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Optimal Portfoyiin Secimi ve IMKB Ulusal-30 Endeksi Uzerine Bir Uygulama

Giiray Kiig'iikkocaogluEI

Ozet

18 Mayis 2001 tarihi itibariyle Istanbul Menkul Kiymetler Borsasi’nda (IMKB) toplam 283 sirketin
hisse senedi borsa kotunda islem gormektedir. Bu hisse senetlerinin fiyat ve getirilerinin biitiinsel
ve sektorel bazda performanslarimi 6lgmek icin olusturulan endeksler ayni zamanda portfoy
yatirimeilar i¢inde birer yatirim alternatifi olarak goriilmektedir. Endekse bagli yatirim stratejisi
izleyen kurumsal portfdy ydneticileri yatirrm fonlarmi IMKB endekslerinin getirilerine gore
olusturma egilimindedirler. Bu ¢alismanin amaci1 IMKB endekslerinden olan IMKB Ulusal-30
Endeksi’ne yapilacak olas1 bir yatirirmin Modern Portféy Teoremi yaklasimina gore se¢imi, optimal
portfoy’ii olusturacak yatirim alternatiflerinin olugturulmasi ve Markowitz ortalama-varyans modeli
ile en uygun ¢esitlendirmenin bulunmasima yoneliktir.

1. Giris

Bu calismanin amaci1 IMKB’de yer alan hisse senetlerine yatinmda bulunan bireysel ve
kurumsal yatirimeilara, yatirimlarint Modern Portféy Teoremi’nde anlatilan gesitlendirme yoluyla
optimal risk seviyesini secerek yapmalari durumunda, elde edecekleri olasi getiri hakkinda bilgi
vermektir. Calisma IMKB endekslerinden olan IMKB Ulusal-30 Endeksine yapilacak olasi bir
yatirimin Modern Portfoy Teoremi yaklasimina gore se¢imi, optimal portfoy’ii olusturacak yatirim
alternatiflerinin olusturulmasi ve Markowitz ortalama-varyans modeli ile en uygun ¢esitlendirmenin
bulunmasina yoneliktir.

Giiniimiiz kosullarinda IMKB’ye yapilan yatirimlarin halkimizin ¢ogu tarafindan kumar
olarak algilanmasi ve sonucta zarar edilecekmis gibi bir kaninin yayginlig1 géz ardi edilemeyecek
kadar ¢oktur. Boyle bir dnyargmin giderilmesi i¢in yatirimcilar, menkul kiymet piyasalarindaki
yatirim olanaklar1 ve yatirim stratejileri hakkinda bilgilendirilmelidir.

Modern Portfoy Teoremi’nin kurucusu sayillan Harry S. Markowitz, 1952 yilinda
yaymladigi “Portfdy Secimi” baslikli makalesinde, kisilerin olusturdugu portfdyde yer alan menkul
kiymetlerin, belirli risk seviyelerinde miimkiin olan maksimum getiri oranmin nasil saglanacagi
hakkinda bilgi vermisti.

Bu calismada Markowitz’in Portféy Secimi Teoremi kullanilarak, IMKB Ulusal-30 Endeksi
iizerinde teoreme uygun olarak yatirrm olanaklart bulunacak, Optimizasyonun Istanbul Menkul
Kiymetler Borsasi’nda caligabilirligi test edilecek ve optimal portfoyu olusturmak i¢in gerekli olan
tiim bilgiler sunulacaktir.

Markowitz’in Modern Portfoy Teoremi, portfdyde cesitlendirmenin yani sira menkul
kiymetlerin aralarindaki ters yonlii korelasyonlarin da riski Onemli Olgiide azaltacaginm
sOylemektedir. Buna gore portfoyl olusturan varliklar portfoyiin riskini azaltacaktir. Teoremde s6zii
edilen bagka bir konu ise etkin sinir iizerinedir. Yatirimcilar alternatif yatirim olanaklarinda ayni
riske sahip farkli getiri saglayan portfoy segebileceklerdir. Buna gore etkin smir iizerinde
olusturulan portfdylerin hesaplanmasinda, portfoyli olusturan hisse senetlerinin geg¢misteki
getirileri, standard sapmalari, senetler arasindaki korelasyon katsayilari, varyans-kovaryans
matrislerine ihtiya¢ vardir. Bu tiir istatiksel degerlerin bulunmasi igin gerekli formiiller asagida
gosterilmistir.

* Baskent Universitesi, Iktisadi Idari Bilimler Fakiiltesi, Baglica Kampiisii, Ankara.
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Bu calismada hesaplamalar icin gerekli olan veri elde edildikten sonra matematiksel
hesaplamalar Microsoft Excel yardimiyla yapilacaktir. Teorik olarak ¢ok diisiik riske hatta risksiz
yatirrma olanak verecek portfdy olusturulabilse dahi pratikte IMKB’de risksiz portfoy olusturulmasi
olanaksizdir. Bunun nedeni ¢ogu hisse senedi arasinda pozitif korelasyon goriilmesidir. Buna ek
olarak ekonomik ve siyasi istikrarsizlik hisse senedi fiyatlarini 6nemli 6l¢iide etkilemektedir.

2. Optimal Portfoyiin Olusturulmasi

Markowitz’in Optimal Portfoy Teoremi’nden yola ¢ikarak IMKB’de olusturulacak optimal
portfoy yatirimi i¢in gerekli goriilen veri ve araglar sunlardir.

1. Microsoft Excel ve Excel’in Araglar (Tools) meniisiinde bulunan Coziicli (Solver)
fonksiyonu,

2. 28/12/1999 tarihinde IMKB Ulusal-30 Endeksini olusturan firmalar ve bu firmalarm
04/01/1999 — 28/12/1999 tarihleri arasindaki giinliik diizeltilmis ikinci seans kapanis
fiyatlar1

Bu arag ve verileri kullanarak optimal portfoyii olusturmak i¢in gerekli goriilen islemler ise
strastyla soyledir.

1. IMKB Ulusal-30 Endeksini olusturan firmalarm 04/01/1999 — 28/12/1999 tarihleri
arasindaki giinliik diizeltilmis fiyat kapaniglarin1 kullanarak yilsonu getirilerinin ve standard
sapmalarinin bulunmasi (Tablo 1) ,



2. Hisse senetleri arasindaki korelasyonun bulunmasi ve korelasyon matrisinin olugturulmasi

(Tablo 2),

Cov(r,,r;) =(p; ;)(0,0,) formillasyonunu  Excel’de kullanarak standard sapmalar ve

i°']

korelasyon matrisinin yardimiyla kovaryans matrisinin olugturulmasi (Tablo 3),

Kovaryans matrisi ile farkli agirliklarin olusturdugu portféyiin varyansinin, standard
sapmasinin ve getirisinin hesaplanmasi,

(Tablo 4, Esit agirlikli yatirim yapilan portfoy sonuglari),

(Tablo 5, Farkli agirliga sahip hisse senedi yatirimi, Acgiga satis (short-selling) olanagi
mevcut)

(Tablo 6, Farkl1 agirliga sahip hisse senedi yatirimi, Agiga satis (short-selling) olanaksiz)

Tablo 5 ve Tablo 6’daki sonuglara ulasmak ic¢in Excel’in Coziicii fonksiyonundan
yararlanildi. Calismanin ilerleyen asamalarinda bu fonksiyonun nasil kullanildigi ayrintili
olarak gosterilecektir.

Kovaryans matrisinin hesaplanmasi ikiden fazla hisse senedine yatirim yapildigi igin
kompleks bir takim matematiksel islemler gerektirecektir. Caligmanin ilerleyen
asamalarinda bu portféyiin varyansinin ve standard sapmasinin nasil hesaplandigi ayrintili
olarak gosterilecektir. Eger portfoy iki tane hisse senedi ile siurli olsaydi, portfoyiin
varyansinin hesaplanmasi su sekilde olacakti.

2 222 2 2
0, =W 0, +W,0, +2WW,p,0,0,

Fakat portfoy igerisinde 30 tane hisse senedini bulundurdugu i¢in yapilacak islem kuadratik
programlama gerektirmektedir.

Esit agirlikli portfoyiin, Optimal portfoyiin, IMKB Ulusal-30 Endeksi’nin, IMKB Ulusal-
100 Endeksi’nin getirilerinin ve olasi yatirim sonuglarinin karsilagtirilmasi (Tablo 7).

Yukarida bahsedilen islemlere teker teker deginmekte ve optimal portfoyii bulurken hangi

asamalardan ge¢ilmesi gerektiginin agiklanmasinda yarar vardir. Buna goére optimal portfoyii
olusturmak i¢in gerekli goriilen islemler sirasiyla ayrintili olarak soyledir.

1.

IMKB Ulusal-30 Endeksini olusturan firmalarm 04/01/1999 — 28/12/1999 (236 giin)
tarihleri arasindaki giinliik fiyat kapanislarini kullanarak yilsonu getirilerinin ve standard
sapmalarmin bulunmasi, yilsonu getiriler bulunurken hisselerin giinliik getirilerinin
bulunmasi ve bu getirilerin toplamlarinin alinmasi gerekmektedir (Tablo 1).

-Nn

nl gun 0 gin

Giinliik getiri =
0 giin

Giinliik getiriler bulunduktan sonra ortaya ¢ikan degerlerin sayist 235 giinliik getiridir. Bu
degerlerin toplam1 04/01/1999 — 28/12/1999 tarihleri arasindaki yillik getiriyi verir.



Standard sapma ise Excel’de 235 giinliilk getirilerin tamamin1 segtikten sonra hedef
noktamiza standard sapma formiiliinii yazdiktan sonra bulunur. Giinliik standard sapma i¢in
STDSAPMA(X1,X;), Yillik Standard Sapma igin STDSAPMA(X;,X,)*KAREKOK(235)
yazilir. Burada (X;,X) giinliik getirleri temsil etmektedir (Tablo 1).

2. Hisse senetleri arasindaki korelasyonun bulunmasi ve korelasyon matrisinin
olusturulmasinda ise yine Excel kullanilacaktir (Tablo 2). Excel’in Araglar meniisiideki
(Tools) Data Analizi (Data Analysis) alt meniisiinde bulunan korelasyon hesaplama
fonksiyonunun yardimiyla, IMKB Ulusal-30 Endeksinde bulunan 30 firmanin 04/01/1999 —
28/12/1999 tarihleri arasindaki giinliik getirilerinin tamamini sectikten sonra hedef hiicreye
korelasyon matrisi olusturulur. Korelasyon matrisini olusturan (30 siitun x 30 satir) ve her
bir (siitun x satir) kesigimi ise siitun basindaki hisse senedi ile satir basindaki hisse senedi
arasindaki korelasyonu verecektir. Ornegin Akcansa ve Akbank hisse senetleri arasindaki
korelasyon katsayisinin 0 e ek = 0,499554 oldugu gortilecektir. Burada 6nemli olan

portfdy optimizasyonu yaparken korelasyon katsayisinin +1°e yakin olmamasina 6zen
gosterilmelidir. IMKB Ulusal-30 hisse senetlerinden olusan portfoy(ler)in risklerini
siirlama olanag1 +1 korelasyon’da azalmaktadir. Dolayistyla cesitlendirmenin etkinligi
hisseler arasi yliksek korelasyon goriildiiglinde azalmaktadir.

3. Cov(r,,r;) =(p; ;)(0,0;) formillasyonunu Excel’de kullanarak standard sapmalar ve
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korelasyon matrisinin yardimiyla kovaryans matrisinin olusturulmasi ise her bir hisse
senedinin standard sapmalarinin ¢arpimi ile senetler arasindaki korelasyonun carpimiyla
bulunacaktir (Tablo 3). Ornegin Ak¢ansa ve Akbank hisse senetleri arasindaki kovaryans
katsayisinin Cov(Akgansa, Akbank)=0,001 oldugu goriilecektir.

Cov(Akgansa, Akbank)=0,5000*0,0425655*0,046769 =0,001

4. Kovaryans matrisi ile farkli agirliklarin olusturdugu portfdylin varyansinin, standard
sapmasinin ve getirisinin hesaplanmast;

Tablo 4, Esit agirlikli yatirim yapilan portfdyiin sonuglarini gostermektedir. Kovaryans
matrisini olusturan (30 siitun x 30 satir) ve her bir (siitun x satir) kesisiminde bulunan
kovaryans katsayilari ile siitun ve satir bagindaki hisse senetlerine verilecek portfoy i¢indeki
agirliklarin carpimi Varyans-Kovaryans (Sinirlandirilmis Kovaryans) matrisini verecektir.
Buna gore Akbank siitunundaki Varyans-Kovaryans degerlerinin toplami siitun sonunda
Akbank’in portfoye katacagi riski géstermelﬁedir. Siitun sonlarindaki risk degerlerinin
toplami, portféyiin toplam riskini gosterecektir -

Bu deger portfoy varyansi hiicresinde goriilmektedir. Esit agirlikli portfoy icin bulunan
varyans giinliik olarak 0,0011°dir. Portfoyiin gilinlilk standard sapmasi 0,0338, yillik
standard sapmas1 %51.75’tir.

Hisse bagina esit agirlikli yatirimin s6z konusu oldugu durumda portfoyiin beklenen getirisi,
portféyii olusturan hisse senetlerinin agirlikli ortalamalari ile hisse basina diisen beklenen
getirinin ¢arpimlariin toplamidir. Buna gore esit agirlikli portfoy icin bulunan beklenen
giinliik getiri 0,0088, yillik getiri ise %207,54 tiir.

! Portfdyiin varyansi herbir hisse senedinin portfoy i¢indeki varyanslarmin toplamina esit olmalidir. Bunun igin
Portfoyiin varyansinin bulundugu hiicreye (E38 hiicresine) TOPLA(C35:AF35) formiilasyonu yazilmalidir.



Tablo 5, Farkli agirli§a sahip hisse senedi yatirimina olanak verildigi ve agiga satig (short-
selling) isleminin mevcut oldugu durumda portfdye yatirimi yapilan hisse senetlerinin
agirlikli ortalamalart i¢in bir smir olmadigini gostermektedir. Varyans-Kovaryans matrisini
olustururken yatinm igin secilen IMKB Ulusal-30 hisselerinin portfdy icindeki
agirliklarinda bir sinirlama s6z konusu degildir. Bu tiir bir yatirrmda beklenen getirinin
maksimum, riskin ise minimum olmas1 beklenir. Calismada secilen portfoyiin riski, esit
agirhikli yatirnm yapilan portfoyiin riski ile esit olacak sekilde bulunmustur. Hesaplamalar
Excel’in Coziicli fonksiyonu ile yapilmistir (Figiir 1). Coziicii fonksiyonu kullanilirken,
portféyiin riskinin (varyansinin) minimize edilmesi beklenmektedir. Bunun ig¢in yapilmasi
gereken, Coziici’niin i¢inde bulunan hedef hiicreyi portfoylin varyansi olarak se¢cmek,
portfoye _yatirimi yapilan hisse senetlerinin agirlikli ortalamalarinin  toplamin1 1’e
esitlemek®, ve beklenen getirimizin ne olacagini segmemiz gerekmektedir. Segilen beklenen
getirinin olusturacag risk, ¢oziicii tarafindan getiriye gore minimum varyans olusturacak
sekilde hesaplanmaktadir. Buna gore c¢oziiciiye girilen farkli getiriler, farkli varyans
verecektir. Esit agirlikli portfdy i¢in bulunan varyansin giinliikk olarak 0,0011 oldugu goz
onlinde bulundurulursa, agiga satig (short-selling) isleminin mevcut oldugu bir durumda
portfoyiin giinlilk varyansininda en az 0,0011°e (yillik standard sapmasinin %51,75°e) esit
olmas1 beklenebilir. Farkli agirliga sahip agiga satis olanagi mevcut portfoyiin Coziicli
yardimiyla olusturulmasi sonucunda gilinliik varyansi 0,0011 ve yillik standard sapmasi
%351,75 olan bir portféy kurulmus ve bdyle bir riske sahip portfoylin beklenen giinliik
getirisi 0,0136, yillik getirisi %319,91 olarak bulunmustur.

Figiir ID

[ozucu Parametreleri

Hedef Hicre:  $E$38

Ezittir; " En Bk [ :E i Dedger: I|:|' Vapat
rDedisecek Hicrelar;

$B$5:$B$34 ] Tahminkr |

Kisttlamalar: Seceneklsr
$B$35-1 = Ekle |
i$E$4l]=l].l]136

Dedistir |
d 2|

]

L

Tamini Sikrla

Yardim

L

Tablo 6, Farkli agirli§a sahip hisse senedi yatirimina olanak verildigi ve agiga satis (short-
selling) isleminin olanaksiz oldugu durumda portféye yatirimi yapilan hisse senetlerinin
agirlikli ortalamalari i¢in belirli bir sinirlamanin oldugunu gostermektedir. Sinirlama her bir
hisse senedine yapilan yatirrmin w; > 0 (i=1,2,3,...,30) olmas1 gerektigini bdylece agiga
satisa izin verilmedigini gostermektedir (Figiir 2). Boylece Varyans-Kovaryans matrisini

2 Coziicii (Solver) fonksiyonunun gerceklestirdigi hesaplamalarin iyi anlagilabilmesi i¢in bundan sonraki satirlari
Figiir 1 ve Tablo 5’le birlikte takip etmekte yarar vardir.

3 Bu islemi yaparken portfoyii olusturan agirlikli yatirim oranlarinin hem siitunda hemde satirda birbirleriyle baglantili
olmasi gerekmektedir. Ornegin B5 hiicresindeki agirhigin C4 hiicresine esit olmasi igin B5 hiicresine =C4 yazilmalidir.
Bu islem Tablo 4, 5 ve 6 i¢in yapilmalidir.

* Coziici Parametrelerinin kullanim hakkinda genis bilgi i¢in Ek 3’e bakiniz.



olustururken yatim icin segilen IMKB Ulusal-30 hisselerinin portfoy icindeki
agirliklarinda bir sinirlama w; > 0 s6z konusudur. Bu tiir bir yatirnmda beklenen getirinin
maksimum, riskin ise minimum olmas1 beklenir.

Calismada segilen agiga satiga izin vermeyen portfoylin riski, esit agirlikli yatirim yapilan
portféyiin riski ile esit ﬁ)lacak sekilde bulunmustur. Hesaplamalar Excel’in Coziici
fonksiyonu ile yapilmistir™ (Figiir 2). Coziicli fonksiyonu kullanilirken, portfdyiin riskinin
(varyansinin) minimize edilmesi beklenmektedir. Bunun icin yapilmasi gereken,
(Coziici’niin i¢inde bulunan hedef hiicreyi portfoyiin varyansi olarak se¢mek, portfoye
yatirimi yapilan hisse senetlerinin agirlikli ortalamalarinin toplamini 1’e esitlemek, ve
beklenen getirimizin ne olacagim1 se¢memiz gerekmektedir. Biitiin bunlara ek olarak
portféyii olusturan hisse senetlerinin agirliklar1t w; > 0, Coziicli’ye smirlama (constraint)
olarak girilecektir. Secilen beklenen getirinin olusturacag risk, Coziicii tarafindan, getiriye
gore minimum varyans olusturacak sekilde hesaplanmaktadir. Buna gore Coziiciiye girilen
farkli getiriler, farkli varyans verecektir. Varyanst minimuma indirmek ve bunu sadece
Coziicli’'nilin segecegi birkag hisse senedi ile yapmak, portfdyiin varyansini biiyiiten hisse
senetlerini portfdyden ¢ikarmak bu asamadaki en 6nemli islemdir. Esit agirlikli portfoy igin
bulunan varyansin giinliik olarak 0,0011 oldugu gbéz onilinde bulundurulursa, acgiga satis
isleminin mevcut olmadig1 bir durumda portfoyiin gilinlik varyansininda en az 0,0011°e
(standard sapmasinin %51,75’e) esit olmas1 beklenebilir. Farkli agirliga sahip aciga satis
olanagi olmayan mevcut portfoylin Coziicii yardimiyla olusturulmas: sonucunda giinliik
varyanst 0,0011 ve yillik standard sapmas1 %51,75 olan bir portfoy olusturulmus ve boyle
bir riske sahip portfoyiin beklenen giinliik getirisi 0,0108, yillik getirisi %254,54 olarak
bulunmugtur (Tablo 8). Yillik %254,54 getiri saglamas1 beklenen portfoyili olusturan hisse
senetleri; Alarko Holding w;=%10,19, Dogan Holding w,=%22,33, Eregli Demir Celik
w3=%7,43, Netas w;=%18,08, Petrol Ofisi ws=%7,33, Tansas w¢=%34,64 olarak Coziicii
tarafindan secilmistir. A¢iga satis olanagi olmayan portfoyii olusturan hisselerin toplam
sayist altr’dir. Buna gére IMKB Ulusal-30 Endeksi’ne yapilan bir portfoy yatirmminin
sinirlar1 agiga satigin miimkiin olmadig1 durumlarda yukaridaki agirliklarla olacaktir.

Figiir 2
Cozucu Parametrelen
Hedef Hicre:  $E$38 5] Chz
Esicir CEngivak  © ENKEGHE C pefer [0 Kapat |
Degisecek Hicreler:
$B$5:$B$34 =7 | Tahrnir Et |
Kisitlamalar Seceneklsr !
$B$32>=0 = Ekle
$B$33==0 —l
tB$34==0 Diedistir |
tB$35=1 Timiini Sifirla l
$E$40=0.0108 _:J il I
Yardim I

> Coziicii (Solver) fonksiyonunun gerceklestirdigi hesaplamalarin iyi anlagilabilmesi igin bundan sonraki satirlart
Figiir 2 ve Tablo 6 ile birlikte takip etmekte yarar vardir.



Sonug

Bu calismanin amag1 portfdy ¢esitlendirmesinin ve optimizasyonun Istanbul Menkul
Kiymetler Borsasi’nda ¢alisabilirligini test etmek, IMKB Ulusal-30 Endeksi’ne gére olusturulan
optimal portfdyiin IMKB Ulusal-100, IMKB Ulusal-30 endekslerine ve esit agirlikli portfoye gore
karsilagtirmasini yapmaktir. Cesitlendirilmis portféyler yatirimin riskini en aza indirmeye yararken,
karsiliginda yiiksek getiri saglamaya c¢alisirlar. Burada amacg portfdy olustururken en iyi
cesitlendirmeyi yapabilmektir. lyi ¢esitlendirme ise Markowitz’in Modern Portfdy Teoremi ve etkin
sinirdaki optimal portfoyiin se¢imiyle olacaktir™y Bu ¢alismanin sonucunda optimize edilmis etkin
portféyiin kurulduguna inanilmaktadir. Bunu test etmek i¢in Coziicii yardimiyla olusturulan
portfdylerden aciga satis olanagi olmayan portfdy, yatirim portfoyii olarak se¢ilmistir. Portfoyiin
icerigi Coziicii tarafindan bulunan hisse senetleri ve bunlarin agirliklaridir. Buna gore portfoy
Alarko Holding w1=%10,19, Dogan Holding w,=%22,33, Eregli Demir Celik w3=%7,43, Netas
w4=%18,08, Petrol Ofisi ws=%7,33, Tansas ws=%34,64 olarak belirlenmistir. Yatirim siiresi ise
04/01/2000 —22/12/2000 (246 Giin) tarihleri ile sinirlt tutulmustur. Bir yillik yatirirmin sonucunda
ortaya ¢ikan getiri oran1 IMKB Ulusal-100 Endeksi, IMKB Ulusal-30 Endeksi, IMKB Ulusal-30
Endeksi’ndeki hisselerle olusturulan esit agirlikli portfoylin sonuglariyla karsilagtirilmigtir.

04/01/2000 - 22/12/2000 tarihleri arasindaki getiri oranlar

Yatirinm Araglan Getiri Standard Sapma
IMKB Ulusal-100 Endeksi -45,10% 58.53%
IMKB Ulusal-30 Endeksi -45,55% 60.12%
Esit agirlikli portfoy (Her hisse senedi icin w = %3.3) -34,16% 74.25%
Yatirim icin secilen portfoy -16,44% 60.78%

2000 yil1 istanbul Menkul Kiymetler Borsast i¢in kétii bir y1l olmus ve borsa endeks bazinda
yil1 zararla kapatmistir. Hisse senetlerinde kaybin yasandigi yil yapilan bu yatirim getiri yerine
gotiirliyle sonuglanmistir. Optimizasyon getirinin oldugu durumlarda ¢alisacag: gibi gétiiriiniin yani
kaybin oldugu durumlarda da calisacaktir. Buna gore, IMKB Ulusal-30 endeksinden segilen farkli
agirliklara sahip altt hisse senedinin kaybi (-16,44%), diger yatirim araclarmin kayiplarindan
(IMKB Ulusal-100 Endeksi —45,10%, IMKB Ulusal-30 Endeksi —45,55%, Esit agirlikli portfdy
yatirimi —34,16%) daha az gerceklesmistir (Tablo 7).

Sonugta, Markowitz’in Modern Portfosy Teoremi ve Optimizasyon, istanbul Menkul
Kiymetler Borsasindaki hisse senetlerine yapilacak yatirimlarda portfoy olusturmak igin secilen
hisseler i¢in kullanilabilecek en iyi yontemdir. Bdylece hem bireysel yatirimcilar, hem de kurumsal
yatirimcilar optimize edilmis portféylerini olusturduklarinda yiiksek getiri saglamis olacaklardir.

8 Coziiciiye girilen beklenen getiri oranlari ile ¢oziicii tarafindan bulunan varyanslar etkin sinir egrisini olusturur.
Aciga satis imkani olmayan durumda farkli getiri olasiliklariyla olugturulan etkin sinir egrisi Tablo 8’de gosterilmistir.
Minimum varyans portfdyii ve IMKB Ulusal-30 endeksinin 1999 yili varyansina esit varyansla olusturulan portfoyler
ve bu portfoylerin 2000 y1l1 getirileri Tablo 9°da ek bilgi olarak verilmistir.



TABLO 1

IMKB Ulusal-30 Endeksi Hisse Senetleri 04/01/1999 - 28/12/1999

Standard Sapma

Ortalama Getiri

Standard Sapma

Ortalama Getiri

Gunluk Gunluk Yillik Yillik
AKBANK 0.0467692779 0.0079795897 71.70% 187.52%
AKCANSA 0.0425655576 0.0072517952 65.25% 170.42%
AKSIGORTA 0.0435959705 0.0090619964 66.83% 212.96%
ALARKO HOLDING 0.0434721809 0.0103146949 66.64% 242.40%
ALCATEL TELETAS 0.0474925587 0.0103050014 72.80% 242.17%
ARCELIK 0.0497308657 0.0091204642 76.24% 214.33%
BAGFAS 0.0463134122 0.0045067208 71.00% 105.91%
DOGAN HOLDING 0.0492017315 0.0114841627 75.42% 269.88%
DOGAN YAYIN HOL. 0.0538294560 0.0103622909 82.52% 243.51%
EFES SINAI YATIRIM 0.0488574951 0.0061705221 74.90% 145.01%
ENKA HOLDING 0.0430899262 0.0091873143 66.06% 215.90%
EREGLI DEMIR CELIK. 0.0470291964 0.0102904355 72.09% 241.83%
FORD OTOSAN 0.0529067457 0.0099892668 81.10% 234.75%
GARANTI BANKASI 0.0487104832 0.0081395204 74.67% 191.28%
HURRIYET 0.0499911550 0.0072488081 76.63% 170.35%
IHLAS HOLDING 0.0445834103 0.0085934412 68.35% 201.95%
iS BANKASI C 0.0463353797 0.0092380278 71.03% 217.09%
KOC HOLDING 0.0461561746 0.0094490617 70.76% 222.05%
MIGROS 0.0346772418 0.0051742043 53.16% 121.59%
NETAS 0.0546993472 0.0118374989 83.85% 278.18%
PETKIM 0.0499302419 0.0087624424 76.54% 205.92%
PETROL OFISi 0.0652710804 0.0112591486 100.06% 264.59%
SABANCI HOLDING 0.0432133132 0.0085983577 66.24% 202.06%
SISECAM 0.0507021531 0.0089612611 77.72% 210.59%
TANSAS 0.0409216554 0.0100636850 62.73% 236.50%
TOFAS OTO FABRIKASI 0.0546797597 0.0090371165 83.82% 212.37%
TUPRAS 0.0418646871 0.0069855787 64.18% 164.16%
TURK HAVA YOLLARI 0.0457047137 0.0080197304 70.06% 188.46%
VESTEL 0.0476934322 0.0077494822 73.11% 182.11%
YAP| KREDI BANKASI 0.0515548060 0.0098068124 79.03% 230.46%




TABLO 2
KORELASYON KATSAYILARI

AKBNK
AKCNS
AKGRT
ALARK
ALCTL
ARCLK
BAGFS
DOHOL
DYHOL
EFES
ENKA
EREGL
FROTO
GARAN
HURGZ
IHLAS
ISCTR
KCHOL
MIGRS
NETAS
PETKM
PTOFS
SAHOL
SISE
TNSAS
TOFAS
TUPRS
THYAO
VESTL
YKBNK

1
0.500
0.580
0.569
0.616
0.543
0.541
0.587
0.514
0.659
0.618
0.524
0.434
0.714
0.531
0.442
0.771
0.612

0.57
0.539
0.598
0.401

0.73
0.479
0.345
0.519
0.557
0.579
0.562
0.735

0.500
1
0.4247
0.4963
0.4731
0.3593
0.444
0.4838
0.3905
0.4245
0.4528
0.4525
0.3985
0.4684
0.3857
0.3184
0.4156
0.4175
0.5298
0.4023
0.405
0.3041
0.4543
0.4565
0.3493
0.3071
0.4544
0.4609
0.3437
0.4787

0.580
0.4247
1
0.5791
0.5041
0.4738
0.5653
0.5786
0.4945
0.5706
0.6151
0.5478
0.4037
0.495
0.4819
0.449
0.5493
0.5479
0.4722
0.3968
0.5467
0.388
0.6637
0.3949
0.3519
0.4382
0.5377
0.5293
0.5713
0.537

0.5692
0.4963
0.5791
1
0.5317
0.4401
0.548
0.5844
0.5956
0.6012
0.6675
0.5209
0.4392
0.507
0.5109
0.469
0.4762
0.5639
0.5292
0.4507
0.509
0.4669
0.6156
0.478
0.3212
0.4635
0.5348
0.5448
0.5579
0.496

AKBNK AKCNS AKGRT ALARK ALCTL

0.616
0.473
0.504
0.532
1

0.51
0.531
0.525
0.48
0.605
0.585
0.493
0.542
0.594
0.475
0.441
0.574
0.534
0.543
0.734
0.538
0.361
0.591
0.497
0.397
0.645
0.486
0.526
0.511
0.588

ARCLK
0.5434
0.3593
0.4738
0.4401
0.5097
’
0.4469
0.4929
0.4347
0.5077
0.4547
0.4742
0.274
0.4857
0.3541
0.4127
0.4808
0.557
0.4191
0.4468
0.4148
0.2723
0.5172
0.4143
0.2049
0.4446
0.4514
0.4264
0.5208
0.5563

BAGFS DOHOL DYHOL
0.5408 0.5867 0.5136
0.444 0.4838 0.3905
0.5653 0.5786 0.4945
0.548 0.5844 0.5956
0.5309 0.5253 0.4797
0.4469 0.4929 0.4347

1 0.4956 0.4674
0.4956 1 0.7075
0.4674 0.7075 1
0.576 0.5503 0.5749
0.5348 0.607 0.6014
0.421 0.5547 0.516
0.5388 0.4079 0.4869
0.4527 0.5608 0.4946
0.4842 0.4756 0.5432
0.4737 0.5405 0.5149
0.4783 0.582 0.5345
0.4868 0.6239 0.5154
0.5057 0.5335 0.4538
0.4659 0.3801 0.364
0.4827 0.544 0.4901
0.3158 0.3385 0.3242
0.5781 0.6915 0.5649
0.4723 0.4885 0.4912
0.3988 0.3055 0.3349
0.4994 0.4788 0.5276
0.4643 0.5614 0.5072
0.4598 0.5409 0.5013
0.5056 0.4991 0.5531
0.4155 0.5178 0.4615

EFES ENKA

0.659
0.425
0.571
0.601
0.605
0.508
0.576
0.55
0.575
1
0.668
0.589
0.496
0.53
0.523
0.492
0.576
0.584
0.486
0.54
0.548
0.484
0.645
0.528
0.331
0.538
0.568
0.594
0.575
0.558

0.618
0.453
0.615
0.668
0.585
0.455
0.535
0.607
0.601
0.668
1
0.603
0.499
0.556
0.59
0.495
0.621
0.57
0.515
0.517
0.548
0.463
0.648
0.468
0.384
0.559
0.554
0.552
0.595
0.529

EREGL
0.56237
0.4525
0.5478
0.5209
0.4927
0.4742
0.421
0.5547
0.516
0.5895
0.6033
1
0.3599
0.4728
0.3902
0.3482
0.5231
0.5483
0.4642
0.377
0.5732
0.355
0.6423
0.4936
0.3312
0.4784
0.6162
0.5942
0.4592
0.46

FROTO
0.4336
0.3985
0.4037
0.4392
0.5423

0.274
0.5388
0.4079
0.4869
0.4958
0.4985
0.3599

0.4223
0.4608
0.3803
0.4946
0.4007
0.4004
0.5237
0.4438
0.3759
0.4869
0.3228
0.3889
0.5355
0.4724
0.4374
0.3781
0.3444

GARAN
0.7137
0.4684

0.495

0.507
0.5943
0.4857
0.4527
0.5608
0.4946
0.5304
0.5559
0.4728
0.4223

0.43
0.3996
0.6808
0.5585
0.5172
0.4452
0.5051
0.3411

0.625
0.4269
0.3729
0.4726
0.5063

0.472
0.4994
0.6707

HURGZ
0.5305
0.3857
0.4819
0.5109
0.4754
0.3541
0.4842
0.4756
0.5432
0.5233
0.5899
0.3902
0.4608

0.43

0.371
0.4905
0.4786

0.393
0.4616
0.4221
0.4416
0.4847
0.3763
0.4026
0.5007
0.4568
0.4713
0.5433
0.4289

IHLAS
0.442
0.318
0.449
0.469
0.441
0.413
0.474
0.541
0.515
0.492
0.495
0.348

0.38
04
0.371

0.428
0.461
0.408
0.353
0.447
0.256
0.522
0.349
0.299
0.497
0.434

0.41
0.428
0.385

ISCTR
0.771
0.416
0.549
0.476
0.574
0.481
0.478
0.582
0.535
0.576
0.621
0.523
0.495
0.681
0.491
0.428

1
0.573
0.557

0.5
0.619
0.411
0.699
0.409
0.35
0.564
0.58
0.558
0.504
0.636

KCHOL
0.612
0.417
0.548
0.564
0.534
0.557
0.487
0.624
0.515
0.584

0.57
0.548
0.401
0.559
0.479
0.461
0.573

1
0.465
0.468
0.496
0.376
0.701

0.41
0.258
0.526
0.506
0.541
0.545
0.544

MIGRS
0.57
0.53

0.472
0.529
0.543
0.419
0.506
0.534
0.454
0.486
0.515
0.464

0.4
0.517
0.393
0.408
0.557
0.465

0.382
0.487

0.37
0.559
0.448
0.354

0.46
0.533
0.504
0.449
0.525

NETAS
0.5386
0.4023
0.3968
0.4507
0.734
0.4468
0.4659
0.3801
0.364
0.54
0.5166
0.377
0.5237
0.4452
0.4616
0.353
0.4997
0.4675
0.3818

0.4182
0.37
0.4944
0.3767
0.3281
0.6055
0.3639
0.4275
0.481
0.4842

PETKM PTOFS

0.5978
0.405
0.5467
0.509
0.5376
0.4148
0.4827
0.544
0.4901
0.548
0.5477
0.5732
0.4438
0.5051
0.4221
0.4471
0.6194
0.496
0.4871
0.4182
1
0.396
0.6557
0.3975
0.2595
0.4487
0.6695
0.6765
0.4467
0.5425

0.401
0.304
0.388
0.467
0.361
0.272
0.316
0.339
0.324
0.484
0.463
0.355
0.376
0.341
0.442
0.256
0.411
0.376
0.37
0.37
0.396
1
0.46
0.203
0.208
0.337
0.461
0.49
0.375
0.296

SAHOL
0.7297
0.4543
0.6637
0.6156
0.5908
0.5172
0.5781
0.6915
0.5649
0.6454
0.6481
0.6423
0.4869
0.625
0.4847
0.5224
0.6986
0.7007
0.5587
0.4944
0.6557
0.4596
1
0.4321
0.3798
0.5457
0.6338
0.6044
0.5803
0.6351

SISE
0.479
0.456
0.395
0.478
0.497
0.414
0.472
0.488
0.491
0.528
0.468
0.494
0.323
0.427
0.376
0.349
0.409
0.41
0.448
0.377
0.397
0.203
0.432
1
0.326
0.409
0.39
0.502
0.489
0.396

TNSAS
0.3447
0.3493
0.3519
0.3212
0.3969
0.2049
0.3988
0.3055
0.3349
0.3307
0.3839
0.3312
0.3889
0.3729
0.4026
0.2993
0.35
0.2585
0.3537
0.3281
0.2595
0.2079
0.3798
0.3259
1
0.4035
0.3188
0.3376
0.3381
0.3462

TOFAS
0.519
0.307
0.438
0.464
0.645
0.445
0.499
0.479
0.528
0.538
0.559
0.478
0.535
0.473
0.501
0.497
0.564
0.526

0.46
0.605
0.449
0.337
0.546
0.409
0.403

0.451
0.456
0.447
0.448

TUPRS
0.5566
0.4544
0.5377
0.5348
0.4856
0.4514
0.4643
0.5614
0.5072
0.5679
0.5538
0.6162
0.4724
0.5063
0.4568
0.434
0.5802
0.5062
0.5333
0.3639
0.6695
0.4607
0.6338
0.3899
0.3188
0.451
1
0.6536
0.425
0.4913

THYAO
0.579
0.461
0.529
0.545
0.526
0.426

0.46
0.541
0.501
0.594
0.552
0.594
0.437
0.472
0.471

0.41
0.558
0.541
0.504
0.427
0.676

0.49
0.604
0.502
0.338
0.456
0.654

1
0.521
0.486

VESTL YKBNK
0.562 0.7353
0.344 0.4787
0.571  0.537
0.558 0.496
0.511 0.5876
0.521 0.5563
0.506 0.4155
0.499 0.5178
0.553 0.4615
0.575 0.5584
0.595 0.5291
0459  0.46
0.378 0.3444
0.499 0.6707
0.543 0.4289
0.428 0.3846
0.504 0.636
0.545 0.5436
0.449 0.5248
0.481 0.4842
0.447 0.5425
0.375 0.296
0.58 0.6351
0.489 0.3962
0.338 0.3462
0.447 0.4477
0.425 0.4913
0.521 0.4857

1 0.5253

0.525 1



TABLO3

KOVARYANS MATRISI
AKBNK AKCNS AKGRT ALARK ALCTL ARCIK BAGFS DOHOL DYHOL EFES ENKA EREGL FROTO GARANHURGZ IHLAS

AKBNK
AKCNE
AKGRT
ALARK
ALCTL
ARCLK
BAGFS
DOHOL
DYHOL
EFES
ENKA
EREGL
FROTQ
GARAN
HURGZ
IHLAS
ISCTR
KCHOL
MIGRS
NETAS
PETKM
PTOFS
SAHOL

0.0022
0.0010
0.0012
0.0012
0.0014
0.0013
0.0012
0.0014
0.0013
0.0015
0.0012
0.0012
0.0011
0.0016
0.0012
0.0009
0.0017
0.0013
0.0009
0.0014
0.0014
0.0012
0.0015
0.0011
0.0007
0.0013
0.0011
0.0012
0.0013
0.0018

0.0010
0.0018
0.0008
0.0009
0.0010
0.0008
0.0009
0.0010
0.0009
0.0009
0.0008
0.0009
0.0009
0.0010
0.0008
0.0006
0.0008
0.0008
0.0008
0.0009
0.0009
0.0008
0.0008
0.0010
0.0006
0.0007
0.0008
0.0009
0.0007
0.0011

0.0012
0.0008
0.0019
0.0011
0.0010
0.0010
0.0011
0.0012
0.0012
0.0012
0.0012
0.0011
0.0009
0.0011
0.0011
0.0009
0.0011
0.0011
0.0007
0.0009
0.0012
0.0011
0.0013
0.0009
0.0006
0.0010
0.0010
0.0011
0.0012
0.0012

0.0012
0.0009
0.0011
0.0019
0.0011
0.0010
0.0011
0.0013
0.0014
0.0013
0.0013
0.0011
0.0010
0.0011
0.0011
0.0009
0.0010
0.0011
0.0008
0.0011
0.0011
0.0013
0.0012
0.0011
0.0006
0.0011
0.0010
0.0011
0.0012
0.0011

0.0014
0.0010
0.0010
0.0011
0.0023
0.0012
0.0012
0.0012
0.0012
0.0014
0.0012
0.0011
0.0014
0.0014
0.0011
0.0009
0.0013
0.0012
0.0009
0.0019
0.0013
0.0011
0.0012
0.0012
0.0008
0.0017
0.0010
0.0011
0.0012
0.0014

0.0013
0.0008
0.0010
0.0010
0.0012
0.0025
0.0010
0.0012
0.0012
0.0012
0.0010
0.0011
0.0007
0.0012
0.0009
0.0009
0.0011
0.0013
0.0007
0.0012
0.0010
0.0009
0.0011
0.0010
0.0004
0.0012
0.0009
0.0010
0.0012
0.0014

0.0012
0.0009
0.0011
0.0011
0.0012
0.0010
0.0021
0.0011
0.0012
0.0013
0.0011
0.0009
0.0013
0.0010
0.0011
0.0010
0.0010
0.0010
0.0008
0.0012
0.0011
0.0010
0.0012
0.0011
0.0008
0.0013
0.0009
0.0010
0.0011
0.0010

0.0014
0.0010
0.0012
0.0013
0.0012
0.0012
0.0011
0.0024
0.0019
0.0013
0.0013
0.0013
0.0011
0.0013
0.0012
0.0012
0.0013
0.0014
0.0009
0.0010
0.0013
0.0011
0.0015
0.0012
0.0006
0.0013
0.0012
0.0012
0.0012
0.0013

0.0013
0.0009
0.0012
0.0014
0.0012
0.0012
0.0012
0.0019
0.0029
0.0015
0.0014
0.0013
0.0014
0.0013
0.0015
0.0012
0.0013
0.0013
0.0008
0.0011
0.0013
0.0011
0.0013
0.0013
0.0007
0.0016
0.0011
0.0012
0.0014
0.0013

0.0015
0.0009
0.0012
0.0013
0.0014
0.0012
0.0013
0.0013
0.0015
0.0024
0.0014
0.0014
0.0013
0.0013
0.0013
0.0011
0.0013
0.0013
0.0008
0.0014
0.0013
0.0015
0.0014
0.0013
0.0007
0.0014
0.0012
0.0013
0.0013
0.0014

0.0012
0.0008
0.0012
0.0013
0.0012
0.0010
0.0011
0.0013
0.0014
0.0014
0.0019
0.0012
0.0011
0.0012
0.0013
0.0010
0.0012
0.0011
0.0008
0.0012
0.0012
0.0013
0.0012
0.0010
0.0007
0.0013
0.0010
0.0011
0.0012
0.0012

0.0012
0.0009
0.0011
0.0011
0.0011
0.0011
0.0009
0.0013
0.0013
0.0014
0.0012
0.0022
0.0009
0.0011
0.0009
0.0007
0.0011
0.0012
0.0008
0.0010
0.0013
0.0011
0.0013
0.0012
0.0006
0.0012
0.0012
0.0013
0.0010
0.0011

0.0011
0.0009
0.0009
0.0010
0.0014
0.0007
0.0013
0.0011
0.0014
0.0013
0.0011
0.0009
0.0028
0.0011
0.0012
0.0009
0.0012
0.0010
0.0007
0.0015
0.0012
0.0013
0.0011
0.0009
0.0008
0.0015
0.0010
0.0011
0.0010
0.0009

0.0016
0.0010
0.0011
0.0011
0.0014
0.0012
0.0010
0.0013
0.0013
0.0013
0.0012
0.0011
0.0011
0.0024
0.0010
0.0009
0.0015
0.0013
0.0009
0.0012
0.0012
0.0011
0.0013
0.0011
0.0007
0.0013
0.0010
0.0011
0.0012
0.0017

0.0012
0.0008
0.0011
0.0011
0.0011
0.0009
0.0011
0.0012
0.0015
0.0013
0.0013
0.0009
0.0012
0.0010
0.0025
0.0008
0.0011
0.0011
0.0007
0.0013
0.0011
0.0014
0.0010
0.0010
0.0008
0.0014
0.0010
0.0011
0.0013
0.0011

10

0.0009
0.0006
0.0009
0.0009
0.0009
0.0009
0.0010
0.0012
0.0012
0.0011
0.0010
0.0007
0.0009
0.0009
0.0008
0.0020
0.0009
0.0009
0.0006
0.0009
0.0010
0.0007
0.0010
0.0008
0.0005
0.0012
0.0008
0.0008
0.0009
0.0009

0.0017
0.0008
0.0011
0.0010
0.0013
0.0011
0.0010
0.0013
0.0013
0.0013
0.0012
0.0011
0.0012
0.0015
0.0011
0.0009
0.0021
0.0012
0.0009
0.0013
0.0014
0.0012
0.0014
0.0010
0.0007
0.0014
0.0011
0.0012
0.0011
0.0015

0.0013
0.0008
0.0011
0.0011
0.0012
0.0013
0.0010
0.0014
0.0013
0.0013
0.0011
0.0012
0.0010
0.0013
0.0011
0.0009
0.0012
0.0021
0.0007
0.0012
0.0011
0.0011
0.0014
0.0010
0.0005
0.0013
0.0010
0.0011
0.0012
0.0013

0.0009
0.0008
0.0007
0.0008
0.0009
0.0007
0.0008
0.0009
0.0008
0.0008
0.0008
0.0008
0.0007
0.0009
0.0007
0.0006
0.0009
0.0007
0.0012
0.0007
0.0008
0.0008
0.0008
0.0008
0.0005
0.0009
0.0008
0.0008
0.0007
0.0009

0.0014
0.0009
0.0009
0.0011
0.0019
0.0012
0.0012
0.0010
0.0011
0.0014
0.0012
0.0010
0.0015
0.0012
0.0013
0.0009
0.0013
0.0012
0.0007
0.0030
0.0011
0.0013
0.0012
0.0010
0.0007
0.0018
0.0008
0.0011
0.0013
0.0014

0.0014
0.0009
0.0012
0.0011
0.0013
0.0010
0.0011
0.0013
0.0013
0.0013
0.0012
0.0013
0.0012
0.0012
0.0011
0.0010
0.0014
0.0011
0.0008
0.0011
0.0025
0.0013
0.0014
0.0010
0.0005
0.0012
0.0014
0.0015
0.0011
0.0014

0.0012
0.0008
0.0011
0.0013
0.0011
0.0009
0.0010
0.0011
0.0011
0.0015
0.0013
0.0011
0.0013
0.0011
0.0014
0.0007
0.0012
0.0011
0.0008
0.0013
0.0013
0.0043
0.0013
0.0007
0.0006
0.0012
0.0013
0.0015
0.0012
0.0010

0.0015
0.0008
0.0013
0.0012
0.0012
0.0011
0.0012
0.0015
0.0013
0.0014
0.0012
0.0013
0.0011
0.0013
0.0010
0.0010
0.0014
0.0014
0.0008
0.0012
0.0014
0.0013
0.0019
0.0009
0.0007
0.0013
0.0011
0.0012
0.0012
0.0014

0.0011
0.0010
0.0009
0.0011
0.0012
0.0010
0.0011
0.0012
0.0013
0.0013
0.0010
0.0012
0.0009
0.0011
0.0010
0.0008
0.0010
0.0010
0.0008
0.0010
0.0010
0.0007
0.0009
0.0026
0.0007
0.0011
0.0008
0.0012
0.0012
0.0010

0.0007
0.0006
0.0006
0.0006
0.0008
0.0004
0.0008
0.0006
0.0007
0.0007
0.0007
0.0006
0.0008
0.0007
0.0008
0.0005
0.0007
0.0005
0.0005
0.0007
0.0005
0.0006
0.0007
0.0007
0.0017
0.0009
0.0005
0.0006
0.0007
0.0007

0.0013
0.0007
0.0010
0.0011
0.0017
0.0012
0.0013
0.0013
0.0016
0.0014
0.0013
0.0012
0.0015
0.0013
0.0014
0.0012
0.0014
0.0013
0.0009
0.0018
0.0012
0.0012
0.0013
0.0011
0.0009
0.0030
0.0010
0.0011
0.0012
0.0013

0.0011
0.0008
0.0010
0.0010
0.0010
0.0009
0.0009
0.0012
0.0011
0.0012
0.0010
0.0012
0.0010
0.0010
0.0010
0.0008
0.0011
0.0010
0.0008
0.0008
0.0014
0.0013
0.0011
0.0008
0.0005
0.0010
0.0018
0.0013
0.0008
0.0011

0.0012
0.0009
0.0011
0.0011
0.0011
0.0010
0.0010
0.0012
0.0012
0.0013
0.0011
0.0013
0.0011
0.0011
0.0011
0.0008
0.0012
0.0011
0.0008
0.0011
0.0015
0.0015
0.0012
0.0012
0.0006
0.0011
0.0013
0.0021
0.0011
0.0011

0.0013
0.0007
0.0012
0.0012
0.0012
0.0012
0.0011
0.0012
0.0014
0.0013
0.0012
0.0010
0.0010
0.0012
0.0013
0.0009
0.0011
0.0012
0.0007
0.0013
0.0011
0.0012
0.0012
0.0012
0.0007
0.0012
0.0008
0.0011
0.0023
0.0013

ISCTR KCHOL MGRS NETAS PETKM PTOFS SAHOL SISE  TNSAS TOFAS TUPRS THYAO VESTL YKBNK

0.0018
0.0011
0.0012
0.0011
0.0014
0.0014
0.0010
0.0013
0.0013
0.0014
0.0012
0.0011
0.0009
0.0017
0.0011
0.0009
0.0015
0.0013
0.0009
0.0014
0.0014
0.0010
0.0014
0.0010
0.0007
0.0013
0.0011
0.0011
0.0013
0.0027



D

E

F

G

H

K

L

M

N )

2 ESIT AGIRLIKLI YATIRIM YAPILAN PORTFOYUN KOVARYANS MATRISI VE YATIRIMIN RiSKi VE GETIRISI
AKBNK AKCNS AKGRT ALARK ALCTL ARCLK BAGFS DOHOL DYHOL EFES ENKA EREGL FROTO GARAN HURGZ IHLAS

A B C
1 TABLO4
3

4 weighte  0.03
5 003 24606
6 003 1.1E06
7  0.03 1.3E-06
8 003 13606
9 0.03 15606
10 0.03 14E06
11 0.03 1.3E06
12 0.03 15606
13 0.03 14E-06
14 0.03 1.7E:06
15  0.03 14E06
16 0.03 1.3E06
17  0.03 1.2E:06
18 0.03 18606
19 0.03 14E06
20 003 1E06
21 0.03 1.9E-06
22 0.03 1.5E-06
23 003 1E06
24 0.03 1.5E-06
25 0.03 16E-06
26 0.03 14E-06
27 0.03 16E-06
28 0.03 1.3E06
29 0.03 7.3E07
30 0.03 15606
31 0.03 1.2E06
32 0.03 14E-06
33  0.03 14E06
34 003 2606
35 1 43E0s
36

37

38 Portféy Varyansi

0.03
1E-06
2E-06
9E-07
1E-06
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
1E-06
9E-07
7E-07
9E-07
9E-07
9E-07
1E-06
1E-06
9E-07
9E-07
1E-06
TE-07
8E-07
9E-07
1E-06
8E-07
1E-06
3E-05

39 Portfy Std. Sapmasi
40 Portfdy Getirisi

0.03
1.3E-06
8.8E-07
2.1E-06
1.2E-06
1.2E-06
1.1E-06
1.3E-06
1.4E-06
1.3E-06
1.4E-06
1.3E-06
1.2E-06

1E-06
1.2E-06
1.2E-06
9.7E-07
1.2E-06
1.2E-06
7.9E-07
1.1E-06
1.3E-06
1.2E-06
1.4E-06
9.7E-07

TE-07
1.2E-06
1.1E-06
1.2E-06
1.3E-06
1.3E-06
3.6E-05

Gunlik
0.0011
0.0338
0.0088

0.03
1.3E-06

1E-06
1.2E-06
2.1E-06
1.2E-06
1.1E-06
1.2E-06
1.4E-06
1.5E-06
1.4E-06
1.4E-06
1.2E-06
1.1E-06
1.2E-06
1.2E-06

1E-06
1.1E-06
1.3E-06
8.9E-07
1.2E-06
1.2E-06
1.5E-06
1.3E-06
1.2E-06
6.3E-07
1.2E-06
1.1E-06
1.2E-06
1.3E-06
1.2E-06
3.7E-05

0.03
2E-06
1E-06
1E-06
1E-06
3E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
2E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
9E-07
2E-06
1E-06
1E-06
1E-06
2E-06
4E-05

0.03
1.4E-06
8.5E-07
1.1E-06
1.1E-06
1.3E-06
2.7E-06
1.1E-06
1.3E-06
1.3E-06
1.4E-06
1.1E-06
1.2E-06

8E-07
1.3E-06
9.8E-07

1E-06
1.2E-06
1.4E-06

8E-07
1.4E-06
1.1E-06
9.8E-07
1.2E-06
1.2E-06
4.6E-07
1.3E-06

1E-06
1.1E-06
1.4E-06
1.6E-06
3.6E-05

0.03
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
1E-06
4E-05

0.03
1.5E-06
1.1E-06
1.4E-06
1.4E-06
1.4E-06
1.3E-06
1.3E-06
2.7E-06
2.1E-06
1.5E-06
1.4E-06
1.4E-06
1.2E-06
1.5E-06
1.3E-06
1.3E-06
1.5E-06
1.6E-06

1E-06
1.1E-06
1.5E-06
1.2E-06
1.6E-06
1.4E-06
6.8E-07
1.4E-06
1.3E-06
1.4E-06
1.3E-06
1.5E-06
4.2E-05

0.03
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
2E-06
3E-06
2E-06
2E-06
1E-06
2E-06
1E-06
2E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
2E-06
1E-06
1E-06
2E-06
1E-06
4E-05

0.03
2E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
2E-06
3E-06
2E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
2E-06
1E-06
2E-06
2E-06
1E-06
TE-07
2E-06
1E-06
1E-06
1E-06
2E-06
4E-05

0.03
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
2E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
1E-06
4E-05

0.03 0.03
1.3E-06 1.2E-06

1E-06 1E-06
12E-06 1E-06
1.2E-06 1.1E-06
1.2E-06 1.5E-06
12E-06 8E-07

1E-06 1.5E-06
1.4E-06 1.2E-06
1.5E-06 1.5E-06
1.5E-06 1.4E-06
1.4E-06 1.3E-06
2.5E-06 9.9E-07
9.9E-07 3.1E-06
1.2E-06 1.2E-06

1E-06 1.4E-06
8.1E-07 1E-06
1.3E-06 1.3E-06
1.3E-06 1.1E-06
8.4E-07 82E-07
1.1E-06 1.7E-06
1.5E-06 1.3E-06
1.2E-06 1.4E-06
1.5E-06 1.2E-06
1.3E-06 9.6E-07
71E-07 9.4E-07
1.4E-06 1.7E-06
1.3E-06 1.2E-06
1.4E-06 1.2E-06
1.1E-06 1.1E-06
12E-06 1E-06
3.8E-05 3.8E-05

P

0.03
1.8E-06
1.1E-06
1.2E-06
1.2E-06
1.5E-06
1.3E-06
1.1E-06
1.5E-06
1.4E-06
1.4E-06
1.3E-06
1.2E-06
1.2E-06
2.6E-06
1.2E-06
9.6E-07
1.7E-06
1.4E-06
9.7E-07
1.3E-06
1.4E-06
1.2E-06
1.5E-06
1.2E-06
8.3E-07
1.4E-06
1.1E-06
1.2E-06
1.3E-06
1.9-06

4E-05

Q

0.03
1.4E-06
9.1E-07
1.2E-06
1.2E-06
1.3E-06
9.8E-07
1.2E-06
1.3E-06
1.6E-06
1.4E-06
1.4E-06

1E-06
1.4E-06
1.2E-06
2.8E-06
9.2E-07
1.3E-06
1.2E-06
7.6E-07
1.4E-06
1.2E-06
1.6E-06
1.2E-06
1.1E-06
9.2E-07
1.5E-06
1.1E-06
1.2E-06
1.4E-06
1.2E-06
3.8E-05

11

R

0.03
1E-06
TE-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
1E-06
1E-06
9E-07
2E-06
1E-06
1E-06
TE-07
1E-06
1E-06
8E-07
1E-06
9E-07
6E-07
1E-06
9E-07
9E-07
1E-06
1E-06
3E-05

S

T

u

\Y

ISCTR KCHOL MIGRS NETAS

0.03
2E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
2E-06
1E-06
2E-06
1E-06
TE-07
2E-06
1E-06
1E-06
1E-06
2E-06
4E-05

0.03
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
8E-07
1E-06
1E-06
1E-06
2E-06
1E-06
5E-07
1E-06
1E-06
1E-06
1E-06
1E-06
4E-05

0.03
1E-06
9E-07
8E-07
9E-07
1E-06
8E-07
9E-07
1E-06
9E-07
9E-07
9E-07
8E-07
8E-07
1E-06
8E-07
TE-07
1E-06
8E-07
1E-06
8E-07
9E-07
9E-07
9E-07
9E-07
6E-07
1E-06
9E-07
9E-07
8E-07
1E-06
3E-05

0.03
2E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
3E-06
1E-06
1E-06
1E-06
1E-06
8E-07
2E-06
9E-07
1E-06
1E-06
2E-06
4E-05

w

X

Y

Z A AB AC AD AE AF

PETKM PTOFS SAHOL SISE TNSAS TOFAS TUPRS THYAO VESTL YKBNK

0.03
1.6E-06
9.6E-07
1.3E-06
1.2E-06
1.4E-06
1.1E-06
1.2E-06
1.5E-06
1.5E-06
1.5E-06
1.3E-06
1.5E-06
1.3E-06
1.4E-06
1.2E-06
1.1E-06
1.6E-06
1.3E-06
9.4E-07
1.3E-06
2.8E-06
1.4E-06
1.6E-06
1.1E-06
5.9E-07
1.4E-06
1.6E-06
1.7E-06
1.2E-06
1.6E-06
4.1E-05

0.03
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
2E-06
8E-07
1E-06
1E-06
9E-07
1E-06
1E-06
5E-06
1E-06
TE-07
6E-07
1E-06
1E-06
2E-06
1E-06
1E-06
4E-05

0.03
1.6E-06
9.3E-07
1.4E-06
1.3E-06
1.3E-06
1.2E-06
1.3E-06
1.6E-06
1.5E-06
1.5E-06
1.3E-06
1.5E-06
1.2E-06
1.5E-06
1.2E-06
1.1E-06
1.6E-06
1.6E-06
9.3E-07
1.3E-06
1.6E-06
1.4E-06
2.1E-06
1.1E-06
7.5E-07
1.4E-06
1.3E-06
1.3E-06
1.3E-06
1.6E-06
4.1E-05

0.03
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
9E-07
1E-06
1E-06
TE-07
1E-06
3E-06
8E-07
1E-06
9E-07
1E-06
1E-06
1E-06
4E-05

0.03
TE-07
TE-07
TE-07
6E-07
9E-07
5E-07
8E-07
TE-07
8E-07
TE-07
8E-07
TE-07
9E-07
8E-07
9E-07
6E-07
TE-07
5E-07
6E-07
8E-07
6E-07
6E-07
TE-07
8E-07
2E-06
1E-06
6E-07
TE-07
TE-07
8E-07
2E-05

0.03
1E-06
8E-07
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
2E-06
2E-06
1E-06
1E-06
2E-06
1E-06
2E-06
1E-06
2E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
3E-06
1E-06
1E-06
1E-06
1E-06
4E-05

0.03
1E-06
9E-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
9E-07
9E-07
2E-06
1E-06
1E-06
9E-07
6E-07
1E-06
2E-06
1E-06
9E-07
1E-06
3E-05

0.03
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
9E-07
1E-06
1E-06
9E-07
1E-06
2E-06
2E-06
1E-06
1E-06
TE-07
1E-06
1E-06
2E-06
1E-06
1E-06
4E-05

0.03
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
1E-06
TE-07
1E-06
9E-07
1E-06
3E-06
1E-06
4E-05

0.03
2E-06
1E-06
1E-06
1E-06
2E-06
2E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
1E-06
2E-06
1E-06
1E-06
2E-06
1E-06
1E-06
2E-06
2E-06
1E-06
2E-06
1E-06
8E-07
1E-06
1E-06
1E-06
1E-06
3E-06
4E-05



A B C D E F G H I J K L M N (0] P Q R S T U \ w
1 TABLOS

2 AGIGA SATIS iSLEMININ MEVCUT OLDUGU DURUM; PORTFOYUN KOVARYANS MATRISi VE YATIRIMIN RiSKi VE GETIRISi

3 AKBNK AKCNS AKGRT ALARK ALCTL ARCLK BAGFS DOHOL DYHOL EFES ENKA EREGL FROTO GARAN HURGZ IHLAS ISCTR KCHOL MIGRS NETAS PETKM
4 weights -0.059 -0.02 0.1378 0.231 0.004 0.12 -0.256 0.1217 -0.036 029 0 0.176 0129 -0.1 -0.066 0.209 0.124 0.142 0.034 0.1771 0.042
-0.06 8E-06 1E-06 -9.6E-06 -2E-05 -4E-07 -9E-06 2E-05 -1E-05 3E-06 3E-05 -0 -1E-05 -8E-06 9.6E-06 4.8E-06 -1E-05 -1E-05 -1E-05 -2E-06 -1E-05 -3E-06
-0.02 1E-06 9E-07 -2.5E-06 -5E-06 -1E-07 -2E-06 5E-06 -3E-06 7E-07 6E-06 -0 -4E-06 -3E-06 2.2E-06 1.2E-06 -3E-06 -2E-06 -3E-06 -6E-07 -4E-06 -8E-07
0.14 -1E-05 -2E-06 3.6E-05 3E-05 6E-07 2E-05 -4E-05 2.1E-05 -6E-06 -5E-05 4E-07 3E-05 2E-05 -1E-05 -1E-05 3E-05 2E-05 2E-05 3E-06 2.3E-05 7E-06
0.23 -2E-05 -5E-06 3.5E-05 0.0001 1E-06 3E-05 -7E-05 3.5E-05 -1E-05 -9E-05 8E-07 4E-05 3E-05 -2E-05 -2E-05 4E-05 3E-05 4E-05 6E-06 44E-05 1E-05
9 0.00 -4E-07 -1E-07 6.3E-07 1E-06 4E-08 6E-07 -1E-06 6.5E-07 -2E-07 -2E-06 1E-08 8E-07 8E-07 -6E-07 -3E-07 8E-07 7E-07 7E-07 1E-07 1.5E-06 2E-07
10 0.12 -9E-06 -2E-06 1.7E-05 3E-05 6E-07 4E-05 -3E-05 1.8E-05 -5E-06 -4E-05 3E-07 2E-05 1E-05 -1E-05 -7E-06 2E-05 2E-05 2E-05 3E-06 2.6E-05 5E-06
11 -0.26 2E-05 5E-06 -4E-05 -7E-05 -1E-06 -3E-05 0.0001 -4E-05 1E-05 1E-04 -0 -4E-05 -4E-05 2.6E-05 1.9E-05 -5E-05 -3E-05 -4E-05 -7E-06 -5E-05 -1E-05
12 0.12 -1E-05 -3E-06 2.1E-05 4E-05 6E-07 2E-05 -4E-05 3.6E-05 -8E-06 -5E-05 4E-07 3E-05 2E-05 -2E-05 -9E-06 3E-05 2E-05 2E-05 4E-06 22E-05 7E-06
13 -0.04 3E-06 7E-07 -5.7E-06 -1E-05 -2E-07 -5E-06 1E-05 -8E-06 4E-06 2E-05 -0 -8E-06 -6E-06 4.6E-06 3.4E-06 -9E-06 -6E-06 -6E-06 -1E-06 -7E-06 -2E-06
14 -0.29 3E-05 6E-06 -4.9E-05 -9E-05 -2E-06 -4E-05 1E-04 -5E-05 2E-05 2E-04 -0 -7E-05 -5E-05 3.7E-05 2.5E-05 -7E-05 -5E-05 -5E-05 -8E-06 -7E-05 -2E-05
15 0.00 -2E-07 -5E-08 4.5E-07 8E-07 1E-08 3E-07 -8E-07 4.4E-07 -1E-07 -1E-06 1E-08 6E-07 4E-07 -3E-07 -2E-07 6E-07 4E-07 5E-07 7E-08 6.1E-07 1E-07
16 0.18 -1E-05 -4E-06 2.7E-05 4E-05 8E-07 2E-05 -4E-05 2.8E-05 -8E-06 -7E-05 6E-07 7E-05 2E-05 -2E-05 -1E-05 3E-05 2E-05 3E-05 5E-06 3E-05 1E-05
17 0.13 -8E-06 -3E-06 1.7E-05 3E-05 8E-07 1E-05 -4E-05 1.7E-05 -6E-06 -5E-05 4E-07 2E-05 5E-05 -1E-05 -1E-05 2E-05 2E-05 2E-05 3E-06 3.5E-05 6E-06
18 -0.10 1E-05 2E-06 -1.4E-05 -2E-05 -6E-07 -1E-05 3E-05 -2E-05 5E-06 4E-05 -0 -2E-05 -1E-05 24E-05 6.9E-06 -2E-05 -2E-05 -2E-05 -3E-06 -2E-05 -5E-06
19 -0.07 5E-06 1E-06 -9.5E-06 -2E-05 -3E-07 -7E-06 2E-05 -9E-06 3E-06 2E-05 -0 -1E-05 -1E-05 6.9E-06 1.1E-05 -1E-05 -9E-06 -1E-05 -2E-06 -1E-05 -3E-06
20 0.21 -1E-05 -3E-06 2.5E-05 4E-05 8E-07 2E-05 -5E-05 3E-05 -9E-06 -7E-05 6E-07 3E-05 2E-05 -2E-05 -1E-05 9E-05 2E-05 3E-05 4E-06 3.2E-05 9E-06
21 0.12 -1E-05 -2E-06 1.9E-05 3E-05 7E-07 2E-05 -3E-05 2E-05 -6E-06 -5E-05 4E-07 2E-05 2E-05 -2E-05 -9E-06 2E-05 3E-05 2E-05 4E-06 2.8E-05 7E-06
22 0.14 -1E-05 -3E-06 2.2E-05 4E-05 7E-07 2E-05 -4E-05 2.4E-05 -6E-06 -5E-05 5E-07 3E-05 2E-05 -2E-05 -1E-05 3E-05 2E-05 4E-05 4E-06 3E-05 7E-06
23 0.03 -2E-06 -6E-07 3.3E-06 6E-06 1E-07 3E-06 -7E-06 3.7E-06 -1E-06 -8E-06 7E-08 5E-06 3E-06 -3E-06 -2E-06 4E-06 4E-06 4E-06 1E-06 4.3E-06 1E-06
24 0.18 -1E-05 -4E-06 2.3E-05 4E-05 1E-06 3E-05 -5E-05 2.2E-05 -7E-06 -7E-05 6E-07 3E-05 3E-05 -2E-05 -1E-05 3E-05 3E-05 3E-05 4E-06 9.4E-05 8E-06
25 0.04 -3E-06 -8E-07 6.9E-06 1E-05 2E-07 5E-06 -1E-05 6.8E-06 -2E-06 -2E-05 1E-07 1E-05 6E-06 -5E-06 -3E-06 9E-06 7E-06 7E-06 1E-06 8.5E-06 4E-06
26 0.11 -8E-06 -2E-06 1.7E-05 3E-05 5E-07 1E-05 -3E-05 1.4E-05 -4E-06 -5E-05 4E-07 2E-05 2E-05 -1E-05 -1E-05 2E-05 2E-05 2E-05 3E-06 2.6E-05 6E-06
27 -0.18 2E-05 3E-06 -3.1E-05 -5E-05 -1E-06 -2E-05 5E-05 -3E-05 8E-06 7E-05 -0 -4E-05 -3E-05 24E-05 1.2E-05 4E-05 -3E-05 -4E-05 -5E-06 -4E-05 -1E-05
28 0.12 -8E-06 -3E-06 1.5E-05 3E-05 6E-07 2E-05 -3E-05 1.8E-05 -6E-06 -5E-05 3E-07 3E-05 1E-05 -1E-05 -8E-06 2E-05 1E-05 2E-05 3E-06 2.2E-05 5E-06
29 0.42 -2E-05 -6E-06 3.6E-05 5E-05 1E-06 2E-05 -8E-05 3.1E-05 -1E-05 -8E-05 8E-07 5E-05 5E-05 -3E-05 -2E-05 5E-05 3E-05 3E-05 7E-06 54E-05 9E-06
30 -0.15 1E-05 3E-06 -22E-05 -4E-05 -1E-06 -2E-05 5E-05 -2E-05 9E-06 6E-05 -0 -3E-05 -3E-05 1.9E-05 1.4E-05 4E-05 -3E-05 -3E-05 -5E-06 -5E-05 -8E-06
31 -0.04 3E-06 8E-07 -5.6E-06 -9E-06 -2E-07 -5E-06 1E-05 -6E-06 2E-06 1E-05 -0 -9E-06 -6E-06 4.3E-06 2.6E-06 -7E-06 -6E-06 -6E-06 -1E-06 -6E-06 -2E-06
32 -0.08 6E-06 2E-06 -1.2E-05 -2E-05 -4E-07 -1E-05 2E-05 -1E-05 4E-06 3E-05 -0 -2E-05 -1E-05 8.8E-06 5.9E-06 -1E-05 -1E-05 -1E-05 -2E-06 -2E-05 -5E-06
33 -0.05 4E-06 9E-07 -8.8E-06 -1E-05 -3E-07 -8E-06 2E-05 -8E-06 3E-06 2E-05 -0 -1E-05 -7E-06 6.3E-06 4.6E-06 -1E-05 -7E-06 -9E-06 -1E-06 -1E-05 -2E-06
34 0.05 -5E-06 -1E-06 8.1E-06 1E-05 3E-07 8E-06 -1E-05 7.8E-06 -2E-06 -2E-05 2E-07 1E-05 6E-06 -8E-06 -4E-06 9E-06 9E-06 OE-06 2E-06 1.2E-05 3E-06

0 N O

35 1 -5E-05 -2E-05 0.00012 0.0002 4E-06 0.0001 -0.0001 0.00012 -3E-05 -2E-04 2E-06 0.0002 0.0001 -8E-05 -5E-05 0.0002 0.0001 0.0001 2E-05 0.00018 3E-05
36

37 Giinlik

38 Portfdy Varyansi 0.0011

39 Portfdy Std. Sapmasi  0.0338

40 Portfdy Getirisi 0.0136

12

X

Y

Z AA AB AC AD AE AF

PTOFS SAHOL SISE TNSAS TOFAS TUPRS THYAO VESTL YKBNK

0.109
-8E-06
-2E-06
2E-05
3E-05
5E-07
1E-05
-3E-05
1E-05
-4E-06
-5E-05
4E-07
2E-05
2E-05
-1E-05
-1E-05
2E-05
2E-05
2E-05
3E-06
3E-05
6E-06
5E-05
-3E-05
9E-06
3E-05
-2E-05
-6E-06
-1E-05
-7E-06
5E-06

-0.181
2E-05
3E-06

-3E-05
-5E-05
-1E-06
-2E-05
5E-05
-3E-05
8E-06
7E-05
-6E-07
-4E-05
-3E-05
2E-05
1E-05
-4E-05
-3E-05
-4E-05
-5E-06
-4E-05
-1E-05
-3E-05
6E-05
-2E-05
-5E-05
4E-05
9E-06
2E-05
1E-05
-1E-05

0.0001 -0.0001

0.12
-0

-0
1E-05
3E-05
6E-07
2E-05
-0
2E-05
-0

-0
3E-07
3E-05
1E-056
-0

2E-05
1E-056
2E-05
3E-06
2E-05
5E-06
9E-06
-0
4E-05
3E-05
-0
-0
-0
-0
6E-06
1E-04

0.416
-2E-05
-6E-06
4E-05
5E-05
1E-06
2E-05
-8E-05
3E-05
-1E-05
-8E-05
8E-07
5E-05
5E-05
-3E-05
-2E-05
5E-05
3E-05
3E-05
7E-06
5E-05
9E-06
3E-05
-5E-05
3E-05
0.0003
-6E-05
-9E-06
-2E-05
-1E-05
1E-05
0.0004

-0.15
1E-05
3E-06
-2E-05
-4E-05
-1E-06
-2E-05
5E-05
-2E-05
9E-06
6E-05
-6E-07
-3E-05
-3E-05
2E-05
1E-05
-4E-05
-3E-05
-3E-05
-5E-06
-5E-05
-8E-06
-2E-05
4E-05
-2E-05
-6E-05
7E-05
7E-06
1E-05
1E-05
-1E-05
-1E-04

-0.04
3E-06
8E-07
-6E-06
-9E-06
-2E-07
-5E-06
1E-05
-6E-06
2E-06
1E-056
-1E-07
-9E-06
-6E-06
4E-06
3E-06
-7E-06
-6E-06
-6E-06
-1E-06
-6E-06
-2E-06
-6E-06
9E-06
-4E-06
-9E-06
7E-06
3E-06
4E-06
2E-06
-2E-06
-3E-05

-0.08
6E-06
2E-06
-1E-05
-2E-05
-4E-07
-1E-05
2E-05
-1E-05
4E-06
3E-05
-3E-07
-2E-05
-1E-05
9E-06
6E-06
-1E-05
-1E-05
-1E-05
-2E-06
-2E-05
-5E-06
-1E-05
2E-05
-1E-05
-2E-05
1E-05
4E-06
1E-056
5E-06
-5E-06
-7E-05

-0.05
4E-06
9E-07
-9E-06
-1E-05
-3E-07
-8E-06
2E-05
-8E-06
3E-06
2E-05
-2E-07
-1E-05
-7E-06
6E-06
5E-06
-1E-05
-7E-06
-9E-06
-1E-06
-1E-05
-2E-06
-7E-06
1E-05
-8E-06
-1E-05
1E-05
2E-06
5E-06
7E-06
-3E-06
-4E-05

0.049
-5E-06
-1E-06
8E-06
1E-05
3E-07
8E-06
-1E-05
8E-06
-2E-06
-2E-05
2E-07
1E-05
6E-06
-8E-06
-4E-06
9E-06
9E-06
9E-06
2E-06
1E-056
3E-06
5E-06
-1E-05
6E-06
1E-05
-1E-05
-2E-06
-5E-06
-3E-06
6E-06
4E-05



A  AB AC AD AE AF

z

TABLO 6

1

GA SATIS ISLEMININ OLANAKSIZ OLDUGU DURUM; PORTFOYUN KOVARYANS MATRISI VE YATIRIMIN RiSKi VE GETIRIiSI

2 AGl

AKBNK AKCNS AKGRT ALARK ALCTL ARCLK BAGFS DOHOL DYHOL EFES ENKA EREGL FROTO GARAN HURGZ IHLAS ISCTR KCHOL MIGRS NETAS PETKM PTOFS SAHOL SISE TNSAS TOFAS TUPRS THYAO VESTL YKBNK

0.35

0.07

0.18

0.07

0.22

0.10

0

4 Weigh

2E-05 0

0

0

0 9.9E-06

2E-05

0

0

0 8.06E-06

0

0

0 2.84E-05

0

2E-05

0

0.10

10

11

0 4.8E-05 0

0

0 1.8E-05

0 4.1E-05

0

0

0 2.13E-05

0

0

0 0.000121

0

0 28E-05

12 0223

13
14
15

0

0 1.6E-05

0

0 5.9E-06

0 1.3E-05

0

0 1.22E-05

0

0 2.13E-05

0

0 8.1E-06

0

16 0.074

17
18
19
20
21

22
23

0 4.6E-05 0

0

0 1.8E-05

0 9.8E-05

0

1.3E-05

0

0

0 4.13E-05

0

2E-05

0 0

24 0.181
25

0

0 1.4E-05

0 1.8E-05 0 2.3E-05 0

0

0

0 5.94E-06

0

0

0 1.78E-05

0

0 9.9E-06

26 0.073

27

28

0

0 0.0002

0

0 1.4E-05

0 4.6E-05

0

0 1.64E-05

0

0 4.76E-05

0

2E-05

0

0

29 0.346

30
31

32
33
34
35
36
37

0 0 0.0003452 0

0 8.82E-05

0 0.000235

0

0 7.693E-05

0

0 0.0002771

0

0 0.000106

Guinlik

0.0011
0.0336
0.0108

38 Portfdy Varyansi

39 Portfdy Std. Sapmasi

40 Portféy Getirisi
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TABLO 7

Aciga Satisin Olanaksiz Oldugu Durumda Olusturulan Portféy'tin

04/01/2000 - 22/12/2000 tarihleri arasindaki getirisi

Yillhk Getirisi Agirlik Portféye Katkisi
ALARKO HOL. -5.21% 0.1019 -0.53%
DOGAN HOLDING -58.31% 0.2233 -13.02%
EREGLI DEMIR C. -38.35% 0.0743 -2.85%
NETAS 14.95% 0.1808 2.70%
PETROL OFISi -45.60% 0.0733 -3.34%
TANSAS 1.72% 0.3464 0.59%
Portfoyiin Yilsonu Getirisi -16.44%

Esit Agirhkh Yatirimla Olusturulan Portféy'lin

04/01/2000 - 22/12/2000 tarihleri arasindaki getirisi

Yillik Getirisi Agirhk Portfoye Katkisi

AKBANK -51.17% 0.033 -1.69%
AKCANSA -47.66% 0.033 -1.57%
AKSIGORTA 5.74% 0.033 0.19%
ALARKO HOL. -5.21% 0.033 -0.17%
ALCATEL TELETAS -45.57% 0.033 -1.50%
ARCELIK -52.34% 0.033 -1.73%
BAGFAS -54.35% 0.033 -1.79%
DOGAN HOLDING -58.31% 0.033 -1.92%
DOGAN YAYIN HOL. 5.34% 0.033 0.18%
EFES SINAI YAT. -63.72% 0.033 -2.10%
ENKA HOLDING 10.28% 0.033 0.34%
EREGLI DEMIR C. -38.35% 0.033 -1.27%
FORD OTOSAN 25.16% 0.033 0.83%
GARANTI BANK. -66.00% 0.033 -2.18%
HURRIYET -22.94% 0.033 -0.76%
IHLAS HOLDING -136.44% 0.033 -4.50%
IS BANKASI C -13.45% 0.033 -0.44%
KOC HOLDING -41.14% 0.033 -1.36%
MIGROS -26.31% 0.033 -0.87%
NETAS 14.95% 0.033 0.49%
PETKIM -53.04% 0.033 -1.75%
PETROL OFiSi -45.60% 0.033 -1.50%
SABANCI HOL. -38.72% 0.033 -1.28%
SISECAM -28.91% 0.033 -0.95%
TANSAS 1.72% 0.033 0.06%
TOFAS OTO FAB. -17.07% 0.033 -0.56%
TUPRAS -80.94% 0.033 -2.67%
THY -16.86% 0.033 -0.56%
VESTEL -34.71% 0.033 -1.15%
YAP| KREDI -59.54% 0.033 -1.96%
Portféyin Yilsonu Getirisi -34.16%
IMKB Ulusal-30 Endeksi'nin

04/01/2000 - 22/12/2000 tarihleri arasindaki getirisi -45.55%
IMKB Ulusal-100 Endeksi'nin

04/01/2000 - 22/12/2000 tarihleri arasindaki getirisi -45.10%
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TABLO 8

ETKIN SINIR EGRISI - Agiga Satis imkani Olmayan Portféy

ALARKO HOL. DOGAN HOL. EREGLI D.C. NETAS PETROL OFiSi TANSAS
Portfoy Agirlig Portfoy Agirlig Portfoy Agirlig Portfoy Agirlig Portfoy Agirhgi Portfoy Agirhig
0.101931073 0.223267659 0.074291929 0.180788238 0.073332293 0.346388807
10.19% 22.33% 7.43% 18.08% 7.33% 34.64%
Portfoy Getirisi Portféy SD Portfoéy Varyans Yilsonu Yilsonu
Gulnluk Gulnluk Glnlik Beklenen Getiri Standard Sapma
0.0168316140 C6zim Bulunamadi 395.54%
0.0158316140 CO6zUm Bulunamadi 372.04%
0.0148316140 CO6zUm Bulunamadi 348.54%
0.0138316140 C6zim Bulunamadi 325.04%
0.0128316140 C6zim Bulunamadi 301.54%
0.0118316141 0.054105083 0.002927360 278.04% 82.94%
0.0113326140 0.037802343 0.001429017 266.32% 57.95%
0.0108316140 0.033595548 0.001128661 254.54% 51.50%|
0.0103326139  0.031782669 0.001010138 242.82% 48.72%
0.0098316143  0.030707953 0.000942978 231.04% 47.07%
0.0093316140  0.029862978 0.000891797 219.29% 45.78%
0.0088316139  0.029218275 0.000853708 207.54% 44.79%
0.0083309808 0.028805862 0.000829778 195.78% 44.16%
0.0078316140  0.028631046 0.000819737 184.04% 43.89%
0.0073316140  0.028722131 0.000824961 172.29% 44.03%
0.0068316140  0.029115861 0.000847733 160.54% 44.63%
0.0063306140  0.029815378 0.000888957 148.77% 45.71%
0.0058316140  0.030843080 0.000951296 137.04% 47.28%
0.0048316140  0.035436571 0.001255751 113.54% 54.32%
0.0038316140 C6zUm Bulunamadi 90.04%
0.0028316140 C6zUm Bulunamadi 66.54%
0.0018316140 C6zim Bulunamadi 43.04%
0.0008316140 CO6zim Bulunamadi 19.54%
Etkin Sinir Egrisi

0.014 -

0.012

0.010 /
= 0.008 /
\
©  0.006 \

0.004

0.002

0.000 \ \ ‘ ‘ ‘ ‘

0.000 0.010 0.020 0.030 0.040 0.050 0.060
Standard Sapma
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TABLO 9

Minimum Varyans Porfoyu

1999-2000 Agirhkl

Agirlik Getiri Getiri
AKCANSA 9.32% -47.66% -4.44%
AKSIGORTA 4.10% 5.74% 0.24%
ALARKO HOL. 1.36% -5.21% -0.07%
ARCELIK 5.83% -52.34% -3.05%
EREGLI DEMIR GELIK 0.10% -38.35% -0.04%
IHLAS HOLDING 11.88% -136.44% -16.21%
KOG HOLDING 3.17% -41.14% -1.31%
MIGROS 30.25% -26.31% -7.96%
PETROL OFisi 0.59% -45.60% -0.27%
SISECAM 0.87% -28.91% -0.25%
TANSAS 25.92% 1.72% 0.45%
TUPRAS 6.45% -80.94% -5.22%
VESTEL 0.16% -34.71% -0.06%
|Minimum Varyans Portfoyu (1999-2000 Getirisi) -38.19%
Aciga Satis imkani Olmayan Portféy
IMKB Ulusal-30 Endeksi ile ayni riske (varyans) sahip portfdy

1999-2000 Agirlikh

Agirlik Getiri Getiri
DOGAN HOLDING 35.50% -58.31% -20.70%
NETAS 28.88% 14.95% 4.32%
PETROL OFiSi 10.15% -45.60% -4.63%
TANSAS 25.46% 1.72% 0.44%
|(1999-2000 Getirisi) -20.57%
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EK 1

HISSE SENETLERININ 02.04.2001 TARIHI ITIBARIYLE iMKB ENDEKSLERININ HESAPLAMASINDA
KULLANILACAK TAKASBANK SAKLAMA ORANLARI

SAKLAMA SAKLAMA SAKLAMA SAKLAMA
HISSE ADI ORANI (%) HISSE ADI ORANI (%) HISSE ADI ORANI (%) HISSE ADI ORANI (%)
ABANA ELEKTROMEKANIK 56 CIMBETON 15 INTEMA 46 PINAR SUT 33
ACIBADEM SAGLIK 14 GCIMENTAS 41 INTERMEDYA 99 PINAR ET VE UN 30
ADANA GIMENTO (A) 85 GCIMSA 23 IPEK MATBAACILIK 25 PIRELLI KABLO 15
ADANA CIMENTO (B) 14 CUKUROVA ELEK. 16 IS BANKASI (A) 16 POLYLEN 44
ADANA GIMENTO (C) 50 DARDANEL 55 IS BANKASI (B) 44 RAKS ELEKTRONIK 61
ADEL KALEMCILIK 22 DEMIR YAT. ORT. 94 IS BANKASI (C) 26 RAKS EV ALETLERI 51
AFYON GIMENTO 20 DEMIRBANK 27 IS FIN.KIR. 29 RANT FINANSAL KIR. 47
AK ENERJI 17 DEMISAS DOKUM 22 IS GMYO 49 RAY SIGORTA 26
AK YAT.ORT. 55 DENIZLI CAM 37 IS YAT. ORT. 80 SABAH PAZARLAMA 48
AKAL TEKSTIL 31 DENTAS AMBALAJ 20 ISIKLAR AMBALAJ 41 SABAH YAYINCILIK 57
AKBANK 19 DERIMOD 15 iZMIR DEMIR GELIK 41 SABANCI HOLDING 16
AKCANSA 17 DEVA HOLDING 49 izOCAM 35 SANKO PAZARLAMA 25
AKIN TEKSTIL 14 DISBANK 35 KAPLAMIN 17 SARKUYSAN 54
AKSA 20 DITAS DOGAN 48 KARDEMIR (A) 92 SASA 12
AKSIGORTA 32 DOGAN BURDA 15 KARDEMIR (B) 93 SELCUK GIDA 76
AKSU ENERJI 31 DOGAN HOLDING 34 KARDEMIR (D) 97 SERVE KIRTASIYE 71
AKSU IPLIK 17 DOGAN YAYIN HOL. 20 KARSAN OTOMOTIV 10 SEVGI SAGLIK HizMm. 27
AKTAS ELEKTRIK 15 DOGUSAN 32 KARSU TEKSTIL 21 SEZGINLER GIDA 20
AKTIF FINANS 35 DOKTAS 28 KARTONSAN 48 SIFAS 41
ALARKO CARRIER 14 DURAN OFSET 32 KAV DAN.PAZ.TIC. 38 SINAI YATIRIM BANKASI 27
ALARKO GMYO 49 ECZACIBASI ILAC 23 KELEBEK MOBILYA 18 SODA SANAYiI 15
ALARKO HOLDING 25 ECZACIBASI YAPI 28 KENT GIDA 15 SOKSA 79
ALCATEL TELETAS 33 ECZACIBASI YAT. ORT. 80 KEPEZ ELEKTRIK 12 SOKTAS 27
ALFA MENKUL DEG. 15 ECZACIBASI YATIRIM 42 KEREVITAS GIDA 49 SONMEZ FILAMENT 6
ALKIM KAGIT 20 EDIP IPLIK 18 KiPA 88 SONMEZ PAMUKLU 4
ALKIM KIMYA 17 EFES HOLDING 48 KLIMASAN KLIMA 38 SEKER PILIG 15
ALTERNATIF YAT.ORT. 49 EGE ENDUSTRI 31 KOG HOLDING 14 SEKERBANK 16
ALTERNATIFBANK 15 EGE GUBRE 41 KONFRUT GIDA 33 SISE CAM 35
ALTINYAG 20 EGE PROFIL 31 KONITEKS 47 T. KALKINMA BANK. 1
ALTINYILDIZ 20 EGE SERAMIK 18 KONYA GIMENTO 29 T.DEMIR DOKUM 19
ALTINYUNUS CESME 6 EGEPLAST 32 KORDSA SABANCI DUPONT 14 T.S.K.B. 29
ANADOLU CAM 20 EGESER GIYIM 54 KOYTAS TEKSTIL 93 T.TUBORG 40
ANADOLU EFES 35 EGS DIS TICARET 57 KRISTAL KOLA 17 TAC YAT. ORT. 26
ANADOLU GIDA 49 EGS FIN.KIR. 33 KUTAHYA PORSELEN 22 TANSAS 38
ANADOLU HAYAT 15 EGS GMYO 50 LAFARGE ASLAN CIMENTO 2 TAT KONSERVE 22
ANADOLU Isuzu 15 EGS HOLDING 39 LINK BILGISAYAR 15 T.EKONOMI BANK. 20
ANADOLU SIGORTA 47 EMEK ELEKTRIK 28 LiO YAG 45 TEK-ART TURIZM 25
APEKS DIS TICARET 47 EMEK SIGORTA 33 LOGO YAZILIM 19 TEKSTILBANK 27
ARAT TEKSTIL 37 EMINIS AMBALAJ 15 LUKS KADIFE 21 TIRE KUTSAN 81
ARGELIK 18 ENKA HOLDING 19 M. YILMAZ YAT.ORT. 98 TOFAS OTO TiC. 14
ARENA BILGISAYAR 15 ERBOSAN 28 MAKINA TAKIM 70 TOFAS OTO. FAB. 21
ARSAN TEKSTIL 15 EREGLI DEMIR CELIK 46 MARDIN CIMENTO 49 TOPRAK FACT. 25
ASELSAN 15 ERSU GIDA 17 MARET 32 TOPRAK FiN. KIR. 25
ATA YAT.ORT. 49 ESBANK 2 MARMARIS ALTINYUNUS 24 TOPRAKBANK 5
ATLANTIS YAT. ORT. 96 ESCORT COMPUTER 25 MARMARIS MARTI 36 TRAKYA CAM 29
ATLAS YAT. ORT. 93 ESEM SPOR GIYiM 15 MARSHALL 31 TRANSTURK HOLD. 76
AVRASYA YAT.ORT. 33 EVREN YAT. ORT. 93 MAZHAR ZORLU HOLDING 27 TUKAS 29
AYEN ENERJI 15 FACTOFINANS 42 MEDYA HOLDING 46 TURCAS PETROL 14
AYGAZ 38 FAVORI DINLENME YER. 23 MEGES BOYA 19 TURKCELL 11
BAGFAS 63 FENIS ALUMINYUM 15 MENDERES TEKSTIL 16 TUMTEKS 32
BAK AMBALAJ 39 FINANS FIN. KIR. 21 MENSA MENSUCAT 19 TUPRAS 34
BANVIT 22 FINANS YAT. ORT. 90 MERKO GIDA 28 TURK HAVA YOLLARI 2
BATI CIMENTO 28 FINANSBANK 31 METAS 41 UKI KONFEKSIYON 22
BATISOKE GIMENTO 25 F-M iZMIT PISTON 15 METEMTEKS 48 USAS 29
BAYRAKLI BOYA 33 FORD OTOSAN 15 MIGROS 48 USAK SERAMIK 58
BEKO ELEKTRONIK 22 FRIGO PAK GIDA 31 MILLIYET GZT. 25 UZEL MAKINA 15
BERDAN TEKSTIL 29 GARANTI BANKASI 31 MiLPA 34 UNAL TARIM URUN. 56
BIRLIK MENSUCAT 44 GARANTI YAT. ORT. 80 MUDURNU TAVUK. 39 UNYE GIMENTO 10
BISAS TEKSTIL 20 GEDIK YAT.ORT. 57 MUTLU AKU 25 VAKIF FIN. KIR. 29
BOLU GIMENTO 50 GEDIZ IPLIK 76 NERGIS HOLDING 33 VAKIF GMYO 42
BOROVA YAPI 35 GENTAS 50 NET HOLDING 68 VAKIF RISK 50
BORUSAN BORU 23 GIMA 32 NET TURIZM 64 VAKIF YAT. ORT. 45
BORUSAN YAT. PAZ. 33 GLOBAL MENKUL DEG. 97 NETAS TELEKOM. 32 VAKKO TEKSTIL 15
BOSCH FREN SISTEMLERI 20 GLOBAL YAT. ORT. 99 NUH GIMENTO 7 VANET 68
BOSSA 19 GOLDAS KUYUMCULUK 7 NUROL GMYO 49 VARLIK YAT.ORT. 66
BOYASAN TEKSTIL 35 GOOD-YEAR 19 OKAN TEKSTIL 43 VESTEL 61
BRISA 9 GORBON ISIL 41 OLMUKSA 17 VIKING KAGIT 33
BSH PROFILO 6 GOLTAS GIMENTO 43 OSMANLI GMYO 49 YAPI KREDI FiN.KIR. 25
BUMERANG YAT.ORT. 90 GSD HOLDING 35 OTOKAR 28 YAPI KREDI KORAY GMYC 49
BURGELIK 45 GUBRE FABRIK. 16 OYSA-NIGDE GIM. 12 YAPI KREDI SIGORTA 27
BURSA GIMENTO 35 GUMUSSUYU HALI 41 OZ FINANS FACT. 49 YAPI KREDI YAT.ORT. 89
CAMIS LOJISTIK Hiz. 35 GUNES SIGORTA 14 PARK ELEK.MADENCILIK 35 YAPI VE KREDI BANK. 42
CEYLAN GiYiM 18 HAZNEDAR REFRAKTER 17 PARSAN 15 YASAS 40
CEYTAS MADENCILIK 35 HEKTAS 38 PASTAVILLA 16 YASARBANK 16
COMMERCIAL UN. SIG. 15 HURRIYET GZT. 33 PENGUEN GIDA 23 YATAS 25
CARSI 30 IDAS 33 PETKIM 4 YATIRIM FIN. YAT.ORT. 50
CBS BOYA 29 IHLAS EV ALETLERI 25 PETROKENT TURIZM 82 YAZICILAR HOLDING 18
CBS PRINTAS 40 IHLAS FINANS 37 PETROL OFisi 7 YUNSA 11
CELEBI 16 IHLAS GMYO 49 PIMAS 9 ZORLU ENERJI 20
GELIK HALAT 35 IHLAS HOLDING 45 PINAR SU 31
CEMTAS 45 IKTISAT FIN. KIR. 43
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EK 2

02/04/2001 tarihi itibariyle IMKB Ulusal-30 Endeksini olusturan

Hisse Senetleri ve Endeks Agirliklari

Firma Piyasa Takas Degeri Agirlik

AKENERJI 91,800,000,000.00 0.86
AKBANK 532,000,000,000.00 4.96
AKSIGORTA 135,000,000,000.00 1.26
ALARKO HOL. 108,875,000,000.00 1.01
ALCATEL TELETAS 42,240,000,000.00 0.39
ANADOLU EFES 447,744,712,465.05 4.17
ARCELIK 190,890,000,000.00 1.78
DOGAN HOLDING 183,600,930,240.00 1.71
DOGAN YAYIN HOL. 107,321,025,000.00 1.00
ENKA HOLDING 115,710,000,000.00 1.08
EREGLI DEMIR C. 362,134,080,000.00 3.37
FORD OTOSAN 162,295,875,000.00 1.51
GARANTI BANK. 564,200,000,000.00 5.26
HURRIYET 108,767,529,090.00 1.01
IS BANKASI C 1,671,212,660,000.00 15.57
IS BANKASI C (Yeni) 719,600,310,000.00 6.70
IS GMYO 103,002,900,000.00 0.96
KOC HOLDING 454,698,272,000.00 4.24
MIGROS 383,356,800,000.00 3.57
NETAS 134,918,784,000.00 1.26
PETKIM 69,030,000,000.00 0.64
PETROL OFISI 169,750,000,000.00 1.58
SABANCI HOL. 576,000,000,000.00 5.37
SISECAM 156,016,630,000.00 1.45
TANSAS 75,240,000,000.00 0.70
TOFAS OTO FAB. 140,026,320,000.00 1.30
TRAKYA CAM 103,200,328,000.00 0.96
TURKCELL 442,200,000,000.00 4.12
TUPRAS 851,425,280,000.00 7.93
VESTEL 354,235,898,316.44 3.30
YAPI| KREDI 1,179,676,478,904.67 10.99

10,736,169,813,016.20 100.00
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EK3

Coziicii Parametreleri

Hedef Hiicre Portfoyiin varyansini minimuma indirmek icin segilen, portf0ylin varyansinin
bulundugu hiicredir (E38).

Portfdyiin varyansinin minimum degerde bulunmas1 gerektigi icin Coziicii’deki Esittir kutusundaki
En Kiiciik boslugunun doldurulmasi gerekmektedir.

Degisecek Hiicreler; Portfoyiin agirliklarinin Coziicii tarafindan yeniden hesaplanmasinin gerektigi
icin degisecek hiicreler bosluguna hisselerin agirliklarinin bulundugu hiicrelerin alani se¢ilmelidir.
Ag18a satis imkani olan portfoy’de (Tablo 5) B5:B34 hiicreleri Coziicii tarafindan degistirilecek ve
bu hiicrelere bagli olan C4:AF4 hiicreleride otomatik olarak degisecektir.

Aciga satis imkani olmayan portféy’de (Tablo 6) yine B5:B34 hiicreleri Coziicii tarafindan
degistirilecek ve bu hiicrelere bagli olan C4:AF4 hiicreleride otomatik olarak degisecektir.
Kisitlamalar; Portfoyii olusturacak hisselerin agirliklarinin toplami her zaman 1°e esit olmak
durumundadir. Buna gore B35 hiicresinin toplami1 1 olmak durumundadir ($B$35 =1).

Olusturulan portfoyiin beklenilen (istenilen) getirisi yatirimci tarafindan se¢ilmeli ve istenilen hiicre
referans olarak verilmelidir.

Diger kisitlamalar ise portfoyiin Aciga Satisa izin verip vermemesi durumunda degismektedir.
Agiga satisin olmadig1 durumda Figiir 1°de yapilan islemler C6z komutu ile son bulacaktir. A¢iga
satisa izin verilmedigi durumda portfoyili olusturulacak hisse senetlerinin agirliklart eksi olmamak
zorundadir. Buna gore portféyde bulunan her bir hisse senedinin agirligt w; > 0, yani hisse
senedinin agirhigmi gosteren her hiicre sifirdan bilyiikk olmak zorundadir ($B$5>=0, $B$6>=0,
$B$7>=0...... $B$32>=0, $B$33>=0, $B$34>=0).
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