
( )
( )

( )

2

3

2
; , 0,1,...; 0

1
x

x
f x x

 
 


+

+ +
= = 

+

https://adac.ee/
https://doi.org/10.28924/ada/stat.3.3
https://orcid.org/0000-0002-4759-5529


 



( )
( )
( )

2 1
; , 0; 0.

1
g e  
   



−
+

=  
+

‒

‒

( )
( )

( )

2

2

2
; , 0; 0.

1

x
x

f x e x 
 



−
+ +

=  
+

( )

( )

( )
( )

2 2

' '

1 22 22

2 2 31 1
, ,

1 1

 
 

   

+ ++ +
= =

+ +

( )

( )

4 2

2 42

1 4 6 1
.

1

  


 

+ + + +
=

+

https://doi.org/10.28924/ada/stat.3.3


 

( ) ( ) ( )dF e h B d  =  ( ) 2h  = −+ ( )
( )

2

2
1

B


 =
−

( )
( )

( )
( ) ( )

2

2

0

2
1 1

2

0

2
! 1

2
1 !

x

X

x x x

e
P e d

x

e d
x







 

   

 −



− +


=  − +

−


=  − +

−





 −

( )
( ) ( )

( )
( ) ( ) ( )

( )
( )

( )

( )

( )

( )

2
1 1

2

0

2
1 11

2

0 0

2

2 1 2

2
1 !

2
1 !

1 2
2

1 ! 1 1

x x x

X

x x

x x

P e d
x

e d e d
x

x x

x

 

   


   




    






  


− + +

 
− + − ++

+ +

=  + +
+

 
= + + 

+  

  +  +
= + + 

+ + +  



 

( )
( )

( )

( )

( )

( )

( ) ( )

2

2 1 2

2 2

2 2

1 2
2

1 1 1

3 3

1 1

X x x

x

x x
P

x




  

  

 

+ +

+

  +  +
= + + 

+ + +  

 + + +
=  

+ +  



( )
( )
( )

2 2

4

3 3
; , 0,1,2,...; 0.

1
PXL x

x
P x x

  
 


+

+ + +
= = 

+

https://doi.org/10.28924/ada/stat.3.3


 



https://doi.org/10.28924/ada/stat.3.3


 

( )
( )( )( )

( )

( )
( )

( ) ( )
( )

'

2

2
00

2

2

0

2
! 1

2
!1

r

r

x
r

x

x r
r

x r

E E X

x e e d
x

e e d
x r

 

 

 

 
  



 
   



 
− −

=

 −
− −

=

=

 
=  + + 

+ 

 
=  + + 

−+  





x r+ x

( )
( )

( )

( )
( )

( )
( )

2
'

2
00

2

2

0

2
1

2

0 0

2
!1

2
1

2
1

x
r

r
x

r

r r

e e d
x

e d

e d e d

 



 

 
    




   




    



 
− −

=



−

 

− + −

 
=  + + 

+  

=  + +
+

 
= +  +  

+  





 

( )

( )
( )

2

'

2

! 2 1
; 1,2,3,...

1
r r

r r
r

 


 

+ + +
= =

+

( )
( )

( )

( )
( )

( )

( )
( )

( )

( )
( )

2
'

1 2

2

'

2 22

2

'

3 23

2

'

3 24

2 2

1

2 2 3

1

6 2 4

1

24 2 5

1

 


 

 


 

 


 

 


 

+ +
=

+

+ +
=

+

+ +
=

+

+ +
=

+

https://doi.org/10.28924/ada/stat.3.3


 

( ) ( )

( )

( )

2 3 2
' '

1 22 22

4 3 2
'

3 23

5 4 3 2
'

4 24

2 2 4 6 6
,

1 1

8 20 30 24

1

16 66 138 192 120

1

    
 

   

   


 

    


 

+ + + + +
= =

+ +

+ + + +
=

+

+ + + + +
=

+

( )

5 4 3 2

2 42

5 11 14 10 2

1

    


 

+ + + + +
=

+

( )

8 7 6 5 4 3 2

3 63

9 36 87 141 152 98 30 4

1

       


 

+ + + + + + + +
=

+

( )

11 10 9 8 7 6

5 4 3 2

4 84

18 127 515 1395 2692

3747 3678 2430 1010 240 24

1

     

    


 

 + + + + + +
 

+ + + + + =
+

( ).CV ( )1

( )2 ( )

5 4 3 2

' 2

1

5 11 14 10 2
.

2 2
CV

     

  

+ + + + +
= =

+ +

( ) ( )

8 7 6 5 4 3 2

3
1 3 2 3

5 4 3 2 22

9 36 87 141 152 98 30 4

5 11 14 10 2

        



    

+ + + + + + + +
= =

+ + + + +

( ) ( )

11 10 9 8 7 6

5 4 3 2

4
2 2 2

5 4 3 2
2

18 127 515 1395 2692

3747 3678 2430 1010 240 24

5 11 14 10 2

     

    


     

 + + + + + +
 

+ + + + + = =
+ + + + +

( ) ( )

2 5 4 3 2

2' 3 2
1

5 11 14 10 2

1 2 2

     


    

+ + + + +
= =

+ + +

'

1 2 1 2, , , ,CV    



https://doi.org/10.28924/ada/stat.3.3


 

'

1 2,   1 2, ,CV  







'

1

2

CV

1

2





https://doi.org/10.28924/ada/stat.3.3


 

 

( )2 

( )

( ) ( ) ( )

( ) ( ) ( )

( ) ( )

5 4 3 2
2

42

2 5 4 3 2

2 2 2

2 4 3 2

2 2 2

4 3 2

2 2

5 11 14 10 2

1

2 2 5 11 14 10 2

1 1 2 2

2 2 4 8 8 2
1

1 1 2 2

4 8 8 2
1

1 2 2

    


 

      

     

     

     

   
 

   

+ + + + +
=

+

 + + + + + + +
 =
 + + + +
 

 + + + + + +
 = +
 + + + +
 

 + + + +
 = + 
 + + +
 

( )
( ) 2

1; 1 1
1

; 1 3 3

P x

P x x



   

+    
= +   + + + +   

x

https://doi.org/10.28924/ada/stat.3.3


 

( ) ( ) ( )

( )
( )

( )

( )

( )

( )
( )

1

2
2

4
1 1

22

4 2

;

3 3
1 11

3 31

11 1

X x

X

x

x x

x x

P t E t t P x

t t
x

t

tt




 

 

 

 



=

 

= =

= =

    
= + + +    

+ +   +   

 + ++
 = +

+ −+ + −  



 

( ) ( )
( )

( )

( )

( )
( )

22

4 2

3 31

11 1

t
tX

X tt

e
M t E e

ee

 

 

 + ++
 = = +
 + −+ + −
 

1 2, ,..., nx x x

( )
( )
( )

2 2

4

3 3
; , 0,1,2,...; 0.

1
PXL x

x
P x x

  
 


+

+ + +
= = 

+

( )
( ) ( )

( )
1

2
2

4
1

1
; 3 3

1
1

n

i

i

n
n

i i
xi

L x x


  


 =

=

 
=  + + + 
 +   +



( ) ( ) ( ) ( )2

1 1

log 2 log 4 log 1 log 3 3 log 1
n n

i i

i i

L n n x x    
= =

= − + + + + + − + 

̂ 

( ) 2
1

log 2 4 2 3

1 1 3 3

n

i i

L n n nX

x



     =

 +
= − − +

 + + + + +


X

̂ 
log L







https://doi.org/10.28924/ada/stat.3.3


 

( )

2
'

1 2

2 2

1
X

 


 

+ +
= =

+

̂   

( ) ( )3 2 2 1 2 2 0X X X  + − + − − =

X

( )
2

3
2 3 4 2 3

3
2 3 4 2 3

2 1 1

91 9 9ˆ 2 1
3 1 13 1 1 11 1 1 1

2727 1836 9 27 9 27

1 13 1 1 11 1 1 1

2727 1836 9 27 9 27

MoM

X XX
X

X XX X X X X

X XX X X X X



+ +

= − − +

+ + + + + + +

+ + + + + + + +

 

https://doi.org/10.28924/ada/stat.3.3


 

0.75 = 1.8081 =
6.9277

0.2383





=

=
1.54 =

0

5

10

15

20

25

30

35

1 2 3 4 5 6

OBS

PD

PLD

PPsLD

PXLD

https://doi.org/10.28924/ada/stat.3.3


 

1.08 = 1. 547 =
1.398

0.786





=

=
1. 3179 =

0

5

10

15

20

25

30

35

40

1 2 3 4 5 6

OBS

PD

PLD

PQLD

PXLD

https://doi.org/10.28924/ada/stat.3.3


 

0.839 = ( )
( )
( )

2 2

4

3 3
; 0,1,2,...; 0.

1
x

x
P x x

  



+

+ + +
= = 

+

1.23 = ( )
( ) ( )( )( )

( )

22

4

2 1 1 2
; 0,1,2,...; 0.

2 1
x

x x
P x x

  



+

+ + + +
= = 

+

1.544 = ( ) , 0; 0,1,2,...
!

xe
P x x

x




−

=  =

2.11, 0.27 = = ( )
( )

( )

1 , 0; 0
!

0 1

1 , 0; 0,1,2,...
!

x

x

e
x

x
P x

e
x

x






  




 

−

−


+ −  =

= 
 −  =


0.393p = ( ) ( )1 ; 0 1; 0,1,2,...
x

P x p p p x= − =

https://doi.org/10.28924/ada/stat.3.3


 

1.55, 0.501r p= = ( )
1

; 0 1; 0; 0,1,2,...r x
x r

P x p q p r x
x

+ − 
= = 
 

0.66, 1.16q = = ( ) ( )1
; 0 1; 0,1,2,...

xxP x q q q x
 +

= − =

0.472, 0.615p = =
( )

( )
( ) ( )( )( )1 2 1 1 ;

1

0 1; 0; 0,1,2,...

xp
P x p p x

p x

 




= − + − −
+

=

1.11, 0.383 = = ( )
( ) ( )( )

( )( )
2

1 1
; 0,1,2,...; 0; 1.

1 1
x

x
P x x

   
 

 
+

+ + +
= =   −

+ +

https://doi.org/10.28924/ada/stat.3.3


 

( )2 1
2 2log , , log 2log

1

k k
AIC k L AICC AIC BIC k n L

n k

+
= − = + = −

− −

k

2log L−

2log L−

https://doi.org/10.28924/ada/stat.3.3


 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://doi.org/10.28924/ada/stat.3.3
https://doi.org/10.1080/02331888.2012.716677
http://dx.doi.org/10.3233/MAS-200484
https://doi.org/10.1080/03610920903129141
https://doi.org/10.2991/jsta.d.210607.001
https://econpapers.repec.org/scripts/redir.pf?u=https%3A%2F%2Fdoi.org%2F10.1016%252Fj.matcom.2007.06.007;h=repec:eee:matcom:v:78:y:2008:i:4:p:493-506
https://www.dss.uniroma1.it/RePec/mtn/articoli/2008-3-3.pdf
https://doi.org/10.1080/00949650701550259
https://doi.org/10.1080/03610920902898514
https://doi.org/10.1109/TR.1975.5214915
https://connectjournals.com/03899.2020.16.519


 

 ‒

‒

 ‒ ‒

 ‒

‒

 ‒

 

 

 

https://doi.org/10.28924/ada/stat.3.3
https://doi.org/10.15406/bbij.2015.02.00036
http://dx.doi.org/10.15406/bbij.2016.03.00069
https://doi.org/10.15406/bbij.2017.05.00127
https://doi.org/10.28924/ada/stat.1.132
https://connectjournals.com/03899.2020.16.763

