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ABSTRACT

It is also important for international investors that the investment to be made is as
predictable as the measurement of the risk of an investment. For this reason, it has been
wondered to predict and measure the effects of unpredictable situations such as floods,
earthquakes, wars and epidemics on the markets. In this study, it was aimed to
investigate the effect of coronavirus pandemics that appeared in December 2019 on
international risk (volatility) indices.

For this purpose, causality was tested between the frequency of clicks on the Google
search that in relation to the increase of the popularity of the virus all over the World and
international risk indiceslt was performed Toda Yamamoto causality analysis by
conducting bilateral tests in the study by using weekly data between years of 2019-2020.
In the study in which the coronavirus variable is taken as an independent variable, as
dependent variables: Fear Index (VIX), Euro Region Stock Index (Euro Stoxx 50), Crude
0il Volatility Index (OVX), Gold Miners Etf Volatility, (GVZ) and Euro Money unit volatility
index (EVZ) was used.

Considering the findings obtained from the analysis, it has been observed that it causes
causality relationship from coronavirus popularity to international risk (volatility)
indices. In addition, statistically significant relationships were found between the
popularity of the Pandemic and all indices. When ranking between the degree of exposure
of risk indices, the most affected index is the Crude Oil Volatility Index (OVX), whereas
the least affected index is the Gold Miners Etf Volatility (GVZ).

OZET

Uluslararasi yatirimcilar agisindan bir yatirimin riskinin 6l¢iilmesi kadar yapilacak olan
yatirimin 6ngorilebilir olmasi da ayrica bir 6énem arz etmektedir. Bu nedenle aniden
ortaya cikan sel, deprem, savaslar ve salgin hastaliklar gibi 6ngoriilemeyen durumlarin
piyasalara etkisinin éngoriilmesi ve dl¢lilmesi merak edilmistir. Bu ¢calismada ise 2019
Aralik ayinda ortaya c¢ikan Koronaviriisii pandemisinin uluslararasi risk(volatilite)
endeksleri tizerindeki etkisi incelenmek istenmistir.
Bu amagla viriisiin bilinirliginin tiim diinyada artmasi ile iligkili olarak Google arama
motorunda tiklanama siklig1 verileri ile uluslararasi risk endeksleri arasinda nedensellik
test edilmistir. 2019-2020 yillar1 arasinda haftalik veriler kullanilarak yapilan ¢alismada
ikili testler yapilarak Toda Yamamoto nedensellik analizi gergeklestirilmistir.
Koronaviriis degiskeninin bagimsiz degisken olarak alindigi ¢alismada bagiml
degiskenler olarak: Korku endeksi(VIX), Euro Bolgesi Hisse Senetleri Endeksi (Euro
Stoxx 50), Ham Petrol Volatilite Endeksi(OVX), Altin Madencileri Etf Volatilitesi, (GVZ) ve
Euro Para birimi oynaklik endeksi(EVZ) kullanilmistir.
Analizlerden elde edilen bulgulara bakildiginda Koronaviriisii bilinirliginden uluslararasi
risk(volatilite) endekslerine dogru nedensellik iliskisine sebep oldugu gorilmiistiir.
Ayrica salginin bilinirligi ile tim endeksler arasinda istatistiksek olarak anlamli iliskiler
oldugu saptanmistir. Risk endekslerinin etkilenme dereceleri arasinda bir siralama
yapildiginda en ¢ok etkilenen endeksin Ham Petrol Volatilite Endeksinin(OVX) oldugu
goriiliirken, en az etkilenen endeksin Altin Madencileri Etf Volatilitesi(GVZ) oldugu
katsay istatistiklerinden anlagilmistir.

© 2020 JOBDA All rights reserved
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1| GIRIS

Bir yatirim kararinin verilmesinde beklenilen risk
ile getiri arasindaki iliski bu alanda gelecekle ile
ilgili riskin tahmin edilmesinde o6lgiilebilir bir¢ok
yontemin ortaya c¢ilkmasina neden olmustur.
Ozellikle finansal piyasalar acisindan verilen
kararlar iizerinde etkili olan bu yontemler 6nceleri
gelismis iilkelerde hesaplaniyor iken artik bir¢ok
gelismekte olan tilke piyasalarinda da hesaplandig:
ve kullanildigi  gorilmektedir.  Yatirimcilar
acisindan portfoy cesitlendirilmesi veya gelecekle
ilgili belirsizliklerin en aza indirilmesi amac ile
takip edilen bu risk indikatérleri Dolar, Euro, Altin,
Petrol ve Uluslararast borsalardaki fiyat
degisimleri lizerindeki volatilite etkisi goz éniinde
bulundurularak hesaplanmaktadir. Uluslararasi
risk endeksleri bir yandan ABD"de kullanilan ve ilk
risk endeksi olan VIX gibi borsalarda alim-satimi
gerceklestirilen opsiyonlar goéz oOniine alinarak
hesaplanirken zamanla emtia piyasalarin1 da
temsilen olusturulan endekslerde gelistirilmistir.

Diger bir yandan bu c¢alismanin tek bagimsiz
degiskeni olarak belirlenen ve uluslararasi risk
endeksleri tizerindeki etkisinin sinanmak istendigi
Koronaviriis(covid19) degiskeni pandemik bir
salgin hastalik olup tiim diinyayi kisa stirede etkisi
altina almistir. 13.04.2020 tarihi itibari ile tim
diinyada 1,917,209 vaka gerceklesmis ve 119,090
kisi hayatim1 yitirmistir (worldometers, 2020).
Maalesef gerek diinya saghk Orgltiiniin
aciklamalar1 gerekse de Diinyanin en gelismis
iilkelerinin bile hastalikla miicadele yontemleri

incelendiginde insanlar izerinde tedirginlik
strekli artmakta hastaligin gelecegi ile siipheleri
git gide artmaktadir. Koronaviriis(covid19)

salginin daha o6nceki pandemik salginlar ile
kiyaslanamayacak boyutta genis bir cografyada
yayllim gosterdigi géz oniine alindiginda kiiresel
piyasalardaki etkileri incelenmek istenmistir. Bu
iliskinin uluslararasi risk endeksleri ile iligkisinin
ortaya konulmasi agisindan 6nem arz etmektedir

Bu calismada da kullanilan bu endekslerin en
basinda gelen VIX endeksi 1993 yilinda Chicago
Opsiyon Borsast (Chicago Board Options
Exchange- CBOE) tarafindan  gelistirilerek
piyasadaki olusan volatilite hareketliligini 6l¢mek
icin hesaplanmis bir endekstir (Fernandes vd,
2014: 2). Endekste paylarin opsiyonlu olarak alim
ve satim fiyatlar1 arasinda olusan fark tizerinden
hesaplanmaktadir. Alim ve satim fiyatlarinin
birbirine yaklasmasi ile VIX'inde endeksin degeri
dismektedir. Endekste yatirimcilar tarafindan
belirlenen ve gelecekteki 30 giin icinde borsada
beklenen volatilite hakkinda fikir vermektedir
(Akdag, 2019: 236). ABD nin en biiyiik hisse senedi
piyasalarindan S&P 500 endeksinden tiiretilerek
elde edilen VIX endeksi S&P 500°tin 30 giinliik
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volatilite beklentisini 6lcmektedir (Bardgett, 2019:
1).

Diger bir risk endeksi olan The Dow Jones Euro
Stoxx 50 endeksi Euronun kullanildigi 12 {ilkenin
en degerli sirketlerinin yer aldig1 bir endekstir.
Endeks 1998 yilinda hesaplanmaya baglamis ve
AB’de bulunan likitidesi en yiiksek 50 pay1
biinyesinde tutmaktadir. Bu en endeks AB
ekonomilerinin  gostergesi  niteliginde  olup
biinyesinde Inditex grubu, Unilever, L’Oréal,
Deutsche Bank, Bayer, Allianz, BMW, Nokia ve
Wolkswagen grup gibi bircok 6énemli sirketleri
toplamis bir endekstir (paradurumu.com, 2020).

Bununla birlikte CBOE tarafindan 2008 yilinda $/€
kuru, petrol ve altin gibi varliklarin
siniflandirmasina dayanan yeni endeks serileri
olusturulmustur. Bu 1li¢ endekste de VIX
metodolojik yontemler kullanilarak hesaplama
yapilmaktadir. Bunlardan CBOE Ham Petrol
Volatilite Endeksi (CBOE Crude Oil ETF Volatility
Index- OVX) ABD'de hesaplanan petrol fonu
opsiyonu baz alinarak hesaplanmaktadir. Ayrica
ham petrol fiyatlarindaki yasanan dalgalanmalarin
30 glinlik oynakhigi ile ilgili piyasada olusan
beklentisinin 6l¢iilmesi sonucu olusmaktadir.
CBOE Altin Volatilite Endeksi (CBOE Gold ETF
Volatility Index- GVZ) ise, SPDR Altin Hisseleri
(Gold Shares) Opsiyonlarina dayanmakta olup,
altin fiyatlarinda gerceklesen 30 gilinlik ortili
oynaklig1 gostermektedir. Son olarak CBOE Euro
Currency Volatilite Endeksi (EVZ), Currency Shares
Euro Trust opsiyonlarina dayanmakta olup,
Dolar/Euro kurunun 30 giinliik volatilitesine
iliskin piyasa beklentisinin 6l¢iilmesi ile elde edilir.
Bu iic endekste de ortak olan Borsa Yatirim Fonlari
(Exchange-Traded Funds- ETF)’nin dayanak varlik
olarak kullanilmasidir. ETF kullanilarak fon
giderlerinin c¢ikarilmasi ile, bahsi gecen varligin
getirisini en iyi/yakin bicimde yansitmasi
hedeflenmistir (Telgeken vd., 2019: 217)

Bu baglamda ¢alisma dizayn edilirken oncelikle
giris kisminda kisaca risk endekslerinden ve
Korona viriisiiniin tiim diinyada hizla yayilmasinin
muhtemelen beklenen ekonomik sonuglarindan
bahsedildikten sonra ikinci bdlimde risk
endekslerinin yer aldigi daha onceki c¢alismalar
literatiir arastirmasi bashg altinda incelenecektir.
Ugiincii béliimde ise calismada kullanilan analiz
yonteminin amaci ve buna baglh olarak uygulama
boliimiindeki degiskenlerin neler oldugu, nereden
elde edildigi anlatilacaktir. Doérdiincii béliimde
Arastirmanin Yontemi ve Bulgular bashigr altinda
calismada  kullanmilan  Ekonometrik  model
tanitilacak olup, analizden elde edilen ampirik
bulgular paylasilacaktir. Besinci ve son béliimde
analizden elde edilen bulgular yorumlanarak bu


http://www.worldometers.info/coronavirus/
http://www.paradurumu.com/

alanda yapilacak olan baska calismalara da ilham
vermesi acisindan oneriler sunulacaktir.

2 | LITERATUR ARASTIRMASI

Konu ile ilgili olarak yapilan literatiir inceleme
sonrasinda uluslararasi risk (korku) endeksleri
ilgili calismalarin daha ¢ok sermaye piyasalari ve
borsalar ile birlikte degerlendirildigi
gozlemlenmistir. Bu calismada ise koronaviriisii
gibi bir beklenmedik bir kiiresel sokun endeksler
izerindeki etkileri arastirilmaktadir. Ayrica
calismanin bu y6nt ile daha dnceki calismalardan
ayrilan 6zgiin bir yapida olacagi umulmaktadir.

Hartelius vd. (2008) calismalarinda gelismekte
olan 33 tlkenin tahvil spreadlerine etki eden
faktorleri  incelemislerdir. Bu  dogrultuda
yatirimcilarin kararlar1 Uzerinde etkisi oldugu
varsayllan VIX endeksi degiskenin kullanildig:
calismada Ocak 1991 ile Subat 2007 arasinda
gerceklesen bir volatilite hareketliliginin tahvil
yayllimi tzerinde etkili oldugu bulgusuna
ulagsmislardir. Bununla birlikte FED'in daralma
donemine rastlayan 1994-1995 arasinda ise bu
etkilesim kesintilere ugrasa da VIX Endeksi'ndeki
bir standart sapmalik artisin spreadleri yaklasik
%30 gibi bir oraminda arttirdigr gorulmiistiir.
Ayrica Aralik 2002 - Subat 2007 doénemleri baz
alindiginda VIX Endeksinin agiklayic1 giliciiniin
hemen hemen %44’lere c¢iktifi diger bulgular
arasinda yer almaktadir.

Arik ve Mutlu (2014) yabanci yatirimcilara ait
hisse senetleri, BIST 100 ve VIX Endeksi ile temsil
edilen kiiresel riskten kaginma davranis
arasindaki nedensellik iliskisi test etmek amaci ile
net yabanci yatirimci alimlar ve VIX, dis piyasa
degeri ve VIX, BIST 100 ve VIX net yatirim / yabanci
yatirimci alimlari ve BIST 100, dis piyasa degeri ve
BIST 100 degiskenleri arasinda bir nedensellik
iliskisi analiz etmislerdir. Toda-Yamamoto (1995)
testi kullanilarak yapilan ¢alismada 4 Eyliil 2007 ile
31 Aralik 2012 dénemleri arasinda giinliik veriler
kullanilarak model c¢alistirlmistir. Calismanin
sonucunda elde edilen bulgulara bakildiginda VIX'
in net dis alimlar, dis piyasa tavani orani ve BIST
100 Endeksi iizerinde aciklayici bir giice sahip
olduguna dair kanitlar bulunmustur. Ayrica BIST
100'in yabanc1 sermaye isletmelerinde oncii bir
roli oldugunu ve yabana yatirimcilarin
momentum yatirimcislt olabilecegini kanitlar
nitelikte bulgulara ulasmistir.

Erdogdu ve Baykut (2016), uluslararasi risk
endeksleri arasinda yer alan (VIX) endeksi ve
MOVE (Merrill Lynch Treasury Option Volatility
Expectations) endeksi ile Borsa istanbul banka
endeksleri arasinda istatistiksel olarak anlaml bir
iliskinin varligini sinamak amaci ile ARDL sinir
testi, Toda-Yamamoto (1995) Granger nedensellik
testi kullanilmistir. 1998-2015 dénemleri arasinda
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giinliik veriler ile yapilan ¢alismada uzun dénemli
bir iliskinin olmadigi yoniinden bulgulara
rastlanmistir. Granger sonuglarina goére ise VIX
endeksinden Borsa Istanbul banka endekslerine
dogru tek yonli bir nedensellik gerceklestigi
gorilirken, MOVE endeksine dogru herhangi bir
nedensellik gerceklesmedigi goriilmiistiir.

Oner (2018), Calismasinda Altin, Petrol, ABD
tahvilleri Faiz oranlari, Euro/Dolar doviz kuru ve
VIX (korku endeksi) degiskenleri arasinda
nedensellik sinamasi yapmistir. 02.01.2008 -
10.05.2017 doénemleri arasinda giinliik verileri
kullanilan ¢alismada Granger Nedensellik testi
kullanilmistir. Calismanin sonucunda Altin‘dan
Petrol, ABD tahvilleri Faiz oranlari, Euro/Dolar
doviz kuruna dogru tek yonli bir nedensellik
iliskisi oldugu goriilmiistiir. Ayrica baz alinan
donemler itibari ile VIX Endeksi'nin hem ABD
tahvilleri faiz oranlar1 hem de Euro/Dolar déviz
kuru ile ¢ift yonlii bir nedensellik iliskisi icinde
oldugu yoniinde bulgulara rastlanmstir.

Sadeghzadeh (2018), calismasinda BIST100 ile VIX
ve Tirkiye Tiiketici Giiven Endeksleri arasinda
uzun ve kisa donemler itibari ile istatistiksel olarak
anlaml bir iligkinin varligini test etmek istemistir.
Dinamik En Kiiciik Kareler Yontemi (Dynamic
Ordinary Least Squares: DOLS) ydnteminin
kullanildig1 ¢alismada 2004 -2018 dénemlerine ait
veriler kullanilmistir. Bununla birlikte Granger
(1969) testi ile degiskenler arasinda nedensellik
iliskisi sinanmistir. Calismanin uzun ddnemde
korku endeksinde gerceklesen deger artislarinin
BIST100 fiyatlari lizerinde azaltic1 etki gosterirken,
tiiketici giiven endeksindeki artislarin ise yine
BIST100 endeksini diisiirdiigii saptanmustir.
Bunun yaninda kisa dénemde korku ve giliven
endeksinin teorik beklentiler yoniinde etkiledigi,
BIST100 endeksini diisiirdiigii yoniinde bulgular
elde edilmistir. Son olarak Granger (1969) analizi
sonuglarina bakildiginda ise BIST100 ve VIX korku
endekslerinden tiiketici giiven endeksine dogru tek
tarafli  bir nedensellik iliskisi gerceklestigi
sonucuna ulagmistir.

Kamisl ve Temizel (2019) calismalarinda 8 Ocak
2008 ile 25 Temmuz 2018 dénemlerini kapsayacak
sekilde haftalik veriler kullanilarak VIX, EURO
STOXX 50, CBOE Euro Currency, CBOE altin ve
CBOE petrol oynaklik endeksleri arasinda test
etmek istemislerdir. Bu baglamda s6z konusu
donemler arasinda Breitung & Candelon (2006)
frekansta nedensellik testi kullanmislaradir.
Yapilan analiz sonucunda c¢alismanin genelinde
degiskenler arasinda anlaml iligkiler oldugu
bulgusuna ulasmislardir. Petrol oynakliginin tiim
frekanslarda VIX endeksinin nedeni oldugu
sonucuna ulasirken, EURO STOXX 50
oynakligindan VIX endeksine dogru bir nedensellik
iligkisi goriilmedigi bulgusuna ulagsmislardir.



Ilgin ve Sar1 (2018) ¢alismalarinda 31 Aralik 2007
ile 29 Aralik 2017 doénemlerinde VIX endeksi ile
Global Altin Fiyatlar1 arasinda olasi bir nedensellik
iliskisini test etmislerdir. Belirtilen doénemler
arasinda Aylk veriler kullanilarak yapilan
calismada Granger Nedensellik testi ve Johansen
Esbiitiinlesme testleri kullanmistir. Granger
Nedensellik Testi sonuclarina gére VIX Korku
Endeksi ile Global Altin Piyasasi arasinda
nedensellik iliskisinin olmadig1 yoniinde bulgulara
ulasmislardir.

Saritas ve Nazhoglu (2019) ¢alismalarinda
02.01.2009 ile 12.11.2018 doénemleri arasinda
giinliik veriler kullanarak BiST100, VIX ve dolar
arasindaki iligkiyi incelemistir. Calismada VAR
modeline dayali etki ve tepki fonksiyonlari,
varyans ayristirmasi analizleri ile Granger
nedensellik analizi kullanilmistir. Analizden elde
edilen  bulgulara  bakildiginda  Etki-tepki
fonksiyonlari, korku endeksi sokunun BIST100
endeksi lizerinde negatif, dolar kuru iizerinde ise
pozitif yonli bir iliskiye sahip oldugu gorilmiistiir.
Varyans ayristirmasi analizi sonuglarina
bakildiginda ise VIX endeksini dolar kuru tizerinde
6ngoriili hata varyansinin aciklama oraninin BIST
Tablo 1: Veri Seti

Degisken Degisken Ag¢iklamasi

Google Tiklanma

TIK (arama) Siklig1

S&P 500 VIX Vadeli

VIX Islemler Volatilite
Endeksi
STOXX50E Euro Stoxx 50

Volatilite Endeksi

CBOE Euro Do6viz Kuru

EVZ Volatilite Endeksi

GVZ CBOE Altin Volatilite
Endeksi

OVX CBOE Ham Petrol

Volatilite Endeksi

3.1. Arastirmanin Hipotezleri

Calismada kurulan dort hipotezler asagidaki
gibidir.

Ho: TIK degiskeni ile VIX, STOXX50E, EVZ, GVZ, OVZ

Endeks degiskenleri arasinda bir nedensellik
iliskisi bulunmamaktadir.
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ile karsilastirildiginda nispi olarak daha biiytik
oldugu sonucuna ulasilmistir.

3 | ARASTIRMANIN AMACI VE VERI SETI

Bu c¢alismada Koronaviriisiiniin bilinirligindeki
degisimin Uluslararasi Risk endeksleri iizerinde
anlamli bir nedensellik iligkisinin varliginin
arastirilmasi amag¢lanmistir. Virtsiin bilinirligini ve
poplilaritesini temsilen Google trends arama
motoru lizerinden diinya genelinde “Coronavirus”
aramalar1 verilerine ulasilmistir. Arama motoru
verileri lizerinde MERS ve SARS gibi kavramlar
aranmayl1p dogrudan Coronavirus anahtar kelimesi
dikkate alinmistir. Calismada kullanilan
uluslararasi risk endekslerine dair ait veriler
(www.investing.com) adresinden elde edilmistir.
Ayrica Google trend verileri ve risk endeksleri
06.01.2019- 29.03.2020 donemleri arasinda (65
haftalik) gézlem degerinden olugsmaktadir. Google
tiklanma verilerinin haftalik olarak
yayinlanmasindan dolayr tiim degiskenlerin
verileri haftalik olarak incelenmistir. Calismada
kullanilan degiskenlerin kisaltmalar1 Tablo 1.'de
gosterilmistir.

Hi: TIK degiskeni ile VIX, STOXX50E, EVZ, GVZ, OVZ
Endeks degiskenleri arasinda bir nedensellik
iliskisi bulunmaktadir

Hz:Degiskenler arasinda birim kok vardir. Duragan
degildir.

Hs Degiskenler arasinda birim kok yoktur.
Duragandir.

4, ARASTIRMANIN YONTEMI VE BULGULAR

Calismanin uygulama béliimiinde bir zaman serisi
analizi  yonteminden faydalanimistir.  TIK
degiskeni ile VIX, STOXXS50E, EVZ, GVZ, OVZ
Endeksi degiskenleri arasindaki istatistiksel bir
iliskinin varligin1 sorgulama amaci1 ile Toda-
Yamamoto nedensellik testi ¢alistirllmistir. Toda-
Yamamoto testi uygulanmadan énce herhangi bir
6n test yapma kosulu bulunmamaktadir fakat
maksimum  biitiinlesme  derecesinin  elde
edilebilmesi i¢in analiz Oncesinde birim kok
testlerinin uygulanmasi gerekmektedir. Diger bir
yandan yapilan bir¢ok ¢calismada ADF, PP, KPSS vs.
birim kok testleri kullanilmaktadir. Ancak bu
testler yapisal kirilmalari dikkate almamaktadirlar.
Buna bagh olarak bu g¢alismada kullandigimiz
verilere yapisal kirilmalar1 da dikkate alan ve
duraganlig1 test eden bir baska test Lee Strazicich
(2003) birim kok testi uygulanmistir. Veriler
duragan hale getirildikten sonra aralarindaki
nedensellik iligkilerine bakabilmemiz i¢in bir
sonraki adimda optimal gecikme uzunlugu
Schwarz Bilgi Kriterine (SC) gore tespit edilmistir.
Sonrasinda degiskenler arasinda herhangi bir
nedensellik bulunup bulunmadig1 ve nedensellik



bulunuyorsa TIK degiskeninden hangi degiskene
dogru gerceklestigini tespit edebilmek icin Toda-
Yamamoto analizi, ikili test olarak uygulanmistir.
Bu yontemlerle ilgili olarak Lee- Strazicich Birim
Kok Testi(LM) ve Toda-Yamamoto Nedensellik
Testi ile ilgili teorik bilgiler paylasilmistir.

4.1. Lee- Strazicich Birim Kok Testi

Zaman serinde duraganlik sonug¢larimi giivenirligi
acisindan sahte regresyounn oniine gecilmesi
acisindan duraganlik sarti aranmaktadir (Oguz,
2020: 32). Yapisal kirillmaya izin veren birim kok
testlerinden olan LM bir ve iki kirilmali birim kék
testinin tercih edilmesi ile ADF tipi yapisal
kirilmalara izin veren birim kok testlerinin (ZA ve
Perron testleri) neden oldugu sahte reddetme
problemi 6nlenmektedir.

Diger bir taraftan Lee-Strazicich kirilmali birim kék
testinde modelin secilmesi 6nemlidir. Sen (2003)’e
gore diizey seviyede kirllmayir dikkate alan A
modeli ile egimde kirilmayr dikkate alan B
modeline gore diizey seviyede de egimde de
kirilmaya dikkate alan C modelinin daha iistiin
oldugu ifade edilmistir. Buna bagh olarak Lee ve
Strazicich (2003, 2004) testinde diizeyde ve
egimde bir ve iki kirilmay1 dikkate alan C modeli
kullanilmistir (Tirasaoglu, 2014: 74-75).

Lee ve Strazicich (2003, 2004) tarafindan
gelistirilen ve bu elestirilere diizeltme amac ile
literatiire yeni bir birim kok testi kazandirilmistir.
Bu yeni teste ‘de temel ve alternatif hipotezlerin
her birinde yapisal kirllmaya miisaade etmektedir.

LM birim kok testinde kullanilan yontem asagidaki
gibidir;

W=0Z+e e =Pe_+e €Y)

Denklem (1)’'de Z; dissal degiskenler vektort,
& ~iid N(0,02) ) ozellige sahip hata terimlerini
ifade etmektedir. Diizeyde iki degisiklige yer veren
model A Z, = [1, t, Dy, Dy;] seklinde ifade edilir.
Burada; Diy=1licint=2T,; +1, j=
1,2 ve diger durumlar iginse 0 olur. T,; Kirilma
zamanini gosterir. Model C ise trende ve diizeyde 2
degisiklik icermektedir model Z: =11,
t, Dy¢, Doy, DTy, DT, ] seklinde tanimlanir. Burada;
DTy, =t—Tyjigint > Ty; +1, j=

1,2 ve diger durumlar iginse 0 olur. Veri yaratma
slireci (DGP) temel hipotez altinda kirilmalar
icerirken (f = 1), alternatif hipotez (8 < 1)
seklindedir. Lee ve Strazicich, LM birim kok testi

sonucunu bulmak i¢in asagidaki denklemi
kullanmislardir.
Ay, = 8'AZ + 05, +u 2

Burada S, =y, — ), — Z8, t=2,..,T; olup § degeri
A,¢/'nin regresyonundaki AZ," den elde edilen
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katsayilaridir. ,, ise y; —Z;6 ile bulunur ve
burada y; ve Z; belirtilen siraya gore y, ve Z, nin
ilk elemanlaridir (Lee ve Strazicich 2003: 1083).

Kirilmalarin zamanlarn tespit edilirken A; = TB;/
T,i i=1,2 formilua kullamilir. Formulde ki T,
gozlemlerin toplam sayisini belirtmektedir. Test
istatistik degerinin minimum oldugu noktada birim
kok LM testi i¢in kirilma zamanlar1 belirlenir.

LM, = irlllff(l) adimlan takip edilir. Burada “t” t-
istatistigini ifade etmektedir (Esenyel, 2017: 47).
4.2. Toda-Yamamoto Nedensellik Testi

Granger (1969) tarafindan zaman serileri igin
gelistirilen nedensellik testleri, 6zellikle de finans
ve iktisat alaninda yapilan ¢alismalara onciilik
etmistir.  Granger'm  Onerdigi = nedensellik
testlerinde serilerin birim koksiiz halleri yani
duragan halleri kullanilmaktadir. Toda ve
Yamamoto'nun 1995 yilinda gelistirdikleri
nedensellik testinde ise bu durum dikkate alinmaz
ve serilerin farkli butiinlesme derecelerine izin
verilerek duraganlik testi yapilmasina gerek
olmadigl 6ne siirilir (Kizilkaya, 2018: 65).

Toda ve Yamamoto (1995) yapilan testin ilk
asamasl; modeldeki gecikme uzunlugunun (k) VAR
modeliyle belirlenmesidir. Daha sonra modelin
ikinci asamasinda, biitiinlesme derecesi en yiiksek
olan degisken, bitiinlesme derecesi (d;qx),
modelin  gecikme uzunluguna (%), ilave
edilmektedir. Uciincii asamada, serilerin diizey
degerleriyle (k& + d;q.) gecikmeye gore VAR
modeli  tahminlenmektedir. Son  asamada
(dmax)'ten gelen katsayilara, kisitlar eklenir ve
modifiye edilmis Wald istatistigi kullanilarak
eklenen kisitlarin anlamliligi  simanir. Toda-
Yamamoto (1995) tarafindan gelistirilen VAR
modeli  asagidaki  denklemler  yardimiyla
uygulanmaktadir (Sahin ve Durmus, 2018: 819);

k+d k+d
Yo=ap+ X5y " ayYe i + X0 " agiXe +
Uy 3)

k+d k+d
Xe = Bo+ Xicy " PriXe—i + Xisy " Pai¥ei
Ve 4)
Toda-Yamamoto testinde temel hipotez ve

alternatif hipotez asagidaki gibi kurulur.

Ho: X degiskeni Y degiskeninin Granger nedeni
degildir.

Hi: X degiskeni Y degiskeninin Granger nedenidir.
Toda-Yamamoto nedensellik testinin basarisi,
serilerin Dbiitiinlesme derecelerinin (d,;4) Ve

modelde ki gecikme uzunlugunun (%) dogru
belirlenmesiyle direk iliskilidir (Yavuz, 2006: 169).



Bu ¢alismada Lee-Strazicich (LS) testinde serilerin
kirilmalarini belirlemek i¢cin C modeli dikkate
alinmistir. Diizeyde duragan olmayan serilerin

Tablo 2: Lee- Strazicich Birim Kék Testi Sonuglar
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4.3. Lee-Strazicich Birim K6k Testi Sonuglari

birinci farki alinip yeniden LS birim kok testi
uygulanilmistir. Elde edilen bulgular Tablo 2’de
gosterilmistir.

Lee Strazicich (Model C)
Diizey 1. Fark
- Diizeyin Kirilma L o 1.Farkin e "
Degisken Tarihi Kritik Deger Kirilma Tarihi Kritik Deger
Test Istatistigi Test Istatistigi
TIK -35.82867* 22.12.2019 -4.267286
VIX -6.155471* 22.12.2019 -4.267286
STOXX50E
-4.193755* 12.01.2019 -4.306286 -5.332499* 02.02.2020 -4.125818
EVZ
-5.492309* 02.02.2020 -4.146357
GVZ
-3.799592* 16.02.2020 -4.098000 -6.626636* 05.01.2020 -4.218636
ovX
-4.463344* 17.11.2019 -4.326000
*: %5 seviyesinde anlamlhidir.
LS birim kok testi sonuglarina gore, serilerin biiytik Hz hipotezi reddedilmis, A: hipotezi kabul

cogunlugunun kirilma ile birlikte diizeyde duragan
oldugu tespit edilmistir. TIK, VIX, EVZ ve OVX
verilerinin diizeyde duragan oldugu ancak
STOXX50E ve GVZ verilerinin ise diizeyde degil
birinci farkta duragan hale geldigi gorilmistiir. Bu
duruma gore TIK, VIX, EVZ ve OVX degiskenleri i¢cin

89

edilmistir. Diger bir yandan STOXX50E ve GVZ
degiskenleri i¢cin Hz kabul edilerek, Hi hipotezi
reddedilmistir. Degiskenlerin kirilma tarihlerine
bakildiginda ise TIK degiskeni ile VIX endeksi
degiskenlerinin kirilma tarihinin 22 Aralhk 2019
oldugu tespit edilmistir.
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Tablo 3. Korelasyon matrisi tablosu

TIK VIX STOXX50E EVZ GVZ OVZ
TIK 413.6033
1.000000
VIX 240.6199 147.6206
0.973792 1.000000
0.0000  -----
STOXX50E -4022.283  -2638.520 79356.72
-0.702084 -0.770895  1.000000
0.0000 0.0000  -----
EVZ 39.95503 24.25076 -514.1235  4.757437
0.900727 0.915093 -0.836737  1.000000
0.0000 0.0000 0.0000 -
GVZ 115.8302 70.48982 -1128.879  11.95854 39.11408
0.910675 0.927655 -0.640750  0.876647 1.000000
0.0000 0.0000 0.0000 0.0000  -----
OVZ 608.3532 356.0102 -6322.744  60.74334 173.5126 954.2391
0.968356 0.948550 -0.726583  0.901537 0.898123 1.000000
0.0000 0.0000 0.0000 0.0000 0.0000 -
Ayrica  degiskenlerin  korelasyon Kkatsayilari 4.4.Toda-Yamamoto Nedensellik Testi Sonuglar1
sonuglarina  bakildiginda  katsayilarin 0,90

Degiskenler arasindaki nedenselligi incelemek icin
Toda-Yamamoto Modelinden faydalanilmistir.
Testler, ikili test seklinde degiskenler arasinda tek
tek gerceklestirilmistir. Toda-Yamamoto testi
yapilirken serilerin gecikme uzunlugu (k) Schwarz
Bilgi Kriterine (SC) gore, maksimum biitiinlesme

iizerinde oldugu gozlemlenmektedir. Bu sonuca
gore Google trend verilerinin diger degiskenler
lizerinde etkisinin yiiksek oldugunu
gostermektedir. Bu calismanin 6zellikle bagimsiz
degisken olarak dikkate aldigi TIK degiskenin
dikey yonde verileri incelendiginde STOXXS50E

degiskeni ile negatif yonde (-0.702084) bir iliski
icinde oldugu gorilirken diger degiskenler iki
pozitif yonde bir iliski i¢cinde oldugu
gozlemlenmistir.

90

derecesi dmax ise Lee-Strazicich (LS) birim kok
testine gore bulunmustur. Sonra bu modeldeki k
gecikmeli degerlere Wald istatistigi uygulanarak
nedensellik iligkisinin olup olmadig1 tespit
edilmeye ¢alisiimistir.



Tablo 4: Toda-Yamamoto Nedensellik Testi Sonuglari
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Bagimsiz

Ki-Kare Test

Bagimh Degisken Degisken dmax |K istatistigi Ki-Kare P-degeri | ligki
VIX 0 10 | 257.5781 0.0062 VAR
STOXX50E
1 10 |179.0051 0.0156 VAR
EVZ
TIK 0 10 |145.2870 0.0105 VAR
GVZ
1 10 |100.4380 0.0254 VAR
ovX
0 10 |426.8653 0.0001 VAR
*: %5 diizeyinde istatistiki olarak anlamhidir. kok testine gore maksimum duraganlasma
Optimal gecikme uzunlugu SC kriterine gére 10 giin seviyesi, k=VAR gecikme uzunlugunu
olarak belirlenmistir, dmax= Lee Strazicich birim gostermektedir.
Tablo 3’de elde edilen bulgulara gore, TIK Buradan ele edilen sonuglara gore
degiskeninden diger degiskenlere olan uluslararasi koronaviriisii(Covid19)  tiklanma  verilerinin

risk endeksleri VIX, STOXX50E, EVZ, GVZ, OVX
degiskenine dogru %5 anlamlilik seviyesinde
kurulan Hp: temel hipotezin reddedildigi
gorilmektedir. Bu sonuca Ki-Kare P-degerlerinin
istatistiksel olarak %5 gibi bir anlamlihk
seviyesinden ulasilmaktadir.

Ho: Bagimsiz degisken bagiml degiskenin Granger
nedeni degildir.

Hi:Bagimsiz degisken bagiml degiskenin Granger
nedenidir.

5 | SONUG

Uluslararasi piyasalarda aniden ortaya ¢ikan soklarin
gerek finansal piyasalari gerekse de reel piyasalari nasil
etkiledigi sik takip edilen konular arasindadir.
Uluslararasi yatirimcilar ve politika yapicilar agisindan
bu etkilesim genelde finansal kriz ortaya ciktifinda
takip edilmektedir. Bunu takiben genelde krizin ¢iktig1
tilkenin para birimi, faiz oranlari, siyasi ortaklari1 ve
ticari ortaklar ile iligkileri incelemis olup etkileri
tartisilmistir. Fakat aniden ortaya ¢ikan savas, deprem,
sel, salgin hastaliklar gibi durumlarda kiiresel
piyasalarda nasil etkiler gerceklestirdigi merak
edilmistir. 2019 Aralik ayinda Cin'in Wuhan sehrinde
aniden ortaya cikip tiim diinyay1 kisa siirede etkisi
altina alan Koronaviriisii (covid19) Pandemik salgini
ise bu ¢calismanin konusunu olusturmustur. Calismanin
yapildigi Nisan 2020 tarihi itibari ile de halen
yayllmaya devam eden salginin uluslararasi piyasalar
lizerinde etkilerinin ortaya konulmasi amag¢lanmistir.
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uluslararasi risk(volatilite) endeksleri iizerinde
istatistiksel olarak %5 anlamlilik diizeyinde bir
nedensellik etkisi gosterdigi tespit edilmistir.
Endeksler arasindaki katsayilari
karsilastirildiginda Ki-Kare Test Istatistiginin en
yliksek oldugu endeksin OVX (426.8653) oldugu
goriiliirken, Ki-Kare Test [statistiginin en diisiik
oldugu endeksin GVZ (100.4380) oldugu
bulgusuna erigilmistir.

Bu dogrultuda bu etkilesimi istatistiksel yontemlerle
6l¢me amaci ile viriisiin tiim diinya da bilinirliginin
artmasi ile uluslararasi piyasalardaki etkileri 6l¢iilmek
istenmistir. Bu dogrultuda Google trends verilerinden
yararlanarak, “coronavirus” kelimesinin arama
sikliginin bilinirligi ile iliskilendirilmistir. Diger bir
yandan uluslararasi piyasalarda hisse senetleri, doviz
kurlar1 ve emtialar gibi finansal varliklarin fiyatlarinda
gerceklesen volatiliteye bagli olarak olusturulan risk
endekslerinde ki degisimler incelenmistir. Uluslararasi
risk(volatilite) endeksleri olarak: Korku endeksi (VIX),
Euro Bolgesi Hisse Senetleri Endeksi (Euro Stoxx 50),
Ham Petrol Volatilite Endeksi (OVX), Altin Madencileri
Etf Volatilitesi (GVZ) ve Euro Para birimi oynaklik
endeksi (EVZ) kullanilmistir.



Analize yapilmadan o6nce maximum biitiinlesme
derecesine ulagsmak amaci ile duraganlik test edilmis,
Lee-Strazicich (LS) birim kok testi kullanilmistir. Euro
Bolgesi Hisse Senetleri Endeksi (Euro Stoxx 50) ve Altin
Madencileri Etf Volatilitesi (GVZ) degiskenleri disinda
ki degiskenlerin diizeyde I (0) seviyesinde duragan
olduklar: goriiliirken, bu iki endeksin I (1) seviyesinde
duragan oldugu tespit edilmistir. Daha sonra
degiskenlerin kirllma tarihleri belirlenmistir. En uygun
gecikme uzunluklar1 (SC) gore yapilarak, Koronaviriis
(covid19) degiskeninin bagimsiz degisken olarak
alindig1 calismada Toda Yamamoto analizi ile ikili
testler seklinde uygulanmistir.

Calismanin sonucunda TIK degiskeninden tiim risk
(volatilite) endekslerin’e A; hipotezi kabul edilirken,
Horeddedilmis, Koronavirts (covid19) bilinirligi (TIK)
ile tiim risk endeksleri arasinda istatistiksel olarak
anlaml iliskilerin oldugu goriilmiis. Bunun yaninda
viriistin  bilinirliginin artis gostermesi ile risk
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ABSTRACT

Association Rule Mining is a method which used in data mining. In this method, the
objects that are seen together in the data sets are identified and interesting patterns that
will help the decision maker are revealed. Revealed associations are expressed in the
form of rules. Interestingness measures are used to evaluate the rules. The decision-
maker pursues strong and interesting patterns and uses this analysis in the most efficient
and correct manner on behalf of the firm.

In this study, the interestingness measures which are used in the evaluation of
association rules are discussed extensively. The main purpose of the study is to
contribute to the Turkish literature by presenting a large number of interesting measures
used in the evaluation of association rules. In addition, some association rules have been
obtained according to some criteria on the data of various stores of a firm and these rules
have been evaluated by the interestingness measures. It can be stated that the findings
are useful for the firm's decision makers.

OZET

Birliktelik Kural Madenciligi, veri madenciliginde kullanilan yontemlerden biridir. Bu
yontemde, veri kiimelerinde birlikte goriilen nesneler belirlenerek, karar vericiye
yardimc olacak ilging ortintiileri ortaya ¢ikartilmaktadir. Ortaya konulan birliktelikler,
kurallar bigiminde ifade edilir. Elde edilen kurallarin degerlendirilmesi i¢in ilginglik
o6lciilerinden yararlanilir. Karar verici, giiclii ve ilgin¢ ortintiilerin pesinden gider ve
firmasi adina en verimli ve dogru sekilde bu analizden faydalanir.
Bu ¢alismada, birliktelik kurallarinin degerlendirilmesinde kullanilan ilginglik dl¢iimleri
kapsamli bir bicimde ele alinmistir. Calismanin ana amaci birliktelik kurallarinin
degerlendirilmesinde kullanilan ¢ok sayida ilginglik 6l¢limiinii sunarak, Tiirk¢e yazina
katki saglamaktir. Bununla birlikte, bir firmaya ait ¢esitli subelerin verileri lizerinden bir
takim kriterler dogrultusunda baz birliktelik kurallar1 elde edilmis ve bunlar ilginglik
Olciimleri ile degerlendirilmistir. Elde edilen bulgularin firmanin karar vericileri i¢in
yararl nitelikte oldugu belirtilebilir

© 2020 JOBDA All rights reserved

1| GIRIS gerceklestirilen islemler neticesinde depolanan
veriler her gecen an olaganiisti boyutlarda artis

Glinlimiiz insaninin yapmis oldugu her aligveriste, her gostermektedir (Akpinar, 2000).

telefon aramasinda ve her bankacilik isleminde,

uydulardan ve uzaktan algilayicilardan elde edilerek Isletmeler, miisterileri ile ilgili biiyiik miktarda, farkl

kaydedilen, devlet ve isletme yonetimi altinda ozellik ve niteliklere sahip veriye sahiptir.
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Isletmelerin sahip olduklar1 bu veriyi en etkin
bicimde kullanabilmeleri verinin isletme tarafindan
dogru anlasilabilmesi ile miimkiindiir. Bu ¢abanin ve
beraberinde elde edilen bilginin ise isletmelerin
rekabet giicleri acisindan 6nemi agiktir. Fazla sayida
sube ile ¢cok miisteriye hizmet veren sektorlerde
olusturulan veri tabanlarindan elde edilecek bilgi
isletmenin rekabet giiciini arttiracaktir. Veri
madenciligi tekniklerine duyulan ihtiya¢ bu noktada
kendini gostermektedir. Bu teknikler biiyiik hacimli
ve insan eliyle bilginin elde edilmesinin zor oldugu
veri kiimelerinden; yararl ve kullanisli bilgilerin daha
hizli ve kolay elde edilmesinden kullanilir. Siniflama,
kiimeleme, birliktelikleri kurallar;, tahminleme,
oriinti bulma, vb. bircok metot, veri madenciligi
baslig1 altinda, isletmeler icin kullanish olabilecek
bilgileri ortaya koymay1 ve isletmelerin sahip oldugu
veri kiumeleri icerisindeki gizli bilgileri aciga
¢ikarmay1 amaglamaktadir.

Birliktelik kurallar1 madenciligi de veri madenciligi
kapsaminda en ¢ok kullanilan metotlardan biridir. Bu
kapsamda kullanilan algoritmalar; veri
kiimelerindeki hangi nesnelerin birlikte oldugunun
ortaya ¢ikarilmasinda, ilginglik o6lgiileri ise; bu
birlikteliklerin degerlerinin ortaya konulmasinda
kullanilmaktadir. Birliktelik kurallarinda kullanilan
algoritmalar ve ilginglik o6l¢iimleri degiskenlik
gostermektedir. Arastirmacilar farkli metotlar
izleyerek cok sayida algoritma ve ilginglik kural
Olciisii gelistirmigtir.

Bu calismanin temel amaci birliktelik kurallarinin
degerlendirilmesinde kullanilan ilginglik
Olgimlerinin kapsamli bir sekilde sunulmasidir.
Ayrica, uygulama kisminda perakende sektoriinde
faaliyet gosteren firmanin bir subesine ait satis
verilerinden yola cikarak elde edilen bulgulara yer
verilecektir.

2 | VERI MADENCILIGI KAVRAMI

Veri Madenciligi, biiylik miktarda veri yiginlarinin
anlaml ve faydal bilgilere doéntstiiriilmesi siirecidir.
Sahip olunan veri kiimelerinin ¢ok biiytik ve karmagik
olmasi, klasik matematiksel ve istatistiksel metotlari
kullanarak verilerin ¢oéziimlenmesi konusunda
yetersiz kalabilmektedir. Zira biiytik ve karmasik veri
kiimeleri lizerinde yapilan analizler yogun vakit ve is
ylkiine sebebiyet vermekte ¢ogu zaman da uygun
¢oziimlere ulasilmamasi konusunda basarisizliklar
soz konusu olmaktadir.

Veri madenciligi, bliylik veri kiimelerinin, istatistik,
matematik ya da oOrlntii tanimlama teknikleri
yardimiyla incelenerek bu veriden yeni iliskilerin,
oriintiilerin ve trendlerin kesfedilmesi siirecidir
(Larose, 2005).
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Veri Madenciligi klasik istatistiksel ¢6ziimlemeden
farkli olarak, daha fazla degisken ve daha fazla
gozleme sahip veri kiimelerini analiz etmek icin
kullanilmaktadir. Veri Madenciligi sahip oldugu
algoritmalar kullanarak karmasik veri kiimelerini
analiz edip, faydali bilgiler ve modeller kesfetmeye
yarayan bir slirecten olusur. Bu siirecte Veri Tabani
Sistemleri, Yiksek Performansli Programlama, Veri
Gorsellestirme, Goriintii ve Sinyal isleme, istatistik,
Yapay Ogrenme ve Oriintii Tamima gibi disiplinler
arasi kavramlar kullanilir (Ledoelter, 2013, Zaki ve
Meira, 2014).

Veri madenciligi biiylik miktarda veri icinden, gelecek
ile ilgili tahmin yapilmasini saglayacak baginti1 ve
kurallarin  bilgisayar programlar1  kullanilarak
aranmasidir. Bu durum; veri analizi yapilarak, bir mal
icin bir sonraki ayin satis tahminleri ile yapilip,
misteriler satin aldiklar1 mallara bagh olarak
gruplandirilip, yeni bir driin igin potansiyel
miisteriler belirlenip, miisterilerin zaman icindeki
hareketleri incelenerek onlarin davranislan ile ilgili
tahminler yapilabilmesidir. Binlerce mal ve miisterin
var oldugu dikkate alindiginda bu analizlerin gozle ve
elle yapilamayacagl, otomatik olarak yapilmasinin
gerektigi ortaya ¢ikar ve veri madenciligi bu noktada
devreye girer (Alpaydin, 2000).

Veri madenciligi ve veri tabanlarinda bilgi kesfi
(VTBK) stlireci kavramlari birbirinin  yerine
kullanilabilmektedir ve VTBK siirecinin bir adimidir
(Moen, 2005). VTBK siire¢ modeli Sekil 1'de
gosterildigi gibidir:

Sekil 1: VTBK Siire¢ Basamaklar1 Kaynak: Fayyad, vd. (1996

T A
oA
&P

Donsstortlms
On Ilenmi Veri
Veri

Veri Madenciligi

Hedef Veri

Gortldigl tzere VTBK siireci verinin saklandigi
ortamlarindan uygun verilerin se¢ilmesi ile baslayan,
Onisleme, dontstiirme, analizlerin yapilmasi1 ve
degerlendirme basamaklarindan sonra veriden bilgi
elde edilmesine uzanan bir siirectir.

Raporlama araglarinin gilinlimiiz veri yiginlari
karsisinda yetersiz kalmasi, VTBK'nin ortaya
¢ikmasina neden olmustur. VTBK siireci icerisinde
Veri Madenciligi adimi, siirecin en dnemli kismini
olusturmaktadir, zira bu asamada toplanmis verinin
analizi icin en uygun modelin kurulmasi ve
degerlendirilmesi asamalari yer almaktadir.



3 | BIRLIKTELIK KURALLARI MADENCILIGI

Veri madenciligi modelleri tahminleyici ve
tanimlayici modeller olmak tzere iki baslkta
simiflandirilmaktadir. Tahminleyici modeller;

siniflandirma, regresyon, zaman serisi analizleri,
ongoriileme ve tanimlayici modeller; kiimeleme,
Ozetleme, birliktelik kurallari, dizi kesfi olarak
siralanabilir (Dunham, 2006). Birliktelik analizi, veri
kiimesinde birlikte goriilen nesnelerin kiimelerini ve
bu kiimeler arasindaki iliskileri etkili bir sekilde
kesfetmek icin kullanilir. Kesfedilen oriintiiler, sik
gozlenen nesne kiimeler ya da kurallar olarak
gosterilir. Birliktelik analizinde bu ériintiilerin ilging
olmast beklenir ve oriintilerin ilgingliginin
belirlenmesi icin cesitli 6l¢glimler sunulmustur. Bu
Olglimlerin secimi ise hassas bir konudur. Veri
kiimesinin biuytukligli arttik¢a ilging oOrintiilerin
belirlenmesi daha da zorlasir (Tan, vd. 2006)
Birliktelik kurallarini ¢ikarma isi biiytik bir islemsel
veritabani i¢inde bir kerede tarama yapmayi
gerektirdiginden, islem gilicliniin muazzam seviyede
olmas1 zorunludur (Lee ve Siau, 2001). Veritabani
icinde yer alan kayitlarin birbirleriyle olan iligkilerini
inceleyerek, hangi olaylarin es zamanli olarak birlikte
gerceklesebileceklerini ortaya koymaya calisan veri
madenciligi yontemleri bulunmaktadir. Bu iligkilerin
belirlenmesiyle “birliktelik kurallar1” elde edilir
(Silahtaroglu, 2008).

3.1 | Temel Kavramlar ve Kural Cikarim

Birliktelik kural analizleri degiskenlerden
hangilerinin  “birlikte” oldugunun bulunmasina
yoneliktir. isletme diinyasinda daha yaygin olarak
“benzesim analizleri” ya da “Pazar sepeti analizi”
adlariile de bilinen birliktelik analizleri iki ya da daha
fazla degisken arasindaki tespit edilmemis kurallarin
arastirilmasi lizerinedir.

Birliktelik kurallar;; “EGER -6nciil ifade-, ISE -ardil
ifade-“formunda, destek ve giiven Ol¢limleri olan
kurallardir (Larose, 2005). Birliktelik Analizi olarak
bilinen yontem, biiylik veri kiimelerindeki ilging
iliskilerin kesfedilmesinde kullanilmaktadir. Ortaya
cikan iligkiler  “birliktelik  kurallar’” olarak
isimlendirilmektedir (Tan, vd. 2006). Kuralin, verilen
karar oncesine kadar olan kismina oncil denir.
Kuralin karar kismina ise ardil adi verilir. Destek
(support) ve giiven (confidence) degeri, bir birliktelik
kuralinin gilicinii gosteren o6l¢ii birimleri olarak
degerlendirilebilir.

Birliktelik kurallar i¢in birer ilginglik 6l¢iisii olan
gliven ve destek degerleri asagidaki gibi gosterilir
(Agrawal, vd. 1993);

D: Veri,

ti: Verideki kayitlar, D={t1, t2, .., ti, ..., tn }

X, Y: Kurallardaki 6geler (Onciil ve Ardil)

96

B. Karasu, O. Dogan / Journal of Business in The Digital Age 3(2), 2020, 94-107

X =Y, X'in 6ncil, Y'nin ardil oldugu bir kural (XnY=0)
olmak uizere;.
Destek degeri (dd):

__|teDXct|
dd (X) = 77—

Giiven degeri (gd):

_ dd(X-Y)
gd(X-=Y)= TGN
Destek degeri veri igindeki tekrar eden kayitlarin,
tlim veriye orani iken giiven degeri ise bir kuralin
destek degerinin, o6nciil 6gelerin destek degerine
orandir.

3.2 | Iginglik Ol¢ii Birimleri

Birliktelik analizleri sonucunda olusan ytiksek destek
ve giiven degerlerine sahip kurallar, giicli kurallar
olmasina ragmen her zaman iliskinin gercek giiciinii
gostermeyebilir. Ornegin bir kanser hastasina verilen
A ilacinin B ilaciyla birlestirilerek kullanilmasi
gerekiyor ise, A ile B arasinda yiiksek bir destek ve
gliiven degeri cikacaktir. Ancak A ile B arasinda
olusturulabilecek kuralin ilging bir kural olmadigi
asikardir A ilact ile B ilacinin birlestirilerek
kullanildigini bilmeyen bir analizci igin bu tam aradig:
bir kural olarak degerlendirilebilir. Ancak analizi
yapan bu isin uzmani bir doktor ise bu kuralin ilging
olmadigin1 ve degerlendirme disinda tutulmasi
gerektigini soyleyebilecektir. Buna benzer kurallar
arastirmactyl1  yaniltacak yapidadir.  Birliktelik
kurallarinin daha anlaml kurallardan olusturulmasi
icin ilginglik Ol¢li birimlerinin de kullanilmasi
gerekmektedir. flginclik olcti birimlerinin
kullanilmadan elde edilen kurallar, o isin uzmani
olunmadig siirece de anlamli olarak gortlebilecektir.
Oznel o6lgiimleri belirlemek igin gerekli uzman
bilgisine ulasmak genellikle kolay degildir ya da
uzman bilgisi giivenilir olmayabilir. Ayrica, bu uzman
bilgisine ulasmanin maliyeti de yiiksektir (McGarry,
2005). Buradan hareketle destek ve gliven degerinin
yant sira Dbirliktelik kurallarinin genelligi ve
giivenilirligini degerlendirmek icin olasilik temelli
objektif olclimler pek ¢ok arastirmaci tarafindan
kapsamli olarak incelenmistir. Farkli calismalardan
derlenen ilginglik 6l¢ii birimleri izleyen kisimdaki
gibidir.

Laplace Correction
_ _dd (X—>Y)+1
Laplace Correction (M — K) = Tado0+z
esitligi ile ifade edilir.
Given degeri, [0, 1] araliginda deger aliyorken
Laplace Correction degeri [0, 1) araliginda deger

almaktadir (Azevedo ve Jorge, 2007).



Biitiinlik Degeri
Gliven degeri, 6nciil ve ardilin birlikte oldugu kayit
sayisinin dncil kayit sayisina oraniyken (XNY=0),
biitiinliik degeri, ardilin kayit sayisina oranidir
(Bramer, 2007):

N .. dd (X=Y)
Biitinlik Degeri X=Y) = —F—

dd (v)
seklinde gosterilir.

Lift
Lift degeri su sekilde hesaplamak mimkiindiir (Zhao,
vd. 2009):

dXuvY
Lift(X—Y) =%
Lift degerini hesaplayan bir baska formiil ise su
sekildedir (Brin, vd. 1997):

. dd (XuY)
Lift(X-Y)= 2400).dd(r)
Lift degerinin 1'den kii¢ciik olmasi X ile Y arasinda
negatif korelasyon olduguna, 1’den biiyik olmasi
pozitif korelasyona olduguna,1’e esit olmasi ise X ve
Y'nin birbirinden bagimsiz oldugunu géstermektedir.
Lift degerinin 1’e esit oldugu durumda, bu kurallarin
ilging kurallar olmadig, ilging kurallarin her iki
degiskenin birbirine negatif ya da pozitif yonde
bagimli olmalari gerektigi yargisina
varilabilmektedir. Bir baska deyisle bagimli ve birbiri
ile iligkili kurallar ilgingtir (Zhao, vd. 2009; Brin, vd.
1997).

Leverage
Piatetsky-Shapiro olarak da adlandirilan Leverage
asagidaki gibi tanimlanmistir (Kannan ve Bhaskaran,
2009).

Leverage (X—=Y) =gd (¥~Y) - [dd (Y).dd (X)]

Bu simetrik 6l¢iim, bir islemde meydana gelen X U
Y'nin gercek olasilifl yani onciil ve ardilin giliven
degeri ile X ve Y'nin istatistiksel olarak bagimsiz olma
olasiligr arasindaki farktir (Zaki ve Meira, 2014).
Minimum degerin -1, maksimum degerin 1 olmasi
ardil ve oOnciillerin birbiriyle bagimli oldugunu, 0
olmasi ise ardil ve onciillerin birbirinden bagimsiz
oldugunu gostermektedir.

Conviction

Conviction degeri asagidaki gibi hesaplanir (Brin, vd.
1997):

1-dd (Y)

Conviction(X—~Y)= 1-gd (X > 1)

Concivtion degerinin 1'den kii¢iik olmasi negatif
korelasyona, Conviction degerinin 1’den pozitif
korelasyona, Conviction degerinin 1’e esit olmasi ise
bagimsizliga isaret etmektedir. Lift degerinin aksine
conviction degeri tek yonlii degildir (degisme 6zelligi
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yoktur), yani simetrik bir 6l¢iim degildir (Jimenez,
2013).

Kesinlik Faktori

Kesinlik Faktori, birliktelik kurallarindaki belirsizligi
O0lgmek icin gelistirilmistir ve asagidaki formil ile
gosterilir (Berzal, vd. 2002):

d(X - Y)—dd (Y
Kesinlik Faktorii (X—»Y) = gd (X > v)—dd (¥)

dd (yr)

Certainty Factor, M—K gibi bir kuralda, yalnizca
onciiliin (M) oldugu islemleri dikkate alarak, kuralin
ardil (K) icerdigi olasiigi olger. Bu ol¢ii -1 ile 1
arasinda bir deger aldiginda onciill ve ardillar
birbiriyle bagimli, 0 oldugunda ise onciil ve ardilin
birbirinden bagimsiz oldugunu géstermektedir.
Klosgen

Klosgen degeri, asagidaki formiildeki gibi tanimlanir
(Tan, vd. 2004)

Klosgen (X—Y= [\/dd(X UY). gd(X - V)| - dd(V))
Klosgen degeri, -1 ile 1 arasinda bir deger aldiginda
onctl ve ardil arasinda bagiml bir iligki, 0 degerini
aldiginda 6nciil ve ardil arasinda bagimsiz bir iliski
vardir.

Cosine
Cosine degerinin asagidaki gibi hesaplanir (Tan ve
Kumar, 2000)

dd (XUY)

Cosine (X -=Y) = [dd (X)dd (¥)

Bu deger 0 ile 1 arasinda bir deger alir. Payda degeri
0 olamayacagl icin Cosine degeri onciil ve ardil
arasinda bagiml bir iliski oldugunu ortaya koyacaktir
Bu iligkinin ilginglik giicii 0’a yaklastik¢a azalacak, 1'e
yaklastike¢a artacaktir (Tan ve Kumar, 2000).

Jaccard Degeri
Jaccard degeri, asagidaki
(Rijsbergen, 2979):

_ dd (XUY)
Jaccard (X =Y) T dd (X)+dd (Y)—dd (XUY)

gibi gosterilmektedir

Jaccard degeri, dnciil ve ardillar arasindaki iliskinin 0
ile 1 arasmnda bir deger aldigin1 gosterir. Degerin
ylksek olmasi iliskinin ilginglik giiciiniin de yiiksek
oldugunu gosterir.

Gini Indeks

Gini indeks degeri, asagidaki
gosterilmektedir (Shaikh, 2013):
Gini Indeks(X—-Y)= dd(X)[gd(X - Y)*+ gd(X -
Y21+ dd(Y").[gd(X' - Y)? + gd(X' - Y")?] -
dd(Y)? —dd(Y")?

formiilasyon ile

J-Olciisii



J-Olciisii degeri, asagidaki gibi ifade edilmektedir
(Smyth ve Goodman, 1991):
gaX-v)

(X-Y) ~[dd(XUY).log dd (Y) ]+[dd

gd(X-Yn
(XUY").log 44 ]
Bu 6l¢ti degeri simetrik degildir. 0 degeri onciil ve
ardillarin birbiriyle bagimsiz oldugunu gosterir.

J-Olciisii

Yule’s Q

Baz1 ilginglik  Olglimleri, iliskiler arasindaki
eksikliklerin dikkate alinmasini desteklemektedir.
Yule’s Q degeri “Odds Ratio (Olasilik Orani)” degerini
temel alan boyle bir 6l¢ciimdiir. Ancak Odds Ratio’'nun
aksine, Yule’s Q; P(A) > 0 ve P(B) > 0 olan
durumlarda tanimlanmistir (Shaikh, 2013).

, (X = V(X ¥)]-[dd(X = Y)dd(X - 1))
Yule’sQ(X-Y)= [dd (X = V)dd(X' = Y')|+[dd (X' = ¥)dd(X = ¥")]

Yule’s Q degeri dnciil ve ardilin birbirinden bagimsiz
olmasi durumunda 0 degerini alir.

Yule’s Q degerinin pozitif olmasi; 6nciil ve ardilin
birlikte olma olasiliginin daha yiiksek oldugunu,
negatif olmasi ise daha disik oldugunu
gostermektedir (Shaikh, 2013).

Yule’s Y

Birlesme Kkatsayisi (The Coefficient of Colligation)
olarak da bilinen Yule’s Y degeri, asagidaki
formiilasyon ile gosterilmektedir (Shaikh, 2013).

_ Jdd(X - v).dd(X' -Y")

Jdd (x).dd ()

Yule’s Y degeri, +1 ile -1 arasinda degisen bir
degerdedir. Pozitif deger, pozitif korelasyonu, negatif
deger ise negatif korelasyonu gosterir. Degerin 0
olmasi ise 6nciil ve ardil arasinda hig iliski olmadigini
yani birbirlerinden bagimsiz oldugunu gosterir.

0dds Orani

0dds Ratio (olasilik orani) ilginglik dl¢timleri iginde
kullanilabilecek bir baska ©6l¢iim degeridir ve
asagidaki formiil ile gosterilir (Tan, vd. 2006).

Yule’'s Y(M - K)

dd(X —=Y).dd(X —=Y")
dd(X - Y')dd(y - X"
0Odds Ratio degerinin 1 e yaklagmasi 6nciil ve ardil
arasindaki iliskinin ilginglik gliciiniin de ylksek
oldugunu gostermektedir. Deger O ise, aralarinda bir
iliski yoktur.

0dds Ratio (M - K)=

Miisterek Gli¢
Miisterek Gii¢ (Collective Strength) degeri asagidaki
gibi hesaplanir (Tan, vd. 2006).

dd(X = Y)+gd(X' - Y")

Miisterek Gii¢ (X = Y) = JTaa00 a0 [ ]
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Collective Strength degeri onciil ve ardil arasindaki
ilisgkinin ilginclik glicinii gosterir. Deger 1’e
yaklastikea, iliskinin ilginglik giicii de artar.
Dogrusal Korelasyon Katsayisi
Dogrusal Korelasyon Katsayis1 (DKK) asagidaki gibi
hesaplanir (Kirchgessner, vd. 2016).

_ dd(X - Y)+[dd(X).dd(Y)]

~Jdd().ddy)ddx).ddr’)

DKK(X-Y)

Loevinger Degeri
Loevinger degeri asagidaki gibi hesaplanir (Geng ve
Hamilton 2006).

Loevinger (X—>Y) = %

Loevinger degeri «1 — [dd(M). dd(K")]» pozitif bir
deger olacagindan, 0 ile 1 arasinda yani pozitif bir
deger alacaktir ve bu iligkinin ilginglik giicii 0 dan
uzaklastikca artacaktir.

Information Gain
Bu deger asagidaki gibi hesaplanir (Masood ve

Ouaguenouni, 2013).
dd(X—-Y)

= log ad(x).dd(v)

Information Gain (X - Y)

Sebag - Schoenauer Degeri
Sebag-Schoenauer degeri asagidaki gibi hesaplanir
(Sebag ve Schoenauer, 1998).
__ dd(X-Y)

Sebag-Schoenauer (X—-Y) = m
Sebag-Schoenauer degeri onciil ve ardil arasindaki
iliskinin ilginglik giiclini gosterir. Deger 1’e
yaklastikea, iliskinin ilginglik giicii de artar. Degerin 0
olmasi durumunda o6ncil ve ardilin birbirinden
bagimsiz oldugunu géstermektedir.

Least Contradiction
Bu deger asagidaki gibi hesaplanir (Aze ve Kodratoff,
2002).

Least Contradiction (X > Y)  _ ddX>Y)-dd(X Y1)

dd(y)

Bu deger, 1 ile -1 arasinda yer alir. Degerin ytiksek
olmas: iliskinin ilgin¢lik giiciiniin de yiiksek
oldugunu, degerin 0 olmas ise aralarinda bagimsiz
bir iliski oldugunu gosterir.

Ornek ve Kars1-Ornek Orani
Bu deger asagidaki gibi hesaplanir (Gras, vd. 1996).
Ornek ve Karsi-Ornek Oram _ 1-dd(X-Yr)
(X-Y) © dd(X-Y)

Ornek ve Kars1 Ornek Oran1 (Example and Counter-
Example) pozitif bir deger olacaktir. Deger 0’dan
uzaklastikca onciil ve ardil arasindaki iliskinin
ilginglik giicii de artar.

Leverage-2



Leverage-2 degeri asagidaki
(Piatetsky-Shapiro, 1991):
Leverage-2 (X - Y) =dd (X = ¥) - [dd (X).dd (V)]

gibi  hesaplanir

Leverage-2 degerinin 0 olmasi durumunda 6nciil ve
ardillar arasinda bagimsiz bir iliski vardir. Deger
0’dan uzaklastikea iliskinin ilginglik giicii de artar.

Coherence
Coherence degeri asagidaki gibi hesaplanir (Kannan
ve Bhaskaran, 2009).

_ dd(X->Y)
Coherence (X—=Y) T [dd(X)+dd(Y)—dd(X - Y)]

Coherence degeri 0’dan biiytik yani pozitif bir deger
alir. Deger 0’dan uzaklastikea iliskinin ilginglik giicii
de artar.

Specificity-2
Specificity-2 degeri asagidaki gibi hesaplanir (Kannan
ve Bhaskaran, 2009).

Specificity-2 (X » Y) =gd(¥' = X)
Specificity-2 degeri 0’dan biiyiik yani pozitif bir deger
alir. Deger 0’dan uzaklastikea iliskinin giicii de artar.

Kulczynski Degeri
Kulczynski degeri asagidaki gibi hesaplanir (Kannan
ve Bhaskaran, 2009).
d(Y > X)+gd(X—Y
Kulczynski (X —>Y) =4 Ui )Zg &>
Kulczynski degeri, incelenen kuralda her iki isleme ait
gliven degerleri toplaminin ortalamasidir. Bu deger,
pozitif bir deger olacaktir. Deger 0’dan ne kadar uzak
ise iliskinin ilginglik giicli de o kadar yiiksektir.

Tek Yonlii Destek Degeri
Bu deger asagidaki gibi hesaplanir (Kirchgessner, vd.
2016).
Tek Yonli
Destek (X-Y)

dd(X->Y)
=gdX - Y)Xlog2 2a00.4400)
iki Yonlii Destek Degeri
iki yonlii destek degeri asagidaki gibi hesaplanir
(Kirchgessner, vd. 2016).

Iki Yonlii Destek

dd(X-Y
X-=Y) daxon)

=dd(X - Y)Xlog2 dd(X).dd(Y)

4 | VAKA ANALIZi

Bu kisimda perakende sektoriinde faaliyet gosteren
¢ok subeli bir firmaya ait bir subenin, belirlenmis
kriterler dogrultusunda satis verilerinden yola
cikarak gerceklestirilen bir uygulamaya yer
verilecektir. Uygulama asamasinda, elde edilen
veriler belirli islemlerden gegirildikten sonra, WEKA
programi kullanilarak birliktelik kural madenciligi
analizlerine tabi tutularak anlamli kurallar elde
edilmeye ¢alisilmistir.

99

B. Karasu, O. Dogan / Journal of Business in The Digital Age 3(2), 2020, 94-107

4 1| Veri Segimi

Uygulamada, hizli tiiketim mallarinin satildig1 ve
perakende yapida ¢ok subeli bir marketler zincirine
ait veriler kullanilmistir. Veriler, firmanin érnek bir
subesinden alinarak sunulmustur. Subeden alinan
veriler, 1 Ocak 2018 - 31 Mart 2018 tarihleri
arasinda, firmanin ciro olarak en fazla satis yaptig ilk
10 triin grubunda yapilan tiim aligverisleri arasindan
alinmistir. Firmanin bir 6nceki yil cirosunda satis
hacmi en ¢ok olan ilk 10 kategorisinin tiim cirodaki
pay1 %26 olarak tespit edilmistir. Kategori bazinda
cirodaki paylar1 Tablo 1 sunulmustur.

Tablo 1: flk 10 Kategorinin Yiizdelik Paylarn

Kategoriler ”k 10 k.ategori Tum cirlo
icindeki pay1 (%) icindeki pay1 (%)

deterjan %14,58 %3,79
cay %14,53 %3,77
kola %14,41 %3,74
meyve suyu %10,38 %2,69
su %10,07 %2,62
biskiivi %09,06 %2,35
soda %8,50 %2,21
bebek bezi %7,39 %1,92
sampuan %5,99 %1,56
makarna %>5,09 %1,32
toplam %100,00 %26,00

Ornek olarak incelenen subeden ilgili ddsnemde 3409
adet miusteri (tekil) alisveris yapmis ve bu miisteriler
11323 alisveris gerceklestirmislerdir.

4 2 | Verinin Hazirlanmasi

Igili tarihler arasinda, ilgili tiriin kategorilerinin satin
alimlarindan olusmus sepetler matris forma
donistiirtilmiistir. Calismada, birliktelik kurallarinin
ortaya cikarimi i¢im ticretsiz ve agik kaynak kodlu bir
veri madenciligi yazilimi1 olan WEKA kullanilmistir.
Sekil 2 ‘de 6rnek bir veri seti gosterilmektedir.



Sekil 2: Degiskenlerin Tanitilmasi
relation veriler
@attribute DETERJAN numeric
@attribute CAY numeric
@attribute KOLA numeric
@attribute MEYVESUYU numeric
@attribute SU numeric
@attribute BiSKUVIi numeric
@attribute SODA numeric
@attribute BEBEKBEZi numeric
@attribute SAMPUAN numeric
@attribute MAKARNA numeric

@data
?,?,?2,?2,1,?,?,?2,?2,?

25,55, ,5,5,5,f

?,2,2,?,2,1,2,2,?,?

,e,0,0,0,4,0,0,0,

?,2,2,2,1,7,2,2,?,?

?2,1,?,?,?,1,?,?,?,?

25,0, 0,4,5,80,8,

1,?2,?2,?2,?2,2,2,2,2,°
2 s, T, T, ,,0,5,F

Sekil 2’ de goriildugi gibi, degiskenler niimerik olarak
tanitilmistir. Ancak bu niimeriklik tanimlanan deger
ile alakalidir. Veri kisminda, “1” kodlanmasi o tiriiniin
alindiginy, “?” ise alinmadigini ifade etmektedir.
WEKA programinda Apriori algoritmasi igin
parametrelerin se¢ildigi islem penceresi Sekil 3'de
gosterildigi gibidir.

Sekil 3: Apriori Algoritmasi Parametre Belirleme Ekrani

: weka associations Apriori |
About
Class implementing an Apriori-type algorithm More J
Capabilities |
car |False 2
classindex -1 1
deta 005
doNotCheckCapabilities | False =)
lowerBoundMinSupport  0.01
metricType | Confidence v
minMetric 0.5
numRules 100
outputitemSets | False 2
removeAllMissingCols | False v
significanceLevel 1.0
treatZeroAsMissing | False =)
upperBoundMinSupport 1.0
verbose |False v
Open Save J oK | Cancel

Sekil 3’ de goriilen ekrandan minimum destek degeri,
minimum giiven degeri, ilginglik Ol¢lisii (gliven
degeri, lift degeri, leverage degeri, conviction degeri),
istenen sayida kural vb. arastirmacinin belirleyecegi
parametreleri segmek miimkiindiir.

Sekil 3’ de goriilen ekranda, “numRules” sekmesi
istenen maksimum kural sayisimin yazilacagi
kisimdir. “car” sekmesi, verideki herhangi bir
degiskenin  sinif  degiskeni  olarak  atanip
atanmayacaginin  belirlendigi kisimdir. Burada
“False” secgilirse sinif degiskeni tamimlanmamis
demektir. Bunun anlami herhangi bir degisen hedef
olarak belirlenmemis yani kurallar iki yonli olarak
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elde edilebilir demektir. “delta” sekmesi minimum
destege ulasilana ya da gereken sayida
(numRules’daki say1) kural dretilinceye kadar
saglanmas1 gereken destek degerini vermektedir.
“loverBoundMinSupport” minimum destek ic¢in
verilen alt sinir1 géstermektedir. Bu sekme, incelenen
veriler i¢in 3 farkli deger icin hazirlanmistir. Analiz,
daha yiiksek ya da disiik bir destek degeri icin
yapmak istenirse bu sekmeyi degistirmelidir.
“metricType” ilginclik Olglsiiniin  belirlenecegi
sekmedir. “minMetric” ise, arastirmacinin yaratmak
istedigi kurallarin minimum degerlerinin belirlendigi
sekmedir. Arastirmacinin buraya girecegi degerin
tizerindeki degerlere sahip kurallar en iyi kural olarak
karsisina ¢ikacaktir.

Analiz i¢in ii¢ farkli model tanimlanmis ve tanimlanan
modellere iliskin degerler Tablo 2’de sunulmustur.

Tablo 1: Modeller ve Modellere Ait Kriterler

Modeller
Kriterler 1 2 3
loverBoundMinSupport 0,01 0,005 0,005
: Confidence Confidence Lift
metricType
minMetric 05 0,5 1,0

4 3 | Bulgular

Ornek subede incelenen 11.323 sepetten alinan
veriler modellerde yer alan degerlere gore analize
tabi tutulmus ve belirlendigi gibi 100 adet kural elde
edilmesi istenmistir. Analizler sonrasi elde edilen
kurallar arasindan ilk 10 kurala ve ayrica MS Excel
programi vasitasiyla hazirlanan formiiller ile elde
edilen destek ve giiven degerleri ile beraber 22 adet
ilginglik o6l¢ti birimi degerleri ¢alismanin ekler
kisminda sunulmustur. Tablo 3‘te {i¢ farkli model i¢in
ilk kural ve bu kurala ait hesaplanan ilginglik 6l¢ii
birimleri yer almaktadir.



Tablo 2: Sonuglar

Model Model
Model 1:1.Kural 2:1.Kural 3:1.Kural
Onciil: Onciil: ((;);;:ul:
¢ay,su, soda, | ¢ay, biskiivi, sampuan
Kural sampuan sampuan Ardul:
Ardil: Ardil: B
deterjan,
makarna makarna
makarna
dd 0,0011 0,007 0,0053
gd 0,8125 0,693 0,1813
laplace correction 0,5002 0,501 0,4954
butinliik degeri 0,0048 0,0291 0,1493
lift 3,3848 2,8869 51057
leverage 0,8122 0,6906 0,1802
certanity factor 0,7533 0,596 0,1511
klosgen -0,2125 -0,1822 -0,0223
cosine 0,0623 0,1419 0,1645
jaccard 0,0048 0,0287 0,0892
gini index -0,3618 -0,3488 -0,0794
yule's Q 0,8647 0,7599 0,7467
yule's Y 1,6036 1,4782 2,1914
miisterek gii¢ 0,8741 0,884 0,9703
dkk 0,0927 0,22 0,2008
infomation gain -8667,6944 -892,2464 2192,8303
least contradiction 0,0037 0,0162 -0,5249
ornek ve kargi-ornek | g7 749, 1428861 | 1842
orant
leverage-2 0,0008 0,0046 0,0043
coherence 0,0048 0,0287 0,0892
specifity-2 0,7606 0,7622 0,9456
kulczynski 0,4086 0,361 0,1653

Model 1 i¢in 1. kural incelendiginde; 6nciil kisminda 4
0ge (cay, su, soda ve sampuan), ardil kisminda 1 6ge
(Makarna) bulunmaktadir. Cay, su, soda ve sampuan
kategorilerinden yapilan 16 satin almanin 13
tanesinde, miisteriler ayni zamanda Makarna
kategorisinden de 1 iirin almislardir. Bir bagka
deyisle, cay, su, soda ve sampuan kategorisinden 1
irin almis bir misterinin %81,25 olasilik ile
Makarna kategorisinden de 1 triin almas1 beklenir
(Ek 1).

Model 2’de belirlenen degerlere goére 100 kural
olusmasi istenmis fakat 5 kural ¢ikmistir. 1. kural
incelendiginde; 6nciil kisminda 3 6ge (cay, biskiivi ve
sampuan), ardil kisminda 1 06ge (makarna)
bulunmaktadir. Cay, biskiivi ve sampuan
kategorilerinden yapilan 114 satin almanin 79
tanesinde, miisteriler ayni zamanda makarna
kategorisinden de 1 iirin almislardir. Bir bagka
deyisle, c¢ay, biskiivi ve sampuan kategorisinden 1
irin almis bir misterinin %69,30 olasilik ile
makarna kategorisinden de 1 {iriin almasi beklenir
(Ek 2).
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Model 3’ten elde edilen 1. kural incelendiginde; dnciil
kisminda 2 6ge (¢ay ve sampuan), ardil kisminda 2
0ge (deterjan ve makarna) bulunmaktadir. Cay ve
sampuan kategorilerinden yapilan 331 satin almanin
60 tanesinde, miisteriler ayni zamanda deterjan ve
makarna kategorisinden de 1 triin almislardir. Bir
baska deyisle, c¢ay, biskiivi ve sampuan
kategorisinden 1 iiriin almis bir miisterinin %18,13
olasilik ile deterjan ve makarna kategorisinden de 1
tiriin almasi beklenir (Ek 3).

5 | SONUC ve DEGERLENDIRME

Sirketlerin gelisen ve degisen rekabet kosullarinda
ayakta kalabilmelerinin yolu karar noktalarinda
bilimsel yontem ve tekniklerden yararlanmalarina
baghdir. Rekabette 6ne ¢ikmanin, fark yaratmanin en

hayati oldugu konulardan biri de miisteri
memnuniyetini saglamak ve onlarin beklenti ve
ihtiyaclarint  dogru  belirleyebilmektir. Mevcut

miisterilerini koruma, onlarin sadakatini kazanma ve
potansiyel miisterileri kazanmanin yolu, miisteri
begeni ve satin alma aliskanliklarinmi iyi ve dogru
anlamak ile miimkindiir. Buradan elde edilecek
bilgiler isletmenin daha iyi ve uygun tasarlanmis bir
magaza yapisl ve tasarimina sahip olmasina yardimci
olacaktir. Bu da miisteri odakli bir isletmeye giden
yolda onemli bir adimdir. Misteri begeni ve
aliskanliklary, satin alma hareketleri izlenerek
belirlenebilir. Bunun i¢in de bu verileri saglayabilecek
metotlar kullanmak sarttir. Elde edilecek verilerden
yola ¢ikarak, hangi triin hangi iriin ile birlikte
satilmakta, bu {riinlerin Dbirbirleriyle beraber
satilmalar1 arasinda bir ilginglik var m1 gibi sorularin
yanitina ulasmak, sirketler i¢in temel stratejiler
gelistirmeleri agisindan 6nemli olabilir. Sirketlerin
tasarlayacaklar1  kampanyalarda  hangi  grup
misteriye, hangi {irin gruplaryla yonelmeli,
donemsel ve ya mevsimsel degisimler sirasinda hangi
tirin gruplart 6n plana g¢ikarilmali, en az satan
tirinlerin bagka iriinlerle bir araya getirilmesinin
nasil etkileri olacagi konulari bu sayede belirlenebilir.
Ayrica magaza yerlesimi, raf dizilimi, kasa 6niine
koyulabilecek 6zendirme malzemeleri de verilerden
ortaya  c¢ikarilabilecek  sonuglar  neticesinde
belirlenebilir. Biitiin bunlar i¢in veri madenciligi
modellerinden biri olan birliktelik kurallar1 ¢ikarimi
kullanilabilir. Bu kurallarin ilginglik 6l¢iimleri ile
degerlendirilmesi de gerekmektedir. Bu calisma ana
amag¢ olarak farkl ilginglik olciimlerini tanitmayi
belirlemistir. Bunun yaninda 6rnek bir sirketin bir
subesinde alisveris verilerinde birliktelik kurallari
analizleri gerceklestirilmistir. Elde edilen bulgular
sirkete bir rapor olarak sunulmustur. izleyen kisimda
bu 6neriler 6zetlenmistir.

llginclik olarak tespit edilmis birliktelik kurallar: i¢in
promosyon, Uriin yerlestirme, e-posta pazarlamasi
veya kisa mesaj kampanyasi yapilabilir. Kuraldaki bu



kategorilerden ayni anda alis veris yapmamis
misterileri, bir baska deyisle boyle bir alisveris
aliskanligl olmayan misterileri, bu alisverise tesvik
etmek s6z konusu olabilir. Dogru iiriin ve dogru fiyat
bir araya getirilmeli, marketin icinde promosyon
bildirimleri buna goére yapilmalidir. Yan yana
konulmasinda hijyenik, etik, resmi prosediirler, vb.
gibi konularda sakinca olmayan triinler i¢cin yan yana
teshir uygulamalar1 yapilabilir. ilginglik Degerleri
yiiksek ¢ikmis kurallar icinde yer alan tiriinlerin yan
yana gorilmesi, bir miisterinin tercih etmeyecegi,
aklinda olmadigi ya da ihtiyact olmadig1 icin
almayacagi bir liriinii almasina yol agabilir. Yan yana
raflara dizilmese dahi, birliktelik kurallar i¢inde yer
alan driinlerin birinin bulundugu rafin 6niine
(6rnegin ketcap rafi) bir diger Uriin magaza teshir
paleti lizerine (6rnegin makarna) konabilir. Kasa
onlerinde c¢alisanlarin  onerileri dogrultusunda
misterilere sunulan Kkii¢iik triinlerin, ya da bazi
promosyonlarin, birliktelik  kurallar1  analizleri
neticesinde ortaya ¢ikan iirtinler arasindan secilebilir.
Alisverisini tamamlamis, 6demesini yapmaya
hazirlanan bir miisteriye kasada birliktelik kurallar
arasinda ¢ikmis tirlinlerden birinin sepetinde olmasi
durumunda, ayni kural icinde yer alan baska bir
iriniin teklif edilmesi miisterinin aklinda olmayan
bir irlinii satin almasmi saglayabilir. Firmaya
promosyon irilinleri belirleme, bandajli iriin
tasarlama, A triniini alana B uriini Ucretsiz olarak
veya belli bir indirim ile verilecektir tiliriinden
kampanyalar1 sistemlestirebilecekleri iletilmistir.
Birliktelik kurallar1 arasinda olan iriinler arasinda
kasada aninda bir indirim tasarlanmasi miisteriyi
beklenmeyen bir satin almaya yonlendirebilmektedir.
Kurallar arasinda zayif ilginglik degerleri olan bir
iiriin grubunda yapilan aligveriste diger kategoriden
aligverisi arttirmasi amaciyla diger kategori
tiriinlerinde indirim olacag: bildirilebilir. Ancak bu
islemi duyurmak i¢in kisa mesaj, e-mail ya da magaza
ici anons yaym gibi araglar1 kullanmak dogru
olacaktir.

Bunlarin yani sira ¢alismada bir takim sinirhiliklar,
ileride yapilacak c¢alismalara oneriler de wvardir.
Calismada miisteriler, demografik, cinsiyet, yas vb. bir
ayrima tabi tutulmamis, yalmzca alisverisler
incelenmistir. Sonraki c¢alismalarda miisteriler
demografik, cinsiyet, yas vb. ayrimlara tabi tutulup
baska bir arastirma yapilabilir. Ayrica veriler belirli
bir donemi icermektedir. Sonraki ¢alismalarda yilin
farkli donemleri ya da yilin tiimiine ait veriler icin bir
baska calisma yapilabilir. Kurallar ve kurallara ait
ilginglik 6l¢iimleri ayr1 ayr1 hesaplanmistir. Ancak her
bir ilginglik o6lciimi detayli olarak yorumlama
getirilmemistir. Sonraki c¢alismalarda birliktelik
kurallar1 probleminin yapisina uygun ilginglik
Olglimleri tespit edilerek daha detayli analizler
gerceklestirilebilir. Firmanin cirosundaki ilk 10 {iriin
kategorisindeki satin alma tercihlerinden elde edilen
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veriler lizerinden yapilan bu ¢alismanin disinda, tim
kategoriler lizerinden ya da firmanin daha fazla kar
elde etmek, daha fazla 6n plana ¢ikarmak istedigi
iiriin gruplarindan elde edilecek veriler lizerinden bir
baska vaka analizi ¢alismasi da gergeklestirilebilir.
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ABSTRACT

Confidentiality agreements are of great importance in Law Number 6698 and the legal
regulations on e-commerce. The purpose of this experimental study is to reveal to what
extent users / customers pay attention to confidentiality agreements in e-commerce
processes. Within the scope of the study, data were collected via an eye tracking device
from participants who carried out a real shopping process over e-commerce. The
selection of the sample group was determined according to the maximum variation
sampling method which is one of the purposive sampling types. 16 participants from
different gender, education levels and generation groups were included in the study.
Collected eye tracking data were analyzed and visualized via a software. As a result, it
was found that while female participants focused on the end of sentences in the
confidentiality agreement, male participants focused relatively homogeneously
throughout the text. In addition, it has been found that the text part that the participants
focus more on vary according to their education level. It is also concluded that the
participants in the generation Z focus more on the parties and obligations part of the
confidentiality agreements. In general, it is found that the participants focus more on the
last part of the confidentiality agreements text, while they focus less on the middle part
of it. According to the results, evaluations were made regarding the formats of the
confidentiality agreement text.

OZET

Gizlilik s6zlesmeleri 6698 sayili kanun ve e-ticaret hakkinda yapilan yasal diizenlemeler
icinde biliylik 6neme sahiptir. Bu deneysel calismanin amaci e-ticaret siireglerinde
kullanicilarin/miisterilerin gizlilik sézlesmelerine ne o6l¢iide dikkat ettiklerini ortaya
koymaktir. Calisma kapsaminda e-ticaret tiizerinden gercek bir alisveris stireci
gerceklestiren katilimcilardan goz izleme cihazi kullanilarak veri toplanmigtir. Orneklem
grubunun se¢imi amagsal ornekleme tiirlerinden maksimum gesitlilik 6rnekleme
yontemine gore yapilmistir. Arastirmaya farkl cinsiyet, egitim seviyeleri ve kusak
gruplarindan olmak tizere 16 katilimci dahil edilmistir. Toplanan gz hareketleri verileri
bir yazillm yardimi ile analiz edilmis ve gorsellestirilmistir. Sonu¢ olarak, gizlilik
sozlesmesinde kadin katilimcilar ciimle sonlarina odaklanirken erkek katilimcilarin
metnin genelinde nispeten homojen odaklandigi bulunmustur. Ayrica, katilimcilarin
daha ¢ok odaklandiklar1 sdzlesme boliimlerinin egitim seviyesine gore degisiklik
gosterdigi sonucuna ulasilmistir. Z kusagindaki katilimcilarin s6zlesme metninin taraflar
ve ylkiimliliikler boliimiine daha fazla odaklandiklari sonucuna da varilmistir. Genel
olarak katihmcilarin sézlesme metninin son bélimiine daha ¢ok odaklandiklari, orta
béliimiine ise odaklanmalarinin en az oldugu goériilmektedir. Sonuglara gore gizlilik
sozlesmesi metinlerinin bicimlerine yonelik degerlendirmeler yapilmistir.
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1| GIRIS

Teknolojik gelismeler ihtiyaclarimizin boyutlarim
degistirirken, egitim, c¢alisma ve hatta sosyal
hayatimizda da farkliliklar olusturmaktadir. Ornegin;
egitim, teknoloji destegi ile birlikte uzaktan egitim
platformlar1  ile  gerceklesmektedir. = Calisma
hayatimizdaki klasik belgeleme faaliyetleri ise belge
yonetim sistemleri ile yiritilmektedir. Aym
zamanda sosyal hayatimizdaki arkadasliklarimiz
sosyal medya mecralarinda ilerleme kaydederken,
alisverislerimiz de geleneksel isletmelerden ziyade e-
ticaret araciligiyla gerceklestirilmektedir. Goriildigii
gibi teknoloji gelisimi bireylere zaman ve mekan
kaymasi yasatarak biiytik kolayliklar saglamaktadir.
Fakat bu kolayliklarin yaninda egitimden alisverise
biitiin platformlarda “ad, soyad, 6grenci numarasi,
kimlik numarasi ve iletisim bilgileri” gibi kisisel
verilerimiz islenmektedir. Bu tir verilerimizin
islendigi platformlarda gizlilik kosullarinin tarafimiza
beyan edilmesi zorunluluk haline gelmistir.

6698 sayil1 Kisisel Verilerin Korunmasi Kanunu’'nda
(KVKK) kisisel veri kavrami, “kimligi belirli veya
belirlenebilir gercek kisiye iliskin her tirli bilgi”
olarak tanimlanmistir (T.C. Cumhurbagkanligi
Mevzuat Bilgi Sistemi, 2016). 2016 yilinda yiiriirlige
giren KVKK ile birlikte diizenlemeler yapilmistir.
igletmeler, 0zel sektorler, liniversiteler ve diger kamu
kurumlari da dahil olmak iizere Kkisisel verinin
alindigy, saklandigy, islendigi ve imha edildigi biitiin
kuruluslara KVKK kapsaminda basta gizlilik olmak
iizere bir¢ok diizenleme ve siirhlik getirilmistir.
Kisisel verilerin islenmesinde; riza gosterilmesi,
seffafik ve diirtstlik kuralina uyulmasi, verinin
glincel olmasi, agcik amagla islenmesi, toplanma
amacina uygun islenmesi gibi ilkeler bulunmaktadir
(Oguz, 2018). S6z konusu ilkeler Kkisisel veri
gizliliginde esit 6neme sahiptir ve veri koruma
diizenlemelerine uygunlugun temelini
olusturmaktadir (Yiicedag, 2019).

Bu konu alanyazinda ele alinmaya baslanmis ve
bilimsel ¢alismalar yapilmistir. Ornegin; Kkisisel
verilerin korunma politikasinin analizinin yapildig
bir calismada, KVKK mevzuatinin kabul gérmesi hem
vatandaglar hem de  kurumlar agisindan
icsellestirilmesi ~ gerektigi  aktarilmistir. Bu
i¢csellestirme durumu icin belirli bir zaman araligina
ihtivag duyuldugu ve toplumun kanuna uyum
sagladikca kanunun etkinliginin artacagl ifade
edilmistir (Kutlu & Kahraman, 2017).

Eroglu (2018), mahremiyet kavrami ve kisisel veriler
iizerine yaptig1 calismada dijital ortamlarla siirekli
etkilesim icerisinde olan Ogrencilerin  dijital
yasamdaki gizlilik ve kisisel veriler konusunda algi ve
farkindalik  diizeylerini arastirmistir. Calismasi
kapsaminda bilgi ve belge yonetimi 6grencilerinin
kisisel veriler hakkinda genel bir bilgi sahibi olduklari
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fakat kisisel verilerin net olarak tanimlanmasi
konusunda yetersiz olduklar1 goriilmiistiir. Bunun
yan1 sira katilmcilarin KVKK hakkinda sadece
kanunu ismen bildikleri ve igerigi hakkinda bir bilgi
sahibi olmadiklar1 goérilmistiir. Ayrica toplumun
konu hakkinda farkindaliginin artirilmas1 ve
olusturulan s6zlesme metinlerinin anlasilabilirligine
yonelik  iyilestirme  ¢alismalarinin  yapilmasi
onerilmistir. Aslanyiirek (2016) tarafindan yapilan
bir ¢alismada ise internet ve sosyal medya
kullanicilarinin ¢evrimici gizlilik ve giivenlik ihlalleri
farkindaliklarinin yiiksek boyutta oldugu fakat bu
farkindaligin  internet  kullanim  dizeylerinde
herhangi bir azalis ya da vazge¢cme egilimlerine
yeterince yansimadigl ifade edilmistir. Ek olarak
internet ve bireyler arasindaki iliski baginin yiiksek
olmasinin ozgiirliikk, giivenlik ve gizlilik gibi
kavramlarin o6nem seviyesini dusik diizeyde
biraktigin1 da séylemistir. Bir baska ¢alismada ise
online aligveris sitesi tercihinde etkili olan faktdrler
ele alinmistir. Guvenilirlik ve gizlilik kriter grubunda
kredi kart1 bilgilerinin kullanilmasi, alisveris
sikliginin kaydedilmesi ve alisveris oriintiisiiniin
ortaya ¢ikmasindan dolay1 en 6nemli faktoriin kisisel
bilgi  gizliligi oldugu  gorilmistir. Ayrica
katilimcilarin veri aktarma, paylasma noktasindaki
endiselerinin de oldukca yiiksek oldugu belirtilmistir
(Cavlak, 2012). E-ticaret sitelerinde miisteri
algilarinin  misteri memnuniyetine etkisinin
arastirlldig1 bir diger c¢alismada; gizlilik, giivenlik,
miisteri hizmetleri ve cevap verme yetenegi birer
faktor olarak alinmistir. Glivenlik algisinin belirleyici
rol oynadigini ifade eden arastirma ayni zamanda
online alisveris sitelerinin, kisisel verilerin korunmasi
konusundaki mevzuata uygun hareket etmesi
konusuna da dikkat ¢ekmistir. Giivenlik ve gizliligin
stratejik bir faktérden ziyade miisteri memnuniyeti
icin temel bir gereklilik oldugunu ifade etmistir (Ates,
2017).

Kisisel verilerin gilivenligine yonelik sinirlama ve
diizenlemeler internet lizerinden alisveris
yapilmasina olanak saglayan e-ticaret sitelerine de
uygulanmaktadir. Miisterilerin e-posta, adres, telefon,
kredi kart1 gibi bilgilerini alan e-ticaret siteleri bu
bilgileri saklama, isleme, aktarim yapma gibi
faaliyetlerde bulunmaktadir (Ersoy, 2016). E-ticaret
ile ilgili ¢ikarilan ilk yasanin 2003 yilindaki mesafeli
sozlesmeler yasasi oldugu bilinmektedir. Bu yasa ile
birlikte ¢esitli diizenlemeler yapilmis ve hala daha
iyilestirmeler devam etmektedir (Ozcan, Ata,
Avarkan, Yildirim, & Yildirim, 2017). Elektronik
ticaretin diizenlenmesi hakkinda yiiriirliige giren
kanunla bilirlikte e-ticaret sirketlerinin gizlilik
kurallar, veri isleme ve saklama durumlarn ile ilgili
bilgi verme yiikiimlilikleri belirlenmistir. Ayrica
kanun onay alinmaksizin bir bilgi paylasimi ve ticari
ileti gonderme durumuna yonelik gerekli cezai
yaptirimlari da diizenlemistir (T.C. Cumhurbaskanlig:



Mevzuat Bilgi Sistemi, 2014). Kisisel verilerin
kullanim amagclari, saklanma durumlar1 ve silinme
sureleri ile ilgili bilgiler genellikle gizlilik
sozlesmelerinde verilmektedir. E-ticaret sitelerinde
bu durum {yelik olusturma adiminda da
goriilebilmektedir. Bu yiizden “Uyelik ve Gizlilik
Sozlesmesi” olarak biitiinlesik bir yapida da
sunulmaktadir.

Gizlilik sOzlesmesi, taraflarin birbirlerine
acikladiklar1 bilgilerin gizli kalmasi hususunda
anlastiklar1 bir s6zlesmedir. S6zlesmeler yapilan isi
riske atma ve edinilen bilginin haksiz rekabete yol

acarak kotiiye kullannmimi  engelleme amaci
tasimaktadir (Blackshaw, 2011). Gizlilik
sozlesmelerinin  yapis1  genellikle  taraflarin

tanimlanmasi, taraflarin hak ve borg¢lari, s6zlesme
feshi ve yiirirlik gibi kisimlardan olusmaktadir.
Karsilikli herhangi bir magduriyetin yasanmamasi ve
sorumluluklarin bilinmesi agisindan taraflarin hak ve
borglar1 kismi olduk¢a dnemlidir (Senbas, 2013). E-
ticaret sirketlerinin sorumluluklar ele alindiginda e-
ticaretteki suistimal davranisinin sadece tliketici
glivenini olumsuz etkilemedigini, ayn1 zamanda
toplumun ekonomik kalkinmasinda da sorunlara yol
actig1 gorilmektedir. Bu nedenle, pazarlamanin ilgili
taraflar arasinda yasal olarak yiriitilmesi i¢in e
ticaret saglayan tarafin kullanici ile sézlesme yapma
sorumlulugu bulunmaktadir (Ginting & Azwar,
2020).

E-ticaret ve veri gizliligi konusu da bilimsel ¢alismalar
da ele alinmaya c¢ahsilmistir. E- ticarette veri
gizliligine yonelik yapilan c¢alismalarda e-ticaret
sitelerinde alisveris yapan bireylerin veri gizliligi
konusundaki endiselerinin gizlilik politikalar1 ve

sozlesmeleri ile azaltilabilecegi anlasilmaktadir
(Bhat, Prasad, Sinha, Sagorkar, & Fernandes, 2018) .
Cetintas (2019) sosyal medyadaki pazarlama

faaliyetlerinin artmasi sonucunda veri tabanindaki
kisisel verilerin kullaniciya etkilerini arastirmistir.
Calismada cinsiyet ve egitim durumuna gore kisisel
verilerin korunmasina iliskin kullanici bilgi seviyeleri
arasinda bir farkliik bulunmazken yas degiskeni
acisindan farkliik oldugu gorilmistir. 50 yas ve
tizerindeki katilimcilarin bilgi diizeylerinin diger
katilimcilara oranla daha ytiksek seviyede oldugunu
ifade etmistir. Karlidag ve Bulut (2015) tarafindan
yapilan ¢alismada ise e-ticarette tiiketici gizliliginin
korunmasi ile ilgili Tiirkiye’de en cok tercih edilen 50
adet e-ticaret sitesinin gizlilik soézlesmelerini
incelemis ve icerik analizi uygulanmistir. Orneklemde
yer alan e-ticaret siteleri gizlilik sodzlesmelerinde
kullanic1 bilgisi disinda iiglincii kisilerle bir veri
paylasimi yapmayacaklarin1 soyleseler de bilgi
koruma noktasinda herhangi bir sorumluluk
almadiklar goriilmiistiir. Bazi isletmeler ise kullanici
bilgilerini isletmeye ait varlik olarak nitelendirdikleri
ve kendi ¢ikarlar1 dogrultusunda kullandiklarini ifade

110

E. Ozmen - E. Karaman / Journal of Business in The Digital Age 3(2), 2020, 108-116

etmistir. Konu ile ilgili yapilan bir baska ¢alismada,
forum kullanicilarinin yapmis olduklart elektronik
aligveriste siteye karsi giiven derecesi arastirilmis ve
yas, cinsiyet, egitim durumu gibi degiskenler baz
alinmistir. Sonug olarak egitim ve yas degiskenlerinin
siteyi giivenli bulma durumu arasinda anlamli bir
iliski oldugu ifade edilmistir. Ayrica Y kusaginda
bulunan katilimcilarin internetten aligveris yapma
sikliginin daha fazla oldugu da gériilmiistiir (Ozcan ve
digerleri, 2017).

Gizlilik sozlesmeleri ve e-ticaret alaninda yapilan
calismalar degerlendirildiginde genellikle anket,
gozlem veya goriisme teknigi ile veri toplandig fakat
deneysel  c¢alismalarin  olduk¢a az  oldugu
gorilmektedir. Cagiltay (2011)’a gore deneysel
calismalar kullanicilarin, arayiiziin, gorevlerin ve
uygulama ortaminin tamamen gergeklik olgusu
icerisinde gerceklesmesini saglamaktadir.
Calismanin amaci 6698 sayili kanun ve e-ticaret
hakkinda yapilan yasal diizenlemeler i¢in de biiyiik
Oneme sahip e-ticaret siireclerinde de yer alan gizlilik
sozlesmelerinin kullanicilar tarafindan ne oOlglide
dikkate aldigim1  ortaya koymaktir. Calisma
kapsaminda asagidaki arastirma sorularina cevap
aranmistir.
e E-ticaret sitesinde bulunan gizlilik s6zlesmesini
okuma ve onaylama siirecinde odaklanilan

boliimler, ifadeler, odaklanma seviyeleri
bakimindan;
o Kadin ve erkek katilimcilar arasinda fark
var midir?

o X, Y, Z kusaklari arasinda fark var midir?
o Lise, Lisans ve Lisansiistii egitim seviyeleri
arasinda fark var midir?
o Katilimcilarin gizlilik s6zlesmesinin boliimlerine
odaklanmalari agisindan bir farklilik var midir?
Bu sorularin cevaplanmasi amaciyla kullanicilarin
sozlesme metinlerindeki boliimlere/ifadelere
odaklanma ve gezinme analizlerini yapabilmek icin
g6z takip cihazi ile g6z hareketleri verisi toplanmstir.
Kusak, cinsiyet ve egitim seviyelerinin degisken
olarak ele alinan bu ¢alisma toplamda 16 katilimci ile
gerceklestirilmistir.

2| YONTEM

Calisma kapsaminda bir e-ticaret sitesi belirlenmis ve
soz konusu site yetkilileri ile goriisiilerek gerekli
izinler alinmistir. Sitenin belirlenme siirecinde bu
¢alisma kapsamindaki o6rneklem grubuna hizmet
etmesi, genis Urin yelpazesine sahip olmasi ve
deneyimli bir sayfa olmasina dikkat edilmis,
alternatifler arasindan gerekli izinlerin alinabildigi
web sayfasi arayiiz olarak tercih edilmistir. Orneklem
grubunun sec¢imi segkisiz olmayan 0Ornekleme
tirlerinden amagsal o6rnekleme sinifinda bulunan
maksimum  ¢esitlilik 6rnekleme yontemi ile
saglanmistir.  Maksimum  ¢esitlilik  6rnekleme



yontemi; arastirmanin amaciyla tutarli olarak
belirlenen farkli durumlar arasindaki ortak ya da
ayrilan yonlerin ve Oriintiilerin ortaya ¢ikarilmasini
hedeflemektedir (Biytikoztiirk, Kilic Cakmak, Akgiin,
Karadeniz, & Demirel, 2014). Arastirma drneklemini
farkli cinsiyet, egitim seviyeleri ve kusak
gruplarindan olmak  iizere 16 katilimci
olusturmaktadir. Erer (2020)’de ele alinan y1l bazli
kusak smniflandirilmasi dikkate alinarak X, Y, Z
kusaklar1 belirlenmistir. Katilimcilarin demografik
dagilim bilgileri Tablo 1’de sunulmustur.

Tablo 1. Katilimcilarin Demografik Dagilim Bilgileri

X Y Z
2 2 2 E
g1 3|l=alg2|8|=|2|l8|=]|F
) - — - - — - - =] =
Erkek 1 1 1 1 1 1 1 1 1 8
Kadin 1 1 1 1 1 1 1 1 1 8
Toplam 2 2 2 2 2 2 2 2 16

Tablo 1’de goriildigi iizere sekiz erkek sekiz kadin
olmak tizere toplamda 16 katilimcidan veri alinmistir.
1980 oncesi dogumlu olan X kusagi ve 1980-2000
yillar1 arasinda dogmus olan Y kusagi katiimcilardan
her egitim seviyesinde esit ve ikiser kisi katiim
saglarken 2000 ve sonrasi dogan Z kusagl
katilmcilarindan sadece Lise ve Lisans diizeyinde
katimcilar 6rneklem grubuna dahil edilmistir.
Bunun nedeni Z kusaginda bulunan bireylerin yas

itibari ile en fazla lisans seviyesinde egitim
alabilmeleridir. Bu durum goz onilinde
bulundurularak 18 yas altinda  bulunan

katilimcilardan veli izin beyanlar1 alinmistir. Ayrica
¢alisma kapsaminda tiim katiimcilardan goniillilik
beyan1 ve etik kurulu izin belgesi de alinmistir.
Katilmcilar Sekil 1’de gosterilen deney stireci
kapsaminda gorevlerini gergeklestirmislerdir.

Sekil 1. Deney Siireci

E-ticarat sites! ana sayfas:

‘okunmas: ve aragtirma kapsaminda Gaerinde gezinme yapimas

yapil

yelik ve Gizlilik

sarlesmesinin okunmas

an:dgmlmw tdeme iglemlerinin yapimas

Sekil 1'de de goriildiigii iizere katilimcilar gergek bir

alisveris siireci icerisinde gorevlerini
gerceklestirmislerdir. Bu ¢alisma kapsaminda
arastirilan  dyelik ve gizlilik soézlesmelerinin

okunmasi ve onay islemleri de bu siirecin bir parcasi
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olmustur. “Uyelik ve Gizlilik Sézlesme” sinin
okunmasinda; taraflar, sdzlesmenin konusu,
taraflarin hak ve yiikiimliliikleri, sézlesmenin feshi,
ihtilaflarin ~ hali, yiirirlik bilesenleri dikkate
alinmigtir. Soézlesme unsurlarinda, taraflar ve
sozlesmenin konusu basliklar1 sézlesme metninin
giris kismi, taraflarin hak ve yiikiimliilikleri gelisme
kismi diger basliklar ise sonu¢ kismi olarak ele
alinmaktadir. So6zlesme metni goz hareketleri
odaginda incelenirken bu bodlimler iizerinden
degerlendirme yapilmistir.

Veri toplama yontemi olarak kullanilabilirlik test
yontemlerinden deneysel yaklasim (kullanici testleri)
yontemi kullanilmistir. Deneysel yaklasimda soz
konusu deney ortaminda veriler goz izleme cihazi
kullanilarak elde edilmistir. Go6z izleme cihazi,
kullanicilarin nereye, ne kadar siireyle dikkat
ettikleri, hangi bilgiyi géz ard1 ettikleri gibi konular
hakkinda veri sunmaktadir (Cagiltay, 2011). Goz
izleme cihazinin kullanimi; kullanicillarin - gizlilik
sozlesmesini okuma ve onaylama siireclerindeki goz
hareketlerinin kaydedilmesi ve gizlilik
sozlesmelerinin kullanicilar tarafindan ne derecede
dikkate alindigini séylemektedir. Bu yontem kullanici
goziinden gizlilik s6zlesmelerinin nasil gorindigiini
o0grenme firsati sunarken tarafsiz verilerin alinmasini
saglamasi agisindan da 6nemlidir.

Ayrica yapilan deneysel ¢calismalara bakildiginda g6z
takip cihazlari ile yapilan ¢alismalarin sayisi oldukea
fazladir. Goz takip cihazi 6zellikle néropazarlama
alanindaki arastirmalarda EEG, deri iletkenligi, FMRI
gibi cihazlarla birlikte kullanilmaktadir. Géz takip
cihazi; gorseller, kamu spotlari reklamlar ve metin
analizlerinde nicel analizlere gére daha az érneklem
sayist ile yapilabilmesi arastirmacilara avantaj
saglamaktadir (Yicel & Coskun, 2018). Nielsen
(1993) deneysel yaklasim ile yapilan ¢alismalarda en
az bes kisi olmasi arastirma sorularinin
¢oziimlenmesinde %75 basar1 sagladigini ifade
etmektedir (Cagiltay, 2011). Kullanicilarin site
lizerinde gerceklestirdikleri gérev siiresi boyunca goz
hareketlerini takip ederek; odaklanilan noktalar,
odaklanma stireleri ve goz gezinim yoriingesi gibi
bilgilerin alinmas1 SMI Red250 Eye Tracking cihazi ile
saglanmistir. Calisma kapsaminda arastirmacilarin
rolli; deney ortamini hazirlamak, katilimciy1 deney
stireci hakkinda bilgilendirmek gerekli kalibrasyon
islemlerini gerceklestirmek, verileri toplamak ve
analizlerini yaparak raporlamaktir.

Toplanan verilerin analizi BeGaze 3.7 yazilimi

kullanilarak ~ yapilmistir.  Analiz ~ asamasinda
katilimcilarin géz hareketleri incelenmis ve sézlesme
metni  Uzerindeki odaklanmalar;; odaklanma

haritalariyla, gezinme yoriingeleri; tarama yolu
haritalariyla, odaklanma siireleri ve noktalar1 ise
sicaklik haritalariyla yorumlanmistir. Veri analizleri



yapilirken katilimcilarin cinsiyet, egitim ve kusak
seviyeleri olmak {izere ii¢ ayr1 grup halinde
incelenmis ve tim katilimcilarin bir arada oldugu
genel analiz islemi de yapilmistir. Yapilan alanyazin
taramasinda giincel kaynaklara ulasilmis olmasi ve
uygulanan veri toplama yonteminde goz takip cihazi
kalibrasyon asamasinda katilimcilarin sag ve sol
gozlerindeki hareket sapmalarinin 0,5 ten az olmasi
da ¢alismanin gegerlilik ve giivenilirlik agisindan
o6nemini olusturmaktadir. Calisma gergek bir alisveris
sturecinde yapilmis, katiimcilarin bir goéz izleme
cihazi ile test edildiklerini bilmeleri ragmen istem dis1
odaklanma veya odaklanamama durumlarinin
olmadig varsayilmistir.

3| BULGULAR

Katilimcilarin g6z hareketlerine ait toplanan verilerin
analiz sonucunda 6ncelikle katilimei grup farkliliklari
gozetilmeden elde edilen bulgular sunulacaktir. 16
katilmcinin tamamina ait odaklanma siireleri,
odaklanma seviyeleri ve gezinme yoriingelerinin
oldugu bulgulara yer verilecektir. Sonrasinda grup
ozelliklerinin dikkate alindif1 cinsiyet, egitim ve
kusak gruplari i¢in analiz sonucunda nispeten gorsel
olarak daha anlaml sonugclar elde edilen bulgulara

yer verilecektir.
Ik olarak biitin katihmclarin gizlilik ve iyelik
sozlesmesini onaylama siirecinde odaklanma

noktalary; 1s1 ve odaklanma haritalar1 ile analiz
edilmis ve 16 katilimciya ait bulgular Sekil 2’de
sunulmustur.

Sekil 2. Katitlimailarin Gizlilik Sézlesmesine Odaklanma
Genel Analizi

Sekil 2.a. Odaklanma Haritas Sekil 2.b. Is1 Haritas: (Heat
(Focus Map) Map)

OvelIR ve GIZLILIK SOZLESMEST p—,
bR . i s R

Sekil 2’de katilimc1 6zellikleri goz ardi edilerek tiim
katilmcilara ait genel odaklanma noktalar
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goriilmektedir. Odaklanma bdliimleri odaklanma
haritasinda (focus-map) netlestirilerek verilirken 1s1
haritasinda ise (heat-map) katilimcilarin odaklanma
seviyeleri renklendirilerek gosterilmistir. Odaklanma
seviyesi yiiksek olan béliimler kirmizi renkte verilmis
olup en az odaklanma seviyesi olan boliimler ise mavi
renkte sunulmustur. So6zlesme metni onaylama
stirecinde biitiin katilimcilarin odaklanma siireleri ve
g0z hareket yorungelerinin bulundugu analizler Sekil
3’ te sunulmustur.

Sekil 3.a ’da bulunan haritalamada katilimcilarin
sozlesme metninde hangi boliimlere ne kadar siireyle
odaklandiklar1  goriilmektedir. Ayni zamanda
odaklanma  stiresi  yiiksek  olan  noktalar
renklendirilerek sunulmustur. Ornegin, katilimcilarin
535,8 milisaniye stireyle en ¢ok odaklandig1 bolge
kirmizi renkle gosterilirken 4.2 milisaniye siireyle en
az odaklanilan nokta mavi renkle gosterilmistir. Diger
taraftan katiimcilarin gezinme ydriingesi ve goz
sigramalar1 Sekil 3.b’ de sunulmustur. Katilimcilar
sozlesme metnini okurken giris ve sonug boliimlerine
daha ¢ok odaklanmis ve g6z hareketleri sol-sag-asagi
yoriingesini izlemistir.

Sekil 3. Katilmeilarin Gizlilik Sdzlesmelerine Odaklanma
Siireleri ve Gz Hareket Yoriingeleri

Sekil 3.a. Odaklanma Siireleri

Sekil 3. b. Goz Hareket
Yériingeleri

Cinsiyet farkliliklar1 g6z o6niine alindiginda kadin ve
erkek katilmcilara ait gizlilik ve iyelik sozlesmesi
odaklanma degerlendirmesi Sekil 4’ te sunulmustur.
Sekil 4’e bakildiginda katilimcilarin gizlilik ve tyelik
sozlesmesini onaylama siirecinde kadin katilimcilar
satir sonlarina odaklanirken erkek katilimcilar
nispeten metnin geneline odaklanmislardir. Kadin ve
erkek katilimcilarin sézlesme metninin ilk ve son
kisimlarina daha ¢ok odaklandig da goriilmektedir.
Egitim durumlar1 ele alinarak yapilan analiz



sonucunda Lise, Lisans ve Lisansiistii egitim
seviyesine sahip katiimcilarin sézlesme metni
odaklanma degerlendirmesi Sekil 5’te yer almaktadir.
Gizlilik ve tyelik s6zlesmesini onaylama siirecinde
lisans egitim seviyesindeki katilimcilar diger egitim
seviyelerine gore sozlesmenin geneline ve 6zellikle
taraflarin ytkiimliiliikleri olan orta béliimiine daha
¢ok odaklandiklar1 gorilmektedir. Lise egitim
grubundaki katilimcilarin ise sdzlesme metninin
geneline odaklanma siire ve seviyelerinin daha diisiik
oldugu anlasilmaktadir.
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Kusak farkliliklarina yonelik yapilan analiz
sonucunda X, Y ve Z kusaklarina ait bulgular Sekil 6’da
sunulmustur.

Kusaklar arasinda gizlilik ve iiyelik sozlesmesini
onaylama siirecinde odaklanma noktalarina yonelik
bir farklilik oldugu goriilmektedir. Kusaklar arasinda
metnin geneline odaklanma gosteren Z kusagi
olurken X kusag taraflarin ytkiimliliiklerine yok
denecek kadar az bir odaklanma seviyesi
goOstermistir.

Sekil 4. Kadin ve Erkek Katilimcilarin Gizlilik So6zlesmesine Odaklanma Analizi

KADIN KATILIMCILAR

ERKEK KATILIMCILAR

Sekil 5. Lise, Lisans ve Lisansiistii Egitim Seviyesine Sahip Katilimcilann Gizlilik S6zlesmesine Odaklanma Analizi

LiSE

LiSANS

LiISANSUSTU
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Sekil 6.X, Y, Z Kugaklarinda Bulunan Katihmcilarin Gizlilik Sézlesmesine Odaklanma Analizi

X KUSAGI

4| TARTISMA VE SONUC

E-ticaret sitelerinde bulunan gizlilik s6zlesmelerine
kullanicilarin odaklanma durumlari, odaklandiklar:
boliimler ve odaklanma seviyelerinin incelendigi bu
calisma egitim, kusak ve cinsiyet degiskenlikleri ele
alinarak yiriitiilmiistiir. Bu deneysel c¢alisma 16
katilmcinin  gizlilik sozlesmesi metnini okuma
siirecinde g6z hareketleri degerlendirilerek elde
edilen verilerin analiz edilmesiyle tamamlanmistir.
Calismaya ait sonuglar arastirma  sorulari
kapsaminda iki ana béliimde sunulacaktir. ilk olarak
gizlilik sozlesmelerine katilimcilarin odaklanma
durumlar1 cinsiyet, egitim seviyesi ve kusak
degiskenleri ele alinarak bir farklilik olup olmadigi
degerlendirilecektir. ikinci olarak tiim katilimcilarin
gizlilik s6zlesmesinin béliimleri arasinda odaklanma
durumlari belirtilecektir.

Gizlilik sozlesmelerine katilimcilarin odaklanma

durumlar1  incelendiginde kadin  katilimcilar
genellikle climle sonlarina odaklanirken erkek
katilmcilar metnin genelinde esit odaklanma

gostermistir. Erkek katilimcilar s6zlesme metninin
taraf ve yiikiimliiliikler béliimiine odaklanirken kadin

katilimcilar bu boliime neredeyse hig¢
odaklanmamislardir. Egitim seviyeleri acisindan
odaklanma durumlar1 degerlendirildiginde Lise ve
Lisansiistii  egitim  seviyesindeki  katilimcilar

sozlesmenin konusu ve fesihi boliimlerine ve
genellikle cimle sonlarina odaklanirken Lisans egitim
seviyesindeki  katilimcillar  sdzlesmenin  orta
boéliimiine yani taraflarin hak ve yiikiimliiltiklerine

Y KUSAGI
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Z KUSAGI

daha c¢ok odaklanmislardir. Bu sonug, forum
kullanicillarinin -~ yapmus  olduklar1  elektronik
aligveriste siteye karsi gliven derecesini arastiran
Ozcan ve digerleri (2017)'nin egitim ve yas
degiskenlerinin siteyi glvenli bulma durumu
arasinda anlamli bir iligki oldugu ifadesi ile benzerlik
gostermektedir. Fakat Cetintas (2019) tarafindan
yapilan ¢alismada cinsiyet ve egitim durumuna gore
kisisel verilerin korunmasina iliskin kullanic1 bilgi
seviyeleri arasinda bir farklilik bulunmamasi sonucu
ile 6rtiismemektedir.

Kusaklar arasindaki odaklanma durumlarina
bakildiginda X ve Y kusagindaki katilimcilar giris ve
sonug boliimlerine ve climle sonlarina odaklanirken Z
kusagindaki katilimcilar s6zlesme metninin taraflar
ve yukiimliilikler boélimiine daha cok
odaklanmislardir. Z kusagi bu béliimiin basligina ve
bolim icerigine odaklanirken diger kusaklar bolim
basligina dahi odaklanma gostermemistir. Bu sonug
Dospinescu ve Perca-Robu (2017)'nun Y kusagi
katilimcilar ile e-ticaret sayfalarini
degerlendirdikleri ¢alismada kullanicilarin sayfanin
u¢ kisimlarma odaklanma durumu ile benzerlik
gostermektedir. Aymi sekilde Cetintas (2019) da
¢alismasinda yas degiskeni acisindan kisisel verilerin
korunmasina iliskin kullanici bilgi seviyeleri arasinda
bir farklilik oldugunu ifade etmistir.

Biitiin katilimcilarin gizlilik s6zlesmesine odaklanma
durumu  incelendiginde  genellikle  “taraflar-
sozlesmenin konusu” bashklarmin yer aldigi ilk
boliime ve “sozlesmenin fesihi-ytirtrlik”
basliklarinin yer aldigi son béliimlere odaklanmis
olduklar1 fakat “taraflarin hak ve yiikiimlilikleri”
boliimiine nispeten daha az odaklandiklar:



gorilmektedir. Odaklanma seviyeleri bakimindan
sozlesmenin en ¢ok odaklanilan son béliimii olurken
en az odaklanma sozlesme metninin taraflarin
yikiimliiltiikleri ve haklar1 béliimiiniin agiklamasinin
oldugu orta boliim olmustur. Bu sonug, Senbas (2013)
tarafindan yapilan ¢alismada karsilikli herhangi bir
magduriyetin yasanmamasi ve sorumluluklarin
bilinmesi a¢isindan taraflarin hak ve borglar
kisminin olduk¢a o©nemli gorilmesi sonucu ile
farklilik gostermektedir. S6zlesme metnini okuyan
katilmcilar genellikle bashklarda gecen ifadelere
aciklamalardan daha ¢ok odaklanmislardir. Bu
sonuca paralel olarak Onursoy (2018) da okuma
stirecinde bashk ve yazi boyutunun oldukga etkili
oldugunu ifade etmistir.

Katilimcilarin goz hareketleri incelendiginde en ¢ok
fakat kisa goz sigramalari ilk ve son boliimde olurken
orta bolimde az sayida ama daha uzun goz
sigramalar goriilmektedir. Goz hareket yoriingesine
bakildiginda  okuyucular gizlilik soézlesmesini
okurken climle basindan baslayarak soldan saga
sonrasinda asagidan sola ve tekrar sol-sag-asagl
yoriingesini izlemislerdir. Ayni sekilde Onursoy
(2018) da katimcilarin renkli ve siyah-beyaz
sayfalardaki davranislarini inceledigi calismasindaki
siyah-beyaz sayfalarda dikey bir yo6riinge izlenmesi
sonucunu ifade etmistir. Diger taraftan Dospinescu ve
Perca-Robu (2017)'nun web sayfalarini
degerlendirdikleri ¢alismalarinda kullanic1 bakislari
site logosu ve web sayfasinin ¢esitli alanlar1 arasinda
ileri geri hareket saglarken metinsel bilgilerde
dogrusal bir yol izledigi ifadesiyle de paralellik
gostermektedir.

Sonug¢ olarak katilimcilarin gizlilik sézlesmelerine
odaklanma seviyeleri, streleri ve odaklandiklari
boliimler ele alindiginda tiim egitim seviyelerinde,
cinsiyetlerde ve kusaklarda Kutlu ve Kahraman
(2017)'1n da 6nerdigi gibi bireylerin veri gizliligi ve
KVKK baglaminda daha ¢ok farkinda olmalarina
yonelik i¢sellestirme durumunun artmasi gerektigi ve
bunun icin de belirli bir zaman araligina ihtiyag
duyuldugu soéylenebilir. Gizlilik sézlesmelerinin
boliimlerinin daha iyi anlasilmasi i¢in bashk ve
icerigin yazi fontu ve puntolarinin daha etkili bir
sekilde yazilmasi sonucu g¢ikarilabilir. Kullanicilarin
ozellikle kendi hak ve yiikiimliliklerini bilmesi ve
herhangi bir magduriyet yasamamasi igin
sozlesmedeki bu bolimler daha sade ve anlasilabilir
bir sekilde ifade edilebilir. Gizlilik sézlesmelerinin
kullanicilar tizerinde daha etkili olmasi i¢in biitiin
boéliimler ayri ayri sunulabilir ve her béliim icin ayri
bir onay alinabilir. Kanun ve dlzenlemeler
kapsaminda daha 6nemli goriilen ifadeler farkh yaz
tipi renginde, kalin ve italik yaz tipinde sunulabilir.

Calismanin sonraki calismalara yon vermesi ve bu
calismanin smirhiliklarini daraltmak acisindan goz
hareket verilerine ek olarak EEG, nabiz 6l¢er vb. farklh
cihazlar kullanilarak farkli veri tipleri iizerinden

115

E. Ozmen - E. Karaman / Journal of Business in The Digital Age 3(2), 2020, 108-116

analiz ve degerlendirmeler yapilarak tekrar edilebilir.
Bu da veri gizliligi konusunda daha etkin faaliyetlerde
bulunulmasi ag¢isindan yapilacak ¢alismalara katki
saglayacaktir.  Gelecek  arastirmalarda  farkh
demografik faktorler haliyle daha fazla katilimer ile
arastirmalar yapilabilir. E-ticaret sitesindeki gizlilik
sozlesmeleri kapsaminda yapilan degerlendirme,
arastirmacilar tarafindan kamu kurumlarindaki
gizlilik s6zlesmeleri, aydinlatma metinleri gibi beyan
belgeleri ele alinarak cesitlendirilebilir.
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ABSTRACT

The E-commerce Industry has many changes that affect both the industry and the scope
of competition. In this study, online shopping was examined with the factors affecting
customer evaluation in the Covid-19 pandemic. During Covid-19, shopping is mostly done
online because people are at home. A quantitative method with a questionnaire was
applied to 150 active online customers to determine customer evaluation for online
shopping. Demographic characteristics, gender, age, marital status, and graduation
impact analysis were found to affect online shopping. Minimizing the problems in
shipping processes and increasing payment options are important findings. Social media
was found to be a significant commercial potential for online shopping during the Covid-
19 period. The effect of Trust, Cargo Tracking, Website Features, and Satisfaction was
examined. It was determined that there was a negative relationship between Trust and
Cargo-Tracking in the Covid-19 period. It was concluded that a positive shipping process
increases confidence in Covid-19 period. It was determined that bad features of the
websites negatively affect customers' trust. Finally, it has been found that there is a

positive relationship between Trust and Satisfaction when shopping online.

1| INTRODUCTION

The development of information technology has
become a driving force for electronic commerce
processes (Anderson and Rainie 2018). As a result of
technological developments, e-commerce is expected
to reach 994 billion dollars by the end of 2020.
Another remarkable detail is that, contrary to popular
belief, the majority of promotional-oriented
consumers are Y and Z generations, which use
technology intensively. Also, the Y and Z generations
are at the forefront of the online shopping experience
(Topic and Mitchell 2019).

E-commerce is open to improvement in many ways
compared to the worldwide internet usage rate and
online shopping statistics. Cargo systems that need to
be developed, inventory status tracking, user
satisfaction, website security, payment options come
to the fore and are the most difficult parts of the e-
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commerce ecosystem (Anbar 2001). Online shopping
is cheaper in some parts of the retail sector, access to
website with fast access, finding products, price
comparisons, 24/7 shopping opportunity, gift and
discount days make e-commerce attractive (Ugur
2016). In addition to its attractive features, some
negativities are experienced and these situations
cause customers to hesitate to shop online and avoid
using it (Demirel 2010).

In this study, examining the factors of electronic
commerce affecting the use of online shopping
websites is among the most important aims of the
research. The purpose of this research is to evaluate
the aspects of online shopping that need to be
improved for customers during the pandemic. Issues
such as shipping and tracking, website security,
customer satisfaction, ease of use, which have an
important place in the e-commerce ecosystem, need
to be improved in order to determine customer
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responses and opinions while shopping online.
Within the scope of this main goal, the following sub-
goals will be examined:

e What is the relationship between online shoppers
demographics and online shopping?

e What are the users' opinions about Trust, Website
Features, Cargo Tracking, Satisfaction in online
shopping during Covid-197?

e What is the relationship between Trust, Website
Features, Cargo Tracking and Satisfaction in online
shopping during Covid-197?

e What is the level of online shopping dimensions
according to Five Likert?

2 | E-COMMERCE IN THE WORLD

As part of an effort to control the spread of the
coronavirus (COVID-19), public spaces such as
schools, universities, and offices are closing down so
people can stay home and prevent further spread. The
coronavirus pandemic has not only resulted in a
global collapse, but has led to a steady increase
around the world, resulting in a daily shortage of
supplies, including personal needs. Almost all
countries faced a similar dilemma, and authorities are
considering ways to make up for the current
shortcoming. Staying at home is a must for people
during this epidemic (Gopinath 2020).

The coronavirus outbreak first appeared in Wuhan,
China's Hubei Province, in December 2019. COVID-19
infection spreads from one person to another through
droplets produced from the airways of people who
are infected, usually during coughing or sneezing.
According to available data, the duration of symptoms
to appear is usually between 2 and 14 days, with an
average of five days. The coronavirus epidemic causes
cancellations of various activities, travel and curfews.
These measures have led to an increase in online
shopping during the home stay (Meclod 2020).

When the developments in online shopping are
examined in addition to the coronavirus epidemic, it
is seen that social media makes a significant
contribution to online shopping. Deloitte Digital and
Information Technology Services Association
(TUBISAD) in May 2019 e-commerce report, 77% of
the US population, 71% of the Chinese population,
Turkey is using social media, 63% of the population.
Especially the most preferred social media platforms
create infrastructures that will allow online shopping
in electronic commerce and prioritize electronic
commerce companies to invest in these areas
(TUBISAD 2018).

With the widespread use of mobile technologies,
many consumers visit e-commerce websites on their
mobile phones and watch promotional and

118

A. Parlakkilic - M. Uzmez - S. Mertoglu / Journal of Business in The Digital Age 3(2), 2020, 117-123

commercial films on their mobile phones. More than
70% of online consumers in Turkey are visiting
websites through mobile devices. However, China is
the country with the highest number of mobile
shopping with 74%. India ranks second with 60%. It
can be said that more than half of the population is
shopping on mobile, especially in countries such as
India and China, whose population rates exceed 1
billion. One of the most important reasons for this is
that consumers in Asian countries make their
payments from their mobile phones (Kemp 2020).

The internet affects how customers and vendors
interact in the market. Because of this, many
businesses have switched from the traditional format
to online connection. Moreover, people can access
Internet marketplaces (Appel et al 2020). Thus,
companies grow their business on the web. In this
context, especially clothing retailers are the main
factors affecting the factors of online shopping quality
and online shopping satisfaction and intention of
consumers (Tharuka and Madumali 2018).
Considered these improvements, increased customer
comfort and solution offers in e-commerce
applications worldwide. Therefore, the
recommendations stated below should be continued
(Rainie and Anderson 2017):

Delivery: Supply and shipping systems are activated
after shopping. Cargo systems are one of the most
common problems in e-commerce. During COVID-19,
which is increasing and developing with e-commerce,
cargo companies cannot meet the desired levels of
efficiency and customer satisfaction (Atkins 2020).
Since e-commerce is a sector where experiences come
to the fore, problems experienced in cargo negatively
affect online wusers. By increasing customer
satisfaction, they expect their cargo to arrive in 24
hours or less. However, beyond this expectation,
cargo companies sometimes even damage the
products ordered during distribution (Saydan 2008).

Payment Options: Usually, credit card information
entered by users during online shopping causes
reservations. While different payment options in
many countries of the world reinforce the trust of
customers, entering credit card information has
negative effects on many users (Worldpay 2018).
Increasing payment options is a necessity for my
users to shop more comfortably (Algiir and Cengiz
2011).

Security: Another issue that e-commerce users
consider important is online website security. The
security measures of the websites should ensure that
the user can shop easily. Users' trust is at the
forefront. In the product vision, the photos, product
information and details provided by the websites are
important for the user's trust (Menzheres 2018).



Especially when shopping for clothing, customers do
not touch or try products that are considered to pose
a risk to the user (Agac¢ et al.2018). The incorrect
information used in the product image changes the
preferences of the users. The fact that the purchased
product is not of the desired quality and size causes
loss of users and harms the sense of trust in shopping
websites. In addition, user experiences shape the
trust responses of online shoppers (Yaprakli, Akkus
and Akkus 2014).

Website Features: Uncomplicated websites and
mobile applications are preferred for users. Visual
models of websites or applications, use of links and
tabs, color selection, ease of access to menus are
important for users (Cooper et al.2014). Complex
websites make it difficult for users to access products.
The reasons why users cannot reach the products
they are looking for and cannot compare easily are
among the reasons why users are not preferred. Users
expect to be happy and enjoy while shopping online
(Mucan and Tanyeri 2017).

Gender: The main difference between men and
women is what they shop for. While men often prefer
heavy-duty items like furniture and computers,
women often shop for things like groceries and
clothes (Clement 2018). As of 2018, the penetration
rate of digital buyers worldwide is 47.3%. The
difference between the percentage of men and
women shoppers is not much (72% women, 68%
men). In online shopping, textile products rank first
with 40% for men and 46% for women (Ouellette
2020).

3 | METHOD

In order to determine user expectations and
problems in online shopping, four-dimensional
questions were asked in the questionnaire and the
answers of the users were obtained along with their
demographic characteristics. The survey was applied
to 150 participants. A quantitative method was used
to determine the validity and reliability of the
questionnaire with pre-application in order to
evaluate the aspects of online shopping that need
improvement for customers.

The created questionnaire consists of 5 parts. In the
first part, there are 7 questions that determine the
demographic information of the participants. In the
second part, participants were asked 7 questions
about TRUST in the use of online shopping websites.
In the third part, 6 questions were asked about the
WEBSITE FEATURES of the participants in the use of
online shopping websites. In the third part, 8
questions were asked about CARGO TRACKING in the
use of online shopping websites of the participants. In
the fourth part, 15 questions were asked about
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SATISFACTION in the use of online shopping
websites. The questionnaire consists of a 5-point
Likert-type question (1 = Strongly Disagree, 2 =
Disagree, 3 = No Idea, 4 = Agree 5 = Strongly Agree).

SPSS 21 version of IBM and Office 2019 Excel
programs were used in the analysis of the data. Basic
statistical definitions and the interaction of
demographic characteristics with four dimensions
were examined. Statistical analysis were done by
using t-test and one-way ANOVA. Likert scale
averages of each dimension and general online mean
value analyzes were also performed. Cronbach Alpha
reveals that the survey is reliable. The reliability
coefficient of the questionnaire (Cronbach Alpha)
was found to be 0.910.

3.1| Evaluation of Demographic Features

Demographic characteristics of the users; It consists
of personal information such as gender, marital
status, age, educational status, income, internet
connection preference and social network usage.
Here, the relationship is calculated by Pearson
Correlation, and the direction of the relationship
determines the sign "r" (r value - takes a value
between 1 and +1) and the coefficient degree.
Negative values indicate that one variable increases,
the other decreases, and positive values indicate that
the values are taken by both variables and increase or
decrease together. The relationship between Four
Dimensions Trust, Website Features, Cargo Tracking
and Satisfaction is examined as follows:

Gender

According to the gender in the research; Trust: -0.052,
Website Features: -0.118, Cargo Tracking: -0.145 and
Satisfaction: 0.447. In this case, it shows that Gender
is weak and negative with Trust, and gender
differentiation shows that the increase in inverse
proportion to Trust is at the level of -0.052. With the
Website Features, it states that the gender is weak
and negative, and the gender difference negatively
affects the Website Features. Gender differentiation
shows that it is weak and negative with Cargo
Tracking. Gender differentiation appears to be a
strong and positive increase in satisfaction. The
gender difference shows that it increases the level of
satisfaction linearly and strongly.

Marital Status

Trust by Marital Status: -0.036, Website Features: -
0.030, Cargo Tracking: -0.081, and Satisfaction: 0.026.
In this case, Marital Status; It shows that it is weak and
negative in trust, and its increase in inverse
proportion with trust is -0.036. Marital Status shows
that the features of the website are weak and



negative, and the difference in Marital Status
negatively affects the features of the website.
Differentiation of Marital Status shows that it is weak
and negative with Cargo Tracking. Differentiation of
Marital Status There is a weak and positive increase
in satisfaction. Marital status differentiation shows
that it increases the level of satisfaction linearly and
weakly.

Age

Trust by Age: -0.045, Website Features: -0.063, Cargo
Tracking: 0.038, and Satisfaction: -0.077. In this case,
it indicates that it is weak and negative with Age and
is inversely proportional to Trust as -0.045. It
indicates that Age has a weak and negative interaction
with Website Features and that Age's differentiation
negatively  affects = Website  Features. Age
differentiation shows that it is weak and positive with
Cargo Tracking. Age shows a weak and negative
inverse increase with Satisfaction.

Graduation Status

According to the graduation status; Confidence: -
0.029, Website Features: -0.15, Cargo Tracking; -
0.048, and Satisfaction: 0.028. In this case, it is seen
that the Graduation variable is weak and negative
with Trust, and the differentiation of graduation has
an adverse effect on Trust. This indicates that Trust
status changes as graduation status changes. With the
Website Features, it shows that graduation is weak
and negative, and the differentiation of graduation
has a negative effect on Website Features. The
differentiation of graduation shows that itis weak and
negative with Cargo Tracking. The differentiation of
graduation indicates an increase in Satisfaction and
weakness and positive. Different graduation status
increases the level of satisfaction linearly.

Income Status

According to the income situation; Confidence: -
0.006, Website Features; -0.050, Cargo Tracking; -
0.170, and Satisfaction; 0.005. In this case, the income
status shows that the variability with Trust is weak
and negative, while the income variation shows that
the increase in inverse proportion with Trust is at the
level of -0.006. Website Features and income status
are weak and unfavorable, and the differentiation of
income indicates that the size of the Website Features
is negatively affected. The differentiation of the
income situation shows that it is weak and negative
with Cargo-Tracking. It shows a weak and positive
increase in the satisfaction dimension. The difference
in income status indicates that the level of satisfaction
increases linearly and positively.
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Internet Connection Preference

Trust According to Internet Connection Preferences;
Confidence: -0.082, Website Features: -0.007, Cargo
Tracking: -0.084, Satisfaction: -0.047. In this case, the
change in Internet Connection Preference shows that
it changes weakly and negatively with Trust, and the
difference in Internet Connection Preference shows
that the increase in inverse proportion to Trust is at
the level of -0.082. Internet Connection Preference
interacts weakly and negatively with Website
Features, and the differentiation of Internet
Connection Preference shows that the Size of Website
Features is negatively affected. Differentiation of
Internet Connection Preference shows that it is weak
and negative with Cargo Tracking. Weak and negative
reversals indicate an increase in satisfaction with -
0.047.

Use of Social Media

According to the Social Media Platform; Confidence: -
0.021, Website Features: -0.021, Cargo Tracking: -
0.193, Satisfaction: -0.102. In this case, it shows that
itis weak and negative with the Social Media platform
Trust. It shows that the use of Social Media is weak
and negative with Website Features. Differentiation
of Social Media Usage Preference shows that it
interacts weakly and negatively with Cargo Tracking.
With satisfaction, the differentiation of Social Media
Usage increases in a weak and negative way.

3.2| Impact Analysis Of Dimensions

Using the SPSS statistical program, the questionnaire
questions were divided into groups at the level of
research dimensions, and Pearson Correlation values
were found by analyzing their interactions with each
other. By making general evaluations of the answers
given to the questions, the effects of the dimensions
were evaluated as in Table 1.

Tablel. Results of Pearson Correlation Analysis

- g
£ 2
= 5]
E & s
N 2 s
~ 3 3]
= &) %]
Trust 1
Cargo-Tracking 0.023 1
Website Features -0.086 0.053 1
Satisfaction 0.124 -0.394 -0.129 1

The value of -0.023 in Table 1 between Trust and
Cargo-Tracking indicates a weak negative linear
relationship. Although there is no causal relationship
between these two variables in terms of online
shopping; It can be interpreted as Cargo Tracking
negatively affects Trust.



The value of -0.086 in Tablel between Trust and
Website Features indicates a negative linear
relationship. Although there is no causal relationship
between these two variables, it can be interpreted
that Website Features related to online shopping are
negatively affected by Trust.

The value of 0.124 in Table 1 between Trust and
Satisfaction shows that there is a positive linear
relationship. Although there is no causal relationship
between these two variables, it can be interpreted
that the increase in satisfaction with online shopping
positively affects Trust.

The value of 0.053 in Table 1 between Website
Features and Cargo Tracking indicates a positive
linear relationship. Although there is no causal
relationship between these two variables, it can be
interpreted that Website Features related to online
shopping are good and positive and positively affect
the Cargo Tracking perspective.

The value of -0.129 in Tablel between Website
Features and Satisfaction indicates a negative linear
relationship. Although there is no causal relationship
between these two variables, it can be interpreted
that Website Features related to online shopping are
negative and the Satisfaction perspective is negatively
affected.

The value of -0.394 in Table 1 between Satisfaction
and Cargo-Tracking shows a negative linear
relationship. Although there is no causal relationship
between these two variables, it can be interpreted
that online shopping is negatively affected from the
Cargo Tracking Satisfaction perspective.

The levels of online shopping dimensions were
evaluated individually and at the end the overall level
was evaluated according to the scores observed from
the study results. The averages of the four dimensions
according to Five Likert scale were determined as in
Table2.

Table 2. Online shopping dimensions’ avarages

Dimensions Averages
Trust 3.445
Cargo-Tracking 4.057
Website Features 3.465
Satisfaction 3.617
Avarage 3.646

When the levels of dimensions were evaluated, Cargo-
Tracking appears to have the highest average. It
means that Cargo Tracking is a big problem and needs
to be resolved. Users enjoy great online shopping. And
customers enjoy the online website features. The
least valued size Trust means that customers have
some issues with trust in online shopping. When

121

A. Parlakkilic - M. Uzmez - S. Mertoglu / Journal of Business in The Digital Age 3(2), 2020, 117-123

evaluated in general, it is seen that the general
average is 3.646. This means that online shopping
must be developed according to the needs of
customers in the Covid-19 era.

4| CONCLUSION

E-commerce is developing day by day. In addition, the
impact of Covid-19 made this increase more
necessary as a catalyst. Online shopping has become
dominant due to fear of epidemics. According to the
impact analysis of demographic features for online
shopping during the Covid-19 outbreak; gender
affects age, marital status, graduation, online
shopping. To minimize the disruptions in cargo
operations. In addition to credit cards, the increase in
payment options such as QR codes, digital wallets and
digital money is among the important findings in
terms of safe shopping. It is one of the important
findings that should not be forgotten for businesses
with significant commercial potential through social
media channels. Many young users show that online
shopping is open to development and new
experiences. As an important result to be followed for
businesses, it is seen that the comfort and
convenience of users have increased. When the effect
of Trust, Cargo Tracking, Website Features and
Satisfaction was examined, it was observed that there
was a negative linear relationship between Trust and
Cargo Tracking. A true shipping / tracking process
increases confidence. Cargo Tracking seems to have
the highest average. This means that Cargo Tracking
is a big issue and needs to be resolved. It is seen that
the bad features of the websites negatively affect the
trust of the customers. It shows that there is a positive
linear relationship between Trust and Satisfaction.
Finally, it was concluded that the overall average of
the sizes was 3.646 (72%), meaning that online
shopping should be developed according to the needs
of customers during the coronavirus epidemic.
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1 | INTRODUCTION

ABSTRACT

Inventory management in the healthcare industry is of prime importance to ensure the
appropriate delivery of the medical and health products to the final customer in a
reasonable time without shortage or overstocking of the goods. The achievement of this
balance, in turn, is dependent on the production of the product in a timely manner
through dynamic control of the inventory mobility of the input materials in the
warehouse. In the present study, eight raw materials, which are used as excipients in
healthcare products, were selected as a focus research group for analysis using statistical
process control (SPC: process-behavior (trending/control) charts, Pareto plots, Box plot
diagrams and Pie illustrations), namely Macrogolglycerides, MCC, Sodium Benzoic
Sulfimide, Carmellose Sodium, Isofol 20, Citric Acid Hydrate, Ace K and Sodium Hydrate.
Inventory autonomous management network was integrated with SPC software
(Minitab®v17.1.0) using the generated database. A unique and simple index was created
to prioritize and evaluate each material quantitatively based on material mass, rejection
factor, deliveries intervals and the lag time before disposition. Isofol 20 and MCC
contributed by about 70% as a material risk weight (MRW). This index is useful for
objective comparative analysis, measurement of the degree of changes quantitatively and
decision-making.

© 2020 JOBDA All rights reserved

especially in a world were a digitalized computer
autonomous control network facilitates data

Stock control and management of the incoming
purchased items are crucial for the stability of the
inventory in  warehouses when considering
appropriate stocking of the raw ingredients involved in
the processing and manufacturing of the final products.
Shortage and overstocking are undesirable routines in
any organization that seeks to fulfill customers' needs
within the appropriate time in a competitive market
between different cooperate, institutions and firms
(Bragg, 2018).

As the workload increases with a growing business,
successful handling of the mobility of the material mass
within an inventory becomes critical (Muller, 2011).
Long-term trending and analysis of the dynamicity of
the goods in warehouses might become an established
activity as a part of a good storage practice (GSP),

*Corresponding Author.
E-mail address: mostafaessameissa@yahoo.com (M. Eissa)

monitoring, segregation, integration and control (WHO
Technical Report Series, 2008). The creation of
customized databases based on the desired activity and
process mining has become easy and valuable work
that combines automatic inventory records and dataset
generation with statistical processing and analysis
platforms. The inventory management system would
be useful in stock monitoring, decision-making and
warehouse control.

One of the prime challenges in the inventory traffic
business is the monitoring and control of goods
dynamicity in the warehouse. Every delivered item in
stock has its own weight and contribution to the
workload in the organization of the affected industry.
Establishment of quantitative metrics for the
recognition and spot of the impact of each material
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delivered - based on its chronological trend - will be
crucial in the assessment of goods weight over time
objectively. In the present study, eight inactive raw
materials commonly used as components in the
preparation and formulation of healthcare products
were selected and studied in the inventory over about
ten years of data collection and monitoring using a
unique approach by applying methodologies for quality
improvements and process evaluation, taking into
account both mass and time factors for the delivered
shipments in the trending of the under-investigation
materials. The current work aimed to develop a simple
yet useful quantitative index through statistical
analysis of long-term mobility of the goods in the
warehouse.

2 | MATERIALS AND METHODS

Long-term inventory database was created for eight
selected inactive raw materials that are widely used in
compounding, mixing and preparation of formulations
in a healthcare facility over about ten years. An
inventory management platform was integrated with
statistical process control (SPC) and analysis software
through Excel dataset creation (Montgomery, 2013).
Excel database was processed, segregated and
stratified to obtain useful information before being
analyzed using Minitab®v17.1.0. The focus group
subjects were Macrogolglycerides (Caprylocaproyl),
Microcrystalline Cellulose (MCC) with viscosity range
039 - 091 dyne-second/square centimeter
(dyn-s/cm?), Sodium Benzoic Sulfimide (1,1-dioxo-1,2-
benzothiazol-3-one), Sodium Cellulose Gum
(Carmellose Sodium), Isofol 20 (Kalcohl 200G), Citric
Acid Hydrate (2-Hydroxypropane-1,2,3-Tricarboxylic
Acid Hydrate), Ace K (Potassium 6-methyl-2,2-dioxo-
2H-1,2A6,3-oxathiazin-4-olate) and Sodium Hydrate
(Caustic Soda).

The inventory mobility of the stock mass understudy
will be subjected to a multidimensional quantitative
evaluation using Box-and-Whisker (Box plot or
boxplot) plot to assess the average delivery quantity of
the goods per shipment (Williamson, 1989; Elseviers,
2004). Moreover, rejection rates of the inspected
materials could be determined using Pie diagram
(Bodach, 2011). On the other hand, the dynamicity of
the stock would be complemented using two types of
the process-behavior or trending charts (Minitab 17,
2014; McLaughlin and Wakefield, 2015; Eissa, 2019a).
First, a rare event (G) control chart is used for charting
the delivery arrival event intervals pattern to the
warehouse. Second, hold or lag time in quarantine area
- until full inspection and quality control analysis before
disposition - might be examined using attribute charts
to determine the degree of the consistency for the delay
period until the materials become available for
reallocation for use.
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Consequently, adoption of an objective metric could be
used as a comparative assessment index to measure the
dynamic mobility of the materials in the stock. Similar
risk metrics have been used before in other works for
different applications (Eissa, 2019b). It was assigned as
Material Risk Weight (MRW) and Upper Material Risk
Weight (UMRW) for calculation at the mean and the
upper control limit (UCL) from both types of the control
charts, respectively. The simplest principle calculation
was as follows:

MRW=MXF(R-T) ..eeerrrrerererrrerrermrrereere s s e ¢
UMRW=MXF(TR-TT) ....etrrerererrremerrrrersserreereereeeeen s (2)
Where: M is the average material quantity per
shipment through ten years of monitoring (obtained
from the boxplot of each material). F is the rejection
factor that could be calculated as reciprocal of the
conformance ratio. R and TR are the control limit (CL)
and the threshold value of the upper control limit (UCL)
of the delivery rate, respectively. T and TT are the
control limit (CL) and the threshold value of the upper
control limit (UCL) of the lag or hold time for the
delivered material until the disposition, respectively.
As the value of both index MRW and UMRW increase
the dynamic risk for the material increases as it reflects
the theoretical adjusted average material mass
consumption per the effective time of use between
deliveries of the good shipments. Otherwise, the
cumulative effect in the headspace of the warehouse
would occur for certain stored products. Both
equations (1) and (2) were used in the comparative
study of the indices of the raw material.

3 | RESULTS AND DISCUSSION

Inventory control in the healthcare industry is crucial
to ensure continuous fulfillment of the consumers'
demands in the market. A part of this activity includes
an appropriate supply of medications in a timely
manner through rigorous monitoring of the stock
supplies for the medical components (Igbal et al,
2017). This study focuses on a selected group of
pharmaceutical excipients where unique yet simple
methodologies could be used for analysis, prioritization
of goods and decision making through decisive risk
analysis-like tool. A useful means to achieve this goal
was demonstrated by the application of SPC techniques
using statistical software integrated with an inventory
management platform (Lee and Wu, 2006). The
provided study would use the trend of the long-term
database generated for the control, assess and monitor
the dynamicity of the materials stock mobility.

The distribution pattern of the delivered quantities (in
Kg) of the raw materials over about ten years of
recording is demonstrated in Figure 1 for the eight
inactive pharmaceutical ingredients using Box-and-
Whisker (Boxplot or Box plot) diagram. The use of
boxplot graph has been used previously in a different
way for water inventory assessment (Broshears et al.,
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2005). Medians and means values are shown along
with exceptionally high mass shipments (indicated by
asterisks). The biggest material average stock mass
could be calculated was that of Isofol 20 (1181.3 Kg)
followed by Microcrystalline Cellulose (1119.44 Kg).
While, the lowest material mean weights per shipments
are Sodium Hydrate (52.9 Kg) and Ace K(120.0 Kg),
respectively. The opposite order could be observed for
the medians in high masses and also reversed for the
lowest two materials weights. Material mass (M) is one
of the components that would be used in the ranking of
the inventory goods. In between, the means and
medians followed the same descending order as the
following: Sodium Benzoic Sulfimide (404.8/300 Kg),
Sodium Cellulose Gum (288.9/225 Kg), Citric Acid
Hydrate (205.6/200 Kg) and Macrogolglycerides
(136.6/125 Kg), respectively.

The rate of arrival (R) to the warehouse is another
factor that affects material stock prioritization. This
parameter could be illustrated in Figures 2 and 3 where
rare event (or G) charts are used to measure the
shipments delivery intervals and their daily rates
(Glushkovsky, 1994). Red points marked by "4"
pinpoints to alternating events in a row up and down
around the mean line. This phenomenon was observed
with Isofol 20. Interestingly, one point one chart of
Sodium Cellulose Gum showed red alarm signed by "B"
referring to Benneyan test for consecutive points
indicating incidents of arrivals that occurred in the
same day or successive order which may require a
further investigation. Different types of alarming
signals in the constructed control charts have been
detailed before in a different work (Eissa et al., 2015)).
The frequency of the arrival to the warehouse is in the
following ascending order (indicator by UCL/CL
expressed as days): Oleoyl Macrogolglycerides
(1679/175), Ace K (1179/123), Sodium Cellulose Gum
(981/102), Sodium Hydrate (737/76), Citric Acid
Hydrate  (720/75), Microcrystalline  Cellulose
(708/73), Isofol 20 (559/58) and finally Sodium
Benzoic Sulfimide (489/50).

The third aspect that impacts wares weight is the delay
time (T) till release from the inventory hold area for the
production and further processing. This lag time could
be viewed statistically through attribute control charts
Figures 4 and 5 for each excipient using Laney’s
approach (Laney, 2002). Red dots marked by "1" are
aberrant values reflecting delays in the material
disposition over the normal trend by more than 3
standard deviations from the center line. One the other
hand, alraming points denoted by "2" indicate shifts in
the inspection mean time when nine succesive points
are on the same side from the average line. The lag time
(measured as UCL/CL of days taken in the quarantine
area in the warehouse) was found in the following
descending order: Sodium Cellulose Gum (118, 32)
then Microcrystalline Cellulose (72, 24) followed by
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Ace K (66, 26), Citric Acid Hydrate (69, 22), Isofol 20
(63, 22), Oleoyl Macrogolglycerides (56/23), Sodium
Benzoic Sulfimide (50/15) and at last Sodium Hydrate
(48, 13).

The fourth term that might contribute to the raw
materials weight risk is the non-conformity (F) ratio or
rejection rate. Figure 6 shows Pie (circle) charts for the
rejection percent/Rejection factor (Crow, 2006) from
the total received shipments during this research
analysis in the ascending order as the following:
Macrogolglycerides (0.0/1), Microcrystalline Cellulose
(0.4/1.004), Sodium Benzoic Sulfimide (1.9/1.019),
Sodium Cellulose Gum (2.2/1.022), Isofol 20
(2.3/1.024), Citric Acid Hydrate (4.2/1.044), Ace K
(5.9/1.063) and Sodium Hydrate (14.7/1.172).

From the above segmental analysis, a material risk
weight could be calculated for each medicinal
component under the focus study estimated for the
means and the upper thresholds. The adopted index
would assess the raw materials inventory mobility in a
simple way that could help in prioritization and
decision making in the stock management control. On
the same line, other works previously have shown
different approaches in the application of the
quantitative risk evaluation in healthcare field (Van
Sciver, 1990; Ahmed Eissa, 2019). Table 1 illustrates
the derived inidividual parameter for each good and the
final calculated index values as Material Risk Weight
(MRW) and Upper Material Risk Weight (UMRW).
Pareto diagrams illustrate these values for
prioritization of the material importance ranking in
Figure 7. The greatest inventory mobility weights with
about 70% index contribution stemmed from Isofol 20
and Microcrystalline Cellulose. Thus, this ranking
shows that both of these materials are the most critical
stock items with the greatest dynamicity as could be
weighted from either indexes i.e MRW and UMRW.
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Figure 1. Box Plot Diagrams Of Excipients Showing The Distribution Figure 3. Rare Event Control Charts In The Monitoring Isofol 20, Ace
Pattern Of Shipment Delivered Quantities (in Kg) With Median And K, Oleoyl Macroglycerides And Microcrystalline Cellulose
Mean Values Demonstrated (Asterisks Are Indications Of Aberrant
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Figure 5. Delay Time Monitoring Control Charts In The Monitoring
Isofol 20, Ace K, Oleoyl Macroglycerides And Microcrystalline
Cellulose
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Table 1. Estimated Material Risk Weight (MRW) and Upper Material

Risk Weight (UMRW)
Raw Material TR R M TT | T F |[UMRW | MRW
Oleoyl 1679 |175 | 136.6 | 56 |23 [1.000 | 0.084 |0.899
Macroglycerides
Sodium Hydrate 737 |76 | 529 |48 |13 |1.172 |0.090 |0.984
AceK 1129 123 {120.0 [ 66 |26 [1.063 |0.120 |1.315
Citric Acid Hydrate | 720 | 75 |205.6 | 69 |26 |1.044 | 0.330 |4.381
Sodium Cellulose 981 (102 [288.9 (118 |32 |1.022 |0.342 |4.218
Gum
Sodium Benzoic 489 |50 [404.8 |50 |15 |1.019 |0.940 |11.785
Sulfimide
Microcrystalline 708 |73 [1119.4 | 72 |24 |1.004 | 1.767 |22.936
Cellulose
Isofol 20 559 |58 [1181.3 | 63 |22 |1.024 | 2.439 |33.601

Figure 7. Pareto charts for prioritization of Material Risk Weight
(MRW) and Upper Material Risk Weight (UMRW)

Fareto Chart of M

LEil}

Percenl

LRy
Percert

120: 1sofol 20, MCC: Microcrystalline Cellulose, SBS: Sodium Benzoic Sulfimide, CAH; Citric
Acid Hydrate,
SCG: Sodium Cellulose Gum, SH: Sodium Hydrate, OMG: Oleoyl Macroglycerides

4 | CONCLUSION AND SUGGESTIONS

Inventory dynamic management is important for the
control of the goods mobility in the organization stock.
Items' weight and criticality are time-dependent and
affected by changing market demands. Thus,
quantitative metrics would be useful for an objective
assessment of the value of the raw materials during a
specific time frame. The presented index is useful in
prioritization and weighing the material stock value as
a supportive tool for decision-making in everyday
business control and disposition where a successful
organization goal depends largely on the handling of
ever-escalating challenges such as the increase of work
demand with limited resources as could be evident by
the increase of delay times until the final disposition
spotted by the attribute charts. This warning signal in
the study could be useful for the administration for
resources management and prioritization to solve
delay issues for the affected items. Further work may
be required in the future to trace the raw materials
dynamicity at shorter intervals such as yearly
recording to follow the fluctuations in the demands of
the stock for each delivered input constituent in the
final product.
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ABSTRACT

Facility layout means that factories are designed in the most suitable way in production
systems. The layout is directly related to elements such as materials and personel. From
this point of view, the main purpose of the facility layout can be defined as minimizing
the movements in the factory in terms of production. In this study, studies on facility
layout have been examined and explained. In addition to the literature, the problem of
layout was investigated in a factory that operates in the steel door sector by using VIP-
PLANOPT 10 software, which is the workplace organizing program. This application
consists of both the results of the program and the heuristic layout with expert opinion.
The aim of this study is to provide a guiding source for the researchers who are working
on the layout of the factory with the practice of real business through the literature
review.

OZET

Fabrika diizenleme, tiretim sistemlerinde, fabrikalarin en uygun bicimde tasarlanmasi
anlami tasimaktadir. Yerlesim diizeni, malzeme ve personel gibi unsurlar ile direkt
ilgilidir. Bu diistinceden yola cikarak, fabrika diizenlemedeki asil amag, fabrika i¢inde
tretim ile alakali hareketlerin en aza indirilmesi olarak tanimlanabilir. Bu ¢alismada,
fabrika diizenleme ile ilgili calismalar incelenip aciklanmaya calisilmistir. Yapilan
arastirmalara ilave olarak celik kap1 sektoriinde faaliyetine devam eden bir fabrikada,
isyeri diizenleme programi olan VIP-PLANOPT 10 yazilimi kullanilarak yerlesme
problemi incelenmistir. Bu uygulama hem programin sonuglarindan hem de uzman
gorisli alternatif yerlesim diizeninden olusmaktadir. Bu ¢alismanin hedefi, yapilan
literatlir taramasi ile reel isletme tizerindeki uygulamayla fabrika diizenleme konusunda
calismalarda bulunan arastirmacilara yol gosterici kaynak olusturmaktir.

© 2020 JOBDA All rights reserved

dogru sekilde yerlestirilmesi fabrika diizenleme
olarak tanimlanabilir.

olarak yasandigi

Fabrika diizenleme probleminin ortaya ¢ikis

imkansizlig1 icerisinde karliligi artirmayi, maliyetleri
diisiirme noktasinda yapilan ¢alismalar ile saglamaya
calismaktadirlar. Maliyetleri diisiirme noktasinda
fabrika dizenleme 6nemli bir yere sahiptir. Fabrika
ici planlama, sabit maddi varliklarin en iyi faaliyet
anlayisina en fazla nasil destek olacag ile ilgilidir. Bir
fabrikada bdliimiin, makinenin ya da gruplarin en

*Sorumlu Yazar.
e-posta: adem.tuzemen@gop.edu.tr (A. Tlizemen)
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nedenleri, bir iiriine ait bigimsel degisiklik, iiretim
hattindan {riin ya da irin gruplarinmin eklenip
¢ikarilmasi, talepte meydana gelen degisiklik,
makine/ekipmanlarin yer degistirmesi, sirket ici
orgiit yapisinda meydana gelen degisiklik, liretim
slirecine ait degisikliklerden dolay1 ortaya ¢ikabilir
(Francis ve White, 1974: 60). Buradan yola ¢ikarak bu
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calismada celik kapi iireticisi bir isletmenin béltimleri
icin etkin bir planlama, dagitim ve yerlesim modeli
belirlenerek isletmenin karliliginin artisy, isgiicii ve
enerji sarfiyatinin en aza indirilmesi amaglanmistir.
Bunun icin de fabrika diizeninin kurulmasinda
yardimci olabilecek bilgisayar yazilimlarindan biri
olan VIPPLANOPT 10 kullanilmistir. Bu sayede
yukarida tanimlanan hedeflere ulasmayi saglayacak
alternatif diizenleme modelleri tasarlanmstir.

Calismanin birinci boéliimiinde, fabrika diizenleme
konusunda temel kavramlar ve durumlara yer
verilmistir. Ikinci béliimde uygulamada yararlanilan
VIPPLANOPT 10 yaziimi tanimlanmustir. Uciincii
béliimde ise celik kap1 sektoriinde faaliyet gosteren
fabrika tanitilarak, ¢alismanin uygulamasi
gerceklestirilmistir. Dordiincii ve son bdliimde de
sonug ve oOneriler kismina yer verilmistir.

2 | FABRIKA DUZENLEME

Uretim sistemlerinin temeli verimliligi artirmaktir.
Ayrica, tUretimde kaybedilen zaman siklikla
vurgulanmaktadir. Fabrika i¢i malzeme tasima,
personel boslugu, bantta bozulma, makinenin bosta
kalmasi gibi durumlar, stirecin verimliligini dogrudan
etkileyen faktorler arasindadir.

Yerlesme diizeninin, iliretim sistemlerindeki fiziksel
yaplyt  ve  calismalar1  etkiledigi  noktalar
tanimlandiginda (Kobu, 2003: 48);

e Uretim bdliimleri arasindaki uzakliklar,

¢ Yerlesim alanindan yararlanma orani,

e Kullanim verimliligi, fabrika i¢ci malzemenin
tasinma uzaklig,

e Tasima esnasinda kullanilan zamanlari
maliyetleri,

e Nakletme esnasinda kullanilan ekipman ¢esitleri
ile bunlara ait maliyetleri,

e Fabrika icerisindeki
biiytiklikleri,

e Iscinin calisma verimi,

e Makine ve ekipmanlarin bakim planlan ile
tamirleri,

e Gozlem siklig1 ve liretim amirlerinin nitelikleri,

o Uretim kontrol islemleri yénetimin etkinligi

ile

depo yerleri ile

Hatali kurulabilecek fabrika i¢i yerlesim diizeni,
enerjinin yok olmasina, karisiklia, gecikmelere,
denetim zorluguna, kapasite kullanim derecesinin
azalmasina ve islem siiresinin ylikselmesine neden
olarak maliyetleri arttirmaktadir. Yerlesim diizeninin
tekrar tasarlanmasindaki nedenler arasinda; turiline
ait projedeki diizenlemeleri, yeni tasarlanan iirtin, var
olan iiriin i¢in iretimi kesme kararinin verilmesi,
talepte degisiklik, is kazasi sayisinin yiikselmesi,
uygunsuz c¢alisma ortami ve yeni nesil fabrika
kurulmasi yer almaktadir (Harding, 1984: 94).
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2.1| Makine Yerlestirme

Fabrika dizenlemesi konusundaki en Kkilit bolim
makine ile ilgili olamidir. Makine diizenleme ile
kurulan modeller su sekilde tanimlanabilir;

a. Diiz Hat Seklinde Makine Yerlestirme; Bu tip
diizenlemede makineler diiz hat seklinde yan yana
yerlestirilmekte, iki makine arasinda gec¢is alani
bulunmaktadir. Diiz hat seklinde yerlestirme Sekil
1’de gosterilmistir.

Sekil 1: Diiz Hat Makine Yerlestirme
| | 1 | 1

Kondor (Gegit)
Kaynak: (Reed, 1970: 69)

b. Kbésegen veya Capraz Makine Yerlestirme;
makinelerin merkez cizgileri, koridor i¢in uygun bir
acida yerlestirilir. Makinenin uzunlugu genellikle
makinenin genisliginden daha biiyiik oldugundan,
makinelerin ¢apraz yerlestirilmesi, koridor boyunca
¢ok sayida makinenin yerlestirilmesine izin verir.
(Reed, 1970: 70). Capraz (diyagonal) sekilde makine
yerlestirme Sekil 2’de gosterilmistir.

Sekil 2: Capraz (Diyagonal) Makine Yerlestirme

IO

Gegit

Kaynak: (Reed, 1970: 70)

c. Dairesel Makine Yerlestirme, bu modelde
operator ortadadir, makineler operatoriin etrafinda
organize edilmistir. Boylece bir operatdr birden fazla
makine kullanabilecektir. Dairesel bicimde makine
yerlestirme Sekil 3’'te gosterilmistir.

Sekil 3: Dairesel Makine Yerlegtirme

[] )
=)

@ Operator

Kaynak:(Reed,1970:70)

d. Dar A¢ili Makine Yerlestirme; makineler, 6nceki
makineden gelen malzemenin bir sonraki makineye
uygun sekilde aktarilabilecegi sekilde konumlan-
dirilmalhidir. Dar agili sekilde makine yerlestirme Sekil
4’te gosterilmistir.
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Kaynak: (Reed, 1970: 71)
2.2 | Fabrika i¢ci Malzeme Tasima

Fabrika diizenlemelerinde, fabrika ici tasima 6nemli
bir rol oynamaktadir. Bu islemler, {riiniin degerini
artirmamakla birlikte iiretim maliyetine dahil edilir.
Fabrikanin endiistrisi ve teknolojisi gibi faktorler bu
maliyeti etkilese de nakliye maliyetlerinin imalat
maliyetindeki payinin %15 ile %60 arasinda degistigi
bilinmektedir (Hiregoudar ve Reddy, 2007: 122).
Isletme ici tasimalar agisindan daha pratik olan
siniflandirma su sekilde agiklanabilir;

e Sabit izli Araglar

Konveyorler, ulasimin  standart gilizergah
icerisinde uygulanabilecegi ara¢ olarak karsimiza
¢ikmaktadir. Bu araglar, malzemenin siirekli veya
gruplar halinde sabit bir hat iizerinde tasinmasina
izin veren aletlerdir. Asagida gesitli konveyor tipleri
bulunmaktadir. Baslica érnekleri arasinda; Kaymali,
Bantly, Zincirli, Hava basingli, Vidali, Titresimli araglar
olarak gosterilebilir.

e Sinirli Alanda Calisabilen Araglar

Belirli bir alan icinde, iki nokta arasinda tasima
yapabilen araclardir. Ornek olarak képriilii vingler
verilebilir.

e Genis ve Sinirsiz Alanda Calisabilen Araclar

Tasimanin, Uretim merkezi icerisinde ya da
disarisinda rastgele glizergah izlenerek yapilabildigi
araglardir. Nakletme gilizergahi, gecisine imkan
oldugu takdirde herhangi bir kisitlamaya sahip
degildir. Bunlar: Forklift - Treylér sistemleri, insan
glcii ile calisan araglar ve Motorlu araglar olarak
tanimlanabilir.

e Yardimci Tasima Araglari

Uriin nakletme organizasyonunda en degerli
detay, tek seferde nakledilecek miktarin biiyiik ve
belirli bir boyutta olmasidir. Ekonomik agidan bu
detay1 saglayan araclarin avantajlar1 fazladir.
Yardimc tasima araglar direkt tasima yapmaz ve
malzemenin belirli bir boyutta toplanmasini ve
korunmasini saglar. Bu araglarda palet olmali ve
araclar cekmeli olmalidir (Reed, 1970: 71).

Tesis yerlesim probleminin ¢éziimlenmesi ve analiz
edilmesinde c¢esitli ¢alismalar ortaya konulmustur.
Problemin modellenmesi, siniflandirilmasi ve ¢éziim
yontemleri konusunda daha detayl bilgiler edinmek
icin Singh ve Sharma, 2006; Drira vd. 2007;
Rosenblatt, 1979; Meller vd. 2007; Ece, 2015;
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Saraswat vd., 2015 tarafindan yapilan literatiir
taramasi ¢alismalarina bakilabilir.

VIP-PLANOPT  yazilimi  kullanilarak  yapilan
calismalar icin de Ronay, 2009; Vetrivel vd., 2013;
Sangchooli ve Jokar, 2013; Tasadduq vd., 2015; Patil
vd.,, 2015; Aravinth ve Rajenthirakumar, 2016;
calismalar incelenebilir.

3| VIP-PLANOPT 10 YAZILIMI

Yerlesim optimizasyonu, ABD'deki ve diinyadaki
endiistriyel tesis planlamacilar1 i¢in en Onemli
konulardan biridir.

VIP-PLANOPT, kullanicilar tarafindan belirlenen
yerlesim yerlerini ‘hareketli’ veya ‘sabit’ olabilecek
modiiller ile optimize edilebilir. Buna ek olarak VIP-
PLANOPT, kullaniciya, sabit modiilleri kullanic
tarafindan belirlenmis fakat degisen boyutlara sahip
‘yumusak’ modiller ile karistirma esnekligi saglar
(Vetrivel vd., 2013: 24). Programin ara ytizii Sekil 5'te
gosterilmistir;

Sekil 5: VIP-PLANOPT 10 Yazilim Programinin Kullanici Ara yiizii

8 VIP-PLANOPT 10.- 131218 - Ucemsed 120 —
Fle Anrbutes Coostrants Optmaation Benchmars  Help

J5d 3 &M LX IHE » & @

- |o|le| |® |
S

ot

"VIP-PLANOPT 10 [
(Kaynak: www.planopt.com)

3.1 | Eniyileme Algoritmasi

PLANOPT ile var olan algoritmalarin {izerinde en
iyiye yakin bir sonucun ortaya ¢ikmasi amaglanmistir.
VIP PLANOPT 10 6zelliklerini siralayacak olursak:

e VIP - PLANOPT, modelleme ve veri giris
stiresini en aza indirir.

e VIP-PLANOPT, kullanic1 tarafindan belirlenen
sabit  boyuta  sahip  bolimlerin  optimum
yonlendirmesini belirleyebilir.

e VIP-PLANOPT kullanicisy, bir béliimiin i¢inde
veya simirinda, kolaylikla “pick-up” ve “drop-off”
noktalarini belirleyebilir. Optimizasyon, kullanici
tarafindan belirlenen noktalar i¢in en diisiik maliyetli
dtizenleri iiretir.

e Mizanpaj tasarimcilari, istedikleri sekil ve
boyut béliimleri i¢in en iyi diizene gereksinim duyar.
VIP-PLANOPT bu gereksinimi tam olarak karsilayan



en iyi diizenleri iiretir. Benzer sekilde, kullanici
tarafindan “Ankraj” olarak etiketlenmis boéliimler,
kesin diizenlerde kullanici tarafindan belirlenen
konumlara tam olarak ve kesin bir bigimde tutturulur.

e En iyilestirilmis diizenin grafik ekrani,
kullanicinin  herhangi  bir bélimi  yeniden
konumlandirmasmma ve  alternatif diizenlerin

maliyetini karsilastirmasina olanak tanir.
3.2| Program Terimleri

Modiil kavrami dortgen bloklar i¢in kullanilmaktadir.
Boliim, makine gibi birimleri ifade etmektedir. L_i
Simgesiyle belirtilen X eksenindeki deger, boyut
uzunlugunu; W_i simgesiyle belirtilen Y eksenindeki
deger ise boyut genisligi verir.

Modiiltin en/boy orani (R_i) =W_i /L_i
Modiltin Alan1 (A_i) = W_i *L_i

M
(2)

Cevrilmis yer ifadesi dortgensel yerlesim yeri icin
kullanilmaktadir. Modiillerin yerlestirecegi bélgenin
en - boy 0l¢lisii program sayesinde belirlenebilir.
Ayrica program hakkinda asagidaki aciklamalar ilave
edilebilmektedir (Ak, 2009: 62):

Akis matrisi: Akis matrisi, blitlin modiil ikililerindeki
is goren, gere¢ ve ekipman akisim1 vermektedir.
Matriste yer alan fij, i ile j modiillerindeki akisi
gostermektedir.

Birim maliyet matrisi: Birim maliyet matrisi, modiil
ikilileri arasinda bir birim yiikiin bir birim mesafeye
tasinmasinin maliyetini gdstermektedir. Matriste yer
alan u_ij, bir birim ytkiin i ve j modiilleri arasinda bir
birim uzakliga nakletmenin maliyetini vermektedir.

Maliyet matrisi: Bu matrisin bir elamani o_ij, i ve j

modiilleri arasindaki toplam akis maliyetini
gostermektedir. Bu akis, asagidaki esitlik ile
hesaplanmaktadir:

o_ij=f_ijxu_ij 3)

Uzaklik standartlari: Program, i ve j modiillerinin
merkezleri arasindaki uzakligi hesaplamak icin ii¢
farkli uzaklik hesaplama yontemi kullanmaktadir:

e Dik-dogrusal uzaklik: Bu yontem, iki nokta
arasindaki, d_ij uzakligini, x ve y eksenleri
boyunca dikdogrusal uzakliklar1 toplayarak
bulmaktadir.

d_ij= [x_i—xj|+ |y_i-yj| 4)

e Oklid uzaklig: iki nokta arasindaki, d_ij
uzaklhig, bu noktalarin merkezlerinin
birbirlerine olan en kisa uzakligidir. Bu en kisa
uzakligr bulmak icin bir merkezden digerine
bir dogru cizilir ve bu dogrunun uzunlugu da
asagidaki formiil ile hesaplanir:

132

N. Kocak, A. Tiizemen / Journal of Business in The Digital Age 3(2), 2020, 129-135

( laip) ~2=( Ixixp) 2+ ( lyiypl ~2 5)

e Kareli 6klid uzakligi: Bu uzaklik hesaplama
yontemi, asagidaki formiil ile hesaplanir.

d_ij = ( [xixj))] 2+ ( [yivy ) ~2 (6)

4 | UYGULAMA
4.1. | Amag, Kapsam ve Yontem

Bu ¢alismada, ¢elik kapinin ana malzemesi olan sacin,
fabrikaya girisinden son haline gelene kadar gectigi
islemler icin kullanilan mesafenin minimize edilmesi
amaclanmistir. Bu amaca ek olarak fabrikanin mevcut
alani icerisinde, iiretim birimlerinin en makul
bicimde hangi noktalara  konumlandirilacag
sorusuna yanit aranmigtir. Bu ¢alismanin uygulama
alanm1 agirlikli olarak standart olgiilerde, diisiik
miktarda 6zel dlciilerde celik kapi tireten bir fabrika
olarak belirlenmistir. Fabrikada mevcut durumun
degerlendirmesi sonucunda gerekli veri seti elde
edilmistir. Alternatif fabrika yerlesim diizenlerinin
tespit edilebilmesi i¢in de Vip-Planopt 10 bilgisayar
yazilimindan yararlanilmistir. Nihayetinde de elde
edilen bilgiler 1s18inda uzman goriisii alinarak en
uygun yerlesim diizeni olusturulmustur.

4.2. | Fabrika Diizenlemesinin Yapilmasi

Calismada, fabrikanin var olan makine ve tezgahlarin
yeniden yerlestirilmesi amaciyla hem yazilim bilgileri
hem de sayisal veriler yardimiyla uzman gorisii ile
sezgisel yerlesim diizeni olusturulmaya c¢alisilmistir.
Kullanilan programin (Vip-Planopt 10) girdilerine
ulasilmis ve veriler islenmistir.

¢ Makine Bilgisi

e Makinelerin o6lgiileri ile gereksinim duyulan
alan

e Makine ikilileri arasindaki akis
Program girdi verilerinden yola ¢ikilarak fabrikada
yer alan tezgah bilgisi, tezgah en-boy 6l¢iisii, tezgah
cevresinde hem operatériin kullanimi hem de
tamir/bakim esnasinda yetkililerin kullanimi igin
gerekli alan bilgisi ve ham ya da islem gormiis
malzeme icin gerekli alan bilgisi elde edilmistir.
Fabrikada arizali, satisa ¢ikarilmis ya da baska
sebeplerle kullanilmayan tezgdh, makine ve
ekipmanlar ¢alismaya dahil edilmemistir.
Uygulamada kullanilan tezgahlarin en-boy bilgisi ve
gereksinim alanlari Tablo 1'de yer almaktadir.



Tablo 1: Tezgah Boyutlar:

Mevcut | Mevcut | Gerekli Gerekdi
" a Olan | Kullanim
Tezgih | Tezgih En Boy |OlanEn
Sira By | ae s | | Boy Alam
Kodu Adi Olgiisii | Olgiisti | Olgtisd | .~ . 2
(m) (m) (m) Olgiist (m*)
(m)
1 MOB Mobilya 2,00 3,00 5,00 7,00 35,00
2 BY Boyahane 4,00 5,00 7,00 14,00 98,00
3 [ am1 | YOI o060 | 200 | 500 | 600 | 3000
Makas
4 | ap3z | APKANC 550 | 300 | 700 | 700 | 49,00
Pres
5 |Ep-100| ERSAKL 500 | 400 | 500 | 10,00 | 50,00
Pres
6 KAY Kaynak 4,00 4,00 5,00 6,00 30,00
7 DP Depo 4,00 4,00 8,00 8,00 64,00
8 OFS Ofisler 4,00 4,00 5,00 6,00 30,00

Makine ikilileri arasinda akisin bilinebilmesi i¢in
tiriinlerin akis verilerine ihtiya¢ vardir. Uretimi s6z

konusu ¢elik kapt igin dretim Tablo 2’de
gosterilmistir;
Tablo 2: Uretim Akist
Gelen Malzeme (1) /
Islem | Fason Yaptirilan islem Yapilan Tezgah
No (2) / Fabrikada islem Kodu
Uretilen Parga (3)
Plaka Sac (1)
1 Ebat Kesme GM-1
. AP-32
2 Biikkme AP-22
EP-60
3 Delme EP100
4 Kaynak KAY
5 Capak Alma
6 Yikama
7 Boyama BY
8 Montajlama SAT
9 Paketleme

Uretim akiginin belirtildigi cizelgenin ilk siitununda
malzeme iizerinde yapilan operasyonlarin sirasi,
ikinci slitununda ilgili malzeme hakkinda bilgi,
liglincii stitununda yapilan islemler ve son siitununda
da tezgah kodlar1 yer almaktadir. Aym islem farkl
tezgahlarda yapiliyor ise islem aym siradaki tezgah
kodu icerisinde gosterilmistir. Islem yapilmayan
tezgah cizelgede yer almamistir.

Uretim sorumlularindan elde edilen verilere
dayanarak yapilan ¢alismaya ait iligki diyagramai Sekil
6’da ve nereden-nereye semasi Tablo 3’te verilmistir;
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Sekil 6: Uygulama Yapilan Uretim Merkezine Ait {ligki Semas1

MOBILYA BOLUMU

BOYAHANE BOLUMU

GIYOTIN MAKAS BOLUMU

ABKANT PRES BOLUMU

EKSANTRIK PRES BOLUMU

KAYNAK BOLUMU

DEPOLAMA ALANI

OFISLER BOLUMU

Tablo 3: Nereden-Nereye $emasi

Nereye Hammadde | Pres | Metal | Boya | Montaj Uriin
Deposu Deposu
Nereden
1
Hammadde Deposu
5
Pres
2 6
Metal
2 4
Boya
Montaj 3
Uriin Deposu

Yazilima farkli deneme yapmasina ydnelik komut
girisi sonrasinda bes farkli sonug elde edilmistir. Bu
sonuglar;

e Malijyet Fonksiyonu: Asimetrik maliyet
fonksiyonuna sahip problemler i¢in kullanilan F2
fonksiyonu seciminde bir degisiklige gidilmemistir.

o Uzaklik Standardr. Dikdogrusal

e (evrilmis Yer: Yerlesim icin gerekli en ve boy
bilgisi 27x27=729 m? olacak sekilde islenmistir.

e Modiil Tipi Modillerin tamami kati olacak
sekilde secilmistir.

Modiil [simleri:
o Modiil 1:
o Modiil 2:

Mobilya béliimii
Boyahane boliimii

o Modiil 3:
o Modiil 4:
o Modiil 5:
o Modiil 6:
o Modiil 7:
o Modiil 8:

e Modil Yoni:
modillerin

mesine

Giyotin makas bolimi
Abkant pres boltimii
Eksantrik pres bolimi
Kaynak boliimii
Depolama alani

Ofisler bolimii

Eniyileme
doksan derece
imkan  saglayan

islemi esnasinda
dondiiriilebil-
may  flip

isaretlenmistir.

e Modiil Konumu: Hareket ettirilebilir secenegi
her bir modiil icin isaretlenmistir.



o Modiil (Cevresi Bosluklarr.  Gruplanmis
birimlerin grup cevresi bosluklar1 sirasiyla
sagdan, istten, alttan, soldan olmak kosulu ve
metre 6l¢lim birimiyle birinci modiil i¢in 2-2-
2-1, ikinci modiil icin 2-4-4-1, ii¢ilincii modiil
icin 2-2-2-1, dordiincii modul i¢in 3-2-2-1,
besinci modiil i¢in 2-3-3-1, altinct modiil i¢in 2-
2-2-1, yedinci modiil i¢in 2-2-2-2 ve sekizinci
modiil icin 1-2-0-0 seklindedir.

e Modiil Yonii: Sadece 8 numarali modiiliin yonii
sabitlenmistir.

e Modiil Konumu: Sadece 8 numarali modiiliin
konumu degismez olarak isaretlenmistir.

e Fabrikanin mevcut yerlesim diizeni program
gorintiisii Sekil 7’de verilmistir:

Sekil 7: Fabrikanin Mevcut Yerlesim Diizeni

HH t 1: Mobilya Bottmi
LLI { 2 : Boyahane Bolimii

3 : Giyotin Makas Bolimi
4 : Abkant Pres Bolimi

L 5 Eksantrik Pres Bolimii
. 6 - Kaynak Bolimi

7 : Depolama Alam

8 : Ofisler Bélimii

Gl | 1

i
4

T

Burada yerlesim diizeninin amag¢ fonksiyonu degeri
93.261 olarak karsimiza ¢ikmistir. Programdan elde
edilen farkli yerlesim diizeni Sekil 8, Sekil 9, Sekil 10
ve Sekil 11’ de verilmistir. Uzman goriisiine dayal
yerlesim yeri ise Sekil 12’te verilmistir.

Sekil 8: Program Tarafindan Uretilen Birinci Yerlesim Segenegi

1 Mobilya Bokima

2 Boyahane Boimmit
3 - Giyotia Makas Bohmun
4 Abkent Pres Biskima
5 Exsannik Pres Bolina
6 Kaynak Bolomn

7 Depolama Alam

§ : Ofisler Bolmn

W]

Bu segenekte yerlesim diizeninin amag¢ fonksiyonu
degeri 50.187 olarak bulunmustur. Eniyileme sonucu
kullanilan alan 546 m?'dir. lyilesme oran1 %86’dur.

Sekil 9: Program Tara‘ﬁ‘ndan Uretilen ikinci Yerlesim Secenegi

=T 1 - Mobilya Bokimt
T

HH 2 - Boyahane Botimn
e 2 3 - Giyotin Makas Béltnm
: 4+ Abkant Pres Boima
_ﬂ_ e 5 Fkcsantrik Pres Boluma

} | o 6 : Kaynak Boluma

7 : Depolama Alans

8 : Ofisler Boluma
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Bu secenekte yerlesim diizeninin amag¢ fonksiyonu
degeri 42.341 olarak bulunmustur. Eniyileme sonucu
kullanilan alan 546 m?’dir. lyilesme oran1 %120’dir.

Sekil 10: Program Tarafindan Uretilen Ugiincii Yerlesim Segenegi
1 : Mobilya Bokimii

2 : Boyahane Béhimii

3 - Giyotin Makas Bolimit

4 : Abkant Pres Bolumu

31 5 Eksantrik Pres Bélimi
6 - Kaynak Bofimi
7 : Depolama Alam

T
|
[

Ofisler Bolimil

HA -

|
1.
"

| e
: i

L T

Bu secenekte yerlesim diizeninin amag¢ fonksiyonu
degeri 43.253 olarak bulunmustur. Eniyileme sonucu
kullanilan alan 567 m?'dir. lyilesme oram %116’dur.

Sekil 11: Program Tarafindan Uretilen Dérdiincii Yerlesim Segenegi

T 1 - Mobilya Bokan

111 2 - Boyshane Bokma
+ 3 - Giyotin Makas Bélimi
T 4 Abkcant Pres Bohima
11| 8 Eksantrik Pres Bolima

1

1] 6 Kaynak Boinema
{7 - Depolama Al

T 8- Ofer Botuenn

Bu secenekte yerlesim diizeninin amag¢ fonksiyonu
degeri 44.474,14 olarak bulunmustur. Eniyileme
sonucu kullanilan alan 563,83 m?'dir. lyilesme orani
ise %110 dur.

Programin irettigi sonuclarin disinda uzman
gorisleri alinarak bir yerlesim plani olusturulmustur.
Bu plan olusturulurken iscilerin ¢alisma y6ntemleri,
isverenin bakis agisi, giris-cikislar gibi degerler goz
oniine alinmistir. Bu ¢alisma Sekil 12’te gésterilmistir.

Sekil 12: Uzman Gorisli Yerlesim Segenegi

1 : Mobilya bakimii

2 : Boyahane bolimi

3 - Giyotin makas bolimi
2 4 - Abkant pres bolimi
g 5 Eksantrik pres bokimi
T 6 - Kaynak botama

7  Depolama alant

8 : Ofisler bakimi

e

1]

L1

Bu secenekte yerlesim diizeninin amag¢ fonksiyonu
degeri 59.165 olarak bulunmustur. Eniyileme sonucu
kullanilan alan 675 m?'dir. lyilesme oram %58’dir.

Burada programa girilen veriler 1s18inda uzman
goriisiine dayanarak bir yerlestirme yapilmistir.
Sonucu gorebilmek adina boélimler sabitlenmistir.



Uygulamadaki sonuclar, modiiller arasi mesafelerin
ve kullanim alanlarinin Dbelirtilmesiyle ortaya
cikmistir.

5| SONUC VE ONERILER

Yerlesim yeri problemi isletmelerin karsilastigi
onemli sorunlarin basinda gelmektedir. Fabrika ici
diizenlemedeki esas amag¢ nakletme maliyetlerini en
aza indirmektir. Bu yiizden genel maliyetler
icerisinde tasima maliyetleri 6nemli yere sahiptir.
Yogun rekabetlerin yasandigi giintimiizde iyi bir tesis
yerlesimi ile tasarruflara 6nemli derecede Kkatki
saglanabilir.

Bu calismada 6ncelikli olarak, iiretim sistemlerindeki
esas konularin icerisinde yer alan yerlesim yeri
sorunuyla alakali arastirmalar yapilmistir. Temel
alinan isletme verileri ile VIP-PLANOPT yazilimi
kullanimi sonrasi biri uzman gériisiine dayali olmak
izere bes farkli alternatif yerlesim yeri diizenine
ulasilmistir.

Yapilmis c¢alismalar incelendiginde, yerlesim yeri
problemlerinin ¢6ziimii olarak en dogru neticeye
ulastirabilecek iki yontemin vurgulandigi
gozlemlenmistir. Bunlar; grafik kurami ve karma-
tamsayili  programlamadir. Ancak c¢alismalar
incelendiginde, karma-tamsayili programlamanin en
fazla 6 modiile sahip yerlesim sorunlari i¢in en uygun
olan sonuca ulasabildigini; grafik kurami yonteminin
ise daha az adette birime sahip olan {iretim
merkezlerinin yerlesim yeri problemleri i¢in dahi
istenilen neticeyi veremedigini gdstermistir.

Sonuglardan elde edilen veriler neticesinde
programin ortaya koymus oldugu fonksiyon degeri
onemli bir netice olarak karsimiza c¢ikmaktadir.
Dikkate alinan 6l¢iitlerden biri de alan kullanimidir.
Burada kullanilan alan, islerin hizlanmasi, tasima
sliresi ve maliyetinin diismesine sebep olacaktir.
ikinci alternatif yerlesim sonucu en iyi yerlesimi
42.341 fonksiyonel degeri ve 546 m?2 kullanim alani
ile vermektedir.

Yapilan ¢alisma ve incelenen literatiir sonucunda her
durum i¢in program en iyi ¢dziimi bulmus olsa da
eldeki verilerin dogrulugu ve giivenilirligi programin
secim yapmasini birebir etkileyecegi gibi sonug
olarak da uygulanabilirliginin test edilmesi
gerekmektedir. Kisaca fabrika isleyisi, beseri
durumlar ve gercek yasam c¢alisma sartlar1 biitiin
sonuglarin ana unsurunu olusturmaktadir.
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1| INTRODUCTION

ABSTRACT

In parallel with the increasing global competition based on the management of innovative
technology, more people in business functions need to have innovative skills and
inevitably be involved in IT processes, decisions and operations. Therefore, as business
processes and innovative IT become more interdependent, the need for better
integration increases. The inertia and traditional approaches reflected in the mentality of
management and governance are considered as one of the main approaches that cause
the business processes and IT goals and objectives not to be fulfilled effectively. This
study attempts to analyze the need and effects of change in IT governance infrastructures
of Development Agencies (DAs), which can be positively developed and encouraged with
the COBIT-5 model. This article also reveals the innovation needs of DAs in the
management and governance mindset and attempts to demonstrate the applicability of
the techniques of the detailed process implementation of the COBIT-5 framework to
improve and promote better management and good governance, both in theory and
practice.

OZET

Yenilik¢i teknolojinin yonetimine dayanan kiiresel rekabetin artmasi ile paralel bir
sekilde isletme fonksiyonlari icinde daha fazla insanin yenilik¢i becerilere sahip olmasi
ve kacinilmaz olarak BT siireclerine, kararlarina ve operasyonlarina dahil olmasi
gerekmektedir. Bu nedenle, is siirecleri ve yenilikci BT birbirine daha fazla bagiml hale
geldikce daha iyi entegre edilme ihtiyaci artmaktadir. Farkli BT sistemlerinin is
ihtiyaclari ile uyumlu olmamasi, yonetim ve yonetisimin zihniyetine yansiyan atalet ve
geleneksel yaklasimlarin, is siire¢leri ve BT amag ve hedeflerinin etkin bir sekilde yerine
getirilmemesine neden olan baslica yaklasimlardan biri olarak kabul edilmektedir. Bu
calisma, COBIT-5 modeli ile olumlu olarak gelistirilebilecek ve tesvik edilebilecek olan
Kalkinma Ajanslarinin (DA) BT yonetisim altyapilarindaki degisimin ihtiyacim1 ve
etkilerini analiz etmeye ¢alismaktadir. Bu makale ayni zamanda, DA'larin ydnetim ve
yonetisim zihniyetindeki yenilik ihtiya¢larini ortaya koymakta ve hem teorik hem de
pratik acidan daha iyi yonetim ve iyi yonetisim diizeyini iyilestirmek ve tesvik etmek i¢in
COBIT-5 cergevesinin detayli siire¢ uygulamalarina dair tekniklerinin uygulanabilirligini
ortaya koymaya ¢alismaktadir.

© 2020 JOBDA All rights reserved

decomposition of atoms in the form of new creations
and continuous movement of the globe, moon, sun,
other propelling planets and all macro systems had

No doubt that today the concept of innovation is one
of the most stressed, favored and cited as the most
important element of success both for individuals,
organizations and countries. The fact of innovation is
a prevalent concept innermost of all existence from
atoms to cosmos. Although the renewal of body cells
of living creatures and compilation and
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been demonstrating the ever pervasive character of
innovation from the beginning of cosmos, it is the fast
growing relationships and interactions at the last
decade along with rapidly developing cutting-edge
technology that have been drastically invoking
promotion of perception of innovation the
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importance of which has surged and embossed to be
more and more visible during time passed.

In the highly competitive global market, where
change and development in every field are
accelerated and intensified, institutions need to be
renewed by innovation in their products, services and
ways of doing business in order to keep up with
change and remain competitive.

Bureaucracy, inertia and the sense of security that
occur in corporate large organizations sometimes
cause these institutions to be disadvantaged in the
struggle for innovation. This is why, especially in
recent years, companies such as GE, 3M and Coca Cola,
which offer services and products in more traditional
sectors, as well as Google and Amazon, which are
already innovative, have started to attach great
importance to "corporate innovation" and "internal
entrepreneurship” studies.

How innovation will be managed is closely related to
managers' perspective on innovation. In this context,
it can be said that the different perceptions of
managers in innovation will affect the way they
manage the innovation process. Many factors that
affect the innovation performance of businesses are
discussed in the literature. For example, information
management capacity, IT competency, organizational
learning level and cooperation with environmental
actors are key elements. However, there are more
basic factors that form the background of these
factors and affect the successful implementation of
innovation. Because these factors that affect
innovation performance are a result. It is the
characteristics of managers' perception of these
factors and their management style that enable them
to reach these results effectively. Therefore, it can be
said that the main factors affecting innovation
performance are the way managers perceive
innovation and the way they manage innovation
(Tasgit & Torun, 2016, s. 122).

As a matter of fact, apart from technical and
promotional aspects, the innovation in the
management mind set is not so much popular though
it is of crucial importance in realization of innovative
ideas based on freshness and novelty as a
requirement of change management in the global
competition. This approach of innovation is
imperative to be effectively alive and/or continue to
survive due to globalization that produced merciless
competition, enhanced communications, instant
interactions and multidimensional collaborations in a
wider area continuously reproducing new strengths,
weaknesses, opportunities and threats. That is why
innovation becomes not optional but imperative.

It is assumed that the traditional bureaucratic
solutions cannot cope with government failures as a
result of not keeping up with globally changing
environment the regional development agencies

137

A. Efe / Journal of Business in The Digital Age 3(2), 2020, 136-148

(DAs) in Turkey were founded by Law in 2006 and 26
of which are fully functional with some temporary
inconveniencies or inadequate of infrastructure as a
result of problems of management and governance
requirements.

Presumably, DAs were ascribed to be innovative
governmental organizational set-ups that are
required to be intermediary at producing synergies
and innovation in local and regional domain. In this
paper, it is attempted to review the requirements of
the innovative concept of management and
governance structure of the DAs, the need for
business processes re-engineering according to
change management process requirements. DAs
should try to be adaptive to changing environment by
bringing a disciplined and systematic approach to
management and governance processes which are in
need of innovative management practices.

2 | LITERATURE AND METHOD

According to the Scholar Database searches on
“COBIT” term; it is found that there are 37,000
numbers of studies which is quite large. Similarly,
22,300 found for “Corporate Innovation”, 39,400 for
"IT Governance" and 58,600 for the “Organizational
change management”. A complete search for all
keywords, it is found 379 articles. Some of the most
important studies are being used in our work
including some sectoral reports and surveys in order
to have a coherent view of both academic and sectoral
aspects.

Here we have tried to analyze the applicability of
COBIT framework for institutional innovation and
change management capability. The answer to the
question why COBIT is chosen here is important in
understanding of differences of COBIT-5. It is because
that it provides more stakeholders a say at the
governance and management processes, addresses
the increasing dependency on external business and
IT parties, deals with the amount of information,
which has increased significantly, deals with much
more pervasive IT, provides further guidance in the
area of innovation and emerging technologies and
requires less about audit and more about governance.
Since COBIT-5 is a result of change management at
the common body of knowledge which is constantly
being revised and reproduced by ISACA according to
requirements of the time passing in which
approaches, methodologies, terminologies,
paradigms and mindsets take sway for a better pace
and place in peace.

The paper assumes that the advent of COBIT-5 is an
indication of innovation in change of mindset of
management and governance set up of organizations.
The main difference for this paper is its special
emphasis on the detailed process level of innovation



and change management which is its sole

contribution to the literature.

Bartens et al. (2014) identified characteristics of e-
business and examine how IT governance
frameworks can integrate these characteristics under
consideration of a bi-directional business/IT
alignment process using COBIT 5 as a benchmark.
Shalamanov (2017) attempted to structure the
experience as a methodology to support institution
building and change management in similar service-
based or technology-oriented organizations.
Jeronimo (2018) tried to explain how COBIT5 can
help to achieve a higher digital transformation
maturity. Khouja et al. (2018) presented a Systematic
Literature Review (SLR) on IT Governance in HEIs
using a collection of scientific and non-conventional
data (grey literature). Jantti and Hotti (2015) tried to
propose a framework for IT service governance and a
roadmap of IT service management frameworks and
standards that can be utilized in establishing IT
service governance activities. Merhout and O’Toole
(2015) reviewed a prominent IT governance
framework, COBIT 5, to determine the extent to which
it supports sustainability components, especially as
related to the acquisition, use and disposal of IT
assets. Efe (2013) proposed COBIT as a model for
regional development agencies; integrated wisdom
model within COBIT framework (Efe, 2016), studied
IT governance applicability (Efe, 2017) and affiliated
IT governance with governance pradigms (Efe &
Bengshir, 2019).

According to some surveys, in projects where
artificial intelligence (AI), machine learning and other
cognitive automation technologies are applied, cloud
computing systems provide 20 times faster analysis
processing compared to internal systems. Handling
hard work on the cloud instead of investing in their
own systems provides 45 percent economic savings.
In addition, while the time spent by technical
specialists decreases by 60 percent, the
implementation of new applications falls to hours. 64
percent of respondents said that more IT spending
will be made compared to last year. This rate had
remained at 46 percent the previous year (Cisco,
2019).

Chief Information Officers (CIOs) are of the opinion
that there will be an increase in budgets for new
generation solutions such as cloud, big data and
mobility that will open the way for innovation. The
governments and bureaucracy also do not possess
any exemptions in this game because their real
success is solely based on their ability to attract new
foreign investment and tackle with the deficit of
government and capital flows that require continuous
navigation of the economy and monitoring for better
alignment with the changing business needs and new
trends that can change direction of new investments
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and positive rational expectations based on future
perspectives. Therefore innovation in the high-tech
and business administration is inevitably reflecting
itself into public administration. Results of this
movement can be seen in new institutional set-ups,
new legislative frameworks and hence policies, tools
and strategies of government regulations.

In order to tackle with the speed of innovative tools
and techniques, some companies like Cisco has
developed Al based innovation. Cisco has announced
software innovations designed to make it easier to
manage and protect networks. As today's businesses
invest more in digital technologies, IT teams are
struggling due to the increased workload. To mitigate
this burden and enable IT to focus on innovation,
Cisco offers new Al and machine learning capabilities
that enable IT teams to operate at machine speed and
scale thanks to personalized network insights. CISCO
is developing innovations that enable more efficient
management of users and applications across the
entire business network - from campus networks to
wide area networks, data centers to the Internet of
Things (Cisco, 2019).

Institutions are defined by Douglas, as “humanly
devised constraints that structure political, economic
and social interaction” (Douglas, 1991, s. 97).
Institutions have been seen as the very determinants
of individual behavior and attitude of economic
agents that contributes significantly to performance
of economies by adaptation of innovation and
providing innovative ecosystem and creative
environment. It is known that the most systematic
and disciplined studies started with old
institutionalist point of view (from the old
institutional economics field—OIE) such as Thorstein
Veblen and John Commons, who, from different
perspectives, alerted and emphasized the principle
role that institutions have played in defining actions
of economic agents (Leite, Silva, & Afonso, 2014).

The institutions are assumed to have an exogenous
influence on the economy during years of 1980-2000.
Indexes of civil and political liberties developed by
Gastil were used by Dawson (1998: 603-619);
Gwartney et al. (2006: 255-273). These are several
independent pieces of researches in literature. The
main driving forces of growth successfully made by
the developed countries and challenges of developing
countries remain unclear due to the insufficient data
as well as different indicators used in various studies.
Therefore, many researchers attempted to
understand what causes one country to move
forward economically and how economic progress
add value to institutional development and quality
and which institutions are affecting innovation,
individual behaviors and economic performance
(Dawson, 1998) (Gwartney, Holcombew, & R., 2006).



Ha-Joon Chang (2002) has suggested that overcoming
the limitations of the neo-liberal discourse on the role
of the state via institutions cannot be done by looking
for more interventionist models within the neo-
liberal context, but only by breaking this context and
developing an alternative framework that brings
institutions and politics to its analytical core. He
proposed calling it institutionalist political economy
(IPE) and sketched out how its analyses of the
market, the state and politics differ from the ones that
are offered by the neo-liberal discourse. However, the
institutionalism of IPE seems to go much further than
that of New Institutional Economy (NIE) in that it
emphasizes the ‘temporal priority’ of institutions
over individual (rather than the temporal priority of
individuals over institutions, as it is done in NIE) and
that it sees institutions as not simply ‘constraining’
individual motivations (Chang, 2002) which can
sometimes be inputs and outputs of innovation.

In order to share the vision within the organization,
the organization should have a well-defined vision,
the organization's goals and objectives are
coordinated between all departments, and all
departments are integrated to meet the needs of the
target market depend on employees' awareness of
what is wanted to be achieved, adherence to
organizational goals, acceptance of organizational
vision among all departments, and employees acting
as assistants to each other (Nasution, Hanny N. et al,,
2010).

Communication between individuals forms the basis
of the innovation process. Communication between
individuals or groups is often important for the
emergence of new ideas. For this, the organizational
structure should be designed to encourage employees
in the use of acquired or created information (Gold, et
al. 2001; Cakar & Yildiz, 2010), and share market-
related information (Nasution, Hanny N. et al., 2010).

Sarros et al. (2008) expresses organizational culture
as the mediating variable between leadership and
innovation. He also argues that organizational culture
has an important place in the innovation strategies of
the business.

The organizational culture that supports innovation
includes elements such as the adoption of uncertainty
in order to gain superiority, being open to external
influences and surprises that will shake the existing
balances and stability, and even encourage them. It is
possible to give a premium to untested methods,
those who are not known to be successful,
mechanisms, rules, behaviors and relationships
whose results cannot be fully predicted. In this
context, the strategy of gaining advantage by
differentiation comes to the fore (Isikli et al., 2010).

For customer focus, it is necessary to fulfill the factors
that give importance to after-sales services, that the
objectives of the business are aimed at customer

139

A. Efe / Journal of Business in The Digital Age 3(2), 2020, 136-148

satisfaction, understanding customer needs and
continuously evaluating the service and operating
strategies are aimed at increasing customer value
(Rhee, |. et al., 2010).

Among the elements of the organizational culture that
support innovation, it is extremely important to be
rival-oriented. Studies on this subject systematically
analyze competitors' products, sales, etc. It shows
that the information about the innovation positively
affects the innovation (Cillo et al., 2010).

3 | INNOVATION MANAGEMENT AND DEVELOP-
MENT AGENCIES (DA) AS INNOVATIVE
INSTITUTIONS

Accelerating competition beyond the quality and the
existence of goods or services has made innovation
the most important competitive factor for
organizations aiming for growth. Within the new
trade and industrial order based on innovation, each
institution makes an initiative in this direction and
foresees to maintain its place in the market or to grow
in today's world, where the speed of change is
dramatically increasing.

Especially, it is not easy to catch this expansion for
institutions that only do repetitive business or link
business growth to a main industry. The uncertainty
behind innovation is that it goes hand in hand with
R&D definitions and business structure, it requires
creativity, it can be influenced by different sectors, it
is developed based on cooperation rather than in
closed laboratories, etc. factors have opened the door
to new learning for all institutions.

Based on the basic thoughts that innovation can be
realized with creativity, suggestions are made that it
is not possible to manage innovation properly.
Innovation refers to both innovation and the process
of realizing innovation. In institutional structures,
repeatable innovation should be targeted instead of
one-off and random successes. In line with this goal,
creating the necessary climate by providing a tolerant
business environment to creativity and innovative
identities should be the first priority of organizations.
Innovation is not a one-step incremental activity; on
the contrary, it is a continuous activity that affects the
whole organization with internal and external factors
in a way that seizes opportunities and increases
market share. For this reason, companies that
establish a system that encourages and manages
innovation have the opportunity to develop, produce
and market their products and services with superior
features. Since the keywords
of innovation are change and innovation, the most
important problem in the innovation management
process is to manage change. The main components



of change management are people, business
processes and technology.
Technology management covers all technologies
owned by the company, including those that are
purchased, licensed and acquired through
collaborations. It includes functions to identify and
coordinate technology-based competitive advantage.
It aims to develop and maintain the company's
technological competitiveness. It is not only about
new technologies, but also about the strategic use of
existing technologies. R&D Innovation Management
includes the following points:
e [tincludes all types of innovation (technological,
organizational, marketing).
o Scientific, technological
processes are all covered.
e[t must control the processes
throughout the organization.
o [t is essential to manage different and non-
recurrent processes.
o [t focuses on dealing with resistance to
innovation within the company and in the
market.

and administrative

that run

It also requires the resolution of behavioral problems.
Innovation is closely correlated governance of
knowledge management at the local level which is the
fact of diffusing tacit knowledge of innovation
amongst region, localization of technology supporting
supplier development by assisting local companies,
universities and research enterprises to develop
their technological capabilities, and recollecting
entrepreneurial knowledge in the form of wisdom for
the cause of local development and common good for
which conventional public organizational structure
and traditional central bureaucracy could not
effectively and efficiently serve.

Figure 1. Organizational Structure of DAs
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The governance structure of DAs and their working
principles, procedures and organizational topology
demonstrate an innovative novel nature in
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comparison with other traditional governmental
organizations.

4 | INNOVATION AS PADARIGM SHIFH IN IT
GOVERNANCE MINDSET

According to Meyer and Garg (2005), innovation is
the successful development of a new technology or a
new combination of existing technologies
economically to create a significant change in the
value / price offered to the user. Innovation must
start with a user. Technology and innovation are not
the same. Innovation is the result of a new technology
or new combinations of existing technologies.
Company employees and managers knowing the
sources of innovation will increase the efforts related
to innovation (Dodgson, 2008, s. 70-80).

According to the theory of "paradigm shift" which
was developed by Thomas KUHN, (Kuhn T., 1962, s.
10) the scientific advancements are not evolutionary,
but rather a "series of peaceful interludes punctuated
by intellectually violent revolutions”, and in those
revolutions "one conceptual world view is replaced
by another”. Kuhn said that "awareness is
prerequisite to all acceptable changes of theory
(Kuhn: 1962: 67) thatall begins in the mind of human
beings according to what is perceived, if normal or
abnormal, consciously or unconsciously. That is why
we have chosen the “mindset” which is crucial in the
innovation process as a paradigm shift.

Figure 2. Governance of Enterprise IT

Evolution of scope

Cogmt Cogi2 Cos4.0/41 COBITS

1996 1998 2000 20057 2012

Source: (ISACA, 2012,s.13)

The changes are reflected in the COBIT development
life cycle can be seen as results of paradigm shifts
triggered by changing environment as the time
passed from 1996 to 2012 in which period both a
paradigmatic shift and different but incrementing
conceptual approaches are seen as innovative such as
audit, control, management, IT Governance and
Governance of EnterpriselT.

Innovation-oriented activities in businesses are
shaped within the framework of managers'
innovation perceptions and innovation management
styles. These activities continue from the creation of
ideas to commercialization. As a result, while some



innovation efforts are groundbreaking, some
innovation efforts fail. At this point, the concept that
differentiates businesses and shows their innovation
ability levels is innovation performance. COBIT
provides metrics for performance measurement of
innovation related processes. Innovation
performance is expressed as the commercial
dimension in the return of new products, processes
and ideas to the business. While the innovation
performance measurements of the enterprises show
the outputs of the previous innovation activities, they
can be seen as a prerequisite for the implementation
of new innovation activities. In this respect,
innovation performance indicators will enable
businesses to understand their current situation in an
innovative way, whether successful or unsuccessful.
In addition, with the determination of the innovation
performance of the business, it will be revealed what
the innovation performance may be affected by
(internal and external organizational environmental
factors) and what should be done to increase the
performance. Therefore, management and
governance of innovation processes can be well
established and measured according to COBIT
Process Assessment Model.

5 | BASIC PRINCIPLES OF COBIT-5

COBIT-5 is founded on 5 key principles for
governance and management of enterprise IT. These
principles bring a systematic approach to tackle with
organizational capacity building in the changing
environment as a priori to innovative management
mindset.

Figure 3. COBIT-5 Principles
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Source: (ISACA, 2012, s. 13)

Basic principles that COBIT-5 has put forward can be
discussed briefly as such:

5.1 | Meeting Stakeholder Needs

This principle in the management mindset gives an
organizational vision of raison d’etre which has to
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exist for each organization no matter how much
complicated or public-private.

Compliance with the strategy should be taken into
account in both collecting and evaluating innovative
ideas. By using mechanisms such as Competition and
Campaign in corporate innovation management
products, DA can direct internal and external
stakeholders in regional innovation ecosystem to
generate ideas and experiment in areas that are
important / urgent for the organization.

Thinking that innovation is not only "new product” or
"new technology”, DA can organize contests and
campaigns for different topics such as "entering new

markets", "increasing efficiency”, "creating new
business models" and “excelling in resource
efficiency”.

As public bodies at regional level, the DAs exist to
produce value for stakeholders at local level by
making a sustainable balance between the realization
of benefits and optimization of risk and of resource
usages.

Figure 4: Relationship of stakeholder needs with GEIT and adding
value.

Governance of
enterprise [T

A

STAKEHOLDER NEEDS

Risk Optimization

Resource Optimization

/Benefits Realisation

»

Adding value

Source: EFE: COBIT-5:2013:7.

As is shown in the figure above, all stakeholders need
adding value which can be provided by means of
benefits realization, risk optimization and resource
optimization clauses as the governance of enterprise
IT level increases. Development Council of DA is a
consultative body established to “enhance the
cooperation among public institutions, private sector,
non-governmental organizations, universities and
local governments in the region and to direct/guide
the agency” (Art. 8 of the Law 5449). The
Development Council consists of 100 representatives
of the provinces. These include public sector
representatives, civil society and private sector
representatives. The Decrees on Establishment
provide detailed number of representations from
each region.

Stakeholder needs have to be translated into
actionable stages both at regional plans and support
programs developed by DAs. Despite of the fact that



the needs of stakeholders are included in the
structure of DAs at the conceptual stage satisfactorily
however, the implementations that provide
definitions, analysis and management of needs of
stakeholders are missing to the extent that DAs are
meeting with development board just once a year
since it is a requirement of the Act 'Law on
Establishment and Duties of Development Agencies”
(TBMM, 2006b)(Law No. 5449, published in the
National Gazette on 08.02.2006).

5.2| Covering the Enterprise End-to-End

Apart from staff members of DAs every person from
development boards or administrative board should
be included in the knowledge and change
management of DAs.

5.3 | Applying a Single, Integrated Framework

Single and integrated framework will be efficient in
KPIs measurements and metrics. Developing and
benefiting from innovations, especially radical /
disruptive innovations, is a long-term effort.
Therefore, it would be misleading to measure
"business results” only. Besides business results, it
would be useful to measure innovation processes
(how many ideas were collected, how many people
participated, how long it took from idea to prototype,
etc.). For the case of DAs, since there is no any
prescribed framework by Law to be implemented
DAs have the capacity to choose and initiate whatever
framework seems to be fitting to their needs.

5.4 | Enabling a Holistic Approach

Seven categories of enablers are very broadly defined
as anything that may help achieve the objectives of
DAs such as triggering local potentialities of all
sectors, enhancing knowledge accumulation and
alleviation of administrative procedures that are
needed for investment initiations etc.

5.5 | Separating Governance from Management

In the case of DAs the management also manages,
report and monitor the processes of governance on
behalf of the boards since the governance actors do
not possess any permanent and unique separate
office or staff.
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Figure 5: Governance and Management Key Areas
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The governance structure is run by development
board and administrative board while technical
management is processed by office of secretary
general, internal departments and investment
support offices. According to regulations and related
Law, under the process of “Plan” depicted above in the
figure-5, the content aspects of regional plans and
corporate strategic plans are being provided by
governance mechanism while technical aspect of
regional plans and corporate strategic plans such as
design, coordination and publication are provided by
management at the case of DAs. Therefore, at this
point there is a contradiction between COBIT-5
principle and implementation of DAs.

6 | MAIN ENABLERS OF COBIT-5

The COBIT-5 framework defines seven categories of
the enablers:

Figure 6: COBIT-5 Enablers

/ ~
3. Organisational 4. Culture, Ethics
2. Processes Structures and Behaviour
v
( 1. Principles, Policies and Frameworks )

6. Services,
Infrastructure
and Applications

7. People,
Skills and
Competencies

5. Information

Source: (ISACA, 2012, .27
6.1 | Principles, policies and frameworks

As was mentioned above the framework or any
standard is missing for DAs and while principles and
policies are provided by Ministry of Science and
Technology as a one size fits all approach which does
not comply with this enabler requirement.

6.2 | Processes

COBIT-5 defines a process that solely dedicated to
Manage Innovation (APO04). At the book for enabling
processes (ISACA, Enabling Processes, 2012, s. 69)
this APO04 process is described as;
e To maintain an awareness of information
technology and related service trends, identify



innovation opportunities, and plan how to benefit
from innovation in relation to business needs,

e To analyze what opportunities for business
innovation or improvement can be created by
emerging technologies, services or IT-enabled
business innovation, as well as through existing
established technologies and by business and IT
process innovation.

e To influence strategic planning and enterprise
architecture decisions

Process Purpose Statement of Manage Innovation
(APO04) is to achieve competitive advantage,
business innovation, and improved operational
effectiveness and efficiency by exploiting information
technology developments. This process is divided
into 6 sub-processes.

Figure 7. Innovation management sub-processes

APO04.01

Create an
environment

conducive to
inmovation.

APO04.06 APO0402
Monitor the Maintain an
implementation understanding of
and use of the enterprise

mmovation.

environment.

APO04

Manage
Innovation

APO04.03
Monitor and
scan the

technology
environment.

APO04.04
Assessthe
potential of
emerging
technologies and
innovation ideas.

Source: Redesigned by researcher from (ISACA, Enabling
Processes, 2012, s. 70-75)

Asis seen at RACI chart! of the process, different roles
have to be defined for each sub-process. The
definition of process innovation may seem
unnecessary compared to others, but in terms of
corporate and institutional innovation, it is like butter
to bread. People in many large firms are surrounded
by internal processes that make it easier for their
firms to operate on a flat and legal basis. These are
middle management, human resources, accounting,
finance, senior management and similar employees.
They are often aware of processes that are not
working well and have an idea of how they can work
more effectively. Of course they are sometimes
wrong, but they are more right. Their ideas increase
productivity and help the firm save.

1 RACI Chart is a technique to demonstrate different roles
Responsible, Accountable, Consulted and Informed at each
process.
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Process innovation and innovation management
require application of RACI charts to all processes.

COBIT-5 defines process goals, IT related goals and
also specific activities for each process that are to be
executed according to RACI chart given above. RACI
Matrix is one of the methodologies used in 6 Sigma
project management and is a requirement of COBIT
process management. However, many institutions
where 6 Sigma or COBIT is not applied use this
methodology effectively in determining the job
descriptions of the employees and determining the
roles / responsibilities / authorities.

It is very important to create, document and
implement well designed efficient processes in all
process-oriented applications. However, in order for
a process to function well, the roles of people in each
step of the process must be clearly defined. The RACI
matrix is an application created for this purpose,
defining the responsibilities, roles and information
flow of the people in the processes.

Responsible (R) - Performs the work

The 'Responsible’ role is assigned to the person who
actually performs the task or activity. The person
performing that activity may not be (A) Accountable;
however, in some cases, Responsible (R) and
Accountable (A) roles may be assigned to the same
person depending on the nature and importance of
the job.

Accountable (A) - Principal liable

Accountable is the person or role that has the ultimate
liability for a specific task. Only one role / person is
accountable for any task. This role cannot be
delegated to other person or persons.

(C) Consulted - Provides input

It may be the person (s) who need information or
consult in order to perform a task. Assigning more
than one (C) Consulted role for a task may risk
delaying the completion of that job.

(D) Informed - Information Flow

In order to ensure a healthy flow of information,
people who need to be informed should be identified
after the task is completed. Failure to determine this
role correctly can lead to miscommunication and
delays.
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6.3 | Organizational structures

Organizations need to change their organizational
structures when they grow in business volume or
when they introduce new products and services. The
managers of the organization often think that as the
volume increases, they can create different units by
dividing the works into smaller parts and keeping the
organizational structure under better control. Most of
the time, a new structure is tested by seeing that the
changes made are insufficient to achieve the expected
results.

However, the fact that a known real organization can
be competitive is not only different from the products
and services, but also depends on factors such as
customer loyalty, efficiency and cost advantage. To
achieve this, organizations strive to develop their
own strategies and put them into practice. For this,
they need innovative organizational structures that
can realize these strategies, achieve their goals, and
create efficiency and cost advantages, as much as they
need to develop correct and distinctive strategies.
Organizational structuring should not aim to respond
to growth in terms of volumes or products / services,
but should aim at achieving the goals of the
organization. Organizational structuring depends on
the basic competencies of the organization, the
processes that will make the promised value
proposition, and its cultural structure. None of these
ingredients can be ignored.
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As a result, DAs need to review existing
organizational structures according to result oriented
programs (SOP) and determine the most suitable
structure for them. Establishing the right vision and
goals, increasing the value offered to the
entrepreneurs and  investors, the correct
restructuring of business processes, development of
human capital, intellectual capital and corporate
capital will increase the competitiveness dynamics of
DA region. The organizational structure of DAs should
undergo a redefinition of roles and responsibilities in
order provide a basis for effective segregation of
management and governance functions and
processes.

6.4 | Culture, ethics and behavior

Although there are many studies trying to reveal the
determinants of the organizational culture that
supports innovation, where organizational culture
and innovation are interrelated, there is no consensus
on what the determinants of the organizational
culture that support innovation are (Aksel, 2010).
The ability of a society to produce innovations
depends on its cultural structure. Managing
innovation is about creating a culture where new
ideas are generated, valued and supported. In any
case, companies need to change their culture and
develop their innovation culture to improve their
innovation capabilities.



Organizational culture is formed and developed
under the leadership. It can create the innovation
culture by realizing the structure, strategy and
cultural changes that will transform the
organizational culture for the innovation culture of
the leaders.

6.5 | Information

One of the biggest contributions of COBIT 5 to the
domain of information governance and management
is the information goals, which are quality criteria
based on development and revisions of former
versions of COBIT information criteria. This
innovative development is neither philosophical nor
theoretical, but rather a technical aspect of intrinsic,
contextual and security/accessibility information
goals/criteria that can be applied to all enablers by
practitioners who need reasonable and applicable
paradigm and contextual definitions (Efe, 2016)
Moreover, there is growing stakeholder need in the
use of data, information, knowledge and wisdom in
enterprise contexts in order to survive in
competition, surpass rivals and excel in reproduction
of innovative products that can be considered under
the governance goal of the value optimization concept
of COBIT 5 (Efe, 2016)

6.6 | Services, infrastructure and applications

DAs should have required resources to provide
services, infrastructure and other applications by
insourcing or outsourcing.

6.7 | People, skills and competencies

Innovative ideas can come from policies, principles or
just one person, but building a successful product or
service out of the idea is a task that a multi-functional
(or multi-disciplinary) team can do. In order to work
on the ideas chosen for DA, principles and policies
should enable teams of 7-10 people from different
disciplines such as design; manufacturing,
purchasing, marketing, and industrial design should
be formed. DA should enable individual or group
suggestions to be opened to discussion and
contribution of wider masses with the comment and
voting mechanisms it provides in both suggestion /
campaign and competition modules regarding
regional development planning and programming,.

7 | CONCLUSION

Innovation is undoubtedly one of the most studied
topics in recent years, both in business and
management literature. Businesses want to gain
competitive advantage in an innovative way to seize
market superiority and researchers are exploring
how this can be achieved, managed and disseminated.
It has been stated throughout the study that there are
many determinant factors affecting innovation.
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Innovation is the double-headed sledgehammer of
risk management. It is both a defense against threats
and a breakthrough for opportunities. It is a huge
weapon that serves all the purposes of risk
management. Innovation is the only way to build
tomorrow from today, to prepare breathes of fresh air
at the summits from today. It is the mortar of the
resistance to be gained against the changing
economic and political environment. It is the name of
automated action against risks. It is not possible for a
company or institution to innovate if it does not
connect innovative thinking to its culture and
strategic movement as an arterial. Innovation
requires investment. Resources are needed to invest
for successful IT based innovation. It is essential to be
in contact with the local government, development
agencies, universities and associations to find
resources and to work in a convincing discipline of
financial companies.

In fact, the only thing that prevents institutions from
showing their innovative potential is actually a few
people who are ahead of the creative process.
Changing the corporate culture without the support
of the whole institution is something that few
innovative leaders can achieve. Often, innovative
leaders' skills are limited because it is impossible for
them to express their opinions. By focusing on
features that will undermine innovative
development, you can identify the barriers that you
will face and create a world where your
organization's existing leaders, managers and
employees can shine in an innovative nature.
Measurement and Evaluation is useful not only to
identify innovative leaders, but also to see who is
more likely to undermine the creative process.

Here, it is understood that success depends on the
integration of the innovation activity with the
corporate strategy of the organization. Employees at
all levels should be able to take on new roles with

great responsibilities; teams come together to
collaborate rather than groups with limited
relationships;a more efficient and effective

environment is to be created.

For a DA to successfully manage innovation, it is
essential to have knowledge, experience and the
ability to use them specific to regional dynamics and
potentialities:

e DA innovation strategy should constitute the
most important part of corporate
strategy. The primary objective of this
strategy is to collect regionally and locally-
specific data and information.

e DA innovation strategy must be shaped in a
way that allows key stakeholders to cope
with the rapidly changing complex external
environment, enabling DA to evaluate
current and expected developments in



technology, threats and market

circumstances.

e Internal structures and processes must
balance potentially conflicting
requirements. Here, DA aim should be to
ensure the identification and development of
special information in technological fields
and to use this information and technical
know how in technological fields, potential
business areas and product groups of
national and local priorities.

Successful management of innovation takes place
through a continuous learning process. To accelerate
and make the learning process more effective:

e DA should establish mechanisms for sharing
experience and discussing successes as well
as failures within regional context.

e DA staff should learn and apply tools and

techniques developed for innovation
management such as COBIT process
modelling.

e DA should develop different approaches in
innovation management with simple
experiments that fits regional needs.

e DA should analyze and review how to
manage innovation right now to meet
regional stakeholder’s needs.

In addition to the above, the use of benchmarking
techniques also contributes to success in innovation
management. On the other hand, benchmarking is a
technique that allows the current performance of DA
to be systematically examined and
demonstrated. From this point of view, it is not
necessary to make a comparison with an organization
similar to yours.

For Innovation Management there should be a
structured process, key activities, key indicators and
RACI Charts for each process. According to COBIT
framework, the “AP0O04 Manage Innovation” process
requires implementation of 5 different sub processes
as follows:

e APO004.01: Create an environment conducive
to innovation.

e APO004.02: Maintain an understanding of the
enterprise environment.

e APO004.03: Monitor and scan the technology
environment.

e APO004.04 Assess the potential of emerging
technologies and innovation ideas.

e APO04.05: Recommend appropriate further
initiatives.

e AP004.06: Monitor the implementation and use
of innovation.
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COBIT-5 seems to be able to promote the level of the
service required for DAs via integration with KAYS
which is an MIS system for development projects and
programs required for effectiveness and efficiency of
KAYS.

Implementing COBIT-5 is not only based on the
management decision making but also devotion and
commitment that require paradigm shifts from
traditional management to post-modern proactive
management that is a comprehensive organizational,
procedural, structural business and IT alignment.
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