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OZET

ZAMAN SERILERINDE VERi MADENCILIGI ONGORU ALGORITMALARININ
ETKINLIK VE VERIMLILIGININ BIST100 HiSSE SENETLERI UZERINDE
GERCEKLENMESI

Bu tezde, WEKA veri madenciligi yazimindaki, 9 zaman serisi Ongori
(forecasting) algoritmasmm etkinlik ve verimligi, BIST-100 Hisse senetlerinden
cesitli alanlarda secilen 5 hisse senedinin, 3 farkli donemli veri setleri lizerinde 1 yillik
ongoriileri yapilarak kiyaslanmistir. Bu uygulama i¢in, banka, sanayi ve holding
sektorlerinden 5 hisse secilmis ve algoritmalar, kisa (1 yil), orta (3 yil) ve uzun
(5 y1l) donemli, ¢cok degiskenli zaman serisi veri setleri ilizerinde uygulanmstir. Ocak
-Aralik 2016 arasindaki 12 aylik donem i¢in giinlilk bazda ongoriiler ile etkinlik ve
verimlilik analizleri yapilmistir. Tezin ikinci boliimiinde, literatiir arastirmasi yapilmis
ve ilgili ¢ahigmalara deginilmistir. Uciincii boliimde, calismada kullanilacak olan
tanimlar, algoritmalar, performans Ol¢tim kriterleri, WEKA uygulamasit ve zaman
serisi ongodri modiilii konular1 ele alinmistir. Ayrica bu boliimde veri setlerinin
hazirlanmasma yer verilmistir. Dordilincli boliimde, 6ngorii uygulamasi, algoritmalar
ve veri setlerinin performans Olgiimleri ve 6ngorii grafikleri ele alimmustir. Son olarak

besinci boliimde analiz sonuglar degerlendirilmistir.
Haziran 2017 yilinda yazilmis olan bu tez 126 sayfadan olugmaktadir.

Anahtar Kelimeler: Veri Madenciligi, Zaman Serisi Veri Madenciligi, Zaman Serisi

Veri Madenciligi Ongorii Algoritmalari, Performans Analizi, WEKA Uygulamasi.



ABSTRACT

IMPLEMENTATION OF EFFICIENCY AND PRODUCTIVITY OF TIME SERIES
DATA MINING PREDICTION ALGORITHMS ON BIST100 STOCKS

In this thesis, the effectiveness and efficiency of the 9 time series forecasting algorithm
in the WEKA data mining software are compared with the 1-year forecasts of the 5
selected stocks of BIST-100 Stocks in various fields over 3 different extent of data
sets. For this application, 5 shares were selected from the bank, industry and holding
sectors and the algorithms were applied on multivariate time series data sets for short
(1 year), medium (3 years) and long (5 years). Daily basis predictions activity and
productivity analyzes were conducted for the 12 month period between January —
December 2016. In the second part of the thesis, a literature search was carried out
and related works were mentioned. In the third part, the definitions, algorithms,
performance measurement criteria, WEKA implementation and time series prediction
module which will be used in the study are discussed. In addition, preparation of data
sets is included in this chapter. In the fourth chapter, forecasting application,
performance measures of algorithms and data sets, and forecasting graphics are

discussed. Finally in the fifth section, the results of the analysis were evaluated.

This thesis which was written in July 2017 consists of 126 pages.

Keywords: Data Mining, Time-Series Data Mining, Time-Series Data Mining
Algorithms for Prediction, Performance Analysis, WEKA Application.
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1. GIRIS

Giinlimiizde yasanan teknolojik gelismeler ile birlikte, tiim sektorlerde c¢ok cesitli
verilerin veritabanlarinda kolay bir sekilde saklanmasi saglanmistir. Atil durumda bir
y1gin halinde duran bu veriler, islenip rekabet listiinliigii saglayacak bilgiye ulasmadigi
miiddetce pek bir deger ifade etmez ama bu ham madde, bir maden gibi islenip i¢cinde
gizli olan cevher kesfedildiginde, buna sahip olana biiyiik bir avantaj ve gii¢ saglar. Bu
gereksinim ile veritabanlarinda bilgi kesfi olarak baslayan, disiplinler arasi veri
madenciligi yaklasimi dogmustur. Veri madenciligi, uygulama alanlarma gore metin
madenciligi, web madenciligi, graf madenciligi, multimedya madenciligi, zaman

serileri madenciligi vb. ¢esitli alanlara ayrilmustir.

Burada ele alinan zaman serileri madenciligi ile 6ngoriimleme konusunda ¢aligmalar
gerceklestirilmistir. Stiphesiz ki gelecek Ongoriilemez, boyle bir giice sahip degiliz
fakat ayn1 nedenlerin ayni sonuclart dogurmasi yani determinizm, olaylarmn birbirine
benzer olup birbirini takip etmesi, zaman serilerinde bazi periyotlarda bir tekrar ve
benzerligin olabilecegini ve analiz edilebilebilirligini diisiindliirmiistiir. Bunun i¢in
cesitli yontemler gelistirilmis ve karsilagilan problemlere gore, gelistirilmeye de

devam edilmektedir.

Yine de higbir sey gerceklesmeden kesinlik ifade etmez ve her daim yanilma pay1
vardir. Bu bilgiler kullaniciya, kahinlik degil, bilimsel olarak eldeki veriler 1s18mda bir
Oongorti imkan1 saglamaktadir. Herhangi bir ¢ok 6zel durum ve gelismeler olmadigi
miiddetge, mevcut gecmis verilere dayanarak, gelecek i¢in Ongdriimleme imkani

vermektedir.

Bu tez ¢aligmasinda, 9 tane zaman serisi ongorii algoritmasinin, dngdriimleme etkinlik
ve verimligi borsa verileri iizerinde gerceklenmistir. Ikinci boliimde literatiir
aragtirmasina yer verilmis, ilgili calismalar incelenmistir. Ugiincii boliimde, ¢alismada

kullanilacak olan tanimlar, algoritmalar, performans ol¢iim kriterleri, WEKA uygula-



mas1 ve zaman serisi ongorii modiilii konulart ele alinmistir. Ayrica veri setlerinin
hazirlanmasma deginilmistir. Dordiincii boliimde, 6ngorii uygulamasi, algoritmalar ve
veri setlerinin performans Olgtimleri ve dngorii grafikleri ele alimmistir. Besinci ve son
boliimde analiz sonuglar1 degerlendirilmistir. Calisilan 5 sirketin hisse senetlerinin
gerceklesen “en yiiksek fiyat” verisi ve analizde kullanilan zaman serisi Ongorii
algoritmalarmm “6ngdrii en yliksek fiyat” wverileri kiyaslama acisindan eklerde

sunulmustur.



2.LITERATUR ARASTIRMASI

Veri madenciligi, pazarlama, bankacilik, finans v.b. pek ¢ok alanda yaygn olarak
kullanilmaktadir. Veri madenciliginde cesitli veri setlerinin degerlendirilmesinde
farkl yaklagimlar bulunmaktadir. Yapay zeka, yapay sinir aglari, karar agaclari, zaman
serileri analizi v.b. teknikler bu yaklasimlar arasinda yer almaktadir. Bu boliimde

zaman serisi veri madenciligi lizerine yapilmis literatiir arastirmalarina yer verilmistir.

Islamoglu’ nun [1] calismasmnda; aralik degerli zaman serileri iizerinde, farkh
cozlimleme teknikleri ve modelleme kombinasyonlar1 kullanarak farkli zaman serisi
Oongorii  yontemleri olusturulmustur.  Yontemlerin  6ngorii  dogrulugu agismdan
analizleri gerceklestirilmistir. Bu calismada 4 farkli giinliik veri seti kullanilmistir.
Bunlar Altn Borsasi Islemleri I-Istanbul, Altm Borsasi Islemleri II-istanbul, Ge¢inme
Endeksi ve Euro Satis Kuru veri setleridir. Coziimleme yontemi olarak 3 yaklagim, 4
farkli modelleme algoritmasi ve bunlarn farkli kombinasyonlan ile olusturulan 8
farkli Ongorii yontemi elde edilmistir. Modelleme algoritmalart olarak Box-Jenkins
Modelleri (AutoRegressive Integrated Moving Average, ARIMA), Yapay Sinir Aglar
(Multilayer Perceptron), Holt Ustel Diizlestirme Yontemi ve Vektdr Otoregresif
Modeller (Vector Autoregressive Models, VAR) ele alimmustir. Calismada MATLAB,
SPSS, EVIEWS ve MS EXCEL uygulamalari kullanilmistir. Sonug olarak en yiiksek
ve en diisiik verilerin birlikte ele alindig1 yaklasim ile VAR modelleme algoritmasi
kullanilarak olusturulan modelin en iyi 6ngorii performansini elde ettigi goriilmiistiir.
Ayrica agiklik ve merkez serilerinin ayr1 ayr ele alindigi ¢oziimleme yontemi ve
Multilayer Perceptron modelleme algoritmast ile olusturulan 6ngoérii modelinin de iyi
sonu¢ verdigi, kiiclik ve dogrusal olmayan veri setlerinde, degiskenler arasinda
karmagik iliski durumunun bulundugu yapilarda kullanabilecegi s6ylenmistir. Ayrica
en yiiksek ve en diisiik verilerin birlikte ele alndigi yaklasim ile Holt Ustel
Diizlestirme Yontemi modelleme algoritmasmnin kullanildigi 6ngdrii  modelinin

arastirilmasi Onerilmistir.



Shevade, Keerthi, Bhattacharyya ve Murthy [2] ¢alismasinda; Smola ve Scholkopf un
gelistirdigi SVM regresyon i¢in tek esik parametresi kullanan SMO algoritmasini,
regresyon i¢in ¢ift esik parametresi kullanarak  gelistirmislerdir. ~ SMO
algoritmasmdaki verimsizligin énemli bir kaynagmin tek esik parametresi oldugunu
tespit etmislerdir. SMO i¢in iki esik parametreli diizeltmelerinin, orjinal SMO
yontemine gore daha hizli performans gdsterdigini veri setleri denemelerinde ortaya
koymuslardir. WEKA, SMOreg algoritmast 6ngorii igin gelistirilen bu ydntemi

kullanmaktadir.

Bir diger SVM uygulamas1 Cao ve Tay’ m [3] calismasidir. Finansal zaman serileri
ongoriistinde SVM denilen destek vektor makinesi, cok katmanl geri yayihmli sinir
ag1 ve diizenli radyal tabanl sinir ag1 fonksiyonu denilen RBF kullanilmis ve
kiyaslamalart yapilmigtir. Uygulamada Chicago vadeli islem borsasindan 5 gercek
degerli finansal veri seti kullanilmigtir. Ugulama sonucunda SVM metodunun, ¢ok
katmanli geri yayilimh sinir ag1 yonteminden daha iyi peformans gosterdigi sonucuna

varilmustir.

Finans verileri iizerinde bir bagka c¢alisma Kim’ in [4] tarafindan yapilmistir.
Calismada, hisse senedi fiyat ongoriisii i¢in SVM yontemi uygulanmistir. Ayrica
caligmasinda kiyaslama acisindan BPN geri yayilimli sinir aglart yontemi ve CBR
durum tabanli sorgulama yontemini kullanmistir. SVM yonteminde, kernel fonksiyon
olarak polinom kernel ve Gauss radyal tabanli fonksiyon kullanilmaktadir. Deneysel
sonuglarda, SVM modelinin 6ngdrii performansinin bahsedilen iki parametreye
duyarli oldugu sonucuna ulagilmistir. Ayni zamanda SVM yonteminin Ongori
performansinin her iki yontemden daha iyi oldugu ve finansal zaman serileri

ongoriilerinde umut verici oldugu sdylenmistir.

Watkins [5] c¢alismasinda; veri seti olarak CSUN'daki (California State University,
Nortridge) Bilgisayar Bilimleri Lisans ders kayitlar1 kullanilarak zaman serisi 6ngorii
algoritmalart ile gelecek ders kayit Ongoriileri yapmis ve Ongorii performanslarini

kiyaslamistir. Bunun i¢in bazi R ve WEKA zaman serileri 6ngorii algoritmalarini



kullanmigtir.  Bunlar, WEKA’ da “Gaussian Processes”, “Linear Regression”,
“Multilayer Perceptron” ve “SMOreg” 6ngorii algoritmalart ile R uygulamasmdaki
ARIMA, ETS ve RWF algoritmalaridir. Bu ¢alismada 19 yartyil uzunlugundaki veri
setleri kullanilmistir. Bunun 16 donemi egitim, 3 donemi test verisi olarak ele
almmistir. Uygulama sonucunda, bu c¢alisma icin istatistiksel yontemlere dayanan
“Gaussian Processes” algoritmasinin 6ngdrii performansi agisindan en iyi ongorii

algoritmasi oldugu sonucuna varilmistr.

Kalekar [6] caligmasinda; mevsimsellik igeren zaman serisi Ongoriileri icin
HoltWinters {istel diizlestirme yontemini kullanmistir. Bu yontemin Toplamsal
Mevsimsellik ve Carpimsal Mevsimsellik olarak iki ayr1 modeli ele alinarak analiz
edilmistir. Ayrica her iki modelin de, uyarlanan ve uyarlanmayan olmak iizere iki
varyanti ele almmistir. Uyarlamali HoltWinters tekniginde, iistel diizlestirme model
parametreleri en son gozlemlenen veriler 1s18inda stirekli giincellenmektedir. Bu
caligmada zaman serileri lizerinde yapilan ¢alismalar sonucunda gecikme degerlerinin,

uyarlamali HoltWinters modeli performansinda énemli rol oynadigi ortaya konmustur.

Atkeson, Moorey ve Schaalz [7] makalesinde; bellek tabanli tembel (lazy) 6grenme
algoritmasmm bir ¢esidi olan LWL (Locally — Weighted — Learning, Yerel —
Agirliklandimlmis - Ogrenme) yontemini ele almistir. Calismada yerel agirhklh
dogrusal regresyon lizerinde durulmustur. Tembel 6grenme yaklasimi, bir sorguyu
cevaplayana kadar egitim verilerinin islenmesini erteler. Egitim verilerini bellege
kaydeder ve ilgili verileri belirli bir soruya cevap verecek sekilde veritabaninda bulur.
Bundan dolay1 bellek tabanli 6grenme olarak adlandirilmaktadir. Yakmlik diizeyi,
mesafe fonksiyonlart ya da en yakin komsu ile dlglilmektedir. Bu ¢aligmada yakinlik
diizeyi Ol¢iimii i¢in yerel olarak agirliklandirilmis regresyon kullanilmistir. Yerel
agiliklandirma global regresyon fonksiyonunun sapmasmi azaltabilir. Caligmada
klasik regresyon analizinin, yerel olarak agirhiklandirilmis regresyonda nasil
kullanilacag: arastirilmistir. Buradaki en 6nemli sorunlardan biri yerellik kavrami ile

ilgili mesafe metriginin 1yi se¢imi ve kararlarin veriden otomatik olarak nasil



olusturulacagi yoniindedir. Sonugta yerel olarak agirliklandirlms 6grenme

yonteminin umut vadettigi ve yonteme ilginin hizla arttig1 bildirilmistir.

Rousseeuw’ da [8] mevcut bir yontemi farkli bir yaklasim ile gelistirmistir.
Calismasinda, klasik en kiiglik kareler regresyon yerine kalanlarda en kii¢lik medyan
kareli regresyon yaklasimmi gelistirmistir. En kiiclik kareler yonteminde, tek bir
giiriiltii verisi ongoriide giiclii bir degisim olusturuyorken, bu yaklasim ile en kiiciik

kareler yonteminin bu zayif yonii giderilmistir.

Tak’ in [9] calismasinda; 1. tip bulanik fonksiyon yaklagimi ile otoregresif hareketli
ortalamalar modelini birlestirerek. Zaman serileri ongoriileri i¢in yeni bir karma
Ongorii modeli olusturmustur. Veri seti olarak Avusturalya bira tiiketim verisi, 1999-
2004 yillar1 aras1 Taiwan borsas1 verisi ve 2009-2013 yillar1 aras1 Istanbul Borsasi
giinliik verilerini kullanmigtir. Sonu¢ olarak, Onerdigi yontemin diger kiyaslanan

yontemlere gore daha iyi sonuglar verdigi ortaya konulmustur.

Sarica’ da [10] zaman serisi ongdriisii i¢in yeni karma bir yaklagim gelistirmistir.
Calismasinda, yeni bir 6ngdrii modeli dnermis ve yonteme otoregresif uyarlamali ag
bulanik ¢ikarim sistemi (AR-ANFIS) adin1 vermistir. AR (Autoregressive Model,
Otoregresif Model) ve ANFIS (Adaptive Network-Based Fuzzy Inference System,
Uyarlamali Ag-Tabanli Bulanik Cikarim Sistemi) yontemleri ile olusturulan karma
modelin, hem dogrusal hem de dogrusal olmayan zaman serilerinde kullanim
amaglanmistir. AR-ANFIS modeli zaman serisi veri iizerinde test edilmis ve diger
modeller ile kiyaslanmistir. Uygulamalarin sonucunda 6nerilen yontemin iyi ongoriiler

irettigi gosterilmistir.

Wan, Zhang ve Si [11] ¢alismasinda; borsa zaman serisi ongoriisii igin RPRS olarak
adlandirilan yeni bir yontem kullanmistir. Bu yontem c¢ok degiskenli hibrid ¢ok
kademeli bulanik zaman serilerinin genetik algoritmayla taranmasma dayanmaktadir.
Ongoérii performansmi artirmak i¢in ROC (Rate of Change, Degisim Orani), PSY

(Psychological Line, Satis giicline iliskin satin alma giiclinli yansitir) ve RSI (Relative



Strength Index, Goreceli Gli¢ Endeksi) gibi teknik gostergeler modellemede bagiml
degisken olarak kullanilmaktadir. Calismada ayrica algoritma performans: diger
bulanik zaman serisi modelleri ile kiyaslanmigtir. Veri seti olarak TAIEX (Taiwan
Stock Exchange, Tayvan Borsasi), HSI (Hang Seng Endeksi, Cin borsast Hong Kong
menkul kiymetler borsast endeksi) ve NASDAQ (National Association of Securities
Dealers Automated Quotations, Tezgah {istii piyasalarda islem goren Amerikan
menkul kiymet borsasi) borsa verileri kullanilmustir. Calismada elde edilen verilere
gore RPRS modelinin diger modellere gore daha iyi performans gosterdigi sonucuna

ulastlmustir.

Filho, Affons ve Oliveira [12] farkli bir alanda zaman serisi veri madenciligi dngorii
yontemini kullanmislardir. Makalesinde, Brezilya pazarindaki kisa donem elektirik
fiyat tahmini icin karar agaclar1i yontemini uygulamiglardir. Brezilya elektirik
piyasasinm tiim zelliklerini dikkate alarak bir model olusturmuslardir. Onerdikleri
ongorii modelinde, Brezilya elektrik sisteminden elde ettikleri aylik periyotlu zaman
serisi veri setleri niteliklerini (glic yiikli, depolanmis enerji, termik {iretim vb.)
bagimmsiz degisken ve elektrik fiyatim1 bagimhi degisken olarak ele almslardir.
Oncelikle veri &rneklerini benzerliklerine gore kiimelemisler daha sonra karar agaci
algoritmalart kullanarak veritabanindan kurallar elde etmislerdir. Bu kurallar ile kisa
vadeli elektrik fiyatim1 en c¢ok etkileyen nitelikleri tanimlamiglardir. Sonugta
onerdikleri 6ngorii modelinin, tiim elektrik piyasasi oyuncularina kisa vadeli elektrik

fiyatin1 tahmin etmede iyi sonuglar veridgini ortaya koymuslardir.

Rivero, Pucheta, Patino, Baumgartner, Laboret ve Sauchelli’ nin [13] calismasinda;
kisa yagis zaman serilerini 6ngorii i¢in karma bir model gelistirmislerdir. Temel filitre
olarak Gauss yontemleri (GP) ve ileri beslemeli yapay sinir aglart (FFNN)
kullanmiglardir. Ogrenme kurali filitre agirhiklart igin Levenberg-Marquardt ve
Bayesyen yontem uygulamuslardir. iki filitre ve Bayesyen yaklasim ile olusturduklari
modelleri, La Sevillana kurulusundan elde edilen yagis zaman serileri {izerinde test

etmislerdir.



Zhu, Luo, Zhang, Shi ve Shen [14] saglk alaninda O©ngorii ¢alismalar
gerceklestirmistir. Calismalarmda, hastanelerin giinliik degisen yatili hasta sayisini
belirleyebilmek i¢in zaman serisi ongdrii modeli uygulamiglardir. Her giiniin sonunda
kalan bos yataklar ve gelecek giin boyunca taburcu olacak hasta sayismm 6ngoriilmesi
incelenerek gelecek giiniin yatak kapasitesi elde edilebilir tezinden yola ¢ikmuslardir.
Ongorii igin 3 model kullanmislardir. Bunlar, mevsimsel regresyon - ARIMA birlesimi
bir model, carpimsal mevsimsel ARIMA modeli (MSARIMA) ve MSARIMA-
agirliklandinlmis Markov zincirleri karma modelidir. Veri seti olarak hastanelerin 3
yilik yatilh hasta taburcu kayitlarnn kullanilmistir. Calismada, Onerilen modeller

kullanilarak giinliik taburcu sayisinin 6ngdriilebilecegi sonucuna varilmistir.



3.MATERYAL VE YONTEM

Bu boliimde, ¢alismada kullanilacak olan tanimlar, algoritmalar, performans 6l¢iim
kriterleri, Weka uygulamasi ve zaman serisi 6ngorii modiilii gibi konular ele alinmis

ve uygulamada kullanilacak olan veri setlerinin hazirlanmasina yer verilmistir.

3.1. Veri Madenciligi

Teknolojik gelismeler ile birlikte son yillarda, biiyiik 6lgekli veri yiginlarindan
faydali bilgi ¢ikarimi, rekabet TUstiinliigi ve ilerleme agisindan biiylik Onem
tasimaktadir. Boylece veri madenciligi, bilgi teknolojilerindeki gelismenin dogal bir
sonucu olarak ortaya ¢ikmustir. Veri madenciligi, biiyiik veri yiginlarindan gizli kalmig
faydal bilgiyi ve oOriintiileri, cesitli yontem ve algoritmalar kullanilarak ¢ikarmay1

saglar.

Bir diger ifadeyle veri madenciligi, “Knowledge Discovery in Databases” kisaca
KDD olarak adlandirilan, Tiirk¢eye Veri Tabanlarinda Bilgi Kesfi olarak ¢evrilen ve
kisaca VITBK olarak ifade edilen siirecin, ayrilmaz bir pargasidir. VITBK siirecinde
veri madenciligi, veri Oriintiileri ¢ikarmak i¢in, akilli yontemler uygulanan 6nemli bir

asamadir [15, 16, 17, 18]. VTBK siiregleri Sekil 3.1 de gosterilmistir [18].

! Donig- Veri g Yorumlama |
#58\  Secim I;loma = tirme llfélidonﬂ- Degerlend:
e || 20— S
Secilmis On Islenmis | DOnUstral- | & 5y BiLGH
[ Veri I‘;.ri miug Veni
VERI >

Sekil 3.1. Veritabanlarinda Bilgi Kesfi Siireci



Bu yontem ile elde edilen bilgi, pazarlama, ekonomik planlama, satis tahminleri,
dolandiricilik tespiti, borsa, {liretim kontrolii, envanter yonetimi, bilimsel arastirmalar,

tip, biitgeleme, finansal risk yonetimi gibi pek ¢ok alanda kullanilmaktadir.

Veri madenciligi, uygulama alanlarma ve problemlere gore farklilasmistir. Her bir
alan i¢in, karsilasilan problemlere uygun olarak farkli algoritmalar gelistirilmistir. Bu
alanlara Ornek olarak; metin madenciligi, web madenciligi, graf madenciligi,

multimedya madenciligi, zaman serileri madenciligi vs. verilebilir [15, 16].

3.1.1. Zaman serileri

Zaman serisi, zamanin belirli periyorlarinda goézlenen yada dlciilen degerlerin, belirli
bir aralikta, ardisik sirali dizisidir. Bir verinin zaman serisi olabilmesi i¢in belirli
periyotlarda tekrar etmesi ( saatlik, giinliikk, aylik, yillik vb. ) ve ardisik sirali olmasi
gerekmektedir. Ornegin; bir iiriiniin birbirini izleyen aylardaki ayhk satis miktari,
bir hisse senedinin giinliikk fiyatlari, bir yerin giinlik hava durumu verileri, bir

kopriiden saatte gecen ara¢ sayist vb. herbiri bir zaman serisi olusturur [19].

3.1.2. Zaman serilerinde veri madenciligi

Zaman serilerine has bir 6zellik olarak, ardisik gézlemler birbiri ile iligkili oldugu igin
analizde mutlaka g6z oniinde tutulur. Bundan dolayi, etkin degisken {izerindeki her bir
gozlem, ikici degisken olarak zaman ile birlikte, iki degiskenlidir. Zaman serileri
verilerinin, zaman igerisinde seri olarak bagimli olma egilimi vardir. Serilerin bu
onemli Ozellikleri goz Oniinde tutularak, biiytlik veri kiimeleri analizleri i¢in, modeller

gelistirilmistir.
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Zaman serileri veri madenciliginde; verilen verilere en uygun, zamana bagh bir model
gelistirilir ve bu model ile gelecekteki verilerin en ugun sekilde tahmin edilmesi
saglanir. Burada tek degiskenli ve ¢cok degiskenli zaman serileri madenciliginden s6z

edilebilir.

Tek degiskenli zaman serileri madenciliginde; veri, tek bir serinin verisidir. Ve model

bu serinin zamana bagli, mevcut ve gecmis degerleri ile kurulur.

Cok degiskenli zaman serileri madenciliginde; veri, en az iki veya daha fazla birbiri
ile iligkili oldugu diisiiniilen serilerden olusur. Ve model bu serilerin zamana bagl,

mevcut ve gegmis degerleri ile birlikte kurulur [19, 20].

3.2. WEKA Veri Madenciligi Uygulama Yazilim

WEKA Yeni Zelanda Waikato tlniversitesinde gelistirilmis, Java ile yazilmis acik
kaynak kodlu (General Public License) bir makine 6grenmesi ve veri madenciligi
uygulamasidir. Windows, Linux gibi hemen her platformda calismaktadir. WEKA
admm ag¢ilimi “Waikato Environment for Knowledge Analysis” ( Bilgi Analizi i¢in

Waikato Ortami), ayn1 zamanda Yeni Zelanda’ya 6zgii bir kustur.

WEKA, makine 6grenmesi, bilgi analizi ve veri madenciligi i¢in ticari programlara
karsiik, daha c¢ok bilimsel c¢alismalar igin gelistirilmistir.  Gdrsellestirme
(visualization), smiflandirma (classification), kiimeleme (clustering), zaman serileri
Ongorii (time series forecasting), veri On isleme (pre-processing) gibi ¢ok cesitli
yontem ve algoritmalar icermektedir. Ayrica kullaniciya veri setlerini ylikleyerek,

kolay bir analiz imkani saglamaktadir [21].

WEKA uygulamasi ficretsiz olarak sunulmaktadir. WEKA kurulumu esnasinda
weka.jar dosyasi da gelmektedir. Bu dosya, Java’ da yazilmig WEKA kiitiiphanelerine,

uygulama arayiizleri haricinde erisim imkan1 saglamaktadir [17, 22].
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Bu tezde, ongorii (Forecast) eklentisi mecvut olan WEKA Versiyon 3.8.0 (1999-2016)
kullanilmistir. Uygulama ¢alistinldiginda, ik  Sekil 3.2°de gosterilen  kullanict

arayiizii agilmaktadir.

& Weka GUI Chooser — O X

Program Visualization Tools Help

Applications
""-i!t“r - WE KA Explarer
5 The University
of Waikato Experimenter

L

Waikato Envirenment for Knowledge Analysis

l J
l J
| KnowledgeFlow |
l J
l J

Version 3.8.0 Waorkbench
{c) 1989 - 2018
The University of Waikato Simple CLI

Hamilten, Mew Zealand

Sekil 3.2. WEKA GUI Se¢im Arayiizii

Grafik arayiiziin, Uygulamalar “Applications” alanindan, ¢aligma yontemine gore 5
farkli kullanict arayiizli secimi yapilabilmektedir. Ana kullanict arayiizii, “Explorer”

(aragtirmaci, gezgin) sekmesidir.

e “Explorer” (arastirmaci, gezgin); meniileri ile veri ylikleme, on isleme,
smiflandirma, kiimeleme, zaman serileri 6ngorii gibi pek ¢ok isleme olanak saglar.
Veri agildiginda herseyi tiimden ana bellege aldigi icin kiigiik ve orta biiyiikliikteki

veri setlerinde ¢alisir. Biiytik veri setleri i¢in uygun degildir.

e “Experimenter”  (deneyci); kullaniciya, smiflanduma ve  regresyon
problemlerinde hangi metodlarin ve parametre degerlerinin en iyi oldugunu
kiyaslayip se¢cim yapma imkani saglar. Siire¢ otomatiklestirilip, performans ve test

istatistikleri yapilabilir.

12



e “KnowledgeFlow” (bilgi akis1); biiyiik boyutlardaki veri kiimelerini islemek i¢in
gelistirilmigtir. Stirtikle birak yontemi ile ¢alisir. Veri kaynaklari, 6n isleme araglari,
O0grenme algoritmalari, degerlendirme ve gorsellestirme modiilleri birbirine

eklenerek bir islem akis1 olusturulur. Boylece veriler yiiklenip, islenebilir.

o “Workbench” (uygulama platformu); temel veri madenciligi i¢in veri 6n isleme,
siniflandirma, kiimeleme, regresyon, zaman serileri 6ngorii gibi yontemler icerir

ve islem akis1 olusturulabilir. Bu islemler arasinda kolayca gecis imkani saglar.

e “Simple CLI”; CLI (Command Line Interface) komut satirindan islem yapma

olanagi saglar.

Kullanici, yukarida bahsettiimiz  WEKA araylizlerinden, veri boyutuna gore
calismasina uygun olan bir araylizii secerek, uygulamaya gecebilir [21]. WEKA
Workbench (Uygulama Platformu) Sekil 3.3 te gosterilmistir.

@ w
Pragia &
i Preprocemy| O Cavsly djrwe @ Aazori L E W size ) Emenmem ) Dot mming proces prs & Simple LI
1 ™ walny # T Tanpd | m
“pen e e P Cpeen D& Cantrae
T it
hodie  AEde
Cwrrert relamon Tl ned amithasn
Faanion hads tralice hhsiv aaiiva Hams Ty Mana
nstances ko S ol ewiphis. bora Messing MHomy Dusdimact: #dana Linkzise: Fhone
hisrilmins

AL T

Sekil 3.3. WEKA Workbench Uygulama Platformu
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Calisma arayiiziinde “Preprocess” (On islem), pasif olarak gdériinen butonlar veri
dosyas1 yiiklendiginde aktif hale gelirler. Veri dosyalari, “Open file” (dosya agma)
ile ya da calismada hangi tarzda veri kullaniliyor ise “Open URL” internetteki bir
kaynaktan veya “Open DB” veritabanindan gibi segenekler ile acilabilir.

3.2.1. Zaman serilerinde 6ngodrii mimarisi

Oncelikle uygulamadan, veri seti agilir. Bunun i¢cin  “WEKA — Workbench - Open
file” butonuna basilir ve verinin bulundugu klasoérden, arff veya csv uzantih veri
dosyasi secilir. Boylece ¢alisma veri setimiz acilmis olur. Veri setinde filitreleme ve
kayip veriler ile ilgili islemler bu kisimda yapilmaktadir. Eger veri setinde yapilacak
bir 6n ¢alisma yoksa arttk 6ngdrii modiiliine gegilebilir. Veri seti agildiktan sonra
zaman serisi Ongorii modiilii islem yapmak igin aktiftir. “Time series forecasting”
sekmesine tiklanarak islem yapilacak zaman serisi Ongorii arayiiziine gecilir.
Yapilacak islemlere gore segimler yapilarak algoritma ¢alistirilir, bu islemler detayl
sekilde bir sonraki konuda ele alinacaktir. Ve islem sonuglari gorsellestirme
seceneklerine gore bir metin dosyast ve grafik ¢iktisi olarak almir. Caligma mimarisi

Sekil 3.4’ te gosterilmistir.

Ver girisi WEKA Metin dosyas:
arff, csv |::> forecasting |::_> ve prafik
dosyas1 (6ngdra) caktisa

Sekil 3.4. WEKA Zaman Serisi Ongorii Mimarisi
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3.2.2. Veri setinin hazirlanmasi

WEKA “Workbench” 6n islem arayiiziinde “Open file” sekmesinden agilan bir arff
dosyas1 6rnegi Sekil 3.5’ te gosterilmistir.

Pr— o
Fragan Fia E&

& raan G Chak G oken ) s Q) Seed dinis §inads O Sowiewi § Deg mesgrumme  Brpe TU o Trw pwins ety @ [Podwn Sripleg - Rerwln wos schediler

Iomn tie Dpen UL e [0 -y e [1-4 T

Fw

Ouzic MFdw £
Lot i e ATEY

SEWN CRRTT e B RS A YRR o W Ere ey T W

wh. T8 S . g [ D% Diiret: 370 Unigwe: HiT%

IETEN Rl

Hew Inverf =l

R

Sekil 3.5. WEKA “Preporecess” arayliziinde, arff formath veri seti

Grafik ekranda acilan SRKT1.arff veri seti bilgileri goriinmektedir. Burada, “Current
relation” mevcut baglanti grubunda; “Relation” veri seti adin1 , “Attributes” nitelik
sayisini, “Instances” oOrnek sayismi ve  “Sum of weights” agirhiklar toplamini
gostermektedir. Bu kismin altinda “Attributes” boliimiinde, veri setindeki tlim
nitelikler se¢imli olarak listelenmistir ve buradan nitelik secimi yapilabilmektedir.
Ayrica isleme almmayacak olan nitelik secilerek “Remove” ile silinebilmektedir.
Ekranin sag tarafinda “Selected attribute”, secili olan nitelik bilgilerini
gorlintiilemektedir; “Name” nitelik adi, “Type” nitelik tipi, “Missing” kayip veri
bulunup bulunmadigi  gibi bilgiler mevcuttur. Bu boliimiin altinda bulunan

gorsellestirme kisminda, secilen nitelik verileri grafik olarak gosterilmektedir.

15



Ayrica veri seti lizerinde, “Filter” filitre kismindan, algoritma segilerek filitreleme

islemi yapilabilmektedir.

e ARFF Formati (Attribute-Relation File Format — Nitelik-Baglantili Dosya
Formati); 6rnegi Sekil 3.6° da gosterilmistir.

SGarbute i date dd-MN

Ganrbute EnDusakd at nuney
Larey drute Napanak
+

'''''

Sekil 3.6. Arff Format Ornegi

Arftf formatinda; veri setinin (SRKT1) “@relation” ile dosya adi, “@attribute” ile
nitelikleri “@data” ile Ornekleri (instances) tanimlanmaktadir. Veri setinin her bir
niteligi (attribute), Sekil 3.6° daki gibi “@attribute nitelik ad1 nitelik tipi” olarak
kodlanir. “data” dan sonra gelen her bir satir, veri drnekleridir ve her satir tiim nitelik
degerlerini igerir, nitelik degerleri virgiil ile birbirlerinden ayrilir. Ondalik niimerik
degerlerde nokta kullanilir. Ek olarak, eger nitelik belirli degerler aliyorsa bunlar siislii

parantez igerisinde ve degerleri virgiil ile ayrilmis olarak asagidaki sekilde gosterilir.

@attribute IslemDurumu { acik, kapal }

Eger nitelik, 0ngorii sinifi ise, ongoriilecek nitelik adinin sonuna “?” konularak

asagidaki sekilde gosterilir [21].

@attribute memnuniyet? { evet, hayr }
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3.2.3. Zaman serisi 6ngoérii modiili

Zaman serilerinde 6ngorii “Time Series Forecasting” modiilii, zaman serisi veri
setlerinde, periyodik bazda sirali gelecek degerlerin tahminlenmesi amaciyla

kullanilmaktadir. Modiiliin ¢aligmasi asagida ele almmustir.

3.2.4. Zaman serisi 6ngorii modiiliiniin yiiklenmesi

WEKA uygulamasi indirildiginde, uygulamanin i¢inde “Time Series Forecasting”
eklentisi gelmemektedir. Eklentinin, “ Weka GUI Chooser — Tools — Package
Manager” dan yliklenmesi gerekmektedir. Eklenti yiikleme islemleri sirastyla Sekil
3.7 ve Sekil 3.8’ de gosterilmistir. “TimeseriesForecasting” paketi secilir ve “Install”

(yikle) diigmesine basilarak paket yiiklenir.

vesman 2 80 Worvpanch
' e
iy o4 aene Dimgie CLI

e

Sekil 3.7. WEKA Paket yonetimi girisi

©) Package Manager - [} x
Official InstallUnin... Unofficial
L Refresh repository cache Ik Install J|_ Uninstall || Toggle load | File/lURL

U Installed @ Available () All [ ] 1gnore dependendiesiconflicts

Package Category Installed version Repository version Loaded
ftimeseriesForecasting Time series 1023 1125 No - check log 2
userClassifier Classificationiregressi.. 103

gl ci 1.0.1
wavelet Preprocessing 1.01
wekaD Ci gre: 102
wekaPython Python integration 102 103 Yes v
& Ay Package search Clear |, !5

timeseriesForecasting: Time series forecasting environment.

URL:

Author: Mark Hall <mhall{[at]}pentaho.com> v
< D —

Sekil 3.8. WEKA Paket yonetimi arayiizii
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3.2.5. Zaman serisi 6ngorii modiilii uygulamasi

Burada artik daha once uygulamaya alinan veri seti lizerinde, yapilacak c¢alisma
dogrultusunda, nitelikler, 6ngorii sayisi, gliven araligi belirlenip, daha sonra ongorii
algoritmalart ve istek dogrultusunda, dogrulama yontemleri segilerek Ongori
uygulanabilir. Bu islemler asagida, sirasiyla ayrmtili olarak ele alinacaktir. Zaman
serisi ongdrii modiiliinlin ana girig grafik (Workbench — Time series forecasting —

Basic configuration) arayiizii Sekil 3.9” da gosterilmistir.

£ Weka Workbench - O X

Program
&) Preprocess & Classify &9 Cluster & Associate € Select attributes & Visualize &) Experiment
&) Data mining processes &3 Simple CLI [>#* Time series forecasting # CPython Scripting

-] Remote host scheduler

_[ Basic configuration | Advanced configuration |

Target Selection Parameters

l - J l m— J l m— J l m— J Mumber of time units to forecast 20 E

Time stamp | Tarih 'J
Mo. | | Mame Periodicity lD - 'J
eriodici ai
1 (] EnYuksekFiyat !
2 % EnDusukFiyat Skip list
3 KapanisFiyat
4 (&) AoFiyat Confidence intervals [+
5 B HacimTL Level (%) 95
Perform evaluation []

Start Stop Help .{)utpumr‘isualization
Result list l ]
k - Qutput

Status
0K Log w. x0

Sekil 3.9. WEKA Uygulama - Zaman serisi 6ngorii - Temel yapilandirma araytizii

Temel yapilandirma ayarlamalari, “Target Selection” hedef se¢im ve “Parameters”

parametreler kisimlarindan yapilmaktadir.
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“Target Selection” hedef se¢im kisminda; se¢imli liste halinde, ¢alisilan veri setinin
nitelikleri (6z nitelik) goriinmektedir. Buradan, modelin kurulacagi nitelikler
secilebilir. Bu nitelikler igerisinde, veri setindeki zaman niteligi olan “Tarih”
gorinmemektedir. Ciinkii zaman niteligi, uygulama tarafindan  otomatik olarak

bagimsiz degisken olarak atanmustir.

Parametreler kisminda; “Number of time units to forecast” 6ngorii zaman birimi

sayisindan, veri setinin periyoduna gore ongoriilecek birim sayisi ayarlanir.

“Time stamp” zaman damgasinda, zaman niteligi olan “Tarih” yada yapay bir zaman

indeksi segilerek, modelin bagimsiz degiskeni belirlenir.

“Periodicty” periyot alaninda, veri setinin periyoduna gore se¢im yapilir, drnegin
giinliik degerlerde 6l¢iilmiis bir set ile ¢calisiliyorsa giinliik, aylik degerlerde 6l¢iilmiis
bir set ile ¢alisiliyorsa aylik olarak secilir. Ya da “detect automatically” secenegi ile

otomatik olarak belirlenir.

“Skip list” atlanan listede, veri setinde dl¢iimlenmemis zamanlar atlanabilir. Ornegin

giinliik borsa verilerinde, ¢alisilmayan hafta sonu ve resmi tatil giinii degerleri i¢in

“weekend,23-04-2016(@dd-MM-yyyy,30-08-2016” formatinda giinler atlanabilir.

“Confidence intervals” giiven arahgi, tanimli degeri %95’ tir. Istege bagl olarak
belirlenebilir. Bu gercek hedef degerlerin %95’ inin aralik i¢inde oldugu anlamina

gelmektedir.

“Perform evaluation” performans degerlendirme ile test veri seti ilizerinde, Ongori

modelinin 6grenme performanst degerlendirmesi secime bagh olarak yapilabilir.
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Yukaridaki temel ayarlamalar yapildiktindan sonra “Start” diigmesine basilarak,
ongoril islemi varsayilan olarak tanimh 6grenme algoritmasit (SMOreg) ile yapilabilir.
Daha ileri ayarlamalar i¢in Sekil 3.10°da gosterilmis olan Ileri Yapilandirma Arayiizii

(Workbench - Time series forecasting - Advanced configuration) kullanilabilir.

& Weka Workbench — O b
Program

&) Preprocess & Classify &9 Cluster & Associate &) Select attributes &3 Visualize &9 Experiment
0 Data mining processes 0 Simple CLI 9—&5 Time series forecasting" A CPythan Scripting

-“| Remote host scheduler

[ Basic configuration T Advanced configuration ]

_[ Base IearnerT Lag creation I Periodic attributes T Owerlay data I Evaluation T Output ]

Base learner configuration

Choose [LinearRegression -S 0-R 1.0E-2 -nurm-decimal-places 4

a

Start | Help |Outquisuali:ation
Resuit list ﬁ

Qutput
Status

oK - Log ‘ ﬂhxﬂ

Sekil 3.10. WEKA Uygulama - Zaman serisi ngorii - Ileri yapilandirma arayiizii

Burada 6 sekme bulunmaktadir. Bunlar: “Base learner” temel 6grenici sekmesinde;
Model 6grenme algoritmasi se¢imi yapilmaktadir. “Base learner configuration” temel
Ogrenici yapilandirma alaninda “Choose” se¢im diigmesine basilarak, regresyon
ciktist veren smiflandirma algoritmalar1 segilebilir. Ormegin; Gaussian Processes,
Linear Regression, LeastMedSq, SMOreg v.b. Algoritma se¢imi Sekil 3.11°de

gosterilmistir.
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£ Weka Workbench — O e

Program

&) Preprocess &9 Classify € Cluster € Associate € Select attributes €9 Visualize &) Experiment
&) Data mining processes & Simple CLI Eﬂ‘ Time series forecasﬁng] A CPython Scripting |-:| Remote host scheduler

Basic configuration | Advanced configuration ]

J Base leamer | Lag creation | Periodic atiributes | Overlay data | Evaluation | output |

Base learner configuration

v (& weka K cimal-places 4
v [E classifiers
> ﬁ‘ bayes
A [E functions
[ GaussianProcesses
[ LeastMedsq
[ Linsvm

LinearRegression

[
]
|

[ MuttilayerPerceptron (un

SMOreq

PEEFDEEE

* [ 1azy
P[ﬁ‘meta

> ﬁ mi b
l Close J ¥
Status

0K Log # x0
Sekil 3.11. WEKA Uygulama - Zaman serisi ongérii - ileri yapilandirma - Temel
Ogrenici se¢imi

“Lag creation” gecikme olusturma sekmesinde; zaman serilerinde model bir veya
daha fazla degiskenin mevcut ve gegmis degerleri lizerinden kurulmaktadir. “Lag
length” gecikme uzunlugu, bu ayarlamayi yapma imkani saglar. Sekil 3.12° de

gosterilmistir.
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£ Weka Workbench - O *

Program

&) Preprocess & Classify &9 Cluster & Associate & Select attributes &9 Visualize &9 Experiment

O Data mining processes O Simple CLI 9-&5 Time series forecasting" a CPython Scripting

| ) & Remote host scheduler

[ Basic configuration T Advanced configuration ]

Base learner | Lag creation T Periodic attributes T Owverlay data T Evaluation T Qutput ]

Lag length ~ Averaging
] Use custom lag lengths [+/] Average consecutive long lags
Minimum lag 1 E] Maximum lag 7 B
Fine tune lag selection Average lags longer than 2 E]
More options... | # consecutive lags to average 2 E]
Start | Help | OutputiVisualization
Result list [ out ]
put
Status

0K . Log | ﬂhxﬂ

Sekil 3.12. WEKA Uygulama - Zaman serisi éngorii - {leri yapilandirma - Gegikme
olusturma penceresi

“Evaluation” degerlendirme sekmesinde; egitim veri setinden elde edilen modelin,
test veri setinde performansinin degerlendirilmesini saglar. Bunun icin 7 tane
degerlendirme Olglimii  bulunmaktadir. Bunlarin ilk 4 tanesi zaman serileri
degerlendirme i¢in uygundur. Bunlar; “Mean absolute error” (MAE) mutlak hata
ortalamasi, “Mean squared error” (MSE) hata kareleri ortalamasi, “Root mean
squared error” (RMSE) hata kareleri ortalamasi karekokii, “Mean absolute
percentage error” (MAPE) mutlak hata yilizdeleri ortalamasi Sekil 3.13°te
gosterilmistir.  Ayrica “Test options™ test se¢imleri kismindan, egitim ve test veri
setleri ayarlanabilir. Ilk secenek “Evaluate on training”, egitim seti iizerinde
degerlendirme yapmay1 saglarken, ikinci segenek “Evaluate on held out training”,
egitim veri setinden istenilen bir ylizdeyi test seti olarak ayirip, degerlendirmeye

olanak verir.
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€ Weka Warkbench — O *
Program
| & Preprocess € Classity € Cluster &) Associate €) Selectattributes €3 Visualize €) Experiment

€ Data mining processes &9 Simple CLI -+ Time series forecasting @ CPython Scripting

== Remaote host scheduler

Basic configuration | Advanced configuration ]

[ Base learner T Lag creation T Periodic aftributes I Owverlay data T Evaluation T Output ]

Metrics Test options
Mo || Name [_] Evaluate on training
1 ] Mean absolute error (MAE) l:l Evaluate on held out training 0.2

2 [_] Mean squared error (MSE)

3 ] Root mean squared errar (RMSE)

4 lj Mean absolute percentage error (MAPE)
5 [_] Direction accuracy (DAC)

li] lj Relative absolute error (RAE)

7 (] Root relative squared error (RRSE)

Start Stop Help .OutquisuaIization
Result list Out
- - put

Status
oK Log W x0

Sekil 3.13. WEKA Uygulama - Zaman serisi 6ngorii - Ileri yapilandirma -
Degerlendirme penceresi

“Output” ¢ikti sekmesinde; 6ngorii icin hedef nitelik se¢imi yapilmaktadir. Buradan
ongoril test ve grafik ¢ikti adimlart ayarlanir. Sekil 3.14°te gosterilmistir.

& Weka Workbench - m] X
Program

| € Preprocess € Classify €9 Cluster € Associate € Select atiributes € Visualize €) Experiment

-3 € Data mining processes &) Simple CLI (-5 Time series forecasting @ CPython Scripting

|+*| Remote host scheduler

Basic configuration | Advanced configuration ]

[ Base leamer | Lag creation | Periodic attributes | Overlay data | Evaluation | Output |

Output options Graphing options

[¥/] Output predictions at step (/] Graph predictions at step 1 E
Target to output| EnYuksekFiyat | v @ Graph target at steps:

Step to output 1 E Targetto graph| EnYuksekFivat | v

Steps to graph 1

V] Qutputfuture predictions beyond end of series (V] Graph future predictions beyond end of series

Start Stop Help | OuiputiVi
Resuit list
| : Output

Status
oK Log w. x0

Sekil 3.14. WEKA Uygulama - Zaman serisi 6ngorii - Ileri yapilandirma - Cikt1 ve
Grafik segenekleri
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Veri setinden elde edilen 6ngdrii modelinin metin ve grafik ¢iktilart sirastyla Sekil

3.15 ve Sekil 3.16° da gosterilmistir. Sekil 3.15° te

tahminledigi giinlerdeki nitelik degerlerini gostermektedir.

yildizli tarihler modelin

& Weka Workbench

Program

- [m] x

[ Time series forecasting # CPython Scripting |-¢| Remote host schaduler

T & Preprocess &) Classify & Cluster €9 Associate &) Select attributes & Visualize &) Experiment & Data mining processes & Simple CLI

Basic configuration | Advanced configuration ]

J BaseieamerT Lag creation I Periodic attributes I Owverlay dalaT Evaluation | Output

Base learner configuration

l Choose J|LinearRagressiun -50-R 1.0E-8 -num-decimal-places 4

[ Start J Stop [ Help J OutputVisualization
Resuit list Qutput | Train future pred.
15:59:21 - LinearRegre 28-01-2016 7.33 7.21 7.24 7.26 245572(4
29-01-2016 7.35 7.27 7.31 7.32 598755
30-01-2016% 7.3701 7.2581 7.2941 7.3147 630771545.
31-01-2016* 7.3802 7.233 7.3159 7.302 672185991.
01-02-2016* 7.3026 7.2357 7.322 7.3108 692736971.
02-02-2016% 7.3852 7.2473 7.2915 7.3203 796402866.
03-02-2016* 7.3924 7.2287 7.28086 7.3109 £846118914.;
04-02-2016* 7.3749 7.2244 7.2767 7.2996 B65157436.0y
- T < T
Status R
oK Log ‘ﬁ x0

Sekil 3.15. WEKA Uygulama - Zaman serisi 6ngérii - Ileri yapilandirma - Ongorii

islemi metin ¢iktisi

&) Weka Workbench

Program

- [m} *

- H"I'lrnesenesfurecasung a CPython Scripting .J Remote host scheduler

| € Preprocess &) Classify &) Cluster € Associate &) Select attributes € Visualize &) Experiment & Data mining processes &9 Simple CLI

[ Basic configuration T Advanced configuration ]

J Elase]eamelT Lag creation T Periodic attributes T Overlay dataT Evaluation T Qutput ]

Base learner configuration

l Choose J|LinearRegression -2 0-R1.0E-8 -num-decimal-places 4

Start

Stop

Help e L

Resuit list

Output | Train future pred.

1.500,000,000

1,000,000,000

500,000,000

Future forecast for: EnYuksekFiyat, EnDusukFiyat KapanisFiyat, AoFiyat HacimTL [95% conf. intervals]

2012

a
2011 2013 2014

2015 2016

® EnYuksekFiyat # EnDusukFiyat * KapanisFiyat

— EnDusukFiyat predisted -+ KapanisFiyatpredisted

AcFiyat = HacimTL -¥- EnvuksekFiyat-predicted
AoFiyat-predicted — HacimTL-predicted

Status

OK

Sekil 3.16. WEKA Uygulama - Zaman serisi 6ngorii - Ileri yapilandirma - Ongérii

islemi grafik c¢iktist
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3.3. WEKA Zaman Serileri Ongérii Algoritmalar1

WEKA, Zaman Serileri Ongérii (Time Series Forecasting) eklentisi, &ngorii

algoritmalart olarak, sayisal ¢ikti iireten smiflandirma algoritmalarini kullanir.

Smiflandirmada, sayisal ¢ikti  lretmek igcin  genellikle regresyon analizi
kullanilmaktadir. Regresyon analizi, verilen zaman serisini en iyi sekilde, yani en
kiiciik hata oran1 ile modelleyebilecek ve veri setini en iyi sekilde temsil edebilecek
bir dogru yada egri bulma siirecine denir. Boyle bir polinom belirlenebilirse, zaman

serisinde, gelecek sirali degerler 6ngoriilebilir.

Burada 6grenme, egitim veri seti iizerinden saglanir. Egitim veri setlerinde, temel
O0grenme algoritmalar1 olarak, lineer modeller (lineer regresyon, vb.), genisletilmis
lineer modeller (destek vektor regresyon, kemnel ridge regresyon, multilayer
perceptron, vb.), lokal lineer modeller (lokal agirliklandirilms lineer regresyon, vb.),
bayes aglari, sinir aglari, meta 6grenme algoritmalari (bagging ve randomizasyon vb.),

gibi cesitli modellerdeki algoritmalar kullanilmaktadir [21].

Tezde kiyaslamaya alman, WEKA Zaman Serileri Ongérii Algoritmalar Cizelge 3.1°
de gosterilmistir [21, 23].
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Cizelge 3.1. WEKA Zaman Serisi Ongdrii Algoritmalari

WEKA Ongérii
(Forecast) Java - WEKA API Sinif Yolu Algoritma Ozellikleri

Algoritma Adi

Regresyon icin Gauss Y 6ntemleri

1  GaussianProcesses weka.classifiers.functions.GaussianProcesses I
uygular.

2 LeastMedSq weka.classifiers.functions.LeastMedSq Giiglii (robust) regresyon uygular.

Regresyon i¢in ¢oklu Lineer

3 LinearRegression weka.classifiers.functions.LinearRegression . .
Regresyon yontemleri uygular.

. . . . 0 Igoritmast igin, geri
4  MultilayerPerceptron  weka.classifiers.functions.MultilayerPerceptron grenmea.tg.orlv G Bar
yayilimli sinir aglar1 uygular.

5 SMOreg weka.classifiers.functions.SMOreg Regresyon icin SVM uygular.

Yerel olarak agirhklandiriimis

6 LWL weka.classifiers.lazy. LWL O0grenme ve Lineer regresyon
uygular.
7 Bagging weka.classifiers.meta.Bagging Lineer olmayan , bir grup dgrenme

yontemi uygular.

8 M5Rules weka.classifiers.rules.M5Rules Rf:greS}./on icin karar agact
yontemi uygular.

) al . . . . lu
9 HoltWinters weka.classifiers.timeseries.HoltWinters ?grenr?e g_°“ _.Sl 1<;1n., B
iistel diizlestirme yontemi uygular.

3.3.1. Gauss siiregleri algoritmasi
Gauss siiregleri  (Gaussian Processes), istatistiksel bir smiflandirma-tahmin

algoritmasidir. Gauss siiregleri  algoritmas1 6grenmede, lineer (dogrusal) olmayan

regresyon i¢in Bayesyen Gauss siiregleri uygular [21, 23, 24].
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Kullanicilar uygun yakimlik kontrolii i¢in bir giiriiltii (noise) ayarlama parametresi ile
birlikte bir kernel fonksiyonu belirleyebilir. Regresyon 6grenmesinden 6nce egitim
verilerinde normallestirme ya da standartlastrma yapilabilir . Nokta tahminlemede
kernel ridge regresyona benzerdir. Kernel ridge regresyon, hesaplama basitligine gore
destek vektor makinelerinden (SVM) avantajhidir fakat katsay1r vektoriinde seyreklik

bulunmadig1 i¢in tahmin siiresi daha uzundur [21].

Denetimli (supervised) 6grenmede amag, girdi degerlerine gore egitilmis modelin ¢ikti
degerlerini ongérmektir. Bu da, eger c¢ikti degerleri siirekli ise regresyon, ayrik ise

smiflandirma islemidir. Genelde ¢ikti, girdilerin lineer olmayan bir fonksiyonudur.

Parametrik olmayan Bayesyen Gauss yaklagimi; girdilerin yakinhigma gore ciktilar
arasinda yiiksek korelasyon saglayan diizgiin ve siirekli bir f fonksiyonu, girdilerin
miimkiin olan tiim ihtimal dizilimini kullanarak, lineer olmayan fonksiyonlarin uzay1
tizerine, dogrudan bir dagilim yerlestirir ve verileri fonksiyon ¢iktilari ile iliskilendirir.
Gauss stiregleri 0ncesi fonksiyonlar iizerinde son ¢ikarim yoluyla, denetimli 6grenme

saglar [5, 25, 26].

3.3.2. LeastMedSq algoritmasi

LeastMedSq (Least Median of Squares Regression, En Kii¢ilk Medyan (Orta) Kareli
Regresyon), giiclii bir lineer regresyon algoritmasidir. Ongoriiler igin  Lineer
regresyon sinifin1 kullanarak, en kiigilk medyan kareli lineer regresyon uygular. En
kiiclik kareler regresyon fonksiyonlari, verilerin rastgele alt 6rneklerinden olusturulur.
Verilerin alt 6rneklerine, sonuca ulasincaya kadar defalarca standart lineer regresyon
uygular ve en kiicliik medyan — kareli hataya sahip modeli, son model olarak belirler.

Ongoriiler bu model iizerinden gergeklestirilir [8, 21, 23].
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3.3.3. Lineer regresyon algoritmasi

Lineer regresyon (Linear regression) algoritmasi dngdrii igin, standart en kiigiik kareler
coklu lineer regresyon uygular. Istege bagh olarak nitelik se¢imi yapilabilir bunun igin
ya greedy ya da geriye dogru eleme yontemi kullanir. Boylece secilmis yada tiim
niteliklerden, bir model insa eder. Model sec¢imi i¢in Akaike kriterlerini kullanir ve

agirhikl 6rneklendirme yapar [21, 23, 27].

Bu model, smifi niteliklerin lineer bir kombinasyonu olarak aciklamaktadir. Egitim
verisinden hesaplanan agirliklar ile birlikte denklem:
X=W,+tw, a +w

a,t..twa 3.1

1 2 k "k

Burada x bir sinif} a, 8y, ., A nitelik degerleri, W Wi, Wy, oy W agirliklardir.

1. egitim 6rnegi icin Ongori degeri, denklem (3.2)’ de gosterilmistir.

kow a® (3.2)

O] (@ (@ @ =
W, a, erla1 +w2a2 +...+Wkak j |8

a, daima I dir. Heri>0i¢in i. egitim 6rnegi denklemidir. Ongorii degeri fiili degil
smif degeridir. Lineer regresyon hata kareleri toplami denklem (3.3)’te gOsterilmistir.

P (20 - T gw al)? (3.3)

Denklem (3.3)” te 1i. egitim Ornegi fiili deger ve Ongorii degeri arasmdaki farkin
parantez karesi olarak ifade edilir. Lineer regresyonda, hata kareleri en kiiglik olan
model, uygun model olarak secilirken, Weka genisletilmis lineer regresyon
algoritmasinda buna ek olarak, en uygun model Akaike kriteri ile belirlenir. Akaike
bilgi kriteri (AIC) en kiigiik olan model, uygun model olarak segilir. Bu yontem,
gercek degerler etrafinda parametrelerin kiiciik degisimlerine olduk¢a duyarlidir.

AIC formiilii denklem (3.4)’te verilmistir [21, 27].
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AIC=-21log(L)+2k (3.4)

k: modeldeki bagimsiz parametre sayisini, L: maksimum benzerligi (maximum
likelihood) gosterir.

3.3.4. Cok katmanl algilayic1 algoritmasi

Cok katmanli algilayict (Multilayer perceptron) algoritma  smiflandiricisi,
siniflandirmada denetimli 6grenme uygular ve geri yayilim kullanir. Yapay sinir

agindaki diiglimlerin tamami sigmoidtir [23].

Bu bir hiper diizlem 6grenmesidir. Veriler, bir hiper diizlem kullanilarak miikemmel
bir sekilde iki gruba ayrilabiliyorsa, dogrusal olarak ayrilabilir oldugu sdylenir. Ve ¢ift
yonlii bir 6nerme olarak tersinden eger dogrusal olarak ayrilabilirse, ayirict hiper
diizlemi bulmak i¢in basit bir algoritma vardr ve buna Perceptron (algilayict)

O0grenme denir.

Tek katmanl algilayici, agirlikl kenarlari ve diigiimleri olan bir graf ile gosterilebilir.
Giris ve ¢ikis olmak tizere iki diigiim katman1 vardir. Girdi katmaninda, her nitelik i¢in
bir diiglim ve 1 olarak ayarlanmis ek bir diigiim vardir. Cikti katmani sadece bir
diiglimden olusur. Girdi katmanindaki her diigiim, ¢iktt katmanina baghdir. Baglanti
agiliklar,, perceptron Ogrenme algoritmasi tarafindan bulunan sayilardir. Bir

perceptron temsili Sekil 3.17” de gosterilmistir [21].
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(a)

1 nitelik mtelik mtehk
0 (7 e i
( yarg1) : ‘ )

(b)
Sekil 3.17. Perceptron Modeli (a) 6grenme kurali, (b) sinir ag1 gosterim

Tek katmanl algilayicilarmn, dogrusal olmayan verilerde yeterli basariy1
gosterememesinden dolayi, geri yayilim yontemi (backpropogation) uygulayan g¢ok
katmanli algilayicilar gelistirilmistir. Cok katmanl algilayicilar, 3 katmandan olusur.
Bunlar; girdi katmani, ara katmanlar ve ¢ikti katmanidir. Girdi katmanindan alinan
veri, ara katmanlar ve ¢ikti katmanmda islenir. Denetimli 6grenme ile her girdi ve
girdilere kars1 gelen ¢ikti degerleri verilir ve algoritma 6rneklerden genellemeler ve
modellemeler yaparak, ¢ikti tiretir. Agm trettigi ¢ikti degeri ile gercek ¢iktt degeri
arasindaki hata en kiiciik kareler yontemine gore en az olacak sekilde algoritma agirlik
degerlerini geri yayilm yontemi kullanarak degistirir ve islem yenilenir. Hata karesi
en kiiclik olan model, son model olarak belirlenir ve 6ngdrii bu model iizerinden

gerceklesir [28]. Cok katmanli bir Perceptron Sekil 3.18’ te gosterilmistir [21].
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girdl dp pirdi aj girdl dg

Sekil 3.18. Cok Katmanli Perceptron Modeli

Modelde, a, . girdileri, Wo o W girdilerin agirlik degerlerini, f(xO) ve f(x,) ara

ciktilar, f(x) girdilere karst en son model ¢iktisin1 gdstermektedir.

3.3.5. SMOreg algoritmasi

SMOreg (Sequential Minimal Optimisation Regression, ardistk minimum
optimizasyon regresyon) algoritmasi, regresyon i¢in destek vektér makinesi (SVM)
uygular. Parametreler c¢esitli algoritmalar kullanilarak 06grenilebilir. Algoritma,
regOptimizer kisiminda segilirir, algoritmada polinom kernel kullanir. En popiiler ve

varsayilan olarak tanimh algoritma RegSMOImproved algoritmasidir [21, 23].

Biiylik veri setlerinde, kernel matris hesaplama ve bellek gereksinimi ile algoritma

kodlama zorluklari, bu sorunlarin tamamimi yada bazilarmi giderecek yeni yontemler
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gelistirilmesini dogurmustur. Bunlardan biri SMO algoritmasidir. SMO algoritmasi
Platt tarafindan gelistirilmistir. Bu algoritma, alt kiimeler ile calisir. iki boyutlu
calisma kiimelerini tekrarli olarak seger ve onlara uyan amag¢ fonksiyonlar
uygunlastirarak parcalamay1 en u¢ noktaya kadar yapar. Iki boyutlu veri setleri ile
calistig1 i¢in uygunluk alt problemi analitik olarak ¢oziilebilmektedir. Algoritma, tim

egitim Ornekleri uygun olma kosulunu saglaymcaya kadar yinelenir.

SMO algoritmasi, regresyon problemlerinde SVM kullanmak (SMOreg) icin Smola
ve Scholkopf tarafindan genisletilmistir. Bu algoritma, regresyon icin SMO
modifikasyonlar elde etmede, tek esik parametresi kullanmaktadir. Bu da Shevade, S
Keerthi, Bhattacharyya, ve Murthy tarafinan, regresyon icin SMO degisimleri elde
etmede, iki esik parametresi kullanilarak iyilestirilmistir. WEKA SMOreg algoritmasi,

Ogrenme i¢in varsayilan olarak bu algoritmay1 kullanmaktadir [2, 29].

3.3.6. LWL algoritmasi

LWL (Locally-Weighted Learning, Yerel-Agirliklandirilnus Ogrenme) algoritmast,
yerel olarak agirhiklandirlmis 6grenme uygular. Ornek-merkezli bir ydntem
kullanarak agiliklart atar ve agulikli Orneklerden bir smiflandirici  olusturur.
Smiflandrma i¢in Naive Bayes, regresyon problemleri i¢in Lineer regresyon

kullanilabilir [21, 23].

Ogrenme modellerinin ¢ogu, egitim verilerinin tiimii i¢in tek bir genel model kullanr.
LWL, 6grenme i¢in lokal modelleme yapar. Lokal modelleme i¢in smirlama yoktur.
Diger modeller ile kullanilabilir. Regresyonda, smiflandirict (classifier) olarak veri
yapisina uygun olan istenilen model segilebilir. Ormegin; lokal lineer, lokal karesel,

lokal kiibik ve lokal polinomlar gibi [7].
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3.3.7. Bagging algoritmasi

Bagging modeli, varyans azaltmaya gore siniflandirma yapar. Temel Ogrenici
(classifiers) secimine gore smiflandirma ve regresyon yapabilir. Regresyon igin
smiflandirict olarak, cesitli algoritmalar kullanilabilir. Ornegin; linner regresyon,

Gauss siiregleri, v.b.[21, 23].

Bagging 1996 yilinda Breinman tarafindan gelistirilmisti. Adi  “bootstrap
aggregation” dan tiiretilmis olan, etkin grup 6grenme metodlarmm ilkidir. En basit
“arching” ( smiflandirmay1 iyilestirmek igin, verileri tekrar kullanmak veya se¢mek

anlaminda genel bir terim ), metodlarindan biridir [30, 31].

Yontem, farkli modellerin kararlarmi tek bir c¢iktida birlestirir. Regresyonda
ortalamalar ile, siniflandirmada oylama sayisina gore tek bir ¢iktt olusturur. Sadece

degisken lineer olmayan modellerde verimlidir [21, 30].

Bootstrap yontemi, n sayida oOrnekten olusan veri kiimesinden yerine koyma
yontemiyle n adet 6rnek secilerek, dgrenme kiimesi olarak kullanilir.Ogrenme kiimesi,
tim veri kiimesinin %63 iinden olusmaktadir. Geri kalan Ornekler test verisinde
kullanilmaktadir. Model basarimi test edilir. Bagging, bootstrap yonteminden
gelistirilmigtir [32].

Bagging yonteminde, model olusturma; egitim verisindeki 6rneklerin sayisi n olsun.
Egitim verisinden Ornekler bootstrap yontemi ile segilir ve Ogrenme kiimesi
olusturulur. Segilen 6grenme kiimesine algoritma uygulanir ve elde edilen model
saklanir. Bu islem t sayida tekrar eder ve sonunda t sayida model elde edilir.
Swniflandirma; elde edilen tiim modeller, secilen regresyon temel dgrenicisine gore

isleme sokularak, varyansi en kii¢iik model, son model olarak belirlenir [21].
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3.3.8. M5Rules algoritmasi

Algoritma bdl ve yonet (sperate and conquer) teknigi kullanmaktadir. Sayisal ongorii
icin karar listesi kullanarak regresyon modeli ya da regresyon agaci olusturur.
Regresyon agacinda agacin yapraklari, yapraga ulasan 6rneklerin ortalamasidir. Tek
bir lineer regresyon denklemine gdre daha iyi sonu¢ verir fakat aga¢ ve boyutlart
bliyiik ve yorumlanmasi zahmetli oldugu i¢in model agacglar gelistirilmistir. Model
agaclarinda, regresyon denklemi regresyon agaglart ile birlestirilmistir. Model
agaclarmin yapraklar1 tek tahmin edilen deger yerine lineer ifadeli regresyon

denklemleridir.

Algoritma her yenilemede M5 kullanarak bir aga¢ modeli insa eder ve kurala en uygun
yapragt belirler. M5 algortimasi Quinlan ve Wang tarafindan gelistirilmistir.
Modelleri, agag¢ temelli inga eder ve model agacmin yapraklarin1 ¢ok degiskenli lineer
regresyon denklemleri ile ifade eder. Model agaclarin daha kiigiik boyutta olmasi
nedeniyle, regresyon agaci uygulayan CART modellerine gore daha avantajhdir [21,
22, 33]. Bir model agaci 6regi Sekil 3.19° da gosterilmistir [21].

<28,000 >28,000

LMS5 (21/45.5%)

LM6 (23/63.5%)

LMI (65/7.32%)

LM1 PRP = 8.29 +0.004 MMAX +2.77 CHMIN

LM2 PRP =203 +0.004 MMIN -3.99 CHMIN +0.946 CHMAX
(0.5.8.5] LM3 PRP = 38.1 +0.012 MMIN

LM4 PRP = 19.5+0.002 MMAX +0.698 CACH +0.969 CHMAX
LM5 PRP =285 - 146 MYCT + 1,02 CACH - 9.39 CHMIN

L.Mé6 PRP =-65.8 +0.03 MMIN - 2.94 CHMIN + 4.98 CHMAX

LM2 (26/637%)| | LM3 (24/14.5%)

Sekil 3.19. M5Rules Bir Model Agaci Ornegi
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3.3.9. HoltWinters algoritmasi

Bu algoritma, zaman serilerinde 6ngorii regresyon icin, t¢lii tistel diizlestirme yontemi
uygular. Yontemde, zaman serisi verilerinin, diizensiz, trend ve mevsimsel
dalgalanmalarin etkisinde oldugu varsayilarak, analizi yapilir. Holt tarafindan, cift
diizlestirmeli dogrusal denklemi ( double exponential smoothing method), mevsimsel
dalgalanmalar bulunmayan, diizensiz ve trend dalgalanmalar1 olan zaman serisi veri
setleri i¢in gelistirilmistir. Fakat mevsimsel dalgalanmalar da iceren veri setlerinde bu
yontem uygun sonuglar liretmede yetersiz kalinca, Winters, Holt” un ¢ift diizlestirmeli
dogrusal denklemine, mevsimsellik ekleyerek tigli {istel diizlestirme yOntemi

uygulamistir ve bu HoltWinters yontemi olarak anilmaktadir.

Ustel diizlestirme, zaman serisi veri setindeki sondaki ve daha énceki degerlere, farkli
agirhiklar verilmesini saglamaktadir. Bu da temel denklemlerdeki o, B, y, sabitleri ile

ayarlanmaktadir. [22, 34].

Mevsimsel diizeltme i¢in, toplamsal ve carpmmsal olarak iki farkli ydntem
uygulanmaktadir. HoltWinters Ttglii iistel diizeltme temel denklemleri asagida

verilmistir [35]. Temel diizlestirme (Overall smoothing) denklemi:

Y
D, = «a M +(1=a)( Dy +by) (3.5
t-p

Trend diizlestirme (Trend smoothing) denklemi:

by = B(De=Dy )+ (1=F) by (3.6)

Mevsimsel diizlestirme (Seasonal smoothing) denklemi:

Y
M, = VD_+(1_)/)Mt—p (3.7)
t
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Ongorii (Forecast) denklemi:

Fity = (Dy+nb,) M;_pin (3.8)

Yukaridaki diizlestirme ve Ongorii denklemlerinde; t zaman periyodunu gosteren
endeks, p mevsimsel periyot, Y veri seti degerleri, D diizlestirilmis veri seti degerleri,
b trend faktorii, M mevsimsel endeks, F n periyot sonrasmdaki 6ngdrii degeridir.
Burada o diizeltme faktorii, [ trend diizeltme faktorli, y mevsimsel diizeltme
faktoriidiir ve hepsi [0,1] arahgmda deger alirlar. a, B, y diizeltme katsayilart MSE’ yi
en azlayacak sekilde belirlenir [35].

3.4. Hata Olgiim Teknikleri

Algoritmalarin, 0ngorii modellerinin performansini  degerlendirmek ve Ongori
dogrulugunu test i¢in, gesitli istatistiksel hata 6l¢lim yontemleri kullanilmaktadir. Ay
zamanda kullanilan algoritma ve modellerin 6ngorii dogruluguna gore siralanabilmesi
icin dogruluk olctimleri gereklidir. Bu yontemler temelde, 6ngoriilen donemde, gercek
ve Ongorii degerleri arasindaki farklara dayanmaktadir. Bu tezde kullanilacak olan
performans degerlendirme hata Ol¢im yontemleri MAE, MSE, RMSE, MAPE
denklemleri asagida ele almmistir. Hata denklemi, denklem (3.9)’ da gosterilmistir
[21].

*

& = Ye — W 3.9

Denklemlerde; t, i zaman periyodunu gosteren endeks, & Ongorii hatas1 , y veri seti

gercek degerleri, y* ongorli degerlerini, n dngoriilen periyot sayisin1 gostermektedir.
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3.4.1. Ortalama mutlak hata

MAE (Mean Absolute Error, Ortalama Mutlak Hata) istatistiksel hata Olglim
yontemine goére, Ongoriilen degerlerin MAE hatasi, 0ngorii periyodu sayisinca
ongoriilen ve gerceklesen degerler arasindaki farklarin mutlak degerlerinin, aritmetik
ortalamasi alinarak bulunur. Hata denklemi, Denklem 3.10° da gosterilmistir. Bu

Ol¢time gore, MAE hatas1 en kiiciik olan 6ngdrii modeli, en iyi model olarak belirlenir.

MAE = (Y Iy = yl)/n (3.10)

i=1

3.4.2. Hata kareleri ortalamasi

MSE (Mean Squared Error, Hata Kareleri Ortalamasi) yonteminde, Ongoriilen
degerlerin MSE hata degeri, 6ngorii periyodu sayisinca ongoriilen ve gerceklesen
degerler arasindaki farklarin karelerinin, aritmetik ortalamasi alinarak bulunur. Hata
denklemi, Denklem 3.11° de gosterilmistir. Bu dl¢iime gére, MSE hatasi en kiiciik olan
ongorii modeli, en iyi model olarak belirlenir. Eger ©6ng6rii modelinin MSE hata
degeri MAE hata degerinden daha kiiciik ise, bu hata degerlerinin (0,1) araliginda

oldugunu gosterir.

n

MSE = (Z " —y)?)/n (3.11)

i=1
3.4.3. Hata kareleri ortalamas1 karekokii
Bu yontemde, RMSE (Root Mean Squared Error, Hata Kareleri Ortalamas1 Karekokii)
hata degeri, 6ngdrii periyodu sayisinca ongoriilen ve gerceklesen degerler arasindaki
farklarin  karelerinin, aritmetik ortalamasmin karekokii almarak bulunur. Hata

denklemi, Denklem 3.12° de gosterilmistir. Bu dlglime gore, RMSE hatasi en kiigiik

olan 6ngodrii modeli, en iyi modeldir.
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RMSE = j(ylw ~y)?)/n

(3.12)

3.4.4. Yiizde mutlak ortalama hata

MAPE (Mean Absolute Percentage Error, Yiizde Mutlak Ortalama Hata) istatistiksel
hata 6l¢iim yonteminde, 6ngorii periyodu sayisimca farklar gercek degerlere oranlanir
ve bunlarm mutlak degerlerinin, aritmetik ortalamasi alnarak, ¢ikan sonu¢ 100 ile
carpilir bdylece ylizde hata ortalamasi bulunmus olur. Hata denklemi, Denklem 3.13’
te gosterilmistir. Bu 6l¢iime gore, MAPE hatasi en kii¢iik olan 6ngorii modeli, en iyi
model olarak belirlenir. Bu degerlendirme, 6zellikle Borsa verileri i¢in oldukga
onemlidir. Hisselerin degerleri birbirinden farklidir. Sapmanin biiyiikliigliniin 6nemi
de, sapmanin hisse degerine oranlanmasi ile bulunur. Ornegin; hisse fiyat: 50 — 100
TL olan bir hisse ongoriisiindeki 1 TL’ lik bir sapma hisse degerine gére Onemsiz
iken, hisse fiyat1 2 —5 TL olan bir hisse 6ngoriisiindeki 1 TL’ lik bir sapma ¢ok ama

cok onemlidir. Sapma yiizdesi, bu hata 6l¢iim yontemi ile elde edilmektedir.

yi* - yll

no Yo =
i=1 y

i 100
n (3.13)

MAPE =
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3.5. Calismada Kullanilacak Zaman Serisi Veri Setleri

Borsa Istanbul (BIST), sermaye piyasasinda borsalar tek ¢at altinda toplayan, serbest
piyasa kosullar1 altinda, belgelerin, kiymetlerin giivenli bir sekilde alim-satimim
saglayan, yeni pazarlar, piyasalar , platformlar kuran, gelistiren ve ydneten bir
kurulustur. Borsa Istanbul Pay Piyasasinda (PP), borsa iiyesi halka acik sirket paylari
islem gormektedir. Yatirimcilar, giiven ve seffaflik ilkeleri dogrultusunda, sirket ve
piyasa bilgilerine ulasabilmektedir. BIST’ te islem goren paylar A, B, C, D grubu
olarak cesitli kriterlere gore siniflandirilmustir. Islem goren pay sirketlerinin, grup
performansmnin dl¢lilmesi amactyla BIST 30, BIST 50 ve BIST 100 endeksleri
olusturulmustur [36].

Bu tezde, BIST 100 ve A grubu sirketlerin hisse senetleri kullanilmustir. Sirket hisse
senetlerinin, giinliilk periyotlu zaman serisi veri setleri, 6zel bir BIST veri dagitim
firmasmin veri terminalinden temin edilmistir. Burada hatali 6ngdriiyli engellemek
amactyla, boliinmiis hisse senetleri degerlerine gore diizeltilmis veriler kullanilmistir.
Uygulama i¢in Cizelge 3.2°de gosterilen, banka, sanayi ve holding sektorlerinden 5
hisse secilmis ve sirket adlart gizli tutulmustur.

Cizelge 3.2. Sirketler Tablosu

FIYAT

SIRKET SEKTOR BORSA ABCD ARALIGI
(€):30):10]
(TL)

SRKTI Banka BIST-100 A 5-10
SRKT2 Banka BIST-100 A 1-2
SRKT3 Sanayi BIST-100 A 80-130
SRKT4 Sanayi BIST-100 A 25-40
SRKT5 Holding  BIST-100 A 3-10

Uygulamadaki Sirket Adlar gizli tutulmustur .
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3.5.1. Veri setlerinin hazirlanmasi ve nitelikleri

Ozel bir borsa veri dagitim firmasmm terminalinden,“xlsx” formath Excel dosyasi
olarak elde edilen veri dosyalarmin, arff formath ¢alisma dosyalarina cevrilebilmesi
icin farkl se¢enekler bulunmaktadir. Bu ¢alismada, format uygunlugu agisindan Tarih
niteligindeki “nokta” ayraci “alt ¢izgi” ile degistirilmistir. “virgiil” olan ondalikli
sayisal nitelik degerleri ayract “nokta” isareti ile degistirilmis ve igslem hacmi (TL)
nitelik degerleri tamsayrtya yuvarlanmigtir. Temin edilen veri seti dosyasindan, bu
calismada degerlendirme siirecinde  kullanilmayan nitelikler —temizlenmistir.
Calismada kullanilan veri seti nitelikleri (6znitelik, attribute) Cizelge 3.3° te
gosterilmigtir. Yapilan degisikliklerden sonra “xIsx” formath Excel dosyasti WEKA

13

yazilimmin taniyabildigi “csv” (Comma Seperated Values, virgiil ile ayrilmig
degerler) formatl Excel dosyasina doniistiiriilmiistiir. Daha sonra “csv” formatlh Excel
dosyasi, Sekil 3.5 te gosterildigi gibi agilarak “arft” formatli dosya elde edilmistir.
“arff” formath veri dosyas1 NotPad ile agilarak, Tarih niteligi “@attribute Tarih date
dd-MM-yyyy” bicimde yeniden diizenlenmistir. Diger niteliklerde herhangi bir
degisiklik yapilmamistir. Bu g¢alismada alti adet nitelik kullanilmistir. Dolayist ile
"arff" formatlh WEKA dosyasi igerisinde Cizelge 3.3" de belirtilen nitelikler haricinde

herhangi bir nitelige yer verilmemistir.

Cizelge 3.3. Nitelikler Tablosu
NITELIK NITELIKLER KISALTMA

SAYISI Attributes
1 Tarih Tarih
) En Yuksek Fiyat EYF
3 En Diisiik Fiyat EDF
4 Kapanis Fiyatt SF
5 Agirhklh Ortalama Fiyat AOF
6 Islem Hacmi (TL) HemTL
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3.5.2. Zaman serisi veri setleri sablonu

Bu calismada, Cizelge 3.2°de gosterilen 5 sirketin her biri i¢in, 3 farkli donemli veri
setleri “arff” formath olarak hazirlanmistir. Bu donemler, kisa (1 yil), orta (3 yil) ve
uzun (5 yil) olarak ele almmistir. Boylece calismada, veri seti uzunluklarinin
algoritmalarm 6ngdrii performansma etkileri belirlenebilecektir. Tim veri setleri,

Cizelge 3.4 baz alinarak, 01 Ocak 2016 — 31 Aralik 2016 tarihli, 12 ayhk 6ngdri

periyotlar1 (giinliik bazl) i¢in, aylik kaydirmalar ile olusturulmustur.

Cizelge 3.4. Giinliik Cok Degiskenli Zaman Serisi Veri Setleri Sablonu

GUNLUK COK DEGISKENLI ZAMAN SERIiSi VERI
SETLERI BILGILERI

1 y1llik Veri Seti

3 yillik Veri Seti

5 yillik Veri Seti

poak 0249.?011-.22001166/ 20 331i.1125.220()1ﬁ5/ 234 3311..1122'.22001125/ - 331f.112i.220011()5/ 1261
Subat 0219.?022..22001166/ 21 3209.?011..22001156/ 253 321§?oli.220()1136/ 753 321‘,;.0011..22001116/ 1260
Mart 0311.?(;‘;-22001166/ B 2279.9022'.22001156/ 254 2289.?022'.22001136/ 754 2289.?022'.22001116/ 1261
e | stamet| [ | [ mmans |
May1s 0321.?055..22001166/ 21 3209;?&.22001156/ 235 3209;?(;.22001136/ 736 2299.?&22001116/ 1261
Haziran 0316?066'.22001166/ 2 2391.?055.,22001156/ 257 3311.?055.,22001136/ 755 3311.?055.,22001116/ 1261
Temmuz 0219.?077..22001166/ 18 3306?066.220()1156/ 257 2386?066.22001136/ 737 330(5?066'.22001116/ 1261
Agustos 0311.?088..22001166/ 22 3219.?077..22001156/ 253 3219.?077..22001136/ 732 2299.?077..22001116/ 1258
Eylil 031(;?099..22001166/ 18 331f?ogé.22001156/ 254 239f908é.22001136/ 753 239f?08é.22001116/ 1259
Elim 033i.1 106.22001166/ 21 330(;?099;.22001156/ 232 330(;?099;.22001136/ 752 3306.()095.22001116/ 1256
Kasim 0316.111{.22()()1166/ 22 3301..1106.22001156/ 232 3311..1106.22001136/ 753 3311..110(;.22001116/ 1256
Aralik 0316.1122..22001166/ 22 330(;.1111..22001156/ 253 239(;.1111..22001136/ 756 330(;.1111..22001116/ 1259
Her bir sirket i¢gin 36 adet, giinliik ¢ok degiskenli zaman serisi veri setleri hazirlanmigtir .
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3.5.3. Zaman serisi veri 0n igleme

Burada, isleme alinmayacak olan atil nitelikler, veri dosyalarmndan filitreleme islemi
ile kaldirilabilmektedir. Bu filtreleme islemi veri dosyalarinda format doniistimii
yapilirken gerceklestirilmektedir. Ayrica calisilacak olan veri setlerindeki giiriiltii ve
kayip veriler bu asamada temizlenmektedir. Bu ¢alismada borsa zaman serisi veri
setlerinde, kayip ve giiriiltii verileri bulunmadigi i¢in bu islemin yapilmasina gerek

kalmamustir.

3.6. Uygulama Ortam1 Donanim Ozellikleri

Uygulama ortami donanim ozellikleri ve kullanilan isletim sistemi Cizelge 3.5 te

verilmistir.

Cizelge 3.5. Uygulama Ortanm Donanim Ozellikleri

Isletim Sistemi Windows 10

Islemci Pentium(R) Dual-Core CPU T4300 @ 2.10GHz
Kurulu RAM 4.00 GB

Sistem Tipi 64 bit isletim sistemi, x64 tabanl iglemci
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4. GERCEKLESTIRILEN UYGULAMA VE DEGERLENDIRME

Bu tezde, Java yazilmi ve WEKA Kkiitiiphaneleri kullanilarak 6ngorii uygulamasi
gelistirilmis ve uygulama veritaban1 MySQL ile olusturulmustur. Ongérii uygulamasi,
WEKA regresyon ¢iktist veren smiflandirma algoritmalarmi  kullanmaktadir.
Veritabaninda tanimlanmis olan ¢ok degiskenli zaman serisi veri setlerinde, giinliik
periyotlarda ayhk Ongoriiler yapilmasmi ve algoritmalarm islem siirelerinin
belirlenmesini  saglamaktadir. Elde edilen sonuglar MS Excel dosyalarmna

kaydedilerek, performans ve verimlilik analizleri yapilmaktadir.

4.1. Ongérii Uygulamas1 Arayiizii

Calisma sonuglarmin elde edilmesi amaciyla bir uygulama gerceklestirilmistir.

Uygulama arayiizii Sekil 4.1° de gosterilmistir.

& Ungontipaiem

ZAMAN SERISI ONGORU MODELLERI UYGULAMASI

msst ONGORU FOMxsiY ONU ONGORU AY Cncins Giv
ST . P . 2016 . M
ILEM YAPLACAK DOSYA A veRi 3271 - OnoORU mooeL)
cama { TIMELE
DRIV e Lagacale tamesdasmiy i ISLEM SomEsl. 7050 =

e L e

T ICAT

Sekil 4.1. Ongdrii Uygulamasi Arayiizii
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“Hisse” alaninda Cizelge 3.2' de belirtilen sirket secilmektedir. Sirket se¢iminin
ardindan “Ongorii fonksiyonu™ alaninda Cizelge 3.1' de gosterilen éngorii fonksiyonu
algoritmasi secilmektedir. Segilen algoritmalarn Ongdriisii yapilacak hangi ay1
kapsayacag1 "Ongorii ay" kisminda belirtilmektedir. Yani eldeki veri setleri ile sonraki
ayin tahminlenmesi yapilmaktadir. Bu asamadan sonra her bir sirketin ge¢mis 1 yillik,
3 yillik ve 5 yillik veri setleri se¢imi yapilmaktadir. Veri seti se¢iminde Cizelge 3.4' te
belirtilen kriterler g6z oniine alinmaktadir. Cizelgede veri setlerinin zaman dilimlerine
parcalanmasimnin temel sebebi, ongorlii modelinin performansini veri seti biiyiikliigiine
bagh olarak Slgmektir. “Calist” butonu ile secimlere gore ongdrii algoritmasinin,
model 6ngdrii sonuglart gosterilmektedir. “Veri seti — Ongdrii modeli” kisminda,
isleme alman veri seti ve olusturulan 6ngorii modeli listelenmektedir. Uygulamanm
calisma bilgisi “Durum” kisminda gdsterilmekte ve “Islem siiresi” alaninda algoritma

calisma siiresi “saniye” olarak verilmektedir.

4.1.1. Model olusturma

Model olusturmada Cizelge 3.3' te verilen veri seti nitelikleri kullanilmaktadir. Model,
“Tarih” niteligi tizerine kurulmus ve En Yiiksek Fiyat (EYF) tahminlenmistir. Sirketin
cok degiskenli zaman serisi veri seti iizerinde, “Tarih” bagimsiz degisken olarak
almmis ve zaman damgasinda gerceklesen “EnYuksekFiyat”, “EnDusukFiyat”,
“KapanisFiyat”, “AoFiyat”’, “HacimTL” nitelikleri zamana baglh olarak

degerlendirilmistir.

Model, 10 giinliik gecikme, haftanin gilinleri ve yilin aylar1 degerleri ile kurulmustur.
Bunun nedeni sirket hisse degerinin giinliik en yiiksek fiyati, bir dnceki giiniin en
diisiik fiyatina, kapanis fiyatina, islem hacmine, haftanin giinlerine ve yilin aylarma
bagh olarak degismesidir. Boyle gercege daha uygun bir model olusturulmustur.
Modelin olusturulmasinda aym giinleri, yilin ¢eyrek periyotlart ve farkli gecikmeler

de denenmis fakat bu modelleme ile gergek degerlerden uzaklasildigi goriilmistiir.
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Dolayist ile bu caligmada en uygun modelleme olarak, 10 giinliik gecikme modeli
secilmis ve algoritma Ongdrii performanslart bu model {izerinde kiyaslanmistir.
WEKA algoritmalari, egitim veri setinden bilinen hedef degerler i¢in 6ngorii yapmada
giiven smirlarmi kullanmaktadir. Giliven aralign % 95 olarak tanimlanmugtir. % 95
giiven seviyesi, ger¢ek hedef degerlerin % 95’ inin aralik i¢inde oldugunu anlamini

tasimaktadir.

Ongérii modellemesi igin veri setinin tamanm, egitim verisi olarak kullanilmustir.
Model olusturmada test verisi kullanilmamistir. Buna deneme yontemi ile karar
verilmistir. Zaman serilerinde, model olusturuyorken test verisi kullanildiginda
sapmanin arttig1 yapilan denemeler sonucunda goriilmiistiir. Ongériilecek aymn gergek
degerleri, modellemede isleme alinmayarak, 6ngorii performansi degerlendirmesinde
kullanilmistir. Egitim verileri olarak, 6ngorii ay1 dncesi 1 yillik, 3 yillik ve 5 yillik veri
setleri herbiri ayr1 olarak ele alinmis ve algoritma ©Ongorii modeli bu veriler ile
egitilmistir. Bu egitme iglemi sirasinda algoritmalardan kaynakli negatif fiyat degerleri
olusabilmektedir. Algoritmalarin negatif isaretli EYF Ongorii degerleri bu nedenle

sifirlanmaktadir.

4.1.2. Ongérii algoritmalarinin yapilandirma ayarlar

Ongorii uygulamasmda WEKA algoritmalarinin varsayilan ayarlar1 tercih edilmistir.

Sadece Cizelge 4.1' de belirtilen algortimalarm varsaym ayarlar degistirilmistir.

Cizelge 4.1 Ongérii Algoritmalar1 Yapilandirma Ayarlart
O grenme Algoritmas1 Adh LWL
Algoritma Smiflandiricist Lineer Regresyon
Agirliklandirilmis Kernel Gauss Agirliklandirlmig Kernel
O grenme Algoritmas1 Ach Bagging
Algoritma Smiflandiricist Lineer Regresyon
Iterasyon Sayisi 15
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4.2. Zaman Serisi Ongorii Algoritmalarmin Reformans Analizleri

Bu tezde zaman serisi 6ngorii algoritmalari, 6ngorii ve islem performanslart agisindan
degerlendirilmistir. Her bir sirket i¢in ayr1 ayri olarak ele alman, 1 yillik, 3 yillik ve 5
yillik veri setleri iizerinde algoritmalar ¢alistirilmistir. Calistirllan algoritmalar 4 hata
Olglim yOntemine gore en iyiden, en kotiiye dogru siralanmis ve Olgiim degerleri
tablolarda gosterilmistir. Burada ayrica EYF’ ye gore, en iyi Ongoriiyli yapan 6
algoritmanin, ¢alisilan her bir sirket i¢in 12 ayhk 6ngdrii grafigi glinliik 6ngorii bazh

olarak elde edilmistir.

4.2.1. Ongérii performans: ve grafikleri

Zaman serisi 0ngorii algoritmalarinin performansi, 5 sirketin 3 farkli donemli (1 yillik
— 3 yillik — 5 yillik) veri setleri {izerinde gerceklenmistir. BOylece zaman serisi veri
setindeki Ornek sayisinin, ongorli algoritmalarin Ongdrii performansindaki etkisinin

bulunmasi amag¢lanmistir.

Her bir sirketin, 3 farkli donemli veri setleri toplu olarak, 9 6ngorii algoritmasi igin
ongorii performanslart kiyaslanmistir. Bu kiyaslamada 2016 yilinin tahminlenen 12
ay1 (giinlik bazda — aylik tahmin) icin 3 farkli performans Ol¢timii kullanilmustir.
Bunlar; ilk olarak, 1 yillik 6ngérii performans: (251 giinliik 6ngdrii) aylik olarak
ongoriilen tiim yil iizerinden degerlendirilmistir. Burada tiim yil boyunca en iyi
ongorilyii yapan algoritmalarin belirlenmesi amaclanmustir. ikinci olarak 6ngériilen
her aym, ilk 10 giinliik 6ngorii performansi ortalamalar1 alinmistir. Bazi algoritmalar
1-10 giin arasini iyi tahminleyebilirken, 10 glinden daha fazla 6ngdriide performanslari
diisebilmektedir. Ugiincii olarak, 6ngoriilen her ayn, ilk 5 giinliik 5ngérii performansi
ortalamalar1 alimmustir. Burada yine ilk 5 giin tahminlemede 6ngérti algoritmalarmin,
Ongorii performans siralamasinda bir degisiklik olup olmadiginin arastirilmasi

amaglanmustir.
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Ongorii performansi degerlendirmede, hata 6lgiimii icin Boliim 3.4’ te bahsedilen
MAPE, MSE, RMSE ve MAE istatistiksel yontemleri kullanilmistir. Her bir sirket i¢in
Ongoriilen 27 veri seti hata oram1 degerleri, yukarida verilen siralamada tim hata
yontemleri i¢in siralt ve toplu olarak, degerler kiiciikten biiyiige dogru swralanmugtir.
Ilk olarak MAPE hata yiizdeleri kiiciik olanlara ikinci olarak MSE hata kareleri
ortalamasi kii¢lik olanlara dncelik verilmistir. Boylece [0-1] araligindaki hata oran1 ve
gercek degere daha yakin tahminler belirlenebilmektedir. Yine [0-1] araligindaki hata
performansindan RMSE hata karelerinin karekokii ve son olarak MAE hata farklar
ortalamasi kiiclik olan Ol¢iimler siralanmistir. Bu herbir sirket i¢in uygulanmis ve 3
farkli donemli veri setleri tizerindeki, 6ngorii algoritmalarmim performanslari en iyiden

en kotiiye dogru siralanmugtir.

4.2.1.1. SIRKET1 6ngérii performansi ve grafikleri

Sirketl igin, yillik 6ngorii performansi Cizelge 4.2 de, on giinliik 6ngorii performansi
Cizelge 4.3’ te ve bes giinliik 6ngorii performansi Cizelge 4.4’ te gosterilmistir. Bu 3
cizelgede de ilk 7 algoritma ad1 ve veri setinin ayni oldugu, sadece dngorii performans
siralamalarinin degistigi goriilmektedir. Algoritmalarn Sirketl icin, 5 yillik veri setleri
tizerinde daha 1yi sonug verdigi, 3 yillik veri setinde yalnizca 1 algoritmanin iyi sonug
verdigi ve 1 yulik veri seti degerlendirmelerinin 6ngdrii performanslarmin diisiik
oldugu gozlemlenmistir. Bu algoritmalarin yillik 6ngérii performansma gore MAPE
degerlerinin % 5.5° tan kiiciikk, on giinliik 6ngdrii performansina goére MAPE
degerlerinin % 8.5° ten kiiciik, bes giinliikk 6ngorii performansma gére MAPE
degerlerinin % 2.5° tan kiicik oldugu goriilmektedir. Sirketl i¢in “Multilayer
perceptron” ve “Gaussian processes’ algoritmalarmin hata oranlarmin ¢ok yiiksek

oldugu goriilmektedir.
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Cizelge 4.2. SIRKET1 Yillik Ongdrii Performanst (251 giinliik éngorii)

WEKA Ongérii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1  M5Rules-3Y 0.0434 0.2424 0.4924 0.3354
2 M5Rules-5Y 0.0437 0.1996 0.4468 0.3428
3 Bagging-5Y 0.0454 0.2203 0.4694 0.3579
4 LWL-5Y 0.0486 0.2379 0.4878 0.3828
5 LinearRegression-5Y 0.0489 0.2486 0.4986 0.3861
6 LeastMedSq-5Y 0.0528 0.2560 0.5060 0.4140
7 SMOreg-5Y 0.0535 0.2774 0.5267 0.4187
8  MSRules-1Y 0.0575 0.3108 0.5575 0.4502
9  HoltWinters-1Y 0.0695 0.5961 0.7721 0.5364
10 HoltWinters-3Y 0.0695 0.6004 0.7748 0.5369
11 HoltWinters-5Y 0.0695 0.6004 0.7748 0.5369
12 LWL-3Y 0.0830 0.7476 0.8647 0.6343
13 SMOreg-3Y 0.0830 0.6580 0.8112 0.6408
14 LeastMedSq-3Y 0.0898 0.7212 0.8493 0.6930
15 Bagging-3Y 0.0947 1.0244 1.0121 0.7253
16  GaussianProcesses-1Y 0.0958 0.8697 0.9326 0.7486
17 LinearRegression-3Y 0.0976 1.1128 1.0549 0.7445
18 LWL-1Y 0.1125 1.3035 1.1417 0.8728
19 Bagging-1Y 0.1365 1.8939 1.3762 1.0550
20 LinearRegression-1Y 0.1825 3.3511 1.8306 1.4165
21  MultilayerPerceptron-3Y 0.1986 9.3540 3.0584 1.5610
22 LeastMedSg-1Y 0.2097 5.8617 2.4211 1.6429
23 MultilayerPerceptron-1Y 0.2477 36.6844 6.0568 1.9916
24 SMOreg-1Y 0.2735 6.7642 2.6008 2.1180
25 GaussianProcesses-3Y 0.3400 9.3673 3.0606 2.6282
26  GaussianProcesses-5Y 0.5061 20.1186 4.4854 3.9148

27  MultilayerPerceptron-5Y 1.3914 1416.2821 37.6335 10.7319
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Cizelge 4.3. SIRKET1 10 Giinliik Ongérii Performansi

WEKA Ongérii
Sira (Forecast)
No  Algoritma Ad1 - Veri
Seti
1  MS5Rules-5Y 0.0727 0.1438 0.3792 0.2716
2 M5Rules-3Y 0.0731 0.1428 0.3779 0.2563
3 Bagging-5Y 0.0752 0.1652 0.4065 0.2931
4 LinearRegression-5Y 0.0784 0.1678 0.4096 0.3004
5 SMOreg-5Y 0.0794 0.1819 0.4265 0.3223
6 LWL-5Y 0.0801 0.1608 0.4010 0.2977
7 LeastMedSq-5Y 0.0816 0.1599 0.3999 0.2972
8  HoltWinters-3Y 0.0866 0.2900 0.5385 0.3651
9  HoltWinters-5Y 0.0866 0.2900 0.5385 0.3651
10 HoltWinters-1Y 0.0870 0.2876 0.5363 0.3642
11  MS5Rules-1Y 0.0923 0.1970 0.4438 0.3432
12 SMOreg-3Y 0.1126 0.2934 0.5416 0.4057
13 LWL-3Y 0.1362 0.3286 0.5733 0.4243
14 LeastMedSq-3Y 0.1418 0.3027 0.5502 0.4369
15 LinearRegression-3Y 0.1507 0.4073 0.6382 0.4703
16 Bagging-3Y 0.1570 0.3975 0.6305 0.4623
17 LeastMedSq-1Y 0.1647 1.1645 1.0791 0.7729
18  GaussianProcesses-1Y 0.1860 0.7228 0.8502 0.6798
19 MultilayerPerceptron-1Y 0.1957 1.7187 1.3110 0.9289
20 LWL-1Y 0.1983 0.8285 0.9102 0.6651
21 MultilayerPerceptron-3Y 0.2096 0.5842 0.7643 0.5814
22  Bagging-1Y 0.2260 1.1770 1.0849 0.7852
23 LinearRegression-1Y 0.2659 1.5916 1.2616 0.9356
24 SMOreg-1Y 0.4060 2.9326 1.7125 1.3979
25  GaussianProcesses-3Y 0.4595 3.5049 1.8721 1.5514
26  GaussianProcesses-5Y 0.6467 6.9731 2.6407 2.2512

27  MultilayerPerceptron-5Y 0.6797 452.8441 21.2801 3.8036
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Cizelge 4.4. SIRKET1 5 Giinliik Ongbrii Performansi

WEKA Ongérii
Sira (Forecast)
No Algoritma Ad1 - Veri
Seti

1 MS5Rules-3Y 0.0208 0.0641 0.2531 0.1621
2 M5Rules-5Y 0.0234 0.0718 0.2680 0.1819
3 LeastMedSq-5Y 0.0243 0.0717 0.2678 0.1891
4 LWL-5Y 0.0244 0.0731 0.2704 0.1907
5 SMOreg-5Y 0.0248 0.0831 0.2883 0.1944

6 LinearRegression-5Y 0.0249 0.0768 0.2772 0.1947

7 Bagging-5Y 0.0251 0.0779 0.2791 0.1958
8  HoltWinters-1Y 0.0290 0.1163 0.3410 0.2231
9  MSRules-1Y 0.0291 0.0929 0.3048 0.2275
10 HoltWinters-5Y 0.0291 0.1174 0.3426 0.2241
11 HoltWinters-3Y 0.0291 0.1174 0.3426 0.2241
12 SMOreg-3Y 0.0296 0.1151 0.3392 0.2310
13  LeastMedSq-3Y 0.0325 0.1187 0.3446 0.2524
14 LWL-3Y 0.0331 0.1387 0.3724 0.2568
15 Bagging-3Y 0.0355 0.1609 0.4012 0.2754
16  LinearRegression-3Y 0.0361 0.1605 0.4007 0.2799

17 MultilayerPerceptron-3Y 0.0533 0.3214 0.5669 0.4183

18 LeastMedSq-1Y 0.0585 0.4662 0.6828 0.4583
19  GaussianProcesses-1Y 0.0613 0.4033 0.6351 0.4771
20 LWL-1Y 0.0627 0.4923 0.7017 0.4907
21 Bagging-1Y 0.0643 0.5059 0.7112 0.5001
22 LinearRegression-1Y 0.0678 0.6089 0.7803 0.5277

23 MultilayerPerceptron-5Y 0.0777 0.8645 0.9298 0.6020
24 MultilayerPerceptron-1Y 0.0839 09111 0.9545 0.6598

25  SMOreg-1Y 0.1047 1.0454 1.0224 0.8084
26  GaussianProcesses-3Y 0.1425 1.9381 1.3922 1.1023
27  GaussianProcesses-5Y 0.1923 3.3583 1.8326 1.4871

Yukarida 6l¢iimleri yapilan ilk 7 6ngorii algoritmast ve veri setinin, giinliik bazli 2016
yilmm 12 ayhk EYF 6ngorii degerleri ve kiyaslama agisindan gercek EYF degeri
grafikleri aylik bazda asagida verilmistir.
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4.2.1.2. SIRKET2 6ngérii performansi ve grafikleri

Sirket2 igin, yillik 6ngorii performansi Cizelge 4.5 te, on giinliikk 6ngdrii performansi
Cizelge 4.6’ da ve bes giinliik 6ngorii performansi Cizelge 4.7’ de gosterilmistir. Bu
cizelgelerden 1 yillik ve 10 giinliik degerlendirmede ilk 7 algoritma ad1 ve veri setinin
ayni oldugu, sadece Ongorii performans siralamalarmin degistigi goriilmektedir. 5
giinliik 6ngorii performans degerlendirmesinde, ilk 6 algoritma adi ve veri seti diger
degerlendirmeler ile aymidir. Sadece 3 yilik veri seti ve algoritma adi farkhdir.
Algoritmalarin Sirket2 i¢in, 5 yillik vert setleri lizerinde daha 1iyi sonug verdigi, 3 yillik
veri setinde yalnizca 2 algoritmanin iyi sonu¢ verdigi ve 1 yilhk veri seti
degerlendirmelerinin 6ngorii performanslarinin diisiik oldugu gézlemlenmistir. Bu en
iyl algoritmalarin yillik 6ngorii performansina gére MAPE degerlerinin = % 5.6° dan
kiigiik, on giinliik 6ngorii performansina géore MAPE degerlerinin % 7.9° dan kiigiik,
bes giinliik 6ngorii performansma géore MAPE degerlerinin % 2.3’ ten kiigiik oldugu
goriilmektedir. Sirket2 icin “Multilayer perceptron” ve “Gaussian processes”

algoritmalarmin hata oranlarmin ¢ok yiiksek oldugu goriilmektedir.
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Cizelge 4.5. SIRKET?2 Yillik Ongbrii Performanst (251 giinliik 6ngorii)

WEKA Ongérii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1  M5Rules-5Y 0.0423 0.0049 0.0703 0.0568
2 SMOreg-5Y 0.0458 0.0061 0.0778 0.0613
3 LeastMedSq-5Y 0.0468 0.0068 0.0822 0.0635
4 LWL-5Y 0.0472 0.0062 0.0784 0.0635
5 LinearRegression-5Y 0.0486 0.0065 0.0809 0.0650
6 Bagging-5Y 0.0489 0.0067 0.0822 0.0653
7 MS5Rules-3Y 0.0553 0.0089 0.0943 0.0742
8  MS5Rules-1Y 0.0555 0.0088 0.0940 0.0744
9  SMOreg-3Y 0.0579 0.0100 0.1001 0.0783
10 LWL-3Y 0.0599 0.0109 0.1045 0.0820
11 Bagging-3Y 0.0618 0.0107 0.1034 0.0844
12 LinearRegression-3Y 0.0678 0.0197 0.1402 0.0929
13 LeastMedSq-3Y 0.0735 0.0196 0.1400 0.1010
14  Bagging-1Y 0.0893 0.0303 0.1742 0.1230
15 HoltWinters-1Y 0.0897 0.0266 0.1631 0.1218
16  HoltWinters-5Y 0.0901 0.0268 0.1636 0.1222
17  HoltWinters-3Y 0.0901 0.0268 0.1636 0.1222
18  GaussianProcesses-1Y 0.0985 0.0289 0.1699 0.1366
19 LWL-1Y 0.1309 0.0626 0.2502 0.1792
20 LinearRegression-1Y 0.1327 0.0758 0.2753 0.1823
21  SMOreg-1Y 0.1483 0.0804 0.2835 0.2005
22 LeastMedSg-1Y 0.1712 0.1356 0.3683 0.2333
23 MultilayerPerceptron-1Y 0.2127 0.2690 0.5187 0.2995
24  MultilayerPerceptron-5Y 0.2984 0.4468 0.6684 0.4112
25  GaussianProcesses-3Y 0.3021 0.2153 0.4640 0.4058
26  GaussianProcesses-5Y 0.6006 0.8246 0.9081 0.8117
27  MultilayerPerceptron-3Y 0.6387 9.9082 3.1477 0.8594
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Cizelge 4.6. SIRKET?2 10 Giinliik Ongérii Performansi

WEKA Ongorii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 M>5Rules-5Y 0.0570 0.0034 0.0582 0.0432
2 LWL-5Y 0.0625 0.0037 0.0605 0.0464
3  SMOreg-5Y 0.0645 0.0038 0.0617 0.0465
4 LinearRegression-5Y 0.0666 0.0039 0.0628 0.0480
5 Bagging-5Y 0.0682 0.0043 0.0655 0.0503
6 LeastMedSq-5Y 0.0698 0.0042 0.0649 0.0489
7 MS5Rules-3Y 0.0788 0.0049 0.0702 0.0542
8  SMOreg-3Y 0.0892 0.0048 0.0694 0.0523
9  Bagging-3Y 0.0900 0.0048 0.0696 0.0542
10 M5Rules-1Y 0.0914 0.0067 0.0820 0.0618
11 LWL-3Y 0.0930 0.0050 0.0710 0.0538
12 LinearRegression-3Y 0.0997 0.0053 0.0730 0.0567
13 HoltWinters-1Y 0.1115 0.0115 0.1073 0.0822
14 HoltWinters-3Y 0.1117 0.0116 0.1077 0.0825
15  HoltWinters-5Y 0.1117 0.0116 0.1077 0.0825
16 LeastMedSq-3Y 0.1134 0.0062 0.0789 0.0608
17  SMOreg-1Y 0.1300 0.0313 0.1769 0.1292
18  Bagging-1Y 0.1360 0.0144 0.1199 0.0838
19 LeastMedSq-1Y 0.1453 0.0412 0.2030 0.1402
20 LinearRegression-1Y 0.1499 0.0374 0.1935 0.1316
21 LWL-1Y 0.1592 0.0268 0.1636 0.1187
22 GaussianProcesses-1Y 0.1819 0.0234 0.1530 0.1219
23 MultilayerPerceptron-3Y 0.2193 0.0486 0.2205 0.1256
24 MultilayerPerceptron-1Y 0.2547 0.0414 0.2034 0.1419
25  GaussianProcesses-3Y 0.4109 0.0898 0.2996 0.2565
26  MultilayerPerceptron-5Y 0.5318 0.2950 0.5432 0.2844
27  GaussianProcesses-5Y 0.7599 0.3307 0.5750 0.4997
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Cizelge 4.7. SIRKET2 5 Giinliik Ongérii Performansi

WEKA Ongérii

Sira (Forecast)
No Algoritma Ad1 - Veri
Seti
1 MS5Rules-5Y 0.0223 0.0021 0.0456 0.0306
2  SMOreg-5Y 0.0240 0.0022 0.0474 0.0328
3 LWL-5Y 0.0245 0.0022 0.0469 0.0334

4 LinearRegression-5Y 0.0245 0.0022 0.0466 0.0333

5 Bagging-5Y 0.0256 0.0024 0.0486 0.0349
6 SMOreg-3Y 0.0263 0.0027 0.0518 0.0360
7 LeastMedSq-5Y 0.0267 0.0026 0.0507 0.0366
8  Bagging-3Y 0.0273 0.0026 0.0511 0.0375
9 LWL3Y 0.0274 0.0027 0.0521 0.0377
10 LinearRegression-3Y 0.0276 0.0027 0.0516 0.0378
11 MS5Rules-3Y 0.0281 0.0029 0.0535 0.0385
12 LeastMedSq-3Y 0.0291 0.0030 0.0548 0.0400
13 MS5Rules-1Y 0.0326 0.0037 0.0608 0.0448
14 Bagging-1Y 0.0453 0.0072 0.0849 0.0619
15  HoltWinters-1Y 0.0458 0.0059 0.0766 0.0622
16 HoltWinters-5Y 0.0461 0.0059 0.0769 0.0625
17 HoltWinters-3Y 0.0461 0.0059 0.0769 0.0625

18  MultilayerPerceptron-3Y 0.0498 0.0089 0.0943 0.0685

19  LeastMedSg-1Y 0.0529 0.0095 0.0973 0.0724
20 LWL-1Y 0.0550 0.0104 0.1018 0.0757
21  SMOreg-1Y 0.0608 0.0114 0.1070 0.0821
22 LinearRegression-1Y 0.0618 0.0133 0.1153 0.0851
23 GaussianProcesses-1Y 0.0662 0.0129 0.1135 0.0910

24  MultilayerPerceptron-1Y 0.0700 0.0157 0.1254 0.0948
25  MultilayerPerceptron-5Y 0.1294 0.1651 0.4064 0.1776
26  GaussianProcesses-3Y 0.1339 0.0500 0.2236 0.1806
27  GaussianProcesses-5Y 0.2455 0.1624 0.4030 0.3315

Sirket2 i¢in yukarida dl¢iimleri yapilan ilk 7 6ngorii algoritmasi ve veri setinin, giinliik
bazli1 2016 yilmin 12 aylhk EYF 0ngorii degerleri ve kiyaslama agisindan gercek EYF
degeri grafikleri aylik bazda asagida verilmistir.
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4.2.1.3. SIRKET3 6ngorii performansi ve grafikleri

Sirket3 i¢in, yillik dngorii performansi Cizelge 4.8 de, on gilinliik 6ngorii performansi
Cizelge 4.9’ da ve bes glinliik 6ngorii performansi Cizelge 4.10° da gosterilmistir. Bu
ti¢ cizelgede, 5 yillik veri setinde calistirilan 4 algoritmanimn ayni, siralamalarmin farkl
oldugu goriilmiistiir. Sirket3 icin 5 giinliik 6ngorii performans degerlendirmesinde, 3
yillik veri setinde calistirllan 4 algoritmanin iyi oldugu goriilmektedir. Algoritmalarin
Sirket3 i¢in, 5 yillik veri setleri iizerinde daha iyi sonug¢ verdigi, 3 yillik veri setinde
yalnizca 3 algoritmanin iyi sonu¢ verdigi ve 1 yillik veri setinde sadece bir
algoritmanin 1iyi oldugu, diger algoritmalarmin 6ngorii performanslarinin  diisiik
oldugu gozlemlenmistir. Bu en iyi algoritmalarm yillik 6ngorii performansina gore
MAPE degerlerinin = % 5’ ten kiiciik, on glinliik dngorii performansma goére MAPE
degerlerinin % 7.5’ tan kiiciik, bes giinlik 6ngoérii performansma gére MAPE
degerlerinin % 3’ ten kiicik oldugu gorilmektedir. Sirket3 icin “Multilayer
perceptron” ve “Gaussian processes” algoritmalarinin hata oranlarmm ¢ok yiiksek

oldugu goriilmektedir.
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Cizelge 4.8. SIRKET3 Yillik Ongorii Performans (251 giinliik 6ngorii)

WEKA Ongérii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 Bagging-5Y 0.0413 27.5286 5.2468 4.3627
2 LinearRegression-5Y 0.0415 28.6239 5.3501 4.3813
3 Bagging-3Y 0.0416 30.7451 5.54438 4.3955
4 SMOreg-5Y 0.0442 36.4690 6.0390 4.6462
5 MS5Rules-5Y 0.0443 44.4247 6.6652 4.7288
6 LWL-5Y 0.0466 55.0982 7.4228 4.9775
7 LeastMedSq-5Y 0.0478 38.8251 6.2310 5.0318
8  SMOreg-3Y 0.0478 39.6156 6.2941 5.0201
9  LinearRegression-3Y 0.0513 43.9180 6.6271 5.3711
10 LeastMedSq-3Y 0.0532 48.0585 6.9324 5.5561
11 MS5Rules-1Y 0.0563 73.4960 8.5730 6.1752
12 HoltWinters-1Y 0.0569 57.8711 7.6073 6.0139
13 HoltWinters-3Y 0.0571 58.0338 7.6180 6.0318
14 HoltWinters-5Y 0.0571 58.0344 7.6180 6.0319
15  GaussianProcesses-1Y 0.0915 125.8932 11.2202 9.6826
16 Bagging-1Y 0.1054 205.2671 14.3271 11.0581
17 SMOreg-1Y 0.1140 230.4996 15.1822 11.7473
18 LinearRegression-1Y 0.1193 348.0834 18.6570 12.4087
19 LWL-1Y 0.1211 309.1013 17.5813 12.6184

20  MultilayerPerceptron-5Y 0.1252 485.3752 22.0312 12.9257
21 LeastMedSq-1Y 0.1571 789.6066 28.0999 17.2457
22 LWL-3Y 0.1926  26921.3351 164.0772 20.8288

23 MultilayerPerceptron-3Y 0.2083 3319.2630 57.6130 22.4129

24 GaussianProcesses-3Y 0.2707 1022.2605 31.9728 28.1951
25 MS5Rules-3Y 0.3173  23500.8457 153.2999 30.0201
26  GaussianProcesses-5Y 0.3968 2105.3031 45.8836 41.1940

27  MultilayerPerceptron-1Y 0.4526  17122.3652 130.8525 50.8929
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Cizelge 4.9. SIRKET3 10 Giinliik Ongorii Performansi

WEKA Ongérii
Sira (Forecast)

No Algoritma Adi - Veri
Seti

1 M5Rules-5Y 0.0626 28.6836 5.3557 3.9424
2 SMOreg-5Y 0.0695 20.7200 4.5519 3.4032
3 M5Rules-1Y 0.0695 41.8214 6.4669 49182
4 LWL-5Y 0.0700 16.6198 4.0767 3.3668
5 Bagging-3Y 0.0717 19.2814 43911 3.4491
6 Bagging-5Y 0.0725 18.6632 4.3201 3.6565
7 LinearRegression-5Y 0.0737 18.3642 4.2853 3.5945
8  SMOreg-3Y 0.0741 22.5324 4.7468 3.6294
9  LinearRegression-3Y 0.0793 21.2319 4.6078 3.7411
10 LeastMedSq-3Y 0.0795 29.2697 5.4101 4.1202
11 HoltWinters-3Y 0.0804 30.2437 5.4994 4.1670
12 HoltWinters-5Y 0.0804 30.2440 5.4995 4.1671
13 HoltWinters-1Y 0.0805 30.4277 5.5161 4.1676
14 LeastMedSq-5Y 0.0848 23.6937 4.8676 4.0061
15 LWL-1Y 0.1323 164.6205 12.8305 8.7352
16 LinearRegression-1Y 0.1359 209.1420 14.4617 9.6179
17  GaussianProcesses-1Y 0.1561 107.2907 10.3581 8.9623
18 Bagging-1Y 0.1597 117.9030 10.8583 8.5221
19 LeastMedSq-1Y 0.1643 205.1104 14.3217 9.6177
20 SMOreg-1Y 0.1927 147.8443 12.1591 9.2889

21  MultilayerPerceptron-5Y 0.2067 151.8350 12.3221 8.5359
22 MultilayerPerceptron-3Y 0.3187 106.9241 10.3404 8.5215
23 GaussianProcesses-3Y 0.3765 595.4073 24.4010 20.7711
24 LWL-3Y 0.3876 23.4548 4.8430 3.6824
25  MultilayerPerceptron-1Y 0.5062  13557.1332  116.4351 38.8569
26 GaussianProcesses-5Y 0.5627 1166.8763 34.1596 29.3905

27 M5Rules-3Y 0.6568 66.4516 8.1518 5.4504
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Cizelge 4.10. SIRKET3 5 Giinliik Ongorii Performansi

WEKA Ongérii

S1ra (Forecast)
No  Algoritma Adi - Veri
Seti

1 SMOreg-5Y 0.0239 10.9878 3.3148 2.4504
2 SMOreg-3Y 0.0244 11.8903 3.4482 2.5202
3  MS5Rules-5Y 0.0258 12.6589 3.5579 2.6919
4 Bagging-3Y 0.0258 12.5598 3.5440 2.7104
5 LWL-5Y 0.0271 11.5485 3.3983 2.7847
6 LWL-3Y 0.0278 14.4187 3.7972 2.9095

7 LinearRegression-3Y 0.0283 14.5453 3.8138 2.9643

8  LeastMedSq-3Y 0.0294 17.5920 4.1943 3.0565
9  Bagging-5Y 0.0296 14.2024 3.7686 3.0746
10  HoltWinters-1Y 0.0299 17.2929 4.1585 3.0952
11  HoltWinters-3Y 0.0303 17.3824 4.1692 3.1319
12 HoltWinters-5Y 0.0303 17.3828 4.1693 3.1319
13 LinearRegression-5Y 0.0304 14.0999 3.7550 3.1293
14 LeastMedSq-5Y 0.0316 17.6320 4.1990 3.2962
15  MS5Rules-3Y 0.0328 24.2011 4.9195 3.4541
16 MS5Rules-1Y 0.0329 19.3521 4.3991 3.4421
17 LeastMedSq-1Y 0.0483 43.6204 6.6046 4.8372

18  MultilayerPerceptron-5Y 0.0572 57.8748 7.6076 5.9853

19 Bagging-1Y 0.0592 66.5961 8.1606 6.0583
20 LWL-1Y 0.0594  101.4161 10.0706 6.1204
21  SMOreg-1Y 0.0627 72.0737 8.4896 6.5030

22 MultilayerPerceptron-3Y 0.0655 65.4949 8.0929 6.8001

23  GaussianProcesses-1Y 0.0697 71.2304 8.4398 7.1641
24  LinearRegression-1Y 0.0735 136.9540 11.7027 7.5790
25  GaussianProcesses-3Y 0.1618  402.6543  20.0662 16.5495
26  GaussianProcesses-5Y 0.2103 681.2337  26.1005 = 21.5224

27  MultilayerPerceptron-1Y 0.2562 8012.7847 89.5142 26.0633

Sirket3 i¢in yillik performans Sl¢limlerine gore ilk 7 6ngdrii algoritmasi ve veri setinin,
gilinliik bazli 2016 yilinn 12 aylhk EYF Ongorii degerleri ve kiyaslama agisindan
gercek EYF degeri grafikleri aylik bazda agagida verilmistir.

64



-

Ongorii Grafigi

Sekil 4.29. SIRKET3 Nisan-2016

65

HIVL HRIV1
bgpepusT LA AL A NN OO AR o BN
IRTIAG —e— ,\tas.éoaxongéaéﬁop. aﬁaaeawxo(aagﬁaf%a\0/6006055&80&60 \onraa\c\ca/ m. bspeppsT ) ) NN ‘. 3 RLR .0).
%aao&oeocoﬁ%%nﬁp&@%o@%g oa@%%o&% XTI IAS —e— » &
W1 VAN AN AT gy oY oY oy oY gt gt av gv g oY ot oY oY o oY o mu waee a
ART-1-AS —— w1 .
998 < - 916
AAT LA ——
SIS 1w . — )
ART LA —e— o 280 SN 9%66
_ = ART LA —e—
=IONS (SR 3 97101
ARTLAS —o— — = BI0NS
@) ART A —e— .
Bndieg m - 90l =
TR T-AC e : TO0EE =
RA-L-AC -0 R m IRTIAE oo 991 >
ol = '8p ) .
IXT-1-4S —e— o AAT LA —e— s
mwwmll W. 2 g 9601
AATL ARTTAC —e—
< pe 91T
(3RO 43 ==0-= — (PSBD) TXT = =gr =
v 9EIl
]
IDHVID (MQONQ 1AV IVENS-910¢ €IS Ur [DEVIO MIQONQ IAV NVSIN-9107 €LTMUIS
HRIVL HRV1
\O .
bspepasT OO gy ra RO AN SO OO RO PP — bspersT S F P DL LA D DTN QDD DR
LRI —e— QO Q8.8 O INFNININS ) /o D, ) /o /a O QS o 1T [AC —e— PO }a\..‘o\ & .ma,..go\.w i a\.‘a\.ra\%\.wa‘.ro\.,‘a ,,;a\,.aa\,pa\.mowr
/oa /oé & /oa ¢ & aa /oa /of a/a NN /aa a/oc /oa /o\c /af a/a [\ FedEE S /aa SR P g sd
MT 999/99 NN NN ONENENENCNE ! ™1 ENEME MM M) 9 B yyyyrypgpggy
A LAC —— 99, % AT LA —— 8
S m 35h SN
AXT LA —e— —s. ) -IAT[AC —a—
R 918 o B R
FAONS 2] BIONS
AT LAG —o— H ﬂ«m JAT-[AG ——
Sm3teg o Smddeg =
AATIAE 0 5 N B2 SRILA pen =
5 2 M :Q - >
oV o— 50 By |
IAT-I-AS —6— o IAT LA —e—
Smaseg % QO Smadeg
AATLAS —e— N I AT [-AC ——
<
(RORD) KT ==0n = = (RIBD) TAT e mpr =
9101 &
VIO (MOONQ 1AV IVI0-910¢ £ ur IOLVED (MOONQ  TAV LIVIN-9107 €1AMUIS

-

Ongorii Grafigi

Sekil 4.28. SIRKET3 Mart-2016




HRIVL
,.‘.(.\cu\.(.\r.\r,\,f\c,\c.\c./,/.r/,/.«/‘/.0,,0.0,0.\0\0.0
bSpIsT I NI NN
o R SR I e i I I I e st RN s i
:mws H e SEIER AR SRS SIS SEEe SRS
AR IS —fm €16
SN €6
AT IAS ——
BIONS o, U6
AAT-I-4S —8—
. £l =
By <
ARTTAE oo €66 2
S 3
AT LA —e— £7101
ey €801
ARFT-4 ——
€501
(RIRD) 1AT--0-= .
€101
IDILVED QHQONQ TAV NVAIZVH-910C SIS
HRIVL
BT T N N N RPN SR R
bp7sT DR QDD PP DD DR P DRRD PP
ke St dEddddddde
! YOV AT 9Y oY oY 9 9" 9% 9Y 9Y 9% 9Y 9Y §v gv 9 oY oY 9"
M €76
AXTLA —e— )
SIS £v6
AAF-I-4 —e— £96
831008 €8
ART-LAG —e— .
. €001 =
Smseg =
AXTLAE 0 €017
gy €101
ART-LAS —e— ]
P £901
~IAT-As —e— €801
) o €011
(PIRD) IAT = =0 = .
€711

IOLIVED JH0ONOQ 1AV SIAVIN-910C SLTNAIS

Sekil 4.31. SIRKET3 Haziran-2016

Sekil 4.30. SIRKET3 May1s-2016

Ongorii Grafigi

Ongorii Grafigi

bspapasT

ARTI-AS —e—
AT
ARG ——
QMK
IAT1AC —e—
OIS
AAT LA —e—
SmIseg
ARTIHAE @
Sagu
AAT LA ——
Smdteg
AAT I ——

(RIRD) {AT ==0-=

A A R A A
SEEEEEEE

ESEREAKAXS
DEY E

Qv oY ot

6001
6101
6701

(308
(3208

6901
6901

GL0T
6801

6601

6011

IDHVED NOONQ TRV SOLSNHV-9107 £ITNIS

IVALL

bgpejst
AT [ —e—

™I
ART I —e—

SIS
AT IS ——

B20745
ART I —e—

Foyu
ART [ —e—

smageg
ART I —e—

(RIRD) 117 ==0-=

HMV1

P T R I I Q
R Ry T NN o */ .n../ AR AR NI RN
¥ R NN NS NN
\...(a \,.\/_.a A.._(( .r(._r \...(0 \,.\(a \,u(r A.L(/ \.((0 &(0 &(/ A._(( \,,‘(a \...(0 \,.\(a \,u(r s@/v \p(a

B I R I S RS

/f
¥ 9 9 RN ENECNEENEE)

&

a1

IDEVIONMOONQ TAV ZOWWHL-9T07 €IS

LV AL

-

Ongorii Grafigi

Sekil 4.33. SIRKET3 Agustos-2016

66

o

Ongorii Grafigi

Sekil 4.32. SIRKET3 Temmuz-2016



HIVL

/4

-

Ongorii Grafigi

Sekil 4.35. SIRKET3 Ekim-2016

DbSPRRST A AN AN S NN N AN N AN NN NI SN

AT AT AT AT AT T AT A

bspeps SEIPILLL D DDOLL DR P RS
AT —o— a\.rao‘..(aj\pao\.co.,\,_a FONON oaa A,foa\,..am.ca)aao‘.,o FONOND o‘.zo FaraNS
. N N g Y Y G N T G g Y G Y Y g e g e
AT LA —m 916
SIER
ARTTAS —e— 9701
B10IS
ARFT-AC —e— 9701
= e
Fndeg =
ARTLAE e oTIT 2
Sy
AXT LA —— oI
mITeg
X3 LA —e—
[Jval
(pIR0) 15T -=0-= .
(Yl
IDLVIO(MQONQ AV WINA-9107 ELTIMIS
HRIVL
A A AL AN LI AN DD ND
p— %a aa.a & %«c S %/ & e %g &8 aa« sag N sm( &
iy L L L L L L L LG
MILE=E7 W BV e I N
M1
. 6001
AT LA —f—
ST .
AATLAC —— at
810105 6101
ART LA —e— -
awideg 6901 %
ARTLAS @ 2
Sayuy 6801
AXT LA ——
Fmddeg 6011
-AAF-I-4 ——
6Tl
(pIR0) I T =0 = )
6¥11

IDUVED QIHOONQ 1AV TNIAT-9107 ELTNAIS

-

Ongorii Grafigi

Sekil 4.34. SIRKET3 Eyliil-2016

TG o o B A e A A A A A A A A A A A A A A A .
- At o g ot g A gt g gt v gt g gt ot ot oY o
AT A —— i
SIS ell
ART T4 —8— Tl
BAOWS .
AT LA —e— vt
- oo
susig Tz
AAT LA G fafral W
Saguy (4
IAT-IAS —o— ]
Smdseg TIEl
AT TG —— (433}
) TSEL
(RIRD) IXT==0r = o
IDHVIOU0ONQ AV MTVEV-9107 €IS
HNV1
el AL AAAD NN AN DD J QR0
BSRRST R A A AR N SR RO ASAN AR RN
. - 1-AC 4 4 4 4 4 A 4 A 4 4 4 4 4 4 4 i A 4 A A A 4
IR TAE —6— N I I O R R R I R I I o]
A Y Y A N T O o AT ot ot oY o o g g o o o o
™I b ST
AT LA —— 7o
SECK f TLL
AT 1A —e— > -
o g .
AR LA —o— A IEEE tis
R e = = 101 =
amedeg she ol R B FNG NG cor 2
AKTIAG g 1 - o Cun
Fayu .
AAT LA —e— _ < & e
Budiog _ i TIEL
IATIAC —8— ‘ Tl
) 4 TIST
(IR0 117 -=0-= .
7191

[DHEVIONYQONQ AV WISVI-910¢ €IS

-

Ongorii Grafigi

Sekil 4.37. SIRKET3 Aralik-2016

67

-

Ongorii Grafigi

Sekil 4.36. SIRKET3 Kasim-2016




4.2.1.4. SIRKET4 6ngorii performansi ve grafikleri

Sirket4 i¢in, yillik ongorii performansi Cizelge 4.11° de, on giinliikk 6ngorii performansi
Cizelge 4.12° de ve bes giinliik ongdrii performansi Cizelge 4.13’ te gosterilmistir. Bu
cizelgelerde algoritma ve veri setlerinde ¢ok fazla degisiklik goriilmektedir. Sirket4
icin algoritmalarin, 3 yillik veri setleri iizerinde daha iyi sonug verdigi, 5 yillik veri
setlerinde 5 algoritmanin iyi sonug verdigi goriilmekte fakat en iyi 7° de 3 tanesi yer
almaktadir. 1 yillik veri seti degerlendirmelerinin 6ngdrii performanslarmm diisiik
oldugu ve sadece 1 algoritmanin iyi ¢alistig1 gézlemlenmistir. Bu en iyi algoritmalarin
yillik 6ngorii performansina gore MAPE degerlerinin =~ % 5’ ten kiiglik, on giinliik
Ongorii performansma gére MAPE degerlerinin % 7.5 tan kiigiik, bes giinliik 6ngorii
performansma gore MAPE degerlerinin % 2.5 tan kiiciik oldugu goriilmektedir.
Sirket4 icin de “Multilayer perceptron” ve “Gaussian processes” algoritmalarinin hata

oranlarinin ¢ok yiiksek oldugu goriilmektedir.
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Cizelge 4.11. SIRKET4 Yillik Ongérii Performanst (251 giinliik ongorii)

WEKA Ongérii

Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 M5Rules-3Y 0.0332 2.0598 1.4352 1.0880
2 SMOreg-5Y 0.0428 3.6097 1.8999 1.3746
3 SMOreg-3Y 0.0461 3.7310 1.9316 1.4869
4  MS5Rules-5Y 0.0484 5.0075 2.2377 1.6276
5 LeastMedSq-5Y 0.0486 4.3605 2.0882 1.5595
6 MS5Rules-1Y 0.0493 6.8775 2.6225 1.6649
7 LeastMedSq-3Y 0.0494 4.3801 2.0929 1.6174
8 LWL-3Y 0.0530 4.7426 2.1778 1.7255
9  LinearRegression-3Y 0.0531 4.6421 2.1546 1.7253
10 LWL-5Y 0.0553 4.5596 2.1353 1.7653
11 Bagging-3Y 0.0572 4.9978 2.2356 1.8463
12 HoltWinters-1Y 0.0574 6.6028 2.5696 1.8645
13 HoltWinters-3Y 0.0577 6.7427 2.5967 1.8745
14 HoltWinters-5Y 0.0577 6.7427 2.5967 1.8745
15 LinearRegression-5Y 0.0662 6.0366 2.4569 2.1043
16 Bagging-5Y 0.0670 6.2826 2.5065 2.1094
17  GaussianProcesses-1Y 0.0883 14.5252 3.8112 2.9559
18 SMOreg-1Y 0.0988 21.0511 4.5882 3.2349
19 Bagging-1Y 0.1101 18.2467 4.2716 3.6034
20 LinearRegression-1Y 0.1613 50.9927 7.1409 5.1748
21 LWL-1Y 0.1675 61.4597 7.8396 5.3788
22 LeastMedSq-1Y 0.1908 63.7959 7.9872 6.1351

23 MultilayerPerceptron-3Y 0.1960 101.3975 10.0696 6.5309
24  MultilayerPerceptron-5Y 0.2315 195.2368 13.9727 7.6958
25 MultilayerPerceptron-1Y 0.3999 809.0836 28.4444 12.6365
26  GaussianProcesses-3Y 0.4628 277.3239 16.6530 14.8700
27  GaussianProcesses-5Y 0.6324 508.6613 22.5535 20.3439
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Cizelge 4.12. SIRKET4 10 Giinliik Ongbrii Performansi

WEKA Ongérii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 MS5Rules-3Y 0.0491 1.1122 1.0546 0.7902
2 SMOreg-5Y 0.0585 1.5651 1.2510 0.8648
3 LeastMedSq-5Y 0.0633 1.9853 1.4090 1.0472
4 SMOreg-3Y 0.0654 1.6621 1.2892 0.9764
5 LeastMedSq-3Y 0.0672 1.2937 1.1374 0.8180
6 LWL-5Y 0.0696 2.1067 1.4515 1.1707
7 Bagging-3Y 0.0732 1.8758 1.3696 1.1081
8  Bagging-5Y 0.0757 2.9873 1.7284 1.4173
9  LinearRegression-3Y 0.0764 2.0339 1.4261 1.1392
10 LWL-3Y 0.0767 1.9504 1.3966 1.0944
11  LinearRegression-5Y 0.0792 2.9342 1.7129 1.4093
12 M5Rules-5Y 0.0811 2.2498 1.4999 1.1219
13 M>5Rules-1Y 0.0889 2.8273 1.6815 1.0986
14 HoltWinters-1Y 0.0924 4.4848 2.1177 1.5887
15 HoltWinters-3Y 0.0931 4.5569 2.1347 1.5963
16  HoltWinters-5Y 0.0931 4.5569 2.1347 1.5963
17 Bagging-1Y 0.1401 10.8621 3.2958 2.6626
18 LinearRegression-1Y 0.1644 23.7810 4.8766 3.4465
19 LWL-1Y 0.1692 21.4304 4.6293 3.4941
20 GaussianProcesses-1Y 0.1709 9.6128 3.1005 2.4590
21  SMOreg-1Y 0.1720 13.4809 3.6716 2.7224
22  LeastMedSq-1Y 0.2372 22.1302 4.7043 3.9683
23 MultilayerPerceptron-3Y 0.3280 76.1046 8.7238 4.9554

24  MultilayerPerceptron-5Y 0.3696 116.5950 10.7979 5.4795
25  MultilayerPerceptron-1Y 0.3731 525.6707 22.9275 8.5360
26  GaussianProcesses-3Y 0.5515 117.1737 10.8247 9.5294

27  GaussianProcesses-5Y 0.7843 233.5480 15.2823 13.3901
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Cizelge 4.13. SIRKET4 5 Giinliik Ongérii Performansi

WEKA Ongérii

Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 LeastMedSq-3Y 0.0190 0.6806 0.8250 0.6152
2 MS5Rules-3Y 0.0193 0.7404 0.8605 0.6321
3  SMOreg-5Y 0.0209 0.9003 0.9488 0.6781
4 SMOreg-3Y 0.0225 0.8678 0.9315 0.7291
5 MS5Rules-5Y 0.0241 1.0539 1.0266 0.7846
6 Bagging-3Y 0.0242 0.9099 0.9539 0.7710
7 LWL-3Y 0.0244 0.9751 0.9875 0.7843
8  MS5Rules-1Y 0.0248 1.4044 1.1851 0.8214
9  LeastMedSq-5Y 0.0249 1.2060 1.0982 0.8091
10 LWL-5Y 0.0253 1.0016 1.0008 0.8036
11  LinearRegression-3Y 0.0253 1.0562 1.0277 0.8085
12 Bagging-5Y 0.0291 1.2511 1.1185 0.9136
13 LinearRegression-5Y 0.0295 1.3408 1.1579 0.9253
14  HoltWinters-1Y 0.0428 3.0834 1.7560 1.3993
15  HoltWinters-3Y 0.0432 3.1656 1.7792 1.4121
16  HoltWinters-5Y 0.0432 3.1657 1.7792 1.4121
17  GaussianProcesses-1Y 0.0562 5.2456 2.2903 1.8412
18  SMOreg-1Y 0.0564 6.0648 2.4627 1.8358
19 Bagging-1Y 0.0595 5.9652 2.4424 1.9245
20 LWL-1Y 0.0651 7.3865 2.7178 2.0832
21 LinearRegression-1Y 0.0665 8.9730 2.9955 2.1522
22  LeastMedSq-1Y 0.0771 9.0603 3.0100 2.4712

23 MultilayerPerceptron-1Y 0.0855 24.1251 49117 2.7950
24  MultilayerPerceptron-3Y 0.0861 18.6433 43178 2.7679
25 MultilayerPerceptron-5Y 0.1015 66.6034 8.1611 3.3873
26  GaussianProcesses-3Y 0.1937 54.3091 7.3695 6.2653

27  GaussianProcesses-5Y 0.2767 113.4507 10.6513 8.9373

Sirket4 icin yillik performans Slclimlerine gore ilk 7 6ngdrii algoritmasi ve veri setinin,
giinliik bazli 2016 yilmm 12 ayhk EYF 0ngorii degerleri ve kiyaslama agisindan
gercek EYF degeri grafikleri aylik bazda asagida verilmistir. Ayrica diger Sirket
ongoriilerinde iyi olan 5 yillik veri seti i¢in 3 algoritma Ongorlisii de kiyaslama

acgisindan ilave edilmistir.
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Ongorii Grafigi

Sekil 4.41. SIRKET4 Nisan-2016
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4.2.1.5. SIRKETS5 6ngorii performansi ve grafikleri

Sirket5 i¢in, yillik 6ngdrii performans: Cizelge 4.14° te, on giinliik 6ngorii performansi
Cizelge 4.15° te ve bes glinliik 6ngorii performansi Cizelge 4.16° da gosterilmistir.
Algoritmalarin Sirket5 icin, 5 yillik vert setleri lizerinde daha 1yi sonug verdigi, 3 yillik
veri setinde 2 algoritmanin iyi sonug verdigi ve 1 yillik veri seti degerlendirmelerinin
Ongorii performanslarmin diisiik oldugu goézlemlenmistir. Bu en 1iyi algoritmalarm
yillik 6ngorii performansina gore MAPE degerlerinin = % 9.5’ tan kiiciik, on giinliik
Ongorii performansma gére MAPE degerlerinin % 11’ den kiigiik, bes giinliik 6ngorii
performansimna gére MAPE degerlerinin % 4’ ten kiigiik oldugu goriilmektedir. SirketS
icin “Multilayer perceptron” ve “Gaussian processes” algoritmalarmin hata oranlarinin

cok yiiksek oldugu goriilmektedir.
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Cizelge 4.14. SIRKETS Yillik Ongérii Performanst (251 giinliik ongorii)

WEKA Ongérii

Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 M5Rules-5Y 0.0686 0.3274 0.5722 0.4309
2 LinearRegression-5Y 0.0719 0.3825 0.6184 0.4528
3 LWL-5Y 0.0743 0.4574 0.6763 0.4790
4 Bagging-5Y 0.0753 0.4230 0.6504 0.4747
5 SMOreg-5Y 0.0764 0.3406 0.5836 0.4655
6 LeastMedSq-5Y 0.0846 0.7783 0.8822 0.5511
7 SMOreg-3Y 0.0919 0.5441 0.7376 0.5814
8  MS5Rules-1Y 0.0969 0.6885 0.8297 0.6202
9  LeastMedSq-3Y 0.1064 0.9247 0.9616 0.6827
10  HoltWinters-1Y 0.1070 0.8929 0.9449 0.7093
11  HoltWinters-5Y 0.1076 0.8998 0.9486 0.7124
12 HoltWinters-3Y 0.1076 0.8999 0.9486 0.7124
13 MS5Rules-3Y 0.1288 1.3979 1.1823 0.7762
14 GaussianProcesses-1Y 0.1736 1.7991 1.3413 1.0649
15 Bagging-3Y 0.1856 4.2572 2.0633 1.1487
16 LWL-3Y 0.2654 15.5281 3.9406 1.5162
17 LeastMedSq-1Y 0.2850 13.0625 3.6142 1.9844
18 Bagging-1Y 0.3087 8.2771 2.8770 2.0536
19 LinearRegression-3Y 0.3414 15.3745 3.9210 1.9729
20 SMOreg-1Y 0.3618 10.9972 3.3162 2.4218
21 LinearRegression-1Y 0.3685 8.3293 2.8861 2.1122
22 LWL-1Y 0.3831 10.2617 3.2034 2.3266
23 GaussianProcesses-3Y 0.4346 9.0999 3.0166 2.6168
24 GaussianProcesses-5Y 0.6087 18.7614 43314 3.7352
25 MultilayerPerceptron-5Y 0.6316 91.0604 9.5426 3.8098

26  MultilayerPerceptron-1Y 1.3183 210.3792 14.5045 6.2842
27  MultilayerPerceptron-3Y 4.3876 4896.0239 69.9716 30.6204

76



Cizelge 4.15. SIRKETS5 10 Giinliik Ongérii Performansi

WEKA Ongérii
Sira (Forecast)
No  Algoritma Adi - Veri
Seti
1 LeastMedSq-5Y 0.0878 0.1676 0.4094 0.3213
2 LWL-5Y 0.0945 0.2884 0.5370 0.3603
3 LinearRegression-5Y 0.0946 0.2343 0.4840 0.3468
4 Bagging-5Y 0.0979 0.2434 0.4933 0.3457
5 M5Rules-5Y 0.1034 0.1024 0.3199 0.2385
6 HoltWinters-1Y 0.1100 0.3977 0.6306 0.4922
7 HoltWinters-5Y 0.1110 0.4008 0.6331 0.4940
8  HoltWinters-3Y 0.1110 0.4008 0.6331 0.4940
9  SMOreg-5Y 0.1209 0.1671 0.4088 0.3146
10  MS5Rules-1Y 0.1217 0.2168 0.4656 0.3597
11 LeastMedSq-3Y 0.1253 0.1707 0.4132 0.3193
12 SMOreg-3Y 0.1311 0.2440 0.4940 0.3723
13 M>5Rules-3Y 0.1641 0.2164 0.4652 0.3464
14 LeastMedSq-1Y 0.2199 4.5534 2.1339 1.1369
15 Bagging-3Y 0.3046 0.7678 0.8763 0.5743
16  GaussianProcesses-1Y 0.3207 0.9611 0.9804 0.7821
17  SMOreg-1Y 0.3983 6.0642 2.4625 1.7350
18 Bagging-1Y 0.4024 6.4220 2.5342 1.7151
19 LWL-3Y 0.4544 0.7626 0.8733 0.5683
20 LWL-1Y 0.5338 5.0205 2.2407 1.5799
21  LinearRegression-3Y 0.5389 1.2426 1.1147 0.6691
22  LinearRegression-1Y 0.5865 4.6139 2.1480 1.4424
23 GaussianProcesses-3Y 0.5998 3.1507 1.7750 1.5309
24 GaussianProcesses-5Y 0.7982 5.3288 2.3084 1.9884
25  MultilayerPerceptron-5Y 1.4998 65.1139 8.0693 2.7332

26  MultilayerPerceptron-3Y 2.4869 1267.8702 35.6072 9.8793

27  MultilayerPerceptron-1Y 3.0697 154.3240 12.4227 4.5547
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Cizelge 4.16. SIRKETS 5 Giinliik Ongérii Performansi

WEKA Ongérii
Sira (Forecast)

No Algoritma Ad1 - Veri
Seti

1 LeastMedSq-5Y 0.0315 0.0587 0.2423 0.1992
2  M5Rules-5Y 0.0317 0.0759 0.2755 0.2056
3 LeastMedSq-3Y 0.0327 0.0704 0.2654 0.2042
4 SMOreg-5Y 0.0343 0.0775 0.2784 0.2171

5 LinearRegression-5Y 0.0382 0.1128 0.3359 0.2461

6 M5Rules-1Y 0.0386 0.1140 0.3377 0.2482
7 SMOreg-3Y 0.0396 0.1142 0.3379 0.2553
8  MS5Rules-3Y 0.0399 0.1057 0.3251 0.2519
9 LWL-5Y 0.0400 0.1475 0.3840 0.2606
10 Bagging-5Y 0.0401 0.1341 0.3662 0.2590
11 LWL-3Y 0.0537 0.2043 0.4520 0.3325
12 Bagging-3Y 0.0571 0.2584 0.5084 0.3596
13 HoltWinters-1Y 0.0592 0.2694 0.5190 0.3950
14  HoltWinters-3Y 0.0593 0.2701 0.5197 0.3953
15 HoltWinters-5Y 0.0593 0.2701 0.5197 0.3953
16 LinearRegression-3Y 0.0623 0.3016 0.5492 0.3816
17 LeastMedSq-1Y 0.0850 0.8156 0.9031 0.5647
18  GaussianProcesses-1Y 0.0911 0.4742 0.6886 0.5365
19 LinearRegression-1Y 0.1601 2.1407 1.4631 0.9615
20 LWL-1Y 0.1663 2.2022 1.4840 1.0223

21  MultilayerPerceptron-5Y 0.1691 12.0578 3.4724 1.0246
22 GaussianProcesses-3Y 0.1754 1.4969 1.2235 1.0400
23 SMOreg-1Y 0.1759 3.2551 1.8042 1.1886
24 MultilayerPerceptron-3Y 0.1802 3.7627 1.9398 1.0767
25 Bagging-1Y 0.1862 3.4891 1.8679 1.2274
26 GaussianProcesses-5Y 0.2159 2.3473 1.5321 1.2774

27  MultilayerPerceptron-1Y 0.3935 50.7428 7.1234 1.9657

Sirket5 icin yillik performans 6lglimlerine gore ilk 7 dngorii algoritmast ve veri setinin,
giinliik bazli 2016 yilmmm 12 aylk EYF 0Ongorii degerleri ve kiyaslama agisindan
gercek EYF degeri grafikleri aylik bazda asagida verilmistir.
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4.2.1.6. Bes yillik veri setlerinde algoritmalarin 6ngorii performanslar:

Bir yillik ve ii¢ yillik veri setleri {izerinde algoritmalarin tutarli ve iyi sonuglar
vermedigi goriilmiistlir. En 1yi ve tutarli dngoriiler bes yillik veri setleri iizerinden elde
edilmistir. Bundan dolay1 algoritma 6ngorii performans degerlendirmeleri bes yillik
veri setleri iizerinden yapilmistir. Burada algoritmalarin 6ngdrii performanslart MAPE
hata yiizdesine gore degerlendirilmistir. Algoritmalardan 6 tanesinin oldukca iyi
sonuglar verdigi goriilmiistiir. Bunlar “MS5Rules”, “LinearRegression”, “LWL”,
“SMOreg”, “Bagging” ve “LeastMedSq” algoritmalaridir. Bu algoritmalarim MAPE
hata oranina gore 12 aylik tahminde, ilk 5 giinii ortalama %2 - %4 hata orani ile
tahminledikleri ve ilk 10 giinii %6 - %12 hata orani ile tahminledikleri goriilmiistiir. 1
yil i¢in giinliik bazda-aylik tahmin hatalar1 da %4 - %8.5 arasinda degismektedir.
“M5SRules” ve “LinearRegression” 0Ongdrii performansi acgisindan en iyl
algoritmalardir. 5 yillik veri setleri i¢in algoritmalarin Sirketlere gore MAPE hatasi
Cizelge 4.17 ve Cizelge 4.18” de gosterilmistir.

Cizelge 4.17. Ongorii algoritmalar11’ in 5 yillik veri setlerinde MAPE orani

MS5Rules-5Y LinearRegression-5Y LWL-5Y
MAPE

5 Giin 10 Giin 1Yl 5 Giin 10 Giin 111l 5 Giin 10 Giin 1Y1l
SIRKETI 0.023 0.073 0.044 0.025 0.078 0.049 0.024 0.080 0.049
SIRKET2 0.022 0.057 0.042 0.024 0.067 0.049 0.024 0.062 0.047
SIRKET3 0.026 0.063 0.044 0.030 0.074 0.041 0.027 0.070 0.047
SIRKET4 0.024 0.081 0.048 0.029 0.079 0.066 0.025 0.070 0.055
SIRKETS 0.032 0.103 0.069 0.038 0.095 0.072 0.040 0.095 0.074

Degigim Aralig %2 - %3 | %6 - %10 | %4 -%T | %2-%4 | %T-%10 | %4 -%T | %2-%4 | %6 - %10 %S5 - %7

Cizelge 4.18. Ongorii algoritmalari2’ nin 5 yillik veri setlerinde MAPE orani

SMOreg-5Y Bagging-5Y LeastMedSq-5Y
MAPE

5 Giin 10 Giin 1Yl 5 Gin 10 Giin 1Yl 5 Giin 10 Giin 1Y1l
SIRKET1 0.025 0.079 0.053 0.025 0.075 0.045 0.024 0.082 0.053
SIRKET2 0.024 0.064 0.046 0.026 0.068 0.049 0.027 0.070 0.047
SIRKET3 0.024 0.070 0.044 0.030 0.073 0.041 0.032 0.085 0.048
SIRKET4 0.021 0.058 0.043 0.029 0.076 0.067 0.025 0.063 0.049
SIRKETS 0.034 0.121 0.076 0.040 0.098 0.075 0.032 0.088 0.085

Degigim Aralig1 %2 - %4 | %6 - %12 | %4 - %8 | %2.5 - %4 | %T-%12 | %4 -%8 | %2 - %3 %6 - %9 %5 - %8.5
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Bunlardan “HoltWinters” algoritmasinin MAPE oranina gore, ilk 5 giinii ortalama %3
- %6 hata orani ile tahminledigi ve ilk 10 gilinii %8 - %11 hata orani ile tahminledigi
goriilmiistiir. 1 yil i¢in giinlilk bazda-aylik tahmin hatasi da %6 - %11 arasinda
degismektedir. Hisse grafigine gore, iistel diizelme katsayilarinin optimum diizeyde
ayarlanmasi ile algoritmanin daha iyi sonuglar verme potansiyeli bulunmaktadir.
“GaussianProcesses” ve “MultilayerPerceptron” algoritmalarmm ise borsa zaman
serisi veri setleri ongoriilerinde 1yi olmadig1 goriilmiistiir. Bu algoritmalarin sirketlere

gore MAPE hatas1 Cizelge 4.19” da gdsterilmistir.

Cizelge 4.19. Ongorii algoritmalan3’ iin 5 yillik veri setlerinde MAPE orani

HoltWinters-5Y GaussianProcesses-5Y MultilayerPerceptron-5Y
- 5 Giin 10 Giin 1Yl 5 Giin 10 Giin 111l 5 Giin 10 Giin 1Y1l
SIRKET1 0.029 0.087 0.070 0.192 0.647 0.506 0.078 0.680 1.391
SIRKET2 0.046 0.112 0.090 0.245 0.760 0.601 0.129 0.532 0.298
SIRKET3 0.030 0.080 0.057 0.210 0.563 0.397 0.057 0.207 0.125
SIRKET4 0.043 0.093 0.058 0.277 0.784 0.632 0.101 0.370 0.232
SIRKETS5 0.059 0.111 0.108 0.2159 0.7982 0.609 0.169 1.500 0.632

Degigim Aralig1 %3 - %6 | %8 - %11 | %6 - %11 |%19 - %30 %60 - %80 | %40 - %60 | %6 - %17 %20 - %150, %13 - %140

4.2.2. Islem siiresi performanslari

Zaman serisi ongorli algoritmalarinin islem siiresi performanslar, tim sirketlerin ve
Ongoriillen tim aylarin iglem siireleri ortalamasi alinarak elde edilmistir.
Algoritmalarin 1 yillik, 3 yillik ve 5 yillik veri setleri {izerindeki degerlendirmeleri
Cizelge 4.20 ve Cizelge 4.21° de gosterilmistir. Cizelgelerde islem siiresi performansi
acisindan, veri seti biliylikliiklerinin siralamay1 degistirdigi goriilmektedir. 3 yillik (757
ornekli) ve 5 yillik (1261 6rnekli) veri setleri i¢in islem siiresi performans siralamasi
ayni, 1 yilik (257 6rnekli) veri setleri i¢in iglem siiresi performans siralamasinin
bunlardan farkli oldugu gézlemlenmistir. Buna gore biiylik veri setleri i¢in, en hizli ii¢
algoritma  swasiyla ~ “HoltWinters”,  “LinearRegression” ve  “MS5Rules”

algoritmalaridir.
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Burada “MultilayerPerceptron” ve “SMOreg” algoritmalari i¢in, veri seti biiyiikligii
arttikca iglem performansmin olduk¢a yavasladigi goriilmiistiir. Ayrica “Gaussian
Processes” algoritmasinda da, veri seti biiyiidilkge diger algoritmalara gore islem

hizinda diisme olmaktadir.

Cizelge 4.20. Bir yillik veri setleri i¢in ortalama islem stiresi performansi

1 yillik veri
seti
WEKA Ongbérii
Sira No (Forecast) Islem Siiresi
Algoritma Ad1 - Veri (Sn)
Seti
1 HoltWinters 0.18
2 GaussianProcesses 0.58
3 LinearRegression 1.35
4 M5Rules 2.19
5 SMOreg 6.90
6 Bagging 17.59
7 LeastMedSq 20.97
8 LWL 24.76
9 MultilayerPerceptron 192.96

Cizelge 4.21. Ug ve bes yillik veri setlerinin ortalama islem siiresi performansi

3 yullik veri | 5 yillik veri
seti seti
WEKA Ongérii
Sira No (Forecast) Islem Siiresi Islem Siiresi
Algoritma Ad1 - Veri (Sn) (Sn)
Seti
1 HoltWinters 0.34 0.57
2 LinearRegression 3.27 5.97
3 M5Rules 6.28 10.93
4 GaussianProcesses 7.62 30.87
5 LeastMedSq 31.07 42.90
6 Bagging 41.82 73.63
7 LWL 57.68 103.70
8 SMOreg 97.92 415.23
9 MultilayerPerceptron 526.87 797.55
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5.SONUC VE ONERILER

Bu caligmada, zaman serileri veri madenciliginde veri setleri bliyiikliigiiniin, 6ngdrii
dogrulugunu yakindan etkiledigi goriilmiistiir. 5 yillik veri setleri (1256 -1261 6rnekli)
tizerinde calistirilan algoritma Ongoriilerinde daha istikrarli ve daha dogru ongdriiler

elde edilmistir.

Sonug olarak, konjonktiirel dalgalanmalar disinda, Cizelge 4.17 ve Cizelge 4.18” deki
6 algoritmanm tiim sirketlerin 5 yillik veri setleri lizerinde tutarli ve yakin sonuglar
verdigi gozlemlenmistir. Bu baglamda, sirket hisse degerleri veri yapilarina gore,
hangi algoritmalar daha uygun sonuglar veriyorsa, biri ya da birkac1 birlikte
kullanilabilir ve 0Ongorii sonuglarmm birbirini  destekleyip desteklemedigine
bakilabilir. Degerlendirmelere gore “MSRules” ve “LinearRegression” algoritmalari
hem islem siiresi performanst hem de Ongorii performansit agisindan en iyi

algoritmalardir.

Bu ¢alisgmada en iyi 6ngorii modeli olan “M5Rules” algoritmasi, regresyon i¢in karar
modeli kullanmaktadir. Agacin her bir yapragi bir lineer regresyon ile ifade

edilmektedir. Bundan dolay1 biiyiik veri setleri i¢in de uyun bir modeldir.

“LWL” lokal agirliklandirilmis 6grenme algoritmasi, 6grenme i¢in lokal modelleme
yapar ve bu calismada smiflandirict olarak Lineer Regresyon kullanilmistir.
“LineerRegresyon” algoritmasi tiim veri seti i¢in tek modelleme yapiyorken, “LWL”
algoritmast regresyon i¢in birden ¢ok lokal modeli ayni anda kullanir. Biiylik veri
setleri i¢in uygundur. “LeastMedSq” algoritmas: en kiiciik medyan kareli lineer
regresyon uygular. “LineerRegresyon” algoritmasi, genisletilmis lineer regresyon
uygular, en iyi model Akaike kriteri ile belirlenir. Bu grubun tiimii lineer veri yapilar

icin uygun ve hizlidir fakat en hizlis1 “LineerRegresyon” algoritmasidir.

“SMOreg” algoritmast regresyon i¢cin SVM uygulamaktadir. Lineer olmayan yapilar
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icin uygundur, biiyiik veri setlerinde “MS5SRules” algoritmast kadar hizli degildir.
Lineer olmayan veri yapilart igin uygun olan bir bagka model de ‘“Bagging”
algoritmasidir. Bu algoritma etkin grup 6grenme kullanarak , varyans azaltmaya gore
smiflandirma yapar ve bu calismada regresyon i¢in smiflandirict olarak Lineer
Regresyon kullanilmistir. Biiyiik veri setleri i¢in uygundur ve “SMOreg”
algoritmasmdan daha hizlidr.

“HoltWinters” algoritmasinin, Hisse grafigine gore, iistel diizelme katsayilarinin
optimum diizeyde ayarlanmasi ile algoritmanin daha iyi sonuglar verme potansiyeli

bulunmaktadir.

Cok katmanli yapay sinir ag1 yontemi uygulayan “MultilayerPerceptron” algoritmasi
ve regresyon igin istatistiksel yontemler uygulayan “GaussianProcesses” algoritmalari
borsa zaman serisi veri setleri ongoriilerinde diger algoritmalara gore kotli  sonuglar

vermistir. Ve bu algoritmalar biiyiik veri setleri i¢in uygun degildir.

Bu caligmadaki sonuglara gore, bu alanda yapilacak olan akademik c¢aligmalar i¢in

yapilan Oneriler asagida siralanmigtir. Bunlar:

e Daha biiylik veri setleri ile caligilarak -10 yillik, 15 yillik, 20 yillik olabilir-
algoritma Ongorli performanslart analiz edilebilir. Bdylece zaman serileri igin,
Ongorii  performansi acgisindan optimal veri seti biiyiikligl tespit edilebilir.
Performans analizlerine ek olarak algoritmalarin bellek gereksinimi 6l¢iilebilir.

e Karar agaci modeli uygulayan, M5Rules algoritmasinin zayif yonleri incelenerek
algoritmanin 6ngori performans gelistirilebilir.

e Son zamanlarda zaman serileri Ongdrii modellemeleri i¢in, bulanik mantik
yaklagim ile hibrit yontemler iizerinde ¢esitli ¢alismalar yapilmistir. Bu ydnde
inceleme ve calismalar yapilabilir. Daha iyi dngdriimleme i¢in birkag yontem

birlikte karma olarak kullanilabilir.
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EKLER

EK-A:SIRKET1 i¢in 6 algoritmanin,
degerleri ve ger¢ek EYF degerleri

Ocak-Aralik 2016 donemine ait 6ngdrii EYF

A MS5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET1
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira ‘ Tarih EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF EYF

No gergek | ongdri | ongdrii |6ngorii | dngdrii |ongdrii |ngdri | Sngdrii | Sngdri | Sngdri | Sngdri | dngdri | ongdrd | ugdrd |ongdri |ongdrd | dngdri |dngdri |Sngdra
1 04.01.2016 6.87 7.120 7.016 7.116/ 6.884 6.992 7.111| 6917 6.994 7.105| 6.632 7.018 7.052| 6.956 6.980 7.105| 6.945 7.000 7.091
2 05.01.2016 695/ 6.938 6.948 7.158 6.667 6.888 7.081 6.742 6.908 7.110| 6396 6.934 7.041| 6.876 6.877 7.126] 7.040 6931 7.115
3 06.01.2016 7 6914 6871 7.206] 6552 6.749 7.053| 6.775 6.774 7.091 6.145 6.845 7.008 6.827 6.710 7.119| 7.266 6.812 7.112
4 07.01.2016 7.03] 6.858 6.855 7.260| 6.456 6.617 7.087| 6.824 6.680 7.107| 5.933 6.771 6.996| 6.793 6.626 7.166, 7.464 6.735 7.132
5 08.01.2016 7.09 6.859 6.846 7275 6.163 6.436 7.064| 6.688 6.560 7.100| 5.740 6.681 6.975| 6.636 6.496 7.147| 7.733 6.629 7.141
6 11.01.2016  7.06| 6.858 6.799 7.289| 6.022 6247 6.997 6475 6401 7.026| 5593 6.519 6.923| 6.542 6304 7.092] 7.817 6492 7.114
7 12012016  7.07| 6.863 6.798 7.298 6.012 6.119 6985 6312 6315 6987| 5548 6.385 6.911| 6473 6.192 7.079 7910 6395 7.102
8 13.01.2016 7.12] 6.848 6.823 7304/ 5939 5982 6.978] 6.254 6.227 6.948| 5485 6.291 6.874] 6.467 6.106 7.059, 7915 6314 7.061
9 14.01.2016 7.1 6.854 6.851 7.314 5749 5.860 6.972] 6.164 6.149 6917 5416 6.196 6.875| 6421 6.020 7.045| 7.837 6.260 7.060
10 15012016  7.14) 6.857 6.878 7.309| 5.620 5.684 6.946| 6.023 6.046 6.867 5346 6.072 6.821 6323 5905 6.987 8020 6.150 7.013
11 18.01.2016  7.14] 6.860 6.888 7.304| 5712 5.594 6.927 5998 5971 6.815 5303 5956 6.788/ 6.289 5.809 6.954 7.824 6.068 6971
12 19.01.2016 7.16/ 6.856 6.927 7.324] 5761 5.541 6.946| 5.855 5964 6.825| 5.308 5.881 6.788 6.232 5770 6.949 7.723 6.052 6.959
13 20.01.2016 7.03] 6.857 6.962 7338 5712 5.448 6.941| 5.762 5.882 6.816| 5.354 5805 6.759 6.226 5713 6.944 7.892 6.020 6.929
14 21012016 695 6.852 6.991 7.350| 5717 5378 6.953 5.601 5.842 6.824) 5377 5742 6.759| 6.198 5.653 6.969| 7.790 5.993 6.938
15 22012016 698/ 6.852 7.024 7.371| 5908 5291 6.976 5.657 5.809 6.840, 5426 5672 6.727| 6.227 5.609 6.977| 8.001 5.936 6.915
16 25.01.2016 7.05 6.846 7.052 7.391] 5905 5265 6.989| 5.621 5.795 6.854| 5414 5621 6.720, 6.275 5575 6.983 8.156 5.888 6.898
17 26.01.2016 729 6.843 7.077 7.411| 5755 5205 7.016| 5.586 5.757 6.883| 5.428 5587 6.709, 6.234 5541 7.001 8.110 5.847 6.886
18 27.01.2016 734/ 6.838 7.062 7.414| 5730 5.109 7.012) 5.569 5.683 6.873| 5447 5541 6.694| 6.198 5468 7.014| 7.996 5.762 6.876
19 28012016 7.33] 6.835 7.067 7.432| 5.843 5.014 7.035| 5457 5.649 6.890 5455 5523 6.698/ 6.205 5395 7.036| 7.897 5.679 6.886
20 29.01.2016 735 6.830 7.072 7.442] 5901 4.921 7.055] 5.393 5.627 6.898] 5.460 5507 6.678 6.224 5350 7.046, 7.745 5.623 6.868
1 01.022016 731 7351 7.348 7.381| 7.106 7.374 7.402| 7319 7365 7.407 7262 7347 7346/ 7278 7.343 7.388| 7.387 7.383 7.407
2 02022016  7.32| 7.304 7.384 7409/ 7.076 7.279 7421 7.188 7.284 7.421| 7.189 7360 7.384| 7.128 7.260 7.392) 7210 7.297 7.391
3 03.02.2016 728 7302 7.364 7369 5729 7.163 7.390| 6.927 7.154 7.365| 6.645 7314 7361 6.704 7.152 7.380, 7.260 7.135 7.353
4 04.02.2016 737, 7301 7.374 7355 5363 6.955 7.330| 6.544 6.936 7.324| 6.123 7.193 7.335 6.174 6959 7.323] 7299 6922 7.271
5 05.02.2016  7.37| 7.261 7.380 7.321 4.833 6.845 7.304 6380 6.812 7324/ 5715 7.106 7.302| 5.844 6.892 7312 7326 6.825 7.208
6 08.02.2016  7.33] 7.294 7370 7339 4401 6.758 7332 6.193 6.707 7.338] 5317 7.091 7.326| 5479 6.793 7331 7452 6.750 7.202
7 09.02.2016 6.99 7315 7.356 7369 4.027 6.646 7.299| 6.051 6.586 7.315/ 5.000 7.006 7.310, 5.164 6.700 7.3100 7.340 6.675 7.184
8 10.02.2016 7.03] 7316 7.369 7.398/ 3.958 6.602 7.290| 6.058 6.558 7.332| 4.741 6.942 7.295| 5.057 6.600 7.325 7.317 6.555 7.142
9 11.02.2016 695/ 7.335 7422 7427 4.086 6.517 7290 5.724 6.494 7.363| 4485 6.882 7.306/ 4.939 6.529 7.322 7297 6.468 7.105
10 12.022016  7.01] 7.342 7429 7418 3.842 6424 7270 5599 6402 7346 4234 6.794 7.283] 4.939 6.463 7.319| 7.099 6.403 7.066
11 15.02.2016 696/ 7353 7.446 7.433] 3.597 6.330 7.260| 5.362 6.333 7.348| 4.109 6.765 7.295 4.837 6.384 7.315 7217 6363 7.030
12 16.02.2016 6.96/ 7360 7.473 7.452] 3380 6.235 7.237| 5.156 6.235 7.349| 4.071 6.716 7.293| 4.881 6.327 7.307 7.193 6.305 7.020
13 17.02.2016  7.08) 7.381 7476 7436 3.511 6.154 7.241) 5.041 6.195 7372 4.048 6.683 7.308/ 5.009 6.277 7.337| 7.163 6.242 7.008
14 18.02.2016  7.12] 7.405 7.513 7.433| 3.848 6.037 7.254) 4.885 6.103 7382 4.054 6.615 7316/ 5.162 6.221 7.335| 7222 6.193 6.99%4
15 19.02.2016 7.08 7385 7.503 7.405 4395 5.927 7.239| 5205 6.024 7.362| 4.106 6.555 7.311| 5.346 6.149 7.326 7311 6.094 6.947
16 22.02.2016 7.3 7369 7.524 7.402 4762 5.848 7.231 5635 5.964 7370 4.196 6.524 7.338] 5490 6.086 7.329| 7.500 6.070 6.902
17 23.022016 746/ 7367 7.544 7.390| 5389 5761 7.220, 6.112 5904 7359 4305 6478 7.333] 5.697 6.008 7.321| 7.519 5935 6.863
18 24.022016  7.42) 7397 7.528 7.388 5.730 5.682 7.228 6.510 5.836 7361 4402 6443 7.342| 5790 5941 7.337| 7414 5852 6.842
19 25.02.2016  7.31| 7.369 7.558 7.409 6232 5599 7238 6.741 5773 7.369| 4.538 6.375 7.329| 5915 5866 7.329 7315 5768 6.797
20 26.02.2016 736/ 7349 7.553 7401 6.408 5.534 7.220| 7.331 5.738 7.353| 4.664 6.331 7.325| 5.933 5800 7.322 7.131 5.655 6.748
21 29.02.2016 7.24) 7336 7.580 7.416] 6.277 5476 7.214) 7.590 5704 7.357| 4.749 6.294 7.346| 5958 5.724 7328 6.895 5.610 6.717
1 01.03.2016  7.28 7.464 7372 7329/ 7.016 7312 7350, 6.992 7.303 7.339 6.766 7.292 7.314] 7.113 7310 7.371| 7.248 7.303 7.339
2 02.03.2016 739 7454 7.331 7304/ 7.090 7.132 7.256| 6.783 7.119 7.258| 6.186 7.176 7.235| 6.637 7.152 7.266, 6.903 7.107 7.236
3 03.03.2016 743 7491 7376 7310/ 7.079 7.106 7.272| 6.100 7.045 7.251| 5.840 7.127 7.212| 6.476 7.089 7.283 7.045 7.034 7.216
4 04032016 738/ 7470 7.388 7.343| 7.270 7.160 7.288) 5.836 7.102 7.279| 5463 7.126 7.225| 6.329 7.102 7.328 7.044 7.057 7.259
5 07.03.2016 744 7.846 7412 7344 7.082 7.098 7.281 5425 7.015 7258/ 5.067 7.077 7.188] 6.099 7.051 7.299 7.146 6.999 7.200
6 08.03.2016 743 8.151 7.390 7.388/ 6.837 7.127 7.288| 5.356 7.006 7.264| 4.794 7.070 7.218) 5.984 7.023 7.323) 7.098 6.941 7.228
7 09.03.2016 7.53] 8.407 7.440 7417 6.614 7.039 7.273] 5243 6910 7.238/ 4478 7.013 7.187| 5779 6.945 7308 6.930 6.889 7.193
8 10.032016  7.62) 8.409 7.438 7429 6205 7.142 7295 5756 6.975 7.258| 4.282 7.023 7.197 5742 6963 7340/ 6.983 6.891 7.219
9 11.032016  7.59| 8374 7438 7436/ 5.884 7.120 7.291 5.825 6973 7268/ 4.144 7.037 7211 5714 6959 7352 6810 6.897 7.200
10  14.03.2016 7.62 8393 7.467 7435 5493 7.057 7274 6317 6912 7.246| 4.119 7.017 7.216, 5.719 6.898 7.346 6.698 6.842 7.220
11 15.03.2016 7.56 8.492 7.519 7.442] 4986 7.023 7.284| 6.497 6.889 7.251| 4.126 7.025 7.246| 5.847 6.858 7.378 6.677 6.834 7.256
12 16.03.2016  7.46/ 8469 7.503 7.460| 4.852 7.036 7.307) 6.806 6.858 7.267 4.132 7.004 7.256| 5.899 6.833 7.391| 6.623 6.808 7.250
13 17.03.2016  7.63] 8417 7.518 7.447| 4431 7.059 7.304 7428 6.858 7264 4.159 6.994 7.263| 6.047 6.833 7.406 6.565 6.814 7.251
14 18.03.2016 774, 8.426 7.561 7.462| 4334 7.009 7.308| 7.181 6.783 7.268| 4.165 6.990 7.290, 6.056 6.795 7.423 6202 6.781 7.246
15 21.03.2016 775 8377 7.602 7.456] 4.532 6.954 7.300| 7.891 6.744 7.253| 4.207 6988 7.302| 6.024 6.745 7.420 6.245 6.761 7.277
16 22.03.2016 7.7| 8.534 7.571 7456 4.508 6970 7324 6.933 6.740 7.276| 4.275 6.996 7.335| 6.020 6.716 7.448 5.849 6.754 7.279
17 23.03.2016  7.66| 8549 7.574 7.486| 5422 6.961 7.341 7493 6.722 7290, 4381 6.968 7.337| 6.097 6.688 7.450 6.011 6.735 7.281
18 24.03.2016 7.86 8.541 7.631 7.484| 6.101 6.935 7.330| 6.988 6.699 7.283| 4.473 6.966 7.353| 6.237 6.676 7.460 5930 6.721 7.278
19 25.03.2016 7.89] 8.493 7.614 7508 6.879 6.887 7.337| 7.290 6.669 7.285 4.529 6.955 7.379 6.197 6.639 7.468 6.047 6.714 7.294
20 28.03.2016  7.87| 8.519 7.635 7.503 8.029 6.851 7316 7.556 6.676 7.271| 4.545 6.942 7.393| 6.142 6.589 7463 6.028 6.686 7.306
21 29.03.2016  7.89| 8.566 7.632 7.503 8.358 6.830 7.328) 6359 6.626 7.279| 4.534 6.930 7.422| 6.041 6.552 7473 5.805 6.663 7.301
22 30.03.2016 799 8581 7.651 7517 9396 6.778 7.322| 6411 6.571 7.279| 4.548 6.908 7.429 6.002 6.533 7467 6.174 6.639 7.300
23 31.03.2016 8.14| 8.587 7.646 7.505| 9.723 6.761 7.314) 5.090 6.590 7.273] 4.609 6.914 7.440, 6.000 6.543 7.467 5792 6.637 7.285
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET1
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y
Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | BYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF
No gergek | Ongdril | dngoril | 6ngoril | dngorii | ongdril |ongdril | dngdrii | 6ngdri |6ngdrii | 6ngori [ongdril | Gngdrii | ongdri |ongdrii | Gngdri  dngori | ongdri | dngori
1 01042016  8.09/ 8.054 8.198 8.133 7.648 8.135 8.108 7.567 8.131 8.117| 7489 8.121 8.086 7.624 8.183 8.112) 7.784 8.094 8.097
2 04042016 825 7961 8224 8.118 6914 8.151 8.112] 6.883 8156 8111 6.925 8.122 8.069| 6975 8232 8.111] 7.166 8.002 8.094
3 05.04.2016 82 7.857 8212 8.061 6427 8.160 8.047 6418 8.146 8085 6.415 8.068 8.018 6.537 8301 8.067 6.740 7.993 8.087
4 06.04.2016 82 7.827 8202 8.059 6329 8221 8.054 6386 8.185 8.072) 6.008 8.093 8.007 6.434 8376 8.080 6.543 7.927 8.102
5 07.042016  8.09 7.842 8.141 8.062| 6.189 8304 8.031] 6.276 8.245 8.053) 5.767 8.093 7.974| 6324 8477 8.026 6.090 7.943 8.067
6 08.042016 811 7.811 8210 8.031| 6256 8227 7999 6.343 8.175 7.988 5487 8.027 7.922| 6.176 8467 7.955 5700 7.838 8.033
7 11042016 819 7.803 8.184 8.051| 5926 8209 7.957 5945 8.152 7.944 5217 7954 7907| 5965 8454 7909 5488 7.764 17.972
8 12042016 817 7786 8.169 8.016, 5925 8.175 7.922| 5769 8.087 7.892] 5.020 7.888 7.848 5.886 8.446 7.869| 5542 7.683 7.934
9 13.042016 823 7.769 8.181 8.037| 5994 8.180 7.905 5.507 8.115 7.850, 4.878 7912 7.850| 5.886 8483 7.862 5799 7.599 7915
10 14.042016 826 7.814 8.162 8.029) 5986 8.176 7.890, 5.358 8&.113 7.836) 4.729 7.867 7.809| 5.828 8.536 7.817 5890 7.588 7.888
11 15042016 837/ 7.807 8239 8.004| 6.202 8.120 7.854| 5569 8.105 7.797| 4715 7851 7.792| 5.863 8.565 7.791) 6.124 7.546 7.874
12 18.04.2016 8.6 7.818 8209 8.008 6269 8244 7.843) 5.635 8.157 7.785 4.709 7.865 7.810/ 5950 8.650 7.797 6.289 7.507 7.870
13 19.042016  8.69 7.803 8274 7965 6433 8271 7.827 6.029 8.169 7.766, 4.706 7.872 7.798/ 6.080 8.719 7.774 6.338 7.523 7.871
14 20042016  8.78| 7.807 8340 7.966| 6.603 8312 7.806| 6.143 8229 7.752| 4.686 7.898 7.806/ 6.162 8.790 7.777 6429 7517 17.875
15 21.04.2016 8.7 7861 8418 7935 6480 8354 7813 6.190 8.273 7.768 4.701 7.887 7.791| 6.183 8878 7.774/ 6495 7.517 7.870
16 22042016 855/ 7.837 8511 79000 6493 8412 7.781) 6207 8303 7.749| 4.747 7898 7.800 6.218 8.943 7.776/ 6451 7.540 7.855
17 25042016 838 7.824 8.565 7.905 6309 8560 7.785| 5.893 8367 7.749 4.792 7914 78100 6279 9.040 7.791| 6412 7.537 7.861
18 26.04.2016 853/ 7.814 8.741 7.860 6347 8538 7.755| 6263 8399 7.739 4.831 7914 7.817 6326 9.104 7.784| 6.247 7.533 7.861
19 27042016 859 7.801 8.681 7.856 6.250 8.594 7.751) 6317 8472 7.739| 4855 7920 7.828 6.351 9.173 7.797 5892 7514 7.863
20 28.042016  8.63 7.833 8.805 7.843 6.064 8.655 7.735| 6235 8516 7.744 4906 7915 7.818 6353 9273 7.795| 5.627 7474 7.849
21 29.042016  8.68 7.807 8.874 7.817 5952 8730 7.724| 6327 8569 7.739 4.924 7.934 7.838 6339 9375 7.807| 5273 7.500 7.861
102052016 8.6/ 8.761 8.665 8.6095 8.662 8835 8713 8.655 8808 8715/ 8700 8.755 8.705| 8.674 8807 8710, 8738 8.785 8.729
2 03.052016 856 8.652 8741 8.719| 8286 8.948 8.678 8.258 8.898 8.7120 7975 8762 8.637| 8401 8.886 8.688 8.518 8.831 8.651
3 04052016 823 8705 8.648 8712 7967 8.949 8.664 7.792 8908 8.650 7.389 8.806 8.617 8.053 9.041 8.668 8314 8.796 8.664
4 05052016  7.84 8.697 8.694 8.712| 7.747 9.062 8.647 7.564 8.985 8.630 6.820 8.882 8.624| 7.793 9.166 8.653 8.220 8.873 8.650
5 06052016  7.63 8.663 8.660 8.688| 7.623 9.146 8.592] 7.334 9.016 8.558 6.429 8828 8.543| 7.614 9.226 8.587 8.080 8.848 8.626
6 09.05.2016 7.3 8.674 8.693 8692 7497 9.278 8.604 7273 9.119 8619 6.139 8879 8530 7.579 9.343 8595 8.026 8910 8.653
7 10052016  7.67 8.675 8.615 8.662[ 7.199 9311 8559 6.901 9.104 8.548 5.834 8912 8529 7.503 9.467 8555 7.878 8.953 8.628
8 11.05.2016 7.6, 8585 8869 8.652[ 7.053 9379 8.544 6.887 9.138 8531 5.602 8872 8482 7.583 9.557 8.538 7.909 8.959 8.647
9 12052016  7.66 8.620 8.640 8.628| 6.667 9.573 8.560, 6.787 9.243 8.562 5444 8946 8477 7.583 9.684 8.537 7.905 9.028 8.639
10 13.052016  7.61] 8.593 8.934 8616 6.556 9.673 8.527| 6.925 9.297 8.539, 5363 8.930 8426 7.745 9.813 8506/ 8.049 9.029 8.623
11 16052016  7.59| 8.633 8.881 8.601 6.449 9.810 8519 6.903 9355 8550/ 5324 8961 8420 7.794 9.958 8493 8.184 9.116 8.615
12 17.05.2016 7.5 8.607 8.997 8.588 6.470 9.967 8503 6.777 9.430 8517| 5357 8.983 8.395 7.929 10.108 8.483 8.141 9.175 8.605
13 18.05.2016 748 8.644 8968 8.569| 6.458 10.161 8.505 6.749 9.548 8514 5366 9.015 8388 7.998 10.249 8.485 8.145 9.223 8.636
14 20052016 749 8.634 9.094 8.571| 6306 10370 8.522| 6.764 9.664 8.528| 5398 9.039 8.371] 8.002 10435 8491 8226 9.299 8.624
15 23.05.2016 74| 8.688 9.129 8.565 6.254 10.527 8.513] 6.604 9.739 8504/ 5410 9.039 8.323 8.020 10.602 8475 8211 9323 8618
16 24.05.2016  7.76) 8.712 9.244 8556/ 6.342 10.731 8.525 6.696 9.822 8510, 5410 9.088 8335 8.032 10.784 8481 8.342 9.395 8.620
17 25052016  7.82| 8706 9.295 8.541| 6.402 10.949 8.519| 6.633 9.935 8.488| 5359 9.086 8.300/ 7.988 10.961 8475 8487 9437 8.604
18 26052016  7.63 8.701 9.369 8536 6.671 11.167 8.529| 6.727 10.032 8.489, 5301 9.140 8301 8.014 11.150 8.484| 8523 9478 8.618
19 27.052016  7.62] 8.697 9.457 8532 6.810 11393 8.542| 6.626 10.143 8.489) 5.244 9.150 8269 7.905 11349 8.480| 8412 9.522 8.598
20 30.052016  7.61| 8.681 9.509 8.520/ 6.993 11.598 8.532| 6.663 10.234 8.464| 5208 9.161 8.242| 7.935 11.549 8468 8333 9.573 8587
21 31.052016  7.68 8.676 9.587 8512 6.998 11.868 8.543| 6.757 10.364 8470 5.152 9.205 8236 7.908 11.773 8.477| 8367 9.629 8.581
1 01062016 7.6/ 7.805 7.646 7.630, 7.523 7.580 7.613] 7.615 7.601 7.609| 7.356 7.566 7.603| 7.612 7.594 7.584 7818 7.636 7.640
2 02062016 746 7979 7.665 7.627| 7434 7576 7.564) 7491 7.607 7.595 7261 7.545 7.601| 7.653 7.611 7.560 8.618 7.647 7.616
3 03.00.2016  7.61] 7947 7.624 7572 7337 7.597 7563 7457 7.644 7.623 7.099 7.526 7.618 7.714 7.609 7.546 9.168 7.671 7.630
4 06.06.2016 77| 7.886 7.560 7.617 7.038 7.469 7.546/ 7230 7.542 7.584| 6.920 7.461 7.587/ 7.606 7.584 7.513] 9.515 7.635 7.580
5 07.062016  7.77, 7.818 7.623 7.628| 7219 7442 7501 6.993 7.549 7.586 6.671 7453 7.617| 7488 7.586 7512 9.674 7.576 17.536
6 08.00.2016  7.74) 7.867 7.625 7.643 7397 7382 7479 7.071 7.504 7529 6559 7414 7.621 7551 7.580 7481 9987 7.586 7.553
7 09.062016  7.76) 7.927 7593 7.659| 7.798 7.408 7476 7.187 7.557 7.560, 6.367 7407 7.610/ 7.593 7.634 7.494 10250 7.632 7.546
8 10.062016  7.66 8.195 7.587 7.651) 8.151 7366 7.513| 7209 7.528 7.586/ 6.145 7.399 7.645 7.501 7.616 7.496| 10477 7.622 7.572
9 13.00.2016  7.51) 8385 7.625 7.685 9.440 7318 7481 6916 7489 7.545 5891 7.356 7.630 7408 7.596 7.441 10729 7.627 7.548
10 14.062016  7.57 8491 7.624 7.692) 10.596 7.324 7.464| 6928 7477 7.581) 5.663 7.331 7.639 7371 7.565 7.446|11.190 7.613 7.544
11 15062016  7.59| 8.542 7.617 7.691) 11.308 7.303 7.478 6.648 7.466 7.593| 5.606 7.288 7.630, 7.354 7.518 7.432 11.534 7.608 7.542
12 16062016  7.52| 8589 7574 7.672|11.852 7236 7459 6.698 7416 7.591| 5477 7253 7.618/ 7253 7476 7416 12.137 7.596 7.520
13 17.062016  7.56, 8.679 7.595 7.684 12290 7227 7452 6264 7389 7.592) 5.368 7.220 7.634 7.143 7437 7.413|12.660 7.613 7.523
14 20062016  7.76| 8791 7.612 7.692) 13.010 7.203 7.439 5907 7380 7.596| 5272 7201 7.641] 7.191 7.420 7.387 13277 7.637 7514
15 21.06.2016 7.8 8.741 7.623 7.706) 13.165 7.170 7.445 5446 7360 7.618/ 5.167 7.176 7.662| 7.159 7381 7.401 13.820 7.651 7.534
16 22.06.2016 7.8 8714 7591 7.723| 12933 7.077 7468 4.823 7.340 7.630, S5.118 7.139 7.660| 7.130 7.344 7396 14459 7.664 7.518
17 23.062016 796/ 8.643 7.587 7.2812.506 6.961 7.437| 5.144 7282 7.604| 5.086 7.078 7.646| 7.126 7.296 7.369 15.109 7.653 7.488
18 24.062016  7.58/ 8.597 7.584 7.742 11550 6.882 7.435| 5.104 7259 7.613] 5.094 7.047 7.668 7.170 7261 7371|15.682 7.662 7.481
19 27.06.2016  7.63] 8595 7.615 7.753| 10.549 6.728 7.434] 4954 7217 7.617 5.067 7.006 7.661| 7226 7.209 7.349 16.192 7.657 7.450
20 28.062016  7.74| 8597 7.614 7768 9.814 6575 7440/ 5529 7.172 7.619| 5.034 6970 7.679| 7257 7.149 7.363 16.673 7.659 7454
21 29.062016 776 8.543 7.594 7.773) 9482 6367 7438/ 6.007 7.134 7.624 5.035 6.936 7.662 7320 7.087 7.346| 17317 7.645 7441
22 30.062016  7.68 8470 7.579 7.772) 9.337 6.168 7.417| 7.551 7.088 7.611] 5.024 6.853 7.624) 7400 7.022 7.333| 18.093 7.625 7412
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET1
1Y 3Y 5Y 1Y 3Y 5Y 1Y Y 5Y 1Y Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek |ongori |ongdri |ngori | ongdril | ongori | ongdrd | dngoril | ongori | ongdrd Gngdri |ngdri | ongori | ongdri | ongdri |Gngdri | dngdrd | ongdri | dngdrd
1 01072016  7.71) 7.593 7.668 7.676/ 7.336 7.022 7.632| 7361 7.612 7.626| 7230 7.600 7.600| 7.460 7.645 7.615 7.640 7.624 7.636
2 04072016  7.78| 7.867 7613 7.699 7.399 7.655 7.643| 7.539 7.663 7.661 7.173 7566 7.552 7.630 7.657 7.635 8.019 7.688 7.639
3 08072016  7.84 7612 7.662 7677 7344 7.659 7588 7458 7.635 7617 7215 7.578 75200 7.742 7.636 7.585 8.194 7.683 7.620
4 11.07.2016 8 7.614 7710 7670/ 7.214 7.641 7.553| 7394 7.649 7.590/ 7.104 7.584 7.510, 7.835 7617 7.555 8392 7.701 7.624
5 12072016 824 7592 7.682 7.666 7.10 7.572 7529 7345 7.594 7578 6995 7.553 7488 7.841 7.588 7508 8.566 7.729 7.648
6 13.07.2016 831 7.771 7.646 7.670/ 7.174 7.601 7535 7399 7592 7.590, 6.908 7.551 7482 7.828 7.629 7.508 8.660 7.667 7.623
7 14072016 837 7778 7.628 7.680 7365 7.581 7.558) 7.588 7.553 7.599 6.933 7.568 7.509 7.809 7.644 7526 8.846 7.653 7.645
8 15072016  843| 7.603 7.607 7.690/ 7411 7589 7.533| 7.628 7.551 7.572| 6.856 7.566 7.490/ 7.745 7.655 7.514 9.003 7.690 7.635
9 18.07.2016 832 7.821 7.613 7.693| 7.628 7.584 7.539| 7.965 7.533 7.579| 6.755 7.584 7.501 7919 7651 7.5320 9230 7.713 7.657
10 19.07.2016  7.86| 7.815 7.634 7.699| 7.823 7552 7.521| 8.024 7496 7.568 6.757 7546 7.465 8.114 7636 7.504 9521 7.731 7.653
11 20.07.2016 760 7798 7610 7.693 8.029 7.514 7501 8338 7461 7549 6754 7.514 7427 8271 7.632 7485 9.795 7.701 7.612
12 21.072016 727 7610 7.586 7.676 8.103 7486 7482 8439 7433 7532 6738 7.522 7427 8334 7618 7464 9977 7.700 7.632
13 22072016  7.16/ 7.596 7.600 7.682| 8.0601 7.466 7.463| 8383 7409 7.521| 6.757 7510 7.414] 8355 7.597 7448 10.153 7731 7.639
14 25072016 733 7815 7.591 7.680, 7.977 7472 7466 8394 7A4Il 7526 6.753 7519 7.419| 8386 7.602 7.448 10215 7.765 7.651
15 26072016  7.37| 7.579 7.604 7.675| 7.874 7457 7455 8.142 7390 7.536/ 6.754 7505 7.396 8417 7.601 7.434 10268 7.755 7.648
16 27072016 731 7.592 7582 7.667| 7.845 7431 7445 8172 7371 7.524| 6.753 7485 7.381] 8441 7.602 7426/ 10.067 7.741 7.633
17 28072016 738 7570 7.613 7.656 7871 7462 7435 8033 7355 7.525 6751 7489 7377 8434 7.614 7415 10018 7.773 7.646
18 29.072016 739 7772 7606 7.656 7913 7441 7427 8.190 7.345 7525 6.798 7478 7372 8417 7.603 7407 9951 7789 7.646
1 01.08.2016 7.5 7596 7407 7399 7495 7445 7375 7419 7428 73700 7425 7457 7418 7420 7471 7335 7395 7446 7369
2 02082016  7.52 7.683 7375 7391 7612 7414 7339 7533 7418 7347 7611 7481 7426 7541 7495 7305 7468 7496 7363
3 03.082016  7.39| 7.673 7410 7406 7.558 7357 7.330/ 7.386 7381 7.333 7378 7507 7.455 7522 7498 7.289 7426 7497 7333
4 04082016  7.52| 7.618 7425 7441 7312 7354 7359 7420 7391 7371 7257 7468 7463 7.648 7518 7311 7.631 7465 17.350
5 05082016  7.67| 7.649 7429 7454 7343 7367 7368 7.602 7393 7360 7200 7402 7438 7.765 7.518 7.303 7.886 7.466 7.323
6 08.08.2016 791 7.611 7423 7442 7239 7304 7331 7.647 7346 7.335 7.093 7360 7.447 7.788 7501 7.285 7988 7444 7321
7 09.08.2016  7.99 7.621 7435 7449 7.056 7300 7275 7713 7347 73020 7.069 7314 7413 7762 7452 7247 8236 7405 7237
8 10.082016  7.94 7508 7426 7441 7209 7.286 7.278 7911 7332 7319 7.104 7.263 7.400/ 7.785 7461 7256/ 8.626 7.416 7252
9 11.08.2016 79 7609 7429 7426 7.043 7289 7251 8.164 7339 7317 7.086 7.205 7362 7.844 7427 7230 9.101 7.384 7247
10 12.082016 795 7.658 7395 7398 7.010 7.255 7.79 8363 7.288 7293 7129 7.118 7311 7871 7362 7.175 9517 7315 7171
11 15082016 793 7.639 7393 7388 6841 7268 7.1600 8379 7.277 7316 7.39 7.083 7308 7.894 7.334 7.84 9.883 7327 7.83
12 16082016 797/ 7.586 7363 7.380| 6.693 7281 7.156/ 8388 7.286 7.321| 7.185 7.064 7.294] 7.820 7.288 7.177 10347 7318 7.170
13 17082016 791 7.543 7372 7376 6497 7.267 7.155 8329 7.261 7333 7.260 7.036 7.299| 7.744 7258 7.198 10813 7320 7217
14 18.08.2016  7.94| 7479 7361 7387 6.116 7281 7.134| 8293 7274 7.334) 7225 7009 7.278 7706 7224 7.195 11.074 7288 7.178
15 19.082016 791 7.579 7351 7367| 5904 7274 7.101| 8343 7267 7.321] 7215 6946 7.241] 7.702 7.180 7.174 11240 7.252 7.130
16 22.082016 787 7455 7341 73700 5716 7290 7.119 8311 7278 7339 7225 6943 7246 7799 7.164 7.194 11607 7.261 7.161
17 23.08.2016 79 7517 7334 7367 5738 7297 7117 8232 7289 7336 7277 6926 7230 7852 7.150 7.187 12.144 7246 7111
18 24082016  7.65) 7488 7.320 7.354) 5921 7.298 7.102 7.973 7293 7349 7384 6.903 7.232| 8.013 7.146 7.191| 12,618 7240 7.104
19 25.08.2016 7707507 7318 7.358) 5.884 7304 7.104 7943 7317 7351 7435 6874 7.194 8103 7.122 7.183 12952 7209 7.034
20 26082016  7.81| 7483 7296 7.342| 5922 7287 7.108| 8059 7316 7.345| 7463 6.824 7.165 8151 7.109 7.165 13358 7.189 7.017
21 29082016  7.74 7469 7.281 7.340 5943 7.289 7.115 8286 7319 7357 7.504 6.803 7.153| 8.248 7.099 7.170| 13.961 7.183 6.994
22 31.082016  7.67 7510 7255 7331 6.052 7295 7.08 8512 7.342 7350 7549 6.777 7.140, 8229 7.089 7.160 14490 7.159 6.935
1 01092016  7.73 7.679 7.57 7.632) 7.606 7711 7724/ 7514 7706 7.709| 7.728 7715 7.694 7.329 7722 7711 7.574 17708 7.723
202092016  7.92 7.687 7767 7.627 7476 7723 7704 7354 7723 7707 7770 7.694 7.640 7207 7.728 7.692 7.646 7.747 7.753
3 05.09.2016 8.1 7.694 7758 7.697 7307 7717 7.685 7.376 7.759 7.709 7.884 7.731 7.650| 7.177 7.736 7.658 8.028 7.746 7.754
4 0609.2016 817/ 7.708 7.789 7.740| 7.355 7.747 7.662| 7409 7.802 7.701 7995 7.739 7.649 7274 7749 7.649 8474 7839 7.755
5 07092016  8.14/ 7.657 7.792 7.695 7446 7710 7.589 7.664 7.720 7.648 8.069 7.738 7.653 7344 7.679 7.604 8.591 7.844 7.738
6 08.09.2016  8.24| 7.625 7.830 7.617| 7.343 7.677 7551 7405 7719 7.621 8.199 7.754 7.614 7260 7.677 7.573 8562 7.795 7.714
7 09.092016 819 7565 7.832 7592 7313 7.656 7476 7524 17.693 75700 8342 7.739 7597 7293 7.679 7511 8975 7.826 7.690
8 16092016 821 7.334 7812 7.589 7.47 7.693 7.394 7.567 7.712 7496 8467 7.727 7579 7340 7.647 7456/ 9.509 7.780 7.656
9 19.09.2016  8.32| 7.300 7.820 7472 7.184 7.698 7.335| 7.628 7.750 7.439 8570 7.714 7.553) 7434 7616 7407 9447 7798 7.647
10 20.09.2016 83| 7488 7.785 7440/ 7.234 7.697 7.265| 7.687 7719 7.379 8.660 7.690 7.519 7.502 7.587 7.349 9.466 7.709 7.616
11 21.092016 832 7472 7.789 7404 7368 7.652 7213 7517 7700 73300 8717 7.657 7474 7485 7.569 7295 9.550 7.700 7.596
1222092016 852 7447 7790 74120 7364 7671 7.161 7571 7711 7285 8801 7.656 7446 7448 7.581 7259 10.008 7.675 7.580.
1323092016 852 7.332 7.795 7.385 7.376 7.687 7.158| 7.550 7.714 7.276/ 8.868 7.660 7.442| 7466 7.594 7267 10.107 7.696 7.576
14 26092016  8.05 7306 7.822 7388 7395 7710 7.60, 7.846 7.741 7276 8915 7.656 7433 7479 7.606 7272 9.985 7711 7578
15 27.09.2016 8.1 7473 7824 7377 7502 7728 7147 7876 724 7267 8949 7.640 7424 7402 7.609 7261 10.247 7.666 7.568
16 28.09.2016 82 7315 7828 7371 7610 7729 7.127) 7905 7.721 7.244 9.004 7.631 7405 7372 7.622 7258 10.652 7.673 7.556
17 29.09.2016 822 7286 7.869 7407 7.684 7743 7.138 7922 7717 7251 9.062 7.663 7429 7461 7.665 7.283 10.625 7.668 7.563
18 30.09.2016  8.01 7258 7.901 7414 7.676 7765 7.139 8111 7.742 7250, 9.116 7.679 7432 7575 7.689 7307 10.767 7.731 7.557
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET1
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y kb4 5Y 1Y 3Y 5Y 1Y 3Y 5Y
Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF
No gergek | Ongdril | Gngdril | ongorii | dngori | ongdrii | 6ngdrii | dngdrii | 6ngdrii | Sngdrii | Sngdril | Gngdril | Sngdri | Gngdri | Gngdri |dngdri | dngdri | dngdri | ongdri
1 03.10.2016 8.12| 8.115 8.053 8.066 7.757 8.167 8.043] 7.736 8&.161 8.037| 8.210 8.099 8.054 7.827 8.149 8.053 7.615 8161 8.059
2 04.10.2016 8.11| 7.843 8.179 8.094 8.151 8250 8057, 7.551 8214 8.061| 8.537 8.166 8.061 7.788 8242 8.074/ 7.168 8248 8.134
3 05.10.2016 8.12| 7.789 8.071 8.040, 8.602 8289 8007 7.376 8228 8.007/ 8.861 8219 8.059 7.895 8295 8.067 7353 8282 8.190
4 06.10.2016 8.16/ 7.807 8.127 7989 9.173 8411 8011] 7.530 8336 8.000 9.107 8355 8.160 7.958 8412 8.109 7445 8413 8.285
5 07102016 815 7.789 8.040 7.944 9515 8415 7933 7554 8321 7934 9358 8377 8175 8.039 8405 8.058 7.093 8480 81282
6 10102016  8.14) 7.789 8.123 7.959 9.851 8487 7975 8.024 8404 7981 9.684 8502 8248 8267 8477 8.104 6925 8511 8368
7 11102016 8.07 7.563 8.056 7.940 10225 8.507 7.961 8.002 8.393 7.946 10.054 8.577 8281 8485 8540 8.110, 6.767 8.615 8.406
8 12102016  8.11| 7.627 8.068 7.903|10.502 8.543 7.925| 8.131 8.418 7.922| 10378 8.656 8.342] 8587 8.614 8109 7.154 8.744 8457
9 13.10.2016 8.04| 7.789 8.063 7.848 10.888 8593 7.887| 7.966 8452 7.856| 10.662 8.708 8377 8.602 8.621 8.073 6978 8818 8.449
10 14.10.2016 8.02| 7.566 8.062 7.854 11225 8589 7.841] 7.935 8446 7.851/10.979 8.759 8388 8581 8.631 8.047 6466 8.860 8.454
11 17.10.2016 8.01| 7.789 8.058 7.816/ 11.514 8.653 7.853] 7.919 8517 7.840/ 11.205 8.819 8433 8522 8.699 8.065 6.184 8921 8.510
12 18.10.2016 8.15| 7491 8.057 7.798 11.708 8.694 7.820/ 7.690 8.539 7.793| 11.379 8.869 8454 8476 8748 8.049 6213 8996 8.551
1319102016 823 7.545 8050 7.794 11.679 8733 7.825 7.704 8584 7.798 11.527 8946 8511 8449 8813 8.075| 6.368 9.068 8.624
14 20.102016 831 7.789 8.079 7.783| 11.766 8.786 7.816| 7.761 8.594 7.789| 11.605 8.988 8.531] 8362 8.828 8.074 5.680 9.071 8.646
15 21.102016 825 7.563 8.076 7.779| 11.823 8.820 7.806| 7.769 8.630 7.797| 11.697 9.028 8.546| 8341 8.848 8.084 4984 9.106 8.698
16 24102016 836/ 7.445 8.069 7.758 11.869 8.883 7.822) 7.871 8.697 7.810 11.827 9.107 8.603 8.431 8910 8.108 5.072 9.166 8.768
17 25.10.2016 841 7448 8.09 7.787 11931 8927 7817 7.819 8711 7.792| 11.966 9.173 8.639 8.508 8955 8.114/ 5.007 9.184 8.816
18 26.10.2016 843 7.505 8.078 7.786/ 12.091 8960 7.824| 7.949 8.737 7.808| 12.086 9.249 8.695 8.632 8989 8.132] 4.189 9.239 8.893
19 27.10.2016 842 7.789 8.114 7.783) 12.080 9.003 7.810/ 7.945 8.776 7.803| 12.150 9.293 8713 8.694 9.002 8.122] 3.059 9.293 8.I915
20 28.10.2016 831 7.948 8.097 7.772) 12.011 9.020 7.785| 7.819 8.787 7.778| 12.147 9.344 8740 8773 9.022 8111 2.781 9319 8971
21 31102016  8.43| 7.789 8.095 7.758/ 11.990 9.057 7.790| 7.876 8.810 7.774/ 12.173 9.402 8.783] 8850 9.055 8.119/ 2.955 9.327 9.017
1 01112016 849 8488 8442 8453 8266 8542 8466 8.324 8551 8.466 8593 8490 8473 8458 8499 8470/ 8310 8490 8473
2 02112016 827 8.139 8466 8417 8213 8586 8422 8310 8.602 8446 8.851 8.542 8481 8.626 8528 8433 8366 8519 8435
3 03.11.2016 8.19| 7.827 8428 8382 8272 8.691 8425 8415 8.652 8.457) 9.115 8.586 8513 8794 8573 8417 8444 8558 8.430
4 04.11.2016 796/ 7.609 8387 8.343| 8374 8.690 8.394 8376 8.659 8444 9458 8.656 8533] 9.061 8.582 8.382| 8.464 8.637 8.424
5 07.11.2016 785 7.577 8372 8.334| 8.408 8.784 8.387 8388 8.693 8449 9.886 8744 8.603] 9299 8.617 8.371| 8466 8.631 8.440
6 08.11.2016 7.79) 7.704 8331 8271 8492 8763 8319 8350 8711 8403 10.195 8.802 8.616/ 9.464 8597 8319 8521 8.673 8406
7 09.11.2016 778 7.723 8292 8.181| 8.522 8.847 8251 8279 8763 8344/ 10421 8.833 8.613] 9.587 8.610 8248 8.631 8713 8345
8 10112016  7.89| 7.594 8261 8.114| 8837 8.848 8.192| 8422 8783 8.298/ 10.728 8.895 8.625 9.707 8.567 8.191] 8595 8.695 8311
9 IL11.2016  7.78) 7563 8213 8068 9.065 8.855 8.148 8426 8816 8271 11.151 8958 8.650 9.884 8561 8.155 8.686 8.776 8320
10 14112016  7.68/ 7.592 8.154 8.041| 9.346 8917 8.108| 8532 8.867 8.254| 11.578 8.999 8.667 10.081 8.564 8.100 8.780 8.786 8.302
11 15112016  7.71) 7.621 8.116 8.000 9.433 8.893 8059 8.756 8.898 8213 12.025 9.068 8.678 10.189 8.566 8.058 8.976 8810 8277
12 16.11.2016 7.72| 7.617 8.094 7.951| 9.387 8.972 8.018 8589 8936 818712373 9.099 8.679| 10.181 8.571 8.018 8923 8828 8267
13 17.11.2016 77| 7.567 8.081 7.925 9.333 8955 7.974 8889 8973 8155/ 12.698 9.137 8.677/ 10.217 8571 7.983 8949 8.884 8204
14 18.11.2016 7.73] 7.547 8.055 7.904| 9.291 9.013 7973 8916 9.048 8.172 13.037 9.199 8.712 10.238 8.618 7.974  9.011 8.886 8285
15 21.11.2016 774/ 7.685 8.040 7.893| 9.232 9.014 7.939 8976 9.080 8.146| 13.326 9.246 8.725| 10.261 8.641 7.938 9.036 8.948 8276
16 22.11.2016 77 7841 8.049 7.868 9296 9.029 7917 9.041 9.101 8.126) 13.626 9.318 8746 10282 8.672 7922 9.161 8957 8.269
17 23112016 7.68 7.828 8055 7.844 9298 9.077 7.891 8.724 9.153 8.118 13.902 9363 8.749 10.269 8.697 7.898 9.176 9.008 8.263
18 24112016  7.55| 7.746 8.054 7.829| 9.394 9.062 7.850| 8.664 0.152 8.084| 14.146 9.406 8.747/ 10263 8.716 7.868  9.197 9.033 8247
19 25112016 736/ 7.687 8.043 7.815[ 9.532 9.103 7.840| 8.766 9.197 8.080| 14.413 9.453 8.767 10318 8.748 7.846 9.199 9.052 8238
20 28.11.2016 745 7.657 8.035 7.807| 9.704 9.070 7.806] 8.630 9.213 8.040) 14.671 9.498 8.774/ 10390 8.772 7.812| 9.255 9.075 8.214
21 29.11.2016 744/ 7.669 8.029 7.788 9.744 9.113 7.790, 8.796 9.224 8.029| 14.883 9.531 8.783| 10421 8.791 7.789 9357 9.110 8.195
22 30.11.2016 74 7674 8.020 7.773] 9.665 9.078 7.762] 8.616 9.224 8.007| 15.046 9.549 8.778 10.367 8.777 7.766, 9.305 9.115 8.182
1 01.12.2016 729 7384 7422 7428 7434 7501 7438 7412 7479 7443 7589 7446 7390 7279 7492 7426 7.81 7449 7448
2 02122016 7.37 7276 7435 7436 7458 7.548 7469 7357 7488 7471 7924 7419 7356 7.613 7.569 7441 7.180 7.519 7428
3 05.12.2016 74 7287 7460 7507 7533 7.607 7518 7589 7.541 7521 8259 7476 7346 8.059 7.645 7517 7313 7.586 7.429
4 06122016  7.53) 7477 7453 7528/ 7560 7.660 7.560, 7.569 7.591 7.581 8.694 7.579 7416 8488 7.762 7.564 7.656 7.735 7.460
5 07.12.2016 759 7508 7471 7538 7.636 7.671 7.507 7.589 7.586 7.557 9.068 7.582 7.384| 8.880 7.810 7.508 8.163 7.778 7.419
6 08.12.2016 7.63] 7498 7471 7.555| 7926 7.779 7.553] 7.754 7.665 7.600 9.362 7.636 7.392| 9.198 7.889 7.564 8.501 7.867 7.428
7 09.12.2016 7.56| 7.533 7485 7.539| 8.028 7.855 7.557 7921 7717 7.613] 9.691 7.670 7.382| 9.473 7.997 7.586 8.606 7.957 7.435
8 12.12.2016 748 7.551 7469 7.544| 8.091 7.923 7.566 8.024 7.760 7.619/ 10.014 7.728 7.380| 9.761 8.048 7.598 8.640 8.048 7.439
9 13.12.2016 7.64/ 7512 7429 7.550[ 8.039 7.947 7.559 8.032 7.761 7.617 10234 7.755 7.386| 9.941 8.067 7.611| 8.679 8.099 7.420
10 14122016 7.65 7493 7419 7529 7970 7948 7535 7.830 7.754 7.608 10.386 7.763 7.350 10.076 8.084 7.576/ 8.950 8.127 7.397
11 15122016 7.73) 7311 7.384 7504 7990 7976 7.549 7864 7.719 7.607 10.570 7.761 7.333 10.234 8.103 7.566/ 9.216 8.175 7.374
12 16122016  7.75| 7.247 7374 7.523| 7.854 7999 7.519| 7961 7.751 7.602| 10.743 7.779 7.303| 10253 8.134 7.569, 9.288 8.204 7.354
13 19.122016 7.8/ 7308 7.350 7.558) 7.882 8.003 7.539 7952 7.767 7.616 10.982 7.803 7310 10331 8.142 7.569 9.361 8256 7.355
14 20.12.2016 774/ 7397 7340 7.553| 7.811 8.026 7.535 7910 7.788 7.616/ 11.190 7.811 7.294 10.347 8.157 7.571 9465 8332 7341
15 21.12.2016 7.83| 7464 7337 7.573| 7.855 8.004 7.548 7926 7.794 7.613| 11.313 7.821 7.280 10.374 8.156 7.559 9.594 8360 7.342
16 22.12.2016 7.83] 7487 7332 7611 7.920 8.015 7.547 8248 7.826 7.613] 11456 7.828 7.258| 10.334 8.166 7.560, 9.722 8.402 7.332
17 23.12.2016 7.77) 7518 7.336  7.636/ 7.890 8.027 7.565 8.085 7.844 7.633| 11.651 7.863 7.264| 10.346 8.203 7.583 9.899 8.506 7.351
18 26.12.2016 7.65/ 7.533 7.344 7.663| 7.883 8.036 7.581 8.031 7.883 7.638/ 11.826 7.899 7.268 10.386 8.214 7.594 10.046 8571 7.339
19 27122016 7.65 7.566 7344 7702 7.886 8.059 7.585 7.845 7.881 7.660 11.930 7.930 7.268 10.374 8247 7.607 10.288 8.639 7.351
20 28.122016  7.65| 7.582 7359 7.715| 8013 8.078 7.592| 7.895 7.899 7.663| 11.943 7.948 7.250/ 10329 8259 7.599 10317 8.685 7.327
21 29122016  7.66| 7.548 7349 7.725| 8.019 8.094 7.560| 8.025 7.885 7.655/11.977 7.946 7.225/ 10201 8.265 7.595 10.162 8.697 7.310
22 30.12.2016 7.64) 7550 7360 7.742| 7.896 8.139 7.593] 7.958 7.908 7.679) 12.026 7.980 7.234] 10.132 8302 7.615 9.909 8.749 7317
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EK-B: SIRKET2 i¢in 6 algoritmanin,
degerleri ve gercek EYF degerleri

Ocak-Aralik 2016 donemine ait 6ngdrii EYF

i M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET2
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3y 5Y 1Y 3y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | BYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek | Ongori | dngoril | dngorii | ongori |6ngori |Sngdri | dngdrii | 6ngdri |6ngdri | Gngdri | Sngdril |Gngdri | Gngdri | dngdri |ongdri | dngdri | dngdri | Gngdri
1 04.01.2016 126) 1276 1291 1286/ 1271 1.286 1.287| 1255 1283 1.285 1297 1281 1276, 1.253 1284 1293 1.289 1281 1278
2 05.01.2016 1.24] 1283 1.293 1279] 1278 1272 1289 1274 1269 1281 1310 1272 1269 1234 1271 1293 1304 1261 1.259
3 06.01.2016 1.21) 1249 1284 1277) 1329 1259 1293 1292 1256 1286 1.343 1259 1266/ 1244 1261 1301 1345 1255 1254
4 07.01.2016 1.21) 1256 1274 1277) 1320 1243 1296 1261 1239 1280 1350 1.256 1.264| 1212 1239 1299 1353 1238 1244
5 08.01.2016  1.22| 1.242 1.287 1.284| 1.334 1236 1304 1287 1230 1283 1.358 1.247 1.266/ 1.196 1240 1309 1372 1236 1251
6 11.01.2016 1.2) 1243 1269 1278 1332 1232 1308 1268 1226 1.288 1.369 1251 1271 1.183 1233 1311 1386 1240 1.249
7 12012016 12) 1242 1290 1287 1342 1228 1316 1267 1225 1.292] 1375 1256 1274 1.175 1243 1318 1400 1245 1255
8 13.01.2016 12 1237 1288 1.294] 1346 1236 1.329 1277 1232 1307 1385 1261 1280 1.176 1.248 1.335| 1.398 1.254 1.267
9 14.01.2016 12 1238 1.291 1.288 1.360 1.232 1.334) 1283 1229 1312) 1398 1268 1284 1158 1.250 1.339| 1.397 1253 1.265
10 15.01.2016 1.18] 1232 1295 1288 1378 1230 1333 1311 1230 1312) 1412 1265 1280/ 1.163 1.253 1.339] 1398 1247 1.263
11 18.01.2016 1.16| 1256 1296 1288 1379 1228 1339 1316 1228 1315 1413 1263 1280/ 1.169 1.251 1.343] 1380 1234 1.263
12 19.01.2016 1.17| 1227 1305 1290/ 1377 1225 1342 1335 1226 1317 1427 1265 1283 1.161 1.253 1345 1388 1221 1.255
13 20.01.2016 1.14] 1243 1312 1295 1367 1223 1344 1356 1224 1322 1419 1265 1283 1.163 1257 1348 1387 1218 1.250
14 21.01.2016 1.14| 1246 1306 1.304] 1388 1222 1354 1376 1225 1329 1424 1263 1284 1.164 1259 1357 1393 1215 1.251
15 22.01.2016 1.18] 1253 1317 1.309] 1391 1221 1351 1403 1225 1327 1418 1260 1285 1.160 1.256 1356/ 1391 1205 1.246
16 25.01.2016 12) 1247 1311 1310/ 1400 1217 1.354] 1417 1221 1329 1410 1257 1285 1.154 1253 1360 1387 1.196 1.243
17 26.01.2016 1.19) 1251 1317 1313] 1409 1215 1359 1415 1219 1336/ 1401 1252 1287 1.142 1252 1364 1394 1.186 1239
18 27.01.2016 12) 1239 1311 1317 1390 1212 1.363| 1412 1218 1337 1387 1248 1289 1.132 1251 1366 1385 1.175 1235
19 28.01.2016 1.24| 1268 1314 1320 1380 1207 1371 1.392 1213 1342 1382 1246 1292 1.118 1249 1.372| 1398 1.170 1.233
20 29.01.2016 125) 1.251 1308 1325 1386 1.205 1.373| 1356 1209 1.346/ 1368 1242 1292 1.099 1244 13720 1410 1.160 1227
1 01.02.2016 127, 1244 1236 1247 1235 1249 1255 1239 1250 1.253] 1224 1248 1245 1238 1248 1249 1224 1248 1244
2 02.02.2016 1.27| 1264 1234 1266/ 1233 1244 1259 1233 1245 1260 1213 1248 1243 1229 1244 1250/ 1208 1.245 1.235
3 03.02.2016 127, 1263 1251 1264 1209 1232 1269 1.197 1235 1.262] 1204 1230 1236 1210 1232 1255 1233 1219 1230
4 04.02.2016 127, 1308 1259 1271 1219 1218 1270| 1166 1221 1.259/ 1.189 1221 1.238 1.192 1227 1264 1275 1209 1227
5 05.02.2016 129, 1317 1245 129 1205 1215 1268 1.179 1217 1256 1.176 1216 1235 1.171 1222 1269 1278 1202 1225
6 08.02.2016 1.3) 1.331 1236 1286/ 1219 1214 1274 1.178 1218 1.262] L.16l 1211 1235 1.162 1219 12720 1.2838 1.199 1.226
7 09.02.2016 1.24| 1380 1.264 1299 1238 1214 1286 1.155 1217 1271 1.167 1208 1.239| 1.138 1219 1.283] 1.288 1.198 1.230
8 10.02.2016 1.24| 1422 1286 1299 1246 1217 1304 1.169 1224 1284 1.158 1209 1244 1.133 1.227 1299 1304 1202 1.236
9 11022016 1.22| 1425 1284 1317) 1254 1208 1307 1.198 1224 1289 1.147 1208 1245 1.144 1231 1305 1332 1.192 1.237
10 12.02.2016 1.22| 1414 1298 1306/ 1256 1.194 1316/ 1.176 1219 1296 1.145 1204 1247 1.144 1227 1311} 1309 1.171 1.235
11 15.02.2016 1.21) 1411 1311 1318/ 1258 1.183 1.323] 1.114 1205 1299 1.143 1.199 1248 1.154 1221 1317) 1325 1.159 1.232
12 16.02.2016 1.22| 1358 1320 1.312] 1230 1181 1.328) 1.102 1.197 13020 1.119 1.195 1247 1164 1216 1321 1321 1.142 1226
13 17.02.2016 125/ 1367 1315 1.324] 1228 1.177 1337, 1.148 1.189 1310, 1.090 1.188 1246/ 1.169 1.206 1.326/ 1.304 1.129 1.220
14 18.02.2016 1.28) 1334 1317 1.324] 1210 1.168 1339 1.147 1176 1311 1.063 1.179 1246/ 1.175 1.196 1328 1334 1.110 1215
15 19.02.2016 1.32] 1328 1326 1.322) 1.186 1.164 1341 1.115 1169 1314/ 1.034 1.170 1.243] 1171 1.191 1330, 1.336 1.098 1.210
16 22.02.2016 1.33] 1347 1336 1.323] 1165 1.160 1351 1.079 1.162 1322/ 1.003 1.163 1242 1.162 1.188 1.337| 1356 1.083 1.209
17 23.02.2016 1.37| 1311 1336 1321 1.138 1.152 1354/ 1.027 1.152 1323 0973 1.153 1241 1155 1.183 1340/ 1373 1.068 1.208
18  24.02.2016 136/ 1302 1331 1.324] 1.133 1.148 1361 0.986 1.140 1330 0.946 1.145 1240/ 1.134 1.176 1.344] 1344 1.053 1.208
19 25.02.2016 1.33] 1299 1333 1321 1.120 1.145 1364 0986 1.132 1334 0922 1.136 1238 1.125 1.168 1346/ 1333 1.039 1.203
20 26.02.2016 1.35) 1298 1330 1.322] 1.108 1.141 1366/ 1.007 1.124 1338 0.895 1.127 1236/ 1.123 1.160 1.347| 1346 1.026 1.197
21 29.02.2016 136/ 1305 1325 1314] 1.105 1.137 1370 0942 1.116 1342 0.872 1.120 1235 1.118 1.154 1350, 1.335 1.013 1.194
1 01.03.2016 136) 1.349 1371 1369 1414 1376 1370f 1352 1377 1371 1404 1371 1377, 1340 1372 1368 1353 1379 1378
2 02.03.2016 1.37| 1381 1365 1377 1379 1351 1362 1316 1349 1363 1366 1362 1380 1257 1363 1368 1335 1351 1.360
3 03.03.2016 137, 1.347 1364 1377 1380 1346 1349 1317 1349 1.352] 1353 1363 1383 1217 1358 1361 1313 1349 1356
4 04.03.2016 137, 1.343 1369 1376/ 1400 1329 1345 1342 1336 1354 1360 1347 1375 1201 1342 1356 1347 1326 1.349
5 07.03.2016 138 1.343 1363 1376/ 1451 1314 1344 1347 1323 1.352] 1380 1350 1.381 1.195 1330 1354 1366 1321 1.359
6 08.03.2016 139 1.345 1360 1385 14838 1306 1345 1346 1323 1355 1399 1346 1381 1.197 1322 1353 1372 1304 1.359
7 09.03.2016 1.4 1.341 1351 1389 1498 1306 1.352| 1389 1312 1.362] 1419 1345 1384 1.177 1313 1358 1378 1293 1.366
8 10.03.2016 142 1375 1347 1386 1.560 1.286 1.351| 1386 1.297 1361 1441 1336 1384 1.159 1298 1356 1353 1271 1.367
9 11.03.2016 1.42| 1369 1.343 1.387) 1577 1277 1.358] 1.328 1280 1.369 1459 1335 1387 1.133 1.287 1.362| 1357 1243 1373
10 14.03.2016 145 1.359 1.347 1385 1.552 1.258 1.359| 1357 1266 1.371] 1462 1324 1384 1.112 1273 1358 1337 1211 1372
11 15.03.2016 143 1351 1.343 1386/ 1499 1256 1.358) 1.320 1254 1372 1472 1318 1387 1.097 1259 1.357| 1342 1.181 1376
12 16.03.2016 1.43| 1354 1347 1390] 1514 1243 1.363] 1.285 1245 1375 1474 1309 1388 1.091 1.244 1358 1383 1.149 1.386
13 17.03.2016 142 1347 1347 1.391] 1.519 1.245 1369 1.240 1239 1380 1471 1305 1389 1.072 1237 1.362| 1.382 1.122 1.391
14 18.03.2016  1.43| 1342 1346 1392 1471 1236 1372 1258 1233 1.381| 1464 1.298 1.390/ 1.048 1229 1363 1388 1.101 1.395
15 21032016 145 1.345 1339 1391 1444 1233 1373 1226 1221 1.381| 1454 1.294 1390 1.029 1217 1363 1372 1.080 1397
16 22032016 142 1348 1339 1397 1482 1222 1371 L1175 1212 1.379| 1444 1287 1390 1.016 1209 1365 1337 1052 1399
17 23032016  1.37| 1.350 1339 1392 1.500 1216 1373 1217 1207 1.380] 1.423 1.283 1390/ 1.019 1.199 1365 1345 1.023 139
18 24032016 138 1346 1336 1392 1433 1208 1.370| 1.246 1.200 1379 1410 1276 1390 1.026 1.191 1364/ 1338 0.996 1.393
19 25032016 14 1293 1332 1.394] 1424 1209 13720 1251 1.198 1379 1396 1272 1.391] 1.037 1.182 1.366/ 1.358 0.973 1.3%
20 28.03.2016 1.42] 1294 1332 1.392] 1479 1205 1372 1294 1.194 1381 1387 1268 1392| 1.050 1.176 1.367| 1351 0955 1.397
21 29.03.2016 1.41] 1338 1331 1398/ 1496 1204 1373 1404 1.188 1381 1.382 1266 1394 1.060 1.172 1.371] 1321 0938 1.398
22 30.03.2016 1.42| 1294 1331 1.394] 1425 1.191 1372 1.384 1.178 1380 1372 1259 1393 1.066 1.161 1370/ 1305 0917 1.393
23 31.03.2016 1.43] 1292 1326 1395 1439 1191 1371 1450 1175 1379 1368 1259 1393 1.083 1.160 1.369] 1240 0.904 1.391
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET2
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | BYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek | Ongdril | dngoril | 6ngoril | dngorii | ongdril |ongdril | dngdrii | 6ngdri |6ngdrii | 6ngori [ongdril | Gngdrii | ongdri |ongdrii | Gngdri  dngori | ongdri | dngori
1 01042016 142 1449 1430 1416 1463 1425 1428 1465 1429 1430/ 1457 1433 1440 1437 1433 1428 1449 1429 1437
2 04.04.2016 143 1474 1458 1423] 1513 1438 1447 1498 1451 1455 1452 1448 1451 1427 1457 1448 1460 1445 1449
3 05.04.2016 1.42] 1509 1458 1421 1.504 1429 1444 1503 1438 1448 1461 1453 1456/ 1406 1459 1451 1510 1438 1454
4 06.04.2016 1A41| 1544 1447 1406 1487 1419 1443 1496 1432 1448 1461 1457 1454 1388 1444 1450 1.530 1430 1.446
5 07.04.2016 139 1569 1442 14100 1.513 1408 1430 1.525 1423 1435 1448 1444 1447 1372 1431 1449 1547 1425 1442
6 08.04.2016 14 1582 1445 1412 1535 1396 1426 1.581 1408 1429 1474 1449 1452| 1386 1422 1440/ 1.601 1436 1444
7 11.042016 141 1.591 1465 1425 1.585 1402 1430 1.648 1421 1436/ 1469 1455 1459 1404 1430 1447 1.622 1439 1449
8 12.04.2016 143 1.602 1470 14200 1.578 1397 1438 1.672 1410 1443 1469 1453 1466 1417 1428 1454 1.645 1438 1455
9 13.04.2016 145 1613 1480 1422| 1.573 1406 1444 1.680 1422 1448 1457 1455 1475 1432 1434 1458 1.704 1431 1.460
10 14.04.2016 149 1.602 1487 1425 1.549 1406 1449 1.648 1416 1451| 1449 1459 1481 1435 1434 1469 1.696 1423 1462
11 15.04.2016 1.51] 1586 1484 1423 1.567 1397 1444 1.642 1409 1445 1438 1458 1482 1447 1424 1465 1.729 1419 1459
12 18.04.2016 1.52) 1552 1491 1424 1.636 1391 1438 1.708 1.407 1439 1436 1460 1484 1453 1418 1466 1.712 1412 1458
13 19.04.2016 1.52| 1530 1495 1423] 1.625 1381 1441 1.686 1397 1.442| 1432 1459 1486 1461 1416 1467 1.706 1418 1.460
14 20.04.2016 1.51) 1507 1498 1424 1.608 1369 1438 1.643 1391 1441 1426 1458 1489 1455 1415 1467 1.703 1.407 1.456
15 21.04.2016 15| 1500 1.500 1425 1.581 1.360 1437 1572 1383 1438/ 1417 1453 1491] 1451 1.408 1466 1.681 1396 1452
16 22042016 148/ 1.501 1499 1426/ 1.630 1.352 1437 1.605 1378 1438 1421 1450 1494 1450 1401 1467 1.666 1379 1449
17 25.04.2016 149/ 1501 1498 1428 1.677 1346 1435 1.649 1370 1435 1420 1449 1.497| 1446 1394 1467 1.648 1370 1445
18  26.04.2016 15| 1510 1497 1426 1.691 1332 1436 1.675 1359 1433 1423 1447 1499 1449 1.384 1468 1.650 1357 1.446
19 27.042016 15| 1514 1500 1423] 1.686 1.323 1433 1.697 1352 1433 1422 1445 1502] 1456 1.379 1469 1.695 1354 1444
20 28.04.2016 149 1524 1503 1422) 1.647 1315 1429 1.635 1345 1428) 1424 1443 1.502) 1460 1372 1464 1.705 1344 1442
21 29.04.2016 149 1527 1.504 1423 1.678 1.308 1428 1.628 1337 1429 1426 1442 1504 1472 1.368 1466 1.733 1338 1439
102052016 149 1509 1507 1500 1.503 1490 1.493] 1.501 1490 1494 1492 1497 1501] 1506 1491 1.496/ 1.504 1489 1497
2 03.05.2016 149 1528 1515 1497 1529 1494 1501 1.524 1500 1.504/ 1464 1501 1.507 1.504 1.496 1.506/ 1.516 1490 1.505
3 04.05.2016 145 1517 1523 15100 1.534 1494 1514 1531 1504 1512 1439 1511 15100 1.500 1.502 1.516] 1.510 1485 1515
4 05.05.2016 14 1521 1527 1496/ 1.569 1.487 1513 1.565 1498 1510/ 1437 1521 1512] 1.503 1.497 1.516 1489 1485 1518
5 06.05.2016 138 1515 1.526 1480 1.557 1480 1.505 1.546 1492 1.502| 1418 1519 1507 1.490 1.488 1.509 1448 1472 1510
6 09.05.2016 1.4 1525 1527 1477 1531 1468 1501 1.541 1481 1495 1404 1520 1.506 1490 1.480 1.508 1425 1459 1.509
7 10052016 137 1510 1530 1469 1516 1456 1495 1.593 1474 1485 1395 1524 1504/ 1479 1472 1503 1379 1450 1.507
8 11.052016 137 1.525 1.535 1460 1485 1452 1497| 1.602 1472 1487 1381 1.531 1.508 1484 1466 1506/ 1355 1447 1512
9 12.05.2016 1.37) 1519 1.540 1457 1476 1444 1493 1.631 1467 1482 1373 1.534 1.510) 1492 1461 1.504 1357 1442 1510
10 13.05.2016 136/ 1532 1.543 1458) 1443 1441 1493 1.654 1467 1478 1363 1534 1509 1498 1.457 1501 1368 1438 1512
11 16.05.2016 134 1495 1.550 1450 1.400 1.440 1492 1.630 1465 1478 1345 1537 1509 1.510 1.456 1503 1430 1430 1.510
12 17.05.2016 1.34) 1524 1.553 1443 1371 1434 1486 1.621 1460 1470 1325 1.539 1.508 1.511 1454 1497 1475 1427 1505
13 18.05.2016 1.31] 1494 1558 14400 1.368 1433 1481 1.605 1461 1465 1308 1543 1507 1.511 1455 1495 1501 1422 1.501
14 20.05.2016 13| 1521 1563 1439 1373 1431 1478 1.559 1460 1464/ 1300 1.547 1508/ 1.515 1.455 1495 1575 1412 1495
15 23.05.2016 1.31] 1481 1.567 1439 1422 1429 1475 1544 1461 1460/ 1299 1.552 1.506/ 1.524 1457 1489 1591 1405 1494
16  24.05.2016 134 1520 1.571 14400 1.502 1433 14720 1.559 1465 1460/ 1305 1557 1507 1.539 1463 1490 1.622 1401 1.494
17 25.05.2016 136| 1484 1575 1438) 1.594 1434 14720 1570 1467 1461 1315 1560 1.507 1.546 1.468 1491 1.653 1400 1493
18  26.05.2016 133 1528 1579 1436 1.673 1433 1470 1593 1468 1460/ 1321 1564 1506 1.543 1474 1491 1.632 1392 1495
19 27.05.2016 131 1468 1.582 1434 1720 1434 1468 1593 1468 1460/ 1335 1568 1.504 1.546 1475 1489 1.629 1385 1.490
20 30.05.2016 1.34) 1526 1586 1432 1.725 1431 1466/ 1.603 1468 1459 1349 1572 1504 1555 1478 1483 1.608 1.378 1.485
21 31.05.2016 136/ 1470 1.590 1431 1.688 1.429 1464 1634 1467 1458 1358 1577 1504 1.563 1.481 1487 1.567 1373 1484
1 01062016 1.33] 1325 1344 1335 1312 1337 1341 1309 1337 1340 1259 1331 1.331) 1323 1326 1339 1353 1329 1335
2 02.06.2016 132 1320 1339 1336 1.284 1.345 1351 1292 1346 1346/ 1257 1330 1336 1.285 1.328 1.347 1369 1331 1343
3 03.06.2016 134/ 1329 1360 1354 1311 1351 1371 1322 1354 1362| 1288 1340 1356 1312 1.338 1367 1403 1347 1.360
4 06.06.2016 139 1360 1375 1368 1319 1341 1372 1342 1352 1.363] 1288 1.341 1.365| 1.320 1338 1368 1452 1348 1361
5 07.06.2016 14 1362 1375 1356 1.333 1339 1364 1392 1355 1356/ 1281 1334 1361 1331 1.333 1361 1486 1331 1356
6  08.00.2016 138 1367 1379 1355 1339 1342 1374 1431 1363 1363| 1293 1341 13700 1362 1.335 1371 1557 1334 1370
7 09.06.2016 138 1.374 1390 1359 1351 1332 1384 1510 1365 1.372] 1289 1.347 1.378 1.404 1334 1380 1.620 1339 1379
8 10.06.2016 136/ 1375 1385 1358 1.344 1314 1377 1.555 1353 1363 1262 1337 1384 1439 1320 1374 1.673 1329 1382
9 13.06.2016 135 1377 1383 1354 1337 1302 1375 1.618 1350 1359 1258 1326 1386 1.465 1310 1369 1.718 1312 1381
10 14.06.2016 131 1380 1383 1348 1.290 1.294 1377 1.602 1353 1360/ 1.269 1327 1391 1477 1302 1371 1737 1302 1383
11 15062016 133] 1415 1383 1345 1241 1281 1370, 1.628 1344 1352| 1258 1322 1395 1463 1.289 1367 1719 1291 1.385
12 16.06.2016 1.33) 1419 1387 1341 1228 1274 1367 1.631 1339 1347 1247 1315 1396/ 1459 1278 1362 1.751 1279 1.382
13 17.06.2016 133] 1417 1397 1337 1221 1267 1366 1.667 1338 1346/ 1235 1313 1399 1452 1271 1364 1.798 1260 1.380
14 20.06.2016 136/ 1420 1410 1337 1215 1259 1364 1.646 1337 1344/ 1222 1310 1403 1447 1262 1363 1827 1251 1381
15 21.06.2016 1.37) 1430 1421 1336/ 1.204 1249 1360 1.653 1331 1340/ 1205 1304 1.404| 1433 1252 1358 1.827 1241 1379
16 22.06.2016 138 1433 1426 1331 1223 1.243 1356 1.610 1326 1335/ 1200 1297 1404 1430 1.244 1356 1.853 1226 1376
17 23.06.2016 137| 1442 1433 1328 1229 1.237 1353 1545 1325 1333 1.195 1292 1404 1430 1.236 1352 1.871 1215 1372
18  24.06.2016 131 1451 1435 1326/ 1238 1231 1349 1494 1322 1330 1188 1290 1408 1435 1231 1350, 1.865 1202 1371
19 27.06.2016 1.31] 1456 1436 1325 1241 1.224 1345 1437 1321 1326/ 1188 1284 1409 1440 1.224 1347 1.867 1.193 1368
20 28.06.2016 134 1463 1434 1323 1243 1220 1.342) 1404 1321 1323 1.184 1281 14100 1445 1219 1345 1906 1.183 1368
21 29.06.2016 1.33) 1468 1433 1320/ 1249 1211 1339 1403 1316 1.321) 1.186 1277 1409 1449 1209 1341 1950 1.168 1.364
22 30.06.2016 134 1476 1433 13200 1270 1.206 1336 1446 1318 1318 1.183 1274 1407 1466 1.201 1336 1955 1.165 1363
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET2
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3y 5Y 1Y 3Y 5Y 1Y Y 5Y

Sira Taih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek |Ongri |6ngdril |ngoril | 6ngdril | ongdrii [ongdri | dngdril | 6ngdril | ongdrd | Sngdri |ngdril | Sngdril | 5ngdri |Gngdri |6ngdri | dngdri | dngdri ( dngdri
1 01072016 138 1340 1347 1344/ 1295 1338 1350| 1275 1337 1348 1317 1343 1347) 1329 1339 1351 1291 1337 1.343
2 04072016 145 1346 1342 1347| 1242 1335 1357 1.232 1332 1352 1.297 1340 1350 1.341 1337 1354 1268 1331 1347
308072016 146 1359 1343 1347| 1192 1334 1355 1216 1330 1351 1.284 1335 1348 1.370 1341 1354 1.243 1327 1343
4 11072016 147| 1365 1339 1352 1138 1338 1361 1.199 1333 1355 1276 1348 1356/ 1378 1340 1360 1.227 1327 1350
5 12072016 149 1370 1340 1357| 1.103 1340 1368 1.161 1336 1360 1268 1352 1362 1408 1341 1364 1210 1323 1356
6 13.07.2016 15| 1373 1340 1359 1.088 1330 1371 1157 1331 1363 1241 1340 1359 1435 1337 1364 1.199 1308 1351
7 14072016 148 1378 1347 1355 1.077 1325 1367 L1131 1325 1360 1.225 1346 1364 1465 1335 1363 1214 1310 1346
8 15072016 148 1391 1353 1351 1.058 1323 1370, LI19 1325 1361 1214 1350 1369 1470 1339 1364 1228 1297 1343
9 18072016 145 1393 1352 1356 1.020 1317 1371 1.068 1320 1361| 1.200 1349 1372 1445 1333 1360| 1.207 1293 1341
10 19.072016 136/ 1387 1356 1357 0980 1318 1369 0983 1.324 1358 1.192 1350 1372 1406 1331 1355 1214 1292 1335
1120072016 1320 1391 1351 1358 0938 1319 1369 0904 1332 1360 1172 1352 1374 1362 1333 1357 1230 1.284 1328
12 21072016 126/ 1.396 1356 1357, 0.930 1.324 1370, 0.850 1343 1363 1.149 1356 1379 1352 1337 1359 1214 1281 1324
13 22072016 1.25/ 1408 1360 1357, 0926 1329 1374 0824 1352 1365 1132 1357 1382 1350 1.344 1359 1.199 1277 1320
14 25072016 129 1401 1365 1.359 0909 1.330 1376 0.815 1357 1367 1118 1360 1383 1343 1346 1360/ 1209 1272 1318
15 26.07.2016 13| 1405 1372 1357| 0.889 1332 1374 0.825 1363 1365 1.106 1362 1385 1331 1347 1356 1201 1.265 1313
16 27072016 129 1409 1375 1354 0.890 1.335 1378 0.844 1368 1366 1.105 1361 1388 1339 1348 1355 1205 1260 1310
17 28072016 129 1413 1380 1355 0903 1.337 1377 0875 1375 1369 1.103 1363 1390 1353 1353 1356 1242 1.255 1.308
18 29072016 132 1421 1.384 1356 0924 1338 1380 0901 1380 1369 1.098 1367 1393 1362 1356 1358 1280 1.253 1.305
1 01082016 134 1340 1347 1325 1311 1326 1328 1325 1333 1331 1323 1329 1330 1324 1336 1327 1317 1340 1328
2 02.082016 133 1367 1324 1339 1.389 1349 1339 1.357 1358 1346/ 1.333 1335 1326 1.355 1346 1339 1357 1356 1338
3 03.082016 132/ 1385 1330 1329 1272 1328 1327| 1.245 1333 1335 1.246 1343 1331] 1.236 1332 1326/ 1.279 1346 1333
4 04.082016 13| 1405 1329 1333 1177 1308 1326/ 1.148 1321 1333 1173 1326 1319 1145 1318 1.325 1.237 1319 1344
5 05082016 132 1417 1360 1333 1129 1305 1335 1130 1320 1342 1.149 1333 1329 L1139 1317 1325 1273 1314 1356
6 08082016 135/ 1423 1324 1339 1.087 1305 1333 1.095 1314 1341 L112 1335 1329 1105 1312 1325 1.267 1304 1351
7 09.082016 138 1441 1340 1332/ 1.015 1298 1329/ 1.000 1303 1335 1.053 1336 1333 1.063 1300 1319 1275 1297 1354
8 10082016 144 1443 1330 1332 0946 1296 13320 0955 1306 1335 1.028 1333 1336 1.059 1299 13220 1296 1279 136l
9 11082016  143| 1438 1342 1337/ 0908 1301 1330/ 0948 1313 1329 1.019 1331 1341 1.072 1299 1324 1308 1268 1360
10 12082016 144 1436 1331 1339 0.854 1294 1315 0901 1295 1315 0991 1325 1336/ 1.084 1288 1311 1338 1240 1348
11 15082016 144 1440 1331 1337, 0827 1.294 1311 0840 1293 1312 0950 1.325 1340 1.100 1.286 1311 1376 1230 1.351
12 16082016 145 1458 1324 1337 0.693 1285 1306/ 0.721 1.286 1303 0920 1322 1342] 1.052 1285 1307 1374 1214 1346
13 17.082016  143] 1456 1325 1339 0.606 1276 1303 0.655 1.283 1295 0857 1318 1345 0978 1277 1305 1374 1210 1.346
14 18.082016 142/ 1454 1299 1338 0553 1268 1296 0.631 1271 1287 0.787 1308 1344 0952 1269 1302 1348 1203 1338
15 19.082016 142 1452 1316 1338 0523 1265 1291 0.635 1266 1280 0.726 1304 1344 0937 1262 1297 1299 1204 1337
16 22082016  143] 1451 1321 1335 0482 1265 1289 0.637 1268 1278 0.652 1302 1348 0914 1261 1298 1259 1207 1337
17 23.082016 146/ 1450 1321 1334 0484 1264 1292 0.631 1265 1279 0.600 1299 1349 0904 1261 1298 1249 1201 1335
18 24082016 141 1443 1312 1333 0510 1269 1291 0.621 1266 1276 0563 1294 1349 089 1260 1.297 1227 1205 1.331
19 25082016 144 1437 1311 1334 0519 1269 1287 0.635 1264 1272 0523 1290 1348 0905 1254 1293 1236 1203 1.328
20 26082016 143 1432 1281 1331 0545 1271 1288 0.628 1266 1273 0498 1.286 1348 0943 1253 1292 1244 1209 1326
21 29.082016 142 1429 1289 1330 0527 1274 1286 0.633 1264 1274 0494 1283 1349 0955 1252 1292 1292 1200 1.325
22 31082016 141 1429 1291 1331 055 1272 1291 0.653 1261 1276 0482 1.282 1350, 0943 1.252 1293 1338 1.189 1.320
1 01092016 137 1375 1370 1374 1308 1376 1376 129 1370 1376 1375 1378 1382 1275 1371 1374 1314 1381 1375
2 02.09.2016 14/ 1368 1366 1353| 1273 1383 1374 1257 1380 1370, 1389 1378 1376/ 1220 1.374 1369 1.325 1372 1374
3 05.09.2016 14 1340 1343 1349 1278 1386 1369 1271 1377 1363 1401 1375 1376 1198 1372 1364 1440 1376 1386
4 06092016 139 1346 1340 1356/ 1277 1378 1365 1308 1381 1362 1443 1383 1.388 1206 1.375 1.361] 1.568 1.394 1.394
5 07.092016 138 1349 1327 1349 1236 1375 1358 1291 1377 1356 1466 1380 1390, 1.194 1368 1.355 1.657 1397 1.389
6 08.092016 138 1343 1303 1350/ 1239 1353 1345 1271 1354 1344 1491 1373 1.388 1198 1.349 1337, 1790 1.398 1.385
7 09.092016  1.37) 1367 1305 1351 1267 1349 1339 1311 1364 1338 1514 1370 1382 1.259 1.348 1332 1.908 1.391 1.384
8 16092016 137 1364 1299 1346 1303 1348 1340 1395 1362 1338 1525 1375 1385 1314 1349 1331 2028 1392 1376
9 19.092016 134 1366 1296 1342 1.280 1335 1339 1358 1366 1336/ 1.550 1376 1.388| 1341 1344 1327 2.141 1390 1373
1020092016 135/ 1368 1294 1342 1236 1337 1332 1280 1362 1329 1564 1370 1387 1321 1341 1326/ 2.142 1385 1.366
11 21.092016 139 1357 1285 1338 1210 1.322 1329 1284 1350 1322/ 1.580 1.369 1387 1286 1335 1317, 2201 1.380 1.358
1222092016 141 1359 1292 1342 1228 1315 1322 1344 1346 1314 1583 1371 1389 1258 1334 1308 2278 1385 1344
13 23.092016 142 1350 1285 1343 1269 1309 1317 1369 1332 1308 1593 1366 1389 1234 1330 1303 2359 1387 1.335
1426092016 138 1349 1290 1347 1264 1305 1318 1346 1330 1309 1.607 1366 1388 1217 1331 1305 2451 1390 1.327
15 27.092016 139 1342 1291 1349 1247 1309 13200 1317 1330 1310, 1.608 1.365 1389 1208 1.335 1308 2.544 1390 1.326
16 28.09.2016 137 1344 1292 1347 1248 1306 1324 1374 1338 1313 1.626 1367 1390 1233 1339 1309 2.679 1388 1324
17 29092016 136, 1.348 1303 1350, 1276 1318 1.330] 1.388 1348 1317 1.632 1370 1393 1274 1348 1314/ 2.823 1391 1323
18 30092016  1.34) 1363 1302 1351 1294 1322 1330, 1413 1351 1319 1.638 1368 1393 1327 1353 1315 2.937 1393 1318

97



. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET2
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek | Ongdri | ongdri | ongorii | ongdri | dngdril (ongdri | dngdril | ongdril |ongdri | 6ngdri |ongori | Gngdri | ongdri |ongdri |Gngdrd  dngori | ongdri | dngdrd
1 03.10.2016 136/ 1356 1344 1349 1304 1374 1359 1320 1372 1.360, 1404 1358 1349 1338 1368 1364 1275 1.369 1.360
2 04.10.2016 135 1361 1368 1355 1.387 1.393 13720 1299 1388 1365/ 1483 1356 1345 1363 1.386 1377 1266 1384 1374
3 05.10.2016 136/ 1352 1.383 1.365 1481 1409 1373 1350 1397 1.363] 1557 1367 1.355| 1.377 1400 1375 1306 1397 1375
4 06.10.2016 137) 1378 1394 1373 1.543 1421 1378 1367 1401 1371 1615 1377 1370 1.384 1416 1383 1359 1408 1382
5 07.10.2016 1.37) 1359 1371 1373 1.583 1423 1378 1355 1406 1369 1.679 1380 1.377| 1.408 1424 1378 1413 1419 1386
6 10.10.2016 137) 1373 1361 1372 1.690 1433 1374 1359 1423 1368/ 1.736 1381 1374 1470 1429 1379 1479 1422 1385
7 11.10.2016 136/ 1367 1364 1363 1.842 1439 1379 1375 1422 1375 1789 1391 1380 1.523 1436 1381 1575 1423 1392
8 12.10.2016 1.35| 1345 1357 1364/ 1.945 1445 1381 1377 1424 1377) 1.827 1402 1390 1.541 1440 1.384 1.625 1425 1393
9 13.10.2016 135 1339 1347 1357 1938 1437 1371 1277 1412 1365 1.843 1400 1393 1.528 1434 1377 1.625 1419 1388
10 14.10.2016 135 1314 1349 1361 1.901 1430 1367 1242 1408 1361 1.861 1400 1393 1.521 1431 1370, 1.591 1418 1.385
11 17.10.2016 135 1336 1355 1361 1.868 1429 1362 1260 1409 1354/ 1.880 1409 1397 1518 1434 1367 1536 1420 1383
12 18.10.2016 136/ 1345 1387 1366 1.829 1424 1359 1307 1403 1352 1.900 1411 1401 1.521 1439 1363 1515 1422 1385
13 19.10.2016 1.4 1341 1407 1366/ 1.823 1423 1358 1252 1404 1346/ 1910 1414 1402] 1512 1440 1362 1.500 1420 1389
14 20.10.2016 14 1346 1404 1369 1.832 1423 1.354) 1226 1403 1341 1917 1417 1403 1498 1.443 1358 1497 1417 1392
15 21.10.2016 139 1353 1409 1367 1.865 1431 1354 1240 1411 1345 1925 1422 1407 1495 1447 1357 1513 1419 1396
16 24.10.2016 14 1374 1411 1367 1.889 1443 1357 1255 1423 1345 1926 1427 1411] 1.501 1453 1359 1.552 1425 1395
17 25.10.2016 142 1361 1396 1363 1.904 1446 1356 1264 1425 1346/ 1928 1429 1414 1525 1457 1357 1.618 1433 1394
18 26.10.2016 141 1347 1400 1363 1.888 1445 1353 1204 1423 1341 1.929 1433 1415 1528 1459 1356 1.653 1436 1394
19 27.10.2016 139 1338 1383 1362 1.840 1437 1349 1.149 1417 1341 1922 1435 1417 1529 1457 1352 1.666 1435 1392
20 28.10.2016 1.4 1348 1392 1365 1.800 1.435 1350 1.098 1416 1336/ 1917 1436 1419/ 1.528 1454 1351 1.677 1438 1396
21 31102016 138/ 1348 1391 1366/ 1.789 1433 1.349| 1.088 1414 1.337| 1915 1439 1422] 1521 1456 1.351] 1.686 1441 139
1 0L11.2016 138 1389 1384 1390 1.375 1391 1384 1352 1390 1382 1385 1381 1376 1.355 1.388 1.381 1367 1391 1383
2 02.11.2016 137) 1399 1387 1391 1352 1403 1.382) 1344 1400 1380/ 1421 1388 1377 1360 1.398 1.383 1.368 1408 1.384
3 03.11.2016 138 1397 1382 1399 1.324 1404 1385 1293 1406 1380/ 1462 1395 1381 1.341 1402 1384 1379 1408 1384
4 04.11.2016 1.34) 1405 1391 1401| 1309 1425 1389 1.283 1423 1.387 1504 1407 1385 1333 1419 1390 1418 1.426 1.388
5 07.11.2016 1.34) 1408 1390 1403 1315 1424 1391 1275 1429 1386/ 1.544 1413 1385 1318 1424 1390 1430 1424 1393
6 08.11.2016 134/ 1426 1383 1406 1.298 1443 1390 1233 1441 1390/ 1.579 1422 1383 1.301 1432 1394 1431 1435 1392
7 09.112016 1320 1418 1377 1396 1288 1438 1386/ 1216 1438 1385 1.591 1419 1383 1284 1426 1387 1448 1421 1.388
8 10.112016  1.33] 1424 1377 1393 1287 1441 1379 1.192 1435 1378/ 1.614 1418 1379 1278 1422 1382 1453 1417 1382
9 11.11.2016 131 1428 1374 1391 1274 1446 1373 1.180 1434 1371 1.647 1424 1380 1.281 1422 1376 1439 1417 1377
10 14.11.2016 128 1421 1372 1385 1.285 1444 1365 1.161 1432 1364 1.675 1427 1380 1.294 1419 1369 1426 1406 1376
11 15.11.2016 1.29] 1424 1372 1383] 1276 1451 1357 1.176 1430 1354 1.698 1428 1378 1.309 1416 1362 1439 1411 1373
12 16.11.2016 1290 1420 1366 1378 1274 1451 1352 1.156 1427 1349 1718 1427 1375 1314 1410 1.355| 1436 1404 1.370
13 17.11.2016 1.27) 1419 1367 1380 1.280 1.457 1347 1177 1430 1345 1.748 1426 1372 1329 1411 1350, 1440 1407 1367
14 18.11.2016 126/ 1428 1370 1386/ 1.282 1464 1345 1.199 1437 1.343] 1.767 1432 1373| 1341 1417 1349 1440 1408 1367
15 21.11.2016 1.27) 1429 1371 1387 1.285 1468 1343 1.190 1445 1343 1.780 1433 1372 1350 1421 1.349 1470 1413 1366
16 22.11.2016 1.27) 1434 1374 1391 1281 1474 1341 1203 1450 1.342] 1.793 1435 1370/ 1.350 1425 1350 1494 1416 1366
17 23.11.2016 128 1432 1371 1387 1273 1472 1340, 1202 1449 1341 1.790 1436 1369 1.342 1424 1348 1484 1409 1362
18 24.11.2016 126/ 1432 1376 1386/ 1271 1477 1338 1201 1453 1339 1.790 1436 1367/ 1334 1427 1346 1498 1411 1362
19 25.11.2016 124 1438 1377 1384/ 1271 1478 1337 1213 1453 1338/ 1.788 1438 1366/ 1.325 1428 1345 1.514 1409 1.360
20 28.11.2016 125/ 1431 1376 1.381] 1266 1478 1335 1225 1452 1335 L1791 1441 1367 1330 1430 1.345| 1.536 1411 1359
21 29.11.2016 126/ 1440 1379 1381 1271 1479 1.334) 1239 1451 1335 1.791 1440 1366/ 1.337 1432 1344 1543 1411 1357
22 30.11.2016 126/ 1441 1375 1378 1272 1477 1333 1258 1443 1.332] 1788 1437 1364 1344 1427 1342 1537 1404 1352
1 0L122016 1260 1264 1267 1265 1240 1271 1280/ 1229 1266 1271 1298 1261 1260/ 1223 1266 1.279| 1232 1257 1.255
2 02.12.2016 1.27) 1270 1270 1274 1267 1274 1292 1262 1268 1280/ 1.344 1261 1260 1.251 1.272 1.288 1277 1252 1249
3 05.12.2016 1290 1269 1281 1286/ 1291 1.282 1304 1261 1281 1286 1397 1272 1267 1290 1283 1.302| 1.348 1262 1252
4 06.12.2016 134/ 1272 1281 1292 1.307 1.281 1310, 1266 1280 1289 1449 1275 1268 1308 1.290 1307 1414 1263 1252
5 07.12.2016 1.37) 1271 1281 1290/ 1302 1285 13100 1266 1280 1292| 1488 1274 1267/ 1305 1293 1310, 1460 1259 1250
6 08.12.2016 138 1269 1.282 1293 1.289 1.283 1311 1275 1280 1293 1494 1279 1269 1311 1.293 1312) 1519 1264 1248
7 09.12.2016 139 1267 1.281 1291 1298 1285 1315 1281 1284 1296/ 1.505 1.282 1.272| 1333 1295 1314 1.604 1269 1248
8 12.12.2016 135 1266 1.283 1294 1309 1.285 13200 1288 1286 1297/ 1.527 1284 1274 1358 1.301 1316 1.677 1272 1249
9 13.12.2016 138 1265 1279 1299 1317 1286 1323 1303 1284 1297) 1541 1288 1.277| 1356 1305 1317 1759 1273 1248
10 14.12.2016 138 1265 1283 1302 1.306 1.294 13200 1282 1295 1298 1.551 1293 1280 1.356 1.311 1318 1.825 1277 1246
11 15122016 14 1265 1276 1303 1.305 1294 1313 1276 1294 1293 1558 1296 1282 1351 1312 1315/ 1.885 1277 1.238
12 16.12.2016 139 1267 1280 1305 1312 1.298 1311 1252 1300 1293 1.571 1297 1281 1356 1.319 1315 1969 1279 1237
13 19.12.2016 139 1268 1275 1310/ 1.323 1304 1311 1254 1303 1295 1587 1300 1.283 1362 1325 1314 2.062 1282 1236
14 20.12.2016 14 1268 1274 1313] 1328 1308 13120 1253 1306 1292| 1.597 1305 1287 1356 1.330 1314 2.153 1286 1235
15 21.12.2016 141] 1267 1276 1316/ 1322 1315 1308 1261 1314 1291] 1598 1.305 1.288 1.352 1335 1314 2259 1290 1233
16 22.12.2016 14 1269 1270 1319 1321 1315 1306 1252 1314 1292| 1.594 1307 1288/ 1.349 1335 13120 2357 1292 1229
17 23.12.2016 14 1270 1273 1322 1323 1318 1306 1271 1318 1293 1594 1314 1293] 1365 1.341 1314 2430 1297 1.228
18  26.12.2016 14 1269 1272 1325 1325 1322 1308 1295 1321 1295 1.600 1317 1295 1373 1.347 1315 2489 1301 1228
19 27.122016 14 1268 1270 1327 1316 1321 1307 1279 1320 1295 1.598 1319 1296/ 1.370 1.350 1.316 2.558 1306 1226
20 28.12.2016 14 1270 1268 1331 1.304 1320 1.305 1290 1321 1295 1.586 1320 1297 1356 1.351 1316 2.623 1305 1222
21 29.122016 141 1275 1269 1332 1.303 1323 1305 1290 1324 1296/ 1578 1320 1296 1354 1.350 1.315 2.700 1308 1.220
22 30.12.2016 143 1274 1271 1336, 1.304 1324 1306 1307 1329 1297, 1.578 1325 1300, 1.365 1.356 1318 2.775 1312 1219
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EK-C: SIRKET3 i¢in 6 algoritmanin,

degerleri ve gercek EYF degerleri

Ocak-Aralik 2016 donemine ait 6ngdrii EYF

SIRKET3

M5Rules

LincarRegression

LWL

SMOteg

Bagging

LeastMedSq

1Y

3y

5Y

1Y

3y

5Y

1Y

Y

5Y

1Y

3y

5Y

1Y

3y

5Y

1Y

3y

5Y

Tarih

EYF

EYF

geroek | dngori

EYF
ngorii

EYF
ongorii

EYF
ongorii

EYF
Ongori

EYF
ngorii

EYF
ongori

EYF
Gngori

EYF

EYF

ongoril | ngdri

EYF
Ongori

EYF

EYF

Gngoril | ongori

EYF
Ongori

EYF

EYF

Ongoril | 6ngdri

EYF
Gngori

EYF
Gngori

04.01.2016
05.01.2016
06.01.2016
07.01.2016
08.01.2016
11.01.2016
12.01.2016
13.01.2016
14.01.2016
15.01.2016
18.01.2016
19.01.2016
20.01.2016
21.01.2016
22.01.2016
25.01.2016
26.01.2016
27.01.2016
28.01.2016
29.01.2016

01.02.2016
02.02.2016
03.02.2016
04.02.2016
05.02.2016
08.02.2016
09.02.2016
10.02.2016
11.02.2016
12.02.2016
15.02.2016
16.02.2016
17.02.2016
18.02.2016
19.02.2016
22.02.2016
23.02.2016
24.02.2016
25.02.2016
26.02.2016
29.02.2016

01.03.2016
02.03.2016
03.03.2016
04.03.2016
07.03.2016
08.03.2016
09.03.2016
10.03.2016
11.03.2016
14.03.2016
15.03.2016
16.03.2016
17.03.2016
18.03.2016
21.03.2016
22.03.2016
23.03.2016
24.03.2016
25.03.2016
28.03.2016
29.03.2016
30.03.2016
31.03.2016

91.94
92.33
92.97
90.92
95.35
96.71
96.61
96.22
95.25
96.13
95.93
92.58
90.97
89.61
97.68
96.47
94.33
95.45
95.06
94.96

94.38
93.55
91.89
93.79
94.13
97.05
94.13
94.62
92.53
91.75
90.87
90.48
88.93
89.51
90
90.1
91.65
91.26
90.73
92.43
91.94

92.24
92.09
92.72
92.62
92.72
92.09
94.23
95.84
98.75
97.15
98.56
99.24
99.14
101.87
104.3
105.27
105.56
102.74
104.11
104.2
104.11
104.88
105.66

89.43
87.45
87.25
87.65
87.00
87.07
86.94
86.71
87.13
86.83
87.02
86.90
86.41
86.41
86.54
86.13
86.36
86.25
86.38
86.81

94.26
93.26
92.83
91.12
88.72
86.73
86.11
85.04
85.08
85.16
86.31
87.69
88.77
87.22
87.69
87.68
87.51
87.04
86.17
85.49
85.13

92.85
92.55
93.04
93.28
93.17
93.62
94.78
95.41
96.34
95.69
94.02
92.58
93.24
91.88
93.75
93.72
96.35
97.97
99.90
98.84
95.49
92.77
89.87

90.12
90.79
95.14
94.88
93.25
91.90
93.16
92.68
90.43
89.82
88.93
89.08
86.47
86.26
85.92
85.19
87.56
88.25
86.52
85.73

95.54
94.53
90.58
86.72
87.54
93.91
101.97
108.91
11433
12591
145.01
171.40
205.36
249.50
313.64
405.62
532.35
708.23
954.25
1302.21
179145

92.83
92.28
92.58
92.56
93.05
92.68
92.81
93.34
92.33
91.89
90.88
91.96
91.20
92.10
90.93
91.66
91.06
91.79
91.26
93.35
92.66
92.86
92.86

89.13
88.97
89.76
89.59
87.60
85.04
84.30
84.72
85.61
84.87
83.85
83.22
82.51
82.52
82.74
83.15
82.34
81.26
80.57
80.36

94.54
95.99
93.25
92217
90.60
91.94
92.50
9297
93.42
93.45
94.10
94.12
95.03
95.11
95.37
96.28
96.67
97.13
96.57
97.07
97.67

92.54
93.66
93.43
93.55
94.16
94.34
94.05
94.67
95.19
95.74
96.71
96.39
96.64
97.33
98.26
98.26
98.54
98.75
99.48
99.53
100.29
100.18
100.99

90.68
96.00
97.87
98.49
90.55
90.12
93.27
97.60
101.07
106.75
113.95
125.29
134.53
138.11
137.11
133.83
126.81
118.26
108.10
102.76

95.02
96.46
93.65
88.00
85.74
85.06
85.78
87.12
92.82
91.75
91.36
94.76
100.64
96.70
95.24
97.17
96.28
91.40
90.76
92.01
88.24

91.35
90.87
92.40
91.65
94.85
95.58
101.24
101.48
105.67
106.61
107.35
108.35
105.99
104.12
102.50
99.93
96.75
97.26
96.00
95.89
96.06
99.88
103.87

90.00
91.30
92.03
92.76
92.98
94.34
93.64
9231
94.15
94.68
96.43
95.32
94.36
95.05
96.24
97.73
97.20
97.18
95.81
96.67

95.08
96.25
94.42
92.87
93.57
95.45
94.31
95.14
94.11
94.47
94.32
95.78
96.25
96.30
95.73
95.20
93.95
95.27
94.97
95.65
95.35

93.77
92.50
92.64
92.09
93.47
93.61
92.48
92.86
93.07
94.13
92.85
93.83
93.46
93.95
93.23
94.01
93.71
93.75
93.92
93.69
94.16
93.64
94.96

89.64
91.60
92.46
92.28
91.99
92.07
93.02
93.07
93.24
92.83
92.62
93.20
93.42
93.84
93.94
94.56
94.87
94.84
95.16
95.40

95.78
96.21
96.76
95.50
96.10
96.98
96.75
97.06
97.37
97.16
96.65
96.55
96.13
95.98
95.85
95.76
95.52
95.76
95.71
95.68
95.83

94.53
95.46
96.22
96.78
96.55
97.64
97.81
97.86
97.74
97.28
97.59
98.10
98.43
98.59
98.51
98.84
98.74
99.12
99.07
98.86
98.75
98.75
99.00

90.28

96.06

99.29
101.25

96.73

98.94
100.58
105.45
105.69
102.61
101.67
107.66
120.87
136.06
134.52
13748
125.30
132.76
136.44
155.08

95.26
95.37
93.59
89.84
89.75
85.86
83.47
83.29
80.40
7715
79.74
84.80
89.43
92.08
95.44
94.36
93.24
94.43
9491
95.35
91.48

91.28
92.63
91.97
92.50
95.09
9233
91.70
95.30
96.56
99.40
96.85
9224
86.44
85.56
84.58
84.41
83.78
83.26
85.96
85.05
81.97
86.05
85.72

89.85
90.90
90.90
92.58
91.90
93.82
92.95
91.52
93.55
93.07
95.52
93.10
94.36
91.02
94.97
93.22
95.01
95.04
91.79
96.99

94.93
95.11
94.14
93.99
93.19
93.74
92.89
93.37
92.59
93.84
93.40
94.17
93.82
92.18
93.19
92.39
92.80
91.69
90.64
91.49
91.60

93.59
93.49
92.14
91.40
92.56
94.48
93.18
92.02
91.70
94.67
96.21
95.23
92.27
91.27
93.85
96.05
95.52
92.74
91.05
93.82
96.87
96.75
93.99

99

89.42
91.00
92.36
92.54
92.70
92.68
93.00
93.17
93.53
93.02
92.84
93.23
93.22
93.64
93.68
94.40
94.65
95.16
95.86
95.76

95.80
96.13
96.66
95.21
95.65
96.49
96.06
96.14
96.35
96.58
96.38
96.59
96.37
96.30
95.83
95.65
95.32
95.15
94.71
94.79
94.77

94.09
94.73
95.44
95.94
95.70
96.68
96.85
96.72
96.78
96.62
97.13
97.54
97.68
97.71
97.54
98.03
98.19
98.55
98.44
98.19
98.23
98.37
98.84

88.94
89.50
89.78
88.69
88.05
88.02
88.86
89.90
89.82
90.13
90.38
91.16
92.29
91.66
91.79
91.53
91.29
91.66
90.79
91.16

94.47
93.47
86.26
80.57
77.63
75.08
72.90
69.97
68.90
68.00
68.67
69.83
69.42
69.12
68.69
68.59
68.36
67.36
66.71
65.87
65.66

87.42
85.05
82.80
81.23
79.86
78.58
78.05
77.43
71.56
78.60
71.73
76.71
76.04
75.94
76.14
7591
75.18
75.03
75.08
75.30
75.20
74.79
76.70

88.73
88.79
88.48
87.93
87.88
87.717
87.91
87.75
87.43
87.03
86.80
86.72
86.63
86.48
86.31
86.19
86.11
86.12
85.95
85.81

95.31
95.14
94.04
93.47
94.19
94.19
94.07
94.37
93.96
93.85
93.51
93.55
93.36
92.90
92.83
92.54
92.49
92.35
92.18
92.07
91.88

92.81
93.31
93.32
92.77
92.94
92.89
9228
9222
92.53
92.84
92.85
92.99
92.88
92.65
92.54
92.45
92.34
92.16
92.03
92.00
91.74
92.01
91.69

88.70
88.81
88.77
88.34
88.43
88.48
88.85
88.80
88.66
88.60
88.66
88.81
88.89
88.97
89.00
89.06
89.17
89.27
89.32
89.39

95.52
95.46
94.30
94.28
94.66
94.50
94.48
94.69
94.53
94.57
94.74
94.84
94.85
94.85
94.88
94.96
95.06
95.18
95.23
95.29
95.42

92.81
93.32
93.35
93.18
93.64
93.83
93.59
94.03
94.31
94.40
94.75
94.76
94.93
95.09
95.25
95.51
95.66
95.89
96.02
96.28
96.42
96.56
96.82

87.49
88.31
88.53
87.68
85.71
86.57
87.94
90.63
93.15
94.04
95.07
95.58
96.95
96.93
97.11
96.94
96.21
96.79
96.81
97.00

9491
95.43
92.86
87.31
86.02
83.02
82.94
83.26
79.95
76.99
71.54
78.61
78.76
79.53
79.90
80.23
81.84
80.70
78.68
78.20
78.88

88.78
83.56
81.22
78.25
76.77
75.21
74.23
74.67
75.60
76.71
76.16
75.16
75.74
76.79
77.02
76.43
75.39
76.10
76.96
76.36
75.79
7597
7192

89.15
90.05
91.89
92.10
91.70
92.00
91.67
92.06
92.22
91.95
91.82
91.54
91.66
91.93
91.96
92.29
92.37
92.38
92.47
92.29

94.83
93.74
93.55
92.37
94.10
94.79
93.84
93.60
93.52
93.97
94.40
95.28
95.17
94.50
94.38
94.65
94.55
94.48
94.50
94.62
94.46

93.59
93.43
93.31
93.27
93.57
93.72
93.92
93.95
94.47
95.04
95.09
94.76
94.85
94.79
95.25
95.47
95.36
95.53
95.41
95.74
95.82
95.99
96.39

89.56
90.76
92.47
92.80
92.66
93.15
93.47
93.75
94.03
93.41
93.27
93.55
93.82
94.20
9422
94.52
95.11
95.49
96.10
96.12

95.15
95.03
95.43
94.99
96.48
97.33
96.73
96.84
97.34
97.75
97.67
97.95
97.38
96.97
97.31
97.82
98.03
98.22
98.22
98.25
98.53

94.27
95.05
96.02
96.09
96.07
96.94
96.91
97.30
97.28
97.46
97.59
91.77
98.40
98.39
98.50
98.81
98.59
98.95
98.73
98.81
98.74
98.81
99.24

90.73
86.17
82.67
7713
66.89
60.89
53.29
45.50
45.83
43.89
47.36
54.00
59.46
69.91
73.04
73.25
78.38
78.15
78.05
71.33

95.72
95.94
92.82
86.03
83.48
83.36
82.52
80.79
71.16
78.30
84.40
84.55
83.01
85.22
89.33
85.39
82.92
87.32
88.45
82.46
79.44

89.64
85.26
84.18
82.83
79.71
80.28
80.46
81.16
82.14
78.99
7197
80.06
80.70
84.18
87.13
84.22
82.40
82.18
82.68
84.94
85.95
85.68
86.76

89.00
88.64
89.93
88.47
87.33
87.54
87.05
86.40
85.55
84.87
84.80
84.59
84.55
84.84
84.02
85.14
84.49
83.52
83.50
82.29

94.30
96.39
98.50
96.42
95.68
97.35
96.91
95.72
95.08
95.47
95.74
95.00
95.95
96.40
95.78
94.97
95.05
95.37
94.13
93.63
94.70

93.53
9295
92.79
93.18
92.84
90.46
90.35
90.06
90.96
90.49
91.52
91.07
91.39
90.43
91.37
89.97
89.50
89.67
90.12
90.74
90.60
91.40
91.52

88.95
89.68
89.59
88.91
88.33
88.79
89.30
89.44
89.47
88.59
88.94
88.19
88.64
88.30
88.08
87.99
87.96
87.97
88.19
88.10

96.13
99.32
95.10
95.89
97.48
97.92
97.56
97.88
96.82
95.83
97.32
95.01
94.81
95.54
93.47
94.19
95.47
93.08
93.06
94.75
92.10

93.13
93.46
91.93
92.53
91.59
90.74
93.08
91.76
92.16
92.08
92.49
90.78
91.94
90.78
90.62
91.91
90.78
90.84
90.98
90.22
90.91
90.47
90.83
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01.04.2016
04.04.2016
05.04.2016
06.04.2016
07.04.2016
08.04.2016
11.04.2016
12.04.2016
13.04.2016
14.04.2016
15.04.2016
18.04.2016
19.04.2016
20.04.2016
21.04.2016
22.04.2016
25.04.2016
26.04.2016
27.04.2016
28.04.2016
29.04.2016

02.05.2016
03.05.2016
04.05.2016
05.05.2016
06.05.2016
09.05.2016
10.05.2016
11.05.2016
12.05.2016
13.05.2016
16.05.2016
17.05.2016
18.05.2016
20.05.2016
23.05.2016
24.05.2016
25.05.2016
26.05.2016
27.05.2016
30.05.2016
31.05.2016

01.06.2016
02.06.2016
03.06.2016
06.06.2016
07.06.2016
08.06.2016
09.06.2016
10.06.2016
13.06.2016
14.06.2016
15.06.2016
16.06.2016
17.06.2016
20.06.2016
21.06.2016
22.06.2016
23.06.2016
24.06.2016
27.06.2016
28.06.2016
29.06.2016
30.06.2016

108
110
110.8
110
109.2
109
109.1
109
108.6
110.9
1122
1112
111
109.3
109
108
109.2
108.8
108.2
108.2
109.1

107.7
105.5
102
98.6
99
100
98.9
97.9
99.2
98.25
928
97.25
96.2
95.5
95.45
97.35
98.3
97

97
97.7
97.35

972
95.85
96
97.25
104.6
105.1
102.8
102.8
101
100.5
100
9735
98.25
98.2
99.75
101.2
98
95.55
95.95
9735
97.6
97.6

105.64
106.19
107.02
107.23
107.66
108.19
108.60
108.96
109.46
109.91
110.28
110.74
111.19
111.61
112.04
112.48
112.91
113.34
113.78
11422
114.65

110.25
110.21
109.64
109.00
108.18
105.99
104.04
102.00
100.03
100.07
99.85
98.75
98.70
98.13
97.85
9735
95.88
95.40
95.56
95.68
95.65

98.54
91.39
99.73
91.59
100.50
91.60
97.08
90.66
97.06
90.71
96.13
90.08
96.60
90.36
97.10
90.36
97.14
90.26
9732
90.30
96.19
89.73

104.63
99.89
100.68
98.30
9732
90.61
91.82
90.39
84.89
81.22
78.00
7827
73.98
73.79
74.00
74.59
7527
75.39
7127
7833
81.10

108.88
109.86
109.95
111.12
110.16
110.13
109.99
110.02
109.82
109.84
109.47
108.44
108.28
109.01
109.58
109.20
108.60
108.52
108.75
109.34
109.75

98.82
97.92
98.20
9727
98.65
97.28
98.90
96.65
99.23
96.65
99.99
96.71
101.03
96.48
102.09
96.06
103.33
95.26
104.69
94.18
106.52
92.77

105.90
105.38
104.57
105.03
103.58
104.06
103.61
103.54
103.01
102.22
102.47
102.18
102.19
102.14
101.15
101.59
101.06
101.56
101.20
100.66
101.05

108.74
108.79
107.34
106.33
105.58
104.64
103.79
103.11
102.51
101.75
101.52
101.04
100.82
100.30
99.84
99.26
98.67
98.11
97.49
97.02
96.46

98.26
97.17
96.12
94.89
95.54
95.17
94.81
93.68
93.72
93.66.
94.77
94.94
95.16
94.79
95.44
95.80
96.61
96.56
96.85
96.29
96.71
96.67

106.34
110.08
109.83
111.42
113.56
115.16
113.80
114.03
115.62
11591
118.66
123.72
12497
125.24
127.63
130.50
130.04
132.60
134.80
135.29
13452

109.39
110.02
108.62
108.14
105.76
105.35
103.73
102.97
103.52
105.01
106.10
107.57
107.72
108.69
108.04
109.61
110.14
11139
112.19
114.03
115.54

96.31
91.53
89.13
89.39
88.26
86.47
84.95
82.94
8291
81.62
80.96
80.66
81.36
84.39
85.11
87.06
88.69
88.86
89.86
88.03
86.25
85.86

105.11
105.99
105.47
103.85
102.56
102.22
102.68
102.82
102.42
101.86
101.90
103.19
104.15
102.50
101.48
102.41
103.01
100.99

99.54

99.97
101.72

108.83
109.68
109.84
110.07
107.35
108.73
107.58
108.61
105.44
108.09
104.06
109.80
104.71
111.04
100.77
113.87

99.79
117.46

92.51
120.64

83.89

98.35
96.70.
97.00
97.42
98.32
99.76
99.69
100.73
101.10
102.85
103.60
104.34
104.80
105.49
106.55
106.92
107.42
107.22
107.46
107.63
107.59
107.59

105.47
106.53
106.06
104.81
102.60
102.16
102.30
102.39
101.75
101.23
100.42

99.91
10037
100.89
100.65
100.76
100.73
100.63
100.33
10037
100.98

108.20
108.04
107.64
107.82
107.26
107.16
107.03
106.89
106.60
106.82
106.79
106.67
106.54
106.18
105.91
105.84
105.72
105.68
105.50
105.61
105.40

99.33

98.82

99.08

99.40

99.23
100.22
100.00
100.50
100.38
10033
100.50
100.25
100.30
100.17
100.24
10037
100.36
100.58
100.64
100.92
10111
101.35

104.90
107.93
109.40
112.42
112.46
113.00
110.72
113.71
117.90
119.27
117.60
120.15
124.76
128.36
127.24
127.22
122.78
126.49
130.59
129.19
121.40

108.95
106.62
104.60
103.37

99.69

98.29

96.45

95.88

98.34
101.28
102.71
103.11
102.06
103.44
103.38
105.07
106.10
106.73
107.54
106.85
107.33

97.97
96.67
94.53
95.53
94.98
93.70
91.35
91.98
92.14
89.53
84.28
88.67
89.31
90.58
88.81
84.41
85.12
85.22
86.62
9118
86.33
90.33

104.86
104.94
105.44
103.38
103.10
99.36
102.37
98.52
106.66
91.68
113.03
74.75
140.40
3455
21243
0.00
412.14
0.00
971.19
0.00
fiiiiiiiiia

108.98
109.85
110.06
109.66
106.81
107.46
109.02
108.65
104.54
103.51
107.89
111.39
106.64
101.28
105.56
115.29
112.13

98.20

96.10
114.29
122,67

98.87
97.54
97.67
97.51
97.88
98.90
98.70
99.40
99.46
100.94
101.06
101.29
100.85
100.88
101.30
101.39
101.38
100.73
100.54
100.60
101.05
101.00

100
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04.10.2016
05.10.2016
06.10.2016
07.10.2016
10.10.2016
11.10.2016
12.10.2016
13.10.2016
14.10.2016
17.10.2016
18.10.2016
19.10.2016
20.10.2016
21.10.2016
24.10.2016
25.10.2016
26.10.2016
27.10.2016
28.10.2016
31.10.2016

01.11.2016
02.11.2016
03.11.2016
04.11.2016
07.11.2016
08.11.2016
09.11.2016
10.11.2016
11.11.2016
14.11.2016
15.11.2016
16.11.2016
17.11.2016
18.11.2016
21.11.2016
22.112016
23.11.2016
24.112016
25.11.2016
28.11.2016
29.11.2016
30.11.2016

01.12.2016
02.12.2016
05.12.2016
06.12.2016
07.12.2016
08.12.2016
09.12.2016
12.12.2016
13.12.2016
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105.2
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104.8
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106.2
108.4
106.3
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102
102.7
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107.5
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117.7
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116.1
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124.6
1215
122.6
1243
124.9
125.8
1233
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121.8
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125.5
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130.3
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101.76
101.29
103.36
102.19
100.41
104.95
109.23
107.68
106.59
103.75
100.93
105.21
105.85
105.93
104.85
106.75
107.76
107.25
104.75
103.22

102.96
105.00
103.05
102.83
100.24

98.68
103.07
101.65

99.74
101.99
102.52
104.72
103.70
101.95
102.76
106.18
105.85
103.49
103.35
103.18
105.78
107.31

117.91
115.36
113.36
112.93
113.07
111.25
109.70
109.87
107.95
105.41
105.54
104.96
104.77
105.19
105.53
105.46
105.88
106.13
106.03
106.15
109.17
108.95

103.97
104.96
105.27
105.07
102.86
102.71
104.26
105.22
104.19
102.58
102.46
104.03
105.56
105.20
103.41
102.76
104.20
106.10
105.50
103.76
102.81

103.78
104.30
104.54
105.10
106.83
108.24
107.77
107.85
107.65
107.73
107.75
107.56
107.44
107.43
107.32
107.12
106.96
106.84
106.82
106.78
106.79
106.79

126.17
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130.13
131.14
132.01
133.08
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116.97
125.08
131.76
139.30
142.78
141.47
143.30
140.38
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141.57
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113.65
113.36:
114.11
111.97
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148.10
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123.59
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121.10
119.28
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116.17
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149.75
144.64

104.31
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111.27
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108.19
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112.13
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111.37
110.84
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112.26
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113.61
114.38
114.10
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128.77
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130.77
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126.07
126.01
125.12
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125.28
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123.90
123.14
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126.24
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132.67
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133.45
133.49
133.32
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113.44
114.05
116.58
116.54
116.55
114.87
114.84
114.65
114.68
115.09
114.92
114.46
114.69
114.85
115.31
115.48
115.77
115.44
115.90

128.44
130.91
137.71
139.62
139.98
139.45
138.61
138.76
139.12
138.54
137.98
137.25
137.11
136.59
135.57
135.42
135.73
136.13
136.37
136.06
136.55
137.15

104.01
105.12
106.10
107.23
107.01
107.00
107.51
108.03
107.90
107.93
108.21
108.67
109.09
109.33
109.49
109.71
110.17
110.46
110.62
110.77
110.98

103.53
104.25
103.91
103.38
103.36
104.49
106.15
108.18
108.54
109.09
109.80
110.13
110.21
110.17
110.32
110.51
110.68
110.95
111.08
111.33
111.52
111.73

125.21
125.86
128.39
128.11
128.18
128.11
127.90
128.37
127.93
127.92
127.75
12748
127.79
127.67
127.61
127.26
127.11
127.11
126.91
126.89
126.67
126.59

103.63
104.37
104.84
105.45
105.64
105.88
106.12
106.56
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107.31
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108.56
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109.74

103.71
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109.48
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126.60
126.14
126.15
125.96
125.43
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12545
125.13
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124.42
124.20
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123.48
12321
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122.72
122.30
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121.70

105.40
105.34
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103.68
103.24
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99.75
98.30
97.30
96.77
97.16
97.19
97.71
98.26
98.42
98.41
98.03
98.05
98.08

108.67
111.78
116.64
121.31
123.75
12331
125.95
124.82
124.79
126.13
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127.34
126.41
127.01
127.06
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126.62
126.58
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125.86

126.68
130.25
135.88
136.54
137.39
137.22
138.18
139.10
141.10
144.19
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126.53
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127.73
126.94
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108.47
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108.44
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109.35
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111.59
113.35
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113.41
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113.42
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113.30
113.28
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126.54
129.78
128.26
127.80
127.40
126.13
126.14
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126.55
125.70
125.42
125.38
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122.68
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122.02
121.60
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107.27
108.86
109.31
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122.34
130.26
133.59
13548
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139.85
142.65
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139.41
144.25
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137.16
141.40
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9541
94.79
97.34
94.29
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92.50
90.32
87.96
90.40
88.70
90.93
95.08
94.25
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93.76
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91.30
91.92
90.09
91.77
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112.69
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101.34
99.97
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82.28
7445
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34.29
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0.00
0.00
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106.57
106.62
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108.43
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109.79
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103.77
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103.35
104.65
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108.14
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108.04
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110.50
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119.77



EK-D: SIRKET4 igin 6 algoritmanin,
degerleri ve gercek EYF degerleri

Ocak-Aralik 2016 donemine ait 6ngoérii EYF
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05.01.2016
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07.01.2016
08.01.2016
11.01.2016
12.01.2016
13.01.2016
14.01.2016
15.01.2016
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20.01.2016
21.01.2016
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04.03.2016
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08.03.2016
09.03.2016
10.03.2016
11.03.2016
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21.03.2016
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28.9
28.85
28.77
28.96
28.54
28.96
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29.04
28.66
28.54
29.17
29.17
28.68
29.43
29.58
30.13
30.36
30.62
30.58
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31.41
31.41
31.39
30.64
30.94
30.37
30.45
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32.07
32.88
3285
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32.15
32.68
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32.92
33.45

32.96
33.58
3351
33.07
3328
33.11
33.85
33.96
33.96
33.79
33.87
33.96
34.88
35.75
36.37
36.96
36.85
34.58
35.24
35.53
35.32
36.07
35.32

29.16
29.24
2898
2851
28.55
28.13
2843
2824
28.28
2831
2833
28.60
28.36
2841
2820
28.15
27.88
27.65
27.69
2733

30.82
30.63
31.06
31.01
31.08
31.05
31.03
30.83
31.04
30.89
3117
31.05
30.68
30.72
30.94
31.25
31.09
30.63
30.85
31.01
31.21

33.23
32.51
32.16
32.11
31.99
31.84
31.57
30.93
30.80
30.40
30.24
30.00
29.78
29.71
29.67
29.58
29.56
29.46
29.36
29.34
29.29
2925
29.24

28.83
29.09
2898
28.83
29.00
28.86
29.03
28.98
29.01
29.06
29.01
29.45
29.00
29.49
29.00
29.02
29.04
2899
29.05
29.05

30.53
30.61
30.37
30.37
30.40
30.43
30.60
30.59
30.71
30.74
30.84
30.93
31.81
31.92
31.94
31.91
31.89
31.90
31.89
31.84
31.85

33.22
33.27
33.20
33.01
33.10
33.30
32.74
32.82
32.96
32.71
32.73
32.58
32.51
32.56
3245
3241
32.34
32.32
32.28
3224
3222
32.13
32.15

29.17
29.68
29.77
29.81
29.75
29.69
2997
29.99
30.08
30.23
30.05
30.21
30.18
30.20
30.19
30.19
30.21
30.19
30.21
30.21

30.80
30.88
31.07
30.93
30.81
30.84
30.85
30.81
30.74
30.65
30.62
30.53
30.54
30.52
30.47
30.40
30.39
30.40
30.40
30.36
30.32

33.27
33.14
33.05
33.02
32.86
32.73
32.68
32.60
32.49
3242
32.39
32.33
32.25
32.22
32.18
32.14
32.10
32.08
32.06
32.05
32.04
32.04
32.03

28.03
29.17
29.14
29.99
30.19
29.74
29.79
2872
2875
21.73
26.47
26.23
25.49
25.51
2553
25.90
26.65
2634
26.83
27.01

30.75
30.58
30.17
2048
29.50
29.29
28.66
28.60
2174
2741
26.94
26.65
26.81
26.28
26.07
26.25
26.50
26.54
26.59
26.68
26.57

33.00
32.49
33.24
31.99
32.26
33.59
31.47
3272
34.03
32.62
33.57
34.98
33.93
34.96
34.18
34.61
34.99
34.90
36.02
34.81
35.93
36.55
35.01

29.59
30.20
30.26
31.01
31.00
30.98
31.40
31.32
31.65
31.69
31.77
31.89
31.85
31.98
31.94
31.92
31.93
31.94
32.01
31.96

30.81
30.78
31.34
31.21
31.07
31.48
31.38
31.60
31.65
31.77
31.84
3178
31.83
31.90
31.87
31.84
31.76
31.78
31.76
31.79
31.79

33.63
33.65
33.75
33.39
33.50
33.61
32.69
32.96
3297
3241
32.17
32.39
32.05
31.91
31.85
31.87
31.83
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31.67
31.72
31.65
31.47
31.52

29.67
30.23
30.45
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31.31
31.44
32.00
32.12
3243
32.65
32.83
33.08
33.23
33.45
33.61
33.73
33.82
33.89
34.00
34.05
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31.14
31.59
31.71
31.93
32.32
3241
32.68
32.84
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33.04
33.19
3320
33.14
33.16
33.07
3321
33.30
33.36
33.44
3342
3349

3112
31.28
31.29
3144
3151
31.50
31.58
31.62
31.83
31.98
32.17
3226
32.16
3215
3220
3229
3240
3244
3245
3246
3246
3245

29.09
29.12
29.43
29.43
29.46
29.57
29.73
30.00
30.18
3047
3042
3041
30.40
30.36
3041
30.27
30.33
30.36
3037
3037
30.21
30.16
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31.39
31.80
32.30
32.57
32.74
3291
33.14
3335
33.50
33.49
3351
33.67
33.69
33.76
33.72
33.68
3381
33.78
33.84
33.82
33.84

3132
31.49
31.69
31.89
31.92
31.94
32.10
32.19
3232
3244
32.46
32.50
3247
32.53
32.56
32.60
32.63
32.63
32.66
32.67
32.69
32.72

29.39
29.60
2991
30.16.
30.40
30.72
30.94
3122
31.46
31.57
31.70
31.70
3179
31.92
31.95
32.00
32.03
32.13
32.17
3221
32.14
32.13

31.76
3258
33.19
33.74
34.05
34.19
3432
3431
34.26
34.06
33.99
33.90
33.94
33.95
33.89
33.88
33.79
33.88
33.89
33.84
33.83

3124
30.82
30.18
30.08
29.59
29.43
29.43
29.22
29.11
28.94
29.05
28.74
2823
28.06
27.68
2171
27.50
2137
2739
27.14
27.16
26.70

29.03
28.51
28.39
28.43
28.64
28.53
28.61
28.60
28.05
28.09
28.02
27.88
21718
27.66
27.67
27135
2729
27.18
27.09
27.12
26.79
2671

31.04
31.26
31.48
31.62
31.70
31.89
32.10
3233
32.56
32.66
32.80
32.95
33.02
3313
33.16
3323
3333
3341
3345
3352
33.55

3111
3129
31.40
31.58
31.57
31.82
32.08
32.24
3248
3275
32.87
32.93
32.90
32.94
33.01
33.10
33.13
33.18
3321
3323
3328
3321

29.14
28.99
29.04
29.08
29.09
29.08
29.28
29.43
29.58
29.59
29.64
29.66
29.66
29.69
29.71
29.66
29.71
29.75
29.711
29.76
29.69
29.71

3097
3112
31.24
31.26
3136
31.46
31.54
31.69
3181
31.94
32.07
32.18
32.30
32.36
32.44
32.55
32.63
3273
32.79
32.87
3295

31.10
31.10
3114
3132
3131
3143
31.48
31.57
31.70
31.79
31.86
31.83
31.86
31.92
3197
32.02
32.04
32.09
32.13
32.18
3222
32.26

29.16.
28.96
28.99
28.93
28.88
2871
28.79
28.81
28.87
28.79
28.82
28.80
28.80
28.79
2881
28.74
28.76
28.76
28.71
2875
28.72
28.73

2931
28.50
27.69
26.82
26.49
26.36
26.24
26.57
2691
27.14
2741
2122
26.90
26.20
25.69
25.67
25.65
25.98
26.06
26.17
26.20

30.35
28.97
2731
26.69
26.75
26.98
26.99
26.30
25.92
25.88
26.18
26.09
25.51
25.11
24.87
24.90
25.17
2542
25.52
25.38
25.20
24.99

29.22
28.09
28.00
27.99
28.26
28.03
28.72
28.50
27.89
21.57
27131
27.18
27.08
27.01
2691
26.71
26.80
26.90
26.97
26.75
26.33
26.09

3132
3181
32.16
3251
32.57
3287
3312
33.36
3353
3351
33.64
33.75
33.83
3387
33.83
33.90
33.95
33.98
34.01
33.99
34.01

3118
3122
3111
3129
3141
3141
31.55
31.59
3175
31.95
32.08
32.18
3215
32.23
3228
3236
32.39
3240
32.46
3251
3252
32.52

2932
29.34
29.67
29.84
30.10
30.26
30.48
3071
30.83
3095
30.95
31.00
31.01
31.04
31.08
30.94
3097
30.96
30.99
30.96
30.82
3081

3141
3197
32.50
3281
32.96
33.26
33.49
33,66,
3381
3377
33.89
33.98
34.02
34.05
33.94
34.00
34.00
34.00
34.00
33.93
33.95

3148
3175
31.91
3231
3243
32.62
32.83
32.98
33.17
33.26
3338
33.46
3339
33.44
3343
33.46
3347
3345
34
33.50.
33.50
3351

29.69
30.08
3049
30.83
3115
3147
31.79
32.09
3240
32.52
32.59
32.70
32.71
32.83
32.85
32.79
32.83
32.87
32.89
3291
32.85
32.85

29.85
2841
27.62
26.76
26.66
27.10
2137
21.37
26.63
26.17
25.99
2597
26.03
25.86
2591
26.29
26.40
26.46
26.32
2591
26.15

29.49
27.85
26.55
25.86
26.53
26.99
27133
26.33
2529
2573
25.35
25.16
25.56
25.75
2597
26.14
25.85
25.26
25.37
24.89
23.85
23.86

27.69
26.58
25.24
24.90
23.28
221
21.44
20.29
1941
17.35
15.80
14.12
11.60
10.52
8.05
7.03
440
1.58
0.00
0.00
0.00
0.00

31.24
31.60
31.61
31.98
32.10
3230
3246
32.59
3275
32.65
3291
32.96
3293
32.99
3291
33.11
33.18
3327
3333
33.36
33.40

3113
3131
30.99
30.96
31.06
31.16
3134
31.22
31.54
31.66
31.89
31.87
31.89
32.07
32.19
3236
3248
32.66
32.88
3295
33.05
32.96

29.07
29.25
29.36
29.36
29.19
29.10
29.17
29.39
29.48
29.67
29.57
29.55
2943
2935
29.30
29.25
29.30
29.43
29.40
29.34
29.14
29.08

31.07
31.28
3174
32.13
32.23
3247
nn
33.04
3322
33.38
33.67
33.97
34.18
3442
34.62
34.85
35.05
3523
3544
35.59
35.76

31.09
31.37
3146
31.51
31.85
31.94
31.99
31.95
32.03
3213
3218
3229
3232
3239
32.46
3253
32.56
32.54
32.60
32.66
32.70
32.79

28.92
28.94
29.20
29.09
29.12
29.12
29.29
29.48
29.43
2948
29.68
29.73
29.71
29.86.
29.95
29.93
30.07
3021
30.31
30.38
3041
30.48



EK-E: SIRKETS igin 6 algoritmanin,
degerleri ve gercek EYF degerleri

Ocak-Aralik 2016 donemine ait 6ngoérii EYF

. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKET5
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek | ongdril |ongdril | 6ngdrii | ongdril [ongdri |ongdri | dngdrd |ongdri |ongdril  Sngdri |dngdril |Sngdri | Sngori |dngori |dngdril | dngord |ongdri | dngori
1 04.01.2016 3.88 3.972 3989 3983 3.861 3.926 4.002 3.841 3.930 4.001 3.843 3964 3987 3911 3.943 4.018 3986 3.971 4.014
2 05.01.2016 3.86) 3.997 4.010 3.949 3.790 3.810 4.001 3.780 3.828 3.998 3.728 3915 3.967 3.734 3.907 4.007| 4.035 3.922 4.029
3 06.01.2016 3.82) 4.023 4.002 3.897 3.719 3.710 4.006, 3.631 3.736 4.000, 3.640 3.880 3.957) 3.558 3.902 4.007| 4.012 3.869 4.013
4 07.01.2016 3.81| 4.043 4.017 3874 3899 3.635 4.014] 3.579 3.669 4.011 3.573 3858 3.964/ 3.501 3.916 4.023) 3.988 3.834 4.031
5 08.01.2016 3.86) 4.097 4.046 3.928 3.859 3.517 4.008 3.338 3.546 4.009 3.517 3.824 3969 3.540 3.921 4.022| 3.990 3.783 4.024
6 11.01.2016 3.82) 4.146 4.079 3.947 3.820 3343 3980 3.017 3434 3978 3446 3.792 3954 3.566 3.897 4.008| 4.057 3.693 4.001
7 12012016 3.83) 4201 4.112 3903 3.626 3.150 3.957 2.887 3.279 3.966 3.366 3.747 3.946, 3.659 3.866 3.981| 4.166 3.622 3.977
8 13.01.2016 3.88) 4228 4.159 3.893 3473 2994 3959 2.710 3.153 3.954 3.307 3.734 3951 3.776 3.872 3.987| 4378 3.563 3.961
9 14.01.2016 3.84) 4272 4199 3.879 3345 2765 3.966, 2.505 2998 3962 3.297 3.704 3946, 3.910 3.871 4.009| 4.648 3.522 3.979
10 15.01.2016 3.81| 4317 4235 3855 3.138 2529 3.985 2498 2.839 3982 3.281 3.679 3.938] 3.913 3.881 4.009 4.778 3.502 3.981
11 18.01.2016 3.74) 4332 4282 3.844 2.834 2255 3977 1.869 2.661 3977 3.224 3.654 3929 3.826 3.885 4.008| 4.701 3.465 3.971
12 19.01.2016 3720 4326 4332 3.830 2341 1988 3987 1.324 2483 3992 3.190 3.631 3.929 3.839 3.905 4.008 4.597 3.433 3.985
13 20.01.2016 3.62) 4327 4373 3818 1.714 1.624 3.997 0.763 2257 3987 3.201 3.613 3922 3.938 3917 4.006/ 4489 3.384 3.978
14 21.01.2016 3.52) 4324 4428 3793 1262 1210 3.996 0.161 1976 3.990 3.213 3.589 3918 4.023 3.920 4.010/ 4350 3.353 3.981
15 22.01.2016 3.56, 4307 4473 3.780, 0.868 0.732 4.003] 0.000 1.667 3.995 3.206 3.563 3.908 4.087 3.934 4.006/ 4.073 3.326 3.974
16 25.01.2016 3.61| 4.259 4524 3785 0.683 0.194 3.995/ 0.000 1352 3.993 3201 3.544 3.908/ 4.156 3.953 4.010, 3.929 3300 3.970
17 26.01.2016 359 4224 4598 3.783) 0426 0.000 4.003) 0.000 0.967 3.992 3220 3.520 3.901 4.170 3.961 4.006/ 3.958 3.277 3.967
18 27.01.2016 3.64 4.194 4670 3.768 0.170 0.000 4.026, 0.143 0.557 4.001 3.235 3.512 3910, 4.101 3.986 4.020/ 3.905 3.254 3.968
19 28.01.2016 3.82) 4.152 4732 3.800, 0.138 0.000 4.029 0.602 0.089 4.003 3.223 3.484 3904 4.033 4.005 4.024| 3.794 3214 3.962
20 29.01.2016 3.87 4.149 4785 3.801 0327 0.000 4.044 0.831 0.000 4.009 3.224 3454 3892 4.058 4.016 4.019/ 3.720 3.166 3.956
1 01.02.2016 3.77| 3.843 3.807 3.794 3819 3.785 3.801| 3.854 3.788 3.805 3.804 3.801 3.779| 3.746 3.775 3.800, 3.688 3.781 3.813
2 02.02.2016 378 3.837 3.746 3.754) 3.831 3.740 3.817) 3.904 3.743 3.803 3.779 3.749 3.788 3.834 3.746 3.779| 3.674 3.690 3.841
3 03.02.2016 3.73) 3788 3717 3.731 3.539 3.633 3.813) 3.298 3.671 3.827 3.703 3.751 3.808 3.741 3.688 3.781| 3.748 3.686 3.844
4 04.02.2016 378 3797 3.678 3.681 3.147 3479 3.781 3.050 3.544 3.795 3.555 3.700 3.740, 3.647 3.576 3.734| 3.895 3.637 3.838
5 05.02.2016 381 3.857 3.589 3.657 2427 3341 3.764) 2.796 3.455 3.780, 3.392 3.654 3.678 3.486 3.511 3.706/ 3.997 3.586 3.815
6 08.02.2016 3.79| 3.864 3.552 3.623 1.176 3.164 3.806/ 2.950 3.324 3.828 3.206 3.648 3.671| 3.553 3.428 3.737 3.868 3.599 3.878
7 09.02.2016 3.62| 3.891 3.510 3.657, 0.000 2998 3.819| 2.781 3.226 3.839 3.139 3.702 3.649| 3.507 3.367 3.742) 3.767 3.614 3.874
8 10.02.2016 3.64) 3.994 3414 3.636, 0.000 2.730 3.824  2.711 3.053 3.840, 3.001 3.664 3.584) 3.481 3.267 3.738| 3.673 3.565 3.893
9 11.02.2016 3.7 4.082 3321 3.553) 0.000 2479 3.818 2.538 2.859 3.845 2.884 3.675 3.536, 3.509 3.191 3.733| 3.454 3.532 3.893
10 12.02.2016 3.77) 4.093 3248 3.550, 0.000 2.178 3.819 2.373 2.680 3.850, 2.786 3.662 3.504) 3.669 3.078 3.732| 3.534 3.529 3.903
11 15.02.2016 3.83) 4.068 3.121 3.452) 0.000 1.828 3.796, 1.928 2461 3.840 2.767 3.638 3.460 3.676 2.941 3.699| 3.616 3.519 3.904
12 16.02.2016 3.89| 4.014 3.031 3382 0.000 1406 3.768/ 1.639 2217 3815 2.761 3.617 3.413| 3.683 2.798 3.662 3.781 3477 3.896
13 17.02.2016 4/ 4.103 2.878 3.376 0.000 0936 3.758 1.134 1.949 3.814| 2.709 3.610 3389 3.609 2.658 3.656| 3.966 3.446 3.906
14 18.02.2016 398 4.078 2.695 3336, 0.000 0412 3.734) 0.662 1.672 3.811 2.714 3.589 3353 3.618 2.482 3.633| 3.986 3.428 3.909
15 19.02.2016 398 4.116 2491 3268 0.000 0.000 3.714) 0.165 1.349 3.798 2.778 3.550 3.302) 3.536 2.298 3.604| 4.149 3.401 3.893
16 22022016  4.04 4.112 2223 3223] 0.000 0.000 3.714/ 0399 0981 3.807 2.840 3.537 3.260, 3.453 2.111 3.590, 4239 3392 3.892
17 23.02.2016  4.05 4.179 1.892 3.189| 0.000 0.000 3.693] 0.000 0.601 3.802 2.864 3.516 3.219) 3.401 1898 3.569 4264 3.383 3.885
18 24.02.2016 3.99] 4.174 1486 3.096, 0.000 0.000 3.684| 0.000 0.154 3.813 2.886 3.505 3.176| 3.340 1.696 3.557 4.618 3394 3.877
19 25.02.2016 3.99 4.157 0.995 3.032) 0.000 0.000 3.667 0.000 0.000 3.805 2.958 3.484 3.120, 3.267 1461 3.533| 4965 3373 3877
20 26022016 4.02] 4.151 0379 2985 0.000 0.000 3.640, 0.000 0.000 3.793] 2.994 3476 3.074) 3.191 1211 3.509| 5.180 3.360 3.846
21 29.022016  4.15| 4.153 0.000 2916/ 0.000 0.000 3.636| 0.327 0.000 3.799 2.957 3.460 3.032| 3.096 0.930 3.479 5261 3350 3.853
1 01.03.2016 419/ 4.192 4.166 4218 3.256 4.243 4209 3497 4.196 4.213| 4.008 4.190 4.199 3.713 4208 4213 4.133 4161 4.223
2 02.03.2016 43| 4205 4208 4233 2494 4195 4203] 2930 4.180 4.218 3907 4.134 4.173) 3294 4264 4211 4302 4.098 4.248
3 03.032016 438 4230 4.153 4200 1.682 4274 4213 2424 4225 4234 3.855 4.083 4.159| 2986 4.358 4.230| 4.534 4.060 4.294
4 04032016 439 4.196 4223 4221 1221 4324 4204 1917 4200 4231 3.778 4.018 4.137| 2.721 4382 4206/ 4.996 4.025 4.309
5 07.032016 461 4.184 4220 4.189 0.899 4342 4.157| 1595 4215 4.190| 3.692 3.924 4.099| 2.494 4438 4.163| 5354 4.029 4.286
6 08.03.2016  4.63| 4.168 4.229 4227 0.28 4487 4.138/ 1.788 4.248 4.187 3.599 3.896 4.104| 2.242 4516 4.156 5.642 4.066 4288
7 09.032016 455 4.195 4209 4240 0265 4593 4.136| 1.525 4274 4.187 3522 3869 4.092| 2.154 4.551 4.170, 5.821 4.005 4321
8 10032016 455 4.145 4.190 4256/ 0.231 4.669 4.109 1365 4297 4.167 3414 3.854 4.084 2.003 4.598 4.158 5847 3914 4330
9 11.03.2016 47 4160 4.169 4251 0.159 4.868 4.096, 0.682 4.329 4.164 3379 3.785 4.035| 1.794 4.669 4.144| 5976 3.826 4.348
10 14.032016  4.74] 4250 4.151 4267 0.000 5.024 4.089 0372 4390 4.169 3319 3.764 4.029 1.595 4.738 4.170, 5.746 3.779 4.359
11 15032016 475 4.197 4.117 4283 0.000 5254 4.104/ 0.000 4466 4202 3267 3.712 4.016/ 1452 4818 4.186 5466 3.764 4.399
12 16.03.2016  4.84| 4.179 4115 4269 0.000 5585 4.084/ 0.000 4.551 4.188 3.268 3.677 4.001] 1379 4913 4.176] 5466 3.724 4408
13 17.03.2016  4.93) 4.170 4.073 4267 0.000 5.846 4.075| 0.000 4.649 4.188) 3.273 3.634 3.988 1.344 5.008 4.174/ 5251 3.678 4.428
14 18.03.2016 5| 4197 4.087 4272 0.000 6252 4.065| 0.000 4.748 4.189 3238 3.588 3.971| 1.280 5.092 4.161 5.063 3.630 4433
15 21.03.2016 5.1 4.154 4.083 4259 0.000 6.721 4.037 0.000 4.837 4.168 3.202 3.559 3.953 1.282 5.161 4.146, 5.097 3.587 4.433
16  22.03.2016 5.05 4.174 4.096 4260 0.000 7.191 4.021) 0.000 4.969 4.160 3.184 3.516 3.931 1321 5256 4.134| 5.028 3.556 4.444
17 23.032016  4.98 4.190 4.112 4270/ 0.000 7.883 4.012/ 0.000 5.103 4.153 3211 3488 3.913 1338 5355 4.129 5.167 3.514 4.453
18 24032016  497| 4.167 4.116 4.265 0.000 8.634 4.010/ 0.000 5272 4.155 3.199 3459 3.903| 1414 5470 4.127 5395 3484 4476
19 25.03.2016 5.02) 4.169 4.128 4262 0.000 9.470 4.001) 0.000 5.463 4.148 3.161 3.435 3.885 1420 5.592 4.120| 53838 3.462 4.493
20 28.03.2016 5.16/ 4.177 4.118 4278 0.000 10.610 4.001] 0.000 5.666 4.150, 3.164 3.413 3.885] 1488 5719 4.128 5587 3.447 4501
21 29.03.2016 525 4.184 4.124 4250 0.000 11.828 3.993/ 0.000 5.920 4.143 3.149 3381 3.871 1.524 5.853 4.125| 5.675 3415 4518
22 30.03.2016 528 4.165 4.110 4250 0.000 13.356 3.992/ 0.000 6.247 4.138 3.131 3.341 3.852 1511 6.025 4.121| 5518 3.379 4.525
23 31.03.2016 534 4.177 4102 4240, 0.000 15306 3.986, 0.000 6.674 4.143] 3.092 3.295 3.844) 1.518 6.223 4.111] 5693 3.368 4.540
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKETS
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y
Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF
No gergek | Ongoril (6ngdri |ongori | dngdri | ongdri |ongdri | dngdrii | dngdri |Ongdri | Gngdrii | Sngdri (Gngdri | 6ngdri |dngdri |6ngrii | 6ngdril (dngdri | dngdrd
1 01.04.2016 545 5397 5371 5381 5405 5.606 5419/ 5280 5.660 5425 5314 5388 5.392| 5403 5.642 5418 5388 5421 5415
2 04.04.2016 543 5388 5405 5397 5486 5999 5445 5344 5861 5445 5266 5347 5353| 5527 5946 5422 5442 5390 5410
3 05.04.2016 539 5408 5446 54060 5496 6470 5436/ 5424 6.196 5431 5266 5369 5.372| 5.630 6.288 5431 5.586 5381 5.402
4 06.04.2016 551 5378 5478 5474 5.653 6973 5493 5.674 6462 5477 5309 5375 5375 5775 6.648 5477 5747 5422 5433
5 07.042016  5.52| 5355 5520 5485 5817 7594 5.548/ 5861 6906 5.534) 5369 5409 5404 5874 7.027 5519 5905 5511 5473
6 08042016  5.54| 5294 5495 5518 6.019 8303 5.566/ 6.034 7325 5549 5413 5393 5391 6.009 7397 5544 6.084 5494 5491
7 11042016  5.55] 5296 5508 5.505| 6.074 8.855 5.594| 5985 7.746 5.569) 5411 5400 5401 6.097 7.747 5553 6.251 5.538 5.486
8 12042016 554 5264 5610 5517 6241 9.687 5.622 6.126 8424 5579 5450 5411 5397 6219 8170 5570, 6369 5.593 5.481
9 13.04.2016 5.61| 5238 5.646 5.508 6269 10422 5.655| 6.050 8.985 5.616 5466 5404 5.403| 6.253 8.613 5.596 6.305 5.633 5.504
10 14.04.2016 5.65| 5227 5.675 5521 6347 11220 5.695| 5.862 9.848 5.660 5481 5396 5.397| 6.279 9.088 5.618 6.237 5.669 5.525
11 15.04.2016 5.7 5241 5.654 55200 6339 12.085 5.714| 5.757 10.766 5.670, 5.472 5374 5394 6.261 9.601 5.625 6.126 5.695 5.504
12 18.04.2016 5.84| 5223 5.601 5.549 6.478 12907 5.770/ 5.800 11.887 5.706, 5.462 5368 5394 6.258 10.138 5.639 5.995 5.740 5.503
13 19.04.2016 5.87| 5242 5585 5.589 6393 13.906 5.784| 5.724 13.286 5.737 5452 5346 5390/ 6.234 10.732 5.649 5.886 S5.714 5487
1420042016 588 5205 5.596 5593 6.417 15072 5.833] 5.731 14.889 5.787) 5450 5327 5.390| 6.225 11422 5.673| 5907 5.718 5478
15 21.042016 594 5218 5572 5616 6.349 16372 5873 5711 17.049 5822 5461 5305 5378 6216 12.158 5.686 5955 5.751 5.462
16 22042016 594 5202 5.624 5.644 6460 18.013 5930 5.669 19.760 5.868 5464 5282 5386 6.211 12972 5702 6.128 5.759 5.446
17 25042016 591 5207 5.604 5.664 6418 19.845 5972 5.757 23.037 5906 5474 5259 5383 6215 13.868 57200 6340 5.790 5427
18 26.04.2016 596/ 5205 5.629 5.627 6.440 21979 6.022| 5.810 27444 5958 5.502 5243 5390/ 6.246 14.858 5.751 6.619 5.837 5410
19 27.04.2016 597| 5178 5.594 5.641 6.446 24373 6.062| 5.718 25.877 5988 5.538 5221 5385 6.298 15914 5.768 6.847 5.878 5388
20 28.04.2016 591 5176 5.602 5.638 6.526 26982 6.108/ S5.711 33.469 6.025 5.547 5.194 5375/ 6.361 17.078 5.781 7.034 5917 5357
21 29.04.2016 591 5.169 5.607 5.634 6.548 29.890 6.170/ 5.654 38.668 6.083 5.566 S5.168 5.371| 6.423 18.326 5.799 7.136 5971 5336
1 02052016 584 5941 5954 5918 5974 6.068 5966 5998 6.033 5956/ 5935 5920 5.934| 5982 6.101 5.977| 5981 5988 5.942
2 03.052016 572 5.859 6.030 5.892| 5.800 6.108 5.991| 5.841 6.047 5966/ 5.717 5949 5959 5958 6231 5994 6.117 5975 5968
3 04052016  5.65/ 5.853 6.086 5.890| 5743 6.191 6.001| 5725 6.075 5957 5.541 5988 5962 5927 6398 6.005 6.153 5956 5.989
4 05052016 578 5.859 6.132 5.883| 5723 6294 6.046| 5.709 6.114 5981 5403 6.019 5990 5975 6.564 6.056 6.317 5947 6.036
5 06.05.2016 5.87| 5.854 6230 5.893 5.746 6399 6.083] 5.696 6.168 6.007 5308 6.066 6.018 6.069 6.729 6.087 6.344 5985 6.068
6 09.05.2016 6.12| 5.845 6327 5877 5834 6548 6.147) 5800 6.217 6.053) 5234 6.093 6.028) 6.213 6.878 6.131) 6494 6.007 6.127
7 10.05.2016 6.42| 5.826 6421 5870, 5912 6.600 6.162] 5959 6.212 6.051 5204 6.130 6.035 6377 7.012 6.139 6.651 6.007 6.136
8 11052016 6.74] 5.833 6.592 5890, 6.004 6.796 6.233] 6.103 6.297 6.098 S5.164 6.190 6.092| 6.516 7.196 6.200, 6.843 6.064 6.190
9 12.05.2016 6.74 5.844 6.831 5877 6.040 6918 6291| 5968 6332 6.136| 5.144 6229 6.111] 6.640 7.340 6.251 6.918 6.063 6.217
10 13.05.2016  6.85 5.847 6.987 5.885 6.056 7.036 6346 5776 6357 6.169] 5.103 6260 6.134] 6.685 7.479 6.289| 7.073 6.059 6.237
11 16052016  6.85 5.845 7249 5894 6.068 7255 6414 5639 6436 6215 5001 6.299 6.155 6.711 7.646 6341 7.108 6.070 6.285
12 17052016 694 5831 7.558 5.887 5988 7364 6462 5574 6477 6237 4909 6346 6.181 6.725 7.804 6389 7.113 6.068 6.333
13 18052016  7.02| 5.834 7.852 5.898| 5.980 7.597 6.537| 5537 6563 6.293 4.794 6395 6219 6.721 7999 6455 6977 6.080 6.363
14 20.05.2016 742 5.850 8343 5897 6.003 7.769 6.617) 5472 6.615 6347 4705 6431 6246/ 6.691 8.165 6.512) 6.982 6.076 6.399
15 23.05.2016 748 5.852 8.835 59100 5979 7918 6.669| 5488 6.640 6377 4.668 6470 6.277| 6.677 8.356 6.557 6.880 6.094 6.430
16 24.05.2016 741 5856 9.378 5913 6.010 8211 6.752| 5.629 6.768 6437 4.626 6513 6305/ 6.701 8.565 6.619 6.785 6.116 6.490
17 25.05.2016 7.38| 5.841 10.081 5911 5975 8360 6.813] 5.682 6.803 6473 4577 6559 6.331] 6.733 8.765 6.669 6.677 6.104 6.525
18 26052016 724 5.845 10.854 5921 5953 8.629 6.904 5570 6905 6.532] 4535 6.602 6.370| 6.714 8994 6.733| 6.744 6.126 6.570
19 27052016 7.9 5.862 11.778 5918 5956 8885 6.982 5438 7.000 6579 4521 6.649 6401 6707 9.228 6.792 6.788 6.119 6.610
20 30052016 7.6/ 5.864 12960 5927 5.833 9.099 7.064 5497 7.072 6.632 4491 6.698 6436 6.716 9.485 6.859 6913 6.119 6.668
21 31.052016 721 5.871 14287 5933 5783 9458 7.43 5482 7.195 6.683 4442 6.745 6470 6.744 9.759 6.9200 7.009 6.122 6.716
1 01.06.2016 718 7.226 7.354 7254 7227 7425 7341 7205 7419 7369 7229 7334 7273 7335 7437 7321 7227 7261 7349
2 02.06.2016 699 7.236 7.509 7.171 7299 7.758 7412| 7366 7.615 7453 7224 7381 7.316| 7414 7.627 7442 7368 7272 7387
3 03.06.2016 7.08/ 7.070 7.608 6.989 7.072 7.938 7.524| 7.040 7.722 7.558 7.156 7.506 7.420/ 7.378 7.817 7.516 7373 7200 7.541
4 06.06.2016 707, 6913 7.885 6.876 7.182 8.122 7.611] 7.202 7.823 7.658 7.012 7.509 7448 7435 7.998 7.561 7251 7.051 7451
5 07.062016  7.09| 6.863 7.886 6.880| 7.389 8255 7.663| 7.409 7.932 7.703] 6.890 7.607 7.466 7.554 8.152 7572 7.296 6.747 7.536
6 08.06.2016  7.26| 6.785 8.128 6.818| 7.656 8432 7.693| 7.727 8.033 7.727  6.835 7.650 7.493 7.665 8362 7.589 7437 6.555 7.459
7 09.06.2016 72| 6760 8200 6.820( 7.743 8536 7.766| 7.983 8.144 7.823 6.799 7.695 7510, 7.720 8548 7.616 7.857 6.512 7.565
8 10.06.2016 7 6.650 8480 6.838 7.688 8.685 7.796 7972 8328 7.852] 6.739 7.704 7.528| 7.731 8.747 7.646| 7.855 6.546 7.505
9 13.06.2016 7 6.606 8513 6.760] 7.389 8879 7.851| 7.818 8.498 7.903 6.707 7.739 7.534| 7.709 8.968 7.660, 7.833 6.557 7.542
10 14.06.2016 707, 6451 8.842 6.821) 7.11 9211 7.890| 8.199 8.696 7.952 6.689 7.807 7.591| 7.583 9.187 7.730, 7.581 6.630 7.509
11 15.06.2016 7.09/ 6.329 8.833 6.813] 6970 9.658 7.946/ 8.707 8.944 8.017 6.693 7.858 7.633| 7.512 9445 77720 7312 6.731 7.567
12 16.06.2016 7.14] 6213 9.157 6.819 6912 10251 7.994| 8.906 9.158 8.067 6.684 7.893 7.658/ 7.385 9.681 7.810, 7.116 6.607 7.501
13 17.06.2016 739 6.115 9.202 6.824) 6.663 10932 8.065| 8.447 9385 8.137 6.684 7948 7.687| 7.223 9912 7.845 6.738 6.409 7.568
14 20.06.2016 74/ 6.054 9484 6.825| 6.920 11.708 8.098/ 7.797 9.581 8.173| 6.698 8.002 7.714  7.091 10.173 7.875 6.958 6.385 7.532
15 21.062016  7.73) 5970 9.512 6.830, 7.155 12.534 8.182 7.132 9.789 8274 6.704 8.063 7.753) 7.081 10416 7.926, 7.091 6.285 7.596
16 22062016  8.03 5.898 9.833 6.842 7.369 13442 8236 6.508 10.007 8339 6.750 8.096 7.778) 7.054 10.672 7.975 7472 5992 7.586
17 23.06.2016  8.23| 5.771 9.835 6.848| 7.399 14.427 8.288| 6.360 10219 8401 6.799 8.156 7.805 7.024 10.944 8.009 7.589 5.828 7.598
18 24.06.2016 7.93| 5.655 10.165 6.850, 7.696 15.604 8352 6.684 10.512 8474 6.856 8200 7.831| 7.082 11.227 8.061 7.562 5.828 7.585
19 27.06.2016 7.74| 5.535 10.199 6.852 7.929 16.968 8400/ 6.889 10.837 8.524 6.898 8253 7.857| 7.167 11.537 8.100, 7.291 5.690 7.609
20 28.06.2016 8.06/ 5.433 10488 6.855 8207 18.620 8469 7.193 11.204 8593 6.943 8301 7.893] 7.197 11.863 8.152) 6.860 5.503 7.593
21 29.06.2016 8 5337 10.529 6.858) 8232 20.605 8.535| 7.382 11.591 8.665 7.011 8349 7.921| 7.270 12.203 8.202 6.889 5553 7.610
22 30.06.2016 7.96, 5.234 10.855 6.859 8200 22.992 8.584| 7.637 12.028 8.728/ 7.035 8399 7.939] 7.390 12.546 8.254] 6.969 5.610 7.598
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKETS
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y

Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF

No gergek | ongdril | ongdril | ongorii | dngdril | ongorii | ongdri | dngdril | 6ngdril | Sngdri | Sngdril | 6ngdril | ongdril | Gngdri | Gngdri |ongdri | dngdri | dngdri | ongdri
1 01.072016  7.71| 7.960 7.418 7.580| 7.539 7.605 7.551| 7.528 7455 7.549| 7.903 7.522 7.509| 7518 7.603 7.577 7.845 7.539 7.550
2 04072016  7.66, 7960 7.715 7.546 7440 7.659 7.587 7.618 7.526 7.597 8.122 7.599 7521 7.662 7.696 7.658 7.613 7493 7526
3 08.07.2016  7.64 7960 7.588 7.828) 7.537 7972 7495 7583 7.557 7539 8470 7.697 7573 7742 7.684 7.602 7.260 7.507 7.440
4 11.07.2016 7.6/ 7960 7.894 8014 7.173 7907 7497 7.702 7.741 7.534) 8.604 7.700 7.599 7.799 7.641 7.625 7280 7.529 7417
5 12072016 7.59| 7.960 7.769 8.048f 7.278 8.121 7.571| 8.177 7917 7.665 8.884 7.786 7.623 8.116 7.846 7.717 7.140 7.627 7.370
6 13072016  7.57) 7.960 7.949 7975 7.093 8215 7.581| 8.I51 7904 7.651| 9.190 7.927 7.704 8261 8025 7.741 7.682 7.672 7.303
7 14072016  8.01| 7.960 7964 7.819| 7.029 8351 7.558 7.776 7922 7.667 9.255 7936 7.680 8.413 7.957 7.732 7282 7.756 7.284
8 15072016  8.06) 7.960 8.004 7.730, 7.017 8515 7.622 6973 7982 7.684 9412 7.952 7.634 8507 7.989 7.794 7460 7.591 7222
9 18.07.2016  7.87) 7.960 8232 7.793| 6.873 8.683 7.724| 6.729 8315 7.838 9.557 8.016 7.646) 8515 8.157 7.901 7483 7.688 7.234
10 19.07.2016 8.1| 7.960 8221 7962 7.189 8.686 7.824| 6459 8280 7.931) 9.779 8.143 7.739 8477 8291 7.945 7616 7.721 7.270
11 20072016 805 7960 8399 7968 7.302 8.656 7.876 6.215 8111 7908 9.795 8.148 7.702) 8373 8318 7.963| 6.629 7.656 7.228
12 21072016 776, 7960 8289 7971 7.803 8813 7909 6.130 8.124 7986 9.814 8.184 7.718 8368 8423 8.032| 6.987 7.650 7.180
13 22072016  7.54| 7960 8504 7.894/ 8.186 8.980 7.981| 6.130 8308 8.071| 9.859 8233 7.720, 8213 8513 8.073 6.187 7487 7.157
14 25072016 745/ 7960 8514 7.827| 7.933 9.194 8.029| 5.884 8506 8.115] 9.925 8264 7.747) 8.094 8.583 8123 6227 7.536 7.134
15 26.07.2016 74 7960 8.643 7.828/ 8768 9.550 8.064 4.966 8.650 8.168 9.991 8281 7.733| 8.093 8702 8.163] 3.761 7.533 7.100
16 27072016  7.09/ 7.960 8.664 7.881| 9.435 9.908 8.110| 5261 8.690 8.236| 10.051 8304 7.734| 8.124 8852 8210 6468 7.502 7.026
17 28.072016  7.33] 7.960 8.744 7.924/ 9.630 10250 8.111| 4.749 8.685 8.268| 10.123 8361 7.756/ 8.183 8.924 8232 3.741 7579 6.976
18 29.072016  7.39] 7.960 8.851 7.936| 9.430 10.557 8.173| 4204 8.820 8.317| 10.188 8.394 7.763] 8292 9.045 8284/ 8.195 7.509 6.920
1 01082016 7.6, 7398 7507 7381 7.760 7481 7.575 7.700 7.524 7.557 7.685 7474 7473 7.653 7505 7.524) 7.548 7434 1357
2 02082016  7.58) 7.646 7.531 7.507 7.828 7.531 7.690, 7.722 7.557 7.678 7.802 7461 7369 7934 7.642 7.633 71717 7204 7.286
3 03.08.2016  7.56, 7.646 7.638 8.038) 7.943 7443 7.655 7.692 7456 7.644 8466 7.592 7393 8345 7.651 7.649 8306 7.109 7.083
4 04082016  7.17) 7.646 7.695 7.642[ 8.297 7499 7.763| 8300 7.536 7.775| 9.107 7.699 7.407 8995 7.717 7.702) 8.641 7.272 7.046
5 05082016  7.19| 7918 7.784 7.508| 8.392 7425 7.761| 8.542 7449 7753 9.529 7.720 7.350, 9.330 7.692 7.711 8533 7.133 6.902
6 08.08.2016  7.23| 7934 7.788 7.511| 8274 7390 7.739| 8.684 7433 7.725 9.781 7.753 7.359) 9.611 7.656 7.706/ 9.364 7.062 6.819
7 09.082016  7.25 7.909 7.816 7.552 8.009 7334 7.755| 8.614 7414 7.731/10.033 7.787 7.342/10.035 7.649 7.716 10.814 6.992 6.724
8 10.082016  7.54 7901 7.831 7.506 7.625 7.203 7.740 8526 7.340 7.655 10.091 7.801 7313/ 10.141 7.532 7.695 11.164 6.913 6.578
9 11082016 748 7.921 7.857 7484 6.988 7.188 7.707| 7.992 7364 7.598 10.151 7.826 7.260) 10.134 7491 7.659 11.020 6.960 6.593
10 12.082016 7320 7931 7.877 7476 6.636 7.180 7.707 7492 7.334 7576 10223 7912 7246 9979 7.522 7.681 11.886 6.906 6.624
11 15082016 729 7955 7910 7471 6.190 7.156 7.698 6977 7.300 7.548 10273 7.951 7217 9.837 7.554 7.689 12.300 7.058 6.560
12 16082016 726 7.956 7.927 7457 5835 7.107 7711 6.845 7207 7512/ 10.393 7.983 7.180| 9.615 7.586 7.679| 12.756 7.029 6.478
13 17.082016  7.06| 7.933 7976 7446/ 5514 7.10 7.776| 6.180 7.203 7.566| 10.513 8.046 7.173] 9.550 7.653 7.708 12984 6.921 6.392
14 18.082016  7.08/ 7.952 8.002 7.880f 5522 7.21 7.812| 6218 7200 7.602| 10.658 8.113 7.144] 9.616 7.722 7.730) 12.633 7.074 6.272
15 19.082016 7.2/ 7.952 8.004 7.427| 5298 7.074 7.806| 5910 7.148 7.588|10.783 8.147 7.096| 9.577 7.777 7.733/ 12959 6.933 6.176
16 22082016  6.71| 7.962 8.017 7417| 5360 7.064 7.852| 6484 7.190 7.626/ 10.922 8.190 7.054| 9.667 7.841 7.746/ 12251 6.965 6.071
17 23.082016  7.89| 7.957 8.036 7414/ 5462 7.022 7.860| 6.035 7.160 7.594| 11.004 8235 7.014| 9.833 7.862 7.741 11537 7.104 5.898
18 24082016  7.92| 7.947 8.043 7339 5429 6989 7.860| 6.909 7.139 7.578 11.026 8278 6.975 9.848 7.869 7.744/ 13579 7.058 5.842
19 25082016  7.73| 7.931 8.034 7.093| 5.142 6965 7.862| 7.054 7.137 7.565/ 11.050 8331 6.936| 9.954 7.885 7.744/ 13.719 6.982 5.785
20 26082016 749 7.646 8.024 7.108| 5.189 6.922 7.862| 7.348 7.123 7.551| 11.015 8389 6.897) 9.988 7.894 7.744/ 12.040 6.843 5.761
21 29.082016 738 7.646 8.021 7.025/ 4930 6913 7.865| 6459 7.102 7.516| 11.014 8452 6.860 9.997 7.895 7.747 14994 7.103 5.766
22 31.082016  7.53| 7.646 8.014 6.884| 4.689 6.877 7.864| 5.623 7.044 7.480| 11.008 8515 6.816/ 9919 7918 7.750/ 18.104 7301 5.684
1 01.092016 739 7509 7478 6905 7.669 7.562 7.634 7.906 7.546 7.563| 8.345 7.627 7.493| 8350 7.469 7.601| 7.830 7.550 7.594
202092016  7.26| 8.096 7.623 7.244 8.039 7.725 7.810| 8214 7.698 7.964 8.591 7.563 7.658 9.331 7.696 8.017 8475 7.799 17.729
305092016  7.24| 8.006 7.814 7.537| 8.602 7.677 7.776| 8.368 7.715 7.966/ 9.893 7.717 7.628 9.875 7.555 7.954 9209 7.943 7.249
4 0609.2016  7.17) 7.828 7.603 8.023| 9.284 8.046 8.011| 9.537 8259 8360 10.552 7.736 7.627 11.135 7.989 8.207 8.680 7.435 7.246
5 07.092016  7.35| 7.622 7.893 7.797| 12.185 8.441 8450/ 11.165 8.630 8.794) 12.034 8395 8.139 14.652 8513 8.579 9.856 7.849 7.652
6 08.09.2016  7.31| 7.643 8.143 7.774[ 12,620 8.617 8.614| 11.688 8935 8903 12.330 8452 8.281) 14.692 8.659 8.594 10243 8.064 7.697
7 09.09.2016  7.32| 7.931 8.098 7.746| 13.241 8.805 8.775/ 11.707 9.060 9.028) 12.188 8.556 8.425) 14.602 8905 8.764 11.959 8.169 7.916
8 16092016  7.17  8.017 8192 7.649 12.841 8.695 8.824 11.074 8909 9.077 11.939 8.604 8.430) 13.927 8933 8.791 15307 8372 7.863
9 19.09.2016  7.25 8.103 8.153 7.815|12.891 8.897 8.885 11.485 9.138 9.152) 11.642 8.627 8.513| 13.547 9.115 8812 16456 8.254 8.029
10 20.092016 749/ 7974 8.154 7364 13.168 8.899 8.754 12.397 9.107 9.044| 11.712 8.821 8.606/ 13.329 9.087 8.806/ 18.228 8.324 8.060
11 21.092016  7.53| 7.562 8.065 7.545/12.670 8.979 8.704| 14792 9.216 9.103| 11435 8.747 8.617/ 11520 9.110 8.872/ 20480 8.546 7.614
1222092016  7.69| 7.737 8.168 7.560 11.700 9.033 8.645| 15742 9.105 9.094| 11.275 8.866 8.707 10.039 8.890 8.933/ 21.010 8.776 7.672
13 23.092016  7.76| 7.771 8.037 7.578/10.715 8.874 8.557| 16448 9.015 9.107| 11.404 8.861 8.707) 8.892 8.801 8.941 20442 8.572 7.638
14 26092016 742 8.044 8.028 7.753| 12.886 9.104 8.689| 18.816 9.214 9.342| 11.606 8.991 8.806/ 10.870 8.967 9.109 21.342 8.591 7.596
15 27.092016  7.56/ 8.098 8.013 7.722| 14.043 9.120 8.774| 18.670 9.231 9.308| 12.124 9.107 8.827| 10914 8917 9.112 21.353 8458 7.591
16 28.09.2016  7.58/ 7.730 7945 7.887| 14946 9.259 8.885/ 18.777 9.300 9.292| 12.086 9.127 8.881| 11.027 9.048 9.168 21.997 8.305 7.369
17 29.092016  7.77| 7.889 7983 7.87| 14461 9217 8.935 15.154 9.176 9.274| 11.964 9.250 8.931] 10439 9.073 9.220 23.001 8.622 7.541
18 30.09.2016 8.6, 7.724 7921 7.903| 14590 9.289 8.989 13.537 9.320 9.294  11.616 9.232 8.932| 10452 9.250 9.254] 21.686 8.524 7.472
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. M5Rules LinearRegression LWL SMOreg Bagging LeastMedSq
SIRKETS
1Y 3Y 5Y 1Y 3Y 5Y 1Y 3Y 5Y 1Y kb4 5Y 1Y 3Y 5Y 1Y 3Y 5Y
Sira Tarih EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF | EYF
No gergek | Ongdril | Gngdril | ongorii | dngori | ongdrii | 6ngdrii | dngdrii | 6ngdrii | Sngdrii | Sngdril | Gngdril | Sngdri | Gngdri | Gngdri |dngdri | dngdri | dngdri | ongdri
1 03.10.2016 7.77) 7937 7.863 7.845| 8.630 7.823 7.868 8.702 7.832 7.863] 8977 7.948 7.895| 9.196 7.854 7.869 8.181 7914 7951
2 04.10.2016 759 7.625 7.787 7.844| 9.465 7971 7928 9.531 7988 7.944/ 9.593 7.962 8.014| 10419 7.892 7.958 7.802 7.986 7.856
3 05.10.2016 728 7.657 7.634 7.551| 9.068 7.590 7.682] 9.060 7.579 7.676/ 9.934 7.901 7.887 10312 7711 7.785 7.640 7.699 7.737
4 06.10.2016 744 7.642 7237 7.638/ 9.609 7449 7.560, 9473 7407 7.528 10231 7914 7.926| 10.602 7.442 7.612 7490 7.861 7.796
5 07102016 749 7.735 7314 747810234 7713 7769 9.760 7.680 7.772 10.502 8.038 7917 11.184 7.766 7.884 7353 7.736 7.812
6 10102016 7.38) 7.701 7.134 7.553/ 11.173 7.694 7.822) 10.644 7.691 7.726/ 10.696 8.096 7.964 11.501 7.962 7.891 8.109 7.937 8.060
7 11102016 746, 7.449 7237 7474 11598 7901 7.994 11.531 7.962 7.896 10.845 8.126 8.025 11.942 8.183 8.074 8279 7.771 8.165
8 12102016 744 7.554 7291 7458/ 11.850 8.088 8.172| 13.145 8.170 8.082| 11.125 8.146 7.984) 12287 8.575 8397 8467 7.778 8584
9 13.10.2016 758 7.549 7262 7.571| 11.851 8.098 8.200) 14.267 8206 8.071) 11420 8242 8.067| 12.603 8.563 8.289| 7.975 7497 8.644
10 14.10.2016 7.88] 7.563 7469 7.668| 11.128 7.987 8.184) 13.769 7.980 7.961 11.803 8349 8.202| 13.347 8381 8378 8481 7.294 8.661
11 17.10.2016 8.06/ 7.525 7396 7.710) 10.781 8.065 8287 13.084 8.056 8.037| 12.019 8.419 8269 13981 8415 8362 9420 7.028 8.637
12 18.10.2016 8.05| 7.542 7450 7.659 9.456 7966 8238 12277 7.847 7.961| 12.169 8.503 8.298 13.847 8338 8309 9.890 6.581 8.638
1319102016 815 7.631 7.663 7.672 9438 7919 81282 12252 7.702 7968 12.240 8572 8340 13.687 8309 8.363| 10.144 6313 8477
14 20.102016 825 7.603 7.630 7.646| 8.002 7.961 8.34512.639 7.671 8.037| 12306 8.651 8.380 13.958 8.485 8.385 10.749 6.249 8543
15 21102016 821 7.540 7.845 7.622| 8721 7913 8.385/13.729 7.617 8.052 12393 8.720 8.382| 14412 8.564 8452/ 10.673 6.102 8494
16 24102016 837 7543 7990 7.630, 7.738 7.999 8411 13936 7.641 8.137 12475 8.771 8403 14.723 8.604 8511 8380 5952 8.501
17 25.10.2016 8.42| 7496 8.100 7.606, 8.598 8.184 8469 15922 7.739 8.214| 12.553 8.828 8.406) 15272 8.716 8540 9.649 6.153 8.577
18 26.10.2016 8.32| 7.551 8250 7.585 6.854 8353 8475 17409 8.081 8.280| 12.615 8.883 8.423) 15.623 8.711 8.569 10920 6.227 8.566
19 27.10.2016 8.25| 7.553 8347 7.587 7535 8514 8465 17475 8.145 8270/ 12.702 8.950 8.428 16.296 8.683 8.567 11934 6.334 8.488
20 28.10.2016 8.1| 7.589 8483 7.619 6460 8752 8521 15319 8565 8.340| 12.784 9.021 8461 16.719 8802 8.589 11.681 6.413 8525
21 31102016  8.11| 7.689 8564 7.613| 6.780 8.887 8.522| 14284 8.806 8.399| 12.842 9.086 8.481| 16.480 8.848 8.614/ 12.085 6.397 8483
1 01112016  7.88 8.038 8031 8.008 8935 8103 8.046 9.043 8103 8.061 9.126 7.994 7964 9.166 8.110 8.059 8413 7.984 8.020
2 02112016 7.67 8.194 8.038 8047 9213 8.084 8027 9510 8.088 8050 9.971 7.999 7954 9.780 8.129 8.055 8.965 7.922 7.926
3 03.11.2016 759 8224 8.026 7.985| 9.031 8.019 7.972] 9.883 8.005 7.992 10.645 7.981 7.891| 9.949 8.114 8.027 9397 7.844 7.767
4 04.11.2016 725 8102 7.988 7.966| 8327 7.973 7.966 10.470 7.948 7.980| 11.062 7.989 7.860| 10.280 8.132 8.012] 9.893 7.839 7.639
5 07.11.2016 736/ 8268 7.899 7.923| 7.997 7.942 7.948 10.714 7917 7956/ 11.378 7.998 7.831) 10.641 8.140 8.011 10.835 7.864 7.462
6 08.11.2016 733 8371 7.803 7.873| 7477 7.943 7.920 11388 7.892 7.935 11580 7.978 7.787) 10.944 8.150 8.015 11.229 7.949 7.301
7 09.11.2016 726/ 8321 7.768 7.817| 7.182 7.888 7.934 11.902 7.838 7.958/ 11.752 7.983 7.760| 11.149 8.171 8.037 11.938 7.900 6.983
8 10.11.2016 7.3 8496 7753 7816 6.786 7.891 7.928 12.644 7.826 7.968 11.880 8.005 7.718 11.166 8222 8.053 12.141 7911 6.827
9 1L112016  7.19 8544 7768 7.786 6297 7.940 7.970 12582 7.869 8.033 11.952 8.024 7.697 11.157 8293 8.084 12495 7.877 6.851
10 14112016  7.03| 8398 7.731 7.782| 5.796 7.990 7.966| 12222 7.900 8.034| 12.019 8.047 7.678 11.494 8369 8.107 12.440 7.901 6.506
11 15112016 7.24) 8522 7759 7.752) 5762 8.080 8.017 11.628 7.956 8.089 12.047 8.046 7.651 11.374 8452 8.157 12.920 7.897 6.160
12 16.11.2016 723 8.601 7.798 7.749| 6.257 8.104 8.071 10915 7.937 8.150/ 12.162 8.057 7.620| 11.276 8.513 8.197 12.713 7912 5.877
13 17.11.2016 7.05 8436 7.838 7.739| 7.127 8.147 8.095 10.483 7.963 8.175/ 12.285 8.069 7.589| 11.036 8.574 8.230  13.014 7.880 5.562
14 18.11.2016 6.97) 8517 7.832 7.743| 8.086 8.195 8.146) 10.044 7.992 8230/ 12427 8.072 7.565| 11.273 8.621 8270, 12.887 7.861 4.901
15 21.11.2016 7 8.604 7.774 7723 8970 8225 8.145[ 9.199 8.002 8.220) 12.532 8.075 7.528 11379 8.654 8285 13.357 7.811 4.543
16 22112016  6.84 8416 7.790 7.734 9423 8241 8.194 8.000 7.966 8263 12.586 8073 7.500 11.152 8.678 8.326| 13.205 7.777 4.259
17 23112016 6.75 8468 7.816 7.744 10.094 8265 8222 6.946 7.948 8290 12.650 8.087 7.471 11.006 8.684 8.360| 13.755 7.726 3.671
18 24112016  6.55| 8598 7.830 7.757/10.902 8285 8.259| 7.988 7.967 8.321| 12.691 8.100 7.443| 10.945 8.701 8391 13262 7.709 3.141
19 25112016  6.55| 8426 7.808 7.770| 11.963 8.288 8.294| 7.999 7.984 8.354|12.748 8.106 7.412| 11.192 8.722 8423 14598 7.705 3.029
20 28.11.2016 6.53] 8471 7.730 7.762| 12.544 8315 8331 10.995 7.998 8385 12.793 &.111 7.386| 11.362 8.753 8.464 13212 7.749 2.465
21 29.11.2016 636/ 8.652 7.719 7.784| 12458 8.322 8372 9513 7954 8426/ 12.830 8&.119 7.359| 11.348 8.780 8.497 15.520 7.787 1.639
22 30.11.2016 624/ 8486 7.716 7.811| 11.355 8.285 8390/ 10.737 7.904 8439 12.841 8.122 7.326/ 11.095 8.763 8.520) 13.157 7.808 1266
1 01.12.2016 6.08 6353 6.268 6.303| 7.635 6226 6.199 7.769 6212 6.191] 7361 6.194 6.176/ 7271 6245 6220 6413 6246 6.198
2 02122016 6.08 6538 6.206 6233 8968 6.231 6.189 8.826 6.191 6.193) 8595 6.189 6.133 8455 6.266 6244 6.560 6.284 6.131
3 05122016 6.11) 6523 6.153 6.558) 9.038 6.274 6.187 9.136 6.203 6.196 9.626 6.173 6.097 8.789 6.294 6261 6.993 6.350 6.096
4 06122016  6.35 6468 6.154 6536 8.802 6.304 6.183 8.694 6.210 6.180 10.483 6.150 6.087 9.320 6.310 6280 7.009 6.422 6.019
5 07122016 648 6413 6.120 6.730, 8.621 6.282 6219 9341 6.160 6210 11.172 6.162 6.092° 9.580 6.275 6309 7.465 6.456 6.001
6 08.12.2016 6.4 6304 6.185 6.717) 8518 6297 6274 9362 6.159 6.277| 11.730 6.164 6.089] 9.919 6297 6.348 7248 6.509 5.942
7 09.12.2016 649/ 6.180 6.091 6.587| 8.127 6.341 6.280 8814 6.156 6280 12.200 6.154 6.075| 10.220 6.287 6.386 7.146 6.685 5.898
8 12.12.2016 639 6.172 6.073 6.641| 7.808 6.434 6349 8.150 6217 6339 12.631 6.138 6.077| 10.251 6321 6438 6.700 6.926 5.885
9 13.12.2016 6.59] 6.183 6.092 6.607| 6.011 6468 6391 6.028 6227 6390 12.889 6.125 6.052 10.035 6.344 6487 6303 6977 5.852
10 14122016 671 6.118 5991 6546 4.639 6488 6429 5067 6234 6.440 13.108 6.111 6.034 10.023 6325 6.515| 6303 7.138 5814
11 15122016 6720 6.012 6.040 6514 3.648 6.552 6463 4326 6307 6471 13.373 6.096 6.014 10.261 6347 6.548 5.564 7.407 5.757
12 16122016 6.68/ 5949 5910 6.605| 2.924 6597 6.484| 4.002 6321 6.492| 13.697 6.083 5.991] 10.105 6.333 6.583) 5432 7.665 5.723
13 19122016  6.59| 6.050 5.843 6.650| 2369 6.685 6.536| 2.871 6381 6.549| 14.063 6.063 5.966/ 10.369 6.342 6.634 4.019 7.799 5.715
14 20.12.2016 6.59] 6.095 5.807 6.791| 1264 6.718 6.567) 3.072 6.406 6.586/ 14458 6.046 5938 10420 6.339 6.688 3.764 7.948 5.684
15 21.12.2016 6.68/ 6.069 5.669 6.842| 0.085 6.767 6.604 1855 6.451 6.624/ 14.875 6.020 5.909| 10.546 6315 6.717, 2953 8238 5.652
16 22.12.2016 6.64 6.023 5581 6.821| 0.000 6.807 6.626] 3.081 6.497 6.638 15286 5.997 5.870| 10.765 6.296 6.753 2.597 8573 5.622
17 23.12.2016 6.56/ 5950 5426 6.703| 0.000 6.823 6.654 4.027 6.502 6.672) 15.685 5972 5.839|10.852 6.297 6.790| 3.364 8.648 5.610
18 26.12.2016 645 5808 5249 6.442| 0.000 6.872 6.677 5761 6.530 6.684 16.063 5950 5.805| 11.054 6.288 6.817 2208 8.737 5.581
19 27122016 643 5797 5.097 6334 0.000 6909 6.725 6.808 6.566 6.726 16405 5934 5.780 11.160 6.280 6.871| 4.999 9203 5.574
20 28.122016 645 5796 4.834 6.166/ 0.000 6.930 6.763| 7.644 6.571 6.763| 16.752 5915 5.746/ 11.385 6.282 6.906 2.890 9.592 5.547
21 29122016  6.54] 5750 4399 6.164| 0.000 6.934 6.785| 8.153 6.558 6.792| 17.049 5905 5.712 11275 6.264 6.942] 7376 9.540 5518
22 30.12.2016 6.55| 5.686 4.129 6.323| 0.000 6.944 6.823 8.642 6.558 6.826) 17.331 5.884 5.676| 11366 6.266 6.981] 4.360 9.775 5.504
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