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ABSTRACT 

Doctoral Thesis 

Doctor of Philosophy(PhD) 

Fuzzy Portfolio Optimization Based on Higher Moments and Entropy 

Osman PALA 

 

 

Graduate School of Social Sciences 

Department of Econometrics 

Econometrics Program 

 

Portfolio selection problem has been an important issue of finance and investment in 

every period. The essence of the problem is to find the best portfolio with certain 

criteria and constraints. Criteria and constraints may vary according to investors. 

However, the main element of the portfolio is the return and risk items. In Modern 

Portfolio Theory defined by Markowitz, these items are associated with portfolio 

mean and variance, respectively. According to the Modern Portfolio Theory, the 

decision-maker can reduce the portfolio risk by not including the stocks that have 

positive correlation among themselves in the portfolio. One of the most important 

assumptions of Modern Portfolio Theory is the normal distribution of the series. The 

cases where the return series of stocks are not normally distributed are common in 

the literature. In cases where the normal distribution is not observed and the utility 

functions of investors are different from the quadratic structure, higher order 

moments such as skewness and kurtosis can be added to the portfolio optimization 

process. One of the biggest problems faced by portfolio models based on moments 

is the corner solutions which are frequently produced by the models and where 

there is an accumulation of certain stocks. In addition, portfolios consist of stocks 

that may be affected by different events such as future returns, political crisis, 

financial fluctuations and technological developments. When portfolio models are 

created using only historical data, structural risk is ignored. In order to solve these 

problems, the portfolio model includes entropy functions that provide natural 

diversity, independent of the historical data. However, entropy functions can 

produce results that are far from the decision maker's point of view and dominate 

other objective functions. In this study, the performance of portfolio models 

consisting of higher order moments and entropy functions are investigated. For this 
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purpose, four different programming approaches, four different data sets and four 

different entropy functions were established with portfolio models. As a contribution 

to the literature, the use of higher order moments and entropy in portfolio selection 

was examined in detail for the first time and two new suggestions and a new fuzzy 

entropy function were defined in portfolio programming approaches. It is observed 

that combined use of higher order moments and entropy functions yielded better 

results. With the suggestions presented in the study, the accumulation of certain 

stocks in the portfolio, the imbalance between the functions in the sample, the 

misinterpretation of the investor preferences to the portfolio models which are the 

problems of the classical models have been eliminated, and at the same time, non-

sampling performance reflecting real financial performance has been achieved 

better than the models in the literature. 

 

Keywords: Portfolio Optimization, Higher Degree Moments, Entropy, Fuzzy 

Logic. 
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Vercher 

 

Chen (2015) 

 

Bhattacharya, Islam ve Abawajy (2016)  

 

 

  

 

  

; Saaty, Rogers ve Pell (1980)  metodunu 

kullanarak hisse senetlerinin hangi oranda po  

Hababou ve  Martel 

 

 Zopounidis, Doumpos ve Zanakis (1999)  metodu 

Ogryczak (2000) 

. Bouri, Martel ve Chabchoub 

 

karar verme 
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 konuyu  Bana e Costa 

ve Soares (2004)  

  Emelichev, 

Korotkov ve Kuzmin (2010) 

meida (2012) PROMETHEE metotunu kullanarak etkin 

 

Raei ve Jahromi (2012) Analitik , 

Zopounidis ve Doumpos (2013) 

Huang, Chiou, Wu ve Yang (2015) 

 Bjerring, 

Ross ve Weissensteiner (2017) 

 

 

  

 

 1

 

 , 

hedeftir. 

ekil 1

 Saaty, Rogers ve Pell (1980), Lai 

(1991), Bouri, Martel ve Chabchoub (2002), Lin, Floudas ve Kallrath (2005), Yang 

ve Qui (2005),  Lai, Yu ve Wang (2006), Joro ve Na (2006), Jacobs, Levy ve 

Markowitz (2006), Steuer, Qi ve Hirschberger (2006), Ryoo (2007),  Lin ve Gen 

(2007), Cura (2009), Bertrand (2010), Kallsen ve Muhle-Karbe (2010), 
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Anagnostopoulos ve Mamanis (2010), Filomena ve Lejeune (2012), Gupta, 

Mehlawat ve Mittal (2012), Baumann ve Trautmann (2013), Cui, Zheng, Zhu ve Sun 

(2013),  Utz, Wimmer, Hirschberger ve Steuer (2014), Bacanin ve Tuba (2014), Le, 

Thi ve Moeini (2014), Chen (2015), Bhattacharya, Islam ve Abawajy (2016) 

verilebilir. 

  problemini 

 kulla 1

elde edilmektedir. rnek olarak; Stone (1973), Price, Price ve Nantell (1982), 

Harlow ve Rao (1989), Artzner, Delbaen, Eber ve Heath (1999), Ogryczak ve 

Ruszczynski (1999),  Uryasev (2000), , Chekhlov, Uryasev ve 

, 

Chen ve Wang (2008), Krzemienowski (2009), Chang, Yang ve Chang (2009), De 

Oliveira, De Paiva, Lima, Balestrassi ve Mendes (2011),  Goh, Lim, Sim ve Zhang 

(2012), DiTraglia ve Gerlach (2013),  , Almahdi (2015) 

verilebilir. 

  

 1

Byrne ve Lee (2004), Papp, Pafka, Nowak ve Kondor (2005), Di 

Nunno, Meyer-Brandis, Oksendal ve Proske (2006), Michaud ve Michaud (2008), 

Freitas, De Souza ve de Almeida (2009), Schafer, Nilsson ve Guhr (2010), Becker, 

 

  

kull 1

olarak; Pang (2006), Muthuraman ve Zha (2008), , Fu, Wei 
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ve Yang (2014), , Brown ve Smith (2011), Frey, Gabih ve 

Wunderlich (2012), Palczewski, Poulsen, Schenk- 5), Cong ve 

Oosterlee (2016), Ascheberg, Branger, Kraft ve Seifried (2016) verilebilir. 

 

kulla 1

olarak; Yiu (2004), El Karoui ve Meziou (2006), , 

, Najafi ve Mushakhian (2015) verilebilir. 

 

1

Hakansson (1971), Dantzig ve Infanger (1993), 

(1996), Barro ve Canestrelli (2005), Shen ve Wang (2015), He, Wang, Cheng, Chen 

ve Sun (2015), Liu ve Zhang (2015) verilebilir. 

 

 verilebilir. 
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1: 
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1  

 

Tablo 1:  

     

Bera ve Park (2008) 
Ortalama, Varyans 

Ortalama, Varyans Kuadratik 
Programlama 

 

Jana, Roy ve 
Mazumder (2007) 

Ortalama, Varyans, 
 

 
Olmayan 
Programlama 

Risksiz Getiri 

Chen  
(2011) 

Ortalama, Varyans, 
 

 
Programlama 

 

Bhattacharyya ve 
(2011) 

Ortalama Varyans 
  Algoritma 

 

Li  (2015) Ortalama, Varyans, 
  Algoritma 

Etkinlik 
 

Usta ve Kantar 
(2011) 

Ortalama, Varyans, 
 

 
 

 

Parpas ve  
(2006) 

Ortalama, Varyans, 
 

 Stokastik 
Programlama 

 

Bhattacharyya ve 
 (2016) 

Ortalama, Entropi 
 

 Genetik Algoritma  

Yu  
(2014) 

Ortalama, Varyans 
Entropi 

 
Olmayan 
Programlama 

 

Bhattacharyya ve 
 (2014) 

Ortalama, Varyans, 
 

 
Genetik Algoritma 

Ortalama Varyans 
 

Ray ve Majumder 
(2018) 

Ortalama, Varyans, 
 

Entropi 
Olmayan 
Programlama 

 

Yue ve Wang 
(2017) 

Ortalama, Varyans, 

Entropi 

 
Genetik Algoritma 

 

Nguyen (2016) Ortalama, Varyans, 
 

 

Programlama 

Ortalama Varyans 

 

Gao ve Liu (2017) Ortalama, Varyans 
Entropi 

 
Olmayan 
Programlama 

Ortalama Varyans 
 

(2018) 
Ortalama, Varyans, 

Entropi 

 Polinomsal Hedef 
Programlama 

 

 

 

1.5.  

 

 

yan ve karar vericinin 
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, 2008: 3).  

 

im , 2015: 161). 

 

 

kalanlar etkin olmayan ve tercih edilmemesi g

 

 

  

beklenen getiri 

 

 

 

 

                                            risk 

 

 1.5.1.  

 

 

, 

, 

),...,,(
21 n

T wwwW  ile . 

 getirisini pe
R  ile , 

T

ni
mmM ),...,(   hisse senetlerinin 

ortalama getirisi olsun. Bu durumda 

 

n

i

ii
T

ppe mwMWRER

1

)(

                                                                                      (1)                        
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 Tablo 2  gibi listelenebilir. 

 

Tablo 2:  

n

i
i

w
1

1 
 

n   

i
w   

i
m   

p
R  

 

)(
p

RE  
 

 

 1.5.2.  

 

 

ki hisselerin tarihsel 

 

(Fang , 2008: 3). 

 

, 2006: 35). 

 

 

 

 

n

i

ijj

n

j

i
T

pp wwWVWRVV

1 1

)(

                                                                            (2)

 

 Burada j
w  ve 

i
w  

olmakta, ij  

V  ile ifade edilmektedir. Kovaryanslar ise 
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hisse senetleri getiri serilerini ),...,,(
21 itiii

rrrR  ile ve hisse senetlerinin ortalama 

getirisini ),...,(
ni

mmM   

 

)])([( jjiiij mRmRE  

 

 e ye ablo  3  gibi listelenebilir. 

 

Tablo 3:  

ij  
 

n   

i
w  , j

w   

i
m

, j
m   

it
r   

i
R , 

j
R   

V  hisse senetleri varyans kovaryans matrisi 

)(
p

RV  
 

 

 

 1  

 

 

 2008: 3). 
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1.5.4. Modern  

 

 

listelenebilir (Kemalbay, 2008: 107; Ercan ve Ban, 2005: 190; Usta, 2005: 309-310; 

 

 

 Belirli 

 

 

  

 

 

 

 

 

 

 gereksiz r  sevmez

 

 Finansal piyasal

 

 hisse senedinin 

 

 hisse senetlerinin 

kor  
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 .  

 1.5.5.  

 

 

getiriden daha 

noktada meyda

-Varyans 

ihmal edilemez (Kemalbay  2011: 42). 

 

optimizasyonunda bi

Usta ve Kantar, 2011: 118). 

 

1.6.  

 

 

momentle

edilmektedir.  
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 RMD, SVFM, KRMD

modelleri sadece ilk iki momenti dikkate alan 

 

 entler bir fayda fonksiyonu ile   (2008) 

 

 

 

 1.6.1.  

  

  

  

 

 

 

, 2007: 31-32). 

ijk
s  

 

 

)])()([( kkjjiiijk mRmRmREs
 

 

elde edilir  

)())(()(
3 WWSWMRWERSS TT

pp

n

i

ijkk

n

j

j

n

k

i swww

1 1 1                                    (3) 
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 p
S

  

 

 (Kemalbay , 2011: 42). 

  gibi listelenebilir. 

 

Tablo 4:  

ijk
s  

 

n   

i
w

 , j
w , k

w   

i
m , j

m ,
k

m   

it
r  i. hisse senedinin t. periyottaki getiri  

i
R , 

j
R , 

k
R   

S   

)(
p

RS  
 

 

 

 1.6.2.  

  

 

ns karesi" 

(Westfall, 2014: 191-195).   

 

sapmalar  (

ijkl
k   

2016: 101). 
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)])()()([( llkkjjiiijkl mRmRmRmREk
 

 

 

(Kemalbay , 2011: 42). 

  

101); 

)())(()(
4 WWWKWMRWERKK TT

pp

n

i

ijkll

n

j

k

n

k

j

n

l

i kwwww

1 1 1 1

                     (4) 

 eki gibi listelenebilir. 

 

Tablo 5:  

ijkl
k  

 

n   

i
w

 , j
w , k

w
, l

w   

i
m

, j
m ,

k
m lm   

it
r   

i
R , 

j
R , 

k
R , 

l
R   

K  hisse  

)(
p

RK  
 

 

 1.6.3.  

 

 Arditti (1971), Samuelson (1970), Rubinstein (1973), Konno ve Suzuki 

, 2006: 293).  
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(1984), Peiro (1999), Jondeau ve Rockinger (2006) 

 

 

1991: 295); 

 

etmek isterler. 

  

 

 

  

  

  

 sek dereceden momentler hesaplanabilir ve 

 

 

 

  

 

1.7.  

 

  fonksiyonlar  

dikkate almamakta ve  

 (Yue ve Wang, 2017: 125).  

 

rme 

ekleyebilmektedir (De Miguel, Garlappi ve Uppal, 2009: 1920).  
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Philippatos ve 

modeli ile ortalama varyans ve tek indeks modellerin  

  Usta ve Kantar (2011) 

 moment birlikte 

 

incelen

 , 2014: 49).  

 

 1.7.1. Shannon Entropi 

 

 

 

)(lnln

1

WWwwE T
n

i

iis

          (5)

 

 

 1.7.2. Gini-Simpson Entropi 

 

 Gini- ve 

, 2015: 9). 

 

 

 (6) 

 

 1.7.3. Yager Entropi 

 

 

 

 

 

                                                                                                  (7) 

 

  

 

WWwE T
n

i

iSG 11

1

2

1

1
n

Y i

i

E w
n
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1.7.4.  

 

 

r.    

n

i

iBYE

1            (8) 

 
 

n
wx i

1
 i µ(x)  

ile a-

 

1 1
0 1     a, bb a

n n
 

 

:  

    

         1 

 

         0                b              (a-1/n)                   x 

 
 u 

 

 

n
a

n
weger      

b
n

w
n

a  eger

b
n

a

n
w

n
a

b
n

weger      

i

i

i
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i

11
,0

11
,

1

11

1
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 ki gibi listelenebilir. 

EBY 

nda  

 

 

Tablo 6:  

ij
  

n   

i
w

 , j
w   

 

 

1.8.  

 

 

olmayan riskleri ifade etmektedir.  

 

 

 

ak 
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RMD, KRMD, 

 

ki gibidir. 

 

Tablo 7:  

it
r   

i
m   

T   

2

i
  

ij  
 

n  toplam hisse senedi  

i
w   

W   

M   

V  hisse senetlerine ait varyans kovaryans matrisi 

I   

OO   

VO   

  

3

i
s   

iij
s , ijj

s  
 

ijk
s  

i., j. ve k. hisse seneleri  

S   
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ÇO   

R  hisse senetleri getiri matrisi 

K   

BO   

4

i
k   

iiij
k , iijj

k , ijjj
k  

 

ijkl
k   

ED   

)(wEntropy  entropi fonksiyonu 

N1
 

 

  

 1.8.1. Ortalama Varyans Modeli 

 

 

 

 

T

t

iti r
T

m

1

1

   

T

t

iiti mr
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1

22 1
 

)(
1

1

jjt
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t

iitij mrmr
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 ibidir 

 94); 
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0

11

1 1

1

W

Wkst

WVWwwMin

MWmwMaks

N
T

T
n

i

ijj

n
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i

T
n

i

ii

              

 

     

 

;

 

 

Xia, 2002: 4). 

 

0

11

W

W

OOMWkst

WVWMin

N
T

T

T

              

 

      

  

;

 

 

, 2009: 33). 

 

0

11

W

W

VOWVWkst

MWMaks

N
T

T

T

              

 

       

 

;
 

  

10  

0  

minimum varyans modeli 1  

, 2004: 105). 

 

0

11

W

W

kst

MWWVWMin

N
T

TT

              

 

   

 -1-   

;

              (9)

 



52 

 

 

 

 Markowitz, 

1959: 141); 

 

  

 

 Kaynak: (Chen, Chung, Ho ve Hsu, 2010: 174). 

 

 

 

  

 1.8.2.  

 

 Lai (1991)  

 gibidir (Kemalbay, 2008: 

109). 

T

t

iiti mr
T

s

1

33 1
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Standart Sapma 

B
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le
n

en
 G

et
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getirili 
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gibi modellenebilir. 
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 1.8.4. Ortalama Entropi Modeli 
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 1.8.5. Ortalama Varyans Entropi Modeli 
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1.8.7.  
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1.9.1.  

 

 Toplam riski 

  

 

 

 

   

ile ifade edilen alttaki 

  , 2014: 3); 
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p

p

R
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])([

)(

pp
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RERE
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MADR         

    

 

 

  

 versyionu olarak alttaki gibi ifade edilmektedir (Zakamouline ve 

Koekebakker, 2009: 1245). 
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 Pezi

alttaki gibi  (ASKR) 
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ifade edilmektedir (Farinelli ve , 2009: 210), 
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edilmektedir. 
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 1.9.2.  

 

 

W T olmak 

 

 T 

 

rneklem tahminlerini kullanarak her bir 

 

 

yeni verileri de dahil ederek bir sonraki . Bu 

her mod  T-W adet 

  

 

Bera ve Park (2008), De Miguel, Garlappi ve Uppal (2009), Usta ve 

Kantar (2011) 

 W=120 olarak 

 

  Miguel, Garlappi ve Uppal 
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BULANIK MANTIK 

 

2.1. MANTIK KAVRAMI  

 

   

 Bununla birlikte, 

el

 

. 384-

 2006: 5). 

 Bu fikre ilk muhalefet

 " 

ilkesin

  -13). 

 

2  

  

 

 klasik bir rasyonalist haline gelmekte iken 
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belirsizliklerle doludur.   ak ve  , ekinlerin donup 

fadeleri 

 ve e

 Tarihsel verilere dayanan istatistiksel 

e

belirsizliklerle uygu  (Harris, 2006: 1). 

 

, 

dereceye kadar  

 

almakta ve  

ifade etmekteyiz (Pala, 2013: 4). 

 

mevcuttur. Bir problem ne kadar kesin olursa o denli 

 veya dereceleri ile ilgili bilgi 

. Ne var ki, belirsizliklerin ol

ve sadece kesinlikle 

lirsizlik, bilgi ve modellerde 

problemden 

ilgiler daha 

 ortaya  

en, 2009: 2; Ross, 2004: 1-2). 
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2.3. BULANIK MANTIK KURAMI 

 

 

(Sivanandam ve 

 

 

lanan bir durum 

 Klasik , 

sadece iyi- -  gibi ifadeleri 

iki sistemidir.  

 onlar ve 

 

 -2017

nin n

ni , Zadeh (1965) 

  ifadelerin 

.  aksine, 

 

. 

gene  (Baykal ve Beyan, 2004a: 18-

39). 

 

 

 zevk  

ifade . 

rekabet 

 bilgisayarlardan bu 

 (Bai ve Wang, 2006: 1). 
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eralar, 

  

 

2.4. BULANIK  

 

 B

. 

   

ile insanlar  klasik 

  bul  

 klasik 

 

  

yetersiz hale gelir

 

seviyelerine sahip nesneleri Klasik 

 

gelmektedir (Baykal ve Beyan, 2004a: 74-76). 

 

 

:  

 

 

(a) Klasik  (b)  
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belirsizlik 

-110 

 

 

: Normal  celeri  

 

2  

 
A A  

 
 A A  
 

 
 
A = { a1, a2, a3 }  
 

 
 
A =  {  A(x1)/x1+ A(x2)/x2+ A(x3)/x3 }  
 

 
 

A = {  A(xi)/xi  
 
  
 

A = {  A(xi)/xi  
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 integral i de, 

sadece temsil etme    

 

: ile Klasik(a) ve   

 
                       

 

a  b b 

belirli dereceden eleman iken a   

 : 

 
} 

 

2  

 
eleman 

derecesi, bu  

fonksiyonu denmektedir  
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:  

 

  

a2  x  a3                      A (x) = 1                         
 

 

 

a1  x  a4                     1  A (x) > 0                   nin  
 

 

 

a1  x  a2 ile a3  x  a4           A (x) < 1            
 

 

eleman 

 bir  

kendisi la b

41-42). 

2  

 

   

. 
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2   

 
   b ve c gibi 

 

 

 

: Fonksiyonu 

 
 

 
 

 

2.4.3.2. Yamuk 

 
 b, c ve d gibi 

 

tercih edilen fonksiyon tipidir. 

 

:  
 

 
Yamuk   
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2.4.3.3. Sigmodial 

 
iki parametreye sahiptir. 

     
 

:  
          

 
    Kaynak: Baykal ve Beyan, 2004a: 80. 
 
 

 
 

        

A(c) = 0,5 
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2.4.3.4. Gaussian 

 
 

 
: Fonksiyonu 

 

 
 

 

 
Gaussian fonksiyonunda m parametresi fonksiyonun merkezini, s 

 

  2  

 

ekonomik durumunu ifade 

 

 
:    
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eleri olsa da 

  klasik  

. 

 

 

2  

 
1)  

 

A  B = B  A;  A  B = B  A 
 
2)  
 

A  ( B  C ) = ( A  B )  C; A  ( B  C ) = ( A  B )  C  
3)  

 

A  ( B  C ) = ( A  B )  (A   C ); A  ( B  C ) = ( A  B )  (A   
C ) 

 
4)  

 

A    A = A;  A    A = A 

 
 

 

A   E = E;  A   E = A;   A   = A;  A   =   
 

 
 

A   B ve B   C       A   C 
 

 

  
 

 
 

A     = ;   A    = E  

 
 

                          

A     B   =         B;   A      B  =     B 
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2  

 
1)  

 
A  
 

(x)= 1- A   
 

2)  
 
A ve B 

fonksiyonu, 

 

U = A  B   u A B  
 

3)  
 
A ve B 

fonksiyonu, 

 

I = A  B   I A B  
 

 
 
X = { 1, 2, 3, 4, a, b, c, d } ve 
 
A = { 0.2/a+0.3/b+0.6/2+1.0/c+0.7/d } 
 
B = { 0.3/a+0.7/1+1.0/2 } olsun. 
 

 = { 1/1+1/3+1/4+0.8/a+0.7/b+0.4/2+0/c+0.3/d }  
 
B = { 1/3+1/4+1/b+1/c+1/d+0.7/a+0.3/1+0/2 } 
 

A  B = { 0.3/a+0.7/1+1.0/2+0.3/b+1.0/c+0.7/d } 
 

A  B  
 

2.5. BULANIK SAYILAR 

 

 veya  

 

2010: 1). 
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saat bir   

  

 Bu durumun yelik 

 

 

:      

 
 

   

 

  i  

2  Kesimi  

 

A 

 

 

 

A = [ a1 ,a2 ] ,  [0,1] 
 

A  A  
denir. 
     

:   Kesimi 
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A  
 

,  

 
A0.4 = {2,3,4,5} 
 
A0.6 = {3,4,5} 
 
A1.0  

 

2  

 

A ve B A  ve B   
 

A = [a1 ,a2 ] ve B  = [b1 ,b2 ] olsun, 
 

(A +B)  = [ a1 +b1  , a2 +b2 ] olur. 
 
 

 
 

A={-2,0,2} ve B={-  kesim seviyelerini 

 

A  ={ -2,2- } ve B  ={2 -2,6-2  
 

(A +B)  ={3 -4,8-3  
 

2  

 

A ve B A  ve B  alt  
 

A = [a1 ,a2 ] ve B  = [b1 ,b2 ] olsun, 
 

(A - B)  = [ a1 -b2  , a2 -b1 ] olur. 
 

 
 

A={-3,0,3} ve B={-  kesim seviyelerini 

 

A  ={ -3,3- } ve B  ={2 -2,6-2  
 

(A - B)  ={-9+3 ,5-3  
 



79 

 

2  

 

A ve B A  ve B   
 

A = [a1 ,a2 ] ve B  = [b1 ,b2 ] olsun, 
 

(A B)  = [EK(a1 .b1 , a1 .b2
 ,a2 .b1 , a2 .b2

 ), 
 

EB( a1 .b1 , a1 .b2
 ,a2 .b1 ,a2 .b2

 )] olur. 
 

            
 

A={-2,0,2} ve B={-  kesim seviyelerini 

 

 

A  ={ -2,2- } ve B  ={2 -3,9-2  
 

(A B)  ={-3 2+13 -18,3 2+13  

2  

 

A ve B A  ve B   
 

A = [a1 ,a2 ] ve B  = [b1 ,b2 ] olsun, 
 

           (A /B)  = [EK( a1 /b1 , a1 /b2
 ,a2 /b1 , a2 /b2

 ), 
 

 EB( a1 /b1  , a1 /b2
 ,a2 /b1 , a2 /b2

 )] olur. 
 

 
 

A={-3,0,3} ve B={-  kesim seviyelerini 

 

A  ={ -3,3- } ve B  ={2 -3,9-2  
 

(A / B)  ={ -3/9-2 , 9-2 /3-  
 

2  

 

A  B = {(x,y) | x A ve y R 

R R  

 R (x,y): A  B   R R R (x,y)  

0,x A, y B)  
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R b B 

R

135). 

A B {(x,y) | x A ve y R ve S 

 

R S R S(x,y)) 
 

R S R S(x,y)) 
 

R(x,y) = 1  R(x,y) 
 

Kapsama: R  S  R(x,y)  S  
 

2  

 

bu 

 

2004: 46). B   bulunan  

n uzman sistemler 

tasarlanabilmektedir  

 

 

kuvvetli 

bir  

2  

 

 

K . 

tek bir 

 olarak ifade edilmektedir 

. 
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2  

 

 

 

A(z*)  A(z)   z  

 

:  

 

 

 2  

 

 ise: 

 

Z*=     

 

 

 

:  

 

 

2  

 

: 

Z*=  
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:  

       

 

2  

 

Bu gibi durumlarda tepe 

yerine tepe  

: 

 

Z*=    

 
: sterimi 

 

 

2  

 

Bu 

 

 

mi: 
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Z* =    

 

:   
 

 

2  

 
 

  

 

 

Z* =     

 

 

 

:  
 

 

2  

 
  iki 

  

  

    Ymaks A  
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: hut  
 

 

2.9.
 
  

 

              

Fakat bu 

dilsel ifadelerdir.  

             , s  

az, 

ilmektedir

  dersek ve  A

 

 = 4 A
4(x)/x} 

 

a = 2 
A

2(x)/x} 
 

 = 1.5  
 

 = 0.75 
 

 = 0.5  

2.9.1. Daraltma  

           

            

daralma olur.  

            B  
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:  

 
 

2  

 
 

ine sahip 

elemanlarda  

 

 

:  

 

 

2  

 

 2009: 96). 
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:  

 

  

2  

 

dilsel 

. Dilsel 

etmektedir lara usavurma denmektedir 

(Zadeh, 1988: 84). 

ifade, kelime - -THEN) ile 

mektedir

R- kar 

trafik artar

 

VE belediye  trafik 

 

AS = A1  A2   AL  
 

A
s

A
1

A
2

A
l(x)]  

  

 

 

AS = A1  A2   AL  
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A
s

A
1

A
2

A
L  

 

2  

   

sistem modellemeleri  2009: 251-

255): 

-  

 

B
s

A1
k

A2
k  

    k 
 

-  
 

B
s

A1
k

A2
k  

    k 
 
3) -

 

B
s

A1
k

1 A2
k

2  
    k 
 
4) -

 

B
s

A1
k

1 A2
k

2  
              k                                                                    
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NC  

 

 

 

3.1  

 
 

 

. 

 

 

3.2.  

 

 

 (Triantaphyllou, 2000: 30). 

   en basit 

 

n

i

iiT xFxF Min

1

)()(  

 Burada n adet F fonksiyonunun  

etmek   

ATY, 

 

 

0

11

54321

W

Wkst

wEntropyWWWKWWWSWWVWMWMaks

N
T

TTTT

;

)()()( 

 

  

modelde yer alabilir. ATY

alar ve 

i olur (Triantaphyllou, 2000: 30-31). 
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, *

peR , *

pV , *

pS , *

pK ,

*

SE ,
*

G SE , *

YE  ve *

BYE  c  

nedenle sekiz 

, 

0

111

W

Wkst

MWRMaks

SP N
T

T
pe

 

 *

)(                                                    

0

112

W

Wkst

WVWVMin

SP N
T

T
p

 

 *

)(          

0

113

W

Wkst

WWSWSMaks

SP N
T

T
p

 

 )(

)(

*

        

0

114

W

Wkst

WWWKWKMin

SP N
T

T
p

 

 )(

)(

*

       

0

115

W

Wkst

WWEMaks

SP N
T

T
S

 

 )(ln

)(

*

  

0

11

1

6

W

Wkst

WWEMa

SP N
T

T
SG

 

ks *

)(        

0

11

1

7 1

W

Wkst

n
wEMaks

SP

N
T

n

i

iY

 

 *

)(         
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0

1

111

11

8

1

i

i

ii

N
T

n

i

iBY

W

n
ab

n
a

n
w

Wkst

EMaks

SP

,

)()(

*

 

 

 

  SP(8) yelik 

fonksiyonu  ve 

 olmayan 

NSP(8)  

0

1

111

111

11

8

1

i

i

ii

ii

N
T

n

i

iBY

W

n
ab

n
a

n
w

n
ab

n
a

n
w

Wkst

EMaks

NSP

,

)(

)(

;

)(

*

 

 

 

 Alt problemler   ideal 

belirlenmekte ve 

 sadece bir adet entropi fonksiyonu bulunmakta ve 

 fonks

 

 

0

11

1

54321

W

W

kst

E

wEntropy

K

WWWKW

S

WWSW

V

WVW

R

MW
Maks

P

N
T

Pp

T

p

T

p

T

pe

T

;

)()()(

*****
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3.3. HEDEF PROGRAMLAMA 

 

  at , 

 en az sapma ile 

. Ijiri (1965) 

   

belirsiz problemlere 

modelleyerek . Lee (1972),  (1978) 

  art

ve uygulanabilir kaynaklanmak Cooper 

(1977)  

Tamiz  (1998)  

. 

sorunlara y  

 HP  gibidir (Charnes ve Cooper, 1977: 8). 

                0 d ,d ,x 

Cxc

bddxa

ddPwZ Min

i
-
iij

n

j

ijij

n

j

iiiijij

m

i

iiii

1

1

1

)(

 
 Modeldeki  

xij  

bi  

di
-  

di
+  

wi  

C: eldeki kaynak,  

cij  sistem  

Pi i >= Pi+1), 

aij   

 Burada bi belirlenen hedef 

 ij 



92 

 

  di
+ ve di

- negatif 

ij 

 

  

 

 

3.3.1. Polinomsal Hedef Programlama 

 

 Tayi ve Leonard (1988) PHP metotunu . 

PHP boy 

. Chunhachinda  (1997), Lai (1991), Prakash ve 

 (2003), Leung  (2001), Lai  (2006), Kemalbay ve 

  (2011)  

 .  

 ve  

 

edilmelidir. benzer 

  ifade edilebilir; 

 u tekil olarak optimize edilir; 

0 d ,d ,x

Cxc

xfF Min

iSP

i
-
iij

n

j

ijij

ii

1

)(

)(

 

 hedefler olarak 

belirlenir ve bu hedeflerden sapma polinomsal olarak minimize edilir; 

0 d ,d ,x

Cxc

Fddxa

F

d
  ZMin

MP

i
-
iij

n

j

ijij

n

j

iiiijij

n

i i

i

i

1

1

1

 

 Elde edilen di ij  

 

xij  
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Fi  

di
-  

di
+  

i  

 

cij  

aij  

 k entropi 

 

0

11

W

Wkst

wEntropy

WWWKWMin

WWSWMaks

WVWMin

MWMaks

N
T

T

T

T

T

 

 Maks

 

   

 

;

)(

)(

)(

 

 PHP 

 her bir fonksiyonun en iyi 

 
*

pe
R , 

*

p
V , 

*

p
S , 

*

p
K , 

*

p
E  

1
d , 

2
d , 

3
d , 

4
d  ve 

5
d  sapmalar 

 

0

111

W

W

MWRMax

SP N
T

T
pe
*

)(

 

                                

0

112

W

W

WVWVMin

SP N
T

T
p

 

 *

)(                      

0

113

W

W

WWSWSMax

SP N
T

T
p )(

)(

* 

        

0

114

W

W

WWWKWKMin

SP N
T

T
p )(

)(

* 
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0

115

W

W

wEntropyEMax

SP N
T

p )(

)(

* 

 

 SP(1) - SP(5) modelleri  PHP 

dahil edilebilmektedir  PHP 

 ifade edilmektedir , 2006: 295), 

                                                     

p
m

k

p

k

k

Z

d
Z

/1

1

    (10) 

 kZ  k. hedefi . 

PHP modelinde karar verici  
i  ile ifade edilmektedir. Lai  

3210 ,,,i  ve 

  (2011) pozitif tam 

 

  

  daha 

 

 dikkat edilmesi gereken  herhangi 

bir   

PHP model P2

gelmektedir. 

0

0

11

2

5

4

3

2

1

54321

54321

i

N
T

p

p
T

p
T

p
T

pe
T

pppppe

d

W

W

EdwEntropy

KdWWWKW

SdWWSW

VdWVW

RdMW

kst

E

d

K
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S

d

V

d

R

d
Min

P
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*
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*****

)(

)(

)(

;

 

Z  
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3.3.2.  

 

 nerilen DPHP ile a

klasik PHP   modelin 

PHP  B

 

0

0

11

11111

3

5

4

3

2

1

54321

54321

i

N
T

p

p
T

p
T

p
T

pe
T

pppppe

d

W

W

EdwEntropy

KdWWWKW

SdWWSW

VdWVW

RdMW

kst

E

d

K

d

S

d

V

d

R

d
Min

P

*

*

*

*

*

*****

)(

)(

)(

;

 

Z  

 

 

3.3.3.  

 

 Tiwari  (1987) seviyelerde 

 BHP . 

 (Ozkan, 2003: 210). 

xij  

i  

bi  

di  

wi : i. he  

 

cij  

aij   
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isebxaeger;     

isedbxabeger;
d

bxa

isedbxaeger;            

bxa

i

n

j
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n
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ijiji
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n
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 BHP  

ortalama 

nde tolerans limitleri ler 

. matematik
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 BHP modelinde den elde edilen 

 ve 

en istenmeyen   

: 106), 
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                                    },,,,{
54321 spspspspsp

pppppp EEEEEMinE
 

 Bu sayede 

eklenir ve P4 modeliyle BHP . 

Karar vericinin tercihleri ai  

.  
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4.1.  

 

  

 

 toplam 

 

 Birinci veri seti, BIST-30 endeksinde Ocak 2005 -  tarihleri 

  olan yirmi bir adet hisse senedinden  

Veriler  

 veri seti 

Kenneth- , 

, imalat sanayi, enerji, kimya, , Telekom, 

, perakendecilik, s  

on iki adet - 

 

  

Kenneth-

adet - 

 

  

Kenneth-

otomobil, 

hizmetler ,  

, otelcilik ve restoran, finans 

otuz adet  Ocak 2005 - 
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. Hisse senedi 

 ; 

 

 Fiyat - Fiyat) / Fiyat 

 

4.1.1. Veri Seti 1 

 

 Birinci veri setinde bulunan hisse senetlerine ait getiri serilerinin istatistik 

Jarque-Bera (JB) normallik test

(P)  

 no   

 

Tablo 8:   

 Ortalama Varyans   JB P 

X1 0.0055 0.0134 0.7083 5.2946 43.0258 0.0010 

X2 0.0124 0.0149 0.4114 5.0364 28.5402 0.0011 

X3 0.0162 0.0228 -0.2321 3.1867 1.4815 0.4085 

X4 -0.0002 0.0190 -0.0969 5.8267 47.4965 0.0010 

X5 -0.0014 0.0152 -0.8943 4.5054 32.3352 0.0010 

X6 0.0053 0.0170 -0.5359 3.7635 10.2449 0.0149 

X7 0.0104 0.0088 -0.1185 3.5847 2.3547 0.2375 

X8 0.0101 0.0157 -0.1573 5.2362 30.1718 0.0010 

X9 0.0027 0.0125 -0.0278 3.9796 5.6957 0.0480 

X10 0.0090 0.0141 -0.0116 3.7875 3.6727 0.1105 

X11 0.0065 0.0192 -0.4784 4.6770 22.0545 0.0023 

X12 0.0294 0.0161 0.3882 4.7678 22.0554 0.0023 

X13 0.0052 0.0150 -2.0376 15.0254 953.8639 0.0010 

X14 0.0060 0.0171 -0.4579 7.7669 139.4101 0.0010 

X15 0.0098 0.0156 -0.4803 5.5919 45.2083 0.0010 

X16 0.0020 0.0068 -0.0024 3.7506 3.3337 0.1324 

X17 0.0078 0.0180 -1.0040 8.5968 209.1905 0.0010 

X18 0.0215 0.0154 -0.1359 4.8430 20.5350 0.0028 

X19 0.0141 0.0081 -0.1677 2.8461 0.8059 0.5000 

X20 0.0138 0.0116 0.0453 3.8247 4.0729 0.0910 

X21 0.0037 0.0143 -0.3999 6.1392 62.0905 0.0010 

 

4.1.2. Veri Seti 2 

 

  

JB normallik test ki gibidir len P 

 10 in 
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.  no

  

Tablo 9:   

 Ortalama Varyans   JB P 

X1 0.0093 0.0030 0.1176 8.5480 182.4423 0.0010 

X2 0.0074 0.0060 0.2478 7.9128 144.2552 0.0010 

X3 0.0098 0.0046 -0.3098 5.8160 49.1907 0.0010 

X4 0.0042 0.0108 -0.1361 3.3982 1.3768 0.4365 

X5 0.0097 0.0048 -0.1840 4.4674 13.5415 0.0079 

X6 0.0085 0.0035 -0.4115 4.5119 17.5318 0.0042 

X7 0.0081 0.0043 -0.2004 5.5266 38.7219 0.0010 

X8 0.011 0.001 0.070 5.856 23.4064 0.0020 

X9 0.010 0.004 0.086 7.369 286.4826 0.0010 

X10 0.015 0.006 0.233 5.719 4.4138 0.0785 

X11 0.011 0.002 -0.252 6.614 25.2168 0.0016 

X12 0.010 0.004 -0.168 5.785 26.5076 0.0014 

 

4.1.3. Veri Seti 3 

 

  

ve JB normallik test

edi  . Bu durumdaki serilerin %5 

k seviyesinde no   

 

Tablo 10:   

 Ortalama Varyans   JB P 

X1 0.010368 0.002115 0.663987 10.48117 341.5774 0.001 

X2 0.007693 0.010781 -0.09288 3.437874 1.338594 0.447812 

X3 0.005043 0.010766 -0.12728 3.396073 1.311562 0.456403 

X4 0.008899 0.004942 0.697668 10.47522 342.1368 0.001 

X5 0.006156 0.004856 0.413017 7.464993 121.9928 0.001 

X6 0.009112 0.005599 -0.25268 4.189096 9.876914 0.016193 

X7 0.010894 0.003842 -0.26085 2.92022 1.647952 0.370034 

X8 0.00612 0.005578 0.137224 4.874359 21.23223 0.00256 

X9 0.007623 0.007997 -0.05503 4.750409 18.19993 0.003828 

X10 0.012516 0.003816 -0.36502 4.226088 12.04775 0.01036 

X11 0.008861 0.004235 -0.38631 4.782828 22.33783 0.002237 

X12 0.008968 0.006936 0.026325 6.212004 61.05849 0.001 

X13 0.009821 0.004033 0.013251 4.194756 8.449852 0.022212 

X14 0.00942 0.001306 -0.76691 4.268166 23.43491 0.001968 

X15 0.007518 0.004422 0.613216 10.40392 333.2391 0.001 

X16 0.005733 0.002384 -0.52723 4.78883 25.51149 0.001555 

X17 0.008262 0.003406 -0.45716 4.720113 22.45246 0.002207 

 

4.1.4. Veri Seti 4 

 

  

JB normallik test
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elde ed  . Bu durumdaki serilerin %5 

 no  

 

Tablo 11:   

 Ortalama Varyans   JB P 

x1 0.008942 0.001875 -0.23395 5.902403 51.13702 0.001 

x2 0.015337 0.002443 0.384421 4.614995 18.92937 0.003467 

x3 0.020268 0.005015 1.507173 9.843198 330.8342 0.001 

x4 0.004504 0.004489 0.413251 9.520046 255.5651 0.001 

x5 0.00797 0.007542 0.932968 10.06054 315.5534 0.001 

x6 0.008477 0.004845 0.776055 9.987888 303.1678 0.001 

x7 0.008435 0.005086 0.659233 9.793509 283.3499 0.001 

x8 0.009523 0.00439 -0.42243 3.259484 4.621571 0.071999 

x9 0.009515 0.005633 -0.24781 4.080233 8.35756 0.0227 

x10 0.01172 0.007613 0.928231 10.85729 385.6684 0.001 

x11 0.006126 0.005377 0.052278 4.960066 22.79568 0.00212 

x12 0.007623 0.007997 -0.05503 4.750409 18.19993 0.003828 

x13 0.011496 0.005033 -0.58483 5.508592 45.32844 0.001 

x14 0.004927 0.00453 -0.30004 4.448025 14.5365 0.0067 

x15 0.008295 0.007812 0.086318 6.650847 79.03773 0.001 

x16 0.013287 0.004481 -0.18809 4.431646 12.96413 0.008739 

x17 0.00966 0.011175 0.060402 3.637603 2.491694 0.218025 

x18 -0.00282 0.026951 0.797691 6.496583 87.39707 0.001 

x19 0.004583 0.010818 -0.13892 3.398476 1.396213 0.430941 

x20 0.00942 0.001306 -0.76691 4.268166 23.43491 0.001968 

x21 0.00806 0.004257 -0.20044 5.526769 38.72617 0.001 

x22 0.008915 0.003134 -0.57863 5.149641 35.26467 0.001 

x23 0.008189 0.003862 -0.29888 4.35004 12.89795 0.008844 

x24 0.009681 0.005186 0.029444 6.640272 78.42571 0.001 

x25 0.008163 0.004136 0.111667 3.993667 6.137076 0.041717 

x26 0.009606 0.003993 0.423717 7.440475 120.9128 0.001 

x27 0.007741 0.00466 0.64884 9.234059 239.9059 0.001 

x28 0.008886 0.00431 0.25938 10.99927 380.19 0.001 

x29 0.005739 0.00237 -0.52489 4.760148 24.85089 0.001672 

x30 0.007662 0.002235 -0.26797 4.514928 15.27827 0.005944 

 

4.2.  

 

 

 

 

4.2.1. Por Modellerinin  

  

 

 modelleri Tablo 12
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Tablo 12: Model ve Modellerde Yer alan i 

Modeller Ortalama Varyans   Shannon Gini-Simpson Yager B. Yager 

EAM 1 

OVM 1 1 

 1 1 1 

 1 1 1 1 

OESM 1 1 

OVESM 1 1 1 

SM 1 1 1 1 

SM 1 1 1 1 1 

OEGSM 1 1 

OVEGSM 1 1 1 

GSM 1 1 1 1 

GSM 1 1 1 1 1 

OEYM 1 1 

OVEYM 1 1 1 

YM 1 1 1 1 

YM 1 1 1 1 1 

OEBYM 1 1 

OVEBYM 1 1 1 

BYM 1 1 1 1 

BYM 1 1 1 1 1 

3-1-3-1-0-0-0-1 3 1 3 1 1 

1-3-1-3-0-0-0-3 1 3 1 3 3 

3-1-3-1-0-0-1-0 3 1 3 1 1 

1-3-1-3-0-0-3-0 1 3 1 3 3 

3-1-3-1-0-1-0-0 3 1 3 1 1 

1-3-1-3-0-3-0-0 1 3 1 3 3 

3-1-3-1-1-0-0-0 3 1 3 1 1 

1-3-1-3-3-0-0-0 1 3 1 3 3 

3-1-3-1-0-0-0-0 3 1 3 1 

1-3-1-3-0-0-0-0 1 3 1 3 

 

 Tablo 12 de toplam 30 adet modeli 

 

  modelidir. 2. modelden 20. 

modelleri 

  modellerinden 
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4.2.2.  

 

 ATY ile P1 modeli 

fonksiyonunun  

 ortalama ideal ablo 

deki gibidir. 

 . Bu 

 

 

Tablo 13: Ortalama  

 O
*
 V

*
 

*
 B

* 
 ES

*
 EGS

*
 EY

*
 EBY

*
 

Veri Seti 1   0.027867 0.004446 0.001239 5.78E-05 3.044522 0.952381 -6.8E-09 21 

Veri Seti 2 0.011501 0.001305 0.000158 7.55E-06 2.484907 0.916667 -1.1E-15 12 

Veri Seti 3   0.013253 0.001296 0.000275 7.21E-06 2.833213 0.941176 -1.2E-15 17 

Veri Seti 4 0.021761 0.001206 0.000676 5.58E-06 3.401197 0.966667 -4.6E-09 30 

 

 Tablo 14 t modellerinin ATY metodu 

 ile   ortalama 

f BYM 

BY

-3-1-3-0-0-0-3) modeli ile entropi 

bulunmayan (1-3-1-3-0-0-0-

BY

-3-1-3-0-0-0-0) 

Genel olarak en fazla 

Gini-Simpson Entropi 

 Entropisi 

 

  

Tablo 14: ATY Metodu ile Ortalama  i 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 
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EAM 0.010586 0.007472 -0.00012 0.000179 3.044522 0.952381 0 21 

OVM 0.013255 0.004717 -0.00017 6.79E-05 1.622787 0.771128 -1.4235 20.44723 

 0.01282 0.004673 -0.00015 6.64E-05 1.561363 0.754304 -1.45688 20.42569 

 0.011125 0.004548 -0.00015 5.93E-05 1.690771 0.778515 -1.35944 20.50946 

OESM 0.01755 0.008221 -0.00031 0.000252 2.667437 0.90281 -0.65591 20.81654 

OVESM 0.012707 0.00519 -0.00019 8.49E-05 2.463273 0.885209 -0.95022 20.76448 

SM 0.01193 0.005117 -0.00016 8.07E-05 2.463241 0.884707 -0.9417 20.7774 

SM 0.010794 0.004609 -0.00015 6.06E-05 1.95246 0.819676 -1.24971 20.60357 

OEGSM 0.021344 0.009333 -0.00045 0.00035 2.001619 0.827831 -1.16674 20.59498 

OVEGSM 0.013375 0.004861 -0.00018 7.26E-05 1.955278 0.842692 -1.26574 20.62921 

GSM 0.012829 0.004793 -0.00017 6.92E-05 1.960003 0.841039 -1.25905 20.63027 

GSM 0.011163 0.004589 -0.00015 5.95E-05 1.800567 0.807698 -1.325 20.56543 

OEYM 0.010586 0.007472 -0.00012 0.000179 3.044522 0.952381 0 21 

OVEYM 0.011272 0.005672 -0.00019 0.000106 2.674229 0.907217 -0.52645 20.83725 

YM 0.010492 0.005778 -0.00013 0.000107 2.680604 0.905146 -0.46838 20.83982 

YM 0.010362 0.004576 -0.00014 6.01E-05 1.861955 0.799029 -1.2232 20.56542 

OEBYM 0.028312 0.016084 0.000522 0.001142 1.83E-06 1.88E-07 -1.90476 20 

OVEBYM 0.013156 0.004706 -0.00017 6.75E-05 1.695403 0.785233 -1.37451 20.48636 

BYM 0.012688 0.004652 -0.00016 6.55E-05 1.635496 0.769611 -1.40961 20.46507 

BYM 0.011111 0.004546 -0.00015 5.93E-05 1.70546 0.781784 -1.35211 20.52153 

3-1-3-1-0-0-0-1 0.012671 0.00471 -0.00015 6.32E-05 1.604883 0.767537 -1.43987 20.45229 

1-3-1-3-0-0-0-3 0.010446 0.004527 -0.00015 5.87E-05 1.729881 0.781807 -1.33579 20.54051 

3-1-3-1-0-0-1-0 0.012203 0.004698 -0.00015 6.33E-05 1.819095 0.797778 -1.28486 20.52953 

1-3-1-3-0-0-3-0 0.00961 0.004568 -0.00015 6.03E-05 1.89264 0.800226 -1.18103 20.58031 

3-1-3-1-0-1-0-0 0.012522 0.004698 -0.00016 6.29E-05 1.755674 0.803243 -1.35182 20.52389 

1-3-1-3-0-3-0-0 0.010438 0.004575 -0.00015 5.90E-05 1.835332 0.809495 -1.29846 20.58598 

3-1-3-1-1-0-0-0 0.012323 0.004704 -0.00016 6.33E-05 1.86572 0.8134 -1.2999 20.55664 

1-3-1-3-3-0-0-0 0.010132 0.0046 -0.00015 6.04E-05 1.979317 0.820155 -1.22164 20.61717 

3-1-3-1-0-0-0-0 0.012708 0.004718 -0.00015 6.34E-05 1.584998 0.763011 -1.45218 20.44184 

1-3-1-3-0-0-0-0 0.010473 0.004527 -0.00015 5.87E-05 1.714866 0.778691 -1.34449 20.52822 

 

 Tablo 15 t ile 

modellerinin  

  OEBYM, 

OVEYM, O EYM ve O ESM  

OEYM 

momentlere sahip  OEGSM bu duruma 

bir istisna 

OEGSM 
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Tablo 15:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM -0.14205 -0.18202 -0.13966 -0.13965 -0.17601 0.407083 -0.06196 0 

OVM -0.10435 -0.14416 -0.10333 -0.10329 -0.12688 0.383401 -0.0385 0.030392 

 -0.13207 -0.18312 -0.13039 -0.13032 -0.15983 0.371175 -0.05081 0.029192 

 -0.1064 -0.13648 -0.10539 -0.10538 -0.13116 0.424718 -0.04132 0.015363 

OESM -0.07086 -0.10523 -0.06992 -0.06988 -0.09265 0.402295 -0.02914 0.035753 

OVESM -0.12755 -0.17485 -0.12505 -0.12493 -0.15997 0.392001 -0.05422 0.023256 

SM -0.16046 -0.21402 -0.15644 -0.15626 -0.19859 0.38106 -0.07198 0.022791 

SM -0.10603 -0.13694 -0.10491 -0.1049 -0.13188 0.42758 -0.0422 0.013019 

OEGSM -0.0055 -0.0083 -0.0055 -0.0055 -0.00749 0.448288 -0.00216 0.062346 

OVEGSM -0.10325 -0.14314 -0.10184 -0.10178 -0.12899 0.40031 -0.04071 0.021085 

GSM -0.13293 -0.18019 -0.13037 -0.13025 -0.16572 0.394834 -0.0557 0.022417 

GSM -0.09806 -0.12608 -0.09709 -0.09707 -0.12273 0.436492 -0.03883 0.012807 

OEYM -0.14205 -0.18202 -0.13966 -0.13965 -0.17601 0.407083 -0.06196 0 

OVEYM -0.1769 -0.24447 -0.17188 -0.17166 -0.21741 0.365595 -0.08161 0.031065 

YM -0.20684 -0.28334 -0.20046 -0.20026 -0.24776 0.349107 -0.09747 0.025769 

YM -0.11308 -0.14491 -0.11208 -0.11207 -0.13739 0.410817 -0.04332 0.02203 

OEBYM 0.226956 0.302166 0.232487 0.232433 0.380068 0.797936 0.083126 6.04E-08 

OVEBYM -0.10292 -0.14278 -0.10189 -0.10185 -0.12569 0.387707 -0.03819 0.032006 

BYM -0.13638 -0.18926 -0.1345 -0.13442 -0.1649 0.372166 -0.05291 0.030182 

BYM -0.10806 -0.13855 -0.10703 -0.10701 -0.1329 0.423178 -0.04192 0.015291 

3-1-3-1-0-0-0-1 -0.07813 -0.10805 -0.07754 -0.07752 -0.09848 0.418222 -0.02958 0.023741 

1-3-1-3-0-0-0-3 -0.10589 -0.13296 -0.10505 -0.10505 -0.12938 0.431875 -0.04068 0.01423 

3-1-3-1-0-0-1-0 -0.11055 -0.14964 -0.10927 -0.10924 -0.13726 0.40272 -0.04369 0.039551 

1-3-1-3-0-0-3-0 -0.10783 -0.1351 -0.10695 -0.10695 -0.13187 0.426868 -0.04176 0.019249 

3-1-3-1-0-1-0-0 -0.08108 -0.10962 -0.08032 -0.0803 -0.10341 0.429379 -0.03175 0.020072 

1-3-1-3-0-3-0-0 -0.0914 -0.11611 -0.09068 -0.09068 -0.11389 0.443838 -0.03564 0.012112 

3-1-3-1-1-0-0-0 -0.09822 -0.133 -0.09708 -0.09705 -0.12389 0.416983 -0.03898 0.020791 

1-3-1-3-3-0-0-0 -0.10028 -0.12684 -0.09939 -0.09939 -0.12456 0.435262 -0.03961 0.012233 

3-1-3-1-0-0-0-0 -0.07622 -0.10553 -0.07565 -0.07564 -0.09629 0.420826 -0.02892 0.023824 

1-3-1-3-0-0-0-0 -0.10762 -0.13521 -0.10673 -0.10673 -0.13146 0.430382 -0.04144 0.014656 

 

 Tablo 16 da veri seti 2  modellerinin ATY metodu 

 ile   

BYM en iyi ortalamaya 

sahip iken   

 BY
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muhaf -3-1-3-0-0-0-3) 

BY

entropi bulunmayan (1-3-1-3-0-0-0-

Genel olarak en fazla entropi sa

 Gini-

takip etmektedir

 

 

Tablo 16: ATY Metodu ile Veri Seti 2  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007674 0.003603 -6.50E-05 7.13E-05 2.484907 0.916667 0 12 

OVM 0.008812 0.001367 -4.17E-05 7.90E-06 0.31694 0.170098 -1.66804 11.11275 

 0.00867 0.001355 -4.13E-05 7.78E-06 0.312516 0.156397 -1.66996 11.10202 

 0.008261 0.001322 -4.05E-05 7.57E-06 0.324202 0.179672 -1.6673 11.11998 

OESM 0.008988 0.003495 -6.65E-05 6.51E-05 2.363211 0.898507 -0.36104 11.99665 

OVESM 0.008523 0.001575 -4.73E-05 1.10E-05 1.381395 0.575826 -1.13411 11.44012 

SM 0.00845 0.001524 -4.51E-05 1.03E-05 1.28311 0.54785 -1.19258 11.41427 

SM 0.008197 0.00135 -4.16E-05 7.96E-06 0.755065 0.347477 -1.5066 11.2435 

OEGSM 0.009631 0.003486 -7.01E-05 6.32E-05 2.113346 0.868781 -0.63102 11.95287 

OVEGSM 0.008476 0.00155 -4.60E-05 1.08E-05 1.166815 0.603574 -1.3099 11.49484 

GSM 0.008417 0.00152 -4.46E-05 1.05E-05 1.123112 0.582636 -1.34865 11.46521 

GSM 0.007877 0.00133 -4.18E-05 7.96E-06 0.686729 0.394082 -1.56401 11.26159 

OEYM 0.007774 0.003586 -6.45E-05 7.06E-05 2.475931 0.915532 -0.0141 12 

OVEYM 0.00862 0.001572 -4.73E-05 1.08E-05 1.325994 0.566488 -1.11196 11.43283 

YM 0.008603 0.001537 -4.50E-05 1.04E-05 1.238264 0.53904 -1.15519 11.40689 

YM 0.008416 0.00135 -4.17E-05 7.93E-06 0.634311 0.303827 -1.48626 11.20825 

OEBYM 0.011428 0.004046 -8.98E-05 5.56E-05 0.299567 0.171499 -1.71739 11.13913 

OVEBYM 0.008824 0.001371 -4.18E-05 8.00E-06 0.391111 0.218172 -1.65235 11.14882 

BYM 0.008667 0.001355 -4.14E-05 7.84E-06 0.395453 0.207329 -1.6347 11.13894 

BYM 0.008205 0.001318 -4.05E-05 7.56E-06 0.350539 0.19907 -1.66667 11.13475 

3-1-3-1-0-0-0-1 0.008787 0.001366 -4.15E-05 7.84E-06 0.257757 0.131392 -1.69314 11.08498 

1-3-1-3-0-0-0-3 0.008042 0.001309 -4.05E-05 7.56E-06 0.41752 0.250908 -1.66667 11.17663 

3-1-3-1-0-0-1-0 0.008584 0.001353 -4.16E-05 7.89E-06 0.529164 0.256884 -1.5443 11.17342 

1-3-1-3-0-0-3-0 0.008426 0.001343 -4.15E-05 7.86E-06 0.577896 0.293416 -1.498 11.2012 

3-1-3-1-0-1-0-0 0.008624 0.001375 -4.21E-05 8.25E-06 0.6428 0.342681 -1.53642 11.24325 

1-3-1-3-0-3-0-0 0.007621 0.001324 -4.19E-05 7.96E-06 0.659053 0.404168 -1.62127 11.22724 

3-1-3-1-1-0-0-0 0.008647 0.001375 -4.20E-05 8.09E-06 0.670022 0.292835 -1.50856 11.1973 

1-3-1-3-3-0-0-0 0.00801 0.001345 -4.16E-05 7.96E-06 0.772498 0.372407 -1.53129 11.26906 

3-1-3-1-0-0-0-0 0.008779 0.001366 -4.14E-05 7.83E-06 0.23091 0.114668 -1.71087 11.07348 

1-3-1-3-0-0-0-0 0.008101 0.001312 -4.05E-05 7.55E-06 0.394007 0.232261 -1.66667 11.16107 
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in  

 

GSM ve (1-3-1-3-0-3-0-0) modeli OEYM, 

OESM, OEGSM ve OEBY   

d

. Modellere entropi eklenmesi 

 Performan

benzer model . 

BY

dereceden momentlerin birlikte  

performans    

 

Tablo 17:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.131011 0.165706 0.131178 0.131246 0.180278 0.642473 0.043514 0 

OVM 0.228196 0.292637 0.232664 0.232652 0.370184 0.813249 0.079842 0.010396 

 0.234972 0.301831 0.23969 0.239688 0.383437 0.825763 0.0821 0.020407 

 0.277332 0.351606 0.283566 0.283505 0.466562 0.89877 0.094091 0.006499 

OESM 0.102059 0.131226 0.101616 0.101647 0.12763 0.565906 0.031829 0.028723 

OVESM 0.263668 0.341392 0.271247 0.271034 0.45981 0.90272 0.094373 0.014077 

SM 0.270717 0.351597 0.278981 0.278707 0.477066 0.918535 0.097172 0.011756 

SM 0.297463 0.379079 0.306109 0.305821 0.52255 0.957184 0.102503 0.005767 

OEGSM 0.083366 0.106415 0.0829 0.082916 0.099878 0.531983 0.025455 0.04429 

OVEGSM 0.293459 0.380038 0.30137 0.301214 0.513492 0.957467 0.100823 0.01701 

GSM 0.300204 0.388056 0.309494 0.309265 0.53949 0.971206 0.105228 0.015298 

GSM 0.344339 0.442958 0.356176 0.355762 0.637462 1.055207 0.117607 0.006023 

OEYM 0.125248 0.155989 0.125123 0.125188 0.16796 0.630155 0.040823 0.011033 

OVEYM 0.260841 0.339365 0.268167 0.267868 0.44789 0.889098 0.092147 0.027417 

YM 0.231687 0.299006 0.237723 0.237568 0.394619 0.850992 0.084453 0.021089 

YM 0.287937 0.365829 0.295486 0.295343 0.497623 0.931024 0.09896 0.014578 

OEBYM -0.06702 -0.08415 -0.06767 -0.06767 -0.0679 0.363072 -0.01954 0.136364 

OVEBYM 0.231562 0.296915 0.236429 0.236405 0.380242 0.826139 0.081715 0.014918 

BYM 0.240457 0.309139 0.245712 0.245686 0.397627 0.839298 0.084641 0.024206 

BYM 0.284191 0.360001 0.290845 0.290763 0.48226 0.912894 0.096353 0.006383 

3-1-3-1-0-0-0-1 0.22818 0.292793 0.23244 0.232435 0.367379 0.806674 0.079208 0.008168 

1-3-1-3-0-0-0-3 0.306537 0.387894 0.314305 0.314166 0.5313 0.953734 0.102972 0.003744 

3-1-3-1-0-0-1-0 0.258904 0.330625 0.265691 0.265563 0.442309 0.886473 0.091817 0.015124 

1-3-1-3-0-0-3-0 0.283388 0.36108 0.290593 0.290458 0.485259 0.915503 0.097244 0.0013 
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3-1-3-1-0-1-0-0 0.261387 0.335175 0.268535 0.268383 0.450501 0.903835 0.093188 0.022776 

1-3-1-3-0-3-0-0 0.368666 0.477797 0.38253 0.381961 0.700609 1.104519 0.12527 0.003385 

3-1-3-1-1-0-0-0 0.247803 0.315277 0.253941 0.253802 0.417265 0.867661 0.087625 0.013497 

1-3-1-3-3-0-0-0 0.318427 0.407523 0.328336 0.327959 0.570568 0.99763 0.108813 0.003573 

3-1-3-1-0-0-0-0 0.226661 0.2909 0.230788 0.230787 0.363594 0.802929 0.078524 0.008004 

1-3-1-3-0-0-0-0 0.299046 0.378354 0.306291 0.306182 0.513247 0.936805 0.100484 0.003828 

 

 Tablo 18 de veri seti 3  modellerinin ATY metodu 

 ile   

 BYM en iyi ortalamaya 

sahip iken EAM OEYM ile varyans 

 BYM 

Yager 

-3-1-3-0-0-3-0

sahiptir. EGSM BYM ve M 

   BYM en 

 

entropili model (1-3-1-3-0-0-0-3)  ve entropi bulunmayan (1-3-1-3-0-0-0-0) model 

ler. Genel olarak en fazla entropi 

-

  

 

Tablo 18:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007624 0.00397 -4.47E-05 8.94E-05 2.833213 0.941176 0 17 

OVM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 

 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

 0.009167 0.001306 -3.67E-05 7.25E-06 0.512247 0.330318 -1.76471 16.13333 

OESM 0.009519 0.003538 -4.29E-05 6.84E-05 2.641583 0.917424 -0.47369 16.95012 

OVESM 0.009299 0.001515 -3.91E-05 1.05E-05 1.452422 0.633079 -1.3014 16.40376 

SM 0.00938 0.00151 -3.50E-05 1.08E-05 1.401374 0.63621 -1.36335 16.36128 

SM 0.008973 0.001314 -3.67E-05 7.51E-06 0.798272 0.427105 -1.62493 16.21327 

OEGSM 0.010708 0.003287 -4.27E-05 5.65E-05 2.183429 0.869338 -0.89112 16.80544 

OVEGSM 0.009474 0.0015 -3.56E-05 1.04E-05 1.26488 0.651472 -1.43316 16.38249 

GSM 0.009506 0.001486 -3.13E-05 1.06E-05 1.179635 0.630678 -1.48598 16.32303 

GSM 0.008928 0.001313 -3.50E-05 7.66E-06 0.792322 0.467409 -1.64892 16.21446 

OEYM 0.007624 0.00397 -4.47E-05 8.94E-05 2.833213 0.941176 0 17 

OVEYM 0.009018 0.001564 -4.57E-05 1.08E-05 1.480438 0.587473 -1.13734 16.42217 
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YM 0.009046 0.00154 -4.43E-05 1.05E-05 1.438813 0.577877 -1.17475 16.41177 

YM 0.008826 0.001311 -3.82E-05 7.43E-06 0.745381 0.380436 -1.61096 16.22046 

OEBYM 0.013245 0.003888 -6.07E-05 4.30E-05 0.062318 0.034904 -1.86189 16.02319 

OVEBYM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 

BYM 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

BYM 0.009167 0.001306 -3.67E-05 7.25E-06 0.512247 0.330318 -1.76471 16.13333 

3-1-3-1-0-0-0-1 0.009294 0.001313 -3.47E-05 7.46E-06 0.578465 0.3898 -1.76471 16.13333 

1-3-1-3-0-0-0-3 0.009059 0.001304 -3.74E-05 7.22E-06 0.524303 0.316418 -1.74244 16.14595 

3-1-3-1-0-0-1-0 0.009425 0.001339 -3.63E-05 7.67E-06 0.702087 0.419568 -1.68206 16.18017 

1-3-1-3-0-0-3-0 0.008786 0.001302 -3.81E-05 7.30E-06 0.663309 0.352932 -1.63333 16.20778 

3-1-3-1-0-1-0-0 0.009479 0.001341 -3.24E-05 8.02E-06 0.684201 0.452611 -1.73904 16.14788 

1-3-1-3-0-3-0-0 0.008629 0.001311 -3.64E-05 7.67E-06 0.839768 0.484839 -1.64706 16.26304 

3-1-3-1-1-0-0-0 0.009397 0.001336 -3.46E-05 7.78E-06 0.745701 0.44203 -1.69888 16.17063 

1-3-1-3-3-0-0-0 0.008737 0.001309 -3.75E-05 7.50E-06 0.823049 0.432212 -1.61812 16.24744 

3-1-3-1-0-0-0-0 0.009294 0.001313 -3.47E-05 7.46E-06 0.578465 0.3898 -1.76471 16.13333 

1-3-1-3-0-0-0-0 0.009097 0.001305 -3.73E-05 7.22E-06 0.504367 0.311752 -1.75541 16.1386 

 

  veri seti 3 ile 

modellerinin  

GSM ve (1-3-1-3-0-3-0- YM, 

OESM, OEGSM ve OEBY  

  

Yager entropisinin eklenmesi ile olu

 benzer model . 

GSM modeller 

birlikte 

 Genel olarak veri seti 
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Tablo 19:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.11841 0.146723 0.118836 0.118885 0.166549 0.651157 0.04084 

OVM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

 0.272969 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

OESM 0.076044 0.098461 0.075963 0.075976 0.096757 0.544965 0.024801 0.032522 

OVESM 0.275108 0.363264 0.283695 0.283638 0.498195 0.961435 0.101084 0.013837 

SM 0.282224 0.374832 0.291694 0.291582 0.517705 0.976822 0.104478 0.012357 

SM 0.29574 0.391844 0.306033 0.30565 0.531295 0.952759 0.106403 0.004413 

OEGSM 0.06946 0.089567 0.069242 0.069252 0.084482 0.525372 0.021795 0.05399 

OVEGSM 0.30991 0.406434 0.320368 0.320438 0.583981 1.052038 0.112337 0.015784 

GSM 0.313226 0.414657 0.325098 0.325011 0.601113 1.06188 0.115909 0.013546 

GSM 0.317312 0.42339 0.329964 0.329401 0.588589 0.99991 0.115156 0.005426 

OEYM 0.11841 0.146723 0.118836 0.118885 0.166549 0.651157 0.04084 0 

OVEYM 0.24358 0.31096 0.249892 0.249891 0.424279 0.901489 0.089314 0.024032 

YM 0.255759 0.32595 0.261794 0.261867 0.44016 0.913447 0.090986 0.02959 

YM 0.286621 0.372012 0.295439 0.295203 0.505774 0.939461 0.101687 0.016331 

OEBYM -0.0235 -0.02999 -0.02356 -0.02356 -0.02519 0.406249 -0.00691 0.026738 

OVEBYM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

BYM 0.272969 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

BYM 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

3-1-3-1-0-0-0-1 0.270717 0.362693 0.279922 0.279602 0.479307 0.897058 0.100122 0.005528 

1-3-1-3-0-0-0-3 0.273249 0.360049 0.281182 0.280958 0.470533 0.884833 0.096925 0.004633 

3-1-3-1-0-0-1-0 0.246891 0.332266 0.254966 0.254724 0.436208 0.889438 0.09393 0.01267 

1-3-1-3-0-0-3-0 0.28878 0.376305 0.297384 0.297128 0.503831 0.925239 0.101191 0.003886 

3-1-3-1-0-1-0-0 0.271598 0.369752 0.282082 0.281692 0.497891 0.933787 0.10468 0.007689 

1-3-1-3-0-3-0-0 0.339921 0.450912 0.35343 0.352826 0.637002 1.041102 0.120104 0.00331 

3-1-3-1-1-0-0-0 0.270379 0.365243 0.280213 0.279865 0.4884 0.924127 0.102299 0.007226 

1-3-1-3-3-0-0-0 0.312863 0.411759 0.323693 0.323282 0.56557 0.981709 0.110184 0.003457 

3-1-3-1-0-0-0-0 0.270717 0.362693 0.279922 0.279602 0.479307 0.897058 0.100122 0.005528 

1-3-1-3-0-0-0-0 0.267841 0.353924 0.275542 0.275329 0.459656 0.874768 0.095424 0.003048 

 

 Tablo 20 de veri seti 4  modellerinin ATY metodu 

 ile   

BYM en iyi ortalamaya ve 

 sahip iken varyan  

YM, BY k varyansa sahip 

  Yag -3-1-3-0-0-0-

3) model ve entropi bulunmayan (1-3-1-3-0-0-0-0) model nde en 

 BYM en 

tropili 

model (1-3-1-3-0-0-0-3) ve entropi bulunmayan (1-3-1-3-0-0-0-



112 

 

-

 Fakat sadece ortalama ve 

 

 

Tablo 20:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.008173 0.003911 -3.37E-05 9.39E-05 3.401197 0.966667 0 30 

OVM 0.012492 0.001251 -1.93E-05 6.07E-06 0.968165 0.578889 -1.79816 29.14385 

 0.012814 0.001271 -1.68E-05 6.24E-06 0.994067 0.598246 -1.8 29.14286 

 0.011473 0.001226 -2.21E-05 5.68E-06 1.066723 0.574042 -1.73333 29.21327 

OESM 0.012352 0.003219 -3.55E-06 5.78E-05 3.061647 0.928133 -0.55011 29.84235 

OVESM 0.01203 0.00136 -2.02E-05 7.62E-06 1.769624 0.757637 -1.49166 29.36147 

SM 0.012306 0.001372 -1.76E-05 7.67E-06 1.751024 0.759546 -1.51223 29.35643 

SM 0.011466 0.001237 -2.11E-05 5.81E-06 1.273794 0.638042 -1.65782 29.26036 

OEGSM 0.015272 0.00306 1.88E-05 5.08E-05 2.219016 0.84819 -1.22482 29.55724 

OVEGSM 0.012452 0.001328 -1.61E-05 7.04E-06 1.511072 0.75118 -1.64675 29.2936 

GSM 0.012728 0.001346 -1.34E-05 7.15E-06 1.487883 0.751268 -1.66564 29.28626 

GSM 0.01171 0.00125 -1.90E-05 5.89E-06 1.287466 0.659799 -1.67195 29.25019 

OEYM 0.008173 0.003911 -3.37E-05 9.39E-05 3.401197 0.966667 0 30 

OVEYM 0.011374 0.001403 -2.63E-05 8.34E-06 1.85694 0.733598 -1.34117 29.38866 

YM 0.011773 0.001384 -2.29E-05 7.96E-06 1.792069 0.735324 -1.39022 29.36238 

YM 0.011415 0.001223 -2.31E-05 5.76E-06 1.169777 0.591184 -1.65961 29.23924 

OEBYM 0.021761 0.005663 0.000604 0.000284 1.95E-06 1.94E-07 -1.93333 29 

OVEBYM 0.012451 0.001249 -1.96E-05 6.07E-06 1.014347 0.587952 -1.77423 29.15666 

BYM 0.012812 0.001271 -1.68E-05 6.24E-06 0.997476 0.598739 -1.79868 29.14356 

BYM 0.011468 0.001226 -2.21E-05 5.67E-06 1.067794 0.574417 -1.73333 29.21404 

3-1-3-1-0-0-0-1 0.012791 0.001271 -1.66E-05 6.22E-06 1.02673 0.605227 -1.7854 29.15068 

1-3-1-3-0-0-0-3 0.011011 0.001222 -2.38E-05 5.60E-06 1.047466 0.554737 -1.73333 29.21429 

3-1-3-1-0-0-1-0 0.012476 0.001265 -1.72E-05 6.16E-06 1.219048 0.644752 -1.66646 29.2144 

1-3-1-3-0-0-3-0 0.010726 0.001225 -2.60E-05 5.87E-06 1.243211 0.587173 -1.5972 29.28436 

3-1-3-1-0-1-0-0 0.012762 0.001293 -1.35E-05 6.33E-06 1.213224 0.661681 -1.72309 29.21273 

1-3-1-3-0-3-0-0 0.011345 0.001243 -2.09E-05 5.83E-06 1.295259 0.654854 -1.66667 29.263 

3-1-3-1-1-0-0-0 0.012582 0.001278 -1.54E-05 6.23E-06 1.242984 0.658375 -1.68784 29.22206 

1-3-1-3-3-0-0-0 0.011055 0.001231 -2.30E-05 5.76E-06 1.279744 0.627792 -1.64719 29.27153 

3-1-3-1-0-0-0-0 0.012806 0.001272 -1.66E-05 6.23E-06 1.018153 0.603683 -1.78996 29.14824 

1-3-1-3-0-0-0-0 0.011011 0.001222 -2.38E-05 5.60E-06 1.047466 0.554737 -1.73333 29.21429 

 

 Tablo 21  

in  



113 

 

 OEBYM, 

OVEGSM ve GSM Fakat OEBYM tek hisse 

 

olan OEYM,  SR 

momentlere sahip modeller klasik ortalama-varyans modellerine benzer performans 

. Modellere Gini-Simpson ve Shannon entropisi eklenmesi pozitif etki 

model  

GS

dereceden momentlerin 

 

 

Tablo 21:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.119725 0.148354 0.120157 0.120204 0.168265 0.65124 0.041117 0 

OVM 0.335394 0.475252 0.344441 0.343895 0.564986 0.913141 0.109072 0.008607 

 0.346666 0.488069 0.35612 0.355587 0.589212 0.937155 0.112271 0.008035 

 0.322002 0.454657 0.331453 0.330793 0.544717 0.907821 0.106577 0.005013 

OESM 0.185864 0.228925 0.186789 0.187027 0.278147 0.739082 0.063173 0.025039 

OVESM 0.356866 0.487861 0.36749 0.36693 0.621732 0.96636 0.116471 0.010382 

SM 0.362471 0.497743 0.373203 0.372642 0.632881 0.977417 0.11777 0.009618 

SM 0.336477 0.47697 0.347295 0.34651 0.579391 0.932569 0.111785 0.004449 

OEGSM 0.221159 0.279074 0.221047 0.221361 0.32076 0.742347 0.069921 0.052122 

OVEGSM 0.372548 0.519082 0.384862 0.384107 0.6594 0.997292 0.121863 0.009471 

GSM 0.372045 0.518002 0.384389 0.38365 0.659334 0.998356 0.121897 0.007886 

GSM 0.338013 0.483953 0.348727 0.34795 0.580414 0.929418 0.111891 0.004696 

OEYM 0.119725 0.148354 0.120157 0.120204 0.168265 0.65124 0.041117 0 

OVEYM 0.332975 0.443336 0.341976 0.341662 0.575733 0.933312 0.109764 0.038306 

YM 0.339115 0.455286 0.348661 0.34832 0.587723 0.937995 0.111962 0.027809 

YM 0.330407 0.464304 0.340542 0.339837 0.56485 0.924365 0.109526 0.005473 

OEBYM 0.437039 0.555239 0.441236 0.441433 0.754424 1.096326 0.12792 5.52E-08 

OVEBYM 0.331817 0.471453 0.340691 0.340164 0.557561 0.907681 0.108079 0.010511 

BYM 0.346017 0.487608 0.355473 0.35494 0.588 0.935935 0.112139 0.008432 

BYM 0.322472 0.455527 0.331965 0.331293 0.545587 0.908135 0.1067 0.00454 

3-1-3-1-0-0-0-1 0.344929 0.48752 0.354504 0.353944 0.586468 0.936268 0.112014 0.007987 

1-3-1-3-0-0-0-3 0.313313 0.437223 0.322547 0.321904 0.52952 0.902066 0.104452 0.004703 

3-1-3-1-0-0-1-0 0.35326 0.503539 0.364091 0.363371 0.609312 0.9552 0.1154 0.005254 

1-3-1-3-0-0-3-0 0.332578 0.459159 0.343185 0.342457 0.575084 0.940306 0.110888 0.012708 

3-1-3-1-0-1-0-0 0.350031 0.493065 0.360186 0.35956 0.599864 0.950152 0.113868 0.008115 
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1-3-1-3-0-3-0-0 0.33544 0.477914 0.346446 0.345634 0.578593 0.930476 0.111866 0.004352 

3-1-3-1-1-0-0-0 0.349352 0.497555 0.359849 0.359176 0.6004 0.949673 0.114187 0.00755 

1-3-1-3-3-0-0-0 0.333827 0.468236 0.344741 0.343942 0.576466 0.933828 0.111425 0.004336 

3-1-3-1-0-0-0-0 0.345957 0.488388 0.355487 0.354927 0.587873 0.937074 0.112137 0.007484 

1-3-1-3-0-0-0-0 0.313313 0.437223 0.322547 0.321904 0.52952 0.902066 0.104452 0.004703 

 

  

4.2.3  

 

   

  

 Tablo 22 de veri seti 1  modellerinin PHP metodu 

 ile   

BYM 

BY  BYM ve 

Genel olarak en fazla 

-Simpson Entropi 

 

 

 

Tablo 22:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.010586 0.007472 -0.00012 0.000179 3.044522 0.952381 0 21 

OVM 0.013131 0.004841 -0.00017 7.27E-05 1.683649 0.778889 -1.36308 20.4709 

 0.012508 0.005019 -0.00015 8.03E-05 1.757642 0.780449 -1.26878 20.50179 

 0.011125 0.004548 -0.00015 5.93E-05 1.690771 0.778515 -1.35944 20.50946 

OESM 0.01755 0.008221 -0.00031 0.000252 2.667437 0.90281 -0.65591 20.81654 

OVESM 0.01261 0.005281 -0.00018 8.88E-05 2.49057 0.888445 -0.90621 20.77656 

SM 0.01182 0.005319 -0.00016 8.91E-05 2.514009 0.890614 -0.86235 20.79686 

SM 0.010794 0.004609 -0.00015 6.06E-05 1.95245 0.819676 -1.24972 20.60357 

OEGSM 0.021344 0.009333 -0.00045 0.00035 2.001609 0.827831 -1.16674 20.59498 

OVEGSM 0.013123 0.0051 -0.00017 8.21E-05 2.059502 0.852862 -1.15184 20.66225 

GSM 0.012444 0.00514 -0.00016 8.32E-05 2.106341 0.855981 -1.09391 20.68058 

GSM 0.011163 0.004589 -0.00015 5.95E-05 1.800566 0.807698 -1.325 20.56543 

OEYM 0.012344 0.00748 -0.00015 0.000186 2.993666 0.947663 -0.10987 20.98937 

OVEYM 0.011059 0.006081 -0.00017 0.000122 2.761581 0.919499 -0.39908 20.88534 

YM 0.010503 0.006238 -0.00012 0.000126 2.781867 0.920155 -0.337 20.89709 
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YM 0.01038 0.004564 -0.00014 5.97E-05 1.820482 0.795961 -1.23875 20.56058 

OEBYM 0.028312 0.016084 0.000522 0.001142 7.23E-06 9.15E-07 -1.90476 20 

OVEBYM 0.013038 0.004814 -0.00017 7.19E-05 1.76191 0.793173 -1.30953 20.51149 

BYM 0.012661 0.004658 -0.00016 6.58E-05 1.648267 0.77156 -1.40011 20.47038 

BYM 0.011111 0.004546 -0.00015 5.93E-05 1.70546 0.781784 -1.35211 20.52153 

3-1-3-1-0-0-0-1 0.010795 0.00457 -0.00014 5.94E-05 1.672557 0.775136 -1.3746 20.49115 

1-3-1-3-0-0-0-3 0.011062 0.006731 -0.00018 0.0002 1.672629 0.736477 -1.34396 20.46514 

3-1-3-1-0-0-1-0 0.010308 0.004617 -0.00013 6.11E-05 1.851399 0.79893 -1.20083 20.55182 

1-3-1-3-0-0-3-0 0.01039 0.00573 -0.00019 0.000117 2.124821 0.816073 -1.00854 20.63972 

3-1-3-1-0-1-0-0 0.010677 0.004605 -0.00014 5.94E-05 1.805228 0.806348 -1.32804 20.54454 

1-3-1-3-0-3-0-0 0.013187 0.005144 -0.00015 7.55E-05 1.632665 0.771244 -1.43771 20.44543 

3-1-3-1-1-0-0-0 0.010476 0.004636 -0.00014 6.09E-05 1.957783 0.820798 -1.24282 20.59336 

1-3-1-3-3-0-0-0 0.012079 0.005382 -0.00015 8.76E-05 2.02508 0.830709 -1.22426 20.59675 

3-1-3-1-0-0-0-0 0.010836 0.004575 -0.00014 5.95E-05 1.65214 0.77107 -1.38283 20.47834 

1-3-1-3-0-0-0-0 0.013442 0.00516 -0.00015 7.47E-05 1.561344 0.751558 -1.4653 20.42646 

 

 e veri seti 1 PHP ile 

modellerinin  

  OEBYM, 

OEYM, OVEYM, O EYM ve (1-3-1-3-0-0-3-0) 

 SR Genel 

OEGSM 

(1-3-1-3-0-0-

0-3)   MADR, ASR, ASKR, SSR 

(1-3-1-3-

0-0-3-0) 

 

Entropisi, Shannon Entropisi 
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Tablo 23:  

 

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM -0.14205 -0.18202 -0.13966 -0.13965 -0.17601 0.407083 -0.06196 0 

OVM -0.08397 -0.11659 -0.08326 -0.08323 -0.10443 0.401457 -0.03077 0.092046 

 -0.04491 -0.06015 -0.04472 -0.04472 -0.05786 0.454813 -0.01669 2.18E-01 

 -0.1064 -0.13648 -0.10539 -0.10538 -0.13116 0.424718 -0.04132 0.015363 

OESM -0.07086 -0.10523 -0.06992 -0.06988 -0.09265 0.402295 -0.02914 3.58E-02 

OVESM -0.13051 -0.17953 -0.12785 -0.12773 -0.1635 0.388472 -0.05573 4.58E-02 

SM -0.12397 -0.16077 -0.12187 -0.12182 -0.15662 0.423028 -0.05326 0.100836 

SM -0.10604 -0.13694 -0.10492 -0.1049 -0.13188 0.427578 -0.0422 0.013019 

OEGSM -0.0055 -0.0083 -0.0055 -0.0055 -0.00749 0.448288 -0.00216 6.23E-02 

OVEGSM -0.10796 -0.14741 -0.10625 -0.10618 -0.13713 0.411385 -0.04431 0.131628 

GSM -0.10554 -0.1428 -0.10397 -0.10391 -0.13416 0.419336 -0.04363 1.32E-01 

GSM -0.09806 -0.12608 -0.09709 -0.09707 -0.12272 0.436492 -0.03883 0.012807 

OEYM -0.14259 -0.19642 -0.13951 -0.13939 -0.17798 0.37017 -0.06295 0.03333 

OVEYM -0.18121 -0.243 -0.17624 -0.1761 -0.22246 0.376845 -0.08479 0.143137 

YM -0.17293 -0.22511 -0.16928 -0.16924 -0.20884 0.387917 -0.07625 0.109336 

YM -0.10836 -0.13893 -0.10745 -0.10744 -0.13248 0.418195 -0.04162 0.016281 

OEBYM 0.226956 0.302166 0.232487 0.232433 0.380067 0.797936 0.083126 3.66E-07 

OVEBYM -0.10599 -0.14677 -0.1049 -0.10485 -0.12923 0.386177 -0.03948 0.06625 

BYM -0.13567 -0.1879 -0.13372 -0.13365 -0.16499 0.375553 -0.05343 0.037606 

BYM -0.10806 -0.13855 -0.10703 -0.10701 -0.1329 0.423178 -0.04192 0.015291 

3-1-3-1-0-0-0-1 -0.12947 -0.16865 -0.12803 -0.12802 -0.15669 0.407565 -0.05093 0.016322 

1-3-1-3-0-0-0-3 0.087564 0.1049 0.088258 0.088278 0.13558 0.705002 0.034899 6.47E-01 

3-1-3-1-0-0-1-0 -0.12928 -0.16716 -0.12791 -0.1279 -0.15622 0.402332 -0.05078 1.69E-02 

1-3-1-3-0-0-3-0 -0.25379 -0.32192 -0.24653 -0.24644 -0.28521 0.322178 -0.11324 0.39883 

3-1-3-1-0-1-0-0 -0.11449 -0.14719 -0.11328 -0.11327 -0.14073 0.420471 -0.04551 0.014534 

1-3-1-3-0-3-0-0 -0.18563 -0.25071 -0.18366 -0.18346 -0.20318 0.30691 -0.0664 0.278916 

3-1-3-1-1-0-0-0 -0.12434 -0.16073 -0.1228 -0.12279 -0.1527 0.410225 -0.05039 0.014077 

1-3-1-3-3-0-0-0 -0.21771 -0.28788 -0.2121 -0.2119 -0.25115 0.328454 -0.09413 0.363026 

3-1-3-1-0-0-0-0 -0.13106 -0.17106 -0.12955 -0.12953 -0.15887 0.406601 -0.05185 1.69E-02 

1-3-1-3-0-0-0-0 -0.09525 -0.12931 -0.09436 -0.09435 -0.11949 0.413148 -0.03839 0.251966 

 

 Tablo 24 te veri seti 2  modellerinin PHP metodu 

 ile   

BYM en iyi ortalamaya 

BY  riski 

seven -1-3-1-0-0-1-0) mode

 Bu durum istenmeyen bir durum 

BY

 BYM 
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sahiptir. Genel olarak 

Yager entropi ve Gini-Simpson Entropi benzer performans 

   

 

Tablo 24:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007674 0.003603 -6.50E-05 7.13E-05 2.484907 0.916667 0 12 

OVM 0.008812 0.001367 -4.17E-05 7.90E-06 0.316939 0.170098 -1.66804 11.11275 

 0.00867 0.001355 -4.13E-05 7.78E-06 0.312516 0.156397 -1.66996 11.10202 

 0.008261 0.001322 -4.05E-05 7.57E-06 0.324204 0.179672 -1.6673 11.11998 

OESM 0.008988 0.003495 -6.65E-05 6.51E-05 2.363211 0.898507 -0.36104 11.99665 

OVESM 0.008523 0.001575 -4.73E-05 1.10E-05 1.381394 0.575826 -1.13411 11.44012 

SM 0.00845 0.001524 -4.51E-05 1.03E-05 1.283109 0.54785 -1.19258 11.41427 

SM 0.008197 0.00135 -4.16E-05 7.96E-06 0.755065 0.347477 -1.5066 11.2435 

OEGSM 0.009631 0.003486 -7.01E-05 6.32E-05 2.113343 0.868781 -0.63102 11.95287 

OVEGSM 0.008476 0.00155 -4.60E-05 1.08E-05 1.166814 0.603574 -1.3099 11.49484 

GSM 0.008417 0.00152 -4.46E-05 1.05E-05 1.123111 0.582636 -1.34865 11.46521 

GSM 0.007877 0.00133 -4.18E-05 7.96E-06 0.68673 0.394082 -1.56401 11.26159 

OEYM 0.008073 0.003526 -6.43E-05 6.78E-05 2.470021 0.914581 -0.06722 12 

OVEYM 0.008667 0.001688 -4.80E-05 1.44E-05 1.284267 0.570348 -1.05817 11.4654 

YM 0.008668 0.001492 -4.38E-05 9.66E-06 1.050684 0.500521 -1.21081 11.37351 

YM 0.008427 0.001343 -4.14E-05 7.85E-06 0.56542 0.291192 -1.50063 11.19962 

OEBYM 0.011428 0.004046 -8.98E-05 5.56E-05 0.299596 0.171505 -1.71738 11.13913 

OVEBYM 0.008824 0.001371 -4.18E-05 8.00E-06 0.391106 0.218171 -1.65235 11.14882 

BYM 0.008667 0.001355 -4.14E-05 7.84E-06 0.395452 0.207329 -1.6347 11.13894 

BYM 0.008205 0.001318 -4.05E-05 7.56E-06 0.350621 0.199129 -1.66667 11.1348 

3-1-3-1-0-0-0-1 0.008036 0.001388 -4.23E-05 8.79E-06 0.49956 0.293633 -1.63465 11.19816 

1-3-1-3-0-0-0-3 0.008583 0.001632 -4.46E-05 1.44E-05 0.514041 0.281161 -1.62006 11.19625 

3-1-3-1-0-0-1-0 0.008318 0.001421 -4.26E-05 1.00E-05 0.58392 0.288563 -1.51983 11.20943 

1-3-1-3-0-0-3-0 0.008595 0.001674 -4.71E-05 1.44E-05 1.125297 0.526436 -1.17685 11.39801 

3-1-3-1-0-1-0-0 0.007633 0.00131 -4.13E-05 7.77E-06 0.556628 0.362763 -1.66296 11.20222 

1-3-1-3-0-3-0-0 0.008802 0.001499 -4.50E-05 9.80E-06 0.981744 0.509981 -1.36532 11.38578 

3-1-3-1-1-0-0-0 0.007896 0.001434 -4.18E-05 1.05E-05 0.73221 0.360539 -1.5353 11.26726 

1-3-1-3-3-0-0-0 0.008554 0.001651 -4.71E-05 1.42E-05 1.235371 0.527148 -1.19192 11.39945 

3-1-3-1-0-0-0-0 0.008021 0.001537 -4.28E-05 1.39E-05 0.555857 0.285048 -1.54708 11.22905 

1-3-1-3-0-0-0-0 0.009046 0.001426 -4.28E-05 8.55E-06 0.396707 0.238005 -1.67807 11.15805 

 

 Tablo 25 e veri seti 2 PHP ile 

modellerinin  

GSM ve (3-1-3-1-0-1-0- YM, 
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OESM, OEGSM ve OEBY   

ekl

(1-3-1-3-0-0-0-3) ve OEBYM modeller 

 Bu durum birlikte 

 

Tablo 25:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.131011 0.165706 0.131178 0.131246 0.180278 0.642473 0.043514 0 

OVM 0.228196 0.292637 0.232664 0.232652 0.370184 0.813249 0.079842 0.010396 

 0.234972 0.301831 0.23969 0.239688 0.383437 0.825763 0.0821 0.020407 

 0.277332 0.351605 0.283566 0.283505 0.466561 0.89877 0.09409 0.0065 

OESM 0.102059 0.131226 0.101616 0.101647 0.12763 0.565906 0.031829 0.028723 

OVESM 0.263668 0.341392 0.271247 0.271034 0.459809 0.90272 0.094373 0.014077 

SM 0.270717 0.351596 0.27898 0.278707 0.477066 0.918535 0.097172 0.011756 

SM 0.297463 0.379079 0.306109 0.305821 0.52255 0.957184 0.102503 0.005767 

OEGSM 0.083367 0.106415 0.0829 0.082916 0.099878 0.531983 0.025455 0.04429 

OVEGSM 0.293459 0.380038 0.30137 0.301214 0.513492 0.957467 0.100823 0.01701 

GSM 0.300204 0.388056 0.309494 0.309265 0.53949 0.971206 0.105228 0.015298 

GSM 0.344339 0.442958 0.356176 0.355762 0.637462 1.055206 0.117607 0.006023 

OEYM 0.125881 0.158609 0.125823 0.125885 0.16925 0.625518 0.041101 0.020153 

OVEYM 0.224252 0.295206 0.22767 0.227562 0.345445 0.774388 0.074353 0.097768 

YM 0.246774 0.32021 0.253941 0.25367 0.426893 0.883321 0.089685 0.010538 

YM 0.283746 0.361535 0.290967 0.290833 0.486024 0.915724 0.097363 0.000263 

OEBYM -0.06702 -0.08415 -0.06767 -0.06767 -0.0679 0.363073 -0.01954 0.136371 

OVEBYM 0.231562 0.296915 0.236429 0.236405 0.380242 0.826139 0.081715 0.014918 

BYM 0.240456 0.309139 0.245712 0.245686 0.397626 0.839298 0.084641 0.024207 

BYM 0.284196 0.360008 0.290851 0.290769 0.482273 0.912901 0.096355 0.006373 

3-1-3-1-0-0-0-1 0.132573 0.172527 0.13279 0.132746 0.174654 0.5976 0.040417 0.138594 

1-3-1-3-0-0-0-3 0.354222 0.436911 0.363064 0.363955 0.661353 1.083372 0.119712 0.30532 

3-1-3-1-0-0-1-0 0.275655 0.353048 0.281243 0.281154 0.453646 0.876747 0.091833 0.101657 

1-3-1-3-0-0-3-0 0.232361 0.305413 0.238987 0.238706 0.396602 0.842035 0.085247 0.160376 

3-1-3-1-0-1-0-0 0.358809 0.460406 0.370867 0.370408 0.664224 1.071571 0.120265 0.004907 

1-3-1-3-0-3-0-0 0.248989 0.324611 0.25518 0.254981 0.416788 0.859516 0.087314 0.044347 

3-1-3-1-1-0-0-0 0.315061 0.401532 0.324045 0.323746 0.555551 0.979228 0.10643 0.043703 

1-3-1-3-3-0-0-0 0.258449 0.336557 0.265619 0.265352 0.442858 0.88692 0.091562 0.097095 

3-1-3-1-0-0-0-0 0.362901 0.45717 0.372479 0.37298 0.665321 1.056003 0.120642 0.13388 

1-3-1-3-0-0-0-0 0.151368 0.194628 0.153826 0.153813 0.23853 0.725957 0.057031 0.081165 
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 Tablo 26 da veri seti 3  modellerinin PHP metodu 

 ile   

BYM en iyi ortalamaya 

sahip iken EAM ve OEYM  

BY

iken agresif (3-1-3-1-0-0-1-

 

 

GS BY  

model BY  Genel olarak 

Gini-

Simpson Entropisi takip etmekte, 

 

  

Tablo 26:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007624 0.00397 -4.47E-05 8.94E-05 2.833213 0.941176 0 17 

OVM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 

 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

 0.009167 0.001306 -3.67E-05 7.25E-06 0.512248 0.330318 -1.76471 16.13333 

OESM 0.009519 0.003538 -4.29E-05 6.84E-05 2.641583 0.917424 -0.47369 16.95012 

OVESM 0.009299 0.001515 -3.91E-05 1.05E-05 1.452419 0.633078 -1.3014 16.40376 

SM 0.00938 0.00151 -3.50E-05 1.08E-05 1.401373 0.63621 -1.36335 16.36128 

SM 0.008973 0.001314 -3.67E-05 7.51E-06 0.798263 0.427105 -1.62493 16.21327 

OEGSM 0.010708 0.003287 -4.27E-05 5.65E-05 2.183406 0.869338 -0.89113 16.80544 

OVEGSM 0.009474 0.0015 -3.56E-05 1.04E-05 1.26488 0.651472 -1.43316 16.38249 

GSM 0.009506 0.001486 -3.13E-05 1.06E-05 1.179635 0.630678 -1.48598 16.32303 

GSM 0.008928 0.001313 -3.50E-05 7.66E-06 0.792323 0.467409 -1.64892 16.21446 

OEYM 0.007911 0.003906 -4.39E-05 8.62E-05 2.823469 0.940158 -0.04569 17 

OVEYM 0.009089 0.0015 -4.46E-05 9.75E-06 1.28851 0.54938 -1.19563 16.38914 

YM 0.009127 0.001474 -4.28E-05 9.50E-06 1.234163 0.540775 -1.24577 16.3808 

YM 0.00883 0.001302 -3.77E-05 7.32E-06 0.690346 0.375611 -1.63198 16.20855 

OEBYM 0.013244 0.003888 -6.07E-05 4.30E-05 0.063249 0.035098 -1.8617 16.0233 

OVEBYM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 

BYM 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

BYM 0.009167 0.001306 -3.67E-05 7.25E-06 0.512248 0.330318 -1.76471 16.13333 

3-1-3-1-0-0-0-1 0.009236 0.001776 -3.65E-05 1.59E-05 0.949403 0.501544 -1.57969 16.27556 

1-3-1-3-0-0-0-3 0.00915 0.001831 -4.35E-05 1.75E-05 1.110946 0.547647 -1.49167 16.34341 
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3-1-3-1-0-0-1-0 0.008878 0.001301 -3.68E-05 7.33E-06 0.687107 0.391808 -1.65347 16.19637 

1-3-1-3-0-0-3-0 0.008894 0.001503 -4.43E-05 9.81E-06 1.240066 0.528531 -1.24094 16.3705 

3-1-3-1-0-1-0-0 0.008928 0.001421 -3.46E-05 1.06E-05 0.893948 0.507903 -1.61016 16.25747 

1-3-1-3-0-3-0-0 0.009806 0.001518 -3.57E-05 1.04E-05 1.009718 0.576839 -1.59904 16.28951 

3-1-3-1-1-0-0-0 0.008825 0.001318 -3.67E-05 7.61E-06 0.796854 0.432722 -1.6291 16.21945 

1-3-1-3-3-0-0-0 0.009369 0.001495 -3.99E-05 9.78E-06 1.289154 0.587628 -1.40933 16.36324 

3-1-3-1-0-0-0-0 0.009215 0.001308 -3.59E-05 7.31E-06 0.541163 0.355912 -1.76471 16.13333 

1-3-1-3-0-0-0-0 0.009526 0.001441 -3.20E-05 9.87E-06 0.777529 0.490264 -1.6899 16.18564 

 

 Tablo  veri seti 3 PHP ile 

modellerinin  

GSM ve (1-3-1-3-0-0-0-0) YM, 

OESM, OEGSM ve OEBY  SR 

hip 

modelleri 

 

P (1-3-1-3-0-0-0-1) ve (3-1-3-1-0-0-0-3)  

iyi performans    

  

Tablo 27:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.11841 0.146723 0.118836 0.118885 0.166549 0.651157 0.04084 

OVM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

 0.272969 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

OESM 0.076044 0.098461 0.075963 0.075976 0.096757 0.544965 0.024801 0.032522 

OVESM 0.275108 0.363265 0.283695 0.283638 0.498196 0.961436 0.101084 0.013836 

SM 0.282224 0.374832 0.291694 0.291582 0.517705 0.976822 0.104478 0.012357 

SM 0.295742 0.391845 0.306035 0.305652 0.531299 0.952763 0.106403 0.004412 

OEGSM 0.069459 0.089566 0.069241 0.069251 0.08448 0.525371 0.021794 0.053991 

OVEGSM 0.30991 0.406434 0.320368 0.320438 0.583981 1.052038 0.112337 0.015784 

GSM 0.313226 0.414657 0.325098 0.325011 0.601113 1.06188 0.115909 0.013546 

GSM 0.317312 0.42339 0.329964 0.329401 0.588589 0.99991 0.115156 0.005426 

OEYM 0.109366 0.135777 0.109644 0.109685 0.151189 0.633834 0.037457 0.01491 

OVEYM 0.255055 0.328056 0.261948 0.261907 0.445461 0.908607 0.092577 0.014912 

YM 0.240605 0.312456 0.246327 0.246291 0.406546 0.877212 0.086202 0.023678 
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YM 0.289233 0.377893 0.298098 0.297827 0.507536 0.93114 0.10193 0.003534 

OEBYM -0.02349 -0.02997 -0.02355 -0.02355 -0.02518 0.406252 -0.0069 0.026798 

OVEBYM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

BYM 0.27297 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

BYM 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

3-1-3-1-0-0-0-1 0.012003 0.016187 0.012018 0.012018 0.016759 0.52459 0.004782 0.420689 

1-3-1-3-0-0-0-3 0.152714 0.196764 0.155414 0.1554 0.243882 0.741676 0.058828 0.440689 

3-1-3-1-0-0-1-0 0.296212 0.390413 0.306202 0.305837 0.528086 0.939679 0.105646 0.01008 

1-3-1-3-0-0-3-0 0.277692 0.358113 0.285707 0.285561 0.490903 0.967129 0.098619 0.11594 

3-1-3-1-0-1-0-0 0.166218 0.234453 0.165092 0.16488 0.207049 0.560292 0.04498 0.0804 

1-3-1-3-0-3-0-0 0.307103 0.40455 0.317267 0.31739 0.575048 1.036494 0.111547 0.118126 

3-1-3-1-1-0-0-0 0.305312 0.401139 0.314918 0.314473 0.537455 0.955259 0.105307 0.068783 

1-3-1-3-3-0-0-0 0.314624 0.418181 0.327194 0.32655 0.591191 1.045192 0.113976 0.103872 

3-1-3-1-0-0-0-0 0.272339 0.363666 0.28115 0.280858 0.477309 0.891156 0.099141 0.003211 

1-3-1-3-0-0-0-0 0.346977 0.476359 0.363326 0.362485 0.674662 1.089727 0.127647 0.186045 

 

 Tablo 28 de veri seti 4  modellerinin PHP metodu 

 ile   

BYM en iyi ortalamaya ve 

varyans  

YM, 

BYM ise  . Genel olarak en 

onu Yager Entropi ve Gini-

 

 

Tablo 28:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.008173 0.003911 -3.37E-05 9.39E-05 3.401197 0.966667 0 30 

OVM 0.012071 0.001406 -2.17E-05 1.04E-05 1.205629 0.612016 -1.64916 29.21865 

 0.012594 0.001383 -1.78E-05 9.86E-06 1.108246 0.615199 -1.72006 29.18194 

 0.011473 0.001226 -2.21E-05 5.68E-06 1.066723 0.574042 -1.73333 29.21327 

OESM 0.012352 0.003219 -3.55E-06 5.78E-05 3.061647 0.928133 -0.55011 29.84235 

OVESM 0.011795 0.001479 -2.06E-05 1.13E-05 1.858872 0.769742 -1.41494 29.39674 

SM 0.012296 0.001379 -1.75E-05 7.77E-06 1.759971 0.760125 -1.50623 29.35838 

SM 0.011466 0.001237 -2.11E-05 5.81E-06 1.273799 0.638042 -1.65782 29.26036 

OEGSM 0.015272 0.00306 1.88E-05 5.08E-05 2.218891 0.848188 -1.22484 29.55724 

OVEGSM 0.012389 0.001392 -1.65E-05 8.49E-06 1.580537 0.755394 -1.59468 29.31185 

GSM 0.011972 0.001811 -1.73E-05 2.24E-05 1.851813 0.790937 -1.35681 29.41839 

GSM 0.01171 0.00125 -1.90E-05 5.89E-06 1.287467 0.6598 -1.67195 29.25019 

OEYM 0.009088 0.003732 -2.60E-05 8.56E-05 3.371422 0.964631 -0.07417 29.99192 
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OVEYM 0.011436 0.001384 -2.62E-05 8.08E-06 1.71114 0.717443 -1.37935 29.37197 

YM 0.011678 0.001559 -2.30E-05 1.47E-05 1.755736 0.737018 -1.32849 29.38725 

YM 0.01142 0.001223 -2.31E-05 5.75E-06 1.162646 0.590743 -1.66153 29.23858 

OEBYM 0.020694 0.005497 0.000548 0.000267 0.293638 0.083907 -1.77369 29.08647 

OVEBYM 0.012451 0.001249 -1.96E-05 6.07E-06 1.014345 0.587952 -1.77423 29.15666 

BYM 0.012812 0.001271 -1.68E-05 6.24E-06 0.997451 0.598736 -1.79869 29.14356 

BYM 0.011468 0.001226 -2.21E-05 5.67E-06 1.067793 0.574417 -1.73333 29.21404 

3-1-3-1-0-0-0-1 0.011803 0.001414 -1.78E-05 8.40E-06 1.281464 0.633324 -1.65599 29.25432 

1-3-1-3-0-0-0-3 0.009235 0.002658 -3.22E-05 4.44E-05 2.231446 0.835889 -1.20938 29.57309 

3-1-3-1-0-0-1-0 0.011263 0.00124 -2.29E-05 5.86E-06 1.20434 0.603883 -1.65702 29.25069 

1-3-1-3-0-0-3-0 0.010435 0.001825 -2.60E-05 2.38E-05 1.673951 0.700693 -1.38695 29.39005 

3-1-3-1-0-1-0-0 0.011688 0.001256 -1.84E-05 5.90E-06 1.278152 0.66001 -1.69 29.2375 

1-3-1-3-0-3-0-0 0.012029 0.001776 -1.80E-05 2.11E-05 1.321948 0.681271 -1.66653 29.24096 

3-1-3-1-1-0-0-0 0.011406 0.00134 -2.23E-05 7.82E-06 1.325694 0.652865 -1.64655 29.26248 

1-3-1-3-3-0-0-0 0.010929 0.001932 -2.60E-05 2.80E-05 1.597054 0.720055 -1.54462 29.33731 

3-1-3-1-0-0-0-0 0.011414 0.001232 -2.19E-05 5.74E-06 1.098442 0.589122 -1.73333 29.21429 

1-3-1-3-0-0-0-0 0.01207 0.00167 -1.61E-05 1.78E-05 1.181885 0.64613 -1.72493 29.19533 

 

 

  veri seti 4 PHP ile 

in  

BYM ve 

OVEGS

 

dereceden momentlere sahip modeller klasik ortalama-varyans modellerine benzer 

entropili modellerin p

(1-3-1-3-0-0-3-0)  
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Tablo 29:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.119725 0.148354 0.120157 0.120204 0.168265 0.65124 0.041117 0 

OVM 0.35102 0.498485 0.367178 0.366293 0.671098 1.054353 0.127143 0.163918 

 0.37133 0.532721 0.380798 0.380078 0.628194 0.969382 0.116673 0.086799 

 0.322002 0.454658 0.331453 0.330793 0.544717 0.907821 0.106577 0.005013 

OESM 0.185864 0.228925 0.186789 0.187027 0.278147 0.739082 0.063173 0.025039 

OVESM 0.297567 0.409752 0.30629 0.305959 0.510107 0.879007 0.102402 0.088532 

SM 0.375525 0.505257 0.386019 0.385814 0.665458 1.009976 0.121445 0.020239 

SM 0.336477 0.47697 0.347295 0.34651 0.579391 0.932569 0.111785 0.004449 

OEGSM 0.221146 0.279061 0.221033 0.221347 0.32073 0.742309 0.069915 0.052121 

OVEGSM 0.404981 0.542977 0.416568 0.416052 0.724096 1.061988 0.127863 0.083636 

GSM 0.134539 0.187443 0.133667 0.133629 0.164934 0.53742 0.038282 0.298777 

GSM 0.338013 0.483953 0.348727 0.34795 0.580414 0.929418 0.111891 0.004697 

OEYM 0.098847 0.121154 0.099095 0.099125 0.136016 0.629342 0.034162 0.029345 

OVEYM 0.32839 0.447635 0.337554 0.336832 0.553037 0.895146 0.106892 0.094638 

YM 0.230524 0.311439 0.232214 0.23215 0.335566 0.710881 0.071968 0.167515 

YM 0.330356 0.464363 0.340489 0.339785 0.564761 0.924328 0.109518 0.00527 

OEBYM 0.46901 0.595532 0.470138 0.470461 0.807861 1.15442 0.13303 0.173019 

OVEBYM 0.331817 0.471453 0.34069 0.340164 0.557561 0.907681 0.108079 0.010511 

BYM 0.346017 0.487606 0.355472 0.354939 0.587998 0.935934 0.112139 0.008436 

BYM 0.322472 0.455528 0.331965 0.331294 0.545588 0.908137 0.106701 0.00454 

3-1-3-1-0-0-0-1 0.183537 0.245853 0.186927 0.1869 0.29077 0.738099 0.067112 0.282683 

1-3-1-3-0-0-0-3 0.181933 0.249937 0.180967 0.180835 0.23293 0.596123 0.051569 0.689301 

3-1-3-1-0-0-1-0 0.334556 0.477493 0.345521 0.344876 0.581644 0.936582 0.112569 0.06559 

1-3-1-3-0-0-3-0 0.276654 0.385685 0.283793 0.28292 0.442203 0.80418 0.089647 0.405792 

3-1-3-1-0-1-0-0 0.337895 0.482472 0.348296 0.347562 0.578482 0.927381 0.111413 0.01148 

1-3-1-3-0-3-0-0 0.203877 0.284409 0.201106 0.200805 0.255425 0.583412 0.054277 0.371716 

3-1-3-1-1-0-0-0 0.401192 0.55056 0.41333 0.413358 0.729157 1.064635 0.129992 0.12049 

1-3-1-3-3-0-0-0 0.273959 0.441143 0.286378 0.283489 0.429611 0.718153 0.08849 0.446983 

3-1-3-1-0-0-0-0 0.310725 0.433871 0.319877 0.319346 0.528862 0.908866 0.104495 0.034444 

1-3-1-3-0-0-0-0 0.28709 0.38481 0.29457 0.294307 0.483743 0.862766 0.097639 0.36591 

 

4.2.4  

 

  eki 

 

 Tablo 30 da veri seti 1  modellerinin DPHP 

 ile   

BYM en 

BY  
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BY Genel 

-

 

 

 

Tablo 30: 

 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.010586 0.007472 -0.00012 0.000179 3.044522 0.952381 0 21 

OVM 0.013131 0.00484 -0.00017 7.27E-05 1.683643 0.778888 -1.36331 20.4709 

 0.012618 0.004911 -0.00015 7.61E-05 1.693288 0.772249 -1.33222 20.47661 

 0.011125 0.004548 -0.00015 5.93E-05 1.690771 0.778515 -1.35944 20.50946 

OESM 0.01755 0.008221 -0.00031 0.000252 2.667437 0.90281 -0.65591 20.81654 

OVESM 0.012526 0.005379 -0.00018 9.26E-05 2.514275 0.891047 -0.86862 20.78536 

SM 0.011838 0.005212 -0.00016 8.45E-05 2.490482 0.887801 -0.90205 20.78799 

SM 0.010794 0.004609 -0.00015 6.06E-05 1.95245 0.819676 -1.24972 20.60357 

OEGSM 0.021344 0.009333 -0.00045 0.00035 2.001609 0.827831 -1.16674 20.59498 

OVEGSM 0.013375 0.004861 -0.00018 7.26E-05 1.955273 0.842692 -1.26574 20.62921 

GSM 0.0123 0.005256 -0.00016 8.79E-05 2.155508 0.861044 -1.03816 20.69742 

GSM 0.011163 0.004589 -0.00015 5.95E-05 1.800566 0.807698 -1.325 20.56543 

OEYM 0.012398 0.007486 -0.00015 0.000187 2.994125 0.947602 -0.11502 20.99071 

OVEYM 0.01114 0.006039 -0.00017 0.000121 2.74908 0.917582 -0.41482 20.87944 

YM 0.010387 0.006446 -0.00012 0.000135 2.850648 0.92913 -0.26883 20.92618 

YM 0.01038 0.004564 -0.00014 5.97E-05 1.82064 0.795984 -1.23871 20.56058 

OEBYM 0.028312 0.016084 0.000522 0.001142 7.06E-06 8.87E-07 -1.90476 20 

OVEBYM 0.013063 0.004815 -0.00017 7.19E-05 1.757464 0.79242 -1.31294 20.50985 

BYM 0.012579 0.004762 -0.00015 6.98E-05 1.697433 0.777558 -1.35018 20.48931 

BYM 0.011111 0.004546 -0.00015 5.93E-05 1.70546 0.781784 -1.35211 20.52153 

3-1-3-1-0-0-0-1 0.013133 0.00537 -0.0001 8.69E-05 1.403681 0.724368 -1.55497 20.369 

1-3-1-3-0-0-0-3 0.010541 0.00577 -0.00016 0.000105 1.701138 0.756275 -1.34591 20.48813 

3-1-3-1-0-0-1-0 0.01228 0.005723 -5.71E-05 0.000106 1.62453 0.758065 -1.37114 20.44568 

1-3-1-3-0-0-3-0 0.009158 0.004983 -0.00015 7.32E-05 2.150071 0.837823 -1.0025 20.65395 

3-1-3-1-0-1-0-0 0.013128 0.005325 -9.75E-05 8.56E-05 1.484991 0.751431 -1.52837 20.39419 

1-3-1-3-0-3-0-0 0.010312 0.004679 -0.00015 6.10E-05 1.839364 0.809293 -1.30335 20.5788 

3-1-3-1-1-0-0-0 0.012781 0.005603 -0.0001 9.95E-05 1.646333 0.771661 -1.42882 20.44532 

1-3-1-3-3-0-0-0 0.010183 0.005095 -0.00016 7.39E-05 2.0447 0.823127 -1.17473 20.60626 

3-1-3-1-0-0-0-0 0.01281 0.005452 -7.96E-05 9.02E-05 1.402815 0.729458 -1.56502 20.3655 

1-3-1-3-0-0-0-0 0.010581 0.004681 -0.00015 6.20E-05 1.731591 0.780089 -1.33439 20.52558 

 

  veri seti 1 DPHP metodu ve kayan pencereler 

in  
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BY

OEYM, OVEY Y SM, (3-1-3-1-0-0-1-0), (3-1-3-1-1-0-0-0) ve (3-1-3-

1-0-0-0-

ASR, ASKR, SSR ve MSR ben

yager -3-1-3-0-0-0-3
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Tablo 31:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM -0.14205 -0.18202 -0.13966 -0.13965 -0.17601 0.407083 -0.06196 0 

OVM -0.08363 -0.11613 -0.08292 -0.08289 -0.10402 0.401675 -0.03063 0.091849 

 -0.06035 -0.08232 -0.05997 -0.05997 -0.07743 0.435241 -0.02287 0.154511 

 -0.1064 -0.13648 -0.10539 -0.10538 -0.13116 0.424718 -0.04132 0.015363 

OESM -0.07086 -0.10523 -0.06992 -0.06988 -0.09265 0.402295 -0.02914 0.035753 

OVESM -0.11178 -0.15366 -0.10976 -0.10967 -0.14292 0.406596 -0.04762 0.083807 

SM -0.15226 -0.20167 -0.14875 -0.1486 -0.1892 0.390452 -0.06752 0.061737 

SM -0.10604 -0.13694 -0.10492 -0.1049 -0.13188 0.427578 -0.0422 0.013019 

OEGSM -0.0055 -0.0083 -0.0055 -0.0055 -0.00749 0.448288 -0.00216 0.062346 

OVEGSM -0.10325 -0.14315 -0.10184 -0.10178 -0.12899 0.40031 -0.04071 0.021085 

GSM -0.08539 -0.11403 -0.08443 -0.08441 -0.11037 0.443256 -0.03498 0.131669 

GSM -0.09806 -0.12608 -0.09709 -0.09707 -0.12272 0.436492 -0.03883 0.012807 

OEYM -0.14647 -0.20174 -0.14335 -0.14323 -0.18157 0.368094 -0.06411 0.02982 

OVEYM -0.21495 -0.29207 -0.20712 -0.20682 -0.26062 0.351389 -0.10759 0.124646 

YM -0.20391 -0.27702 -0.1972 -0.19702 -0.24871 0.358647 -0.10049 0.119982 

YM -0.10819 -0.13867 -0.10728 -0.10727 -0.13225 0.418345 -0.04154 0.016343 

OEBYM 0.226956 0.302166 0.232487 0.232433 0.380067 0.797936 0.083126 3.75E-07 

OVEBYM -0.10001 -0.13901 -0.09904 -0.099 -0.12229 0.388971 -0.03696 0.064009 

BYM -0.12795 -0.17573 -0.12587 -0.12581 -0.16077 0.395888 -0.05393 0.089158 

BYM -0.10806 -0.13855 -0.10703 -0.10701 -0.1329 0.423178 -0.04192 0.015291 

3-1-3-1-0-0-0-1 -0.13971 -0.18932 -0.13952 -0.13947 -0.15488 0.349243 -0.04639 0.172907 

1-3-1-3-0-0-0-3 0.001038 0.001254 0.001038 0.001038 0.001256 0.501594 0.000342 0.569471 

3-1-3-1-0-0-1-0 -0.2506 -0.34555 -0.24521 -0.2448 -0.271 0.279026 -0.09879 0.232123 

1-3-1-3-0-0-3-0 -0.1251 -0.15529 -0.12408 -0.1241 -0.15119 0.426903 -0.04905 0.259856 

3-1-3-1-0-1-0-0 -0.13201 -0.19005 -0.13083 -0.13074 -0.15114 0.330233 -0.04653 0.060955 

1-3-1-3-0-3-0-0 -0.11403 -0.14614 -0.11283 -0.11282 -0.14061 0.426237 -0.04569 0.114774 

3-1-3-1-1-0-0-0 -0.19539 -0.27726 -0.19095 -0.19062 -0.22384 0.304813 -0.07836 0.207823 

1-3-1-3-3-0-0-0 -0.11595 -0.15075 -0.11427 -0.11423 -0.14511 0.415347 -0.0482 0.304599 

3-1-3-1-0-0-0-0 -0.21681 -0.27817 -0.21483 -0.21494 -0.23603 0.325884 -0.08308 0.1068 

1-3-1-3-0-0-0-0 -0.10916 -0.13662 -0.1083 -0.10831 -0.1326 0.42501 -0.04208 0.142895 

 

 Tablo 32 de veri seti 2  modellerinin DPHP 

 ile   

BYM en iyi 

ortalamaya sahip iken EAM ile birlikte 

BY

sahiptirler BEBYM,  ve (3-1-3-1-0-0-0-1) modeli 

BY e en 

. Genel olarak Shannon 

  Yager entropi ve Gini-Simpson Entropi 

ise  Entropi 
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Tablo 32: 

 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007674 0.003603 -6.50E-05 7.13E-05 2.484907 0.916667 0 12 

OVM 0.008812 0.001367 -4.17E-05 7.90E-06 0.31694 0.170098 -1.66804 11.11275 

 0.00867 0.001355 -4.13E-05 7.78E-06 0.312516 0.156397 -1.66996 11.10202 

 0.008261 0.001322 -4.05E-05 7.57E-06 0.324204 0.179672 -1.6673 11.11998 

OESM 0.008988 0.003495 -6.65E-05 6.51E-05 2.363211 0.898507 -0.36104 11.99665 

OVESM 0.008523 0.001575 -4.73E-05 1.10E-05 1.381394 0.575826 -1.13411 11.44012 

SM 0.00845 0.001524 -4.51E-05 1.03E-05 1.283109 0.54785 -1.19258 11.41427 

SM 0.008197 0.00135 -4.16E-05 7.96E-06 0.755065 0.347477 -1.5066 11.2435 

OEGSM 0.009631 0.003486 -7.01E-05 6.32E-05 2.113343 0.868781 -0.63102 11.95287 

OVEGSM 0.008476 0.00155 -4.60E-05 1.08E-05 1.166814 0.603574 -1.3099 11.49484 

GSM 0.008417 0.00152 -4.46E-05 1.05E-05 1.123111 0.582636 -1.34865 11.46521 

GSM 0.007877 0.00133 -4.18E-05 7.96E-06 0.68673 0.394082 -1.56401 11.26159 

OEYM 0.008068 0.003527 -6.42E-05 6.78E-05 2.470421 0.914633 -0.06649 12 

OVEYM 0.008667 0.001718 -4.87E-05 1.49E-05 1.324019 0.584011 -1.03067 11.48065 

YM 0.008667 0.001492 -4.37E-05 9.67E-06 1.052072 0.500794 -1.21045 11.37373 

YM 0.008427 0.001343 -4.14E-05 7.85E-06 0.565434 0.291193 -1.50063 11.19962 

OEBYM 0.011428 0.004046 -8.98E-05 5.56E-05 0.299597 0.171505 -1.71738 11.13913 

OVEBYM 0.008824 0.001371 -4.18E-05 8.00E-06 0.391105 0.218171 -1.65235 11.14882 

BYM 0.008667 0.001355 -4.14E-05 7.84E-06 0.395452 0.207329 -1.6347 11.13894 

BYM 0.008205 0.001318 -4.05E-05 7.56E-06 0.350621 0.199129 -1.66667 11.1348 

3-1-3-1-0-0-0-1 0.00865 0.001506 -3.87E-05 1.19E-05 0.329649 0.173045 -1.69313 11.11275 

1-3-1-3-0-0-0-3 0.007947 0.001546 -4.04E-05 1.40E-05 0.575932 0.317052 -1.58877 11.24345 

3-1-3-1-0-0-1-0 0.008688 0.001448 -4.17E-05 9.98E-06 0.513542 0.240992 -1.54446 11.17779 

1-3-1-3-0-0-3-0 0.008208 0.001624 -4.38E-05 1.45E-05 0.925971 0.449878 -1.31806 11.33068 

3-1-3-1-0-1-0-0 0.008774 0.001615 -4.18E-05 1.54E-05 0.661148 0.351421 -1.52547 11.25886 

1-3-1-3-0-3-0-0 0.007585 0.001517 -4.48E-05 1.17E-05 0.881935 0.47928 -1.50307 11.29886 

3-1-3-1-1-0-0-0 0.008589 0.001455 -4.13E-05 1.03E-05 0.609849 0.270325 -1.5245 11.19517 

1-3-1-3-3-0-0-0 0.007642 0.00186 -4.72E-05 2.59E-05 1.066212 0.478225 -1.36985 11.36936 

3-1-3-1-0-0-0-0 0.008624 0.001436 -4.21E-05 9.28E-06 0.194274 0.093996 -1.74805 11.05848 

1-3-1-3-0-0-0-0 0.008229 0.001501 -3.90E-05 1.40E-05 0.500372 0.279825 -1.61705 11.21039 

 

 

in  

GS YM, OESM, OEGSM, OEBYM 

ve (3-1-3-1-0-1-0-
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eklenmesi   

-1-3-1-0-

0-0-

 Bu durum 

 

ndirmektedir. 

 

Tablo 33:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.131011 0.165706 0.131178 0.131246 0.180278 0.642473 0.043514 0 

OVM 0.228196 0.292637 0.232664 0.232652 0.370184 0.813249 0.079842 0.010396 

 0.234972 0.301831 0.23969 0.239688 0.383437 0.825763 0.0821 0.020407 

 0.277332 0.351605 0.283566 0.283505 0.466561 0.89877 0.09409 0.0065 

OESM 0.102059 0.131226 0.101616 0.101647 0.12763 0.565906 0.031829 0.028722 

OVESM 0.263668 0.341392 0.271247 0.271034 0.459809 0.90272 0.094373 0.014077 

SM 0.270717 0.351596 0.27898 0.278707 0.477066 0.918535 0.097172 0.011756 

SM 0.297463 0.379079 0.306109 0.305821 0.52255 0.957184 0.102503 0.005767 

OEGSM 0.083367 0.106415 0.0829 0.082916 0.099878 0.531983 0.025455 0.04429 

OVEGSM 0.293459 0.380038 0.30137 0.301214 0.513492 0.957467 0.100823 0.01701 

GSM 0.300204 0.388056 0.309494 0.309265 0.53949 0.971206 0.105228 0.015298 

GSM 0.344339 0.442958 0.356176 0.355762 0.637462 1.055206 0.117607 0.006023 

OEYM 0.126095 0.158922 0.126032 0.126094 0.169462 0.625233 0.041135 0.020232 

OVEYM 0.225329 0.295084 0.22918 0.229076 0.353075 0.785018 0.075981 0.09875 

YM 0.246652 0.32 0.253803 0.253533 0.426527 0.883099 0.089615 0.011739 

YM 0.283748 0.361539 0.29097 0.290835 0.486028 0.915723 0.097364 0.000265 

OEBYM -0.06702 -0.08415 -0.06767 -0.06767 -0.0679 0.363073 -0.01954 0.136371 

OVEBYM 0.231562 0.296915 0.236429 0.236405 0.380242 0.826139 0.081715 0.014918 

BYM 0.240456 0.309139 0.245712 0.245686 0.397626 0.839298 0.084641 0.024207 

BYM 0.284196 0.360008 0.290851 0.290769 0.482273 0.912901 0.096355 0.006373 

3-1-3-1-0-0-0-1 0.262004 0.350589 0.270199 0.269592 0.442949 0.852178 0.092136 0.227839 

1-3-1-3-0-0-0-3 0.273474 0.349039 0.277619 0.277689 0.437852 0.850532 0.089217 0.178949 

3-1-3-1-0-0-1-0 0.208765 0.262547 0.213043 0.213025 0.342294 0.811246 0.07559 0.087388 

1-3-1-3-0-0-3-0 0.234499 0.318581 0.242294 0.242 0.414239 0.866449 0.0908 0.219648 

3-1-3-1-0-1-0-0 0.095688 0.12126 0.096525 0.096529 0.140852 0.643206 0.035895 0.181055 

1-3-1-3-0-3-0-0 0.308874 0.4395 0.332234 0.330009 0.729433 1.174156 0.156771 0.147611 

3-1-3-1-1-0-0-0 0.306201 0.402041 0.314598 0.314127 0.521335 0.924296 0.102155 0.083438 
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1-3-1-3-3-0-0-0 0.217087 0.283617 0.217359 0.217277 0.305654 0.705758 0.065101 0.128252 

3-1-3-1-0-0-0-0 0.245333 0.311912 0.249693 0.24985 0.402135 0.842143 0.084796 0.098526 

1-3-1-3-0-0-0-0 0.115375 0.144927 0.11626 0.116272 0.166959 0.655411 0.040902 0.161392 

 

 

BYM en iyi 

ortalamaya sahip iken EAM ve OEY

Y BY -3-1-

3-0-0-0-

-1-3-1-0-0-

0-  

BYM ve (1-3-1-3-0-0-0-0) 

fazla entropi -

 

 

Tablo 34: 

 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007624 0.00397 -4.47E-05 8.94E-05 2.833213 0.941176 0 17 

OVM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 

 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

 0.009167 0.001306 -3.67E-05 7.25E-06 0.512248 0.330318 -1.76471 16.13333 

OESM 0.009519 0.003538 -4.29E-05 6.84E-05 2.641583 0.917424 -0.47369 16.95012 

OVESM 0.009299 0.001515 -3.91E-05 1.05E-05 1.452419 0.633078 -1.3014 16.40376 

SM 0.00938 0.00151 -3.50E-05 1.08E-05 1.401373 0.63621 -1.36335 16.36128 

SM 0.008973 0.001314 -3.67E-05 7.51E-06 0.798262 0.427105 -1.62493 16.21327 

OEGSM 0.010708 0.003287 -4.27E-05 5.65E-05 2.183405 0.869338 -0.89113 16.80544 

OVEGSM 0.009474 0.0015 -3.56E-05 1.04E-05 1.26488 0.651472 -1.43316 16.38249 

GSM 0.009506 0.001486 -3.13E-05 1.06E-05 1.179635 0.630678 -1.48598 16.32303 

GSM 0.008928 0.001313 -3.50E-05 7.66E-06 0.792323 0.467409 -1.64892 16.21446 

OEYM 0.007932 0.003901 -4.38E-05 8.59E-05 2.821146 0.939959 -0.04864 17 

OVEYM 0.009086 0.001501 -4.46E-05 9.76E-06 1.293145 0.550051 -1.1947 16.38967 

YM 0.009129 0.001474 -4.28E-05 9.50E-06 1.233242 0.540876 -1.24586 16.38082 

YM 0.00883 0.001302 -3.77E-05 7.32E-06 0.690361 0.375613 -1.63198 16.20855 

OEBYM 0.013244 0.003888 -6.07E-05 4.30E-05 0.06325 0.035098 -1.8617 16.0233 

OVEBYM 0.0093 0.001314 -3.46E-05 7.47E-06 0.578538 0.389976 -1.76471 16.13333 



130 

 

BYM 0.009462 0.001338 -3.13E-05 8.09E-06 0.63964 0.447523 -1.76471 16.13333 

BYM 0.009167 0.001306 -3.67E-05 7.25E-06 0.512248 0.330318 -1.76471 16.13333 

3-1-3-1-0-0-0-1 0.010473 0.002061 -1.33E-05 2.47E-05 0.816733 0.454508 -1.63545 16.22198 

1-3-1-3-0-0-0-3 0.008817 0.001882 -4.33E-05 2.11E-05 1.061058 0.502774 -1.47717 16.34143 

3-1-3-1-0-0-1-0 0.009836 0.001473 -1.86E-05 1.18E-05 0.695549 0.498872 -1.76229 16.1347 

1-3-1-3-0-0-3-0 0.008865 0.001408 -4.20E-05 8.49E-06 0.978087 0.426826 -1.38203 16.2853 

3-1-3-1-0-1-0-0 0.009825 0.001465 -1.91E-05 1.16E-05 0.692016 0.49887 -1.76471 16.13333 

1-3-1-3-0-3-0-0 0.008372 0.001448 -3.75E-05 1.12E-05 1.025792 0.551484 -1.55718 16.30615 

3-1-3-1-1-0-0-0 0.009582 0.001806 -2.29E-05 2.25E-05 0.946905 0.555835 -1.60028 16.24409 

1-3-1-3-3-0-0-0 0.008602 0.001468 -4.16E-05 1.02E-05 1.169536 0.508401 -1.43195 16.34932 

3-1-3-1-0-0-0-0 0.009563 0.001688 -2.03E-05 1.83E-05 0.877134 0.536377 -1.61446 16.2087 

1-3-1-3-0-0-0-0 0.009027 0.001306 -3.76E-05 7.25E-06 0.512569 0.307321 -1.74411 16.14461 

 

 e veri seti 3 DPHP ile 

modellerinin  

GSM, (3-1-3-1-1-0-0-0),  (3-1-3-1-0-1-0-0) ve (3-1-3-1-1-0-1-0) modelleri en 

YM, OESM, OEGSM, OEBYM ve (3-1-3-1-0-0-0-1) 

re (3-1-3-1-0-0-0-1) modeller 

r.   

 

Tablo 35:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.11841 0.146723 0.118836 0.118885 0.166549 0.651157 0.04084 0 

OVM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

 0.272969 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

OESM 0.076044 0.098461 0.075963 0.075976 0.096757 0.544965 0.024801 0.032522 

OVESM 0.275108 0.363265 0.283695 0.283638 0.498196 0.961436 0.101084 0.013836 

SM 0.282224 0.374832 0.291694 0.291582 0.517705 0.976822 0.104478 0.012357 

SM 0.295742 0.391845 0.306035 0.305652 0.531299 0.952763 0.106403 0.004412 

OEGSM 0.069459 0.089566 0.069241 0.069251 0.08448 0.525371 0.021794 0.053991 

OVEGSM 0.30991 0.406434 0.320368 0.320438 0.583981 1.052038 0.112337 0.015784 

GSM 0.313226 0.414657 0.325098 0.325011 0.601113 1.06188 0.115909 0.013546 
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GSM 0.317312 0.42339 0.329964 0.329401 0.588589 0.99991 0.115156 0.005426 

OEYM 0.105164 0.13042 0.105393 0.105429 0.144432 0.627424 0.035962 0.016734 

OVEYM 0.254874 0.328125 0.261732 0.261685 0.444314 0.90746 0.092358 0.015354 

YM 0.240177 0.312063 0.245883 0.245845 0.405507 0.876247 0.086038 0.023268 

YM 0.289237 0.377899 0.298102 0.297831 0.507542 0.931141 0.101931 0.003535 

OEBYM -0.02349 -0.02997 -0.02355 -0.02355 -0.02518 0.406252 -0.0069 0.026797 

OVEBYM 0.262132 0.350659 0.270735 0.270455 0.460591 0.881523 0.097252 0.009885 

BYM 0.272969 0.371117 0.283465 0.28308 0.499166 0.924422 0.104868 0.012884 

BYM 0.263869 0.350996 0.271738 0.271505 0.454852 0.870473 0.095216 0.002134 

3-1-3-1-0-0-0-1 0.046307 0.056109 0.046171 0.046174 0.054785 0.516628 0.014549 0.52838 

1-3-1-3-0-0-0-3 0.152686 0.191637 0.153839 0.153879 0.223474 0.676524 0.052003 0.373428 

3-1-3-1-0-0-1-0 0.325941 0.457882 0.343407 0.342604 0.667202 1.099565 0.131552 0.015181 

1-3-1-3-0-0-3-0 0.269028 0.34681 0.276345 0.276165 0.463668 0.918445 0.094689 0.073353 

3-1-3-1-0-1-0-0 0.318595 0.446787 0.335139 0.334407 0.644785 1.079097 0.128447 0.00764 

1-3-1-3-0-3-0-0 0.151667 0.210188 0.150762 0.150608 0.188728 0.550093 0.041398 0.106394 

3-1-3-1-1-0-0-0 0.488467 0.712719 0.536658 0.533247 1.439611 1.871613 0.213085 0.251969 

1-3-1-3-3-0-0-0 0.313371 0.403333 0.324111 0.324374 0.602577 1.048064 0.115085 0.161511 

3-1-3-1-0-0-0-0 0.337883 0.471482 0.362413 0.361297 0.869812 1.344265 0.165443 0.168502 

1-3-1-3-0-0-0-0 0.270886 0.354398 0.278484 0.278297 0.465154 0.883802 0.095824 0.034055 

 

 Tablo 36 da veri seti 4  modellerinin DPHP 

 ile   

 BYM en iyi 

ortalamaya 

Y

BY  

Yager Entropi ve Gini-

 

 

Tablo 36: 

 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.008173 0.003911 -3.37E-05 9.39E-05 3.401197 0.966667 0 30 

OVM 0.01214 0.001404 -2.11E-05 1.04E-05 1.229863 0.624269 -1.64332 29.224 

 0.012612 0.001385 -1.76E-05 9.98E-06 1.099306 0.614595 -1.72241 29.18015 

 0.011473 0.001226 -2.21E-05 5.68E-06 1.066723 0.574042 -1.73333 29.21327 

OESM 0.012352 0.003219 -3.55E-06 5.78E-05 3.061647 0.928133 -0.55011 29.84235 

OVESM 0.012005 0.001382 -2.04E-05 7.98E-06 1.803472 0.762961 -1.47219 29.37274 
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SM 0.012076 0.001482 -1.79E-05 1.12E-05 1.833749 0.770009 -1.44237 29.38798 

SM 0.011466 0.001237 -2.11E-05 5.81E-06 1.273798 0.638042 -1.65782 29.26036 

OEGSM 0.015272 0.00306 1.88E-05 5.08E-05 2.218894 0.848188 -1.22484 29.55724 

OVEGSM 0.012238 0.001428 -1.72E-05 9.21E-06 1.624749 0.76189 -1.56694 29.32737 

GSM 0.012156 0.001702 -1.68E-05 1.87E-05 1.781812 0.783094 -1.42068 29.39123 

GSM 0.01171 0.00125 -1.90E-05 5.89E-06 1.287467 0.6598 -1.67195 29.25019 

OEYM 0.009095 0.003731 -2.59E-05 8.55E-05 3.371496 0.964618 -0.07513 29.99164 

OVEYM 0.011407 0.001398 -2.54E-05 8.50E-06 1.713543 0.714582 -1.3735 29.37312 

YM 0.011927 0.001403 -2.22E-05 8.77E-06 1.658383 0.725604 -1.42334 29.34879 

YM 0.01142 0.001223 -2.31E-05 5.76E-06 1.162798 0.590756 -1.66139 29.2386 

OEBYM 0.020686 0.005498 0.000548 0.000267 0.294022 0.083938 -1.77266 29.08674 

OVEBYM 0.012451 0.001249 -1.96E-05 6.07E-06 1.014345 0.587952 -1.77423 29.15666 

BYM 0.012812 0.001271 -1.68E-05 6.24E-06 0.997452 0.598736 -1.79869 29.14356 

BYM 0.011468 0.001226 -2.21E-05 5.67E-06 1.067793 0.574417 -1.73333 29.21404 

3-1-3-1-0-0-0-1 0.013766 0.001581 -1.65E-06 1.17E-05 1.176962 0.657262 -1.73771 29.18398 

1-3-1-3-0-0-0-3 0.009066 0.002899 -5.14E-05 4.83E-05 2.549995 0.859897 -0.97968 29.69165 

3-1-3-1-0-0-1-0 0.01417 0.001441 -2.60E-06 8.19E-06 1.199829 0.674261 -1.72602 29.18385 

1-3-1-3-0-0-3-0 0.009904 0.001624 -3.29E-05 1.84E-05 1.39733 0.610755 -1.49588 29.33608 

3-1-3-1-0-1-0-0 0.01421 0.001429 -2.97E-06 8.04E-06 1.153151 0.665771 -1.76282 29.16433 

1-3-1-3-0-3-0-0 0.011185 0.001542 -2.56E-05 1.58E-05 1.411469 0.693465 -1.64386 29.29289 

3-1-3-1-1-0-0-0 0.014219 0.001435 -2.41E-06 8.13E-06 1.193395 0.674377 -1.74471 29.17519 

1-3-1-3-3-0-0-0 0.010161 0.001486 -3.02E-05 1.04E-05 1.485132 0.676148 -1.55908 29.32741 

3-1-3-1-0-0-0-0 0.013999 0.001449 -4.47E-06 8.46E-06 1.079714 0.650571 -1.79602 29.14499 

1-3-1-3-0-0-0-0 0.010895 0.001293 -2.54E-05 6.94E-06 1.115154 0.566148 -1.6999 29.23526 

 

  

in  

BYM ve 

(3-1-3-1-0-0-0-0) OEYM ve (1-3-1-3-0-0-3-

t

ortalama-varyans modellerine be

(1-3-1-

3-0-0-0-3
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Tablo 37:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.119725 0.148354 0.120157 0.120204 0.168265 0.65124 0.041117 0 

OVM 0.364544 0.506593 0.377362 0.376484 0.656381 1.021849 0.120843 0.144137 

 0.374727 0.538365 0.384281 0.383509 0.633692 0.971089 0.117346 0.088085 

 0.322002 0.454658 0.331453 0.330793 0.544717 0.907821 0.106577 0.004657 

OESM 0.185864 0.228925 0.186789 0.187027 0.278147 0.739082 0.063173 0.032876 

OVESM 0.361642 0.490483 0.371476 0.371128 0.629368 0.973996 0.1169 0.035653 

SM 0.408545 0.529463 0.418375 0.418684 0.738165 1.082711 0.128789 0.082462 

SM 0.336477 0.47697 0.347295 0.34651 0.579391 0.932569 0.111785 0.00514 

OEGSM 0.221176 0.279094 0.221063 0.221377 0.320783 0.742363 0.069925 0.069213 

OVEGSM 0.401114 0.540474 0.413095 0.413003 0.729091 1.068068 0.129269 0.088733 

GSM 0.128236 0.179456 0.127491 0.127455 0.156824 0.529612 0.036578 0.255281 

GSM 0.338013 0.483953 0.348727 0.34795 0.580414 0.929418 0.111891 0.005642 

OEYM 0.098269 0.120552 0.098519 0.098549 0.135249 0.62858 0.033993 0.0243 

OVEYM 0.305185 0.415126 0.312117 0.311607 0.497801 0.845613 0.098327 0.101031 

YM 0.285477 0.382359 0.29159 0.291496 0.469188 0.857315 0.095126 0.097579 

YM 0.330394 0.464428 0.340529 0.339825 0.564833 0.9244 0.109528 0.005841 

OEBYM 0.469923 0.596095 0.470949 0.471293 0.809754 1.156314 0.133211 0.173537 

OVEBYM 0.331817 0.471453 0.34069 0.340164 0.557561 0.907681 0.108079 0.010579 

BYM 0.346017 0.487606 0.355472 0.354939 0.587998 0.935934 0.112139 0.008179 

BYM 0.322472 0.455528 0.331965 0.331294 0.545588 0.908137 0.106701 0.004309 

3-1-3-1-0-0-0-1 0.330212 0.44542 0.340741 0.340771 0.596073 0.970092 0.114897 0.224258 

1-3-1-3-0-0-0-3 0.182308 0.233369 0.184439 0.184562 0.281871 0.760468 0.064485 0.493608 

3-1-3-1-0-0-1-0 0.398147 0.520631 0.407403 0.407405 0.70368 1.046854 0.124781 0.051083 

1-3-1-3-0-0-3-0 0.065312 0.092184 0.064584 0.064558 0.068485 0.408812 0.015686 0.265369 

3-1-3-1-0-1-0-0 0.373953 0.497414 0.383785 0.383626 0.658266 1.011813 0.120175 0.036742 

1-3-1-3-0-3-0-0 0.284617 0.391696 0.293574 0.2934 0.498822 0.895128 0.102408 0.193918 

3-1-3-1-1-0-0-0 0.397965 0.533568 0.40815 0.407743 0.696981 1.021458 0.124673 0.024041 

1-3-1-3-3-0-0-0 0.267341 0.36149 0.274393 0.274163 0.449607 0.871696 0.093065 0.26521 

3-1-3-1-0-0-0-0 0.421143 0.573705 0.431171 0.430459 0.73002 1.031428 0.12842 0.080905 

1-3-1-3-0-0-0-0 0.309277 0.4332 0.318238 0.317653 0.522032 0.903366 0.103378 0.095086 

 

4.2.5  

 

 B da 

eki 

 - SP(5) 

 kull  
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Tablo 38:  

 O
-
 V

-
 

-
 B

- 
 ES

-
 EGS

-
 EY

-
 EBY

-
 

Veri Seti 1   0.005726 0.016084 -0.00015 0.001231 3.23E-06 3.38E-07 -1.90476 20 

Veri Seti 2 0.007376 0.004567 -0.0001 0.000186 5.34E-06 7.16E-07 -1.83333 11 

Veri Seti 3   0.007517 0.005475 -6.3E-05 0.000296 2.04E-05 2.5E-06 -1.88235 16 

Veri Seti 4 0.008173 0.008488 -3.5E-05 0.000723 6.67E-06 6.96E-07 -1.93333 29 

 

  BHP metodu 

 en iyi ortalamaya 

sahip iken varyans  

 sahip iken muhafazakar 

-3-1-3-0-0-3- ler 

 sahiptir.  (3-1-3-1-

0-0-0-0) ve O

en  onu Shannon Entropi, 

 Gini-Simpson Entropi  

 

 

Tablo 39: B  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.010586 0.007472 -0.00012 0.000179 3.044522 0.952381 0 21 

OVM 0.019737 0.006917 -0.00026 0.000165 1.497399 0.74305 -1.49786 20.40097 

 0.023681 0.011958 0.000407 0.000791 0.650766 0.334442 -1.73285 20.15984 

 0.014698 0.005222 -0.00015 8.35E-05 1.357447 0.717863 -1.58455 20.3479 

OESM 0.018199 0.008452 -0.00033 0.000271 2.558165 0.879949 -0.72331 20.76097 

OVESM 0.015863 0.006635 -0.00025 0.000154 2.674213 0.908452 -0.7062 20.85925 

SM 0.013609 0.006506 -0.00015 0.00014 2.798114 0.927444 -0.56416 20.93788 

SM 0.012248 0.006683 -0.0001 0.000147 2.808469 0.927663 -0.53477 20.92524 

OEGSM 0.022524 0.009744 -0.00049 0.000385 1.757645 0.783658 -1.32888 20.49172 

OVEGSM 0.017675 0.006352 -0.00028 0.000142 2.119848 0.86142 -1.1344 20.70274 

GSM 0.014167 0.005968 -0.00014 0.000118 2.342048 0.888454 -0.94956 20.78951 

GSM 0.0131 0.005607 -0.00013 0.000101 2.2872 0.882149 -0.98401 20.7524 

OEYM 0.014198 0.007464 -0.0002 0.000194 2.874734 0.931789 -0.24588 20.91686 

OVEYM 0.013678 0.00733 -0.00019 0.000186 2.923233 0.937673 -0.21361 20.93464 

YM 0.011713 0.007437 -0.00011 0.00018 3.003087 0.948725 -0.09798 20.99424 

YM 0.011318 0.007255 -0.0001 0.000169 3.007 0.949021 -0.11168 20.99569 

OEBYM 0.016682 0.008617 -0.00027 0.000265 2.384432 0.907031 -0.95238 21 

OVEBYM 0.015033 0.006512 -0.00025 0.000142 2.435988 0.910297 -0.91355 21 
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BYM 0.013906 0.006373 -0.00014 0.000129 2.432627 0.910112 -0.91676 21 

BYM 0.013358 0.006095 -0.00014 0.000116 2.420895 0.909819 -0.92044 21 

3-1-3-1-0-0-0-1 0.014591 0.00886 9.90E-05 0.00031 2.145608 0.842907 -1.07919 20.82686 

1-3-1-3-0-0-0-3 0.011199 0.005709 -0.00013 0.0001 2.493331 0.913008 -0.86844 21 

3-1-3-1-0-0-1-0 0.014261 0.009638 0.000235 0.000395 2.038965 0.758984 -0.95109 20.59503 

1-3-1-3-0-0-3-0 0.010225 0.006921 -0.00012 0.000153 2.990066 0.94703 -0.12305 20.98724 

3-1-3-1-0-1-0-0 0.016059 0.010142 0.000269 0.000431 1.363307 0.69194 -1.53248 20.35201 

1-3-1-3-0-3-0-0 0.011819 0.004953 -0.00015 7.27E-05 2.212054 0.875028 -1.08521 20.74349 

3-1-3-1-1-0-0-0 0.016165 0.010437 0.000312 0.000478 1.589356 0.68491 -1.35932 20.43054 

1-3-1-3-3-0-0-0 0.01099 0.005653 -0.00015 9.77E-05 2.771719 0.922166 -0.64613 20.91056 

3-1-3-1-0-0-0-0 0.016965 0.01158 0.000424 0.000595 0.809014 0.480806 -1.72021 20.17596 

1-3-1-3-0-0-0-0 0.012216 0.004619 -0.00015 6.33E-05 1.573292 0.753029 -1.43222 20.43326 

 

 a veri seti 1 BHP ile 

modellerinin . S

 

 

 

, O EGSM 

 

 

Tablo 40  

  SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM -0.14205 -0.18202 -0.13966 -0.13965 -0.17601 0.407083 -0.06196 

OVM 0.104729 0.146862 0.105578 0.105525 0.14492 0.552467 0.034332 0.016131 

 0.038447 0.054 0.038514 0.038513 0.049225 0.478781 0.012905 4.78E-06 

 -0.11719 -0.16045 -0.11608 -0.11606 -0.14206 0.39749 -0.04457 8.87E-07 

OESM -0.01582 -0.02369 -0.01579 -0.01579 -0.0201 0.415042 -0.0055 0.026872 

OVESM -0.08492 -0.12558 -0.08348 -0.08342 -0.11164 0.390152 -0.03711 0.026213 

SM -0.1737 -0.23439 -0.16817 -0.16793 -0.21823 0.373634 -0.08607 0.04183 

SM -0.15898 -0.22345 -0.15456 -0.15438 -0.20039 0.368591 -0.07643 0.065503 

OEGSM 0.024205 0.036174 0.024294 0.024292 0.032587 0.465783 0.008704 0.041569 

OVEGSM -0.03768 -0.05798 -0.03738 -0.03737 -0.05135 0.419423 -0.01611 0.035697 

GSM -0.22139 -0.28275 -0.21618 -0.21591 -0.24808 0.313647 -0.0914 0.143793 

GSM -0.17145 -0.21758 -0.16719 -0.16702 -0.20796 0.383366 -0.07647 0.084552 

OEYM -0.12849 -0.18348 -0.1259 -0.12576 -0.16022 0.37321 -0.05391 0.022262 

OVEYM -0.10494 -0.14917 -0.10319 -0.10312 -0.13471 0.399756 -0.04485 0.02784 

YM -0.17067 -0.23181 -0.16614 -0.16603 -0.21207 0.380311 -0.08069 0.091006 

YM -0.1882 -0.25076 -0.18323 -0.18312 -0.22737 0.364108 -0.08663 0.060383 

OEBYM -0.14673 -0.20733 -0.14344 -0.14326 -0.17902 0.345816 -0.06247 0.069698 
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OVEBYM -0.17017 -0.23433 -0.16391 -0.16354 -0.21729 0.35719 -0.08913 0.031862 

BYM -0.18339 -0.24746 -0.17697 -0.17667 -0.22988 0.36387 -0.09345 0.139663 

BYM -0.17035 -0.23 -0.16444 -0.16416 -0.21875 0.384828 -0.08903 0.026113 

3-1-3-1-0-0-0-1 -0.20723 -0.25223 -0.20453 -0.20465 -0.23077 0.347265 -0.08324 3.04E-05 

1-3-1-3-0-0-0-3 -0.17073 -0.21486 -0.16604 -0.16593 -0.21498 0.412343 -0.08251 0.019954 

3-1-3-1-0-0-1-0 -0.17965 -0.21637 -0.17552 -0.17547 -0.21596 0.393299 -0.08079 0.030439 

1-3-1-3-0-0-3-0 -0.14568 -0.18594 -0.14339 -0.14338 -0.17761 0.403086 -0.06202 0.038757 

3-1-3-1-0-1-0-0 -0.06706 -0.0813 -0.06701 -0.06702 -0.07879 0.440359 -0.02382 1.75E-05 

1-3-1-3-0-3-0-0 -0.14986 -0.19554 -0.14637 -0.14624 -0.18763 0.395606 -0.06717 0.017571 

3-1-3-1-1-0-0-0 -0.12131 -0.15383 -0.1201 -0.12011 -0.14654 0.410913 -0.04843 0.057066 

1-3-1-3-3-0-0-0 -0.14499 -0.1891 -0.1419 -0.14183 -0.18272 0.414113 -0.06579 0.0102 

3-1-3-1-0-0-0-0 0.009256 0.011709 0.009264 0.009264 0.012273 0.530783 0.00343 0.048753 

1-3-1-3-0-0-0-0 -0.11185 -0.15239 -0.11054 -0.1105 -0.13909 0.401964 -0.04392 0.02295 

 

 Tablo 41 de veri seti 2  modellerinin BHP metodu 

ve kayan  ile   

GSM en iyi ortalamaya 

sahip iken OEBYM, OEYM, OESM ve 

(1-3-

1-3-0-0-0-

(3-1-3-1-0-0-0-0) e

(1-3-1-3-0-0-0-0

sahiptir. Genel olarak en fazla entropi 

 

Yager Entropi ve Gini-Simpson Entropi 

 

 

 

Tablo 41: BHP Metodu ile Veri Seti 2  

 
 

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007674 0.003603 -6.50E-05 7.13E-05 2.484907 0.916667 0 12 

OVM 0.009869 0.001818 -5.13E-05 1.28E-05 0.694834 0.458337 -1.6248 11.23116 

 0.009586 0.001875 -3.02E-05 2.56E-05 0.589331 0.383039 -1.64461 11.2035 

 0.00948 0.001579 -4.69E-05 1.01E-05 0.600396 0.380831 -1.62942 11.21237 

OESM 0.009996 0.0035 -8.01E-05 5.74E-05 1.970846 0.813964 -0.7836 11.77603 

OVESM 0.009574 0.002238 -6.06E-05 2.28E-05 1.749607 0.757212 -1.02104 11.65267 

SM 0.009444 0.002139 -5.26E-05 2.23E-05 1.698103 0.74374 -1.07541 11.64859 

SM 0.009371 0.001909 -5.26E-05 1.65E-05 1.533809 0.682176 -1.16187 11.56809 
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OEGSM 0.010315 0.003501 -8.08E-05 5.73E-05 1.62866 0.77215 -1.07535 11.70979 

OVEGSM 0.009895 0.002191 -5.82E-05 2.12E-05 1.385206 0.710512 -1.27557 11.53643 

GSM 0.009778 0.002096 -4.92E-05 2.08E-05 1.25837 0.689408 -1.37679 11.50265 

GSM 0.009736 0.001932 -5.02E-05 1.65E-05 1.140645 0.648803 -1.42567 11.44895 

OEYM 0.009463 0.003571 -7.50E-05 6.29E-05 2.162464 0.855196 -0.4281 11.84804 

OVEYM 0.009005 0.002361 -6.10E-05 2.78E-05 1.979368 0.797048 -0.61444 11.73711 

YM 0.008992 0.002236 -5.63E-05 2.53E-05 1.889935 0.769358 -0.69183 11.69006 

YM 0.009011 0.001933 -5.38E-05 1.75E-05 1.64057 0.685327 -0.87781 11.57331 

OEBYM 0.009738 0.003509 -6.33E-05 6.73E-05 1.791772 0.833334 -1 12 

OVEBYM 0.009698 0.002775 -6.33E-05 3.95E-05 1.721718 0.804553 -1.02534 11.90256 

BYM 0.009609 0.002739 -5.36E-05 3.94E-05 1.697704 0.804973 -1.05668 11.89826 

BYM 0.009503 0.002033 -5.10E-05 1.97E-05 1.375849 0.6969 -1.23614 11.64775 

3-1-3-1-0-0-0-1 0.010115 0.002665 -2.83E-05 4.56E-05 0.987973 0.547979 -1.45151 11.45451 

1-3-1-3-0-0-0-3 0.008611 0.002058 -5.33E-05 1.92E-05 1.566825 0.772424 -1.14891 11.78737 

3-1-3-1-0-0-1-0 0.009743 0.003262 4.22E-05 9.66E-05 0.532194 0.26292 -1.56899 11.17871 

1-3-1-3-0-0-3-0 0.008537 0.00198 -5.19E-05 1.85E-05 1.84546 0.75537 -0.73333 11.66 

3-1-3-1-0-1-0-0 0.009991 0.002696 -1.22E-05 5.51E-05 0.886264 0.545037 -1.55029 11.32231 

1-3-1-3-0-3-0-0 0.008839 0.001797 -4.91E-05 1.45E-05 1.471465 0.701533 -1.15135 11.60765 

3-1-3-1-1-0-0-0 0.009879 0.002979 1.58E-05 7.66E-05 0.767254 0.414146 -1.56278 11.27114 

1-3-1-3-3-0-0-0 0.008667 0.001849 -5.20E-05 1.57E-05 1.738286 0.707933 -0.90965 11.59079 

3-1-3-1-0-0-0-0 0.009791 0.003433 5.65E-05 1.09E-04 0.114216 0.075908 -1.79739 11.03896 

1-3-1-3-0-0-0-0 0.008878 0.001378 -4.20E-05 8.03E-06 0.377354 0.198564 -1.64891 11.13355 

 

 Tablo 42

in  

(1-3-1-3-

0-0-0-3) ve (1-3-1-3-0-0-3-0) modeli en iyi 

 Genel olarak 

(3-1-3-1-0-1-0-0) 

m
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Tablo 42:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.131011 0.165706 0.131178 0.131246 0.180278 0.642473 0.043514 0 

OVM 0.080832 0.097145 0.080644 0.080658 0.100692 0.581064 0.02567 0.10582 

 0.140632 0.171892 0.141127 0.141207 0.199129 0.694565 0.047598 0.233242 

 0.124196 0.157217 0.125301 0.125312 0.18091 0.674332 0.04423 0.082012 

OESM 0.030584 0.038897 0.030479 0.03048 0.033807 0.456275 0.009045 0.072464 

OVESM 0.125928 0.154832 0.125505 0.12556 0.162852 0.622128 0.03963 0.058435 

SM 0.148276 0.184308 0.148358 0.14844 0.203071 0.670546 0.048059 0.069675 

SM 0.168456 0.211788 0.169374 0.169448 0.242444 0.71864 0.055794 0.051482 

OEGSM 0.007571 0.009424 0.007564 0.007564 0.008196 0.440449 0.002254 0.084007 

OVEGSM 0.102288 0.123659 0.101786 0.101819 0.127082 0.588934 0.031827 0.056142 

GSM 0.124921 0.152975 0.124412 0.124462 0.16 0.62412 0.038913 0.057401 

GSM 0.14333 0.175053 0.143037 0.143099 0.189856 0.6631 0.045012 0.040155 

OEYM 0.076937 0.09836 0.07643 0.07644 0.09004 0.51091 0.022968 0.049513 

OVEYM 0.169586 0.214072 0.170198 0.170301 0.241562 0.700176 0.055686 0.089914 

YM 0.186296 0.228993 0.188363 0.188503 0.28977 0.778393 0.065376 0.092009 

YM 0.194538 0.244541 0.197837 0.197873 0.312837 0.794748 0.069921 0.07258 

OEBYM 0.063182 0.079595 0.062928 0.062935 0.075016 0.515561 0.0194 0.037879 

OVEBYM 0.11558 0.14364 0.115168 0.115221 0.148682 0.608742 0.03677 0.084735 

BYM 0.06989 0.087848 0.069803 0.069814 0.088034 0.55241 0.022862 0.100402 

BYM 0.173472 0.214885 0.17435 0.174456 0.251383 0.72353 0.057567 0.069636 

3-1-3-1-0-0-0-1 0.016388 0.020658 0.016358 0.016358 0.017945 0.446576 0.004949 0.282263 

1-3-1-3-0-0-0-3 0.251628 0.310745 0.250668 0.251087 0.364307 0.799417 0.077079 0.042328 

3-1-3-1-0-0-1-0 0.008401 0.010328 0.008396 0.008396 0.009548 0.46788 0.002614 0.221853 

1-3-1-3-0-0-3-0 0.260751 0.324763 0.265091 0.265344 0.432139 0.882938 0.088671 0.046969 

3-1-3-1-0-1-0-0 0.026716 0.032118 0.026651 0.026652 0.030241 0.488016 0.008227 0.361038 

1-3-1-3-0-3-0-0 0.239916 0.306389 0.242146 0.242286 0.369412 0.836209 0.077702 0.038686 

3-1-3-1-1-0-0-0 -0.03009 -0.03652 -0.0302 -0.0302 -0.03204 0.41975 -0.00922 0.261873 

1-3-1-3-3-0-0-0 0.245037 0.30593 0.24944 0.249551 0.404104 0.870255 0.084339 0.029854 

3-1-3-1-0-0-0-0 0.005918 0.007187 0.005915 0.005915 0.006632 0.465035 0.001802 0.236225 

1-3-1-3-0-0-0-0 0.217762 0.277425 0.222112 0.222097 0.354634 0.811686 0.07746 0.026604 

 

 Tablo 43 te veri seti 3  modellerinin BHP metodu 

ve kayan pencereler 

M en iyi ortalamaya sahip 

GS  sahip 

(1-3-1-3-0-0-0- ler 

 

entropi ve  Shannon Entropi ve Gini-

Simpson Entropi takip etmektedir. 
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Tablo 43:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.007624 0.00397 -4.47E-05 8.94E-05 2.833213 0.941176 0 17 

OVM 0.012068 0.002486 -3.31E-05 2.42E-05 0.807359 0.476668 -1.6704 16.22814 

 0.010897 0.002379 7.15E-05 5.44E-05 1.96E-05 2.72E-06 -1.88235 16 

 0.011406 0.002376 3.59E-05 4.26E-05 0.378904 0.249417 -1.79462 16.08848 

OESM 0.011112 0.003301 -5.22E-05 5.03E-05 2.09299 0.813261 -0.95772 16.66112 

OVESM 0.010839 0.002369 -4.37E-05 2.60E-05 1.919778 0.805723 -1.17898 16.59365 

SM 0.010742 0.002463 -1.34E-05 3.69E-05 1.863296 0.776851 -1.14285 16.59299 

SM 0.010716 0.002159 -3.08E-05 2.36E-05 1.771746 0.774229 -1.24288 16.51606 

OEGSM 0.011739 0.003147 -4.74E-05 4.56E-05 1.570161 0.754597 -1.34329 16.50907 

OVEGSM 0.011219 0.002191 -4.37E-05 2.09E-05 1.449337 0.751215 -1.46488 16.44223 

GSM 0.011113 0.002254 -2.61E-05 2.69E-05 1.510152 0.751251 -1.38682 16.48842 

GSM 0.011051 0.00204 -3.48E-05 1.91E-05 1.394157 0.729569 -1.46836 16.41113 

OEYM 0.01035 0.003519 -5.51E-05 5.76E-05 2.310316 0.845731 -0.56521 16.74651 

OVEYM 0.010405 0.002736 -4.61E-05 3.58E-05 2.130938 0.813235 -0.78504 16.6803 

YM 0.010097 0.002718 1.59E-05 5.47E-05 1.905071 0.723777 -0.87684 16.56979 

YM 0.010232 0.002498 -4.63E-06 4.13E-05 1.933557 0.757915 -0.94392 16.5946 

OEBYM 0.010116 0.003449 -3.39E-05 6.75E-05 2.180901 0.885814 -0.94118 17 

OVEBYM 0.010201 0.002717 -3.57E-05 4.02E-05 2.042558 0.863948 -1.06406 16.90116 

BYM 0.010298 0.002773 -9.64E-06 4.88E-05 1.965736 0.847997 -1.11351 16.86127 

BYM 0.010374 0.002555 -2.33E-05 3.84E-05 1.892804 0.828481 -1.15329 16.81061 

3-1-3-1-0-0-0-1 0.011788 0.002725 3.01E-05 4.96E-05 0.521627 0.280216 -1.70548 16.19229 

1-3-1-3-0-0-0-3 0.009455 0.002324 -4.53E-05 2.60E-05 2.043849 0.862079 -1.05745 16.88186 

3-1-3-1-0-0-1-0 0.011436 0.002863 5.37E-05 6.87E-05 0.58386 0.236551 -1.62378 16.14942 

1-3-1-3-0-0-3-0 0.008867 0.002119 -4.60E-05 2.26E-05 2.153476 0.803993 -0.69238 16.67652 

3-1-3-1-0-1-0-0 0.011951 0.002815 1.53E-05 4.99E-05 0.710988 0.470507 -1.72591 16.16011 

1-3-1-3-0-3-0-0 0.010083 0.001834 -3.99E-05 1.54E-05 1.635021 0.765988 -1.29386 16.52792 

3-1-3-1-1-0-0-0 0.011971 0.002996 3.80E-05 6.59E-05 0.567108 0.294535 -1.70538 16.15051 

1-3-1-3-3-0-0-0 0.009471 0.001987 -4.18E-05 1.94E-05 2.068877 0.805006 -0.97895 16.6454 

3-1-3-1-0-0-0-0 0.011626 0.003317 9.11E-05 1.04E-04 9.46E-05 1.66E-05 -1.88234 16.00001 

1-3-1-3-0-0-0-0 0.009567 0.00136 -3.00E-05 8.52E-06 0.686474 0.471056 -1.74923 16.1421 

 

  

in  

 

re 

 entropinin eklenmesi 

(3-1-3-1-0-

0-1-0) 

. 
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  Bu 

 

 

Tablo 44:  

SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.11841 0.146723 0.118836 0.118885 0.166549 0.651157 0.04084 0 

OVM 0.088979 0.115835 0.088247 0.088252 0.102781 0.506199 0.025625 0.142076 

 0.296698 0.377522 0.302564 0.303146 0.518011 0.97467 0.101855 1.66E-06 

 0.275563 0.354441 0.277168 0.27769 0.433221 0.87555 0.088047 0.071568 

OESM 0.050913 0.066556 0.050737 0.050739 0.059187 0.482307 0.015414 0.060566 

OVESM 0.120689 0.153011 0.119961 0.120014 0.151456 0.5913 0.037192 0.050779 

SM 0.126478 0.158337 0.125943 0.12601 0.163619 0.611804 0.039866 0.057481 

SM 0.152813 0.191479 0.152135 0.152252 0.202512 0.645579 0.048 0.044506 

OEGSM 0.059532 0.07698 0.059282 0.059285 0.069111 0.491035 0.017796 0.072491 

OVEGSM 0.143984 0.181954 0.143045 0.143139 0.185136 0.626559 0.044387 0.039801 

GSM 0.138955 0.174551 0.138231 0.138314 0.179824 0.625071 0.043233 0.050869 

GSM 0.163861 0.206581 0.162991 0.163135 0.21782 0.657912 0.051077 0.036041 

OEYM 0.044053 0.057374 0.043953 0.043955 0.052212 0.484881 0.013685 0.031119 

OVEYM 0.097531 0.122911 0.096893 0.096916 0.117766 0.554013 0.029513 0.113922 

YM 0.179622 0.216631 0.179069 0.179313 0.251437 0.70447 0.057756 0.059323 

YM 0.180356 0.220424 0.179441 0.179655 0.246299 0.682966 0.056587 0.112849 

OEBYM 0.082836 0.106235 0.082814 0.082831 0.107395 0.568922 0.027441 0.042781 

OVEBYM 0.094499 0.117219 0.094397 0.094427 0.123188 0.588738 0.031134 0.050775 

BYM 0.063631 0.07762 0.063612 0.063622 0.082287 0.568386 0.02149 0.032793 

BYM 0.061113 0.07527 0.061014 0.061023 0.076571 0.544231 0.020027 0.073276 

3-1-3-1-0-0-0-1 0.251845 0.305966 0.252771 0.253563 0.403545 0.891915 0.084034 0.157475 

1-3-1-3-0-0-0-3 0.171101 0.218557 0.171337 0.171492 0.241429 0.688199 0.056018 0.018472 

3-1-3-1-0-0-1-0 0.207361 0.250487 0.209198 0.209619 0.335994 0.860235 0.073524 0.251446 

1-3-1-3-0-0-3-0 0.205861 0.249561 0.209289 0.209482 0.344235 0.858836 0.075257 0.041762 

3-1-3-1-0-1-0-0 0.028941 0.037065 0.028823 0.028823 0.031014 0.438113 0.008342 0.153584 

1-3-1-3-0-3-0-0 0.230652 0.284208 0.231427 0.231857 0.350439 0.812835 0.075387 0.022647 

3-1-3-1-1-0-0-0 -0.02096 -0.0268 -0.021 -0.021 -0.02287 0.414161 -0.00616 0.249388 

1-3-1-3-3-0-0-0 0.209464 0.258412 0.21129 0.211562 0.326263 0.807495 0.07149 0.015749 

3-1-3-1-0-0-0-0 0.107498 0.13601 0.108315 0.108344 0.159394 0.672909 0.039905 0.227277 

1-3-1-3-0-0-0-0 0.276977 0.37911 0.288526 0.288106 0.521213 0.954856 0.109369 0.020659 

 

 Tablo 45 te veri seti 4  modellerinin BHP metodu 

ve kayan 

M -1-3-1-0-

0-0-1) ve (3-1-3-1-0-1-0-0) en iyi ortalamaya sahip iken YM ile varyans 

. EGSM 

 (1-3-1-

3-0-0-0-  sahiptir. 
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Shannon Entropi ve Gini-Simpson Entropi ve takip 

etmektedir. Bulan

 

 

Tablo 45:  

Ortalama Varyans   Shannon 
Gini-
Simpson 

Yager B. Yager 

EAM 0.008173 0.003911 -3.37E-05 9.39E-05 3.401197 0.966667 0 30 

OVM 0.018678 0.002488 8.63E-05 3.55E-05 0.689848 0.496705 -1.86667 29.07143 

 0.021761 0.005663 6.04E-04 2.84E-04 0.000249 3.26E-05 -1.9333 29.00002 

 0.021761 0.005663 6.04E-04 2.84E-04 3.10E-05 3.61E-06 -1.93333 29 

OESM 0.015534 0.003109 5.98E-05 4.80E-05 2.404363 0.79515 -0.99851 29.58602 

OVESM 0.01481 0.002394 1.66E-05 2.73E-05 2.424969 0.831722 -1.04713 29.55876 

SM 0.020894 0.00531 5.26E-04 2.45E-04 0.390235 0.109251 -1.79523 29.07729 

SM 0.016893 0.002999 1.14E-04 5.27E-05 1.938241 0.675728 -1.22776 29.42401 

OEGSM 0.017132 0.003047 6.30E-05 4.96E-05 1.604747 0.742287 -1.54892 29.34492 

OVEGSM 0.016045 0.002126 2.04E-05 2.16E-05 1.648985 0.763201 -1.54118 29.3726 

GSM 0.016535 0.003161 1.12E-04 6.32E-05 1.69175 0.670994 -1.30876 29.41056 

GSM 0.016933 0.002444 6.52E-05 3.34E-05 1.513469 0.696593 -1.51105 29.3336 

OEYM 0.011714 0.003268 -5.71E-06 5.77E-05 3.105099 0.932104 -0.34438 29.85122 

OVEYM 0.012892 0.00297 7.91E-06 4.32E-05 2.892618 0.895937 -0.5231 29.76231 

YM 0.021051 0.005301 5.33E-04 2.46E-04 0.304199 0.095654 -1.82575 29.05763 

YM 0.016533 0.003248 1.32E-04 6.01E-05 2.027799 0.673323 -1.05123 29.47255 

OEBYM 0.011413 0.003643 -2.32E-05 8.61E-05 2.708323 0.933337 -0.99994 30 

OVEBYM 0.013084 0.002661 -1.24E-05 3.58E-05 2.470912 0.901375 -1.12938 29.83865 

BYM 0.016379 0.003371 1.47E-04 7.79E-05 2.042165 0.662239 -1.10933 29.49513 

BYM 0.016853 0.002942 1.14E-04 5.05E-05 1.616116 0.682664 -1.44611 29.4995 

3-1-3-1-0-0-0-1 0.02176 0.005663 6.04E-04 2.84E-04 0.000399 5.59E-05 -1.93328 29.00003 

1-3-1-3-0-0-0-3 0.010196 0.002657 -3.22E-05 3.83E-05 2.736102 0.934573 -0.97378 30 

3-1-3-1-0-0-1-0 0.021384 0.005557 5.78E-04 2.74E-04 0.125308 0.038071 -1.87521 29.03121 

1-3-1-3-0-0-3-0 0.010915 0.003166 -1.36E-05 5.50E-05 3.17779 0.943177 -0.29374 29.88598 

3-1-3-1-0-1-0-0 0.02176 0.005663 6.04E-04 2.84E-04 0.000326 4.48E-05 -1.93329 29.00002 

1-3-1-3-0-3-0-0 0.01304 0.001694 -1.17E-05 1.21E-05 2.079534 0.846534 -1.34868 29.48728 

3-1-3-1-1-0-0-0 0.021416 0.005554 5.79E-04 2.74E-04 0.120077 0.036857 -1.87902 29.02925 

1-3-1-3-3-0-0-0 0.011896 0.002235 -1.84E-05 2.47E-05 2.857413 0.911662 -0.82366 29.7186 

3-1-3-1-0-0-0-0 0.021443 0.005557 5.81E-04 2.74E-04 0.108319 0.0337 -1.88669 29.02499 

1-3-1-3-0-0-0-0 0.015698 0.001653 1.22E-05 1.14E-05 1.048253 0.634371 -1.8 29.14286 
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  veri seti 4 BHP ile 

modellerinin  

 EYM 

YM 

momentlere sahip modeller ir. 

EGS

tropi ve 

   

Tablo 46:  

  SR MADR ASR ASKR SSR2.5 FTR2.5-1 MSR.01 PT 

EAM 0.119725 0.148354 0.120157 0.120204 0.168265 0.65124 0.041117 0 

OVM 0.433238 0.54879 0.441026 0.441905 0.794673 1.186107 0.132858 0.016131 

 0.437043 0.555245 0.44124 0.441436 0.75443 1.09633 0.12792 4.78E-06 

 0.437039 0.55524 0.441236 0.441433 0.754424 1.096326 0.12792 8.87E-07 

OESM 0.325399 0.396001 0.329753 0.330748 0.568324 1.022737 0.106617 0.026872 

OVESM 0.323342 0.400598 0.326634 0.327323 0.54191 0.983875 0.102627 0.026213 

SM 0.440473 0.564401 0.444674 0.444748 0.758236 1.095415 0.128415 0.04183 

SM 0.411997 0.509582 0.418595 0.419472 0.741543 1.1215 0.126992 0.065503 

OEGSM 0.311122 0.370896 0.313486 0.314218 0.513654 0.9379 0.098695 0.041569 

OVEGSM 0.340434 0.420008 0.345213 0.345572 0.576155 0.988007 0.107065 0.035697 

GSM 0.305945 0.3678 0.305363 0.306253 0.475712 0.886486 0.094044 0.143793 

GSM 0.292632 0.377556 0.292401 0.292425 0.430359 0.804323 0.086137 0.084552 

OEYM 0.223834 0.270296 0.226488 0.226931 0.368108 0.854971 0.079282 0.022262 

OVEYM 0.253982 0.315052 0.256637 0.257183 0.412845 0.872687 0.085948 0.02784 

YM 0.454778 0.586725 0.456092 0.45601 0.766028 1.095189 0.128884 0.091006 

YM 0.457466 0.556258 0.46275 0.464914 0.844731 1.182289 0.138456 0.060383 

OEBYM 0.089098 0.115828 0.088878 0.088896 0.112285 0.549204 0.028248 0.069698 

OVEBYM 0.19553 0.252888 0.19542 0.19561 0.275144 0.697171 0.061858 0.031862 

BYM 0.302864 0.363436 0.304723 0.305593 0.498091 0.952981 0.096923 0.139663 

BYM 0.403685 0.497526 0.407984 0.409136 0.704288 1.061934 0.123308 0.026113 

3-1-3-1-0-0-0-1 0.437037 0.555246 0.441234 0.441431 0.754416 1.09632 0.127919 3.04E-05 

1-3-1-3-0-0-0-3 0.154883 0.201425 0.155089 0.155172 0.213822 0.650249 0.050211 0.019954 

3-1-3-1-0-0-1-0 0.437047 0.555251 0.441244 0.44144 0.754439 1.096338 0.127921 0.030439 

1-3-1-3-0-0-3-0 0.212523 0.260277 0.214754 0.215097 0.339741 0.812268 0.074462 0.038757 

3-1-3-1-0-1-0-0 0.437051 0.555255 0.441248 0.441444 0.754447 1.096347 0.127922 1.75E-05 

1-3-1-3-0-3-0-0 0.33583 0.425936 0.339233 0.339661 0.552494 0.961522 0.104229 0.017571 

3-1-3-1-1-0-0-0 0.446308 0.566295 0.451306 0.451408 0.780353 1.119299 0.130621 0.057066 

1-3-1-3-3-0-0-0 0.27138 0.343454 0.27382 0.274401 0.437138 0.881505 0.089268 0.0102 

3-1-3-1-0-0-0-0 0.428766 0.540268 0.428254 0.428329 0.704866 1.046762 0.121333 0.048753 

1-3-1-3-0-0-0-0 0.412479 0.526963 0.422574 0.422836 0.752555 1.104494 0.129788 0.02295 
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4.3. METOT ve   

 

 ATY metodu 

; Veri seti 1 ve veri seti 4 OEBY e bir hisse 

eri seti 1, veri seti 3, veri seti 4 OEY

senedi  veri seti 

 nedi 

 

 

 ; SR 

m T

 

 

Tablo 47:     

ATY-SR Veri Seti 1 Veri Seti 2 Veri Seti 3 Veri Seti 4 

Modeller     

EAM 26 26 26 29 

OVM 13 12 21 17 

 23 28 13 9 

 16 22 19 24 

OESM 3 11 28 28 

OVESM 22 30 10 5 

SM 28 8 9 4 

SM 15 10 6 15 

OEGSM 2 16 29 27 

OVEGSM 12 20 5 2 

GSM 24 24 3 3 

GSM 8 4 2 14 

OEYM 27 7 27 30 

OVEYM 29 6 25 19 

YM 30 25 23 13 

YM 21 14 8 22 

OEBYM 1 23 30 1 

OVEBYM 11 27 22 21 
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BYM 25 19 12 10 

BYM 19 3 20 23 

3-1-3-1-0-0-0-1 5 15 16 12 

1-3-1-3-0-0-0-3 14 18 11 25 

3-1-3-1-0-0-1-0 20 2 24 6 

1-3-1-3-0-0-3-0 18 21 7 20 

3-1-3-1-0-1-0-0 6 29 14 7 

1-3-1-3-0-3-0-0 7 1 1 16 

3-1-3-1-1-0-0-0 9 13 17 8 

1-3-1-3-3-0-0-0 10 5 4 18 

3-1-3-1-0-0-0-0 4 9 15 11 

1-3-1-3-0-0-0-0 17 17 18 26 

 

 PHP 

 OEBY

, veri seti 

r. 

  muhafazakar tip olan (1-3-1-3-0-0-0-0) 

modelinde varyans ve ortalama artarken (3-1-

3-1-0-0-0-0) modelinde ortalama ve varyans . 

 

 PHP ; 

ablo 48

 

 

Tablo 48:  

PHP-SR Veri Seti 1 Veri Seti 2 Veri Seti 3 Veri Seti 4 

Modeller     

EAM 24 26 25 29 

OVM 6 22 20 6 

 4 19 15 5 

 12 11 18 16 

OESM 5 28 27 25 

OVESM 21 14 13 18 

SM 17 13 11 4 
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SM 11 7 9 10 

OEGSM 3 29 28 23 

OVEGSM 13 8 5 2 

GSM 9 6 4 28 

GSM 8 4 2 8 

OEYM 25 27 26 30 

OVEYM 27 23 21 14 

YM 26 17 22 22 

YM 15 10 10 13 

OEBYM 1 30 30 1 

OVEBYM 10 21 19 12 

BYM 23 18 14 7 

BYM 14 9 17 15 

3-1-3-1-0-0-0-1 20 25 29 26 

1-3-1-3-0-0-0-3 2 3 24 27 

3-1-3-1-0-0-1-0 19 12 8 11 

1-3-1-3-0-0-3-0 30 20 12 20 

3-1-3-1-0-1-0-0 16 2 23 9 

1-3-1-3-0-3-0-0 28 16 6 24 

3-1-3-1-1-0-0-0 18 5 7 3 

1-3-1-3-3-0-0-0 29 15 3 21 

3-1-3-1-0-0-0-0 22 1 16 17 

1-3-1-3-0-0-0-0 7 24 1 19 

 

 DPHP 

; OEBY

 veri seti 

 

 DPHP ; 
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Tablo 49:  

DPHP-SR Veri Seti 1 Veri Seti 2 Veri Seti 3 Veri Seti 4 

Modeller     

EAM 23 24 25 28 

OVM 6 20 20 9 

 4 17 14 7 

 12 9 18 18 

OESM 5 27 27 25 

OVESM 16 12 12 10 

SM 25 11 11 3 

SM 11 5 9 13 

OEGSM 3 29 28 24 

OVEGSM 10 6 8 4 

GSM 7 4 7 27 

GSM 8 1 5 12 

OEYM 24 25 26 29 

OVEYM 28 21 21 20 

YM 27 14 22 21 

YM 14 8 10 15 

OEBYM 1 30 30 1 

OVEBYM 9 19 19 14 

BYM 20 16 13 11 

BYM 13 7 17 17 

3-1-3-1-0-0-0-1 22 13 29 16 

1-3-1-3-0-0-0-3 2 10 23 26 

3-1-3-1-0-0-1-0 30 23 3 5 

1-3-1-3-0-0-3-0 19 18 16 30 

3-1-3-1-0-1-0-0 21 28 4 8 

1-3-1-3-0-3-0-0 17 2 24 22 

3-1-3-1-1-0-0-0 26 3 1 6 

1-3-1-3-3-0-0-0 18 22 6 23 

3-1-3-1-0-0-0-0 29 15 2 2 

1-3-1-3-0-0-0-0 15 26 15 19 

 

 BHP 

; OEBY ya bir 

 

OEYM

roblemi tamamen 
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 de gid

 

 BHP ; 

k

 

O EBYM 

 en az onlar kadar 

 

 

Tablo 50:  

BHP-SR Veri Seti 1 Veri Seti 2 Veri Seti 3 Veri Seti 4 

Modeller     

EAM 14 14 18 29 

OVM 1 20 22 10 

 2 13 1 7 

 11 17 3 8 

OESM 5 24 27 17 

OVESM 8 15 17 18 

SM 25 11 16 4 

SM 19 10 13 13 

OEGSM 3 28 26 19 

OVEGSM 6 19 14 15 

GSM 30 16 15 20 

GSM 24 12 12 22 

OEYM 13 21 28 25 

OVEYM 9 9 20 24 

YM 22 7 10 2 

YM 28 6 9 1 

OEBYM 17 23 23 30 

OVEBYM 20 18 21 27 

BYM 27 22 24 21 

BYM 21 8 25 14 

3-1-3-1-0-0-0-1 29 26 4 9 

1-3-1-3-0-0-0-3 23 2 11 28 

3-1-3-1-0-0-1-0 26 27 7 6 

1-3-1-3-0-0-3-0 16 1 8 26 

3-1-3-1-0-1-0-0 7 25 29 5 

1-3-1-3-0-3-0-0 18 4 5 16 

3-1-3-1-1-0-0-0 12 30 30 3 

1-3-1-3-3-0-0-0 15 3 6 23 

3-1-3-1-0-0-0-0 4 29 19 11 

1-3-1-3-0-0-0-0 10 5 2 12 
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,   

 entropi 

ntropi 

 

  olan SR performans

ise Tablo 51

 

 

Tablo 51: i Setlerine  

SR ATY PHP DPHP BHP 

Veri Seti 1 Ortalama -0.1002 -0.1049 -0.1102 -0.11693 

Maksimum 0.226956 0.226956 0.226956 0.104729 

Veri Seti 2 Ortalama 0.24069 0.236234 0.22217 0.120664 

Maksimum 0.368666 0.362901 0.344339 0.260751 

Veri Seti 3 Ortalama 0.244973 0.232578 0.239872 0.140308 

Maksimum 0.339921 0.346977 0.488467 0.296698 

Veri Seti 4 Ortalama 0.320027 0.290235 0.30273 0.337764 

Maksimum 0.437039 0.46901 0.469923 0.457466 

 

 

52  

  

Tablo 52:  

ATY  SM GSM  YM BYM 

Veri Seti 1 -0.1064 -0.10603 -0.09806 -0.11308 -0.10806 

Veri Seti 2 0.277332 0.297463 0.344339 0.287937 0.284191 

Veri Seti 3 0.263869 0.29574 0.317312 0.286621 0.263869 

Veri Seti 4 0.322002 0.336477 0.338013 0.330407 0.322472 

PHP  SM GSM  YM BYM 
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Veri Seti 1 -0.1064 -0.10604 -0.09806 -0.10836 -0.10806 

Veri Seti 2 0.277332 0.297463 0.344339 0.283746 0.284196 

Veri Seti 3 0.263869 0.295742 0.317312 0.289233 0.263869 

Veri Seti 4 0.322002 0.336477 0.338013 0.330356 0.322472 

DPHP  SM GSM  YM BYM 

Veri Seti 1 -0.1064 -0.10604 -0.09806 -0.10819 -0.10806 

Veri Seti 2 0.277332 0.297463 0.344339 0.283748 0.284196 

Veri Seti 3 0.263869 0.295742 0.317312 0.289237 0.263869 

Veri Seti 4 0.322002 0.336477 0.338013 0.330394 0.322472 

BHP  SM GSM  YM BYM 

Veri Seti 1 -0.11719 -0.15898 -0.17145 -0.1882 -0.17035 

Veri Seti 2 0.124196 0.168456 0.14333 0.194538 0.173472 

Veri Seti 3 0.275563 0.152813 0.163861 0.180356 0.061113 

Veri Seti 4 0.437039 0.411997 0.292632 0.457466 0.403685 

 

Tablo 52

 ise 

-
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; 

 

 

 

 PHP, 

.  

 , DPHP 

bu sayede, 

.  

 Son olarak 

olan BHP r. Uyarlama 

 

  

-Simpson 

ile entropi 

model 

dereceden momentler ile el



151 

 

ile 

ise  

 

performans  

  entropi fonksiyo ; 

 lerin ; 

  teren fakat 

 

 lerin ; sadece Gini-Simpson 

 

 

 -

Simpson entropili OV

 benzer performanslara 

 

 -Simpson, 

entropiye sahip OV

ise OV

 

 Genel Gini-

Sim
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; 

 Gini-Simpson, 

 

  Gini-Simpson, 

 

  Gini-Simpson, 

Shannon   entropi

 ise Yager 

entropisinin performansa  

 BHP ile entropileri

 

 

 eki piyasa 

bir
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modeller,  

 

  

. 

ve Gini-Simpson Entropi takip etmektedir. 

 

entropinin birlikte 
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