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�º® �ã�ÒÓ© �+ ≥ �� ää� °�ÈÓºmÒ�°« mºÏäºÎÓ©ä
¯ËÏºÓÈÓ°ÓºË mºÏ�Î�ËÓÒË °º°�mËÓÓº® �È°�º�© ¹¯Ò
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¹Ë¯mº® �È¯äºÓÒ}Ò °º°�mËÓÓ©² }ºãËÈÓÒ® ¯È°¹ãÈmÈ
I�� �È} }È} ¯È�Ò�° °º°¯Ë�º�º�ËÓÓº°�Ò ªãË}�¯ºÓÓº�º
¹��}È UH m �ÈÓÓºä ª}°¹Ë¯ÒäËÓ�Ë °º°�Èmã«ã ¹¯Ò�
ãÒÏÒ�Ëã	Óº ��� ää� È mºãÓºmº® mË}�º¯ ¹Ë¯mº® �È¯�
äºÓÒ}Ò }ºãËÈÓÒ® ¯È°¹ãÈmÈ ©ã ¯ÈmËÓ N  π��+
≈ ���� °äÜ�� �º ÏÓÈ�ËÓÒË ¹È¯ÈäË�¯È N5 �ºãÎÓº ¹¯Ë�
mº°²º�Ò�	 �⋅��Ü��N5 ≥ ≥ �⋅��Ü��� �¯Ò ª�ºä }ºªÁ�
ÁÒ�ÒËÓ� &� � ���� °ãË�ºmÈ�Ëã	Óº� �È°�º�È I� ÓË
�ºãÎÓÈ ¹¯Ëm©�È�	 ���� ���
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zÈ} mÒ�Òä� ÏÓÈ�ËÓÒË �È°�º�© º¯ÈÏºmÈÓÒ« ¹Ò�
}ºm ¹¯º¹ãÈmãËÓÒ«� ¹ºã��ËÓÓºË ª}°¹Ë¯ÒäËÓ�Èã	Óº�
ÓË ¹¯Ëm©�ÈË� º�ËÓ}� ¹º Áº¯ä�ãË ��� Û IPD[ ≅
≅ ����I�� ���� ��� tº¯º�ËË °º�ãÈ°ºmÈÓÒË ª}°¹Ë¯Ò�
äËÓ�Èã	Ó©² �ÈÓÓ©² ° ¯È°�Ë�Ó©äÒ ¹ºã��ÈË�°« ¹¯Ò
mÓ��¯ËÓÓËä ¯È�Ò�°Ë ¹È¯º�ÈÏºmº�º }ÈÓÈãÈ 5 ≅ � ää�
{ ª�ºä °ã��ÈË ÏÓÈ�ËÓÒË �È°�º�© ¹Ë¯mº® �È¯äºÓÒ}Ò
°º°�mËÓÓ©² }ºãËÈÓÒ® ¯È°¹ãÈmÈ m ¹È¯º�ÈÏºmºä
}ÈÓÈãË °º°�ÈmÒ� I� ≈ ���� ��� ��º ¹¯È}�Ò�Ë°}Ò °ºm�
¹È�ÈË� ° �È°�º�º® }ºãËÈÓÒ« �ã�ÒÓ© ¹¯º¹ãÈmãËÓÒ«
IPD[ ≅ ���� ���

sÈ ¯Ò°� � ÒÏº¯ÈÎËÓ äÈ}¯º�ãÒÁ °�Èã	Óº�º º�
¯ÈÏ�È� m©¹ºãÓËÓÓº�º ¹¯Ò �Ë² ÎË ¹È¯ÈäË�¯È²� ��º
Ò º¯ÈÏË� ÓÈ ¯Ò°� �� Óº �ÎË ° ¹¯ÒäËÓËÓÒËä ¹¯º�
�ºã	Óº® ¯ÈÏmË¯�}Ò ã��È m mÒ�Ë °ÒääË�¯Ò�Óº® ¹Òã©
° �È°�º�º® I  ��� �� Ò Èä¹ãÒ���º® $  � ää�
v}º¯º°�	 °mÈ¯}Ò� }È} Ò m ¹¯Ë�©���Ëä °ã��ÈË�
°º°�Èmã«ãÈ � ää�°� { ª�Ò² �°ãºmÒ«² }ºãËÈÓÒ«
�ã�ÒÓ© ¹¯º¹ãÈmãËÓÒ« ÒäË
� �º¯ÈÏ�º äËÓ	��

Èä¹ãÒ���� ¹º °¯ÈmÓËÓÒ
 °º °mÈ¯}º® °�È�Ò�Ë°}Òä
¹��}ºä� cÈ�Ò�° ªãË}�¯ºÓÓº�º ¹��}È m Áº}Èã	Óº®

cÒ°� ��  È°�º�ÓºË ¯È°¹¯Ë�ËãËÓÒË }mÈ�¯È�È Èä¹ãÒ���©n�¯	Ë�º�
¯ÈÏÈ ¹Ò}ºm ¹¯º¹ãÈmãËÓÒ«� ¹¯Ë�°�ÈmãËÓÓ©² ÓÈ ¯Ò°� �

cÒ°� �� �¯º�ºã	Ó©® äÈ}¯º�ãÒÁ º¯ÈÏ�È ÒÏ ÓÒÏ}ºãË�Ò¯ºmÈÓÓº®
°�ÈãÒ ��&U0R9� ¹ºã��ËÓÓº�º ° ¹¯ÒäËÓËÓÒËä ¹¯º�ºã	Óº® ¯ÈÏ�
mË¯�}Ò ªãË}�¯ºÓÓº�º ã��È ¹¯Ò I  ��� �� Ò $  � ää �}º¯ÓËm©Ë
�ËÁË}�© m °mÈ¯Óºä �mË º�°��°�m�
��

������ ��



¹ãº°}º°�Ò ¹¯ÒãÒÏÒ�Ëã	Óº ¯ÈmËÓ UH ≅ ��� ää� ��º
º�mË�ÈË� Èä¹ãÒ���Ë °}ÈÓÒ¯ºmÈÓÒ« $ ≅ �UH� w�º
ºÏÓÈ�ÈË�� ��º m �ÈÓÓºä °ã��ÈË ¹Ò}ºmÈ« äº�Óº°�	
¹��}È �äËÓ	�ÒãÈ°	 ¹¯ÒãÒÏÒ�Ëã	Óº m � ¯ÈÏ ¹º
°¯ÈmÓËÓÒ
 °º °�È�Ò�Ë°}Òä ¹��}ºä �°ä� ¯Ò°� ���
��º m¹ºãÓË °ºº�mË�°�m�Ë� �äËÓ	�ËÓÒ
 Èä¹ãÒ���©
¹Ò}ºm ¹¯º¹ãÈmãËÓÒ« ÓÈ ¯Ò°� �� z¯ºäË �º�º� ÒÏ
¯Ò°�Ó}È mÒ�Óº� ��º ¹¯Ò w�v ° ¹¯ÒäËÓËÓÒËä ¯ÈÏ�
mË¯�}Ò ªãË}�¯ºÓÓº�º ã��È }ºãÒ�Ë°�mº }º¯ÓËm©²
�ËÁË}�ºm °��Ë°�mËÓÓº �äËÓ	�Òãº°	� w�º ¹ºÏmºã«Ë�
°�ËãÈ�	 m©mº� º �ËãË°ºº¯ÈÏÓº°�Ò Ò°¹ºã	ÏºmÈÓÒ«
°}ÈÓÒ¯�
�Ë�º ªãË}�¯ºÓÓº�º ã��È m �ÒÈ¹ÈÏºÓË �È°�
�º� I  ���…��� �� �ã« �°�¯ÈÓËÓÒ« }º¯ÓËm©² �Ë�
ÁË}�ºm ¹¯Ò °mÈ¯}Ë °�ÈãË® ºã	�º® �ºã�ÒÓ©�

cÈÏ�äËË�°«� �º�ÓºË ÏÓÈ�ËÓÒË �È°�º�© ¯ÈÏmË¯�}Ò
ªãË}�¯ºÓÓº�º ã��È ��Ë� ÏÈmÒ°Ë�	 º� �ã�ÒÓ© ¹¯º¹�
ãÈmãËÓÒ« Ò �ºãÎÓº ¹º�Ò¯È�	°« �ã« }ÈÓÈãÈ }ºÓ�
}¯Ë�Óº® �ã�ÒÓ© º��Ëã	Óº� { �ÈÓÓºä ª}°¹Ë¯Ò�
äËÓ�Ë ¹¯Ò °}º¯º°�Ò °mÈ¯}Ò � ää�° º¹�ÒäÈã	ÓºË
ÏÓÈ�ËÓÒË �È°�º�© �ã« }ÈÓÈãÈ �ã�ÒÓº® ��� ää °º°�
�ÈmÒãº I  ��� ���

{©mº�©

�� |�ÓÒä ÒÏ ÁÈ}�º¯ºm� mãÒ«
�Ò² ÓÈ º¯ÈÏºmÈÓÒË
}º¯ÓËm©² �ËÁË}�ºm� «mã«Ë�°« º�¯ÈÎËÓÒË ªãË}�¯ºÓ�
Óº�º ¹��}È º� }ºãËã
�Ë®°« ¹ºmË¯²Óº°�Ò ÎÒ�}º�º
äË�ÈããÈ� ÓÈ²º�«�Ë�º°« ÓÈ ¹Ë¯Ë�ÓË® °�ËÓ}Ë }ÈÓÈãÈ�
�º�ºÓ©Ë }ºãËÈÓÒ« ¯È°¹ãÈmÈ ¹¯Òmº�«� } �ºä��
��º äº�Óº°�	 ªãË}�¯ºÓÓº�º ¹��}È� �º°�Ò�È
�Ë�º
�ÓÈ ¹È¯º�ÈÏºmº�º }ÈÓÈãÈ� äËÓ«Ë�°« m ²º�Ë °mÈ�
¯º�Óº�º ¹¯º�Ë°°È� ��º mãË�Ë� ÏÈ °ºº® º¯ÈÏºmÈÓÒË
¹Ò}ºm ¹¯º¹ãÈmãËÓÒ« m °mÈ¯Ó©² °ºË�ÒÓËÓÒ«²� kÓÈ�
ãÒÏ Èä¹ãÒ���© ¹Ò}ºm ¹¯º¹ãÈmãËÓÒ« ¹º}ÈÏÈã� ��º
�È°�º�È Ò² ¹º«mãËÓÒ« m °mÈ¯Ó©² �mÈ² ° ²º¯º�Ë®
�º�Óº°�	
 °ºm¹È�ÈË� ° ÓÈÒäËÓ	�Ë® �È°�º�º® °º�
°�mËÓÓ©² }ºãËÈÓÒ® ¯È°¹ãÈmÈ m ¹È¯º�ÈÏºmºä }È�
ÓÈãË� �°�ÈÓºmãËÓº� ��º m°ãË�°�mÒË äÈãº® Èä¹ãÒ�

���© ºãËË m©°º}ÒË �È¯äºÓÒ}Ò �Q ! �� °º°�mËÓ�
Ó©² }ºãËÈÓÒ® ¯È°¹ãÈmÈ mãÒ«ÓÒ« ÓÈ mËãÒ�ÒÓ� ¹Ò�
}ºm ¹¯º¹ãÈmãËÓÒ« �È °ãË�ºmÈ�Ëã	Óº� ÓÈ Áº¯äÒ�
¯ºmÈÓÒË }º¯ÓËm©² �ËÁË}�ºm� ÓË º}ÈÏ©mÈ
��

�� �¯ÒäËÓËÓÒË ¹¯º�ºã	Óº® �m�ºã	 ÓÈ¹¯ÈmãËÓÒ«
°mÈ¯}Ò� ¯ÈÏmË¯�}Ò ªãË}�¯ºÓÓº�º ã��È m mÒ�Ë °Òä�
äË�¯Ò�Óº® ¹Òã© m �ÒÈ¹ÈÏºÓË �È°�º� I  ���…��� ��
¹ºÏmºã«Ë� �ºÒ�	°« �äËÓ	�ËÓÒ« mºÏä��ËÓÒ® ¹º�
mË¯²Óº°�Ò ¯È°¹ãÈmÈ ÓÈ ¹Ë¯Ë�ÓË® °�ËÓ}Ë }ÈÓÈãÈ� Ò�
}È} °ãË�°�mÒË� °��Ë°�mËÓÓº�º °ÓÒÎËÓÒ« Èä¹ãÒ���©
¹Ò}ºm ¹¯º¹ãÈmãËÓÒ« Ò }ºãÒ�Ë°�mÈ }º¯ÓËm©² �ËÁË}�
�ºm m °mÈ¯Ó©² �mÈ² �ã�ÒÓº® ��� ää� ¹ºã��ËÓÓ©²
¹¯Ò w�v ÓÒÏ}ºãË�Ò¯ºmÈÓÓ©² °�ÈãË® °º °}º¯º°�	

°mÈ¯}Ò � ää�°� jäË
�ÒË°« �Ëº¯Ë�Ò�Ë°}ÒË ¯ËÏ�ã	�
�È�© ²º¯º�º °º�ãÈ°�
�°« ° ª}°¹Ë¯ÒäËÓ�Èã	Ó©äÒ
�ÈÓÓ©äÒ�

�� �È�ºÓ r� p�� �Ë°}ºm �� j�� yÒmÈ�º �� j� v¹Ë�ÒÁÒ}È º�
¯ÈÏºmÈÓÒ« �mÈ ¹¯Ò ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ë �� km�º�
äÈ�� °mÈ¯}È� Û ����� Û ¢ �� Û v� �Ü��

�� �Ë®}ÒÓ {� k�� ��ÏÈÓºm v� �� wãË}�¯ºÓÓº�ã��ËmÈ« °mÈ¯}È
ÎÈ¯º¹¯º�Ó©² �Ò�ÈÓºm©² Ò ÓÒ}ËãËm©² °¹ãÈmºm �� lÈ�Ë�
¯ÒÈãºmË�ËÓÒË� Û ����� Û ¢ �Ü�� Û v� ��Ü���

�� 'LOWKH\ 8�� 'REQHU 0� (OHNWURQHQVWUDKOVFKZHLVVHQ YRQ UDGLD�
OHQ 5LQJQDKWHQ DQ %DXWHLOH JURVVHQ :DQGGLFNH �� 6ZHLV�
VHQ XQG 6FKQHLGHQ ��� Û 'XVVHOGRUI� '96�9HUO�� ����� Û
6� ���Ü����

�� sË°�Ë¯ËÓ}ºm {� l� |°ºËÓÓº°�Ò }È¹Òãã«¯Ó©² mºãÓ m ¹È�
¯º�ÈÏºmºä }ÈÓÈãË ¹¯Ò ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ë äË�Èããºm
ºã	�º® �ºã�ÒÓ© �� km�ºäÈ�� °mÈ¯}È� Û ����� Û
¢ �� Û v� �Ü���

�� sË°�Ë¯ËÓ}ºm {� l� j°°ãË�ºmÈÓÒË Ò ¯ÈÏ¯Èº�}È äË�º�ºm
°�ÈÒãÒÏÈ�ÒÒ °mÈ¯º�Óº® mÈÓÓ© Ò ¹ºm©�ËÓÒ« }È�Ë°�mÈ
�mºm ¹¯Ò ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ë� iÒ°� ��� }ÈÓ�� �Ë²Ó�
ÓÈ�}� Û zÒËm� ����� Û ��� °� Û lÈ�ÒÓº¹Ò°	�

�� �ÒÓ°}Ë¯ ~� �� iÒÁ¯È}�Ò« ªãË}�¯ºÓºm� Û l�� jÏ�� ks
vvvc� ����� Û ��� °�

�� �Ë°}ºm �� j�� �¯�Óºm p� s�� yÒmÈ�º �� j� nº¯äÈ� ¯ÈÏäË�
¯© Ò �°�º®�Òmº°�	 ¹È¯º�ÒÓÈäÒ�Ë°}Ò² }ÈÓÈãºm m äË�ÈããË
¹¯Ò ªãË}�¯ºÓÓº�ã��Ëmº® °mÈ¯}Ë �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ �� Û v� ��Ü���

�� �ÈÓ�È� �� i�� �ÒÁ�Ò� p� l� �Ò�¯º�ÒÓÈäÒ}È� Û l��
sÈ�}È� ����� Û ��� °�

�� �ÈÓ�È� �� i�� �ÒÁ�Ò� p� l� lË²ÈÓÒ}È� Û l�� sÈ�}È�
����� Û ��� °�

,QIOXHQFH RI GLVWXUEDQFHV RQ OLTXLG PHWDO VXUIDFH� ZKLFK LV RQ WKH IURQW ZDOO RI WKH YDSRXU�JDV FKDQQHO� RQ IRUPDWLRQ RI

URRW GHIHFWV LQ HOHFWURQ EHDP ZHOGLQJ RI WKLFN VWHHO� ,W LV VKRZQ� WKDW DSSOLFDWLRQ RI ORQJLWXGLQDO VFDQQLQJ RI WKH HOHFWURQ
EHDP DOORZV GHFUHDVLQJ WKH PDJQLWXGH RI GLVWXUEDQFHV RI PHOW VXUIDFH RQ WKH FKDQQHO IURQW ZDOO DQG UHGXFLQJ WKH QXPEHU
RI URRW GHIHFWV LQ ZHOGV�
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