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�
c�¥K<��
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− MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��M?:C&א�W�W! 
− �u�� א��dE�j��¹<`�א�
− Mא��Y&א�M:7��. 

KC&א��K7�x¹óE<���،MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��d��ºj����Y�W?��í�M�W���h�W�W!�א��K¥א�Ïא��א&
� g�¥� d�A&א� í� hóE�&א� j�Cא�� kA
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W��.�¼KE<E����£j�j��M?:C&א�·j@��W�¹

�jE��¹��،ME�KC��fא�j
�M�E��iC��א�Z��¹��¶K<א��f���KC���K�óW!�¹��MD�K>א���K�¤�£אW
��^>à�MEא�Y=��¹��ME�j.�
�

�M�WD���<^��KDE�א��¥K7����K��K�¤�א�<MD�K��­jC��¹����Y��h�אj�Tא­�א&C��M?:C��KD���kA
�K��M?:C��c�Y<��h@,¹
MD�K>א���K�X��.�K�¤��K���¥K7א���KDE��^>�C��M?:C&�M��C�K��.<���i���kA
��W�W
�M�WD����¼K
�א�<MD�K��l:=���jא

�¥K7��tא��K�j���� W�W!� ¼K9��� g��� ·�¹� ،KD<א�j�¹� KDא�W��א	� M�K��¹� £KE:qtא� �ZD��� W�W!�،MD�K>א���K�¤� h�
MD�K>א���K�¤�h��²WD����­j��f@��M�m��^>�C&א.�

�

ME�¤אj��Pא�Y��MD�K>א���K�¤� ¥K7א��� KDE��^>�C��×א��d�KC&א�hB9��� ·��Læ�í�M�pj&א�eA���MA�K-�M<E����

� g��1−1א�? h��� ME�K�Cא�� M��א�8 Ðא�W��� l�¹Wא�� ¥KE<&א� g�¥26)� � MD�K>א�� �K�¤� �K��� h�� ME�K�� d�KC�� �K7��)�
Tephritidae((.�

�
1−1�MEAE=7א���א%:_�

x� M�jA:&א� ME�K�Cא�� M����Yא�א��א�8 W�W���� � MEÑ¥� fE=7�� M:��é�� M�K��´KC�� ،�tK$א� g;<�� í�M?:C�� �K7�
KDEA
�M;�K3¹א�MD�K>א���K�¤��K���¥K7א���KDE��^>�C��.�

�
�ME�א�jא�L��K�XE>C���f���M:7�א&Yא��،M�Y��¹א�א��EoYא��א�א�Y�xא�MEAE=7א���M:%א�c8��·��¥Wæ¹א�kA
�M;�K3

M�jA:��ºY���א�א�Y���M��¹� ME�E��א�>fB�א��8 M:�¹�،M�m��^>�C&א� ¥K7��u��.<&א�ºj���?dE�א�=ªY��h�א&���
MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��M?:C&א��K7��.�

�
1−2�MD�K>א���K�¤��K���¥K7א���KDE��^>�C��M?:C��W�W!��

l�Kא���j�Cא��kA
�l��MD�K>א���K�¤��K���¥K7א���KDE��^>�C��M?:C��W�W����KDE��Y;Cא��Lא�jא��YqKC<א��·�:�
− � M?:C&א� W�W!)Y�� ،M?:C&א� g���l&K<א�� ¶K;Cא�� �KEא�W��� ¹�� ،£¹W�A�� ¼K?E�£� ¼K>q¹� MCB9��� MEAE8>�� _oא

�a�j&א� W�W���)GPS� (�M�¥Kא����foאj<א��aא�j�¹� ،µj�Wא�� «K?�¹� ،ME<E�:א�� Zא�j$¹א�£¹،W$א� YD;��×א�
M�Y9$א�d�KC&¹א�²،WD���L�א،�K9��x���K�X�א�<MD�K�א&��،M�¥Kא����Ð��foאj<¹א�( 

− ­j�/��K�¤�א­j��i
ó¦j�¹�²WD��
KD�א&lÑj�¹א&@l�K�í�א&M?:C/א�<MD�K�א&¦j� 
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− � ME�¹Tא� foאj<א�� ،e�¤� h@��� KB�E�� ،e�¤�fB7�� ·��kA
� ،foאj<א�� MEÑj�¹� �Y�¹¹�a�j�)¼KE�j�jE�� MA9>&א�(
�M�j�K¹א�� 

− Yא��M
Y	¹��¥אY$א�M�¥£¹�،ME��Cא��M�j�Y¹א��،¥K:�Tא�µj:��µW<��e�¤�í�K+�،ME�KC&א��KB��K¡�א���WoK�א�
KD�K"¹א 

 
�MD�K>א���K�¤�¥K7א���KDE��·j@��×א��d�KC&א�í¹WC
�¹��MEא�Y=��¹��،ME�KC���K�	T�¼אY;��KE<E���^>�C��ºj����

�ºY����K�	T)�	KC&א�foאj<א��Yא�j��،.E<E�:א��א�W
Tא�f��.foK<א��MEÑj��،(�M�WD��،��·I��W<א£�¤��K�א�<MD�K�א&
�א& h�� k�£�� ·j@�� W�M��K@�� ���Yא�א� M��� µKB<�	א� ·¹W�� M�m��^>�C&א� ¥K7��u�� £óW3א� ºj��� .�¸X�� f��� í¹

�MA��w�� K?�¹� M�K$א� ¸XD��²אÏ
tא� g��� W�¹�^>�C&א� ¥K7��tא� M�K���K��x� Mא��Y���KEAB<�� ¶KE?א�� ¥Wæ�،�tK$א
�g�a�¹�e�¤،��¤א�)��c7�£j�¹��K�¤�.(���K6�W�W!��M�K�א�K�z�í��M?:C�)�8��h�א&>¥KE�g�¥�3−1−1א&M�¥W�í�א�?

�M�m��^>�C&א�¥K7��u��£W3א�ºj����ºj��³j>�א&+�MD�K>(א��¹��µK�&א�fE�	�kA
�MEoKC��	א�ME�KC��²¹Y��L���
ºY����K�	T�(ME�E�8��µKB
��dE�:��l=�C��.�g�¥�d�A&א�Y�j�¹2ME�E��.���:j�¼K��MEDE�j�%:_�א�>fB�א��8

�
�1−3��¹�dE�jא���u����<`�א�

�^>�C&א� ¥K7��xא� M?:C��]oK8�� h�� d?��¹א�� ،�K7��¹� ،W�W���� MAB<���א& ME�K�Cא�� M����Yא�א��א�8 dE�j�� ¥Wæ
²K�� jä�kA
� KDEA
� M;�K3¹א� .�µKB
Tא�e�¤�í� K+� ،g;�C�� f@7�� KD��W!¹�א�א�Y�xא� ¸X�� M<א�Y�� ¥Wæ� KB�
�e�¤�Y�Tא�LA:��א¤��ME�E��j�א&qj(א��8Cא��kA
�í�²j�ME�K�Cא��M�
«¹Y����K7�:�g�¥22�א&>KE¥�א�l�¹W���Wא�Ð�א�8
�K�zא�¥K7א��� KDE��^>�C��d�KC��.(�×א��M?:CBA��fE=7א���M:ß�M:��Y&א�א�א�Y�y��fE�£�Ð9!�g���·G��kqj�¹

MD�K>א���K�¤��K���¥K7א���KDE��^>�C�.�
�

KDoK7��¹�M?:C&א�W�W!�doK�¹�fB7��W�¹:�
−�oאj<�� MBoK��í�foK<א�� ¥KB���»¥Kא���� K��x¹א�MEÑj&א� MCB9���،M?:C&א�í� K�£j�¹�²¹Y<&א� MD�K>א���K�¤�f

M?:C&א�
− W�W���Yא_o��MA8>��YD;�א$£¹W،�¹א$jא�Z�א�:�ME<E�¹א�K?C»�א�×�,@h��¥KB�A�µj�£�א&:M?:C�	��u�א��

KDC��،M�Ïא��_*�f���ME
�א�Z¥א ME�j�j@�tא��KB��l���K�X�א�<MD�K��a�j�¹؛�cq¹¹�א�EoYא��foK<א��d�KC�
�،ME��Cא��M�j�Y¹א��،¥K:�Tא�µj:��µW<B��ME�KC&א�µאj�T¹א�؛M�Y9$¹א�ME7�KÓא�foK<א��d�KC�¹�،²WD��א&

KD�K"¹א��WoK�
M�א�K�Y¡�א�Y	¹��¥אY$א�M�¥£¹ 
− Mא��Y&א��u�	�: 

• £KE:qtא�:�Ð�¹¹�،KD:*¹�¶j<:¹א��WoK8&א�£W
¹�،�K�j���<�E\�א&،WoK8�M�K��¹�א&،WoK8��K*»�א&
�WE8��f��í�،­jCA��¼K<���¸£KE:qא�)�»Xא��²WD��¹
£W��K�¤�א�<MD�K�א&�،WoK8&א�LE�Y��_*¹ 

• ¥KBא����KCE
�X���:M�E�C¹א��£ó£Ï¹א��V�¥K¹א���MEB@¹א��ME
jC¹א��_BCא� 
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− W��×א��ºY�Tא��K�z¹א�MD�K>א���K�X��MAB<���M�א&�K@&א�Ðא�W���u�	��K
jBá�kA
�Ð�G�� KÓ�·j@��
MD�K>א���K�¤�:_BCא��/aא�j&¹א�«K*Tא. 

�
Â?��A��M��C�K��dE�jא���hB9���·��l=�C�¹�M�K�¤�א­j����K
jBá��K�j����·��¥KD�x�MA��d�¹אM;�K3،�א���K�KE�א&

^>�C&א�¥K7��u��£óW3א�ºj�����u.�א�<MD�K�א&��M�WD��l�¹£·�א&���K>��tא�hóE<��¹�א�א�Y�xא�PoK��¹��K�j��א&
� �W&�ºY�Tא�MEAE=724א��f�Tא�kA
� 
YDא¼��.�MD�K>א���K�¤��K��� ¥K7א��� KDE��^>�C��×א��d�KC&א�N�W��א	� ¤�¹א

MA8א��»¤�£¥j���.Y�Tאª�א��،Y�W8���hóE<���M�K�א�doK�j��MB;CBA�א�?:M�Y��M�K�j�א��K�K�C�í�א��WA�א&
�

fB

Wא£��:_���¼K9���hóE<��¹�KDEA
�M;�K3¹א�ME�E�8��)�g��)Y;��2−4�א�?
�
1−4��Mא��Y&א�M:7���

�،M?�:&א� MEA3א�UoאjAא��e�¤�í� K+� MD�K>א���K�¤��K��� ¥K7א��� KDE��^>�C��×א�� d�KC&א� P�K�Y�� ·j@��·�� hóE<��
� Mא��Y&א� �א�<Y��¹)MD�Kא�א� �KCE
� aê¹� £KE:qtא� µK�&א� fE�	� kA
� e�¤� h�� (� fB<א�� �א���¹8:_ l�E��K?�K:�

¼KEÑ¥��WB�<&א�א�א�Y�y��.f���،.>�j&א�¥K�@��ME�¹H�&K��¼KEÑ¥�¼K9�j>��א�א�Y�xא�¸X��hóB9���W�¹:�
− g;Cא��XE>C��·KB9��ME�¹H��¹��ó£Wâ�M:A���a�B���]�
/L	KC��f@7��KDEA
�M;�K3¹א�א�א�Y�xא 
− loK8���/��MD�K>א���K�¤�W�W�
gA�אY7$א�����µKá�í�·jEoK8��­jCא��ºj����é. 
�

¹��K�K�Cא��M�K�j��M�Y:?א��MB;C&א�¶ój?��·��l=�C�/�¥K7א���KDE��^>�C��×א��M?:C&א��K7�x�א�א�Y�xא�XE>C��aא�Y��¹�
� ¥K��MCE<��M:7���XE>C���ME�¹H�
K�WC���g���j>^�א&�k���،M�Kó<>א��א¥�£xא�kA
�M;�K3א�·KB9��MD�K>א���K�¤��K��

j��M�Y:?א��MB;C&א�K�K�Cא��M�K��.lA��K��fE=7א���א�א�Y���kA

Yא²�xא�fB7�¹:�
− Mא��Y&א�א�א�Y6���XE>C� 
− Mא��Y&א�kA
��¥W?א� 
− �£KE:qtא�א£j�)M�¤K#א�א£j&¹א�WoK8&א�א�א�)Y�x¹א 
− M�jÓא�W�W!�kA
��¥W?א� 
− M��K@&א�Ðא�W��dE�:� 
− �u�� א��dE�j��¹<`�א�
− ME�E�
µKB�א��8Tא�dE�:�. 
�
2−�Wâ�«¹Y
�£�
2−1�MD�K>א���K�¤��K���¥K7א���KDE��^>�C��M?:C���K7���

� ·KB��c8�2−1�א�? ¹�2−2� g�¥� ¥KE<&א� h��26)� � MD�K>א���K�¤��K��� h�� ME�K�� d�KC�� �K7��)Tephritidae(�،
í�K9���KD?E�:��h@,�W��×¹א��،MD�K>א���K�¤��K���h��ME�K��M?:C���K7���WC
�¥K��
tא�í�K�X���Lא�jא��YqKC<א��

ME�Kא���ME
Y>א��¶K��Tא�í�£Wâ�j��K&�¼K?�¹�MD�K>א���K�¤��K���¥K7א���KDE��^>�C��M?:C�:�
�
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2−1−1�M�m��^>�C&א�¥K7��u��hóE<&א�ºj���!W�W�א&
�h��²WD����.�א�­jC�א& K��f
K>��K��M:��Y&א� Y�K���ºj�א&��kA
�M�m��^>�C&א� ¥K7��u��MCE<&א��K�j����c�j�א&

�¹א�>foK�¹א&�K�¤M?:C�א MD�K>�� �א&M?:C�¤א��. iE��a?��»Xא�� WAא���í��K�K�Cא�� M�K�j�� M�Y:?א�� MB;C&א� ¶j?��·�� ¥Wæ¹
�Mא��Y&א��K�KE��N�K�� ��¤א K�� Y�W?��� ME�K@א�� M�W�K���K�j���א& ¸X�� W�W���� MD�K>א���K�¤��K�z�^>�C&א� ¥K7��tא

W��M�zא�¥K7א���·��W�W����ME�K��KD�tj�j�Y�¹�K�j���.��j��h���X¸�א&
�

��K�K�Cא��M�K�j��M�Y:?א���KB;C&א�h��MB;C��f@��h@,¹א�ºj��BA��dE�Wא��W�W�
WC�א���M>A�ã�fא�j
��W
�kA
�£KB�
t
MD�K>א���K�¤��K�z�^>�C&א� ¥K7��tא� M?:C&� ¸W�W!�Lא�jא�� M�zא� ¥K7א��� h��L	KC&א� .�fא�j<א��^<��lA�� KBE�¹

��h@,�×א��M<oK7א�¥K��
tא�í�K�X�:�
- �¥Kא����Ð���l��M�¥Kא����א²Y�Tא�KD��Ï
 א&���K�j�א�×�א
- �،f�K-�­jC��¹��MD�K>א���K�¤�h��iא�¤�­jCA���K�K�Cא��M�K�j��ºY���M�Y:���KB;C��h��M�W���א&���K�j�א&

ME�j�j@�xא�²¹Y;¹א��foאj<¹א�−�MEא�Y=#¹(א� �Î%א�e�¤�í� K+/�MEè¥Kא����K�KEא��� ¹��h�� KDEA
�f8�א&�
�é��µjqjA��KDEA
�M;�K3א��jA:&א��K�j���<^��KDE�א��K7¥�א�K�z�M�Y<&��K��l�א&C��ºY���d�KC��fB


�K�zא�h��ME�K��¥KÅ.(�
�

�d�A&א�í�W�j�¹1MD�K>א���K�¤�¥K7א���ºj����Y�W?��í�MAB<���.�cq¹��Ð�K<BA�א&
�
2−1−2�íאY=#א�cqjא��

�<^�א&?M�Ï��K�z��K�¤�א�<húE<�MD�K�א&MB;C�א�?:C&א�¥K7��tא�M?:C��£¹W���K�K�Cא��M�K�j��M�Y�.�µZ<א��·j@��t¹
)íאY=#א�¹��l<E�:א��(MD�K>א���K�¤��K�z�^>�C��¥K7א���M?:C���K7�x��¥¹Y9�K��¼K�jA:�.�
�

A8א��dE�¹�^>�C&א� ¥K7��tא� M?:C��W�W!�cqj��MAB<���א& £¹W$א� g	¥�h@��·��l=�C�¹�foאj<A��Ö�Cא�� £j�j�K�� M
�²Y<א���h@,�£¹W$�iא���j��ºY"�·��¹��²WD��
AאME�¹T��­jC��K�¤�א�<MD�K�א&M�jD���KDE.�

�
2−1−3��K7�xא�f���Mא��Y&א�M:7�����

­jCא��£j�¹�ºW��Y�W?���Mא��Y��µKB
G��¶KE?א��،MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��M?:C&א��K7���f���،l=�C��
E�j�jE�� K�£óW!� �Ï>�� ¸¥K7א���ºj���¹� MD�K>א���K�¤�h��²WD����،M?:CBA�Mא& ME�KC&א��KB��¹א� ،i�jA	¹� ،­jCא��

��W&�M�	KC��MEC��א�¥K��

kA�אj�¹12f�Tא�Y�א�>foK�¹א�ME�K����¼אYD
��.�
 
2−2�ME�K�Cא��M� ��Yא�א��א�8
2−2−1�Mא��Y&א�M:7�� 



d�A&א�2 � CPM 2008/2 

12/���ME�K�Cא��M��<^�:��­¹Y7��¥KE<�l�¹£���Wא�Ð�א�8C��d�KC���K7��MD�K>א���K�¤��K���¥K7א���KDE�)�TEPHRITIDAE(��
CPM 08/k1430a 

� Mא��Y&א� g;�� ·j@��WB�<&אא� kA
�^>�C&א� ¥K7��y�� M?:C��»��í� MA�KB��� £KE:qt� .�í� MAB<���א& Mא��Y&א� hóB9��� W�¹
�í��£¥אjא��LE�K	Tא�MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��M?:C&א�ME�K�Cא��M��g�¥6�א&>KE¥�א�l�¹W���Wא�Ð�א�8

� )�K�zא�Mא��Y&�MEDE�jא���«j:%א(� g��א�l�¹W���Wא�Ð�א�8�M�א£KE:qt�í���·G7���Yא�א��2−2−2−1،�¹א�? ¥KE<&א
�ME�K�Cא��g�¥26)��MD�K>א���K�¤��K���h��ME�K��d�KC���K7���)Tephritidae�(MAq�א�¤�ºY���MEBA
��K�jA<��M��¹.�
�

��K�¤�WqY��a	¹א�jä�kA
�،Mא��YBA��MECE�¹¥�M?�Y��KD>qj��،MD�K>א��¥KÅ��KCE
�aê��KEAB
t¹���hóE<�א	��Wא¶�
D�K>א��l��MEC?א���¸X��·j@��OE��MBE?<א��¥j�Xא��MEC?��KDE��¶W����<^��K	���KC�א&KC�d�א�×��C��¥K7א���M?:C��í�M

ME�EoYא��א�£Tא.�
�

¹�Mא��Y&�MD�K>א��h���KCE
�aBÝ�£KE:qtא�MEAB
��K�K�Cא��M�K�j��M�Y:?א��MB;C&א�fB@��W�¹/MD�K>א���K�¤�Wq¥�¹��.
+�MD�K>א���KCE
�aê�·��kA

�Wא£�xא�¶W
�¥Wæ¹�،�£j�j&א��K�Xא��M
jBá�g���W�W����ME�K��M�£�UE���h��K�£Y>

���¸£Y>+�i�W�W�KDC��d?��<^��KDE�א��¥K7����K��K�¤�א�<MD�K��¹�א��C��×א��M?:C&א�M�K���.�א�א�Y���hóB9���W�¹
� g��í�א�? ��eA�א�jא¥£� Mא��Y&2−2−2−2א�K>א�� ¥KÅ��KCE
�aê�א�א�Y���·G7���í�MD�M��א�l�¹W���Wא�Ð�א�8 ¥KE<&א

�ME�K�Cא��g�¥26)���MD�K>א���K�¤��K���h��ME�K��d�KC���K7��)Tephritidae(.(�
�

�Ð�� ME�¹Tא� foאj<¹א�� M�¥Kא���� foאj<א�� W�W!¹� MA8>C�� �¥j8�� KD
¦j�¹� MD�K>א���K�¤�foאj
� £j�¹� fE���� hóE<��¹
M�¥Kא����7.���_E:à�í��K�jA<&א�¸X��W
K��¹�M�jD�
W�í��Y�W?�א�K���W�¹�foK<א���KCE
�aê¹�£KE:qtא�MEAB
�M:

KDEA
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�ME�E��<^��KDE�M>q�א·��W��»£H��é��·TW?�e�¤��dE�:��:_�א�>fB�א��8C��×א��M?:C&א�
�¥K7א����M?:C&א��K7����£K
��é��M�K$¹א�MD�K>א���K�¤��K���K?�¹EDE�jא���«j:�A¥KE<&א�אXÓ�M.�
�

E�E�
Wא£��:M�א�>fB�א��8��hóE<��¹M��a��×א��M?:C&א�MEא�Y=�¹�،MD�K>א���K�¤�h��²WD���Yא
�K��ME�j�jE�א�­jC�א&
M?:C&א�í�i<�¦j�¹�i�Y�¹¹�foK<א��ME�j�jCE�¹�،ME�KC&א�²¹Y;¹א��،�K�zא�¥K7א���KDE��^>�C�.�

�
E�8��fB
�M:��dE�:���M�jA:&א�YqKC<א��fB7�¹ME�:�

− <��h
�·u
xאM>q�fE:¼K�	KC��e�¤�·K��KB�E��MD�K>א���K�¤��K���¥K7א���KDE��^>�C��×א��M?:C&א� 
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− �MEoK�ZE>א��Zא�j$א)�f��§KE�G��¥KBא���M�K��$א�f����،£K8¹א�Y7�A��M<�K&א��KECא��.( 
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¹
MD�K>א���K�¤��K���¥K7א���KDE��^>�C�:�

− C&K��MBoK���K��)foאj<א��(�MEB�Tא�א�¤ 
− ¹� �£j�j&א� MD�K>א���K�¤� h��²WD���א& ­jCA�� ºY�Tא� M�¥Kא����Ð�¹� M�¥Kא���� foאj<�K�� MBoK�h@�� Æ� ·��

�ºj���¹�Y�W8�A��MD�j�£j�¹�µK$א�k9�?��L���،K� 
− ¹¹� MD�K>א���K�¤� h��²WD���א& ­jCא�� ME�j�jE��� dA<��� MEè¥K���u�	� M��� f��� ME�Kp���K�jA<��¸£j�

��K���¥K7א���KDE��^>�C��×א��M?:C&א�í��£j�j��·j@��W��MD�K>א���K�¤�h��ºY���א­j���M���¹��i���K@�¹
MD�K>א���K�¤. 
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³K:Cא��
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�

ME>A%א�
�

�KC�
�KCE�א�7�X���ªאY���
�

�K�A:�&א�
1−�M�K	Yא��W�W!�
�
��W�¹MCE�א�>��−2
�
3−��MEoK8���Ð�¹�MEoK8���doאY:���KCE<א��X���
3−1���K8�xא�kA
�Z@�Y&א��KCE<א��X���
3−1−1��Ð�K<&א�
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3−1−�3��doאY����KCE<א��X���WB�<&א�K8�xא�kA
���
3−1−3−1�M:E����X�א�>�KCE��j7<�KאMEo�א��
3−1−3−2�g;�C��f@7���KCE<א��X���
3−1−3−3���KCE<א��X��ME?�:א��M?�Y:�K��
3−1−3−4�l�K���K���KCE<א��X���
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ªאÏ�tא��K>@א��·��bA��	��100MoK&א�í���.�W?���·j@L<8א��h��،µK�&א�fE�	�kA
�،�c7�zא�K�¼K�Y8��؛�t�W��KB��
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�OE�u= (n-1)/2��(Cochran, 1977).�
�

�W�W����M�£K<&א�óf��·�nB
�h@,�h@�¹�¼KE�K���L<q��µu��h��¹��L�Y?��K��iAºj8?א���tKB��tא�Y�W?�.�
�

�·t¹W#א���¹1.�¹�2�¶K����M�j�â��KCE<א��¶K��TK	¥�t�·j@��K�WC
�c7��ºj���¹�M?��ºj���¹�،M>A�ã��
�µj�?&א�£W<אא�Y>q. 

�
�µ¹W1�א# .��µ¹W��w�K��KCE<A�� KE�Wא�� ¶l�j��&�M?���·K=A��95� MoK&א�í�� ¹99MoK&א�í�� WC
��c7���K�j���

l	WCÓא�³j��a�¦jא���،M�K	Yא��g�$�¼K<����Ð=�� 
P�=95MoK&א�í���)ºj���M?א���(�

�MoK&א�í�ºj����c7@א���×¥K���tא�¹��\E�>א�����K>��
P�=99��MoK&א�í)ºj���M?א���(�

�MoK&א�í�ºj����c7@א���×¥K���tא�¹��\E�>א�����K>��
�£W


�í� א�W�jא�
M�K	Yא��0.1 0.5 1 2 5 0.1 0.5 1 2 5 

2524* - - - - 25* - - - - 
5039* 48 - - - 45* 50 - - - 
10045 78 95 - - 59 90 99 - - 
20051 105 155 190 - 73 136 180 198 - 
30054 117 189 285* - 78 160 235 297* - 
40055 124 211 311 - 81 174 273 360 - 
50056 129 225 388* - 83 183 300 450* - 
60056 132 235 379 - 84 190 321 470 - 
70057 134 243 442* - 85 195 336 549* - 
80057 136 249 421 - 85 199 349 546 - 
90057 137 254 474* - 86 202 359 615* - 
1 00057 138 258 450 950 86 204 368 601 990 
2 00058 143 277 517 1553 88 216 410 737 1800
3 00058 145 284 542 1895 89 220 425 792 2353
4 00058 146 288 556 2108 89 222 433 821 2735
5 00059 147 290 564 2253 89 223 438 840 3009
6 00059 147 291 569 2358 90�224 442 852 3214
7 00059 147 292 573 2437 90 225 444 861 3373
8 00059 147 293 576 2498 90 225 446 868 3500
9 00059 148 294 579 2548 90 226 447 874 3604
10 00059 148 294 581 2588 90 226 448 878 3689
20 00059 148 296 589 2781 90 227 453 898 4112
30 00059 148 297 592 2850 90 228 455 905 4268
40 00059 149 297 594 2885 90 228 456 909 4348
50 00059 149 298 595 2907 90 228 457 911 4398
60 00059 149 298 595 2921 90 228 457 912 4431
70 00059 149 298 596 2932 90 228 457 913 4455
80 00059 149 298 596 2939 90 228 457 914 4473
90 00059 149 298 596 2945 90 228 458 915 4488
100 00059 149 298 596 2950 90 228 458 915 4499
200000+59 149 298 597 2972 90 228 458 917 4551

�
M�u<א��N<p¹�W�¹)�*�(µ¹W#א�í�gE?א��^<��¶K���µ¹אW#א�í�Mp¹Y<&א��K�j�¥KCE�
h��j�T·��>^�א��Y>�·���Zא���
�M�K8��א�W�jא��h�)�،µK��300�M�KqI���W�¹�0.5&א�í�MoK�dא�j��1.5MC��X�¹א��Ð�h@-�(.��W�¹��M�K8�í�א�7



CMP 2008/2� d�A&א�3 �
 

�M��/19��ME�DC���X�א�>�KCE��h�א�7��KC:�א�­¹Y7�ME�K�C��¥KE<�l�¹£���Wא�Ð�א�8
CPM 08/k1430a 

��£Y>��MC�7�)Tא�א£W
�W<�M�K8£�א3��j��h�א�W�jא��א&�?f�K�א¹
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M�K8&(א�.�6��PoK�Cא��·¥K�700�¹�800µK�&א�fE�	�kA
�M�K	Yא��í��W�¹��.(�KD>7��g���×א��M��Cא��·��¼K9���Ø<��אX�¹

�M�K8&א�א�W�jא��h��W�¼uEA��f���·j@��h��Y����M�Kqxא�¸X��c7��fB�ç�i���¹��،µ¹W#א�í��£j�j&א�M��Cא��h��
µ¹W#א�í�Upj&א�M?א���ºj����.�
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�KB��N<p¹M�u<א�)�−(�µ¹W#א�í�gE?א��^<��¶K���MC@-�Ð��Mp¹Y<&א��K�j�¥KCE���f��h��W�¹�¹א��W�)�T·��>^�א�
M�K8�(.�
�
�µ¹W2�א# .�&��K�¥W���KCE<א�� ¶K��G�� µ¹W�� ·K=A��� M?א��� l�j�80¹� MoK&א� í�90�g�$� ¼K<��� �Ð=���c7���K�j���� WC
� MoK&א� í�

l	WCÓא�³j��a�¦jא���،M�K	Yא��
P�=80��MoK&א�í)ºj���M?א���(�
�

�MoK&א�í�ºj����c7@א���×¥K���tא�¹��\E�>א�����K>��

P�=90��MoK&א�í)ºj���M?א���(�
�

�MoK&א�í��ºj���c7@א���×¥K���tא�¹��\E�>א�����K>��

�£W

�í� א�W�jא�

M�K	Yא��
5 2 1 0.5 0.1 5 2 1 0.5 0.1 

10027 56 80 - - 37 69 90 - - 
20030 66 111 160 - 41 87 137 180 - 
30030 70 125 240* - 42 95 161 270* - 
40031 73 133 221 - 43 100 175 274 - 
50031 74 138 277* - 43 102 184 342* - 
60031 75 141 249 - 44 104 191 321 - 
70031 76 144 291* - 44 106 196 375* - 
80031 76 146 265 - 44 107 200 350 - 
90031 77 147 298* - 44 108 203 394* - 
1 00031 77 148 275 800 44 108 205 369 900 
2 00032 79 154 297 1106 45 111 217 411 1368 
3 00032 79 156 305 1246 45 112 221 426 1607 
4 00032 79 157 309 1325 45 113 223 434 1750 
5 00032 80 158 311 1376 45 113 224 439 1845 
6 00032 80 159 313 1412 45 113 225 443 1912 
7 00032 80 159 314 1438 45 114 226 445 1962 
8 00032 80 159 315 1458 45 114 226 447 2000 
9 00032 80 159 316 1474 45 114 227 448 2031 
10 00032 80 159 316 1486 45 114 227 449 2056 
20 00032 80 160 319 1546 45 114 228 455 2114 
30 00032 80 160 320 1567 45 114 229 456 2216 
40 00032 80 160 320 1577 45 114 229 457 2237 
50 00032 80 160 321 1584 45 114 229 458 2250 
60 00032 80 160 321 1588 45 114 229 458 2258 
70 00032 80 160 321 1591 45 114 229 458 2265 
80 00032 80 160 321 1593 45 114 229 459 2269 
90 00032 80 160 321 1595 45 114 229 459 2273 
100 00032 80 160 321 1596 45 114 229 459 2276 
200 00032 80 160 321 1603 45 114 229 459 2289 
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�،ME�K�Cא��M�
ªY��Y�T¹çlpYאª�א�8�¹��M���MCE
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�

��f�Tא�kA
�M�K8���W�¹�M;�u��µKBא���·j@��iEA
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�a�¦j���MBE?א��loKC��a�¦jא���L�Y?��h@,¹Poisson.�¹�MBE��£א£Z��K�WC
n�f?�¹�MBE��p�loKC��a�¦jא���M�£K<��·I��،

�jא¥£א�?MBE�א���¸u�a�¦j��M�£K<&�fE1�Poisson�£¥אjא�¸K�£���.�

 P(X=i)eeφp
 =�������������M=E8א��7�

�
�OE�e��k�l<E�:א��g��¥K�jA��§K	Tא�MBE�.�
�

�µKBא���_E����h@,¹kA
�¥j�<א��¶W
�é��M�K8��Ð��א�W�¹��
�

 P(X=0) = e-nφp���������=E8א�M�8 
�

�µKBא���L�ç¹kA
�¥j�<א��f�Tא�kA
��W¹א��M�K8���W�¹�)M?א���M�¥£�(i���kA
�
�

 P(X>0) = 1-e-nφp������=E8א�M�9�
�
¹Y>���MBE?��M�£K<&א�n �ME�Kא���M=E8א��h
�W�W���g�א�>KMCE�h@,�א	��Wא�D×،�א����:�
�

 n = -ln[1-P(X>0)]/φp���=E8א�M�10�
�

�·t¹W#א�YD;�¹3�¹�4�¶K����،c7@א����K>��h��M>A�ã��K�j��&�¼K�j�â�،¼אY>q�µj�?&א�£W<א��·j@�� K�WC
�MCE<א��
�a�¦j�¹�MBE?א��loKC��a�¦jא���a��M?¹א�����K>@א��l�j���¹Poissonl�Kא����kA
�،�.M�K��M�¥K?��hóE��¹�bA�����K>��dE?!�

100¶K��T�M��C�K��MoK&א�í��µ¹W#א�í��KCE<א��(1�א&�Y;א��d�Y1�(�a�¦j�¹�MBE?א��loKC��a�¦jא���·�Poisson�·KE:<��
�MBE��·j@���K�WC
�l	WCÓא�³j��a�¦j�A��MA�K-�PoK��n �MBE�¹��Ð���p�Ð=q�.�

�
��l�j�א�>�KCE����µ¹W�¶K��3:�µ¹Wא#&�M?��95�¹�99�MCE<א��g���·j@��OE����K>@א��gE?��¼K<���،�Ð=���c7���K�j����WC
�MoK&א�í�

kA�jä��²K،�א��a�¦j��loKC�א�?Ð��MBEא¼�M�jAã�MCE<א��·j@�¹�،�

P=95��MoK&א�í)M?א���M�¥£(�
�MoK&א�í�ºj����c7@א���

P�=99��MoK&א�í)M?א���M�¥£(�
�MoK&א�í�ºj����c7@א���

�א�W�jא�� £W

�íM�K	Yא��

5 2 1 0.5 0.1 5 2 1 0.5 0.1 
100 59 149 299 598 2995 90 228 459 919 4603 

99 60 150 302 604 3025 91 231 463 929 4650 
95 62 157 314 630 3152 95�241 483 968 4846 
90 66 165 332 665 3328 101 254 510 1022 5115 
85 69 175 351 704 3523 107 269 540 1082 5416 
80 74 186 373 748 3744 113 286 574 1149 5755 
75 79 199 398 798 3993 121 305 612 1226 6138 
50 119 299 598 1197 5990 182 459 919 1840 9209 
25 239 598 1197 2396 11982 367 919 1840 3682 18419 
10 598 1497 2995 5990 29956 919 2301 4603 9209 46050 
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��l�j��M?�µ¹W�¶K��G��:�µ¹W4�א#&��KCE<א��95¹�MoK&א�í�99��K�j����WC
�MoK&א�í��g���·j@��OE����K>@א��gE?��¼K<���،�Ð=���c7�

kA�jä��،²K��Ya�¦j	�Kא�Y	M�K���Ðא¼،�j@�¹·�א��M�jAã�M�Poisson�

P=95�MoK&א�í�)M?א���M�¥£(�
�MoK&א�í�ºj����c7@א���

P�=99�MoK&א�í�)M?א���M�¥£(�
�MoK&א�í�ºj����c7@א���

��K>@א��
MoK&א�í�

5 2 1 0.5 0.1 5 2 1 0.5 0.1 
100 60 150 300 600 2996 93 231 461 922 4606 

99 61 152 303 606 3026 94 233 466 931 4652 
95 64 158 316 631 3154 97 243 485 970 4848 
90 67 167 333 666 3329 103 256 512 1024 5117 
85 71 177 353 705 3525 109 271 542 1084 5418 
80 75 188 375 749 3745 116 288 576 1152 5757 
75 80 200 400 799 3995 123 308 615 1229 6141 
50 120 300 600 1199 5992 185 461 922 1843 9211 
25 240 600 1199 2397 11983 369 922 1843 3685 18421 
10 600 1498 2996 5992 29958 922 2303 4606 9211 46052 
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�

 P(X=i) = ⎟
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f �j��_	j�&א�µW<&א�M�K8&א�א�W�jA��)M�Kqxא�ºj����(M�K	Yא��í.�

P(X=i)��M;�u��µKBא���j�i �K��M�K	¥�í�M�K8���W�¹��
n�=K��M�K	¥�í�א�W�jא��£W
.�
∏��j�Mא�£�P�C&א��
θ�M�K	Yא��í�aóB��A��¼K	KE��Y�j��Y��bA���×א��E�KD�j�¹�θ�k��<θ <1.�
�
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P(X=0)≈ (1-nθ )-(f/θ ) 

Pr (X=0)≈  (1+nθ )-(mf/θ )������� 
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M��Kא���L�Cא��M?�Y�¹�ME	WCÓא�³j��M?�Y:�K���KCE<א��X���PoK���.��M�¥K?�9 

�
��ºj��c7�:�µ¹W5�א#��WC
��KCE<א��X�T�M>A�� �í�א&10MoKא��?M�í���PoK�א%:_�א&
�ME	WCÓא� ³j�� M?�Y:�K���KCE<א�� X���)��KCE<א�� X��

MEoאj7<א��M?�Y:�K�(�
�L�א��X��M��K�אC�K���KCE<�)�2MoK&א�í�(�

MCE<א��g���MCE<א��g���c7@א��í�M?א���MCE<א��g���c7@א��í�M?א���
10 10 1 1�0.100 
50 22 0.954 1 0.100 

100 25 0.952 2 0.191 
200 27 0.953 4 0.346 
300 28 0.955 6 0.472 
400 28 0.953 8 0.573 
500 28 0.952 10 0.655 

1 000 28 0.950 20 0.881 
1 500 29 0.954 30 0.959 
3 000 29 0.954 60 0.998 

�
�µ¹W�6�:�KD>7��h@,�×א��KE�Wא���K�j����ºjא&+�M?��95MoK&א�í��KCE<א��X�T�M>A�����K	�µKB<�א%:_�א&
�ME	WCÓא� ³j�� M?�Y:�K�� �KCE<א�� X��)���KCE<א�� X��

Kא��M?�Y:�MEoאj7<�(�
C�K���KCE<א��X���M��Kא���L�)2MoK&א�í�(�

MCE<א��g���MCE<א��g���c7@A��k�£Tא�ºj���א&��ºj�אk�£T��c7@A���g�א�>MCE�א&
10 10 0.10 1 1.00 
50 22 0.10 1 0.96 

100 25 0.10 2 0.78 
200 27 0.10 4 0.53 
300 28 0.10 6 0.39 
400 28 0.10 8 0.31 
500 28 0.10 10 0.26 

1 000 28 0.10 20 0.14 
1 500 29 0.10 30 0.09 
3 000 29 0.10 60 0.05 

�
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