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Isletme Béliimii

Bu makalede once isletmelerin toplumsal sorumluluguna iligkin gelisimin ana hatlar1 6zetlendikten sonra,
Tiirkiye’de isletmelerin toplumsal sorumlulugu konusundaki gelismeler ve akademik c¢evrelerde yapilan bazi
arastirmalarin bulgulart degerlendirilecektir. Son boliimde ise, toplumsal sorumluluk olgusu ve uygulamasindaki
bazi sorunlar tartisilacaktir.

A REVIEW OF THE STUDIES IN THE TURKISH ACADEMIA ON SOCIAL RESPONSIBILITY OF
FIRMS

The article first tries to summarize the emergence and trends in the so called social responsibility of business, and
the situation in the Turkish context focusing on some of the findings of the research carried out in the Turkish
academia. In the final section, some of the conceptual and practical problems involved in social responsibility are
briefly discussed.



GIRIS

Gilinimizde  ozellikle  gelismis  ilkelerdeki
isletmeler kararlarin1 alirken ve/veya faaliyetlerini
yiiriitirken bunlarin  insani, toplumsal ve ahlaki

boyutlarint gézardi edemez hale gelmislerdir.

Isletmelerin toplumsal (sosyal) sorumlulugu son
ceyrek yiizyilda artan bir sekilde akademisyenlerin ve
yoneticilerin ilgisini ¢eken ve {izerinde yogunlasilan bir
konu olmustur.

Toplumsal sorumluluk en genis anlami ile
isletmelerin ~ ekonomik  amaglarin  ve  yasal
zorunluluklarin 6tesinde uzun vadede daha iyi-saglikli
bir toplum igin sorumluluklar istlenmesidir. Bu
bakimdan da isletmelerin mal-hizmet sunumu siirecinde
topluma ve paydaslara (miisteriler, ¢alisanlar, ortaklar-
yatirimeilar, tedarikgiler, dagitimeilar, yerel kuruluslar,
ilgili kamu kuruluslar, ilgili sivil toplum kuruluslari,
medya kuruluslari) olumsuz bir etkide bulunmamasi,
aksine topluma ve paydaslara yarar saglamasi ve
beklentilerine cevap vermesi gerekmektedir. Zira,
isletmeler ekonomik birimler olduklari kadar sosyal
birimlerdir ve toplumdaki kisi ve gruplar ile etkilesim
halindedirler. (1950’lere kadar klasik isletmecilik
Ogretisi isletmeleri kapali-sistemler olarak gérmekte ve
Oornegin sadece fabrika ortaminda ya da {iretim
siirecindeki degiskenlere odaklanmakta idi. Agik-sistem

yaklasgiminin  agirlk  kazanmasi ile isletmeler
gevreleriyle etkilesim halindeki olusumlar olarak
incelenmeye baglandi. Bir bakima, biraz sonra

deginilecek, “paydas” kurammin Onciisii agik-sistem
yaklagimi olmustur.)

Diger bir degisle, bir isletme karar verirken-eyleme
gecerken bunun paydaglara etkisini de diisiinmeli ve
g6zoniine almalidir. Paydas, isletmenin
basarisindan/basarisizligindan etkilenen ve/veya
basarisini-basarisizligini etkileyen kisi ve gruplar olarak
tanimlanabilir (Freeman, 1984).

1.PAYDAS KAVRAMI, TOPLUMSAL SORUM-
LULUK ve ABD TECRUBESI

Toplumsal sorumlulugun 6zii olan paydas kavrami
ozellikle 1980’1 yillarda gelismis {ilkelerde taraftar
bulmus (Elias ve Dees, 1997) ve isletmelerin paydaslara
yonelik iliskileri ve sorumluluklar1 giindemdeki temel
konular olmustur. Bu konulardan bazilart I¢-Dis
Paydaslar (6rnegin ¢alisanlar-miisteriler); Birincil-
Ikincil Paydaslar (6rnegin hissedarlar-baski gruplari);
Gigli-Daha Az Giiclii Paydaslar (Etkili-Daha Az Etkili)
(6rnegin medya-iiniversiteler); Paydaslar ile iligkiler ve
iliskilerin yonetimi olmustur (Freeman, 1984; Carroll,
1995; Donaldson ve Preston, 1995; Mitchell, 1997;
Harrison ve St. John, 1992).

Belirtmek gerekir ki, toplumsal sorumluluk
konusunda farkli ve aykir1 goriisler de vardir. Karsi
gOriigiin en 6nemli ismi Friedman olup, isletmelerin ve
yoneticilerinin  yegane sorumlulugunun ortaklara-
hissedarlara yonelik olarak kar etmek oldugunu
savunmug, bunun Otesindeki girisimlerin daha da
stkintili  iktisadi, siyasi ve toplumsal sorunlara yol
acacagimi ileri siirmiistiir (Friedman, 1970). Toplumsal
sorumluluk i¢in yapilan harcamalarin hissedarlarin bir
nevi vergilendirilmesi oldugunu, toplumsal
sorumlulugun sirketlerin degil, devletin ve kamunun isi
oldugunu ve ayrica is diinyasmnin bu konuda yetki
boyutundan da Gte beceri sahibi de olmadigi ve sonug
olarak demokratik sisteme aykir1 oldugu savlarn
Friedman ve yandaglarinin temel kars1 ¢ikislarini tegkil
etmistir.

Ancak giliniimiizde 6zellikle gelismis tilkelerde artik
isletmelerin toplumsal sorumlulugu olup olmadig: degil,
bunlarin en etkin bir bigimde nasil yerine getirecegi

tartigilmaktadir. Hatta gerek akademik gerekse
uygulama alaninda, isletmelerin toplumsal
sorumlulugunun  asir1 __ “popiiler”  oldugu  bile
sOylenebilir.

Kuruluslar, isletmeler artik bilangolari, karlar1 gibi
sadece mali sermayeleri ile degil, toplumsal duyarliligs,
sosyal performansi, sorumluluk {istlenmesi ile
degerlendirilir hale gelmislerdir. Bir tiir “ahlak
sermayesi”’ s6z konusu olmustur (Berkman, 2000;
Berkman, 2001).

Isletmeler ve  yoneticiler
sorumluluklar ve dogrular” su
beklentilerde goriilmektedir:

. Cevreyi kirletmemekten o6te cevreye
saygili olma (6rnegin naylon ve plastikten uzaklagmak,
kagit paket kullanmak, c¢evreyi agaglandirma-
giizellestirme kampanyalar1 diizenlemek)

. Dogal kaynaklara ve canlilara zarar
vermemek (0rnegin hayvanlar iizerinde test yapmamak)

. Tiiketicinin kosulsuz tatmini (8rnegin,
garanti siiresi, sartlari, satig sonrasi hizmet bakimindan
kandirict olmamak)

. Pazarlama ve reklamlarda
olmamak, ¢cocuklara yonelik reklam yapmamak

. Calisanlarma  adil ~ davranmak  ve
kariyerlerini gelistirmelerine yardime1 olmak

. Calisanlariin aile hayatina saygili ve
yardimer olmak (6rnegin evlilik sorunlart igin rehberlik
hizmeti saglamak, anaokulu agmak)

. Caligsanlarinin sagligi i¢in dnlemler almak,
(6rnegin  sigara birakma ve saglikli  beslenme
kampanyalar1  diizenlemek, stresle basetme gibi
konularda psikolojik danigsmanlik hizmetleri vermek)

. Liyakat ilkesini kesinlikle uygulamak ve
kayirma ve torpile firsat vermemek
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. Cinsiyet ayirimeiligina karst duyarli olmak

. Toplumsal sorunlara duyarli olmak ve
¢Oziimii i¢in katkida bulunmak (6rnegin aile i¢i siddet
ile micadele, Ozirliilere/engellilere destek olma,
gencglere beceriler kazandirilmasi, egitim kurumlarina
arag-gereg ve burs saglanmasi)

. Kiiltiir ve sanat faaliyetlerini destekleyerek
toplumsal yasami zenginlestirmek (6rnegin miizelere
destek saglanmasi)

. Amatdr sporlara ya da cocuklarin spora
yonlenmesine sponsorluk yapmak
. Yesil alanlar, parklar yaparak toplumun

fiziki altyapisini zenginlestirmek.

Bu olusumu daha iyi anlamak ve saglikla
degerlendirmek icin ABD’deki gelisimini kisaca
incelemek  gerekmektedir. 1960 ve 1970’lerde
cevrecilik, tiiketici haklari, kadin haklari, ayrimeilik ile
miicadele, is cevrelerine giivensizlik egilimi ve sivil
toplum kuruluglarinin giiclenmesi onemli gelismeler
olmustur. Ornegin tiiketicilerin farkindalik ve duyarhilik
diizeyleri yiikselmis; miisteri gruplart bilingli, giiclii, ve
nazli duruma gelmis; ¢evreci kuruluslar isletmelerin bir
anlamda “belalis1” olmus; sivil toplum kuruluslar1 ve
medya isletmelerin topluma ne katkida bulunduklarinin
hesabmi sormaya baslamis; ¢alisanlarin egitim diizeyi
ve beklentileri yiikselmis, devletin g¢esitli konularda
denetleme-diizeltme girisimleri artmistir.

Ozetle, yukarida belirtilen kisi ve gruplar isletmeler
tizerinde etkili olmus ve sosyal sorumluluk gostermeyen
ya da ahlaka aykiri davrandigina inanilan firmalar
bunun bedelini dédemek zorunda kalmistir. Ozellikle
biiyiik sirketler kisa zamanda durumun ciddiyetini
kavrayarak, duyarsizhgm maliyetini gOrmiis ve
duyarlilik  gosterip,  “proaktif”  bir  yaklasim
benimsemeyi taktik olarak tercih etmislerdir (daha
ayrmtili bilgi i¢in bkz. Ferrel ve Fraedrich 1994:7-10).
Bu siire¢ iginde toplumsal sorumluluk ve yiikiimliilik
smirlar1 ve kapsami daha da artmus, hatta bazi
kuruluslarda toplumsal sorumlulugun
“kurumsallagmasi” bile ger¢eklesmistir.

2. TURKIYE’DE DURUM

Tiirkiye’de ise bu gelismeler daha yavas, seyrek ve
ciliz olmustur, ¢iinkii ABD’deki gibi kuvvetli bir dig
baski heniiz tam harekete gegmemistir. Ote yandan, Kog
ve Sabanci gibi az sayidaki biiyiik ve koklii kuruluglar
ozellikle “hayirseverlik” anlayis1 iginde, toplumsal
sorumluluk konusunun ¢ok konusulmadigi donemlerde
bile, Ogrenci yurtlar1 ve okullar yaptirmiglardir.
(“Hayirseverlik” olgusu i¢in bkz. Bay ve Kiiskii, 2006)

Son on yilda ise daha ziyade baz1 biiyiik sirketlerin-
kuruluslarin, bir bakima Toplam Kalite Yonetimi’nde
oldugu gibi, batidaki “moda”ya uymak ve yenilik¢i

goriinim esprisinde attiklar1 adimlar ile toplumsal
sorumluluk iceren projeler gogalmistir. Nitekim, kurum
imaj1 ile sorumlu yaklasim arasinda yakin bir iligki
tespit edilmistir (Tak, 2002: 96). Toplumsal sorumluluk
ornekleri isletmelerin biiyiikliigii, tirlin tiirii, pazarlama
yontemleri ve rekabet durumuna bagli olarak
degismektedir. Isletme sosyal performansi ile isletme
biiyiikliigii arasinda yakin iligki vardir (Kildokum, 2004;
Bay ve Kiiskii, 2006) Ornegin ISO 9000 gibi belgelere
sahip sirketler ¢evreye daha 6zen gostermekte, sanata ve
spora katkida bulunmaktadir (Uzungarsili ve digerleri,
2000, 21). Tiirk bankalarmmin ise c¢ogunluklu olarak
kiiltiirel ve sanatsal etkinlikleri destekledikleri, ancak
cevre, egitim ve saglik alanlarinda da etkili olmalar
gerektigi ileri siirlilmistiir (Dalyan ve Gokbel, 2005,
99). Ote yandan bunlarin bir béliimiiniin salt “imaj”
gelistirme cabasi ya da kaygisi olarak kaldig: da elestiri
konusu olmustur (Garih, 1998, 39). Bir bakima
“igletmelerin amacinin hala kar makzimizasyonu
iizerinde yogunlastig1” soylenebilir (Alpay ve digerleri,
2002, 82).

Popiiler isletme-iktisat yayinlarindan “Capital”’de
yer alan haberler-yorumlar da Tirk is diinyasindaki
durumu bir 6l¢iide yansitabilir. Capital’in sayilarina
bakildiginda 2000 yilinda Tiirkiye’nin En Begenilen
Sirketleri ile baglayan “itibar” siralamasi 2004 yilinda
sorumluluk boyutunu vurgulayarak Tiirkiye’nin En
Sorumlu Sirketleri siralamasina ge¢mistir. Daha 6nceki
sayllarda Ahlakli Rekabet Donemi Basliyor — Mayis
1995; Levi’s’in Sosyal Yiizii — Agustos 1996;
KALDER-TUSIAD Kalite Odiilii — Temmuz 1998 gibi
bagliklarla bazi haberler-yorumlar yer almakla birlikte
ozellikle son iki-iic yilda toplumsal sorumluluk
vurgulanmaya baslanmstir.

Tiirkiye’deki akademik cevrelerde ise yine 6zellikle
son on yilda hayli yogunlasilan bir konu olmustur'.

Tiirkiye’deki ilk 500 biiyilik sirketin
yoneticilerinden Srneklem alman iki arastirmada?,

' Sosyal sorumluluk konusundaki ilk yaymlar daha
ziyade kavrami tanimlamaya ve tanitmaya yonelik
olmus, daha sonra da Tirkiye’deki durum ile ilgili
calismalar yapilmistir. Birinci grup ile ilgili makalelere
ornek olarak bkz. Tosun (1979), Merih (1979), Sahin
(1984), Arikan (1995), Oz-Alp (1996), Ergeneli (1996).
Ikinci grup caligmalara drnekler ise biraz sonra metinde
verilecektir.

> Bu ve asagida deginilecek diger arastirmalarda
orneklem yolu ile belirlenen yoneticilerden soru kagidi
ve yiiz ylize gorlisme yontemi ile bilgi ve goris
alinmistir. Bu yontemlere iligkin ayrintih bilgi igin ilgili
caligmalara bakiniz.



geleneksel yaklasimin  geride kaldigi ve sosyal
sorumlulugun igletmeye uzun vadede basari ve karlilik
getirecegi  goriisliniin -~ benimsendigi  belirtilmistir
(Bayrak, 2001, 156-157; Bayrak, 2003, 119) Kurumsal
sosyal sorumluluk faaliyetleri ve karlilik arasindaki
olumlu iligkinin Tiirkiye’de sadece biiyiik olgekteki
kuruluslar i¢in gegerli oldugu da ileri siiriilmiistiir (Bay
ve Kiiskii 2006, 712). Ote yandan, basarili sirketlerin
daha fazla sosyal sorumluluk uygulamalart iginde
olduklar1 dikkate getirilmistir. (Ozaralli 2006, 720)

GAP bolgesi yoneticilerinin iizerinde yapilan baska
bir ¢alismada da, {iniversite egitimi almis yoneticilerde
daha yiiksek olmak iizere, sosyal sorumluluk anlayisinin
oldugu goriilmiistiir (Turkel ve Giiltekin, 2003).

Cukurova  Universitesi ~ Isletme  Béliimii
Ogrencilerini kapsayan bir ¢alismada, kiz 6grencilerin
isletmelerin sosyal sorumlulugu konusunda daha duyarli
ve destekleyici oldugu belirtilmistir (Ay ve Celik, 2003,
488). Bagka anket uygulamalarinda da benzer
degerlendirmeler yapilmistir (Uslu, 1966; Erden, 1987;
Giirbiiz, 2003). Ote yandan Afyon, Eskisehir ve Sakarya
illerinde anket uygulamasma dayanan bagka bir
calismada ise, cevaplayicalarin cinsiyetlerinin anlaml
bir fark gdstermedigi ifade edilmistir (Ozdemir, Torlak,
Altmisik, 2003, 427).

Orta ve Bat1 Anadolu’daki KOBI’leri kapsayan bir
diger arastirmada ise, dogal g¢evrenin korunmasi
konusunda bir farkindalik oldugu, ancak profesyonel
yoneticilerin isletme sahiplerine oranla daha yiiksek
diizeyde bir algilama gosterdikleri belirtilmektedir
(Torlak ve Ozdemir, 2003, 155). Baska bir ¢calismada da
yoneticilerin  olumsuz  dzelliklerinden biri  gevre
sorunlarina duyarsizliklart olarak tanimlanmistir (Arbak
ve digerleri, 1997, 97). Diger bir arastirmada,
arastirmaya katillan igletmelerin en diisik puam
“cevreye katki” boyutunda aldiklar1 rapor edilmistir
(Ozarall1, 2006, 720). Yabanci sermaye payl olmayan
isletmelerin bir gevre plani ve g¢evre yOnetim sistemi
bulunmadigi da dikkate getirilmistir (Kiiski, 2001,
162).

Antalaya ve Erzurum da faaliyet gosteren
isletmeleri kapsayan bir g¢aligmada pro aktif sosyal
sorumluluk bilincinin yeterli bir diizeyde olmadig: ifade
edilmistir (Tutar ve Aygen, 2006, 705).

Ote yandan, turizm sektorii calisanlarmin sosyal
sorumlulugu banka ve iiretim sektoriinde calisanlara
oranla daha Onemli saydiklari goriilmiistiir (Arbak,
Ozmen, Katrinli, 1994, 8).

“Paydaslar” bakimindan Tiirkiye’de yapilan bazi
arastirmara gore yoneticilerin siralamalari sdyledir:

. “Tedarik¢iler” Onem siralamasinda en
sonda yer almistir (Bayrak, 2003; Halic1 ve Kiigiikaslan
2005).

o “Miisteriler” ve  “Isgdrenler” bazi
aragtirmalarda en basta ¢ikmis (Bayrak, 2003; Ekin ve

Tezo6lmez 1999); diger bazi arastirmalarda ise
isgorenlerin-¢alisanlarin baglarda siralanmadigt
goriilmiistiir (Ozalp, 2003; Torlak ve Ozdemir, 2003).

. Toplumun ve isletmelerin i etigi
uygulamalarin1  degerlendirmeleri  hayli farkli
olabilmektedir. Ornegin Canakkale ilinde yapilan bir
arastirmada, vatandas deneklerinin yarisi isletmelerin is
etigi uygulamalarimi  “kotii-cok  kotii”  goriirken,
yoneticiler igletmelerin uygulamalarmi “iyi” olarak
degerlendirmistir (Yurtseven, 2000, 259).

Ozetle, Tiirkiye’deki kuruluslarin toplumsal/sosyal
sorumluluklarina iligkin 6zellikle son on yilda yapilan
arastirmalar/¢calismalar onemli bir mesafe katetmistir.
Ancak deginilmesinde yarar olan bazi hususlar asagida
Ozetlenmistir.

3. TOPLUMSAL SORUMLULUGA
FARKLI ODAKLANMALAR ve BAZI
LAR

ILISKIN
SORUN-

Isletmelerin  toplumsal sorumlulugu  &zellikle
gelismis tlkelerde giliglii bir akim olmustur. Artik, is
ahlakini  igermeyen bir sosyal sorumluluktan,
sorumluluk igermeyen bir ahlak anlayigindan bahsetmek
s6z konusu olmamaktadir (Bayrak, 2001, 17). Ancak
belirtmek gerekir ki gelismis lilkelerde yaklagimlar ve
uygulamalar tiirdes degildir ve Ornegin ABD ve
Ingiltere'deki isletmeler, Fransa ve Hollanda’daki
isletmelere kiyasla daha yogun bigimde "iyi vatandas"
goriintiisii vermeye isteklidir (Maignan ve Ralston,
2002, 502). Ayrica, sosyal sorumluluk alanlar
bakimindan ABD ve Ingiltere'deki isletmeler daha genis
kapsamli  diisiiniirken, Fransa ve Hollanda'daki
isletmeler daha "geleneksel-muhafazakar" bir anlayisa
sahiptir (Maignan ve Ralston, 2002, 508-509). Anglo-
Sakson ve Kara Avrupa'st ekollerinin farklilig1 bagka bir
calismada da kendisini gdstermistir. Ornegin ABD'de
isletmeler miisterilere yonelik sorumluluklara, Almanya
ve Fransa'daki igletmeler ise c¢alisanlara yonelik
sorumluluklara daha 6nem vermektedir (Maignan ve
Ferrell, 2003, 62-63).

Ote yandan genel olarak gelismis iilkelerde-
toplumlarda digerlerine oranla beklenecegi gibi
toplumsal sorumluluk séylemi daha sik ve yogun olarak
giindemde olacaktir (Jones, 1999, 166-167).

Ancak, yukarida belirtilen goriiglerin uygulamaya
ne derece yansiyacagi da tartisma konusudur (Bayrak,
2001, 216).Bu zaten genel bir sorun olup, Grnegin
Ingiltere'deki isletmelerin sosyal sorumluluk
retoriklerinin giizel ifadeler i¢ermesine karsilik ¢ok
genel oldugu ve de gergekte uygulama derecesine iligkin
bir ipucu bulunmadigi elestirisi yapilmistir (Robertson
ve Nicholson, 1996, 1097). Dikkate getirilen diger bir
husus da, sosyal sorumlulugun mevcut bir durumu



tanimlamaktan ¢ok normatif ya da olmasi arzu edilir bir
durumu 6ngoérmesi olmustur (Jones 1996).

Ayrica toplumsal sorumlulukta bagariyr ya da
sosyal performansi kim-kimler 6lgecek-degerlendirecek
ve bunu hangi kriterlere gore yapacaktir? Bu konuda
literatiirde farkliliklar ortak noktalardan ¢ok daha
fazladir.

Diger bir husus da toplumun ve paydaslarin
isletmelere karsi sorumluluklarinin olup olmadigidir.
Kanimca sorumlulugun bu tarafina da bakmak zamani
gelmistir. Paydaslar olarak miisterilerin, calisanlarin,
tedarik¢ilerin, dagitimecilarin, yerel kuruluslarin, kamu
kuruluslarinin, sivil toplum kuruluslarinin, medyanin
ahlakli isletmeye karsi sorumluluklarmin da tartisilmasi
ve diisiiniilmesi uygun olacaktir. Ornegin, miisterilerin
“cevreci firmalarin” fiyatlar1 daha yiiksek olsa bile,
tiriinlerini almalar1 ya da korsan firlinler almamalari;
calisanlarin igini kaytarmamasi, igini eksiksiz yapmasi,
kurumuna sadakat gdstermesi; yerel ve kamu
kuruluslarinin ~ toplumsal ~ sorumlulugu  {istlenen
sirketlere-firmalara Oncelikler, kolayliklar saglamast;
medyanin ahlakli firmalar1 da haber konusu yapmasi ilk
elde sozii edilebilecek bazi hususlardir. *

Ozetle yukarida deginilen sorunlar iizerinde de
¢alismalar yapilmasi yararli olacaktir.
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Yonetim, Yil: 18, Sayi: 56, Subat 2007

STOKASTIK (R,s,S) ve STOKASTIK (R,S) STOK KONTROL
POLITIKALARININ POLIURETAN SEKTORUNDE MARKOV KARAR

SURECI YARDIMIYLA KARSILASTIRILMAST

Dog¢. Dr. Necdet OZCAKAR
Ars. Grv. Ibrahim Zeki AKYURT
Istanbul Universitesi - Isletme Fakiiltesi

Uretim Yonetimi Anabilim Dall

Bu calismada, olasilikli stok politikalar1 tanitilarak bunlardan periyodik gozden gegirmeye dayali (R,s,S) stok
politikasinin Markov zinciri ve Markov karar siireci 6zelligi tasidigi ispatlanmis, ardindan bu politika; benzer
Ozellikleri tasiyan (R,S) stok politikasiyla maliyetler acisindan karsilagtirilmustir. Tiirkiye’de poliiiretan alaninda
faaliyet gosteren uluslar arasi bir firmanin MDI (Metilendifenil Diizosiyanat) hammaddesine ait verileri toplanmis
ve bu stok kalemine ait talebin olasilikli yapis1 incelenmistir. (R,s,S) stok politikasina uygun bicimde, durum uzay1
tanimlanarak ve gegis olasiliklart hesaplanarak Markov zinciri olusturulmustur. Bu politika, stok kaleminin maliyet
fonksiyonu ile Markov karar problemi olarak gosterilmis ve birim zamanda beklenen ortalama maliyet bu
dogrultuda bulunmustur. Ardindan firmanin stok politikast olan (R,S) modeline ayni islemler uygulanarak,
maliyetler karsilagtirtlmistir.

Anahtar Sozciikler: Stokastik Stok kontroli, (R,s,S) politikasi, (R,S) politikasi, Markov zinciri, Markov karar
stireci, Politiretan, Metilendifenil Diizosiyanat.

COMPARISON of STOCHASTIC (R,s,S) and STOCHASTIC (R,S) INVENTORY POLICIES in
POLYURETHANE SECTOR ACCORDING to the MARKOYV DECISION PROCESS

In this study, probabilistic inventory policies are introduced and it has been proved that the (R,s,S) inventory policy
based on periodical revision shows Markov chain and Markov decision process characteristics. Thereafter, this
policy has been compared with the (R,S) inventory policy which has similar features with the mentioned inventory
policy, in terms of costs. The data of an international firm which operates in Turkey in the area of polyurethane,
related to the raw material of MDI (methylenediphenyl diisosiyanathe) has been collected and the probabilistic
structure of the demand related to this inventory item has been analyzed. The state space has been defined according
to the (R,s,S) inventory policy, and the Markov chain has been formed by calculating the probabilities of transition.
This policy has been shown as a problem of Markov decision, with the cost function of inventory item, and the
expected avarage cost for a time unit has been found. Lastly, same processes have been applied to the (R,S) model
which is the actual inventory policy of the mentioned firm, and the costs have been compared.

Key Words: Stochastic inventory control, (R,s,S) policy, (R,S) policy, Markov chain, Markov decision process,
polyurethane, methylenediphenyl diisosiyanathe.
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GIRIS

Isletmeler, hayatin her safhasinda oldugu gibi
stirekli olarak karar problemleriyle karsi karsiyadirlar.
Karar verme; belirli (deterministik), riskli (stokastik -
olasilikli) ve belirsiz ortamlar i¢inden herhangi birinde
gerceklestirilir. Caligmada gergege en yakin olan riskli
ortam baz alinmistir. Riskli ortamin varligi, birden ¢ok
durumun var olmasina, bu durumlarin ger¢eklesme
olasiliklarinin tam olarak belirlenebilmesine baglidir
(Baray, 1993; 2). Yonetici, amaca ulagmak icin bu
durumlara ait alternatif hareketler arasindan rasyonel
olanimm1 segerek karar verme islemini gergeklestirmis
olur. Tabii ki bu islemi gergeklestirirken, uygun
verilerin toplanmasi ve bunlarmn iyi bir sekilde analiz
edilmesi gerekmektedir. Ardindan optimum hareket
tarzinin  segilerek bir karar alinmast ve benzer
davraniglar igin politika olusturulmasi da miimkiin
olmaktadir.

Uretim  isletmeleri icin stok sistemlerinin
belirlenmesi  ve  stok  kontrol  politikalarinin
olusturulmas1 her asamada Onem tasimaktadir. Bu
politikalarin temel amaci; gereksinimleri karsilayacak
stok miktarlarinin, iiretimi aksatmadan ve miisteriyi
bekletmeden optimum maliyetle elde
bulundurulmasidir. Mamul stogu, iiretimde olan yari
mamul stogu, islenmemis hammadde stogu hatta tamir
ve bakim igin gerekli olan yedek parga stogu gibi farkli
amagclara hizmet eden stok kalemlerine yonelik farkli
stok  politikalarinin  olusturulmast  gerekmektedir.
Calismada, iki farkli stok kontrol politikasi, islenmemis
bir hammadde iizerinde incelenmistir.

Stok kontrol politikasinin belirlenmesi sadece
iretim isletmeleri i¢in degil tedarik zincirindeki tiim
isletmeler i¢cin de oOnemli bir konudur. Zincirin
optimizasyonunun bir ayagi da her asama i¢in, hangi
stok  kontrol politikas1 olusturulacagi  kararinin
verilmesidir. Isletmeler gereginden fazla stok tasimak
istemediklerinden karar verici, her bir stok kalemi i¢in
ne zaman ve ne kadar siparis verilmesi gerektigini
belirleyerek stok kontrol modelini kurar. Modelin
kurulusu esnasinda one ¢ikan iki hedefi gergeklestirmek
ise zaruridir. Ilk hedef, stoklanan mal miktarinin en
diistik diizeyde kalmasini saglamak, ikinci hedef siparis
maliyetini minumum kilacak bi¢imde siparis vermektir.
Tabii ki iyi bir stok yonetimi, bu maliyetlerin yalnizca
en kiigiiklenmesi olarak diisiiniilemez. Bunlarin disinda,
belirli bir dénemin (periyodun) baginda siparisi verilen
stok kalemi, kendisine olan talebi kargilayamadigi
zaman stok tiikenmesi ortaya g¢ikar. Stok tiikenmesi
hammadde ile ilgiliyse iiretim durur, bu da ¢alisanlarin
ve makinelerin atil kalmasina yani maliyete yol acar.
Stok tiikenmesi mamul ile ilgiliyse, ya talep bekletilir ya
da misteri kaybedilir. Burada olugsan maliyet ise
potansiyel satislarin getirisinin kaybi ile ortaya cikar.
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Kisacas1 iyi bir stok yonetimi, hem maliyetleri
diistirmeyi hem de kar1 arttirmayr hedeflemelidir. Bu
hedef dogrultusunda yapilan ¢aligmalarda stok kontrol
modelleri bulunmus ve kullanim alanlar1 incelenmistir.
Ilk olarak Wilson 1934 yilinda kendi adiyla anilan
tarihteki ilk stok kontrol modelini Onermigtir. Sabit
siparis miktarinin esas alindigi bu modelin {izerine
bircok ¢alisma yapilarak farkli kosullar i¢in farkli stok
modelleri gelistirilmistir. Bu tiirdeki modellerin diginda
olusturulan bir diger stok kontrol modeli ise periyodik
gozden gegirme modelidir (Sabit Siparis Periyodu
Sistemi). Bu modele gore stok sayimi veya godzden
gecirme, belirli zaman araliklarinda yapilmaktadir.
Genelde stok periyodik olarak veya siirekli olarak
gdzden gegirilir. Siirekli kontrole tabi bir kalem; barkod
gibi sistemler yardimiyla her an miktar yoniinden
bilinmektedir ve bu ylizden yeniden siparis noktasina
gelindiginde siparis verilir. Periyodik gézden gegirmede
ise her periyodun sonunda stok miktarina bakilir ve
siparis verilip verilmeyecegi eger verilecekse ne kadar
verilecegi karar1 almir. Calismada ele alinan stok
kontrol  modeli  periyodik  gozden  gegirmeye
dayanmaktadir.

Bir diger konu ise talebin yapisinin incelenmesidir.
Miisteri taleplerinin kesin olarak bilinmesi durumunda
stok kontrol modeli deterministik, tersine durumda ise
stokastik olarak adlandirilir. Stokastik bir modelde talep
periyottan periyoda degisiklik gosterecektir; bu
durumda, bulundurulan stok miktarinin degisken
yapidaki talebi kargilamasi beklenir. Markov zincirleri
de bu tip dinamik  yapili  problemlerin
modellenmesindeki araclardan birisidir.

Markov zincirleri ,1907 yilinda A. A. Markov
tarafindan ortaya konmustur. Literatirde Markov
zincirleri birgok c¢alismaya konu olmustur (Taylor&
Karlin,1984; Papoulis,1984; Doob, 1990; Hillier &
Lieberman, 2000; Ross, 2003). Yapilan bu ¢alismalarda,
stok sistemini zincire uygun bigimde modelleme, stok
seviyesini belirleme, {ireticilerin {iretim programlama ve
planlama gibi risk altindaki durumlari incelenmistir.
Markov zincirleri ayrica kuyruk sistemlerinin tasarimui,
optimizasyonu ve kontroliinde, {iiretim siireglerinde,
haberlesme aglarinda, giivenilirlik c¢alismalar1 gibi
alanlarda da kullanilmaktadir.

Markov karar siireci, stok problemlerinde en uygun
politikay1 belirlemeye yonelik caligmalarda
kullanilmaktadir. Lin, Yiu ve Johnson (2002),
caligmalarinda stok kalemine ait, uzun doénemli
beklenen maliyeti minimum kilan ve Markov siireci
ozelligi gosteren bir politikaya, dinamik programlamaya
dayanarak ulagmiglardir. Taha(2002), eserinde, Markov
slirecine uyan sonsuz asamali bir modelin ¢6ziimiinde;
ayrintil sayma yontemi, dinamik programlamaya dayali
politika yineleme yontemi ve dogrusal programlama ile
¢Oziim yontemini kullanmistir. Bu ¢alisma dahilinde



sabitlenmis (R,s,S) ve (R,S) politikalarinin beklenen
maliyetleri  karsilagtirildigmmdan  ayrintili - sayma
yontemini kullanmak sakincali olmayacaktir.

1. STOK KONTROL MODELLERI
Talebin belirli oldugu deterministik modeller,
gercek diretim  ve dagiim durumlarma uygun

olmadigindan, daha gergek¢i olan talebin durumunun
net olarak bilinmedigi olasilikli modelleri incelemek
yarar saglayacaktir.

Karar verici, hangi modelin tercih edileceginin
secimine gegmeden, stok kaleminin ehemmiyetini g6z
Oonline almalidir. Bu ise stoklar ABC tipi
siniflandirmaya tabi tutularak yapilabilir. A tipi stok
kalemleri, isletme ig¢in en Onemli olup tim stogun
%20’sini meydana getirmekte, bunun yaninda satis
hacmininse %80’ini olusturmaktadir. B tipinin, stogun
%30’unu, satis hacminin ise %15’ini; C tipinin de
stogun  %50’sini  ve satig hacminin ise %5’ini
olusturdugu soylenebilir (Silver, Pyke ve Peterson;
1998: 236). Tabii ki bu siniflandirmanin amaci sirketin
cabalarint1 en 1iyi sonuglarin elde edilecegi yone
yoneltmektir (Oztiirk, 2004: 516).

Wilson’un formiile ettigi, klasik Ekonomik Siparis
Miktar1 modelinin iizerine bir¢ok calisma yapilmis ve
degisik stok kontrol modelleri ortaya g¢ikarilmistir (Lin,
Yiu ve Johnson; 2002,1401).

Asagida belirtilen stokastik stok modellerindeki
ayrim; siparis noktasi, siparig miktari, stogun gdézden
gecirme  zamani gibi  unsurlar g6z  Oniinde
bulundurularak yapilmistir. “s”  Yeniden siparis
noktasini, “Q” sabit siparis miktarini, “R” stok kontrol-
yeniden gdézden gecirme-zamanini, “S” en yliksek stok
diizeyini gostermektedir.

e (5,Q) Kontrol Modeli

“Siparig-noktasi, siparig-miktar1” olarak anilan bu
yontemde, stogun kontroli siireklidir (R=0). Sabit
miktardaki Q birim, stok diizeyi s veya altina indiginde
siparis edilir (Silver, Pyke ve Peterson; 1998: 237).

e (s, S) Kontrol Modeli

Bu kontrol modelinde de ayni (s,Q) modelinde
oldugu gibi stok diizeyi, s noktasinin altina indiginde
siparig verilir. Yine aym sekilde siirekli gozlem soz
konusudur. Ancak, siparis miktar1 degiskendir ¢iinkii S
diizeyine ¢ikana kadar siparis verilir.

e (R,S) Kontrol Modeli

Bu yontem genelde bilgisayar ortaminda, stoga ait
anlik kayitlarimi tutmayan ve malzemeyi aym
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tedarik¢iden alan firmalar tarafindan kullanilmaktadir.
Her stok kontrolii belli bir zaman diliminin ardindan
gergeklesir. Her gozlem noktasinda siparig, stok S
birime kadar yiikseltilecek miktarda verilerek stok
ikmali yapilir.

e (R,s, S) Kontrol Modeli

Her R birim zamanda stok kontrol edilir, eger stok
diizeyi s birimin altinda ise S birime kadar siparis
verilir, s birimin {izerinde ise siparig verilmez. Bu model
(s,S) ve R,S) sistemlerinden olugmus  bir
kombinasyondur. (s, S) sisteminin R=0 veya (R,S)
sisteminin s=S-1 halidir (Silver, Pyke ve Peterson;
1998: 237). Tek iirinlii stok sistemlerinde belli
varsayimlar altinda bu yontemin, ikmal, siparis ve stok
azalmas1 maliyetleri yoniinden diger yontemlere gore
daha istiin oldugu soylenebilir (Zheng ve Federgruen;
1991: 654).

(R,s,S) stok kontrol modelindeki s ve S gibi
siirlarin tespiti igin bir¢ok yontem kullanilabilir. Zheng
ve Federgruen (1991) talebin kesikli dagildigi
durumlarda kullanilabilecek yeni ve basit bir algoritma
gelistirmislerdir. Bu algoritma disinda ise kullanilan
diger yontemler genelde sezgiseldir (Silver, Pyke ve
Peterson; 1998: 336-341). Ehrhardt (1979 ve 1984)
optimum degerlerin bulunmas: i¢in sezgisel bir yontem
kesfetmis, ardindan bu yontemi siparis siiresinin rassal
dagilmasi durumunda incelemistir. Schneider (1978) ise
belli hizmet diizeyinde yeniden siparis noktasini
incelemistir.

Bu dort stokastik stok politikasiyla, ABC tipi
smiflandirma da g6z Oniine alindifinda; A tipi stok
kalemleri i¢in (s,S) ve (R,s,S); B tipi stok kalemleri i¢in
(s,Q) ve (R,S) stok kontrol politikalar1 daha uygun
olmaktadir (Silver, Pyke ve Peterson; 1998: 241).

2.MARKOV KARAR SURECI

Genel anlamda Markov karar siireci incelendiginde
optimum politikanin belirlenebilmesi i¢in her politikay1
olugturan kararlarin ve bu karar aninda segilecek
hareketin belirlenmesi gerekir. Daha 6nce agiklanmis
olan tiim stok kontrol modelleri gercekte birer politika
iken, bu stok modellerinde, stok diizeyinin hangi
durumda iken ne kadara c¢ikarilacagi veya ne kadar
siparis  verilecegi  hakkinda olusturulmus tiim
belirlemeler, o politikaya ait kararlart olusturmaktadir.
Bu ¢alismada yeni bir model (politika) kurarak problemi
bu sekilde optimum kilma hususu ele alinmamis,
periyodik gézden gegirmeye dayali (R,s,S) ve (R,S) stok
kontrol modelleri birim zamanda beklenen ortalama
maliyet hesab1 yoniinden karsilagtirilarak hangisinin
daha iyi sonug verdigi lizerinde durulmustur.



2.1. Markov Zinciri ve Durum Uzay1

Rassal  degiskenlerin  olusturdugu  siirecin,
gelecekteki durumuna iligkin olasilik degeri, bilinen
mevcut duruma bagli ve 6nceki durumlarin bilinmesini
gerektirmeden bulunabiliyorsa bu model Markov zinciri
ozelligi tagimaktadir (Taylor ve Karlin, 1984; 67). Yani
Markov zinciri bir stokastik siirectir ve siirecin
gelecekteki davramigt  yalnizca simdiki durumdan
etkilenir; 6nceki durumlara bagli degildir (Saldana ve
Changho, 2000: 204).

Bir stokastik kesikli-durum siireci; bu siirecte bir
sonraki durum yalnizca mevcut duruma bagliysa, daha
onceki durumlarla ilisigi yoksa, Markov zinciri olarak
anilir. Bu zincir; iki ardisik durum arasindaki zaman;
issel dagilmigsa Siirekli-Zaman Markov  Zinciri,
geometrik dagilmigsa Kesikli-Zaman Markov Zinciri
olarak adlandirilir (Dayar, 1994: 2).

Zincirin tim miimkiin degerleri negatif olmayan
tamsayilarla sembolize edilmistir. Burada X,=i; ise:

P{Xt+1:it+1|Xt =i
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1
seklinde gosterilen denklem Markov zinciri olacaktir.
Burada, bir sonraki zamanda olusacak durum, yalnizca
simdiki zamandan yani X, durumundan etkilenecek;
gecmis zamanlardaki durumlardan tamamen bagimsiz
olacaktir (Ross, 2003: 181).
n>1 olmak iizere n periyot boyunca gergeklesen
toplam talep olasilikli olacagindan, toplam talep

vl

olusturacaktir. Bu rassal degisken é‘n ’1 k notasyonuyla

seklinde rassal degiskenleri

ifade ettigimizde, k’nin gergeklesme olasiligi Denklem
2’deki gibi olacaktir. Bu denklemde n. periyottaki
talebin & miktar1 kadar olma olasilig1 gosterilmistir.

ak =P(§n =k)7 k:05152,354

(R,s,S) modeline gore, kontrolii yapilan zaman
noktasi (Z,), ¢, = nR,n >1 olarak gosterilebilir.Bu da
kesikli zamani ifade eder. Donem iginde gergeklesen

talep sonunda, stok diizeyi belli olacak, yani
gerceklesen k miktardaki talep, bir sonraki dénemin

bagindaki  X;,X,, X;,..0uueeenn. X, seklinde ifade edilen

stok diizeyini belirleyecektir. Dolayisiyla x, de &, gibi

rassal degisken olacaktir. Stok diizeyi X,, siparis

noktasi s’den biiyiik , kii¢iik ya da esit olabilir. Esit veya
kiigiik oldugunda stok diizeyinin S miktarina ulasacak
kadar siparis verilir.

......... X, =i =P X, =i | X =i

}
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Sonugta, stok diizeyi x
degisecektir (Denklem 3).

X (S_é:nJrl)
" (Xn _§n+l)

b ~ .
1> X, in ne olduguna gore

X, <s,
X,>s
3

Bu denklem, yoneticinin karar anindaki hareketini
belirleyecek; Xx,.,’in ne oldugunu bilmek siparis

vermeyi veya vermemeyi doguracaktir. O ddnem
igindeki toplam talep, donemin stok diizeyini belirler,
eger bir onceki donem siparis verildiyse stok diizeyi

X

n+l

(S —§n+1) olacaktir, eger siparis verilmediyse
de o donem s’den biiyiik bir miktar olan X, ’den stok

agilir ve yine &

.1 Kkadar gergeklesen talep sonunda

karar aminda stok diizeyi Xx,,, = (X L=<, +1) olur.
Sonugta X, ,, rassal degiskeni ise x, ve & ., ’e bagh

olarak degismektedir. Burada & ,,’in zamandan
bagimsiz oldugu goriilmektedir. Yani talep zamandan
etkilenmemektedir. Stok diizeyini gdsteren X, rassal

degiskeni durum olarak tanimlandiginda, bir sonraki
durum da ancak bir 6nceki durumdan etkileneceginden
bahsi gegen (R,s,S) stok kontrol modeli, Markov zinciri
ozelligi gosterecektir.

2.2. Gegis Olasiliklar:

Stok durumunun kontroliiniin yapildigi zaman
noktasinda (f,), ¢, =nR,n =1, stok diizeyini ifade

eden Xx,=i oldugunda, i’nin degerine baglh olarak

gerceklesen talep miktari X

&, 'den sonra X
belirecektir. Tabi ki stok diizeyi X, iki sekilde olabilir,
ya 0 ile s arasindadir ya da s’den biiyik ve S’ye
kadardir. j; bir dénem sonraki X, ’dir, yani n+]

donemindeki stok diizeyini belirtmektedir.

2.2.1. n periyot sonundaki stok diizeyi, 0 ile s
arasinda ise, n. periyotta siparis verilmis ve stok diizeyi
n+1 periyodunun basinda S kadar olugsmustur. n+/

periyodundaki talep miktar1 &

.1 nimn degeri ise j ‘yi
etkileyecektir. Markov gecis matrisinin yazilabilmesi
icin 7= X, durumundan j=X, ,, durumuna gegisin sartl
olasiliginin bulunmasi gerekmektedir. Bunun sonucunda
gecilen durum j; ya 0 olacaktir, ya da 0 ‘dan biiyiik ve S
‘ye kadar olacaktir.



e pn+/. periyodun talebi (é‘nﬂ ), olabilecek

maksimum stok diizeyi kadar veya bu sayidan yiiksekse,
j ‘nin degeri 0 olacaktir. O takdirde i ‘nin; 0 ile s

arasmndaki bir deger olanx, oldugu durumda, ;’nin 0
olma kosullu olasiligi, y; ancak ve ancak, o periyodun

talebi fn . =Knin, § veya daha ¢ok olmasiyla

gerceklesir. O zaman S veya daha ¢ok talep olma
olasiliklarinin bulunmasi ve ardindan bu olasiliklarin

hepsinin toplanmasi, belirtilen sartlar altinda, i=X,

durumundan j=0 durumuna gegisinin kosullu olasiligimni
verecektir (Denklem 4).

PO, =0, =)=PS~6,, <0)=PE, >59)=Y

4

e periyodun talebi (& ), 0 veya S birime

n+l

kadarsa, X, , kesinlikle 0 olmayacaktir, o takdirde

X,,; =/; 0’dan biiyiik olacak fakat S’ye kadar olacaktir.
Yani j=1, 2 ..., S olabilir. Ornegin j’nin 1 olabilmesi
igin &£ ,,’in S-1, 2 olabilmesi i¢in S-2, 3 olabilmesi

icinse S-3 ve S olabilmesi iginse S-S=0 olmasi
gerekecektir. Bu takdirde olabilecek talep 0, 1, 2,3 ....S-

1 kadardir. Kisacast j=S- fn 1 dir. Herhangi bir j=X, ,

degerinin i= X, durumundan sonraki sartli olasiligi, S-j

sayidaki talebin bulunmasi ile ortaya ¢ikacaktir.
Ornegin i=5 S=22 s=7 ise j’nin 12 olma olasihigs; 22-
12=10 birim talep olma olasiliginin bilinmesiyle
olacaktir. Ciinkii donem basindaki stok miktari, 7
birimin altinda oldugundan, stok kaleminden 17 birim
siparis  verilerek  stok  diizeyi 22  birime
¢ikarilmigtir. Donemin sonundaki stok miktarinin 12
birim olmasi i¢in doénem talep miktarnin 10 birim
olarak gergeklesmesi gerekmektedir. O taktirde donem
icindeki talep miktarinin gergeklesme olasiliklari, stok
miktarlarindaki gecis olasiliklarmi verecektir. Genel
gosterimi de Denklem 5 ‘deki gibi olacaktir.

RX,,=j|\X,=)=RS-§,=)=R&,,=S-))=a,
5

2.2.2. n periyot sonundaki stok diizeyi, s ile S
arasinda ise, n. Periyodun sonunda siparis verilmemis
ve stok durumu n+/ doneminin basinda yine i kadar
olusmustur. Markov ge¢is matrisinin olusturulabilmesi
icin, j’nin 0, 0 ile i ve i’den biiyik S’den kiiclik
olabilecek durumlarini incelemek gerekecektir.

e J'nin 0 olabilmesi i¢in, periyodun talebi &

veya k’nin i kadar veya daha ¢ok olmasi gerekmektedir.
O takdirde n+1 periyodundaki i veya daha ¢ok talep
miktarmin gerceklesme olasiliklarint bulup hepsini
toplamak j=0 kosullu olasiligin1 verecektir (Denklem
6).

P(X,, = 0|X,, =i)=P@i—¢&,<0)=P¢&,, >)=qa,

6
e Jnin ile 0 arasinda olma olasihigi, £ ., nin 0

veya i-I1 olmasi ile gergeklesir,j=i-& olacaktir.

n+l1
Ornegin, s=12, S=30, i=16 ise j=5 olma olasihg1 icin,
cfn .1 =11 olma olasiigmnin bulunmasi, yani i-j sayida

talep olma olasiliginin bulunmasi gerekir (Denklem 7).

P(X,., = j|X, =0 =Pi-&,, =)=P¢.,=i-))=a,
7

e J’nin #’den bilyiik olma olasilig: sifirdir, ¢iinki
periyodun basinda siparis verilmemistir, f}m sifir dahi
olsa j yine i’den biiyiik olamaz, bu olasiligin hesabi

anlamsizdir ve Denklem 8’de gosterildigi gibi sifira
esittir.

P(X,, =jlX,=0)=0

2.3. Gecis Matrisinin Yazilmasi

Markov gecis matrisi Pij’lerden olusmaktadir, yani
i durumundan, j durumuna gegislerin sartli olasiliklarini
vermektedir. Bu olasiliklar, Denklem 5, 6, 7 ve 8’den
almarak Denklem 9°daki gibi olacaktir.

Zak 0<i<s ve j=0

k=S

& ; 0<i<s ve 1<j<S
Pij Zak s+1<i<S ve j=0

k=i

Q. s+1<i<S ve 1< <i

0 s+1<i<§S ve j2i+l1

9

Buradan cikarilacak ge¢is matrisi Sekil 1’de

gosterilmigtir. Her satir toplam1 1’e esit olacagindan ve
sinirli ve kesikli durum s6z konusu olacagindan bu
matris kararli bir yap1 haline girecektir.



0 1 2 s—1 s s+1 S-1 S
o0
0 z a, (o A5y A g4 A A oy a, «Q,
k=5
o0
1 z o Ay, A5y e As_oi1 A A oy a, Q,
k=s
o0
2 z a, A5y Us 5 A1 Uy U s Q a,
k=s
o0
s—1 Zak A5y Us 5 A1 A U Q A,
k=s
o0
N Z a, gy Ag_, g g1 Ag_ Ag_ g a, Q,
k=5
o0
s+1 z a, a, a,, a, a a, 0 0
k=s+1
o0
s+2 z o, o, a, a, a, a, 0 0
k=s+2
o0
S-1 Z a, A5, Ay 5 A A oy Ag s Q, 0
k=51
o0
S z a, A Ay s g4 A A oy a, Q,
k=5

Sekil 1: (R,s,S) Stok Politikasina Ait Stok Diizeyindeki Degisimi Gosteren 1 Donemlik Gecis Matrisi

2.4. Kararh Hal 7 =lim P”
j n—>0 U
Kiciiltilemez bir ergodik Markov zinciri icin 11
durum uzaymi gosteren 7T = [72'1,72'2, .......... 7T,
T = [7[1,7[2, .......... ,ﬂs] seklinde verilen vektor,

verildiginde lim , P" Denklem 10’daki gibi
kararli-hal dagilimi veya denge dagilimi olarak

olacaktir (Winston, 2004: 934). .Bu denklemden de  ,qjanqinlir (Medhi, 2003: 5). Sonugta, uzun dénemli
Denklem 11 yazilabilir (Ross, 2003: 200). donemleri ifade eden gecis matrisi Denklem 12’de
gosterildigi gibi ayn1 degerlere ulagsacaktir.

72'1 72'2 Y oo oo ﬂ's
_ pn _ pn+l
72'1 72'2 7Z.s ﬂ-j _sz —I)lj
: : : : : : ntl _ pn
. n : : : : : : E/ _Pl.kpkj
lmP'=: : : : . ks
e : : : : : : ~
;=D Py
k=1
L7 7 7T, | T=Prx
10 12

Denklem 12’ye ait sonsuz sayida sonug elde
edilebilir, kararli-halin tek ve negatif olmayan

15



7. =1

N

olacak sekilde Denklem 13’1 saglamalidir (Ross, 2003:

201).
Z.O:ﬂ'j =1

j=o

degerlerine ulasabilmek iginse 7,,7,,

13
2.5. Markov Karar Siireci Uyumu

Markov karar siireci, 5 0Ogeden olusmaktadir.
Bunlar; kararin verilecegi tarih (an), durumlar, eylem
(hareket), gecis olasiliklar1 ve verilen kararin karsiligidir
(Puterman, 1994: 17).

Kararlarin tiimii karar tarihinde wverilir. Karar
tarihini ifade eden, pozitif degerli 7 ifadesine ait kiime;
stirekli veya kesikli; sonlu veya sonsuz olabilir. Kesikli
zaman s0z konusu oldugunda zaman; periyotlara

boliinmistiir. (R,s,S) stok modeli, kontroller R
periyodunda yapildigindan kesikli zamant
gostermektedir.

Sistem, her karar tarihinde M ile ifade edilen
durumlara ait kiimeden i gibi bir duruma ulasir.

Icinde bulundugu i  durumundayken de,
gerceklestirebilecegi 4, ile ifade edilen, miimkiin
eylemlerden biri segili. 4 ve M zaman ile

degismezler, sabittirler. 4, de sonlu, sonsuz veya
kesikli kesiksiz diye ayrilabilir. Yine (R,s,S) stok
modelinde 4, hem kesikli hem de sonludur.

t karar tarihinde ve i durumundayken segilen
a€ 4, eyleminin sonunda, 7(i,a) ile ifade edilen
beklenen karsilik alinir. Bir sonraki karar tarihi z+1’e
ait olusabilecek durumlarmn olasilik dagilimi ise;
p,(..|i,a) ile gosterilebilir. r pozitif olursa kazang,
negatif olursa maliyet olacaktir. Yine ¢aligmanin konusu
olan stok modelinde kazang degil maliyetler ele

almmustir.
Gergeklesecek karsilik, sistemin 7+1 anindaki

durumuna baglysa, 7(i,a,j) ile ifade edilir. Bu
takdirde 7 (i,a), t anindaki beklenen deger
Denklem 14°’te gosterilmistir. Denklemdeki p, ( j|i,a)

yani

ifadesi gecis olasuliklart fonksiyonu olarak adlandirilir.

Tablo 1: (R,s,S) Stok Politikasina Ait Kararlar

Denklem 13’ten otiirii de toplam olasilik bire esit
olmalidir.

f;(l.,a) = Zr}(laaaj)pt(jh’a)

jes
2. r.lia)=1
jes
14
Sonugta, {T,M,A,.,pt (j|i, a),r[(i,a)} ifadelerinden
olusan karar siirecine Markov Karar  Siireci
denmektedir.  Buradaki  Markov  ismi,  gegis

olasiliklarinin ve karsiliklarin yalnizca bir onceki
duruma bagli olmasindan 6tiiriidiir, her stokastik karar
stirecinin Markov 6zelligi gostermesi beklenemez.

Markov zinciri 6zelligi gosteren (R,s,S) stok
politikasi, yoneticinin her ¢ tarithinde a € 4, gibi bir
hareketi secerek bir karar vermesi gerektiginden ve bu
karardan &tiirli de bir maliyet unsuruyla karsilastigindan
bu politikanin bir Markov Karar Siireci politikasi
oldugu goriiliir. Bu sekildeki bir politika hem duragan
hem de deterministiktir (Hillier ve Liberman, 1057:
2001).

(R,s,S) stok kontrol modelini R, ile ifade edilen

optimum politika oldugunda, d,(R) de bu politika
dahilinde i durumundayken alinan karar1 gdsterir. Bu
modelde a € A, gibi hareket (eylem) segilebilir. Bu

hareketler; stok diizeyini, S seviyesine kadar ¢ikaracak
siparisi vermek veya hi¢ sipariy vermemektir. Bu
sOylenenler Tablo 1 ve Tablo 2’de agik¢a goriilebilir.
Tablo 1’den karar sayisimin S-s+/ adet oldugu
goriilmektedir. R, politikas1 dahilindeki kararlarm

hangi hareketle agiklandigi ise Tablo 2’deki gibidir.
Ornegin, sistem ( durumunda ise stok diizeyi sifir
birimdir ve alinacak karar K kararidir, K karar1 ise S
birim  siparis  verilmesi  gerektigi  hareketini
gostermektedir. Bu kesin bir karardir, yani bu durum
i¢in farkli bir hareket tarzi yoktur. Diger durumlarda da
kararlar bu sekilde oldugundan tiim bu kararlarin
toplami bir politika olusturmaktadir. Caligmanin konusu
da (R,s,S) stok politikasinin tizerine olacagindan
optimum politika olarak kabul edilmektedir.

Pf:(li' Tanm dy(R) | d\(R)| d,(R) d,(R) | d(R)| d,(R) | d.,(R) ds.\(Ry 4 (R)
tika
v e £ 2
R, | £ 5 & % K K-1 K-2 2 1 0 0 ol o 0
< 3 o
S2Ed
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Tablo 2: (R,s,S) Stok Politikas1 icin Belirlenen

Kararlara ait Hareketler

Karar d,(R) Hareket a € 4,

0 Hig siparis verme

1 S-s birim siparis ver

2 S-s+1 birim siparis ver
K-2 S-2 birim siparis ver
K-1 S-1 birim siparis ver
K S birim siparis ver

2.6. Siirecin Beklenen ve Fiili Ortalama Maliyeti

Birgok politika i¢inden optimal olanini belirlemek
i¢in oncelikle stok maliyetine iliskin modelin kurulmasi

gerekmektedir.
Belli bir periyot sonra kontrol edilen bir stok
varsayildiginda, yonetici o anda siparig verilip

verilmemesinin kararmi verecektir. Talep dagilimimin
belli bir olasilik dagilimma uydugu distinilmiistiir.
Buradaki diger varsayimlar su sekilde olacaktir,

e Eger talep, siparisi gegerse, miisteri baska
yerden {irline ulasacaktir yani birikmis talebe izin
verilmeyecektir. Fakat ceza maliyetine katlanilacaktir.

e Kazanglar, maliyetler periyotlara gore farklilik
gostermeyecektir.

e  Stogun kapasitesi sinirli olacaktir.

S

, t periyodunun baslangicindaki stok seviyesini,

a

.t periyodundaki siparis miktarmi, D, de aym

donemdeki rassal talebi gostermektedir.

# birim bir malm siparis maliyeti, O(u ) olarak
tanimlandiginda, bu maliyetin i¢cinde K gibi bir sabit
maliyet ve siparis miktar1 ile artan c(u) gibi bir

maliyet soz konusu olacaktir. Bu takdirde siparis
verildiginde olusacak maliyet Denklem 15°teki gibi

olacaktir.
K+ , u>0
Ofu) = c(u), u
0 ,u=0

15

17

u Dbirim bir mali bir dénem boyunca elde
bulundurmanin maliyeti ise; /s(u ) olarak gosterilir.

Talep meydana geldiginde eldeki stok yeterli
degilse, isletme yoninde stok tikenme veya
bulundurmama maliyeti adi verilen bir maliyet ortaya
¢ikacaktir. Bu maliyet talebin bekletilmesine veya
talebin baska yerden karsilanmasina sebep olacaktir
(Oztiirk, 2004: 491). Calismada esas alman stok
tilkenme maliyeti, talebin bagka yerden karsilanmasi
durumunu igermektedir bu da birim bagina degisken bir
maliyet olarak ele alinmistir. Hemen belirtmek gerekir
ki alic1 ile yapilan bir anlagsmaya gore, alicinin talebini
karsilayamamaya 6denen ceza maliyeti de bu maliyetin
icinde yer almaktadir.

Sonugta tiim bu maliyetler, X, veé . ’in bir

fonksiyonu olacaktir. Bu takdirde sistemin geneline ait
“birim zamanda beklenen ortalama maliyet” bir dnceki
boliimde belirli bir andaki maliyeti ifade eden Denklem
14’lin sonucundan Denklem 16’daki seklini alacaktir.
Ayni sekilde “birim zamanda ortalama fiili maliyet” de
Denklem 16 ile ifade edilebilir (Hillier ve Liberman,

2001: 816).
) 1 n S .
11_1’)2 E|:ZZC(XH§H1):| = Zk(J)ﬂ-J
=1 Jj=0
16
k(j) = E[C(X,.&.)]
17

Denklem 17’deki ifade her X, durumunun & ,

talebi gerceklestiginde olusan beklenen maliyetini
gostermektedir. Denklem 14’deki 7 (i,a, j) ifadesi de

bununla ayni anlami tasir. Bu denklemde; siparis
maliyeti, elde bulundurma maliyeti ve stok tikenme
maliyeti ayr1 ayr1 hesaplanmalidir, ayrintili agiklama bir
sonraki boliimde yapilmustir.

3.UYGULAMA

Yapilan  ¢alismada,  Tirkiye’de  poliiiretan
sistemlerin iiretimini yapan ve bu sistemleri ihra¢ eden
uluslar arast bir firmaya ait MDI (Metilendifenil
Diizosiyanat) hammaddesi  incelenmistir. ~ MDI,
poliliretanin hammaddesidir ve diinyadaki {iretimi
simirlidir. Calismada; MDI stok kalemine ait (R,s,S)
politikasi, Markov karar siireci olarak tanimlanmus,
Markov zinciri 0zelligi kullanilarak da haftalik fiili
maliyet ortaya konmustur. Ardindan da firmanin
kullandig1 (R,S) politikasi ayn1 islemlerden gegirilerek,
iki politika maliyetleri agisindan karsilastiriimstir.

MDI hammaddesi Almanya ve Macaristan’dan ithal
edilmektedir ve bozulabilme olasiligi cok yiiksek



oldugundan emniyet stogu kullanilamamaktadir. MDI
kilogram cinsinden fiyatlandirilip satilmasma karsin
ithal hammadde oldugundan siparisi konteyner
cinsinden verilmektedir. Bir konteyner yaklasik 65 varil
almaktadir, bir varil ise 225 kg. MDI igermektedir,
boylece bir konteyner 14.625 kg. MDI igerir. Stok
modelinin Markov zinciri ozelligi gosterebilmesi
acisindan, durumlar; kg. cinsinden degil, konteyner
cinsinden olusturulmustur, aksi takdirde kesikli durum
uzayr s0z konusu olmayacaktir, bu sebeple bir
konteyner, bir durum olarak kabul edilmistir. Firmanin
stogundaki MDI’y1 siirekli kontrol etmesi miimkiin
olmadigindan stok, periyodik gozden gegirme ile
kontrol edilmektedir. Kontrol esnasinda hangi durumda
(X,) olundugunun tespiti, kontrolii yapilan stok

sekilde bir hesaplama yanlis olmayacaktir. Tablo 4’de
durumlara ait detayl agiklama goriilebilmektedir.
Firmada her bolim i¢in ayr1 bir depo
bulunmaktadir. Ornegin sevkiyat bliimiiniin deposuna
giren MDI, iiretime girmeden Once iiretim bolimiiniin
talebi dogrultusunda, is emri formlar1 aracilifiyla
iiretimin deposuna alinmakta ve oradan hemen {iretime
girmektedir. Caligmada, miisteri olarak iiretim boliimii
diistiniilerek, son 3 yila ait {retimin talep verileri
almmustir. Bu talep verileri de durum olarak ifade edilen
eldeki stok gibi 14.625 kg.’a bolinmiis ve dagiliminin
ozelligi tespit edilmistir. Dagilimin Poisson 6zelligi
gosterdigi Sekil 2, Sekil 3 ve Sekil 4’ten agikga
goriilmektedir. Dagilimin ortalamast A =3,9; standart

sapmas1 o =1,9748; varyans1 o’ = 3,9 dur. Poisson’a

diizeyinin; 14.625 kg. ‘a bé')lijnme':s'i ve bir Gst tam  yyan haftalk  talep miktarlarmin  gergeklesme
saytya yuvarlanmasiyla gergeklestirilir. Aymi sekilde  olasiliklar1 Tablo 3’te gosterilmistir.
siparisler de konteyner cinsinden verileceginden bu
Normal(3,9000; 2,2696)
X <= 0,17 X <=7,63
0,25 5,0% 95,0%
0,2 +
0,15 +
0,1 +
I i
L 1l I
0 I M
-2 (o] 2 4 6 8 10 iz

Sekil 2: Talep Dagiliminin Normal Dagilim ile Gosterimi

Poisson(3,9000)
X <= 1,00 X == 7,00

0,25 5,0% 95,0%

0,2 +
0,15 +

0,1 +
0.0 | | ”

0 I Lo n A
-2 o 2 4 6 8 10 12

Sekil 3: Talep Dagiliminin Poisson Dagilimi ile Gosterimi
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X <= 1,00

0.2 5,0%

NegBin(13; 0,76923)

X <= 8,00
95,0%

0,18 +
0,16 + M
0,14
0,12 +

0,1 +
0,08
0,06
0,04 +

0,02 +

o 4

10 12

Sekil 4: Talep Dagiliminin Negatif Binom Dagilimi ile Gosterimi

Tablo 3: MDI Hammaddesine Olan Haftalik Talebin

3.1. (R,5,S) Stok Kontrol Politikasi (R, )

lasihk Dagil .
T;l)eaSl LR (l)r?alsﬂl“l Firmanm mevcut kullandig1 rakamlar bozulmadan,
Adedi P & (R,s,S) stok kontrol politikasina (R, ) gore; en yiiksek
(Koli) stok diizeyi S’i 7 konteyner ve siparis noktasi s yi ise 4
0 0,0400 konteyner olarak  belirlemistir. ~ Stok  diizeyinin
1 0,0800 kontrolleri haftalik olarak yapilmaktadir (R=1). Bu
2 0.1600 politikaya ait, Tablo 2’de yapilmis olan durumlara ve
3 0’193 3 kararlara ait agiklama temel alinarak firmanin stok
4 0’1733 politikasi 6zel bigimiyle Tablo 4’te gosterilmistir.
3 0’173 3 Taleplerin gergeklesme olasiliklart baz alinarak
6 0’0 530 kurulan stok diizeylerinin haftalik degisimini gdsteren
7 0’0 670 gecis matrisi Sekil 5 ‘deki gibi olusacaktir. Burada
S ve it 0’ 3534 dikkat edilecek olursa ilk bes durumdan diger durumlara
G ve EIS U 0’ 1801 gecis olasiliklar1 sabittir bu da modeldeki siparis
5 ve us‘iu 0’1271 yapisindan kaynaklanmaktadir.
ve usti ,
8 ve listii 0,0601
Tablo 4:Ornege ait (R,s,S) Stok Kontrol Politikasinin ( R, ) Aciklamalar:
Durum | Stok Miktan (kg) | Karar &i(R) Hareket a € 4, Hareketin A¢iklamast
0 0< X<14.625 5 S-s+4 (7) konteyner 102.375 kg. siparis ver
1 14.625<X <29.250 4 S-s+3 (6) konteyner 87.750 kg. siparis ver
2 29.250<X<43.875 3 S-s+2 (5) konteyner 73.125 kg. siparis ver
3 43.875<X<58.500 2 S-s+1 (4) konteyner 58.500 kg. siparis ver
4 58.500<X<73.125 1 S-s (3) konteyner 43.875 kg. siparis ver
0 .
5 73.125<X<87.750 0 Konteyner 0 kg. siparis ver
0 .
6 87.750<X<102.375 0 Konteyner 0 kg. siparis ver
0 N
7 102.375<X<117.000 0 konteyner 0 kg. siparis ver
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0,1271 0,053 10,1733 0,1733
0,1271 0,053 01733  0,1733
0,1271 0,053 01733  0,1733
p_| 01271 0,055 01733 01733
0,1271 0,053 01733  0,1733
0,3534 01733 0,193 0,16
0,1801 0,1733  0,1733  0,1933
0,1271 0,053  0,1733  0,1733

0,1933 0,16 0,08 0,04
0,1933 0,16 0,08 0,04
0,933 0,16 0,08 0,04
0,1933 0,16 0,08 0,04
0,1933 0,16 0,08 0,04
0,08 0,04 0 0
0,16 0,08 0,04 0
0,1933 0,16 0,08 0,04

Sekil 5: (R,s,S) Stok Politikasina Gore Bir Periyotlu Geg¢is Matrisi

Denklem 12 ve Denklem 13 birlikte ¢oziildiigiinde
ise sistemin kararli hali olan 77 ’ye ulagilmis olacaktir.

7=[0,161871;0,077592;0,176062;0,172789;0,175443;0,138122;0,066298,0,031823)

MDI hammaddesinden siparis verildiginde olusacak
maliyeti; 9.375 Avro sabit ve konteyner basina da
51.188 Avro’ya mal oldugudur. O takdirde Denklem 15
tekrar yazilirsa siparig verildiginde olusacak maliyet;

{9.375+51.188(u), u >O}

O(u)=

0 ,u=0

seklini ~alacaktir. Imalata verilemeyen her bir
konteynerlik MDI ise poliliretan sistemin zamaninda
yetismemesine sebep olacagindan 96.525 Avro’luk
tilkenme maliyetine neden olmaktadir. Elde bulundurma
maliyeti ise dikkate alinmayacak kadar kiigiiktir bu
sebeple elde bulundurma maliyeti, toplam maliyet
fonksiyonunda yer almamaktadir. O takdirde politika
R, ’nin n+I haftasindaki toplam maliyeti asagida

gosterildigi gibi olacaktir:

9375+51.1881)+96.525mex| &, —S5,0,  0<X <s

QX; > §+1) =
9.525mmx{ &, —X, 0} sHISX <S
18

Denklem 16’ya goére, X, durumundaki sistemin

beklenen veya fiili maliyetini bulmak i¢in gerekli olan
ve Denklem 17°de agilim gosterilen k(X,) ve k(0)

asagidaki sekilde bulunur:

k(X,)=E[C(X,,&.)]
k(0) = E[C(0,&))]

=9.375+51.188(7) + 96.525E (max {£,,, - 5,0})

20

Siparis verilip stok diizeyi 7 palete ¢ikarildiginda
tikenme maliyetinin olugsmasi i¢in talebin, stok fist
diizeyinden yiiksek olmasi yani 8 ve istii olmasi
gereklidir, firmadan alman verilerin dagiliminda da 8 ve
iistll talep olma olasiligini bilmek, dénem basinda sifir
olan bir stoga ait beklenen tilkenme maliyetini
verecektir. Boylece Tablo 3°deki olasiliklardan sifir
stokla baslanan donemin beklenen maliyeti;

k(0) = E[C(0,£,,)]=9.375+51.188(7) +96.525(0,06)

=373.482,5 Avro
olacaktir.

Stok politikasinin  (R,s,S) olmasmndan dolay1
X,=0,1,2,3,4 icin beklenen tiikkenme maliyetinin esit
oldugu asikardir.

Stok politikasinin  (R,s,S) olmasindan dolay1
X, =0,1,2,3,4 i¢in beklenen tilkenme maliyetinin esit
oldugu asikardir.

k() = E[C(L¢,,)]=9.375+51.188(6) +96.525(0,06)
=322.294,5 Avro

k(2) = E[C(2,£,,)]=9.375+51.188(5) +96.525(0,06)
=271.106,5 Avro

k(3) = E[C3,&,,)]=9.375+51.188(4) +96.525(0,06)
=219.918,5 Avro

k(4) = E[C(4,£,,)]=9.375+51.188(3) +96.525(0, 06)
=168.730,5 Avro

s+1 stok diizeyinden sonra siparis
verilmeyeceginden, maliyet fonksiyonu sadece tilkenme
maliyetinden olusacaktir.

k(5) = E[C(5,£,)]=96.525E (max {& , - 5,0})
=96.525%0,1801 =17384,2 Avro



k(6) = E[C(6,£,,)]=96.525E (max {£,, —6,0})
=96.525%0,1271=12.268,3 Avro

k(7) = E[C(7,£,,)]=96.525E (max {£,,, —7,0})
=96.525*%0,06 = 5791,5 Avro

Haftalik beklenen ve fiili toplam maliyet ise,
Denklem 16’dan hesap edilirse 204.196 Avro olacaktir.
Bu deger, (R,s,S) stok politikasini kullanan firmanin
haftalik ortalama MDI hammaddesine ait maliyetidir.

;
D k(j)m; =204.195,9

=0
3.2. (R,S) Stok Kontrol Politikas1 (R )

Firmanin mevcut sisteminde kullandig1 stok
politikasi (R,S) Tablo 5’de gosterilmig ve R, politikasi
olarak ifade edilmistir. Bu politikanin kararli hal
yapisinin (77), ilk gecis matrisine (P)denk olacagi
aciktir ¢iinkii her stok diizeyinde siparis verilecektir ve
stok diizeyi S ‘ye kadar yani yedi birime ¢ikarilacaktir
ve bir R siirelik donem sonundaki stok diizeyini de
S’den eksilen talep belirleyecektir. Bu da donemin
basinda stok hangi diizeyde olursa olsun, hep siparis
verilecek ve bir sonraki stok diizeyi X, degerinin olma
olasiligt hep ayni olacaktir. Yani fonksiyon sadece
talepten etkilenecektir. Bu sebeple Denklem 12 ve
13’iin ¢oziilmesine gerek duyulmayacaktir. Sadece
Tablo 3 ‘deki bilinen olasik dagilimlarinin kullanilmasi
yeterlidir.

7 =[0,1271;0,053;0,1733;0,1733;0,1933;0,16;0,08;0,04]
Politika R, ’nin n+/ haftasindaki maliyeti ise
Denklem 19°daki gibi olacaktir.
C(X,,&,)=9.375+51.188(u) +96.525 max {&,,, — 7,0}
0<X, <7
19

Bu politikada tiikkenme maliyetleri her X, durumu

i¢in, talebin sekiz adet ve {istii olmasi durumunda
gergekleseceginden esittir. Bu takdirde, k(X,) yani X,

asagidaki sekilde
iki politikanin da

icin beklenen maliyet
X,=0,1,2,3,4 icin
k(X,) leri esit olacaktir.

durumu
olacaktir.

k(X,)=E[C(X,.&,)] =0(u)+96.525E (max {£,, —7,0})
k(0) = E[C(0,&,,)]=9.375+51.188(7) +96.525(0, 06)
=373.482,5 Avro

k(l) = E[C(1,E.,)]=9.375+51.188(6) +96.525(0,06)
=322.294,5 Avro

k(2) = E[C(2,£,,)]=9.375+51.188(5) +96.525(0,06)
=271.106,5 Avro

k(3) = E[C(3, §H1)]= 9.375+51.188(4) +96.525(0,06)
=219.918,5A4vro

k(4) = E[C(4,¢,,,)]=9.375+51.188(3) +96.525(0,06)
=168.730,5 Avro

k(5) = E[C(5,§M )] =9.375+51.188(2)+96.525(0,006)
=117.542,5 Avro

k(6) = E[C(6, g‘,ﬂ)]: 9.375+51.188(1) +96.525(0,06)
=66.354,5 Avro

k(7) = E[C(7,&,,)]=96.525E (max {£,,, —7,0})

=96.525*%0,06 =5791,5 Avro
Haftalik beklenen ve fiili toplam maliyet Denklem
16’dan hesaplanarak 206.608 Avro olarak bulunmustur.

;
D k(j)m; =206.608,3

Jj=0

Tablo 5: Ornege ait (R,S) Stok Kontrol Politikasinin ( R,) Aciklamalar:

Durum Stok Miktar1 (kg) Karar d,(R) | Hareket a €4, (S-X7) | Hareketin A¢iklamasi
0 0<X<14.625 5 7 konteyner 102.375 kg. siparis ver
1 14.625<X <29.250 4 6 konteyner 87.750 kg. siparis ver
2 29.250<X<43.875 3 5 konteyner 73.125 kg. siparis ver
3 43.875<X<58.500 2 4 konteyner 58.500 kg. siparis ver
4 58.500<X<73.125 lc 3 konteyner 43.875 kg. siparis ver
5 73.125<X<87.750 1b 2 konteyner 29.250 kg. siparis ver
6 87.750<X<102.375 la 1 konteyner 14.625 kg. siparis ver
7 102.375<X<117.000 0 0 konteyner 0 kg. siparis ver

21



SONUC ve ONERILER

Markov zinciri ve karar siireci, literatiirde; isletme,
egitim, pazarlama, finans, sosyoloji, meteoroloji ve
hidroloji gibi bir ¢ok bilime ¢alisma konusu olmustur.
Isletmecilikte 6zellikle, cok asamali iiretim sistemlerinin
incelenmesi, tamir bakim planlamasi, stok kontrol
sistemleri, liretim programlama ve ¢izelgeleme gibi bir
cok farkli alt konuda Markov analizi uygulamalarina
rastlamak miimkiin olmaktadir. Uretim y&netimi
icerisinde Onemli bir yer teskil eden stok kontroli
konusunda yapilan ¢alismalarsa; yeniden siparis
noktasimin belirlenmesi, periyot siiresinin belirlenmesi
veya yeni bir stok kontrol modeli kurulmasi ydniinde
olmustur.

Bu calismada ise, periyodik gozden gegirme teknigine
dayali iki olasilikli stok kontrol modeli incelenerek
modeller, maliyetleri agisindan kryaslanmigtir. Bu
kiyaslama yapilirken, talep dagilimindan yola ¢ikilarak
iki modelin de Markov zinciri Ozelligi gosterdigi
ispatlanmigtir. Gegis matrisleri belirlendikten sonra
stoga ait maliyetler tek tek incelenmis ve uygulamaya
konu olan firmaya yonelik maliyet fonksiyonu iiretilerek
Markov karar siireci tammlanmustir. Ozellikle stok
tilkenme veya ceza maliyetinin etkisi incelenmistir. Bu
inceleme sonucunda gorilen odur ki; poliliretan
sistemler iireten firmanin MDI hammaddesinin stok
kontroliinde, (R,s,S) modeli (R,S) modeline gore daha
uygun sonu¢ vermektedir. Calismanin amacit bu iki
yontemi kiyaslamak oldugundan, karar problemi hangi
yontemin tercih edilecegine yonelik olmus ve ayrintili
sayma yontemi kullanilarak sonuca gidilmistir, daha ¢ok
politikanin ~ oldugu veya amacin  politikalarin
karsilastirilmas1 degil de yeni bir optimum politika
olusturulmasi oldugu durumlarda, stokastik dinamik
programlama ile ¢6ziim daha kisa ve dogru olacaktir.
Caligmadaki bir baska konuysa maliyetlerin ele
almmasidir. Stok maliyeti olarak elde bulundurma
maliyeti dikkate almmamigtir. FElde bulundurma
maliyetinin varligi durumunda bu iki yontem arasindaki
maliyet farkinin daha da agilacagi asikardir. Calismanin
amacindan sapmamak maksadiyla siparis periyodunun
ve Ust diizey stok miktariin optimizasyonu ¢aligmanin
disinda  brrakilmig; rakamlar  firmanin  mevcut
sistemindeki sekliyle kullanilmistir. Béyle bir ¢alismaya
gidildigindeyse yiiksek S degerleri i¢in tiilkenme
maliyeti sifira yaklagirken siparis maliyetlerinde artis
goriilecektir. Aymi sekilde maliyet farki daha da
acilacaktir. Siparis noktast s’nin degisimi ise ancak
(R,s,S) politikasim1  etkileyecektir; asag1 ¢ekildigi
takdirde tiikenme maliyeti artacak, yukar1 ¢ekilirse de
siparis maliyeti artarak model (R,S) politikasina
yaklasacaktir.
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EMPLOYEES’ PERCEPTIONS OF ELECTRONIC BANKING
IMPLICATIONS

A STUDY IN FIVE BIG GARANTI BANK BRANCHES IN ISTANBUL

Dog. Dr. Ibrahim PINAR
Ars. Grv. Dilek DONMEZ
Istanbul Universitesi - Isletme Fakiiltesi

Isletme Yonetimi ve Organizasyon Anabilim Dali

In the banking sector, studies that measured branch employees’ perceptions toward the implications of electronic
banking were done. Based on these findings, a questionnaire was designed and branch employees were asked to fill
out. In this frame, this study aims to present the implications of e-banking and determine the bank branch
employees' perceptions towards those through a study in Garanti Bank. Determination of how branch employee
perceive e-banking implications will help maintain better performance based on e-banking for the bank branches.

Key Words: Electronic banking, employees, bank branches.

CALISANLARIN ELEKTRONIK BANKACILIK UYGULAMALARINI ALGILAMALARI
ISTANBUL’DAKI BES BUYUK GARANTI BANKASI SUBESINDE BiR ARASTIRMA

Bankacilik sektoriinde, sube calisanlarinin elektronik bankacilik uygulamalarini algilamalarini dlgen caligmalar
gergeklestirilmigtir. Bu ¢alismalardan elde edilen bulgulara dayanarak bir anket olusturulmus ve sube ¢alisanlarina
uygulanmistir. Bu baglamda, bu ¢alisma elektronik bankacilik uygulamalarini sunmay1 ve Garanti Bankasi’nda
gergeklestirilen bir ¢alisma ile sube galisanlarinin elektronik bankacilik uygulamalarina karsi algilarini belirlemeyi
amaglamaktadir. Sube calisanlarinin elektronik bankacilik uygulamalarint nasil algiladiklariin belirlenmesi, banka
subelerinin elektronik bankacilik uygulamalarina dayali performanslarinin artmasina yardimei olacaktir.

Anahtar Sozciikler: Elektronik bankacilik, ¢alisanlar, banka subeleri.
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INTRODUCTION

One of the most recent channels of distribution to
be used in the financial services industry is electronic
banking, which was introduced in the mid 1990s and is
thereafter steadily becoming more important. The term
electronic banking refers to the provision of
information or services by a bank to its customers, via
a computer or television. In its very simplest form,
electronic banking (e- banking) can mean the
provision of information about the bank and its
products via a page on the World Wide Web (WWW).
A more developed service is one that provides
customers with the opportunity to gain access to their
accounts and execute transactions or to buy products
online via the internet discussions on the opportunities
and threats of the Internet in general, have resulted in
both  confusion and discouragement among
practitioners. In any case, it seems that there should be
significant changes in the way the relationship
between the organisation and the customer is managed
(Lymperopoulos and Chaniotakis, 2004, p: 302).

As a result, the role of branch employees that
mainly handle this relationship may change too.
Therefore, asking for and analyzing their perceptions
is important not just because the perceptions and
attitudes of service delivery staff are a key input to a
service organisation's identity but also because, in
many cases, branch employees are responsible for the
promotion of the use of electronic channels to their
customers (Van Heerden and Puth, 1995). It has long
been noted that perceptions and attitudes can influence
behaviour. Therefore, monitoring and determining
employee attitudes and perceptions of e-banking to
maintain better performance for the bank branches
(Pettijohn, Pettijohn and Pettijohn, 2004, p: 11).

In fact, a number of research studies have
discussed and examined the perceptions towards
implications of electronic channels for financial
services (Black and Others, 2001, p:390-398; Mols,
1999, p:295-300; Liao and Cheung, 2002, p:283-295).
But these studies generally have tended to focus on
customers and bank managers rather than employees.
Specific studies on employees' perceptions of e-
banking are lacking (Polatoglu and Ekin, 2001, p:156-
165; Arasli, Smadi ve Katircioglu, 2005, p:41-56;
Kolodinsky, Hogart and Hilgert, 2004, p:238-259;
Lymperopoulos and Chaniotakis 2004, p:302-311). In
this frame, the aim of the study is to present the
implications of e-banking and determine the bank
branch employees' perceptions towards those
implications through a research .

To this end, the literature related to the
implications of e-banking is reviewed and the
methodology of the research is described. Then, the
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results from a questionnaire administered to 5 bank
branch employees are discussed. Finally, the
limitations of the study are presented and a general
conclusion is drawn.

1. ELECTRONIC BANKING

In the world of banking, the developments in
information technology have had an enormous effect
in development of more flexible payment methods and
more user-friendly banking services. Online banking
and other electronic payment systems are new, and the
development and diffusion of these technologies by
financial institutions is expected to result in a more
efficient banking system. This technology offers
banks alternative or non-traditional delivery channels
through which banking products and services can be
delivered to consumers more conveniently and
economically without diminishing the existing service
levels ( Akinci, Aksoy and Atilgan, 2004, p: 212-232
).

Electronic banking (e-banking) technology is one
of the these technologies. E-banking technology
represent a variety of different services, ranging from
the common automatic teller machine (ATM) services
and direct deposit to automatic bill payment (ABP),
electronic transfer of funds (EFT), and home banking
(HB) often referred to as internet banking (IB). Phone
banking (PB), credit cards (CCs) and point-of-sale
terminals (POS) are the other e-banking technologies
(Kolodinsky, Hogart and Hilgert, 2004, p:238-259;
Richard, Prefontaine and Sioufi, 2001, p:299-311).
Similarly, five basic services associated with e-
banking are identified by Chou and Chou ( 2000).
These are;

-view account balances and transaction histories,

-paying bills,

-transferring funds between accounts,

-requesting credit card advances,

-ordering checks.

Given the current and likely future magnitude of
e-banking, all over the world, banks must gain a
comprehensive understanding of this consumer-based,
electronic revolution. Among other things, banks must
understand who specifically is adopting and utilizing
this new commercial technology and why (Lassar,
Manolis and Lassar, 2005, p:176 -199 ). Ultimately,
banks should be in a position to predict who the users
of this new technology, understand important user
perceptions and how these perceptions interact with
new e-banking processes and procedures. Although the
reasons behind this electronic phenomenon are many
and varied, there are likely consumer and employee
perceptions that can be identified and investigated in
order to gain such an understanding.



1.1. Literature Review On Implications of
Electronic Banking

Implications of e-banking issues becomes an area
of interest to some researchers. In a study of retail
banks, Daniel and Storey (1997) have found reasons
why banks have opted for the e-banking to:

e cnhance the organization’s reputation for
innovation,

e  attract new customers.

In other study of e-banking, Kolodinsky, Hogart
and Hilgert (2004, p:238-259) mentioned relative two
advantages of e-banking. These are; advantage of time
for customer and bank.

On the other hand, Bradley and Steward (2003, p:
272-281) mentioned on supply side and reduction of
costs, increased customer satisfaction, protection of

reputation, competition advantage, market
transparency have been cited as implications of e-
banking.

The following study of Aladwani (2001, p:213-
225), also, mentioned implications of e-banking:

e improving the competitive position,
improving bank’s reputation,
improving bank’s image,
satisfiying customer demand for the service,
reducing costs.

The presentation of a study, Curaau (2002, p:285-
296), has offered the opportunity to identify the
implications of e-banking:

e reduction of costs,
attract young customers,
increase competitive advantage,
differantiation of service.

Paswan, Spears, Hasty and Ganesh (2004, p:324-
338) mentioned e-banking and offered implications of
e-banking like below:

e  bank reputation,
fast and efficient service,
reduction of costs,
advantage of time for customers and bank.

Likewise, in the study within the banking
industry, Lymperopoulos and Chaniotakis (2004,
p:302-311), based on the literature review, identified 8
main implications that measure branch employees’
perceptions toward implications of electronic banking.
These are;

e  cost reduction,
improve image,
innovator’s advantage,
queue minimisation,
increase of sales,
customer satisfaction,
service differantiation,
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e market transparancy.
In the following paragraphs, the Turkish banking

sector and Garanti Bank will be explained shortly.

2. THE TURKISH BANKING SECTOR AND
GARANTI BANK

The banking sector, a major part of the financial
system, is one of the fastest growing sectors in Turkey.
At the end of the 1998, commercial banking
exprienced growth rates of 25 percent which was much
higher than the growth in the national economy. The
assets of the banks increased by 24 percent and
reached the level of USD 117.4 billion representing a
significant increase in total investment. Presently,
there are over 70 privately and publicly owned banks
with over 7370 branches, employing more than
166.000 employees. The Turkish banking sector has
not only grown in numerical terms it has also
expanded in terms of technology and the technological
innovations in Turkey. Until 1987, banking activities
in Turkey were mainly conducted in branches. Tiirkiye
Is Bankasi, Turkey’s largest private bank, laid the
foundation for electronic banking in Turkey in 1987
by introducing automatic teller machines (ATM’s) to
Turkish consumer. By 1998, the number of ATMs in
the country reached over 7.400. Alternative banking
channels via telephone, PC/terminal/Internet and POS
were in place by various banks starting in 1996. In late
1997, telephone banking service had became popular
among Turkish consumers since it allows customers to
do all their transaction other than cash withdrawal
anywhere, although it does not provide visual
verification to the customers (Polatoglu and Ekin,
2001, p:156-165).

In 1997, Garanti Bank also joined the competition
on the Web. Today, serving around one million
customers with non-traditional channels, Garanti
makes a turnover of US$3 billion per month through
these channels. The number of IB (internet banking)
customers of Garanti Bank went up to 375.000 in
october 2001, from 38.000 in 1998 (Akinci, Aksoy and
Atilgan, 2004, p:212-232).

Garanti Bank ("Garanti") is the third largest
private bank in Turkey with $29.8 billion asset size as
of June 30, 2006. Garanti provides retail, commercial,
corporate and private banking services to over 6
million customers. As of August 2006, it operates 462
domestic branches, five foreign branches (in
Luxembourg, Malta and Northern Cyprus (3), four
international representative offices (in Moscow,
London, Dusseldorf and Shangai), 1,320 ATMs, a call
center and an internet bank utilizing its state-of-the-art
technology and focusing in customer satisfaction.
Garanti was established as a privately owned
commercial bank in Ankara in 1946. In 1983, Dogus



Group - one of Turkey's largest conglomerates with
operations in processed food, retailing, contracting,
financial services and tourism - acquired Garanti. In
2001, Garanti became one of the largest players in
Turkish banking sector as a result of Dogus Group's
strategic decision to merge all its banking operations
under Garanti. Since Dogus Group's acquisition of
Garanti, its assets grew from $386 million reaching
$29.8 billion by June 2006. On December 23rd, 2005,
Dogus Group and General Electric Consumer Finance
(GECF) signed an agreement to form an equal
partnership in Garanti shareholding. Under the terms
of the agreement, GECF acquired half of Garanti
Bank's ordinary shares held by Dogus Group - a 25.5%
stake. (Garanti Bank, 2006).

Garanti has a state-of-the-art technology
infrastructure and most efficiently utilizes its
alternative delivery channels, thereby reducing cost
while enhancing market share. Garanti has achieved
remarkable success in migrating banking transactions
from branches to alternative distribution channels. As
of June 2006, almost 80% of all banking transactions
were carried out via alternative channels including
ATMs, internet and the call center. Garanti's Internet
Banking has a usage rate of 59% in comparable
transactions, a ratio that is above even those of
developed market banks. Numerous institutions around
the world have acknowledged Garanti Bank's
excellence in its products and services. Garanti Bank
has been the first Turkish bank to receive 'ISO
9001:2000 Quality Certificate' covering all its banking
departments and functions. The Bank has been named
"Turkey's Best Bank" for the 7th time by Euromoney
Magazine, one of the world's most important finance
publications, and has received the Euromoney Award
for Excellence in 2006. Global Finance chose Garanti
as "Turkey's Best Internet Bank" for the sixth
consecutive year in 2006. garanti.com.tr won the
"Golden Spider Web Competition Grand Prize" in the
"Finance" category for the fourth consecutive year in
2005 while paragaranti.com took second place in the
finance category and third place in the financial
services category as Turkey's most comprehensive and

functional finance portal. EFQM (European
Foundation for Quality Management ) presented
Garanti Call Center with the "Committed to

Excellence in Europe" award in 2004, making it the
first Call Center in the world to receive this award.
Global Finance selected Garanti as the "Best Sub-
Custodian in Turkey" for the fourth time in 2006
making Garanti the "top-rated" bank to date among
banks in Turkey offering custody services (Garanti
Bank, 2006).

On the other hand in 2005 Global Custodian chose
Garanti as the best bank offering custody services in
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Turkey for the ninth consecutive year. Garanti also
received the Straight Through Processing Excellence
Award from Deutsche Bank, JP Morgan Chase Bank
and Citibank NA for close to 100% error-free
international payment operations. Microsoft Turkey
presented Garanti with the "6th Annual Small &
Medium Size Business (KOBI) Development Award"
in 2004 citing the contribution Garanti's Cash
Management Package (GANI) has made to the
utilization of information technology by small
enterprises. (Garanti Bank, 2006).

3. RESEARCH METHODOLOGY

One of the main objectives of this study is to
develop an understanding of the perceptions of branch
employees towards the implications of e-banking in
Garanti Bank as identified in the previous section.
Thus, a questionnaire instrument was designed and it
was conducted in 5 Garanti Bank branches in Istanbul.
The questionnaire was distributed in April 2005. The
questionnaire was completed by branch employees
during working hours. The questionnaire used in the
research were adapted from previous studies
(Lymperopoulos and Chaniotakis, 2004, p:302-311;
Daniel and Storey, 1997; Kolodinsky, Hogart and
Hilgert, 2004, p:238-259; Bradley and Steward, 2003,
p:272-281; Aladwani, 2001, p:213-225; Curaau, 2002,
p:285-296; Paswan, Spears, Hasty and Ganesh, 2004,
p:324-338).

For this study, a questionnaire was conducted by
106 banking personnel in 5 big bank branches and in
each bank branch, all branch employees were asked to
complete the questionnaire, to ensure coverage of
different hierarchical levels. Respondents were asked
to express the level of their perceptions with 17 items,
each one representing one of the e-banking
implications identified earlier from the review of the
literature. For the measurement of all those items a
five-point Likert-scale was used (1=strongly disagree
to S5=strongly agree). Finally, before the field work, a
pilot study with ten branch employees was completed
in order to refine the questions. Conformingly, the
reliability test done for this research shows an alpha
value of 0.8616, which indicates a high reliability.

4. ANALYSIS OF RESEARCH FINDINGS

Demographic characteristics of the research
sample are given in the Table I. There are more female
(%61.3) respondents than male respondents (%38.7).
Almost (%56.7) of the sample are age of 30 and under.
The majority of the sample (%60.3) indicates
university level of education. About half of the sample
(% 47.2) reports their work experience in Garanti
Bank of more than 5 years.



TABLE I: Demographics Characteristics Of The Research Sample

Factor Branch Empoloyees

Frequency Percent-%
Gender
Male 41 38.7
Female 65 61.3
Total 106 100.0
Age
30 and under 60 56.7
31-40 42 39.6
41-50 4 3.7
50 and above - -
Total 106 100.0
Level of Education
High school or less 12 11.3
Collage 27 25.5
University 64 60.3
Master or Doctorate 3 2.9
Total 106 100.0
Work Experience in Garanti Bank
Less than 1 year 20 18.9
1-3 years 17 16
3-5 years 19 17.9
More than 5 years 50 472
Total 106 100.0

The

The perceptions of e-banking are shown in Table II.
analysis of branch employee’s perceptions showed

that implications of e-banking are perceived as positive

by all branch employees because of five-point Likert-
scale, general mean indicates (4,50).

TABLE II: Employees’ Perceptions Of Electronic Banking Implications

Implications of electronic banking Mean SD

1-Provides competition advantage 4.69 0.48
2-Improve bank’s image 4.80 0.49
3-Offer innovator’s advantage 4.76 0.50
4-Bring minimisation of quering in branches 4.67 0.56
S-Increase sales 432 0.84
6-Improve customer satisfaction 4.18 0.92
7-Enhance the organization’s reputation for innovation 4.57 0.71
8- Give opportunities for service differentiation 4.56 0.75
9-Improve market transparency 4.08 1.00
10- Provide advantage of time for bank 4.61 0.62
11- Provide advantage of time for customer 4.74 0.50
12- Create cost reduction 4.65 0.69
13- Attracts young customers 4.57 0.69
14- Attracts new customers 4.28 0.83
15-Offer fast and efficient service 4.64 0.58
16-Increase employee job satisfaction 3.88 0.99
17-Provide low transaction cost for customer 4.64 0.58

Note: (1) strongly disagree, (2) disagree, (3) neutral, (4) agree and (5) strongly agree
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The results of study also reveal that some
implications are perceived as more positive than other
implications. These are especially, improve bank’s
image (4.80), offer innovator’s advantage (4.76) and
provide advantage of time for customer (4.74). Much
less positive perceptions was attached to increase
employee job satisfaction (3.88), improve market
transparency (4.08) and improve customer satisfaction
(4.18). Because of the branch employees in our sample
are almost young, well-educated and experienced
therefore their perceptions of all e-banking implication
can be positive. From the Table II, we can see that
implications of e-banking about bank external
relationships are ranked more high mean than others
like improve bank image (4.80) and offer innovator’s
advantage (4,74).

While results showed that there is a positive and
high level perceptions of e-banking implications, branch
employees stated that they have nearly positive
perceptions (3,88) that e-banking increases their job
satisfaction. Perhaps, this rate can be a reflection that e-
banking implications affect employees’ job satisfaction.
Also, this perception can be considered by bank
managers and human resource managers in job
satisfaction applications.

CONCLUSION

This study was based on the 17 potential
implications of e-banking adoption identified in the
literature review. Using these implications in the
construction of a theoretical framework, branch
employees' perceptions of e-banking implications were
tried to determine.

The above results should be of substantial help to
human resource managers and branch managers of
banks. For this study, the positive perceptions of e-
banking implications by the branch employees is a good
position for this bank. In any other case (i.e negative
perceptions), human resource managers and branch
managers can have attempt to minimize the negative
perceptions of their branch employees which could be
made by communicating the benefits of e-banking and
helping them perceive this distribution channel as an
opportunity rather than a threat. Because there could be
a danger for transferring employees’ negative
perceptions to customer. So, this study serve a tool for
banks to determine perceptions of their branch
employees. Thus, this study could be seen as a first step
and could be considered as a stimulus for more in-
depth research into this subject.

This study has several limitations that, when
revealed, can help to improve future research. First, the
study has considered only a limited number of e-
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banking implications. So, this research outcomes are
valid for these implications of e-banking.

Second, this study was conducted by only 5
branches of Garanti Bank only in Istanbul. Future
researchers may wish to consider other banks and their
employees and they could have different results. Future
endeavors should consider other bank as a means of
more broadly assessing the generalizability of this
study finding.
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YONETICIYE SADAKAT ve ISGOREN PERFORMANSI ARASINDAKI

ILISKILERE YONELIK BIR ARASTIRMA

Dog. Dr. Adnan CEYLAN
Hasan DOGANYILMAZ
Gebze Yiiksek Teknoloji Enstitiisti

Orgiitsel sadakatin unsurlarinda biri olan, isgorenlerin y&neticiye kars1 sadakatleri isgorenlerin performanslarini
acgiklamada onemli bir rol oynamaktadir. Yoneticiye sadakat farkli boyutlarla incelenebilmektedir. Bu ¢alismanin
amact yoneticiye sadakat kavramimin bes boyutu olan, kendini adama,ekstra ¢aba sarf etme, baglanma, yoneticiyle
6zdeslesme isgoren performansi iizerindeki goreceli etkilerini incelemektir. Bu amacla gerekli veri izmit’de bulunan
bir isletmenin 98 c¢aliganindan elde edilmistir. Boyutlarin goreceli etkilerini degerlendirmek i¢in lineer regresyon
analizi kullanilmistir. Modelin p<0,001 de anlamli oldugu bu regresyon analizi sonuglarina isgéren performansinin
olusumda en etkili boyut icsellestirme boyutudur. Ozdeslesme ve ekstra caba sarf etme boyutlariin da isgdren
performanst iizerinde pozitif etkili oldugu bulunmustur. Yoneticiye sadakatin diger iki boyutu olan kendini adama
ve yoneticiye baglilik boyutlarinin isgéren performansinin olugumunda anlamli bir etkisi olmadig1 ortaya ¢ikmustir.
Arastirma sonuglar1 isgdéren performansini gelistirmeyi amag¢ edinen yoneticilere sadakat kavramini tanimlama ve
anlamada yardimci olacaktir.

Anahtar Sozciikler: Sadakat, Yoneticiye sadakat, Isgdren performansi

A STUDY ABOUT THE RELATIONS BETWEEN THE LOYALTY TO SUPERVISOR AND EMPLOYEE
PERFORMANCE

Employee loyalty to supervisor that is one of the component of organizational loyalty play a critical role in
explaining the employee performance. Loyalty to supervisor can be investigated through the various dimensions of
it. The purpose of this study is to investigate the relative effect of five dimensions of loyalty to supervisor including
dediction, extra effort, attachment, identification and internalization on employee performance dimensions. Based
on this purpose required data was collected from 98 employees from a firm located in izmit. Linear regression
analysis was employed to evaluate the relative effect of dimensions. Results of regression analysis in which the
model was found significant at p<0,001, indicated that internalization was the most effective dimension on
building employee performance. Also identification and extra effort dimensions were found positively effective on
employee performance. Also it was explored that dedication and attachment, other two dimensions of loyalty to
supervisor, were not significantly effective on building employee performance. Results can be useful for managers
who aim to increase employe performance, helping to conceptualize and understand loyalty to supervisor.

Key Words: Loyalty, Loyalty to supervisor, employee performance
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GIRIS

Orgiit performansinin itici giiglerinden bir oldugu
belirtilen (Suliman Abubakr, Iles Poul, 2000) orgiitsel
sadakat kavrami kaynaklari ve sonuglar1 agisindan
bircok arastirmaya konu olmustur. Orgiitsel sadakat
kavrami genel olarak bir bireyin belirli bir oOrgiitle
O0zdesleme ve o Orgiite dahil olma giicii olarak
tanimlanmaktadir (Swailes Stephan, 2004).
Arastirmalarda bu giicle baglantili olarak ortaya ¢ikan
olumlu sonuclara sikca deginilmektedir. Genel olarak
Orgiitsel sadakatin; orgiitsel etkililik (Carmeli Abraham,
Freud Anat, 2004), tiretkenligin artmasi, is tatmininin
artmasi, egitim maliyetlerinin azalmasi (Mc Guinness
Barbara M.,1998), motivasyonun artmasi (Becker
Thomas E., Billings Robert, Eveleth Daniel M., 1996),
isgorenlerin Orgiit i¢in kisisel ihtiyaglarindan fedakarlik
etmesi, ihtilafli yonetim kararlarin1 dahi kabul etmesi
(Lee John W. 1968), isgiicli pazarinda orgiitiin itibarinin
artmas1 ve boylece daha iyi igsgorenlerin ise alinmasina
yardimci olmasi (Mayfield Jacqueline, Mayfield Milton,
2002), son iriin kalitesinin kesinlesmesi, degisime
uyumun garantilenmesi (Ali J. Abbas, Krishnan K.
Azim Ahmed, 1997), isgorenlerin, Orgiitte yeni roller
almalari, diger iscilerin egitimine yardimci olmalar
(Mayfield Jacqueline, Mayfield Milton, 2000) ve
isgdrenin gosterecegi efor ve isgilicii devri (Hartmann
Linley C., Bambacas Mary, 2000) ilgili oldugu
belirtilmektedir.

Literatiirde orgiitsel sadakat kavramini genel olarak
inceleyen c¢alismalarin yaninda sadakat kavramina
orgiitle ilgili daha alt unsurlar1 odak alarak yaklasan
yakin tarihli bazi caligmalar gbze carpmaktadir. Bu
yaklasimin temelindeki mantigi Cheng, Jiang ve Riley
(2003)  orgiitsel  sadakat  kavramimmin  sadakat
duygularinin bir biitliinii olmas1 ve Orgiitsel sadakati
anlayabilmek icin bu alt unsurlara olan sadakati
anlamanimn gerekli olmasi ile agiklamaktadir. Bu
aragtirmacilara gore oOrgiitsel sadakat; tepe yoOnetimi,
yoneticiler, ¢calisma arkadaslari, sendikalar ve orgiit ici
miigteriler gibi alt unsurlara muhtemel farkli
derecelerdeki sadakat kavramlarini kapsamaktadir.

Bu c¢aligmanin genel amaci ise bu alt unsurlardan
olan “yonetici” ye sadakat ile isgbren performansi

arasindaki iligkiyi incelemek, ayrica yoOneticiye
sadakatin  arastirmada  tanimlanan  boyutlarinin
performans iizerindeki goreceli etkilerini ortaya
¢ikarmaktir.

Bu amag¢ dogrultusunda caligmada; konu ile ilgili
kuramsal cerceveye, bu cerceveye dayali olarak
gelistirilen aragtirma modeline, bu modelden c¢ekilen
hipotezlere, hipotezlerin testi icin yapilan uygulama
calismasinin ~ metodolojisine,  yapilan  analizlere
deginilmis, son olarak da ortaya ¢ikan sonuglar ve
sonuglar ile ilgili degerlendirmeler sunulmustur.
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1. KURAMSAL CERCEVE

“Yonetici”, literatiir incelendiginde goriilecegi gibi
Orgiitin  bir alt unsuru olarak siklikla sadakat
arastirmalarinda odak olarak ele alinmistir ve isgorenin
yoneticiye duydugu sadakat hissinin ortaya ¢ikardigi
sonuglar da farkli agilardan incelenmistir. Chen (2001)
yoneticiye sadakat kavramimin incelenmesine olan bu
egilimin nedenini; ydneticinin Orgiitiin bir temsilcisi
olmasi bu nedenle de sadakat kavraminin en yakin odak
noktasi olmasi ve iggéren davranisina giiglii bir sekilde
etki edecek en muhtemel unsurun yoneticiye sadakat
olmasi ile agiklamaktadir. Ozellikle isgoren performansi
gibi 6nemli ¢iktilarin olusmasinda yoneticinin sadakat
kavraminin merkezi olarak ele alinmasinin uygunlugunu
destekleyen bazi arastirma sonuglari yer almaktadir. Bu
arastirmalarda, orgiitlerde isgdrenlerin
performanslarindaki degisimlerin, isgorenlerin genel
orgiitsel sadakatlerinden ¢ok isgorenlerin Orgiitiin alt
unsurlarindan biri olan yoneticiye olan sadakatleriyle
aciklanabildigi ortaya cikarilmistir (Becker Thomas E.,
Billings Robert, Eveleth Daniel M., 1996; Siders Mark
A., George Gerard, Dharwadkar Ravi, 2001; Chen
Xiong Z., Tsui Anne S., Farh Jling-Lih,
1998).Yoneticiye sadakatin; isgéren performansinin
aciklanmasinda, literatiirde ait oldugu kabul edilen
temel unsurdan daha fazla etkili oldugunu ortaya
¢ikaran bu arastirma sonuglari kavrami daha onemli
hale getirmekte ve daha detayli arastirilmasi geregini
dogurmus bu gerek dogrultusunda yonetici sadakati
kavrami da farkli yaklasimlarla boyutlara boliinerek
incelenmis ve hakkinda derinlemesine bilgi edinilmeye

calisilmugtir.
Becker ,Billings ve Eveleth 1996 tarihli
¢alismalarinda yoneticiye sadakat kavramini

“Ozdeslesme” ve “igsellestirme” olmak tizere iki boyutta
ele almislardir. Bu c¢alismada 6zdeslesmenin kisilerin
tutum ve davraniglarimi , bir kisi ve ya grupla tatmin
edici bir iligki i¢inde olabilmek icin adapte etmeleriyle
olustugu, igsellesmenin ise kendi degerlerinin bireylerin
deger sistemleri ile uyumlu olmasi ile meydana geldigi
belirtilmekte ve yoneticiye sadakatin bu iki boyutunun
calisan performansi ile iligki olacag: iddia edilmektedir.
Chen, Tsui, Farh ise Cin’de yiiriittiikleri ¢aligmalarinda
(2002) Dogu kiiltiiriiniin 6nemli bir 6zelligi olan kisiler
aras1 iletisimle ilgili unsurlar1 yoneticiye sadakat
boyutlarina dahil ederek toplam bes boyutlu bir
yoneticiye sadakat kavrami gelistirmislerdir. Buna gore
bu bes boyutun anlamlar1 ve gosterim sekilleri soyledir:

(1) Kendini Yoneticiye Adama: Bu boyut bir
isgérenin kendisini yoneticisine adamasint ve kendi
cikarlarin1 bir kenara birakip yoneticisinin ¢ikarlarmi
korumasina olan istegini belirtir.



(2) Yonetici Igin Ekstra Caba Sarf Etme: Bu boyut
isgdrenin yoneticisinin iyiligi i¢in 6nemli derecede ¢aba
gostermesine olan istegini belirtmektedir.

(3) Yoneticiye Baglanma: Bu boyut bir isgdrenin
yOneticisine bagli olma ve pesinden gitmeye olan
arzusunu belirtmektedir.

(4)Yoneticiyle Ozdeslesme: Bu boyut isgdrenin
yoneticisinin bagarilarina duydugu saygiyt ve bu
yoneticiye bagli calismaktan dolay:1 hissettigi gururu
belirtmektedir

(5) Yoneticinin Degerlerini I¢sellestirme: Bu boyut
isgbren ve yonetici arasindaki deger benzesmesini
gostermektedir.

Bu aragtirmada yoneticiye sadakat bu boyutlarin
yardimiyla, bir igsgdrenin belirli bir yoneticiye kendini
adamasi ve baglanmasi ile 06zdeslesmesinin bagil
kuvveti olarak tanimlanmaktadir (Chen Xiong Z., Tsui
Anne S., Farh Jling-Lih, 1998) .

Rol i¢i performans ise resmi gorev tanimlar
tarafindan gerekli goriilen faaliyetlerle ilgilidir (Michael
Rikarta, 2002). Caligmada isgéren performansi,
isgdrenin rol i¢i performansini ifade etmektedir.

Daha o6nce de belirtildigi gibi 6zellikle rol-igi
performans s6z konusu oldugunda yoneticiye olan
sadakat, Orgiite olan sadakatten daha fazla agiklayici
giice sahip olabilmektedir. Ciinkii 6rgiitiin bir temsilcisi
olarak yoneticiler iggorenlerle siklikla giindelik iletisim
kurmakta, orgiitlenmis faaliyetlerin resmi ve resmi
olmayan kurallarin1 belirlemekte, ve en Onemlisi de
astlarina verilecek {icretlerin idarecisi olarak gdrev
yapmaktadir (Chen Xiong Z., Tsui Anne S., Farh Jling-

Lih, 1998; ). Bir yonetici isgorenlerle yakin iletisim
kurabilmekte, onlarin davraniglarin1 = stirekli olarak
gozlemlemekte ve buna gore karsilik verebilmektedir.
Hatta yoneticiler isgorenlerin yaptiklarina dair satis
hacmi, {iretim miktar1 gibi  objektif bilgileri
yorumlamakta ve subjektif olarak bir yargi ortaya
koymaktadirlar.  Dolayisiyla  ydneticisine  yogun
derecede sadik olan isgorenler, ortaya koyduklar iyi
performanslarin  yoneticileri tarafindan gézlemlenip
odiillendirilebilecegine inandiklar1 i¢in daha yiiksek
performans ortaya koymak i¢in motive olacaklardir
(Chen Xiong Zhen, Tsui Anne S., Farh Jling-Lih; 2002).
Bu aciklamalara ve yonetici sadakatinin belirtilen bes
boyutu ile ilgili verilen bilgilere dayanarak olusturulmus
arastirma modeli ve hipotezler asagida sunulmustur.

H1: Isgorenin  gostermis oldugu  yonetici
sadakatinin kendini adama boyutu isgdéren performansi
tizerinde olumlu bir etkiye sahiptir.

H2: Isgdrenin  gdstermis oldugu  ydnetici
sadakatinin yonetici i¢in ekstra ¢aba sarf etme boyutu
isgdren performansi lizerinde olumlu bir etkiye sahiptir.

H3: Isgérenin  gostermis oldugu  yonetici
sadakatinin yOneticiye baglanma boyutu isgdren
performansi iizerinde olumlu bir etkiye sahiptir.

H4: Isgérenin  gostermis  oldugu  yénetici
sadakatinin yonetici ile O6zdeslesme boyutu isgéren
performansi lizerinde olumlu bir etkiye sahiptir.

H5: lIsgorenin  gdstermis oldugu  yonetici
sadakatinin yoneticinin degerlerini igsellestirme boyutu
iggdren performanst lizerinde olumlu bir etkiye sahiptir.

= Kendini Adama \

a Ekstra Caba

2 e

= Baglanma o Isgdren
H 3 R Performansi
E Ozdeslesme | — Ha /

:% HS

- Icsellestirme /

Sekil 1. Arastirma Modeli



2. METODOLOJi

Yukarida belirtilen arastirma hipotezlerinin testi
igin gerekli veri Izmit’de faaliyet gdsteren bir firmada
gerceklestirilen uygulamada anket yontemi ile
toplanmustir.

Anket formlari, yoneticilere ve isgorenlere yonelik
olmak tizere 1iki farkli sekilde diizenlenmistir.
Yoneticiler i¢in hazirlanan anket formunda iggdrenlerin
performanslarint degerlendirmeyi saglayacak rol-ici
performans Olgegine, isgorenler i¢in hazirlanan anket
formu ise yoneticiye sadakatin 5 boyutunu olgmeye
yonelik dlgeklerine yer verilmistir.

Yoneticiye sadakatin bes boyutunu 6l¢gmede Chen,
Tsui ve Farh (2002) tarafindan gelistirilen toplam 17
soruluk , Sli Likert tipinde hazirlanmig 06lgek
kullanilnustir. Isgérenlerin performansmi 6lgmek igin
ise yine Farh ve Chen tarafindan 1997 tarihli
calismalarinda kullanilan 4 soruluk rol i¢i performans
olceginden faydalamlmistir. Olgek sorular1 calismanin
ekinde sunulmustur.

Hazirlanan her iki anket formu da Oncelikle
isgorenlerin yoneticilerine dagitilmistir.  Yoneticiler
calisanlarin performanslarint degerlendirdikten sonra,
performansint degerlendirdikleri isgorenlere sadakat
Olgegini iceren anketleri dagitmislardir. Calisanlarin
yoneticileri ile ilgili sorulart baski altinda kalmadan
cevaplayabilmeleri igin anketler isim yerine numaralar
ile temsil edilmistir.

387 calisan arasindan uzun dénem ayni isletmede
calisan ve egitim durumlar1 acisindan en az ortaokul
egitimi almis olan toplam 100 kisi arastirmaya dahil
edilerek anketler bu iggdrenlere dagitilmistir. Toplan
anketlerden kullanilamayacak 2 anket elenmis ve kalan
98 anketten elde edilen veri analizlerde kullanilmustir.

3. ANALIZ
3.1. Orneklem istatistikleri

Ormekleme dahil edilen 98 isgdrenin, yas, cinsiyet,
egitim seviyesi, medeni halleri, isyerindeki pozisyonlari,
is hayatindaki toplam deneyimleri, daha once calistigi
sirket sayist1 ve su anki firmada g¢alisma siirelerini
gosteren frekans dokiimleri Tablo 1. de dzetlenmistir.

3.2. Olgeklerin Degerlendirilmesi

Arastirmada  kullanilan  Olgeklerin  yapisal
gecerliliklerini test etmek amaci ile varimax rotasyonu
ile kesifsel faktor analizi uygulanmistir. Tablo 2.” de
Olgek  sorularmm faktér dagilimlart  verilmistir.
Goriildiig gibi yoneticiye sadakatin bes boyutuna ait
her bir soru ayr1 faktorlere yiliklenmistir. Sonuglar
incelendiginde isgorenlerin yoneticiye sadakatlerinin
bes boyutunu 6lgen dlceklerin yapisal gecerlilige sahip
olduklar1 goriilmektedir.

Tablo 1. Orneklem Istatistikleri

Yiizde Yiizde Yiizde Yiizde
Yas Daha once ¢ahistig1 Toplam deneyim IAym sirkette
sirket sayisi siiresi (y1il) caligma siiresi (y1l)
8-25 8,2 ,00 30,6 ,00 27,6 |1,00 16,3
26-35 61,2 1,00 20,4 1,00 10,2 2,00 10,2
36-45 24,5 2,00 30,6 2,00 18,4 [3,00 5,1
46-55 6,1 3,00 11,2 3,00 7,1 4,00 4,1
4,00 4,1 4,00 6,1 5,00 9,2
Cinsiyet 5,00 2,0 5,00 6,1 6,00 8,2
Erkek 99,0 10,00 1,0 6,00 2,0 7,00 10,2
Bayan 1,0 7,00 3,1 8,00 11,2
8,00 5,1 9,00 5,1
Medeni Hal Sirketteki Pozisyonu 9,00 2,0 10,00 9,2
Evli 91,8 Isci 82,7 10,00 2,0 12,00 1,0
Bekar 8,2 Biiro ¢aligani 3,1 11,00 2,0 13,00 1,0
Usta ve ustabagi 11,2 12,00 1,0 14,00 1,0
Egitim Seviyesi Orta kademe yonetici 3,1 15,00 1,0 15,00 1,0
ilk ve orta okul mezunu 57,1 16,00 2,0 17,00 1,0
Lise mezunu 38,8 17,00 1,0 19,00 2,0
Yiiksekokul mezunu 1,0 18,00 1,0 20,00 2,0
Lisans mezunu 3,1 20,00 2,0 24,00 1,0
25,00 1,0
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Tablo 2. Olcek Sorularinin Faktdr Yiikleri

Faktor

2

Kendini Adamal
Kendini Adama2
Kendini Adama3
Kendini Adama4

746
,520
712
,668

Ekstra Cabal
Ekstra Caba 2
Ekstra Caba3

,866
812
825

Baglanmal ,830
,740
7173

, 737

Baglanma?2
Baglanma3

Baglanma4

Ozdeslesmel
Ozdeslesme?2
Ozdeslesme3

,867
,714
,832

Icsellestirmel

[csellestirme2

Icsellestirme3

537
,629
,628

Tablo 3.” te goriilen Cronbach alfa egerlerine
bakildiginda .70 yakin ve iizerindeki oranlar ile
yoneticiye sadakatin bes boyutunu o6l¢en Olgeklerin
yeterli derecede igsel giivenilirlige sahip olduklari
soylenebilmektedir. Ancak .46 lik alfa degeri ile yeterli
igsel gegerlilige sahip olmayan rol-igi performans 6lgegi
baska bir secenek bulunmadigi i¢in kullanilmustir.

3.3. Degiskenler Aras1 Korelasyon
Tammlayia1 Istatistikler

Aragtirmaya dahil edilen yonetici sadakatin bes
boyutu, performans ve orneklem cevaplayicinin diger
Ozellikleri arasindaki iligkileri gosteren korelasyon
katsayilari ile, bu degiskenlere ait, ortalama, standart
sapma degerleri Tablo 3.” te goriilmektedir. Bu tabloda
ayn1 zamanda ¢aliganlarin yoneticilerine sadakatlerinin
bes boyutuna ait olgeklerin ve performans olgeginin
daha 6nce deginilen Cronbach alfa katsayilarina da yer
verilmistir.

Tablodaki korelasyon katsayilar1 incelendiginde
isgdren performansi ile yoneticiye bagliligin; ekstra
caba, baglilik, 6zdeslesme ve igsellestirme boyutlarinin
0,01 seviyesinde anlamli bir iligki i¢inde oldugu
goriiliirken, performans ile kendini adama arasinda ki
iliski ancak 0,05 diizeyinde anlamli ve zayif bir iliski( r
=222) oldugu anlasilmaktadir. Performans
degerlendirme ile anlamli en yiiksek korelasyonu
gosteren boyut ise i¢sellestirme olmustur (r=,519).

ve

Tablo 3. Tamimlayici istatistikler, Degiskenler Arasi Korelasyon ve Cronbach Alfa Degerleri

M SD 1 2 3 4 5 6 7 8 9 10 1 12 |13
1-Kendini Adama 3,0884(1,0676|[,67]
2-Ekstra Caba 3,89121,8952 1,059 |[,81]
3-Baglilik 3,089311,0034|,349**|,261** |[,82]
1-Ozdeslesme 2,9456(1,0667|,393**,057 [, 148 |[,81]
5-Igsellestirme 2,7347|,8980 |,486%*|,004  [,481**,430%** |[73]
6-Performans 3,3342(,4396 |,222% |270%* [366**,450** [519%* |[,46]
7-Yas 2,2857|,7035 (,222* |,055 150 039 |,064 [-,004
8-Cinsiyet 1,0102,1010 |-,040 [-,026 |,009 [-,090 [-,084 [,078 |-,041
9-Medeni Hal 1,0816(2752 |221* |,061 |216* |078 [047 079 |,388+%%-,030
10-Daha Once Calistig Sirket Sayist  [1,5204(1,5279}-,069 [-,071 |-,116 [,001 [,136 |-,085|138 |,102 |,029
11-Toplam Deneyim Siiresi 3,9592 14,8608 -,209* |,016  [-,042 -,001 [-,067 [-,009 [435%* |-,083 |,175 |[523%*
12-Aym Sirlkette Calisma Siiresi 6,6429 15,1758 |-,204* |,165  [-,036 011 [-,080 071 [586%*|027 |,269%%-,013 |147
13-Egitim Durumu 1,5000(,6773 |,181 |170 |-,017 014 [068 |,013 |-,130 |226* 111 |,154 |,251 |-,043
14-Sirketteki Pozisyonu 1,3469(,8008 |,052 |163 [022 |,086 [172 (107 [133 |,083 |057 |[070 |-,010 160 |S570**

** Korelasyon 0,01 seviyesinde anlaml1 (2-tailed)

*Korelasyon 0,05 seviyesinde anlamli (2-tailed)

[... ] Cronbach alfa degerleri
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3.4. Regresyon Analizi

Yoneticiye sadakat kavrammin bes boyutunun,
isgdren performanst {iizerindeki etkileri ile ilgili
arastirma hipotezlerinin test edilmesi amaci ile lineer
regresyon  analizine  bagvurulmustur.  YOneticiye
sadakatin bes boyutu olan kendini adama, ekstra caba,
baglilik, 6zdeslesme, ic¢sellestirme bagimsiz degiskenler
ve iggoren performanst bagimli degisken olarak modele
dahil edilmisgtir. SPSS 12.0 programu ile yapilan
regresyon analizi sonuglarina gore kurulan bu
regresyon modelinin p<0,001 i¢in (F=12,833) anlamli
oldugu anlasilmaktadir. Ayrica modele dahil edilen
bagimsiz degiskenlerin bagimli degisken olan isgdren
performansi degiskeni i¢indeki varyansin yarisina yakin
bir kismuini agikladig goriilmektedir (R= ,411).

Yapilan analiz sonucu ortaya ¢ikan standart beta
katsayilari ile t degerleri Tablo 4.’te sunulmustur.

Tablo 4. Standart Beta Katsayilar1 ve t Degerleri

Isgoren Performansi
Beta t
Sabit deger 9,920**
Kendini Adama - 111 -1,153
Ekstra Caba 214 2,522%%*
Baglilik ,118 1,202
Ozdeslesme ,297 3,215%%*
I¢sellestirme ,388 3,686**
R’ ALl
F 12,833
** p<0,01
Regresyon analizi  sonuglari  incelendiginde
yoneticiye sadakat kavraminin, isgdrenin kendini

yoneticiye adamasi boyutunun iggéren performansinin
olusumunda (p<0,1 i¢in) anlaml bir etkisinin olmadig:
anlagilmaktadir. Bu sonu¢ H; hipotezinin kabul
edilemeyecegini gostermektedir. Yine benzer bir sekilde
H; hipotezi de kabul edilememistir ¢iinkii yoneticiye
sadakat boyutunun iggoren performansi iizerinde (p<0.1
icin) anlamli bir etkide bulunmadig1 goriilmektedir.

Yoneticiye sadakatin diger tic boyutu olan ydnetici
icin ekstra ¢aba sarf etme, yoneticiyle 6zdeslesme ve
yoneticinin ~ degerlerini  igsellestirme  boyutlarinin
isgoren performansini agiklamada anlamli (p<0,01)
etkileri oldugu goriilmektedir. Bu sonu¢ H,, Hy ve Hs i
destekler niteliktedir. Isgdren performansi igindeki
varyans! agiklama giicii en fazla olan degisken ,388 lik
standart beta katsayisi ile igsellestirme olmustur.
Icsellestirme bagimsiz degiskenini ,297 lik standart beta
katsayis1 ile 6zdeslesme ve beta katsayisi ,214 olan
ekstra ¢aba sarf etme boyutlari izlemektedir.
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SONUCLAR ve DEGERLENDIRME

Literatiirde yoneticiye sadakat kavraminin igsgdren
performansini agiklamada onemli bir rolii oldugunu
ortaya c¢ikaran aragtirmalar, bu kavrama Orgiitsel
sadakatin bir alt unsuru olmaktan 6te bir dnem yiiklemis
ve bu kavramin boyutlara boliinerek daha detayli olarak
incelenmesini gerekli kilmistir. Ancak literatiirde
yoneticiye sadakat kavraminin boyutlar1 farkli agilardan
ve farkli sayilarda ele alinmistir. Bu aragtirmanin amaci
da literatiirde tam olarak goriis birligine varilmayan bu
boyutlardan besinin ig goren performansini olusturmada
bir birlerine oranla ne derce etkili olduklarini ortaya
cikarmak olmustur. Bu amaca yonelik yapilan regresyon
analizi sonuglar1 yoneticiye sadakat kavraminin
boyutlarindan olan kendini yoneticiye adama ve
yoneticiye baglilik kavramlarimin diger boyutlarin
etkileri sabit tutuldugunda g¢alismada iddia edildiginin
aksine isgoren performansinin olusumda anlamli bir
etkilerinin olmadigin1 ortaya ¢ikarmstir. Diger ii¢ boyut
olan yonetici i¢in ekstra caba sarf etme, yoneticiyle
0zdeslesme ve yoneticinin degerlerini igsellestirme
boyutlarinin ise isgdren performansi iizerinde anlaml
etkileri olduklari goriilmektedir. Isgoren performansini
aciklama giicli en yiiksek olan boyut ise yoneticinin
degerlerini i¢sellestirme boyutudur.

Bu sonuglar genel olarak degerlendirildiginde
yabanct literatiirde yoneticiye sadakat kavraminin
boyutlarinin sayisi ve kapsamlari ile ilgili farkh
gorislerin bir Tirk firmasinda yoneticiye sadakat-
performans iligkisi igin gecerliligi ile ilgili bilgilere
ulasmak miimkiin olmaktadir. Sonuglar yoneticiye
sadakat kavraminin boyutlarinin Becker, Billings,
Eveleth (1996) tarafindan belirtildigi gibi i¢sellestirme
ve Ozdeslesme olmak iizere iki ana boyutdan ibaret
olmadigini, Chen, Tsui, Farh’in 2002 tarihli
calismalarinda belirttigi fazladan {i¢ boyut olan , kendini
yoneticiye adama, yonetici i¢in ekstra ¢aba sarf etme ve
yoneticiye baglanma boyutlarindan birini de kapsadigini
gostermektedir. Chen, Tsui, Farh’in Cin’de yiiriittiikleri
bu ¢alismalarinda Becker, Billings, Eveleth (1996) nin
hazirladig1 yoneticiye sadakat kavrammin iki boyutu

olan igsellestirme ve Ozdeslesme boyutlarmin bati
kiiltiiriiniin ~ etkilerini tasidigini, dogu kiiltiiriindeki
bireylerarast  giiglii  iligkilerin  6nemi  nedeniyle

yoneticiye sadakat boyutlarina; kendini yoneticiye
adama, yonetici igin ekstra caba sarf etme ve yoneticiye
baglanma boyutlariin eklenmesi gerektigini belirtmistir
ve arastirma sonucunda bu boyutlart performans
iizerinde daha etkili bulmustur. Bir Tiirk firmasinda
ylriitiilen bu arastirmanin sonuglarina gore ise Becker,
Billings, Eveleth (1996) nm kullandigi iki boyutun
performans  olusumundaki agirhikli  etkisi  goze
carpmakta ancak Chen, Tsui, Farh’in belirttigi
boyutlardan birinin de performans {izerinde etkili



oldugu goriilmektedir. Arastirma sonucu dogu ve bati
kiiltiirlerinin bir sentezi olarak kabul edilebilecek Tiirk
kiiltiirinde yoneticiye sadakat kavraminin da dogu ve
bati kiiltiirleri etkisiyle olusturulmus iki farkl
yaklasimin bir karmasi ile ifade edilebilecegini
gostermektedir.

Bu arastirmanin sonuglart degerlendirilirken goze
almmast gereken bazi kisitlar da bulunmaktadir.
Oncelikle kullanilan &lgekteki yoneticiyle 6zdeslesmek
boyutu Amerika, yonetici i¢in ekstra caba sarf etmek,
yoneticiye baglanma boyutlar1 ise Cin gibi kiiltiir
yapilari ve sadakat algillar1  farkli  ilkelerde
gelistirilmiglerdir.  Dolayisiyla bu  6lgegin  Tiirk
calisanlar1 tlizerinde uygulanmasi, yOneticiye olan
sadakati Olgmede bir kisit olusturabilmekte ve
calisanlarin sadakat algilari tam olarak
karsilayamayabilmektedir.

Arastirmadaki ikinci zayif nokta ise performans
Olglimlerinin sadece yoneticilerin subjektif algilarina
dayanmasidir. Gelecekteki caligmalarda daha objektif
yontemlerin gelistirilip kullanilmas1 aragtirma sonuglari
acisindan ¢ok faydali olacaktir.

Bu calismadaki hipotezlerle ilgili gelecekte
yapilacak olan aragtirmalarda Tirk kiltir yapisi ve
iggorenlerinin ~ sorulart  algilama  bigimine  gore
yoneticiye sadakatin yeni boyutlarini kullanmak isgdéren
performansinin daha iyi anlagilmasinda yardimci
olacaktir.
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Bu caligmada yoneticiye sadakati saglayabilecek
nedensel faktorler iizerinde durulmamistir. Ileride
yapilacak dikey ve derinlemesine bir inceleme
yoneticiye sadakati etkileyen,  ydneticinin Onemi,
iletisim yetenegi, yeterliligi, diiriistligii ve erdemliligi
gibi nedensel faktorleri de ortaya koymakta faydali
olacaktir.

Calisanlarin yeniliklere agikligi, yaraticilign gibi
kisisel ozelliklerini desteklemenin ve manevi olarak
odiillendirmenin  sadakat {izerindeki etkisi de
arastirilabilir. Yoneticiye sadakati saglayarak Orgiitiin
nasil daha verimli faaliyet gosterebilecegi ve izlenen
insan kaynaklar stratejilerinin nasil etkinlesebilecegi bu
sayede ortaya ¢ikarilabilir.



EK

Anket Sorular1

Yoneticiye Sadakat

A) Kendini yoneticiye adama.
1.Herhangi bir kisi yoneticimi koétiilerse onu hemen savunurum.
2.Y6neticim haksiz bir muamele goriirse onu savunurum.
3.Yoneticimin menfaatlerini dikkate almak i¢in kendimi onun yerine koyarim.
4.Her tiirli kosul altinda yoneticimi desteklerim.
B) Yonetici i¢in ekstra ¢aba sarf etmek.
1.Ydneticimin bulunmadigi zamanlarda bile, onun tarafindan verilen isleri yapmak i¢in elimden gelenin en
iyisini denerim.
2.Y oneticim tarafindan verilen isleri yapmak i¢in elimden gelenin en iyisini denerim.
3.Isimi diizgiin ve vicdanh olarak yaptigim igin ydneticim yaptigim isle ilgili bir kaygi duymaz.
C) Yoneticiye baglanma.
1.Daha iyi alternatifler olsa bile, yoneticimle birlikte caligmaya devam etmek isterim.
2.Y 6neticimle birlikte ¢alistigim siirece isimden tatmin olacagimi disiiniiyorum.
3.Bana faydasi olsun yada olmasin, yoneticimle birlikte ¢aligmay1 istiyorum.
4.Eger miimkiin olursa, yoneticimle birlikte daha uzun bir siire caligmak isterim.
D) Yoneticiyle 6zdeslesmek.
1.Herhangi bir kisi yoneticimi 6vdiiglii zaman, bunu bana yapilmis kisisel bir iltifat olarak goriiriim.
2.Herhangi bir kisi yoneticimi elestirdigi zaman, bunu kendime yapilmis bir hakaret olarak goériiriim.
3.YOneticimin basarilarini kendi basarilarimmis gibi goriirim.
E) Yoneticinin degerlerini igsellestirme.
1.Yoneticime olan bagliligim, benim sahip oldugum ve ydneticimin gostermis oldugu degerlerin benzerligi
temeline dayanmaktadir.
2.Yoneticimin savundugu degerler kendi degerleri oldugu igin onu digerlerine tercih ederim.
3.Ise basladigimdan beri benim ve yéneticimin kisisel degerleri daha fazla benzesmeye basladilar
Rol- i¢i Performans
1. Calisma birimimizin toplam performansina anlamli bir katki saglamaktadir.
2. Her zaman isinin gereklerini zamaninda tamamlar.
3. Calisma birimimizin en iyi isgorenlerinden biridir.

4. Performansi her zaman yoneticisinin beklentilerini karsilamaktadir
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Consumers’ information search is the most troubled phase of the purchasing decision process. In this phase,
consumers have trouble deciding which information type and information source to approach. In this study, whether
consumers differ by their sex, marital status, educational level, income level, age group and ownership of goods in
respect to their demand for information type and preferred information source is examined with discriminant
analysis. When the assumptions (multivariate normality, equal covariance matrices, multicolinearity and linearity)
of discriminant analysis are met, then discriminant analysis is the most appropriate classification technique. The
discriminant analysis results point out that the discriminant functions of sex, marital status, educational level,
income level, age group and ownership of goods in respect to their demand for information type and preferred
information source account for a meaningful proportion of the differences among the groups.

Key Words: Information searching, automobile consumers and discriminant analysis.

ZONGULDAK BOLGESINDEKI OTOMOBIL TUKETICILERININ BILGI ARASTIRMASI
ASAMASINDAKI FARKLILIKLARININ DISKRIMINANT (AYRISIM) ANALIZiYLE iNCELENMESI

Satin alma siirecinde tiiketicilerin bilgi edinmeleri agamasi en sorunlu agamadir. Bu asamada, tiiketiciler hangi bilgi
kaynaklarima bagvuracagina karar vermede oOnemli gigliiklerle karsilagmaktadir. Bu ¢alismada otomobil
tiiketicilerinin cinsiyet, medeni durum, egitim diizeyi, gelir diizeyi, yas grubu ve otomobil sahipliligi yoniinden bilgi
tirleri ve bilgi kaynaklari itibariyle farklilik gosterip gdstermedigi diskriminant analiziyle arastirilmaktadir.
Diskriminant analizi, varsayimlar1 (¢oklu normal dagilim, esit kovaryans, ¢oklu dogrusal baglanti ve dogrusallik)
saglanmasi durumunda en uygun smniflandirma teknigidir. Diskriminant analizinin sonuglar1 otomobil tiiketicileri
arasinda cinsiyet, medeni durum, egitim ve gelir diizeyi, yas grubu ve otomobil sahipliligi yoniinden bilgi tiirleri ve
bilgi kaynaklari itibariyle anlamli farkliliklarin oldugunu géstermektedir.

Anahtar S6zcukler: Bilgi arastirmasi, otomobil tiiketicileri ve diskriminant analiz.
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INTRODUCTION

Consumers’ behaviour has come into marketers’
area of interest after 1970s. Today, consumers’
behaviour has become the focus for marketer’s all
actions. One of its most important subjects is how
consumers advance through the purchasing decision
processes, for goods and services to satisfy their needs.
The answers of questions such as how consumers make
pass their purchasing decisions processes, and how
consumers are affected by which factors, and the
direction and intensity of their effect will guide
marketers.

Consumers decide to purchase a product through a
decision making process which starts with identifying
the problem, then searching for information, evaluating
alternatives, purchasing goods or services and post
purchase behaviour. Every phase of the purchasing
decision process is very important for marketing
managers. Consumers’ information search behaviour is
critical for planning and implementing all marketing
mix. For this reason, it’s not surprising that empirical
research on consumers’ information search behaviour
has a long tradition in marketing (Moorthy et al;
1997:263).

Consumers’ information search is the most troubled
phase of the purchasing decision process. In this phase,
consumers have trouble deciding which information
type and information source to approach. A lot of
candidate consumers can use a short time because of
difficulties (such as geographical limitations, lack of
time, incapacity of physical efforts, and lack of
alternatives) on information search phase (Schiffman
and Kanuk, 2004:197). Eventually, consumers may face
a selection that doesn’t meet their needs instead of a
selection of ideal or the best alternative. As a result,
consumer’s needs and problems are not satisfied, and
their problems will continue.

It could be thought that all problems about
consumers’ information searching behaviour were
analyzed in the available research. However, there are
some subjects remaining about information seeking
behaviour. For example, it’s an important question
whether consumers’ importance of information types
and sources are different in respect to their
demographics, socio-cultural properties, and whether
the search is for using goods or services. If there are
differences, it’s not a realistic supposition what all
consumers are homogenous by stated factors. On the
other hand, on all phases of consumers’ purchasing
behaviour, consumers’ attitudes and behaviours are
different in respect to their cultural and personal
characteristics. Past research points out that consumer’
cultural and personal characteristics have an important
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role on purchasing decision process (Solomon, Bamossy
and Askegaard, 2002:241-245).

In this study, whether consumers differ by their sex,
marital status, educational level, income level, age
group and ownership of goods in respect to their
demand for information type and preferred information
source is examined with discriminant analysis.

1. CONSUMERS’
BEHAVIOUR

INFORMATION SEARCH

Information search behaviour is the process by
which the consumers survey their environment for
appropriate  data to make reasonable decisions
(Solomon, Bamossy and Askegaard, 2002:240).
Consumers’ information search attitude and behaviour
is one of the most important phases of purchasing
decision process. Consumers try to satisfy their needs
and wants by passing phases respectively identifying
their problem, searching for information (external and
internal), evaluate alternatives, purchasing, and post
purchasing behaviour. On all these phases, detailed
research has been done for more than 40 years. The
main objective of this research is to understand and
model consumers’ purchasing behaviour.

Marketers who know well and evaluate every
phases of the purchasing decision process could
increase their performance by implementing the
marketing mix at right time and right amount (Tek,
1997:212). For an important subject for marketers are to
offer right information which will form the basis to
customers decision process. In order to offer right
information to consumers, marketers have to select
information type and source that consumers want to use
(Mattila and Wirtz, 2002:214-230). A business that
helps consumers’ information search efforts better than
others can gain a competitive advantage. Knowing
which information search source at the information
search phase of consumers’ purchasing decision process
is preferred whether consumers get information actively
or passively from these information sources, and
whether consumers differ in respect to experiences on
goods or services, sex, age, education, and income, etc.
is of importance.

Information sources can roughly be broken down
into two kinds: internal and external (Solomon,
Bamossy and Askegaard, 2002:241). Internal sources
are prior experience and owned information of
consumers about any product. If internal information is
not sufficient, consumers tend to external sources for
information search (Heaney and Goldsmith, 1999:305).
The driver of external search behaviour is consumers’
perception of risk about goods or service. The
perception of risk means probability of not being
satisfied after purchasing goods or services (Solomon,



Bamossy and Askegaard, 2002:246). If the perception
of risk is high, then consumers want to gather much
more information. The perception of risk depends
mostly on perception of uncertainty (Mitchell,
1999:187). Uncertainty is the situation where one can
not estimate the results of purchasing decision process.
If uncertainty is high, the risk is high, conversely it is
low. While it is possible to minimize uncertainty by
comparison and experiencing of features for goods, for
services uncertainty is very important source of risk
(Mitra, Reiss and Capella, 1999:212).

There have been numerous empirical researches on
the information search stage of consumers’ purchasing
decision process. Anderson et al (1979) constructed a
model for external information search for automobile
purchasing. Their consumers sample consisted of
Consumer Reports readers, and variables considered in
the model were attitude toward business, product
satisfaction, and experience. They found that the
amount of information search was positively related to
satisfaction, negatively related to business attitude, and
positively related to experience. Srinivasan and
Ratchford (1991) constructed a model for information
search for automobile purchasing using the determinants
of perceived benefits, perceived risk, size of evoked set,
and amount of experience. The model supported a
significant negative relationship between the amount of
experience and search effort, with positive experience
leading to lower risks and negative information search.
Also, subjective knowledge or amount of information
possessed internally tended to increase the benefit of
search. Negative information search occurs when the
consumer lessens the information search. Duffy and
Wrigth (1993) tested a model for automobile purchasing
using a cost-benefit analysis for information search.
They found that a significant positive relationship
between perceived benefit and information search. The
amount of search had a positive effect on cost savings
and costumer satisfaction. It also had a direct positive
effect on perceived benefit that, in turn, had a positive
effect on consumer satisfaction. Alba and Hutchinson
(2000) compared what consumers know and think to
know information on goods or services. They found that
consumers did not know about things what they thought
to know. Chao and Gupta (1995) investigated whether
new car buyers of domestic cars are more likely to make
less efficient choices than new car buyers of foreign
cars. They found that consumers were no more or less
likely to engage in information search when considering
either domestic or foreign cars. Mattila and Wirtz
(2002) searched the effect of information type and
source on consumers’ purchasing decision process.
They found that different information types and sources
affected differently the purchasing decision process
differently. Wilson (2000) stated that consumers
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realized by logical process their information searching,
and information using behaviour.

In Turkey, research on information search is very
limited compared to foreign countries. Calis (1995)
investigated importance levels of information sources in
1995. She found that consumers’ experiences are the
most important information source. Levent (1999)
researched consumers’ information source, and he
found that friends, relatives and neighbors are the most
important information sources.

In this study, we are seeking the answers for these
questions;

1. Do consumers differ by sex, marital status,
educational level, income level, age group and
automobile ownership in their choice of information
type?

2. Do consumers differ by sex, marital status,
educational level, income level, age group and
automobile ownership in their choice of information
source?

2. METHODOLOGY

A questionnaire was sent to a sample of 500 car
consumers in Zonguldak region. For research purposes
486 questionnaires was found to be useful. The
questionnaire was developed in line with questionnaires
used for similar research. Projective research was used
for developing the questionnaire. A pilot study was
performed on 20 consumers, and tried to smooth out
questionnaire’s insufficiency.

Questionnaires are administered by *“quota
sampling” method. Quota sampling may be viewed as
two-stage restricted judgmental sampling. The first
stage consists of developing control categories, or
quotas, of population elements. To develop these
quotas, the researcher list relevant  control
characteristics in the target population. The relevant
control characteristics, which may include sex, age,
educational or income level, are identified on the basis
of judgment. Often, the quotas are assigned so that the
proportion of the sample elements possessing the
control characteristics is the same as the proportion of
population elements with these characteristics. In the
second stage, sample elements are selected base on
convenience or judgment. One the quotas have been
assigned, there is considerable freedom in selecting the
elements to be included in the sample. The only
requirement is that the elements selected fit the control
characteristics. The distributions of grouping variables
are shown in Appendix 2. Variables on demographics
and ownership are scaled as nominal scale. Information
types and sources variables are measured on a five point
Likert scale that ranged from very important to not
important.



The sampling of research is automobile users.
Because, an automobile is a product which is
substantially complex, expensive, and infrequently
purchased. So, on the purchasing decision process of
automobiles, consumers undertake an intense search for
information (internal and external) because of high level
of risk perception (Chao and Gupta, 1995:48).

In attempting to choose an appropriate multivariate
classification technique, discriminant analysis and
logistic regression analysis are the appropriate statistical
techniques when the dependent variable is categorical
(nominal) and the independent variables are metric. In
many cases, the dependent variable consists of two
groups. In other cases, more than two groups are
involved. Discriminant analysis is capable of either two
groups or multiple groups. Logistic regression, also
known as logit analysis, is limited in its basic form to
two groups, although alternative formulations can
handle more than two groups (Hair at. all, 1998:224).

The choice between two techniques is depend on
the assumptions made by the two techniques.
Discriminant analysis assumes that the data come from
multivariate normal distribution, whereas logistic
regression analysis makes no such distributional
assumption. Violation of multivariate normality affects
the significance test and classification rates (Sharma,
1996:332). Since the multivariate normality assumption
will clearly violated for a mixture of categorical and
continuous variables, in such cases one should use
logistic regression analysis. In the cases when there are
no categorical variables, logistic regression analysis
should be used when the multivariate normality is
violated, and discriminant analysis should be used when
the multivariate normality is not violated because
discriminant analysis is computationally more efficient.
In addition to this logistic regression is limited,
however, to prediction of only a two-group dependent
measure. Thus, in cases for which three or more groups
form the dependent measure, discriminant analysis is
better suited (Hair at. all, 1998:246).

3. FINDINGS

3.1. Evaluating the Significance of Discriminator
Variables

In discriminant analysis the first step is to evaluate
the significance of the discriminator variables. Do the
selected  discriminating  variables  significantly
differentiate between the groups? It appears that the
means of each variable are different at least for one
group.

Appendix 5 and Appendix 6 contain the tests of
equality of group means of variables for the related
grouping variable (sex, marital status, educational and
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income level, age group and ownership of automobile),
along with the corresponding F statistics and
significances levels (p values). These statistics shows
significance test for the equality of group means for
each variables individually. The F values and their
significance are the same as calculated from a one-way
analysis of variance with the corresponding dependent
(grouping) variable. According to 10% observed
significance level, significance differences are identified
for the variables KT01, KT06, KT10, KT13, KT14,
KT15, KT18, KT19, KT20 and KT21 for the grouping
variable of sex. Similarly, the significant variables for
the other grouping variables are shown in Appendix 5
and Appendix 6.

3.2. Estimating the Coefficients

Descriptive statistics and univariate tests of
significance  provide basic  information  about
distributions of the variables in the groups and help to
identify some differences among the groups (SPSS Inc.,
1999:253-255; Malhotra, 1996:625-632). However, in
discriminant analysis and other multivariate statistical
procedures, the emphasis is on analyzing the variables
together, not at a time.

By considering the variables simultaneously, we are
able to incorporate important information about their
relationships. In discriminant analysis, a linear
combination of independent variables is formed and
serves as the basis for assigning cases to groups. Thus
information contained in multiple independent variables
is summarized in a single index.

The maximum number of discriminant functions
that can be computed is the minimum G-1 or p, where G
is the number of groups and p is the number of variables
(Sharma, 1996:251; Malhotra, 1996:625-632). When the
number of groups is equal to 2, only one discriminant
function is possible. In discriminant analysis the next
obvious question is: How many discriminant functions
should one retain or use to adequately represent the
differences among the groups? The question can be
answered by evaluating the statistical significance and
the practical significance of each discriminant function.
That is, does the discriminant score of the respective
discriminant function significantly differentiate among
the groups? In Appendix 3 and Appendix 4, a
significant chi-square value would imply that the second
and maybe the following discriminant functions
significantly explain the differences in the groups that
were not explained by the first function. In Appendix 3
and Appendix 4, because the chi-square value for the
second discriminant functions is not statistically
significant at %5 significance level, first discriminant
functions are needed to be interpreted.



As usual, statistically significant tests are sensitive
to sample size. That is, for large sample size a
discriminant function accounting for only a small
difference among the groups might be statistically

significant  (Sharma, 1996:253, 302; Malhotra,
1996:625-632). Therefore, one must take also take into
account the practical significance of a given
discriminant  function.  Practical significance of

discriminant function relates to assessing how large or
how meaningful the differences between the two groups
are. The practical significance of a discriminant function
is assessed by the squared canonical correlation (CR?)
and the eigenvalues. The resulting canonical
correlations for the first significant discriminant
functions of sex, marital status, educational level, age
group and ownership of automobile are respectively
%31,2, %36.1, %37.6, %34.5, %25.2. In general, a
correlation coefficient greater than %30 is accepted
significant, if the correlation coefficient greater then
%50 is considered rather significant. Significant values
(not very high) of CRs suggest that the discriminant
functions account for a meaningful proportion of the
differences among the groups.

One can also use the eigenvalues to assess the
practical significance of the discriminant functions.
Recall that eigenvalue is equal to SS,/SS,..! The greater
the value of eigenvalue for a given discriminant
function, the greater the ability of that discriminant
function to discriminate among the groups. Therefore,
the eigenvalue of a given discriminant function can also
be used as a measure of its practical significance. In
discriminant analysis, where dependent variables are
educational level and age group for knowledge type
data, the first discriminant functions account for %73.7
and %77.5 of the possible differences among the groups
and the second functions account the remaining %26.3,
%22.5 of the differences among the groups respectively.
Together, the discriminant functions account for all
(%100) of the possible differences among the groups. In
present case only the first discriminant functions are
needed to account for a significant portion of total
differences among the groups. This assertion is also
supported by the low values of CR%

3.3. Assessing the Importance of Discriminant
Variables and the Meaning of Discriminant Function

The standard discrimination coefficients for the
knowledge type data (23 variables) and knowledge
sources data are shown in Appendix 7 and Appendix 8
respectively. If the discriminant analysis is done on
standardized data then the resulting discriminant

! Where SS, is Sum of the Squares Between and SS,, is
Sum of the Squares Within.
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function is referred to as standardized canonical
discriminant function. Standardized coefficients are
normally used for assessing the relative importance of
discriminator variables forming discriminant function.
The greater the standardized coefficient, the greater the
relative importance of a given variable and vice versa.
From Appendix 7, the discriminant analysis where the
dependent variable is marital status, it appears that the
variables of KT03 (%34,7), KT11 (-%46,9), KT18 (-
%56,3), KT19 (%53,2) and KT20 (%30,7) are relatively
more important than the remaining variables in forming
the discriminant function.

Similarly, the most important discriminator
variables for the first discriminant functions of sex,
educational level, income level, age group and
ownership of automobile are KT12 (-%58.5), KTO05
(%46.2), KT08 (%64.2), KT18 (-%71.2) and KT19 (-
%51) respectively. On the other hand, from Appendix 8
(Knowledge Source Data), the most important
discriminator variables for the first discriminant
functions of sex, marital status, educational level,
income level, age group and ownership of automobile
are KS12 (-%66.9), KT05 (%58.9), KS15 (%50.8),
KS11 (%69.8), KS05 (-%52.1) and KS15 (-%74.3)
respectively.

3.4. Labeling the Discriminant Functions

3.4.1. Labeling the Discriminant Functions for
the Knowledge Type Data

The structure matrix gives the simple correlation
between the attributes and the discriminant scores
(Appendix 9 and Appendix 10). The higher the loading
of a given variable (or attribute) on a function, the more
representative function is of that attribute (SPSS Inc,
1999, p: 277-278). KT15 (%39.4), KT13 (%36.8),
KT14 (%35.5), KT20 (%34.2) and KT18 (%31) have a
significant (high) loading on the first discriminant
function where the dependent variable is sex and
therefore this function is labeled “design and security”
to represent the design and security of the car (App. 9).

KT19 (%49.5), KT11 (-%39.7), KT18 (-%36.1),
KTO02 (%31) and KTO03 (%30) have a significant (high)
loading on the second discriminant function where the
dependent variable is marital status and therefore this
function is labeled ““capacity and services” to represent
the design and security of the car (Appendix 9). KT05
(%54.3), KT04 (%54.2), KT03 (%41.9), KT12 (%37.9),
KT02 (%37.5), BT06 (%34.9) and KT10 (%31) have a
significant (high) loading on the first discriminant
function where the dependent variable is educational
level and therefore this function is labeled “guarantee
and services opportunity” to represent guaranty and
services opportunities of the car. KT07 (%63.3), KT09



(%51.4), KT16 (%41.6), KT11 (%35.9), KT17 (%34.6),
BT18 (%29.9) have a significant (high) loading on the
second discriminant function where the dependent
variable is educational level and therefore this function
is labeled ““design, services and selling facility” to
represent the design, services and selling facilities of the
car (Appendix 9).

KTO03 (%45.6), KT04 (%44.1), KT08 (-%40.3) and
KT02 (%33.5) have a significant (high) loading on the
second discriminant function where the dependent
variable is income level and therefore this function is
labeled ““spare parts, technological attributes and fuel
consumption”. KT12 (%51) have a significant (high)
loading on the second discriminant function where the
dependent variable is income level and therefore this
function is labeled ““durability” to represent the
durability of the car.

KT02 (%37.4), KT18 (-%37.1) and KT05 (%36.8)
have a significant (high) loading on the first
discriminant function where the dependent variable is
age group and therefore this function is labeled “fuel
consumption, external design and guarantee” to
represent fuel consumption, external design and
guarantee of the car. KT04 (%53.4), KT12 (%29.9) and
KT10 (%29.5) have a significant (high) loading on the
second discriminant function where the dependent
variable is age group and therefore this function is
labeled “spare part and durability” to represent spare
part facility and durability level of the car (Appendix 9).

KT06 (%44.9), KT12 (%34.8), KT19 (-%33.2),
KT18 (%33.1) and KT07 (%31.6) have a significant
(high) loading on the first discriminant function where
the dependent variable is ownership of automobile and
therefore this function is labeled “selling facilities and
durability” to represent selling facilities and durability
level of the car (Appendix 9).

3.4.2. Labeling the Discriminant Functions for
the Knowledge Source Data

The structure matrix for the knowledge source data
are given in Appendix 10. Based on these results the
discriminant functions are labeled as follow: KS10
(%58.3), KS11 (%57.3), KS09 (%52.5), KS08 (%41.4),
KS04 (%40.9) and KSO7 (%36.6) have a significant
loading on the first discriminant function where the
dependent variable is sex and therefore this function is
labeled ““sales representative, television, newspaper and
magazines”.

KS05 (%54.1), KS03 (%48.3) and KS01 (%44)
have a significant (high) loading on the first
discriminant function where the dependent variable is
marital status and therefore this function is labeled
““service persons, accumulation and experiences” .
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KS13 (-%37.1), KS12 (-%36), KS15 (%32.6) and
KS01 (%32.3) have a significant (high) loading on the
first discriminant function where the dependent variable
is educational level and therefore this function is labeled
“internet, web pages, test driving and experiences”
(Appendix 10). KS05 (%54.5) and KS04 (%32.2) have
a significant (high) loading on the second discriminant
function where the dependent variable is educational
level and therefore this function is labeled “showroom
and experiences” (Appendix 10).

KS12 (%35.5), KS13 (%31.1) and KSO05 (-%30.3)
have a significant (high) loading on the first
discriminant function where the dependent variable is
income level and therefore this function is labeled ““web
pages, television and service persons” (Appendix 10).
KS04 (-%36.1) and KSO1 (%34.2) have a significant
(high) loading on the second discriminant function
where the dependent variable is income level and
therefore this function is labeled “relatives and
experiences” (Appendix 10).

KS01 (-%48.3), KS11 (%44.9), KS03 (-%43.8),
KS14 (%43.5) and KS15 (%33.6) have a significant
(high) loading on the first discriminant function where
the dependent variable is age group and therefore this
function is labeled  ““experiences, televisions,
showrooms and test driving” (Appendix 10). KS02
(%51.1), KS04 (%38.8) and KS06 (%32.9) have a
significant (high) loading on the second discriminant
function where the dependent variable is age group and
therefore this function is labeled “friends, relatives and
neighborhoods™ .

KSO01 (%48.3), KS03 (%36.4) and KS15 (-%36.3)
have a significant (high) loading on the first
discriminant function where the dependent variable is
ownership of automobile and therefore this function is
labeled ““experiences, accumulation and test driving”
(Appendix 10).

CONCLUSION

Consumers’ information seeking behaviour is very
important for marketers. Consumers deeply seek in
formations to minimize risks of their decisions at
information searching phase of the purchasing decision
process. However, marketers posit that consumers are
homogeneous and do not differ by demographic,
psychological, and social factors in their promotion mix.
But, consumers may have different attitudes and
behaviours by their seeking information type and
information source. As things stand, prepared promotion
program will not incur same effects on all target
consumers. If consumers are different by their sex,
marital status, educational and income level, age group
and ownership of automobile for seeking information
type and source, then these differences must be



considered in preparing promotion mix to get
competitive advantage. Thus, consumers may get
information type which they just want through
information source which they prefer and may easily
pass the information seeking phase with an eye to
minimize their risks.

In this research, consumers’ importance about
information types and sources was investigated through
information seeking phase of the purchasing decision
process. Information types and sources variables are
measured on a five point Likert scale that ranged from
very important to not important. The discriminant
analysis was performed by SPSS 11.5 statistical
package. Results show that consumers are inside of
different groups by their seeking of information types
and sources.

The discriminant analysis results point out that the
discriminant functions of sex, marital status, educational
and income level, age group and ownership of goods in
respect to their demand for information type and
preferred information source account for a meaningful
proportion of the differences among the groups.
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The discriminant analysis results for the knowledge
type data show that the most important attributes for
grouping variables of sex, marital status, educational
and income level, age group and ownership of
automobile are related with ““design and security,”
“capacity and services,” ‘“‘guarantee and services
opportunity,” “spare parts, technological attributes and
fuel consumption,” “fuel consumption, external design
and guarantee” respectively.

On the other hand the discriminant analysis results
for the knowledge source data show that the most
important attributes for grouping variables of sex,
marital status, educational and income level, age group
and ownership of automobile are related with ““sales
representative, television, newspaper and magazines,”
“service persons, accumulation and experiences,”
“internet, web pages, test driving and experiences,”
“showroom and experiences,” “web pages, television
and service persons,” “relatives and experiences,”
“experiences, televisions, showrooms and test driving,”
“experiences, accumulation and test driving”
respectively.



Appendix 1: Description of Grouping (Dependent) and Discriminator Variables

CODE DESCRIPTION OF VARIABLES

Grouping (Dependent) Variables

NO1 Sex (1 = Male; 2 = Female)

N02 Marital Status (1 = Married; 2 = Unmarried)

NO03 Educational Level (1 = Low; 2 = Middle; 3 = High)

NO04 Age Group (1 = Below 30 Age; 2 = 30-40 Age; 3 = Upper 40 Age)
NO05 Ownership of Automobile (1 = Yes; 2 = No)

NO06 Income Level (1(Low)= <750; 2 (Middle) = 751-1500; 3 (High)= Upper 1501)
Discriminator (Independent) Variables: Knowledge Type Attributes (KT)

KTO01 The importance level of information about price

KT02 The importance level of information about fuel consumption

KT03 The importance level of information about spare part price

KT04 The importance level of information about spare part availability

KT05 The importance level of information about guarantee opportunities

KTO06 The importance level of information about payments facilities
KTO07 The importance level of information about the ability of selling in used markets

KTO08 The importance level of information about technological attributes
KT09 The importance level of information about services opportunities
KT10 The importance level of information about horsepower

KT11 The importance level of information about services attributes
KT12 The importance level of information about durability

KT13 The importance level of information about usage facility
KT14 The importance level of information about model

KT15 The importance level of information about color

KT16 The importance level of information about services type
KT17 The importance level of information about internal design
KT18 The importance level of information about external design

KT19 The importance level of information about baggage capacity
KT20 The importance level of information about security attributes
KT21 The importance level of information about comfort

KT22 The importance level of information about passenger capacity

KT23 The importance level of information about accessory

Discriminator (Independent) Variables: Knowledge Source Attributes (KS)

KS01 The importance level of information obtained from experiences

KS02 The importance level of information obtained from friends

KS03 The importance level of information accumulation

KS04 The importance level of information obtained from relatives

KS05 The importance level of information obtained from repairman and Services Persons

KS06 The importance level of information obtained from neighborhoods
KS07 The importance level of information obtained from advertisement brochures

KS08 The importance level of information obtained from magazines
KS09 The importance level of information obtained from newspaper
KS10 The importance level of information obtained from sales representatives
KS11 The importance level of information obtained from televisions
KS12 The importance level of information obtained from web pages

KS13 The importance level of information obtained from internet
KS14 The importance level of information obtained from showrooms
KS15 The importance level of information obtained from test driving
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Appendix 2: Frequencies Distributions of Grouping Variables

Income Level (Mil.) Educational Level Age Group Sex Married Ownership
Category Frequency | Category Frequency || Category Frequency | Category Frequency | Category Frequency | Category Frequency
<750 140 || Primary 46 | <30 192 | Male 364 Yes 474 Yes 329
751<1500 189 | Middle 183 | 30-40 174 || Female | 122 No 12 No 157
>1500 157 | High 257 || > 40 120

Total 486 | Total 486 | Total 486 | Total 486 Total 486 | Total 486

Appendix 3: Eigenvalues and Wilks' Lambda of Discriminant Function for Knowledge Type Data

Eigenvalues
Sex  Marital Status Educational Level Income Level Age Group  Ownership
Eigenvalue ,108 ,150 ,164 ,059 ,148 ,060 ,135 ,039 ,068
% of Variance 100 100 73,7 26,3 70,9 29,1 77,5 22,5 100
Cumulative % 100 100 73,7 100 70,9 100 77,5 100 100
Canonical Correlation 312 ,361 376 236 ,359 ,239 345 ,195 252
Wilks' Lambda
Sex Marital Status Educational Level Income Level Age Group  Ownership
Wilks' Lambda ,90 ,87 81 ,94 ,822 ,94 ,847 ,962 ,936
Chi-square 48,36 64,19 98,78 26,96 96,62 27,70 78,120 18,214 31,027
df 23 23 46 22 48 23 46 22 23
Sig. ,002 ,000 .000 213,000 228 ,002 ,693 122

Appendix 4: Eigenvalues and Wilks' Lambda of Discriminant Function(s) for the Knowledge Source Data

Eigenvalues
Sex  Marital Status Educational Level Income Level Age Group  Ownership
Eigenvalue ,132 ,090 ,152 ,047 ,129 ,084 ,086 ,014 ,089
% of Variance 100 100 76,2 238 60,7 39,3 85,7 14,3 100
Cumulative % 100 100 76,2 100 60,7 100 85,7 100 100
Canonical Correlation 342 ,287 ,363 213 ,338 278 ,281 ,119 ,286
Wilks' Lambda
Sex  Marital Status Educational Level Income Level Age Group  Ownership
Wilks' Lambda ,883 ,918 ,829 ,955 ,817 ,923 ,908 ,986 ,918
Chi-square 39,626 39,935 89,243 22,048 96,14 38,22 45852 6,772 40,636
df 15 15 30 14 30 14 30 14 15
Sig. .001 ,000 ,000 ,078  ,000  ,000 032 943 .000
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Appendix 5: Tests of Equality of Group Means for Knowledge Type Data

Sex Marital Status Educational Level Income Level Age Group Ownership
Code F Sig. F Sig. F Sig. F Sig. F Sig. F Sig.
KTO01 2,930 ,088 147 ,388 ,645 ,525 172 ,463 1,500 224 1,105 294
KT02 1,026 312 6,772  ,010 5,616 ,004 3,400 ,034 4626 ,010 041 840
KT03 416 519 6,351  ,012 6,965 ,001 6,884  ,001 2909 ,055 ,067 795
KT04 ,002 962 1,475 ,225 11,794 ,000 5,902 ,003 4,842 008 ,149 700
KT05 279,598 2,854 092 11,912 ,000 1,625 198 4,461 012 2,605 ,107
KT06 2,969 ,086 ,402 ,526 5,424 ,005 ,942 ,391 139,871 6,623  ,010
KTO7 ,611 435 ,636 426 6,105 ,002 2,713 ,067 272|762 3,272 071
KTO08 ,207 649 ,553 ,457 ,194 ,824 5,692 ,004 1255 286 ,001 979
KT09 1,127 289 1,446 ,230 4,529 ,011 ,070 932 1219 29 797 373
KT10 3,061 ,081 ,634 426 4,412 ,013 472 ,624 ,868 421 908 341
KT11 1,317 252 11,127 ,001 4,283 ,014 ,235 , 791 2,169 115 1,410 ,236
KT12 1,908 168 1,924 ,166 6,943 ,001 1,817 ,164 1,747 175 3,972 047
KT13 7,067  ,008 ,688 ,407 ,927 ,397 1,452 ,235 1,585 206 1,166 281
KT14 6,563 ,011 ,557 ,456 ,646 ,525 4,596 ,011 1,067 345 1,293 256
KT15 8,080  ,005 4,482 ,035 ,663 ,516 ,060 ,942 ,662 516 2,689 ,102
KT16 2,174 141 ,458 ,499 3,074 ,047 ,162 ,850 ,657 519 ,046 831
KT17 981,323 2,559 ,110 4,154 ,016 778 ,460 947,389 1,733 189
KT18 5,010 ,026 9,183  ,003 1,915 ,148 1,279 279 4537 011 3591 ,059
KT19 4,446 035 17,298 ,000 2,215 ,110 2,011 135 3,849 022 3,631 057
KT20 6,093 ,014 4,435 ,036 ,528 ,590 ,391 677 1,577 208 ATT ,490
KT21 2,773,097 1,945 ,164 2,096 ,124 1,016 ,363 1,406  ,246 ,004 951
KT22 453 501 4,695  ,031 ,181 ,834 ,580 561 1,074 342 1,168 ,280
KT23 912,340 4,958 ,026 1,559 211 1,829 ,162 1,748 175 ,072 ,789
Appendix 6: Tests of Equality of Group Means for Knowledge Source Data
Sex Marital Status Educational Level Income Level Age Group Ownership

Code F  Sig. F F F Sig. F Sig. F_ Sig. F_ Sig.
KS01 1,364 244 8,214 004 3,835 ,022 2,371 094 4975 007 10,033  ,002
KS02 1,000 297 ,837 361 ,628 ,534 1,859 157 1,076,342 147 701
KS03 2,923 088 9,878  ,002 ,392 ,676 ,187 829 4,368 013 5710 017
KS04 7,228 008 ,526 469 1,847 ,159 2,645 072 1,023 ,360 ,169 681
KS05 436 509 12,411  ,000 7,469 ,001 3,492 031 1,643 194 ,031  ,860
KS06 2,137 145 1,211 272 ,297 ,743 ,426 654 2,077 126 2,927 088
KS07 5,773 017 322 571 ,673 511 ,913 ,402 299 742 1,074 301
KS08 7,410 007 1,802 ,180 1,942 ,144 ,691 ,502 ,881 415 232,630
KS09 11,912 001 2,103 ,148 ,410 ,664 1,045 ,353 696 499 ,019 889
KS10 14,687  ,000 ,032 857 1,562 211 2,305 ,101 1,154 316 3,177 075
KS11 14,188  ,000 2,942 087 1,226 ,294 3,000 ,0561 4,157 016 2,781  ,096
KS12 1,038,309 836,361 4,829 ,008 4,023 ,018 1,311,270 ,005  ,942
KS13 3,503 062 073 787 5,704 ,004 3,042 049 1,084 339 ,017 897
KS14 1422 234 3,031 082 ,605 ,547 2,778 063 4,468 012 915,339
KS15 ,021 884 421 517 4,417 1,795 167 2,344 5,690

.013

.097

017
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Appendix 7: Standardized Canonical Discriminant Function Coefficients for the Knowledge Type Data

Sex Marital Status Educational Level Income Level Age Group Ownership
Code F-1 F-1 F-1 F-2 F-1 F-2 F-1 F-2 F-1
KTO1 ,118 -,083 -,367 ,102 ,336 121 ,085 ,035 -,318
KT02 ,036 222 ,260 ,022 -,278 -,120 ,210 -,282 -,076
KTO03 -,061 347 ,201 -,311 -,305 276 ,220 -,077 ,000
KT04 -,028 -,130 ,220 -,030 -,167 -,162 ,018 717 -,168
KTO05 -,371 ,113 ,462 -,031 -,157 -,292 377 -,279 ,176
KT06 ,228 -,112 ,178 -,012 -,079 -,055 -,190 -,183 ,483
KTO7 -,030 -,037 -,055 ,611 -,271 ,080 -,331 ,063 ,252
KT08 -,044 -,063 -,216 -,423 ,642 -,198 ,225 -,216 -,223
KT09 ,038 -,087 -,095 ,590 -,011 -,149 -,123 -,020 ,168
KT10 ,100 ,176 ,261 -,240 -,173 ,043 224 ,518 ,053
KT11 ,240 -,469 ,031 ,378 -,057 ,136 -,361 -,144 ,092
KT12 -,585 221 ,268 ,159 -,196 -,156 124 ,304 ,284
KT13 ,391 -,087 -,142 -,075 -,007 ,265 ,108 ,098 ,018
KT14 ,180 -,027 -,036 -,006 ,086 465 ,090 ,265 -,193
KT15 ,310 -,077 ,030 -,166 -,002 -,138 -,018 ,225 ,313
KT16 -,102 212 -,345 ,401 ,045 -,166 ,260 -,532 -,196
KT17 -,462 ,092 ,351 ,116 -,054 541 ,137 -,010 ,100
KT18 ,491 -,563 -,162 ,041 -,211 -,584 -,712 ,200 ,336
KT19 ,327 ,532 ,218 -,084 ,268 ,290 274 ,056 -,510
KT20 ,459 ,307 -,388 -,167 ,159 ,108 ,204 -,167 ,046
KT21 ,092 -,178 ,097 ,034 -,070 ,349 -,294 -,313 -,271
KT22 -,170 ,140 -,277 -,154 ,134 -,088 ,116 -,180 -,096
KT23 -,465 -,233 ,092 ,187 ,120 -,391 ,085 ,035 -,032

Appendix 8: Standardized Canonical Discriminant

Function Coefficients for Knowledge Source

Data

Sex Marital Status Educational Level Income Level Age Group Ownership
Code F-1 F-1 F-1 F-2 F-1 F-2 F-1 F-2 F-1
KS01 ,038 ,244 ,409 ,038 ,006 ,602 -,353 ,151 447
KS02 -,007 ,016 -,031 -,457 ,357 ,067 ,072 439 ,132
KS03 -,413 ,372 -,155 ,137 ,061 -,384 -,364 ,251 ,280
KS04 ,562 -,050 -,250 413 -,003 -,551 ,065 ,292 ,057
KS05 -,448 ,589 ,206 ,583 -,178 -,329 -,521 -,279 221
KS06 -,231 ,168 ,289 -,134 -,309 ,465 ,318 ,057 -,480
KS07 ,195 471 ,334 -,067 -,212 428 -,322 ,264 -,047
KS08 -,190 -,308 -,431 ,640 221 -,118 ,101 ,496 ,028
KS09 418 -,302 -,126 -,338 ,385 -,213 -,030 -,581 ,226
KS10 ,618 ,049 ,273 ,257 -,288 671 ,064 -,433 -,378
KS11 ,200 -,331 478 -,334 -,698 -,579 442 -,146 -,328
KS12 -,669 -,303 -,371 ,180 493 -,252 -,004 ,289 ,122
KS13 ,402 ,393 -,434 -,450 ,145 ,100 -,131 -,211 ,039
KS14 -,114 -,222 -,295 ,155 ,600 ,159 177 577 ,708
KS15 -,003 -,261 ,508 -,435 -,490 ,054 ,496 -,302 -, 743
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Appendix 9: Structure Matrix for Knowledge Type (KT) Data

Sex Marital Status Educational Level Income Level Age Group Ownership
Code F-1 Code F-1 Code F-1 F-2  Code F-1 F-2  Code F-1 F-2 Code F-1
KT15 394  KT19 495  KTO05 543,119 KTO3 ,456 198  KTO02 374 -,079 KTO06 449
KT13 368 KTI11 -397 KTO04 ,542 ,091  KTO04 441 -,033 KT18 -371 071 KT12 ,348
KT14 ,355  KT18 -,361 KTO3 419,013 KTO08 -,403 -,231 KTO05 368  -,050 KT19 -,332
KT20 342 KTO02 310 KT12 ,379 295 KT02 ,335 ,020 KT19 ,343 -,004 KT18 331
KT18 ,310 KTO3 ,300  KTO02 375,055  KTO7 ,281 147 KTO3 ,289 140 KTO7 ,316
KT19 292 KT23 -,265  KT06 ,349 204 KT12 241 -,062 KT11 -,255 ,063  KT15 ,286
KT10 242 KT22 258 KTI10 ,310 204 KT06 173 -,049 KT23 -,227 -,086 KTO05 ,282
KT06 239 KT15 -,252  KT19 ,235 ,033  KT10 124 -,017 KTO1 ,212 ,056 KT17 ,230
KT01 237 KT20 251 KT13 ,133 127 KT22 -,123 ,092  KT20 211 -117  KT11 ,207
KT21 231 KT05 201 KT15 117 ,090 KT11 ,084 -,039 KT13 ,199 176 KT14 -,198
KT16 204 KT17 -190 KTO08 ,064 ,046  KTO09 ,042 ,034  KT21 -,194 -135  KT22 -,189
KT12 -191  KT21 -166 KTO7 ,103 ,633  KT14 -,163 510 KT09 ,192 ,044  KT13 ,188
KT11 159 KT12 165 KTO09 ,141 514 KT19 -,179 267  KT22 173 -,099 KTO01 -,183
KT09 147 KT04 145  KT16 -,125 416 KT23 -,161 -267 KT14 ,169 120  KT10 ,166
KT02 ,140  KTO09 143 KT11 ,249 359 KT13 ,123 261 KT17 -,167 ,058  KT09 ,156
KT17 137 KTO01 103 KT17 ,249 346 KT21 ,036 ,259  KT15 -,132 ,097  KT20 ,120
KT23 -,132  KT13 ,099  KT18 ,127 299  KTO05 ,181 -,208  KTO7 -,091 ,000 KT04 ,067
KTO7 ,108  KTO7 ,095  KT21 174 251 KT18 ,158 -190 KTO04 ,255 5634 KT23 ,047
KT22 ,093  KT10 -,095  KT23 ,143 230 KTO01 -,107 170 KT12 ,166 ,299  KTO03 ,045
KT03 ,089 KT14 ,089  KT14 -,017 211 KT17 117 , 158  KT10 ,035 295 KT16 ,037
KT05 -,073  KTO08 -,089 KT20 -,047 176 KT20 -,065 134 KT16 -,034 -,255 KT02 -,035
KTO08 ,063  KT16 -,081 KTO1 -,109 110  KT16 -,042 -,086 KTO08 ,163 -,201  KT21 -,011
KT04 -,007  KTO06 ,075  KT22 ,024 , 106  KT15 ,030 -,047  KT06 ,047 -,084 KTO8 ,005
Appendix 10: Structure Matrix for Knowledge Source (KS) Data
Sex Marital Status Educational Level Income Level Age Group Ownership

Code F-1 Code F-1 Code F-1 F-2 Code F-1 F-2  Code F-1 F-2  Code F-1
KS10 ,583  KS05 541  KS13 -371  -239 KS12 ,355 -,066 KS01 -,483 215  KS01 ,483
KS11 ,573  KSO03 483 KS12 -360 -,079 KS13 311 -,033 KS11 449 -002 KS03 ,364
KS09 525  KS01 440  KS15 ,326 -216  KS05 -,303 -177  KS03 -,438 344 KS15 -,363
KS08 414 KS14 -,267 KSO01 ,323 ,030 KS14 272 152 KS14 ,435 402 KS10 -,272
KS04 409  KS11 -,263 KS11 170 -120 KS11 -,261 -,207 KS15 336 -,037 KS06 -,261
KS07 ,366  KS09 -,223 KS14 -125  -056 KS02 ,240 ,052  KS05 -277  -132  KS11 -,254
KS13 ,285  KS08 -,206  KS07 ,123 ,103  KS15 -,229 ,090 KS10 235 -065 KSO07 -,158
KS03 -,260 KS06 ,169  KS09 -,104 ,034  KS09 ,163 -,102  KS09 ,183 012 KS14 ,146
KS06 222 KS02 141 KS06 ,082 ,068  KS08 141 -,060 KSO02 ,091 511 KS08 -,073
KS14 ,181  KS12 -,140 KS05 ,333 ,545  KS04 ,014 -,361 KSo04 ,156 ,388  KS04 -,063
KS01 -,178 KS04 111 KS04 -,135 322 KS01 ,018 342 KS06 ,287 329 KS02 ,058
KS02 ,159  KS15 -,100 KS08 -,170 277 KS10 -,155 277 KS12 221 296 KS05 -,027
KS12 ,155  KS07 ,087  KS02 -,010 -,233  KS07 -,062 ,198  KS08 ,181 241 KS09 -,021
KS05 -100 KS13 -,042 KS10 ,170 211 KS06 -,090 ,092  KSO07 ,072 236 KS13 ,020
KS15 -022 KS10 -,028 KS03 ,069 137 KS03 ,048 -,076  KS13 212 212 KS12 -,011
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Isletme Béliimii

This paper provides an empirical analysis of the changes in operating performance and certain financial
characteristics of firms as they make the transition from private to public ownership through initial public offerings
(IPOs). The changes are analyzed on a sample of 81 Turkish manufacturing firms that went public between 1990
through 1998 inclusive. Eight-year-data of each firm around IPO year are included in the sample.

The findings show that firms exhibit a substantial decline in post-IPO operating performance, assets turnover and
capital expenditures on assets. There is an increase in leverage and decrease in cost of borrowing. The findings
regarding the borrowing confirm the expectations that the leverage tends to grow because of the increase in the
perceived value of the firm, overcoming borrowing constrains, greater bargaining power with banks, and lower cost
of borrowing.

Although the findings seem to verify the early studies, the decline in operating performance and capital expenditures
cannot actually be explained by the agency theory approach in the Turkish context because of the much lower
proportion of the capital owned by public compared to the western counterparts, family-controlled governance and
different socio-cultural infrastructure. These changes, therefore, should be attributable to window dressing and/or
successful timing.
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HALKA ACIKLIGIN SiRKET PERFORMANSI UZERINDEKi ETKIiLERi: TURK iMALAT SiRKET-
LERI UZERINE GORGUL BiR CALISMA

Bu caligma, firmalarin, halka agildiktan sonra faaliyet performansindaki ve belirli finansal gostergelerindeki
degisimi gorgiil olarak analiz etmektedir. Analizler Tiirkiye’de 1990 ve 1998 arasinda halka agilan 81 imalat
firmasim kapsamaktadir. Ornek kiitledeki her bir firmanin halka arzdan ii¢ y1l ncesi, arz yili ve arzdan sonraki dort
yili olmak iizere sekiz yilina ait veriler incelenmektedir.

Analiz sonucunda, halka arz sonrasi faaliyet karliliginda, varliklarin devir hizinda, sabit sermaye yatirimlarinin
varliklara oraninda ve bor¢glanma maliyetinde Onemli Olgiide diisiis oldugu, bor¢ oraninda bir artis oldugu
kanitlanmaktadir. Bor¢lanmayla ilgili beklentiler dogrulanmakta ve firmanin algilanan degerindeki artig, bor¢clanma
ontindeki zorluklarin kalkmasi, bankalar karsisinda artan pazarlik giicli ve diisen bor¢lanma maliyeti nedenleriyle
finansal kaldirag yilikselme egilimi gostermektedir.

Bulgular her ne kadar Onceki g¢aligmalar paralelinde ise de, faaliyet performansindaki ve sabit sermaye
yatirimlarindaki diisiis Tiirkiye baglaminda tam olarak temsil (agency) teorisi yaklasimiyla agiklanamamaktadir zira
Tiirkiye’deki firmalarin halka agiklik orani Bati’daki firmalara gore ¢ok daha diisiik, ailenin sahiplik yapisindaki ve
yonetimdeki agirligi hala onemli 6lglide yiiksek ve sosyo-kiiltiirel yapt da oldukga farklidir. Dolayisiyla bu
degisimler, daha ziyade vitrin siisleme ve/veya basarili zamanlama faktorleri ile agiklanabilir.
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INTRODUCTION

This paper attempts to investigate the change in
operating performance and leverage of firms as they
make the transition from private (closely held) to public
ownership through initial public offerings (IPOs) by
providing empirical evidence to the hypotheses related
to the public ownership issue from the Turkish
manufacturing industry . Although going public has
usually been an interesting discussion topic in Turkey,
there are not a sufficient number of empirical studies
exploring the real motives behind the IPOs and the
consequences of IPOs of Turkish firms. Therefore,
“why Turkish firms go public?” and “what happens
after they go public?” are two crucial questions to be
scientifically answered.

Studies related to IPOs usually focus on the post-
issue stock price performance rather than accounting
performance. A few papers based on the U.S. or
European firms put aside, this is the first comparative
study that attempts to empirically investigate the
operating performance of Turkish manufacturing firms
before and after IPOs.

This paper is organized as follows: Section 2
constitute a brief theoretical framework and review of
recent empirical studies on this topic. The empirical
work is presented in sections 3, 4, and 5. Finally,
chapter 6 discusses the conclusions and the
implications.

1.PUBLIC OWNERSHIP: DETERMINANTS AND
CONSEQUENCES

Most businesses begin life as proprietorship or
partnerships, and then, as the more successful ones
grow, at some point, they usually find it desirable to
convert into corporations. Initially, these new
corporations’ stocks are generally owned by the firm’s
founders, officers, key employees, and/or a very few
investors who are not actively involved in management.
However, if growth continues, at some point the
company may decide to go public (Brigham, 1994). The
conventional wisdom is that going public is simply a
stage in the development of a firm. Nevertheless,
Pagano et.al. indicate that going public is not a stage
that all firms eventually reach, but instead a choice that
they make. In any case, going public usually means a
fundamental change in the corporate ownership
structure, causing a more diffused characteristic.

The basic advantages of going public are
recognized as permitting founder diversification,
increased liquidity, facilitating to raise new corporate
cash, establishing value for the firm, increased
credibility, improved bargaining position with banks
and contribution to the development of the security
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markets. Cost of reporting, disclosure, self-dealings, the
probability of inactive low market price, and the
concerns of insiders regarding the control are known as
the disadvantages.

1.1. An Overview of Recent Empirical Studies

Singh and Hamid (1992) investigated the links that
might exist between corporate capital structure and the
types of financial markets and institutions that are
supportive of long-term growth. To that end, the authors
examined the accounting and stock market information
for the top fifty listed manufacturing corporations in
nine less developed countries (LDCs) including Turkey.
The results of their study showed that LDC corporations
in general rely heavily on external finance, to a greater
extent than their counterparts in advanced economies.

Singh (1995) tried to test the robustness of his first
study’s results by increasing the size of the firm samples
and by including an additional country, Brazil. He
explored the initial hypotheses to identify the reasons
why LDC firms apparently resort to new equity funds to
such a large degree to finance their growth. He
concluded that the reason that developing country firms
rely heavily on equity funds is for investment.

Pagano et. al. (1998) found that Italian companies
appeared to go public not to finance future investments
and growth, but to deleverage, or to adjust their balance
sheet after a period of abnormally high investment and
growth. Using the financial data of private firms in Italy
from 1982 to 1992, the authors analyzed the
determinants of IPOs by comparing the ex ante and ex
post characteristics of IPOs with those of private
(closely held) firms. The likelihood of an IPO increased
with a company’s size and the industry’s market-to-
book ratio. Companies appeared to go public not to
finance future investments and growth, but also to
adjust their debt ratios after a period of high investment
and growth. Pagano et.al. observed that the leverage,
capital expenditures, and profitability declined after the
IPO. Although profits may decline after a firm chooses
to go public, given a firm’s characteristics, the overall
benefits of going public outweigh the costs, including,
for instance, lower costs of credit.

In the long-run, Ritter (1991) reported that stock
issuing  firms during 1975-1984  substantially
underperformed a sample of matching firms from the
period of the closing price on the first day of public
trading to their three-year anniversaries. The patterns
are consistent with an IPO market in which firms take
advantage of these “windows of opportunity”.

Mayer and Alexander (1991) made a comparative
study of “quoted” (public) and “unquoted” (private)
companies. The study found that growth rates of sales,
investment, and employment of quoted firms are greater



than unquoted. Profits for both types of firm have risen
over the sample period, but profit margins are higher for
quoted than unquoted firms. Unquoted firms have
higher investment to profit ratios but this can be
attributed to the lower dividend to profit ratios.

Evans, Hay and Morris (1995) set out to determine
which form of governance structure provides economic
efficiency. They attempted to find out an explanation
for the superior performance of Japan and Germany
during late 1980s and early 1990s. They found that the
unquoted firms are definitely more profitable then
quoted firms. Their results confirm the Berle and Means
hypothesis that diffuse ownership may lead to
inefficient performance.

Some studies focus on the relationship between
economic development and stock market. Atje and
Jovanovic (1993) provide a model in which financial
markets have a greater stimulating effect on economic
growth than just financial intermediation. Their study of
40 countries found a significant correlation between
economic growth over the 1980-88 period and the value
of stock market trading divided by Gross Domestic
Product (GDP). They concluded that stock markets are
more helpful to the development of venture capital and,
hence, technical progress than banks.

Levine and Zervos (1995) studied the links between
stock market and development and growth, and then
analyzed measures of both the stock market and banking
development predict growth. They found that, after
allowing for a host of other factors associated with
growth, the level of stock market development,
especially market liquidity, is robustly correlated with
current and future economic growth, capital
accumulation, and productivity growth.

UNCTAD 1993 report revealed that, for several
industrializing countries, new issues on the stock market
have been important in financing a considerable
proportion of their total gross domestic investment.

In Turkey, the development and performance of
stock market and the economy reveals meaningful
relationship. The Turkish capital market has
significantly expanded since the 1980s, the period
during which the country experienced a series of fast
and fundamental changes towards a market economy.
Despite the extreme volatility in the securities market
due to crises, a considerable progress took place in
terms of public offerings of private firms and
privatization of state enterprises (KITs). Some major
KITs have been privatized; a considerable number of
private companies have gone public. Thus, the security
market has somehow revealed a progress. However,
both the public’s stake in Turkish firms and the market
capitalization-to-GNP ratio is still below the sufficient
level, as empirically proven this study.
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1.2. Determinants and Consequences of Going
Public

Pagano et. al. (1998) summarized theories related to
the costs and benefits of going public as described in
Table 1. In these theories, each cost or benefit is
associated with the most representative model and with
empirical predictions of these models on the variables
affecting the probability and likely consequences of an
IPO. According to these theories, the variables affecting
probability of an IPO are a firm’s financial
characteristic such as size of the firm, leverage, R&D,
cost of financing, growth rate, risk and organizational
characteristics such as concentration of ownership and
control, and external factors like the stock market index.

If there are periods in which stocks are mispriced,
as suggested by Ritter (1991), firms recognizing that
other firms in their industry are overvalued have
incentive to go public. One would also expect a
company to be more likely to go public when the market
for comparable firms is particularly buoyant (Ritter,
1984).

Pagano et al., by relying on their ex-post evidence,
suggest that if newly listed firms invest an abnormal
rate and earn large profits, then the relationship between
M/B and IPOs is likely to be driven by expectations of
future growth opportunities. Otherwise, it is likely to
reflect the desire to exploit a “window of opportunity.”

Cho (1994) reported that the growth rate of assets
and the amount of fixed assets after IPO increased the
probability of an IPO. On the other hand, the ration of
bank loans to total liabilities, the ratio of land value to
sales, and the degree of leverage reduced the
probabilities for IPO.

The theory and previous research done on the basis
of U.S. and European firms have showed that IPO firms
exhibit a decline in post-issue operating performance
relative to their pre-IPO levels. Surprisingly enough,
however, these firms exhibit high growth in sales and
capital expenditures relative to those firms in the same
industry in the post-IPO period. Thus, declining
operating performance of IPO firms cannot be attributed
to lack of sales growth opportunities or cutbacks in
post-IPO capital expenditures. The expectations and
interpretations on the case of Turkey, however, may be
somewhat different than the previous studies done in the
West due to the macroeconomic conditions and firm
behaviors both peculiar to Turkey. While the
expectation of this study on the operating performance
is the same, that is, a decline is expected, other
indicators may well behave differently than those found
in the western literature. First of all, the low public stake
in corporations and different socio-cultural and
economic infrastructure makes it hard to apply agency
theory to the Turkish case. The instable and high-
inflationary economy makes it difficult to take rational



financial decisions and to do long-term planning.
Capital expenditures, for instance, is unlikely to
increase in the post-IPO period, because firms tend to
perceive IPO as a short-term financing opportunity and
they go public not to finance future investments and
growth, but to deleverage, or to adjust their balance
sheet after a period of abnormally high investment and
growth.

2. DATA
2.1. Source of Data

The main data sources are the firm’s balance sheets,
income statements, cash flow statements, yearbooks,
stock market and other macroeconomic statistics.

As many empirical research done in Turkish
context encounter, this study as well had to cope with
the difficulties to find the accurate firm data especially
belonging to pre-1PO period. The main problem is that
the firms in Turkey do not provide sufficient
information to public unless they apply for the Stock
Exchange to trade their shares. Therefore, there are not
accurate and detailed data available of those firms that
do not go public. Although certain institutions such as
Chambers and banks hold this information, they are
reluctant to provide them pronouncing the
confidentiality issue as an excuse. Another difficult task
is finding the accurate and detailed ownership structure
data.

All difficulties put aside, the best data provider
institutions appear to be the Istanbul Stock Exchange
(ISE) in firm-specific data, The Central Bank (TCMB),
The State Planning Organization (DPT) and the
Treasury in macro economic data. In addition, some
private financial portals on the Internet provide useful
database to the researchers.

The pre-IPO data is obtained mostly from the ISE
bulletins from the ISE Library. While in some cases
data are available on the CD or Internet, most data
belonging to pre-1PO period and ownership structure are
not available in digital format, and most of them are
obtained from the monthly bulletins and entered
manually.

As for the industry-specific data, the Industry
Sector Financial Statements published the TCMB
provide the necessary information. The old data are
available in the books and last five years are on the CD.
Other macroeconomic data are obtained from the
Internet sites of TCMB, DPT and Treasury.

2.2. Sample Selection Process and Time Span

The first criterion to select the firms is their
industry. Because the manufacturing industry is
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considered the most important component of the
economy, only manufacturing firms in Turkey
constitute the first-step prospective sample. Second step
in the selection process is a result of the fact that
necessary data are available for ISE-quoted firms only.
That is, only those manufacturing firms traded in ISE
are selected. Among these, only those firms of which
IPOs occurred between 1990 and1998 inclusive are
considered because the earliest and latest periods where
pre-IPO and post-IPO data are available require this
interval. The last requirement for a firm to be included
in the sample is to have at least one year OROA data
prior to IPO and four subsequent years after the IPO
year (year —1 through +4). Although most observations
have the other financial data for year —3 through year +4
(Eight-year-data), there are some firms lacking the other
financial data for year —3 and —2. The final sample is
consisted of 81 firms.

The distribution of 81 IPOs throughout the research
period prevents the study from prospective bias of
timing and industry. That is, there are sufficient number
of IPOs occurred each year. This makes the sample
consisting of different time windows each have at least
six-year-data (from the year prior to IPO through fourth
year after IPO). Thus, the effects of peculiar macro
economic conditions are balanced with other periods.
The distribution of industry, however, looks more
uneven compared to that of IPO year. This prospective
bias is eliminated by also taking industry-adjusted
values of all variables throughout the analysis. The
industry means represent both public and non-public
companies selected by TCMB.

Table 2 shows the summary statistics for the
sample. The number of IPOs in manufacturing industry
per year shows a various trend depending mostly on the
macroeconomic conditions. The distribution of IPOs
shows the same trend. In panel A the distribution of
IPOs are classified by industry sector and year. This
sample exhibits a representative distribution of the
weights of each sector in the Turkish manufacturing
industry.




Table 1

Empirical Predictions of the Main Theories Concerning the Decisions to Go Public

The following table illustrates the main costs (Panel A) and benefits (Panel B) of the decision to go public. Each cost or benefit (first column) is associated with the most
representative models capturing it (second column) and with the empirical predictions of these models on the variables affecting the probability of an IPO (third column) and
the likely consequences of the IPO (fourth column).

Empirical Predictions

Model Effects on the Probability of IPO Consequences after IPO
Panel A: Cost of Going Public
Adverse selection and moral hazard Leland and Pyle (1977), Smaller and younger firms less likely to go Negative relation between operating

Chemmanur and Fulghieri (1995)

public

performance and ownership

Fixed costs

Ritter (1987)

Smaller firms less likely to go public

Loss of confidentiality

Campbell (1979), Yosha (1995)

High-tech firms less likely to go public

Panel B: Benefits of Going Public

Overcome borrowing constraints

IPO more likely for high-debt and/or high-
investment firms

Deleveraging / high-investment

Diversification

Pagano (1993)

Riskier firms more likely to go public

Controlling shareholder decreases his stake

Liquidity

Market microstructure models

Smaller firms less likely to go public

Diffuse stock ownership

Stock market monitoring

Holmstrom and Tirole (1993),
Pagano and Rolell (1998)

High investment firms more likely to go public

Large use of stock-based incentive contracts

Enlarge set of potential investors

Merton (1987)

Diffuse stock ownership

Increase bargaining power with banks

Rajan (1992)

IPO more likely for firms paying higher
interest rates

Decrease in borrowing interest rates

Optimal way to transfer control

Zingales (1995)

Higher turnover of control

Exploit mispricing

Ritter (1991)

High M/B ratio in the relevant industry

Underperformance of IPOs; no increase in
investments
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Table 2
Sample Summary Statistics

Frequency distribtuions and characteristics of a sample of 81 public offerings through Istanbul Stock
Exchange (ISE). The sample consist of those manufacturing firms that have sufficient data for at least
one year prior to IPO and three years after IPO. The data is collected and compiled from print and digital
sources of ISE, Central Bank, Treasury and State Planning Organization of Turkey. ISE classification is
used to classify the sample with respect to industry sectors.

Panel A: Number of IPOs per year

(Manufacturing Industry)

Year Number of IPOs

1990 14
1991 8
1992 5
1993 8
1994 13
1995 10
1996 9
1997 8
1998 6
Total 81

1990 1991 1992 1993 1994 1995 1996 1997 1998  Total

DGD 1 3 2 1 4 5 3 3 22
« GIT 1 1 1 5 2 1 2 13
5 TTS 3 1 1 2 4 1 12
§ MMG 3 2 2 2 1 1 11
> PKM 3 2 1 1 1 1 9
% KBY 1 1 1 1 2 1 7
S MET 1 2 3
OTO 1 1 1 3
ORM 1 1
Total 14 8 5 8 13 10 9 8 6 81
Industry Sector Codes
DGD Textile, wearing apparel and leather sector
GIT Food, bevarage and tobacco sector
TTS Non-metalic mineral products
MMG Fabricated metal products and machinery equipment
PKM Chemicals, petroleum, rubber and plastic products
KBY Paper and paper products, printing and publishing sector
MET Basic metal industries

oTO Automotive sector
ORM Wood products and furniture
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Table 3
Some Key Macroeconomic Indicators Throughout The Sampling Period

Table represents the macroeconomic environment in Turkey during the sampling period of the research. All IPOs in the sample fall into the period between 1990 and 1998. However, due to the requriements of the
research that pre-IPO and post-1PO data are used, the overall data frame stretch from 1987 to 2002. The macroeconomic data are obtained from digital sources of The Treasury, State Planning Organization and

The Central Bank. The year-to-year percentage changes in the items are in italic fonts shown below the respective level-data .

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
GNP Levels-87 pr (000.000.000TL) 75.019 76.108 77.347 84.592 84.887 90.323 97.676 91.733 99.028 106.080 114.874 119.303 112.044 119.144 107.783 116.165
GNP Levels-Curr Pr (000.000.000TL) 75.020 129175  230.371  397.178  634.393 1.103.843 1.997.323 3.887.903  7.854.887 14.978.067 29.393.262 53518332  78.282.967  125.596.129  176.483.953 273.463.168
GDP Levels-Curr Pr (000.000.000TL) 74722 129223  227.325  393.060  630.117 1.093.368 1.981.868 3.868.430  7.762.456 14.772.110 28.835.883  52.224.945  77.415.272  124.583.458  178.412.438 276.002.988
GNP (87 prc) % change 9,8 15 1,6 94 0,3 6,4 81 -6,1 8,0 71 8,3 39 -6,1 6,3 -9,4 7.8
Empolyment Rate % 91,50 91,30 91,10 91,80 91,90 91,70 91,20 91,60 92,53 93,52 93,27 93,23 92,40 85,74 83,64 89,40
Empl Rate % chng -0,44 -0,22 -0,22 0,77 0,11 -0,22 -0,55 0,44 1,01 1,07 -0,27 -0,04 -0,89 -7,21 -2,45 6,89
Wholesales Price Index (TEFE) 100 171 280 426 662 1.073 1.702 3.757 7.065 12.335 22.366 38.067 58.599 89.240 144.862 216.712
Whls Pr Indx % chng 32,98 70,38 63,87 52,23 55,45 62,10 58,66 120,81 88,04 74,59 81,32 70,20 53,94 52,29 62,33 49,60
Interest Rate % (St Domstc Borrw) N/A N/A 59,82 54,02 80,46 87,68 87,56 164,40 121,86 135,18 127,20 122,50 109,50 38,00 96,20 63,79
Interest Rate % chng N/A N/A N/A -9,70 48,95 8,97 -0,14 87,75 -25,88 10,93 -5,90 -3,69 -10,61 -65,30 153,16 -33,69
Exchange rate TL/USD (Monthly Avrg) 856 1.421 2.121 2.608 4.170 6.888  10.986  29.704 45.673 81.084 151.429 260.040 417.581 623.685  1.222.921 1.504.598
Exchange rate % chng 27,83 66,04 49,27 22,96 59,91 65,17 59,51 170,38 53,76 77,53 86,76 71,72 60,58 49,36 96,08 23,03
Table 4
The Turkish Stock Market: Summary Data
The key indicators of Istanbul Stock Exchange (ISE) during the sampling period. All IPOs in the sample fall into the period between 1990 and 1998. However, due to the requriements of the research that pre-1IPO
and post-1PO data are used, the overall data frame stretch from 1987 to 2002. The data are obtained from print and digital sources of ISE, The Treasury, State Planning Organization and The Central Bank.

1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
ISE Market Cap (000.000.000TL) 3.182 2.048 15.553 55.238 78.907 84.809 546.316 836.118 1.264.998 3.275.038 12.654.308 10.611.820 61.137.073 46.692.373  68.603.041 56.370.247
ISE Market Cap (000.000.USD) 3.125 1.128 6.756 18.737 15.564 9.922 37.824 21.785 20.565 30.329 61.348 33.473 112.276 68.635 47.189 33.773
ISE Markt Cap / GDP % 4,26 1,58 6,84 14,05 12,52 7,76 27,57 21,61 16,74 22,17 43,88 20,56 78,97 37,48 38,45 20,42
Trading Vol. (000.000.000TL) 105 149 1.736 15.313 35.487 56.339 255.222 650.864 2.374.055 3.031.185 9.048.721 18.029.966 36.877.335 111.165.396 93.118.834  106.302.343
Trading Vol. (000.000 USD) 118 115 773 5.854 8.502 8.567 21.770 23.203 52.357 37.737 58.104 70.396 84.034 181.934 80.400 70.756
No.of IPOs per year N/A N/A N/A 34 21 13 16 25 28 27 29 20 9 35 1 3
No.of Firms traded in ISE 82 79 76 110 134 145 160 176 193 213 244 262 256 287 279 262
ISE-100 USD Index (1986=100) 385 169 199 184 197 281 305 671 749 643 481 536 385 120 449 357
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2.3. Economic Environment and the Stock
Market in Turkey throughout the Sampling Period

Table 3 and Table 4 explore the overall picture of
Turkish economy and Turkish stock market during the
sampling period of the study. This period captures
almost all characteristic episodes of the Turkish
economy. These two tables, when analyzed
simultaneously, also give an idea on the correlation
between the development of the stock market and the
general performance of the economy. For example, a
correlation analysis for the relationship of GNP with the
basic stock market indicators reveals significant positive
relationships, as expected. The Pearson correlation
coefficients for the relationship of GNP with ISE market
capitalization, number of firms traded in ISE, trading
volume of ISE and ISE-100 Index are 0,7392, 0,9711,
0,8217, and 0,3169, respectively.

The market capitalization, however, is still not at a
significant level in Turkey compared to other
developing economies. Total market capitalization of
ISE companies in 2002 equals 20 percent of the GDP. It
was 17 percent in 1995, a very low ratio, compared to
40 percent of Korea in the same year.

2.4. The Variables and the Models

This study prefers the operating return on asses
(OROA) as the primary dependent variable to measure
the firm performance because it is better than ROA to
measure the real performance in such countries as
Turkey. Abnormally high non-operating income limits
the efficiency of ROA to measure the real efficiency.
OROA provides more robust measure of the efficiency
of asset utilization.

OROA is the operating income deflated by total
assets as of the end of the year. Operating income
equals net sales less cost of goods sold and all operating
expenses. Change in OROA is measured as the mean
change in levels, i.e., the mean value of {OROA ; -
OROA ; (1) } where i represents the firm, t represents a
post-IPO fiscal year end and —1 represents the fiscal
year prior to IPO.

Also attempted to measure are the growths in other
key accounting measures such as sales, (SALES) asset
turnover (ATO), capital expenditures (CAPEX), capital
expenditures on assets (COA), leverage (LEV) and cost
of borrowing (COB). The cost of borrowing is
computed as the financial expenses divided by short
and long term financial debts.

The following is the list of all variables explained
above:

OROA = Operating income / Total assets as
of the year-end
SALES = Sales in real prices (1987=100)
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ATO = Sales / Total assets

CAPEX = Capital expenditures

COA = Capital expenditures / Total assets

LEV = Total (long and short term) debts /
Total assets

COB = Financial expenditures / Total (long

and short term) financial debts

In order to eliminate the industry bias or to see the
performance relative to the industry, the industry-
adjusted changes in OROA, ATO, COA, LEV and COB
(percentage variables) are also calculated by matching
each IPO firm with its industry. The industry-adjusted
performance of a firm is the difference between its
change in these variables and the mean change in those
variables in its industry. The industry adjustments for
the currency level variables are not included in the
analysis due to the lack of appropriate data.

3. THE FINDINGS
3.1. Operating Performance Measures

This study first attempts to find out whether there is
a significant difference in certain indicators of firms
before and after going public and how these variables
changes throughout the post-IPO period. First, an
aggregate analysis is done by comparing the average of
three consecutive years prior to IPO and the average of
four consecutive years after IPO. The comparison is
followed by the charts illustrating the trends in the
variables. Finally, each of the four consecutive years in
the post-1IPO period is compared with pre-IPO period.
The base period for comparison is the year —1, that is,
all variables are expressed as the difference relative to
the year prior to IPO. T-tests are applied for all
comparative analyses.

The findings show that IPO firms exhibit a decline
in post-issue operating performance relative to their pre-
IPO levels, as expected. This result is consistent with
most of the previous studies. Table 5 and Figure 1
illustrate the facts that are consistent with the
expectations. The OROA makes an upward move just
before IPO and it declines significantly throughout the
post-IPO period. The four-year-average OROA in the
post-1PO period is 20 percent, significantly lower than
three year-average OROA of 24 percent in pre-IPO
period (p=0,001).

The upward move in OROA just before the IPO
and the consistent decline following the IPO seem to
verify the “window dressing” and/or “windows of
opportunity” hypotheses. The OROA levels show an
obvious decline, from 0,27 in year -1, to 0,25 in IPO
year, 0,24 in year +1, 0,20 in year +2, 0,21 in year +3
and 0,15 in year +4. The changes are significant at 0,05
level for year +1 and 0,01 level for the following years.




Table 5

Operating Performance, Leverage and Cost of Borrowing Levels of IPO Firms

Table values are for the mean or median levels for 81 IPO firms during 1987 through 2002. The sample
consists of those publicly traded firms of which financial data are available. Operating return on assets equals
operating income (esas faaliyet kar1) divided by total assets at year-end. Sales and capital expenditures are
deflated by the manufacturing industry price index with the base year 1987. Due to the scale problem, the
industry means for these two variables are not considered meaningful to report. Instead, their firm-level median
values are presented. Asset turnover equals net sales over total assets. Capital expenditures data are obtained
from the cash flow statements for the period 1989-1997 and from the balance sheet footnotes for the following
years. Leverage equals the total debt divided by the total assets. Cost of borrowing equals the financial
expenditures divided by the total of short and long term financial debts. The year columns indicate the years
relative to the year in which the firm goes public.

Year Relative to Completion of IPO

?3 22 ?1 0 +1 +2 +3 +4
Panel A: Operating Return on Assets
IPO issuing firms -Mean (%) 24,33 22,54 27,22 25,16 23,77 20,07 20,56 16,11
Matched industry -Mean (%) 15,88 16,48 17,25 15,85 15,99 14,09 14,07 14,22
Standard Deviation 0,15 0,16 0,13 0,13 0,13 0,12 0,15 0,23
Number of observations 74 79 81 81 81 81 81 81

Panel B: Sales (1987=100 Real Prices, Million TL)

IPO issuing firms -Mean 74.063 76.499  119.459  122.219 127.644  131.812 128.871  123.901
IPO issuing firms - Median 33.032 35.350 39.200 44.100 48.534 51.863 49.437 49.009
Standard Deviation 265.094  249.453  388.662 362.617 362.741 380.102 364.825  357.506
Number of observations 71 77 79 79 79 79 79 79

Panel C: Asset Turnover

IPO issuing firms -Mean 1,58 1,52 1,66 1,51 1,44 1,41 1,36 1,32
Matched industry -Mean 1,24 1,25 1,29 1,28 1,26 1,19 1,16 1,18
Standard Deviation 0,79 0,72 1,25 1,20 1,10 1,07 1,14 1,24
Number of observations 73 78 79 79 79 79 79 79

Panel D: Capital Expenditures (1987=100 Real Prices, Million TL)

IPO issuing firms -Mean 4.431 5.085 5.013 6.444 6.345 7.701 5.505 6.103
IPO issuing firms - Median 2.133 2.149 3.060 4.325 4.420 4.759 2.995 3.449
Standard Deviation 6.544 7.519 4.957 6.555 6.355 10.902 8.149 9.206
Number of observations 14 33 56 56 56 56 56 56

Panel D1: Capital Expenditures over Total Assets

IPO issuing firms -Mean (%) 12,82 13,18 13,60 15,02 12,61 12,83 9,86 10,26
Matched industry -Mean (%) 25,58 25,88 26,67 26,50 25,96 26,19 24,42 24,68
Standard Deviation 0,11 0,13 0,11 0,11 0,09 0,11 0,10 0,10
Number of observations 16 36 59 60 60 60 60 60

Panel E: Leverage

IPO issuing firms -Mean (%) 55,07 58,01 55,30 50,48 52,95 55,55 59,33 64,90
Matched industry -Mean (%) 60,56 61,62 54,06 61,26 60,94 63,22 64,09 64,13
Standard Deviation 0,18 0,17 0,16 0,15 0,15 0,17 0,22 0,49
Number of observations 74 78 81 81 81 81 81 81

Panel F: Cost of Borrowing

IPO issuing firms -Mean (%) 89,91 69,82 87,34 70,55 68,03 57,20 57,65 52,89
Matched industry -Mean (%) 48,02 50,69 45,38 47,18 47,03 43,54 43,09 46,52
Standard Deviation 2,24 1,26 2,08 1,33 1,17 0,62 0,58 0,40
Number of observations 52 62 65 66 66 66 66 64
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Industry adjusted numbers show a similar pattern of
significant underperformance especially for year +2, +3
and +4. Figure 2 illustrates the comparison of IPO
firms’ level of operating performances with their
industry counterparts. The mean level of OROA for IPO
firms decline over time, while the corresponding levels
for their industry counterparts show a slight decline.
Further, in each of the seven years examined the IPO
firms outperform the industry, although this difference
declines with time. These findings suggest that the
industry effect in explaining the decline in performance
is limited.

Table 6 compares each of the five years, including
the IPO vyear, subsequent to IPO with the pre-IPO
levels. Panel A presents the mean change in OROA both
before and after industry adjustment for different time
windows. The changes in operating performance are —
2,06 percent, -—3,46 percent, —7,15 percent, —6,67

percent and —11,10 percent for year 0, +1, +2, +3 and
+4, relative to year —1. The declines are significant at
0,05 level for year +1 and 0,01 level for the following
years. Industry adjusted changes, that is, the changes
relative to the respective industry show a similar pattern
of significant underperformance especially for year +2,
+3 and +4. However, the significances somewhat
weaken when industry effect is considered. Hence, the
inferior operating performance of IPO firms cannot be
solely attributed to industry effects, yet cannot be
ignored at all.

The most obvious decline in OROA s in the fourth
year of IPO, revealing such a level at which there is
almost no difference with the industry level. This trend
implies that the OROA levels of IPO firms are likely to
decrease even below their industry counterparts after the
fourth year of going public.

Figure 1
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There are a number of potential explanations for the
decline in the post-IPO operating performance of IPO
firms. One explanation is related to the potential for
increased agency costs when a firm makes the transition
from private to public ownership. A second reason
could be that managers attempt to window-dressing
their accounting numbers prior to going public. This
will lead to pre-IPO performance being overstated and
post-IPO performance being understated. A third
explanation is related to the management’s failure to
generate pre-IPO levels of positive NPV projects or
failure to maintain the required levels of capital
expenditures. In other words, declines in post-issue
performance is expected if managers cannot generate
pre-IPO levels of positive NPV projects or fail to
maintain the required levels of capital expenditures. To
examine this issue, trend in capital expenditures is also
studied to determine if they can explain the decline in
OROA. A fourth reason could be that entrepreneurs
may time their issues to coincide with unusually high
profitability, which may be a result of either their firms’
efficiency or the good industrial or market conditions.

Lee (1993) reported that because IPO market was
driven by the government to stimulate the capital market
and owners were usually reluctant to go public for fear
of losing control, the government provided that an
owner could retain a majority control by limiting the
number of shares to be sold. This meant that an IPO
would not have a serious impact on voting control and
that the agency cost was not likely to be related to the
firm’s profitability in Korea, as in Mikkelson, Partch
and Shah (1997). In Turkey, a similar pattern is
observed in IPOs as well. That is, the original owners of
firms that go public are eager to retain the control and
they in fact ensure their control no matter what
proportion of shares are sold. Moreover, the average
proportion of shares sold to public is 19 percent in
Turkey, still well below the other capitalist economies.
In sum, most IPOs do not result in losing control of
insiders. Therefore, it seems difficult, in the case of
Turkey, to explain the decline in operating performance
with the agency theory.

The trends in sales, asset turnover, and capital
expenditures also help understand the underlying reason
for the decline in the profitability. Table 6 indicates a
jump in mean sales in year —1 and a slow growth
thereafter. However, the median sales show a steady and
insignificant growth throughout the entire time window.
T-Test reveals a significant difference between before
and after IPO periods at 0.01 level (p = 0,005).
Although Ln values exhibits also the similar pattern
with that of the real amounts trend, the changes relative
to year —1 are significant until year +3, inclusively.

The obvious increase of sales in year —1 also
coincides with the increase in OROA. Prior to IPO year
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the mean sales goes up to 119.459 from 76.499,
meaning some 150 percent increase. However, the
growth in sales slows down with the IPO and shows
usually insignificant increase in the following years.
The increase in sales is 15, 26, 31, 38 and 31 percent for
year 0, +1, +2, +3, and +4 relative to year —1. It reaches
a significant level in year three and shows a decline
afterwards. The change relative to year —1 in Ln values
of sales are 0,92, 1,75, 1,99, 2,44 (all three with
significant t values) and 1,34 for the year 0, +1, +2, +3,
and +4, respectively.

Panel C in Table 5 and Table 6 reports the mean
levels and percentage changes in asset turnover. The
only increase is observed in year —1, where the most
significant increase in OROA and Sales take place. It
shows a declining trend in all other periods, each being
significant at 0,01 level. When compared to the
industry, IPO firms show better performance over all
the periods, although their decrease is faster than their
industry counterparts. Despite the growth in sales, the
decline in asset turnover is indicative of the fact that
IPO firms increase their assets faster than their sales.
Confirming the research hypotheses, the significant
decline in ATO is also consistent with the OROA trend.

In panel D and D1 the trend in capital expenditures
and capital expenditures relative to total assets are
exhibited respectively. There is a significant increase
relative in the first three years following IPO to year —1,
when capital expenditures are solely considered. Using
the median and Ln values of CAPEX seems to unveil a
more realistic picture. Even a more contrary yet realistic
pattern is revealed when the capital expenditures are
deflated by the total assets. Except for year +1 where an
insignificant increase occurs, COA declines in each of
the other following years, being significant in year +3
and +4. Industry adjusted figures also show similar
trend, though not significant. The weakening
significance in the decline of COA when compared to
the industry indicates that the industrial conditions also
seem to explain in part the decrease of COA. Despite
the matched industry firms also have a declining trend
parallel to IPO firms; IPO firms have lower COA ratios
in each period. When the significant increases in sales,
asset turnover and capital expenditures in year —1 are
taken into account simultaneously, the decline in
operating performance of IPO firms is consistent with
(1) managers attempting to “window-dress” by
overstating pre-IPO performance, and (2) managers
timing their issues to coincide with periods of unusually
good performance and/or with buoyant market
conditions, in other words, “windows of opportunity
approach”. Although capital expenditures show a
significant increase in the IPO year and the two
subsequent years, they exhibit a decline when deflated



by the total assets beginning from the year +1 in the
post IPO period, being significant in the last three years.

The decline in COA implies that managers do not
maintain sufficient level of investment so that positive
returns cannot be generated. The industry-adjusted COA
change in year +2, however, seems to be the result of
the industry effect. There is a positive change of 5,3
percent in the adjusted figures, while the raw change is
negative 7 percent. Figure 7 also indicates that the COA
ratios of IPO firms are far below relative to the industry
counterparts.

Whether the decline in the operating performance
in the post-IPO period can be explained by the poor
sales performance and insufficient investment level is
analyzed through the correlation and regression analyses
modeled in the previous chapter. Table 7 reveals the
correlations analysis and Table 8 the findings of
regression models.

The relationship between OROA and other
variables are further analyzed in the regressions of
which the findings are displayed in Table 8 and 8a.
Despite their low levels, all R-squares in Table 8 and
most R-squares in Table 8a are significant, as revealed
by F ratios. The low values should not be a surprising
result because the goal set forth is not to explain the
entire variation in OROA, but to see whether the
selected variables can constitute a meaningful model to
explain it. As a matter of fact, all coefficients are
significant in Model (1) and (2a). Sales and asset
turnover has always significant explanatory power in
explaining the decline in operating return on assets ratio
while capital expenditures can explain the variation in
OROA in Model (1) and (4) only.

Using lagged data for capital expenditures
apparently leads reverse results. LNCAPEX has
negative and significant impact on OROA when using
the contemporaneous data, while the effect happens to
be positive yet insignificant when using the lagged
values. The coefficient of COA in contemporaneous
panel data analysis is negative-insignificant, while it
turns to be positive and significant when lagged data are
used.

As the variables are split on the basis of year
relative to IPO and separate regressions are run for each
year, capital expenditures seem to show more consistent
results. First, it is always negatively related to OROA
except for year +2. The significance of the relationship
increases when the lagged data are used.

If the lagged analysis on the panel data is
considered, the decline in OROA is explained by the
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decrease in COA, implying that managers do not
maintain sufficient level of investment so that positive
returns cannot be generated.
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Table 6

Operating Performance, Leverage and Cost of Borrowing of Turkish Manufacturing Firms

that Went Public Between 1990-1998

Table values are for the mean change/growth expressed as a percentage for 81 IPO firms during 1987
through 2002. The sample consists of those firms of which financial data are available. OROA equals
operating income (esas faaliyet kar:) divided by total assets at year-end. Sales growth equals the net
growth in sales with respect to year -1. ATO equals net sales over total assets. Capital expenditures data are
obtained from the cash flow statements for the period 1989-1997 and from the balance sheet footnotes for
the following years. Cost of borrowing equals the financial expenditures divided by the total of short and
long term financial debts. The industry-adjusted change/gowth for a given firm is the deviation from the
contemporaneus industry mean. Year -1 is the fiscal year preceding the year during which the firm goes

public. The significance tests are based on the paired sample T-Tests.

Year Relative to IPO Year

From From From From From
Measure of Operating Performance -1to0 -1to+1 -1to+2 -1to+3 -1to +4
Panel A: Operating Return on Assets

Mean Level in Year -1 (%):

IPO issuing firms = 28,58

Matched industry = 17,25
Mean Change (%) -2,06 - 3,46** - 7,15%** -6,67*** -11,10%**
Mean Industry-Adjusted Chng (%) - 0,66 -2,20 - 3,99** - 3,48* - 7,37***
Number of observations 81 81 81 81 81

Panel B: Sales

Level in Year -1 (1987=100 Real Prices, Million TL):

Mean = 116.597

Median = 38.827
Mean percentage change (%) 14,81 25,83 30,73 37,88* 31,18
Median percentage change (%) 13,84 18,19 27,41 21,37 14,53
Ln-Sales Mean percntg chng (%) 0,92%*** 1,75*** 1,99*** 2,24%** 1,34
Number of observations 79 79 79 79 79

Panel C: Asset Turnover

Mean Level in Year -1 (%):

IPO issuing firms = 1,66

Matched industry = 1,29
Mean percentage change (%) - 6,30%** - 9,73*** - 10,59*** -14,16*** - 17,85***
Mean Industry-Adj'd percntg chng (%) -4,01** -7,48*%* - 4,46** - 6,01** -10,56*
Number of observations 79 79 79 79 72

Panel D: Capital Expenditures

Level in Year -1 (1987=100 Real Prices, Million TL):

Mean = 5,013

Median = 2.974
Mean percentage change (%) 75,64** 80,00* 129,09* 75,52 92,44
Median percentage change (%) 7,72 30,39 4,33 -16,83 -19,15
Ln Cap.Exp. Mean percnt chng (%) 2,32 1,26 2,41 -2,01 -4,35*
Number of observations 59 59 59 59 59

Panel D1: Capital Expenditures over Total Assets

Mean Level in Year -1 (%)

IPO issuing firms = 14,41

Matched industry = 26,67
Mean change (%) 1,45 -0,86 -0,70 - 3,62** - 3,20*
Mean Industry-Adjusted chng (%) 1,95 -0,53 0,53 -0,04 -1,01
Number of observations 59 59 59 59 59
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Table 6 (continued)

Year Relative to IPO Year

From From From From From
-1t00 -1lto+1 -1to+2 -1to+3 -1to+4

Panel E: Leverage (Debt over Total Assets)

Mean Level in Year -1 (%):

IPO issuing firms = 55,28

Matched industry = 60,55
Mean Change (%) - 3,93*** -2,39 0,36 4,02* 9,64*
Mean Industry-Adjusted Chng (%) -10,78*** - B,093*** - 8,35** -5,51 0,39
Number of observations 81 81 81 81 81

Panel F: Cost of Borrowing

Mean Level in Year -1 (%):

IPO issuing firms = 87,34
Matched industry = 45,37
Mean Change (%) - 16,00 - 18,89 - 30,24 - 29,86 - 38,06*
Mean Industry-Adjusted Chng (%) - 25,68 -21,44 -41,83 - 37,53 - 46,79*
Number of observations 65 65 65 65 64
* The difference is significant at 0,01 level

** The difference is significant at 0,05 level

***  The difference is significant at 0,10 level
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Table 7
Correlation Matrix for All Variables in the Analysis

Table values displays the bivariate pearson correlation coefficients, significances of correlations and number of
observations for 81 IPO firms during 1987 through 2002. The sample consists of those firms of which financial
data are available. OROA equals operating income (esas faaliyet kar:) divided by total assets at year-end. Sales
growth equals the net growth in sales with respect to year -1. ATO equals net sales over total assets. Capital
expenditures data are obtained from the cash flow statements for the period 1989-1997 and from the balance sheet
footnotes for the following years. Cost of borrowing equals the financial expenditures divided by the total of short
and long term financial debts.

Panel A: Panel Data

OROA SALES LNSALES ATO CAPEX LNCAPEX COA LEVERG

SALES Pearson Corr. -0,03
Significance 0,348
N 976

LNSALES Pearson Corr. 0,102+ (,702%

Significance 0,001 0,00
N 976 976
ATO Pearson Corr. 0,248% 0,472+ 0,3
Significance 0,00 0,00 0,00
N 981 976 976
CAPEX Pearson Corr. -0,017  0,369% 0,418*** -0,239***
Significance 0,735 0,00 0,00 0,00
N 411 410 410 411
LNCAPEX Pearson Corr. 0,063 0,439+ 0,553+ -0,206**  0,719*~
Significance 0,205 0,00 0,00 0,00 0,00
N 410 409 409 410 410
COA Pearson Corr. -0,041 -0,073 -0,056 -0,101  0,534%  0,546%
Significance 0,404 0,136 0,253 0,041 0,00 0,00
N 414 413 413 414 410 410

LEVERG  Pearson Corr.  -0,282 -0,023  -0,272% -0,085~+  -0,111* -0,155% -0,093

Significance 0,00 0,474 0,00 0,007 0,024 0,002 0,058
N 981 976 976 981 411 410 414

COB Pearson Corr. ~ 0,203*** -0,046 0,056 0,143*** -0,02 -0,048 -0,119** -0,08**
Significance 0,00 0,166 0,092 0,00 0,698 0,346 0,018 0,015
N 913 910 910 913 390 389 393 913

*k*k

**

Correlation is significant at the 0.01 level (2-tailed).
Correlation is significant at the 0.05 level (2-tailed).
Correlation is significant at the 0.10 level (2-tailed).
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Table 7 (Continued)

Panel B: Correlation Between the Levels Split With Respect to IPO year

Table values are for the bivariate pearson correlation coefficients, signficances of correlations and number
of observations between the levels split with respect to the year -1. Each variable is matched with OROA in
the respective year and calculated the bivariate correlations.

LNSALES

ATO

LNCAPEX

COA

LEVERG

COB

Pearson Corr.

Significance
N

Pearson Corr.

Significance
N

Pearson Corr.

Significance
N

Pearson Corr.

Significance
N

Pearson Corr.

Significance
N

Pearson Corr.

Significance
N

Year -1 Year 0 Year +1 Year +2 Year +3 Year +4
OROA OROA OROA OROA OROA OROA
0,058 0,063 0,003 0,12 0,054 0,211*
0,609 0,58 0,976 0,293 0,639 0,062
79 79 79 79 79 79
0,067 0,2* 0,212* 0,203* 0,229** 0,192*
0,56 0,08 0,06 0,071 0,041 0,089
79 80 80 80 80 80
-0,116 -0,149 0,034 0,223* 0,119 0,07
0,395 0,27 0,81 0,10 0,38 0,61
56 56 55 56 56 56
-0,231* -0,378*** -0,06 0,069 0,087 -0,165
0,081 0,003 0,648 0,599 0,506 0,21
58 59 60 60 60 60
-0,056 -0,055 -0,157 -0,202* -0,32** -0,624***
0,62 0,627 0,16 0,071 0,004 0,00
81 81 81 81 81 81
0,205* 0,268** 0,188 0,203* 0,275** 0,199
0,10 0,03 0,131 0,10 0,03 0,116
65 66 66 66 66 64

*k*k

*%

Correlation is significant at the 0.01 level (2-tailed).
Correlation is significant at the 0.05 level (2-tailed).
Correlation is significant at the 0.10 level (2-tailed).
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Table 7 (Continued)

Panel C: Correlation of The Changes for Each Year With Respect to IPO Year

Table values are for the bivariate pearson correlations between the changes in the levels with respect to
the year -1. Each variable is matched with OROA in the respective year and calculated the bivariate

correlations.

LNSALES Change

ATO Change

LNCAPEX Change

COA Change

LEVERG Change

COB Change

Pearsn Corr.

Significnc.
N

Pearsn Corr.

Significnc.
N

Pearsn Corr.

Significnc.
N

Pearsn Corr.

Significnc.
N

Pearsn Corr.

Significnc.
N

Pearsn Corr.

Significnc.
N

—1to0 —1to+1 —1to+2 —1to+3 —1 to +4

OROA Chng OROA Chng OROA Chng OROA Chng OROA Chng
0,478*** 0,337*** 0,419*** 0,386*** 0,488***
0,00 0,00 0,00 0,00 0,00
79 79 79 79 79
0,427*** 0,45*** 0,475*** 0,525*** 0,488***
0,00 0,00 0,00 0,00 0,00
79 79 79 79 79
-0,183 0,026 -0,188 -0,028 -0,026
0,178 0,85 0,16 0,84 0,85
56 55 56 56 56
-0,048 0,003 -0,272** -0,016 0,01
0,715 0,98 0,037 0,906 0,937
59 59 59 59 59
0,076 0,187* -0,02 -0,276** -0,661***
0,50 0,095 0,861 0,013 0,00
81 81 81 81 81
0,326*** 0,063 -0,026 0,162 0,132
0,01 0,62 0,839 0,199 0,299
64 65 65 65 64

*k*%

*%

Correlation is significant at the 0.01 level (2-tailed).
Correlation is significant at the 0.05 level (2-tailed).
Correlation is significant at the 0.10 level (2-tailed).
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Table 8a

The table reveals the unstandardized Beta coefficients, t values and significances of the listed
independent variables in the regressions for each year relative to IPO. In the alternative models t-1
values are considered for LNCAPEX and COA. Also reported are the R-squared, F and p values for
the each model.

Panel A. Regression Results for Model (1) -Yearwise Data

Year O Year +1 Year +2 Year +3 Year +4
Dependent v. OROA OROA OROA OROA OROA
Independent v.
LNSALES Beta 0,083*** 0,038 0,041 0,085* 0,149***
t- value 3,250 1,100 1,180 2,660 3,165
Significnc. 0,000 0,270 0,240 0,010 0,003
LNCAPEX Beta -0,042*** -0,008 0,006 -0,011 -0,033
t- value -2,790 -0,450 0,393 -0,653 -1,515
Significnc. 0,000 0,650 0,696 0,510 0,136
The model R-Squared 0,180 0,020 0,070 0,130 0,163
F Value 6,01*** 0,630 2,120 3,97** 5,161***
Significance 0,000 0,530 0,130 0,020 0,009

Panel B. Regression Results for Lagged Model (1a) -Yearwise Data

Year O Year +1 Year +2 Year +3 Year +4
Dependent v. OROA OROA OROA OROA OROA
Independent v.
LNSALES Beta 0,086*** 0,067* 0,047 0,113*** 0,175***
t- value 3,342 1,981 1,550 3,409 4,263
Significnc. 0,002 0,053 0,127 0,001 0,000
LNCAPEX (t-1) Beta -0,051*** -0,032* 0,001 -0,032* -0,080***
t- value -2,908 -1,808 0,080 -1,919 -3,178
Significnc. 0,005 0,076 0,937 0,060 0,002
The model R-Squared 0,194 0,078 0,069 0,180 0,267***
F Value 6,369*** 2,255 1,939 5,834*** 9,630
Significance 0,003 0,115 0,154 0,005 0,000

Panel C. Regression Results for Model (2) -Yearwise Data

Year O Year +1 Year +2 Year +3 Year +4
Dependent v. OROA OROA OROA OROA OROA
Independent v.
ATO Beta 0,057* 0,094*** 0,043 0,145*** 0,129**
t- value 1,787 3,178 1,389 4,172 2,198
Significnc. 0,079 0,002 0,170 0,000 0,032
COA Beta -0,400** -0,072 0,090 0,170 -0,460
t- value -2,595 -0,410 0,623 0,958 -1,399
Significnc. 0,012 0,683 0,536 0,342 0,167
The model R-Squared 0,189*** 0,154*** 0,037 0,240*** 0,103**
F Value 6,517 5,171 1,107 8,987 3,282
Significance 0,003 0,009 0,337 0,000 0,045
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3.2. Leverage

Leverage (total debts over total assets ratio) shows
usually a declining trend in the pre-IPO period and
increasing trend after IPO, as illustrated on Figure 16.
The mean leverage decreases by 3,93 percent from the
year —1 to 0, significantly at 0,01 level. It reaches the
minimum level of 50 percent in the IPO year. Then it
begins to increase gradually in the post-IPO period, up
to such a level above the pre-IPO period. The change in
the debt ratio represents a statistically significant
difference in year +3 and +4, relative to year —1, the
base year. However, the four-year-average leverage in
the post-IPO period is 58 percent, a very close ratio to
the three year-average leverage of 56 percent in pre-IPO
period. The sharp decline just before the IPO and in IPO
year supports the hypothesis that firms substitute their
source of funds from debt to equity in order to
deleverage. However, IPO firms do not maintain their
new financial structure featuring low leverage after the
IPO. Therefore, the IPO also seems to serve as a
deleveraging tool for a certain period.

Figure 17 illustrates the comparison between
leverage trends of IPO firms with that of the matched
industry averages. In general IPO firms seem to use less
debt compared to the industry except for year —1 and
+4. The most significant difference occurs in the IPO
year, as expected.

The industry-adjusted change from year —1 to 0 is
—11 percent, significant at 0,01 level. Unlike the non-
industry-adjusted numbers, the low leverage level
relative to pre-IPO period maintains its significance
until year +2. However, the leverage of IPO firms
increase faster than that of the industry and exceeds the
mean industry leverage in year +4.

Overall, the findings confirm the expectations that
the leverage tends to increase because of the increase in
the perceived value of the firm and credibility,
overcoming borrowing constrains, greater bargaining
power with banks, decreasing cost of borrowing.

Figure 8

B IPO Sample
O Industry

Figure 9
Mean Leverage of IPO Firms and Matched Industry
0,70
I | |
0,60
0,50 B
040 B
0,30 B
0,20 B
0,10 B
0,00
-3 -2 -1 PO 4l +2 +3 +4
Year relative to IPO

2.3. Cost of Borrowing

Gaining access to capital markets and disseminating
information to investors may reduce the cost of credit,
possibly because of the firm’s improved bargaining
position with banks (Rajan, 1992). Pagano et al. (1998)
describes three possible reasons why the cost of
borrowing may fall after IPO. First, upon listing,
companies may become safer borrowers because they
reduce their leverage. Second, more information
becomes publicly available, so lenders have more
information about their creditworthiness. The well-
known ground to determine the interest charged on the
credit is the risk of the borrower. The primary cause of
the risk is the lack of perfect information on the
borrower. The lender also bears a cost to obtain
sufficient information on the firm that want to borrow.
As the firm provides more information on itself, the cost
of information for the lender declines. Lower
information costs, therefore, are rebated to borrowers in

Mean Leverage Before and After IPO
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the form of lower interest rate. Third, being listed on
th¢ stock market offers a company an outside financing
option that limits the bargaining power of a bank. Also,
a |successful IPO might help to build the firm’s
credibility.

As shown in the Table 6 and Figure 18, cost of
barrowing (COB) indeed declines throughout the time
as|the firm goes public. It makes an upward move just
before the IPO and maintains a declining trend after
IPO. The four-year-average OROA in the post-IPO
period is 60 percent, significantly lower than three year-
average OROA of 89 percent in pre-IPO period (p=
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0,09). COB ratios relative to the matched industry also
exhibit similar patterns. The change in the fourth year is
statistically significant like in the unadjusted figures.

IPO firms obviously bear higher interest rates
compared to the industry mean in general. However, the
difference begins to decline after the IPO and
approaches to zero in year +4. The findings confirm the
expectation that cost of borrowing declines as firms
begin to publicly trade. Whether the level of leverage is
a function of cost of borrowing is further analyzed in the
regression model of which the results are displayed on
Table 9.

CONCLUSIONS AND IMPLICATIONS

In this study, the changes in certain performance
measures and financial characteristics of firms as a
result of their transition from private to public
ownership (quoted/listed) status are investigated.

Figure 10
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Following an analysis of the corporate ownership
concept and impact of ownership type on performance,
the study focused on the dimension of public ownership
and tested the relevant hypotheses on a sample
constructed of 81 Turkish manufacturing firms that
went public between 1990 and 1998, capturing the
relevant data from 1987 through 2002.

The findings show that the firms going public
exhibit a substantial decline in post-issue operating
performance. Over a six-year-period extending from the
year prior to the IPO until the four years after the
offering, the performance of IPO firms declines
significantly, based on several performance measures.
Despite an increase in sales and capital expenditures,
however, the pre-IPO performance levels are not
sustained, leading to a decline in expectations. In fact,
asset turnover and capital expenditures on assets
decrease significantly. In other words, the growth in
sales and capital expenditures relative to the growth in
total assets actually represent declining trend. Asset
turnover always partially explains the decline in OROA,
whereas COA explains the decline in OROA only when
lagged panel data are used.

The sharp decline in leverage just before the IPO
and in IPO year proves that firms substitute their source
of funds from debt to equity in order to deleverage.
However, IPO firms cannot maintain their new financial
structure featuring low leverage after the IPO. Leverage
displays a consistent increase after IPO, reaching
significant differences in third and fourth year of IPO
relative to the year just before IPO. Overall, the findings
confirm the expectations that the leverage tends to grow
because of the increase in the perceived value of the
firm and credibility, overcoming borrowing constrains,
greater bargaining power with banks, and decreasing
cost of borrowing.

The cost of borrowing shows a consistent decline
after the IPO, reaching a significant level in the fourth
year subsequent to IPO. This finding also confirms the
expectations. The increase in leverage beginning from
the second year subsequent to IPO is partially explained
by the declining cost of borrowing.

Although the findings seem to verify the early
studies, the decline in operating performance and capital
expenditures cannot actually be explained by the agency
theory approach in the Turkish context because of the
much lower proportion of the capital owned by public
compared to the western counterparts, family-controlled
governance and different socio-cultural infrastructure.
These changes, therefore, should be attributable to
window dressing and/or successful timing.

It should be also noted that a future study with a
larger sample size and wider time horizon is believed to
provide more robust outcomes.



APPENDIX;THE NAMES, INDUSTRY CATEGORIES AND IPO YEARS OF THE FIRMS INCLUDED IN

THE SAMPLE (Sorted by the IPO Year)

Firm Industry IPO Year
BOSCH PROFILO Fabricated metal products and machinery equipment 1990
YUNSA Textile, wearing apparel and leather 1990
SABAH YAYINCILIK Paper and paper products, printing and publishing 1990
ECZACIBASI ILAC Chemicals, petroleum, rubber and plastic products 1990
VESTEL Fabricated metal products and machinery equipment 1990
PETKIM Chemicals, petroleum, rubber and plastic products 1990
ASELSAN Fabricated metal products and machinery equipment 1990
KELEBEK MOBILYA Wood products and furniture 1990
FENIS Basic metal industries 1990
MARSHALL Chemicals, petroleum, rubber and plastic products 1990
KONYA CIMENTO Non-metalic mineral products 1990
KENT GIDA Food, bevarage and tobacco 1990
TRAKYA CAM Non-metalic mineral products 1990
UNYE CIMENTO Non-metalic mineral products 1990
EDIP iPLIK Textile, wearing apparel and leather 1991
ADANA CIMENTO Non-metalic mineral products 1991
PETROL OFISIi Chemicals, petroleum, rubber and plastic products 1991
TUPRAS Chemicals, petroleum, rubber and plastic products 1991
TIRE KUTSAN Paper and paper products, printing and publishing 1991
TOFAS OTO Automotive 1991
SONMEZ FILAMENT Textile, wearing apparel and leather 1991
ALTINYILDIZ Textile, wearing apparel and leather 1991
ALARKO CARRIER Fabricated metal products and machinery equipment 1992
HURRIYET GAZETECILIK Paper and paper products, printing and publishing 1992
CIMENTAS Non-metalic mineral products 1992
BEKO Fabricated metal products and machinery equipment 1992
BANVIT Food, bevarage and tobacco 1992
KONITEKS Textile, wearing apparel and leather 1993
EGE SERAMIK Non-metalic mineral products 1993
NETAS Fabricated metal products and machinery equipment 1993
RAKS ELEKTRONIK Fabricated metal products and machinery equipment 1993
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TAT KONSERVE
MILLIYET GAZETECILIK
BURSA CIMENTO
AKSU IPLIK DOKUMA
EGE PLASTIK

TUKAS KONSERVE
ISIKLAR AMBALAJ
KEREVITAS
DARDANEL

MUTLU AKU

MERKO GIDA

VIKING KAGITCILIK
ANADOLU EFES
BORUSAN

RAKS EV ALETLERI
SONMEZ PAMUKLU
CEMTAS CELIK MAKINE
GOLTAS CIMENTO
BATI CIMENTO
SOKTAS

OTOKAR

CBS BOYA

ESEM SPOR
ECZACIBASI YAPI

TUM TEKSTIL

BOSSA

UKI KONFEKSIYON
AKIN TEKSTIL

MUDURNU TAVUKCULUK

IHLAS EV ALETLERI
BIRLIK MENSUCAT
YATAS

AKCANSA
ANADOLU GIDA
BISAS TEKSTIL
SASA

Food, bevarage and tobacco

Paper and paper products, printing and publishing
Non-metalic mineral products

Textile, wearing apparel and leather

Chemicals, petroleum, rubber and plastic products
Food, bevarage and tobacco

Paper and paper products, printing and publishing
Food, bevarage and tobacco

Food, bevarage and tobacco

Fabricated metal products and machinery equipment
Food, bevarage and tobacco

Paper and paper products, printing and publishing
Food, bevarage and tobacco

Basic metal industries

Fabricated metal products and machinery equipment
Textile, wearing apparel and leather

Basic metal industries

Non-metalic mineral products

Non-metalic mineral products

Textile, wearing apparel and leather

Automotive

Chemicals, petroleum, rubber and plastic products
Textile, wearing apparel and leather

Non-metalic mineral products

Textile, wearing apparel and leather

Textile, wearing apparel and leather

Textile, wearing apparel and leather

Textile, wearing apparel and leather

Food, bevarage and tobacco

Fabricated metal products and machinery equipment
Textile, wearing apparel and leather

Textile, wearing apparel and leather

Non-metalic mineral products

Food, bevarage and tobacco

Textile, wearing apparel and leather

Chemicals, petroleum, rubber and plastic products
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1993
1993
1993
1993
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1994
1995
1995
1995
1995
1995
1995
1995
1995
1995
1996
1996
1996
1996
1996
1996
1996
1996
1996
1996



BERDAN TEKSTIL
GUMUSSUYU HALI
ANADOLU ISUZU
BAYRAKLI BOYA
UZEL MAKINE
KRISTAL MESRUBAT
MENSA MENSUCAT
CIMBETON HAZIR BETON
VANET

VAKKO
PASTAVILLA

BAK AMBALAJ

IDAS

ARSAN

Textile, wearing apparel and leather

Textile, wearing apparel and leather

Automotive

Chemicals, petroleum, rubber and plastic products
Fabricated metal products and machinery equipment
Food, bevarage and tobacco

Textile, wearing apparel and leather

Non-metalic mineral products

Food, bevarage and tobacco

Textile, wearing apparel and leather

Food, bevarage and tobacco

Paper and paper products, printing and publishing
Textile, wearing apparel and leather

Textile, wearing apparel and leather
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1997
1997
1997
1997
1997
1997
1997
1997
1998
1998
1998
1998
1998
1998
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PORTFOY SECIMINDE MARKOWITZ MODELI ICIN

YENI BIR GENETIK ALGORITMA YAKLASIMI

Ars. Grv. Timur KESKINTURK
Istanbul Universitesi - Isletme Fakiiltesi

Sayisal Yontemler Anabilim Dali

Modern finansin en 6nemli arastirma alanlarindan biri olarak kabul edilen portfoy se¢imi, belirli beklenti ve kisitlar
altinda, menkul kiymetler havuzundan en uygun olan kiimenin olusturulmas: kararidir. Verilerin ¢oklugu ve
karmagikligi, karar vericinin kisitlar1 gibi nedenlerle ¢6ziimii zor bir problemdir. Geleneksel ve modern portfoy
yonetimi modelleri, farkli kisitlar ve ¢oziim teknikleri kullanilarak c¢oziilmeye calisilmistir. Modern portfoy
yonetiminin kurucusu sayilan Markowitz’ in kendi adiyla anilan yontemi, portfdy secimine yeni bir boyut
kazandirmustir. Risk, getiri gibi sayisal anlam kazanmis ve oOlgiilebilir olmustur. Markowitz ortalama-varyans
metodu olarak da tanimlanabilecek model hakkinda bir ¢ok ¢alisma yapilmistir.Modele eklentiler yapilmis ve ¢dziim
stireci farkl algoritmalarla 1iyilestirilmeye ¢alisilmistir. Bu makalede, portféy seciminde Markowitz modeli igin
yeni bir genetik algoritma yaklasimi denenmis ve sonuglar tartigilmistir. Ayrica modelin gelistirildigi Matlab 7.0
programindaki kodlara da yer verilmistir.

Anahtar Sozcukler: Portfoy secimi, Markowitz, Genetik Algoritma.

A NEW GENETIC ALGORITHM APPROCH FOR MARKOWITZ MODEL OF PORTFOLIO
SELECTION

Portfolio selection assumed as one of the most important research areas in modern finance, is the decision of
forming the optimum portfolio from a list of securities under certain expectations and constraints. Solution of this
kind of problem is difficult on account of large number of complex data and constraints of decision making.
Conventional and modern portfolio management models were tried to be solved with various solution techniques
and under different constraints. The method mentioned with the name of Markowitz who is the founder of modern
portfolio management, provided a new dimension to portfolio selection. Risk, like return, gained a quantitative
meaning and became measurable. Several studies were made on the model which can also be defined as Markowitz
mean-variance method. Additions are made to the model and the solution process is tried to be improved by
different algortihms. In this article, a new genetic algorithm approach for Markowitz model of portfolio selection is
attempted and the solutions are discussed. Furthermore, the codes of Matlab 7.0 programme where the model is
evolved are also mentioned.

Key Words: Portfolio selection, Markowitz, Genetic Algorithm.
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GiRisS

Portfoy yonetimi, yatirimeilarin elindeki fonlarin
mevcut menkul kiymetler arasinda minimum risk ve
maksimum karliligi saglayacak sekilde dagitilmasidir.
Portfoy yonetimi, yatiimcinin sahip oldugu toplam
menkul kiymetlerin se¢imi ve her birinden ne miktarda
portfoye dahil edilecegi konusundaki belirli yontem ve
teknikleri kapsamaktadir. Portféy yonetiminin amaci,
yatirimcilarin ihtiyaglarina gore portfoye gesitli menkul
kiymetleri almak ve yatirnm amaclarina uygun olarak
portfoyli yoénetmektir (Ceylan ve Korkmaz , 2004,
5.423).

Portfdy secimi modelleri icerisinde Markowitz
ortalama-varyans modeli, bilinen en iyi finansal
modellerdendir. Temel yapi, Dbeklenen  getiri
seviyesinde, en diisiik riskli portfoy kompozisyonunun
olugturulmasidir (Markowitz, 1952). Amag belirli bir
getiri seviyesinde en diisiik riskli portfoyii olusturmak
olabilecegi gibi, belirli bir risk seviyesinde en yiiksek
getiriyi  veren portfoyii  olusturmak da olabilir.
Markowitz, riski getirinin varyanst olarak tanimlamig
boylece onun matematiksel bir olgu olarak ele
alinmasina olanak saglamistir. Ayrica geleneksel
portfoy  yonetimindeki menkul kiymet sayisinin
arttirtlmasiyla  riskin  azaltilabilecegi  teorisi  de
Markowitz’ in ortalama-varyans modeliyle birlikte
degismistir. Markowitz’ in teorisine gore, menkul deger
sayisinin  arttirtlmasiyla birlikte, portfoy igerisindeki
menkul kiymetler arasindaki korelasyonun yon ve
derecesi de riskin diistiriilmesinde etkilidir.

Yatirimcilarin  katlanabilecegi risk seviyeleri
farkli olacagindan Markowitz her getiri orani igin
Menkul kiymet sayisi,

i menkul kiymetinin beklenen getirisi (i=1,...

;thZ

* Portféyln beklenen getirisi,

=

N N
Minimum DY W, W oy
=1 )=1 )
kisitlar; N *
& "k

N
=1
o<w; <1, i=1..N
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minimum  risk  dlzeylerini  veren  bir  kime
olusturmustur. Belirli bir getiri diizeyi icin, bu “etkin
kiime” i¢inde bulunan bir portfdy ayni getiriye sahip
diger biitiin portfoylerden daha az riskli olacaktir. Bazen
bu etkin portfoylerin geometrik yerinin olugturdugu
etkin kiimeye miimkiin portféyler kiimesinin sinirinda
olmasindan dolay1 “etkin sinir” da denilmektedir
(Ozdemir, 1983, 5.167).

Markowitz modeli, gelistirildiginden bu yana bir
¢ok caligmaya konu olmus, yapilan birtakim eklentilerle
etkinligi arttirillmaya calisilmistir. Caligmanin  ikinci
bolimiinde kisitlanmamis ve kisitlanmig Markowitz
ortalama-varyans modelleri anlatilacaktir. Modellerin
matematiksel modellerin gosterimi ve literatiirde bu
modellere yonelik gelistirilmis olan ¢6ziim Onerilerine
de deginilecektir.

Ugtincti bolimde ilk olarak genetik algoritma (GA)
nin ¢alisma prensiplerinden ve isleyis siirecinden, sonra
Markowitz ortalama-varyans modelinin ¢dzimiinde
genetik algoritmanin kullanimindan bahsedilecektir.

Son boliimde, gelistirilen GA modelinin etkinligini
aragtirmaya yonelik uygulamalara yer verilecektir.
1.MARKOWITZ ORTALAMA-VARYANS MO-
DELI

1.1 Kasitlanmams Modeller

Modeldeki iki temel faktoér risk (varyans) ve
getiridir. Markowitz’ in temel ortalama-varyans
modelinde belirli bir getiri seviyesinde portfdy riski
minimize edilmeye ¢alisilmaktadir. Farkli  getiri
beklentilerine  yonelik olarak, risk seviyesi de
degismektedir. Amag¢ bunun minimum diizeyde
tutulmasidir. Buna gore kisitsiz optimizasyon problemi

»N),

i ve j menkul kiymetleri arasindaki kovaryans (i=1,..., N; j=1,..., N),

i menkul kiymetinin portfoy icindeki orani (i=1,..., N) olmak iizere;

)

O]

®)
(4)



Denklem (1)’ de minimize edilmek istenen
portfoyiin toplam varyansi (risk), Denklem (2)’ de
portfoyiin beklenen getirisi ve Denklem (3)’ te menkul
kiymetlerin oranlar1 toplami (1) hesaplanmaktadir.

Menkul kiymetler arasindaki kovaryans degerleri

(o ij ), i ve j menkul kiymetleri arasindaki korelasyon

degerleri p;j (-1 < p;j < +1) ve menkul kiymetlerin
standart sapmalar1 s;, S; yardimyla hesaplanmaktadir:

oO;: = pl_]slsj

1
Denklem (2) deki portféyin beklenen getiri
degerleri ve bu degerlere karsilik bulunan minimum
varyansli noktalar ile etkin sinir ¢izilebilir (Sekil 1).

Sekil 1 Etkin sinir 6rnegi

3

©)

c

[«5)

c

(3]

X~

[<5]

m

Kisitlanmamisg modellerin ikincisi, amag
fonksiyonunda hem riskin hem de getirinin, toplami “1”
olan katsayilarla carpilmasiyla olusturulmaktadir.

Modeldeki iki temel faktor risk (varyans) ve getiridir.
Yatinmcinin, riski seven (aggressive) veya riskten
kagan (conservative) olmasina gore bu iki temel
faktérin ~ model  igerisindeki ~ &nem  dereceleri
degismekte, buna bagli olarak olusan portfoyler de
farkli kombinasyonlardan olusmaktadir. Bu iki faktoriin
ama¢ fonksiyonunda bulunma agirliklart 4 (-1<A<+1)
degeri ile belirlenmektedir. Uygun A degerinin
belirlenmesi konusunda Ozdemir ve Giresunlu’ nun
calismasina bakilabilir (2004). Buna gore kisitsiz
optimizasyon problemi,

N N 13 N
Minim. iéljélwleo-lj _( ) iz‘lwi'ui
kisitlar; N
> W =1
i=1
0<w: <1 1i=1..,N
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(7)

Denklem (5)’ te agurliklar1 nispetinde risk-getiri
farkinin minimize edilmesi, Denklem (6)’ da menkul
kiymetlerin oranlari toplami (1) yer almaktadir. 2 =0 ise
risk unsuru hi¢ dikkate alinmadan getirinin maksimum
kilinmasi amaglanmaktadir. Bu durumda portféy en
yiiksek getiriye sahip menkul kiymetten olusacaktir. A =
1 olmasi durumunda ise durum tam tersine déonmekte,
sadece riskin minimum kilinmasi: amaglanmakta, getiri
dikkate alinmamaktadir. 0<A<1 durumlarinda ise risk ve
getiri agirliklar1 nispetinde dikkate alinarak risk — getiri
farki minimize edilmektedir (Chang ve digerleri, 2000,
5.1274).

1.2 Kisitlanmis Modeller

Kisitlanmis modellerde, portfoye girecek menkul
deger sayis1 karar verici tarafindan belirlenebilir ve
portfoy icerisindeki menkul kiymetlerin agirliklar:
belirli smirlar igerisinde tutulabilir. Bu kisitlar modele
dahil edilerek kisitlanmis model olusturulur.

K : Portfoy icerisinde bulunmasi istenen menkul
kiymet sayisi,

¢ - i menkul kiymetinin portfoy igerisindeki minimum
orami (i=1,..., N), portfoye dahilse,

g - I menkul kiymetinin portfoy icerisindeki

maksimum oram (i=1,..., N), portfoye dahilse,

Minimum ve maksimum oran kisitlari, 0< gi Sé‘i <1

(i=1,..., N) seklinde degisebilmektedir. z; 0-1 karar
degiskenleri ise ilgili menkul kiymetin portfoye girip
girmeyecegini belirlemektedirler. i menkul kiymeti
portfoye dahil ise z;’ nin degeri “1”, aksi durumda “0”
olmaktadir. Buna goére model
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1=1
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1=1
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Denklem (8)° de minimize edilmek istenen

portfoyilin toplam varyanst (risk), Denklem (9)’ da
portfoyiin beklenen getirisi, Denklem (10)’ da menkul
kiymetlerin oranlart toplami (1), Denklem (11)’ de
portfoye dahil olan toplam menkul kiymet sayis1 (K),
Denklem (12)° de menkul kiymetlerin portfoy
icerisindeki minimum ve maksimum agirlik kisitlart yer
almaktadir.

Kisitlanmis modelde, karar vericinin tercihlerine
gore degisiklikler yapmak miimkiindiir. Portfoyii
olusturan menkul deger sayist (K) belirli bir aralik

N
olarak belirlenebilir. Bu durumda Zzi degeri,
i=1

N
K, < Z Z; <K, araliginda yer alacaktir. Bunun

i=1
disinda modele dahil edilebilecek bir ¢ok kisittan farkl
caligmalarda bahsedilmistir. Bunlara o6rnek olarak,
belirli sektorlerden belirli sayida hisse senedi alinmasi
seklinde tanimlanabilecek sektdr kisiti, portfoyiin
icerisinde mutlaka bulunmasini istedigimiz hisse
senetlerini tanimlayan portfoy i¢indeki menkul degerler
kisitlar1  verilebilir (Chang ve digerleri, 2000).
Markowitz tarafindan gelistirildigi 1950 li yillardan bu
yana, yapilan bir ¢ok ¢alismada modele farkl eklentiler
yapilarak etkinligi arttirilmaya ¢aligilmistir.

Markowitz modelinin ¢dziimiinde dogrusal ve
dogrusal olmayan programlama, kuadratik programlama
gibi matematiksel modeller kullanilmistir. Ayrica Chang
ve digerleri (2000) ile Xia ve digerleri (2000) GA,
Crama ve Schyns (2003) ile Chang ve digerleri (2000)
benzetilmis tavlama, Fernandez ve Gome (Baskida)
yapay sinir aglar1 gibi sezgisel modeller kullanilmistir.

Bu calismada, Markowitz  ortalama-varyans
modelinin ¢6ziimiinde gelistirilen GA modelinin yapisi
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ve modele yonelik gelistirilen mutasyon operatorii
ayrintilariyla anlatilmistir.

2. GENETIK ALGORITMA

Genetik algoritma, 1960’11 ve 1970’ li yillarda
Michigan  Universitesinde Holland ve ¢alisma
arkadaglar tarafindan gelistirilen sezgisel arastirma ve
optimizasyon teknigidir (Reeves, 1995). Ancak teoriye
asil ilgi Holland' mn &grencisi olarak doktorasini veren
David E.Goldberg adli ingaat miihendisinin 1989 da
cikardigr kitapla birlikte baslamistir (1989). Giintimiize
kadar GA konusunda ¢ok farkli alanlarda bir¢ok galigma
yapilmustir.

GA sadece ama¢ fonksiyonuna ihtiya¢ duyan bir
optimizasyon teknigidir. Amag¢ fonksiyonuna ait
degiskenlerin olusturdugu ¢o6ziim setleri iterasyonlar
boyunca genetik operatorler yardimiyla degistirilmekte
ve bu sekilde optimum ¢6ziim aranmaktadir. Coziim
uzayindan tesadiifi olarak segilen noktalar iizerinden
operatorler yardimiyla daha iyi noktalara ulagmak
amactir. Coziim uzayr c¢ok biiyiik problemlerde, iyi
sonu¢  vermeyecek alanlarda  gereksiz  arama
yapilmamasit hizli bir sekilde optimum ¢Ozlime
yaklagsmay1 saglamaktadir. Bahsedilen siirecin adimlari
Sekil 3’ te goriilmektedir.

GA modelimizde ilk olarak Markowitz’ in Denklem
(5)’ teki amag fonksiyonu kullanilmistir.

Sekil 2: GA’ nin adimlar (Keskintiirk ve Akc¢ay,
2005, 5.1137)

Baslangi¢ populasyonunun
olusturulmasi

Uygunluk degerlerinin
hesaplanmasi
v
| Secim |
v

[ Caprazlama |

[ Mutasyon |

[ Sonug |




2.1 Kodlama

Degigkenler kromozom adi verilen yapida
genlerle temsil edilmektedir. Kodlama denen bu islemde
genellikle ikili say1 sistemi (0-1) tercih edilmekle
beraber problemin yapisina 6zgiin olarak farkli kodlama
bigimleri de kullanilmaktadir. Modelimizde,
olusturulacak kromozomun her bir geni bir menkul
kiymeti temsil edecektir. Bu temsil hem menkul degerin
portfdy igerisinde yer alip almadigini hem de eger
portfoye dahil olacaksa agirlifinin ne olacagini
kapsamaktadir. Bdylelikle ikili kodlama ve gergek
degerlerle kodlama yerine ikisini birden temsil eden bir

kodlama kullanilmis, gen sayis1 da yar1 yartya
azaltilarak siire¢ hizlandirilmustir.
Sekil 3” teki o©rnek kromozom 16 menkul

kiymetten olusan bir yatirim havuzundan nasil bir
portfoy olusturuldugunu gostermektedir. 1, 4, 6, 9 ve
12. menkul degerler portfoye dahil edilmis ve bunlarin
agirliklart ilgili gendeki oran kadar olmustur. Bu
oranlarin toplami “1” dir. Bu tip bir kromozom yapisi
klasik GA operatorlerinde de bazi degisikliklerin
yapilmasint gerekli kilacaktir.

Sekil 3: Bir Portfoyu temsil eden 6rnek GA kromozomu

2.2 Uygunluk Fonksiyonu

Her bir kromozom bir ¢6zim alternatifini
olusturmaktadir ve her bir kromozomun problemin
ama¢ fonksiyonuyla hesaplanan bir uygunluk degeri
vardir. Modelimiz, maksimizasyona yonelik
gelistirildiginden uygunluk degeri portfoyiin gelir-risk
farki  seklinde tamimlanacaktir. ¥ (i=1,..., N)
kromozomdaki i degiskeni (menkul deger) olmak tizere
uygunluk fonksiyonu asagidaki gibidir:

N N N

Portfoye dahil edilmeyen i. menkul degere ait genin
(x;) degeri “0” olacagindan uygunluk fonksiyonunu
etkilemeyecektir. Agirliklar, GA tarafindan 1 ile 50
arasinda belirlenen rasgele degerlerin, degerler
toplamina  bolinmesiyle belirleneceginden oranlar
toplam1 her zaman “1” olacaktir. Bu da kisitin bagtan
saglanmasini saglayacak, ceza fonksiyonu kullanilmasi
gerekliligini ortadan kaldiracaktir. Uygunluk
fonksiyonunun algoritma igerisinde hesaplanisina ait
Matlab kodu Sekil 4’ te verilmistir.

Kromozom: \0,25\ 0 \ 0 \0,03\ 0 \0,9\ 0 \ 0 \0,12\ 0 \ 0

\0,51\ o\

Sekil 4: Uygunluk fonksiyonu

Sw:riskin agirligi

[satir, sutun]=size (population);

for i=l:satir
ksm=population (i,
ksm=nonzeros (ksm) ;
shh=find (population (i, :));
k=size (shh,1);
risk=0; get=0;
for j=1:k-1

for t=j:k

end
end
fitnessportfoy(i)=

end

function fitnessportfoy(population,cov,getiri,w);

1) /sum (population (i, :));
$ksm:katsayilar matrisi
%secilen hisse senetleri.
$k:segilen hisse senedi sayisi.

risk=risk+ksm(j)*ksm(t) *cov(shh(j),shh(t)):
get=get+ksm(]j) *getiri (shh(j));
$portfoy risk ve getirisinin hesaplanmasi

(1-w) *get-w*risk;
$belirlenen agirliklara gdre uygunluk degeri

(agirlaiklar).




2.3 Baslangi¢ Populasyonu

Tek bir noktadan ¢oziime ulagsmak yerine bir ¢ok
¢cbziim alternatifiyle (populasyon) iterasyonlar boyunca
arama yapilmaktadir. Coziim uzayinda, belirlenen
populasyon biiyiikligii adedince tesadifi noktadan
arama baglatilir. Populasyon bilyiikliigi problemin
yapisina, zorluguna ve algoritmanin c¢aligtirilacagi
bilgisayarin performansina baglh olarak
belirlenebilmekle birlikte genellikle 20-100 arast
kullanilmaktadir.

Her bir noktanin (kromozom) uygunluk degeri
hesaplandiktan sonra operatorler yardimiyla problem
degiskenlerinde belirli  degisiklikler yapilir. Bu
degisiklikler genetik operatorler (se¢im, ¢aprazlama ve
mutasyon) yardimiyla gergeklestirilir. Boylelikle daha
iyi ¢6ziim degerlerine ulasilir. Bu islem tamamlanma
kriteri saglanana kadar devam eder.

2.4 Segim

Se¢im operatorii, kromozomlarin uygunluklarina
bagli olarak bir sonraki jenerasyonda yer alip
almayacaklarin1 belirleyen operatdrdiir. Bu operator
yeni topluluk igerisinde, uygunlugu yiiksek bireylerin
bulunmasint saglamaktadir (Goldberg, 1989: 11). Bu
bireyler yeni jenerasyonda birden ¢ok bulunabilecegi
(kopyalanabilecegi) gibi, uygunlugu daha diisiik bireyler
ise hi¢ bulunmayabilir.

Farkl1 birgok se¢im operatorii gelistirilmistir. Se¢im
yontemlerine rulet tekerlegi se¢imi, turnuva segimi,

Sekil 5: Secim operatoru

genel stokastik drnekleme ve sirali se¢im 6rnek olarak
verilebilir(Obitko, 1998). Caligmamizda bu
yontemlerden rulet tekerlegi yontemi kullanilacaktir.
Modelimizde  kullanilan  rulet tekerligi  se¢im
operatQOriiniin Matlab kodu Sekil 5° te goriilmektedir.

2.5 Caprazlama

Caprazlama operatorli, iterasyonlar boyunca
¢Oziimiin  iyilesmesinde ¢ok  Onemli  bir rol
oynamaktadir. Caprazlama, iki ebeveyn kromozomun
belirlenen kesimlerinin kargilikli degisimleri sonucu
ebeveynlerinin  6zelliklerini tasiyan benzer yavru
kromozomlarin olusturulmasi iglemidir (Michalewicz,
Z.,1992: 17). Boylelikle yeni olusturulan kromozomlar
meydana geldikleri her iki kromozomdan da belirli
ozellikler tasimaktadirlar. Iterasyonlar boyunca binlerce
kez yapilan bu islem sonucu oldukga iyi kromozomlar
elde edilebilmektedir. Caprazlama siireci, asagida
belirtilen basit dort adimla 6zetlenebilir (Sarker, 2002,
5.195):

1. Populasyon icinden tesadifi olarak iki
kromozom (ebeveynler) secilir;

2. Caprazlama olasilifi degerlendirilir:
Caprazlama yapilsin m1? Evet ya da hayir,

3. Eger cevap ‘evet’ ise yine tesadiifi
olarak caprazlama noktasi belirlenir,

4. Her bir kromozom, c¢aprazlama
noktasindan kesilir ve sag taraflarinin karsiliklt
degistirilip yapistirilmasiyla yavrular meydana
getirilir.

function secim(dizi,uygunluk);
[satir,sutun]=size (dizi);

dizi=[dizi uygunluk'];
uygunluk=dizi (:, sutun+l) ;

wheel = cumsum(uygunluk) / sum(uygunluk) ;
for i = l:satir
r = rand;
for j = l:satir
if(r < wheel(j))
secim(i,:) = dizi(j,l:sutun);
break;
end
end
end

dizi=sortrows (dizi, [sutun+1]);

Sekil 6: Tek nokta ¢caprazlama

‘ Ebeveyn 1: ‘ 0,25 ‘ 0 ‘ 0 ‘ 0,03 ‘ 0 ‘ 0,9 0 ‘ 0 ‘ 0,12 ‘ 0 ‘ 0 ‘ 0,51 ‘ 0 ‘
Ebeveyn 2: 0 0,54 ‘ 0 ‘ 0 ‘ 0 ‘ 0 0 ‘ 0 ‘ 0 024 ] 0 0,22 0 ‘
Yavru 1: 0,25 0 ‘ 0 ‘ 0,03 ‘ 0 ‘ 0,9 0 | | 0 ‘ 0,24 | 0 | 0,22 ‘ 0 |
Yavru 2:

‘0‘0,54‘0‘0‘0‘0

0’0’0,12‘ o’o’o,51‘0|
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Modelimizde ¢aprazlama yapilirken 2. ve 3. asama
uygulanmamaktadir (Sekil 6). Farkli olarak tesadiifi
olarak segilen kromozomlardan populasyon sayisinca
yeni kromozomlar elde edilir. Daha sonra tim eski ve
yeni kromozomlar uygunluklarina goére siralanarak,
populasyon sayisinca en iyi kromozom yeni populasyon
olarak belirlenir.

Caprazlama operatorii, kodlama bigimine gore
farkliliklar gostermektedir. Tek nokta caprazlama, iki
nokta caprazlama, ¢ok nokta c¢aprazlama, dizenli
caprazlama, karisim ¢aprazlama ikili kodlama ve benzer
yapidaki  kodlama  bigimlerinde  kullanilabilecek
caprazlama c¢esitleridir. Secilen operator tipinin GA
performanst iizerinde onemli etkileri s6z konusudur
(Nearchou, 2003).Tek nokta ¢aprazlama operatori
uygulanirken, tesadiifi olarak bir ¢aprazlama noktasi
belirlenir. Bu noktaya kadar olan kisim Dbirinci
ebeveynden (kromozom) almir kalan kisim ikinci
ebeveynden alinir. Sekil 6’ da modelimize uygun iki
kromozom ile gerceklestirilen tek nokta caprazlama
islemi goriilmektedir.

Mevcut ¢oziim iizerinde en onemli degisiklikleri
gerceklestiren operator olan ¢aprazlamanin Matlab kodu
Sekil 7’ de goriilmektedir.

Sekil 7: Caprazlama operatori

2.6 Mutasyon

GA operatorleri icerisinde ¢aprazlamadan sonra ikinci
derece Onemli rol oynamaktadir. Mutasyon operatorii,
yapay genetik sistemlerde, bir daha ulagilmasi miimkiin
olmayan  ¢Oziimlerin  kaybmma  karsi  koruma
saglamaktadir (Goldberg, 1989: p.14). Diisiik bir
olasilikla herhangi bir gen iizerinde yapilan tesadiifi
degisikliklerdir. Normalde tek veya iki noktada (gen)
rakamin 1 ise 0’ a, 0 ise 1’ e doniistiiriilmesi seklinde
gerceklestirilen operatdr, modelimizde kromozomlarin
yapisindan dolay1 farkli bir sekilde kullanilmustir.

Modelimizde kullanilan mutasyon operatdrii (Sekil 8)
temel olarak iki degisikligi amaglamaktadir. Oncelikle
cok diisiik bir olasilikla (0.05) portfoyden bir hisse
senedinin ¢ikarilmasi. Bu iglemin yapilabilmesi igin
secilen genin 0’ dan biiyiik bir degere sahip olmasi
gerekir. Cilinkii “0” degerli bir genin temsil ettigi hisse
senedi zaten portfoye dahil degildir. Secilen gen bu sarti
sagliyorsa degeri 0’ a dondstirilir. Aksi takdirde bir
islem yapilmaz.

parents=[dizi fitnesspop'];

[satir,sutun]=size(dizi);

for i=l:satir;
anne=randint (1,1, [1,satir]);
baba=randint (1,1, [1,satir]);
while (anne == baba)

end

end

caprazlamaportfoy=[parents;dizil s'];

function caprazlamaportfoy(dizi,cov,getiri,w,fitnesspop):;
$fitnesspop:dizideki kromozomlarin uygunluklari
$kromozomlar ve uygunluklari tek matris

anne=randint (1,1, [1,satir]);
baba=randint (1,1, [1,satir]);

capnoktasi=randint (1,1, [2,sutun-1]);
dizil(i,1l:capnoktasi)=dizi (anne,l:capnoktasi);
dizil (i, capnoktasi+l:sutun)=dizi (baba,capnoktasi+l:sutun);

s=fitnessportfoy(dizil, cov,ss,getiri,w);

caprazlamaportfoy=sortrows (caprazlamaportfoy, [sutun+l]);

$Yeni ve eski kromozomlar uygunluklarina gdre siralaniyor
caprazlamaportfoy=caprazlamaportfoy(satir+l:satir*2,1l:sutun);

$En iyi uygunluda sahip populasyon sayisi adedince birey seciliyor.




Sekil 8: Mutasyon operatoru

function mutasyonportfoy (dizi,olasilik);
[satir,sutun]=size(dizi);
for i=l:satir;
if rand<0.05
dizi (i, randint (1,1, [1,sutun]))=0;
end
if rand<olasilik;
mutnoktasi=randint (1,1, [1,sutun]);
mutnoktasil=randint (1,1, [1, sutun]);
while (mutnoktasi == mutnoktasil)
mutnoktasi=randint (1,1, [1,sutun])

end
if dizi(i,mutnoktasi)>0;
if dizi(i,mutnoktasil)>0;
if rand<=0.5

else

end
else

end
else
if dizi(i,mutnoktasil)>0

end
end
end
mutasyonportfoy=dizi;

mutnoktasil=randint (1,1, [1, sutun]);

dizi (i,mutnoktasi)= dizi (i,mutnoktasi)-1;
dizi (i,mutnoktasil)= dizi (i,mutnoktasil)+1;

dizi (i,mutnoktasi)= dizi (i,mutnoktasi)+1;

dizi (i,mutnoktasil)= dizi(i,mutnoktasil)-1;

dizi (i,mutnoktasi)= dizi (i,mutnoktasi)-1;
dizi (i,mutnoktasil)= dizi (i,mutnoktasil)+1;

’

dizi (i,mutnoktasi)= dizi (i,mutnoktasi)+1;
dizi (i,mutnoktasil)= dizi (i,mutnoktasil)-1;

Ikinci degisiklik ise portfdye dahil olan hisse
senetlerinin portfdy icerisinde oranlarinin degistirilmesi.
Bu yapilirken segilen iki genden “1” degeri alinir
secilen diger gene aktarilir. Bdylelikle diger hisse
senetlerinin oranlar1 korunurken bu iki hisse senedinin
agirliklarinda  kiigiik bir degisme gerceklestirilmis
olmaktadir (£1).

2.7 Algoritmanin durdurulmasi ve sonu¢
Tamamlanma kriteri genellikle belirlenen iterasyon

sayisidir (Bazi durumlarda hedeflenen bir degerin
bulunmas1 tamamlanma kriteri olarak belirtilebilir).
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Iterasyon sayis1 adedince dongii calistirilir  ve
durdurulur. Son populasyon igerisinde en iyi uygunluga
sahip kromozom ¢6zium seti ve bu

kromozoma ait uygunluk degeri ise ¢6ziim degeri olarak
alinir.

3. UYGULAMA

ikinci boliimde adimlar1 ve kullanilan operatorleri
anlatilan Markowitz ortalama-varyans GA modelinin
akig diyagramina ait Matlab kodu Sekil 9’ da
verilmigtir.



Sekil 9: Markowitz ortalama-varyans GA modeli

%$Baslangi¢ populasyonunun belirlenmes
bestval=-9999;
for i=l:iteration

$Uygunluklarin belirlenmesi

if max (fitnesspop)>bestval
bestval=max (fitnesspop) ;

end
randpop=secim (randpop, fitnesspop) ;
%Secim operatdriiniin uygulanmasi

%$Caprazlama operatdorinin uygulanmasi

$Mutasyon operatdrinin uygulanmasi

end

function gaportfoy(cov,getiri,w,iteration, popsize,mut rate);
randpop=[randint (popsize,size(cov,2),[0,50])]1;

i

fitnesspop=fitnessportfoy (randpop,cov,getiri,w);

$En iyi ¢ozim dederinin belirlenmesi
bestloc=randpop (find (fitnesspop==bestval), :);
%En iyi ¢ozim dederini veren kromozom

randpop=caprazlamaportfoy (randpop,cov,getiri,w,bestloc, fitnesspop);
randpop=mutasyonportfoy (randpop,mut rate);

randpop (randint (1,1, [1,popsize]), :)=bestloc;
%En iyi kromozom bir sonraki populasyona aktarilir

getiri risk uygunluk fitness=[get risk bestval]
%Sonu¢ olarak getiri ve risk orani ile uygunluk dederi vyazilir.

Bir menkul deger havuzundaki kiymetlere ait getiri
ortalamalar1 (getiri), kovaryans matrisi (cov) ayrica
model parametreleri olarak ama¢ fonksiyonu risk ve
getiri  agirhklarnt  (w), dOngii sayist (iteration),
populasyon biiylikligii (popsize) ve mutasyon orani
(mut_rate) programin girdileridir. Getiriler (%) ve
standart sapmalar satir vektorii olarak girilmektedir.

Geligtirilen model, Markowitz’ in yaymnlamisg
oldugu kitaptan (1952) alinan problem (zerinde
denenmigtir. 9 hisse senedine (HS) ait 18 donemlik
getiri oranlar1 Tablo 2’ de ve ortalama getiri oranlari,

standart sapma, varyans degerleri Tablo 3° te
verilmigtir.
Modele ait GA parametreleri Tablo 1’ de

goriilmektedir. Mutasyon orant normalde kullanilandan
¢ok daha biiyiiktiir. Yapilan denemeler sonucu oranin
arttirilmasiyla ¢oziim siirecinin hizlandig1 goriilmistiir.
Bu nedenle yiiksek mutasyon orani kullanilmastir.

Tablo 1: GA Parametreleri

Populasyon biiyiikliigi 5
0
Iterasyon sayis1 1
000
Caprazlama orani %
100
Mutasyon orani %
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Anlatilan modelde amag, daha 6nce de belirtildigi
gibi (1- A)*get- 1* risk degerinin maksimize etmektir.
Ik olarak 1 = 0, 0.2, 0.5, 0.8 ve 1 degerleri icin
algoritma c¢alistirilmis  ve sonuglar Tablo 4’ te
verilmistir. Daha sonra test problemi i¢in etkin sinir
iizerinde belirlenen 10 farkl beklenen getiri (R”) degeri
icin model galistirilmis ve elde edilen portfoyiin toplam

N
risk degerleri (> Wi /li) optimum degerlerle
=1

karsilagtirilmis ve yiizde sapmalar  Tablo 5° te
verilmistir. Model, kargilagtirmanin yapilabilmesi i¢in
degistirilmis, ama¢ fonksiyonu Denklem 8’ deki gibi

N N

DD W, W05
=1 =1 -
sabiti olarak kabul edilmistir (Denklem 9). Ayrica R”
degerinin  saglanmasma  yonelik  olarak  amag
fonksiyonunun igersine belirli bir ceza katsayisina sahip
sapmanin mutlak degeri eklenmistir. Boylelikle istenen
getiri diizeyi korunmus olmaktadir.

Tum veriler elde edildikten sonra GA, her bir
problem i¢in 1000 iterasyon g¢aligtirilmigtir. Tablo 4’ te
farkli A degerleri i¢in elde edilmis olan portfdyler ve bu
portfoylere ait getiri ve risk oranlar1 goriilmektedir.

olusturulmustur. R* degerleri kisit



Tablo 2: Markowitz: Dokuz hisse senedine ait getiri degerleri

Dénem 1 2 3 4 5 6 7 8 9
Am.T AT.&T. u.sS.S. G.M. AT.&S. C.C Bdn. Frstn. S.S.
1 -0,305 -0,173 -0,318 -0,477 -0,457 -0,065 -0,319 -0,4 -0,435
2 0,513 0,098 0,285 0,714 0,107 0,238 0,076 0,336 0,238
3 0,055 0,2 -0,047 0,165 -0,424 -0,078 0,381 -0,093 -0,295
4 -0,126 0,03 0,104 -0,043 -0,189 -0,077 -0,051 -0,09 -0,036
5 -0,28 -0,183 -0,171 -0,277 0,637 -0,187 -0,087 -0,194 -0,24
6 -0,003 0,067 -0,039 0,476 0,865 0,156 0,262 1,113 0,126
7 0,428 0,3 0,149 0,225 0,313 0,351 0,341 0,58 0,639
8 0,192 0,103 0,26 0,29 0,637 0,233 0,227 0,473 0,282
9 0,446 0,216 0,419 0,216 0,373 0,349 0,352 0,229 0,578
10 -0,088 -0,046 -0,078 -0,272 -0,037 -0,209 0,153 -0,126 0,289
11 -0,127 -0,071 0,169 0,144 0,026 0,355 -0,099 0,009 0,184
12 -0,015 0,056 -0,035 0,107 0,153 -0,231 0,038 0 0,114
13 0,305 0,038 0,133 0,321 0,067 0,246 0,273 0,223 -0,222
14 -0,096 0,089 0,732 0,305 0,579 -0,248 0,091 0,65 0,327
15 0,016 0,09 0,021 0,195 0,04 -0,064 0,054 -0,131 0,133
16 0,128 0,083 0,131 0,39 0,434 0,079 0,109 0,175 0,062
17 -0,01 0,035 0,006 -0,072 -0,027 0,067 0,21 -0,084 -0,048
18 0,154 0,176 0,908 0,715 0,469 0,077 0,112 0,756 0,185
Tablo 3: Markowitz’ in problemine ait degerler
HS 1 2 3 4 5 6 7 8 9
Aritmetik ortalama 0,06594 0,06156 0,14606 0,17344 0,19811 0,05511 0,11794 0,19033 0,10450
Standart sapma 0,23106 0,12118 0,2924 0,30897 0,35762 0,20312 0,17666 0,38305 0,27665
Varyans 0,05339 0,01468 0,0855 0,09546 0,12789 0,04126 0,03121 0,14673 0,07654
Tablo 4: Farkh 4 degerlerine bagh olusan portfoyler
L 3 A . 6 ; 8 9 Portfoy Portfoy
getirisi riski
2=0.0 0 0 0 1 0 0 0 0 0,19811  0,127890
21=0.2 0 0 0,2236 0,7764 0 0 0 0 0,19260  0,099757
1=0.5 0 0,0370 0,2305 0,3458 0 0,3865 0 0 0,15951  0,044900
21=0.8 0 0,1405 0,1761 0 0,1111 0,0953 0,4766 0 0 0,11789  0,023434
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/=10 0 0,8369 0 0 0,0434 0,1195 0 0 0 0,06675  0,013843
Tablo 5: 10 adet R” degeri i¢in GA sonuglar
Risk degerleri (standart sapma)
R Optimum GA % Sapma
1 0,078696 0,12127 0,12136 0,000742
2 0,090638 0,12880 0,12881 0,000078
3 0,10258 0,13812 0,13814 0,000145
4 0,11452 0,14869 0,14875 0,000404
5 0,12646 0,16027 0,16032 0,000312
6 0,1384 0,17293 0,17294 0,000058
7 0,15035 0,19207 0,19208 0,000052
8 0,16229 0,2186 0,21877 0,000778
9 0,17423 0,25041 0,25074 0,001318
10 0,18617 0,28636 0,28636 0
Toplam 0,003887
Ortalama 0,000389
Sekil: 10 Etkin simir ve GA sonuglari
0.2
e
T
0.18 —
//@/
=
0.16 / _—
% 0.14 ~
g K//J
% 0.12 /
g e
0.08 A S ga [
optimum
0.06 ' ;
0.12 0.14 0.16 0.18 0.2 0.22 0.24 0.26 0.28 0.3
Risk
Risk katsayist (L) “0” iken portfoy riski dikkate Iterasyon sayisiin 1000  oldugu diisiiniiliirse
almadan en vyiksek getiriye sahip tek bir hisse algoritmanin hizli ¢alistigi  sOylenebilir. Bunda,

senedinden olusur. Deger arttikga portfoye farkli hisse
senetleri de eklenir. Tkinci asamada etkin simrdaki 10
noktaya ait getiri diizeylerinde risk minimize edilmeye
calistlmistir. Elde edilen sonuglar sapma degerleri
olarak Tablo 5’ te, grafik olarak ise Sekil 10° da
verilmigtir. R ve optimum risk degerleri Matlab® de
[PortRisk, PortReturn, Portwits]
frontcon(ExpReturn,ExpCovariance, NumPorts)
fonksiyonu kullanilarak elde edilmistir.

Tablo 5° te de gorildiigii gibi GA sonuglar
optimum sonuglara ¢ok kiigiik sapmalarla yaklagmistir.

caprazlama ve mutasyon operatorlerinde yapilan,
problemin yapisina 6zgiin degisikliklerin etkisi oldugu
disiiniilmektedir. Coziim agsamasinda parametrelerin
farkli kombinasyonlar1 denenmis ve sonugta ¢Ozum
sireci Uzerinde en olumlu etkiye sahip parametreler
secilmistir.

SONUC

Calismada Markowitz’ in ortalama-varyans modeli
GA yaklagimiyla ¢oziilmeye c¢alisilmistir. Verilerin
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coklugu ve karmasikligi, karar vericinin kisitlart gibi
nedenlerle ¢6zimdi zor bir problem olan portféy secimi
bugiline kadar bircok calismaya konu olmustur. Bu
calismalarin  bir kisminda  sezgisel  yOntemler
kullanilmistir.  GA  da  kullanilan  bu  sezgisel
yontemlerden biridir. Bu ¢alismada farkli olarak
caprazlama ve mutasyon operatérlerinde modele
yonelik degisiklikler yapilmigtir. Oncelikle
kromozomlar ikili olarak degil, hisse senetlerinin
portfoy igerisindeki agirliklarmi temsil edecek sekilde
reel sayilardan olusturulmustur. Yeni yapiya bagh
olarak klasik mutasyon operatorii degistirilerek, hisse
senetlerinin  rasgele portféye girmelerine ya da
ctkmalarina, ayrica portfoy icerisindeki oranlarinin yine
rasgele  degismelerine  imkan tanryacak  hale
doniistiirilmiistir. ~ Mutasyon  olasiligimin  farkli
diizeyleri denenmis ve yiiksek oranda mutasyon
yapilmasinin ¢dziim iizerinde iyilestirici etkiye sahip
oldugu gozlenmistir. Caprazlamada da belirli bir oran
kullanilmamis, populasyon sayisinca birey elde edilip,
tim bireyler igerisinden en iyileri yeni populasyonu
olusturmustur. Tiim bu iglemlere ait GA kodlar1 ¢aligma
igerisinde verilmistir.

Sonuglar incelendiginde GA ile bulunan sonuglarin,
6nemsenmeyecek kadar kiglk sapmalarla optimuma
yaklastig1 goriilmustiir. Belirlenen getiri diizeylerinde
minimize edilmek istenen risk degerleri etkin sinir
Uzerinde yer almistir (Sekil 10). Modelin hassasiyetinin
yiiksek olmasi, mutasyonda yapilan degisikliklerin
kiiciikk degerlerle sinirlandirilmasiyla saglanmistir. GA
yaklasiminin avantajlarindan biri de esnek yapisi
sayesinde farkli kisitlarin rahathikla eklenmesidir.
Herhangi bir kisit1 modele eklemek igin, kisittan mutlak
sapmanin  belirli bir ceza katsayisiyla amag
fonksiyonuna eklemek yeterli olacaktir.

Bu alanda yapilan c¢alismalarda ¢ok farkli kisitlar
iizerinde  durulmaktadir. Model bu kisitlarin
eklenmesiyle gelistirilebilir. Kullanima y6nelik olmasi
acisindan siirekliligi olan bir modele doniistiiriilmesi
faydali olabilir. Ayrica verilerin siirekli olarak
giincellendigi boyle bir model i¢in en hizli sekilde sonug
verecek parametre degerlerinin belirlenmesi
gerekecektir. Katsayilarin belirlenmesiyle yetinilmeyip,
sonu¢ degeri olarak yatirimcinin hangi yatirim aracina
ne kadar yatirnm yapmasi gerektigi ve elde edilen
bulgulara gore ne kadarlik bir getiriyi ne kadarlik bir
risk seviyesinde elde edebilecegi rapor olarak
sunulabilir.
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Yonetim, Yil: 18, Sayi: 56, Subat 2007

VAKA CALISMASI
(Proje Yonetimi)

GULNAZ"

31. Mart sabahi fabrikator Sururi Bey’in asi ve simarik kizi Giilnaz her zamanki gibi kahvaltiya ge¢ kalmisti.
Koskiin merdivenlerinden kosarak indi ve annesiyle babasini &ptiikten sonra:

Biliyor musunuz ben Ferit’le evleniyorum.

dedi. 1k sok atladiktan sonra, uzun siiredir Giilnaz’mn Ferit’le beraberliginden haberdar olan ve gittikce bu durumdan
rahatsiz olmaya basglayan anne Mualla Hanim yerinden kalkt1 ve sevingle Giilnaz’a sarilarak

“- Tebrik ederim kizim. Nikah ne zaman?” diye sordu.

Sonra da {iglii arasinda su konugmalar gecti:

Giilnaz
Mualla
Sururi

Glilnaz

Mualla

Sururi
Gillnaz

Sururi
Glilnaz

Sururi
Mualla

Gillnaz
Mualla

Sururi

22. Nisan’da annecigim.

Ne? Aman Allahim..

Kizim, Sururi Bey’le Mualla Hanim’1n biricik kizlarinin evliligi yilin olay1 olmali. Niye
bu kadar acele ediyorsunuz?

: Ama babacigim, 22.Nisana kadar kirazlar ¢icek agryor. Her yer ¢icek icinde olacak.
Dusunsenlze toren resimleri harika olacak...

: Ama tathm, o zamana kadar yapmamiz gereken isleri bitiremeyiz ki.. Ablanin
evlenmesini hatirlasana. Ne kadar ¢ok ayrintt vardi. Yarin resmi islemlere baslasak nikah
memurunu ve diigiin yerini ayarlamak 1 giin alir. Resmi iglemler i¢in en az 17 giin gerekli.
Bahceyi stislemek bile 3 gun alacak. Hadi 3000.-YTL verip 17 glinii 10 giine ¢ekelim ama yine
de...
: (yutkunur).

: Babacigim, annecigim, en yakin arkadasim Bihter’in de sahidim olmasini istiyorum. Ne
olur?
: Kizim, evladim.. Bihter Kanada’da. Isi giicii var. Hazirlanp izin almas1 10 giin siirer.
Babacigim 5000.-YTL ek tcret verdik mi 2 giinde burada olur. Bihter zamaninda burada
olmah ve bana yardimc1 olmali. Provalara katilmali...

(yutkunur).

Peki, ya davet ne olacak? Yerlesime ve dekorasyona karar vermek 2 giin alir. Hadi bu isi
bizim Selin’in firmasina verelim ama o da en az 10 giin evvelinden kararimizi bekler.

Senin gelinligini giyebilir miyim annecigim?

Olur tabii, ama gelinligin elden ge¢mesi lazim. Dantelleri eskimistir. Baban o zaman
dantelleri Burano Adasi’ndan almisti. Yine oradan aliriz. Nasilsa Bihter’e de kiyafetini bizim
almamzi isteyeceksin. Hepsinin siparisini vermesi almasi 8 giin siirer. Once modelde karar
kilmamiz lazim. Bu da 3 giin siirer.

Ekstra 2500.-YTL odersek 5 giinde gelir sanirim.

* Chase, R.B., Aquilano, N.J. ve Jacobs, F.R.;2001; Operations Management for Competitive Advantage, McGraw-
Hill, ’in 85.sayfasindaki 6rnekten Yrd.Dog.Dr. Alp Baray tarafindan uyarlanmustir.
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Gilnaz
Sururi
Mualla
Gilnaz
Sururi
Mualla

Sururi
Mualla
Sururi

Mualla
Gilnaz
Mualla

Sururi
Mualla

Gllnaz

Mualla

Gllnaz

Mualla
Sururi

Elbisemi modaci Giilriz’e diizelttirelim..

Ama evladim, o kadin giinde en az 250.-YTL ister simdi...

Biitiin dikisleri biz dikersek 11 giinde biter. Giilriz de yardim etti mi 6 glinde tamamlariz.

Herseyden vazgecebilirim ama Giilriz’den vazgegemem... Ne olur?

Peki peki ..

: Ayrica 2 gilin de temizleme, iitiileme, ..v.s i¢in lazim. Alt sokakta yeni bir temizleyici
acilmig. 30.-YTL fazla verince 1 gunde teslim ediyor.

Herseyi diiglinden 6nce prova etmemiz lazim. Ve elimizde sadece 21 giin var. Allahim...

Davetiyeler. Davetiyeleri unuttuk.

Davetiyeleri Selim’e bastirmamiz lazim. Yoksa kirtlir ¢ocuk. 12 giinde tamamlar
herhalde Aslinda 5 gilinde de yetistirebilir ama o da firsatin1 yakalamisken simdi benden ekstra
135.-YTL ister.

Siparisten once davetiye begenmeliyiz. 3 giiniimiizii alir.

Oh! Annecigim ¢ok giizel olacak...

Davetiyelerin térenden en az 10 giin 6nce postaya verilmesi gerekiyor. Daha geg¢ kalirsak
bazi akrabalar “davetiye elimize gec¢ geldi, ondan gelemedik™ diye ¢ok sdylenirler. Aman rezil
olmayalim. Hadi térenden 8 giin 6nce en ge¢ postalamis olalim. Leman Teyze davetiyeyi gec
ahrsa Allah bilir en az 200.-YTL diisiik bir hediye alir.

Hu..

: Davetiyelerin postaya verilmesi 1 giin siirer. Uzerlerini yazmak igin birinden yardim
almazsak 4 giinde biter. Birinden yardim alirsak 25.-YTL/glin’likk bir harcamayla muhtemelen 2
giin daha erken biter yazma isi.

Ayrica Bihter’e geldigi i¢in hediye almak istiyorum. O da 1 giin siirer.

: Davetiyeleri yazmaya baslamadan once bir liste yapmak lazim. Allahim... Bizim adres
defterini ancak ben ¢dzebilirim. O da nerden baksan 4 giin alir.

Canim annem benim. O kadar heyecanliyim ki... Olmazsa yakin akrabalarin her birinden
bir is isteriz.

Tatlim, bu kadar isin altindan nasil kalkacagiz anlayamiyorum.

Kizim, bunca zahmete girmektense neden 12500.-YTL alip bize haber vermeden, kendi
ba$1n1za evlenmiyorsun? Ablanin diigiinii bana 10000.-YTL’ye mal olmustu. Ne Kanada’dan
arkadagimi getirtti, ne ek is ¢ikardi, ne de kirazlar ¢i¢ek agacak diye tutturdu.

91



