
=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

� z|��pz�j{ k{�|c|{� ����

�iz �������������@�������

IJBF?G?GB? <GMLJBFUR?QGUO IJ?I:J:LH< @?E?A: < DEBGBQ?KDHC

IJ:DLBD?

<� F� Q_jgh\� B� K� LZjZkh\Z� :� =� Jmfygp_\

GBB ^_lkdhc ]_fZlheh]bb Fbgbkl_jkl\Z a^jZ\hhojZg_gby JN� Fhkd\Z

J _ a x f _ � H[ahj ihk\ys_g ZgZebam ^Zgguo ebl_jZlmju ih debgbq_kdhfm ijbf_g_gbx \gml�
jbfur_qguo ij_iZjZlh\ `_e_aZ�Hibku\Zxlky f_oZgbaf ^_ckl\by \gmljbfur_qguo ij_iZjZlh\
`_e_aZ� ihdZaZgby d ijbf_g_gbx� \hafh`gu_ ih[hqgu_ ^_ckl\by� ^hau b j_`bfu \\_^_gby ij_�

iZjZlh\� wnn_dlb\ghklv l_jZibb m ^_l_c� \ajhkeuo b [_j_f_gguo `_gsbg�Ijb\h^blky hiul ijb�

f_g_gby \gmljbfur_qguo ij_iZjZlh\ `_e_aZ \ e_q_gbb `_e_ah^_nbpblghc Zg_fbb jZaebqghc
wlbheh]bb�

D e x q _ \ u _ k e h \ Z � ij_iZjZlu`_e_aZ� \gmljbfur_qgh_ \\_^_gb_� ihdZaZgby� wnn_dlb\�
ghklv� ih[hqgu_ ^_ckl\by� h[ahj ebl_jZlmju

6 XPP D U \ � &OLQLFDO XVH RI LQWUDPXVFXODU SUHSDUDWLRQV RI LURQ� 9� 0� &KHUQRY� ,� 6� 7DUDVRYD�
$� *� 5XP\DQWVHY� 5HVHDUFK ,QVWLWXWH RI 3HGLDWULF +HPDWRORJ\� 0RVFRZ� /LWHUDWXUH GDWD RQ FOLQLFDO
DSSOLFDWLRQ RI LQWUDPXVFXODU LURQ SUHSDUDWLRQV �,3� ZHUH UHYLHZHG� 0HFKDQLVP RI DFWLRQ RI LQWUDPXVFXODU
LURQ SUHSDUDWLRQV� LQGLFDWLRQV IRU ,3 DGPLQLVWUDWLRQ� ,3 VLGH HIIHFWV� GRVHV DQG UHJLPHQV� HIILFDF\ LQ FKLOG�
UHQ� DGXOWV DQG SUHJQDQW ZRPHQ� H[SHULHQFH ZLWK LQWUDPXVFXODU ,3 WUHDWPHQW RI LURQ GHILFLHQF\ DQHPLD
RI GLIIHUHQW HWLRORJ\ DUH GHVFULEHG�

. H \ Z R U G V � LURQ SUHSDUDWLRQV� LQWUDPXVFXODU DGPLQLVWUDWLRQ� LQGLFDWLRQV� HIILFDF\� VLGH HIIHFWV� OLWHU�
DWXUH UHYLHZ

v��Ë°�m�Ë� �¯Ò mºÏäºÎÓº°�Ò ãË�ËÓÒ« ¹¯Ë¹È¯È�
�ÈäÒ ÎËãËÏÈ� ¹Ë¯º¯Èã
Óº� mÓ��¯Òä©	Ë�Óº Ò mÓ���
¯ÒmËÓÓº� �Ë�ËÓÒË ¹Ë¯º¯Èã
Ó©äÒ ¹¯Ë¹È¯È�ÈäÒ ÎË�
ãËÏÈ� �È�Ë m°Ë�º °ºãËm©äÒ Ò �m�²mÈãËÓ�Ó©äÒ� ªÁ�
ÁË}�ÒmÓº� ¹¯º°�º� �Ë	Ëmº� Óº º�¯ÈÓÒ�ËÓº ¹º­º��
Ó©äÒ ªÁÁË}�ÈäÒ� ÓÒÏ}º® }ºä¹ãÈËÓ�Óº°�
�� ¹ãº�
²º® m°È°©mÈËäº°�
� °ºãËm©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ�
|�ÓÒä ÒÏ �º°�ÒÎËÓÒ® °ãË��Ë� °�Ò�È�
 ¯ÈÏ¯È­º�}�
Ò �°¹Ë	ÓºË ¹¯ÒäËÓËÓÒË m ¹¯È}�Ò}Ë ¹¯Ë¹È¯È�ºm ÓÈ
º°ÓºmË �Ò�¯º}°Ò� ¹ºãÒäÈã
�ºÏÓº�º }ºä¹ãË}°È
�¯Ë²mÈãËÓ�Óº�º ÎËãËÏÈ� °mº­º�Ó©² º� �}ÈÏÈÓÓ©²

ÓË�º°�È�}ºm �lÈã
�ºÁË¯Ô� >�@� {Ó��¯Òä©	Ë�Ó©®
¹��
 mmË�ËÓÒ« Ò°¹ºã
Ï�Ë�°« º�Óº°Ò�Ëã
Óº �È°�º�
¹¯Ò ª�ºä ÎËãËÏº ­©°�¯º ¹¯ºÓÒ}ÈË� m }¯ºmº�º} Ò
m}ã��ÈË�°« m º­äËÓ� |Ó ÒäËË� ÓË}º�º¯©Ë ÓË�º°�È��
}Ò� �È}ÒË }È} äË°�Ó©Ë Ò º­�ÒË ¯ËÈ}�ÒÒ Ò ÓËº­²º�
�Òäº°�
 �º�Óº�º ¯È°�Ë�È }ºãÒ�Ë°�mÈ ÎËãËÏÈ� }º�º�
¯ºË °ãË��Ë� ÓÈÏÓÈ�Ò�
� mº ÒÏ­ËÎÈÓÒË ¹ºm¯ËÎ�È��
�Ë�º �Ë®°�mÒ« Ë�º ¹ºm©	ËÓÓº® }ºÓ�ËÓ�¯È�ÒÒ m
�Ò¯}�ãÒ¯���Ë® }¯ºmÒ� �Ë�ËÓÒË mÓ��¯ÒmËÓÓ©äÒ
¹¯Ë¹È¯È�ÈäÒ ÎËãËÏÈ ªÁÁË}�ÒmÓº Ò ÓÈÒ­ºãËË �È¯ÈÓ�
�Ò¯ºmÈÓÓº �º°�Èmã«Ë� ÎËãËÏº m }º°�Ó©® äºÏ��
{Ó��¯ÒmËÓÓ©® ¹��
 mmË�ËÓÒ« äºÎË� ¯Ë}ºäËÓ�º�
mÈ�
°« �ºã
}º �ã« ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm ÎË�
ãËÏÈ ÓÈ º°ÓºmË °�È­Òã
Ó©² }ºä¹ãË}°ºm� ÓË �Ë�¯È�
�Ò¯���Ò² m ÁÒÏÒºãº�Ò�Ë°}Ò² �°ãºmÒ«² >�@� sË}º�
�º¯©Ë ¹¯Ë¹È¯È�© �ã« mÓ��¯ÒmËÓÓº�º mmË�ËÓÒ«� ÓÈ�
¹¯ÒäË¯ �ã�}ºÓÈ� ÎËãËÏÈ� ÓÈ°�ºã
}º �º}°Ò�Ó©� ��º
äº��� ¹¯ÒäËÓ«�
°« �ºã
}º m ¯ËÎÒäË ÓÒÏ}Ò² �ºÏ�
�È}ÎË ÓËº­²º�Òäº ÒäË�
 m mÒ�� mºÏäºÎÓº°�
 ¹º�
­º�Ó©² ªÁÁË}�ºm� º­�°ãºmãËÓÓ©² �Ò¹Ë¯��m°�mÒ�
�Ëã
Óº°�
� ¹È�ÒËÓ�È } ¹¯Ë¹È¯È�Èä ÎËãËÏÈ� mmº�Ò�
ä©ä �ÈÎË m º�ËÓ
 ÓÒÏ}Ò² �ºÏÈ²� iË}°�¯ÈÓ ÎËãËÏÈ
ÒäËË� ÓËm©°º}Ò®� Óº ÏÓÈ�Òä©® ¯Ò°} ÈÓÈÁÒãÈ}°ÒÒ
>�@� {Ó��¯ÒmËÓÓ©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ äº��� ÒÓ���
�Ò¯ºmÈ�
 ¹º«mãËÓÒË °mº­º�Óº�º ÎËãËÏÈ� º­ãÈ�È��
�Ë�º ¹ºm¯ËÎ�È��Òä �Ë®°�mÒËä ÓÈ }ãË�}Ò� mºÏ�
äºÎÓ© º��ÈãËÓÓÈ« �º}°Ò�Óº°�
� ¹Ë¯Ë�¯�Ï}È ÎËãË�
Ïºä� ¹ºm©	ËÓÒË ¯Ò°}È ÒÓÁË}�Ò®� jäËË�°« °ºº­�

�ËÓÒË º �ºä� ��º ãË�ËÓÒË mÓ��¯ÒmËÓÓ©äÒ ¹¯Ë¹È�
¯È�ÈäÒ ÎËãËÏÈ È°°º�ÒÒ¯ºmÈÓº ° ¯Ò°}ºä mËÓºÏÓº�º
�¯ºä­ºÏÈ >�@� { ¹¯º�Ë°°Ë ãË�ËÓÒ« ­ºã
Ó©Ë �¯Ë­���
��È�Ëã
Óº�º }ãÒÓÒ�Ë°}º�º ÓÈ­ã��ËÓÒ«� sË º­ãÈ�
�È��Òä �}ÈÏÈÓÓ©äÒ m©	Ë ÓË�º°�È�}ÈäÒ «mã«Ë�°«
¹¯Ë¹È¯È� ÎËãËÏÈ �ã« mÓ��¯ÒmËÓÓº�º mmË�ËÓÒ« ÓÈ
º°ÓºmË °È²È¯ºÏÓº�º }ºä¹ãË}°È �Ò�¯ºº}Ò°Ò �¯Ë²mÈ�

ãËÓ�Óº�º ÎËãËÏÈ �{ËÓºÁË¯Ô� >�@�
rãÈ�º�È¯« ¯ÈÏ¯È­º�}Ë Óºm©² ªÁÁË}�ÒmÓ©² Ò ÓË�

�º}°Ò�Ó©² ¹¯Ë¹È¯È�ºm m ¹º°ãË�ÓÒË �º�© ÏÓÈ�Ò�
�Ëã
Óº ¹ºm©°Òã°« ÒÓ�Ë¯Ë° } mÓ��¯Òä©	Ë�Ó©ä
¹¯Ë¹È¯È�Èä ÎËãËÏÈ�

zÒÓË�Ò}È mÓ��¯Òä©�Ë�Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ Ò Ò²
�º}°Ò�Óº°�	

v��Ë°�m�Ë� � �¯�¹¹© ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�
�ºm ÎËãËÏÈ� }ãÈ°°ÒÁÒ�Ò¯�Ëä©² °º�ãÈ°Óº }ÒÓË�Ò�Ë�
°}Òä �ãÈ­Òã
Ó©Ë� °�È­Òã
Ó©Ë� Ò �Ë¯äº�ÒÓÈäÒ�Ë�
°}Òä �°ãÈ­©Ë� °Òã
Ó©Ë� }¯Ò�Ë¯Ò«ä� |ÓÒ ¯ÈÏãÒ�È�
��°« ¹º °�È­Òã
Óº°�Ò }ºä¹ãË}°È� äºãË}�ã«¯Óº®
äÈ°°Ë� �º}°Ò�Óº°�Ò� �Ò°�º�º}°Ò�Óº°�Ò� ÁÈ¯äÈ}º�
}ÒÓË�Ò}Ë Ò ÓÈãÒ�Ò� ¹º­º�Ó©² ªÁÁË}�ºm�

zºä¹ãË}°© �Ò¹È , m}ã��È�� �Ë}°�¯ÈÓ ÎËãËÏÈ Ò
�Ë}°�¯ÒÓ ÎËãËÏÈ� |­È }ºä¹ãË}°È °�È­Òã
Ó©Ë� ° äº�
ãË}�ã«¯Óº® äÈ°°º® ­ºãËË ��� }iÈ� zºä¹ãË}°© �Ò¹È
, º�ãÒ�È��°« m©°º}º® °�¯�}��¯Óº® �ºäº�ËÓÓº°�
�
Ò� �È}Òä º­¯ÈÏºä� º�ËÓ
 äË�ãËÓÓº m©�Ëã«�� ÎËãË�
Ïº� }º�º¯ºË ÏÈ²mÈ�©mÈË�°« ªÓ�º�ËÓÓ©äÒ ÎËãËÏº°m«�
Ï©mÈ��ÒäÒ ­Ëã}ÈäÒ� yËãËÏº ¹º¹È�ÈË� m ¯Ë�Ò}�ãº�
ªÓ�º�ËãÒÈã
Ó�� °Ò°�Ëä� �cwv�� �ºã�¯È°¹È� �Ë}°��
¯ÈÓÈ ÎËãËÏÈ� m©�Ëã«Ëäº�º ÒÏ ¹ãÈÏä©� °º°�Èmã«Ë�
�Û� �Ó«� yËãËÏº °m«Ï©mÈË�°« ° �¯ÈÓ°ÁË¯¯ÒÓºä Ò
ÓË}º�º¯©Ë �È°�Ò�© °ÓºmÈ ¹º¹È�È�� m ¹ãÈÏä�� º��
}��È ºÓÒ �¯ÈÓ°¹º¯�Ò¯���°« m }º°�Ó©® äºÏ� Ò ��Ò�
ãÒÏÒ¯���°« �ã« °ÒÓ�ËÏÈ �Ëäº�ãº­ÒÓÈ� {©°º}È«
}ºä¹ãË}°ÓÈ« °�È­Òã
Óº°�
 Ò äË�ãËÓÓºË m©�ËãËÓÒË
ÎËãËÏÈ ¹ºÏmºã«�� }ãÈ°°ÒÁÒ�Ò¯ºmÈ�
 �ÈÓÓ©Ë }ºä�
¹ãË}°© }È} }ãÒÓÒ�Ë°}Ò ­ËÏº¹È°Ó©Ë� �º­º�Ó©Ë ªÁ�



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

ÁË}�© m°ãË�°�mÒË ¹¯ÒäËÓËÓÒ« �È}Ò² }ºä¹ãË}°ºm
ÎËãËÏÈ º�ËÓ
 äÈãºmË¯º«�Ó©� |�ÓÈ}º� ¹º ¹¯Ò�ÒÓË
m©°º}º® äºãË}�ã«¯Óº® äÈ°°© ª�Ò² }ºä¹ãË}°ºm� m
º�ËÓ
 ¯Ë�}Ò² °ã��È«² ºÓÒ äº��� m©Ï©mÈ�
 ÈããË¯�Ò�
�Ë°}ÒË ¯ËÈ}�ÒÒ� iÈÎË �Ë}°�¯ÈÓ© ° ÓÒÏ}º® äºãË}��
ã«¯Óº® äÈ°°º® äº��� mÏÈÒäº�Ë®°�mºmÈ�
 °º °¹Ë�Ò�
ÁÒ�Ë°}ÒäÒ ÈÓ�Ò�ËãÈäÒ Ò ¹¯ºmº�Ò¯ºmÈ�
 ÈÓÈÁÒ�
ãÈ}�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ� �¯ÒäËÓËÓÒË �Ë}°�¯ÒÓÈ ¹º�
Ïmºã«Ë� ª�� º¹È°Óº°�
 ÒÏ­ËÎÈ�
 >�@�

�Ò¹ ,, m}ã��ÈË� m °Ë­« }ºä¹ãË}°© ÎËãËÏÈ °¯Ë��
ÓË® °�È­Òã
Óº°�Ò� �È}ÒË }È} ÎËãËÏº �,,,���Ò�¯º�
}°Ò� °È²È¯ºÏÓ©® }ºä¹ãË}° �{ËÓºÁË¯Ô�� ° äºãË}��
ã«¯Óº® äÈ°°º® º� �� �º ��� }ik� m©�Ëã«��ÒË ÎË�
ãËÏº m ªÓ�º�ËÓÓ©Ë ÎËãËÏº°m«Ï©mÈ��ÒË ­Ëã}Ò °
¹¯º�ºãÎÒ�Ëã
Óº°�
� ¹ºã�¯È°¹È�È º}ºãº � �� yËãË�
Ïº ¹¯ËÒä��Ë°�mËÓÓº �º°�Èmã«Ë�°« m cwv Ò ¹Ë�ËÓ

�¯ÈÓ°ÁË¯¯ÒÓºä Ò È¹ºÁË¯¯Ò�ÒÓºä� È �È}ÎË º­ÓÈ¯��
ÎÒmÈË�°« m ¹º�}È² Ò }º°�Óºä äºÏ�Ë� |Óº ­©°�¯º
äË�È­ºãÒÏÒ¯�Ë�°« Ò °�ÈÓºmÒ�°« �º°��¹Ó©ä �ã«
ª¯Ò�¯º¹ºªÏÈ� �¯Ò mmË�ËÓÒÒ ¯Ë}ºäËÓ�ºmÈÓÓº® �Ë�
¯È¹Ëm�Ò�Ë°}º® �ºÏ© ÎËãËÏÈ �Û� ä��}� äÈ°°© �ËãÈ
ÒãÒ ���Û��� ä���ËÓ
� äË�ãËÓÓº mmË�ËÓÓº�º ° ¹º�
äº�
� ÒÓ�Ë}�ÒÒ ÒãÒ ¹��Ëä ÒÓÁ�ÏÒÒ ° ÒÏº�ºÓÒ�Ë�
°}Òä ¯È°�mº¯ºä 1D&O� �¯ÈÓ°¹º¯�ÓÈ« °Ò°�ËäÈ ÓË ¹Ë�
¯Ë�¯�ÎÈË�°« Ò ÒºÓ© ÎËãËÏÈ ÓË º­¯ÈÏ���°«� v�È�
­Òã
Óº°�
 }ºä¹ãË}°È Ò ¯È°¹¯Ë�ËãËÓÒË ÎËãËÏÈ �ËãÈ�
�� ª�� �¯�¹¹� }ãÒÓÒ�Ë°}Ò ­ËÏº¹È°Óº®� rºãËË �º�º�
¹º°}ºã
}� }ºä¹ãË}°© ÓË °º�Ë¯ÎÈ� ­Òºãº�Ò�Ë°}Ò²
¹ºãÒäË¯ºm� ÈÓÈÁÒãÈ}�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ º�ËÓ
 ¯Ë��
}Ò >�Û�@�

�Ò¹ ,,, °º�Ë¯ÎÒ� ãÈ­Òã
Ó©Ë Ò °ãÈ­©Ë }ºä¹ãË}�
°© ÎËãËÏÈ ° äºãË}�ã«¯Óº® äÈ°°º® ÓÒÎË �� }ik�
�¯ÒäË¯©� ÎËãËÏº �,,,���ã�}ºÓÈ�� ÎËãËÏº �,,,���Ò��
¯È� Ò ÎËãËÏº �,,,��°º¯­Ò�ºã� �¯ÒäËÓËÓÒË �ã�}ºÓÈ�
�È ÎËãËÏÈ �ºÏÈäÒ� Ò°¹ºã
Ï�Ëä©äÒ �ã« ¹¯Ë¹È¯È�ºm
�Ò¹ºm , Ò ,,� m©Ï©mÈË� �«ÎËã©® Ò º­	Ò¯Ó©® ÓË}¯ºÏ
¹Ë�ËÓÒ� yËãËÏº º­ÓÈ¯�ÎÒmÈË�°« ÓË �ºã
}º m cwv�
Óº �È}ÎË Ò m ¹È¯ËÓ²ÒäË ¹Ë�ËÓÒ� ��º mË�Ë� } ¯È�Ò�
}Èã�ÒÓ���Ò¯�Ëäºä� ãÒ¹Ò�Óºä� º}Ò°ãËÓÒ�� ¡Ò��
¯È� ÎËãËÏÈ Ò °º¯­Ò�ºã ÎËãËÏÈ ÒäË�� º�ËÓ
 ÓÒÏ}��
äºãË}�ã«¯Ó�� äÈ°°� �º}ºãº ��� }iÈ� Ò ­©°�¯º m©�
mº�«�°« ¹º�}ÈäÒ� �È}Òä º­¯ÈÏºä� �ºã
}º º�ËÓ
 äÈ�
ãËÓ
}ºË }ºãÒ�Ë°�mº ÎËãËÏÈ äºÎË� ­©�
 ÏÈ²mÈ�ËÓº
ªÓ�º�ËÓÓ©äÒ ÎËãËÏº°m«Ï©mÈ��ÒäÒ ­Ëã}ÈäÒ�

�Ò¹ ,9 °ºmäË�ÈË� m °Ë­Ë� }È} äÒÓÒä�ä� � }ºä�
¹ãË}°È ¯ÈÏÓ©² }ãÈ°°ºm Ò m©�Ëã«Ë� ÎËãËÏº� }º�º¯ºË
äºÎË� ­©�
 ÏÈ²mÈ�ËÓº m°ËäÒ �Ò¹ÈäÒ ­Ëã}ºm �È}Òä
º­¯ÈÏºä� ��º }ºãÒ�Ë°�mËÓÓÈ« °m«Ï
 ° �¯ÈÓ°ÁË¯¯Ò�
Óºä ÒãÒ È¹ºÁË¯¯Ò�ÒÓºä mºÏäºÎÓÈ �ºã
}º m °ã��ÈË
¹¯ÒäËÓËÓÒ« º�ËÓ
 äÈã©² �ºÏ� �Ò	ÓËË ÎËãËÏº ÏÈ�
²mÈ�©mÈË�°« ­Ëã}ÈäÒ� �È}Òä }È} Èã
­�äÒÓ Ò m ¹º�
°ãË�°�mÒÒ äË�È­ºãÒÏÒ¯�Ë�°«�

j°²º�« ÒÏ ÓËÓÈ�ËÎÓº°�Ò }ºä¹ãË}°ºm �Ò¹ºm ,,,
Ò ,9 Ò äº�ËãÒ ¯È°¹¯Ë�ËãËÓÒ« ÎËãËÏÈ ¹¯Ò Ò² Ò°�
¹ºã
ÏºmÈÓÒÒ� ÓÒ º�ÒÓ ÒÏ ÓÒ² ÓË äºÎË� ­©�
 º²È�
¯È}�Ë¯ÒÏºmÈÓ }È} }ãÒÓÒ�Ë°}Ò ­ËÏº¹È°Ó©®� iÈÎË
¹¯Ò º�ËÓ
 äÈã©² �Ë¯È¹Ëm�Ò�Ë°}Ò² �ºÏÈ² mºÏäºÎÓ©
�º}°Ò�Ë°}ÒË ¯ËÈ}�ÒÒ� mÓ��¯ÒmËÓÓºË �¹º�¯Ë­ãËÓÒË
Ò² �È}ÎË ÓË ¯Ë}ºäËÓ��Ë�°« >�Û�@�

|�ÓÒä ÒÏ ¯È°¹¯º°�¯ÈÓËÓÓ©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ
�ã« ¹È¯ËÓ�Ë¯Èã
Óº�º mmË�ËÓÒ« «mã«Ë�°« �Ë}°�¯ÈÓ
ÎËãËÏÈ� ¹º«mÒm	Ò®°« m }ãÒÓÒ�Ë°}º® ¹¯È}�Ò}Ë ­º�
ãËË �� ãË� ÓÈÏÈ� Ò ¯ÈÏ¯È­º�ÈÓÓ©® �ã« ãË�ËÓÒ« ÎË�
ãËÏº�ËÁÒ�Ò�Ó©² ÈÓËäÒ® �yik�� ¯ËÁ¯È}�Ë¯Ó©² }
¹Ë¯º¯Èã
Ó©ä ¹¯Ë¹È¯È�Èä ÎËãËÏÈ >��@�

�ºãÒÒÏºäÈã
�ºÏÈ ÎËãËÏÈ ÁÈ}�Ò�Ë°}Ò «mã«Ë�°«
�Ë}°�¯ÈÓºä ÎËãËÏÈ� Óº ÒÏ�º�ºmãËÓÓ©ä �¯��Òä äË�
�º�ºä� w�º °ºË�ÒÓËÓÒË °º°�ºÒ� ÒÏ �Ò�¯º}°Ò�È ÎË�
ãËÏÈ Ò ¹ºãÒäË¯ÒÏºmÈÓÓº® ÒÏºäÈã
�ºÏ©� «mã«��Ë®�
°« ¹ºÏ�ÓÒä ¹¯º��}�ºä �Ò�¯ºãÒÏÈ �Ë}°�¯ÈÓÈ� {°È�
°©mÈÓÒË ¹ºãÒÒÏºäÈã
�ºÏÓº�º °ºË�ÒÓËÓÒ« ÎËãËÏÈ
¹¯ºÒ°²º�Ò� ¹º�º­Óº m°È°©mÈÓÒ� �Ë}°�¯ÈÓÈ� ¹º°ãË
mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ m©Ï©mÈË�°« ãº}Èã
ÓÈ«
mº°¹ÈãÒ�Ëã
ÓÈ« ¯ËÈ}�Ò« Ò mË�Ë°�mº �¯ÈÓ°¹º¯�Ò¯��
Ë�°« �Ë¯ËÏ ãÒäÁÈ�Ò�Ë°}ÒË °º°��© } ãÒäÁÈ�Ò�Ë�
°}Òä �ÏãÈä ­ËÏ ÓÈ¯�	ËÓÒ« Ò² �Ëãº°�Óº°�Ò Û ¹��Ëä
¯ËÈ}�ÒmÓº® È­°º¯­�ÒÒ� lÈ}°ÒäÈã
ÓÈ« }ºÓ�ËÓ�¯È�
�Ò« ¹¯Ë¹È¯È�È m }¯ºmÒ �º°�Ò�ÈË�°« �Ë¯ËÏ �� �� �È}
}È} �¯ÈÓ°ÁË¯¯ÒÓ ÓË ÓÈ°©�ÈË�°« ÎËãËÏºä� ÓË ÓÈ�
­ã��È��°« Ò �º}°Ò�Ë°}ÒË ªÁÁË}�©� sÈ ª�º® °�È�ÒÒ
�Ë}°�¯ÈÓ ÎËãËÏÈ ÏÈ²mÈ�©mÈË�°« cwv� ~�Ë°
 ÒºÓÒÏÒ�
¯ºmÈÓÓºË ÎËãËÏº ¯È°�Ë¹ã«Ë�°« Ò ¹Ë¯ËÓº°Ò�°« m
}¯ºm
� ÓÈ°©�ÈË� �¯ÈÓ°ÁË¯¯ÒÓ Ò ÓÈ¹¯Èmã«Ë�°« } }º�
°�Óºä� äºÏ��� �º Ò°�Ë�ËÓÒÒ � �ÓË® ¹º°ãË ÒÓ�Ë}�
�ÒÒ �Ë}°�¯ÈÓÈ ÎËãËÏÈ ° ÒÏº�º¹Óº® äË�}º® ¯È�Òº�
È}�ÒmÓº°�
 º¹¯Ë�Ëã«Ë�°« m ª¯Ò�¯º�Ò�È²� |ãÒ�º°È�
²È¯Ò�Ó©Ë º°�È�}Ò ­ËÏ ¯ÈÏ¯�	ËÓÒ« ­©°�¯º m©mº�«��
°« ° äº�º® >��@�

lË²ÈÓÒÏä �Ë®°�mÒ« mÓ��¯Òä©	Ë�Ó©² ¹¯Ë¹È¯È�
�ºm ÎËãËÏÈ ÒÏ��ËÓ ¹¯ËÎ�Ë m°Ë�º m ª}°¹Ë¯ÒäËÓ�Ë ÓÈ
ãÈ­º¯È�º¯Ó©² ÎÒmº�Ó©²� sÈÒ­ºãËË ¹ºãÓº Ò°°ãË�º�
mÈÓÈ }ÒÓË�Ò}È ÓÈ ¹¯ÒäË¯Ë °º¯­Ò�ºãÈ ÎËãËÏÈ� mmº�
�Òäº�º mÓ��¯Òä©	Ë�Óº� |�äË�ËÓÈ ­©°�¯È« È­�
°º¯­�Ò« ÎËãËÏÈ ¹º°ãË mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ
Û � }¯ºãÒ}ºm �Ë¯ËÏ ��Û�� � m°È°©mÈË�°« ��� ÎË�
ãËÏÈ� { �Èã
ÓË®	Ëä ¹¯º�Ë°° m°È°©mÈÓÒ« Ò�Ë� äË��
ãËÓÓº� Ò �Ë¯ËÏ �� �Ó« ¹º°ãË ÒÓ�Ë}�ÒÒ ÓÈ °�º¯ºÓË
mmË�ËÓÒ« m°È°©mÈË�°« ��� ÎËãËÏÈ� � }¯ºãÒ}ºm äÈ}�
°ÒäÈã
Ó©® �¯ºmËÓ
 ÎËãËÏÈ m °©mº¯º�}Ë }¯ºmÒ º��
äË�ËÓ �Ë¯ËÏ ��Û�� �� � °º­È} �Ë¯ËÏ �Û� � ¹º°ãË
mmË�ËÓÒ«� �º°ãË mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ º}ºãº
�Û��� mmË�ËÓÓº® �ºÏ© ÎËãËÏÈ ª}°}¯Ë�Ò¯�Ë�°«
¹º�}ÈäÒ m �Ë�ËÓÒË �� � � }¯©° Ò m �Ë�ËÓÒË �� � �
}¯ºãÒ}ºm� w�Ò �ÈÓÓ©Ë m °º�Ë�ÈÓÒÒ ° }ºÓ�¯ºãËä +E
¹ºÏmºã«�� °�Ò�È�
 mÓ��¯Òä©	Ë�Óº mmº�Òä©® °º¯�
­Ò�ºã ÎËãËÏÈ ªÁÁË}�ÒmÓ©ä Ò ­©°�¯º m}ã��ÈËä©ä
m º­äËÓ ¹¯Ë¹È¯È�ºä >��@�

lË�È­ºãÒÏä °º¯­Ò�ºãÈ ÎËãËÏÈ ÒÏ��ËÓ Ò � ã��Ë®�
�¯Ò ãË�ËÓÒÒ ãÈ�ËÓ�Óº�º �ËÁÒ�Ò�È ÎËãËÏÈ ��iy�
º}ºãº ��� mmË�ËÓÓº® �ºÏ© ª}°}¯Ë�Ò¯ºmÈãº°
 m
¹Ë¯m©Ë � ÓË�� ¹¯Ò ãË�ËÓÒÒ yik Û ����  Ë¯ËÏ ��
�ÓË® ¹º°ãË ÒÓ�Ë}�ÒÒ º°�ÈmÈãº°
 º}ºãº ��� �º°ãË
�� �ÓË® m �¯�¹¹Ë �iy m ª¯Ò�¯º�Ò�È² °º²¯ÈÓ«ãº°

�º ��� ���Û����� È m �¯�¹¹Ë yik ��� ���Û����
ÎËãËÏÈ� ��º ¯È°�ËÓÒmÈË�°« }È} ��ºmãË�mº¯Ò�Ëã
ÓºË
ÓÈ}º¹ãËÓÒË >��@�

|�ËÓ}È ÏÈ¹È°ºm ÎËãËÏÈ m }º°�Óºä äºÏ�Ë �Ë¯ËÏ
�Û�� ÓË� ¹º°ãË ãË�ËÓÒ« °º¯­Ò�ºãºä ÎËãËÏÈ ¹º�
}ÈÏÈãÈ ¹ºm©	ËÓÒË Ë�º °º�Ë¯ÎÈÓÒ« � ­ºã
	ÒÓ°��
mÈ ­ºã
Ó©² yik� º°º­ËÓÓº m °ã��ÈË ¹¯ÒäËÓËÓÒ«
m©°º}Ò² �ºÏ ¹¯Ë¹È¯È�È ����Û���� ä��� vº�Ë¯ÎÈ�
ÓÒË ÎËãËÏÈ m }º°�Óºä äºÏ�Ë ÓË ¹ºm©°Òãº°
 �ºã
�
}º � ­ºã
Ó©² ° ¹¯º�ºãÎÈ��ÒäÒ°« }¯ºmº�Ë�Ë�
ÓÒ«äÒ >��@�

jÓ�Ë¯Ë°Ó©Ë �ÈÓÓ©Ë ¹ºã��ËÓ© *� 7DPEXULQR Ò
°ºÈm�� >��@ ¹º äË�È­ºãÒÏä� ÎËãËÏº�¹ºãÒäÈã
�ºÏÓº�
�º °ºË�ÒÓËÓÒ«� äË�ËÓÓº�º ÒÏº�º¹ºä )H��� �«�Ò
�º­¯ºmºã
�Èä mÓ��¯Òä©	Ë�Óº mmË�ËÓº ��� ä� ¹¯Ë�
¹È¯È�È ¹ºãÒäÈã
�ºÏ© ÎËãËÏÈ� äË�ËÓÓ©Ë �� ä}� )H���
�º°ãË º�Óº}¯È�Óº® mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ�



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

�Ë¯ËÏ �� �� � Ò � ÓË� ÒÏäËÓ«ãÒ ¯È�ÒºÈ}�ÒmÓº°�

}ãË�º} }¯ºmÒ� �º}ÈÏÈÓº� ��º �ã« ÎËãËÏº�¹ºãÒäÈã
�
�ºÏÓº�º °ºË�ÒÓËÓÒ« ¹Ë¯Òº� ÓÈ}º¹ãËÓÒ« m ª¯Ò�¯º­�
ãÈ°�È² °º°�ÈmÒã � �Ó«� °ºº�Óº	ËÓÒË äËÎ�� m°ËäÒ
ª¯Ò�¯ºÒ�Ó©äÒ }ãË�}ÈäÒ Ò }ãË�}ÈäÒ� ÓÈ²º�«�ÒäÒ�
°« m ¹¯ºãÒÁË¯È�ÒÒ� °º°�ÈmÒãº ����Û��� �m Óº¯äË
����Û����� °¯Ë�Ó«« ¹¯º�ºãÎÒ�Ëã
Óº°�
 ÒÓ�Ë¯ÁÈÏ©
m }ãË�º�Óºä �Ò}ãË ª¯Ò�¯º�Ò�ºm� }º�º¯©Ë ÏÈ²mÈ�©�
mÈ�� ÎËãËÏº Ò m �º ÎË m¯Ëä« ��È°�m��� m ¹º��Ë¯�
ÎÈÓÒÒ ¹º°�º«Ó°�mÈ äÈ�¯Ò}°È� °ÓÒÎËÓÈ ¹º °¯ÈmÓË�
ÓÒ� ° Óº¯äº® �m � ÓÈ­ã��ËÓÒ«²��

|¹¯Ë�ËãËÓÒË }ºÓ�ËÓ�¯È�ÒÒ ÎËãËÏÈ m °©mº¯º�}Ë
}¯ºmÒ� ¹�¹ºmÒÓÓº® }¯ºmÒ Ò ÈäÓÒº�Ò�Ë°}º® ÎÒ��
}º°�Ò � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ� ¹ºã��Òm	Ò² ÏÈ �� �

�º ¯º�ºm °º¯­Ò�ºã ÎËãËÏÈ� ¹º}ÈÏÈãº� ��º ¹¯ÒäËÓËÓ�
Ó©® }ºä¹ãË}° ÎËãËÏÈ ÓË ¹¯º²º�Ò� ¹ãÈ�ËÓ�È¯Ó©®
­È¯
Ë¯� ÓË �¯ÈÓ°¹º¯�Ò¯�Ë�°« ÓÈ¹¯«ä�� m äÈ�}� ÒãÒ
ÈäÓÒºÓ� sË º�äË�ËÓº �È}ÎË mºÏ�Ë®°�mÒË ¹¯Ë¹È¯È�È
ÓÈ Óºmº¯ºÎ�ËÓÓ©² �Ë�Ë® >��@�

{ cº°°ÒÒ °Ë�º�Ó« ÓÈÒ­ºãËË	Ò¯º}º ¹¯ÒäËÓ«���
°« �mÈ äÈ}¯ºäºãË}�ã«¯Ó©² °ºË�ÒÓËÓÒ« ÎËãËÏÈ �ã«
mÓ��¯Òä©	Ë�Óº�º Ò°¹ºã
ÏºmÈÓÒ«� w�º °ºË�ÒÓËÓÒ«
�¯Ë²mÈãËÓ�Óº�º ÎËãËÏÈ ÓÈ º°ÓºmË ¹ºãÒäÈã
�ºÏ©
��Ë}°�¯ÒÓ� ÒãÒ ¹ºãÒÒÏºäÈã
�ºÏ© ��Ë}°�¯ÈÓ�� �º��
�Ò Ò�ËÓ�Ò�Ó©Ë ²ÒäÒ�Ë°}ÒË ÓÈÏmÈÓÒ« º­ºÒ² mË�
�Ë°�m äº��� mmº�Ò�
 m ÏÈ­ã�Î�ËÓÒË º�Óº°Ò�Ëã
Óº
Ò�ËÓ�Ò�Óº°�Ò ¹¯Ë¹È¯È�ºm Ò Ò² ÁÈ¯äÈ}ºãº�Ò�Ë°}º�
�º �Ë®°�mÒ«� v�Ë¯Ëº²ÒäÒ�Ë°}È« °�¯�}��¯È ¹¯Ë¹È¯È�
�È ÒäËË� ­ºã
	ºË ÏÓÈ�ËÓÒË �ã« Ë�º ­Òºãº�Ò�Ë°}º®
È}�ÒmÓº°�Ò� �È} }È} �¯Ë²äË¯ÓÈ« º¯ÒËÓ�È�Ò« È�ºäºm
ÒãÒ Á�Ó}�ÒºÓÈã
Ó©² �¯�¹¹ mÈÎÓÈ �ã« mÏÈÒäº�Ë®�
°�mÒ« äËÎ�� äºãË}�ãº® Ò ¯Ë�Ë¹�º¯ºä� |¹�ÒäÈã
�
ÓÈ« °�¯�}��¯È äºãË}�ã© �Ë®°�m���Ë�º mË�Ë°�mÈ
¹¯Ë¹È¯È�È ÓËº­²º�ÒäÈ �ã« Ë�º ÒÏ­Ò¯È�Ëã
Óº�º °º�
Ë�ÒÓËÓÒ« ° ¯Ë�Ë¹�º¯ºä� �º ª�º® ¹¯Ò�ÒÓË °�Ë¯Ëº�
ÒÏºäË¯© äº��� ÒäË�
 È­°ºã��Óº ¯ÈÏãÒ�Ó�� ­Òºãº�
�Ò�Ë°}�� È}�ÒmÓº°�
� j°¹ºã
ÏºmÈÓÒË ¹¯Ò °ºÏ�È�
ÓÒÒ ¹¯Ë¹È¯È�È ¹ºãÒäÈã
�ºÏ© ÒãÒ ¹ºãÒÒÏºäÈã
�º�
Ï© º}ÈÏ©mÈË� mãÒ«ÓÒË ÓÈ ÁÒÏÒ�Ë°}ÒË °mº®°�mÈ °º�
Ë�ÒÓËÓÒ« �¯È°�mº¯Òäº°�
� äºãË}�ã«¯Ó�� äÈ°°���
}ÒÓË�Ò}� ¯È°¹È�È mË�Ë°�mÈ Ò ÓÈ ªÁÁË}�ÒmÓº°�

¹¯Ë¹È¯È�È m ãË�ËÓÒÒ ÎËãËÏº�ËÁÒ�Ò�Ó©² °º°�º«�
ÓÒ®� p�Ë º�Óº ¹¯ÒÓ�Ò¹ÒÈã
ÓºË ¯ÈÏãÒ�ÒË äËÎ��
¹ºãÒÒÏºäÈã
�ºÏº® Ò ¹ºãÒäÈã
�ºÏº® ÏÈ}ã��ÈË�°« m
�ºä� ��º �Ë}°�¯ÈÓ ÒÓ���Ò¯�Ë� ÈÓÈÁÒãÈ}�Ò�Ë°}ÒË
¯ËÈ}�ÒÒ� ¹ºã��Òm	ÒË ÓÈÏmÈÓÒË ��Ë}°�¯ÈÓ�ÒÓ���Ò�
¯�Ëä©Ë ÈÓÈÁÒãÈ}�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ�� ÓË mºÏÓÒ}È��
�ÒË ¹¯Ò Ò°¹ºã
ÏºmÈÓÒÒ ¹ºãÒäÈã
�ºÏ©�

jäËË�°« Ë�ÒÓ°�mËÓÓºË Ò°°ãË�ºmÈÓÒË ¹º °¯ÈmÓË�
ÓÒ� äË�È­ºãÒÏäÈ �m�² ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ Û °º¯­Ò�ºãÈ ÎËãËÏÈ Ò ¹¯Ë¹È¯È�È ¹ºãÒäÈã
�
�ºÏ© ÎËãËÏÈ >��@� { ª}°¹Ë¯ÒäËÓ�Ë ÓÈ }¯©°È² ­©ãº
ÒÏ��ËÓº ¯È°¹¯Ë�ËãËÓÒË m º¯�ÈÓÈ²� ÓÈ}º¹ãËÓÒË�
�Ò¯}�ã«�Ò« ° �¯ÈÓ°ÁË¯¯ÒÓºä Ò ¹º°��¹ãËÓÒË } +E
ÎËãËÏÈ� ÓÈ�¯�ÎËÓÓº�º ¯È�ÒºÈ}�ÒmÓº® äË�}º® )H���
¹º°ãË mÓ��¯ÒmËÓÓº�º mmË�ËÓÒ« °º¯­Ò�ºãÈ ÎËãËÏÈ
ÒãÒ ¹ºãÒäÈã
�ºÏÓº�º ¹¯Ë¹È¯È�È ÎËãËÏÈ� |­È ¹¯Ë�
¹È¯È�È ÎËãËÏÈ ��ÒãÒÏÒ¯ºmÈãÒ°
 ÏÓÈ�Ò�Ëã
Óº äË��
ãËÓÓËË� �Ëä �¯ÈÓ°ÁË¯¯ÒÓ� v}º¯º°�
 ÒÓ}º¯¹º¯È�ÒÒ
ª¯Ò�¯º�Ò�ÈäÒ )H�� ÒÏ °º¯­Ò�ºãÈ ÎËãËÏÈ ¹º�º­ÓÈ
��ÒãÒÏÈ�ÒÒ ÎËãËÏÈ ÒÏ +E ��Û� �ÓË®�� �¯Ë¹È¯È� ¹º�
ãÒäÈã
�ºÏ© ÎËãËÏÈ Ë�Ë äË�ãËÓÓËË ��ÒãÒÏÒ¯�Ë�°«
���Û�� �ÓË®�� |�ÓÈ �¯Ë�
 )H�� ÒÏ °º¯­Ò�ºãÈ m©mº�
�Ò�°« ° äº�º®� È º°�Èm	È«°« �È°�
 ÎËãËÏÈ ¯È°¹¯Ë�

�Ëã«Ë�°« äËÎ�� ¹Ë�ËÓ
� ����� Ò }º°�Ó©ä äºÏ�ºä
������

{ ¹Ë�ËÓ
 ¹º¹È�ÈË� ­ºãËË ��� ¹ºãÒäÈã
�ºÏÓº�º
}ºä¹ãË}°È ÎËãËÏÈ� �¯º�Ë°°© }È�È­ºãÒÏäÈ Ò���
äË�ãËÓÓËË� Ò )H�� ÓÈ²º�Ò�°« m ¹ºãÒäÈã
�ºÏÓºä °º�
Ë�ÒÓËÓÒÒ �º ����º �Ó«� lËÎ�� ��® Ò ��® ÓË�ËãË®
º}ºãº ��� )H�� ÒÏ ¹ºãÒäÈã
�ºÏÓº�º °ºË�ÒÓËÓÒ«
ÎËãËÏÈ º­ÓÈ¯�ÎÒmÈË�°« m �Ëäº°Ò�Ë¯ÒÓË� �È}È« ÎË
¯ÈÏÓÒ�È m äË�È­ºãÒÏäË º­ÓÈ¯�ÎËÓÈ Ò � ã��Ë®� )H��

ÒÏ °º¯­Ò�ºãÈ º­ÓÈ¯�ÎÒmÈË�°« m äº�Ë ¹º°ãË ÒÓ�Ë}�
�ÒÒ� äº­ÒãÒÏ�Ë�°« �Ë°ÁË¯¯Òº}°ÈäÒÓºä ¹º°ãË �
�ÓË® Ò ��Èã«Ë�°« ¹ºãÓº°�
� �ºã
}º �ÒÈãÒÏÓº®
äËä­¯ÈÓº®� jÏ ¹ºãÒäÈã
�ºÏÓº�º °ºË�ÒÓËÓÒ« )H��

äË�ãËÓÓËË Ò ¹ºãÓËË ��ÒãÒÏÒ¯�Ë�°« Ò ÓË äº­ÒãÒÏ��
Ë�°« �Ë°ÁË¯¯Òº}°ÈäÒÓºä ÓÈ ��® ÓË�ËãË ¹º°ãË ÒÓ��
Ë}�ÒÒ� w�Ò �ÈÓÓ©Ë ¹ºÏmºã«�� �mÒ�Ë�
 ¯ÈÏÓÒ�� m
ÁÈ¯äÈ}º}ÒÓË�Ò}Ë �m�² Áº¯ä ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë�
¹È¯È�ºm ÎËãËÏÈ�

p�ÒÓ°�mËÓÓº® m äÒ¯Ë ¯È­º�º® ¹º ÒÏ��ËÓÒ� �º}�
°Ò�Ë°}º�º mºÏ�Ë®°�mÒ« m°Ë² ÒÏmË°�Ó©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ m ¯ÈÏãÒ�Ó©² �ºÏÈ² ÓÈ �}ÈÓÒ ¹È¯ËÓ²ÒäÈ�ºÏ�
Ó©² º¯�ÈÓºm «mã«Ë�°« Ò°°ãË�ºmÈÓÒË 3� *HLVVHU Ò °º�
Èm�º¯ºm >��@ �°ä� �È­ãÒ���� { ª�ºä ª}°¹Ë¯ÒäËÓ�Èã
�
Óºä Ò°°ãË�ºmÈÓÒÒ ­©ãº ¹º}ÈÏÈÓº� ��º ¹¯Ò Ò°¹ºã
�
ÏºmÈÓÒÒ °ºË�ÒÓËÓÒ® ÎËãËÏÈ ãÈ­Òã
Óº�º Ò °ãÈ­º�º
�Ò¹ºm� }È}� ÓÈ¹¯ÒäË¯� °º¯­Ò�ºã ÎËãËÏÈ� mºÏÓÒ}È��
�«ÎËã©Ë ¯È°¹¯º°�¯ÈÓËÓÓ©Ë ÓË}¯ºÏ© ¹Ë�ËÓÒ� vÓÒ�
ÎËÓÒËä �ºÏ© ¹¯Ë¹È¯È�È ÓË ��ÈmÈãº°
 º°�ÈÓºmÒ�

º­¯ÈÏºmÈÓÒË ÓË}¯ºÏºm� |°ÓºmÓ©ä ÓË�º°�È�}ºä
¹¯Ë¹È¯È�ºm �ÈÓÓº® �¯�¹¹© «mã«Ë�°« Ò² º�ãºÎËÓÒË
ÓË m cwv� È m ¹È¯ËÓ²ÒäË ¹Ë�ËÓÒ� ��Ë ¹¯ºÒ°²º�Ò� È}�
�ÒmÈ�Ò« ÒÓ���Ò¯�Ëä©² ÒºÓÈäÒ ÎËãËÏÈ °mº­º�Óº�
¯È�Ò}Èã
Ó©² ¯ËÈ}�Ò® ¹Ë¯Ë}Ò°Óº�º º}Ò°ãËÓÒ« ãÒ�
¹Ò�ºm Ò mºÏÓÒ}ÈË� ¯Ò°} ÓË}¯º�Ò�Ë°}Ò² ¹ºm¯ËÎ�Ë�
ÓÒ® ¹Ë�ËÓÒ� �¯Ò mmË�ËÓÒÒ °È²È¯ºÏÓº�º� ¹ºãÒäÈã
�
�ºÏÓº�º ÒãÒ �Ë}°�¯ÈÓºmº�º °ºË�ÒÓËÓÒ® ÎËãËÏÈ ª�º�
äÒ}¯ºªãËäËÓ� ¹¯È}�Ò�Ë°}Ò ¹ºãÓº°�
� ÏÈ²mÈ�©mÈ�
Ë�°« cwv� ­©°�¯º äË�È­ºãÒÏÒ¯�Ë�°« Ò °�ÈÓºmÒ�°«
�º°��¹Ó©ä �ã« ª¯Ò�¯º¹ºªÏÈ� sÈ �Ò°�ºãº�Ò�Ë°}ºä
�¯ºmÓË �Ë�}º º¹¯Ë�ËãËÓº� ��º º°ÓºmÓ©Ë º�ãºÎËÓÒ«
ÎËãËÏÈ º­ÓÈ¯�ÎËÓ© m cwv� È ÓË m ¹È¯ËÓ²ÒäË ¹Ë�Ë�
ÓÒ Ò °È²È¯ºÏÓºË °ºË�ÒÓËÓÒË ÎËãËÏÈ ÒäËË� «mÓºË
¹¯ËÒä��Ë°�mº ¹Ë¯Ë� �¯��ÒäÒ ÒÏ��ËÓÓ©äÒ ¹¯Ë¹È�
¯È�ÈäÒ�

cËÎÒä© mmË�ËÓÒ« Ò �ºÏ©� lË�º�© ÓÈÏÓÈ�ËÓÒ«
¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ m}ã��È���
mÓ��¯Òä©	Ë�Ó©Ë Ò mÓ��¯ÒmËÓÓ©Ë ÒÓ�Ë}�ÒÒ ÓË�
¯ÈÏmË�ËÓÓº�º ¹¯Ë¹È¯È�È� mÓ��¯ÒmËÓÓ©Ë ÒÓÁ�ÏÒÒ
¯ÈÏmË�ËÓÓº�º ¹¯Ë¹È¯È�È� mÓ��¯ÒmËÓÓ©Ë ÒÓÁ�ÏÒÒ
º­�Ë® �ºÏ© ¹¯Ë¹È¯È�È� �º­ÈmãËÓÒË mÓ��¯ÒmËÓÓ©²

zãÈ°°ÒÁÒ}È�Ò« }ºä¹ãË}°ºm ÎËãËÏÈ �ã« ¹È¯ËÓ�Ë¯Èã	Óº�º
mmË�ËÓÒ« >��@


 vº�Ë¯ÎÒ� �È}ÎË ãÒäºÓÓ�� }Ò°ãº���

�¯Ë¹È¯È�

vº�Ë¯�
ÎÈÓÒË
ÎËãËÏÈ�
ä��äã

vº�Ë¯ÎÈ�
ÓÒË ãÒ�
�ÈÓ�È�
ä��äã

¯s
¯È°�
�mº¯È

lºãË}��
ã«¯ÓÈ«
äÈ°°È�
}i

/'
��
­Ë�

ãº® ä©�
	Ò� ä�
)H�}�
äÈ°°©

iË}°�¯ÈÓ ÎËãËÏÈ ���� �� ��� ����� ! ����

vº¯­Ò�ºã ÎËãËÏÈ 
 ���� ���
 ��� ��� ! ��

�ºãÒäÈã
�ºÏÈ ÎËãËÏÈ ���� �� ��Ë}�
°�¯ÒÓ�

��� ����� ! ����



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

¹¯Ë¹È¯È�ºm ÎËãËÏÈ } ¯È°�mº¯Èä �ã« ¹È¯ËÓ�Ë¯Èã
Óº�
�º ¹Ò�ÈÓÒ« >��� ��� ��@�

�¯ºmË�ËÓ °¯ÈmÓÒ�Ëã
Ó©® ÈÓÈãÒÏ �m�² �ºÏºm©²
¯ËÎÒäºm mmË�ËÓÒ« °º¯­Ò�ºãÈ ÎËãËÏÈ �ã« ãË�ËÓÒ«
yik� ��� ä� mÓ��¯Òä©	Ë�Óº � ¯ÈÏ m ÓË�Ëã� ¹¯º�
�Òm ��� ä� mÓ��¯Òä©	Ë�Óº �Ë¯ËÏ � �Ó«� |�äË�ËÓº
­ºãËË ­©°�¯ºË ¹ºm©	ËÓÒË �¯ºmÓ« +E m �¯�¹¹Ë
­ºã
Ó©² yik ° mmË�ËÓÒËä ¹¯Ë¹È¯È�È �Ë¯ËÏ � �Ó«�
cÈÏÓÒ�È äËÎ�� ª�ÒäÒ �¯�¹¹ÈäÒ ãË�ËÓÒ« ­©ãÈ °�È�
�Ò°�Ò�Ë°}Ò ÏÓÈ�ÒäÈ �Ë¯ËÏ � Ò � ÓË� ãË�ËÓÒ« Ò ¹Ë�
¯Ë°�ÈãÈ ­©�
 °�È�Ò°�Ò�Ë°}Ò ÏÓÈ�Òäº® �Ë¯ËÏ � ÓË�
º� ÓÈ�ÈãÈ ãË�ËÓÒ«�  Ë¯ËÏ � ÓË� ­©ã �º°�Ò�Ó�� ¹¯È}�
�Ò�Ë°}Ò º�ÒÓÈ}ºm©® °¯Ë�ÓÒ® ¹º �¯�¹¹Ë +E� ��� ��ã
Û m �¯�¹¹Ë ãË�ËÓÒ« ° mmË�ËÓÒËä � ¯ÈÏ m ÓË�Ëã� Ò
��� ��ã Û m �¯�¹¹Ë ãË�ËÓÒ« � ¯ÈÏ m � �Ó« >��@�

7� 6KLUDLVKL Ò °ºÈm�� >��@ ¹º}ÈÏÈãÒ� ��º ° �º�}Ò
Ï¯ËÓÒ« ªÁÁË}�ÒmÓº°�Ò m ãË�ËÓÒÒ yik mÓ��¯Òä©�
	Ë�Ó©ä ¹¯Ë¹È¯È�ºä ¹ºãÒäÈã
�ºÏ© ÎËãËÏÈ ¹¯Ë��
¹º��Ò�Ëã
ÓËË ËÎË�ÓËmÓºË mmË�ËÓÒË ¹¯Ë¹È¯È�È �¹º
��� ä��� �Ëä mmË�ËÓÒË �Ë¯ËÏ �ËÓ
� �È} }È} ãË�ËÓÒË
­ºã
Ó©² ¹ºãÒäÈã
�ºÏº® �Ò�¯ºº}Ò°Ò ÎËãËÏÈ ° mº°�
¹ºãÓËÓÒËä ���Û���� ä� ÎËãËÏÈ ÏÈ �Û� ÓË� ÓË °º�
¹¯ºmºÎ�Èãº°
 ¹º­º�Ó©äÒ ¯ËÈ}�Ò«äÒ� Èm�º¯© °�Ò�
�È��� ��º � ­ºã
	ÒÓ°�mÈ ­ºã
Ó©² ÏÈ � ÓË� ãË�ËÓÒ«
mºÏäºÎÓº mºÏäË�ËÓÒË ÏÓÈ�Ò�Ëã
Óº ­ºã
	Ë�º º­�
�Ë�º �ËÁÒ�Ò�È ÎËãËÏÈ�

 È°�º® ¹¯Ò�ÒÓº® �«ÎËãº�º �ËÁÒ�Ò�È ÎËãËÏÈ m
�¯º¹Ò�Ë°}Ò² °�¯ÈÓÈ² «mã«��°« �Ëã
äÒÓ�ºÏ©� ¹º�
ª�ºä� m }ºä¹ãË}°Ó�� �Ë¯È¹Ò� �È}Ò² ­ºã
Ó©² äº�
��� ­©�
 m}ã��ËÓ© Ò ¹¯Ë¹È¯È�© ÎËãËÏÈ� ÓÈ¹¯ÒäË¯
��� ä� mÓ��¯Òä©	Ë�Óº� m º�Óº® ÒÓ�Ë}�ÒÒ Û m �Ë²
äË°�Óº°�«²� ��Ë �¯ºmËÓ
 äË�Ò�ÒÓ°}º® ¹ºäº�Ò
}¯È®ÓË ÓÒÏº} >��@�

�º°ãË mº°¹ºãÓËÓÒ« ¯È°�Ë�Óº�º �ËÁÒ�Ò�È ÎËãË�
ÏÈ � ­ºã
Ó©² �«ÎËãº® yik� mºÏÓÒ}	Ë® m ¯ËÏ�ã
�È�
�Ë }¯ºmº¹º�Ë¯Ò� º­�°ãºmãËÓÓº® �Ëã
äÒÓ�ºÏÈäÒ ÒãÒ
¹È¯ÈÏÒ�È¯Ó©äÒ ÏÈ­ºãËmÈÓÒ«äÒ� Ò ¹¯Ò ¹¯º�ºãÎË�
ÓÒÒ }¯ºmº¹º�Ë¯Ò ¹¯ÒäËÓËÓ ­�°� m mÒ�Ë º�Óº}¯È��
Óº® mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ� km�º¯© Ò°¹ºã
�
ÏºmÈãÒ °º¯­Ò�ºã ÎËãËÏÈ ¹º �� äã ���� ä�� m }ÈÎ���
«�º�Ò��� �º}ÈÏÈÓÒ«äÒ } ¹¯ÒäËÓËÓÒ� ­�°�È °�Ò�È�
ãÒ°
� ¹¯º�ºãÎÈ��È«°« ¹º�Ë¯« }¯ºmÒ ÒãÒ °ÓÒÎË�
ÓÒË +E ÓÈ �� ��ã �Ë¯ËÏ � ÓË� ¹º°ãË ãË�ËÓÒ«� º�°���
°�mÒË �¯��Ò² ¹¯Ò�ÒÓ �ã« ¯ÈÏmÒ�Ò« ÈÓËäÒÒ� r�°� �°�
}º¯«ã ¹º��Ëä +E Ò ÓË ­©ã �º}°Ò�Ó©ä >��@�

� ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ ÒÏ ÓÒÏ}Ò² °º�ÒÈã
Óº�
ª}ºÓºäÒ�Ë°}Ò² °ãºËm ¹¯ÒäËÓËÓ °ãË����Ò® ¯ËÎÒä
mmË�ËÓÒ« �Ë}°�¯ÈÓÈ ÎËãËÏÈ� mÓ��¯Òä©	Ë�Óº� ¹º
� äã m }ÈÎ��� «�º�Ò�� ¹¯Ò ¹Ë¯mºä mÒÏÒ�Ë } m¯È���
� ��� ÎËÓ�ÒÓ º�äË�ËÓ ¹º��Ëä �¯ºmÓ« +E� °¯Ë��
ÓÒ® ¹¯Ò¯º°� ÏÓÈ�ËÓÒ® +E °º°�ÈmÒã ����� ��ã m
� °��� m }ºÓ�¯ºã
Óº® �¯�¹¹Ë Û ���� ��ã m � °��� w�º�
¯ËÎÒä mmË�ËÓÒ« Èm�º¯© ¯Ë}ºäËÓ�ºmÈãÒ �ã« Ò°�
¹ºã
ÏºmÈÓÒ« m ¯Ë�ÒºÓÈ² °º °ãÈ­º¯ÈÏmÒ�©ä Ï�¯Èmº�
º²¯ÈÓËÓÒËä� ­ºã
	º® ¯È°¹¯º°�¯ÈÓËÓÓº°�
� yik
Ò ��ÈãËÓÓº°�
� ÈÓ�ËÓÈ�Èã
Óº® ¹ºäº�Ò >��@� Óº m
ÓÈ°�º«�ËË m¯Ëä« ºÓ ÒäËË� ãÒ	
 Ò°�º¯Ò�Ë°}ºË ÏÓÈ�
�ËÓÒË�

� �� ­ºã
Ó©² yik ¹¯ºmË�ËÓº ãË�ËÓÒË �m°Ë�º ��
}�¯°ºm� °º¯­Ò�ºãºä ÎËãËÏÈ m �mË º�ÓºäºäËÓ�Ó©Ë
ÒÓ�Ë}�ÒÒ ¹º ��� ä� m }ÈÎ��� «�º�Ò��� �¯Ë�mÈ¯Ò�
�Ëã
Óº º¹¯Ë�Ëã«ã°« º­�Ò® �ËÁÒ�Ò� ÎËãËÏÈ m º¯�È�
ÓÒÏäË� º� }º�º¯º�º ÏÈmÒ°ËãÈ º­�È« �ºÏÈ ¹¯Ë¹È¯È�È
ÎËãËÏÈ� |ÓÈ °º°�ÈmÒãÈ º� ���� �º ���� ä�� iº­Èmº�Óº

ÓÈÏÓÈ�Èãº°
 ���Û���� ä� ÎËãËÏÈ �ã« ¹º¹ºãÓËÓÒ«
�Ë¹º� �¯ºmËÓ
 +E ¹ºm©°Òã°« � m°Ë² ­ºã
Ó©² >��@�

�¯ºmË�ËÓº ¯ÈÓ�ºäÒÏÒ¯ºmÈÓÓºË Ò°°ãË�ºmÈÓÒË
¹º ÒÏ��ËÓÒ� ªÁÁË}�ÒmÓº°�Ò �m�² ¯ËÎÒäºm ãË�Ë�
ÓÒ« �«ÎËãº® yik � �� ­ºã
Ó©²� °º¯­Ò�ºãºä ÎËãË�
ÏÈ Û mÓ��¯Òä©	Ë�Óº� ��� ä� ÓÈ º�Óº mmË�ËÓÒË� m
� ÒÓ�Ë}�ÒÒ� �Ë¯ËÏ �Û� �Ó«� ¹¯º�Òm ÒÓÁ�ÏÒÒ º­�Ë®
�ºÏ© �Ë}°�¯ÈÓÈ ÎËãËÏÈ Û ���� ä�� �ºm©	ËÓÒË °º�
�Ë¯ÎÈÓÒ« +E� ��Ò�©mÈËäºË ÓÈ ��® ÓË�ËãË� ­©ãº
¹¯ÒäË¯Óº º�ÒÓÈ}ºm©ä m �}ÈÏÈÓÓ©² �¯�¹¹È² >��@�

v Ò°¹ºã
ÏºmÈÓÒËä mÓ��¯Òä©	Ë�Óº�º ¹¯Ë¹È¯È�È
ÎËãËÏÈ ¯ÈÏ¯È­º�ÈÓ º¯Ò�ÒÓÈã
Ó©® äË�º� �ÒÈ�Óº°�Ò�
}Ò �ËÁÒ�Ò�È ÎËãËÏÈ ÓÈ ¯ÈÓÓÒ² °�È�Ò«²� lË�º� º°�
ÓºmÈÓ ÓÈ º¹¯Ë�ËãËÓÒÒ }ºÓ�ËÓ�¯È�ÒÒ ÎËãËÏÈ m äº�
�Ë� �º ÒÏ��ËÓÒ� ª}°}¯Ë�ÒÒ ÎËãËÏÈ ° äº�º® ¹º°ãË
mÓ��¯Òä©	Ë�Óº�º mmË�ËÓÒ« �Ë°���ºÏ© ¹¯Ë¹È¯È�È
ÎËãËÏÈ m©«mã«Ë�°« �ËÁÒ�Ò� ÎËãËÏÈ m º¯�ÈÓÒÏäË
>��@� |�ÓÈ}º äË�º� ÓË ¹ºã��Òã �Èã
ÓË®	Ë�º ¯ÈÏmÒ�
�Ò« Ò ¯È°¹¯º°�¯ÈÓËÓÒ«�

�º­º�Ó©Ë ¯ËÈ}�ÒÒ�  È°�º�È ¹º­º�Ó©² ¯ËÈ}�Ò®�
°m«ÏÈÓÓ©² ° mmË�ËÓÒËä ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ� ²º¯º	º ÒÏ��ËÓÈ� |­È °¹º°º­È mmË�ËÓÒ« Û
mÓ��¯ÒmËÓÓ©® Ò mÓ��¯Òä©	Ë�Ó©® Û äº��� °�È�

¹¯Ò�ÒÓº® ¯ÈÏãÒ�Ó©² ¹º­º�Ó©² ªÁÁË}�ºm Ò ¯Ë}º�
äËÓ��Ë�°« �Ë°���ºÏÈ ¹Ë¯Ë� �Ë¯È¹Ëm�Ò�Ë°}Òä ãË�ËÓÒ�
Ëä �ã« °ÓÒÎËÓÒ« ¯Ò°}È ÈÓÈÁÒãÈ}°ÒÒ >��@� { ¯È­º�Ë
5� +RLJXH Ò °ºÈm�� >��@ ¹º}ÈÏÈÓº� ��º ¹¯Ò mÓ��¯Òä©�
	Ë�Óºä ¹¯ÒäËÓËÓÒÒ �Ë}°�¯ÈÓÈ ÎËãËÏÈ � ��� ­ºã
�
Ó©² m �Ë¯È¹Ëm�Ò�Ë°}ºä º��ËãËÓÒÒ m©«mãËÓ© � Èã�
ãË¯�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ� � ������� ° º°�¯º® �«ÎËãº®
º�©	}º®� �ÒÈÓºÏºä Ò ¹º}¯È°ÓËÓÒËä ãÒ�È Ò
� ������� �ËÓË¯ÈãÒÏºmÈÓÓ©Ë ÈããË¯�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ�

�¯Ò ¹¯ºmË�ËÓÒÒ ���� mÓ��¯ÒmËÓÓ©² ÒÓ�Ë}�Ò®
�Ë}°�¯ÈÓÈ ÎËãËÏÈ m °ã��ÈË º­©�Óº mmº�Òäº® �ºÏ©
���Û��� ä� ÏÈ¯Ë�Ò°�¯Ò¯ºmÈÓº � ÎÒÏÓË��¯ºÎÈ��ÒË
ÈÓÈÁÒãÈ}�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ ÓËäË�ãËÓÓº�º �Ò¹È Ò �
�«ÎËã©² ÏÈäË�ãËÓÓ©² ¯ËÈ}�Ò®� ~ÈäË�ãËÓÓ©Ë ¯ËÈ}�
�ÒÒ ­©ãÒ ¹¯ËÒä��Ë°�mËÓÓº � ÎËÓ�ÒÓ ° ­ºãËÏÓ«äÒ
°ºË�ÒÓÒ�Ëã
Óº® �}ÈÓÒ ÒãÒ �È°�©äÒ ­Ë¯ËäËÓÓº°�«�
äÒ m ÈÓÈäÓËÏË� �È} }È} ÈÓÈÁÒãÈ}�Ò�Ë°}ÒË ¯ËÈ}�ÒÒ
�«ÎËã© Ò ÓË¹¯Ë�°}ÈÏ�Ëä©� �Ë}°�¯ÈÓ ÎËãËÏÈ mÓ��¯Ò�
mËÓÓº äºÎË� Ò°¹ºã
ÏºmÈ�
°« �ºã
}º �º��È� }º��È
yik ÓË äºÎË� È�Ë}mÈ�Óº ãË�Ò�
°« ¹Ë¯º¯Èã
Ó©äÒ
¹¯Ë¹È¯È�ÈäÒ ÎËãËÏÈ >��@�

iÈÓÓ©Ë ÒÏ vbk ¹º}ÈÏÈãÒ º�°��°�mÒË ¯ÈÏÓÒ�©
m �È°�º�Ë ¹º­º�Ó©² ãË}È¯°�mËÓÓ©² ¯ËÈ}�Ò® ¹¯Ò ãË�
�ËÓÒÒ mÓ��¯ÒmËÓÓ©ä �Ë}°�¯ÈÓºä ÎËãËÏÈ Ò ¹¯Ò
mÓ��¯Òä©	Ë�Óºä Ë�º ÓÈÏÓÈ�ËÓÒÒ >��@�

|­�È« �È°�º�È ¹º­º�Ó©² ¯ËÈ}�Ò®� °m«ÏÈÓÓ©² °
ÓÈÏÓÈ�ËÓÒËä ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ�
ÓÒÏ}È«� Óº mºÏäºÎÓº°�
 ¹º�ËÓ�ÒÈã
Ó©² ÈããË¯�Ò�Ë�
°}Ò² ¯ËÈ}�Ò®� ÓÈ­ã��ÈËä©² �ÈÎË ÓÈ �Ë°���ºÏ�� ÏÈ�
°�Èmã«Ë� ¹¯ºmº�Ò�
 ��È�Ëã
ÓºË }ãÒÓÒ�Ë°}ºË ÓÈ�
­ã��ËÓÒË ­ºã
Ó©² >��@�

�¯Ò ¹¯ºmË�ËÓÒÒ ãË�ËÓÒ« yik ° ¹ºäº�
� °º¯�
­Ò�ºãÈ ÎËãËÏÈ ¹º­º�Ó©Ë ªÁÁË}�© ­©ãÒ ÓËÏÓÈ�Ò�
�Ëã
Ó©äÒ >��@� { �¯��ºä Ò°°ãË�ºmÈÓÒÒ ¹¯Ò ãË�ËÓÒÒ
�«ÎËãº® yik ° ¹ºäº�
� mÓ��¯Òä©	Ë�Óº�º °º¯�
­Ò�ºãÈ ÎËãËÏÈ �º­�È« �ºÏÈ ¹¯Ë¹È¯È�È °º°�ÈmÒãÈ �
m°Ë² ­ºã
Ó©² ���� ä�� m � ÒÓ�Ë}�ÒÒ� �Ë¯ËÏ �Û� �Ó«�
� � ­ºã
Ó©² º�äË�ËÓ© ¹¯Ë²º�«�ÒË ÒÏäËÓËÓÒ« m
äË°�Ë mmË�ËÓÒ« ¹¯Ë¹È¯È�È >��@�

�¯Ò ¹¯ÒäËÓËÓÒÒ °º¯­Ò�ºãÈ ÎËãËÏÈ º�äË�ÈãÒ°

�ºã
}º äË°�Ó©Ë ¹º­º�Ó©Ë ¯ËÈ}�ÒÒ Û � � �ºÓº¯ºm
}¯ºmÒ ° �iy Ò � �� �ºÓº¯ºm ° yik >��@�



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

sË ÏÈ¯Ë�Ò°�¯Ò¯ºmÈÓº °Ë¯
ËÏÓ©² ¹º­º�Ó©² ªÁ�
ÁË}�ºm Ò ÓË m©«mãËÓº ÓÈ¯�	ËÓÒ« Á�Ó}�ÒÒ ¹Ë�ËÓÒ
Ò ¹º�Ë} m ÓË°}ºã
}Ò² Ò°°ãË�ºmÈÓÒ«² ¹º mÓ��¯Òä©�
	Ë�Óºä� ¹¯ÒäËÓËÓÒ� °º¯­Ò�ºãÈ ÎËãËÏÈ m ãË�ËÓÒÒ
yik � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ >��� ��@� sÈÒ­ºãËË ÏÓÈ�
�Òä©ä º°ãºÎÓËÓÒËä ­©ãÈ ­ºã
 m äË°�Ë ÒÓ�Ë}�ÒÒ
� ÓË}º�º¯©² ­ºã
Ó©² >��@� �È�ÒËÓ�º}� ÓË ÏÈ}ºÓ�
�Òm	Ò² ãË�ËÓÒË ÒÏ�ÏÈ ¹º­º�Ó©² ¯ËÈ}�Ò®� ÓË ­©ãº�

cË�}ºË º°ãºÎÓËÓÒË mºÏÓÒ}ãº ¹¯Ò ¹¯ÒäËÓËÓÒÒ
�Ë}°�¯ÈÓÈ ÎËãËÏÈ mÓ��¯Òä©	Ë�Óº � ­ºã
Óº�º ��
ãË� ° ²¯ºÓÒ�Ë°}º® äÈã
È­°º¯­�ÒË®� °ËãË}�ÒmÓ©ä
�ËÁÒ�Ò�ºä ,J$ Ò �«ÎËãº® yik� ¯ËÏÒ°�ËÓ�Óº® }
¹Ë¯º¯Èã
Ó©ä ¹¯Ë¹È¯È�Èä ÎËãËÏÈ� { ¹¯º�Ë°°Ë ãË�Ë�
ÓÒ« �Ë}°�¯ÈÓºä ÎËãËÏÈ mÓ��¯Òä©	Ë�Óº ¯ÈÏmÒãÒ°

°Òä¹�ºä© ¹ºãÒäÒºÏÒ�È ° �º}ÈÏÈÓÓ©ä ¯È­�ºäÒº�
ãÒÏÒ°ºä� w�º� ÁÈ}� °mÒ�Ë�Ëã
°�m�Ë� º �ºä� ��º °mº�
­º�ÓºË ÎËãËÏº ¹¯Ë¹È¯È�È È}�ÒmÒ¯�Ë� °mº­º�Ó©Ë ¯È�
�Ò}Èã©� ÒÓÒ�ÒÒ¯�Ë� ¹Ë¯Ë}Ò°ÓºË º}Ò°ãËÓÒË ãÒ¹Ò�
�ºm Ò m �ÈÓÓºä °ã��ÈË m©ÏmÈãº ¹ºãÒäÒºÏÒ�� ¯È­�º�
äÒºãÒÏÒ° Ò äÒº�ãº­�ãÒÓ�¯Ò� >��@�

|¹Ò°ÈÓ °ã��È® �«ÎËãº® ÈÓÈÁÒãÈ}�Ò�Ë°}º® ¯Ë�
È}�ÒÒ ¹º°ãË mÓ��¯Òä©	Ë�Óº® ÒÓ�Ë}�ÒÒ ��� ä�
�Ë}°�¯ÈÓÈ ÎËãËÏÈ� ¹¯ÒmË�	Ë® } ãË�Èã
Óºä� Ò°²º��
� ­ºã
Óº�º �� ãË�� °�¯È�Èm	Ë�º ²¯ºÓÒ�Ë°}Òä Èã}º�
�ºãÒÏäºä� ²¯ºÓÒ�Ë°}Òä �È°�¯Ò�ºä� ¯ËmäÈ�ºÒ�Ó©ä
È¯�¯Ò�ºä �ck�� º°�¯©ä º�Ò�ºä Ò yik� vã��È®
�¯È}��Ë�°« }È} ÒÓ�ÒmÒ��Èã
ÓÈ« ÈÓÈÁÒãÈ}�Ò�Ë°}È«
¯ËÈ}�Ò« � �ÈÓÓº�º ­ºã
Óº�º� �È} }È} �¯��ÒË ¹È�Ò�
ËÓ�© ¹ºã��ÈãÒ ÒÓ�Ë}�ÒÒ ¹¯Ë¹È¯È�È ª�º® ÎË ¹È¯�ÒÒ
­ËÏ º°ãºÎÓËÓÒ® >��@�

*� *UHHQEHUJ >��@ º¹Ò°©mÈË� � °ã��È« ¯ÈÏmÒ�Ò«
°È¯}ºä© «�º�Ò�© ¹º°ãË mÓ��¯Òä©	Ë�Óº�º ¹¯ÒäË�
ÓËÓÒ« ¹¯Ë¹È¯È�ºm ÎËãËÏÈ� � ä�Î�ÒÓ© �� ãË� �Ë¯ËÏ
� �º�È ¹º°ãË ãË�ËÓÒ« ¹¯Ë¹È¯È�ºä °º¯­Ò�ºãÈ ÎËãËÏÈ
mÓ��¯Òä©	Ë�Óº ¯ÈÏmÒãÈ°
 ÁÒ­¯º°È¯}ºäÈ ãËmº®
«�º�Ò�©� � ÎËÓ�ÒÓ© �� ãË� �Ë¯ËÏ � �º�È ¹º°ãË �
mÓ��¯Òä©	Ë�Ó©² ÒÓ�Ë}�Ò® ¹¯Ë¹È¯È�È °º¯­Ò�ºãÈ
ÎËãËÏÈ º­ÓÈ¯�ÎËÓÈ ãÒ¹º°È¯}ºäÈ äÒ}°ºÒ�Óº�º �Ò¹È
¹¯Èmº® «�º�Ò�©� � ­ºã
Óº® �� ãË� �Ë¯ËÏ �� ãË� ¹º�
°ãË �� mÓ��¯Òä©	Ë�Ó©² ÒÓ�Ë}�Ò® �Ë}°�¯ÈÓÈ ÎË�
ãËÏÈ ­©ãÈ �ÒÈ�Óº°�Ò¯ºmÈÓÈ ¯È­�ºäÒº°È¯}ºäÈ ¹¯È�
mº® «�º�Ò�©� � ÎËÓ�ÒÓ© �� �º�È �Ë¯ËÏ ÓË°}ºã
}º
äË°«�Ëm ¹º°ãË ãË�ËÓÒ« yik mÓ��¯Òä©	Ë�Ó©ä
¹¯Ë¹È¯È�ºä ÎËãËÏÈ º­ÓÈ¯�ÎËÓº �¹ãº�ÓËÓÒË m äË°�Ë
ÒÓ�Ë}�ÒÒ� �Ò°�ºãº�Ò�Ë°}Ò® �ÒÈ�ÓºÏ Û °ãÈ­º�ÒÁ�
ÁË¯ËÓ�Ò¯ºmÈÓÓÈ« ²ºÓ�¯º°È¯}ºäÈ� rËÏ�°ãºmÓº�
º¹Ò°ÈÓÒË ¹º�º­Ó©² °ã��ÈËm ÓÈ°�º¯ÈÎÒmÈË�� |�ÓÈ�
}º º­¯È�ÈË� ÓÈ °Ë­« mÓÒäÈÓÒË }º¯º�}Ò® °¯º} äË�
Î�� ÒÓ�Ë}�Ò«äÒ ¹¯Ë¹È¯È�È Ò ¯ÈÏmÒ�ÒËä º¹�²ºãÒ� È
�È}ÎË �º� ÁÈ}�� ��º� °º�ãÈ°Óº º­�Ë¹¯ÒÓ«�º® ¹¯È}�
�Ò}Ë Ò ÒÓ°�¯�}�ÒÒ ¹º ¹¯ÒäËÓËÓÒ� ¹¯Ë¹È¯È�ºm�
mÓ��¯Òä©	Ë�Ó©Ë ÒÓ�Ë}�ÒÒ ÎËãËÏº°º�Ë¯ÎÈ�Ò²
¹¯Ë¹È¯È�ºm ¹¯ºmº�«�°« ¹ºº�Ë¯Ë�Óº m }ÈÎ��� «�º�
�Ò��� �È}Òä º­¯ÈÏºä� ¯ºã
 mÓ��¯Òä©	Ë�Ó©² ¹¯Ë�
¹È¯È�ºm ÎËãËÏÈ m ¯ÈÏmÒ�ÒÒ º¹�²ºãËm©² ¹¯º�Ë°°ºm
«�º�Ò�© �¯Ë­�Ë� �Èã
ÓË®	Ë�º ��º�ÓËÓÒ«�

{ �Ëãºä ¯«�Ë ¯È­º� º�äË�ÈË�°« º�°��°�mÒË ÏÓÈ�
�Òä©² ¹º­º�Ó©² ¯ËÈ}�Ò® m ¹¯º�Ë°°Ë ãË�ËÓÒ« ­ºã
�
Ó©² mÓ��¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä �Ò�¯º}°Ò�È ¹º�
ãÒäÈã
�ºÏ© ÎËãËÏÈ >��� ��@�

�º­º�Ó©Ë ¯ËÈ}�ÒÒ �È�Ë mºÏÓÒ}ÈãÒ � ­ºã
Ó©²�
ÒäË��Ò² ¹¯Ëäº¯­Ò�Ó©® ÁºÓ ÒãÒ °º�Ë�ÈÓÓ�� ¹È�
�ºãº�Ò�� sÈÏÓÈ�ËÓÒË ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ� m �ºä �Ò°ãË mÓ��¯Òä©	Ë�Ó©²� «mã«��Ò²°«

�º°¹Ò�Èã
Ó©äÒ ¹¯Ë¹È¯È�ÈäÒ� �ºãÎÓº ­©�
 m°Ë°�º�
¯ºÓÓË º­º°ÓºmÈÓÓº�

�º}ÈÏÈÓÒ«� {©¯ÈÎËÓÓºË ÓÈ¯�	ËÓÒË ­ÈãÈÓ°È äË�
Î�� ¹º°��¹ãËÓÒËä ÎËãËÏÈ Ò ¹º�¯Ë­Óº°�
� m ÓËä
º¯�ÈÓÒÏäÈ º¹¯Ë�Ëã«Ë� °Ò��È�Ò�� }º��È ¹È¯ËÓ�Ë�
¯Èã
Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ äº��� ­©�
 ÓÈÏÓÈ�ËÓ©�
{ }È�Ë°�mË ¹¯ÒäË¯È º­©�Óº ¹¯Òmº�«�°« ­ºã
Ó©Ë °
ÓÈ¯�	ËÓÓ©ä �ãº�ÈÓÒËä ÒãÒ È­°º¯­�ÒË® ÎËãËÏÈ
>��� ��@� sÈÒ­ºãËË ¹ºãÓº ¹º}ÈÏÈÓÒ« } ÓÈÏÓÈ�ËÓÒ�
°Áº¯ä�ãÒ¯ºmÈÓ© m ¯È­º�Ë 7� 0HUHX Ò 2� 7RQ] >��@�
�«ÎËãÈ« yik Û �¯ºmËÓ
 +E ÓÒÎË ��Û�� ��ã� ¯Ë�
�Ò�Òm yik m °ã��È«²� }º��È ¹¯Ò�ÒÓÈ ÓË äºÎË�
­©�
 ­©°�¯º �°�¯ÈÓËÓÈ �ÓÈ¹¯ÒäË¯� ²¯ºÓÒ�Ë°}È«
}¯ºmº¹º�Ë¯«� ÒãÒ }º��È ¹º�¯Ë­Óº°�
 m ÎËãËÏË ¯ËÏ}º
¹ºm©	ËÓÈ �ÓÈ¹¯ÒäË¯� ÈÓËäÒ«� È°°º�ÒÒ¯ºmÈÓÓÈ« °
°ÒÓÒäÒ ¹º¯º}ÈäÒ °Ë¯��È�� äÈã
È­°º¯­�Ò«� ÓË¹Ë¯Ë�
Óº°Òäº°�
 ¹Ë¯º¯Èã
Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ� °º�Ò�
Èã
Ó©Ë ¹º}ÈÏÈÓÒ« �äÈ�
 ÓË äºÎË� �ÈmÈ�
 ¹¯Ë¹È¯È�
¯Ë��ã«¯Óº Ò �¯���

wÁÁË}�ÒmÓº°�	� j°¹ºã
ÏºmÈÓÒË ¹È¯ËÓ�Ë¯Èã
�
Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ � �Ë�Ë®� }º�º¯©Ë ÓË m©Ï�º�
¯ºmËãÒ º� �«ÎËãº® yik ¹º°ãË ¹Ë¯º¯Èã
Óº® �Ë¯È�
¹ÒÒ� º­º°ÓºmÈÓÓº� nÒÏÒ�Ë°}ÒË Ò ÓË®¯º¹°Ò²ºãº�Ò�
�Ë°}ÒË ¹º°ãË�°�mÒ« �ãÒ�Ëã
Óº ¹¯º�Ë}È��Ë�º �Ë�
ÁÒ�Ò�È ÎËãËÏÈ � �Ë�Ë® ÓË­ãÈ�º¹¯Ò«�Ó© Ò �¯Ë­���
ªÓË¯�Ò�Óº�º ¹º¹ºãÓËÓÒ« ÏÈ¹È°ºm ÎËãËÏÈ ÒÏmÓË�
�È¯ËÓ�Ë¯Èã
ÓºË ãË�ËÓÒË yik ­©°�¯ºË� �º�ÓºË Ò
º}ºÓ�È�Ëã
Óº m©ãË�ÒmÈ��ËË m �ãÒ�Ëã
Óº �Ë}��Ò²
°º°�º«ÓÒ«² >��@�

sÒÎË ¹Ë¯Ë�Ò°ãËÓ© º¹Ò°ÈÓÓ©Ë m ãÒ�Ë¯È��¯Ë
}ãÒÓÒ�Ë°}ÒË °Ò��È�ÒÒ� ¹¯Ò }º�º¯©² ¹¯ÒäËÓ«ãÒ°

mÓ��¯Òä©	Ë�Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ� ÈÓËäÒ« � Óº�
mº¯ºÎ�ËÓÓ©² �Ë�Ë® ° ÓÒÏ}º® äÈ°°º® �ËãÈ� ÈÓËäÒ«
� ÓË�ºÓº	ËÓÓ©² �Ë�Ë®� yik � �Ë�Ë®� mÏ¯º°ã©²� ­Ë�
¯ËäËÓÓ©² Ò ÓË­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ� yik� ¯ËÏÒ�
°�ËÓ�ÓÈ« } ¹Ë¯º¯Èã
Óº® �Ë¯È¹ÒÒ ¹¯Ë¹È¯È�ÈäÒ ÎË�
ãËÏÈ� yik ¹¯Ò �Ëã
äÒÓ�ºÏÈ² Ò ¹È¯ÈÏÒ�È¯Ó©² ÏÈ­º�
ãËmÈÓÒ«²� äÈã
È­°º¯­�Ò«� ck� m ¹¯º�º}ºãÈ² È��º�
�ºÓº¯°�mÈ�

{ �Ë�°}º® ¹¯È}�Ò}Ë� {Ó��¯Òä©	Ë�Ó©® ¹¯Ë¹È¯È�
ÎËãËÏÈ ¹¯ÒäËÓËÓ m ãË�ËÓÒÒ Óºmº¯ºÎ�ËÓÓ©² ° ÓÒÏ�
}º® äÈ°°º® �ËãÈ Ò ÈÓËäÒË® m °º�Ë�ÈÓÒÒ ° ª¯Ò�¯º�
¹ºª�ÒÓºä �w�|� Ò ­ËÏ w�|� ¹¯ºmË�Óº °¯ÈmÓËÓÒË
° ¹Ë¯º¯Èã
Ó©ä ¹¯ÒËäºä ¹¯Ë¹È¯È�È ÎËãËÏÈ�  Ë¯ËÏ
� ÓË� ¹º}ÈÏÈ�ËãÒ +E Ò �ËäÈ�º}¯Ò�È �+W� ­©ãÒ °�È�
�Ò°�Ò�Ë°}Ò ÏÓÈ�Òäº m©	Ë �S � ������ m �¯�¹¹È² °
¹¯ÒäËÓËÓÒËä w�| Ò ¹¯Ë¹È¯È�ºm ÎËãËÏÈ� ÓËÏÈmÒ°Ò�
äº º� ¹Ë¯º¯Èã
Óº�º ÒãÒ mÓ��¯Òä©	Ë�Óº�º °¹º°º­È
mmË�ËÓÒ«� iËãÈË�°« m©mº�� ��º ¹¯Ò ãË�ËÓÒÒ w�|
�Ë�Ë®� ¯º�Òm	Ò²°« ° º�ËÓ
 ÓÒÏ}º® äÈ°°º® �ËãÈ�
mÓ��¯Òä©	Ë�Ó©® ¹¯Ë¹È¯È� ÎËãËÏÈ ªÁÁË}�ÒmËÓ� Óº
�º°�È�º�Óº ÓÈÏÓÈ�ËÓÒ« ¹Ë¯º¯Èã
Óº�º ¹¯Ë¹È¯È�È
ÎËãËÏÈ >��@�

jÏmË°�Óº� ��º � ÓË�ºÓº	ËÓÓ©² Óºmº¯ºÎ�ËÓÓ©²
­©°�¯º ¯ÈÏmÒmÈË�°« �ËÁÒ�Ò� ÎËãËÏÈ� �¯ºmË�ËÓº
¯ÈÓ�ºäÒÏÒ¯ºmÈÓÓºË }ºÓ�¯ºãÒ¯�ËäºË Ò°°ãË�ºmÈÓÒË
¹º °¯ÈmÓËÓÒ� ªÁÁË}�ÒmÓº°�Ò ¹¯ºÁÒãÈ}�Ò}Ò �Ë�
ÁÒ�Ò�È ÎËãËÏÈ � ÓË�ºÓº	ËÓÓ©² �Ë�Ë® ° ¹ºäº�
�
¹Ë¯º¯Èã
Óº�º ¹¯Ë¹È¯È�È ÎËãËÏÈ �� ä��}���ËÓ
 �º
� äË° mºÏ¯È°�È� Ò mÓ��¯Òä©	Ë�Óº�º �Ë}°�¯ÈÓÈ ÎË�
ãËÏÈ ���� ä� äËÎ�� ��® Ò ��® ÓË�ËãË®�� �ºã��ËÓ©
¹¯Ò­ãÒÏÒ�Ëã
Óº º�ÒÓÈ}ºm©Ë ¯ËÏ�ã
�È�© >��@�

�¯ºmË�ËÓº ÒÏ��ËÓÒË ªÁÁË}�ÒmÓº°�Ò Ò ­ËÏº¹È°�
Óº°�Ò mÓ��¯Òä©	Ë�Óº�º Ò mÓ��¯ÒmËÓÓº�º ÓÈÏÓÈ�Ë�
ÓÒ« ¹¯Ë¹È¯È�ºm ÎËãËÏÈ � �� �Ë�Ë® ° yik Ò �«ÎËã©ä



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

�ËÁÒ�Ò�ºä ÎËãËÏÈ� }º�º¯©Ë ÓË º�mË�ÒãÒ ÓÈ ãË�Ë�
ÓÒË ¹Ë¯º¯Èã
Ó©äÒ ¹¯Ë¹È¯È�ÈäÒ ÎËãËÏÈ� {Ó��¯Ò�
mËÓÓ©Ë ÒÓÁ�ÏÒÒ ¹ºã��ÒãÒ �� �Ë�Ë®� mÓ��¯Òä©	Ë��
Ó©Ë ÒÓ�Ë}�ÒÒ ¹¯ºmË�ËÓ© �� �Ë�«ä� � m°Ë² ­ºã
Ó©²
�º°�Ò�Ó��º m©Ï�º¯ºmãËÓÒË º� yik� sË º�äË�Èãº°

°�È�Ò°�Ò�Ë°}º® ¯ÈÏÓÒ�© m ¹ºm©	ËÓÒÒ �¯ºmÓ« +E
m �}ÈÏÈÓÓ©² �¯�¹¹È² ­ºã
Ó©² �Ë�Ë®� �ãÒ�Ëã
Óº°�

ãË�ËÓÒ« ­©ãÈ ÓË°}ºã
}º ­ºã
	Ë ¹¯Ò mÓ��¯Òä©�
	Ë�Ó©² ÒÓ�Ë}�Ò«² >��@�
)� 2VNL Ò $� +RPLJ >��@ ¹©�ÈãÒ°
 ¹º��mË¯�Ò�


�Ò¹º�ËÏ� º �ºä� ��º �ËÁÒ�Ò� ÎËãËÏÈ � �Ë�Ë® ¯ÈÓÓË�º
mºÏ¯È°�È È°°º�ÒÒ¯ºmÈÓ ° ÒÏäËÓËÓÒ«äÒ ¹ºmË�ËÓÒ«�
�� ¯Ë­ËÓ}È m mºÏ¯È°�Ë º� � �º �� äË° ° �ËÁÒ�Ò�ºä
ÎËãËÏÈ ­©ãÒ ¯ÈÓ�ºäÒÏÒ¯ºmÈÓ© ÓÈ � �¯�¹¹©� �
­ºã
Ó©² �¯�¹¹© ãË�ËÓÒ« ¹¯ÒäËÓ«ãÒ mÓ��¯Òä©�
	Ë�Ó©® ¹¯Ë¹È¯È� ÎËãËÏÈ� � ­ºã
Ó©² �¯�¹¹© }ºÓ�
�¯ºã« Û ¹ãÈ�Ë­º� j°¹ºã
ÏºmÈãÈ°
 	}ÈãÈ rÈ®ãÒ �ã«
�Ë�Ë® ¯ÈÓÓË�º mºÏ¯È°�È ¹Ë¯Ë� ãË�ËÓÒËä Ò �Ë¯ËÏ �Û
� �ÓË® ¹º°ãË ÓÈ�ÈãÈ ãË�ËÓÒ«� { �¯�¹¹Ë ãË�ËÓÒ« º��
äË�ËÓº ¹ºm©	ËÓÒË ÒÓ�Ë}°È �ä°�mËÓÓº�º ¯ÈÏmÒ�Ò«
m °¯Ë�ÓËä ÓÈ ���� ¹�Ó}�È ÏÈ ��� �Ó« Ò º­ÓÈ¯�ÎËÓÈ
²º¯º	È« äº�º¯ÓÈ« }ºº¯�ÒÓÈ�Ò«� iÈÓÓºË Ò°°ãË�º�
mÈÓÒË ¹º��mË¯Î�ÈË� �Ò¹º�ËÏ� º �ºä� ��º �ËÁÒ�Ò�
ÎËãËÏÈ � �Ë�Ë® ¯ÈÓÓË�º mºÏ¯È°�È mãÒ«Ë� ÓÈ Ò² ¯ÈÏ�
mÒ�ÒË� Ò ÒÏäËÓËÓÒ« ­©°�¯º ¯Ë�¯Ë°°Ò¯��� ÓÈ ÁºÓË
ãË�ËÓÒ« ¹¯Ë¹È¯È�ºä ÎËãËÏÈ�
jÏ��ËÓ© ¹ºmË�ËÓÒË Ò ¯ÈÏmÒ�ÒË �Ë�Ë® ¯ÈÓÓË�º

mºÏ¯È°�È ° yik� |­°ãË�ºmÈÓ ��� ¯Ë­ËÓº} m mºÏ¯È°�Ë
º� �� �º �� äË° ÒÏ °Ëã
°}º® äË°�Óº°�Ò zº°�È cÒ}Ò
° ¯ÈÏãÒ�Óº® m©¯ÈÎËÓÓº°�
� �ËÁÒ�Ò�È ÎËãËÏÈ�
�¯ÒäËÓ«ãÈ°
 	}ÈãÈ rÈ®ãÒ �ã« º�ËÓ}Ò �ä°�mËÓÓº�
�º Ò äº�º¯Óº�º ¯ÈÏmÒ�Ò« �Ë�Ë® ¹Ë¯Ë� ãË�ËÓÒËä� �Ë�
¯ËÏ � Ò � äË° ¹º°ãË ãË�ËÓÒ«� iË�Ò ° yik ¹º}ÈÏÈãÒ
ÏÓÈ�Ò�Ëã
Óº ­ºãËË ÓÒÏ}ÒË ¯ËÏ�ã
�È�©� sËº­²º�Òä©
¹¯º°¹Ë}�ÒmÓ©Ë ¯ÈÓ�ºäÒÏÒ¯ºmÈÓÓ©Ë Ò°°ãË�ºmÈÓÒ«
¹º ¯ÈÏ¯È­º�}Ë äË¯ ¹¯ºÁÒãÈ}�Ò}Ò yik � �Ë�Ë® ¯ÈÓ�
ÓË�º mºÏ¯È°�È >��@�
�¯�¹¹È ÒÏ �� �Ë�Ë® ° yik m mºÏ¯È°�Ë º� � äË° �º

�� ãË� ¹¯ºãË�ËÓÈ mÓ��¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä
�Ë}°�¯ÈÓÈ ÎËãËÏÈ� { °¯Ë�ÓËä ¹º �¯�¹¹Ë ¹ºã��ËÓº
¹ºm©	ËÓÒË �¯ºmÓ« +E ÓÈ �� ��ã ¹¯Ò ��Ë�Ë ÓÈ ���®
�ËÓ
 ãË�ËÓÒ« >��@�

yik � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ� sÈÒ­ºãËË �È°�È«
¹¯Ò�ÒÓÈ ÈÓËäÒÒ � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ Û �ËÁÒ�Ò�
ÎËãËÏÈ� { ãË�ËÓÒÒyik � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ �È}�
ÎË äº��� Ò°¹ºã
ÏºmÈ�
°« ¹Ë¯º¯Èã
Ó©Ë� mÓ��¯Òä©�
	Ë�Ó©Ë Ò mÓ��¯ÒmËÓÓ©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ�
{ ¹¯º­ãËäË ãË�ËÓÒ« yik � ­Ë¯ËäËÓÓ©² ÎËÓ�

�ÒÓ ¹º�¹¯ËÎÓËä� È}��Èã
Ó© � ÏÈ�È�Ò� �� ¹ºÒ°}
¹¯Ë¹È¯È�È ÎËãËÏÈ ° ²º¯º	Ë® ªÁÁË}�ÒmÓº°�
��
­ËÏº¹È°Óº°�
� Ò }ºä¹ãÈËÓ�Óº°�
�� �� ÒÏ­ËÎÈÓÒË
�¯ÈÓ°Á�ÏÒ® ª¯Ò�¯º�Ò�È¯Óº® äÈ°°© m �Ë�ËÓÒË ­Ë¯Ë�
äËÓÓº°�Ò� m ¹¯º�Ë°°Ë ¯º�ºm Ò ¹º°ãË¯º�ºmºä ¹Ë¯Òº�
�Ë >��@�
{ ���� �� ¹º«mÒãÈ°
 ¯È­º�È 6� 6RRG Ò °ºÈm�� >��@

¹º °¯ÈmÓÒ�Ëã
Óº® ªÁÁË}�ÒmÓº°�Ò ãË�ËÓÒ« yik �
­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ ° ¹¯ÒäËÓËÓÒËä ¹Ë¯º¯Èã
Ó©²�
mÓ��¯ÒmËÓÓ©² Ò mÓ��¯Òä©	Ë�Ó©² ¹¯Ë¹È¯È�ºm ÎË�
ãËÏÈ� v ¹ºäº�
� ¯ÈÓ�ºäÒÏÒ¯ºmÈÓÓ©² Ò°°ãË�ºmÈ�
ÓÒ® Èm�º¯© ¹º}ÈÏÈãÒ� ��º mÓ��¯ÒmËÓÓºË ÓÈÏÓÈ�Ë�
ÓÒË �Ë}°�¯ÈÓÈ ÎËãËÏÈ m mÒ�Ë ÒÓÁ�ÏÒÒ º­�Ë® �ºÏ©
�Èãº �È}ÒË ÎË ¯ËÏ�ã
�È�©� }È} Ò ¹Ë¯º¯Èã
ÓºË mmË�
�ËÓÒË ��� ä� ÎËãËÏÈ m º�ÒÓ �ËÓ
� m º�Ó� ÓË�Ëã� Û
m �Ë�ËÓÒË � �ÓË®� m �Ë�ËÓÒË ��Û�� ÓË�� {Ó��¯Òä©�
	Ë�ÓºË ¹¯ÒäËÓËÓÒË �Ë}°�¯ÈÓÈ ÎËãËÏÈ� ¹º ��� ä�

�mÈÎ�© m ÓË�Ëã� ¹¯Òmº�Òãº } °�È�Ò°�Ò�Ë°}Ò ÏÓÈ�
�Òäºä� ¹ºm©	ËÓÒ� °º�Ë¯ÎÈÓÒ« +E ¹º °¯ÈmÓËÓÒ�
° ¹Ë¯º¯Èã
Óº® �Ë¯È¹ÒË® ¹¯Ò ��Ë�Ë ÓÈ ��Û���® ÓË�
�ËãË� z¯ºäË �º�º� m©«mãËÓÈ ­Rã
	È« ªÁÁË}�Òm�
Óº°�
 mÓ��¯Òä©	Ë�Óº�º ¹¯Ë¹È¯È�È �Ë}°�¯ÈÓÈ ÎË�
ãËÏÈ ¹º °¯ÈmÓËÓÒ� ° mÓ��¯ÒmËÓÓ©ä �Ë}°�¯ÈÓºä ÎË�
ãËÏÈ� ��º äºÎË� º­�«°Ó«�
°« ¯ÈÏãÒ�Ó©äÒ ¹��«äÒ
äË�È­ºãÒÏäÈ �Ë}°�¯ÈÓÈ m cwv�

�¯Ò º­°ãË�ºmÈÓÒÒ ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ m °Ëã
�
°}º® äË°�Óº°�Ò sÒ�Ë¯ÒÒ yik m©«mãËÓÈ � �����
ÎËÓ�ÒÓ �}¯Ò�Ë¯ÒÒ� �¯ºmËÓ
 +E ÓÒÎË ��� ��ã Ò +W
�º ����� �¯ÒäËÓËÓÒË ¹È¯ËÓ�Ë¯Èã
Ó©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ ¹¯ÒmËãº } ¯º°�� ¹º}ÈÏÈ�ËãË® +E Ò +W� ��º
¹º °¯ÈmÓËÓÒ� ° �ÈÓÓ©äÒ �¯�¹¹© ÎËÓ�ÒÓ� mºº­�Ë
ÓË ¹ºã��Èm	Ò² ¹¯Ë¹È¯È�© ÎËãËÏÈ� º}ÈÏÈãº°
 °�È�Ò�
°�Ò�Ë°}Ò ÏÓÈ�Òäº �S � ������ >��@� kÓÈãº�Ò�Ó©Ë
�ÈÓÓ©Ë ¹ºã��ËÓ© -� (YHUV Ò °ºÈm�� >��@ ¹¯Ò Ò°¹ºã
�
ÏºmÈÓÒÒ °º¯­Ò�ºãÈ ÎËãËÏÈ�

v¯ÈmÓÒ�Ëã
Ó©® ÈÓÈãÒÏ ãË�ËÓÒ« yik °¯Ë�ÓË®
�«ÎË°�Ò � �� ­Ë¯ËäËÓÓº® ÎËÓ�ÒÓ© ¹¯ºmË�ËÓ ° Ò°�
¹ºã
ÏºmÈÓÒËä °º¯­Ò�ºãÈ ÎËãËÏÈ mÓ��¯Òä©	Ë�Óº
¹º º�Óº	ËÓÒ� } ¹Ë¯º¯Èã
Óº® �Ë¯È¹ÒÒ�  Ë¯ËÏ � ÓË�
¹º°ãË ÓÈ�ÈãÈ �Ë¯È¹ÒÒ ¹ºm©	ËÓÒË �¯ºmÓ« +E ­©ãº
º�ÒÓÈ}ºm©ä m �}ÈÏÈÓÓ©² �¯�¹¹È²� Óº �Ë¯ËÏ � ÓË� m
�¯�¹¹Ë mÓ��¯Òä©	Ë�Óº�º ãË�ËÓÒ« +W ­©ã m©	Ë�
vÓÒÏÒãÈ°
 �ãÒ�Ëã
Óº°�
 �º°¹Ò�ÈãÒÏÈ�Ò® Ò ¹º�¯Ë­�
Óº°�
 m �¯ÈÓ°Á�ÏÒ«² ª¯Ò�¯º�Ò�È¯Óº® äÈ°°©� �ºã�
ÓÈ« }º¯¯Ë}�Ò« ÈÓËäÒÒ ÓÈ­ã��ÈãÈ°
 � ­ºã
	ÒÓ°�mÈ
­ºã
Ó©² äËÎ�� ��® Ò ��® ÓË�Ëã«äÒ ãË�ËÓÒ« >��@�

�º �ÈÓÓ©ä v¹Ë�ÒÈãÒÏÒ¯ºmÈÓÓº�º zº}¯ÈÓºm�
°}º�º ¯Ë�Ò°�¯È� ÓÈ }ºÓË� �Ë}È­¯« ���� �� ÓÈ°�Ò�©�
mÈãº°
 �� ¯ÈÓ�ºäÒÏÒ¯ºmÈÓÓ©² Ò°°ãË�ºmÈÓÒ« ¹º
°¯ÈmÓÒ�Ëã
Óºä� ãË�ËÓÒ� yik � ­Ë¯ËäËÓÓ©² ÎËÓ�
�ÒÓ� kÓÈãÒÏ Ò°°ãË�ºmÈÓÒ®� m©¹ºãÓËÓÓ©² ° ��È�
°�ÒËä ÓË­ºã
	Ò² �¯�¹¹ ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ °
yik� ° ¹¯ÒäËÓËÓÒËä mÓ��¯Òä©	Ë�Óº�º �Ë}°�¯ÈÓÈ
ÎËãËÏÈ ¹¯º�Òm mÓ��¯ÒmËÓÓº�º �Ë}°�¯ÈÓÈ ÎËãËÏÈ
�Q  ���� mÓ��¯Òä©	Ë�Óº�º °º¯­Ò�ºãÈ ÎËãËÏÈ ¹¯º�
�Òm mÓ��¯ÒmËÓÓº�º �Ë}°�¯ÈÓÈ ÎËãËÏÈ� mÓ��¯ÒmËÓÓº�
�º ¹¯Ë¹È¯È�È ÎËãËÏÈ ¹¯º�Òm ¹ãÈ�Ë­º �Q  ��� ¹º}È�
ÏÈã� ��º �º}ÈÏÈ�Ëã
°�mº ªÁÁË}�ÒmÓº°�Ò ãË�ËÓÒ«
Ó�Î�ÈË�°« m ²º¯º	Ò² }È�Ë°�mËÓÓ©² }ãÒÓÒ�Ë°}Ò²
Ò°°ãË�ºmÈÓÒ«² >�@�

� �� ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ °º °¯º}ºä ­Ë¯ËäËÓ�
Óº°�Ò ��Û�� ÓË� ° yik ¹¯ºmË�ËÓº ãË�ËÓÒË mÓ���
¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä °º¯­Ò�ºãÈ ÎËãËÏÈ m
º­©�Óº® �ºÏÒ¯ºm}Ë� jÓÒ�ÒÈã
Ó©® �¯ºmËÓ
 +E °º�
°�ÈmÒã �� ³ ��� ��ã� vº�Ë¯ÎÈÓÒË +E ­©ãº º¹¯Ë�Ë�
ãËÓº ÏÈ�Ëä �ºã
}º �Ë¯ËÏ ��� ÓË� ¹º°ãË ÓÈ�ÈãÈ �Ë¯È�
¹ÒÒ� ºÓº ¹ºm©°Òãº°
 �º ��� ��ã� È ÓË¹º°¯Ë�°�mËÓÓº
¹Ë¯Ë� ¯º�ÈäÒ °º°�ÈmÒãº ��� ��ã >��@�

v¯ÈmÓËÓÒË ªÁÁË}�ÒmÓº°�Ò �m�² ¹¯Ë¹È¯È�ºm ÎË�
ãËÏÈ �ã« mÓ��¯Òä©	Ë�Óº�º mmË�ËÓÒ« � ­Ë¯ËäËÓÓ©²
ÎËÓ�ÒÓ ° yik m }ºÓ�Ë ,, �¯ÒäË°�¯È ­Ë¯ËäËÓÓº°�Ò
¹º}ÈÏÈãº� ��º m �¯�¹¹Ë ÎËÓ�ÒÓ� ¹ºã��Òm	Ò² ãË�Ë�
ÓÒË �Ë}°�¯ÒÓºä ÎËãËÏÈ �lÈã
�ºÁË¯Ô�� °��º�Ó©®
¹¯Ò¯º°� ÏÓÈ�ËÓÒ® +E °º°�ÈmÒã ���� ³ ���� ��ã�
¹¯Ò¯º°� }ºãÒ�Ë°�mÈ +E ÏÈ mË°
 ¹Ë¯Òº� ãË�ËÓÒ« °º�
°�ÈmÒã ���� ³ ���� ��ã� È m �¯�¹¹Ë ÎËÓ�ÒÓ� ¹ºã��
�Òm	Ò² ãË�ËÓÒË �Ë}°�¯ÈÓºä ÎËãËÏÈ �nË¯¯�ä �Ë}Ô��
Û ���� ³ ���� Ò ��� ³ ���� ��ã °ºº�mË�°�mËÓÓº� {
¹¯º�Ë°°Ë ãË�ËÓÒ« ¹¯Ë¹È¯È�ºä lÈã
�ºÁË¯Ô � � ¹È�
�ÒËÓ�}Ò º�äË�ËÓÈ �Ò¹Ë¯ËäÒ« m äË°�Ë mmË�ËÓÒ« ¹¯Ë�
¹È¯È�È� ~È¯Ë�Ò°�¯Ò¯ºmÈÓÈ � ÈÓÈÁÒãÈ}�Ò�Ë°}È« ¯Ë�



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

È}�Ò« ¹¯Ò ãË�ËÓÒÒ ¹¯Ë¹È¯È�ºä nË¯¯�ä �Ë}Ô� Ë�Ë
m � °ã��È«² º�äË�ÈãÒ°
 ¹º}¯È°ÓËÓÒ« }ºÎÒ m äË°�Ë
mmË�ËÓÒ« ¹¯Ë¹È¯È�È >��@�

0� 3H]]DOL >��@ ¹¯Ò º­°ãË�ºmÈÓÒÒ ��� ­Ë¯ËäËÓ�
Ó©² ÎËÓ�ÒÓ m ,,, �¯ÒäË°�¯Ë ­Ë¯ËäËÓÓº°�Ò m©«mÒã�
­ÈÏÒ¯�«°
 ÓÈ ¯��ÒÓÓ©² äË�º�È² º­°ãË�ºmÈÓÒ«�
yik � ��� ÒÏ ÓÒ²� {Ó��¯Òä©	Ë�ÓºË ãË�ËÓÒË ° ¹º�
äº�
� ¹¯Ë¹È¯È�È ¹ºãÒäÈã
�ºÏ© ÎËãËÏÈ º}ÈÏÈãº°

�°¹Ë	Ó©ä � m°Ë² ­ºã
Ó©²� º�mË� ÓÈ ãË�ËÓÒË ­©ã
­©°�¯©ä� ¹Ë¯ËÓº°Òäº°�
 ¹¯Ë¹È¯È�È ²º¯º	Ë® Ò ãË�
�ËÓÒË ÓË °º¹¯ºmºÎ�Èãº°
 º°ãºÎÓËÓÒ«äÒ� cÈ°�Ë�©
Èm�º¯È ¹º}ÈÏÈãÒ� ��º }ÈÎ�©Ë ��� ä� mmË�ËÓÓº�º
¹¯Ë¹È¯È�È ÎËãËÏÈ ¹ºm©	ÈãÒ �¯ºmËÓ
 +E ÓÈ ���� �
­Ë¯ËäËÓÓ©² Ò ÓÈ �� � ÓË­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ °
yik�

/� )DVVD Ò '� &DPSRV >��@ ¹¯ÒäËÓÒãÒ ¹È¯ËÓ�Ë�
¯Èã
Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ � �� Èä­�ãÈ�º¯Ó©² ¹È�
�ÒËÓ�º} Ò � �� ¹È�ÒËÓ�º} �È°�Óº® }ãÒÓÒ}Ò� { ��
°ã��È«² ¹¯ÒäËÓ«ã°« ¹ºãÒäÈã
�ºÏÓ©® ¹¯Ë¹È¯È� ÎË�
ãËÏÈ �ã« mÓ��¯Òä©	Ë�Óº�º mmË�ËÓÒ« ° º�Óº}¯È��
Ó©ä mmË�ËÓÒËä ��� ä� ¹¯Ë¹È¯È�È� �º°ãË ÒÓ�Ë}�Ò®
¹¯Ë¹È¯È�È �ÎË ÓÈ ��® �ËÓ
 º�äË�ÈãÒ ãÈ­º¯È�º¯ÓºË
Ò }ãÒÓÒ�Ë°}ºË �ã��	ËÓÒË� mº m°Ë² °ã��È«² Óº¯�
äÈã
Ó©Ë ¹º}ÈÏÈ�ËãÒ }¯ºmÒ ÓÈ­ã��ÈãÒ �ÎË ÓÈ ���®
�ËÓ
 ãË�ËÓÒ«� w�º ¯Ë}º¯�Óº }º¯º�}ÒË °¯º}Ò� �È}
}È} ¹¯Ò ãË�ËÓÒÒ ¹Ë¯º¯Èã
Ó©äÒ ¹¯Ë¹È¯È�ÈäÒ ÎËãË�
ÏÈ ¹ºã��Ò�
 ¹º�º­Ó©® ¯ËÏ�ã
�È� äºÎÓº �ºã
}º �Ë�
¯ËÏ � äË° ãË�ËÓÒ«� z ��ÒmãËÓÒ� °ÈäÒ² Èm�º¯ºm�
ÏÓÈ�Òä©² ¹º­º�Ó©² ¯ËÈ}�Ò® ÓË ­©ãº ÏÈ¯Ë�Ò°�¯Ò�
¯ºmÈÓº� Ò°}ã��È« � °ã��ÈËm �¹ãº�ÓËÓÒ« }ºÎÒ m
äË°�Ë ÒÓ�Ë}�ÒÒ Ò � °ã��ÈËm ­ºãËÏÓËÓÓº°�Ò� ��º äº�
ÎË� º­�«°Ó«�
°« �Ë²ÓÒ�Ë°}ÒäÒ �ËÁË}�ÈäÒ ¹¯ºmË�
�ËÓÒ« ÒÓ�Ë}�ÒÒ� iÈÓÓºË Ò°°ãË�ºmÈÓÒË «mã«Ë�°«
Ë�ÒÓ°�mËÓÓ©ä m äÒ¯Ë� m }º�º¯ºä ¹¯ºmË�ËÓº °¯Èm�
ÓËÓÒË ªÁÁË}�ÒmÓº°�Ò ãË�ËÓÒ« yik � ­Ë¯ËäËÓÓ©²
ÎËÓ�ÒÓ m ¯ÈÏãÒ�ÓºË m¯Ëä« �º�È� v¯ÈmÓËÓÒË ¯Ë�
Ï�ã
�È�ºm ãË�ËÓÒ« yik � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ m©�
¹ºãÓ«ãÒ ¹º ÁÒ}°Ò¯ºmÈÓÓ©ä }¯Ò�Ë¯Ò«ä �+E� +W�
}ºãÒ�Ë°�mº ª¯Ò�¯º�Ò�ºm Ò ¯Ë�Ò}�ãº�Ò�ºm� ÎËãËÏº
°©mº¯º�}Ò�� ãË�ºä ãË�ËÓÒË ¹ºã��ÒãÒ �� ÎËÓ�ÒÓ�
ÏÒäº® Û ��� |�mË� ÓÈ �Ë¯È¹Ò� ­©ã º�ÒÓÈ}ºm©ä�

�¯Ë¹È¯È� lÈã
�ºÁË¯Ô �ã« mÓ��¯Òä©	Ë�Óº�º
mmË�ËÓÒ« º}ÈÏÈã°« m©°º}ºªÁÁË}�ÒmÓ©ä m ãË�ËÓÒÒ
� ÎËÓ�ÒÓ ¹º°ãË¯º�ºmº® ÈÓËäÒÒ� v¯ÈmÓÒmÈãÒ ªÁ�
ÁË}�ÒmÓº°�
 ãË�ËÓÒ« ¹º°ãË¯º�ºmº® ÈÓËäÒÒ mÓ���
¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä lÈã
�ºÁË¯Ô ��� ÎËÓ�
�ÒÓ� Ò ¹Ë¯º¯Èã
Ó©ä ¹¯Ë¹È¯È�ºä ÎËãËÏÈ �ÒÓº��È¯�
�ÒÁË¯ºÓÔ ��� ÎËÓ�ÒÓ�� v��º�Ó©® ¹¯Ò¯º°� �¯ºmÓ«
+E °º°�ÈmÒã ���� ��ã m �¯�¹¹Ë ÎËÓ�ÒÓ� ¹ºã��Òm	Ò²
ãË�ËÓÒË mÓ��¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä lÈã
�º�
ÁË¯Ô� Ò ��� ��ã Û m �¯�¹¹Ë ÎËÓ�ÒÓ� ¹ºã��Òm	Ò²
¹Ë¯º¯Èã
Ó�� �Ë¯È¹Ò�� jÏ��ËÓÒË ãÈ­º¯È�º¯Ó©² ¹º�
}ÈÏÈ�ËãË® m©«mÒãº °�È�Ò°�Ò�Ë°}Ò ÏÓÈ�ÒäºË ¹ºm©�
	ËÓÒË °º�Ë¯ÎÈÓÒ« +E� ª¯Ò�¯º�Ò�ºm� �mËãÒ�ËÓÒË
�mË�ºmº�º ¹º}ÈÏÈ�Ëã« Ò ÏÓÈ�ËÓÒ® °©mº¯º�º�Óº�º
ÎËãËÏÈ m �¯�¹¹Ë ÎËÓ�ÒÓ� ¹ºã��Òm	Ò² ãË�ËÓÒË
mÓ��¯Òä©	Ë�Ó©ä ¹¯Ë¹È¯È�ºä lÈã
�ºÁË¯Ô >��@�

{Ó��¯Òä©	Ë�Ó©äÒ ÒÓ�Ë}�Ò«äÒ °º¯­Ò�ºãÈ ÎË�
ãËÏÈ ¹¯ºãË�ËÓº �� ÓË­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ ° yik� �
�� ¹È�ÒËÓ�º} º�äË�ËÓ ¯º°� ¹º}ÈÏÈ�ËãË® +W Ò ÓË ÏÈ�
¯Ë�Ò°�¯Ò¯ºmÈÓº °Ò°�ËäÓ©² Ò äË°�Ó©² º°ãºÎÓËÓÒ®�
� � ­ºã
Óº® ° }¯ºmºÒÏãÒ«ÓÒËä m ãºÎË º¹�²ºãÒ ÓË
¹ºã��ËÓ ¯º°� ÏÓÈ�ËÓÒ® +W� ÓË°äº�¯« ÓÈ ÓÈ°©�ËÓÒË
}º°�Óº�º äºÏ�È ÎËãËÏºä >��@�

iËÁÒ�Ò� ÎËãËÏÈ� °m«ÏÈÓÓ©® ° �Ëã	äÒÓ�ºÏÈäÒ� m
�¯º¹Ò�Ë°}Ò² °�¯ÈÓÈ² ¯ÈÏmÒmÈË�°« º­©�Óº ÓÈ ÁºÓË
ÓÒÏ}º�º ¹º°��¹ãËÓÒ« ÎËãËÏÈ ° ¹Ò�Ë® Ò ¹¯Ë�°�Èm�
ã«Ë� °º­º® ­ºã
	�� °º�ÒÈã
Ó�� Ò ª}ºÓºäÒ�Ë°}��
¹¯º­ãËä�� �È}ÒË °º°�º«ÓÒ« äº��� ãË�Ò�
°« Ò ¹¯º�
ÁÒãÈ}�Ò¯ºmÈ�
°« mÓ��¯Òä©	Ë�Ó©äÒ ¹¯Ë¹È¯È�ÈäÒ
ÎËãËÏÈ >��@�

�Ë�ËÓÒË �«ÎËãº® yik� m©ÏmÈÓÓº® }¯ºmº¹º�Ë�
¯Ë® m°ãË�°�mÒË �Ëã
äÒÓ�ºÏºm� ° ¹ºäº�
� mÓ��¯Ò�
ä©	Ë�Óº�º mmË�ËÓÒ« °º¯­Ò�ºãÈ ÎËãËÏÈ º}ÈÏÈãº°

m©°º}ºªÁÁË}�ÒmÓ©ä� jÓÒ�ÒÈã
Ó©® �¯ºmËÓ
 +E
}ºãË­Èã°« º� �� �º �� ��ã� m °¯Ë�ÓËä °º°�ÈmÒã �� ��ã�
�Ë�ËÓÒË ÏÈ}ã��Èãº°
 m ËÎË�ÓËmÓºä mÓ��¯Òä©	Ë��
Óºä mmË�ËÓÒÒ °º¯­Ò�ºãÈ ÎËãËÏÈ ¹º �� äã �º �º°�Ò�
ÎËÓÒ« ¯È°�Ë�Óº® �ºÏ© ÎËãËÏ©� |­�Ò® �ËÁÒ�Ò�
ÎËãËÏÈ m º¯�ÈÓÒÏäË ­ºã
Ó©² }ºãË­Èã°« º� ��� �º
���� ä�� m °¯Ë�ÓËä °º°�ÈmÒã ���� ä�� v��º�Ó©®
¹¯Ò¯º°� �¯ºmÓ« +E m ¹Ë¯m©Ë �� �ÓË® ãË�ËÓÒ« }º�
ãË­Èã°« º� ���� �º ���� ��ã� m °¯Ë�ÓËä ¯ÈmÓ«ã°«
��� ��ã� �ËäÈ�ºãº�Ò�Ë°}ÒË ¹º}ÈÏÈ�ËãÒ ¹ºãÓº°�
�
Óº¯äÈãÒÏºmÈãÒ°
 } ��® ÓË�ËãË ãË�ËÓÒ« >��@�

�¯ºmË�ËÓ© }ºÓ�¯ºãÒ¯�Ëä©Ë Ò°°ãË�ºmÈÓÒ« ¹º
¹¯ºÁÒãÈ}�Ò}Ë yik mÓ��¯Òä©	Ë�Ó©ä �Ë}°�¯ÈÓºä
ÎËãËÏÈ ��äË°«�Ó©ä �Ë�«ä m sºmº® �mÒÓËË� jÏÓÈ�
�Èã
ÓÈ« �Ò¹º�ËÏÈ� �ËÁÒ�Ò� ÎËãËÏÈ ¹ºm©	ÈË� mº°�
¹¯ÒÒä�Òmº°�
 } ÒÓÁË}�Ò«ä� Ò mmË�ËÓÒË ÎËãËÏÈ ÒÏ�
mÓË äºÎË� �äËÓ
	Ò�
 ª�� mº°¹¯ÒÒä�Òmº°�
� |�ÓÈ�
}º Ò°°ãË�ºmÈÓÒ« ¹º}ÈÏÈãÒ� ��º ¯È°¹¯º°�¯ÈÓËÓ�
Óº°�
 äÈã«¯ÒÒ ­©ãÈ m©	Ë m �¯�¹¹Ë �Ë�Ë®� ¹ºã��Òm�
	Ò² �Ë}°�¯ÈÓ ÎËãËÏÈ >��@�

�¯ºmË�ËÓº ¹ãÈ�Ë­º�}ºÓ�¯ºãÒ¯�ËäºË Ò°°ãË�ºmÈ�
ÓÒË ¹º mÓ��¯Òä©	Ë�Óºä� ¹¯ÒäËÓËÓÒ� �Ë}°�¯ÈÓÈ
ÎËãËÏÈ m ¹¯ºÁÒãÈ}�Ò}Ë �ËÁÒ�Ò�È ÎËãËÏÈ � �Ë�Ë®
�mÒÓËÒ ÒÏ ¯È®ºÓºm ¹ºm©	ËÓÓº® ÏÈ­ºãËmÈËäº°�Ò
äÈã«¯ÒË®� { �¯�¹¹Ë ��äË°«�Ó©² �Ë�Ë®� ¹ºã��Òm	Ò²
�Ë}°�¯ÈÓ ÎËãËÏÈ� m©«mãËÓÈ m©°º}È« ¯È°¹¯º°�¯È�
ÓËÓÓº°�
 äÈã«¯ÒÒ� iÈÓÓ©Ë �º°�ºmË¯Óº ¹º��Ë¯}Ò�
mÈ�� ¯ºã
 �ËÁÒ�Ò�È ÎËãËÏÈ m °ÓÒÎËÓÒÒ ÏÈ­ºãËmÈË�
äº°�Ò äÈã«¯ÒË® Ò «mã«��°« È¯��äËÓ�ºä ¹¯º�Òm ÓË�
º­��äÈÓÓº�º ¹¯ºmË�ËÓÒ« ¹¯ºÁÒãÈ}�Ò}Ò ¹¯Ë¹È¯È�
�ÈäÒ ÎËãËÏÈ m äË°�È²� ªÓ�ËäÒ�Ó©² ¹º äÈã«¯ÒÒ >��@�

jÏ��ËÓ© ÁÈ�º�Ò�È¯ÓÈ« È}�ÒmÓº°�
 Ò ÈÓ�Ò­È}�Ë�
¯ÒÈã
ÓÈ« Á�Ó}�Ò« � � �Ë�Ë® ¹Ë¯Òº�È Óºmº¯ºÎ�ËÓ�
Óº°�Ò �äË�ÒÈÓÈ mºÏ¯È°�È � �ÓË®�� ¹ºã��Òm	Ò² mÓ���
¯Òä©	Ë�Óº �Ë}°�¯ÈÓ ÎËãËÏÈ �ã« ¹¯ºÁÒãÈ}�Ò}Ò �Ë�
ÁÒ�Ò�È ÎËãËÏÈ� �º°ãË ¹¯ºÁÒãÈ}�Ò�Ë°}º�º mmË�Ë�
ÓÒ« ÎËãËÏÈ º�äË�ËÓ© °ÓÒÎËÓÒË ²Ëäº�È}°Ò°È ãË®�
}º�Ò�ºm Ò m©¯ÈÎËÓÓºË °ÓÒÎËÓÒË ­È}�Ë¯Òº°�È�Ò�Ë�
°}º�º ªÁÁË}�È ¹¯º�Òm (� °ROL� zãÒÓÒ�Ë°}ºË ÏÓÈ�Ë�
ÓÒË ªÁÁË}�È ²Ëäº�È}°Ò°È ÓË¹ºÓ«�Óº� vÓÒÎËÓÒË
­È}�Ë¯Òº°�È�Ò�Ë°}º® °¹º°º­Óº°�Ò °©mº¯º�}Ò� ÓÈ�
­ã��ÈËäºË Ò ¹¯Ò �¯��Ò² Áº¯äÈ² �Ò¹Ë¯ÁË¯¯ËäÒÒ�
ÓË È°°º�ÒÒ¯�Ë�°« ° ÓÈ°©�ËÓÒËä �¯ÈÓ°ÁË¯¯ÒÓÈ ÎË�
ãËÏºä Ò «mã«Ë�°« �È°�º® ¹¯Ò�ÒÓº® ¹ºm©	ËÓÓº®
¹º�mË¯ÎËÓÓº°�Ò º¯�ÈÓÒÏäÈ } ÒÓÁË}�Ò«ä� km�º¯©
°�Ò�È��� ��º ¹¯ºÁÒãÈ}�Ò�Ë°}ºË ÓÈÏÓÈ�ËÓÒË �Ë}°��
¯ÈÓÈ ÎËãËÏÈ mÓ��¯Òä©	Ë�Óº ¹¯º�Òmº¹º}ÈÏÈÓº �Ë�
�«ä ¯ÈÓÓË�º mºÏ¯È°�È >��@�

*� %XFKDQDQ Ò 5� 6KHHKDQ >��@ ¹¯Òmº�«� ¯Ë�}Ò®
¹¯ÒäË¯ ¹º°ãË�ºmÈ�Ëã
Óº�º ãË�ËÓÒ« �ËÁÒ�Ò�È ÎË�
ãËÏÈ � � °Ò­ãÒÓ�ºm ° °ËäË®Ó©ä ¯È°°�¯º®°�mºä� ²È�
¯È}�Ë¯ÒÏ���Òä°« °ÓÒÎËÓÒËä È­°º¯­�ÒÒ ÎËãËÏÈ Ò
Ë�º ��ÒãÒÏÈ�ÒÒ� |�mË� ÓÈ �Ë¯È¹Ò� ¹Ë¯º¯Èã
Ó©äÒ
¹¯Ë¹È¯È�ÈäÒ ÎËãËÏÈ ¹ºã��ËÓ � � Ò² ª�Ò² ­ºã
Ó©²�
¹¯Ò ª�ºä ºÓ ­©ã }¯È�}ºm¯ËäËÓÓ©ä� sÈ mÓ��¯Òä©�



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

	Ë�ÓºË mmË�ËÓÒË �Ë}°�¯ÈÓÈ ÎËãËÏÈ ¹ºã��ËÓ º�mË� �
m°Ë² � ­ºã
Ó©²�

|�ÓÒä ÒÏ ÓÈ¹¯ÈmãËÓÒ® ¹¯ÒäËÓËÓÒ« ¹È¯ËÓ�Ë�
¯Èã
Ó©² ¹¯Ë¹È¯È�ºm ÎËãËÏÈ «mã«Ë�°« ãË�ËÓÒË ÈÓË�
äÒÒ� È°°º�ÒÒ¯ºmÈÓÓº® ° mº°¹ÈãÒ�Ëã	Ó©äÒ ÏÈ­ºãË�
mÈÓÒ«äÒ� m º°ÓºmÓºä ° ck�

2� 6WUDQGEHUJ Ò °ºÈm�� >��@ ¹¯ÒäËÓÒãÒ mÓ��¯Ò�
ä©	Ë�Ó©® °º¯­Ò�ºã ÎËãËÏÈ � �� ­ºã
Ó©² ck� v��
�º�ÓÈ« �ºÏÈ� ÓÈÏÓÈ�ËÓÓÈ« }ÈÎ�ºä� ­ºã
Óºä�� mÈ¯
�
Ò¯ºmÈãÈ º� ��� �º ��� ä� Ò ¯È°¹¯Ë�Ëã«ãÈ°
 ÓÈ � ÒÓ��
Ë}�ÒÒ� cËÏ�ã
�È� ãË�ËÓÒ« ��Ò�©mÈã°« ÓÈ ��® ÓË�ËãË
Ò ¹º}ÈÏÈã ¹ºm©	ËÓÒË �¯ºmÓ« +E� }ºãÒ�Ë°�mÈ ª¯Ò��
¯º�Ò�ºm� lvsv� ÎËãËÏÈ °©mº¯º�}Ò� |°º­ºË mÓÒ�
äÈÓÒË m Ò°°ãË�ºmÈÓÒÒ ­©ãº ��ËãËÓº ¹º­º�Ó©ä ªÁ�
ÁË}�Èä� }º�º¯©Ë ÒÏmË°�Ó© }È} È°°º�ÒÒ¯ºmÈÓÓ©Ë
�ÒÓ���Ò¯ºmÈÓÓ©Ë� ° ¹È¯ËÓ�Ë¯Èã
Ó©äÒ ¹¯Ë¹È¯È�È�
äÒ ÎËãËÏÈ m ãË�ËÓÒÒ ­ºã
Ó©² ck� sË m©«mãËÓ©
º°�¯©Ë �º}°Ò�Ë°}ÒË «mãËÓÒ« Ò ÓË ­©ãº ­ºã
Ó©² °
º­º°�¯ËÓÒËä ck� }È} ª�º ¯ÈÓËË º¹Ò°©mÈãº°
 ¹¯Ò
¹¯ÒäËÓËÓÒÒ �Ë}°�¯ÈÓÈ ÎËãËÏÈ�

{Ó��¯Òä©	Ë�Ó©® ¹¯Ë¹È¯È� �iË}°�¯ÈÓ ÎËãËÏÈ�
¹¯ÒäËÓËÓ m }º¯¯Ë}�ÒÒ ÈÓËäÒÒ � ­ºã
Ó©² È}�Òm�
Ó©ä ck� zÈÎ�©® ÒÏ �� ÓÈ­ã��ÈËä©² ­ºã
Ó©² ¹º�
ã��Òã °�ääÈ¯Óº ¹º ��� ä� �Ë}°�¯ÈÓÈ ÎËãËÏÈ ÏÈ � ÓË�
ãË�ËÓÒ«� vº�Ë¯ÎÈÓÒË +E °�È�Ò°�Ò�Ë°}Ò ÏÓÈ�Òäº
�mËãÒ�Òãº°
 � �� ­ºã
Ó©²� Óº ÏÈ�Ëä� �Ë¯ËÏ � äË°�
°ÓÒÏÒãº°
 �º Ò°²º�Óº�º �¯ºmÓ«� |�mË� ÓÈ �Ë¯È¹Ò�
¹¯Ë¹È¯È�ºä ÎËãËÏÈ ÓË ÏÈmÒ°Ëã º� ÒÓÒ�ÒÈã
Ó©² ¹º�
}ÈÏÈ�ËãË® +E� ÎËãËÏÈ °©mº¯º�}Ò� s�y� �¯ºmÓ«
ÁË¯¯Ò�ÒÓÈ °©mº¯º�}Ò� km�º¯© °�Ò�È��� ��º �ºã
}º
}º¯¯Ë}�Ò« º°ÓºmÓº�º mº°¹ÈãÒ�Ëã
Óº�º ¹¯º�Ë°°È
äºÎË� �°�¯ÈÓ«�
 ÈÓËäÒ� >��@�

�È¯ËÓ�Ë¯Èã
Ó©® ¹¯Ë¹È¯È� ÎËãËÏÈ äºÎË� °ºmäË�
°�Óº ° w�| ¹¯ÒäËÓ«�
°« m ¹¯º�º}ºãË È��º�ºÓº¯°��
mÈ� � �� mÏ¯º°ã©² ­ºã
Ó©² ° º¯�º¹Ë�Ò�Ë°}ÒäÒ ÏÈ�
­ºãËmÈÓÒ«äÒ ¹Ë¯Ë� º¹Ë¯È�ÒË® �°¹Ë	Óº ¹¯ÒäËÓËÓÈ
äË�º�Ò}È È��º�ºÓº¯°�mÈ >��@� p°ãÒ ¹È�ÒËÓ�� m °º�
º�mË�°�mÒÒ ° º­�Ëäºä }¯ºmº�È�Ò ÓËº­²º�Òäº ­©ãº
mº°¹ºãÓÒ�
 �º ��� ä� ÎËãËÏÈ� �º ¹¯ÒäËÓ«ã°« ¹ºãÒ�
äÈã
�ºÏÓ©® }ºä¹ãË}° �ã« mÓ��¯Òä©	Ë�Óº�º mmË�
�ËÓÒ«� Ë°ãÒ ÓËº­²º�Òäº ­©ãº mº°¹ºãÓÒ�
 ��� ä� Ò
­ºãËË Û Ò°¹ºã
ÏºmÈã°« mÓ��¯ÒmËÓÓ©® ¹¯Ë¹È¯È�
ÎËãËÏÈ� {°Ë�º m �ÈÓÓº® �¯�¹¹Ë ­ºã
Ó©² ­©ãº ÏÈ�º�
�ºmãËÓº ��� Ë�� È��º}¯ºmÒ ���� ³ ��� Ë�� ÓÈ º�Óº�º
¹È�ÒËÓ�È�� ÒÏ }º�º¯©² Ò°¹ºã
ÏºmÈÓº m ¹¯º�Ë°°Ë
º¹Ë¯È�Ò® ��� Ë�� �ºã
}º º�Óºä� ­ºã
Óºä� ¹º�¯Ë�
­ºmÈãº°
 �º¹ºãÓÒ�Ëã
ÓºË ¹Ë¯ËãÒmÈÓÒË � Ë�� Èããº�
�ËÓÓº® }¯ºmÒ� zºãÒ�Ë°�mº mmË�ËÓÓ©² ¹¯Ë¹È¯È�ºm
ÎËãËÏÈ }ºãË­Èãº°
 º� ��� �º ���� ä�� {©¯ÈÎËÓÓ©²
ÈããË¯�Ò�Ë°}Ò² ¯ËÈ}�Ò® ÓË ­©ãº º�äË�ËÓº�

kÓÈãÒÏ �ÈÓÓ©²� ÒäË��Ò²°« m ãÒ�Ë¯È��¯Ë� ¹º
¹¯º­ãËäË ¹¯ÒäËÓËÓÒ« mÓ��¯Òä©	Ë�Ó©² ¹¯Ë¹È¯È�
�ºm ÎËãËÏÈ� ¹ºÏmºã«Ë� °Áº¯ä�ãÒ¯ºmÈ�
 °ãË����ÒË
m©mº�©�

�� {Ó��¯Òä©	Ë�Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ ¹º}ÈÏÈ�
Ó© m °ã��È«²� }º��È ¹Ë¯º¯Èã
ÓÈ« �Ë¯È¹Ò« ÓË äºÎË�
­©�
 Ò°¹ºã
ÏºmÈÓÈ ÒãÒ ÓË ªÁÁË}�ÒmÓÈ�

�� {Ó��¯Òä©	Ë�Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ º�ãÒ�È�
��°« m©°º}º® ªÁÁË}�ÒmÓº°�
� Ò ¹¯º°�º�º® ¹¯Ò�
äËÓËÓÒ«�

�� rãÈ�º�È¯« ¯ÈÏ¯È­º�}Ë Óºm©² ¹¯Ë¹È¯È�ºm ÎË�
ãËÏÈ �ã« mÓ��¯Òä©	Ë�Óº�º mmË�ËÓÒ« ÏÓÈ�Ò�Ëã
Óº
°ÓÒÏÒãÈ°
 �º}°Ò�Óº°�
 Ò ¹ºm©°ÒãÈ°
 ­ËÏº¹È°Óº°�

¹¯ÒäËÓËÓÒ«�

�� cÈ°	Ò¯«Ë�°« °¹Ë}�¯ }ãÒÓÒ�Ë°}Ò² °Ò��È�Ò®�
¹¯Ò }º�º¯©² �°¹Ë	Óº ¹¯ÒäËÓ«��°« mÓ��¯Òä©	Ë��
Ó©Ë ¹¯Ë¹È¯È�© ÎËãËÏÈ�

�j�pck��ck

�� lÈã
�ºÁË¯� ÎËãËÏº �,,,� Û �Ò�¯º}°Ò� ¹ºãÒäÈã
�ºÏ�
Ó©® }ºä¹ãË}°� lºÓº�¯ÈÁÒ« ¹º ¹¯Ë¹È¯È��� Û l��
lË�È�¯º� �����

�� 7HL[HLUD 3� $� 7KHUDSHXWLF UHVXOWV REWDLQHG ZLWK WKH XVH
RI SRO\PDOWRVHG LURQ �� 5HY� %UDV� 0HG� Û ����� Û
9RO� ��� 1 �� Û 3� �Û���

�� 0DFGRXJDOO ,� &� 6WUDWHJLHV IRU LURQ VXSSOHPHQWDWLRQ�
RUDO YHUVXV LQWUDYHQRXV �� .LGQH\ ,QW� Û ����� Û
9RO� ��� Û 6XSSO� Û 3� 6��Û6���

�� &XHUYR /� *�� 0DKRPHG .� 7UHDWPHQWV IRU LURQ GHILFLHQ�
F\ DQHPLD LQ SUHJQDQF\ �� &RFKUDQH 'DWDEDVH 6\VW� 5HY�
Û ����� Û ���� Û &' �������

�� {ËÓºÁË¯� yËãËÏº �,,,� Û �Ò�¯º}°Ò� °È²È¯ºÏÓ©®
}ºä¹ãË}°� lºÓº�¯ÈÁÒ« ¹º ¹¯Ë¹È¯È��� Û l�� lË�È�
�¯º� �����

�� 'DQLHOVRQ %R� *�� *HLVVHU 3�� 6FKQHLGHU :� ,URQ 7KHUDS\
�:LWK 6SHFLDO (PSKDVLV RQ ,QWUDYHQRXV $GPLQLVWUDWLRQ�
Û �����

�� 'DQLHOVRQ %R� *�� *HLVVHU 3�� 6FKLQHLGHU :� �� ,ULQ 7KHU�
DS\ �:LWK 6SHFLDO (PSKDVLV RQ ,QWUDYHQRXV $GPLQLVWUD�
WLRQ� Û �����

�� 'DQLHOVRQ %R� *�� 6DOPRQVRQ 7�� 'HUHQGRUI +�� *HLVVHU 3�
3KDUPDFRNLQHWLFV RI LURQ �,,,��K\GUR[LGH VXFURVH FRP�
SOH[ DIWHU D VLQJOH LQWUDYHQRXV GRVH LQ KHDOWK\ YROXQWHHUV
�� $U]QHLPLWWHOIRUVFKXQJ� Û ����� Û 9RO� ��� Û
3� ���Û����

�� +RLJQH 5�� %UH\PDQQ &�� 5XQ]L 8� 3�� %UXQQHU )�
3DUHQWHUDOH (LVHQWKHUDSLH� SUREOHPH XQG PRJOLFKH OR�
VXQJHQ �SDUHQWHUDO LURQ WKHUDS\� SUREOHPV DQG SRVVLEOH
VROXWLRQV �� 6FKZHL]HULVFKH 0HGL]LQLVFKH :RFKHQ�
VFKULIW� Û ����� Û 9RO� ���� Û 3� ���Û����

��� %XUQV '� /�� 0DVFLROL (� $�� %LVWULDQ %� 5� 3DUHQWHUDO LURQ
GH[WUDQ WKHUDS\� D UHYLHZ �� 1XWULWLRQ� Û ����� Û
9RO� ��� 1 �� Û 3� ���Û����

��� 0HUHX 7�� 7RQ] 2� 7KH WUHDWPHQW RI LURQ GHILFLHQF\ DQH�
PLD LQ FKLOGUHQ ZLWK LURQ SRO\LVRPDOWRVDWH �� *HUP�
0HG� 0RQWKO\� Û ����� Û 9RO� �� Û 3� ��Û���

��� 'RPHLM .�� +HOOVWURP 9�� +RJEHUJ .� *� HW DO� 6WXGLHV RQ
DQ LURQ�SRO\ �VRUELWRO�JOXFRQLF DFLG� FRPSOH[ IRU
SDUHQWHUDO WUHDWPHQW RI LURQ GHILFLHQF\ DQHPLD �� 6FDQG�
-� +DHPDWRO� Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ��Û���

��� 5HL]HQVWHLQ 3� 0HWDEROLF VWXGLHV RI LURQ�SRO\ �VRUELWRO�
JOXFRQLF DFLG� FRPSOH[� )HUDVWUDO �� 6FDQG� -� +DHPDWRO�
Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� /RFNQHU '�� 3DXO &� &OLQLFDO WULDO RI D QHZ LQWUDPXVFXODU
LURQ SUHSDUDWLRQ LQ LURQ GHILFLHQF\ DQHPLD �� 6FDQG� -�
+DHPDWRO� Û ����� Û 9RO� ��� Û6XSSO� Û 3� ���Û����

��� 7DPEXULQR *�� &RORPEULWD *�� %DUEDJDOOR (�� 3XJOLVL $�
8WLOLVDWLRQ RI LURQ SRO\PDOWRVH IRU WKH IRUPDWLRQ RI KH�
PRJORELQ� 6WXGLHV ZLWK )H�� �� 5LIRUPD 0HG� Û �����
Û 9RO� ��� Û 3� ����Û�����

��� (YHUV -� (�� 'XMDUGLQ 0� )HUDVWUDO� DQ LURQ�SRO\ �VRUELWRO�
JOXFRQLF DFLG� FRPSOH[� LQ WKH WUHDWPHQW RI VHYHUH LURQ�
GHILFLHQF\ DQHPLD LQ SUHJQDQF\ �� 6FDQG� -� +DHPDWRO�
Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� 'UHVFK %\� &�� %RXODUG 0�� 1DMHDQ <� &RPSDULVRQ RI WKH
PHWDEROLVP RI WZR LQMHFWDEOH LURQ SUHSDUDWLRQV �LURQ Û
VRUELWRO DQG LURQÛSRO\PDOWRVH� �� 1RXY� 5HY� )U� G�+H�
PDWRO� Û ����� Û 9RO� ��� 1 �� Û 3� ��Û���

��� *HLVVHU 3�� %DHU 0�� 6FKDXE (� 6WUXFWXUH�KLVWRWR[LFLW\ UH�
ODWLRQVKLS RI SDUHQWHUDO LURQ SUHSDUDWLRQV �� 'UXJ 5HV�
Û ����� Û 9RO� ��� Û 3� ����������

��� .XPSI 9� -�� +ROODQG (� *� 3DUHQWHUDO LURQ GH[WUDQ WKHU�
DS\ �� ',&3� Û ����� Û 9RO� ��� 1 �� Û 3� ���Û����

��� .XPSI 9� -� 3DUHQWHUDO LURQ VXSSOHPHQWDWLRQ �� 1XWU�
&OLQ� 3UDFW� Û ����� Û 9RO� ��� 1 �� Û 3� ���Û����



=_fZlhe� b ljZgknmabhe�� ����� l� ��� � �

=_fZlheh]by b ljZgknmabheh]by� � ������

��� 6ZHGEHUJ %� $ FOLQLFDO LQYHVWLJDWLRQ RI DQ LURQ�SRO\
�VRUELWRO�JOXFRQLF DFLG� FRPSOH[� )HUDVWUDO� IRU WUHDW�
PHQW RI LURQ GHILFLHQF\ DQHPLD �� 6FDQG� -� +DHPDWRO�
Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� 6KLUDLVKL 7�� 0L\D]DNL 7�� 6DLWR .� HW DO� 7KH WKHUDSHXWLF
HIILFDF\ RI SDUHQWHUDO LURQ SUHSDUDWLRQ� SRO\PDOWRVH LURQ
K\GUR[LGH� LQ WUHDWPHQW RI DQHPLDV �� 5HY� 6XLVVH 0HG�
Û ����� Û 9RO� ��� Û 3� �Û��

��� )OHPLQJ $� )� ,URQ�GHILFLHQF\ LQ WKH WURSLFV �� 6FDQG� -�
+DHPDWRO� Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� :HUEOLQVND %�� )OHPLQJ $� )� 7UHDWPHQW RI LURQ GHILFLHQ�
F\ LQ 1LJHULDQV ZLWK GDLO\ LQWUDPXVFXODU )HUDVWUDO ��
$QQ� 7URS� 0HG� 3DUDVLWRO� Û ����� Û 9RO� ��� 1 �� Û
3� ���Û����

��� -HQNLQVRQ '� 6LQJOH�GRVH LQWUDPXVFXODU LURQ GH[WUDQ LQ
SUHJQDQF\ IRU DQHPLD SUHYHQWLRQ LQ XUEDQ =DPELD ��
-� 7URS� 0HG� +\J� Û ����� Û 9RO� ��� 1 �� Û 3� ��Û
���

��� (YHUV -� (� ,URQ�SRO\ �VRUELWRO�JOXFRQLF DFLG� FRPSOH[
DQG LURQ�GH[WUDQ LQ WKH WUHDWPHQW RI VHYHUH LURQ GHILFLHQ�
F\ DQDHPLD �� 6FDQG� -� +DHPDWRO� Û ����� Û 9RO� ���
Û 6XSSO� Û 3� ���Û����

��� %HUQDW 6� ,�� 6RRV *� $ QHZ PHWKRG IRU GHWHUPLQDWLRQ RI
LURQ FRQFHQWUDWLRQ LQ XULQH DQG LWV XVH LQ LQWUDPXVFXODU
LURQ ORDG IRU WKH UHOLDEOH DQG HDUO\ GHWHFWLRQ RI GHILFLHQF\
FRQGLWLRQV �� )ROLD +DHPDWRO� Û ����� Û %G ���� 1 ��
Û 6� ���Û����

��� +RLJQH 5�� %UH\PDQQ &�� .XQ]L 8� 3�� %UXQQHU )�

3DUHQWHUDO LURQ WKHUDS\� SUREOHPV DQG SRVVLEOH VROXWLRQV
�� 6FKZHL]� 0HG� :VFKU� Û ����� Û %G ���� 1 ��� Û
6� ���Û����

��� +DPVWUD 5� '�� %ORFN 0� +�� 6FKRFNHW $� /� ,QWUDYHQRXV
LURQ GH[WUDQ LQ FOLQLFDO PHGLFLQH �� -� $� 0� $� Û �����
Û 9RO� ���� 1 ��� Û 3� ����Û�����

��� 2JXQERGH 2�� 2OXER\HGH 2� $�� $\HQL 2� 7KH WUHDWPHQW
RI LURQ�GHILFLHQF\ DQHPLD ZLWK D QHZ LQWUDPXVFXODU
SUHSDUDWLRQ �)HUDVWUDO� �� 6FDQG� -� +DHPDWRO� Û �����
Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� :DOL $�� 0XVKWDT $� HW DO� &RPSDUDWLYH VWXG\�HIILFDF\�
VDIHW\ DQG FRPSOLDQFH RI LQWUDYHQRXV LURQ VXFURVH DQG
LQWUDPXVFXODU LURQ VRUELWRO LQ LURQ GHILFLHQF\ DQHPLD RI
SUHJQDQF\ �� -� 3DN� 0HG� $VVRF� Û ����� Û 9RO� ���
1 �� Û 3� ���Û����

��� )RXONHV :� '�� 6HZU\ &�� &DODP -�� +RGJVRQ +� -� 5KDE�
GRP\RO\VLV DIWHU LQWUDPXVFXODU LURQ�GH[WUDQ LQ PDODE�
VRUSWLRQ �� $QQ� 5KHXP� 'LV� Û ����� Û 9RO� ��� 1 ��
Û 3� ���Û����

��� %HFNHU &� (�� 0DF*UHJRU 5� 5�� :DONHU .� 6�� -DQGO -� +�

)DWDO DQDSK\OD[LV DIWHU LQWUDPXVFXODU LURQ�GH[WUDQ ��
$QQ� ,QWHUQ� 0HG� Û ����� Û 9RO� ��� 1 �� Û 3� ���Û
����

��� *UHHQEHUJ *� 6DUFRPD DIWHU LQWUDPXVFXODU LURQ LQMHFWLRQ
�� %U� 0HG� -� Û ����� Û 1 �� Û 3� ����Û�����

��� 3H]]DOL 0� 2Q WKH LURQ GHILFLHQF\ DQHPLD LQ SUHJQDQF\
�� 5DVV� 2VWHW� *LQHFRO� Û ����� Û 1 �� Û 3� ��Û���

��� 6XULFR *�� 0XJJHR 3�� 0XJJHR 9� HW DO� 3DUHQWHUDO LURQ
VXSSOHPHQWDWLRQ IRU WKH WUHDWPHQW RI LURQ GHILFLHQF\
DQHPLD LQ FKLOGUHQ �� $QQ� +HPDWRO� Û ����� Û 9RO� ���
1 �� Û 3� ���Û����

��� .LYLYXRUL 6� 0�� 9LUWDQHQ 0�� 5DLYLR .� 2� HW DO� 2UDO LURQ
LV VXIILFLHQW IRU HU\WKURSRLHWLQ WUHDWPHQW RI YHU\ ORZ
ELUWK�ZHLJKW LQIDQWV �� (XU� -� 3HGLDWU� Û ����� Û
9RO� ���� 1 �� Û 3� ���Û����

��� +HHVH +� '�� 6PLWK 6�� :DWHUPH\HU 6� HW DO� 3UHYHQWLRQ
RI LURQ GHILFLHQF\ LQ SUHWHUP QHRQDWHV GXULQJ LQIDQF\ �
� 6� $IU� 0HG� -� Û ����� Û 9RO� ��� 1 �� Û 3� ���Û
����

��� 2VNL )� $�� +RQLJ $� 6� 7KH HIIHFWV RI WKHUDS\ RQ WKH GH�
YHORSPHQWDO VFRUHV RI LURQGHILFLHQW LQIDQWV �� -� 3HGLDWU�
Û ����� Û 9RO� ��� 1 �� Û 3� ��Û���

��� /R]RII %� 0HWKRGRORJLF LVVXHV LQ VWXG\LQJ EHKDYLRUDO HI�
IHFWV RI LQIDQW LURQ�GHILFLHQF\ DQHPLD �� $P� -� &OLQ�
1XWU� Û ����� Û 9RO� ��� Û 6XSSO� �� Û 3� ���Û����

��� 6RRG 6� .�� 5DPDFKDQGUDQ .�� 5DQL .� HW DO� �� :+2
VSRQVRUHG FROODERUDWLYH VWXGLHV RQ QXWULRQDO DQDHPLD LQ
,QGLD� 7KH HIIHUW RI SDUHQWHUDO LURQ DGPLQLVWUDWLRQ LQ WKH
FRQWURO RI DQDHPLD RI SUHJQDQF\ �� %U� -� 1XWU� Û �����
Û 9RO� ��� 1 �� Û 3� ���Û����

��� 2OXER\HGH 2� $�� 2JXQERGH 2� ,URQ GHILFLHQF\ DQDHPLD
LQ D UXUDO DUHD LQ 1LJHULD� (YDOXDWLRQ RI GLDJQRVLV DQG
WUHDWPHQW ZLWK LPIHURQ �� ,QW� -� *\QDHFRO� 2EVWHW� Û
����� Û 9RO� ��� 1 �� Û 3� ���Û����

��� lÈãÒ}ºmÈ �� r� v¯ÈmÓËÓÒË ªÁÁË}�ÒmÓº°�Ò Ò ¹Ë¯ËÓº�
°Òäº°�Ò ¹¯Ë¹È¯È�ºm ÎËãËÏÈ �ã« mÓ��¯Òä©	Ë�Óº�º
mmË�ËÓÒ« � ­Ë¯ËäËÓÓ©² ÎËÓ�ÒÓ ° ÎËãËÏº�ËÁÒ�Ò��
Óº® ÈÓËäÒË® m }ºÓ�Ë ,, �¯ÒäË°�¯È ­Ë¯ËäËÓÓº°�Ò ��
�ËäÈ�ºã� Ò �¯ÈÓ°Á�ÏÒºã� Û ����� Û �� ��� ¢ �� Û
v� ��Û���

��� )DVVD /�� &DPSRV '� ,QMHFWDEOH LURQ LQ K\SRFKURPLF DQH�
PLDV LQ SUHJQDQF\ �� 5HY� *LQHFRO� 2EVWHW� Û ����� Û
9RO� ���� 1 �� Û 3� �Û��

��� käºÓºm j� j� |¹©� ¹¯ÒäËÓËÓÒ« mÓ��¯Òä©	Ë�Óº�º
¹¯Ë¹È¯È�È ÎËãËÏÈ m ãË�ËÓÒÒ ¹º°ãË¯º�ºmº® ÈÓËäÒÒ �
ÎËÓ�ÒÓ �� �ËäÈ�ºã� Ò �¯ÈÓ°Á�ÏÒºã� Û ����� Û �� ���
¢ �� Û v� ��Û���

��� (VDQ *� -�� 2OXER\HGH 2� $�� 6DODNR /� $�� $NDQGH (� 2�
&OLQLFDO WULDO RI )HUDVWUDO LQ LURQ�GHILFLHQW� QRQ�SUHJQDQW
SDWLHQWV LQ ,EDGDQ� 1LJHULD �� 6FDQG� -� +DHPDWRO� Û
����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� 2SSHQKHLPHU 6� -�� 0DFIDUODQH 6� %�� 0RRG\ -� %� HW DO�
(IIHFW RI LURQ SURSK\OD[LV RQ PRUELGLW\ GXH WR LQIHFWLRXV
GLVHDVH� UHSRUW RQ FOLQLFDO VWXGLHV LQ 3DSXD 1HZ *XLQHD
�� 7UDQV� 5� 6RF� 7URS� 0HG� +\J� Û ����� Û 9RO� ���
1 �� Û 3� ���Û����

��� 2SSHQKHLPHU 6� -�� *LEVRQ )� '�� 0DFIDUODQH 6� %� HW DO�
,URQ VXSSOHPHQWDWLRQ LQFUHDVHV SUHYDOHQFH DQG HIIHFWV RI
PDODULD� UHSRUW RQ FOLQLFDO VWXGLHV LQ 3DSXD 1HZ *XLQHD
�� 7UDQV� 5� 6RF� 7URS� 0HG� +\J� Û ����� Û 9RO� ���
1 �� Û 3� ���Û����

��� %HFURIW '� 0�� 'L[ 0� 5�� )DUPHU .� ,QWUDPXVFXODU LURQ�
GH[WUDQ DQG VXVFHSWLELOLW\ RI QHRQDWHV WR EDFWHULDO LQIHF�
WLRQV� ,Q YLWUR VWXGLHV� �� $UFK� 'LV� &KLOGK� Û ����� Û
9RO� ��� 1 ��� Û 3� ���Û����

��� %XFKDQDQ *� 5�� 6KHHKDQ 5� *� 0DODEVRUSWLRQ DQG GH�
IHFWLYH XWLOL]DWLRQ RI LURQ LQ WKUHH VLEOLQJV �� -� 3HGLDWU�
Û ����� Û 9RO� ��� 1 �� Û 3� ���Û����

��� 6WUDQGEHUJ 2�� :LMQEODGK (� )HUDVWUDO LQ WKH WUHDWPHQW RI
SDWLHQWV ZLWK LQIODPPDWRU\ DQHPLD �� 6FDQG� -� +DHPD�
WRO� Û ����� Û 9RO� ��� Û 6XSSO� Û 3� ���Û����

��� %HQWOH\ '� 3�� :LOOLDPV 3� 3DUHQWHUDO LURQ WKHUDS\ LQ
DQDHPLD RI UKHXPDWRLG DUWKULWLV �� 5KHXPDWRO� 5HKDELO�
Û ����� Û 9RO� ��� 1 �� Û 3� ��Û���

��� )OHFNQRH�%URZQ 6� &�� 5RVV 3� -�� )R[ -� 6� 2SWLPLVLQJ
FROOHFWLRQ RI DXWRORJRXV EORRG �� 0HG� -� $XVW� Û �����
Û 9RO� ���� Û 3� ���Û����

�º°��¹ÒãÈ ��������


