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Dog.Dr. Evren Bolgiin | Ekonomist,Damgman

Evren Bolgin, 1972 Ankara’da dogmustur. Orta 6grenimini T.E.D.Ankara Kolej’'nde tamamlamistir. Lisans
egitimini M.U.Isletme, yiiksek lisans egitimini 1.T.U Isletme Fakiiltesinde, doktora calismasim M.U.Bankacilik ve
Sigortacilik Enstitiisiinde, “Ticari Bankalarda Risk Yénetim Organizasyonun Olusturulmas: ve Olciimlenen Piyasa

g Riskinin Banka Stratejilerine Katkisi” bashikli tez ¢aligsmasi ile gerceklestirmigtir.
- 1994 yilindan itibaren aracit kurum, 6zel bankalarin Hazine boliimlerinde siirdiirmiis oldugu profesyonel 1s yasamina,

spot ve vadeli finansal tiirev tirtin fiyatlama & pazarlanmasi konularinda yogunlasarak, 2002-2005 yillart arasinda Yapi
Kredi Bankasinda “Risk Yonetimi” alanindaki ¢calismalari ile tamamlanmistir.

2005-2006 yillart arasinda Peppers & Rogers damsmanlik firmasma bagl Yonetim Damsmani olarak yurtdisinda Is
Siireclerinin Iyilestirilmesi ve Risk Yonetimi projelerinde siirdiirmiistiir.

Yurtdist ve yurticinde Bankacihik ve Sermaye Piyasasi, Uluslararasi Finans, Fiansal Tirevler, Risk Yonetimi
konularinda bir ¢ok egitim, seminere katilm yaninda ¢esith akademik dergi, periyodik yaymnlar ve gazetelerde 200’e
yakin yazi, arastirmalar yaymlanmustir.

2002 yilindan 1tibaren 6zel tiniversitelerin lisans ve yiiksek lisans 6grencilerine yonelik olarak 1lgili konularda verdigi
egitimler ile akademik calismalarima devam etmektedir.

2006-2011 wyillart arasida profesyonel is yasamini Is Yatrim Risk Yonetimi Midiri olarak strdirmustir. Ilgili
donemde sermaye piyasasi mevzuati uyarinca kurumun ve musterilerin kredi, faiz, kur, likidite, karsi taraf risklerinin
Olctilmest ve yonetimi calismalarinda birinci derecede sorumlu olmustur. Basel-ILIII risk yonetimi projelert
kapsaminda Algoritmics firmasimm risk yonetimi yazihm entegrasyon projesi icerisindeki konsolidasyon faaliyetlerini
kurum i¢erisinde yonetilmesinde gorev almustir. 2007 yihinda Tirkiye nin 1lk serbest yatirim fonunun ihrag, risk 6l¢tim
ve yonetim esaslari, portfoy risk limitlemelert, risk raporlama ve 1zleme ¢calismalarinda aktif olarak yer almistir.

Aym zamanda Piyasa Risk Yonetimi, Aktf-Pasif Yonetimi, Portfoy Risk Yonetimi, Operasyonel Risk Yonetimi
alanlarinda bankalarda proje entegrasyon tecriibelert bulunmaktadir.

2011 yihnda tg¢ ortak ile kurduklart Notus Porttoy Yonetimi sirketim 200 MilyonTL tizerindeki yonetilen porttoy
bityiikliigii ile Italyan Azimut International grubuna devretmistir.

2015 yilindan bu yana finans alaninda egitim ve finansal danismanlik faaliyetleri ger¢ceklestirmektedir.




Risk-Getiri Kavrami

Portfoy Teorisi

Sermaye Varliklarini Fiyatlandirma Modeli (CAPM)
Arbitraj Fiyatlandirma Modeli

Faktor Modeli

Portfoy Performans Kriterleri

Portfoy Optimizasyonu

Risk Bazl Portfoy Optimizasyonu Uygulamasi (Mean-Variance Optimization)
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Borsa Istanbul Hisse Portfoyiinde Risk Yonetimi Uygulamasi

Ornek BIST Hisse Senedi Portdyii Uzerine risk-getiri tercihleri dogrultusunda yatirnmcilarin portféy
getiri beklentileri ve hisse senedi portfoy sinirlamalari etkisinde ortalama-varyans optimizasyonu
yapilmak suretiyle etkin sinir cercevesinde detayli portfoy risk analizleri hesaplanarak etkin hisse
senedi dagilimi olusturulmaktadir. Portfoy Yonetimi, finansal yatirrmlarin varlhik siniflarina
dagilimlarina karar verilmesi, risk yonetimi, portfoy cesitlemesi ve piyasa zamanlamasi gibi cesitli
stratejilerle aktif bicimde yonetilmesi kavramlarini icermektedir. Uygulamanin amaci; yatirim
teorisini tanitmak, yatirim kararlari alinirken dikkate alinmasi gereken hususlar hakkinda yatirimcilari
bilgilendirmek ve portfoy yonetimini gerek teorik gerekse de uygulama bazinda incelemektir.

Uygulama kapsaminda katilimcilarla BIST icerisindeki cesitli halka acik firmalar Gzerinden Excel
tabanli, Hoadley Portolio Optimizer Pro programi yardimiyla secilen hisse senetleri Gzerine yapilacak
mean-varyans optimizasyonlariyla etkin hisse senedi portfoy secim kararlari olusturularak bu
stratejilerin risk-getiri perspektifinde etkinliklerini inceleme imkani sunulmaktadir.
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Risk ve Getiri Kavrami

Risk, bir isleme iliskin bir parasal kaybin ortaya cikmasi veya bir giderin ya da zararin ortaya
cikmasi ile sonuclanabilecek ekonomik faydanin azalmasi olasihgidir.

Ekonomik degerin belirsizligi diye de tanimlanabilir.

Risk yonetimi, risk ve getiri arasinda yatirrm yonetimine uygun bir gecis veya degisim
yapabilmesini saglayan bir sirectir.

Risk

_____________ = Deger
Getirli

Risk Yonetimi “Deger” Kazandirir!
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Yatirnmci Fayda Fonksiyonu

FAYDA

RISKTEN KACINAN RISK ARAYAN

URR)

FAYDA

GETIRI 700 GETIRI

URR)

RISKE DUYARSIZ
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Beklenen Getiri Varsayimi

7Y
Equity
1.5% to 2.0% Risk
Premium
: 7'y
Credit
1.25% Risk
Premium
A
demagopr| Term us
Premium Corp Equities
Real Bonds 8'%5%
1.00% | Interest T notes 6.65% OO
Rate i 8.65%
T bills '
_ 4.00%
3.00% | Inflation l
\ 4
Tarkiye Beklenen Enflasyon %8
Reel Faiz Orani %?2 DT %9
Vade Primi %1.5 -
Kredi Risk Primi %3 OST %12-%14
Hisse Risk Primi %4-%5 Hisse Senedi %15-%20
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Getiri, Risk, Zaman Iliskisi

Getiri dagilimlarinin normal dagilima uydugunu kabul edersek kisa donemde zarar olasiligi daha
yuksektir.

Kisa donemde getirisine gore daha riskli olan finansal varliklar uzun dénemde daha az riskli olacaktir.

Bu nedenle kisa donemde risk yonetimi daha fazla 6neme sahiptir.

Bir finansal varhgin yillik ortalama getirisi %5 ve standart sapmasi %5 olsun.

ORTALAMA RISK ”
T GETIRI VOLATILE RISK/ORTALAMA| ZARAR OLASILIGI
YIL 1 ) 5 1 15.87%
UCER AY 0.25 1.25 2.5 2 30.85%
AY 0.0833 0.4167 1.4434 3.4641 38.64%
HAFTA 0.0192 0.0962 0.6934 7.2111 44.49%
GUN 0.0040 0.0198 0.3150 15.8745 47.49%

Zaman dilimi kisaldikca, ortalama getiri riskden-standart sapma- daha hizla azalacaktir.

Bu durumda kisa donemde risk getiri’den daha 6énemli olmaktadir.
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Portfoy Risk Olciim Teorileri

Researcher

Theory

Risk Measurement

Markowitz (1951)

Portfolio Selection

2

Op

Modingliani-Miller
(1958)

Business risk/
Financial Risk

Sharpe (1964)
Lintner (19695)

CAPM

Black-Scholes/ OPM ey BV
Merton (1973) o vs
J.P. Morgan (1995) |VaR, RAROC

Bankers Trust (1987)




Risk Ol¢iimiinde Yaklasim Degisiklikleri...

Exposure

To the mid-1980s

(% of) Notional

Time

Exposure
Starting in the early-1990s

Mark-to-Market

Time
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Exposure

Starting in the mid-1980s

Mark-to-Market

Time

Exposure .
4+ Starting in the early-1990s

MTM Simulation
—> Analvti

Time




Risk Yonetiminde Temel Tarihi Hatalar!

Tarihsel Verilere Givenmek
Modeller geriye donuk veriler ile calismaktadir.
(A.B.D.de konut fiyatlari uzun bir stredir ylikselmektedir.)

Kisa Vadeli Olciimlere Odaklanmak
Gunluk risk 6lcimleri, 10 glinlik max. likiditasyon tahmini

Tahmin Edilebilir Riskleri Gézardi Etmek
Rusya piyasasindaki yatirimcilarin Ruble riskini Rus bankalari Gizerinden korumaya calismalari.
Merrill Lynch CDS’ini Morgan Stanley lGzerinden alarak kredi riskini ortadan kaldirmak!

Ortiilii Riskleri Gézardi Etmek
Kurumlar risklerin raporlanmamasi egilimini tercih etmektedir.
Trader’larin bir cogu “Kar” odakh rapor Uretirken “Zarar” raporlamalarini Operasyon/Yonetim
Raporlama Birimlerinin yapmasi.

lletisim Kaybi
Risk yoneticileri dogru iletisim kanallari kullanamaz ise, risk sistemleri bir ise yaramayacaktir.
(Orn.UBS Subprime Kredi Riskinin Aciklamasi)

Risklerin Gercek Zamanli Olarak Yonetilememesi
Riskler surekli izlenmelidir. (Tlrev portfoyi)
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Portfoy Getirisi

N varliktan olusan bir portféyln ‘beklenen getiri’'si portfoyu
olusturan varliklarin beklenen getirilerinin portféy agirliklarina

goére lineer bilesimidir:
N
E(P)=> a,E(x,)
i=1

Portfoy varyansi ise asagidaki sekilde hesaplanabilir:

N
or =Y aiol + Y aa,0,
i=1 i=J
a:. Portfoy agirhigi E(xi): xi varliginin beklenen getirisi
ogi2: xi varliginin varyansi oij: xi ve xj varliklari arasindaki kovaryans
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Etkin Sinir

Mear-"watance Efficient Frontier and RFandom Forfalios

1l

xpecied Retumn

\

Risksiz
vatirun

Rizsk(Standard Dewviation)

Her iki varlikta da uzun pozisyon
Risksiz yatirrmda Kisa pozisyon
Riskli yatinnmda kisa pozisyon
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Portfoy Cesitlendirme EtKisi

1. Portfoye dahil edilen varliklarin sayisi arttikca portféy varyansi
duser.

2. Varlik sayisi sonsuza yaklastikca portfoy varyansi varlik
getirilerinin ortalama kovaryansina (C) yaklasir.

3. Ortalama kovaryans piyasa riskini ifade eder. Varliklarin kendi
varyanslar limitte yokolur.

Portfoy
Varvansi
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Cesitlendirme ve Korelasyon EtKisi

Mean-Yanance Efcwent Frontier and Random Portfobos
e b b b B h o o b b b 1-.- ffffffffffffffffffffffffff ﬂ fffffffffffff r fffffffffff -

—) 100%6 A

Expected Retum

100%% B

| | | J

Risk[Standsrd Dewation)

Her iki varlikta da uzun pozisyon
Risksiz yatirnrmda kisa pozisyon
Riskli yatirrmda kisa pozisyon
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EtKkin Sinir Varsayimlari...

Yatirimcilar kararlarini sadece getirilerin ortalamalarina ve varyanslarina bakarak verirler.
Yatirimcilar her zaman daha yuksek ortalama getiriyi ve daha dusuk varyansi tercih eder.
Finansal getiriler normal dagilir.

Aciga satislar serbesttir.

Varlik alim-satimlarinda iglem maliyetleri, duzenlemeler ve vergiler etkisizdir.
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Risksiz Yatirimin Oldugu Durum

N tane riskli yatirimin oldugu ve risksiz yatirrmin olmadigi durumda belli bir risk seviyesi icin getiriyi
maksimize eden kombinasyonlarin bulundugu “efficient set” mean-variance frontier Uzerinde V
noktasinin (minimum variance portfolio) saginda kalan noktalardir.

ER)

~ Ulasilabilir
~ Portfoyler

> O
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Sifir Faiz Politikasinin Portfoy Teorisine EtKisi

The Falling Efficient Frontier

Return 1990-2009 Best
14% 7 emme2010-2015 Return/Vol:
s 0/

12% 1 FExpected Returns 0-876/3.17°

10% - Best
g0 - Return/\ol:
. 5.3%/4.3%
b%

N A Best
4% - Return/Vol:
2% - 2.2%/3.5%
0% | | | |

0.0% 4.0% 8.0% 12.0% 16.0%

Volatility

Mote: Based on four assets, US stocks, 10yr Treasunes, 1, HY. Marker indicates portfolio with
highest Sharpe ratio. Source: Morgan Stanley Research, Bloomberg
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Sifir Faiz Politikasinin Portfoy Teorisine EtKisi

Expected Return on 50:50 Stock/Bond Portfolio
5}150 Bond/Equity Portfolio, 10Y Expected Rtn (%)

£U

5
0

—S Europe
5
0 L
; \, |
- . b -A‘M 3.9
4 Mm 2
< 3.4
0 T I I I
Jan-70 Jan-80 Jan-90 Jan-00 Jan-10

Source: Morgan Stanley Research forecasts
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CAPM Varsayimlari

Yatirimcilar getiri ve riske gore tanimli fayda fonksiyonlarini maksimize ederler.
Risksiz yatirim aracini kullanarak sinirsiz miktarda borglanma ve plasman yapilabilir.
Yatirimcilarin gelecek icin getiri beklentileri homojendir.

Varlik alim-satimlarinda islem maliyetleri,diizenlemeler ve vergiler etkisizdir.

Aciga satis yapilabilir.
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CAPM

CAPM’e goére butln portfoy getirileri icin asagidaki denklem gecerlidir:
EQR)=r,+ BEC,)~r]

E(r.,) = Piyasa portféylnin beklenen getirisi

3 = Beta (Yatirnnmin degerinin piyasa portféyunin degerine olan
duyarlihigr)
R, = Risksiz faiz orani
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CAPM & BETA

CAPM belli varsayimlar altinda risk ve getiri arasindaki denge iliskisini
Verir.

CAPM baglaminda bir finansal varligin riski varligin betasina (3)
baglidir ve beklenen getiri risk ile dogrusal olarak artmaktadir.

O .
_ JM
/B j 2

O-ﬂ;f

Bir varligin betasi varligin getirilerinin piyasa portfoylinun getirileriyle
olan kovaryansinin piyasa portfoyunun getirilerinin varyansina
oranidir.

B>1 |:> Varligin getirisi piyasa portféyuntn getirisinden buyuktar.
B<1 ::> Varligin getirisi piyasa portféyunin getirisinden klcuktdr.
B=1 | :> Varligin getirisi piyasa portfoyinun getirisine esittir.
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Teget Portfoy Piyasa Portfoyu Mudiuir?

MV Frontier baglaminda, risksiz bir yatirrmin mevcut oldugu durumda butun yatirimcilar
CMLye teget riskli portfoyu ellerinde tutacaklari icin yatirimcilarin hepsi ayni oranda riskli
portfoyu tutmus olur.

Ayni zamanda butun yatirnmcilarin ellerinde tuttuklari riskli yatirnmlar ekonominin toplam
riskli yatirim arzini olusturdugundan teget portféyl ayni zamanda piyasa portfoyune esit
olmak zorundadir.
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CAPM Kullanim

Ozkaynak maliyetini belirlemek icin,

Temettu indirgeme modelinde hisse senedinin degerini belirlemek amaciyla kullanilmaktadir.

Yatirimin riskini tahmin H Yatirnmin gerekli getiri h‘ Yatirnrmin temel(Intrinsic) P‘ Cari piyasa fiyati ile

et (Beta Katsayisi) oranini belirle degerini belirle karsilastir

Cov, D .
fi=—>" k. = RF +(ER, —RF)z P = -1 Hisse
Oy k — g senedinin
C

fiyati adil mi?
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CAPM Tartismalari

CAPM’i destekleyen ampirik calismalar
Black, Jensen, Scholes (1972), Fama, Macbeth(1973)

CAPM’i desteklemeyen ampirik bulgular
Banz (1981)-Sirketin piyasa degeri beklenen getiriyi etkileyen bir faktor

Statman (1980), Rosenberg, Reid and Lanstein (1985)-defter degerinin piyasa degerine
orani (DD/PD) beklenen getiri arasinda pozitif bir iliski var.

Basu (1983)- Kazanc fiyat orani (K/F) ile beklenen getiri arasinda pozitif bir iliski var.

Bahadri (1988)- borclanma ile beklenen getiri arasinda pozitif bir iliski var.
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Beta Dogru Bir Risk Olciitii Miidiir?

Fama French (1992)
Beta ve ortalama getiriler arasinda anlamli bir iliski yoktur.
Piyasa degeri (PD) ve ortalama getiriler arasinda negatif bir iliski vardir.

Defter degerinin piyasa degerine orani (DD/PD) ile ortalama getirler arasinda pozitif bir iliski
vardir.

Akdeniz Salih Aydogan (2000) —bu bulgulari 1992-1998 IMKB verileri icinde dogruluyor.

Beta sistemik riski dogru olarak 6lcememektedir. Piyasa degeri, defter degerinin piyasa
degerine orani betanin 6lcemedigi bazi sistemik riskleri 6lctiyor.
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Oneriler

Yeni Modeller

Arbitraj Fiyatlama Modeli (APT) Ross (1976)

Tuketime Dayali Varliklari Degerleme Modeli (C-CAPM)
Breeden ve Litzenberger (1978)

Fama French (1993) 3-faktor modeli
Piyasa Portfoyu

Kictk PD-Buyuk PD

Blyiuk DD/PD —Kiictik DD/PD

Modelleri zamanla degisimi olgebilecek bir hale getirebilmek
|I-CAPM Merton 1973

Kosullu CAPM Jagannathan ve Wang (1996)
Kosullu C-CAPM Lettau ve Ludvigson (2001)
Akdeniz, Salih ve Caner, Threshold CAPM (2003)
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Portfoy Performansinin Ol¢iilmesi

RP - R‘L—

Tp

Sharpe Orani, =

R, = Portfoyiin Getirisi
Ry= Risksiz Faiz Oranmimn Getirist

op = Portféyiin Standart Sapmasi

RP - R‘L—

Treynor Oranip, =
2

R, = Portféyiin Getirisi
Ry= Risksiz Faiz Oranmimin Getirisi

[ o= Porttoyiin Betasi

www.borfin.com.tr

Bu oranin yuksek olmasi portfoy performansinin “riske
gore duzeltilmis getiri” esasina gore iyi oldugunu, diusuk
olmasi ise, portfoyin basarisiz bir performansa sahip
oldugunu gostermektedir.

Sharpe ve Treynor oranlar arasindaki temel farkhlik; her
iki oran da getiri basina riski 6lcmeye calismakta, Sharpe
Oraninda risk “Standart Sapma” olarak,

Treynor Oraninda ise “Beta” olarak hesaplanmaktadir.




Portfoy Performansinin Olciilmesi

JENSEN ORANI (a)= o + p(R, — R_I,») - B(R, —-R/)
(Gercek Performans) (Beklenen Performans)

Ry = t Déneminde Pazar Portfoyiiniin Ortalama Getirisi.

Rs=t Doneminde Risksiz Faiz Getirisi

o = Alfa Katsayisi, modele bagh olarak olusan dogrunun x eksenini kestigi yer.

p = Portféyiin Sistematik Riski

RF - RF
TE,

Bilgi Orani, =
R, = Portfoyiin Getirisi

Ry= Risksiz Faiz Oraninmin Getirisi

TE, = Portfoyiin Getirisinin Kistas Getiriden Sapmasi
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Jensen performans Olcim metodunda
amacg; gerceklesen risk  primlerinin,
portfoyln Betasina gore olmasi gerekenden
farkli olup olmadiginin tespit edilmesidir.

Boylece portfoyln performansinin iyi ya da
kotld oldugu yargisina ulasiimaktadir.

Bilgi Orani’'nin c¢ikis noktasi, baslangicta
belirlenen bir kistasin getirisi gdézonlne
alinarak ve alinan riskle orantili olarak,
portfoylin bu kistasin Uzerinde saglamis
oldugu getiriyi ortaya ¢ikarmaktadir.



Varhk Dagilim

varhk Sinifi Bazinda Getiri Matriksij
2011 2012 2013 2014

2015 201¢*
49.6 |

*31/12/2015 - 24/05/2016 arasindaki getiriler
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Hisse Senedi Kapanis Verlileri

Borsa Istanbul Hisse Portfoyiinde Risk Yoénetimi Uygulamasi

= = Portfolio Optimizer Proxls [Uyumluluk Modu] - Excel
SYA GIRIS EKLE SAYFA DUZENI FORMULLER VERI GOZDEM GECIR GORUNUOM GELISTIRICI ANALIZ EXPERT Hoadley HOADLEY
r -1
[ :_}{: Kes Arial -8 - oA A B - = Metni Kaydir Sayi - ) Mormail
B@ Kopyala — )
Yapigtir K T A~ =~ A~ = = = Birlesgtir ve Ortala ~ B2 -~ 25 » 2% Kogullu Tablo Olarak | Kotd
- Bigim Boyacisi - : milendirme ~ Bicimlendir ~
Pano = vazi Tipi = Hizalama = Say! = stiller
B3 - Jx 80733.,25
Fa B C D E F G H 1 J K L nA N o]
1 BIST100 GARAMN THYAO ARBMNK SODA TATGD CIMSA BIZIM TOASO TANHL EKGYO
2 |03.06.2013 76.953.66 5.05 6.43 T.6T 1.14 2.35 8.656 27.48 9.97 9.65 2.88
3 |04.06.2013 80.733.25] 5.49 7.01 8.07 1.19 2.48 9.46 28.36 10,62 10,09 2.99
4 |05.06.2013 79.636.79 5.42 7.10 7.93 1.18 2.48 9.76 29.43 11,01 10,18 3.04
5 |06.06.2013 75.895,26 58.15 6.71 7.57 1.14 2.40 9.15 28,56 10,54 9,56 3.01
6 |07.06.2013 78.332,59 8,42 7.03 7.84 1.18 2.49 9.80 29,04 11,10 9,92 2,92
7 |10.06.2013 T6.386,19 8.13 6,92 7.7 1.15 2,42 9.50 28,65 10,67 9,34 3.00
8 |[11.06.2013 T5.041,03 7.90 6.54 76T 1.16 2.43 9.76 29,04 11,01 9,83 2.93
9 |[12.06.2013 T6.880,65 8.05 6.61 7.95 117 2.49 9,95 29,34 11,18 9.78 2,91
10 |[13.06.2013 76.488.60 8.03 6.66 7.76 1.18 2.67 9.84 30,12 11,01 9.47 2.90
11 |[14.06.2013 50.011.09 5.47 6.97 8.26 1.24 2.70 10.26 31.19 11,18 9.83 2.91
12 [17.06.2013 T5.946.45 5.30 6.90 7.97 1.23 2.65 9.99 30.31 11.27 10,14 2.77
13 |18.06.2013 TT.739.61 5.13 7.03 7.84 1.23 2.65 9.80 29.53 11,23 10,05 2.76
14 [19.06.2013 75.834.61 5.26 7.10 7.99 1.24 2.69 10,07 31.09 11,01 10,14 2.49
15 |20.06.2013 73 461,89 7.65 6.87 7.48 1.23 2.58 9.50 29,14 10,10 9.83 2.41
16 |21.06.2013 73.101,76 7.65 6.64 7.21 1.22 2.60 9,99 29,73 10,84 9,74 2.40
17 |24.06.2013 T0.640,50 7.40 6.40 6.87 117 2,57 9,95 30,31 10,41 9,34 2.36
18 |25.06.2013 T1.214,61 744 6.96 6.78 1.21 2,57 10,26 29,82 10,19 9,08 2.50
19 |26.06.2013 73.851,53 7.86 7.18 7.14 1.23 2.63 10,26 30,02 10,45 9,56 2.56
20 |27.06.2013 T5.761.53 8.07 7.66 7.31 1.25 2.70 10,18 30,02 10,49 9,34 2.63
21 |28.06.2013 76.294 .51 5.05 7.50 7.44 1.25 2.73 9.99 30.60 10,41 9.96 2.58
22 |01.07.2013 76.736.59 7.98 7.650 7.48 1.28 2.73 10.26 30.51 10,67 10.31 2.41
23 |02.07.2013 76 438,81 7.96 7.52 7.48 1.28 2.71 10.10 30.51 11,18 10.27 2.40
24 |03.07.2013 73.718.71 7.59 7.34 7.14 1.28 2.65 9.91 29,92 11,10 9.87 2.29
25 |04.07.2013 75.409.63 7.80 7.54 7.33 1.29 2.65 9.84 30,02 11,10 10.31 2.39
26 |05.07.2013 73.111,83 7.40 7.48 6.95 1.27 2.59 9.69 29,24 10,88 10,00 2,46
27 |os.07.2013 71.682,30 7.13 7.56 6.70 1.26 2.50 9.65 29,14 10,71 9,92 2,49
28 |09.07.2013 71.981,59 6.98 7.96 6.74 1.26 2.50 9.65 28,85 10,92 10,14 2.43
29 |[10.07.2013 71.074,11 6.83 8.04 6.49 1.28 2.46 9.19 28,56 11,05 10,44 2.50
30 [11.07.2013 71.789,85 6.83 8.00 6.51 1.25 2.50 9.34 28,46 11,14 10,93 2,49
31 |[12.07.2013 73.921.95 7.10 5.08 5.89 1.26 2.56 9.42 27.68 11,23 11.11 2.41
32 |[15.07.2013 T6.227.95 7.44 5.06 7.23 1.26 2.59 9.65 27.78 11,74 11.55 2.45
33 |[16.07.2013 75 678,08 7.34 5.06 7.27 1.26 2.61 9.65 28.56 11,66 11.33 2.41
24 |aw o Anan == Awa nn > e ann - ra 4 e P, e no an an nn aa s a e
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BIST Hisse Portfoyu Portfoy Optimizasyonu

Stock Portfolio Analyzer

Analysis parameters: First date in data range: 03.06.2013
EWMA decay factor 0,97 Last date in data range: 31.10.2016
VaR pericod in days Hel Sample frequency: Daily Retrieve data from Y_ahoo & Import data from I_'lle &8 Analyze l.fsin previously
vaR confidence interval 1% P Sample size: a55 analyze portfolio analyze portfolio retrieved data
Risk Decomposition b
Equally h b b h 3 b ~ condition-]
Stock Latest Portfolio Weighted EWMA Residual EWMA R- Value at al VaR
Symbol No Shares Price Value Weight Volatility Volatility Active Risk Market Risk Risk EWMA Beta Squared Risk (VaR) (CVar)| Warnings
Portfolio Totals: 250.001 22,9% 20,1% 6,7% 19,0% 6,7% 1,01 0,89 7.375 8.449
Index: BisTi00 " 78.516,62 23.8% 18,8% 1,00 1,00
Individual stocks: GARAN 2.995 8,35 25.008 10,0% 35,6% 27.4% 12,8% 25,0% 11,2% 1,33 0,83
THYAO 4.580 5,46 25 007 10,0% 35,7% 28.5% 19,6% 20,8% 19,5% 1,10 0,53
AKBMNK 3.026 8,26 24 995 10,0% 34,9% 27.3% 13,5% 24 4% 12,3% 1,30 0,80
SODA 5814 4,30 25000 10,0% 28,8% 22 1% 19,2% 12,7% 18,1% 0,67 0,33
TATGD 4.355 5,74 24 998 10,0% 34,0% 27,9% 22.8% 16,2% 22 7% 0,86 0,34
CIMSA 1.627 15,36 24 991 10,0% 26,6% 17,2% 14,5% 11,7% 12,6% 0,62 0,46
BIZIM 1.930 12,95 24 994 10,0% 29.7% 27.9% 20,9% 18,5% 20,9% 0,98 0,44
TOASO 1.087 23,00 25001 10,0% 37.7% 26,6% 21.2% 16,3% 21.1% 0,87 0,37
TAVHL 1.916 13,05 25.004 10,0% 37.,9% 35,3% 29.3% 19,7% 29,2% 1,05 0,31
EKGYO 7.863 3,18 25.004 10,0% 34,4% 31,2% 20,0% 24 6% 19,1% 1,31 0,62
- — - Risk Decompoaity ility due to the market (beta x market 4 condition
RIS AA.“MH.A-..‘ o - - - v"".rlli'y) alue at @l Vﬂ';
~ Active risk is the risk relative to to the index or tisk Market Risk | a1oo referred to as systematic risk. e (varz)
. . T% 19,0% 7.376
benchmark: It's the standard deviation of the \
L o -
. . difference between the asset or portfolio returns and |,. = 282 R
' Active Risk ] Rie 2= e
6.7% the index (benchmark) returns. ooy ol PPETy PP =55
| - o B%% 16,2%0 22, 7% 0,86 0,34
596 11,79 12 6% 0,62 0,46
o o - 9% 18,5% 20,9% 0,98 0,44
Sometimes called the Tracking Error, it's a measure 2% 16.3% 21.1% o.87 0.37
i . L. . 3% 19, 7% 29,2% 1,05 0,31
12 8% of how closely an individual asset or portfolio tracks 0% 24.69% 19.1% 1.31 0.62
| ¥ 0 i
19 6% the benchmark. If the portfolio exactly tracks the | = _ :
| r L 3 z H o Residual, or s ifi i i i i i i
" pecific risk, is the wvolatility which is specific to the asset or
1 13 5[}".-'0 benChmark aCtlve rISk WI" be Zero. Resi portfolio. This will always be equal to (if beta = 0) or less than the total
esidual e 7 5 i
x - volatility. Residual returns are uncorrelated with systematic (market-
0, s based) returns —
. 19,2% 6.7% :
| 22 80_.-"0 Specific variance is total variance less variance due to market. Volatility is
= 1129 | square root of the wvariance.
! 14,5% 10 5%
o, 12,3%
i 20,9% T
0y 22, 7%
I 21,2% 12,6% o e
0, oy o, 20,9% 0,98 0,44
i 29.3% 19, 7% 29.2% 1,05 0,31 21 290 ooy g
. 20.0% 24 6% 19.1% 1,31 0,62 29.2% 1.05 0.31
19,1% 1,31 0,62

Kaynak: Peter Hoadley Portfolio Optimiser Pro
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BIST Hisse Portfoyu Portfoy Optimizasyonu

Hoadley Portfolio Optimizer Pro

(Version 3.6a) Market parameters: S Show Chart | Show Assets | Efficient Frontier Type
Market expected annual return i 15,00%] Optimize Portfolio Asset Groupings " Arithmetic
GETE Risk free rate . 7.50% Show Weights | Hide Assets | ¢+ Geometric
POP::E:'::‘t;:zl:t::::::ata Portfolio parame?ers: : i : :
Asset GI’OLIPII'IQS BanKlng Aviation BanKlngnnsumersrnsumers-er‘tlllsersnnsumersJtomotlve Aviation REIT
Clear portfolio data & enter Asset IDs| GARAN THYAO AKBNK SODA TATGD CIMSA BIZIM TOASO TAVHL EKGYO
all data manually Volatilities| 27.4% 285% 27.3% 221% 27.0% 17.2% 27.09% 266% 353% 31.2%
Either: Beta 1,3 1.1 1,3 0.7 0.9 06 1.0 0.9 1.0 1,3
Save dataset or: est. Returns
Expected Returns| 17.5% 158% 17.2% 125% 14,0% 122% 149% 14.0% 154% 17.3%
Import previously saved Minimum Weights 0%| 0% 0%| 0% 0% 0% 0%| 0% 0% 0%
dataset Maximum Weights| 100% _ 100% _ 100% _ 100% _ 100% _ 100% _ 100% _ 100% _ 100% _ 100%
Portfolio scenarios: Returns Vclatility Arithmetic Efficient Frontier |
12,56% 16.00%
Optimizer is using asset 12,82% 16.10% L aran
grouping constraints. 13,08% 16,28% 17.31% A AKBMK
13.34% 16_54%
13,60% 16.86%
13,85% 17.23% 16.31% -
14.11% 17.65%
14,37% 18.11% .
14 63% 18 61%
14,89% 19.16%| £ 19.31% 1
= <>
15,15% 19.73%| &
15,41% 20,34%| 5
15,67 % 20.98%|| T 14.31% 4
15,93% 21,65%]| = @ TR
16,19% 22 33%|| =
16,45% 23.05%
16,71% 23 80% 13.31% 1
16,97 % 24 63%
17.22% 25,99% £ SODA
17.48% 27.43% 12,31% ! ! ! ! !
Optimal portfolio 15.81% 21.33% 15,75% 17,75% 19.75% 21.75% 23,75% 25,75% B
Sharpe ratio 0.39 volatility |
Current portfelio 15,07% 20.13%| )
Index | Analyze Optimize Optimal Portfolio Analysis Performance Measures 1 Performance Measures 2 Risk A
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BIST Hisse Portfoyu Portfoy Optimizasyonu

Optimal portfolio 15,81% 21 ,33'!.| 32% 5% 12% 2% 2% 13% 10% 10% 4% 11%
Sharpe ratio 0,39
Current portfolio 15.07% ED,1S%| 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
Sharpe ratio 0,38
Minimum risk portfolio 12,56% 1E.DD%| 0% 0% 0% 22% 3% 62% 2% 11% 0% 0%
Sharpe ratio 0,32
Maximum geometric return 13,47% 24_?D%| 49% 2% 15% 0% 0% 0% 5% 2% 2% 18%
Sharpe ratio (geometric) 0,24
Correlation matrix: GARANM THYAO AKBNK SODA TATGD CIMSA  BIZIM TOASO TAWVHL EKGYO

GARAN 1,00 0,61 0,92 0,48 0,46 0,57 0,33 0,49 0,40 0,70
THYAOD 0,61 1,00 0,61 0,22 0,45 0,52 0,60 0,42 0,63 0,29
AKBMNK 0,92 0,61 1,00 0,45 0,49 0,55 0,24 0,49 0,41 0,70
SODA 0,48 0,52 0,45 1,00 0,39 0,48 0,49 0,34 0,44 0,46
TATGD 0,46 0,45 0,49 0,39 1,00 0,46 0,43 0,43 0,46 0,50
CIMSA 0,57 0,52 0,55 0,48 0,46 1,00 0,46 0,42 0,45 0,91
BIZIM 0,83 0,60 0,24 0,49 0,43 0,46 1,00 0,36 0,44 0,46
TOASO 0,49 0,42 0,49 0,34 0,43 0,42 0,36 1,00 0,33 0,43
TAVHL 0,40 0,63 0,41 0,44 0,46 0,45 0,44 0,33 1,00 0,48
EKGYO 0,70 0,59 0,70 0,46 0,50 0,51 0,46 0,43 0,48 1,00

Index | Analyze | Optimize | Optimal Portfolio Analysis Performance Measures 1 Performance Measur
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Optimum Portfoy Analizi

Optimal Portfolio Analysis

Leverage analysis

Amount to invest:

Borrowing cost: preimium above risk free rate
Total borrowing cost

250.000

5.00%

12.50%

Run Analysis |

~ Zoom in/Zoom out

Leveraging options: C:—15ah| Return
100% in cash 0% 100% 0 250.000 7.,50% 0,00%
20% 80% 50.000 200.000 9,16% 4 2T%
De-leveraged 40% 60% 100.000 150.000 10,82% §,53%
60% 40% 150.000 100.000 12,48% 12,80%
80% 20% 200.000 50.000 14,14% 17.06%
Mo cash - 100% in risky assets 100% 0% 250.000 0 15.81% 21,33%
120% -20% 300.000 -50.000 16,47% 25,59%
Leveraged (borrow) 140% -40% 350.000 -100.000 17,13% 29,86%
160% -60% 400.000 -150.000 17,79% 34,13%
180% -B0% 450.000 -200.000 18,45% 38,39%
200% in risky assets 200% -100% 500.000 -250.000 19.11% 42,66%

Return

15,3%

14,3%

13,3%

Capital Allocation Options

12,3%
15,8%

T T T T
17.8% 19,8% 21.8% 23,8%

Volatility

.
25 8%

Optimal Portfolio -- Descending order of asset weight
Total Porffolio Total GARAM CIMSA AKBMNK EKGYO TOASO BIZIM THYAD TAVHL TATGD SODA
100.0% 31.7% 12,7% 11.9% 10.9% 10.1% 9.7% 4.7% 3.9% 2.4% 2.1%
Optimal Portfolio by Asset escending order of asset weight
AUTOMOTIVE Total TOASO
10.1% 10.1%
AVIATION Total THYAD TAWVHL
8.5% 4.7% 3.9%
BAMKING Total GARAM AKBMNK
43.5% 31.7% 11.9%
COMGLOMERATES Total
0,0%
COMSUMERS Total BIZIM TATGD SODA
14,2% 9.7% 2.4% 2.1%
FERTILISERS Total CIMSA
12.7% 12.7%
OILGAS Total
0.0%
REIT Tatal EKGYO)
Index Analyze Optimize Optimal Portfolio Analysis Performance Measures 1 Performance Measures 2 Risk Attribution Risk Ba
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ptimum Portfoy Performans Analizi

Active Portfolio Analysis on Optimized Porifolio

Market & Portfolio Parameters:
Market (benchmark) volatility VaR period in days Expected market total return 15.00%
Pornfolio value 250.000 VaR confidence Interval 1% Expected market excess return 7.50%
Minimum Optimal

Optimal Variance Portfolio
Active Portfolio Statistics Paortfolio Portfolio Beta = 1 THY A ARKBMNEK CIMSA TOASO
Beta 1.107 0.674 1.000 1.331 1.104 1.296 0.673 0.864 0.623 0.984 0.866 1.048 1.310
R-Squared 0.953 0.628 0.953 0.832 0.531 0.796 0.327 0.339 0.462 0.440 0.373 0.312 0.623
Excess Returns 8.31% 5.06% 7.50% 9.98% 3.28% 9.72% 5.05% 65.,48% 4,68% 7.38% 65.,49% T.86% 9.83%
Residual Returns (Alpha) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
Active Returns 0.81% -2.44% 0.00% 2.48% 0.78% 2.22% -2,45% -1.02% -2.82% -0.12% -1.01% 0.36% 2.33%
Market-Based Returns 8.31% 5.06% 7.50% 9.98% 3.28% 9.72% 5.05% 5.48% 4,68% 7.38% 65,49% 7.86% 9.83%
Total Risk 21.33% 16.00% 19.26% 27.43% 28.48% 27.31% 22.13% 27.89% 17.24% 27.88% 26.64% 35.27% 31.20%
Residual Risk 4.63% 9.77% 4.18% 11.23% 19.51% 12.32% 18.15% 22.67% 12.64% 20.86% 21.09% 29.26% 19.16%
Active Risk (Tracking error) 5.05% 11.52% 4.,18% 12.84% 19.60% 13.52% 19,16% 22 81% 14.,49% 20,86% 21,24% 29,26% 20,02%
Market-Based Risk 20.82% 12.68% 18.80% 25.03% 20,75% 24 37% 12.65% 16.24% 11.72% 18.50% 16.27% 19.71% 24 63%
Sharpe Ratio 0.389 0.316 0,389 0.364 0.291 0.356 0,228 0,232 0.271 0.265 0.244 0.223 0.315
Information Ratio (Residual) 0,000 0.000 0,000 0,000 0,000 0.000 0,000 0,000 0.000 0,000 0,000 0.000 0,000
Information Ratio (Active) 0,160 -0.212 0,000 0.193 0,040 0,164 -0.128 -0.045 -0.195 -0.006 -0.047 0,012 0.116
M-Squared (Risk adjusted return) -0.18% -1.56% -0.18% -0.66% -2.04% -0.81% -3.21% -3.13% -2.40% -2.52% -2.92% -3.31% -1.58%
Risky Asset Holding 250.000 250.000 225740
Cash Holding 0 0 24 260 -
Total Holding 250.000 250.000 250.000 FiD S e Help

De-leveraged MNeutral Leveraged

s (Percentage) 02 20% B60%% 180%

(Percentage) 100% 80% A0% -80%

] o] 50.000 150.000 : 450.000

250000 200000 A00_000 —-50_000 200000
0.221 0.664 0.886 1.107 1. 772 1,993 2.215
R-Sqguared 0.000 0.953 0.953 0.953 0.953 0.953 0.953 0.953 0.953 0.953 0.953
Excess Returns 0.00% 1.66% 3.32% 4.95% 5.54%% 8.31% 9.97% 11.63% 13.29% 14_959%% 16.61%
Residual Returns (&lpha) 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%% 0.00%
Active Returns -7.50%0 -5.84% -4 _15%0 -2 52% -0.86%0 0.51%% 2.47T% 4. 13%0 5.79% T.45% 9. 11%%
Market-Based Returns 0.00% 1.66% 3.32% 4.98% 5.654% B8.31% 9.97% 11.63% 13.29% 14.95%% 16.61%
Total Risk 0.00% 4.27% B8.53% 12.80% 17.06% 21.33% 25.59% 29.86% 34.13% 38.39% 42 66%
Residual Risk 0.00% 0.93% 1.85% 2.78% 3.70% 4.63% 5.55% 5.48% 7.A1% B8.33% 9.26%
Active Risk (Tracking error) 15.80% 14 67 % 10.63% 5.89% 4. 285% 5.05% B8.31% 12.21% 16.29% 20.45% 24 65%
Market-Based Risk 0.00% 4.16% 8.33% 12.49% 16.66% 20.82% 24.98% 29.15% 33.31% 37.48% 41.654%
Sharpe Ratio 0.000 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389 0.389
Information Ratio (Residual) 0.000 0.000 0,000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Information Ratio (Mctive) -0.399 -0.398 -0.393 -0.365 -0.200 0.160 0.297 0.338 0.355 0.364 0.370
M-Sguared (Risk adjusted return} 0.00% -0.18% -0.158% -0.15% -0.18% -0.15% -0.158% -0.18% -0.18% -0.158%% -0.15%
Walue at Risk (WMaR) [ [s] 24 309 49 615 74427 99 236 124 045] 145 554 173 663 195 472 223 281 245 089
Conditional Walue at Risk (CWAR) [ 8] 28.423 56.845 B85.268 113.691] 142 114 170.536 198.959 227.382 255.805 284.227

Index Analyze O ptimize Optimal Portfolio Analysis Performance Measures 1 Performance Measures 2 Risk Attribution
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Risk Bazhh Etkin Sinir Analizi

Efficient Frontier Analysis; M2 & M3 Risk Adjusted Analysis

Market & Portfolio Parameters:

Market (benchmark) volatility

18.80%

Market total return
IMarket excess return

15.00%

7.50%

Run Analysis |

Help

Efficient Frontier analysis

olatiliti

12.56%

12.82%
i 16.10%

13.08%
16.28%

13.60%
16.86%

13.85% 14.11%
% 17.65%

14.37%
18.11%

14.63%
18.61%

14.89%
19.16%

Portfolios on the Efficient Frontier

15.67%

15.93%

16,19%

21.65%

16.45%
23.05%

16.71%
23.80%

16.97%

24.63%

17.22%

17.48%

Performance Measures 9 =

Beta 1.107 0,674 0,709 0,744 0,778 0.813 0,347 0.882 0,916 0,951 0,986 1.020 1.085 1.089 1.124 1,158 1,193 1,227 1.262 1,297 1.331
R-Squared 0,953 0.628 0.686 0.737 0,782 0.821 0.855 0.883 0.905 0,923 0.936 0.944 0,950 0,953 0,953 0,951 0,947 0.940 0.928 0.9038 0.832
Excess Returns 8.31% 5.06% 5.32% 5.58% 5.84% 6.10% 6,35% 6.61% 6.87% 7.13% 7.39% 7.65% 7.91% 8.17% 8.43% 8.69% 8.95% 9.21% 9.47% 9.72% 9.98%
Residual Returns (Alpha) 0.00% 0.00% 0,00% 0,00% 0.00% 0,00% 0.00% 0.00% 0.00% 0,00% 0.00% 0,00% 0,00% 0.00% 0,00% 0.00% 0.00% 0.00% 0,00% 0,00% 0,00%
Active Returns 0.81% -2.44% -2.18% -1.92% -1.66% -1.40% -1.158% -0.89% -0.63% -0.37% -0.11% 0.15% 0.41% 0.67% 0.93% 1.19% 1.45% 1.71% 1.97% 2.22% 2.48%
Market-Based Returns 8.31% 5.06% 5.32% 5.58% 5.84% 6.10% 6.35% 6.61% 6.87% 7.13% 7.39% 7.65% 7.91% 8.17% §.43% 8.69% 5.95% 9.21% 9.47% 9.72% 9.98%
Total Risk 21.33% 16,00% 16,10% 16.28% 16,54% 16.86% 17.23% 17.65% 18.11% 18.61% 19.16% 19,73% 20,34% 20,98%  21.65% 22.33% 23,05% 23.80% 24.63% 25,59% 27.43%
Residual Risk 4.63% 9.77% 9.03% 8.35% 7.72% 7.12% 6.56% 6.04% 5.58% 5.18% 4.86% 4.65% 4.55% 4.57% 4.71% 4.96% 5.32% 5.81% 6.62% 7.78% 11.23%
Active Risk (Tracking error) 5.05% 11.52% 10,55% 9,64% 8.77% 7.95% 7.16% 6,44% 5.79% 5,26% 4. 87% 4,66% 4. 66% 4,87% 5.25% 5.78% 6,44% 7.21% 8,25% 9,67% 12.84%
Market-Based Risk 20.82% 12.68% 13.33% 13.98% 14.63% 15.28% 16.93% 16.58% 17.23% 17.88% 18.53% 19.18% 19.83% 20.48%  21.13% 21.78% 22.43% 23.08% 23.73% 24.38% 25.03%
Sharpe Ratio 0,389 0,316 0,330 0,342 0,353 0,362 0,369 0,375 0,380 0,383 0,386 0,388 0,389 0,389 0,389 0,389 0,388 0,387 0,384 0,380 0,364
Information Ratio (Residual) 0,000 0.000 0.000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0.000 0.000 0,000 0,000 0.000 0,000 0,000 0,000 0,000 0.000 0.000
Information Ratio (Active) 0.160 -0.212 -0.207 -0.199 -0.190 -0.177 -0.160 -0.138 -0.108 -0.070 -0.022 0.032 0.088 0.137 0177 0.205 0.225 0.237 0.238 0.232 0.193
M-Squared (Risk adjusted return) -0.18% -1,56% -1,29% -1,06% -0.87% -0.70% -0.57% -0.45% -0.36% -0,30% -0,25% -0.21% -0,19% -0.18% -0.18% -0.19% -0.20% -0.23% -0.28% -0,36% -0,66%

Orptimal

Risk Adjusted Analysis

Beta 0,949

R-Sqguared 0,901 0. 737
Excess Returns T.12%% 6 44%%
Residual Returns (Alpha) 0. 00% 0_00%% 0.00% 0. 00%% 0. 00% 0. 00% 0. 00% 0. 00%
Active Returns 0. 81% -0_1&%% 0.00% -0_01%a -0_.38% -0_.52%% -0_.68% -1.06%%
Market-Based Returns 8.31% 7.32% T.50% 7.49% F.12% 5.95% 65.82% 5.44%
Total Risk 21.33%% 18.80%% 15.80%% 18.80% 18.80%% 18.80% 18.80%% 18.80%%
Residual Risk 4. 63% 4. 08%0 0, 00%: 1.00%6 5.92% 5. 88% T.82% 9.64%
Active Risk (Tracking error) 5.05% 4_10%6 O, O 1., 0:0% 6,00 % ¥ 0% 8 ,00% 10, 00%
Market-Based Risk 20.82% 18.35% 18.80% 18. 7 7% 17.84%%6 17.50% 17.10%% 16.14%%
Sharpe Ratio 0.389 0.389 0.399 0. 398 0379 0.371 0363 0.342
Information Ratio (Residual) 0000 Q.000 0.000 0000 0. 000 0000 0. 000 0. 000
Information Ratio (Active) 0.160 -0.044 0.000 -0.011 -0.032 -0.042 -0.053 -0.064 -0.074 -0.085 -0.095 -0.106
M-Sqguared (Risk adjusted return}) -0.18%% -0_18%% 0.00% -0.01%% -0 10%% -0.17%% -0.27%% -0.38%6 -0.52% -0.58%6 -0.86%% -1.06%6
FPercent Optimal Portfolio 100_ 0% 88.1% 0.0% 21.6% 43 2% 64 6% 85.9% 107 . 1% 128.0%% 148 6% 168_9% 188.8% 208.3%
Market Portolio (benchmark) 0.0% 0.0%% 100_.0% 75, 9% 51_ 6% 27 2% 2.6% -22 1% -46_8% -71.5% -96_.1% -120.6% -144 8%
Cash relating to market portfolio 0.0% 0.0%% -100_ 0% -5, 9% -51.6% -27. 2% -2 6% 22 1% 46 8% T1.5% 96_ 1% 120.6% 144 8%
Cash relating to leverage 0.0% 11.9%% 100.0% TE. 4% 56.8% 35.4% 14.1% -¥. 1% -28.0% -18.6% -58.9% -88.8% -108.3%
MNet Cash 0.0% 11.9% 0_0% 2.5% 5.2% 8.2% 11.5%% 15.0%6 168.8%% 22.9% 27. 2% 31. 7% 36.5%

Index
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Optimal Portfolio Analysis

Performance Measures 1

Performance Measures 2

Risk Attrilo
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Optimum Portfoy Risk Metrikleri

Risk Attribution Analysis of Optimal Portfolio

Run Analysis ‘

Help ‘

Weight in portiolio

Percentage coniribution to risk
Contribution to risk

Marginal contribution to risk

Risk Attribution by Individual Asset -- Descending order of asset weight

Totals GARAN CIMSA AKBNK EKGYO TOASO BIZIM THYAQ TAVHL TATGD SODA
100,00% 31,66% 12,74% 11,67% 10,91% 10,07% 9,73% 4,68% 3,86% 2,40% 2,08%
100,00% 38,06% 717% 13,89% 12,91% 7,87% 8,64% 4 66% 3,66% 1,87% 1,26%

21,33% 6,12% 1,93% 2,96% 2,13% 1,66% 1,84% 0,99% 0,78% 0,40% 0,27%
0,256% 0,120% 0,250% 0,252% 0,167% 0,190% 0,213% 0,202% 0,166% 0,130%

Weight in portiolio

Percentage confribution to risk
Contribution to risk

Marginal contribution to risk

Risk Attribution by Asset Grouping -- Descending order of group weight

Totals|  BANKING CONSUMERS -ERTILISERS REITAUTOMOTIVE  AVIATION LOMERATES OILGAS OTHER
100,00% 43,53% 14,20% 12,74% 10,91% 10,07% 8,99% 0,00% 0,00% 0,00%
100,00% 91,95% 11,78% 7.17% 12,91% 1,67% 8,32% 0,00% 0,00% 0,00%

21,33% 11,08% 2,51% 1,93% 2,13% 1,66% 1,76% 0,00% 0,00% 0,00%
0,255% 0177% 0,120% 0,252% 0,167% 0,206%
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Risk Bazh Varhk Dagilim

Risk-Based Asset Allocation (Long-only Portfolios)

Run Analysis ‘ Help ‘
Asset weights b Portfolic arpe| Diverse-|Asset Weights
Asset Allocatio ateg Re ol3 Ratio ] GARAN  THYAO AKBNK  SODA  TATGD CIMSA  BIZIM  TOASO  TAVHL EKGYO
Optimal 1581%| 2133%| 0389, 1254 317% 47%  11.9% 21% 24%  12.7% 97%  10.1% 39%  10,9%
Minimum Variance 12.56%| 16,00%| 0316] 1241 0.0% 0.0% 00% 22.3% 30%  62,0% 17% 11,0% 0.0% 0.0%
Maximum Diversification 1402%| 1862%| 0350, 139 1.7% 0.0% 11% 183% 119% 154% 131% 207% 11.8% 6,0%
Risk Parity 1472%| 1925%| 0375 1,361 8.6% 8.4% 86%  12.6% 99%  153% 96%  11.1% 1.9% 7.9%

Risk Attribution by \Percent Contribution to Risk
Asset Allocation Strategy GARAN  THYAD AKBNK  SODA TATGD CIMSA  BIZIM TOASO TAVHL EKGYO
Optimal B1% 4% 13% 13%  19% 72% 86% 7% 3% 129%
Minimum Variance 00% 00% 00% 223%  30% 620% 17% 110% 00%  00%
Maximum Diversification 18 00% 12% 155% 128% 102% 141% 212% 160% 72%

Risk Parity 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%
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Piyasalarda Tecrube En Degerli Varhktir!

www.borfin.com.tr

Jesse Livermore'un Yatirim Anlayisi:
1-Sermaye piyasalarinda yeni olan hicbir sey yoktur.

2-Piyasa asla yanlis degildir ama piyasa hakkindaki
goriisler genellikle yanlistir.

3-Piyasa diisiiyor diye alim yapma, Piyasa yiikseliyor
diye satis yapma.

4-Asla zararlarinin ortalamasin1 (Pacal) yapma.

5-Piyasada olan her biiyiik hareketlerin nedenini
Ogrenmeye calisma.




DOG. DR. EVREN BOLGUN £ 1 £

PORTFOY RiSK YONETIMI TEKNIKLERI

26 KASIM 2016

Bogazici Unn Ersm.
The Master of Science Progra

_#’ FINANCIAL ENGINEERING




