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OZET

Bu c¢alismanin “Kurumsal yonetim ilkelerini benimseyen ve uygulayan
firmalarin hisse senetlerinden olusan Kurumsal Yo6netim Endeksi’nin volatilitesi BIST
100, BIST 50 ve BIST 30 endekslerinin volatilitesine gore daha diisiiktiir” seklindeki
temel hipotezi; ARCH, GARCH, EGARCH ve TGARCH modelleri kullanilarak
31.08.2007 — 31.12.2013 tarihleri arasinda BIST Kurumsal Yénetim, BIST 100, BIST
50 ve BIST 30 endekslerine ait 1592 adet giinliik veri kullanilarak E — Views 8

ekonometri paket programi yardimiyla analiz edilmistir.

Elde edilen analiz sonuglarma gore BIST Kurumsal Yonetim Endeksi’nin
volatilitesi (0.0004142119) ele alinan diger endekslere nazaran en diisiik volatilite
oldugundan ¢alismanin temel hipotezi “Kurumsal yonetim ilkelerini benimseyen ve
uygulayan firmalarin hisse senetlerinden olugsan Kurumsal Yoénetim Endeksi’'nin
volatilitesi BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesine gére daha
diistiktiir” dogrulanmistir. Calisma kapsaminda elde edilen diger sonuglara gore BIST
30 Endeksinin volatilitesi ele alinan endeksler igerisinde en yiiksek volatiliteye sahip
endeks olarak belirlenmistir. Analizler sonucunda elde edilen “o” ve “B”
parametrelerine gore endekslerde meydana gelen soklarin kaliciliginin ¢ok uzun
olmamakla birlikte bir miiddet siirdiigii gozlemlenmistir. Endekslerde yasanan
volatilitenin yarilanma siireleri genellikle 30 giin civarinda belirlenmistir. Fakat
volatilite yarilanma siirelerinin endekslerde birbirinden farkli olmasi piyasalar
arasinda arbitraj imkanin var oldugunu gostermektedir. Yapilan analizler neticesinde
yatirnmcilarin  finansal piyasalardaki yatirnm kararlarint daha giivenilir sartlarda
almalarina imkan veren sonuclar elde edilmistir. Bu sayede bu ¢alismanin sonuglari

finansal piyasalarda yatirim yapmak isteyen yatirimcilara bir oncii gosterge olacaktir.

Anahtar Kelimeler: Volatilite, Oynaklik, Kurumsal Yo6netim, ARCH —
GARCH, Kosullu Degisen Varyans



ABSTRACT

The main hypothesis of this study, which is “The volatility of the ISE Corporate
Governance Index that consists of stocks of firms to adopt and implement the
principles of corporate governance, is lower than the volatility of ISE 100, ISE 50 and
ISE 30 indexes”, was analyzed using ARCH, GARCH, EGARCH and TGARCH
model by E-Views econometric modeling programs. Between 31.08.2007 —
31.12.2013, 1592 daily datas that belong to ISE Corporate Governance, ISE100, ISE50

and ISE30 indexes were used for analysing.

According to obtained results, the volatility of ISE Corporate Govarnence
Index (0.0004142119) is the lowest volatility against the other indexes. Thus the main
hypothesis of the study, which is “The volatility of the ISE Corporate Governance
Index that consists of stocks of firms to adopt and implement the principles of
corporate governance, is lower than the volatility of ISE 100, ISE 50 and ISE 30
indexes”, was confirmed. According to other results that obtained under study, ISE 30
index volatility has been identified as the highest volatility in the indexes that analyzed.
According to “a” and “P” parameters, that obtained as a result of analysis, the
persistence of shocks occuring in indexes takes for a while but not too long. Half-life
of volatility experienced in the index is usually determined as 30 days. But the different
half-life of volatility of indexes shows that there are arbitrage opportunities in stock
markets. According to the analysis result, which allows financial investors to take
investment decisions in more reliable conditions, were obtained. Thus, the results of
this study will be a leading indicator for investors that wishing to invest in financial

markets.

Key Words: Volatility, Corporate Govarnence, ARCH - GARCH,

Conditional Heteroskedasticity
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BIiRINCi BOLUM

GIRIiS
1.1. GIRIS

“Kayranda Toren”

Parlak mehtapli bir gece; bir grup adam ormamin sik agag¢lar:i arasinda
ilerlemektedir. Kafilenin oniinde giden adam, hizli sopa darbeleriyle karsisina ¢ikan
sarmagiklar: ve kok fiskinlarim pargalayp arkadan gelenlere yol agryordu. Otekiler,
sirtlarindaki yiikiin agirligi altinda iki biikliim, ardi siwra sessizce yiirtimekteydiler.

Kimse konusmuyordu.

Ormanin ortasinda agiklik bir alana, bir kayrana, ulastilar. Sirtlarinda
getirdikleri mallari, gorenek geregi, kayramin ortasinda bulunan, iizeri otlarla kaph
bir tiimsegin iizerine koydular. Adamlar hazinenin etrafinda halka olmugslard.
Onderlerinin, herhalde biiyiicii olan adamin, bir isareti iizerine hep bir agizdan
gecenin sessizligini yirtan bir ¢iglik kopardilar. Sonra da bacaklarinin olanca hiziyla
geldikleri yone, ormamin igine kosup ilk ¢alilarin ardinda durdular, oraya sinip
beklediler.

Kayranmn iizerinde gokte ay, iki yidiz arasinda bir hayli yol almigti. Derken
karsidaki ¢alilarda dallarin ¢atirdamasi, oteki oymak temsilcilerinin geligini haber
verdi. Az sonra karartilar gecenin aydinliginda belirdi. Gelenler, dort bir yanlarina
acaba korkulacak bir diigman gercekten yok mu, diye c¢ekingence bakindilar.

Onderleri kutsal tiimsegin iizerindeki armaganlar: kesfetmisti. Hepsi omuzlarini vurup



mallart teslim aldiklarini gosterir bir makbuz vermisgesine, girtlaklarinin tiim giictiyle

bir ¢iglik kopardi. Sonra kayran derin bir sessizlige gomiildii.

Armaganlart almis olan oymak, ertesi giin ayni saatte toresel tutumla kendi
verecekleri mallari oraya getirecektir. Adamlar kayranin ortasindaki tiimsegin tistiine
i¢i zahire dolu ¢comlekler koyacaklardir, bunlar bir gece dnce aldiklart armaganlarin
karsihgidir. Zira, alinan bir seyin karsiliginda bir hediye vermek gerekiyordu. Iste bu
karsilik vermelerden ticaret dogmustur. (Aktaran: islamoglu, 2008:4)

Yukaridaki gibi torensel ayinlerle baslayan insanoglunun ticaret hayati
giiniimiize kadar degisik kaliplarla ve mallarla siiregelmistir. Ilk giinden bu yana
yapilan bu aligveris ve ticaret her zaman bir deger ilizerinden yliriitiilmiistiir. Bu
aligveris ve ticaret diinyasi icerisinde yatirimcilar basaktorler olarak yer almislardir.
Yatinnmcilar finansal piyasalarda ellerinde bulunan sermayeyi kullanarak sermaye
birikimlerini artirmak ve bir getiri elde etmek amacindadirlar. Bu amaglar1 sayesinde
ekonomik yapi1 islemektedir. Sermaye sahiplerinin bu yatirim yapma ve getiri elde
etme istegi her zaman basariya ulasamamakta ve sermayelerinde kayip yasamalarina
neden olmaktadir. Gelecek kavraminin igerisinde bulundurdugu belirsizlik ve risk
kavramlar1 yatirimeilarin bir yatirimi gergeklestirirken tizerinde durduklar1 en 6nemli
olgularin basinda gelmektedir. Yatirimcilarin gegmis tecriibelerine gore gelecege
yonelik bir beklentilerinin olmadig1 durumda belirsizlik kavrami hakim olmaktadir.
Fakat ge¢mis tecriibe veya verilerden hareketle gergeklestirilen analizler neticesinde
bir kayip veya kazang orani belirlenebiliyorsa bu durumda belirsizlik, yerini risk
kavramina birakmaktadir. Gergeklesen ile beklenen degerin birbirinden farkli oldugu
durumlarda ortaya ¢ikan fark ise risk olarak tanimlanmaktadir. Yatirimlarin temel
amacina ulagabilmesi i¢in bu farki minimuma indirgeyecek etkin bir risk analizi ve
yonetimi gergeklestirmelidir. Finansal piyasalarda risk unsurunu hesaplamak zor fakat
tahmin edilmek istenen en Onemli olgudur. Bu nedenle yatirimcilar finansal
piyasalarda meydana gelen bu belirsizligi en aza indirgemek ve riski dagitmak
arayisina girmislerdir. Bu arayislarda 6zellikle piyasalarda meydana gelen oynakligin
ongoriilmesine dair caligmalar biyiik ilgi gérmiistiir. Bu kapsamda riskin temel

gostergesi olan volatilite, finansin en 6nemli konularindan birini olusturmakta, piyasa



aktorleri ve akademisyenler tarafindan da dikkate alinmaktadir. (Aksu, 2006: 1; Adlig,
2009: 1; Kayalidere, 2013: 5)

Finansal piyasa getirilerinin volatilitesi, bir yatirim karariin olusturulmasinda
onemli bir unsur oldugu i¢in tasarruflarini finansal piyasalarda yatirinma doniistiirmek
isteyen yatirimcilar i¢in kendi tlkelerindeki, gelismis ve gelismekte olan tilkelerdeki
volatilite seviyesi 6nemlidir. Bu agidan diisiiniildiigiinde piyasalarda etkin yatirim
kararlar1 verebilmek i¢in Oncelikle bu piyasalarin volatilitesinin modellenmesi
gerekmektedir (Yalama, 2008: 45). Hisse senedi piyasasinin volatilitesinin artmasi,
piyasanin ortalama degerlerinden uzaklastigini ve riskli hale geldigini gosterir
niteliktedir. Bu bakimdan yatirimcilarin yatirnrm yapmay1 disiindiikleri piyasanin
volatilitesini belirleyerek risk analizlerini ger¢eklestirmeleri, beklenen ve gergeklesen
deger arasindaki farkin azalmasimi saglarken yatirimlarinda bir kayipla karsilasma

olasiligini da azaltmaktadir.

Genel olarak getirilerin standart sapmasi veya varyansi Olgiilerek kurulan
volatilite tahmin modellerinin Rassal Yiiriiylis Modeli ile bagladigi kabul edilir. Sabit
volatilite modelleri olarak kabul edebilecegimiz Rassal Yiiriiylis Modeli, Tarihsel
Ortalama Modeli, Hareketli Ortalama Modeli, Agirliklandirilmis Ortalama Modeli
gibi modeller getirilerin zamana gore sabit oldugunu, getiri dagiliminin da zamandan
bagimsiz olacak sekilde hep ayni salinimi izledigini varsaymaktadir. Engle (1982) s6z
konusu varyansin zamana bagli olarak degistigini ve bu degisimin de volatiliteyi
degistirdigini O6ne siiren ARCH tipi modelleri ortaya sirmistiir. 1986 yilinda
Bollerslev tarafindan 6nerilen ve Genisletilmis ARCH modeli (GARCH 1.1) olarak
bilinen model, varyansin zaman igerisinde ge¢gmis donem varyanslarina bagli olarak
degistigi varsayimina dayanmakta ve volatilite tahminlerini bir adim ileriye
gotlirmiistiir. GARCH modelinin pozitif ve negatif soklara kars1 simetrik tepki vermesi
ve dolayisiyla kaldirag etkisini géz ardi etmesi GARCH modelinin asimetrik
ozellikleri tam yansitamamasina neden olmustur. Gelistirilen diger GARCH
modelleriyle (AGARCH, ARCH-M, Augmented ARCH, EGARCH, GJR-GARCH,
QGARCH, TGARCH, NGARCH, IGARCH) bu modelin asimetrik etkiyi belirlemeye

yonelik sorunlar1 giderilmeye caligilmistir.



Yatirimeilarin yatirimlarini  gergeklestirdikleri finansal piyasalarin durumu
biiyiik 6nem arz etmektedir. Ozellikle volatilitenin az oldugu piyasalar giivenli
limanlar olarak goriilmekte ve riski sevmeyen yatirimcilar i¢in yatirimlarin
yonlendirebilecekleri alanlar olusturmaktadir. Literatiirde etkin piyasalar hipotezi
olarak gegen ve FAMA tarafindan 1970 yilinda 6ne siiriilen hipoteze gore; etkin
piyasalarda menkul krymetle ilgili bilgiler diisiik bir maliyetle ve yatirimcilara en kisa
zamanda saglanmaktadir. Etkin bir piyasada fiyatlar piyasaya ulasan bilgileri tam
olarak yansitacagindan bu tiir piyasalarda ge¢mis donem verileri yardimiyla
gerceklestirilecek teknik analizler neticesinde kar elde olanagi bulunmamaktadir. Bu
yiizden de etkin piyasalarda spekiilatif hareketlerle kar elde etme olanagi ortadan
kalkmaktadir. Volatiliteyle ilgili onemli bir diger konu, yatirimcilarin bilgiye
ulagsmalarindaki kolaylik yeya zorluk derecesidir. Eger yatirimcilarin bilgiye
ulagmalar1 kisitlanmigsa, degiskenlerin hizli bir sekilde gelistigi donemlerde finansal
piyasalarda asin volatilite beklenebilir (Gerlach, 2005: 174). Tiirkiye’de 30.12.2011
tarihinde 28158 Sayili Resmi Gazete’ de yayinlanarak yiiriirlige giren “Kurumsal
Yénetim Ilkelerinin Belirlenmesine ve Uygulanmasina Iliskin Teblig”’inde belirtilen
ilkelerden hareketle 31 Agustos 2007 tarihinden itibaren Kurumsal Y6netim Endeksi
olusturulmaya baslanmistir. Bu ger¢evede Borsa Istanbul yapisi altinda hesaplanan
diger endekslere gore Kurumsal Yo6netim Endeksinin etkin piyasa tanimina daha fazla
uydugu soylenebilir. Bu noktadan hareketle “Kurumsal yonetim ilkelerini benimseyen
ve uygulayan firmalarin hisse senetlerinden olusan Kurumsal Yonetim Endeksi’'nin
volatilitesi BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesine gore daha
diigtiktiir”  hipotezini sinamak ve yatirimcilara menkul kiymet piyasalarindaki
volatilite olgusu iizerinde yardimer olmasi diisiincesiyle gerceklestirilen bu ¢alisma

bes ana boliimden olugmaktadir.

Calismanin birinci boliimiinde; neden boyle bir calismaya gerek duyuldugunu
belirten galismanin problemi, ¢alismanin hangi amagla gergeklestirildigini gosteren
calismanin amaci, arastirmayi diger benzeri arastirmalardan ayiran ve bilime ne tiir
katkilarinin olacaginin belirtildigi calismanin Onemi, aragtirmada sinanacak olan
yargilarin yer aldigi ¢alismanin sayiltilari, ¢alismanin gerek zaman gerekse maliyet
gibi dis etkenler nedeniyle maruz kaldigi smirhiliklarinin belirtildigi ¢aligmanin

sturliliklary, arastirmada okuyucuya kolaylik saglamasi agisindan siklikla kullanilan



terimlerin agiklandigi tanimlar ve arastirmada kullanilan kisaltmalarin agilimlarinin

yer aldigi kisaltmalar béliimlerinden olusmaktadir.

Calismanin ikinci boliimiinde konuya iliskin literatiir taramas1 yer almaktadir.
Bu kapsamda oOncelikle volatilite kavramina neden ihtiyag duyuldugunu gosterir
nitelikte olan Risk ve Risk Yonetimi kavramlari ele alinmistir. Akabinde volatilite
kavrami, modeller cercevesinde ele alinarak agiklanmigtir. Volatilite kavraminin
aciklanmasindan sonra uygulama alani olarak menkul kiymet borsalar se¢ildiginden
borsa kavraminin diinii, bugiinii ve Tiirkiye’deki gelisimine deginilmistir. Literatiir
boliimiiniin son kisminda ise bagsta Tiirkiye’de yapilan lisansiistii tezler olmak {izere

yerli ve yabanci makaleler konu agisindan degerlendirilmistir.

Calismanin {glincti boliimiinde, endekslerinin volatilitesinin en iyi hangi
model araciligi ile hesaplanabileceginin belirlenmesi ve endeksler arasi volatilite
siralanmasina yonelik tasarlanan ¢alismanin metodolojisi agiklanmaktadir. Bu
boliimde ilk olarak ¢alismanin modeli, evren ve 6rneklemi, 6rnekleme yontemi, veri
toplama araglari, verilerin toplanmasi, veri analiz teknikleri ve arastirma silirecinin
Ozetlenmesine yer verilmistir. Bunun yani sira ¢alismanin temel sorusu ve alt sorulari,

arastirma sorusunun temel savi ¢alismanin tiglincii boliimiinde agiklanmustir.

Calismanin ilk {ic boliimiinde anlatilan teorik bilgiler, BIST Kurumsal
Yonetim, BIST 100, BIST 50 ve BIST 30 getiri endekslerine iliskin veriler araciligyla,
calismanin dérdiincii boliimiinde uygulanmustir. lgili endekslere ait olan 31.08.2007
— 31.12.2013 doénemi giinlilk getiri degerleri kullanilarak olusturulan serilerin
ozellikleri incelenerek, kosullu degisen varyans modellerinin uygulanabilirligi
arastiritlmis ve seriler ampirik analiz i¢in kullanilabilir (duraganlastirilmasi, uygun
ortalama denkleminin bulunmasi) hale getirilmistir. Akabinde ele alinan serilerin
volatilitesinin (oynakligin) modellenmesi siirecinde kullanilabilecek en uygun model
arastirilmig ve bu en uygun modele gore endekslerin volatilitelerinin hesaplanmasi

yapilarak endeksler arasi karsilastirma gergeklestirilmistir.

Calismanin besinci boliimiinde, bir 6nceki boliimde gerceklestirilen analizler
neticesinde elde edilen bulgular konuya iliskin mevcut literatiir ile karsilastirmasi

yapilarak yorumlanmis ve ¢alismanin temel savi sinanmistir.



1.2. PROBLEM

Yatirnmeilar finansal piyasalarda ellerinde bulunan sermayelerini kullanarak
yatirim yaparlar. Gergeklestirdikleri bu yatirimlar sonucunda belli oranda bir getiri ve
kar elde etmek isterler. Fakat gelecegin belirsizligi yatirrmcilarin bu kéar arzularmin
her zaman olumlu yonde sonu¢lanamamasina neden olur. Yatirimci tarafindan tahmin
edilen ile gergeklesen arasindaki fark, risk faktoriinii dogurmaktadir. Yatirimeilarin
temel amaglarina ulagabilmesi i¢in ger¢eklesen ile tahmin edilen arasindaki farkin yani
riskin minimize edilmesi gerekmektedir. Bu baglamda volatilite risk yonetiminde
temel bir kavram olarak dikkate alinmaktadir (Kayalidere, 2013: 5). Finansal piyasa
enstriimanlarina yatirim yapmak isteyen yatirimcilarin dikkate almasi gereken en
onemli konularin basinda gelen volatilitenin yatirimcilar tarafindan dikkatle takip
edilmesi gereklidir. Yiiksek volatiliteye sahip olan bir piyasada fiyatlarin ortalamadan
sapmasi daha ¢ok gergceklesmektedir. Bu ylizden volatilitesi diisiik olan piyasalara
yatirim karar1 vermek, glivenli yatirim i¢in 6nemli bir gosterge olmaktadir. Tiirkiye’de
volatilite tizerine gergeklestirilen ¢alismalarda endekslerin volatilitesini en iyi tahmin
eden modellerin hangileri oldugunun belirlenmesi, arastirmalarin temel problemini
olusturmaktadir. Bu kapsamda bu ¢alismanin problemi “Daha 6nce volatilite tahmini
gergeklestirilmemis olan Kurumsal Yonetim Ilkelerini benimseyen firmalarm hisse
senetlerinden olusan BIST Kurumsal Yonetim Endeksi’nin volatilitesi etkin piyasalar
hipotezi ¢ergevesinde BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesinden

daha m1 dustiktiir?”
seklinde tanimlanmustir.
Aragtirma problemi kapsaminda asagidaki sorulara yanit aranmaktadir.

o Ele alinan dort endeksin volatiliteleri en iyi hangi volatilite modeli tahmin

edebilmektedir?
. Ele alinan dort endeks arasinda en yiiksek volatilite hangi endekse aittir?
o Ele alinan dort endeks arasinda en diisiik volatilite hangi endekse aittir?

o BIST 100 endeksinin volatilitesi en yiiksek volatiliteye mi sahiptir?



1.3.  ARASTIRMANIN AMACI

Bu galismanin temel amaci; arastirmaya dahil edilen ve BIST yapisi altinda
hesaplanan endekslerin volatilitelerinin hesaplanmasi ve bu hesaplanan volatilitelerin

birbirinden farkli olup olmadiginin belirlenmesidir. Ayrica ¢alismanin alt amaglari;

> Kurumsal Yonetim ilkelerini benimseyen ve uygulayan firmalarin hisse
senetlerinden olusan Kurumsal Yonetim Endeksi’nin volatilitesinin etkin piyasalar
hipotezi ¢ercevesinde diger endekslere nazaran en diisiik volatiliteye sahip olup
olmadiginin ortaya konulmasi,

» Arastirmaya dahil edilen endekslerin volatilitelerinin en iyi hangi volatilite
tahmin modeli ile tahmin edilebileceginin belirlenmesi,

> En yiiksek ve en diisiik volatiliteye sahip endeksin belirlenmesi
olarak belirlenmistir.
1.4.  ARASTIRMANIN ONEMi

Arastirma kapsaminda analizleri yapilan BIST Kurumsal Yonetim Endeksine
yonelik bir volatilite ¢alismasimin olmayisi, ayrica BIST 100, BIST 50, BiST 30 ve
BIST Kurumsal Yénetim Endeksleri arasi volatilite siralamasmin daha &nce
yapilmamis olmasi ¢alismanin 6nemini olusturmaktadir. Ayrica gerceklestirilen bu
calismanin, calisma kapsaminda ele alinan endekslere yatirim yapmak isteyen
yatirimcilar i¢in risk degerlendirmesinde basvurabilecekleri bir kaynak olusturmasi da

caligmanin 6nemini ortaya koymaktadir.
1.5.  ARASTIRMANIN SAYILTILARI

Calismanin amacin1 siarken gergeklestirilecek analizler ve elde edilecek

sonuglara asagida yer alan sayiltilar cercevesinde ele alinmistir.

a) Calismanin O6rneklemi dahilinde ele alinan hisse senedi endekslerine iliski
getiri verileri s6z konusu endekse iliskin volatiliteyi hesaplamada uygun

verilerdir.



b) Calisma kapsaminda ele alinan zaman araligi sonucunda elde edilen veriler

ekonometrik analiz i¢in yeterlidir.

c) Etkin piyasalar hipotezinin; menkul kiymetlerle ilgili bilgiler diisiik bir
maliyetle ve en kisa zamanda piyasaya yansiyacagi, fiyatlarin piyasaya ulasan
bilgileri tam olarak yansitacagi, etkin piyasalarda spekiilatif hareketlerle kar

elde etme olanag1 bulunmamaktadir.
1.6. ARASTIRMANIN SINIRLILIKLARI

Calismanin en 6nemli sinirlilig1 endekslerin volatilitelerinin hesaplanmasina
2007 yili Agustos ayr verileri itibariyle baglanmig olmasidir. Bunun nedeni ise
aragtirmada ele alinan dort endeksten en yeni hesaplanmaya baslanan endeks olan
BIST Kurumsal Yonetim Endeksi’nin bu tarihten sonra hesaplanmaya baslanmus

olmasidir.

Calismanin diger bir kisit1 ise analizlerin BIST yapusi altinda faaliyet gsteren
tim endekslerde degil sadece dort endekste uygulaniyor olmasidir. S6z konusu dort
endeks BIST yapis altinda faaliyet gdsteren hisse senetlerinin bilyiik ¢ogunlugunu

kapsadigindan endeks sayis1 bu sekilde daraltilmistir.
1.7.  TANIMLAR ve KISALTMALAR

Finansal riskin yonetiminde 6nemli bir kavram olan volatilite ¢aligmanin temel
kavramini olusturmaktadir. Volatilite kavramina iliskin tanimlar asagida genel

hatlartyla ele alinmustir.
1.7.1. Volatilite

Kavram olarak volaitilite en basit anlamda fiyatlarda ortaya c¢ikan ani
hareketlerdir. Sermaye piyasalarindaki volatilite ise, herhangi bir menkul kiymet veya
endeksin belli bir donemde gosterdigi fiyat oynakligidir (Akay ve Nargelecekenler,
2006: 5 — 36). Finansal piyasalarda son yillarda yasanan dalgalanmalar bu piyasalarda
yatirimda bulunmak isteyen yatirimcilari belli bir risk ile kars1 karsiya birakmaktadir.
Finansal piyasalardaki bu dalgalanmalar neticesinde piyasalarin dinamik isleyisini

tahmin etmek amaciyla birgok teknik gelistirilmistir. Finansal piyasalarin bu dinamik



Ozelliginin daha iyi anlagilmast ve zaman iginde degisen volatilitenin tahmin
edilebilmesi amaciyla Engle (1982) tarafindan Otoregressif Kosullu Degisen Varyans
(ARCH) modeli gelistirilmis, bu model Bollerslev (1986) tarafindan gelistirilerek
Genellestirilmis ARCH (GARCH) modeli olarak adlandirilmistir (Mazibas, 2005: 2).
ARCH ailesi olarak literatiirde yeri olacak bu ilk adimdan sonra mevcut modellerin
asimetrik etkiyi yansitamamasi nedeniyle Asimetrik GARCH modelleri olarak bilinen

yeni modeller daha gelistirilmistir.

1.7.2. Kisaltmalar

AB Avrupa Birligi

AB.D Amerika Birlesik Devletleri

ACF Otokorelasyon Fonksiyonu

ADF Genisletilmis Dickey-Fuller Testi

AIC Akaike Bilgi Kriteri

AR Otoregresif Siireg

ARCH Otoregresif Kosullu Degisen Varyans
ARCH-LM ARCH Lagrange Carpani

ARMA Otoregresif Hareketli Ortalama Siireg
ARIMA Otoregresif Entegre Hareketli Ortalama Siireg
BDDK Bankacilik Diizenleme ve Denetleme Kurumu
BiST Borsa Istanbul

BIST 100 BIST Ulusal 100 Endeksi

BIST 50 BIST Ulusal 50 Endeksi

BiST 30

BIST Ulusal 30 Endeksi



EGARCH

EWMA

GARCH

GARCH-M

GJR-GARCH

GKURY

GSYH

GXU100

GXUS0

GXU30

I-GARCH

iMKB

IMKB 100

IMKB 50

IMKB 30

MA

MSE

N-GARCH

PACF

Ustel GARCH

Ustel Agirliklandirilmis Hareketli Ortalama

Siireg

Genellestirilmis Otoregresif Kosullu Degisen
Varyans

GARCH - Ortalama
Esik GARCH

Kurumsal Yonetim Endeksi Logaritmik Getiri

Serisi

Gayri Safi Yurt i¢i Hasila

BIST 100 Endeksi Logaritmik Getiri Serisi
BIST 50 Endeksi Logaritmik Getiri Serisi
BIST 30 Endeksi Logaritmik Getiri Serisi
Entegre GARCH

Istanbul Menkul Kiymetler Borsasi
IMKB Ulusal 100 Endeksi

IMKB Ulusal 50 Endeksi

IMKB Ulusal 30 Endeksi

Hareketli Ortalama Siireg

Ortalama Karesel Hata

Dogrusal Olmayan GARCH

Kismi Otokorelasyon Fonksiyonu



Q-GARCH

RMD

RMSE

SC

S&P 500

TBMM

TEFE

TGACRH

TIC

TUFE

VAR

XU100

XU50

XU30

Ikinci Dereceden GARCH

Riske Maruz Deger

Ortalama Hata Karesinin Kokii
Schwartz Bilgi Kriteri

Standart & Poors 500 Borsa Endeksi
Tiirkiye Biiyiik Millet Meclisi
Toptan Esya Fiyat Endeksi

Esikli GARCH

Theil Esitsizlik Katsayisi

Tiiketici Fiyat Endeksi

Vektor Otoregresif Siireg

BIST Ulusal 100 Endeksi Getiri Endeksi

BIST Ulusal 50 Endeksi Getiri Serisi

BIST Ulusal 30 Endeksi Getiri Serisi
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IKINCi BOLUM

LITERATUR iINCELEMESI

2.1. BORSA KAVRAMI

Bir ekonomide gelismenin temel noktalarinda birisi de yatirimlarin
cogalmasidir. Yatirimlarin c¢ogalmasi ise sermaye ihtiyacinin artmasina neden
olmaktadir. Finansal piyasalar da iste tam bu noktada yatirimcilarin ihtiyacina cevap
vermek lizere olusturulan yapilardir. Finansal piyasalar1 “Para Piyasasi” ve “Sermaye
Piyasast” olarak iki ana gruba ayirmak miimkiindiir. Gelismekten olan {ilkelerde
yatirimceilar tarafindan ihtiyag duyulan sermaye, para piyasasi organlarindan olan
bankacilik sektorii tarafindan karsilanmaktadir. Para piyasalari bir y1l veya daha kisa
stireli fonlarin arz ve talebinin karsilastig1 pazarlardir (Taner ve Akkaya, 2009: 6). Para
piyasasinin kurumlar1 daha ziyade ticaret bankalar1 ve devlet kurumlaridir ve bu tiir
piyasalardan saglanan fonlar genellikle isletme sermayesi ihtiyaglarinin
karsilanmasinda kullanilir. Para piyasalarinin kendi i¢inde orgiitlenmis (organize
olmus) ve Orgilitlenmemis (organize olmamis) para piyasast olarak bir ayirimi
yapilabilir. Orgiitlenmis para piyasasi ticari bankalardan olusan bir bankalar
sistemidir. Clinkii isletmenin nakit ihtiyact ¢ogunlukla ticari bankalar tarafindan
karsilanmaktadir. Orgiitlenmemis para piyasast banka sisteminin disinda kalan
piyasadir. Bankalar disindaki para piyasalar1 da isletmelere kisa vadeli fon saglar
(Demirel, 2009: 7, Dast1, 2007: 4). Ekonomideki uzun vadeli fon ihtiyacindan dogan
boslugu doldurmak ise sermaye piyasalarinin en 6nemli kurumlarindan biri olan
Menkul Kiymet Borsalarinin gorevi haline gelmistir. Finansal piyasalarin ikinci tiirii
olan sermaye piyasalari, menkul kiymet borsalarini da igerisine almaktadir. Orta ve

uzun vadeli sermaye piyasasi ihtiyaci duyan yatirimcilara yonelik faaliyet gosteren bu
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piyasalar, iilke ekonomisi i¢in de bilyilk 6nem tagimaktadir. Yatirimlar i¢in yiiklii
miktarlarda nakit ihtiyact olan yatirimcilar ile kiigiik miktarlarda tasarruflar
degerlendirmek isteyenlerin bulustugu sermaye piyasalar1 kiiciik miktarlarda
tasarruflarin birleserek biiyiik yatirimlara doniigmesinde ve iilke ekonomisin

canlanmasinda biiyiik rol oynamaktadir.

Ozetle sermaye piyasasinin fonksiyonlarini ikiye ayirarak incelemek
miimkiindiir. Ilk olarak sermaye piyasasinin en 6nemli fonksiyonu, tasarruflarin
endiistri ve isletmelere tahsisini saglamaktir. Sermaye piyasasinin ikinci fonksiyonu,
isletmelerde iyi calisan bir yonetimi is basmna getirmektir. Eger bir isletme iyi
yonetilmiyor ve donem sonlarinda iyi sonuglar almiyorsa, o igletmenin hisse
senetlerinin piyasa fiyat1 diisecektir. Piyasa fiyati diisen isletmelerin hisse senetlerini
alan yatirimcilar ise genellikle yeni bir yonetimi is bagina getirirler (Basoglu vd., 2009:
14). Sermaye piyasasinin baslica finansal varliklari: hisse senetleri, devlet tahvilleri,
sirket tahvilleri, hisse senediyle degistirilebilir tahvil, katilma intifa senedi, ipotekli
borg ve irad senedi, kar ve zarar ortakligi senedi ve gelir ortakligi senetleridir (Aydin
vd.; 2012: 5). Sermaye piyasalar1 kendi igerisinde; piyasada islem goren finansal
varligin islem durumuna gore sermaye piyasalar (Birincil, Ikincil, Uciinciil ve
Dordiinciil Piyasalar), 6rglitlenme bigimine gore sermaye piyasalar1 (Organize olmus,
Organize olmamis sermaye piyasalari), bolgesine gore sermaye piyasalar1 (Yoresel,
Ulusal ve Uluslararasi sermaye piyasalary), finansal varlik tiiriine gore sermaye
piyasalar1 (Hisse senedi, Tahvil ve Tiirev finansal varliklar piyasalari) seklinde

ayirilmaktadir.

Bu calisma kapsaminda ele alinacak Borsa Istanbul yukaridaki ayrima gore
ikincil bir piyasadir. Ciinkii daha once ¢ikarilan menkul kiymetlerin, onu ¢ikaran
sirketle bir bagi olmadan alim ve satimi1 yapilmaktadir (Aydin vd. 2012: 3). Organize
olmus piyasadir ciinkii belirli bir fiziksel yapisi, iiyeleri, yasalari, kurallari, binalar
vardir ve alim satimlar araci kurumlar araciligi ile belirli kurallara gére ve borsa
yonetiminin kontroliinde yapilmaktadir (Coskun, 2005: 6). Uluslararasidir ¢iinkii fon

arz ve talebi farkli iilkelerde oturan kisilerce gerceklestirilebilmektedir.

Finansal piyasa cesitleri icerisinde Onemli bir yer tutan menkul kiymet

borsalar1 ya da kisaca borsalarin ekonomiye likidite saglama, kaynak saglama,
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sermaye miilkiyetini tabana yayma, ekonominin gdstergesi olma, uzun vadeli
yatirimlarin kisa vadeli tasarruflarla finanse edilmesi ve glivence olusturmasi gibi ¢ok

Onemli islevleri vardir.

Giliniimiiziin kiiresellesen ekonomisinde yeri ve Onemi artan borsalarin

diinyada ve Tiirkiye’de gelisimine kisaca asagida yer verilmistir.
2.1.1. Diinyada Borsanin Tarihsel Gelisimi

Borsa kelimesi ilk duyuldugunda kulaga ¢ok yeni bir kavram gibi gelmektedir.
Fakat bugiinkii modern yapisinda olmasa da borsanin ge¢cmisi cok eskilere
dayanmaktadir. Roma Imparatorlugu savaslardan elde edilen ganimetler ile zamanin
en biiyiik ticaret merkezi haline gelmistir. Biiylik ihalelerin gergeklestigi ve tiiccarlarin
bu ihalelere girebilmek i¢in gerekli olan sermayeyi toplamak maksadiyla senetli
sirketler kurdugu donemde bu sirketler olduk¢a ragbet gormiis, bu gelismeler
neticesinde M.O 180 yilinda Roma’da ilk menkul kiymetler borsas1 kurulmustur (Isik,
2012: 216). Borsanin islevlerinden birkagini yerine getirebilen bu tiir yapilanmalardan
sonra daimi bir borsa olarak adlandirilabilecek olan yapilanmalar ig¢in 15. yiizyil
Avrupa’sini beklemek gerekmektedir. Bu tarihlerde ¢esitli yerlerde kurulan panayir ve
pazarlarda gesitli ticari mal ve kiymetli madenler alinip satiliyordu. Bu gelisme biiyiik
Olcekli aligverigslerde kredi mektuplarn tiirlinden ticari senetlerin kullanimim
yayginlagmistir. Bu ticari senetler daha sonralar1 gelistirilerek police halini almistir.
Ticaretin gelismesi ve satiglarin vadeli yapilmasi, tiiccarlari, sattiklart mal karsiliginda
aldiklar1 policeleri nakde doniistiirmeye zorlamistir. Poligelerin iskonto ettirilmesi,
menkul kiymetlerin el degistirmesine neden olmustur. 1487 yilinda finansal varliklarin
el degistirme islemlerini disipline etmek, belirli mekanlarda, belirli kurallara bagh
olarak iglemlerin gergeklestirilmesini saglamak {izere Avrupa’nin en eski kentlerinden
biri olan Anvers’te ilk borsa kurulmustur. Zaten borsa kelimesinin de etimolojik kken
olarak, Bel¢ika’nin Bruges kentinde veya Anvers kentinde 1531 tarihinde ilk siirekli
fuar1 kuran “Van der Beurs” ailesinin isminden tiiredigi ileri siirtilmektedir. 16.
yiizyilda Hollanda’nin Amsterdam Borsasi, bu borsanin yerini almistir. Ayni yiizyilin
sonlarinda ve takip eden ylizyillarda Avrupa’nin diger iilkelerinde de borsalar ortaya

cikmigtir. 16. yiizyilda Paris ve Londra, 17. yiizyilda Berlin, Basel, 18. yiizyilda
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Viyana, New York, 19. yiizyilda Briiksel, Roma, Milano, Madrid, Istanbul ve Tokyo
borsalar1 kurulmustur (Demirel, 2009: 25, Aydin vd., 2009: 9, Isik, 2012: 216).

2.1.2. Tiirkiye’de Borsanin Tarihsel Gelisimi

Tiirkiye’de borsanin tarihsel gelisimini cumhuriyet 6ncesi ve sonrasi olarak
ikiye ayrrabiliriz. BIST’in sermaye piyasasi olarak yerine getirdigi gdérevlerin
baslangicina, Osmanli Imparatorlugu’nda Tanzimat’tan sonra rastlamaktayiz. Bu
donemde ilk olarak Ingilizlerle, sonrasinda diger Avrupa iilkeleri ile imzalanan serbest
ticaret anlasmas1 ile o giine kadar sadece Osmanli Imparatorlugu tekelinde olan
Osmanli Imparatorlugu topraklarinda mal alim satim hakki, yapilan anlagmalarla diger
iilkelere de taninmistir. S6z konusu anlagma ile Osmanli Imparatorlugu ciddi anlamda
gelir kaybina ugramistir. Ayni tarihlerde yaganan Kirim Savasi sonrast ilk dig borcunu
alan Osmanli Imparatorlugu mevcut harcamalarmi ve yatirrmlarini finanse etmek igin
i¢ bor¢glanma yoluna gitmis ve tahvil ¢ikarmistir (Dasti, 2007: 30). Osmanh
Imparatorlugu’nun ihra¢ etmis oldugu tahviller igin Istanbul’da kisa siirede ikincil
piyasa olugsmustur. Bu piyasada islemler genellikle Galata semtinde oturan
gayrimiislim bankerler tarafindan yiritilmistiir. Bu bankerlerin ve Osmanh
Imparatorlugundan alacakli olan devletlerin katkisiyla kurulan Der Saadet Tahvilat
Borsasi ilk resmi Osmanli Borsasidir (Aydin vd., 2012: 13). 20. ylizyilin baslarinda
Osmanli Borsasi’nda iyilestirme girisimleri baglatilmig, 1904 yilindan itibaren de yeni
bir borsa nizamnamesi hazirlanmaya baslanmistir. Osmanli Borsasi’ndaki diizenleme
caligmalari; 1906 yilina kadar devam etmis ve ayni yil ¢ikarilan bir nizamname ile
Dersaadet Tahvilat Borsasi, “Esham ve Tahvilat Borsasi” olarak Ongoriilmiistiir
(Beserli, 2009: 185). Bu tarihten sonra yasanan 1. Diinya Savasi ve Osmanl

Imparatorlugunun ¢ékmesi sonucunda Esham ve Tahvilat Borsas1 kapanmustir.

Tiirkiye’de borsanin ikinci donemini ise cumhuriyet donemi olusturmaktadir.
1929 yilinda ¢ikarilan 1447 sayili “Menkul Kiymetler ve Kambiyo Borsalar1 Kanunu"
ile sermaye piyasalarmin, o zamanki ismiyle “Istanbul Menkul Kiymetler ve Kambiyo
Borsas1” adi altinda organize olmasi saglanmistir. Ayni yil ¢ikarilan 8172 sayili
nizamname ile mevcut borsa yeniden diizenlenmis ve Istanbul Menkul Kiymetler
Borsasi adi altinda ¢alismaya baslamistir. 1938 yilinda ¢ikarilan bir kararname ile

Istanbul Borsasi kapatilarak Ankara'ya tasinmis ve "Kambiyo, Esham ve Tahvilat
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Borsasi" ad1 ile agilarak calismaya baglamistir. Bu taginmanin sakincalari anlagilmis
olacak ki 1941 yilinda borsa yeniden Istanbul’a nakledilmistir (Kazgan, 1995: 141).
1960’11 yillara kadar iilke ekonomisinin tarima dayali olmasi, biiyiik ¢apta sirketlerin
sayisinin az olmasi kurulan borsanin etkinligini azaltan bir faktor olmustur. 19601
yillarin baginda “hiirriyet tahvilleri” ve “tasarruf bonolarmin™ tedaviile siiriilmesi
sermaye piyasasinin da yeniden canlanmasinda etkili olmustur. 1980’lerin baslarinda
yasanan banker krizi yeni bir kanunun ve kurumun dogmasina sebep olmustur. 1981
yilinda ¢ikartilan Sermaye Piyasasi Kanunu’nu 1982°de menkul kiymetler piyasasini
diizenleyen ve denetleyen kurulus olan Sermaye Piyasasi Kurulunun (SPK) kurulmasi
izlemistir (Songur, 2008: 98). Nihayetinde 1984 yilinda Resmi Gazete'de Menkul
Kiymet Borsalarinin Kurulusu ve Calisma Esaslar1 yaymlanmustir. Takip eden yil, bu
esaslara iliskin mevzuatin TBMM'de kabul edilmesinin ardindan IMKB resmen
kurulmus ve 1986 yilinda Karakoy - Tophane'de faaliyetlerine baslamistir. IMKB deki
son degisiklik ise 30 Aralik 2012 tarihinde 6362 sayili Sermaye Piyasas1 Kanununun
Resmi Gazete'de yayinlanarak yirirliige girmesiyle olmustur. Kanun’un 138. maddesi
uyarinca Borsa Istanbul A.S. borsacilik faaliyetleri yapmak iizere IMKB nin yerini
almistir (Borsa Istanbul, 2013). Son degisiklik ile Tiirkiye’de sermaye piyasalarinda

faaliyet gdsteren tiim borsalar tek ¢ati altinda toplanmastir.
2.1.3. Cahsmada Ele Alinan Borsa Endeksleri

Calismanin temel savi cergevesinde volatilite hesaplamalart menkul kiymet
piyasalar verileri araciligiyla yapilacaktir. S6z konusu volatilite hesaplamalarina veri
olusturacak ve ¢alismanin amaci dogrultusunda incelenecek olan BIST endekslerine

asagida kisaca deginilmistir.
2.1.3.1. BIST 100 Endeksi

BIST 100 endeksi Borsa Istanbul Pay Piyasasi icin temel endeks olarak
kullamlmaktadir. Ulusal Pazar’da islem goren sirketlerle, Kurumsal Uriinler
Pazari’nda islem goren gayrimenkul yatirim ortakliklar1 ve girisim sermayesi yatirim
ortakliklar1 da dahil 300’iin tizerindeki paydan secilen 100 paydan olugsmakta olup,
BIST 30 ve BIST 50 endekslerine dahil paylar1 da kapsamaktadir (Borsa Istanbul,
2013). BIST 100 endeksi Borsa Istanbul tarafindan cesitli kriterlere gore se¢imi
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yapilan ve Borsa Istanbul yapis1 altinda hisse senetleri islem géren sirketlerden en
degerli 100 sirketin hisselerinden hesaplanan endekstir. Sabit bir endeks olmayip
zaman zaman yeniden hesaplanarak ilk 100 sirket degismektedir. 1996 yilinda yapilan
degisiklik ile 02.01.1997 tarihinden itibaren yeni yonteme gore hesaplanan yeni
endeksin baslangic degeri 988,93 djir.

2.1.3.2. BIST 50 Endeksi

Ulusal Pazar’da islem goren sirketlerle, Kurumsal Uriinler Pazari’nda islem
goren gayrimenkul yatinm ortakliklar1 ve girisim sermayesi yatirim ortakliklar
arasindan segilen 50 paydan olusmakta olup, BIST 30 endeksine dahil paylar1 da
kapsamaktadir (Borsa Istanbul, 2013). Diger bir ifadeyle BIST 100 endeksi
icerisindeki hisse senetleri arasinda cesitli kriterlere gore hesaplanan en degerli 50
hisse senedine gore hesaplanan endekstir. 1996 yilinda yapilan degisiklik ile
02.01.1997 tarihinden itibaren yeni yonteme gore hesaplanan yeni endeksin baslangi¢
degeri 18.431,91°dir.

2.1.3.3. BIST 30 Endeksi

Ulusal Pazar’da islem goren sirketlerle, Kurumsal Uriinler Pazari’nda islem
goren gayrimenkul yatirnm ortakliklar1 ve girisim sermayesi yatirim ortakliklar
arasindan secilen 30 paydan olusmaktadir (Borsa Istanbul, 2013). BIST 30 endeksi
BIST 100 endeksi igerisinde bulunan ve gesitli kriterlere gore belirlenen en degerli 30
hisse senedine gore hesaplanan endekstir. Yurt disinda en ¢ok takip edilen endekstir.
Yasanan fiyat degisimleri piyasanin finansal durumunu belirtir nitelikte oldugundan
dikkatle takip edilmektedir. 1996 yilinda yapilan degisiklik ile 02.01.1997 tarihinden
itibaren yeni yonteme gore hesaplanan yeni endeksin baslangic degeri 986,55dir.

2.1.3.4. BiST Kurumsal Yonetim Endeksi

BIST Kurumsal Yonetim Endeksi (XKURY), Kurumsal Yonetim ilkeleri'ni
uygulayan, Borsa Istanbul pazarlarinda (Gozalt1 Pazari ve C Listesi harig) islem goren
ve kurumsal yonetim ilkelerine uyum notu 10 {izerinden en az 7, her bir ana baslik
(Pay sahipleri, Kamuyu aydinlatma ve seffaflik, Menfaat sahipleri, Yonetim kurulu)

itibartyla 10 tiizerinden en az 6,5 olan sirketlerin fiyat ve getiri performansinin
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Olglilmesi ile olusturulan endekstir. Kurumsal yonetim ilkelerine uyum notu, SPK
tarafindan belirlenmis derecelendirme kuruluslari listesinde bulunan derecelendirme
kuruluslarinca, sirketin tiim kurumsal yonetim ilkelerine uyumuna iligkin yapilan
degerlendirmelerle verilmektedir. Kurumsal Yonetim Endeksi’nin hesaplanmasina

31.08.2007 tarihinde baglanmis olup, endeksin baslangi¢ degeri 48.082,17'dir.
2.2.  RISK VE RiSK YONETIMI

Fransizca kokenli “risque” kavramindan gelen risk kelimesinin sézliik anlami1
bir zarara, bir kayba, bir tehlikeye yol acabilecek bir olayimn ortaya ¢ikma olasiligidir
(Emhan, 2009: 210). Bir baska tanima gore risk, “gelecekte beklenmeyen sonuglarla
kargilasma olasilig1 olarak tanimlanmakta, beklenen durumlardan sapmay1 ifade

etmektedir (Schroeck, 2002: 24).” seklinde tanimlanmaktadir.

Risk; tam olarak bilinemeyen, zaman igerisinde degisebilen, yonetilebilen ve
olumsuz sonuglari olma olasihig olan bir kavramdir. Istatistiksel veriler ve
hesaplamalarda risk s6z konusu iken istatistiksel olmayan verilerde belirsizlik s6z
konusudur. Ornegin, bir hisse senedinin gelecekteki fiyat1 o hisse senedinin ge¢mis
fiyatlarinin analizi sonucu tahmin ediliyor ise riskten s6z ediliyor demektir. Oysa
geemis fiyatlar ile ilgili bilgiler yoksa ve gelecekteki fiyat tahminleri birtakim

varsayimlarla yapiliyorsa bu durumda belirsizlikten sz edilebilir (Ergen, 2010: 4).

Finans literatiirinde toplam risk; sistematik risk ve sistematik olmayan risk
olarak iki grupta toplanir. Sistematik olmayan risk, portfoyiin iyi ¢esitlendirilmesiyle
sistematik risk seviyesine kadar indirilebilir. Sistematik risk ise portfoyiin
cesitlendirilmesi ile giderilemeyen, sosyal, ekonomik ve politik cevrelerdeki

degisimlerden kaynaklanir (Ozgiimiis, 2012: 123).
2.2.1. Risk Cesitleri

Bir yatirimeinin yatirim karar verirken gelecege yonelik belirsizliklerini iceren
risk faktorlerini 1y1 tanimasi gerekmektedir. Bu bakimdan hangi unsurlarin sistematik
olmayan risk olup gesitli yontemlerle bertaraf edebilecegi hangilerinin ise sistematik
risk olup korunmasi gerektigini bilinmelidir. Bu risk tiirleri kisaca asagidaki gibi

agiklanabilir.
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2.2.1.1. Sistematik Risk

Sistematik risk, piyasada islem goren tiim yatirimlarin fiyatlarini ve dolayisiyla
getirilerini etkileyen faktorlerin neden oldugu risk c¢esididir (Ural, 2010: 36).
Ekonomik, politik ve sosyal durum ve benzeri ¢evresel faktorlerin degiskenliginden
kaynaklanip, biitiin sirketleri ayn1 yonde fakat degisik derecede etkileyen riskler,
sistematik risk olarak adlandirilmaktadir. Sistematik riskler, yatirim araci sayisinin
artirllip azaltilmasi veya cesitlendirilmesi ile degistirilememekte ya da ortadan
kaldirilamamaktadir  (Koseoglu, 2010: 120). Bu yiizden ¢esitlendirme ile
azaltilamayan sistematik risk yatirimcilarin gz ontinde bulundurmasi gereken 6nemli

bir unsurdur. Sistematik riskin kaynaklar1 asagidaki gibi agiklanabilir:

Piyasa Riski: Piyasadaki spekiilatif ve psikolojik faktorlerden kaynaklanan
risktir. Piyasadaki degisikliklerin varliklar {izerinde yapacagi etkinin analiz

edilmesiyle piyasa riski kontrol altina alinabilir.

Politik Risk: Kaynag: hiikiimetlerin, devletlerin siyasi ve ekonomik yapilari,

ekonomik krizler, siyasi buhranlar vb. faktorler olan risktir.

Enflasyon Riski: Enflasyonun dogurdugu belirsizlik sonucu &zellikle

enflasyon orani yiiksek olan iilkelerde olusan risktir.

Faiz Orant Riski: Piyasa faiz oranlarinin degismesiyle birlikte faiz gelirlerinde

olusabilecek kayiplar1 ifade eden risktir.

Kur_Riski: Ozellikle yabanci yatirimlarda iilkeler (ulusal para birimleri)

arasindaki kur farkindan olusabilecek risktir.
2.2.1.2. Sistematik Olmayan Risk

Sistematik olmayan risk; likidite riski, vade riski, isletme riski olarak
ayrilabilmekte olup sirkete bagl degiskenlerden kaynaklanmaktadir (Sar1, 2009: 41).
Sistematik olmayan riskler, tek bir sektor veya firmaya 6zgii olan ve sadece bunlari
etkileyen risklerdir (Korkmaz ve Ceylan, 2006: 506). Modern yatirim teorisinin temel
prensibine gore, portfoy cesitlendirmesine gidilmesi sistematik olmayan riski ortadan

kaldirmakta ancak g¢esitlendirmeyle sistematik risk tam olarak ortadan
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kaldirilamamaktadir (Giirses, 2010: 23). Sistematik olmayan riskin kaynaklar

asagidaki gibi aciklanabilir:

Finansal Risk: Finansal risk, isletmelerin pasiflerindeki azalmayi

engelleyememesi ya da aktiflerindeki artis1i karsilayacak sekilde yeterli kaynak
bulunduramamasi sonucu ortaya ¢ikan risktir. Isletmenin borclarinin artmasi,
satiglarinin azalmasi, girdi maliyetlerindeki artis, grev, rekabetteki artis ve sermaye

yetersizligi yatirnmci agisindan finansal riski arttirmaktadir (Ural, 2010: 38).

Endiistri Riski: Endiistri riski, isletmenin i¢inde bulundugu endiistri ve buna

bagli olarak isletmenin o endistri i¢indeki konumundan kaynaklanan risktir.
Isletmenin endiistri i¢inde tekel konumunda olmasi veya tam rekabet sartlarmin
olmasi, endiistrideki para-mal déniisiimii, yatinmcinin kararini etkiler. Isletmenin
durumu finansal acidan iyi olsa bile icinde bulundugu endiistride bir daralma varsa bu

durum s6z konusu igletmeyi de etkileyecektir (Usta ve Demireli, 2010: 29).

Yonetim Riski: Y onetim riski, isletme yoneticilerinin hatalarini ortaya koyan

risktir. Isletme ydnetiminin aldig1 her karar gelecekte ortaya cikacak olasi biiyiime
firsatlarindan yararlanma imkaninm smirlarim belirleyecektir. Ozellikle yeni kurulan
isletmelerin, kurulug yillarinda ortaya ¢ikan artan ¢alisma sermayesi ihtiyact banka
kredileri aracilifiyla giderildiginde, yonetim riski direkt olarak bankacilik sektdriine

de yansitilmis olmaktadir (Demireli, 2007: 127).
2.2.2. Risk Yonetiminin Onemi

Diinya ekonomisinin son ¢eyrek yiizyilinda kiiresellesmenin etkileri giderek
artmistir. Diinya tizerindeki her birey ve mesgul olduklari her tiirlii ¢alisma farkl
derecelerde de olsa kiiresellesmeden etkilenmektedir. Kiiresellesmenin iktisadi alanda
dort tiirtinden bahsedilebilir. Bunlar; tiretimin kiiresellesmesi, ticaretin kiiresellesmesi,

emegin kiiresellesme(me)si ve finansal kiiresellesmedir.

Ekonomik anlamda yasanan bu biitiinlesme, isletmelerin uluslararasi
faaliyetlerinin yogunlagmasi, finansal piyasalarin biitiinlesmesi, finansal denetim
mekanizmalarimin gelisimi, ekonomik olaylara yon veren kurallarin uluslararasi

entegrasyonu, Uretim faktorlerinin ve {iriinlerin uluslararast diizeyde serbestce
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dolasimint engelleyecek her tiirlii engelin ortadan kaldirilmasi finansal raporlarin
diizenlenmesinde yardime1 olan kurallarin yeniden gbzden gegirilmesini zorunlu hale

getirmistir (Oncii vd., 20014: 128).

Finansal standartlar konusunda getirilen ve kiiresellesmenin gerek sirketler
gerekse tilkeler agisindan ekonomik bir gdstergesi niteliginde olan bu yeni yaptirimlar
kiiresellesmenin ekonomik acidan énemini bir kez daha ortaya koymaktadir. Ozellikle
son 30 yilda rekabetin artmasi, yeni finansal iirlinlerin ortaya ¢ikmasi, spot ve tiirev
piyasalarda islem hacimlerinin artmasi nedeniyle risk yonetimi daha fazla dikkate
alinmaya baslanmistir. Ozellikle son yillarda yasanan krizler ve piyasalarda yasanan
dalgalanmalar riskin tanimlanmasi, ol¢iilmesi ve degerlendirilmesi ¢alismasi olarak
nitelendirilebilecek risk yonetim siireglerinin gerekliligini ortaya ¢ikarmustir (Eser,
2010: 5). S6z konusu risk yonetiminin finansal sektérde bu denli 6nemli yer tutmasinin

nedeni piyasalardaki volatilitenin 2000’1i yillardan sonra hizli artig gostermesidir.

Risk yonetimi alanindaki 6nemli gelismeler 1988 yilindaki “Basel S6zlesmesi”
ile baglamaktadir. Basel Sozlesmesi bankalarin kredi riskini kapsayan bir diizenleme
niteligindedir. Bankalarin kredi riskinin yani sira piyasa riskine de maruz kalmalari
“Piyasa Riskini” giindeme getirmistir ve 1996 yilinda yapilan bir diizenleme ile “Basel
Sézlesmesinin Piyasa Riskini de Icerecek Sekilde Yeniden Diizenlenmesi” baslikli bir
diizenlemeye gidilmistir (Bolgiin ve Akgay, 2005: 38). 2007 yilinda yiiriirliige giren
Basel II S6zlesmesi ile operasyon riskler dikkate alinmaya baglamistir. Ayrica Basel

IT ile finans dis1 sirketler de risk yonetimi olgusunu dikkate almaya baglamiglardir.

Son yillarda finans alaninda yasanan bu hizli degisim ve gelisim, gerek finans
kurumlarimin gerekse de bireysel yatirimcilarin risk yonetimi konusuna daha fazla
onem atfetmelerine neden olmustur. Risk yonetimi konusuna bu denli yogun ilgi risk
yonetim sistem ve tekniklerinin de gelisimini hizlandirmistir. Bu ¢ergevede opsiyon
fiyatlama modelleri, duyarlilik analizleri, parametrik riske maruz deger hesaplamalari,
simiilasyon yoluyla riske maruz deger hesaplamalari, stres testleri ve riskteki sermaye

gibi karmasik risk yonetim araglarinin kullanimi yayginlasmistir (Eser, 2010: 5).
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2.2.3. Risk Yonetim Siirecleri

Finansal piyasalarda yaganan gelismelere paralel olarak risk dl¢im yontemleri
de gelisme kaydetmistir. Bu gelisimin baslangicimi 1996 yilinda kurulan “Risk
Standarts Working Group” olusturmustur. Grubun kurulmasina 1990’larin basindan
itibaren finansal tiirev iirlinlerde yasanan artig ve bu artisin olusturdugu karmasa neden
olmustur. Dowd risk yonetim siireglerini dort grupta toplamistir. Bunlar; geleneksel
risk yonetimi, portfoy teorisi, tiirev modellerle risk yonetimi ve riske maruz degerdir
(Aktaran: Colakyan, 2013: 12). Calismanin konusundan ¢ok sapmamak adina sz

konusu yontemlere asagida kisaca deginilmistir.
2.2.3.1. Geleneksel Risk Yonetimi

Geleneksel yontemde genellikle likidite riski, faiz riski, kur riski gibi risklerin
yonetilmesi amaglanmaktadir. Bu risk tiirlerinin yonetilmesinde kullanilan yontemler
ise literatiirde; Bosluk (Gap) Analizi, Siire (Duration) Analizi, Istatistik Analizleri ve
Senaryo Analizi olarak siralanmistir (Esen, 2008: 2). Bu analiz gesitleri asagida kisaca

aciklanmustir:

Bosluk (Gap) Analizi: Bosluk analizi bankalarin maruz kaldiklar1 riski 6l¢gmek
igin gelistirilen ilk yontemdir. Bosluk belirli bir donemde, faize kars1 duyarl aktifler
ile pasifler arasindaki net farki yansittigindan, hem faiz hem de likidite riski
yonetiminde kullanilmaktadir (Bolgiin ve Akc¢ay, 2005: 248). Bu yontem kullanilarak
hesaplanan bosluk, banka bilangosunun faiz riskine maruz olan miktarim

gostermektedir (Yalginkaya ve Ekinci, 2007: 23).

Siire (Duration) Analizi: Durasyon kavrami ilk defa Frederick Macaulay
tarafindan portfoy teorisi i¢inde incelenmis, 1970’11 yillarda da bankalarca aktif/pasif
yonetimi ig¢inde kullanilan bir endiistri standardi haline gelmistir (Firat, 2008: 59). Siire
analizi, faiz orani seviyelerindeki degisimin bir finansal varlik degerini ne kadar
degistirecegini hesaplamaktadir. Bu durumda, finansal varliklarin siiresi bilindiginde
faiz oranlarindaki degisimin, varliklarin fiyatlarint ne kadar degistirecegi
hesaplanabilmektedir (Mermer, 2003: 41). Ozetle durasyon, bankalarda risk ydnetimi

kapsaminda, farkli vade yapilarina ve faiz oranlarma sahip finansal varliklarmn, faiz
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oranlarindaki degisimler karsisinda olusturacaklari risklilik diizeylerinin hesaplanmasi

ve bu risklilik diizeylerinin karsilastirilmast amaciyla kullanilan bir analizdir.

Istatistik Analizler: Bu analiz tiiriinde sadece gecmis fiyat verilerine gore
istatistiksel metotlar kullanilarak analiz yapma yoluna gidilmektedir. Verilerin tamami
geemis verilere dayandigindan veri g¢esidi sadece fiyat bazinda olmaktadir (Esen,
2008: 26). Istatistiki analiz, faiz oranlarina oldugu gibi 6z sermaye ve yabanci doviz
kurlarina da uygulanabilmektedir. Istatistiki analiz, verilere ulasabilme noktasinda bir
kisita sahiptir. Normalde piyasada alim satimi yapilan menkul kiymetlerin fiyat

verileri mevcut oldugundan analiz de piyasa fiyat riski ile siirl kalmaktadir (Altun,

2020: 12).

Senaryo Analizleri: Senaryo analizi, riski etkileyen faktorlerin géz oniinde
bulundurularak riskin dl¢tilmeye ¢alisildig1 yontemdir. Senaryo analizlerinde kayip ve
kazang durumuna goére senaryolar kurulmaktadir. Senaryolarda iizerinde dikkatle
durulan en 6nemli nokta, portfoy riskleriyle uyumlu bir senaryonun olusturulmasidir.
Daha sonra senaryo kapsamindaki fiyat hareketlerinin portfdye etkisi hesaplanmakta
ve portfoyiin belirlenen senaryo sartlarinda yeniden degerlenmesi neticesinde

hesaplanan zarar ve zararin hangi enstriimanlarda yogunlastig1 belirlenmektedir.
2.2.3.2. Portfoy Teorisi

Finans literatiiriinde iki temel portfoy yonetimi yaklasimi yer almaktadir:
Bunlardan biri Geleneksel Portfoy Yonetimi olarak adlandirilan ve daha ¢ok basit
cesitlendirme esasina dayanan kuramdir. Geleneksel kuramda, portfoyde yer alan
finansal varliklarin getirileri arasinda hig bir iliski yoktur. Boylece ¢esitlendirme ile
onemli bir risk indirimi saglanabilmekte ve hatta yeterince finansal varlik portfoye
dahil edilirse risk sifira yaklastirilabilmektedir (Ege, 2006: 149). Modern portfoy
teorisinde ise risk yonetimi menkul kiymetlerin getirileri arasindaki iliskilere gore
yapilmaktadir. 1950’11 yillarda Markowitz, portféydeki menkul kiymetlerin getirileri
arasindaki iliskinin yonii ve derecesini hesaba katarak ortalama varyans modelini

olusturmustur (Esen, 2008: 27).
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2.2.3.3. Tiirev Modellerde Risk Yonetimi

Swap, forward, futures ve opsiyon sozlesmelerinden olusan tiirev {iriinler
piyasasinda gerceklestirilen risk yonetimidir. Tiirev {iriinler piyasasinda iki sebepten
dolay:r islem yapilmaktadir: Birincisi riskten korunmak amaciyla yapilan hedging
islemleridir. Ikincisi ise mevcut fon fazlaligini yatirima aktararak kar saglamaktir.
Modellerle pozisyon degerleri belirlenerek alim-satim yapilabilecek hedge (ileriki bir
donemde olusabilecek deger kayiplarina karsi risklerden korunma) pozisyonlar1 ve
pozisyon miktarlari tespit edilebilmektedir. Sahip oldugu portf6yiin riskini azaltmaya
calisan fon yoneticileri, uluslararasi piyasalarda faaliyet gosteren ¢okuluslu sirketler,
faaliyetlerinin ortaya c¢ikardigi riskleri risk yonetiminin bir parcasi olarak tiirev
tiriinleri kullanarak hedge edebilmektedirler. Gelecek risk aktarimu ile risk bir baska

kurum veya kisiye aktarilabilmektedir (Colakyan, 2013: 14).
2.2.3.4. Riske Maruz Deger

Riske Maruz Deger ( RMD — Value at Risk — VAR) piyasa riskinin tespitinde
son yillarda gittikce daha yaygin olarak kullanilmaya baslayan ve istatistiki temeli olan
bir yontemdir (Bolgiin ve Akgay, 2005: 283). Riske maruz deger, finansal piyasalarda
belli bir donem ve istatistiksel gliven aralig1 iginde, meydana gelebilecek maksimum
zarar1, gelecege yonelik bir vizyonla, parasal deger ile ifade eden bir yontemdir.
Ulkemizde ise BDDK’nin 3 Kasim 2006 tarih ve 26335 sayili Resmi Gazete’ de
yayimlanan “Risk Olgiim Modelleri ile Piyasa Riskinin Hesaplanmasina ve Risk
Olgiim Modellerinin Degerlendirilmesine Iliskin Teblig” de RMD; “Elde tutulan bir
portfdy, ya da varlik degerinin, faiz oranlarinda, doviz kurlarinda ve hisse senedi
fiyatlarindaki dalgalanmalar nedeniyle meydana gelebilecek degisiklikler sonucunda
maruz kalabilecegi en yiiksek zarari, belli bir zaman diliminde ve belli bir olasilik
seviyesinde ifade eden ve muhtelif sayisal yontemlerle tahmin edilen degeri” olarak
tamimlanmaktadir (http://www.resmigazete.gov.tr/default.aspx#). Portféyde tek bir
yatirim araci olabildigi gibi birden fazla yatirim araci da olabilmektedir. Bu yatirim
araclar1 arasinda farkli pozisyonlardan ve risk faktorlerinden kaynaklanan riskler
olusabilmektedir. RMD bu riskleri bir araya getirip tek bir degerle ifade
edebilmektedir. RMD Risk faktorleri arasindaki korelasyonu da dikkate almaktadir
(Colakyan, 2013: 18). RMD hesaplamalarinda kullanilan parametreleri; elde tutma
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stiresi, giiven araligi, ornekleme periyodu, baz aliman para birimi, risk faktorleri
arasindaki korelasyonlarin hesaplanmasi, sermaye zorunlulugunun hesaplanmasi,

geriye doniik test ve stres testleri olusturmaktadir.

Parametrik yontemde RMD hesaplanirken, giiven araliklarina gore formiile
konan standart sapma degerinden sonra, bilinmesi gereken bir baska deger volatilite

yani dalgalanma degeridir.
2.3.  VOLATILITE TAHMININDE KULLANILAN MODELLER

Zaman serisi analizi ile onceki donemlere ait gbézlem degerleri yardimi ile
gegmisin  agiklanmast  ve  gelecekteki  degerlerin  tahmin  edilmesi
gerceklestirilmektedir. Asagida zaman serileri analizinde kullanilan modeller kisaca

aciklanmustir.
2.3.1. Dogrusal Duragan Stokastik Modeller

1970 yilinda Box-Jenkins tarafindan olusturulan Dogrusal Zaman Serisi
Modelleri, duraganligi, deterministik bilesen bilgisini ve gelecege iliskin tahminleri
bir arada ortaya koydugu icin zaman serileri alaninda sik¢a kullanilmaktadir.
Yontemin Ozelligi, incelenen degiskenin bugiinkii degerinin, ge¢mis degerlerinin
agirlikli toplamina ve rassal soklara bagli oldugunu ifade etmesidir. Ayrica bu
modeller bir¢ok alternatif model arasindan en iyi modeli segmeye olanak vermektedir.
Zaman serileri i¢in model olusturulurken, seriyi ortaya ¢ikaran stokastik slirecin zaman
i¢cinde degigmedigi varsayillmaktadir. Serinin ortalamasi ve varyansinda zamana bagh
bir degisme yoksa “duraganlik” s6z konusudur. Bu bdliimde olusumu sirasinda
duraganlik varsayimini gerektiren, dogrusal zaman serisi modellerinden olan
otoregresif model (AR), hareketli ortalamalar modeli (MA) ve otoregresif hareketli
ortalama (ARMA) modellerinden bahsedilecektir.

2.3.1.1. Otoregresif Model (AR p)

Bir zaman serisinin herhangi bir donemdeki gozlem degerini, ayn1 serinin
ondan onceki belirli sayida gegmis donemin gozlem degerlerine ve hata terimine baglh

olarak aciklayan modeldir (Ozer ve Tiirkyllmaz, 2004: 9). Bu modellerde serinin
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gecmis donem degerleri kullanilarak, gelecekte alacagi degerler ile ilgili bilgi edinmek
miimkiin olabilmektedir. AR (Auto Regressive) modelleri, icerdikleri gegmis donem

gbzlem degeri sayisina gore isimlendirilirler.

Ornegin Yt, t zamanindaki gozlem degerlerini gdstermek iizere otoregresif

modeli;

yt =&+ oyt-1 + ut (2.1)

oldugu gibi bir tane ge¢mis donem gozlem degeri igeriyorsa birinci dereceden

otoregresif modeli AR(1),

yt =8+ @lyt-1 + @2yt-2 + ut (2.2)

modelinde oldugu gibi iki tane gegmis donem gozlem degerine yer veriliyorsa
ikinci dereceden otoregresif modeli AR(2) ve p tane ge¢cmis donem gozlem degeri
modelde yer aliyorsa, p’inci dereceden otoregresif AR(p) modeli olarak isimlendirilir
(Adlg, 2009: 20).

AR(p) model tipinin genel yazilimi su sekildedir;
yt=6+ @lyt-1+ @2yt-2 + 3yt-3 +............... + epyt-p +ut (2.3)
2.3.1.2. Hareketli Ortalama Modeli (MA q)

Hareketli ortalama modelleri, bir zaman serisinin herhangi bir zaman dilimi
igerisindeki gézlem degerinin, ayn1 donemdeki hata terimi ve belirli sayidaki gegmis
donem hata teriminin dogrusal bir birlesimi olarak ifade edildigi modellerdir (Ozer ve
Tiirkyllmaz, 2004: 9). Hareketli Ortalama ( Moving Average [ MA ] ) modelleri,

igerdikleri gegmis donem hata terimi sayisina gore isimlendirilirler. (Adlig, 2009: 20).
y’nin modelinin
yt=ut-6.ut-1 (2.4)

oldugu durumda, bir tane ge¢mis donem hata terimi igeriyorsa birinci

dereceden MA(1) modeli,
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yt =ut - 01l.ut-1 - 62.ut-2 (2.5)

modelinde oldugu gibi iki tane ge¢mis donem hata terimi igeriyorsa ikinci
dereceden MA modeli, MA(2) modeli ve q tane gegmis donem hata terimi modelde
yer aliyorsa q. dereceden MA(q) modeli olarak isimlendirilir. MA(q) model tipinin

genel yazilimi,
yt=ut-0l.ut-1-02.ut-2-............... - 6q.ut-q (2.6)

seklindedir. Modelden goriildiigli lizere q hareketli ortalama model tipinin
derecesini gostermektedir. Bu modellerde, ut ortalamasi 0 (sifir) ve varyansi (cu2)
sabit olan iliskisiz rassal hata terimidir. Bir (MA) modeli, ge¢mis donem kuru

giiriiltiili hata terimlerinin basitge dogrusal bir birlesimidir (Adlig, 2009: 21).
2.3.1.3. Otoregresif Hareketli Ortalama Modeli (ARMA p,q)

ARMA modellerinde bir zaman serisinin herhangi bir donemine ait degeri,
daha onceki belli sayida gozlem degerinin ve hata terimlerinin bir bilesimidir. Bu
model hem otoregresif siirecin (AR) hem de hareketli ortalama siirecinin (MA)

Ozelliklerini tasimaktadir (Kiran, 2006: 22).

Zaman serilerinin iki dnemli yapist AR(p) ve MA(q) siiregleri buraya kadar
olan kisimda kisaca tanimlanmistir. Uygulamali ¢aligmalarda bu iki onemli yap1
genellikle birlikte ele alinmaktadir. Bu yiizden bir¢ok duragan rassal siire¢ piir
otoregresif veya piir hareketli ortalama siireci ile modellenememektedir. Bu durumda
ayni modelde AR ve MA siirecleri birlikte ele alinarak ARMA (p,q) yapis1 elde edilmis
olmaktadir. AR(p) ve MA(q) yapilarinda p., q., dereceden tanimlanan denklemler
ARMA (1,1) ve ARMA(p,q) derecelerinden de tanimlanabilir.

ARMA (p,q) modelinin genel gosterimi fark denklemi bi¢ciminde asagidaki
sekilde ifade edilmektedir:

yt=0lyt-1+@2yt-2+ ...+ opyt-p+60.ut - 01.ut-1 - 02.ut-2 - ...- 6q.ut-q (2.7)

Burada yt, t’nci doneme ait gézlem degeridir. 60,.....,0q ve ¢2,....., op ARMA

modelinin parametreleridir. ARMA (p,q) modelinde hesaplanmasi gereken parametre
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sayist p+q+2 tanedir. p tanesi ¢ parametreleri sayisi, q tanesi 0 parametreleri sayist,

bir tanesi [ ve bir tanesi de ou2’dur.

Uygulamada en sik karsilasilan ARMA model tiirii ARMA (1,1)’dir. Bumodel
tipi de asagidaki gibi yazilmaktadir (Adlig, 2009: 22).

yt=o¢lyt-1 +ut-01.ut-1 (2.8)
2.3.2. Dogrusal Duragan Olmayan Stokastik Modeller (ARIMA p,d,q)

Onceki boliimde ele aldigimiz ARMA modelleri zaman serilerinin duragan
oldugu varsayimina dayanmaktadir. Yani bir zayif duragan zaman serisi i¢in ortalama,
varyans ve kovaryans zaman iginde sabittir. Fakat uygulama i¢in ele alinan ekonomik
zaman serilerinin bircogu duragan yapida degildir. Zaman serileri analizinin
coziimlenmesinde sistematik kisminin 6ngoriilmesinde kullanilan analiz modeli,
stokastik siirecin 0zel bir ¢oziimlemesi olarak bilinen Box ve Jenkins tarafindan
gelistirilmis olan ARIMA (Autoregressive Integrated Moving Average) modelleridir.
Duragan olmayip, fark alma islemi sonucunda duragan hale getirilmis olan serilere
uygulanan modellere entegre otoregresif hareketli ortalama modelleri ad1 verilen bu
modelin gosteriminde p otoregresif siirecin mertebesini, q hareketli ortalama stirecinin
mertebesini gosterirken, d ise serinin kaginci dereceden farkinin alinarak duragan hale
geldigini gostermektedir. d=1 ise, orijinal seri birinci dereceden farki alinarak duragan

héle gelmistir. d = 0 oldugunda orijinal seri zaten duragandir.
Genel ARIMA (p,d,q) modelinin genel ifadesi asagidaki gibi gosterilmektedir.

wt=olwt-1 +@2wt-2+ ...... +opwt-p+ut-01l.ut-1-02.ut-2-...... - 0q.ut-q
(2.9)

{ wt } = fark1 alinmig seridir.
d = fark alma derecesidir.
V = fark alma operatorii dersek, wt = Vdyt (2.10)

seklinde de yazmak miimkiin olacaktir.
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Eger birinci farklar, seriyi duraganlastiriyorsa, fark operatdriiniin yazilimi;

Vyt=yt-yt-1=(1-L)yt (2.11)
seklinde olur.

Eger seri d’nci fark alindiginda duragan hale geliyorsa fark operatoriiniin

yazilimi;
Vdyt =wt=(1-L )dyt (2.12)
seklinde olur (Adlig, 2009: 24).

2.3.3. Kosullu Degisen Varyans Modelleri

Son 30 yildir risk yonetiminde kullanilan bir teknik olan volatilite konusunda
bir¢ok teknik gelistirilmistir. Kosullu degisen varyans modellerinin baslangi¢ noktasi
olarak sayllan ARCH modeli 1982 yilinda Engle tarafindan gelistirilmistir. Ik
modelden giliniimiize kadar piyasa sartlarina gore birgok tiirevi gelistirilmis olan
ARCH modeli kosullu varyansi ge¢mis hata terimlerinin karesinin bir fonksiyonu
olarak ele almaktadir. Boylece finans anlaminda risk, ge¢mis getirilerin ve dagilim
ozellikleri, asimetri gibi getiriye has birtakim o6zelliklerin bir fonksiyonu olarak
modellenmektedir. Icinde GARCH bulunan modeller zehirli gazlarin atmosferde
yayilma hizi tahmininden sinirsel aktiviteyi simule etmeye kadar gesitli alanlarda
kullanilmaktadir. Ancak finans halen GARCH kullaniminda 6nde gelen alandir ve bu
konudaki aragtirmalarin bagin1 ¢gekmektedir (Kale, 2006: 1). Kiiresellesen diinyada
yasanan krizlerin etkilerinin de kiiresel hissedilmesi yatirnmecilarin finansal piyasalar
hakkinda daha ¢ok bilgi sahibi olmasi gerekliligini ortaya ¢ikarmistir. Yatirimeilar ve
piyasadaki tiim aktorler, piyasalarda asir1 oynakligin gercekten var olup olmadigin
bilmek; varsa bunun derecesini ve yapisini saptamak ve finansal piyasalarda
volatiliteden dolay1 olusabilecek risklerden korunma tekniklerini gelistirmek sureti ile

daha giivenilir 6ngoriiler elde etmek istemektedirler (Adlig, 2009: 2).

Finansal piyasalarda son yillarda yasanan dalgalanmalar bu piyasalarda
yatirimda bulunmak isteyen yatirimcilari belli bir risk ile kars1 karsiya birakmaktadir.

Finansal piyasalardaki bu dalgalanmalar neticesinde piyasalarin dinamik isleyisini
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tahmin etmekte bircok sayisal teknik gelistirilmistir. Engle tarafindan 1982 yilinda
gelistirilen ve ARCH ailesi olarak literatiirde yeri alan bu ilk adimdan sonra mevcut
modellerin asimetrik etkiyi yansitamamasi nedeniyle Asimetrik GARCH modelleri
olarak bilinen yeni bir seri model daha gelistirilmistir. Bu ¢ergevede gelistirilen ve bu

calismada kullanilan volatilite modelleri asagida sirastyla ele alinmigtir.
2.3.3.1. Arch Modeli

Stokastik hata terimine iliskin varsayimlardan bir tanesi de hata terimlerinin
birbirinden bagimsiz oldugu, yani hata terimleri arasinda otokorelasyonun olmadigi
varsayimidir. Bir diger varsayim ise, hata terimlerinin varyansinin sabit oldugu ve
zaman igerisinde degisim gostermedigi varsayimidir. Bu sekilde zaman igerisinde
degismeyen serinin sabit varyansli oldugu durumlar “homoskedastic” olarak ifade
edilmektedir. Varsayimin yerine getirilmemesi durumunda ise serinin degisen
varyanslt oldugu durum ise “heteroskedastic” olarak ifade edilmektedir. S6z konusu
homoskedastic modellerdeki varyansin sabit olarak kabul edilmesi finansal serilerin
bircogunda sorun olusturmaktadir. Finansal zaman serilerinde genellikle biiyiik fiyat
degisikliklerini biiytik fiyat degisiklikleri, kiiciik fiyat degisikliklerini ise kiiciik fiyat
degisiklikleri izlemektedir (Adlig, 2009: 39; Akgiray, 1989: 55 — 80). Diger bir
ifadeyle finansal zaman serilerinin gosterdigi bu hareket, hata teriminin degisen
varyansa sahip oldugunun ve volatilite kiimelenmesinin varliginin bir kanit1 olarak
gosterilmektedir (Akel, 2011: 22). Iste bu zaman serilerinde, degisen varyans etkisini
yakalayabilmek i¢in Engle (1982) otoregresif kosullu degisen varyans (ARCH)
modelini 6nermistir. Engle (1982)’a ARCH kelimesi ‘Auto Regressive Conditional
Heteroskedasticity” yani “Otoregresif Kosullu Degisen Varyans” olarak ifade
edilmektedir. ‘Otoregresif’ kelimesi volatilitenin daha Onceki periyotlardaki
volatiliteler cinsinden ifade edildigini temsil etmektedir. “Kosullu Degisen Varyans”
ise varyansin degistigini ifade etmektedir (Aktaran: Aksu, 2006: 9). ARCH modelinde
kosullu varyans, kalintilarin ge¢cmis degerlerinin karelerinin regresyon ile
coziimlenmesi ile Ongoriilmektedir. Diger bir ifade ile bagimli degiskenin varyansi
kendi ge¢mis degerlerine bagimli olarak modellenmektedir (Cifter, 2010: 23). ARCH

modeli zaman serilerinde gozlemlenen oynakligin modellenmesinde kullanilan ve
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oynaklikla iligkili bir bagimsiz degisken tanimlayarak ve bu tanimlanan degisken

araciligryla oynakligi tahmin eden bir modeldir.

et = ztot (2.14)
zt ~i.i.d D(0,1) (2.15)
ot?=o0?(et-1, et-2, ..., t,xt,b) =02 (ot-12 t-1, ot-22 t-2, ..., t, Xt, b) (2.16)

Burada et, t zamanindaki tahmin hatas1 miktarin1 gosterir. xt, gecikmeli egzojen
degiskenlerden (lagged exogenous variables) olusan bir vektor, b ise parametre

vektoridiir. D(.) dagilimdir.

t-1 zamanindaki bilgi kiimesine gore t’nin kosullu varyansi 6t*’dir. Literatiirde
bu varyansin parametrik hale doniisiimii igin birgok yontem ortaya atilmigtir. Orijinal
haliyle ARCH asagidaki gibi ifade edilmektedir.

ot?=ag+a € 1t taget g (2.17)
¥ operatorii kullanirsak esitlik asagidaki sekle dontisiir:

ot=ap+ X1 a;el; (2.18)
Otoregresyonu daha rahat gostermek igin et = ztot esitligini kullanabiliriz.
ot=a+ X a;07_;z¢_; (2.19)

ARCH modeli volatilite kiimelenmesini su yap1 ile tanimlar: Eger et-1’in
mutlak degeri biiyiikse, ot*> ve bdylece et’nin mutlak degerinin de biiyiik olmasi
beklenir. ARCH modelinden ¢ikarilan kosullu varyans her ne kadar zamana gore
degiskense de, et'nin kosulsuz varyansi eger a, >0 ve + XL a; < 1ise sabittir. Kosullu
varyans ot biitiin t ler igin pozitif olmalhdir. Gerekli kosullar ay> 0 ve a; =0

durumunda saglanr.

Yapilan caligmalarin gosterdigine gore, kosullu varyansin dinamiklerini
yakalayabilmesi i¢in yliksek bir ARCH derecesi se¢ilmelidir. Bu da biiylik miktarlarda

parametre ¢ikarimina gerek duyulmasi anlamina gelmektedir. Bollerslev’in (1986)
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genellestirilmis ARCH modeli sonsuz bir ARCH diizenegi iizerine kuruludur ve
tahmin edilecek parametre sayisini dogrusal olmayan kisitlamalar getirerek makul
diizeylere indirmektedir (Aktaran: Kale, 2006: 36).

2.3.3.2. Genellestirilmis Arch (Garch) Modeli

GARCH modelleri 1986 yilinda Tim Bollerslev tarafindan ARCH
modellerinin genellestirilmesi ile ortaya ¢ikmistir. Literatiirde, Genellestirilmis ARCH
Modelleri olarak da bilinirr GARCH modeli aslinda, yt siirecinin kosullu hata
varyansinin ARMA siireci olarak modellenmesidir. GARCH modelinin daha ¢ok
kullanilmasmin ve ARCH modeline tercih edilmesinin sebebi, bilinyesinde daha az
parametre icermesidir. Boylece, modelin, parametrelerin negatif olmama kisitini ihmal
etme olasilig1 daha azdir. GARCH modeline gore; kosullu varyans, gegmis donem hata
karelerinin gecikmeli degerlerine ve bagimli degiskenin ge¢cmis donem kosullu

varyansinin ge¢mis donem degerlerine baglidir (Polat, 2012: 45).

GARCH kosullu varyansin, hata terimleri karelerinin gecikmeli degerlerinin
yant sira kosullu varyansin da gegmis donem degerleri ile dogrusal acgiklanabildigi

dinamik zaman serisi modelidir.
GARCH(p,q) modeli;
of=agta el ot.. tagel o+ Proi_1+... + Bpoi, (2.20)
¥ operatorii kullanirsak esitlik asagidaki sekle dontistir:
ott=ag+X_ a;ef_; + I} aPjor_; (2.21)
olarak ifade edilir.
Temel ve en sik kullanilan GARCH (1,1) modeli asagidaki gibi kisalir:
oi=o+aef 1 +B_; (2.22)

Varyansin pozitif olmasi beklendiginden, regresyon parametreleri, o, o, f’nin
da her zaman pozitif olmasi gereklidir, (o ve f = 0 da olabilir). Buna karsin varyansin

duraganlik kosulunu yerine getirmesi i¢in a ve B nin toplami 1’den kii¢iik olmalidir.
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Regresyon parametrelerinin toplami (o + ), ge¢mis donem degiskenlerinin
degisimlerinin simdiki degiskenlik seviyesine (volatilite) etkisini ifade etmektedir. Bu
deger c¢ogunlukla 1’e yakindir ve soklarin finansal wvarliklarin getirilerindeki

degiskenlige daha ¢ok etki ettigine isarct etmektedir (Aktaran: Kale, 2006: 36).
2.3.3.3. Tgarch (Threshold Garch) Modeli

GARCH modeli hata varyansindaki asimetriyi agiklamakta yetersiz
kalmaktadir. Modeldeki kaldirag etkisini belirlemek i¢in Zakoian 1994 yilinda
TGARCH (Threshold GARCH) modelini tanitmistir. TGARCH modeli GARCH
modeline kaldirag degiskeni ilave edilerek elde edilmektedir. TGARCH, GARCH
modelinden farkli olarak hata varyansindaki asimetriyi agiklar (Ardug, 2006: 25).

TGARCH modeli pozitif ve negatif soklar i¢in farkli GARCH modelleri
varsaymaktadir. TGARCH(1,1) modeli asagidaki gibi ifade edilmektedir.

of=ag+ael 1 +Ygef_1di—1 + Boi_, (2.23)

Bu modelde a parametresi ARCH etkisinin,  parametresi GARCH etkisinin
ve v terimi ise kaldirag etkisinin ve ayn1 zamanda asimetrikligin gostergesidir. Azalan
yondeki oynaklik artis yonilindeki oynakliktan daha biiylikse o zaman modelde
kaldirag etkisinden (leverage effect) bahsedilmektedir. Diger bir deyisle, y
parametresinin pozitif olmast durumunda yani y > 0 ise modelde kaldirag etkisinden
s0z edilmektedir. TGARCH modeli, sartli varyans yerine sartli standart sapmanin
modellendigi durumda GJR — GARCH modeline karsilik gelmektedir. Her iki modelde
de threshold parametresi bilinen bir degerdir (Erer, 2011: 89).

2.3.3.4. Egarch Modeli

ARCH ve GARCH modellerinde varyansin etkisinin simetrik oldugu
varsayllmistir. Ayrica bu modellerde oynakligin sadece buiytkliigii ile ilgilenilmis,
oynakligin isareti ile ilgilenilmemistir. Oysa azalan yondeki dalgalanmalarin artan
yondeki dalgalanmalardan daha yiiksek oynakliklara neden oldugu sik sik
gozlenmektedir. Bu durum, varyans etkilerinin asimetrik olarak pozitif ve negatif

hatalarin gergeklesmesine neden olabilmektedir. Bu nedenle belirtilen 6zelliklerin
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varliginda zaman serilerinin daha uygun ¢éziimlenmesine imkan veren EGARCH
modeli Nelson (1991) tarafindan gelistirilmistir. Bu model oynakliklardaki asimetriyi
dikkate almaktadir. EGARCH modelinin GARCH modeline gore avantajlari, tiim
parametre kiimelerinde kosullu varyanstaki pozitifligi saglamasi1 ve oOynakliktaki
asimetrik etkinin de elde edilmesine imkan tanimasidir. EGARCH modeli sadece
asimetriyi gostermez, aynt zamanda kosullu varyansin her zaman pozitif olmasini da
saglar (Polat, 2012: 50). Volatilite dngoriisii hesaplanirken gozlemlerin hesaplamadaki
agirligi zaman serisinde geriye gittikge iissel olarak azalmaktadir. Dolayisiyla giincel
fiyat hareketlerinin oynaklik tahmini hesabindaki agirlig: artarken, gegmiste meydana

gelen anormal fiyat hareketlerinin etkisi zamanla azalmaktadir.
EGARCH modeli agsagidaki gibi yazilmaktadir:

log(h), = w + Z}ilﬁj log(he—j) + 2 o l\;:t;_‘ll + Eiqﬂyi\}lht—t;_"i (2.24)

24. VOLATILITE CALISMALARI VE YANITLANMAMIS NOKTALAR

Volatilite lizerine yapilan yerli ve yabanci ¢alismalarda genellikle en iyi

tahmini yapan modelin hangisinin oldugu belirlenmeye ¢alisilmistir.

Volatilite, esasinda riskin oOlglilmesinde kullanilan bir yontem olarak
gelistirilmistir. Risk Ol¢limii i¢in piyasadaki volatilitenin belirlenmesi gerekliligi
ortaya ¢ikmis ve soz konusu volatiliteyi belirlemek adina zaman serilerinin standart
sapmast veya varyansindan yararlanilmistir. Zaman serilerinin standart sapmasi veya
varyansini ele alarak volatilite tahmininde bulunan ilk model Rassal Yiiriiyiis
Modelidir. Rassal Yiiriiylis Modelini, Tarihsel Ortalama Modeli, Hareketli Ortalama
Modeli, Agirliklandirilmig Ortalama Modeli gibi modeller takip etmistir. Bu modeller
getirilerin zamana gore sabit oldugunu, getiri dagiliminin da zamandan bagimsiz
olacak sekilde hep ayni salinimi izledigini varsaymaktadir. Lakin zaman serilerinin
varyansinin zamana bagli olarak degistigini ve bu degisimin de volatiliteyi etkiledigini
ilk defa sdyleyen Engle 1982 yilinda ARCH tipi modelleri 6ne stirmiistiir. 1986 yilinda
Engle’nin ogrencisi olan Bollerslev ARCH modelini bir adim ilerleterek

Genellestirilmis ARCH (GARCH) modelini gelistirmistir. Fakat GARCH modelinin
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asimetrik soklara kars1 yetersiz kalmasi Asimetrik GARCH modellerinin gelistirilmesi
gerekliligini ortaya koymus ve bu gereklilik neticesinde (AGARCH, ARCH-M,
Augmented ARCH, EGARCH, GJR-GARCH, QGARCH, TARCH, NGARCH,
IGARCH) gibi modeller gelistirilmistir.

Temelini 1982 yilinda Engle’nin attigt ARCH ailesi modelleri ile volatilite
tahmini iizerine bu tarihten itibaren ¢ok sayida ¢aligma yapilmistir. Yurt disinda

gergeklestirilen ¢alismalarda konu farkli agilarindan ele alinarak incelenmistir.

King ve Wandhwani (1990) yilinda, Edwards (1998) yilinda ger¢eklestirdikleri
caligmalarinda iilkeler arasindaki volatilite yayilma etkilerini incelemistir. King ve
Wandhwani ¢aligmalarinda hisse senedi piyasalar1 arasindaki volatilite yayilma
etkisini Londra, New York ve Tokyo borsalar1 iizerinde arastirmislardir. Sonug olarak
volatilitedeki biiylimenin piyasalar arasi volatilite ve krizlerin bulagsmasindaki
bliylimeyi de arttirdigina ulasmislardir. Edwards ise 1998 yilinda gerceklestirdigi
calismasinda Arjantin, Sili ve Meksika faiz oranlarini kullanarak volatilite, yayilma ve
kiimelenme etkilerini arastirmistir. Ayrica krizlerin doviz kuru iizerine olan etkilerini

de yine ayni1 ¢ercevede arastirmaya tabi tutmustur.

Glosten, Jagannathan ve Runkle (1993) yilinda gergeklestirdikleri ¢aligmada
nominal hisse senedi getirileri ile beklenen deger volatilitesi arasindaki iliskiyi,
volatilitedeki mevsimsel kaliplari, kosullu volatilitedeki pozitif ve negatif etkileri,
GARCH-M modeli ile agiklamiglardir. Sonug olarak pozitif beklenmeyen getirilerin
kosullu varyansi asagi yonde revize ederken, negatif beklenmeyen getirilerin ise
kosullu varyans: yukar1 yonde revize ettigine ulasmislardir. Ayrica aylik kosullu

varyansin da beklendigi kadar kalic1 olmadig1 sonucuna ulagsmislardir.

Engle ve NG (1993) yilinda gergeklestirdikleri caligma ile piyasaya yeni gelen
haberlerin volatilite iizerine etkilerini Japon borsasi giinliik getirileri {izerinde test
etmiglerdir. Sonug¢ olarak Glosten, Jagannathan ve Runkle tarafindan gelistirilen
modelin en iyi parametrik model oldugunu, EGARCH modelinin ise asimetrik etkiyi

tespit eden en iyi model olduguna ulagsmislardir.
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Nabar ve Park (1994) yilinda gergeklestirdikleri caligmalarinda opsiyon
ticaretinin hisse senedi piyasasi volatilitesinin ana nedeni olup olmadigini
arastirmiglardir. Sonug¢ olarak opsiyon ticaretinin baslamasindan sonra hisse senedi

piyasasinda asir1 volatilitenin olustugunu belirlemislerdir.

Bala ve Premaratre (2004) yilinda gergeklestirdikleri ¢aligmalarinda 1992 —
2002 yillarinda arasindaki verileri kullanarak Singapur borsasi volatilitesinin A.B.D,
Birlesik Krallik, Hong Kong ve Japonya borsalar1 volatiliteleri ile birlikte hareketini
incelemislerdir. GARCH tipi modellerle yapilan bu inceleme sonucunda Singapur
borsasi volatilitesi ile Hong Kong, A.B.D, Birlesik Krallik ve Japonya borsalari
volatiliteleri arasinda yiiksek derecede bag oldugu ulagmislardir. Ayrica bu borsalar
arasinda yayilma etkisinin varliginin tespit edilmis olmasi ¢aligmanin diger bir sonucu

olarak belirlenmistir.

Korkmaz ve Aydin (2005) yilinda gergeklestirdikleri ¢alismada gelismekte
olan iilkelerin para birimlerinin volatilitesini 7 ayr1 para biriminin EWMA ve GARCH
modelleri ile giinlik VAR rakamlar1 hesaplamislardir. Sonug olarak 1994 ve 2001
donemlerindeki devaliiasyon VAR modeli ile tahmin edilmis, kriz sonrasi donemlerde
volatilite tahminleri yliksek, kontrollii kur donemlerinde volatilite diisiik ancak serbest

kur déonemlerinde volatilite yiiksek belirlenmistir.

Dijun ve Yixiang (2007) yilinda gergeklestirdikleri ¢alismalarinda Cin hazine
tahvili piyasasinda volatilite tahmininde kullanilacak olan veriler i¢in en uygun
orneklem araligmi belirlemislerdir. Sonu¢ olarak 15 dakikalik verilerin

kullanilmasinin s6z konusu piyasada en iy1 tahmini verdigine ulagmiglardir.

Jawadi and Rangau (2012) yilinda gergeklestirdikleri ¢alismada volatilitenin
dinamiklerini ve islem hacmi ile olan iliskisini ve islem hacminin piyasa volatilitesi ve
dolayisiyla risk yonetiminde 6nemli bir gosterge olup olmadigini arastirmislardir.
Sonug olarak sadece islem hacminin volatiliteyi agiklamakta yeterli olmadig: fakat
ayni zamanda volatilitedeki degisme ile islem hacmindeki degismenin es yonlii

olduguna ulasmislardir.



37

Kumar (2006), Neokosmidis (2007), Alberg vd. (2008), Racicot ve Theoret
(2010), Su (2010), Chand vd. (2012) yaptiklar1 ¢aligmalarda ARCH ailesi modellerini
kullanarak finans piyasalarinda en iyi tahmini ger¢eklestiren volatilite tahmin modelini
belirlemeye ¢alismislardir. Sonuglarda bir genellemeye gidilemese de en iyi tahmin

yapan modeller GARCH ve EGARCH modelleri olarak belirlenmistir.

Clement ve Silvennoinen (2011), Dijun ve Yixiang (2007) yaptiklar
caligmalarda volatilite tahmininde kullanilacak verilerin siklik derecesini belirlemeye
calismislardir. Clement ve Silvennoinen calismalarinda S&P 500, A.B.D Hazine
Tahvili ve Altin fiyatlarinin giin i¢i degerlerini kullanarak volatilite modellemesinde
bulunmuslardir. Sonug olarak giin i¢i getirilerin kullanilmasinin daha iyi volatilite

tahmininde bulunduguna ulasmislardir.

Yurt iginde yapilan ¢alismalara yonelik daha detayli bir galisma yapma imkani
bulunmaktadir. Gergeklestirilen literatiir taramasi lisanstistii tezler ve tez harici
yayinlar olarak iki ana baslik altinda ele alinmistir. Tez harici yaymlarda ARCH ailesi
modellerinin kullanilmasi ile finans piyasalarinda en iyi tahmini gergeklestiren

volatilite tahmin modeli belirlenmeye ¢alisiimistir.

Bu cercevede Akay ve Nargelegekenler (2006), Sarikovanlik (2006), Ozden
(2008), Mazibas (2008), Atakan (2009), Alptekin, Giivenek ve Uysal (2009), Glivenek
ve Alptekin (2009), Caglayan ve Dayioglu (2009), Kiran (2010), Cabuk, Ozmen ve
Kokgen (2011), Giiris ve Sagild1 (2011), Korkmaz ve Bostanci (2011), Uysal ve
Ozsahin (2012) yaptiklar1 calismalarda ARCH ailesi modellerini kullanarak finans
piyasalarinda en 1yi tahmini gergeklestiren volatilite tahmin modelini belirlemeye
calismiglardir. Sonuglarda bir genellemeye gidilemese de en iyi tahmin yapan model
GARCH olarak belirlenmistir.

Caligmalarda yogunlagsmanin oldugu diger bir alan ise piyasalarda meydana
gelen islem hacmi ile volatilite arasindaki baglantinin ortaya konmasina yoneliktir.
Catalbas (2008), Kayalidere ve Aktas (2009), Boyacioglu, Giivenek ve Alptekin
(2010), Kalayci, Demir ve Gok (2011) yaptiklar1 ¢caligmalarda piyasalarda meydana

gelen islem hacmi ile ayni piyasalardaki volatilite olusumu arasindaki etkilesimi
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ortaya koymaya calismiglardir. Genel olarak islem hacmi ile volatilite arasinda pozitif

yonde anlamli bir iliski bulmuslardir.

Piyasalardaki kaldirag etkisinin belirlenmesi konusu da arastirmacilarin
yogunlastig1 bagka bir alandir. Korkmaz ve Cevik (2009), Kayalidere ve Aktas (2012),
Demir ve Cene (2012) yaptiklar calismalarda piyasalardaki kaldirag etkisinin varligini

volatilite modellerinin yardimiyla belirlemeye ¢alismiglardir.

Finansal krizlerin veya uluslararas1 piyasalarda yasanan gelismelerin
piyasalarin volatiliteleri iizerindeki etkisini belirlemeye yoOnelik Hacihasanoglu ve
Soytas (2009), Celikol vd. (2009), Cagil ve Okur (2010), diinya piyasalar1 arasindaki
volatilite etkilesimini ise Yorulmaz ve Ekici (2010) Tiirkiye, Arjantin ve Brezilya

ticgeninde incelemislerdir.

Yurt icinde gergeklestirilen lisansiistii tezlerde de volatilite konusu ele alis

yoniinden tez harici yayinlarla benzerlik gostermektedir.

Karadag (2008), Adlig (2009), Ergen (2010), Cifter (2010), Bulut (2010), Tung
(2010), Ozgiin (2011), Erer (2011) yaptiklar1 lisansiistii tez calismalarinda volatilite
tahmin modellerini kullanarak finans piyasalarinda en iyi tahmini gergeklestiren

volatilite tahmin modelini belirlemeye ¢aligmislardir.

Calismalarda yogunlagmanin oldugu diger bir alan ise piyasalarda meydana
gelen islem hacmi ile volatilite arasindaki baglantinin ortaya konmasina yoneliktir.
Tiiziintiirk (2005), Sarikaya (2007), Gaygusuz (2008), Sar1 (2009), Karaca (2009),
Ozgiimiis (2012) gerceklestirdikleri lisansiistii tez calismalarinda piyasalardaki
kaldirag etkisinin varligini ve islem hacmi ile volatilite arasindaki baglantiy1 volatilite

modellerinin yardimiyla belirlemeye calismiglardir.

Bu ¢aligmalarin haricinde belli bir alanda yogunlagmalar goriilmekle birlikte
farkli alanlarda caligmalar da yapilmistir. Bu caligmalara 6rnek olarak asagidaki

lisansuistii tezler verilebilir.

Akar (2006) yilindaki caligmasinda finansal zaman serilerinin modelleme

yontemlerini inceleyerek, krizlerin, yaz mevsiminin, ocak aymin ve haftanin
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giinlerinin IMKB’de yer alan endekslerin ve bireysel hisse senetlerinin getirisini ve
volatilitesini nasil etkiledigini incelemistir. Calismanin sonucunda volatilitenin kriz
donemlerinde ve ocak ayinda daha yiiksek, yaz aylarinda ise daha diisiik oldugunu ve
ayrica IMKB’de negatif soklarin pozitif soklara gdre daha fazla volatiliteye neden

oldugunu belirlemistir.

Oztiirk (2008) yilindaki ¢alismasinda makroekonomik faktdrlerin IMKB
Ulusal-100 endeksi ve volatilitesi tizerindeki etkilerini incelemistir. Calismada hisse
senedi piyasasi ile makro ekonomik faktdrler arasindaki iliskilerin tespiti amaciyla mal
piyasasini temsilen sanayi iiretim endeksi ve enflasyon (TUFE, TEFE), para piyasasini
temsilen para arzi (Merkez Bankasi Parasi, M1, M2, M2Y) ve nominal faiz orani
(hazine faiz orani, bankalar aras1 gecelik faiz orani), sermaye piyasasini temsilen
IMKB Ulusal-100 Endeksi ve IMKB islem miktari, ekonominin dis diinya ile olan
iligkisini yansitan doviz sepeti ve cari acik/GSYH degiskenleri dikkate alinmustir.
Sonug olarak IMKB Ulusal-100 Endeksinde gdzlemlenen volatilitenin énemli dlgiide
makroekonomik faktorler disindaki faktorler tarafindan belirlendigi, dolayisiyla hisse

senedi piyasasinin yeterli 6l¢iide ekonominin genelini yansitamadigi belirlenmistir.

Tung (2010) yilindaki c¢alismasinda farkli volatilite tahmin yontemleri
kullanarak en iyi performans gosteren VAR 6l¢liim yontemini Avrupa Birligi’ne (AB)
yeni liye ve aday tilke hisse senedi endeks verilerini kullanarak belirlemeye ¢alismistir.
Sonug olarak AB’ye yeni liye ve aday on dort {ilkenin altisinda endeks verilerinin hem
getiri hem volatilitesinin uzun hafiza 6zelligi gosterdigi gézlemlemistir. Bu sonuca
gore bu iilkelerin hisse senedi piyasalarinda piyasa etkinligi hipotezini

desteklemedigini belirtmistir.

Giirses (2010) yilinda gergeklestirdigi ¢alismasinda vadeli islem piyasasinda
ilk defa islem goren hisse sentlerinin spot piyasa volatilitesi iizerinde herhangi bir
etkiye sebep olup olmadigim1 IMKB 30 piyasasinda EGARCH modelini kullanarak
belirlemistir. Sonu¢ olarak s6z konusu degiskenler arasinda anlamli ve vadeli

piyasanin spot piyasa volatilitesini artiric1 yonde etkisi olduguna ulasmustir.

Volatilite ile ilgili gergeklestirilen yerli ve yabanci c¢aligmalardan da

anlasilacag tizere volatilite konusunun yurt iginde ve yurt disinda ele alis noktalarinin
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yogunlastigr alanlar farkliliklar gostermektedir. Arastirmacilar volatilite konusunu
genel olarak en iyi volatilite tahminini gergeklestiren modelin belirlenmesi, islem
hacmi ile volatilite arasindaki bagin ortaya konmasi, kaldirag etkisinin belirlenmesi,
piyasalar arasi volatilite yayiliminin belirlenmesi ve krizlerin volatilite tizerine etkisini
belirleme yoniinde arastirmalar gerceklestirmislerdir. Tiirkiye’de IMKB veya yeni
ismiyle BIST’in hemen hemen biitiin endeksleri, altin piyasasi, ddviz piyasasi, emtia
piyasalar1 gibi ¢esitli piyasalar iizerinde ve makroekonomik degiskenler araciligiyla
volatilite ¢alismasi gerceklestirilmistir. Fakat 2007 yilinda hesaplanmaya baslayan ve
BIST yapis: altinda hesaplanan diger endekslere nazaran heniiz yeni bir endeks olan
Kurumsal Yonetim Endeksi {izerine volatilite ¢alismasi yapilmadigini goriilmektedir.
Ayrica Kurumsal Ydnetim endeksinin ¢calisma kapsaminda ele alinan diger endekslerle
karsilastirmasina da rastlanamamistir. Bu cer¢evede kurumsal yonetim ilkelerini
uygulayan firmalardan olusan endeksin risklilik derecesinin ve dolayisiyla
volatilitesinin etkin piyasalar hipotezi gergevesinde diger endekslerden diigiik olmasi
beklenmektedir. Ozetle “Kurumsal Yonetim ilkelerini uygulayan firmalarin
risklilikleri diger firmalardan daha diisiik miidiir?”” sorusu heniiz cevaplanmamaistir. Bu
sorudan hareketle bu c¢alismada “Kurumsal yénetim ilkelerini benimseyen ve
uygulayan firmalarin hisse senetlerinden olugsan Kurumsal Yonetim Endeksi’'nin
volatilitesi BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesine gore daha

diisiiktiir.” hipotezi sinanarak literatiirdeki bu boslugu doldurmak amag¢lanmaktadir.
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UCUNCU BOLUM

ARASTIRMA METODOLOJISI

Calismanin ilk iki boliimiinde kavramsal ¢erceveye yonelik bilgilere ve yerli
ve yabanci literatiir incelemesine yer verilmistir. Bu boliimde ise Borsa Istanbul
(BIST) yapisi altinda yer alan BIST 100, BIST 50, BiST 30 ve BiST Kurumsal
Yonetim Endekslerinin  volatilitesinin en 1yt hangi model araciligr ile
hesaplanabileceginin belirlenmesi ve endeksler arasi volatilite siralanmasina yonelik
tasarlanan aragtirma metodolojisi agiklanmaktadir. Bu boliimde, ilk olarak ¢alismanin
modeli, evren ve Orneklemi, 6rnekleme yontemi, veri toplama araglari, verilerin
toplanmasi, veri analiz teknikleri ve arastirma siirecinin 6zetlenmesine yer verilmistir.
Bunun yani sira ¢alismanin temel sorusu ve alt sorulari, arastirma sorusunun temel

sav1 yine bu boliimde aciklanmaktadir.
3.1.  ARASTIRMANIN MODELI

Finansal zaman serilerinde varyans zamana bagli olarak degiskenlik
gostermektedir. Bu yiizden finansal zaman serileri ile gergeklestirilen ¢aligmalarda
degisen varyanst modelleyebilen modeller ile analizleri gerceklestirmek
gerekmektedir. Bu sebepten dolay1 gergeklestirilen bu ¢alismada finansal zaman
serilerinde var olan degisen varyanst modellemeye imkan veren ARCH tipi modeller
olan ARCH, GARCH, EGARCH ve TGARCH modelleri kullanilacaktir. ARCH tipi
modeller ile analiz gergeklestirebilmek icin belli basli asamalarin takip edilmesi
gerekmektedir. Bu kapsamda ¢alismanin modelini ARCH tipi modellerin ¢6ziimleme
asamalar1 ve temel hipotezimi sinamak i¢in sonrasinda gergeklestirilecek analizler

olusturmaktadir.
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3.1.1. ARCH MODELLERINDE COZUMLEME SURECININ ASAMALARI

ARCH tipi modellerin ¢oziimleme asamalar1 temelde sekiz ana asamadan
olusmaktadir. Bu asamalar; serilerin duragan hale getirilmesi, serilerin grafiksel
gosterimi ve korelasyonunun belirlenmesi, birim kok testlerinin gerceklestirilmesi,
istatiksel tanimlama testlerinin gerceklestirilmesi, uygun ARMA yapilarinin
belirlenmesi, ARCH-LM testi, Volatilite modelleri ile tahmin, modellerin

uygunlugunun sinanmasi ve en uygun modelin belirlenmesidir.
3.1.1.1.Zaman Serilerinin Olusturulmasi

Zaman serilerinin en 6nemli sorunlarindan birisi duraganliktir. Degiskenler
arasinda anlamli ekonometrik iligkilerin elde edilebilmesi i¢in analizi yapilan serilerin
duragan olmas1 gerekir (Ergun, 2010: 7). Ayrica hisse senedi fiyatlar1 gibi finansal
serilerin rassal yiirliylis izledigi, dolayisiyla birim kokii oldugu, buna bagli olarak da
duragan olmadiklar1 birgok ampirik ¢alismada bulgulanmistir. Dolayisiyla serilerin
birinci  farklarmnin  alinarak ya da seriler getiri serisi haline getirilerek
duraganlastirilmas1 gerekmektedir (Kayalidere, 2013: 36; Brooks, 2002). Bu
kapsamda 4.1’deki formiile gore calisma kapsaminda ele alinan getiri serileri

logaritmik seriler, haline getirilerek duraganligi saglanacaktir.

Endeks; = In (—) (3.2)

Pt
Pty
Endeks t: t glinti getiri degeri

P; : t glinii endeks kapanis fiyati

P._1: t — 1 inci giindeki endeks kapanis fiyati

3.1.1.2.Zaman Serilerinin Grafiksel Gosterimi ve Korelogram Olusturulmasi

Endekslerin gézlem degerleri ile olusturulan zaman serilerine ait grafikler ve
korelogram ¢izilecektir. Buna gore egri belirli bir ortalama etrafinda kiigiik caplh
salimimlar gosteriyorsa serinin duragan oldugu, salimimlarin biiyiik ¢capli ve ani inig

cikislar seklinde olmast halinde ise serinin duragan olmadigi soylenebilir.
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Korelogramlar zaman serilerinde otokorelasyonlarin belirlenmesini  saglayan
cizelgelerdir. Korelogram analizi ile Otokorelasyon (ACF) ve Kismi Otokorelasyon
(PACF)  Fonksiyonlar1 ile  Ljung-Box-Pierce-Q istatistiklerini  birlikte
incelenebilmektedir. AC fonksiyonu incelenen serideki komsu veriler arasinda ne
kadar bir korelasyon oldugunu gostermektedir. ACF degerlerinin hepsinin birden es
anlt olarak sifir olup olmadigmi test etmek i¢in Ljung-Box-Pierce-Q istatistigi

kullanilmaktadir. Buna gore;

n:Gozlem sayist

K:Gecikme sayis1

k:Gecikme degeri

pk:k gecikmesi i¢in ACF degeri

Ho:pl=p2=...=pk=0

H1: pl#p2+#...#pk#0 olmak iizere

Q=nIk,p’ye (32)

formiiliinden hesaplanan deger X?(K) tablo degeri ile karsilastirilir ve ilgili hipotezler
test edilir. Eger Ho hipotezi reddedilirse ACF degerlerinin en azindan bazilar1 sifirdan
farklidir. Bu durumda serinin duragan olmadigi sdylenebilmektedir. Bu test degeri X2
tablo degeri ile karsilagtirilir ve eger Ho hipotezi kabul edilmezse serinin dogrusal
bagimli oldugu sdylenebilmektedir. Q istatistigi serinin ortalamadan sapmasini dlger
ve hata teriminin otokorelasyon igerip icermedigini test etmektedir. PAC fonksiyonu
serideki verilerin birbirleri ile olan otokorelasyonunu dolayli olarak hesaplamaktadir.
Bu bagint1 PAC fonksiyonu yardimiyla aciklanmaktadir. ACF ve PACF degerleri %5
anlamhhik diizeyinde (-2Y ,+2V ) araliginda ise seri duragandir seklinde
yorumlanabilmektedir. Ayrica otokorelasyon degerlerinin ¢ok yavas bir sekilde
azalmasi da seride trend etkisinin oldugunu gostermektedir. Duragan serilerde “k”
gecikme degeri biiylidiikce otokorelasyon fonksiyonu degeri de sifira yaklagmalidir.

Bu yaklagim “k” gecikme degerinin x ekseninde, otokorelasyon fonksiyonu degerinin
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de “y” ekseninde yer aldigi bir grafik yardimiyla da kolaylikla goriilebilmektedir.
Fakat bir serinin duraganligiin kesin olarak incelemesi birim kok testi yardimiyla

olmaktadir (Ergen, 2010: 78).

3.1.1.3. Serinin Duraganhgmm Kesin Olarak Incelenmesi Icin Birim Kok

Testinin Yapilmasi

Duraganlik testlerinde yaygin olarak birim kok testleri (unit root test)
kullanilmaktadir. Birim kok testlerinde amag serinin birim kok igerip igermedigini
arastirmaktir. Eger seri birim kok iceriyorsa o seri duragan degildir. Ele alinan zaman
serilerinin duraganliklari, duraganlik testlerinde yaygin olarak kullanilan Genisletilmis
Dickey-Fuller (Augmented Dickey-Fuller-ADF) (1979) birim kok testleri ile
saptanacaktir. Eger mutlak deger ADF, Mac Kinnon kritik degerinden biiyiikse seri
duragandir, aksi takdirde duragan degildir. Kurulacak hipotezimiz asagidaki gibidir:

Ho: birim kok var; seri duragan degil
H1: birim kdk yok; seri duragan
3.1.1.4. Serinin Istatistiksel Tanimlama Testlerinin Yapilmasi

Bu asamada seriye ait istatistiksel degerler (¢arpiklik katsayisi, basiklik
katsayisi, ortalama, standart sapma,vb.) hesaplanacaktir. Ilgili degerlerden ¢arpiklik
katsayis1 (skewness) sifirdan kiigiik ise seri sola carpik, sifirdan biiyiik ise seri saga
carpik demektir. Yani carpiklik katsayis1 sifirdan farkli olan seri asimetrik
dagilimhidir. Ciinkii simetrik bir dagilim olan normal dagilimin g¢arpiklik katsayisi
sifirdir. Diger yandan basiklik katsayist (kurtosis) 3’ten kiiclik ise seri normalden
basik, 3’ten biiyiik ise de seri normalden daha dik (sivri) dagilmis demektir. Normal
dagilmig bir seride Pearsonun tanimina gore basiklik katsayist 3 olmaktadir.
[statistiksel tanimlamalar arasinda yer alan finansal zaman serilerinin normal dagilima
yakinsamas1 Jarque-Bera (Jarque ve Bera, 1987) testi ile hesaplanmaktadir. Jarque-
Bera testi i¢in temel hipotez artiklarin normal dagildigi, alternatif hipotez ise artiklarin
normal dagilmadigi seklindedir. Jarque-Bera testi asagidaki denklem ile

hesaplanmaktadir (Jarque ve Bera, 1980: 257).
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n: Gozlem sayisi

S:Carpikli katsayisi

K:Basiklik katsayisi olmak tizere
5% (K-3)?

JB=n[—+( )] (3.3)
6 24

formiilii ile hesaplanmakta ve 5.99°dan biyiikk ise serinin normal dagilmadigi

soylenebilmektedir (Ergen, 2010: 78).
3.1.1.4. Uygun ARMA Modelinin Se¢ilmesi

Uygun ortalama denklemini belirleyebilmek i¢in bu asamada ARMA
modellerinden yararlanilacaktir. Zaman serilerinde ARCH etkisinin bulunup
bulunmadigit ARCH-LM (Lagrange Multiplier-Lagrange Carpani) testiyle
arastirilacaktir ve bu testin ilk adimi1 ortalama denkleminin belirlenmesidir. Literatiirde
uygun modelin belirlenebilmesi i¢in; parametrelerin anlamliligi, determinasyon
katsayisinin yiikksek olmasi, Akaike bilgi kriterinin diisiik olmasi, Schwarz bilgi
kriterinin diistik olmasi, hata kareler toplaminin diisiik olmasi, olabilirlik oraninin
yiiksek olmasi, modelin F istatistiginin anlamli olmasi, 6ngorii performans: 6lgme
Kriterlerinin kiiglik olmasi (RMSE, MAE, Theil) beklenmektedir (Seviiktekin ve
Nargelecekenler, 2006: 58; Schwert, G.W. 1989). Fakat literatiirde en uygun ARMA
modelinin se¢iminde yaygin olarak kullanilan iki model se¢im kriteri; Akaike Bilgi
Kriteri (Akaike Information Criteria — AIC) ve Schwartz Bayesian Kriteri (SC)’dir.
AIC ve SC bilgi kriterlerinin miimkiin oldugu kadar kiigiik olmasi idealdir. En uygun
modelin se¢ciminde bu 6zellik kullanilmaktadir. Yani modeller arasinda AIC ve SC
bilgi kriterleri en kiiciik olan secilmektedir (Adlig, 2009: 71). Fakat SIC kriteri,
AlC’ye gore yeni degiskenlerin modele eklendiginde ortaya c¢ikacak durumu
degerlendirme hususunda daha dikkatli diizenlenmistir (Ucal, 2006: 47). Bu yiizden
SIC degerinin anlamli buldugu ARMA yapisi volatilite modellerini hesaplamada
tercih edilecektir.
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3.1.1.6. Hatalarin Sabit Varyansh Olup Olmadiginin Incelenmesi (ARCH LM
Testi)

Uygun ARMA modelinin belirlenmesinden sonra modelin hata teriminin
standart varyans varsayimina uygunlugu ARCH LM Testi ile test edilecektir. Testin
temel mantig1, 6zellikle finansal getiri serilerinde goriilen ve géz Oniine alinmamasi
durumunda tahmin etkinligini azalmasina neden olan simdiki hata terimi ile yakin
gecmis hata terimlerinin birbirleri ile iligkili oldugu durumu ortaya c¢ikarmaktir
(Giiven, 2010: 35). ARCH LM Testi sonucunda hata teriminin varyansinin degisken
oldugu sonucuna ulasilirsa bu degisen varyansit modelleyecek uygun kosullu varyans
modeli kurulmalidir. Bu model belirlenirken yine AIC (tahmin degeri-parametre
sayis1) ve SC [tahmin degeri- (parametre sayisi/2)*In(gozlem sayisi1)] kriterlerinin
minimum yapan, ayrica hata terimleri rassal yliriiylis siirecine uyan model tercih
edilmelidir (Ergen, 2010: 81). Kurulan yardimc1 model sonucu elde edilen R? degeri
yardimiyla LM test istatistigi hesaplanir ((T-p)* R?) (Obs*R-squared) ve ¢ikan sonug
p serbestlik derecesinde tablo degeri X2 ile karsilastirilir. Bu test i¢in kurulan hipotez

su sekildedir;
Ho : ARCH etkisi yok.
H1 : ARCH etkisi var.
|Kritik Deger| < |Tablo Istatistigi| ise Ho = Red
|Kritik Deger| > |Tablo istatistigi| ise Ho = Reddedilemez
3.1.1.7. Volatilite Modellerinin Tahmin Edilmesi

Bu asamada istatistiksel oOzellikleri belirlenen, duraganlastirilan, uygun
ARMA(p,q) modelleri bulunarak ortalama denklemi olusturulan ve ARCH etkisinin

varlig1 kabul edilen seriler i¢in volatilite modelinin tahmini gergeklestirilecektir.
3.1.1.8. Volatilite Modellerinin Uygunlugunun Belirlenmesi

Tahminleri  gerceklestirilen  volatilite  modelleri  kendi  aralarinda

karsilastirilarak, volatiliteyi en iyi tahmin eden model belirlenecektir. Uygun model
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secim kriteri olarak asagida belirtilen tanimlayici istatistik sonuglari biitiin modellerde

aranacaktir.

o [k olarak ARCH, GARCH, TGARCH modelllerinde parametrelerinin negatif
olmama kosulu aranacaktir. EGARCH modelinde varyans logaritmik olarak
modellendiginden, varyans pozitif bir deger almaktadir. Bu ylizden EGARCH

modellerinde, bu esitlik aranmayacaktir.

. Model parametrelerinin toplaminin 1°den kiiglik olmasi kosulu aranacaktir.
Fakat EGARCH modelinde model logaritmik olarak hesaplandigindan parametrelerin
toplaminin 1’den biiyiik olmama kosulu EGARCH modeli igin géz ardi edilecektir.

o En uygun model siirecinden elde dilen artiklarin kolegrami 50 gecikmeye kadar
test edilerek serinin degerleri arasindaki iligkinin incelenmesi yapilacaktir. Bu

kapsamda olusturulan hipotez asagidaki gibidir.
Ho : Otokorelasyon yok.
H1 : Otokorelasyon var.

Prob. > 0,05 ise Ho reddedilemez

. En uygun model siirecinden elde edilen artiklarin karelerinin kolegrami 50
gecikmeye kadar test edilerek serinin degerleri arasindaki iligkinin incelenmesi

yapilacaktir. Bu kapsamda olusturulan hipotez asagidaki gibidir:
Ho : Otokorelasyon yok.

H1 : Otokorelasyon var.

Prob. > 0,05 ise Ho reddedilemez

o Tahmin edilen modellerde artiklara iliskin  ARCH LM testi
gerceklestirilecektir. ARCH etkisinin arastirildigt ARCH —LM testi ile modelin 1, 5,
10, 20 ve 30 gecikmeye kadar hesaplanan R? degerleri y2 tablo degeri ile
karsilastirilacaktir. Bu kapsamda olusturulan hipotez asagidaki gibidir:
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Ho : Arch etkisi yok.
H1 : Arch etkisi var.
R? <2 ise Ho reddedilemez

o Tanimlayici istatistikler neticesinde birden fazla modelin uygun model ¢ikmasi
sonucu aralarindan hangisinin en uygun model oldugunu belirlemek i¢in modeller
arast karsilastirma yaparken literatiirde kabul gérmiis modellerin  6ngorii
performansini test eden Theil Esitsizlik Katsayis1 (Theil Inequality Coefficient-TIC)
performans kriterinden yararlanilmistir. Bu kriterler ile 6ngorii basarisi saglanmaktadir
(Bernard vd., 2006: 6 — 7). Theil Esitsizlik Katsayisinin formiilii 4.4 numarali esitlikte
goriildigi gibidir.

(EIH e/

TIC = (3.4)

\/ZZ:#H y}z/h+\/2f=+7’?+1 V¢’ /h
Bu formiilde "y,” hesaplanan volatiliteyi gosterirken “y"." ise Ongoriilen
volatiliteyi, "h” ise Ongorii donemini gostermektedir. Yukaridaki esitlikten de
anlagilacagi lizere Ongoriilen volatilite degeri ile gerceklesen volatilite degeri
arasindaki fark ne kadar az olursa sonug o kadar kii¢iik ¢ikacaktir. Béylece s6z konusu
performans oOl¢iitleri azalacaktir. Bu yiizden daha diisiik performans 6l¢iitii daha iyi

Ongoriiyli belirtecektir.

TIC istatistigi, sapma, varyans, kovaryans bileseni olmak iizere {i¢ bilesene
ayrilmaktadir. TIC istatistiginin sapma bileseni, 6ngorii ortalamasi ile gercek serinin
ortalamasi arasindaki uzakligi; varyans bileseni, ongoriiniin varyansi ile gergek serinin
varyansi arasindaki uzakligi; kovaryans bileseni ise hata ve varyanstan geri kalan
sistematik olmayan Ongorii hatasini gostermektedir. Her ii¢ bilesenin toplami 1’1
vermektedir. Bir modelin 6ngoriisiiniin basarili olabilmesi i¢in, TIC istatistiginin sifira
yakin olmasi, kovaryans bileseninin miimkiin oldugunca biiyiik, sapma ve varyansinin

miimkiin oldugunca kii¢iik olmasi gerekmektedir (Aksu, 2006: 71).
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Calismanin uygulamst c¢ercevesinde gerceklestirilecek tahminlerden sonra
modellerin uygunlugunun denetlenmesi; model paremetrelerinin pozitif olmasi, model
parametrelerinin toplaminin birden kiigiik olmasi, artiklarin ve artiklarin karelerinin
korelasyonsuz olmasi, serilerde arch etkisi olmamasi ve TIC performans Kriterinin
diisiik olmasi kriterleri kapsaminda gerceklestirilecektir. Bu kriterlere gore uygun

bulunmayan modeller analiz disinda tutulacaktir.
3.1.1.9. En Uygun Modelin Istatistiki Analizlerinin Yapilmasi

Duraganlastirilan, istatistiki 6zellikleri incelenilen, uygun ARMA yapisi
olusturulan, ARCH etkisi tasidigr tespit edilen, ARCH modelleri ile volatilite
tahminleri gergekleslestirilen ve TIC istatistigine gore en uygun model se¢imi yapilan

serilerin sec¢ilen modele gore istatistiki analizleri gergeklestirilecektir.
° Geg¢mis Donem Degiskenlerinin Simdiki Degiskenlige Etkisi
a+p (3.5)

Regresyon parametrelerinin  toplami1 olan (a0 + f), ge¢mis donem
degiskenlerinin degisimlerinin simdiki degiskenlik seviyesine (volatilite) etkisini ifade
eder. Bu deger cogunlukla 1’e yakindir ve soklarin finansal varliklarin getirilerindeki
degiskenlige daha ¢ok etki ettigine isaret eder (Adlig, 2009: 48). Bu durum asagidaki
gibi ifade edilebilir.

o Sok Etkisinin Kalicitliginin Belirlenmesi

Finansal piyasalarda yasanan soklarin piyasada kalic1 olup olmadigini test

etmek amaciyla agagidaki esitliklerden yararlanilacaktir (Ergen, 2010: 64).

l-a-pB>1 Piyasada sok etkisi kalicidir ve piyasa

oynaklig1 durdurulamaz.
l-a-B=1 (3.6)

1-a-B<1 Piyasada sok etkisi gecicidir. (3.7)
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. Volatilite Yarilanma Siirelerinin Belirlenmesi

Finansal piyasalarda meydana gelen oynakligin en 6nemli nedenlerinden biri
piyasanin maruz kaldig: soklardir. Piyasanin maruz kaldig: soklarin etkisinin ne kadar
stirede gectigini ve piyasanin ne kadar siire sonra sok 6ncesi normal haline dondiigiinii

asagidaki formiil yardimiyla belirlenecektir.

Tez kapsaminda endekslerin yarilanma siirelerinin birbirine esit olmasi
beklenmektedir. Aksi durumda piyasalar arasi arbitraj imkaninin varligimi
gostermektedir. Volatilite yarilanma siirelerini asagida yer alan formiil yardimiyla

hesaplayabiliriz (Andersen ve Bollerslev, 1998; 885 — 905).

In(0,5)

In(a+pB) (3.8)

3.1.1.10. Endeks Volatilitelerinin Hesaplanmasi ve Karsilastirilmasi

En uygun modelin parametrelerine gore endekslerin volatilitelerinin
hesaplanmas1 asagida yer alan formiile gore gergeklestirilecektir. Her bir endeks icin

hesaplanan volatiliteler daha sonra birbiriyle karsilastirilacaktir.

= (39
1-a-fB '
Bu esitlik bize ayn1 zamanda giinliik bazda uzun dénem ortalama varyansi ifade

etmemektedir (Andersen ve Bollerslev, 1998; 885 — 905). Cikan sonucun karekokiiniin

alinmasi suretiyle de (4.10) daki formiil ile giinliik bazda volatiliteye ulasilmaktadir.

240!

m (3.10)
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3.2.  EVREN VE ORNEKLEM
3.2.1. Arastirmanin Evreni

Evren (population), arastirma sonuglarinin genellenmek istendigi elemanlar
biitlintidiir. Her aragtirmanin kendine 6zgili evreni, belli degiskenlere ve 6zelliklere
gore tanimlanmaktadir (Karasar, 1999: 110). Evren (population), arastirilmakta olan
konuyu olusturan elemanlarin tiimiinii kapsayan yapidir (Ozen ve Giil, 2007: 395).
Coklu elemanlardan olusan biitiinler i¢in kullanilan evren terimi, tekli elemanlar icin
"ornek olay", kii¢iik c¢oklular i¢in de "arastirma grubu” deyimi Kkullanilmaktadir.
Karasar’a (1999) gore iki tiir evren vardir. Biri, arastirma evreni olarak da nitelenen
genel evren, digeri ise, ¢alisma evrenidir. Genel evren, soyut bir kavramdir;

tanimlanmasi kolay fakat ulasilmasi gii¢ ve hatta ¢ogu zaman olanaksiz bir biitiindiir.

Bu kapsamda bu ¢alismanin evrenini BIST yapisi altinda hesaplanan endeksler
olusturmaktadir. BIST yapis1 altinda toplamda 59 farkli endeks iki ayr tiirde
hesaplanmaktadir. Bu endekslerden biri hisse senetleri fiyatlarindan yola g¢ikarak
hesaplanan FIYAT ENDEKSI, diger endeks ise hisse senetlerinin getirilerinden yola
cikarak hesaplanan GETIRI ENDEKSIDIR. Hesaplanan 59 endeksi bu sekilde ele
alinca endeks say1s1 118’e yiikselmektedir. Bu ¢ercevede bu galismanin evrenini BIST

yapisi altinda hesaplanan 118 endeks olusturmaktadir.
3.2.2. Arastirmanmin Orneklemi

Uygun olarak se¢ilmis belli sinirli sayida elemanin, evrenin 6zelliklerini
tagityacagl ve bunun 6rneklem iizerinde elde edilen bulgularin, genele yani evrene
yayginlagtirilabilecegi diistiniilmektedir. Olasilik kuraminin sagladigi bir ara¢ olarak
orneklem, evrenden dikkatlice segilerek evrenin 6zelliklerini yansitan nispeten kiigiik
bir grup iizerinde yapilacak arastirmalarin evrene genellenebilmesini saglamaktadir
(Delice, 2010: 1971). Baska bir ifade ile orneklem (sample) belli bir evrenden, belli

kurallara gore secilmis ve segildigi evreni temsil yeterligi kabul edilen kiiciik kiimedir.

Calismanin evreni olarak BIST yapisi altinda hesaplanan 118 endeks
belirlenmistir. Bu endeksler iki farkli grup altinda toplanmaktadir. Bunlar “Fiyat

Endeksleri” ve “Getiri Endeksleri”’dir. Bu endeksler arasindaki fark, nakit temetti
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O0demelerinin hesaplanmada dikkate alinmasindan kaynaklanmaktadir. Getiri
endeksinde nakit temettii ddemeleri bolen degerinde 6denen temettiiniin endekse dahil
paylara agirliklar1 oranlarinda yatirilmasi varsayimina gore hesaplanmaktadir. Fiyat
endekslerinde ise s6z konusu temettii portfoy disina ¢ikarilmaktadir. Bu calisma
kapsaminda ¢alismanin temel hipotezi ¢ergevesinde getiri endeksleri kullanilmaktadir.
Bunun ana amacit kurumsal yonetim ilkelerini benimsemis sirketlerin daha ¢ok
kurumsal yatirimcilar tarafindan tercih edildigi varsaymmidir. Bu agidan
degerlendirildiginde nakit temettii 6demelerinin tekrar hisse senetlerine agirliklarina
gore yatirildig1 varsayilmaktadir. Bu ¢alisma kapsaminda olusturulacak olan portfoy
icinde getiri endeksine dayali bir ¢gesitlendirme yapmanin hedging stratejileri agisindan
daha etkin olabilecegi ortaya konacaktir. Burada 6nemli olan ele alinan endekslerin de
bir portfoy oldugunun dikkate alinmasidir. Bu varsayimlar altinda ¢aligmanin evreni
olan BIST Endekslerinden fiyat endeksleri ¢alisma disinda tutularak getiri endeksleri
ile calismaya devam edilmistir. Kurumsal yoOnetim prensiplerini benimseyen
firmalarin olusturdugu endeksin diger ulusal endekslere gore volatilitesinin az oldugu
yoniindeki c¢alismanin ana hipotezi c¢ergevesinde ¢alismanin uygulamasinin
gerceklestirilecegi endeksler belirlenmistir. Bu kapsamda BIST Kurumsal Yénetim
Endeksi ile birlikte BIST in temel gostergesi olan BIST Ulusal 100 endeksi ¢aligmaya
dahil edilmistir. Bu iki endeks haricinde BIST yapisi altinda hesaplamalari
gerceklestirilen ve en iyi performansi gdsteren ilk 50 firmanin yer aldigi BIST 50 ile
en iyi 30 firmamn yer aldigi BIST 30°da ¢alisma kapsaminda ele alinan diger
endekslerdir. Boylelikle calisma kapsaminda volatilite modelleri yardimiyla volatilite
hesaplamalar1 gergeklestirilecek olan ve hesaplanan bu volatiliteler yardimiyla
volatilite karsilagtirmalar1 yapilacak olan endeksler BIST Kurumsal Yonetim, BIST

100, BIST 50 ve BiST 30 endeksleridir.
3.3.  VERi TOPLAMA ARACLARI

Veri, degisik kaynaklardan gbzlem, miilakat ve anket yoluyla elde edilebilen
bilgilerdir (Aktarant; Agras, 2013: 117). Bir baska tanima goére arastirmacinin
problemini ¢6zmek amaciyla kullanabilecegi her tiirlii bilgiye veri denir (Megep,
2006: 11). Yani veri gdzlemlenen her seydir. Insanlar, yayinlanan yaynlar, her tiirlii

belge, dokiiman, kuruluslarin kayitlari, gazeteler, dergiler, raporlar vs. veri
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olabilmektedir. Veri toplama yontemi her bilim dali i¢in farkliliklar gostermektedir.
Fen bilimlerinde veriyi daha ¢ok deney ve gozlemlerin sonuglari olusturmaktadir.
Sosyal bilimlerde ise veri kaynagi fen bilimlerine nazaran gesitlilik gostermektedir.
Sosyal bilimlerde veri toplama araglari; fen bilimlerindeki veri toplama araglarina ek
olarak gozlem, goriisme, anket, drnekleme, dokiimanlar ve kaynak derlemesinden

olusmaktadir (Megep, 2006: 12).

Veriler elde edilis yollarina goére birincil veri kaynaklar1 ve ikincil veri
kaynaklar1 olarak iki gruba ayrilmaktadir. Birincil veri kaynaklarini; gézlem, goriisme
ve anket yoluyla aragtirmacinin bizzat kendisi veya isin uzman tarafindan yapilarak
elde edilen veriler olusturmaktadir. Ikincil veri kaynaklarmi ise belgeler
olusturmaktadir. Bu belgelere 6rnek; devlet arsivleri, dnceki aragtirmalar, bireysel

kayitlar ve internetten elde edilen veriler gosterilebilmektedir.

Bu calismada belirtilen amaglara ulagsmak i¢in ikincil veri kaynaklarindan
yararlanilmistir. Bu amagla Borsa Istanbul yapis1 altinda hesaplanmasi gerceklestirilen
hisse senedi piyasalarina yonelik olusturulan endeksler ¢alismanin temel veri
kaynagini olusturmaktadir. S6z konusu verilerin toplanmasina yonelik yontem ve

asamalar bir sonraki boliimde detayli bir sekilde anlatilmaktadir.
3.4.  VERILERIN TOPLANMASI

Calismanin temel hipotezi ARCH ailesi modelleri yardimiyla sinanacaktir.
Endekslere ait volatilite hesaplamasini gerceklestirmek ve endeksler arasi volatilite
kiyaslamasini yapabilmek adina s6z konusu dort endeksin giinliik getiri verilerine
ithtiya¢ duyulmaktadir. Bu ihtiyact gidermek ve calismay1 devam ettirebilmek adina

http://www.borsaistanbul.com/ adresine girilerek sirasiyla; veriler, endeks verileri

sekmeleri secilmistir. Cikan sayfadan ¢alismanin 6rneklemini olusturan dort endeksin
giinliik bazda getiri endeksine yonelik verileri bilgisayar ortamina indirilmigtir. Fakat
indirilen veriler ham verilerdir. Verilerin iglenir hale gelebilmesi i¢in giinliik kapanis
verilerine ihtiya¢ duyulmaktadir. Bu amacla elde edilen verilerin birinci seans kapanis
degerleri dikkate alinmayarak sadece ikinci seans verileri kaydedilmistir. Boylece bir

zaman serisi olusturacak veri setine ulasilmistir.


http://www.borsaistanbul.com/
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3.5. VERILERIN ANALIiZi

Veri analizi, toplanan verilerin islenmesi ve ham verilerin degerlendirilmesi
anlamina gelmektedir. Veri analizinden once verilerin analize hazir hale getirilmesi
gerekmektedir. Verilerin analize hazir hale getirilmesindeki amag, elde edilen ham
veriler i¢inde bulunan hatalar1 ayiklamaktir. Bunun yani sira verilerin eksiksiz olup

olmadiklar1 kontrol edilmelidir (Aktaran: Agras, 2013: 129).

Calismanin sonuclarina ulasmak adina BIST’in internet sitesinden elde edilen
verilerle E-Views 8 ekonometri paket programindan yararlanilarak gerekli analizler
gerceklestirilecektir. Gergeklestirilecek analizlerde ilk once arastirmaya dahil edilen
endekslerin verilerine dayali zaman serileri olusturulacaktir. Zaman serileri (3.1)’deki

formiil yardimiyla logaritmasi alinarak duragan hale getirilecektir.

Serilerin duraganligini sinamak igin serilerin E - Views 8 paket programi
yardimiyla kolegramlarinin olusturulmasit gerceklestirilecektir. Fakat olusturulan
zaman serilerinin kesin olarak duragan olup olmadigint sinamak adina serilerin birim
kok testleri gerceklestirilecektir. Bir sonraki asamada duraganlastirilan serilerin temel
istatistiki ozellikleri olan basiklik, ¢arpiklik ve sivrilik degerlerine bakilacaktir. Elde
edilen seriler tizerinde ARCH modellerini ¢alistirmak igin serilerde ARCH etkisinin
var olmasi gerekmektedir. Bu etkiyi smamak i¢in ARCH - LM testi
gerceklestirilmelidir. Zaman serilerinde ARCH etkisinin bulunup bulunmadig
ARCH-LM (Lagrange Multiplier-Lagrange Carpani) testiyle arastirilacaktir. Bu testin
ilk adimi ortalama denkleminin yani en uygun ARMA modelinin belirlenmesidir.
Bunu belirlemek i¢in E - Views 8 paket programindan yararlanilacaktir. Literatiirde en
uygun ARMA modelinin se¢giminde yaygin olarak kullanilan iki model se¢im kriteri
mevcuttur. Bunlar Akaike Bilgi Kriteri (Akaike Information Criteria — AIC) ve
Schwartz Bayesian Kriteri (SC)’dir. AIC ve SC bilgi kriterlerinin miimkiin oldugu
kadar kii¢lik olmasi idealdir. En uygun modelin se¢ciminde bu 6zellik kullanilmaktadir.
Yani modeller arasinda AIC ve SC bilgi kriterleri en kiiciik olan se¢ilmektedir (Adhig,
2009: 71). En uygun ARMA yapist belirlenen serilerin ARCH etkisi tastyip
tasimadigini test etmek amaciyla ARCH-LM testi gerceklestirilecektir. Testin temel
mantig1, Ozellikle finansal getiri serilerinde goriilen ve g6z Oniine alinmamasi

durumunda tahmin etkinliginin azalmasina neden olan simdiki hata terimi ile yakin
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geemis hata terimlerinin birbirleri ile iliskili oldugu durumu ortaya g¢ikarmaktir
(Giiven, 2010: 35). ARCH-LM testi asamasindan sonra volatilite modelleri tahmin
edilerek en uygun sonucu veren modelin belirlenmesi gerceklestirilecektir. En uygun
modelin belirlenmesinden sonra séz konusu modelin parametreleri olan a ve
yardimiyla ge¢mis donem degiskenlerinin simdiki degiskenlige etkisi belirlenecektir.
Burada “a” bize gegmis donem soklarindan veya beklenmeyen getirilerin cari donem
volatilitesine olan etkisini, “f “ ise Onceki donem kosullu varyansin cari dénem

volatilitesine olan etkisini ifade etmektedir (Adlig, 2009: 48).

Daha sonra asagida yer alan formiil yardimiyla soklarin piyasadaki kalma
stirelerini  belirten volatilite yarilanma sitiresi (3.8)’deki formiil yardimiyla

belirlenecektir.

Yarilanma siireleri belirlendikten sonra calismanmin nihai hedefi olan

endekslerin volatiliteleri (3.9) ve (3.10)’daki formiiller yardimiyla belirlenecektir.

Volatiliteleri belirlenen endeksler belirlenen bu volatiliteler yardimiyla

kiyaslanacak ve nihai sonuca ulasilacaktir.

3.6. ARASTIRMANIN TEMEL SORUSU VE ALT SORULARI

Calismanin temel sorusunu agiklamadan Once bu soruyu sormaya iten
nedenleri ve cerceveyi belirlemekte fayda wvardir. Gelecegin belirsizliginde
yatinmcilarin  ana amacit olan kar etme arzusu her zaman olumlu yonde
sonuclanamamaktadir. Tahmin edilen ile gerceklesen arasindaki fark risk kavramini
olusturmaktadir. Yatirimcilarin temel amaglarina ulasabilmesi i¢in gerceklesen ile
tahmin edilen arasindaki farkin yani riskin minimize edilmesi gerekmektedir. Bu
baglamda volatilite risk yonetiminde temel bir kavram olarak dikkate alinmaktadir
(Kayalidere, 2013: 5). Yiiksek volatiliteye sahip olan bir piyasada fiyatlarin
ortalamadan sapmas1 daha yiliksek gerceklesmektedir. Bu yiizden volatilitesi diisiik

olan piyasalara yatirim karar1 vermek giivenli yatirim i¢in 6nemli bir gostergedir.

Kurumsal yonetim ilkelerini benimseyen firmalarin olusturdugu piyasada,

etkin piyasalar hipotezi ¢ergevesinde, olusan fiyatlar seffaflik ilkesi geregi piyasadan
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gelen haberleri BIST 100 ve diger piyasalara gére daha net yansitmalidir. Bu sebeple
sz konusu piyasada, BIST 100 ve ¢aligma kapsaminda ele alinan diger piyasalara gore

spekiilasyona dayal1 kar oran1 daha az gerceklesmelidir.

Bu kapsamda bu c¢alismanin problemi daha oOnce volatilite tahmini
gerceklestirilmemis olan BIST Kurumsal Yonetim Endeksinin volatilitesinin
hesaplanmas1 ve bu hesaplanan volatilitenin ise etkin piyasalar hipotezi ¢ergevesinde
diger endekslere nazaran en diisiik volatiliteye sahip olup olmadiginin ortaya
konulmasi olusturmaktadir. Calismanin alt problemlerini ise BIST yapis1 altinda
hesaplanan ve BIST in biiyiik ¢ogunlugunu teskil eden BIST 100, BIST 50, BIST 30
ve BIST Kurumsal Yénetim Endeksi’nin volatilitelerinin en iyi hangi volatilite tahmin
modeli ile tahmin edilebileceginin belirlenmesi ve endeksler arasi volatilite

siralamasinin olusturulmasidir.
Tiim bu amaglar kapsaminda ¢alismanin temel sorusunu;

“Kurumsal Yonetim Ilkelerini benimseyen firmalarm hisse senetlerinden
olusan BIST Kurumsal Y&netim Endeksi’nin volatilitesi etkin piyasalar hipotezi
cercevesinde BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesinden daha mi

disiiktiir?” olusturmaktadir.

Bu kapsamda asagida yer alan sorular c¢alismanin alt sorularini

olusturmaktadir.
a) Ele alinan dort endeks arasinda en yiiksek volatilite hangi endekse aittir?
b) Ele alinan dort endeks arasinda en diigiik volatilite hangi endekse aittir?
¢) BIST 100 endeksinin volatilitesi en yiiksek volatiliteye mi sahiptir?

3.7. ARASTIRMANIN TEMEL SAVI

Bilimsel arastirmalarda sav (proposition) bir arastirmanin temel kavramlar
arasindaki iliskileri agiklamak amaciyla kullanilmaktadir. Diger bir ifade ile sav,
arastirma kavramlar1 arasindaki temel iligkileri tanimlamaktadir (Aktaran; Agras,

2013: 109).
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Literatiirde etkin piyasalar hipotezi olarak gegen ve FAMA tarafindan 1970
yilinda 6ne siiriilen hipoteze gore; etkin piyasalarda menkul kiymetle ilgili bilgiler
diisiik bir maliyetle ve yatirimcilara en kisa zamanda saglanmaktadir. Etkin bir
piyasada fiyatlar piyasaya ulasan bilgileri tam olarak yansitacagindan bu tiir
piyasalarda gecmis donem verileri yardimiyla gergeklestirilecek teknik analizler
neticesinde kar elde olanagi bulunmamaktadir. Bu yiizden de etkin piyasalarda
spekiilatif hareketlerle kar elde etme olanagi bulunmamaktadir. Diger taraftan
30.12.2011 tarihinde 28158 Sayili Resmi Gazete’ de yayimnlanarak yiiriirliige giren
“Kurumsal Yénetim ilkelerinin Belirlenmesine ve Uygulanmasina Iliskin Teblig”’in
Kamuyu Aydinlatma ve Seffaflik baglikli 2 inci maddesinin birinci bendinde belirtilen
Kamuyu Aydinlatma Esaslar1 ve Araglarma gore “Kamuya aciklanacak bilgiler,
agtklamadan yararlanacak kisi ve kuruluglarin karar vermelerine yardimct olacak
sekilde, zamanminda, dogru, eksiksiz, anlasilabilir, yorumlanabilir ve diigiik maliyetle
kolay erisilebilir bi¢imde ‘Kamuyu Aydinlatma Platformu’ (www.kap.gov.tr) ve
sirketin internet sitesinde kamunun kullanimina sunulur.” borsa sirketlerinin esas
alacaklar1 kurumsal yonetim ilkeleri diizenlenmistir. Bu ilkelerden hareketle 31
Agustos 2007 yilindan itibaren bu teblig uyarinca olusturulan degerlendirme
kriterlerine gore 10 iizerinden toplamda 7 ve {izeri puan alan sirketlerin hisselerinden
olusan Kurumsal Yo6netim Endeksi hesaplanmaya baglamistir. Bu kapsamda etkin bir
piyasanin 6zellikleri olan haberlerin en kisa zamanda, dogru, disiik maliyetle ve
anlagilabilir bir bicimde piyasaya ulagsmasi ve fiyatlarin da bu ¢ergevede belirlenmesi
Kurumsal Yénetim Endeksi ile saglanmaya calisilmistir. Borsa Istanbul yapisi altinda
hesaplanan diger endekslere gore Kurumsal Yonetim Endeksinin etkin piyasa tanimina

daha fazla uydugu sodylenebilir.
Bu cergevede calismanin temel savi asagida belirtildigi gibidir.

“Kurumsal yonetim ilkelerini benimseyen ve uygulayan firmalarin hisse
senetlerinden olusan Kurumsal Yonetim Endeksi’nin volatilitesi BIST 100, BIST 50

ve BIST 30 endekslerinin volatilitesine gore daha diisiiktiir.”

Calismanin temel savini test etmek amaciyla volatilite tahmin modelleri
yardimiyla endekslerin volatiliteleri hesaplanacak ve endeksler arasi karsilastirmalar

yapilacaktir.
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DORDUNCU BOLUM

ARASTIRMANIN BULGULARI VE YORUMLANMASI

Calismamizin uygulama boliimiinde ARCH modellerinden ARCH, GARCH,
EGARCH ve TGARCH modelleri kullanarak BIST yapis1 altindaki 4 endeksin (BIST
Kurumsal Yénetim, BIST 100, BIST 50 ve BIST 30) ARCH etkisi tastyip tasimadig,
tagiyorsa volatilitesinin (oynakligin) modellenmesi siirecinde kullanilabilecek en
uygun model arastirilmis ve bu en uygun modele gére endekslerin volatilitelerinin

hesaplanmasi yapilarak endeksler arasi karsilastirma gergeklestirilmistir.

4.1. BIST KURUMSAL YONETIM ENDEKSI (XKURY) VOLATILITE
ANALIZI

XKURY endeksine iliskin ilgili ddonemde borsanin iglem gordiigii her giine ait
2. seans kapanis fiyatlar1 kullanilarak denklem (3.1) yardimiyla endeksin getiri serisi
(GKURY) olusturulmustur. Boylelikle zaman serisi duraganlik sorunundan

armdirilmistir. Formiil (3.1)’e gore olusturulan serisindeki gozlem sayisi 1.592°dir.

Olusturulan getiri serisi Eviews 8 paket programina girildiginde seri ile ilgili

ulasilan sonuglar ve yorumlar1 asagida sunulmaktadir.
4.1.1. Kurumsal Yonetim Endeksi Getiri Serisi Cizgi Grafigi

Asagidaki Sekil 1’de analize dahil edilen Kurumsal Yonetim Endeksi

getirilerine ait zaman serileri getiri grafigi yer almaktadir.
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Sekil 1: GKURY Endeksi Getiri Serisi Grafigi

GKURY
.08
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Yukaridaki sekilde yatay eksende yer alan degerler gozlem sayisim
gostermektedir. Buna gore 1 — 500 arasi veriler 26.08.2007 — 28.08.2009 tarihleri
arasindaki, 501 — 1000 aras1 veriler 27.08.2009 — 19.08.2011 tarihleri arasmdaki,
1000-1592 arasi veriler ise 22.08.2011 — 31.12.2013 tarihleri arasindaki verileri
gostermektedir. Dikey eksende yer alan degerler ise 1lgili gozlem gliniine ait olan getiri
serisi degerini gostermektedir. Ele alinan seride volatilite kiimelenmesi “volatility
clustering” goézlemlenmektedir. Yani, logaritmik yontemle hesaplanan getirilerde
meydana gelen biiyiik degisimleri biiyiik, kiigiik degisimleri ise kiigiik hareketler
izlemektedir. Seride genel dagilim sifir ortalama etrafinda seyretmesi ise bize serinin

duragan oldugu kanisini uyandirmaktadir.
4.1.2. Kurumsal Yonetim Endeksi Getiri Serisi Kolegrami

Tablo 2°de Kurumsal Yo6netim Endeksine ait zaman serisi duraganliginin

siandig1 otokorelasyon ve kismi otokorelasyonu testi sonuglar1 yer almaktadir.



Tablo 1: GKURY Serisi Kolegram1
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Cor. Sta. AC PAC Q - Stat Prob.
Lag-1 0.082 0.082 10.644 0.001
Lag -2 0.051 0.045 14.810 0.001
Lag -3 -0.007 -0.014 14.880 0.002
Lag-4 -0.031 -0.032 16.379 0.003
Lag-5 -0.006 -0.000 16.441 0.006
Lag-6 -0.032 -0.029 18.093 0.006
Lag-7 -0.061 -0.057 23.934 0.001
Lag -8 -0.001 0.010 23.936 0.002
Lag-9 0.012 0.017 24.176 0.004
Lag - 10 0.059 0.054 29.682 0.001
Lag-11 0.055 0.042 34.488 0.000
Lag—12 0.019 0.006 35.091 0.000
Lag - 13 0.052 0.045 39.414 0.000
Lag-14 0.008 0.000 39.515 0.000
Lag-15 -0.006 -0.008 39.574 0.001
Lag— 16 0.002 0.008 39.579 0.001
Lag - 17 0.020 0.032 40.211 0.001
Lag-18 0.027 0.029 41.404 0.001
Lag-19 0.016 0.012 41.818 0.002
Lag—20 -0.022 -0.025 42.593 0.002
Lag-21 0.012 0.011 42.822 0.003
Lag — 22 -0.014 -0.017 43.122 0.005
Lag — 23 -0.006 -0.010 43.185 0.007
Lag-24 0.011 0.012 43.372 0.009
Lag - 25 0.013 0.016 43.640 0.012
Lag — 26 -0.003 -0.009 43.651 0.016
Lag - 27 0.027 0.020 44.795 0.017
Lag—28 -0.022 -0.030 45.593 0.019
Lag — 29 0.010 0.005 45.750 0.025
Lag—30 -0.014 -0.015 46.054 0.031
Lag-31 0.023 0.026 46.911 0.033
Lag — 32 0.003 0.000 46.921 0.043
Lag — 33 -0.056 -0.055 51.992 0.019
Lag-34 -0.019 -0.012 52.582 0.022
Lag-35 -0.029 -0.026 53.919 0.021
Lag — 36 -0.015 -0.012 54.265 0.026
Lag - 37 0.019 0.017 54.850 0.030
Lag — 38 0.024 0.025 55.816 0.031
Lag — 40 0.039 0.033 58.257 0.024
Lag —41 0.058 0.044 63.786 0.010
Lag — 42 0.070 0.061 71.704 0.002
Lag — 43 0.038 0.020 74.084 0.002
Lag—44 -0.003 -0.006 74.100 0.002
Lag — 45 -0.043 -0.034 77.052 0.002
Lag — 46 -0.039 -0.020 79.503 0.001
Lag — 47 -0.035 -0.011 81.494 0.001
Lag —48 -0.061 -0.045 87.545 0.000
Lag —49 -0.012 -0.002 87.768 0.000
Lag — 50 0.008 0.009 87.876 0.001

GKURY serisinin degerleri arasindaki otokorelasyon ve kismi otokorelasyon

katsayilar1 50 gecikmeye kadar hesaplanmis ve Tablo 1’de verilmistir. “n” gozlem

sayis1 olmak iizere ACF ve PACF degerlerinin %35 anlamhilik diizeyinde (-2V ,42V)
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araliginda yer almasi serinin duragan oldugunun kanitidir. Bu kapsamda GKURY
serisi i¢in; n = 1592 olmak iizere seriye ait ACF PACF degerlerinin ¢ogunlugu (-
0,0501 - + 0,0501) araligindadir. Serinin degerlerinin biiyiik cogunlugunun bu aralikta
seyretmesi bizde serinin duragan oldugu kanisini uyandirmaktadir. Fakat kesin sonuca

varabilmek i¢in seriye birim kok testi uygulanmasi gerekmektedir.
4.1.3. Kurumsal Yonetim Endeksi Getiri Serisinin Birim Kok Testi:

GKURY serisine ait grafiksel ve kolegram yoluyla gerceklestirilen incelemeler
sonucunda serinin duragan oldugu yoniinde giiclii bir kani olugmustur. Fakat
duraganligin kesin olarak belirlenmesi adina seriye birim kok testi uygulanmistir. Bu

kapsamda kurulan hipotezimiz su sekildedir:
Ho: birim kok var; seri duragan degil.
H1: birim kok yok; seri duragan.

Tablo 2: GKURY Serisi Birim Kok Testi

t-istatistigi Prob.
ADF Test Stat.
-25.688793 0.0000
Kritik Deg. %1 -3.434278
Kritik Deg. %5 -2.863162
Kritik Deg. %10 -2.567681

Tablo 2°de yer alan GKURY serisinin birim kok testi sonuglarinda goriildiigi
gibi ADF Test istatistigi degeri -25.68793 olarak hesaplanmistir. ADF test istatistigi
%1 anlamlilik diizeyi igin -3.434278, %5 anlamlilik diizeyi i¢in -2.863162 ve %10
anlamlilik diizeyi i¢in -2.567681 olarak gergeklesmistir. Hesaplanan ADF istatistik
degeri tiim anlamlilik diizeylerinde kritik degerlerden mutlak degerce biiyiik olarak
gerceklesmistir. GKURY serisi igin kurulan Ho hipotezi red edilmektedir. Yani seri

birim kok icermemekte ve seri duragan olarak kabul edilmektedir.
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4.1.4. Serinin Istatistiksel Tanimlama Testlerinin Yapilmasi

Asagidaki Sekil 2°’de Kurumsal Yonetim Endeksi getirilerine ait zaman

serisinin tanimlayici istatistikleri yer almaktadir.

Sekil 2: GKURY Serisinin Istatiksel Tanimlamasi

280

Series: GKURY
240 4 Sample 11 1592
_ Observations 1582
2009 Mean 0.000279
Median 0.001113
m Maximum 0.073206
Minimum -0.104664

160

120+ Std. Dev. 0.017371
Skewness -0.567444

80 Kurtosis 6.557048
40 Jarque-Bera 918.9153

Probability 0.000000

0

= T T
-0.100 -0.075 -0.050 -0.025 0.000 0.025 0.050 0.075

GKURY serisi 0,000279 mean, 0,001113 medyan ve 0,017371 standart
sapmaya sahiptir. Bu sonuglara gére GKURY serisi 0,000279 getiri ortalamasina
sahiptir. Basiklik katsayisini  gosteren Kurtosis katsayist  6,557048 olarak
hesaplanmistir. GKURY serisinde basiklik katsayist kritik deger olan 3’iin lizerinde
gerceklesmistir. Bu sonuca gore GKURY serisi normalden daha dik (sivri) bir seridir.
Seriye yonelik diger bir istatistiki tanimlama ise serinin carpiklik katsayisinin
yorumlanmasidir. Serinin ¢arpiklifin1 gosteren Skewness katsayisinin 0’dan kiiciik
olmasi serinin sola g¢arpik oldugunu 0’dan biiylik olmasi saga carpik oldugunu
gostermektedir. GKURY  serisinde Skewness Kkatsayist -0.567444 olarak
belirlenmistir. Bu da bize serinin sag kuyrugunun saha uzun oldugunu ve serinin sola
carpik oldugunu gosterir. Serinin istatistiki tanimlamasina yonelik yorumlanacak olan
katsay1 Jarque-Bera istatistigidir. Hesaplanan Jarque-Bera istatistigi degeri normal
dagilima ait olan ¥2=5.99 degerinden biiyiikse Ho hipotezi reddedilir. Yani getiri Serisi
normal dagilmamaktadir. GKURY serisinde Jarque-Bera degeri 918.9153 olarak

hesaplanmis ve bu deger 5.99’dan biiyiik oldugu icin seri normal dagilmamaktadir.
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4.1.5. Uygun ARMA Modelinin Secilmesi

GKURY serisinin dzelliklerini incelemek amaciyla gergeklestirilen analizler
neticesinde serinin duragan, dik (sivri), sola ¢arpik ve normal dagilima sahip olmayan

bir seri olduguna ulasilmistir.

Serinin temel 6zellikleri belirlendikten sonra ARCH ailesi modellerini seri
izerine uygulamak icin seride ARCH etkisinin varliginin test edilmesi gerekmektedir.
Bunun igin ise 6ncelikli olarak ARCH-LM testinin gergeklestirilmelidir. Bu testin ilk
adimi ise ortalama denkleminin belirlenmesidir. En uygun ARMA modelinin

seciminde ise modeller arasinda SIC bilgi kriterleri en kiigiik olanin se¢imi yapilmistir.

Tablo 3: GKURY Serisinin ARMA (p,q) Modelleri Schwarz Degerleri

SCHWARZ BAYESYAN KRITERI (SIC)
p/q 0 1 2 3 4 5 6 7 8 9 10
0 | -5.263 | -5.265 | -5.263 | -5.259 | -5.255 | -5.250 | -5.246 | -5.244 | -5.240 | -5.235 | -5.234
1 | -5.266 | -5.262 | -5.258 | -5.254 | -5.250 | -5.247 | -5.242 | -5.239 | -5.235 | -5.235 | -5.233
2 | -5.262 | -5.257 | -5.254 | -5.250 | -5.246 | -5.241 | -5.245 | -5.240 | -5.237 | -5.231 | -5.229
3 | -5.257 | -5.254 | -5.252 | -5.248 | -5.244 | -5.243 | -5.241 | -5.236 | -5.232 | -5.229 | -5.228
4 | -5256 | -5.252 | -5.248 | -5.244 | -5.246 | -5.245 | -5.243 | -5.233 | -5.237 | -5.232 | -5.222
5 | -5.251 | -5.247 | -5.242 | -5.244 | -5.245 | -5.241 | -5.237 | -5.233 | -5.232 | -5.229 | -5.219
6 | -5.247 | -5.243 | -5.247 | -5.235 | -5.236 | -5.237 | -5.232 | -5.232 | -5.227 | -5.229 | -5.223
7 | -5.245 | -5.240 | -5.242 | -5.237 | -5.235 | -5.231 | -5.228 | -5.224 | -5.228 | -5.228 | -5.220
8 | -5.240 | -5.236 | -5.232 | -5.233 | -5.233 | -5.228 | -5.234 | -5.227 | -5.217 | -5.215 | -5.221
9 | -5.236 | -5.236 | -5.232 | -5.230 | -5.224 | -5.223 | -5.220 | -5.223 | -5.227 | -5.216 | -5.218
10 | -5.234 | -5.232 | -5.228 | -5.224 | -5.226 | -5.224 | -5.219 | -5.214 | -5.220 | -5.212 | -5.216

Elde edilen AIC ve SC testlerinin sonuglarina gore p=0,1,2,3,4,5,6,7,8,9,10 ve
q=0,1,2,3,4,5,6,7,8,9,10 degerlerinin tiim kombinasyonlar1 ile olusturulan modeller
arasinda minimum SIC kriterine gore AR (1) MA (0) yani ARMA (1,0) modeli -5,2655
ile en kiigiik degeri almistir. GKURY serisinin volatilite hesaplamalarinda ARMA
(1,0) modeli kullanilacaktir.
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4.1.6. Hatalarin Sabit Varyanshhigimn Incelenmesi (ARCH LM Testi)

Uygun ARMA modelinin belirlenmesinden sonra modelin hata teriminin
standart varyans varsayimina uygunlugu ARCH LM Testi ile test edilecektir. ARCH

ailesi modelleri ile volatilite hesaplanabilmesi igin seride ARCH etkisi olmalidir.

GKURY serisinin ortalama denkleminden elde edilen hata terimlerinin farkli

gecikmeler kullanilarak hesaplanan ARCH-LM testi sonuglart Tablo 4’te verilmistir.

Tablo 4: GKURY Serisinin ARMA (1,0) igin ARCH —LM Testi Sonuglari

GKURY
ARCH-LM : :
Testi F Istatistigi Olasihk Obs*R- X? Istatistigi Olasihk
squared
LM (k=1) 35.05616 0.0000 34.33821 3.84146 0.0000
LM (k=5) 28.85635 0.0000 132.6501 11.07050 0.0000
LM (k=10) 18.49258 0.0000 166.5038 18.30704 0.0000
LM (k=20) 10.73134 0.0000 190.9558 31.41043 0.0000
LM (k=30) 8.060255 0.0000 212.8908 43.77297 0.0000

Tablo 4’te goriildiigii tizere GKURY serisinde 1,2,5,10,20 ve 30 gecikme igin
| X2 Istatistigi| < |Obs * R?| esitligi saglanmustir. Yani ARCH-LM testi sonuglarma
gore seride ARCH etkisinin olmadigini 6ne siiren Ho hipotezi reddedilmistir. GKURY
serisinde ARCH etkisinin varlig1 ispatlanmistir. Baska bir ifadeyle modelin hata terimi
varyanst gecikmeli degerler i¢in zaman boyunca sabit degildir, modelde degisen

varyans sorunu s0z konusu olmaktadir.
4.1.7. Volatilite Modellerinin Tahmin Edilmesi

Bu asamada istatistiksel 6zellikleri belirlenen, duraganlastirilan, uygun ARMA
(p,q) modelleri bulunarak ortalama denklemi olusturulan ve ARCH etkisinin varlig
kabul edilen seriler igin en uygun volatilite modelinin tahmini gergeklestirilecektir.
GKURY serisinin volatilitesinin  belirlenmesi i¢cin ARCH(p), GARCH(p,q),
EGARCH(p,q) ve TGARCH(p,q) modellerinden faydalanilmistir. Bu kapsamda
literatiirde en ¢ok kullanilan p=1,2,3 q=1,2,3 gecikme degerleri tercih edilmistir. Buna

gore modellere iliskin sonuglar Tablo 5’de verilmistir.
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Tablo 5: GKURY Serisi ARMA (1,0) Tahmin Modelleri Testi Sonuglari

ARCH | ARCH | ARCH | GARCH| GARCH| GARCH| GARCH | GARCH
p=1 p=2 p=3 p=10=1 | p=1,0=2 | p=1,0=3 | p=2,0=1 | p=2,9=2
al 0.000249 |0.000173 |0.000114 |9.14E-06 | 7.67E-06 |6.99E-06 |1.19E-05 |1.14E-05
al 0.172233 |0.156894 | 0.137273 | 0.143063 | 0.115893 | 0.114574 | 0.090918 | 0.090892
a2 0.312066 |0.261913 0.083399 | 0.077161
a3 0.308354
1 0.834871 |1.112362 | 1.695683 | 0.796785 | 0.838855
B2 -0.246878| -1.465292 -0.034788}
B3 0.637897
v1
Cor.Q.Sta. Praob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.

Lag-1 - - - - - - - -

Lag-5 0.219 0.310 0.101 0.187 0.199 0.299 0.216 0.215
Lag - 10 0.060 0.108 0.076 0.233 0.246 0.321 0.254 0.254
Lag - 25 0.194 0.316 0.385 0.694 0.700 0.798 0.704 0.704
Lag - 50 0.062 0.124 0.142 0.624 0.612 0.686 0.602 0.601

Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.

Lag-1 0.533 0.541 0.774 0.622 0.983 0.780 0.549 0.546

Lag-5 0.000 0.000 0.082 0.191 0.255 0.539 0.238 0.242
Lag - 10 0.000 0.000 0.000 0.388 0.420 0.806 0.368 0.368
Lag - 25 0.000 0.000 0.000 0.505 0.514 0.697 0.465 0.466
Lag - 50 0.000 0.000 0.000 0.836 0.822 0.814 0.797 0.794

ARCH_LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.387079 | 0.372908 |0.082028 | 0.242044 |0.000463 | 0.077782 |0.358377 | 0.364542
1 3.84)
P. Obs. R? | 0.5338 0.5414 0.7746 0.6227 0.9828 0.7803 0.5494 0.5460
(X% Tablo | 101.8494 | 33.14022 |9.450020 | 7.447209 |6.644492 | 3.893418 |6.879576 | 6.844454
5 11.07)
P. Obs. R? |0.0000 0.0000 0.0924 0.1894 0.2485 0.5649 0.2298 0.2325
(X2 Tablo | 132.5902 |59.08547 |43.99802 | 11.66287 | 11.03465 |6.394122 | 11.40133 | 11.38320
10 18.30)
P. Obs. R? ] 0.0000 0.0000 0.0000 0.3083 0.3548 0.7811 0.3271 0.3285
(X2 Tablo | 166.9862 |100.0359 |83.72160 | 20.75321 | 20.13567 | 16.23230 | 20.65242 | 20.62545
20 | 31.41)
P. Obs. R? 10.0000 0.0000 0.0000 0.4118 0.4495 0.7021 0.4178 0.4195
(X% Tablo | 186.7374 | 110.5081 |93.43528 | 30.70913 |30.18551 | 27.72183 |30.46992 | 30.47531
30 | 43.77)
P. Obs. R? ] 0.0000 0.0000 0.0000 0.4298 0.4562 0.5852 0.4418 0.4415
TheilU (Dyn) ]0.965922 |0.940751 |0.928370 | 0.925433 | 0.925734 | 0.924044 | 0.925982 | 0.926015
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Tablo 5 Devam: GKURY Serisi ARMA(1,0) Tahmin Modelleri Testi Sonuglari

GARCH |GARCH |GARCH |GARCH |EGARCH|EGARCH EGARCH EGARCH
p=2,0=3 |p=3,0=1 |p=3,0=2 |(p=3,0=3 |p=1,0=1 |[p=1,0=2 |p=1,0=3 |p=2,0=1
al 9.80E-06 |1.24E-05 |1.86E-05 |2.01E-05 |-0.552725 |-0.504828 |-0.392189 |-0.639595
al 0.063784 |0.091651 |0.093335 [0.085748 |0.237013 |0.212412 |0.190359 |0.117762
a2 0.082421 |0.068455 |0.092565 |0.074888 0.142621
a3 0.022162 |0.091166 |0.152785
B1 1.571112 |0.787558 |0.295263 |0.444654 |0.955343 |1.102222 |1.796424 |0.947062
B2 -1.417120 0.383454 |-0.226793 -0.143379|-1.515765
B3 0.674516 0.420852 0.689720
v1 -0.096656 |-0.084189 |-0.060842 |-0.106659
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 - - - - - - - -
Lag-5 0.323 0.209 0.197 0.180 0.239 0.247 0.352 0.269
Lag - 10 0.342 0.254 0.257 0.244 0.269 0.275 0.312 0.281
Lag - 25 0.809 0.702 0.712 0.731 0.707 0.712 0.776 0.737
Lag - 50 0.682 0.599 0.612 0.618 0.627 0.619 0.692 0.611
Cor.Sq.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.200 0.544 0.564 0.413 0.360 0.573 0.935 0.595
Lag-5 0.659 0.259 0.278 0.482 0.179 0.268 0.644 0.349
Lag - 10 0.813 0.369 0.338 0.324 0.254 0.315 0.722 0.294
Lag - 25 0.884 0.463 0.419 0.396 0.218 0.243 0.436 0.217
Lag - 50 0.938 0.774 0.690 0.661 0.464 0.479 0.635 0.439
ARCH_LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
squared |squared |[squared |squared |squared |squared |squared |squared
(X% Tablo |1.638736 |0.368135 |0.332049 |0.669424 |0.834488 |0.316617 [0.006733 |0.281839
1 3.84)
P. Obs. R? ]0.2005 0.5440 0.5645 0.4133 0.3610 0.5736 0.9346 0.5955
(X2 Tablo |3.672897 |6.676288 |6.529440 |4.739239 |7.728873 |6.516700 |3.254611 |5.717313
5 11.07)
P. Obs. R? J0.5974 0.2458 0.2581 0.4485 0.1718 0.2591 0.6608 0.3347
(X% Tablo [6.711390 |11.31534 |11.64108 |11.77771 [14.07485 |12.85008 |7.419274 |12.33527
10 18.30)
P. Obs. R? [0.7524 0.3335 0.3098 0.3002 0.1696 0.2322 0.6854 0.2632
(X% Tablo |12.62055 |20.52787 |21.00723 |20.75359 [28.17344 |27.03424 |20.14533 |26.48480
20 31.41)
P. Obs. R? ]0.8931 0.4254 0.3967 0.4118 0.1054 0.1343 0.4489 0.1504
(X% Tablo |22.47357 |30.54709 |31.03402 |30.81710 [37.47871 |36.27095 (27.43259 |35.32332
30 43.77)
P. Obs. R? ]0.8363 0.4379 0.4137 0.4244 0.1636 0.1993 0.6005 0.2311
TheilU (Dyn) ]0.924726 |0.926066 |0.926084 |0.926901 |0.946831 [0.947109 |0.949852 |0.951471
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Tablo 5 Devam: GKURY Serisi ARMA(1,0) Tahmin Modelleri Testi Sonuglari

EGARCH |EGARCH|EGARCH EGARCH EGARCH|TGARCH TGARCH| TGARCH
p=2,0=2 |p=2,0=3 |p=3,0=1 |p=3,0=2 |p=3,0=3 |p=1,0=1 |p=10=2 |p=1,0=3
al -0.771293 [-0.499094 [-0.639620 (-0.984967 |-1.089714 |9.87E-06 |8.36E-06 |6.92E-06
al 0.124371 (0.099245 [0.117777 |0.112136 |0.073428 |0.073636 |0.063572 |0.065010
a2 0.196531 [0.140619 [0.142484 |0.188106 |0.184374
a3 0.000137 |0.127040 |0.247802
1 0.687132 |1.631502 [0.947061 |0.327065 |0.472415 [0.833924 |1.078018 |1.733230
B2 0.249781 |-1.398382 0.594030 |-0.094798 -0.216650 |-1.474628
B3 0.729119 0.538200 0.617009
v1 -0.130929 [-0.068305 [-0.106659 [-0.159054 |-0.171120|0.125283 |0.100595 |0.077607
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag—-1
Lag-5 0.181 0.214 0.269 0.142 0.129 0.295 0.306 0.374
Lag - 10 0.192 0.198 0.281 0.177 0.176 0.318 0.331 0.367
Lag - 25 0.650 0.697 0.737 0.648 0.683 0.765 0.771 0.809
Lag - 50 0.521 0.556 0.611 0.526 0.542 0.739 0.732 0.755
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag—-1 0.792 0.170 0.595 0.674 0.377 0.237 0.446 0.419
Lag-5 0.314 0.668 0.349 0.340 0.613 0.130 0.206 0.513
Lag - 10 0.299 0.709 0.294 0.250 0.302 0.282 0.340 0.816
Lag - 25 0.211 0.632 0.217 0.200 0.187 0.370 0.395 0.585
Lag - 50 0.478 0.768 0.439 0.370 0.484 0.611 0.597 0.655
ARCH LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.069113 | 1.881108 | 0.281695| 0.176008 | 0.778453| 1.394010| 0.578233| 0.650946
1 3.84)
P. Obs. R? | 0.7926 0.1702 0.5956 0.6748 0.3776 0.2377 0.4470 0.4198
(X% Tablo | 5.953855 | 3.573149 | 5.717501| 5.870184 | 3.765242| 8.433671| 7.159508| 3.960135
5 11.07)
P. Obs. R? | 0.3107 0.6123 0.3347 0.3191 | 0.5837 0.1339 0.2090 | 0.5552
(X2 Tablo | 12.46529 | 7.671723 | 12.33516| 13.02758| 11.67719| 13.26324| 12.23058 | 6.137609
10 18.30)
P. Obs. R? | 0.2551 0.6609 0.2633 0.2221 | 0.3072 0.2093 0.2699 | 0.8036
(X2 Tablo | 26.54891 | 16.50473 | 26.48520| 27.08216 | 24.88077 | 24.39197| 23.47952| 19.74327
20 | 31.41)
P. Obs. R? | 0.1484 0.6849 0.1504 0.1330 0.2060 0.2257 0.2659 0.4741
(X% Tablo | 35.62018 | 23.11084 | 35.32470| 35.80339 | 34.28984 | 34.73633 | 33.91077| 29.82481
30 | 43.77)
P. Obs. R? | 0.2208 0.8107 0.2310 0.2146 0.2694 0.2524 0.2844 0.4747
TheilU (Dyn) ]0.944517 [0.948327 |0.951471 |0.944283 |0.940861 [0.944106 |0.944422 [0.942628
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Tablo 5 Devam: GKURY Serisi ARMA(1,0) Tahmin Modelleri Testi Sonuglari

TGARCH TGARCH | TGARCH | TGARCH | TGARCH | TGARCH
p=2,0-1 p=2,0=2 p=2,0=3 p=3,0=1 p=3,9=2 p=3,0=3
al 1.25E-05 1.32E-05 9.96E-06 1.27E-05 1.79E-05 | 2.00E-05
al -0.011150 -0.012145 0.008143 | -0.011785 -0.018709 | -0.019364
a2 0.105937 0.113384 0.090600 0.092284 | 0.094872 0.090083
a3 0.019124 0.088199 | 0.134071
1 0.792921 0.703168 1.550195 0.786941 0.254737 | 0.177598
B2 0.076283 -1.377223 0.430166 | 0.228648
B3 0.656059 0.230385
v1 0.154291 0.163909 0.084645 0.155519 0.203530 | 0.207421
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob.
Lag—-1
Lag-5 0.304 0.299 0.380 0.302 0.254 0.227
Lag-10 0.321 0.314 0.351 0.326 0.305 0.297
Lag - 25 0.774 0.770 0.810 0.777 0.775 0.773
Lag - 50 0.729 0.728 0.719 0.729 0.734 0.739
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.813 0.887 0.505 0.803 0.908 0.882
Lag-5 0.259 0.252 0.788 0.271 0.350 0.464
Lag - 10 0.326 0.337 0.907 0.322 0.382 0.468
Lag - 25 0.384 0.401 0.927 0.375 0.438 0.495
Lag - 50 0.619 0.651 0.922 0.590 0.612 0.705
*R_ *_ *R_ xR *0D_ *R-
ARCH_LM qusarid soqtl)Jsa rFéd qusarid soqtilsarF;d soqtilsarF;d s?qtl)JsarF;d
(X% Tablo ]0.056088 0.020305 0.442493 0.062254 0.013404 0.022126
1 3.84)
P. Obs. R? 0.8128 0.8867 0.5059 0.8030 0.9078 0.8818
(X% Tablo ] 6.520236 6.566406 2.568894 6.422567 5.662313 4.708044
5 11.07)
P.Obs. R? ] 0.2588 0.2549 0.7661 0.2672 0.3405 0.4525
(X2 Tablo ]11.77001 6.566406 5.121796 11.72757 11.11106 10.07749
10 18.30)
P. Obs. R? | 0.3007 0.2549 0.8829 0.3037 0.3489 0.4337
(X2 Tablo ]22.92768 22.71894 11.82553 22.91528 21.63753 20.16493
20 31.41)
P. Obs. R? 0.2924 0.3028 0.9220 0.2930 0.3605 0.4477
(X% Tablo |32.17455 31.87724 21.52749 32.41372 30.95549 29.54331
30 43.77)
P. Obs. R? 0.3595 0.3733 0.8707 0.3485 0.4176 0.4892
TheilU (Dyn) 0.947848 0.947458 0.940971 | 0.947626 0.944605 | 0.942069
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Tablo 5’de tahmin sonuglari verilen ARCH, GARCH, EGARCH ve TGARCH
modellerinden hangisinin GKURY serisinin volatilitesini en iyi sekilde analiz ettigini
belirleyebilmek i¢in modellere yonelik tanimlayici istatistikler uygulanmistir. Yapilan
tamimlayici istatistikler neticesinde GARCH (1,2), GARCH (1,3), GARCH (2,2),
GARCH (2,3), GARCH (3,3), TGARCH (1,2), TGARCH (1,3), TGARCH (2,1),
TGARCH (2,2), TGARCH (2,3), TGARCH (3,1), TGARCH (3,2), TGARCH (3,3)
modellerinde, modelin biitiin parametrelerin negatif olmama (a, >0,1=1.2,....p a; >
0,j=12,..... , q Bj = 0) kosulunun saglanmadigi gézlemlenmektedir. Bu nedenle
yukarida siralanan modeller volatilite hesaplamalar1 disinda tutulmustur. EGARCH

modelleri logaritmik olarak hesaplandigindan bu kuralin disinda tutulmustur.

Modellerin  uygunlugunun sinandigi bir bagka esitlik ise model
parametrelerinin toplaminin 1’den kii¢ilk olmasi kosuludur. Aksi durumunda
volatilitenin tahmin edilebilirligi miimkiin degildir (Kayalidere, 2013: 47). Bu
cercevede GKURY ARMA (1,0) modeli igin hesaplanan ve Tablo 5’de verilen tiim
modellerin parametreleri incelendiginde parametreleri pozitif ve uygun olan
modellerden TGARCH (1,1) modeli hari¢ diger tim modellerin parametrelerinin
toplam1 1’den kiigiik olarak belirlenmistir. Bu nedenle TGARCH (1,1) modeli
volatilite hesaplamalari disinda tutulmustur. EGARCH modelleri ise logaritmik olarak

hesaplandigindan bu kuralin disinda tutulmustur.

Modellerin  uygunlugunu simamak adina GKURY serisine yonelik
gerceklestirilen tanimlayici istatistiklerden bir digeri en uygun model siirecinden elde
edilen artiklarin kolegraminin incelenerek artiklarda otokorelasyon olup olmadiginin
belirlenmesidir. Istenilen sonug artiklarin saf hata terimine sahip olmasi yani artiklarda
otokorelasyona rastlanmamasidir. Bu kapsamda GKURY ARMA (1,0) serisi igin
olusturulan modellerin hata terimleri hesaplanarak Tablo 5’de verilmistir. Hesaplanan
modellerin hepsinin hata terimlerinin %35 anlamlilik seviyesinin {izerinde oldugu
(prob. > 0,05) belirlenmistir. Boylece artiklarda otokorelasyon olmadigini 6ne siiren

Ho hipotezi kabul edilmistir.

Serilerin en uygun modelini belirleme siirecinde ¢alisma kapsaminda ele alinan
modellerin artiklarinin karelerinin kolegraminin da 50 gecikmeye kadar testi

gergeklestirilmistir ve Tablo 5°de verilmistir. Yapilan analizler neticesinde ortaya
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¢ikan sonuglar bir 6nceki sonuglara gore farkli yonden ortiismektedir. Hesaplanan hata
terimlerinin karelerinin 1. gecikmeleri hari¢ hepsi %5 (prob. < 0,05) anlamlilik
seviyesinin altindadir. Serideki ototokorelasyon sorununu ARCH (1), ARCH (2),
ARCH (3) modelleri gideremediginden bu modeller volatilite hesaplamalar1 disinda

tutulmustur.

En uygun modeli belirlemede ele alinan modellere uygulanan son tanimlayici
istatistik ise ARCH — LM testidir. Analizler ¢ergevesinde olusturulan modellerin
artiklarina iliskin ARCH — LM testi yapilmistir ve 1,5,10,20 ve 30 gecikme i¢in
sonuglar1 Tablo 5°de verilmistir. Elde edilen sonuglara gore 1,5,10,20 ve 30 gecikme
icin | y2 Istatistigi| > |Obs*R"2 | esitligi kurulan modellerde sinanmistir. Bu cergevede
ARCH (1), ARCH (2), ARCH (3) modellerinde 1. Gecikme harig | %2 Istatistigi| >
|Obs*RA2 | esitligi saglanamamistir ve Ho hipotezi reddedilmistir. Serideki ARCH
etkisini ARCH (1), ARCH (2), ARCH (3) modelleri gideremediginden otokorelasyon

sorununu da igeren bu modeller volatilite hesaplamalar1 disinda tutulmustur.

GKURY serisine kosullu varyansi, hata terimleri karelerinin gecikmeli
degerleri ile agiklayan ARCH modeli, kosullu varyansin, hata terimleri karelerinin
gecikmeli degerlerinin yansira kosullu varyansin da ge¢mis donem degerleri ile
dogrusal olarak agiklayan GARCH modeli, finansal serilerdeki hata varyanslari
arasindaki asimetriyi agiklayan EGARCH modeli ve EGARCH modelinde de oldugu
gibi hata varyanslari arasindaki asimetriyi aciklayan ve ayni zamanda kaldirag etkisini
de (leverage effect) belirlemek amaciyla ortaya atilmig bir model olan TGARCH
modelleri uygulanmigtir. Uygulanan modellerin uygunlugunu sinadigimizda volatilite
hesaplamalarinda kullanilmak tizere uygun bulunan modeller GARCH (1,1), GARCH
(2,1), GARCH (3,1), GARCH (3,2), EGARCH (1,1), EGARCH (1,2), EGARCH (1,3),
EGARCH (2,1), EGARCH (2,2), EGARCH (2,3), EGARCH (3,1), EGARCH (3,2),
EGARCH (3,3) modelleri olarak belirlenmistir.

Tanimlayici istatistikler neticesinde birden fazla modelin uygun model ¢ikmasi
sonucunda aralarindan hangisinin en uygun model oldugunu belirlemek i¢in modeller
arast karsilastirma yaparken literatiirde kabul g6rmiis modellerin  Ongorii
performansini test eden Theil Esitsizlik Katsayisidir (Theil Inequality Coefficient-

TIC) performans kriterinden yararlanilacaktir. Bir modelin Ongoriistiniin basarili
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olabilmesi i¢in, TIC istatistiginin sifira yakin olmasi1 gerekmektedir. Bu ¢ergevede
volatilite hesaplama modellerinden en diisiik TIC degerine sahip olan model ¢alisma
kapsaminda volatilite hesaplamalarindan kullanilacaktir. TIC degerleri hesaplanarak
Tablo 5’de verilen modellerden en diisiik TIC degeri “0.925433” ile GARCH (1,1)
modeline aittir. Bu sebeple GKURY serisinin volatilite hesaplamalarindan GARCH

(1,1) modelinin parametreleri kullanilacaktir.
4.1.8. En Uygun Modelin Istatistiki Analizlerinin Yapilmasi
o Gegmis Donem Degiskenlerinin Simdiki Degiskenlige Etkisi

Yapilan analizler neticesinde GKURY serisinin volatilitesini belirlemede en
uygun model olarak GARCH (1,1) modeli belirlenmistir. Modelde a katsayist ARCH
etkisinin,  katsayisi ise GARCH etkisinin gostergesidir. Regresyon parametrelerinin
toplami olan (o + ), gegmis donem degiskenlerinin degisimlerinin simdiki degiskenlik

seviyesine (volatilite) etkisini ifade eder.
GARCH (1,1) modelinde (a + B ) toplami1 asagida verilmistir.
al B1
0.143063 + 0.834871 = 0.977934

Bu sonuca gore a ve B katsayilarinin toplamlarinin 1’den kiiglik olmasi bize
duraganlik kosulunun saglandigini ve volatilitenin tahmin edilebilir yapida oldugunu
ifade eder. Ayn1 zamanda bu rakamin 1’e yakin olmasi bize Kurumsal Yonetim
Endeksinde meydana gelen bir volatilitenin yarilanma siiresinin uzun oldugunu
belirtir. Modelde yer alan katsayilar1 yorumlamak gerekirse; cari donem volatilite
tizerindeki degiskenligin yaklasik %14’liniin gecmis donem soklarindan veya
beklenmeyen getirilerden, yaklasik %83’liniin de 6nceki donem kosullu varyanstan

kaynaklandig1 ifade edilebilir.
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e  Sok Etkisinin Kalicitligin Belirlenmesi

GKURY serisinde olas1 bir sokun kaliciligini belirlemek amaciyla (3.6) ve
(3.7)’de yer alan esitliklerden yararlanacagiz. Bu esitliklere gore GKURY serisinde;

1-0.143063 — 0.834871 = 0.022066 < 1

c¢ikan sonuca gore piyasadaki olasi bir sok gegici niteliktedir. Fakat ¢ikan sonucun ¢ok

kiiglik bir deger almasi volatilite yarilanma siiresinin uzun olacagina bir isarettir.
e Jolatilite Yarilanma Stirelerinin Belirlenmesi

GKURY serisinde meydana gelen ve (3.8)’de yer alan formiil yardimiyla
hesaplanan volatilitenin yarilanma siiresi 31 giin olarak belirlenmistir. Bu sonug bize
Kurumsal Yo6netim Endeksinin hesaplandigi piyasada bir sok olmasi halinde piyasanin
ancak 31 giin sonra eski haline donebildigini ifade etmektedir. (o + ) sonucunun 1°e
cok yakin bir deger olmasi piyasadaki bir sokun kaliciliginin uzun oldugunu gosteren
bir sonugtur ve burada elde edilen volatilite yarilanma siiresi sonucu ile 6rtiismektedir.

In(0,5) —0,693147

no7793y ~o02z313 ~ 310

4.1.9. Endeks Volatilitelerinin Hesaplanmasi ve Karsilastirilmasi

GKURY serisi i¢in en uygun model olarak belirlenen GARCH (1,1)

parametreleri ile (3.9)’daki formiile gore endeksin volatilitesi asagida hesaplanmustir.

0.00000914

1 — 0143063 — 083871 0.0004142119

Bu esitlik bize ayn1 zamanda giinliik bazda uzun dénem ortalama varyansi ifade
etmemektedir. Cikan sonucun karekokiiniin alinmasi suretiyle de (3.10)’daki formiil

ile glinliik bazda volatiliteyi hesaplarsak

7/0.0004142119 = 0.0203

sonucuna ulasilir. Bu sonuca gére GKURY serisinde giinliik bazda volatilite % 2.03

seviyesindedir.
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4.2  BIST ULUSAL 100 ENDEKSI (XU100) VOLATILITE ANALIZI

XU100 endeksine iliskin ilgili donemde borsanin islem gordiigi her giine ait
2. seans kapanis fiyatlar1 kullanilarak denklem (3.1) yardimiyla endeksin getiri serisi
(GXU100) olusturulmustur. Boylelikle zaman serisi duraganlik sorunundan
arindirilmigtir. Formiil (3.1)’e gore olusturulan zaman serideki gozlem sayist

1.592°dir.

Olusturulan getiri serisi Eviews 8 paket programina girildiginde seri ile ilgili

ulagilan sonuglar ve yorumlari asagida sunulmaktadir:
4.2.1 Ulusal 100 Endeksi Getiri Serisi Cizgi Grafigi

Asagidaki Sekil 3’te analize dahil edilen Ulusal 100 Endeksi getirilerine ait

zaman serileri getiri grafigi yer almaktadir.

Sekil 3: GXU100 Endeksi Getiri Serisi Grafigi
GXU100

.15

.10

-.10

-.15
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Yukaridaki sekilde yatay eksende yer alan degerler gozlem sayisim
gostermektedir. Buna gore 1 — 500 aras1 veriler 26.08.2007 — 28.08.2009 tarihleri
arasindaki, 501 — 1000 aras1 veriler 27.08.2009 — 19.08.2011 tarihleri arasindaki,
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1000-1592 arasi veriler ise 22.08.2011 — 31.12.2013 tarihleri arasindaki verileri
gostermektedir. Dikey eksende yer alan degerler ise ilgili gézlem giiniine ait olan getiri
serisi degerini gostermektedir. Ele alinan seride volatilite kiimelenmesi “volatility
clustering” gozlemlenmektedir. Yani, logaritmik yontemle hesaplanan getirilerde
meydana gelen biiylik degisimleri biiyiik, kiiciik degisimleri ise kiiclik hareketler
izlemektedir. Seride genel dagilim sifir ortalama etrafinda seyretmesi ise bize serinin

duragan oldugu kanisini uyandirmaktadir.
4.2.2 Ulusal 100 Endeksi Getiri Serisi Kolegram

Asagidaki Tablo 6’da Ulusal 100 Endeksine ait zaman serisi duraganliginin

simandig1 otokorelasyon ve kismi otokorelasyonu testi sonuglari yer almaktadir.

Tablo 6: GXU100 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.
Lag-1 0.036 0.036 2.0325 0.154
Lag-—2 0.022 0.021 2.8003 0.247
Lag -3 0.002 0.000 2.8054 0.423
Lag-4 -0.011 -0.011 2.9896 0.560
Lag-5 0.010 0.010 3.1331 0.679
Lag-6 -0.052 -0.052 7.4543 0.281
Lag-7 -0.037 -0.034 9.6884 0.207
Lag -8 -0.012 -0.008 9.9286 0.270
Lag-9 0.017 0.020 10.397 0.319
Lag—10 0.057 0.055 15.595 0.112
Lag-11 0.027 0.023 16.748 0.116
Lag-12 0.003 -0.003 16.763 0.159
Lag—13 0.051 0.047 20.934 0.074
Lag-—14 0.037 0.033 23.164 0.058
Lag—15 -0.015 -0.019 23.527 0.074
Lag - 16 -0.012 -0.007 23.766 0.095
Lag—17 0.001 0.010 23.770 0.126
Lag—18 0.038 0.040 26.066 0.098
Lag—19 0.032 0.032 27.688 0.090
Lag—20 -0.029 -0.030 29.001 0.088
Lag-21 -0.016 -0.017 29.419 0.104
Lag — 22 0.005 0.005 29.466 0.132
Lag—23 0.007 -0.000 29.538 0.163
Lag—24 -0.001 -0.004 29.538 0.201
Lag—25 0.012 0.019 29.771 0.233
Lag — 26 -0.005 -0.005 29.805 0.276
Lag - 27 0.011 0.003 29.997 0.314
Lag—28 -0.010 -0.017 30.161 0.356
Lag—29 -0.019 -0.021 30.743 0.378
Lag - 30 -0.047 -0.044 34.293 0.269
Lag-31 0.018 0.022 34.792 0.292
Lag - 32 0.038 0.034 37.118 0.245
Lag—33 -0.087 -0.090 49.381 0.033
Lag—-34 -0.017 -0.010 49.826 0.039
Lag-35 -0.024 -0.022 50.762 0.041
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Tablo 6 Devam: GXU100 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.
Lag — 36 0.002 -0.006 50.766 0.052
Lag - 37 0.024 0.019 51.726 0.055
Lag - 38 0.031 0.038 53.275 0.051
Lag — 39 0.057 0.057 58.619 0.023
Lag — 40 0.011 0.006 58.801 0.028
Lag —41 0.048 0.040 62.617 0.016
Lag — 42 0.013 0.008 62.875 0.020
Lag — 43 -0.036 -0.024 64.935 0.017
Lag —44 -0.030 -0.020 66.426 0.016
Lag — 45 -0.038 -0.030 68.783 0.013
Lag — 46 -0.009 0.006 68.920 0.016
Lag — 47 -0.057 -0.044 74.270 0.007
Lag — 48 0.006 0.011 74.323 0.009
Lag —49 -0.029 -0.039 75.687 0.009
Lag — 50 0.037 0.022 77.966 0.007

GXU100 serisinin degerleri arasindaki otokorelasyon ve kismi otokorelasyon
katsayilar1 50 gecikmeye kadar hesaplanmis ve Tablo 6’da verilmistir. “n” gozlem
sayisi olmak tizere ACF ve PACF degerlerinin %5 anlamlilik diizeyinde (-2V 42V )
araliginda yer almasi serinin duragan oldugunun kanitidir. Bu kapsamda GXU100
serisi i¢in; n = 1592 olmak {izere seriye ait ACF PACF degerleri (-0,0501 - + 0,0501)
araligindadir. Serinin degerlerinin bu aralikta seyretmesi bizde serinin duragan oldugu
kanisin1 uyandirmaktadir. Fakat kesin sonuca varabilmek i¢in seriye birim kok testi

uygulanmasi gerekmektedir.
4.2.3 Ulusal 100 Endeksi Getiri Serisinin Birim Kok Testi

GXU100 serisine ait grafiksel ve kolegram yoluyla gerceklestirilen incelemeler
sonucunda serinin duragan oldugu yoniinde giiglii bir kani olusmustur. Fakat
duraganligin kesin olarak belirlenmesi adina seriye birim kok testi uygulanmistir. Bu

kapsamda kurulan hipotezimiz su sekildedir:
Ho: birim kok var; seri duragan degil.

H1: birim kdk yok; seri duragan.
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t-istatistigi Prob.
ADF Test Stat.
-38.34143 0.0000
Kritik Deg. %1 -3.434278
Kritik Deg. %5 -2.863162
Kritik Deg. %10 -2.567681

Tablo 7°de yer alan GXU100 serisinin birim kok testi sonuglarinda gorildigi

gibi ADF Test istatistigi degeri -38.34143 olarak hesaplanmistir. ADF test istatistigi
%1 anlamlilik diizeyi i¢in -3.434278, %5 anlamlilik diizeyi i¢in -2.863162 ve %10
anlamlilik diizeyi i¢in -2.567681 olarak gergeklesmistir. Hesaplanan ADF istatistik

degeri tiim anlamlilik diizeylerinde kritik degerlerden mutlak degerce biiyiik olarak

gerceklesmistir. Boylece GXU100 serisi igin kurulan hipotezlerden Ho hipotezi red

edilmekte, seri birim kok igermemekte ve seri duragan olarak kabul edilmektedir.

4.2.4. Serinin Istatistiksel Tamimlama Testlerinin Yapilmasi

Asagidaki Sekil 4’de Ulusal 100 Endeksi getirilerine ait zaman serisinin

tanimlayici istatistikleri yer almaktadir.

Sekil 4: GXU100 Serisinin Istatiksel Tanimlamasi

500

400 +

300

200 +

100 4

-0.10 -0.05 0.00

Series: GXU100

Sample 11 1592
Observations 1582

Mean 0.000283
Median 0.000768
Maximum 0.121272
Minimum -0.110638
Std. Dev. 0.018443
Skewness -0.213187
Kurtosis 7.044651
Jarque-Bera  1090.328
Probability 0.000000

GXU100 serisi 0,000283 mean, 0,00768 medyan ve 0,018443 standart
sapmaya sahiptir. Bu sonuglara gore GXU100 serisi 0,000283 getiri ortalamasina

sahiptir. Basiklik katsayisini

gosteren  Kurtosis

katsay1s1

7.044651

olarak

hesaplanmistir. GXU100 serisinde basiklik katsayisi kritik deger olan 3’iin {izerinde
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gerceklesmistir. Bu sonuca gore GXU100 serisi normalden daha dik (sivri) bir seridir.
Seriye yonelik diger bir istatistiki tanimlama ise serinin c¢arpiklik katsayisinin
yorumlanmasidir. Serinin ¢arpiklifin1 gosteren Skewness katsayisinin 0’dan kiiciik
olmasi serinin sola carpik oldugunu 0’dan biiylik olmasi saga g¢arpik oldugunu
gostermektedir. GXU100 serisinde Skewness katsayist -0,213187 olarak
belirlenmistir. Bu da bize serinin sag kuyrugunun daha uzun oldugunu ve serinin sola
carpik oldugunu gosterir. Serinin istatistiki tanimlamasina yonelik yorumlanacak olan
katsay1 Jarque-Bera istatistigidir. Hesaplanan Jarque-Bera istatistigi degeri normal
dagilima ait olan y2(2)=5.99 degerinden biiyiikse Ho hipotezi reddedilir ve getiri serisi
normal dagilmamaktadir. GXU100 serisinde Jarque-Bera degeri 1090.328 olarak

hesaplanmis ve bu deger 5,99°dan biiyiik oldugu icin seri normal dagilmamaktadir.
4.2.5. Uygun ARMA Modelinin Secilmesi

GXU100 serisinin 6zelliklerini incelemek amaciyla gergeklestirilen analizler
neticesinde serinin duragan, dik (sivri), sola ¢arpik ve normal dagilima sahip olmayan

bir seri olduguna ulasilmistir.

Serinin temel 6zellikleri belirlendikten sonra ARCH ailesi modellerini seri
iizerine uygulamak icin seride ARCH etkisinin varliginin test edilmesi gerekmektedir.
Bunun igin ise 6ncelikli olarak ARCH-LM testinin gergeklestirilmelidir. Bu testin ilk
adimui ortalama denkleminin belirlenmesidir En uygun ARMA modelinin se¢iminde

ise modeller arasinda SIC bilgi kriterleri en kiigiik olanin segimi yapilmistir.

Tablo 8: GXU100 Serisinin ARMA (p,q) Modelleri Schwarz Degerleri

SCHWARZ BAYESYAN KRITERI (SIC)
plg [0 1 2 3 4 5 6 7 8 9 10
0 | -5.144 | -5140 | -5.136 | -5.131 | -5.127 | -5.122 | -5.120| -5.117 | -5.112 | -5.108 | - 5.106
1 |-5.140]-5.136 | -5.131 | -5.127 | -5.122 | -5.118 | - 5.116] - 5.112 | -5.108 | -5.108 | - 5.105
2 | 5135 | -5.131 | -5.131 | -5.127 | -5.125 | -5.120 | - 5.116| - 5.112 | -5.108 | -5.104 | - 5.100
3 | -5.130 | -5.129 | -5.129 | -5.124 | -5.121 | -5.116 | - 5.112| - 5.108 | -5.103 | -5.103 | - 5.099
4 | -5133 | -5128 | -5.124 | -5.122 | -5.134 | -5.121 | -5.117| -5.110 | -5.112 | -5.106 | - 5.102
5 | -5.128 | -5.124 | -5.127 | -5.127 | -5.125 | -5.115 | - 5.110| - 5.106 | -5.107 | -5.102 | - 5.098
6 | -5.125 | -5.121 | -5.120 | -5.116 | -5.114 | -5.109 | - 5.105 - 5.112 | -5.104 | -5.108 | - 5.099
7 | -5121 | -5.117 | -5.115 | -5.111 | -5.107 | -5.115 | -5.111| - 5.111 | -5.099 | -5.103 | - 5.095
8 |-5116 | -5.112 | -5.113 | -5.108 | -5.110 | -5.105 | - 5.103| - 5.098 | -5.105 | -5.097 | - 5.083
9 |-5112 |-5.112 | -5.107 | -5.103 | -5.103 | -5.100 | - 5.101| - 5.096 | -5.096 | -5.092 | - 5.089
10 | -5.110 | -5.107 | -5.102 | -5.106 | -5.103 | -5.098 | - 5.101| - 5.092 | -5.084 | -5.100 | - 5.088
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Elde edilen AIC ve SC testlerinin sonuglarina gore p=0,1,2,3,4,5,6,7,8,9,10 ve
q=0,1,2,3,4,5,6,7,8,9,10 degerlerinin tiim kombinasyonlar1 ile olusturulan modeller
arasinda minimum SIC kriterine gore AR (0) MA (0) yani ARMA (0,0) modeli -5,144
ile en kiiclik degeri aldigindan hesaplamalarda ARMA (0,0) modeli kullanilacaktir.

4.2.6. Hatalarm Sabit Varyanshligimn incelenmesi (ARCH LM Testi)

Uygun ARMA modelinin belirlenmesinden sonra modelin hata teriminin
standart varyans varsayimina uygunlugu ARCH LM Testi ile test edilecektir. ARCH

ailesi modelleri ile volatilite hesaplayabilmek i¢in seride ARCH etkisi olmalidir.

GXU100 serisinin ortalama denkleminden elde edilen hata terimlerinin farkl

gecikmeler kullanilarak hesaplanan ARCH-LM testi sonuglar1 Tablo 9°da verilmistir.

Tablo 9: GXU100 Serisinin ARMA (0,0) i¢in ARCH —LM Testi Sonuglar1

GXU100
ARCH-LM . -
Testi F Istatistigi Olasiik Obs*R- X2 istatistigi Olasilik
squared
LM (k=1) 18.31424 0.0000 18.12719 3.84146 0.0000
LM (k=5) 27.52763 0.0000 127.0341 11.07050 0.0000
LM (k=10) 21.68002 0.0000 191.7032 18.30704 0.0000
LM (k=20) 13.90225 0.0000 238.7551 31.41043 0.0000
LM (k=30) 9.791130 0.0000 251.2076 43.77297 0.0000

Tablo 9°da goriildiigii tizere GXU100 serisinde 1,2,5,10,20 ve 30 gecikme igin
| X2 istatistigi| < |Obs * R?| esitligi saglanmistir. Yani ARCH-LM testi sonuclarina
gore seride ARCH etkisinin olmadigini 6ne siiren Ho hipotezi reddedilmistir. GXU100

serisinde ARCH etkisinin varlig ispatlanmustir.
4.2.7. Volatilite Modellerinin Tahmin Edilmesi

GXU100 serisinin volatilitesinin belirlenmesi i¢in ARCH (p), GARCH (p,q),
EGARCH (p,q) ve TGARCH (p,q) modellerinden faydalanilmigtir. Bu kapsamda
literatiirde en ¢ok kullanilan p=1,2,3 q=1,2,3 gecikme degerleri tercih edilmistir. Buna

gore modellere iliskin sonuglar Tablo 10°de verilmistir.
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Tablo 10: GXU100 Serisi ARMA (0,0) Tahmin Modelleri Testi Sonuglari

ARCH ARCH ARCH | GARCH| GARCH | GARCH| GARCH | GARCH
p=1 p=2 p=3 p=1,0=1| p=1,0=2 | p=1,0=3 | p=2,0=1 | p=2,9=2
a0 0.000280 (0.000206 |0.000151 |9.43E-06 [8.50E-06 |7.80E-06 [1.12E-05 |1.81E-05
al 0.188304 (0.158028 |0.107537 |0.124670 [0.106544 |0.096342 |0.097442 |0.112874
a2 0.265757 |0.223677 0.041100 |0.123365
03 0.268746
B1 0.852767 |1.060662 |1.653809 |0.833904 |-0.124107
B2 -0.187872 |-1.510857 0.842864
B3 0.739765
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.320 0.228 0.043 0.047 0.037 0.067 0.034 0.042
Lag-5 0.776 0.654 0.263 0.130 0.114 0.204 0.111 0.124
Lag - 10 0.112 0.330 0.200 0.218 0.205 0.291 0.201 0.199
Lag - 25 0.301 0.689 0.653 0.496 0.487 0.670 0.486 0.465
Lag - 50 0.025 0.139 0.183 0.325 0.303 0.408 0.297 0.300
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.433 0.429 0.643 0.960 0.731 0.728 0.580 0.795
Lag-5 0.000 0.000 0.000 0.448 0.521 0.660 0.423 0.281
Lag - 10 0.000 0.000 0.000 0.544 0.521 0.815 0.505 0.281
Lag - 25 0.000 0.000 0.000 0.718 0.701 0.933 0.688 0.688
Lag - 50 0.000 0.000 0.000 0.694 0.650 0.905 0.639 0.729
Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
ARCH_LM
squared |squared |[squared |squared |squared |squared |squared |squared
[J{z Tablo | 0.613531 |0.623858 |0.214098 | 0.002560 |0.118269 | 0.120729 | 0.304966 | 0.067614
3.84
l )
Prob. Obs }0.4335 0.4296 0.6436 0.9596 0.7309 0.7282 0.5808 0.7948
.Rsq.
[X* Tablo |100.5248 |30.26061 |27.55785 |4.964009 |5.073715 | 3.440159 |5.214242 | 6.571145
5 11.07)
Prob. Obs ]0.0000 0.0000 0.0000 0.4203 0.4070 0.6325 0.3903 0.2545
.Rsq.
[J{* Tablo | 137.1830 |67.14453 |63.29498 | 9.814789 | 9.948061 | 6.404450 |10.05828 | 10.77489
0 | 1830
Prob. Obs }0.0000 0.0000 0.0000 0.4569 0.4451 0.7802 0.4354 0.3753
.Rsq.
[J{* Tablo | 183.2684 |119.8114 |107.9343 | 18.95925 | 19.16764 | 12.69801 |19.28852 | 21.08165
31.41
20 )
Prob. Obs }0.0000 0.0000 0.0000 0.5245 0.5110 0.8900 0.5031 0.3923
.Rsq.
[X* Tablo | 194.4523 | 133.0809 | 119.1956 |27.12283 | 27.30386 | 20.60672 | 27.36689 | 28.08865
43.77)
30
Prob. Obs }0.0000 0.0000 0.0000 0.6168 0.6073 0.8998 0.6039 0.5657
.Rsq.
TehilU (Dyn) ]0.969104 |0.939943 |0.929587 |0.934822 |0.935153 [0.933898 [0.935103 |0.932214
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Tablo 10 Devam: GXU100 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

GARCH |GARCH |GARCH |GARCH |EGARCHEGARCH EGARCH EGARCH
p=2,0=3 |p=3,0=1 |[p=3,9=2 |p=3,0=3 |p=1,0=1 |(p=1,0=2 |p=1,0=3 |p=2,0=1
a0 1.12E-05 |[1.21E-05 |1.81E-05 [1.18E-05 |-0.522950 |-0.540312 (-0.387497 |-0.604493
al 0.063273 |0.097450 [0.095998 |0.079480 [0.209218 |0.217401 |0.175000 |0.123536
a2 0.056888 |0.029785 |0.060858 |0.020732 0.106281
a3 0.019541 |0.064439 [0.030773
B1 1.565169 [0.823669 |0.354353 [1.589958 |0.956022 |0.896495 [1.741652 |0.947994
B2 -1.424931 0.380563 |-1.495485 0.058189 |-1.598227
B3 0.708357 0.742149 0.825922
v1 -0.096087 |-0.101407 |-0.066039 |-0.103881
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.029 0.031 0.027 0.030 0.057 0.060 0.096 0.032
Lag-5 0.127 0.100 0.086 0.125 0.173 0.176 0.331 0.122
Lag - 10 0.220 0.193 0.179 0.226 0.254 0.257 0.330 0.203
Lag - 25 0.577 0.473 0.453 0.574 0.543 0.543 0.697 0.502
Lag - 50 0.308 0.283 0.269 0.320 0.334 0.339 0.350 0.286
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.133 0.554 0.501 0.323 0.628 0.531 0.908 0.505
Lag-5 0.641 0.419 0.439 0.795 0.512 0.455 0.769 0.604
Lag - 10 0.830 0.478 0.439 0.911 0.215 0.189 0.571 0.278
Lag - 25 0.958 0.671 0.636 0.958 0.206 0.188 0.778 0.219
Lag - 50 0.886 0.593 0.508 0.900 0.190 0.180 0.641 0.179
ARCH LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |[squared |squared |squared |squared |squared |squared
(X* Tablo | 2.256644 | 0.348832 | 0.451943| 0.973487 | 0.234388| 0.392120| 0.013438| 0.443318
1 3.84)
Prob. Obs | 0.1330 0.5548 0.5014 0.3238 0.6283 0.5312 0.9077 0.5055
.Rsq.
(X* Tablo | 4.005965 | 5.300548 | 5.192559 | 2.765142 | 4.678967 | 5.117249 | 2.582915| 4.046743
5 11.07)
Prob. Obs | 0.5486 0.3803 0.3928 0.7361 0.4563 0.4017 0.7640 0.5427
.Rsq.
(X* Tablo | 6.793415 | 10.33197 | 10.73083 | 5.393719 | 14.50298 | 15.03943 | 8.715002 | 13.31064
10 | 1830)
Prob. Obs | 0.7448 0.4119 0.3789 0.8634 0.1513 0.1306 0.5593 0.2068
.Rsq.
(X* Tablo | 12.53033 | 19.69917 | 20.52038 | 11.24797 | 32.19449 | 32.89597 | 15.99272| 30.91576
o0 | 3L41)
Prob. Obs | 0.8966 0.4769 0.4258 0.9395 0.0413 0.0346 0.7171 0.0563
.Rsq.
(X* Tablo | 20.11932 | 27.83715 | 28.50738 | 19.23857 | 39.71486 | 40.40088 | 22.31652| 38.45925
30 | 4377
Prob. Obs | 0.9134 0.5791 0.5436 0.9349 0.1105 0.0973 0.8423 0.1383
.Rsq.
TehilU (Dyn) ]0.933355 | 0.935669 0.936970 |0.933958 |0.955905 [0.955916 |0.950379 |0.958256
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Tablo 10 Devam: GXU100 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

EGARCH |EGARCH|EGARCH|EGARCH EGARCH TGARCH TGARCH TGARCH
p=20=2 |p=2,0=3 |p=3,0=1 |p=3,9=2 |p=3,=3 |p=1g=1 |p=1,0=2 |p=1,0=3
al -0.873944 |-0.858865 |-0.601947 |-0.940266 |-1.049572 |1.08E-05 |1.07E-05 |8.67E-06
al 0.146275 |0.141066 |0.123097 |0.100709 |0.096806 |0.045272 |0.045248 |0.039236
a2 0.210767 |0.207403 |0.111291 |0.203714 |0.203184
a3 -0.005632|0.074835 |0.137323
1 0.227922 |0.250785 |0.948206 |0.235235 |0.192475 |0.854372 [0.856180 |1.631417
B2 0.699457 |0.715574 0.686133 |0.512066 -0.001633|-1.367500
B3 -0.037959 0.209005 0.618323
v1 -0.172217 |-0.167529 |-0.103937 |-0.174061 |-0.191026 |0.136875 |0.136646 |0.102984
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.044 0.042 0.033 0.030 0.027 0.039 0.039 0.042
Lag-5 0.127 0.125 0.124 0.092 0.081 0.108 0.108 0.133
Lag - 10 0.209 0.206 0.205 0.174 0.163 0.192 0.192 0.210
Lag - 25 0.508 0.508 0.505 0.463 0.445 0.430 0.430 0.470
Lag - 50 0.345 0.341 0.289 0.301 0.305 0.298 0.297 0.311
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.987 0.932 0.505 0.491 0.502 0.426 0.428 0.581
Lag-5 0.727 0.718 0.632 0.609 0.659 0.599 0.600 0.986
Lag - 10 0.332 0.329 0.289 0.249 0.295 0.456 0.457 0.853
Lag - 25 0.252 0.255 0.225 0.192 0.181 0.530 0.530 0.793
Lag - 50 0.213 0.212 0.185 0.153 0.140 0.393 0.393 0.494
ARCH LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |[Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
{X* Tablo | 0.000260 | 0.007258 | 0.444037 | 0.473776| 0.448740| 0.631691| 0.626674 | 0.304516
1 3.84)
Prob. Obs | 0.9871 0.9321 0.5052 | 0.4913 0.5029 0.4267 | 0.4286 0.5811
.Rsq.
(X* Tablo | 3.183543 | 3.264953 | 3.852986 | 4.048171| 3.645581 | 3.853251| 3.847941| 0.507568
5 11.07)
Prob. Obs | 0.6717 0.6592 0.5708 | 0.5425 0.6015 0.5707 | 0.5715 0.9918
.Rsq.
(X* Tablo | 12.58356 | 12.66268 | 13.11199| 13.88970| 12.88360| 10.53972| 10.53258| 5.442692
10 | 1830)
Prob. Obs | 0.2479 0.2431 0.2175 | 0.1781 0.2303 0.3945 | 0.3951 0.8597
.Rsq.
(X* Tablo | 30.28129 | 30.32908 | 30.67494 | 31.88061| 31.10470| 24.51569 | 24.50644 | 18.31316
o0 | 3L.41)
Prob. Obs | 0.0654 0.0647 0.0596 | 0.0446 0.0538 0.2206 | 0.2210 | 0.5668
.Rsq.
(X* Tablo | 37.32855 | 37.37938 | 38.19698 | 38.53095| 37.86981| 32.78512| 32.77629 | 27.33230
30 | 4377
Prob. Obs | 0.1678 0.1663 0.1448 | 0.1366 0.1531 0.3319 | 0.3323 0.6058
.Rsq.
TehilU (Dyn) ]0.953769 |0.953918 (0.958198 |0.954454 |0.953766 [0.958017 [0.958025 |0.957849




Tablo 10 Devam:
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GXU100 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

TGARCH TGARCH | TGARCH | TGARCH | TGARCH | TGARCH
p=2,0=1 p=2,0=2 p=2,0=3 p=3,0=1 p=3,0=2 p=3,0=3
al 1.29E-05 1.61E-05 1.63E-05 1.30E-05 1.67E-05 1.81E-05
al -0.020069 -0.022158 -0.022483 -0.020253 -0.030835 -0.034790
a2 0.097119 0.098442 0.074234 0.091796 0.098297
a3 0.003469 0.027642 0.043170
B1 0.076472 0.133895 0.109139 0.825372 0.137688 0.008555
p2 0.826761 0.628389 0.624396 0.611271 0.571594
B3 0.024749 0.137359
v1 0.159620 0.230641 0.235534 0.159873 0.228045 0.247960
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.014 0.024 0.025 0.014 0.018 0.019
Lag-5 0.052 0.066 0.067 0.050 0.049 0.047
Lag-10 0.126 0.141 0.142 0.125 0.122 0.119
Lag - 25 0.355 0.375 0.374 0.352 0.347 0.338
Lag - 50 0.262 0.336 0.339 0.258 0.313 0.324
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.527 0.882 0.849 0.523 0.891 0.976
Lag-5 0.656 0.807 0.806 0.640 0.833 0.869
Lag—10 0.560 0.648 0.644 0.548 0.645 0.669
Lag - 25 0.542 0.640 0.638 0.534 0.617 0.637
Lag - 50 0.345 0.497 0.501 0.336 0.447 0.465
ARCH LM Obs*R- Obs*R- Obs*R- Obs*R- Obs*R- Obs*R-
- squared squared squared squared squared squared
U{Z Tablo 0.399718 0.021826 0.036069 0.406635 0.018788 0.000934
1 3.84)
Prob. Obs . R 0.5272 0.8826 0.8494 0.5237 0.8910 0.9756
sg.
[xz Tablo 3.553137 2.422252 2.416038 3.667965 2.306975 2.022811
5 11.07)
Prob. Obs . R ]0.6154 0.7882 0.7891 0.5981 0.8052 0.8460
sg.
(X* Table |9.281317 8.353018 8.381181 9.401537 8.414724 8.132070
10 18. 30)
Prob. Obs . R | 0.5056 0.5944 0.5917 0.4945 0.5884 0.6159
sq.
U{Z Tablo 23.33900 21.62558 21.62890 23.49856 21.88266 21.23667
20 31.41)
Prob. Obs . R ]0.2725 0.3612 0.3610 0.2650 0.3469 0.3833
sq.
U{Z Tablo 31.75825 29.43282 29.39152 31.97253 29.63857 28.80003
30 43.77)
Prob. Obs . R ]0.3789 0.4950 0.4971 0.3688 0.4843 0.5281
sq.
TehilU (Dyn) 0.958656 0.954408 0.954232 | 0.958729 0.954550 0.953652
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Tablo 10’da tahmin sonuglar1 verilen ARCH, GARCH, EGARCH ve
TGARCH modellerinden hangisinin GXU100 serisinin volatilitesini en iyi sekilde
analiz ettigini belirleyebilmek i¢in modellere yonelik tanimlayict istatistikler
uygulanmistir. Yapilan tanimlayici istatistikler neticesinde GARCH (1,2), GARCH
(1,3), GARCH (2,2), GARCH (2,3), GARCH (3,3), TGARCH (1,2), TGARCH (1,3),
TGARCH (2,1), TGARCH (2,2), TGARCH (2,3), TGARCH (3,1), TGARCH (3,2),
TGARCH (3,3) modellerinde, modelin biitiin parametrelerin negatif olmama («, > 0,
1=12,...pa;>0,j=1,2,......... ,q Bj = 0) kosulunun saglanmadigi gézlemlenmektedir.

Bu nedenle yukarida siralanan modeller volatilite hesaplamalar1 diginda tutulmustur.

Modellerin  uygunlugunun sinandigi bir bagka esitlik ise model
parametrelerinin  toplamimin 1’den kiigiik olmasi kosuludur. Aksi durumunda
volatilitenin tahmin edilebilirligi miimkiin degildir (Kayalhdere, 2013:47). Bu
cergevede GKURY ARMA (1,0) modeli igin hesaplanan ve Tablo 10’da verilen tiim
modellerin parametreleri incelendiginde parametreleri pozitif ve uygun olan
modellerden TGARCH (1,1) modeli hari¢ diger tim modellerin parametrelerinin
toplam1 1’den kiigiik olarak belirlenmistir. Bu nedenle TGARCH (1,1) modeli
volatilite hesaplamalari disinda tutulmustur. EGARCH modelleri ise logaritmik olarak

hesaplandigindan bu kuralin disinda tutulmustur.

Modellerinin  uygunlugunu sinamak adina GXU100 serisine yonelik
gergeklestirilen tanimlayicr istatistiklerden bir digeri en uygun model siirecinden elde
edilen artiklarin kolegraminin incelenerek artiklarda otokorelasyon olup olmadiginin
belirlenmesidir. Istenilen sonug artiklarin saf hata terimine sahip olmas1 yani artiklarda
otokorelasyona rastlanmamasidir. Bu kapsamda GXU100 ARMA (0,0) serisi igin
olusturulan modellerin hata terimleri hesaplanarak Tablo 10°da verilmistir.
Hesaplanan modellerden ARCH (1) modelinin hata teriminin 50. gecikmesi hari¢ %5
anlamlilik seviyesinin tizerinde oldugunu (prob. > 0,05) belirlenmistir. Boylece

artiklarda otokorelasyon olmadigini 6ne siiren Ho hipotezi kabul edilmistir.

Serilerin en uygun modelini belirleme siirecinde ¢alisma kapsaminda ele alinan
modellerin artiklarinin karelerinin kolegraminin da 50 gecikmeye kadar testi

gerceklestirilmistir ve Tablo 10°da verilmistir. Yapilan analizler neticesinde ARCH
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(1), ARCH (2), ARCH (3) modellerinde hesaplanan hata terimlerinin karelerinin 1.
gecikmeleri hari¢ %5 (prob. < 0,05) anlamlilik seviyesinin altindadir. Bu modeller i¢in
seride otokorelasyon olmadigini one siiren Ho hipotezi reddedilmektedir. Serideki
ototokorelasyon sorununu ARCH (1), ARCH (2), ARCH (3) modelleri

gideremediginden bu modeller volatilite hesaplamalar1 disinda tutulmustur.

En uygun modeli belirlemede ele alinan modellere uygulanan son tanimlayici
istatistik ise ARCH — LM testidir. Analizler ¢ergevesinde olusturulan modellerin
artiklarina iliskin ARCH — LM testi yapilmistir ve 1,5,10,20 ve 30 gecikme i¢in
sonuglar1 Tablo 10’da verilmistir. Elde edilen sonuglara gére 1,5,10,20 ve 30 gecikme
igin | 2 Istatistigi| > |Obs*R"2 | esitligi kurulan modellerde stnanmistir. Bu gergevede
ARCH (1), ARCH (2), ARCH (3) modellerinde modellerinde 1. gecikme harig | 2
Istatistigi] > |Obs*R"2 | esitligi saglanamamistir ve Ho hipotezi reddedilmistir.
Serideki ARCH etkisini ARCH (1), ARCH (2), ARCH (3) modelleri
gideremediginden otokorelasyon sorununu da iceren bu modeller volatilite

hesaplamalar1 disinda tutulmustur.

GXU100 serisine kosullu varyansi, hata terimleri karelerinin gecikmeli
degerleri ile agiklayan ARCH modeli, kosullu varyansin, hata terimleri karelerinin
gecikmeli degerlerinin yanm sira kosullu varyansin da ge¢mis donem degerleri ile
dogrusal olarak agiklayan GARCH modeli, finansal serilerdeki hata varyanslari
arasindaki asimetriyi agiklayan EGARCH modeli ve EGARCH modelinde de oldugu
gibi hata varyanslari arasindaki asimetriyi agiklayan ve ayn1 zamanda kaldirag etkisini
de (leverage effect) belirlemek amaciyla ortaya atilmis bir model olan TGARCH
modelleri uygulanmigtir. Uygulanan modellerin uygunlugunu sinadigimizda volatilite
hesaplamalarinda kullanilmak tizere uygun bulunan modeller GARCH (1,1), GARCH
(2,1), GARCH (3,1), GARCH (3,2), EGARCH (1,1), EGARCH (1,2), EGARCH (1,3),
EGARCH (2,1), EGARCH (2,2), EGARCH (2,3), EGARCH (3,1), EGARCH (3,2),
EGARCH (3,3) modelleri olarak belirlenmistir.

Tanimlayic istatistikler neticesinde birden fazla modelin uygun model ¢ikmasi
sonucu aralarindan hangisinin en uygun model oldugunu belirlemek i¢in modeller
arast karsilastirma yaparken literatiirde kabul g6rmiis modellerin  6ngorii

performansini test eden Theil Esitsizlik Katsayis1 (Theil Inequality Coefficient-TIC)
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performans kriterinden yararlanilacaktir. Bir modelin 6ngoériisiiniin basarili olabilmesi
icin, TIC istatistiginin sifira yakin olmasi gerekmektedir. Bu g¢ergevede volatilite
hesaplama modellerinden en diisiik TIC degerine sahip olan model ¢alisma
kapsaminda volatilite hesaplamalarindan kullanilacaktir. TIC degerleri hesaplanarak
Tablo 10°’da verilen modellerden en diisikk TIC degeri “0.934822” ile GARCH (1,1)
modeline aittir. Bu sebeple GXU100 serisinin volatilite hesaplamalarindan GARCH

(1,1) modelinin parametreleri kullanilacaktir.
4.2.8. En Uygun Modelin Istatistiki Analizlerinin Yapilmasi
o Gegmis Donem Degiskenlerinin Simdiki Degiskenlige Etkisi

Yapilan analizler neticesine GXUZ100 serisinin volatilitesinin belirlemede en
uygun model olarak GARCH (1,1) modeli belirlenmistir. Modelde a katsayist ARCH
etkisinin,  katsayisi ise GARCH etkisinin gostergesidir. Regresyon parametrelerinin
toplami olan (o + ), ge¢mis donem degiskenlerinin degisimlerinin simdiki degiskenlik

seviyesine (volatilite) etkisini ifade eder.
GARCH (1,1) modelinde (o + ) toplami asagida verilmistir.
al B1
0.124670 + 0.852767 = 0.977437

Bu sonuca gore a ve B katsayilarinin toplamlarinin 1’den kiiglik olmasi bize
duraganlik kosulunun saglandigini ve volatilitenin tahmin edilebilir yapida oldugunu
ifade eder. Aym1 zamanda bu rakamin 1’¢ yakin olmasi bize BIST Ulusal 100
Endeksinde meydana gelen volatilitenin yarilanma siiresinin uzun oldugunu belirtir.
Modelde yer alan katsayilari yorumlamak gerekirse; cari donem volatilite tizerindeki
degiskenligin yaklasik %12,5’inin ge¢mis donem soklarindan veya beklenmeyen
getirilerden, yaklasik %85’inin de onceki donem kosullu varyanstan kaynaklandig
ifade edilebilir.



86

e  Sok Etkisinin Kalicitligin Belirlenmesi

GXU100 serisinde olas1 bir sokun kaliciligin1 belirlemek amaciyla (3.6) ve
(3.7)’de yer alan esitliklerden yararlanacagiz. Bu esitliklere gore GXU100 serisinde;

1-0.124670 - 0.852767 = 0.022563 < 1

c¢ikan sonuca gore piyasadaki olasi bir sok gegici niteliktedir. Fakat ¢ikan sonucun ¢ok

kiiglik bir deger almasi volatilite yarilanma siiresinin uzun olacagina bir isarettir.
e Jolatilite Yarilanma Stirelerinin Belirlenmesi

GXU100 serisinde meydana gelen ve (3.8)’de yer alan formiil yardimiyla
hesaplanan volatilitenin yarilanma siiresi 30 giin olarak belirlenmistir. Bu sonug bize
BIST Ulusal 100 Endeksinin hesaplandig1 piyasada bir sok olmas halinde piyasanin
ancak 30 giin sonra eski haline donebildigini ifade etmektedir. (o + B) sonucunun 1’e
cok yakin bir deger olmasi piyasadaki bir sokun kaliciliginin uzun oldugunu gosteren
bir sonugtur ve burada elde edilen volatilite yarilanma siiresi sonucu ile 6rtiismektedir.

In(0,5) —0,693147

Qo774 ~0022821 ~ 036

4.2.9. Endeks Volatilitelerinin Hesaplanmasi ve Karsilastirilmasi

GXU100 serisi i¢in en uygun model olarak belirlenen GARCH (1,1)

parametreleri ile (3.9)’daki formiile gore endeksin volatilitesi asagida hesaplanmustir.

0.00000943

1= 0124670 - 0.852767 0.0004179408

Bu esitlik bize ayn1 zamanda giinliik bazda uzun dénem ortalama varyansi ifade
etmemektedir. Cikan sonucun karekdkiiniin alinmasi suretiyle de (3.10)’daki formdil

ile giinliik bazda volatiliteyi hesaplarsak;

v/0.0004179408 = 0.0204

sonucuna ulasilir. Bu sonuca gére GXU100 serisinde giinliik bazda volatilite % 2.04

seviyesindedir.
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4.3. BIST ULUSAL 50 ENDEKSI (XU50) VOLATILITE ANALIZi

XU50 endeksine iliskin ilgili donemde borsanin islem gordiigii her giine ait 2.
seans kapanis fiyatlar1 kullanilarak denklem (3.1) yardimiyla endeksin getiri serisi
(GXU50) olusturulmustur. Bdylelikle zaman serisi duraganlik sorunundan
arindirilmistir. Formiil (3.1)’e gore olusturulan zaman serideki gozlem sayist

1.592°dir.

Olusturulan getiri serisi Eviews 8 paket programina girildiginde seri ile ilgili

ulagilan sonuglar ve yorumlari asagida sunulmaktadir:
4.3.1. Ulusal 50 Endeksi Getiri Serisi Cizgi Grafigi

Asagidaki Sekil 5°te analize dahil edilen Ulusal 50 Endeksi getirilerine ait

zaman serileri getiri grafigi yer almaktadir.

Sekil 5: GXUS50 Endeksi Getiri Serisi Grafigi

GXU50
.15

.10

-.10

--15\\\\\\\

L I O I B Y I B B
250 500 750 1000 1250 1500

Yukaridaki sekilde yatay eksende yer alan degerler gozlem sayisim
gostermektedir. Buna goére 1 — 500 arasi1 veriler 26.08.2007 — 28.08.2009 tarihleri
arasindaki, 501 — 1000 aras1 veriler 27.08.2009 — 19.08.2011 tarihleri arasindaki,
1000-1592 arasi veriler ise 22.08.2011 — 31.12.2013 tarihleri arasindaki verileri
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gostermektedir. Dikey eksende yer alan degerler ise ilgili gézlem giiniine ait olan getiri
serisi degerini gostermektedir. Ele alinan seride volatilite kiimelenmesi “volatility
clustering” gozlemlenmektedir. Yani, logaritmik yontemle hesaplanan getirilerde
meydana gelen bliyiik degisimleri biiytlik, kiiclik degisimleri ise kiiclik hareketler
izlemektedir. Seride genel dagilim sifir ortalama etrafinda seyretmesi ise bize serinin

duragan oldugu kanisini uyandirmaktadir.
4.3.2. Ulusal 50 Endeksi Getiri Serisi Kolegram

Asagidaki Tablo 11’de Ulusal 50 Endeksine ait zaman serisi duraganliginin

simandig1 otokorelasyon ve kismi otokorelasyonu testi sonuglari yer almaktadir.

Tablo 11: GXUS50 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.
Lag—1 0.033 0.033 1.7588 0.185
Lag-2 0.022 0.021 2.5119 0.285
Lag-3 -0.002 -0.003 2.5173 0.472
Lag—4 -0.014 -0.014 2.8096 0.590
Lag-5 0.008 0.009 2.9161 0.713
Lag-6 -0.053 -0.053 7.4205 0.284
Lag-7 -0.041 -0.038 10.073 0.184
Lag-8 -0.011 -0.006 10.259 0.247
Lag-9 0.013 0.016 10.545 0.308
Lag-10 0.055 0.053 15.333 0.120
Lag—11 0.022 0.018 16.123 0.137
Lag-12 0.008 0.003 16.236 0.181
Lag - 13 0.048 0.044 19.942 0.097
Lag—14 0.034 0.030 21.806 0.083
Lag — 15 -0.017 -0.021 22.273 0.101
Lag — 16 -0.013 -0.007 22.557 0.126
Lag-17 0.002 0.011 22.562 0.164
Lag - 18 0.035 0.038 24.556 0.138
Lag—19 0.032 0.032 26.147 0.126
Lag — 20 -0.027 -0.027 27.311 0.127
Lag-21 -0.019 -0.020 27.921 0.142
Lag — 22 0.004 0.003 27.948 0.177
Lag - 23 0.005 -0.001 27.994 0.216
Lag — 24 -0.002 -0.005 28.001 0.260
Lag — 25 0.010 0.017 28.171 0.300
Lag — 26 -0.004 -0.004 28.193 0.349
Lag - 27 0.013 0.005 28.449 0.388
Lag — 28 -0.007 -0.014 28.540 0.436
Lag — 29 -0.020 -0.022 29.207 0.454
Lag — 30 -0.046 -0.044 32.560 0.342
Lag-31 0.020 0.024 33.199 0.360
Lag — 32 0.035 0.032 35.197 0.319
Lag — 33 -0.088 -0.090 47.702 0.047
Lag — 35 -0.024 -0.022 49.161 0.057
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Tablo 11 Devam: GXU50 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.

Lag — 36 0.000 -0.008 49.161 0.071
Lag - 37 0.025 0.019 50.135 0.073
Lag - 38 0.030 0.037 51.588 0.070
Lag — 39 0.059 0.058 57.269 0.030
Lag — 40 0.009 0.003 57.390 0.037
Lag —41 0.051 0.043 61.641 0.020
Lag — 42 0.013 0.009 61.909 0.024
Lag — 43 -0.037 -0.026 64.176 0.020
Lag—44 -0.030 -0.021 65.652 0.019
Lag — 45 -0.037 -0.028 67.943 0.015
Lag — 46 -0.007 0.008 68.021 0.019
Lag — 47 -0.059 -0.046 73.684 0.008
Lag — 48 0.006 0.012 73.734 0.010
Lag —49 -0.031 -0.041 75.267 0.009
Lag — 50 0.036 0.020 77.362 0.008

GXUS50 serisinin degerleri arasindaki otokorelasyon ve kismi otokorelasyon
katsayilar1 50 gecikmeye kadar hesaplanmis ve Tablo 11°de verilmistir. “n” gozlem
sayisi olmak tizere ACF ve PACF degerlerinin %5 anlamlilik diizeyinde (-2V 42V )
araliginda yer almasi serinin duragan oldugunun kanitidir. Bu kapsamda GXUS50 serisi
icin; n = 1592 olmak iizere seriye ait ACF PACF degerlerinin ¢cogunlugu (-0,0501 - +
0,0501) araligindadir. Serinin degerlerinin biiyiik ¢ogunlugunun bu aralikta seyretmesi
bizde serinin duragan oldugu kanisini uyandirmaktadir. Fakat kesin sonuca varabilmek

i¢in seriye birim kok testi uygulanmasi gerekmektedir.
4.3.3. Ulusal 50 Endeksi Getiri Serisinin Birim Kok Testi

GXU50 serisine ait grafiksel ve kolegram yoluyla gergeklestirilen incelemeler
sonucunda serinin duragan oldugu yoniinde giiglii bir kani olusmustur. Fakat
duraganligin kesin olarak belirlenmesi adina seriye birim kok testi uygulanmistir. Bu

kapsamda kurulan hipotezimiz su sekildedir:
Ho: birim kok var; seri duragan degil.

H1: birim kdk yok; seri duragan.



Tablo 12: GXUS50 Serisi Birim Kok Testi

t-istatistigi Prob.
ADF Test Stat.
-38.43597 0.0000
Kritik Deg. %1 -3.434278
Kritik Deg. %5 -2.863162
Kritik Deg. %10 -2.567681
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Tablo 12°de yer alan GXU50 serisi birim kok testi sonuglarinda goriildigii gibi

ADF Test istatistigi degeri -38.43597 olarak hesaplanmistir. ADF test istatistigi %1
anlamlilik diizeyi igin -3.434278, %5 anlamlilik diizeyi igin -2.863162 ve %10

anlamlilik diizeyi i¢in -2.567681 olarak gergeklesmistir. Hesaplanan ADF istatistik

degeri tiim anlamlilik diizeylerinde kritik degerlerden mutlak degerce biiyiik olarak

gerceklesmistir. Boylece GXUSO0 serisi i¢in kurulan hipotezlerden Ho hipotezi red

edilmektedir. Yani seri birim kok icermemekte ve seri duragan olarak kabul

edilmektedir.

4.3.4. Serinin Istatistiksel Tanimlama Testlerinin Yapilmasi

Asagidaki Sekil 6’da Ulusal 50 Endeksi getirilerine ait zaman serisinin

tanimlayici istatistikleri yer almaktadir.

Sekil 6: GXU50 Serisinin Istatiksel Tanimlamasi

500

400 *

300

200

100

Series; GXU50
Sample 11 1592
Observations 1582

Mean 0.000261
Median 0.000737
Maximum 0.121791
Minimum -0.110330
Std. Dev. 0.018955
Skewness -0.160768
Kurtosis 6.694766
Jarque-Bera 906.6629
Probability 0.000000
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GXU50 serisi 0,000261 mean, 0,00737 medyan ve 0,018955 standart sapmaya
sahiptir. Bu sonuglara gore GXU50 serisinin 0,000261 getiri ortalamasina sahiptir.
Basiklik katsayisim1 gosteren Kurtosis katsayist 6.694766 olarak hesaplanmistir.
GXUS5O0 serisinde basiklik katsayist kritik deger olan 3’iin iizerinde gergeklesmistir.
Bu sonuca gore GXUS50 serisi normalden daha dik (sivri) bir seridir. Seriye yonelik
diger bir istatistiki tanimlama ise serinin c¢arpiklik katsayisinin yorumlanmasidir.
Serinin c¢arpikligini gosteren Skewness katsayisinin 0’dan kii¢iik olmasi serinin sola
carpik oldugunu 0’dan biiyiik olmasi saga ¢arpik oldugunu gostermektedir. GXUS50
serisinde Skewness katsayis1 -0,160768 olarak belirlenmistir. Bu da bize serinin sag
kuyrugunun saha uzun oldugunu ve serinin sola ¢arpik oldugunu gosterir. Serinin
istatistiki tanimlamasina yonelik yorumlanacak olan katsay1 Jarque-Bera istatistigidir.
Hesaplanan Jarque-Bera istatistigi degeri normal dagilima ait olan x2(2)=5.99
degerinden biiyiikse Ho hipotezi reddedilir. Yani getiri serisi normal dagilmamaktadir.
GXU50 serisinde Jarque-Bera degeri 906.6629 olarak hesaplanmis ve bu deger

5,99’dan biiyiik oldugu icin seri normal dagilmamaktadir.
4.3.5. Uygun ARMA Modelinin Secilmesi

GXUSO0 serisinin 6zelliklerini incelemek amaciyla gergeklestirilen analizler
neticesinde serinin duragan, dik (sivri), sola ¢arpik ve normal dagilima sahip olmayan

bir seri olduguna ulasilmistir.

Serinin temel 6zellikleri belirlendikten sonra ARCH ailesi modellerini seri
izerine uygulamak icin seride ARCH etkisinin varliginin test edilmesi gerekmektedir.
Bunun igin ise 6ncelikli olarak ARCH-LM testinin gergeklestirilmelidir. Bu testin ilk
adim1 ortalama denkleminin belirlenmesidir. En uygun ARMA modelinin se¢ciminde

ise modeller arasinda SC bilgi kriterleri en kiiciik olanin se¢imi yapilmistir.

Tablo 13: GXUS50 Serisinin ARMA(p,q) Modelleri Schwarz Degerleri

SCHWARZ BAYESYAN KRIiTERIi (SC)

p/q
0 1 2 3 4 5 6 7 8 9 10

0 |-5089 |-5085|-5081 |-5.077 |-5.072 |-5.068 | -5.065 | -5.062 |-5.058 | -5.053 | -5.051
1 |-5.086 | -5.081 | -5.077 | -5.072 |-5.068 |-5.063 | -5.062 | -5.057 |-5.053 |-5.053 | -5.05
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Tablo 13 Devam: GXUS50 Serisinin ARMA(p,q) Modelleri Schwarz Degerleri

SCHWARZ BAYESYAN KRIiTERI (SC)
2 -5.081 | -5.076 | -5.075 |-5.073 [-5.070 |-5.066 | -5.061 |-5.057 |-5.054 |-5.049 | -5.045
3 -5.075 | -5.073 | -5.075 | -5.070 |-5.067 |-5.062 | -5.058 | -5.053 |-5.049 |-5.047 | -5.044
4 -5.079 |-5.074 | -5.070 |-5.068 |-5.081 |-5.067 | -5.058 | -5.054 |-5.058 |-5.053 | -5.048
5 -5.073 | -5.069 | 5.073 | -5.073 |-5.066 |-5.062 | -5.056 |-5.052 |-5.052 |-5.049 | -5.044
6 -5.071 | -5.067 | -5.066 |-5.062 |-5.061 |-5.055 | -5.062 |-5.052 |-5.045 |-5.054 | -5.045
7 -5.067 |-5.063 | -5.060 |-5.058 |-5.053 |-5.061 | -5.058 |-5.058 |-5.040 |-5.045 | -5.035
8 -5.062 |-5.058 | -5.058 | -5.054 |-5.055 |-5.051 | -5.044 |-5.040 |-5.060 |-5.042 | -5.031
9 -5.058 |-5.057 | -5.053 | -5.048 |-5.049 |-5.046 | -5.047 |-5.037 |-5.033 |-5.043 | -5.034
10 -5.056 |-5.052 | -5.048 | -5.048 |-5.048 |-5.043 | -5.041 | -5.038 |-5.029 |-5.052 | -5.033

Elde edilen AIC ve SC testlerinin sonuglarina gore p=0,1,2,3,4,5,6,7,8,9,10 ve

q=0,1,2,3,4,5,6,7,8,9,10 degerlerinin tiim kombinasyonlar1 ile olusturulan modeller

arasinda minimum SIC kriterine gore AR (0) MA (0) yani ARMA (0,0) modeli -5,089

ile en kiigiik degeri almigtir. GXUS5O0 serisinin volatilite hesaplamalarinda ARMA (0,0)

modeli kullanilacaktir.

4.3.6. Hatalarin Sabit Varyanshligimin incelenmesi (ARCH LM Testi)

Uygun ARMA modelinin belirlenmesinden sonra modelin hata teriminin

standart varyans varsayimina uygunlugu ARCH LM Testi ile test edilecektir. ARCH

ailesi modelleri ile volatilite hesaplayabilmek igin seride ARCH etkisi olmalidir.

GXU50 serisinin ortalama denkleminden elde edilen hata terimlerinin farkli

gecikmeler kullanilarak hesaplanan ARCH-LM testi sonuglar1 Tablo 14’de verilmistir.

Tablo 14: GXU50 Serisinin ARMA (0,0) i¢in ARCH —LM Testi Sonuglar1

GXU50
ARCH-LM
Testi F Istatistigi Olasihk Obs*R- X? Istatistigi Olasihk
squared
LM (k=1) 16.08487 0.0001 15.94284 3.84146 0.0001
LM (k=5) 26.63593 0.0000 123.2407 11.07050 0.0000
LM (k=10) 22.58272 0.0000 198.6764 18.30704 0.0000
LM (k=20) 14.52548 0.0000 247.7607 31.41043 0.0000
LM (k=30) 10.12771 0.0000 258.4054 43.77297 0.0000
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Tablo 14’de gorildiigii iizere GXUSO0 serisinde 1,2,5,10,20 ve 30 gecikme igin
| X2 Istatistigi| < |Obs * R?| esitligi saglanmustir. Yani ARCH-LM testi sonuglarina
gore seride ARCH etkisinin olmadigini 6ne siiren Ho hipotezi reddedilmistir. GXUS0
serisinde ARCH etkisinin varlig1 ispatlanmistir. Bagka bir ifadeyle modelin hata terimi
varyans1 gecikmeli degerler i¢in zaman boyunca sabit degildir, modelde degisen

varyans sorunu s6z konusu olmaktadir.
4.3.7. Volatilite Modellerinin Tahmin Edilmesi

Bu asamada istatistiksel 6zellikleri belirlenen, duraganlastirilan, uygun ARMA
(p,q) modelleri bulunarak ortalama denklemi olusturulan ve ARCH etkisinin varligi
kabul edilen seriler i¢in en uygun volatilite modelinin tahmini gergeklestirilecektir.
GXU50 serisinin volatilitesinin belirlenmesi i¢in ARCH (p), GARCH (p,q), EGARCH
(p,q) ve TGARCH (p,q) modellerinden faydalanilmistir. Bu kapsamda literatiirde en
cok kullanilan p=1,2,3 q=1,2,3 gecikme degerleri tercih edilmistir. Buna gore

modellere iliskin sonuglar Tablo 15°de verilmistir.
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Tablo 15: GXU50 Serisi ARMA (0,0) i¢in Tahmin Modelleri Testi Sonuglari

ARCH | ARCH | ARCH | GARCH| GARCH | GARCH| GARCH | GARCH
p=1 p=2 p=3 p=1,0=1 | p=1,0=2 | p=1,0=3 | p=2,0=1 | p=2,=2
al 0.000302 |0.000224 |0.000166 |8.76E-06 |7.94E-06 |7.24E-06 |1.04E-05 |1.69E-05
al 0.166601 |0.148552 |0.102145 |0.113851 |0.098023 |0.088323 [0.089820 |0.102484
a2 0.253902 |0.215082 0.036233 |0.113579
a3 0.263034
B1 0.865942 |1.065368 |1.675342 (0.849422 [-0.111646
B2 -0.181968 |-1.548720 0.855316
B3 0.766413
v1
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.338 0.269 0.063 0.067 0.055 0.093 0.052 0.063
Lag-5 0.846 0.761 0.380 0.201 0.183 0.296 0.180 0.194
Lag - 10 0.125 0.368 0.282 0.298 0.287 0.384 0.284 0.274
Lag - 25 0.346 0.741 0.735 0.563 0.558 0.737 0.558 0.532
Lag - 50 0.022 0.144 0.218 0.390 0.370 0.476 0.365 0.367
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.507 0.419 0.570 0.994 0.717 0.683 0.572 0.757
Lag-5 0.000 0.000 0.000 0.452 0.447 0.660 0.434 0.288
Lag - 10 0.000 0.000 0.000 0.523 0.510 0.798 0.497 0.460
Lag - 25 0.000 0.000 0.000 0.655 0.647 0.891 0.637 0.617
Lag - 50 0.000 0.000 0.000 0.636 0.595 0.893 0.581 0.658
ARCH_LM Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.439603 | 0.650842 |0.321806 | 5.50E-05 |0.130832 | 0.166304 |0.318368 | 0.095180
1 3.84)
Prob. Obs ] 0.5073 0.4198 0.5705 [0.9941 |0.7176 |0.6834 [0.5726 |0.7577
.Rsq.
(X2 Tablo |99.96904 |34.24053 |32.63474 | 4.926666 |5.011248 | 3.407501 |5.120227 | 6.478423
5 11.07)
Prob. Obs ] 0.000 0.000 0.000 0.4249 |0.4145 |0.6374 |0.4014 |0.2624
.Rsq.
(X% Tablo | 143.5769 | 74.73114 |72.61345 | 10.05830 |5.011248 | 6.574580 |10.15951 | 10.88940
10 18.30)
Prob. Obs ]0.000 0.000 0.000 0.4354 [0.4145 |0.7649 |0.4266 |0.3662
.Rsq.
(X2 Tablo | 186.3742 | 129.1530 |120.3043 | 19.98522 | 20.01635 | 13.48262 | 20.06405 | 22.18382
o0 | 31.41)
Prob. Obs ]0.000 0.000 0.000 0.4589 |0.4569 |0.8557 |0.4539 |0.3306
.Rsq.
(X% Tablo | 196.3656 |141.5514 |130.0027 | 27.49028 |27.52805 | 20.65907 |27.54436 | 28.63251
30 | 43:77)
Prob. Obs ]0.000 0.000 0.000 0.5974 |0.5954 |0.8982 |0.5946 |0.5370
.Rsq.
TehilU (Dyn) ]0.973547 |0.944746 [0.934041 |0.938777 |0.938909 [0.937922 |0.938800 |0.936091
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Tablo 15 Devam: GXUS50 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

GARCH |GARCH |GARCH |GARCH |EGARCH|EGARCH EGARCH EGARCH
p=2,0=3 |p=3,0=1 |p=3,0=2 (p=3,0=3 |p=1,0=1 |p=1,0=2 |p=1,0=3 |p=2,0-1
al 1.02E-05 |1.10E-05 |1.67E-05 |1.06E-05 |-0.471558 |-0.480864 |-0.356090 |-0.547468
al 0.060047 |0.089851 |0.088967 [0.075465 |0.196204 |0.200629 |0.166076 |0.110848
a2 0.050047 |0.027810 |0.055871 [0.016152 0.105629
a3 0.014053 |0.055761 [0.027365
B1 1.590246 [0.842454 |0.368297 |1.619814 [0.960789 |0.927054 |1.741510 [0.953384
B2 -1.457512 0.392339 |-1.530626 0.033015 |-1.595701
B3 0.730079 0.764334 0.826320
v1 -0.087959 |-0.090797 |-0.062435 |-0.094900
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.046 0.049 0.043 0.047 0.079 0.081 0.121 0.048
Lag-5 0.203 0.168 0.147 0.199 0.257 0.259 0.422 0.191
Lag - 10 0.312 0.277 0.264 0.318 0.350 0.351 0.429 0.295
Lag - 25 0.659 0.550 0.533 0.655 0.618 0.618 0.762 0.585
Lag - 50 0.386 0.355 0.339 0.401 0.405 0.407 0.413 0.359
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.157 0.556 0.515 0.360 0.636 0.581 0.946 0.476
Lag-5 0.697 0.428 0.446 0.831 0.509 0.479 0.818 0.598
Lag - 10 0.854 0.479 0.442 0.922 0.208 0.194 0.593 0.280
Lag - 25 0.941 0.628 0.597 0.935 0.190 0.180 0.698 0.215
Lag - 50 0.875 0.551 0.477 0.889 0.173 0.168 0.579 0.160
ARCH LM Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo |1.994136 |0.345477 |0.423558 |0.837461 (0.223182 |0.304269 |0.004629 |0.507774
1 3.84)
Prob. Obs 0.1579 0.5567 0.5152 0.3601  |0.6366 0.5812 0.9458  |0.4761
.Rsq.
(X2 Tablo |3.543325 |5.204963 [5.125381 |2.448131 |4.680497 [4.903507 |2.238897 |4.085624
5 11.07)
Prob. Obs 0.6168 0.3914 0.4008 0.7843  |0.4561 0.4278 0.8152  |0.5372
.Rsq.
(X% Tablo [6.354115 |10.35581 |10.75224 |5.105711 [14.58399 |14.86541 (8.483398 |13.27341
10 18.30)
Prob. Obs 0.7847 0.4099 0.3771 0.8840  |0.1480  |0.1370 0.5817  |0.2088
.Rsq.
(X2 Tablo |12.78094 |20.34863 [21.11471 |11.79457 |32.88707 [33.27873 |17.19263 |31.28335
o0 | 31.41)
Prob. Obs 0.8866 0.4363 0.3904  |0.9230  |0.0347 0.0314 0.6404  |0.0516
.Rsq.
(X% Tablo [19.93978 |27.86441 |28.47445 |19.45009 (39.50923 [39.87949 |(23.29237 |38.08984
30 | 43:77)
Prob. Obs 0.9181 0.5776 0.5453 0.9301  |0.1147 0.1072 0.8031  |0.1475
.Rsq.
TehilU (Dyn) ]0.937189 |0.939176 [0.940293 |0.937990 |0.958035 [0.958125 |0.953322 |0.958898
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Tablo 15 Devam: GXUS50 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

EGARCH |[EGARCH|EGARCH EGARCH|EGARCH TGARCH| TGARCH|TGARCH
p=2,0=2 |p=2,0=3 |p=3,0=1 |p=3,0=2 |p=3,=3 |p=1,0=1 |p=10=2 |p=1,0=3
al -0.802148 |-0.788806 |-0.543912 |-0.864175|-0.975010 |9.98E-06 |1.00E-05 |8.21E-06
al 0.133902 |0.129580 |0.110265 [0.091537 |0.088380 |0.042459 |0.042623 |0.038247
a2 0.203201 |0.200074 |0.112985 |0.195681 |0.196980
a3 -0.008255|0.071536 |0.132624
B1 0.240150 |0.260397 |0.953683 |0.244249 |0.193026 |0.868033 [0.857693 |1.635319
B2 0.693625 |0.708818 0.683949 |0.508458 0.009459 |-1.397690
B3 -0.034517 0.218753 0.652899
v1 -0.158843 |-0.154784 |-0.094964 |-0.160413 |-0.177468 |0.122911 |0.123988 |0.093841
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.062 0.060 0.049 0.044 0.040 0.054 0.055 0.064
Lag-5 0.195 0.192 0.196 0.148 0.132 0.170 0.170 0.218
Lag - 10 0.296 0.293 0.299 0.257 0.245 0.272 0.272 0.309
Lag - 25 0.591 0.590 0.589 0.548 0.533 0.504 0.504 0.572
Lag - 50 0.421 0.416 0.363 0.376 0.382 0.369 0.370 0.397
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.964 0.896 0.474 0.476 0.488 0.461 0.450 0.587
Lag-5 0.757 0.748 0.639 0.631 0.677 0.644 0.640 0.986
Lag - 10 0.375 0.373 0.298 0.284 0.322 0.477 0.473 0.860
Lag - 25 0.244 0.248 0.222 0.191 0.177 0.507 0.504 0.788
Lag - 50 0.198 0.197 0.168 0.144 0.132 0.375 0.376 0.518
ARCH LM Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.002034 | 0.017053 | 0.511628| 0.506030| 0.480128| 0.543015| 0.568925| 0.294183
1 3.84)
Prob. Obs | 0.9640 0.8961 0.4744 | 0.4769 | 0.4884 | 0.4612 0.4507 | 0.5876
.Rsq.
(X2 Tablo | 2.955164 | 3.038789 | 3.792793| 3.886104| 3.526928 | 3.525174| 3.553040| 0.485164
5 11.07)
Prob. Obs | 0.7069 0.6940 0.5796 0.5659 | 0.6193 0.6196 0.6154 | 0.9927
.Rsq.
(X% Tablo | 11.93442 | 11.99470 | 12.97509| 13.28996 | 12.48208| 10.23896 | 10.27889 | 5.307636
10 18.30)
Prob. Obs | 0.2895 0.2854 0.2251 0.2079 | 0.2541 0.4198 0.4164 | 0.8697
.Rsq.
(X2 Tablo | 30.42486 | 30.44234 | 30.91781| 31.99497| 31.36500 | 24.74526| 24.79583| 17.90311
o0 | 31.41)
Prob. Obs | 0.0633 0.0630 0.0563 0.0434 | 0.0506 0.2114 0.2094 | 0.5938
.Rsq.
(X% Tablo | 36.89790 | 36.92453 | 37.70216| 38.10509 | 37.48322| 32.27620 | 32.32108| 26.12274
30 | 43:77)
Prob. Obs | 0.1801 0.1794 0.1575 0.1471 | 0.1635 | 0.3548 0.3527 | 0.6689
.Rsq.
TehilU (Dyn) ]0.955736 |0.955830 [0.958734 |0.956289 |0.955945 [0.960981 |0.961000 |0.960358




Tablo 15 Devam:
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GXU50 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

TGARCH | TGARCH | TGARCH | TGARCH | TGARCH | TGARCH
p=2,0=1 p=2,0=2 p=2,0=3 p=3,0=1 p=3,0=2 p=3,0=3
a0 1.21E-05 1.54E-05 1.57E-05 1.22E-05 1.59E-05 1.74E-05
al -0.018281 -0.021309 -0.021768 | -0.018392 | -0.028272 | -0.032169
02 0.070787 0.091624 0.093859 0.069412 0.087642 0.094277
a3 0.002081 0.021756 0.036321
B1 0.842378 0.133861 0.087567 0.841591 0.136670 -0.005789
B2 0.646985 0.640796 0.633253 0.596168
B3 0.045694 0.148317
v1 0.143953 0.211432 0.219588 0.144113 0.209689 0.230342
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.023 0.035 0.037 0.022 0.027 0.029
Lag-5 0.091 0.110 0.112 0.090 0.089 0.085
Lag-10 0.197 0.209 0.210 0.196 0.191 0.187
Lag - 25 0.433 0.455 0.454 0.431 0.431 0.422
Lag - 50 0.333 0.415 0.421 0.331 0.395 0.406
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.508 0.948 0.888 0.506 0.863 0.955
Lag-5 0.691 0.844 0.842 0.681 0.864 0.893
Lag-10 0.596 0.690 0.680 0.589 0.685 0.690
Lag - 25 0.535 0.611 0.605 0.530 0.593 0.596
Lag - 50 0.325 0.457 0.463 0.320 0.420 0.431
*P_ *P_ xR *R_ *R. *R-
ARCH_LM gﬁ]tl).lsal’l:\;d qusa by gﬁ]tl).lsal’l:\;d s%?;rzd s%?;rzd ?qisarid
(X% Tablo ]0.437459 0.004271 0.019845 0.440617 0.029695 0.003212
1 3.84)
Prob. Obs . R |0.5084 0.9479 0.8880 0.5068 0.8632 0.9548
sq.
(X2 Tablo ]3.309555 2.147292 2.144518 3.379406 2.060836 1.810436
5 11.07)
Prob. Obs. R ]0.6524 0.8284 0.8288 0.6417 0.8407 0.8747
sQ.
(X% Tablo [8.900017 7.872688 7.958060 8.969925 7.966942 7.890591
10 18.30)
Prob. Obs. R ]0.5416 0.6413 0.6329 0.5350 0.6321 0.6395
sq.
(X2 Tablo ]23.33367 21.92140 21.99511 23.42867 22.14218 21.82530
20 31.41)
Prob. Obs. R ]0.2727 0.3448 0.3408 0.2682 0.3328 0.3501
sq.
(X% Tablo [31.22051 29.28953 29.28493 31.34745 29.46728 28.91174
30 43.77)
Prob. Obs . R ]0.4046 0.5024 0.5027 0.3985 0.4932 0.5222
sq.
TehilU (Dyn) 0.961452 0.957770 0.957517 | 0.961505 0.957702 0.956777
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Tablo 15°de tahmin sonuglar1 verilen ARCH, GARCH, EGARCH ve
TGARCH modellerinden hangisinin GXU50 serisinin volatilitesini en iyi sekilde
analiz ettigini belirleyebilmek i¢in modellere yonelik tanimlayict istatistikler
uygulanmistir. Yapilan tanimlayici istatistikler neticesinde GARCH (1,2), GARCH
(1,3), GARCH (2,2), GARCH (2,3), GARCH (3,3), TGARCH (1,3), TGARCH (2,1),
TGARCH (2,2), TGARCH (2,3), TGARCH (3,1), TGARCH (3,2), TGARCH (3,3)
modellerinde, modelin biitiin parametrelerin negatif olmama (a, >0,1=1,2,....p a; >
0,j=12,..... , q Bj = 0) kosulunun saglanmadigi gézlemlenmektedir. Bu nedenle

yukarida siralanan modeller volatilite hesaplamalar1 disinda tutulmustur.

Modellerin  uygunlugunun sinandigi bir bagka esitlik ise model
parametrelerinin toplaminin 1’den kii¢ilk olmasi kosuludur. Aksi durumunda
volatilitenin tahmin edilebilirligi miimkiin degildir (Kayalidere, 2013: 47). Bu
cercevede GKURY ARMA (1,0) modeli i¢in hesaplanan ve Tablo 15°de verilen tiim
modellerin parametreleri incelendiginde parametreleri pozitif ve uygun olan
modellerden TGARCH (1,1) ve TGARCH (1,2) modelleri hari¢ diger tiim modellerin
parametrelerinin toplami 1’den kii¢iik olarak belirlenmistir. Bu nedenle TGARCH
(1,1) ve TGARCH (1,2) modelleri volatilite hesaplamalar1 disinda tutulmustur.
EGARCH modelleri ise logaritmik olarak hesaplandigindan bu kuralin disinda

tutulmustur.

Modellerinin  uygunlugunu sinamak adina GXUS50 serisine yonelik
gerceklestirilen tanimlayici istatistiklerden bir digeri en uygun model siirecinden elde
edilen artiklarin kolegraminin incelenerek artiklarda otokorelasyon olup olmadiginin
belirlenmesidir. Istenilen sonug artiklarin saf hata terimine sahip olmasi, yani
artiklarda otokorelasyona rastlanmamasidir. Bu kapsamda GXU50 ARMA (0,0) serisi
icin olusturulan modellerin hata terimleri hesaplanarak Tablo 15°de verilmistir.
Hesaplanan modellerden ARCH (1) modelinin hate teriminin 50. gecikmesi hari¢ %5
anlamlilik seviyesinin tizerinde oldugunu (prob. > 0,05) belirlenmistir. Bdylece

artiklarda otokorelasyon olmadigini 6ne siiren Ho hipotezi kabul edilmistir.

Serilerin en uygun modelini belirleme siirecinde ¢alisma kapsaminda ele alinan
modellerin artiklarinin karelerinin kolegrammin da 50 gecikmeye kadar testi

gerceklestirilmistir ve Tablo 15°de verilmistir. Yapilan analizler neticesinde ARCH
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(1), ARCH (2), ARCH (3) modellerinde hesaplanan hata terimlerinin karelerinin 1.
gecikmeleri hari¢ %5 (prob. < 0,05) anlamlilik seviyesinin altindadir. Bu modeller i¢in
seride otokorelasyon olmadigini one siiren Ho hipotezi reddedilmektedir. Serideki
ototokorelasyon sorununu ARCH (1), ARCH (2), ARCH (3) modelleri

gideremediginden 6tiirii bu modeller volatilite hesaplamalar1 disinda tutulmustur.

En uygun modeli belirlemede ele alinan modellere uygulanan son tanimlayici
istatistik ise ARCH — LM testidir. Analizler ¢ercevesinde olusturulan modellerin
artiklarina iliskin ARCH — LM testi yapilmistir ve 1,5,10,20 ve 30 gecikme i¢in
sonuglari Tablo 15’de verilmistir. Elde edilen sonuglara gére 1,5,10,20 ve 30 gecikme
igin | 2 Istatistigi| > |Obs*R"2 | esitligi kurulan modellerde stnanmistir. Bu gergevede
ARCH (1), ARCH (2), ARCH (3) modellerinde modellerinde 1. gecikme harig | 2
Istatistigi] > |Obs*R"2 | esitligi saglanamamistir ve Ho hipotezi reddedilmistir.
Serideki ARCH etkisini ARCH (1), ARCH (2), ARCH (3) modelleri
gideremediginden otokorelasyon sorununu da iceren bu modeller volatilite

hesaplamalar1 disinda tutulmustur.

GXUS50 serisine kosullu varyansi, hata terimleri karelerinin gecikmeli degerleri
ile agiklayan ARCH modeli, kosullu varyansin, hata terimleri karelerinin gecikmeli
degerlerinin yansira kosullu varyansin da gegmis dénem degerleri ile dogrusal olarak
aciklayan GARCH modeli, finansal serilerdeki hata varyanslar1 arasindaki asimetriyi
aciklayan EGARCH modeli ve EGARCH modelinde de oldugu gibi hata varyanslari
arasindaki asimetriyi agiklayan ve ayn1 zamanda kaldirag etkisini (leverage effect) de
belirlemek amaciyla ortaya atilmis bir model olan TGARCH modelleri uygulanmustir.
Uygulanan modellerin uygunlugunu smadigimizda volatilite hesaplamalarinda
kullanilmak tizere uygun bulunan modeller GARCH (1,1), GARCH (2,1), GARCH
(3,1), GARCH (3,2), EGARCH (1,1), EGARCH (1,2), EGARCH (1,3), EGARCH
(2,1), EGARCH (2,2), EGARCH (2,3), EGARCH (3,1), EGARCH (3,2), EGARCH

(3,3) modelleri olarak belirlenmistir.

Tanimlayic istatistikler neticesinde birden fazla modelin uygun model ¢ikmasi
sonucu aralarindan hangisinin en uygun model oldugunu belirlemek i¢in modeller
arast karsilastirma yaparken literatiirde kabul goérmiis modellerin  Sngorii

performansini test eden Theil Esitsizlik Katsayis1 (Theil Inequality Coefficient-TIC)
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performans kriterinden yararlanilacaktir. Bir modelin 6ngoriisiiniin basarili olabilmesi
icin, TIC istatistiginin sifira yakin olmasi gerekmektedir. Bu ¢ercevede volatilite
hesaplama modellerinden en diisiik TIC degerine sahip olan model ¢alisma
kapsaminda volatilite hesaplamalarindan kullanilacaktir. TIC degerleri hesaplanarak
Tablo 15°de verilen modellerden en diisikk TIC degeri “0.938777” ile GARCH (1,1)
modeline aittir. Bu sebeple GXUS50 serisinin volatilite hesaplamalarindan GARCH

(1,1) modelinin parametreleri kullanilacaktir.
4.3.8. En Uygun Modelin Istatistiki Analizlerinin Yapilmas
o  Geg¢mis Donem Degiskenlerinin Simdiki Degiskenlige Etkisi

Yapilan analizler neticesine GXUS0 serisinin volatilitesinin belirlemede en
uygun model olarak GARCH (1,1) modeli belirlenmistir. Modelde a katsayist ARCH
etkisinin,  katsayis1 ise GARCH etkisinin gostergesidir. Regresyon parametrelerinin
toplami olan (o + ), gegmis donem degiskenlerinin degisimlerinin simdiki degiskenlik

seviyesine (volatilite) etkisini ifade eder.
GARCH (1,1) modelinde (o + ) toplami agagida verilmistir.
al B1
0.113851 + 0.865942 = 0.979793

Bu sonuca gore a ve B katsayilarinin toplamlarinin 1’den kiiglik olmasi bize
duraganlik kosulunun saglandigini ve volatilitenin tahmin edilebilir yapida oldugunu
ifade eder. Aym zamanda bu rakamin 1’e yakin olmasi bize BIST Ulusal 50
Endeksinde meydana gelen bir volatilite yarilanma siiresinin uzun oldugunu belirtir.
Modelde yer alan katsayilar1 yorumlamak gerekirse; cari donem volatilite lizerindeki
degiskenligin yaklasik %]11’inin gecmis donem soklarindan veya beklenmeyen
getirilerden, yaklasik %86’sinin da onceki donem kosullu varyanstan kaynaklandig:

ifade edilebilir.
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e  Sok Etkisinin Kalicitligin Belirlenmesi

GXUS50 serisinde olas1 bir sokun kaliciligini belirlemek amaciyla (3.6) ve

(3.7)’da yer alan esitliklerden yararlanacagiz. Bu esitliklere gore GXUS5O0 serisinde;
1-0.113851 - 0.865942 = 0.020207 < 1

c¢ikan sonuca gore piyasadaki olasi bir sok gegici niteliktedir. Fakat ¢ikan sonucun ¢ok

kiiglik bir deger almasi volatilite yarilanma siiresinin uzun olacagina bir isarettir.
e Jolatilite Yarilanma Stirelerinin Belirlenmesi

Gxu50 serisinde meydana gelen ve (3.8)’de yer alan formiil yardimiyla
hesaplanan volatilitenin yarilanma siiresi 34 giin olarak belirlenmistir. Bu sonug bize
BIST Ulusal 50 Endeksinin hesaplandig1 piyasada bir sok olmas1 halinde piyasanin
ancak 34 giin sonra eski haline donebildigini ifade etmektedir. (o + B) sonucunun 1’e
cok yakin bir deger olmasi piyasadaki bir sokun kaliciliginin uzun oldugunu gosteren
bir sonugtur ve burada elde edilen volatilite yarilanma siiresi sonucu ile 6rtiismektedir.

In(0,5) —0,693147

In(0.979793) 0020413 ~ 5>

4.3.9. Endeks Volatilitelerinin Hesaplanmasi ve Karsilastirilmasi

GXUS50 serisi i¢in en uygun model olarak belirlenen GARCH (1,1)

parametreleri ile (3.9)’daki formiile gore endeksin volatilitesi asagida hesaplanmustir.

0.00000876

1- 0113851 - 0865942 0.0004335131

Bu esitlik bize ayn1 zamanda giinliik bazda uzun dénem ortalama varyansi ifade
etmemektedir. Cikan sonucun karekdkiiniin alinmasi suretiyle de (3.10)’daki formdil

ile giinliik bazda volatiliteyi hesaplarsak;

v/0.0004335131 = 0.0208

sonucuna ulagilir. Bu sonuca gére GXUS50 serisinde giinliik bazda volatilite % 2.08

seviyesindedir.
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4.4. BIST ULUSAL 30 ENDEKSI (XU30) VOLATILITE ANALIZi

XU30 endeksine iliskin ilgili donemde borsanin islem gordiigii her giine ait 2.
seans kapanis fiyatlar1 kullanilarak denklem (3.1) yardimiyla endeksin getiri serisi
(GXU30) olusturulmustur. Bdylelikle zaman serisi duraganlik sorunundan
arindirilmigtir. Formiil (3.1)’e gore olusturulan zaman serideki gozlem sayist

1.592°dir.

Olusturulan getiri serisi Eviews 8 paket programina girildiginde seri ile ilgili

ulagilan sonuglar ve yorumlari asagida sunulmaktadir:
4.4.1. Ulusal 30 Endeksi Getiri Serisi Cizgi Grafigi

Asagidaki Sekil 7°de analize dahil edilen Ulusal 30 Endeksi getirilerine ait

zaman serileri getiri grafigi yer almaktadir.

Sekil 7: GXU30 Endeksi Getiri Serisi Grafigi

GXU30
.15

.10

-.10

o 280 s00 750 1000 1250 1500
Yukaridaki sekilde yatay eksende yer alan degerler gozlem sayisim
gostermektedir. Buna goére 1 — 500 arasi1 veriler 26.08.2007 — 28.08.2009 tarihleri
arasindaki, 501 — 1000 aras1 veriler 27.08.2009 — 19.08.2011 tarihleri arasindaki,
1000-1592 arasi veriler ise 22.08.2011 — 31.12.2013 tarihleri arasindaki verileri

gostermektedir. Dikey eksende yer alan degerler ise ilgili gézlem giiniine ait olan getiri
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3

serisi degerini gostermektedir. Ele alinan seride volatilite kiimelenmesi “volatility
clustering” gozlemlenmektedir. Yani, logaritmik yontemle hesaplanan getirilerde
meydana gelen bliyiik degisimleri biiytlik, kiiclik degisimleri ise kiiclik hareketler
izlemektedir. Seride genel dagilim sifir ortalama etrafinda seyretmesi ise bize serinin

duragan oldugu kanisini uyandirmaktadir.
4.4.2. Ulusal 30 Endeksi Getiri Serisi Kolegrami

Asagidaki Tablo 16’da Ulusal 30 Endeksine ait zaman serisi duraganliginin

sinandig1 otokorelasyon ve kismi otokorelasyonu testi sonuglar1 yer almaktadir.

Tablo 16: GXU30 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.
Lag—1 0.028 0.028 1.2776 0.258
Lag-2 0.016 0.015 1.6779 0.432
Lag -3 -0.006 -0.006 1.7276 0.631
Lag-4 -0.010 -0.010 1.8907 0.756
Lag-5 0.008 0.008 1.9839 0.851
Lag—6 -0.057 -0.057 7.1901 0.304
Lag-7 -0.041 -0.039 9.9106 0.194
Lag -8 -0.014 -0.010 10.225 0.250
Lag-9 0.015 0.016 10.581 0.306
Lag—10 0.058 0.056 15.988 0.100
Lag—11 0.014 0.011 16.297 0.130
Lag-12 0.011 0.006 16.476 0.170
Lag—13 0.044 0.040 19.588 0.106
Lag-14 0.032 0.028 21.268 0.095
Lag—15 -0.018 -0.021 21.759 0.114
Lag—16 -0.017 -0.010 22.235 0.136
Lag—17 0.006 0.014 22.285 0.174
Lag-18 0.034 0.037 24.133 0.151
Lag-19 0.034 0.036 26.030 0.129
Lag—20 -0.028 -0.028 27.290 0.127
Lag—-21 -0.025 -0.025 28.274 0.133
Lag —22 0.005 0.003 28.312 0.166
Lag - 23 0.005 -0.001 28.349 0.203
Lag-24 -0.003 -0.005 28.363 0.245
Lag—25 0.006 0.014 28.420 0.289
Lag — 26 -0.006 -0.006 28.479 0.335
Lag - 27 0.011 0.004 28.687 0.376
Lag - 28 -0.006 -0.013 28.754 0.425
Lag - 29 -0.020 -0.022 29.388 0.445
Lag—30 -0.047 -0.045 32.954 0.325
Lag-31 0.021 0.024 33.672 0.339
Lag —32 0.037 0.034 35.907 0.290
Lag - 33 -0.088 -0.090 48.486 0.040
Lag-34 -0.020 -0.013 49.166 0.045
Lag—35 -0.028 -0.026 50.444 0.044
Lag —36 -0.005 -0.014 50.477 0.055
Lag—37 0.022 0.017 51.242 0.060
Lag —38 0.034 0.042 53.119 0.053
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Tablo 16 Devam: GXU30 Serisi Kolegrami

Cor. Sta. AC PAC Q - Stat Prob.
Lag -39 0.055 0.055 58.050 0.025
Lag — 40 0.005 0.001 58.091 0.032
Lag—41 0.048 0.038 61.775 0.020
Lag — 42 0.016 0.011 62.178 0.023
Lag — 43 -0.038 -0.027 64.551 0.018
Lag — 44 -0.033 -0.024 66.332 0.016
Lag — 46 -0.005 0.010 68.972 0.016
Lag — 47 -0.058 -0.044 74.438 0.007
Lag — 48 0.005 0.010 74.471 0.008
Lag —49 -0.033 -0.043 76.261 0.008
Lag — 50 0.034 0.019 78.203 0.007

GXU30 serisinin degerleri arasindaki otokorelasyon ve kismi otokorelasyon
katsayilar1 50 gecikmeye kadar hesaplanmis ve Tablo 16’da verilmistir. “n” gozlem
sayisi olmak tizere ACF ve PACF degerlerinin %5 anlamlilik diizeyinde (-2V ,+2V )
araliginda yer almasi serinin duragan oldugunun kanitidir. Bu kapsamda GXU30 serisi
icin; n = 1592 olmak iizere seriye ait ACF PACF degerlerinin ¢cogunlugu (-0,0501 - +
0,0501) araligindadir. Serinin degerlerinin biiyiik ¢ogunlugunun bu aralikta seyretmesi
bizde serinin duragan oldugu kanisini uyandirmaktadir. Fakat kesin sonuca varabilmek

icin seriye birim kok testi uygulanmasi gerekmektedir.
4.4.3. Ulusal 30 Endeksi Getiri Serisinin Birim Kok Testi

GXU30 serisine ait grafiksel ve kolegram yoluyla gerceklestirilen incelemeler
sonucunda serinin duragan oldugu yoniinde giiglii bir kani olusmustur. Fakat
duraganligin kesin olarak belirlenmesi adina seriye birim kok testi uygulanmistir. Bu

kapsamda kurulan hipotezimiz su sekildedir:
Ho: birim kok var; seri duragan degil.

Ho: birim kok yok; seri duragan.



Tablo 17: GXU30 Serisi Birim Kok Testi

t-istatistigi Prob.
ADF Test Stat.
-38.62514 0.0000
Kritik Deg. %1 -3.434278
Kritik Deg. %5 -2.863162
Kritik Deg. %10 -2.567681
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Tablo 17°de yer alan GXU30 serisi birim kok testi sonug¢larinda goriildigii gibi

ADF Test istatistigi degeri -38.62514 olarak hesaplanmigtir. ADF test istatistigi %1
anlamlilik diizeyi igin -3.434278, %5 anlamlilik diizeyi i¢in -2.863162 ve %10

anlamlilik diizeyi i¢in -2.567681 olarak gergeklesmistir. Hesaplanan ADF istatistik

degeri tiim anlamlilik diizeylerinde kritik degerlerden mutlak degerce biiyiik olarak

gerceklesmistir. Boylece GXU30 serisi i¢in kurulan hipotezlerden Ho hipotezi

reddedilmektedir. Yani seri birim kok icermemekte ve seri duragan olarak kabul

edilmektedir.

4.4.4. Serinin Istatistiksel Tamimlama Testlerinin Yapilmasi

Asagidaki Sekil 8’de Ulusal 30 Endeksi getirilerine ait zaman serisinin

tanimlayici istatistikleri yer almaktadir.

400

Sekil 8: GXU30 Serisinin Istaiksel Tanimlamasi

300

200

100 —

0.00

Series: GXU30
Sample 11 1592
Observations 1582

Mean 0.000261
Median 0.000729
Maximum 0.127255
Minimum -0.109019
Std. Dev. 0.019853
Skewness -0.093664
Kurtosis 6.562415
Jarque-Bera  838.8485
Probability 0.000000
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GXU30 serisi 0,000261 mean, 0,00729 medyan ve 0,019853 standart sapmaya
sahiptir. Bu sonuglara gore GXU30 serisinin 0,000261 getiri ortalamasina sahiptir.
Basiklik katsayisinm1 gosteren Kurtosis katsayist 6.562415 olarak hesaplanmistir.
GXU30 serisinde basiklik katsayist kritik deger olan 3’iin iizerinde gerceklesmistir.
Bu sonuca gore GXU30 serisi normalden daha dik (sivri) bir seridir. Seriye yonelik
diger bir istatistiki tanimlama ise serinin c¢arpiklik katsayisinin yorumlanmasidir.
Serinin c¢arpikligini gosteren Skewness katsayisinin 0’dan kii¢iik olmasi serinin sola
carpik oldugunu 0’dan biiyiik olmasi saga ¢arpik oldugunu gostermektedir. GXU30
serisinde Skewness katsayis1 -0,093664 olarak belirlenmistir. Bu da bize serinin sag
kuyrugunun saha uzun oldugunu ve serinin sola ¢arpik oldugunu gosterir. Serinin
istatistiki tanimlamasina yonelik yorumlanacak olan katsay1 Jarque-Bera istatistigidir.
Hesaplanan Jarque-Bera istatistigi degeri normal dagilima ait olan yx2(2)=5.99
degerinden biiyiikse Ho hipotezi reddedilir. Yani getiri serisi normal dagilmamaktadir.
GXU30 serisinde Jarque-Bera degeri 838.8485 olarak hesaplanmis ve bu deger

5,99’dan biiyiik oldugu icin seri normal dagilmamaktadir.

4.4.5. Uygun ARMA Modelinin Secilmesi

GXU30 serisinin 6zelliklerini incelemek amaciyla gergeklestirilen analizler
neticesinde serinin duragan, dik (sivri), sola ¢arpik ve normal dagilima sahip olmayan

bir seri olduguna ulasilmistir.

Serinin temel 6zellikleri belirlendikten sonra ARCH ailesi modellerini seri
izerine uygulamak icin seride ARCH etkisinin varliginin test edilmesi gerekmektedir.
Bunun igin ise 6ncelikli olarak ARCH-LM testinin gergeklestirilmelidir. Bu testin ilk
adim1 ortalama denkleminin belirlenmesidir. En uygun ARMA modelinin se¢ciminde

ise modeller arasinda SIC bilgi kriterleri en kiigiik olanin se¢imi yapilmustir.

Tablo 18: GXU30 Serisinin ARMA(p,q) Modelleri Schwarz Degerleri

SCHWARZ BAYESYAN KRITERI (SIC)

p/q 0 1 2 3 4 5 6 7 8 9 10

-4.996 | -4.992 | -4.988 | -4.983 |-4.979 |-4.974 | -4.973 | -4.969 |-4.965 | -4.960 | -4.959
-4,993 | -4.989 | -4.984 | -4.979 |-4.975 | -4.970 | -4.969 | -4.965 |-4.961 | -4.960 | -4.957
-4.988 | -4.983 | -4.986 | -4.980 |-4.977 |-4973 | -4.969 | -4.965 |-4.962 |-4.957 | -4.953
-4.982 | -4.981 | -4.984 | -4.977 |-4.974 |-4969 | -4.965 | -4.961 |-4.956 |-4.955 | -4.952

Wl N | O
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Tablo 18 Devam: GXU30 Serisinin ARMA(p,q) Modelleri Schwarz Degerleri

4 | -4.986 | -4.981 | -4.977 | -4.975 |-4.989 |-4.974 | -4971 | -4.964 |-4.966 |-4.961 | -4.955
5 |-4981 | -4.976 | -4.980 | -4.980 |-4.972 |-4.969 | -4.964 | -4.959 |-4.961 | -4.958 | -4.951
6 | -4979 | -4.975 | -4.974 | -4.970 |-4.967 |-4.963 | -4.959 | -4.959 |-4.957 | -4.962 | -4.952
7 | -4.975 | -4.970 | -4.968 | -4.965 |-4.972 |-4.959 | -4.976 | -4.965 |-4.947 | -4.943 | -4.942
8 |-4970 | -4.966 | -4.966 | -4.961 |-4.964 |-4.959 | -4.956 | -4.952 |-4.966 |-4.949 | -4.939
9 |-4966 | -4.964 | -4.960 | -4.955 |-4.959 |-4.954 | -4.955 | -4.948 |-4.946 | -4.945 | -4.941
10 | -4.964 | -4.960 | -4.955 | -4.956 |-4.955 |-4.950 | -4.950 | -4.946 |-4.937 | -4.941 | -4.945

Elde edilen AIC ve SC testlerinin sonuglarina gore p=0,1,2,3,4,5,6,7,8,9,10 ve

q=0,1,2,3,4,5,6,7,8,9,10 degerlerinin tiim kombinasyonlar1 ile olusturulan modeller

arasinda minimum SIC kriterine gore AR (0) MA (0) yani ARMA (0,0) modeli -4,996

ile en kii¢iik degeri almigtir. GXU3O0 serisinin volatilite hesaplamalarinda ARMA (0,0)

modeli kullanilacaktir.

4.4.6. Hatalarm Sabit Varyanshlhigmn incelenmesi (ARCH LM Testi)

Uygun ARMA modelinin belirlenmesinden sonra modelin hata teriminin

standart varyans varsayimina uygunlugu ARCH LM Testi ile test edilecektir. ARCH

ailesi modelleri ile volatilite hesaplayabilmek i¢in seride ARCH etkisi olmalidur.

GXU30 serisinin ortalama denkleminden elde edilen hata terimlerinin farkli

gecikmeler kullanilarak hesaplanan ARCH-LM testi sonuglar1 Tablo 19°da verilmistir.

Tablo 19: GXU30 Serisinin ARMA (0,0) icin ARCH —LM Testi Sonuglart

GXU50
ARCH-LM
Testi F istatistigi Olasilik Obs*R- X2 istatistigi Olasiik
squared
LM (k=1) 16.87141 0.0000 16.71419 3.84146 0.0000
LM (k=5) 26.46206 0.0000 122.4987 11.07050 0.0000
LM (k=10) 24.28415 0.0000 211.6300 18.30704 0.0000
LM (k=20) 15.46219 0.0000 261.0677 31.41043 0.0000
LM (k=30) 10.71485 0.0000 270.7724 43.77297 0.0000

Tablo 19°da gorildigi tizere GXU30 serisinde 1,2,5,10,20 ve 30 gecikme igin

| X2 istatistigi| < |Obs * R?| esitligi saglanmistir. Yani ARCH-LM testi sonuclarina

gore seride ARCH etkisinin olmadigini 6ne siiren Ho hipotezi reddedilmistir. GXU30

serisinde ARCH etkisinin varlig1 ispatlanmistir. Bagka bir ifadeyle modelin hata terimi
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varyansi gecikmeli degerler i¢in zaman boyunca sabit degildir, modelde degisen

varyans sorunu s6z konusu olmaktadir.

4.4.7. Volatilite Modellerinin Tahmin Edilmesi

Bu asamada istatistiksel 6zellikleri belirlenen, duraganlastirilan, uygun ARMA
(p,q) modelleri bulunarak ortalama denklemi olusturulan ve ARCH etkisinin varlig1
kabul edilen seriler ig¢in en uygun volatilite modelinin tahmini gergeklestirilecektir.
GXU30 serisinin volatilitesinin belirlenmesi i¢in ARCH (p), GARCH (p,q), EGARCH
(p,q) ve TGARCH (p,q) modellerinden faydalanilmistir. Bu kapsamda literatiirde en
cok kullanilan p=1,2,3 g=1,2,3 gecikme degerleri tercih edilmistir. Buna gore

modellere iliskin sonuglar Tablo 20’de verilmistir.
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Tablo 20: GXU30 Serisi ARMA (0,0) Tahmin Modelleri Testi Sonuglari

ARCH ARCH | ARCH | GARCH| GARCH | GARCH | GARCH| GARCH
p=1 p=2 p=3 p=1,0=1 | p=1,0=2 | p=1,0=3 | p=2,0=1 | p=2,=2
al 0.000332 |0.000249 |0.000190 |9.30E-06 |8.49E-06 |7.64E-06 |1.09E-05 |1.07E-05
al 0.165071 |0.145416 |0.092202 [0.106310 |0.092690 |0.081962 [0.084917 |0.084896
a2 0.245896 |0.204540 0.031777 |0.029827
a3 0.251047
B1 0.873114 |1.054551 |1.692795 (0.858701 |0.876973
B2 -0.166244 |-1.582249 -0.015896
B3 0.788903
v1
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.417 0.339 0.100 0.096 0.084 0.132 0.079 0.079
Lag-5 0.949 0.879 0.536 0.311 0.292 0.424 0.288 0.287
Lag - 10 0.108 0.354 0.316 0.350 0.345 0.432 0.342 0.342
Lag - 25 0.320 0.745 0.770 0.557 0.559 0.738 0.562 0.562
Lag - 50 0.018 0.134 0.238 0.385 0.374 0.469 0.370 0.370
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.526 0.367 0.565 0.975 0.765 0.648 0.618 0.617
Lag-5 0.000 0.000 0.000 0.520 0.519 0.699 0.513 0.513
Lag - 10 0.000 0.000 0.000 0.534 0.531 0.793 0.524 0.523
Lag - 25 0.000 0.000 0.000 0.653 0.656 0.871 0.652 0.652
Lag - 50 0.000 0.000 0.000 0.566 0.538 0.859 0.527 0.526
ARCH_LM Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.400419 |0.812973 |0.330018 | 0.000959 |0.089330 | 0.207941 |0.248410 | 0.249900
1 3.84)
Prob. Obs ]0.5269 0.3672 0.5656 0.9753 |0.7650 |0.6484 0.6182 |0.6171
.Rsq.
(X2 Tablo | 105.1270 | 41.61509 |40.90086 | 4.426292 | 4.459595 |3.110060 | 4.496961 |4.505071
5 11.07)
Prob. Obs ]0.000 0.000 0.000 0.4898 |0.4853 0.6830 0.4803 |0.4792
.Rsq.
(X% Tablo | 154.8899 | 86.54145 |84.18498 | 9.971089 |9.871433 | 6.506311 |9.852099 | 9.861611
10 18.30)
Prob. Obs ]0.000 0.000 0.000 0.4430 |0.4518 0.7711 0.4536 | 0.4527
.Rsq.
(X2 Tablo | 195.1824 | 142.0677 |130.9872 | 20.93321 | 20.72496 | 14.03848 | 20.64268 | 20.65283
o0 | 31.41)
Prob. Obs | 0.000 0.000 0.000 0.4011 |0.4135 0.8285 0.4184 |0.4178
.Rsq.
(X% Tablo | 205.1781 | 155.2131 | 140.4820 | 27.65217 | 27.47552 | 20.67543 | 27.37958 | 27.39018
30 | 43:77)
Prob. Obs ]0.000 0.000 0.000 0.5889  [0.5982 0.8978 0.6033 | 0.6027
.Rsq.
TehilU (Dyn) ]0.975538 |0.949887 [0.938416 |0.941852 |0.941858 [0.940823 |0.941683 |0.941727
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Tablo 20 Devam: GXU30 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

GARCH |GARCH |[GARCH |GARCH |EGARCHEGARCH EGARCH|EGARCH
p=2,0=3 |p=3,0=1 |p=3,0=2 |(p=3,0=3 |p=1,0=1 |p=1,0=2 |p=1,0=3 |p=2,0=1
a0 1.19E-07 |1.11E-05 |1.72E-05 |1.88E-05 |-0.442457 |-0.445098 |-0.335094 |-0.517104
al 0.094020 |0.084899 (0.084028 |0.063229 |0.185987 [0.187248 |0.159254 |0.098177
a2 -0.092113 |0.029518 [0.056647 |0.022234 0.107487
a3 0.003663 |0.042323 (0.086250
B1 2.091585 |0.856980 [0.372798 |1.244123 |0.962965 [0.952947 |1.752581 |0.955572
B2 -1.338985 0.405732 |-1.200614 0.009811 |-1.610389
B3 0.245197 0.738686 0.831558
v1 -0.085122 |-0.085937 (-0.059563 |-0.092091
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.072 0.078 0.070 0.069 0.106 0.106 0.149 0.067
Lag-5 0.316 0.284 0.257 0.295 0.377 0.378 0.551 0.294
Lag - 10 0.325 0.341 0.333 0.363 0.401 0.402 0.468 0.351
Lag - 25 0.544 0.561 0.551 0.575 0.623 0.623 0.754 0.605
Lag - 50 0.353 0.368 0.358 0.283 0.416 0.417 0.417 0.383
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.685 0.613 0.574 0.176 0.605 0.589 0.970 0.475
Lag-5 0.605 0.509 0.503 0.440 0.450 0.442 0.843 0.555
Lag - 10 0.398 0.519 0.478 0.585 0.156 0.153 0.568 0.233
Lag - 25 0.352 0.650 0.624 0.880 0.175 0.172 0.669 0.224
Lag - 50 0.321 0.520 0.460 0.639 0.124 0.122 0.463 0.128
ARCH LM Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo [0.164404 |0.254608 |0.316059 |1.825964 [0.267211 |0.291438 |0.001420 |0.509516
1 3.84)
Prob. Obs ]0.6851 0.6138 0.5740 0.1766 0.6052 0.5893 0.9699 0.4753
.Rsq.
(X2 Tablo |3.774427 |4.539708 |4.652823 |5.179434 |5.106819 [5.173789 |2.053693 |4.361033
5 11.07)
Prob. Obs ]0.5823 0.4746 0.4597 0.3944 0.4030 0.3950 0.8417 0.4987
.Rsq.
(X% Tablo [11.15983 |9.909673 |10.35098 |8.786139 [15.66689 |15.75252 (8.647864 |13.94732
10 18.30)
Prob. Obs ]0.3452 0.4485 0.4103 0.5525 0.1096 0.1069 0.5658 0.1754
.Rsq.
(X2 Tablo |24.54597 |20.71146 [21.35476 |16.28256 |34.34614 [34.47040 |18.13182 |31.91653
o0 | 31.41)
Prob. Obs 0.2194 0.4143 0.3765 0.6989 0.0239 0.0231 0.5787 0.0442
.Rsq.
(X% Tablo |32.79803 |27.45983 |28.04370 |22.75830 [40.33393 |40.44953 (24.21733 |38.08663
30 | 43:77)
Prob. Obs J0.3314 0.5990 0.5681 0.8251 0.0986 0.0964 0.7621 0.1475
.Rsq.
TehilU (Dyn) ]0.940366 |0.941787 [0.942556 |0.941729 |0.960388 [0.960412 |0.956116 |0.961235
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Tablo 20 Devam: GXU30 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

EGARCH |[EGARCH|EGARCH EGARCH|EGARCH TGARCH| TGARCH|TGARCH
p=2,0=2 |p=2,0=3 |p=3,0=1 |p=3,0=2 |p=3,=3 |p=1,0=1 |p=10=2 |p=1,0=3
al -0.760601 |-0.747698 |-0.507964 |-0.819925 |-0.907230 |1.04E-05 |1.07E-05 |8.59E-06
al 0.119526 |0.116112 |0.096458 [0.080861 |0.076382 |0.037051 |0.037685 |0.034210
a2 0.200397 |0.196763 |0.127857 |0.193134 |0.198316
a3 -0.022640|0.067045 |0.110529
B1 0.243944 |0.263986 |0.956329 [0.236217 |0.187920 |0.876795 |0.828090 |1.646667
B2 0.692557 |0.707186 0.694931 |0.573694 0.044709 |-1.401610
B3 -0.033753 0.162961 0.651848
v1 -0.154306 |-0.150491 |-0.092277 |-0.156107 |-0.169998 |0.118412 |0.123481 |0.091207
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.083 0.081 0.069 0.063 0.059 0.075 0.078 0.086
Lag-5 0.298 0.295 0.308 0.242 0.224 0.268 0.271 0.319
Lag - 10 0.348 0.345 0.356 0.316 0.310 0.318 0.319 0.344
Lag - 25 0.609 0.609 0.614 0.581 0.571 0.508 0.508 0.568
Lag - 50 0.446 0.442 0.392 0.413 0.415 0.372 0.374 0.389
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.924 0.868 0.467 0.483 0.470 0.441 0.394 0.570
Lag-5 0.746 0.732 0.680 0.604 0.655 0.657 0.632 0.994
Lag - 10 0.360 0.356 0.279 0.272 0.293 0.466 0.445 0.856
Lag - 25 0.273 0.276 0.247 0.224 0.210 0.503 0.488 0.767
Lag - 50 0.173 0.172 0.147 0.134 0.124 0.324 0.321 0.437
ARCH LM Obs*R- | Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R- |Obs*R-
- squared |squared |squared |squared |squared |squared |squared |squared
(X% Tablo | 0.008991 | 0.027404 | 0.527011| 0.491371| 0.519696 | 0.593423 | 0.725465| 0.322122
1 3.84)
Prob. Obs | 0.9245 0.8685 0.4679 0.4833 | 0.4710 | 0.4411 0.3944 | 0.5703
.Rsq.
(X2 Tablo | 3.019925 | 3.131399 | 3.478766| 4.049083| 3.668342| 3.410011| 3.569242| 0.298475
5 11.07)
Prob. Obs | 0.6969 0.6797 0.6266 0.5424 | 0.5981 0.6370 0.6129 | 0.9977
.Rsq.
(X% Tablo | 12.04660 | 12.12609 | 13.09535| 13.36126 | 12.86163| 10.31022 | 10.54688| 5.319618
10 18.30)
Prob. Obs | 0.2819 0.2767 0.2184 | 0.2042 | 0.2315 | 0.4137 0.3939 | 0.8688
.Rsq.
(X2 Tablo | 30.56573 | 30.59286 | 30.88535| 31.86539| 31.49929| 25.57528| 25.90752| 18.70271
o0 | 31.41)
Prob. Obs | 0.0612 0.0608 0.0567 0.0448 | 0.0489 0.1803 0.1689 | 0.5412
.Rsq.
(X% Tablo | 36.15484 | 36.20695 | 36.96353| 37.18448| 36.72601| 32.59235 | 32.89729| 26.70590
30 | 43:77)
Prob. Obs ]0.2031 0.2014 0.1782 0.1718  |0.1853 0.3405 0.3270 0.6387
.Rsq.
TehilU (Dyn) ]0.958169 |0.958291 [0.960934 |0.958407 |0.957835 [0.964407 |0.964475 |0.963087
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GXU30 Serisi ARMA(0,0) Tahmin Modelleri Testi Sonuglari

TGARCH | TGARCH | TGARCH | TGARCH | TGARCH | TGARCH
p=2,9=1 p=2,9=2 p=2,9=3 p=3,0=1 p=3,0=2 p=3,0=3
al 1.27E-05 1.62E-05 1.67E-05 1.26E-05 1.65E-05 1.77E-05
al -0.019709 -0.024914 | -0.025818 | -0.019455 | -0.028445 | -0.031179
a2 0.065455 0.086106 0.089436 0.068071 0.083998 0.089426
a3 -0.003874 | 0.011883 0.019311
B1 0.853443 0.138967 0.069182 0.854747 0.021918
B2 0.656180 0.649145 0.137422 0.634792
B3 0.067601 0.651286 0.111458
v1 0.137471 0.203246 0.214209 0.137261 0.202066 0.217496
Cor.Q.Sta. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.037 0.051 0.055 0.038 0.046 0.048
Lag-5 0.162 0.184 0.189 0.165 0.168 0.166
Lag-10 0.253 0.254 0.255 0.255 0.247 0.245
Lag-25 0.466 0.475 0.472 0.469 0.467 0.461
Lag - 50 0.356 0.428 0.435 0.359 0.421 0.430
Cor.Sg.Res. Prob. Prob. Prob. Prob. Prob. Prob.
Lag-1 0.534 0.992 0.935 0.537 0.890 0.960
Lag-5 0.737 0.895 0.894 0.759 0.900 0.915
Lag-10 0.616 0.722 0.709 0.630 0.718 0.712
Lag - 25 0.560 0.624 0.614 0.569 0.614 0.608
Lag - 50 0.300 0.423 0.430 0.309 0.404 0.410
*P_ *P_ xR *R_ *R. *R-
ARCH_LM gﬁ]tl).lsal’l:\;d qusa by gﬁ]tl).lsal’l:\;d s%?;rzd s%?;rzd ?qisarid
(X% Tablo ]0.386457 0.000104 0.006551 0.380217 0.019017 0.002538
1 3.84)
Prob. Obs . R ]0.5342 0.9919 0.9355 0.5375 0.8903 0.9598
sq.
(X2 Tablo ]2.996157 1.758775 1.747421 2.836458 1.752264 1.606268
5 11.07)
Prob. Obs . R ]0.7006 0.8814 0.8829 0.7252 0.8823 0.9005
sq.
(X% Tablo ]8.593380 7.467929 7.604618 8.452462 7.532203 7.593537
10 18.30)
Prob. Obs. R ]0.5711 0.6807 0.6674 0.5847 0.6744 0.6685
sq.
(X2 Tablo ]23.57115 22.37659 22.50179 23.38191 22.48627 22.45823
20 31.41)
Prob. Obs. R ]0.2616 0.3204 0.3139 0.2704 0.3147 0.3162
sq.
(X% Tablo ]30.93923 28.99149 28.98357 30.68769 29.10383 28.87449
30 43.77)
Prob. Obs . R ]0.4184 0.5180 0.5185 0.4309 0.5121 0.5242
sq.
TehilU (Dyn) 0.964571 0.961264 0.960977 | 0.964502 0.961042 0.960285
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Tablo 20°de tahmin sonuclar1 verilen ARCH, GARCH, EGARCH ve
TGARCH modellerinden hangisinin GXU30 serisinin volatilitesini en iyi sekilde
analiz ettigini belirleyebilmek i¢in modellere yonelik tanimlayict istatistikler
uygulanmistir. Yapilan tanimlayicr istatistikler neticesinde GARCH (1,2), GARCH
(1,3), GARCH (2,2), GARCH (2,3), GARCH (3,3), TGARCH (1,3), TGARCH (2,1),
TGARCH (2,2), TGARCH (2,3), TGARCH (3,1), TGARCH (3,2), TGARCH (3,3)
modellerinde, modelin biitiin parametrelerin negatif olmama (a, >0,1=1.2,...p a; >
0,j=12,..... , q Bj = 0) kosulunun saglanmadigi gézlemlenmektedir. Bu nedenle

yukarida siralanan modeller volatilite hesaplamalar1 disinda tutulmustur.

Modellerin  uygunlugunun sinandigi bir baska esitlik ise model
parametrelerinin toplamimin 1’den kiiciik olmasit kosuludur. Aksi durumunda
volatilitenin tahmin edilebilirligi miimkiin degildir (Kayalidere, 2013: 47). Bu
cercevede GKURY ARMA (1,0) modeli i¢in hesaplanan ve Tablo 20°de verilen tiim
modellerin parametreleri incelendiginde parametreleri pozitif ve uygun olan
modellerden TGARCH (1,1) ve TGARCH (1,2) modelleri hari¢ diger tiim modellerin
parametrelerinin toplami 1’den kiiglik olarak belirlenmistir. Bu nedenle TGARCH
(1,1) ve TGARCH (1,2) modelleri volatilite hesaplamalar1 disinda tutulmustur.
EGARCH modelleri ise logaritmik olarak hesaplandigindan bu kuralin disinda

tutulmustur.

Modellerinin  uygunlugunu sinamak adina GXU30 serisine yonelik
gerceklestirilen tanimlayici istatistiklerden bir digeri en uygun model siirecinden elde
edilen artiklarin kolegraminin incelenerek artiklarda otokorelasyon olup olmadiginin
belirlenmesidir. Istenilen sonug artiklarin saf hata terimine sahip olmasi yani artiklarda
otokorelasyona rastlanmamasidir. Bu kapsamda GXU30 ARMA (0,0) serisi i¢in
olusturulan modellerin hata terimleri hesaplanarak Tablo 20°de verilmistir.
Hesaplanan modellerden ARCH (1) modelinin hata teriminin 50. gecikmesi hari¢ %5
anlamlilik seviyesinin tizerinde oldugunu (prob. > 0,05) belirlenmistir. Bdylece

artiklarda otokorelasyon olmadigini 6ne siiren Ho hipotezi kabul edilmistir.

Serilerin en uygun modelini belirleme siirecinde ¢alisma kapsaminda ele alinan
modellerin artiklarinin karelerinin kolegrammnin da 50 gecikmeye kadar testi

gerceklestirilmistir ve Tablo 20°de verilmistir. Yapilan analizler neticesinde ARCH
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(1), ARCH (2), ARCH (3) modellerinde hesaplanan hata terimlerinin karelerinin 1.
gecikmeleri hari¢ %5 (prob. < 0,05) anlamlilik seviyesinin altindadir. Bu modeller i¢in
seride otokorelasyon olmadigini one siiren Ho hipotezi reddedilmektedir. Serideki
ototokorelasyon sorununu ARCH (1), ARCH (2), ARCH (3) modelleri

gideremediginden bu modeller volatilite hesaplamalar1 disinda tutulmustur.

En uygun modeli belirlemede ele alinan modellere uygulanan son tanimlayici
istatistik ise ARCH — LM testidir. Analizler ¢ercevesinde olusturulan modellerin
artiklarina iliskin ARCH — LM testi yapilmistir ve 1,5,10,20 ve 30 gecikme i¢in
sonuglar1 Tablo 20’de verilmistir. Elde edilen sonuglara gore 1,5,10,20 ve 30 gecikme
igin | 2 Istatistigi| > |Obs*R"2 | esitligi kurulan modellerde stnanmistir. Bu gergevede
ARCH (1), ARCH (2), ARCH (3) modellerinde modellerinde 1. gecikme harig | 2
Istatistigi] > |Obs*R"2 | esitligi saglanamamistir ve Ho hipotezi reddedilmistir.
Serideki ARCH etkisini ARCH (1), ARCH (2), ARCH (3) modelleri
gideremediginden otokorelasyon sorununu da iceren bu modeller volatilite

hesaplamalar1 disinda tutulmustur.

GXU30 serisine kosullu varyansi, hata terimleri karelerinin gecikmeli degerleri
ile agiklayan ARCH modeli, kosullu varyansin, hata terimleri karelerinin gecikmeli
degerlerinin yansira kosullu varyansin da gegcmis donem degerleri ile dogrusal olarak
agiklayan GARCH modeli, finansal serilerdeki hata varyanslari arasindaki asimetriyi
aciklayan EGARCH modeli ve EGARCH modelinde de oldugu gibi hata varyanslari
arasindaki asimetriyi agiklayan ve ayn1 zamanda kaldirag etkisini (leverage effect) de
belirlemek amaciyla ortaya atilmis bir model olan TGARCH modelleri uygulanmustir.
Uygulanan modellerin uygunlugunu smadigimizda volatilite hesaplamalarinda
kullanilmak tizere uygun bulunan modeller GARCH (1,1), GARCH (2,1), GARCH
(3,1), GARCH (3,2), EGARCH (1,1), EGARCH (1,2), EGARCH (1,3), EGARCH
(2,1), EGARCH (2,2), EGARCH (2,3), EGARCH (3,1), EGARCH (3,2), EGARCH

(3,3) modelleri olarak belirlenmistir.

Tanimlayic istatistikler neticesinde birden fazla modelin uygun model ¢ikmasi
sonucu aralarindan hangisinin en uygun model oldugunu belirlemek i¢in modeller
arast karsilastirma yaparken literatiirde kabul goérmiis modellerin  6ngorii

performansini test eden Theil Esitsizlik Katsayis1 (Theil Inequality Coefficient-TIC)
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performans kriterinden yararlanilacaktir. Bir modelin 6ngoériisiiniin basarili olabilmesi
icin, TIC istatistiginin sifira yakin olmasi gerekmektedir. Bu c¢ercevede volatilite
hesaplama modellerinden en diisiik TIC degerine sahip olan model ¢alisma
kapsaminda volatilite hesaplamalarindan kullanilacaktir. TIC degerleri hesaplanarak
Tablo 20’de verilen modellerden en diisikk TIC degeri “0.941683” ile GARCH (2,1)
modeline aittir. Bu sebeple GXU30 serisinin volatilite hesaplamalarindan GARCH

(2,1) modelinin parametreleri kullanilacaktir.
4.4.8. En Uygun Modelin Istatistiki Analizlerinin Yapilmas
o Gegmis Donem Degiskenlerinin Simdiki Degiskenlige EtKisi

Yapilan analizler neticesine GXU30 serisinin volatilitesinin belirlemede en
uygun model olarak GARCH (2,1) modeli belirlenmistir. Modelde a katsayist ARCH
etkisinin,  katsayis1 ise GARCH etkisinin gostergesidir. Regresyon parametrelerinin
toplami olan (o + ), ge¢mis donem degiskenlerinin degisimlerinin simdiki degiskenlik

seviyesine (volatilite) etkisini ifade eder.
GARCH (1,1) modelinde (a + ) toplami1 asagida verilmistir.
al o2 B1
0.084917 + 0.031777 + 0.858701 = 0.975395

Bu sonuca gore a ve B katsayilarinin toplamlarinin 1’den kiiglik olmasi bize
duraganlik kosulunun saglandigini ve volatilitenin tahmin edilebilir yapida oldugunu
ifade eder. Aym zamanda bu rakamin 1’e yakin olmasi bize BIST Ulusal 30
Endeksinde meydana gelen volatilite yarilanma siiresinin uzun oldugunu belirtir.
Modelde yer alan katsayilar1 yorumlamak gerekirse; cari donem volatilite lizerindeki
degiskenligin yaklasik %11,50’sinin ge¢mis donem soklarindan veya beklenmeyen
getirilerden kaynaklanmaktadir. % 8,4 olan “al” degeri bir dnceki glinkii yasanan
sokun, % 3,1 olan “02” degeri ise iki glin onceki yasanan sokun cari donem
volatilitesindeki etkisinin oranin1 gostermektedir. Cari donem volatilite lizerindeki
degiskenligin yaklasik %86°sinin da 6nceki donem kosullu varyanstan kaynaklandigi
ifade edilebilir.
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e  Sok Etkisinin Kalicitligin Belirlenmesi

GXU30 serisinde olas1 bir sokun kaliciligini belirlemek amaciyla (3.6) ve

(3.7)’da yer alan esitliklerden yararlanacagiz. Bu esitliklere gore GXU30 serisinde;
1-(0.084917 +0.031777) — 0.858701 = 0.024605 < 1

c¢ikan sonuca gore piyasadaki olasi bir sok gegici niteliktedir. Fakat ¢ikan sonucun ¢ok

kiiglik bir deger almasi volatilite yarilanma siiresinin uzun olacagina bir isarettir.
e Jolatilite Yarilanma Siirelerinin Belirlenmesi

GXU30 serisinde meydana gelen ve (3.8)’de yer alan formiil yardimiyla
hesaplanan volatilitenin yarilanma siiresi 28 giin olarak belirlenmistir. Bu sonug bize
BIST Ulusal 30 Endeksinin hesaplandig1 piyasada bir sok olmas1 halinde piyasanin
ancak 28 giin sonra eski haline donebildigini ifade etmektedir. (o0 + ) sonucunun 1’e
cok yakin bir deger olmasi piyasadaki bir sokun kaliciliginin uzun oldugunu gosteren
bir sonugtur ve burada elde edilen volatilite yarilanma siiresi sonucu ile 6rtiismektedir.

In(0,5) —0,693147

In(0.975395) 0024012 ~ 2%

4.49. Endeks Volatilitelerinin Hesaplanmasi ve Karsilastirilmasi

GXU30 serisi i¢in en uygun model olarak belirlenen GARCH (1,1)

parametreleri ile (3.9)’daki formiile gore endeksin volatilitesi asagida hesaplanmustir.

0.0000109

= 0.0004429993
1- (0.084917 +0.031777)- 0.858701

Bu esitlik bize ayn1 zamanda giinliik bazda uzun déonem ortalama varyansi ifade
etmemektedir. Cikan sonucun karekokiiniin alinmasi suretiyle de (3.10)’daki formdil

ile giinliik bazda volatiliteyi hesaplarsak;

v/0.0004429993 = 0.0210

sonucuna ulasilir. Bu sonuca gore GXU30 serisinde giinliik bazda volatilite % 2.10

seviyesindedir.
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Arastirma kapsaminda ele alinan tiim serilere yonelik ¢alismanin metodoloji
kisminda belirtilen analizler her bir seri icin ayri ayri1 gerceklestirilmistir.
Gergeklestirilen temel istatistiki analizler neticesinde elde edilen serilerin ortalama
degerleri, basiklik, carpiklik degerleri ve Jarque —Bera degerleri ile serilerin
volatilitelerini hesaplamada kullanilmak iizere belirlenen en uygun volatilite tahmin
modelleri aracilifiyla elde edilen istatistiki ve ekonometrik sonuglar toplu olarak
Tablo 21’de sunulmustur. Ayrica ¢alismada ele alinan endekslerin logaritmik getiri
serilerine iligkin ayr1 ayr1 olusturulan grafikler de toplu olarak Sekil 9°da sunulmustur.
Boylece elde edilen tiim sonuglar calismanin 6zeti niteliginde tek bir tablo ve grafikte

goriilebilmektedir.

Tablo 21: Endekslere liskin Istatistiksel Sonuglar

XKURY XU100 XU50 XU30
Ortalama 0,000279 0,000283 0,000261 0,000261
Basikhik 6.557048 7.044651 6.694766 6.562415
Carpikhk -0.567444 -0,213187 -0,160768 -0,093664
Jarque-Bera 918.9153 1090.328 906.6629 838.8485

Degeri

ARMA (p,9) ARMA (1,0) ARMA (0,0) | ARMA (0,0) | ARMA (0,0)
Modeli

En Uygun Model | GARCH (1,1) | GARCH (1,1) | GARCH (1,1) | GARCH (2,1)

TIC Degeri 0.925433 0.934822 0.938777 0.941683
al 0.143063 0.124670 0.113851 0.084917
0?2 0.031777
B1 0.834871 0.852767 0.865942 0.858701
at+p 0.977934 0.977437 0.979793 0.975395
Soklarin 0.022066 < 1 0.022563 <1 | 0.020207 <1 | 0.024605< 1
Kahcihg

l1-a-p

Volatilite 31.06 Giin 30.36 Giin 33.95 Gin 27.82 Gin
Yarilanma

Siiresi

Endeks 0.0004142119 0.0004179408 | 0.0004335131 | 0.0004429993
Volatilitesi

Giinliik Bazda % 2.03 % 2.04 % 2.08 % 2.10

Volatilite




Sekil 9: Endekslerin Getiri Serisi Grafikleri
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BESINCI BOLUM

SONUCLAR VE ONERILER

51. SONUCLAR

Calismanin ana hipotezine temel teskil eden BIST Kurumsal Yonetim
Endeksinin, ¢alismanin alt sorularina yanit teskil eden BIST 100, BIST 50 ve BIST 30
endekslerinin  31/08/2007-31/12/2013 donemine ait giinliik kapanis degerleri

kullanilarak hesaplanan getiri serisi ile incelemeler yapilmistir.

Calisma kapsaminda inceleme yapilan serilerin hepsinde ARCH etkisine
rastlanmistir. Boylelikle serilerin ARCH ailesi modelleri ile volatilite tahminleri
gerceklestirilebilecek yapida oldugu belirlenmistir. Arastirma kapsaminda ele alinan
tiim seriler i¢in tahmin edilen kosullu degisen varyans modelleri sonrasinda uygulanan
modeller sayesinde ARCH etkisinin ortadan kalktig1 tespit edilmistir. Ayrica
standartlagtirllmis hatalarin otokorelasyon ve kismi otokorelasyon fonksiyonlar: da
incelemeye alinmistir. Yapilan incelemeler sonrasinda s6z konusu fonksiyonlarin
katsayilar1 %5 anlamlilik diizeyinde istatistiksel olarak anlamsiz bulunmus, serilerde
var olan ARCH etkisinin ortadan kalktigi belirlenmistir. Bu sonuca gore ele alinan
seriler i¢in uygun bulunan kosullu degisen varyans modelleri volatiliteyi

tahminlemede basarili olmaktadir.

Seriler iizerinde yapilan volatilite g¢aligmalart sonucunda 31.08.2007 —
31.12.2013 tarihi arasinda oynakliklar goriilmektedir. Serilerde en biiyiik oynakliklar
serinin hemen baslarinda gergeklesmistir. Bunun en 6nemli nedenlerinden biri

oynakligin oldugu tarihte 2008 Kiiresel Krizinin yasanmis olmasidir.
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Arastirma kapsaminda gergeklestirilen analizler neticesinde XKURY/, XU100,
XUS50 ve XU30 endekslerine yonelik elde edilen veriler Tablo 21°de verilmistir. Tablo
21’e gore en yiiksek ortalama getiri 0,000283 ile XU100 endeksindedir. XU100

endeksindeN daha yiiksek getiriler elde edilmesi bu piyasada kar olanaklarinin daha

fazla oldugunu ifade etmektedir. Ikinci en yiiksek getiri XU100 endeksine yakin bir
deger ile XKURY endeksine ait olarak belirlenmistir.

Serilerin dagilim ozellikleri olan basiklik, ¢arpiklik ve Jarque-Bera testi
sonuglar biitiin serilerde benzer sonucglar géstermistir. Sonuglara gore biitiin seriler
sola ¢arpik olarak belirlenmistir. Serilerin sola ¢arpik olmasi ele alinan zaman zarfi
icerisinde pozitif yonde getirilerin, negatif yonde getirilerden sayica daha fazla
oldugunu gostermektedir. Bu sonug getiri ortalamalarinin pozitif olmasi sonucunu da
dogrular niteliktedir. Carpiklik katsayilarina gore ortalamadan en ¢ok sapan endeks
XKURY endeksidir. Biitiin serilerin basiklik degerini gosteren degerin 3’{in lizerinde
cikmast o serinin dik (sivri) oldugunun ve kalin kuyruk ozelligi tasidiginin
gostergesidir. Serilerin kalin kuyruk 6zelligi tasimasi ele alinan zaman zarfi igerisinde
bulunan goézlemlerin ¢ogunlugunun ortalama etrafinda bulunmadigini ve ekstrem
gozlemlerin olma olasiliginin yiiksek oldugunu gostermektedir. Finansal zaman
serilerinin bu 6zelligi serilerde meydana gelen volatilite ile ortiismektedir. Basiklik
degerlerine gore de en sivri dagilima sahip endeks XU100 endeksidir. Bu sonug
Jarque-Bera degerleri ile de ortiismektedir. Jarque-Bera degerlerine gore de normal
dagilimdan en ¢ok uzaklasan XU100 endeksi zaman serileri olmustur. Calisma
kapsaminda ele alinan seriler literatiirde de (Akar, 2006; Onalan, 2007; Aksu, 2006;
Stancik, 2006; Alberg vd., 2008) belirtildigi sekilde finansal serilerin temel 6zelligi
olan sola veya saga carpiklik, ortalama civarinda normal dagilima gore daha sivri ve

kalin kuyruklu olma 6zelligini tagimaktadir.

Finansal zaman serilerinde volatilite modelleri ile islem gerceklestirebilmek
igin serilere yonelik belirlenmesi gereken en uygun kosullu ortalama modeli olan
ARMA yapilan gerceklestirilen otokorelasyon ve kismi otokorelasyon testleri sonucu
belirlenmistir. Sonuglara gore XKURY endeksi igin ARMA(1,0) modeli, XU100,
XU50 ve XU30 endeksleri icin de ARMA(0,0) modeli uygun model olarak

belirlenmistir.
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Uygun ARMA modeli belirlenen seriler igin volatilite tahminlerinde
kullanilmak iizere en uygun sonucu veren volatilite modellerinin hangisi oldugu
gergeklestirilen testler neticesinde en diisiik TIC degerini veren modelin se¢ilmesiyle
belirlenmistir. Buna gore XKURY, XU100 ve XUS50 serileri icin GARCH (1,1) modeli
en uygun model olarak bulunmustur. XU30 serisinde ise ge¢mis donem soklarinin
simdiki volatilite lizerine etkisini gosteren “o” parametresinin ikinci dereceden bir
gecikmesinin  alinmasi halinde GARCH modeli en uygun model olarak
belirlendiginden XU30 modelinde volatiliteyi hesaplayan en uygun model GARCH
(2,1) modeli olarak belirlenmistir. Biitin modeller i¢in TIC testi aracilifiyla
gerceklestirilen ongoriilerde varyansin sabit bir seyir izledigi de gozlemlenmistir. Bu
sonug, kurulan modelin uygun, giivenilir ve volatilite tahminlerinde kullanilabilir

oldugunun gostergesidir.

Modelde yer alan “a” katsayist ARCH etkisinin, “B” katsayis1 ise GARCH
etkisinin gostergesidir. Tiim endekslerde hesaplanan “a” ve “B” katsayilarina gore
endekslerin cari donem volatiliteleri lizerinde “f” katsayisinin belirttigi GARCH
etkisi hakimdir. GARCH etkisinin volatilite ilizerinde hakim olmas1 volatilite
kaliciliginin yiiksek oldugunu gostermektedir. Volatilite kaliciliginin gostergesi olan
“a” ve “P” parametrelerinin toplamlar1 dort endekste de 1°den kiiglik bir deger
almaktadir. Parametre toplamlarina gore ele alinan endekslerde yasanan soklar gegici
niteliktedir. Her ne kadar parametrelerin toplami 1’den kiigiik olsa da 1’e ¢ok yakin
bir deger olmasi piyasadaki bir sokun kalicilifinin uzun oldugunu gosteren bir
sonuctur. Ozellikle resesyon ve finansal kriz dénemlerinde volatilite kalicilig
yikselme egilimi gostermektedir. Officer (1973) ve Gaygusuz (2008)
gerceklestirdikleri ¢aligmalarda kriz donemlerinde hisse senedi piyasasi volatilitesinin
tarihin en yiiksek degerlerine ulastigini belirtmislerdir. Ayni etki 2008 kiiresel krizinde
de goriilmektedir. BIST in yiiksek derecede volatiliteye sahip olmasinin yaninda ayni
zamanda s6z konusu volatilitenin kalicilik 6zelligi gosterdigi Adakale (2009), Akay
(2010), Ergen (2010), Cicek (2010) tarafindan gerceklestirilen ¢calismalarda da analiz
edilmis ve BIST yapisi altinda hesaplanan endekslerin volatilite kalicihgr dzelligi
tasidig1 tespit edilmistir. Calisma kapsaminda ele alinan piyasalarda degiskenligin

arttigi ve bu donemlerde volatilite kiimelenmelerinin gozlemlendigini Sekil 9’da

sunulan endekslere ait getiri serisi grafiklerinde goriilmektedir. Grafiklerin baslangi¢
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tarihi olan 2007 yilinin Agustos ayinda sonra meydana gelen 2008 kiiresel kriz
esnasinda finansal piyasalarda yasanan sok, grafikte kendini volatilite dalgalanmalari
olarak gostermistir. Fakat s6z konusu sok piyasada bir miiddet kaldiktan sonra grafikte
de gorildiigi iizere piyasa eski durumuna donmektedir. Gergeklestirilen analizler
neticesinde soklarin finansal piyasalarda kalma siireleri belirlenmistir. Buna gore ele
alinan piyasalar 6zelinde ve ele alinan zaman zarfinda finansal piyasalari etkileyen
soklarin piyasayi etkileme siiresi ortalama bir ay civarindadir. Volatilitenin yarilanma
siiresi olarak ifade edilen bu siire BIST Kurumsal Yonetim Endeksinde 31.06 giin,
BIST 100 Endeksinde 30.36 giin, BIST 50 Endeksinde 33.95 giin, BIST 30 Endeksinde
27.82 giindiir. Sok kaliciliginin uzun oldugunun bir gostergesi olan (o + ) sonucunun
1’e ¢ok yakin bir deger olmasi ile burada elde edilen volatilite yarilanma siiresi sonucu
birbiriyle 6rtiismektedir. Piyasalardaki volatilitenin yarilanma siirelerinin birbirinden
farkli olmas1 Yalama’nin 2008 yilinda gerceklestirdigi doktora tezinde de elde ettigi
sonuclarla ortiigmekte ve s6z konusu piyasalar arasinda arbitraj imkani oldugunu
gostermektedir. Volatilite yarilanma siirelerine yonelik gerceklestirilen analiz
sonuglarina gore olast bir sok durumunda yatirnmeilar finansal piyasalar arasinda
yatirimlarini yonlendirerek kar etme imkani yakalayabilmektedir. Ciinkii bir endekste
meydana gelen fiyat anomalisi sok Oncesi seviyesine geldiginde diger bir endekste
sokun etkisi halen devam etmektedir. Boylece piyasalar aras1 ayn1 nitelikteki finansal

araglarla arbitraj imkanini1 dogurmaktadir.

Calismanin temel savini amacimi sinamak icin ilgili dort endeksin de
volatiliteleri hesaplanmis ve Tablo 21°de sunulmustur. Tablo 21’de sunulan sonuglara
gore BIST Kurumsal Yonetim Endeksinin volatilitesi 0.0004142119 olarak
gerceklesmis ve ele alinan veriler ve zaman zarfi ¢ercevesinde diger endeksler olan
BIST 100, BIST 50 ve BIST 30 endekslerinin volatilitesinden daha diisiik olarak
belirlenmistir. Ayrica elde edilen volatiliteler kullanilarak (3.10) no’lu formiiliin
uygulanmasi sonucu Kurumsal Yonetim Endeksi {izerindeki giinliik volatilite
hesaplanmastir. BIST Kurumsal Yoénetim Endeksinin glinliik volatilitesi % 2,03 ile
diger endeksler arasinda en diisiik giinliik volatilite olarak belirlenmistir. Volatilite
diizeyinin diisiik olmas1 s6z konusu piyasada risk diizeyinin de daha diisiik oldugunun
isaretidir. Kurumsal yonetim ilkelerini benimseyen firmalarin hisse senetlerinden

olusan BIST Kurumsal Yonetim Endeksi volatilitesi etkin piyasalar hipotezi
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cercevesinde diger endekslerin volatilitesinden daha azdir. Bu piyasada olusan fiyatlar
seffaflik ilkesi geregi piyasa gelen haberleri diger endekslerin piyasalarina gore daha
net yansitmaktadir. Bu sebeple s6z konusu piyasada diger piyasalara gore

spekiilasyona dayali kar oran1 daha az olmaktadir.

Tiirkiye ve Diinya literatiirinde 6zellikle Kurumsal Yonetim Endeksine
yonelik volatilite hesaplamas1 ve bu volatilitenin ulusal gosterge endeskleri ile
karsilastirilmas1 yoniinde benzer ¢alismalara rastlanamadig i¢in elde edilen sonuglar

tartisilamamuistir.

Calismanin alt sorularmin cevaplart da Tablo 21°de sunulan sonuglara

dayanilarak degerlendirilebilir.

Ele alman dort endeks arasinda en yliksek volatilite hangi endekse aittir?
Sorusunun cevabini 0.0004429993 ile BIST 30 Endeksinin olusturmaktadir. BIST 30
endeksinin genel tanim1 BIST 100 igerisinde yer alan firmalardan belirli kriterlere gore
en belirlenen en degerli 30 firmanin olusturdugu endeks olarak yapmak miimkiindiir.
Dolayisiyla BIST 30 endeksinde yer alan firmalar ayn1 zamanda BIST 100 endeksinde
de yer almaktadir. Bu kapsamda BIST 30 endeksinin volatilitesinin BIST 100 endeksi
volatilitesinden yiiksek ¢ikmasmin sebebi endekste yer alan firmalardir. BIST 30
endeksinin biiyllk ¢ogunlugunu bankacilik sektorii olusturmaktadir. Endekste
bankacilik sektoriiniin agirligt % 40 civarindadir. Bankacilik sektorii piyasalarda
yasanan olumsuz havalardan ve soklardan bilinyesinde sicak para oraninin yiliksek
olmasi1 sebebiyle (finansal kirilganligi) en ¢ok etkilenen sektordiir. Tiirkiye’nin 1999
ve 2011 yillarinda yasadig: iki bankacilik krizi sonrasi her ne kadar toparlanma
stirecine girerek bir ivme kazanmis olsa da bankacilik sektorii halen kirtlgan bir yapi
icerisinde bulunmaktadir. Bu sebeple ele alinan dort endeks arasinda en yliksek
volatiliteye sahip endeks olarak agirligimi bankacilik sektériiniin olusturdugu BIST 30

endeksi belirlenmistir.

“Ele alinan dort endeks arasinda en diisiik volatilite hangi endekse aittir?”
sorusunun cevabini 0.0004142119 ile BIST Kurumsal Yénetim Endeksinin volatilitesi
olusturmustur. BIST Kurumsal Yonetim Endeksi Kurumsal Yonetim Ilkeleri'ni

uygulayan kurumsal yonetim ilkelerine uyum notu 10 {izerinden en az 7, her bir ana
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baslik (Pay sahipleri, Kamuyu aydinlatma ve seffaflik, Menfaat sahipleri, Yonetim
kurulu) itibartyla 10 iizerinden en az 6,5 olan sirketlerin fiyat ve getiri performansinin
Olclilmesi ile olusturulan endekstir. Degerlendirmeye esas olan ana basliklar bir
piyasaya etkin piyasa olma yolunda katki saglayan hususlar niteligindedir. Etkin
piyasalara gelen bilgiler piyasalarda fiyat olarak karsiligini daha az etkin olan
piyasalara nazaran daha hizli bulmaktadir. Bu da spekiilasyon yoluyla etkin
piyasalarda kar elde etme olanagini kisitlamaktadir. Etkin piyasalarin bir diger 6zelligi
de bilgilerin tam ve hizli olarak 6ziimsenmesinden dolay1 bu tiir piyasalarin risklilik
derecelerinin diger piyasalara nazaran az olmasidir. Riskliligin gostergesi niteliginde
olan volatilitenin de bu tiir piyasalarda diisiik olmas1 beklenen bir sonugtur. BIST
Kurumsal Y6netim Endeksinin volatilitesinin diger ii¢ endeksin volatilitesinden diisiik

ctkmas1 BIST Kurumsal Yénetim Endeksinin 6zelligi ile rtiismektedir.

“BIST 100 endeksinin volatilitesi en yiiksek volatiliteye mi sahiptir?”
sorusunun cevabi i¢in dort BIST 100 Endeksinin volatilitesi olan 0.0004179408 ile
diger endeks volatilitelerini karsilastirmak gerekmektedir. Dort endekse iliskin
volatiliteleri karsilastirdigimizda en yiiksek volatiliteye sahip endeksin BIST100
olmadig1 goriilmektedir. Daha once de belirtildigi tizere en yliksek volatiliteye sahip
endeks 0.0004429993 ile BIST 30 Endeksidir. Bu sebeple arastirmani temel sorusu
altinda sorulan sorulardan biri olan “BIST 100 endeksinin volatilitesinin en yiiksek

volatiliteye sahip midir?” sorusunun cevabi olumsuz olarak belirlenmistir.

Bu calismanin  “Kurumsal yonetim ilkelerini benimseyen ve uygulayan
firmalarin hisse senetlerinden olusan Kurumsal Yonetim Endeksi nin volatilitesi BIST
100, BIST 50 ve BIST 30 endekslerinin volatilitesine gore daha diisiiktiir” seklindeki
temel hipotezi; ARCH, GARCH, EGARCH ve TGARCH modelleri kullanilarak
31.08.2007 — 31.12.2013 tarihleri arasinda BIST Kurumsal Yénetimi BIST 100, BIST
50 ve BIST 30 endekslerine ait 1592 adet giinliik veri kullanilarak analiz edilmistir.
Yapilan analizler neticesinde yatirimcilarin finansal piyasalardaki yatirim kararlarini
daha giivenilir sartlarda almalarina imkan veren sonugclar elde edilmistir. Bu sayede bu
calismanin sonuglar1 finansal piyasalarda yatirim yapmak isteyen yatirimcilara bir

oncii gosterge olabilecektir.
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52. ONERILER

Calisma kapsaminda gerceklestirilen analizler neticesinde elde edilen bulgular
ve bunlarin ¢erg¢evesinde edinilen sonuglara bagli olarak gelecekte yapilacak
caligmalara 1s1k tutmasi amaciyla yeni arastirmalara yonelik Oneriler asagida
sunulmustur. Ayrica elde edilen sonuglara dayanarak sektdrde yer alan yatirimcilara

uygulamaya yonelik oneriler de yine asagida paragraflar halinde 6zetlenmistir.

Gergeklestirilen analizler neticesimde ulasilan sonuglar c¢alismanin temel
savini destekler niteliktedir. Fakat her ne kadar sonuglar istenilen yonde olsa bile yerel
Olcekte degerlendirilmek durumundadir. Bu sonuglarin genellenebilirligini Tiirkiye
siirlart igerisinden alarak kiiresel capa tagimak gerekmektedir. Bu amagla diinya
tizerinde belli bagh takip edilen ulusal endeksler ile ayni iilkelerin kurumsal yonetim
endekslerinin volatiliteleri hesaplanarak karsilastirmaya tabi tutulabilir ve bdylece bu
calisma ile elde edilen sonuglar diinya o6lgeginde genellenebilir. Boylece kurumsal
yonetim endeksinin volatilitesinin Tiirkiye’de oldugu gibi ulusal gosterge endeksi

volatilitesinden diisiik olup olmadig1 sinanarak literatiire kiiresel katki saglanabilir.

Calisma sonucunda ele alinan endekslere iliskin elde edilen volatiliteler
calismanin hipotezini dogrular nitelikte birbirinden farkli olarak bulunmustur. Fakat
bu farkliligin anlamli bir farklilik olup olmadiginin sinanmasi ileride gerceklestirilecek
caligmalarla arastirilabilir. Boylece bu c¢alismanin sonuglarimin bir nevi testi de

gerceklestirilmis olacaktir.

Calismanin sonuglarindan birisi de ele alinan endeksler arasinda en yiiksek
volatiliteye sahip olan endeksin BIST 30 endeksi olarak belirlenmesidir. Tiirkiye’de
bankacilik sektoriiniin kirilgan bir yapiya sahip olmas1 ve BIST 30 endeksinin % 40
oraninda bankacilik sektoriinde faaliyet gosteren firmalardan olugsmasi bu sonucun
temel sebebini olusturmaktadir. Buradan hareketle ileride gerceklestirilecek akademik
calismalarda BIST yapisi altinda hesaplanan bankacilik endeksi ile BIST 30 endeksi
arasinda bir volatilite gec¢isi olup olmadig: arastirilabilir. Boylece burada elde edilen

sonuglarin gecerliligi stnanmis olur.
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Ulkelerin menkul kiymet borsalarinda bircok farkli endeksin hesaplamasi
gerceklestirilmektedir. Fakat ulusal gosterge niteliginde olan ve takip edilen genellikle
tek bir endeks vardir. Tiirkiye agisindan bu endeks BIST 100 endeksidir. ileride
gerceklestirilecek calismalarda ulusal gosterge endeksi ile sektorel endeksler arasi
volatilite gegcislerinin varligi ve eger piyasalar arasi gecis varsa derecesinin

belirlenmesi gergeklestirilebilir.

Ileride gergeklestirilecek olan ¢alismalarda farkli derinliklere sahip piyasalarda
meydana gelen volatilite oranlarinin belirlenerek derinlik ile volatilite arasinda bir
baglantinin var olup olmadig1 ortaya konulabilir. Ayrica olumsuz haberlerin
olusturdugu asimetri ile piyasalarin derinligi arasindaki baglanti, gergeklestirilecek

calismalar ile ortaya konulabilir.

Daha ©6nce volatilite hesaplamas1 gerceklestirilmeyen BIST  Sehir
Endekslerinin volatilitesinin hesaplanmasi ve bu volatilitenin sehirlere ait makro

ekonomik gostergelerle kiyaslanmasi ileride yapilacak ¢alismalar ile incelenebilir.

Bu calisma ile elde edilen sonuglara gore ele alinan endeksler arasinda
volatilite yarilanma siireleri farklidir. Volatilite yarilama siirelerinin farkli olmasi
piyasalar arasinda arbitraj imkanin var oldugunu gostermektedir. Finansal piyasalara
yonelik yatirim yapmak isteyen yatirimcilarin bu arbitraj imkaninin varliginin
bilincinde olarak piyasalara yonelik detayli teknik analizler gerceklestirmeleri ve kar

elde etmeleri Onerilmektedir.

Finansal anlamda riskin bir gostergesi niteliginde olan volatilite, yatirimcilara
finansal piyasalardaki yatirimlarini degerlendirme konusunda yol gostericidir. Bu
kapsamda yatirimcilarin yatirimlarini volatilitesi diisiik olan Kurumsal Yonetim

endeksine yonlendirmeleri onerilebilir.
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EK1: Calismada Kullanilan Getiri Endekslerinin Logaritmik Verileri

ENDEKSLER
TARIH = i
urumsa BIST 30 BiST 50 BIST 100
Yonetim

31.08.2007 NA NA NA NA
03.09.2007 0.00581198 -0.006429538 -0.005971281 -0.005226103
04.09.2007 -0.008773902 0.002494963 0.002138064 0.001913387
05.09.2007 0.003407749 -0.013561859 -0.012749403 -0.012291273
06.09.2007 0.001231051 0.004193706 0.003825005 0.003635556
07.09.2007 -0.015393608 -0.01105089 -0.011813041 -0.011170108
10.09.2007 -0.002448723 -0.012059984 -0.01091061 -0.010276413
11.09.2007 0.004114257 0.016243256 0.015826162 0.015274234
12.09.2007 0.006578718 -0.000262706 -0.001146904 -0.001281374
13.09.2007 0.006980273 0.009299398 0.009712979 0.009047719
14.09.2007 -0.007955077 0.024405389 0.02125542 0.018751979
17.09.2007 -0.00065679 -0.002431488 -0.001199695 -0.001668074
18.09.2007 -0.003769283 0.00049862 -0.000365334 -0.000704894
19.09.2007 0.041962986 0.071800166 0.068602105 0.064843222
20.09.2007 0.00688025 -0.007388081 -0.006673309 -0.00634877
21.09.2007 0.016612497 0.003786251 0.00569465 0.006312889
24.09.2007 -0.006602024 -0.007004567 -0.006116379 -0.005610151
25.09.2007 -0.015717954 -0.013437722 -0.012843053 -0.012914729
26.09.2007 0.023881136 0.027301543 0.026303871 0.025251834
27.09.2007 0.00644386 0.00306967 0.002442932 0.002657808
28.09.2007 -0.002078446 -0.008426872 -0.007913532 -0.006381384
01.10.2007 0.004646736 0.002582315 0.003125718 0.002842236
02.10.2007 -0.006234343 0.011538365 0.010893192 0.009827599
03.10.2007 -0.013933508 -0.012841123 -0.011021969 -0.010439239
04.10.2007 0.000898773 0.013950709 0.014465865 0.013769724
05.10.2007 0.020845138 0.037534626 0.035606121 0.03360982
08.10.2007 0.004283694 -0.010753527 -0.0102121 -0.009089548
09.10.2007 0.039725913 0.032977064 0.030825439 0.028576763
10.10.2007 -0.009798233 -0.00922884 -0.009788659 -0.008160986
11.10.2007 0.00748732 0.013781291 0.012343913 0.01100477
15.10.2007 -0.01914116 0.004650639 0.003850487 0.003069992
16.10.2007 -0.017729638 -0.021469174 -0.019756358 -0.018135283
17.10.2007 0.018576843 0.012479257 0.013603354 0.012970655
18.10.2007 -0.016148715 -0.033777883 -0.030492672 -0.029139484
19.10.2007 -0.007934552 -0.018697641 -0.016361959 -0.013983345
22.10.2007 -0.01430794 -0.028214547 -0.028633875 -0.027721521
23.10.2007 0.022827863 0.0346741 0.034350719 0.032492954
24.10.2007 0.010345973 -0.001758265 -0.001981618 -0.00157508
25.10.2007 -0.002666367 0.000965849 0.001042059 0.001611326
26.10.2007 0.012537871 0.01513451 0.01407635 0.01280153
30.10.2007 0.018186508 0.007367561 0.005644022 0.005788319
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ENDEKSLER
TARIH " i
urumsa BIST 30 BIST 50 BiST 100
Yonetim

31.10.2007 0.021723658 0.016985583 0.01544261 0.014712089
01.11.2007 -0.016806483 -0.002738681 -0.003998365 -0.004251168
02.11.2007 -0.021682823 -0.011779867 -0.010553666 -0.009038975
05.11.2007 -0.028085492 -0.018448719 -0.015919509 -0.014005854
06.11.2007 0.01211269 0.017939243 0.015193197 0.014901239
07.11.2007 -0.000563002 -0.01700702 -0.016436151 -0.014684809
08.11.2007 0.00745736 -0.017887033 -0.017518266 -0.016464101
09.11.2007 -0.010407982 -0.028578617 -0.028785674 -0.027042039
12.11.2007 0.003730192 0.009165626 0.008267574 0.007329204
13.11.2007 0.012670398 0.01473942 0.01335369 0.011672262
14.11.2007 0.007885594 0.019869959 0.018775235 0.017138636
15.11.2007 -0.019533705 -0.019425535 -0.018238416 -0.016700161
16.11.2007 0.001532304 -0.00967041 -0.008479395 -0.008043139
19.11.2007 -0.020586805 -0.021280803 -0.021006049 -0.019366548
20.11.2007 0.002797808 0.007047215 0.007173773 0.00589421
21.11.2007 -0.031476777 -0.016773753 -0.017896101 -0.018121762
22.11.2007 -0.00046379 -0.009878048 -0.009244577 -0.007942743
23.11.2007 0.001349296 0.002153908 0.002693065 0.002524771
26.11.2007 0.004952257 0.009489493 0.007518831 0.006688588
27.11.2007 -0.011377154 -0.026920653 -0.026139203 -0.023627368
28.11.2007 0.02098835 0.037295723 0.036855935 0.033455761
29.11.2007 -0.005538844 -0.001974147 -0.001470887 -0.000406708
30.11.2007 0.007091287 0.02013118 0.019525537 0.01923118
03.12.2007 0.015302688 0.001489715 0.001747055 0.001957368
04.12.2007 -0.018704696 -0.006845118 -0.006542636 -0.005662797
05.12.2007 0.019641727 0.031037812 0.029770258 0.027534051
06.12.2007 0.00154979 0.014785866 0.013852507 0.011918934
07.12.2007 0.010705699 0.004746744 0.004848955 0.00539027
10.12.2007 -0.003101403 0.002652937 0.000910595 0.000496348
11.12.2007 -0.002654158 -0.004080116 -0.003636753 -0.004385858
12.12.2007 -0.002342367 0.011214509 0.010903446 0.008757224
13.12.2007 -0.007505991 -0.031407839 -0.029374907 -0.027272168
14.12.2007 -0.005430081 -0.006388017 -0.006967378 -0.005942523
17.12.2007 -0.007177213 -0.025567753 -0.024716406 -0.024113651
18.12.2007 0.021155947 0.012660684 0.01205028 0.011502718
19.12.2007 -0.010825636 -0.009739544 -9.13E-03 -0.006962339
24.12.2007 0.020467773 0.032551841 0.031693385 0.030418153
25.12.2007 -0.000114317 -0.003106043 -0.002912611 -0.002341501
26.12.2007 -0.001664894 0.000960386 0.000402652 -0.0001349
27.12.2007 0.002254807 -0.003725836 -0.003503401 -0.002534646
28.12.2007 0.02366431 0.007115441 0.008346453 0.008391096
31.12.2007 -0.00122114 -0.004222394 -0.003033923 -0.002881867
02.01.2008 -0.020053295 -0.017876064 -0.015525792 -0.01505215
03.01.2008 -0.015592849 -0.024309189 -0.022668449 -0.021564856
04.01.2008 -1.73E-02 -0.020862717 -0.019377985 -0.019070524
07.01.2008 0.004494506 -2.45E-05 0.000255331 0.000754567
08.01.2008 0.021024255 0.011891762 0.012594663 0.012596755
09.01.2008 -0.008272302 -0.010614593 -0.009607324 -0.009535372
10.01.2008 0.008241694 -0.008434912 -0.007930777 -0.007227063
11.01.2008 0.043187373 -0.008387103 -0.008788186 -0.008255641
14.01.2008 -0.014541795 -0.008382531 -0.007963281 -0.008504801
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ENDEKSLER
TARIH " i
urumsa BIST 30 BIST 50 BiST 100
Yonetim

15.01.2008 0.006184505 -0.022785454 -0.020983313 -0.021669298
16.01.2008 -0.059011205 -0.024733391 -0.025764419 -0.02580809
17.01.2008 -0.026976958 -0.003797679 -0.00391585 -0.003899725
18.01.2008 -7.05E-05 -0.002155941 -0.004698844 -0.005028616
21.01.2008 -0.059300864 -0.066484433 -0.065239164 -0.066124353
22.01.2008 -0.034196397 -0.017091346 -0.01926747 -0.021087702
23.01.2008 -0.04189687 -0.04777119 -0.047966932 -0.047160081
24.01.2008 0.057241527 0.060808174 0.056739237 0.056468129
25.01.2008 0.008218453 0.006632504 0.009666261 0.010750801
28.01.2008 -0.031101156 -0.044039997 -0.041162994 -0.040150814
29.01.2008 0.02507412 0.021892589 0.019829537 0.019620568
30.01.2008 -0.004124461 -0.010529761 -0.007354012 -0.006036668
31.01.2008 -0.024061854 -0.039489516 -0.038251863 -0.036943011
01.02.2008 0.013275448 0.04204614 0.04211156 0.040269779
04.02.2008 0.022513435 0.028302763 0.028219858 0.028122316
05.02.2008 -0.026313983 -0.036182678 -0.031619979 -0.03040375
06.02.2008 -0.031391124 -0.024754223 -0.025708076 -0.023573675
07.02.2008 -0.036464185 -0.037514162 -0.035780854 -0.03407244
08.02.2008 0.012680331 0.001029668 0.002925232 0.002181705
11.02.2008 -0.02469365 -0.014265558 -0.014762955 -0.014766607
12.02.2008 0.022146629 0.059883039 0.054654029 0.051777559
13.02.2008 0.020405371 0.029908534 0.027944957 0.027469684
14.02.2008 0.013911853 0.016319051 0.016647176 0.016426602
15.02.2008 -0.007634466 -0.030060386 -0.027903539 -0.026469346
18.02.2008 0.038076627 0.034308794 0.032924308 0.031905962
19.02.2008 0.005596247 0.010548339 0.010933826 0.011035993
20.02.2008 0.00867023 -0.008118559 -0.008396719 -0.008087329
21.02.2008 0.014261781 0.013457564 0.012230274 0.012345812
22.02.2008 -0.002859771 -0.020964573 -0.018963396 -0.018561406
25.02.2008 -0.011841466 -1.92E-02 -0.017620054 -0.015417205
26.02.2008 0.018628834 0.014473055 0.014142451 0.013925612
27.02.2008 0.026467102 0.018708174 0.017546951 0.016032961
28.02.2008 -0.010787504 -0.012812329 -0.01049733 -0.009491462
29.02.2008 -0.033776317 -0.027383756 -0.023729559 -0.023100607
03.03.2008 -0.052237176 -0.032891817 -0.033510781 -0.032533182
04.03.2008 -0.014277534 -0.0122554 -0.011983735 -0.009750152
05.03.2008 0.004190066 0.016232801 0.01366334 0.012617037
06.03.2008 -0.013653898 -0.023748182 -0.022385002 -0.021960545
07.03.2008 -0.038034042 -0.023165216 -0.023052904 -0.023475298
10.03.2008 -0.013592798 -0.002553365 -0.001104827 -5.62E-05
11.03.2008 0.05269056 0.049042688 0.044575514 0.042035205
12.03.2008 0.048237672 0.023934785 0.022443483 0.021244738
13.03.2008 -0.052346777 -0.043988796 -0.043669346 -0.042148235
14.03.2008 -0.014910541 0.004253407 0.004380661 0.003857989
17.03.2008 -0.084053058 -0.077031002 -0.077739366 -0.077518697
18.03.2008 0.019307603 0.034041655 0.032980795 0.032721324
19.03.2008 -0.003141643 0.00242563 0.004637482 0.004575126
20.03.2008 -0.02774241 -0.028819398 -0.028653153 -0.026234344
21.03.2008 -0.011174396 -0.00521894 -0.003032867 -0.003235108
24.03.2008 0.02699452 0.039582314 0.036356646 0.035362659
25.03.2008 -0.008005135 -0.002267921 -0.003326115 -0.003599198
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26.03.2008 -0.013347124 -0.007499014 -0.008020884 -0.008180168
27.03.2008 0.027521609 -0.000452363 -0.000644017 -0.000580034
28.03.2008 -0.025563885 -0.030082011 -0.028297005 -0.028296809
31.03.2008 0.002388259 -0.009662666 -0.008715525 -0.008870937
01.04.2008 0.020679777 0.047800554 0.046033619 0.044034757
02.04.2008 0.011695461 0.009202376 0.00959191 0.008375617
03.04.2008 0.005153472 -0.022018361 -0.020177505 -2.03E-02
04.04.2008 0.042617376 0.035250379 0.031804374 0.029505019
07.04.2008 0.014597919 0.024459374 0.023233511 0.021867154
08.04.2008 0.007135548 -0.004328354 -0.002652524 -0.002533512
09.04.2008 0.004702466 0.020321628 0.018375321 0.01776335
10.04.2008 -0.014340485 -0.02205203 -0.021285937 -0.018919684
11.04.2008 -0.002578249 -0.003357513 -0.003072856 -0.002704522
14.04.2008 -0.000436867 -0.004573598 -0.004927459 -0.005062661
15.04.2008 0.008855721 -0.004584717 -0.004467717 -0.003916372
16.04.2008 0.002465153 -0.003875004 -0.001907107 -0.000677311
17.04.2008 -0.006699863 0.000198025 -9.71E-06 0.001102858
18.04.2008 0.020669332 0.029298942 0.02578046 0.024673658
21.04.2008 0.015497782 0.009462676 0.009480916 0.009898403
22.04.2008 -0.004677191 -0.00810507 -0.007292049 -0.005530889
24.04.2008 0.008454903 0.008477149 0.006988773 0.00842971
25.04.2008 0.001571898 0.011047408 0.010089409 0.009300125
28.04.2008 0.007386284 -0.000353965 0.000889671 0.000462087
29.04.2008 0.007164278 -0.014084278 -0.013031327 -0.012910877
30.04.2008 0.013566636 0.009200286 0.010011653 0.009561476
01.05.2008 -0.017469018 -0.01487354 -0.013975104 -0.012358883
02.05.2008 -0.004731262 0.017932878 0.018434642 0.017690973
05.05.2008 -0.002210429 -0.001422665 -0.001372373 0.000768269
06.05.2008 -0.010204963 -0.016260732 -0.013621747 -0.013009079
07.05.2008 -0.010864743 0.009031255 0.008409166 0.008733736
08.05.2008 -0.016730768 -0.028971991 -0.02488973 -0.02248406
09.05.2008 0.020269944 -0.005332335 -0.006794688 -0.006536961
12.05.2008 0.020165601 -0.010900102 -0.009325516 -0.008844333
13.05.2008 0.008639839 0.003884191 0.004505853 0.004614779
14.05.2008 0.031170205 0.01880972 0.018052261 0.016398659
15.05.2008 -0.014705472 0.003933391 0.003795059 0.002404629
16.05.2008 0.003666139 -0.002738596 -0.003189438 -0.00294533
20.05.2008 -0.058286026 -0.029998986 -0.028196681 -0.026278617
21.05.2008 0.000127491 -0.007526828 -0.008141112 -0.006931289
22.05.2008 0.000890619 -0.007828516 -0.007708351 -0.005549624
23.05.2008 -0.010706172 -0.019985546 -0.018400574 -0.017107966
26.05.2008 -0.013834891 -0.016469861 -0.015520176 -0.012678057
27.05.2008 0.002889434 0.021159081 0.020298796 0.018836649
28.05.2008 -0.021870879 -0.021156766 -0.018989568 -0.017681264
29.05.2008 -0.002564863 -0.008983493 -0.0073144 -0.006687478
30.05.2008 0.012031562 0.023818862 0.025147975 0.023412471
02.06.2008 -0.001163455 0.005586113 0.004973247 0.00378359
03.06.2008 -0.000243439 0.008755476 0.00790102 0.008205873
04.06.2008 -0.008156799 -0.019113176 -0.015070066 -0.015436298
05.06.2008 0.000609084 0.015721473 0.017002891 0.015738679
06.06.2008 -0.004380424 -0.019105625 -0.020274294 -0.020433345
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09.06.2008 -0.018932318 -0.011914013 -0.014997433 -0.014835691
10.06.2008 -0.020039465 -0.012263666 -0.011367532 -0.010463999
11.06.2008 -0.011723876 -0.012476774 -0.010195594 -0.01083796
12.06.2008 -0.009355913 0.010904992 0.008724982 0.009246597
13.06.2008 -0.012004559 -0.009972673 -0.007757759 -0.007749185
16.06.2008 0.004147587 0.006156679 0.007136351 0.004426636
17.06.2008 -0.001684024 0.008091129 0.007416039 0.006697442
18.06.2008 -0.019973253 -0.017422406 -0.018081786 -0.015282959
19.06.2008 -0.00353783 -0.003949932 -0.004114068 -0.003410102
20.06.2008 -0.002856283 -0.002169086 -0.003338588 -0.002415788
23.06.2008 -0.018339215 -0.005785327 -0.008216442 -0.008720456
24.06.2008 -0.000593993 -0.011479338 -0.010334124 -0.008223438
25.06.2008 0.025575157 0.00912018 0.009023974 0.007930125
26.06.2008 -0.01011074 -0.028322371 -0.028260177 -0.026803328
27.06.2008 -0.019874724 -0.023114105 -0.021895022 -0.020704214
30.06.2008 0.003752632 -0.026176724 -0.023709855 -0.020866095
01.07.2008 -0.066751934 -0.061072361 -0.056345209 -0.055104642
02.07.2008 0.003530572 0.016330314 0.01222192 0.010727555
03.07.2008 -0.012830066 0.014043149 0.011175091 0.010472073
04.07.2008 0.005924105 0.011681134 0.011208662 0.011158219
07.07.2008 0.020922028 0.023258163 0.022166861 0.020479082
08.07.2008 0.015675457 -0.006926703 -0.004672009 -0.003300535
09.07.2008 0.006667946 0.023189889 0.021285875 0.020103057
10.07.2008 0.00315362 -0.001562543 -0.001329877 -0.000804667
11.07.2008 -0.024764956 -0.01433246 -0.015716844 -0.016100274
14.07.2008 0.033366878 0.022929818 0.024149794 0.023148797
15.07.2008 -0.01383342 -0.015963143 -0.015580858 -0.016074907
16.07.2008 0.035798403 0.033573396 0.03301602 0.03125766
17.07.2008 0.020769731 0.04357573 0.037597066 0.035670199
18.07.2008 0.006769955 0.009786931 0.006116484 0.006644663
21.07.2008 0.029063934 0.021849671 0.020922537 0.019757487
22.07.2008 -0.025664803 -0.032337498 -0.029743614 -0.028502556
23.07.2008 0.021028305 0.029403383 0.026025438 0.024666492
24.07.2008 0.015937067 0.011420827 0.011365016 0.010033989
25.07.2008 -0.02262808 -0.040795918 -0.038413403 -0.036276034
28.07.2008 0.006922782 0.018909324 0.017490884 0.014905244
29.07.2008 0.029204696 0.032400148 0.02934437 0.026732216
30.07.2008 0.024217694 0.066581581 0.059353291 0.054390491
31.07.2008 0.054106118 0.0177656 0.019992977 0.020551699
01.08.2008 0.040217957 0.011812728 0.017693144 0.018405258
04.08.2008 -0.009459179 0.001440936 0.001776803 0.006370545
05.08.2008 -0.044945488 -0.022996125 -0.024978378 -0.023899528
06.08.2008 0.020070602 -0.007201294 -0.004793301 -0.003840496
07.08.2008 -0.002284757 -0.01263014 -0.011573322 -0.01070889
08.08.2008 -0.008139356 -0.019796585 -0.018495257 -0.016415193
11.08.2008 0.003998971 0.023739749 0.01994934 0.018949056
12.08.2008 -0.010349403 -0.005855621 -0.005832737 -0.00652514
13.08.2008 -0.021109635 -0.004820183 -0.004739763 -0.00502926
14.08.2008 -0.005496256 0.012883983 0.011109816 0.011008812
15.08.2008 0.022693811 0.013540845 0.012778237 0.011534889
18.08.2008 -0.000951173 -0.006936127 -0.006504061 -0.005883397




145

ENDEKSLER
TARIH " i
urumsa BIST 30 BIST 50 BiST 100
Yonetim

19.08.2008 -0.04773302 -0.036554408 -0.03681792 -0.035396344
20.08.2008 -0.012970529 -0.017861067 -0.018483468 -0.01710759
21.08.2008 -9.47E-03 -0.006001409 -0.005880851 -0.005840179
22.08.2008 0.039360494 0.032785842 0.034009517 0.032929448
25.08.2008 -0.0124033 -0.004954635 -0.004937631 -0.004970803
26.08.2008 -0.006594544 -0.016580881 -0.015583854 -0.014706218
27.08.2008 -0.038733013 -0.007131022 -0.012692521 -0.013089377
28.08.2008 0.023920667 0.01284035 0.015621435 0.01439826
29.08.2008 0.00018801 -0.009374978 -0.007836758 -0.007637947
01.09.2008 -0.018315706 -0.009707923 -0.009802584 -0.009778287
02.09.2008 0.002563174 0.029944228 0.026497865 0.024541259
03.09.2008 0.002316431 -0.00120279 -0.001489513 -0.00268802
04.09.2008 5.74E-05 -0.0215796 -0.019465036 -0.019332197
05.09.2008 -0.004040464 -0.011386093 -0.01061169 -0.011204538
08.09.2008 0.016738059 0.039877936 0.037206672 0.03520153
09.09.2008 -0.016088313 -0.00972039 -0.009076327 -0.009734903
10.09.2008 -0.012476997 -0.025795696 -0.02215686 -0.020892481
11.09.2008 -0.029143391 -0.052974567 -0.051465746 -0.049742987
12.09.2008 -0.014553711 -0.009191153 -0.00973406 -0.009520243
15.09.2008 -0.052339829 -0.052461349 -0.053699216 -0.054161008
16.09.2008 -0.02696722 -0.036202356 -0.037342395 -0.039096142
17.09.2008 -0.031081544 -0.034798878 -0.031818245 -0.030358033
18.09.2008 -0.004406246 -0.013526082 -0.012642308 -1.57E-02
19.09.2008 0.066264084 0.127254896 0.121790598 0.121271824
22.09.2008 0.00502601 -0.009739939 -0.006237716 -0.005141926
23.09.2008 -0.020253753 -0.020067849 -0.019586897 -0.020365958
24.09.2008 -0.021351438 -0.003700632 -0.007138649 -0.0078451
25.09.2008 0.005472615 0.043437557 0.036123979 0.033124217
26.09.2008 0.010316061 0.007841728 0.007009287 0.005342252
29.09.2008 -0.002729699 -0.016220676 -0.014431683 -0.013919244
03.10.2008 -0.027808617 -0.046064222 -0.042732617 -0.042448549
06.10.2008 -0.068399744 -0.097398412 -0.092399422 -0.090136897
07.10.2008 -0.019181117 0.002609964 -4.02E-05 -0.00040755
08.10.2008 -0.062006435 -0.014365925 -0.021425713 -0.025324433
09.10.2008 0.004138834 0.002711872 0.001534728 0.003441332
10.10.2008 -0.061300173 -0.072386728 -0.075016596 -0.080305479
13.10.2008 0.021489024 0.016140633 0.016267409 0.01622147
14.10.2008 0.056363667 0.053665393 0.052954929 0.053551471
15.10.2008 -0.024656464 -0.035751846 -0.035769382 -0.036430935
16.10.2008 -0.032436078 -0.072383434 -0.067869449 -0.064639138
17.10.2008 -0.013981147 -0.077751312 -0.068070282 -0.064750564
20.10.2008 0.006610706 0.035695042 0.033543336 0.033950205
21.10.2008 0.004987192 -0.001840601 -0.001605741 -0.001505096
22.10.2008 -0.029115479 -0.047322274 -0.043794746 -0.041995871
23.10.2008 -0.014583527 -0.023004042 -0.023565608 -0.023032986
24.10.2008 -0.032641084 -0.037126455 -0.034501205 -0.035118165
27.10.2008 -0.00775767 0.012650288 0.006634903 0.006598012
28.10.2008 0.021365348 0.025900865 0.024329639 0.022686671
30.10.2008 0.054094874 0.081200779 0.076067148 0.071243498
31.10.2008 0.023376736 0.054206712 0.047201479 0.040436384
03.11.2008 0.008860046 -0.00138678 0.003662212 0.005543634
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04.11.2008 0.025924195 0.052705386 0.048762232 0.047302497
05.11.2008 -0.054320829 -0.055131004 -0.053328211 -0.052020555
06.11.2008 -0.016457862 -0.014955502 -0.016028231 -0.017461632
07.11.2008 -0.015195989 -0.030973372 -0.028901121 -0.026863341
10.11.2008 -0.005612551 0.008199227 0.004525219 0.005602987
11.11.2008 -0.039678891 -0.035591919 -0.036287255 -0.034498139
12.11.2008 -0.00343569 -0.028553783 -0.022795224 -0.021342214
13.11.2008 -0.030945422 -0.006793371 -0.008060123 -0.009616177
14.11.2008 0.004386685 0.014224334 0.013842818 0.012876349
17.11.2008 -0.037642294 -0.059677027 -0.055360401 -0.055753825
18.11.2008 -0.0720191 -0.01725652 -0.022940507 -0.023199584
19.11.2008 -0.078609633 -0.075588139 -0.071876092 -0.068967433
20.11.2008 0.008910279 -0.027587442 -0.028503332 -0.032488677
21.11.2008 0.017838278 0.03649998 0.032545502 0.034160233
24.11.2008 0.073206047 0.102626508 0.094770448 0.094252865
25.11.2008 0.0154617 0.005573932 0.008181455 0.0118436
26.11.2008 -0.000253002 0.001251809 0.00103305 -0.000655679
27.11.2008 0.014044186 0.042301034 0.040540653 0.039161907
28.11.2008 0.032294134 0.01040482 0.013023825 0.012977248
01.12.2008 -0.055487167 -0.062329235 -0.059425657 -0.05529055
02.12.2008 -0.017151605 0.009040746 0.00591156 0.003843506
03.12.2008 -0.008105415 -0.021993593 -0.020329423 -0.020212516
04.12.2008 0.016129284 0.034646742 0.032151498 0.030212851
05.12.2008 -0.022109768 -0.031689597 -2.80E-02 -2.61E-02
12.12.2008 0.013047552 0.048921813 0.038604714 0.036850757
15.12.2008 0.001546478 0.031500822 0.027418817 0.026183003
16.12.2008 0.064441801 0.031370974 0.031768025 0.030673061
17.12.2008 0.005664091 0.016841006 0.014458743 0.013891916
18.12.2008 -0.0542211 -0.01249674 -0.013753601 -0.013904041
19.12.2008 -0.03073659 -0.007355575 -0.008443101 -0.007227722
22.12.2008 0.000293454 0.001165799 0.001239504 -0.000244577
23.12.2008 -0.009851651 0.00418552 0.003281529 0.00362558
24.12.2008 -0.004022137 -0.011279072 -0.009785402 -0.009138595
25.12.2008 0.000518498 -1.60E-05 -3.59E-05 0.000160565
26.12.2008 0.021856612 0.017086227 0.016443281 0.016736855
29.12.2008 -0.005544272 -0.004045265 -0.00329019 -0.002846602
30.12.2008 0.008721511 -0.00336201 -0.002027213 -0.000475124
31.12.2008 0.024234592 0.018411798 0.01810275 0.017005956
02.01.2009 0.019433787 0.003519812 0.004543526 0.005255503
05.01.2009 0.030751259 0.038996414 0.037324472 0.035753816
06.01.2009 0.025903513 0.026000464 0.025090621 0.025425878
07.01.2009 -0.03089383 -0.031566674 -0.029612603 -0.028862086
08.01.2009 -0.055067557 -0.063362988 -0.062921245 -0.062208042
09.01.2009 0.007189929 0.008040977 0.008865606 0.009860215
12.01.2009 -0.01525417 -0.03383028 -0.031219017 -0.029191081
13.01.2009 0.023106756 0.016632762 0.015886016 0.015445563
14.01.2009 -0.058213993 -0.042035273 -0.041347193 -0.041167861
15.01.2009 -0.007353649 0.001058386 0.001625502 0.000661788
16.01.2009 0.016442333 0.023835656 0.022963374 0.02203734
19.01.2009 -0.029311075 -0.025373832 -0.023676922 -0.022692585
20.01.2009 -0.011984847 -0.014957345 -0.014055719 -0.013708672
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21.01.2009 -0.003635721 0.000111552 0.001112223 0.000865002
22.01.2009 -0.013252052 -0.003551966 -0.003777011 -0.003815102
23.01.2009 -0.006052459 0.003742319 0.006553282 0.005660988
26.01.2009 0.042444883 0.049583738 0.047924252 0.046831378
27.01.2009 0.016761031 -0.01009321 -0.006680834 -0.006634995
28.01.2009 0.059882768 0.039351762 0.035707951 0.034567378
29.01.2009 -0.020146683 -0.021706663 -0.020624773 -0.02052839
30.01.2009 -0.030463347 -0.008161022 -0.008714082 -0.008776714
02.02.2009 -0.033111895 -0.027085757 -0.026504867 -0.02591915
03.02.2009 0.000454734 0.017687441 0.015149297 0.015279462
04.02.2009 0.024993574 0.020213899 0.019179895 0.018577991
05.02.2009 -0.014588196 -0.015564279 -0.014691685 -0.014132915
06.02.2009 0.027916654 0.037445635 0.037640112 0.036607158
09.02.2009 0.019142037 0.011970236 0.01165535 0.011353075
10.02.2009 -0.038151088 -0.044954885 -0.042365929 -0.040542292
11.02.2009 -0.008902177 -0.026077213 -0.023442884 -0.022105598
12.02.2009 -0.00495825 -0.016735012 -0.014801638 -0.014888201
13.02.2009 -0.009799026 0.006733523 0.006128754 0.007026634
16.02.2009 -0.003821716 -0.011308911 -0.011951681 -0.011494832
17.02.2009 -0.049245541 -0.045275107 -0.042275567 -0.041136176
18.02.2009 -0.008738396 -0.000212122 -0.00193139 -0.00263141
19.02.2009 0.024451419 0.026351964 0.024826555 0.024654655
20.02.2009 -0.01669634 -0.037191801 -0.036894479 -0.035840814
23.02.2009 0.015515193 0.018062098 0.017876628 0.017303341
24.02.2009 0.014545139 0.001895821 0.002211741 0.001725186
25.02.2009 0.004346474 0.005456684 0.005308505 0.004975834
26.02.2009 0.010783087 -0.00117166 0.00010721 0.000671999
27.02.2009 -0.007211542 -0.007895547 -0.006502058 -0.005891786
02.03.2009 -0.004767087 -0.014004213 -0.014817374 -0.013689349
03.03.2009 0.00146274 0.001426914 0.002187895 0.002193069
04.03.2009 0.009941154 0.007747388 0.007489879 0.007913305
05.03.2009 -0.036804882 -0.041933622 -0.039880882 -0.03852217
06.03.2009 0.019376289 0.008440359 0.008390916 0.007958607
09.03.2009 -0.020722461 -0.008557519 -0.008042035 -0.007133515
10.03.2009 0.006428327 0.012292562 0.011304163 0.011234331
11.03.2009 -0.007909331 -0.001535877 -0.001776072 -0.001410777
12.03.2009 0.007962887 0.014202774 0.011672885 0.010974584
13.03.2009 0.000519149 0.001588374 0.002663805 0.003213332
16.03.2009 0.000579063 -0.001007668 -0.000575884 0.000214164
17.03.2009 -0.012425702 -0.009163602 -0.008152619 -0.007118698
18.03.2009 0.009134629 0.001295217 0.002044817 0.001891653
19.03.2009 0.020972609 0.022470728 0.02081277 0.019874483
20.03.2009 -0.013086258 0.002952461 0.002298058 0.002918529
23.03.2009 0.031429518 0.040682112 0.037539413 0.036196414
24.03.2009 0.000437143 0.003453983 0.003535492 0.003298466
25.03.2009 0.013113493 0.021872328 0.021694787 0.021165096
26.03.2009 0.004036749 -0.005988202 -0.00461635 -0.004968524
27.03.2009 0.005287162 0.012305967 0.01138466 0.011248075
30.03.2009 -0.020188839 -0.023924553 -0.022054664 -0.021624055
31.03.2009 0.02119974 0.025889767 0.027851529 0.027817942
01.04.2009 0.007176474 0.013037056 0.012697644 0.01288215
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02.04.2009 0.01591527 0.035132738 0.033658635 0.031973353
03.04.2009 -0.009076455 -0.005464188 -0.005585915 -0.005247283
06.04.2009 0.008777927 0.00013893 0.000660846 0.000735978
07.04.2009 -0.014412865 -0.011892696 -0.011054289 -0.010297661
08.04.2009 0.035495012 0.051885904 0.049557724 0.047403462
09.04.2009 0.02664051 0.033669713 0.032462747 0.031777974
10.04.2009 0.017837591 0.009194214 0.009883739 0.010170656
13.04.2009 -0.019054103 -0.013953845 -0.013707873 -0.013494309
14.04.2009 -0.00561763 -0.011960793 -0.010991532 -0.010111251
15.04.2009 0.004319365 0.005121163 0.005622675 0.005847238
16.04.2009 0.03217923 0.044530507 0.042901177 0.041454782
17.04.2009 0.014982035 -0.002951091 -0.002720929 -0.002617823
20.04.2009 -0.022704481 -0.034719606 -0.032391243 -0.030611466
21.04.2009 0.019523287 0.005020597 0.00502174 0.004548189
22.04.2009 0.003662992 0.008076034 0.008922629 0.009655878
24.04.2009 0.018226937 0.025070959 0.024014958 0.02468994
27.04.2009 0.010577677 -0.006109622 -0.004803715 -0.004152675
28.04.2009 -0.005958887 -0.015877394 -0.013697117 -0.012367871
29.04.2009 0.044517103 0.055219463 0.054154475 0.05198034
30.04.2009 0.005314933 0.032134058 0.030398653 0.029022788
04.05.2009 0.016829203 0.013465021 0.015726078 0.016393596
05.05.2009 0.029709089 0.026592386 0.025612498 0.0258824
06.05.2009 0.018721148 0.021760061 0.021139134 0.021060914
07.05.2009 -0.025632701 -0.022287229 -0.024903577 -0.026272991
08.05.2009 0.014868772 -0.004645643 -0.002265152 -0.000935181
11.05.2009 -0.015224134 -0.024650218 -0.021105173 -0.018541223
12.05.2009 0.017352898 0.026292552 0.026419037 0.025756646
13.05.2009 -0.002248044 -0.006099153 -0.006201783 -0.00622338
14.05.2009 0.021529745 1.14E-02 0.010380977 0.00858089
15.05.2009 0.006357618 0.010316587 0.009851784 0.011703516
18.05.2009 0.011096105 0.011721107 0.01178943 0.011252398
20.05.2009 0.049074564 0.046714935 0.044816527 0.042841023
21.05.2009 -0.016864913 -0.009060548 -0.010415206 -0.011324035
22.05.2009 0.008238877 0.009060548 0.009308711 0.009294306
25.05.2009 0.00771654 0.009019726 0.010739135 0.011379348
26.05.2009 -0.016546866 -0.016920736 -0.0160984 -0.015210492
27.05.2009 0.010530778 0.010853507 0.011264519 0.012032336
28.05.2009 -0.007882667 -0.004837295 -0.003978695 -0.003550882
29.05.2009 0.013145443 0.000379153 0.000292938 9.48E-05
01.06.2009 0.036414974 0.028364521 0.028208887 0.028131346
02.06.2009 -0.012361679 -0.011773683 -0.009619337 -0.007792443
03.06.2009 -0.019487451 -0.024791987 -0.023959332 -0.022362469
04.06.2009 -0.009204989 -0.020699667 -0.020109938 -0.019171902
05.06.2009 0.006487113 0.013533289 0.0136288 0.013947
08.06.2009 -0.026500418 -0.034024376 -0.033338133 -0.032005929
09.06.2009 0.002653443 0.003372898 0.004338664 0.004478339
10.06.2009 0.015981626 0.018325749 0.017129926 0.017089272
11.06.2009 0.009812463 0.010387988 0.010628686 0.009679896
12.06.2009 0.000980836 0.002341295 0.002107513 0.00267099
15.06.2009 -0.005345163 -0.004141783 -0.003642821 -0.003623997
16.06.2009 -0.004989056 -0.006212706 -0.005190883 -0.004441115
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17.06.2009 0.001996986 0.0018579 0.002166687 0.001688007
18.06.2009 0.018641002 0.03516588 0.03322055 0.031866022
19.06.2009 0.001008061 0.003052227 0.003204341 0.002918166
22.06.2009 -0.011240634 -0.014630325 -0.013157253 -0.011589263
23.06.2009 -0.011016917 -0.015138765 -0.014708162 -0.014168777
24.06.2009 0.021632054 0.026043808 0.025158313 0.024046449
25.06.2009 0.009538957 0.019896855 0.018135667 0.015786046
26.06.2009 0.011355705 0.012448055 0.012591339 0.011719551
29.06.2009 -0.002396137 0.003699995 0.003307906 0.002315614
30.06.2009 0.010098712 0.003184193 0.002979288 0.002929913
01.07.2009 0.004671048 0.007517072 0.008037134 0.007996563
02.07.2009 -0.004790621 -0.004195404 -0.005039963 -0.005590667
03.07.2009 0.008787305 -0.00880806 -0.007690389 -0.006518707
06.07.2009 0.004130942 -0.000235376 -0.00067515 -0.001052963
07.07.2009 0.000260523 0.013074671 0.012875911 0.012265296
08.07.2009 -0.013823969 -0.001148952 -0.001654177 -0.001519811
09.07.2009 -0.006480917 -0.00401595 -0.004147036 -0.004538963
10.07.2009 -0.013577743 -0.003814707 -0.005123757 -0.005617379
13.07.2009 0.000172039 0.006681367 0.006452187 0.006074282
14.07.2009 -0.002693076 -0.009666765 -0.00865777 -0.008232502
15.07.2009 0.037386741 0.036249521 0.034181471 0.032511733
16.07.2009 0.03047447 0.006710685 0.006661571 0.006370458
17.07.2009 -0.005024302 -0.013946948 -0.012315595 -0.011323711
20.07.2009 0.0075084 0.013163969 0.013811296 0.013780593
21.07.2009 -0.014076522 -0.008487675 -0.006909556 -0.00635718
22.07.2009 0.005144401 0.004400111 0.004141701 0.004758411
23.07.2009 0.024250275 0.019977225 0.019546066 0.018495326
24.07.2009 0.008056398 0.014356499 0.013856711 0.012603684
27.07.2009 0.01867989 0.012132481 0.01147713 0.01123585
28.07.2009 0.008743117 0.004280825 0.003716971 0.004036287
29.07.2009 0.007251971 0.008528425 0.007744956 0.009330611
30.07.2009 0.044671304 0.047599737 0.045259224 0.043744754
31.07.2009 0.00075763 0.013628887 0.01271226 0.010826416
03.08.2009 0.034692647 0.047968681 0.046340085 4.52E-02
04.08.2009 0.004879372 -0.001088935 0.00154994 0.00185364
05.08.2009 -0.018310775 -0.021353279 -0.018343556 -0.017993969
06.08.2009 0.005929586 -0.002780747 -0.002529403 -0.001445342
07.08.2009 0.021568968 0.023000377 0.02170672 0.021027966
10.08.2009 -0.007619364 -0.003131467 -0.002535619 -0.001832292
11.08.2009 -0.026840328 -0.024349313 -0.023817811 -0.022784985
12.08.2009 0.004172921 0.005356307 0.00464337 0.004814003
13.08.2009 0.019667409 0.015055745 0.014394395 0.013453822
14.08.2009 0.003552503 -0.004970908 -0.004011628 -0.004084167
17.08.2009 -0.007335734 0.000514846 -3.41E-05 -0.000271416
18.08.2009 0.007691722 -0.001962733 -0.001522794 -0.001299831
19.08.2009 0.020444952 0.035461887 0.033479991 0.031414732
20.08.2009 0.028288147 0.020083479 0.020190898 0.019757223
21.08.2009 0.014285424 0.013433101 0.013245001 0.013108357
24.08.2009 0.020776231 0.013044141 0.01301894 0.012676909
25.08.2009 0.010283344 0.004640747 0.006271512 0.006291446
26.08.2009 -0.015450774 -0.027248914 -0.02556692 -0.023435642
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27.08.2009 0.00488895 0.007920535 0.008448745 0.008987503
28.08.2009 0.010844354 0.002774869 0.002755433 0.003705781
31.08.2009 -0.02789463 -0.021626256 -0.021586037 -0.02143298
01.09.2009 0.000914775 0.008401976 0.00840756 0.00822427
02.09.2009 -0.020250973 -0.024549325 -0.024889612 -0.025344006
03.09.2009 0.006016787 0.009250791 0.009058321 0.008378228
04.09.2009 -0.010143879 -0.024910574 -0.023430581 -0.021588065
07.09.2009 0.008510275 0.000964878 0.001735495 0.002509388
08.09.2009 -0.029999906 -0.006587163 -0.009137732 -0.009497267
09.09.2009 0.006401797 -0.004760086 -0.005650621 -0.005834381
10.09.2009 0.018426095 0.009465388 0.010506494 0.009040915
11.09.2009 0.027138143 0.037196133 0.035528218 0.036271594
14.09.2009 -0.003546748 -0.004374907 -0.003422702 -0.001994997
15.09.2009 -0.01156415 -0.013744245 -0.013019997 -0.012536579
16.09.2009 0.010920902 0.016637034 0.016210517 0.016615282
17.09.2009 0.002705331 0.00482775 0.00573336 0.006084683
18.09.2009 0.002976372 0.004247322 0.003822953 0.00415717
23.09.2009 0.013645656 0.008261216 0.008279407 0.008195216
24.09.2009 -0.001698662 0.010366062 0.00903901 0.009023681
25.09.2009 -0.002427081 -0.007839566 -0.007810536 -0.007433471
28.09.2009 0.001119877 0.003995896 0.003965423 0.004001626
29.09.2009 0.018438718 0.011194104 0.011836968 0.011413993
30.09.2009 -0.016562709 -0.010353236 -0.009721907 -0.009442497
01.10.2009 0.006875172 -0.00314417 -0.002387276 -0.002213058
02.10.2009 -0.012061161 -0.021030527 -0.019998021 -0.019271762
05.10.2009 0.009663755 0.024215072 0.023312414 0.023026456
06.10.2009 0.032719038 0.03424518 0.032527975 0.031161024
07.10.2009 -0.01940549 -0.008818715 -0.009159664 -0.008730337
08.10.2009 0.004106543 0.019663591 0.018217796 0.017061195
09.10.2009 0.001228247 0.006867493 0.006892028 0.006746039
12.10.2009 0.016402726 0.015730017 0.015471677 0.01552067
13.10.2009 -0.003320909 -0.020640986 -0.019374747 -0.018431186
14.10.2009 0.032352557 0.019160187 0.019026884 0.018883922
15.10.2009 0.007362806 -0.00055377 -0.000504852 -0.000160966
16.10.2009 -0.009679076 -0.025915037 -0.025109852 -0.024346877
19.10.2009 0.011690499 0.010308406 0.009730267 0.009915518
20.10.2009 0.015672181 0.015459787 0.015429507 0.015078044
21.10.2009 0.01081065 0.003648411 0.003778342 0.004774353
22.10.2009 -0.006352646 -0.006052461 -0.005497994 -0.005441291
23.10.2009 0.006550024 0.008525109 0.007202057 0.007105865
26.10.2009 -0.006649568 -0.004284982 -0.003426433 -0.0029344
27.10.2009 -0.020324547 -0.017841259 -0.016921215 -0.016324642
28.10.2009 -0.02404603 -0.029304461 -0.029853782 -0.030082997
30.10.2009 -0.026041115 -0.036169376 -0.035869971 -0.035849671
02.11.2009 -0.010815273 0.010090008 0.008353233 0.005814519
03.11.2009 -0.007402884 -0.022414932 -0.023392946 -0.023906465
04.11.2009 0.017594401 0.02018698 0.019968948 0.020219096
05.11.2009 0.000772461 -0.002386363 -0.001405502 0.000351007
06.11.2009 -0.00383674 -0.008756894 -0.00752489 -0.00696214
09.11.2009 0.018672309 0.017078134 0.016896219 0.01698572
10.11.2009 0.002292981 0.006805239 0.007517532 0.007518939
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11.11.2009 3.40E-03 0.016079693 0.015767071 0.015029583
12.11.2009 -0.015882488 -0.00362178 -0.002869044 -0.002417189
13.11.2009 -0.000146656 -0.005985283 -0.006228154 -0.006258633
16.11.2009 0.004058531 0.008181395 0.007046027 0.006858767
17.11.2009 -0.032617086 -0.034061679 -0.032665803 -0.031914562
18.11.2009 -0.021453045 -0.018088889 -0.018178843 -0.01758188
19.11.2009 0.007561608 -0.006479677 -0.00667945 -0.006598171
20.11.2009 -0.031817703 -0.01763872 -0.018106772 -0.019347768
23.11.2009 0.020646055 0.014165966 0.013604105 0.013317021
24.11.2009 0.000258754 -0.007083722 -0.006347153 -0.006305975
25.11.2009 8.18E-05 0.000929232 0.000312167 0.000552732
26.11.2009 0.003512562 -0.003969871 -0.003900597 -0.004147849
01.12.2009 2.58E-02 0.015923872 0.016197129 0.016050938
02.12.2009 0.030055601 0.040601902 0.039478878 0.038612959
03.12.2009 0.027900018 0.039321262 0.038075292 0.036468353
04.12.2009 0.006358999 0.007963489 0.008527576 0.008514395
07.12.2009 -0.002535475 -0.006178353 -0.004967393 -0.003723725
08.12.2009 -0.002819866 -0.007034287 -0.006724387 -0.006519916
09.12.2009 -0.005988223 -0.007428596 -0.008018643 -0.008229038
10.12.2009 0.006200958 0.007922441 0.008130162 0.0082921
11.12.2009 -0.001189661 -0.004842005 -0.004432687 -0.004204468
14.12.2009 -0.002923115 0.016470849 0.016326521 0.016307352
15.12.2009 4.48E-05 0.005650658 0.005024944 0.0049904
16.12.2009 0.010056899 0.007694091 0.007658389 0.007262666
17.12.2009 -0.008999233 -0.01794568 -0.017476346 -0.016949088
18.12.2009 -0.004754659 0.002904001 0.003278346 0.003501449
21.12.2009 0.024446545 0.022888499 0.023028148 0.022530136
22.12.2009 0.001913402 0.005048768 0.005041585 0.004894739
23.12.2009 -0.002974133 -0.008358149 -0.007636937 -0.007211349
24.12.2009 0.004329723 0.005703466 0.006152399 0.005816602
25.12.2009 0.001454865 0.004469231 0.003987023 0.003891202
28.12.2009 -0.003537843 -0.001611593 -0.001545863 -0.000811852
29.12.2009 -0.001712578 0.002893721 0.003312005 0.00322294
30.12.2009 0.004300186 -0.002456065 -0.002413509 -0.002274007
31.12.2009 0.018799248 0.024602261 0.023323361 0.022138412
04.01.2010 0.013307984 0.008462345 0.009743312 0.010229254
05.01.2010 0.018916225 0.014879653 0.0145359 0.013898121
06.01.2010 0.013372097 0.005173762 0.007002361 0.007956789
07.01.2010 0.005600445 0.007196906 0.007543307 0.007771781
08.01.2010 0.002292381 -0.004042843 -0.003676334 -0.00318915
11.01.2010 -0.010718564 -0.018694625 -0.017095592 -0.016130809
12.01.2010 -0.006791103 -0.006205666 -0.005305161 -0.004548568
13.01.2010 1.65E-02 0.017824144 0.018383272 0.017559232
14.01.2010 0.005723333 0.001738703 0.002382139 0.002074013
15.01.2010 -0.011547487 -0.015251241 -0.014207055 -0.013516943
18.01.2010 0.012272608 0.009134913 0.009471971 0.010044039
19.01.2010 0.01572303 0.012318981 0.011600703 0.011097911
20.01.2010 -0.000218541 0.007358777 0.006151202 0.005597264
21.01.2010 -0.001272941 -0.003137922 -0.003067168 -0.003033733
22.01.2010 -0.027967622 -0.023616596 -0.02354665 -0.023856592
25.01.2010 0.004707119 0.004596 0.005293552 0.005236574
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26.01.2010 -0.006803753 0.000712233 0.000896413 0.000671724
27.01.2010 7.60E-05 -0.006460512 -0.005153591 -0.004547585
28.01.2010 0.018087284 0.013055471 0.012616227 0.01285258
29.01.2010 0.001026043 -0.003021744 -0.002618694 -0.002191216
01.02.2010 0.016072204 0.015694088 0.015768931 0.015891896
02.02.2010 -0.010299976 -0.007178898 -0.007531061 -0.006837682
03.02.2010 0.002729984 -0.003042334 -0.002007765 -0.001432546
04.02.2010 -0.030272537 -0.03072226 -0.029982907 -0.029575255
05.02.2010 -0.03693409 -0.036429726 -0.036697888 -0.038300644
08.02.2010 -0.02582133 -0.030595442 -0.031373413 -0.030015835
09.02.2010 0.022278258 0.015965195 0.016392144 0.017725431
10.02.2010 0.000216485 -0.007067962 -0.006199949 -0.005105961
11.02.2010 0.018494553 0.015319111 0.016089943 0.015960067
12.02.2010 -0.003720108 -0.007749533 -0.007322055 -0.006193052
15.02.2010 0.003722999 0.003185475 0.004588528 0.005285242
16.02.2010 0.009722388 0.009239405 0.00807759 0.008033995
17.02.2010 0.01808717 0.029562832 0.028121378 0.029039811
18.02.2010 -0.014654062 -0.017046783 -0.016619326 -0.015578791
19.02.2010 0.010010063 0.01892473 0.017436735 0.016435781
22.02.2010 -0.012320234 -0.014903406 -0.01578234 -0.013711549
23.02.2010 -0.031458507 -0.024390174 -0.024318423 -0.022620266
24.02.2010 -0.023818446 -0.032070918 -0.033225296 -0.034769607
25.02.2010 -0.002326311 -0.021089103 -0.020021184 -0.01870234
26.02.2010 0.016120558 0.01752061 0.019463983 0.019627009
01.03.2010 0.023918278 0.027171933 0.027322625 0.029306258
02.03.2010 0.003543992 0.006284369 0.006082795 0.005696203
03.03.2010 0.003123483 0.006198548 0.005839445 0.00432166
04.03.2010 -0.003623284 -0.006393273 -0.005578165 -0.005009667
05.03.2010 0.011770957 0.024999586 0.024112492 0.022773352
08.03.2010 0.009304699 0.013286865 0.01296149 0.012668308
09.03.2010 -0.007576925 -0.00640831 -0.006834857 -0.006335378
10.03.2010 0.001538606 -0.002737768 -0.003412316 -0.003915462
11.03.2010 -0.006821561 -0.007343127 -0.007432721 -0.00716174
12.03.2010 0.003658621 -0.002496396 -0.002487411 -0.002744654
15.03.2010 0.000157699 -0.005164734 -5.22E-03 -0.00502128
16.03.2010 0.022235188 0.025510015 0.025025232 0.023990395
17.03.2010 0.018802458 0.021307578 0.020756818 0.019908149
18.03.2010 -0.014623259 -0.013339558 -0.013522346 -0.014267296
19.03.2010 -0.008727768 -0.000500287 -0.001274296 -0.001821586
22.03.2010 0.012312017 0.006680992 0.007730063 0.00848662
23.03.2010 0.005274216 0.00957609 0.008819039 0.008486433
24.03.2010 0.008171054 0.018892183 0.016446804 0.014566003
25.03.2010 0.018997686 0.038807217 0.036602105 0.034020853
26.03.2010 0.000302393 -0.008796694 -0.008277928 -0.007637157
29.03.2010 0.004111695 1.26E-05 0.000827339 0.001124921
30.03.2010 0.001162187 0.003335156 0.00318467 0.00340816
31.03.2010 -0.000435734 -0.004132781 -0.004215012 -0.003727313
01.04.2010 0.017223863 0.024033089 0.023070907 0.022186721
02.04.2010 0.002891985 0.007371008 0.006661692 0.006094763
05.04.2010 0.000367615 0.01081822 0.010005055 0.010254292
06.04.2010 -0.001863098 -0.003666351 -0.002657582 -0.001848396
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07.04.2010 0.001013629 0.00483144 0.004535208 0.00408787
08.04.2010 -0.001982023 -0.00547672 -0.004242065 -0.003990385
09.04.2010 0.014073329 0.013291722 0.013313618 0.013150926
12.04.2010 0.001993585 -0.004409942 -0.004440007 -0.004767511
13.04.2010 -0.002191827 -0.014941616 -0.013038065 -0.012682407
14.04.2010 0.017234952 0.024934031 0.022687698 0.021704899
15.04.2010 -0.000343686 -0.005155559 -0.004971087 -0.004650079
16.04.2010 -0.003065575 -0.017008079 -0.015062876 -0.014181213
19.04.2010 0.000227341 -0.000599672 -0.000826916 -0.001211468
20.04.2010 0.011667217 0.011374346 0.012551328 0.012526868
21.04.2010 0.000472563 -0.009824581 -0.008710128 -0.007418759
22.04.2010 0.008916292 -0.003924206 -0.001997642 -0.001832096
26.04.2010 0.011615086 0.011441601 0.011302467 0.012008817
27.04.2010 -0.004661119 -0.015898126 -0.015180125 -0.014084482
28.04.2010 -0.012068795 -0.003580757 -0.004419953 -0.004843583
29.04.2010 0.010710534 0.012450477 1.22E-02 0.013199122
30.04.2010 0.005971943 0.005227325 0.005056499 0.004451955
03.05.2010 -0.005690815 -0.009971524 -0.008955603 -0.008835982
04.05.2010 -0.022879266 -0.017791194 -0.018081652 -0.01830298
05.05.2010 -0.016511283 -0.014037178 -0.014641661 -0.015818553
06.05.2010 -0.008925785 -0.013657155 -0.012522067 -0.012077257
07.05.2010 -0.050648578 -0.053406029 -0.055365977 -0.056752618
10.05.2010 0.060447794 0.069651666 0.069295004 0.068951796
11.05.2010 0.004870828 -0.00110273 -0.000134612 0.000243
12.05.2010 0.02120164 0.029507766 0.027435718 0.026474247
13.05.2010 -0.00950797 1.48E-05 -0.000169569 -0.000141283
14.05.2010 -0.02775656 -0.040872177 -0.0387119 -0.038390014
17.05.2010 0.002390762 0.012389598 0.010174221 0.008715965
18.05.2010 0.017250306 0.017039136 0.016993438 0.016597528
20.05.2010 -0.042885787 -0.047349587 -0.046197126 -0.045389008
21.05.2010 0.006595875 -0.006464892 -0.006310496 -0.006194633
24.05.2010 0.002551915 0.009556732 0.00986892 0.010101588
25.05.2010 -0.04020597 -0.045519264 -0.0438133 -0.042971416
26.05.2010 0.029564214 0.037181127 0.035256343 0.034824229
27.05.2010 0.001487455 0.008727712 0.00763733 0.007847478
28.05.2010 0.002360205 0.015895532 0.015252971 0.01424783
31.05.2010 -0.007871331 -0.01534334 -0.015030374 -0.014569703
01.06.2010 0.004957949 -0.001527524 0.000389321 0.001385865
02.06.2010 0.012074028 0.014332538 0.014139503 0.01371635
03.06.2010 0.004553756 0.005887521 0.00441146 0.003520378
04.06.2010 -0.011757975 -0.013518034 -0.013914308 -0.01443907
07.06.2010 -0.006171787 -0.005268615 -0.005620194 -0.005624446
08.06.2010 -0.008454805 -0.01408584 -0.012167055 -0.011897271
09.06.2010 0.013072031 0.01331033 0.012308321 0.011865965
10.06.2010 0.006332839 0.010683952 0.010150783 1.02E-02
11.06.2010 0.006671933 0.006270047 0.005796466 0.00490569
14.06.2010 0.007651071 0.011168328 0.010376795 0.010055667
15.06.2010 0.010547576 0.014130068 0.013884871 0.013067967
16.06.2010 0.001278933 -0.002168904 -0.001607744 -0.000326338
17.06.2010 0.00540727 0.009790235 0.009962938 0.008616579
18.06.2010 -0.000382323 0.003124599 0.002485056 0.002518584
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21.06.2010 0.006354133 0.005602196 0.004746925 0.00424643
22.06.2010 0.001162639 -0.005117093 -0.004882624 -0.004728163
23.06.2010 -0.014026685 -0.021651988 -0.020397223 -1.95E-02
24.06.2010 0.001792339 -0.000566821 -9.11E-06 0.000166032
25.06.2010 0.000523408 -0.001143425 -0.001067979 -0.000920257
28.06.2010 0.00468055 0.011699498 0.010632985 0.010131774
29.06.2010 -0.019316065 -0.023752739 -0.022332747 -0.021815713
30.06.2010 -0.006476345 -0.008513017 -0.007540893 -0.006830467
01.07.2010 -0.002212817 -0.005773243 -0.0055818 -0.00558058
02.07.2010 0.010856112 0.024343113 0.021005793 0.020009123
05.07.2010 -0.001610442 0.001369528 0.001169477 0.001419841
06.07.2010 0.012861242 0.023425063 0.020452773 0.019062269
07.07.2010 0.005562194 -0.001830248 3.29E-05 0.000190236
08.07.2010 0.010545213 0.009608928 0.0093941 0.009585043
09.07.2010 -0.001067129 -0.006406982 -0.004939816 -0.003400801
12.07.2010 0.001269647 0.010180715 0.00862154 0.007303741
13.07.2010 0.01303196 0.014507548 0.013443476 0.012237287
14.07.2010 -4.35E-03 0.000748256 0.001078098 0.000388865
15.07.2010 -0.005446375 -0.013718401 -0.011439108 -0.010542464
16.07.2010 -0.001644945 0.001095264 0.000220273 0.000683352
19.07.2010 0.011608852 0.005330908 0.007377813 0.00664811
20.07.2010 0.004237818 0.003392087 0.002476781 0.001949069
21.07.2010 0.012813125 0.023032462 0.022093866 0.021523634
22.07.2010 0.007608753 0.008767676 0.008170632 0.007114832
23.07.2010 -0.005331261 -0.012087637 -0.010945519 -0.010400132
26.07.2010 0.003876732 0.004547397 0.003688767 0.00350397
27.07.2010 0.011164605 0.01641705 0.014688071 0.013706533
28.07.2010 8.62E-05 0.001367129 0.001212747 0.001248869
29.07.2010 0.008341241 0.007263409 0.005919028 0.00549702
30.07.2010 -0.008309149 -0.015686933 -0.015100102 -0.014436545
02.08.2010 0.012977497 0.014415669 0.013793674 0.013711003
03.08.2010 -0.002489705 -0.013685095 -0.01122219 -0.010180229
04.08.2010 0.010457762 -0.005323911 -4.13E-03 -3.30E-03
05.08.2010 -0.003646477 -0.006313522 -0.005997971 -0.00464584
06.08.2010 0.000730632 0.003288009 0.002907302 0.002511439
09.08.2010 -0.004172988 0.000812266 0.001907409 0.002217327
10.08.2010 -0.012688409 -0.013378987 -0.012460228 -0.012028921
11.08.2010 -0.016079314 -0.018682113 -0.017276334 -0.017302053
12.08.2010 -0.000229626 0.004369395 0.004218898 0.003930994
13.08.2010 0.002125894 0.002228954 0.001578385 0.001645477
16.08.2010 0.011470205 0.00841003 0.006517294 0.005847401
17.08.2010 0.003702038 0.012308475 0.01116288 0.010823097
18.08.2010 0.00293067 2.41E-05 -8.32E-05 -0.000327831
19.08.2010 -0.012128956 -0.009923914 -0.010040055 -0.010043731
20.08.2010 -0.004828616 -0.001643494 -0.001648689 -0.001691485
23.08.2010 -0.000893538 0.001561292 0.002294556 0.002389233
24.08.2010 0.004233363 -0.005726077 -0.004283896 -0.004548479
25.08.2010 0.003066942 -0.005541643 -0.005994087 -0.005774747
26.08.2010 0.010436201 0.015062859 0.013263119 0.013165672
27.08.2010 0.00108045 0.005974827 0.005013411 0.004861888
31.08.2010 0.007468521 0.010930563 0.010385185 0.010504194
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01.09.2010 0.006348843 0.013271383 0.012345084 0.011817213
02.09.2010 0.003542915 0.002458259 0.00308812 0.002965535
03.09.2010 0.000905484 0.003162927 0.002236115 0.002294786
06.09.2010 -0.00317941 0.001714501 0.001433201 0.0016728
07.09.2010 -0.002851572 -0.006178994 -0.006004254 -0.005814061
08.09.2010 -0.005146084 -0.001688134 -0.001581526 -2.29E-03
13.09.2010 0.031259497 0.026776457 0.026412127 0.026892586
14.09.2010 0.00242433 0.002516575 0.003069562 0.003509225
15.09.2010 0.015220726 0.016005516 1.54E-02 0.014597566
16.09.2010 0.004572008 0.003896124 0.004954662 0.005271734
17.09.2010 -0.000258557 0.002537469 0.002443074 0.002025664
20.09.2010 0.008101094 0.004933939 0.006249061 0.006672287
21.09.2010 -0.002355429 -0.003191185 -0.002760093 -0.002567303
22.09.2010 0.00293992 0.007640364 0.006068099 0.00551175
23.09.2010 0.001294612 -0.006125711 -0.005018182 -0.004453841
24.09.2010 -0.003501241 0.00105199 -8.97E-06 0.000761132
27.09.2010 -0.002610512 0.007544963 0.006059458 0.005987545
28.09.2010 0.015008423 0.016749807 0.015358261 0.014784657
29.09.2010 0.003393882 2.73E-05 -0.000298861 -0.000587036
30.09.2010 0.014681074 0.004164747 0.003788321 0.003395893
01.10.2010 -0.009709054 -0.015638489 -0.013978832 -0.013648837
04.10.2010 0.007802889 0.007574122 0.008559531 0.008169445
05.10.2010 0.00691767 0.01446893 0.013605855 0.013186092
06.10.2010 0.005714361 0.010198793 0.009554166 0.008959231
07.10.2010 0.006085784 -0.002888739 -0.002180926 -0.001807414
08.10.2010 0.003461231 0.008029355 0.006785107 0.00684108
11.10.2010 0.012953063 0.029606274 0.027203178 0.026176098
12.10.2010 0.005707359 0.011565911 0.010379871 0.009736758
13.10.2010 0.008813008 0.007077159 0.006778171 0.007033948
14.10.2010 -0.015041827 -0.015263905 -0.013803536 -0.013504201
15.10.2010 0.016695538 0.011699811 0.01312457 0.01256789
18.10.2010 0.002856138 0.002549194 0.004591828 0.00507636
19.10.2010 -0.014547653 -0.009050776 -9.35E-03 -0.008827618
20.10.2010 0.003208086 -0.008314133 -0.007861703 -0.006813211
21.10.2010 8.58E-03 0.018038568 0.016002473 0.015531835
22.10.2010 0.001857103 0.0081102 0.008027077 0.007868278
25.10.2010 0.004161438 -0.003447365 -0.002637766 -0.000923864
26.10.2010 -0.000679956 -0.003792002 -0.002654706 -0.002500337
27.10.2010 -0.021781592 -0.033180491 -0.03083263 -0.030818323
28.10.2010 0.005600404 0.003119564 0.003109312 0.00250382
01.11.2010 -0.000265983 0.006937384 0.004976688 0.004622288
02.11.2010 -0.010292311 -0.008300904 -0.007655514 -0.008025184
03.11.2010 0.004029209 -3.05E-05 0.00161689 0.001202064
04.11.2010 0.025328814 0.036758343 0.033808496 0.032986455
05.11.2010 1.48E-06 -0.002209286 -0.001750914 -0.001782015
08.11.2010 0.002056887 0.002803566 0.002384972 0.002284982
09.11.2010 0.00732094 0.010385393 0.008930306 0.008452906
10.11.2010 -0.00549601 -0.016060069 -0.014144807 -0.013824288
11.11.2010 -0.000958439 -0.010340005 -0.007654819 -0.006769995
12.11.2010 0.000661187 -0.00895941 -0.008046468 -0.007617863
15.11.2010 0.004755272 0.005958175 0.006979421 0.006377437
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22.11.2010 -0.014043294 -0.036179559 -0.031728264 -0.030041909
23.11.2010 -0.039162495 -0.021492991 -0.022979892 -0.023701756
24.11.2010 -0.000695259 0.016309493 0.013134715 0.01340635
25.11.2010 -0.001526194 -0.002592026 -0.001630927 -0.001218209
26.11.2010 -0.01918482 -0.01747836 -0.015537938 -0.015021334
29.11.2010 -0.019656015 -0.034724177 -0.032876019 -0.031880917
30.11.2010 0.01873168 0.022454641 0.020818784 0.01976057
01.12.2010 0.015810006 0.011273888 0.011433139 0.012316122
02.12.2010 0.018247399 0.012239026 0.012648166 0.01176451
03.12.2010 0.00354143 -0.003588467 -0.002012089 -0.001179303
06.12.2010 0.009881313 0.01325931 0.012810847 0.012661109
07.12.2010 -0.001802293 0.002290404 0.002173784 0.002380401
08.12.2010 -0.001440338 -0.003671378 -0.002763514 -0.002490892
09.12.2010 -0.02235779 -0.032014854 -0.028256395 -0.02680514
10.12.2010 -0.011503863 -0.020997667 -0.019542506 -0.017676088
13.12.2010 0.023065738 0.026937774 0.025382717 0.024729353
14.12.2010 0.010085629 0.002353267 3.08E-03 0.003278895
15.12.2010 -0.008030162 -0.02117505 -0.016985757 -0.015309996
16.12.2010 -0.013775772 -0.019777454 -0.018124484 -0.016466746
17.12.2010 -0.010413298 -0.017145911 -0.014273141 -0.014150577
20.12.2010 -0.01093589 0.004584148 0.000245276 -0.000355827
21.12.2010 0.018236739 0.022235854 0.020745014 0.020543891
22.12.2010 0.017554105 0.009058696 0.009420308 0.009528373
23.12.2010 0.008105393 0.011796448 0.0118644 0.011830074
24.12.2010 -0.00043399 0.000287672 0.000427991 0.000729953
27.12.2010 -0.00027219 -0.000616975 0.000347112 0.001345836
28.12.2010 0.000451946 -5.23E-05 0.000947247 0.001285341
29.12.2010 -0.001334502 0.005412872 0.004433702 0.004171423
30.12.2010 -0.001101374 0.000905668 0.000569931 0.001534739
31.12.2010 -0.010731685 -0.015477388 -0.014287529 -0.012311901
03.01.2011 0.023987681 0.023109626 0.023497053 0.024002313
04.01.2011 0.005251115 0.011148273 0.009164189 0.009040233
05.01.2011 0.021195789 0.008070124 0.009363769 0.008859562
06.01.2011 0.01008573 0.007641991 0.006923484 0.006982374
07.01.2011 -0.006796501 -0.010321503 -0.008949089 -0.007835222
10.01.2011 -0.004223502 -0.014723025 -0.013582893 -0.013108686
11.01.2011 0.00162058 -0.003975195 -0.003662048 -3.04E-03
12.01.2011 -0.002428208 0.004947026 0.003632807 0.003760426
13.01.2011 0.009750618 0.010553664 0.009689576 0.009546836
14.01.2011 -0.006309826 -0.012366852 -0.01119679 -0.010199122
17.01.2011 -0.018041023 -0.017889808 -0.016725633 -0.01556339
18.01.2011 -0.000223119 -0.009068277 -0.007489742 -0.006049445
19.01.2011 0.003413879 0.000375345 0.000748286 0.000520766
20.01.2011 -0.009280772 -0.019788764 -0.017772993 -0.017834914
21.01.2011 0.001745129 0.011461508 0.009529101 0.009743914
24.01.2011 -0.011501709 -0.01355297 -0.012494566 -0.011067052
25.01.2011 -0.003295493 -0.000477136 -8.65E-05 -0.000748854
26.01.2011 0.009747982 0.014374978 0.01249494 0.012326076
27.01.2011 -0.015529785 -0.01257735 -0.013615658 -0.014082184
28.01.2011 -0.022274044 -0.026709602 -0.027813318 -0.02849812
31.01.2011 -0.001911322 0.003248028 0.002165271 0.001056124
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01.02.2011 0.023554088 0.024554173 0.024237235 0.024115902
02.02.2011 0.000943733 0.007434144 0.007318818 0.007446734
03.02.2011 -0.021139749 -0.025206576 -0.024984867 -0.02447812
04.02.2011 0.014553783 0.028748364 0.025378014 0.024506606
07.02.2011 -0.003551156 -0.009100471 -0.007172744 -0.006196054
08.02.2011 0.010869241 0.005418795 0.004699338 0.005355495
09.02.2011 0.003698046 0.004317143 0.004784114 0.004823089
10.02.2011 -0.012603336 -0.019991248 -0.018612061 -0.017664398
11.02.2011 0.006255473 0.004900638 0.004962596 0.004782272
14.02.2011 0.000616853 -0.003265154 -0.002656284 -0.002497987
15.02.2011 0.003996738 0.003135913 0.003994195 0.003606395
16.02.2011 0.004315214 0.008109989 0.008488922 0.008599053
17.02.2011 -0.005564979 0.012736952 0.010346988 0.009310308
18.02.2011 -0.005283531 -0.000202198 0.000612375 0.000190943
21.02.2011 -0.00662885 -0.01517872 -0.013428724 -0.013069057
22.02.2011 -0.002092601 -0.005692092 -0.006962615 -0.0072463
23.02.2011 -0.017434131 -0.023107652 -0.022877291 -0.023900962
24.02.2011 -0.02851691 -0.034702365 -0.036412655 -0.038277413
25.02.2011 0.008227679 0.004511595 0.00726689 0.00993261
28.02.2011 0.006813673 -0.006677045 -0.003046137 -0.001361224
01.03.2011 -0.027181575 -0.046238625 -0.042473509 -0.042917884
02.03.2011 0.003628526 -0.000655838 -0.000503633 -0.000768402
03.03.2011 0.020457344 0.028294669 0.027850436 0.028944194
04.03.2011 0.000850548 0.014256603 0.013167762 0.011947225
07.03.2011 -0.005250511 -0.016977204 -0.014977473 -0.014757336
08.03.2011 0.003560783 0.020240867 0.017068543 0.017842368
09.03.2011 0.014090699 0.023406312 0.019682032 0.019100955
10.03.2011 0.00081224 0.013886038 0.011692033 0.010909393
11.03.2011 0.012290277 0.012661881 0.009875375 0.009648713
14.03.2011 0.015097157 0.010901305 0.011766926 0.011665225
15.03.2011 -7.47E-03 -0.003294099 -0.004790067 -0.004910828
16.03.2011 -0.00923545 -0.016346616 -0.014983576 -0.014644232
17.03.2011 0.004876949 0.002845882 0.002768109 0.003183617
18.03.2011 0.009025265 0.008148283 0.006360545 0.005608839
21.03.2011 0.013580492 0.00457128 0.00605703 0.005878777
22.03.2011 0.007650103 0.009573822 0.010450926 0.010208466
23.03.2011 -0.00986325 -0.019857425 -0.017895416 -0.016580668
24.03.2011 0.008292648 0.010139228 0.009245153 0.009935121
25.03.2011 0.001028167 -0.004166758 -0.002109047 -0.001692947
28.03.2011 0.007193155 0.000151025 -0.000168533 0.000326585
29.03.2011 -5.22E-05 -0.009246113 -0.008483595 -0.007264022
30.03.2011 0.010747829 0.011676565 0.012284715 0.012524395
31.03.2011 0.007755763 -0.002496697 -0.00198765 -0.001443748
01.04.2011 0.019355909 0.024222741 0.023094061 0.022158174
04.04.2011 0.01873793 0.03626896 0.033938117 0.030932736
05.04.2011 -0.003795334 0.002356808 0.002315807 0.001589469
06.04.2011 0.013825491 0.016713574 0.015541368 0.014310718
07.04.2011 0.010164601 0.014243743 0.013054417 0.012635568
08.04.2011 -0.010588816 -0.023116743 -0.022931173 -0.020311465
11.04.2011 -0.003415022 0.001872204 0.002898138 0.003586648
12.04.2011 -0.003598299 -0.003117155 -0.003109669 -0.002758109
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13.04.2011 0.004859408 0.002398378 0.003104087 0.002885912
14.04.2011 -0.00333589 -0.002082339 -0.002507681 -0.00254575
15.04.2011 0.011026193 0.007928923 0.007529473 0.007198342
18.04.2011 -0.024284131 -0.028083113 -0.027765638 -0.027291862
19.04.2011 0.012977391 0.016004332 0.016559821 0.016888948
20.04.2011 0.011265761 0.004779668 0.004437037 0.004594645
21.04.2011 0.009043731 0.008020537 0.007416313 0.00748884
22.04.2011 0.000488856 0.001654892 0.002027504 0.001838456
25.04.2011 0.007463564 0.001442446 0.001835423 0.002601083
26.04.2011 0.002243053 -0.005759793 -0.005337393 -0.005041304
27.04.2011 -0.008549898 -0.013343339 -0.011811093 -0.010734799
28.04.2011 0.004843663 0.008703201 0.009393276 0.00950665
29.04.2011 0.009566743 0.015022474 0.012643757 0.011764197
02.05.2011 0.006462003 0.005195059 0.00418139 0.003924094
03.05.2011 0.004188299 0.010841196 0.009027509 0.007874394
04.05.2011 -0.006421597 -0.008090495 -0.008259156 -0.009095809
05.05.2011 -0.011186182 -0.001567689 -0.001553747 -0.000902943
06.05.2011 -0.017112321 -0.018118049 -0.017470084 -0.016432225
09.05.2011 -0.000206507 -0.006338713 -0.005192339 -0.00417497
10.05.2011 -0.012629906 -0.01057873 -0.010631343 -0.010301601
11.05.2011 -0.021186628 -0.025917109 -0.02375262 -0.023305486
12.05.2011 0.009455816 0.015344923 0.013881827 0.01349392
13.05.2011 -0.035240018 -0.032791774 -0.029672985 -0.029744435
16.05.2011 0.008659789 0.019585132 0.016670784 0.01296567
17.05.2011 0.003202575 -0.001975496 -0.000711395 0.000354505
18.05.2011 -0.012566203 -0.029661452 -0.0271375 -0.02550619
20.05.2011 -0.008604965 -0.006452015 -0.006486905 -0.006841917
23.05.2011 0.000595288 -0.000236096 -0.000899673 -0.001402298
24.05.2011 0.013770614 0.022686193 0.021743731 0.021245762
25.05.2011 -0.014001842 -0.019742071 -0.017321511 -0.014842072
26.05.2011 0.007466287 0.000188191 0.001806492 0.002346763
27.05.2011 -0.020959174 -0.019680238 -0.019556693 -0.019749771
30.05.2011 -0.009026662 -0.01198052 -0.011933188 -0.011306579
31.05.2011 0.023717328 0.028166188 0.025955274 0.025370815
01.06.2011 0.002790627 0.002150395 0.002861304 0.002829382
02.06.2011 -7.40E-04 -0.000382222 -0.000595066 -0.001773755
03.06.2011 0.00102663 -0.006921005 -0.006080991 -0.00485496
06.06.2011 0.014471605 0.012919336 0.012106886 0.011239409
07.06.2011 0.008775455 0.017139098 0.015870197 0.014790034
08.06.2011 -0.006833425 -0.006292957 -0.00622003 -0.006163884
09.06.2011 -0.007575893 -0.004827043 -0.005543383 -0.006216323
10.06.2011 -0.000214229 0.001092332 0.000725851 0.000474557
13.06.2011 0.000182792 -0.004359222 -0.003771105 -0.002783874
14.06.2011 -0.012333366 -0.025379317 -0.022986608 -0.021282922
15.06.2011 -0.02247723 -0.021780877 -0.020514983 -0.020250459
16.06.2011 -2.45E-05 0.007140027 0.004507502 0.0029137
17.06.2011 -0.006016207 8.33E-03 0.011884696 0.009768482
20.06.2011 0.004044356 -0.012453644 -0.014780991 -0.011553715
21.06.2011 0.009008188 0.018144776 0.018042491 0.016669856
22.06.2011 -0.009192219 -0.014131177 -0.013458498 -0.013229738
23.06.2011 0.001378731 0.008985796 0.007581956 0.006057421
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24.06.2011 0.002669115 0.008180322 0.007623791 0.00780728
27.06.2011 -0.002500637 -0.002833188 -0.002382971 -0.001925178
28.06.2011 0.016281427 0.014482159 0.013624004 0.013878765
29.06.2011 0.006812573 0.001735074 0.002502054 0.002921587
30.06.2011 0.005936245 0.002992128 0.003676481 0.004221255
01.07.2011 -0.000847417 -0.000110055 0.000210227 -7.72E-05
04.07.2011 0.020512575 0.017893737 0.015735296 0.014471931
05.07.2011 -0.008480441 -0.005671617 -0.005403269 -0.005005301
06.07.2011 -0.010640223 -0.011570426 -0.010897313 -0.009852496
07.07.2011 0.007190162 0.015073737 0.014286145 0.013518471
08.07.2011 -0.004602099 -0.009405171 -0.008194239 -0.007903915
11.07.2011 -0.002777962 -0.01164579 -0.011547067 -0.010846318
12.07.2011 -0.006969375 -0.003398863 -0.002847948 -0.003498493
13.07.2011 0.005732457 0.007685629 0.009162807 0.009071486
14.07.2011 -0.004397592 -0.008534047 -0.00840497 -0.008210222
15.07.2011 -0.000178283 -0.001673141 -0.001859701 -0.001733522
18.07.2011 -0.010852068 -0.010934068 -0.010312224 -0.009789369
19.07.2011 -0.002044763 -0.00265479 -0.002659501 -0.002984916
20.07.2011 -0.009741377 -0.003626637 -0.001793556 -0.003292476
21.07.2011 -0.012065034 -0.009936246 -0.011008743 -0.01231657
22.07.2011 -0.019442083 -0.019415058 -0.017829448 -0.0178985
25.07.2011 0.020515072 0.022518282 0.020661623 0.020610156
26.07.2011 0.003651588 0.00397484 0.00508467 0.005570264
27.07.2011 -0.005002044 -0.004459595 -0.003373796 -0.003379219
28.07.2011 0.01892678 0.024014812 0.022658677 0.021814811
29.07.2011 -0.009577847 -0.005378356 -0.00428827 -0.003768459
01.08.2011 -0.002058963 -0.0086656 -0.007397268 -0.005942105
02.08.2011 -0.002239442 -0.002608378 -0.003340993 -0.002716475
03.08.2011 -0.020990626 -0.003730198 -0.004835289 -0.007207706
04.08.2011 -0.036527528 -0.033748229 -0.031965236 -0.03297832
05.08.2011 -0.062567971 -0.055030106 -0.05249679 -0.052965509
08.08.2011 -0.083803607 -0.071189334 -0.068691776 -0.073401161
09.08.2011 -0.001923062 0.016600375 0.013976854 0.012878932
10.08.2011 -0.013324511 -0.061565794 -0.057788789 -0.05140298
11.08.2011 0.039477449 0.036918766 0.034722349 0.033414157
12.08.2011 0.006386013 -0.000129527 0.00219943 0.003294157
15.08.2011 0.023668428 0.02482238 0.023682209 0.024542586
16.08.2011 0.009807567 0.014706211 0.013713322 0.011379142
17.08.2011 0.013369132 0.001224079 0.002229245 0.002222987
18.08.2011 -0.033896302 -0.044857004 -0.042697694 -0.042806465
19.08.2011 0.019764863 0.027192149 0.022261093 0.021252811
22.08.2011 -0.009485897 0.005743901 0.006173223 0.004236877
23.08.2011 -0.015024423 -0.021514383 -0.018989956 -0.016567248
24.08.2011 -0.000786864 0.015469195 0.013263057 0.01220523
25.08.2011 -0.000165583 -0.002854388 -0.001097912 -0.001649198
26.08.2011 0.013098933 0.016988061 0.015694464 0.013871925
29.08.2011 0.001386339 0.00415781 0.004703838 0.004431554
02.09.2011 0.028035072 0.026536765 0.026554705 0.026148032
05.09.2011 -0.011425404 -0.026165671 -0.025697031 -0.024134899
06.09.2011 0.023913968 0.018876838 0.017504898 0.0176944
07.09.2011 0.001034587 0.000958461 0.002131119 0.003962245
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08.09.2011 0.01687259 0.030060622 0.027237765 0.025977823
09.09.2011 -0.014988701 -0.014821786 -0.014069902 -0.014015125
12.09.2011 -0.008201718 -0.004044729 -0.005304791 -0.005348112
13.09.2011 0.017228975 0.019095547 0.018382303 0.01863335
14.09.2011 -0.010010245 -0.011148835 -0.010152628 -0.009377019
15.09.2011 0.014073269 0.018457969 0.017689639 0.017551915
16.09.2011 0.015630414 0.013117406 0.012812387 0.013579211
19.09.2011 -0.003063353 0.000698817 0.000495986 0.000634214
20.09.2011 0.035679564 0.057567504 0.053541709 0.049762571
21.09.2011 0.006076029 -0.003533803 -0.003072765 -0.001005417
22.09.2011 -0.043408947 -0.052739692 -0.050034137 -0.047952053
23.09.2011 -0.038277631 -0.028457408 -0.027024309 -0.028986615
26.09.2011 0.012316062 0.006524655 0.006833881 0.008447792
27.09.2011 0.028640558 0.02871382 0.026508055 0.025379911
28.09.2011 0.008155938 0.016670712 0.0140294 0.01240449
29.09.2011 0.012511741 0.015260282 0.013950558 0.012964109
30.09.2011 0.013281301 0.002052855 -0.000835449 -0.001084102
03.10.2011 0.000950311 -0.003260353 -0.004125552 -0.003923767
04.10.2011 -0.029884424 -0.042148157 -0.04111334 -0.038584198
05.10.2011 0.005990492 0.000112006 0.001125718 0.001782442
06.10.2011 -0.00475257 -0.003035111 -0.002376822 -0.001443881
07.10.2011 0.006125235 0.001109585 0.001699524 0.001924626
10.10.2011 0.008206702 0.019634224 0.01855974 0.017098786
11.10.2011 0.001263472 0.006160954 0.00624219 0.005751908
12.10.2011 0.010086437 0.012560738 0.013282476 0.012807447
13.10.2011 -0.017255412 -0.017045501 -0.016186365 -0.014867385
14.10.2011 0.004780751 0.014070471 0.013678268 0.012846238
17.10.2011 -0.011561792 -0.015989923 -0.015799797 -0.014571781
18.10.2011 0.001698716 0.005911471 0.005995046 0.005258885
19.10.2011 -0.000642848 -0.021280277 -0.02044488 -0.016334399
20.10.2011 -0.014843985 -0.038400242 -0.036039828 -0.03332176
21.10.2011 0.00810953 0.016476778 0.016593558 0.015756212
24.10.2011 -0.00244836 -0.012432399 -0.010424346 -0.00942873
25.10.2011 -0.002881825 0.000845652 0.000975824 0.000338053
26.10.2011 -0.004086373 -0.01564929 -0.014791846 -0.014469738
27.10.2011 0.013373978 0.023945309 0.023396586 0.020840732
28.10.2011 0.007915459 8.94E-03 0.008260354 0.007488254
31.10.2011 -0.005831058 -0.021268846 -0.020036205 -0.017345239
01.11.2011 -0.017997402 -0.023622473 -0.023227976 -0.021819108
02.11.2011 0.015062657 0.017839114 0.016092855 0.015734748
03.11.2011 0.00103114 0.017859348 0.016258847 0.014279138
04.11.2011 -0.005468721 -0.005142585 -0.005696895 -0.006078564
10.11.2011 -0.010849398 -0.012220088 -0.012117097 -0.011449586
11.11.2011 0.003899662 0.012622258 0.012364163 0.011827053
14.11.2011 -0.005354547 -0.006758049 -0.006375441 -0.005812626
15.11.2011 0.001224164 -0.000497914 0.000604543 0.000837421
16.11.2011 -0.005343004 -0.00059047 -0.000102981 8.80E-05
17.11.2011 -0.009197051 -0.018129731 -0.01723524 -0.015090295
18.11.2011 -0.019577368 -0.011770114 -0.011974389 -0.011243362
21.11.2011 -0.029794215 -0.033340458 -0.033405355 -0.032117143
22.11.2011 -0.004321846 -0.015419435 -0.01464374 -0.014622872




161

ENDEKSLER
TARIH " i
urumsa BIST 30 BIST 50 BiST 100
Yonetim

23.11.2011 -0.013374219 -0.018534345 -0.018038215 -0.017363508
24.11.2011 -0.030580297 -0.033458489 -0.032216125 -0.029190534
25.11.2011 0.025680783 0.03552496 0.033830786 0.028793445
28.11.2011 0.019728096 0.024287605 0.024272214 0.02346129
29.11.2011 -0.001928703 -0.002611806 -0.002702898 -0.003655938
30.11.2011 0.055716457 0.047791613 0.047505505 0.04550004
01.12.2011 -0.0114968 -0.013786566 -0.01416909 -0.013129571
02.12.2011 0.010517927 0.01961201 0.018259824 0.017731912
05.12.2011 0.007887673 0.008184387 0.007466817 0.00775812
06.12.2011 0.001347645 -0.009332457 -0.009805506 -0.009405214
07.12.2011 0.00210971 0.00912677 0.008494181 0.008372911
08.12.2011 -0.02218372 -0.032704621 -0.032238103 -0.030187048
09.12.2011 0.004569183 0.006102968 0.006001554 0.00625459
12.12.2011 -0.016912975 -0.030501853 -0.029086341 -0.026174877
13.12.2011 0.005680077 0.002355452 0.002389174 0.002046775
14.12.2011 -0.018695751 -0.023186004 -0.023199054 -0.023343955
15.12.2011 -0.003585099 0.012247995 0.011843208 0.010607875
16.12.2011 -0.004377769 -0.005640835 -0.004403443 -0.004262323
19.12.2011 -0.011456947 -0.022219707 -0.020585888 -0.018040102
20.12.2011 0.016676441 0.029137558 0.02887832 0.026926339
21.12.2011 0.000420069 -0.010129901 -0.009303025 -0.007307072
22.12.2011 -0.001804815 -0.003430323 -0.002534124 -0.003016757
23.12.2011 0.005553657 0.008066936 0.007584794 0.006897002
26.12.2011 0.007058164 0.013686921 0.012323946 0.010886459
27.12.2011 0.007860793 0.000122051 -0.00023348 0.000836556
28.12.2011 -0.014098966 -0.022156349 -0.021069935 -0.019363781
29.12.2011 0.007735518 0.010847005 0.010744234 0.009660103
30.12.2011 -0.011838166 -0.014494291 -0.015076592 -0.015234484
02.01.2012 0.001393911 0.000430495 0.001990666 0.00144897
03.01.2012 0.025384263 0.032901499 0.030219561 0.029140411
04.01.2012 -0.026379941 -0.02731376 -0.026164587 -0.025415467
05.01.2012 -0.002191626 -0.007506085 -0.006460361 -0.006384799
06.01.2012 -0.014256448 -0.021671574 -0.020331224 -0.020162121
09.01.2012 -0.002831574 -0.005329399 -0.005762701 -0.006909775
10.01.2012 0.016573016 0.020065673 0.018973964 0.018781642
11.01.2012 0.004353835 0.013337113 0.01252036 0.012302358
12.01.2012 0.021411245 0.011993131 0.014394882 0.014364907
13.01.2012 -0.001218005 -0.012503188 -0.011726954 -0.011427217
16.01.2012 0.014823202 0.025954585 0.023651456 0.023678575
17.01.2012 0.009355863 0.014879198 0.013928072 0.013771705
18.01.2012 0.003569743 0.018344872 0.016328114 0.015854783
19.01.2012 0.002974458 0.005435151 0.003910074 0.004094537
20.01.2012 0.000917033 0.004252044 0.004991397 0.0051263
23.01.2012 0.00708145 0.005123091 0.004923775 0.005408413
24.01.2012 -0.01094113 -0.006346057 -0.00756643 -0.007190226
25.01.2012 0.003925722 0.001949863 0.00199155 0.002330599
26.01.2012 0.029064599 0.040467779 0.037763321 0.036475299
27.01.2012 0.007824199 0.007775086 0.007587298 0.00696111
30.01.2012 0.006841211 0.008438339 0.008076684 0.007902849
31.01.2012 0.002017622 -0.014404208 -0.012180157 -0.01114009
01.02.2012 0.034470423 0.03690388 0.036218844 0.035133212
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02.02.2012 0.005458031 0.014871082 0.014292996 0.014024007
03.02.2012 -0.001508765 0.001760614 0.001164448 0.001597582
06.02.2012 0.00747734 0.008584939 0.009617385 0.008722136
07.02.2012 0.001727386 -0.001839261 -0.002703882 -0.002128297
08.02.2012 0.01423653 0.009780446 0.010173313 0.010390362
09.02.2012 -0.011591947 -0.016414893 -0.01692153 -0.01674219
10.02.2012 -0.010393968 -0.015228806 -0.014672272 -0.013898964
13.02.2012 0.017538699 0.021813531 0.020608347 0.020442435
14.02.2012 -0.013328778 -0.017558094 -0.015123637 -0.014895489
15.02.2012 0.001336151 0.004115851 0.002758016 0.003104495
16.02.2012 -0.004412987 3.43E-03 0.002871741 0.003044708
17.02.2012 0.016740094 0.018744213 0.018351466 0.017850078
20.02.2012 0.003371032 0.006008188 0.005196187 0.005511948
21.02.2012 -0.003879865 -0.004208966 -0.003529458 -0.003198611
22.02.2012 0.003953296 -0.008712366 -0.007394112 -0.006492557
23.02.2012 -0.013919665 -0.023434611 -0.020531314 -0.01974488
24.02.2012 -0.008593346 0.000786976 0.001179861 0.001187724
27.02.2012 -0.025367208 -0.015808287 -0.015593311 -0.015447511
28.02.2012 0.021048994 0.021484248 0.020061826 0.019473089
29.02.2012 0.008516218 0.013267867 0.013145645 0.012307422
01.03.2012 0.003219134 -0.001075205 -0.000235389 7.65E-05
02.03.2012 -0.002983511 0.004422799 0.002769582 0.002902781
05.03.2012 -0.013764138 -0.021275938 -0.021496553 -0.020183951
06.03.2012 -0.007827699 -0.008845749 -0.008799149 -0.009123349
07.03.2012 0.004419378 0.006452805 0.005604394 0.005670056
08.03.2012 0.005139639 0.004147261 0.003647918 0.003256772
09.03.2012 -0.013362373 -0.006928485 -0.006943972 -0.006613014
12.03.2012 -0.003074391 -0.004129823 -0.004342712 -0.004581327
13.03.2012 0.007154306 0.007259979 0.006499157 0.006411435
14.03.2012 0.023467645 0.026658574 0.025068292 0.024068044
15.03.2012 0.006298882 0.007597282 0.00725355 0.007264905
16.03.2012 0.008369772 0.018919027 0.017517114 0.01710192
19.03.2012 0.006970615 0.003033579 0.003399576 0.003219498
20.03.2012 -0.003805837 -0.007640002 -0.00634748 -0.005986654
21.03.2012 -0.006411554 -0.002212875 -0.002161923 -0.001490148
22.03.2012 -0.002630659 -0.006884971 -0.004967056 -0.00449302
23.03.2012 -0.004315386 -0.00705992 -0.006303845 -0.005994839
26.03.2012 0.017601995 0.019934692 0.018726721 0.018455668
27.03.2012 -0.000455546 -0.001783064 -0.001585617 -0.001127777
28.03.2012 -0.005948701 -0.011737092 -0.011072366 -0.010732438
29.03.2012 -0.003507759 -0.004932755 -0.003937713 -0.004241986
30.03.2012 0.015341988 0.016135694 0.015099011 0.014166855
02.04.2012 0.007761927 0.013121024 0.011987455 0.011659038
03.04.2012 0.006474311 0.006540561 0.005522592 0.004993423
04.04.2012 -0.010509033 -0.014713813 -0.013735792 -0.013051398
05.04.2012 -0.004909967 -0.007756105 -0.006186115 -0.005806781
06.04.2012 -0.015163772 -0.015419218 -0.01459523 -0.01387784
09.04.2012 -0.00278187 -0.002153052 -0.001818753 -0.001680312
10.04.2012 -0.020685809 -0.013006179 -0.013167123 -0.013667691
11.04.2012 0.010780973 0.014328031 0.013700909 0.012182224
12.04.2012 -0.004548636 0.003668233 0.00317985 0.00326156
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13.04.2012 -0.005330689 -0.007298022 -0.005368784 -0.005062664
16.04.2012 -0.005951826 -0.003081083 -0.002095442 -0.001719753
17.04.2012 0.004501735 0.002240465 0.002312667 0.002873867
18.04.2012 -0.00877641 -0.011234662 -0.009241765 -0.00862078
19.04.2012 -0.00547754 -0.006105683 -0.004989498 -0.004725459
20.04.2012 0.002485609 0.004087023 0.004646724 0.005151756
24.04.2012 0.001135591 -0.010529255 -0.008155897 -0.0069577
25.04.2012 0.006944196 0.007099519 0.003854801 0.00392003
26.04.2012 0.013496624 0.014148535 0.013215086 0.012225095
27.04.2012 0.003458402 -0.003910418 -0.001810132 -0.001338048
30.04.2012 -0.00810174 -0.011853075 -0.010459207 -0.009434253
02.05.2012 -0.008596042 -0.019591621 -0.018060656 -0.017879711
03.05.2012 0.003584603 0.00529476 0.005984717 0.005784715
04.05.2012 -0.001977791 -0.003834406 -0.004229105 -0.004551907
07.05.2012 -0.002863784 -0.004125469 -0.003858068 -0.003496725
08.05.2012 -0.003248768 -0.001355974 -0.001619793 -0.00102684
09.05.2012 -0.008419674 -0.010890676 -0.010447952 -0.010470607
10.05.2012 0.011098359 0.011780591 0.012193577 0.01244977
11.05.2012 0.001274256 0.001176445 0.000709843 0.000881204
14.05.2012 -0.018382015 -0.017875969 -0.017805949 -0.017455807
15.05.2012 -0.009125253 -0.005394913 -0.005746971 -0.006173844
16.05.2012 0.005270154 0.013138945 0.012463806 0.011212257
17.05.2012 -0.011227523 -0.014826882 -0.013391832 -0.013335955
18.05.2012 -0.008477222 -0.006170189 -0.006365631 -0.006920798
21.05.2012 -0.000173442 -0.007331323 -0.007469368 -0.006981652
22.05.2012 0.012104924 0.010042993 0.00980959 0.009502565
23.05.2012 -0.018339535 -0.026066791 -0.023864185 -0.023175821
24.05.2012 -0.026416784 -0.01313834 -0.014664652 -0.014780624
25.05.2012 0.000556176 0.000547029 -0.000866781 -0.000761902
28.05.2012 0.012948131 0.003285554 0.004418779 0.004129044
29.05.2012 0.003086938 0.019919762 0.016160583 0.015502791
30.05.2012 0.002342041 -0.008312572 -0.004836392 -0.005526202
31.05.2012 -0.018271549 0.00505702 0.000914032 0.000374912
01.06.2012 0.017018017 0.008718867 0.008948943 0.008533853
04.06.2012 0.009235665 0.001816759 0.003217474 0.003160939
05.06.2012 0.003037457 -0.000278058 0.00047294 0.000994835
06.06.2012 0.007511893 0.007070502 0.007288962 0.008008674
07.06.2012 0.009327724 0.008181832 0.007667246 0.007920023
08.06.2012 0.009028662 0.01145924 0.011282419 0.010602369
11.06.2012 0.008732175 0.003299873 0.003560094 0.003567887
12.06.2012 0.011938862 0.01462787 0.012887477 0.012038726
13.06.2012 0.002568104 0.000663532 0.000645795 0.000844799
14.06.2012 0.002846299 0.002830826 0.002018827 0.001958533
15.06.2012 -0.001017683 0.002246607 0.002231772 0.001765246
18.06.2012 -0.006300457 -0.002983009 -0.002460465 -0.002447651
19.06.2012 0.01414894 0.018508763 0.017167111 0.016735768
20.06.2012 0.002994474 0.00433875 0.001326441 0.001711601
21.06.2012 0.013842547 0.019020925 0.018235854 0.01733282
22.06.2012 0.001649208 0.000414118 0.000312754 0.000191619
25.06.2012 -0.018153863 -0.014905841 -0.015280945 -0.016210423
26.06.2012 0.010082249 0.012088235 0.011257957 0.010822026
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27.06.2012 0.018907857 0.018920853 0.017703086 0.017439642
28.06.2012 -0.005176334 -0.007023652 -0.006070346 -0.00593018
29.06.2012 0.021612028 0.031413796 0.028870946 0.027901284
02.07.2012 -0.009482116 -0.011337228 -0.010936262 -0.009515787
03.07.2012 0.012261392 0.013301882 0.012403342 0.012354819
04.07.2012 0.005558921 0.004543595 0.004309408 0.004212542
05.07.2012 -0.013541805 -0.018136361 -0.016677741 -0.01622893
06.07.2012 0.007821554 0.014563772 0.01334303 0.012960981
09.07.2012 0.002779564 -0.005430151 -0.002891593 -0.002750731
10.07.2012 0.003562803 0.009979883 0.008392707 0.008205095
11.07.2012 -0.003251071 -0.000390385 -0.001103862 -0.001191864
12.07.2012 -0.008865089 -0.011934688 -0.011830817 -0.011551534
13.07.2012 0.007582724 0.005016619 0.005549488 0.005401001
16.07.2012 -0.001161294 -0.000813397 0.00012107 0.00020973
17.07.2012 -0.000388125 -0.002961877 -0.003207096 -0.003235917
18.07.2012 -0.006323223 -0.000522068 -0.000303497 -0.000446546
19.07.2012 -0.004874728 -0.002940634 -0.001874811 -0.001668237
20.07.2012 -0.001420827 -0.009580676 -0.00888307 -0.008840331
23.07.2012 -0.010667673 -0.016424092 -0.016852031 -0.017226585
24.07.2012 0.006508561 0.0097892 0.009186695 0.009283037
25.07.2012 0.006698342 0.007145524 0.006527479 0.006573176
26.07.2012 0.027345271 0.037801222 0.035441118 0.03398908
27.07.2012 0.015255193 0.006670307 0.008070466 0.008296223
30.07.2012 0.009980464 0.011226892 0.010630335 0.010188821
31.07.2012 -0.018064631 -0.011956194 -0.012466419 -0.011950134
01.08.2012 0.002197602 -0.004124795 -0.003132125 -0.002779542
02.08.2012 -0.005180018 -0.004306532 -0.004468547 -0.004743718
03.08.2012 0.02399343 0.025987299 0.024229378 0.023640909
06.08.2012 0.004085462 0.004123303 0.003758233 0.004174023
07.08.2012 -0.008208339 -0.011271115 -0.010308642 -0.00978331
08.08.2012 0.004640047 -0.004737184 -0.00386905 -0.003698544
09.08.2012 -0.000342898 -0.004389408 -0.003203547 -0.003057315
10.08.2012 0.008118152 0.011201243 0.010177533 0.00964127
13.08.2012 -0.002989203 0.00102075 0.00068975 0.000352023
14.08.2012 -0.013197126 -0.016171011 -0.015341377 -0.01528334
15.08.2012 0.005456744 0.008538445 0.008028818 0.007003732
16.08.2012 0.001105766 0.005854316 0.004558664 0.004701417
17.08.2012 0.00654475 0.013726122 0.012932836 0.012890706
22.08.2012 0.003793778 0.00480251 0.005037915 0.005314103
23.08.2012 0.007742578 -0.000473666 -0.000432339 -0.000444309
24.08.2012 -0.008180822 -0.006456267 -0.006837939 -0.006454989
27.08.2012 0.003171249 0.005079358 0.004580662 0.004365602
28.08.2012 0.010386316 0.002346278 0.003103672 0.002994187
29.08.2012 -0.001705376 0.001870158 0.00039066 0.000200321
31.08.2012 0.019174196 0.020133052 0.01914533 0.018206019
03.09.2012 -0.005124525 -0.001823736 -0.00264224 -0.002373857
04.09.2012 -0.004555477 -0.004614655 -0.004818482 -0.004624996
05.09.2012 0.005126659 0.011367503 0.01058064 0.009837848
06.09.2012 0.000904901 0.001361889 0.002014359 0.002297007
07.09.2012 0.008410253 0.001882576 0.003387592 0.003276134
10.09.2012 0.002821581 0.002530214 0.002919252 0.002712816
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11.09.2012 0.003473276 -0.001008494 -0.00024467 -0.000242672
12.09.2012 0.005849032 0.00111042 0.001773718 0.001158308
13.09.2012 -0.016735655 -0.013520952 -0.013498299 -0.013188256
14.09.2012 0.012166584 0.014839094 0.01350522 0.013136718
17.09.2012 -0.003876733 -0.00092628 -0.001454317 -0.001294649
18.09.2012 -0.005722649 -0.008387477 -0.007557453 -0.007250637
19.09.2012 -0.009874583 -0.008557906 -0.007370411 -0.007208219
20.09.2012 0.001457022 -0.001492473 -0.002050045 -0.001687165
21.09.2012 0.003343235 0.014900687 0.013417822 0.013192483
24.09.2012 -0.009195454 -0.009790428 -0.010181065 -0.010130736
25.09.2012 0.002331274 0.009608927 0.009396464 0.008924022
26.09.2012 -0.018013693 -0.01665557 -0.016755583 -0.016863416
27.09.2012 0.004294352 0.000981227 0.001771063 0.001422166
28.09.2012 0.002617549 -0.007446649 -0.005469034 -0.00561485
01.10.2012 -0.00095381 0.007678185 0.006463356 0.005379973
02.10.2012 0.007358078 0.011880589 0.011843289 0.01107355
03.10.2012 -0.00477931 -0.010560468 -0.009929704 -0.010063226
04.10.2012 -0.006659184 0.003170099 0.001767418 0.001301447
05.10.2012 0.004825483 0.007289829 0.006980877 0.007063579
08.10.2012 -0.001710168 0.002327696 0.001225114 0.000766809
09.10.2012 0.008954086 0.009852953 0.009275591 0.009262018
10.10.2012 0.009428758 0.005525225 0.005396774 0.005849525
11.10.2012 0.008158491 0.020042159 0.017441895 0.016228467
12.10.2012 0.000221976 -0.00087773 -0.000124654 0.000366756
15.10.2012 -0.006531813 0.004229959 0.002451276 0.002390803
16.10.2012 0.011347936 0.007476573 0.007146329 0.007311426
17.10.2012 0.007369052 0.006248422 0.005991111 0.005742938
18.10.2012 0.000885725 -0.005209761 -0.005219114 -0.004688934
19.10.2012 0.00597599 0.005582005 0.005673883 0.005926348
22.10.2012 0.000907829 0.008166272 0.007085157 0.006274091
23.10.2012 -0.004698405 -0.007911455 -0.006687702 -0.006439561
24.10.2012 -0.002238574 -0.001666761 -0.001085559 -0.000762043
30.10.2012 0.016549966 0.016484048 0.015138103 0.014162016
31.10.2012 -0.001129447 0.015241039 0.013504928 0.011545674
01.11.2012 -0.002262599 0.001574506 0.000661312 0.000324629
02.11.2012 -0.015148559 -0.017795809 -0.017115817 -0.015696199
05.11.2012 0.010112516 0.020970918 0.019649973 0.018237231
06.11.2012 -0.003535913 -0.011748446 -0.010378031 -0.009633731
07.11.2012 -0.006909551 -0.005322148 -0.005923958 -0.006054262
08.11.2012 0.016606783 0.015629445 0.014582537 0.014487381
09.11.2012 -0.010649181 -0.012853949 -0.012472363 -0.01148419
12.11.2012 0.000890404 -0.007496914 -0.007038751 -0.006470953
13.11.2012 0.00700673 0.010387611 0.009813632 0.009181233
14.11.2012 -0.00277994 -0.010587212 -0.0101318 -0.009622281
15.11.2012 0.000487314 0.003475962 0.003901948 0.003801336
16.11.2012 -0.009553477 -0.012007075 -0.011339305 -0.011331275
19.11.2012 -0.003152368 -0.00196797 -0.003202148 -0.002589906
20.11.2012 0.008424955 -0.001260914 0.000231753 0.000415473
21.11.2012 0.003195361 -0.004326063 -0.002931072 -0.002494524
22.11.2012 -0.012267273 -0.005341054 -0.007438859 -0.007617413
23.11.2012 0.008235623 0.016162351 0.015925056 0.01530198




166

ENDEKSLER
TARIH " i
urumsa BIST 30 BIST 50 BiST 100
Yonetim

26.11.2012 0.010558005 0.013058017 0.012166855 0.012074546
27.11.2012 0.00593371 0.000778255 0.001638617 0.001847041
28.11.2012 0.003946881 0.00074669 -0.000103297 -0.000350385
29.11.2012 0.009477951 0.006769638 0.007030708 0.006569642
30.11.2012 0.011581416 0.008860026 0.008661942 0.008379256
03.12.2012 0.009207047 0.018885641 0.017435698 0.016835633
04.12.2012 0.009372117 0.01935074 0.017523667 0.016336326
05.12.2012 0.002501143 0.007703913 0.007116114 0.00680522
06.12.2012 -0.00321761 -4.66E-03 -0.00404434 -0.003329831
07.12.2012 0.005564045 0.005630734 0.00564932 0.006007156
10.12.2012 0.006401902 0.005205392 0.006239392 0.00643502
11.12.2012 0.003771357 0.000672133 0.000857039 0.001046768
12.12.2012 0.00807884 0.008509421 0.007774875 0.007646254
13.12.2012 -0.00326293 -0.006159456 -0.006271439 -0.005714019
14.12.2012 -0.006772164 -0.010498736 -0.009714751 -0.008746043
17.12.2012 0.007797216 0.01725838 0.016065907 0.015267674
18.12.2012 -0.00237147 -0.002208037 -0.002245973 -0.002176898
19.12.2012 -0.003446936 -0.008406136 -0.007036056 -0.006335686
20.12.2012 -0.001825482 -0.000343833 0.000315856 5.44E-05
21.12.2012 -0.002539973 -0.001279003 -0.001482502 -0.00168982
24.12.2012 0.005448366 0.008947525 0.008303181 0.00817825
25.12.2012 0.007309171 0.00357087 0.003502461 0.003638069
26.12.2012 0.001943892 0.005575125 0.0051477 0.005075713
27.12.2012 0.006325876 0.00728389 0.006252711 0.005920059
28.12.2012 0.000280343 0.000770959 0.001013194 0.001590717
31.12.2012 -0.000164547 -0.005124614 -0.004947135 -0.004727922
02.01.2013 0.016167267 0.018527385 0.018148932 0.018165039
03.01.2013 0.00919092 0.004595976 0.005205974 0.004900514
04.01.2013 -0.007157236 -0.006543306 -0.006185856 -0.005882072
07.01.2013 0.002346077 0.007928772 0.00797896 0.008266779
08.01.2013 -0.003472121 -0.000788798 -0.001339693 -0.000781886
09.01.2013 0.015385152 0.013248409 0.012488787 0.012242579
10.01.2013 -0.002942923 -0.005370093 -0.004406883 -0.00384811
11.01.2013 0.002610059 0.002234824 0.002373641 0.002422477
14.01.2013 0.011219021 0.012213819 0.011746601 0.011734483
15.01.2013 0.0121686 0.004696617 0.005198906 0.005062492
16.01.2013 0.019268258 0.021582846 0.020300002 0.020134374
17.01.2013 0.003182224 0.01112842 0.009967818 0.009211667
18.01.2013 0.00160219 0.002283303 0.001830354 0.001702599
21.01.2013 -0.000517287 0.001912927 0.002816152 0.003249322
22.01.2013 0.002615744 0.005016563 0.004713453 0.004274836
23.01.2013 0.007251584 0.007927265 0.00848998 0.008071483
24.01.2013 -0.001583115 0.000218336 0.000124555 0.001121862
25.01.2013 -0.010360349 -0.021499272 -0.020890006 -0.019660179
28.01.2013 -0.036031434 -0.045246414 -0.043854852 -0.043271779
29.01.2013 0.008998777 0.013038698 0.012605698 0.012397631
30.01.2013 -0.031987092 -0.044181653 -0.040950039 -0.039659859
31.01.2013 -0.001097712 -0.004366263 -0.003936456 -0.002528678
01.02.2013 0.015789754 0.020762435 0.019037585 0.018090579
04.02.2013 0.009537771 0.006468735 0.006360051 0.00622553
05.02.2013 -0.003052572 -0.006165486 -0.006066915 -0.005126999
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06.02.2013 -0.006385485 -0.002797431 -0.003055329 -0.003185732
07.02.2013 -0.023271619 -0.026647757 -0.024887828 -0.024085595
08.02.2013 0.005976699 0.007520592 0.007206686 0.006818782
11.02.2013 -0.010659031 -0.01990962 -0.018594694 -0.018317437
12.02.2013 0.003704983 0.01147512 0.010449757 0.010596352
13.02.2013 -0.000342594 -0.00273288 -0.001968916 -0.001703751
14.02.2013 -0.008631015 -0.004546413 -0.004872797 -0.004666586
15.02.2013 0.002410606 0.006911507 0.00629226 0.006435765
18.02.2013 -0.005052615 -0.001126482 -0.001454217 -0.002229454
19.02.2013 0.008727628 0.005479943 0.004786568 0.004704209
20.02.2013 0.013265029 0.007189322 0.007855173 0.007843826
21.02.2013 -0.021388165 -0.022366061 -0.021513391 -0.020775727
22.02.2013 -0.014166375 -0.020545738 -0.018300051 -0.01789527
25.02.2013 0.0126969 0.011414192 0.010716609 0.010115216
26.02.2013 0.008560908 0.014236051 0.012284188 0.010948155
27.02.2013 0.007739395 0.007188138 0.008455564 0.008375068
28.02.2013 0.020156988 0.013377315 0.014295081 0.014824662
01.03.2013 0.003306522 0.006593158 0.006377735 0.006706939
04.03.2013 0.015224006 0.009472171 0.009045026 0.009280575
05.03.2013 0.004090648 0.005929043 0.005672711 0.005431029
06.03.2013 0.01339378 0.015244562 0.014411502 0.013757591
07.03.2013 -0.006036378 -0.004206934 -0.003972849 -0.004136877
08.03.2013 0.011916213 0.02411966 0.022155556 0.020643109
11.03.2013 -0.005840751 -0.005483882 -0.005608738 -0.005063809
12.03.2013 0.004654003 0.00234984 0.002572567 0.002737987
13.03.2013 -0.005730546 -0.009470796 -0.009302011 -0.008778849
14.03.2013 -0.002452197 -0.008845013 -0.008358995 -0.007745715
15.03.2013 0.015927199 0.014828029 0.014221789 0.013736515
18.03.2013 0.003336952 0.002086145 0.002383827 0.003163343
19.03.2013 -0.012555671 -0.015424824 -1.44E-02 -0.013189545
20.03.2013 0.002203492 -0.002460426 -0.001875271 -0.001526058
21.03.2013 0.004793538 0.002394403 0.002867936 0.002590346
22.03.2013 0.003513302 0.00059391 0.000507657 0.000947714
25.03.2013 0.002454979 0.002734896 0.0033395 0.004060269
26.03.2013 0.014961007 0.015504906 0.014528991 0.014457517
27.03.2013 0.004761258 0.000984794 0.002346563 0.002666999
28.03.2013 0.012075161 0.012992173 0.013191832 0.012968391
29.03.2013 0.012223446 0.007703442 0.008601714 0.00881242
01.04.2013 0.005247953 0.002454669 0.004630476 0.004515422
02.04.2013 0.002835911 4.00E-05 -0.000255917 -0.000989367
03.04.2013 -0.01825271 -0.014917603 -0.013973556 -0.013279431
04.04.2013 -0.019391548 -0.01885878 -0.017890736 -0.016712919
05.04.2013 -0.016043748 -0.013576419 -0.013829405 -0.013560896
08.04.2013 0.011025722 0.019119849 0.016838427 0.015906
09.04.2013 -0.005868572 -0.007043978 -0.00735531 -0.006545921
10.04.2013 -0.002067503 -0.003396788 -0.003406875 -0.003180858
11.04.2013 1.84E-02 0.021605225 0.021273954 0.020399753
12.04.2013 0.005349829 0.006358216 0.005924224 0.005672812
15.04.2013 0.008609588 0.00653175 0.006125321 0.006202186
16.04.2013 0.001812147 -0.007160288 -0.005444509 -0.004730475
17.04.2013 -0.002151025 -0.004380806 -0.00448423 -0.003064655
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18.04.2013 -0.013091072 -0.017766993 -0.015939968 -0.016240245
19.04.2013 0.005572274 0.002180914 0.002593588 0.002971918
22.04.2013 0.012023511 0.008266591 0.008853305 0.008821077
24.04.2013 0.003377908 0.012196707 0.009245502 0.008969143
25.04.2013 0.00696378 0.002010292 0.002341052 0.001922141
26.04.2013 -9.54E-05 0.002269637 0.002880453 0.001985238
29.04.2013 0.000776742 0.002133901 0.001015498 0.000491719
30.04.2013 0.006861301 0.013130302 0.01098778 0.010722604
02.05.2013 0.027341239 0.032435359 0.0314778 0.03003612
03.05.2013 0.002585268 0.00577554 0.00514948 0.004770105
06.05.2013 0.002889156 0.009619613 0.009092202 0.009000344
07.05.2013 -0.000779124 -0.004800015 -0.003627439 -0.003450923
08.05.2013 0.009804499 0.017288822 0.015767291 0.015584407
09.05.2013 -0.007792634 -0.011738497 -0.012171216 -0.00989729
10.05.2013 -0.001628746 -0.003177974 -0.004854909 -0.004036252
13.05.2013 0.000751966 0.004574239 0.002462411 0.002189031
14.05.2013 0.015011241 0.017400038 0.017312392 0.017237221
15.05.2013 -0.001957286 0.011544348 0.009802916 0.008995988
16.05.2013 -0.002605506 -0.001642794 -0.001787337 -0.001785315
17.05.2013 0.002696512 -0.001988715 -0.000567884 -0.000238166
20.05.2013 -0.013675992 -0.023410264 -0.021057879 -0.019328421
21.05.2013 0.01372891 0.012130672 0.012389367 0.0113114
22.05.2013 0.02007613 0.022434919 0.022449587 0.021566675
23.05.2013 -0.017018641 -0.022407221 -0.020494642 -0.019787902
24.05.2013 -0.005834493 -0.001315145 -0.003948012 -0.003021753
27.05.2013 -0.001724536 -0.007169478 -0.006864044 -0.00515074
28.05.2013 0.001920508 -0.010146603 -0.007845036 -0.006891857
29.05.2013 -0.027483453 -0.03003343 -0.030129196 -0.029164027
30.05.2013 -0.000550774 0.002063552 0.00122789 0.001108191
31.05.2013 -0.007617265 -0.013569114 -0.012024419 -0.012852334
03.06.2013 -0.104664387 -0.109019379 -0.110330325 -0.110637971
04.06.2013 0.044983783 0.045073566 0.04580253 0.047557371
05.06.2013 -0.013505744 -0.01627665 -0.014338371 -0.01367442
06.06.2013 -0.042861949 -0.049534543 -0.048320205 -0.048121916
07.06.2013 0.022165699 0.033819915 0.03168 0.031609573
10.06.2013 -0.023506167 -0.024111688 -0.024739544 -0.025161936
11.06.2013 -0.014039431 -0.017216428 -0.01676047 -0.017766904
12.06.2013 0.020814558 0.023638191 0.024137575 0.024219229
13.06.2013 -0.004068094 -0.007149118 -0.007097641 -0.004966809
14.06.2013 0.043866693 0.047145777 0.046753304 0.045023562
17.06.2013 -0.009250594 -0.012855618 -0.012725251 -0.013395497
18.06.2013 -0.015206473 -0.01557769 -0.016842571 -0.015404829
19.06.2013 0.007911089 0.013381281 0.014257918 0.013987264
20.06.2013 -0.067788028 -0.073502496 -0.071618801 -0.070475929
21.06.2013 0.005576407 -0.007301518 -0.00645832 -0.00491441
24.06.2013 -0.029883473 -0.036537903 -0.034165261 -0.034248853
25.06.2013 0.011188998 0.004649315 0.00624535 0.008094352
26.06.2013 3.01E-02 0.036802801 0.03775694 0.036358892
27.06.2013 0.025060674 0.025212438 0.026148385 0.025533851
28.06.2013 0.009866178 0.007709979 0.008902366 0.007010295
01.07.2013 0.007144166 0.005626284 0.004832554 0.005777663
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02.07.2013 -0.005659908 -0.003311697 -0.004681725 -0.003887991
03.07.2013 -0.027964724 -0.039699018 -0.036877918 -0.036234013
04.07.2013 0.011909652 0.026480482 0.023560344 0.022678335
05.07.2013 -0.029695592 -0.033341886 -0.031578324 -0.030944743
08.07.2013 -2.09E-02 -0.020792802 -0.020269299 -0.01974638
09.07.2013 0.006948388 0.004434324 0.004571484 0.00416655
10.07.2013 7.16E-05 -0.015491693 -0.012347068 -0.012687216
11.07.2013 0.013679353 0.009735835 0.010723498 0.010020011
12.07.2013 0.020505659 0.034447538 0.030764037 0.029266549
15.07.2013 0.026052292 0.0326869 0.030852096 0.030718481
16.07.2013 -0.005995514 -0.009917244 -0.008242697 -0.007239704
17.07.2013 0.011850397 0.021802994 0.019250104 0.018252817
18.07.2013 -0.002090997 -0.002987808 -0.001315516 -0.000640346
19.07.2013 -0.014887395 -0.017312866 -0.015630701 -0.01502705
22.07.2013 1.22E-05 -0.00124522 -0.001050463 -0.000764205
23.07.2013 -0.005872321 -0.007437323 -0.006332572 -0.005925944
24.07.2013 -0.016151489 -0.019415157 -0.018745114 -0.018113016
25.07.2013 -0.005763116 -0.001404906 -0.002082885 -0.002238304
26.07.2013 -0.018547566 -0.019125638 -0.018240533 -0.017687481
29.07.2013 -0.003573642 0.008510306 0.005968499 0.00527704
30.07.2013 0.019949093 0.021771474 0.020879761 0.020113297
31.07.2013 -0.004755113 -0.016394455 -0.014715331 -0.014118614
01.08.2013 0.001088613 -0.000644226 0.000273128 0.000331266
02.08.2013 0.007410612 0.010604328 0.008915317 0.008559589
05.08.2013 0.005403491 0.002377191 0.003348577 0.003469613
06.08.2013 -0.003584275 -0.005933078 -0.004067117 -0.003485593
07.08.2013 -0.008294686 -0.006866595 -0.006995501 -0.006596386
12.08.2013 0.020049783 0.028682503 0.026196713 0.024573942
13.08.2013 0.004283841 0.002437166 0.001795985 0.001852091
14.08.2013 0.001806372 0.000283336 0.000899158 0.000948516
15.08.2013 -0.018414174 -0.023456424 -0.022154177 -0.021499696
16.08.2013 0.000254008 0.004441162 0.003960225 0.004010174
19.08.2013 -0.018923311 -0.028329326 -0.026764001 -0.025812832
20.08.2013 -0.003537349 -0.001018922 -0.001393764 -2.47E-03
21.08.2013 -0.031978243 -0.036553471 -0.034638388 -0.035162732
22.08.2013 -0.026400313 -0.018876537 -0.019184939 -0.020425506
23.08.2013 -0.016085333 -0.002286216 -0.005227975 -0.005398603
26.08.2013 0.012339445 0.014828391 0.012668352 0.01232865
27.08.2013 -0.055282741 -0.045301559 -0.047695135 -0.048487125
28.08.2013 -0.006859625 0.004465052 -0.00013994 -0.001030254
29.08.2013 0.026590641 0.010038413 0.013859694 0.014289581
02.09.2013 0.029255071 0.032050224 0.032172097 0.031883113
03.09.2013 -0.026355055 -0.022569706 -0.023376499 -0.023205178
04.09.2013 0.004988723 -0.001132431 -7.60E-05 -0.000108186
05.09.2013 -0.001028462 -0.00425256 -0.00389319 -0.003751819
06.09.2013 0.002003837 0.00923568 0.007829709 0.007724847
09.09.2013 0.037475984 0.038474005 0.036296445 0.035889927
10.09.2013 0.026310267 0.029715465 0.029927318 0.029671718
11.09.2013 0.007206933 -0.001122261 0.000194921 -0.000228398
12.09.2013 0.010839083 0.013332747 0.012929077 0.013159745
13.09.2013 -0.017616896 -0.016017634 -0.015851489 -0.015064535
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16.09.2013 0.032177963 0.036838425 0.03583172 0.035968813
17.09.2013 0.003193792 0.008884951 0.007653761 0.007042912
18.09.2013 -0.005961695 0.000323785 -0.001683856 -0.001644597
19.09.2013 0.052773387 0.069095006 0.064729827 0.062378676
20.09.2013 -0.017923507 -0.02111113 -0.021056167 -0.020379862
23.09.2013 -0.010857824 -0.015449229 -0.014324246 -0.013642695
24.09.2013 -0.00268128 -0.005883988 -0.004109156 -0.003628685
25.09.2013 -0.004791873 -0.004403386 -0.004394299 -0.003866844
26.09.2013 -0.012706778 -0.008210547 -0.008829571 -0.008114817
27.09.2013 -0.005040952 -0.013965715 -0.011998405 -0.011248896
30.09.2013 0.001017568 -0.004639366 -0.004548524 -0.003829333
01.10.2013 0.019867467 0.028368195 0.026843189 0.026279716
02.10.2013 -0.012718897 -0.01901003 -0.017964273 -0.017241789
03.10.2013 0.019034145 0.015717661 0.015463879 0.014621109
04.10.2013 -0.002623471 -0.000671683 -0.001859198 -0.000824719
07.10.2013 0.001035488 -0.006977247 -0.004470385 -0.004020935
08.10.2013 -0.006879392 -0.013406598 -0.011889373 -0.011092664
09.10.2013 -0.005246144 -0.007895639 -0.008039912 -0.007757088
10.10.2013 0.01621005 0.01581712 0.016081431 0.015399774
11.10.2013 0.005250268 0.007532942 0.007079125 0.007069051
14.10.2013 0.001392124 0.00113741 0.000881726 0.000768948
21.10.2013 0.031535633 0.034065358 0.035249478 0.034069816
22.10.2013 -0.000461325 0.007003206 0.004650692 0.005000292
23.10.2013 -0.004735191 -0.012091759 -0.010614105 -0.009593035
24.10.2013 0.009235509 0.002629533 0.003659203 0.004196761
25.10.2013 0.008158088 0.005642309 0.004734462 0.005384705
28.10.2013 0.003445624 0.005146998 0.004263393 0.003697851
30.10.2013 -0.005470389 -0.008999821 -0.008049261 -0.008149265
31.10.2013 -0.01596935 -0.018864213 -0.017104175 -0.016597362
01.11.2013 -0.008271322 -0.016580996 -0.015943282 -0.014523078
04.11.2013 -0.004565931 -0.004873667 -0.004243544 -0.003497154
05.11.2013 -0.02211589 -0.021632709 -0.019841746 -0.019737366
06.11.2013 0.015011562 0.017525491 0.014254571 0.013611507
07.11.2013 0.000236133 -0.000881294 0.000377274 0.000566273
08.11.2013 -0.025969403 -0.028371714 -0.026731504 -0.025289684
11.11.2013 -0.02741053 -0.025842089 -0.025905418 -0.024352358
12.11.2013 -0.007246854 -0.000391102 -0.00258604 -0.003267668
13.11.2013 0.009599082 0.00854677 0.006247283 0.005856425
14.11.2013 0.01854086 0.024438631 0.022933019 0.022527357
15.11.2013 -0.002891753 0.005540764 0.003545812 0.004026568
18.11.2013 0.016638105 0.020419631 0.018981446 0.017674875
19.11.2013 -0.01047515 -0.014648229 -0.01332611 -0.013047536
20.11.2013 0.013248257 1.08E-02 0.011223704 0.010938819
21.11.2013 -0.008112996 -0.010007508 -0.010164266 -0.009362496
22.11.2013 0.013146395 0.013155637 0.013134954 0.012757211
25.11.2013 0.013766345 0.013075044 0.012019574 0.011742117
26.11.2013 -0.007988256 -0.014480598 -0.013071305 -0.012732309
27.11.2013 -0.010089927 -0.00960197 -0.009088805 -0.008868619
28.11.2013 -0.003591208 -0.004329844 -0.004134245 -0.004223239
29.11.2013 0.017260988 0.014531638 0.015774716 0.015538171
02.12.2013 -0.007683899 -0.011292986 -0.010664022 -0.010577947
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03.12.2013 -0.021763256 -0.025670106 -0.025331935 -0.025180363
04.12.2013 -0.001123597 0.00010059 -0.0004694 1.58E-05
05.12.2013 -0.015922355 -0.016408016 -0.015787994 -0.015118861
06.12.2013 0.015830577 0.020757337 0.019432521 0.019076038
09.12.2013 0.011789395 0.010762756 0.011535167 0.011576994
10.12.2013 -0.002045925 -0.000968466 -0.001740804 -0.00154853
11.12.2013 -0.001256916 -0.002706068 -0.002244699 -0.002055803
12.12.2013 -0.011681321 -0.012778806 -0.012025129 -0.012160607
13.12.2013 0.012809425 0.01587088 0.014190137 0.013500604
16.12.2013 0.007979638 0.011833506 0.011066873 0.010454805
17.12.2013 -0.052286251 -0.056515002 -0.053623393 -0.053477812
18.12.2013 -0.003218944 0.008937807 0.007560267 0.006619649
19.12.2013 -0.034279527 -0.035515978 -0.033699924 -0.032984482
20.12.2013 0.020370232 0.008679153 0.007667419 0.006819121
23.12.2013 -0.024586814 -0.023785205 -0.022672633 -0.021600464
24.12.2013 0.011525019 0.013475995 0.013453258 0.013301201
25.12.2013 -0.041024946 -0.043924766 -0.043061183 -0.042957965
26.12.2013 -0.029149965 -0.024692485 -0.023041495 -0.023596181
27.12.2013 -0.008607418 -0.010506787 -0.008897512 -0.010432796
30.12.2013 0.060126506 0.063219798 0.06130119 0.062209469
31.12.2013 0.003635827 -0.002445 -0.002490181 -0.002709711




EK2: GKURY Serisi ADF Birim Kok Testi Sonuclari

Null Hypothesis: GKURY has a unit root
Exogenous: Constant
Lag Length: 1 (Automatic - based on AIC, maxlag=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -25.68793 0.0000
Test critical values: 1% level -3.434278
5% level -2.863162
10% level -2.567681
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GKURY)
Method: Least Squares
Date: 21/11/14 Time: 12:38
Sample: 11 1592
Included observations: 1582
Variable Coefficient Std. Error t-Statistic Prob.
GKURY(-1) -0.876755 0.034131 -25.68793 0.0000
D(GKURY(-1)) -0.045095 0.025233 -1.787125 0.0741
C 0.000246 0.000435 0.564222 0.5727
R-squared 0.460197 Mean dependent var -2.11E-06
Adjusted R-squared 0.459513 S.D. dependent var 0.023541
S.E. of regression 0.017307 Akaike info criterion -5.273551
Sum squared resid 0.472945 Schwarz criterion -5.263375
Log likelihood 4174.379 Hannan-Quinn criter. -5.269770
F-statistic 673.0705 Durbin-Watson stat 1.998274

Prob(F-statistic) 0.000000
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EK3: GKURY Serisi ARMA (1,0) Model Tahmin Sonucu

Dependent Variable: GKURY

Method: Least Squares

Date: 21/11/14 Time: 13:33

Sample: 11 1592

Included observations: 1582
Convergence achieved after 3 iterations

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000278 0.000474 0.587153 0.5572

AR(2) 0.081825 0.025072 3.263539 0.0011

R-squared 0.006696 Mean dependent var 0.000279

Adjusted R-squared 0.006067 S.D. dependent var 0.017371

S.E. of regression 0.017319 Akaike info criterion -5.272795

Sum squared resid 0.473902 Schwarz criterion -5.266011

Log likelihood 4172.781 Hannan-Quinn criter. -5.270274

F-statistic 10.65069 Durbin-Watson stat 2.006929
Prob(F-statistic) 0.001124

Inverted AR Roots .08
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EK4: GKURY Serisi ARMA (1,0) Artiklar1 Kolegramm

Date: 21/11/14 Time: 12:42

Sample: 11 1592

Included observations: 1582

O-statistic brobabilities adiusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC O-Stat Prob

-0.004 -0.004 0.0200
0.046 0.046 3.3442 0.067
-0.008 -0.008 3.4583 0.177

-0.030 -0.032 4.8969 0.180
-0.001 -0.001 4.8990 0.298
-0.027 -0.024 6.0713 0.299
-0.059 -0.060 11.548 0.073
0.003 0.004 11561 0.116
0.008 0.013 11.655 0.167
0.054 0.051 16.309 0.061

0.049 0.046 20.162 0.028
0.011 0.006 20.352 0.041
0.050 0.045 24.424 0.018
0.004 0.005 24.453 0.027
-0.007 -0.008 24.531 0.039
0.001 0.005 24531 0.057
0.018 0.030 25.033 0.069
0.025 0.031 26.012 0.074
0.016 0.016 26.415 0.091
-0.025 -0.024 27.382 0.096
0.015 0.010 27.745 0.116
-0.014 -0.015 28.076 0.138
-0.006 -0.012 28.135 0.171
0.010 0.010 28.309 0.204
0.012 0.018 28.557 0.237
-0.006 -0.009 28.613 0.280
0.029 0.022 29.972 0.269
-0.026 -0.028 31.024 0.270
0.013 0.004 31.294 0.304
-0.017 -0.017 31.740 0.331
0.024 0.024 32.688 0.336
0.005 0.007 32.735 0.382
-0.055 -0.053 37.692 0.225
-0.012 -0.015 37.939 0.254
-0.026 -0.026 39.064 0.253
-0.014 -0.016 39.381 0.280
0.018 0.014 39.931 0.300
0.020 0.024 40.578 0.316
0.032 0.032 42.290 0.291
0.050 0.042 46.381 0.194
0.063 0.063 52.783 0.085
0.033 0.026 54.586 0.076
-0.003 -0.001 54.599 0.092
-0.040 -0.033 57.163 0.073
-0.033 -0.022 58.931 0.066
-0.027 -0.009 60.133 0.065
-0.058 -0.046 65.598 0.030
-0.008 -0.007 65.690 0.037

49 0.007 0.008 65.773 0.045
50 0.023 0.009 66.641 0.047
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EKS: GKURY Serisi ARMA (1,0) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 12:42

Sample: 11 1592

Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob

|*
|*
|*
|*
I*
I*
I

I*
|*
|*
I

|*
I*
I*
I

I*

|*

|*
|*
|*
|*
|
I
I
|~k
|*
I
I
I
I*

|~k

O~NO O~ WDNP

0.147
0.173
0.194
0.182
0.076
0.080
0.064
0.133
0.141
0.118
0.048
0.109
0.147
0.134
0.065
0.096
0.107
0.073
0.024
0.034
0.023
0.025
0.045
0.043
0.073
0.042
0.081
0.103
0.076
0.122
0.095
0.081
0.066
0.032
0.106
0.039
0.082
0.078
0.075
0.059
0.061
0.103
0.063
0.104
0.074
0.128
0.035
0.066
0.025
0.025

0.147
0.154
0.157
0.124
-0.005
0.004
-0.001
0.093
0.104
0.060
-0.038
0.024
0.084
0.084
-0.001
0.007
0.017
-0.005
-0.032
-0.016
-0.029
-0.026
0.016
0.021
0.046
-0.018
0.029
0.068
0.034
0.075
0.028
0.014
-0.003
-0.031
0.076
-0.006
0.029
0.011
-0.000
-0.011
-0.016
0.052
-0.004
0.037
-0.007
0.069
-0.041
-0.003
-0.030
-0.020

34.419
81.803
141.40
193.88
203.09
213.26
219.83
248.17
279.83
301.99
305.68
324.69
359.12
387.98
394.69
409.56
428.05
436.55
437.49
439.34
440.21
441.25
444.49
447.41
456.04
458.93
469.59
486.62
495.98
519.93
534.61
545.35
552.38
554.08
572.19
574.65
585.67
595.43
604.49
610.12
616.13
633.49
640.01
657.74
666.72
693.30
695.27
702.35
703.37
704.39

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
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
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

175



EK6: GKURY Serisi ARMA (1,0) ARCH — LM Testi 1 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 35.05616 Prob. F(1,1579) 0.0000
Obs*R-squared 34.33821 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID/*2
Method: Least Squares
Date: 21/11/14 Time: 13:55
Sample (adjusted): 12 1592
Included observations: 1581 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.000256 1.89E-05 13.51954 0.0000

RESID"2(-1) 0.147378 0.024892 5.920824 0.0000
R-squared 0.021719 Mean dependent var 0.000300
Adjusted R-squared 0.021100 S.D. dependent var 0.000698
S.E. of regression 0.000690 Akaike info criterion -11.71713
Sum squared resid 0.000753 Schwarz criterion -11.71034
Log likelihood 9264.388 Hannan-Quinn criter. -11.71460
F-statistic 35.05616 Durbin-Watson stat 2.044707

Prob(F-statistic) 0.000000
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EK7: GKURY Serisi ARMA (1,0) ARCH — LM Testi 5 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 28.85635 Prob. F(5,1571) 0.0000
Obs*R-squared 132.6501 Prob. Chi-Square(5) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 13:55

Sample (adjusted): 16 1592

Included observations: 1577 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000159 2.10E-05 7.607298 0.0000
RESID"2(-1) 0.081722 0.025239 3.237941 0.0012
RESID"2(-2) 0.120460 0.025254 4.769825 0.0000
RESID"2(-3) 0.146170 0.025197 5.801035 0.0000
RESID"2(-4) 0.126023 0.025283 4.984524 0.0000
RESID"2(-5) -0.005318 0.025407 -0.209312 0.8342
R-squared 0.084115 Mean dependent var 0.000299
Adjusted R-squared 0.081201 S.D. dependent var 0.000698
S.E. of regression 0.000669 Akaike info criterion -11.77855
Sum squared resid 0.000703 Schwarz criterion -11.75814
Log likelihood 9293.384 Hannan-Quinn criter. -11.77096
F-statistic 28.85635 Durbin-Watson stat 1.999168

Prob(F-statistic) 0.000000




EK8: GKURY Serisi ARMA (1,0) ARCH — LM Testi 10 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 18.49258 Prob. F(10,1561) 0.0000

Obs*R-squared 166.5038 Prob. Chi-Square(10) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 13:56

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000121 2.24E-05 5.409969 0.0000

RESID"2(-1) 0.065505 0.025275 2.591677 0.0096
RESID"2(-2) 0.115721 0.025390 4.557770 0.0000
RESID"2(-3) 0.149316 0.025481 5.859826 0.0000
RESID"2(-4) 0.117359 0.025743 4.558879 0.0000
RESID"2(-5) -0.030513 0.025920 -1.177171 0.2393
RESID"2(-6) -0.028847 0.025928 -1.112591 0.2661
RESID"2(-7) -0.030251 0.025714 -1.176443 0.2396
RESID"2(-8) 0.078615 0.025469 3.086732 0.0021
RESID"2(-9) 0.101929 0.025391 4.014321 0.0001
RESID"2(-10) 0.060393 0.025463 2.371789 0.0178

R-squared 0.105918 Mean dependent var 0.000300

Adjusted R-squared 0.100191 S.D. dependent var 0.000699

S.E. of regression 0.000663 Akaike info criterion -11.79339

Sum squared resid 0.000686 Schwarz criterion -11.75589

Log likelihood 9280.608 Hannan-Quinn criter. -11.77945

F-statistic 18.49258 Durbin-Watson stat 1.994414

Prob(F-statistic) 0.000000
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EK9: GKURY Serisi ARMA (1,0) ARCH — LM Testi 20 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 10.73134
Obs*R-squared 190.9558

Prob. F(20,1541) 0.0000
Prob. Chi-Square(20) 0.0000

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares

Date: 21/11/14 Time: 13:56
Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000106 2.40E-05 4.421987 0.0000
RESID"2(-1) 0.059440 0.025481 2.332709 0.0198
RESID"2(-2) 0.118991 0.025696 4.630782 0.0000
RESID"2(-3) 0.147267 0.025856 5.695674 0.0000
RESID"2(-4) 0.100661 0.026117 3.854299 0.0001
RESID"2(-5) -0.041948 0.026263 -1.597221 0.1104
RESID"2(-6) -0.028880 0.026289 -1.098581 0.2721
RESID"2(-7) -0.019776 0.026221 -0.754208 0.4508
RESID"2(-8) 0.083532 0.026149 3.194475 0.0014
RESID"2(-9) 0.094404 0.026239 3.597800 0.0003
RESID"2(-10) 0.043315 0.026319 1.645782 0.1000
RESID"2(-11) -0.055457 0.026424 -2.098751 0.0360
RESID"2(-12) 0.008983 0.026374 0.340606 0.7334
RESID"2(-13) 0.077746 0.026277 2.958719 0.0031
RESID"2(-14) 0.077122 0.026347 2.927169 0.0035
RESID"2(-15) -0.000278 0.026417 -0.010538 0.9916
RESID"2(-16) 0.013685 0.026395 0.518447 0.6042
RESID"2(-17) 0.024029 0.026218 0.916515 0.3595
RESID"2(-18) -0.001609 0.025973 -0.061966 0.9506
RESID"2(-19) -0.031948 0.025807 -1.237973 0.2159
RESID"2(-20) -0.018130 0.025763 -0.703716 0.4817
R-squared 0.122251 Mean dependent var 0.000300
Adjusted R-squared 0.110859 S.D. dependent var 0.000700
S.E. of regression 0.000660 Akaike info criterion -11.79518
Sum squared resid 0.000671 Schwarz criterion -11.72321
Log likelihood 9233.039 Hannan-Quinn criter. -11.76842
F-statistic 10.73134 Durbin-Watson stat 2.000151

Prob(F-statistic) 0.000000
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EK10: GKURY Serisi ARMA (1,0) ARCH — LM Testi 30 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 8.060255 Prob. F(30,1521) 0.0000

Obs*R-squared 212.8908 Prob. Chi-Square(30) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 13:57

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 8.58E-05 2.54E-05 3.372479 0.0008

RESID"2(-1) 0.051867 0.025579 2.027751 0.0428
RESID"2(-2) 0.112475 0.025786 4.361866 0.0000
RESID"2(-3) 0.144663 0.025914 5.582336 0.0000
RESID"2(-4) 0.103328 0.026176 3.947455 0.0001
RESID"2(-5) -0.043159 0.026309 -1.640454 0.1011
RESID"2(-6) -0.026196 0.026323 -0.995147 0.3198
RESID"2(-7) -0.015563 0.026330 -0.591090 0.5545
RESID"2(-8) 0.092131 0.026331 3.498989 0.0005
RESID"2(-9) 0.100528 0.026427 3.803994 0.0001
RESID"2(-10) 0.041418 0.026530 1.561192 0.1187
RESID"2(-11) -0.060191 0.026656 -2.258090 0.0241
RESID"2(-12) 0.009336 0.026693 0.349749 0.7266
RESID"2(-13) 0.079879 0.026666 2.995537 0.0028
RESID"2(-14) 0.071163 0.026740 2.661287 0.0079
RESID"2(-15) -0.015913 0.026810 -0.593553 0.5529
RESID"2(-16) -0.000633 0.026811 -0.023621 0.9812
RESID"2(-17) 0.020585 0.026742 0.769758 0.4416
RESID"2(-18) 0.005558 0.026663 0.208462 0.8349
RESID"2(-19) -0.030210 0.026662 -1.133057 0.2574
RESID"2(-20) -0.028470 0.026633 -1.069004 0.2852
RESID"2(-21) -0.046208 0.026617 -1.736074 0.0828
RESID"2(-22) -0.038012 0.026537 -1.432423 0.1522
RESID"2(-23) 0.014053 0.026436 0.531583 0.5951
RESID"2(-24) 0.012245 0.026432 0.463264 0.6432
RESID"2(-25) 0.033366 0.026425 1.262682 0.2069
RESID"2(-26) -0.041911 0.026416 -1.586601 0.1128
RESID"2(-27) 0.010501 0.026251 0.400025 0.6892
RESID"2(-28) 0.057855 0.026007 2.224616 0.0263
RESID"2(-29) 0.029795 0.025899 1.150457 0.2501
RESID"2(-30) 0.076802 0.025863 2.969591 0.0030

R-squared 0.137172 Mean dependent var 0.000300

Adjusted R-squared 0.120154 S.D. dependent var 0.000702

S.E. of regression 0.000659 Akaike info criterion -11.79327

Sum squared resid 0.000660 Schwarz criterion -11.68646

Log likelihood 9182.575 Hannan-Quinn criter. -11.75354

F-statistic 8.060255 Durbin-Watson stat 2.003359

Prob(F-statistic)

0.000000
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EK11: GKURY Serisi ARMA (1,0) GARCH (1,1) Modeli Tahmin Sonuclar1

Dependent Variable: GKURY

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 21/11/14 Time: 14:02

Sample: 11 1592

Included observations: 1582

Convergence achieved after 13 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(3) + C(4)*RESID(-1)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.001439 0.000370 3.892758 0.0001
AR(1) 0.057455 0.029439 1.951658 0.0510

Variance Equation

C 9.14E-06 1.80E-06 5.064457 0.0000
RESID(-1)"2 0.143063 0.014650 9.765143 0.0000
GARCH(-1) 0.834871 0.016719 49.93692 0.0000

R-squared 0.002136 Mean dependent var 0.000279
Adjusted R-squared 0.001505 S.D. dependent var 0.017371
S.E. of regression 0.017358 Akaike info criterion -5.491430
Sum squared resid 0.476077 Schwarz criterion -5.474469
Log likelihood 4348.721 Hannan-Quinn criter. -5.485128
Durbin-Watson stat 1.948167

Inverted AR Roots .06
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EK12: GKURY ARMA (1,0) GARCH (1,1) Artiklarin Kolegramm

Date: 21/11/14 Time: 14:03

Sample: 11 1592

Included observations: 1582

O-statistic probabilities adiusted for 1 ARMA term

Autocorrelation Partial Correlation AC PAC O-Stat Prob*

| 0.023 0.023 0.8442
| 0.053 0.052 5.2880 0.021
| 0.021 0.019 59766 0.050
| -0.005 -0.009 6.0146 0.111
| 0.010 0.008 6.1683 0.187
| -0.024 -0.024 7.1084 0.213
| -0.027 -0.027 8.3102 0.216
| -0.017 -0.014 8.7951 0.268
| 9 -0.005 -0.000 8.8327 0.357
| 10 0.042 0.045 11655 0.233
| 11 0.040 0.040 14229 0.163
| 12 0025 0.019 15226 0.172
| 13 0.030 0.023 16.706 0.161
| 14 0011 0.005 16.904 0.204
| 15 0.006 0.001 16.971 0.258
| 16 -0.003 -0.004 16.982 0.320
| 17 0.012 0.016 17.221 0.371
| 18 0.004 0.007 17.242 0.438
| 19 0.010 0.012 17.395 0.496
| 20 -0.016 -0.017 17.797 0.536
| 21 0.000 -0.002 17.798 0.601
| 22 -0.023 -0.025 18.660 0.607
| 23 -0.023 -0.025 19.502 0.614
| 24 0018 0.019 20.037 0.640
| 25 -0.003 -0.001 20.053 0.694
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|

coO~NO O~ WNLPR

26 -0.016 -0.018 20.457 0.722
27 0.011 0.010 20.650 0.760
28 -0.032 -0.034 22.346 0.720
29 -0.009 -0.013 22.480 0.759
30 -0.023 -0.022 23.351 0.760
31 0.008 0.012 23.457 0.796
32 0.005 0.008 23494 0.831
33 -0.052 -0.048 27.911 0.674
34 -0.006 -0.006 27.970 0.716
35 -0.033 -0.029 29.757 0.676
36 -0.020 -0.018 30.388 0.690
37 0.012 0.014 30.611 0.722
38 0.009 0.015 30.737 0.756
39 0.030 0.032 32177 0.735
40 0.037 0.037 34.353 0.682
41 0.028 0.024 35.628 0.667
42 0.011 0.002 35.839 0.699
43 -0.011 -0.013 36.033 0.729
44 -0.043 -0.041 38.985 0.646
45 -0.031 -0.023 40.539 0.621
46 -0.034 -0.019 42.420 0.582
47 -0.037 -0.022 44.634 0.530
48 -0.009 -0.002 44.776 0.565

49 -0.001 0.002 44.778 0.606

[
[
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[
[
[
[
[
[
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[
[
[
[
[
[
[
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[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
.
[ 50 0.018 0.012 45.293 0.624
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EK13: GKURY ARMA (1,0) GARCH (1,1) Artiklarin Karelerinin Kolegrami

Date: 21/11/14 Time: 14:03
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

-0.012
-0.003
0.050
0.001
-0.045
-0.018
-0.027
0.013
0.027
0.002
-0.022
-0.009
0.045
0.026
-0.032
-0.007
-0.009
-0.007
-0.022
-0.027
-0.030
0.031
-0.020
-0.008
-0.024
-0.016
-0.012
-0.003
-0.007
0.053
-0.000
-0.003
-0.003
-0.031
0.012
-0.018
0.003
0.011
0.009
-0.002
0.041
-0.008
-0.029
-0.000
-0.003
0.022
-0.014
0.024
-0.029
-0.013

-0.012
-0.004
0.050
0.003
-0.045
-0.022
-0.028
0.017
0.030
0.004
-0.025
-0.016
0.044
0.033
-0.027
-0.013
-0.015
-0.002
-0.016
-0.024
-0.032
0.025
-0.019
-0.004
-0.027
-0.022
-0.015
0.000
-0.000
0.052
-0.004
-0.005
-0.006
-0.028
0.015
-0.019
0.009
0.007
0.007
-0.004
0.040
-0.007
-0.034
-0.011
-0.001
0.028
-0.010
0.022
-0.034
-0.015

0.2426
0.2617
4.2227
4.2257
7.4240
7.9361
9.1269
9.4080
10.612
10.620
11.368
11.507
14.686
15.787
17.381
17.456
17.576
17.645
18.427
19.604
21.067
22.603
23.218
23.312
24.241
24.652
24.902
24.916
24.998
29.570
29.570
29.581
29.599
31.151
31.378
31.908
31.927
32.108
32.249
32.258
35.041
35.149
36.553
36.553
36.570
37.363
37.664
38.618
39.988
40.260

0.622
0.877
0.238
0.376
0.191
0.243
0.244
0.309
0.303
0.388
0.413
0.486
0.327
0.327
0.297
0.357
0.416
0.479
0.494
0.483
0.455
0.424
0.448
0.501
0.505
0.539
0.580
0.632
0.678
0.488
0.540
0.590
0.637
0.608
0.644
0.664
0.706
0.738
0.769
0.803
0.732
0.764
0.746
0.780
0.810
0.814
0.833
0.831
0.817
0.836
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EK14: GKURY ARMA (1,0) GARCH (1,1) ARCH — LM Testi 1 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.241775 Prob. F(1,1579) 0.6230
Obs*R-squared 0.242044 Prob. Chi-Square(1) 0.6227

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:13

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.014822 0.060626 16.73916 0.0000
WGT_RESID"2(-1) -0.012374 0.025165 -0.491706 0.6230
R-squared 0.000153 Mean dependent var 1.002415
Adjusted R-squared -0.000480 S.D. dependent var 2.191364
S.E. of regression 2.191890 Akaike info criterion 4.408670
Sum squared resid 7586.118 Schwarz criterion 4.415457
Log likelihood -3483.053 Hannan-Quinn criter. 4.411192
F-statistic 0.241775 Durbin-Watson stat 2.000002

Prob(F-statistic) 0.622995




EK15: GKURY ARMA (1,0) GARCH (1,1) ARCH — LM Testi 5 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.490815 Prob. F(5,1571) 0.1897
Obs*R-squared 7.447209 Prob. Chi-Square(5) 0.1894
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 21/11/14 Time: 14:14
Sample (adjusted): 16 1592
Included observations: 1577 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 1.001621 0.078201 12.80822 0.0000
WGT_RESID"2(-1) -0.010515 0.025205 -0.417190 0.6766
WGT_RESID"2(-2) 7.79E-05 0.025123 0.003100 0.9975
WGT_RESID"2(-3) 0.050523 0.025094 2.013372 0.0442
WGT_RESID"2(-4) 0.001892 0.025125 0.075309 0.9400
WGT_RESID”2(-5) -0.044844 0.025130 -1.784439 0.0745
R-squared 0.004722 Mean dependent var 0.998897
Adjusted R-squared 0.001555 S.D. dependent var 2.183550
S.E. of regression 2.181852 Akaike info criterion 4.402022
Sum squared resid 7478.708 Schwarz criterion 4422428
Log likelihood -3464.995 Hannan-Quinn criter. 4.409605
F-statistic 1.490815 Durbin-Watson stat 2.001871
Prob(F-statistic) 0.189687
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EK16: GKURY ARMA (1,0) GARCH (1,1) ARCH — LM Testi 10 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.166782 Prob. F(10,1561) 0.3089

Obs*R-squared 11.66287 Prob. Chi-Square(10) 0.3083

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:15

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.998738 0.097380 10.25612 0.0000

WGT_RESID"2(-1) -0.012227 0.025311 -0.483054 0.6291
WGT_RESID"2(-2) 0.000476 0.025335 0.018799 0.9850
WGT_RESID"2(-3) 0.054490 0.025332 2.151023 0.0316
WGT_RESID"2(-4) 0.004757 0.025356 0.187591 0.8512
WGT_RESID”2(-5) -0.047607 0.025358 -1.877374 0.0607
WGT_RESID”2(-6) -0.022593 0.025360 -0.890876 0.3731
WGT_RESID"2(-7) -0.028251 0.025245 -1.119064 0.2633
WGT_RESID”2(-8) 0.017746 0.025221 0.703613 0.4818
WGT_RESID”2(-9) 0.030227 0.025229 1.198110 0.2311
WGT_RESID"2(-10) 0.003795 0.025238 0.150382 0.8805

R-squared 0.007419 Mean dependent var 0.999682

Adjusted R-squared 0.001061 S.D. dependent var 2.186676

S.E. of regression 2.185516 Akaike info criterion 4.408554

Sum squared resid 7456.084 Schwarz criterion 4.446061

Log likelihood -3454.123 Hannan-Quinn criter. 4.422494

F-statistic 1.166782 Durbin-Watson stat 1.999731

Prob(F-statistic) 0.308867
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EK17: GKURY ARMA (1,0) GARCH (1,1) ARCH — LM Testi 20 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.037494 Prob. F(20,1541) 0.4131

Obs*R-squared 20.75321 Prob. Chi-Square(20) 0.4118

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:16

Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.059453 0.127524 8.307835 0.0000

WGT_RESID"2(-1) -0.011918 0.025467 -0.467988 0.6399
WGT_RESID"2(-2) 0.003013 0.025496 0.118191 0.9059
WGT_RESID"2(-3) 0.056582 0.025431 2.224976 0.0262
WGT_RESID"2(-4) 0.002194 0.025466 0.086172 0.9313
WGT_RESID"2(-5) -0.050793 0.025474 -1.993951 0.0463
WGT_RESID"2(-6) -0.020957 0.025494 -0.822031 0.4112
WGT_RESID"2(-7) -0.023838 0.025487 -0.935284 0.3498
WGT_RESID”2(-8) 0.023106 0.025470 0.907190 0.3644
WGT_RESID”2(-9) 0.030725 0.025477 1.205996 0.2280
WGT_RESID"2(-10) -0.001604 0.025480 -0.062937 0.9498
WGT_RESID"2(-11) -0.026367 0.026004 -1.013976 0.3108
WGT_RESID"2(-12) -0.016172 0.026003 -0.621908 0.5341
WGT_RESID"2(-13) 0.048676 0.025999 1.872216 0.0614
WGT_RESID"2(-14) 0.024996 0.026018 0.960720 0.3368
WGT_RESID"2(-15) -0.028659 0.026019 -1.101474 0.2709
WGT_RESID"2(-16) -0.011594 0.025997 -0.445992 0.6557
WGT_RESID"2(-17) -0.014022 0.025872 -0.541987 0.5879
WGT_RESID"2(-18) -0.002405 0.025834 -0.093082 0.9259
WGT_RESID"2(-19) -0.017678 0.025833 -0.684339 0.4939
WGT_RESID"2(-20) -0.024914 0.025837 -0.964295 0.3350

R-squared 0.013286 Mean dependent var 0.998558

Adjusted R-squared 0.000480 S.D. dependent var 2.186340

S.E. of regression 2.185815 Akaike info criterion 4.415207

Sum squared resid 7362.567 Schwarz criterion 4.487184

Log likelihood -3427.277 Hannan-Quinn criter. 4.441967

F-statistic 1.037494 Durbin-Watson stat 2.001481

Prob(F-statistic) 0.413083
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EK18: GKURY ARMA (1,0) GARCH (1,1) ARCH — LM Testi 30 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.023442 Prob. F(30,1521) 0.4314

Obs*R-squared 30.70913 Prob. Chi-Square(30) 0.4298

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:16

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.102485 0.157294 7.009055 0.0000

WGT_RESID"2(-1) -0.012451 0.025606 -0.486246 0.6269
WGT_RESID"2(-2) 0.001392 0.025640 0.054289 0.9567
WGT_RESID"2(-3) 0.057396 0.025642 2.238370 0.0253
WGT_RESID"2(-4) 0.002055 0.025680 0.080027 0.9362
WGT_RESID"2(-5) -0.050794 0.025684 -1.977633 0.0482
WGT_RESID"2(-6) -0.023505 0.025708 -0.914314 0.3607
WGT_RESID"2(-7) -0.021827 0.025715 -0.848805 0.3961
WGT_RESID”2(-8) 0.021487 0.025721 0.835367 0.4036
WGT_RESID”2(-9) 0.029987 0.025723 1.165755 0.2439
WGT_RESID"2(-10) -0.000360 0.025718 -0.013985 0.9888
WGT_RESID"2(-11) -0.024378 0.026248 -0.928744 0.3532
WGT_RESID"2(-12) -0.013649 0.026252 -0.519928 0.6032
WGT_RESID"2(-13) 0.050489 0.026180 1.928501 0.0540
WGT_RESID"2(-14) 0.024096 0.026207 0.919446 0.3580
WGT_RESID"2(-15) -0.027875 0.026210 -1.063519 0.2877
WGT_RESID"2(-16) -0.014401 0.026209 -0.549481 0.5828
WGT_RESID"2(-17) -0.014961 0.026198 -0.571070 0.5680
WGT_RESID"2(-18) -0.000692 0.026166 -0.026460 0.9789
WGT_RESID"2(-19) -0.019615 0.026161 -0.749796 0.4535
WGT_RESID"2(-20) -0.026755 0.026160 -1.022722 0.3066
WGT_RESID"2(-21) -0.036004 0.026175 -1.375508 0.1692
WGT_RESID"2(-22) 0.027382 0.026182 1.045850 0.2958
WGT_RESID"2(-23) -0.017516 0.026187 -0.668878 0.5037
WGT_RESID"2(-24) -0.000619 0.026186 -0.023627 0.9812
WGT_RESID"2(-25) -0.026275 0.026175 -1.003829 0.3156
WGT_RESID"2(-26) -0.023251 0.026151 -0.889110 0.3741
WGT_RESID"2(-27) -0.018930 0.026031 -0.727228 0.4672
WGT_RESID"2(-28) 0.001027 0.025992 0.039527 0.9685
WGT_RESID"2(-29) 4.71E-05 0.025991 0.001813 0.9986
WGT_RESID"2(-30) 0.054253 0.025987 2.087641 0.0370

R-squared 0.019787 Mean dependent var 0.999897

Adjusted R-squared 0.000453 S.D. dependent var 2.192918

S.E. of regression 2.192421 Akaike info criterion 4.427662

Sum squared resid 7311.005 Schwarz criterion 4.534470

Log likelihood -3404.866 Hannan-Quinn criter. 4.467384

F-statistic 1.023442 Durbin-Watson stat 1.999384

Prob(F-statistic) 0.431441
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EK19: GKURY ARMA (1,0) GARCH (1,1) Dinamik Varyans Ongorii Sonuglar:
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Forecast: GKURYF
Actual: GKURY
Forecast sample: 11 1592
Included observations: 1582
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.017405
0.012262
199.3092
0.925433
0.004444
0.994626
0.000930

.00040

.00036

.00032

.00028

.00024
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EK20: GXU100 Serisi ADF Birim Kok Testi Sonuc¢lari

Null Hypothesis: GXU100 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -38.34143 0.0000
Test critical values: 1% level -3.434278
5% level -2.863162
10% level -2.567681
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GXU100)
Method: Least Squares
Date: 21/11/14 Time: 14:31
Sample: 11 1592
Included observations: 1582
Variable Coefficient Std. Error t-Statistic Prob.
GXU100(-1) -0.963894 0.025140 -38.34143 0.0000
C 0.000273 0.000464 0.588214 0.5565
R-squared 0.481978 Mean dependent var -7.43E-06
Adjusted R-squared 0.481650 S.D. dependent var 0.025608
S.E. of regression 0.018437 Akaike info criterion -5.147643
Sum squared resid 0.537082 Schwarz criterion -5.140859
Log likelihood 4073.786 Hannan-Quinn criter. -5.145123
F-statistic 1470.065 Durbin-Watson stat 2.001421

Prob(F-statistic) 0.000000
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EK21: GXU100 Serisi ARMA (0,0) Model Tahmin Sonucu

Dependent Variable: GXU100
Method: Least Squares

Date: 21/11/14 Time: 14:32
Sample: 11 1592

Included observations: 1582

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000283 0.000464 0.610719 0.5415
R-squared 0.000000 Mean dependent var 0.000283
Adjusted R-squared 0.000000 S.D. dependent var 0.018443
S.E. of regression 0.018443 Akaike info criterion -5.147603
Sum squared resid 0.537784 Schwarz criterion -5.144211
Log likelihood 4072.754 Hannan-Quinn criter. -5.146342

Durbin-Watson stat 1.927729




EK22: GXU100 Serisi ARMA (0,0) Artiklar1 Kolegram

Date: 21/11/14 Time: 14:33
Sample: 11 1592
Included observations: 1582
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EK23: GXU100 Serisi ARMA (0,0) Artiklarin Karelerinin Kolegrami

Date: 21/11/14 Time: 14:33

Sample: 11 1592

Included observations: 1582
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EK24: GXU100 Serisi ARMA (0,0) ARCH — LM Testi 1 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 18.31424 Prob. F(1,1579) 0.0000
Obs*R-squared 18.12719 Prob. Chi-Square(1) 0.0000
Test Equation:
Dependent Variable: RESID/*2
Method: Least Squares
Date: 21/11/14 Time: 14:34
Sample (adjusted): 12 1592
Included observations: 1581 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.000304 2.26E-05 13.43954 0.0000

RESID"2(-1) 0.107083 0.025022 4.279514 0.0000
R-squared 0.011466 Mean dependent var 0.000340
Adjusted R-squared 0.010840 S.D. dependent var 0.000836
S.E. of regression 0.000832 Akaike info criterion -11.34481
Sum squared resid 0.001092 Schwarz criterion -11.33802
Log likelihood 8970.070 Hannan-Quinn criter. -11.34228
F-statistic 18.31424 Durbin-Watson stat 2.027016

Prob(F-statistic) 0.000020
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EK25: GXU100 Serisi ARMA (0,0) ARCH — LM Testi 5 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 27.52763 Prob. F(5,1571) 0.0000
Obs*R-squared 127.0341 Prob. Chi-Square(5) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:34

Sample (adjusted): 16 1592

Included observations: 1577 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000175 2.48E-05 7.051524 0.0000
RESID"2(-1) 0.041428 0.025204 1.643715 0.1004
RESID"2(-2) 0.090369 0.024859 3.635277 0.0003
RESID"2(-3) 0.144966 0.024712 5.866117 0.0000
RESID"2(-4) 0.155620 0.024876 6.255720 0.0000
RESID"2(-5) 0.049508 0.025174 1.966586 0.0494
R-squared 0.080554 Mean dependent var 0.000338
Adjusted R-squared 0.077628 S.D. dependent var 0.000832
S.E. of regression 0.000799 Akaike info criterion -11.42329
Sum squared resid 0.001002 Schwarz criterion -11.40288
Log likelihood 9013.265 Hannan-Quinn criter. -11.41571
F-statistic 27.52763 Durbin-Watson stat 2.001523

Prob(F-statistic) 0.000000
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EK26: GXU100 Serisi ARMA (0,0) ARCH — LM Testi 10 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 21.68002 Prob. F(10,1561) 0.0000
Obs*R-squared 191.7032 Prob. Chi-Square(10) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:34

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000129 2.59E-05 4.960025 0.0000
RESID"2(-1) 0.027968 0.025315 1.104822 0.2694
RESID"2(-2) 0.084270 0.025412 3.316114 0.0009
RESID"2(-3) 0.137822 0.025019 5.508764 0.0000
RESID"2(-4) 0.125516 0.025238 4.973325 0.0000
RESID"2(-5) 0.011105 0.025449 0.436376 0.6626
RESID"2(-6) -0.008383 0.025453 -0.329356 0.7419
RESID"2(-7) -0.033132 0.025052 -1.322545 0.1862
RESID"2(-8) 0.190387 0.024848 7.662229 0.0000
RESID"2(-9) 0.071848 0.025234 2.847320 0.0045
RESID"2(-10) 0.016091 0.025297 0.636102 0.5248
R-squared 0.121949 Mean dependent var 0.000339
Adjusted R-squared 0.116324 S.D. dependent var 0.000833
S.E. of regression 0.000783 Akaike info criterion -11.46016
Sum squared resid 0.000957 Schwarz criterion -11.42266
Log likelihood 9018.689 Hannan-Quinn criter. -11.44622
F-statistic 21.68002 Durbin-Watson stat 1.998345

Prob(F-statistic) 0.000000




EK27: GXU100 Serisi ARMA (0,0) ARCH — LM Testi 20 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 13.90225
Obs*R-squared 238.7551

Prob. F(20,1541) 0.0000
Prob. Chi-Square(20) 0.0000

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares

Date: 21/11/14 Time: 14:35
Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Std. Error t-Statistic Prob.

Variable Coefficient

C 0.000106
RESID"2(-1) 0.022217
RESID"2(-2) 0.095815
RESID"2(-3) 0.138277
RESID"2(-4) 0.091845
RESID"2(-5) -0.014110
RESID"2(-6) -0.006948
RESID2(-7) -0.013431
RESID/2(-8) 0.185199
RESID/2(-9) 0.034771
RESID"2(-10) -0.003863
RESID"2(-11) -0.037368
RESID"2(-12) 0.075974
RESID"2(-13) 0.084374
RESID"2(-14) 0.061438
RESID"2(-15) -0.050256
RESID"2(-16) -0.012300

RESID"2(-17) 0.104175

2.72E-05 3.916733 0.0001
0.025479 0.871960 0.3834
0.025619 3.739992 0.0002
0.025741 5.371899 0.0000
0.025832 3.555528 0.0004
0.025949 -0.543745 0.5867
0.025922 -0.268030 0.7887
0.025873 -0.519087 0.6038
0.025794 7.179998 0.0000
0.026129 1.330711 0.1835
0.026139 -0.147776 0.8825
0.026241 -1.424065 0.1546
0.026246 2.894698 0.0038
0.025875 3.260786 0.0011
0.025960 2.366625 0.0181
0.026010 -1.932171 0.0535
0.026041 -0.472319 0.6368
0.025716 4.050967 0.0001

RESID"2(-18) -0.010973 0.025630 -0.428123 0.6686
RESID"2(-19) -0.041967 0.025536 -1.643452 0.1005
RESID"2(-20) -0.010910 0.025546 -0.427064 0.6694
R-squared 0.152852 Mean dependent var 0.000339
Adjusted R-squared 0.141857 S.D. dependent var 0.000835
S.E. of regression 0.000774 Akaike info criterion -11.47794
Sum squared resid 0.000922 Schwarz criterion -11.40596
Log likelihood 8985.269 Hannan-Quinn criter. -11.45118
F-statistic 13.90225 Durbin-Watson stat 1.999469

Prob(F-statistic) 0.000000
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EK28: GXU100 Serisi ARMA (0,0) ARCH — LM Testi 30 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 9.791130 Prob. F(30,1521) 0.0000

Obs*R-squared 251.2076 Prob. Chi-Square(30) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:35

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 9.08E-05 2.84E-05 3.195824 0.0014

RESID"2(-1) 0.022539 0.025637 0.879171 0.3794
RESID"2(-2) 0.093017 0.025798 3.605590 0.0003
RESID"2(-3) 0.136660 0.025876 5.281292 0.0000
RESID"2(-4) 0.096974 0.026104 3.714953 0.0002
RESID"2(-5) -0.018592 0.026223 -0.708982 0.4784
RESID"2(-6) -0.008699 0.026208 -0.331929 0.7400
RESID"2(-7) -0.009223 0.026197 -0.352063 0.7248
RESID"2(-8) 0.180954 0.026193 6.908564 0.0000
RESID"2(-9) 0.037531 0.026604 1.410717 0.1585
RESID"2(-10) -0.004380 0.026615 -0.164577 0.8693
RESID"2(-11) -0.046322 0.026713 -1.734047 0.0831
RESID"2(-12) 0.077433 0.026709 2.899159 0.0038
RESID"2(-13) 0.084137 0.026784 3.141345 0.0017
RESID"2(-14) 0.057434 0.026752 2.146941 0.0320
RESID"2(-15) -0.061612 0.026788 -2.299948 0.0216
RESID"2(-16) -0.016466 0.026788 -0.614685 0.5389
RESID"2(-17) 0.098357 0.026748 3.677158 0.0002
RESID"2(-18) -0.007161 0.026778 -0.267430 0.7892
RESID"2(-19) -0.048974 0.026694 -1.834683 0.0667
RESID"2(-20) -0.026874 0.026700 -1.006505 0.3143
RESID"2(-21) -0.025398 0.026713 -0.950771 0.3419
RESID"2(-22) 0.009430 0.026706 0.353089 0.7241
RESID"2(-23) 0.028010 0.026280 1.065848 0.2867
RESID"2(-24) -0.024770 0.026283 -0.942450 0.3461
RESID"2(-25) 0.043717 0.026287 1.663074 0.0965
RESID"2(-26) -0.036673 0.026308 -1.393990 0.1635
RESID"2(-27) 0.008871 0.025978 0.341482 0.7328
RESID"2(-28) 0.054608 0.025764 2.119584 0.0342
RESID"2(-29) 0.014866 0.025698 0.578468 0.5630
RESID"2(-30) 0.028334 0.025689 1.102949 0.2702

R-squared 0.161861 Mean dependent var 0.000339

Adjusted R-squared 0.145329 S.D. dependent var 0.000837

S.E. of regression 0.000774 Akaike info criterion -11.47042

Sum squared resid 0.000911 Schwarz criterion -11.36361

Log likelihood 8932.044 Hannan-Quinn criter. -11.43070

F-statistic 9.791130 Durbin-Watson stat 2.001520

Prob(F-statistic)

0.000000
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EK29: GXU100 Serisi ARMA (0,0) GARCH (1,1) Modeli Tahmin Sonuclar1

Dependent Variable: GXU100

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 21/11/14 Time: 14:36

Sample: 11 1592

Included observations: 1582

Convergence achieved after 12 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.

C 0.001314 0.000386 3.406385 0.0007

Variance Equation

c 9.43E-06 2.15E-06 4.394527 0.0000
RESID(-1)"2 0.124670 0.012613 9.884459 0.0000
GARCH(-1) 0.852767 0.015073 56.57753 0.0000

R-squared -0.003127 Mean dependent var 0.000283
Adjusted R-squared -0.003127 S.D. dependent var 0.018443
S.E. of regression 0.018472 Akaike info criterion -5.354486
Sum squared resid 0.539465 Schwarz criterion -5.340917
Log likelihood 4239.398 Hannan-Quinn criter. -5.349445

Durbin-Watson stat 1.921721




EK30: GXU100 ARMA (0,0) GARCH (1,1) Artiklarin Kolegramm

Date: 21/11/14 Time: 14:36
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

0.050
0.040
0.025
0.010
0.023
-0.030
-0.012
-0.006
-0.005
0.042
0.023
0.032
0.035
0.015
-0.005
0.001
0.006
0.027
0.027
-0.030
-0.026
-0.011
-0.029
-0.005
-0.003
-0.009
-0.013
-0.032
-0.016
-0.046
0.011
0.034
-0.059
0.003
-0.023
0.010
0.027
0.032
0.038
0.015
0.014
0.004
-0.042
-0.028
-0.030
0.010
-0.039
0.001
-0.006
0.021

0.050
0.037
0.022
0.007
0.021
-0.034
-0.011
-0.004
-0.002
0.043
0.021
0.026
0.028
0.008
-0.012
0.001
0.006
0.029
0.027
-0.034
-0.028
-0.011
-0.031
-0.003
0.003
-0.008
-0.014
-0.032
-0.018
-0.044
0.018
0.039
-0.055
0.009
-0.020
0.010
0.027
0.040
0.038
0.018
0.010
-0.001
-0.043
-0.026
-0.020
0.023
-0.033
0.003
-0.015
0.006

3.9573
6.4721
7.4970
7.6648
8.5238
9.9735
10.197
10.264
10.301
13.100
13.921
15.509
17.457
17.799
17.836
17.838
17.888
19.096
20.239
21.655
22.763
22.944
24.333
24.380
24.398
24.541
24.834
26.453
26.849
30.221
30.424
32.293
37.953
37.968
38.832
39.005
40.161
41.816
44.176
44.537
44.847
44.876
47.797
49.064
50.549
50.711
53.160
53.161
53.229
53.971

0.047
0.039
0.058
0.105
0.130
0.126
0.178
0.247
0.327
0.218
0.237
0.215
0.179
0.216
0.271
0.333
0.396
0.386
0.380
0.360
0.357
0.405
0.386
0.440
0.496
0.545
0.584
0.548
0.580
0.454
0.495
0.452
0.254
0.293
0.301
0.336
0.332
0.309
0.262
0.287
0.314
0.352
0.284
0.277
0.264
0.293
0.249
0.282
0.315
0.325
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EK31: GXU100 ARMA (0,0) GARCH (1,1) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 14:36
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

-0.001
0.007
0.045

-0.006

-0.030

-0.023

-0.028
0.036
0.005

-0.002

-0.019
0.004
0.044
0.005

-0.046

-0.017
0.006

-0.010

-0.008

-0.006

-0.010
0.038

-0.014

-0.009

-0.023

-0.026

-0.005

-0.013

-0.007
0.051
0.009

-0.013

-0.031

-0.023
0.012

-0.028
0.008
0.022
0.003
0.046

-0.002

-0.012

-0.035

-0.020

-0.004

-0.016

-0.024
0.043

-0.024

-0.029

-0.001
0.007
0.045

-0.006

-0.031

-0.025

-0.027
0.039
0.007

-0.001

-0.024
0.001
0.046
0.009

-0.045

-0.025
0.006

-0.003

-0.002

-0.007

-0.016
0.034

-0.011

-0.005

-0.029

-0.030

-0.003

-0.004

-0.001
0.044
0.006

-0.016

-0.035

-0.023
0.013

-0.023
0.014
0.018
0.001
0.043

-0.004

-0.012

-0.046

-0.022
0.006

-0.005

-0.021
0.035

-0.027

-0.030

0.0026
0.0705
3.2561
3.3117
47472
5.5830
6.7927
8.8299
8.8694
8.8737
9.4404
9.4634
12.515
12.558
15.927
16.400
16.464
16.621
16.721
16.780
16.945
19.223
19.550
19.674
20.536
21.605
21.642
21.900
21.981
26.201
26.327
26.600
28.180
29.070
29.305
30.581
30.687
31.469
31.481
34.913
34.921
35.156
37.170
37.804
37.835
38.241
39.147
42.155
43.128
44.466

0.960
0.965
0.354
0.507
0.448
0.471
0.451
0.357
0.449
0.544
0.581
0.663
0.486
0.562
0.387
0.425
0.491
0.549
0.609
0.667
0.714
0.632
0.669
0.715
0.718
0.710
0.755
0.786
0.821
0.665
0.705
0.736
0.706
0.708
0.739
0.724
0.759
0.764
0.799
0.698
0.737
0.764
0.721
0.733
0.767
0.785
0.785
0.710
0.709
0.694
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EK32: GXU100 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 1 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.002557 Prob. F(1,1579) 0.9597
Obs*R-squared 0.002560 Prob. Chi-Square(1) 0.9596

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:37

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.003899 0.058525 17.15345 0.0000
WGT_RESID"2(-1) -0.001272 0.025167 -0.050562 0.9597
R-squared 0.000002 Mean dependent var 1.002623
Adjusted R-squared -0.000632 S.D. dependent var 2.098811
S.E. of regression 2.099473 Akaike info criterion 4.322514
Sum squared resid 6959.899 Schwarz criterion 4.329302
Log likelihood -3414.948 Hannan-Quinn criter. 4.325037
F-statistic 0.002557 Durbin-Watson stat 1.999828

Prob(F-statistic) 0.959681




EK33: GXU100 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 5 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.992147 Prob. F(5,1571) 0.4211
Obs*R-squared 4.964009 Prob. Chi-Square(5) 0.4203
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 21/11/14 Time: 14:37
Sample (adjusted): 16 1592
Included observations: 1577 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.979679 0.076068 12.87894 0.0000
WGT_RESID"2(-1) 0.000919 0.025218 0.036439 0.9709
WGT_RESID"2(-2) 0.009083 0.025105 0.361788 0.7176
WGT_RESID"2(-3) 0.045687 0.025082 1.821486 0.0687
WGT_RESID"2(-4) -0.006103 0.025106 -0.243098 0.8080
WGT_RESID”2(-5) -0.030944 0.025123 -1.231728 0.2182
R-squared 0.003148 Mean dependent var 0.998432
Adjusted R-squared -0.000025 S.D. dependent var 2.087310
S.E. of regression 2.087336 Akaike info criterion 4.313452
Sum squared resid 6844.802 Schwarz criterion 4.333857
Log likelihood -3395.157 Hannan-Quinn criter. 4.321034
F-statistic 0.992147 Durbin-Watson stat 2.001527
Prob(F-statistic) 0.421071
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EK34: GXU100 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 10 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.980734 Prob. F(10,1561) 0.4581

Obs*R-squared 9.814789 Prob. Chi-Square(10) 0.4569

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:38

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.983912 0.094802 10.37864 0.0000

WGT_RESID"2(-1) -0.000137 0.025311 -0.005415 0.9957
WGT_RESID"2(-2) 0.010504 0.025366 0.414090 0.6789
WGT_RESID"2(-3) 0.049668 0.025347 1.959512 0.0502
WGT_RESID"2(-4) -0.003913 0.025365 -0.154286 0.8774
WGT_RESID”2(-5) -0.033595 0.025373 -1.324021 0.1857
WGT_RESID”2(-6) -0.024764 0.025374 -0.975972 0.3292
WGT_RESID"2(-7) -0.026892 0.025211 -1.066676 0.2863
WGT_RESID”2(-8) 0.039275 0.025194 1.558880 0.1192
WGT_RESID”2(-9) 0.007285 0.025216 0.288912 0.7727
WGT_RESID"2(-10) -0.000939 0.025218 -0.037225 0.9703

R-squared 0.006244 Mean dependent var 1.000592

Adjusted R-squared -0.000123 S.D. dependent var 2.090142

S.E. of regression 2.090270 Akaike info criterion 4.319436

Sum squared resid 6820.366 Schwarz criterion 4.356943

Log likelihood -3384.077 Hannan-Quinn criter. 4.333376

F-statistic 0.980734 Durbin-Watson stat 1.999962

Prob(F-statistic) 0.458061
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EK35: GXU100 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 20 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.946709 Prob. F(20,1541) 0.5265

Obs*R-squared 18.95925 Prob. Chi-Square(20) 0.5245

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:38

Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.027504 0.125235 8.204617 0.0000

WGT_RESID"2(-1) -0.000837 0.025475 -0.032855 0.9738
WGT_RESID"2(-2) 0.013597 0.025532 0.532564 0.5944
WGT_RESID"2(-3) 0.052223 0.025536 2.045085 0.0410
WGT_RESID"2(-4) -0.005692 0.025567 -0.222628 0.8239
WGT_RESID"2(-5) -0.037673 0.025567 -1.473479 0.1408
WGT_RESID”2(-6) -0.024712 0.025558 -0.966874 0.3338
WGT_RESID"2(-7) -0.022850 0.025565 -0.893821 0.3716
WGT_RESID”2(-8) 0.044239 0.025546 1.731721 0.0835
WGT_RESID”2(-9) 0.006350 0.025571 0.248323 0.8039
WGT_RESID"2(-10) -0.004790 0.025564 -0.187385 0.8514
WGT_RESID"2(-11) -0.027009 0.026010 -1.038428 0.2992
WGT_RESID"2(-12) 6.34E-05 0.026018 0.002438 0.9981
WGT_RESID"2(-13) 0.050676 0.025989 1.949885 0.0514
WGT_RESID"2(-14) 0.007393 0.026010 0.284237 0.7763
WGT_RESID"2(-15) -0.046166 0.025998 -1.775712 0.0760
WGT_RESID"2(-16) -0.025279 0.026009 -0.971938 0.3312
WGT_RESID"2(-17) 0.006444 0.025835 0.249447 0.8030
WGT_RESID"2(-18) -0.003212 0.025800 -0.124488 0.9009
WGT_RESID"2(-19) -0.001646 0.025797 -0.063789 0.9491
WGT_RESID"2(-20) -0.007310 0.025797 -0.283355 0.7769

R-squared 0.012138 Mean dependent var 1.001946

Adjusted R-squared -0.000683 S.D. dependent var 2.094825

S.E. of regression 2.095540 Akaike info criterion 4.330853

Sum squared resid 6766.977 Schwarz criterion 4.402830

Log likelihood -3361.396 Hannan-Quinn criter. 4.357613

F-statistic 0.946709 Durbin-Watson stat 2.000073

Prob(F-statistic) 0.526480
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EK36: GXU100 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 30 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.901795 Prob. F(30,1521) 0.6200

Obs*R-squared 27.12283 Prob. Chi-Square(30) 0.6168

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:38

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.045350 0.152502 6.854680 0.0000

WGT_RESID"2(-1) -0.001075 0.025617 -0.041980 0.9665
WGT_RESID"2(-2) 0.012953 0.025674 0.504522 0.6140
WGT_RESID"2(-3) 0.053241 0.025678 2.073434 0.0383
WGT_RESID"2(-4) -0.003394 0.025710 -0.132003 0.8950
WGT_RESID"2(-5) -0.036767 0.025720 -1.429510 0.1531
WGT_RESID"2(-6) -0.024697 0.025728 -0.959930 0.3372
WGT_RESID"2(-7) -0.020679 0.025727 -0.803779 0.4217
WGT_RESID”2(-8) 0.041269 0.025738 1.603399 0.1091
WGT_RESID”2(-9) 0.004457 0.025747 0.173116 0.8626
WGT_RESID"2(-10) -0.006493 0.025742 -0.252231 0.8009
WGT_RESID"2(-11) -0.027420 0.026197 -1.046657 0.2954
WGT_RESID"2(-12) 0.002586 0.026207 0.098674 0.9214
WGT_RESID"2(-13) 0.052993 0.026205 2.022238 0.0433
WGT_RESID"2(-14) 0.006407 0.026238 0.244201 0.8071
WGT_RESID"2(-15) -0.044171 0.026216 -1.684856 0.0922
WGT_RESID"2(-16) -0.025749 0.026215 -0.982201 0.3262
WGT_RESID"2(-17) 0.007420 0.026222 0.282966 0.7772
WGT_RESID"2(-18) -0.002914 0.026184 -0.111299 0.9114
WGT_RESID"2(-19) -0.002849 0.026180 -0.108804 0.9134
WGT_RESID"2(-20) -0.011650 0.026172 -0.445116 0.6563
WGT_RESID"2(-21) -0.017902 0.026188 -0.683568 0.4944
WGT_RESID"2(-22) 0.034099 0.026191 1.301928 0.1931
WGT_RESID"2(-23) -0.010043 0.026178 -0.383662 0.7013
WGT_RESID"2(-24) -0.001245 0.026175 -0.047569 0.9621
WGT_RESID"2(-25) -0.027086 0.026162 -1.035338 0.3007
WGT_RESID"2(-26) -0.030483 0.026154 -1.165511 0.2440
WGT_RESID"2(-27) -0.005992 0.025984 -0.230601 0.8177
WGT_RESID"2(-28) -0.004451 0.025946 -0.171538 0.8638
WGT_RESID"2(-29) -0.000488 0.025944 -0.018791 0.9850
WGT_RESID"2(-30) 0.045409 0.025943 1.750364 0.0803

R-squared 0.017476 Mean dependent var 1.001478

Adjusted R-squared -0.001903 S.D. dependent var 2.099623

S.E. of regression 2.101620 Akaike info criterion 4.343066

Sum squared resid 6717.961 Schwarz criterion 4.449874

Log likelihood -3339.219 Hannan-Quinn criter. 4.382788

F-statistic 0.901795 Durbin-Watson stat 2.000368

Prob(F-statistic) 0.620008
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EK37: GXU100 ARMA (0,0) GARCH (1,1) Dinamik Varyans Ongorii Sonuglar

.06

044

.02 -

.00

-.02

-044 -

-.06

— T
250 500 750 1000 1250 1500

—— GXU100F ----- +2SE

Forecast: GXU100F
Actual: GXU100
Forecast sample: 11 1592
Included observations: 1582
Root Mean Squared Error
Mean Absolute Error
Mean Abs. Percent Error
Theil Inequality Coefficient
Bias Proportion
Variance Proportion
Covariance Proportion

0.018466
0.013230
123.6118
0.934822
0.003117
NA

NA

.00054

.00052

.00050

.00048

.00046

.00044

.00042

.00040

—— T
250 500 750 1000 1250 1500

—— Forecast of Variance



EK38: GXUS50 Serisi ADF Birim Kok Testi Sonuclar:

Null Hypothesis: GXU50 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -38.43597 0.0000
Test critical values: 1% level -3.434278
5% level -2.863162
10% level -2.567681
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GXU50)
Method: Least Squares
Date: 21/11/14 Time: 14:46
Sample: 11 1592
Included observations: 1582
Variable Coefficient Std. Error t-Statistic Prob.
GXU50(-1) -0.966344 0.025142 -38.43597 0.0000
C 0.000252 0.000476 0.528213 0.5974
R-squared 0.483208 Mean dependent var -7.71E-06
Adjusted R-squared 0.482881 S.D. dependent var 0.026353
S.E. of regression 0.018951 Akaike info criterion -5.092703
Sum squared resid 0.567416 Schwarz criterion -5.085918
Log likelihood 4030.328 Hannan-Quinn criter. -5.090182
F-statistic 1477.324 Durbin-Watson stat 2.001285

Prob(F-statistic) 0.000000
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EK39: GXU50 Serisi ARMA (0,0) Model Tahmin Sonucu

Dependent Variable: GXU50
Method: Least Squares
Date: 21/11/14 Time: 14:47
Sample: 11 1592

Included observations: 1582

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000261 0.000477 0.547091 0.5844
R-squared 0.000000 Mean dependent var 0.000261
Adjusted R-squared 0.000000 S.D. dependent var 0.018955
S.E. of regression 0.018955 Akaike info criterion -5.092833
Sum squared resid 0.568059 Schwarz criterion -5.089441
Log likelihood 4029.431 Hannan-Quinn criter. -5.091573

Durbin-Watson stat 1.932588




EK40: GXUS50 Serisi ARMA (0,0) Artiklar1 Kolegramm

Date: 21/11/14 Time: 14:47
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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coO~NO O~ WNPR

0.033
0.022
-0.002
-0.014
0.008
-0.053
-0.041
-0.011
0.013
0.055
0.022
0.008
0.048
0.034
-0.017
-0.013
0.002
0.035
0.032
-0.027
-0.019
0.004
0.005
-0.002
0.010
-0.004
0.013
-0.007
-0.020
-0.046
0.020
0.035
-0.088
-0.018
-0.024
0.000
0.025
0.030
0.059
0.009
0.051
0.013
-0.037
-0.030
-0.037
-0.007
-0.059
0.006
-0.031
0.036

0.033
0.021
-0.003
-0.014
0.009
-0.053
-0.038
-0.006
0.016
0.053
0.018
0.003
0.044
0.030
-0.021
-0.007
0.011
0.038
0.032
-0.027
-0.020
0.003
-0.001
-0.005
0.017
-0.004
0.005
-0.014
-0.022
-0.044
0.024
0.032
-0.090
-0.010
-0.022
-0.008
0.019
0.037
0.058
0.003
0.043
0.009
-0.026
-0.021
-0.028
0.008
-0.046
0.012
-0.041
0.020

1.7588
2.5119
2.5173
2.8096
29161
7.4205
10.073
10.259
10.545
15.333
16.123
16.236
19.942
21.806
22.273
22.557
22.562
24.556
26.147
27.311
27.921
27.948
27.994
28.001
28.171
28.193
28.449
28.540
29.207
32.560
33.199
35.197
47.702
48.210
49.161
49.161
50.135
51.588
57.269
57.390
61.641
61.909
64.176
65.652
67.943
68.021
73.684
73.734
75.267
77.362

0.185
0.285
0.472
0.590
0.713
0.284
0.184
0.247
0.308
0.120
0.137
0.181
0.097
0.083
0.101
0.126
0.164
0.138
0.126
0.127
0.142
0.177
0.216
0.260
0.300
0.349
0.388
0.436
0.454
0.342
0.360
0.319
0.047
0.054
0.057
0.071
0.073
0.070
0.030
0.037
0.020
0.024
0.020
0.019
0.015
0.019
0.008
0.010
0.009
0.008
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EK41: GXUS50 Serisi ARMA (0,0) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 14:47

Sample: 11 1592

Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob

I*
I*
I*
I*
I*
|*
I
|**
|*
I*
I
I*
I*
|*
I
|*
|*
I

I
I*
I*
|*
I

I
|*
I

I
I*
I*
I*
I*
I

I

I
I*
I
I*
I
I*
I

I
I*
I

I

*

|*
|~k
|*
|*
I
I
I
|*
|*
|
I
I
|~k
|*
I
I

*

00 ~NO GrWNEF

0.100
0.132
0.182
0.190
0.109

0.094
0.061
0.255
0.139
0.088
0.070
0.162
0.156
0.137
0.027
0.114
0.195
0.060
0.018
0.095
0.088
0.092
0.058
0.041
0.154
0.066
0.051
0.098
0.087
0.096
0.105
0.026
0.049
0.066
0.076
-0.006
0.111
0.059
0.086
0.073
0.025
0.129
0.023
0.014
0.085
0.047
0.037
0.056
0.031
0.015

0.100
0.123
0.162
0.155
0.053

0.024
-0.016
0.205
0.086
0.018
-0.032
0.060
0.090
0.082
-0.049
-0.015
0.103
-0.009
-0.042
-0.006
-0.013
0.018
0.031
-0.017
0.054
-0.018
0.013
0.054
0.014
0.015
0.042
-0.012
-0.042
-0.020
0.038
-0.048
0.060
-0.005
0.013
0.037
-0.031
0.071
-0.057
-0.024
0.021
0.015
-0.014
-0.005
0.006
-0.049

15.981
43.503
96.253
153.73
172.67

186.71
192.63
296.10
327.04
339.37
347.19
389.23
427.88
457.84
459.04
479.77
540.39
546.16
546.66
561.10
573.55
587.06
592.47
595.19
633.17
640.17
644.32
659.69
671.79
686.81
704.78
705.86
709.70
716.79
726.10
726.15
746.10
751.82
763.84
772.46
773.51
800.74
801.58
801.90
813.78
817.41
819.68
824.83
826.44
826.80

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
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
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
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EK42: GXU50 Serisi ARMA (0,0) ARCH — LM Testi 1 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 16.08487 Prob. F(1,1579) 0.0001
Obs*R-squared 15.94284 Prob. Chi-Square(1) 0.0001

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:48

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

c 0.000323 2.33E-05 13.87724 0.0000
RESID"2(-1) 0.100424 0.025040 4.010595 0.0001
R-squared 0.010084 Mean dependent var 0.000359
Adjusted R-squared 0.009457 S.D. dependent var 0.000857
S.E. of regression 0.000853 Akaike info criterion -11.29350
Sum squared resid 0.001150 Schwarz criterion -11.28672
Log likelihood 8929.514 Hannan-Quinn criter. -11.29098
F-statistic 16.08487 Durbin-Watson stat 2.024079

Prob(F-statistic) 0.000063
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EK43: GXU50 Serisi ARMA (0,0) ARCH — LM Testi 5 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 26.63593 Prob. F(5,1571) 0.0000
Obs*R-squared 123.2407 Prob. Chi-Square(5) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:48

Sample (adjusted): 16 1592

Included observations: 1577 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000187 2.58E-05 7.245535 0.0000
RESID"2(-1) 0.037125 0.025199 1.473268 0.1409
RESID"2(-2) 0.085545 0.024807 3.448483 0.0006
RESID"2(-3) 0.147119 0.024639 5.970925 0.0000
RESID"2(-4) 0.153408 0.024822 6.180233 0.0000
RESID"2(-5) 0.052498 0.025117 2.090167 0.0368
R-squared 0.078149 Mean dependent var 0.000357
Adjusted R-squared 0.075215 S.D. dependent var 0.000851
S.E. of regression 0.000819 Akaike info criterion -11.37357
Sum squared resid 0.001053 Schwarz criterion -11.35317
Log likelihood 8974.063 Hannan-Quinn criter. -11.36599
F-statistic 26.63593 Durbin-Watson stat 2.002182

Prob(F-statistic) 0.000000




EK44: GXU50 Serisi ARMA (0,0) ARCH — LM Testi 10 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 22.58272 Prob. F(10,1561) 0.0000

Obs*R-squared 198.6764 Prob. Chi-Square(10) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:48

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000132 2.69E-05 4923138 0.0000

RESID"2(-1) 0.019512 0.025314 0.770820 0.4409
RESID"2(-2) 0.077945 0.025361 3.073378 0.0022
RESID"2(-3) 0.138104 0.024893 5.547961 0.0000
RESID"2(-4) 0.121687 0.025113 4.845640 0.0000
RESID"2(-5) 0.010223 0.025312 0.403895 0.6863
RESID"2(-6) -0.005573 0.025316 -0.220158 0.8258
RESID"2(-7) -0.033276 0.024889 -1.336973 0.1814
RESID"2(-8) 0.201800 0.024683 8.175836 0.0000
RESID"2(-9) 0.085605 0.025142 3.404870 0.0007
RESID"2(-10) 0.016490 0.025239 0.653365 0.5136

R-squared 0.126384 Mean dependent var 0.000357

Adjusted R-squared 0.120788 S.D. dependent var 0.000853

S.E. of regression 0.000800 Akaike info criterion -11.41817

Sum squared resid 0.000998 Schwarz criterion -11.38066

Log likelihood 8985.679 Hannan-Quinn criter. -11.40423

F-statistic 22.58272 Durbin-Watson stat 1.998320

Prob(F-statistic) 0.000000
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EK45: GXUS50 Serisi ARMA (0,0) ARCH — LM Testi 20 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 14.52548
Obs*R-squared 247.7607

Prob. F(20,1541) 0.0000
Prob. Chi-Square(20) 0.0000

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares

Date: 21/11/14 Time: 14:49
Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Std. Error t-Statistic Prob.

Variable Coefficient

C 0.000109
RESID2(-1) 0.014224
RESID"2(-2) 0.092631
RESID"2(-3) 0.137534
RESID"2(-4) 0.087264
RESID"2(-5) -0.018127
RESID"2(-6) -0.006463
RESID2(-7) -0.012795
RESID"2(-8) 0.197958
RESID"2(-9) 0.048835
RESID"2(-10) -0.003342
RESID"2(-11) -0.038152
RESID"2(-12) 0.058530
RESID"2(-13) 0.088400
RESID"2(-14) 0.068817
RESID"2(-15) -0.053146
RESID"2(-16) -0.012147

RESID"2(-17) 0.109560

2.81E-05 3.863593 0.0001
0.025479 0.558271 0.5767
0.025596 3.619036 0.0003
0.025711 5.349284 0.0000
0.025783 3.384561 0.0007
0.025887 -0.700217 0.4839
0.025857 -0.249931 0.8027
0.025795 -0.496029 0.6199
0.025706 7.700976 0.0000
0.026129 1.869022 0.0618
0.026152 -0.127793 0.8983
0.026246 -1.453612 0.1463
0.026240 2.230570 0.0259
0.025782 3.428786 0.0006
0.025873 2.659781 0.0079
0.025935 -2.049186 0.0406
0.025969 -0.467766 0.6400
0.025612 4.277770 0.0000

RESID"2(-18) -0.008847 0.025543 -0.346348 0.7291
RESID"2(-19) -0.042081 0.025456 -1.653049 0.0985
RESID"2(-20) -0.007408 0.025472 -0.290820 0.7712
R-squared 0.158618 Mean dependent var 0.000358
Adjusted R-squared 0.147698 S.D. dependent var 0.000855
S.E. of regression 0.000789 Akaike info criterion -11.43793
Sum squared resid 0.000960 Schwarz criterion -11.36595
Log likelihood 8954.020 Hannan-Quinn criter. -11.41117
F-statistic 14.52548 Durbin-Watson stat 1.999231

Prob(F-statistic) 0.000000
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EK56: GXUS50 Serisi ARMA (0,0) ARCH — LM Testi 30 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 10.12771 Prob. F(30,1521) 0.0000

Obs*R-squared 258.4054 Prob. Chi-Square(30) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 14:49

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 9.36E-05 2.94E-05 3.185658 0.0015

RESID"2(-1) 0.014430 0.025644 0.562697 0.5737
RESID"2(-2) 0.090642 0.025781 3.515815 0.0005
RESID"2(-3) 0.135834 0.025856 5.253501 0.0000
RESID"2(-4) 0.091581 0.026079 3.511617 0.0005
RESID"2(-5) -0.021732 0.026194 -0.829649 0.4069
RESID"2(-6) -0.008367 0.026178 -0.319616 0.7493
RESID"2(-7) -0.008204 0.026169 -0.313504 0.7539
RESID"2(-8) 0.192889 0.026164 7.372268 0.0000
RESID"2(-9) 0.049371 0.026631 1.853874 0.0640
RESID"2(-10) -0.003552 0.026653 -0.133280 0.8940
RESID"2(-11) -0.047707 0.026747 -1.783630 0.0747
RESID"2(-12) 0.059245 0.026743 2.215305 0.0269
RESID"2(-13) 0.089753 0.026788 3.350494 0.0008
RESID"2(-14) 0.063024 0.026751 2.356003 0.0186
RESID"2(-15) -0.064789 0.026793 -2.418116 0.0157
RESID"2(-16) -0.015565 0.026793 -0.580937 0.5614
RESID"2(-17) 0.105157 0.026744 3.932025 0.0001
RESID"2(-18) -0.005165 0.026779 -0.192893 0.8471
RESID"2(-19) -0.050044 0.026722 -1.872774 0.0613
RESID"2(-20) -0.024142 0.026728 -0.903224 0.3665
RESID"2(-21) -0.024057 0.026739 -0.899697 0.3684
RESID"2(-22) 0.010988 0.026720 0.411228 0.6810
RESID"2(-23) 0.026928 0.026240 1.026210 0.3050
RESID"2(-24) -0.020971 0.026241 -0.799162 0.4243
RESID"2(-25) 0.045917 0.026243 1.749715 0.0804
RESID"2(-26) -0.026357 0.026265 -1.003503 0.3158
RESID"2(-27) 0.008207 0.025895 0.316939 0.7513
RESID"2(-28) 0.053232 0.025684 2.072581 0.0384
RESID"2(-29) 0.013126 0.025623 0.512296 0.6085
RESID"2(-30) 0.013274 0.025618 0.518134 0.6044

R-squared 0.166498 Mean dependent var 0.000358

Adjusted R-squared 0.150058 S.D. dependent var 0.000857

S.E. of regression 0.000790 Akaike info criterion -11.42931

Sum squared resid 0.000949 Schwarz criterion -11.32250

Log likelihood 8900.145 Hannan-Quinn criter. -11.38959

F-statistic 10.12771 Durbin-Watson stat 2.000721

Prob(F-statistic)

0.000000
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EK47: GXU50 Serisi ARMA (0,0) GARCH (1,1) Modeli Tahmin Sonuclari

Dependent Variable: GXU50

Method: ML - ARCH (Marquardt) - Normal distribution
Date: 21/11/14 Time: 14:50

Sample: 11 1592

Included observations: 1582
Convergence achieved after 10 iterations

Presample variance: backcast (parameter = 0.7)
GARCH = C(2) + C(3)*RESID(-1)*2 + C(4)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.
C 0.001262 0.000401 3.145727 0.0017
Variance Equation

C 8.76E-06 2.08E-06 4.204848 0.0000
RESID(-1)"2 0.113851 0.012037 9.458145 0.0000
GARCH(-1) 0.865942 0.014221 60.89172 0.0000
R-squared -0.002793 Mean dependent var 0.000261
Adjusted R-squared -0.002793 S.D. dependent var 0.018955
S.E. of regression 0.018982 Akaike info criterion -5.290823
Sum squared resid 0.569646 Schwarz criterion -5.277254
Log likelihood 4189.041 Hannan-Quinn criter. -5.285782

Durbin-Watson stat 1.927206
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EK48: GXU50 ARMA (0,0) GARCH (1,1) Artiklarin Kolegrami

Date: 21/11/14 Time: 14:51
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

0.046
0.037
0.022
0.009
0.023
-0.031
-0.013
-0.005
-0.008
0.040
0.022
0.034
0.035
0.015
-0.007
-0.001
0.004
0.026
0.027
-0.029
-0.028
-0.009
-0.028
-0.007
-0.004
-0.012
-0.013
-0.028
-0.016
-0.044
0.014
0.033
-0.058
0.003
-0.023
0.008
0.025
0.032
0.038
0.014
0.016
0.005
-0.044
-0.027
-0.029
0.011
-0.041
0.001
-0.007
0.019

0.046
0.035
0.018
0.006
0.021
-0.034
-0.012
-0.002
-0.006
0.042
0.021
0.030
0.029
0.008
-0.015
-0.001
0.005
0.027
0.028
-0.032
-0.030
-0.009
-0.029
-0.005
0.002
-0.011
-0.013
-0.028
-0.019
-0.043
0.020
0.037
-0.054
0.009
-0.020
0.008
0.026
0.039
0.038
0.017
0.013
-0.000
-0.045
-0.026
-0.020
0.023
-0.036
0.004
-0.016
0.004

3.3500
5.5571
6.2944
6.4181
7.2688
8.7762
9.0557
9.0893
9.1993
11.813
12.589
14.453
16.442
16.779
16.863
16.864
16.894
17.980
19.142
20.473
21.775
21.916
23.155
23.229
23.253
23.474
23.731
25.013
25.420
28.571
28.867
30.636
36.075
36.087
36.971
37.075
38.077
39.697
42.030
42.341
42.761
42.808
45.962
47.144
48.528
48.715
51.492
51.493
51.584
52.167

0.067
0.062
0.098
0.170
0.201
0.187
0.249
0.335
0.419
0.298
0.321
0.273
0.226
0.268
0.327
0.394
0.462
0.457
0.448
0.429
0.413
0.465
0.452
0.506
0.563
0.606
0.645
0.627
0.656
0.540
0.576
0.536
0.327
0.371
0.378
0.419
0.420
0.394
0.341
0.370
0.395
0.436
0.351
0.345
0.333
0.364
0.302
0.339
0.373
0.390
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EK49: GXU50 ARMA (0,0) GARCH (1,1) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 14:51
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

-0.000
0.008
0.045

-0.004

-0.030

-0.022

-0.028
0.038
0.007

-0.003

-0.021
0.001
0.044
0.004

-0.048

-0.019
0.008

-0.012

-0.010

-0.008

-0.008
0.039

-0.017

-0.009

-0.023

-0.022

-0.004

-0.013

-0.007
0.049
0.011

-0.015

-0.033

-0.024
0.012

-0.028
0.010
0.022
0.004
0.044

-0.004

-0.013

-0.038

-0.019

-0.003

-0.015

-0.024

0.045
-0.026
-0.030

-0.000
0.008
0.045

-0.004

-0.030

-0.024

-0.027
0.041
0.009

-0.002

-0.026

-0.001
0.046
0.008

-0.047

-0.026
0.007

-0.005

-0.004

-0.009

-0.015
0.035

-0.013

-0.005

-0.028

-0.026

-0.001

-0.004

-0.001
0.040
0.008

-0.017

-0.036

-0.024
0.013

-0.023
0.016
0.018
0.001
0.041

-0.005

-0.013

-0.049

-0.022
0.008

-0.004

-0.022

0.036
-0.029
-0.031

6.E-05
0.1023
3.2907
3.3182
4.7107
5.4601
6.6822
9.0037
9.0813
9.0931
9.7765
9.7795
12.824
12.854
16.583
17.139
17.253
17.482
17.646
17.745
17.858
20.267
20.709
20.848
21.667
22.476
22.496
22.754
22.829
26.651
26.837
27.204
29.019
29.931
30.180
31.465
31.619
32.412
32.437
35.556
35.580
35.876
38.235
38.807
38.819
39.191
40.121

43.429
44.518
45.956

0.994
0.950
0.349
0.506
0.452
0.486
0.463
0.342
0.430
0.523
0.551
0.635
0.461
0.538
0.344
0.377
0.437
0.490
0.546
0.604
0.658
0.566
0.599
0.648
0.655
0.662
0.712
0.745
0.784
0.642
0.680
0.708
0.666
0.667
0.700
0.684
0.719
0.725
0.762
0.670
0.710
0.736
0.678
0.693
0.730
0.751
0.751

0.660
0.655
0.636
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EK50: GXU50 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 1 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 5.49E-05 Prob. F(1,1579) 0.9941
Obs*R-squared 5.50E-05 Prob. Chi-Square(1) 0.9941

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:51

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 1.002463 0.057375 17.47201 0.0000
WGT_RESID"2(-1) -0.000187 0.025167 -0.007412 0.9941
R-squared 0.000000 Mean dependent var 1.002276
Adjusted R-squared -0.000633 S.D. dependent var 2.048199
S.E. of regression 2.048847 Akaike info criterion 4.273696
Sum squared resid 6628.287 Schwarz criterion 4.280484
Log likelihood -3376.357 Hannan-Quinn criter. 4.276218
F-statistic 5.49E-05 Durbin-Watson stat 1.999807

Prob(F-statistic) 0.994087




EK51: GXU50 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 5 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.984660 Prob. F(5,1571) 0.4257
Obs*R-squared 4.926666 Prob. Chi-Square(5) 0.4249
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 21/11/14 Time: 14:52
Sample (adjusted): 16 1592
Included observations: 1577 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.975387 0.075141 12.98083 0.0000
WGT_RESID"2(-1) 0.001889 0.025218 0.074926 0.9403
WGT_RESID"2(-2) 0.010496 0.025117 0.417886 0.6761
WGT_RESID"2(-3) 0.045610 0.025096 1.817461 0.0693
WGT_RESID"2(-4) -0.004419 0.025119 -0.175917 0.8604
WGT_RESID”2(-5) -0.030613 0.025136 -1.217909 0.2234
R-squared 0.003124 Mean dependent var 0.998453
Adjusted R-squared -0.000049 S.D. dependent var 2.037918
S.E. of regression 2.037967 Akaike info criterion 4.265580
Sum squared resid 6524.850 Schwarz criterion 4.285986
Log likelihood -3357.410 Hannan-Quinn criter. 4273163
F-statistic 0.984660 Durbin-Watson stat 2.001428
Prob(F-statistic) 0.425685
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EK52: GXU50 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 10 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.005223 Prob. F(10,1561) 0.4365

Obs*R-squared 10.05830 Prob. Chi-Square(10) 0.4354

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:52

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.975262 0.093824 10.39456 0.0000

WGT_RESID"2(-1) 0.000862 0.025311 0.034066 0.9728
WGT_RESID"2(-2) 0.012039 0.025366 0.474591 0.6351
WGT_RESID"2(-3) 0.049541 0.025345 1.954638 0.0508
WGT_RESID"2(-4) -0.002184 0.025362 -0.086129 0.9314
WGT_RESID”2(-5) -0.033281 0.025372 -1.311730 0.1898
WGT_RESID”2(-6) -0.023611 0.025372 -0.930613 0.3522
WGT_RESID"2(-7) -0.027101 0.025221 -1.074534 0.2827
WGT_RESID”2(-8) 0.041775 0.025204 1.657462 0.0976
WGT_RESID”2(-9) 0.009302 0.025229 0.368704 0.7124
WGT_RESID"2(-10) -0.002085 0.025231 -0.082653 0.9341

R-squared 0.006398 Mean dependent var 1.000676

Adjusted R-squared 0.000033 S.D. dependent var 2.040647

S.E. of regression 2.040613 Akaike info criterion 4.271351

Sum squared resid 6500.165 Schwarz criterion 4.308858

Log likelihood -3346.282 Hannan-Quinn criter. 4.285291

F-statistic 1.005223 Durbin-Watson stat 2.000026

Prob(F-statistic) 0.436497
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EK53: GXU50 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 20 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.998603 Prob. F(20,1541) 0.4605

Obs*R-squared 19.98522 Prob. Chi-Square(20) 0.4589

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:52

Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.031387 0.124274 8.299310 0.0000

WGT_RESID"2(-1) 0.000119 0.025475 0.004673 0.9963
WGT_RESID"2(-2) 0.015425 0.025531 0.604175 0.5458
WGT_RESID"2(-3) 0.052077 0.025536 2.039346 0.0416
WGT_RESID"2(-4) -0.004502 0.025567 -0.176101 0.8602
WGT_RESID”2(-5) -0.037763 0.025566 -1.477083 0.1399
WGT_RESID"2(-6) -0.023395 0.025554 -0.915489 0.3601
WGT_RESID"2(-7) -0.022911 0.025560 -0.896368 0.3702
WGT_RESID”2(-8) 0.046746 0.025541 1.830214 0.0674
WGT_RESID”2(-9) 0.008157 0.025570 0.319022 0.7498
WGT_RESID"2(-10) -0.005829 0.025563 -0.228032 0.8197
WGT_RESID"2(-11) -0.028823 0.025978 -1.109498 0.2674
WGT_RESID"2(-12) -0.002278 0.025988 -0.087644 0.9302
WGT_RESID"2(-13) 0.050894 0.025956 1.960802 0.0501
WGT_RESID"2(-14) 0.006546 0.025977 0.251991 0.8011
WGT_RESID"2(-15) -0.048245 0.025967 -1.857951 0.0634
WGT_RESID"2(-16) -0.026850 0.025979 -1.033496 0.3015
WGT_RESID"2(-17) 0.008503 0.025819 0.329335 0.7419
WGT_RESID"2(-18) -0.005179 0.025785 -0.200842 0.8408
WGT_RESID"2(-19) -0.003725 0.025782 -0.144479 0.8851
WGT_RESID"2(-20) -0.009094 0.025782 -0.352750 0.7243

R-squared 0.012795 Mean dependent var 1.002003

Adjusted R-squared -0.000018 S.D. dependent var 2.045234

S.E. of regression 2.045252 Akaike info criterion 4.282272

Sum squared resid 6446.090 Schwarz criterion 4.354249

Log likelihood -3323.455 Hannan-Quinn criter. 4.309032

F-statistic 0.998603 Durbin-Watson stat 2.000083

Prob(F-statistic) 0.460473
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EK54: GXU50 ARMA (0,0) GARCH (1,1) ARCH — LM Testi 30 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.914233 Prob. F(30,1521) 0.6005

Obs*R-squared 27.49028 Prob. Chi-Square(30) 0.5974

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 14:52

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.046906 0.151720 6.900267 0.0000

WGT_RESID"2(-1) 5.17E-05 0.025621 0.002017 0.9984
WGT_RESID"2(-2) 0.014882 0.025678 0.579544 0.5623
WGT_RESID"2(-3) 0.053057 0.025683 2.065837 0.0390
WGT_RESID"2(-4) -0.002474 0.025714 -0.096210 0.9234
WGT_RESID"2(-5) -0.037114 0.025727 -1.442616 0.1493
WGT_RESID"2(-6) -0.023270 0.025735 -0.904213 0.3660
WGT_RESID"2(-7) -0.020789 0.025735 -0.807814 0.4193
WGT_RESID”2(-8) 0.043769 0.025746 1.700032 0.0893
WGT_RESID”2(-9) 0.005849 0.025756 0.227101 0.8204
WGT_RESID"2(-10) -0.007182 0.025753 -0.278899 0.7804
WGT_RESID"2(-11) -0.028989 0.026177 -1.107400 0.2683
WGT_RESID"2(-12) 0.000339 0.026188 0.012964 0.9897
WGT_RESID"2(-13) 0.052692 0.026186 2.012251 0.0444
WGT_RESID"2(-14) 0.005176 0.026217 0.197427 0.8435
WGT_RESID"2(-15) -0.046079 0.026196 -1.759026 0.0788
WGT_RESID"2(-16) -0.027155 0.026195 -1.036660 0.3001
WGT_RESID"2(-17) 0.009873 0.026203 0.376787 0.7064
WGT_RESID"2(-18) -0.005072 0.026166 -0.193835 0.8463
WGT_RESID"2(-19) -0.004958 0.026162 -0.189509 0.8497
WGT_RESID"2(-20) -0.012849 0.026154 -0.491282 0.6233
WGT_RESID"2(-21) -0.016220 0.026168 -0.619843 0.5355
WGT_RESID"2(-22) 0.035639 0.026171 1.361787 0.1735
WGT_RESID"2(-23) -0.012510 0.026156 -0.478284 0.6325
WGT_RESID"2(-24) -0.001808 0.026154 -0.069136 0.9449
WGT_RESID"2(-25) -0.026843 0.026142 -1.026819 0.3047
WGT_RESID"2(-26) -0.026913 0.026133 -1.029830 0.3033
WGT_RESID"2(-27) -0.004125 0.025974 -0.158800 0.8738
WGT_RESID"2(-28) -0.004190 0.025935 -0.161549 0.8717
WGT_RESID"2(-29) -0.000643 0.025932 -0.024785 0.9802
WGT_RESID"2(-30) 0.041716 0.025931 1.608693 0.1079

R-squared 0.017713 Mean dependent var 1.001633

Adjusted R-squared -0.001662 S.D. dependent var 2.050025

S.E. of regression 2.051727 Akaike info criterion 4.295013

Sum squared resid 6402.779 Schwarz criterion 4.401821

Log likelihood -3301.930 Hannan-Quinn criter. 4.334735

F-statistic 0.914233 Durbin-Watson stat 2.000494

Prob(F-statistic) 0.600506
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EK55: GXU50 ARMA (0,0) GARCH (1,1) Dinamik Varyans Ongorii Sonuglar
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EK56: GXU30 Serisi ADF Birim Kok Testi Sonuclari

Null Hypothesis: GXU30 has a unit root
Exogenous: Constant
Lag Length: 0 (Automatic - based on AIC, maxlag=23)

t-Statistic Prob.*
Augmented Dickey-Fuller test statistic -38.62514 0.0000
Test critical values: 1% level -3.434278
5% level -2.863162
10% level -2.567681
*MacKinnon (1996) one-sided p-values.
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(GXU30)
Method: Least Squares
Date: 21/11/14 Time: 15:00
Sample: 11 1592
Included observations: 1582
Variable Coefficient Std. Error t-Statistic Prob.
GXU30(-1) -0.971262 0.025146 -38.62514 0.0000
C 0.000253 0.000499 0.507194 0.6121
R-squared 0.485661 Mean dependent var -7.42E-06
Adjusted R-squared 0.485335 S.D. dependent var 0.027671
S.E. of regression 0.019851 Akaike info criterion -4.999811
Sum squared resid 0.622649 Schwarz criterion -4.993027
Log likelihood 3956.851 Hannan-Quinn criter. -4.997291
F-statistic 1491.902 Durbin-Watson stat 2.000608

Prob(F-statistic) 0.000000
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EK57: GXU30 Serisi ARMA (0,0) Model Tahmin Sonucu

Dependent Variable: GXU30
Method: Least Squares
Date: 21/11/14 Time: 15:00
Sample: 11 1592

Included observations: 1582

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000261 0.000499 0.522639 0.6013
R-squared 0.000000 Mean dependent var 0.000261
Adjusted R-squared 0.000000 S.D. dependent var 0.019853
S.E. of regression 0.019853 Akaike info criterion -5.000249
Sum squared resid 0.623164 Schwarz criterion -4.996857
Log likelihood 3956.197 Hannan-Quinn criter. -4.998989

Durbin-Watson stat 1.942270




EKS58: GXU30 Serisi ARMA (0,0) Artiklar1 Kolegramm

Date: 21/11/14 Time: 15:00
Sample: 11 1592
Included observations: 1582
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EK59: GXU30 Serisi ARMA (0,0) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 15:01

Sample: 11 1592

Included observations: 1582
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EK60: GXU30 Serisi ARMA (0,0) ARCH — LM Testi 1 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 16.87141 Prob. F(1,1579) 0.0000
Obs*R-squared 16.71419 Prob. Chi-Square(1) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 15:01

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000353 2.53E-05 13.98014 0.0000
RESID"2(-1) 0.102824 0.025033 4.107483 0.0000
R-squared 0.010572 Mean dependent var 0.000394
Adjusted R-squared 0.009945 S.D. dependent var 0.000930
S.E. of regression 0.000925 Akaike info criterion -11.13236
Sum squared resid 0.001351 Schwarz criterion -11.12558
Log likelihood 8802.134 Hannan-Quinn criter. -11.12984
F-statistic 16.87141 Durbin-Watson stat 2.024234

Prob(F-statistic) 0.000042
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EK61: GXU30 Serisi ARMA (0,0) ARCH — LM Testi 5 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 26.46206 Prob. F(5,1571) 0.0000
Obs*R-squared 122.4987 Prob. Chi-Square(5) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 15:01

Sample (adjusted): 16 1592

Included observations: 1577 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.000204 2.81E-05 7.264312 0.0000
RESID"2(-1) 0.039432 0.025183 1.565838 0.1176
RESID"2(-2) 0.082645 0.024822 3.329539 0.0009
RESID"2(-3) 0.149263 0.024637 6.058430 0.0000
RESID"2(-4) 0.143617 0.024835 5.782825 0.0000
RESID"2(-5) 0.063253 0.025089 2.521155 0.0118
R-squared 0.077678 Mean dependent var 0.000392
Adjusted R-squared 0.074743 S.D. dependent var 0.000923
S.E. of regression 0.000888 Akaike info criterion -11.21178
Sum squared resid 0.001238 Schwarz criterion -11.19138
Log likelihood 8846.489 Hannan-Quinn criter. -11.20420
F-statistic 26.46206 Durbin-Watson stat 2.002761

Prob(F-statistic) 0.000000




EK62: GXU30 Serisi ARMA (0,0) ARCH — LM Testi 10 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 24.28415 Prob. F(10,1561) 0.0000

Obs*R-squared 211.6300 Prob. Chi-Square(10) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 15:02

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.000138 2.91E-05 4.755835 0.0000

RESID"2(-1) 0.016320 0.025311 0.644788 0.5192
RESID"2(-2) 0.073761 0.025322 2.912867 0.0036
RESID"2(-3) 0.136766 0.024761 5.523466 0.0000
RESID"2(-4) 0.110336 0.024976 4.417727 0.0000
RESID"2(-5) 0.017426 0.025140 0.693160 0.4883
RESID"2(-6) -0.008140 0.025143 -0.323750 0.7462
RESID"2(-7) -0.034533 0.024748 -1.395392 0.1631
RESID"2(-8) 0.216864 0.024543 8.835949 0.0000
RESID"2(-9) 0.098551 0.025095 3.927102 0.0001
RESID"2(-10) 0.022349 0.025226 0.885977 0.3758

R-squared 0.134625 Mean dependent var 0.000392

Adjusted R-squared 0.129081 S.D. dependent var 0.000924

S.E. of regression 0.000863 Akaike info criterion -11.26637

Sum squared resid 0.001161 Schwarz criterion -11.22886

Log likelihood 8866.367 Hannan-Quinn criter. -11.25243

F-statistic 24.28415 Durbin-Watson stat 1.997886

Prob(F-statistic) 0.000000
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EK63: GXU30 Serisi ARMA (0,0) ARCH — LM Testi 20 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 15.46219
Obs*R-squared 261.0677

Prob. F(20,1541) 0.0000
Prob. Chi-Square(20) 0.0000

Test Equation:

Dependent Variable: RESID/2
Method: Least Squares

Date: 21/11/14 Time: 15:02
Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Std. Error t-Statistic Prob.

Variable Coefficient

C 0.000114
RESID"2(-1) 0.013695
RESID"2(-2) 0.090549
RESID"2(-3) 0.133641
RESID"2(-4) 0.076308
RESID"2(-5) -0.010527
RESID"2(-6) -0.009297
RESID2(-7) -0.015974
RESID"2(-8) 0.211889
RESID"2(-9) 0.061470
RESID"2(-10) 0.007977
RESID"2(-11) -0.036514
RESID"2(-12) 0.042533
RESID"2(-13) 0.081004
RESID"2(-14) 0.067593
RESID"2(-15) -0.051561
RESID"2(-16) -0.009711

RESID"2(-17) 0.120710

3.04E-05 3.763979 0.0002
0.025481 0.537478 0.5910
0.025585 3.539156 0.0004
0.025693 5.201372 0.0000
0.025719 2.967022 0.0031
0.025798 -0.408053 0.6833
0.025767 -0.360809 0.7183
0.025707 -0.621367 0.5345
0.025633 8.266233 0.0000
0.026149 2.350731 0.0189
0.026191 0.304568 0.7607
0.026289 -1.388918 0.1651
0.026269 1.619150 0.1056
0.025718 3.149707 0.0017
0.025792 2.620713 0.0089
0.025850 -1.994609 0.0463
0.025884 -0.375186 0.7076
0.025542 4.725895 0.0000

RESID"2(-18) -0.014639 0.025518 -0.573684 0.5663
RESID"2(-19) -0.046575 0.025441 -1.830738 0.0673
RESID"2(-20) 0.000997 0.025463 0.039146 0.9688
R-squared 0.167137 Mean dependent var 0.000392
Adjusted R-squared 0.156327 S.D. dependent var 0.000927
S.E. of regression 0.000851 Akaike info criterion -11.28693
Sum squared resid 0.001116 Schwarz criterion -11.21496
Log likelihood 8836.096 Hannan-Quinn criter. -11.26018
F-statistic 15.46219 Durbin-Watson stat 1.998768

Prob(F-statistic) 0.000000
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EK64: GXU30 Serisi ARMA (0,0) ARCH — LM Testi 30 Gecikme Sonucu

Heteroskedasticity Test: ARCH

F-statistic 10.71485 Prob. F(30,1521) 0.0000

Obs*R-squared 270.7724 Prob. Chi-Square(30) 0.0000

Test Equation:

Dependent Variable: RESID/2

Method: Least Squares

Date: 21/11/14 Time: 15:02

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 9.78E-05 3.16E-05 3.089238 0.0020

RESID"2(-1) 0.013303 0.025647 0.518694 0.6040
RESID"2(-2) 0.088036 0.025777 3.415344 0.0007
RESID"2(-3) 0.131143 0.025851 5.072927 0.0000
RESID"2(-4) 0.080255 0.026060 3.079602 0.0021
RESID"2(-5) -0.013209 0.026158 -0.504946 0.6137
RESID"2(-6) -0.010638 0.026130 -0.407110 0.6840
RESID"2(-7) -0.010834 0.026122 -0.414735 0.6784
RESID"2(-8) 0.204757 0.026121 7.838825 0.0000
RESID"2(-9) 0.060189 0.026648 2.258624 0.0240
RESID"2(-10) 0.009085 0.026686 0.340440 0.7336
RESID"2(-11) -0.045442 0.026789 -1.696340 0.0900
RESID"2(-12) 0.041472 0.026776 1.548845 0.1216
RESID"2(-13) 0.081699 0.026797 3.048853 0.0023
RESID"2(-14) 0.060781 0.026716 2.275069 0.0230
RESID"2(-15) -0.062766 0.026755 -2.345988 0.0191
RESID"2(-16) -0.012507 0.026755 -0.467485 0.6402
RESID"2(-17) 0.114563 0.026707 4.289593 0.0000
RESID"2(-18) -0.014081 0.026785 -0.525703 0.5992
RESID"2(-19) -0.054673 0.026754 -2.043557 0.0412
RESID"2(-20) -0.016134 0.026768 -0.602709 0.5468
RESID"2(-21) -0.022589 0.026773 -0.843715 0.3990
RESID"2(-22) 0.011217 0.026742 0.419430 0.6750
RESID"2(-23) 0.021797 0.026203 0.831864 0.4056
RESID"2(-24) -0.017142 0.026198 -0.654327 0.5130
RESID"2(-25) 0.053288 0.026197 2.034150 0.0421
RESID"2(-26) -0.010288 0.026231 -0.392224 0.6949
RESID"2(-27) 0.009587 0.025868 0.370599 0.7110
RESID"2(-28) 0.048690 0.025672 1.896597 0.0581
RESID"2(-29) 0.012794 0.025612 0.499530 0.6175
RESID"2(-30) 0.003129 0.025608 0.122168 0.9028

R-squared 0.174467 Mean dependent var 0.000392

Adjusted R-squared 0.158184 S.D. dependent var 0.000929

S.E. of regression 0.000852 Akaike info criterion -11.27773

Sum squared resid 0.001105 Schwarz criterion -11.17092

Log likelihood 8782.521 Hannan-Quinn criter. -11.23801

F-statistic 10.71485 Durbin-Watson stat 1.999799

Prob(F-statistic)

0.000000
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EK65: GXU30 Serisi ARMA (0,0) GARCH (2,1) Modeli Tahmin Sonuclari

Dependent Variable: GXU30

Method: ML - ARCH (Marquardt) - Normal distribution

Date: 21/11/14 Time: 15:03

Sample: 11 1592

Included observations: 1582

Convergence achieved after 13 iterations

Presample variance: backcast (parameter = 0.7)

GARCH = C(2) + C(3)*RESID(-1)"2 + C(4)*RESID(-2)"2 + C(5)*GARCH(-1)

Variable Coefficient Std. Error z-Statistic Prob.

C 0.001254 0.000423 2.962233 0.0031

Variance Equation

C 1.09E-05 2.80E-06 3.909291 0.0001
RESID(-1)"2 0.084917 0.019175 4.,428521 0.0000
RESID(-2)"2 0.031777 0.022853 1.390481 0.1644
GARCH(-1) 0.858701 0.018145 47.32312 0.0000

R-squared -0.002503 Mean dependent var 0.000261
Adjusted R-squared -0.002503 S.D. dependent var 0.019853
S.E. of regression 0.019878 Akaike info criterion -5.193453
Sum squared resid 0.624724 Schwarz criterion -5.176492
Log likelihood 4113.021 Hannan-Quinn criter. -5.187151

Durbin-Watson stat 1.937421




EK66: GXU30 ARMA (0,0) GARCH (2,1) Artiklarin Kolegram

Date: 21/11/14 Time: 15:03
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

0.044
0.033
0.017
0.007
0.024
-0.034
-0.011
-0.007
-0.006
0.042
0.018
0.036
0.034
0.012
-0.007
-0.004
0.009
0.027
0.030
-0.030
-0.031
-0.009
-0.029
-0.009
-0.003
-0.012
-0.015
-0.026
-0.016
-0.045
0.013
0.038
-0.057
0.002
-0.026
0.004
0.024
0.035
0.034
0.011
0.013
0.006
-0.045
-0.028
-0.029
0.014
-0.042
-0.001
-0.009
0.017

0.044
0.031
0.014
0.004
0.022
-0.037
-0.010
-0.004
-0.004
0.043
0.017
0.031
0.029
0.006
-0.014
-0.003
0.009
0.029
0.031
-0.033
-0.032
-0.010
-0.030
-0.007
0.004
-0.011
-0.016
-0.027
-0.020
-0.045
0.018
0.042
-0.053
0.009
-0.023
0.003
0.025
0.044
0.035
0.017
0.011
0.001
-0.046
-0.028
-0.019
0.026
-0.037
0.002
-0.017
0.001

3.0887
4.7766
5.2356
5.3063
6.1899
8.0474
8.2482
8.3169
8.3742
11.200
11.730
13.762
15.640
15.883
15.965
15.987
16.106
17.286
18.750
20.152
21.666
21.801
23.117
23.253
23.264
23.508
23.868
24.995
25.415
28.698
28.971
31.245
36.442
36.449
37.578
37.602
38.531
40.492
42.413
42.624
42.918
42.980
46.295
47.558
48.900
49.215
52.112
52.113
52.233
52.701

0.079
0.092
0.155
0.257
0.288
0.235
0.311
0.403
0.497
0.342
0.384
0.316
0.269
0.321
0.384
0.454
0.516
0.504
0.473
0.448
0.419
0.472
0.454
0.505
0.562
0.604
0.638
0.628
0.657
0.533
0.571
0.505
0.312
0.355
0.352
0.396
0.400
0.361
0.326
0.359
0.389
0.429
0.338
0.330
0.319
0.346
0.282
0.317
0.349
0.370
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EK67: GXU30 ARMA (0,0) GARCH (2,1) Artiklarin Karelerinin Kolegram

Date: 21/11/14 Time: 15:03
Sample: 11 1592
Included observations: 1582

Autocorrelation

Partial Correlation

AC

PAC

O-Stat

Prob*

coO~NO O~ WNPR

0.013
0.009
0.037
-0.007
-0.032
-0.028
-0.027
0.038
0.009
-0.000
-0.020
0.002
0.048
-0.001
-0.049
-0.022
0.010
-0.016
-0.011
-0.005
-0.005
0.032
-0.016
-0.007
-0.021
-0.020
0.002
-0.010
0.002
0.051
0.016
-0.016
-0.035
-0.026
0.009
-0.028
0.013
0.025
0.006
0.046
-0.007
-0.011
-0.044
-0.023
-0.002
-0.014
-0.025
0.048
-0.027
-0.028

0.013
0.009
0.037
-0.008
-0.032
-0.028
-0.025
0.042
0.011
-0.001
-0.025
-0.000
0.050
0.002
-0.048
-0.028
0.010
-0.010
-0.005
-0.006
-0.013
0.029
-0.014
-0.003
-0.026
-0.023
0.005
-0.002
0.006
0.043
0.012
-0.019
-0.037
-0.025
0.012
-0.022
0.018
0.020
0.000
0.042
-0.009
-0.010
-0.054
-0.023
0.010
-0.003
-0.023
0.039
-0.031
-0.031

0.2490
0.3752
2.5620
2.6305
4.2541
5.4864
6.6304
8.9516
9.0878
9.0880
9.6982
9.7043
13.375
13.375
17.151
17.934
18.098
18.531
18.739
18.777
18.824
20.490
20.906
20.986
21.719
22.354
22.362
22.531
22.536
26.800
27.224
27.643
29.607
30.678
30.807
32.090
32.360
33.354
33.404
36.772
36.852
37.046
40.258
41.095
41.100
41.436
42.439
46.154
47.349
48.665

0.618
0.829
0.464
0.621
0.513
0.483
0.468
0.346
0.429
0.524
0.558
0.642
0.419
0.497
0.310
0.328
0.383
0.421
0.474
0.536
0.596
0.552
0.587
0.640
0.652
0.669
0.719
0.756
0.797
0.634
0.661
0.687
0.637
0.631
0.671
0.655
0.686
0.684
0.722
0.616
0.655
0.688
0.591
0.597
0.638
0.664
0.662
0.549
0.540
0.527
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EK68: GXU30 ARMA (0,0) GARCH (2,1) ARCH — LM Testi 1 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.248135 Prob. F(1,1579) 0.6185
Obs*R-squared 0.248410 Prob. Chi-Square(1) 0.6182

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 15:03

Sample (adjusted): 12 1592

Included observations: 1581 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.

C 0.989110 0.055647 17.77485 0.0000
WGT_RESID"2(-1) 0.012536 0.025166 0.498131 0.6185
R-squared 0.000157 Mean dependent var 1.001673
Adjusted R-squared -0.000476 S.D. dependent var 1.971858
S.E. of regression 1.972327 Akaike info criterion 4.197569
Sum squared resid 6142.426 Schwarz criterion 4.204357
Log likelihood -3316.179 Hannan-Quinn criter. 4.200091
F-statistic 0.248135 Durbin-Watson stat 1.999959

Prob(F-statistic) 0.618461




EK69: GXU30 ARMA (0,0) GARCH (2,1) ARCH — LM Testi 5 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.898533 Prob. F(5,1571) 0.4812
Obs*R-squared 4.496961 Prob. Chi-Square(5) 0.4803
Test Equation:
Dependent Variable: WGT_RESID"2
Method: Least Squares
Date: 21/11/14 Time: 15:04
Sample (adjusted): 16 1592
Included observations: 1577 after adjustments
Variable Coefficient Std. Error t-Statistic Prob.
C 0.975472 0.073596 13.25448 0.0000
WGT_RESID"2(-1) 0.014625 0.025216 0.579970 0.5620
WGT_RESID"2(-2) 0.010567 0.025129 0.420520 0.6742
WGT_RESID"2(-3) 0.037574 0.025114 1.496135 0.1348
WGT_RESID"2(-4) -0.007349 0.025129 -0.292475 0.7700
WGT_RESID”2(-5) -0.032680 0.025142 -1.299808 0.1939
R-squared 0.002852 Mean dependent var 0.998279
Adjusted R-squared -0.000322 S.D. dependent var 1.962925
S.E. of regression 1.963241 Akaike info criterion 4.190868
Sum squared resid 6055.130 Schwarz criterion 4211274
Log likelihood -3298.499 Hannan-Quinn criter. 4,198451
F-statistic 0.898533 Durbin-Watson stat 2.001840
Prob(F-statistic) 0.481151
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EK70: GXU30 ARMA (0,0) GARCH (2,1) ARCH — LM Testi 10 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.984486 Prob. F(10,1561) 0.4547

Obs*R-squared 9.852099 Prob. Chi-Square(10) 0.4536

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 15:04

Sample (adjusted): 21 1592

Included observations: 1572 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 0.975444 0.092660 10.52714 0.0000

WGT_RESID"2(-1) 0.013158 0.025312 0.519822 0.6033
WGT_RESID"2(-2) 0.012151 0.025367 0.479005 0.6320
WGT_RESID"2(-3) 0.041403 0.025346 1.633510 0.1026
WGT_RESID"2(-4) -0.005183 0.025355 -0.204412 0.8381
WGT_RESID”2(-5) -0.034530 0.025359 -1.361621 0.1735
WGT_RESID”2(-6) -0.027898 0.025359 -1.100104 0.2715
WGT_RESID"2(-7) -0.025855 0.025224 -1.025020 0.3055
WGT_RESID”2(-8) 0.042016 0.025214 1.666387 0.0958
WGT_RESID”2(-9) 0.010464 0.025239 0.414610 0.6785
WGT_RESID"2(-10) -0.000834 0.025239 -0.033028 0.9737

R-squared 0.006267 Mean dependent var 1.000544

Adjusted R-squared -0.000099 S.D. dependent var 1.965511

S.E. of regression 1.965608 Akaike info criterion 4.196453

Sum squared resid 6031.101 Schwarz criterion 4.233960

Log likelihood -3287.412 Hannan-Quinn criter. 4.210393

F-statistic 0.984486 Durbin-Watson stat 1.999923

Prob(F-statistic) 0.454725
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EK71: GXU30 ARMA (0,0) GARCH (2,1) ARCH — LM Testi 20 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 1.031895 Prob. F(20,1541) 0.4198

Obs*R-squared 20.64268 Prob. Chi-Square(20) 0.4184

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 15:04

Sample (adjusted): 31 1592

Included observations: 1562 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.033576 0.123390 8.376477 0.0000

WGT_RESID"2(-1) 0.012637 0.025476 0.496045 0.6199
WGT_RESID"2(-2) 0.015513 0.025532 0.607597 0.5435
WGT_RESID"2(-3) 0.043635 0.025536 1.708751 0.0877
WGT_RESID"2(-4) -0.007672 0.025555 -0.300207 0.7641
WGT_RESID"2(-5) -0.038755 0.025550 -1.516868 0.1295
WGT_RESID”2(-6) -0.027053 0.025539 -1.059267 0.2896
WGT_RESID"2(-7) -0.021761 0.025549 -0.851736 0.3945
WGT_RESID”2(-8) 0.046780 0.025523 1.832832 0.0670
WGT_RESID”2(-9) 0.008834 0.025552 0.345732 0.7296
WGT_RESID"2(-10) -0.004049 0.025546 -0.158500 0.8741
WGT_RESID"2(-11) -0.027236 0.025991 -1.047889 0.2949
WGT_RESID"2(-12) -0.002788 0.026001 -0.107226 0.9146
WGT_RESID"2(-13) 0.055082 0.025967 2.121200 0.0341
WGT_RESID"2(-14) 0.000669 0.025994 0.025725 0.9795
WGT_RESID"2(-15) -0.048005 0.025981 -1.847728 0.0648
WGT_RESID"2(-16) -0.028700 0.025992 -1.104182 0.2697
WGT_RESID"2(-17) 0.011664 0.025846 0.451305 0.6518
WGT_RESID"2(-18) -0.010478 0.025821 -0.405782 0.6850
WGT_RESID"2(-19) -0.004804 0.025820 -0.186058 0.8524
WGT_RESID"2(-20) -0.006117 0.025817 -0.236945 0.8127

R-squared 0.013216 Mean dependent var 1.001764

Adjusted R-squared 0.000408 S.D. dependent var 1.969692

S.E. of regression 1.969289 Akaike info criterion 4.206576

Sum squared resid 5976.154 Schwarz criterion 4.278553

Log likelihood -3264.336 Hannan-Quinn criter. 4.233336

F-statistic 1.031895 Durbin-Watson stat 1.999893

Prob(F-statistic) 0.419771
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EK72: GXU30 ARMA (0,0) GARCH (2,1) ARCH — LM Testi 30 Gecikme

Sonucu

Heteroskedasticity Test: ARCH

F-statistic 0.910486 Prob. F(30,1521) 0.6064

Obs*R-squared 27.37958 Prob. Chi-Square(30) 0.6033

Test Equation:

Dependent Variable: WGT_RESID"2

Method: Least Squares

Date: 21/11/14 Time: 15:04

Sample (adjusted): 41 1592

Included observations: 1552 after adjustments

Variable Coefficient Std. Error t-Statistic Prob.
C 1.027064 0.150928 6.804984 0.0000

WGT_RESID"2(-1) 0.012662 0.025619 0.494230 0.6212
WGT_RESID"2(-2) 0.014815 0.025676 0.576999 0.5640
WGT_RESID"2(-3) 0.044406 0.025681 1.729154 0.0840
WGT_RESID"2(-4) -0.005400 0.025702 -0.210081 0.8336
WGT_RESID"2(-5) -0.038026 0.025716 -1.478674 0.1394
WGT_RESID"2(-6) -0.027055 0.025727 -1.051650 0.2931
WGT_RESID"2(-7) -0.020199 0.025726 -0.785154 0.4325
WGT_RESID”2(-8) 0.044151 0.025735 1.715577 0.0864
WGT_RESID”2(-9) 0.006848 0.025752 0.265917 0.7903
WGT_RESID"2(-10) -0.005036 0.025750 -0.195567 0.8450
WGT_RESID"2(-11) -0.027413 0.026205 -1.046114 0.2957
WGT_RESID"2(-12) 0.000182 0.026214 0.006956 0.9945
WGT_RESID"2(-13) 0.056878 0.026210 2.170059 0.0302
WGT_RESID"2(-14) -9.93E-05 0.026246 -0.003785 0.9970
WGT_RESID"2(-15) -0.045809 0.026221 -1.747044 0.0808
WGT_RESID"2(-16) -0.029109 0.026220 -1.110211 0.2671
WGT_RESID"2(-17) 0.012580 0.026229 0.479615 0.6316
WGT_RESID"2(-18) -0.010548 0.026188 -0.402796 0.6872
WGT_RESID"2(-19) -0.005384 0.026186 -0.205625 0.8371
WGT_RESID"2(-20) -0.010036 0.026178 -0.383380 0.7015
WGT_RESID"2(-21) -0.014627 0.026191 -0.558487 0.5766
WGT_RESID"2(-22) 0.029685 0.026193 1.133309 0.2573
WGT_RESID"2(-23) -0.013570 0.026172 -0.518475 0.6042
WGT_RESID"2(-24) 0.001213 0.026171 0.046341 0.9630
WGT_RESID"2(-25) -0.024529 0.026156 -0.937798 0.3485
WGT_RESID"2(-26) -0.023922 0.026145 -0.914971 0.3604
WGT_RESID"2(-27) 0.002669 0.025996 0.102686 0.9182
WGT_RESID"2(-28) -0.002104 0.025967 -0.081019 0.9354
WGT_RESID"2(-29) 0.006429 0.025964 0.247618 0.8045
WGT_RESID"2(-30) 0.043964 0.025960 1.693509 0.0906

R-squared 0.017641 Mean dependent var 1.001414

Adjusted R-squared -0.001734 S.D. dependent var 1.974119

S.E. of regression 1.975830 Akaike info criterion 4.219626

Sum squared resid 5937.839 Schwarz criterion 4.326435

Log likelihood -3243.430 Hannan-Quinn criter. 4.259348

F-statistic 0.910486 Durbin-Watson stat 2.000881

Prob(F-statistic) 0.606392
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EK73: GXU30 ARMA (0,0) GARCH (2,1) Dinamik Varyans Ongérii Sonuglar

.06
Forecast: GXU30F
04| T Actual: GXU30
Forecast sample: 11 1592
02 4 Included observations: 1582
Root Mean Squared Error  0.019872
00 Mean Absolute Error 0.014363
Mean Abs. Percent Error  142.3766
-02 Theil Inequality Coefficient 0.941683
o Bias Proportion 0.002496
B 1 Variance Proportion NA
06 Covariance Proportion ~ NA
250 500 750 1000 1250 1500
—— GXU30F -~ +2SE
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