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Stok KontrgIUnde ABC ve VED Analizi Yontemlerinin
Kullanilmasi: Bir Universite Hastanesi Covid-19 Servislerinde
Uygulama*

Ersin KORKMAZ**
Mehmet GUNER***

OZET

Saghk igletmelerinde stok yonetimi saghk hizmetlerinin etkin bir sekilde sunulmast icin onem arz etmektedir.
Ozellikle, pandemi gibi olaganiistii donemlerde artan belirsizlikle birlikte stoklarin temini, saklanmasi ve kullanimi daha da
onemli hale gelmektedir. Bu ¢alismanin amaci, pandemi siirecinin beraberinde getirdigi belirsizlik kosullarimda bir kamu
hastanesinde kullanilan tibbi sarf malzeme stok harcamalarim stok kontrol tekniklerinden Always Better Control (ABC),
Vital-Essential-Desirable (VED) ve ABC-VED Matris yontemlerini kullanarak simiflandirmak ve hastanelerde etkin bir stok
yonetimi igin en uygun yontemi tespit etmektir. Calismada, hastanenin Covid-19 servislerinde 2020 yuhinda kullandigi tibbi
sarf malzemeler oncelikle ABC analizi ile maliyet kriterine gore, VED analizi ile hasta hayaty igin ifade ettigi énem kriterine
gore simiflandwrilmistir. ABC-VED matris yontemiyle ise her iki kriter birlikte ele alimmis ve tibbi sarf malzemeler 3
kategoriye ayrilmistir. Kategori I'de bulunan ve siki stok kontroliine tabi tutulmasi gereken malzeme tutart 579.491,98 TL
(%79,96); Kategori Il'de yer alan ve orta stok kontroliine tabi olmasi gereken malzeme tutari 126.476,92 TL (%17,45) ve
Kategori Ill'te yer alan ve diisiik stok kontroliine tabi tutulmast gereken malzeme tutari ise 18.781,46 TL (%2,59)dir.

yonetimi i¢in sadece maliyet veya hayati 6nem kriterini dikkate almak yerine her iki kriterin birlikte degerlendirildigi ABC-
VED matris yonteminin kullanilmasi onerilmigtir.

Anahtar Kelimeler: Stok Yonetimi, ABC Analizi, VED Analizi, ABC-VED Matrisi Analizi.
JEL Smiflandirmasi: H51, 111, M41, M11.

Using ABC and VED Analysis Methods in Stock Control: Application in A University
Hospital Covid-19 Services

ABSTRACT

Stock management in health enterprises is important for the effective delivery of health services. In particular, with
the increasing uncertainty in extraordinary periods such as pandemics, the supply, storage and use of stocks becomes even
more important. The aim of this study; to classify the stock expenditures of medical consumables used in a public hospital
under the uncertainties brought by the pandemic process, using stock control techniques ABC, VED, and ABC-VED Matrix;
and to determine the most appropriate method for effective stock management. In the study, the medical consumables used by
the hospital in Covid-19 services in 2020 were classified according to the cost criteria with ABC analysis, and according to
the important criterion for patient life with VED analysis. With the ABC-VED matrix method, both criteria were considered
together and medical consumables were divided into 3 categories. The amount of material in Category | that must be subject
to strict stock control is 579,491.98 TL (79.96%); The amount of material in category Il that must be subject to medium stock
control is 126,476.92 TL (17.45%), and the amount of material in category Il that must be subject to low stock control is
18,781.46 TL (2.59%). As a result of the study, it has been suggested to use the ABC-VED matrix method, in which both
criteria are evaluated together, instead of considering only the cost or vitality criteria for effective stock management during
the pandemic period when the cost and importance levels of the consumables used to change.

Keywords: Inventory Management, ABC Analysis, VED Analysis, ABC-VED Matrix Analysis.
JEI Classification: H51, 111, M41, M11.
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1. GIRIS

Saglik sektoriinde saglik hizmetleri basligr altinda bir¢ok hizmet kalemini siralamak
mimkunddr. Laboratuvar hizmetleri, poliklinik hizmetleri, goriintiileme hizmetleri, arastirma
hizmetleri ve egitim hizmetleri gibi hizmetler bunlardan bazilaridir. Bu hizmetlerin, herhangi
bir gecikme yasanmadan kesintisiz ve kaliteli bir sekilde sunulmasi hizmet alicilari i¢in hayati
derecede 6nem tasimaktadir. Ozellikle belirsizligin, yogunlugun ve yonetilmesi zor risklerin
artig1 Covid-19 pandemisi doneminde sunulan saglik hizmetlerinin kalitesi, giivenilirligi ve
stirekliligi daha da 6nem kazanmistir. Bu 6neme binaen saglik sektoriinden beklentilerin diger
sektorlere nazaran daha yiiksek oldugu sdylenebilir.

Saglik isletmelerinin faaliyet alanlarinin genis bir yelpazede olmasi saglik hizmetinin
iretimi esnasinda bir¢ok girdiye ihtiya¢ duyulmasina neden olmaktadir. Diger bir ifadeyle,
saglik hizmetlerinin basarili bir sekilde sunulabilmesi i¢in ¢ok ¢esitli ve ozellikli mal ve
malzeme girdileriyle calisilmasi gerekir. Saglik kuruluglarinin tibbi malzeme harcamalari
toplam harcamalarin énemli bir kismini olusturmaktadir. Dolayisiyla, tibbi sarf malzemeler
icin ayrilmis olan kaynaklarin en etkin sekilde kullanilmasini temin etmek i¢in etkin bir stok
yonetim siirecinin yiiriitiilmesi gerekmektedir. Ozellikle pandemi gibi olaganiistii dSnemlerde,
saglik kuruluslarindan talep edilen hizmet sayisinin 6ngoriilemez sekilde artmasi neticesinde,
tiiketim miktarlarinda 6nemli degisikliklerin oldugu tibbi sarf malzemelerin maliyeti, tedariki
ve tedarik siiresi gibi hususlar daha da 6nem kazanmaktadir. Olaganiistii donemlerde,
hastanelerde sunulan hizmetlerde kilit rol oynayan mal ve malzeme stoklar1 etkin ve verimli
bir sekilde yonetilerek hizmetin aksamamasi saglanmalidir. Bunun basarilabilmesi ancak ¢ok
iyl kurgulanmis bir stok yonetimi ile miimkiindiir. Bu durum saglik kurumlarindaki stok
yOnetiminin 6nemini ortaya koymaktadir.

Saglik kuruluslarinda hizmet sunumu i¢in kullanilacak malzemelerin tespit edilmesi,
hangi malzemeye ne zaman ve ne kadar ihtiya¢ duyulacaginin tahmin edilmesi gerekmektedir.
Bu gereklilik, Covid-19 pandemisi gibi dngorilemeyen ve ydnetilmesi gi¢ olan dénemlerde
daha da Onemli bir hal almistir. Stoklara gereginden fazla yatirim yapilmasi saglik
kuruluslarmin karliliginin azalmasina ve sermaye yetersizliklerine neden olabilir. Ote yandan,
yetersiz yatirim yapilmasi ise sunulan saglik hizmetlerinin siireklili§inin saglanmasini
Onleyebilir. TUm bu kararlarin isabeti bir sekilde verilebilmesi, stoklarin maliyetler ve hayati
onem kriterleri dikkate alinarak etkin bir sekilde yonetilmesi i¢in bazi1 ydntemler
gelistirilmistir. ABC (Always Better Control) Yontemi, VED (Vital-Essential-Desirable)
Yontemi ve ABC-VED Matrisi yontemi bunlardan bazilaridir.

Saglik isletmelerinde kullanilan tibbi sarf malzemeleri, hem maliyetleri hem de hasta
hayat1 i¢in tasidiklar1 6nem agisindan degerlendirilmeli ve yonetilmelidir. Sadece maliyetin
dikkate alindig1 durumlarda hasta hayati i¢in 6nem arz eden stoklarin temini ve kullaniminda
yasanacak sorunlar saglik hizmeti sunumunun aksamasma yol agabilecektir. Ote yandan,
sadece hayati 6nem kriterine gore stok yonetimi yapildiginda ise saglik kurulusu gereksiz
maliyetler ve atil stoklarla kars1 karsiya kalabilecektir. Bu ¢ercevede ¢alismada, bir iiniversite
hastanesinde kullanilan tibbi sarf malzeme stoklar1 i¢in yapilan harcamalarin stok kontrol
tekniklerinden ABC, VED ve ABC-VED matris yontemleri kullanilarak siniflandirilmasi, bu
suretle maliyet ve hayati 6nem kriterlerine gore en uygun stok kontrol yonteminin tespit
edilmesi amaglanmistir. Arastirma, Erzincan Binali Yildinm Universitesi, Mengiicekgazi
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Egitim ve Arastirma Hastanesi Covid-19 servislerinde 2020 yilinda kullanilan tibbi sarf
malzeme stoklar1 dikkate alinarak yiiriitiilmiistiir.

2. KAVRAMSAL CERCEVE VE LITERATUR

Hastaneler saglik sisteminin en 6nemli pargalarindan biri olan, hizmet {iretiminin
blylk bir kismini iistlenen, birey ve toplum sagliginin korunmasi ve gelistirilmesinde 6nemli
rol oynayan hizmet isletmeleridir. Hastaneler dogrudan hasta tedavisi ve bakimini
amaclamakla birlikte egitim ve arastirma faaliyetleri de 6ncelikli amaclar1 arasinda yer alan
kuruluglardir. Hizmet sunan kurumlar arasinda yer alan hastaneler; kurulus ve isletme
sermayesi oldukca yiiksek olan, farkli hizmet gruplar1 ve egitim diizeyine sahip personeli
bulunan ve faaliyetlerinin yurutilmesinde ileri teknolojiyi kullanma gibi 6zellikleri
biinyesinde bulunduran kuruluslardir (Kili¢ ve Oztiirk, 2006:57). Saglik nedeniyle yasanan
sorunlarin ertelenemez nitelikte olmasi, hastanelerin saglik hizmetlerinin etkin ve verimli bir
sekilde yiirtitiilebilmesinde bliyiik 6nem tasidigini gostermektedir (Boker ve Cetin, 2020: 181;
Yarar ve Ince, 2017: 1-5).

Hastane isletmeleri kendi igerisinde alt sistemlerden olusur. Her bir alt sistemin de
kendine 6zgii isleyis sekli ve 6zellikleri vardir. S6z konusu sitemlerin etkinligi de birbirine
baghdir (Karagoéz ve Yildiz, 2015:378). Bu durum saglik hizmetlerini diger hizmetlerden
ayiran baglica farkliliklar arasinda sayilabilir. Diger bir ifadeyle, kaliteli bir saglik hizmetinin
sunulabilmesi i¢in birgok faaliyetin es zamanli yiiriitiilmesi veya birgok faktoriin birbirine
entegre calismasi gerekir (Tengilimlioglu,2015:192). Bu entegrasyonun saglanabilmesi
noktasinda en 6nemli konulardan biri de saglik hizmetlerinin iiretiminde kullanilan tibb1 sarf
malzeme stoklarinin yonetilmesidir.

Stok, genel bir tanimla, belirli bir siire atil durumda tutulan, kullanilmak veya satilmak
amaciyla bulundurulan ve ekonomik degeri olan mal ve malzemeler olarak tanimlanabilir
(Celikgapa ve Senol, 2015:107). Stok kavrami ile genellikle mal ve hizmet liretimi ve satisi
icin ihtiya¢ duyulan fiziksel varliklar ifade edilmektedir (Tanyas ve Baskak, 2013:124).
Saglik sektoriinde stok kavrami ise, sunulan saglik hizmetlerinin aksamadan siirdiiriilmesi
amaciyla bulundurulan her tiirli mal ve malzemeleri ifade etmektedir (Akman, 2003:16).
Yapilan ¢aligmalar saglik sektoriinde stok maliyetlerinin toplam maliyetlerden %10 ile %18
arasinda pay aldigin1 gostermektedir (Rachmania ve Basri, 2013:1). Hastaneler agisindan
bakildiginda ise stoklara yapilan harcamalar, toplam harcamalarin yaklasik %30 ile %40’na
denk geldigi ifade edilmektedir (Huarng, 1998:71). Saglik harcamalarinin 6nemli bir
kismindan pay alan hastaneler, yiiksek kaliteli ve diisiik maliyetli bir saglik hizmeti
sunabilmek icin kaynaklarini verimli kullanmak zorundadir. Ozellikle, pandemi donemiyle
birlikte saglik hizmetlerinde yasanan yogunluk ve maliyetlerdeki artislar dikkate alindiginda
mevcut varlik ve kaynaklarin ekonomik ve amacina uygun kullaniminin daha ¢ok 6nem
kazandig1 sdylenebilir.

Yukarida verilen oranlardan hareketle stok kalemleri, hastaneler agisindan ¢cok 6nemli
bir girdi kaynagi olarak degerlendirilebilir (Tengilimoglu ve Yigit, 2017: 162). Dolayisiyla
hastanelerin stok yOnetimini minimum maliyetle yiiriitebilmesi, talebe odakli stoklarin
minimum hatayla tahmini, rutin faaliyetlerin devamina imkan1 veren stok miktarlarinin dogru
tespiti, siparislerin uygun miktarda ve zamanda verilmesi gibi konular 6nem arz etmektedir
(Turk ve Seker, 2011:713).
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Insan giicii ve tibbi sarf malzemeler, hastane isletmelerinde hastalarin teshis ve tedavi
hizmetlerinin etkin ve verimli bir sekilde siirdiiriilebilmesi igin baslica unsurlardir. Bu iki
unsur, sunulan hizmetin kalitesini ve hastane isletmelerinin rekabet giiclinii artirmaktadir.
Ozellikle ilag ve tibbi sarf malzeme stoklarmin kalite ve rekabet giiciine istenilen diizeyde
katki saglamast ¢ok iyl tasarlanmis bir stok yonetimi ile mimkiindiir. Dolayisiyla
hastanelerde direkt malzeme ydnetimi anlamina gelen stok yonetimi; dogru malzemeyi dogru
miktarda, dogru zamanda ve uygun maliyetle yine dogru yerde bulundurma amacini tasiyan
politikalar dogrultusunda planlanmalidir (Aytekin, 2009:113).

Hastane isletmelerinin toplam varliklar i¢inde 6nemli bir pay alan stok kalemlerine
gereginden fazla yatirim yapilmasi hastanenin karlilig1 lizerinde negatif etki yapabilir. Diger
taraftan, stok yonetim siirecinde optimal stok seviyesinin eksik veya yanlis tespit edilmesi
kaynaklarin atil kalmasina neden olabilir. Bu durum stoklarin isletmelerin finansal
performans: iizerinde etkili olan Onemli kalemler arasinda oldugunun bir gostergesidir
(Tersine ve Tersine, 1988: 3). Ayrica, stoklara yetersiz yatirim yapilmasi halinde ise, 6zellikle
hayati Onem tasiyan saglik hizmetlerinde siirekliligi saglamada ciddi sorunlarla
karsilasilabilir. Yetersiz stok bulundurmanin maliyeti maddi oldugu kadar maddi olarak
degeri Olciilemeyen oliim gibi kayiplara da yol agabilir (Yigit, 2014:106-107; Berman ve
Weeks, 1992:307). Dolayisiyla stoklarla ilgili cevaplanmasi gereken her sorunun tiim
isletmeler i¢in, 6zellikle hastaneler i¢in hayati 6nem tasidigi sdylenebilir.

Hastanelerde stok ve stoksuzluk maliyetlerini en diisiik seviyede tutmak i¢in hem
maliyet hem de hayati 6neme sahip olup olmama, bir bagka ifade ile kritiklik durumuna gére
saglik hizmetlerinde kullanilan malzemelerin ve ilaglarin stoklanmasi gerekir. Bunu basarili
bir sekilde uygulayabilmek ic¢in stok kontrol yontemlerinden yararlanilmaktadir (Roy
vd.,2010:11). Stoklar1 etkin sekilde yonetmek igin kullanilan birgok yontem gelistirilmistir.
ABC, VED ve ABC-VED Matris yontemleri de bunlardan bazilaridir.

Literatiir incelendiginde, saglik kuruluslarinda ila¢ ve tibbi sarf malzeme stoklarini
kapsayan stok yonetimini farkli yontemler kullanmak suretiyle analiz eden birgok ¢alisma
bulunmaktadir. Bu c¢aligmada, yontem olarak ele alinan analizler kapsaminda, saglik
isletmelerinde stok yonetimini ABC, VED ve ABC-VED Matris yontemleri kullanarak ele
alan caligmalardan bazilar ifade edilmistir.

Gupta ve dig. (2007), bir hastanenin ilag stoklarini ABC-VED matris analizi ile
inceledikleri ¢alismalarinda, ilgili hastanede kullanilan 325 kalem ilacin %70’ini A grubu,
%20’sin1 B grubu ve %10’unu ise C grubu olarak siniflamislardir. Uzman goriisiine dayali
olarak yaptiklari VED analizinde ise s6z konusu ilaglarin sadece %7,3’liik kisminin hayati
Oneme sahip V grubunda, %49,3’liik kisminin gerekli ilag olarak E grubunda ve %43,3 {iniin
ise istege bagli olarak bulundurulabilecek ila¢ olarak C grubunda siniflandirmislardir.
Calismada, iki teknigin birlestirilmesi suretiyle ABC-VED matrisi olusturulmus ve ilaglarin
68’1 Kategori I, 159’u Kategori II ve 98’1 ise Kategori III olarak siniflandirilmistir. Sonug
olarak, hastane yonetiminin daha iyi bir stok yonetimi icin ABC-VED matrisinden hareketle
Kategori I grubunda yer alan ilaclara odaklanmas1 gerektigi ifade edilmistir.

Yigit (2014), bir Universite hastanesinde ABC-VED matris yontemini kullanarak ilag
harcamalarin1 analiz etmistir. ABC analizini kapsaminda, ila¢ harcamalarinin yaklasik
%90’l1ik kisminin en diisiik maliyetli ilaglar olarak ifade edilen C grubunda toplandigi; VED
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analizinde ise ilaglarin biiyiik oranda bulundurulmasi gerekenlerin yer aldigi E grubunda
simiflandirildigi goriilmiistiir. ABC-VED matris yontemine gore olusturulan kategorilerde ise
sirastyla 358 adet (%22,47), 700 adet (%70,58) ve 270 adet (%6,96) ila¢ bulundugu ve
hastanenin Kategori I’de yer alan 358 adet ilac1 daha siki kontrol etmesi gerektigi ortaya
konulmustur.

Cabuk ve dig. (2018) ¢alismalarinda, bir kamu hastanesinin 2016 yili tiiketilen tibbi
sarf malzemelerini ABC-VED matris yontemiyle analiz etmeyi amaclamislardir. Hastanede
kullanilan 168 kalem tibbi sarf malzemenin 26’s1 (%15,48) A grubunda, 27’si (%16,07) B
grubunda ve 115’1 (%68,45) C grubunda siniflanmistir. VED analizine gore ise, 88 (%52,38)
malzeme hayati 6nem arz eden V grubunda, 23 (%13,69) malzeme bulundurulmasi gereken
malzemeleri ifade eden E grubunda ve 56 (%33,33) malzeme ise istege bagli olarak
bulundurulan malzemeler olarak kabul edilen D grubunda yer almistir. S6z konusu
malzemeler ABC-VED matris yOntemiyle kategorilere ayrilmis ve hastane yOnetiminin
Kategori I’de yer alan malzemeleri daha siki takip etmesi gerektigi ifade edilmistir.

Yilmaz (2018), Istanbul'da faaliyet gdsteren dzel bir hastanenin 2016 yili ilag tiiketim
verilerini, ABC ve VED analizleri kullanmak suretiyle ilaglar igin katlanilan yillik harcama
tutar1 {lizerinden siniflandirmay1 ve bu sayede hastane yonetimi i¢in optimal ila¢ depolama
miktarinin tespitine katki saglamayi amacglamiglardir. ABC-VED matris yontemine gore, I.
kategoride 298, Il. kategoride 446, Ill. kategoride 163 ila¢ bulundugunu ve sonug olarak
yapilan analizlerin 6zellikle toplam harcamalar iginde Onemli bir tutari ifade eden ilag
harcamalar1 i¢in giivenlik stok diizeylerinin belirlenmesinde yonetime katki saglayacagini
belirtmislerdir.

Fitriana ve dig. (2018), Endonezya’da bir veteriner fakdltesi hastanesi stok
kalemlerine iligskin harcama tutar1 ve tiikketim miktarlarini, stok kontrol tekniklerini kullanarak
analiz etmeyi amaglamislardir. ABC-VED matris analizinde ila¢ kalemlerinin miktar olarak
%25,13, %67,02 ve %7,85'nin sirastyla kategori I, II ve III’te yer aldigi; maliyet olarak ise
kategorilerde yer alan harcama tutar yiizdelerinin sirasiyla %74,17, %24,57 ve %1,26 oldugu
hesaplanmistir. Sonug¢ olarak, ABC-VED matris analizinin, hastane i¢in ila¢ stoklarinin
yOnetiminde benimsenebilecegi ve bodylece ilaglarin mevcudiyetinin ve hasta bakim
kalitesinin verimli bir sekilde planlanabilecegi ortaya konulmustur.

Taddele ve dig. (2019), Etiyopya’da bulunan ikinci diizey bir hastane olan Arbaminch
hastanesinin eczanesinde yer alan ilag stoklarinin ABC-VED matris analizi kullanilarak analiz
edilmesini ve sik1 yonetim kontrolii gerektiren ilaglarin belirlenmesini amaglamislardir. Sonug
olarak, Kategori I'e ait ilaglarin siki envanter kontroliine tabi tutulmas: gerektigi, Kategori Il
ve Kategori III’te yer alan ilaglarin ise sirastyla orta ve alt diizeyde kontrol gerektirdigi; ikinci
basamak saglik kurulusunda kaynaklarin verimli kullanilmasi, israfin ve stokun giderilmesi
icin ABC-VED tekniklerinin uygulanmasinin yerinde olacagi ifade edilmistir.

Hussain ve dig. (2019), Hindistan’da bir saglik kurumunun cerrahi sarf malzeme
stoklarin1 analiz etmek i¢in ABC, VED veya ABC-VED matris yontemlerini kullanmiglardir.
Calisma, s6z konusu malzemelerin smiflandirilmasinin  yaninda tedarik sdrelerinin
hesaplanmasini da amaglamistir. ABC analizi, malzemelerin 35 (%14)’inin A, 52 (%21)’sinin
B ve 171 (%69)’inin C grubuna; VED analizi ise %73'Unin V, %26’smin E ve %1’inin ise D
grubuna dahil oldugunu ortaya koymustur. Sonu¢ olarak, hastane yonetimlerinin stok dis1
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kalma sayisini azaltmak ve tedarik siiresini kisaltmak amaciyla stok kontrol tekniklerinden
yararlanmasi gerektigi tespit edilmistir.

Yigit ve Yigit (2019) Kamu Hastaneleri Genel Miidirliigline (KHGM) bagh
hastanelerde tiiketilen tibb1 malzemeleri ABC, VED ve ABC-VED matris yéntemlerine gore
analiz etmeyi amaglamiglardir. Yapilan analizler neticesinde, ABC yontemine gore tibbi
malzemelerin tutar olarak %69,63’l A grubu, %20,04’U B grubu ve %10,32’si C grubu olarak
belirlenmistir. VED yontemine gore ise V, E ve D grubunda yer alan malzeme tutar ylzdeleri
sirastyla %50,95, %25,72 ve %23,33 olarak tespit edilmistir. ABC-VED matris yonteminde
ise Kategori I’de toplam tiiketilen malzeme tutarinin %80,35°1, Kategori I1I’de %18,16’s1 ve
Kategori IlI’te ise %1,49’u yer almistir. Sonug olarak, hastanelerde tibb1 malzeme stoklarinin
maliyet ve kritiklik 6zelliklerine gore etkin olarak yonetilmesi i¢in ABC, VED ve ABC-VED
matris yontemlerinin bir karar araci olarak kullanilabilecegi onerilmistir.

Isikgelik ve dig. (2019) Saglik Bakanligi’na bagli 200 yatakli bir hastanenin 2017 yili
ilag stoklarim1 ABC, VED ve ABC-VED stok kontrol yontemleriyle analiz etmeyi
amacladiklar1 ¢caligmalarinda, ABC yonteminin stoklar1 sadece parasal agidan sahip olduklari
O6neme gore, VED ydnteminin sadece hayati dnem acisindan; ABC-VED y0nteminin ise
stoklar1 hem maddi hem de hayati 6nem agisindan kombine ederek siniflandirdigini ifade
etmislerdir. Sonug olarak, hastane yonetiminin, stok kontroliinii ifade edilen kriterlere gore
elde edilen bulgular1 dikkate alarak yiiriitmesi gerektigini vurgulamislardir.

Tisinli ve Savas (2019), calismalarinda Istanbul’da 101 yatakli ve dért ameliyat
servisi olan 6zel bir hastanenin ameliyat servislerinde kullanilan tek kullanimlik tibbi sarf
malzemeleri dikkate alarak ABC, VED ve ABC-VED matris analizi kullanmak suretiyle stok
kontrol analizi yapmayr amaglamiglardir. Malzemelerin her analiz kapsaminda
simiflandirildigi  calisma neticesinde, ameliyat servislerinde etkin bir stok yOnetimi
uygulayarak maliyetlerin disiiriilebilecegi ve stoklarin fiziksel olarak daha etkin
yonetilebilecegi; ameliyatlarin daha ekonomik ve etkin bir sekilde gergeklestirilebilmesi igin
sorumlularin  ABC, VED ve ABC-VED matris analizi yodntemlerini surekli olarak
kullanmalar1 gerektigi ifade edilmistir.

Boker ve Cetin (2020), Trakya bolgesinde hizmet veren 6zel bir hastanenin 2017 yili
ilag stokunu maliyet, tiketim, kritiklik ve tedarik¢i riski kriterleri gercevesinde
simiflandirmay1 amaglamiglardir. ABC-VED, Analitik Hiyerarsi Prosesi (AHP) ve TOPSIS
yontemlerinin ~ kullanildigt  ¢alisma sonucunda, hastanelerin tedarik siireclerindeki
aksakliklardan kaynaklanabilecek riskleri yonetebilmek i¢in stok siniflandirmasina Gnem
verilmesi gerektigi, aksi durumda hem hayati énem tasiyan ilaglarin temin siireglerinde
sorunlar yasanabilecegi hem de yiiksek maliyetlerle karsilasilabilecegi ifade edilmistir.

Cil Kogyigit ve Dogan Culha (2020) c¢alismalarinda, 6zel bir hastanenin yogun bakim
servisindeki tibbi sarf malzeme tiiketimlerinin toplam hastane biitcesi i¢indeki payim
belirlemek ve s6z konusu malzeme stoklarim1 ABC-VED ve ABC-VED matris yontemi ile
analiz etmeyi amaglamislardir. Calisma sonucunda; ABC-VED matris analizi neticesinde
toplam tiiketilen malzeme tutarinin %78,58’i Kategori I’de, %19,07’si Kategori 1I’de ve
%?2,36’s1 da Kategori I1I’te siniflandirilmistir.



Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 1-18

Literatiir aragtirmasinda, saglik kuruluslarinda kullanilan ilag ve tibbi sarf malzeme
stoklarinin yonetiminde ABC, VED ve ABC-VED matris yontemlerinin kullanilmasini konu
edinen ve farkl tiirdeki saglik kuruluslarinda tiiketilen stoklarin incelendigi goriilmektedir.
Yapilan ¢aligmalarin biiylik cogunlugunda hastanelerin biitiintinde tiiketilen sarf malzemelerin
veya ilaglarin analiz edildigi goriilmiistiir. Ancak, bu arastirmanin uygulamasi kapsaminda
verileri kullanilan hastanenin yonetimi ile yapilan goriigmelerde, her servisin ihtiyaglari farkli
oldugundan stoklarin servisler bazinda talep ve takip edildigi, hastanenin biitlinii ic¢in
uygulanacak tek bir stok takip prosedirtniin gereksiz stok maliyetlerine yol agabilecegi tespit
edilmistir. Dolayisiyla, bu c¢alismada hastanenin buitiniunde tlketilen sarf malzeme
stoklarindan ziyade tek bir serviste tiiketilen malzemelerin siniflandirilmasinin daha dogru
sonuglar ortaya koyacag diisiiniilmiistiir. Ote yandan, Covid-19 pandemi siirecinde saglik
kuruluglarinin isleyisinde 6nemli degisiklikler ve asir1 yogunluklar ortaya ¢ikmis ve s6z
konusu servislerde tiiketilen tibbi sarf malzeme stoklarinin yonetilmesi asir1 derecede 6nem
kazanmigtir. Bu baglamda, bircok hastanede malzemelerin servis bazinda takip edilmesi ve
pandemi siirecinin beraberinde getirdigi kosullar dikkate alinarak ¢alismada Covid-19
servislerinde tiiketilen tibbi sarf malzemelerin esas alinmasi ve bu suretle literatiire katki
saglanmas1 hedeflenmistir.

3. METODOLOJi

Calismanin bu kisminda arastirmanin amaci, kapsami, yontemi ve bulgularina iliskin
degerlendirmeler sunulmustur.

3.1. Arastirmanin Amaci, Kapsam ve Yontemi

Kavramsal cergeve ve literatiir incelendiginde saglik kuruluslarinda stok yonetiminin
sunulan saglik hizmetlerinin kalitesi ve siirekliligi {izerinde onemli etkisi oldugu, ayrica
maliyetlerin kontrol altinda tutulmasi i¢in de Onemli bir ara¢ oldugu goriilmektedir.
Siirdiiriilebilir saglik hizmeti sunumu, ihtiyag duyulan tibbi malzemelerin dogru zamanda,
dogru miktarda temin edilmesini ve stoklanmasini gerektirmektedir. Bununla birlikte, bir
hizmet isletmesi olan saglik kuruluslarinin yiiksek maliyetler nedeniyle karliligimin diigmesi
de istenmeyen bir durumdur. Olagan kosullar altinda dahi énem arz eden stok ydnetimi,
salgin hastaliklarin arttigi ve pandemi haline geldigi donemlerde daha da kritik bir hal
almaktadir. Bu kapsamda, bir iniversite hastanesinin Covid-19 servislerinde kullanilan tibbi
sarf malzeme stoklar1 i¢in yapilan harcamalarin stok kontrol tekniklerinden ABC, VED ve
ABC-VED matris yontemleri ile analiz edilip maliyet ve hayati 6nem kriterlerine gore
siniflandirilmasi ve en uygun stok kontrol yonteminin tespit edilmesi bu ¢aligmanin amaci
olarak belirlenmistir.

Calisma kapsaminda veri setini olusturmak iizere ilgili hastanenin 2020 yilinda
tiikettigi tibbi sarf malzemelerin ayrintili dokiimii elde edilmistir. Veri seti incelendiginde
ilgili hastanenin Covid-19 servislerinde 2020 yilinda 203 ¢esit malzeme kullanilmistir ve
kullanilan malzemeler i¢in yapilan toplam harcama tutar1 724.750,37 TL’dir. Bu tutar,
hastanenin sadece tek bir servisinde bir yilda kullanilan malzeme tutarmin biiyiikligiini
ortaya koymasi bakimindan 6nem arz etmektedir.

Literatiirde stok kontrolii i¢in gelistirilen bircok yOntem mevcuttur. Bu c¢alismada,
aragtirmada kullanilan ABC, VED ve ABC-VED matris yontemleri hakkinda bilgi verilmistir.
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3.1. ABC (Always Better Control) Yontemi

Ingilizce “Always Better Control (Daima Daha Iyi Kontrol)” ifadesindeki kelimelerin
bas harflerinin bir araya getirilmesi ile ifade edilen yontemin ¢ikis noktasi verimliligi artirmak
ve daha iyi kararlar almak i¢in genellikle yonetim, ekonomi ve isletmede kullanilan Pareto
Ilkesine dayanmaktadir. 80-20 kurali olarak da bilinen ve italyan iktisat¢1 Vilfredo Pareto
tarafindan gelistirilen Pareto ilkesine gore, bir¢cok olayda sonuclarin yaklagik %80,
nedenlerin %20's1 tarafindan iiretilmektedir (Dunford, 2014: 141). ABC analizi, uygulama
kolaylig1 sayesinde oldukca yaygin bir sekilde kullanilmakta olan bir stok siniflandirma ve
yonetim teknigidir. ABC analizi kullanilarak yapilan siniflandirmada stok kalemlerinin belli
bir donemdeki maliyetleri belirlenir ve stoklar i¢in yapilan toplam harcama igerisinde her bir
stok kaleminin kiimilatif orani incelenerek smiflandirilmaktadir (Dagsuyu, 2019: 213).

Siniflandirma neticesinde stoklar A, B ve C olmak {izere oransal olarak 3 gruba ayrilir (Sekil
1).
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Sekil 1. ABC Ydntemi
Kaynak: Yigit, 2014: 109.

A grubu stoklar, toplam stok harcamasmin kiimiilatif olarak %70’ini toplam stok
miktarinin ise %10’unu olusturmaktadir. B grubu stoklar, toplam stok harcamasinin ve toplam
stok miktariin kiimiilatif olarak %20’sini; C grubu stoklar ise kiimiilatif olarak toplam stok
harcamasinin %10’unu toplam stok miktarinin ise %70’ini olusturmaktadir (Gupta vd., 2007:
325). A grubunda bulunan stoklarin oldukca yiiksek maliyetli olmas1 s6z konusu stoklarin
asgari diizeyde bulundurulmasinmi1 ve dikkatli bir sekilde kontrol edilmesini gerektirmektedir.
Orta seviyede maliyet ve miktara sahip olan stoklarin yer aldigi B grubunda orta diizeyde
emniyet stogu bulundurulmali ve stok kontrolii ¢ok siki olmamalidir. Maliyetin oldukga diisiik
oldugu C grubunda ise ¢ok sayida stok bulunmaktadir. S6z konusu stoklarin maliyeti ¢ok
diisiik oldugundan fazlasiyla stok yapilabilmekte ancak stok kontrolii diisiik seviyede
tutulmaktadir (Reddy, 2008:128; Manhas et al., 2012: 183; Yigit ve Yigit, 2019: 256).

3.2. VED (Vital-Essential-Desirable) Yontemi
“Vital (Hayati), Essential (Gerekli), Desirable (Istege Bagli)” kelimelerinin bas

harfleri ile adlandirilan VED yontemi, stoklart mal ve hizmet iiretiminde sahip olduklari
kritiklik diizeyine gore siniflandirmaktadir. Bu yontemde malzemeler V (Vital), E (Essential)
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ve D (Desirable) olmak {izere iic grupta toplanir ve kritiklik diizeyleri su sekilde ifade
edilmektedir (Gupta et al. 2007):

V (Vital): Yoklugunda isletmenin mal veya hizmet iiretimini gerceklestiremedigi,
hayati 6nem tasiyan stoklardir.

E (Essential): Yoklugunda alternatifler stoklar ile isletmenin mal veya hizmet
tretimini devam ettirebildigi fakat {riin ve hizmet kalitesinden 0din verilmesinin
gerekebilecegi stoklardir.

D (Desirable): Yoklugunda isletmenin mal veya hizmet {iretimini siirdiirebildigi ve
istege bagli olarak isletmede bulundurulan stoklardir.

3.3. ABC-VED Matris YOontemi

Mal veya hizmet Uretiminde bitun stok kalemlerinin ayr1 ayri izlenmesinin getirdigi
zorluktan dolayi, stok yonetimi i¢in Onem arz eden maliyet ve kritiklik unsurlar1 dikkate
aliarak hem stok harcamalarinin biiylik bir boliimiinii olusturan hem de {iretim igin son
derece Onemli olan stoklar belirlenerek bu dogrultuda bir stok yonetim sistemi
uygulanmalidir. ABC ve VED yontemlerinin ortaya koydugu stok smiflandirmalari
cercevesinde stoklarin hem parasal biiyiikliik hem de kritiklik degerlerini bir arada
degerlendirmek maliyet ve hayati 6nem ikileminden kurtularak stoklarin daha etkin bir
sekilde yonetilmesini saglayacaktir (Isikgelik vd., 2019: 309).

ABC-VED yonteminde stoklar, ABC ve VED analizlerinden elde edilen bulgularin
gruplandirilmasiyla ti¢ farkli kategori altinda toplanmaktadir. Tablo 1, olusturulan kategorileri
ve her bir kategoride yer alan gruplar1 géstermektedir.

Tablo 1. ABC-VED Matrisi

VED
ABC \Y E D
A AV AE AD
B BV BE BD
C Ccv CE CD

Kaynak: Isikgelik vd., 2019: 309.

Tablo 1’de yer alan matristen hareketle olusturulan 3 kategori ve Kategorilerde
bulunan stok gruplar su sekildedir (Yigit ve Yigit, 2019: 257):

I. Kategori (AV, AE, AD, BV, CV): Bu grupta yer alan stoklar hem mal veya hizmet
iretimi i¢in hayati dnem tasimakta hem de yiiksek maliyet ihtiva etmektedir. Dolayisiyla,
makul bir fiyatla temin edilmesi, stok seviyelerinin siirekli bir sekilde siki olarak izlenmesi ve
denetlenmesi gerekmektedir.
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Il. Kategori (BE, CE, BD): Mal ve hizmet iiretiminin Kkaliteli bir sekilde
stirdiiriilebilmesi i¢in gerekli olan stoklarin yer aldigi kategoridir. Orta diizey maliyete sahip
stoklarin bulundugu grubun stok kontrolii de orta seviyede yapilmalidir.

I11. Kategori (CD): Bu grupta bulunan stoklar ise hem maliyet hem de 6nem diizeyi
acisindan diisiik seviyeli stoklardir. Bulundurulmasi istege bagl stoklar oldugundan stok
kontroliiniin diisiik diizeyde yapilmasi gerekmektedir.

Veri seti analize hazir hale getirildikten sonra, ABC yontemine goére 2020 yili toplam
sarf malzeme harcamalarinin yaklasik %70’lik kism1 A grubuna, %20°lik kism1 B grubuna ve
%10’luk kismi C grubuna ayrilmistir. VED yontemine gore sarf malzemelerin
gruplandirilmasi amaciyla 3 farkli uzmandan goriis alinmis ve malzemeler ilgili servislerde
tedavi goren hastalarin tedavileri ic¢in tasidiklar1 hayati 6nem diizeyine gore V (Vital), E
(Essential) ve D (Desirable) gruplarina ayrilmistir. Son olarak, ABC-VED Matris yontemi
kullanilarak diger yontemlerden elde edilen bulgular bir araya getirilmis ve tibbi sarf
malzemeler maliyet ve kritiklik seviyelerine gore 3 kategoriye ayrilmistir.

3.4. Bulgular

Hastanenin Covid-19 servislerinde kullanilan tibbi sarf malzemeleri toplam harcama
icinde kiimiilatif olarak en yiiksekten en diisiige gore tespit ederek gruplandiran ABC
analizinden elde edilen bulgular Tablo 2’de sunulmustur.

Tablo 2. ABC Analizi

ABC Stok Miktar1 Stok Degeri
Sayi % Tutar (TL) %
A 14 6,9 499.371,45 68,9
B 23 11,3 151.467,01 20,9
C 166 81,8 73.911,91 10,2
Toplam 203 100 724.750,37 100

ABC yodntemine gore, toplam 203 kalem sarf malzemenin %6,9’u A grubu, %11,3’0 B
grubu ve %81,8’i ise C grubu tibbi sarf malzemeler arasinda gruplanmistir. 2020 yilinda sarf
malzemeler i¢in yapilan 724.750,37 TL’lik harcamanin %70,46 (499.371,45 TL)’s1 A grubu,
%20,9 (151.467,01 TL)’u B grubu, %10,2 (73.911,91 TL)’si ise C grubu sarf malzemelerden
olusmaktadir. A grubunu olusturan sarf malzemelerden kiimiilatif olarak en yiiksek maliyeti
ihtiva eden ilk 3’0 sirasiyla; 118.762,74 TL maliyet ile “Yiiksek Frekans Akish Diffiisif
Surekli Pozitif Havayolu Terapi Seti (EZPAP)”, 74.742,97 TL maliyet ile *““Non-Steril
Cerrahi Onluk-XL” ve 43.480,03 TL maliyet ile “Maske N95-FPP3” olarak tespit edilmistir.
B grubunda yer alan ilk 3 sarf malzeme; 13.252,72 TL maliyet ile “Kanil 1.V. No:22(Mavi)™,
12.787,20 TL maliyet ile “Disposable Mekanik Ventilator” ve 12.149,16 TL maliyet ile
“Damla Ayar Seti”” olarak belirlenmistir. Son olarak C grubu sarf malzemelerden en yiiksek
maliyetli ilk 3’U; 2.546,75 TL maliyet ile “Ambu Seti Yetiskin”, 2.151,36 TL maliyetli ““Saatli
Idrar Torbasi:” ve 2.088,40 TL maliyetli “Koruyucu Gozlik™ olmustur.
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Tibbi sarf malzemelerin Covid-19 servislerinde tedavi goren hastalar i¢in ifade ettigi
kritiklik diizeyine gore gruplandirilmasimi saglayan VED analizi bulgular1 Tablo 3’te
sunulmustur.

Tablo 3. VED Analizi

VED Stok Miktar1 Stok Degeri
Say1 % Tutar (TL) %
\Y 69 33,99 139.254,92 19,21
E 88 43,35 539.458,02 74,43
D 46 22,66 46.037,43 6,36
Toplam 203 100 724.750,37 100

VED yontemine gore, 203 kalem tibbi sarf malzemenin miktar olarak %33,99’u V
grubunda, %43,35’1 E grubunda ve %22,66’s1t D grubunda siniflandirilmistir. 2020 yilinda
sarf malzemeler i¢in yapilan 724.750,37 TL’lik harcamanin %19,21 (139.254,92 TL)’1 V
grubunda, %74,43 (539.458,02 TL) i E grubunda ve %6,36 (46.037,43 TL)’s1 ise D grubunda
yer almistir. “Disposable Mekanik Ventilator”, “Forseps Yontemli Perkitan Trakeostomi
Seti”” ve “Maske 3 Katlh Lastikli Disposable (Tek Kullanimlik)” V grubunu olusturan tibbi
sarf malzemelere; “Antimikrobiyal Giimiis Icerikli Vakum Yardimli Orta Kapama Seti
(OR2160)”, “Vinil Pudrasiz Non Steril Muayene Eldiveni” ve “Kan Kiiltiir Sigesi” E grubu
sarf malzemelere, “Gazli Bez”, “Pamuk” ve “Vakumlu Idrar Torbasi” ise D grubu
malzemelere 6rnek olarak ifade edilebilir.

Tablo 4’te ABC ve VED yontemlerinin bir araya getirilmesi ile olusturulan matris
bulgular1 yer almaktadir.

Tablo 4. ABC-VED Matris Analizi

ABC-
VED \Y% E D
Matrisi Toplam| Toplam
Mikt TL
Matris| StOK [StokDegeri | Stok |Stok Degeri . | Stok Dsetf’ekri iktar | (TL)
Miktari (TL) Miktari (TL) Miktar1 (TgL)
A AV 2 59.134,38 | AE 12 440.237,07| AD 0 0 14 499.371,45
B BV 9 58.513,78 BE 10 65.697,26 | BD 4 27.255,97 23 151.467,01
C CvVv 58 21.606,76 | CE 66 33.523,69 | CD 42 18.781,46 | 166 73.911,91
Toplam 69 139.254,92 88 539.458,02 46 46.037,43| 203 |724.750,37

Tablo 4’te goriildiigii tlizere, ABC-VED matrisi neticesinde ABC ve VED
yontemlerindeki gruplarin bir araya getirilmesi ile 9 alt kategori olusturulmustur. Olusturulan
alt kategorilere gore, 2020 yilinda yapilan 724.750,37 TL’lik tibbi sarf malzeme harcamasi
toplam harcama i¢indeki pay1 en ¢ok olandan en az olana dogru; AE (440.237,07 TL), BE
(65.697,26 TL), AV (59.134,38 TL), BV (58.513,78 TL), CE (33.523,69 TL), BD (27.255,97
TL), CV (21.606,76 TL), ve CD (18.781,46 TL) seklinde siralandig1r goriilmektedir. Alt
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kategorilerde bulunan stok miktarina gore ise; CE (66), CV (58), CD (42), AE (12), BE (10),
BV (9), BD (4) ve AV (2) seklinde bir siralama olusmustur. En yiliksek maliyetli (A) ancak
hayati 6neme sahip olmayan istege bagh (D) sarf malzemelerin bulundugu AD grubunda
herhangi bir malzemenin bulunmadig: tespit edilmistir.

Alt kategorilerde yer alan tibbi malzemeler ABC-VED Matris yontemine gére 3 temel
kategoride birlestirilmis ve Tablo 5’te sunulmustur.

Tablo 5. ABC-VED Matris Analizi Kategorileri

; . Stok Miktari S Stok Degeri
KATEGORI Stok Miktar1 (%) Stok Degeri (%)
[ AV+AE+AD+BV+CV 81 39,90 579.491,99 79,96
1 BE+CE+BD 80 39,41 126.476,92 17,45
i CD 42 20,69 18.781,46 2,59
Toplam 203 100 724.750,37 100

Tibbi sarf malzemelerin hem yiiksek maliyetli hem de hasta tedavisi i¢in yiiksek hayati
onem arz eden kritiklige sahip olanlar1 I. Kategoride simiflandirilmistir. S6z konusu sarf
malzemelerin toplam stok miktar1 i¢indeki payr %39,90 (81 kalem) ve toplam harcama
icindeki pay1 ise %79,96 (579.491,99 TL) olarak gergeklesmistir. Sarf malzemelerin hizmet
sunumunun kaliteli bir sekilde siirdiiriilebilmesi icin gerekli olan ve orta diizey maliyete
sahip olanlarmn yer aldig: Il. Kategori, miktar olarak toplam sarf malzemenin %39,41 (80
kalem)’ini, toplam harcamanin ise %17,45 (126.476,92 TL)’ini ihtiva etmektedir. IIL
Kategori, maliyet ve hayati onem agisindan diisiik degere sahip sarf malzemelerin bulundugu
gruptur. Kategoride bulunan sarf malzemeler miktar olarak toplamin %20,69 (42 kalem) unu,
maliyet olarak ise toplam harcamanin sadece %2,59 (18.781,46 TL) unu ifade etmektedir.

4. SONUC

Insan hayati igin temel gereksinim olarak ifade edilen saglik hizmetlerinin sunumu
kaliteli ve kesintisiz bir sekilde yapildigi siirece etkindir. Kaliteli ve kesintisiz saglik
hizmetinin sunulabilmesinde en 6nemli anahtarlardan birisi de ihtiya¢ duyulan altyap,
techizat ve malzemenin yonetilmesidir. 2019 yilinda baglayan Covid-19 salgini ile ortaya
cikan hasta yogunlugu, saglik kuruluslarinda onemli degisikliklerin yapilmasini zorunlu
kilmistir. Bir¢cok hastanede daha oOnce farkli branslarda hizmet veren servisler Covid-19
servisine doniistiiriilmistlir. Yasanan yogunluk, s6z konusu servislerde hastalara hizmet
sunumu sirasinda kullanilan tibbi sarf malzemelerin siparislerini, stoklanmasini ve
tiiketilmesini de daha 6nemli hale getirmistir. Stok yonetimi ¢ergevesinde, asgari ve optimal
siparis miktarmin belirlenmesi, stoklarin onem diizeyine gore takip ve kontrol edilmesi
gerekmektedir. Stok yonetim tekniklerinden ABC analizi, VED analizi ve ABC-VED Matris
Analizi stoklarin etkin yOnetimi i¢in gelistirilen yontemlerdendir. Bu ¢alismada, Erzincan
Mengiicekgazi Egitim ve Arastirma Hastanesi’nin Covid-19 servislerinde 2020 yilinda
tiikketilen tibbi sarf malzemeler veri seti olarak alinmis ve etkin stok yonetimi i¢in s6z konusu
yontemler kullanilarak analiz edilmistir.
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Arastirma kapsaminda yapilan analizler sonucunda, hastanenin Covid-19 servislerinde
2020 yilinda 203 adet tibbi sarf malzeme kullanildig1 ve bu malzemeler i¢in yapilan toplam
harcamanin 724.750,37 TL oldugu belirlenmistir.

Stoklarin toplam harcama icindeki kiimiilatif payma gore gruplandirildigi ABC
analizinde, kullanilan tibbi sarf malzemelerin %68,90’1 maliyetin en yiiksek oldugu,
dolayisiyla siki sekilde takip edilmesi gereken stoklarin yer aldigr A grubunda, %20,90°1 orta
dizeyde maliyeti ifade eden ve A grubuna gore daha az kontrol gerektiren stoklarin yer aldigi
B grubunda, %10,20’si ise en diisiik maliyetli ve diisiik stok kontrolii gerektiren stoklarin yer
aldig1 C grubunda smiflandirilmstir.

Stoklarin hasta hayat1 i¢in tagidigi 6neme gore siniflandirildigi VED analizinde, tibbi
sarf malzeme stoklarnin %19,21°1 hasta hayati i¢in yliksek oneme sahip olup titizlikle takip
edilmesi gereken stoklarin yer aldigr V grubunda, %74,43°1 hasta hayati i¢in orta diizeyde
Ooneme sahip olan ve dolayisiyla orta diizeyde stok takibi gerektiren stoklarin bulundugu E
grubunda ve %6,36°s1 ise hasta hayati i¢in risk teskil etmeyen, istege bagli olarak stokta
tutulan ve diistik stok takibi gerektiren stoklar1 ihtiva eden D grubunda siniflandirildigr tespit
edilmistir.

ABC analizi ve VED analizi sonuglar1 birlikte degerlendirildiginde, yliksek maliyetli
malzemelerin bulundugu A grubunda siniflandirilan 14 kalem malzemenin 2’sinin; orta diizey
maliyetli malzemelerin bulundugu B grubunda siniflandirilan 23 kalem malzemenin 9’unun;
diisiik maliyetli C grubu malzemelerden ise 166 kalem malzemenin 58’inin en yiiksek hayati
onemi arz eden V grubunda da yer aldig1 belirlenmistir. Ozellikle, C grubu diisiik maliyetli
malzemelerin 6nemli bir kisminin hayati dnem tasiyan V grubu malzemelerden olmasi
nedeniyle, malzemelerin hem maliyetlerinin hem de hayati 6nem duzeylerinin bir arada
degerlendirilmesi gerektigi tespit edilmistir. Bu sonug, sadece maliyetlere gore siniflandirma
yapilarak stok takibi yapilmasi durumunda, diisiik maliyetli stok kalemleri icerisinde yer alan
hayati 0neme sahip malzemelerin tedarikinde, stoklanmasinda ve saglik hizmetlerinin
sunumunda aksakliklar yasanabilecegi seklinde yorumlanabilir.

Stoklarin sadece maliyetlerine gore siniflandirilmasi hasta hayati i¢in 6nem arz eden
bir stokun temini ve bulundurulmasinda aksakliklar yasanmasina sebep olabilir. Ayrica,
stoklarin sadece hasta hayati icin tasidigi dneme gore siniflandirilmasi saglik kurulusunun
gereksiz maliyetlerle karsi karsiya kalmasina neden olabilir. Bu sorunlarin yasanmamasi igin
her iki kriterin bir arada ele alinmasi gerektigi gerceginden hareketle yapilan ABC-VED
matris analizine gore tibbi sarf malzemeler 3 kategoriye ayrilarak sonuglar asagida
sunulmustur.

Kategori I’de yer alan malzeme tutari toplam harcamanin %79,96’s1dir. Hastane
yonetimleri, Kategori I’de siniflandirilan malzemelerin hayati 6nem tasimasi ve maliyetlerinin
yiiksek olmasi nedeniyle, s6z konusu malzemeleri ihtiya¢ duyulan miktarda, istenilen
zamanda ve uygun fiyatla temin ederek stokta bulundurulmasindan sorumludurlar. Bu
kategoride yer alan malzemelerin optimal siparis miktari, stok tedarik siiresi ve emniyet stoku
seviyesi gibi faktorler dikkate alinarak duzenli olarak takip edilmesi ve siki bir sekilde
denetlenmesi gerekmektedir. Pandemi siirecinde, hastanede kullanilan malzemelerin
maliyetlerinin ve dnem diizeylerinin degismesi nedeniyle Kategori I’de yer alan kalemlerin
daha dikkatli bir sekilde takibi yapilmalidir.
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Kategori 1I’de smiflandirilan tibbi sarf malzeme tutar1 toplam harcamanin
%17,45’idir. Kategori 11I’de, saglik hizmetlerinin siirdiiriilebilirliginin saglanmasi i¢in gerekli
olan malzemeler yer almaktadir. Bu kategorideki malzemeler Kategori I’e kiyasla hasta hayati
acisindan daha az Oneme sahiptir. Fakat, saglik hizmetlerinin sunumunda aksakliklar
yasanmamas1 i¢in bu malzemelerin de tiketim ve stok dizeyleri ile stok yonetimini
etkileyebilecek diger faktorler gbz oniine alinarak takip edilmesi gerekir.

Kategori III’te bulunan tibbi sarf mazleme tutar1 toplam harcamanin sadece
%2,59’udur. Bu kategorideki malzemeler, maliyet ve hayati 6nem diizeyi diisiikk olan, stokta
tutulmas istege bagl olan ve genellikle saglik ¢alisanlarinin vaka 6zelinde kullandiklar
malzemelerdir. Hastane yoOnetimlerinin bu kategoride yer alan malzemeler igin diistik
seviyede bir stok kontrolli yapmalar1 yeterlidir.

Yapilan analizler dikkate alindiginda c¢alismada hastane yonetimlerinin stok
kontroliinii etkin bir sekilde yiiriitiilebilmesi i¢in su oneriler ifade edilebilir:

o Kategori I’de yer alan tibbi sarf malzemelerin hem maliyet hem de hasta hayati
icin tasidigr oneme binaen tedarik siirecleri izlenmeli, alternatif tedarikciler tespit edilerek
yasanilabilecek aksakliklarin dniine gegilmelidir. Bu kategoride yer alan AE, BE, AV ve BV
grubu tibbi sarf malzemelerin diger gruplara gore daha fazla 6zenle izlenmesi gerekmektedir.

o Hastane Bilgi YoOnetim Sistemi araciligi ile ilgili tim birimlerin
koordinasyonunda stok tanimlama ve takipleri yapilmali, belirlenen esaslar dahiline azalan
stoklar i¢in uyari mekanizmalar1 kurulmali ve takip edilmelidir.

o Maliyetlerin diisiiriilebilmesi i¢in tibbi sarf malzemeler i¢in toplu alim
sozlesmeleri yapilmalidir. Ancak, stok yigilmasi ve buna bagli olarak artan stok maliyetleri ile
yiizlesmemek icin teslimatlar belirlenen yontem dahilinde partiler halinde alinmalidir.

ABC yontemi hastanenin tibbi malzeme stoklarin1 maliyetlerini esas alarak, VED
yontemi ise tedavi gOren hastalar igin sahip oldugu kritiklik diizeyini esas alarak
siiflandirmistir. ABC-VED matris yontemi ise tibbi malzeme stoklarinin yonetiminde hem
maliyetin hem de kritikligin dikkate alindig1 yontem olarak dikkat ¢ekmektedir. Hastane
yonetimlerinin pandemi déneminin kosullarin1 da dikkate alarak stok yonetim ve kontroliini
ABC-VED matris yontemine gore yapmasi onerilmektedir.
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Tiirkiye'de Vergi Meviuatt Ve Muhasebe Standartlari Acisindan Enflasyon
Muhasebesi

OZET

Enflasyon, her yiul belirli bir miktarda mal ve hizmet satin almak igin daha fazla para gerektiren belli bir donem
icinde fiyat seviyesinde 6nemli oranda meydana gelen arsustir. Finansal tablolar, bir igletmenin finansal durumunu ve
faaliyet sonuglarini yansitan araglardur. Yiiksek enflasyonlu donemlerde, tablolar ayni yiiksek enflasyonlu ekonominin para
biriminde rapor edilmeleri durumunda, bir igletmenin gercek finansal durumunu ve faaliyet sonuglarini yansitmaziar.
Enflasyonun Tiirkiye'deki finansal tablolarin sunumuna olumsuz etkilerini onlemek igin bir¢ok diizenleme yapilmuistir.
Enflasyonun finansal tablolara etkisini azaltmaya yonelik en énemli diizenleme 5024 sayili Vergi Usul Kanunu, Gelir Vergisi
Kanunu ve Kurumlar Vergisi Kanunu'nda yapilan degisikliklerdir. Ayrica, Kamu Gozetimi Kurumu, Tiirkive Muhasebe
Standartlari’ndan TMS 29 ve Biiyiik ve Orta Biiyiikliikteki Isletmeler i¢in Finansal Raporlama Standardi’min 25. Béliimii
olan Yiiksek Enflasyonlu FEkonomilerde Finansal Raporlama Standartlari’ni yayimlanustir. Son yillarda, Tiirkiye'de
enflasyon orami ¢ift haneli rakamlarda seyretmektedir. Bu ¢alismada enflasyon muhasebesi vergi mevzuati ve muhasebe
standartlart agisindan analiz edilmis ve dncelikle enflasyon diizeltmesi uygulamasi icin gereken on kosul orammin yiiksek
tutuldugu ve sadece Tiirkiye Istatistik Kurumu nun verilerinin temel alndigi, ikincisi vergi mevzuati ile ilgili eksikliklerin
bulundugu ve son olarak da muhasebe standartlar: ve vergi mevzuati arasinda wyumsuzluklarin oldugu tespit edilmistir.
Calismamin amact enflasyon muhasebesi ile ilgili mevzuat ve uygulamada bulunan yetersizlikleri belirlemek ve ¢6zim
onerileri yapmaktir. Calismada literatiir taramasi yapilmistir.
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1. INTRODUCTION

Financial statements are instruments of an enterprise that reflect the financial situation
and outcomes of functions and if they are prepared by the enterprises in periods of high
inflation do not reflect the real financial position and activity results. In addition, business
capital is going to be reduced since taxation will be made over the fictitious gains in high
inflationary periods.

It can be provided to the users of the financial statement to reflect the actual situation
of an enterprise, to provide the correct information, to evaluate the financial periods, and to
make a comparative analysis with different firms by implementing inflation accounting.

Many arrangements have been made to prevent the negative effects of inflation on the
presentation of financial tables in Turkey. The last and most important regulation to eliminate
the impact of inflation on the financial tables is the Tax Procedural Law No. 5024, the Law
Amending the Income Tax Law, and the Corporate Tax Law. In addition, The Public
Oversight Organization (POO) which is responsible for setting accounting and auditing
standards and authorizing and registering auditors and audit firms has published TAS 29
Financial Reporting in Hyperinflationary Economies and Financial Reporting Standard for
Large and Medium-sized Entities (BOBI FRS), Chapter 25 Financial Reporting in
Hyperinflationary Economies. BOBI FRS is the financial reporting framework for the entities,
which do not have to apply Turkish Financial Reporting Standards but are within the scope of
the independent audit. The purpose of the BOBI FRS is to provide fair, relevant, and
comparable financial information to the users of financial statements.

In recent years, it has been revealed in various research groups and academic studies
that the inflation rate announced by the Turkish Statistical Institute does not match the market
realities. Therefore, in this study, it has been shown that the conditions for starting the
implementation specified in the legislation on inflation accounting should be rearranged,
otherwise the financial statements cannot present the truth.

2. EFFECTS OF INFLATION ON FINANCIAL REPORTING

Financial statements can be defined as tools that enable the information recorded and
collected in the accounting system to be communicated to those who will use this information
at time intervals. The data generated as a result of the transactions made on different dates in
the financial statements during the periods when the prices are constantly increasing, make
the information in the financial statements meaningless. Because they are expressed in
currencies of different purchasing power.

The homogeneity of the financial statements deteriorates the opportunity to make
comparisons disappears and the operating results of the business differ significantly. In such a
case, the financial statements should be corrected to adjust to the purchasing power of the
Turkish Lira at the end of the period.
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2.1. The Effects of Inflation on Balance Sheet

The balance sheet is a statement that shows the financial status of the enterprises
according to the booking records by showing the assets, liabilities, and equity of the
enterprises in a classified way.

During inflation periods, the balance sheet, which is prepared following the classical
accounting principles, loses its function of showing the truth and thus helping the company
concerned.

Increases in the general level of prices do not affect all balance sheet items to the same
degree. It is possible to examine the effects of inflation on the balance sheet’s asset and
liability group that expresses the financial structure of the business as assets, liabilities, and
shareholders’ equities.

The asset and liability structure of the balance sheet can be divided into monetary
assets (nominal assets) and non-monetary assets (real assets) in terms of being affected by
inflation, i.e. whether they can monitor price movements or not.

2.1.1. The Effects of Inflation on Monetary Items

While monetary items' nominal values remain the same in the face of changes in the
value of money, their purchasing power changes in the opposite direction according to price
movements.

Assets such as cash, banks, receivables in the Turkish Lira are items that cause
inflation losses. These items keep their nominal values exactly in the face of changes in
money value. But their real value, i.e. their purchasing power, changes in parallel with
changes in money value. Nominal value is the value written on money, bonds, and similar
securities. As the general level of prices increases, the purchasing power of these items
decreases. In other words, these assets lose value in the face of the inflation. The similar
situation is valid for Turkish Turkish Lira receivable. There is a negative difference between
the purchasing power at the time the receivable is realized and the purchase when it is
collected (Altinisik, 2019: 2).

2.1.2. The Effects of Inflation on Non-Monetary Items

Non-monetary items gain and lose value in line with price movements. The fact that
these items are included in the balance sheet with their cost values causes them to be shown
below their real values in inflation periods. This situation leads to misleading results of
financial analysis and management decisions made based on this information. When viewed
from this aspect; the financial statements of companies that have a large amount of non-
monetary assets in their balance sheets are more affected by inflation (Karapinar and Gurdal,
2013: 18).

Non-monetary assets parallel to changes in monetary value with varying nominal

values but remain the same purchasing power. These items generally protect their value in
inflationary periods. For this reason, non-monetary assets that are not shown on the balance
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sheet with the current value must be adjusted with the correction coefficient to be expressed
their nominal value with the current monetary value. Property, plant and equipment,
inventories, future expenses, shares can be given as examples of non-monetary assets.

Capital contained in the balance sheet suffers a rapid loss of its value in an inflationary
environment. Financing costs of enterprises that enter the money markets as buyers due to the
growing need for working capital are increasing as a result of rising interest rates. In addition,
businesses with foreign resources gain an advantage in an inflationary environment. Since
debts recorded in the balance sheets with the values expressing the purchasing power of the
money on the debit date will be paid with their registered values when the payment date
comes provide inflation earnings to the debtor companies. Entities should prefer long-term
borrowing as much as possible to prevent the negative effects of inflation.

Resource items other than monetary resource items constitute non-monetary resources.
Equity, future income, advances received can be given as an example for these items. In
balance sheets prepared according to historical values, if the increase and decrease in value
are not taken into account both non-monetary assets and equity will be included with lower
amounts than they are. On the other hand, if the equity is used for monetary asset elements,
that is, it is held as cash and similar assets or tied to receivables, the business asset will lose
value and the purchasing power of the equity will decrease (Gokcgen, 2004: 17).

2.2. The Effects of Inflation on Income Statement

Since the income statement shows the sales, revenues of the enterprise in a certain
period, the costs incurred in obtaining these revenues, these statements should be arranged
with their real values, that is, they should be free from inflation. Because, in the periods of
price movements, income statements prepared according to historical data do not fulfill the
task expected from the table.

The cost types of items included in the income statement are above current value and
historical cost. While the sales amounts are included in current values, the cost amount related
to these sales is comprised in the income statement over the historical cost values. In the
inflationary environment, the income obtained by the enterprises is reflected in the income
statement as more than it should be, and the costs and expenses incurred are lower than they
should be. In this case, it will not be possible to measure the real income and expenses of the
business, the determination of business policies will be strengthened, the liquidity and
profitability situations will become uncertain.

2.2.1. The Effects of Inflation on Income Items

Today, although the income statement, which is arranged according to classical
accounting principles, can meet the needs only in the periods when the prices are stable, it is
far from giving meaningful results in the periods when the prices increase. The effect of price
increases on income statement items is also different. This effect is greater for items with low
turnover, on the other hand, items with high turnover are affected less frequently as they
closely monitor price increases. The main activities of a company are the sale of goods and
services. It should be determined whether there is an increase in the amount sold and whether
the increase in question will compensate for the losses in the purchasing power of the money
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to determine if there is a real increase in the sales revenues obtained from them. (Gdkgen,
2004: 17).

The market price of the goods and services sold by the company will grow in inflation
periods since the prices tend to increase continuously. Hence the gross revenue in the income
tables will rise in amount. For this reason, it is necessary to determine whether the increase in
sales revenues is a real increase. Expense and cost items in the income statement are also
negatively affected by inflation. In particular, since raw material inventory and semi-finished
product stocks are included in accounting records with their cost values, the cost of goods and
services sold in the income statement appears to be less than they are.

The effect of inflation on sales and the cost of sales changes the business concept of
profit while making it difficult to maintain capital. The resulting fictitious profit causes
additional taxation on the excess of the real profit, which means taxing the capital. Receiving
tax on fictitious profit is wrong in business resources to be used in places, to make erroneous
decisions regarding the future, and to turn to foreign resources due to taxation on capital
Keles, 2015: 45).

2.2.2. The Effects of Inflation on Cost ltems

In inflation periods, if all the income obtained by the enterprises in a given period is
more than it should be, that is, if all the costs and expenses incurred in the period lower
amounts are shown in the profit-and-loss statement. Without inflation accounting corrections,
the profit-and-loss statements are often exaggerated, bearing no real profit but a fictitious
profit figure with all the effects of inflation. For this reason, the period profits and
profitability rates seem higher than they are. In this case; it will not be possible to measure the
real income and expense of the enterprise, the determination of operating policies will be
strengthened, their situation will become uncertain.

3. REGULATIONS WITH INFLATION ACCOUNTING IN TURKEY

Many arrangements have been made to prevent the negative effects of inflation on the
presenting of financial tables in Turkey.

The most important regulation to eliminate the impact of inflation on the financial
tables is the Tax Procedural Law No. 5024, The Law Amending the Income Tax Law, and the
Corporate Tax Law. In addition, The Public Oversight Organization has published TAS 29 of
Turkish Accounting Standards and Chapter 25 of Financial Reporting Standard for Large and
Medium-sized Entities: Financial Reporting in Hyperinflationary Economies.

3.1. TAS 29 Financial Reporting in Hyperinflationary

This Standard should be implemented to the fundamental financial tables of any
enterprise that publishes in the monetary item of a hyperinflationary economy to make the
financial information provided is meaningful.

Complete range at which hyperinflation is held to appear but permits assessment as to
when re-preparing of financial tables becomes necessary isnot set up a The most important
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propery of the hyperinflation of the economic environment is that the total inflation range
over three years is coming or exceeds, 100% (TAS 29, Paragraph: 2).

IAS 29 describes properties that may indicate that an economy is hyperinflationary.
However, it concludes that it is a matter of judgement when restatement of financial
statements becomes necessary. This property is very important for the study.

If a company operates in a hyperinflationary economy it should present financial
tables according to the unit of measure which is current at the balance sheet date. It makes no
difference whether they are based on a historical cost or a current cost method. (TAS 29,
Paragraph: 8).The gain or loss on the net monetary position should be incorporated in net
income and separately explained.

Monetary items are assets and liabilities whose value is measured and expressed in
cash. They are not restated since they are prepared according to the monetary unit current at
the reporting date. (TAS 29, Paragraph: 12). Non-monetary asset and liability items of
financial tables are adjusted using the general price index.

Correcting differences of non-monetary assets, equity, comprehensive income
statement items, and index-joined assets and liabilities may result in gains and losses in this
net profit. Items recognized at the current cost are not restated because they are already
expressed in terms of the measuring unit current at the balance sheet date. Statement of
financial position items that are not valued based on current cost is adjusted following this
standard (TAS 29, Paragraph: 29).

There may be differences between the carrying amounts of the assets and liabilities in
the declaration of financial position and their taxable income in consequence of the correction
of the financial tables according to this standard. In accounting for such differences, TAS 12
Income Taxes Standard is applied.

Cash flow statement is a financial statement that shows how changes in balance sheet
accounts and income affect cash and cash equivalents. It also assorts the analysis down to
operating, investing, and financing activities. All items in the entity's cash flow statement are
required to be reported in terms of the current measurement unit at the end of the reporting
period (TAS 29, Paragraph: 33).

According to this Standard, the redetermination of financial tables requires the use of a
general price index that reflects changes in general purchasing power. All enterprises that
report in the currency of the same economy should use the same index (TAS 29, Paragraph:
29).

When an economy ceases to be hyperinflationary and an entity discontinues the
preparation and presentation of financial statements in accordance with 1AS 29, it should treat
the amounts expressed in the measuring unit current at the end of the previous reporting
period as the basis for the carrying amounts in its subsequent financial statements (IAS 29,
Paragraph: 38).
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3.2. BOBI FRS Chapter 25 Financial Reporting in Hyperinflationary Economies

BOBI FRS Chapter 25 and TAS 29 are generally very similar in content. The key
differences between them are:

- Currency is a set of money that is generally used by the entities in a particular
country in their transactions. It is defined as "Valid Currency” in TAS 29. The term "Currency
Used by Weights" which is used predominantly in an economy has been introduced by BOBI
FRS Chapter 25.

- The index to be used in inflation correction is explained in TAS 29 as a general price
index showing changes in common buying power. In the BOBI FRS Chapter 25, it is stated
that enterprises whose currency is mainly Turkish Lira must use the Domestic Producer Prices
Index (D-PPI) calculated by the Turkish Statistical Institute for Turkey. A general price index
that reflects changes in overall buying power is used by other entities.

- TAS 29 does not set up a complete rate at which hyperinflation is viewed to arise. It
Is a matter of judgment when restatement of financial tables following this Standard becomes
necessary. When the change in the Domestic Producer Prices Index (DPPI) counted by the
Turkish Statistical Institution is higher than 100% for the last three reporting periods and is
higher than 10% in the current reporting period, entities using Turkish Lira as operational
currency shall correct their financial tables for inflation. (BOBI FRS Chapter 25, Paragraph
25.2).

- The following explanation regarding Deferred Taxes in TAS 29 is considered
sufficient: Adjusting the financial statements according to the standard may lead to deviations
between the prevalent values of assets and liabilities of the balance sheet and their taxable
income. Such deviations are recognized following TAS 12 Income Taxes.In BOBI FRS
Chapter 25, Deferred Taxes and their calculation are explained in detail.

- According to TMS 29 when the period of high inflation ends the entity stops
preparing and presenting its financial tables in conformity with this Standard. The term-end
sums stated in terms of the current measurement unit of the previous reporting period are
taken as the basis for the book values in the following financial statements.

If the firms whose functional currency is the Turkish Lira are not exposed both of the
conditions stated in paragraph 25.2 shall stop the inflation accounting implementation. The
functional currency of entities is not the Turkish Lira shall stop the inflation accounting
application if the assessment of the currency as a hyperinflationary currency is no longer valid
(BOBI FRS Chapter 25, Paragraph 25.25).

When the hyperinflation ends the values in the financial tables of the last reporting
period corrected for inflation shall substitute for a basis for the carrying amounts in financial
tables referring to the following reporting periods (BOBI FRS Chapter 25, Paragraph 25.26).

3.3. Inflation Accounting According to the Tax Legislation

The regulation made to eliminate the effect of inflation on financial statements is the
Tax Procedure Law No. 5024, the Law on Amendment to the Income Tax Law, and the
Corporate Tax Law which was published in the Official Gazette dated December 30, 2003,
and entered into force as of January 1, 2004,

The purpose of Law No. 5024, which amended the Tax Procedure Law, is to purify the
financial statements from the effect of inflation and thus to eliminate the negative effects on
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taxation arising from inflation. Regarding inflation correction procedure, Law No. 5024 has
brought a dual approach, and the provisions that are continuous and that determine the main
principles for the correction procedure in the repetitive article 298 of the Tax Procedure Law;
the provisions regarding the correction of the financial statements dated 31/12/2003 are
included in the provisional article 25. Regarding the implementation of Provisional Article 25,
the Tax Procedure Law General Communiqué numbered 328 was published.

The main headings of the changes made with the law numbered 5024 are as follows:

- Aninflation correction application has been introduced.

- The revaluation application and the provision permitting the valuation of stocks
with LIFO have been abolished.

- In the depreciation application, the economic life principle has been adopted.

- The application of cost increase fund and the application of financing expense
restriction has been terminated.

According to this law, non-monetary items in the financial tables will be subject to
inflation adjustment. This regulation covers the enterprises whose earnings are determined
based on a balance sheet. These enterprises subject their financial tables to inflation correction
if the increase in the price index is more than 100% as of the last three accounting periods and
more than 10% in the prevalent accounting period. The application of inflation correction
ends if both conditions are not met. The Council of Ministers is authorized to reduce the
100% rate to 35% or to increase it back to the legal level, to increase the 10% to 25%, or to
reduce it back to the legal level in this article.

Taxpayers can apply the aggregated methods determined by the Ministry of Finance in
the correction process. However, taxpayers who chose one of the aggregated methods cannot
return from the method they chose until the end of the third accounting period, including the
accounting period in which they made this choice.

The inflation adjustment is made starting from the last period of inflation correction.
The previous year's profit determined in this way is not subject to tax, the previous year's loss
IS not accepted as a loss. However, in the determination of the base, the previous year's
financial losses are taken into account with their relative values. Accumulated depreciation is
adjusted by taking into account the increasing rate that occurs after the adjustment in the
value of the assets they belong to on the balance sheet date.

Although Law No. 5024 seems to be compatible with the accounting standards, many
problems have arisen due to the communiques and circulars published regarding the first
implementation of the Law. In this study, only the problems related to the relevant law are
explained:

- In-Law No. 5024, it is not specified in which financial statements the correction will
be made. In the published communiqué, it is stipulated that only the balance sheets will be
corrected. Therefore, inflation adjustment is insufficient in terms of tax legislation.

- Law No. 5024 imposes an obligation to apply inflation accounting to income and
corporate taxpayers who determine their earnings based on a balance sheet. Accordingly,
taxpayers who determine their earnings based on business accounts or simple methods and
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institutions that keep books based on balance sheets but are not income and corporate
taxpayers will not apply inflation accounting. In this context, it can be said that there is an
injustice or deficiency within the scope of Law No. 5024. Because while large companies can
deduct their inflation losses from taxes, tradesmen continue to be crushed by inflation.

- There is no regulation regarding what to do in case the value found as a result of the
corrections made following Law No. 5024 is higher than the current value in exchange.
Presenting the asset with a value higher than the current value indicates that the financial
statements are inflated.

- The law on inflation accounting was made to eliminate the effect of inflation only on
non-monetary items. However, the monetary resources in the hands of the enterprise are also
affected by inflation. But this situation has unfortunately been ignored.

- The inflation adjustment is compulsory at the end of the temporary tax periods.
Making corrections during temporary tax periods brings additional burdens to both businesses
and members of the profession. Inflation adjustment should be made at the end of the
accounting period.

- Income and corporate taxpayers, who settle their earnings based on the balance sheet,
oblige their financial tables to inflation correction if the increase in the price index is more
than 100% in the last three fiscal terms, including the prevalent term, and more than 10% in
the prevalent fiscal term. A prerequisite rate for the application of the inflation adjustment is
kept high according to tax legislation. Therefore, this rate should be reconsidered and reduced
to a reasonable level.

3.4. The Necessity of Applying Inflation Accounting at the End of the Fiscal Year
2020

Although the inflation rate announced by the Turkish Statistical Institute is below the
rate announced by the chamber of commerce and academics, it has reached double digits in
recent years. There has been devaluation which is the uncontrollable downward adjustment of
a Turkish Lira’s value since 2018. There has no compatibility between the exchange rate and
inflation rate announced by the Central Bank and Turkish Statistical Institute. This is not a
normal situation since Turkey as a developing economy in debt needs more foreign currency.
There is a parallel relation between the inflation rate and the change in the value of a local
currency against a foreign currency.

Table 1. Domestic Producer Prices General Index by Years

DOMESTIC PRODUCER PRICES GENERAL INDEX BY YEARS
DATE INFLATION RATE
31.12.2018 33.64%
31.12.2019 7.36%
31.12.2020 25.15%
TOTAL 66,15%

Source: The Turkish Statistical Institution, 20.01.2021
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Table 2. Changes in Exchange Rates between 2018 And 2020

CHANGES IN EXCHANGE RATES BETWEEN 2018 AND 2020
DATE U.S.DOLLAR $ |[E.U. EURO €
01.01.2018 3,776 4,5525
31.12.2020 74439 9,1466
RATE OF CHANGE 97,13% 100,91%

Source: The Central Bank, 20.01.2021

When the tables are examined carefully it is seen that there is no parallel relation
between inflation rate and changes in exchange rates through 2018 — 2020. In addition, the
calculations made by academics and non-governmental organizations show that the inflation
rate announced by the Turkish Statistical Institution does not reflect reality. However,
economically, there must be a parallel relationship between the rate of inflation and the rate of
change in exchange rates. Therefore, the rate declared by the Turkish Statistic Institution is
not realistic.

In any case, inflation accounting must be applied, but this cannot be done due to the
provision in the law and in the accounting standards that the total inflation rate of three years
must be above 100%. As a result, the financial statements of the enterprises do not present
their real position. To solve this problem either:

- The provision of the price and exchange rate increases required to apply inflation accounting
should be rearranged. Inflation accounting should be implemented based on the total inflation
rate announced by the Turkish Statistic Institution and the change in exchange rates according
to the Central Bank in the last three years, whichever is higher or,

- The council of Ministers may apply the provision of Law No. 5024: "Council of Ministers is
authorized to reduce the 100% rate in this article to 35% or to increase it to its legal level
again, to increase the 10% rate to 25% or to reduce it to its legal level again”.

4. CONCLUSION

It can be provided to the users of the financial statement to reflect the actual situation
of an enterprise, to provide the correct information, to evaluate the financial terms, and to
make a comparative analysis with different firms by implementing inflation accounting.
However, inflation adjustment has not been made since 2005 due to the provision stipulating
“inflation adjustment can be applied if the increase in the price index is more than 100% in
the last three fiscal terms, including the prevalent term, and more than 10% in the prevalent
fiscal term” in the tax legislation related to inflation accounting. As a result, the following
deficiencies are found and suggestions are made to solve such problems in this study:

- A prerequisite inflation rate for application of the inflation adjustment is kept high
according to tax legislation and the accounting standards.

- The inflation adjustment is insufficient in terms of tax legislation due to only the balance
sheet can be adjusted.
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- There are mismatches between accounting standards and tax legislation. Tax legislation
about inflation adjustment should be ensured to comply with the International Inflation
Accounting norms.

- Inflation adjustment according to the tax legislation imposes an additional tax burden
instead of getting rid of the tax on fictitious profits in enterprises with high foreign source
items that are not adjusted due to correction of non-monetary assets and liabilities.

--The provision of the price and exchange rate increases required to apply inflation
accounting should be rearranged. Inflation accounting should be implemented based on the
total inflation rate announced by the Turkish Statistic Institution and the change in exchange
rates according to the Central Bank in the last three years, whichever is higher.

- Accepting the fact that monetary items will also be affected by inflation, there is a need for
a new application that will include these items in the scope of adjustment.

In summary, the legislation about inflation accounting should be revised, corrected,
and synchronized with accounting standards. New study proposals:

- After examining the legislation on inflation accounting in detail, a new legislation proposal
in line with accounting standards,

- Demonstrating that the inflation rate announced by the Turkish Statistical Institute does not
match the market realities.

REFERENCES

Acar, Durmus - Osman Tugay (2005), “Enflasyon Dizeltmesi ve Uygulama Dizeyinin
Belirlenmesine Yonelik Bir Arastirma”, Muhasebe ve Finansman Dergisi, Say1:26,
$s.81-94

Altimisik, Isa (2019), Enflasyonun Isletmeler Uzerindeki Etkisi ve Bu Etkileri Gidermeye
Yonelik Yoéntemler, Iksat Yayinlari, Ankara.

Cankaya, Fikret - Engin Ding (2004), “5024 Sayili Kanun'la Getirilen Enflasyon Muhasebesi
Uygulamas! ve Dogurdugu Sorunlar”, iktisadi ve idari Bilimler Dergisi, Say1: 3-4,
$5.369-384.

Dauderis, Henry - David Annand (2014), Introduction to Financial Accounting, Valley
Educational Services Ltd. Athabasca, Canada.

Demir, Ozcan (2018), “5024 Sayili Kanunun Uygulanmasinda Enflasyon Endeksi ve
Uygulama Sorunlarina Bakis”, Social Sciences,13(2), ss.42-53,

Gokegen, Glrbuz (2004), “Enflasyonun Mali Tablolar Analizine Etkileri” Mali C6zim
Dergisi, Say1: 69: ss.14-25.

Karapinar, Aydin - Kadir Gurdal (2003), Enflasyon Muhasebesi, TESMER (Turkiye Serbest
Muhasebeci Mali Miisavirler ve Yeminli Mali Miisavirler Temel Egitim ve Staj
Merkezi, Meslek I¢ci Egitim Serisi, TESMER Yayin No:54, Siyasal Kitabevi, Ankara.

29



The Journal of Accounting and Finance- January 2022 (93): 19-30

Keles, Dursun (2015), “TMS 29 Yiiksek Enflasyonlu Ekonomilerde Finansal Raporlama
Standard: Cergevesinde Finansal Tablolar Duzeltilmesi ve Finansal Analiz Sonuglari
Uzerine Etkileri”, Usak Universitesi Sosyal Bilimler Dergisi, Say1 8/3, ss. 31-52,

Nandakumar, Ankarath- T.P. Ghosoh, Yass A. Alkafaji - Kalpesh J. Mehta (2010),
Understanding IFRS Fundamentals, John Wiley&Sons Inc., USA.

Ozdemir, Fevzi Serkan - Seckin Arslan (2007), “Enflasyon Muhasebesinde Kullanilan
Yontemlerin Karsilastirmali Analizi”, Ticaret ve Turizm Egitim Fakiiltesi Dergisi,
Say1: 2, ss.1-21

Tawiah, Vincent Konadu - Muhaheranwa Benjamin - Mukakibibi Dorothee (2015), “Inflation
Accounting: More Questions Than Answers”, International Journal of Management
and Business,5/3, pp.150-164

Yildiz, Fehmi (2018), “Tiirkiye’de Muhasebe Bilgi Sisteminden Saglanan Bilginin Yeterliligi
ve Enflasyon Muhasebesi Uygulanmasi Geregi”, Accounting and Financial History
Research Journal January, (14), ss.202-217.

Accounting System Application General Communiqué No.12 (2004), Official Gazette,
Number: 25453, https://www.resmigazete.gov.tr/eskiler/2004/05/20040505.htm#8,
(Erigim Tarihi: 15.10.2020)

BOBI FRS, Bélim 25 Yiiksek Enflasyonlu Ekonomilerde Finansal Raporlama,
http://kgk.gov.tr/Portalv2Uploads/files/PDF%?20linkleri/bobi_frs.PDF, (Erisim Tarihi:
15.11.2020)

Law On Amending The Tax Procedure Law, Income Tax Law And Corporate Tax Law No
5024,  https://www.gib.gov.tr/kanun-madde-goruntule?tid=0&sk=80364,  (Erisim
Tarihi: 15.10.2020)

Tax Procedure Law No. 213,
https://www.mevzuat.gov.tr/mevzuat?MevzuatNo=213&MevzuatTur=1&MevzuatTert
ip=4, (Erigim Tarihi: 15.10.2020)

Tax Procedure Law General Communiqué No.328 (2004), Official Gazette, No: 25387,
https://www.resmigazete.gov.tr/eskiler/2004/02/20040228.htm, (Erigim Tarihi:
15.10.2020)

TFRS Yorum 7 TMS 29 Yiiksek Enflasyonlu Ekonomilerde Finansal Raporlama Standard:
Kapsaminda Diizeltme Yaklagiminin Uygulanmas,
http://lwww.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye
%20Muhasebe%?20Standartlar%eC4%B1/TMSTFRS2018Seti/TFRS%20Yorum/TFRS
Yorum_7_2018.pdf, (Erisim Tarihi: 20.12.2020)

TMS 29 Yuksek Enflasyonlu Ekonomilerde Finansal Raporlama,
http://lwww.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye
%20Muhasebe%?20Standartlar%eC4%B1/TMSTFRS2018Seti/TMS/TMS_29 2018.pdf
( Erisim Tarihi: 15.11.2020)

30


https://www.gib.gov.tr/kanun-madde-goruntule?tid=0&sk=80364
http://www.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye%20Muhasebe%20Standartlar%C4%B1/TMSTFRS2018Seti/TFRS%20Yorum/TFRSYorum_7_2018.pdf
http://www.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye%20Muhasebe%20Standartlar%C4%B1/TMSTFRS2018Seti/TFRS%20Yorum/TFRSYorum_7_2018.pdf
http://www.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye%20Muhasebe%20Standartlar%C4%B1/TMSTFRS2018Seti/TFRS%20Yorum/TFRSYorum_7_2018.pdf
http://www.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye%20Muhasebe%20Standartlar%C4%B1/TMSTFRS2018Seti/TMS/TMS_29_2018.pdf
http://www.kgk.gov.tr/Portalv2Uploads/files/DynamicContentFiles/T%C3%BCrkiye%20Muhasebe%20Standartlar%C4%B1/TMSTFRS2018Seti/TMS/TMS_29_2018.pdf

Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 31- 52

ISSN: 2146-3042
DOI: 10.25095/mufad.1012896

Kurumsal Risk Yonetimi ve Bulut Bilisim Sistemi*

Hiiseyin OZYIGIT**

OZET

Bulut bilisim sistemi, bir isletmenin veya kurulusun bilgi islem kaynaklarini ve uygulamalarini herhangi
bir konumdan, internet baglantisi araciligiyla temin etmesini saglayan tedarik modelidir. Ayrica, isletme
organizasyonlarinin; is modeli yeteneklerini ve bilgi islem kaynag taleplerini potansiyel olarak artirmalarina ve
gelistirmelerine olanak tammaktadwr. Bu calismanmin amact; bulut bilisim sistemini COSO’nun (Committee of
Sponsoring Organizations of the Treadway Commission) kurumsal risk yonetimi ilkeleriyle bagdastirarak, bulut
bilisim sisteminin isletmeler iizerindeki risklerini ve etkisini ozlii bir sekilde ortaya koymaktir. Sonug¢ olarak
isletme yoneticilerinin kurumsal risk yonetimi odakli bulut bilisim sistemi sorumluluklar: belirtilerek; bulut
bilisim sisteminin COSO kurumsal risk yonetimi cergevesi paralelinde kullanmildiginda isletmelere fayda
saglayacagi ve isletme yoneticilerinin bulut bilisim sistemini kullanarak, karsilasabilecekleri riskleri daha
detayli ve kapsaml degerlendirmelerine yardimci olacagi ongoriilmektedir.

Anahtar Kelimeler: Kurumsal Risk Yonetimi, Bulut Bilisim Sistemi.
JEL Swiniflandirmasi: G3, M10, 032.

Enterprise Risk Management and Cloud Computing System
ABSTRACT

A Cloud computing system is a procurement model that enables a business or organization to procure
computing resources and applications from any location, via an internet connection. In addition, it also allows
business organizations to potentially increase and develop their business model capabilities and computing
resource demands. The aim of this study is to concisely present the risks and impact of cloud computing systems
on businesses by associating cloud computing systems with COSQO's enterprise risk management principles. As a
result, it is foreseen that the cloud computing system will benefit businesses when used in parallel with the
COSO enterprise risk management framework, by specifying the enterprise risk management-focused cloud
computing system responsibilities of business managers, and it will help business managers to evaluate the risks
they may face in more detail and comprehensively by using the cloud computing system.

Keywords: Enterprise Risk Management, Cloud Computing System.
JEI Classification: G3, M10, 032.

*Makale Génderim Tarihi: 21.10.2021, Makale Kabul Tarihi: 10.12.2021, Makale Turi: Kuramsal

* Dr. Ogr. Uyesi, Erzincan Binali Yildirm Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi,
huseyinozyigit@erzincan.edu.tr, ORCID: 0000-0002-0632-7931.

31



The Journal of Accounting and Finance- January 2022 (93): 31- 52

1. GIRIS

Bilgi islem teknolojisinin gelisim siirecinde; genel bilgisayarlardan kisisel
bilgisayarlara, sunucu merkezli sistemlerden “Web” sayfalarina ge¢is yapilmistir. Gliniimiizde
bir¢ok isletme; teknoloji ve is ortakligindan sonraki en 6nemli doniim noktasini “Bulut
Bilisim Sistemi” olarak gdrmektedir. Internet iizerinden gergeklestirilen ve depolanan
hizmetlerin detayli, kapsamli ve alternatifli versiyonu olan bulut bilisim, isletme
organizasyonlarinin; altyapi, egitim, personel ve yazilim yatirimlarindan ziyade is modeli
yeteneklerini ve bilgi islem kaynagi taleplerini potansiyel olarak artirmalarina ve
gelistirmelerine olanak tanimaktadir. Sistem sanallastirma, sistem kaynak yoOnetimi ve
internetteki teknolojik gelismeler; birgok isletmenin teknoloji ihtiyaglarini karsilamak igin
bulut bilisim sisteminin alternatif olarak ortaya c¢ikmasina sebep olmustur. Bulut bilisim
sisteminin isletme yoneticilerine sundugu temel avantajlar (COSO, 2012: 1);

- Bilgi islem faaliyetlerinin anlik olarak islenmesi ve komutlarinin yerine getirilmesi,

- Daha diisiik maliyetlerle teknoloji harcamalarindan daha fazla verim saglanmasi,

- Standardizasyonu kolaylastirabilecek ortak teknoloji platformlarinin olusturulmasi ve
- Teknoloji personeline olan ihtiyacin azalmasi seklinde siralanabilir.

Bulut bilisim sistemi isletmelere; is birligi, etkilesim, kurumsal bagimliliklar, daha
hizli kaynak bilgi saglama ve farkli i modelleri gibi bir¢cok yenilik katmaktadir. Bu
yeniliklerin etkin ve eksiksiz bir sekilde siirdiiriilmesi bulut bilisimin verimliligini
arttirmaktadir. Aksi bir durumda bulut bilisim i¢in risk unsuru tagimaktadirlar. COSO
isletmelerin risklerini, biitiinsel bir bakis acisiyla degerlendirmek ve denetlemek i¢in ortak bir
dil ve temel olusturmaktadir. COSO’ya gore “Kurumsal Risk Yonetimi-KRY”, isletme
yonetiminin belirsizlik, risk ve firsatlarla etkin bir sekilde basa c¢ikmasinmi saglayarak
isletmelerin deger olusturma kapasitesini arttirmaktadir. Ayrica COSO'mun kurumsal risk
yonetimi gergevesinde belirtildigi tizere; 6nemli firsatlarin, belirsizliklerin ve risklerin
tanimlanmas1 ve degerlendirilmesi; bulut bilisim paradigmas: araciligiyla isletim ortaminda
daha hizli ve kolay olacaktir.

Calismada; bulut bilisim sistemini COSO’nun kurumsal risk yonetimi ilkeleriyle
bagdastirarak, isletmeler tizerindeki risklerini ve etkisini 6zlii bir sekilde ortaya koymak
amaclanmustir. Ust diizey isletme yoneticileri; bulut bilisimin riskleri ve faydalari hakkinda ne
kadar egitimli ve bilgili olurlarsa, isletmelerini gelecege o kadar etkili bir sekilde
hazirlayabilecekleri Ongdriilmektedir. Ayrica bu ¢alismanin; isletme yoneticilerinin, ortaya
cikan riskleri daha detayli ve kapsamli tanimlamasina, izlemesine, azaltmasina veya kabul
etmesine olanak saglayacag diistinlilmektedir.

2. LITERATUR TARAMASI

Arastirmayla ilgili olarak kurumsal risk yonetimi ve bulut bilisim sistemi iizerine
yapilan ¢alismalar incelenerek kronolojik sira ile sunulmustur. PwC (2004), anket yontemini
kullanarak yonetim kurulu bagkanlarimin risk ve risk yonetimi ile ilgili goriislerini
arastirmigtir.  Yonetim  kurulu baskanlarinin  yaklasik  %50’sinin  mevcut riskleri
belirlediklerini, dlctiiklerini ve yonettiklerini tespit etmistir. Anket sonuglarina gére yonetim
kurulu baskanlarmin %23’ risk yonetimi icin ortak bir goriise ve birtakim standartlara sahip
olduklarini belirtirken yine yonetim kurulu baskanlarinin %26’s1 tiim kurum capinda risk
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yonetimi i¢in gerekli bilgilere ve verilere sahip olduklarindan emin olduklarini iddia etmistir.
Desender (2007) ¢alismasinda, isletme yonetim kurulu ile kurumsal risk yonetimi arasindaki
iliskiyi arastirmistir. Yonetim kurulu baskaninin, yonetim kurulundaki konumuna gore
kurumsal risk yonetiminde 6nemli bir etkiye sahip oldugunu ve yonetim kurulunun, yonetim
kurulu baskaninin bagimsizliginin kurumsal risk yonetiminin etkinligini artirdigini tespit
etmistir.

Marsh (2008), New York’ta Uluslararas1 Finansal Yoneticiler (Financial Executives
International- FEI) ve Risk ve Sigorta Yonetimi Toplulugu ( Risk and Insurance
Management Society-RIMS) ile yaptigi arastirmada; kurumsal risk yoOnetimini yeterli
derecede dikkate almasa dahi, her alt1 yoneticiden dordiiniin risklere kars1 daha kurumsal bir
bakis agisiyla yaklasilmas: gerektigini diisiindiigi ve sadece on yoneticiden ikisinin bunu
gerceklestirebildigini tespit etmistir. Deloitte (2009), aktif biiytikliikleri 19 milyon dolar olan
bireysel ve ticari bankalar ile diger finansal kuruluslardan 111 tanesine anket uygulamistir.
Anket sonucuna gore risk yonetim departmanlarinin; %15%inin risk komitesine, %15’inin
finansal isler miidiiriine, %52’sinin yonetim kuruluna, %78’inin ise denetim komitesine veya
risk komitesine veya yonetim kurulu bagkanina raporlama yaptiklar tespit edilmistir.

Oriol ve Jordi (2010), risk yonetim prosediirlerinin bulut bilisim sistemine dahil
edilmesini arastirmiglardir. Bulut bilisim risk yonetimi yaklasimiyla, is hedeflerinin
gergeklestirilme olasiligini artirabilen ve bu hedeflere yonelik riskleri kontrol altina alan bulut
hizmet saglayicilarin oldugunu tespit etmislerdir. Shigeaki ve digerleri (2011), isletmelerin
bulut bilisimi kullanirken karsilasabilecekleri riskleri incelemis ve risk faktorlerini, kapsamli
bir sekilde analiz edip degerlendirmislerdir. Sonug¢ olarak genel bulut kullanimini tesvik
etmek, rekabet giliclinii artirmak, isletim maliyetlerini azaltmak ve kurumsal yonetim
verimliligini yilikseltmek i¢in 6nlem ve Onerilerde bulunmuslardir.

Grace ve digerleri (2015), kurumsal risk yonetiminin maliyet ve gelir etkinliine
etkisini test etmislerdir. Calismada veri zarflama analizi ile etkinlik sifirdan bire kadar
Olctimlenerek firmalarin karsilastirilmasi saglanmistir. Daha sonra yapilan ¢oklu regresyon
analizinde kurumsal risk yonetimi uygulamalarinin maliyet ve gelir etkinliginde ekonomik ve
istatistiksel olarak Onemli artislar sagladigi goriilmiistiir. Abdelrafe ve digerleri (2016)
calismalarinda, bankacilik faaliyetlerine yonelik bulut bilisim sisteminde risk yonetimi i¢in
yeni bir kavramsal ¢erceve modellemesi 6nermistir. Bankacilik organizasyonunda basarili bir
bulut bilgi islem cercevesini olusturmak icin bulut bankacilik uygulamalari, bulut hizmet
modelleri, bulut dagitim modelleri, bulut risk yonetimi modelleri ve bulut giivenlik modelleri
gibi bes ana asama belirlemislerdir.

Samer ve digerleri (2017), risk yonetim siireglerini bulut bilisime uygulamak ig¢in
kavramsal bir model Onermislerdir. Bulut bilisim aglarin1 olusturmak amaciyla veri ve
bilgilerin uygun sekilde korunmasini saglamak i¢in risk yonetiminin farkli siireglerini (risk
tanimlama, risk analizi, risk planlama, risk yurutme ve risk izleme) ve bu slreclerin bulut
bilisim sistemini nasil etkileyebilecegine dair Onerilerde bulunmuslardir. Ciger ve Kinay
(2018), nitel arastirma yontemlerinden yar1 yapilandirilmig goriisme teknigini kullanarak
Antalya ilinde faaliyet gOsteren bagimsiz denetim firmalarmin bulut bilisim teknolojilerini
benimseme diizeylerini arastirmiglardir. Alti bagimsiz denetim firmasi ile goriisme
gergeklestirilmistir. Sonug olarak, denetim firmalarinin bulut bilisim uygulamalarini tercih
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etme nedenlerinin biiyiik boyutlu dosyalarin goénderilmesi ve verilerin giivende tutulmasi
oldugu tespit edilmistir.

Yavuz ve Ozyigit (2018) tarafindan yapilan ¢alismada; c¢oklu dogrusal regresyon
yontemi kullanilarak, kurumsal risk yonetimi sisteminin bankalarin performansi iizerindeki
etkisi arastirilmistir. Sonug olarak; kurumsal risk yonetimi sistemi ile bankalarin performansi
arasinda olumlu bir iliski oldugu ve kurumsal risk yOnetimi sisteminin bankalarin
performansini arttirdig1 tespit edilmistir. Akbaba (2019) c¢alismasinda; bulut muhasebe
kavramina, bulut muhasebenin tercih edilme yogunluguna ve isletmeler i¢in avantaj ve
dezavantajlarina deginmistir. Literatiir incelenerek, bulut bilisim ve bulut muhasebenin
isletmelerde uygulanma oranma ve teori ile uygulamada yapilmasi gereken muhasebe
islemlerine yonelik bilgiler verilerek onerilerde bulunmustur.

Erdem (2020) calismasinda, Finansal Muhasebe Standartlar1 Kurulu (Financial
Accounting Standards Board-FASB) tarafindan yayimnlanan “Bulut Bilisim Hizmet
Anlagmalar1 ile 1lgili Olusan Uygulama Maliyetlerinin, Miisteri Isletme Tarafindan
Muhasebelestirilmesi” baghkli standardi detaylica inceleyerek, Uluslararasi Finansal
Raporlama Standartlari’nda yapilabilecek degisikliklere iligkin giincel bir bakis agisi
sunmustur. Ozyigit (2021) ¢alismasinda, isletmelerin bagimsiz denetim odakli kurumsal risk
yonetimi sistemini olusturmalarina yonelik arastirma yapmis, sdzel model ydntemini
kullanarak model gelistirmistir. Modelde yedi ana asama ve bu ana asamalara ait alt agamalar
olusturulmustur. Gelistirilen modelin asamalarina yonelik detayli agiklamalar yaparak
Onerilerde bulunmustur.

Literatiir taramas1 degerlendirildiginde; kurumsal risk yonetimi sistemi {izerine yapilan
caligmalarin denetim, firma performansi, farkindalik, yonetimsel iliski ve risklerin
yonetilmesi konularina yonelik oldugu, bulut bilisim sistemi iizerine yapilan ¢aligmalarin ise
muhasebe standartlari, muhasebe kayitlari, denetim firmalari, risk yOnetim siiregleri ve
bankacilik faaliyetlerine yonelik oldugu tespit edilmistir. Kurumsal risk yonetimi ve bulut
bilisim sisteminin birlikte incelendigi kisitli sayida ¢alismaya ulasilmistir. Bu baglamda bulut
bilisim sisteminin giincel bir teknoloji alan1 olmasi ve kurumsal risk yoOnetimi ile
bagdastirilmasi bakimindan bu ¢alismanin literatiire katki saglayacag diistiniilmektedir.

3. BULUT BILISIM SIiSTEMi

Bulut bilisim sistemi; bir isletmenin veya kurulusun bilgi islem kaynaklarin1 ve
uygulamalarint herhangi bir konumdan, internet baglantis1 araciligiyla temin etmesini
saglayan bilgi islem dagitimi ve tedarik modelidir. Isletmelerin benimsedigi bulut ¢dziim
modeline baglh olarak; isletmenin donanim, yazilim ve verilerinin tamami veya bir kismi
kendi teknoloji altyapisinda bulunmasina gerek kalmadan diger kuruluslarla paylasilan ve
liciincii taraf sahislar tarafindan yonetilen bir teknoloji merkezinde bulunabilir. Bulut bilisim
teknolojisinin de iki 6nemli kavram yer almaktadir. Bunlar; “Bulut Servis Saglayici-BSS” ve
“Coklu Kiract” kavramlaridir. BSS, teslimat, barindirma, izleme ve farkli uygulamalari
gergeklestiren {iciincii taraf bir bilgi saglayicisidir. Isletmeler, bulut ¢dziimlerine bagl olarak
birden ¢ok bulut servis saglayici ile islemler gerceklestirebilir. Kiraci ise; bulut bilisimde
kaynaklar1 ve teknolojileri paylasan bir¢cok kiraci arasinda yer alan tek bir kiract demektir
(Oscar vd., 2015: 46).
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3.1. Bulut Bilisim Sistemi Dagitim ve Hizmet Modelleri

Ulusal Teknoloji Standartlar1 Enstitiisii  (National Institute of Standards of

Technology-NIST)'ne gore en yaygin bulut bilisim dagitim modelleri asagidaki gibidir (Mell
ve Grance, 2009: 6):

. Ozel Bulut: Bulut altyapis1 sadece tek bir isletme icin islem gerceklestirir.
Bulut hizmeti isletmenin i¢inde veya disinda; isletmenin kendisi ya da iiclincli bir sahis
tarafindan yonetilir.

. Topluluk Bulutu: Bulut altyapis1 birkag isletme tarafindan paylasilir ve ortak
ilgi alanlarina sahip (misyon, sektor is birligi, uyumluluk gereksinimleri vb.), belirli bir
toplulugu destekler. Topluluk bulutu, isletmenin iginde veya disinda; isletmenin kendisi ya da
ticlincii bir sahis tarafindan yonetilir.

. Genel Bulut: Bulut altyapisi; genel halk veya biiylik bir endiistri grubu
tarafindan kullanilabilir. Bulut hizmetleri, {igiincii bir sahis tarafindan yonetilir.
. Hibrit Bulut: Bulut altyapis;; hassas ve Onemli bilgilerden olusan,

standartlastirilmis veri ve uygulama tasinabilirligi saglayan iki veya daha fazla buluttan (6zel,
topluluk veya genel) olusur.

Bulut servis saglayici tarafindan sunulan bulut ¢oziimleri; genellikle bulut hizmet
modelleri olarak adlandirilmaktadir. En yaygin olanlari asagidaki gibidir (Mell ve Grance,
2009: 7).

. Yazilim Hizmeti (Software as a Service-SaaS): Isletmelerin belirli islevleri
veya surecleri (e-posta, miisteri yonetimi sistemleri, kurumsal kaynak planlama sistemleri,
elektronik tablolar vb.) ger¢eklestirmek i¢in kullandigi uygulamalardir.

. Platform Hizmeti (Platform as a Service-PaaS): Sistem gelistirme ortamlari
kurarak miisterilerine; bulut servis saglayicinin altyapisinda kullanilan uygulama sistemlerinin
ve programlarinin olusturulmasini kolaylastiran sistem araclar1 saglamaktadir.

. Altyapt Hizmeti (Infrastructure as a Service-laaS): Bulut servis saglayici,
biitlinsel bir sanal veri merkezi kaynagi (ag, bilgi islem kaynaklari, depolama kaynaklar1 vb.)
saglamaktadir.

3.2. Bulut Bilisim Sisteminin Faydalar ve Riskleri

Bulut bilisim sisteminin sagladig1 firsatlardan ve potansiyel avantajlardan bazilar
sunlardir:

Maliyet Tasarrufu: Bulut bilisim sistemini kullanan isletmeler, siirekli olarak
kullanmayacagi ekipmani satin almak veya kiralamak yerine yalnizca kullandiklar1 bilgi islem
kaynaklar1 igin 6deme yapmaktadir. Isletme, teknoloji ihtiyaclarimi karsilamak icin bulut
bilisim sistemini kullaniliyorsa artik veri aktarimiyla iligkili fiziksel alan gereksinimlerine ve
hizmet maliyetlerine katlanmasina gerek kalmamaktadir (Ryan, 2013: 2264).

Dagitim Hizi: Bulut hizmeti saglayicilari, bilgi islem kaynaklarina olan ihtiyaci ¢ogu
bilgi teknolojisi islevinden daha hizli bir sekilde gerceklestirebilir. Bilgi islem ve uygulama
taleplerini gergeklestirme stiresi; aylardan haftalara, haftalardan giinlere ve giinlerden saatlere
dontstiiriilebilir (Khan vd., 2012:1289).
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Teknoloji Kaynaklarinin Uyumu ve Olgeklenebilirligi: Bir isletme islem kapasitesini,
sermaye harcamalart olmadan azaltabilir veya ylzlerce veri sunucusuna yukseltebilir. Bu
Ozellik isletmenin, yliksek talep donemlerini kargilamak i¢in bilgi islem kapasitesine yatirim
yapmadan, gerektiginde bilgi islem faaliyetlerini ger¢eklestirmek igin biiyiik miktarda kaynak
elde etmesine yardimci olmaktadir (Xiang vd., 2015: 59).

Teknoloji Yonetiminde Esneklik: Bilgi teknolojisi islevine sahip olmak ve bu islevi
kullanmak maliyetli ve zaman alicidir. Bulut bilisim, bir igletmenin temel amag ve hedeflerine
daha fazla zaman ayirmasina olanak tanimaktadir (Xiang vd., 2015: 60).

Cevresel Faydalar: Her isletme 0©zel veri merkezini bulut bilisim sistemiyle
degistirirse, onemli Ol¢iide daha az gili¢ tiiketimi, karbon emisyonlar1 ve fiziksel alan
kullanimi1 gerceklesecektir.

COSO'nun kurumsal risk yonetimi entegre Gercevesinde tanimlandigi gibi risk, bir
olayin meydana gelme ve hedeflere ulagilmasini olumsuz yonde etkileme olasiligidir. Risk
tiirleri (giivenlik, biitlinliik, kullanilabilirlik, performans vb.), farkli teknoloji sistemlerinde
oldugu gibi bulut bilisim sisteminde de aymdir. Isletmeler tarafindan bulut bilisim ¢dziimleri
benimsendiginde (bulut ¢ézlimlerinin nasil ve hangi amagla kullanildigina bagli olarak) risk
seviyesi ve risk profili degisiklik gdsterecektir. Bunun nedeni, islemler i¢in kullanilan bulut
servis saglayici ile risk olaylar1 (dogal ve artik risk) arasindaki, olasilik ve etkide meydana
gelen artis veya azaliglardir.

Bulut bilisim sistemi ile ilgili dnemli risklerden bazilar1 ise agsagidaki gibi siralanabilir.

- Yikict Gilig Olmasi: Bulut bilisimin, inovasyonu kolaylastirma ve maliyet tasarrufu
saglama yoOnleri, bazi isletmeler i¢in risk olarak goriilebilir. Piyasaya giris engellerini
azaltarak bazi is modellerini tehdit edebilir hatta gelecekte tamamen ortadan kaldirabilir
(Mansouri, 2016: 929).

- Bulut Sisteminin Diger Kiracilar1 ile Ayn1 Risk Ortaminda Olunmasi: Bir isletme,
ticiincii taraflarca yonetilen bulut sistemi ¢dzlimlerini benimsediginde; yasal sorumluluk, risk
evreni, olay tanimlama, olay miidahalesi ve diger alanlar agisindan bagimlilik iliskisi
kurmaktadir (COSO, 2012: 4).

- Seffafligin Olmamasi: Bulut servis saglayicinin siiregler, operasyonlar, kontroller ve
metodolojiler hakkinda ayrmtili bilgi vermesi miimkiin degildir. Ornegin, bulut bilisim
misterileri; verilerin depolanma konumlari, bilgi islem kaynaklarini tahsis etmek igin
kullanilan algoritmalar, 6zel kontroller ve miisteri verilerinin nasil kullanildigina dair ¢ok az
bilgiye sahiptir (Ramgovind vd., 2010: 3).

- Giivenilirlik ve Performans Sorunlari: Sistem hatasi, herhangi bir bilgi islem
ortaminda meydana gelebilen ve bulut bilisimde biiylik problemler ortaya ¢ikaran bir risk
olayidir. Bulut sistemini kullanan isletme, bulut sistemi altyapisina beklenmedik bir kaynak
talebinde bulunursa bulut servis saglayici ¢oziimleri bazen bu islemi karsilayamayabilir
(Christodorescu vd., 2009: 99).

- Satictya Bagimlilik ve Birlikte Calisma Eksikligi: Bulut servis saglayici, bulut
coziimleriyle birlikte yazilim gelistirme araglart da sunmaktadir. Bu araglar yalnizca bulut
servis saglayicinin 6zel ¢oziim yapisinda yer alan uygulamalarla kullanilabilirler. Sonug
olarak, bu yeni uygulamalar, bulut ¢6ziimiiniin disinda kalan sistemlerle ¢ok iyi calismayabilir
(Mansouri, 2016: 931).
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- Giivenlik ve Uyumluluk Sorunlari: Bulut bilisimde veriler, miisteri isletmenin
dogrudan kontrolii disindaki donanimlarda yer almaktadir. Kullanilan bulut ¢6ziimiine
(yazilim hizmeti, platform hizmeti, altyapir hizmeti) bagli olarak, miisteri isletme, ag
islemlerini veya gilivenlik olaylarmi giinliik olarak takip edemeyebilir (Carlyle vd., 2010:
172).

- Yiiksek Etkili Siber Saldiri: Bulut servis saglayici altyapisi ile calisan birden ¢ok
isletmenin birlestirilmesi, siber saldir1 olasiligini artirmaktadir. Bu nedenle, cogu durumda
bulut servis saglayici ¢oziimiiniin dogal risk seviyeleri; gizlilik ve veri biitiinliigl riskleri
acisindan daha yiiksek seviyededir (Carlyle vd., 2010: 173).

- Veri Sizintist Riski: Coklu kirac1 ortaminda, 6zel olarak ayrilmis sunucular ve
kaynaklar yalnizca bir isletme tarafindan kullanildiginda veri sizintisi riski olusmaktadir. Bu
veri sizintisi riskinin; veri gizliligi ve gizlilik gereksinimlerinin karsilanmasi agisindan ek bir
incelemeye tabi tutulmasi gerekmektedir (Mulia vd., 2013: 385).

- Bilgi Teknolojileri Organizasyon Degisiklikleri: Bulut bilisim sistemi kapsamli bir
sekilde benimsenirse, isletmelerin altyapi, teknoloji, uygulama ve bakim alanlarinda daha az
teknolojisi personeline ihtiyaci olacaktir. Bu durum, bilgi teknolojisi personelinin bagliligin
ve motivasyonunu etkilediginden isletme icin risk unsuru olusturmaktadir (Carlyle vd., 2010:
174).

- Bulut Servis Saglayicinin Uygulanabilirligi: Bulut servis saglayicilar1 genellikle yeni
sirketlerdir. Bu nedenle, bulut bilisim hizmetlerinin tahmini olarak uzun Omiirliilligi ve
karlilig1 bilinmemektedir. Bazi bulut servis saglayicilarinin maliyetlerinin yliksek olmasi,
bulut bilisim hizmetine yonelik talepleri azaltmaktadir (Rasheed, 2014: 366).

Bulut bilisim risklerinden herhangi birinin gergeklesmesi istenmeyen sonuclar
doguracagindan, bu risklerin dikkatli bir sekilde degerlendirilmesi gerekir. Ayrica isletmeler
bulut bilisim sisteminin, ¢alisma ortamui tizerindeki risklerini ve diger etkilerini belirlemeli ve
bunlar1 kurumsal risk yonetimi sisteminde degerlendirmelidir (Mulia vd., 2013: 387). Baz1
durumlarda isletme yoOnetimi, bulut servis saglayicilarin isletmenin operasyonlar1 ve risk
profili iizerindeki potansiyel etkisini degerlendirmeyi gerceklestiremeyebilir (Yao vd., 2013:
97). Isletmelerin bulut bilisim ¢dziimiinde (6zel bulut harig), daha az dogrudan kontrole ve
dolayistyla daha yiiksek diizeyde dogal riske sahip olduklarini bilmeleri ¢cok 6nemlidir (Feng
vd., 2011: 74).
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Daha Cok Kontre 1 Daha Az Kontrol
Daha Az Dogal Risk - Daha Gok Dogal Risk

Sekil 1. Bulut Hizmet ve Bulut Dagitim Modelleriyle Dogal Risk Iliskisi
Kaynak: COSO, 2012: 7.
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Sekil 1, bulut bilisim sisteminin hizmet ve dagitim modellerine bagli olarak
isletmelerin kontrol derecesini gostermektedir. Spesifik olarak isletmeler agisindan,
maksimum kontrol ve minimum dogal risk derecesi, altyapr hizmeti (dagitim modeli 6zel
bulut) ile iliskilidir. Bununla birlikte, yazilim hizmeti (dagitim modeli genel bulut), en az
miktarda kontrolu elinde tutar ve en yiiksek diizeyde dogal riski kabul etmektedir. Her
durumda isletme yonetimi, bulut bilisim ile ilgili gerekli kontrolleri belirleyeceginden, bulut
dagitim ve hizmet saglama modellerini, kabul edilebilir risk seviyeleri baglaminda
degerlendirmelidir (Chang vd., 2016: 28).

4. BULUT BILISIM SISTEMINDE KURUMSAL RiSK YONETIMIi
YAKLASIMI

Bulut bilisim sistemi, isletmelerin kurumsal risk yonetimi siirecinde bir faaliyet olarak
degerlendirilmelidir. Her bir faaliyette oldugu gibi eylem planlarin1 6nceden tanimlamak
isletmelerin basar1 sansini artirmaktadir. Dolayisiyla, bulut bilisim sisteminin 6zelliklerini
acikca tanimlayan iyi bir plan, isletme yonetiminin saglikli kararlar almasin1 kolaylastiracaktir
(Armbrust vd., 2010: 53). Bulut bilisime kurumsal risk yonetimi sisteminin dahil edilmesi igin
gereken On kosullar; gii¢lii bir yonetim modeli, dogru bir raporlama yapisi, dahili bilgi
teknolojileri islemleri ve olaylarin dogru bir sekilde anlasilmasini ve tanimlanmasini saglayan
risk istahindan olugsmaktadir (Oscar vd., 2015: 49).

Bazi yoneticiler, risk degerlendirmelerini ve yonetim programlarini istege bagli olarak
gerceklestirmektedir. Isletmelerin detayli bir risk degerlendirmesi yapmadan, kurumsal risk
yonetimi siirecinde bulut bilisim sistemini benimsemeleri olagan kabul edilebilir. Bulut
bilisim stratejisi tanimlanirken, isletmelerin yonetim programlarina dahil edilmesi gerekir.
Kaliteli ve etkili kurumsal risk yonetimi uygulamalarin1 kullanmadan bulut bilisim sistemini
benimsemis isletmeler, risk degerlendirmesi yaparak ve bulut bilisim sistemini yOnetim
programlarina dahil ederek ihtiyatli adimlar atmis olacaktir (Krutz ve Vines, 2010: 19).
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Sekil 2, bulut bilisim destekli is siireclerine; dagitim ve hizmet modelleri arasindan
cesitli sekilde se¢im yapilarak belirli bir bulut ¢6ziimii adaymin belirlendigini gostermektedir.
Isletmelerin bulut bilisim paradigmasinda, kurumsal risk ydnetimi sistemine uyum derecesi;
biylk olgide bulutun destekledigi is siireglerine, dagitim modeline, hizmet saglama
modeline, bulut servis saglayici risklerine ve kontrol ortamina baghdir. Bir¢ok bulut bilisim
senaryosunda isletmeler, teknolojilerle ilgili yonetim siire¢lerinde tam veya dogrudan kontrole
sahip degildir (Mulia vd., 2013: 385). Isletme ydnetimi, bulut ¢dziimiiyle iliskili potansiyel
olaylarin risk istahin1 belirlemelidir ¢iinkii bu olaylardan bazilar1 yonetimin kontroliinden
cikarak bulut servis saglayicilarim etkileyebilir.
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Sekil 3. Kurumsal Risk Yonetiminin Bulut Bilisim Sistemine Uygulanmasi
Kaynak: COSO, 2012: 9.

Bulut bilisim sisteminin benimsenmesi isletmeler i¢in biiyiik bir degisiklik yaratabilir.
Isletme yonetimi, riskleri etkili bir sekilde degerlendirmek ve ydnetmek icin kapsamli ve
detayli kurumsal risk yonetimi g¢ergevesi kullanmalidir. COSO'nun kurumsal risk yonetimi
entegre cergevesi, belirli bir bulut ¢éziim adayini olusturmak ve bulut bilisim yonetim
programini gelistirmek igin ortak bir dil ve temel olusturmaktadir. COSO kurumsal risk
yonetimi cergevesi, orijinalde bir kiip olarak gosterilmektedir. Ancak Sekil 3'te COSO
kurumsal risk yonetimi entegre cercevesi, belirli bir bulut ¢oziim adayimin isletmeye
getirecegi avantajlar1 ve dezavantajlar1 anlamak igin bulut ¢6ziim adaymin her bir kurumsal
risk yonetimi bilesenine (i¢ ortam bileseninden baslanarak sirasiyla izleme bilesenine kadar)
uygulandigr bir yol olarak gosterilmektedir. Her bir bulut ¢oziimii adayr i¢in siireg
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tamamlandiginda ideal bulut ¢6ziimii; bulut yonetimini kurmak ve strdirmek icin gerekli
sartlarla birlikte ortaya c¢ikacaktir (Mell ve Grance, 2009: 5). COSO kurumsal risk yonetimi
cercevesi, bulut ¢oziimiiniin uygulandigi durumlarda, bulut programinin tim ana ydnlerini
(hedefler, risk degerlendirme, risk tepkisi vb.) yonetimin gereksinimlerine gore ele
almaktadir.

Etkili bir bulut programi, bulut ¢éziimiiniin belirlenmesinin ardindan COSO kurumsal
risk yonetimi gergevesiyle birlikte kullanilmasiyla elde edilebilir (COSO, 2012: 9). Isletme
yonetimi, COSO kurumsal risk yonetimi bilesenleri baglaminda bulut ¢éziimii adaylarini
degerlendirerek, her bir bulut ¢6ziimii senaryosuyla ilgili riskleri ve kabul edilebilir veya
azaltilabilir risk stratejilerini 6zlii bir sekilde belirleyebilmektedir. Bu degerlendirme isletme
yonetiminin, ideal bulut ¢6ziimii segeneklerini belirlerken ve iyi planlanmis bir bulut yénetim
programini olustururken dogru ve ihtiyatli kararlar almasini saglayacaktir. Kurumsal risk
yonetimi bilesenlerinin bulut bilisim sistemine yonelik aciklamalar1 asagidaki gibidir (COSO,
2012: 10):

- Ic Ortam: I¢ ortam bileseni, risklerin ve kontrollerin nasil degerlendirildigi
acisindan isletmelerin risk istahmnin temelini olusturur ve tanimlamalar yapar. Ornegin,
isletme yoOnetiminin riskten kaginma kiiltiirii varsa, bu politika bulut dagitimi ve hizmet
modelleri i¢in uygulanabilirlii sinirlayacaktir. Bu durum icin 6zel bulut ¢éziimleri, kabul
edilebilir alternatif olarak degerlendirilecektir.

- Hedef Belirleme: Isletme yonetimi, bulut bilisim sisteminin isletme
hedefleriyle ne derece uyumlu oldugunu degerlendirmektedir. Kosullara bagl olarak bulut
bilisim, isletmenin mevcut hedeflere ulasma olasilifin1 artiracak veya yeni hedeflerin
belirlenmesini saglayacak rekabet avantaji sunabilir.

- Olay Tanimlama: Isletme yonetimi, hedeflere ulasilmasini etkileyebilecek
olaylar1 belirlemekten sorumludur. Bir isletmede olay tanimlama ve risk degerlendirme
siireglerinin karmasikligi, bulut servis saglayicilariyla birlikte artis gosterebilir. Isletme
yonetimi risk olaylarini belirlerken ve degerlendirirken dis faktorleri (diizenleyici, ekonomik,
dogal, politik, sosyal ve teknolojik) ve isletmenin i¢ faktorlerini (kiiltiir, personel ve finansal
durum) dikkate almalidir.

- Risk Degerlendirmesi: Isletme yonetimi, her bir bulut ¢dziim segenegi ile
iliskili risklerin potansiyel etkisini belirlemek i¢in bulut stratejisiyle baglantili risk olaylarini
degerlendirmelidir. Isletmelerde bulut ¢dziimiine gecmeden &nce risk degerlendirmesi
tamamlanmalidir. Bulut bilisim, risk degerlendirmesinin asagidaki kritik noktalarini
etkileyebilir:

Risk Profili: Bir isletmenin risk profili, yonetmesi gereken risklerin tamamini

kapsamaktadir. Risk olasiligindaki degisiklikler, risklerin potansiyel etkisi ve bulut

servis saglayicisinin risk evrenine dahil edilmesi bir kurulusun risk profilini
degistirmektedir.

Dogal (I¢sel) ve Kalint1 (Artik) Risk: Bir isletme, olaylarin dogasinda var olan riskleri

degerlendirdikten sonra risk yanitlari gelistirmeli ve artik riskleri belirlemelidir.

Olasilik ve Etki: Isletme tarafindan bulut c¢oziimleri gergeklestirildiginde, birgok

durumda belirli olaylarin olasilig1 ve etkisi degisir. Bu olaylarin olasiligin1 ve etkisini

dogru bir sekilde belirleyebilme; isletmenin kapsamli, dogru ve giincel bir risk
envanterine sahip olmasina baglidir.
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- Riske Karsilik Verme: Bulut bilisimle ilgili organizasyonel hedefler
baglaminda riskler tanimlandiktan ve degerlendirildikten sonra, igletme yoOnetiminin risk
tepkisini belirlemesi gerekir. Riske karsilik verme stireci dorde ayrilmaktadir. Bunlar:

Kaginma: Riske neden olan faaliyetlerden uzak durmaktir (bulut bilisime ge¢gmemek

veya yalnizca 06zel bulut ¢oziim tiirlerini uygulanabilir secenekler arasinda

degerlendirmek).

Azaltma: Risk olasiligini, risk etkisini veya her ikisini de azaltmak ic¢in kontrol

faaliyetlerinin uygulanmasi ve 6nlemlerin alinmasidir.

Paylagma: Riskin bir kismini aktararak veya paylasarak (6rnegin sigorta yaptirilmasi)

risk olasiliini veya risk etkisini diigiirmektir.

Kabul: Risk olasilig1 veya etkisi iizerine higbir dnlem almamaktir. Isletmeler, hibrit

veya genel bulut ¢oziimiinde, iiclincii taraflara bagli olduklar: i¢in riskleri dogrudan

azaltma imkanlar kisitlanmaktadir.

- Kontrol Faaliyetleri: Geleneksel kontrol tiirleri bulut bilisim sistemi i¢in de
gecerlidir. Bulut bilisim sisteminin getirdigi fark, kontrol sorumluluklarinin bazilarinin
isletmeye, bazilarinin da bulut servis saglayicisina birakilmasidir. Kontrol faaliyetleri yeterli
seviyede olmayan bir isletmenin, bulut ¢6ziimiinii kullanmasi i¢ kontrol faaliyetlerini olumsuz
yonde etkileyebilir.

- Bilgi ve Iletisim: Isletme ydnetiminin, faaliyetleri etkin bir sekilde yiiriitmek ve
ilgili riskleri analiz etmek i¢in, ¢esitli kaynaklardan zamaninda ve dogru bir sekilde bilgi
temin etmesi ve iletisim kurmasi gerekir. Ayrica, isletme yonetiminin bilgi ve iletisim
gereksinimlerinin karsilanmasi, ek veya farkli bilgi siireclerini de gerektirebilir.

- Izleme: Risk karsiliklarinin sonug¢ vermemesi, kontrol faaliyetlerinin etkisiz
olmas1 ve kurum hedeflerinin degismesi bulut bilisim sistemini etkilemektedir. Isletme
yonetimi, bulut programinin ilgili riskleri yeterince ele aldigmmi ve isletmenin hedeflerine
ulagsmay1 kolaylastirdigini dogrulamak igin kurumsal risk yonetimi programinin etkinligini
izlemelidir. Bilgi islem ortamindan genel veya hibrit bulut ¢6ziimiinii kullanan bir isletme,
kurumsal risk yonetimini; bulut servis saglayict ve kurumsal risk yonetimi bilesenlerinden
olusan bir kombinasyona doniistiirmektedir. Sekil 4°te, bu kombinasyon gosterilmektedir.

Sekil 4. Kurumsal Risk Yonetimi Bilesenleri Evreni ile Bulut Servis Saglayicinin Birlestirilmesi
Kaynak: COSO, 2012: 12.

41



The Journal of Accounting and Finance- January 2022 (93): 31- 52

Isletmelerin verileri, diger bulut kiracilariyla paylasilan bir ortamda tutulmaktadir.
Bulut servis saglayicisinin ve diger kiracilarin davranislari, organizasyon tizerinde dogrudan
bir etkiye sahiptir. Bulut servis saglayicisinin maruz kaldigi riskler, bulut miisterilerini
etkileyebilecegi i¢in bu risklerin bulut ¢oziimiinii kullanan isletmelerin risk profiline dahil
edilmesi gerekir. Islem ortamlarmin bu sekilde harmanlanmasi, organizasyonun risk profilini
degistirebilir ve yeni kontroller gerektirebilir (Krutz ve Vines, 2010: 23). Bulut bilisimde, risk
degerlendirme siirecinin bir pargasi olarak isletme yoOnetiminin, diger bulut kiracis1i olan
isletmelerin risk bilgilerini de (kimlikleri, kullandiklar1 uygulamalar, siber saldirilarin hedefi
olma olasiliklar1 vb.) dikkate almasi gerekebilir. Isletme ydnetimin kurumsal risk yonetimi
programi, bulut servis saglayicis1 ve kurumsal risk yonetimi bilesenlerini birlikte ele
almahdir. Isletme yonetimi; kurumunu, bulut servis saglayicisii ve diger bulut kiracilarmi
etkileyebilecek riskleri ve olaylar1 belirlemelidir.

5. KURUMSAL RiSK YONETIMINDE BULUT BIiLiSiM SISTEMI iCIN RiSK
KARSILIKLARI

Bulut bilisim sistemi ve farkli teknoloji uygulamalarinin ortaya ¢ikmasiyla birlikte
isletmeler, hizla degisen bir teknoloji ortaminda faaliyet gdstermeye baslamislardir. Isletme
yonetimlerinin, kurumsal risk yonetimi siireclerini bu degisen ortama goére uyarlamalari
kaginilmaz bir durum olmustur. Asagida bulut bilisim sistemi ile ilgili 6nemli risklerden
bazilar1 i¢in Onerilen risk karsiliklar1 agiklanmaktadir (COSO, 2012: 13):

1. Izinsiz Bulut Bilisim Kullanimi Riskine Verilen Karsilik

Isletmeler, bulut hizmetlgrinin izinsiz kullanimini 6nlemek ve tespit etmek igin kontrol
faaliyetleri gergeklestirmelidir. Izinsiz kullanilan bulut bilisim i¢in isletmelere onerilen bazi
risk karsiliklar1 agsagidaki gibidir (COSO, 2012: 13);

- Isletme yonetiminin uygun gordiigii is siireglerinin ve verilerinin, bulut bilisim
sistemine gore olusturulmasi,

- Bulut bilisim hizmetlerini kullanma siirecinde isletme icerisinden kimin yetkili
oldugunun belirlenmesi,

- Yetkili bulut servis saglayicisinin belirlenmesi ve

- Bulut servis saglayicist ile iligkilerin yonetimi konusunda, politikalarin ve
iletigim stratejilerinin tanimlanmasi..

2. Seffaflik Eksikligi Riskine Verilen Karsilik

Isletmeler tarafindan kullanilan bilgilerin eksik, hatali ya da yanlis olmasi durumunda,
bulut servis saglayicisinin risk degerlendirmesini yapmak dogru olmayabilir. Bulut servis
saglayicinin operasyonlari ve kontrollerine iliskin fikir edinme zorluklarinin {istesinden
gelmek i¢in isletme yOnetimi, yapilan s6zlesmeden baglayarak gergeklestirilen islemlere kadar
sorgulamalar yapmalidir. Ayrica isletme yonetimi, her bir bulut servis saglayici ile yapilan
sozlesmeye denetim hakki maddesi eklemeye calismalidir. Isletme ydnetimi (tercihen bulut
servis saglayici faaliyetine baglamadan 6nce) bulut servis saglayicinin risk olaylarini nasil ele
alacagim belirlemek icin goriismeler yapmalidir. Isletme ydnetimi; bulut servis saglayicinin
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kontrol ortam1 ve kalitesi hakkinda daha fazla bilgi almak i¢in i¢ denetim fonksiyonunun bir
degerlendirme yapmasini saglayabilir (Shi vd., 2010: 1).

3. Giivenlik, Uyumluluk, Veri Sizintisi ve Veri Yetkisi Risklerine Verilen Karsilik

Isletme faaliyetlerinin yiiriirliikteki yasa ve ydnetmeliklere uygun olarak siirdiiriilmesi
zorunlulugu, veri depolama ve veri isleme kontrol yapilariin mevcut durumunun
incelenmesini gerektirmektedir. S6zlesmede, bulut servis saglayicinin isletme adina uygunluk
ve yasal gerekliliklerin karsilanmasia iliskin sorumluluklar1 agik¢a belirtilmelidir. Ulke
konumuna (yerel veya uluslararasi) iligkin miisteri verileri, sézlesme sartlarinda belirlenmeli
ve verli koruma yasasmma uygunlugu acisindan degerlendirilmelidir. Bulut ¢6ziimiine
gecmeden Once isletme yOnetiminin, isletme verileriyle ilgili yasal sorumluluklarint bilmesi
cok Onemlidir. Ornegin, Almanya'daki verileri kontrol eden Amerika Birlesik Devletleri
merkezli bir bulut servis saglayiciyr ele alirsak; bu bulut servis saglayici, Almanya veri
koruma yasalarina ve Avrupa Birligi veri koruma ve bildirim yasalarina uygun olmalidir.
Ayrica bulut ¢oziimiinde uyumluluk ve veri yetkisi, isletmelerin yiikiimliiliikleri agisindan
bakildiginda tiim islemleri gézden gecirme ihtiyacini artirmaktadir (Ryan, 2013: 2265).

Isletmeler, genel veya hibrit bulut modelini kullanirken verilerinin tam olarak nerede
depolandigin1  kontrol edemezken, bilgilerin igerigini kontrol edebilir. Risk yoOnetimi
perspektifinden bakildiginda, genel veya hibrit bulut ¢éziimlerini kullanan isletmelerin etkin
olarak, veri siniflandirma politikalarina ve siireclerine sahip olmasi kritik oneme sahiptir. Veri
simiflandirma politikalari; hassas kabul edilen ve isletmenin dogrudan kontrolii disinda
kullanilmas1 yasaklanmis bilgi tiirlerini kapsamalidir. Ayrica kurumsal veri tiirlerinin amacina
ve Onemine yonelik, acik¢a iletilmesi ve anlasilmasi saglanmalidir. Veri siniflandirma
politikalar1 (COSO, 2012: 14);

- Yasal, duzenleyici, fikri milkiyet ve giivenlik gereksinimlerini eslestirmek,

- Cesitli veri tiirlerinin hassasiyetini (genel, kisith veya olduk¢a hassas)
belirlemek,

- Veri aktarimu i¢in sifreleme yapmak ve

- Veri erisiminin kimlere verilecegine karar vermek i¢in uygun bilgi ve yetkiye
sahip kisileri belirlemek gibi siireclerle desteklenmelidir.

4. Seffaflik ve Dogrudan Kontrolden Vazge¢me Risklerine Verilen Karsilik

Isletme yonetimi, i¢ kontrol ortaminin tiim yonlerine dogrudan miidahalede bulunabilir
(Baxter vd., 2013: 1271). Genel veya hibrit bulut modellerinde isletme yonetimi, kismi veya
tam olarak kontrolii bulut servis saglayiciya aktarmaktadir. Bulut servis saglayici,
miisterilerinin kontrol gereksinimlerini makro bir bakis acgistyla siirdiirdiigii i¢in miisterileri
ihtiyaclarinin tamamini karsilamasi pek miimkiin degildir. Bulut servis saglayici tarafindan
saglanan bulut ¢éziimiinii ayrintili olarak degerlendirmek ve bulut ¢oziimiine ek kontroller
uygulamak isletme yonetiminin sorumlulugudur. Isletme yonetiminin, bulut servis
saglayicinin inisiyatifine verecegi kontroller hakkinda iyi bir degerlendirme yapmas1 gerekir.
Halka acik bir isletme, finansal tablo beyanlarini etkileyen kontrolleri bulut servis saglayiciya
vermesi durumunda ilave 6nlemler uygulamalidir. Bulut bilisime geg¢is, isletme yonetiminin
ek bir islem ya da uygulama yapmayacagi anlamina gelmemektedir (Shi vd., 2010: 1).
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Bulut ¢6ziimiiniin kontrol ortamin1 korumak, isletme yonetiminin ve anlastigi bulut
servis saglayicinin ortak sorumlulugundadir. Bazi durumlarda, bulut servis saglayict kendi
sorumluluklarindan birkagini bagka bir bulut servis saglayicisina (taseron) devredebilir, bu da
karmagiklik olusmasina sebep olmaktadir. Bu tiir karmasik bir durumun gergeklesmesini
onlemek i¢in, bulut servis saglayici s6zlesmesi her tiirlii alt yiikleniciyi engellemelidir (Shi
vd., 2010: 2). Hibrit veya genel bulut ¢éziimleri kullanan isletmeler, bu ¢éziimlerin kurumun
risk istahiyla uyumlu olup olmadigini belirlemek i¢in bulut servis saglayicinin kontrol
faaliyetlerini degerlendirmelidir. Ayrica isletmeler, bulut servis saglayic1 tarafindan
siirdiiriilen kontrollerin etkinligini periyodik olarak incelemelidir. Sec¢ilen bulut hizmeti
modeline bagli olarak isletmeler ve anlasilan bulut servis saglayici arasindaki kontrol
sorumlulugu; uygulama, teknoloji operasyonlari ve erigsim yonetimi alanlarinda paylasilabilir.

5. Giivenilirlik, Performans ve Yiiksek Etkili Siber Saldirt Risklerine Verilen Karsilik

Isletmelerin, sistem hatas1 ve veri hirsizhg olaylarma yonelik miidahale
prosediirlerinde, bulut servis saglayicinin bu olaylara nasil karsilik verdigi de
degerlendirilmelidir. Bulut servis saglayicinin sistem hatasi veya giivenlik ihlali, birden fazla
kiraciy1 etkilemektedir. Bu tiir olaylar meydana geldiginde bulut servis saglayicinin, her bir
kiracinin sorunlarini ayr1 ayr1 ele alma olasihigr diisiiktiir. Isletme ydnetiminin bulut servis
saglayictya yonelik miidahale plani, gerceklesebilecek en kotlii senaryoya gore
hazirlanmalidir. Asagidaki ornekler, bulut ¢oziimiinde sistem arizasina ve siber saldirilara
yonelik dogal riskleri ve bu riskleri azaltacak kontrolleri agiklamaktadir (COSO, 2012: 15):

- Sistem Arizasi: Herhangi bir bilgi islem ortaminda meydana gelebilecek risk olayidir.
Biiyiik bir sistem arizasiyla birlikte ayn1 anda destege ihtiya¢ duyan birden ¢ok kiraci olmasi
durumunda, Oncelik seviyesi diisiik isletmeler bulut servis saglayicidan etkin bir hizmet
alamayabilir. Sistem arizasi riskini azaltabilecek kontroller;

- Isletme verilerinin kopyalarini saklamak,

- Bulut ¢6ziimii igin baska bir hizmet saglayicinin destek araclarini kullanmak,

- Sistem kullanilabilirligini izlemek i¢in siirecler gelistirmek ve

- Sistem arizalar1 esnasinda yeterli seviyede destek almak i¢in bu durumu
sozlesmede belirtmek seklinde siralanabilir.
- Siber Saldirlar: isletmeler, sistemlerine ydnelik her zaman dogal bir siber saldir1 riski
tagimaktadir. Birden fazla biiyiik isletmenin bulut servis saglayici altyapisinda birlestirilmesi,
bilgisayar korsanlarina daha biiyiik ve daha iyi bir hedef sunmaktadir. Kiiciik ve biiyiik bir
isletme, bulut servis saglayicinin altyapisini paylastigi durumda; kiiciik isletmenin siber
saldirtya ugrama olasiligl, biiyiik isletmenin olasilig ile aymi seviyeye gelmektedir. Siber
saldir1 riskini azaltabilecek kontroller;

- Bulut servis saglayici ¢oziimlerinde 6nemli olmayan verileri barindirmak,

- Bulut ¢oziimlerinde kullanilan veriler {izerinde sifreleme yapmak ve

- Bagka bir bulut servis saglayicinin ¢oziimiinden yararlanmak icin islem
devretme stratejisine sahip olmak seklinde siralanabilir.

Ornegin, ¢ok iyi bilinen bir bulut servis saglayic1 (Amazon veya Google), siber saldirt
nedeniyle hizmet kesintisi veya gilivenlik ihlali yasarsa, bu durum hizli bir sekilde
duyulacaktir. Bulut servis saglayici; sorunun nedeni, tahmini kurtarma siiresi veya olayin
etkisi hakkinda yeterli agiklama ve ¢Ozlimleme yapana kadar bulut servis saglayicinin
miisterisi olan isletmeler bu olaydan etkilenmeseler bile itibar olarak zarar gorecektir.
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6. Yonetmeliklere Uymama Riskine Verilen Karsilik

Isletme yonetiminin, bulut servis saglayici operasyonlarmni etkileyebilecek dis
ortamdaki degisiklikleri izlemesi gerekir. Diizenlemeler veya telekomiinikasyondaki
degisiklikler, bulut bilisim iizerinde 6nemli bir etkiye sahiptir. Stirekli olarak veri gizliligi
alaninda 6nemli yasal degisiklikler beklenmektedir. Cesitli iilkeler, vatandaslarinin kisisel
olarak tanimlanabilir bilgilerinin {ilke sinirlar1 digina taginmasini ve saklanmasini azaltmak
icin koruyucu Onlemler almaktadir. Verileri, bulut servis saglayicisina bagli olarak farkli
iilkelerde depolamak yerine, miisteri isletmenin bulundugu iilke sinirlar1 i¢inde depolamak
gerekir (Armbrust vd., 2010: 55).

7. Satictya Baglh Kalma Riskine Verilen Karsilik

Isletmeler, bulut ¢dziimiinii ne kadar ¢ok kullanirsa ve bulut servis saglayicisinin
islemlerini desteklemek icin ne kadar ¢ok katkida bulunursa, bulut servis saglayicisina o
kadar bagl kalir. Higbir sey sonsuza dek siirmedigi i¢in isletme yoOnetiminin bulut servis
saglayicisini degistirme veya bulut ¢éziimiinii birakma durumunu 6nceden degerlendirmesi
faydali olacaktir (Feng vd., 2011: 76). Ayrica isletme yonetimi ek olarak acil durum plani
gelistirmelidir.

8. Gerekli A¢iklamalar: Yapmama Riskine Verilen Karsilik

Kritik is siireglerini desteklemek i¢in bulut servis saglayicisini kullanan halka agik
sirketler, bulut bilisime yonelik yeni bilgi ve agiklamalara ihtiya¢ duyabilir. Bulut bilisim
¢Ozlimlerinin, is siire¢leri ve risk faktorleri iizerindeki potansiyel etkisi baglaminda,
diizenleyici kamu kurumlarinin; yasal uyumluluk ve seffaflik ilkelerine gore yaptiklar
aciklamalar1 bu siiregleri gozeterek gerceklestirmesi gerekir (Shi vd., 2010: 2).

9. Ust Yonetimin Almasi Gereken Sorumluluklar

Kurumsal risk yonetimi siirecinde bulut bilisim sisteminin faaliyetlerini etkin bir
sekilde yonetmek ve olusabilecek risklere karsilik verebilmek igin {ist yOnetimin
sorumluluklar almasi gerekir. Asagida st yoOnetimin almasi gereken temel bulut
sorumluluklart belirtilmektedir (COSO, 2012: 21):

e Yonetim Kurulu

- Bulut bilisim egilimlerinin farkinda olmak,

- Bulut bilisimin sektore ve isletmenin is modeline etkisini tespit etmek,

- Bulut bilisim hizmetleri gibi bilgi teknolojileri projelerinin farkinda olmak ve
gbzetim altinda tutmak,

- s ve teknoloji stratejisi baglaminda bulut bilisimin avantajlarmi ve risklerini
belirlemek,

- Bulut bilisimin, isletmenin risk istah1 ve kontrol faaliyetleriyle uyumlu
olmasini saglamak i¢in i¢ denetim kaynaklarindan yararlanmak,
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e Yonetim Kurulu Baskani

Kurulusun dis kaynak kullannomina iliskin bakis acisin1 ve politikalarini
tanimlamak,

Bulut bilisimin, isletmenin faaliyetlerini siirdiirdiigii sektor tizerindeki etkisini
anlamak,

Isletmenin bulut bilisimi nerede ve nasil kullanacagini belirlemek,

 Finansal Isler Miidiirii

Finansal raporlamada bulut bilisimin kullanimina iligskin diizenlemeler yapmak,
Bulut bilisim ile toplam maliyetleri ve yatirim getirisini degerlendirmek ve
izlemek,

Bulut bilisimin vergi ve muhasebe islemlerine yonelik avantajlarini tespit
etmek,

Bulut bilisim hizmetlerinin gergeklestirilme siirecinde politikalar ve kontroller
uygulamak,

Bulut servis saglayicilarin mali durumunu degerlendirmek,

» Hukuk Isleri Miidiirii

Isletmede kullanilan bulut bilisim sisteminin yasalara ve diizenlemelere uygun
olmasini saglamak,

Bulut ¢6zlimiinii veya bulut servis saglayicisini etkileyebilecek yeni yasalar1 ve
dizenlemeleri takip ederek planlama yapmak,

Veri siniflandirma siiregleri hakkinda degerlendirme yapmak,

Bulut servis saglayici s6zlesmelerini gbzden gegirerek kurulusun ¢ikarlarini ve
haklarini korumak,

Farkli {ilkelerde yer alan bulut hizmetlerinin kullanilmasiyla ilgili olarak
isletme faaliyetlerinin yasal yargi alani belirlemek,

e Bilisim Kurulu Baskani1

Bulut bilisimin mevcut is stratejilerini ve yeni is firsatlarin1 destekleme
potansiyelini tespit etmek,

Bulut ¢oziimlerinden yararlanmak ve etkinligini artirmak ig¢in genel bir strateji
olusturmak,

Bulut ¢oziimlerinin isletmeye ve mevcut bilgi teknolojisi altyapisina
entegrasyonunu kolaylastirmak,

Isletmenin kurumsal risk ydnetimi sistemine bulut bilisimin dahil edilmesine
yardime1 olmak,

Verilerin kullanicilar1 da dahil olmak iizere bir veri simiflandirma semasi
olusturmak,

Kaynak saglama, kullanici erisim yonetimi ve kullanici degisikligi i¢in bulut
siirecleri olusturmak,

Bulut servis saglayici sdzlesmelerini belirlemek ve uygulamak,

46



Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 31- 52

- Bulut servis saglayic1 ve diger bulut kiract miisterilerin faaliyetlerini takip
etmek,
« I¢ Denetim Mudiirii
- Kontrollerin ve siireglerin bulut servis saglayici ile paylasildigi karma kontrol
ortaminin tasarimini ve etkinligini degerlendirmek icin periyodik denetimler
gerceklestirmek,
- Bulut servis saglayici kontrollerinin etkinligini dogrulamak i¢in bulut servis
saglayicisini denetlemek,
- Veri smiflandirma politikalarina uygunlugu dogrulamak i¢in bulutlarda
bulunan verilerin periyodik olarak denetimlerini gerceklestirmek,
- Bulut servis saglayicisinin maliyetlerini ve bu maliyetlerin sézlesmeye
uygunlugunu denetlemek,
- Bulut bilisimin yonetimini degerlendirmek,
Ust diizey yoneticiler tarafindan yukarida deginilen sorumluluklarin ézverili bir
sekilde yerine getirilmesi, bulut bilisim sisteminin uygulanma siirecinde verimliligin ve
etkinligin artmasina yardimci olacaktirlar.

6. SONUC

Bazi is ¢evreleri, internetin 20. Yiizyilin son on yilinda yaptig1 etki kadar bulut bilisim
sisteminin de isletmelerde farklilik yaratarak ayni etkiyi gdsterecegini diistinmektedir. Bulut
bilisim sistemi, ilerleyen yillarda teknoloji evriminin tarihsel zaman ¢izelgesinde izini
birakacaktir. Bulut bilisim sisteminin benimsenmesi ve kabul edilmesi, son on yilin diger
onemli egilimlerinin (sosyal ag siteleri, sanal perakendecilik vb.) popiilaritesi ve kullanimt ile
baglantilidir. Bu baglanti ortaminda insanlarin ve tesislerin goriilmemesine ragmen bilisim
sistemlerine; iletisimi kolaylagtirmasi, bilgileri depolamasi ve islerin hizli bir sekilde
yapilmasini saglamasi bakimindan biiyiik 6l¢iide giivenilmektedir.

15 yil 6ncesine kadar merkezi islem birimleri, bilgisayarlar1 isletmenin gorsel vitrinini
olusturacak sekilde konumlandirmakta ve iist diizey yoneticiler bu birimleri kontrol ederken
fiziksel giivenlik Onlemlerini, veri merkezlerinin biylikliglini ve kullanilan ekipman
miktarini belirterek kendilerine prestij saglamaktaydilar. O dénemin {iist diizey yOneticileri,
isletme bilgi varliklarinin, kolayca dogrulanabilen ve iyi korunan veri depolarinda
saklandigindan kusku duymuyorlardi. Giinlimiizde mevcut bulut bilisim teknolojisiyle birlikte
geemis ve yeni nesil list diizey yoneticiler, merkezi islem birimlerini gezmeden ve isletmenin
bilgi varliklarmin tam konumu hakkinda detayli bilgi sahibi olmadan ¢ok daha ucuz bir
teknoloji kullanma firsat1 yakalamaktadir.

Bulut bilisimin kendine 6zgili yonleri, kurumsal risk yonetimi programlari i¢in yeni
zorluklar olusturabilir. Bulut bilisim sisteminin benimsenmesi, mevcut ya da tahmin edilen
riskler gergeklestiginde isletme ve isletme yoOnetiminin ne kadar etkilenecegine
odaklanmaktadir. Bulut bilisim sisteminin, igletmelerin bagina gelebilecek olumsuz olaylardan
(su¢ eylemleri, insan hatasi, Ongoriilemeyen kazalar ve kesintiler vb.) kesin olarak
kaginmasin1 saglayacagi yoniindeki diisiince dogru degildir. Bulut bilisim programinin
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etkinligi; risklere karsilik verme stratejileriyle birlikte gergceklesmesi muhtemel risklerin
dogru bir sekilde analiz edilmesine baglidir. Boylece isletme yonetimi, COSO kurumsal risk
yonetimi ¢ergevesinden yararlanarak, her bir bulut ¢éziimiiniin gerektirdigi riskler ve risk
yanitlar1 evrenini belirlemede etkili ve tutarli bir yaklagima sahip olacaktir.

Bulut bilisim sistemi, COSO kurumsal risk yonetimi cercevesi paralelinde gerekli
onlem ve kontrollere uygun olarak kullanildiginda isletmelere teknoloji odakli kurumsal risk
yonetimi slrecinde; maliyet, islem takibi, verimlilik, islem hizi, kaynak kullanimi, bilgi
kapasitesi, siirdiirebilirlik ve bilgi paylasimi gibi ¢ok sayida alanda avantaj saglayabilir. Ust
diizey yoneticiler, bulut bilisim ile ilgili risklerin ve diger sorunlarin farkinda olarak,
muhtemelen gelecegin en popiiler bilgi islem modeli haline gelecek olan bu dinamik ve
gelisen ortamda risklerini yOnetirken, isletmelerinin hedeflerine ulagma olasiliklarini
artiracaklardir. Bulut bilisim sisteminin giincel bir teknoloji alant olmasi ve kurumsal risk
yonetimi ile bagdastirilmasi bakimindan literatiire katki saglayacagi diisiiniilmektedir. Bu
calismanin, benzer ya da daha kapsamli ¢alismalara 6rnek teskil ederek farkli alanlarda da
kullanilabilecegi 6ngoriilmektedir.

KAYNAKLAR

Abdelrafe, E. — Burairah, H. — Samy, A. — Khalid, K. — Mohamed, D. — Selamat, A. — Rashed,
A. (2016), “A New Conceptual Framework Modelling for Cloud Computing Risk
Management in Banking Organizations”, International Journal of Grid and Distributed
Computing, 9(9), pp. 137-154.

Ali, M. - Khan, S.U. - Vasilakos, A. V. (2015), “Security in Cloud Computing: Opportunities
and Challenges’, Information Sciences, 305(3), pp. 357-383.

Akbaba, A. (2019), “Bulut Muhasebe ve Isletmelerde Uygulanmasi”, Muhasebe ve
Finansman Dergisi, 82(21), ss. 21-40.

Armbrust, M. - Fox, A. - Griffith, R. - Joseph, A. D. - Katz, R. - Konwinski, A. - Lee, G. -
Patterson, D. - Rabkin, A. - Stoica, |. - Zaharia, M. (2010), “A View of Cloud
Computing”, ACM Communications, 53, pp. 50-58.

Baxter, R. - Bedard, J. - Hoitash, R. - Yezegel, A. (2013), “Enterprise Risk Management
Program Quality: Determinants, Value Relevance, and The Financial Crisis”,
Contemporary Accounting Research, 30(4), pp. 1264-1295.

Carlyle, A. G. - Harrell, S. L. - Smith, P. M. (2010), “Cost-effective HPC: The Community or
The Cloud?”, Cloud Computing technology and science, IEEE Second International
Conference, pp. 169-176.

Ciger, A. - Kinay, B. (2018), “Bagimsiz Denetim Firmalarinin Bulut Bilisim Uygulamalarini

Benimseme Diizeylerine Yénelik Nitel Bir Arastirma: Antalya 1li Ornegi”, Muhasebe
Bilim Diinyas1 Dergisi, 20(3), ss. 629-649.

48



Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 31- 52

Chang, V. - Kuo, Y. H. - Ramachandran, M. (2016), “Cloud Computing Adoption
Framework: A Security Framework for Business Clouds”, Future Generation
Computer Systems, 57(1), pp. 24-41.

Christodorescu, M. - Sailer, R. - Schales, D. L. — Sgandurra, D. — Zamboni, D. (2009), “Cloud
Security is not (just) Virtualization Security: A Short Chapter”, Proceedings of the
2009 ACM Workshop on Cloud Computing Security, pp. 97-102.

Coso, (2012), “Enterprise Risk Management for Cloud Computing”, Committee of
Sponsoring Organizations of The Treadway Commission (COSO), New York.

Desender, K. A. (2007) “On The Determinants of Enterprise Risk Management
Implementation”, SSRN Electronic Journal, pp. 1-26.

Erdem, B. (2020), “Bulut Bilisim Uygulama Maliyetlerinin, Miisteri Isletmeler Tarafindan
Muhasebelestirilmesi”, Muhasebe ve Denctime Bakis, ss. 233-252.

Feng, D. G. - Zhang, M. - Zhang, Y. (2011), “Study on Cloud Computing Security”, Journal
of Software, 22(1), pp. 71-83.

Grace, M. F. - Leverty J. T. - Phillips, R. D. - Shimpi, P. (2015), “The Value of Investing in
Enterprise Risk Management”, The Journal of Risk and Insurence, 82(2), pp. 289-316.

Khan, A. - Yan, X. - Tao, S. - Anerousis, N. (2012), “Workload Characterization and
Prediction in The Cloud: A Multiple Time Series Approach”, Network Operations and
Management Symposium (NOMS), pp. 1287-1294.

Krutz, R. L. - Vines, R. D. (2010), Cloud Security: A Comprehensive Guide to Secure Cloud
Computing, Indianapolis: Wiley Publishing.

Malik, M. - Zaman, M. - Buckby, S. (2020), “Enterprise Risk Management and Firm
Performance: Role of the Risk Committee”, Journal of Contemporary Accounting and
Economics, 16, pp. 1-20.

Mansour, N. (2016), “Adaptive Data Replication Strategy in Cloud Computing for
Performance Improvement”, Frontiers of Computer Science, 10(5), pp. 925-935.

Marsh, M. “Kurumsal Risk Yonetimi: Risk Yonetiminde Daha Stratejik Yaklasim

Arayiglar”, Http://www.Marsh.Com.Tr/Documents/Press_Release ERM.Pdf,
(23/04/2021).
Mell, P. - Grance, T. “The NIST Definition of Cloud Computing”,

http://csrc.nist.gov/publications/PubsSPs.html#800-145, (13.08.2021).

Mulia, W. D. - Sehgal, N. - Sohoni, S. - Acken, J. M. - Stanberry, C. L. - Fritz, D. J. (2013),
“Cloud Workload Characterization”, IETE Technical Review, 30(5), pp. 382-397.

49


http://csrc.nist.gov/publications/PubsSPs.html#800-145

The Journal of Accounting and Finance- January 2022 (93): 31- 52

Oriol, J. F. — Guitart, J. “Introducing Risk Management into Cloud Computing”,
https://upcommons.upc.edu/bitstream/handle/2117/15944/Fito.pdf?sequence=1,
(26.11.2021).

Oscar, R. - Daniel, M. - Eduardo, F. M. (2015), “Empirical Evaluation of A Cloud Computing
Information  Security Governance Framework”, Information and Software
Technology, 58(2), pp. 44-57.

Ozyigit, Hiiseyin (2021), Bagimsiz Denetim Odakli Kurumsal Risk Yonetimi Sisteminin
Olusturulmasi: Isletmelere Yonelik Model Onerisi, Gazi Kitabevi, Ankara.

PwC, (2004), “7th Annual Global CEO Survey Managing Risk: An Assessment of CEO
Preparedness”, New York.

Ramgovind, S. - Eloff, M. M., - Smith, E. (2010), “The Management of Security in Cloud
Computing”, Information Security for South Africa (ISSA), Sandton, South Africa,

pp. 1-7.

Rasheed, H. (2014), “Data and Infrastructure Security Auditing in Cloud Computing
Environments”, International Journal of Information Management, 34(3), pp. 364-368.

Ryan, M. D. (2013), “Cloud Computing Security: The Scientific Challenge, and A Survey of
Solutions”, The Journal of Systems and Software, 86(9), pp. 2263-2268.

Samer, A. - Mufleh, A. - Wa’el, H. (2017), “Implementing Risk Management Processes into a
Cloud Computing Environment”, International Journal of Web Portals, 9(1), pp. 1-12.

Shi, Y. - Meng X. — Zhao, J. - Hu X. - Liu B. - Wang H. (2010), “Benchmarking Cloud-Based
Data Management Systems”, In: Proceedings of the 2nd International CIKM
Workshop on Cloud Data Management, pp. 1-8.

Shigeaki, T. - Manami, H. — Motoi, I. — Hiroyuki, S. — Atsushi, K. (2011), “Risk Management
on the Security Problem in Cloud Computing”, First ACIS/JNU International
Conference on Computers, Networks, Systems, and Industrial Engineering, pp. 1-6.

Xiang, Y. - Martino, B. D. - Wang, G. L. (2015), “Cloud Computing: Security, Privacy and
Practice”, Future Generation Computer Systems, 52(11), pp. 59-60.

Yao, Z. Q. - Xiong, J. B. - Ma, J. F. (2013), “Access Control Requirements for Structured
Document in Cloud Computing”, International Journal of Grid and Utility Computing,
4(2), pp. 95-102.

Yavuz, Selahattin - Ozyigit, Hiiseyin (2018), “Kurumsal Risk Yonetimi ve Firma

Performansi: Bankacilik Sektoriine Yonelik Bir Arastirma”, 1. Uluslararasi Bankacilik
Kongresi, ss. 769-778.

50


https://upcommons.upc.edu/bitstream/handle/2117/15944/Fito.pdf?sequence=1

Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 31- 52

Zhu, X.D. - Li, H. - Li, F.H. (2013), “Privacy-Preserving Logistic Regression Outsourcing in
Cloud Computing”, International Journal of Grid and Utility Computing, 4(2), pp.
144-150.

https://www?2.deloitte.com/global/en.html (14.08.2021).

51



The Journal of Accounting and Finance- January 2022 (93): 31- 52

52



Muhasebe ve Finansman Dergisi - Ocak 2022 (93): 53-74

ISSN: 2146-3042
DOI: 10.25095/mufad.978282

Covid-19 Pandemisinde Gida ve Icecek Sektoriindeki Isletmelerin
Finansal Performansinin TOPSIS Yéntemiyle Incelenmesi: BIST
Ornegi

Fatih Coskun ERTAS**
Aslihan YETIM***

OZET

Bu ¢alismada Borsa Istanbul’ da islem goren gida ve icecek sektoriinde faaliyet gisteren 20 isletmenin finansal
performanslar: incelenmistir. Bu calismanin amact COVID-19 pandemisinde gida ve icecek sektoriindeki isletmelerin
finansal performansimi onceki donemler ile karsilastirarak incelemektir. COVID-19 kiiresel salginimin bu isletmelerin
finansal performansina olumlu yonde etki etmis olabilecegi diistincesinden hareketle pandemi dncesi ve sonrasi finansal
performans karsilastirmast yapimustir. Calismada 2019 1. ¢eyrek — 2021 1. ¢eyrek arasindaki 9 donemi kapsayan bir
karsilastirma yapimistir. Isletmelerin finansal performanst incelenirken TOPSIS yontemi kullanilmig ve kriter olarak likidite,
faaliyet, mali yapi ve karlilik oranlarindan olusan 16 finansal oran kullamilmistir. Calismanin sonucunda pandemi siirecini
kapsayan donemlerden 2020 yili 4. ¢eyrek donemi birinci sirada, 2020 yuli 3. ¢eyrek donemi ise dordiincii sirada yer almistir.

Anahtar Kelimeler: COVID-19, Pandemi, Koronaviriis, TOPSIS, Finansal Performans.
JEL Smiflandirmasi: C44, GOO.

Investigation of Financial Performance of Businesses in the Food and Beverage
Sector in the Covid-19 Pandemic with TOPSIS Method: BIST Example

ABSTRACT

In this study, the financial performances of 20 companies operating in the food and beverage sector traded in Borsa
Istanbul were examined. The aim of this study is to examine the financial performance of businesses in the food and beverage
sector in the COVID-19 pandemic by comparing it with previous periods. Considering that the COVID-19 global epidemic
may have had a positive impact on the financial performance of these businesses, a comparison of financial performance
before and after the pandemic was made. In the study, a comparison was made covering 9 periods between the 1st quarter of
2019 and the 1st quarter of 2021. While examining the financial performance of the enterprises, the TOPSIS method was
used and 16 financial ratios consisting of liquidity, activity, financial structure and profitability ratios were used as criteria.
As a result of the study, from the periods covering the pandemic process, the 4th quarter of 2020 ranked first, and the 3rd
quarter of 2020 ranked fourth.

Keywords: COVID-19, Pandemic, Coronavirus, TOPSIS, Financial Performance.
JEI Classification: C44, G0O.

* Makale Gonderim Tarihi: 03.08.2021, Makale Kabul Tarihi: 05.10.2021, Makale Tiirii: Nicel Analiz

** Prof. Dr., Atatiirk Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, fatihcoskun.ertas@atauni.edu.tr, ORCID:
0000-0002-2632-9694.

*** Ars. Gor., Atatiirk Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, aslihan.yetim@atauni.edu.tr, ORCID:
0000-0003-0996-0035.

53


mailto:aslihan.yetim@atauni.edu.tr

The Journal of Accounting and Finance- January 2022 (93): 53-74

1. GIRIS

2019 yilinin son giinlerinden itibaren diinyay1 etkisi altina alan ve kiiresel bir salgina
dontisen COVID-19 viriisii saglik, sosyal hayat ve ekonomi gibi pek ¢ok alanda olumsuz
etkilere neden olmustur. Tiirkiye’ de 11 Mart 2020 tarihinde ilk vakanin goriilmesi ile birlikte
vaka sayilar1 her gecen giin katlanarak artmustir. Ayn1 tarihte Diinya Saglik Orgiitii tarafindan
COVID-19 salgimin kiiresel bir salgin oldugu ilan edilmistir.

Bu siirecte diinya genelinde oldugu gibi Tirkiye’de de birtakim tedbirler ve
kisitlamalar uygulanmaya baglamistir. Sokaga ¢ikma yasaklari, bazi is yerlerinin kapatilmast
gibi tedbirler sosyal hayatin yaninda ekonomik hayat1 da olumsuz etkilemistir. Ancak bazi
sektorlerin salgin ile baglayan kisitlamalar siirecinde faaliyetlerini siirdiiriiyor olmasi, salginin
bu sektorlere olumlu sekilde yansidigini diisiindiirmiistiir. Bu siire¢, 6zellikle marketlerin
sokaga ¢ikma yasaklarmin oldugu giinlerde satislarina devam etmelerini ve hatta satiglarinin
artmasini saglamistir. Buna bagli olarak gida ve igecek sektoriinde faaliyet gosteren
isletmelerin bu durumdan olumlu etkilenebilecegi dngdriilmiistiir. Dolayisiyla Borsa Istanbul
(BIST)’ da islem goren gida ve icecek sektoriinde faaliyet gosteren bu isletmelerin finansal
performansini artirmig olmasi beklenmektedir. Bu calismada gida ve icecek sektoriinde
faaliyet gosteren isletmelerin pandeminin basladigi 2020 yili 2. ¢eyrek doneminden itibaren
finansal performanslar1 TOPSIS yontemi kullanilarak incelenmistir. Bu yontem uygulanirken
pandemi Oncesi ve sonrast olacak sekilde karsilastirma yapilmak istenmis ve calismaya dahil
edilen donemler 2019 yili 1. ¢eyrek — 2021 yili 1. ¢eyrek arasinda yer alan tiger aylik ara
donem finansal raporlar1 dikkate alinarak 9 donem seklinde belirlenmistir.

Finansal performans olgtimiinde kullanilan ¢ok kriterli karar verme teknikleri birbiri
ile ¢elisen pek cok faktdriin bir arada kullanilarak analizin tek bir gostergeye indirgenmesini
saglamaktadir. Analizi yapilmak istenen durumun en ideal sonucunu ortaya koymak TOPSIS
yonteminin temel mantiZin1 olusturmaktadir. Bir isletmenin finansal performansinin ortaya
konulmasinda en 6nemli gosterge, isletmelerin finansal raporlarinda agiklamis olduklari
finansal veriler ve bu veriler ile olusturulan finansal oranlardir. Bu ¢alismada 16 finansal oran
kullanilmistir. Bunlar likidite, mali yapi, faaliyet ve karlhilik oranlaridir. Literatiirde yer alan
caligmalar incelendiginde gida ve igecek sektoriinde faaliyet gosteren isletmelerin finansal
performansinin  TOPSIS  yontemi uygulanarak siralandigi herhangi bir calismaya
rastlanmamistir. Dolayisiyla bu calismada kullanilan yontem ve ¢alismanin amaci bakimindan
literatiire katki saglayacag diisiintilmektedir.

Bu ¢alismada ilk olarak COVID-19 hakkinda agiklayici bilgilere yer verilmis daha
sonra literatiirde yer alan ilgili ¢calismalara yonelik bilgiler sunulmustur. Sonraki boliimlerde
calismada kullanilan veriler ve analiz yontemi hakkinda detayli bilgiler verilmis, analizin
uygulama sonuglarina dair detaylar paylagilmistir. Son olarak TOPSIS yontemi kullanilarak
yapilan inceleme aragtirmasinin sonuglarina yer verilmistir.
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2. COVID-19 DONEMI iLE iLGIiLi GENEL BiLGILER!

Yeni tip Koronaviriis (COVID-19) hastaligi 2019 yilinin Aralik ayinin sonlarina dogru
Cin’in Wuhan kentinde ortaya ¢ikmustir. Solunum yolu rahatsizliklarina neden olan bu
hastalik tiirii 13 Ocak 2020 tarihinde viriis olarak tanimlanmistir. COVID-19 hastaligi Cin’in
cesitli  eyaletlerine yayillmasindan sonra tim diinyayr etkisi altina  almistir
(covid19.saglik.gov.tr, 23.07.2021). Hastaliga yakalanan kisilerin Cin’ de bulunan Huanan
Deniz Uriinleri Pazari’ n1 ziyaret ettikleri tespit edilmis ve uzmanlar tarafindan yapilan
arastirma ile yarasalardan insanlara bulagsan ve mutasyona ugramis koronaviriis tiirii olan bir
viriis oldugu tespit edilmistir (hastane.hacettepe.edu.tr,23.07.2021). Boylece Cin’de bulunan
deniz iiriinleri pazar1 kapatilmistir. 11 Ocak 2020 tarihinde Cin’de ilk 6liim gerceklesmis ve
devam eden siirecte tilkeler birbiri ardina yaptiklar1 agiklamalarda hastaliga yakalananlar ve
yasanan Oliim haberlerini bildirmislerdir. 11 Subat 2020 tarihinde Diinya Saglik Orgiitii
tarafindan yeni tip koronaviriis hastaligiin ismini ‘‘COVID-19”’ olarak duyurulmustur. Mart
2020 itibariyla hastalik Iran, italya, Fransa gibi iilkeleri 6nemli derecede etkilemistir
(medyascope.tv, 23.07.2021).

Tiirkiye’ de salgina iliskin ilk vaka 10 Mart’1, 11 Mart’a baglayan gece Saglik Bakani
Prof. Dr. Fahrettin KOCA tarafindan yapilan agiklama ile bildirilmistir. 11 Mart’ta Diinya
Saghk Orgiitii tarafindan yapilan agiklamada COVID-19 salgini pandemi olarak ilan
edilmistir. Pandemi ilan edildiginde vaka sayist 118 bini agmis, 4.291 kisi koronaviriisten
hayatin1 kaybetmis ve 114 iilkede vakaya rastlanmistir. Tiirkiye’de ise ilk vakanin
goriilmesinin ardindan 12 Mart 2020 tarihinde bir dizi onlemler alinmistir. Tiim okullarda
egitime ara verilmis, seyahatler kisitlanmis, toplu etkinlikler iptal edilmis, iiniversite
egitimine ara verilmistir (www.dw.com/tr, 23.07.2021). Devam eden siirecte alinan tedbirler
asagida siralanmistir:

- 15 Mart 2020 tarihinde eglence mekanlariin kapatildig: duyurulmustur.

- 22 Mart 2020 tarihinde kamu calisanlarinin ¢alisma saatleri esnetilmistir.

- 23 Mart 2020 tarihinde marketlerin ¢alisma saatleri 09:00 — 21:00 olarak diizenlenmis ve
tiim egitim kurumlar1 i¢in uzaktan egitim donemi baglatilmistir.

- 10 Nisan 2020 tarihinde 30 biyiiksehir ve Zonguldak ili i¢in hafta sonu sokaga ¢ikma yasagi
ilan edilmistir.

- 17 Nisan 2020 tarihinde ikinci kez hafta sonu yasagi ilan edilmistir.

- 23 Nisan 2020 tarihinde resmi tatil ile birlikte 4 giinliik tiglincii kez sokaga ¢ikma yasagi ilan
edilmistir.

- 4 Mayis 2020 tarihinde salgin tedbirleri esnetilmis Oncelikle seyahat yasagi kaldirilmis,
kuaforlerin ve berberlerin agilmasina miisaade edilmistir.

- 8 Mayis 2020 tarihinde hafta sonu i¢in sokaga ¢ikma yasagi ilan edilmistir.

- 23 Mayis 2020 tarihinde Ramazan Bayramu ile birlikte 4 giinliik sokaga ¢ikma yasagi ilan
edilmistir (Glingor, 2020: 830-836).

- 28 Mayis’ tan itibaren tedbirler kademeli olarak esnetilmistir.

- 20 Kasim 2020 tarihinde tekrar hafta sonu sokaga ¢ikma yasagi uygulamasi ilan edilmis ve
kisitlamalar tekrar artirllmaya baglamistir.

! Diinyay1 saran COVID-19 (Koronaviriis) salgmm ile ilgili bu baglik altinda yer alan giincel bilgiler ve
aciklamalar internet kaynagi kullanilarak hazirlanmistir.
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- 1 Aralik 2020 tarihinde hafta i¢i her giin 21:00 ile 05:00 saatleri arasinda hafta sonlar1 ise
tamamen sokaga c¢ikma yasagi ilan edilmistir. AVM’lere giriste HES kodu uygulamasi
baslamistir. Restoranlarin paket servisi yapabilecegi belirtilmis ve sokaga ¢ikma kisitlamasi
31 Aralik Persembe giiniine kadar uygulanmistir.

- 1 Mart 2021 itibariyle tekrar kademeli normallesme siireci baglatilmistir.

- 29 Mart 2021 tarihinde ramazan ay1 boyunca belli saatlerde sokaga ¢ikma yasagi ilan
edilmistir.

- 13 Nisan 2021 tarihinde hafta i¢i kisitlama saatleri 19:00-05:00 saatlerinde olacak sekilde
giincellenmistir.

- 21 Nisan 2021 tarihinde 22 Nisan aksamindan baslamak {izere 26 Nisan Pazartesi giinii
sabah 05:00’ e kadar sokaga ¢ikma yasagi ilan edilmistir.

- 26 Nisan 2021 tarihinde alinan karar ile 29 Nisan aksami 19:00° da baslamak tizere 17
Mayis Pazartesi saat 05:00° a kadar tam zamanli sokaga ¢ikma yasagi ilan edilmistir.

- 17 Mayis — 1 Haziran arasinda kademeli normallesme karari alinmig, 1 Temmuz’dan
itibaren normallesme seviyesi artirilmistir (www.dtr-ihk.de/tr, 23.07.2021).

COVID-19 siirecinde genel tedbirlerin yaninda 18 Mart 2020 tarihinde ‘‘Ekonomik
Istikrar Kalkan1>’ ad1 verilen ekonomik paket aciklanarak bir takim ekonomik tedbirler de
alinmistir.

2020 yilinda diinya genelindeki kiiresel Gayrisafi Yurt I¢i Hasila (GSYIH), COVID-
19 pandemisi nedeniyle %6,7 azalmistir. 2021 yili igin ongoriilen GSYIH ise %S5,6’dir
(www.statista.com, 23.07.2021). Tiirkiye'nin GSYIH biiyiime oram1 2020 yilinda %1,8’dir
(data.worldbank.org, 23.07.2021). 2021 yil1 igin &ngdriilen GSYIH biiyiime oran1 ise %6 dir
(www.imf.org/en/Countries/TUR, 23.07.2021).

3. LITERATUR TARAMASI

Literatiir incelendiginde bir¢ok ¢alismada COVID-19 siirecinin ¢esitli isletme gruplar
tizerindeki finansal etkileri arastinnlmistir. Kehribar vd. (2021), Levent (2020), Seker (2020)
calismalarinda gida ve igecek sektoriinii ele almiglardir. Tablo 1’de literatiirde yer alan
calismalar ile ilgili detayl1 bilgiler verilmistir.

Tablo 1. Literatiir Taramasi

Yazarlar
/Yaymn Donem Ulke/Isletme Yontem Sonuc¢
Yih
COVID-19'un  enerji  endiistrisindeki
Mengyao . S
kurumsal performans iizerindeki etkisini
Fuve Cin / Enerji Regresyon incelemeyi amaglayan ¢alismada serefiye
Huayu 2014-2020 | S0e Analizi igin DID | [1C 6MeY abac ayan catsmaca sereiy
Endiistrisi . deger  dusiikligli  olan  sirketlerin
Shen modeli . o e 1 .
(2020) pandemiden daha giigli bir sekilde

etkilendigi sonucuna ulagilmistir.

COVID 19’un BIST sektor getirileri

Yunus 02.01.2018- | Tiirkiye / BIST Olay Etiidii tizerindeki etkisinin aragtirtldigi calismada

Kilig N : N . endekslerin negatif getirileri turizm ve

(2020) 30.04.2020 | sektor endeksleri | Yontemi pozitif getirileri ise ticaret sektoriinde
olmustur.

Emrah Mart — Tiirkiye / BIST 30 | Olay Calismas1 | COVID-19’un Tiirkiye’deki pay
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Keles
(2020)

Nisan 2020

endeksinde yer

alan paylar

Yontemi

piyasasina olan genel ve sanayi bazl
etkilerinin arastirildigi calismada sonug
olarak vaka, Olim ve tedbir hareketleri
pay piyasasini istatiksel olarak anlamli
tepkiler vermesine neden oldugu tespit
edilmigtir. 100. ve 1.000. vaka, 1.000.
6lim haberlerine pay piyasast negatif

tepki verdigi tespit edilmistir.

Ciineyd
Ebrar
Levent
(2020)

10.01.2020-
29.05.2020

Tiirkiye / BIST
XGIDA Endeksi

Trend Analizi

COVID 19 siirecinde gida iriinlerine olan

asir1  talebin finansal piyasalara olan
calismada BIST

karsisinda XGIDA

etkisinin arastirildigt
referans endeksleri
endeksinin diger endekslerden daha iyi
sonucuna

performans gosterdigi

ulasilmistir.

Hakan
CAVLAK
(2020)

2020 ikinci
Ceyrek Ara
Raporu

Tiirkiye / BIST
100 Sirketleri

Icerik Analizi

Yontemi

COVID-19’un finansal raporlar iizerinde
olusturdugu etkinin arastirildigi ¢calismada
isletmelerin ~ COVID-19  ile ilgili
degerlendirmelerinin en ¢ok raporlama
doneminden sonraki olaylar dipnotunda
yer aldig

COVID-19 ile ilgili en detayli bilginin

tespit edilmigtir.  Ayrica
bankalarin finansal tablolarinda yer aldigi

tespit edilmistir.

Yasin
SEKER
(2020)

10 Mart
2020

Tiirkiye / BIST
kurumsal yonetim
endeksinde
(XKURY) yer

alan 40 isletme

Olay Caligmasi

Yontemi

COVID 19’un BIST kurumsal ydnetim
endeksinde yer alan girketlerin getirilerine

olan etkisinin arastirildigi  calismada

yaklastk  olarak  yarisinda  birikmis

ortalama anormal getiri degerlerinin

negatif ve istatistiksel olarak anlamli

oldugu sonucuna ulagilmistir.
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COVID-19’un BIST 100 sirketlerinin

mali tablolarmma etkisinin arastirildig:

calismada enerji, imalat, toptan ve
perakende sektorlerinde likidite
oranlarinda iyilesme varken diger
) ] o sektorlerde bu iyilegsmenin
Zekeriya Ocak-Haziran | Tirkiye / Oran Analizi
] ) gerceklesmedigi ve bozulma oldugu
Demir 2019/ Ocak — | BIST 100 Yontemi /Excel
. . tespit edilmistir. Dénem karlari, enerji,
(2020) Haziran 2020 | Sirketleri Ile B
teknoloji, toptan ve  perakende
sektoriiniin  disinda kalan sektorlerde
diistiigii, ticari bor¢ 6deme ve alacak
tahsil siireleri teknoloji sektorii disinda
kalan  sektorlerde uzadigi tespit
edilmigtir.
COVID-19’un  Pakistan’da  faaliyet
gbsteren 184 Mikro ve Kiigiik Olgekli
. Kar Topu Isletme {izerindeki etkisinin arastirildig
Mohsin i )
] Pakistan / 184 | Ornekleme caligmada  sonu¢  olarak  katilan
Shaf, 9 Nisan 2020 . .
) ) adet Mikro ve | Teknigi ile Veri isletmelerin - ¢ogunun ciddi  sekilde
Junrong Liu, | —21 Nisan .
) Kiigiik Olgekli | Toplama / Anket etkilendigi ve digerlerinin yani sira
Wenju Ren 2020 . ) )
(2020) Isletmeler /Betimsel Analiz finansal, tedarik =zinciri aksamalari,
Yaklagimi talep azalmasi, satiglarda ve karda
azalma gibi g¢esitli sorunlarla kars
karstya olduklari tespit edilmistir.
COVID-19’un BIST 30 endeksinde yer
Gokhan . . .
o alan hisse senetlerine olan etkisinin
Sénmezler Tiirkiye / Lojistik
, ] | arastirlldigr calismada 8 adet hisse
ve Ismail 11 Mart 2020 | BIST 30 Hisse | Regresyon Analizi
. senedinin %61,5 dogrulukla kaybeden,
Orgun —2019 sonu Senetleri ve Karigiklik ) o
16 adet hisse senedinin ise %94,1
Giindiiz Piyasast Matrisi yontemi
dogrulukla kazanan oldugu tespit
(2021)
edilmigtir.
Omer Tiirkiye / COVID-19 doneminde gida
Kehribar, BIST Gida, ) isletmelerinin ~ performansina  olan
. Entropi ve
Ferhat 11.03.2020— Icecek etkisinin incelendigi calismada en iyi
] ) MAIRCA
Karademir 31.12.2020 Endeksinde performansin ~ FRIGO, en  koti
yontemleri
ve Samet (XGIDA) yer performansin ise TKURU isletmesinin
Evci (2021) alan igletmeler gosterdigi tespit edilmistir.
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Tiirkiye’de faaliyet gosteren geleneksel
ve katilim bankalarinin COVID-19’dan

etkilenmesinin aragtirildigt ¢aligmada

Tiirkiye / 6
Ocak 2019- katilim bankalariin geleneksel
Duygu . adet katilim ) ]
Haziran 2020 Wilcoxon T testi bankalardan daha dayanikli oldugu gibi
Arslantiirk bankasi, 14 )
(alt1 aylik Y ontemi bir sonuca ulagilamayacagi tespit
Collii (2021) adet mevduat
donemler) edilmistir. Ayrica alinan 6nlemler bu
bankas1
bankalara yonelik etkisinin  siurl
diizeyde kalmasina yol agtig1 sonucuna
ulagilmustir.
COVID-19’un bilisim sektori
Turan
. Tirkiye / sirketlerinin finansal performanst
ONDES ve CRITIC-EDAS
2020 BIST Bilisim ) iizerindeki etkisini ortaya konulmasini
Tuba ¢ok kriterli karar
. iicceyrek sektorii amaglayan  c¢alismanin  sonucunda
OZKAN verme yontemleri
(2021) sirketleri PAPIL isletmesinin iiggeyrekte de ilk ti¢
sirada yer aldigi tespit edilmistir.
COVID-19’un etkilerinin  havayolu
sirketleri tizerindeki etkisinin
arastirildigt  ¢alismada COVID-19’un
Metin Saban akaryakit maliyetlerini olumlu olarak
Karsilastirmali o
ve Oguzhan Tiirkiye / Tirk ) etkiledigi, kargo ve posta kalemlerinin
2019-2020 Analiz — Oran
Trabzon Hava Yollar o olumsuz etkilenmedigi, 0z
Analizi
(2021) kaynaklarinin azaldigi, salgin
doneminde zarar olustugu, likidite
sorunu oldugu ve riskli olarak finanse
edildigi sonucuna ulasiimistir.
Calismada COVID-19’un gicli
) performansa sahip olan igletmeler igin
Tirkiye /
konjonktiirel dalgalanmalardan daha az
Osman BIST IDOCRIW ve
etkilendikleri diisiincesinden hareketle
PALA 2019-2020 ulastirma MARCOS
) ulagtirma sektorii  {izerinde yapilan
(2021) endeksinde yer | yaklagimlari

alan isletmeler

inceleme neticesinde giiglii performans
ile kriz ortamina girmenin etkisi ortaya

konulmustur.

Literatiirde yer alan ilgili calismalarda COVID-19’un isletmeler ve piyasalar
tizerindeki etkilerinin incelendigi tespit edilmistir. Kehribar vd. (2021) ve Levent (2020)
calismalarini gida ve icecek sektoriine yonelik olarak gergeklestirmislerdir. Levent (2020)’in
calismasinda gida ve i¢ecek sektoriiniin COVID-19 pandemisinden olumlu olarak etkilenmis
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olabilecegi diisiincesi ile hareket edilmis ve sonu¢ olarak XGIDA endeksinin daha iyi bir
performans ortaya koydugu tespit edilmistir. Literatiirde yer alan ¢aligmalarda oldugu gibi bu
calismada da gida ve igecek sektoriiniin pandemiden olumlu olarak etkilendigi diisiincesi ile
finansal performans incelemesi yapilmistir. Literatiirden farkli olarak bu c¢alismada pandemi
oncesi ve sonrasi donemler karsilastirilmistir.

4. VERI SETi VE YONTEM

Bu calisma, Borsa Istanbul’ da islem goren gida ve icecek sektdriinde faaliyet gdsteren
30 isletme arasindan finansal tablolarina ¢aligmaya dahil edilen donemler itibariyla
erigilebilen 20 isletmenin COVID-19 donemindeki finansal performanslarini incelemek amact
tasimaktadir. Bu amag¢ dogrultusunda ¢alisma 2019 yili 1. g¢eyrek ve 2021 yili 1. ¢eyrek
arasindaki licer aylik ara dénem finansal raporlama doénemlerini kapsamaktadir. Calismada
toplamda 9 ara doneme ait veri bulunmaktadir. Ayrica c¢alismada 16 finansal oran
kullanilmigtir. Pandemi siirecinde getirilen tedbirlerin, marketlerin gida ve igecek satiglarini
artirmig olabilecegi dolayisiyla bu durumun gida ve igecek sektdriinde yer alan isletmelerin
finansal performansina da olumlu yansiyacagi disiincesi olugmustur. Bununla birlikte
literatlirde yer alan benzer ¢aligmalar da incelenerek calisma gergeklestirilmistir. Calismada
finansal performanslar1 incelenen isletmeler Tablo 2’de gosterilmistir.

Tablo 2. Calismaya Dahil Edilen Isletmeler

Kodu Isletme Ismi Kodu Isletme Ismi
ANADOLU EFES BIRACILIK VE MALT OYLUM SINAI YATIRIMLAR
AEFES SANAYII A.S. OYLUM AS.
AVOD A.V.0.D. KURUTULMUS GIDA VE TARIM PETUN PINAR ENTEGRE ET VE UN
URUNLERI SANAYI TICARET A.S. SANAYII A.S.
BANVT BANVIT BANDIRMA VITAMINLI YEM PINSU PINAR SU VE ICECEK SANAYI
SANAYII A.S. VE TICARET A.S.
. PINAR SUT MAMULLERI
CCOLA COCA-COLA ICECEK A.S. PINSUT SANAYI AS.
DARDL | DARDANEL ONENTAS GIDA SANAYI A.S. PNGD PENGUEN GIDA SANAYT A.S.
. SELCUK GIDA ENDUSTRI
ERSU ERSU MEYVE VE GIDA SANAYI A.S. SELGD IHRACAT ITHALAT A.S.
FRIGO-PAK GIDA MADDELERI SANAYI VE .
FRIGO TICARET A.S. TATGD TAT GIDA SANAYI AS.
. . . TUKAS GIDA SANAYI VE
KERVT | KEREVITAS GIDA SANAYI VE TICARET A.S. | TUKAS TICARET AS.
. . ULUSOY UN SANAYI VE
KNFRT | KONFRUT GIDA SANAYI VE TICARET A.S. | ULUUN TICARET AS.
KRISTAL KOLA VE MESRUBAT SANAYI . o -
KRSTL TICARET A.S. ULKER | ULKER BISKUVI SANAYT A.S.

Aragtirmada kullanilan veri seti, isletmelerin KAP’ta yaymlanan ve calisma
kapsaminda yer alan ara rapor donemlerine ait finansal raporlarindan saglanmistir. Calismada
kullanilan finansal oranlar isletmelerin likidite, karlilik, mali ve faaliyet yapilarin1 gosteren
oranlardir. Finansal oranlar ve bu finansal oranlara ait bilgiler literatiir goz Oniinde
bulundurularak belirlenmis ve Tablo 3’te verilmistir.
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Tablo 3. Calismada Kullanilan Finansal Oranlar

Finansal Oran Tiirii Kodu Finansal Oran Maksimum-— Minimum
1 Cari Oran Maksimum
Likidite 2 Asit Test Orant Maksimum
3 Stoklar / Varlik Top. Minimum
4 Aktif Devir Hizi Maksimum
Faaliyet 5 Alacak Deyir Hizi Maksimum
6 Stok Devir Hizi Maksimum
7 Caligma Sermayesi D.H. Maksimum
8 Kisa Vadeli Yiik / Pasif Top. Minimum
Mali Yap1 9 Kisa Vadeli Yiik. / Top Yiik. Minimum
10 Kaldirag Orani Minimum
11 Ekonomik Rantabilite Maksimum
12 Briit Satig Karliligi Maksimum
A 13 Faaliyet Karlilig Maksimum
Karlilik 14 Aktif Karhilig: Maksimum
15 Oz Kaynak Karhilig: Maksimum
16 Satig Karlihigi Maksimum

Bu caligmada finansal performans incelemesi yapilirken cok kriterli karar verme
tekniklerinden bir olan TOPSIS (Technique for Order Preference by Similarity to Ideal
Solution) yontemi kullanilmistir. Bu yontemde finansal oranlar, kriterleri; donemler ise
alternatifleri olusturmaktadir. TOPSIS yoOntemi sayesinde kriterlere uygun sekilde
degerlendirme yapilarak en uygun alternatifler siralanmaktadir. TOPSIS yonteminin temel
mantig1r pozitif ve negatif ideal ¢ozlimlere dayanmaktadir. Yontemde ama¢ en uygun
secenegin pozitif ve negatif ideal ¢oziimlere olan mesafesini belirlemektir. Pozitif ideal
¢Oziim noktasi ulasilmak istenen en iyi degerleri vermektedir. Negatif ideal ¢oziimler ise
bunun tam tersidir. Boylece alternatifler siralanmaktadir (Ozbek, 2017: 201). TOPSIS
yonteminde agirliklandirma yapilmaktadir. Bu ¢aligmada finansal oranlar esit degerlerde
agirhiklandirdmistir (1 /16 = 0,0625). TOPSIS yonteminin uygulamasi 6 adimda
gerceklestirilebilmektedir. Bunlar asagidaki gibi siralanmustir (Ozbek, 2017: 202-205):

. Adim 1: Karar Matrislerinin olusturulmasi: Karar matrisi olusturulurken ara
raporlama donemleri olan alternatifler, satirlari; finansal oranlar ise siitunlar1 olusturmaktadir.
Boylece yontemin baslangi¢ asamasi tamamlanmaktadir.

(g dyprdyy]
dyy dypday
Do | 1
Y diy dig* diy @)
-dmldmz'"dmn-
. Adim 2: Standart Karar Matrisinin Olusturulmasi: Standart karar matrisi
olusturulurken (2) ve (3) numarali esitliklerden yararlanilmaktadir.
Vdij-iﬂ:r”:L (2)
|Izrkn=1d?r'
\‘ J
VdU:DrU:D, ‘D"I-Zl,...,m.vl-:l.....n (3)
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Karar matrisinde yer alan finansal oranlarin her birinin karesi alindiktan sonra, siitun
toplamlarinin karekokii alinarak ilgili hiicredeki degerin bu degere boliinmesi ile standart
karar matrisi olusturulmaktadir. Boylece standart karar matrisi 4 numarali esitlikteki gibi
olmaktadir.

rT11 Tz Tin
21 Y22 Ton

RU' == (4)

i1 Tiz " Tin

mitmz Tmn-

o Adim 3: Agwhikli Standart Karar Matrisinin Olusturulmast: ikinci adimda
olusturulan standart karar matrisinde yer alan her bir hiicre bu asamada agirlik degeri ile
carpilmaktadir. Boylece agirhikli standart karar matrisi 5 numarali esitlikteki gibi
olusturulmaktadir.

rWil1g Waliz - WyTin
W3Tz1 Walag o Wptay

o= . . . . 5)

W1 TmiWa Tz Wninn-

° Adim 4: Ideal (A7) ve Negatif Ideal (A°) Céziimlerin Olusturulmasi: Agirlikli
standart karar matrisinde yer alan degerlerden ideal ¢6ziim belirlenirken en iyi deger
secilmekte, negatif ideal coziimler i¢cin ise en kotii degerler sec¢ilmektedir. Kriterlerin
maksimum ve minimum degerleri dikkate alinarak maksimum olarak belirlenen bir kriter i¢in
maksimum deger, minimum olarak belirlenen bir kriter i¢in minimum deger ideal ¢6ziim
kiimesini vermektedir. Negatif ideal ¢6ziim kiimeleri ise tam tersi sekilde olusturulmaktadir.
Bu asamada 6 ve 7 numarali esitliklerden yararlanilmaktadir.

() (s - 0
At = {1?1:,1?;,--‘ _1;}."’_---,1?;{:}

A-— {(m;n"u ie)),("vglier)i=1,..,m} (7)
A” = {1?1_.1?2_, --°.'!?j-_-"°-'f?n_}

InJ;'=0Aju] ={1,..,n}

. Adim 5: Ayrim Olgiilerinin Hesaplanmasi: Bu asamada her bir secenek icin
S; ve S; seklinde ayrim olgiileri olusturulmaktadir. Pozitif ideal ayrim 6lgiileri hesaplanirken

agirhikli  standart karar matrisindeki degerler ideal ¢oziim kiimesindeki degerlerden
cikarilmaktadir. Negatif ideal ayrim Olgiileri hesaplanirken ise agirlikli standart karar
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matrisindeki degerler negatif ideal ¢6ziim kiimesindeki degerlerden c¢ikarilmaktadir. Daha
sonra satirlarin toplam degerlerinin karekokii alinmaktadir. Ayrim 6lgiileri hesaplanirken 8 ve
9 numaral esitliklerden yararlanilmaktadir.

* * 2
S = JZ}‘zl(vU — v ) V,=1,..,m (8)
_ \2
S = JE?zl(T?U — ) v,=1,..,m 9
. Adim 6: Ideal Coziime Goreli Yakinhigin Hesaplanmasi: Son asama olan

altinc1 asamada ideal ayrim Olgiileri ile negatif ideal ayrim olgiilerinin pozitif ideal ¢oziime
olan uzakliklart hesaplanarak C; degerleri bulunmaktadir. Boylece pozitif ideal ¢oziime en
yakin C; degeri segenekler arasindan en uygunu olarak belirlenmektedir. Bu degerler 0 ile 1
arasinda bir deger alarak pozitif ideal ¢6ziime olan yakinlik 1’ e olan yakinlikla negatif ideal

¢dziime olan yakinlik 0’ a olan yakinlikla esdeger kabul edilmektedir. Ideal ¢dziime goreli
yakinlik 10 numarali esitlik yardimi ile hesaplanmaktadir.

C:: = = 0= C;: =V,=1...m 10

5. BULGULAR

Bu calismada BIST’te islem goren gida ve icecek sektoriinde faaliyet gosteren
isletmelere yonelik TOPSIS yontemi ile finansal performans incelemesi yapilmistir. Bu
yontemde TOPSIS yonteminin ilk adimi olan karar matrisi i¢in kriter olarak belirlenen
finansal oranlar ve alternatifler olarak belirlenen finansal raporlama donemlerine ait karar
matrislerinden 2019 yili 1. Ceyrek donemine ait tablo, 4 no.lu tablo ile gosterilmistir. 2019
yil1 2. Ceyreginden itibaren 2021 yili 1. Ceyregine kadar olan donemlere ait karar matrisleri
ise Ekler kisminda yer almaktadir.

Tablo 4. 19Q1 D6nemi Karar Matrisi

19Q1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

AEFES | 1,19 | 095 | 0,05 | 0,09 | 1,47 | -1,15 | 2,13 | 0,22 | 0,46 | 0,48 | -0,02 | 0,31 | -0,01 | 0,00 | -0,01 | -0,69

AvVOD | 112 | 048 | 030 | 0,19 | 224 | -054 | 3,46 | 0,46 | 0,76 | 0,61 | 0,00 | 0,17 | 0,05 | 0,03 | 0,07 | -0,83

BANVT | 142 | 1,10 | 0,45 | 0,47 | 2,56 | -2,87 | 2,49 | 0,45 | 0,82 | 0,56 | -0,02 | 0,11 | 0,00 | -0,01 | -0,02 | -0,89

CCOLA | 153 | 121|007 |014 | 199 | -137 | 121 | 022|039 | 056 |-0,01 | 031 | 006 | 0,00 | 0,00 | -0,69

DARDL | 0,28 | 0,22 | 0,26 | 1,12 | 3,05 | -5,18 | -057 | 2,74 | 0,70 | 3,94 | -0,28 | 0,28 | 0,11 | -0,08 | 0,03 | -0,72

ERSU 179 | 0,77 | 0,18 | 0,04 | 048 | -0,17 | 0,29 | 0,18 | 0,70 | 0,26 | 0,00 | 0,22 | 0,07 | 0,00 | 0,00 | -0,78

FRIGO | 144 | 036 | 040 | 0,35 | 612 | -0,62 | 2,11 | 0,37 | 0,56 | 0,67 | -0,02 | 0,27 | 0,20 | 0,03 | 0,08 | -0,73

KERVT | 2,47 | 2,00 | 0,12 | 0,20 | 1,47 | -1,26 | 054 | 0,25 | 0,34 | 0,73 | 0,00 | 0,26 | 0,12 | 0,01 | 0,03 | -0,74

KNFRT | 1,68 | 0,67 | 0,43 | 0,22 | 1,35 | -0,34 | 0,77 | 0,43 | 098 | 0,44 | 0,06 | 0,34 | 0,28 | 0,05 | 0,08 | -0,66

KRSTL | 4,60 | 362 | 0,15 | 0,26 | 0,73 | -1,15 | 047 | 0,45 | 0,61 | 0,25 | 0,00 | 0,08 | 0,04 | 0,19 | 0,26 | -0,66

OYLUM | 1,07 | 0,84 | 009 | 0,24 | 092 | -237 | 870 | 0,39 | 0,67 | 0,57 | 0,00 | 0,13 | 0,07 | 0,01 | 0,03 | -0,87

PETUN | 1,34 | 1,01 | 0,07 | 0,23 | 1,43 | -268 | 3,01 | 0,22 | 0,76 | 0,29 | 0,00 | 0,24 | 0,05 | 0,00 | 0,00 | -0,86

PINSU | 041|032 | 006|015 | 1,18 | -1,33 | -0,39 | 0,66 | 0,80 | 0,83 | -0,06 | 0,45 | 0,00 | -0,03 | -0,16 | -0,55

PINSUT | 1,06 | 0,75 | 0,11 | 0,27 | 1,22 | -2,06 | 13,14 | 0,36 | 0,80 [ 0,45 | 0,00 | 0,24 | 0,09 | 0,01 | 0,02 | -0,86
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PNGD | 080 | 0,43 | 0,23 | 0,29 | 167 | -0,79 | -1,45 | 0,63 | 0,77 | 0,82 | -0,09 | 0,03 | -0,11 | -0,05 | -0,28 | -0,97
SELGD | 3,17 | 2,02 | 0,27 | 0,12 | 0,63 | -0,43 | 0,24 | 0,23 | 0,80 | 0,29 | 0,00 | 0,07 | 0,05 | 0,00 | 0,01 | -0,93
TATGD | 263 | 1,92 | 0,20 | 0,32 | 0,86 | -1,26 | 0,70 | 0,28 | 0,67 | 0,41 | 0,00 | 0,22 | 0,09 | 0,02 | 0,03 | -0,78
TUKAS | 1,03 | 061 | 0,23 | 0,25 | 1,16 | -0,81 | 13,97 | 054 | 0,78 | 0,70 | -0,02 | 0,26 | 0,22 | 0,02 | 0,06 | -0,74
ULUUN | 138 | 1,16 | 0,13 | 0,68 | 1,38 | -490 | 2,93 | 0,61 | 0,78 | 0,78 | -0,05 | 0,05 | 0,07 | 0,01 | 0,03 | -0,95
ULKER | 3,55 | 3,26 | 0,05 | 0,17 | 0,85 | -236 | 0,37 | 0,18 | 0,27 | 0,65 | 0,02 | 0,28 | 0,15 | 0,03 | 0,09 | -0,72

Bu ¢alismada kullanilan yonteme gore gida ve igecek sektoriinde faaliyet gosteren 20
isletmenin 2019 yil1 1. ¢eyrek — 2021 yil1 1. ¢eyrek donemleri arasindaki ii¢ aylik ara donem
finansal raporlar1 dikkate alinarak 9 ara donem ig¢in finansal performans siralamalari
olusturulmustur. TOPSIS y6nteminin uygulanmasi neticesinde alinan sonuglar Tablo 5 te

verilmigtir.

Tablo 5. TOPSIS Yontemi Sonuglarina Gore Olusan Siralamalar

Isletmeler/Donemler
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Tablo 5’te yer alan

rakamlar isletmelerin
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finansal performans siralamalarini
gostermektedir. TOPSIS yontemine gore yapilan siralamada 1. sirada yer alan isletmeler
finansal performansi en yiiksek olan isletmelerdir. Isletmelerin finansal performanslarinin en
basarili oldugu donem 2020 yilinin 4. ¢eyregidir. Bir¢ok isletme en ¢ok bu donemde finansal
performansini yiikseltmistir. Bu ¢alismada uygulanan TOPSIS yontemi sonuglarina gore
BIST’te islem goren gida ve igecek sektdriinde faaliyet gosteren isletmelerin biiyiik
cogunlugu pandemi doneminde 6zellikle 2020 yilinin son ¢eyreginde oldukg¢a basarili bir
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finansal performans sergilemektedirler. Pandemi siirecinin 2020 yili mart ayinda baslamis
oldugu dikkate alinacak olursa 2020 yilinin ikinci ¢eyreginden itibaren igletmeler iizerinde
etkili oldugu distiniilmektedir. Ancak bu c¢alismada finansal performans sonuglarina gore
2020 yilinin ikinci ¢eyreginde Onceki donemlere gore isletmelerin finansal performansinin
artmadig1, Uglincli ¢eyrekte isletmelerin nispeten finansal performansinda artis1 oldugu tespit
edilmistir. 2020 yilinin son c¢eyreginde isletmelerin genel olarak finansal performans
siralamasinin yiiksek oldugu goriilmektedir. 2021 yilinin ilk g¢eyreginde ise isletmelerin
finansal performansinin daha diisiik oldugu tespit edilmistir.

Isletme bazinda incelenecek olursa, AVOD, BNVT, KNFRT, PNSUT, PNSU
isletmelerinin pandemi Oncesinde finansal performanslari daha yiikksek iken 2019 yili 3.
¢eyreginde ve 2019 yili 4. ¢eyreginde yani pandemi siirecine denk gelen déonemlerde finansal
performanslarini diigtirdiikleri gézlenmektedir.

Pandemi siirecinde 2021 yili 1. ¢eyrek donemi hari¢ en basarili finansal performans
sergileyen isletme TATGD isletmesidir. 2020 yili 2. ¢eyrek doneminde 3. sirada yer alan
isletme 2020 yil1 3. ¢eyrek doneminde 2. siraya yiikselmis ve 2020 yil1 4. ¢ceyrek déneminde
1. sirada yer alarak bu {i¢ donemde de finansal performansini artirmistir. Pandemi déneminde
1. sirada yer alan AEFES, FRIGO ve KRVT isletmelerinin pandemiden &nceki siiregte de
finansal performanslarinin olduk¢a iyi durumda oldugu tespit edilmistir.

CCOLA isletmesi 2020 yili 3. ceyrek doneminde finansal performansini en yiiksek
seviyeye getirmistir. DARDL isletmesi ise 2020 yili 2. ¢eyrek doneminde finansal
performansini en yiiksek seviyeye getirmistir. ERSU isletmesinin 2019 yil1 3. ¢eyrek ve 2019
yilt 4. ¢eyrek donemlerinde pandemi siirecine gore daha basarili bir finansal performansa
sahip oldugu gozlenmistir. KRSTL isletmesi pandemi siirecinde daha yiiksek bir finansal
performans sergilemistir. ULKER isletmesinin ise pandemiden dnceki siirecte daha basarili
bir finansal performans sergiledigi goriilmektedir. Ancak ULKER isletmesinin, pandeminin
devam ettigi 2020 yili 4. c¢eyrek doneminde 2. sirada yer alarak yiiksek bir finansal
performans sergiledigi tespit edilmistir.

Bu calismada 20 isletme ve 16 finansal oran kullanilarak 9 donem i¢in genel bir
siralama olusturulmustur. Bu genel siralamay1 olusturabilmek i¢in isletmelerin daha 6nceki
asamada elde edilmis olan C; degerleri (TOPSIS Uygulamasi sonug degerleri) kriter olarak;
donemler ise alternatifler olarak belirlenmistir. 20 isletme icin 1/20 = 0,05 agirlik degeri
kullanilmis ve tiim degerler maksimum olacak sekilde TOPSIS yontemi tekrar uygulanmigtir.
Bu uygulamanin sonuglari asagidaki tabloda verilmistir.

Tablo 6. TOPSIS Yontemi Genel Siralama Sonuglari

Donemler (Alternatifler) | Siralamalar
20Q4 1
1904 2
19Q3 3
20Q3 4
19Q2 5
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20Q2 6
19Q1 7
2101 8
20Q1 9

Tablo 6 incelenecek olursa pandemi siirecine denk gelen 2020 yili 3. ¢eyrek ve 2020
yili 4. ceyrek donemleri isletmelerin finansal performansinda olumlu anlamda etkili
olmusken, yine pandemi siirecine denk gelen 2020 yili 2. ¢eyrek ve 2021 yili 1. ¢eyrek
donemlerinde isletmelerin finansal performansina olumlu yonde yansimamistir. Pandemi
oncesi 2019 yili 4. ceyrek ve 2019 yili 3. c¢eyrek donemlerinde isletmelerin finansal
performans basarisi diger donemlere gore daha yiiksektir. Dolayisiyla pandemi siirecinin
isletmelerin finansal performans siralamasina olumlu etkisi 2 donem ile sinirli kalmistir.

6. SONUC

Bu calismada BIST’te islem goren gida ve icecek sektdriinde faaliyet gdsteren 20
isletme finansal performans incelemesine konu edilmistir. Bu isletmelerin 2019 yili 1. ¢eyrek
— 2021 yili 1. ceyrek donemleri arasinda yer alan 9 doneme ait finansal tablolarindan
yararlanilarak 16 finansal oran ile finansal performanslari incelenmistir. Bu igletmelerin
finansal performansini incelemek i¢in TOPSIS yontemi kullanilmistir. Ayrica tiim donemler
icin genel bir siralama olusturabilmek adina ilk uygulamadan elde edilen C; degerleri ile
TOPSIS yontemi tekrar uygulanmistir.

Bu calismadan elde edilen sonuglara gore COVID 19 pandemisi siirecinde ozellikle
2020 yili 4. geyrek donemi ve 2020 yili 3. ceyrek doneminde isletmeler finansal
performanslarini artirmiglardir. Bu siiregte finansal performans: yiiksek olmasi beklenilen
2020 y1l1 2. ¢eyrek ve 2021 yili 1. ¢ceyrek donemlerinde isletmeler finansal performans olarak
yeterince yiiksek bir basar1 saglayamamistir. Gida ve icecek sektoriinde yer alan ve BIST te
islem goéren 20 isletmenin 9 donemi igin uygulanan genel TOPSIS siralamasi sonuglarina
(Tablo 6) gore 2020 yil1 4. ¢eyrek donemi birinci sirada, 2020 yili 3. ¢eyrek donemi dordiincii
sirada, 2020 yili 2. ¢eyrek donemi altinci sirada ve 2021 yili 1. geyrek donemi dokuzuncu
sirada yer almistir. Pandemi Oncesi ve sonrasi i¢in yapilan bu karsilastirmada ilk dort sirada
Oncesine ve sonrasina ait donemler yer almistir. Pandemi dncesi 2019 yil1 4. ¢eyrek ve 2019
yili 3. ¢eyrek donemleri ikinci ve tglincii siralarda yer almis ve isletmelerin pandemi
oncesinde de basaril bir finansal performansa sahip oldugu tespit edilmistir.

Gida ve icecek sektoriinde yer alan ve BIST’te islem goéren 20 isletmenin, pandemi
sirecindeki finansal performanslarinin TOPSIS yontemi ile incelenmesini kapsayan bu
calismada, pandemi tedbirlerinin artirildig1 ve sokaga c¢ikma yasaklariin oldugu doénemler
isletmelerin finansal performanslarina olumlu olarak yansimasi beklenmis ve bu sekilde
yansidig1 goriilmiistiir. Ancak 2020 yilinin 2. ¢eyregine ve 2021 yiliin 1. ¢eyregine denk
gelen, tedbirlerin ve sokaga cikma yasaklarinin artirildigi dénemlerde isletmelerin diger
donemlere gore yiiksek finansal performans sergileyemedigi tespit edilmistir. Pandemi
siirecinde satiglarin beklenilenden daha diisilk olmasinin veya bu siiregte isletmelerin iyi
yonetilememis olmasinin isletmelerin finansal performansina olumsuz olarak yansimis
olabilecegi diisliniilmektedir.
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Oneri olarak sonraki ¢alismalarda sektdr ve isletme sayis1 artirilabilir, TOPSIS
yonteminin yant sira bulanik TOPSIS veya diger ¢ok kriterli karar verme teknikleri
kullanilabilir. Sonuglarin gelistirilmesi ve farkli sektorler ile birlikte karsilastirmalar
yapilmasi literatiire deger katacaktir.
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EKLER

Tablo 7. 19Q2 D6nemi Karar Matrisi

92 | 1 | 2 | 3] 4 [ 5 6 7 8 | 9 |10 ] 11 [ 12 | 18 | 14 | 15 | 16
AEFES | 1,11 | 0,88 | 0,06 | 024 | 253 | -266 | 867 | 0,26 | 0,52 | 050 | -0,01 | 0,36 | 0,08 | 001 | 001 | 0,64
AVOD | 1,17 | 063 | 024 | 0,44 | 378 | -146 | 582 | 045 | 0,77 | 0,59 | 0,00 | 0,20 | 0,09 | 0,03 | 0,07 | -0,80
BANVT | 1,46 | 1,14 | 0,15 | 099 | 450 | 5,20 | 460 | 0,46 | 0,88 | 0,53 | 0,06 | 0,20 | 0,11 | 0,06 | 0,13 | -0,80
CCOLA | 1,31 | 0,99 | 0,09 | 038 | 341 | 2,88 | 450 | 0,28 | 047 | 058 | 0,00 | 0,34 | 0,12 | 0,03 | 0,06 | -0,66
DARDL | 0,26 | 0,20 | 0,17 | 246 | 6,77 | 9,97 | -117 | 2,82 | 071 | 399 | -041 | 0,29 | 0,11 | -0,07 | 0,02 | 0,71

ERSU | 3,65 | 1,50 | 019 | 0,09 | 1,18 | -0,47 | 0,38 | 0,09 | 027 | 0,33 | 0,00 | 0,00 | -0,01 | 0,04 | 0,06 | -1,00
FRIGO | 1,60 | 0,80 | 0,24 | 0,69 | 657 | -201 | 3,74 | 030 | 049 | 0,62 | 0,02 | 0,28 | 020 | 0,08 | 0,22 | -0,72
KERVT | 3,22 | 265 | 0,11 | 0,38 | 2,94 | -250 | 0,85 | 020 | 0,27 | 0,74 | -0,01 | 0,25 | 0,14 | 0,02 | 0,08 | -0,75
KNFRT | 204 | 103 | 0,34 | 050 | 226 | -093 | 142 | 034 | 0,97 | 035 | 012 | 036 | 028 | 0,10 | 0,16 | -0,64
KRSTL | 3,34 | 2,64 | 015 | 043 | 1,05 | 2,65 | 086 | 0,21 | 0,73 | 0,29 | -0,02 | 0,07 | 0,02 | 0,00 | -0,01 | -0,93
OYLUM | 1,25 | 0,97 | 0,09 | 047 | 181 | -446 | 585 | 0,32 | 0,61 | 052 | 0,00 | 0,14 | 007 | 002 | 004 | 0,86
PETUN | 148 | 1,10 | 0,08 | 049 | 270 | -559 | 519 | 020 | 0,73 | 0,27 | 0,02 | 0,14 | 0,06 | 0,02 | 0,03 | -0,86
PINSU | 044 | 0,35 | 0,06 | 035 | 220 | -326 | -0,88 | 0,70 | 0,81 | 0,86 | -0,11 | 043 | 002 | -0,05 | -0,38 | 0,57
PINSUT | 1,07 | 0,73 | 0,12 | 055 | 244 | -392 | 23,03 | 0,36 | 0,80 | 045 | 0,00 | 0,13 | 005 | 001 | 002 | 0,87
PNGD | 0,77 | 033 | 032 | 0,33 | 3,65 | -0,89 | -1,99 | 0,73 | 0,85 | 0,86 | -0,12 | 0,13 | 0,02 | -0,05 | -0,40 | -0,87
SELGD | 357 | 242 | 0,24 | 0,24 | 143 | -092 | 045 | 021 | 0,71 | 0,29 | 0,00 | 0,09 | 0,04 | 0,00 | 0,00 | -0,91
TATGD | 304 | 240 | 0,16 | 056 | 162 | -282 | 111 | 0,25 | 0,53 | 047 | 0,00 | 021 | 009 | 003 | 006 | 0,79
TUKAS | 1,02 | 0,63 | 021 | 051 | 1,92 | -1,79 | 44,16 | 053 | 0,79 | 0,67 | -0,01 | 0,26 | 0,22 | 005 | 0,16 | -0,74
ULUUN | 140 | 1,26 | 0,08 | 148 | 3,79 | -17.27 | 631 | 0,58 | 0,79 | 0,74 | 0,08 | 0,06 | 0,05 | 002 | 0,06 | 0,94
ULKER | 1,74 | 159 | 005 | 0,30 | 1,63 | -411 | 1,15 | 035 | 056 | 0,63 | 0,00 | 0,28 | 0,15 | 0,04 | 0,11 | -0,72

Tablo 8. 19Q3 Dénemi Karar Matrisi

1903 [ 1 [ 2 | 38 [ 4 [ 5 6 7 8 | 9 [ 10 [ 11 [ 12 [ 13 [ 14 [ 15 [ 16
AEFES | 122 | 1,00 | 0,05 | 041 | 483 | -489 | 7,85 [ 024 | 048 | 049 | 000 | 037 | 0,10 | 0,02 | 0,04 | (¢
AVOD | 121 | 055 | 033 | 085 | 591 | -L31 | 516 | 051 | 0,81 | 063 | 001 | 021 | 0,11 | 005 | 012 | 7
BANVT | 1,72 | 132 | 016 | 143 | 7.88 | 7,26 | 497 | 040 | 0,75 | 053 | 007 | 018 | 009 | 007 | 016 | ;5.
CCOLA | 144 | 120 | 006 | 063 | 673 | 668 | 556 | 026 | 046 | 056 | 004 | 034 | 014 | 006 | 014 | /o
DARDL | 030 | 024 | 015 | 329 | 855 | oo | -189 | 249 | 069 | 361 | o0 | 030 | 011 | 001 | 000 | o0

ERSU | 334 | 1,19 | 026 | 010 | 144 | -038 | 035 | 0,12 | 036 [ 033 | 0,05 | (o | 057 [ 009 | 0,13 | | o
FRIGO | 1,75 | 0,86 | 022 | 095 | 1674 | -324 | 519 | 0,25 | 0,45 | 0,55 | 0,08 | 026 | 017 | 012 | 028 | 7,
KERVT | 370 302 | 012 | 055 | 460 | -340 | 113 | 0,18 | 0,24 | 0,73 | 0,00 | 0,25 | 014 | 003 | 012 | (¢
KNFRT | 2,17 | 0,07 | 0,38 | 0,68 | 324 | -1,24 | 1,83 | 032 | 092 | 035 | 0,13 | 031 | 0,22 | 0,11 | 007 | (o
KRSTL | 315 | 254 | 014 | 065 | 155 | -422 | 131 | 023 | 075 | 031 [ o, | 008 | 003 | 000 | 000 | ;o
OYLUM | 1,30 | 1,00 [ 010 | 067 | 237 | 595 | 689 | 032 | 061 | 052 [ 000 | 013 | 007 | 003 | 006 | ;oo
PETUN | 1,58 | 1,18 | 0,08 | 0,76 | 383 | -807 | 652 | 020 | 0,74 | 027 | 005 | 0,15 | 0,07 | 0,04 | 0,06 | ,¢c
PINSU | 049 | 039 | 0,06 | 056 | 376 | -512 | -170 | 064 | 074 | 086 | oo | 045 | 005 | oo | o0 | oo
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PINSUT | 1,06 | 0,79 | 010 | 087 | 334 | -791 | 4156 | 036 | 082 | 044 | o | 012 | 003 | 001 | 002 | oo
PNGD | 0,82 | 024 | 045 | 061 | 1424 | -120 | -438 | 077 | 090 | 086 | (70 | 013 | 002 | o0 | 055 | o7
SELGD | 351 | 242 | 023 | 036 | 201 | -143 | 068 | 021 | 072 | 029 | 001 | 0,08 | 005 | 002 | 002 | oo,
TATGD | 224 | 117 | 037 | 078 | 226 | -166 | 182 | 034 | 070 | 049 | oo | 0.21 | 009 | 004 | 008 | oo
TUKAS | 1,04 | 040 | 037 | 057 | 284 | -111 | 2639 | 058 | 084 | 069 | 0,00 | 028 | 022 | 011 | 035 | o0
ULUUN | 136 | 103 | 020 | 195 | 513 | -904 | 880 | 062 | 080 | 077 | (7, | 0,05 | 005 | 002 | 008 | oo
ULKER | 176 | 160 0,05 046 | 220 | 603 | 167 | 036 | 058 | 063 | 000 | 027 | 015 | 006 | 016 | s
Tablo 9. 19Q4 D6nemi Karar Matrisi
904 [ 1 | 2 | 38 | 4 5 6 7 8 [ 9 [ 10 | 11 | 12 | 138 | 14 | 15 | 16
AEFES | 1,31 | 1,08 | 0,05 | 050 | 846 | 6,34 | 7,72 | 0,21 | 045 | 0,47 | 0,00 | 0,38 | 0,10 | 0,02 | 0,04 | -0,62
AVOD | 1,07 | 053 | 031 | 066 | 6,78 | -1,76 | 17,01 | 0,58 | 0,87 | 0,66 | 0,00 | 0,19 | 0,08 | 0,05 | 0,15 | -0,81
BANVT | 1,79 | 1,32 | 0,15 | 1,68 | 1152 | 944 | 659 | 0,32 | 0,69 | 0,47 | 0,03 | 0,15 | 0,06 | 0,05 | 0,10 | -0,85
CCOLA | 155 | 1,30 | 0,05 | 0,77 | 1346 | 9,22 | 6,35 | 0,22 | 0,41 | 0,54 | 0,03 | 0,34 | 0,12 | 0,06 | 0,13 | -0,66
DARDL | 043 | 033 | 0,17 | 303 | 626 | -11,95 | -2,74 | 1,93 | 0,74 | 2,61 | -0,34 | 0,31 | 0,12 | 0,03 | -0,02 | -0,69
ERSU | 221 | 0,74 | 031 | 0,17 | 164 | -044 | 067 | 021 | 0,71 | 0,30 | 0,05 | 0,20 | 047 | 0,05 | 0,07 | -0,80
FRIGO | 1,42 | 039 | 043 | 092 | 1580 | -154 | 525 | 042 | 0,65 | 0,64 | 0,06 | 0,28 | 020 | 0,13 | 036 | -0,72
KERVT | 247 | 1,80 | 0,15 | 0,92 | 558 | -450 | 2,73 | 023 | 0,35 | 0,65 | -001 | 0,25 | 0,13 | 0,05 | 0,14 | -0.75
KNFRT | 1,39 | 053 | 0,47 | 060 | 388 | -093 | 2,81 | 054 | 0,98 | 055 | 0,04 | 0,27 | 0,18 | 0,06 | 0,14 | -0,73
KRSTL | 345 | 2,70 | 0,16 | 0,86 | 218 | 512 | 168 | 0,21 | 0,76 | 0,27 | -0,02 | 0,07 | 0,03 | 0,00 | 0,01 | -0,93
OYLUM | 146 | 1,16 | 0,10 | 0,88 | 260 | -7.96 | 592 | 0,33 | 058 | 0,57 | -0,01 | 0,12 | 0,07 | 0,03 | 0,07 | -0,88
PETUN | 1,73 | 1,29 | 0,07 | 0,88 | 6,37 | -10,65 | 7,57 | 0,16 | 0,69 | 0,23 | 0,06 | 0,15 | 0,07 | 0,05 | 0,07 | -0,85
PINSU | 046 | 0,35 | 0,05 | 069 | 660 | -7,00 | -2,40 | 0,53 | 0,63 | 0,84 | -0,22 | 045 | 0,03 | -0,10 | -0,63 | -0,55
PINSUT | 1,23 | 090 | 0,10 | 1,07 | 450 | -9.26 | 1529 | 0,30 | 0,72 | 0,42 | -0,01 | 0,12 | 0,03 | 0,02 | 0,04 | 0,88
PNGD | 0,76 | 0,27 | 022 | 0,47 | 11,29 | -1,81 | 4,37 | 045 | 0,84 | 054 | -0,09 | 0,13 | 0,01 | -0,02 | -0,05 | -0,87
SELGD | 349 | 198 | 0,24 | 049 | 500 | -192 | 1,25 | 0,16 | 0,65 | 0,24 | 0,11 | 0,06 | 024 | 0,10 | 013 | -0,94
TATGD | 2,84 | 161 | 0,33 | 111 | 2,98 | -265 | 2,26 | 0,27 | 059 | 045 | -0,01 | 0,21 | 0,09 | 0,06 | 0,12 | -0,79
TUKAS | 1,36 | 052 | 0,34 | 0,79 | 432 | -1,65 | 534 | 0,41 | 0,63 | 0,65 | -0,01 | 028 | 0,23 | 0,13 | 0,38 | -0,72
ULUUN | 1,33 | 095 | 0,24 | 238 | 563 | -955 | 11,44 | 0,62 | 0,79 | 0,79 | -0,17 | 0,05 | 0,05 | 0,02 | 0,10 | -0,95
ULKER | 1,28 | 1,20 | 0,05 | 061 | 330 | -956 | 4,06 | 053 | 0,87 | 061 | -002 | 0,27 | 0,15 | 007 | 0,18 | -0,73
Tablo 10. 20Q1 Donemi Karar Matrisi

200 | 1 | 2 | 3 ] 45 6 7 8 | 9 |10 | 11 [ 12 | 13 | 14 | 15 | 16
AEFES | 1,30 | 1,05 | 0,06 | 0,10 | 1,55 | -1,26 | 1,48 | 0,22 | 0,45 | 050 | -0,02 | 0,30 | -0,07 | 0,00 | 0,00 | 0,70
AVOD | 1,09 | 063 | 026 | 020 | 1,74 | -0,62 | 4,16 | 0,57 | 0,85 | 0,68 | -0,02 | 022 | 0,10 | 0,00 | 0,00 | -0,78
BANVT | 1,86 | 1,39 | 0,16 | 0,35 | 2,40 | -2,11 | 1,22 | 0,34 | 0,64 | 053 | -0,02 | 0,06 | -0,03 | -0,01 | -0,03 | -0,94
CCOLA | 149 | 1,22 | 0,07 | 015 | 2,13 | -1,55 | 1,28 | 0,24 | 0,44 | 056 | -0,01 | 0,32 | 0,07 | 0,01 | 0,02 | -0,68
DARDL | 0,74 | 0,66 | 0,09 | 0,79 | 3,02 | -6,04 | -2,55 | 1,17 | 0,65 | 1,79 | 0,14 | 0,30 | 0,15 | 0,24 | -0,30 | -0,70
ERSU | 286 | 1,01 | 028 | 0,10 | 226 | -0,34 | 0,37 | 0,15 | 0,63 | 0,24 | 0,00 | 0,07 | -0,01 | 0,00 | 0,00 | -0,93
FRIGO | 1,47 | 053 | 0,39 | 033 | 481 | -0,63 | 1,70 | 0,42 | 0,66 | 0,63 | 0,00 | 026 | 0,19 | 0,03 | 007 | -0.74
KERVT | 2,71 | 1,94 | 0,16 | 0,26 | 127 | -1,19 | 0,70 | 0,21 | 0,34 | 0,63 | -0,01 | 023 | 009 | 001 | 002 | -0,77
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KNFRT | 1,39 | 0,79 | 0,34 | 0,24 | 0,78 | -0,61 | 1,13 | 0,56 | 0,98 | 0,57 | 0,01 | 0,17 | 0,15 | 0,02 | 0,05 | -0,83
KRSTL | 3,23 | 2,49 | 0,17 | 0,22 | 047 | -1,18 | 044 | 0,23 | 0,78 | 0,29 | 0,01 | 0,11 | 0,06 | 0,01 | 0,01 | -0,89
OYLUM | 222 | 1,86 | 0,09 | 0,27 | 0,92 | -2,56 | 0,87 | 0,25 | 057 | 0,43 | -0,01 | 0,12 | 0,06 | 0,00 | 0,00 | -0,88
PETUN | 1,41 | 1,10 | 007 | 0,22 | 1,49 | -2,50 | 2,32 | 0,23 | 0,77 | 0,29 | 0,03 | 0,20 | 0,11 | 0,03 | 0,04 | -0,80
PINSU | 042 | 0,34 | 0,05 | 0,13 | 1,02 | -1,33 | -0,37 | 0,62 | 0,69 | 0,89 | -0,08 | 0,46 | -0,07 | -0,04 | -0,41 | -0,54
PINSUT | 1,21 | 0,91 | 0,10 | 0,30 | 1,12 | -2,57 | 431 | 0,34 | 0,74 | 0,46 | 0,01 | 0,15 | 0,07 | 0,02 | 0,03 | -0,85
PNGD | 0,71 | 0,33 | 0,17 | 0,16 | 2,75 | 0,79 | -1,25 | 0,45 | 0,84 | 0,54 | -0,05 | 0,15 | 0,04 | -0,02 | -0,05 | -0,85
SELGD | 3,32 | 1,91 | 0,24 | 0,03 | 025 | -0,12 | 0,08 | 0,17 | 0,69 | 0,24 | 0,00 | 0,15 | 0,13 | 0,00 | 0,01 | -0,85
TATGD | 3,66 | 2,44 | 0,25 | 0,36 | 0,89 | -1,11 | 0,65 | 0,21 | 0,45 | 0,46 | 0,03 | 0,22 | 0,13 | 0,03 | 0,05 | -0,78
TUKAS | 1,30 | 0,70 | 0,26 | 0,28 | 1,15 | -0,81 | 2,16 | 0,43 | 0,70 | 0,61 | 0,00 | 0,25 | 0,21 | 0,03 | 0,08 | -0,75
ULUUN | 1,29 | 1,06 | 0,15 | 0,65 | 1,81 | -4,13 | 3,45 | 0,65 | 0,82 | 0,80 | -0,04 | 0,06 | 0,07 | 0,01 | 0,06 | -0,94
ULKER | 1,24 | 1,15 | 0,05 | 0,18 | 0,87 | -247 | 1,32 | 056 | 0,88 | 0,63 | -0,04 | 0,30 | 0,17 | -0,01 | -0,02 | -0,70
Tablo 11. 20Q2 Dénemi Karar Matrisi
20Q2 1] 2 ] 3 | & 5 6 7 8 | 9 |10 ] 11 |12 | 13 | 14 | 15 | 16
AEFES | 1,26 | 1,04 | 0,05 | 023 | 293 | 2,78 | 3,70 | 0,24 | 0,48 | 050 | -0,01 | 0,35 | 0,06 | 0,01 | 0,01 | -0,65
AVOD | 1,10 | 0,65 | 025 | 0,36 | 4,23 | -1,18 | 628 | 0,55 | 0,81 | 0,69 | -0,04 | 0,18 | 0,08 | -0,01 | -0,03 | -0,82
BANVT | 1,98 | 152 | 0,15 | 0,71 | 516 | -434 | 2,21 | 033 | 0,59 | 0,56 | -0,04 | 0,07 | -0,02 | -0,02 | -0,05 | -0,93
CCOLA | 1,50 | 1,23 | 0,07 | 0,34 | 3,80 | 328 | 2,73 | 0,25 | 0,45 | 0,56 | 0,01 | 0,34 | 0,13 | 0,03 | 0,07 | -0,66
DARDL | 0,67 | 058 | 0,05 | 093 | 432 | -11,99 | -4,97 | 057 | 059 | 097 | 0,14 | 029 | 025 | 023 | 7,11 | 0,71
ERSU | 3,10 | 1,06 | 0,27 | 0,15 | 2,10 | -051 | 0,55 | 0,13 | 0,60 | 0,22 | 0,00 | 0,09 | 0,02 | 0,00 | 0,01 | -0,91
FRIGO | 202 | 0,90 | 0,30 | 0,78 | 21,67 | -1,95 | 2,89 | 0,26 | 051 | 0,52 | 0,00 | 0,26 | 0,20 | 0,06 | 0,12 | -0,74
KERVT | 258 | 1,84 | 017 | 047 | 2,72 | -214 | 1,31 | 0,23 | 0,35 | 0,65 | -0,02 | 0,24 | 0,09 | 0,01 | 0,03 | -0,76
KNFRT | 153 | 1,03 | 025 | 047 | 1,34 | -154 | 1,79 | 0,50 | 0,98 | 051 | 0,05 | 0,19 | 0,19 | 0,06 | 0,12 | -0,81
KRSTL | 3,06 | 235 | 0,17 | 049 | 1,00 | -2,57 | 0,99 | 0,24 | 0,83 | 0,29 | 0,01 | 0,10 | 0,06 | 0,01 | 0,02 | -0,90
OYLUM | 259 | 2,23 | 0,08 | 0,47 | 1,78 | 531 | 1,38 | 0,21 | 0,46 | 0,47 | -0,01 | 0,14 | 0,07 | 0,01 | 0,03 | -0,86
PETUN | 1,42 | 1,10 | 0,08 | 0,40 | 2,82 | -420 | 399 | 0,24 | 0,79 | 0,30 | 0,04 | 0,19 | 0,10 | 0,05 | 0,07 | -0,81
PINSU | 043 | 0,35 | 0,05 | 0,27 | 205 | -2,82 | -0,72 | 0,66 | 0,72 | 092 | -0,13 | 0,45 | -0,03 | -0,07 | -0,86 | -0,55
PINSUT | 1,17 | 0,77 | 014 | 053 | 2,36 | -3,36 | 9,22 | 0,34 | 0,77 | 045 | 0,00 | 0,14 | 0,05 | 0,02 | 0,03 | -0,86
PNGD | 0,72 | 0,23 | 024 | 0,22 | 12,93 | -0,78 | -1,58 | 0,49 | 0,83 | 0,59 | -0,10 | 0,15 | 0,01 | -0,05 | -0,11 | -0,85
SELGD | 327 | 1,78 | 0,24 | 007 | 081 | -0,27 | 0,20 | 0,16 | 0,70 | 0,23 | 0,00 | 0,12 | 0,03 | 0,01 | 0,01 | -0,88
TATGD | 262 | 1,97 | 020 | 064 | 1,67 | -248 | 1,28 | 0,31 | 0,63 | 049 | 005 | 0,22 | 0,413 | 0,05 | 0,10 | -0,78
TUKAS | 1,29 | 0,68 | 0,25 | 049 | 245 | -148 | 4,19 | 0,41 | 0,67 | 0,61 | 0,00 | 0,25 | 0,21 | 0,06 | 0,15 | 0,75
ULUUN | 1,38 | 1,19 | 011 | 1,36 | 4,38 | -1151 | 595 | 0,60 | 0,76 | 0,79 | -0,11 | 0,05 | 0,06 | 0,02 | 0,07 | -0,95
ULKER | 2,08 | 1,91 | 0,05 | 0,31 | 1,75 | -400 | 0,85 | 0,34 | 0,55 | 0,62 | -0,03 | 0,29 | 0,16 | 0,03 | 0,07 | -0,71
Tablo 12. 20Q3 Donemi Karar Matrisi

20Q3 1] 2] 3] 4 5 6 7 8 | 9 |10 | 11 | 12 | 13 | 14 | 15 | 16
AEFES | 0,00 | 1,11 | 0,05 | 0,38 | 571 | -455 | 491 | 0,24 | 0,47 | 051 | 0,00 | 0,37 | 0,11 | 0,01 | 0,03 | -0,63
AVOD | 1,08 | 051 | 0,34 | 048 | 643 | -1,16 | 10,65 | 0,59 | 0,81 | 0,72 | -0,10 | 0,19 | 0,06 | 0,03 | 0,11 | -0,81
BANVT | 1,91 | 155 | 0,12 | 1,06 | 7,08 | -8,04 | 3,43 | 0,34 | 0,61 | 0,55 | -0,07 | 0,06 | -0,03 | -0,04 | -0,10 | -0,94
CCOLA | 1,80 | 157 | 0,05 | 054 | 698 | 6,56 | 3,03 | 0,22 | 0,42 | 053 | 0,05 | 0,36 | 0,18 | 0,07 | 0,14 | -0,64
DARDL | 0,70 | 056 | 0,07 | 1,04 | 512 | 9,89 | -6,93 | 0,51 | 0,59 | 0,86 | 0,00 | 0,30 | 0,20 | 0,15 | 1,06 | -0,70
ERSU | 2,84 | 092 | 029 | 0,19 | 2,50 | -0,58 | 0,68 | 0,15 | 0,65 | 0,24 | 0,01 | 0,10 | 0,04 | 0,01 | 0,01 | -0,90
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FRIGO | 2,16 | 1,39 [ 019 | 1,01 | 17,81 | -3,85 | 348 | 025 | 049 | 0,51 | -0,02 [ 0,27 | 0,23 | 0,08 | 0,16 | -0,73
KERVT | 2,20 | 159 | 017 | 0,66 | 400 | -294 | 1,94 | 028 | 043 | 0,66 | 0,02 | 0,24 | 0,10 | 0,03 | 0,08 | -0,76
KNFRT | 141 | 088 | 0,29 | 0,56 | 203 | -155 | 246 | 0,56 | 0,98 | 0,57 | 0,02 | 0,19 | 0,19 | 0,06 | 0,13 | -0,81
KRSTL | 2,80 | 2,19 | 017 | 082 | 1,64 | -457 | 1,68 | 027 | 084 | 032 | 0,02 | 0,08 | 0,05 | 002 | 003 | -0,92
OYLUM | 239 | 1,88 | 0,12 | 064 | 2,34 | -449 | 197 | 0,23 | 051 | 046 | 001 | 0,16 | 0,10 | 004 | 007 | 0,84
PETUN | 152 | 1,09 | 0,09 | 058 | 436 | 539 | 537 | 021 | 0,62 | 0,33 | 0,06 | 0,17 | 0,09 | 0,06 | 0,09 | -0,83
PINSU | 046 | 0,37 | 0,06 | 045 | 2,89 | -4,12 | -1,20 | 0,69 | 0,75 | 092 | -0,15 | 048 | 005 | -0,06 | 0,76 | 0,52
PINSUT | 113 | 0,79 | 0,12 | 0,77 | 314 | 547 | 16,18 | 0,36 | 0,79 | 045 | -0,01 | 0,13 | 0,04 | 002 | 004 | 0,87
PNGD | 1,45 | 044 | 032 | 040 | 686 | -102 | 2,79 | 032 | 0,83 | 0,39 | -0,08 | 0,18 | 0,08 | -0,02 | -0,04 | -0,82
SELGD | 420 | 202 | 0,34 | 0,13 | 184 | -030 | 026 | 0,15 | 0,79 | 0,20 | 0,01 | 0,22 | 0,06 | 0,01 | 0,01 | -0,78
TATGD | 215 | 1,18 | 0,37 | 082 | 258 | -1,72 | 1,84 | 0,39 | 0,71 | 055 | 0,04 | 022 | 011 | 006 | 012 | 0,78
TUKAS | 1,37 | 0,50 | 040 | 053 | 3,02 | -0,95 | 316 | 0,46 | 0,69 | 067 | 003 | 0,29 | 0,25 | 009 | 027 | 0,71
ULUUN | 132 | 087 | 0,29 | 167 | 617 | 550 | 818 | 0,63 | 0,79 | 0,80 | -0,16 | 0,05 | 0,06 | 002 | 011 | 0,95
ULKER | 2,12 | 196 | 005 | 0,41 | 234 | -537 | 1,07 | 0,34 | 054 | 0,63 | -0,08 | 0,29 | 0,17 | 0,04 | 0,12 | -0,71
Tablo 13. 20Q4 D6nemi Karar Matrisi
2004 [ 1 [ 2 [ 3] 4] 5 6 7 8 [ 9 [0 [ 11 [ 12 [ 13 | 14 | 15 | 16
AEFES | 575 | 475 | 0,05 | 053 | 995 | 620 | 207 | 005 | 011 | 051 | o, | 037 | 010 | 002 | 0,03 | 0,00
AVOD | 0,97 | 045 | 0.33 | 065 | 809 | -L68 | 5., | 063 | 090 | 071 | oo | 036 | 006 | o0 | oos | oaa
BANVT | 169 | 128 | 017 | 138 | 020 | -7.55 | 475 | 042 [ 068 [ 062 | o7y | 006 | ooo | 007 | 020 | 0.0
CCOLA | 1,77 [ 153 | 005 | 075 | 13,91 | -895 | 431 | 023 | 042 | 054 | 002 | 035 | 015 | 006 | 014 | (¢
DARDL | 061 | 048 | 006 | 140 | 798 | o7\ | -73L | 049 | 060 [ 082 | oo | 020 | 015 | 014 | 077 | (7,
ERSU | 247 | 058 | 034 | 033 | 425 | 081 | 127 | 018 | 0,68 | 0,26 | 004 | 018 | 013 | 003 | 005 | .5,
FRIGO | 1,38 | 071 | 035 | 069 | 3327 | -1,32 | 344 | 052 | 081 [ 065 | 011 033 [ 028 | 0,12 | 033 | o
KERVT | 2,15 | 1,59 | 017 | 087 | 496 | -377 | 244 | 031|053 | 059 | 0,13 | 024 | 0,12 | 012 | 029 | (g
KNFRT | 1,34 | 0,72 | 1,90 | 0,87 | 090 | -039 | 084 | 3,07 | 098|313 | 0,01 | 0,16 | 0,09 | 005 | 009 | (5,
KRSTL | 344 | 245 | 018 | 107 | 342 | 562 | 242 | 018 | 0,80 | 0,23 | 002 | 006 | 004 | 003 | 004 | o,
OYLUM | 210 | 1,72 [ 010 | 087 | 334 | -7,05 | 2,92 [027 [ 059 | 046 | 001 | 016 [ 009 | 0,05 | 0,09 | (o,
PETUN | 1,65 | 1,19 | 0,08 | 0,76 | 527 | -805 | 694 | 0,17 | 058 | 029 | 0,08 | 0,17 | 0,09 | 009 | 012 | (5o
PINSU | 033 | 026 | 0,05 | 052 | 696 | -580 | -128 | 061 | 075 | 080 | o50 [ 048 | 000 | oo | 076 | o5
PINSUT | 110 | 079 | 0,11 | 1,06 | 411 | -815 | 2847 | 036 | 0,81 | 045 | (o, | 013 | 003 | 002 | 004 | oo
PNGD | 163 [ 064 [ 027 | 062 | 10,12 | -1,86 | 3,66 |027 [ 081 | 033 | o, 020 [ 010 | 0,00 | 0,00 | oo
SELGD | 6,40 | 463 | 017 | 053 | 267 | -281 | 101 | 010 | 074 | 013 | 0,02 | 0,10 | 0,04 | 053 | 061 | (o
TATGD | 2,85 | 1,97 | 028 | 061 | 180 | -152 | 105 | 031|068 | 046 [ 0,03 | 032 | 015 | 0,13 | 024 | (oo
TUKAS | 143 [ 050 | 035 | 066 | 462 | -131 | 405 | 038 | 0,68 | 0,56 | 003 | 030 | 025 | 010 | 023 | (oo
ULUUN | 138 | 090 | 027 | 260 | 10,09 | 9,02 | 11,88 | 058 | 0,76 | 0,77 | (Lo | 005 | 004 | 003 | 011 | o
ULKER | 540 | 505 | 0,05 | 053 | 326 | -7,75 | 087 | 014|021 | 084 | oo | 028 | 0,16 | 006 | 016 | (7,
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Tablo 14. 21Q1 Donemi Karar Matrisi

2101 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

AEFES | 123|099 | 006 011 | 166 | -1,30 | 1,99 | 0,25 | 0,49 | 051 | 0,00 | 0,32 | 0,02 | 0,01 | 0,01 | -0,68

AVOD | 129 | 060 | 0,32 | 0,14 | 1,86 | -0,37 | 1,07 | 0,47 | 0,65 | 0,72 | -0,05 | 0,17 | 0,01 | -0,02 | -0,07 | -0,83

BANVT | 167 | 1,28 | 0,17 | 0,39 | 2,37 | -2,03 | 1,32 | 043 | 0,68 | 0,64 | -0,02 | 0,10 | 0,00 | -0,01 | -0,02 | -0,90

CCOLA | 1,72 | 1,45 | 0,06 | 0,17 | 2,07 | -1,77 | 102 | 0,24 | 0,43 | 055 | 0,01 | 0,34 | 0,43 | 0,02 | 0,04 | -0,66

DARDL | 0,64 | 042 | 0,12 | 0,39 | 2,27 | -2,16 | -1,89 | 0,56 | 0,65 | 0,87 | -0,09 | 0,32 | 0,13 | -0,02 | -0,15 | -0,68

ERSU 2,80 | 0,48 | 0,36 | 0,05 | 1,01 | -0,14 | 0,19 | 0,15 | 0,66 | 0,24 | -0,01 | 0,06 | -0,15 | -0,01 | -0,01 | -0,94

FRIGO | 133 | 054 | 041|019 | 793 | -0,34| 1,10 | 051 | 0,79 | 0,65 | -0,06 | 0,25 | 0,21 | -0,01 | -0,02 | -0,75

KERVT | 171 125|018 | 029 | 1,49 | -1,26 | 1,07 | 0,38 | 0,66 | 0,57 | -0,04 | 0,23 | 0,11 | 0,00 | 0,00 | -0,77

KNFRT | 1,37 | 0,77 | 0,35 | 0,16 | 0,61 | -0,37 | 0,74 | 0,59 | 0,98 | 0,60 | -0,02 | 0,19 | 0,19 | 0,01 | 0,03 | -0,81

KRSTL | 265|178 | 019|022 0,73 | -108| 061 | 022 | 083 | 0,27 | 0,00 | 0,06 | 0,02 | 0,01 | 0,01 | -0,94

OYLUM | 198 | 159 | 012 | 0,25 | 0,77 | -1,82 | 0,86 | 0,30 | 0,64 | 0,47 | 0,02 | 0,15 | 0,11 | 0,03 | 0,05 | -0,85

PETUN | 1,26 | 1,00 | 0,08 | 0,20 | 1,34 | -209 | 258 | 0,29 | 0,83 | 0,35 | 0,01 | 0,18 | 0,20 | 0,01 | 0,02 | -0,82

PINSU | 037 | 0,27 | 0,06 | 0,12 | 1,37 | -1,10 | -0,30 | 0,61 | 0,72 | 0,84 | -0,06 | 0,43 | -0,09 | -0,03 | -0,22 | -0,57

PINSUT | 1,13 | 0,77 | 0,14 | 0,27 | 1,08 | -1,68 | 545 | 0,39 | 0,81 | 0,48 | 0,01 | 0,15 | 0,08 | 0,02 | 0,03 | -0,85

PNGD 1,78 083022015 | 209 |-052]| 082 | 023079029 | -002]|022]| 010 | 0,00 | 0,00 | -0,78

SELGD | 7,53 | 434 | 0,26 | 0,20 | 1,53 | -0,76 | 0,38 | 0,08 | 0,70 | 0,12 | 0,00 | 0,02 | 0,02 | 0,00 | 0,00 | -0,98

TATGD | 2,26 | 1,65 | 0,24 | 0,16 | 0,49 | -048 | 032 | 0,39 | 0,92 | 0,43 | 0,01 | 0,28 | 0,14 | 0,07 | 0,12 | -0,72

TUKAS | 1,56 | 0,61 | 0,31 | 0,26 | 1,00 | -0,40 | 0,84 | 0,33 | 0,64 | 0,51 | 0,00 | 0,20 | 0,22 | 0,01 | 0,02 | -0,80

ULUUN | 1,22 | 098 | 0,17 | 0,64 | 1,83 | -3,66 | 417 | 0,70 | 0,85 | 0,82 | -0,06 | 0,05 | 0,05 | 0,00 | 0,03 | -0,95

ULKER | 518 | 487 | 0,05 | 0,13 | 0,83 | -206 | 0,22 | 0,15 | 0,23 | 0,65 | -0,03 | 0,29 | 0,17 | 0,02 | 0,07 | -0,71
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OZET

Bu ¢alismada, varlik fiyatlama modelleri ve portfoy secimi gibi konularda c¢alisirken, finans teorisinin
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2020:12 donemi giinliik veriler olusturmaktadir. Elde edilen sonuglar, fiyat getirisi kullanmilmasimin portfoy se¢iminde temettii
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on the findings of the carried analysis while studying topics such as asset pricing models and portfolio selection is examined.
The data set of the study consists of daily data over the 2006:1-2020:12 period for the national 100 index and six sub-indices
in Borsa Istanbul. The results reveal that the use of price returns causes a bias in portfolio selection in favour of assets with
low dividend yields and against those with high dividend yields. It has been observed that the share of the price return in the
total return is also effective on the estimated betas. In addition, in terms of asset pricing models, it is demonstrated that the
use of price returns may lead to erroneous inferences in the tests for the validity of these models. An equally important result
is that the sector betas change considerably over time. It is suggested that this phenomenon should be taken into account in
future studies. As well as the studies in the field of financial economics, the results of our study are also important for the
studies that examine the relevance of accounting information using stock returns and/or cost of capitalKeywords: Total
Return, Asset Pricing Models, Asset Allocation, Portfolio Choice, BIST.

JEI Classification: G11, G12

* Makale Gonderim Tarihi:02.09.2021, Makale Kabul Tarihi: 25.10.2120, Makale Tiirii: Nicel Arastirma
** Manisa Celal Bayar Universitesi, Sosyal Bilimler Enstitiisii, omer_cayirli@uncbusiness.net, ORCID: 0000-
0002-0973-4647

*** Dog. Dr., Manisa Celal Bayar Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, koray.kayalidere@cbu.edu.tr,
ORCID: 0000-0003-4073-1644

**** Prof. Dr., Manisa Celal Bayar Universitesi, Iktisadi ve Idari Bilimler Fakiiltesi, huseyin.aktas@cbu.edu.tr,
ORCID: 0000-0002-0580-4644

75


mailto:huseyin.aktas@cbu.edu.tr

The Journal of Accounting and Finance- January 2022 (93): 75- 92

1. GIRIS

Varlik fiyatlama ve varlik tahsisinde beklenen getiri ve risk bir varligin iki 6nemli
karakteristik 6zelligidir. Bunun temel nedeni ise beklenen getirinin varligin getirilerine iliskin
dagilimin birinci momenti, riski ifade etmek icin kullanilan oynakligin ise ikinci momenti
olmasidir. Gerek modern portfoy teorisinin gerekse de varlik fiyatlama modellerinin temel
baslangi¢ noktalarindan biri, beklenen getiri ve oynaklifin bir varligin getirilerine iliskin
dagilimi tamamen karakterize etmek icin yeterli oldugudur. Bu noktada varlik getirileri
dagilimlarinin toplam getirilere iliskin olmasi, baska bir deyisle beklenen getiri ve oynakligin
toplam getiriler kullanilarak hesaplanmasi kritik 6nem tasimaktadir. Bu saptama o kadar
temel ve tartigmasiz bir konudur ki varlik fiyatlama ve varlik tahsisi literatiiriiniin temel
caligmalarinda toplam getiri ifadesinin kullanilmasi ihtiyact dahi hissedilmemektedir.
Ormegin, modern portfdy teorisinin temeli olan Markovitz (1952), ¢alismasinin hicbir yerinde
toplam getiri ifadesini kullanmamis, beklenen getiri ifadesini yeterli gormiistiir. Konuya bu
sekilde yaklasilmasinin nedeni ise yatirimcilarin fayda fonksiyonunu ifade etmek i¢in yaygin

olarak kullanilan ikinci dereceden fayda fonksiyonunun servet lizerinden tanimli olmasidir
(denklem 1).

U(W) =w — bw? 1)

Denklem 1’e gore bir yatirnmcinin faydasi (U), servetinin (W) fonksiyonudur. Sadece
servetinin beklenen degeri ile ilgilenen bir yatirimci servetini, dolayisiyla beklenen getirisini,
maksimize ederek faydasini maksimize edecektir. Modern portfoy teorisinin getirdigi temel
yeniliklerden birisi ise, Markowitz (1991)’de vurgulandigi iizere, yatirimcilarin sadece
beklenen getiri ile ilgilenmedigi, risk ile de ilgilendigi Onermesidir. Bu durumda amag
fonksiyon, Levy ve Markowitz (1979)’un test ettigi denklem 2 formuna ulasmaktadir.

U(R,V) = E(R) — 0.5% 1+ var(R) )

Denklem 2’de E(R) beklenen getiriyi, 4 riskten kaginma katsayisini, var(R) ise
varligin/portfoylin varyansini ifade etmektedir. Tiirkiye’de yapilan caligmalarda genellikle
ihmal edilen husus hem E(R) hem de var(R)’nin toplam getiri iizerinden tanimlandigidir.
Tiirkiye’de gerek varlik tahsisi gerekse varlik fiyatlama konularini fiyat getirisi kullanarak
calismis degerli arastirmalar mevcuttur. Bu ¢alismalardan ilk gruba Mortas ve Garip (2016),
Bayramoglu ve Yayalar (2017), Kaldirim (2017), Yigiter ve Akkaynak, Adigiizel Mercangoz
(2019), Pala ve Aksarayli (2020), Celenli Bagsaran (2021); ikinci gruba ise Comlek¢i ve
Sondemir (2019), Atict vd. (2019), Eren ve Yildirim (2020), Neslihanoglu ve Aksoy (2020),
Epoz Aydimer ve Altay (2020), Coskun ve Torun (2021) &rnek verilebilir. Diger yandan, fiyat
getirisi kullanmaktan kaginarak, ¢aligmalarinda toplam getiri temelli analiz yapan sinirh
sayida caligmalar olarak da Kurtaran Celik ve Turan Kurtaran (2016), Bengit6z ve Umutlun
(2014), Erdas (2020), Giinaydin ve Atilgan (2021) goze carpmaktadir. Kuskusuz her bir grup
icin verilen Orneklerin sayisi artirilabilir. Verilen ornekler ile amaglanan, dikkat ¢ekmek
istedigimiz egilimlere paralel ¢alismalarin ulusal literatiirde bulundugunu gostermektir.

Toplam getirinin iki bileseninin sermaye getirisi (fiyat getirisi) ve gelir (temetti,
kupon vb.) oldugu diisiiniiliirse, sadece fiyat getirileri dikkate alinarak yapilan analizlerin
yatirimcilarin amag fonksiyonu ile uyumlu olmasi beklenemez. Sadece fiyat getirisi dikkate
alinarak yapilan ¢aligmalarin ortiik varsayimi, yatirimcilarin servet maksimizasyonuna fiyat
getirisini maksimize ederek ulastigi, temettii gibi elde tutma donemindeki gelirlerini ise
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dikkate almadigidir. Bdyle bir varsayimin yatirimeir davranigini yansitmasinin miimkiin
olmadig agiktir.

Grafik 1 Borsa Istanbul’un gosterge endeksi XU100 icin toplam getiri endeksi ve fiyat
endeksi seviyelerinin érneklem dénemimizdeki hareketlerini gostermektedir.® Grafik 2°de ise
Borsa Istanbul Ulusal 100 Endeksi (XU100) ile birlikte ¢alismanin rnekleminde yer alan alt
endeks i¢in getiri endeksi-fiyat endeksi oranlarinin zaman igerisindeki hareketleri yer
almaktadir.

XU100 (Getiri Endeksi)
----------- XU100 (Fiyat Endeksi)

T T T T
2005m1 2010m1 2015m1 2020m1

Grafik 1. XU100 Getiri Ve Fiyat Endeks Seviyeleri (2006:1-2020:12)

Grafik 1°de goriildiigli lizere, temettii ve bedelsiz hisse senedi gibi gelirlere gore
diizeltilmis fiyatlar lizerinden hesaplanan getiri endeksi her zaman fiyat endeksinin iizerinde
yer almakta, bilestirme etkisi ile de aradaki fark zamanla artmaktadir. Boyle bir gbzlemin
varliginda fiyat getirileri kullanilarak yapilan analizlerin yetersizligi aciktir ve bu sekilde
yapilan analizlere iligkin sonuglarin finansal ekonominin temel yaklasimlar1 agisindan
gecerliligi de oldukga tartigmalidir.

Fiyat getirisi - toplam getiri tercihinin varlik dagilimi ve varlik fiyatlamaya iliskin
caligmalara olasi etkisi sadece ikisi arasindaki farktan degil, ayn1 zamanda varliklarin fiyat
getirileri ve toplam getirileri arasindaki goreli farktan da kaynaklanmaktadir. Grafik 2’de yer
alan toplam getiri endeksi-fiyat endeksi oranlar1 incelendiginde Borsa Istanbul Ulusal Sinai
Endeksi (XUSIN) ve Borsa Istanbul Ulusal Gayrimenkul Yatirim Ortakliklar1 Endeksi’ne
(XGMYO) iliskin egrilerin XU100’e gore daha yiiksek egime sahip oldugu, Borsa Istanbul
Ulusal Mali (XUMAL), Borsa Istanbul Ulusal Hizmetler (XUHIZ) ve Borsa Istanbul Ulusal
Teknoloji (XUTEK) endekslerinin egiminin ise XU100’e gore daha diisiik oldugu
goriilmektedir. Bagka bir deyisle, XUSIN ve XGMYO endekslerinin toplam getirilerinde fiyat
getirisinin pay1 daha diisiikken XUMAL, XUHIZ ve XUTEK ig¢in fiyat getirisi toplam getiri
icerisinde goreli olarak yiiksek paylara sahiptir. Bu farkliliklarin varlik dagilim ve varlik

! Veri seti ve degiskenlerin agiklamalar ile ilgili olarak Béliim 2’ye bakiniz.
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fiyatlama analizlerinin sonuglarini etkileyerek, varliklarin veya varlik smiflarinin toplam
getirileri igerisinde elde tutma donemindeki gelirlerin payia bagl olarak yanlilik olusturacagi
sOylenebilir.

Calismadaki motivasyon bu goézlem ve tartismalar ile olugsmus, toplam getiri veya fiyat
getirisi kullanma tercihinin varlik fiyatlama ve varlik tahsisine iligkin analizler tizerindeki
etkisi Borsa Istanbul’da yer alan alt1 alt endeksin verileri kullanilarak incelenmistir. Bu
caligmanin arastirma sorusunun 6nem arz etmesinin nedeni, iilkemizde yapilan varlik tahsisi
ve varlik fiyatlama ile ilgili caligmalarda fiyat getirisi kullaniminin giderek norm haline
gelmesidir. Calisma sonuglarinin bu duruma akademisyenlerin dikkatini ¢ekmesi ve ileride
yapilacak ¢aligmalarda uygun getiri taniminin kullaniminin artmasi: umulmaktadar.

Boliim 2’de veri seti ve degiskenlerin agiklamalari, Boliim 3°te modern portfoy teorisi
ve Sermaye Varliklar1 Fiyatlama Modeli (SVFM) cercevesinde yapilan analizler yer
almaktadir. Bolim 4’te ise calisma sonuglar1 ve ileride yapilacak calismalar i¢cin bazi
arastirma Onerileri sunulmustur.

Getiri Endekslerinin Fiyat Endekslerine Orani
2204
2.00+
1.80
1.60
1.40
1.20
I | I I
2005m1 2010mA1 2015m1 2020m1
XU100 —=—=—=—- XUSIN - weeeeeenees XUMAL  ==:==== XUHIZ
------------------ XUTEK — — — = XULAS — — —  XGMYO

Grafik 2. Borsa Istanbul’da Yer Alan Baz1 Alt Endeksler I¢in Getiri Ve Fiyat
Endekslerinin Oranlar1 (2006:1-2020:12)

2. VERI SETi VE DEGISKENLER

Calismada Borsa Istanbul 100 endeksi ile birlikte temel alt endeksler olan XUSIN,
XUMAL ve XUHIZ, temettii profillerindeki farkliliklar1 yansitmalari agisindan da XUTEK,
XGMYO ve XULAS alt endeksleri 6rnekleme dahil edilmistir. Bu c¢aligmanin temel amaci
varlik tahsisi veya varlik fiyatlama analizi yapmak yerine, bu tiir analizlerde toplam getirilerin
kullanilmasi gerekliliginin goz ardi edilerek fiyat getirisi kullanilmasinin sonuclarinin analiz
edilmesi oldugu i¢in Orneklemde yer alan endeks sayisinin artirilmasina ihtiyag
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duyulmamistir. Bununla birlikte, daha genis bir 6rneklem veya endeks yerine hisse temelli
analizler acisindan olasi etkiler Boliim 4°te tartisilmaktadir.

Orneklemde yer alan endeksler icin toplam getiri endeksi ve fiyat endeksi verilerinin
tamam giinliik frekansa sahip olarak dogrudan Borsa Istanbul’dan alinmustir.? Ham veri
setindeki giinliik veriler, endekslerin ay sonu degerleri dikkate alinarak aylik veriye
dontistiiriilmiistiir. Bunun disinda kullanilan tek veri olan risksiz faiz oranm1 (RFO) ise
investing.com’dan e¢lde edilen Tiirkiye 1 yillik tahvil veriminin her aym son is giinii
gbzlemlenen seviyeleri kullanilarak hesaplanmistir.

Aylik verilerin ve donemsel kiimiilatif getirilerin hesaplanmasinda endeks
seviyelerinin dogal logaritmalarinin farki kullanilmistir. Portfoy istatistiklerine iligkin tablo ve
grafiklerde, aksi belirtilmedigi takdirde, denklem 3’te ifade edilen doniisiim kullanilarak basit
getiriler raporlanmastir.

Rr_ze{f—l (3)

Denklem 3’te R,, t donemine iliskin basit getiriyi, C, ise ayn1 donemdeki log-getiriyi
ifade etmektedir. RFO hesaplanirken denklem 4’ten yararlanilmistir. Buna gore (t-1) dénemi
sonunda gozlenen yillik faiz oranindan hareketle aylik getiri elde edilmis ve t donemi i¢in
gecerli risksiz faiz orani olarak analizlere dahil edilmistir.

RFO, = (1 + F;_1]:_= -1 4)

Denklem 4’te F,_,, (t-1) donemi sonunda gézlenen 1 yillik tahvil veriminin degerini
ifade etmektedir.

Omeklem donemimiz 2006:1-2020:12 olarak segilmistir. Borsa Istanbul’dan elde
edilen veriler 2000 yili Temmuz ayindan itibaren dengeli bir veri setine izin verse de
orneklem doneminin baglangicinin  2006:1 olarak belirlenmesinde RFO  verisinin
bulunabilirligi etkili olmustur. Orneklemimizde yer alan degiskenlere iliskin dzet istatistikler
Tablo 1°de, korelasyon matrisleri ise Tablo 2’de yer almaktadir.

Ozet istatistikler incelendiginde, toplam getiriler dikkate alnarak hesaplanan ortalama
getiriler ile fiyat getirileri dikkate alinarak hesaplananlar arasindaki farklarin hem mutlak hem
de yiizdesel olarak degistigi gozlenmektedir. Bu farkin temelinde ise temettli profillerinin
farklilagsmas1 bulunmaktadir. XGMYO ve XUSIN i¢in fiyat getirisinin toplam getiri
igerisindeki pay1 sirastyla %70.9 ve %81.6 olarak hesaplanmigtir. Diger taraftan XUTEK ve
XULAS i¢in bu oranlar sirastyla %94,0 ve %95.9’dur. Getirilerde gozlenen bu farkliliklara
karsin standart sapma degerleri onemli bir degisiklik gostermemektedir. Bunun sonucu ise
toplam getiri yerine fiyat getirisi kullanma tercihinin birim risk basina getiri profillerini
degistirmesidir.

Standart sapmalarda gdzlenen davranisa benzer sekilde, Tablo 2’deki korelasyon
matrisleri toplam getiri veya fiyat getirisi kullanimina bagli 6nemli bir degisime isaret
etmemektedir.

2 Verilerin elde edilmesi ve diizenlenmesindeki katkilar1 i¢in Manisa Celal Bayar Universitesi Isletme Fakiiltesi
Arastirma Gorevlisi Musa OVALI’ya tesekkiir ederiz.
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Tablo 1. Endekslere iliskin Aylik Getiri Ozet Istatistikleri

Degisken %ZZ;;T Ortalama S;?ig(rjr?art Enaz En cok
RFO 180 0.98% 0.37% 0.41% 2.03%
Getiri Endeksleri
XU100 180 1.22% 7.66% -23.81% 23.77%
XUSIN 180 1.68% 6.89% -23.32% 20.16%
XUMAL 180 1.06% 9.15% -25.71% 32.67%
XUHIZ 180 1.45% 6.30% -18.84% 15.11%
XUTEK 180 2.01% 8.97% -25.55% 24.23%
XULAS 180 2.16% 11.60% -32.26% 31.04%
XGMYO 180 0.95% 8.71% -33.10% 28.45%
Fiyat Endeksleri
XU100 180 1.03% 7.66% -23.86% 22.85%
XUSIN 180 1.37% 6.91% -23.47% 19.96%
XUMAL 180 0.92% 9.15% -25.71% 32.67%
XUHIZ 180 1.25% 6.31% -18.89% 14.68%
XUTEK 180 1.89% 9.01% -25.56% 24.23%
XULAS 180 2.07% 11.55% -32.26% 31.04%
XGMYO 180 0.68% 8.74% -33.09% 27.00%
Tablo 2. Korelasyon Matrisleri
XU100  XUSIN  XUMAL XUHIZ XUTEK XULAS XGMYO
Getiri Endeksleri
XU100 1.00
XUSIN 0.91 1.00
XUMAL 0.98 0.83 1.00
XUHIZ 0.84 0.76 0.75 1.00
XUTEK 0.69 0.70 0.63 0.62 1.00
XULAS 0.69 0.64 0.63 0.78 0.55 1.00
XGMYO 0.79 0.81 0.76 0.66 0.66 0.55 1.00
Fiyat Endeksleri
XU100 1.00
XUSIN 0.91 1.00
XUMAL 0.98 0.83 1.00
XUHIZ 0.84 0.77 0.75 1.00
XUTEK 0.69 0.71 0.63 0.62 1.00
XULAS 0.70 0.65 0.63 0.77 0.55 1.00
XGMYO 0.79 0.80 0.76 0.67 0.66 0.55 1.00
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3. VARLIK FIiYATLAMA VE VARLIK TAHSISI KAPSAMINDA
ANALIZLER

Bu boliimde toplam getiri-fiyat getirisi tercihinin varlik tahsisi (Boliim 3.1) ve varlik
fiyatlama (Boliim 3.2) agisindan etkileri incelenmektedir.

3.1. Fiyat Getirisi Kullaniminin Portfoy Secimine Olasi Etkileri

Bu calismanin giris boliimiinde toplam getiri yerine fiyat getiri kullanmanin, elde
tutma doneminde saglanan temettii vb gelirlerin toplam getiriler icerisindeki payima bagh
olarak yanlilik olusturacagi vurgulanmisti. Bolim 2’de ise birim risk bagina getirilerin bu
tercihten etkilendigi 6zet istatistikler araciligiyla agiklanmisti. Dolayisiyla toplam getiri/fiyat
getirisi konusunda yapilan tercih, yatirim evreninde bulunan varliklarin goreli getiri-risk
profillerini degistirerek optimal olmayan portfdylerin olusturulmasina yol agabilir.

Yapilan analizlerde etkinligi artirmak ve karsilastirmaya olanak saglamak amaci ile
orneklem donemi 2006:1-2010:12, 2011:1-2015:12 ve 2016:1-2020:12 olmak tizere 3 alt
doneme boliinmiistiir. Bu donemlere iliskin toplam getiri ve fiyat getirileri Tablo 3’te yer
almaktadir.

Alt donemler itibariyla getiriler incelendiginde iki temel ¢ikarim yapilabilir. Bunlardan
ilki fiyat getirisinin toplam getiriler igerisindeki paymnin alt sektorler arasinda onemli
farkliliklar gostermesidir. Ikinci c¢ikarim ise, sektorler icin fiyat getirisinin toplam getiri
icerisindeki paymin zamana bagh degisim gostermesidir. Bu iki olgunun varliginda, fiyat
getirileri kullanilarak yapilacak varlik tahsisinin yanli olacagi ve bu yanliligin da fiyat
getirisinin toplam getiri igerisindeki pay1 yiiksek olan varlik veya endeksler yoniinde olacagi
sOylenebilir.

Tablo 3. Alt Dénemler itibariyle Toplam ve Fiyat Getirileri

XU100 XUSIN  XUMAL  XUHIZ XUTEK  XULAS  XGMYO
2006:1-2010:12
Toplam Getiri 86.05%  101.10%  70.72% 171.90% 50.64%  236.78% 10.53%
Fiyat Getirisi 65.93%  68.60%  58.60% 135.82% 3550%  198.90% -6.51%
Fark 20.12%  32.50%  12.12% 36.08% 15.14%  37.88% 17.05%
2011:1-2015:12
Toplam Getiri 2083%  62.12% 2.41% 36.65%  212.05%  89.74% 23.01%
Fiyat Getirisi 8.67%  38.23% -5.35% 2264%  187.12%  86.18% 4.68%
Fark 12.16%  23.89% 7.76% 14.00% 24.93%  3.56% 18.33%
2016:1-2020:12
Toplam Getiri 135.94%  300.20%  83.35% 152.03%  279.71% 127.14%  104.69%
Fiyat Getirisi 105.88%  222.44% 66.01% 128.01% 267.29%  124.95% 71.48%
Fark 3006%  77.76%  17.33% 24.02% 12.42%  2.19% 33.21%

Fiyat getirisi kullanilarak yapilan optimizasyonlarin muhtemel yanli sonuglarini
incelemek i¢in drneklemde bulunan endeksleri kullanarak 6ncelikle global minimum varyans
portfoyleri tahmin edilmistir. Alt donemler itibartyla tahmin edilen bu portfoylere iliskin
bilgiler Tablo 4’te sunulmustur. Optimizasyonlarda kisa satisa izin verilmemistir.
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Tablo 4: Global minimum Varyans Portfoyleri

2006:1-2010:12 2011:1-2015:12 2016:1-2020:12
Toplam Fiyat Toplam Fiyat Toplam Fiyat
Getiri Getirisi Getiri Getirisi Getiri Getirisi
XUSIN 24.87% 26.78% 17.45% 19.07% 27.80% 21.32%
XUMAL 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
XUHIZ 75.13% 73.22% 75.66% 74.17% 49.33% 55.27%
XUTEK 0.00% 0.00% 6.89% 6.76% 4.30% 4.73%
XULAS 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
XGMYO 0.00% 0.00% 0.00% 0.00% 18.57% 18.68%
Portfoy Beklenen Getiri 1.55% 1.29% 0.67% 0.48% 1.74% 1.46%
Portfoy Standart Sapma 7.04% 7.07% 5.06% 5.10% 6.18% 6.26%

Global minimum varyans portfoyleri incelendiginde 2006:1-2010:12 ile 2011:1-
2015:12 donemlerinde portfoy agirliklarindaki farkliliklarin goreli olarak diisiik oldugu
goriilmektedir. Ancak, 20016:1-2020:12 dénemi arastirma sorumuza net bir yanit
vermektedir.

20016:1-2020:12 donemi i¢in tahmin edilen portféylerde XUSIN, XUHIZ, XUTEK ve
XGMYO yer almaktadir. Bunlardan XUTEK ve XGMYO’nun agirliklar iki optimizasyonda
hemen hemen ayni iken, XUSIN ve XUHIZ agirliklar1 dikkate deger bir sekilde
degismektedir. Fiyat getirisi ile yapilan portfoylerde %21.32 olan XUSIN agirligi toplam
getiri ile optimizasyonda %27.80’e yiikselmekte, XUHIZ agirlig1 ise tam tersi yonde hareket
ederek %55.27°den %49°33 gerilemektedir. Bu doneme iliskin Tablo 3’te yer alan getiri
verileri XUSIN igin fiyat getirisinin toplam getiri igerisindeki paymnin %74.1, XUHIZ i¢in ise
%84.2 oldugunu gostermektedir. Bu gbézlem optimizasyon sonuglar1i ile Dbirlikte
degerlendirdiginde, fiyat getirisinin toplam getiri igerisindeki payr ile fiyat getirisi
kullanilarak tahmin edilen global minimum varysans portfoyiindeki agirligi ve toplam getiri
kullanilarak tahmin edilen global minimum varysans portfoyiindeki agirligi arasindaki farkin
yakindan iliskili oldugu sdylenebilir.

Etkin portfdylerin kullanilan getirinin tiirlinden etkilenmesinin dogal bir sonucu ise
risk/getiri bilesimlerinden olusan portfdy etkinlik sinirlarinin degismesidir. Grafik 3’te, her bir
alt doneme ait kisa satisa izin verildiginde ve verilmediginde, fiyat ve toplam getiriler icin
ayr1 ayr1 tahmin edilen portfoy etkinlik sinirlar1 yer almaktadir.
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Grafik 3. Toplam Getiri ve Fiyat Getiri I¢in Elde Edilen Etkinlik Smir1 Degisimleri

Farkl1 risk/getiri bilesimlerinden elde edilen etkinlik sinirlar1 toplam getiri
kullanilarak olusturuldugunda, fiyat getirisi kullanilarak elde edilenden daha yukarida yer
almaktadir. Bunun temel nedeni ise standart sapmalarda belirgin bir fark olmamasina karsin
toplam getiriler ile fiyat getirileri arasinda 6nemli farklarin bulunmasidir.

Farksizlik egrilerindeki degisimin Oonemli bir etkisi birim risk basina elde edilmesi
beklenen asir1 getiri olarak ifade edilebilecek olan Sharpe Orani’m1 maksimize eden optimal
varyans portfOyiiniin belirlenmesinde ortaya ¢ikmaktadir. Optimal varyans portféyii RFO’nun
degerine ve etkinlik sinirmin konumuna/egimine bagli oldugu igin, risk/getiri bilesimindeki
yani etkinlik sinirindaki degisim optimal varyans portfoylerinin se¢iminde etkili olacaktir. Bu
kapsamda yapilan optimal varyans portfoy tahminlerine iliskin sonuglar Tablo 5’te yer
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almaktadir.
Tablo 5. Optimal Varyans Portfoyleri
2006:1-2010:12 2011:1-2015:12 2016:1-2020:12
Toplam Fiyat Toplam
Toplam Getiri Fiyat Getirisi Getiri Getirisi Getiri Fiyat Getirisi
XUSIN 0.00% 0.00% 0.00% 0.00% 86.41% 46.92%
XUMAL 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
XUHIZ 95.39% 83.47% 0.00% 0.00% 0.00% 0.00%
XUTEK 0.00% 0.00% 98.50% 100.00% 13.59% 53.08%
XULAS 4.61% 16.53% 1.50% 0.00% 0.00% 0.00%
XGMYO 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Portfoy Beklenen Getiri 1.70% 1.51% 1.90% 1.77% 2.33% 2.09%
Portfoy Standart Sapma 7.26% 7.61% 7.90% 8.05% 6.68% 7.06%
Risksiz Faiz Orani 0.54% 0.54% 0.85% 0.85% 1.16% 1.16%
Sharpe Orani 0.16 0.13 0.13 0.11 0.18 0.13

Optimal varyans portfoylerinde, beklendigi iizere, belirgin degisiklikler ortaya
cikmaktadir. Tablo 5 {i¢ alt doneme iliskin bulgular1 gosterirken, ilk ve son alt donem
bulgulart arastirma sorumuzun yerindeligine iliskin kamtlar1 sunmaktadir. Ozellikle de
2016:1-2020:12 periyodunu isaret eden son alt donemde, global minimum varyans portfoyleri
icin yapilan tahminler ile ¢ok benzesen bulgulara ulasmis olmamiz dikkat ¢ekicidir.

2006:1-2010:12 doneminde XUHIZ icin Ongoriilen agirhik fiyat getirisi temelli
tahminlerden toplam getiri temelli tahminlere gegiste %83.47°den %95.39’a yiikselirken,
XULAS a iliskin agirlikta esit tutarda azalis goriilmektedir. Ilgili donemde fiyat getirilerinin
toplam getiriler icerindeki payr XUHIZ ve XULAS i¢in sirasiyla %79 ve % 84’tiir.
Dolayisiyla, portfoy agirliklarindaki degisimin kaynagi portfoyde yer alan varliklarin fiyat
getirisi ile toplam getirisi arasindaki farklar ile agiklanabilir.

2016:1-2020:12 donemine iliskin degisim ise ¢cok daha ¢arpicidir. Fiyat getirilerine
gore %53.08 agirlik onerilen XUTEK, toplam getirilere gore oneride sadece %13.59 agirliga
sahip olmaktadir. Buna karsin, XUSIN’in agirhig1 %46.92°den %86.41°e yiikselmektedir.
Tablo 3’te yer alan getiri verilerine gore XUSIN i¢in fiyat getirisinin toplam getiri
icerisindeki payr %74.1, iken XUTEK i¢in ise %95.6’dir. Bu da gostermektedir ki fiyat
getirisi ve toplam getiri kullanilarak yapilan optimizasyonlarda fiyat getirisinin toplam getiri
icerisindeki paymin yliksekligine bagl olarak optimal portfoy agirliklar1 degismektedir. Fiyat
getirisinin toplam getiri igerisindeki pay1 goreli olarak yiiksek; baska bir deyisle temettii
verimi diislik olan varliklar i¢in, toplam getiri esas alinip yapilan optimizasyonlardaki tahmin
edilen agirliklarin, fiyat getirisi kullanilarak yapilan tahminlerden daha diisik olma egilimi
cok aciktir. Buna karsin fiyat getirisinin toplam getiri igerisindeki payr goreli olarak diisiik;
yani temettii verimi yiiksek olan wvarliklar icin ise, agirliklar yliksek olma meyili
gostermektedir. Dolayisiyla, bir varligin optimal portfoyde yer alip almayacagi birim risk
basina getiri ve kovaryans iligkileri ile belirlenirken, fiyat ve toplam getiriler kullanilarak
yapilan tahminler arasindaki farklarda ise fiyat getirisi/toplam getiri Onemli bir rol
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oynamaktadir. Bu nedenle, yatinmcilarin amag fonksiyonunun temel degiskeni olan servetin
maksimizasyonunun gerektirdigi getiri maksimizasyonun saglanabilmesi i¢in varlik tahsisine
yonelik caligmalarda toplam getirilerin kullanilmasi biiyiik 6nem arz etmektedir.

3.2. Fiyat Getirisi Kullaniminin Varhk Fiyatlama Calismalarina Olas1 Etkisi

Bu boliimde getiri taniminin varlik fiyatlama c¢alismalar1 iizerindeki olasi etkileri,
SVFM temel alinarak incelenmistir. Daha 6nceki boliimlerde toplam getiri-fiyat getirisi
tercihinin beklenen getiri agisindan daha 6nemli oldugu, oynaklik veya risk iizerindeki
etkisinin sinirl oldugu ortaya konulmustu. SVFM kapsaminda tahmin edilen beta katsayilari
denklem 5 ile ifade edilebilecegi i¢in beta tahminlerinde belirgin farkliliklar beklenmemistir.
Ortaya cikan farklar ise herhangi bir alt endeks veya varlik igin toplam getiri igerisinde fiyat
getirisinin payinin piyasa portfoyii icin hesaplanan orandan farklilagmasina bagl olacaktir.

B, = cov(RpRm ) (5)

Om

Denklem 5°te f5;, i varlig1 i¢in tahmin edilen beta katsayisi; cov(R; R,,), piyasa
portfoyii ile i varhi@min getirisi arasindaki kovaryans katsayisi, &, ise piyasa portfoyiiniin
riskini ifade eden piyasa portfoyii getirilerinin standart sapmasidir. Tablo 1’deki sonuglar
piyasa portfoyii olarak kullanilan XU100’{in toplam getiri ve fiyat getirisine gore hesaplanmis
standart sapmalarinin farklilagmadigint gostermektedir. Bu nedenle beta tahminlerde
olabilecek farkliliklarin cov(R;, R, ) deki farklilasmalara bagl olacagi sdylenebilir.

Calismada, kullanilan getiri taniminin varlik fiyatlama ¢aligmalarina etkisi sadece beta
katsayilarinin farklilagip farklilasmadigi temelinde incelenmemistir. S6z konusu etki Black
vd. (1972) tarafindan Onerilen denklem 6’daki spesifikasyon her bir alt endeks i¢in tiim alt
orneklem donemlerinde ayr1 ayr1 tahmin edilerek ve buna ek olarak SVFM igin kritik bir
oneme sahip sabit terim katsayis1 alfanin da iktisadi ve istatistiksel anlamlilig1 test edilerek
arastirilmastir.

R,.=a; +B;Ry, +¢;, (6)

Denklem 6°da R ;. J varh@min t ddSnemindeki ardil (ex-post) agir1 getirisini, R, . piyasa
portféyliniin t donemindeki ardil asir1 getirisini, f; ise j varhigi i¢in tahmin edilen beta
katsayisin1 ifade etmektedir. Denklem 6°da yer alan &; ise SVFM nin gergeklesen getiriler
tizerinden testinde sifirdan fakli olmamas1 beklenen sabit terimi ifade etmektir. Black vd.
(1972), SVFM’nin dogrudan bir testinin denklem 6 tahmin edilerek ve @;’nin sifirdan anlaml
bir sekilde farklilagtifina bakilarak yapilabilecegini ortaya koymaktadir.

Bu cergevede Tablo 6, sunulan basit dogrusal regresyon sonuglarinda sadece beta
katsayillarin  farklilasmasin1  degil, aym zamanda @;’in istatistiki ve ekonomik

anlamliligindaki farkliliklart da incelemektedir. Tablo 6’da yer alan sonuglar beta
katsayisindaki farklilasmalar acisindan incelendiginde toplam getiri ve fiyat getirisi temel
alinarak yapilan tahminlerin, beklendigi iizere, Onemli degisiklikler gdstermedigi
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gorilmektedir. Goreli olarak belirgin farkliliklara 6rnek olarak 2016:1-2020:12 doéneminde
fiyat getirisine dayali tahminlerden toplam getiriye dayali tahminlere gegiste XUSIN ve
XGMYO i¢in beta tahminlerinde azalis, XULAS icin ise beta tahmininde artis yOniinde
gozlenen degisimler gosterilebilir. Tablo 3’te yer alan toplam getiri, fiyat getirisi ve bunlarin
farklarma iliskin 2016:1-2020:12 dénemine ait veriler XUSIN ve XGMYO’nun toplam
getiriler igerisinde fiyat getirisinin payr en diisiik olan alt endeksler oldugunu ortaya
koymaktadir. Diger taraftan, XULAS ise %98.3 oram ile fiyat getirisinin toplam getiri
icerisindeki paymin en yiiksek oldugu alt endekstir. Dolayisiyla, Tablo 6’da yer alan sonuglar,
daha 6nce ortaya koydugumuz ve olusabilecek farklarin bir alt endeks veya varlik i¢in toplam
getiri igerisinde fiyat getirisinin paymnin piyasa portfoyii icin hesaplanan orandan
farklilasmasina bagl olacaktir onermesini desteklemektedir.

Tablo 6’daki sonuglar, SVFM’nin a katsayisinin anlamliligmma bagl olarak testi
acisindan degerlendirildiginde de fiyat getirisi kullanmanin sakincalarina iliskin kanitlar
sunmaktadir.

2011:1-2015:12 doénemi i¢in yapilan tahminlerde XUTEK i¢in tahmin edilen a, toplam
getiri modelinde %10 seviyesinde anlamli iken fiyat getirisi modelinde anlamli degildir.
Tahmin edilen o degerinin aylik %1,46, yillik olarak ise %19.04 diizeyinde sistemik riskine
gore tahmin edilenden fazla asir1 getiriyi ifade ettigi de dikkate alindiginda, SVFM’nin
testlerinde fiyat getirisi kullanmaktan ka¢inmanin 6nemi ortaya c¢ikmaktadir. Benzer bir
durum 2016:1-2020:12 doneminde XUMAL i¢in gozlenmektedir. Toplam getiri modeli %10
diizeyinde anlamli ve negatif bir a tahmini sunarken, fiyat getirisi modelinde a ayni diizeyde
anlaml degildir. Yine 2016:1-2020:12 doéneminde XUSIN i¢in kurulan iki modelin tahmin
ettikleri a’lar %5 diizeyinde anlamli olmakla birlikte biiyiikliikte farklilagmaktadir. Yillik
olarak ifade edildiginde, toplam getiri modeli fiyat getirisi modeline gore yaklasik %2’lik,
asir1 olarak degerlendirebilecek bir getiriye isaret etmektedir.

Tablo 6. Donemler itibariyle Alt Endeksler I¢in Alfa ve Beta Tahmin Sonuclari

2006:1-2010:12 2011:1-2015:12 2016:1-2020:12
Toplam Getiri  Fiyat Getirisi | Toplam Getiri Fiyat Getirisi | Toplam Getiri Fiyat Getirisi
Alfa ()|  0.0010 -0.0004 0.0042 0.0030 0.0091** 0.0076**
(0.24) (-0.10) (1.45) (1.03) (2.52) (2.08)
> Beta (B) 0.7913*** 0.7892*** 0.8144*** 0.8144*** 0.9156*** 0.9314***
% (17.40) (17.50) (18.10) (18.13) (17.25) (17.63)
X R-Kare| 0.84 0.84 0.85 0.85 0.84 0.84
F Istatistigi| 302.85 306.37 327,51 328.8 297.58 310.69
F-Olasilik|  0.00 0.00 0.00 0.00 0.00 0.00
Alfa (o)| -0.0012 -0.0002 -0.0022 -0.0015 -0.0046* -0.0037
(-0.43) (-0.06) (-1.35) (-0.91) (-1.79) (-1.40)
:tl Beta (B) 1.1808*** 1.1806*** 1.1488*** 1.1471%** 1.1202*** 1.1134%**
% (40.07) (40.54) (45.56) (45.09) (29.49) (28.78)
X R-Kare 0.97 0.97 0.97 0.97 0.94 0.93
F Istatistigi| 1605.49 1643.37 2075.92 2032.83 869.57 828.14
F-Olasilik 0.00 0.00 0.00 0.00 0.00 0.00
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Alfa ()] 0.0058 0.0046 0.0009 0.0003 0.0016 0.0019
(1.08) (0.85) (0.27) (0.10) (0.41) (0.50)
N Beta (B) 0.6196%** 0.6210%%*|  0.6915%** 0.6988***|  0.8587*** 0.8545%+*
; (10.79) (10.71) (13.41) (13.51) (15.15) (15.71)
X R-Kare|  0.67 0.66 0.76 0.76 0.80 0.81
F istatistigi| 116.35 114.63 179.89 182.42 229.38 246.92
F-Olasilik|  0.00 0.00 0.00 0.00 0.00 0.00
Alfa (o))  -0.0037 -0.0037 0.0146* 0.0145 0.0085 0.0099
(-0.47) (-0.47) (1.70) (1.66) (1.04) (1.21)
v Beta (B) 0.8970%** 0.9042%%*  0.6872%** 0.6941 %%+ 0.8257%*+ 0.8284%*+
USJ (10.79) (10.91) (5.13) (5.11) (6.85) (7.02)
X R-Kare|  0.67 0.67 031 0.31 0.45 0.46
F istatistigi| 116.38 119.11 26.33 26.06 46.97 49.22
F-Olasilik|  0.00 0.00 0.00 0.00 0.00 0.00
Alfa ()] 0.0098 0.0096 0.0077 0.0093 -0.0018 0.0011
(0.90) (0.89) (0.87) (1.05) (-0.16) (0.10)
0 Beta (B) 0.9519%%* 0.9436% 1.0552%** 1.0593 %% 1.3323%* 1.3193 %%
; (8.18) (8.20) (7.64) (7.72) (8.19) (8.19)
X R-Kare|  0.54 054 0.50 051 0.54 0.54
F istatistigi|  66.96 67.16 58.40 59.55 67.00 67.10
F-Olasilik| 0.0 0.00 0.00 0.00 0.00 0.00
Alfa ()|  -0.0087 -0.0095 -0.0002 -0.0013 -0.0017 -0.0028
(-1.21) (-1.33) (-0.03) (-0.21) (-0.25) (-0.40)
o Beta (B)|  1.0174%%* 1.0192%** 0.8736%%* 0.8735%** 0.8222%* 0.8349%**
= (13.37) (13.52) (8.96) (8.73) (8.09) (8.16)
X R-Kare|  0.76 0.76 0.5805 057 053 0.53
F istatistigi| 178.87 182.69 80.26 76.24 65.41 66.63
F-Olasilik|  0.00 0.00 0.00 0.00 0.00 0.00

1) t istatistikleri parantez igerisinde verilmistir: * %10 diizeyinde anlamlilig1, ** %5 diizeyinde anlamlilig1, ***
%1 diizeyinde anlamlilig1 ifade etmektedir.

iligkin yeterli bilgiler sunmaktadir.

Tablo 6’da yer alan bulgular, SVFM’ nin dolayisiyla varlik fiyatlama modellerinin
testlerine yonelik ¢aligmalarda toplam getiri yerine fiyat getirisi kullanmanin olast sonuglarina

Ancak 0Ozellikle beta tlizerindeki etkileri daha detayli

gozlemlemek i¢in, ¢caligmada 36 aylik kayan pencereler kullanarak her bir alt endeks i¢in beta
tahminleri yapilmis ve Grafik 4’te sunulmustur.
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Grafik 4. Alt Endeksler i¢gin Kayan Pencere Beta Tahminleri

Grafik 4’te yer alan beta tahminleri iki 6nemli olguya isaret etmektedir. Bunlardan
ilki sektor betalarinin zaman igerisinde degisen nitelikte oldugudur. Gézlemlenen ikinci olgu
ise beta tahminlerinin zamana gore degismesi yaninda endekslerin temettii profillerine goére
toplam getiri ve fiyat getirisine dayali tahminlerde degismesidir. Ornegin temettii verimi
yiiksek olan XUSIN ve XGMYO i¢in beta tahminlerindeki farklilagmalar, temettii verimi
goreli olarak diisiik olan XUTEK ve XULAS’a gore kiyasla daha belirgindir ve temettii
verimindeki degismelere bagli olarak da zaman igerisinde farklar degisim gostermektedir.
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4. SONUC

Bu caligma motivasyonunu ulusal literatiirde, 6zellikle varlik fiyatlama modelleri ve
portfdy secimi iizerine yapilan c¢alismalarda, finans teorisinin onermelerine aykiri olarak,
toplam getiriler yerine yaygin bir sekilde fiyat getirilerinin kullanilmasindan almistir. Fiyat
getirisi kullanimmin giderek norm haline gelmesi ileride yapilacak calismalari etkileme
potansiyeline sahiptir. Bu c¢alisma ile birlikte, muhasebe ve finans alanlarinda yapilan
analizlerin gecerliligi agisindan olduk¢a oOnemli bir gerek sart olan toplam getirilerin
kullanilmast hususuna dikkat ¢ekilmesi amaglanmaktadir.

Bu ¢ercevede BIST 100 ve 6 alt endekse iliskin 2006:1-2020:12 dénemine ait veriler
kullanilarak bu tercihin varlik fiyatlama modelleri ve portfdy se¢imi iizerine calismalarin
sonuglarina olas1 etkileri analiz edilmistir. Veriler dogrudan Borsa Istanbul’dan temin
edilmistir. Bu noktada akademik amacla verilere erisim icin Borsa Istanbul tarafindan
herhangi bir iicret talep edilmedigini ve diizeltilmis fiyat verilerinin giinliik frekansta
erisilebilir oldugunu vurgulamak yararl olacaktir.

Getiri-varyans optimizasyonuna dayanan portfoy se¢im analizleri toplam getiriler
yerine fiyat getirilerinin kullanilmasinin portfoy se¢iminde temettii verimi diisiikk varliklar
lehine, ytliksek olanlar aleyhine yanliliga neden oldugunu ortaya koymustur.

Varlik fiyatlama modelleri ile ilgili olasi etkiler ise Sermaye Varliklar1 Fiyatlama
Modeli kullanilarak incelenmistir. Analiz sonuglari, toplam getiriler yerine fiyat getirilerinin
kullanilmasmin beta tahminleri lizerindeki etkisinin sinirli oldugunu gostermekle birlikte,
toplam getiri icerisinde fiyat getirisinin payina bagli olarak bu etkinin degistigine isaret
etmektedir. Diger taraftan, fiyat getirisi kullanilarak yapilan varlik fiyatlama modeli
testlerinde, toplam getiriler kullanilarak yapilan tahminlerin aksine, sifir hipotezinin hatali bir
sekilde reddedilmeyebilecegi sonucuna ulagilmistir.

Calismanin temel amaclarindan biri olmasa da 36 aylik kayan pencereler kullanilarak
yapilan analizlerde sektor betalarinin zaman igerisinde belirgin derecede degisiklik gosterdigi
gozlemlenmistir. Bu gézlemin dogal bir sonucu ise ileride yapilacak ¢alismalarda bu durumun
dikkate alinarak, zamanla degisen betalarin varli§inin arastirilmast ve uygun donem
uzunluklar kullanilarak beta tahminlerinin yapilmasi gerekliligidir.

Calisma alt endeksler bazinda yiiriitilmiis olsa da elde edilen sonuglarin hisse
diizeyinde analizler iizerinde de etkili olacag1 ve hatta bu etkinin endeks diizeyinde yapilan
analizlere kiyasla daha da yiiksek olacagi degerlendirilmektedir. Alt endekslerin kullanimi
bilgi toplulastirmasi nedeniyle heterojenligin azalmasi ve bir ¢esit yumusatma/diizeltme
uygulanmas1 anlamina gelmektedir. Hisse diizeyinde analizlerde ise bu etki ortadan kalkarak
daha carpici sonuglar elde edilmesine neden olacaktir. Bu durumdan hem portfoy se¢imi hem
de sermaye fiyatlama modellerine iliskin sonuglarin 6nemli diizeyde etkilenmesi s6z konusu
olacaktir.

Son olarak ¢alisma sonuglarinin sadece finansal ekonomi alanini ilgilendirmedigini
belirtmek Onemlidir. Muhasebe alaninda yapilan, 6zellikle muhasebe bilgilerinin 6nemini
hisse getirilerini ve/veya sermaye maliyetini kullanarak inceleyen ¢aligmalarin sonuglarinin da
toplam getiri yerine fiyat getirisi kullanma tercihinden etkilenmesi dogal bir ¢ikarim olacaktir.
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ABSTRACT

Geometric metaphors have been used in fraud theory for more than 60 years. The most commonly used of
these metaphors is the fraud triangle. The fraud triangle has been criticized severely for its scope,
substitutability of its elements, perceptuality, individuality and one-sidedness. Different models developed
afterwards tried to cover the shortcomings of the fraud triangle with additions and modifications, but none of
them became as popular as the fraud triangle. In this study, by moving away from the use of geometric
metaphors, which has become a traditional approach in explaining the structure and causality of fraud, a model
based on Situational Action Theory (SAT) is proposed. The aim of the study is to reveal that fraud has a complex
and multi-dimensional structure that cannot be explained with one-dimensional metaphors, and in this context,
to develop a theoretical model expressed in a mathematical formula for measuring fraud risk.
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Hilenin Geometrisine Elestirel Bir Bakis ve Durumsal Eylem Teorisi Cercevesinde
Bir Model Onerisi

OZET

Geometrik metaforlar 60 yili agkin bir siiredir hile teorisinde kullaniimaktadir. Bu metaforlar icinde en
yaygin kullanilant hile ii¢genidir. Hile ii¢geni; kapsami, unsurlarin ikame edilebilirligini gozden kagirmast,
algisalligi, bireyciligi ve tek yonliiliigiiyle olduk¢a sert elestirilere maruz kalmistir. Hile ii¢cgeninden sonra
gelistivilen farkli modeller, eklemeler ve modifikasyonlarla hile ticgeninin eksikliklerini kapatmaya ¢alismis
ancak hi¢biri hile idi¢geni kadar popiiler olamamustir. Bu c¢alismada, hilenin yapisini ve nedenselligini
agiklamada geleneksel bir yaklasim haline gelen geometrik metafor kullamimindan uzaklasilarak Durumsal
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1. INTRODUCTION

The Global Economic Crime and Fraud Survey (GECS) 2020 conducted by
PricewaterhouseCoopers on more than 5000 companies in more than 99 countries reveals that
accounting fraud rates which has been already high increased even more, and this situation
threatens the well-being of companies. The total amount lost due to fraud in the last two years
is over $42 billion. 47% of the companies reported that they faced at least 1 fraud case in the
last two years. The average number of fraud cases per company in the last two years is 6 and
26% of fraud actions were committed by senior management (PwC, 2020). The GECS 2020
report lays stress on the fact that companies will be at greater risk of having irreparable
damage if essential control and prevention measures of fraud are not actualized effectively.

Fraud and other financial crimes are phenomena seen all over the world and they exist
at the intersection point of law and accounting. The legal and social relativity of the
framework in which the concept of fraud takes place creates border disputes in attempts to
establish a universal definition of fraud and to determine its scope. Nevertheless, a general
definition of fraud can be made as “a criminal violation of financial trust” (Cressey, 1953:
22). Fraudsters abuse the trust in their business environment in order to gain unlawful
economic advantage for themselves and / or their organizations without using any physical
force (Schuchter and Levi, 2015: 176). Edelhertz (1970) defines fraud as an illegal act or
sequence of illegal actions committed through non-physical means, by concealment or guile,
to obtain money or property, to avoid the payment or loss of money or property, or to gain
business or personal advantage. Bozkurt (2009) takes the fraudster as the basis and defines
fraud as the act of an employee gaining unfair advantage by using the assets and resources of
the company of which s/he is a member, deliberately, secretly and improperly, and inflicting
losses on the business in this way. Fraud also can be defined as a non-violent crime involving
the theft of assets directly or indirectly through various deceptive methods such as “false
accounting” (Power, 2013: 526). In International Standard on Auditing (ISA) 240, fraud is
described as “an intentional act by one or more individuals among management, those
charged with governance, employees, or third parties, involving the use of deception to obtain
an unjust or illegal advantage” (ISA 240, parag. 6). Statement on Auditing Standards (SAS)
No. 99 offers a more limited definition of fraud that is “an intentional act that causes
significant errors in the financial statements subject to audit” (AU Section 316, parag. 5).

Geometric models are often used to reveal the causes of financial fraud. The most
well-known and most widely used of these geometric models is the fraud triangle. This study
aims to bring a critical approach to the geometric models used to explain fraud, especially the
fraud triangle and to suggest a theoretical model expressed in a mathematical formula. This
study contributes to the literature in two ways. First, it shows that the geometric fraud models
developed until today, especially the fraud triangle, are insufficient to explain fraud. Second,
it proposes a model that aims to turn fraud risk into a measurable concept.

The remainder of this paper is organized as follows. First, geometric approaches to
fraud are discussed. Here, the fraud triangle is especially emphasized as it is the most used
and most popular model. Then, criticisms directed to the fraud triangle are examined in five
categories which are its scope, substitutability of its elements, perceptuality, individuality and
one-sidedness. By emphasizing the necessity of multidimensional approaches in explaining
the causality of fraud, a fraud model is formulated on the basis of Situational Action Theory
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(SAT), to ensure that personal characteristics, organizational structure and national cultural
elements are considered together in the measurement of fraud risk. “Ethical work climate
dimensions” of Victor and Cullen (1988) are used as the measure of organizational elements,
and the "national culture dimensions” of Hofstede (1984, 2010) are used as the measure of
national cultural elements. Finally, contributions and limitations of the study are discussed,
and some future research avenues are suggested.

2. GEOMETRY OF FRAUD

Fraud triangle and other geometric shapes have been used in fraud theory for over 60
years. While discussing the geometry of fraud, it should not be forgotten that the geometric
representation is only a visual aid, a conceptual metaphor, a model. Fraud triangle is the most
popular of them insomuch that the fraud triangle was created first and then the fraud theory
was built on the foundation of the fraud triangle (Huber, 2017: 36).

2.1. Fraud Triangle

Much of the current perception of causes of fraud is based on the fraud triangle. The
concept of the fraud triangle was put forward by Edwin H. Sutherland (1940) who first used
the term “white-collar crime” and Donald Cressey (1953). Cressey (1953), focusing on the
conditions that allow individuals to violate ethical norms and commit their first fraudulent act,
carried out interviews with prisoners convicted of embezzlement, and finally he identified
three common threads, namely financial problem (pressure), opportunity, and rationalization.
Although the fraud triangle was originally created as a model limited to embezzlement
behavior, in the following years, it has become a valid approach for all kinds of financial
fraud.

Although the fraud triangle is not used as a concept in the U.S. Generally Accepted
Auditing Standards (GAAS) and International Standards on Auditing (ISA), the elements of
the fraud triangle are specified as the conditions that must exist for fraud to occur. With the
acceptance of the fraud triangle in the auditing standards, it became a rational, common-sense
approach.

2.2. Criticisms of the Fraud Triangle

The basic idea in Cressey's work is that three elements (pressure, opportunity, and
rationalization) must exist for fraud to occur. The emphasis of the fraud triangle can be
summed up as follows: When a person who encounters unshareable financial problems
perceives an opportunity, he can commit fraud with a morally defensible excuse. In other
words, fraud stems from the accidental simultaneity of appropriate motivation and
opportunity. The justifications and excuses used to make the fraudulent act reasonable are
important and necessary as they ensure that the person does not see him/herself as a criminal.

The Association of Certified Fraud Examiners (ACFE), the world's largest anti-fraud
organization and the leading provider of anti-fraud education and certification, making the
fraud triangle its keystone, advocates the use of the fraud triangle as a standard method to
investigate all kinds of financial frauds. Even though the American Institute of Certified
Public Accountants (AICPA) does not use the term fraud triangle, SAS 99 adopted fraud
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triangle elements (AU Section 316, parag 7). Similarly, the elements of the fraud triangle are
listed as the distinctive features of fraud in ISA 240 (ISA 240, App 1).

Despite all the efforts of ACFE and AICPA, the fraud triangle is subject to intense
criticisms. Huber (2017) argues that ACFE provides a structure that is not actually based on
facts and enforces it, and also criticizes AICPA for adopting fraud triangle elements and
excluding other criminology-based perspectives (Huber, 2017: 43). Similarly, Lokanan
(2015), Cooper et al. (2013) and Morales et al. (2014) state that the fraud triangle, which is
used as a standard model, has become an ideology which reflects the interests of the
authorities, particularly ACFE. Thus, fraud is limited to a problem that can be addressed by
increasing the supervision of the individual, that makes the supervisory efforts of accountants
and auditors essential and precious. According to Lokanan (2015), it makes sense for ACFE
to embrace the fraud triangle because it is the raison d'etre of ACFE.

The proponents of the fraud triangle have confronted the criticisms mostly by ignoring
them, and the fraud triangle continues to be the basis of the fraud theory that emerged nearly
60 years ago. In this study, criticisms made to the fraud triangle are grouped under five
headings, which are explained below.

2.2.1. Scope

One of the criticisms made to the fraud triangle is that it does not encapsulate the
premises of fraud and does not sufficiently capture the characteristics of white-collar crimes
other than embezzlement (Dorminey et al., 2012b; Ramamoorti et al., 2009; Huber, 2017,
Heath, 2008; Schuchter and Levi, 2016). Heath (2008: 595) and Schuchter and Levi (2016:
117) state that although financial pressure or motivation are seen as necessary for the
existence of fraud, many fraud acts are committed by wealthy individuals who are in the
upper management levels of the organization. This raises the question of why these high-
income people, who occupy respectable white-collar positions, resort to cheating by taking
too much risk for a marginal increase in their income, but the fraud triangle does not provide
an answer. Huber argues that the fraud triangle cannot be applied to all financial frauds as
Cressey's model is based on interviews with people convicted of embezzlement, so this
triangle can only be called the "embezzlement triangle” (Huber, 2017: 31).

Different types of fraud may require different causes and circumstances. The reason
why a person devises a crime may be different from the reason why the crime is committed,
and the reason for the continuation of the crime may be completely different from these two
(Schuchter and Levi, 2016). Stating that the generalization of the fraud triangle should be
evaluated carefully, Donegan and Ganon (2008) argue that the fraud triangle cannot be
applied to all types of frauds and emphasize that the fraud triangle should not be qualified as a
“general theory of financial crime” that provides a universally valid explanation.

2.2.2. Substitutability of the Elements

Albrecht et al. (2012: 35) compared the elements of the triangle, pressure (motivation),
opportunity and rationalization, with the fuel, heat and oxygen needed to start a fire.
According to this analogy, elimination of any of these elements will make it impossible for
fraud (or fire) to emerge. Although Schuchter and Levi (2016) do not dispute that all fire
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triangle elements are necessary to start a fire, they point out that all fraud triangle elements are
substitutable and emphasize that this analogy overlooks the substitutability. In international
auditing standards and literature on financial fraud, it is mostly presumed that all elements are
necessary for financial crimes to take place. However, some studies show that this assumption
is not valid for all cases. The fraud triangle can create the suitable environment for fraud.
However, all elements can be substituted.

Romney et al. (1980) took a "cumulative™ approach, concluding that fraudulent
behavior occurs as a result of the combination of situational pressures, opportunity for fraud,
and personal characteristics. In this model, fraudulent action may occur when the total
strength or weight of these three variables contributing to the fraud reaches sufficient level.
(Romney et al., 1980). Thus, for example, a very strong motivation can eliminate the need for
rationalization, or a great opportunity can lead to fraudulent action without financial pressure.
Schuchter and Levi (2016), in their empirical study with high profile fraudsters in Switzerland
and Austria, concluded that only the "opportunity” element is mandatory. In the presence of
an opportunity, fraud can occur without motivation and rationalization.

The fraud triangle can be a composition of certain conditions for fraud, but it does not
mean that every element is a mandatory prerequisite. The problematic claim that every
element is necessary can be attributed to the inadequate examination of the universal validity
of the fraud triangle.

2.2.3. Perceptuality

Fraud triangle is an intuitive framework for explaining financial fraud and all of its
elements are based solely on the perception of the perpetrator. First of all, the person must
have a problem that (s)he thinks is unshareable, and the action that constitutes the crime
should be perceived as a unique possibility of solving this problem. Pressure (or motivation)
may occur only if these two conditions are met. Second, the person should perceive his or her
position of trust as an opportunity. Finally, he or she must be able to neutralize his or her
action by perceiving it as an act that is not bad, that is, to justify the crime by rationalizing it.

Among these three elements, the most criticized one is the financial problems that
cannot be shared (Schuchter and Levi, 2016; Morales et al., 2014). Even though the problem
can actually be shared with others and easily resolved, what matters here is the individual's
perception. Even if the individual has been able to embezzle money for some time, he will
only do so when faced with a problem that he or she thinks (s)he cannot "share" with anyone
and therefore cannot get help from others. However, Cressey did not show interest in
describing external factors that could illuminate why some problems may become
unshareable. On the contrary, he argues that abuse of trust is due to the individual's perception
of his/her problem as unshareable.

Opportunity is defined as a potential form of action made possible by a particular set
of social conditions that are symbolically included in the individual's repertoire of behavioral
possibilities (Coleman, 1987: 409). Therefore, individual’s awareness of a potential course of
action is compulsory for the emergence of an opportunity. Hence, the fact that existing
conditions can become opportunities is entirely related to how the individual perceives them.
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According to Cressey (1953), rationalization is always present before the crime is
committed. The data collection process on this subject can only take place after the individual
commits a crime and is caught. Retrospective information received from criminals reflects the
person's current perception of the past event. It is not possible to know whether the
rationalization took place before, during or after the criminal act. Therefore, the possibility
that the data on this subject is inaccurate and distorted opens the objectivity of the
rationalization process to criticism (Klenowski et al., 2010; Morales et al., 2014).

2.2.4. Individuality

Cressey (1953), following Sutherland (1940), considered fraud to be an individual
problem as the model is designed by examining embezzlement, a crime committed by a single
person acting alone for financial gain. Sutherland (1940) puts the individual's status,
profession, and organization in which (s)he is a member of at the very center of the white-
collar crime definition. Based on this limited view, Cressey (1950) defines white collar crime
as an act of a person acting alone, motivated by personal gain, violating the financial trust that
(s)he initially accepted in good faith. The individualized focus of this model diverts attention
from different approaches and perspectives to fraud analysis and from various factors that
may reveal fraud risk (Cooper et al., 2013; Donegan and Ganon, 2008; Dorminey et al., 2010;
Gabbioneta et al., 2013; Morales et al., 2014; Lokanan, 2015; Weisburd et al., 2001; Free,
2015). Moreover, it does not provide a good basis for determining the likelihood of fraud in
case of collaboration that is one of the main elements of complex frauds and financial crimes.
Presenting fraud and fraud risk in such a way results in prioritizing control systems in
organizational surveillance practices and urges auditors to focus on the individuals and look
for fraud in areas with individual risks (Dorminey et al., 2010; Lokanan, 2015; Lokanan,
2018; Power, 2013). Giving great importance to internal control processes that focus on
separation of duties does not always serve the purpose of preventing fraud.

2.2.5. One-sidedness

The fraud triangle has also been the target of various criticisms for ignoring social,
organizational, and cultural factors and highlighting only individual factors that contribute to
fraud (Lokanan, 2015; Trompeter et al., 2013; Morales et al., 2014; Cieslewicz, 2012).
Cressey postulated that embezzlement was an act committed by individual financial
incentives. This point of view appears quite clearly in his interpretation of cases he examined.
All but one of the people in the cases Cressey examined were motivated by financial
concerns. One person (case no: 77), on the other hand, committed the action thinking that he
was not in the position he deserved (Cressey, 1953: 59). Although the case pointed to a range
of social and organizational factors, Cressey ignored a broader explanation (Free and Murphy,
2015; Morales et al., 2014). Hence, according to the triangle, fraud is an issue at the
intersection point of the individual and the organization without any social, cultural or
organizational aspects.

2.3. Different Designs, Different Geometric Shapes

The fraud triangle is not the only geometric metaphor used to describe fraud. Based on
the fraud triangle, different authors have created different shapes that describe fraud and
reveal its causality by using some add-ons to increase the explanatory potential of the model
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and make it a modern fraud diagnostic tool. In other words, by adding different elements that
are thought to be effective in the formation of fraud, they tried to respond to the shortcomings
of the fraud triangle. These geometric models are the fraud cube (Doost, 1990), the fraud
diamond (Wolfe and Hermanson, 2004), the organizational fraud triangle (Free et al., 2007),
the triangle of fraud action (Albrecht et al., 2008) Crowe’s fraud pentagon (Marks, 2009), the
fraud square (Cieslewicz, 2010), the fraud pentagon (Goldman, 2010), the meta-model
(Dorminey et al., 2012a, 2012b), another fraud pentagon (Sorunke, 2016), S.C.O.R.E model
(Vousinas, 2019) which is also a pentagon and its extended hexagonal version S.C.C.O.R.E
model (Vousinas, 2019). The fraud scale (Albrecht et al., 1984) and M.I.C.E (Kranacher et
al., 2010), though not represented by geometric shapes, still require the existence of specific
elements for fraud to exist. There are also models that do not take the fraud triangle as a basis
but develop approaches with completely different perspectives to fraud. 3-C (Rezaee, 2002)
and ABC (Ramamoorti et al., 2009) models incorporate social and organizational as well as
personal factors. However, whether it is a derivative of the fraud triangle or a brand new
approach, none of the later models have been adopted as much as the fraud triangle.

The models developed after the fraud triangle are shown as symbols in Figure 1. In
fact, the common feature and consequently the common problem of all geometric models is
that all elements within the scope of the model have to be exist in all fraud cases. Otherwise,
the geometric shape cannot be completed, and the model cannot be formed. For example, in a
fraud case where only two of the three elements are present, existence of a triangle cannot be
claimed. The fact that all the elements that make up the edges (or corners) of the model are
mandatory in order to create a geometric model makes the similar situation valid for all
geometric shapes such as diamond, square, cube, pentagon, etc.
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Figure 1. Symbolic Representations of Fraud Models
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3. AMULTI-DIMENSIONAL APPROACH: SITUATIONAL ACTION
THEORY

With the widespread use of the fraud triangle, accounting and auditing research
privileged psychological explanations and overlooked socio-political explanations of fraud
and fraud risk. Thus, the emergence of fraud was based entirely on the character traits of the
individual, with the focus being on seemingly perverted individuals who performed the
action. As a result, organizational and social forces that foster fraud have been ignored for
many years, and the role of organizational structure and social system has been assumed to be
absent. However, in recent years, financial fraud has been defined as the result of social and
organizational factors rather than individual deviance (Donegan and Ganon, 2008; Lokanan,
2015; Gabbioneta et al., 2013; Croall, 2001; Neu et al., 2013; Dellaportas, 2014; Cooper et
al., 2013; Murphy and Dacin, 2011; Murphy, 2012; Schuchter and Levi, 2016; Palmer, 2012;
Choo and Tan, 2007; Ferry and Lehman, 2018; Ashforth and Anand, 2003; Power, 2013;
Free, 2015; Kaya and Okten, 2014; Karabinar, 2005).

The complexity of fraud makes it difficult to deal with it with unidimensional causal
theories. Cieslewicz (2012), Morales et al. (2014) and Lokanan (2016) argue that macro
social, cultural and economic dimensions should be included in a fraud model. Differences in
social and organizational culture play roles in regulating behavior. Although organizations act
in their self-interest in capitalism, within different capitalist societies and also within different
groups in the same society, there may be differences in what forms of doing business are
acceptable or unacceptable (Schuchter and Levi, 2015: 177). The description of some
practices as fraudulent, some immoral, some traditional and some innovative is closely linked
to cultural ideology and discourse (Cooper et al., 2013: 446). Lokanan (2015) emphasizes that
fraud should be considered as a socially structured phenomenon and accordingly situational
and organizational factors should be a part of fraud discourse. Any fraud model should
include the multifaceted and multidimensional qualities of fraud and should cover all the
factors that contribute to facilitate and activate financial crimes.

Coleman (1989: 14-16) argues that individual crime stories that put a single person on
the target board to which public anger will be directed ignore structural forces and claims that
most of the financial crimes should be attributed not only to a single person and his/her
personal and psychological conditions but also to social forces which are often overlooked.
The social context in which fraud occurs is the result of a complicated process based on the
interplay among individual, structural, and environmental factors (Cooper et al., 2013). This
sociological view argues that fraud stems from social pressures rather than individual
deviance. Almost everyone, especially politicians and executives, more or less lie, cheat and
manipulate as required attitudes in organizational, social, and political life (Braithwaite, 2013:
458). In this context, fraud should be seen as a socially structured phenomenon. The behavior
of the individual is embedded in organizational contexts shaped by the social pressure
processes of actions towards mutual trade-off, social comparison, and adaptation. This
organizational context can lead to a flow of misconduct by absorbing the individual
(Gabbioneta et al., 2013: 486). From this perspective, fraud can be a phenomenon that is
learned later. In summary, in the explanation of fraud, attention should be paid to the wider
social context and how this social context shapes one's intellectual and moral development.
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There is a growing understanding that organizations and their economic environments
are both context and potential tools for fraud to occur, providing not only opportunity but also
reason (Power, 2013). Gross (1978: 56) suggests that organizations are criminogenic, that is,
structures that cause crime by nature. Punch (1996: 84) makes a similar statement: “The
organization is a tool, an environment, a justification, an opportunity for crime. The
organization is both guilty and a victim at the same time.” “Profit maximization”, which is
one of the basic mottos of companies operating in a capitalist environment, paves the way for
the fraudulent activities performed for profitability to be described as “normal” or “should
be”. The economic, political, organizational, and cultural environment in which a company
operates leads to the formation and acceptance of corporate and / or individual financial
frauds.

Today, it is accepted that personal factors, and individual characteristics alone are not
adequate to elucidate the way people behave, and studies are conducted on the effect of social
factors on individual moral behavior. These approaches taking into account the elements
around individuals define fraud as a prevalent affair practiced by rational actors whose
behaviors are shaped by social and environmental forces to which they are exposed. Many
people are subjected to different kinds of pressures and opportunities to cheat in their daily
lives, yet a significant proportion still choose not to commit crimes. An important question is
why some individuals take action to commit financial crimes and why others prefer not to
behave likewise under similar conditions. To be able to answer these questions and explain
financial fraud requires to focus on multi-dimensional approaches including situational action
theory.

3.1. Framework of Situational Action Theory (SAT)

Situational Action Theory (SAT) is a multi-perspective approach that includes that has
been developed by Wikstrom (2004) to overcome the distinction between individualist,
structural, and environmental explicatory perspectives on the causes of crime by combining
different approaches from criminology, social sciences, and behavioral sciences. SAT is a
theory that explains crime as a moral act, and it aims to be a general theory of moral action
that establishes the causes of crime (Wikstrom, 2004, 2010). The basic SAT model suggests
that criminal acts occur as a result of the interaction of the individual's tendency to crime and
his/her exposure to criminogenic environments. SAT's assumption is as follows (Wikstrom,
2010: 220):

Crime = Propensity x Exposure

At the heart of this equation lies the idea that “people's actions are the result of a
perception - choice process initiated and directed by person - environment interaction”
(Wikstrom, 2004). A person's tendency to perceive crime as a choice of action is determined
by his/her moral values and willpower. In this context, crime should be analyzed and
explained as a moral act, that is, the choice to do or not to do right or wrong in certain
situations. The process of making choices may be habitual or may require a thorough
consideration on action options, depending on the individual's level of familiarity with the
environment and conditions of that environment. Habitual action processes occur more
frequently if the individual is familiar with the environment and conditions. However, if the
individual is in an unfamiliar environment and conditions, the likelihood of the action being
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determined by the processes in which the action options are considered increases. SAT brings
a different perspective towards crime by combining this dual selection process (based on habit
or deliberation) and harmonizes the obvious discrepancies between individual and structural
approaches (Lokanan, 2018).

According to SAT, main personal factors directly related to a person's criminal
tendency are the moral values of the individual and his/her ability to control himself, in other
words, his/her will. The main environmental factors that make the environment criminogenic
are the moral rules of the environment and the implementation level of these rules (Wikstrom,
2010). Individual’s morality and moral codes of an environment can prompt or prevent
criminal activity.

3.2. A Fraud Model Based on Situational Action Theory (SAT)

Associating crime only with individuals’ biological impulses, which are not
sufficiently restricted by social control mechanisms is an extremely incomplete and
inadequate approach and provides no basis for identifying non-biological conditions that
cause deviations from expected behavioral patterns (Merton, 1938).

From the point of view of fraud, behaviors contrary to anticipated patterns are
associated with cultural structure and organizational norms, and often these two elements
work together. Cultural structure creates purposes or goals that individuals and organizations
want to achieve, and the organizational structure determines, establishes, and controls the
rules of acceptable ways to achieve these purposes or goals. What leads to the occurrence of
fraud is how the concept of "acceptable™ is defined. Although this concept is often compatible
with ethical and legal rules, sometimes organizational structure can define the concept of
"acceptable™ differently and more broadly than legal and moral norms. In this context,
organizational norms can sometimes explicitly allow fraud, and sometimes ignore it even if
they do not explicitly allow.

Lokanan (2018) conducted a study demonstrating that financial fraud stems from a
perception - choice process and is based on the interaction between the morality of the
individual and the moral context (s)he is in. By presenting SAT as a framework capable of
explaining accounting frauds and analyzing them as moral acts that people prefer to perform,
he aims to shift the fundamentals of this issue to a wider area. Based on this presumption, it
may be possible to turn fraud risk into a mathematical equation and free it from geometric
metaphors. In this equation, fraud is formulated as the product of the individual's propensity
for fraud and the individual's exposure to criminogenic environment.

Fraud = Propensity for Fraud x Exposure to Criminogenic Environment

Propensity of the individual for fraud is determined by personal factors, that is,
individual psychological elements. Criminogenity of the environment, that is the moral rules
of the environment in which the individual lives and works and the level of application of
these rules, is directly related to the organizational and cultural factors. So, the expansion of
the multipliers of the formula can be made as follows:

Propensity for Fraud = Personal Factors
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Exposure to Criminogenic Environment = Organizational Factors + Cultural Factors

The multiplication operation in the equation ensures that in the absence of either of the
two elements, the result is "0", that is, fraud does not occur. In other words, even if the
individual is exposed to a highly criminogenic environment, fraud will not occur if (s)he is
not prone to crime. Similarly, a person prone to crime will not be able to commit fraud if (s)he
IS not in a criminogenic environment. An individual with a low tendency to crime in a highly
criminogenic environment will have a higher probability of fraud in order to adapt to the
environment. On the other hand, an individual with a high tendency to crime in a low
criminogenic environment will have a low probability of fraud.

3.2.1. Personal Factors

Personal factors are individual ethical values that help to set and maintain standards
that describe "right” things to do in a situation. These consist of personality traits such as
honesty, reliability, fairness, transparency, integrity, and conscientiousness. These ethical
values influence individuals' choice and enable the person to support some actions and oppose
others. The values, attitudes, and beliefs of individuals play an important role in determining
which of the discourses, situations and demands that will arise in the business environment
will be adopted immediately, which will be accepted hesitantly, and which will be rejected
immediately (Coleman, 1987). The lack of ethical values or their presence at low levels can
lead to crime because these people are more prone to commit crimes. For example, a person
who lacks “social conscious” and believes that theft is an acceptable act is more likely to steal
than a person who believes that theft is morally wrong.

The definition of fraud has been seen in the past more as “acts of individual moral
deviation” and was considered as an abnormal phenomenon sustained by rational actors who
make decisions without being affected by their situational contexts (Palmer, 2012). Fraud has
also been associated with neurotic personality, Machiavellianism, greed, and fear of falling
(Dorminey et al., 2010; Brody et al., 2012; Murphy and Dacin, 2011; Murphy, 2012; Albrecht
etal., 2012).

One of the psychological characteristics associated with fraud that Heath (2008)
emphasizes is greed. Typically, individuals involved in occupational fraud seek to enrich
themselves personally, while companies that commit organizational fraud seek to improve
their financial performance. Therefore, it can be generalized that all of them have a financial
incentive. However, although the vast majority of individuals regularly face such incentives,
they do not take advantage of the opportunity to commit a crime. Individuals who take
advantage of these opportunities are greedy individuals who love money more than others
(Heath, 2008). On the other hand, Coleman (1989) argues that what motivates white-collar
criminals is not the desire for gaining more, but the fear of losing. This situation is also called
"fear of falling”. The underlying cause of fear of falling is the fear of losing the positions that
people try hard to achieve or the income they work hard to gain (Wheeler, 1992; Piquero,
2012; Schuchter and Levi, 2016). When their achievements diminish and their decisions no
longer lead to good results, they try to do whatever they can, including fraud, to save the day,
while their position still allows it.
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At this point, it would be a misconception to conclude that personal factors are
effective only in occupational fraud cases performed by the individual for his / her own
benefit. The difference between occupational and organizational crimes is that occupational
frauds are in the interest of the individual and organizational frauds are in the interest of the
organization. However, this distinction does not show two distinct crime categories that are
independent from each other. By definition, all white-collar crimes, whether occupational or
organizational, occur when people with reputable positions seek financial gain while
performing their profession and violate the law. In other words, organizational crimes are
fraudulent acts carried out by the organization itself in line with the interests of the
organization, but these actions are also performed by the members of the organization.
Motivation for organizational crimes is often not the desire of individuals to help their
organizations, but the personal rewards or benefits (performance bonus, promotion, not being
fired, etc.) they will receive (Coleman, 1987). Therefore, all fraudulent activities
(occupational or organizational) are directly linked to the ethical values of the person.

3.2.2. Organizational Factors

Each organization's working environment, rules, procedures, and the way the people in
the organization do their jobs are unique. Dominant perceptions on organizational practices
and procedures with ethical content create ethical working environment, and employees are
aware of these patterns that exist in the organization. Organizational factors that expose their
employees to a certain worldview provide a degree of isolation from the generally accepted
definitions of social reality (Coleman, 1987: 422). In this context, in a decision-making
process that will affect others, the "right” decision is defined in accordance with the ethical
values and views of the organization and this decision does not have to be compatible with the
individual's own moral or ethical values.

Various organizational conditions can encourage fraud. These include an unbalanced
or very complex organizational structure, inappropriate management style or weakness of the
top management, lack of personnel, lack of supervision and corporate governance, lack of or
inadequate awareness of sensitivity training, negligence, and overly tolerant environment. In
particular, as the control structure of the organization weakens, corporate governance
becomes less efficient, and the quality of the control system breaks down. As a result, the
opportunity for fraud increases. Strategic organizational goals depending on financial success
and a rewarding system based on these goals without paying sufficient attention to the
compliance of the applied methods with laws and internal rules increases the attractiveness
and consequently the applicability of criminal behavior (Schuchter and Levi, 2015; Brennan
and McGrath, 2007; Dellaportas, 2013).

The phenomenon of "administrative evil" occurs when ordinary people harm others or
commit illegal acts while fulfilling their organizational responsibilities properly. This concept
refers to structural disorders that naturalize, generalize, and socialize the bad and show that
when the organization is abusive, the deterioration of the people within the organization is
inevitable (Dillard and Ruchala, 2005: 609). Sometimes the belief in the sanctity of the
company is so powerful that employees believe that as they serve the interests of the
company, they also serve the interests of the whole society (Brief et al., 2001). The ethical
internalization of an individual's sense of loyalty to the organization brings with it the
imitation of the behavior (ethical or otherwise) of other members of the organization.
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Normalization refers to a process in which actions become commonplace over time and are
carried out without question. The classification of the organizational practices as normal or
fraud is decided by the actors in positions of authority (Lokanan, 2015). After fraud is deeply
embedded in organizational systems and structures, certain practices that are seen as “normal”
in the course of daily organizational life begin to be institutionalized (Murphy and Dacin,
2011; Ashforth and Anand, 2003). Ramamoorti et al. (2009: 9) give an example highlighting
this situation: “If you’d asked Enron employees whether Enron was an ethical company or an
unethical company, 90 percent would have said highly unethical. However, if the same
employees were asked if they themselves were unethical individuals, they would have denied
this claim.”

Falkenberg and Herremans (1995) revealed that informal systems within the
organization are the primary factor on ethical behavior compared to formal systems. Informal
systems create the ethical climate. In this study, Victor and Cullen's ethical work climate
dimensions are used as the measure of organizational factors affecting the occurrence of
fraud. Ethical climate theory (ECT), put forward by Victor and Cullen (1988), is unarguably
one of the most forceful conceptual foundations in the field of business ethics. Work climates
are the perceptions shared by the members of the organization regarding both formal and
informal procedures, policies, and practices of the organization (Victor and Cullen, 1988;
Martin and Cullen, 2006).

Victor and Cullen (1988) created a matrix by defining two dimensions that are ethical
criterion and locus of analysis, each with three groups, and identified nine different types of
ethical work climate. Considering that financial frauds are ethical deviations, these ethical
work climates can be utilized in determining in which types of organizations realization
potential of fraud is higher.

Ethical criterion dimension refers to the ethical criteria used in the decision-making
processes of organizations. In this context, an organization can be "egoistic"”, "benevolent™ or
"principled”. While egoistic organizations aim to maximize their own interests, benevolent
organizations try to maximize common interests. For principled organizations, the priority is
compliance with the rules. The ethical climate of an organization affects which ethical
conflicts are to be taken into account, the process of resolving such conflicts, and the
characteristics of the solutions. In an organization with a benevolent climate, an assessment of
the well-being of other people is probably the prevailing reasoning used by organizational
members to determine and solve ethical problems. In other words, decisions and actions that
produce the best results for the greatest number of people take precedence. In a strongly
principled climate, the implementation and interpretation of laws, rules and regulations are the
prevailing forms of reasoning. On the other hand, in a largely egoistic environment, self-
interest take priority and maximizing it is the dominant thought.

Locus of analysis dimension includes reference groups that define the source of moral
reasoning used to apply ethical criteria to organizational decisions and / or the limits on what
to consider in ethical analysis of organizational decisions. It enables conceptualization of
certain levels at which decision making takes place and behavior is operationalized. In this
context, an organization can be "individual”, "local" or "cosmopolitan”. In the individual
locus, the source of ethical judgment is the individual himself, whereas in the local locus it is

the practices, rules and procedures within the organization. In the cosmopolitan focus, the
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source is the institutionalized normative system produced by a structure outside the
organization, such as a professional or a legal body. What individual and cosmopolitan
locuses have in common is that resources are located outside the organization.

The result of the intersection of these two dimensions is nine ethical climate types as
shown in Figure 2. Each climate type stands for a different criterion for ethical decision-
making.

LOCUS OF ANALYSIS

INDIVIDUAL LOCAL COSMOPOLITAN
z
g EGOISM Self-Interest Company Profit Efficiency
i
E
4 . . . .
O |BENEVOLENCE Friendship Team Interest Social Responsibility
|
S
T |pRINCIPLE Personal Morality Company Rules and Laws and Professional
E Procedures Codes

Figure 2. Ethical Work Climate Dimensions
Source: Victor and Cullen, 1988: 104

In the context of the egoism criterion, locus of analysis defines a certain "self" (e.g.,
individual, company) that is expected to act in line with its own interests. In the individual
locus, the criterion of egoism refers to consideration of one's own needs and preferences (e.g.,
personal gain, self-defense), in the local locus to prioritizing the interests of the organization
(e.g., corporate profit, strategic advantage), and in cosmopolitan locus to taking into account
the interests of social and/or economic system (e.qg., efficiency).

In the context of the benevolence criterion, locus of analysis defines the importance of
"others" outside the organization for the members of the organization. This distinction and the
associated responsibility to "others" distinguish benevolent organizations from the egoistic
ones. In the individual locus, benevolence criterion means considering other people (e.g.,
friendship) without referring to organizational membership, while organizational integrity
(e.g., team spirit) is considered in the local locus. In the cosmopolitan locus, benevolence
means taking into account other parties outside the organization (e.g., social responsibility).

Principle criterion defines the sources of practices and principles in the organization.
In the individual locus, it is expected to be guided by one's own ethical values. In the local
locus, the source of the principles derives from the internal structure of the organization (e.g.,
rules and procedures). In the cosmopolitan locus, the source of the principles are the general
binding rules formed outside the organization, such as the legal system and industrial
regulations. In local and cosmopolitan organizational climates, the individual is guided by the
sources, separate from himself and therefore independent of his/her personal ethical
preferences.

In the individual locus, the individual takes decisions alone without organizational
norms. Personal beliefs and values are the sources of decision-making criteria and moral
reasoning. The individual egoistic work climate in which members of the organization strive

106



Muhasebe ve Finansman Dergisi — Ocak 2022 (93): 93-116

to maximize their own interests offers the most favorable conditions for occupational frauds
committed against the organization. In such organizations, internal control systems are often
weak, management ineffective or overly tolerant.

On the other hand, the local egoistic climate may lead employees to fraud without
thinking. In this climate type, employees are expected to do everything to raise company
profits. Employees internalize that the policies and procedures must always be in line with the
interests of the organization, and they usually get premiums based on actions aimed at
protecting the interests of the organization, regardless of the consequences. This particular
ethical climate emphasizes the importance of group membership in motivating and rewarding
corruption within an organization (Murphy and Dacin, 2011; Cohen, 1995).

In subsequent empirical ECT studies, five ethical climate types frequently seen in
organizations were determined, and these were named as instrumental, caring, independence,
rules, and law and code (Martin and Cullen, 2006). The instrumental climate is the mergence
of the individual egoistic climate with the local egoistic climate. In other words, it is the
combination of two climate types that prioritize personal and organizational interests. In this
climate type, employees are expected to prioritize decisions that provide personal benefits or
serve the interests of the organization with little respect for ethical values (Martin and Cullen,
2006; Wimbush et al., 1997; Murphy and Free, 2016; Simha and Cullen, 2012; Hageman and
Fisher, 2016). Employees in instrumental environments do not see any harm in making
decisions that will benefit themselves or the organization, even if others will be harmed, and
they perceive that this behavior is guided by the norms and / or expectations of the
organization in line with organizational or personal interests (Murphy and Free, 2016; Martin
and Cullen, 2006; Simha and Cullen, 2012). Organizations with instrumental ethical climate
deserve a red flag just because they have this climate type.

3.2.3. Cultural Factors

Unethical behavior is by its nature a social phenomenon, as it consists of relationships
between actors embedded in the structure of social relationships. Therefore, unethical
behavior is linked to the different roles actors play in society and the relationships between
actors that arise depending on these roles (Brass et al., 1998: 14-15). Various social
circumstances can explicate why and how fraud occurs. Hence, exposure to criminogenic
environment cannot be isolated from the cultural context of fraud. Taking into account the
cultural factors and considering the structure of relationships between actors as cultural
variables that have the potential to create (or prevent) fraud can help to understand and
estimate the fraud risk in a particular cultural context.

A fundamental feature of social systems is that they contain a system of social norms
that encompass values shared by primary groups of a nation. Values can be defined as "the
tendency to prefer certain situations over others” (Hofstede, 1985: 347). Collective-level
values represent culture versus individual-level values (Gray, 1988: 4). National culture refers
to the preference of one behavior or one outcome over another and defines what is legitimate,
right, and desirable in a given society. Therefore, it affects individuals' preferences and
justifications. There are differences between perspectives and opinions among cultures as to
which forms of inappropriate behavior in business life are acceptable and which are not.
These differences affect the potential of employees and / or the organization to engage in

107



The Journal of Accounting and Finance- January 2022 (93): 93-116

fraudulent activities, the behavior of employees in situations that may be the indicative of
fraud, and how society in general evaluates fraudulent activities. Therefore, the concept of
fraud cannot be separated from the concept of national culture.

Studies have been conducted on the effect of the cultural factors on fraud. Choo and
Tan (2007) explain the fraud risk in relation with Messner and Rosenfeld's (1994) American
dream theory of crime. A fundamental idea of Messner and Rosenfeld's American dream
theory is that the chase of financial success or quest of money dominates American society
and besides that, non-economic institutions (e.g., educational, governing, family institutions)
tend to serve the economy. This theory points to a widespread system of values and beliefs in
the society dominated by large multinational corporations, where the goal of financial success
is embraced by all. This basic assertion of American Dream theory helps to understand
corporate frauds that provide monetary success especially to top management. Moreover,
accompanying the goal of monetary success, a characteristic feature of the theory is to try to
achieve American dream by "using all the means available”. The persistence of capitalism
requires appreciation of greed, that is one of the most fundamental human tendencies. This
anomic tendency of the American dream provides a basis to understand and explain the
implied approval of senior executives for corporate fraud (Choo and Tan, 2007). In almost all
societies, albeit at different levels (individual or organizational) monetary success is a desired
phenomenon that increases status, gives dignity, and positively affects the perspectives of
others. According to Merton (1938), in cultures where achieving certain goals is the main
criterion of personal value, individuals, especially those who think that values cannot be
reached by legitimate means, are more inclined to violate and break legal and moral norms
and rules than individuals in less goal-oriented cultures. In societies in which financial
success is the basic criterion of personal value, and in which individualism, growth, and
innovation are the basic cultural values, unethical behaviors and crime are expected to be
higher.

Social capital indicates the nature of social networks and norms that enable the
actions, particularly collaborative actions of individuals in a society. Studies show that higher
levels of social capital lead to lower crime rates (Coleman, 1988; Halpern, 2001; Putnam,
1993). Although the relationship between social capital and financial frauds is indirect, still it
can be a useful model to examine the effect of economic and social environments of
individuals on their values, attitudes, and behaviors, and to understand the impact of
environment on financial frauds (Trompeter et al., 2013: 295).

Hofstede (1984) described culture as "the collective programmed mind that separates
the members of one group of people from another” and identified four dimensions of national
culture that represent common structural elements of the cultural systems of countries. These
are power distance, individualism versus collectivism, uncertainty avoidance, and masculinity
versus femininity (Hofstede, 1984). Long-term orientation versus short-term orientation
dimension was added to these four cultural dimensions in 1991, and the indulgence versus
restraint dimension in 2010 (Hofstede et al., 2010). The relationship of each cultural
dimension with fraud can be explained as follows:

- Power distance: Power distance is the extent to which individual members of a
society acquiesce the fact that power is not equally distributed within institutions and
organizations. In societies with high power distances, people usually accept a hierarchical
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structure in which everyone has a certain position without question. In contrast, in societies
with low power distances, individuals strive to balance power and expect justifiable reasons
for power inequality. The main point of this dimension is to examine how a society handles
the inequality between individuals. The degree of power distance affects the structure of
institutions and organizations in societies. In societies with high power distance, individuals
feel that they are not taken seriously when making important decisions, which leads to a
culture that is not participatory and more open to fraud. Also, in societies with high power
distance, managers are more likely to influence financial reports with fraud and manipulation
as they are less likely to be held accountable for their actions than in cultures with low power
distance. In this context, it can be said that there is a positive relationship between power
distance and fraud risk. (Doupnik, 2008; Mihret, 2014; Kaya and Okten, 2014).

- Individualism versus collectivism: Individualism refers to a social structure that
does not have close ties and points out that individuals in such a society prefer to look after
themselves and their close family members only. Collectivism, on the other hand, refers to a
tightly connected social structure and points out that an individual in such a society expects
relatives or other group members to look after him/her in return for unquestioned loyalty. The
main point of this dimension is to examine the level of interdependence of the members of a
society. The assumption that fraud is the result of unshareable problem refers to an
individualistic society. In this context, it can be concluded that as individualism increases, the
possibility of unethical behaviors to be perceived as more acceptable also increases.

- Uncertainty avoidance: Uncertainty avoidance is the extent to which members of a
society feel comfortable (or uncomfortable) with uncertainty and ambiguity. Societies with a
high tendency to uncertainty avoidance have strict beliefs and codes of conduct and they try
to control the future. These societies are also intolerant to dissenting people and ideas, and
they feel uncomfortable being in such an environment. This feeling of discomfort leads
individuals to beliefs that promise certainty or a definite result, and to cherish institutions that
maintain harmony. On the other hand, in societies with a low tendency to uncertainty
avoidance, there is a more comfortable environment in which practices are more important
than principles. In these societies, anomalies are more easily tolerated, and they let the events
flow. As the tendency to uncertainty avoidance increases, the tendency of individuals to act in
conformity with the rules and regulations increases and the tendency to taking risks decreases.
In this context, a positive relationship can be seen between risk taking tendency and unethical
behavior that is as uncertainty avoidance increases, fraud risk decreases (Rallapalli et al.,
1994; Mihret, 2014).

- Masculinity versus femininity: Masculinity means the preference of success,
heroism, aggression, competitiveness and material power in a society. On the other hand,
femininity means modesty, protecting the weak, preferring relationships and quality of life.
Masculine societies contain most of the personality traits associated with fraud. This is
supported by the research findings of Husted (1999) showing the significant positive
relationship between masculinity and the acceptance of questionable behaviors as normal and
ethical in business life.

- Long-term orientation versus short-term orientation: Long-term orientation
shows the degree to which society prioritizes a future-oriented perspective rather than
focusing on the present. The cultures with long-term orientation are characterized by patience,
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perseverance, sense of duty, respect for the elders, and obedience to the greater good. The
short-term orientation leads individuals to spend and achieve rapid gains. Because individuals
in long-term oriented cultures are more attached to organizational values, they are less likely
to engage in dishonest behavior by surrendering to short-term motivations and pressures
(Mihret, 2014). In this context, it can be concluded that there is a positive relationship
between fraud risk and short-term orientation dimension.

- Indulgence versus restraint: In societies with high indulgence, individuals can
freely fulfill their basic human needs, especially their passion for enjoying life and
entertainment. In societies with a high tendency to restraint, individuals oppress their own
needs under social norms. In this context, it can be said that there is a positive relationship
between indulgence and fraud.

The structure leading to the tendency to fraud is quite complex and in order to
understand this structure, national cultural characteristics should be considered as a variable.
From the point of view of Hofstede's national culture dimensions, it can be concluded that
fraud risk is highest in societies in which power distance, individualism, masculinity, short-
term orientation, and indulgence are high and uncertainty avoidance tendency is low.

4. CONCLUSION AND FUTURE RESEARCH

Over the years, both academic and professional literature have shown strong interest in
the concept of fraud, which is the "dark side™ of organizations. The fraud triangle has been
used for many years as a structure that reveals the nature and causality of financial frauds.
However, criticisms have increased especially in recent years that the fraud triangle does not
cover all types of financial frauds, so it should not be the prevailing approach. Indeed, the
fraud triangle, with its narrow scope, individualistic point of view and one-sided approach,
cannot explain the concept of fraud, which has a complex and versatile structure. The fraud
triangle ignores most of the elements and the mechanics of action that lead to the emergence
of fraud, assuming the organizational and cultural structure is fixed. Although different
models developed after the fraud triangle tried to complete these deficiencies, none of them
were sufficient and found no widespread use. Fraud is a psychological, social, cultural and
legal concept. The coexistence of so many elements in interaction with each other makes it
very difficult to understand the reasons for fraud and to prevent it. Therefore, instead of
focusing only on the fraud triangle, multidisciplinary approaches with better potential to
elucidate the dynamics of white-collar crime should be taken into account.

In this study, by moving away from the use of geometric metaphors, a theoretical
model that is based on SAT framework is proposed in which different elements can be
included. The SAT equation is adapted to accounting frauds, and fraud risk is formulated as
the multiplication of propensity for fraud and exposure to criminogenic environment. The
propensity for fraud is assumed to be determined by personal factors, and criminogenity of
the environment is assumed to be determined by organizational and cultural factors. The
multiplication operation in the equation ensures that in the absence of any of the two
elements, the result is "0", that indicates no possibility for fraudulent activity. In other words,
even if the individual is exposed to a highly criminogenic environment, fraud will not occur if
(s)he is not prone to crime. Similarly, a person prone to crime will not be able to commit a
crime and fraudulent action will not take place if (s)he is not in a criminogenic environment.
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However, these two situations are not very realistic. It is not possible for a person to have no
tendency to cheat at all or for an environment to have “zero” criminogenity. Therefore, a more
realistic interpretation may be that a person with a low tendency for fraud in a highly
criminogenic environment will have a higher probability for fraud in order to adapt to the
environment, while a person with a high propensity for fraud in a low criminogenic
environment will have a considerably lower probability for fraud.

Ethical work climate dimensions of Victor and Cullen (1988) are used in the
measurement of organizational elements, and cultural dimensions of Hofstede (1984, 2010)
are used in the measurement of cultural elements. It is shown that the risk of organizational
fraud is higher in the local egoistic climate type, and the risk of occupational fraud is higher in
the individual egoistic climate type. The instrumental climate, which is the combination of
these two climate types, provides the most suitable environment for all kinds of frauds. In
terms of national culture, it can be said that the fraud risk is highest in individualistic,
masculine, short-term oriented and indulgent societies with high power distance and low
tendency to avoid uncertainty.

Studies on the impact of organizational culture on fraud risk are available in the
literature, but the relationship between national culture and fraud has not received the same
attention. Globalization has led to the internationalization of more companies. Therefore, the
impact of national culture is an issue that needs to be considered in the context of fraud. Fraud
can occur as a consequence of different motivations in different cultural contexts. In addition,
the increase of multinational companies raises the question of what ethical principles the
company will operate in. For example, if the cultural structure of the location of the home
company is different from the cultural structure of the foreign country in which it operates,
the question of according to which national culture the company will operate will become
more of an issue. It can be investigated whether it needs to be structured in accordance with
the culture of that country and what positive or negative effects of this situation may have on
fraud risk.

The main aim of this study is to develop a theoretical model on fraud. In subsequent
studies, scales that allow numerical measurement of fraud risk based on organizational and
cultural structure can be developed. The Ethical Climate Questionnaire (ECQ) formulated by
Victor and Cullen (1988), and then Cullen et al. (1993) or the Ethical Climate Index (ECI)
developed by Arnaud (2006, 2010) can be used in the measurement of fraud risk based on
organizational structure, or a completely different scale can be created. In the measurement of
cultural factors, Hofstede's country scores related to cultural dimensions can be used.
Although it is nearly impossible to convert a person's propensity for fraud into a numerical
value, measuring the criminogenity of the environment will provide significant benefits in
terms of determining fraud risk.
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1. INTRODUCTION

The interest of investors, media, academics, and even states in cryptocurrencies
continues to grow every day. Since 2008, when Nakamoto (2008) introduced the first
cryptocurrency, Bitcoin, to this day, the cryptocurrency market has continued to grow day by
day. Today, besides Bitcoin, there are many other cryptocurrencies that have become popular
trading assets around the world. The role of cryptocurrency markets has grown rapidly in
recent years, attracting considerable attention from academics, the media, government
institutions, and the financial industry (Akhtaruzzaman et al., 2020: 1; Guesmi et al., 2019:
431; Klein et al., 2018: 105).The increasing popularity of cryptocurrencies makes them
important to explore the dynamics of the cryptocurrency market.

Examining the return and volatility transmission between cryptocurrencies and other
assets and exploring the relationship between cryptocurrencies and other assets with different
dynamics is crucial for investors. The return and/or volatility transmission between
cryptocurrencies and other assets has recently been investigated by several researchers.
Conrad et al. (2018) investigated the volatility transmission between Bitcoin and S&P500
using the GARCH-mixed-data sampling (MIDAS) model. They found that the volatility in the
S&P500 has a negative and significant effect on long-term Bitcoin volatility. Liu and Serletis
(2019) and Uzonwanne (2021) extended the study of Conrad et al. (2018). Although Liu and
Serletis (2019) and Uzonwanne (2021) conducted similar studies, they reached very different
results. Using the vector autoregressive moving average (VARMA)-asymmetric Baba, Engle,
Kraft, and Kroner (ABEKK)-GARCH model, Liu and Serletis (2019) examine the volatility
spillover between the cryptocurrency market and the S&P500, DAX30, FTSEL00,
NIKKEI225 index, and interest rate. The study, the Cryptocurrency Index 30 was used as a
representation of the cryptocurrency market. Contrary to the study conducted by Conrad et al.
(2018), a long-term negative volatility spillover from the cryptocurrency market to the
S&P500 index was found. Moreover, there is only a short-term positive shock transmission
from the cryptocurrency market to the DAX30 index. While there is only a long-term positive
volatility transmission from the FTSE100 index to the cryptocurrency market, there is only a
short-term positive shock transmission from the NIKKEI225 index to the cryptocurrency
market. Also, they highlight that in countries where cryptocurrencies are more accepted and
used, the links between markets are stronger. On the other hand Uzonwanne (2021)
investigates the return and volatility spillovers between CAC40, NIKKEI225, S&P500,
DAX30, FTSE100, and the Bitcoin market using VARMA- asymmetric GARCH model. The
short-term and long-term shock and volatility spillovers between Bitcoin and stock market
indices differ significantly at the index level. There is no short-term shock transmission or
long-term volatility spillovers between Bitcoin and CAC40. In the long-term, there is a
unidirectional negative volatility spillover from the DAX30 and FTSE100 index to the
Bitcoin market. While there is a bidirectional negative volatility spillover between
NIKKEI225 and BTC in the long-term, there is only unidirectional negative shock
transmission from the Nikkei225 index to Bitcoin in the short-term. Finally, although short-
term positive shock transmission and long-term negative volatility spillovers from the
S&P500 index to Bitcoin were detected, only long-term positive volatility spillovers from
Bitcoin to the S&P500 index were detected. When the cross-market return transmission
findings of the study are examined, there is a positive return spillover from Bitcoin to the
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S&P500 index, while a negative return spillover from the FTSE100 to the Bitcoin market. No
return transmission has been detected between other markets and Bitcoin. In summary,
different results have been obtained that will lead to different strategies for investors. Since
the relationship between cryptocurrencies and stock indices vary considerably by period and
at the index level, a general interpretation in terms of investment strategies may not be
appropriate. Therefore, this topic maintains its currency and obscurity in the literature.

The main purpose of the study is to examine the dynamic conditional correlations and
returns and volatility spillovers between Borsa Istanbul Stock Exchange 100 Index (BIST100)
and Bitcoin (BTC), Ethereum (ETH), Ripple (XRP), and Litecoin (LTH). The study’s second
aim of the study is to investigate the hedge ratios and optimal weights of portfolios consisting
of BIST100 and cryptocurrency pairs, using the information obtained from the VAR-DCC-
GARCH model. Our study makes two important contributions to the literature. First, to the
best of our knowledge, it is the first study to investigate the dynamic conditional correlations
between BIST100 and BTC, ETH, XRP, and LTC, and the interdependence between returns
and volatility spillovers. Contrary to the studies in the literature, our study examines the
characteristics of four cryptocurrencies.

The main findings of the study can be summarized as follows: Firstly, no bidirectional
return spillovers were found between BIST100 and cryptocurrencies. While unidirectional
shock transmission was observed between some BIST100/Cryptocurrency pairs, no shock
transmission was observed in some pairs. While the lagged volatility of BIST100 increases
the volatility of BTC, it reduces the volatility of ETH. Secondly, The average of dynamic
correlations between BIST100 and cryptocurrencies is quite close to zero.

2. DATA

The dataset of the study includes the daily closing prices of BTC, ETH, XRP, LTC
and BIST100 between August 07, 2015 and May 20, 2021. All data are in US dollars. The
cryptocurrencies and  the  BIST100, respectively,  were  obtained  from
www.coinmarketcap.com and The Central Bank of the Republic of Turkey database. Returns
for the series are calculated as In(p, ;/p.;—, ), where p,; denotes the price on day t.

3. EMPIRICAL METHODOLOGY
3.1. Multivariate GARCH modeling

Engle (2002) introduced the DCC-GARCH model against the shortcomings of the
multivariate constant conditional correlation-GARCH (CCC-GARCH) model. Unlike other
multivariate GARCH models, Engle (2002) DCC-GARCH model allows for the time-varying
correlation. Additionally, the number of parameters to be estimated in the DCC-GARCH
model increases linearly, not exponentially, thus solving the dimensionality problem in other
multivariate GARCH models. The multivariate DCC-GARCH model proposed by Engle
(2002) takes place in two stages. In the first step, standardized residues are obtained by
estimating GARCH parameters. In the second step, dynamic conditional correlations are
obtained using standardized residuals from the GARCH model.
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In our study, following Sadorsky (2012) paper, we use the DCC-GARCH model
proposed by Engle (2002) to examine the time-varying correlations in the volatility of
BIST100 and cryptocurrency returns. This study uses one lag VAR model to model the return
series at the first stage of the DCC-GARCH model. This allows for autocorrelations and
cross-autocorrelations in the returns. In the second stage, based on the studies of Chang et al.
(2011), Ling and McAleer (2003), and Sadorsky (2012), conditional variance for DCC-
GARCH models is assumed to be VAR-GARCH(1,1). This allows us to model
interdependencies and conditional correlations between BIST 100 and cryptocurrency returns
(Chang et al., 2011: 914). The mean equation of the DCC-GARCH model is determined as
follows (Sadorsky, 2012: 249):

n=pt+wr_; +s

1)

2)

where 1, is the vector of returns on the BIST100 stock index and cryptocurrency at
time t, p is the vector of constant terms, w is the matrix of coefficients and =, is the vector of
the error terms of the conditional mean equation for r.. u.indicates the vector of
independently and identically distributed random vector of errors. VAR-GARCH(1, 1) model
and the elements of H, is written as:

h,=c+as:, + 8h,_,
3)

where h,.c,g., @, and B are conditional variance, constant, ARCH coefficients and
GARCH coefficients, respectively. The @« and [ respectively, are ARCH coefficients
indicating short term persistence and GARCH coefficients indicating long-term persistence.
In this study, all models are estimated using the BFGS algorithm and the Quasi-Maximum
Likelihood Estimation (QMLE) procedure. Also, a robust estimate of the covariance matrix is
used to calculate t statistics.

4. EMPIRICAL RESULTS

Descriptive statistics of the returns of the series are given in Table 1. XUZ100 has the
negative average return, while ETH has the highest average return. ETH has the highest
volatility, followed by XRP, while XU100 has the lowest. The kurtosis value is relatively
high and positive in all return series. This result means that the return series exhibit a
leptokurtic distribution. XU100, BTC, and ETH are skewed to the left, XRP and LTC are
skewed to the right. The Jarque-Bera test statistic shows that not all series are normally
distributed.
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Table 1. Descriptive statistics.

Statistics/Variables BIST100 BTC ETH XRP LTH

Mean -0.0003 0.0034 0.0048 0.0034 0.0027
Min -0.1392 -0.5064 -1.4362 -1.2685 -1.3988
Max 0.0747 0.5269 1.2570 1.1206 1.4309
Std Error 0.017 0.055 0.115 0.099 0.088
Skewness -1.223 -0.434 -1.746 0.528 0.509
Kurtosis 7.349 20.676 61.771 40.219 96.600
Jarque-Bera 3614.374™  25801.666™"  230626.190™"  97525.681™"  562284.868™"
ARCH-LM(20) 10.025™" 10.712" 32.163™" 15.978™ 30.340™"
Q(30) 45.306™ 31.068 68.605" 68.684™" 83.991"
Obs 1446 1446 1446 1446 1446

Notes: ** *** denotes statistical significance at the 5% and 1% levels, respectively. Q and
ARCH-LM denotes Ljung-Box Q-statistics, ARCH-Lagrange multiplier test, respectively.

Finally, there is autocorrelation and ARCH effect in all series. Thus, we can
investigate the conditional variances and covariances of the return series with the multivariate
VAR-DCC-GARCH model.

4.1. Return and Volatility Spillovers

Table 2 reports both mean equation and variance equation prediction results of VAR-
DCC-GARCH(1,1) models created with pairs BIST100/Cryptocurrencies. The framework of
the mean equation results, w,, is statistically significant and positive in all four models,
indicating that the lagged return of BIST100 positively affects its current return. In other
words, the past returns of BIST100 can be used to predict its current returns. Also, there are
no autoregressive effects on the current returns of any cryptocurrency. This result, Yousaf et
al. (2021) support their findings. In all models, the return spillovers (w;,,w,,) between
BIST100 and cryptocurrencies are not statistically significant. So, the past returns of BIST100
cannot be used to predict the current returns of BTC, ETH, XRP, or LTC, and vice versa.

Table 2. Return and Volatility Spillovers for the Pair BIST100/Cryptocurrencies

BIST100-BTC BIST100-ETH BIST100-XRP BIST100-LTC

Coeff  T-StatSignif Coeff T-Stat  Signif Coeff T-Stat Signif Coeff  T-StatSignif
Mean
Uy 0.000 0.5750.565 0.001  1.483 0.138 0.000 0.065 0.948 0.000 0.169 0.866
fdyy 0.153 5.2050.000 0.165 6.290 0.000 0.153 4.552 0.000 0.160 5.143 0.000
£y -0.002 -0.3390.735 -0.001 -0.083 0.934 0.002 0.413 0.680 0.005 1.2450.213
e 0.004 3.4390.001 0.006 1.424 0.154 -0.002 -1.1910.233 0.003 1.742 0.081
fny 0.002 0.0300.976 -0.098 -0.778 0.437 0.092 0.742 0.458 -0.144 -1.0400.298
fdin -0.013 -0.4030.687 0.017 0.258 0.796 -0.037 -0.7950.427 0.027 0.660 0.509
Variance
£y 0.000 2.4750.013 0.000 2.377 0.017 0.000 1.820 0.069 0.000 1.854 0.064
£o 0.000 -1.6690.095 0.001 2.796 0.005 0.000 2.263 0.024 0.002 3.676 0.000
oy 0.144 3.2750.001 0.146 3.910 0.000 0.118 2.752 0.006 0.141  2.947 0.003
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ftya 0.003 0.2800.779 0.000 -0.004 0.997 0.011 1.232 0.218 0.001 0.118 0.906
ftoy -0.368 -2.9750.003 0.939 0.737 0461 0431 2305 0.021 -1.060 -4.3670.000
fon 0.240  3.992 0.000 0.157  1.463 0.144 0.257 2.400 0.016 0.824 1.542 0.123
by 0.652 5.477 0.000 0.679 7.417 0.000 0.766  7.796 0.000 0.703 5.793 0.000
bya 0.021 0.1540.877 0.011 0.311 0.756 -0.015 -0.7260.468 0.014 0.295 0.768
oy 12.251 2.657 0.008 -3.711 -2.738 0.006 -0.526 -0.5050.614 3.672 1.272 0.203
bas 0.606 7.012 0.000 0.741  7.565 0.000 0.775 10.7130.000 0.144 1.285 0.199
g, 0.019 1.0830.279 0.021 0.615 0.538 0.054 1.164 0.244 0.061 1.955 0.051
£a 0.403 2.3030.021 0.971 22.137 0.000 0.777 4.093 0.000 0.679 4.935 0.000
Obs 1445 1445 1445 1445

Log L 6354.129 5399.570 5731.500 5707.786

AIC -8.770 -7.449 -7.908 -7.875

SIC -8.704 -7.383 -7.842 -7.809

@,(30) 39.144 0.123 35.905 0.211 37.782 0.155 37.614 0.160
@.(30)  36.915 0.180 29.821 0.475 22.534 0.834 37.191 0.172
Q:(30) 30504 0.440 30.585 0.436 33.194 0.314 31.287 0.401
Q:(30) 11.916 0.999 10.155 1.000 25.535 0.699 27.122 0.617

Notes: @(30) and @-(30) indicate Ljung-Box Q-statistics of order 30 for autocorrelation applied to the
standardized residuals and squared standardized residuals, respectively.

When the results of variance equation estimation between BIST100 and
cryptocurrencies are examined, BIST100’s shock spillovers (ey;) and own volatility
spillovers (b;,) have a statistically significant and positive effect, indicating that the current
volatility of past shocks in BIST100 and also it means that the past volatility in BIST100
increases the current volatility. The own shock spillover of BTC and XRP is significant and
positive, indicating that past shocks in BTC and XRP increase current volatility. The volatility
spillover of all cryptocurrencies except LTC is significant and positive, indicating that past
volatility increases current volatility. The own shock spillover of ETH and both the own
shock spillover of LTH and the own volatility spillover of LTH are not statistically
significant, which can be interpreted that past shocks of ETH do not affect the short-term
current volatility of ETH and past shocks of LTH do not affect the short-term and long-term
current volatility of LTH.

When examining volatility spillover effects between markets, no shock transmission
effects (zy») and long-term volatility transmission effects (b;.) were found from
cryptocurrencies (BTC, ETH, XRP, LTH) to BIST100. This means that past shocks and past
volatility of cryptocurrencies have no effect on the current volatility of BIST100. This finding
is similar to the finding of Liu and Serletis (2019) study that there is no long-term volatility
transmission from cryptocurrency market to FTSE100 and Nikkei225 index. The
transmission effects of shocks from BIST100 to BTC and BIST100 to LTC (a,,) are
significant and negative, which means that past shocks in BIST100 reduce the current
volatility of BTC and LTC. This result is similar to the findings of Uzonwanne (2021), who
found short-term negative shock transmission from Nikkei225 to BTC. The effects of shock
transmission from BIST100 to XRP (a,,) are significant and positive, meaning that past
shocks in BIST100 increase XRP’s current volatility. The long-term (b,,) volatility spillovers
from BIST100 to BTC are significant and positive, suggesting that when the lagged volatility
of BIST100 increases, the volatility of BTC will also increase. This finding is similar Liu and
Serletis (2019) findings that the lagged volatility of the FTSE100 positively affects the
volatility of the cryptocurrency market. The long-term (b,,) volatility spillovers from
BIST100 to ETH are significant and negative, indicating that ETH’s volatility will decrease
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when the lagged volatility of BIST100 increases. In this case, a risk-averse investor should
invest in ETH when the volatility of BIST100 increases. Long-term volatility spillovers (b;,
b,,) between BIST100 and XRP and between BIST100 and LTH are statistically
insignificant.

The 8, parameter is positive and significant in all BIST100/Cryptocurrency pairs,
while the &, parameter is positive in all BIST100/Cryptocurrency pairs, but only
BIST100/XRP is significant. The current conditional correlations are due to the effect of past
correlations (6,) rather than the effect of past shocks (£,). Also, since the sum of the
coefficients is less than one (8, + 8, < 1), this implies that the dynamic conditional
correlations tend to revert to the mean.

4.2. Dynamic Conditional Correlations

Table 3 and Fig.1 show dynamic conditional correlations between the BIST100 returns
and cryptocurrency (BTC,ETH,XRP,LTH) returns. Although the mean of the dynamic
conditional correlations between all pairs in my sample period was positive, it was rather
weak. This result, Akhtaruzzaman et al. (2020) support their findings. The dynamic
conditional correlation between BIST100 and BTC is generally positive, except for a few
periods, and takes the value min -0.171 and max 0.468 during the period. Also, the dynamic
conditional correlation between BIST100 and BTC has the highest average value among all
other pairs. The dynamic conditional correlation between BIST100 and ETH takes values
between -0.227 and 0.520. A negative correlation was usually observed between BIST100
and ETH until the beginning of 2020, while a positive correlation was observed after this
period. Periods when the correlation is negative offer the investor the opportunity to diversify
the portfolio. Additionally, the dynamic conditional correlation between BIST100 and ETH
has the lowest average among all other pairs. The dynamic conditional correlation between
BIST100 and XRP and BIST100 and LTH is highly variable and alternating between positive
and negative values. The correlation between BIST100 and XRP range of values between -
0.288 and 0.575, while the correlation between BIST100 and LTH range of values between -
0.301 and 0.673.

Table 3. Summary Statistics of Dynamic Conditional Correlation for
BIST100/Cryptocurrency Pairs

Mean Std Error Minimum Maximum
0.0
BIST100/BTC 73 0.022 -0.171 0.468
0.0
BIST100/ETH 17 0.109 -0.227 0.520
0.0
BIST100/XRP 37 0.069 -0.288 0.575
0.0
BIST100/LTH 56 0.062 -0.301 0.673
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Figure 1. Pairwise Dynamic Conditional Correlations

In all bilateral relations, dynamic conditional correlations peaked in March 2020.
More specifically, the correlations between BIST100/BTH, BIST100/XRP, and
BIST100/LTH peaked on March 13, 2020, while the correlations between BIST100/ETH
peaked on March 17, 2020, two business days later. This result coincides with March 11,
2020, the date of the first Coronavirus case in Turkey, which shows us that portfolios to be
created with BIST100 and four cryptocurrencies will not provide diversification benefits
during panic periods in the market. This result supports the studies of Charfeddine et al.
(2020) and Mariana et al. (2021), who found that the dynamic correlations between
cryptocurrencies and the S&P500 index increased during the Covid-19 period.

In summary, BIST100 and cryptocurrency (BTC,ETH,XRP,LTH) pairs are virtually
uncorrelated during the period under review, providing diversification opportunities for
investors.

5. CONCLUSION

This study examines the dynamic conditional correlations and return and volatility
spillovers between BIST100 and BTC, ETH, XRP, and LTC using daily data for the period
between August 07, 2015 and May 20, 2020 with the VAR-DCC-GARCH model.

Considering the return spillover findings no bidirectional return spillovers find
between BIST100 and cryptocurrencies. This tells us that the historical returns of BIST100
(BTC, ETH, XRP, LTC) cannot be used to predict the current returns of BTC, ETH, XRP, or
LTC (BIST100). When the volatility spillovers between BIST100 and cryptocurrencies are
analyzed, it is found that there is a unidirectional shock transmission from BIST100 to BTC,
BIST100 to XRP, and BIST100 to LTH as well as unidirectional volatility spillovers from
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BIST100 to BTC and BIST100 to ETH. While the lagged volatility of BIST100 increases the
volatility of BTC, it reduces the volatility of ETH. Considering these information, a risk-
averse investor should invest in ETH rather than BTC, as the volatility of BIST100 has
increased.

The average of dynamic correlations between BIST100 and cryptocurrencies is quite
close to zero, showing that the assets are almost unrelated to each other and offer
diversification opportunities to its investors. However, the situation is reversed during panic
phases. For example, the dynamic correlations between all BIST100 and cryptocurrency pairs
peaked a few business days after March 11, 2020, the date of the first Coronavirus case in
Turkey.

As a result of, investors are advised to keep a close eye on cross-market volatility
transfers to avoid cross-market contagion effects. In further studies, it would be interesting to
examine the dynamic relationship between cryptocurrencies and Islamic stock market indices
over the Covid-19 period and whether cryptocurrencies can be used as a hedging tool against
Islamic stock market indices.
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