 0.486 0.423 0.400
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Table 3 shows the F1 score values for the data sets with low variation, high noise andrbigliatjpn

rates. When each sample size is examined within each sample size, it is seen that the F1 score values are
calculated very close to each other betwdendata sets with and without normalization. In all sample

sizes, the highest ratios were observed in the 1,000 gene case.

Table 3.F1 Scores for the Data Set with Low Variation, High Noise and High Down Regulated Ratio

Normalization = Gene size 100 1,000 10,000

Methods Sample size 10 40 200 10 40 200 10 40 200
Mean 0.510 0.630 0.675 0.710 0.742 0.917 0.500 0.378 0.373

None 95% Lower 0.490 0.619 0.664 0.692 0.726 0.904 0.477 0.357 0.354
95% Upper 0.530 0.640 0.685 0.728 0.758 0.930 0.523 0.400 0.392
Mean 0.519 0.618 0.664 0.731 0.733 0.919 0.484 0.412 0.357

Cyclic Loess 95% Lower 0.499 0.607 0.653 0.715 0.716 0.908 0.461 0.391 0.339
95% Upper 0.538 0.629 0.675 0.747 0.749 0.931 0.507 0.434 0.375

Mean 0.516 0.618 0.665 0.712 0.726 0.899 0.395 0.418 0.383
Quantile 95% Lower 0.497 0.608 0.654 0.694 0.710 0.885 0.371 0.398 0.364
95% Upper 0.535 0.628 0.676 0.729 0.743 0.914 0.419 0.439 0.401
Mean 0.527 0.617 0.674 0.726 0.713 0.920 0.451 0.418 0.377
Median 95% Lower 0.508 0.606 0.662 0.710 0.696 0.908 0.428 0.396 0.359

95% Upper 0.547 0.627 0.685 0.742 0.731 0.932 0.473 0.439 0.396

Table4 showstheF1 scorevaluesfor datasetswith highvariation,highnoiseandhigh up-regulationrates.

In the case of 100 genes with a sample size of 10, the Quantile normalization method has lower F1 scores
compared to raw data and other methods, while in the case of 1,000 and 10,000 genes, it has higher F1
scores compared to raw data and other otthWith a sample size of 40, the Quantile norms coalition
methodhaslower F1 scorexomparedo raw dataandothermethodsor 100geneswhile it hashigherF1

scores compared to raw data and other methods for 1,000 and 10,000 genes. With a saofif16Gsize

while there was no difference between Quantile normalization and raw data and other methods in the case
of 100 genes, it had higher F1 scores in the case of 1,000 genes and higher F1 scores in th&@@&e of
genes compared to raw data and pthethods and was the only method that made succesphration.
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Table 4.F1 Scores for the Data Set with High Variation, High Noise and High Down Regulated Ratio

Normalization Gene size 100 1,000 10,000

Methods Sample size 10 40 200 10 40 200 10 40 200
Mean 0.725 0.820 0.885 0.708 0.762 0.894 0.661 0.568 0.466

None 95% Lower 0.712 0.809 0.874 0.703 0.759 0.892 0.657 0.550 0.441
95% Upper 0.738 0.830 0.896 0.712 0.765 0.897 0.666 0.585 0.491
Mean 0.717 0.824 0.889 0.678 0.763 0.893 0.667 0.590 0.469

Cyclic Loess 95% Lower 0.704 0.814 0.878 0.676 0.760 0.891 0.667 0.576 0.446
95% Upper 0.731 0.833 0.899 0.681 0.767 0.896 0.667 0.605 0.492

Mean 0.623 0.711 0.870 0.791 0.865 0.983 0.777 0.824 0.886
Quantile 95% Lower 0.605 0.700 0.859 0.781 0.860 0.981 0.763 0.808 0.870
95% Upper 0.641 0.722 0.881 0.801 0.871 0.984 0.790 0.840 0.903
Mean 0.722 0.824 0.885 0.709 0.764 0.897 0.663 0.574 0.451
Median 95% Lower 0.708 0.814 0.875 0.704 0.761 0.894 0.658 0.557 0.427

95% Upper 0.736 0.834 0.896 0.713 0.767 0.900 0.667 0.591 0.475

Figurel displaysthe F1 scorevaluesfor all datatypeswhenthenumberof geneds 100.Nearlyall models
exhibit improved results with high variation, high noise, and unequallowm regulation ratio.
Nevertheless, Quantile normalization produces lower results than raw data amiekioers.
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Figure 1. F1 score values when the number of genes is 100.

Figure 2 displays the F1 score values across all data types at a gene count of 1,000. It is evident that
Quantile normalization consistently produced superior results for all models and sample sizes,
outperforming raw data and other methods.
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Figure 2. F1 score values when the number of genes is 1,000.
Figure 3 displays the F1 score values for all data types when the number of genes is 10,000. In scenarios
with high variation, high noise, and unequaldgwn regulation ratio, most show improved results.

Nonetheless, in model 4, Quantile normalizatiormgheuperior and favorable outcomes, in comparison
to raw data and other techniques.
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Figure 3.F1 score values when the number of genes is 10,000.

DISCUSSION AND CONCLUSION

The results show that the F1 scores calculated as a result of deep learning are higher, especially when the
variation increases. N&e in microarray datasets with low gene counts negatively affects deep learning
performance. When the number of genes is increased to 1,000, it is seen that the same normalization
methods give very close results in all data types at the same sampteisthe, Quantile normalization
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results are slightly higher when the variation increases. Also, increasing the sample size improves the
classification performance. When the number of genes was increased to 10,000, both the raw data and
normalizatiormethodsyavevery poorresultsin datasetswith low variation,low noiseandequalup-down
regulation ratio, and it was seen that low sample size had better results with increasing noise and up
regulation ratio. However, while the increase in the coefficient of variation leads to an inicrease
classification performances, it is seen that the Quantile normalization method increases considerably and
is more successful compared to other methods. When the literature was examined, it was found that in
single colour microarray data, the Quantilemalization method worked best in reducing the differences

in MiRNA expression values, Cyclic Loess was slightly less successful compared to Quantile
normalization, no normalization and median normalization gave similar results and were less successful
than Quantile and Cyclic Loess methods (Rao et al., 2008). In another study, Cyclic Loess, Median,
Quantile and Qspline normalization methods were compared in order to provide a guide for practitioners
in selecting a 'suitable' normalization method for sirgg®ur microarray data that removes noise and
retains the signal efficiently. It was found that the Cyclic Loess method outperformed the Quantile and
Median methods in terms of both variability reduction and signal retention. The Median normalization
method was found insufficient to eliminate the noise problem. They also found that more genes were
differentiated in the Cyclic Loess method (Wu et al., 2005). On the RNA microarray of 178 mice, it was
found that Median normalization and Lodsssed normalizain methods did not give successful results

in data with ugregulated structure (Fardin et al., 2017). Our research is in line with the literature at some
points and diverges at some points. When we look at the research in general, Quantile normalization
method was found to be more successful compared to other methods and raw data in data sets with
unbalanced regulation, high noise and high coefficient of variation, medium and high number of genes.
ThehighestF1 scoresvereobservedn the Quantilenormalizeddatasetat genenumberl,000andsample

size 200. Unlike other types of research, microarray experiments are designed with a small number of
samplesandalargenumberof genesin microarraydatasetskeepingthe numberof genesatalowerlevel,
increasing the sample size and normalizing the data with the Quantile method will enable more successful
results in advanced analysis methods such aslelmeying.
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Abstract

Turkey, with its geographical diversity and climate variations, is a country of greaficigice. The
purposeof this studyis to examindong-termrainfall dataobservedn differentclimateregionsof Turkey,
specifically in Ankara, Bafra, and Erzurum, using the CLIGEN climate model. This research aims to
demonstrate the applicability of the CLIGEN model beyond the United States by conducting tests in other
regions.Longtermprecipitationdataobtainedfromthe TurkishStateMeteorologicalServicewereutilized

in this study.Thestudyfocusedntheanalysisof rainfall dataobservedverextendegeriodsin Erzurum
(19832020), Bafra (198020), and Ankara (1962020) cities. Various essential parameters, including
monthlyrainfall averagesthe numberof wetdays,andrainfall amountson wetdays,wereextractedrom

the data. Additionally, the standard d&on of the data for each month was calculated. The analysis
results indicate that, except for the months of August, September, and October, there is no significant
difference between the averages and distributions of observed and simulated rainfaiaaéser, for
thesethreemonthsK-S_TestesultsandM-W_Teswvaluesare morevariable,displayinghighfluctuations

in certain months. These fluctuations play a crucial role in applications such as water resource
management and environmental analyses,abrupt changes can impact planning and management
processes. This study underscores the importance of evaluating rainfall in different climate odégions
Turkey using the CLIGEN model. The calibration of erodibility parameters of the model and model
validation are essential steps for future research. This research emphasizes the significance of sudden
changes in applications such as water resource management and environmental analyses. Understanding
Turkey's climate change processes and being prepareithdee changes are critical, emphasizing the
importance of continued research in thiga.

Key words:Ankara, Bafra, CLIGEN, Erzurum, Rainfal pattern
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Machine Learning Approach for Breast Cancer Detection

AvKeasl Y@baceée Tak

'Bezmi alem Vakeéef University, Faculty of Medici:
I nformatics, l stanbul , Tg¢rkiye

*Corresponding author-mail: aysegulyabaci@gmail.com
Abstract

Early detection andliagnosis play a important role in the treatment of breast cancer. Instead of relying
onasinglevariablefor cancerdetectionjt is morebeneficialto consider allrelevantvariablesto makea

more effective and distinctive diagnosis. Therefore, the aim of this study is to model and compare the
variables used in the detection of breast cancer using the artificial neural networks (ANN) algorithm, a
machine learning technique. The results regdathat ANN has very competitive outcomes in terms of
accuracy andAUC.

Key words:Breast cancer, Atrtificial Neural Network, Machine Learning
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Orta Anadolu Merinosu Koyun I rkéenda CA
G° knur B ¥apammGedik
'Eski kehir Osmangazi ,niverstesi, Ziraat Fak

*Corresponding author-mail: ygedik@ogu.edu.tr

¥zet

D¢énya negfusunun seéerekl i artmaséyikdebi gbEdkRt ehtal
ge-en g¢n artmaktadér. Artan géeda i htiyacénén ka
yer al maktader. ¢iftlik hayvanlaréndan yetiktiri:
veriminderyarar | an &1 rackky a t & Kk t koyundareldeettiklerik a z amcymk ° | ¢ m¢ n ¢

et ver i mi karkél amaktadér . Gé¢negmegzde artan géda
verimler i stenil diji kadar y jk snadlke & Ilnmamrhd k toal daénr . h
y ¢ k s eyerineherkayvanb a Kk @ p mvermiy ¢ k s e | Y ente ik k tiyirar.pi écla gl i denn@nin

¢z erdunnlaneé z e b & k & mbelirldnengenlerbelirler. Buverimih a y v geno@ipibelirler vebu

il erl eme genotipin m¢gsaade etti i °] -¢de ol ur. |
genl erin saptanmasé, bu genlerin hayvan seleksiy
mol ek¢l er geneti k alaaynaé nbdaakkli a neérkat kétré. r n¥ad paé& |l aanr tam a
veri mi ve kalite ¢zerine yararl e olan genl erden
kas gel i ki mi olaylarénda ve kesim sonrasé etin
koyunl arda 5. kromozom ¢zerinde bulunur. Bu -al éx
Ort a Anadol u Mer i nosu koyun érkl arénda CAST g ¢
polimorfizminin belirlenmesiziimiinndeMs (flayrREdPtarnield sair

yent eywdpdllmekt ér .
Anahtar Kelimeler:CAST, PCR, Polimorfizm, Koyun
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¥zet

S¢rekli artan D¢nya ngfusu nedeniayltenakaywd@msalbup
yeterli mi ktarda al énmasé i-in koyun yetiktiricil
proteini h t i ykaacréknéélina maywas & vy € & ré tn & mdéel jmaranBrdareldeedilenet verimi

ve mikaratrérnéélnmasé gerekl il ijini ortaya -ékmexkteéer.
kl asi k eéslah y°ntemleri -ok uzun zaman al maktade
mol ek¢l er geneti k alanéndadgakarHaryvagal iak tal erer d @
° z el Ibelideyerrnie Mt & | | ibki kaetitatiflerakterlerdir.Bub ° | g egl °err gdueasgonlar

mol ek¢l er geneti k -al ékmalarén temelini olmktur ul
genl erdeki polimorfizmlerin arakteéeréldejé -al éxkn
veri mi Ve kalitesini geliktirebil mek i -in - ok
yapél mdhkpa thd re.k nkayuntardattaerimi¢, z e etkilirokangenlerderbiri Diacylglycerol
acyltransferasel (DGAT1) genidir. DGAT1 geni, ya
S ¢ t y &dgkriaatkalite® z e | Ivak&astay abirikimi© z e | | ethkilémesindeol bynar.DGAT1

geni koyunl arda 9. kromozom ¢zerinde yer al éer. D

kontrol etmedeanahtarenzimdir DGAT1geninins € | € rs lsv@rimivas ckompozisyony z e retkigh e
v a r ah@kkoyunlardaDGAT1geniile etverim® z e | lair lalseimlidiakkiir b et EmEé Ed eép € ar

azdeéer . Bu -alékmada Eskikehirdédde halk elinde ky¢g
Merinosu koyun érklarénda DGAT1 genotipiinmn bel
belirl enmesi i-in Al ul KkeRHLP eynzry tag @ildmialkey@amr ar | an

Anahtar Kelimeler:DGAT1, PCR, Polimorfizm, Koyun
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A Consistent Nonparametric Normality Testing for High Dimensional Data with
Generalized Gausgn Distributions

Mehmet Sédd#déek ¢adeéerceé

1 Cumhuriyet University, Faculty of Science, Department of Statistics and Computer, 58140, Sivas,
Turkey

*Corresponding author-mail: msiddikcadirci@cumhuriyet.edu.tr

Abstract

A key issue in statistics is normality testing. Given that many statistical techniques assume normality, it is
crucial to ascertain if a dataset is normally distributed. But in hiifnensional environments,
conventional normality tests are sometimes unreliable, especially when the data has a generalized
Gaussian distribution. This study suggests a braed normaty test for highdimensional data that is
resistant to outliers, such as extended Gaussian distributions. The suggested test is based on a
nonparametric method called the nearest neighbour approach, which makes no assumptions about the
distribution of thedata. The suggested test is applicable for huge datasets because it is computationally
effective as well. Both simulated and actual data are used to evaluate the proposed test. The findings
demonstrate that, even when the data has a generalized Gaussidrution, the suggested test is more
effectiveahanconventionahormalitytestsin highdimensionsThispiecesignificantlyadvanceshesubject

of statistics. For researchers that need to verify for normality in-digiensional data, the proposedte

is a useful tool. The test is computationally effective and resilient to deviations from normality, including
modified Gaussian distributions. This makes a variety of applicapiossible.

Key words: Generalized Gaussian Distribution, Normality Testimdjgh-Dimensional Data, Nearest
Neighbour Approach
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Classification Decision Trees with Functional Data: Analysis of COVIBL9 Data

Burcu KocdréKstGamaK®ymen Keser

Manisa Celal Bayar University, Faculty of Economics and Adbtriative Sciences, Department of
Econometrics, 45000, Manisa, Turkey
2Dokuz Eylul University, Faculty of Economics and Administrative Sciences, Department of
Econometrics, 35000, Izmir, Turkey

*Corresponding author-mail: burcukocarik@gmail.com
Abstract

Thanks to the improvements in the capacity of collecting and storing large amounts of data, data can be
measured and recorded. In addition, large data sets can be converted into functional data forms.
Functionaldata(curve,object)is reachedoy convertingthe raw datainto functionalform. Theaim of this

studyis to analyzetheraw andfunctionaldataconparativelyasclassificationdecisiontreesfrom machine

learning approaches. Thus, functional and +fonctional classification trees are compared. In addition,

the functions obtained by changing the basis function numbers and the changes in thetdeeisiodel

are examined. For this purpose, COVID data obtained from Our Word in Data site was used. Data
from January 2020 to December 2022 were analyzed. Functionally fitted raw data are represented by
functional objects obtained for 5, 10, 15, 20 & basis functions, respectively. In this study, the
classification decision tree model achieved the highest accurate classification rate with-tlsislO
function approach. This result shows that with the basis function approach consisting of a reasonabl
number of bases, fit to data can obtain a decision tree model with higher performance than raw data. In
this way, a purer decision tree can be obtained in which the most important functional variables are
selected. In addition, in this study, it was oled that as the number of bases decreases, the tree
development rule with functional data becomes pure in the early stages and relatively small and simple
trees areproduced.

Key words:Functional Data Analysis, Machine Learning, Classification Tree with Functional Data,
Smoothing, COVIEL9.

GKRKK

¢in Halk Cumhuriyetidnde 2019 yeéleénéenlR)y as@kgarye
k¢resel d¢zeyde et km  dog nuykat yuar my &ly9e,r a b (HEY BB atj¢l € k
taraféendan Mart 20206de pandemi olarak il an edi
g°r ¢l ebilen ve -0k sayéda insané etkileyen salge
Ocak20D' den Aral ék 2022'ye kadar ol an 3 yeélleéek panc

COVID-19 takéyanlarén sayésénéen artmaséyla ¢9kel eri
sebebiyle olan °l ¢m sayeél aréné da eatjkeimleadi-jéikta@?r
deji kken olarak °l ¢m sayeéelaré dikkate al énmakt ad:¢

Kesi kIl i ham verilerin fonksiyonel bi-ime d°ng¢kt
edi |l mektedir. Fonksiyonel veri kavramé il k ol ar
Ramsay ve Silverman bakta totl imaikl mizketrier b(i Ra noska y- a\

Ramsay ve Silverman, 1997, 2002, 2005).
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¢ o# e] i Wskatistikbelanalizlerin- o | ufanlsiyonelk a r kbéul | éuj nem Bl 4 a |d & kamaanceén

maki ne ° 7T reni mi yakl akénaljaar-d nadraén isléenéefida mn dséer mfao
karkél akt ér mal é ol ar ak incelemektir. B°yl ece f o
uygul anamayacajé ve wuygulandejé takdirde perfor
fonksiyeéendepyetarilerek elde edilen fonksiyonl ar

i ncel enmi Ktir.

MATERYAL VE METOD

Materyal

Bu -alékmada Our Word i n -IDAatwersiiltersii nalreal iezd i end il le
ham veriler 2@rattyl 4030e 5 baz fonksiyon ile o
edil mektedir. Anali z, R programlama dil.i il e ger .
¥ncelikle Avrupa Birlifji cl kel erine (27 ¢l ke) ai
gerel ymnda yeni v alkk% -soajyeellnaar é(, ¢ rCeOWel)D or ané, mi |y
sayéel ar é, mi l yonda hastane hastaseé s alp éestlainire , bin
oraneée, dojrulanmék vaka blagknakgagpeétan yeade sialyle
s ay¥sdlek e ltanamlaya@insans a y & & Adkeiyedoza kolninsans a y € & leigdekaik
ejriler baz fonksiyon tyaahkniankléemémiikltei rd.¢ zgenl ekt ir i
10 sabit dejerli deji kken de (yak (medyan), 65
kardiyovask¢l er °l ¢m orané, di yabet preval ansé,
gel i kmi kl ik indeksi, ngebtsydepnakene bdahlili |°Ildinntd i
sayelaré olup senéflandérma aja-1laré elde edilir/
°l ¢m oraneée d¢é K¢k, iosteéende ol an dejerler i -in

don¢kmegrEg ¢r .
Kesikli veri matrisiverilerinfonksiyonele j rd %y re¢ K t ¢jle hedd m¢ $ ik Kherbiri T =[1, 1094]

zaman aral éjénda tanéemlanan 27 fonksiyonel g%zl e
135, 10 baz fonksifyomksi-yaon 2i70i,n 1460 D, 20 baz fon
i-in 810 fonksiyonel nesne katsayésé ile temsil |
fonksiyonel nesnelerilger - ekl ekt i ri |l mi ktir.

Metod

Fonksiyonel Veri Analizi

Gzl enmi k kesi kli verilerin fonksiyonel veriye d
fonksiyonlar ol arak dikkate aléneéer. Fonksiyonel
y;(t) = 8(8) + v;(0) + £(t)

olarak g°sterilebilirn(KXKeaeg ve Okreereci 2K0cak &oyn
sajlanan fonksiyonu el de etme y°ntemlerinden birt
belirlemektir.B © y | uguen®nksiyonubazf o n k s i picbn Ir d r@akakifade edilmektedinKeser,

2008). Fonksiyon, k tane baz fonksiyongn(i = 1,2,...,k) kat say él ar |l a ajtérmll akméanr
Keklinde akaj édaki gi bi i fade edilebilir.

X; = €,6,(t) + €,60,(t) + - + ¢, 6, ()

Modelde, 6,(t)f onksi yonu idncig baz fonksiyon olup, kat
kat sayéye g°stermekt edi rx(t) fonGseanuna benzerhiteliklesmhipy on |l a r ¢
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ol masé beklenen baz ftHafhhkeideonl(¥radgraer,s &0illlhme s iKne
en iy yakl akémé sajlayarak wuyumu arteéran bir
Fonksiyonel veri i -in sékl ékl a Sp-inchderecedemizciBf onk s i
Splayn akaj] édaki d°ngg¢sel i Ii KKki il e hesapl anmakt
t—t

Bja(t) = ——— Bja—4(8) +
7 tiya— & Givi4a — G+

t. —t.
j+1+d j
Bj+1.d—1(f)

Efjrinin pe¢reéezl el ¢jeée i 1le veriye uyumu araséndaki
yardemeéyl a katsayeéel ar e tahminlenebil mektedir. B
Ol - ¢s¢é¢negn d¢zgeénildext-i armeée mé rAaomedtlk reissimnd| €r zhd @l a me
terimi elde edilir.

Cezali Artik Kareler Toplam = Z (y; —x(t;))?* + 4 [[D*x]|?
i

k n
Vij = ZZCI-GI-(Q-) + 5

i=1 j=1

Literate¢rde gzl em sayéseéeymad gt baz f oynckkssieyko noal dk

(Ramsay ve Silver man, 1997) . Arték orijinal ver i
ejrileriyl edlanali ze devam

Senéflandérma Karar Ajacé Anal i zi

Kar ar aja-1ar e, sénéflandérécélaré temsil et mek
setini belirl: karar kurall arve -leogl-a&weyomumal grRalsi
k¢mel ere ayéer makt e (Dunham, 2002). Karar ajaceéeé,;

d¢] ¢ melyam r ak ktizetlerile ® k 1 & ma(RetVilled 2013).Bir karara | kategorikbir hedef
dejikken s°2z konusu ol dujunda sénéflandérma kar a
karar ajacé algoritmal aréndan biri Séenéefl andeér ma
al goritma akamal ar envenarkal988)d aki gi bi dir (Br ei ma

1.AkamaHer dejikken iki temsili eddimategoriye b°l ¢¢ng¢r
2.A K a rsa:l (a) ve saj (b) dala ait olan 606Gini 66 de
s ay és é atmekteda.ms i |
Tablo1.Gi ni d eplama i hesa
k = 2 i-1in Dejikkenin a Deji kkenin b
Hedef Sénéf 1 a by
Hedef Sénéf 2 a, b,
a, + a, by + b,
2 2
Gini, = 1— Z(L)z Giniy, = 1— Z(L)E
e T ita +ay e T &by + b,
3AKampanci dejGinikken i -in dejesagpeséerplde edilir. (1

1
Gini; = - [(a, +a,) = Gini, + (b; + b,) = Giniy ]
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4. AKkan@&@:ni

ger -ekl exir

dej eri en Kke¢-¢k ol an deji kkeni

~

dej er

BULGULAR
Bu- al & k/Toadd=a33 o | msebebiyle30 bazfonksiyoniled ¢ z g ¢ n lyeakptéilbnamel aa n mé Kk t &
El de edilen fonksiyonel ejrilerin ham veriye ben:
s¢phe edil mi ktir. Bu sebeple peéereéezl ¢l ¢j¢ mzaltar:
fonksiyon s a y leademeliolarak a z a | tvé hamé&aeciyi en iyi temsil edenfonksiyonele ] r i | er
arakteéerél mékteéer. T¢gm dejikkenler degzgenlexktirilm
ol an deji-xi ml &ekuhullmuktur . Detayke28nceléma mas é
vurulabilir.
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El de edilen ¢l ke ejrilerinin her akamada ©°nceki
ge°r ¢l mektedir 5 baza kadar wuyumun ham verideki
d¢zegnlirme yapél masé sonucu el de edilen fonksiy
ger ¢l mektedir Bu durumda ham veriyi temsiliyetd:i
kaybéna sebep ol abileceji syl enebilir
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ol an en °nemli dejikkenler genel ol arak hastane
deji kkenl eri ol asarku-bulananuk g mer i MBdie k°k d¢j ¢ md

deji kKkenlg@mignedn | de .

Tabl o 26ye g°re yaln@zdeperis00akta] kmdan adlaagée ibi
dojruluk oranénén Dbilgisizlik or arkén(ddacnc i> tMNItR)s t¢
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S 0 nSub a XKérax¥a ] anwdelinina n | aomlimay 9 € a ¢ abeldehtiyid o] rwe lair IlEkedi r .
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Tablo2.Senéfl andérma karar aja-larée performansl| ar éné
Karar Aja-1aré
Kstatisti kIl Ham 30 Baz 20 Baz 15 Baz 10 Baz 5 Baz

Dojrul uk ( AO08674 0,8704 0,8056 0,8765 0,8889 0,7407

95% G¢ven A (08585 (08087, (0,7183, (0,7847, (0,7737, (0,5372,
0,876)  0,9179) 0,8754) 0,9392) 0,9581) 0,8889)

Bil gisizli k00,7132 0,6975 0,6852 0,6543 0,5556 0,6667

PDej eri ( Ac 2,2el6 2,067e7 0,00362 5,112e6 1,305e7 0,2755

Kappa 0,6658 0,6719 0,5457 0,7224 0,775 0,4324
Duyarl él ék 09276 0,9558 0,8649 0,9245 0,90 0,7778
Sonu- ol ar(mkdegera<n0,08dm$ @néeéfl andérma model |l er i i -ind
(0,77), en d¢kegk bilgisizlik oranée (0,55) 10 baz
zamanda el de edilen fonksiyonel veriiyyeEem,eflanm ear

i -in yaklakeéek %89 oranénda dojru s@BwmléedhmaunkdtEuma b

SONU¢ VE TARTI k MA

Séeneflandérma karar ajacé model. 10 baz fonksiyo
ul akmékt &r .maBkuuls osnauy-eda bazdan olukan baz fonksi
verilere g°re daha iyi performansa sahip bir k a
B°yl ece hedef dejikken ¢zerinde ebirPrnkatar dej ae
edilebilir. Ay r Buc & | € aus @ yaézsael thrksiyorelverii - eajegie | | Ktuir radriEm é n
akamal arda saf hal e gel diiji ve nispeten Kk¢- ¢k oo
fonksiyonel ver.i il e karar aja-laréné orijinal S
biri yapabilir.
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Yazarl ar -ékar -atékmasé ol madéj éné beyan eder| el

Yazar Kat kéese

Yazarl ar -al ékmaya exit oranda katkée yapméxkl ar dé
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Smoothed Data Approach to Bayesian Classification and An Application on European
Union Countries COVID-19 Data
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Abstract

In machine learning prediction is based on a process where algorithmic rules are developed using a
training set. Supervised machine learning is the process of training the algorithm with defined input data
for a specifictarget(output)value.Whennewdata is added targetvaluescanbeestimatedvith thetrained
model.Bayesiarclassificationis a superviseanachindearningtechniquelt is alsoa simpleprobabilistic
classification method developed from the conditional probability function of BayesttieThe (naive)
Bayesian classification algorithm, based on the Bayesian theorem, evaluates the probabilities of events
occurring and performs classification according to probabilities. Smoothed data are obtained by
smoothing the raw data. This data is@called a functional object or curve. The aim of this study is to
investigatavhetherthefunctionaldataobtainedby smoothingwith thebasisfunctioncanbeusedfor naive

Bayes classification. For the analysis, COVID data from the European Union countries were obtained
from the Oxford University Our World in Data site. Thgear period covering 2020022 was included

in the analysis. The 30 Base®line Smoothinghethod was used to smooth the data. The analysis was
carried out with the R programming language. Variables of the countries such as the number of cases,
reproduction rate, number of intensive care and hospital patients, positive rate, number of teber, nu

of tests per case, number of vaccine doses, and stringency index were used. The death rate variable was
determined as the target variable. Within the scope of the analysis, the probabilities of the target class to
which the observation units will bessigned were determined with the help of conditional probabilities.

As a result, the smoothed data are estimated with about 90% accurate classification performance for the
death rate through naive Bayesian classificatgorithm.

Key words:Machine Learning, Naive Bayes Classification, Smoothing, EU Countries, GO3/ID

GKRKk
Pandemi, -ok sayéda insané etkileyen ve k¢resel
2019 yelénén aralék ayeéndaka&n nKdrad rka valudmghsus § 9 @¥ i €

I
d¢nyanén neredeyse her yerinde et ki-I9, oDgmuka uSaj
¥rge¢te tarafendan Mart 20206de pandemi ol arak il

Bu -al ékxma, Avrupa Birlijigag¢glilselaerni ¢eeAwwmst uDayna,r
Finlandiya, Fransa, Hérvatistan, Al manya, Yunani
Kéebrés Rum Y°neti mi, Letonya, Litvanya, L¢eksembu
Slovakya, Slovery ol mak ¢zere 27 ¢l ke) i-in Ocak 2020'de
pandemi wverisini kapsamaktader .

COVID-19vakas ay é | aarr & @QW4EkIOsebebiyllan® | smy ééetkEépbedi] Bgkt ¢r .
-al eékxkmada hedef (Bajeamilsa)l edimdgkiedi.laeml olzar ak
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Kesi kI i ham verilerin d¢gzgenlexktirilmik (smoot he
edilmektedir Bu kavramRamsaye Dalzellt a r a fillkéotardhkk m | | a n(BRdmpeagve&talzel,1991).
Literate¢rde -ok dejikkenlii istatistiksel tekni k
ger ¢l megkt ¢gr . Bunl ardan bazélarée fonksiyonel (I oj
fonksiyonel k ¢ume f &gimed anal i zi vb.

Bu -aléxkmanén amacé makine °jJrenmesi y°ntemlerin
bayes ile fonksiyonel verileri analiz etmektir.
fonksiyonelverilerin,bayesyers & n & f | kaanpdséarkmgah H B 0 E | ap é 1 amakd ;cajéed ma k t
Fonksiyonel verilere nai ve bayes anal i zi uygul
per f or mans én ilgieainéktedirol acaj e il e

MATERYAL VE METOD
Materyal

Bu -al ékmada kull anél an veriler Our Worl d in Dat
ger - ekl e Bu-iarl iélharnzeditaidrs,.z g ¢ n | 3@ bazfonksiyohilé gpl u K t fanksiydnal n
nesnelerle temsddilmektedir.

¥ncelAvklupa Birlifji ¢l kel erine ait zaman boyutund
g°re ejriler baz fonksiyon yaklakémeée ile d¢zgen
mil yonda yeni vdRa -94dné Imar € ;mi€ayéd)rDdoar ayno§f un bakeém
mil yonda hastane hastasé sayél ar é, -10i ntdees tyl eenrii nti en

dojrul anmék vaka bakéna yapélan test sayésé, VYy¢z
yé¢zde il k akélaréené tamamlayan (i kinci aKkeé) insa
sékeléek (katélek) indeksi Keklindedir.

Hedef dejikken birlmi9%lypomdsaaywyélnar e&COWlIlDp sénéfl an
°l ¢meésayjas sinin altenda ol an dejerler i-in °I¢m
yéksek eti ket il e iki kategoriliye do°ng¢gktegr ¢l m¢
d¢e¢zgenlektirme ikl emini ni kir dieantdeago di¢gkeg kt asreé mlg &k rsrad
Kesikli verimatrisiverilerind ¢, z g ¢ n | efcoksiyondlel] e d & ke¢ K t le herd g § ik khem

biri T = [1, 1094] zaman araléejénda tanémlanan 2
baz fonksiyon i-in 810 fonksiyonel nesne Kkatsay
sénéflandérma anal igeirl-eknksi ymnedli nesnel er il e
Metod

Kesi kIl Verilerin D¢zgenlexktiril mesi

Ham verilerin d¢zgenlexktiril mesi ile d¢egzgenl ekt
nesne ya da ejri ade wverilir. Kkaret!| @Weaemek nokt
amacelyl it esmeld li aanr na S@ayna dverilmektedir.Splayna y maanddir interpolasyon
aracedeéer . Bu durumun matemati ksel model |l emeye y:
Splayn fonksiyonl &rz,| etma ndéerfilearn deérji én deerna Iféajyéd ad anar a
her bir alt aralekta farkle bir polinom fonksiyo
model l endirme yoluyla s¢rekli bir f onksR0@@.n ol ui
B°ylece hézlé inik -ekék g°r¢unygouhdemakbadéeeriye
Veriye uyumu sajlanan d¢zgen fonksiyonu el de etr

olukan bir baz sistemi besléi.g"i_ﬂ,-hadneetktbaz Lobhksiay@nc
(Ramsay ve Silver man, 1997) . B°yl ece uyuiadd onksi
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edi |l mektedir. El de edil en fonksiyon, K atm&@n e | lma A k
akaj édaki gi bi gesterilebilir (Keser, 2008; Koy m
ver i setinin ger-ekte wxar olan bir fonksiyondan |
tahminlenebil ece]ji Keklindedir.

Modelde,B(t)baz f onkesi yonl ar &, i se bu basimdelemektadiry onl ar
Ger-ek fonksiyonun tahmini, bu fonksiyona benzer
yakéndan ilixkkilidir (Yardaeeeet nPelkl 1li)-.i nD ¢szégkel nél kel kat i S

yakl akéména badaxiBsmpllamak t(add édre.r ejc e) akaj edaki t ekt
(Eilers ve Marx, 1996).

t—t; t; —t;
J J+1+d ]
B; 4(t) = P Biq-1(t) + .. Bj+1,a-1(t)
Jj+d | j+1+d J+1
Efjrinin d¢gzgenl ¢ éenegn °1 -¢s¢ il e avmearki yaemascagjyll aad €H
Ceza Y°nt emi kukl anel abilir. B°yl ece katsayeéelar e
(CAKT), Artéek Kareler Toplamé (AKT)Acezal andér el :
parametresi) ibe dgrgéegmeshraceléperyla sajl anmakt
CAKT = AKT + A=|D2x|?
Arték kesikli veriler yerine yeni el de edil en f ol
Bayesyen Sénéeflandéerma Anali zi
Makine °jreniminde sénéflandeér ma, °fTrenmecuve tah
veridenbir modele J i {rahminark.a ma e jé in tthadelatastverisinid o jtahminlemep er f or mans é
dejerlendirilir. Mo d e | ej i ti mi s¢recinde Bayes
bakvurul abilir. Bu al geri°fmanmersii madaeaneitlkiijlii wae
s aj] | a mhkahg@D4&).NaiveBayess € n € f | denedndilbirrmakjne® | r e nt neeksoluppir
denetl eyici taraféndan bilinen bir hedef dejer i

(McCallumveNigam,1998).Kar mg R @k e sk @ & f hsaonnduée-rhamsBayasie dahakolay
bir kekil de yakl ak mBksebeplemaive (basi)ismashili rhénetké re.d

Nai ve Bayes, verinin ©°zelliklerinin belirl:i bir
ger-eklextirir. Bununla birlikte olaylarén meyda
eldeedilenyenibilgilerileo | a s éyeniddénhesaplaLantz,2013;Ademve Orhan,2012).NaiveBayes
séneflandérma Bayes teoremine dayanmaktader. Dej
bir sénéfa ait ol maheoslagpd élnéjcéa kB ay eass éfl @rfm;ml Ppiirl e e
dejikkenin kesi Ki mi olan g°zlem i-in -ékteée seéeneéef
- ar pigkatéa | € n maBk°t yal Bsaeseoremiile eldeedileno | a s € P & k bsaénkdéaforileri

el de edil ebil mektedir. Bu olay nafaekBdges sénéefl
Bayes teoremi, olaséel ék teorisi ile i1 ikkild.i ol a
tahminlemeye yarayan bir y°ntemdir (McNamara ve
-ékarak -exitli k o kru |l dlua yoélna shéd kekkd alyier gd@lsdelra r i | iE
ol aséel éj e koklléd-ué kollaq;rﬁsﬁlakéékk tkiarwdea nge® st er ioll eary ekn@Eru |
meydana gel mesi kokuluyla A ol ayénéen me¥dadmnx,gel
2013).

Bayes teoreminde s¢re-ten elde edilen sonucun se
sonuebep ilikks$Byine rBéh;/iaI}e(iglg_)rldcé@ @€l 1 ubilimyoraeﬂ,éplmﬁg)é
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kokul |l u ol astéaldégré. aBr aokltaéyréenl émma-konlcu K mia soél naay €bnagjnl €o | oul
akajéda verilen genel Bayes teoremi yardémeyl a el
P(4,B) = P(B|A;) = P(4;) _ P(A4; N B)
L P(B|A;) = P(4;) X P(B|A;) = P(4;)
Burada paydada yer alan for mgl farkl & Aéeméd agll e €
et mektedir. O halde yeni bir gzl emin hangi sén

bakvur BP g byentverininhangis &€ naniao la a sdahiyé:j késalenknleniyorsay © nkdrar
verilebilir. Bayes teoreminde hesaplanal as él ékl arén sénéflandérma am
Bayesyen s é netilinékimard er ma adeée

Bayes teoreminde paydada bulunan toplam ol aseél ek
kull anéel déjendan dol dyEebnl ve BAdemdve @Phaardeo
y°ntkeonkibblall @ me & z $ @ Jgeemé yelkdHesaplamadh ¢ tkgonk ol as €1 ak pameéen
el e aleéneéer. DeIiKkenIereS!_ait dejerlerionlkdufane s

P(S;-lX)k oK wl las €léeadredila.Bieo | as el enk{ lkag elangie E médladaif akt ér él e

Deji kkenl eri heékaxéardfalr@manemjger - ekl ekmesi ol asel
Nai ve Bayes form¢gl ¢ il e hesapk/aktrhaj_s[@k-laq-zér_,_ ;(nf_ngin,
Keklindedir. Dejikken vekt°rlerinin ait olduju s:¢
P(S|X)=——F—"—
(510 = =35
P(XISI_)oIaséléjé, ejitim veri seti il e akaj] édaki gi
P(XIS!) = P(Illsz')* P(IEISa')* *P(lnlsa) = l_[P[l_IrISI) ! j= 1'2""11
iinci g°z|esnéimé(étag'iaKa]éldauveriIensmpkahmakaadén.
i Kl eme en b¢g¢yé¢k sonsal séneéefl anrRol@®r ma adée veril mel

n
§; = argmax, n P[xj|S!-) *P(S;), i=1,..k
=1

BULGULAR

Bu -al exmada Wiopded aft gridei n °yaeklidweéhk dej er i ol
d¢zgenlektirme yapéel mékdl8). 1Akhededakie Hekigl Ireli dd
i -in elde edisluemmuldnwxgeaur .ejriler
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