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TUKETICIi KARMASASI - BILISSEL UYUMSUZLUK iLISKiSINDE

SATIS PERSONELI ILE ETKILESIMIN DUZENLEYiCI ROLU:
TEKNOLOJI MAGAZALARI ORNEGI”

THE MODERATING EFFECT OF DESIRE TO INTERACT WITH
SALESPERSON ON THE CONSUMER CONFUSION - COGNITIVE
DISSONANCE RELATIONSHIP: A CASE IN TECHNOLOGY MARKETS

Hiiseyin EKIZLER™

Oz

Bu aragtirmanin amaci tiiketicilerin kendi i¢lerinde satis sonrasi yasadiklari catisma olan biligsel
uyumsuzluga neden olan etmenlerin daha iyi anlagilmasini saglamaktir. Bu sebeple arastirma, satin alma
oncesinde tiiketicilerin yiiz ytize geldigi benzerlik karmasasi, belirsizlik karmasasi ve fazla bilgi karmasasi
kavramlarina odaklanmug, ayrica tiiketicilerin satig personeli ile olan - sosyal, faydaci - etkilesim
isteklerinin diizenleyici rolii de incelenmigtir. Aragtirma, teknoloji magazalarinda yapilan geleneksel alig
verisi kapsamakta olup, tasarlanan modeli test etmek icin ¢evrimici anket yoluyla kolayda ve kartopu
ornekleme yontemleri kullanilarak 321 tiiketici verisi toplanmistir. Kesfedici ve Dogrulayici Faktor analizi
ile arastirmada kullanilan 6lgeklerin gegerlilik ve glivenilirlikleri dogrulanmuis, sonrasinda ise Yapisal Esitlik
Modeli ile onerilen hipotezler test edilmistir. Tiiketici karmasasinin {i¢ boyutundan ikisinin - belirsizlik
karmagasi ve fazla bilgi karmasasi - bilissel uyumsuzlugun tiim boyutlarini pozitif ve anlamli sekilde, diger
boyut olan benzerlik karmasasinin ise sadece akilci satin almay1 anlamli sekilde etkiledigi gortilmiistiir.
Satis personeli ile sosyal etkilesim isteginin belirsizlik karmasasi yasandig1 durumda kandirilma endisesini
azalttig1 da aragtirmanin bir diger bulgusu olmustur.

Anahtar Kelimeler: Tiiketici davranisy, titketici karmagast, biligsel uyumsuzluk, satis personeli ile etkilesim
istegi, yapisal esitlik modeli

JEL Simiflamasi: C44, D9, M31, M37

*+k

Marmara Universitesi Sosyal Bilimler Aragtirma Etik Kurulu 20.08.2020 tarihli, 2020-18 sayili kararina istinaden
¢alismanin etik yonden uygunlugu kabul edilmistir.
Dr. Ogr. Uyesi, Marmara Universitesi, Isletme Fakiiltesi, hekizler@marmara.edu.tr.

Bu makaleyi alintilamak i¢gin: Ekizler, H. (2020). Tiiketici karmasas1 - biligsel uyumsuzluk iliskisinde satis personeli
ile etkilesimin diizenleyici rolii: Teknoloji magazalar1 Ornegi. Journal of Research in Business, 5(2), 127-146.
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Abstract

The purpose of this research is to provide a better understanding of the factors causing cognitive
dissonance, which is arising from the consumer’s post-purchase conflict. Therefore, the study is focused
on similarity confusion, ambiguity confusion and overload confusion where consumers are faced in pre-
purchase phase, also the study is considered the moderating role of consumer’s desire to interact with
salesperson - instrumental and autotelic — in this relationship. The research was consisted of 321 consumer
who experienced traditional shopping in technology stores at least once. Data was collected via online
survey tool by using convenience and snowball sampling techniques. The validity and reliability of the
measurements were verified by performing Exploratory and Confirmatory Factor Analyses separately, then
the proposed research hypothesis were tested with Structural Equation Modeling. The findings indicated
that two dimensions of consumer confusion — ambiguity and overload confusion - have a significant and
positive effect on all cognitive dissonance dimensions, whereas similarity confusion has a significant effect
only on concern over deal. Additionally, this study revealed that desire to interact with salesperson socially
decreases the concern over deal in the existence of ambiguity confusion.

Keywords: Consumer behavior, consumer confusion, cognitive dissonance, desire to interact with
salesperson, structural equation modeling

JEL Classification: C44, D9, M31, M37

Extended Summary

Consumer confusion poses a major problem in purchasing environments (both online and offline
platforms) where information-driven factors influencing decision-making. Companies try to trigger
the consumers functionally and emotionally in order to guide their purchasing decisions. These
efforts to satisfy and retain the consumers often cause consumers to be confused and faced with
dilemmas.

In this study, the effect of consumer confusion - consisting of similarity, ambiguity, and overload
sub-dimensions - on cognitive dissonance that consumers experience after purchasing due to
inconsistency between their actions and beliefs, were examined. Additionally to understand and
interpret the role salesperson representing the brand in traditional shopping, we examined how these
relationship are affected by the desire to interact the salesperson — both in instrumental and autotelic
aspects .

Following the extended literature review of the concepts in the research model, two main hypothesis
were analyzed in the study:

H : Consumer confusion has a positive and significant effect on cognitive dissonance in technology store

shopping.

H_: Desire to interact with salesperson moderates the relationship between consumer confusion and
cognitive dissonance.

Data was collected through questionnaire surveys via Google Forms Platform. Convenience and
snowball sampling techniques were preferred in data collection and a total of 321 consumers who
experienced traditional shopping in technology stores at least once were participated to study. In
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terms measurements three different scales were adapted. Consumer confusion scale developed by
Walsh, Hennig-Thurau, & Mitchell (2007) consisting of similarity confusion (3 items), overload
confusion (4 items) and ambiguity confusion (5 items) was used. 22-item cognitive dissonance scale
developed by Soutar & Sweeney (2003) consisting of emotional (15 items), wisdom of purchase (4
items), and concern over deal (3 items) dimensions was used. Desire to interact with salesperson
scale developed by Lee and Dubinsky (2017) consisting of instrumental (5 items) and autotelic (3
items) dimensions was used. The statements were asked by using 5-point likert scale (1=Totally
Disagree, 5=Totally Agree) in the questionnaire.

The validity and reliability of the measurements were verified by performing Exploratory and
Confirmatory Factor Analyses separately (Table 1), then the proposed research hypothesis were
tested with Structural Equation Modeling. The results of path model is indicated in Table i.

Table i: Path Model Results

Hypothesis B t Result

H, : Similarity Confusion->Emotional ns - Not supported
H ;: Overload Confusion>Emotional 465 5.314" Supported
H, : Ambiguity Confusion->Emotional 191 2.873" Supported
H, ;: Ambiguity Confusion >Wisdom of Purchase 125 2478 Supported
H, : Overload Confusion »Wisdom of Purchase .755 6.197" Supported
H,: Ambiguity Confusion > Wisdom of Purchase 178 2.872" Supported
H: Similarity Confusion >Concern over Deal ns - Not supported
H  : Overload Confusion > Concern over Deal 724 6.436" Supported
H : Ambiguity Confusion > Concern over Deal 180 2.989" Supported

X2(290, N=321)=1076.253 p=0.000; CF1=0.924, NF1=0.902, RMSEA=0.084
"p<0.001, "p<0.01 ns: not significant

Among the dimensions of consumer confusion; overload confusion and ambiguity confusion were
found to have a significant and positive effect on cognitive dissonance. Similarity confusion was
found to have insignificant effects on both emotional and concern over deal dimensions of cognitive
dissonance (p> 0.05). All proposed hypotheses, except H _ and H, , were supported.

The effect of desire to interact with salesperson — autotelic and instrumental — on the relationship
between consumer confusion and cognitive dissonance was measured by moderation model. Hayes’
PROCESS Macro was used to test all probable moderating effects proposed in H,. Autotelic desire
to interact with salesperson was found to be a significant moderator on the relationship between
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ambiguity confusion and concern over deal (8 = .185,Standard Error (SE) = .063,p = .004), , and
1.91% increase was found in concern over deal with the moderator effect of autotelic desire . (F
(1.317)=7.537,p = 0.006,R? change = 0.019)

1. Giris

Karar vermeyi etkileyen bilgi kaynakli etmenlerin inanilmaz derecede arttig1 satin alma ortamlarinda
— ki bunlara hem ¢evrimigi satig platformlar1 hem de sayilarin binleri bulan magazalari dahil edilebilir
— tiiketici karmasasi biiytik bir sorun olusturmaktadir. Markalar tiiketici davraniglarindan hareketle
satin alma kararlarini yonlendirmek icin tiiketicileri fonksiyonel veya duygusal olarak tetiklemeye
¢abalamaktadirlar. Tiiketiciyi tatmin etmek, elde tutmak ve sadik bir miisteri haline doniistiirmek
i¢in gosterilen bu ¢abalar, siklikla tiiketicilerin kafasinin karigmasina ve ikilemlere diismesine sebep
olmaktadir. Tiiketiciler ile bag kurabilen bagarili markalar, satin alma kararlarini1 dogru takip edip
tiiketicilerin fikirlerinin sekillenmesine ve markanin kendisine ve iiriinlerine olumlu yaklasmasini

saglamaktadir.

Tiiketicilerin satin alma karar1 verirken, alternatifler arasinda kalarak olusabilecek ¢atisma ya da
uyumsuzluklardaki nedenlerini ortaya ¢ikarmak bu kararlarin yonlendirilebilmesinde ¢ok etkilidir.
Tiiketicilerin diisiinceleri, inanglar1 ya da eylemleri i¢sel etmenleri olustururken, markalarin
triinleri, kampanyalari, algilar1 da digsal etmenleri olusturmaktadir. Tiiketicinin bir¢ok sebeple
verdigi kararin derinlerine inerek inancinin ya da eyleminin nedenini anlamak ya da bunlarin
birlesimini yorumlamak dogru satin alma kararinin olusmasinda faydali olacaktir. Buradan yola
cikarak tiiketicinin alternatifler arasinda kararsizlik yasamamasi ya da segtigi iiriiniin ozellikleriyle
motive olmasi, se¢mediginin algiladigi degerini azaltmasi ile dogru karar verdigine inanmasi
olduk¢a 6nemlidir. Satin alma karari tiiketici i¢in kritik 6nem tastyorsa, s6z konusu tiriin/hizmet i¢in
karsilanacak maliyetler gok ytiksekse, {iriin/hizmet bir zorunluluksa veya alternatif bulunmuyorsa
biligsel uyumsuzluk yiikselmektedir. Buna ek olarak benzerlik, belirsizlik ya da fazla bilgiden
kaynakli etmenler yine tiiketicinin satin alma kararlar1 olumsuz yonde etkilemektedir. Tiiketicinin
igsel etkilerinin disinda satin alma kararinda, girdigi bir magazadaki satis personelinin satisin seyrini
nasil degistirebilecegi ya da marka degeri ile baglantis1 gibi sonuglar tiiketicilerin satin alma kararini

etkileyen unsurlardir.

Bu ¢aligmada, tiiketicilerin eylemleri ve inanglari arasindaki tutarsizliktan kaynakl olarak satin alma
sonrasi yasadiklari bilissel uyumsuzlugun nedeni olabilecek benzerlik, belirsizlik ve fazla bilgi gibi
titketici karmasasinin etkisi incelenmistir. Ayrica bu iligkilerin markayi temsil eden satis personeli ile
etkilesim istegi — faydaci etkilesim ve sosyal etkilesim - tarafindan ne sekilde etkilendigi incelenmis,
bu sayede satig personellerinin de geleneksel alig veristeki roliinii anlama ve yorumlama imkani

ortaya ¢ikmustir.
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2. Literatiir Taramasi

2.1. Tiiketici Karmasasi

Tiiketici davranislar1 incelenirken, tiiketicilerin yeterli bilgiye sahip oldugu ve bu bilgi ile dogru
tercihleri yapabilecek durumda olduklar1 varsayilmaktadir. Ancak, belirsizlik oldugu durumlarda
bu varsayimin gecerli olmadig ve tiiketicilerin kafasinin karistig1 gortilmektedir (Walsh & Mitchell,
2010). Giiniimiizde tiiketiciler satin alma stireglerinde karar verirken bir ¢ok bilgiyi es zamanl olarak
goz ontinde bulundurmak durumundadirlar. Bilgi yiiklemesi paradigmasina gore, belirli bir zaman
icinde tiiketiciler sinirli miktardaki bilgiyi 6ziimseme ve isleme kabiliyetine sahiptirler (Malhotra,
Jain & Lagakos, 1982). Uriinlerin, markalarin, reklamlarin cesitliliginden kaynaklanan bilgi fazlaligy,
tiiketicilerin kafasinin karigmasina ve dolayisiyla stres altinda uygun olmayan kararlar vermelerine
neden olmaktadir. Poiesz & Verhallen (1989) tiiketicilerde yasanan kafa karisikliginin, bagka bir ifade
ile tiiketici karmagasinin, genellikle bilingsiz oldugunu iddia ederken, Walsch & Mitchell (2010),
bireylerin bilingli olarak karar verdiklerini ancak gergin, heyecanli olduklarindan alg: eksikligi ile
farkli/yanlis davrandiklarini sdylemektedir. Tiiketici karmasasi, titketicinin bilgi isleme sirasinda bir
tirlin veya hizmetin ¢esitli yonlerinin dogru bir yorumunu gelistirememesi olarak tanimlanmaktadir
(Moon, Costello & Koo, 2017). Schweizer vd. (2006) ise bu kavramin, tiiketicilerin se¢im yapma
ve karar verme kapasitelerini gegici olarak baskilayan duygusal bir durum oldugunu belirtmistir.
Tiiketici karmasasi literatiirde de siklikla kullanilan benzerlik karmasasi, fazla bilgi karmasas: ve
belirsizlik karmasasi olmak {izere {i¢ boyutta incelenmistir (Mitchell & Papavassiliou, 1999; Mitchell,
Walsh & Yamin, 2005; Turnbull, Leek & Ying, 2000; Walsh & Mitchell, 2010).

Tiiketiciler genel olarak markalar1 ayirt etmek adina gorsel ipuglarina giivenmekte (Wang & Shukla,
2013) ve segimlerini bu sekilde gerceklestirmektedirler. Benzerlik karmasasi; magaza ortamui,
triinler, kisiler arasi iletisim ya da reklamlar gibi bir dizi uyaran sebebiyle birbirleri ile kolayca
karistirilabilecek 6zelliklerden kaynaklanmaktadir. Bu sebeple, benzer sekilde tanitimi yapilmas,
isim, renk, boyut, paketleme gibi benzer goriiniise ve 6zelliklere sahip tiriinler ile karsilastiklarinda
se¢im yaparken daha fazla ¢aba gostermeleri gerekmektedir (Matzler, Stieger & Fiiller, 2011; Schwarz,
2004). Yine benzerlik karmasasi sonucunda verilmis olan yanlis iiriin karar1 aligveris sonrasinda
memnuniyetsizlige de yol agmaktadir.

Uriin ya da hizmet seceneklerinin fazla olmasinin, tiiketicilere maksimum fayda sagladigini iddia
eden geleneksel ekonomik teorilerin aksine (Benartzi & Thaler, 2001) tiiketicilerin satin alma
stireglerini psikolojik olarak zorlastirdiklar1 goriilmektedir. Fazla bilgi karmasasi glintimiizde siklikla
yasanmakta olup, tiiketicilerin belirli zaman iginde iiriine ait bilgileri makul sekilde 6ziimseyip,
alternatifler ile kiyaslama yapabileceginden daha fazla bilgiye maruz kalmasi, dolayisiyla sinirlarini
zorlamasi durumudur. Bilgi karmasasi, alternatiflerin ve bunlara ait niteliklerin sayis1 dogrudan ile
ilgilidir (Scheibehenne, Greifeneder, & Todd, 2010). Buna ragmen gereginden fazla bilgiye maruz
kalan tiiketicilerin bilgi kaygisi hissettikleri halde bunun 6niine gegemedikleri ifade edilmektedir
(Keller & Staelin, 1987).
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Belirsizlik karmagiklig1 tiiketicilerin ayni @rtin hakkinda farkli kaynaklardan gelen geliskili
bilgilere maruz kalmasi sonucunda var olan bilgileri ile ikileme distiigii durumlar: ifade
etmektedir (Mitchell, Walsh & Yamin, 2005). Yanlis, eksik ya da net olmayan iiriin bilgileri,
hatal1 fiyatlandirmalar, yaniltici reklamlar gibi sorunlar tiiketicilerde biligsel belirsizlige sebep
olmaktadir.

2.2. Bilissel Uyumsuzluk

Biligsel uyumsuzluk, sosyal psikolog Leon Festinger tarafindan 1957 yilinda “A Theory of Cognitive
Dissonance” kitabinda ortaya atilan bir teori olmakla birlikte insanlarin karar verirken alternatifler
arasinda ¢atisma yasadiklarini ifade etmektedir. Biligsel uyumsuzluk, bireylerin beklentileri ile
gerceklesen olaylarin uyusmamasi sonucu ortaya ¢ikan tutarsizligin sebep oldugu rahatsiz edici
duygu durumu olarak tanimlanmistir (Festinger, 1957). Solomon’a (2017) gore bu rahatsizligin
temel sebebi bireylerin tutarli olma ¢abasi ve diizen istemesinden kaynaklanmaktadir. Insanin bir
biling olarak kendisiyle ¢elismesinin uyumsuzluga, bunu sonucunda da kendini rahatsiz bir duygu
durumu i¢inde bulmasina neden oldugu belirtilmistir. Buradaki rahatsizligin sebebi; {iriin ya da
hizmetin satin alma kararindan olabildigi gibi, hangi rotadan gidilmesi ya da hangi tiniversitenin
tercih edilmesi gibi herhangi bir karar olabilmektedir. Biligsel uyumsuzlugun gerceklesmesi ti¢
kosula bagli olmaktadir: kararin 6zgiir irade ile alinmasi, tam manasiyla geri alinma ihtimalinin
olmamasi ve birey i¢in neme sahip olmasi (Soutar & Sweeney, 2003). Ozellikle uzun vadeli etki ve
sonuglari olan kararlarda daha fazla uyumsuzluk yasanmaktadir (Sweeney, Hausknecht & Soutar,
2000).

Yonetimden pazarlamaya bir¢ok alandaki aragtirmacilar bu teori ile ilgilenmis olup, literatiirde
genellikle reklamlarin etkisi ile yapilan satin alma ardindan yasanan uyumsuzluk, tutum
degisikligi, hizmet kalitesi algilamalar1 ve marka sadakati ile iliskilendirilmistir. Tiketici
kararlarinda biligsel uyumsuzluk, satin alma siireci sonrasindaki pismanlik duygusunu ifade
etmektedir (Oliver, 1997). Tercih edilen iiriin ya da hizmetin beklenen seviyede performans
gosteremeyecegi endisesi, alternatif iiriin ya da hizmetin tercih edilmemesinden kaynakli
potansiyel faydadan mahrum kalma endisesi uyumsuzlugun temel sebeplerindendir. Uyumsuzluk
riin ya da hizmetin deneyimlenmesinden 6nce gergeklesmekte ve deneyim siirecinin sonunda
memnuniyet ya da memnuniyetsizlik haline neden olmaktadir (Bolia, Jha & Jha, 2016). Bilissel
uyumsuzlugun derecesini kararin dnemi, maliyeti, zorunluluk halinde tercih edilmesi gibi
durumlar artirmaktadir (Ranjbarian vd., 2014).

Literatiirde satin alma karar1 verildikten sonra yasanan biligsel uyumsuzlugun ii¢ ana etkisinden
bahsedilmektedir. Sweeney vd. (2000) bu etkileri; satin almanin hemen ardindan bireyin yasadig:
psikolojik huzursuzluk olan duygusal etki, satin alinan iiriin ya da hizmetin ihtiyacini ve uygunlugunu
sorgulayan akilc1 satin alma etkisi ve satin alma sirasinda satig personeli tarafindan bireylerin kendi
diistince ve inanglarinin tersi yonde tercih yapmasini saglayan kandirilma endisesi etkisi olarak
tanimlamiglardir. Satin alma karar ile birlikte biligsel celiskiye diisiildiigiinde bireyler 6ncelikle

132



Tiiketici Karmagasi-Biligsel Uyumsuzluk {ligkisinde Sati Personeli ile Etkilesimin Diizenleyici Rolii: Teknoloji Magazalari Ornegi

duygularinin yol a¢tig1 rahatsizlig1 géz oniinde bulundurmaktadirlar. Endise, rahatsizlik, kizginlik,
depresiflik gibi olumsuz duygu durumlar1 yasanmast ilk evre olmaktadir. Ardindan tercih edilen
triintin ihtiya¢ olup olmadigina, dogru tercih olup olmadigina ve alternatiflerin olumlu yanlarina
odaklanilmaktadir. Son evre ise satis personeli etkisi karsisinda yagsanan tutum degisikligidir. Soutar
& Sweeney (2003), tiiketicilerin ikna edilerek tercih yapmasinin biligsel geliskiyi meydana getiren en

onemli etken oldugunu séylemektedirler.

2.3. Satis Personeli ile Etkilesim Isteginin Diizenleyici Etkisi

Satig personelleri birebir satin alma siire¢lerinde miisterilerin ihtiya¢ ve isteklerini dogrudan
anlayarak, karsilagilan sorunlara anlik ¢oziim {iretebildiklerinden perakende sektoriindeki
isletmeler icin 6nemli bir role sahiptirler. Miisteri ile dogrudan iletisime gecilen alanda yer alan
satis personellerinin kotii hizmet vermesi, memnuniyetsizlige ve hatta miisteri kaybina neden olan
en biiyiik sebep olmaktadir (Scanlan & McPhail, 2000). Iletisim yetenegi satis personellerinin
performanslarini etkileyen 6nemli faktérlerden biri olsa da (Tawinunt, Phimonsathien &
Fongsuwan, 2015), her tiiketicinin satig personeline yaklasimi ayn1 degildir. Kimi tiiketici bilgi
alma egilimindeyken, kimisi ise satis personelleri ile etkilesime girmeyi tercih etmemektedirler.
Tiiketici bakig agisina gore, satis personeli ile yakin iliskiler giiven ve 6zel ilgi anlaminda satin
alma siirecini olumlu y6nde etkileyebilir (Gwinner, Gremler & Bitner, 1998), ayrica tiiketiciler
triin se¢imi ile kullanici deneyimleri hakkinda bir bagkasinin fikrini almak isteyebilirler (Calder
& Burnkrant, 1977). Wolfinbarger & Gilly (2001)’ye gore ise yeteri kadar bilgiye sahip olmayan ya
da manipiilatif satis personeli tiiketicilere aligveris sirasinda psikolojik baski unsuru olusturarak
zorunlu satin alma eylemine neden olmaktadir. Literatiirde bazi ¢alismalarda “temas ihtiyac1”
(need for touch) olarak da ifade edilen (Cho & Workman, 2011; Manzano vd., 2016; Workman,
2010) satis personeli ile etkilesim istegi genel olarak iki ana boyutta incelenmistir: satis personeli
ile faydaci etkilesim (instrumental) ve satis personeli ile sosyal etkilesim (autotelic). Faydaci
etkilesimde tiiketiciler satis personelinin bilgi ve tecriibesinden yararlanmay1 hedeflerken, sosyal
etkilesimde ise tiiketicilerin yalniz kalmaktansa kendi ilgi alanlar1 hakkinda bilgi sahibi olan

kisilerle iletisim kurma istegi mevcuttur.

Bu bilgiler 1s181nda, bu ¢alismada teknoloji magazalarindan (Teknosa, Mediamarkt, Vatan vb.)
yapilan c¢evrimici olmayan aligverislerde tiiketici karmagasinin biligsel uyumsuzluga etkisinin,
arastirmaya katilan tiiketicilerin satig personeli ile etkilesim isteginin diizenleyici rolii géz 6niinde
bulundurularak él¢iimlenmesi hedeflenmistir. Bir baska ifade ile, tiiketicilerin satis personeline olan
tutumunun bu iligkiyi, sayet degistiriyorsa, ne yonde etkilediginin ortaya ¢ikarilmasi planlanmustir.

Kurgulanan kavramsal arastirma modeli ve hipotezler $ekil 1.de gosterilmektedir.
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Sekil 1: Kavramsal Arastirma Modeli

H,: Teknoloji magazalarindan yapilan aligverislerde tiiketici karmagasinin aligveris sonrasi yagsanan biligsel
uyumsuzluk tizerinde anlaml ve pozitif etkisi bulunmaktadir.

H,: Teknoloji magazalarindan yapilan aligveriglerde tiiketici karmagasinin aligveris sonrasi yasanan biligsel
uyumsuzluk {izerindeki etkisinde tiiketicilerin satis personeli ile etkilesim isteginin diizenleyici rolii bulunmak-
tadir.

3. Yontem

3.1. Orneklem ve Veri Toplama

Aragtirmanin evreni Istanbulda teknoloji magazalarindan en az bir kez aligveris yapmus tiiketicileri
kapsamaktadir. Aragtirma modeline uygun olarak tasarlanan ve icerisinde tiiketici karmasasi, bilissel
uyumsuzluk, satis personeli ile etkilesim istegi olceklerine ait ifadeler ile demografik o6zelliklerin
soruldugu maddelerin yer aldig1 anket formu olusturularak, Google Forms ¢evrimigi platformuna
yiklenmigtir. Arastirma anketi belirtilen platformda 19-29 Nisan tarihlerinde aktif olup, veriler
11 giin boyunca toplanmistir. Veriler tesadiifi olmayan 6rnekleme yontemlerinden en ¢ok tercih
edilen kolayda 6rnekleme ve kartopu drnekleme yontemleri ile elde edilmistir. Anketin ilk sorusu
“Hangi siklikla teknoloji magazalarindan alig veris yaparsiniz?” olarak tasarlanmis, bu sayede
“Hi¢ yapmiyorum” se¢enegini isaretleyen katilimcilarin arastirma ile ilgili ifadelere erisemeden
anketi tamamlamalar1 saglanmistir. Ayrica ankete katilmak i¢in gegerli bir Google mail hesab1
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ile giris yapmalar1 tercih edildiginden, aynm1 katilimcinin birden fazla kez anketi doldurmasinin
oniine gegilmistir. Bu sayede Istanbulda yagayan ve kriterleri saglayan toplam 334 katilimcidan
veri toplanmistir. Veri seti incelendiginde tiim segeneklerde ayni cevabi isaretleyen katilimcilarin

analizlerden ¢ikarilmasi sonucunda toplam 321 kullanilabilir gozlem ile analizlere devam edilmistir !.

Arastirmaya katilanlarin cinsiyet dagilimi incelendiginde 204’tiniin (%63,6) kadin, 115’inin (%41,1)
erkek ve 2’sinin (%0,6) ise diger oldugu gozlenmistir. Katilimcilarin 229’u (%71,3) lisans ve 35 de
(%10,9) lisansiistii derecesine sahip olduklarini belirtmis olup, 6rneklemin yiiksek egitim seviyesine
sahip oldugu soylenebilir. Katilimcilarin yaslar1 19 ile 61 arasinda olmakla birlikte; ortalama 31,3 yas,
standart sapma ise 7,6 yil olarak gézlenmistir. Demografik bilgilere ek olarak katilimcilarin hangi
siklikla bu magazalardan aligveris yaptiklari sorulmus, buna gore 15 kisi (%4,7) iki hafta bir, 28 kisi
(%8,7) ayda bir, 71 kisi (%22,1) ii¢ ayda bir, 50 kisi (%15,6) alt1 ayda bir ve 157 kisi (%48,9) ise alt1
aydan daha seyrek cevabini vermislerdir.

3.2. Olgiim Araglar

Aragtirmada katilimcilarin demografik bilgilerinin digsinda yer alan ifadeler literatiirde de siklikla

kullanilmis olan ii¢ farkli 6l¢ciim aract ile 6l¢timlenmistir.

Tiiketici karmasas1 6l¢cegi Walsh, Hennig-Thurau & Mitchell (2007) tarafindan gelistirilmis olup,
toplam 12 madde icermektedir. Tiiketici karmasasy; benzerlik karmasasi (3 madde), fazla bilgi
karmasasi (4 madde) ve belirsizlik karmasas1 (5 madde) olmak iizere ii¢ boyuttan olugmaktadir.
Bu ¢alismada orijinal 6lgekte belirsizlik karmasasi boyutunun iginde yer alan “Belirli bir iiriin satin
alacagim zaman triinler arasinda farki anlamak igin satig personelinden destek isterim.” ifadesi
haricindeki tim maddeler orijinal 6l¢cekten uyarlanarak kullanilmistir. Arastirmada satis personeli

ile etkilesim istegi 6lgegi ayrica kullanildigindan bu ifade yer almamuigtir.

Biligsel uyumsuzluk i¢in Soutar & Sweeney (2003)’in gelistirdikleri duygusal (15 madde), akilc1 satin
alma (4 madde), kandirilma endisesi (3 madde) olmak iizere {i¢ boyuttan olusan 22 maddelik dl¢ek
uyarlanmigtir. Duygusal uyumsuzlukta yer alan “Uriinii aldiktan sonra korktum., “Uriinii aldiktan
sonra kizgin hissettim”, ve “Uriinii aldiktan sonra rahatsiz oldum” ifadeleri élcekte yer alan diger
ifadelerle benzerlik gosterdigi i¢in bu ¢aligmada kullanilmamis olup ankette biligsel uyumsuzluga ait

18 ifadeye yer verilmistir.

Arastirma modelinde diizenleyici degisken olarak yer alan satig personeli ile etkilesim istegi 6lcegi
ise Lee & Dubinsky (2017) tarafindan gelistirilmis olup faydaci etkilesim (5 madde) ve sosyal
etkilesim (3 madde) olmak {izere 8 madde icermektedir. Calismada yer alan tiim 6l¢ekler 5°1i Likert
olgegi seklinde sorulmustur (1=Kesinlikle Katilmiyorum, 2=Katilmiyorum, 3=Ne Katiliyorum Ne

Katilmiyorum, 4=Katiliyorum, 5=Kesinlikle Katiliyorum).

1 Galigmanin etik yénden uygunlugu, Marmara Universitesi Sosyal Bilimler Arastirma Etik Kurulu 20.08.2020 tarihli,
2020-18 say1li kararina istinaden kabul edilmistir.
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4. Bulgular
4.1. Olgeklerin Giivenilirligi ve Gegerliligi

Hipotez testlerinin 6ncesinde arastirmada kullanilan 6lgeklerin gegerlilik ve giivenilirlikleri test
edilmistir. Kesfedici faktor analizi (KFA) ve dogrulayici faktor analizi (DFA) sonucunda belirsizlik
karmasas1 ve fazla bilgi karmasasina ait birer ifade 0,50den diigiik faktor yiikiine sahip olmalar1
sebebiyle analizden gikartilmistir. Kaiser-Meyer-Olkin (KMO) 6rneklem yeterliligi (0,902) ve Bartlett
Kiiresellik Testi (x2(666)=9876,185 p=0,000) sonuglar1 verilerin faktdr analizine uygun oldugunu
gostermektedir (Hair vd., 1998; Tabachnick, Fidell ve Ullman, 2007). Literatiirde de ifade edildigi
sekilde sorular toplam sekiz boyutta toplanmis, ve bu boyutlar en az1 %5’in lizerinde olmak tizere
toplam varyansin %74,961’ini agiklayarak yeterli seviyede goriilmiistiir. Cronbach’s Alpha degerleri
0,780 ile 0,920 degismekle birlikte, tiim boyutlarin giivenilir oldugu sonucuna ulasilmstir.

Dogrulayici faktor analizi sonucunda da modelde yer alan tiim Ol¢iim araglarina ait degiskenlerin
faktor yiikleri Bagozzi & Yi (1988)’nin tavsiye ettigi gibi 0,50’nin {izerinde olup 0,641 ile 0,948
arasinda degismektedir. Yakinsama gegerliliginin 6l¢iitii olan ortalama agiklanan varyans (OAV)
degerleri 0,50 esik degerinin iizerinde iken (Bagozzi & Yi, 2012), ayirt edici gegerliginin 6lgiitii olan
yapi giivenirligi (YG) degerlerinin tiimii 0,70 {izerinde bulunmustur (Fornell & Larcker, 1981). Bu
veriler 15181nda 6lgeklerin gegerli oldugu sonucuna ulasilmaktadir.

Modelde yer alan ii¢ 6lgegin de ayr1 ayr1 uyum indeksleri incelenmis olup, tiiketici karmagasinin
tic boyutlu (x2(24, N=321)=88,876 p=0,000; GFI=0,944; CFI=0,938, NFI=0,918, RMSEA=0,082),
biligsel uyumsuzlugun yine ii¢ boyutlu (x2(123, N=321)=515,085 p=0,000; CF1=0,937, NFI=0,919,
RMSEA=0,076) ve satis personeli ile etkilesim isteginin ise iki boyutlu (x2(19, N=321)=144,847
p=0,000; CFI=0,923, NFI=0,913, RMSEA=0,081) yapist dogrulanmustir.

Tablo 1: Kesfedici Faktor Analizi ve Dogrulayici Faktor Analizi Sonuglar:

Olgek Boyutlar1 ve Sorular KFA DFA
Duygusal (AV=23,171 « =0,886 YG=0,967 OAV=0,728)

Uriinii aldiktan sonra act ¢ektim. 0,907 0,883
Uriinii aldiktan sonra depresif hissettim. 0,891 0,900
Uriinii aldiktan sonra kendimi rahatsiz hissettim. 0,888 0,918
Uriinii aldiktan sonra kendi kendime 6fkelendim. 0,858 0,847
Uriinii aldiktan sonra hakkimin yenmis oldugunu hissettim. 0,845 0,862
Uriinii aldiktan sonra degersiz hissettim. 0,842 0,864
Uriinii aldiktan sonra hayal kirikligina ugradigimi hissettim. 0,835 0,884
Uriinii aldiktan sonra modumun diisecegini hissettim. 0,823 0,848
Uriinii aldiktan sonra kendime kizdim. 0,807 0,817
Uriinii aldiktan sonra kendimi hasta hissettim. 0,785 0,765
Uriinii aldiktan sonra umutsuzluk hissettim. 0,778 0,785
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Faydact Etkilesim (AV=10,603 a =0,920 YG=0,920 OAV=0,699)

Uriiniin 6zelliklerini degerlendirmek igin satis elemanindan iriin bilgisi almanin gerekli

} o 0,874 0,895
oldugunu diisiiniiyorum.
Uriiniin kalitesini degerlendirmek icin satis elemanindan iiriin bilgisi almam gerekir 0,867 0,894
Bir satis elemanindan bilgi aldiktan sonra tiriinii alirsam kendimi daha rahat hissediyorum. 0,849 0,807
Uriiniin genel degerlendirmesini yapmak icin satig elemanindan iiriin bilgisi almam
. 0,847 0,886
gerekir.
Satis temsilcisinden bilgi aldigim tiriinlere daha fazla giiveniyorum. 0,758 0,678
Akilct Satin Alma(AV=7,979 « =0,905 YG=0,883 OAV=0,656)
Bir sey almam gercekten gerekli miydi merak ederim. 0,889 0,775
Bu iirtine gercekten ihtiyacim olup olmadigini merak ederim. 0,847 0,692
Uriinii satin almakla dogru olani yapip yapmadigimi merak ederim. 0,690 0,893
Dogru secimi yapip yapmadigimi merak ederim. 0,624 0,864
Kandirilma Endisesi(AV=7,422 « =0,920 YG=0,925 OAV=0,805)
Uriinii aldiktan sonra bana yalan soyleyip sdylemediklerini merak ederim. 0,816 0,932
Uriinii aldiktan sonra kandirilip kandirilmadigimi merak ederim. 0,805 0,938
Uriinii aldiktan sonra yaptigim satin alma ile ilgili sorun olup olmadigini merak ederim. 0,733 0,817
Belirsizlik Karmagsasi (AV=6,844 o =0,755 YG=0,754 OAV=0,509)
Reklamlar irtinler hakkinda o kadar tstii kapali bilgiler veriyor ki driiniin gercek
T 0,766 0,666
ozelliklerini anlamakta zorlanirim.
Bilgisayar veya ses sistemi gibi spesifik @iriinler alirken benim igin 6nemli olan {iriin 0.756 0.820
ozellikleri hakkinda kendimi kararsiz hissediyorum. ’ ’
Bir iiriinii alirken kendimi ¢ok az bilgilendirilmis hissediyorum. 0,732 0,641
Benzerlik Karmasasi (AV=6,573 « =0,816 YG=0,825 OAV=0,614)
Bir ¢ok tiriiniin birbirine benzemesinden dolay1 yeni iiriinleri fark etmekte zorlanirim. 0,841 0,814
Bazi markalar birbirine o kadar ¢ok benziyor ki markalarin ayni dreticiyi kullanip
0,840 0,854
kullanmadiklarini ayirt etmekte zorlanirim.
Bazen reklamlarda gérdiigiim iiriini satin almak isterim ama magaza da o firiinii benzer
. 0,698 0,671
triinler arasindan bulmakta zorlanirim.
Fazla Bilgi Karmagast (AV=6,456 o =0,754 YG=0,750 OAV=0,501)
Magazalar o kadar ¢ok ki bazen aligverisi nerede yapacagim konusunda kararsiz kalirim. 0,786 0,688
Secim yapabilecegim o kadar ¢ok marka var ki bazen karar vermekte zorlanirim. 0,770 0,658
Cogu markalar birbirine benziyor, bunlar1 ayirt etmekte zorlanirim. 0,590 0,773
Sosyal Etkilesim (AV=5,823 o =0,789 YG=0,797 OAV=0,569)
Magazalardan gecerken satis elemanina her zaman merhaba derim. 0,873 0,821
Magazadaki satis elemanina her zaman giilimserim. 0,782 0,770
Kendimi magazalarda bir satis elemant ile goz temasi kurarken bulurum. 0,754 0,664

AV: Agiklanan Varyans YG: Yap: Giivenilirligi OAV: Ortalama Agiklanan Varyans
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4.2. Korelasyon Analizi

Modeldeki degiskenlerin ortalama, standart sapma degerleri ile birbirleriyle olan korelasyonlar:
Tablo 2'de yer almaktadir. Genel olarak tiiketicilerin satin alma sonrasi1 duygusal biligsel uyumsuzluk
seviyelerinin diger boyutlara gore daha diisiik oldugu, baska bir ifadeyle alis veris akabinde rahatsizlik,
hayal kiriklig1 ve 6fke benzeri duygular1 daha az yagadiklar1 sdylenebilir.

Tablo 2: Korelasyon Katsayilari ve Tanimlayici Istatistikler

X SS 1 2 3 4 5 6 7 8
1. Duygusal 1,96 0,76 -
2. Akilci Satin Alma 2,79 1,07 0,404 -
3. Kandirilma Endigesi 2,89 1,16 0487 0,634
4. Benzerlik Karmasasi 2,78 1,00 0,252 0,352 0,293 -
5. Fazla Bilgi Karmasast 2,73 092 0,344 0430 0,365 0,506
6. Belirsizlik Karmasast 3,07 091 0293 0373 0,373 0430 0,522
7. Faydaci Etkilesim 3,37 098 0,183 0,278 0,229 0,292 0,348 0,290
8. Sosyal Etkilesim 3,39 099 0,126 0227 0278 0,145 0,153 0,220 0,389

Not: Pearson korelasyon katsayilarmnin tamaminin anlamhlik derecesi p<0,01dr.

Tiiketici karmasasina ait boyutlarda biiyiik fark olmamakla birlikte belirsiz karmasasinin, benzerlik
ve fazla bilgi karmasasina kiyasla tiiketicilerin daha fazla hissettigi bir durum oldugu goriilmektedir.
Satis personeli ile - hem faydaci hem de sosyal - etkilesim istegi tiim kavramlar i¢inde tiiketicilerde
daha fazla goriilen bir davranis olarak sdylenebilmektedir. Kavramlarin tiimiiniin Pearson Korelasyon

katsayilar1 %99 giiven araliginda (p<0,01) anlaml ve pozitif yonlii olarak bulunmustur.

4.3. Hipotez Testleri ve Yol Analizi

Kavramsal modelde yer alan ilk hipotez (H ), Yapisal Esitlik Modelinin ikinci agamasi olan Yol
Analizi ile test edilmistir. Bu sebeple belirtilen tiim yollara ait alt hipotezler asagidaki gibi olmaktadir.

H, : Teknoloji magazalarindan yapilan aligverislerde benzerlik karmagasinin aligveris sonrasi yaganan

duygusal uyumsuzluk izerinde anlamli ve pozitif etkisi bulunmaktadir.

H,: Teknoloji magazalarindan yapilan aligverislerde fazla bilgi karmagasinin aligveris sonrasi
yasanan akilci satin alma tizerinde anlaml ve pozitif etkisi bulunmaktadur.

H, : Teknoloji magazalarindan yapilan aligverislerde belirsizlik karmagasinin aligveris sonrasi
yasanan kandirilma endisesi tizerinde anlamli ve pozitif etkisi bulunmaktadir.
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H, ;: Teknoloji magazalarindan yapilan aligverislerde benzerlik karmagasinin aligveris sonrasi yaganan

akilcr satin alma iizerinde anlamli ve pozitif etkisi bulunmaktadir.

H, : Teknoloji magazalarindan yapilan aligverislerde fazla bilgi karmagasinin aligveris sonrasi yaganan

akilc satin alma tizerinde anlamli ve pozitif etkisi bulunmaktadir.

H : Teknoloji magazalarindan yapilan aligveriglerde belirsizlik karmagasinin aligveris sonrasi

yasanan akilci satin alma tizerinde anlamli ve pozitif etkisi bulunmaktadir.

H, Teknoloji magazalarindan yapilan aligverislerde benzerlik karmasasinin aligveris sonrasi yaganan

kandirilma endisesi tizerinde anlamli ve pozitif etkisi bulunmaktadir.

H  : Teknoloji magazalarindan yapilan aligverislerde fazla bilgi karmagasinin aligveris sonrasi

yasanan kandirilma endisesi iizerinde anlamli ve pozitif etkisi bulunmaktadir.

H,: Teknoloji magazalarindan yapilan aligverislerde belirsizlik karmagasinin aligveris sonrasi

yasanan kandirilma endisesi tizerinde anlamli ve pozitif etkisi bulunmaktadir.

Tablo 3: Yapisal Esitlik Modeli Yol Analizi Sonuglari

[liskiler B t Hipotez Sonucu
H, : Benzerlik Karmagasi>Duygusal ad - Desteklenmedi
H,: Fazla Bilgi Karmagasi>Duygusal 0,465 5314" Desteklendi
H_ : Belirsizlik Karmagasi>Duygusal 0,191 2,873 Desteklendi
H, ;: Benzerlik Karmagasi>Akilct Satin Alma 0,125 2,478 Desteklendi
H, : Fazla Bilgi Karmagasi> Akilci Satin Alma 0,755 6,197 Desteklendi
H;: Belirsizlik Karmagasi>Akilci Satin Alma 0,178 2,872 Desteklendi
H,: Benzerlik Karmasasi>Kandirilma Endisesi ad - Desteklenmedi
H, : Fazla Bilgi Karmasasi> Kandirilma Endisesi 0,724 6,436 Desteklendi
H : Belirsizlik Karmagasi->Kandirilma Endigesi 0,180 2,989 Desteklendi

X%(290, N=321)=1076,253 p=0,000; CF1=0,924, NFI=0,902, RMSEA=0,084
"p<0.001, "p<0.01 ad: anlamh degil
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Tiiketici karmasasi boyutlarindan “fazla bilgi karmasas” ve “belirsizlik karmasas1” nin biligsel
uyumsuz boyutlar1 iizerinde anlamli ve pozitif yonli bir etkisi oldugu goriilmektedir (Tablo 3).
“Benzerlik karmasasinin” hem duygusal uyumsuzluk, hem de kandirilma endisesi tizerinde anlaml
bir etkisi olmadig1 sonucunda varilmistir (p>0,05). Bu durumda H_ ve H, disindaki tiim 6nerilen
hipotezler desteklenmistir (Sekil 2).

Benzerlik
i- ad  —imm o immmm o
0,125°

0,282™ ad

Fazla Bilgi

Karmasasi Satin Alma
0,178" N ]

Belirsizlik 0180 " : Kandirilma

Karmagasi ’ Endisesi

Sekil 2: Yol Modeli

Akilct

0,325™

0,495

Tiiketicilerde satin alma sonrasi yasanan biligsel uyumsuzluk iizerinde en yiiksek derecede anlamli
etkiye sahip faktoriin fazla bilgi karmasasi oldugu goriilmektedir. Fazla bilgi karmasas: pozitif ve
glclii sekilde sirasiyla akilci satin alma (B =0,755), kandirilma endisesi ( =0,724) ve orta diizeyde
de duygusal uyumsuzlugu (S =0,465) etkilemektedir. Belirsizlik karmasasinin da tiim biligsel
uyumsuzluk boyutlar: iizerinde pozitif ve anlaml etkisi olmakla birlikte, bu etkinin daha zayif
oldugu gorilmektedir. Benzerlik karmasas: sadece akilci satin almay: (8 =0,125) pozitif ve zayif
sekilde etkilemektedir.

4.4. Diizenleyicilik Etkisi

Satis personeli ile etkilesim istegine ait faydaci etkilesim ve sosyal etkilesim boyutlarinin arastirma
modelindeki iligkiler tizerindeki etkisi diizenleyici model (moderation model) ile 6l¢tilmistiir. Bu
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sayede tiiketicilerin faydaci etkilesim ve sosyal etkilesim seviyelerine gore davranig farkliliklar

ortaya ¢ikarimistir.

Sosyal Etkilesim

Belirsizlik
Karmasasi

Kandirilma
Endisesi

Sekil 3: Diizenleyici Model

SPSSe yiiklenebilen Hayes’ PROCESS Macro (Hayes, 2017) ile kavramsal modelde yer alan olas:
tiim diizenleyici etkiler (H,) analiz edilmis ve $ekil 3de gosterilen model istatistiksel olarak anlamli
bulunmustur (F(3,317)=26,117,p=0,000,R?>=0,1982). Sosyal etkilesimin belirsizlik karmagasi ile
kandirilma endisesi arasindaki iliskiyi anlamli olarak etkiledigi goriilmiis ($=0,185,Standard Hata
(SH)=0,063,p=0,004) ve sosyal etkilesimin diizenleyici etkisiyle kandirilma endisesinde 1,91%’lik bir
artig olmustur (F(1,317)=7,537,p=0,006,R? degisimi=0,019).

Tablo 4: Kosullu Etkiler

Etkiler B SH t GA(%95)
Belirsizlik Karmagast 0,412 0,066 6,287 [0,28, 0,54]
Sosyal Etkilesim 0,185 0,063 2,915 [0,06, 0,31]
Etkilesim (Interaction) 0,324 0,091 3,559 [-0,29,  -0,05]
Kogullu Dogrudan Etki

Sosyal Etkilesim (Disiik) 0,587 0,091 6,489 (041, 0,77
Sosyal Etkilesim (Orta) 0,366 0,068 5,379 [0,23, 0,49]
Sosyal Etkilesim (Yiiksek) 0,255 0,088 2,904 (0,08, 0,43]

Sosyal etkilesim diizeylerinin tiim durumlarinda belirsizlik karmasas: ile kandirilma endisesi

arasindaki iliski anlamli bulunmustur. $ekil 4’te goriildiigti tizere, diisiikk sosyal etkilesim
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(=0,587,SH=0,091,p=0,000) halinde, orta sosyal etkilesime (=0,366,SH=0,068,p=0,000) gore daha
giiclii bir iliski varken en az iliski yiiksek sosyal etkilesim (=0,255,SH=0,088,p=0,004) durumunda
gozlenmektedir.

34
3.2
‘@
&
5 3
5 - Dii$liik lSosyzll
« 2,8 Etkilesim
g
T 26 Orta Sosyal
-E ’ Etkilesim
Q 24 Yiiksek Sosyal
Etkilesim
22

]

Diigiik Otta Y iiksek
Belirsizlik Karmasasi

Sekil 4: Sosyal Etkilesimin Diizenleyici Etkisi

4. Sonug ve Tartisma

Insanoglu dogasi geregi deneyimledigi her diisiince, duygu ve davramiga tutum gelistirme
egilimindedir. Karmagikligin tiiketici tizerindeki etkisi son yillarda literatiirde siklikla iizerinde
durulan bir konu olmustur. Kafa karisiklig1 ya da karmasa olarak ifade edilen ve tiiketici davranislarini
etkileyen bu durum, markalarin pazarlama bakis acisiyla stratejilerini olusturmak ve pazarda
s6z sahibi olmalar1 igin anlamlandirmak zorunda oldugu bir gergektir. Bir ¢ok uyarinin oldugu
gliniimiiz kosullarinda tiiketici algilar1 da hizla degismekte, satin alma siireglerinin sonunda siklikla
biligsel uyumsuzluk yasanmaktadir. Uriinlerin sahip oldugu 6zelliklerin gerekli ve yeterli diizeyde
tanitilmamasi, fazla bilgi icermesi ve rakip markalarin ayni kategorilerdeki iiriinlerinin olduke¢a
benzer olmasi karmasanin temel sebepleridir. Bu arastirma, karmasanin satin alma sonrasinda
titketiciler izerindeki etkisini ortaya ¢ikarmaktadur.

Aragtirmada fazla bilgi karmagasinin biligsel uyumsuzluk iizerinde en yiiksek etkiye sahip olan
degisken oldugu gozlenmistir. Ozellikle akilci satin alma ($=0,755) ve kandirilma endisesi (f=0,724)
tizerindeki etkisi oldukga yiiksek diizeyde olmakla birlikte duygusal etkisi (=0,465) bulunmaktadir.
Belirli miktardaki bilgiyi isleme kapasitesine sahip insanoglu, asir1 yiiklenme durumunda dogru
karar verme kabiliyetini kaybetmekte, sonrasinda ise bunun pismanligini yasamaktadir. Bu
caligmada satin alma sonrasi yaganan ikilemler iizerinde durulmus olup, Ozkan ve Tolon (2015)’'un
arastirmalar1 bagka bir boyutu ortaya koymaktadir. Fazla bilgiye maruz kalan tiiketicilerin satin
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almadan egiliminde oldugunu iddia etmislerdir, ki bu sonuglar markalar i¢in nasil bir yol izleyecekleri
konusunda oldukga 6nemlidir.

Kahn & Sarin (1988)’in de istiinde durdugu gibi tiiketiciler belirsizlik aninda karar verirken
bu durumdan kaginmak igin satin alma davranis1 gostermektedir. Arastirma bulgular1 da bunu
desteklemektedir; belirsizlik karmasasi yasayan tiiketicilerin duygusal olarak hayal kirikligina
ugradiklarini, kizgin ve degersiz hissettikleri goriilmiistiir. Ayrica belirsizlik karmasasi yaganmasi
durumunda satin alinan iirtintin gergekten ihtiyag olup olmadig, dolayisiyla dogru bir karar verilip
verilmedigi sorgulanmakta ve tiiketiciler kendilerini kandirilmis hissetmektedirler. Strader & Shaw
(1999)’un da ifade ettigi gibi triin ozelliklerinin seffaf ve agik olmamas: tiiketicilerin yasadig
uyumsuzlugun temel sebeplerindendir. Arastirmaya katilanlarin cevaplarindan yola ¢ikarak da en
yiksek diizeyde yasanan tiiketici karmagasinin belirsizlik karmagas: (X=3,07) oldugu sonucuna
varilabilir.

Teknoloji magazalarindan yapilan satin almalarda biligsel uyumsuzlugu en az etkileyen etmenin
benzerlik karmagasi oldugu goriilmiistiir. Benzerlik karmasasinin sadece akilci satin alma tizerinde
porzitif bir etkisi oldugu bulunmusgtur. Uriinleri renkleri, paketleri, isim ve boyutlarinda olan
benzerliklerin tiiketicileri ¢ok zorlamadiklari, satin aldiktan sonra diisitk derecede de olsa satin alma

kararlarini sorguladiklar: goriilmistiir.

Arastirmanin literatiire katkilarindan biri de tim bu iliskileri incelerken, tiiketicilerin satis
personeline kars: egilimlerinin herhangi bir etkisi olup olmadigini 6lgiilmesidir. Satis personeli ile
etkilesim iki boyutta incelenmistir: satis personeline giilimseme, selam verme, varligini hissettirme
gibi davraniglari agiklayan sosyal etkilesim ile satis personelinin bilgi ve tecriibesinden kaynakli giiven
duygusunu agiklayan faydaci etkilesim. Tiirk insani ve kiiltiirii de goz 6niinde bulunduruldugunda,
katilimcilarinin tiim davranig bicimleri arasindan en yiiksek seviyeye sahip olan degiskenler sosyal
etkilesim (=3,39) ve faydaci etkilegsim (X=3,37) oldugu goriilmektedir. Aragtirma sonucunda sosyal
etkilesimin belirsizlik karmasasi yasayan tiiketicilerin satin alma sonrasinda hissettikleri kandirilma
endisesini azalttig1 ortaya ¢ikmuistir.

Aragstirma bulgular1 pazarlama ve tiiketici satin alma davraniglari literatiirii ile sahadaki uygulamalara
151k tutacak niteliktedir. Gelecek ¢alismalarda karmasa ve biligsel uyumsuzluk incelenirken teknoloji
magazalar1 disindaki pazarlar da ¢alismalara dahil edilip daha genellenebilir sonuglar edilebilir.
Calismanin odaklandig1 alan satig sonrasi tiiketici davranislar: oldugu igin, satin alma anindaki
kararlar1 incelenmemistir. Karmaganin satin alma kararina etkisi de sonraki ¢alismalar da goz
ontinde bulundurulabilir. Ayrica ¢evrimici satin alma davraniglarinda da yapilacak uygulamalar ile

geleneksel-¢cevrimici farklar: ortaya ¢ikarilabilir.

Yazar Katkis1

Caligmanin biitiin agamalar1 Dr. Ekizler tarafindan yiiriitillmustiir.
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Abstract

Having data is becoming more and more important for companies and countries. This is because data is
very useful for generating added value and providing transparent government policies. Achieving these
benefits depends on the success of data analysis, and therefore investments in data science are constantly
increasing. The fact that the data sources are diverse today and the data flow is continuous and very fast
also brings the data to be very large and too complex to be processed. In this study, the concepts of big data
and open data are introduced technically and the importance and gains of open data that have social and
economic effects are mentioned with international examples. In addition, topics covered in data analysis
and the use of machine learning in data analysis are given. Following the introduction of services provided
using data analysis in Turkey, the study is completed presenting data portals and government policies of
Turkey and obstacles and problems hindering the development of open data in Turkey.

Keywords: Data portal, open data, big data, data science, machine learning

JEL Classification: Y1, Y2

Oz

Veriye sahip olmak hem sirketler hem de iilkeler i¢in giin gegtikce daha 6nemli hale gelmektedir. Bunun
sebebi, verinin katma deger iiretmek ve seffaf devlet politikalar: sunmak i¢in oldukea faydali olmasidir. Bu
faydalarin elde edilmesi veri analizinin basarisina baglidir ve bu nedenle veri bilimine yapilan yatirimlar
stirekli artmaktadir. Glintimiizde veri kaynaklarinin gesitli olmasi, veri akiginin stirekli ve ¢ok hizli olmast

verinin ¢ok biiylik ve islenmek icin ¢ok karmagik olmasini da beraberinde getirmektedir. Bu ¢aligmada,
bityiik veri ve agik veri kavramlar: teknik olarak tanitilmis, acik verinin sosyal ve ekonomik etkileri olan
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o6nem ve kazanimlarindan uluslararasi drneklerle bahsedilmistir. Bunlara ek olarak, veri analizinde ele
alinan konular ve makine 6grenmesinin veri analizinde kullanimi verilmistir. Calisma, Tuirkiyede veri analizi
kullanilarak sunulan hizmetlerin verilmesinin ardindan, Tiirkiyedeki veri portallar1 ve devlet politikalar
ile veri analizinin Tiirkiyede gelismesini yavaslatan engel ve problemler sunularak tamamlanmigtir.
Anahtar Kelimeler: Veri portals, agik veri, bityiik veri, veri bilimi, makine 6grenmesi.

JEL Siniflamasi: Y1, Y2.

1. Introduction

As electronic environments develop and become widespread, our perspectives on the evaluation
of data change and develop: the size of the data increases, it becomes easier to process different
data together. As the size of the data increases, there are also changes in both the techniques and
technologies and methods and solutions used. Under these developments, a field as a new branch of
science called data science is appeared. The aim of the researchers working in this area is to obtain the
products having high added-value after processing the collected data. As stated in the following table
(Table 1), the size of the data is constantly increasing and new sizing scales or new data dimension
measures are used. Today, data scientists are max out at yottabytes, but soon, brontobytes will measure
the volume of sensor data generated by the Internet of Things (IoT).

Table 1: Size of Data

Unit Equal to Size in bytes

Byte (B) 1 1

Kilobyte (KB) 1,024 bytes 1,024

Megabyte (MB) 1,024 kilobytes 1,048,576

Gigabyte (GB) 1,024 megabytes 1,073,741,824

Terrabyte (TB) 1,024 gigabytes 1,099,511,627,776

Petabyte (PB) 1,024 terrabytes 1,125,899,906,842,624

Exabyte (EB) 1,024 petabytes 1,152,921,504,606,846,976
Zettabyte (ZB) 1,024 exabytes 1,180,591,620,717,411,303,424
Yottabyte (YB) 1,024 zettabytes 1,208,925,819,614,629,174,706,176
Brontobyte (BB) 1,024 yottabytes 1,237,940,039,285,380,274,899,124,224

To understand the size of the data, the examples given below are striking;

o  Every day 500 Terabytes of data is added on Facebook.

o The CERN’s Large Hadron Collider generates 1 Petabyte per second.

« Now, every day 1 Exabyte of data is created on the internet. (This is equal to 250 million DVDs.)

As the amount, size, or diversity of data increases, new concepts emerge, or concepts change over
time. The importance of data does not revolve around how much data you have, but what you
do with it. The data is no longer simply being a data but transforming into products that provide
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added-value. Today, the most advanced and useful data are “smart” data containing intelligent factors

and semantic structures.

1900 1980 1990 2000 2010-
o o o O o o o o
statistics Probability data fraud business data machine Big Data
warehouses  prediction intelligence mining learning

Figure 1: A Brief History of Data

Figure 1 shows the historical development of the data (Urszula, 2018). Thanks to new technologies,
the concept of big data has entered our lives in a very recent past, and due to its many benefits
in different fields, investments and postgraduate educations in data analysis are increasing rapidly.

Now, let us look more detailed at the notions of big data and open data.

2. Big Data and Open Data : What They Are, Why They Matter

In this section, we will separately introduce the notions of big data and open data with both technically

and the economic and social effects.

2.1. Big Data

The term “Big Data” refers to data that is so large, fast or complex that it’s difficult or impossible to
process using traditional methods. It is produced in different formats, quickly and in large volumes.

As can be seen from the definition of big data, it also brings new problems in addition to its benefits.

The data produced is obtained in three different formats given below:

1. Structured: Organised data format with a fixed schema. Relational database management system
(RDBMS) can be given as an example. RDBMS is a data storage system where data is kept in
rows and columns in tables and has a high data consistency. It is a widely used management
system because it offers a combination of both system performance and ease of implementation,

and provides a reliable method for storing and retrieving large amounts of data.

2. Semi-Structured: Partially organised data that does not have a fixed format. Ex: eXtensible
Markup Language (XML), Javascript Object Notation (JSON). XML is a language that allows
the structuring and tagging of documents, it is not a language in itself, but a system that allows
defining languages according to the needs. JSON based on a javascript sub-language that allows

its easily interpretation and generation is a simple text format for data exchanges.

3. Unstructured: Unorganised data with an unknown schema. Ex: Audio, video files etc.
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Big data is not only a collection of datasets with different formats but also it is an important asset that
can be used to obtain enumerable benefits. Companies take advantage of the big data accumulated
in their systems to improve operations, present better customer service and personalized marketing
campaigns based on specific customer preferences, ultimately, increase profitability. There are some
of the many sources of big data such as Sensors/meters and activity records from electronic devices,
social interactions, business transactions, electronic files, Broadcastings. You can take data from
any source and when you combine big data with high-powered analytics, you can accomplish find
answers that enable cost reductions, time reductions, new product development and optimized offerings,
and smart decision making.

Big data is often characterized by six components (volume, variety, velocity, veracity, value,
variability), briefly called 6 Vs of big data (Table 2) which are explained as follow.

i. Volume: The volume appears as one of the most important known features and problems of
big data. With big data, you'll have to process high volumes of low-density, unstructured data.

ii. Variety: The diversity of data is due to the diversity of data sources. The produced data can be
seen in structural, semi-structural or non-structural formats. If the data are used together in
these different structures, this diversity in the data creates problems.

iii. Velocity: The term “velocity” refers to the speed at which big data is generated and (perhaps)
processed. With the growth in the Internet of Things (IoT), data streams into businesses at an
unprecedented speed and must be handled in a timely manner. The fact that the data produced
in a flow can be analyzed and managed in real-time is another problem of big data.

iv. Veracity: The degree of reliability of big data is important to keep under control the data
coming from so many different sources that is difficult to link, match, cleanse and transform
data across systems. It must be ensured the accuracy of the data and its suitability for analysis
with technologies specific to big data.

Table 2: 6V’s of Big Data

Volume Variety Velocity Veracity Value Variability

Size Diversity Speed Accuracy Usability Instability

How fast can data How diverse is

? ? jable? ?
How much data? ~ What type of datas be accessed? Is data reliable?  Is data useful? Jata

v. Value: 1t is the value produced from data that makes data analysis important by various
organizations. Any data that cannot produce value is nonsense. The value produced depends
on factors such as the content of the data, the purpose of production, the field of application.

vi. Variability: This term ascribes the ways in which the big data can be used and formatted. It
is challenging that data flows are unpredictable — changing often and varying greatly- but
companies need to know when something is trending, and how to manage daily, seasonal and
event-triggered peak data loads.
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If the existing data have the above features, it is very difficult to generate value from this data by
traditional methods. Therefore, the need to handle this data with a big data perspective and to
analyze it with big data technologies has arisen. We list some good-to-know terms and most popular
technologies as below.

o Cloud is a widely used approach in big data and delivers on-demand computing resources on
a pay-for-use basis.

o Hadoop is a framework used for distributed storage of huge amounts of data (its HDFS
component) and parallel data processing (Hadoop MapReduce). Hadoop often means the
ecosystem that includes multiple big data technologies, such as Apache Hive, Apache HBase,
Apache Zookeeper and Apache Oozie.

o Apache Spark is a framework used for in-memory parallel data processing, which makes
real-time big data analytics possible. For example, an analytical system can determine that a
visitor spends quite a long time on certain product pages, but has not yet added to the cart. To

motivate a purchase, the system can offer a discount coupon for that product.

2.2. Open Data

Before giving the technical information, we would like to mention the importance and gains of open
data that have economic and social effects.

Since data has enormous potential for communities and economies, Governments are the biggest
sources for open data. Open data can encourage economic growth, better decision-making, more
transparency and efficiency of governments, higher quality of life. Numerous studies in the world
have measured the impact of data for economic, political and social development, and some of
them have identified the importance of “open growth” for economic growth. For these reasons, an
increasing number of government and organizational data are being opened for use. Open data
portals of some countries and organizations have been given below.

o European Data Portal https://www.europeandataportal.eu/en

« USA Open Data, https://www.data.gov/

o UK Open Data, https://www.data.gov.uk

o Germany Open Data, https://www.data.gov.de

« Iran Open Data https://iranopendata.org/en/

o Zimbabwe Open Data https://zimbabwe.opendataforafrica.org/

« World Bank Data, http://datacatalog.worldbank.org/

o USA Public Health Data sets, http://phpartners.org/health_stats.html
o USA National Institute of Health, http://projectreporter.nih.gov/reporter.cfm
o The Development Data Hub, http://data.devinit.org

o UN Deata, http://data.un.org/Explorer.aspx
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To understand economic and social gains of open data it will be very useful to look the 2020 report
of European Data Portal. In this report, the value to be created by open data in the next five years in
Europe is estimated (Huyer & van Knippenberg, 2020). In the report, the impact is exemplified by
efficiency gains and cost savings due to open data. Since the estimated numerical values given in the
report are very dramatic, we would like to share a few of them in this study. Recall that these numbers

are for European Union and annual.

o Approximately 54 — 202 thousand lives can be saved in the EU because in the event of an accident,
emergency services can arrive at the scene of an incident 1 minute faster. Open maps data and
open government data help to make the time shorter by the following steps. First, it is easier
to find local emergency number even one is on a trip. Second, the identification of the caller’s
location is optimized when calling an emergency numbers. Third, the routing of an ambulance
to the scene of an incident can be quicker with a traffic-data. Saving lives is a very important
achievement, but in addition, there is an economic profit in this case. Approximately €312 -

€400 thousand can be saved healthcare costs due to faster first aid by bystanders.

o Approximately 27 million hours can potentially be saved annually for train users in Europe. In an
ideal open data-empowered world all the people are aware of the delay before they leave home
because they can find that out thanks to an app on their phone and this will reduce the waiting
time in stops and stations. This model can be applied to other public transports as well and as
aresult, open data can enhance the willingness of people to use public transport as a more eco-
friendly alternative to a private one. In addition to saved hours, open data can potentially save
€739.8 million due to time saved in public transport.

o Open data can aid the development of machine translations resulting in a potential cost saving of
€1.1 billion in translations on European Data Portal.

In addition to these benefits, open data provides material and moral gains in many other areas such
as energy savings and increased production (see the report in (Huyer & van Knippenberg, 2020) for

more details).

« Both the public and the private sector create the value of open data. The open data market size
could in an optimistic grow scenario to €334.20 billion in 2025 in Europe. The economic impact
of open data can - in addition to its market size — also be calculated in terms of the number of
people who are employed due to open data. In according to the report, now 1.09 million people are
employed in the open data market. It is estimated that there will be 1.12 — 1.97 million employees
according to 2025 estimates based on the baseline (0.5%) or optimistic (10.4%) growth rates.

Now let us look at the open data technically. Open data is data that is available and free for you to
use. This means that someone or an organization has already taken care of the technical and legal
considerations that are needed to allow the data to be freely used, re-used, shared by anyone, anytime

and anywhere.
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Typically, open data is structured. This means that the data is already organized so that computer
software can read it easily. Most open data is in a machine-readable format. There are some common

formats including followings:
o Comma separated Value Files or CSV files
« JavaScript Object Notation or JSON,
« Application Programming Interface or APIs
o Shapefiles
 eXtensible Markup Language or XML.

Occasionally, sometimes open data is presented in other formats such as PDFs and HTML pages.
These formats make it difficult and sometimes impossible for a computer to read the data. With
machine-readable data, computer software can re-purpose, synthesize and model the data to analyze

and generate insights.

A lot of people and organizations use open data to develop apps. Open data covers a range of subject
areas including the following and much more.

o Artand culture: data about collections held by galleries, libraries, archives, and museums.
o Science: data generated from scientific research from agriculture to zoology.

» Finance: data on financial markets including stocks, shares and bonds.... as well data on

government expenditure and Revenue.

o Statistics: data produced by government statistical offices including census, labour market

surveys, Social Services.

o Environment: data generated from the environment including the level of pollutants, levels of

precipitation, temperatures.

Making the data accessible to everyone offers easier access to information and content. It enables
many parties to analyze the same data and generate new projects and reports using this data. Also
in the field of economy, it contributes to the development of innovative services and the creation of

new business models.

3. Big Data and Open Data with Deep Learning

With the development of technology, accessing data has become easier today. However, there are
some difficulties caused by this convenience, the first of which is that the amount, diversity, and flow
rate of the collected data are constantly increasing. Considering that data sharing is increasing day
by day, processing and analyzing this constantly growing and changing data in the fastest and most
accurate way has become much more important for companies to gain competitive advantage. The
processing cycle of big data is described in Figure 2.
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Obtaining Data Data Use of
Data Storage Analysis Data

Figure 2: Big Data Processing Cycle

After the data is collected and processed, the inference from this data with high added-value is called
data analysis. We can group the main topics that data analysis researchers are working on as follows:

« Machine Learning

« Data Mining

o Text Mining

o Predictive Analytics
« Statistical Analysis.

Machine learning is one of the most used methods for data analysis and Artificial Neural Networks is
one of the most preferred machine learning models. These models have been used for the solution of
various regression problems since the 1980s and give successful results in many real life problems. Deep
learning is an advanced model of Artificial Neural Networks. Although it is not a new model, its success
occurred when the amount of data increased and technology capable of fast processing appeared and
it became one of the best methods in Big / Open Data analysis. Big data obtained from real world
problems are capable of feeding deep learning models, and these models are able of tacking real world
problems thanks to the fact that these models can reduce big data to meaningful pieces.

Some of the industrial applications of the deep learning model are given below.
-Artificial Intelligence-based Super Computers: IBM Watson, Microsoft Oxford, Google Deep Mind,
-Image Classification: Face Recognition, Environmental recognition in autonomous cars,
-IMDB Movie Review,
-Emotion Analysis,
-Language translation: Google Translate,
-Automatic Speech Recognition with Deep Learning: Amazon echoDot - Alexa, Apple Siri,
-Face Recognition with Deep Learning: DeepFace (Facebook face recognition app),
-Deep Learning in High Energy Physics: Data analysis in CERN experiments.

In addition, Artificial Intelligence has been used in medicine for a long time. Expert Systems used in
the 1970s are the first concrete use of artificial intelligence in medicine. These systems are rule-based
systems that consist of many “if ... if ..” rules arranged based on knowledge bases compiled from
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leading experts of a particular field. The system, which receives patient registration information,
laboratory results and symptom queries as an input, can perform diagnosis, prescribing and treatment
planning. Until the mid ‘90s, researches using Expert Systems in medicine have increased gradually.

Other artificial intelligence methods such as Artificial Neural Networks, Fuzzy Logic, and Genetic
Algorithms have started to increase their use in the field of medicine since the ‘90s. The use of
Artificial Neural Networks, especially in cancer screening and diagnosis, multivariate data analysis,
and time series analysis such as ECG and EEG, have yielded successful results. Unlike Expert Systems,
there is no need for a rule base or mathematical model for Artificial Neural Networks but labeled and
quality data is required (Bilge (2007)).

Various types of health data, such as electronic health records, medical images, genomic data, sensor
data, text, are usually in a complex, heterogeneous, and unstructured format. With traditional data
mining and statistical learning approaches, it is almost impossible to draw meaningful conclusions
from these complex health data. The development of deep learning technologies is successful in
analyzing these complex data (Miotto et al. (2017)).

Early diagnosis of cancerous tissues is very important for the patient but difficult for the pathologist.
Therefore, the diagnosis of the early stages is unfortunately not always possible at this limited
time (Stumpe (2017)). Recently, it has been seen that it is possible to classify mitotic cells in high-
resolution breast tissue histopathological images with a performance of over 96 percent by developing
Evolutionary Artificial Neural Network models (see (Albayrak & Bilgin (2016)) and (Cruz-Roa et al.
(2017)).

4. Works on Open Data and Big Data in Turkey

Information Technologies are developing rapidly in Turkey as it is all over the world. Informatics
is among the priority areas today and the spread of R&D centers and technoparks are encouraged
in this area. However, data applications are not at the desired level since open data policies are not
widespread in Turkey. With the approval of the Prime Ministry on 23 August 2013, it was aimed that
the portals of seffaflik.gov.tr and data.gov.tr will be established and it was aimed to spread it, but it
has not been done yet. To achieve this, the following goals and practices are aimed at the 2016-2019
National e-Government Strategy and Action Plan:

E4.2.1: Creating an Open Data Sharing Portal
E4.2.2: Converting and Sharing Public Data into Open Data.

Public awareness was raised on big data and universities started to offer postgraduate education in
these fields. The Scientific and Technological Research Council of Turkey (TUBITAK) has opened
the call for specific projects in this regard, to follow and support the developments in the area. These
developments are essential and must be supported, but the publications and projects must not be
only aims of Turkey, but also should be to produce technology and benefit.
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On the other hand, private companies have understood well that the value can be obtained from the
data and they try to improve the quality of the products owned and increase their competitiveness.
Technological communication operator companies Turkcell, Vodafone and Tiirk Telekom are good
examples.

The following table indicates the lacks of data analysis in Turkey with solutions (Sagiroglu, 2019).

Table 3: Problems and Solutions of Data Analysis in Turkey

Step Problem Solution

«creating common standards that can be worked together
emaking contracts to access data
oto develop common platforms for data sharing

olack of data sharing platforms

Technology olack of data storage environments

oformats that are difficult to use
einconsistent data
Data odifferent standards
eJack of common identifiers
olack of open data and no data to use

osaving data in formats that machines can read
sconsistent data collection and retention
eusing common standards

+making non-personal data public

othe Law on the Protection of Personal Data elearn The Law on the Protection of Personal Data well
Prohibitions  is not well known oregulating the law, being aware that we have to share data
olack of data sharing examples for research

oto create environments where values can be obtained from

ono time and resources for data sharing and data

collaboration supporting data processing projects not only in official but
Organization ~ emanagers lack of understanding of data pporting cata p & Pro) Y
. also in any environment
and its strength

sextending the data-based management and decision

olack of data sharing environments .
making approach

It should be well understood that industry-specific initiatives and collaboration between the private
and public sectors encourage value creation. Besides, combining open data with personal, shared, or
mass-sourced data is vital to further expand the open data market.

Despite these problems and deficiencies mentioned above, there are some good applications and
portals for big data and open data in Turkey. We take a look at them in the following paragraphs.

e-Pulse Personal Health System (https://enabiz.gov.tr/)

One of the most successful big data applications in Turkey is e-Pulse Personal Health System.
The e-Pulse System was launched in 2015 with the target of ‘Ensuring the active participation of
individuals in their health-related decisions’ stated in the 2013-2017 Strategic Plan of the Ministry
of Health. The system is a national personal health record application, where people can access their
lab results, medical images, prescription and medication details, emergency information, diagnosis
details, reports and health records that contains all the details concerning the examinations via
desktop and mobile platforms. In addition to being able to record health data such as step, pulse,
calorie, blood pressure, sugar, which are obtained by using wearable technologies and mobile
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applications, individuals can also report organ donation and blood donation, and share their position
and emergency health data in emergency situations with emergency buttons. There are some awards

this application has received worldwide (Beyhan (2017)):
Best Health Application, Health & Well Being, World Summit Awards, 2016.
Best Change Management Project, International Data Corporation (IDC), CIO SUMMIT, 2017.

Istanbul Metropolitan Municipality Open Data Portal (https://data.ibb.gov.tr/en )

IMM Open Data Portal, launched by Istanbul Metropolitan Municipality, has been opened
recently. The Open Data Portal, which presents data published by the IMM and its environmental
organizations, aims to increase public transparency and citizen participation. Data sets collected
on the portal are shared in many categories for use by academics, researchers, entrepreneurs and
citizens. The portal, where open data sets collected in the areas of Mobility, Life, Environment,
Energy, People, Disaster Management and Security are shared for now, is aimed to be enriched with a
transparent management approach. In addition, individuals can request the data they want to see on
the portal from the municipality. The purpose of the portal is to increase the quality of city services,
performance and interaction with citizens, to reduce public services costs and resource consumption,

and to strengthen communication between citizens and management.

Official Statistics Portal (http://www.resmiistatistik.gov.tr)

Official Statistics Portal was opened in order to determine the basic principles and standards
regarding the production and publishing of official statistics and to provide up-to-date, reliable,
transparent and impartial data in the fields needed at the national and international levels. The portal

opened to the service of users in March 2014 provides open access to all official statistics.

Open Data Portal of the Ministry of Agriculture and Forestry (http://veri.tarimorman.gov.tr)

It is a portal prepared to provide fast and easy access to the data managed and produced by the

Ministry. Data sets are divided into borders., land and cover, protected areas and water.

TUBITAK Open Archive Aperta (https://acikveri.ulakbim.gov.tr)

TUBITAK Open Archive is created by The Scientific and Technological Research Council of Turkey
(TUBITAK) to store research data and publications produced from projects carried out or supported
by the institution, thereby providing open access to these data in accordance with “TUBITAK Open

Science Policy”.
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Presidency Digital Transformation Office (https://cbddo.gov.tr)

Lastly, it can be added that in line with developing technologies, social demands and reform trends in
the public sector, Presidency Digital Transformation Office was established in order to gather works
related to digital transformation (e-Government), cyber security, national technologies, big data and
artificial intelligence, which are carried out separately under different institutions. No open data has
been shared so far, but it is seen that efforts to create an open data portal have been carried out.

5. Conclusion and Discussion

The importance of open data is becoming more and more noticeable by various governments,
administrations and companies. Open data portals are created, investments are made, and
postgraduate educations are increased by companies and governments all over the world.

Turkey has also cared about the data subject, and attempts have been made on this issue in Turkey.
Unfortunately, neither the training nor the portals reached the desired level. It should be underlined
that the data is used very effectively to create products with high added-value and to increase the
understanding of the transparent state. For these reasons, more projects related to data science should
be created, data portals should be opened, personal data protection law should be better understood,
and data sharing should be encouraged.
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Bu calismada, birden fazla asama, her asamada 6zdes paralel makineler ve makinelerde iglenen isler arasi
gecislerde siraya bagli hazirhik stiresini iceren hibrit akis tipi ¢izelgeleme problemi sunulmustur. Metasezgisel
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¢oziim ararken, olusturulan baslangi¢c ¢6ziimlerin nihai sonuca etkisi olduk¢a dnemlidir. Hibrit akis tipi
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baslangic ¢6ziim olusturma yontemlerinin etkisi incelenmistir. Dort farkli baglangic ¢6ztim olugturma
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etkili oldugu sonucuna ulasilmistir.
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Abstract
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optimum solution by metaheuristics. The effect of different initial solution generation methods on the
proposed particle swarm optimization (PSO) algorithm for the hybrid flow type scheduling problem has
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Extended Summary

In this study, the hybrid flow type scheduling problem includes multiple stages, parallel identical
machines at each stage and sequence dependent setup time is presented. This problem is combinatorial
optimization problem and the problem is known to be NP-hard. Many metaheuristics are used to
solve these complex problems. In the problem, it is aimed to minimize the total completion time.
PSO algorithm has been proposed to solve the problem. The effect of the initial solutions on the
result is very important for searching optimum solution by metaheuristics. In order to improve the
performance of the algorithm, the initial solution generation methods in the literature have been
adapted. The effect of different initial solution generation methods on the proposed particle swarm
optimization (PSO) algorithm for the hybrid flow type scheduling problem has been investigated.
The problems are generated in which the number of jobs in different sizes, the number of stages and
the number of parallel machines in each stage and setup times are taken into account. RS, EK, EB and
NEH methods, which are the initial solution generation methods commonly used in the literature,
have been adapted to PSO algorithm. The results of the proposed initial solution generation methods
for different problem sizes are compared. Average relative percentage deviation are used to compare
the results of four different initial solution generation methods. It has been observed that the
randomly generated initial population may be successful in converging the good solution when the
problem size is small, but it is not successful in converging to the good solution when the problem
size increases. The results show that NEH heuristic has good performance and convergence to good
solution in small-scale and large-scale problems. It is concluded that Nawaz, Enscore, Ham (NEH)
heuristic is more competitive than other methods.

1. Giris

Uretim ortamlarinda artan miisteri taleplerini kargilamak ve tepkiselligi artirabilmek icin mevcut
olan iiretim ortamina teknolojik makineler dahil etmek yaygin olan yaklagimlardan biridir. Uretim
ortaminda teknolojik makineler tercih edilmis olunsa da eger bu kaynaklar etkin yonetilemezse
etkili kullanilamayacaktir. Bu nedenle tiretim ortamlarinda kaynak kullanimi olduk¢a 6nem arz
etmektedir. Kaynak kullaniminin etkin yapilabilmesi iiretim ¢izelgesinin amaglara uygun sekilde
olusturularak uygulanmasiyla miimkiindiir. Kiiresel pazarda rekabet edebilirligimize katki saglayan
araglardan birisi ¢izelgelemedir.

Literatiirde yaygin olarak incelenen cizelgeleme problemlerinden biri akis tipi ¢izelgeleme
problemidir. Bu problemde is birden fazla asamadan ge¢mekte ve isler ayn1 iiretim sirasini takip
etmektedirler. Son yillarda gerek endiistri uygulamalar1 gerek akademik literatiir akis tipi tiretim
ortaminda her bir asamada paralel, birden fazla makine olma durumunu ele almaktadir. Gergek
hayatta tiretim kapasitesini artirma amagh {iretim agamalarina yeni makineler eklenmektedir.
Bu durumda olusan yeni problem hibrit akis tipi ¢izelgeleme problem olarak adlandirilmaktadir.
Problem NP-zor problem siifindadir (Gupta, 1988). Kiigiik boyutlu problemlerin ¢6ziimiinde
geleneksel yontemlerle optimum sonug elde edilmektedir. Problem boyutu biiytidiigiinde optimum
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¢oziime ulagmada geleneksel yontemler yetersiz kalmaktadir. Bu nedenle hibrit akis tipi ¢izelgeleme
probleminin ¢6ztiimil igin metasezgisel algoritmalar kullanilmigtir.

Son yillarda problemlerin ¢oziimiinde metasezgisel algoritmalarin tercih edilmesinde 6nemli bir
artis soz konusudur. Matematiksel modelin olusturulmasi ve ¢6zlimiiniin, gergek hayatta karsilagilan
optimizasyon problemlerinin ¢6ziimiiniin zor olmasindan metasezgisel algoritmalarin kullanimi
oldukg¢a yayginlagsmistir. Metasezgisel algoritmalar zor optimizasyon problemlerine, makul siirede
optimum ¢6ziime ulasilacagi veya optimum ¢oziimiin bulunacaginin garantisini vermeden kaliteli
¢oziimler iiretebilmektedirler. Metasezgisel algoritmalar gercek hayat problemlerinin modellenmesi
konusunda kolay uygulanabilir olmasi, optimizasyon problemlerine kisa siirede tatmin edici
sonuglar sunmalari, degisen durumlarin uyarlanmasinda ve yeni durumlarin eklenmesinde esnek
olmalari, gelistirilen metasezgisel algoritmalarin farkli problemlere uygulanabilmesi metasezgisel
algoritmalarin tercih edilme nedenlerinden bazilaridir (Olafsson, 2006). Yogunlagtirma ve
gesitlendirme metasezgisel algoritmalarin temel iki bilesenidir (Blum & Roli, 2003). Cesitlendirme,
kiiresel boyutta aragtirma alanimizi inceleyebilmek i¢in, ¢esitli ¢oziimler iiretmek anlamina
gelmektedir. Yogunlastirma, arastirma alaninda iyi bir ¢6ziim oldugunu bilerek o lokal alanda daha
detayli inceleme yaparak lokal alan aragtirmasini derinlestirmek anlamina gelmektedir. Algoritmanin
en iyi ¢oziime ulagmasinda yakinsama durumunu gelistirmek i¢in ¢esitlendirme ve yogunlagtirma
arasindan denge saglanmalidir. Bu denge, en iyi olan ¢dziimiin se¢imi i¢in algoritma ¢6ziimlerinin
optimum olan ¢oziime yakinsamasini saglamaktadir. Cesitlendirme kisminda rasgelelestirmenin
kullanim1 arama alanindan lokal optimuma takilmamizi 6nlemekte ve aynmi zamanda arama
alanindaki ¢oziim ¢esitliligimizi artirmaktadir. Cesitlendirme kisminda sezgisellerin kullanimi
daha hizl en iyi ¢6ziime yakinsama ile sonuglanmaktadir. iki bilesenin iyi kombinasyonu, kiiresel
optimum sonuca ulasilmasinda oldukga etkilidir.

PSO algoritmasi kuslarin siirii davranislarindan esinlenen popiilasyon tabanli bir metaszegiseldir. Son
yillarda ¢ok sayida kombinasyonel optimizasyon problemine basarili uygulamalar1 bulunmaktadir.
Ozellikle de cizelgeleme problemlerine bagariyla uygulanmistir (Pan vd., 2008; Liao vd., 2012).
Bu ¢aligmada, sira bagimh hazirlik siireleri ve asamalarda paralel 6zdes makinelerin oldugu hibrit
akis tipi cizelgeleme problemi ele alinmistir. PSO algoritmasi optimizasyon problemlerinde tercih
edilen etkili ¢6ziim yontemlerinden biri oldugundan problemin ¢oziimii igin PSO algoritmasi
uygulanmigti. PSO algoritmas:i popiilasyon tabanli bir algoritma oldugundan, baslangi¢
popiilasyonunun kalitesi genel olarak algoritmanin performansini 6nemli 6lgiide etkilemektedir. Bu
baglamda, baslangi¢ popiilasyonun olusturulmasinda segilen yontem algoritmanin kalitesini 6nemli
derecede etkilemektedir. Probleme 6nerilen PSO algoritmasinda, farkli baslangi¢ ¢6ziimii olusturma
yontemlerinin uygulanarak, bu durumun algoritmanin performansina etkisi incelenmistir. Yapilan
deneysel ¢aligmalarda, sira bagimli hazirlik siireleri ve asamalarda paralel 6zdes makinelerin oldugu
hibrit akis tipi ¢izelgeleme problemi igin farkli baslangi¢ ¢6zimii olusturma yontemlerinin sonuglari
kargilagtirilmistir. Caligmanin geri kalani su sekilde organize edilmistir. ikinci boliimde ilgili literatiir
sunulmugtur. Ugiincii boliimde problem tanitimina, dérdiincii bolimde PSO algoritmasina yer
verilmistir. Besinci béliimde deneysel ¢calismalar yer alirken son boliimde de sonuglar ve 6neriler yer
almaktadir.
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2. Literatiir Taramasi

Akas tipi cizelgeleme problemi literatiirde ilk olarak Johnson tarafindan 1954 yilinda ele alinmustir.
Calismada n adet is iki makine cizelgelenmesi problemi incelenmistir. Problemin ¢6ziimii i¢in
kendi ismini tagtyan bir algoritma ortaya koymustur. ilerleyen yillarda daha fazla sayida makinenin
oldugu akis tipi cizelgeleme problemleri iizerinde literatiirde ¢aligmalar gergeklestirilmistir. Bu
alanda yapilan ¢aligmalarin bazilary; Egim dizisi yontemi (Palmer, 1965), Campbell Dudek Smith
algoritmasi (Campbell, Dudek & Smith, 1970), Nawaz, Enscore ve Ham sezgiseli (Nawaz vd., 1983),
Widmer ve Hertz yontemi (Widmer & Hertz, 1989), Ho ve Chang yontemi (Ho & Chang,1991).

Ben-Daya & Al-Fawzan (1998) tabu aramasi, Murata, Ishibuchi & Tanaka (1996) ¢ok amagl genetik
algoritmay1 akis tipi gizelgeleme problemi icin gelistirmislerdir. Ruiz, Maroto & Alcaraz (2006),
toplam tamamlanma zamaninin en azlanmasi amacini dikkate alan akas tipi ¢izelgeleme problemine
iki yeni giiglii genetik algoritma gelistirmistir. Yagmahan & Yenisey (2008) ¢ok amagh akis tipi
cizelgeleme problemine karinca kolonisi algoritmas: 6nermislerdir. Pan, Tasgetiren & Liang (2008)
toplam tamamlanma zamaninin ve toplam akis zamaninin an azlanmasi amaglayan beklemesiz akis
tipi ¢izelgeleme problemine ayrik parcacik siiriisii optimizasyon algoritmasi sunmuglardir. Pan,
Tasgetiren, Suganthan & Chua (2011), toplam agirlikli erken ve ge¢ tamamlanma cezalari kriterlerini
amaglayan parti akigh akis tipi gizelgeleme problem igin ayrik yapay ar1 kolonisi algoritmasi
onermislerdir. Ribas, Companys & Tort-Martorell (2011) toplam tamamlanma zamaninin en
azlandig1 bloklamali akis tipi ¢izelgeleme problemine yinelenen aggozlii algoritma sunmuslardir.
Naderi & Ruiz (2014) ¢alismasinda dagitilmis permiitasyon akis tipi ¢izelgeleme probleminde toplam
tamamlanma zamanini optimize etmek i¢in dagilim arama yontemini 6nermislerdir. Fernandez-
Viaga & Framinan (2015) permiitasyonlu akis tipi cizelgeleme probleminde toplam gecikmeyi
en azlayan NEH bazli sezgiseller gelistirmislerdir. Bargaoui, Driss & Ghedira (2017) yayilmis
permiitasyon akis atolyesi cizelgeleme probleminde toplam tamamlanma zamaninin en azlanmasi
amacini gerceklestirmek i¢in yeni bir kimyasal reaksiyon optimizasyonu sunmuslardir. Abdel-Basset
vd. (2018) permiitasyon akisi atolye cizelgeleme problem icin balina optimizasyon algoritmasi
icerisinde yerel bir arama stratejisinin oldugu bir biitiinlestirilmis algoritma sunmuslardur.

Hibrit akis tipi ¢izelgeleme problem ile ilgili yapilan ¢aligmalar1 Ribas, Leisten & Framifian (2010) ve
Ruiz & Vaquez Rodriguez (2010) literatiir taramasi ¢aligmalarinda sunmuslar ve toplam tamamlanma
zamanimin en ¢ok kullanilan performans gostergesi oldugunu vurgulamislardir. Gupta (1988)
iki agamal1 ve asamalarda tek makinenin oldugu hibrit akis tipi cizelgeleme problemine yaklagik
¢0ziim veren yontem sunmugstur. Hibrit akis tipi ¢izelgeleme probleminin ¢6ziimii i¢cin metasezgisel
yaklagimlar 6nermislerdir. Engin & Déyen (2004) hibrit akis tipi gizelgeleme probleminde toplam
tamamlanma zamaninin en azlanmasi i¢in yapay bagisiklik sistemi sunmuslardir. Tang, Liu
& Liu (2005) dinamik hibrit akis tipi ¢izelgeleme problemine bir sinir ag1 modeli ve algoritmasi
onermislerdir. Jin, Yang & Ito (2006) her asamada paralel ve 6zdes makinelerin oldugu ¢ok asamali
hibrit akis tipi ¢izelgeleme problemini incelemislerdir. Tavlama benzetimi ve degisken derinlikli arama
algoritmalarina dayanan algoritmalar 6nermislerdir. Alaykyran, Engin & Ddyen (2007) hibrit akis
tipi ¢izelgeleme probleminin ¢éziimiine gelistirdikleri karinca kolonisi optimizasyon algoritmasini
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sunmuslardir. Janiak, Kozan, Lichtenstein & Oguz (2007) hibrit akis tipi ¢izelgeleme problemine
tabu arama ve tavlama benzetimi algoritmalar temelli ii¢ yeni algoritma gelistirmislerdir. Incelenen
problemde toplam agirlikli erkenlik, toplam agirlikli ge¢ kalma ve toplam agirlikli bekleme siireleri
cizelgeleme kriterleri olarak ele alinmistir. Liao, Tjandradjaja & Chung (2012) pargacik siiriisii
optimizasyonu algoritmasini darbogaz sezgiseli ve benzetimli tavlama yontemleriyle melezlestirerek
yeni bir ¢6ziim yontemi gelistirmislerdir. Pan, Wang, Li & Duan (2014) ¢alismalarinda hibrit akis
tipi cizelgeleme probleminde toplam tamamlanma zamaninin en azlanmasi i¢in yeni bir ayrik
yapay ar1 kolonisi algoritmasi sunmuglardir. Li, Pan & Wang (2014) hibrit akis tipi ¢izelgeleme
problemleri i¢in kimyasal reaksiyon optimizasyonu ve dagilim tahmininin birlestirildigi yeni bir
hibrit degisken komsu arama algoritmasi énermislerdir. Probleme uygun sekiz komsuluk yapisi
gelistirmislerdir. Ayrica kinetik enerjiye duyarli komsuluk degistirme yaklasimi ve dinamik bir
komsuluk kiimesi gilincelleme mekanizmas: kullanmiglardir. Calismada etkili dagilim tahmini
tabanli kiiresel arama yaklagimi sunulmustur. Lin & Chen (2015) probleme simiilasyon optimizasyon
yaklagimi 6nermiglerdir. Onerdikleri yaklasim performans degerlendirmesi igin bir simiilasyon
modeli, optimizasyon kismu1 i¢in bir genetik algoritmanin uygulanmasi ve bir hizlandirma teknigini
icermektedir. Komaki, Teymourian & Kayvanfar (2016) iki asamali ve her agamada tek makinenin
oldugu hibrit akis tipi ¢izelgeleme probleminde toplam tamamlanma zamaninin en azlanmasi i¢in
yapay bagisiklik sistemlerini 6nermislerdir. Fernandez-Viaga, Molina-Pariente & Framinan (2018)
toplam tamamlanma zamaninin ez azlandig: hibrit akis tipi cizelgeleme probleminde etkili yeni
yapici sezgisel yontemler dnermislerdir. Lu, Gao, Pan, Li & Zheng (2019) giiriiltii kirliligini kapsayan
hibrit akis tipi ¢izelgeleme problemine matematiksel model ve ¢ok amagli hiicresel gri optimizasyon
¢oziim olarak gelistirilmistir.

Pargacik siiriisii optimizasyonu (PSO) farkli, kompleks optimizasyon problemlerine uygulanmigtr.
Sha & Hsu (2006), Lin vd. (2010) atolye tipi ¢izelgeleme problemine; Sha & Hsu (2008) agik atolye
cizelgeleme problemine; Zhang vd. (2009), Moslehi & Mahnam (2011), Huang vd. (2016) ¢ok amagl
esnek atolye cizelgeleme problemine, Nouri vd. (2017), Zarrouk, Bennour & Jemai (2019) esnek
atolye ¢izelgeleme problemine, Chen vd. (2010), Chen (2011), Jia & Seo (2013), Koulinas, Kotsikas
& Anagnostopoulos (2014) kaynak kisith proje gizelgeleme problemine, Liao, Tjandradjaja & Chung
(2012), Marichelvan, Geetha & Tosun (2020) hibrit akis tipi cizelgeleme problemine, Suresh &
Kumarappan (2013) bakim cizelgeleme problemine, Torabi vd. (2013) baglantisiz paralel makine
cizelgeleme problemine, Zhang vd. (2008) akis tipi ¢izelgeleme problemine farkli PSO yaklagimlar:
onermislerdir. Sunulan ¢alisma, 6zdes paralel makineler ve siraya bagli hazirlik siiresini igeren hibrit
akus tipi ¢izelgeleme probleminin ¢6ziimiinde PSO algoritmasinin ¢6ziim kalitesine baslangi¢ ¢6ziim
olusturma yontemlerinin etkisini ortaya koyarak literatiire katki sunmaktadir.

3. Hibrit Akis Tipi Cizelgeleme

Bu ¢aligmada ele alinan problem su sekilde tanimlanabilir: n adet is, k sirali asamadan gecerek
islenmektedir. Her agamada m, paralel makine bulunmaktadir. Asama sayis1 en az iki olmali ve en
az bir asamada birden fazla paralel makine bulunmasi gerekmektedir. Her {iriin bir asgamada sadece
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bir makinede islenebilmektedir. Tiim isler ayn1 sirada tiim asamalar1 tamamlamalidir. Asamalarda
yer alan paralel makineler 6zdestir. Bir isin bir asamada yer alan paralel tiim makinelerdeki islem
siresi aymidir. 7 iginin jnci agamadaki islem siiresi p, ile gosterilmektedir. Birbirini takip eden
asamalar arasindaki stok alaninin kapasite kisit1 bulunmamaktadir. Tiim makineler ve tim isler
baslama zamaninda hazirdir. Makinelerde islenen isler arasinda gegiste sira bagimli hazirlik siireleri
dikkate alinmaktadir. Her bir makinede belli bir zamanda sadece bir operasyon islenebilmektedir.
Makinelerden kaynakli duruslar dikkate alinmamistir. Problemde makinelerde islenecek islerin
siralanmasi ve iglerin agamalarda hangi makinelerde islenecegi toplam tamamlanma zamanini en
azlayacak sekilde belirlenmesi amaglanmaktadir.

4. Parcacik Siirii Optimizasyonu Algoritmasi

Pargacik siirii optimizasyon algoritmas: kuglarin sosyal davranisindan ilham alarak gelistirilen
popiilasyon tabanli bir algoritmadir. Pargacik siirii optimizasyon algoritmasi, optimizasyon,
izelgeleme uygulamalarinda neredeyse her alanda ele alinmistir. Pargacik siirii optimizasyon
algoritmas1 kodlanmasinin diger yontemlere gére daha kolay olmasi, az sayida parametresinin
olmasi, diger stokastik algoritmalara kiyasla kararli yakinsama 6zelligine sahip olmas1 algoritmasinin
avantajlarindadir.

Pargacik siirii optimizasyon algoritmasinda, her bir ¢6ziim pargacik olarak tanimlanmaktadir.
Parcacik siiriisii optimizasyon algoritmasi parcaciklardan olusan popiilasyonla baslamaktadir.
PSO’nun baslangi¢ popiilasyonunda yer alan baslangi¢c ¢oziimleri rassal olarak olusturulmaktadir.
Popiilasyon parcaciklardan olugmakta ve her bir pargacigin hiz ve pozisyonu bulunmaktadir.
Arama uzayl igerisinde yer alan her bir parcacik i'nin, #nci iterasyondaki hiz x(t) ve pozisyonu
v(t) seklinde gosterilmektedir. PSO algoritmasinda, tiim parcaciklar durdurma kriterine ulagilana
kadar giincellenmektedir. Durdurma kriteri sonucunda elde edilen ¢6ziim esas ¢6ztimdiir. (¢+1)’inci
iterasyonda hizi Esitlik (1) ve pozisyonu Esitlik (2)de sunuldugu sekilde giincellenmektedir
(Marichelvam, Geetha & Tosun, 2020).

v;(t+1) =w*v;(t)+c1 * [-’”f (t) — (t)}

+ e[ (8) — i (8)] i

z;(E+1) == (f) +v;(t+1) )

Burada yer alan w atalet agirhgy; ¢, ve c, sifir ve bir arasinda yer alan rassal sayilar; x,"(t) yerel en
iyi deger; xg*( t) kiiresel en iyi degerdir. Pargacik siiri optimizasyon algoritmasinin genel adimlari
agagidaki gibidir:

-Adim 1: Siirii boyutu, sonlandirma kriteri, atalet agirhigs, ¢, c,, amag fonksiyonun belirlenmesi

-Adim 2: Parcaciklarin baglatilmasi

-Adim 3: Pargaciklarin yerel en iyi pozisyonunun belirlenmesi
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-Adim 4: Parcaciklarin hizlarinin baglatilmasi

-Adim 5: Her par¢acigin amag fonksiyonu degerinin hesaplanmasi
-Adim 6: Pargaciklarin kiiresel en iyi pozisyonunun belirlenmesi
-Adim 7: Pargaciklarin hiz ve pozisyonlarinin giincellenmesi

-Adim 8: Durdurma kriterinin kontrol edilmesi, kriter saglanryorsa dur; aksi halde Adim 3% geri
don.

Pargacik siirii optimizasyon algoritmasinin baslangi¢ popiilasyonu rassal olarak olusturulmaktadir.
Isler ilk asamadan baglamak iizere gonderilme zamanlarina gére asamada yer alan makineler
icerisinde en uygun olan makineye atanir ve islemleri tamamlaninca takip eden agamaya gecer. Takip
eden agsamada bir 6nceki liretim agamasindan gonderilme zamanina bagli olarak asamada yer alan
makinelerden en uygun olanina atanir ve atanan makine de islemi gergeklestirilir. Siire¢ bu sekilde
tlim {iretim agamalarina uygulanir ve isler tiim {iretim agamalarindan gegerek gerekli tiretim siirecini
tamamlar. Burada anlagilacag iizere her tiretim agamasinda islerin siralanmasi farkl: olabilmektedir.
Bu sekilde iglerin her asamada islenecegi makinenin siranin belirlenmesiyle baslangi¢ ¢6ziimii elde
edilmektedir.

Calismada ele alinan PSO algoritmasinda baslangi¢ ¢6ziimlerinin sonug izerine etkisini analiz etmek
i¢in farkli sezgiseller kullanilmigtir. Rasgele olusturma (RS), en kisa islem stiresi (EK) kurali, en uzun
islem siiresi (EB) kurali ve NEH (Nawaz, Ensore & Ham,1983) baslangi¢ ¢oztimleri olusturulmasinda
kullanilan sezgisellerdir. NEH, akis tipi ¢izelgeleme probleminde toplam tamamlanma zamaninin en
azlanmas1 amacini igin gelistirilen yapic1 bir sezgiseldir. NEH sezgiseli {i¢ asamadan olugmaktadir.
[lk agamada isler toplam islem siirelerine gore azalan bicimde siralanmaktadir. Tkinci agamada
siralamanin ilk iki sirasinda yer alan islerin olusabilecek olasi iki siralamasi degerlendirilir. En iyi
olan siralama secilerek, mevcut kismi ¢oziim olarak giincellenir. Ugiincii agamada, is siralamasinda
takip eden sirada yer alan is mevcut kismi ¢oziime eklenerek olasi tiim siralamalarin sonuglari
hesaplanarak en iyi sonuca sahip olan siralama mevcut kismi ¢oziim olarak giincellenir. Tim
isler mevcut kismi ¢oziime eklenerek tiim isler mevcut kismi ¢oziimde yer alana kadar bu agsama
tekrarlanir. Elde edilen mevcut kismi ¢6ziim tiretim ortamina uygulanacak olan nihai siralamadir.

5. Deneysel Calisma ve Bulgular

Bu ¢aligmada yer alan deneysel ¢aligmalar, hibrit akis tipi ¢izelgeleme problemine ¢dziimler sunan
PSO algoritmasinin performansini baslangi¢c ¢oziimlerinin nasil etkiledigini analiz etmek i¢in
gerceklestirilmistir. Tim deneysel ¢alismalar, 2.40 GHz, 16 GB RAM ve Microsoft Windows 10 64
bit ile Intel Core i7-4700 CPU ozelliklerine sahip bilgisayarla yapilmistir. MATLAB programi, bu
caligmada kullanilan algoritmalari kodlamak i¢in kullanilmistir.

PSO algoritmasinin performansini degerlendirmek igin test problemleri olusturulmustur. Test
problemleri is sayisi 20, 35, 50, agama sayist 5, 8, 10 olmak iizere ii¢ seviye ve asamalardaki makine
sayilar1 3 ve 5 olmak iizere iki seviye olarak olusturulmustur. Islem siiresi, hazirlik siiresi sirastyla
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uniform dagilima uygun olarak [1,100] ve [1,20]dir. Calismada performans dl¢egi olarak bagil yiizde
sapma (BYS) kullanilmistir. BYS, Esitlik (3)'de sunulan sekilde hesaplanmaktadir.

Cbest (3)

_ Cmax-Cmax
BYS= W .100
max

Esitlik (3)de yer alan Cmax toplam tamamlanma zamanini, CAS¢  problem igin elde edilen en iyi

tamamlanma zamanini, ifade etmektedir. Yapilan caliymada baslangi¢ ¢6ziimlerinin tamaminin
RS olarak olusturuldugu PSO, baslangi¢ ¢oziimlerinin yiizde onunun EK’ya gore kalan baslangi¢
¢oztimlerinin rassal olarak olusturuldugu PSO, baslangi¢ ¢oziimlerinin ytizde onunun EB’ye gore
kalan baslangi¢ ¢oziimlerinin rassal olarak olusturuldugu PSO, baslangic ¢oztimlerinin yiizde
onunun NEH'e gore kalan baslangi¢ ¢oziimlerinin rassal olarak olusturuldugu PSO olarak dort farkl
sekilde PSO algoritmasi probleme uygulanmistir. Her bir yontemle elde edilen BYS degerleri Tablo
l'de sunulmustur. n is sayisini, m makine sayisini, g asamalarda yer alan paralel makine sayisini
ifade etmektedir. Baslangi¢ ¢6zlimiiniin rassal olarak olusturuldugu yontemde bes problem setinde,
EK yonteminde {i¢ problem setinde, EB yonteminde bes problem setinde, NEH yonteminde on
iki problem setinde en diisiikk BYS degerlerine ulagilmistir. Her bir baslangi¢ ¢6ziim olusturma
yonteminin tiim problem setlerinde ortalama bagil yiizde sapma degerlerine bakildiginda en diisiik
ortalama BYS degeri olan 0.33 ile NEH yontemidir. NEH yontemini, RS, EB ve EK yontemleri sirayla
takip etmektedirler. Sekilde 1de EK ve EB yontemleri daha yiiksek BYS degerleri, NEH ve RS daha
diistik BYS degerleri tiretmislerdir.

Tablo 1: Yontemlerin BYS Degerleri

Test Problemleri nxmxg RS EK EB NEH
20x5x3 3,79 242 5,45 0,00
20x5x5 0,00 0,57 0,00 0,57
20x8x3 0,35 1,39 0,00 0,35
20x8x5 0,00 2,60 2,45 2,45
20x10x3 0,00 2,99 3,89 0,20
20x10x5 0,96 0,00 0,60 0,00
35x5x3 0,00 0,93 3,41 0,00
35x5x5 3,21 3,94 0,00 0,73
35x8x3 5,30 0,00 4,68 0,00
35x8x5 1,83 6,51 0,00 1,60
35x10x3 1,06 0,76 1,06 0,00
35x10x5 0,59 3,06 0,99 0,00
50x5x3 0,61 1,84 1,23 0,00
50x5x5 3,01 2,09 0,00 0,00
50x8x3 0,93 0,00 2,79 0,00
50x8x5 0,00 0,09 2,77 0,00
50x10x3 1,33 0,30 2,30 0,00
50x10x5 4,70 3,79 1,40 0,00
Ortalama 1,54 1,85 1,83 0,33
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Sekil 1: Problemlere Gore BYS Degerleri

Yontemlerin istatistiksel olarak analizi i¢in Friedman testi ve Wilcoxon isaretli sira testi uygulanmustir.
Tablo 2'de Friedman test sonuglar1 sunulmustur. Cikan p 0.001 degeri agik olarak test edilen dort
yontemin arasinda anlamli farklilik oldugunu gostermektedir. Friedman testi sonuglarina gére NEH

yontemi en diisiik ortalama siralama degerine sahiptir.

Tablo 2: Friedman Sonuglar1

Yontemler Ort. Siralama degerleri
NEH 0.17
RS 0.95
EK 1.20
EB 1.25

Wilcoxon isaretli sira testi, ikili yontemlere uygulanmistir. Ilk olarak segilen iki yontemin bagil yiizde
sapma degerleri farki hesaplanmis ve sonrasinda test uygulanmigtir. Tablo 3’te sunulan Wilcoxon
isaretli sira testi sonuglarina gére NEH yontemi RS, EK, EB yontemlerine gore daha iyi performans
gostermektedir. NEH yonteminin literatiirde yer alan gegcmiste yapilan ¢aligmalardaki basarisi
bilinmektedir. Ozet olarak, hibrit akis tipi ¢izelgeleme probleminin ¢oziimiinde PSO algoritmasinin
farkli baslangi¢ yontemlerinin kullanilmasiyla elde edilen sonuglarin istatistiksel analizi, ele alinan
problem icin baslangic ¢oziimiinde NEH yonteminin kullaniminin algoritma performansina

etkisinin diger li¢ yontemden daha 6nemli dl¢iide iyi oldugunu dogrulamaktadir.
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Tablo 3: Wilcoxon Isaretli Sira Testi Sonuglar1

Test Edilen Yontemler p degerleri
RS-NEH 0.010
EK-NEH 0.001
EB-NEH 0.008

6. Sonug

Hibrit akis tipi diretim ortami giinimiizde farkli endiistrilerde yaygin olarak kullanilan bir
tretim yontemidir. Hibrit akis tipi iiretim ortaminda kaynaklarin etkili sekilde kullanilmasinda
cizelgeme faaliyetinin 6nemi oldukga fazladir. Bu caliymada, sira bagimli hazirlik siirelerinin
dikkate alindig: hibrit akis tipi iiretim ortaminin ¢izelgelenmesi problemi ele alinmistir. Ele alinan
cizelgeleme problemi kombinasyonel optimizasyon problemidir ve problemin NP-zor oldugu
bilinmektedir. Problemde toplam tamamlanma zamaninin en azlanmasi amaglanmistir. Bu amaci
gerceklegtirebilmek icin problemin ¢éziimiine PSO algoritmasi énerilmistir. Onerilen algoritmanin
baslangi¢ popiilasyonunun olusturulmasinda dort farkli yontem kullanilarak bu yontemlerin ¢6ziime
etkisi gozlemlenmistir. Algoritmada baslangi¢ ¢oziimleri olusturulurken literatiirde yaygin olarak
kullanilan baglangi¢ ¢6ziim olusturma yontemleri olan RS, EK, EB ve NEH yontemleri uygulanmustir.
Farkli boyutlarda problemler i¢in, 6nerilen baslangi¢c ¢6ziim olusturma ydntemlerinin sonuglari
karsilastirilmistir. Yontemlerin performansinin karsilagtirilmasinda ortalama bagil yiizde sapma
kullanilmistar.

Elde edilen ortalama bagil ylizde sapma degerlerine gore en uzun islem siiresi (EB) kurali en yiiksek
bagil sapmay1 elde eden yontemdir. En uzun islem siiresi (EB) kuralini azalan ortalama bagil sapma
degerleriyle takip eden yontemler en kisa islem siiresi (EK) kuraly, rasgele olusturma (RS) kurali ve
NEH4dir. Problem boyutlarina gore bagil yiizde sapma degerleri baslangi¢ poptilasyonu olusturma
da NEH sezgiselinin kullaniminin problem boyutu biiyliditkge artan performansi ve iyi ¢6ziime
yakinsamas1 gostermektedir. Rassal olarak olusturulan baslangi¢ popiilasyonunun, arama alaninda
farkli noktalara dogru yonelme egilimi problem boyutu kiigiikken rekabetgi bir yontem olabilirken,
problem boyutu biyiidiigiinden iyi ¢éziime yakinsanmasinda bagarii olmadigi goriilmiistiir.
Incelenen problem igin PSO algoritmasinin baglangic ¢6ziimiinde NEH sezgiseli kullaniminin
¢oziimiin giigliligiini etkiledigi istatistiksel olarak da dogrulanmuigtur.

Calismada gercek hayat uygulayicilarin farkli sektorlerde tercih ettigi hibrit akis tipi {retim
ortaminin ¢izelgelenmesi probleminin metasezgisel algoritma ile ¢6ziimii ele alinmistir. Farkli
biytikliikte is sayilari, agama sayilar1 ve her asamada yer alan paralel makine sayilarinin oldugu ve
makine hazirlik siirelerinin dikkate alindig1 farkli zor problem cesitleri olusturulmustur. Literatiirde
cizelgeleme problemlerinde tercih edilen PSO algoritmasi probleme uygulanmistir. Algoritmanin
performansini gelistirmek i¢in baslangi¢ ¢oziimiinde literatiirde baslangi¢ ¢6ziimii olusturmada
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kullanilan yontemler uyarlanmistir. Hibrit akis tipi gizelgeleme problemi ¢esidinin ¢oziimil i¢in
uygulanan PSO algoritmasinda baslangi¢ ¢6ziim olusturmada kullanilan yontemin ¢6ziim kalitesini
etkiledigi calismada yapilan deneysel ¢aligmalarla ortaya konmasi, PSO algoritmasinda baslangi¢
¢oztimlerinin belirli kisminin NEH kuralina gore olusturulmasmnin algoritmanin giigliliigiini
artirdig1 gézlemlenmesi galigmanin literatiire katkisidur.

Hibrit akis tipi gizelgeleme problemlerine ¢6ziim sunmada, PSO algoritmasinin baslangi¢ ¢6ziim
olusturulmasinda NEH sezgiselinin kullanimi algoritmanin uygulanmas: kolaylig1 ve iyi ¢oztime
ulagsmada oldukea giiclii bir yontem sunmasi nedeniyle ¢alisma aragtirmacilari, uygulayicilar1 bu
alanda galigmaya tegvik edecektir. Bundan sonraki ¢aligmalarda ayni problemin ¢oziimiine farkl
metasezgisel algoritmalar sunularak metasezgisel algoritmalarin performanslar1 karsilastirilabilir.
Ayni problem islerin gonderilme zamanlari, makine arizalari, bloklama sinirlamalari gibi durumlar
dikkate alinarak daha kompleks gercek hayat ¢izelgeleme problemi haline getirilerek cesitli
algoritmalarla ¢oziilebilir. Ayni problemin farkli metasezgisel algoritmalarla ¢éziimiinde, farkli
metasezgisel algoritmalarin baslangi¢ ¢oziimlerinin algoritma kalitesine etkisi incelenebilir.
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Abstract

Activity-based costing assigns overheads to products with convenient drivers and makes costs of products
visible on activitieslevel. Activity-based variance analysis approaches reveal variances on productand activity
level. Activity based costing and activitiybased variance analysis are tools for continuous improvement and
cost management. This study aims to apply activity-based costing and activity-based variance analysis in
food industry. First stage covers observation and data collection period. Implementation preiod starts with
activity-based budgeting process. Then, overheads assigned to products following activity-based costing
steps than using activity-based variance analysis approaches variances are calculated. Activity-based
costing implementation results provided evidence that overheads consist important part of food costs.
Activity-based variance analysis results revealed variances on activity and product level.
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Oz

Faaliyet tabanli maliyetleme genel tiretim giderlerini uygun dagitim olgiileri ile iiriinlere yiikleyerek,
triin maliyetlerinin faaliyetler diizeyinde goriiniir olmasini saglamaktadir. Faaliyet tabanli sapma analizi
yaklasimlari, sapmalar tirtinler ve faaliyetler diizeyinde ortaya koymaktadir. Faaliyet tabanli maliyetleme
ve faaliyet tabanli sapma analizi stirekli iyilestirme ve maliyet yonetimi i¢cin 6nemli araglardir. Bu ¢alismada
faaliyet tabanli maliyetleme ve faaliyet tabanli sapma analizinin yiyecek sektdriinde uygulanmasi
amaglanmaktadir. {lk asama gozlem ve veri toplama siireglerini kapsamaktadir. ikinci asama olan uygulama
donemi faaliyet tabanli biitceleme siireci ile baslamis sonrasinda faaliyet tabanli maliyetleme uygulama
adimlarin: takip ederek genel iiretim giderleri yiyeceklere yiiklenmis ve faaliyet tabanli sapma analizi
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yaklasimlari ile sapmalar hesaplanmustir. Faaliyet tabanli maliyetleme uygulama sonuglari, genel {iretim
giderlerinin yemek maliyetlerinin 6nemli bir kismini olusturdugunu gostermektedir. Faaliyet tabanli
sapma analizleri ise yemek ve faaliyet diizeyinde sapmalari ortaya koymustur.

Anahtar Kelimeler: Faaliyet tabanli maliyetleme, faaliyet tabanli sapma analizi, maliyet yonetimi

Jel Siniflamasi: M41, M10, M49

1. Introduction

Cost management, product pricing, continuous improvement and sustainability of productivity
are crucial processes for managers in global competitive business environment. Managers needs
accurate and detailed cost information for true decisions. While, overheads were minor cost factor,
direct labor and material expenses were main source of costs in the past (Cooper & Kaplan, 1988).
Traditional costing systems work well when direct costs consist major part of products. Today, direct
labor and direct material costs are lower compared the past, overheads consist important part of
product or service costs. Overheads are the black holes in traditional costing systems (Plowman,
2001). Traditional methods produce inaccurate and misleading (Gupta & Galloway, 2003) results
in the case of high overheads. Thus, traditional costing systems cannot effectively support decision
making (Goebel, Marshal & Locandar, 1990) and management process and may not answer todays
requirements. In this direction, ABC emerged from requirement of accurate cost information
(Cardos & Pete, 2011). ABC is beyond a product costing approach (Lere, 2000; Ozbayrak, Akgiin
& Tiirker, 2004). ABC described as promising decision support tool by Geri and Ronen (2005).
Improving decision-making structure and rational resource utilization of enterprises in relation to
new competition conditions is only possible with activity-based approach in costing. (Pazargeviren
& Sahin, 2013).

ABC is a costing method. But, ABC alone is not a golden key to open lock of efficiency. Variance
analysis is important tool as important as costing method to use resources effective and to support
continuous improvement. Variance analysis should be in compatible with costing management
systems. Activity-based variance analysis (ABVA) reveals variances based on products and activities

level and produce convenient data in ABC environment and supports ABC.

Geri & Ronen (2005) state that ABC method is convenient for service sector. Restaurants are a part
of service sector and labor-intensive. Competition is tough. Creating value is important. Restaurant
industry historically uses simple approaches to price menu items and, takes into consider just direct
food costs to calculate price of menu items. Labor costs consist important part of operating expenses.
Overhead expenses are around half of the restaurant costs and labor costs are important part of
total costs. Simple approaches, focusing on just food costs or variable costs for pricing may not
take into consider overhead and operating costs, such as, labor, utilities, energy, electricity, rent and
other fixed costs (Raab, Mayer & Shoemaker, 2009; Raab & Zembke, 2016). In this scope, applying
convenient costing method in a competitive environment is crucial for restaurant industry. Raab &
Zemke (2016) state that if product and resource consumption is not correlated with traditional cost
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allocation methods, ABC is convenient and food industry is a good sample for this approach. Moving
from these motivations aim of the study is to apply ABC and ABVA in food industry.

Plenty of studies conducted to implement ABC in different industries. In restaurant industry studies
are limited. These studies demonstrated feasibility and the importance of ABC for reliable and
convenient cost information and profitability analysis (Raab, 2003; Raab, Mayer & Ramdeen, 2005;
Raab, Shoemaker & Mayer, 2007; Annaraud, Raab & Schrock, 2008; Raab, Mayer & Shoemaker,
2009; Ben Hadj Salem-Mhamdia & Bejar Ghadhab, 2012; Linassi, Alberton & Marinho 2016). Study
one of the few studies implementing activitiy-based costing in the food industry. ABC is powerful
cost management method. But, effective cost management requires detailed and deeply analysis.
This makes necessary to take the analysis one step further. In this framework, ABVA comes to fore
front. In the food sector, there is no study as well as very limited numbers of studies implementing
activity-based variance analysis in the literature (Sar1, 2015). Study fills this gap and contributes to
literature by implementing activity-based costing and activity-based variance analysis together and
brings a new addition to cost management in food industry.

Study designed as follows: next section includes literature on ABC. The third section explained
ABVA approaches and calculations. Fourth section explains the implementation process, variance
calculations and reveals implementations results of ABC and ABVA in a self-service restaurant.
Results revealed that overheads consist important part of food costs. ABVA results revealed variances
activity and foods level.

2. Activity-Based Costing

ABC, created bases by George Staubus (1971) entered the literature in 1980’s with Harvard Business
School cases and articles (Kaplan & Anderson, 2003). ABC gained popularity and adopted by many
tirms from different industries in 1990’s and than (Stratton et al., 2009). ABC designed to produce
more accurate product cost information so that managers focus on the products and processes to
increase profitability (Cooper & Kaplan, 1988). Main concept is “activity”. Activity refers as any
separate task that causes cost to produce a product or service (Ittner, 1999).

Stratton et al. (2009) state that ABC is effective cost management and profitability measurement
method. According to Ozbayrak, Akgiin & Tiirker (2004) ABC makes costs visible and provides to
reveal how costs passed to products. ABC focuses on flows and processes (Gupta & Galloway, 2003).
In ABC, costs can not be explained just volume (Lere, 2000) or other artificial (Gupta & Galloway,
2003) volume-driven measures. Product or service costs arise from activity-specific measures, which
called activity cost driver, consumed by products or services during production process such as
processing time, number of transactions, units tested etc. Activity cost drivers take into consider
cause and effect relationship. In this framework, ABC uses realistic (Gupta & Galloway, 2003) and
more sophisticated approach to assign overheads to activities and products compared to traditional
methods (Cooper & Kaplan, 1988), which use volume-driven allocation bases (Cooper & Kaplan,
1992).
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ABC has an unique role to define value-added and non-value-added activities (Ittner, 1999) and to
increase productivity. But, as stated by Cooper and Kaplan (1991) decreasing resource consumption
is first round. Sustainability of ABC gains are based on balancing between resource consumption and

spending. (Cooper & Kaplan, 1991).

ABC includes some weaknesses. Cooper & Kaplan (1988) state that excess capacity should not be
charged to products. Although ABC subjected to debates among practitioners and academics, some
surveys and academic studies revealed, positive financial effect (Kennedy & Affleck-Grawes, 2001;

Cagmin & Bouwman, 2002), perceived importance and reliability of ABC (Statron et al., 2009).

Cooper & Kaplan (1988) stated that “simplistic approaches generate distorted product cost
information and we present an alternative approach as called ABC”. They explained why product
costs distorted and they explained ABC system designing process and documented how ABC
changes product profitability. After than studies implemented ABC and documented gains of ABC
in different industries from manufacturing to service. In studies for food industry, Raab (2003)
developed ABC model for restaurant in the USA and concluded that ABC is feasible for product
costing for restaurants. Model also, examined by Raab, Mayer & Ramdeen (2005) in Hong Kong
China. Similar to Raab (2003) findings confirmed that ABC is feasible for product costing. In addition
these studies, Raab Shoemaker & Mayer (2007) created an ABC model and applied in a restaurant.
Results revealed that ABC is convenient method to establish accurate cost information. Annaraud,
Raab & Schrock (2008) revealed that ABC is an important tool for cost and profitability analysis in a
quick service restaurant. Raab, Mayer & Shoemaker (2009) demonstrated that ABC-based approach
produces different cost information from traditional methods. Results confirmed that ABC may be
useful method in restaurant industry for cost management because of high labor costs and various
resource consumption. Ben Hadj Salem-Mhamdia & Bejar Ghadhab (2012) concluded that ABC is
a feasible method for product costing and ABC with value management improves decision making
process. Linassi, Alberton & Marinho (2016) examined ABC and menu engineering Findings
revealed that most menu items generate negative operating profit in ABC. Researchers stated that
results confirm previous research outcomes and menu engineering with ABC is effective tool than

alone menu engineering for restaurants.

3. Activity-Based Variance Analysis

Overhead variance analysis aims to reveal causes of variances and enables to evaluate performance
by comparing actual and planned costs (Horngren, Srikant & Rajan al., 2012). Traditional variance
analysis reveals just total variances. ABVA approaches emerged, owing to traditional variance
analysis remained incapable to reveal overhead variances in ABC environment. ABVA provides to
calculate variances on the basis of products, activities as being different from traditional variance
analysis approaches (Sar1 & Ulker, 2016). Sustainability of continuous improvement and efficiency
required dynamic approach, which contains efficiency analysis of activities and balancing resource
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consumption and spending. In this framework, ABVA is an important tool for continuous

improvement and cost management.

Activity-based variance calculations reveal more convenient an accurate result in ABC. According to
Mak and Roush (1994) activity based variance analysis is important for cost control in organizations

adopted ABC. ABC increases importance of activity based variance analysis for cost control.

Malcom (1991) emphasized that traditional standard cost approaches focus on labor-based cost
drivers and traditional variance analysis approaches are not useful, do not support productivity and
decrease usefulness of other accounting reports. According to Malcom (1991) cost-driver based
variable budget systems must gain importance. In this framework, Malcom (1991) focused on
price and quantity variances with activity-based flexible budget. Malcom (1991) price and quantity
variances reveal variances from variable cost perspective. Price variance is difference between actual
variable activity cost and flexible budget calculated based on actual cost driver. Quantity variance
is difference between flexible budget calculated based on actual cost driver and flexible budget

calculated based on standard quantity.

Price Variance = Actual Variable Activity Cost - Flexible Budget (Based on Actual Quantity of
Cost Driver)

Quantity Variance = Flexible Budget (Based on Actual - Quantity Flexible Budget (Based on Standard Quantity of
Of Cost Driver) Cost Driver)

Cooper & Kaplan (1992) state that the cost of supplied resources is fixed in short-run otherwise
quantity of used resources by activities may change based on output level. In this framework
measurement of difference between the cost of resources used to perform activities and the cost of
resources supplied is important indicator, which is called unused capacity. Unused capacity equals

the difference in costs between activity availability and activity usage (Cooper & Kaplan, 1992).
Unused Capacity Variance = Activity Availability - Activity Usage
Cost of Unused Activity = Cost of Activity Supplied - Cost of Activity Used

The calculation is similar to traditional volume variance but, there are significant differences. (Cooper
& Kaplan, 1992). While, traditional volume variance calculated on the basis of departments or fabric,
unused capacity is calculated for each activity (Mak & Roush, 1994). While volume variance reveals
non-value added costs, unused capacity reveals the improvements in reducing non-value added cost.
Thus, managers should modify demand for activity until unused capacity variance being equal to
traditional volume variance (Hansen, Mowen & Guan, 2009). Managers may use unused capacity
data to justify resource supply based on fluctuations on output level in the future. Resources and

spending may be balanced. Thus, resources can be used productively according to philosophy of
ABC.
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Cooper & Kaplan (1992) also suggest to comparison between actual and budgeted expenses (Cooper
& Kaplan, 1992) similar to traditional budget variance calculated for fixed overheads (Mak & Roush,
1994).

Budget Variance = Actual Activity Cost — Budgeted Activity Cost

Mak & Roush (1994) state that flexible budgets and variance analysis are important on cost control
and performance evaluation in ABC environment and ABC increases value of flexible budgets
and variance analysis. According to Mak & Roush (1994) separating fixed and variable cost in the
short-term is important for cost control and performance evaluation. In this framework, Mak &
Roush (1994) propose price and efficiency variances for variable activity costs and budget, capacity
variances for fixed activity costs.

Spending . )

C e . Flexible Budget (Variable Cost
(Price) = Actual Variable Costs - Based on Actual Quantity of Cost Driver )
Variance

Efficiency Flexible Budget (Variable Flexible Budget (Variable Cost Based
Variance = CostBased on Actual - on Standard Quantity of Cost Driver )
- Quantity of Cost Driver ) 4
Budget . Budgeted Fixed Cost (Based on
Variance = Actual Fixed Cost - Availability of Cost Driver)
Capacity Budgeted Actzv.zty Sp ending Budgeted Activity Usage (Based
Variance = (Based on Availability of - on Standard Quantity of Cost Driver)
- Cost Driver) 4

Budget variance reveals difference between actual and budgeted fixed activity costs similar to
the traditional budget variance. Capacity variance reveals non-value added cost of activity. Thus,
capacity variance provides important information to reduce non-value added costs in the long-run
(Mak & Roush, 1994).

According to Hansen & Mowen (2006) in activity management environment analysing variances
from fixed and variable cost perspective provides more detailed information to determine source of
variances. In this framework Hansen & Mowen (2006) suggest to calculate fixed and variable budget

variances.

Fixed

Budget = Variance Actual Fixed Cost - Budgeted Fixed Cost

Budgeted Variable Cost (Based

Variable Budget = Variance Actual Variable Cost - On Actual Quantity of Cost Driver)

As explained above there are several variances in the scope of ABVA. Several studies aimed to explain
and reveal the importance of ABVA approaches with hypothetical case studies (Ruhl, 1995; Ozbayrak,
Akgiin & Tiirker, 2004; Parlakkaya, 2004; Kren, 2008, Horngren, Srikant & Rajan, 2012). Sar1 (2015)
implemented ABC and used ABVA analysis approaches in a manufacturing company and analysed
the results on activity and product level.
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4. Implementation of Activity Based Costing and Activity-Based Variance Analysis In Food
Industry

Aim of the study is to implement ABC and ABVA in food industry. In this context, case study carried
out in a self-service restaurant. Restaurant menu includes 20 menu items comprising soups, main
foods, deserts and salads, which services on weekdays and Saturday.

Data were collected from restaurant owners workers, observations, case reports, accounting data and
standard receipts of menu items. January 2018 and February 2018 are observation periods, March
2018 is implementation period.

4.1. Implementation of Activity-Based Costing

Products are output of activities. According to ABC products consume activities, activities consume
resources. Following this cycle, ABC aims to assign cost of resources via resource drivers to activities
and cost of activities to products via activity drivers to calculate the most convenient product cost.

ABC process starts with identifying activities. In this framework in the first step, identified activities
based on observations and interviews. Table 1 shows determined activities in the restaurant.

Table 1: Self-Service Restaurant Activities

Preparation
Cooking
Order and Dish Assembly
Payment
Cleaning Table
Washing
Service

Kitchen General

Study reveals indirect labor resource cost allocation to service activity, allocation cost of service
activity cost pool to foods and ABVA calculations for a main food (forest kebab) and a desert
(pumpkin desert).

Second step is to assign the resource costs to activities and forming activity cost pools via cost drivers
but, beginning of this process should be determined overheads. Restaurant overheads are labor cost,
rent, depreciation, natural gas, electricity, water, business material and heating. Indirect labor costs
contains salaries of workers (1 kitchen staff, 5 restaurant staffs, 1 case staff, 1 dish assembly staff).
Business material contains cleaning materials used for washing and cleaning activities. Overheads
determined as monthly.
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The most important point at this stage is to identify the most convenient resource drivers consumed

by activities. Table shows resource and identified resource drivers.

Table 2: Resources and Resource Drivers

Resource Resource Driver

Indirect Labor Indirect Labor Hour (Hour)
Rent Area (m?)

Depreciation Depreciation Amount (TRY)
Natural Gas Consumption (m?)
Electricity Consumption (Kwh)

Water Utilization Rate(%)

Business Material Utilization Rate (%)

Heating Area (m?)

At the beginning of third step resource drivers, resource allocation rates calculated. Then, determined
cost driver consumption of each activity and assigned costs to activities via resource drivers and
formed activity cost pools. Activity cost driver consumptions determined based on observations and
face to face negotiations. Table 3 shows calculation of resource allocation rate for indirect labor cost.

Table 4 shows allocation of indirect labor cost to service activity cost pool.

Table 3: Resource Allocation Rate

Resource Cost Total Resource Resource Allocation Rate
Resource Resource Driver (TRY) Driver (Hour) (TRY/Hour)
(A) (B) (A/B)
Indirect Labor ~ ndirect Labor 16.250 1300 12.50

Hour

Table 4: Allocation of Indirect Labor Resource Cost To Service Activity

. Resource Cost Of Activity Cost Pool
.. Resource Driver . .
Activity Activity Cost Consumption (Hour) Allocation Rate For Indirect Labor Cost
Driver A) (TRY/Hour) (TRY)
(B) (AXB)
Service Service Time 364 12,50 4.550

Indirect labor cost of service activity cost pool is 4.550 TRY. In similar approach other resource costs
assigned to service activity. Total cost of service activity cost pool is 13.894,65 TRY. In the next step

determined activity cost drivers and activity cost driver consumption of each cost object by taking
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into consider cause and effect relationship in accordance with to logic of ABC. Table 5 shows activity

cost drivers used to assign cost of activities to costs object from cost pools.

Table 5: Activities and Activity Cost Drivers

Activity Activity Driver

Preparation Preparation Time (Minute)

Cooking Cooking Time (Minute)

Order and Dish Assembly Order and Dish Assembly Time (Minute)
Payment Payment Time (Minute)

Cleaning Table Cleaning Time (Minute)

Washing Cleaning Time (Minute)

Service Service Time (Minute)

Kitchen General

Preparation Time + Cooking Time (Minute)

In the next step, allocation rates were calculated to assign cost of activity cost pools to cost objects.
Then, total overhead of each cost object was calculated. Following, unit overhead of each cost object
was calculated. Activities and activity cost driver consumptions of each cost object were determined
by face to face negotiations and observations. Table 6 shows calculation of service activity cost pool
allocation rate.

Table 6: Activity Cost Pool Allocation Rate

Cost Of Activity ~ Total Activity Driver Alll‘:ct:l‘t,il(t))r’l(l':{:sttelzfl)fl){lY /
Activity Cost Pool  Activity Cost Driver Cost Pool (TRY) (Minute) Min)
() (B) By
Service Service Time 13.894,65 107.549 0,1292

After calculation of allocation rates, unit overheads were calculated. Table 7 shows calculation of unit

overhead rates.

Table 7: Indirect Labor Cost Unit Overhead Rate

Activity Cost Driver

Consumption Allocation Rate  Total Overhead Production Unit Overhead Rate
Cost Object (Minult’e) (TRY/Min.) (TRY) Amount (Unit) (TRY/Unit)
(A) (B) C(AXB) (D) (C/D)
Forest Kebab 5.940 0,1292 767,45 660 1,1628
Pumpking 3.500 0,1292 452,20 700 0,6446
Desert

Forest Kebap Cost Driver Consumption = 9 min./unit x 660 unit = 5940 min.
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Pumpkin Desert Cost Driver Consumption = 5 min./unit x 700 unit = 3500 min.

Figure 1 shows the implementation process of ABC. Finally, unit costs were calculated. Table 8 shows
unit direct costs, overheads and total unit cost of foods.
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Figure 1: Activity-Based Costing Process

Table 8: Unit Costs of Foods

Cost Item For::;tRlie)bab Pumpkin Desert (TRY)
Direct Material 6,24 3,87
Direct Labor 0,71 0,50
Overhead 4,10 3,33
Unit Cost 11,05 7,70

4.2. Implementation of Activity-based Budgeting

ABVA requires activity-based budgeting (ABB). ABB is reverse process of ABC. ABB process
starts with sales budget based on demand forecast. The second step is to define budgeted activity
consumption amount of each cost object. Third step is to define resource consumption amount and
resource cost of each activity. Table 9 shows sales forecast and calculation of budgeted indirect labor
costs of cost objects.
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Table 9: Sales Forecasts and Service Activity Budgeted Indirect Labor Cost

Budgeted  Budgeted Unit  Budgeted Utility Rate*  Indirect Labor Budgeted

Cost Object  Production  Service Time Activity (%) Cost (TRY) Indirect Labor
(Unit) (Minute) Driver (C) (D) Cost (TRY)
(A) (B) (Minute) (CXD)
(AXB)
Forest Kebab 640 9 5760 5,35 4.550 243,43
Pg;i 12“ 750 5 3750 3,48 4.550 158,34
Other 10.960 98.180 91,17 4.550 4,148,23
Total 12.360 107.690 100 4.550 4.550

*Utility Rate Calculated by dividing total budgeted activity driver to budgeted activity driver.

Table 10 shows budgeted resource costs calculated based on budgeted production of forest kebap and

pumpkin desert.

Table 10: Service Activity Budgeted Resource Costs (TRY)

Food

R TOTAL

esource Forest Kebab Pumpkin Desert Other (TRY)

(TRY (TRY) (TRY)
Indirect Labor 243,43 158,34 4.148,23 4.550
Rent 421,21 274,22 7.179,57 7.875
Depreciation 47,71 31,06 813,23 892
Electricity 15,12 9,85 257,77 282,74
Heating 14,74 9,60 251,29 275,63
Total 742,21 483,07 12.650,09 13.875,37

Table 11 shows calculation of service activity budgeted cost pool allocation rate. Allocation rate used

to calculate budgeted food unit overhead rate and also, activity based variance calculations requires

budgeted allocation rates.

Table 11: Budgeted Activity Cost Pool Allocation Rate

.. Activity Cost Pool
Activity Cost Activity Cost Acti]?\’fliltdgétoes(: g::;; ((')I‘fRY) Tg?:ﬁ;ig::e&ﬁ;z:gy Budgeted Allocation
Pool Driver ¥ Rate (TRY/Min.)
(A) (B)
(©)
Service Service Time 13.87.37 107.690 0,1288
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Table 12 shows budgeted unit overhead rate for forest kebab and pumpkin desert.

Table 12: Budgeted Unit Overhead Rate

Activity Cost Driver  Allocation Rate  Total Overhead Production Unit Overhead
Cost Object ~ Consumption (Min.)  (TRY/Min.) (TRY) Amount (Unit)  Rate (TRY/Unit)
(A) (B) (© (D) (C/D)
Forest Kebab 5760 0,1288 742,1499 640 1,1596
Pumpking 3750 0,1288 483,1705 750 0,642
Desert

Forest Kebap Cost Driver Consumption = 9 min./unit x 660 unit = 5940 min.
Pumpkin Desert Cost Driver Consumption = 5 min./unit x 700 unit = 3500 min.

Table 13 shows unit budgeted food costs.

Table 13: Budgeted Food Costs

Cost Item Forest Kebab (TRY) Pumpkin Desert (TRY)
Direct Material 6,10 3,88
Direct Labor 0,80 0,46
Overhead 4,10 3,25
Unit Cost 11,00 7,79

ABVA requires variable and fixed cost allocation rate of each activity. Therefore, variable and fixed
costs were determined for each activity and variable and fixed cost allocation rates were calculated.
Table 14 shows variable and fixed resource costs and overhead rates of service activity.

Table 14: Service Activity Actual and Budgeted Variable and Fixed Costs, Allocation Rates

ACTUAL BUDGETED
Resource Variable Resource Fixed Resource ~ Variable Resource  Fixed Resource
Cost Cost Cost Cost
Indirect Labor - 4550 - 4550
Rent (TRY) - 7875 - 7875
Depreciation (TRY) - 892 - 892
Electricity (TRY) 278,95 - 282,74 -
Heating (TRY) 299,25 - 275,63 -
Total (TRY) 578,20 13.317 558,37 13.317
Total Activity Driver (Min.) 107.549 107.549 107.690 107.690
Allocation Rate (TRY/Min.) 0,0054 0,1238 0,0052 0,1237
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4.3. Implementation of Activity-Based Variance Analysis

In the scope of ABVA budget, unused capacity, price, quantity, fixed budget, variable budget,
spending, efficiency, budget and capacity variances were calculated.

Table 15 shows calculation of budget and unused capacity variances. While budgeted activity cost is
lower than actual activity cost for forest kebab, it is reverse for pumpkin desert. Variance is favorable
for pumpkin desert, unfavorable for forest kebab. Favorable variance on pumpkin desert arises
from being lower of actual output level than budgeted output level (see table 7 and 12). Otherwise,
increased output level caused the increase on actual activity cost of forest kebab.

Unused capacity variance is favorable for forest kebap. Favorable variance reveals that all available
resources are used. Because of decreasing output level compared to budgeted level, variance is
unfavorable on pumpkin desert. Unfavorable variance refers that available resources not used fully

on pumpkin desert.

Table 15: Budget Variance and Unused Capacity Variance

BUDGET VARIANCE UNUSED CAPACITY VARIANCE
Actual
Budgeted Actual
Cost of ndsete Budgeted Cost Budgeted o Used Unused
. Cost of Budget L. 0s . .
Cost Activity .. . Cost of Activity ~ Overhead . Capacity ~ Capacity
i Activity Cost ~ Variance . Driver .
Object Cost Pool (TRY)  (TRY)(A-B) Object Cost Pool Rate (TRY) (Minute) (TRY) Variance
00! - inute
Pool (TRY) (TTRY) (B) (C) (E=CXD) (TRY) (B-E)
(B) (D)
(A)
Forest Forest
767,41 742,15 25,26 742,15 0,13 5940 765,34 -23,19
Kebab Kebab
Pumpkin Pumpkin
452,18 483,17 -30,99 483,17 0,13 3500 450,96 32,21
Desert Desert

Table 16 shows price and quantity variances. Price variance is unfavorable on both foods. Unfavorable
variances arise from being higher of actual source cost than budgeted costs (see table 7 and 12).
Quantity variance is unfavorable on forest kebab. Unfavorable variance results from difference
between actual cost driver and standard cost driver (see table 7).

Table 16: Price and Quantity Variances.

Price Variance
Actual Flexible
Variable Actual Budgeted Budget (Based Price
Cost Cost Actual Cost ~ Variable  Variable Cost  Actual Cost On Actual Variance
Object  Allocation Driver  Activity Cost Allocation Driver Quantity of (TRY) (F-
Rate (TRY/ (Minute) (D) (TRY) Rate (TRY/  (Minute) (D)  Cost Driver) H)
Min.) (E) F(EXD) Min.) (G) (TRY)
: H=(GXD)
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Forest 0,0054 5940 32,08 0,0052 5940 30,89 1,19
Kebab
Pumpkin o 154 3500 18,90 0,0052 3500 18,20 0,70
Desert
Quantity Variance
Ii;::?:l:ed Flexible Budgeted Bu(f lZfl(I]);Zsed Quanti
Actual Cost Budget  Variable Cost Standard Cost 5 \ ty
Cost Cost . . . i on Standard  Variance
. . Driver (Based on Allocation  Driver (Min) )
Object Allocation . Quantity Of (TRY)
(Min) (D)  Actual (TRY) Rate (TRY/ I :
Rate (TRY/ H=(GXD) Min) (G) Cost Driver) (H-)
Min.) (G) - ‘ (TRY) J=(GXI)
Forest 0,0052 5940 30,89 0,0052 5280 27,46 343
Kebab
Pumpkin ) 0o 3500 18,20 0,0052 3500 18,20 0,00
Desert

Forest Kebab Standard cost driver assumed 5280 min. (8 min. unit x 660 Unit)
Pumpkin Desert. Standard cost driver assumed 3500 min. (5 min unit x 700 Unit)

Table 17 shows fixed and variable budget variances. Fixed budget variance is unfavorable on forest
kebab. Actual fixed cost allocation rate and actual cost driver is higher than budgeted fixed cost
allocation rate and budgeted cost driver. Thus, actual fixed activity cost exceeds budgeted fixed
activity cost. On pumpkin desert, budgeted cost driver is higher than actual cost driver because of
decreasing output level compared to budgeted. Also, budgeted fixed cost allocation rate is less than

actual cost allocation rate. Thus, variance is favorable on pumpkin desert.

Table 17: Fixed Budget and Variable Budget Variances.

Fixed Budget Variance
Budgeted
Actual ) )
Fixed Cost  Actual Cost ACt.u E,ﬂ B Fixed C.OSt Budgeted ‘Budgete.:d. Fixed Budget
Cost . . Activity Cost  Allocation . Fixed Activity .
Object Allocation Driver (TRY) Rate (TRY/ Cost Driver Cost (TRY) Variance
Rat.e (TRY/  (Min) (D) L=(KXD) Min.) (Min.) (N) O=(MXN) (TRY) (L-O)
Min.) (K)
M)
Forest 0,1238 5940 735,37 0,1237 5760 712,51 22,86
Kebab
Pumpkin o 123 3500 433,30 0,1237 3750 463,88 30,58
Desert
Variable Budget Variance
Flexible
Acfual Actual Budgeted Budget (Based  Variable
Variable . Variable
Actual Cost ~ Variable Actual Cost ~ on Actual Budget
Cost Cost . . . Cost . . . .
j . Driver Activity . Driver (Min.) Quantity Variance
Object  Allocation . Allocation
(Min.) (D) ~ Cost (TRY) (D) Of Cost (TRY)
Rate (TRY/ Rate (TRY/ )
Min.) (E) P=(EXD) Min) (G) Driver) (TRY) (P-H)
in. in. H=(GXD)
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Forest
Kebab

Pumpkin

Desert

0,0054

0,0054

5940

3500

32,08

18,90

0,0052

0,0052

5940

3500

30,89

18,20

1,19

0,70

Table 18 shows spending, efficiency variances. Budgeted variable cost allocation rate is less than

actual variable cost allocation rate. Thus, actual variable activity cost exceeds flexible budget. As a

result spending variance is unfavorable for both foods.

Actual activity cost driver usage exceeds standard activitiy cost driver usage on forest kebab. Thus,

efficiency variance is unfavorable.

Table 18: Spending, Efficiency, Budget and Capacity Variances.

Spending (Price) Variance

Actual Flexible
Variable Actual Budgeted Budget (Based
Cost Cost Actual Cost | Variable | Variable Cost | Actual Cost on Actual Spending
Obiect | Allocation Driver Activity Cost | Allocation | Driver (Min.) Quantity Variance
J Rate (TRy) | Min) (D) | (TRY) Rate (TRY/ (D) OfCost | (TRY) (P-H)
Min.) (E) P=(EXD) Min.) (G) Driver (TRY)
: H=(GXD)
Forest 1 4054 5940 32,08 0,0052 5940 30,89 1,19
Kebab
Pumpkin
0,0054 3500 18,90 0,0052 3500 18,20 0,70
Desert
Efficiency Variance
Flexible
Vackable (b | Budeted Badget (Bucd
Actual Cost Variable Cost | Standard uae Efficiency
Cost Cost ) on Actual ) ; on Standard .
Object | Allocation Driver Quantity of Allocation | Cost Driver Quantity Of Variance
i in) ]
Rate (TRY/ (Min.) (D) Cost Driver) R;[tii ()ri}é%/ (Min) ) Cost Driver) (TRY) (H-J)
Min.) (G) (TRY) ' (TRY) J=(GXI)
H=(GXD)
Forest 1 5052 5940 30,89 0,0052 5280 27,46 3,43
Kebab
Pumpkin | 505 3500 18,20 0,0052 3500 18,20 0,00
Desert

Table 19 shows budget and capacity variances. Actual output level is higher than budgeted output

level on forest kebab (see table 7). Thus, service activity budgeted fixed cost is less than actual fixed

cost. Therefore, budget variance is unfavorable on forest kebap. Budgeted output level is higher than

actual output level on pumpkin desert (see table 12). Thus, budged variance is favorable.

Capacity variance is unfavorable for two foods Capacity variance is a indicator for non-value added

costs. In this framework, unfavorable variance refers availability of non-value added costs. In other
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words variance revealed that available capacity is not being fully used. This may lead to decrease in

activity capacity in the long-run.

Table 19: Budget and Capacity Variance

Budget Variance
Actual . Budgeted
Fixed Cost Actual ACt,u a_ll Fixed Fixedg Cost  Budgeted .Budget?d' Budget
. . Cost Activity Cost . Fixed Activity .

Cost Object  Allocation Driver (TRY) Allocation Cost Cost (TRY) Variance

Rate (TRY/ (Min) (D) L=(KXD) Rate (TRY/  Driver (N) Q=(M-N) (TRY) (L-Q)

Min.) (K) ' Min.) (M)
Forest Kebab 0,1238 5940 735,37 0,1237 5760 712,51 22,86
Pumpkin 0,1238 3500 433,30 0,1237 3750 463,88 130,58
Desert
Capacity Variance
Flexible
Budgeted Budgeted Budgeted Budget

Fixed Cost Bugii:ed Fixed Fixed Cost Stt;:i;rd (Based on Capacity
Cost Object  Allocation Driver Activity Cost ~ Allocation Driver Standard Variance

Rate (TRY/ (Min.) (N) (TRY) Rate (TRY/ (Min,) (1) Quantity Of  (TRY) (Q-R)

Min.) (M) ' Q=(M-N) Min.) (M) ' Cost Driver)

(TRY) R(MXI)
Forest Kebab 0,1237 5760 712,51 0,1237 5280 653,14 59,38
Pumpkin 0,1237 3750 463,88 0,1237 3500 432,95 30,93
Desert

Results revealed that variances are quite low. Price variance (Malcom, 1991), spending variances
(Mak and Roush, 1994) and variable budget variances (Hansen and Mowen, 2006) generated similar
results. Also, efficiency variance (Mak and Roush, 1994) and quantity variance (Malcom, 1991)

results are equal. Because, calculations based on similar approaches.

5. Conclusion

Costing method is crucial to calculate true product cost especially in companies producing multiple
products, labor-intensive and having high overhead. ABC assigns overheads to products via activity
cost drivers, which are more convenient metrics determined within cause and effect relationship.
Thus, ABC provides more accurate cost information compared to traditional costing methods. In this
framework, ABC supports effective cost management and decision process and efticiency analysis
with true and convenient data and encourages continuous improvement. Also, variance analysis is
important process on cost management. Variance results should reveal variances for each activity
and each cost object in activity based management environment. ABVA is compatible with logic of

ABC and contribute to effective cost management in short and long term in ABC environment.
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Study aims to implement ABC and ABVA in food industry. Overheads assigned to foods by using
ABC method. Results revealed that overheads consist important part of food costs as mentioned
before this characteristic shows that food industry is good candidate to apply ABC. ABC provides
to understand root casuses of costs and efficiency analysis. Also, details provide to better control
overheads to eliminate waste without decreasing service quality and to focus on creating more value.
Also results provide to make profitability analysis for each food.

Variances are indicator for managers to adjust capacity and manage source of business productively.
ABVA results revealed variances on activity and cost object level. Results indicated that variances
resulted from dominantly difference between actual and forecasted output level. This difference
caused to increase or decrease on activity level and affected to resource consumption and resource
costs.

Study makes contribution literature on ABC and cost management in food industry. Study targets a
self-service restaurant. Number and amount of overheads, activities, cost objects, may be differ from
restaurant to restaurant. Thus, results cannot be generalize. This is limitation of the study.
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