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1. GIRIS

Yatirimcilarm finansal piyasalardaki temel amaci minimum risk
diizeyine katlanarak maksimum getiri oranini1 elde edebilmektir (Almahdi &
Yang, 2017, 5.267). Fakat, temel finans teorilerinde de ifade edildigi gibi finansal
yatirimlardan daha yiiksek getiri elde edebilmek i¢in daha fazla riske katlanmak
gerekmektedir (Chang,Yang & Chang, 2019, s.10530). Bu nedenle yatirimcilar
optimal risk / getiri bilesimine sahip portféylerin olusturulmasinda portfoy
optimizasyon yontemlerinden yararlanmaktadirlar.

Markowitz (1952) ortalama varyans yontemi teorik altyapisi bulunan ilk
matematiksel portfdy optimizasyon ydntemi olarak tanimlanmaktadir.
Katkilarindan dolay1 Markowitz (1952) ortalama varyans yontemi uzun bir siire
hem literatiirde hem de uygulamada olduk¢a yaygin bir sekilde kullanilmistir.
Fakat, bu alana doniik aragtirmalarin artmasi ile birlikte bu yonteme doniik
elestiriler de artmaya baglamistir. Bu elestiriler igerisinde bu yontemin yeterince
iyi ¢esitlendirilmis portfdyler olusturamamasi, piyasa degeri diisiik olan girket
hisselerine optimal portfoyde yiiksek oranda yer vermesi, optimizasyon
sonuclarinin baglangigtaki varsayimlara olduk¢a duyarli olmasi ve ¢esitli tahmin
hatalarinin s6z konusu olmasi gibi unsurlar 6ne ¢ikmistir (Lejeune, 2011, s.1494;
Mishra, Pisipati & Vyas, 2011, s.554).

Black-Litterman (1992) (BL) yontemi ise 6ziinde Markowitz (1952)
ortalama varyans yonteminin belirtilen bu eksikliklerini giderebilmek amaciyla
gelistirilmistir. Bu nedenle BL yontemi kendi teorik varsayimlarina ilaveten
Markowitz (1952) ortalama varyans yontemi ile CAPM yo6nteminin de bazi temel
varsayimlarini  kendi iginde barindirmaktadir. BL yOnteminin portfoy
optimizasyon siirecine temel katkilar1 ise su sekilde ifade edilebilir: Oncelikle BL
yontemi Markowitz (1952) ortalama varyans yoOnteminin aksine analizlerde
beklenen getiri oranlarini degil beklenen ek getiri oranlarini (excess return)
dikkate alir ve bunu piyasa denge getiri oranlarin1 goz ard1 etmeden yapar. Bunu
yani sira portfoy optimizasyon siirecine yatirimcilarin getiri oranlar1 konusundaki
beklentilerini de dahil eder ve finansal varliklarin optimal portfdy igerisindeki
agirliklarinin belirlenmesinde sirketlerin piyasa degerlerini dikkat alir (He &
Litterman, 2002,s.3-4; Mankert & Seiler, 2012, 5.99-102). BL yénteminin portfoy
optimizasyon siirecine yatirnmci beklentilerini dahil etmesi optimizasyon
sonuclarinin  baglangigtaki  varsayimlara olan duyarliligini  azaltirken,
optimizasyon siirecinde sirketlerin piyasa degerlerini dikkate almasi optimal
portfoyde kiiciik firmalara yiiksek agirlik verilmesi sorununun ¢oziimiine katki
saglar (Bessler, Opfer & Wolft, 2017, s.11-12; Harris, Stoja & Tan, 2017, s.1085-
1086). Bunun yani sira BL yontemi tahmin hatasi sorununu da analizlerde
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beklenen getiri orani vektdriinii kullanarak azaltmaya calisir (Idzorek, 2002, s.2;
Lee, 2000, s.173-174).

Portféy optimizasyon siirecine doniik bu katkilarmmdan dolayr BL
yéntemi uygulamada oldukca sik kullanilan bir yéntem haline gelmistir (Ornegin
bakiniz: Bevan & Winklemann, 1998; He & Letterman, 1999). Bu durum BL
yénteminin uluslararasi yazinda da ilgi gérmesi sonucunu dogurmustur. Ornegin
Mishra vd. (2011) Hindistan hisse senedi piyasalarindaki sektorel hisse
senetlerini dikkate aldiklar1 ¢aligmalarinda BL yonteminin Markowitz (1952)
ortalama varyans yonteminden daha iyi performans sergiledigi sonucuna
ulagmiglardir. Bertsimas, Gupta ve Paschalidis (2012) BL yonteminin daha esnek
bir versiyonu ile standart versiyonunun performanslarini ABD hisse senedi
piyasalarindaki  sektorel endeksleri dikkate alarak  karsilagtirdiklar
calismalarinda esnek yontemin standart yontemden daha basarili bir yontem
oldugu sonucuna ulagmislardir. Xiao ve Valdez (2015) BL yoOnteminin
performansini ABD, Ingiltere, Fransa ve Almanya hisse senedi piyasalari igin
inceledikleri galismalarinda hisse senedi getirilerinin dagiliminin kalin kuyruk
(fat-tail) ozelligi sergilemesi durumunda analizlerde standart normal dagilim
varsayimi yerine Student t dagilim varsayimmin kullanilmasinin ve yatirimei
goriislerinin dogru belirlenmesinin BL yonteminin performansi iizerinde olumlu
etkileri oldugu sonucuna ulagmislardir. Bessler vd. (2017) BL yontemini ABD
hisse senetleri ile ABD tahvilleri ve emtialardan olusan finansal varliklara
uyguladiklar1 ¢alismalarinda bu yontemin Sharpe rasyosu dikkate alindiginda
Markowitz (1952) ortalama varyans yontemi ve minimum varyans yontemi gibi
portfdy optimizasyon yontemlerinden daha iyi performans sergiledigi sonucuna
ulasmiglardir. Ayrica BL yoOnteminin daha iyi cesitlendirilmis portfoyler
olusturdugunu da belirtmislerdir. Harris vd. (2017) ABD, Ingiltere ve Japonya
hisse senedi piyasalarindaki sektorel endeksleri dikkat alarak yeni gelistirilen
dinamik BL yonteminin performansini inceledikleri ¢alismalarinda bu yontemin
Markowitz (1952) ortalama varyans yontemine gore ¢ok daha iyi ¢esitlendirilmis
portfoyler olusturdugu sonucuna ulasmiglardir. Platanakis ve Urquhart (2019)
BL yoOntemini Bitcoin, Litecoin, Dash ve Ripple’dan olusan kripto para
birimlerine uyguladiklar1 ¢alismalarinda, tahmin hatalarinin negatif etkilerini
dikkate alabilecek sekilde genisletilen standart BL yonteminin Markowitz (1952)
ortalama varyans yontemine dayali portfoy ile esit agirliklandirilmis portféyden
daha iyi bir performans sergiledigi sonucuna ulagmiglardir. Kara, Ulucan ve
Atici (2019) BL yéntemi kapsaminda Dow Jones endeksi ile BIST30 endeksinde
yer alan sirketleri dikkate alarak yatirimci goriislerinin elde edilmesinde yeni
hibrit bir yaklagim gelistirdikleri ¢calismalarinda, Sharpe rasyosuna goére bu yeni
yontemin olusturdugu portfoylerin ilgili piyasa endekslerine kiyasla daha iyi
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performans sergiledikleri sonucuna ulagsmislardir. Kocuk ve Cornuéjols (2020)
piyasa bazli yaklasim ile sartli riske maruz deger yoOntemini birlestirerek
gelistirdikleri yeni BL yonteminin performansint S&P500 endeksinde yer hisse
senetleri igin inceledikleri caligmalarinda bu yeni yaklagimin alternatif
yaklagimlara gore daha etkin portfoyler olusturdugu sonucuna ulasmislardir.
Sahamkhadam, Stephan ve Ostermark (2021) S&P100 endeksi ile Eurostoxx 50
endeksinde yer alan sirketlerin hisse senetlerini dikkate alarak Copula
yaklasgimima dayali BL yonteminin performansim standart BL yontemi, sartli
riske maruz deger yontemi ve esit agirliklandirilmis portfoy yonteminin
performanslari ile karsilastirdiklar1 galigmalarinda Copula yaklasimina dayali BL
yonteminin riske gore diizeltilmis getiri oranlar1 dikkate alindiginda diger
alternatif yontemlerden daha iyi performans sergiledigi sonucuna ulagsmiglardir.

Ulusal yazina bakildiginda ise Caliskan (2012) BIST30 endeksinde yer
alan 17 sirketi esas alarak BL yontemi ile Markowitz (1952) ortalama varyans
yonteminin performanslarini toplam risk, sistematik risk ve sistematik olmayan
risk faktorleri 6zelinde karsilastirdigi ¢alismasinda ilgili ii¢ risk faktoriine gore
de BL yonteminin daha basarili optimal portféyler olusturdugu sonucuna
ulasmustir. Siier (2015) BIST100 endeksindeki 39 firma icin BL ydntemini
kullandig1 calismasinda bu ydntemin portfdy optimizasyon siirecine yatirimci
beklentilerini de dahil edebilen olduk¢a Onemli bir yontem oldugu sonucuna
ulasmustir. Aytiirk (2015) BIST30 endeksinde yer alan 21 hisse senedini dikkate
aldig1 caligmasinda BL yonteminin olusturdugu optimal portfdyiin piyasa
portfoyiinden ¢ok daha iyi performans sergiledigi sonucuna ulasmistir. Kara
(2017) BIST30 endeksi ekseninde yapay zeka modeliyle genisletilmis hibrit BL
yonteminin performansint esit agirliklandirilmis portféy ile rassal olarak
agirliklandirilmig  portfoyiin performansi ile karsilastirdigi calismasinda BL
yonteminin daha yliksek getiri sunan portfoyler olusturdugu sonucuna ulagmistir.
Ozel ve Ozen (2019) BIST100 endeksinde yer alan bes adet sigorta sirketinin
hisse senetlerini dikkate aldiklar1 calismalarinda BL yéntemi kapsaminda
yatirimet1 beklentilerinin portfy optimizasyon siirecine dahil edilmesinin portfoy
yonetimi agisindan olumlu etkileri oldugu sonucuna ulagsmislardir. Kurnaz (2019)
BiST100 endeksindeki sirketleri dikkate alarak BL yontemi ile Markowitz (1952)
ortalama varyans yonteminin performanslarini karsilastirdigi ¢aligmasinda BL
yonteminin daha yiiksek getiri oranlar1 sunan portfoyler olusturmasina ragmen,
risk / getiri dengesi acisindan Markowitz (1952) ortalama varyans yOnteminin
daha iyi performans sergiledigi sonucuna ulagmustir.

Bu c¢aligmalardan anlasilacag: literatiirde genel olarak BL yoOnteminin
Markowitz (1952) ortalama varyans yonteminden daha iyi performans sergiledigi
ifade edilmektedir. Bu nedenle bu calismanin amacit BL ydnteminin portfoy
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optimizasyon performansim alternatif varsayimlar altinda inceleyerek, ne tiir
varsayimlarin BL yoOnteminin etkiligini / performansim1 daha da artirdigim
belirleyebilmektir. Calismada ayrica BL yontemi kapsaminda ilgili alternatif
varsayimlar kullanilarak olusturulan optimal portfdylerin performanslarn piyasa
portfoyliniin performanst ile de karsilastinlmigtir. Ciinkii aktif portfoy
yoOnetiminin temel amaci piyasa portfdyiine gore daha basarili portfoyler
olusturabilmektir.

Calismanin literatiire iki konuda katki sagladigi disiiniilmektedir.
Oncelikle Kurnaz’in (2019, s.53) giincel ¢alismasinda da ifade ettigi gibi ulusal
yazinda heniiz BL yontemine dayali olduk¢a az sayida ¢aligma bulunmaktadir.
Ikinci olarak gerek yatirimcilarin kendi beklentilerine olan giiven diizeyleri gerek
referans (benchmark) portfoyden beklenen yillik getiri oranlar1 gerekse referans
portfoyiin agirliklandirilmasinda kullanilan alternatif yaklagimlara baglh olarak,
bu c¢alisgmada BL yontemi ile olusturulan 12 farkli portfdyiin performansi
karsilastirilmastir.

Calisma dort bolimden olusmaktadir. Ikinci boliimde analizlerde
kullanilan veri seti ile metodolojiye iliskin bilgiler sunulmus, ti¢iincii bdliimde
elde edilen bulgulara yer verilmig, dordiincii bdliimde ise sonuglar
degerlendirilmistir.

2. VERI ve METODOLOJI

2.1. Veri

Bu caligma Ocak 2000 ile Aralik 2020 donemini kapsamakta ve aylik
verilerden olusmaktadir. Calismada 6nde gelen 24 adet ABD’li sirketin hisse
senetleri dikkate alinmistir. Hisse senetlerine iliskin veriler finance yahoo web
sitesinden (https://finance.yahoo.com), risksiz faiz oranlarina ait veriler ise FED
(Federal  Reserve  Bank, FED) wveri tabanindan  (https:/www.
federalreserve.gov/data.htm) temin edilmistir. ilgili sirketler ve bu sirketlere ait
temel bilgiler Tablo 1’de sunulmustur.

Tablo 1: Portféy Optimizasyon Ydntemlerinin Uygulanacagi Sirket Hisseleri

Sembol Sirket Temel faaliyet alani
DIS Walt Disney Campany Eglence sektdrii
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MS Morgan Stanley Finans Sektorii

GE General Electric Company Ozel Endiistriyel Makineler

CI Cigna Holding Co Saglik sektorii

RTX Raytheon Technologies | Havacilik ve Savunma
Corp

PEP PepsiCo, Inc Alkolsiiz Igecekler

AXP American Express | Finans Sektori,
Company

MRK Merck & Company , Inc Saglik sektorii

ORCL Oracle Corporation Teknoloji, Yazilim

USB U.S. Bancorp Finans Sektori

ANTM Anthem, Inc. Saglik sektorii

HD Home Depot, Inc. Ev gelistirme perakendeciligi

PRU Prudential Financial, Inc. Finans, Sigorta sektorii

CAT Caterpillar, Inc. Tarim makineleri, Agir Is makineleri

WBA Walgreens Boots | Saglik sektorii
Alliance,Inc

BMY Bristol-Myers Squibb | Saglik sektdrii
Company

PNC PNC Financial Services | Finans Sektorii
Group,Inc

COST Costco Wholesale Toptan  satis,  perakendecilik,  indirim
Corporation magazalari

UPS United Parcel Service, Inc Entegre Lojistik, Kargo, Nakliyecilik

DUK Duke Energy Corporation Enerji sektorii, Elektrik

LMT Lockheed Havacilik ve Savunma
MartinCorporation

ALL Allstate Corporation Finans , Sigorta

HON Honeywell International | Ozel endiistriyel makineler, yazilim, otomasyon
Inc.

ABT Abbott Laboratories Saglik sektorii

2.2. Metodoloji

BL yonteminin genel metodolojik yapist asagidaki gibi ag¢iklanabilir
(Arulraj, Meghana & Karthika, 2012; Aytiirk, 2015; Black & Littreman,1992;
Idzorek, 2002; Ozel & Ozen, 2019):

1. adim: BL y0nteminin uygulanacagi hisse senetleri belirlenir.

2. adim: Bir referans portfoy (benchmark portfolio) olusturulur. Referans
portfdyden beklenen yillik getiri orami ile bu referans portfdyde yer
alacak hisse senetlerinin agirliklar1 belirlenir. Bu asamada agirliklar
belirlenirken oncelikle sirketlerin piyasa degerleri dikkate alinir.

3. admm: Bu ilk iki asamadaki verilere bagli olarak her bir hisse senedi i¢in
zimni (implied) piyasa denge getiri oranlari belirlenir.
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4. admm: Yatmrimcinin her bir hisse senedine iliskin beklentileri ile bu
beklentilere iliskin giliven diizeyleri belirlenir. Giiven diizeyleri
yatirimcinin kendi beklentilerine olan giivenin bir 6l¢iitiinii sunar. Gliven
diizeyinin artmast optimal portfoylin olusumunda yatirimci
beklentilerinin etkisinin artmasi anlamina gelir.

5. admm: Bayesyen bir yaklasim ile tiglincli asamadaki getiri oranlari ile
dordiincii agamadaki getiri oranlar birlestirilir. Bir diger ifadeyle her bir
hisse senedi icin belirlenen (zimni) piyasa denge getiri oranlar ile
yatinmer beklentileri  birlestirilerek yatirimer beklentilerine gore
diizeltilmis nihai getiri oranlar1 (adjusted returns) elde edilir.Yatirime1
beklentileri goreceli olabilecegi gibi mutlak da olabilir. Ayrica analize
dahil edilen tiim hisse senetleri i¢in bir yatirime1 beklentisinin olmas1 da
gerekmemektedir. Bu ¢aligmada yatirimci1 beklentisinin mutlak oldugu
varsayilmistir.

6. adim: Son agamada ise yatirimc1 beklentilerine gore diizeltilmis nihai
getiri oranlar1 Markowitz (1952) ortalama varyans yontemine dayali
portfoy optimizasyon siirecine dahil edilerek optimal portfoy elde edilir.
Bdylece optimal portfdyde yer almasi gereken hisse senetleri ile bu hisse
senetlerine ait agirliklar ve bu hisse senetlerine ait diizeltilmis nihai getiri
oranlar1 belirlenmis olur.

BL yonteminde her bir hisse senedi igin belirlenen piyasa denge getiri
oranlar1 ile yatirimci beklentilerinin birlestirilmesi ile elde edilen diizeltilmis
nihai getiri oranlariin kritik bir rolii bulunmaktadir. Bu nedenle bu asama ayrica
matematiksel olarak Denklem (1)’deki deki gibi ifade edilmektedir (Beach &
Orlov, 2007, s.154; Black & Litterman, 1992, s.42):

E[Rl=[ X))+ PP [z X)) 1+ P'Q1Q] (1)

Burada,

E[R]: Yatirimei beklentilerine gore diizeltilmis beklenen nihai ek (excess) getiri
oranlar1 vektoriinii (N x1 siitun vektorii),

Y. : Ek (excess) getiri oranlarinin kovaryans matrisini (NXN matrisi),

IT : Zimni denge getiri vektoriinii (N x1 siitun vektorii),

@ : Yatiimeinin hisse senetlerinin getiri oranlar1 konusundaki goriis vektoriinii
(Kx1 siitun vektorii),

Q : Yatirimei gorislerinden kaynaklanan hata terimlerinin diagonal kovaryans
matrisini (KxK matrisi),
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P : Yatinmc goriisleri igerisinde yer alan varliklar1 tanimlayan matrisi (KxN
matrisi) ifade etmektedir.

Daha once ifade edildigi gibi bu c¢alismada BL modelinin portfoy
optimizasyon performansi alternatif varsayimlar altinda incelenmistir. Bu
alternatif varsayimlar ii¢ temel unsur iizerine kurulmustur. Bu unsurlardan
birincisini yatirimeinin yapacagi yatirim igin referans portfoyden bekledigi yillik
portfoy getirisinin 6nsel olarak belirlenmesi olusturmaktadir. Bu ¢alismada BL
yonteminin performansi %12 ve %18’den olusan iki farkl yillik beklenen portfoy
getirisi igin ayr1 ayr1 incelenmistir. ikinci olarak yine referans portfdyiin
olusturulma agsamasinda hisse senetlerinin agirliklar1 belirlenirken oncelikle
literatiirdeki temel yaklasim olan sirketlerin piyasa degerleri dikkate alinmis
(Ornegin bakiniz: Cooper & Molyboga, 2017; Jia-long, Bo-wei & Min, 2013),
ardindan birer alternatif yontem olarak esit agirhiklandirilmis portfdy yaklagimi
ile risk paritesi yaklasimina yer verilmistir. Uciincii olarak yatirrmeinin kendi
beklentilerine iliskin giiven diizeyleri belirlenirken hem %100 giiven diizeyi hem
de %75 giiven diizeyi dikkate almmistir. Tim bu analizler yapilirken de
literatiirlin geneli ile uyumlu bir sekilde agiga satis igslemleri ve kaldiragl islemler
kisitlanmustir.

Referans portfoyii olusturan hisse senetlerinin portfdy igerisindeki
agirliklarinin belirlenmesinde kullanilan risk paritesi yonteminin genel yapisi
Denklem (2), (3) ve (4)’te gosterilmistir (Costa & Kwon, 2019, s.458; Maillard,
Roncalli & Teiletche 2010, s.67-68):

n

¥ 0= 0
= 9222 = g, S o
Minimize et, X7 1. X7, (¢: (X $); — ;X ¢))? 3)
Sartiyla, 1"¢p =1ve ¢ >0 “4)

Burada op, portféyﬁn standart sapmasini; ¢; her bir finansal varligin portfoy

icerisindeki aglrhglm , her bir finansal varligin portfoy riskine olan marjinal

b a¢
katkisini; o; ise her bir finansal varligin portfdy riskine olan toplam katkisini
gostermektedir.
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Calismada referans portfoyli olusturan hisse senetlerinin portfoy
icerisindeki agirliklarinin belirlenmesinde risk paritesi yontemine de yer
verilmesinin temel nedeni bu yontemin diger bir ¢ok yontemden farkli olarak
fonlarn ¢esitli finansal varliklar arasinda nasil dagitilacag ilkesine degil, riskin
nasil dagitilacagi ilkesine odaklanmasidir. Bu nedenle bu yontem literatiirde riske
gore esit agirliklandirilmis  portféyler olusturan yontem olarak da
tanimlanmaktadir (Asness, Frazzini & Pedersen, 2018,s. 48). Bir diger ifadeyle
risk paritesi yontemi analize konu olan tiim hisse senetlerini optimal portfoye
dahil etmekte ama bu hisse senetlerinin optimal portfoy igerisindeki agirliklarm
belirlerken her bir hisse senedinin optimal portfoyiin toplam riskine olan
katkisinin esit olmasi ilkesini esas almaktadir.

BL yontemine dayali olarak ilgili varsayimlar altinda olusturulan 12
farkli optimal portfoyiin performanslarinin karsilastirilmasinda ise digerlerinin
yani sira Osteryoung, Scott ve Roberts (1977), Garip (2014) ve Basar’in (2019)
caligmalarinda oldugu gibi degisim katsayisindan yararlanilmigtir. Degisim
katsayis1 (DK) Denklem (5)’te gosterilmistir:

— _°p
DK = Ers) %)

Burada,
op; Portfoyiin standart sapmasini,
E(rp); Portféyden beklenen getiri oranini ifade etmektedir.

Denklem (5)’ten anlasilabilecegi gibi DK bir birim getiri basina diisen
risk diizeyini Glgen bir orandir. Bu nedenle bu oran ne kadar diistik ise ilgili
portfoylin o kadar iyi bir performans sergiledigi varsayilmaktadir. Ciinkii,
DK’nin diigiik ¢ikmasi rasyonel bir yatirmmcinin aym bir birimlik getiriyi ¢ok
daha diistik bir risk diizeyine katlanarak elde edebilecegi anlamina gelmektedir.

3. BULGULAR

3.1. Referans Portfoyii Olusturan Hisselerin Agirhklarinin

Belirlenmesi

3.1.1. Sirketlerin piyasa degerlerinin dikkate alinmasi

Daha Once ifade edildigi gibi bu ¢alisgmada BL yonteminin portfoy
optimizasyon performansi alternatif varsayimlar altinda incelenmistir. Bu
kapsamda ilk olarak referans portfoyii olusturan hisse senetlerinin agirliklari
belirlenirken, temel yaklagim olan sirketlerin piyasa degerleri dikkate alinmistir.
Bu kapsamda Tablo 2’de bu ¢alismanin analiz déneminin sonunu temsil etmesi
nedeniyle 31/12/2020 tarihi itibariyle inceleme kapsamindaki tiim sirketlerin
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piyasa degerleri ve bu piyasa degerlerine gore belirlenen agirliklar sunulmustur.
Veriler incelendiginde referans portfoy igerisindeki agirliklarin %10.655 ile
%1.004 arasinda degistigi; en yiiksek agirliga DIS, en diisiik agirliga ise PRU
hisse senetlerinin sahip olduklar1 anlagilmaktadir.

Tablo 2: Sirketlerin Piyasa Degerleri ve Bu Piyasa Degerlerine Gore Belirlenen

Agirliklar
Hisseler 31/12/2020 tarihi itibariyle | Toplam  piyasa degeri
piyasa degeri icerisindeki agirhik

DIS 327,570,000,000 $ %10.65462
MS 105,670,000,000 $ %3.437049
GE 94,560,000,000 $ %3.075682
CI 75, 870,000,000 $ %2.467766
RTX 108,090,000,000 $ %3.515762
PEP 205,250,000,000 § %6.676013
AXP 97,210,000,000 $ %3.161877
MRK 206,870,000,000 $ %6.728705
ORCL 192,580,000,000 § %6.263905
USB 70,160,000,000 $ %2.282042
ANTM 80,590,000,000 $ %2.62129
HD 285,010,000,000 $ %9.270306
PRU 30,860,000,000 $ %1.00376
CAT 98,710,000,000 $ %3.210666
WBA 34,510,000,000 $ %1.122481
BMY 140,000,000,000 $ %4.553675
PNC 63,470,000,000 $ %2.064441
COST 166,900,000,000 $ %35.428631
UPS 146,170,000,000 $ %4.754362
DUK 67,300,000,000 $ %2.189017
LMT 99,150,000,000 $ %3.224978
ALL 34,210,000,000 $ %1.112723
HON 149,440,000,000 $ %4.860723
ABT 194,290,000,000 $ %6.319525
Piyasa degerleri toplami 3,074,440,000,000 $

Agirliklar toplami %100

Kaynak:https://www.macrotrends.net/stocks/charts/ABT/abbott-
laboratories/market-cap

Referans portféyden beklenen getiri oranlaria gelince daha once ifade
edildigi gibi burada BL yontemi %12 ve %18’den olusan iki farkli yillik beklenen

i¢in elde edilen piyasa denge getiri oranlar1 Tablo 3’te sunulmustur.
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Tablo 3: Denge Getiri Oranlarina Sahip Referans Portfoy

Hisseler Piyasa denge getiri oranlari (%12) Piyasa denge getiri oranlari ( %18)
DIS %15.11 %22.66
MS %18.53 %27.80
GE %15.62 %?23.44
CI %14.28 %21.42
RTX %13.28 %19.93
PEP %7.07 %10.61
AXP %17.25 %25.88
MRK %8.40 %12.61
ORCL %12.63 %18.94
USB %12.54 %18.81
ANTM %10.07 %15.10
HD %12.12 %18.18
PRU %23.17 %34.76
CAT %16.84 %25.26
WBA %9.70 %14.55
BMY %9.71 %14.56
PNC %14.21 %21.31
COST %9.12 %13.68
UPS %10.01 %15.01
DUK %S5.51 %8.26
LMT %9.23 %13.84
ALL %14.47 %21.71
HON %15.69 %23.53
ABT %7.53 %11.29
Ortalama | %12 %18

Oncelikle referans portfdyden beklenen yillik getiri oran1 %12 iken her
bir hisse senedi igin elde edilen piyasa denge getiri oranlarina bakildiginda bu
oranlarin %23.17 ile %5.51 arasinda degistigi, en yiiksek orana PRU hisse
senetlerinin, en diisik orana ise DUK hisse senetlerinin sahip oldugu
anlagilmaktadir. Ayrica tiim hisse senetlerinin piyasa denge getiri oranlarinin
ortalamasi alindiginda da %12 oranina ulagilmaktadir ki bu da zaten referans
portfdyden beklenen getiri oranidir. Referans portfoyden beklenen yillik getiri
orani %18 iken her bir hisse senedi i¢in belirlenen piyasa denge getiri oranlarina
bakildiginda ise getiri oranlarinin %34.76 ile %8.26 arasinda degistigi, en yiiksek
orana yine PRU hisse senetlerinin, en diisiik orana ise yine DUK hisse
senetlerinin sahip oldugu anlasilmaktadir. Ayrica, referans portféyden beklenen
getiri oranin %18’e ¢ikarilmasinin her bir hisse senedinin piyasa denge getiri
oraninin artmast soncunu da dogurdugu goriilmektedir. Referans portfoyil
olusturan her bir hisse senedinin piyasa denge getiri oranlar1 belirlendikten sonra
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optimal portfoyii olusturabilmek igin yatirimci beklentileri ile bu beklentilere
iliskin gliven diizeylerinin belirlenmesi gerekmektedir. Burada yatirimci
beklentilerinin mutlak oldugu varsayillmis ve yatirnmcinin getiri beklentileri
olusturulurken ilk 9 sirketin sundugu getirileri oranlar1 dikkate alinmistir. Gliven
diizeyi de %100 olarak belirlenmistir. Bu varsayimlar altinda BL yontemine gore
olusturulan optimal portfoyler Tablo 4’te sunulmustur.

Oncelikle referans portfdyden beklenen getiri oran1 %12 iken elde edilen
optimal portfoye bakildiginda optimal portfdyde en diisiik agirlhik BMY (%0.03),
en yiiksek agirlik ise PRU (%31.91) hisse senetlerinde olacak sekilde 10 adet
hisse senedinin yer aldig1 goriilmektedir. Bu 10 adet hisse senedi i¢in daha dnce
belirlenen piyasa denge getiri oranlar1 ile yatirimei beklentilerinin birlestirilmesi
ile elde edilen nihai getiri oranlarina bakildiginda da bu getiri oranlarimin %31.11
ile %13.34 arasinda degistigi, en yiliksek orana PRU hisse senetlerinin, en diigiik
orana ise BMY hisse senetlerinin sahip oldugu anlagilmaktadir. Optimal portfoye
ait risk ve getiri parametrelerine bakildiginda ise optimal portfoyiin beklenen
yillik getiri oranmmin %23,37, standart sapmasinin %23.58 ise oldugu
goriilmektedir.

Referans portfoyden beklenen getiri oram %18 iken elde edilen optimal
portfoye bakildiginda optimal portfoyde en diisiik agirlik GE (%0.63), en yiiksek
agirlik ise PRU (%18.30) hisse senetlerinde olacak sekilde 14 adet hisse
senedinin yer aldigi goriilmektedir. Bu sonuclarin portfdy cesitlendirmesi
acisindan ilk duruma gore daha iyi sonuglar oldugu ifade edilebilir. Clinkii, bir
onceki duruma gore hem optimal portfoyde yer alan hisse senetlerinin sayisi
artmakta hem de bu hisse senetlerinin optimal portfoy igerisindeki agirliklar: daha
makul oranlara gerilemektedir. Bu 14 adet hisse senedi i¢in nihai getiri oranlarina
bakildiginda da bu oranlarin da %42.70 ile %15.61 arasinda degistigi, en yiiksek
orana PRU hisse senetlerinin, en diisiik orana ise PEP hisse senetlerinin sahip
oldugu anlagilmaktadir. Optimal portfoye ait risk ve getiri parametrelerine
bakildiginda ise optimal portfoylin beklenen yillik getiri oranmin %28,51,
standart sapmanin ise %20 oldugu anlagilmaktadir. Dolayisiyla gesitlendirme
etkisinin yani sira daha yiiksek getiri oranin1 daha diisiik risk diizeyi ile sunmast
acisindan da bu optimal portfoyiin performansinin bir 6nceki asamada elde edilen
optimal portfoyiin performansindan daha iyi olduguna dair bazi bulgularin
oldugu ifade edilebilir.

Tablo 4: BL Yontemine Gore Belirlenen Optimal Portfoyler
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Hisseler Beklentilerle diizeltilmis | Optimal Agirliklar
nihai getiri oranlari
Referans portfdyden beklenen yillik getiri oran1 %12
DIS %20.11 %18.80
MS %23.53 %2.27
AXP %22.25 %4.37
MRK %13.40 %5.39
ORCL %17.63 %10.66
HD %15.45 %1.95
PRU %31.11 %31.91
CAT %22.13 %2.65
BMY %13.34 %0.03
HON %21.24 %21.97
Optimal portfoy Beklenen getiri orani Standart sapma
%23,37 %23.58
Referans portfoyden beklenen yillik getiri orani %18
DIS %27.66 %17.16
MS %32.80 %2.55
GE %28.44 9%0.63
RTX %24.93 %1.35
PEP %15.61 %2.09
AXP %30.88 %4.95
MRK %17.61 %8.97
ORCL %23.94 %9.82
HD %21.52 %9.49
PRU %42.70 %18.30
CAT %30.55 %3.19
BMY %18.20 %3.80
ALL %27.57 %2.63
HON %29.08 %15.06
Optimal portfoy Beklenen getiri orant Standart sapma
%28,51 %20,00

3.1.1.1. Giiven diizeyinin %75 olarak belirlenmesi durumunda elde
edilen sonuglar

Calismanin bu asamasinda bir 6nceki asamada yapilan tiim analizler %75
giiven diizeyi dikkate alinarak yinelenmistir. Daha 6nce ifade edildigi gibi gliven
diizeyleri yatinnmcilari kendi beklentilerine olan giiven derecelerini gostermekte
ve giiven diizeylerinin azalmasi optimal portféylin olusumunda yatirimci
beklentilerinin etkisinin de azalmas1 anlamina gelmektedir. Dolayisiyla bdyle bir
analiz ile yatirnmcilarin kendi beklentilerine olan giiven diizeylerinin azalmasinin
sonugclar lizerindeki etkileri incelenmigtir.

Bulgular Tablo 5°te sunulmustur.
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Tablo 5: BL Modeline Gore Belirlenen Optimal Portfoyler (Giiven Diizeyi

%75)

Hisseler Beklentilerle diizeltilmis | Optimal Agirliklar

nihai getiri oranlar1
Referans portfoyden beklenen yillik getiri oran1 %12
DIS %19.97 %20.48
MS %23.63 %3.76
GE %20.43 %0.45
AXP %22.24 %6.42
MRK %12.74 %7.02
ORCL %17.05 %9.33
HD %15.18 %5.38
PRU %30.57 %24.26
CAT %21.78 %3.09
BMY %12.94 %1.97
HON %20.80 %17.85
Optimal portfoy Beklenen getiri orant Standart sapma

%21,86 %21,93
Referans portfoyden beklenen yillik getiri oran1 %18
DIS %27.53 %17.58
MS %32.90 %3.33
GE %28.25 %1.42
CI %25.91 %0.38
RTX %24.56 %3.28
PEP %14.67 %2.46
AXP %30.87 %5.68
MRK %16.95 %9.53
ORCL %23.37 %8.80
HD %21.25 %10.76
PRU %42.16 %14.03
CAT %30.21 %3.24
BMY %17.79 %4.41
COST %16.71 %0.19
ALL %26.90 %2.85
HON %28.65 %12.06
Optimal portfoy Beklenen getiri orant Standart sapma

% 27,25 %19,20

Oncelikle referans portfoyden beklenen getiri oran1 %12 iken elde edilen
optimal portfoye bakildiginda optimal portfoyde en diisiik agirlik GE (%0.45),
en yiiksek agirlik ise PRU (%24.46) hisse senetlerinde olacak sekilde 11 adet
hisse senedinin yer aldigi goriilmektedir. Bu 11 adet hisse senedi i¢in nihai getiri
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oranlarina bakildiginda da bu getiri oranlarinin  %30.57 ile %12.74 arasinda
degistigi, en yliksek orana PRU hisse senetlerinin en diisiik orana ise MRK hisse
senetlerinin sahip oldugu anlasilmaktadir. Optimal portfoye ait bulgulara
bakildiginda ise bu varsayimlar altinda olusturulan optimal portfoyiin beklenen
yillik getiri oranmmin %?21,86, standart sapmasimin ise %21,93 oldugu
goriilmektedir. Referans portfoyden beklenen getiri oran1 %18 iken elde edilen
optimal portfoye bakildiginda optimal portfoyde en diisiik agirlik COST (%0.19),
en ylksek agirlik ise DIS (%17.58) hisse senetlerinde olacak sekilde 16 adet
hisse senedinin yer aldig1 goriilmektedir.

Bu bulgularin portfoy ¢esitlendirmesi agisindan ilk duruma goére daha iyi
bir durumu ifade ettigi soylenebilir. Bu 16 adet hisse senedi i¢in nihai getiri
oranlarina bakildiginda da bu getiri oranlarinin  %42.16 ile %14.67 arasinda
degistigi; en yiiksek orana PRU hisse senetlerinin, en diisiik orana ise PEP hisse
senetlerinin sahip oldugu anlagilmaktadir. Optimal portfdye ait risk ve getiri
parametrelerine bakildiginda ise optimal portfoyiin beklenen yillik getiri oraninin
%27.25, standart sapmasinin ise %19.20 oldugu anlagilmaktadir. Dolayisiyla bu
asamaya kadar elde edilen bulgular birlikte degerlendirildiginde giiven diizeyinin
%100 olarak belirlendigi durumda oldugu gibi giiven diizeyinin %75 olarak
belirlendigi durumda da referans portfdyden beklenen getiri oraninin artmasinin
hem daha iyi gesitlendirilmis portfdylerin elde edilmesini hem de risk-getiri
dengesi acisindan daha iyi performans sergileyen optimal portfoylerin
olusturulmasin1 sagladigr ifade edilebilir. Giiven diizeyinin %100 olarak
belirlendigi durum ile %75 olarak belirlendigi durum arasindaki farklara
bakildiginda ise giliven diizeyinin %75 olarak belirlendigi durumda optimal
portfoy icerisinde yer alan hisse senedi sayisinin arttigi, bu hisse senetlerinin
optimal portfoy igerisindeki agirliklari ile bu hisse senetlerine ait nihai getiri
oranlarinin ise azaldig1 anlagilmaktadir. Benzer sekilde hem optimal portfoyden
beklenen getiri oraninin hem de optimal portfoyiin standart sapmasinin da
azaldig1 goriilmektedir. Bu durumun daha iyi performans sergileyen optimal
portfoylere isaret edip etmedigi ise daha sonra degisim Kkatsayisi ile
incelenecektir.

3.1.2.Referans portfoyiin esit agirhklara sahip hisse senetlerinden
olusmasi durumda elde edilen sonuclar

Calismanin bu agamasinda referans portfoyiin esit agirliklara (her biri
yaklasik %4.17’ye) sahip hisse senetlerinden olusmas: durumunda elde edilen
sonugclar iizerinde durulmustur. Daha 6nceki asamalarda nihai getiri oranlari vb.
konularda ayrintili analizler yapildigr igin ¢alismanin bundan sonraki
asamalarinda tekrara diismemek, akiskanlik ve sadelik saglamak amaciyla daha
cok giiven diizeyinin %100 olmasi durumunda elde edilen optimal portfoylere
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iligkin bulgular iizerinde durulmustur. %75 giiven diizeyi i¢inse bulgulari iceren
tablolar sunulmayip; sadece nihai sonuglar yorumlanmistir . Bu kapsamda elde
edilen bulgular Tablo 6’da sunulmustur.

Tablo 6:BL Modeline Gore Belirlenen Optimal Portfoyler (Esit

Agirliklandirilmis)

Hisseler Beklentilerle diizeltilmis | Optimal Agirliklar

nihai getiri oranlar1
Referans portfoyden beklenen yillik getiri oran1 %12
DIS %18.33 %06.64
MS %22.52 %2.42
GE %20.47 %1.46
RTX %17.65 %0.51
AXP %21.74 %6.93
MRK %12.01 %4.36
ORCL %15.92 %7.21
PRU %31.82 %37.13
CAT %21.61 %3.03
ALL %20.48 %6.98
HON %20.38 %23.34
Optimal portfoy Beklenen getiri orant Standart sapma

%23.98 %25.18
Referans portfoyden beklenen yillik getiri oran1 %18
DIS %25 %6.43
MS %31.28 %3.16
GE %28.20 %2.84
CI %27.92 %2.72
RTX %23.97 %4.35
PEP %14.45 %35.07
AXP %30.11 %7.44
MRK %15.52 %S5.71
ORCL %21.38 %7.05
HD %18.88 %2.50
PRU %43.75 %22.40
CAT %29.78 %3.38
BMY %15.94 %2.68
PNC %25.30 %0.89
ALL %27.79 %8.02
HON %27.80 %15.36
Optimal portfoy Beklenen getiri orant Standart sapma

% 28.99 % 21.45

Oncelikle referans portfoyden beklenen getiri oran1 %12 iken elde edilen
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optimal portfoye bakildiginda portfoyde en diisiik agirlik RTX (%0.51) , en
yiiksek agirlik ise PRU (%37.13) hisse senetlerinde olacak sekilde 11 adet hisse
senedinin yer aldigi ve optimal portfoyiin beklenen getiri oraninin %23,98,
standart sapmasinin ise %?25.18 oldugu anlagilmaktadir. Referans portfoyden
beklenen getiri oran1 %18 iken elde edilen optimal portféye bakildiginda ise
optimal portfdyde en diisiik agirlik PNC (%0.89), en yiiksek agirlik ise PRU
(%22.40) hisse senetlerinde olacak sekilde 16 adet hisse senedinin yer aldigi ve
optimal portfoyiin beklenen getiri oraninin %28,99, standart sapmasinin ise
%21.45 oldugu goriilmektedir.

Bu asamaya kadar elde edilen bulgular birlikte degerlendirildiginde ise
daha onceki bulgularla uyumlu bir sekilde referans portfoyden beklenen getiri
oraninin artmasinin hem daha iyi ¢esitlendirilmis portfoylerin elde edilmesine
hem de risk-getiri dengesi ac¢isindan daha iyi performans sergileyen portfdylerin
olusturulmasina katki sagladigi ifade edilebilir. Fakat, bulgular referans portfoyii
olusturan hisse senetlerinin agirliklarmin belirlenmesinde esit agirliklandirma
yaklagimimin dikkate alinmasinin temel yaklagim olan sirketlerin piyasa
degerlerinin dikkate alinmasi durumuna goére daha koétii performans sergileyen
optimal portfoylerin olusturulmasina yol agmis olabilecegi sonucuna da isaret
etmektedir. Ciinkii, esit agirliklandirma yaklasiminin kullanilmasi durumda
optimal portfoylerin beklenen getiri oranlarinda kismi artislar s6z konusu olsa da
standart sapma ile dlgiilen risk diizeylerindeki artiglarin ¢ok daha belirgin oldugu
gorlilmektedir.

3.1.2.1. Giiven diizeyinin %75 olarak belirlenmesi durumunda elde
edilen sonuglar

Giliven diizeyinin %75 olarak belirlenmesi durumunda elde edilen
sonuglara bakildiginda ise referans portfoyden beklenen getiri oranm %12 iken
elde edilen optimal portfoyde en diisiik agirlik CI (%0.76), en yliksek agirlik ise
PRU (%28.38) hisse senetlerinde olacak sekilde 13 adet hisse senedinin yer aldig1
ve bu varsayimlar altinda olusturulan optimal portfoyiin beklenen getiri oraninin
%22,37, standart sapmasinin ise %23.52 oldugu anlasilmaktadir. Referans
portfoyden beklenen getiri oran1 %18 iken elde edilen optimal portfoye
bakildiginda ise optimal portfoyde 18 adet hisse senedinin yer aldigi ve elde
edilen optimal portfoyiin beklenen getiri oraninin %27.67, standart sapmasinin
%20.62 ise oldugu anlagilmaktadir.

3.1.3.Referans portfoyiin risk paritesi yaklasim dikkate alinarak
agirhiklandirilmasi durumunda elde edilen sonuclar

Calismanin bu asamasinda referans portfoyiin risk paritesi yaklagimina
gore belirlenen agirliklara sahip hisse senetlerinden olusmasi durumunda elde
edilen sonuglar iizerinde durulmustur. Risk paritesi yaklasimini gore her bir hisse
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senedi i¢in belirlenen agirliklar Tablo 7°de sunulmustur. Bulgular incelendiginde
en yiiksek agirligin DUK (%7.55), en diisiik agirligin ise PRU (%2.12) hisse
senetlerinde oldugu anlasilmaktadir. Bu agirliklar ilgili her bir hisse senedinin
portfdy riskine olan katkisim esit kilan agirliklardir.

Optimal portfdye iligkin bulgular Tablo 8 ve 9°da sunulmustur. Oncelikle
referans portfdyden beklenen getiri orami %12 iken elde edilen optimal portfoye
bakildiginda optimal portfoyde en diisiik agirlik RTX (%0.75), en yiiksek agirlik
ise PRU (%28.32) hisse senetlerinde olacak sekilde 13 adet hisse senedinin yer
aldig1 goriilmektedir. Bunun yam sira optimal portfdyiin beklenen getiri oraninin
%22.95, standart sapmasinin ise %21.96 oldugu anlasilmaktadir. Referans
portfdyden beklenen getiri oram1 %18 iken elde edilen optimal portfoye
bakildiginda optimal portfdyde en diisiik agirlik ABT (%0.25), en yiiksek agirlik
ise PRU (%16.87) hisse senetlerinde olacak sekilde 19 adet hisse senedinin yer
aldig1 ve optimal portfoyiin beklenen getiri oraninin %28.16, standart sapmasinin
ise %18.95 oldugu anlagilmaktadir.

Tablo 7: Risk Paritesinin Referans Portfoy Icin Belirledigi Agirliklar

Hisseler Optimal agirliklar
DIS %3.38
MS %2.72
GE %3.05
CI %3.27
RTX %3.57
PEP %6.71
AXP %2.66
MRK %5.61
ORCL %3.98
USB %3.83
ANTM %4.29
HD %4.13
PRU %2.12
CAT %2.93
WBA %4.31
BMY %4.89
PNC %3.29
COST %5.32
UPS %4.83
DUK %7.55
LMT %4.94
ALL %3.29
HON %3.11
ABT %6.21
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Tablo 8: BL Yontemine Gore Belirlenen Optimal Portfoy (Risk Paritesi

Yaklagimi, %12)
Hisseler | Nihai getiri oranlari | Optimal Agirliklar
Referans portfoyden beklenen yillik getiri oran1 %12
DIS %19.54 %S5.59
MS %23.47 %1.10
RTX %18.74 %0.75
PEP %12.60 %6.31
AXP %22.86 %6.28
MRK %13.72 %8.40
ORCL %17.14 %7.83
HD %15.11 %0.78
PRU %33.07 %28.32
CAT %22.55 %0.80
BMY %13.61 %3.62
ALL %21.87 %38.77
HON %21.74 %21.45
Optimal portfoy Beklenen getiri orani Standart sapma
% 22.95 % 21.96

Tablo 9: BL Yontemine Gore Belirlenen Optimal Portfoy (Risk Paritesi

Yaklagimi, %18)

Hisseler | Nihai getiri oranlari Optimal Agirliklar
Referans portfoyden beklenen yillik getiri oran1 %18
DIS %26.81 %4.98
MS %32.70 %1.58
GE %29.56 %1.32
CI %29.25 %2.38
RTX %25.61 %3.73
PEP %16.40 %10.66
AXP %31.80 %35.99
MRK %18.08 %8.59
ORCL %23.22 %7.06
ANTM %21.39 %0.63
HD %21.00 %5.24
PRU %45.64 %16.87
CAT %31.19 %1.53
WBA %20.23 %1.38
BMY %18.59 %5.18
PNC %26.72 %0.91
ALL %29.87 %8.27
HON %29.84 %13.44
ABT %14.86 %0.25
Optimal portfoy Beklenen getiri orani Standart sapma

% 28.16 % 18.95
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Dolayisiyla bu asamaya kadar elde edilen bulgular birlikte
degerlendirildiginde daha Onceki bulgularla uyumlu bir sekilde referans
portfoyden beklenen getiri oraninin artmasimin hem daha iyi gesitlendirilmis
portfoylerin elde edilmesine hem de risk-getiri dengesi agisindan daha iyi
performans sergileyen portfoylerin olusturulmasima katki sagladigir ifade
edilebilir.

3.1.3.1. Giiven diizeyinin %75 olarak belirlenmesi durumunda elde
edilen sonuclar

Giliven diizeyinin %75 olarak belirlenmesi durumunda elde edilen
sonuglara bakildiginda ise referans portfoyden beklenen getiri oran1 %12 iken
optimal portfoyde 15 adet hisse senedinin yer aldig1 ve bu varsayimlar altinda
olusturulan optimal portfdyiin beklenen getiri oraninin %21.43, standart
sapmasinin ise %20.59 oldugu anlagilmaktadir. Referans portféyden beklenen
getiri oran1 %18 iken elde edilen optimal portféye bakildiginda ise optimal
portfdyde 20 adet hisse senedinin yer aldig1 ve optimal portfoyiin beklenen getiri
oraninin %26.87, standart sapmasinin ise %18.25 oldugu anlagilmaktadir.

3.1.4. Alternatif varsayimlar altinda olusturulan portfoylerin
performanslarimin karsilagtirilmasi

Calismada bu asamaya kadar BL yontemine dayali 12 adet alternatif
portfoy olusturulmustur. Calismanin bu asamasinda bir portfoy performans
ol¢iitii olarak degisim katsayisi kullanilarak bu portfoylerin performanslar analiz
edilmistir. Bu kapsamda elde edilen bulgular Tablo 10’da sunulmustur. Bulgular
su sekilde 6zetlenebilir: BL yontemi kapsaminda referans portféyde yer alan
hisse senetlerinin agirliklandirilmasinda hangi yontem kullanilirsa kullanilsin,
hangi giliven diizeyi esas alinirsa alinsin referans portfoyden beklenen getiri
oraninin artmasi portfoy performansini belirgin bir sekilde arttirmaktadir. BL
yontemi igin tek bir istisna disinda’? her durumda giiven diizeyinin artmasi
portfoy performansini olumlu bir sekilde etkilemektedir.

"Referans portfdyden beklenen getiri orani %12 ve referans portfoyiin agirliklandiriimasinda
sirketlerin piyasa degerlerinin dikkate alindig1 durum istisnai durumu temsil etmektedir.
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Tablo 10 :Optimal Portfoylerin Performanslarinin Analizi

Alternatif portfoyler Portfoyde | Portfoyiin Portfoyiin DK DK’ye
yer alan | beklenen standart gore
sirket getirisi sapmast siralama
sayisl

BL (%12,PD,%100) 10 %23,37 %23.58 1.008986 10

BL (%12,PD,%75) 11 %21,86 %21,93 1.003202 | 9

BL (%12,RP,%100) 13 % 22.95 % 21.96 0.956863 | 7

BL (%12,RP,%75) 15 % 21.43 % 20.59 0.960803 | 8

BL(%12,EW,%100) 11 %23.98 %?25.18 1.050042 11

BL (%12,EW,%75) 13 %22.37 %23.52 1.051408 12

BL (%18,PD,%100) 14 %?28,51 %20,00 0.701508 | 3

BL (%18,PD,%75) 16 % 27,25 %19,20 0.704587 | 4

BL (%18,RP,%100) 19 % 28.16 % 18.95 0.67294 1

BL (%18,RP,%75) 20 %26.87 % 18.25 0.679196 | 2

BL(%18,EW,%100) 16 % 28.99 % 21.45 0.73991 5

BL(%18,EW,%75) 18 % 27.67 % 20.62 0.745211 6

Not: Burada RP, PD ve EW sirasiyla referans portfoyli olusturan hisse senetlerinin
agirliklandirilmasinda kullanilan risk paritesi, piyasa degeri ve esit agirliklandirma yaklagimlarini
ifade etmektedir. %100 ve %75 giiven diizeylerini; %12 ve %18 ise referans portfdyden beklenen
getiri oranlarin1 gostermektedir. Bu nedenle 6rnegin BL (%12, RP, %100) ifadesi referans
portfoyden beklenen getiri oraninin %12 olarak belirlendigi, referans portfdyii olusturan hisse
senetlerinin agirliklarinin belirlenmesinde risk paritesi yaklagiminin kullanildigi ve giiven
diizeyinin %100 oldugu durumu ifade etmektedir.

Referans portfoyli  olusturan hisse senetlerinin  agirliklarinin
belirlenmesinde risk paritesi yaklasiminin kullanilmasi daha iyi ¢esitlendirilmis
portfoylerin elde edilmesine katki saglamaktadir. BL yontemi i¢in her durumda
referans portfOyli olusturan hisse senetlerinin agirliklarinin belirlenmesinde risk
paritesi yaklagiminin kullanilmasi en iyi performansi sergileyen portfoylerin elde
edilmesini saglarken; referans portfoyii olusturan hisse senetlerinin agirliklarinin
belirlenmesinde esit agirliklandirma yaklagiminin kullanilmasi ise en kotii
performansi sergileyen portfoylerin elde edilmesine yol acabilmektedir.
Olusturulan 12 farkli portfoy icerisinde en iyi performansi sergileyen portfoy,
referans portfdyden beklenen getiri oraninin %18, giiven diizeyinin ise %100
oldugu ve referans portfoyiin agirliklandirilmasinda risk paritesi yaklagiminin
kullanildigr durumunda elde edilmektedir.

Daha once ifade edildigi gibi aktif portfdy yonetiminin temel amaci
piyasa portfoyiinden daha iyi performans sergileyen portfoylerin elde
edilebilmesidir. Bu nedenle bu agamada BL yontemine dayali olarak olusturulan
optimal portfoylerin performanslari piyasa portfoyiiniin performansi ile de
karsilastirilmigtir. Bu kapsamda ¢alisma donemini kapsayan Ocak 2000 ile Aralik
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2020 donemi i¢in S&P500 endeksine bakildiginda degisim katsayisinin ikinin
tizerinde bir degere sahip oldugu goriilmektedir. Bu bulgu da BL yontemine gore
olusturulan optimal portfoylerin piyasa portfoyiinden daha iyi performans
sergiledikleri anlamina gelmektedir.

4. SONUC

Bu ¢alismada ABD hisse senedi piyasalarinda islem goren 24 farkli hisse
senedi dikkate alinarak Black-Litterman (1992) yonteminin portféy optimizasyon
performansi alternatif varsayimlar dikkate alinarak incelenmistir. Ardindan bu
portfdylerin  performanslar1 piyasa portfdyiiniin  performanst ile de
karsilastirlmistir.  Oncelikle calisma bulgularinin - Black-Litterman (1992)
yonteminin Markowitz (1952) ortalama-varyans yonteminin siklikla elestirilen
baz1 6zelliklerini gidermede basarili oldugunu gosterdigi ifade edilebilir. Ciinkd,
analiz sonuglarina gore Black-Litterman (1992) yontemi Markowitz (1952)
ortalama varyans yoOnteminin aksine iyi g¢esitlendirilmis portfoyler
olusturabilmektedir. Ikinci olarak bulgular Black-Litterman (1992) ydnteminin
piyasa portfoyiinden daha basarili portfoyler olusturabildigi sonucuna da isaret
etmektedir. Bu kapsamda elde edilen bulgularin Harris, Stoja ve Tan (2017) ile
Kara, Ulucan ve Atict’nin (2019) calisma bulgular1 ile uyumlu oldugu ifade
edilebilir.

Calisma bulgulari ayrica Black-Litterman (1992) yonteminin nasil daha
etkin hale getirilebilecegi veya bir diger ifadeyle hangi varsayimlar altinda
tahmin edilmesi durumunda performansinin daha da arttirilabilecegi konusunda
da 6nemli bilgiler sunmaktadir. Ciinkii ¢aligma bulgular1 referans portféyden
beklenen getiri oraninin artmasmin ve yatirimel gorlslerine daha fazla agirlik
verilmesinin Black-Litterman (1992) yonteminin performansin1 artirdigi
sonucuna isaret etmektedir. Bu bulgularin yani sira belki de ¢alisma bulgulart
acisindan en Onemli nokta sudur ki hisse senetlerinin agirliklarinin
belirlenmesinde risk paritesi yaklasiminin kullanilmasinin Black-Litterman
(1992) yonteminin orijinal yaklagimi olan sirketlerin piyasa degerlerinin
kullanilmasi durumuna gore ¢ok daha basarili portfdylerin olusturulmasini
sagladigi anlasilmaktadir. Bu kapsamda bulgular Black-Litterman (1992)
yontemi ile olusturulan 12 farkli portfoy igerisinde en iyi portfoyiin referans
portfoyden beklenen getiri oraninin %18, giiven diizeyinin %100 oldugu ve
referans portfoyiin  agirliklandirilmasinda risk  paritesi  yaklagimindan
yararlanilmasi durumunda elde edildigini gostermektedir. Bu bulgularinda genel
olarak Cooper ve Molyboga (2017), Jayeola, Ismail, Sufahani ve Manliura
(2017) ile Jia-long, Bo-wei ve Min’in (2013) calisma bulgular ile uyumlu oldugu
ifade edilebilir. Ciinkii 6rnegin Cooper ve Molyboga (2017) ABD hisse senedi
piyasalarm1 da igeren c¢alismalarinda Black-Litterman (1992) yontemi
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uygulanirken referans portfoyil olusturan hisse senetlerinin
agirliklandirilmasinda risk paritesi yaklasgiminin kullanilmasinin, sirketlerin
piyasa degerini esas alan temel yaklasima gore daha faydali bir yaklasim oldugu
sonucuna ulagmiglardir. Jayeola, Ismail, Sufahani ve Manliura (2017) S&P500
endeksi kapsaminda ABD hisse senedi piyasalarini inceledikleri ¢aligmalarinda
Black-Litterman (1992) yontemine dayali optimizasyon siirecinde yatirimci
goriislerinin agirliginin artirilmasinin portfoy riskinin azalmasini ve portfdyden
beklenen getiri oraninin artmasini sagladigi sonucuna ulagmislardir. Jia-long, Bo-
wei ve Min’in (2013) ABD hisse senedi piyasalarmda islem goéren 20 farkh
sirketin hisse senetleri dikkate aldiklari ¢alismalarinda yatirimei goriislerine olan
giiven diizeylerinin artmasinin genel olarak portfoyiin beklenen getiri oraninin
artmas1 sonucunu dogurdugunu ifade etmislerdir. Ayrica piyasa denge getiri
oranlari ile yatirimei goriiglerinin uyumlu / dengeli olmasinin da Black-Litterman
(1992) yonteminin performansini artirdigini belirtmislerdir.

Mevcut bulgularin uygulamaya doniik sonuglarina bakildiginda ise daha
iyi ¢esitlendirilmis portfoyler olusturmak isteyen bireysel yatirimcilarin veya fon
yoneticilerinin Markowitz (1952) ortalama varyans yontemi yerine Black-
Litterman (1992) yonteminden yararlanmalarinin daha dogru bir tercih
olabilecegi anlagilmaktadir. Bunun yamn sira Black-Litterman (1992) yonteminin
performansini arttirmak i¢in de bu calisma kapsaminda belirtilen hususlarin
dikkate alinmasinin 6nemli katkilar saglayabilecegi diigiiniilmektedir. Black-
Litterman (1992) yonteminin piyasa portfdyiinden daha basarili portfoyler
olusturabilmesinin de uygulamali analizler agisindan ayrica O6nemli oldugu
belirtilmelidir. Ciinkii aktif portfoy yonetiminin temel amaci piyasa portfoyiinden
daha iyi performans sergileyen portfoylerin olusturulabilmesidir.

Konunun 6nemi ve ulusal yazinda heniiz yeterince uygulanmamis olmast
nedeniyle bu alanda daha sonra yapilacak calismalarda bu ¢alismada belirtilen
sonuglar / alternatif varsayimlar dikkate alinarak Black-Litterman (1992)
yonteminin Tiirk hisse senedi piyasalarina uygulanabilecegi diistintilmektedir.

5. CIKAR CATISMASI BEYANI

Calisma tek yazarl bir ¢caligmadir.

6. MADDI DESTEK

Bu ¢aligmada herhangi bir fon veya destekten yararlanilmamaistir.

7. YAZAR KATKILARI

OB: Fikir;

OB: Tasarim;

OB: Denetleme;

OB: Kaynaklarin toplanmasi ve/veya islemesi;

OB: Analiz ve/veya yorum;
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OZl Calismada, OECD igerisinde yer
alan 37 iilkenin, 2012-2019 yillar1 arasindaki
mobil internet ve kablolu internet abonelik
oranlarma gore kiimelemesi yapilmig, mobil
internet ve kablolu internet iki farkli kriter olarak
belirlenmistir. Kriterlerin ilk 6nce Entropi
yontemi ile sonrasinda CRITIC yontemi ile
agirliklart  hesaplanmistir.  Elde  edilen
agirliklarin 37 OECD iilkesinin 2012-2015 ve
2016-2019 yillarma ayrilan gruplar igin
olusturulan verilere yansitilarak toplamda 4
farkli kiimeleme islemi yapilmistir. Sonug olarak
ortaya cikan kiimelerde Entropi ve CRITIC
temelli verilerin olmasi, kiimelerde bir
degisiklige sebep olmamistir. Uygulamanin son
adiminda, OECD iilkelerinin yillara gore
internet abonelik oranlarindaki benzerlikleri ve
farkliliklar1  saptanarak, olusan  kiimeler
arasindaki degisimler belirlenmistir. Son olarak
internet  kullanimlar1  arasindaki  farklarin
anlamlilik diizeylerinin tespit edilmesi igin
Wilcoxon testi yapilmis ve EM Algoritmasina
gore olusan 5 kiime arasindaki farkliliklarin
analizi  i¢in  Kruskal = Wallis-H  testi
uygulanmistir. Elde edilen veriler incelendigi
zaman  2016-2019 donemindeki internet
kullaniminin, 2012-2015 doneminde kullanilan
internet kullanimina gore artisinin istatistiksel
olarak anlamli oldugu sonucuna varilmistir.
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1. GIRIS

Internet, ¢ok uzun bir gegmise sahip olmamasina ragmen diinya ¢apinda
yaygin bir kullanim alani olusturarak vazgecilmez bir konuma erismis kitle
iletisim aracidir. internet; haberlesme, egitim, turizm, saglik, ekonomi, eglence
ve bir¢ok sektorde kullanim alani yaratmig ve diinya ¢apinda insanlarin ¢ok hizl
sekilde iletisim kurmasmna olanak saglamustir. Internet sayesinde insanlar
ilgilerini ¢eken her tiirlii bilgiye hizli bir sekilde ulasabilmekte; diinya capinda
tiim gelismelere aninda erisebilmekte ve bilgi sahibi olabilmekte; diledikleri kisi
ile sohbet edip goriintiili konusabilmekte, bankacilik islemlerini uzaktan
halledebilmekte ve alisveris yapabilmektedirler. Internetin en onemli 6zelligi
interaktif iletisime olanak tanimasidir (Morris ve Ogan 2004, s. 141). Internet
kullanimi giin gegtikce tiim diinyada artis gostermekte ve buna bagli olarak
neredeyse tiim sektdrler fiziksel hizmetlerinin yaninda internet iizerinden hizmete
gecis yapmaktadir. Ozellikle COVID-19 pandemisi sonrasinda uzaktan
calisma/egitim modellerine gegilmesi ile internet kullanimindaki artis, iilkelerin
yaptig1 internet altyap1 yatirimlari sayesinde kimi zaman yogunluklardan dolay1
aksakliklar yasansa da genel itibariyle saglikli sekilde ilerleme kaydetmistir.

Diinya capinda internet yayginligiin 6l¢iilmesi, internet penetrasyonu
ile yapilmaktadir. Internet penetrasyonu, internet kullaniminin toplam niifusa
orani hesaplanarak bulunmaktadir. Internet World Stats’in 2020 yil1 3. ceyregi
i¢in agikladigi verilere gore kitalarin internet penetrasyonu karsilastirildiginda en
yiiksek oranin %90.3 ile Kuzey Amerika kitasinda oldugu, ikinci sirada ise %87.2
ile Avrupa oldugu goriilmektedir. Sonrasinda %71.5 ile Latin Amerika /
Karayipler, %70.8 ile Ortadogu, %67.7 ile Okyanusya / Avustralya, %59.5 ile
Asyave %47.1 ile Afrika kitalar1 siralamada yer almaktadir (Internet World Stats,
2020). OECD iilkelerinin 2012 ile 2019 yillar1 arasindaki internet kullanimlarini
karsilagtirmak gerekirse; 2012 yilinda OECD {ilkelerinde hanelerin ylizdesine
gore internet erisimi Sekil 1.’de verilmistir. Ayni sekilde 2019 yilinda OECD
iilkelerinde hanelerin yiizdesine gore internet erisimi ise Sekil 2.’de verilmisgtir
(OECD Data, 2020).
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Internet Erigimi
Kaynak: (OECD Data, 2020)

Kisaca iilkeleri karsilagtirmak i¢in ¢alisma sonucunda yer alan kiimeleme
islemi neticesinde her farkli kiimede yer alan bir iilkeyi inceleyecek olursak;
Tiirkiye, ABD, Yunanistan, Almanya ve italya’y1 6rnek alabiliriz. 2012 yilinda
hanelerin toplam yiizdesine kiyasla Tiirkiye’deki vatandaslarin %47.2’si internet
erisimi saglarken, ABD’de bu oran %78.4, Yunanistan’da %53.6, Almanya’da
%85.5 ve Italya’da %62.9’dur.
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Kaynak: (OECD Data, 2020)
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Bir onceki karsilastirmada oldugu gibi, Tiirkiye, ABD, Yunanistan,
Almanya ve Italya’y1 ele alacak olursak, 2019 yilinda hanelerin toplam yiizdesine
kiyasla Tiirkiye’deki vatandaslarin %88.3’1i internet erisimi saglarken, ABD’de
bu oran %79.9, Yunanistan’da %78.5, Almanya’da %94.8 ve Italya’da
%85.2°dir. Tiirkiye’de 2012-2019 yillar1 arasinda OECD iilkelerinde hanelerin
yilizdesine gore internet erisim orani %41.1, ABD’de %]1.5, Yunanistan’da
%24.9, Almanya’da %9.3 ve Italya’da %22.3 artis gdstermistir. Kiimeleme
analizi, birbiriyle benzerlik gosteren nesnelerin ayni kiimelere toplanmasini
hedeflemektedir. Bu sebeple diskriminant analizi ile yakinlik gdstermektedir.
Kiimelere ayirma islemi, sec¢ilmis iki gozlemin yakinlik ya da uzaklik
ozelliklerine gore yapilmaktadir (Cakmak, 1999, s. 188-189). Kiimeleme
analizinde, farkli ¢ok degiskenli istatistik analizlerde yapildig1 sekilde verilerin
normalligi varsayimi ¢ok dikkate alinmayip uzaklik degerlerinin normalligi
calisma icin yeterli olmaktadir (Tathdil, 1992, s. 252). Analizde yer alan
degiskenler arasindaki iliskilerin dogrusal olmasi gerekmemekte ve analiz,
belirlenen kiimeleme yontemine istinaden siniflayici, siralayici, aralikli, oransal
veya kategorik olarak ifade edilebilen verilere uygulanabilmektedir (Hartigan,
1975, s. 9-10).

Yapilan literatiir taramasinda, bu ¢alismada yer alan yontemlerin bir¢ok
farkli arastirma konusunda kullanildig1 saptanmistir. Fakat OECD iilkelerinin
internet kullanim oranlari ile ilgili bir ¢calismaya rastlanamamistir. Bu sebeple
yapilan bu ¢aligmanin sonuglari neticesinde elde edilen bulgularin ve onerilerin
literatiire ve lilkelerin internet altyapilarimi gelistirme konusunda ileriye doniik
katki saglayacagi diistiniilmektedir. Ayrica ¢alismada; tilkelerin mobil ve kablolu
internet kullanimlarinin Entropi ve CRITIC yontemleri ile agirliklandirilarak
kiimeleme yapilmasi, iki farkli donem arasinda yapilan kiimeleme arasinda
anlamlt bir farkliligin olup olmamasinin incelenmesi ve internet kullanimi
agisindan kiimeler arasi farkliligin incelenmesi agisindan ¢aligmanin benzer diger
calismalardan farkini ortaya koymaktadir.

Bu calismada da literatiiriin genisletilmesi amaciyla 37 OECD iilkesinin
internet abonelik sayilarina gore internet kullanim oranlan {ilke bazinda
kiimelenmistir. Calismanin devam eden boliimiinde literatiir incelemesine yer
verilecektir. Ikinci boliimde kullanilan analiz yéntemlerinden Entropi ve CRITIC
yontemi ile EM Algoritmasi anlatilacaktir. Ugiincii béliimde uygulamadan
bahsedilip bulgulara yer verilecek ve devaminda uygulamanin adimlarina yer
verilecektir. Sonug ve Oneriler kisminda ise elde edilen bulgular tartisilacak ve
oOneriler sunulacaktir.
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2. LITERATUR TARAMASI

Literatlir taramasinda kiimeleme analizi, EM Algoritmasi, Entropi
yontemi ve CRITIC yontemi ile yapilmis bazi c¢alismalar Tablo 1.°de
listelenmistir. Tablonun devaminda ise bu ¢alismada yapilan aragtirmaya benzer
konular igeren internet kullaniminin kiimelenmesi ile ilgili literatiirde yer alan
calismalara deginilmistir.

Tablo 1: Kiimeleme analizi ile ilgili literatiir taramasi

Kiimeleme Analizi ile Yapilan Bazi Calismalar

Stratejik Yonetim Arastirmalarinda Kiimeleme Analizinin
Uygulanmasi: Analiz ve Elestiri

(Ketchen, 1996, s. 441-458)

Kiimeleme Analizinde Gegerlilik Problemi ve Kiimeleme
Sonuglarinin Degerlendirmesi

(Cakmak, 1999, s. 187-205)

Kapasiteli Bir Konum Yd&nlendirme Probleminde Kiimeleme
Analizini Kullanma

(Barreto vd., 2007, s. 968-
977)

Veri Madenciliginde Kiimeleme Algoritmalar1 ve Kiimeleme
Analizi

(Akin, 2008)

OECD'ye Uye Ulkelerin Secilmis Saglik Gostergelerinin
Kiimeleme ve Ayirma Analizi ile Karsilagtirilmasi

(Ersoz, 2009, s. 1650-1659)

Pargacik Siiriisii Optimizasyon Algoritmasi ve Kiimeleme
Analizine Uygulanmasi

(Chen vd., 2012, s. 789-794)

Yar1 Denetimli Smiflandirmayi Gelistirmek I¢in Kiimeleme
Analizini Kullanma

(Gan vd., 2013, 5. 290-298)

Saglik Gostergelerine Gore Ekonomik Kalkinma ve Is birligi
Orgiitii Ulkelerinin Kiimeleme Analizi

(Songur, 2016, s. 197-224)

Ulkelerin Insani Ozgiirliilk Endeksine Gore Kiimelenmesi

(Karaatli vd., 2020, s. 271-
286)

EM Algoritmasi ile Yapilan Bazi1 Kiimeleme

Cahismalar

EM Algoritmasin1 Kullanirken Gézlemlenen Bilgi Matrisini
Bulma

(Louis, 1986, 5. 226-233)

EM Algoritmasini Kullanarak Ust Uste Bindirilmis
Sinyallerin Parametre Tahmini

(Feder vd., 1988, s. 477-489)

EM Algoritmasimi Kullanarak Karisim Sonuglari ile Sonlu
Karisim Modellemesi

(Muthén vd., 1999, s. 463-
469)

Dengesiz Panel Veri Modeli ile EM Algoritmasi Sonug¢larinin
Karsilagtirilmast

(Giiris vd., 2017, s. 15-30)

Entropi ve EM Algoritmasi ile Yapilan Bazi Kiimeleme Calismalari

EM Algoritmasina Gore Kiimelenen Havalimanlarmin Borda

(Omiirbek vd., 2020, s. 491-

Sayim Yontemi ile Degerlendirilmesi 514)
Gauss Karisim Modelleri igin Entropi Tabanlh Bir EM (Benavent vd., 2006, s. 451-
Algoritmast 455)

Twitter'da 'Retweeting' Etkinliginin Entropi Tabanlt
Siniflandirmasi

(Ghosh vd., 2011)

Entropi Maksimizasyonu ve Tiirlerin Mekansal Dagilimi

(Haegeman vd., 2017, s. 74-
90)
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CRITIC ve EM Algoritmasi ile Yapilan Baz1 Kiimeleme Calismalari
Beton Yapilar i¢in Yeni Onarim Malzemesi Se¢im (Kiani, 2017)
Metodolojisi ve Tlgili Uzun Vadeli Performans Tahmin
Modeli
Tiirkiye'nin Saglik Gostergeleri Agisindan Kiimelenmesi ve (Eren vd., 2019, s. 421-452)
Performans Analizi

- Internet Kullamimina Gore Yapilan Bazi Kiimeleme Calismalar

Erman vd. (2006), bir¢ok farkli baglanti kurarak veri aktarimi saglayan
uygulamalarin tespitinin zorlagtigindan dolayr bu uygulamalarin ayirt edici
ozellikleri tespit edilerek kiimelenmesini hedeflemislerdir. Yapilan ¢alismada,
daha oOnce ag trafiginin smiflandirilmasinda kullanilmayan K-Means ve
DBSCAN kiimeleme algoritmalar1 tercih edilmis ve elde edilen sonuglar
AutoClass algoritmasi ile karsilastirilmistir. Elde edilen sonugta ise DBSCAN
algoritmasinin diger iki algoritmaya gore daha iyi kiimeler {iirettigi sonucu
cikartlmistir. Ding vd. (2010), onerdikleri platformda; internet, sosyal ag ve
nesnelerin internetini kiimeleyerek verilerin izlenip 6zetlenebilmesini ayrica
bilim insanlarinin, nesnelerin internetini ve kullanicilar1 analiz etmesini
kolaylastirmay1 amaglamiglardir.

Vermaas ve Wijngaert (2007), calismasinda OECD 2005 verilerinde
Hollanda’nin ikinci en yiiksek genis bant penetrasyonuna sahip oldugunu
belirterek Hollanda nezdinde farkli kategorideki insanlarin hangi tiirde internet
uygulamalarin1  kullandigimi tespit ederek ortalama baglanti yontemi ile
kiimeleme yapmis ve olugan kiimelerin zaman igerisindeki gdsterdigi istikrari
analiz etmeyi amaglamistir. Calisma sonucunda elde ettikleri veriler ile internet
servis saglayicilarin, normal ve profesyonel internet kullanicilarina 6zel olarak
bant genisligi saglamalari ve ihtiyaglarina uygun servis kalitesini sunabilmelerini
hedeflemiglerdir.

Wang vd. (2013), vyaptiklar1 ¢alismada internet trafiginin
kiimelenmesindeki dogrulugu artirabilmek i¢in gézlemlenen trafik verilerine ek
olarak geri planda bulunan bazi bilgileri kullanarak karar veren kisitli bir
kiimeleme semasi Onerisinde bulunmustur. Verileri Gauss karma yogunlugu ile
modelleyerek parametrelerin maksimum uygunluk durumu igin bir algoritma
uyarlamiglardir.  Sonugta ise Onerilen yOntemin, internet trafiginin
kiimelenmesine katki sagladigi ve daha dogru sonuglar alinabildigi belirtilmistir.

Cerquitelli vd. (2016), kullanicilarin satin aldig1 internet tarife hizarinin
gercek kullanimda ortaya ¢ikan farkliliklarini arastirmak ve kullanicilara daha
seffaf bilgilendirme yapilarak sorunlu internet altyapilarinin internet servis
saglayicilar tarafindan hizlica miidahale edilmesini konu alan ve kiimeleme
tabanli olan MiND (Mining Neubot Data) ile internet kullanim histogramlarim
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cikarmiglardir. Elde edilen kiimeler ve sonuglari, kullanicilar ve internet servis
saglayicilar ile paylasarak hizmet kalitesinin durumunu anlik olarak takip
edilebilmesini saglamislardir.

- Internet Kullamimi Alaninda Yapilan Bazi Calismalar

Résénen ve Kouvo (2007), capraz tablolar ve lojistik regresyon
modellerini kullanarak yaptiklar1 analiz calismasinda Finlandiya, Ingiltere,
Fransa ve italya’da internet kullanim aliskanliginin kisilerde geleneksel sosyallik
bicimlerini giiclendirecegi ve yiiz ylize sosyallesmenin yerini alabilecegi
konusunu arastirmiglardir. Elde ettikleri bulgularda internet kullaniminin
artmasinin her iki sosyallik big¢imiyle de olumlu iligkili oldugunu tespit
etmislerdir.

Martin ve Robinson (2007), calismasinda ABD Niifus Sayimi
Biirosu'nun son verilerini inceleyerek 1997-2003 yillar1 arasindaki veriler ile
ABD’de internet kullanim oranindaki degisimi analiz etmistir. Calismada; aile
gelirleri, egitim durumlari, yas, cinsiyet ve etnik kdken gibi bir ¢ok kriter dikkate
almarak Avrupa d{ilkeleri ile ABD karsilastirllmis ve analizde kullanilan
degiskenler icinden gelir esitsizliginin artmast ABD’ye 0zgili olarak internet
kullaniminin yayginlagmasina olumsuz etki biraktigi sonucu vurgulanmistir.

Artan ve Kalayc1 (2009), yaptiklar ¢alismada 30 OECD iilkesi iizerinde
internet kullaniminin uluslararasi ticaret iizerine olan etkilerini analiz etmistir.
Analiz agamasinda genellestirilmis ¢ekim modeli ve panel veri yOntemi
kullanilmig, iilkelerin host ve internet kullanici sayilar ise internetin bir
gostergesi olarak degerlendirilmistir. Calisma sonucunda internet kullaniminin
uluslararasi ticaret lizerine olumlu etkiler yarattigini ortaya ¢ikarmislardir. Ayrica
iilkelerin ortak sinir igerisinde ve ortak dili kullanmalar ticareti olumlu yonde
etkilerken iilkeler arasindaki mesafelerin artmasi sonucu ticaretin olumsuz yonde
etkilendigi sonucuna ulasilmstir.

Hosman ve Howard (2010), yaptiklar1 ¢aligmada Bosna, Hirvatistan,
Makedonya, Karadag, Sirbistan ve Slovenya’nin zaman igerisinde telekom
teknolojilerini benimseyip tilkelerde uygulanabilirligini ve gelismesi igin yapilan
calismalari incelemis ve bu iilkeleri karsilastirmistir. Calisma sonucunda, her
devletin bireysel anlamda genel ekonomik ve sosyo-politik politika dncelikleriyle
uyumlu sekilde telekom ile ilgili stratejileri izlemesinin ve bu Onceliklerin
belirlenmesinde cesitli tesviklerin biiyiik rol oynadig1 vurgusu yapilmistir.

Baki (2020), yaptigi calismada teknolojinin siirekli gelismesi ve
rekabetin bu sebeple internet ortaminda da artis gostererek isletmelere olumlu
etki birakmasindan dolay1 Kapadokya’da yer alan 5 otelin internet sitesini bulanik
AHP ve bulanik TOPSIS yontemleri ile degerlendirerek karsilagtirmasini konu
alan bir arastirma yapmistir. Calisma sonucunda elde edilen siralama otel
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yoneticilerinin rakiplerine kars1 zayif ve gii¢lii yanlarim gérmelerine olanak
saglamistir.

Yapilan literatiir taramasinda, OECD {ilkelerinin internet kullanim
oranlar1 ile ilgili bir caligmaya rastlanamamistir. Bu sebeple yapilan bu
caligmada; hem EM algoritmasina gore kiimelemede Entropi-CRITIC
yontemlerinin kullanilmasi, hem dénemler aras1 internet kullantmindaki farklilik
ortaya konulmasi, hem kiimeler arasindaki farkliliklarin analizinin yapilmasi hem
de sonuglart neticesinde elde edilen bulgularin ve Onerilerin literatiire katki
saglayacagi diisiiniilmektedir.

3. YONTEM

Calismanin bu boliimiinde Entropi Yontemine, CRITIC Yontemine ve
Beklenti Maksimizasyonu Algoritmasina (EM) kisaca deginilmistir.

3.1. Entropi Yontemi

Entropi yontemi literatiire bakildiginda ilk olarak Rudolph Clausius
tarafindan 1965 yilinda bir sistemdeki belirsizligin ve diizensizligin olgiisii
seklinde ifade edilmistir (Zhang vd., 2011, s. 444). Entropi Yontemi asagida
belirtildigi sekilde 5 adimdan meydana gelmektedir (Karami ve Johansson, 2014,
s. 523-524; Wang ve Lee, 2009, s. 8980-8985).

Adim 1: Karar matrisinin normalize edilmesi. Matristeki elemanlar fayda ve
maliyet yonlerine gore sirasiyla Esitlik (1) veya Esitlik (2)’de gosterilen denklem
uygulanarak normalize edilir.

=1,..,n
Tij=min;;/X;; (i T 1, 3m, ] (2)
=1,..,n

Adim 2: Standartlastirilmis degerlerin normalize edilmesi. Normalize islemi
Esitlik (3) yardim ile hesaplanir. Esitlikteki P;; degeri, 7;; degerinin normalize
edilmis halidir.

r. .

Py =3 Y B)
i=17ij
Adim 3: Kriterlere iligkin Entropi degerlerinin hesaplanmasi. Her kriterin Entropi
degeri Esitlik (4) yardimu ile hesaplanir.

m
4
1=
Adim 4: d; belirsizligi hesaplanir.
dj =1- Ej} Vj (5)
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Adim 5: Son adimda, Esitlik (6) yardimu ile her kriterin agirligi (w;) hesaplanir.
d; (6)
W = =—"—: V;
T
3.2. CRITIC Yontemi
CRITIC yontemi, ¢ok kriterli karar verme problemlerinin karar siirecinde
bulunan kriterlerin 6nem diizeylerinin nesnel olarak ifade edilmesi igin
kullanilmaktadir. 1995 yilinda, Diakoulaki vd. tarafindan yapilan bir ¢caligma ile
literatiire dahil olmustur. CRITIC yonteminin adimlar1 asagidaki sekilde ve 4
adimdan olusmaktadir (Jahan vd., 2012, s. 413).
Adim 1: Karar matrisinin normalize edilmesi. Matristeki elemanlar fayda ve
maliyet yonlerine gore sirasiyla Esitlik (7) veya Esitlik (8)’de gosterilen denklem
uygulanarak normalize edilir ve r;; seklinde gosterilir.

o T Xmin (i=1,..m] (7)
Y ijax — x]-min = 1, . TL)

o= M T X i=1..m] (8)
Y ijax - ijin =1,.., Tl)

Adim 2: Kriterler arasi iligski derecesinin belirlenmesi. Herhangi j kriteri ile k
kriteri arasindaki korelasyon degeri Esitlik (9)’da gosterildigi gibi hesaplanir ve
pji seklinde ifade edilir.

b = Yty (ryj — 1) (rig — ) U, k=1,..,n) (9)
Jjk =

\/Zﬁl(rij — )2 X (rik — Ti)?
Adim 3: C; degerlerinin hesaplanmasi. gj, j. kriterin standart sapmasini ifade
etmektedir.

_ (10)

_|Zik @y —1)?

= m
" j=1,..,n 11

Adim 4: Kriter agirliklarinin (w;) hesaplanmasi.
W= J G k=1,..,n) (12)
YA )
3.3. EM Algoritmasi

EM (Expectation Maximization-Beklenti Maksimizasyonu) Algoritmas,
birimlerin hangi kiime icerisinde yer alacagim bulmaya yardimci olan bir
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algoritmadir. EM algoritmasi, eksik veya gizli verilerin oldugu durumlarda
maksimum olasilik tahminini hesaplamak i¢in etkili bir yinelemeli prosediirdiir.
Maksimum olasilik tahmininde, gdzlemlenen verilerin en olasi ve anlamli oldugu
model parametrelerini tahmin etmek amaglanmaktadir. EM Algoritmasi,
tahminsel Olgiitleri kullanarak dagitim yapmayi tercih etmektedir. Algoritma,
1977 yilinda Dempster vd. tarafindan gelistirilmistir. EM Algoritmasinin her
tekrar1 iki adimdan olusmaktadir. Bu adimlar; Beklenti (E) ve Maksimizasyon
(M) seklinde adlandirilmaktadir. E adiminda mevcut veri kiimesi icin log-
likelihood fonksiyonu iiretir. M adiminda ise iiretilen log-likelihood fonksiyonu
ile bir degerin hangi kiimeye dahil olmasi1 durumunda kiimenin log-likelihood
degerinin maksimum olacagini belirler (Kdse, 2018, 5.169). Algoritmanin saglikli
sekilde sonug vermesi igin ilk olarak verilere ait ortalama vektorii ve kovaryans
matrisinin baslangi¢c degerlerinin hazirda olmas1 gerekmektedir. Her iterasyon
islemi, bir Onceki iterasyon sonucunda bulunan bilgiler kullanilarak
gerceklestiginden dolay1 daha fazla bilgi i¢ermektedir (Madbuly vd., 2013, s.
1437-1454; Acock, 2015, s. 1012-1 028). M adiminda, eksik verilerin bilindigi
varsayimi altinda olasilik fonksiyonu en {ist diizeye ¢ikarilir. E-adimdaki eksik
verilerin tahmini, gercek eksik veriler yerine kullanilir. Algoritmanin her
yinelemede olasiligim artirdifi  garanti oldugundan yakinsama saglanir
(Bornman, 2004, s. 4).

3.4. Arastirmanin Etik izinleri

Yapilan bu ¢alismada “Yiiksekdgretim Kurumlar1 Bilimsel Arastirma ve
Yayin FEtigi Yonergesi” kapsaminda uyulmasi belirtilen tiim kurallara
uyulmustur. Yonergenin ikinci boliimii olan “Bilimsel Arastirma ve Yayimn
Etigine Aykir1 Eylemler” baslhigi altinda belirtilen eylemlerden higbiri
gerceklestirilmemistir.

4. BULGULAR

Calismanin bu béliimiinde OECD igerisinde yer alan 37 iilkenin, 2012-
2019 yillan arasindaki mobil internet ve kablolu internet abonelik oranlarina gore
kiimelemesi yapilmis, mobil internet ve kablolu internet iki farkli kriter olarak
belirlenmistir. Uygulamanin temel amaci, OECD iilkelerinin yillara gore internet
abonelik oranlarindaki benzerlikleri ve farkliliklar1 saptamak ve olusan kiimeler
arasindaki degigimleri belirlemektir. Veriler yillik olarak ele alimmis ve 100 kisi
basina mobil ya da kablolu internet abonelik sayisini ifade etmektedir. Ham veri,
abonelik sayilarmin her iilke niifusuna boliinmesi ve 100 ile ¢arpilmasiyla her
iilke i¢cin mobil internet ve kablolu internet verileri hesaplanmustir. Veriler, 2012-
2015 ile 2016-2019 yillar1 olarak iki gruba ayrilip bu gruplarin ortalamalari
alindiktan sonra veri matrisi olusturulmustur. Olusturulan veri matrisi Tablo 2.’de
goriilmektedir. Literatiir arastirmalar1 sonucu kriterlerin ayn1 6énem agirhigina
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sahip olmadigina karar verilmistir. Bu baglamda gruplarin ayri1 ayri Entropi ve
CRITIC yontemleri ile agirliklart hesaplanmistir. Agirlik hesaplamasi sonrasinda
toplam 4 farkli kiimeleme islemi yapilmistir. Kiimeleme islemi WEKA programi
ile yapilmis olup calisma igin yapilan literatiir aragtirmalar1 sonucunda WEKA
programi i¢indeki EM Algoritmasi ile kiimeleme yapilmasi ve 5 kiime seg¢ilmesi
uygun goriilmiistiir. Kullanilan veriler OECD Data resmi web sitesinden elde
edilmistir (OECD Data, 2020).

Tablo 2: Veri Matrisi

2012-2015 2016-2019

Ulkeler Mobil Kablolu | Ulkeler Mobil Kablolu

Internet Internet Internet Internet
Avustralya 114.716 27.179 | Avustralya 130.656 32.726
Avusturya 64.872 26.885 | Avusturya 91.541 28.585
Belgika 49.759 34.973 | Belgika 76.258 38.891
Kanada 53.370 35.078 | Kanada 75.060 38.668
Cekya 59.992 27.215 | Cekya 86.151 30.901
Danimarka 106.609 41.425 | Danimarka 131.740 43.470
Finlandiya 121.811 31.624 | Finlandiya 151.571 31.558
Fransa 60.964 38.465 | Fransa 86.246 42.920
Almanya 58.272 36.083 | Almanya 81.406 40.577
Yunanistan 39.916 27.919 | Yunanistan 70.930 36.112
Macaristan 30.996 25.261 | Macaristan 58.576 30.758
Izlanda 82.350 36.472 | Izlanda 112.610 38.600
Irlanda 77.487 26.217 | Irlanda 102.256 29.219
Italya 65.435 23.545 | italya 88.113 27.509
Japonya 114.966 28.552 | Japonya 166.565 31.492
Kore 104.603 37.266 | Kore 111.730 41.026
Liiksemburg 83.359 33.346 | Liiksemburg 95.636 36.130
Meksika 36.538 10.812 | Meksika 68.890 14.237
Hollanda 67.726 40.509 | Hollanda 103.471 42.803
Yeni Zelanda 90.627 30.897 | Yeni Zelanda 101.916 33.968
Norveg 86.551 38.131 | Norveg 99.277 41.267
Polonya 57.350 18.214 | Polonya 99.778 19.302
Portekiz 43.168 26.285 | Portekiz 71.056 35.702
Slovakya 53.435 21.326 | Slovakya 84.316 26.852
Ispanya 70.725 26.864 | ispanya 96.193 31.540
Isveg 112.706 33.640 | Isveg 123.312 38.466
Isvicre 80.241 44,914 | TIsvigre 97.984 46.359
Tiirkiye 37.463 11.282 | Tirkiye 71.768 15.465
Ingiltere 74.785 36.090 | Ingiltere 93.798 39.600
Amerika 100.547 30.614 | Amerika 138.182 33.614
Sili 42.392 13.614 | Sili 85.658 16.939
Estonya 97.064 27.787 | Estonya 140.347 31.460
Israil 68.569 25.264 | lsrail 92.332 27.218
Slovenya 41.347 26.074 | Slovenya 73.564 29.104
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Kolombiya 29.735 10.270 | Kolombiya 53.077 13.439
Letonya 70.567 24.679 | Letonya 120.884 26.876
Litvanya 65.672 26.935 | Litvanya 93.327 28.664

4.1. Entropi Yontemi ile Kriter Agirhklarinin Hesaplanmasi
Bu béliimde Entropi yontemi ile agirlik hesaplamasi yapilmis ve bulunan
sonuclar Tablo 5.’de verilmistir.

Adim 1: Veri Matrisinin olusturulmasi ve normalize edilmesi. Tablo 2’de yer
alan karar matrisindeki elemanlar fayda ve maliyet yonlerine gore sirastyla Esitlik
(1) veya Esitlik (2)’de gosterilen denklem uygulanarak normalize edilir. Ancak
calismada maliyet yonlii kriter bulunmadigi i¢in yalnizca Esitlik (1) kullanilarak
normalize iglemi gerceklestirilmis ve Adim 2’ye gecilmistir.

Adim 2: Standartlastirilmis degerlerin normalize edilmesi. Normalize islemi
Esitlik (3) yardimu ile hesaplanmig ve Tablo 3.’de gosterilmistir. Esitlikteki P;;

degeri, r;j degerinin normalize edilmig halidir.

Tablo 3: Normalize Edilmis Veri Matrisi

2012-2015 2016-2019

Ulkeler Mobil Kablolu | Ulkeler Mobil Kablolu

Internet Internet Internet Internet
Avustralya 0.044 0.026 | Avustralya 0.036 0.027
Avusturya 0.025 0.025 | Avusturya 0.025 0.024
Belgika 0.019 0.033 | Belgika 0.021 0.033
Kanada 0.020 0.033 | Kanada 0.021 0.032
Cekya 0.023 0.026 | Cekya 0.024 0.026
Danimarka 0.041 0.039 | Danimarka 0.036 0.036
Finlandiya 0.047 0.030 | Finlandiya 0.042 0.026
Fransa 0.023 0.036 | Fransa 0.024 0.036
Almanya 0.022 0.034 | Almanya 0.022 0.034
Yunanistan 0.015 0.026 | Yunanistan 0.020 0.030
Macaristan 0.012 0.024 | Macaristan 0.016 0.026
Izlanda 0.031 0.034 | izlanda 0.031 0.032
Irlanda 0.030 0.025 | irlanda 0.028 0.025
Italya 0.025 0.022 | italya 0.024 0.023
Japonya 0.044 0.027 | Japonya 0.046 0.026
Kore 0.040 0.035 | Kore 0.031 0.034
Liiksemburg 0.032 0.031 | Liiksemburg 0.026 0.030
Meksika 0.014 0.010 | Meksika 0.019 0.012
Hollanda 0.026 0.038 | Hollanda 0.029 0.036
Yeni Zelanda 0.035 0.029 | Yeni Zelanda 0.028 0.028
Norveg 0.033 0.036 | Norveg 0.027 0.035
Polonya 0.022 0.017 | Polonya 0.028 0.016
Portekiz 0.016 0.025 | Portekiz 0.020 0.030
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Slovakya 0.020 0.020 | Slovakya 0.023 0.023
Ispanya 0.027 0.025 | Ispanya 0.027 0.026
Isveg 0.043 0.032 | Isveg 0.034 0.032
Isvigre 0.031 0.042 | Isvigre 0.027 0.039
Tirkiye 0.014 0.011 | Tiirkiye 0.020 0.013
Ingiltere 0.029 0.034 | Ingiltere 0.026 0.033
Amerika 0.038 0.029 | Amerika 0.038 0.028
Sili 0.016 0.013 | Sili 0.024 0.014
Estonya 0.037 0.026 | Estonya 0.039 0.026
Israil 0.026 0.024 | lsrail 0.025 0.023
Slovenya 0.016 0.025 | Slovenya 0.020 0.024
Kolombiya 0.011 0.010 | Kolombiya 0.015 0.011
Letonya 0.027 0.023 | Letonya 0.033 0.023
Litvanya 0.025 0.025 | Litvanya 0.026 0.024

Adim 3: Kriterlere iligskin Entropi degerlerinin hesaplanmasi. Her kriterin Entropi

degeri Esitlik (4) yardimu ile hesaplanmis ve Tablo 4. elde edilmistir.

Tablo 4: Kriterlere Iliskin Entropi Degerleri

2012-2015 2016-2019

Ulkeler Mobil Kablolu | Ulkeler Mobil Kablolu

Internet Internet Internet Internet
Avustralya -0.137 -0.094 | Avustralya -0.120 -0.099
Avusturya -0.092 -0.093 | Avusturya -0.093 -0.089
Belgika -0.075 -0.112 | Belg¢ika -0.081 -0.112
Kanada -0.079 -0.113 | Kanada -0.080 -0.111
Cekya -0.087 -0.094 | Cekya -0.089 -0.095
Danimarka -0.130 -0.127 | Danimarka -0.120 -0.121
Finlandiya -0.143 -0.105 | Finlandiya -0.133 -0.096
Fransa -0.088 -0.120 | Fransa -0.089 -0.120
Almanya -0.085 -0.115 | Almanya -0.085 -0.115
Yunanistan -0.064 -0.096 | Yunanistan -0.077 -0.106
Macaristan -0.053 -0.089 | Macaristan -0.067 -0.094
Izlanda -0.109 -0.116 | Izlanda -0.108 -0.111
Irlanda -0.104 -0.091 | Irlanda -0.101 -0.091
Italya -0.092 -0.084 | Italya -0.090 -0.087
Japonya -0.137 -0.097 | Japonya -0.142 -0.096
Kore -0.129 -0.118 | Kore -0.107 -0.116
Liiksemburg -0.110 -0.109 | Liiksemburg -0.096 -0.106
Meksika -0.060 -0.047 | Meksika -0.075 -0.053
Hollanda -0.095 -0.125 | Hollanda -0.101 -0.119
Yeni Zelanda -0.116 -0.103 | Yeni Zelanda -0.100 -0.101
Norveg -0.113 -0.119 | Norveg -0.099 -0.116
Polonya -0.084 -0.070 | Polonya -0.099 -0.067
Portekiz -0.068 -0.092 | Portekiz -0.077 -0.105
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Slovakya -0.079 -0.078 | Slovakya -0.087 -0.085
Ispanya -0.098 -0.093 | Ispanya -0.096 -0.096
Isveg -0.135 -0.109 | Isveg -0.115 -0.111
Isvigre -0.107 -0.134 | Isvigre -0.098 -0.126
Tiirkiye -0.061 -0.048 | Tirkiye -0.078 -0.056
Ingiltere -0.102 -0.115 | Ingiltere -0.095 -0.113
Amerika -0.125 -0.102 | Amerika -0.125 -0.101
Sili -0.067 -0.056 | Sili -0.088 -0.060
Estonya -0.122 -0.095 | Estonya -0.126 -0.096
Israil -0.095 -0.089 | Israil -0.093 -0.086
Slovenya -0.066 -0.091 | Slovenya -0.079 -0.091
Kolombiya -0.051 -0.045 | Kolombiya -0.062 -0.051
Letonya -0.097 -0.087 | Letonya -0.113 -0.086
Litvanya -0.092 -0.093 | Litvanya -0.094 -0.090

Adim 4: d; Belirsizligi hesaplanmasi. Esitlik (5)’te
uygulanarak d; belirsizligi hesaplanmug ve Tablo 5.’de gdsterilmistir.

gosterilen denklem

Adim 5: Kriter agirhiklarmin (w;) hesaplanmasi. Esitlik (6) yardimu ile her
kriterin agirlig1 (w;) hesaplanmuig ve Tablo 5.’de gdsterilmistir.

Tablo 5: Entropi d; Belirsizligi ve Kriter Agirlik Degerleri

2012-2015 2016-2019
Mobil Kablolu Mobil Kablolu
Internet Internet Internet Internet
d; 0.018 0.013 d; 0.009 0.010
W, 0582 0418 | w, 0473 0527
w; Toplam w; Toplam

Entropi yontemi ile elde edilen kriter agirlik degerleri yorumlandiginda;
en yiiksek 6neme sahip olan kriter 2012-2015 y1l1 igin Mobil Internet, 2016-2019
yil1 igin Kablolu Internet kriteridir. En diisiik dneme sahip olan kriter 2012-2015
yil1 igin Kablolu Internet, 2016-2019 yil1 i¢in Mobil internet kriteri olmustur.

Tablo 6: Entropi Yontemi ile Agirliklandirilmig Veri Matrisi

2012-2015 2016-2019
Ulkeler Mobil Kablolu | Ulkeler Mobil Kablolu
Internet Internet Internet Internet
Avustralya 66.751 11.364 | Avustralya 61.798 17.247
Avusturya 37.748 11.241 | Avusturya 43.297 15.065
Belgika 28.954 14.623 | Belgika 36.068 20.496
Kanada 31.055 14.667 | Kanada 35.502 20.379
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Cekya 34.908 11.379 | Cekya 40.748 16.285
Danimarka 62.034 17.321 | Danimarka 62.310 22.909
Finlandiya 70.880 13.223 | Finlandiya 71.690 16.632
Fransa 35.474 16.083 | Fransa 40.792 22.619
Almanya 33.907 15.087 | Almanya 38.503 21.385
Yunanistan 23.226 11.673 | Yunanistan 33.548 19.031
Macaristan 18.036 10.562 | Macaristan 27.705 16.210
izlanda 47.918 15.250 | izlanda 53.262 20.343
Irlanda 45,088 10.962 | irlanda 48.365 15.399
Italya 38.075 9.845 | Italya 41.676 14.498
Japonya 66.896 11.938 | Japonya 78.782 16.597
Kore 60.866 15.581 | Kore 52.846 21.621
Liiksemburg 48.505 13.942 | Liiksemburg 45.234 19.041
Meksika 21.261 4,520 | Meksika 32.584 7.503
Hollanda 39.409 16.938 | Hollanda 48.940 22.558
Yeni Zelanda 52.734 12.919 | Yeni Zelanda 48.204 17.902
Norveg 50.363 15.943 | Norveg 46.956 21.748
Polonya 33.371 7.616 | Polonya 47.193 10.172
Portekiz 25.119 10.990 | Portekiz 33.608 18.816
Slovakya 31.093 8.917 | Slovakya 39.880 14.152
Ispanya 41.153 11.232 | Ispanya 45.497 16.622
Isveg 65.581 14.065 | Isvec 58.324 20.272
Isvigre 46.691 18.779 | Isvigre 46.345 24.432
Tiirkiye 21.799 4.717 | Tirkiye 33.945 8.150
Ingiltere 43,516 15.090 | Ingiltere 44,365 20.870
Amerika 58.506 12.800 | Amerika 65.357 17.715
Sili 24.667 5.692 | Sili 40.515 8.927
Estonya 56.480 11.618 | Estonya 66.381 16.580
Israil 39.899 10.563 | lIsrail 43.671 14.344
Slovenya 24.059 10.902 | Slovenya 34.794 15.338
Kolombiya 17.302 4.294 | Kolombiya 25.105 7.083
Letonya 41.062 10.319 | Letonya 57.176 14.164
Litvanya 38.213 11.262 | Litvanya 44142 15.106

4.2. CRITIC Yontemi ile Kriter Agirhiklarimin Hesaplanmasi

Bu bolimde CRITIC yontemi ile agirhik hesaplamasi yapilmis ve

bulunan sonuglar Tablo 9.’da verilmistir.

Adim 1: Veri matrisinin olusturulmasi ve normalize edilmesi. Tablo 3.’de yer
alan veri matrisindeki elemanlar fayda ve maliyet yonlerine gore sirasiyla Esitlik
(7) veya Esitlik (8)’de gosterilen denklem uygulanarak normalize edilir ve 7;;
seklinde gosterilir. Ancak ¢aligmada kullanilan kriterler arasinda maliyet yonlii
degisken bulunmadigi igin yalnizca Esitlik (7) kullanilarak normalize islemi
gerceklestirilmis ve Tablo 7.”de gosterilmistir.
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Tablo 7: Normalize Edilmis Veri Matrisi

2012-2015 2016-2019
Mobil Kablolu Mobil Kablolu
Internet Internet Internet Internet
Ulkeler/Kriter max max Ulkeler/Kriter max max

Y onii YOni

Avustralya 0.923 0.488 | Avustralya 0.684 0.586
Avusturya 0.382 0.480 | Avusturya 0.339 0.460
Belgika 0.217 0.713 | Belgika 0.204 0.773
Kanada 0.257 0.716 | Kanada 0.194 0.766
Cekya 0.329 0.489 | Cekya 0.291 0.530
Danimarka 0.835 0.899 | Danimarka 0.693 0.912
Finlandiya 1.000 0.616 | Finlandiya 0.868 0.550
Fransa 0.339 0.814 | Fransa 0.292 0.896
Almanya 0.310 0.745 | Almanya 0.250 0.824
Yunanistan 0.111 0.509 | Yunanistan 0.157 0.689
Macaristan 0.014 0.433 | Macaristan 0.048 0.526
izlanda 0.571 0.756 | Izlanda 0.525 0.764
Irlanda 0.519 0.460 | Irlanda 0.433 0.479
Italya 0.388 0.383 | Italya 0.309 0.427
Japonya 0.926 0.528 | Japonya 1.000 0.548
Kore 0.813 0.779 | Kore 0.517 0.838
Liiksemburg 0.582 0.666 | Liiksemburg 0.375 0.689
Meksika 0.074 0.016 | Meksika 0.139 0.024
Hollanda 0.413 0.873 | Hollanda 0.444 0.892
Yeni Zelanda 0.661 0.595 | Yeni Zelanda 0.430 0.624
Norveg 0.617 0.804 | Norveg 0.407 0.845
Polonya 0.300 0.229 | Polonya 0.412 0.178
Portekiz 0.146 0.462 | Portekiz 0.158 0.676
Slovakya 0.257 0.319 | Slovakya 0.275 0.407
Ispanya 0.445 0.479 | Ispanya 0.380 0.550
Isveg 0.901 0.675 | Isvec 0.619 0.760
Isvigre 0.549 1.000 | Isvicre 0.396 1.000
Tiirkiye 0.084 0.029 | Tiirkiye 0.165 0.062
Ingiltere 0.489 0.745 | Ingiltere 0.359 0.795
Amerika 0.769 0.587 | Amerika 0.750 0.613
Sili 0.137 0.097 | Sili 0.287 0.106
Estonya 0.731 0.506 | Estonya 0.769 0.547
Israil 0.422 0.433 | lsrail 0.346 0.419
Slovenya 0.126 0.456 | Slovenya 0.181 0.476
Kolombiya 0.000 0.000 | Kolombiya 0.000 0.000
Letonya 0.443 0.416 | Letonya 0.597 0.408
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| Litvanya

| 0390 |

0.481 | Litvanya

0.355

0.462 |

Adim 2: Kriterler arasi iligki derecesinin belirlenmesi. Herhangi bir j kriteri ile
k kriteri arasindaki korelasyon degeri Esitlik (9)’da gosterildigi gibi hesaplanir
ve pji seklinde ifade edilir. Hesaplanan degerler Tablo 8.’de gosterilmistir.

Adim 3: C; degerlerinin hesaplanmasi. C; degeri hesaplanirken Esitlik (10) ve
Esitlik (11)’den yararlanilir. oj, j. kriterin standart sapmasim ifade etmektedir.
Hesaplanan degerler Tablo 8.’de gosterilmistir.

Tablo 8: Kriterler Arasi Iliski Derecesi Matrisi ve Cy Degeri

2012-2015 2016-2019
Kriterler .Mobil I_(ablolu Kriterler .Mobil Kablolu
Internet Internet Internet Internet
Mobil Internet 1.000 0.523 | Mobil Internet 1.000 0.275
Kablolu Internet 0.523 1.000 | Kablolu Internet 0.275 1.000
C; Degeri _Mobil Kablolu | C; Degeri ‘Mobil Kablolu
Internet Internet Internet Internet
o 0.280 0.245 o 0.228 0.256
G 0.134 0.117 G 0.165 0.186

Adim 4: Kriter agirliklarinin (wj) hesaplanmasi. Esitlik (12) kullanilarak kriter
agirliklart hesaplamasi yapilmis ve Tablo 9.’da gosterilmistir.

Tablo 9: CRITIC Kriter Agirlik Degerleri

2012-2015 2016-2019
Kriter Agirlik Mobil Kablolu | Kriter Agirlik Mobil Kablolu
Degeri Internet Internet | Degeri Internet Internet
w; 0.534 0.466 | w; 0.471 0.529
Toplam 1 Toplam
Tablo 10: CRITIC Yontemi ile Agirliklandirilmig Veri Matrisi
2012-2015 2016-2019
Ulkeler Mobil Kablolu | Ulkeler Mobil Kablolu
Internet Internet Internet Internet
Avustralya 61.224 12.674 | Avustralya 61.507 17.320
Avusturya 34.622 12.536 | Avusturya 43.093 15.129
Belgika 26.556 16.308 | Belgika 35.898 20.583
Kanada 28.483 16.357 | Kanada 35.334 20.465
Cekya 32.017 12.690 | Cekya 40.556 16.354
Danimarka 56.897 19.317 | Danimarka 62.017 23.006
Finlandiya 65.010 14.746 | Finlandiya 71.352 16.702
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Fransa 32.536 17.936 | Fransa 40.600 22.715
Almanya 31.099 16.825 | Almanya 38.322 21.475
Yunanistan 21.303 13.018 | Yunanistan 33.390 19.112
Macaristan 16.542 11.779 | Macaristan 27.575 16.278
Izlanda 43,950 17.007 | Izlanda 53.011 20.429
Irlanda 41.354 12.225 | Irlanda 48,137 15.464
Italya 34.922 10.979 | litalya 41.479 14.559
Japonya 61.357 13.314 | Japonya 78.411 16.667
Kore 55.826 17.377 | Kore 52.597 21.713
Liiksemburg 44.488 15.549 | Liiksemburg 45.021 19.121
Meksika 19.500 5.041 | Meksika 32.430 7.535
Hollanda 36.145 18.890 | Hollanda 48.709 22.653
Yeni Zelanda 48.367 14.407 | Yeni Zelanda 47.977 17.978
Norveg 46.192 17.781 | Norveg 46.735 21.840
Polonya 30.608 8.493 | Polonya 46.971 10.215
Portekiz 23.038 12.257 | Portekiz 33.450 18.895
Slovakya 28.518 9.944 | Slovakya 39.692 14.211
Ispanya 37.745 12.527 | Ispanya 45.283 16.692
Isveg 60.151 15.686 | Isvec 58.049 20.358
Isvigre 42.824 20.943 | Isvigre 46.126 24535
Tiirkiye 19.994 5.261 | Tirkiye 33.785 8.185
Ingiltere 39.913 16.829 | Ingiltere 44.155 20.958
Amerika 53.662 14.275 | Amerika 65.049 17.790
Sili 22.624 6.348 | Sili 40.324 8.965
Estonya 51.803 12.957 | Estonya 66.068 16.650
Israil 36.595 11.781 | lIsrail 43.466 14.405
Slovenya 22.067 12.158 | Slovenya 34.630 15.403
Kolombiya 15.869 4.789 | Kolombiya 24.986 7.113
Letonya 37.661 11.508 | Letonya 56.906 14.224
Litvanya 35.049 12.560 | Litvanya 43.934 15.170

4.3. EM Algoritmasi ile Kiimeleme Islemi

Boliim 3.3.’de bahsedilen EM Algoritmasina gore ilk olarak; Entropi
yontemi ile elde edilen agirliklarin 37 OECD iilkesinin 2012-2015 ve 2016-2019
yillarina ayrilan gruplar i¢in olusturulan verilere yansitilarak 2 farkli kiimeleme
islemi yapilmis ve ortaya ¢ikan kiimeler Tablo 11.’de gdsterilmistir. Sonrasinda
da Bolim 3.2.°de bahsedilen CRITIC yontemi ile elde edilen agirliklarin 37
OECD iilkesinin 2012-2015 ve 2016-2019 yillarma ayrilan gruplar igin
olusturulan verilere yansitilarak 2 farkli kiimeleme islemi daha yapilmis ve ortaya
c¢ikan kiimeler Tablo 12.’de gosterilmistir. Boylece toplamda 4 farkli kiimeleme
islemi yapilmustir.

Calismada, WEKA  programi igerisindeki farkli  kiimeleme
algoritmalarinin test edilmesi neticesinde en tutarli sonuglart EM Algoritmasinin
verdigi tespit edilmistir. Kiimeleme islemi yapilirken kiime sayisi literatiirde en
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cok kullanilan k = (n/2)Y?2 esitliginden faydalamlarak hesaplanmistir. Burada k
kiime n ise kiimelenecek birim sayisini gostermektedir (Turanli vd., 2006, s. 100).
Bu calismada da esitlik kullanilarak yapilan hesaplamaya gore kiime sayisi 5
olarak belirlenmistir. Entropi ve CRITIC yontemlerine gore agirliklandirilmis
veriler (Tablo 6. ve Tablo 10.) EM Algoritmasinda kullanilmis ve 4 farkli
kiimeleme sonucunda olusan kiimelerin WEKA programindan elde edilen 2012-
2015 yillart Entropi-EM Algoritmasi sonuglar1 Sekil 3.’de, 2016-2019 yillar
arasinda elde edilen sonuglar ise Sekil 4.’de, yine 2012-2015 yillar1 arasindaki
CRITIC-EM Algoritmast sonuglart Sekil 5.’de ve 2016-2019 yillar1 arasindaki
sonugclar ise Sekil 6.’da program ciktist olarak gdsterilmistir.

Sekillerde yer alan Clustered Instances (Kiimelenmis 6rnekler) altinda
yer alan veriler, 5 farkli kiimenin barindirdig1 eleman sayilarini yani iilkelerin
hangi kiime igerisinde yer aldigini ifade etmekte ve bu sayilarin yilizdesel olarak
oranlar1 goriilmektedir. Ayrica asagida yer alan Tablo 11. ve Tablo 12.’de
iilkelerin yer aldig1 kiimeler listelenmis ve detayli olarak agiklanmustir.

& Welka Explorer - [m] =
[ Preprocess | ciassity | cluster | associa te | Select atioutes | visualize |
Clusterer

Choose |[EM -1 100 -M 5 - 10 -max -1 -ll-cv 1.0E-6 -Il-iter 1.0E-6 -M 1.08-6 -K 10 -nurn-slots 1 -5 100

Cluster mode Clusterer output

(® Use training set Letonya 1 1 1.0001 1.8965 1.0033 i

O suppliedtest set Litvan: va 1 1 1.0009 1.992 1.0071
[totall 40.8871 45.971 27.0142 44.8585 43.1693

(U Percentage split Mobil

() Classes ta clusters evaluation

[/ store clusters for visualization Hablolu
mean 4.8032 13.428 15.6286 10.8497 10.1364
std. dev 0.5317 1.838 1.3502 0.5137 1.4318

| Ignore attributes |
Start
Time taken to build model (full training data) : 0.02 seconds
Result list (right_click for options)
== Model and evaluation on training set ===
00:28:42 - EM
Clustersd Instances
0 4 (11%)
1 5 ( 24%)
2 10 { 27%)
3 3 22%)
4 & { lez)
Log likelihood: -9.12538
o4
v
ELS e
Status.
oK Log | g X0

Sekil-3: Entropi-EM Algoritmasi 2012-2015 Y1l Kiimeleme Sonug¢ Ekrani
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& Weka Explorer — [m} >
[ Preprocess | Classify | Gluster | Associate | Select atiributes | Visualize |
Clusterer
| Choose ”EM-\ 100 -N 5 %10 -max -1 -ll-cv 1.DE-6 -Il-iter 1.0E-5 -b 1.0E-5 -K 10 -num-slots 1 -5 100
Cluster mode Clusterer output
(@ Use training set Letonya_2 1.9995 1 1 1.000% 1 []
- ; -
() Supplied test set Set. Litvanya_2 1.999¢6 1 1 1.0004 1
[total] 47.5913 40.5284 42 45.091% 41.5584
() Percentage split % 66 Mobil
- mean 42.46 34.6748 48.763 €2.2045
() Classes to clusters evaluation e-7e
std. dev. 7.0972 1.133% €.€7€4 5.933
(Num) Kablolu
[ store clusters for visualization Haplolu
mean 15.2012 15.6746 2.3671 21.2901 16.9532
std. dev. 0.2446 0.7€51 1.0%€s 1.7162 0.4552
[ Ignore attrisutes J
Start Stop
Time taken to build model (full training data) : 0.0l seconds
Result list (right-click for options)
=== Model and evaluation on training set =—=
Clustered Instances
4] 1l ( 30%)
1 4 ( 11%) N
2 s ¢ 1am)
3 12 ( s2%)
4 5 ( 14%)
Log likelinood: -9.18887

Status

oK

Sekil-4: Entropi-EM Algoritmasi 2016-2019 Y1l Kiimeleme Sonug Ekrani

&3 Weka Explorer — [m] x
[ Preprocess I Classify I(}Jusle{ T Associale I Select atiributes T Visualize ]
Clusterer
l Choose J|EM-I1DD-N 5-%10 -max -1 -ll-cw 1.0E-6 -1l-iter 1.0E-6 -M 1 0E-6 -K 10 -num-slots 1 -5 100
Cluster mode Clusterer output
® Use training set Letonya 1 1 1.0001 1.9965 1.0033 i
O Suppliedtest st Set Litvanya 1 1 1.0008 1.892 1.0071 r
[total] 40.9871 45.971 47.0142 44.8585 43.1693
() Percentage split % 66 Mobil
~y mean 19.4873 57.0268 37.4043 36.2887 23.906
(U Classes to clusters evaluation
std. dev. 2.405 5.19 7.0803 2.5891 4.8409
(Num) Kablolu
[¥] store clusters for visualization Kablolu
mean 5.3568 14.9755 17.4297 12.1 11.3046
std. dev. 0.5929 2.0488 1.5058 0.573 1.5962
| Ignare attributes
Start Stop
Time taken to build model (full training data) 0 seconds
Result list (right-click for options)
=== Model and evaluation on training set ===
Clustered Instances
0 4 11%)
1 9 { 24%) [
2 10 { 27%)
3 8 { 22%)
4 & { 16%)
Log likelihood: -9.14802

Status

oK

Sekil-5: CRITIC-EM Algoritmasi 2012-2015 Yili Kiimeleme Sonug Ekrani
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€ Weka Explorer — [m] >

[ Prepracess | Classity | Gluster | Associate | Selectatmibutes | visualize |

Clusterer

Choose |[EM-1100-M5-X10-max-1 -ll-cv 1.0E-6 -ll-iter 1.0E-6 -M 1.0E-6 -K 10 -nurm-slots 1 -5 100

Cluster mode Clusterer output

@® Use training set Letonya_2 1.9929%5 1 1 1.0005 1 2
O sSupplisdisst sst Litvanya_2 1.999¢ 1 1 1.0004 1 r
[total] 47.9913 40.9284 42 48.081% 41.9884
U Percentage split % 66 Mobil
mean 42.2598 34.5115 35.6991 48.5332 £8.4802
() Classes to clusters evaluation
std. dew 7.0638 1.1282 7.4506 ©.6449 5.505
[ store clusters for visualization Kablolu
mean 15.2655 19.7578 8.4025 21.3801 17.0249
std. dewv. 0.8482 0.7684 1.1015 1.7255 0.4572
§ Ignore attributes: ]
Start
Time taken to build model (full training data) : 0.0l seconds

Result list (right-click for options)

=== Model and evaluation on training Set ===
01:.06:11 - EM

Clustered Instances

30%)
11%)
14%)
32%)
143)

WO
«

Log likelihood: -35.18937
'
v
FLS e

Status

OK &J ‘W x0
Sekil-6: CRITIC-EM Algoritmasi 2016-2019 Y1li Kiimeleme Sonu¢ Ekrani

WEKA programu ile yapilan kiimeleme analizi sonucunda elde edilen
kiimeler Tablo 11. ve Tablo 12.’de goriilmektedir.

Tablo 11: Entropi Yontemi ile Elde Edilen Sonuglarin Kiimelenmesi

2012-2015
Kiime 1 Kiime 2 Kiime 3 Kiime 4 Kiime 5
Meksika Avustralya Belgika Avusturya Yunanistan
Tiirkiye Danimarka Kanada Cekya Macaristan
Sili Finlandiya Fransa Irlanda Polonya
Kolombiya Japonya Almanya Italya Portekiz
Kore Izlanda Ispanya Slovakya
Yeni Zelanda Liiksemburg Israil Slovenya
Isveg Hollanda Letonya
Amerika Norveg Litvanya
Estonya Isvigre
2016-2019
Kiime 1 Kiime 2 Kiime 3 Kiime 4 Kiime 5
Avusturya Belcika Meksika Danimarka Avustralya
Cekya Kanada Polonya Fransa Finlandiya
Macaristan Yunanistan Tiirkiye Almanya Japonya
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Irlanda Portekiz Sili Izlanda Amerika
Italya Kolombiya Kore Estonya
Slovakya Liiksemburg
Ispanya Hollanda
Israil Yeni Zelanda
Slovenya Norveg
Letonya Isveg
Litvanya Isvigre
Ingiltere

Tablo 11.’e bakildiginda; 2012-2015 yillarn arasinda Kiime 1’de
Meksika, Tiirkiye Sili ve Kolombiya bulunurken, 2016-2019 yillar1 arasindaki
kiimeleme sonucunda bu {ilkelerin yanina Polonya dahil oldugu goriilmektedir.
2012-2015 yillar1 arasinda Kiime 2’de Avustralya, Danimarka, Finlandiya,
Japonya, Kore, Yeni Zelanda, Isve¢, ABD, Estonya yer alirken, 2016-2019
yillarinda Avustralya, Finlandiya, Japonya, ABD ve Estonya benzer sekilde ayni
kiimede yer almis ancak Danimarka, Yeni Zelanda, Kore ve Isvec farkl1 olarak

Kiime 4’te yer almustir.

Tablo 12: CRITIC Yontemi ile Elde Edilen Sonuglarin Kiimelenmesi

2012-2015

Kiime 1 Kiime 2 Kiime 3 Kiime 4 Kiime 5
Meksika Avustralya Belgika Avusturya Yunanistan
Tiirkiye Danimarka Kanada Cekya Macaristan
Sili Finlandiya Fransa Irlanda Polonya
Kolombiya Japonya Almanya Italya Portekiz

Kore Izlanda Ispanya Slovakya

Yeni Zelanda Liiksemburg Israil Slovenya

Isveg Hollanda Letonya

Amerika Norveg Litvanya

Estonya Isvicre

Ingiltere
2016-2019

Kiime 1 Kiime 2 Kiime 3 Kiime 4 Kiime 5
Avusturya Belgika Meksika Danimarka Awvustralya
Cekya Kanada Polonya Fransa Finlandiya
Macaristan Yunanistan Tiirkiye Almanya Japonya
Irlanda Portekiz Sili izlanda Amerika
Italya Kolombiya Kore Estonya
Slovakya Litksemburg
Ispanya Hollanda
Israil Yeni Zelanda
Slovenya Norveg
Letonya Isvec
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Litvanya Isvigre

ingiltere

Tablo 12.’ye bakildiginda da; 2012-2015 yillar1 arasinda Kiime 3’de
Belcika, Kanada, Fransa, Almanya, [zlanda, Liiksemburg, Hollanda, Norvec,
Isvigre ve Ingiltere yer alirken 2016-2019 yillar1 arasindaki kiimeleme
sonucunda, Belcika ve Kanada’nin Kiime 2’de yer aldigi, 2012-2015 yilinda
Kiime 2’de bulunan Danimarka ve Yeni Zelanda’nin, 2016-2019 yilinda Kiime
4’de yer aldigi; Danimarka, Fransa, Almanya, izlanda, Kore, Liiksemburg,
Hollanda, Yeni Zelanda, Norveg, isveg, Isvicre ve Ingiltere ile ayn1 kiimede yer
aldig1 goriilmektedir.

4.4. 2012-2015 Donemi ile 2016-2019 Donemi Arasinda Internet
Kullanim Diizeyi Arasindaki iliski

OECD fiyesi iilkelerinin 2012-2015 dénemi mobil internet kullanimu ile
2016-2019 donemi mobil internet kullanimi, 2012-2015 donemi kablolu internet
kullanimi ile 2016-2019 dénemi kablolu internet kullanimi ve 2012-2015 dénemi
genel internet kullanimi ile 2016-2019 donemi genel internet kullanimlar
arasindaki farklarin anlamlilik diizeylerinin tespit edilmesi i¢in Wilcoxon testi
yapilmig ve sonuglar1 Tablo 13.’de goriilmektedir.

Tablo 13: 2012-2015 Ddnemi ile 2016-2019 Donemi Arasindaki Farkliligin
Anlamlilig1 I¢in Yapilmis Wilcoxon Testi Sonuglari

N Ortalama Standart N Z P
Sapma
2016-2019 Negatif
Mobil Internet | 37 | 98004,72 25870,56 02
Siralar
Kullanim
2012-2015 Pozitif )
Mobil Internet 37 | 70721,21 25804,22 Syral 370 5303 0,000<0.001
ralar ,
Kullanim
Esit 0°
Toplam 37
2016-2019
Kablolu 3 | 321667 | 843698 | NewatT | g4
Internet Siralar
Kullanim
2012-2015
Kablolu 37 Pozitif -
internet 28694,75 8482,84 Siralar 36¢ 5,288" 0,000<0.001
Kullanimu
Esit of
Toplam 37
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2016-2019

Toplan Intemet | 37 | 130221,40 | 2933600 | N9l | oo
Siralar
Kullanimi
P Pozitif -
Toplan Internet | 37 | 9941597 | 31095,91 37h . | 0,000<0.001
Siralar 5,303
Kullanimi
Esit 0
Toplam 37

a. 2016-2019 mobil internet kullanimi < 2012-2015 mobil internet kullanimi

b. 2016-2019 mobil internet kullanimi > 2012-2015 mobil internet kullanim

€. 2016-2019 mobil internet kullanimi = 2012-2015 mobil internet kullanimi

d. 2016-2019 kablolu internet kullanimi < 2012-2015 kablolu internet kullanimi
e. 2016-2019 kablolu internet kullanimi > 2012-2015 kablolu internet kullanimi
f. 2016-2019 kablolu internet kullanimi = 2012-2015 kablolu internet kullanim
g. 2016-2019 toplam internet kullanimi < 2012-2015 toplam internet kullanimi
h. 2016-2019 toplam internet kullanimi > 2012-2015 toplam internet kullanimi
i. 2016-2019 toplam internet kullanimi = 2012-2015 toplam internet kullanimi

Tablo 13.’den de anlasilacagi gibi OECD iiyesi iilkelerin 2012-2015
donemi mobil internet kullanimi ile 2016-2019 dénemi mobil internet kullanima,
2012-2015 donemi kablolu internet kullanimi ile 2016-2019 dénemi kablolu
internet kullanimi ve 2012-2015 dénemi genel internet kullanimu ile 2016-2019
donemi genel internet kullanimlari arasindaki farklar istatistiksel olarak p<0.001
diizeyinde anlamli bulunmustur. S6z konusu farkliliklar, 2016-2019 dénemi
mobil internet kullanimi, 2016-2019 donemi kablolu internet kullanimi ve 2016-
2019 donemi genel internet kullanimlar lehine gerceklesmistir. Yani,
ortalamalardan da goriildiigii gibi internet kullaniminin 2016-2019 doéneminde
2012-2015 donemine gore (mobil, kablolu ve genel) anlamli bir sekilde artmustir.
Sadece bir iilkede (Finlandiya) 2016-2019 donemindeki kablolu internet
kullanimi  2012-2015 donemindeki kablolu internet kullanimindan diigiik
cikmustir.

4.5. Kiimeler Aras1 Farkliliklar Kruskal Wallis-H Testi ile Analizi

OECD iiyesi iilkelerinin 2012-2015 dénemi mobil ve kablolu internet
kullanim verileri ile uygulanan EM Algoritmasina gore olusan 5 kiime arasindaki
farkliliklarin analizi i¢in Kruskal Wallis-H testi uygulanmistir. Ortaya ¢ikan
sonuglar Tablo 14.’de goriilmektedir.
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Tablo 14: 2012-2015 Dénem Verilerine Gore Olusan Kiimeler Arasindaki
Farkliliklarin Analizi I¢in Kruskal Wallis-H Testi Sonuglari

Kiime N Sira Ort sd X2 p
Kiime 1 4 3,75
Kiime 2 9 33,00 4 29,986 0,000
2012-2015 Mobil Kiime 3 10 19,50
Internet Kullanimi Kiime 4 8 19,00
Kime 5 6 7,33
Toplam 37
Kime 1 4 2,50
Kiime 2 9 24,44 4 30,099 0,000
2012-2015 Kablolu | Kiime 3 10 30,90
Internet Kullanimi | Kiime 4 8 12,50
Kiime 5 6 10,67
Toplam 37
Kime 1 4 2,50
Kiime 2 9 32,67 4 31,440 0,000
2012-2015 Toplam | Kiime 3 10 21,90
Internet Kullanimi | Kiime 4 8 16,88
Kiime 5 6 7,50
Toplam 37
p<0.05

Kruskal Wallis-H Testi sonuglarina gore 2012-2015 dénemi; mobil
internet kullaniminda (X?>=29,986, p<0.001) kablolu internet kullaniminda
(X*>=30,099, p<0.001) ve genel internet kullaniminda (X*=31,440, p<0.001)
kiimeler arasinda anlamli bir fark bulunmaktadir. Kiimelerin sira ortalamalar
dikkate alindiginda 2012-2015 donemi; mobil internet kullaniminda kiime 2,
kablolu internet kullaniminda kiime 3 ve genel internet kullaniminda kiime 2 ilk
sirada yer almaktadir. Diger kiimeler ise; her ii¢ kullanim seklinde de kiime 2(3)
> kiime 3(2) > kiime 4 > kiime 5 > kiime 1 seklinde siralanmaktadir. OECD {iyesi
iilkelerinin 2016-2019 dénemi mobil internet kullanimi ve kablolu internet
kullanim verileri kullanilarak uygulanan EM Algoritmasina gore olusan 5 kiime
arasindaki farkliliklarm analizi i¢in Kruskal Wallis-H testi uygulanmistir. Ortaya
¢ikan sonuglar Tablo 15.’de goriilmektedir.
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Tablo 15: 2016-2019 Donem Verilerine Gore Olusan Kiimeler Arasindaki
Farkliliklarin Analizi I¢in Kruskal Wallis-H Testi Sonuglari

Kiime N Sira Ort sd X2 p
Kiime 1 11 16,00
Kiime 2 4 6,50 4 22,929 0,000
2012-2015 Mobil Kiime 3 5 9,20
Internet Kullanimi Kiime 4 12 23,42
Kiime 5 5 34,80
Toplam 37
Kiime 1 11 11,18
Kiime 2 4 26,00 4 32,283 0,000
2012-2015 Kablolu | Kiime 3 5 3,00
Internet Kullanimi | Kiime 4 12 30,67
Kiime 5 5 18,60
Toplam 37
Kiime 1 11 14,64
Kiime 2 4 9,00 4 28,353 0,000
2012-2015 Toplam | Kiime 3 5 5,00
Internet Kullanimi | Kiime 4 12 25,75
Kiime 5 5 34,40
Toplam 37
p<0.05

Kruskal Wallis-H Testi sonuglarina gore 2016-2019 dénemi; mobil
internet kullaniminda (X?>=22,929, p<0.001) kablolu internet kullaniminda
(X?=32,283, p<0.001) ve genel internet kullamminda (X*=28,853, p<0.001)
kiimeler arasinda anlamli bir fark bulunmaktadir. Kiimelerin sira ortalamalar
dikkate alindiginda 2016-2019 dénemi; mobil internet kullaniminda kiime 5,
kablolu internet kullaniminda kiime 4 ve genel internet kullaniminda kiime 5 ilk
sirada yer almaktadir. Diger kiimeler ise; mobil internet kullaniminda
5>4>1>3>2, kablolu internet kullaniminda 4>2>5>1>3 ve toplam internet
kullaniminda da 5>4>1>2>3 seklinde siralanmaktadir..

5. SONUC

Gergeklestirilen 4 farkl kiimelemede de (2012-2015-Entropi-EM, 2012-
2015-Critic-EM, 2016-2019-Entropi-EM ve 2016-2019-Entropi-EM) kiimeler
arast degisiklikler yalnizca yillara ayrilan gruplar arasinda (2012-2015, 2016-
2019) meydana gelmistir. Diger bir ifadeyle; 2012-2015-Entropi-EM ile 2012-
2015-Critic-EM sonuglarinda olusan kiimelerdeki iilkeler, 2016-2019-Entropi-
EM ile 2016-2019-Critic-EM sonucunda olusan kiimelerdeki iilkeler aynidir.
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Entropi agirlikli yapilan kiimelemede, Kiime 1°de yer alan Meksika, Tiirkiye, Sili
ve Kolombiya iilkeleri, CRITIC agirlikli yapilan kiimeleme isleminde de Kiime
1’de yer almislar ve bu tiim kiimelerde ayni sekilde gerceklesmistir. Yapilan
calisma, gelismis ve altyapilarina yatirim yapan iilkelerin genel itibariyle benzer
kiimelerde yer aldigin1 gostermistir. Farkli kiimelerde yer alan iilkeler ise niifus
ve diger etkenlere bagli olarak yillar igerisinde birbirine yakin internet abonelik
orani ile karsimiza ¢ikmustir. Ayrica 2016-2019 donemindeki internet
kullaniminin 2012-2015 déneminde kullanilan internet kullanimina gore artisin
istatistiksel olarak p<0.001 diizeyinde anlamli oldugu sonucuna varilmigtir.
Sadece Finlandiya’da 2016-2019 donemindeki kablolu internet kullanimi 2012-
2015 donemindeki kablolu internet kullanimindan diisiikk ¢ikmustir. Yine 2012-
2015 ve 2016-2019 dénemlerinde EM algoritmasina gore olusturulan kiimeler
arasinda anlamli farkliliklar tespit edilmistir. Kiimelerin sira ortalamalar1 dikkate
alindiginda 2012-2015 donemi; mobil internet kullaniminda ve genel internet
kullaniminda kiime 2, kablolu internet kullaniminda da kiime 3 ilk sirada yer
almaktadirlar. 2016-2019 doénemi; mobil internet kullaniminda ve genel internet
kullaniminda kiime 5, kablolu internet kullaniminda da kiime 4 ilk sirada yer
almaktadir.

Ortaya ¢ikan sonuglar, gelismis iilkelerin yer aldigi kiimelerin diginda
kalan iilkelerin, vatandaslar1 i¢in altyap: gelistirmeleri ve internet kullanimina
tesvik edici galigmalar yapmasi gerektigini gdstermis ve bu durum ozellikle
uzaktan calisma/egitim siireglerinde vatandaslarin internete ulasimi hususunda
giicliik cekmemeleri i¢in 6nemli rol oynamaktadir.

Calisma sonucunda elde edilen bulgular gbz 6niine alindiginda, iilkelerin
internet altyapilarini geligtirme siireglerinin daha hizli ilerlemesi ve gelismis
iilkelerin standardin1 diger iilkelerin de yakalamasi agisindan yapilan bu
calismanin 6nemli bir rol oynamasi hedeflenmektedir. Elbette teknolojinin
gelismesi ile her gecen yil internet abonelikleri ve internet kullanim miktart
artmakla birlikte ayn1 oranda iilkelerin internet altyapilarina yaptiklart
gelistirmelerinde hiz kazanmasi 6nem arz etmektedir. Bu sonuglar 1s18inda
vatandaglarin gerekli kurumlara devamli olarak altyap1 gelistirme hususunda
istek ve oneride bulunmalar1 dnerilebilir. Ayrica altyapi saglayicilar daha stabil
ve yliksek bant genisligine sahip teknolojiler kullanarak ya da teknoloji alaninda
onciiliik gosteren firmalar ile anlagarak gelecege doniik caligmalar yiiriitebilir.
Literatiir taramalar1 sonucunda elde edilen bilgiler neticesinde kiimeleme ile ilgili
yapilan aragtirmalar bir¢ok ¢alismada yer edinmis ancak OECD igerisinde yer
alan tilkelerin internet kullanimlar ile ilgili dogrudan bir kiimeleme calismasina
rastlanamamugtir. Bu sebeple yapilan ¢alismanin literatiire zenginlik katarak
gelismesine katki saglayacagi disiiniilmektedir. Bununla birlikte ¢alismanin
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yapildigi zaman diliminde pandemi donemini kapsayan OECD verileri
yaymlanmadigindan dolay1 pandemi Oncesi ve sonrast seklinde karsilagtirma
yapilamamistir. Bu dogrultuda OECD verilerinin yillar icinde giincellenmesi ile
birlikte gelecek ¢alismalarda mevcut bulgulardan da yararlamilarak farkl
kiimeleme algoritmalar ile karsilagtirmali analizler yapilabilir ayrica pandemi
donemindeki internet kullanimi ve iilkelerin sahip oldugu internet altyapilarinin
pandemi gibi beklenmedik durumlarda kullanicilara yeterli olup olmadigi gibi
konular ele alinarak yapilacak ¢aligmalar ile literatiir zenginlestirilebilir.

6. CIKAR CATISMASI BEYANI

Yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.

7. MADDI DESTEK

Bu calismada herhangi bir fon veya destekten yararlanilmamustir.

8. YAZAR KATKILARI

KBA: Fikir;

KBA, NO: Tasarim;

NO, MK: Denetleme;

KBA: Kaynaklarin toplanmas1 ve/veya islemesi;

KBA, NO, MK: Analiz ve/veya yorum;

KBA: Literatiir taramasi;

KBA: Yaziy1 yazan;

MK: Elestirel inceleme

9. ETIK KURUL BEYANI VE FiKRi MULKIYET TELIF
HAKLARI

Bu ¢aligmada yapilan analizler i¢gin etik kurul izni gerekmemektedir.
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1. INTRODUCTION

Individuals are scientifically examined in certain classes, starting with
the age groups born after the Second World War, based on the basic values,
experiences, and expectations they had in the period they lived (Norum, 2003).
The Baby Boomers generation is also the first to be at the beginning of these birth
generations (individuals born in 1946-1964) and have better-living conditions
(and know that they live better) in terms of income and consumption levels than
previous generations (Roberts, 2012). The Baby Boomers generation is an idealist
and individualist generation and is considered as a consumer group that shows
product and brand loyalty and likes to spend in terms of purchasing habits
(Johnson & Moore, 2001). Generation X (born in 1965-1976), which follows the
Baby Boomers generation, are pessimistic and are skeptical consumers, while
Generation Y (Born 1977 — 1994) is composed of individuals who have a positive
perspective, care about globalism and give importance to the visual image of the
products. (Norum, 2003). At this point, the Baby Boomers generation has
significant differences from the X and Y generations that came into the world
after it, both in terms of consumer behavior and technology use tendencies and
behaviors (Johnson & Moore, 2001).

In the current century, electronic services have caused the transformation
of human-human interaction into human-machine interaction by providing self-
service by nature (Hoffman, Novak & Peralta, 1999). In the global sense, the
banking sector continues to digitalize by rapidly advancing in electronic service
delivery with the effect of technology. In addition, the competitive conditions of
banks force banks to motivate their customers to adopt digital banking, especially
internet banking and mobile banking products (Alalwan, Diwiwedi, Rana &
Simintiras, 2016). More and more individuals are participating in the digital
transformation of banks with internet banking and mobile banking applications
which allow financial transactions to be made without branches thanks to the
Internet. Today, although bank branches continue to actively provide services,
the number of customers benefiting from digital banking services is also
increasing due to time and space limitations, personalized service purchasing, and
transaction fees (San-Marti'n, Prodanova & Jime'nez, 2015). The level of
ownership and usage of internet banking/mobile banking services continues to
increase day by day. The expectations that the number of active internet
banking/mobile banking users will reach 3.4 billion people in the world by 2024
and 94% of the customers who own internet banking/mobile banking products
will use at least once a month in 2020 are considered as important signs of future
growth (Mitic, 2021). However, it is known that customers using internet
banking/mobile banking in the world during the pandemic period increased from
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47% to 57% (Finextra, 2020). Similarly, the Tiirkiye Bankalar Birligi-TBB
(Banks Association of Turkey)'s September 2019-September 2020 period report
shows that the number of individuals using internet banking/mobile banking
actively from 42.6 million people to 52.6 million people, there is a 23% increase
(TBB, 2020). When internet banking/mobile banking usage levels are examined
in the age range in the same period, it is seen that individuals over the age of 56
have reached the highest rate of increase (30%) compared to other age groups
(TBB, 2020). These statistics are considered as a sign that the Covid-19 pandemic
period has also caused significant changes in the internet banking/mobile banking
usage levels of consumers. Therefore, it is a must for banks to have a command
of the expectations and past experiences of digitally powered consumers for
sustainable success performance (Alavi & Ahuja, 2016). In this context, the aim
of study is to reveal the internet banking/mobile banking usage behavior of the
Baby Boomers generation, whose technology adoption and usage level is
relatively poor compared to other generations in the pandemic, on the axis of
customer experience and Covid-19. In line with this purpose, the first part of the
study includes the literature about customer trust, customer commitment, and
customer experience, and the research model and hypotheses developed in this
direction. In the continuation of the study, while the research method and research
findings are located. In the last section, there are results, limitations, and
suggestions for future studies.

2. CONCEPTUAL FRAMEWORK AND HYPOTHESES

DEVELOPMENT

2.1. Customer Experience on Mobile Platforms

What consumers really want from the business are not products, but
satisfying experiences (Abbott, 1955). Customer experience is a set of
experiences that take place in physical, cognitive, emotional, and sensory
dimensions based on the interaction between the customer and the product or the
business, and lead to individual reactions (Gentile, Spiller & Noci, 2007). Mobile
customer experience, on the other hand, reveals the psychological state that
emerges as a subjective reaction to mobile services (Rose, Clark, Samouel &
Hair, 2012). In order to support businesses to establish and maintain long-term
relationships with their customers and contribute to the sustainable success of
their sales performance by creating positive customer behaviors, the marketing
discipline focuses on a customer-oriented and experiential perspective in mobile
service delivery as well as in face-to-face service delivery (Lemon & Verhoef,
2016). As in other fields, developing customer-oriented strategies in financial
services and providing a positive and personalized customer experience is
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considered a key concept for financial businesses to achieve their success goals
(Klaus & Maklan, 2013).

When the concept of customer experience is investigated in the context
of mobile banking, it is seen that customer trust and customer commitment are
tried to be explained in the axis of customer experience (Rajaobelina, Brun, Tep
& Arcand, 2018). However, it draws attention that there is a similar structure in
practice. When analyzed banks' information about digital banking it is seen that
they have accepted digital banking as a key strategic initiative and placed
customer experience at the heart of this strategy (like as Garanti BBVA, Yap1
Kredi Bankasi, Tiirkiye Is Bankas1).

2.2. Customer Trust

Trust is defined as the desire to believe in a change partner that an
individual believes in (Moorman, Deshpande & Zaltman, 1993). In this
definition, the willingness of the individual or the party is the critical point.
Moorman et al. (1993) state that trust will be limited if the parties are not willing
to believe in this relationship. Trust in digital platforms is about the vulnerability
of individuals who make transactions, and becomes a more needed concept due
to the distant nature of the relationship with the service provider.

When the literature is examined, it is seen that trust is conceptualized in
three dimensions: competence, integrity, and benevolence (McKnight,
Choudhury & Kacmar, 2002). Competence, in the exchange relationship, the
change partner's ability, skills, and ability to perform the expected performance
of him/her; integrity, the fulfillment of given promises and obligations; on the
other hand, benevolence is related to the perception that one of the parties values
the other party and will take care of their interests in the exchange relationship
(Gefen, 2002). However, although customer trust is conceptualized in different
dimensions in the literature, it has been empirically proven that customer trust is
integrated and inseparable in these three dimensions (Bhattacherjee, 2002). In this
context, in this study, trust is handled in an integrated manner with three
dimensions.

The concept of trust, which gains importance in many economic and
social transactions due to the need for individuals to know the environment they
live in, to know what, when, why, and how to behave, is one of the most basic
concepts in digital platforms (Gefen, Karahanna & Straub, 2003). Positive
experiences of customers with the business are effective in establishing trust
between the parties (Adhikari & Bhattacharya, 2016). However, researches
indicate that the positive experiences of the customer in the relationship between
the customer and the service provider help the customer to trust the business (Ha,
2004). There are three important core values, especially in digital banking, for the
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customer experience to be considered positive. The first of these is that the
customer and the bank share common values and ensure the confidentiality and
security of both personal information and transactions of the customer (Hoffman
et al., 1999). The second core value is the ability of the customer to communicate
with the bank when necessary and minimizing possible risks. Human-machine
communication, or at least the belief that the electronic system has social entity
characteristics, is critical to establishing online customer trust (Gefen & Straub,
2001). Finally, the integrity of the bank with the digital service channel and the
bank's fulfillment of its obligations in this context depends on the scope of
regulatory control, which is an important determinant of customer trust in online
banking (Lee & Turban, 2001). In a customer experience where customer
information is not secure, where trading involves significant risks, where the bank
cannot be contacted when needed, and the bank is far from fulfilling its legal
obligations, the customer cannot be expected to develop trust in the bank. In this
context, based on the relevant literature, the following hypothesis is suggested:

Hi. As the positive perceptions of customers in the Baby Boomer
generation about their internet banking/mobile banking experience increase,
their trust in the relevant bank also increases.

2.3. Customer Commitment

Commitment is a change partner who believes that an ongoing
relationship should offer maximum effort for its continuity in the future and is
willing and striving for it (Morgan & Hunt, 1994). Customer commitment is
defined as the desire of a customer to maintain the relationship in a way that
guarantees maximum effort to maintain a valuable relationship (Moorman,
Zaltman &Deshpand, 1992). Commitment to the business, product, or brand is an
important strategic tool in reducing the customer's sensitivity to the marketing
efforts of competitors' or the opportunities they offer (Story & Hess, 2010). When
the literature is examined, it is seen that the customer's commitment to a business,
product, or brand is examined in three main dimensions as emotional
commitment, computational commitment, and normative commitment.
Emotional commitment reflects a customer's emotional commitment to a product,
business, or brand, while computational commitment reflects a more functional
exchange relationship for the customer's own interests (Randall & O'Driscoll,
1997). Normative commitment, on the other hand, reflects the moral obligation
(necessity to continue the relationship) felt by the customer to continue the
existing relationship (Geykens, Steenkamp, Scheer & Kumar, 1996). Past studies
(Westbrook & Oliver, 1991; White & Yu, 2005) emphasize the importance of
emotional commitment, especially in terms of commitment. Moreover, it is
considered that the emotional dimension of commitment is stronger in revealing
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customers' trust and commitment to the bank in previous studies in banking
literature (Iglesias, Singh &Batista-Foguet, 2018). For these reasons, the
emotional dimension of commitment was taken as the basis of the study.

Customer commitment is the attitudinal component of consumer loyalty
developed after an experience (Lariviere, Keiningham, Cooil, Aksoy, and
Malthouse, 2014). At this point, commitment is the customer attitude that
businesses try to influence with the hope of increasing their purchasing behavior,
and they are tried to be shaped by the customer experience (Keiningham et al.,
2017). When the literature is examined, it is seen that the positive effect of
customer experience on customer commitment has an important place in theory
(Lemon and Verhoef, 2016). Especially the fact that businesses provide value-
laden experiences is a factor that contributes to customer commitment
(Hollebeek, 2019). In this context, the following hypothesis is proposed:

H,. As the positive perceptions of customers in the Baby Boomer
generation about their internet banking/mobile banking experience increase,
their commitment towards the relevant bank also increases.

Trust is one of the most important factors in the acceptance of
information technologies and technological applications by individuals (Gefen,
2002). Morgan and Hunt (1994) placed trust and relational commitment at the
center of successful relationship marketing and they considered trust and
relational commitment as the key to promoting the protection of relationship
investment among stakeholders, ignoring attractive short-term offers of
alternatives, and evaluating relatively risky transactions less risky. Relationships
are characterized by trust and it is thought that the higher the trust in the
relationship between the parties, the higher the commitment to the relationship
(Moorman et al., 1992). However, the direct effect of trust on commitment
constitutes the focal point of the commitment and trust theory (Zeithaml, 2000).
In banking transactions, the trust of the customer to the bank and the digital
banking application is one of the most important factors in shaping the
commitment of the customers to the bank and the product (Reichheld & Schefter,
2000). Trust becomes an even more important factor in customer commitment in
areas such as the financial sector where customers have transaction uncertainties
and where their knowledge of the transaction is limited to the information
provided by the business that offers the product (Flavian, Guinaliu & Gurrea,
2006). At this point, the foundation of commitment is based on trust. Based on
this information, the following hypothesis is proposed:

H;. As the trust of the customers in the Baby Boomer generation to the
bank where they use the internet banking/mobile banking service increases, their
commitment to the relevant bank also increases.
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2.4. Covid-19 Fear

Most of the researches conducted to explain consumer behavior are
positioned on perception, attitude, and motivation (Haq & Abbasi, 2016).
However, it is thought that the concept of fear may have important effects on the
behavior of consumers. The danger of microbiological contamination and disease
causes fear by triggering a physiological alarm that causes conscious anxiety in
individuals (Beit-Hallahmi, 2012). Fear is a negative emotion expressed with
extreme emotional avoidance levels in relation to certain stimuli (Perin et al.,
2015), and the cases and deaths caused by Covid-19 around the world have also
created significant anxiety and fear for the virus in individuals (Steele, 2020).
This fear has caused individuals to limit non-essential social interactions and
continue their lives with social distance in order to slow down the interpersonal
transmission of the virus (Harper et al., 2020). Covid-19 period, which forces
many individuals in the community to adopt technology for working, maintaining
existing or establishing new relationships, participating in education and other
routine activities, is to better understand when and where inequalities occur,
identify processes to reduce these inequalities, and theoretically underlines the
necessity of updating the understanding (Magsamen-Conrad & Dillon, 2020).
Since the day it emerged in 2020, the Covid-19 caused today across the globe
106.5 million cases and the deaths of 2.3 million people, while in Turkey, 2.5
million cases and the deaths of about 27 thousand people (World Health
Organization, 2021). In this context, researching the effect of Covid-19 fear on
the behavior of individuals in the Baby Boomers generation to use
internet/mobile banking constitutes a dimension of the study subject.

Internet banking/mobile banking is technology-based application offered
by banks to their customers, requiring a certain level of technological tools and
internet knowledge. On the other hand, the physical condition of the Baby
Boomers generation due to age, the decrease in the income level, and scarcity of
social interaction due to retirement are the factors that negatively affect the
adoption of technology (Wang, Chen & Chen, 2017). Studies have drawn
attention to the fact that age groups of individuals differ in technology adoption
level (Morris & Venkatesh, 2000), and there is a negative relationship between
aging and technology compliance (Chung et al., 2010; Harris et al., 2017).
However, unlike other age groups or generations, the internet banking/mobile
banking usage of the Baby Boomers generation is the 30% increase, which was
not experienced in previous years, is noteworthy. This acceleration in the use of
internet banking/mobile banking by the Baby Boomers generation can be
considered as an indication that individuals in this age group prefer digital
channels instead of using branches in banking transactions against the Covid-19
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threat. Because, products that are thought to overcome a certain risk, danger, and
fear are successful in reducing the perception of danger; so the customer's
experience, trust, and commitment to the product are positively affected
(McDaniel & Zeithaml, 1984). In this context, it is thought that the fear of Covid-
19 has a strengthening role in the relationship between customer experience and
customer trust and customer commitment, as well as in the relationship between
customer trust and customer commitment. In the light of this information, the
following hypotheses are suggested:

Hy. Covid-19 fear strengthens the relationship between the internet
banking/mobile banking experience of individuals in the Baby Boomers
generation and the trust of customers in the bank that provides this service.

Hs. Covid-19 fear strengthens the relationship between the internet
banking/mobile banking experience of individuals in the Baby Boomers
generation and the commitment of customers to the bank that provides this
service.

He. Covid-19 fear strengthens the relationship between trust in the
relevant bank and commitment to the bank in the use of internet banking / mobile
banking by individuals in the Baby Boomers generation.

In this context, the research model prepared based on the literature review
is as in Figure 1.

Customer Trust

Hs

COVID-19 Fear
M

Customer
Experience in
Internet
Banking/Mobile
Banking

H,
Customer

Commitment

Figure-1: Research Model
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3. METHODOLOGY

3.1. Ethical Permissions for the Research

In this study, all rules stated to be followed within the scope of “Higher
Education Institutions Scientific Research and Publication Ethics Directive” were
followed. None of the actions stated under the title “Actions Against Scientific
Research and Publication Ethics”, which is the second part of the directive, were
not taken.

Ethics committee permission information

Name of the board conducting the ethical review = Ufuk University
Social and Human Sciences Scientific Research and Publication Ethics
Committee

Date of ethics review decision = 10/02/2021

Ethics assessment document issue number = 2021/02

All of the scale items used in the study were adapted from the literature,
whose validity and reliability were previously tested. The customer experience
scale (3 items) was obtained from the study of Agarwal and Singh (2018), the
trust scale (5 items) from the study of Bhattacherjee (2002), the engagement scale
(4 items) from the study of Liang and Chen (2009), and the Covid-19 fear scale
(6 items) from Raza, Qazi, Khan, and Salam (2020) 's study. The Turkish and
English equivalents of the scale items’ cross check has been done.

3.2. Purpose of the Research

All over the world, the population over the age of 65 is accepted as the
elderly population (OECD, 2021). The elderly population reached 9.3% of the
world population in 2019 and it is expected to reach 16% in 2050 (Worldbank,
2020). While this demographic change in the world makes the elderly population
an important demographic target market, at the same time, in parallel with the
changes in technology, it is necessary to reveal the expectations, attitudes, and
behaviors of this group in service provision and to increase the technology
adoption level of these individuals (Choudrie et al., 2021). The research aims to
reveal the internet banking/mobile banking usage behavior in the axis of customer
experience and Covid-19 during the pandemic period of the Baby Boomers
generation, whose technology usage level is relatively weak compared to other
generations.

3.3. Data Collection Method and Sampling

In the study, which is within the scope of quantitative research, a
questionnaire was used as a data collection method. When considering the
number of internet banking/mobile banking customers, due to the impossibility
of reaching the entire universe, a convenience sampling method was used from
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non-random sampling survey applications. The survey was completed in
February 2021 on-line. The first part of the questionnaire includes the items of
the participants about their internet banking/mobile banking experience, and the
second part includes the items about the demographic information of the
customers. The items in the questionnaire were measured with 5-point Likert
method (1: Strongly disagree, 5: Strongly agree).

The study sample includes Baby Boomers generation participants living
in Turkey and experiencing internet banking/mobile banking in the past year. 189
individuals participated in the questionnaire, the questionnaire forms of 13
participants who gave incorrect/incomplete answers in data control were
eliminated and the analysis continued with the remaining 176 participants. There
are 18 items in the questionnaire. According to Kline (1994), 2-10 times the total
number of parameters of the sample is sufficient. At this point, it is known that
reaching 36-180 participants is sufficient.

Information for the participants in the Baby Boomers generation
participating in the study is shown in Table 1. According to Table 1, 53% of the
participants are male, 36.3% are college graduates, and 48% have been using
internet banking/mobile banking for 1-3 years. While 53.4% of the participants
used internet banking/mobile banking once a week before the pandemic, it is seen
that this number reached 72.6% during the pandemic. Similarly, 73% of the
participants had a history of trading at the branch before the pandemic, while only
12% of the participants made a transaction at the branch at least once during the
pandemic period.
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Table-1: Sample Characteristics (n=176)

Transaction via bank

Gender Education branch (before pandemic)
f % F % F %
Female 83 47,0 Primary 10 5.7 Yes 128 73
Male 93 53.0 High school 45 25.6 No 48 27
Junior college 64 363 Transaction via bank
branch (since from
pandemic)
Undergraduate 38 21.6
Yes 21 12
Master's/PhD 19 10.8
No 155 88
Usage time Usage before pandemic Usage in pandemic
f % F % f %
0-lyear 14 8.0 Never 32 182 One time in a 128 72.6
week
2-3years 85 483 One time in a 94 534 One time in 15 32 182
week days
4-5years 41 233 One time in 15 40 228 One time in a 14 8.0
days month
over 5 36 204 One time in a 8 44 One time in 3 2 1.2
years month months
One time in 3 2 1.2
months

4. FINDINGS

4.1. Explanatory and Confirmatory Factor Analysis

The analysis of the research was first started by checking whether the
data is within the normal distribution criteria; after confirming the assumption of
normality by analyzing the skewness and kurtosis coefficients, it was decided that
the data was suitable for explanatory factor analysis (EFA). As a result of EFA,
it was concluded that there is a single factor structure for each scale and the total
variance explained for each scale was above 0.50 and the factor loads of the
variables were higher than 0.60.

After EFA, confirmatory factor analysis (CFA) was applied to the data
and the measurement model consisting of 4 latent variables and 18 indicators
were evaluated. Fit indexes were examined to check the fit of the research model
to the data. NFI (0.931) and SRMR (0.067) values show the acceptable fit of the
model (Kline, 1998). In this way, it is thought that the data support the model.
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For the reliability and convergent validity of the scales within the scope
of CFA, Cronbach a, explained mean-variance (AVE), and composite reliability
(CR) values were examined and the relevant values are shown in Table 2.
According to Table 2, the reliability of the scales is between 0.857 and 0.947, and
these values are important evidence that composite reliability is provided (Hair,
Hult, Ringle, and Sarstedt, 2014) and indicate that the scales are of acceptable
reliability (Bagozzi & Yi, 1988). To confirm that convergent validity was
achieved, AVE values of the scales were checked and found to be above 0.50. In
this context, it was concluded that the convergent validity of the model was also
confirmed as a result of the factor loads of the variables related to the scales and
the AVE and Cronbach o values of the scales (Hair et al., 2014).

Table-2: CFA Results

Number Factor Cronbach's
Variables of items  Loads Alpha CR AVE
Covid-19 Fear 6 0.661-0.898 0.911 0.931 0.693
Customer Commitment 4 0.761-0.935 0.903 0.932 0.775
Customer Experience 3 0.685-0.912  0.742 0.857 0.669
Customer Trust 5 0.781-0.928 0.929 0.947 0.783

4.2. Correlation Analysis

One of the important assumptions in structural equation models is that
there are significant relationships between dependent and independent variables.
For this reason, Pearson Correlation coefficients were examined for the
relationship between variables after convergent validity. The results of the
correlation analysis are shown in Table 3. According to Table 3, the relationships
between variables are statistically significant (p <0.01) at 99% confidence
interval, and all of them are positive. The highest level of relationship between
the variables is between customer trust and customer commitment (r = 0.631).

Table-3: Correlation Analysis Results

Customer Customer Customer
Covid-19 Fear Commitment Experience Trust
Covid-19 Fear 0.693
Customer Commitment ~ 0.193** 0.775
Customer Experience 0.114%* 0.355%* 0.669
Customer Trust 0.307** 0.631** 0.601** 0.783

Note(s): The values in italics represent the AVE statistic, **p < 0.01
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4.3. Testing Hypotheses: Structural Equation Model

Partial Least Squares (PLS) Structural Equation Model was used to test
the hypotheses. The reason for using PLS in this research is; the power of PLS to
give the correct result in low sample groups and the power of emphasizing the
predictive power of the model created and the validity and reliability of the scales
(Hair et al., 2014). In the analysis, the relationship between customer trust and
customer commitment as well as the relationship between the internet
banking/mobile banking experience of customers in the Baby Boomers
generation and customer trust and customer commitment was investigated. The
regression coefficients and significance levels obtained as a result of the analysis
are shown in Table 4. According to Table 4, the relationships between customer
experience and customer trust and customer trust and customer commitment are
statistically significant (B = 0.524 p <0.01 and = 0.822 p <0.01). Therefore, H;
and Hs hypotheses are supported. However, the relationship between customer
experience and customer commitment is not statistically significant (§ = - 0.141,
p> 0.05). Hence, the H, hypothesis is not supported.

In the study conducted on the internet banking/mobile banking experience
of customers in the Baby Boomers generation, R* value was obtained as 0.547
for customer commitment. In this context, 54.7% of customer commitment is
explained by the relevant variables.

The study also investigated moderating effect of the Covid-19 fear on the
relationship between variables. According to Table 4, the moderating effect of
Covid-19 fear in the relationship between customer experience and customer trust
and customer experience and customer commitment were statistically significant
(B=0.115 p <0.01 and B = 0.531 p <0.01). Hence, Hs and Hs hypotheses are
supported. However, the moderating effect of Covid-19 fear in the relationship
between customer trust and customer commitment was not statistically
significant (B = -0.022 p> 0.05). Therefore, the He hypothesis is not supported.
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Table-4: Path Analysis Results

Hypotheses B T P R? Result
I%;ilsﬁt?ustomer Experience — Customer 0524 6205 0.000 Supported
(h CmomrBprnce - Cotomer s o N
gérfrgf:g:;r Trust — Customer 0.822 5815 0000 g,  Supported
Covid-19 Fear's moderating effect on

?;;1.1 S(Eustomer Experience — Customer 0115 2.054 0.000 Supported
gf)mcn‘ilsttr‘l’l‘:;: Experience — Customer ) 53, 5 43 0.000 Supported
(o oo Tost - Cosomr ) 07 oma

5. CONCLUSION and RECOMMENDATIONS

The study aims to reveal the relationship between internet
banking/mobile banking usage experience and customer trust and customer
commitment during the pandemic period of bank customers in the Baby Boomers
generation. The study also investigated the moderating effect of Covid-19 fear on
the relationships between customer experience, customer trust, and customer
commitment.

The study results indicate that there is a positive relationship between the
perceptions of bank customers in the Baby Boomers generation regarding their
internet banking/mobile banking experience and their trust in the bank. At this
point, as the customers' positive perceptions of their experiences increase, the
trust of the customers to the bank from which they receive this service also
increases. The results achieved are in line with the results reached by Ha and
Perks (2005) and Adhikari and Bhattacharya (2016) in the literature. However,
the study did not find a significant relationship between the internet
banking/mobile banking experience of individuals in the Baby Boomers
generation and the customers' commitment to the bank from which they received
this service. It is thought that the technology adoption and usage level of the
subject generation are relatively low compared to other groups, the participants
prefer to make their pre-pandemic transactions mostly from the branches,
however, the increase in internet banking/mobile banking usage level due to the
pandemic is thought to affect the result in this direction. This result is not
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consistent with the results reached by Lemon and Verhoef (2016) and Hollebeek
(2019). However, the results of the study show that individuals' Covid-19 fear in
the Baby Boomers generation strengthens the relationship between these
customers' internet banking/mobile banking experience and their trust to the bank
they receive this service. Moreover, Covid-19 fear strengthens the relationship
between experience and commitment to the bank, too. In this context, as Covid-
19 fear increases, depending on the experience of the customers, their trust and
commitment to the bank from which they receive internet banking/mobile
banking services also increase. As a result, while the positive perceptions of
individuals in the Baby Boomers generation regarding internet banking/mobile
banking experience do not create customer commitment towards the relevant
bank, Covid-19 fear strengthens the relationship between customer experience
and customer commitment. Another result of the study is that there is a positive
relationship between the trust of customers in the Baby Boomers generation in
the using of internet banking/mobile banking and their commitment to the bank
from which they receive the service. As the trust of customers in the bank from
which they use internet banking/mobile banking service increases, their
commitment towards the relevant bank also increases. This result Rajaobelina et
al. (2018)'s results are similar. However, Covid-19 fear does not have a
strengthening or weakening effect on the relationship between trust and
commitment. Therefore, it is thought that there are different reasons that
strengthen the relationship between trust and commitment for individuals in the
Baby Boomers generation. The low-risk tolerance of this group and the presence
of different factors affecting the customer experience may have affected this
result, or it may be the subject of research for different studies.

At the beginning of 2021, there is approximately 14.5 million Baby
Boomers generation of individuals in Turkey, and again approximately 6 million
Baby Boomers generation of individuals using internet banking/mobile banking
actively. These figures show that banks still have a way to go for their customers
in the Baby Boomers generation to adopt digital banking and turn them into active
users. Since it is known that there was 3.5 million Baby Boomers generation who
actively used internet banking / mobile banking in December 2019, that is, before
the pandemic, it is clear that the most important antecedent of this increase of
70% 1is the pandemic. For this reason, it is important for banks to convince
customers to actively use internet banking/mobile banking services by
communicating with customers through call centers or branch personnel in order
to better see the value of their technology investments in the past. In addition,
banks can actively encourage their customers in this age group to use internet
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banking/mobile banking by offering a number of advantages that they can benefit
from in loans, deposit interest, and transaction fees.

6. LIMITATIONS AND FURTHER RESEARCH

The study has some limitations. The first of these is that the survey was
conducted in a limited time and it is limited to the participants who can be
reached. In addition, since the convenience sampling technique was used in the
study, the sample does not represent the entire target audience. Therefore, both
the results obtained in this study should not be generalized to the population of
Turkey as well as the generation of Baby Boomers in Turkey.

The study is based on the internet banking/mobile banking experience
and post-experience behavior of the Baby Boomers generation during the
pandemic period. In this context, future research can be based on this comparison
of different generations, as well as examining the behavior of the Baby Boomers
generation after the pandemic, and the persistence of the pandemic's impact on
consumer behavior can be discussed.
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davranist iizerindeki etkisini incelemeyi
amaclamaktadir. Ek olarak, ¢evresel siirdiiriilebilirlik
bilincinin ve c¢evresel kaygmin yesil iiriin satin alma
davranig1 {izerindeki etkisini tutum-niyet iliskisinde
incelemektedir. Arastirmada kartopu Ornekleme
metodu tercih edilmis ve ¢evrimici anket yardimiyla
veriler toplanmistir. Gelistirilen modelin
degerlendirme asamasinda, Oncelikle agiklayict ve
dogrulayict faktdr analizi yapilmis sonrasinda ise
modeldeki iligkilerin giiciinii ve etki diizeyini
belirleyebilmek i¢in path analizi yapilmistir. Analizler
sonucunda smanan modelin, kabul edilebilir uyum
sagladifi tespit edilmistir. Arastuma bulgulari,
cevresel siirdiiriilebilirlik bilincinin, ¢evresel kaygiy1
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1. GIRIS

Diinya genelinde artan niifus, iiretim ve tiikketimin artmasi ile iligkili
olarak ¢evre problemlerini beraberinde getirmistir. Kiiresel 1sinma, hava, su,
toprak gibi dogal kaynaklarin kirlenmesi, iklimlerin degismesi, karbon salinimina
bagli olarak ozon tabakasmin zarar gormesi ve biyolojik ¢esitliligin azalmas1 gibi
gevresel sorunlar insanoglunun mevcut ve gelecekteki refahini olumsuz yonde
etkilemektedir. WWF (Dogal Hayati Koruma Vakfi) Tiirkiye’nin Ekolojik Ayak
Izi Raporu’na (2012) gore tiiketilen kaynaklari iiretmek ve bu siirecte olusan
atiklar1 gidermek i¢in kullanilan yenilenebilir dogal kaynak miktarin1 gdsteren
tilketimin ayak izi, {ilkenin yenilenebilir dogal kaynaklari iiretme kapasitesi
olarak tanimlanan kisi bag1 biyolojik kapasitenin %50 tizerindedir. Tiiketim ayak
izinin, kisi bas1 biyolojik kapasiteyi ge¢mesi, siirdiiriilebilir olmayan bir yasam
seklinin gostergesidir. Gilinlimiizde tiiketiciler nispeten yukarida siralanan
cevresel sorunlarin uzun vadede yasanmilabilir diinyay:1 tehdit ettigi ger¢egini
kaniksayarak davranislarmi bu yonde sekillendirmektedir. Tiiketicilerin istek ve
ihtiyaglarindaki bu degisim, iretici isletmeleri de bu konuda sagduyulu
davranmaya zorlamaktadir. Hatta organik iiriin, gevre dostu ambalaj, yesil etiket,
yesil dagitim, yesil isletme, yesil otel, siirdiiriilebilir turizm, yesil enerji gibi
bircok alan ve sektérde ¢evre dostu anlayis yaygimlasmaya baslamistir. Ozetle
basta tiiketiciler olmak {izere sanayi ve hizmet igletmeleri, hiikiimet birimleri,
sivil toplum kuruluslari, vakiflar, haber programlar1 gibi cesitli kurum ve
kuruluslar da dogal ¢evrenin korunmasinin gerektiginin farkindadir.

Tiiketiciler, ¢evresel farkindaliga sahip isletmelere yonelmektedir. Bagka
bir ifadeyle satin alim karar1 veritken c¢evresel etkileri gbéz Oniinde
bulundurabilmektedir. Buna 6rnek olarak parfiim veya deodorant seg¢iminde
atmosfere zarar1 olmayanlara yonelme, ampiil ve beyaz esyalarda enerji tasarrufu
olanlari, temizlik tiriinlerinde kutu ve ambalaj atiklar1 daha az olanlari tercih etme
egilimi gosterilebilir. Tiim bu 6rneklerde temel amag, kaynak kullaniminin
cevresel etkilerini en aza indirgemek ve kaynak verimliligini artirmaktir (Hai &
Ma, 2013). Tiiketicilerin, egitim seviyelerinin yilikselmesiyle birlikte, ¢evresel
farkindaliklar1 da artmistir (Yaras, Ak, & Sakaci, 2011). Ote yandan yesil
iiriinlere yonelik artan bu farkindalik ve ¢evreci tutumlara ragmen, bu tiir {irtinlere
olan talep gergekte istenen seviyede degildir (Lai & Cheng, 2016; Jaiswal &
Kant, 2018). Cevresel siirdiiriilebilirlik bilincine sahip ve ¢evresel kaygi duyan
bir tiiketicinin eylemlerine bunu yansitamamasi, bu konuda daha fazla arastirma
yapma ihtiyacin1 dogurmaktadir. Bu baglamda Bamberg (2003), cevresel
kayginin yesil davranigt sekillendirmede smirli etkiye sahip oldugunu
dogrulamistir. Bu bulgudan yola ¢ikarak mevcut ¢aligma, ¢evresel kaygi ile yesil
iriin satin alma davranisi arasindaki iliskiyi netlestirmek adina tiiketicinin
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bireysel ¢abalarinin diger tiiketicilerin ve igletmelerin pazardaki davraniglarini
etkileyebilecegine odaklanmaktadir. Ayrica c¢aligmada, tiiketicinin kendi
davranisi i¢in bir motivasyon islevi gorebilecegi inanci olarak tanimlanan (Leary,
Vann, Mittelstaedt, Murphy, & Sherry, 2014) algilanan pazar -etkisi
kavrami/degiskeni arastirma modeline entegre edilmistir.

Mevcut arastirmada; tiiketicilerin ¢evre sirdiriilebilirlik bilinci
konusundaki algilarinin gevresel kaygi algilarimi nasil ve ne yonde etkiledigi,
cevresel kaygi algilarmin da diger pazar aktdrlerinin (diger tiiketiciler ve
isletmeler) davraniglarini nasil etkiledigi ve tutum-niyet-davranis iligskisinde bu
degiskenlerin araci etkilerinin ne oldugu sorularina cevap aranmaktadir. Ayrica
yukaridaki bilgiler 1518inda ¢evre bilincine sahip ve c¢evresel konularda endise
duyan tiiketicilerin yesil iiriin satin almaya yonelik tutum ve fiili davraniglarinda
kendi davraniginin diger tiiketicileri ve isletmeleri etkilemeye yonelik inancinin
ne diizeyde etkili oldugu arastirilmaktadir.

Calismanin sonraki kisimlarinda c¢evresel siirdiiriilebilirlik bilinci,
cevresel kaygi, algilanan pazar etkisi, yesil tiriinlere kars1 tutum, yesil {irlin satin
alma niyeti ve davranisi konularina iligkin literatiir taramas1 yapilmis ve literatiire
dayali hipotezler olusturulmustur. Metodoloji kisminda, yapisal modele, modeli
test edecek Olgiim araglarma ve arastirma verilerinin toplanmasina iliskin
bilgilere yer verilmistir. Daha sonra toplanan arastirma verileri analiz edilmis ve
sonuclar literatiirdeki diger arastirma bulgulart ile karsilagtirilarak
yorumlanmistir. Son olarak arastirmanin sinirlarina ve gelecekteki calismalar igin
¢ikarimlara deginilmistir.

2. LITERATUR VE HIPOTEZLER

2.1. Cevresel Siirdiirebilirlik Bilinci

Cevresel siirdiiriilebilirlik, insanogluna zarar vermemek adina bireyin
istek ve ihtiyaglarmi karsilamak igin {iretilen iiriinlerde kullanilan girdi
kaynaklarini koruma ve atik miktarin1 azaltma olarak tanimlanmaktadir
(Goodland, 1995, s. 3). Giderek artan g¢evre sorunlariyla giindeme gelen bu
kavram, bireylerin ¢evresel siirdiiriilebilirlik konularinda bilinglenmesi
gerekliligini de ortaya koymaktadir. Bu bilince sahip bireylerin, yaganan ¢evresel
degislikleri fark ederek cevresel kaygi duymasi olasidir. Fransson ve Garling
(1999, s. 370)’e gore cevresel kaygi, kisinin kendi davraniginin veya diger
bireylerin davraniglarinin ¢evresel sonuglarini degerlendirmesi veya cevresel
gerceklere kars1 benimsedigi genel tutumudur. Baska bir ifadeyle cevresel kaygi,
bireylerin gevresel problemlerin ne diizeyde fakinda olduklarini, bu problemlere
sunulan ¢o6ziimlere destek diizeylerini ve kendi bireysel katkida bulunma
istekliligini gostermektedir (Dunlap & Jones, 2002, s. 482). Cevre problemlerini
azaltmak icin mevcut davranislarda degisiklige gitme konusunda farkindalik
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olarak ifade edilen cevresel siirdiiriilebilirlik bilinci, bireyin ¢evre sorunlarina
verdigi tepki olan cevresel kaygiyr etkilemektedir (Schlegelmilch, Bohlen, &
Diamantopoulos, 1996).

Yesil iirlinlere karst olumlu bir tutumun olusmasi i¢in ¢evresel
stirdiiriilebilirlik bilincinin olugmasi gereklidir (Frick, Kaiser, & Wilson, 2004).
Cevreci tutum, planli davranis teorisi (Ajzen, 1991) 6gretisinde yesil iirlin satn
alma davramigimin giiclii bir belirleyicisi olarak kabul edilmektedir (Bang,
Ellinger, Hadjimarcou, & Traichal, 2000; Tan, 2011). Bu nedenle yesil iiriin satin
alma davranisimi artirmak icin tutumu sekillendiren gevresel siirdiiriilebilirlik
bilincinin olusmasi1 6nemlidir. Cevreye duyarli tiiketiciler, mevcut tutumlarina
paralel olarak cevreye zarari olmayan {irlinleri satin alma egilimindedirler
(Roberts, 1996) ve tiiketim siirecinin satin alma, kullanma ve elden ¢ikarma (geri
doniisiim) asamalarinda kaygi yasamaktadirlar (Zinkhan & Carlson, 1995; Heo
& Muralidharan, 2019). Bu ¢alisma yukaridaki goriislere benzer bir sekilde,
cevresel siirdiiriilebilirlik bilincinin ¢evresel kaygi ve yesil iiriinlere karsi tutum
izerindeki etkisini test etmek iizere asagidaki hipotezleri varsaymistir:

H1: Cevresel siirdiiriilebilirlik bilinci, ¢evresel kaygi iizerinde dogrudan
olumlu bir etkiye sahiptir.

H2: Cevresel siirdiiriilebilirlik bilinci, yesil iiriinlere kars1 tutum {izerinde
dogrudan olumlu bir etkiye sahiptir.

2.2. Cevresel Kaygi

Cevresel kaygi ile yesil tirlinlere karsi tutum arasindaki iliskiyi aragtiran
calismalarin sonugclart karmasiktir. Bu ¢alismalarin bazilar1 ¢evresel konularda
kayg1 duyan tiiketicilerin, yesil tiriinlere karsi olumlu tutum benimsedigini (Chen
& Chai, 2010; Vazifehdoust, Taleghani, Esmaeilpour, & Nazari, 2013; Tang,
Wang, & Lu, 2014; Kirmani & Khan, 2016) vurgularken digerleri ise ¢evresel
kaygimin tutum-niyet-davranis iliskisinde tutumu sekillendirmede tek basina
yeterli olmadigini ve gevreci davranis i¢in yapilmasi gereken eylemlerin net bir
sekilde tamimlanmas1 gerekliligini savunmustur (Bamberg, 2003; Akehurst,
Afonso, & Gongalves, 2012). Yesil iiriin satin alma davranisinda ¢evresel kaygi
ile tutum iligkisinin roliinii agikliga kavusturmak i¢in asagidaki hipotez
onerilmistir.

H3: Cevresel kaygi, yesil iirlinlere karsi tutum iizerinde dogrudan olumlu
bir etkiye sahiptir.

Cevresel kaygi yesil tiriin satin alma davranigini tahmin etmede temel bir
degiskendir (Jaiswal & Kant, 2018). Ulusal ve uluslararasi literatiirde ¢evresel
kaygiyla ilgili ¢alismalarin ¢ogu, bu degiskenin yesil iiriin satin alma davranisi
tizerindeki dogrudan etkisini incelemistir (Kim & Choi, 2005; Dagher & Itani,
2012; Tanrikulu, 2015; Dagher, Itani, & Kassar, 2015; Yildiz & Barut, 2016;

706



KAUIIBFD 12(24), 2021: 702-727

Joshi & Rahman, 2017; Uysal & Kiiciikkancabag Esen, 2017; Uyar, 2019). Ancak
cevresel kayginin, algilanan pazar etkisi aracilifiyla yesil iriin satin alma
davranisini nasil etkiledigine iliskin sinirlt sayida ¢alisma mevcuttur (Leary vd.,
2014; Leary, Vann, & Mittelstaedt, 2017). Bu baglamda mevcut g¢aligma,
tiikketicinin ¢evresel konularla ilgili genel tutumunun (¢evresel kaygisinin) diger
tiikketicileri ve isletmeleri ¢evreci davranmaya yonlendirebilecegini varsaymakta
ve bu varsayimin kendi yesil satin alma davranisini tesvik edip etmedigini
aragtirmaktadir.

H4: Cevresel kaygi, algilanan pazar etkisi lizerinde dogrudan olumlu bir
etkiye sahiptir.

HS: Cevresel kaygi, yesil {irlin satin alma davranis1 lizerinde dogrudan
olumlu bir etkiye sahiptir.

2.3. Algilanan Pazar Etkisi

Algilanan pazar etkisi, tiiketicinin bireysel cabalarinin, bir sorunun
ortadan kalkmasina olan etkisine inancit olarak tanimlanan, (Ellen, Wiener, &
Cobb-Walgren, 1991, s. 103) algilanan tiiketici etkinliginin gelismis bir
uzantisidir. Literatiirdeki bir¢ok c¢alisma, algilanan tiiketici etkinliginin, yesil
(cevre dostu) iirlin satin alma veya siirdiiriilebilir tiiketime olan etkisini
incelemistir (Tan, 2011; Kim, 2011; Kang, Liu, & Kim, 2013; Tanrikulu, 2015;
Biner Uysal & Kiigiikkancabas Esen, 2017; Heo & Muralidharan, 2019). Ancak
titketicinin yesil davramisinin, pazardaki diger tiiketiciler ile iiretim faaliyetinde
bulunan isletmeler {izerindeki etkisine olan inanci olarak tanimlanan, algilanan
pazar etkisinin yesil {irlin satin alma davranisini tesvik etmedeki roliinii inceleyen
sinirli sayida ¢alisma mevcuttur (Leary vd., 2014; Leary vd., 2017; Leary, Vann,
Mittelstaedt, Murphy, & Sherry, 2019). Algilanan tiiketici etkinligi ile algilanan
pazar etkisi kavramlari tanimlamalarindaki benzerliklerden dolay1 karistirilabilir.
Algilanan tiiketici etkinligi, tiiketicinin kendi bireysel davranisinin gevre
tizerindeki etkisine iliskin algisina odaklanirken; algilanan pazar etkisi,
tilketicinin yaptig1 secimlerin, diger tiiketicilerin davraniglarimi ve sirketlerin
pazarda ne yaptiklarini/ne sattiklarini etkileyebilir 6ngoriisiinii vurgulamaktadir
(Joshi & Rahman, 2017). Aradaki farki netlestirmek adina Leary vd. (2014)
tarafindan bir calisma gerceklestirilmistir. Bu ¢aligmanin bulgulari, algilanan
pazar etkisi ile ¢evreci davranis arasinda pozitif ve anlamli bir iligki oldugunu
gostermektedir. Bu, tiiketicilerin ¢evreyi koruyucu davraniglarinin diger pazar
aktorlerinin  (diger tiiketiciler ve kuruluslar) cevresel davranislarim
yonlendirerek, tiiketicileri yesil {iriin satin alma davranisi sergilemeye motive
ettiginin bir gostergesidir. Mevcut ¢alismada, algilanan pazar etkisinin yesil tiriin
satin alma davranisindaki roliinii netlestirmek amaciyla asagidaki hipotez test
edilmistir.
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Hé6: Algilanan pazar etkisi, yesil iiriin satin alma davranisi iizerinde
dogrudan olumlu bir etkiye sahiptir.

2.4. Yesil Uriinlere Kars: Tutum

Planl1 davranis teorisi, tiiketicilerin mal ve hizmetleri satin almaya
yonelik niyetlerinin tutumlarindan etkilendigini savunmaktadir. Tutum ise,
kisinin herhangi bir davranisi olumlu ya da olumsuz degerlendirme derecesi
olarak tanimlanmaktadir (Ajzen, 1991). Bahl ve Chandra (2018)’e goére tutum,
satin alma niyetini tahmin etmede en belirleyici gostergelerden biridir. Yesil veya
cevre dostu iirlinlerle ilgili 6nceki ¢aligmalarda, g¢evreci tutumun yesil tirlinleri
satin alma istegi olarak tanimlanan niyeti anlamli ve olumlu bir sekilde etkiledigi
rapor edilmistir (Chen & Chai, 2010; Vazifehdoust vd., 2013; Yadav & Pathak,
2016; Maichum, Parichatnon, & Peng, 2017; Prakash & Pathak, 2017). Meinhold
ve Malkus (2005)’un gengler ilizerine yaptig1 calismada ¢evreci tutumlarin, yesil
iriin satin alma davranisi sergileme olasiligini 6nemli 6l¢iide agikladig1 sonucuna
ulagilmistir. Enerji verimli {irlinler {izerine yapilan bagka bir ¢aligmada ise, bu
tarz Uriinler pazarlayan isletmelerin satiglarini artirmak igin potansiyel
titketicilerin bu tiir lirlin markalarina kars1 giiclii ve olumlu tutumlara sahip
olmalarmi saglamalar1 gerektigi vurgulanmistir (Ha & Janda, 2012, s. 466).
Siirdiiriilebilir deniz iriinlerinin tiiketiciler tarafindan satin alinmasinda etkili
olan faktorlerin incelendigi bir diger ¢alismada ise tiiketicileri bu tirlinleri satin
almaya tesvik eden temel faktoriin, siirdiiriilebilir deniz {iriinlerine olan olumlu
tutum oldugu belirtilmistir (Honkanen & Young, 2015). Literatiiriin genelinde
tutum-niyet iligkisinin dogru orantili olduguna iligkin sonuglar olmasina ragmen
cevreci tutumun (ECN) satin alma niyeti iizerinde anlamli etkiye sahip
olmadigina iligkin ¢aligmalar da mevcuttur (Ramayah, Lee, & Mohamad, 2010).
Literatiirle tutarl olarak, bu ¢alisma asagidaki hipotezi varsaymaktadir:

H7: Yesil iriinlere karsi tutum, yesil lriin satin alma niyeti lizerinde
dogrudan olumlu bir etkiye sahiptir.

2.5. Yesil Uriin Satin Alma Niyeti

Yesil iirlin satin alma niyeti, tiiketicinin ¢evre yanli davranmaya hazir
olmasi anlamina gelmektedir (Chan, 1999). Bagka bir ifadeyle tiikketicinin ¢evreci
hareket etme kararliligidir (Ramayah, vd., 2010) ve bu kararlilik yesil satin alim
yapmay1 motive edici bir unsurdur (Akehurst vd., 2012). Tiiketicilerin biiylik
¢ogunlugu, yesil triinler satin almaya isteklidir ancak yesil iiriinleri satin alma
karar agamasinda fiyat, yasam tarzi gibi kisitlayici etkenlerle catisirlar (Kement,
2019, s. 374). Bu nedenle niyetlerini davraniglarina yansitmayabilirler. Chan
(2001)’nin Cinli tiiketicilerin yesil iirlin satin alma davranisinin belirleyicilerini
inceledigi ¢aligmanin sonuglart bu goriisii desteklemektedir. Chan (2001) yesil
satin alma niyetinin yesil satin alma davramgini etkilemedigini tespit etmistir. Ote
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yandan Zhu, Li, Geng, ve Qi (2013) satin alim kolayligi ile yesil gida tiiketim
niyetinin beraberinde yesil gida tiketim davramisi getirdigini ifade
etmislerdir.  Literatiiriin geneli yesil satin alma niyetinin yesil satin alma
davranigint dogrudan ve anlamli bir sekilde etkiledigini ortaya koyarken
(Vazifehdoust vd., 2013; Kanchanapibul, Lacka, Wang, & Chan, 2014; Lai &
Cheng, 2016) bir kisim calisma teoriye katki saglamak amaciyla arastirma
yapmaya devam etmenin gerekliligini géstermektedir (Chan, 2001). Bu tartisma
dogrultusunda asagidaki hipotez gelistirilmistir:

HS: Yesil tiriin satin alma niyeti, yesil {iriin satin alma davranis1 iizerinde
dogrudan olumlu bir etkiye sahiptir.

2.6. Yesil Uriin Satin Alma Davramsi

Yukaridaki boliimde, yesil iirlin satin alma davranisi lizerinde etkiye
sahip oldugu disiiniilen degiskenlerin teorik cergevesi tartisilmaktadir. Amag,
tiikketicilerin yesil {irlin satin alma davranisimi sekillendiren faktorlerin etki
diizeylerini literatiir ile desteklemektir. Yesil iiriin satin alma davranisi, ¢evreye
ve diger insanlara zarar vermeyen ¢evre dostu mal ve hizmetlerin satin alinmasi
olarak ifade edilmektedir (Mostafa, 2007). Tiiketici davraniglarinda yesil satin
alma davranisinin 6zel bir yeri bulunmaktadir. Bu davranisin disindaki diger satin
alimlarda kigisel fayda tercihleri belirlerken yesil satin alim davraniginda
genellikle toplumsal fayda kisisel faydadan daha yiiksektir (Kaufmann, Panni, &
Orphanidou, 2012). Bununla birlikte davranigin, tutumlar araciligiyla sekillenen
niyetlerin satin alma kararina doniiserek gergeklestigini savunan planl davranig
teorisinin ortaya atilmasindan (Ajzen, 1991) bu yana birgok ¢alisma yesil satin
alma davramsimn belirleyicilerini irdelemistir. Ozellikle son on yilda gevre
sorunlarin giderek artmasi ve insan sagligini tehdit etmesi nedeniyle bu konu
¢ok sayida arastirmaci tarafindan ele alinmistir (Chen & Chai, 2010; Kim, 2011;
Kang vd., 2013; Leary vd., 2014; Honkanen & Young, 2015; Yadav & Pathak,
2016; Joshi & Rahman, 2017; Maichum vd., 2017; Heo & Muralidharan, 2019).
Bu c¢alismalardan bazilar1 enerji verimli iriinler (Ha & Janda, 2012),
stirdiiriilebilir deniz {iriinleri (Honkanen & Young, 2015), yesil gida (Zhu vd.,
2013), siirdiiriilebilir tekstil ve konfeksiyon iiriinleri (Kang vd., 2013) gibi
ozellestirilmis konular1 ele alirken digerleri ise mevcut calisma ile benzer bir
sekilde genel olarak yesil iriin satin alma davranisinin belirleyicilerini
incelemislerdir (Kanchanapibul vd., 2014; Yildiz & Barut, 2016; Lai & Cheng,
2016).

Cevre sorunlarmi gidermeye yonelik bireysel cabalar etkili ama tek

basina basar1 icin yeterli degildir. Sorunun toplumsal diizeyde ele alinmasi
gerekmektedir. Cevresel degisikliklerin farkinda olan tiiketicilerde olusan
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ekolojik biling ve beraberinde gelisebilecek gevresel kaygi/endise, onlar1 satin
alimlarinda daha yesil davranmaya ve pazarda faaliyet gosteren isletmeleri ise i
stireglerinde daha siirdiiriilebilir uygulamalar yapmaya tesvik etmektedir. Ancak
stirdiiriilebilir bir basari i¢in bireyler ile igletmeler tutarh eylemlerde bulunmalidir
(Leary vd., 2014). Bu baglamda mevcut ¢alisma, tiiketicinin bireysel diizeydeki
¢evresel kaygisinin yesil iiriin satin alma davranisi tizerindeki etkisinde toplumsal
diizeyde diger pazar aktorlerinin (diger tiiketiciler ve isletmeler) dogrudan ve
dolayli etkilerini ortaya koymayi amacglamaktadir. Bu ama¢ dogrultusunda
asagidaki hipotez olusturulmus ve toplanan verilerin metodolojik sonuglar
sonraki kisimda ayrintilariyla sunulmustur.

HO9: Cevresel kaygi, yesil iirlin satin alma davranigim algilanan pazar
etkisi tizerinden dolayli olumlu bir sekilde etkilemektedir.

3. METODOLOJI

3.1. Arastirma Amaci ve Modeli

Bu arastirmamn iki temel amaci vardir. ilki cevresel kaygmin ve
algilanan pazar etkisinin yesil iiriin satin alma davramigindaki roliinii ortaya
koymak, ikincisi ¢evresel siirdiiriilebilirlik bilincinin ve ¢evresel kayginin yesil
iiriin satin alma davranisi iizerindeki etkisini tutum-niyet iliskisinde incelemektir.
Bu dogrultuda 6nerilen arastirma modeli Sekil 1°de sunulmustur.

Algilanan Pazar Etkisi
T He

Yesil Uriin Satin Alma

Gevresel Kaygi H5 > Davranisl
A \
H8

i Yesil Urtinlere Karsi | gl Yesil Urtin Satin Aima
Tutum HT7 Niyeti
Gevresel Surdartilebilirik /
Bilinci H2

Sekil-1: Aragtirma Modeli ve Test Edilen Hipotezler

3.2. Arastirmann Etik izinleri

Bu calismada etik kurul izin belgesi, Nevsehir Hact Bektas Veli
Universitesi Bilimsel Arastirmalar ve Yayin Etik Kurulu’nun 03.05.2021 tarih ve
2100018926 sayili 207 nolu karari ile alinmistir. Ayrica YOK yayin etigi
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yonergesinde yaym etigine uymayan davramiglar bashiginda belirtilen
durumlardan kaginilmistir.

3.3. Olciim

Bu arastirmada, ge¢mis arastirmalarda gegerligi ve gilivenirligi test
edilmis Ol¢ekler kullanilmustir. Tiketicilerin ¢evresel siirdiiriilebilirlik bilinci
konusundaki algilarim1 6lgmek i¢in Panda vd. (2020) tarafindan gelistirilen yedi
ifadeli bir 6l¢ek tercih edilmistir. Bu Ol¢ekte gevresel degisiklikler ve yesil
iriinler konusundaki genel farkindalik diizeyini 6lgen sorular yer almaktadir.
Cevresel kaygi dlgegi Kim ve Choi (2005)’den alinan bes ifadeli bir olgektir ve
¢evrenin gelecegi konusundaki bireysel endiseyi 6l¢en sorulardan olugsmaktadir.
Ug ifadeli algilanan pazar etkisi 6lcegi Leary vd. (2014)’den alinmistir ve bu
Olcekte kisinin bireysel yesil davramisinin diger tiiketicileri ve sektordeki
isletmeleri yesil davranmaya tesvik etme konusundaki inancina iligskin sorular yer
almaktadir. Dort ifadeli yesil diriinlere karsi tutum Olgegi Sreen, Purbey ve
Sadarangani (2018)’den, ii¢ ifadeli yesil {irlin satin alma niyeti dlcegi Armitage
ve Conner (1999)’dan, bes ifadeli yesil iiriin satin alma davranisi 6lgegi ise Kim
ve Choi (2005)’den alinmistir. Tutumu 6lgen ifadeler yesil tiriinlere kars1 genel
goriligleri, niyeti Olgen ifadeler yesil {rlinleri alma konusundaki istekligi,
davranisi 6lgen ifadeler ise fiili olarak yesil iiriin alma durumlarimi igermektedir.
Aragtirma modelini test etmek i¢in goniillii katilimcilara iki béliimden olusan
anket formu cevaplatilmistir. Anket formunun ilk kisminda cinsiyet, yas, gelir ve
egitim gibi demografik bilgilerin istendigi temel bilgiler boliimii bulunmaktadir.
Ikinci kisimda ise yesil iiriin satin alma davranisinda etkili olan faktorleri
6l¢iimlemeye yardim eden ve 5 puanli Likert ile (1-Kesinlikle Katilmiyorum, 5-
Kesinlikle Katiliyorum) derecelendirilen 27 ifadeli degisken boliimi yer
almaktadir. Ayrica anketin giris kisminda ¢alismanin amacina ve yesil iiriin
kavraminin tanimina iliskin bilgiler verilmistir.

3.4. Orneklem ve Veri Toplama

Aragtirma modelindeki iliskileri test etmek i¢in tasarlanan anket formu
araciligryla nicel bir arastirma yapilmistir. Arastirmanin evrenini, Tirkiye'de
yasayan ve her iki cinsiyetten 18 yas iistli bireyler olusturmaktadir. 18 yas ve
tizeri bireylerin secilme nedeni: Yesil iirlin, yesil tiiketim ve ¢evresel konularda
asgari bilgi diizeyine ve bagimsiz satin alma giiciine sahip olmalar1 ayrica ilgili
baglamda etkin yanit verme niteligi tasimalaridir (Paul, Modi, & Patel, 2016;
Jaiswal & Kant, 2018). Tiirkiye, yesil tiiketim konusunda baglangi¢
asamasindadir. Bu baglamda mevcut ¢alisma yesil tiiketim konusunda farkindalik
yarattigindan énemlidir. Evrenin tamamina ulasmak ekonomik ve uygulanabilir
olmadigindan Orneklemeye gidilmistir. Tesadiifi olmayan Ornekleme
yontemlerinden kartopu Ornekleme yontemi tercih edilmistir. Bu baglamda
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cevrimici anket hazirlanmig ve arastirmaci tarafindan belirlenmis katilimci
grubuna Facebook, LinkedIn, WhatsApp vb. sosyal aglar araciligiyla iletilmistir.
Hedef katilimcilardan da anketi cevaplayabilecek potansiyel katilimcilara
aktarmalar1 istenmistir. 4-12 Mayis 2021 tarihleri arasinda toplamda 1.119 yanit
elde edilmistir. Ancak 119 yanit diizgiin cevaplanmadigindan gecersiz sayilmis
ve 1.000 katilimci yaniti ile analizler gergeklestirilmistir. Sreen vd. (2018), {ilke
niifusu gibi evren biiyiikliigii cok fazla olan durumlarda sonsuz popiilasyonda
%99 giiven ve %4 kesinlik diizeyinde orneklem biiyiikliigiiniin 1.040 ve {izeri
olmasmin yeterli oldugunu belirtmislerdir. Bu baglamda arastirmada elde
edilebilecek en yiiksek Orneklem biiyikliigine erisebilmek igin Ozen
gosterildigini  sdylemek yanlis olmayacaktir. Orneklemin  demografik
Ozelliklerine iliskin bilgiler Tablo 1’de gdsterilmistir.

Tablo 1: Katilimcilarin Demografik Ozellikleri

Cinsiyet n %o Yas n %o
Kadin 597 594 18-27 yas aras1 204 204
Erkek 406  40.6 28-37 yas arasi 488 488
Toplam 1000 100 38-47 yas arasi 222 222
48-57 yas arasi 70 7.0
Mezuniyet n % 58 yas ve lizeri 16 1.6
Durumu
[kogretim 18 1.8 Toplam 1000 100
Lise 82 8.2
On Lisans 86 8.6 Gelir Durumu n %
Lisans 468  46.8 2.999 TL ve alt1 188 18.8
Yiiksek Lisans 212 212 3.000 TL - 4.999 TL 207  20.7
Doktora 134 134 5.000 TL - 6.999 TL 239 239
Toplam 1000 100 7.000 TL - 8.999 TL 119 119
9.000 TL ve tizeri 247 247
Toplam 1000 100

Bu arastirmada 1.000 katihimcinin 597'si (%59,4) kadin ve 406's1
(%40,6) erkek olmak iizere asagidaki demografik ozellikleri incelendi.
Katilimcilarin tamami 18 yag ve iizeri yetigkin bireylerdir ve ¢ogunlugunun 28-
37 yas araliginda oldugu belirlenmistir. Katilimcilarin egitim durumlaria
bakildiginda biiyiik cogunlugunun (%81.,4) lisans (%46,8) ve lizeri diizeyde
(ytiksek lisans %21,2; Doktora %13,4) egitime sahip oldugu tespit edilmistir.
Aylik kisisel gelir diizeyleri incelendiginde 7.000 TL - 8.999 TL gelir aralig1 hari¢
diger araliklarda benzer yiizdede dagilimin gergeklestigi gorilmektedir.
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Katilimeilarin %36,6°s1 7.000 TL ve iizeri gelire sahiptir. Orneklem igerik olarak
degerlendirildiginde katilimecilarin egitimli, geng ve asgari {icretin {istiinde bir
gelire sahip oldugu goriilmektedir. Yesil tirlinler geleneksel iiriinlere kiyasla daha
pahali olduklar i¢in gelir durumu; ¢evre yanlisi davranis ise belirli diizeyde bilgi
gerektirdiginden egitim durumu arastirmada belirleyici role sahip olabilir. Bu
baglamda 6rnek profilinin temsil giicliniin iyi oldugu soylenebilir.

4. VERI ANALIZI VE BULGULAR

Arastirmada ilk olarak SPSS 22 programi araciligtyla aciklayici faktor
analizi, sonrasinda ise AMOS 23 programi araciligtyla birinci diizey ¢ok faktorlii
dogrulayici faktor analizi ve path analizi yapilmistir. Bu kisimda, bahsedilen
analizlerin sonuglarina yer verilmistir.

4.1. Aciklayic1 Faktor Analizi

Bu ¢alismada, giivenirligi ve gegerligi onceki arastirmalarda test edilmis
dlgeklerden yararlanilmistir (Bkz. 3.2. nolu bashk). Olgiim aracinda yer alan
ifadelerin literatiirde belirlenen faktorler altinda toplanip toplanmadigim
belirleyebilmek i¢in (Karagdz, Kingir, & Giivendi, 2016, s. 148) agiklayici faktor
analizi yapilmistir. Analiz asamasinda verilere daha sonra dogrulayici faktor
analizi uygulanacagi i¢in extraction (¢ikarma) metodu olarak maksimum olasilik,
rotasyon metodu olarak ise direct oblimin secenegi kullanilmistir. Analizler
sirasida faktor yiiki 0,50 nin altinda olan ikisi ¢evresel siirdiiriilebilirlik bilinci
ifadesi, biri ¢evresel kaygi ifadesi olmak iizere toplamda {i¢ ifade analiz dist
tutulmustur. Geriye kalan ifadelerin faktor ytikleri 0,63-0,93 arasinda deger
almistir,. Comrey ve Lee (1992)ye gore bu degerler iyi olarak
degerlendirilmektedir. Analiz sonucunda Sl¢iim aracinin KMO degeri 0,94,
Bartlett’s testi sonucu x*=12878,021, serbestlik derecesi 276 ve anlamlilik <0,001
olarak tespit edilmistir. 0,85’in tizerinde KMO degeri, 6rneklem yeterliliginin
milkemmel diizeyde oldugunu; Bartlett istatistikleri ise faktorler altinda yer alan
ifadeler arasindaki iliskilerin anlamli ve yeterli oldugunu gostermektedir (Nakip,
2006, s. 428; Sipahi, Yurtkoru, & Cinko, 2006). Aciklayic1 faktor analizi
sonucunda 24 ifade 6 faktorden olusan 6l¢egin aciklanan toplam varyans orani
%358 olarak bulunmustur. Bu faktorlere iliskin 6z degerler ise 9.521- 1.116
araligindadir. Oz degerin 1°den biiyiik olmasi faktdrlerin anlamli oldugunu
gostermektedir (Biliyukoztiirk, 2002). Faktorlerin Cronbach Alfa katsayilari ise
0,75 ve Uzeri deger almistir. 24 ifadeli 6lgegin toplam glivenirligi 0,93 olarak
bulunmustur. George ve Mallery (2016, s. 240)’a gore 6lgek yap1 glivenirligine
sahiptir.

4.2. Dogrulayic1 Faktor Analizi

Aciklayicl faktor analizi sonucu ortaya ¢ikan faktorlerin, yapisal modeli
aciklamada yeterli olup olmadigin1 degerlendirmek icin (Erkorkmaz, Etikan,
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Demir, Ozdamar, & Sanisoglu, 2013, s. 211) birinci diizey c¢ok faktorlii
dogrulayici faktor analizi yapilmistir. Yapisal model 6 gizil (gevresel
stirdiirtilebilirlik bilinci, ¢evresel kaygi, algilanan pazar etkisi, yesil iriinlere karst
tutum, yesil iiriin satin alma niyeti ve yesil iiriin satin alma davranisi) ve 24
gozlenen (gizil degiskenlerin alt ifadeleri) degisken ile olusturulmustur.
Dogrulayici faktor analizi yaparken 6rnek hacminin gézlenen degisken sayisina
oraninin 15 ve lzeri olmasi test edilen 6rneklemin yapisal modeli sinamada
yeterli oldugunu gostermektedir (Hair, Black, Babin, & Anderson, 2006, s. 604).
Aragtirmanin  0rnek hacminin gozlenen degisken sayisina oram 41,7
(1000/24)’dir. Bu dogrultuda arastirma 6rnekleminin analiz i¢in uygun oldugunu
sOylemek yanlis olmayacaktir. Analiz sirasinda modelim uyum degerlerini
iyilestirmek icin ¢evresel kaygi degiskeninde e8-e12, yesil iiriinlere karsi tutum
degiskeninde e17-e18 ve yesil iirlin satin alma davranisi degiskeninde e23-¢27
hata terimleri arasinda kovaryans olusturulmustur. Modifikasyon sonucunda
yapisal modelin iyim uygunlugu degerlerinin kabul edilebilir aralikta oldugu
Tablo 2°de gosterilmistir.

Tablo 2: Yapisal Modelin Uyum lyiligi Degerleri
Kabul Edilebilir Aragtirma Modelinin

Uyum Degerleri” Uyum Degerleri
p 0,000 0,000
y*/sd <5 4,564
GFI 0,90< GFI<0,95 0,915
AGFI 0,85< AGFI<0,90 0,890
NFI 0,90< NFI<0,95 0,918
CFI 0,95< CFI1<0,97 0,958
RMSEA 0,05< RMSEA<0,08 0,060

“Kaynak: (Kline, 2005; Schermelleh-Engel, Moosbrugger, & Miiller, 2003)

Tablo 2 incelendiginde modelin y*/sd oram 5’ten kiigiik bir deger
almustir. Siimer (2000) ve Savci ve Aysan (2016)’a gore modelin y%/sd degeri
<0,001 anlamlilik diizeyinde kabul edilebilir bir rakamdir. Ayrica modelin GFI,
AGFI, NFI, CFI ve RMESA degerlerinin de literatiirde kabul géren uyum
araliklarinda olduklar1 goriilmektedir. Bu dogrultuda alt1 degiskenli arastirma
modeli dogrulanmistir.

Modelin yap1 gegerligi ise yakinsak ve ayirici gecerlik yaklasimlariyla
test edilmistir. Yakinsak gegerlilik i¢in oncelikle degiskenlerin AVE ve CR
degerleri hesaplanmistir. AVE degerleri dogrulayici faktdr analizinde, ana
degiskenlerin alt boyutlarinin standardize edilmis regresyon katsayilarinin

714



KAUIIBFD 12(24), 2021: 702-727

toplaminin, degiskendeki alt boyut sayisina boliinmesiyle elde edilmistir. CR
degerleri ise ana degiskenlerdeki alt boyutlarin standardize edilmis regresyon
katsayilarmin toplammin karesinin, ana degiskenlerdeki alt boyutlarin hata
terimlerinin” ve “ana degiskenlerdeki alt boyutlarin standardize edilmis
regresyon katsayilarinin toplaminin karesinin” toplamina bdliinmesi ile elde
edilmistir. Her bir alt boyuta iligkin hata terimi, 1’den ilgili boyutun standardize
edilmis regresyon katsayisinin karesi ¢ikarilarak bulunmustur (Yaslioglu, 2017,
s. 82). Bu islemler Microsoft Excel yardimiyla formiillestirilip hesaplanmis ve
Tablo 3’te gosterilmistir.

Tablo 3: Arastirma Modelinin Yap1 Gegerligine iliskin Sonugclar

AVE CSB CK APE TU Ni DA
CSB 050 (0,83

CK 054 038 (083

APE 0,50 030" 020" (0,75

TU 0,60 048 036 050" (0,86)

Ni 0,80 039" 027" 036 043 (0,92

DA 060 039 0,15 037 034" 042" (0,90

Not: CSB=Cevresel Siirdiiriilebilirlik Bilinci, CK=Cevresel Kaygi, APE=Algilanan
Pazar Etkisi, TU=Yesil iiriinlere karsi tutum, Ni=Yesil iiriin satin alma niyeti,
DA=Yesil iirlin satin alma davranigi. Parantezli rakamlar CR (Bilesik Giivenirlik)
degerlerini gdstermektedir. “Degiskenler aras korelasyonun karesi, p<0,01

Tablo 3’¢ bakildiginda arastirma modelindeki degiskenlerin AVE
degerlerinin  0.50’nin iizerinde, CR degerlerinin ise 0,70’ten ve AVE
degerlerinden yiiksek oldugu goriilmektedir. Hair vd. (2006, s. 656)’¢ gore
simanan model yakinsak gecerlige sahiptir. Fornell ve Larcker (1981, s. 41)’ gore
sianan modelin ayirict gegerlige sahip olmasi i¢in modeldeki degiskenler arasi
korelasyonun karesinin, AVE degerlerinden kiigiik olmasi gereklidir. Tablo 3
incelendiginde, degiskenler arasi korelasyonun karesinin AVE degerlerinden
kiigiik oldugu goriilmektedir. Bu dogrultuda sinanan modelin ayiric1 gecerlige
sahip oldugunu sdylemek miimkiindiir.

4.3. Arastirma Hipotezlerinin Testi

Aragtirma modelindeki (Bkz. Sekil 1.) degiskenler aras: iligkilerin; etki
yOniinii, diizeyini ve anlamliligin1 sinamak i¢in (Meydan & Sesen, 2015, s. 97)
AMOS 23 programi yardimiyla path analizi yapilmistir. Analize iliskin path
diyagrami Sekil 2’de sunulmustur.
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Sekil-2: Path Diyagrami

Sekil 2°de gosterilen bulgulara gore, ¢evresel siirdiiriilebilirlik bilincinin
¢evresel kaygi tizerinde (0,87); ¢evresel kayginin da tutum (1,19), algilanan pazar
etkisi (0,70) ve yesil iiriin satin alma davranisi (0,33) lzerinde anlamli ve
dogrudan etkisi vardir (<0,001). Ayrica algilanan pazar etkisi yesil iiriin satin
alma davranigini (0,16); yesil Uriinlere kars1 tutum yesil iirlin satin alma niyetini
(0,87); yesil iriin satin alma niyeti ise yesil iiriin satin alma davranisini (0,37)
dogrudan anlamli diizeyde etkilemektedir (<0,001). Ote yandan cevresel
stirdiirtilebilirlik bilincinin yesil iiriinlere karst tutum {izerinde dogrudan anlaml
bir etkiye sahip olmadigi tespit edilmistir (p>0,05). Tablo 4, arastirma
hipotezlerine iliskin standardize etkileri gdstermektedir.
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Tablo 4: Arastirma Hipotezlerinin Sonuglari

Standardize Etkiler ()
. Kritik
Hipotezler Hsatt'a O(rta)ln P Dogrudan  Dolayli Toplam Sonug
CSB—CK (H1) 0,05 12,74 ok 0,87 - 0,87 Kabul”
CSB—TU (H2) 0,24 -1,65 0,10 -0,30 1,04 0,74 Ret
CSB—NI - - - - 0,64 0,64 /
CSB—APE - - - - 0,61 0,61 /
CSB—DA - - - - 0,62 0,62 /
CK—TU (Hs) 0,41 5,87 R 1,19 - 1,19 Kabul”
CK—NI - - - - 1,04 1,04 /
CK—APE (H4) 0,12 12,58 ok 0,70 - 0,70 Kabul”
K—DA x
?HS—H()) 0,19 4,61 HHk 0,33 0,49 0,82 Kabul
APE—DA (Hps) 0,06 3,42 R 0,16 - 0,16 Kabul”
TU—NI (Hy) 0,04 25,50 ok 0,87 - 0,87 Kabul"
TU—DA - - - - 0,32 0,32 /
NI —DA(Hs) 0,06 6,76 kE 0,37 - 0,37 Kabul"
Model iyim Uygunlugu Degerleri
X?/sd 4,901
NFI 0,910
GFI 0,903
CFI 0,962
AGFI 0,879
RMSEA 0,062

Not: CSB=Cevresel Siirdiiriilebilirlik Bilinci, CK=Cevresel Kaygi, APE=Algilanan Pazar
Etkisi, TU=Yesil iiriinlere kars1 tutum, Ni=Yesil iiriin satin alma niyeti, DA=Yesil {iriin satin
alma davranigi. *<0,01 anlamlilik diizeyinde kabul

Tablo 4’te sunulan path analizi sonuclarma gore, Onerilen arastirma
modelinin y%sd, NFI, GFI, CFI, AGFI ve RMSEA degerleri kabul edilebilir uyum
araliginda bir deger almistir (Bkz. Tablo 2). Analiz sonucunda yesil iiriinlere kars1
olumlu tutumun ¢evresel siirdiiriilebilirlik bilinci tarafindan anlaml bir sekilde
etkilenmedigi gorilmiistir (B= -0,30 p>0,05). Bu dogrultuda H2 hipotezi
reddedilmistir. Arastirma modelindeki degiskenler arasinda smanan diger
yollarin ise 3,42-25,50 araliginda istatistiki olarak anlaml t degerlerine sahip
oldugu goriilmektedir. Bu kapsamda H1, H3, H4, H5, H6, H7 ve H8 hipotezleri
kabul edilmistir. Cevresel kayginin yesil iirlin satin alma davranisi iizerindeki
dolayl1 etkisinin (f=0,49) dogrudan etkisinden (= 0,33) fazla olmas, bu iliskide
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aract degisken olarak yer alan algilanan pazar etkisinin yesil {irlin satin alma
davranisinda belirleyici bir role sahip oldugunun gostergesidir. Baska bir
ifadeyle ¢evresel kaygi duyan tiiketicilerin, kendi bireysel davraniglarinin diger
tilketicileri ve sektordeki isletmeleri etkileyebilecegine dair inanglari, yesil iiriin
satin alma davraniglarini olumlu yonde pekistirmektedir. Bu baglamda H9
hipotezi kabul edilmistir. Arastirma hipotezlerinde yer almayan diger iliskilere
bakildiginda ¢evresel siirdiiriilebilirlik bilincinin algilanan pazar etkisi (§=0,61),
yesil iirlin satin alma niyeti (f=0,64) ve yesil {irlin satin alma davranis1 (f=0,62)
tizerinde dolayl etkisi bulunmaktadir. Ayrica ¢evresel kaygi yesil iiriin satin alma
niyetini (B=1,04); yesil {irlinlere kars1 tutum da yesil {iriin satin alma davranigini
(0,32) dolayli olarak etkilemektedir.

5. SONUC VE TARTISMA

Bu arastirmada, tiiketicilerin yesil iiriin satin alma davraniglarinda etkili
olan faktorleri belirlemeye yonelik bir model ortaya konmustur. Model, ¢cevresel
stirdiiriilebilirlik bilinci, gevresel kaygi, algilanan pazar etkisi, yesil iiriinlere kars1
tutum, yesil iiriin satin alma niyeti ve davranisi olmak iizere alti degiskenden
olugsmaktadir. Arastirma, sadece ¢evresel kayginin ve algilanan pazar etkisinin,
yesil iiriin satin alma davranisi {izerindeki etkisini test etmekle kalmiyor, ayni
zamanda ¢evresel stirdiiriilebilirlik bilincinin ve ¢evresel kayginin yesil iiriin satin
alma davranisi lizerindeki etkisini tutum-niyet iliskisinde inceliyor.

Aragtirma sonuglari, ¢evresel siirdiiriilebilirlik bilincinin ¢evresel kaygi
iizerinde pozitif ve dogrudan bir etkiye sahip oldugunu ve HI1 hipotezinin
desteklendigini  gostermektedir  (p=0,87, =12,74, p<0,001). Gecmis
arastirmalarda ¢evre konusundaki farkindaligin, baska bir ifadeyle cevreci
olmayan davranmiglarin sonuglarinin farkinda olmaya iliskin inanglarin, bireyin
gevrenin gelecegi konusunda kaygi duymasi (biyosfer kaygisi, baskalart igin
kayg1 ve bireysel kaygi) gibi deger yonelimleriyle iligkili oldugu dogrulanmistir
(Schlegelmilch vd, 1996, Hansla, Gamble, Juliusson, & Gérling, 2008). Artan
tilketim ve atik yonetimi politikalarinin yetersizligi, dogal kaynaklarin hizli bir
sekilde tiikkenmesine, kirlenmesine ve karbon salinmmini artirarak ozon
tabakasinin zarar gérmesine neden olmaktadir. Bu etkenler sonucu yasanan
kiiresel 1sinma, iklim degisikligi ve azalan biyolojik ¢esitlilik gibi cevresel
sorunlar, tiiketicileri gelecek nesiller ve tiim insanlik i¢in bu konuda bilingli
olmaya zorlamaktadir. Cevresel siirdiiriilebilirlik bilincine sahip tiiketicilerin ise
cevresel degisiklikler konusunda kaygi/endise duymasi Ongdriiliir. Mevcut
aragtirmanin sonuglarinin da destekledigi bu 6ngdrii, dnceki arastirmalarda da
(Stern, Dietz, Abel, Guagnano, & Kalof, 1999; Stern, 2000) vurgulanmustir. Ote
yandan arastirma sonugclart ¢evresel siirdiiriilebilirlik bilincinin yesil iiriinlere
kars1 tutum {iizerinde anlamli bir etkisinin olmadigin1 ve H2 hipotezinin
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reddedildigini gostermektedir (= -0,30, =-1,65, p>0,05). Bu, cevresel
stirdiiriilebilirlik bilincine sahip tiiketicilerin yesil {irlinlere karsi olumlu tutum
sergilemedikleri anlamina gelmektedir. Bu bulgu, yesil iirlinlere karsi olumlu bir
tutumun olusmasi icin ¢evresel siirdiiriilebilirlik bilincinin olugmasi gerekliligini
ifade eden (Frick vd., 2004) 6nceki ¢aligmalarin aksini iddia etmektedir. Frick vd.
(2004)’nin c¢alisma sonuglarina benzer sekilde, Tuygun Toklu (2019) da
calismasinda Tiirkiye-Dogu Karadeniz bolgesinde yasayan tiiketicilerin ¢evresel
bilinglerinin, yesil iiriine yonelik tutumlarini etkiledigi sonucuna ulagmistir.
Cevre dostu ambalajli market {irlinlerine kars1 tiikketici tutumlarinin aragtirildig
bir bagka ¢aligmada, tiiketicilerin ¢evresel bilinglerinin ¢evre dostu ambalajli
iiriinlere yonelik tutumlarmi olumlu yonde etkiledigi tespit edilmistir (Ozsagmaci
& Ozdamar, 2020). Mevcut arastirma sonucunun literatiirden farkli olmasi, yesil
triinlerin fiyatinin yiiksek, ¢esitliliginin az ve ulasilabilirliginin sinirlt olusu ile
aciklanabilir. Aksu (2019)’nun yesil lriinlere yonelik tiiketici goriislerini nitel
olarak degerlendirdigi ¢aligmasi, bu dngdriiyii desteklemektedir.

Mevcut ¢aligmada, her ne kadar ¢evresel siirdiiriilebilirlik bilincinin yesil
triinlere karst tutumu dogrudan etkilemedigi tespit edilse de c¢evresel
stirdiirtilebilirlik bilincinin dogrudan etkiledigi cevresel kaygi, yesil iirlinlere
karsi tutumu dogrudan olumlu bir sekilde etkilemektedir (f=1,19, =5,87,
p<0,001). Bagka bir ifadeyle tiiketicilerin, doganin ve ¢evrenin mevcut
kullaniminin insanoglunun gelecegini ne yonde etkileyecegi konusundaki
endiseleri, yesil iirlinlerin dogay1 ve kaynaklarini korumaya yardimci olduguna
yonelik inanglarini pozitif yonde pekistirmektedir. Bu baglamda literatiirdeki
gecmis calismalarinda destekledigi H3 hipotezi dogrulanmistir (Bamberg, 2003;
Chen & Chai, 2010; Akehurst vd.,2012; Vazifehdoust vd., 2013; Tang vd., 2014;
Kirmani & Khan, 2016). Benzer bir sekilde ¢evresel kaygimin algilanan pazar
etkisi tizerinde de dogrudan anlami bir etkisi bulunmus ve H4 hipotezi
desteklenmistir (=0,70, =12,58, p<0,001). Tiiketicilerin ¢evresel konulardaki
endiseleri, diger tiiketicileri ve endiistrideki isletmeleri daha ¢evreci davranmaya
motive ettigine yonelik inanglarmi giiglendirmektedir. Bagka bir ifadeyle
tiikketicilerin cevresel kaygi diizeyleri artikca, ¢evre dostu olma konusundaki
bireysel cabalarinin, toplumdaki diger tiiketicileri ¢evre dostu iriinler satin
almaya ikna edecegine; yaptigi secimlerin, sirketlerin pazarda ne yaptiklarini ve
sattiklarim etkileyebilecegine; ¢cevre dostu lirlinler satin aldiginda sirketlerin daha
fazlasini tanitacagina olan inanci da artmaktadir. Bu bulgu Leary vd. (2014) ve
Leary vd. (2017) ¢alisma sonuglarin1 dogrulamistir. Bir diger arastirma bulgusu
ise ¢evresel kayginin yesil lirtin satin alma davranisint dogrudan olumlu yonde
etkiledigi ve H5 hipotezinin kabul edildigi yoniindedir (3=0,33, =4,61, p<0,001).
Bu bulgu, cevresel kaygi duyan tiiketicilerin, iiriin satin alirken tercihlerini geri
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doniistliriilebilir maddelerden yapilmis ¢evreye zarar1 daha az olan {irlinlerden
yana kullandiklarin1 gostermektedir. Literatiirdeki ¢ok sayida ¢alismanin (Kim &
Choi, 2005; Dagher & Itani, 2012; Tanrikulu, 2015; Dagher vd., 2015; Yildiz &
Barut, 2016; Joshi & Rahman, 2017; Jaiswal & Kant, 2018; Biner Uysal &
Kiiciikkancabas Esen, 2017; Uyar, 2019) sonuglari bu bulgu ile ortiismektedir.
Aragtirmada algilanan pazar etkisinin yesil iirlin satin alma davranisini
dogrudan olumlu yonde etkiledigi tespit edilmis ve H6 hipotezi desteklenmistir
(B=0,16, t=3,42, p<0,001). Bir tiiketici kendi ¢evre yanlisi davraniginin,
toplumdaki diger insanlarin ve kurum ve/veya kuruluslarin c¢evre yanlisi
davraniglarii etkileyecegine inaniyorsa o tiiketicinin yesil Uriin satin alma
davranis motivasyonu artacaktir. Bu degerlendirme, algilanan pazar etkisinin
cevre yanlisit davranisi agiklamadaki roliinii inceleyen gegmis arastirmalar teyit
etmektedir (Leary vd., 2014; Leary vd., 2017; Leary vd., 2019). Benzer bir
sekilde Delhi'deki egitimli geng tiiketiciler lizerine yapilan bir baska ¢alismanin
sonuglar1 da algilanan pazar etkisinin siirdiiriilebilir satin alma davranisini olumlu
yonde etkiledigi seklindedir (Joshi & Rahman, 2017). Mevcut ¢alismanin bir
diger onemli bulgusu ise gevresel kayginin yesil Uriin satin alma davranigini
dolay1 ve anlamli bir sekilde etkilemesi ve H9 hipotezinin kabul edilmesidir
(B=0,49, t=4,61, p<0,001). Degiskenler arasindaki dogrudan etkinin (f=0,33)
dolayli etkiden az olusu, algilanan pazar etkisinin yesil Uriin satin alma
davranigini belirlemede 6nemli bir degisken oldugunu gostermektedir. Cevresel
kayg1 duyan tiiketiciler yesil iirlin satin alma davranis1 sergilemektedir. Ancak
kendi davranmiginin diger tiiketicileri ve liretim faaliyetinde bulunan kurum ve
kuruluslar etkileyecegi diisiincesi o kiginin yesil {irlin satin alma davranisini daha
da artirmaktadir. Bu sonug¢ Leary vd. (2014)’nin sonuglart ile tutarhdir.
Aragtirma sonuglart tutum-niyet-davranig iligkisinde
degerlendirildiginde yesil {irtinlere karst olumlu tutumun yesil iiriin satin alma
niyetini dogrudan giiclii bir sekilde etkiledigi ve H7 hipotezinin desteklendigi
gorlilmektedir (f=0,87, t=25,50, p<0,001). Tiiketicilerin yesil iiriinlerin ¢evreye
daha az zarar verecegi yoniindeki inanglan giiclendikge yesil iirin satin alma
davranis1 iizerinde birincil etkiye sahip olan yesil {iriin satin alma niyeti
artmaktadir. Baska bir ifadeyle ¢evre yanlisi tutuma sahip tiiketiciler ileride yesil
iriinler almay1 planlamaktadir. Literatiirde ¢ok sayida g¢aligma, bu bulguyu
onaylamaktadir (Meinhold & Malkus, 2005; Chen & Chai, 2010; Vazifehdoust
vd., 2013; Yadav & Pathak, 2016; Maichum vd., 2017; Prakash & Pathak, 2017,
Bahl & Chandra, 2018). Tiim bu literatiirdeki ¢aligmalarin aksine Ramayah vd.
(2010) calismalarinda g¢evreci tutumun satin alma niyeti lizerinde anlamli bir
etkisi olmadig1 sonucunu bulmuslardir. Mevcut ¢alismada ayrica yesil {iriin satin
alma niyetinin yesil iirlin satin alma davranisini dogrudan olumlu yénde etkiledigi
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ve HS hipotezinin desteklendigi sonucuna ulasilmistir (=0,37, t=6,76, p<0,001).
Bu dogrultuda yesil iriin satin almay1 planlayan tiiketicilerin, ilerleyen
donemlerde bunu davranislarina yansittiklarini séylemek yanlis olmayacaktir.
Tiiketicilerin yesil iirlinleri satin almalarin1 tesvik etmek icin Oncelikle
disiincelerindeki belirsizlikleri ortadan kaldirarak bu tiir {irlinlere karst
tutumlarini ilimlastirmak gerekir. Yesil iirlinlerin ¢evresel siirdiiriilebilirlige katki
sagladigi diisiincesine sahip tiiketiciler ise satin alma eylemlerini yesil iiriinler mi
geleneksel iriinler mi odaginda sorgulayabilecektir. Daha oOnce yapilmis
aragtirmalarin ¢ogu bu goriisii savunmaktadir (Akehurst vd., 2012; Vazifehdoust
vd., 2013; Kanchanapibul vd., 2014; Lai & Cheng, 2016).

5.1. Stmrlamalar, Uygulayicilar ve Gelecekteki Arastirmacilar icin
Oneriler

Tiirkiye anakiitlesinden tesadiifi bir 6rneklem elde etmenin zorlugu
nedeniyle, tesadiifi olmayan bir 6rnekleme metodu tercih edilmistir. Ayrica veri
kontrol agsamasinda eksik/tam doldurulmamis anketler, hedeflenmesi planlanan
orneklem sayisimi %10 dislirmistiir. Bu konuda daha kapsayicit c¢alismalar
yapmak i¢in 6rneklem miktart miimkiin oldugunca artirilabilir.

Mevcut arastirma, yesil iriin satin alma davraniginin belirleyicileri
hakkinda ipuglar1 vererek uygulayicilara birtakim Oneriler sunmaktadir.
Oncelikle cevresel kaygi, yesil iiriin satmn alma davranisim pozitif ydnde
etkileyen temel bir degiskendir ve ¢evresel siirdiiriilebilirlik bilincinden ¢ok
giiclii bir sekilde dogrudan etkilenmektedir. Bu nedenle hiikiimet ve isletmelere,
cevresel biling olusturmak i¢in basta okullar ve isyerleri olmak iizere gesitli
ortamlarda gevreci etkinlikler diizenlenmesi Onerilir. Bu 6nerinin varsayimsal
sonucu ise artan ¢evresel bilincin kaygi yaratarak yesil iirlinlere yonelik algiy1
sekillendirebilmesidir. Ayrica gevresel kayginin, algilanan pazar etkisi yoluyla
yesil iiriin satin alma davranig1 {izerindeki dolayli etkisi degerlendirildiginde,
uygulayicilar, tiiketicileri kendi bireysel diizeyde davraniginin diger tiiketicileri
ve isletmeleri etkileyebilecegine ikna etmelidirler. ikna edilmis bir motivasyona
sahip tiiketicilerden ise yiliksek olasilikla degerleriyle Ortlisen davranig
sergilemesi beklenir (Leary vd., 2014). Kisaca uygulayicilar, tutum-niyet-
davranis iliskisinde gevresel siirdiiriilebilirlik bilinci, ¢cevresel kaygi ve algilanan
pazar etkisi degiskenlerini dikkate alarak stratejiler gelistirmelidir. Ornegin dogal
kaynaklarin zarar gérmesi, atiklarin ekolojiye zarar1 gibi temalarla farkindalik
yaratict reklamlar hazirlanabilir. Tiim bu pratik katkilarin yani sira mevcut
calismanin literatiire, planli davranis teorisi odaginda yesil {iriin satin alma
davraniginin ¢evresel siirdiriilebilirlik bilinci, g¢evresel kaygi ve o&zellikle
hakkinda sinirh sayida calisma olan algilanan pazar etkisi ile iliskisinin nasil
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saglandigina iliskin belirsizligi gidermesi bakimindan teorik katkis1 da

bulunmaktadir.

Bu ¢alisma hem ¢evresel konularda hem de yesil {irtin kavrami hakkinda
genel bir farkindalik yaratmaktadir. Gelecekteki arastirmalarda daha ozele
inilerek gelir, egitim ve yas gibi moderator degiskenlerin, yesil {irlin satin alma
davraniglarindaki etkisi sinanabilir. Ayrica yapilan incelemelerde yesil {iriinlere
yonelik giivenin (gercekten g¢evre dostu olduguna yonelik inang) davranig
iizerinde etkisinin olabilecegi oOngoriilmektedir. Bu baglamda gelecekteki
arastirmacilar, modele giiven ve bahsedilen moderator degiskenleri ekleyerek bu
alandaki ¢alismalar1 zenginlestirebilirler.

6. CIKAR CATISMASI BEYANI

Yazarlar arasinda ¢ikar ¢catigmasi bulunmamaktadir.

7. MADDI DESTEK

Bu ¢aligmada herhangi bir fon veya destekten yararlanilmamaistir.

8. YAZAR KATKILARI

CB: Fikir;

CB: Tasarim;

CB: Denetleme;

CB: Kaynaklarm toplanmasi ve/veya islemesi;

CB: Analiz ve/veya yorum;

CB: Literatiir taramasi;

CB: Yaziy1 yazan;

CB: Elestirel inceleme

9. ETIK KURUL BEYANI VE FiKRi MULKIYET TELIF
HAKLARI

Calismada etik kurul ilkelerine uyulmustur ve fikri miilkiyet ve telif
haklar1 ilkesine uygun olarak gerekli izinler alinmustir.
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1. GIRIS

Online ya da internet iizerinden aligveris, geleneksel pazarlama
yontemlerine alternatif ve dogrudan bir ticaret araci olarak hizla biiyiiyen bir
alandir. Bilgi ve iletisim teknolojilerinin giderek yayginlagmasi, web sitelerinin
cogalmasi (Armagan ve Turan, 2014), internetin sadece bilginin paylasildig: bir
yer degil ayni zamanda iiriin ve hizmetlerin ticaretinin yapilmasinda sikca
kullanilan bir ara¢ haline gelmesi ile birlikte hizla yayginlasmis ve islem hacmi
giin gectikce artig gostermistir. Boylelikle internet ortaminin, isletmelerin yok
sayamayacagi kadar biiyiik bir pazar yeri, alternatif bir dagitim kanali, rekabet ve
verimlilik unsuru olarak goriilmesi kacinilmazdir (Dogrul, 2012). Oyle ki
internetten aligveris, magazalardan veya aligveris merkezlerinden satin almay1
iceren gelencksel satin alma yontemlerinin yerini almaktadir (Sreerekha,
Saranya, & Prabhu, 2019). Tiiketiciler, internet iizerinden alisveris yaparken
iiriinlere ait video, resim, bilgi ve 6zelliklerine rahat¢a erigsebilmektedir. Internet
tizerinden aligveris yapmak pratiktir, zaman tasarrufu saglar, fiyat ve iiriin
karsilastirmaya imkan tanir, evden disar1 ¢ikmadan ve sira beklemeden aligveris
imké&ni1 saglamaktadir (Cicek ve Miiriitsoy, 2014), isletmelere diisiikk maliyet
sunar (Al-Maghrabi vd., 2011), iirlin ¢esitligi ve detayli tirin bilgisi saglar. Bunun
yant sira bireyler zaman ve mekandan bagimsiz olarak aligverislerini
yapabilmektedir (Cengiz ve Sekerya, 2010). Son on yilda internet iizerinden
aligveris, geleneksel aligverise gore daha ekonomik ve daha uygun bir satin alma
yaklasimi temsil etmesi nedeniyle hizli bir biiyiime yasamistir (Vasi¢, Kilibarda,
& Kaurin, 2019). Bhatti ve Akram (2020) bireylerin ABD’de %68’nin,
Malezya’da 9%68’nin internet {izerinden aligveris yaptigim1 belirtmistir.
EUROSTAT verilerine gore Avrupa Birligine iiye 28 iilkede 2012 yilinda
bireylerin Birlesik Krallik’da %64’i, Norveg'te %62’si, Danimarka’da %60’ 1nin
internetten aligveris yaptig1 goriiliirken, en diisiik oranin %6 ile Bulgaristan ve
%3 ile Romanya’da gerceklestigi gorilmistir. 2019 yilinda ise bireylerin
aligveris oranlar1 Ingiltere’de %80, Isvicre’de %75, Danimarka’da %74 olarak
goriilmiistlir. En diisiik oranin yine %15 ile Romanya ve %14 ile Bulgaristan’da
gergeklestigi gorilmistir (EUROSTAT, 2021). Tiirkiye’de hanelerin internet
erisim oranlar1 2011 yilinda %42.9, 2015 yilinda %69.5, 2020 yilinda %90.7,
2021 yilinda ise %92 olarak 6l¢iilmiistiir. Bilgisayar kullanim oranlarmin, 2011
yilinda %46.4, 2015 yilinda %54.8, 2018 yilinda ise %59.6 oldugu goriilmiistiir.
Internet kullanan bireylerin, internet {izerinden mal veya hizmet siparisi verme ya
da satin alma oran1 2011 yilinda %18.6, 2015 yilinda %33.1, 2020 yilinda (2019,
Nisan-2020, Mart) ise %36.5°dir (TUIK, 2021a; TUIK, 2021b; TUIK, 2021c).
Bu bilgiler dogrultusunda, Tiirkiye’de bilgi ve iletisim teknolojilerinin
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kullaniminin artmasi ile beraber internet {izerinden yapilan alisveris oranlarinin
da artig1 goriilmektedir.

Diinya {izerinde her an milyonlarca insan bilgisayar, telefon ve tablet
araciligiyla internete baglanmakta, web sitelerinde ve mobil uygulamalarda
cesitli amaglar i¢in gezinmektedir. Bu insanlar aslinda biitiin firmalar igin
potansiyel bir miisteridir (Sreerekha vd., 2019). Giiltas ve Yildirim (2016)
psikolojik ve demografik 6zellikler gibi tiiketicilerin karar verme siireclerinde
etkili olan faktorleri anlamanin, internetteki potansiyel tiiketicileri kazanmanin
basar1 faktorii olarak belirtmistir. Bunun yani sira bir¢ok insan giinliik
yasantisinda youtube, facebook, instagram, twitter gibi c¢esitli sosyal medya
platformlarin1 kullanmaktadir. Bu platformlar gergeklestirdikleri hizmetler
esnasinda dogrudan ya da dolayli olarak reklam vererek bireylerin dikkatini
cekmekte, insanlarin satin alma tercihlerine etki edebilmekte ve
yonlendirebilmektedir (Jothi ve Gaffoor, 2017; Torun, 2017).

Bireylerin internet {izerinden satin alma davranisini etkileyen birgok
degisken bulunmaktadir. Bunlar; psikolojik, sosyokiiltiirel ve sosyoekonomik
(Akhter, 2003; Akhter, 2012; Oke ve Ramachandran, 2021; Soler, Christidis, &
Vassallo, 2021), demografik (Akhter, 2003; Goldsmith ve Flynn, 2005; Richards
ve Shen, 2006; Ozgiiven, 2011; Ozhan ve Altug, 2015), sosyal medya (Jothi ve
Gaffoor, 2017; Zhang vd., 2017; Ertiirk ve Aktepe, 2020) degiskenleri olarak
siniflandirilmaktadir. Internetten alisveris davranislarmin makine dgrenmesi
yontemleri ile tahmini i¢in gergeklestirilen ¢alismalar incelendiginde; Maheswari
ve Priya (2017) miisterilerin ¢evrimigi satin alma davraniglarin1 Destek Vektor
Makineleri ile tahmin etmistir. Kumar vd. (2019) miisterilerin internetten tekrar
satin alma niyetlerini makine 0grenmesi ve yapay ar1 kolonisi algoritmasinin
kombinasyonundan olusan hibrit bir yontemle tahmin etmistir. AdaBoost
yonteminin C5.0, Yapay Sinir Aglari, Destek Vektor Makineleri ve Rastgele
Orman yontemlerine gore smiflandirma performansinin daha iyi oldugu
goriilmiistiir. Koehn, Lessmann, & Schaal (2020) miisterilerin internetten
aligveris davranigini Yinelemeli Sinir Aglar1 yontemi ile incelemistir. Yinelemeli
Sinir Aglar1 tabanli siniflandiricilarin diger yontemlere gore daha basarili oldugu
goriilmiigtiir. Rausch, Derra, & Wolf (2020) internetten aligveris yapan
bireylerden aligveris sepetini terk edenleri makine O6grenmesi yontemleri ile
belirlemistir. Gradient Boost (with regularization) yontemi ile kurulan modelin
en iyi dogruluk degeri elde ettigi goriilmiistiir. Barua, Zou, & Liu (2021)
hanehalkinin internetten aligveris talebini makine 6grenmesi yontemlerinden
Gradient Boost yontemi ile tahmin etmistir.

Hane, fert ve tiikketim karakteristiklerine gore internetten aligveris yapan
hanelerin tahmin edilmesi, bu alanda faaliyet gosteren iretim, dagitim,
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pazarlama, satis ve tedarik yapan biitiin isletmeler agisindan dogrudan ya da
dolayli olarak biiyilk 6nem arz etmektedir. Calismanin amaci, hanelere ait
karakteristikler kullanilarak internetten aligveris yapan hanelerin makine
Ogrenmesi yontemleri ile tahmin edilmesidir. Makine 6grenmesi yontemlerinden,
siniflandirma problemlerinde yiiksek dogruluk basaris1 gosteren Rastgele Orman
yontemi kullanilmustir.

2. VERI SETIi ve YONTEM

2.1. Veri Seti

Calismada, Tiirkiye Istatistik Kurumu tarafindan derlenen, 11521
hanehalkina ait 2019 yili Hanehalki Biitge Anketi (HBA) ait verileri
kullanilmistir (TUIK, 2019). Internetten alisveris yapmay1 etkiyecegi diisiiniilen
hanehalki karakteristikleri Oznitelik se¢imi (feature selection) yontemi
belirlenmistir. RO modelinde kullanilan karakteristikler ve bu karakteristiklere
ait tanimlayict istatistikler Tablo 1°de belirtilmistir. Tablo 1 ayni zamanda,
internetten siparis veren hanelere iligkin tamimlayici istatistikleri de
gostermektedir. Veri setindeki tiim gelir ve harcama verileri 2019-Aralik ayma
gore enflasyondan arindirtlmistir.

Tablo 1. Calismada Kullanilan Degiskenler ve Internetten Aligveris Yapan
Hanelere Ait Tanimlayici Istatistikler

Calismada Internetten
Kullanilan Aligveris Yapan
Degiskenler ve Hanelere Ait
Tanimlayict Tanimlayict
Istatistikler Istatistikler
Degiskenler Kategoriler Frekans Yiizde Frekans Yiizde
. . Yok 5546 48.14 156 9.73
Kredi karti sahiplik durumu var 5975 5186 1448 90.27
Hanehalki reisinin medeni Bekar 2446 21.23 371 23.13
durumu Evli 9075 78.77 1233 76.87
Hanehalki reisinin sigorta Sigortasiz 489 4.24 40 2.49
durumu Sigortali 11032 95.76 1564 97.51
Hanehalki reisinin caligma ~ Caligmiyor 4605 39.97 353 22.01
durumu Calistyor 6916 60.03 1251 77.99
Hanehalki reisinin cinsiyeti Kadin 2680 23.26 350 2182
Erkek 8841 76.74 1254 78.18
15-29 yas aras1 705 6.12 275 17.14
Hanehalki reisinin yast 30-44 yas arasi 3398 29.49 700 43.64
45-59 yas arasi 3837 33.30 487 30.36
60 yas ve tlizeri 3581 31.08 142 8.85
Egitimsiz 1521 13.20 30 1.87
Hanehalki reisinin egitim [Ikogretim 6111 53.04 363 22.63
diizeyi Lise 1877 16.29 346 21.57
Universite ve iizeri 2012 17.46 865 53.93
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Calismada Internetten
Kullanilan Aligveris Yapan
Degiskenler ve Hanelere Ait
Tanimlayict Tanimlayict
Istatistikler Istatistikler
Degiskenler Kategoriler Frekans Yiizde Frekans Yiizde
Tek yasayan 1224 10.62 185 11.53
Aile 8634 74.94 1237 77.12
Hanehalki kompozisyonu Genis aile 1422 12.34 100 6.23
Bir arada yasayan 241 2.09 82 51l
kisiler
Ev sahibi 7093 61.57 763 47.57
Kiraci 2578 22.37 596 37.16
. Lojman 206 1.79 66 411
Miilkiyet durumu Diger (ev sahibi
degil ama kira 1644 14.27 179 11.16
6demiyor)
Hanede internet baglanti Yok 3566 30.95 83 5.17
durumu Var 7955 69.05 1521 94.83
Hanede sans oyunu Yok 11029 95.73 1477 92.08
aligkanligt Var 492 4.27 127 7.92
Hanede pazar aligkanlig1 Yok 4502 39.08 642 40.02
Var 7019 60.92 962 59.98
Hanede sinema aligkanlig1 Yok 5815 50.47 302 18.83
Var 5706 49.43 1302 81.17
Hanedeki bilgisayar sayisi1 (ortalama) 0.46 adet 1.06 adet
Hanedeki cep telefonu sayisi (ortalama) 2.36 adet 2.50 adet
Hanedeki 6grenci sayist (ortalama) 0.46 kisi 0.81 kisi
Ortalama hanehalki biiyiikligii (hane) 3.36 kisi 3.14 kisi
Ortalama yillik kullanilabilir gelir (hane) 67026.29 TL 109685.54 TL
Ortalama aylik ortalama gelir (hane) 5585.52 TL 9140.46 TL
Ortalama aylik toplam gida harcamasi (hane) 1084.05 TL 1182.86 TL
Ortalama aylik toplam harcama (hane) 4945.82 TL 8054.67 TL

Tablo 1 incelendiginde, internetten alis veris yapan hanelerin yiiksek
gelire sahip, toplam harcamasi fazla, kredi kart1 sahiplik orani yiiksek, hanehalki
reisinin egitim diizeyinin yiiksek ve yasinin diisiik oldugu, internet baglantisina
sahip, bilgisayar ve telefon sayisinin fazla oldugu haneler olarak goriilmektedir.

2.2. Yontem

2019 yili HBA verilerine gore internetten aligveris yapan hane sayisi
1604, aligveris yapmayan hane sayisi ise 9917°dir. Elde edilen frekanslara gore,
internetten alisveris yapan ve yapmayan hane sayilarmin dengesiz oldugu
goriilmektedir. Dengesiz veri setlerinden bilgi ¢ikarmak oldukga zordur, bunlarla
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ilgili temel sorun standart Ogrenme algoritmalarinin ve smiflandirma
tekniklerinin performansini diisiirme yetenegine sahip olmasidir (Ramyachitra ve
Manikandan, 2014; Spelmen ve Porkodi, 2018). Dengesiz veri seti kullanilarak
gerceklestirilen  smiflandirma  islemlerinde, siniflandirma  algoritmalart
cogunlukla asir1 yayilim gostermeleri nedeniyle baskin sinif lehine yanl (tarafli)
sonuglar vermektedir (Lessmann, 2004). Giivenilmez telekomiinikasyon
miisterilerinin tespiti, uydu radar gorilintiilerinde petrol sizintilarinin tespiti,
kelime telaffuzlarimi 6grenme, metin siniflandirma, sahte telefon aramalarinin
tespiti, bilgi alma ve filtreleme goérevleri gibi birgcok gercek problemde dengesiz
veri kiimeleri mevcuttur (Kotsiantis, Kanellopoulos, & Pintelas, 2006). Bu
sorunun tistesinden gelmek icin farkli yontemler 6nerilmistir. Veri diizeyinde,
algoritmik yontemler ve hibrit metotlar siklikla kullanilan yontemlerdir (Spelmen
ve Porkodi, 2018). Sekil 1, dengesiz veri setlerinde karsilagilan problemlerin
iistesinden gelmek i¢in ele alman yontemleri gostermektedir.

- Yetersiz Ornekleme
Veri Diizeyi - Asiri Ornekleme
- Oznitelik Segimi

- Tek Sinif Ogrenme
Dengesiz Veri Seti
Teknikleri

Algoritmik Yontemler - Maliyet Duyarli Ogrenme

- Ensemble Metotlar

- Uzman Algoritmalarin

Hibrit Hibritlenmesi

Sekil 1. Dengesiz Veri Setleri Ile Miicadele Yontemleri
Kaynak: (Spelmen ve Porkodi, 2018)

Asir1 Ornekleme yonteminde, dengeli bir veri seti elde etmek icin,
frekansi az olan azinlik sinifi frekansi ¢ok olan baskin sinifa yaklagtirilmaktadir.
Yetersiz Ornekleme yonteminde ise tam tersi bir islem yapilmaktadir (Arafat,
Hoque, & Farid, 2017). Cogunluk sinifinda yapilan azaltma rastgele yapilirsa
Rastgele Yetersiz Ornekleme (Random Undersampling), istatistiksel bilgi
kullamlarak yapilirsa Bilgili Yetersiz Ornekleme (Informed Undersampling)
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olarak isimlendirilir. Rastgele Asirt Ornekleme ydnteminde mevcut azinlik
ornekleri bir azinlik sinifinin boyutunu arttirmak i¢in ¢ogaltilirken, Sentetik Asirt
Ornekleme yonteminde ise azinlik smifi ornekleri igin suni Ornekler
iiretilmektedir (Kartal ve Ozen, 2017).

Caligmanin adim adim gosterimi Sekil 2°de gosterilmistir.

Egitim ve Test
Setlerinin Ayrilmasi

Dengesiz Veri Seti Oz Nitelik Segimi

Egitim Setinin Egitim Setine RO
Dengeli Hale Modelinin
Getirilmesi Uygulanmasi

Capraz Dogrulama
Islemi

Karsitlik Matrisleri ve
Test Verilerinin Test Performans
Edilmesi Metriklerinin Elde
Edilmesi

Yorumlama

Sekil 2. Caligma Akis Semast

Sentetik azinlik 6rneklem arttirma yontemi, kisaca SMOTE (synthetic
minority oversampling technique) Chawla vd. (2002) tarafindan gelistirilmistir.
Veri diizeyinde kullanilan en popiiler yontem olan SMOTE algoritmasinin
SMOTEboost (Chawla vd, 2003), Borderline-SMOTE (Han, Wang, & Mao,
2005), RAMOBoost (Chen, He, & Garcia, 2010), SMOTE-D (Torres, Carrasco-
Ochoa, & Martinez-Trinidad, 2016), SMOTE-ENC (Mukherjee ve Khushi, 2021)
gibi bir¢ok tiirevi bulunmaktadir. Rassal 6rnekleme yontemlerinden farkli olarak
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azinlik smifi verilerini kopyalamak yerine, incelenen 6rneklerden en yakin “k”
komsusunu baz alarak yapay drnekler iiretme prensibine dayanir (Yavasg, Giiran,
& Uysal, 2020). Gergeklestirilen ¢aligmada veri setinin dengelenmesi icin iki
farkli yontem kullamlmustir. Sentetik Asir1 Ornekleme Yéntemi (SMOTE) ve
Rastgele Yetersiz Ornekleme Yoéntemi kullanilarak veri seti dengelenmis, elde
edilen her bir veri setine Rastgele Orman modeli uygulanmustir.

Calismanin modelleme asamasinda, siniflandirma problemlerinde
siklikla tercih edilen (Dogru ve Subasi, 2018; Ecer, Yetgin, & Celik, 2018) RO
yontemi kullanilmistir. RO yonteminin kullanildigi arastirmalara bakildigi
zaman; saglik (Das ve Tirkoglu, 2014; Goktas ve Yaganoglu, 2020; Subudhi,
Dash, & Sabut, 2020; Buyrukoglu, 2021; Jackins vd., 2021; Yang vd., 2021),
ziraat (Zhang vd., 2020; Magidi vd., 2021), mimari (Wang vd., 2019),
miihendislik (Dogru ve Subasi, 2018; Marins vd., 2021; Wei vd., 2021),
elektronik ve bilgisayar (Alam ve Vuong, 2013; Farnaaz ve Jabbar, 2016; Saki
vd., 2016; Sujithra ve Padmavathi, 2016; Ecer vd., 2018;), uzaktan algilama
(Gislason, Benediktsson, & Sveinsson, 2004) olmak fizere bir¢ok alanda
kullanildigr goriilmektedir.

Aslinda literatiirde Rastgele Orman (RO) kavramu belirsiz bir kavramdir.
Bazi yazarlar agaglar nasil elde edilirse edilsin rastgele karar agaclarinin
toplanmasi olarak ifade ederken, diger yazarlar ise Breiman'in (2001) orijinal
algoritmasina atifta bulunmaktadir (Biau ve Scornet, 2016). Hem siniflandirma
hem de regresyon islemlerinde kullanilabilen, ¢ok yonlii, akilli bir makine
O0grenme yontemi olarak tanimlanabilir. Boyutsal indirgeme yapabilme,
aykiri/eksik (Sulliwan, 2017), siirekli ve kesikli degerlerle ¢alisabilme (Akin ve
Terzi, 2020), biiyiik veri kiimeleri iizerinde hizl1 islem yapabilme ve hesaplama
agisindan etkili bir teknik olan RO (Oshiro, Perez, & Baranauskas, 2012) bir¢ok
problemde kullanilabilen uzman bir yontemdir (Sulliwan, 2017). Toplu 6grenme
son zamanlarda, makine 6grenme arastirmalarinda bilyiik ilgi duyulan bir alan
haline gelmistir. Toplu 6grenmede amag, ayni problemin birgok siniflandiric
tarafindan ¢oziilerek olusturulan sonuclarin birlestirilmesine dayanmaktadir. En
yaygin kullanilan toplu &grenme metotlari; Boosting, Bagging ve Rastgele
Orman’dir (Oshiro vd., 2012).

Bir RO toplulugu, karar agacinin her diigiimiindeki boliinmeyi rastgele
hale getirerek olusturulan ¢ok sayida, tek ve budanmamis karar agaci kullanir.
Her agacin, kesin boliinmelerle olusturulan bir agagtan daha az dogru olmasi
muhtemeldir. Buna karsin RO’da amag, yaklasik agaglardan birkagini bir
toplulukta birlestirerek dogrulugu artirmaya dayanmaktadir. Bu da ¢ogu zaman
kesin bdlmelere sahip tek bir agagtan daha iyi sonu¢ vermektedir (Rokach ve
Maimon, 2014). RO yontemi formal olarak Esitlik 1°deki gibi tanimlanir,
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{hk(x, Tk)},k = 1,2,...,L (1)

“Tk” bagimsiz ve Ozdes sekilde dagitilmis rastgele orneklerdir ve her
agac, “x” girdisindeki en popiiler siif i¢in bir birim oy vermektedir (Oshiro vd.,
2012).

RO yonteminde egitim veri setinden, kullanici tarafindan belirlenen
olusturulacak agac sayis1 kadar Onylikleme Ornekleme yapilmaktadir.
Olusturulan 6rneklemin 2/3’i ormandaki agaglar1 olusturmak icin InBag verisi
olarak, 1/3’1i ise kurulan modelin hata oranini hesaplamak i¢in Out Of Bag verisi
olarak ayrilmaktadir. Bu hata oran1 modelin kendi kendini test etmesi sonucu
olugmus bir model i¢i hata oranidir (Ayas, 2014). RO yontemi, her bir Rastgele
Agaca ait rastgele egitim seti drneklerini iiretmek i¢in Bagging yOnteminde
kullanilan ydntemin bir benzerini kullanir. Her yeni egitim seti, orijinal egitim
setinden degistirilerek olusturulur. Béylece agag, yeni alt kiime ve rastgele bir
Oznitelik se¢imi kullanilarak olusturulur. Segilen rastgele nitelikler lizerindeki en
iyi boliinme, diigiimii bolmek i¢in kullanilir. Bunula beraber olusturulan agaclar
budanmaz (Oshiro vd., 2012).

Bootstrap toplamasi1 olarak da bilinen Bagging ydntemi Breiman
tarafindan gelistirilmis, istatistiksel Ogrenme yoOnteminin hata varyansim
azaltmay1 amaclayan bir yontemdir (Ekelik ve Altas, 2019). Bagging yontemi,
boosting yontemi gibi farkli smiflandiricilar ireterek birden ¢ok modeli
birlestirip siniflandiricinin dogrulugunu artirmak i¢in kullanilan bir tekniktir
(Rokach ve Maimon, 2014). Ogrenme yontemleri karsilastirildigi zaman
Boosting yontemi, RO yOntemine gore egitim asamasinda daha yavastir.
Boosting yontemi hesaplama yiikii fazlaligindan dolay1 Bagging yonteminden
daha yavas olmasina karsin, cogu durumda daha dogru sonuglar vermektedir
(Ozdarict Ok, Akar, & Giingdr, 2011). Bagging yonteminde her drnek esit
olasilikla segilirken Boosting yonteminde Ornekler agirliklariyla orantili bir
olasilikla segilir (Rokach ve Maimon, 2014). Boosting yonteminin yavasligi,
giiriiltiiye kars1 duyarliligi, tekrarli egitim gibi dezavantajlarina karsin RO,
hesapsal olarak Boosting yontemine gore daha basit ve giiriiltiilye karst daha
saglamdir (Ozdarict Ok vd., 2011). RO ydntemi, Bagging ve Boosting
yontemlerine gore daha hizli, performanslar1 Boosting yontemi kadar iyidir ve
veriye asirt uyum saglamazlar (Oshiro vd., 2012). Karar agaglarinin
indiiksiyonunda kullanilan 6zniteliklerin se¢imine yonelik bir¢ok yaklagim vardir
ve ¢cogu yaklasim dogrudan 6znitelige bir kalite 6l¢iisii atamaktadir. Karar agaci
indiiksiyonunda en sik kullanilan 6znitelik se¢im odlgiitleri Bilgi Kazanim Orani
(Information Gain Ratio) ve Gini Indeksidir. Rastgele Orman smiflandiricisi,
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se¢im dlgiitii olarak Gini Indeksini kullanir (Pal, 2005). Italyan ekonomist ve
istatistikgi Corrado Gini’den adini alan Gini indeksi, popiiler bir bdliinme
Olciitiidiir (Berry ve Linoff, 2004). Hedef 0Oznitelik degerlerinin olasilik
dagilimlar1 arasindaki farkliliklar1 Slcen Gini Indeksi Esitlik 2°deki gibi
tanimlanir;

., |”y=cj5 | ’
Gini(y,s) =1- chedom(y) s (2)

Sonug olarak a; kriterini se¢gmek i¢in degerlendirme kriteri Esitlik 3’deki
gibi tanimlanur.

aaiﬂi’jS

Is|

GiniGain(a;, S) = Gini(y,S) — Zvi,jedom(ai) .Gini(y, aaiﬂijS 3)

(Rokach ve Maimon, 2014). C&RT’yi gelistirenlerin, Bilgi Kazanci
yerine Gini Indeksini tercih etmelerinin nedeni Gini Indeksinin
simetriklestirilmis maliyetleri igerecek sekilde genisletilebilir olmas1 ve Bilgi
Kazancindan daha hizli hesaplanmasidir (Kantardzic, 2019). Bilgi Kazanim
Orant ise, Bilgi Kazancini Esitlik 5’deki gibi normallestiren bir 61¢iittiir.

B |7y=c;$] 1 [ov=c;5] 4
Entropy(y,S) = X¢,edom(y) — 5] 0825 @
InformationGainRatio(a;, S) = mfog::ri:;?;iz)(ab” ©)

Iki asamali hesaplanan bu kriterde ilk olarak Bilgi Kazanci, biitiin
Oznitelikler i¢in hesaplanir. En az, ortalama Bilgi Kazanci kadar performans
gosteren Oznitelikler dikkate alinir ve en iyi Kazang Oranini elde eden 6znitelik
secilir. Hem dogruluk hem de siniflandirict karmasikligi agisindan Bilgi Kazanim
Oraninin, basit Bilgi Kazanci (Information Gain) Olgiitiine gore daha iyi
performans gosterme egiliminde oldugu gosterilmistir (Rokach ve Maimon,
2014).

2.3. Arastirmanin etik izinleri

Gergeklestirilen bu ¢alismada Tiirkiye Istatistik Kurumu tarafindan
derlenen 2019 Y1l Hanehalk: Biit¢e Anketi verileri kullanilmistir. Veriler ikincil
veri olup herhangi bir etik izin gerektirmemektedir.
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3. UYGULAMA

Gergeklestirilen ¢alismanin  amaci, hanelere ait karakteristikler
kullanilarak Tiirkiye’de internetten alisveris yapan hanelerin makine 6grenmesi
yontemlerinden Rastgele Orman yontemi ile tahmin edilmesidir. Caligmanin
uygulama adiminda hig¢bir yontem kullanilmadan, SMOTE ve Rasgele Yetersiz
Ornekleme olmak iizere ii¢ adet RO modeli kurulmustur. Veri seti, test ve egitim
olarak ayrilirken, %60-%40, %70-%30, %80-%20 olmak iizere ii¢ farkli sekilde
denenmistir. Elde edilen sonuglar arasinda ciddi farklar bulunmamakla birlikte
en iyi sonug, veri setinin %60-egitim ve %40-test olarak ayrildigi durumda
alinmustir. Kurulan modelde en iyi sonug 120 agacin kullanildigi modeldir.

Birinci modelde herhangi bir dérnekleme yontemi kullanilmamistir. Bu
modelde, 11521 haneden rastgele segilen 6912 hane (=%60) egitim, 4609 hane
(=%40) ise test icin kullanilmistir. Modelin egitimi i¢in ayrilan hanelerin 981
tanesi internetten alis veris yaparken 5931 hane internet alis verisi
yapmamaktadir. Egitim veri setinde 10’lu ¢apraz dogrulama yontemi kullanilarak
hedef smiflar tahmin edilmistir. Daha sonra egitim asamasinda elde edilen
bilgiler ve deneyimlerle model test edilmistir. Pozitif sinmiflar (internetten alig
veris yapan) i¢in kurulan RO modeli sonucu olusan karsitlik matrisi Tablo 3’de
gosterilmistir.

Ikinci model Sentetik Asirt Ornekleme Yontemi-SMOTE kullanilarak
gerceklestirilmistir. Bu modelde, 11521 haneden rastgele segilen 6912 hane
(=%60) egitim, 4609 hane (=%40) ise test i¢in kullanilmistir. Modelin egitimi
icin ayrilan hanelerin 981 tanesi internetten alig veris yaparken 5931 hane internet
alis verisi yapmamaktadir. SMOTE algoritmast ile alig veris yapan hane sayisi
5931e c¢ikartilarak egitim agamasinda veri seti dengelenmistir. Toplam 11862
haneli veri seti ile egitim gerceklestirilmistir. Elde edilen yeni veri setinde 10’lu
capraz dogrulama yontemi kullanilarak hedef siniflar tahmin edilmistir. Daha
sonra egitim asamasinda elde edilen bilgiler ve deneyimlerle model test
edilmistir. Pozitif siiflar (internetten alig veris yapan) i¢in kurulan RO modeli
sonucu olusan karsitlik matrisi Tablo 3’de gdsterilmistir.

Uciincii model ise Yetersiz Ornekleme yontemi kullanilarak
gergeklestirilmistir. Bu modelde, 11521 haneden rastgele segilen 6912 hane
(=%60) egitim, 4609 hane (=%40) ise test i¢in kullanilmistir. Modelin egitimi
icin ayrilan hanelerin 981 tanesi internetten alis veris yaparken 5931 hane internet
alis verisi yapmamaktadir. Rastgele Yetersiz Ornekleme Yontemi ile alis veris
yapan hane sayis1 981’e disiiriilerek egitim asamasinda veri seti dengelenmistir.
Toplam 1962 haneli veri seti ile egitim gerceklestirilmistir. Elde edilen yeni veri
setinde 10’lu ¢apraz dogrulama yontemi kullanilarak hedef siniflar tahmin
edilmistir. Daha sonra egitim asamasinda elde edilen bilgiler ve deneyimlerle
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model test edilmistir. Pozitif siniflar (internetten alis veris yapan) icin kurulan
RO modeli sonucu olusan karsitlik matrisi Tablo 3’de gosterilmistir.

Caligmada kullanilan k-katli ¢apraz dogrulama (k-fold cross validation)
yonteminde veriler rastgele olarak gruplanir ve “k” alt kiimeye ayrilir. Bunlardan
birisi test, kalan “k-1" tanesi ise egitim ic¢in kullanilir. Bu islem “k” kez
tekrarlanir. Sonuglarin ortalamasi yontemin dogrulugunu belirler (Kahramanli ve
Allahverdi, 2008). Calismalarda “k” sayist i¢in en uygun degerin 10 oldugu
goriilmiistiir (Kahramanli ve Allahverdi, 2008; Aydilek, 2018).

Tablo 2, ikili siniflandirma problemlerinin degerlendirilmesinde
kullanilan karsitlik matrisini géstermektedir. Tablo 2'de siitunlar siniflandiricinin
tahminlerini gosterirken, satirlar ise gercek smiflart gostermektedir. Buna gore,
dogru sekilde siniflandirilan pozitif durumlarin sayis1 TP, hatali sekilde negatif
olarak siniflandirilan pozitif durumlarin sayist FN, hatali sekilde pozitif olarak
tanimlanan negatif durumlarin sayis1 FP, dogru sekilde siniflandirilan negatif
durumlarin sayist ise TN olarak belirtilmistir (Chicco ve Jurman, 2020).
Aciklayict bir 6rnek verilecek olursa, gergekte internetten alis veris yapan ve
kurulan model sonucu internetten alis veris yaptig1 belirlenen hane sayist TP
olarak belirtilmistir.

Tablo 2. Ikili Smiflar I¢in Karsitlik Matrisi
Tahmini Deger

1 0
Gergek 1 TP FN
Deger 0 FP TN

Simiflandirma analizinde bir siniflandiricinin basarisi dogruluk metrigi
ile belirlenir, buna ek olarak kesinlik, 6zgiilliik, duyarlik, pozitif tahmin orani
(PTO) ve negatif tahmin oran1 (NTO) metrikleri de kullanilarak siniflandiricinin
basarisi degerlendirilir (Ding, 2011; Chicco ve Jurman, 2020). Esitlik 6-11’de
gosterilen bu metrikler karsitlik matrisindeki degerler kullanilarak hesaplanir.

TP+TN

Dogruluk = ———— (6)
TP+TN+FP+FN

Kesinlik = (7)
TPEP

Duyarlik = TN 8)

Ozgillik = TNTFP 9)
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TP

Pozitif Tahmin Orant (PTO) = ——— (10)
Negatif Tahmin Orant (NTO) = TNTiVFN (11)

Dengesiz veri setlerinde uygulanan metodun siniflandirma basarisinin
degerlendirilmesinde yaniltici olabileceginden dolay1 dogruluk degeri genellikle
tercih edilmez. Bunun nedeni, bu gibi durumlarda azinlik sinifina gére ¢ogunluk
sinifina daha fazla agirlik verilmesidir, bu da bir siniflandiricinin azinlik smifi
iizerinde iyi performans gostermesini zorlastirir. Genelde analistler hem yanlis
pozitif hem de yanlis negatif oranlar arasinda denge kurmak isterler (Akosa,
2017). Bunun i¢in dengesiz veri setlerinde Bekkar, Djemaa, & Alitouche, (2013)
G-Means (geometric mean), DP (discriminant power), LR (likelihood ratios),
MCC (Matthews correlation coefficient), Youden Index, Akosa (2017) Cohen’s
Kappa (kappa), Dengelenmis Dogruluk (balanced accuracy) ve F oOlgiitii gibi
birlestirilmis olgiitler kullanilabilecegini belirtmistir.

Gergeklestirilen bu c¢alismada modellerin  degerlendirilmesinde,
dogruluk (accuracy), kesinlik (precision), 0Ozgiillik (specifity), duyarlilik
(sensitivity), pozitif (positive predictive value) ve negatif tahmin oraninin
(negative predictive value) yanmi sira G-Means, DP, MCC ve F olgiitleri
kullaniimustir.

G-Means (Geometric-Mean) hem ¢ogunluk hem de azinlik siniflarinda,
siniflandirma performanslari arasindaki dengeyi gosterir. Diisiik bir G-Means’de
negatif durumlar dogru sekilde smiflandirilmis olsa bile pozitif durumlarin
siiflandirilmasinda zay1f bir performansin gostergesidir. G-Means, negatif sinifa
fazla ve pozitif sinifa eksik uyumun Onlenmesi agisindan Snemlidir (Akosa,
2017). G-Means olgiiti Esitlik 12°de gosterilmistir (Su ve Hsiao, 2007).

G — Means = \/Duyarlik x Ozgilliik (12)

DP (Discriminant Power) olgiitli, duyarlik ve 0Ozgiilliikk degerleri
kullanilarak hesaplanan bir 6lgiittiir. DP degerinin 1°den kiigiik olmasi zayif, 1-2
arasinda olmasi kabul edilebilir, 2-3 arasinda olmasi adil, 3’{in istiinde olmasi
siniflandiricinin iyi oldugunu gosterir. DP’nin matematiksel gdsterimi Esitlik
13 de gosterilmistir (Sokolova, Japkowicz, & Szpakowicz, 2006).
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MCC (Matthews Correlation Coefficient) dengesiz verilerden en az
etkilenen, gercek ve tahmin edilen siniflandirmalar arasindaki bir korelasyon
Olciitiidiir. (-1,+1) arasinda bir deger alirken, +1 degeri miikemmel bir tahmini,
-1 olas1 en kotii tahmini temsil etmektedir. MCC’nin 0 degerine yakin olmasi ise
modelin rastgele yapilacak bir tahminden daha iyi olmadiginmi gosterir (Akosa,
2017). MCC olgiiti, karsitlik matrisinde yer alan ve smiflandirma
algoritmalarinin performansinin daha iyi bir 6zetini veren TP, TN, FP ve FN
degerlerinin tamamini kullanir (Boughorbel, Jarray, & El-Anbari, 2017). Ding
(2011), MCC’nin her iki siniftaki hem dogrulugu hem de hata oranlarini dikkate
alan giiclii bir 6l¢lim olmasi nedeniyle, MCC’nin simdiye kadarki en iyi tekil
degerlendirme olgiitii olarak kabul edilebilecegini belirtmistir. Benzer sekilde
Chicco ve Jurman  (2020), MCC’nin  ikili  smiflandirmalarin
degerlendirilmesinde, dogruluk ve F puanindan daha bilgilendirici ve dogru bir
Olciit oldugunu, tiim bilim topluluklar tarafindan ikili siniflandirma gérevlerinin
degerlendirilmesinde dogruluk ve F puami yerine MCC katsayisinin tercih
edilmesi gerektigini belirtmistir. Brown (2018) ise MCC’nin TP, TN, FP ve FN
degerlerinin tamamini kullanmasina ragmen en iyi 6l¢iit olamayabilecegini, bazi
tahmin problemlerinde metrigin kullaniminin uygun olmadigini belirtmistir.
MCC’nin matematiksel gosterimi Esitlik 14°de gosterilmistir (Chicco ve Jurman,
2020).

TPXTN-FPXFN
McC = JCTP+FP)(TP+FN)(IN+FP)(IN+FN) (14)

Kesinlik ve hassasiyet arasindaki dengeyi saglayan F Slgiitii ise Esitlik
15°de gosterilmistir (Akosa, 2017). F degeri, kesinlik ve hassasiyet degerlerinin
artistyla orantili olarak artar, F degerinin yiiksek olmasi modelin pozitif sinifta
daha iyi performans sergiledigini gosterir (Bekkar vd., 2013).

2xDuyarlikxKesinlik
F= y - (15)
Duyarlik+Kesinlik

Internetten aligveris yapan haneleri tespit etmek amaciyla kurulan ii¢
farkli RO modelinin egitim ve test veri setlerinden elde edilen karsitlik matrisleri
Tablo 3’de gosterilmistir.
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Tablo 3. Rastgele Orman Modellerine Ait Egitim ve Test Verileri Karsitlik

Matrisi
Model - Egitim Veri Seti Test Veri Seti
No Model Ismi 1 0 1 0
1 359 622 218 405
1 Rastgele Orman 0 153 5778 114 3872
1 5588 343 348 275
2 Rastgele Orman (SMOTE) 0 446 5485 278 3708
3 Rastgele Orman 1 784 197 500 123
(Rastgele Yetersiz Ornekleme) 0 152 829 750 3236

* Satirlar hedef degiskenin gercek degerlerini, siitunlar ise tahmin degerlerini
temsil etmektedir.

Dengeli veri setlerinde ikili stniflarin degerlendirilmesinde kullanilan ve
karsitlik matrisindeki verilerin Esitlik 6-11’ye uygulanmasi sonucu elde edilen
degerler ile dengesiz veri setlerinde kullanilan ve karsitlik matrisindeki verilerin
Esitlik 12-15’a uygulanmasi sonucu elde edilen degerler Tablo 4’de
gosterilmistir. Tablo 4, pozitif siniflar i¢in (internetten alis veris yapan hanelerin
tespiti i¢in) kurulan model sonuglarini géstermektedir. Egitim ve test veri setinde
uygulanan model sonuglarina gore tiim metriklerde en iyi degerler koyu renk ile
gosterilmistir.

Tablo 4. Egitim ve Test Verileri Performans Metrikleri

Egitim Verileri Test Verileri
Model No Model No
Metrik 1 2 3 1 2 3

Dogruluk 0.8879 0.9335 0.8221 0.8874 0.8800 0.8106
Duyarlik 0.3660 0.9422 0.7992 0.3499 0.5586 0.8026
Kesinlik 0.7012 0.9261 0.8376 0.6566 0.5559 0.4000
Ozgiilliik 0.9742 0.9248 0.8451 0.9714 0.9303 0.8118
NTO 0.9028 0.9411 0.8080 0.9053 0.9310 0.9634
PTO 0.7012 0.9261 0.8376 0.6566 0.5559 0.4000
F-Olgiitii 0.4809 0.9341 0.8179 0.4565 0.5572 0.5339
G-Means 0.1783 0.4357 0.3377 0.1699 0.2598 0.3258
DP 0.7379 1.2692 0.7370 0.6958 0.6768 0.6858
MCC 0.4533 0.8671 0.6449 0.4249 0.4879 0.4725

*Tablo 4’deki Model Numaralar i¢in Tablo 3’deki yazim dikkate alinmalidir.

Ikili sinif problemlerinin degerlendirilmesinde modelin basaris1 dogruluk
degeri ile belirlenir. Fakat dengesiz veri setlerinde bu durum genellikle tercih
edilmez (Akosa, 2017). internetten alisveris yapan hanelerin tespit edildigi bu
problemde kesinlik ve duyarlik Olgiitlerinin sonuglar1 dogruluktan daha
onemlidir. Ciinkii kesinlik olgiitli, toplam pozitif tahminler icerisinde dogru
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pozitif tahminlerin oranini verirken, duyarlilik 6l¢iitii ise toplam pozitif gézlemler
icerisinde dogru tahmin edilen gozlemlerin oranimi vermektedir. Egitim veri
setinde, duyarlik ve kesinlik 6l¢iitii sonuglarina gére SMOTE yontemi kullanilan
modelin diger modellere gore daha basarili oldugu goriilmektedir. Test veri
setinde, duyarhik &lgiitii sonuglarina gore Rastgele Yetersiz Ornekleme yontemi
uygulanan model, kesinlik 6l¢iitii sonuglarina gore ise higbir 6rnekleme yontemi
uygulanmayan modelin daha basarili oldugu goriilmiistiir.

Kurulan modellerin basarisinin degerlendirilmesinde Esitlik 6-11°de
belirtilen Olgiitlerin disinda, 6zellikle veri setinin dengesiz oldugu durumlarda
siniflandirma ydntemlerinin performanslarinin degerlendirilmesinde kullanilan
DP, G-Means, F ve MCC olgiitleri kullanmilmistir. Egitim veri setinde SMOTE
yontemi uygulanarak kurulan model diger modellere kiyasla, tiim olgiitlerin (F,
DP, G-Means ve MCC) sonuclarina gore daha basarili oldugu goriilmiistiir.
Egitim veri setinde maksimum F=0.9341, DP=1.2692, G-Means=0.4357,
MCC=0.8671 olarak elde edilmistir. Test veri setinde ise SMOTE ydntemi
uygulanan model, F (=0.5572) ve MCC (=0.4879) ol¢iitlerinin sonucuna gore
daha basarili oldugu goriiliirken, Rastgele Yetersiz Ornekleme yontemi ile
kurulan modelin G-Means (=0.3258) ol¢iitli sonucuna gore, hicbir yontem
kullanilmadan olusturulan modelin ise DP (=0.6958) dlgiitii sonucuna gore daha
basarili oldugu goriilmiistiir.

4. SONUC

Gergeklestirilen calismada, Tiirkiye’de internetten aligveris yapan
haneler makine 6grenmesi yontemlerinden Rastgele Orman yontemi ile tespit
edilmistir. TUIK 2019 HBA veri setinde, internetten alis veris yapan hanelerin
dagilimi incelenmis, elde edilen frekanslar sonucu dagilimin dengesiz oldugu
goriilmiigtiir. Dengesiz veri setlerinde dogru siiflandirma tahmini i¢in egitim
veri setinde Sentetik Asir1 Ornekleme Yontemi-SMOTE, Rastgele Yetersiz
Ornekleme Yontemi kullanilarak veri seti dengeli hale getirilmis, daha sonra
egitilen model RO yontemi test edilmistir. Ayrica bu yontemlerden higbirisi
kullanilmadan RO modeli kurulmus, kurulan ii¢ model sonucu elde edilen
metrikler ve modellerin performanslar1 kiyaslanmigtir.

Birinci modelde herhangi bir dérnekleme yontemi kullanilmamistir. Bu
modelde, 11521 haneden rastgele segilen 6912 hane (=%60) egitim, 4609 hane
~%40) ise test icin kullanilmigtir. Modelin egitimi icin ayrilan hanelerin 981
tanesi internetten alis veris yaparken 5931 hane internet alis verisi
yapmamaktadir. Egitim veri setinde 10’lu ¢capraz dogrulama yontemi kullanilarak
hedef smiflar tahmin edilmistir. Daha sonra egitim asamasinda elde edilen
bilgiler ve deneyimlerle model test edilmistir. Pozitif siniflar (internetten alig
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verig yapan) i¢in kurulan RO modeli sonucu olusan karsitlik matrisi Tablo 3’de
gosterilmistir.

Ikinci model Sentetik Asirt Ornekleme Yontemi-SMOTE kullanilarak
gerceklestirilmistir. Bu modelde, 11521 haneden rastgele segilen 6912 hane
(=%60) egitim, 4609 hane (=%40) ise test i¢in kullanilmigtir. Modelin egitimi
icin ayrilan hanelerin 981 tanesi internetten alig veris yaparken 5931 hane internet
alis verisi yapmamaktadir. SMOTE algoritmast ile alis veris yapan hane sayist
5931’e cikartilarak egitim asamasinda veri seti dengelenmistir. Toplam 11862
haneli veri seti ile egitim gerceklestirilmistir. Elde edilen yeni veri setinde 10’lu
capraz dogrulama yontemi kullanilarak hedef siniflar tahmin edilmistir. Daha
sonra egitim asamasinda elde edilen bilgiler ve deneyimlerle model test
edilmistir. Pozitif siiflar (internetten alig veris yapan) i¢in kurulan RO modeli
sonucu olusan karsitlik matrisi Tablo 3’de gdsterilmistir.

Uciincii model ise Yetersiz Ornekleme yontemi kullanilarak
gergeklestirilmistir. Bu modelde, 11521 haneden rastgele segilen 6912 hane
(=%60) egitim, 4609 hane (=%40) ise test i¢in kullanilmistir. Modelin egitimi
icin ayrilan hanelerin 981 tanesi internetten alig veris yaparken 5931 hane internet
alis verisi yapmamaktadir. Yetersiz Ornekleme Yontemi ile alis veris yapan hane
sayist 981’e diisliriilerek egitim asamasinda veri seti dengelenmistir. Toplam
1962 haneli veri seti ile egitim gerceklestirilmistir. Elde edilen yeni veri setinde
10’lu capraz dogrulama yontemi kullanilarak hedef siniflar tahmin edilmistir.
Daha sonra egitim asamasinda elde edilen bilgiler ve deneyimlerle model test
edilmistir. Pozitif siniflar (internetten alig veris yapan) i¢in kurulan RO modeli
sonucu olusan karsitlik matrisi Tablo 3’de gdsterilmistir.

Dengeli veri setlerinde ikili siniflarin degerlendirilmesinde kullanilan ve
karsitlik matrisindeki verilerin Esitlik 6-11’ye uygulanmasi sonucu elde edilen
degerler ile dengesiz veri setlerinde kullanilan ve karsitlik matrisindeki verilerin
Esitlik 12-15’a uygulanmasi1 sonucu elde edilen degerler Tablo 4’de
gosterilmistir. Tablo 4’den goriilecegi iizere Egitim veri setinde, SMOTE
yontemi uygulanarak kurulan model diger modellere kiyasla, tiim olciitlerin (F,
DP, G-Means ve MCC ) sonuglarina gore daha basarili oldugu goriilmiistiir. Test
veri setinde ise SMOTE yontemi uygulanan model, F ve MCC o&lgiitlerinin
sonucuna gore daha basarili oldugu goriiliirken, Yetersiz Ornekleme yontemi ile
kurulan modelin G-Means 6l¢iitii sonucuna gore, hi¢bir yontem kullanilmadan
olusturulan modelin ise DP 6l¢iitii sonucuna gore basarili oldugu goriilmiistiir.

Tablo 4’den goriilebilecegi iizere, egitim ve test veri setlerinde yeniden
ornekleme ve ¢apraz dogrulamanin dogru bir sekilde kullanimi sonucu kurulan
modellerin ~ siniflandirma  performanslarinin  daha basarili  olabilecegi
gOriilmiistir.

745



KAUIIBFD 12(24), 2021: 728-752

Dengesiz veri setlerinin tahmini gercek diinya problemlerinde siklikla
karsilasilan durumlardir. Bu calismada, Sentetik Asir1 Ornekleme Yontemi-
SMOTE ve Rastgele Yetersiz Ornekleme Yéntemi kullanilarak veri seti dengeli
hale getirilmis ve Rastgele Orman modeline uygulanmistir. Elde edilen
deneyimler test veri setine uygulanmis ve modellerin siniflandirma basarilar
gbzlenmistir. Bu ¢alismaya ek olarak SMOTE yontemi ve tiirevleri, ROSE veya
Asir1 Ornekleme gibi dengesiz veri setlerinin dengeli hale getirilmesinde
kullanilan yontemler kullanilabilir ve elde edilen sonuclar karsilagtirilabilir.
Ayrica smiflandirma problemlerinde siklikla tercih edilen Destek Vektor
Makineleri, Yapay Sinir Aglar1, Karar Agaclari, XGBoost, GradientBoost gibi
diger makine Ogrenmesi yontemleri ile RO modelinin {irettigi sonuglar
kiyaslanabilir.

Calismadan elde edilen bilgilerin, internetten alis veris yapan hanelere
yonelik reklam, pazarlama caligmalarinda kullanilabilecegi, internetten alig veris
yapmayan haneleri ise internetten alis veris yapmaya ikna edecek satis, pazarlama
ve reklam caligmalar1 ve yontemlerinin gelistirilmesine yardimci olabilecegi
diistintilmektedir.

5. CIKAR CATISMASI BEYANI

Yazarlar arasinda ¢ikar ¢atigmasi bulunmamaktadir.

6. MADDI DESTEK

Bu ¢alismada herhangi bir fon veya destekten yararlanilmamstir.

7. YAZAR KATKILARI (IN, EK YERINE YAZARLAR KENDIi
ISIM VE SOYISiM KISATLMASINI KULLANACAKTIR)

UE: Fikir;

UE: Tasarim;

UE: Denetleme;

UE: Kaynaklarin toplanmasi ve/veya islemesi;

UE: Analiz ve/veya yorum;

UE: Literatiir taramasi;

UE: Yaziy1 yazan;

UE: Elestirel inceleme

8. ETIK KURUL BEYANI VE FiKRi MULKIYET TELIF
HAKLARI

Bu calismada yapilan analizler i¢in etik kurul izni gerekmemektedir.
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OZ' Kilit denetim konular1 bagimsiz

denetim siirecine yakin zamanda dahil olan
konulardan biri olup bagimsiz denetim siirecini daha
etkili kilmaya yonelik bir uygulama olarak kabul
edilmektedir. Ozellikle diinya genelinde yasanan
finansal krizler ve finansal islemlerin dogasi geregi
karmasik yapist denetim siirecinde yeni arayislar
ortaya g¢tkarmustir. Bu kapsamda bagimsiz denetim
sirecinin daha verimli olmast ve taraflarin
beklentilerini  karsilayabilmesi i¢in  Uluslararasi
Denetim ve Giivence Standartlar1 Kurulu (IAASB),
“Kilit Denetim Konularinin Bagimsiz Denetci
Raporunda Bildirilmesi” (ISA 701) standardint
yaymmlamigtir. Bu standarda paralel olarak Kamu
Gozetimi Muhasebe ve Denetim Standartlart Kurumu
tarafindan kilit denetim konularinin bagimsiz denetgi
raporunda bildirilmesi igeren bagimsiz denetim
standard1 701’1 yayinlamustir. Standardin
yaymlanmasi ile denetim siirecinde kilit denetim
konularmin belirlenmesi ve raporlarda belirtilmesi
siireci de baglamigtir. S6z konusu standardin
ylriirlige girdigi 2017 yilindan itibaren bagimsiz
denetim firmalarinca olusturulan denetim raporlari
(kilit denetim konular1) Borsa Istanbul imalat sektorii
6zelinde daha once yapilan akademik ¢aligmalardan
farkli olarak ii¢ yillik bir siire¢ dahilinde analiz
edilmistir. Bu yoniiyle calisgma hem kilit denetim
konularmin ii¢ yillik periyotta gelisim durumunu ele
almis hem de firma bazinda {i¢ yillik siirecte kilit
denetim konularinin bagimsiz denetim raporlarindaki
yillar igerisindeki degisimini/doniisiimiinii
karsilastirmali olarak analiz etmistir.
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1. INTRODUCTION

The independent auditor’s main goal is to collect sufficient and
appropriate evidence to provide a reasonable assurance in order to establish an
opinion and to provide information to stakeholders. (PCAOB, 1972) Audit
reports prepared in this context is a process output, and its structure and format
have not changed in Turkey for many years. (Dogan, 2018, p. 66) Global crises,
frauds, scandals, and other financial developments have made it inevitable that
the audit matter changes in content and form. This change was initiated by the
International Auditing and Assurance Standards Board and has been adopted in
many countries. Turkey has also been one of the countries to adapt to these
changes.

The efficiency and reliability of the independent audit will enhance the
reliability of the financial information/reports provided by the management of the
company. Only accuracy and effectiveness of the audit reports will meet the
assurance expected from the stakeholders on this knowledge provided by the
business administration (Karaca and Uygun 2016, p. 33) The International
Auditing and Assurance Standards Board has published the standard on the key
audit matters to increase the reliability of audit reports and make them more
transparent and explanatory. This standard requires the auditor to disclose the
most significant issues in the auditing process in the audit report (Isseveroglu,
2019, p. 50)

The change experienced by the audit process at both international and
national levels has been discussed with this study and the key audit matters for
companies operating in the Borsa Istanbul manufacturing industry have been
examined comparatively over a three-year period since 2017 when key audit
matters began to be included in independent audit reports.

2. KEY AUDIT MATTERS

The audit aims to increase confidence in financial statements (Sen, 2003,
p. 2) with the realization of the audit, stakeholders will reach transparent and
reliable reports. Although there is no debate about the necessity and usefulness
of auditing at all levels, there is always a need and expectation for innovation
regarding the implementation process and communicating.

This need has increased even more with the developments in recent years.
As aresult of the studies conducted in this context, the International Auditing and
Assurance Standards Board has published the standard for key audit matters. The
standard aims to raise the value of the inspection report by ensuring the
transparency of the audit process.

Key audit matters can be defined as the communicating of important
issues that the auditors pay attention to in the audit process according to their
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professional judgment (Bedard et al., 2014, p. 6) While determining these issues,
the following items are taken into consideration (BDS 701, p. 9);

o Areas considered to be at higher risk of "material misstatement" or
identified as being at serious risk by IS4 315 (section A19 - A22)

o Significant auditor judgments regarding areas of financial
Statements that involve significant management judgments,
including accounting estimates determined to have high estimation
uncertainty (section A23 - A24)

o The effects on the audit of significant events or transactions
occurring during the period (section A25 - A26)

Key audit matters cover the significant issues that the independent
auditor presents to the company's top management according to her/his
professional experience and within the scope of the topics determined in the
standards. These issues/findings may differ from business to business (Sayar and
Ergiiden, 2016, p. 95) The inclusion of key audit matters in the auditor's report
will provide more specific information about potential risk issues to especially
non-professional investors (Teraman and Celik, 2019, p. 52)

Before the key audit standard implementation in Turkey, the auditor's
inspections did not contain explanatory information on significant matters. With
the inclusion of the key audit matters in the reports, key issues specific to the
business began to be included in the statements under separate headings. In this
way, users benefiting from financial statements have the opportunity to make
more accurate investment decisions.

The International Audit and Assurance Standards Board listed the
benefits of including key audit matters in independent audit reports as follows
(Biger and Erol, 2017, p. 75);

e Increasing the value of the report in the eye of the users by providing

more transparency regarding the audit process,

e Revealing the points that investors and other information users focus
on by including key audit matters to the report,

e Ability to establish a closer relationship with the users of the audit
report findings and with the company management through key audit
matters,

e Improving the relationship between the auditor and the audit
commission,

e Occupational skepticism of the independent auditor may affect the
audit quality by including key audit matters in the report.

The risk that the key audit matters' inclusion in the auditor's reports can
create pressure on the auditor should not be overlooked (Dow, 2014; as cited in
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Teraman, and Celik, 2019) Besides, the disclosure risk of company information
that may be inconvenient to divulgence should also be considered.

Key audit matters should be under a separate heading in the reports, and
the explanation related to each KAM should be prepared in such a way to refer to
the explanations in the financial statements (Uzay and Koylii, 2018, p. 50) A key
audit matter notification sample included in the audit reports and evaluated in this

study is shown in Table 1.

Table 1. A Sample Key Audit Matter Statement

Key Audit Matter

The way this issue was addressed in the
audit

Impairment Testing of Goodwill and Intangible
Assets with Indefinite Lives

Anadolu Efes Biracilik ve Malt Sanayii A.S.
("Anadolu Efes") and its subsidiary, Coca-Cola
Icecek A.S. ("Coca-Cola"), has expanded their
operations with business mergers. As a result of the
business combinations, the share of goodwill and
intangible assets of Anadolu Efes in its total assets
has reached 42% in the consolidated financial
statements. The Group management performs
annual impairment testing of its cash-generating
units to which goodwill has been allocated and its
intangible assets with indefinite lives by its
accounting policies. The recoverable amount of
cash-generating sections and intangible assets with
infinite lives is determined based on the value in use.
Recoverable amount is determined based on
discounted projected cash flows using significant
management estimates, such as revenue increase,
the weighted average cost of capital, discount rate,
long-term growth rate, and inflation rate. There are
substantial estimates and assumptions used in the
impairment  tests performed by the Group
management and these assets have material
magnitude on the consolidated financial statements,
so the impairment testing of goodwill and intangible
assets with infinite lives is determined as a key audit
matter. The related disclosures containing the
accounting policies for impairment testing of
goodwill and intangible assets with indefinite lives
are disclosed in Notes 2 and 17.

The audit procedures performed include
but are not limited to the followings: *
Evaluating the appropriateness of cash-
generating units determined by Group
management, * Evaluating the Group's
budget processes in details (the basis of
estimations) and testing of principle and
arithmetical accuracy of models used for
discounted projected cash flows,
Evaluating forecasted cash flows for
each cash-generating unit comparing
with its  prior year's financial
performances, . Through the
involvement of our internal valuation
specialists, assessing the reasonableness
of key assumptions used in each cash-
generating unit, including earnings
before interest, tax, depreciation and
amortization ("EBITDA"), long term
growth rates and discount rates,

» Comparative analysis of actual results
with the initial estimations to verify the
accuracy of historical assumptions,*
Evaluating the sensitivity of the results to
the changes that may occur in the basic
assumptions in the impairment tests
carried out by the management, *
Evaluating the appropriateness of
related disclosures regarding Intangible
Assets  with Indefinite Lives and
Goodwill in Notes 17 per TFRS.

Source: Anadolu Efes Biracilik ve Malt Sanayii A.S. Independent Audit Report for year

2019.
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There is no standard pattern to follow when drafting key audit matters by
the auditor. As in the example above, the auditor includes issues he appreciates
as significant in this report under the content of the independent audit standard.

In exceptional cases where the legislation does not allow the matter to be
disclosed to the public or it is reasonably expected that the adverse consequences
of the public disclosure will exceed the public interest of the disclosure, the
auditor may decide not to communicate the matter in the auditor's report (ISA
701, par. 37)
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100 Companies a result, the study determined that

companies operating in the same
sector attach importance to particular
subjects and the auditors find similar
issues significant in the sectoral field.

Cagiran 2018 | Key audit matters Article | This study aims to conduct the content

Kalipgt, F. within the analysis of the enterprises registered in

Varicy, 1. Framework of the manufacturing sector of the BIST
Independent per 2017 audit reports data.

Auditing Standard

(ISA) 701: An
Analysis on Audit
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Reports of
Enterprises in
Borsa Istanbul

Manufacturing
Industry Sector
Karacan, S. | 2018 | Communicating Article | The research intends to evaluate the
Uygun, R. Key Audit Matters auditing reports of 62 companies
in the Independent operating in the real sector and traded
Auditor's Report - in BIST. In the study, financial
ISA 701 statement users demand the auditors
not only to express their opinions, but
also prepare business-specific reports
without adhering to standard patterns
and provide more explanatory and
specific information on the company.
Oktay, S. 2018 | Investigation of Article | This study carried out the content
Bozkurt, S. Studies in the Field analysis to define the direction of the
Sahin, B. S. of Key Audit research performed on the field of the
Matters by Content key audit matters and to raise
Analysis awareness for further studies. For this
purpose, the articles published in
Ebsco, Wiley, Jstor, and Google
Scholar databases were examined. The
study evaluated the papers in the
relevant databases in terms of the
author, journal name, year, research
methodology, data collection tools and
techniques, sample, and related topics.
Uzay, S. 2018 | Key Audit Matters: | Article | The study, aiming to determine the
Koyli, C. A Study on Borsa key audit matters the auditors attach
Istanbul importance to during the audit process
using the content analysis method, was
conducted on 181  businesses
registered in the BIST manufacturing
sector. Independent audit reports of
170 companies were examined in the
study, and 354 key audit subjects were
declared.
Velte, P. 2018 | Does Gender Article | This  paper  investigates  the
Diversity in the relationship between the percentage of
Audit Committee women on audit committees (WOAC)
Influence Key in UK firms and the auditors’
Audit Matters’ disclosures on key audit matters
Readability in the (KAM) from 2014 to 2015. The results
Audit Report? UK show that firms with a higher
Evidence. percentage of WOAC have higher
readability of KAM disclosures
Altawalbeh | 2019 | The Investors | Article | The purpose of this article is to explore
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,M. AF. Reaction to the the impact of disclosure of key audit
Alhajaya, Disclosure of Key matters on investors' decisions. For
M.E.S. Audit Matters: this aim, the study examined the
Empirical Jordanian market responses to the
Evidence from statements of key audit matters. The
Jordan results show that the Jordanian market
reacts differently.
Asbahr, K. | 2019 | Real Effects of | Article | This experimental study aims to
Ruhnke, K. Reporting Key analyze whether communicating an
Audit Matters on accounting estimate as a key audit
Auditors’ matter (KAM) can influence auditor
Judgment and judgment about the accounting
Choice of Action estimate and the corresponding action.
Ciger, A. 2019 | Key Audit Matters: | Article | This study aims to identify and
Vardar, G. A Research on analyze the most significant matters
C. Listed Firms in (key audit matters) in auditing
Kinay, B. CEE Countries and highlighted in auditors' reports of
Turkey companies in the manufacturing sector
and to determine whether there is a
divergence or convergence between
the CEE countries and Turkey.
Ciger, A. 2019 | Analysis of Key | Article | Based on the data in the auditor's
Vardar, G. Audit Matters in reports between 2009 and 2017, the
C. Independent article obtained information on the
Kinay, B. Auditor  Reports: following subjects of 500 companies
Borsa Istanbul in the BIST: the number of key audit
Example subjects, the duration of work with the
current audit firm, the number of
different audits the companies worked
with, the financial statement
presentation type, types of opinions,
previous working times and audit
network with the current audit firm.
The study aims to perform a frequency
analysis of key audit matters by
industry and audit firms.
Cagiran 2019 | Analysis of Key | Article | The study aims to explain the ISA 701
Kalipgt, F. Audit Matters in key audit matters within the scope of
the Context of the independent auditor standard by
Countries  under including examples from audit reports
ISA 701 on key audit matters of enterprises in
different countries.
Ertan, Y. 2019 | Key Audit Matters: | Article | The article covered 177 businesses
Kizik, E. Examination of registered in the BIST manufacturing
2017 Audit Reports industry to examine the key audit

of Enterprises
Operating in the
BIST

matters included in the audit report.
The study assesses the first
applications of KAM in terms of the
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Manufacturing
Sector

manufacturing sector, sub-sectors of
the manufacturing industry, and audit
firms.

Sierra- 2019 | Understanding the | Article | This study analyzed the influence of
Garcia, L. Determinants  of auditor and client characteristics on
Gambetta, the Magnitude of the magnitude and type of key audit
N. Entity-Level Risk matters (KAM) disclosed in the audit
Garcia- and Account-Level reports of the FTSE 100 companies in
Benau, M. Risk Key Audit the UK during the period 2013-2016.
A. Matters: The Case
Orta-Perez, of the  United
M. Kingdom
Gonen, S. 2019 | ISA 701 Key Audit | Declar | After examining the ISA 701 key audit
Yildirim, F. Matters: An | ation matters standard, it was aimed to
Analysis of BIST analyze inspecting the 2017 audit
Banks and reports for Banks and Private Finance
Insurance Institutions and Insurance companies
Companies registered in BIST. The analysis
revealed that “Impairment of Loans
and Receivables” is the most
significant issue for auditors in banks
and private financial institutions as
“estimates and assumptions used for
the calculation of the technical
provisions  of  insurance”  are
substantial for insurance companies.
Isseveroglu | 2019 | Key Audit Matters | Article | The article addresses the standard and
, G. In Independent communicating of key audit matters
Audit Report: by carrying out content analysis for
Analysis On insurance companies registered in
Insurance BIST regarding the importance and
Companies Listed explanations of key audit matters
In The BIST In included in the audit reports in 2017-
2017 And 2018 2018.
Uzun 2019 | Key Audit Matters | Article | The article attempts to identify how
Kocamus, in the Independent key audit matters are identified within
T. Auditor's  Report: the scope of ISA 701 key audit
Yildirim, Possible Effects matters, what issues the auditor should
G. emphasize in the report, and their
possible effects.
Sahyda, R. | 2019 | Key Audit Matters | Article | This study examines the key audit
in Enhanced matters included in the independent
Auditor’s Report: auditor's report according to the
Tracing Malaysia enhanced auditor reports, the latest
in Its First Year international auditing standards rule.
Implementation
Sarisoy, O. | 2019 | Including Key | Article | This research aimed to study the
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Kepge, N. Audit Matters in opinions of the auditing report users
the  Independent on the “Key Audit Matters” and the
Audit Report and independent audit statements exposed
Differences in to modifications. The study conducted
Expectations the Survey technique and evaluated
the data using the statistical technique.
The study determined a significant
expectation gap among the interest
groups regarding the key audit
matters.
Tas, O. 2019 | Key Audit Matters | Declar | From the data of 2017 and 2018 audit
Mert, H. in Independent | ation reports, key audit matters of publicly
Varcan Audit Reports and traded companies were analyzed and
Baskaya, a Research on interpreted by comparing them in
A. Implementations terms of scope and explanations.
Teraman, 2019 | Reflecting Key | Article | The study aimed to determine the
0. Audit Matters in effects of 701 independent audit
Celik, B. the  Independent standards on independent auditors
Audit Report: A within the scope of qualitative
Study on the Effect research.
of the Independent
Auditors
Segal, M. 2019 | Key Audit Matters: | Article | The purpose of this study is to analyze
Insight from Audit whether the latest regulation for the
Experts auditors of companies registered BIST
on communicating key audit matters
in the auditing reports increased the
audit reports transparencies, what
additional risks they are currently
facing, how the risk is managed, and
its impact on customer relationships.
Aktas, R. 2020 | Critical Audit | Article | The study examines key audit matters,
Acar, M. Matters within the which started to be included in
Perspective of independent audit reports in 2017 for
Audit Materiality the first time, in the BIST 100 index
Threshold: Borsa for the 2017-2018 period. KAM was
Istanbul Case handled individually on a company
basis, and then grouping was made
between KAM and the account items
they relate to it. Addressing key audit
matters shaping the audit process in
terms of their materiality emphasizes
the study's uniqueness.
Arzova, S. | 2020 | ISA 701 (BDS 701) | Article | The study made a content analysis of
B. Key Audit Matters: the audit reports for the companies
Sahin, B. S. Analysis of operating in the financial services field
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Financial in BIST 30, BIST 50, and BIST 100. It
Institutions in aimed to determine the significance
BIST 30, BIST 50 level between the relationship between
and BIST 100 the KAM and the elements related to
Indices the audit in these companies, and the
auditor's opinion, the audit firm, and
the number of pages.
Aytag, A. 2020 | Key Audit Matters: | Article | This study aims to identify the
Giicenme A Perpective Based strategic scheme of key audit matters
Gengoglu, on  Bibliometric and to see the longitudinal evolution of
U. Analysis key audit matters after the draft
published in 2013.
Gold, A. 2020 | Do Key Audit Article | This study empirically examines
Heilmann, Matters Impact whether the application of key audit
M. Pott, C. Financial Repoting matters in auditor reports affects the
Rematzki,J Beavior? communicating behavior of managers.
Keskin, D. | 2020 | The Effect of Article | The study aimed to examine the
A. Gender on The readability of key audit subjects under
Tutar, S. Readability of Key the ARI readability index according to
Oktem, B. Audit Matters gender differences. The study
Akgay, B. According to ARI evaluated key audit matters in the
Readability Index: independent auditor reports published
A Sectoral Review in 2018 according to the readability
index of businesses operating in the
banking, manufacturing, and
telecommunications sectors.
Kohler, A. | 2020 | The Effects of Key | Article | They investigate the impact of key
Ratzinger- Audit Matters on audit matters (KAM) in the auditor’s
Sakel, N. the Auditor’s report as required by the new ISA 701.
Theis, J. Report’s They consider investment
Communicative professionals and non-professional
Value: investors in the experiments, in which
Experimental they test the communicative value of a
Evidence from KAM section relating to goodwill
Investment impairment. Their main results show
Professionals and that if the KAM section suggests
Non-professional that already small changes in the key
Investors assumptions could eventually lead to a
goodwill impairment (KAM negative
condition), investment professionals
assess the economic situation of the
company to be significantly better in
comparison.
Shao, X. 2020 | Research on Article | This article mainly examines the

Disclosure Status
and Influencing
Factors of Key

factors that influence key audit matters
in China. It quantifies the
characteristics of KAM and researches
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Audit Matters the impact on the disclosure of key
audit matters at two levels of the firm
and the auditor.

In, C. 2020 | Key Audit Matters | Article | In this study, the effects of key audit
Kim, T. for Production-To- matters (KAMs), one of the measures
Park, S. Order Industry and recently introduced to improve

Conservatism accounting transparency in the

production-to-order industry in terms
of corporate sustainability, are
examined.

4. RESEARCH METHODOLOGY

4.1. Purpose

In an environment where even small and medium-sized businesses open to
international markets and cooperate with multinational organizations, it is an
inevitable necessity for companies to have a more transparent and reliable legal
and administrative structure. This situation becomes more significant, especially
in public enterprises. That many investors have information about short or long-
term business policies will enable them to participate more effectively in these
investment decisions. In this context, key audit subjects included in the
independent audit standard create a more transparent and reliable space for the
stakeholders. This study aimed to evaluate three-year-period key audit matters
specific to the Borsa Istanbul manufacturing sector.

4.2. Scope-Limitations

The study is limited to enterprises operating in the Borsa Istanbul
manufacturing sector. These companies included key audit matters in their audit
reports uninterruptedly in the 2017-2018-2019 periods. In this context, between
the dates of 01.06.2020-31.06.2020 when the research data were collected, 126
companies were evaluated, which added key audit matters in their audit reports
and opening their data to access via the website.

4.3. Method

In this study, the audit reports of companies in the Borsa Istanbul
manufacturing sector, that include key audit matters in their statements for the
full last three years, were examined using content analyses. Unlike previous
studies, a single table includes the each enterprises's key audit matters data of
three years in the audit reports of the companies. These periods are grouped and
interpreted separately by years. Thus, the key audit changes/improvements in the
statements within three years can be easily evaluated on an enterprise basis. The
audit reports of the organizations can be found on the relevant company's website.
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4.4. Findings
Key audit matters of the enterprises evaluated in the study are grouped by
years and given in Table 2. tangible fixed assets
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Table 2. Manufacturing Sector Key Audit Matters Frequency Analysis Between

2017 and 2019

Grouped Key Audit Matters
Company | 2017 2018 2019
Name
1-AVOD *Tangible fixed assets *Trade Receivables *Trade Receivables
Kurutulmug *Revaluation of real *Inventories *Inventories
Gida estate *Revenues *Revenues
*Inventories *Revaluation of real
estate
2- Aciselsan | *Tangible fixed assets *Tangible fixed assets | *Revaluation of real
*Revenues *Revenues estate
3- Adana *Revenues *Revenues *Revenues
Cimento *Impairment of shares *Impairment of shares | *Impairment of shares
in associates in associates in associates
4- Adel *Sales discounts *Sales discounts *Sales discounts
Kalemcilik
5- Afyon *Construction In *Depreciation *Corporate tax
Cimento Progress *Income tax deduction | deduction
*Capitalization of
financing costs
*Income tax deduction
6-Akin *Trade Receivables *Trade Receivables *Trade Receivables
tekstil *Revaluation of real *Stock impairment *Stock impairment
estate *Tangible fixed assets | *Tangible fixed assets
*Stock impairment *Revaluation of real
estate
7- Aksa *Trade receivables - *Stock impairment *Stock impairment
Akrilik Impairment *Trade receivables - *Trade receivables -
*Corporate tax Impairment Impairment
calculation
8-Alarko *Revenue *Revaluation of real *Revenue
*Inventories estate *Revaluation of real
*Trade Patables estate
*Impairment *Impairment
9- Alkim *Recoverability of trade | *Recoverability of *Recoverability of
receivables trade receivables trade receivables
10- Anadolu | *Tangible fixed assets *Hedge Accounting * Auditor transition
Cam *Revenues *Deferred tax assets *Deferred tax assets
*Provisions for
Employee Benefits
11- Anadolu | *Sales discounts *Deferred tax assets *Deferred tax assets
Isuzu *Tangible fixed assets
12- Argelik *Recoverability of trade | *Recoverability of *Recoverability of
receivables trade receivables trade receivables
*Stock impairment *Stock impairment *Stock impairment
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*Tangible fixed assets

*Tangible fixed assets

*Tangible fixed assets
*The Leases Standard

borrowing costs
*Tangible fixed assets

borrowing costs
*Tangible fixed assets

13-Aslan *Revenue *Revenue *Impairment of shares
Cimento *Impairment of shares *Impairment of shares | in associates
in associates in associates *Revenue
14- Ayes * Accounting for *accounting for *financial liabilities
inventories inventories
*Trade Receivables *Trade Receivables
*Impairment *Impairment
15- Aygaz *Financial investments *Financial investments | *Financial investments
16- Bagfas *Recognition of *Recognition of *Recognition of
Revenue Revenue Revenue
17- Bak *Investments in *Tangible fixed assets | *Tangible fixed assets
Ambalaj Progress
*Capitalization of
borrowing costs
18-Bantag *Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
*Trade Payables *Trade Payables *Trade Payables
Financial liability Financial liability Financial liability
*Trade Receivables *Trade Receivables *Trade Receivables
*Inventories
19- Bastag *Deferred tax assets *Goodwill *Tangible fixed assets
Cimento *Goodwill
*Stock purchase
20- Batigim | *Capitalization of *Capitalization of *Inventory Value

Impairment
*Deferred tax assets

21- Batisoke

*Capitalization of

*Capitalization of

*Inventory Value

transactions

*Capitalization of
borrowing costs

borrowing costs borrowing costs Impairment
*Tangible fixed assets *Tangible fixed assets | *Deferred tax assets
22-Berkosan | *Trade Receivables *Trade Receivables *Revenue
23- Bilici *Revenue *Revenue *Revenue
*Tangible fixed assets
24-Bolu *Impairment of shares *Impairment of shares | *Impairment of shares
Cimento in associates in associates in associates
*Revenue *Revenue *Revenue
25-Burgelik | Deferred tax assets Deferred tax assets *Revenue
*Revenue
26- Borusan | *Evaluation of *Revenue *Revenue
Impairment *Tangible fixed assets | *Tangible fixed assets
*Tangible fixed assets
27- Bosch *Revenue *Revenue *Revenue
Fren
28- Bossa *Tangible fixed assets *Tangible fixed assets | *Trade Receivables-
Ticaret *Accounting of merger | *Investment incentives | Impairment
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29- Brise *Revenue *Revenue *Revenue
*Trade Receivables *Trade Receivables *Trade Receivables
30- Coca- *Intangible fixed assets | *Goodwill *Goodwill
Cola *Intangible fixed *Intangible fixed
assets assets
31- Celik *Revenue *Revenue *Revenue
Halat
32- Cemas *Related party *Related party *Related party
Dokiim transactions transactions transactions
*Trade Receivables *Trade Receivables *Trade Receivables
*Trade payables *Trade payables *Trade payables
33-Cimsa *Goodwill *Goodwill *Goodwill
*Financial costs *Financial costs
34- *Revenue *Revenue *Trade Receivables
Cuhadaroglu | *Tangible fixed assets *Inventories
35-Dardenel | *Revenue *Revenue *Revenue

*Trade Receivables

*Trade Receivables

*Trade Receivables

36-Demirsag | *Trade Receivables *Trade Receivables *Revenue
*Revenue *Revenue *Trade Receivables
*Inventories *Inventories *Inventories
37-Denizli *Auditing the Auditor's | *Revenue *Revenue
Cam History and Opening *Tangible fixed assets | *Inventories
Balances *Deferred tax assets
*Deferred tax assets
*Provisions for
Employee Benefits
38-Desa *Provisions for tax *Revenue *Revenue
Deri penalties *Provisions for tax *Tangible fixed assets
*Tangible fixed assets penalties *Inventories
*Tangible fixed assets
*Inventories
39-Deva *Capitalized *Capitalized *Capitalized
Holding development costs development costs development costs
*Inventories *Inventories *Inventories
40-Diriteks *Inventories *Inventories *Management reviews
*Revaluation *Financial liabilities
41-Ditag *Revenue *Revenue *Revenue
42-Dogan *Recording of income *Recording of income | *Recording of income
Burda
43-Dogtas *Trade Receivables *Revenue *Revenue
Kelebek *Inventory Velue *Management reviews | *financial liabilities
Impairment
44-Duran *Revenue *Revenue *Revenue
Dogan *Internal control
45-DYO *Land and buildings *Land and buildings *Land and buildings
Boya *Trade Receivables *Trade Receivables *Trade Receivables
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46-Ege *Investments in *Business *Business combination
Endiistri Progress combinations and
goodwill
47-Ege *Inventories *Inventories *Inventories
Giibre *Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
48-Ege *Trade Receivables *Trade Receivables *Trade Receivables
Profil Deferred tax assets
49-Ege *Revenue *Revenue *Revenue
Seramik *Consolidated
financial statements
50-Erbosan *Foreign currency *Foreign currency *Foreign currency
transactions transactions transactions
51-Eregli *Revenue *Revenue *Revenue
Demir ve *Depreciation *Consolidated
Celik financial statements
52-Ford *Cash Flow Hedge *Cash Flow Hedge *Cash Flow Hedge
Accounting Accounting Accounting
*Warranty Provision *Warranty Provision *Warranty Provision
*The Leases Standard
53-Gediz *Trade Receivables *Trade Receivables *Trade Receivables
*Revenue *Revenue *Revenue
*Tangible fixed assets
54-Gentas *Transactions and *Transactions and *Transactions and
balances with related balances with related balances with related
parties parties parties
*Revenue *Revenue
55-Goltas Deferred tax assets Deferred tax assets *Revenue
*Revenue *Litigations
56-Gersan *Inventories *Inventories *Trade Receivables
*Tangible fixed assets *Tangible fixed assets | *Inventories
*Trade Receivables *Trade Receivables
57-Glibretas | *Trade Receivables Deferred tax assets Deferred tax assets
58-Hateks *Tangible fixed assets *Trade Receivables *Tangible fixed assets
*Trade Receivables
59-Hektas *Trade Receivables *Revenue *Revenue
*Business combinations | *Trade Receivables *Trade Receivables
*Goodwill *Goodwill *Business
combinations
60- Hiirriyet | *Intangible fixed assets | *Revaluation of real *Revaluation of real
Gazetecilik *Revaluation of real estate estate
estate *Land and buildings *Land and buildings
*Land and buildings
61- Thlas Ev | *Trade Receivables *Trade Receivables *Trade Receivables
Aletleri *Inventory Velue *Inventory Velue *Inventory Value
Impairment Impairment Impairment
* Appreciation of real * Appreciation of real * Appreciation of real
estate estate estate
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*Intangible fixed assets

*Intangible fixed

*Intangible fixed

*Revenue assets assets
*Revenue *Revenue
62- Thlas *Trade Receivables *Trade Receivables *Trade Receivables
Gazetecilik *Recoverability of the *Recoverability of the | *Recoverability of the
investment valued by investment valued by investment valued by
equity method equity method equity method
* Appreciation of real * Appreciation of real * Appreciation of real
estate estate estate
*Intangible fixed assets | *Intangible fixed *Intangible fixed
*Provision for assets assets
severance pay *Provision for *Provision for
*Revenue severance pay severance pay
*Revenue *Revenue
63- *Revenue *Revenue *Revenue
Iskenderun *Depreciation *Depreciation *The Leases Standard
Demir
64- Izmir *Revenue *Revenue *Revenue
Demir Celik | *Trade Receivables *Trade Receivables *Trade Receivables
*Tangible fixed assets
65- Jantsa *Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
*Provisions for *Provisions for *Revenue
Employee Benefits Employee Benefits
*Trade Receivables *Inventory Value
Impairment
66- *Revenue *Revenue *Revenue
Kaplamin *Trade Receivables *Trade Receivables *Trade Receivables
67-Klimasan | *Bill and keep *Bill and keep *Revenue
transactions transactions *Trade Receivables
*Revenue
68-Kardemir | *Goodwill *Inventory Value *Revenue
*Inventory Value Impairment
Impairment *Depreciation
*Investment incentives | *Tangible fixed assets
*Depreciation

*Compliance with
financial ratios

69-Karsan *Provision for warranty | *Provision for *Provision for
*Capitalized warranty warranty
development costs *Capitalized *Capitalized

development costs development costs

70-Karsu *Trade Receivables *Trade Receivables *Trade Receivables
*Inventories *Inventories *Inventories
*Revenue *Revenue *Revenue

71- *Trade Receivables *Trade Receivables *Trade Receivables

Kartonsan *Inventories *Inventories *Inventories

*Tangible fixed assets
*Revenue

*Tangible fixed assets
*Revenue

*Tangible fixed assets
*Revenue
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72-Konfrut *Inventories *Inventories *Inventories
*Revenue *Revenue *Trade Receivables
73-Konya *Trade Receivables *Provisions for *Tangible fixed assets
Cimento *Provisions for severance pay
severance pay
74-Kordsa *Revenue *Revenue *Revenue
*Business *Business
combinations combinations
75-Makine *Trade Receivables *Trade Receivables *Revenue
Takim *Revenue *Revenue
Endiistri
76-Mardin *Revenue *Revenue *Revenue
Cimento
77-Marshall | *Trade Receivables *Trade Receivables *Trade Receivables
Boya
78-Menders | *Revenue *Revenue *Revenue
Tekstil *Provisions for *Trade Receivables *Trade Receivables
severance pay *Provisions for *inventory valuation
*Tangible fixed assets severance pay
*inventory valuation
79-Nigbag *Revenue *Revenue *Revenue
80-Nuh *Revenue *Revenue *Revenue
Cimento *Impairment tests *Impairment tests *Impairment tests
81- *Doubtful trade *Doubtful trade *Expected loss
Olmuksan receivables receivables provision
*Impairment of assets *Impairment of assets
82-Orma Deferred tax assets Deferred tax assets *Revenue
Orman *Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
Mabhsulleri
83-Otokar *Provision for Warranty | *Provision for *Provision for
Otomotiv Expenses Warranty Expenses Warranty Expenses
84-Ozbal *Inventory Value *Inventory Value *Inventory Value
Celik Impairment Impairment Impairment
*Trade Receivables *Trade Receivables *Trade Receivables
85-Ozerden *Real estate valuation *Real estate valuation *Real estate valuation
Plastik
86-Parsan *Revenue *Revenue *Revenue
*Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
87-Penguen | *Real estate valuation Deferred tax assets *Tangible fixed assets
Gida *Real estate valuation
Deferred tax assets
88-Petkim *Ongoing tax reviews *Ongoing tax cases *Ongoing tax cases
89-Pmnar Et *Land and buildings *Land and buildings *Land and buildings
90-Pmar Su | *Land and buildings *Land and buildings *Land and buildings
* Accounting policy *Trade Receivables *Trade Receivables
change
*Trade Receivables
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91-Pinar Siit

*Land and buildings

*Land and buildings

*Land and buildings

92- *Trade Receivables *Trade Receivables *Trade Receivables
Politeknik *Inventory Value *Inventory Value *Inventory Value
Impairment Impairment Impairment
93-Rodrigo *Revenue *Revenue *Inventories
Tekstil *Doubtful trade *Doubtful trade *Revenue
receivables receivables
94-RTA *Tangible fixed assets *Tangible fixed assets | *Trade Receivables
Laboratuvar1 | *Trade Receivables *Trade Receivables *Inventories
Biyolojik
Uriinleri
95-Safkar *Trade Receivables *Trade Receivables *Trade Receivables
*Goodwill *Revenue *Revenue
96-Sanifoam | *Impairment in *Trade Receivables *Trade Receivables
Stinger inventories *Impairment in *Real estate valuation
Sanayi *Tangible fixed assets inventories
*Revenue *Tangible fixed assets
*Revenue
97-Saray *Revenue *Revenue *Revenue
Matbaacilik | *Inventories *Inventories *Inventories
*Financial liabilities *Financial liabilities *Financial liabilities
*Corporate Tax
Exemption Application
98- *Trade Receivables *Trade Receivables *Trade Receivables
Sarkuysan *Real estate valuation *Real estate valuation *Real estate valuation
*Financial liabilities *Financial liabilities *Financial liabilities
*Revenue *Revenue *Revenue
99-Sasa *Tangible fixed assets *Revenue *Revenue
Polyester *Revenue *Investment incentive | Deferred tax assets
*Borrowing cost *Borrowing cost
100-Say *Revenue *Revenue *Revenue
Reklamcilik | *Trade Receivables *Impairment in *Inventory Value
*Assets subject to inventories Impairment
operating lease
101-Sekuro *Tangible fixed assets *Elimination processes | *Trade Receivables
Plastik *Elimination processes *Financial liabilities *Trade payables
Ambalaj *Financial liabilities *Trade Receivables *Revenue
*Trade Receivables *Borrowing cost
102- *Subsidiary legal *Transactions with the | *Transactions with the
Silverline mergers related party related party
Endiistri
103-Soda *Inventories *Revenue *Hedging
Sanayi *Tangible fixed assets
Deferred tax assets
104-Sodas *Inventory valuation *Inventory valuation *Inventory valuation

method

method

method
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105-Soktas *Tangible fixed assets *Tangible fixed assets | *Tangible fixed assets
*Financial liabilities *Financial liabilities *Financial liabilities

106-Sénmez | *Financial investments *Investments valued *Revenue

Holding *Revenue by equity method

*Revenue

107-Sumas *Revenue *Revenue *Revenue
*Provisions for *Provisions for *Provisions for
severance pay severance pay severance pay
*Inventories *Inventories *Inventories

108-Tat *Revenue *Revenue *Revenue

Gida *Inventory Value *Inventory Value *Inventory Value
Impairment Impairment Impairment

109-Taze *Inventories *Inventories *Tangible fixed assets

Kuru Sanayi *Trade Receivables

110- *Tangible fixed assets *Tangible fixed assets | *Revenue

Temapol *Trade Receivables *Tangible fixed assets
*Revenue
*Financial liabilities
*Inventories

111-Tofas *Capitalized *Capitalized *Capitalized
development costs development costs development costs
*Provision for warranty | *Provision for *Provision for
*Receivables from warranty warranty
finance sector activities | *Receivables from *Receivables from
*Provisions for finance sector finance sector
severance pay activities activities

112-Trakya | *Auditor transition and | *Revenue *Goodwill

Cam Sanayi | opening balances *Tangible fixed assets | *Hedge accounting
*Investment incentives *Investment incentives
*Provisions

113-Tukas *Inventory Value *Trade Receivables *Trade Receivables
Impairment *Inventory Value Deferred tax assets

Impairment

114- *Revenue *Revenue *Revenue

Tiimosan *Trade Receivables *Trade Receivables

115-Tiipras *Cash flow risk *Cash flow risk *Land and fields
*Deferred tax assets Deferred tax assets

116-Tiirk *Trade Receivables *Trade Receivables *Trade Receivables

Prysmian

Kablo

117-Tiirk *Warranty provisions *Warranty provisions *Warranty provisions

Traktor *Cash flow risk *Cash flow risk
Deferred tax assets Deferred tax assets

118-Tiirk *Trade Receivables *Trade Receivables *Trade Receivables

Tuborg

119-Ulusoy | *Revenue *Revenue *Revenue

774




KAUJEASF 12(24), 2021: 753-780

Elektrik
120-Usak *Revenue *Revenue *Revenue
Seramik *Trade Receivables *Trade Receivables *Trade Receivables
*Fixed asset valuation | Deferred tax assets
121-Ulker *Fair value *Fair value *Fair value
Biskiivi *Business combinations | *Goodwill *Goodwill
*Buildings and lands *Buildings and lands *Buildings and lands
122-Vanet * Appreciation of real * Appreciation of real * Appreciation of real
estate estate estate
*Financial assets *Transactions with the | *Transactions with the
*Transactions with the related party related party
related party
123-Vestel *Cash flow *Land and buildings *Land and buildings
Viking Kagit | *Land and buildings *Land and buildings *Land and buildings
*Trade receivables *Trade receivables *Trade receivables
124-Yatas *Revenue *Revenue *Revenue
*Inventories *Inventories *Leasings
125-Yonga *Revenue *Revenue *Revenue
Mobilya *Tangible fixed assets
126-Yiinsa *Revenue *Revenue *Revenue

As seen in the table above, the capital-intensive-structure of the
manufacturing sector, the high level of tangible fixed assets, and the large volume
of the inventories reflected on the key audit matters (Uzay ve Koylii, 2018, p. 58)
Especially inventories, revenues, tangible fixed assets, and trade receivables were
frequently among the KAM of businesses. Revenue item was the most
emphasized issue among the KAM in the manufacturing sector, which is the
subject of this study. The revenue item was followed by receivables, tangible
fixed assets, and inventories. However, trade payables took a few places among
the key audit matters. ISA 701 states that when determining the KAM, it is
necessary to focus on fields, such as the material misstatement risk that shall be
evaluated based on the auditor's judgment, and issues that managements consider
in decision making.

It is observed that many companies regularly included KAM in their
statements after they were suggested to add them in the independent audit
statements. As also seen in the table above, the key audit reports of the companies
did not change much considering based on the periods. In other words, KAM
generally has consisted of similar issues, even though there have been differences
sometimes. We understand that this situation arises from the fact that most
companies have worked with the same audit companies over the years, and they
have not changed the audit companies in these periods.
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Besides the standardization and cliche expressions determined by Kavut
and Glingor (2018), in their study which they evaluate KAM in the 2017
independent audit of Borsa Istanbul companies, were also seen in this study for
the years continuing.

Key audit matters are formed in the independent audit reports, by the
auditor's communication about the most prominent issues, as proposed in the
standards. The auditor clearly explains the key audit matters and expresses the
determination process of them in the report. Thus, individuals who will benefit
from these reports can acquire an easy evaluation opportunity. For example,
inventories, frequently mentioned in key audit reports, are included in the key
audit matter heading as the risk of impairment, provision allocations, and
provision calculations. Additionally, the explanation section explains the audit
procedure for inventories in detail. Again, in the revenue that is determined to be
the most underlined issue, the revenue resource, and its inclusion in the financial
reports are emphasized, moreover the risky situations of the revenue are
underlined.

5. RESULT

With the publication of the independent audit standard 701, the key audit
matters that are started to be included in the independent audit reports are
considered as an application containing the matters regarded as significant by the
auditor, as separate headings in the statements, and an application to provide the
reliability and transparency especially needed by the users of these reports, based
on the release rationale of the standards. In this context, key audit subjects that
have been included in the independent audit reports since 2017 have been the
subject of many academic studies. In this study, unlike previous studies, the
change/transformation of key audit matters over the years has been examined in
a three-year-period since the year of the first published report.

In the study, the key audit reports of 126 companies from the Borsa
Istanbul manufacturing sector, including key audit matters in their statements in
the last three years, and accessed through the official websites, were grouped by
years and presented in a single table.

The necessity and importance of the independent audit process emerge
with the financial crises experienced in the world and our country, bankruptcies,
accounting cheats. The addition of key audit matters to audit reports, as a separate
heading alongside the classical audit, resulted in a rapid and reliable introduction
of the subjects to be focused on the enterprise. This result has enabled these
reports to be more functional and reliable, also attract more attention. These
reports include the communicating of the most significant issues by the auditor
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during the audit and then their presentation to the business top management,
according to the standard.

Although there are deficiencies every year in general, it was observed
that the independent audit reports regularly included KAM following the
publication of the standard, outside exceptional cases. Within the context of this
study, if there was any deficiency or an inaccessibility situation for even one year,
the enterprise was not assessed evaluated. When the KAM communicated in the
independent audit statements were examined, it was seen that the issues such as
revenue recognition, inventories, trade receivables, tangible fixed assets, deferred
tax assets, impairments, financial liabilities, goodwill, and provisions were the
most frequently reported issues. Another interesting point in KAM was that key
audit matters did not change much for the companies in different years, outside
exceptional cases. The KAM of the studied enterprises were highly similar for
2017-2018 and 2019. This situation may cause the standard to divert from its
purpose requiring KAM to be included in audit reports. Of course, for a company,
the same subject can remain the most prominent issue for years. Revenue,
inventories, and trade receivables are good examples of this situation. However,
repeating the same expressions in the reports can decrease the function and
significance of the KAM.

It was considered that audit of the same independent auditing companies
on many of the companies for years, was effective in this consequence. If the
audit firm is changed later, the KAM is also seen to differ. For instance, Aciselsan
company was audited by different auditors for the final two years, and this
situation emerged in key audit reports. A similar situation happened at Bossa
company. Different auditors inspected this company for the latest two years, and
they preferred to observe distinct key audit matters. It was observed that 19
companies among the subject companies worked with different audit firms over
the years, and through this change, their KAM included in the reports differed. In
this case, it is seen how decisive the auditor's judgment is in identifying KAM,
and this determination reflecting on the statements.
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1. INTRODUCTION

The participation of women employees in the labor force, which is an
important factor in sustainable economic development, is of great importance for
the development of both microeconomic and macroeconomic policies of
countries. Despite the importance of women's employment, it is seen that the
place of women in the economic structure in our country is lower than that of
men. The incompatibility of the qualitative skills of women, especially in the
process of entering the working life, and the conditions of entry to the labor
market can be counted among the important reasons why women are lower than
men in total employment in Turkey. In addition, factors such as the
incompatibility between two different lifestyles in the migration from the village
to the city, the level of education, the high number of children, and the layoffs in
times of economic crisis play a retarding role in the change of this process.

However, it is thought that the positive policies pursued by both public
and private sector representatives towards women's employment and the decrease
in the "role difference" thoughts between gender discrimination in the country are
effective in the increase in the number of women in working life day by day.

According to the “Gender Gap 2017 Report” of the World Economic
Forum, it is stated that there is a 32% difference between women and men in
terms of both basic needs, opportunities encountered and the resulting gains.
Although this gap has largely closed in basic areas such as education and health,
it is seen that the gap continues especially in the areas of participation in the
economic process and influence in political decisions (Ministry of Development,
2018: 1). Factors such as eliminating the sectorial distinction between genders in
employment, developing central government social policies and local
government practices to increase women's employment, increasing incentives to
increase women's entrepreneurship, and providing necessary trainings to improve
their competencies in the labor market play a major role in reducing this gap.

Women employees are individuals who cannot be at the forefront of the
society but have a significant impact on the development and progress of the
society. The more productive and active women play a role in society, the more
the social development process will increase. For this reason, the participation of
women in economic life is of great importance in terms of the emancipation of
labor force in social and economic development. In addition, this role undertaken
by women will also enable them to change their social status by giving them a
separate identity in the society (Karabryik, 2015: 240).

When women are faced with the desire to contribute to the economic
situation of the family and to have a say in the administrative sense by destroying
the traditional patterns existing in the society, by not accepting the role of mother
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or wife in the social context, they have to overcome many individual and social
obstacles (Karatepe and Aribag, 2015: 8). Such obstacles, which are evaluated
within the scope of gender and role inequalities, are frequently encountered in
business life as well as in daily life. There are obstacles that prevent them from
taking part in business life and even being promoted, which are expressed as
"glass ceiling syndrome" in the field literature, especially for women in business
life.

Glass ceiling is a syndrome that prevents women from being preferred
and progressed in managerial areas, especially when compared to the total
number of women in the workforce (Mordi et al., 2011; Kolade and Kehinde,
2013: 79). They are invisible artificial barriers that prevent women from reaching
higher positions within organizations. This is why women must overcome
isolation, gender stercotypes and performance pressures in order to be a
successful manager (Akpinar-Sposito, 2013: 489). The fact that companies
cannot hold senior management positions due to these obstacles in front of
women causes other problems in terms of their representation in company boards
of directors. The fact that the insufficient number of female managers in the
boards of directors, which constitutes the managerial decision mechanism of the
companies, brings “the glass ceiling syndrome” to mind (Sahin et al., 2018:
1149).

Despite the efforts made in democratization movements in our country,
it is seen that the position of women in the processes of authority, responsibility
and participation in decisions is not at the desired level. This shows us that women
do not have sufficient administrative and political effectiveness (Karatepe and
Aribas, 2015: 9). However, we can say that various studies and developments
have been experienced in our country, especially since 1995, in order to adapt to
the changing new world order (Tung et al., 2015: 12). Foremost among these, the
elimination of reservations made by the "Convention on the Elimination of All
Forms of Discrimination Against Women" (CEDAV) adopted by the United
Nations in 1979, inclusion in the 1995 Beijing Declaration and action plans, the
establishment of the Ministry of Family and Social Policies in 2011 and the fact
that its managers were selected from women are among the positive
developments towards this process. In addition, researching the effectiveness of
women executives in the boards of companies in the strategic and operational
decisions of companies in recent studies (Carter et al., 2003; Arosa et al., 2010;
Lanis & Richardson, 2011; Ertimur et al., 2010) has also enabled the elimination
of the legal deficiency in this issue. Despite the adoption of a moderate transition
process to the legislation including the corporate governance codes that have been
put into practice since 2003, the fact that many principles were not followed in
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the reports published on the results necessitated the need for legal arrangements
regarding this process. In this context, it can be stated that the change in the
"Corporate Governance Principles" communiqué in Turkey in 2012 and the
statement of "at least one female member in the board of directors", and its
inclusion as a recommendation in the Turkish Commercial Code (Sahin et al.,
2018: 1148) allow women to overcome the glass ceiling syndrome they have
experienced to some extent. Corporate governance can be expressed as a
managerial process that determines the management of companies and their
shareholders, the board of directors, the relations between managers and other
stakeholders who are in relationship and expectation, and includes the rules for
protecting the rights of all the elements in the company, especially the
shareholders (Meydan and Basim, 2007: 49). In other words, corporate
governance means the rules that regulate the relationship between company
management and shareholders and stakeholders (Aktan, 2013: 152).

The corporate scandals encountered around the world in recent years
have turned all the attention to the corporate governance principles, which
constitute the basic content of the management, and specifically to the company's
board of directors (Arslantas, 2012: 2). The boards of directors are among the
most important corporate governance mechanisms that will ensure that company
executives behave in a way that takes into account the interests of the
shareholders holding company shares (Atilgan, 2017: 316).

Research on the effectiveness of boards considering the stakeholder
perspective and based on classical corporate governance theories, argues that
board members and managers of companies have wider responsibilities besides
increasing shareholder share value and protecting the interests of the owners (De
Andres et al., 2005; Kouaib et al., 2020). Financial scandals and moral losses in
recent years have put corporate boards under increasing pressure to recognize the
need for monitoring and to respond to societal obligations. In this sense, it is
emphasized that the duties of the boards of directors are no longer limited to
maximizing shareholder value, but also to address the increasing concerns about
sustainable performance practices in institutions (Buallay et al., 2020:4; Rao and
Tilt, 2020: 63). In this context, it is of particular importance for the
implementation of a successful corporate governance to design the structures of
the board of directors that will align the interests of the shareholders and
stakeholders of the companies with each other; because in the studies in the
literature on the subject, the structure and characteristics of the board of directors
come to the fore as factors affecting company performance (Anderson and Reeb,
2004: 221).
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Modern boards of directors have to monitor and oversee the performance
and activities of top management in order to best protect and evaluate the interests
of the company's shareholders (O’Connell and Cramer, 2010: 387). In their audit
assignment, boards use their time and resources to monitor firm performance and
the behavior of senior managers (Martinez and Alvarez, 2020: 1252). In addition,
the boards of directors also undertake duties such as developing company
strategy, implementing these strategies in the best way, and establishing solid
relations with the external environment. When the contents of these duties are
analyzed, it can be seen that the boards of directors have a direct impact on the
financial and value performances of the companies (Karayel and Dogan, 2014:
76). The fact that various scandals have occurred in certain periods in the boards
that have undertaken such important tasks, as stated above, has led to the criticism
of their structure, features and their effects on company performance (Hsu & Wu,
2014) and questioning its homogeneity. On the other hand, according to the
estimation results of the model in the study conducted by Erhardt et al. (2003) for
127 large companies in the USA in 1993, it was determined that the performance
of the companies increased and a positive effect emerged as a result of the
increase in the diversity in the boards of directors of the companies (Dogan,
2018:134). It is seen that women's participation in company management is
effective in terms of motivation and role model, as well as providing performance
and economic contributions. It should not be forgotten that they can set an
example for other women by being a role model with their knowledge and
experience, creating a friendly atmosphere, helping to increase the image and
reputation of the company, and taking place in the senior management and even
on the board of directors (Arioglu, 2014: 19).

The low representation of women in the board of directors has brought
about certain discussions. Recent studies reveal that gender diversity in boards of
directors has a positive effect on the financial performance of companies. In the
study of Carter et al. (2010: 399) it is argued that the increase in gender diversity
in the board of directors will increase the independent behavior of the board. The
main reason is that female board members tend to ask questions that male
members cannot (Carter et al., 2003: 37). In addition, the fact that women
members create different perspectives due to their degree of preparation for board
meetings, their professional profiles and collaborative excellence will ensure a
better quality of discussions in the board (Liu et al., 2014: 169). In the gender-
diverse board of directors, female members also add a different perspective to the
decision-making process, helping to understand the complexities in the business
environment. They can contribute positively to the value of the company by
improving the image of the company and therefore the behavior of the customers
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and the performance of the company (Smith et al. 2006; Campbell and Vera,
2010: 43). Since gender diversity on the board is seen as supporting family life,
empowering women and advancing flexible working arrangements, it will also
help the firm gain positive social acceptance (Francoeur et al., 2008). Women's
ability to build relationships (Dargnies, 2012), their ability to make the firm
important to female customers and the workforce (Liu et al., 2014), their expertise
in human resources and advertising (Balasubramanian and Anand, 2013) can
make female board members an invaluable asset for companies (Chauhan and
Dey, 2017: 26).

Studies on the number of women on the board of directors, company
performance and the added value it produces are based on two theories. The first
of these theories is the agency theory and the other is the resource dependency
theory (Jermias and Gani, 2014: 137; Chauhan and Dey, 2017: 26). The main
element in agency theory is based on balance. Accordingly, there must be a
balance between the independent members of the board and the non-independent
members. Therefore, it is argued that since the external and independent members
will not be under the influence of the chairman of the board of directors and other
members, it will enable them to monitor senior managers and their activities more
effectively, and this will positively affect the company's performance and market
value (Shoham et al., 2020: 2; Jermias and Gani, 2014: 137).

According to resource dependency theory, the main goal of organizations
is to maintain their existence. The fulfillment of this aim can only be achieved by
providing a competitive advantage that can cope with the environment, creating
and developing new resources and capabilities suitable for the ever-changing
conditions of competition and choosing strategies to obtain appropriate resources
(Caligkan, 2017: 225). In addition, the theory states that the organization is not
only a passive social structure that has to adapt to its environment, but also a
social structure that affects its environment with the moves it makes to reach the
resources it needs in order to survive (Atilgan, 2017:319). Therefore, it is argued
that one of the important functions of the company's board of directors is to
provide critical resources such as advice and consultancy to increase the
legitimacy of the company (Wang et al., 2020: 3). The inclusion of independent
members in the structure of the board of directors will be beneficial for
establishing external links with the company, providing information
communication, and providing resources that provide support in different
subjects and fields. For this reason, it is argued that the board of directors can
work more independently by increasing diversity in the board of directors (Ocak,
2013:109). Resource dependency theory, with a similar idea to the agency theory,
argues that the number of independent members in the company's board of
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directors is high, and argues that this will make a positive contribution especially
in relations with actors outside the company (Atilgan, 2017:319). Another feature
of the resource dependency theory is that the diversity in the company's board of
directors will facilitate access to critical resources that are important for the
company, especially in obtaining resources from the external environment, and
will positively affect the financial performance and added value of the company
by reducing transaction costs and environmental uncertainties (Hillman et al.,
2000: 237-238).

As stated above, in addition to the contributions of gender diversity
boards to company value and financial performance, empirical evidence based on
agency theory also shows that gender diversity in the board of directors has a
positive, negative or insignificant effect on firm performance and market value
(Adams and Ferreira, 2009; Carter et al., 2010; Chapple and Humphrey, 2014;
Talavera et al., 2018). In addition, scientists state that the excess of gender
diversity in the board of directors can lead to possible conflicts in board meetings,
which may have negative effects on board compliance, thus hindering the
performance and competitive advantage of companies (Jurkus et al., 2011; Post
and Byron, 2015; Triana et al., 2014). In particular, not allowing women on some
boards the power they need to make effective decisions can lead to poor
performance. Thus, diversity is a double-edged sword that can hinder or enhance
strategic change and performance (Tasheva and Hillman, 2019: 760). Although
there are such opinions in the literature, including gender diversity in the board
of directors, that is, the number of female members being in equal balance with
the number of male members, will allow the formation of a more balanced board
structure and increase the independence of the board of directors. This will cause
the decisions to be taken in the board of directors not to be taken on behalf of any
person or group (Dogan, 2018: 133).

In a rapidly globalizing world, the management function becomes even
more difficult and complex when companies turn to new business areas or
markets outside of their core business or existing markets. The structure, size and
composition of the company's board of directors may vary depending on the
company, sector and country, both due to the legal obligations that bind the
company management and some reasons originating from the companies. In this
context, it is natural to expect the quality, quantity and gender distribution of the
company's boards of directors to have a positive or negative impact on their
financial performance; because it has extensively studied the composition of the
boards of directors elected by the company's sharecholders and the effects of this
composition on firm performance (Ozen and Yilmaz, 2016: 456).
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The survival of companies operating in accordance with free market
economy conditions is closely related to maximizing financial criteria such as
profitability, liquidity, growth, added value and firm value. High financial
performance increases the interest of both investors and relevant stakeholders in
the company (Ozen and Yilmaz, 2016: 456). In this context, financial
performance indicators are one of the most important criteria that managers,
stakeholders, investors, analysts or academic researchers use when determining
company performance. In addition, financial performance criteria are among the
important determinants in order to compare both the position of the company in
the sector and other companies on the basis of common data (Aslantas and
Yilmaz, 2020: 330).

In this study, which we have conducted based on the above ideas about
the structure of the board of directors, we examined the data of 126 companies
by applying multiple regression analysis method to seek an answer to the question
of whether the distribution of women in the board of directors of companies in
the manufacturing sector, which are members of BIST, has an effect on firm
performance. Both profit-oriented and value-oriented measures were used as
financial performance variables. ROE (Return on Equity) and ROA (Return on
Assets) were taken as profit-oriented variables, while MVA (Market Value
Added) and EVA (Economic Value Added) were taken as value-added variables.

2. LITERATURE REVIEW

When the domestic and international literature is examined, the effect of
diversity in the company's board of directors and female managers on company
performance has been evaluated in terms of various criteria. These criteria are as
follows:

In their study, Farrell and Hersch (2005) examined the effect of diversity
in the board of directors of companies and the effect of female managers on the
corporate management and financial performance of businesses. As a result of
the literature review they conducted for this purpose, Farrell and Hersch observed
that female managers have many positive characteristics in terms of value
judgment, tendency towards risks and decision-making compared to their male
colleagues, and that they tend to serve on the boards of companies with better
performance. Adams and Ferreira (2009) examined the effect of female managers
on the financial performance of firms in the study they conducted in companies
operating in various sectors in the USA. As a result of their analysis, it was
determined that there is a positive relationship between gender diversity and
profitability. However, they stated that the fact that women are on the board of
directors has a significant impact on the value of the firm.
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Wang and Clift (2009) examined the relationship between gender
diversity, the percentage of women on the board of directors, and the financial
performance of firms, using various data from the top 500 companies operating
in Australia. They found that large firms tend to have relatively more female
managers and that gender diversity does not have a significant effect on firm
performance. Darmadi (2010) examined the relationship between gender
diversity in the board of directors and financial performance by using 2010 data
of companies traded on the Indonesian stock exchange. According to the findings
obtained from the analyzes, a positive relationship was determined between the
ratio of female members in the board of directors and profitability. In their study,
Julizaerma and Sori (2012) analyzed the relationship between gender diversity in
the board of directors and firm performance by using various data of companies
operating in Malaysia for the period 2008-2009. As a result of the analysis, it was
revealed that there is a positive relationship between gender diversity and firm
performance and profitability.

Ocak (2013) analyzed the relationship between the ratio of women in
company management and their financial performance, using the data of 101
companies operating in Turkey for the period 2008-2012. According to the
research findings, it was determined that ROA, as an indicator of financial
performance, increased as the proportion of women in the company's board of
directors increased. On the other hand, a negative relationship was observed
between the fact that the CEO/General manager of the company is female and
ROA as an indicator of financial performance. Karayel and Dogan (2014)
examined the relationship between gender diversity in the board of directors and
financial performance by using the data of companies that are consistently
included in the BIST 100 index during the 2009-2012 period. According to the
results of the statistical analyzes, there was no significant relationship between
the ratio of women in the company's board of directors and ROE and Tobin's g.

Low et al. (2015) examined the effect of female ratio on the profitability
of the board of directors of 5,503 companies operating in Hong Kong, South
Korea, Malaysia and Singapore. After the analysis of the researchers, it has been
determined that female managers have a positive effect on firm profitability.
Another finding of the study is that the effect of female managers on financial
performance is higher, especially in countries where women's labor force
participation is limited, while it is lower in other countries. Garcia et al. (2015)
analyzed the effect of board diversity on financial performance in banks in terms
of gender and nationality factors. They analyzed the 2004-2010 data of 159 banks
from 9 different countries, including Canada, France, Germany, Italy, the
Netherlands, Spain, Sweden, the UK, and the USA. According to the results of
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the research, it has been determined that gender diversity has a positive effect on
the financial performance of banks, while national diversity has a negative effect
on financial performance.

Otluoglu et al. (2016) examined the relationship between gender diversity
and financial performance in the board of directors of 49 companies included in
the BIST 100 index during the 2010-2015 period. As a result of the analysis, it
was seen that the presence of female members in the board of directors has a
positive role on ROE and Tobin's q, and the proportion of women in the board
has a positive role on ROA and cash flow. Chauhan and Dey (2017) examined
the effect of female managers (female ratio, having at least 1 woman, 2 or more
women) on firm performance in 3.000 companies operating in both the National
Stock Exchange of India and the Bombay Stock Exchange during 2002-2014. In
the study, it was concluded that female managers do not make a significant
contribution to the financial performance of the companies.

Wiengarten et al. (2017) examined the impact of personal characteristics
of those appointed as corporate sustainability managers on financial performance.
In the study, profitability ratios of 123 companies were analyzed with various
variables covering the 2004-2012 period. As a result of the analysis, it has been
determined that the managers related to corporate sustainability have a positive
effect on the profitability of the company. Another finding obtained in the study
is that there is a positive relationship between the competence of female managers
and financial performance, especially in corporate sustainability. In the study of
Atilgan (2017), the relationship between the number of board members, the ratio
of independent board members, the ratio of female members in the board of
directors and financial performance were examined by using data from the period
2011-2016 of 293 firms traded in BIST. As a result of the analysis, it has been
revealed that there is a negative relationship between the ratio of female members
in the board of directors and financial performance.

Conyon and He (2017) tested the relationship between firm performance
and gender diversity on the board of directors using data from more than 3,000
US firms for the period 2007-2014. According to the analysis findings, it was
understood that the fact that women are in the board of directors and their
percentage in the board affect the financial performance positively. It has been
determined that the effect of gender diversity in the board of directors on market
and accounting performance is heterogeneous. It has been determined that female
managers have a stronger effect in companies with high financial performance.
Ghosh and Ansari (2018) examined the relationship between board size, gender
diversity, and financial performance using various data from 1,263 cooperative
banks operating in India for 2012. As a result of the analyzes made, it has been
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determined that the various characteristics of the board of directors do not affect
the financial performance; however, the gender diversity in the board of directors
partially contributes to the financial performance. In their study, Green and
Homroy (2018) examined the various characteristics of the board of directors of
177 companies operating in Europe and the effect of female managers on
financial performance. In their analysis, it was revealed that the gender
information of the children of the CEOs of the companies was taken as a factor
in the appointment of women to the company management, the participation of
female managers in the board of directors had a positive effect on financial
performance, and this situation had a positive effect on the profitability of the
company.

Owen and Temesvary (2018) statistically tested the relationship between
financial performance and gender diversity in the boards of directors using data
from 87 banks operating in the USA covering the years 1999-2016. In the
empirical findings obtained from the analyzes, it has been seen that the effect of
gender diversity of the board of directors on the financial performance of the
banks is not linear and the high number of women on the boards of directors has
a positive effect on the financial performance. It is possible to summarize the
above-mentioned field studies in general as follows: In the studies conducted by
domestic researchers on gender diversity in the board of directors, the presence
of women in the board of directors and the ratio of women, and the presence of
women in the board of directors abroad, the rate of women, the presence of at
least 1 woman, and the presence of 2 or more women are taken as independent
variables. ROE, ROA and Tobin's q were taken as dependent variables.

In our study, presence of women in the board of directors, ratio of
women, presence of at least 1 woman, presence of at least 2 or more women, and
absence of at least 3 or more women were taken as independent variables. Both
traditional (ROA and ROE) and value-oriented (EVA and MVA) financial
performance measures were taken as the dependent variable. It is possible to say
that this differentiates our research from previous empirical studies (especially
domestic) and will contribute significantly to the field literature.

3. DATASET, HYPOTHESES AND METHOD

This study includes companies in the manufacturing sector that took part
in the BIST continuously between 2010 and 2017. The research consists of 8,064
data observations in total (8 years) for our final sample, 126 unique firms. The
data of the variables used in the study were obtained from the Finnet
(www.finnet.com.tr), the Central Bank of the Republic of Turkey and the official
website of the Public Disclosure Platform (PDP). Table 1 lists the variables used
in the study and their explanations.
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Table 1: Variables Used in the Study and Their Explanations

Variable Explanation

Woman (%) Ratio of female executives in the board of directors

Woman >=1 Dummy variable is 1 for companies with at least 1
woman on the board; otherwise it is 0.

Woman >=2 Dummy variable is 1 for companies with 2 or
more women on the board of directors; otherwise
itis 0.

Woman >=3 Dummy variable is 1 for companies with 3 or
more women on the board of directors; otherwise
itis 0.

Ln(Board Size) Natural logarithm of board size

Ln(Firm Size) Natural logarithm of total assets

Leverage Ratio of total debt to total assets

Return on Assets (ROA) Ratio of period-end net profit to total assets

Return on Equity (ROE) Ratio of period-end net profit to total equity

TA Total Assets

MVA/TA Ratio of Market Value Added to Total Assets
MVA= (Total Number of Shares in Circulation x
Share Closing Price) - Book Value of Equity)

EVA/TA Ratio of Economic Value Added to Total Assets

[EVA= Operating Profit x (1-Corporate Tax Rate)
- (Invested Capital x Weighted Average Cost of
Capital)]

The EVA performance measure was calculated
according to the method used by Horasan and
Yilmaz (2019) in their studies.

The independent variable, dummy variable, control variable and
dependent variables used in the study are as follows:
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Independent variable = Woman %
Dummy variable = Woman >=1
= Woman >=2
= Woman >=3
Control variable = Ln(Board size)
= Ln(Firm size)
= Leverage
Dependent variable =ROA
=ROE
=MVA/TA
=EVA/TA

Based on the above data, the hypotheses of the research were established
as follows:

Hy = The effect of the presence of women on the company's board of
directors on profit and added value is not significant.

H; = The effect of the presence of women on the company's board of
directors on profit and added value is significant.

In the study, some descriptive statistics of the variables were primarily
included. Then, whether the independent variable and dummy variables have an
effect on the dependent variables were tested with the regression analysis method
in order to test the hypotheses established above. As can be seen in Table 1, the
calculated MV A and EVA values of the companies were divided by Total Assets
(TA-Total Assets) and their standardized values were used in the regression
analysis.

4. FINDINGS

4.1. Descriptive Statistics

In this part of the study, the distribution of female members in the board
of directors of companies by years and descriptive statistics about the dependent
variable, independent variable, dummy variable and control variable in the
research are included. The values of the number of female members and company
distribution are given in Table 2.
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Table 2: Number of Female Members and Distribution by Number of Companies

) Number of Female Members

Year . an .
Distribution 0 1 2 3 4 5 6

N 61 34 17 10 4 0 0
2010 % 4841 2698 1349 794 317  0.00 0,00
2011 N 58 34 19 11 3 0 1

% 46.03 26.98 8.73 2.38 0.00 0.79
2012 N 53 45 16 10 1 1 0

% 42.06 35.71 12.70 7.94 0.79 0.79 0.00
2013 N 57 47 13 8 1 0 0

% 4524 37.30 10.32 6.35 0.79 0.00 0.00
2014 N 54 44 21 7 0 0 0

% 42.86 34.92 16.67 5.56 0.00 0.00 0.00
2015 N 54 44 21 7 0 0 0

% 42.86 3492 16.67 5.56 0.00 0.00 0.00
2016 N 53 40 21 11 1 0 0

% 42.06 31.75 16.67 8.73 0.79 0.00 0.00
2017 N 56 36 24 10 0 0 0

% 4444 28.57 19.05 7.94 0.00 0.00 0.00

Total 446 324 152 74 10 1 1

% 4425 32.14 15.08 7.34 0.99 0.10 0.10

According to the results in Table 2, it was determined that 44.25% of the
companies did not have any women on the board of directors during the 2010-
2017 review period. It was observed that 32.14% of the companies have 1
woman, 15.08% of the companies have 2 women, 7.34% of the companies have
3 women, 0.99% of the companies have 4 women, and 0.10% have 5 and 6
women. In addition, it is seen that the period in which the enterprises that do not
have any women on the board of directors were the highest in 2010 (48.41%) and
the least in 2012 (42.06%). Based on this result, it is possible to say that BIST
manufacturing companies keep the participation of female managers in the board
of directors where strategic decisions are taken at a low level. Figure 1 gives the
total number of women on the board of directors of 126 companies by years.
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Figure 1: Total Number of Women in the Board of Directors by Years

140

120

115 123 116 119 114
101 107 107

100
80
60
40
20
0

2010 2011 2012 2013 2014 2015 2016 2017

As seen in Figure 1, 2011 was the year in which 126 different companies
had the highest number of female members on the board of directors. It is
followed by 2016, 2012, 2010, 2014 and 2015, 2017 and 2013, respectively. The
annual average of female members per company was calculated as 0.91 in 2010,
0.98 in 2011, 0.92 in 2012, 0.80 in 2013, 0.85 in 2014 and 2015, 0.94 in 2016,
and 0.91 in 2017. The average values of the ratio of female members in the boards
of directors of companies in the period of 2010-2017 are as in Figure 2.

Figure 2: Proportion of Female Members
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When Figure 2 is examined, the average rate of female members on the
board of directors of companies was the highest in 2016, followed by 2017, 2011,
2010, 2014, 2015, 2012 and 2013, respectively. During the 8-year review period,
the average of female members was 12.02%.
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The results of the descriptive statistics of the variables used in the
analysis part of the study are also presented in Table 2.
Table 2: Summary Statistics of the Variables Included in the Analyzes

Variable N Minimum Maximum Mean Standard Deviation
Number of women 1008 0 6 0.895 1.003
Board size 1008 3 15 7.731 2431
Woman % 1008 0.000 0.750 0.120 0.140
ROE 1008 -1.857 0.861 0.050 0.228
ROA 1008 -0.541 0.372 0.035 0.086
MVA/TA 1008 -0.899 3.125 0.246 0.532
EVA/TA 1008 -2.783 3.052 0.024 0.568
Firm size 1008 14.853 24.365 19.696 1.613
Leverage 1008 0.0497 1.708 0.498 0.224

According to the average values reported in Table 2, the number of
female members per company in the 8-year period was 0.895, the size of the
board of directors was 7.731, and the rate of female members was 12%. When
the average financial values of the companies are examined, it has been
determined that the ROE ratio is 5%, the ROA ratio is 3.5%, the MVA/TA ratio
is 24.6%, the EVA/TA ratio is 2.4%, the firm size is 19.969, and the debt leverage
ratio is 49.8%.

4.2. T-Test Results

Table 3 shows the means of the values, the difference between the means,
the t statistical value, and the p probability values showing whether this is
significant or not, for the companies with and without female directors on the
board of directors in the 2010-2017 period.

Table 3: Comparison of Companies with and Without Women on the Board of

Directors
Mean of Mean of
. companies with companies Mean t p

Variable . .

no women on the with women on  difference value value

board the board
N 445 563
Board size 1.955 2.032 -0.077 -4.026 0.000"***
ROE 0.048 0.051 -0.003 -0.210 0.834
ROA 0.028 0.040 -0.012 -2.303 0.022™
MVA/TA 0.247 0.246 0.001 0.028 0.978
EVA/TA 0.022 0.025 -0.004 -0.105 0.916
Firm size 19.551 19.811 -0.261 -2.554 0.011™
Leverage 0.507 0.490 0.017 1.198 0.231

The symbols ***_ ** * indicate significance at the 1%, 5% and 10% level. The explanations of the
variables are presented in Table 1.
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In Table 3, the Independent Sample T-Test was used to determine the
difference between the values of companies with and without women on the
board of directors and to determine the significance of this difference. The
average values obtained according to the status of being or not a woman in the
board of directors in Table 3 and the p statistical results representing the
significance level of the difference between these values are interpreted as
follows.

The difference between the mean size of the board of directors of
companies that do not have women on the board of directors and those with
women on the board of directors was found to be 1% (t=-4.026, p=0.000). The
difference between the ROA mean was 5% (t=-2.303, p=0.022), and the
difference between the asset size mean was 5% (t=-2.303; p=0.022). In other
variables, the difference between the mean values was not significant at any level.
These comparisons show us that the choice of companies to nominate talented
female executives may be affected by the characteristics of the firm, that the share
of female executives on the board of directors of large firms is more pronounced
than that of small firms, and that the average ROA and board size of firms with
women on the board are higher and more significant.

4.3. Multiple Regression Analysis Results

Multiple regression analysis was used to test whether the proportion of
women in the board of directors, the presence of women, and the presence of 2
or more women managers have an effect on firm performance. Our multiple
regression model is set up as follows.

(firm performancei;) = Pot+piwoman;+B.control variables;ctpit

In the model, i represents the firm, t time, Bo represents the constant
coefficient, B; represents the coefficient of the independent variable, 3, represents
the coefficient of the control variable, and p represents the error term. ROE, ROA,
MVA/TA and EVA/TA company performance, percentage of women on the
board (% female members), having at least 1, at least 2 and at least 3 and more
women (puppet women), board size and company size are included in the model
as a control variable. The statistical results of 16 different multiple regression
models analyzed with the linear method are presented in Table 4, Table 5, Table
6 and Table 7.
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Table 4: Company Performance Analysis by Percentage of Women in the
Board of Directors (%)

ROE ROA MVA/TA EVA/TA

Coeff. t value Coeff. tvalue Coeff. tvalue  Coeff. t value
Female 061 1260 0.000 20.001  -0.073 -0.608  0.187 1.463
ratio (%)
];‘Z’:rd 0.019  0.727 -0.005 -0.549  0.124  1.901 -0.030 -0.431
Firmsize 0.039  7.975"" 0017 10369 0.015  1.198""  -0.060  -4.605™"
Leverage -0.238  -7.809™  -0.184  -18.175" 0225  2.959™*  0.058 0.725
C 20.632  -7443° 0197 -6.960"" -0393 -1.856"" 1.204 5.375""
R? 0.144 0.324 0.018 0.037
Adjusted 0.141 0.321 0.014 0.033
F 42.278 120.139 4.571 9.558
P 0.000" 0.000"" 0.001"" 0.000""
D-W 1.965 1.988 1.920 1.992
N 1008 1008 1008 1008

The symbols ***_ ** * indicate significance at the 1%, 5% and 10% level. The explanations of the
variables are presented in Table 1.

According to Table 4, which includes the statistical values obtained from

the analysis results of the effect of the ratio of women in the board of directors of
126 companies on the financial performance variables in the 2010-2017 period,
the effect was not significant. In other words, we concluded that the rate of
women in the company's board of directors did not affect the profit and value
added variables within the scope of the analysis. Independent variables explain
ROE as 14.4%, ROA as 32.4%, MVA/TA as 1.8%, and EVA/TA as 3.7%.
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Table 5: Company Performance Analysis with At least 1 Female Member in the
Board of Directors

ROE ROA MVA/TA EVA/TA

Coeft. t value Coeft. t value Coeff.  tvalue Coeff.  tvalue
Women>=1 -0.013  -0.970 0.005 1.196 -0.011  -0.326 0.024 0.665
Board size 0.023  0.863 -0.006 -0.659 0.128 1.948" -0.038  -0.547
Firm size 0.040  8.156™  0.017 10.403™"  0.015 1.270 -0.062 -4.782""
Leverage -0.239  -7.829""  -0.184 -18.162""  0.224 2,950 0.060 0.743
C -0.652  -7.851™"  -0.197 -7.1317° 0418 -2.018™ 1.270  5.783™"
R? 0.144 0.325 0.018 0.035
Adjusted R? 0.140 0.322 0.014 0.031
F 42.089 120.668 4.504 9.118
P 0.000™" 0.000™" 0.001™" 0.000™"
D-wW 1.965 1.991 1.919 1.989
N 1008 1008 1008 1008

The symbols ***_ **_ * indicate significance at the 1%, 5% and 10% level. The explanations of the

variables are presented in Table 1.

Table 5 shows the results of the regression analysis regarding the effect
of having 1 or more women on the board of directors of companies on financial
performance indicators. As can be seen in the table, it has been observed that
having 1 or more women on the board of directors has no effect on the financial
indicators taken as the dependent variable. Independent variables explain ROE
14.4%, ROA 32.5%, MVA/TA 1.8%, EVA/TA 3.5%.
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Table 6: Company Performance Analysis with At least 2 Female Members in
the Board of Directors

ROE ROA MVA/TA EVA/TA

Coeff. tvalue Coeff. t value Coeff. t value Coeff. t value

Women>=2  -0.031 -1.949°  -0.006 -1.072 -0.037  -0.934  0.029 0.686

Board size 0.031 1.150 -0.003  -0.328 0.142 2,131 -0.044 -0.623

Firm size 0.038  7.653""  0.017 10.056™  0.013 1.042 -0.060 -4.560""
Leverage -0.238 -7.825"" -0.184  -18.184™" 0.226 2,969 0.059 0.730

c -0.632  -7.543"™" -0.192  -6.904™" -0.394 -1.886" 1.251 5.648""
R? 0.146 0.325 0.019 0.035
Adjusted R? 0.143 0.322 0.015 0.031

F 42.928 120.562 4.760 9.128

P 0.000"* 0.000"*" 0.001** 0.000"**
D-wW 1.964 1.985 1.920 1.989

N 1008 1008 1008 1008

The symbols ***, ** * indicate significance at the 1%, 5% and 10% level. The explanations of the
variables are presented in Table 1.

According to Table 6, which includes the findings obtained in the
regression analysis conducted to examine the effect of having at least 2 female
members in the board of directors on company performance, only the effect on
ROE was significant (t=-1.949, p=0.000), while the effect on other performance
variables was not significant. Independent variables explain ROE as 14.6%, ROA
as 32.5%, MVA/TA as 1.9%, and EVA/TA as 3.5%.
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Table 7: Firm Performance Analysis in the Condition of Having At least 3
Female Members in the Board of Directors

ROE ROA MVA/TA EVA/TA
Coeff. t value Coeff. t value Coeff. t value Coeff. t value
Women>=3  0.003 0.103 0.005 0.655 0.038 0.611 0.175 2.692™
Board size 0.020 0.735 -0.006 -0.677 0.117 1.75™  -0.074 -1.056

Firm size 0.040 7.976™"  0.017 10329  0.017 1.364 -0.054 4117

Leverage -0.238  -7.805™"  -0.184  -18.164" 0.226 2.968"  0.063 0.781

C -0.655  -7.802""  -0.199  -7.135"" -0.437  -2.087"" 1.190 5.390""
R? 0.143 0.324 0.018 0.042
Adjusted R? 0.140 0.322 0.014 0.038

F 41.817 120.297 4.572 10.880

P 0.000™*" 0.000"*" 0.001** 0.000"*

D-W 1.965 1.986 1.917 1.992

N 1008 1008 1008 1008

The symbols ***_ **_ * indicate significance at the 1%, 5% and 10% level. The explanations of the
variables are presented in Table 1.

According to the findings in Table 7, which includes the results of the
regression analysis conducted to test the effect of having 3 or more women on the
board of directors of the companies, on the financial performance, only the effect
on EVA/TA was found to be significant at the 1% level (t=2.692, p=0.000), the
effect on other variables was not significant. In addition, 14.6% of ROE, 32.5%
of ROA, 1.9% of MVA/TA, 3.5% of EVA/TA were explained by independent
variables.

The p values in Table 4, Table 5, Table 6 and Table 7, which include the
results of multiple regression analysis, were less than 0.05, indicating that the
multiple regression models are significant as a whole. Durbin-Watson (D-W) test
statistical values were between 1.917 and 1.992, indicating that there is no
autocorrelation in the established models.

802



KAUJEASF 12(24), 2021: 781-809

4. CONCLUSION

Boards of directors are the center where more than one senior executives
come together and manage the corporate decision-making processes of the
enterprises. Therefore, the members of the board of directors play a key role in
the final decision-making processes of the company's plans, policies and strategic
activities. There is an increasing focus on gender diversity among members who
actively participate in decisions taken by the board of directors, which represents
the center of corporate governance components.

In recent years, many arrangements have been made around the world
aimed at increasing the representation of women on company boards; because the
issue of representation of women members on company boards of directors is
also of great interest to industry representatives, policy makers and researchers.
In addition, ensuring greater gender diversity in the company's board, where
corporate decisions are made, is also a prominent consideration in the current
governance arrangements. It is based on the idea that suggestions and regulations
to increase the ratio of female managers in the boards of directors will be
beneficial both for increasing women's employment and for company
performance. However, we cannot say that a consensus has been reached on the
benefits of diversifying the board of directors by appointing a female executive
to the boards, which affect all the governance mechanisms of the company with
the decisions taken.

In this study, we investigate the economic role of female executives on
the company's boards of companies operating in a traditional cultural society
dominated by men, still exhibiting strong resistance to gender equality, and where
it is difficult for talented female executives to participate in company senior
management. In the findings obtained in our analyzes, we could not find any
evidence that women's representation on the board of directors has an
economically significant effect on firm performance in general. However, it was
observed that women >=2 in the board of directors had a low negative effect on
ROE, and female >=3 had a positive and low significant effect on EVA/TA.
These results provide us with meaningful evidence that more female
representation on the board reduces ROE and increases the EVA/TA ratio. In
other financial variables, the evidence for the effects of the presence of female
managers on profit and value added was not significant. According to these
findings, Wang and Clift (2009), Karayel and Dogan (2014), Low et al. (2015),
Chauhan and Dey (2017), Atilgan (2017) studies were found to overlap with the
results of the study. In contrast, the studies of Adams and Ferreira (2009),
Darmadi (2010), Julizaerma and Sori (2012), January (2013), Garcia et al. (2015),
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Otluoglu et al. (2016), Wiengarten et al. (2017), Ghosh and Ansari (2018), Green
and Homroy (2018), Owen and Temesvary (2018) were found to be inconsistent
with the findings of this study.

As a result, the limitations of the study include the reasons such as the
fact that this study covers only a certain sector, there is a certain time period,
certain companies are included in the research, and companies operate in a
developing country where male dominance is dominant. For these reasons, we
cannot say that the recruitment of talented female managers who want to make a
career in company management mechanisms will not be beneficial in terms of
company performance in general. Findings from other studies to be conducted for
countries with different time periods, different sectors and institutional
arrangements on whether gender diversity improves firm performance may differ
from our results. While companies bring a heterogeneous distribution by
diversifying the board of directors, attention should be paid to the integration,
cost and promotion policies between male and female managers within the
organization. Finally, we hope that the results of this research will encourage
more extensive and more research in the future into whether the actual impact of
female executives on companies' earnings management is positive.
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OZ' Karbondioksit salinimi ¢evre

iizerinde olumsuz etkisi olan  Onemli
faktorlerden birisidir.  Politika  yapicilarin
yenilenebilir enerji konusunda tesvik politikalar
iiretmelerinin nedenlerinden biri de CO2
emisyonlarin1  azaltmayi istemeleridir. Bu
noktadan hareketle CO2 emisyonlarinin farkli
faktorlere bagli olarak tahmini yapilmali ve
tahmin sonuclarma goére yeni politikalar
gelistirilip uygulanmalidir. Bu  makalede,
yenilenebilir enerji tiiketimi, yenilenemeyen
enerji tiketimi, GSMH ve Niifus faktorlerinin
zaman i¢inde CO2 emisyonu iizerindeki etkisini
6lgmek i¢in gri tahmin modellerinden yeni bir
yaklasim olan NMGM (1, N) tahmin modeli
kullanilmistir. Bu ¢aligmada 2006-2015 verisi
similasyon seti, 2016-2019 verileri test seti
olarak kullanilmigtir. Bu yonteme ek olarak GM
(1, N) ve ¢cok degiskenli gri tahmin yontemi olan
ekonometrik model ile tahmin yapilmis ve
sonuclar  karsilastirilmistir.  Sonu¢  olarak
NMGM (1, N) tahmin modeli ¢ok diisiik sapma
degerleri ile oldukga etkili bir tahmin sunmustur.

Anahtar Kelimeler: Cok degiskenli gri tahmin
modeli, NMGM (1, N), ekonometrik modeller,
co2 emisyonlari, yenilenebilir enerji tiiketimi,
yenilenemez enerji tiiketimi, GSYIH, niifus.

JEL Kodu: C13, 053, C44

Alan: Isletme
Tiirii: Arastirma
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1. INTRODUCTION

1.1. Motivation

CO2 emissions are one of the major environmental problems because not
only it harms human beings but also contributes to climate change. Since CO2
emission has the largest share in greenhouse gases, it is one of the main
determinants of climate change.

2019 has been the second hottest year of the last 10 years. Global
temperatures are expected to rise between 1.5 and 5 degrees Celsius in many
countries between 2030 and 2050. 194 countries that are members of the Paris
Agreement have agreed to take action against greenhouse gas emissions and
climate change threats to combat climate change. Among the greenhouse gases
that cause climate change, the most important is CO2 emission. The three
countries with the highest CO2 emission rates in the world are China (28%) and
the United States (15%) and India (%7).

According to IEA's Global Energy Review 2021 report, While the share
of renewable energy sources in energy generation was less than 27% in 2019, it
will reach a record with 30% in 2021. In 2020, CO2 emissions fell more than
energy demand as demand for oil and coal declined due to the COVID outbreak,
on the contrary, renewables increased. Global CO2 emissions were reduced by
5.8% in 2020.

However, in 2021, global energy-related CO2 emissions are expected to
increase by 4.8% as the demand for coal, oil and gas increases with the economic
growth. 80% of the expected increase in coal use is from the Asian continent
under the leadership of China.

Turkey causes the almost 1% of world CO2 emissions (ESSD, 2019).
Therefore, it struggles to reduce CO2 emission to target point. Therefore, studies
on CO2 emissions reduction draw both researchers and policy makers attention.
Estimation of CO2 emissions made by considering different estimation methods
make great contributions to emission reduction policies policymakers deal with
for a cleaner world.

When the share of resources in electricity generation between 2000 and
2019 are examined (Fig 1), it has been observed that the consumption rate of
primary energy resources other than coal has decreased, while the consumption
of renewable energy resources has increased.
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Fig 1. The share of Primary Energy and Renewable Energy in Total
consumption (2006-2019)

In Turkey, coal had biggest share in primary energy resources before
investments to renewable energy has risen. As shown in fig 2. below, while coal
maintained its stability, renewable resources, excluding hydraulics increased to
14.7 % from 0.3% between 2000- 2019.
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Fig 2. The comparison of Coal and Renewable Energy in Total consumption, %
(2000-2019)
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Considering the estimations mentioned above, Turkey should take
necessary precautions for the expected increase in CO2 emissions for years to
come. The aim of the study is to estimate CO2 emission for Turkey, and also to
suggest for policy makers for the measures to be taken.

1.2. Literature

In the literature, statistical and artificial intelligence (software
computing) based models are generally used for estimating time series data. Gray
prediction models are advantageous in reaching accurate results in systems with
less data than the traditional statistical prediction models. Artificial neural
networks, one of the artificial intelligence-based applications, require a large
amount of training data and relatively long training time to make a solid
generalization (Jo, 2003). Traditional statistical models require more than 30 data
for modelling (Ding et al, 2017). In this study, as other renewable sources other
than hydraulic sources in Turkey; Energy consumption data set from sources such
as wind, solar and geothermal is scarce, Gray forecasting models were preferred.
Gray prediction models can be expressed as the curve fitting approach. In these
models, the future prediction is made based only on the most recent data,
depending on the estimator's window size. In gray models, the assumptions that
all data values are positive and show time series feature should have been realized
(Kayacan et al., 2010).

Gray estimation models, one of the important components of the gray
system theory proposed by Deng (1982), have been widely used in different areas
in recent years. GM (1, 1) models were first applied. Later, GM (1, N) models
were developed to be examined under the influence of other factors. GM (1,N)
model is a gray system estimation model with more than one variable and first
order equation (Liu & Lin, 2010).The multivariate grey model process takes into
consideration the development trend of the system characteristic sequence, and
makes full use of the limited in-formation contained in the relevant factor
sequences. Therefore, the multivariate grey model is more suitable for prediction
of CO2 emissions than the univariate grey model (Xie, 2021).

The univariate gray prediction model GM (1,1) model is represented by
a variable and a first order equation, the modelling object is a single time series (
Zeng et al, 2016). The effect of any other factors cannot be observed with this
model (Wang and Hao, 2016). Zeng et al. (2016) suggests that the structure of
the GM (1,N) model has some defects. These defects are, the final time-response
expression of the GM (1, N) model is obtained by an ideal simplification process
that may lead to the instability of the GM (1, N) model. It is also the dislocation
between parameter estimation and parameter execution. The structure of the
model to be used for forecasting is an important factor affecting the performance
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of the model. Weakness of the model leads to poor simulation and predictive
performance of the model. The performance of NGMG (1, N) model is reasonable
and effective (Zeng et al, 2020). For this reason, NGMG (1, N) model has been
applied in this study.

The determinants of CO2 emissions are widely studied. Evaluation is
made by considering different methods and factors and the results are discussed.
Asumadu and Owusu (2017), For Rwanda, they investigated the relationship
between GDP, population and industrialization factors with CO2. It has been
concluded that GDP has an emission-reducing effect and industrialization has an
emission-increasing effect. Nathaniel and Theonu (2019), examined the effect of
RE consumption, Non-RE consumption, GDP, Trade and domestic credit to the
private sector factors on CO2 emission reduction for 19 African countries and
obtained different country-specific results.

In the literature, there are different studies on the CO2 emission
estimation made by applying the Gray System theory. In most of these studies,
more methods were applied and the results were compared. Wang and Ye (2017)
and Pao et al. (2017) estimated CO2 emissions from fossil energy consumption
using nonlinear gray multivariate models and the ARIMA model. Pai et al. (2015)
estimated CO2 emission amounts using multivariate gray prediction models and
artificial neural networks. Ding et al (2017) Using a multivariate gray prediction
model for China, they estimated the CO2 emissions by fossil fuel consumption,
GDP and population factors. Ye et al (2021) applied a new time delay
multivariate gray model to analyze the impact of CO2 emissions from China's
transportation sectors. For the transport sector, energy consumption and freight
turnover have an increasing effect on carbon emissions, while GDP and passenger
turnover have a reducing effect on emissions. Yilmaz and Yilmaz (2013),
Hamzagebi and Karakurt (2015), GM (1,1) by applying the models have
predicted that Turkey's CO2 emissions. Xie et al. (2021), by applying the RWGM
(1, N) model, they have estimated the energy according to many different factors.
Xu et al (2020) estimated carbon dioxide emissions from energy consumption in
53 countries and regions using a non-equigap gray model. Shaheen et al. (2020)
analyzed the determinants of CO2 emissions for Pakistan using a gray forecast
model nad they concluded that GDP and energy use increased the emission.

When looking at the studies in the literature, it is thought that CO2
emissions are related to energy GDP, Population and Energy use. This study will
investigate the relationship between factors for Turkey. The selected variables as
determinants of CO2 emissions, renewable energy consumption (Pao et al., 2011,
Pao et al., 2012, Wu et al, 2015), non-renewable energy consumption (Pao et al.,
2011, Pao et al., 2012, Wu et al, 2015, Ding et al, 2017), GDP (Pao et al., 2011,
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Pao et al., 2012, Wu et al, 2015, Ding et al, 2017) and UP (Wu et al, 2015, Ding
etal, 2017).

1.3. Contribution and organization

Major innovations are shown as follows:

1) The impacts of RE, NRE, P and GDP considered as decisive of CO2
emissions are determined with the proposed model for Turkey

(2) In this study, an empirical analysis and comparison was made with
2006-2019 data. Estimation results based on NMGM (1, N), traditional GM (1,
N) and econometric regression model were compared. The efficiency of the
applied NMGM (1, N) model was measured.

(3) With this model, the reflection of the changes that will occur in the
effects of the factors mentioned above on the carbon emission can be followed.

The rest contents are arranged as follows: Section 2 introduces the
NMGM (1, N) model. Section 3 carries out an empirical analysis on the CO2 in
Tukey and compares the prediction effects of the traditional GM(1,N) model,
NMGM (1, N) model and econometric model. The Discussion and Conclusion
are made in Section 4.

2. MATERIAL AND METHODS

A novel multi-variable grey forecasting model NMGM (1,N) based on
the smooth generation of independent variable sequences with variable weights
was constructed (Zeng et al, 2020).

New Multivariable Grey prediction Model with structure compatibility,
abbreviated as NMGM(1, N) (Novel Multi-variable Grey Model) (Zeng et al,
2019).

Step 1. Creating dependent and independent variable sequences

XP(m) = (X1, X2(2), X (3), ... XY () (1)
X2(n) = (X2 (1), X2(2),X2(3), ..., X (n)),i = 2,3,....N ()
(n=sample size)

Step 2. While AGO is a cumulatively produced series, with the 1-AGO
operator, monotonously increasing series are obtained.

Xi(n) = (X1(1), X1 (2), X1 (3), ..., X1 (n)) (3)
Xtn) = (XD, X1 2),X}(3), ... X} (n),i =23,...N 4)
1-AGO operator is calculated as follows.

XHk) =Yk X0(), k=12,..,n (5)
X)) =3k X2, k=1.2,..,nand i = 2,3, ...,N) (6)

817



KAUJEASF 12(24), 2021: 810-828

Step 3. NMGM (1, N) model is established.
X1(k) = XN, biXi (k) + By X1 (k — 1) + Bo(k — 2) + B3 (7)

Step 4. Its parameters P = [by, bs, ..., by, B1, B2, B3] are calculated with the
Least Squares method.

X122 xi2 .. Xk Xt 1 1

B= leg3) X§g3) - X,%,.(B) Xll.(Z) 2 1 (®)
leﬁm) Xgﬁm) . X,%,(m) Xll(n{—1) m—1 1
[X1(2)

y=| %) ©)
X3 (m)

Then the least squares estimate of the sequence of parameters satisfies,
(i):if m = N + 3 and |B| # 0 then P = B~1Y;

(ii): if m > N + 3 and |BTB| # 0 then P = (BTB)~'BTY;

(iii): if m < N + 3 and |BBT| # 0 then P = BT (BBT)~'Y;

Step 5. To simulate the value of X{ (k), the time response function is calculated
as follows.
Xi(k) = ZEZiBI, A1 b Xi(k —u — 1] + B XL (1) +
k-2
t—2 P [k—v—1)B; + 10
v=0 B 1k =23,..,m (10)
Step 6. To determine the exact value X9 (k) , the following equation is used.
X)) =X1(k) —Xi(k—1),k=23,..,n (11)

Step 7. The% deviation in the training set and test set estimates is calculated as
follows.
ACK) = |29 () —x7 (k)|

o 100k =12,..,n (12)
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3. RESULTS

3.1. Data Set

In this study, we used the CO2 (Million tonnes of carbon dioxide), RE
consumption (Exajoules) and RE consumption (Energy consumption from
renewable sources includes the consumption of hydraulic energy- Exajoules)
which were obtained from the energy-related internet site of British Petroleum
company (BP, 2020), GDP per capita (constant 2010 US$) which were obtained
from World Bank. (WB, 2020) and UP (Population) which were obtained from
Turkish Statistical Institute (TSI, 2020). The original values of the data are shown
in Table 1.

In this study, the reason for so much less of the data set is a short history
of consumption of renewable energy resources for Turkey. Renewable energy
consumption has a significant impact on CO2 emission reduction. Therefore, it is
one of the main factors of this study. Although hydraulic energy production has
been continuing for about 40 years, compared to hydraulic resources, the use of
solar, wind, biomass and geothermal resources is very new.

The original values of the data set have different sizes and units. Unlike
univariate gray models, multivariate gray models may have shifts in data matrices
while defining parameters. To avoid this, the original data set is arranged in order
of magnitude. For the order of magnitude, the data can be obtained by a specific
method, transforming using the initial value or the mean value (Wang & Ye,
2016).. In this model, the year 2006 is taken as the first point of the system as the
special processing method for transformation in the initial data. Data from 2006
is divided by data from 2006 to 2019. The data after the initialization process is
given in Table 2.
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Table 1. Original data of CO2, RE, Non-RE, GDP and UP, Turkey

Years CO2 RE NRE GDP UP
X X9 X9 XJ X2
2006 2480 0,43 3,95 10340,072 69729967
2007 272.8 0,35 4,21 10732,787 70586256
2008 276,3 0,33 4,22 10691,689 71517100
2009 2753 0,36 4,28 10047,204 72561312
2010 276,3 0,52 4,50 10742,43 73722988
2011 298,8 0,54 4,81 11763,935 74724269
2012 314,4 0,61 5,11 12127,586 75627384
2013 303.,3 0,65 5,07 12935,687 76667864
2014 335,1 0,49 5,23 13345,591 77695904
2015 340,6 0,77 5,72 13923,683 78741053
2016 359,0 0,82 6,01 14153,463 79814871
2017 397,1 0,79 6,37 14975,087 80810525
2018 392,1 0,88 6,29 15190,099 82003882
2019 383.3 1,21 6,49 15125,391 83154997
Table 2. The sequences variables after initialization
Years CO2 RE NRE GDP UP
X7 X7 X3 X3 Xg
2006 1,0000 1,0000 1,0000 1,0000 1,0000
2007 1,0999 0,8134 1,0637 1,0380 1,0123
2008 1,1144 0,7636 0,0000 1,0340 1,0256
2009 1,1101 0,8399 1,0816 0,9717 1,0406
2010 1,1142 1,2190 1,1386 1,0389 1,0573
2011 1,2050 1,2644 1,2168 1,1377 1,0716
2012 1,2679 1,4160 1,2916 1,1729 1,0846
2013 1,2230 1,5231 1,2817 1,2510 1,0995
2014 1,3514 1,1369 1,3234 1,2907 1,1142
2015 1,3733 1,7852 1,4477 1,3466 1,1292
2016 1,4476 1,9135 1,5204 1,3688 1,1446
2017 1,6013 1,8404 1,6120 1,4483 1,1589
2018 1,5810 2,0517 1,5908 1,4691 1,1760
2019 1,5455 2,8084 1,6417 1,4628 1,1925
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3.2. Forecasting Models

In this study, NMGM (1, N) Gray Prediction model proposed by Zeng et
al (2019) was applied to estimate CO2 emission. With this prediction model, it is
aimed to develop a meaningful estimation model for Turkey's CO2 emission
estimation.

In the NMGM (1, N) multivariate gray prediction model, CO2 as the

dependent variable and renewable energy consumption amount, non-renewable
energy consumption amount, gross national product and population data were
used as independent variables. Since this model consists of 1 dependent 4
independent variables, it will be expressed as NMGM (1,5) model.
In gray estimation, firstly, the data set is divided into training set or simulation
set and test set. With the training set, the parameters necessary for the creation of
the prediction model are estimated. Using the test set, it is monitored how closely
the established prediction model predicts the correct one. In this study, the
simulation set of time series data between 2006-2015 and time series data
between dates 2016-2019 were divided into test set.

Step 1 matrices are presented in Table 2. Monotonously increasing series,
cumulative set created for Step 2 is presented in Table 3. The parameters P =
[bs, b3, ..., by, B1, B2, B3] T of the prediction model established in Step 3 were
calculated as follows (Table 4). After the parameters are estimated, the prediction
model in equation 7 is established. To simulate the value X} (k) of the time
response function is calculated (Eq 10) and then exact value X? (k) are calculated
(Eq 11). The regression model obtained with the econometric model is presented
in Equation 12.

Table 5 presents the estimation results of the NMGM (1,5) gray
prediction model. With this estimation model, estimates have been made with
GM (1, N) and econometric models and the results are presented. In addition, the
predictive power of each prediction model is expressed as percentage deviation
in this table (Eql2). Scatter diagrams of these three models are presented in
Figure 3.
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Table 3. Monotonously Increasing Series

Year CO2 RE NRE GDP UP

X1 X3 X3 X3 X5
k=1 2006 1,0000 1,0000 1,0000 1,0000 1,0000
k=2 2007  2,0999 1,8134 2,0637 2,0380 2,0123
k=3 2008 3,2143 2,5770 2,0637 3,0720  3,0379
k=4 2009 4,3244 3,4169 3,1453 4,0437 4,0785
k=5 2010 5,4385 4,6358 4,2839 5,0826 5,1358
k=6 2011 6,6436 5,9002 5,5007 6,2203  6,2074
k=7 2012 79115 7,3163 6,7923 7,3932  7,2920
k=8 2013 9,1345 8,8393 8,0740 8,6442 8,3915
k=9 2014 10,4859 9,9763 9,3974 9,9348  9,5057

2015 11,8593 11,7614 10,8451 11,2814 10,6349
2016 13,3069 13,6749 12,3655 12,6502 11,7796
k=12 2017 14,9082 15,5153 13,9775 14,0985 12,9385
k=13 2018 16,4892 17,5670 15,5683 15,5675 14,1145
k=14 2019 18,0347 20,3754 17,2100 17,0303 15,3070

~ o

I
—_—
—_ O

Table 4. P Parameters

b2 b3 b4 b5 p1 B2 B3
-0,0377 [-0,0432 [0,1984 [2,9865 |-0,1182 |-1,9949  |-2,0418

The weights between the CO2 emissions and 4 different control
parameters (RE, Non RE, GDP and UP) were calculated as shown Table 4. The
weights of CO2 were in the order: UP (2,9865) > GDP (0,1984) > RE (-0,0377)
> Non RE (-0,0432).
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Table 5. The simulation and prediction values of CO; Emission for Three

Models.
Co2 NMGM(1,N) Grey GM(1,N) Grey Model | Econometric Model
Model
Data | Year | Real Simulatio Percentag | Simulatio Percentag | Simulatio Percentag
Valu
o n value ¢ Error n value ¢ Error n value e Error
2006 1,000 - - - - - -
2007 1,100 1,101 0,14 0,988 10,17 1,064 3,30
s | 2008 1,114 1,114 0,01 1,273 14,20 1,102 1,08
5 2009 1,110 1,095 1,32 1,172 5,55 1,081 2,62
.5 2010 1,114 1,144 2,68 1,153 3,46 1,128 1,27
% 2011 1,205 1,196 0,78 1,215 0,85 1,211 0,50
g 2012 1,268 1,226 3,29 1,232 2,85 1,247 1,65
“ 12013 1,223 1,279 4,59 1,285 5,04 1,316 7,58
2014 1,351 1,337 1,03 1,355 0,23 1,394 3,13
2015 1,373 1,357 1,22 1,350 1,70 1,413 2,86
Mean Error
(Simulation 1,67 4,89 2,67
)
E 'g 2016 1,448 1,397 1,364 5,77 1,448 0,01
S § 2017 1,601 1,449 1,438 10,20 1,527 4,66
z g 2018 1,581 1,491 1,441 8,84 1,560 1,34
Eal2019 1,545 1,500 1,380 10,73 1,540 0,38
Mean Error
(Prediction) 540 8,88 1,60
Global 2,50 6,12 2,34
Error

When Table 5 is examined, NMGM (1, N) model is a better estimator
than GM (1, N) and econometric model. Because, Global deviation occurred in
this model with the lowest value of 2.50. The least effective prediction model is
the GM (1, N) model with a global deviation of 6,12. Although the econometric
model gives a lower deviation value, although the model is statistically
significant, two of the parameters in the model are statistically insignificant. This
is due to the multiple linear deviation between the independent variables.
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Fig 3. The line chart diagrams for Three Models and real data.

Using this model, CO2 emissions can be estimated according to changes
in RE, NonRE, GDP and UP data for the coming years.

4. DISCUSSION AND CONCLUSION

Greenhouse gas emissions, one of the important causes of environmental
problems, are very serious for the world to be left to future generations. The most
important of these emissions is CO emissions. Turkey international
environmental agreements such as the Kyoto protocol, like other countries, as
well as cleaner air with Turkey is monitoring the CO2 emissions target. In this
respect, it is very important to estimate the amount of CO emission that will occur
due to different factors.

In this study, a model to estimate the CO2 emissions, considering four
factors which are RE consumption amount, Non-RE consumption amount, GDP
and population for Turkey was created. For this, time series data between 2006-
2019 are used. The data is splitted into training dataset and test dataset. First one
is used for simulation between 2006 and 2015 years. Second one is the test set
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for period 0f 2016-2019. The NGMG (1, N) model used for estimation is effective
compared to GM (1, N) with a very low deviation value (about 2%).

Renewable and non-renewable energy sources, GDP and the effects of the
population on CO2 emissions have been investigated. The main results can be
summarized as follow.

1. As the GDP increases, the CO2 emission increases. In other words,
economic growth increases carbon emissions. Turkey may face an
increase...

2. As the population increases, the CO2 emission increases. In other words,
The rise of population in the country increases the carbon emission. It is
expected that the population will increase the emission as consumption
will increase. According to World Bank data; while the proportion of
population to 75.1% in 2018 living in urban areas in Turkey, awareness
of renewable energy in the urban population can be increased.

3. An inverse relationship has been observed between renewable energy
consumption and carbon emission. In other words, renewable energy
consumption will reduce CO2 emission. As expected from this findings,
energy usage generated from renewable sources such as wind, solar,
geothermal and biomass will reduce carbon emissions and other
greenhouse gas emissions.

4. In contrary to what is expected, it is founded there is inverse relationship
between fossil sourced energy consumption and emission, despite having
a very low value (-0.0432). The negative relationship between the use of
non-renewable energy sources and the carbon emission variable is
incompatible with other results in the literature. Therefore, this may be
important for researcher to study further. In future studies, both CO2
emission and renewable energy estimation will be made with different
applications of gray prediction modules.

In literature, there are few studies in the literature that have demonstrated
negative effects (Menyah and Wolde-Rufael, 2010, Sharma, 2011, Valadkhani,
2019). Nathaniel and Theonu (2019) studied the impact of RE and Non-RE
sources in reducing Carbon dioxide emissions for 19 African countries and
obtained different country-specific results on the impact of Non-RE sources in
countries. In Cameroon and Congo DR countries, they conclude that RE and Non-
RE energy consumption has a reducing effect on carbon emission. In this study,
the unexpected nexus between primary energy consumption and emission is
triggered from the rise of renewable energy with 50 times in opposition to almost
constant share of coal. Furthermore, it was aimed to measure the effect of
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renewable energy factor, which has limited data, as well as other factors. The data

set can be kept larger and the consumption factor of non-renewable energy

sources can be analyzed again.

In the study, CO2 emission for coming years can be estimated with the model

established. The emission impact of energy consumption, GDP and population

change can be estimated. The results are presented to all the actors handling clean
air target of Turkey. On October 7, 2021, the Paris Agreement was approved by
our country. Decision makers can use the study data and models we provide to
meet the requirements of this agreement, which aims to reduce emissions in
general.
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1. INTRODUCTION

Education is the process that is underwent by educators to create the
desired outcome. Education of accounting is providing the student all the
knowledge, skills and attitudes required for the accounting profession. Education
of accounting is a process that succeeds not only by giving the students
accounting knowledge, but also by helping them learn and implement rules and
methods related to the use of this knowledge (Demirkan, 2001, p. 54). Education
of Accounting can also be defined as a process that addresses theory and practice
as a whole and teaches students how to use accounting knowledge.

Providing a good education of accounting does not mean equipping
students with just theoretical knowledge. In addition to theoretical knowledge,
students are also required to have skills of problem solving, using time
effectively, communicating and being able to work as a team (Fidan, 2012, p.
4282). In order to talk about an effective education of accounting, students'
ability to use the theoretical knowledge must also be improved. In postgraduate
education, compared to undergraduate studies, students are given the methods
and skills to conduct more comprehensive scientific research, solve complex
problems, specialize in professional fields, produce information and synthesize.
These skills are taught by accounting professionals who are experts in their field.
For this reason, the academic performance of faculty members is one of the most
important criteria that determines the quality of education of accounting. These
criteria affect many factors, especially student preferences.

Education of accounting is expected to be of equal quality all over the
world. However, the real world is different than what is expected. It is thought
that the level of development of countries and whether they speak English is
effective in creating these differences. According to Hiramatsu (2018), some of
the accounting courses in higher education should be taught in English. Because
English is the common language for communication in the current globalized
society. English proficiency and the lack of it pose a serious obstacle for the
education of accounting.

Universities need to act strategically on physical facilities, technical
infrastructure and professional development to incorporate the best students and
provide them with an effective learning environment. Higher education
institutions that achieve this have a significant competitive advantage (Dede,
2015, p. 15). In this regard, the brand perception of the preferred university, the
international visibility and prestige of the preferred department are important.

Academic performance is the ability to produce solutions to local,
national and global problems through national and international publications,
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projects, researches, symposiums, congresses, seminars and similar scientific
meetings and other academic activities. The quality of the academic staff and the
way the management system works affects academic performance (Eraraslan,
2015, p. 41).

The main criteria in the success ranking of companies such as QS,
SCIMAGO, LEIDEN and TIMES, which make university success rankings, are
criteria such as the number of articles by faculty members, the number of
citations, and the h index. In this respect, as the academic performance of
universities increases, their chances of rising to the top of the world rankings also
increase. Universities rising higher up in the world rankings will undoubtedly
affect student preferences, increasing their international recognition and
contribute to the creation of a brand image.

In this study, which focuses on the profiles of accounting faculty
members in the best universities of Turkey and the World, the best universities,
oldest universities, newly established universities and foundation universities in
Turkey are covered under these four categories, and the profiles of accounting
faculty members in these universities and the profiles of accounting faculty
members in the top 100 universities ranked by QS in the field of business were
compared in terms of gender, title, number of publications and citations variables.
Statistical analysis of the obtained data was performed with frequency
distributions, independent t test, correlation, kruskal-wallis and man whitney u
test under SPSS 22 software.

2. LITERATURE REVIEW

According to Yamag (2009) while calculating the number of publications
used in the rankings, the publications registered with the (ISI) Institute for
Scientefic Information database are selected. The publications originating from
the USA and England and their languages are taken into consideration, and since
publications in other languages are not included in the list, other countries where
English is not used are pushed into the background from the very beginning.

According to Al and Soydal,(2014) when evaluating scientific studies or
giving incentives to researchers in various ways, it is necessary to go beyond
making quantitative evaluations. The existing rules should be changed as soon as
possible in order for the scientists in the academy to make quality publications.
The first step to be taken for this is to abandon the evaluation system, which looks
at where academics write and how many times they write, rather than what they
write.

According to Erarslan (2015) universities have international visibility
with their performance ranking systems. Universities can develop strategies that
will create brand value by using these systems. A significant proportion of the
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criteria used in the ranking systems are related to the number of publication
performances and impact values of universities. Universities can become visible
in the international arena as a higher education institution with a high education
quality by making the necessary arrangements regarding the evaluation criteria,
and can increase their brand value by being at the top of the rankings

According to Oncel (2017), there should be a common definition on the
generally accepted success criteria in the preparation of university success
rankings on a global scale. In determining the "best" expression in the academic
community where English is dominant, the contribution of not only citations but
also the development of the human life index of universities should not be
overlooked.

Ultay and Ultay (2018) investigated the effect of academic incentive
allowance on scientific activities in their studies. Some academicians prefer paid
journals because of the long publication time of the journals. The presence of
academicians giving mutual references and the uncontrolled increase in
participation in international symposiums/congresses with more than one paper
were considered as negative aspects of academic incentives.

3. RESEARCH DATA

3.1. Purpose of Research

The main purpose of this study is to examine the profiles of accounting
faculty members from 100 universities ranked in the top university rankings in
the 2018-2019 business management program by Quacquarelli Symonds (QS) in
terms of variables such as gender, title, number of publications and citations and
compare the results with accounting faculty members of Turkey universities
under four categories we have established, including the best, oldest, foundation
and recently established universities in Turkey.

3.2. The Universe and the Sample of Research

There are a total of 203 universities in Turkey, including 130 state and
73 foundation (private) universities (https://yokatlas.yok.gov.tr/). Business
education is provided in 147 of these universities. The universe of the study
consists of 147 universities from Turkey and 500 universities from around the
World which were ranked as the best universities in the world in the field of
business by Quacquarelli Symonds Corporation. The sample of the study consists
of 40 universities in Turkey which were examined under four categories and 100
universities from around the World which were ranked as the best.

3.3. Method Of Research

In this study, the maximum purpose-based variation sampling method,
which is one of the qualitative research methods, was used. Information about
faculty members have been collected via their google scholar academic profiles.
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Information about faculty members who do not have a Google scholar academic
profiles have been obtained from websites such as their personal web pages, web
of science, sobiad, citation scanning engine, etc. Analysis were carried out under
SPSS 22 software for averages, independent t test correlation, kruscal wallis and
man whitney u test.

3.4. Hypotheses of the Research

HI1: There is a statistically significant difference between the number of
accounting faculty members at the World's leading universities and the number
of accounting faculty member in Turkey universities.

H2: There is a statistically significant difference between the number of
publications by accounting faculty members of the World's leading universities
and the number of publications by the accounting faculty members of Turkey
universities.

H3: There is a statistically significant difference between the number of citations
to the accounting faculty members of the World's leading universities and the
number of citations to the accounting faculty members of Turkey universities.

Table 1. Universities Mentioned in Research

World's Best Universities

Harvard University Carnegie Mellon University

Insead Business School City University of London

London Business School Cornell University

Massachusetts Institute of Technology (MIT) Cranfield University

Stanford University Emlyon Business School

Pennsylvania University ESCP Business School

Bocconi University Georgia Institute of Technology

Cambridge University IMD (International Institute for
Management Development)

HEC Paris School of Management IIM Indian Institute of Management
Ahmedabad

London School of Economics and Political IIMB Indian Institute of Management

Science (LSE) Bangalore

Oxford University KAIST Korea Science and Technology
University

California University (Berkeley) Ku Leuven University

National University of Singapore Lancaster University

Northwestern University McGill University

Copenhagen Business School Michigan State University

Hong Kong University of Science and National Taiwan University (NTU)

Technology

Rotterdam Erasmus University Oxford Brookes University
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Columbia University

Pennsylvania State University

Yale University

Stockholm School of Economics

New York University (NYU)

Sungkyunkwan University

Chicago University

Technical University of Munich

Warwick University

Texas A&M University

Nanyang Technological University

Hong Kong Chinese University

Melbourne University

Hong Kong Polytechnic University

Michigan University

Auckland University

Los Angeles California University (UCLA)

Queensland University

Navarra University

Tilburg University

Manchester University

Los Andes University

ESSEC Business School

Sao Paulo University

IE University

Manheim University

ST Gallen University

Montreal University

UNSW Sydney University

PSL University

Tsinghua University Malaya University
Peking University Amsterdam University
Vienna University of Economics and Business Bath University

(WU)

Seoul National University

Leeds University

Singapore Management University

University of Southern California

British Columbia University

Strathclyde University

Sydney University

Austin Texas University

Hong Kong University

Waseda University

Toronto University

Western University

Monash University

Yonsei University

Sanghay Jiao Tong University

Arizona State University

Duke University

Athens University of Economics and
Business

Hong Kong City University

Norwegian Business School

Kore University

Cardiff University

Aalto University

Dartmouth College

Aston University

Durham University

Australian National University

EDHEC Business School

Boston University

Hanyang University

Turkey's Best Universities

Hacettepe University

Gebze Technical University

Middle East Technical University

Ataturk University

Kog¢ University

Erciyes University

Bilkent University

Dokuz Eylul University

Aegean University

Selguk University

Turkey's Oldest Universities

Istanbul University

Marmara University

Galatasaray University

Yildiz Technical University

Istanbul Technical University

Gazi University — (Hac1 Bayram Veli
University)
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Ankara University

Karadeniz Technical University

Bogazici University

Anatolian University

Turkey's Foundation Universities

Baskent University

Izmir University of Economics

Cankaya University

Hasan Kalyoncu University

Yeditepe University

Eurasia University

Atilim University

Karatay University

Ozyegin University

Toros University

Turkey's Newly Established Universities

Izmir Democracy University

Bartin University

Bandirma On Yedi Eyliil University

Giimiighane University

Adana Alparslan Turkes Science and

Yalova University

Technology University
Istanbul Gelisim University Osmaniye Korkut Ata University
Izmir Katip Celebi University Nevsehir Haci Bektas Veli University

References: https://www.topuniversities.com/, https://www.cnnturk.com/

The world's best university ranking consists of universities ranked by QS
organization as the best universities in the field of business management. The best
university category was created by considering the ranking created by URAP
research laboratory. The oldest university and the newly established university
category were created by examining the history of the universities on their official
websites. Among the oldest universities, there are also universities that are ranked
as the most successful ones. Istanbul University, Istanbul Technical University,
Ankara University, Bogazici University and Gazi University are among the best
universities. However, they are considered in this category as they constitute our
oldest universities in terms of establishment date. The category of foundation
universities was created by taking into account the geographical distribution of
universities and taking care not to include a single region.

4. FINDINGS OF THE RESEARCH

Table 2. The Average Date of Establishment of the Universities

N | Minimum | Maximum Average
World Universi