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.

Ì��
|�¡�|C|C¨�}�@���©�¡�=5B�|C;)��@��
�
;%=5���"}�@/�)�"=~�X�~���ª|��È;�@/�)�
|C;!@1>C>,�
;�@/�)|r;%|��$�
�����C�1�"�l�)�
|
|,����=~�
|C���)�	@��n>�@1�$|X���N��|�>,=~}a|��E�)�
|l|,�
@1>-�N��=~;%}l�
�	@�£ ¾ �_>�@��¬��|l�
�%|��À��=~;N�����2�);%�"�
���
�)�"=~�
�YB����)�]�
�
���)|Å�
;)�2�Æ�)�
;%|C|Å}a=~}a|C�����C���A£ |~£5��=~;Æ|,�
@�}k�
�"|���=~;Æ|,����=~�
|C���)�	@��A����@�}k}�@��
�"=~�~�
=~;%}�@��A���);%�
�
>�@/�)|��¬�
=~;%}�@��!@��
�¦:F|C�"�
�
�"�!�����$�);%�"�
���)�"=~�
�,£ �
=~;E�"=~�~��@�}a}�@k�����$�
�);%�"�
���)�"=~�¬B�|S��@C�ª|l�)=i�$|,� β > 3 ����=~;G�!@�;%|,�)=i�����$�);%�"�
���)�"=~� α > 3 ��@��
�¦��=~;N¡Å�
;%;
�����$�);%�"�
���)�"=~� ατ > 3 £

��µ���µ�� � #@���ny=�!��x,� � ��'ay1w�� �"#�{ Ìr�
| � �C�����Æ@��
�
;%=5���"}�@/�)�"=~�U������@1�%|��Ë=~�U@l>,�	@1�$�
�%��>�@���;%|��%�
���_@���=~��� p �A�)�
�"�
�
�"�
�
�5� �C�����AÎÏ�Ä�)�
|C=~;%|C} 9*�$|C|kÁE;�@��
��|C�"�A�Æ�1Ã~Ã~ÃªD'£ ¾ �G}�@C�
@����%=±��|_��|C;%���ª|��U��;%=~} 9$�5�~DÅB��
|C�iB�|N;%|C�
�	@1>,|N�)�
|N��@�}a}\@S�����$�);%�"�
���)�"=~�L���
�
>-�)�"=~�
G B����)�L@��U|,����=~�
|C���)�	@��Æ=~�
|~�
}\@/��>��
�"�
�a=~�
�����)�
|]�
;)�2��}a=~}a|C����£ ¾ �Ä>,=~�
���Ë��|_;%|,�
��@�;)��|��i@1��@]�%�"}a�
�"�"�
|��a�ª|C;)�%�"=~�\=~�°�)�
|E¡�|C|C¨�}�@���©�¡�=5B�|C;)�r@��
�
;%=5���"}�@/�)�"=~�Ë@��
�����
�~���ª|C�U���

ψR(u) =
1

1 + θ
e−2µθu/µ(2)(1+θ).

��µ���µ�� 
�� ���  
 xXy=�!��x,� � ��'ay1w�� �"#�{ Ìr�
|]����|5@a=~�È�)�
���G@��
�
;%=5���"}�@/�)�"=~�À�����)=�;%|,�
�
�	@1>,|��)�
|�;%���%¨X�
;%=�>,|��%��B����)�±�)�
|�=~�
|rB����)� θ = θ � λ = λ @��
�a|,����=~�
|C���)�	@���>,�	@��"}k�
B����)�Ë��@�;�@�}k|,�)|C; β �
���%�)�"�
�±�)�
|N�
;)�$���)�
;%|C|_}k=~}a|C�����_9*²E|N³!������|C;C�Æ���
	 �ªD'£


°|,�
β =

3µ(2)

µ(3)
, λ =

9λµ(2)3

2µ(3)2 , θ =
2µµ(3)

3µ(2)2 θ.

Ìr�
|C�U²E|N³!������|C;CÎÏ�Ä@��
�
;%=5���"}�@/�)�"=~�L���r�~���ª|C�L���
ψDV(u) =

1

1 + θ
e−θβu/(1+θ).

	 �����"=~�
�%���ª���"�a�)�
|Ä|,����=~�
|C���)�	@���>�@1�$|��)�
|�}a|,�)�
=��k�~���ª|����)�
|�|,�
@1>-��;%|��%�
����£%�
=~;
=1�)�
|C;]>,�	@��"} �����$�);%�"�
���)�"=~�
�]�"�¤=~;)��|C;N�)=L@��
�
���À�)�
|k@��
�
;%=5���"}�@/�)�"=~�°���$�"}k�"�	@�;%���¦�)=
�)�
|]¡�|C|C¨�}�@���©�¡�=5B�|C;)��@��
�
;%=5���"}\@/�)�"=~�°�
�)�
|_�
;)�$�r�)�
;%|C|_}k=~}a|C��������@C�ª|N�)=±|,�����$��£

��µ�
�µ
� 
 ' ��' 
 #
w $�y"' 'ay � 
�� ���  
 x\y��!��x,� � ��'ay~w�� �"#�{ -Ä|C;%|aB�|k�"���);%=����
>,|Ë@
�
|,BJ@��
�
;%=5���"}�@/�)�"=~�®��@1�$|��­=~�­²E|i³�������|C;CÎÏ�±����|5@¬�)=¤;%|C�
�	@1>,|Ë�)�
|U;%���%¨��
;%=�>,|��)�
B����)�<@��
=1�)�
|C;_=~�
|±B��
|C;%|±�)�
|±|,�
@1>-�];%�
�"�F�
;%=~��@��
�"�"���7�¬���N¨��
=5B��°£ÆÌ��
���G�)�"}a|XB�|
�$B�����>��¬�)=i��@�}a}�@������2�);%�"�
���)|��F>,�	@��"}k�E���¦���%�)�"�
�i�)�
|X�
;)�$�G�)�
;%|C|X}k=~}a|C�����G@��
�
�
�%|_�)�
|_|,�
@1>-�E��=~;%}l�
�	@U9��ªD���=~;��)�
|];%�
�"�L�
;%=~��@��
�"�"���7�U�"�U�)�
|]��@�}a}�@X>�@1�%|~£ -Ä=5Br�
|,�ª|C;C���)�
|_;%���%¨i�
;%=�>,|��)��B����)�L��@�}a}�@X>,�	@��"}���������|,�)|C;%}k�"�
|��U���Ë��=~�
;���@�;�@�}a|,�)|C;)�
(λ, θ, µ, µ(2)) �~�%=G�
=5B­=~�
|�@1�
�����)�"=~��@���|�����@/�)�"=~�±���È�
|C|���|���£ ¾ �
�$�)|5@1�±=~�
�)�
|r��=~�
;$�)�
;�@CBÒ}k=~}a|C������B�|N�
;%=~��=ª�$| µ = µ £�Ç��"�
>,|

ESt = −θλµt,
ES2

t = λµ(2)t+ (θλµt)2,

ES3
t = λµ(3)t− 3(λµ(2)t)(θλµt)− (θλµt)2,



�%ëCÖ � ð�� �/÷��/ÿ$þ7ûCø�Ü7Ú°Ù'æ��

@��
�i�"���)�
|G��@�}a}\@]>�@1�%| µ(3) = µ(2)

µ (2µ(2)− µ2) ���)�
|G��@�;�@�}a|,�)|C;)� (λ, θ, µ, µ(2))

}l�
�$����@/�)���$�	�
µ = µ, θλµ = θλµ, λµ(2) = λµ(2), λµ(3) = λ

µ(2)

µ
(2µ(2) − µ2)

@��
�iB�|N�~|,���)�
|_�%=~�"���)�"=~�
λ =

2λ(µ(2))2

µ(µ(3) + µ(2)µ)
, θ =

θµ(µ(3) + µ(2)µ)

2(µ(2))2
,

µ = µ, µ(2) =
µ(µ(3) + µ(2)µ)

2µ(2)
.

���"��@��"���ª�
B�|N=~���'@��"�U�)�
|S@��
�
;%=5���"}�@/�)�"=~�
ψ3MGDV(u) =

θ(1−R/α)e−βRu/α

1 + (1 + θ)R− (1 + θ)(1−R/α)
+
αθ sin(απ)

π
· I,

B��
|C;%|
I =

∞�

0

xαe−(x+1)βu dx

[xα(1 + α(1 + θ)(x+ 1))− cos(απ)]2 + sin2(απ)
,

@��
� α = µ2/(µ(2) − µ2) � β = µ/(µ(2) − µ2) £¾ �À�)�
|X|,����=~�
|C���)�	@���@��
�¬��@�}a}�@�>�@1�$|X�)�
���N}a|,�)�
=��À�~���ª|��E�)�
|±|,�
@1>-�_;%|��$�
����£
�
=~;r=1�)�
|C;�>,�	@��"}P�����2�);%�"�
���)�"=~�
���"�Ë=~;)��|C;r�)=a@��
�
���\�)�
|]@��
�
;%=5���"}�@/�)�"=~�°���$�"}k�"�	@�;%���
�)=k�)�
|l²E|_³�������|C;G@��
�
;%=5���"}�@/�)�"=~�°���)�
|S�
;)�$�Ä�)�
;%|C|l}a=~}a|C��������@C�ª|]�)=�|,�����$��£�:F|
B��"�"���%�
=5B®�)��@/�n�)�
|�}a|,�)�
=��a���Å@N�%�"�"�~���Å�"}a�
;%=5�ª|C}k|C���n=~�a�)�
|�²E|�³�������|C;Å@��
�
;%=5���
�"}�@/�)�"=~�¤B��
��>��¤Br@1�]�)@����¤���<ÁE;�@��
��|C�"�E9Â�1Ã~Ã~ÃªDE�)=Ë��|±�)�
|a��|��$�l@�}a=~�
�\Ð2�$�"}k�
�"|-Ñ
@��
�
;%=5���"}�@/�)�"=~�
�C£

��µ���µ�� 
 y"�B�Lw*x)y , ziy=� ��x,� � ��'ay1w�� ��#�{ Ìr�
|a�)|C;%} Ð7�
|5@C���¤�);�@�*a>'Ñk>,=~}a|��_��;%=~}
���
|C�
�"�
�G�)�
|C=~;$�ª£ ¾ �l;%���%¨_�)�
|C=~;$�l���!}a|5@��
���)��@/�!=~�l�)�
|�@C�ª|C;�@��~|��)�
|��
;%|C}k�"�
}k��|,���
>,|C|��a=~�
���a�%�"�"�~���)���X�)�
|�|,����|�>-�)|���>,�	@��"}k�,£�Ìr�
�����"}a�
�"�"|��!�)��@/���)�
|Ä��@���|,�7�±�"=�@1���"�
� θ
������=ª�%���)���ª|�@��
�X�$}�@��"�A£"-E�%}l�
�%�%|C�Ë9Â�1Ã~Ã~ÃªDÆ�%�
�~�~|��$�����)�
|���=~�"�"=5B��"�
�_@��
�
;%=5���"}�@/�)�"=~� �

ψHT(u) = exp

(
−2θµu

µ(2)

)
.

Ìr�
���l}a|,�)�
=��¯;%|����
�";%|��l�)�
|i|,�����$�)|C�
>,|Ë=~�r�)�
|i�
;)�2�X�7B�=À}a=~}a|C�����S=~���)�
|Ë>,�	@��"}
�%�"�C|]�����$�);%�"�
���)�"=~�°���%=XB�|]@1�%�%�
}a| � β > 2 ��=~;r�)�
|_�"=~�~��@�}a}�@X>�@1�%|~� α > 2 ��=~;r�)�
|
�!@�;%|,�)=k>�@1�%|~��@��
� ατ > 2 ��=~;r�)�
|]¡��
;%;�>�@1�%|~£

��µ���µ �:��$���waw*x)y , zFy��!��x,� � ��'ay~w�� �"#�{ -Ä�i��=~;i�
|5@C��� �);�@�*k>1���)�
|À�)|C;%}fÐ7�"�"�~���
�);�@�*k>'Ñ�>,=~}a|�����;%=~} ���
|C�
�"�
�]�)�
|C=~;$�ª���
���Å��@1��@��a=~�����"=~�
�Å�"���)|C;%�
;%|,�'@/�)�"=~�Ë@����%=]�"�
;%���%¨k�)�
|C=~;$�ª�
��@�}k|C���ª�
=~�\�)�
|]@C�ª|C;�@��~|~�
�)�
|N�
;%|C}a�"�
}k�r@�;%|N}X�
>��i�	@�;%�~|C;��)��@��Ë�)�
|
|,����|�>-�)|��Ë>,�	@��"}k�,£�Ìr�
���Å�"}k�
�"�"|��n�)��@/���)�
|G��@���|,�7���"=�@1���"�
� θ ���Å��=ª�$���)���ª|]@��
���	@�;%�~|~£



� ö,ö1ôAè��'Þ Ý�Ù'Ú"Þ"è'élè��Èô7â�Þ é�ö1ôAèCãÂÙ,ã2Þ æ Þ Ú"ò �%ë��
:<|N}�@C�\=~���'@��"�U�)�
|N��=~�"�"=5B��"�
��@1�$��}a���)=1�)��>N��=~;%}l�
�	@��

ψLT(u) =
1

(1 + θ)µ

∞�

u

FX(x) dx.

¾ �a;%���%¨l�)�
|C=~;$�±�
|5@C���±�);�@�*a>r���n}a=ª�$��=~�	�)|C�\@�;%�~�
|��±�)=]��|r�)�
|��7���
��>�@���>�@1�$|�;�@/�)�
|C;
�)��@��¦�"�"�~���Ä�);�@�*a>1£�-�=5B�|,�ª|C;C���"�"�~���Ä�);�@�*a>]����=~�!�$=~}k|_�"���)|C;%|��$�N@1�E@a>,=~}a�
�"|C}a|C���
�)=\�
|5@C���U�);�@�*k> �����G���E@����%=\�
|C|���|��¦��=~;Ä�)�
|l�"���)|C;%��=~�	@/�)�"=~�F@��
�
;%=5���"}�@/�)�"=~�À�)=\��|
�$�)�
���"|��U�"�i�)�
|_�
|,���Ä�%�
�
�$|�>-�)�"=~�°£

��µ*´��Yµ � 
 y"�B��
)����$���w_w*x)y , z¦y=�!��x,� � ��'ky1w�� �"#�{ Ì��
|Ë����|5@À���l�)=F>,=~}l�
�"�
|Ë�
|5@C���
@��
�Ë�"�"�~���E@��
�
;%=5���"}�@/�)�"=~�
� �

ψHLT(u) =
θ

1 + θ
ψLT

(
θu

1 + θ

)
+

1

(1 + θ)2
ψHT(u)

9*�%|C| -Ä�%}l�
�)�$|C�°���1Ã~Ã~ÃªD'£ÆÌr�
|±��@�;$�)��>,�
�	@�;_��|5@/�)�
;%|a=~���)�
���S@��
�
;%=5���"}�@/�)�"=~�F���E�)��@/�
���G���Ä|,�
@1>-�G��=~;Ä�)�
|l|,����=~�
|C���)�	@��!�����$�);%�"�
���)�"=~�F@��
�¤@1�2��}a���)=1�)��>�@��"���À>,=~;%;%|�>-�N��=1�)�
�"�U�"�"�~���E@��
�Ë�
|5@C���\�);�@�*k>1£

��µ*´�´�µ � 
 y"�B��
7w4y"�4� 
  _z&�"y"��'lv�y=�!��x�� � ��'ay1w�� �"#�{ ���";)�2�����"|,�È�
���"���);%=����
>,|��)�
|�>,�	@1�%�
S =~���%�
��|,����=~�
|C���)�	@��������$�);%�"�
���)�"=~�
�l9*�%|C|_|~£ �
£���}l�
;%|�>������ 
 w�y���{ �Æ�����
	~D��

S =

{
F : lim

x→∞
F ∗2(x)

F (x)
= 2

}
≡
{
F : lim

x→∞
F ∗n(x)

F (x)
= n, n ≥ 2

}
.

Ì��
���U>,�	@1�%�L>,=~���'@��"�
�U�"=~�~�
=~;%}�@��S@��
�Í:<|C�"�
�
�"�]�����$�);%�"�
���)�"=~�
�¯9 ��=~; τ < 1 D'£
ÔL=~;%|C=5�ª|C;C�E@��"�]�����2�);%�"�
���)�"=~�
�¦B����)� @¿;%|C�~�
�	@�;%���¢�~@�;$���"�
�®�'@��"��9 |~£ �
£��"=~�~��@�}a}�@��
�!@�;%|,�)=Ä@��
�_¡��
;%;Æ�����2�);%�"�
���)�"=~�
�'DÆ@�;%|n�$�
��|,����=~�
|C���)�	@��A£��
=~;Y�%�
��|,����=~�
|C���)�	@��������$�);%���
�
���)�"=~�
��B�|n>�@��S��=~;%}X�
�	@/�)|n�)�
|Å��=~�"�"=5B��"�
�G@��
�
;%=5���"}\@/�)�"=~�l=~���)�
|Å;%�
�"�l�
;%=~��@��
�"�"���7�ª£¾ � F ∈ S �
�)�
|C�Ë�)�
|S@1�2��}k���)=1�)��>N��=~;%}l�
�	@X��=~;r�	@�;%�~| u ���r�~���ª|C�U���
9$��ÊªD ψHTC(u) =

1

θµ

(
µ−

u�

0

F (x) dx
)

9*�%|C| -E�%}l�
�%�%|C�°�Ä�1Ã~Ã~ÃªD'£�Ìr�
���i}k|,�)�
=�� >�@�� ��|F�
�$|�� ��=~;Ë:F|C�"�
�
�"�A���"=~�~�
=~;%}�@��A�
�"=~�~��@�}a}\@��
�È@�;%|,�)=\@��
�U¡��
;%;������$�);%�"�
���)�"=~�
�,£

��µ*´ �°µ � �"' ��(
w 
 x�y=� ��x,� � ��'ay1w�� ��# ���AyEw�� 
�� �����"yªz�� 
 ���	� �!��#�z �!��# � ��x�' ( �"yª{ Ìr�
���
�)�"}a|ÄB�|Ä�
�%|Ä�)�
|E;%|C�
;%|��%|C���'@/�)�"=~��9Â�~D�=~�°�)�
|G;%�
�"�\�
;%=~��@��
�"�"���7�Ë@��
���)�
|G��|�>,=~}a��=1�
�%���)�"=~�¤=~�n�)�
|±}�@/���"}l�
} M @1�]@\�%�
}¥=~�n�	@1�
��|C;_�
|C�"�~�����C£8
Y|,� L1 ��|l�)�
|X�~@��"�
|�)��@/�_�)�
|±�
;%=�>,|��)� {St} ;%|5@1>��
|��N��=~;N�)�
|a�
;)�2�_�)�"}a|a@���=5�ª|a�)�
|±�C|C;%=U�"|,�ª|C�A£ É |,������"|,� L2 ��|X�)�
|l�~@��"�
|XB��
��>��¬���G=~���'@��"�
|��¤��=~;E�)�
|X�
;)�$�N�)�"}a|a@���=5�ª|X�)�
|X�"|,�ª|C� L1 �
L3, L4, . . . @�;%|S��|C�
�
|��¦�"�L�)�
|S��@�}a|_B�@C�ª£�Ìr�
|_�~@��"�
|�� Lk @�;%|l>�@��"�"|��U�)�
| �"y! ! 
 x� 
 ��$���w*v £°Ç��"�
>,|]�)�
|S�
;%=�>,|��)� {St} ��@1�Ä�$�'@/�)�"=~��@�;$�¬@��
�L�"�
��|C��|C�
��|C���N�"�
>,;%|C}a|C�����C�
{Lk}∞k=1 ���G@��$|����
|C�
>,|±=~���"�
��|C��|C�
��|C���S@��
�¦����|C���)��>�@��"���¬�����$�);%�"�
���)|��¦�~@�;%�	@��
�"|��C£	 �
|S>�@��L�%�
=5BÒ�)��@/�Ä�)�
|]���
}l��|C; K =~���	@1�
��|C;Ä�
|C�"�~�������
���)�"��;%�
�"�U�)�"}a|]�����~���ª|C�
���a@E�~|C=~}a|,�);%��>������2�);%�"�
���)�"=~�kB����)�a��@�;�@�}a|,�)|C;)� p = 1/(1+θ) @��
� q = θ/(1+θ) £



�%ë�� � ð�� �/÷��/ÿ$þ7ûCø�Ü7Ú°Ù'æ��
Ìr���
�,�
�)�
|_;�@��
��=~}P�~@�;%�	@��
�"| M }\@C�\��|N|,���
;%|��)�$|��

M =

K∑

i=1

Li.

Ìr�
���]�"}k�
�"�"|��]�)��@/� M ��@1�X@L>,=~}a��=~�
�
���~|C=~}a|,�);%��>\�����2�);%�"�
���)�"=~�R�~���ª|C�¯���F�)�
|
�����$�);%�"�
���)�"=~�L���
�
>-�)�"=~�

FM (x) =
θ

1 + θ

∞∑

n=0

G∗n(x),

B��
|C;%| G∗n ���n�)�
| n �)�i>,=~���ª=~�"���)�"=~�U=~�Y�)�
|N�����2�);%�"�
���)�"=~�ËB����)�\�)�
|N��|C��|�>-�)���ª|_��|C���
�%���7�

g(x) =
1

µ(1 + θ)
FX(x) =

1

1 + θ
b0(x),

@��
�i�)�
|]��|C�
�%���7�
9$�,Ó�D b0(x) =

FX(x)

µ
.

Ì��
|k@���=5�ª|±�*@1>-�N�)=~�~|,�)�
|C;GB����)�À�)�
|±;%|C�
;%|��$|C���'@/�)�"=~�Í9Â�~DÄ�"|5@1�
�G�)=\�)�
| � ������y�
z�� 
 ���	� �!��#�z �!��# � ��x='0( ��y ��=~;r�)�
|N;%�
�"�L�
;%=~��@��
�"�"���7� �
9$�5Õ~D ψ(u) = P(M > u) =

θ

1 + θ

∞∑

n=0

(
1

1 + θ

)n
B∗n0 (u),

B��
|C;%| B0 ���È�)�
|r�'@��"�
=~���)�
|������$�);%�"�
���)�"=~�k���
�
>-�)�"=~��>,=~;%;%|��%��=~�
���"�
�]�)=G�)�
|���|C�
�$���7�
b0 @��
� B∗00 (u) ≡ I{u≥0} £	 �
|À>�@��®�
�%|L�)�
���k��=~;%}l�
�	@¤�)=���|C;%���ª|¦|,���
�"��>,���Ë�$=~�"���)�"=~�
�\��=~;i@¤���
}l��|C;�=~�
>,�	@��"} @�}a=~�
���������$�);%�"�
���)�"=~�
�N9*�$|C|Ä|~£ �
£ -E�$}l�
�)�%|C�°���1Ã~Ã~ÃN=~;Å�!@���)2|C;�@��
�±:¢�"�"�"}a=1���
�����ª�~D'£ ¾ ���)��@/�N���G�
=1�N��=ª�)�$�"�
�"|~�°�)�
|X��=~;%}l�
�	@\>�@��¬��|a���";%|�>-�)���¤@��
�
�"�"|��À�)=Ë>�@���>,���
�	@/�)�"�
�¦�)�
|\;%�
�"�¯�
;%=~��@��
�"�"���7�ª£ -�=5B�|,�ª|C;C�����l�"���ª=~���ª|��a@����"�
�
�
���)|Ë�$�
}U���
|C�
>,|\B�|
�
�%|E�)�
|]ÔU=~���)| ��@�;%�"=±}a|,�)�
=����)=±�%�"}l�
�	@/�)|E�)�
|G;�@��
��=~} �~@�;%�	@��
�"| M @��
�i>�@���>,���
�	@/�)|]�)�
|_;%�
�"�L�
;%=~��@��
�"�"���7�ª£ �
;%=~}p9$�5Õ~D��)�
|];%�
�"�L�
;%=~��@��
�"�"���7� ψ(u) = EZ ��B��
|C;%|
Z = 1(M > u) �
}�@C�\��|_�~|C�
|C;�@/�)|��¦@1�r��=~�"�"=5BÄ�C£

9$�5D�ÁE|C�
|C;�@/�)|_@S;�@��
��=~} �~@�;%�	@��
�"| K ��;%=~} �)�
|G�~|C=~}a|,�);%��>N�����2�);%�"�
���)�"=~�ËB����)�
��@�;�@�}a|,�)|C;)� p = 1/(1 + θ) @��
� q = θ/(1 + θ) £

9Â�~D�ÁE|C�
|C;�@/�)|_;�@��
��=~}P�~@�;%�	@��
�"|�� X1, . . . ,XK ��;%=~}P�)�
|_��|C�
�%���7� b0(x) £
9AÊªD ��@���>,�
�	@/�)| M = X1 + · · ·+XK £9 Ó�D ¾ � M > u �
�"|,� Z = 1 �
=1�)�
|C;$B����$|]�"|,� Z = 0 £
Ì��
|¦}�@��"�®�
;%=~�
�"|C} �%|C|C}k�a�)=<��|À�%�"}l�
�	@/�)�"�
��;�@��
��=~}f�~@�;%�	@��
�"|���B����)�®�)�
|

��|C�
�%���7� b0(x) £
��� 9���9��B2765249:3 Ê�£��!;	� � 
  
 #
v=� w�� b0(x)

��y�vlyiz&����v 
  � ��x�' �"#������ �1x � �"(�x0� �
w�� 
  "��v-w*x=�Âu�(�w�� ��#
vSz��"#
v��  
 x 
  � #�y"' 
 �+�



� ö,ö1ôAè��'Þ Ý�Ù'Ú"Þ"è'élè��Èô7â�Þ é�ö1ôAèCãÂÙ,ã2Þ æ Þ Ú"ò �%ë,í
9 ��D � ��x 
 � �@�"# 
 #
w��Ay��nz&�"y"��'lv � b0(x)

��vlw�� 
  
 #
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FX1(x) + · · ·+ an

a1/β1 + · · ·+ an/βn
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=
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a1/β1 + · · ·+ an/βn
fX1(x) + · · ·+ an/βn

a1/β1 + · · ·+ an/βn
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a1/β1∑n
i=1(ai/βi)

, · · · , an/βn∑n
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ν

ν + x

)α
, µ =

ν

α− 1
, α > 1,
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b0(x) =

α− 1

ν
FX(x) =

α− 1

ν

(
ν

ν + x

)α
=
α− 1

ν + x

(
ν

ν + x

)α−1
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(
ν

ν + xτ

)α
, µ = ν1/τ Γ (α− 1/τ)Γ (1 + 1/τ)

Γ (α)
, ατ > 1,
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b0(x) =

Γ (α)

ν1/τΓ (α− 1/τ)Γ (1 + 1/τ)

(
ν

ν + xτ

)α
.

Ç�|,�
a = α− 1/τ, b = 1/τ, c = τ, d = ν.
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β1 = 0.014631
î
β2 = 0.190206

î
β3 =
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î �°ÿ2ø�� � 	

a1 = 0.0039793
î
a2 = 0.1078392

î
a3 = 0.8881815

î
θ = 0.1

� ��

u ≤ 1000
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 ÿ����'	Âø &,ÿÈÿ2÷A÷Aý,÷AùYø�����ð
θ u ψ(u) EPK EDV E3MGDV×5ð ×,í �%× ×5ð ��� �(� ×5ð ×B�)í�� − �5ð Ö'×�� � − �-ð ë-×-ë,Ö×5ð��%× �%× ×5ð ��� � � − ×5ð ×,Ö��B� − í�ð �CÖ �(� − Ö�ð ë �����×5ð��)í �%× ×5ð �-Ö ��Ö − ×5ð ×��,Ö'× − ë5ð � ���B� − �5ð � �%×,Ö×5ð Ö'× �%× ×5ð ë-ëB� � ×5ð ×-× �-í − �5ð�� � �,í − �5ð ���,í��×5ð Ö-í �%× ×5ð ë-× ��� − � � ��� ��� � − �
���
	��$� − � � �
��	 �×5ð �-× �%× ×5ð í'ëB�)× − ×5ð ×��-ë-ë − �5ð í��B��� − �/ð �,í�����-ð ×-× �%× ×5ð Ö'ë���� − ×5ð ×,í'ë-ë − �)×5ð ë-ë ��� − Ö�ð ���-×��×5ð ×,í �%×-× ×5ð ��� � � − ������� ��� � � � 	 � 	 � � �����
	×5ð��%× �%×-× ×5ð í�� � � − ×5ð ×B���'× �-ð����)Ö-í ×5ð ë-×��,Ö

×5ð��)í �%×-× ×5ð �CÖ � � − ×5ð ×,í��-× �-ð �B� � � ×5ð � �CÖ��
×5ð Ö'× �%×-× ×5ð � �Cí,í ×5ð ×B����� Ö�ð ���)Ö'× �-ð ×��-× �
×5ð Ö-í �%×-× ×5ð Ö����,ë ×5ð ×,Ö�� � �5ð � ��� � �-ð��%×B� �
×5ð �-× �%×-× ×5ð Ö �,ë � ×5ð ×,Ö'ë � �5ð ���-ë,Ö �-ð�� � � �
�-ð ×-× �%×-× ×5ð × �-Ö � − ×5ð Ö'×���� ��ð Ö'×��-ë − ×5ð × �����×5ð ×,í �%×-×-× ×5ð���� � � − ×5ð ×B�)í�� ×5ð ×-×�� � − ×5ð ×-×�� �×5ð��%× �%×-×-× ×5ð ×,Ö��)× − ×5ð Ö'× ��� − ×5ð � �CÖ�� ×5ð ×B� �-×
×5ð��)í �%×-×-× ×5ð ×-×,í � − ×5ð �-í�� � − �5ð �'×-×-× − ×5ð Ö���� �×5ð Ö'× �%×-×-× ×5ð ×-×B� � − �5ð í'×,í'ë − �5ð �,×-×-× − �-ð �B�%ë �×5ð Ö-í �%×-×-× ×5ð ×-×-×(� � � ��	
� � − � � ����	�� � ��� � � � �×5ð �-× �%×-×-× ×5ð ×-×-× � ��ð ������� − �5ð � �'×-× �5ð ���-×-×
�-ð ×-× �%×-×-× ×5ð ×-×-×,× � � �
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/ÿ$÷ 	 � ÿ �úý��  
�/ý-÷��&��� 
/øúù�	Â÷Aø�����	ÂøÏý���ð 
 ÿ����'	Âø &,ÿÈÿ$÷A÷Aý-÷AùYø�� ��ð
θ u ψ(u) EPK EDV E3MGDV×5ð ×,í �)×-× ×5ð í-í'× � � − ×5ð ×B� �,Ö − Ö'×5ð ëB�)í � − � �/ð Ö �,ë��×5ð��%× �)×-× ×5ð � � � �Cí � � ��� �
	 − �
�$� � � ��� − ���$� � �
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