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1 

 

 

Stres-

Y  ve 

X  -dayan ( )R P Y X  

ifade edilebilir. Stres-

, bir mikrobun bir ilaca 

yani stres-

stres-  

ormal, Gamma, Burr, 

 En 

-

 

Awad ve ark. (1981), X v

 varsayarak ( )R P Y X stres-

X  ve Y

 

Church ve Harris (1970), X  ve Y  

nda ( )R P Y X

 

Costantine ve Karson (1986), X  ve Y  ( , )M

ve ( , )N M  ve N  parametrelerinin 

( )P Y X  

 

Woodward ve Kelley (1977), X  ve Y  

( )P Y X

tahmin edicisi  



 

 

2 

( )P Y X  stres-

stres-  

X  ve Y  erinin normal, iki 

-

 

Kundu ve Gupta (2005), X  ve Y  

munda 

( )P Y X

( )P Y X  

( )P Y X  

 

Kundu ve Gupta (2006), X  ve Y

( )P Y X  

da ( )P Y X  ( )P Y X

 

, Adamidis ve Loukas (1998

un dikk -

Geometrik (EG)  

Kus (2007). Tahmasbi ve Rezai (2008) ve Chankandi ve Ganjali 
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(2009)  - -Logoritmik (EL) ve -Kuvvet Serisi 

(EPS)  rdir. 

 

Adamidis ve Loukas (1998) -Geometrik  

-  stres-

ve -Kadane 

edilen ortalama yan ve ortalama MSE (Hata 

) 

 

 

, Maple 13 Matlab 10 programlama dilleri 

 

 

2. TEMEL TANIM VE KAVRAMLAR 

 

2.1. Nokta Tahmini 

Parametresi tahmin edilmek istenilen kitle | ,f x  

olsun. Burada  kitle parametresini, 

| ,f x  nXXX ,,, 21  rasgele 

 denir.  

istatistik denir. 

tahmin edici 

tahmin denir. 

 

nokta tahmini denir.  
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2.1.1.  

 

1 2, ,..., nX X X  rneklemin ortak  

1 2| , , , |nf f x x xx  

 u fonksiyona 1 2, ,..., nx x x ,  

 olabilirlik fonksiyonu  |L x

 

  

|x sup |xL L  x     

olabilirlik   tahmini ve  1 2, ,..., nX X X  

tahmin edicisi  
 
Teorem 2.1. (Roussas 1973) nXXX ,,, 21 , | , rf x R  

: ' mR  bire-bir fonksiyon olsun. O zaman , 

 ise, da

tahmin edicisidir.   

 

2.1.2. Bayes Tahmin edicileri 

 

 Bu 

 bir     

nXXX ,,, 21  

  parametreli 

nXXX ,,, 21  
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Bu 

r. 

   |f x X  

ve X  

  

( , ) ( ) ( )f fx x  

Burada 1 2, ,..., nX X XX  ve 1 2, ,..., nx x xx  dir. 

 

 

( , )( )
( )

f
f
xx
x

 

 

( )f x  X   

 

( ) , ,f f d f dx x x
  

 

  

 

 

 

  

   

bulunmaktad  

 

  

n kabuller devreye girmektedir. 

 parametresinin Bayes tahmini | x

  

 
 

( | ) ( )( )
( | ) ( )

f
f d

xx
x
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Yani 
 

|
( | )

Bayes E
d

X
X  

 
 herhangi bir U gibi bir fonksiyonun Bayes tahmin edicisi ise  

 
|BayesU u dX  

 
 

2.1.2.1.Tierney-Kadane 

 2.1) ile verilen 

edicisinin elde edilmesinde 

 

 
  U   BayesU  
 

*( )

( )

nL

Bayes nL

e d
U

e d

x

x          (2.1) 

 
 

 
 
Burada; 

1( ) ln( ) ln ( )L x g
n

x         (2.2) 

 
ve  ( )g .   

 

  
1*( ) lnL L U
n

x x                                                                      (2.3) 

 
  U  

 
*1/2*

*det
detBayes

q
U U

q x

x
          (2.4) 
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| |q gx x  

 
Burada , |L x     *  ise * |L x   

 
 

 , |L x -           
*  ise * |L x  -  *  

 

 

2.2. ahmini 

 

nXXX ,,, 21 , | ,f x R  n birimlik bir 

sonsuz  

: nL  ve nU : , nx  xx UL  

L  ve U

nn XXXUXXXL ,,,,,,, 2121  .5  

parametre 1 10   

 

1 2 1 2, , , , , , 1 ,n nP L X X X U X X X                  (2.5) 

 

.6 nXXXL ,,, 21 1  

 

 

1 2, , , 1 ,nP L X X X                 (2.6) 

 

.7 nXXXU ,,, 21 1  
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1 2, , , 1 ,nP U X X X                 (2.7) 

 

 

 

 

2.3. Fisher Bilgi Matrisi 

 

nXXX ,...,, 21  , ( ) fonksiyonu ( | ), pf x  olan 

n  

fonksiyonu 

 

( | ), nf x  

 

 

 

| | , pL f                (2.8) 

 

nXXX ,...,, 21  

denir. Burada 1 2, , , nx x xx  ve 1 2, , , p    olup  parametre 

. Olabilirlik fonksiyonu |L   

 

log | , pL                (2.9) 

 

-olabilirlik fonksiyonu denir. 

nXXX ,...,, 21  , ( ) fonksiyonu ( ; ), pf x  olan 

n  Fisher bilgi matrisi 

 
2

2

2

2

( ) log |I E L

E
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2 2 2

2
1 1 2 1

2 2 2

2
2 1 2 2

2 2 2

2
1 2

p

p

p p p

E E E

E E E

E E E

   (2.10) 

 

|L  ve  ) de verilen 

olabilirlik ve log-  

 

2.4. Newton-  

 

0xf  

xf  nx  olsun. 

hxf n  fonksiyonu nx    

hxxfhhxfhxfhxf nnnnnn ,
2

2

   (2.11) 

1nn xhx  hxf n

 

hxxfhxfhxf nnnnn ,
2

0
2

                        (2.12)  

        

h  2h

 

0nn xfhxf  

veya  

n

n

xf
xf

h          (2.13) 
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nn xxh 1   

n

n
nn xf

xf
xx 1              (2.14)                                                                                  

. 

Newton  eometrik olarak incelenecek olursa 0xf  

0x  00 , xfx  

 

000 xxxfxfy        (2.15) 

x   

0

0
01 xf

xf
xx         (2.16) 

 
 
 
2.5. K  

 

2.5.1. EP  

  

 

X  

(Exponantial-Poisson) 

fonksiyonu, 

 
( ; , ) exp , 0, , 0,

1
x

Xf x x e x
e

 

 
1( ; , ) exp , 0, , 0,

1
x

XF x e e x
e

 

eklindedir. X   

 ,2,2,1,11exp 2,2
1 HXE       

,2,2,1,11exp,2,2,2,1,1,121exp 2
2,2

1
3,3

12 HHXVar
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2.5.2.  

  

 

 

 X  -

fonksiyonu, 

1,0,0,0,exp1exp1 2 pxxpxpxf        

2exp1)exp(1 xpxxF  

1exp1exp1 xpxpxF  

1exp1 xpxh  

pppXE 1ln1
12 1 21 2 |2 1 ln 1Var X p p L p p p  |L p r  

1
| j r

j
L p r p j   

 

2.5.3.  

  

 

. X  -

 

 

 

1
( , ; ) exp( ) 1 , 0, 0

1
k z kz

f x z z zx p p x
k

       

1 (1 ) exp( ) kkF x p x p  

(1 ) exp( ) kkF x p x p  

11 })){exp(exp();();();( pxxkxFxfxh  
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eklindedir. (Hajebi ve ark. 2013). 

pkkkH
k
pXE

k
,1,,)1()( 1,1,2

},]1[,],{[)1(},]1,1[,],,{[2
)(
)1()( 2

1,1,21,2,32 pkkkHppkkkkkH
k
pXVar k

k
 

 

 

2.5.4. W   

 

 

 X  -

 
( 1)

1( , ; , ) (1 ) exp 1 exp

, , 0 , 0 ,1 ,

k
kf x z kx p k x p x

x p k N
       

kk
X xpxkpxF exp1exp11)(  

kk xpxkpxF exp1exp1);(  

11 exp1);( xpxkxh  

 

 

11

0

11 11 jkp
j

jk
pkXE j

j

k   

. 
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2.6. Stres-  

 

Stres- Y  stresine maruz kalan ve X  

( )Y X  

( )R P Y X   

Stres- R  

Y

X

de bu model uygulanabilir. X  kontrol grubunun 

Y R

. 

R  X  ve Y i 

X  ve Y  

 

 

3. - DAYANIKLILIK  

 

 

 R P Y X  stres- -Geometrik 

R  -Kadane Yakl

 elde 

ola R   

    

 



 

 

14 

 

3.1.  R Tahmini 

  

 X   -Geometrik(EG) 

olas fonksiyonu, 
2( ) (1 )exp( ) 1 exp( ) , 0, 0, (0,1)f x p x p x x p                  (3.1) 

 2( ) (1 exp( )) 1 exp( )F x x p x                                                 (3.2) 

  

 

X  ve Y  

1( , )X EG p  ve  2( , )Y EG p   X  ve Y

 
 

2
1 1( ) (1 ) (1 )x x

Xf x p e p e   

2
2 2( ) (1 ) (1 )y y

Yf y p e p e  

1

11 1x x
XF x e p e  

1

21 1y y
YF y e p e

 
 
eklindedir. Bu durumda stress-  

 

2
1 2 1 2

1
2

0 2 1

11 1 ln
1

1 =x y

pp p p p
p

R P Y X F y f y dy
p p  

 
olarak elde edilir. 

 

 R , 1 2p p  

Yani  
1 2

1( lim )
2P P

R  0.5R   

 

11 2 1, ,..., ( , )nX X X EG p  ve 
21 2 2, ,..., ( , )nY Y Y EG p  

olabilirlik fonksiyonu 
1 2

1 2
1 1

( , , | , ) ( ) ( )
n n

X i Y i
i i

L p p f x f yx y
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1 2

1 2 1 2
1 1

( , , | , ) log ( , , | , ) log ( ) log ( )
n n

X i Y i
i i

p p L p p f x f yx y x y  

1

1 2 1 1 1 1
1

( , , | , ) ln ln ln(1 )
n

i
i

p p n n n p xx y  

1

1 2 2 2
1

2 log(1 ) ln log(1 )i

n
x

i
p e n n p  

2 2

2
1 1

2 log(1 )i

n n
y

i
i i

y p e  

 

 

 
1

1 2 1

11 1 1

( , , | , ) 2( ) 0
1 1

i

i

xn

x
i

p p n e
p p p e

x y  

 
2

1 2 2

12 2 2

( , , | , ) 2( ) 0
1 1

i

i

yn

y
i

p p n e
p p p e

x y  

 
2 2

1 21 2 1 2

1 11 1

(1 ) (1 )( , , | , ) 0
1 ( 1 )

i i

i i

x yn n
i i

x y
i i

x p e x p ep p n n
p e p e

x y  

 

elde 

-  

tahminleri elde edilebilir.  

 Hessian matrisi 

y  parametre tahmin edicilerinin asimptotik varyans-kovaryans matrisi ve 

  

Hessian matrisi 

 

1
22

1
11 2 2

11 1 1

2
(1 ) 1

i

i

xn

x
i

n eH
p p p e
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2
22

2
22 2 2

12 2 2

2
(1 ) 1

i

i

yn

y
i

n eH
p p p e

 

 

 

1 22 22
1 2

33 22 2 2 2
1 11 2

2
(1 ) (1 )

i i

i i

x yn n
i i

x y
i i

x e y en nH p
p e p e

 

2

12
1 2

0H
p p

 

 
12

13 2
11 1

2
(1 )

i

i

xn
i

x
i

x eH
p p e

 

 
22

23 2
12 2

2
(1 )

i

i

yn
i

y
i

y eH
p p e

 

 

1p , 2p  ve  parametrelerinin beklenen Fisher bilgi 

matrisi  

 

1 2
1 2

,,
1 2

1limij n nn n
I E

n n
H

 
 

eklindedir. Bu simetrik matrisin ij , , 1,2,3i j   

 

1
11 2

1

( )
3(1 )

nE H
p

 

2
22 2

2

( )
3(1 )

nE H
p

 

2 2 21 2 1 1 1 1 1
33 2 2 2

1 2

dilog 1( dilog(1 ) dilog(1 ) )2( )
3

n p pn n n p p p pE H
p p

 
2

1 1 1 1

13 2
1 1

1 ln 1

3 1

n p p p
E H

p p
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2

2 2 2 2

23 2
2 2

1 ln 1

3 1

n p p p
E H

p p
 

12 0E H  
 

 

1 2

1
11 2 2,

1 2 1 1

1lim
3 1 6 1n n

n
n n p p

I  

 

1 2

1
22 2 2,

1 2 2 2

1lim
3 1 6 1n n

n
n n p p

I  

 

 

1 1 1 2 2 2
33 2

1 2

1 dilog 1 1 dilog 11 2 21
6 6

p p p p p p
p p

I  

 

12 0I  

2
1 1 1

13 2
1 3 1

1 ln 1
6 1
p p p

p p p
I  

2
2 2 2

23 2
2 3 2

1 ln 1
6 1
p p p

p p p
I

 

eklindedir. Burada 
1

lndilog
1

z tz dt
t

 dir. 

1p , 2p ,  parametrelerinin lerinin  

1
1 2 1 2 1 2 3, , , , 0,dn n p p p p N I  olabilirlik tahmin 

edicileri 1 2, ,p p   

2
22 33 23

1
1 2

Var p
n n

I I I  

2
22 33 23

11
1 2

Var p
n n

I I I ,    
2

11 33 13
2

1 2

Var p
n n

I I I ,   
2

11 22 12

1 2

Var
n n

I I I
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13 23
1 2

1 2

,Cov p p
n n

I I
,  13 22

1
1 2

,Cov p
n n

I I
  ,  

11 23
2

1 2

,Cov p
n n

I I

 
klinde elde edilmektedir.  

 

Burada 2 2
11 22 33 23 11 13 22I I I I I I I , I  fisher  

R  

1 2 3
1 2

T
TdR dR dRd d d d

dp dp d
 

2
2 1 2 1 2

1
1 3

1 1 2

11 2 2 ln
1

pp p p p p
pdRd

dp p p
 

2
1 1 2 1 2

1
2 3

2 1 2

11 2 2 ln
1

pp p p p p
pdRd

dp p p
 

3 0d  
 

1 2 0, Tn n R R N d Id  Buradan R   

1 2

2 2
1 1 2 2 1 2 1 2

1

2 ,

TVar R
n n

d Var p d Var p d d Cov p p

d Id

 

 

  

2
R z Var R   

olarak elde edilir.  
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3.2.  R  nin Bayes Tahmini (Thirney-  

 1( , )X EG p , 2( , )Y EG p   

 

2
1 2 1 2

1
2

2 1

11 ( ) 1 log
1

pp p p p
p

R
p p

 

. Burada R  

11 2 1, ,..., ( , )nX X X EG p  ve 
21 2 2, ,..., ( , )nY Y Y EG p   iki 

-olabilirlik fonksiyonu  
1

1

2 2

1 2 1 1 1 1
1

1 2 2 2
1

2
1 1

( , , ) ln ln ln(1 )

2 log(1 ) ln log(1 )

2 log(1 )

i

i

n

i
i

n
x

i

n n
y

i
i i

p p n n n p x

p e n n p

y p e

 

 

o R 1p  ve 2p  

 1 (0,1)p  ( , )Beta a b , 2 (0,1)p  ( , )Beta c d  

  

 

 

                

1 11 1
1 2 1 1 2 2

( ) ( ), 1 1
( ) ( ) ( ) ( )

b da ca b c dg p p p p p p
a b c d            

  ( 3.3) 

 

1 2 1 2 1 2
1, , | , , , | , ln ,L p p p p g p p
n

x y x y  
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1

1

2 2

1 2 1 1 1 1
1

1 2 2 2
1

2
1 1

1 11 1
1 1 2 2

1, , | , ln ln ln(1 )

2 log(1 ) ln log(1 )

2 log(1 )

( ) ( )log 1 1
( ) ( ) ( ) ( )

i

i

n

i
i

n
x

i

n n
y

i
i i

b da c

L p p n n n p x
n

p e n n p

y p e

a b c dp p p p
a b c d

x y

      (3.4) 

 

 

 Thirney-Kadane  ifade ise  

1 2 1 2 1 2
1* , , | , , , | , log ,L p p L p p U p p
n

x y x y  

1 2, , | ,L p p x y ,  (2.11)  Burada 1 2,U p p  tahmin etmek 

1 2,U p p R  

                            

 

1

1

2 2

1 2 1 1 1 1
1

1 2 2 2
1

2
1 1

1 11 1
1 1 2 2

1* , , | , ln ln ln(1 )

2 log(1 ) ln log(1 )

2 log(1 )

( ) ( )log 1 1
( ) ( ) ( ) ( )

1
1 log

i

i

n

i
i

n
x

i

n n
y

i
i i

b da c

L p p n n n p x
n

p e n n p

y p e

a b c dp p p p
a b c d

n

x y

2
1 2 1 2

1
2

2 1

11 log
1

pp p p p
p

p p

 

eklinde elde edilir.  

 

11 12

21 22

 

 

2
1 2

11 2
1

, , | ,L p p
p

x y
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2
1 2

12
1 2

, , | ,L p p
p p

x y
 

 

2
1 2

22 2
2

, , | ,L p p
p

x y
 

 

2
1 2

21
1 2

, , | ,L p p
p p

x y
 

 
 

           

1/2 * **
1 2* *

1 2
1 2

, ,det ,
det , ,Bayes

q p p
U U p p

q p p
x y
x y

        

   
  

 

          1 2 1 2 1 2, , | , , , | , , ,q p p p p g p px y x y  
 

edilir. Burada 1 2, ,p p , 1 2, , | ,L p p x y    fonksiyonunu maksimum 

 * * *
1 2, ,p p  ise *

1 2, , | ,L p p x y   fonksiyonunu maksimum yapan 
 

 
 , 1 2, , | ,L p p x y -

1 2, ,p p  *  ise *
1 2, , | ,L p p x y  -) 

* * *
1 2, ,p p  

 

- DAYANIKLILIK  

 

 

R P Y X  stres- -Poisson 

R  ) ve Thirney-

R   
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4.1.  R Tahmin Edicisi  

 

       1( , )X EP  ve  2( , )Y EP  X  ve Y

 

 1

1
1 1 1( ; , ) exp , 0, , 0,

1
x

Xf x x e x
e  

 
1

11 1 1
1( ; , ) exp , 0, , 0,

1
x

XF x e e x
e  

 2

2
2 2 2( ; , ) exp , 0, , 0,

1
y

Yf y y e y
e  

 
2

22 2 2
1( ; , ) exp , 0, , 0,

1
y

YF y e e y
e  

 

-  
 

2 1

2 1
2

1 20

11 =
1 1x yR P Y X F y f y dy

e e  

olarak elde edilir. 
 

R ,  1 2  

Yani  
1 2

1( lim )
2P P

R  0.5R   

 

11 2 1, ,..., ( , )nX X X EP  ve 
21 2 2, ,..., ( , )nY Y Y EP  

 
1 2

1 2 1 2
1 1

( , , ) ( , , ) ( , , )
n n

i i
i i

L f x f y  

1 2

1 1
1

2 2
2

1 2
1 1

1 1 1
1 1

2 2 2
1 1

( , , ) ln ( ) ln

ln ln ln 1

ln ln ln 1

i

j

n n

x i Y j
i j

n n
x

i
i i

n n
y

j
j j

f x f y

n e x e

n e y e
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1 1

1

1 1

11 1

0,
1

i

n
x

i

n n e e
e

 

 
2 2

2

2 2

12 2

0,
1

j

n
y

j

n n e e
e

 

 
1 2 1 2

1 2
1 2

1 1 1 1

0,ji

n n n n
yx

i j i j
i j j j

n n x y x e y e  

-

tahminleri elde edilebilir.  

 

-kovaryans matrisi ve 

  

Hessian matrisi 

 
1

1

2
1 1

11 22 2
1 1 1

n n eH
e  

2

2

2
2 2

22 22 2
2 2 1

n n eH
e  

1 22
2 21 2

33 1 22 2
1 1

ji

n n
yx

i j
j j

n nH x e y e
 

2

12
1 2

0H
 
12

13
11

i

n
x

i
i

H x e
 

22

23
12

j

n
y

j
j

H y e
 

 

eklinde bulunabilir. Buradan 1 , 2  ve  parametrelerinin beklenen Fisher bilgi 

matrisi  
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1 2
1 2

,,
1 2

1limij n nn n
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5.  

 

Burada R P Y X stress-

  

 

 

5.1.  

   

11 2 1, ,..., ( , )nX X X EG p  ve  
21 2 2, ,..., ( , )nY Y Y EG p  

R P Y X 1 2 1 2, , ,n n p p  ve  

R

 R  
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n1,n2 

p1;p2 p1;p2  p1;p2   p1;p2  p1;p2  
0,1;0,9 0,9;0,1 0,3;0,7 0,7;0,3 0,5;0,5 

Yan MSE Yan MSE Yan MSE Yan MSE Yan MSE 
10;10 0.0251 0.0067 0.0264 0.0069 0.0192 0.0119 0.0208 0.0118 0.0078 0.0119 
10;20 0.0251 0.0050 0.0190 0.0052 0.0197 0.0089 0.0087 0.0092 0.0039 0.0096 
10;30 0.0235 0.0043 0.0169 0.0048 0.0181 0.0077 0.0098 0.0086 0.0042 0.0087 
10;40 0.0218 0.0037 0.0146 0.0044 0.0193 0.0071 0.0077 0.0080 0.0058 0.0081 
10;50 0.0216 0.0035 0.0141 0.0044 0.0177 0.0067 0.0071 0.0078 0.0075 0.0082 
20;10 0.0196 0.0054 0.0241 0.0050 0.0139 0.0095 0.0203 0.0090 0.0045 0.0096 
20;20 0.0146 0.0032 0.0166 0.0033 0.0123 0.0064 0.0129 0.0063 0.0018 0.0069 
20;30 0.0149 0.0026 0.0126 0.0027 0.0117 0.0053 0.0076 0.0055 0.0004 0.0060 
20;40 0.0150 0.0023 0.0117 0.0025 0.0091 0.0045 0.0066 0.0050 0.0002 0.0054 
20;50 0.0142 0.0021 0.0107 0.0024 0.0107 0.0043 0.0047 0.0048 0.0025 0.0051 
30;10 0.0144 0.0046 0.0234 0.0042 0.0068 0.0084 0.0197 0.0078 0.0078 0.0087 
30;20 0.0128 0.0027 0.0148 0.0026 0.0080 0.0054 0.0110 0.0052 0.0016 0.0059 
30;30 0.0115 0.0021 0.0122 0.0021 0.0071 0.0043 0.0082 0.0041 0.0005 0.0049 
30;40 0.0113 0.0018 0.0101 0.0018 0.0072 0.0037 0.0060 0.0039 0.0012 0.0044 
30;50 0.0114 0.0016 0.0095 0.0017 0.0075 0.0034 0.0046 0.0037 0.0020 0.0041 
40;10 0.0146 0.0044 0.0221 0.0037 0.0077 0.0081 0.0195 0.0071 0.0060 0.0081 
40;20 0.0103 0.0024 0.0141 0.0023 0.0071 0.0039 0.0077 0.0038 0.0011 0.0054 
40;30 0.0110 0.0019 0.0117 0.0018 0.0055 0.0040 0.0070 0.0037 0.0011 0.0044 
40;40 0.0092 0.0015 0.0096 0.0016 0.0046 0.0033 0.0056 0.0033 0.0003 0.0039 
40;50 0.0101 0.0014 0.0088 0.0014 0.0065 0.0030 0.0041 0.0030 0.0002 0.0035 
50;10 0.0134 0.0042 0.0023 0.0037 0.0052 0.0077 0.0198 0.0067 0.0071 0.0080 
50;20 0.0095 0.0017 0.0148 0.0021 0.0045 0.0046 0.0112 0.0043 0.0022 0.0051 
50;30 0.0091 0.0017 0.0112 0.0016 0.0043 0.0036 0.0071 0.0033 0.0006 0.0040 
50;40 0.0087 0.0014 0.0091 0.0014 0.0044 0.0030 0.0048 0.0029 0.0005 0.0035 
50;50 0.0082 0.0012 0.0082 0.0012 0.0041 0.0027 0.0040 0.0027 0.0002 0.0032 
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2.  

  
n1,n2 

p1;p2 p1;p2  p1;p2   p1;p2  p1;p2  
0,1;0,9 0,9;0,1 0,3;0,7 0,7;0,3 0,5;0,5 

Kapsama 
 

 
 
Kapsama 

 
 

 
Kapsama 

 
 

 
Kapsama 

 
 

 
Kapsama 

 
 

 

10;10 0,9581 0,3463 0,9597 0,3348 0,9438 0,4933 0,9448 0,4775 0,9457 0,5061 
10;20 0,9641 0,2627 0,9417 0,2406 0,6452 0,3925 0,9333 0,4032 0,9336 0,4124 
10;30 0,953 0,2935 0,9114 0,1629 0,9324 0,335 0,9049 0,2727 0,9127 0,3578 
10;40 0,9428 0,1388 0,8857 0,1508 0,9155 0,2907 0,8807 0,2492 0,8958 0,3006 
10;50 0,9295 0,2033 0,8598 0,2117 0,9039 0,2869 0,8548 0,2865 0,8645 0,2826 
20;10 0,9342 0,3394 0,9641 0,2438 0,9303 0,3989 0,9451 0,3973 0,9349 0,4127 
20;20 0,9676 0,2425 0,9672 0,2089 0,9515 0,3396 0,9554 0,3193 0,951 0,3567 
20;30 0,9675 0,2461 0,9559 0,157 0,9488 0,2675 0,9447 0,2516 0,9428 0,3201 
20;40 0,9659 0,1511 0,9444 0,2145 0,9471 0,2757 0,9343 0,2661 0,9354 0,2917 
20;50 0,9603 0,2044 0,9272 0,1344 0,9401 0,2678 0,9156 0,2606 0,9231 0,2687 
30;10 0,9124 0,2563 0,9553 0,1989 0,9095 0,347 0,9343 0,2626 0,9163 0,3529 
30;20 0,9594 0,2361 0,9708 0,1841 0,9474 0,3145 0,9546 0,2781 0,9448 0,3200 
30;30 0,9664 0,2124 0,9686 0,1472 0,9552 0,2871 0,9519 0,2539 0,9479 0,2857 
30;40 0,9703 0,1753 0,9645 0,1782 0,9543 0,2548 0,9443 0,2703 0,9447 0,2685 
30;50 0,9677 0,1491 0,9531 0,1739 0,9504 0,2309 0,9394 0,2248 0,9379 0,2432 
40;10 0,8844 0,2229 0,9449 0,1983 0,8825 0,3045 0,9182 0,3036 0,8963 0,3105 
40;20 0,9443 0,1729 0,9649 0,2217 0,9443 0,2359 0,951 0,2634 0,9358 0,2921 
40;30 0,9625 0,1679 0,9673 0,1972 0,9487 0,2475 0,9559 0,2523 0,9441 0,2629 
40;40 0,9663 0,1664 0,9663 0,1685 0,952 0,238 0,9529 0,2234 0,9449 0,2499 
40;50 0,9693 0,1377 0,9624 0,1699 0,9541 0,2112 0,9502 0,1967 0,9431 0,2385 
50;10 0,8608 0,1631 0,9286 0,1824 0,8537 0,2193 0,9009 0,2885 0,8692 0,2643 
50;20 0,9532 0,1768 0,9655 0,1563 0,919 0,0262 0,9415 0,2421 0,9232 0,2683 
50;30 0,954 0,1611 0,9721 0,1582 0,9424 0,2479 0,9529 0,2247 0,6405 0,253 
50;40 0,9638 0,1479 0,968 0,1376 0,9468 0,2106 0,955 0,2386 0,9429 0,2379 
50;50 0,9666 0,1637 0,9666 0,1736 0,9526 0,2192 0,9519 0,2091 0,947 0,2242 

 

1p  ve 2p  
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3.  

 

n  MLEER  BAYESER  

10 0,0159 0,0133 

20 0,0071 0,0069 

50 0,0031 0,0030 
 

 

 

4.  

 

n  MLEER  BAYESER  

10 0,0198 0,0140 

20 0,0077 0,0070 

50 0,0035 0,0032 
 

 

5.2.  

     

11 2 1, ,..., ( , )nX X X EP  ve  
21 2 2, ,..., ( , )nY Y Y EP  

R P Y X 1 2 1 2, , ,n n p p  ve  

izelge 5

R

R
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5.  

 

  

1 2n ,n  

1 2  1 2  1 2  1 2  

1;1 1;2 2;1 2;2 
Yan MSE Yan MSE Yan MSE Yan MSE 

20,20  0.0062  0.0066 0.0037 0.0066  0.0071 
20,25  0.0058  0.0061 0.0023 0.0061  0.0065 
20,30  0.0054  0.0057 0.0014 0.0057  0.0061 
20,35  0.0051  0.0054 0.0005 0.0054  0.0058 
25,20 0.0007 0.0058  0.0062 0.0051 0.0061 0.0005 0.0066 
25,25  0.0052  0.0055 0.0037 0.0055  0.0059 
25,30  0.0048  0.0051 0.0024 0.0051  0.0055 
25,35  0.0045  0.0047 0.0018 0.0047  0.0051 
30,20 0.0016 0.0053  0.0057 0.0059 0.0056 0.0012 0.0061 
30,25 0.0000 0.0048  0.0050 0.0041 0.0050  0.0054 
30,30  0.0044  0.0046 0.0033 0.0046  0.0049 
30,35  0.0041  0.0043 0.0026 0.0043  0.0046 

 

 

6.  

 

1 2n ,n  

1 2  1 2  1 2  1 2  

1;1 1;2 2;1 2;2 
Kapsama 

 
 

 
Kapsama 

 
 

 
Kapsama 

 
 

 
Kapsama 

 
 

 

20,20 0.9570 0.3471 0.9531 0.3388 0.9508 0.3383 0.9405 0.3406 
20,25 0.9571 0.3296 0.9522 0.3224 0.9485 0.3208 0.9386 0.3234 
20,30 0.9572 0.3175 0.9532 0.3111 0.9490 0.3086 0.9398 0.3116 
20,35 0.9572 0.3085 0.9528 0.3026 0.9479 0.2995 0.9395 0.3027 
25,20 0.9549 0.3296 0.9474 0.3210 0.9492 0.3221 0.9376 0.3235 
25,25 0.9543 0.3113 0.9490 0.3038 0.9485 0.3037 0.9382 0.3055 
25,30 0.9562 0.2984 0.9497 0.2916 0.9487 0.2906 0.9381 0.2928 
25,35 0.9574 0.2888 0.9531 0.2826 0.9486 0.2809 0.9395 0.2833 
30,20 0.9537 0.3176 0.9469 0.3089 0.9491 0.3109 0.9357 0.3116 
30,25 0.9571 0.2985 0.9494 0.2908 0.9516 0.2916 0.9398 0.2929 
30,30 0.9566 0.2849 0.9531 0.2780 0.9492 0.2779 0.9413 0.2795 
30,35 0.9577 0.2747 0.9523 0.2684 0.9520 0.2677 0.9417 0.2695 
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