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JZkkfZljb\Z_lky aZ^ZqZ deZkkbnbdZpbb khklhygby jhlhjguo we_f_glh\ ]Zahlmj[bggh]h ^\b]Zl_ey ijb bo klZpb�
hgZjghf \b[jZpbhgghf \ha[m`^_gbb \ ijhp_kk_ \b[jhZdmklbq_kdhc ^bZ]ghklbdb fZehc mklZehklghclj_sbgu h^gh]h

ba we_f_glh\� < dZq_kl\_ ^bZ]ghklbq_kdhc bgnhjfZpbb bkihevamxlky j_amevlZlu [bki_dljZevgh]h ZgZebaZ \b[�

jhZdmklbq_kdbo kb]gZeh\� AZ^ZqZ deZkkbnbdZpbb j_rZ_lky gZ hkgh\_ bkihevah\Zgby bkdmkkl\_gguo g_cjhgguo k_l_c�

'HFLVLRQ PDNLQJ SUREOHP LV DQDO\]HG IRU WKH URWDU\ HOHPHQWV RI WKH JDV�WXUELQH HQJLQH DW WKH VWDWLRQDU\ YLEUDWLRQ H[FLWDWLRQ

LQ WKH SURFHVV RI YLEURDFRXVWLFDO GLDJQRVLV RI VPDOO IDWLJXH FUDFN RI WKH HOHPHQW� 7KH UHVXOWV RI ELVSHFWUDO DQDO\VLV RI WKH

YLEURDFRXVWLFDO VLJQDOV DUH XVHG DV D GLDJQRVLV LQIRUPDWLRQ� 7KH QHXUDO QHWZRUNV DUH XVHG IRU FODVVLILFDWLRQ SUREOHP GHFLVLRQ�
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�¹¯º�ÓËÓÓº® °�ÈãÒ�

 È°�	 �� j°°ãË�ºmÈÓÒË ª}°¹ã�È�È�ÒºÓÓ©² ¹ºm¯ËÎ�ËÓÒ® m °�ËÓ}È² ¹Ë�Ó©² ÏäËËmÒ}ºm

z ²È¯È}�Ë¯Ó©ä ª}°¹ã�È�È�ÒºÓÓ©ä �ËÁË}�Èä ¹Ë��
Ó©² ÏäËËmÒ}ºm m ÓËÁ�Ë¹Ë¯Ë¯ÈÈ�©mÈ
�Ëä ¹¯ºÒÏ�
mº�°�mË� }È} º�äË�Èãº°	 >�@� ¹¯ËÎ�Ë m°Ë�º� º�Óº�
°«�°« äË°�Ó©Ë }º¯¯ºÏÒºÓÓº�ª¯ºÏÒºÓÓ©Ë ¹ºm¯ËÎ�Ë�
ÓÒ« mÓ��¯ËÓÓÒ² ¹ºmË¯²Óº°�Ë® �¯�� °m«ÏÈÓÓ©Ë °
ÓË¯ÈmÓºäË¯Ó©ä ÓÈ�¯Ëmºä� m �ºä �Ò°ãË� m äË°�È²
º¯ÈÏºmÈÓÒ« ½¹¯ºº}� ÒÏ }ºä¹ºÓËÓ�ºm ÓÈ�¯ËmÈË�
äº�º ¹¯º��}�È� w�Ò �ËÁË}�© ÒäË
�� }È} ¹¯ÈmÒãº�
ÓË °Ò°�ËäÈ�Ò�Ë°}Ò® ²È¯È}�Ë¯ Ò� °ºº�mË�°�mËÓÓº�
¹ãº²º ºÓÈ¯�ÎÒmÈ
�°« ¹¯Ò �ÒÈ�Óº°�Ò}Ë�

¡Ëã	 �ÈÓÓº�º ¯ÈÏ�ËãÈ Ò°°ãË�ºmÈÓÒ«� ¹ºã��ËÓÒË
ÒÓÁº¯äÈ�ÒÒ º mºÏäºÎÓ©² ¹¯Ò�ÒÓÈ² ¹º�ºÓ©² ¯ÈÏ�
¯��ËÓÒ®�

|ÓÈ¯�ÎËÓÓ©Ë äË°�Ó©Ë }º¯¯ºÏÒºÓÓº�ª¯ºÏÒºÓ�
Ó©Ë ¹ºm¯ËÎ�ËÓÒ« mÓ��¯ËÓÓË® ¹ºmË¯²Óº°�Ò ¹Ë�Óº�º
ÏäËËmÒ}È ��Èã� �� ¹¯ºÈ �� ¹º}ÈÏÈãÒ� ��º ¯ÈÏ�
¯��ËÓÒË ÓÈ�Èãº°	 º� �¯Ë�ÒÓº¹º�ºÓº�º �ËÁË}�È
m ÏºÓË °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ¯ÈÏÓº¯º�Ó©² äË�Èããºm
Ò ¹ºã��Òãº ¯ÈÏmÒ�ÒË m ÓÈ¹¯ÈmãËÓÒÒ ¹º�º}È ¯Èº�Ë®
°¯Ë�©� ÓÈ°ãË��« Áº¯ä� ª�º�º �ËÁË}�È �¯Ò°� ���

vãË��Ë� ¹º��Ë¯}Ó��	� ��º ¯ÈÏ¯��ËÓÒË °�ËÓ}Ò�
¯ÈÏmÒmÈm�ËË°« �ºã	}º °º °�º¯ºÓ© ËË mÓ��¯ËÓÓË®

¹ºmË¯²Óº°�Ò� º²mÈ�Òãº º}ºãº ¹ºãºmÒÓ© �ãÒÓ©
º}¯�ÎÓº°�Ò �¯�©� ¹¯º°�Ò¯È«°	 º� °mÈ¯Óº�º °ºË�
�ÒÓËÓÒ« �¹º��Ò ¹Ë¯¹ËÓ�Ò}�ã«¯Óº Ëä�� ¯Ò°� �� ��
ÓÈ ¯È°°�º«ÓÒË º}ºãº ��� ää� {Ò�Óº� ��º m ¹¯Ë�ËãÈ²
¹¯Ë�°�ÈmãËÓÓº�º �ã« ÒÏ��ËÓÒ« Á¯È�äËÓ�È }ºÓ°�
�¯�}�ÒÒ ¹ºm¯ËÎ�ËÓÒË ÒäËË� º�Óº°Ò�Ëã	Óº °�¯º��

Áº¯ä� ° ¹ãÈmÓ©äÒ ¹Ë¯Ë²º�ÈäÒ Û ¹º }¯È«ä }
ÓË¹ºm¯ËÎ�ËÓÓºä� äË�Èãã� �¯Ò°� �� i� Ò ¹º°�Ë�
¹ËÓÓ©ä �äËÓ	�ËÓÒËä �ºã�ÒÓ© º°�Èm�Ë�º°« °Ë�Ë�
ÓÒ« ¹º äË¯Ë ��ÈãËÓÒ« º� °mÈ¯Óº�º �mÈ� �º°ãË�ÓÒ®
mÓË�ÓË ¹¯º}º¯¯º�Ò¯ºmÈã º�Óº°Ò�Ëã	Óº °ãÈº� sÈ
¹ºmË¯²Óº°�Ò ¯ÈÏ¯��ËÓÒ« ¹¯º°äÈ�¯ÒmÈ
�°« °ãË�©
°mÈ¯º�Óº® mÈÓÓ© �¯Ò°� �� ��� { }È�Ë°�mË ¯Èº�Ë®
�Ò¹º�ËÏ© ©ãº m©�mÒÓ��º ¹¯Ë�¹ºãºÎËÓÒË� ��º �È�
}ºË ¯ÈÏ¯��ËÓÒË äºÎË� º}ÈÏÈ�	°« ¯ËÏ�ã	�È�ºä ÓË°�
¹ãÈmãËÓÒ« ¹¯Ò °mÈ¯}Ë� ¯ÈÏmÒ�Ò« �¯Ë�ÒÓ� Ò���Ò²
¹º ¹ºmË¯²Óº°�Ò °¹ãÈmãËÓÒ«� ¹¯ÒÓ�Ò¹ÒÈã	Óº ¯ÈÏãÒ��
Ó©² °}º¯º°�Ë® }º¯¯ºÏÒÒ º°ÓºmÓº�º Ò ÓÈ¹ãÈmãËÓÓº�º
äË�ÈããÈ� °º�Ë�ÈÓÒ« �}ÈÏÈÓÓ©² ¹ºm¯ËÎ�ËÓÒ®�

j°°ãË�ºmÈÓÒ« äÈ}¯º� �¯Ò°� �� Ò äÒ}¯º°�¯�}�
��¯© �¯Ò°� �� �� ��� È �È}ÎË �ÈÓÓ©Ë äÒ}¯º¯ËÓ�
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ä©Ë ÓÈ¹¯«ÎËÓÒ«

�¯ºÈ
�Ëä¹Ë¯È
��¯È�
�¯È�

�¯Ë�Ëã
�ãÒ�Ëã	Óº®
¹¯º�Óº°�Ò

σ
������

�

l�È

iº¹�°}ÈËä©Ë ÓÈ¹¯«ÎËÓÒ« >σ@�
l�È

nÈ}�Ò�
�Ë°}ÒË

j�s���
�|v�

�����Ü��

� ��� ����� ���� ���� �����

��t�l�� ����� ���� ���� ���� ����

�

��t�l
��� ����� ���� ���� ����

�

ÈÓÈãº�

�t�l�

���

���

���

����

����

����

����

����

����

Û

Û

Û

Û

Û

Û

�� ��� ����� ���� ���� ����

��t��s��� ��� ����� ���� ���� ����

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� ��



��ËÓº°¹Ë}�¯Èã	Óº�º ÈÓÈãÒÏÈ �¯Ò°� �� ¹ºÏmºã«
�
º�äË�Ò�	 °ãË��
�ÒË º°ºËÓÓº°�Ò�

Û °mÈ¯ÓºË °ºË�ÒÓËÓÒË m ¹ºm¯ËÎ�ËÓÓº® �¯Ò°� ��
È� Ò ÓË¹ºm¯ËÎ�ËÓÓº® �¯Ò°� �� � Ë�º �È°�Ò m©�
¹ºãÓËÓº äÓº�º°ãº®Ó©ä �mºä� äÒ}¯º°�¯�}��¯È }º�
�º¯º�º ²È¯È}�Ë¯ÒÏ�Ë�°« È�°�ËÓÒ�Ó©äÒ ÏË¯ÓÈäÒ °
�ËÓ�¯Ò�Óº® °�°�¯�}��¯º®� cÈÏ¯��ËÓÒË ¹¯ºÒ°²º�
�Ò� ¹º ÏºÓË °¹ãÈmãËÓÒ« °º °�º¯ºÓ©�mÈ� ÓÈ }º�º¯ºä
°º²¯ÈÓÒãÒ°	 º°�È�}Ò ÓÈ��ãË¯ºÎËÓÓº�º °ãº«�

Û ÓÈ��ãË¯ºÎËÓÓ©® °ãº® �Ò¯ÒÓº®� �º°�Ò�È
�
�Ë® ��� ä}ä� ¯È°¹ºãºÎËÓ m äË�ÈããË �mÈ ÓÈ ¯È°�
°�º«ÓÒÒ �…�� ä}ä º� �¯ÈÓÒ�© °¹ãÈmãËÓÒ«� Ò ¹¯º�
²º�Ò� ÓË¹¯Ë¯©mÓº® �¯«�º® ¹º m°Ë® m©°º�Ë 9�º�
¯ÈÏÓº® ¯ÈÏ�Ëã}Ò �¯Ò°� ��� Ë�º �mË¯�º°�	 }ºãËãË�°«
m ¹¯Ë�ËãÈ² +9 ����Ü������+9 ����Ü��� �¯Ò°� ���
¹¯Ò�Ëä ºã	�ÒË ÏÓÈ�ËÓÒ« °ºº�mË�°�m�
� mÓ��¯ËÓ�
ÓË® ¹ºmË¯²Óº°�Ò �¯�©� �� Ë� }º¯Ó
 �mÈ�

Û ºËÏ��ãË¯ºÎËÓÓ©® °ãº®�Ò¯ÒÓº®���…��� ä}ä
¯È°¹ºãºÎËÓ °º °�º¯ºÓ© º°ÓºmÓº�º äË�ÈããÈ º� �¯È�
ÓÒ�© °¹ãÈmãËÓÒ« �º ºãÈ°�Ò °¯Ë�ÓË�º ÏË¯ÓÈ ~�{
Ò ¹¯º²º�Ò� ¹º m°Ë® m©°º�Ë 9�º¯ÈÏÓº® ¯ÈÏ�Ëã}Ò�
ºÓ ºãÈ�ÈË� ¹ºÓÒÎËÓÓº® �mË¯�º°�	
 Ò ÒäËË� mº�
�º¯º�Ó©Ë ¹ºãº°�Ò �¯Ò°� �� È��

Û m äË�ÈããË �mÈ äËÎ�� ãÒÓÒË® °¹ãÈmãËÓÒ« Ò
ÓÈ��ãË¯ºÎËÓÓ©ä °ãºËä ÒäËË�°« ¹Ë¯Ë²º�ÓÈ« ½°mË��
ãÈ«� ¹ºãº°}È �Ò¯ÒÓº® �� ä}ä� ��Ë °º�Ë¯ÎÈÓÒË ÓÒ�
}Ëã« Ò ²¯ºäÈ äËÓ«Ë�°« °}È�}ºº¯ÈÏÓº �¯Ò°� ��� m
°Èäºä �mË Ò² °º�Ë¯ÎÈÓÒË °�ÈÒãÒÏÒ¯�Ë�°«�

vº¹º°�ÈmÒm ¹ºã��ËÓÓ©Ë ¯ËÏ�ã	�È�© ° ÒäË
�Ò�
äÒ°«� m©�ËãÒä �mË º°ÓºmÓ©Ë �¯�¹¹© �ËÁË}�ºm�
°¹º°ºÓ©Ë m©ÏmÈ�	 º¯ÈÏºmÈÓÒË ¯È°°äÈ�¯ÒmÈËäº�º
¹ºm¯ËÎ�ËÓÒ« m ÏºÓË °¹ãÈmãËÓÒ« È�°�ËÓÒ�Óº�º äË�
�ÈããÈ �mÈ ° ÓËÈ�°�ËÓÒ�Óº® °�Èã	
� °º°�mËÓÓº °mÈ�
¯º�Ó©Ë Ò ª}°¹ã�È�È�ÒºÓÓ©Ë�

z ¹Ë¯mº® �¯�¹¹Ë º�Óº°«�°« �ËÁË}�© �mÈ Û
ÓË°¹ãÈmãËÓÒË� ½«Ï©}Ò� º°ÓºmÓº�º äË�ÈããÈ m °mÈ¯�
Óºä �mË� º°�¯ºm}Ò ¯È°¹ãÈmãËÓÓº�º äË�ÈããÈ m º°�
ÓºmÓºä äË�ÈããË� mº�º¯º� m È�äº°ÁË¯Ë ���Ò ¹¯Ò
¯ËäºÓ�Óº�°mÈ¯º�Ó©² ¯Èº�È²� È �È}ÎË ÓÈ��ãË¯º�
ÎËÓÓ©® Ò ºËÏ��ãË¯ºÎËÓÓ©® °ãºÒ� äÈ¯�Ë°Ò�Ó©Ë
��È°�}Ò� Ë°ãÒ �È}ºm©Ë ÒäË
�°«�

zº m�º¯º® �¯�¹¹Ë °ãË��Ë� º�ÓË°�Ò �ËÁË}�©�
mºÏÓÒ}È
�ÒË m ¯ËÏ�ã	�È�Ë ¹¯ºÓÒ}ÓºmËÓÒ« °Ë¯º�
mº�º¯º�Ó©² ¹¯º��}�ºm }º¯¯ºÏÒÒ m �ËÁË}�© ÏºÓ©
°¹ãÈmãËÓÒ«� �Èã	ÓË®�ËË º°ãÈãËÓÒË ºËÏ��ãË¯º�
ÎËÓÓº�º °ãº« m ÏºÓË °¹ãÈmãËÓÒ« ÏÈ °�Ë� �ÒÁÁ�ÏÒÒ
��ãË¯º�È ¹¯Ò ¹ºm©�ËÓÓ©² �Ëä¹Ë¯È��¯È² ÒÏ äËÓËË
ãË�Ò¯ºmÈÓÓº�º m ºãËË ãË�Ò¯ºmÈÓÓ©® äË�Èãã� �ãÒ�
�Ëã	Ó©® ¹Ë¯Òº� ¯Èº�© m �ÒÈ¹ÈÏºÓË �Ëä¹Ë¯È��¯
���º mÒ�È ²¯�¹}º°�Ò�

sËº²º�Òäº º�äË�Ò�	� ��º m°Ë ¹Ë¯Ë�Ò°ãËÓÓ©Ë
ÁÈ}�º¯© �Ë°Óº °m«ÏÈÓ© äËÎ�� °ºº® Ò ¹¯Ò º�ËÓ}Ë
¯Èº�º°¹º°ºÓº°�Ò °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ÓË º��Ë�
ãÒä© º�ÒÓ º� �¯��º�º� �È}� ¹¯Ò ª}°¹ã�È�È�ÒÒ
mË°	äÈ ��m°�mÒ�Ëã	Ó©äÒ äº��� º}ÈÏÈ�	°« �ËÁË}�©
Áº¯ä© �mÈ� ¹Ë¯m©äÒ Ò°¹©�©mÈ
�ÒË ¹º¯ÈÎËÓÒ«
m �°ãºmÒ«² È�¯Ë°°ÒmÓº® °¯Ë�©� sÈ¹¯ÒäË¯� ÓË°¹�
ãÈmãËÓÒË� }º�º¯ºË äº�ãº ÒäË�	 äË°�º ÓÈ m°Ëä ¹¯º�
�«ÎËÓÒÒ ��È°�}È }º¯ÓËmº® ÏºÓ© �¯Ò°� �� È�� ÏÈ�

cÒ°� �� n¯È�äËÓ� ¯ÈÏ¯��ËÓÒ«

cÒ°� �� lÈ}¯º°�¯�}��¯È °mÈ¯Óº�º °ºË�ÒÓËÓÒ« ¯ÈÏÓº¯º�Óº® ¹È¯©
°�ÈãË® ��t�l Ò ��t��s��� m ¹ºm¯ËÎ�ËÓÓºä �È� Ò ÓË¹ºm¯ËÎ�
�ËÓÓºä �� ��È°�}È²

cÒ°� �� cÈ°¹¯Ë�ËãËÓÒË �mË¯�º°�Ò +9 ���� m ÏºÓË °¹ãÈmãËÓÒ« °º
°�º¯ºÓ© °�ÈãÒ ��t�l ������
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�Ë}ÈÓÒË äË�ÈããÈ �mÈ ¹º �¯ÈÓÒ�Èä º°ÓºmÓº�º äË�
�ÈããÈ Ò m}ãÒÓÒmÈÓÒË ½«Ï©}ºm� º°ÓºmÓº�º äË�ÈããÈ
m äË�Èãã �mÈ� }º�º¯©Ë äºÎÓº mÒ�Ë�	 ÓÈ °º²¯È�
ÓÒm�Ë®°« �È°�Ò ¹ºm¯ËÎ�ËÓÓº�º ��È°�}È Ò ÓÈ ÓË�
¹ºm¯ËÎ�ËÓÓºä ��È°�}Ë �¯Ò°� ��� vãË�© }º¯¯ºÏÒºÓ�
Ó©² ¹ºm¯ËÎ�ËÓÒ® ½«Ï©}ºm� mÒ�Ó© ÓÈ º}ºmº® ¹º�
mË¯²Óº°�Ò ¯ÈÏ¯��ËÓÓº�º °ºË�ÒÓËÓÒ«� �¯º«mãËÓÒ

ÓË�È�ÒmÓº�º mãÒ«ÓÒ« �}ÈÏÈÓÓ©² ÁÈ}�º¯ºm °¹º°º�
°�m�
� �È}ÎË °mÈ¯º�Ó©Ë ÓÈ¹¯«ÎËÓÒ« Ò ÓÈ¹¯«ÎË�
ÓÒ«� m©ÏmÈÓÓ©Ë ¯ÈÏãÒ�Ò«äÒ m }ºªÁÁÒ�ÒËÓ�È² ãÒ�
ÓË®Óº�º ¯È°�Ò¯ËÓÒ« ¯ÈÏÓº¯º�Ó©² äË�Èããºm�

vãË��Ë� ¹º��Ë¯}Ó��	� ��º ¹¯Ò °mÈ¯}Ë °ÈäºÏÈ}È�
ãÒmÈ
�Ò²°« °�ÈãË® º¯ÈÏºmÈÓÒË ¯«�È ²ºãº�Ó©² �¯Ë�
�ÒÓ °m«Ï©mÈ
� ÓË �ºã	}º °º °�¯�}��¯º® ÏÈ}Èã}Ò�
ÒäË
�Ë® ÓÒÏ}ÒË ¹ãÈ°�Ò�Ë°}ÒË °mº®°�mÈ� Óº Ò ° mãÒ�
«ÓÒËä mº�º¯º�È� ¯È°�mº¯«
�Ë�º°« m ÎÒ�}ºä äË�ÈããË
Ò ÏÈ�Ëä ¹º°��¹È
�Ë�º m º}ºãº�ºmÓ�
 ÏºÓ�� {º�º¯º�
m ¹¯º�Ë°°Ë ¹ºã��ËÓÒ« ¯È°°äÈ�¯ÒmÈËäº�º °ºË�ÒÓËÓÒ«
äº� ¹º°��¹Ò�	 m È�äº°ÁË¯� ���Ò ÓË �ºã	}º ÒÏ ªãË}�
�¯º�ºm� È �È}ÎË ÒÏ º}¯�ÎÈ
�Ë® °¯Ë�©� m }º�º¯º®
¹¯ºmº�ÒãÒ°	 ¯ËäºÓ�Óº�°mÈ¯º�Ó©Ë ¯Èº�©�

 �º }È°ÈË�°« ¹¯º�Ë°°È ¹Ë¯Ë¯È°¹¯Ë�ËãËÓÒ« ���
ãË¯º�È ¹¯Ò °mÈ¯}Ë� �º mº m¯Ëä« �ãÒ�Ëã	Óº® ª}°�
¹ã�È�È�ÒÒ ¹¯Ò ¹ºm©�ËÓÓ©² �Ëä¹Ë¯È��¯È² ºÓ ¹¯º�
�ºãÎÈË�°« Ò� �È}Òä º¯ÈÏºä� ºËÏ��ãË¯ºÎËÓÓÈ« Ïº�
ÓÈ °�ÈÓºmÒ�°« ÓÈÒäËÓËË }º¯¯ºÏÒºÓÓº�°�º®}º®� |°�
�È�}Ò }È¯Ò�Óº® �¯«�©� °º²¯ÈÓÒm�ÒË°« ÓÈ º}ºmº®
¹ºmË¯²Óº°�Ò ¯ÈÏ¯��ËÓÒ«� °mÒ�Ë�Ëã	°�m�
� º �ºä�
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�Ë}��Ë°�Ò� �mË¯�º°�	� ÁÒÏÒ�Ë°}È« ¹ãº�Óº°�	� }ºªÁ�
ÁÒ�ÒËÓ�© �Ë¹ãºmº�º ¯È°�Ò¯ËÓÒ« m ¯ÈÏÓ©² �Ëä�
¹Ë¯È��¯Ó©² �ÒÈ¹ÈÏºÓÈ²� º� � �º ��� Åv� º� � �º
��� Åv� º� � �º ��� Åv� �Ë¹ãº¹¯ºmº�Óº°�	 m �Ò�
È¹ÈÏºÓÈ²� º� � �º ��� Åv Ò º� � �º ��� Åv� ��Ëã	ÓÈ«
�Ë¹ãºËä}º°�	 Ò ªãË}�¯º¹¯ºmº�Óº°�	�

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������



�}ÈÏÈÓÓ©Ë �¯ÈÁÒ�Ë°}ÒË ÏÈmÒ°Òäº°�Ò �¯Ò°� ��
ÒäË
� °ãºÎÓ©® ²È¯È}�Ë¯� Ò ¹¯Ë��Ë°�m�
�È« ¹¯È}�
�Ò}È Èm�º¯ºm ¯Èº�© ° Èã�º¯Ò�äÈäÒ ÓË®¯ºÓÓ©² °Ë�Ë®
>��@ �}ÈÏ©mÈË� ÓÈ mºÏäºÎÓº°�	 }ºÓ�¯ºã« ¹¯º�Óº°�Ò
°�ÈãÒ ¹º �È}Òä ÁÒÏÒ�Ë°}Òä ²È¯È}�Ë¯Ò°�Ò}Èä� �º�
ª�ºä� ¹º �Ò°ãºm©ä �ÈÓÓ©ä �ã« �}ÈÏÈÓÓ©² äÈ¯º}
°�ÈãË® ©ãÒ ¹¯ºmË�ËÓ© Ò°°ãË�ºmÈÓÒ« ° ¹ºäº�	

ÓË®¯ºÓÓ©² °Ë�Ë® �ã« �°�ÈÓºmãËÓÒ« ÓÈãÒ�Ò« }º¯¯Ë�
ã«�ÒºÓÓº® °m«ÏÒ äËÎ�� ¹¯º�Óº°�Ó©äÒ ¹È¯ÈäË�¯ÈäÒ
�¹¯Ë�Ëãºä �Ë}��Ë°�Ò Ò ¹¯Ë�Ëãºä ¹¯º�Óº°�Ò� Ò º°�
�Èã	Ó©äÒ ²È¯È}�Ë¯Ò°�Ò}ÈäÒ °�ÈãË®�

��ËÓºË äÓºÎË°�mº °º°�º«ãº ÒÏ ¹È¯ÈäË�¯ºm
m°Ë² ÒäË
�Ò²°« äÈ¯º} °�ÈãË®� }¯ºäË �m�² ����
Ò ����� }º�º¯©Ë ¹º�ºä Ò°¹ºã	ÏºmÈãÒ m }È�Ë°�mË
�Ë°�ºm©²� sË®¯ºÓÓ©Ë °Ë�Ò �ºãÎÓ© ©ãÒ ¹º º¹�
¯Ë�ËãËÓÓ©ä m²º�Ó©ä ÓÈº¯Èä ¹È¯ÈäË�¯ºm °�ÈãË®
º¹¯Ë�Ëã«�	 ÏÓÈ�ËÓÒ« ¹¯Ë�ËãÈ ¹¯º�Óº°�Ò Û ÏÈ�È�È
È¹¹¯º}°ÒäÈ�ÒÒ Á�Ó}�ÒÒ�

{ ¹¯º�Ë°°Ë Ò°°ãË�ºmÈÓÒ® ºÓÈ¯�ÎËÓÈ °�º®}È«
}º¯¯Ëã«�ÒºÓÓÈ« ÏÈmÒ°Òäº°�	 äËÎ�� ¹¯Ë�Ëãºä
¹¯º�Óº°�Ò Ò �È}ÒäÒ ¹È¯ÈäË�¯ÈäÒ� }È}� �mË¯�º°�	�
}ºªÁÁÒ�ÒËÓ� �Ë¹ãºmº�º ¯È°�Ò¯ËÓÒ« m �ÒÈ¹ÈÏºÓÈ²
º� � �º ��� Åv Ò º� � �º ��� Åv� �Ë¹ãº¹¯ºmº�Óº°�	
m �ÒÈ¹ÈÏºÓË º� � �º ��� Åv Ò� m äËÓ	�Ë® äË¯Ë�
ªãË}�¯º¹¯ºmº�Óº°�	
�

cËÏ�ã	�È�© Ò°°ãË�ºmÈÓÒ®� ¡ËãËm©Ë ÏÓÈ�ËÓÒ«
¹¯Ë�ËãÈ ¹¯º�Óº°�Ò Û ¹º°�º«ÓÓ©Ë ��� Ò ��� Û
����� ���� l�È�

�� vË�	� m²º� Û �mË¯�º°�	 Ò }ºªÁÁÒ�ÒËÓ�
�Ë¹ãºmº�º ¯È°�Ò¯ËÓÒ« m �ÒÈ¹ÈÏºÓË �Ëä¹Ë¯È��¯ º�
� �º ��� Åv� m©²º� Û ¹¯Ë�Ëã ¹¯º�Óº°�Ò�

{©²º� °Ë�Ò ¹¯Ò ¹º�È�Ë �Ë°�ºm©² ÏÓÈ�ËÓÒ®
Û ������� �������

�� vË�	� m²º� Û �mË¯�º°�	� }ºªÁÁÒ�ÒËÓ�© �Ë¹�
ãºmº�º ¯È°�Ò¯ËÓÒ« m �ÒÈ¹ÈÏºÓÈ² �Ëä¹Ë¯È��¯ º�
� �º ��� Åv Ò º� � �º ��� Åv� m©²º� Û ¹¯Ë�Ëã
¹¯º�Óº°�Ò�

{©²º� °Ë�Ò ¹¯Ò ¹º�È�Ë �Ë°�ºm©² ÏÓÈ�ËÓÒ®
Û ������� ������

�� vË�	� m²º� Û �mË¯�º°�	� }ºªÁÁÒ�ÒËÓ�© �Ë¹�
ãºmº�º ¯È°�Ò¯ËÓÒ« m �ÒÈ¹ÈÏºÓÈ² � �Ëä¹Ë¯È��¯ º�
� �º ��� Åv Ò º� � �º ��� Åv� }ºªÁÁÒ�ÒËÓ� �Ë¹�
ãº¹¯ºmº�Óº°�Ò� m©²º� Û ¹¯Ë�Ëã ¹¯º�Óº°�Ò�

{©²º� °Ë�Ò ¹¯Ò ¹º�È�Ë �Ë°�ºm©² ÏÓÈ�ËÓÒ®
Û ������� �������

�� vË�	� m²º� Û �mË¯�º°�	� }ºªÁÁÒ�ÒËÓ�© �Ë¹�
ãºmº�º ¯È°�Ò¯ËÓÒ« m �ÒÈ¹ÈÏºÓÈ² �Ëä¹Ë¯È��¯ º�
� �º ��� Åv Ò º� � �º ��� Åv� }ºªÁÁÒ�ÒËÓ� �Ë¹�
ãº¹¯ºmº�Óº°�Ò Ò ªãË}�¯º¹¯ºmº�Óº°�	� m©²º� Û
¹¯Ë�Ëã ¹¯º�Óº°�Ò�

{©²º� °Ë�Ò ¹¯Ò ¹º�È�Ë �Ë°�ºm©² ÏÓÈ�ËÓÒ®
Û ������� �������

v¯Ë�Ó«« º�Óº°Ò�Ëã	ÓÈ« ¹º�¯Ë�Óº°�	 º¹¯Ë�ËãË�
ÓÒ« ¹¯Ë�ËãÈ ¹¯º�Óº°�Ò ¹º m°Ëä ¯ËÏ�ã	�È�Èä °º°�
�Èmã«Ë� ��� ��

{ ²º�Ë ¯Èº�© ° ¹È¯ÈäË�¯ÈäÒ �}ÈÏÈÓÓ©² m©�Ë
äÈ¯º} °�ÈãË® ©ãº º�äË�ËÓº �mË ÒÓ�Ë¯Ë°Ó©² �ËÓ�
�ËÓ�ÒÒ�

{ÓÈ�ÈãË �¹¯Ò ¹¯ºmË¯}Ë ÏÈ}ºÓÈ �¯
ÓÈ®ÏËÓÈ� ©�
ãÒ ¹ºã��ËÓ© º�Óº�ËÓÒ« }ºªÁÁÒ�ÒËÓ�È �Ëä¹Ë¯È�
��¯Óº�º ¯È°�Ò¯ËÓÒ« } �Ë¹ãºËä}º°�Ò� �¯Ò ª�ºä
ÏÓÈ�ËÓÒ« ª�º�º º�Óº�ËÓÒ« m �°ãºmÓ©² Ë�ÒÓÒ�È²
¯ÈÏ�ËãÒãÒ°	 ÓÈ �mÈ }ãÈ°°È� ÏÓÈ�ËÓÒ« m º}¯Ë°�Óº°�Ò
�Ò°ãÈ ���� Ò º}ºãº ����� ~È�Ëä� ¹¯Ò m©�Ò°ãËÓÒÒ
º�Óº�ËÓÒ« �Ë¹ãº¹¯ºmº�Óº°�Ò } ªãË}�¯º¹¯ºmº�Óº°�
�Ò �ÏÈ}ºÓ {Ò�ËäÈÓÈÜn¯ÈÓ�È� °Ò��È�Ò« °�ÈãÈ ¹º�
²ºÎË®� ÏÓÈ�ËÓÒ« ¯ÈÏ�ËãÒãÒ°	 ÓÈ ãÒÏ}ÒË } �����
Ò } ����� �¯Ò�Ëä� m ººÒ² °ã��È«² äÈ¯}Ò °�ÈãË®
m ã
º® ÒÏ �¯�¹¹ ¹¯Ò ¹¯ºmË¯}Ë ººÒ² ÏÈ}ºÓºm�
�Ë °�ÈãÒ� }º�º¯©Ë m ¹Ë¯mºä °ã��ÈË ÒäËãÒ º�Óº�
�ËÓÒ«� ºãËË ãÒÏ}ÒË } ����� mº m�º¯ºä Û ºãËË
ãÒÏ}ÒË } ������ Ò �È}ÎË ° �¯��º® �¯�¹¹º® äÈ¯º}
°�ÈãË®�

�È}È« }ãÈ°°ÒÁÒ}È�Ò« äÈ¯º} °�ÈãË® ©ãÈ �º�
mºã	Óº °�¯ÈÓÓº®� Ò ÓÈ¹¯ÈmãËÓÒË ËË ©ãº �«ÎËãº
º�«°ÓÒ�	� sº ¹¯Ò ºãËË �Ë�Èã	Óºä ÈÓÈãÒÏË º}È�
ÏÈãº°	� ��º �¯�¹¹È °�ÈãË®� � }º�º¯º® ¹Ë¯mºË º��
Óº�ËÓÒË ©ãº ãÒÏ}º } ������ È m�º¯ºË Û } �����
Û «mã«
�°« È�°�ËÓÒ�Ó©äÒ °�Èã«äÒ� È �¯��È«

cÒ°� �� ~ÈmÒ°Òäº°�	 �mË¯�º°�Ò �È� Ò �Ë¹ãº¹¯ºmº�Óº°�Ò �� º�
ÏÓÈ�ËÓÒ® ¹¯Ë�ËãÈ ¹¯º�Óº°�Ò

cÒ°� �� zãÈ°°ÒÁÒ}È�Ò« °�ÈãË® ¹º �¯Ëä }ãÈ°°Èä ÓÈ º°ÓºmÈÓÒÒ

º�Óº�ËÓÒ« }ºªÁÁÒ�ÒËÓ�È �Ë¹ãºmº�º ¯È°�Ò¯ËÓÒ« } �Ë¹ãºËä}º°�Ò

Ò �Ë¹ãº¹¯ºmº�Óº°�Ò } ªãË}�¯º¹¯ºmº�Óº°�Ò
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�¯�¹¹È °º°�º«ãÈ ÒÏ äÈ¯�ËÓ°Ò�Ó©² Ò ÁË¯¯Ò�Ó©²
°�ÈãË® �¯Ò°� ���

|�°
�È º�ËmÒ�Óº� ��º }ãÈ°°ÒÁÒ}È�Ò
 °�ÈãË®
m ¹Ë¯mºä ¹¯ÒãÒÎËÓÒÒ º�Óº°Ò�Ëã	Óº Ò² °�¯�}��¯©
äºÎÓº º�ËÓÒmÈ�	 ¹º º�Óºä� ÒãÒ ººÒä º�Óº�Ë�
ÓÒ«ä�

�Ëä ºãËË� ãÈ�º�È¯« �ºä�� ��º ÒÏäË¯ËÓÒ« �Ë�
¹ãº¹¯ºmº�Óº°�Ò Ò ªãË}�¯º¹¯ºmº�Óº°�Ò Óº°«� ãº�
}Èã	Ó©® ²È¯È}�Ë¯� ¹º«mã«Ë�°« mºÏäºÎÓº°�	 ¹ºã��
�ËÓÒ« �º¹º�¯ÈÁÒ�Ë°}º® }È¯�ÒÓ© °�¯�}��¯Ó©² ÒÏ�
äËÓËÓÒ® ÓÈ ¹ºmË¯²Óº°�Ò äÈ�Ë¯ÒÈãÈ�

{©mº�©

vºm¯ËäËÓÓºË °º°�º«ÓÒË m ºãÈ°�Ò ÓË¯ÈÏ¯��È
�Ë�º
º¹¯Ë�ËãËÓÒ« nlt äË�Èããºm Ò °¹ãÈmºm «mã«Ë�°«
ÓË��ºmãË�mº¯Ò�Ëã	Ó©ä Ò �¯Ë�Ë� ¯ÈÏ¯Èº�}Ò �ÓÒ�
mË¯°Èã	Ó©² ¹º�²º�ºm�

�¯Ë�ãÈ�ÈË�°« º°��Ë°�mã«�	 }ºä¹ãË}°ÓºË ÒÏäË�
¯ËÓÒË ¹È¯ÈäË�¯ºm ���Ëã	Óº® ªãË}�¯º¹¯ºmº�Óº°�Ò�
�Ë¹ãº¹¯ºmº�Óº°�Ò� �mË¯�º°�Ò� sz Ò ¹¯ÒäËÓËÓÒË
äË�º�ºm ÓË®¯ºÓÓ©² °Ë�Ë® �ã« ¹º°�¯ºËÓÒ« °Ò°�Ëä
ÒÓ�ËããË}��Èã	Óº® º�ËÓ}Ò ÁÈ}�Ò�Ë°}º�º �Ë²ÓÒ�Ë°�
}º�º °º°�º«ÓÒ«�

iº¹ºãÓÒ�	 �Ëº¯Ë�Ò�Ë°}�
 ÈÏ� Óºm©äÒ ¹¯ÒÓ�
�Ò¹ÈäÒ Ò ÏÈ}ºÓÈäÒ ÒÏ �Ëº¯ÒÒ ÁÒÏÒ}Ò �mË¯�º�º �ËãÈ�
ÏÈ}ºÓºä {Ò�ËäÈÓÈÜn¯ÈÓ�È� �¯
ÓÈ®ÏËÓÈ Ò ����

�� lÈ¯º�ÓÒ} °�ÈãË® Ò °¹ãÈmºm � �º� º�� ¯Ë�� {� �� vº¯º�

}ÒÓÈ Ò �¯� � l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 � { � }Ó� zÓ� �� k}�°�Ò�Ë°}ÒË

äË�º�© }ºÓ�¯ºã«� �¯È}�� ¹º°ºÒË ¹º� ¯Ë�� {� {� v�²º¯��

}ºmÈ� Û l�� {©°�� �}�� ����� Û ��� °�

�� r¯ÈÎÓÒ}ºm s� j� �ã	�¯ÈÏm�}ºm©Ë äË�º�© �ÁÒÏÒ�Ë°}ÒË Ò

ÁÒÏÒ}º�²ÒäÒ�Ë°}ÒË äË�º�© }ºÓ�¯ºã« °º°�ÈmÈ Ò °mº®°�m mË�

�Ë°�mÈ� � �º� º�� ¯Ë�� s�s� b�äÒãºm°}º�º� Û l�����

wÓË¯�Ò«� Û ����� Û ��� °�

�� rËÏã
�	}º �� Ð� w}°¹ã�È�È�ÒºÓÓ©® }ºÓ�¯ºã	 �°�Èãº°�Óº�

�º °º°�º«ÓÒ« Ò ¯Ë°�¯°È äË�Èããº¹¯º��}�ÒÒ ÓË¯ÈÏ¯��È
�

�Òä äÈ�ÓÒ�Ó©ä }ºª¯�Ò�ÒäË�¯Ò�Ë°}Òä äË�º�ºä �� �Ë²Ó�

�ÒÈ�Óº°�Ò}È Ò ÓË¯ÈÏ¯��� }ºÓ�¯ºã	� Û ����� Û ¢ �� Û

&� ��Ü���

�� i�ºm k� k� iÒÈ�Óº°�Ò}È }º�Ëã	Ó©² �¯� ° Ò°¹ºã	ÏºmÈÓÒ�

Ëä äÈ�ÓÒ�Óº® ¹Èä«�Ò äË�ÈããÈ� Û l�� wÓË¯�ºÈ�ºäÒÏ�È��

����� Û ��� °�

�� v�¯�}��¯È � Á�ÏÒ�Ó� mãÈ°�Òmº°�� �mË¯�º�º ��ãÈ� �Èº¯È�

�º¯ÓÒ® ¹¯È}�Ò}�ä� sÈm�� ¹º°�ÓÒ} � ~È ¯Ë�� ��v� �ÈãÈ�

�ËÓ}È� Û zÒ�m� {Ò�È �}�� ����� Û ��� °�

�� z¯ÒÓÒ�ÓÒ® �� Ð�� lºãº�Ë�	}Ò® ´� k� �¯ÒãÈ� �ã« }ºÓ�¯º�

ã
 Á�ÏÒ}º�äË²ÈÓ��ÓÒ² ²È¯È}�Ë¯Ò°�Ò} �¯� ÓÈÁ�º�ÈÏºmº�º

°º¯�ÈäËÓ�� v´�lk��� �� lË�º�Ò Ò ¹¯ÒãÈ�Ò }ºÓ�¯ºã


«}º°��� Û ����� Û ¢ �� Û &� �Ü���

�� �º°°Ë¯äËÓ n� sË®¯º}ºä¹	
�Ë¯ÓÈ« �Ë²ÓÒ}È� �Ëº¯Ò« Ò

¹¯È}�Ò}È� Û l�� lÒ¯� ����� Û ��� °�

�� k�}¯ºÁ� s�� lË¯äÒÓ s� nÒÏÒ}È �mË¯�º�º �ËãÈ � { � ��

�ºä �� Û l�� lÒ¯� ����� Û ��� °�

��� �ÈÓ�È� �� i�� �ÒÁ�Ò� w� l� lË²ÈÓÒ}È °¹ãº�Ó©² °¯Ë�

� { �� �� �ºä �� �Ëº¯Ò« �¹¯��º°�Ò� Û l�� sÈ�}È� �����

Û ��� °�

��� cÈ®�Ë¯ �� l�� zÈ¯¹È� l� |� sË®¯ºÓÓ� äË¯ËÎ� �ã«

mÒä�¯
mÈÓÓ« È�È�ºÁÈÏÓÒ² ¹º�º}�m �� lÈ�� }ºÓÁ�

½n�ÏÒ�Ó� äË�º�Ò � ÏÈ°ºÒ }ºÓ�¯ºã
 °Ë¯Ë�ºmÒ�� äÈ�Ë¯�Èã�m

�È mÒ¯º�m� Û �p|�pv�������� �	mºm� ��Ü�� ã
�º�º

�����
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B\Zgh�NjZgdh\kd
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p� k� j��lps¡p{� p� k� �c|z|�psz|� Ð� v� lkc �z

JZajZ[hlZgZ klZlbklbq_kdZy fh^_ev ghjfbjh\Zgby h[s_]h mjh\gy \b[jZpbb ]Zahi_j_dZqb\Zxsbo Z]j_]Zlh\ �=I:��
Ij_^_evgu_ mjh\gb \b[jZpbb� ijb dhlhjuo j_fhgl Z]j_]Zlh\ g_ lj_[m_lky� mklZgh\e_gu ihkj_^kl\hf djbl_jby

G_cfZgZ±IbjkhgZ� Ihemq_gZ iehlghklv jZkij_^_e_gby \_jhylghklb h[s_]h mjh\gy kemqZcghc \b[jZpbb Z]j_]Zlh\�

jZkkqblZgu ij_^_evgu_ mjh\gb \b[jhkdhjhklb dhjimkh\ ih^rbigbdh\ =I:���� < dZq_kl\_ ij_^_evguo agZq_gbc bk�

ihevah\Zgu fhf_glu i_j\h]h b \lhjh]h ihjy^dZ ihemq_ggh]h jZkij_^_e_gby�
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Jha]eygmlh ijh[e_fb \bdhjbklZggy kljmf_ggbo l_q�c ijb dZi�eyjghfm dhgljhe� \gmlj�rg�o pbe�g^jbqgbo ih\_johgv
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gbo kljmfbggbol_q�c� yd� \bdhjbklh\mxlvky ^ey gZg_k_ggy ^_n_dlhkdhi�qgh� j�^bgb gZ ih\_jogx a f_lhx ^hke�^`_g�

gy p�e�kghkl� hklZggvh�� IhdZaZgh� sh gZ _n_dlb\g�klv dhgljhex \ieb\Zxlv yd ]_hf_ljbqg� hkh[eb\hkl� ih\_jog��

sh ^hke�^`m}lvky� lZd � j�aghfZg�lg� iZjZf_ljb kljmf_gy�

7KH SUREOHPV PDNH XVH RI MHW IORZV RI FDSLOODU\ DQDO\VLV RI F\OLQGULFDO LQQHU VXUIDFHV KDYH EHHQ FRQVLGHUHG� 7KH EDVLV RI

FRQVWUXFWQJ RI ERWK HQJLQHHULQJ DQG WKHRUHWLFDO PHWKRGV RI OLTXLG�JDV MHW IORZV SURSHUWLHV SUHGLFWLRQV LV FDUULHG RXW� 7KH

PHQWLRQHG MHW IORZV DUH DSSOLHG IRU FRYHULQJ WKH LQYHVWLJDWHG VXUIDFH E\ IORZ�GHWHFWLRQ OLTXLG ZLWK WKH DLP RI GLVFRQWLQXLW\

GHWHFWLRQ� ,W ZDV VKRZQ WKDW WKH HIIHFWLYHQHVV RI GLVFRQWLQXLW\ WHVW GHSHQGV RQ ERWK VXUIDFH JHRPHWULFDO SKHQRPHQD DQG

GLIIHUHQW SDUDPHWHUV RI MHW IORZ�
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ÓÈ¹�mÓË«mÓÒ® äË�º� �ã« ¯ºÏm�«Ï�mÈÓÓ« Ïm�«ÏÈÓÒ²

�Ë¯ËÏ �Ò°} ¯�mÓ«Ó	�� ¡Ë® ¹��²�� �ã	� �¯ºä�Ï�}Ò®

Ï �º�}Ò Ïº¯� Èã�º¯Ò�ä�ÏÈ��� � ¹¯º�¯Èä�mÈÓÓ«� ¹Ë�

¯Ë�È�È¼ mÒ}º¯Ò°�ÈÓÓ« ¯ºÏÓË°ËÓº� m ºãÈ°�� ¯ºÏ�

¯È²�Ó}� ¯�ÏÓÒ�Ëmº� °��}Ò �ã« ¯�ÏÓÒ² ¯ºÏ¯È²�Ó}ºmÒ²

Ïä�ÓÓÒ² ��È} ÏmÈÓº� �È²äÈ�Óº� °��}Ò�� z¯�ä �º�º�

�ÈÓÒ® äË�º� ¹º�¯Ë�¼ ÓÈÈ�È�º �ã	�Ò² mÒ�¯È� �È°�

� ¯Ë°�¯°�m }ºä¹�
�Ë¯È ¹º¯�mÓ«ã	Óº Ï ¹Ë¯�Òä ¯ºÏ�

�ã«Ó��Òä äË�º�ºä� kãË �� ÓË�ºã�}Ò ��ã}ºä ¹º}�

¯ÒmÈ
�	°« �ã	�º
 �Ó�mË¯°Èã	Ó�°�
 �	º�º äË�º��

�º�º ��È¹ÈÏºÓ� �Ò°Ëã 5H � �Ó�Ò² ¹È¯ÈäË�¯�m� �º

²È¯È}�Ë¯ÒÏ�
�	 ¯ËÎÒä �Ë���� ~º}¯ËäÈ� �Ë® äË�º�

ÏÓÈ�Óº }¯È�Ë ¹¯Ò°�º°ºmÈÓÒ® �º äºÎãÒmº°�� �ÏÈ�Èã	�

ÓËÓÓ« ÓÈ mÒ¹È�º} äº�Ëã
mÈÓÓ« ��¯�ãËÓ�ÓÒ² ¯Ë�

ÎÒä�m �Ë��®� z¯�ä �º�º� m�Ó ÏÈËÏ¹Ë��¼ ÏÈ�ºm�ã	ÓË

�ã« ¹¯È}�Ò�ÓÒ² ¹º�¯Ë ¹Ë¯Ë�È�ËÓÓ« ¯ºÏ¹º��ã� �Ò°�

}�� vÈäË �� mãÈ°�Òmº°�� 6,03/( äË�º�È �ºÏmºã«
�	

º�¯�Ó��mÈ�Ò ®º�º mÒ}º¯Ò°�ÈÓÓ« �ã« äº�Ëã
mÈÓÓ«

�Ë��� °�¯�äËÓ«� �º ÓÈ��}È¼ ¹�� ¹¯«äÒä }��ºä ÓÈ �mË¯�

�� ¹ºmË¯²Ó
 � ¯Ë}ºäËÓ��mÈ�Ò �Ë® äË�º� m ¯ºã� È�

Ïºmº�º �ã« ¹º�Èã	�Ò² �º°ã��ÎËÓ	 m ÓÈ¹¯«ä}�

äº�Ëã
mÈÓÓ« }È¹�ã«¯ÓÒ² äË�º��m ��È�Óº°�Ò}Ò °�ÈÓ�

¹ºmË¯²ºÓ	 ËãËäËÓ��m ¯�ÏÓºäÈÓ��ÓÒ² }ºÓ°�¯�}��®�

{Ò°Óºm}Ò

�¯ºmË�ËÓÒ® m °�È��� ÈÓÈã�Ï �ºÏmºã«¼ ��®�Ò ÓÈ°�

��¹ÓÒ² mÒ°Óºm}�m�

�� zºÓ�¯ºã	 ÓË°���ã	Óº°�Ë® mÓ��¯��Ó�² �Òã�Ó��

¯Ò�ÓÒ² ¹ºmË¯²ºÓ	 }ºÓ°�¯�}��® °���¼mº m��¯�ÏÓ«¼�	°«

�� °£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� �������



m�� }ºÓ�¯ºã
 ÏºmÓ��Ó�² ¹ºmË¯²ºÓ	 m¹ãÒmºä mÒ²�

¯ºmÒ² ¹º�º}�m� �º ¹¯º�Ò��
�	 °�¯�äËÓ
� �º ÓÈ¹�

¯ÈmãËÓÒ® �º ¹ºmË¯²Ó�� �ºä� ÓËº²��Óº m¯È²ºm��

mÈ�Ò �Ò¯}�ã«��
 ¹º�º}�m� «}È mÒÓÒ}È¼ ¹¯Ò º¯º��

� äºÎË °���¼mº ÏäËÓ��mÈ�Ò ÏÈ¹ºmÓËÓÓ« ÓË°��

��ã	Óº°�Ë®�

�� ~È�È�È mÒº¯� º¹�ÒäÈã	ÓÒ² ¯ËÎÒä�m º¯º�

}Ò È}��Èã	ÓÈ � ¹º�¯Ë�¼ ¯ºÏ¯È²�Ó}�m }ºÓ°�¯�}�

�ÒmÓÒ² � �Ë²Óºãº���ÓÒ² ¹È¯ÈäË�¯�m ºãÈ�ÓÈÓÓ« �ã«

º¯º}Ò�

�� sÈmË�ËÓº ¹¯ÒÓ�Ò¹Ò ¹º��ºmÒ �ÓÎËÓË¯Óº�º

�È �Ëº¯Ë�Ò�Óº�º äË�º��m ¯ºÏ¯È²�Ó}� ²È¯È}�Ë¯Ò°�Ò}

�ÈÏº¯��ÒÓÓÒ² °�¯�äÒÓÓÒ² �Ë��®� «}� mÒ}º¯Ò°�ºm��


�	°« �ã« ÓÈÓË°ËÓÓ« �ËÁË}�º°}º¹��Óº� ¯��ÒÓÒ ÓÈ

¹ºmË¯²Ó
 Ï äË�º
 �º°ã��ÎËÓÓ« ��ã�°Óº°�� º°�

�ÈÓÓ	º��

�� |�¯ÒäÈÓ� °Ò°�ËäÒ °¹�mm��Óº�ËÓ	� �º º¹Ò°��


�	 mÏÈ¼äº��
 °�¯�äÒÓÓº�º ¹º�º}� �È ¹ºmË¯²Ó�� �º

¼ º�¼}�ºä ��È�Óº°�Ò}Ò� �ËäºÓ°�¯�
�	� �º ÓÈ ËÁË}�

�ÒmÓ�°�	 }ºÓ�¯ºã
 m¹ãÒmÈ
�	 «} �ËºäË�¯Ò�Ó� º°º�

ãÒmº°�� ¹ºmË¯²Ó�� �º �º°ã��Î�¼�	°«� �È} � ¹È¯È�

äË�¯Ò Áº¯ä�mÈÓÓ« °�¯�äËÓ«�

�� iË}ãÈ¯È��®ÓÒ® ¹È�ËÓ� �}¯È�ÓÒ �����k� �¯Ò°�¯�® �ã« ÓÈ�

ÓË°ËÓÓ« ¯��}Ò² �ËÁË}�º°}º¹��ÓÒ² äÈ�Ë¯�Èã�m ¹¯Ò

}È¹�ã«¯Ó�® �ËÁË}�º°}º¹�� ÓÈ ¹ºmË¯²Ó
 }ºÓ�¯ºã	ºmÈÓº�º

mÒ¯º� � k� l� |m°«Ó}�Ó� �� l� n¯ÈÓ��}� {� Ð� iË¯Ë�È�

k� {� �º¹ºm� |¹�ã� ����������� r
ã� ¢ ��

�� n¯ÈÓ��} �� l�� |m°«Ó}�Ó k� l�� �º¹ºm k� {� ~ÈËÏ¹Ë�ËÓ�
Ó« }ºÓ�¯ºãË¹¯Ò�È�Óº°�� ËãËäËÓ��m �È°� Ï �Ò�ÈÓºmÒ²

°¹ãÈm�m Ï ¹��mÒ�ËÓº
 ���ãÒm�°�
 ÓË¯�®Ó�mÓº�º }ºÓ�¯ºã


�� {�°ÓÒ} sk�� Û ����� Û ¢ �� Û v� ���Ü����

�� �ÈÎÒ i� ��� �Èã�°�ºm {� v� |°Óºm© �Ë²ÓÒ}Ò ¯È°¹©ãÒmÈ�

ÓÒ« ÎÒ�}º°�Ò� Û l�� tÒäÒ«� ����� Û ��� °�

�� bãÒ²�ÒÓ� �� �Ëº¯Ò« ¹º�¯ÈÓÒ�Óº�º °ãº«� Û l�� jÓÒÏ�È��

����� Û ��� °�

�� rËãºm j� k�� z��¯«m�Ëm s� k� �Ë¹ãºº��È�È Ò °º¹¯º�ÒmãË�

ÓÒË ¹È}Ë�ºm �¯�� Û ��� wÓË¯�ºÈ�ºäÒÏ�È�� ����� Û ��� °�

�� rËãºm j� k�� bËãËÓ�}ËmÒ� {� k�� b� �� j� lº�ËãÒ¯º�

mÈÓÒË �Ò�¯ºäË²ÈÓÒ�Ë°}Ò² ¹¯º�Ë°°ºm m �Ë²Óºãº�ÒÒ ÒÏ�º�ºm�

ãËÓÒ« ¹ºã�¹¯ºmº�ÓÒ}ºm©² ¹¯Òº¯ºm Ò äÒ}¯º°²Ëä� Û ���

�ºãÒ�Ë²ÓÒ}È� ����� Û ��� °�

�� �È�ÈÓ}È¯ l�  Ò°ãËÓÓ©Ë äË�º�© ¯Ë�ËÓÒ« ÏÈ�È� �Ë¹ãºº�

äËÓÈ Ò �ÒÓÈäÒ}Ò ÎÒ�}º°�Ò � �Ë¯� ° ÈÓ�ã� Û l�� wÓË¯�º�

È�ºäÒÏ�È�� ����� Û ��� °�

�� cº�� �� {©�Ò°ãÒ�Ëã	ÓÈ« �Ò�¯ºäË²ÈÓÒ}È � �Ë¯� ° ÈÓ�ã�

Û l� lÒ¯� ����� Û ��� °�

�� kÓ�Ë¯°ºÓ i�� �ÈÓÓË²Òãã iÎ�� �ãË��Ë¯ c� {©�Ò°ãÒ�Ëã	�
ÓÈ« �Ò�¯ºäË²ÈÓÒ}È Ò �Ë¹ãººäËÓ � �Ë¯� ° ÈÓ�ã� Û �� ��

Û l� lÒ¯� ����� Û ��� °�

��� nãË��Ë¯ z� {©�Ò°ãÒ�Ëã	Ó©Ë äË�º�© m �ÒÓÈäÒ}Ë ÎÒ�}º°�

�Ë® � �Ë¯� ° ÈÓ�ã� Û �� �� Û l� lÒ¯� ����� Û ��� °�

��� |m°«Ó}�Ó k� l�� iËäÒ�}º {� �� zºÓ�¯ºã	 ÓË°���ã	Óº°�Ë®

�Òã�Ó�¯Ò�ÓÒ² ¹ºmË¯²ºÓ	 ¹º¯ºÎÓÒ°�Ò² ËãËäËÓ��m }ºÓ°�

�¯�}��® �� lÈ�Ë¯� ,9 sÈ�� ÓÈ�}���Ë²Ó� }ºÓÁ� � mÒ°�Èm}Ò

½sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �Ë²ÓÒ�Ë°}È« �ÒÈ�Óº°�Ò}È Û

������ Û zÒËm� jwv Òä� p� |� �È�ºÓÈ sks�� ��Ü�� äÈ«

����� Û v� ���Ü����

cÈ°°äÈ�¯ÒmÈ
�°« ¹¯ºãËä© º¯Èº�}Ò �ËÁË}�º°}º¹Ò�Ë°}ÒäÒ ÎÒ�}ÒäÒ äÈ�Ë¯ÒÈãÈäÒ

�ÒãÒÓ�¯Ò�Ë°}Ò² mÓ��¯ËÓÓÒ² ¹ºmË¯²Óº°�Ë® ¹ºã©² }ºÓ°�¯�}�Ò® ¹¯Ò }È¹Òãã«¯Óºä }ºÓ�¯º�

ãË� �¯Ò ÓÈÓË°ËÓÒÒ ÒÓ�Ò}È�º¯Óº�º ¹ËÓË�¯ÈÓ�È ° ¹ºäº�	
 Áº¯°�Óº} ¯ËÏ�ã	�È� ÏÈ¹ºãÓË�

ÓÒ« ¹ºmË¯²Óº°�Ó©² ÓË°¹ãº�Óº°�Ë® º¹¯Ë�Ëã«Ë�°« ¹È¯ÈäË�¯ÈäÒ °�¯�®� cÈ°�Ë�Ó©ä äË�º�

�ºä ¹ºã��ËÓ© �¯ÈmÓËÓÒ« �ã« ÒÏäËÓËÓÒ® °�È�Ò�Ë°}º�º �ÈmãËÓÒ« Ò °}º¯º°�Ò ÎÒ�}º°�Ò m

°�¯�Ë mãÒÏÒ °�ËÓº} �ÒãÒÓ�¯È m°ãË�°�mÒË ¹Ë¯Ë�Ë}ÈÓÒ« �ÈÏÈ m °¯Ë�ÒÓ� ÁÈ}ËãÈ� iã«

º�ËÓ}Ò °}º¯º°�Ò Ò }ºÓ�ËÓ�¯È�ÒÒ ÎÒ�}º® ÁÈÏ© ¹¯Ò mÏÈÒäº�Ë®°�mÒÒ ° º¯ÈÈ�©mÈËäº®

¹ºmË¯²Óº°�	
 ¹¯Ë�ãºÎËÓ °¹º°º ¹º°�¯ºËÓÒ« äÈ�ËäÈ�Ò�Ë°}º® äº�ËãÒ ÓÈ º°ÓºmË °Ò°�Ëä©

�ÒÁÁË¯ËÓ�ÒÈã	Ó©² �¯ÈmÓËÓÒ® m �È°�Ó©² ¹¯ºÒÏmº�Ó©² m Áº¯äË sÈm	ËÜv�º}°È�

�¯Ò ¯Ë�ËÓÒÒ �¯ÈmÓËÓÒ® äºÎÓº m©¯È�	 ¯È°°�º«ÓÒË º� °¯ËÏÈ °º¹ãÈ Áº¯°�Ó}Ò �º º¯ÈÈ�

�©mÈËäº® ¹ºmË¯²Óº°�Ò ÒãÒ �ÒÈäË�¯ °º¹ãÈ �ã« ºË°¹Ë�ËÓÒ« ÓËº²º�Òäº® °}º¯º°�Ò m°�¯Ë�

�Ò °�¯�Ò ° ¹ºmË¯²Óº°�	
� |°¯Ë�ÓËÓÓ©Ë ¹È¯ÈäË�¯© �Ë�ËÓÒ« m °�¯�Ë ¹¯Ë�ãÈ�ÈË�°« �º�

¹ºãÓ«�	 �ÒÁÁË¯ËÓ�ÒÈã	Óº® äº�Ëã	
 ��¯�ãËÓ�Óº°�Ò ° ¯Ë�ËÓÒËä ÏÈ�È�Ò �Ò°ãËÓÓ©äÒ

äË�º�ÈäÒ ÒÓ�Ë�¯Ò¯ºmÈÓÒ« °Ò°�Ëä© �¯ÈmÓËÓÒ®� |�ÓÒä ÒÏ ÓÈÒºãËË ªÁÁË}�ÒmÓ©² �Ò°ãËÓ�

Ó©² äË�º�ºm «mã«Ë�°« äË�º� 6,03/( ÓÈ º°ÓºmË }ºä¹	
�Ë¯Óº® ¹¯º�¯Èää©� }º�º¯©®

ºË°¹Ë�ÒmÈË� �ÓÒmË¯°Èã	Óº°�	 �ã« äÈ}°ÒäÈã	Óº�º �Ò°ãÈ ¹È¯ÈäË�¯ºm� ²È¯È}�Ë¯ÒÏ�
�Ò²

¯ËÎÒä© ¹º�º}È Ò äºÎË� ©�	 Ò°¹ºã	ÏºmÈÓ �ã« �Èã	ÓË®�Ò² ÏÈ�È� äº�ËãÒ¯ºmÈÓÒ« ¹¯º�Ë°�

°ºm }È¹Òãã«¯Óº�º }ºÓ�¯ºã« mÓ��¯ËÓÓÒ² �ÒãÒÓ�¯Ò�Ë°}Ò² ¹ºmË¯²Óº°�Ë®�

GZp� Z\�Zp� mg�l �D11P��

Db�\

GZ^�creZ ^h j_^Zdp��

����������

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� ��



M>D ����������

������������	��
�������������������

	�����������������

k� v� �|�k�js� k� l� lkcz|{� {� k� vljcs|{� {� �� tcjv�ps~ps

Ijb\_^_gu j_amevlZlu l_hj_lbq_kdbo b wdki_jbf_glZevguo bkke_^h\Zgbc \ebygby ^bk[ZeZgkZ gZ \b[jZpbx ]Zah�

lmj[bgguo mklZgh\hd� JZkkfhlj_gZ f_lh^bdZ \uy\e_gby ^bk[ZeZgkZ jhlhjh\ f_lh^Zfb \b[jh^bZ]ghklbdb k ih�

fhsvx ZgZebaZ gbadhqZklhlguo ki_dljh\ b nmgdpbb dh]_j_glghklb�

7KH SDSHU JLYHV WKH UHVXOWV RI WKHRUHWLFDO DQG H[SHULPHQWDO LQYHVWLJDWLRQV RI WKH LQIOXHQFH RI GLVEDODQFH RQ YLEUDWLRQ RI
JDV�WXUELQH XQLWV� $ SURFHGXUH LV FRQVLGHUHG IRU GHWHFWLRQ RI URWRU GLVEDODQFHV E\ WKH PHWKRGV RI YLEUDWLRQ GLDJQRVWLFV�

XVLQJ DQDO\VLV RI ORZ�IUHTXHQF\ VSHFWUD DQG FRKHUHQFH IXQFWLRQ�

iã« ºÓÈ¯�ÎËÓÒ« ÓËÒ°¹¯ÈmÓº°�Ë® m �ÈÏº��¯ÒÓÓ©²

È�¯Ë�È�È² ÓÈ ÓÈ�Èã	Óº® °�È�ÒÒ ¯ÈÏmÒ�Ò« �ËÁË}�È

¹¯ÒäËÓ«Ë�°« °¹º°º °¯ÈmÓËÓÒ« °¹Ë}�¯ºm mÒ¯È�ÒÒ

¯ËÈã	Óº® ��¯ÒÓ© ° ª�ÈãºÓÓ©äÒ °¹Ë}�¯ÈäÒ� |��

ÓÈ}º Ï�Ë°	 �¯��Óº°�Ò °m«ÏÈÓ© ° m©º¯ºä ÓËº�

²º�Òäº�º �Ò°ãÈ °¹Ë}�¯Èã	Ó©² °º°�Èmã«
�Ò²� ¹º��

ãËÎÈ�Ò² ÈÓÈãÒÏ��

{©«mãËÓÒË �ËÁË}�ºm� mºÏÓÒ}ÓºmËÓÒË }º�º¯©²

º�°ãºmãÒmÈË� °ÒãºmºË mºÏ�Î�ËÓÒË mÒ¯È�ÒÒ�

º°��Ë°�mã«Ë�°« ÈÓÈãÒÏºä °¹Ë}�¯Èã	Ó©² °º°�Èmã«�


�Ò²� °m«ÏÈÓÓ©² ° �È°�º�º® m¯È�ËÓÒ« ¯º�º¯È�

|°ÓºmÓ©Ë �ËÁË}�©� ¹º«mãËÓÒË }º�º¯©² °º¹�

¯ºmºÎ�ÈË�°« m©°º}Òä �¯ºmÓËä mÒ¯È�ÒÒ ��Ò°�

ÈãÈÓ°©� ¯È°�ËÓ�¯ºm}Ò� }º¯ºãËÓÒ« }º¯¹�°Ó©²

�Ë�ÈãË® Ò �� ���� °m«ÏÈÓ© ° �È°�º�º® m¯È�ËÓÒ«

¯º�º¯È Ò }¯È�Ó©äÒ ° ÓË® �È¯äºÓÒ�Ë°}ÒäÒ °º°�

�Èmã«
�ÒäÒ�

iº ÓÈ°�º«�Ë�º m¯ËäËÓÒ ÓË� º�ÓºÏÓÈ�Óº® äË�

�º�Ò}Ò �ÒÈ�Óº°�Ò¯ºmÈÓÒ« Ò }ºÓ}¯Ë�Ó©² ¹¯ÒÏÓÈ}ºm

¯ÈÏ�ËãËÓÒ« ª�Ò² �ËÁË}�ºm� �È} }È} m°Ë ºÓÒ È�

ÏÒ¯�
�°« ÓÈ º¹¯Ë�ËãËÓÒÒ ¯º°�È ¹Ë¯mº® ¯º�º¯Óº®

�È¯äºÓÒ}Ò� { ¯ËÏ�ã	�È�Ë �ÒÈ�Óº°�Ò�Ë°}ÒË ¹¯ÒÏ�

ÓÈ}Ò ª�Ò² �ËÁË}�ºm ÓË °ºº�mË�°�m�
� �¯ËºmÈÓÒ«ä

º�ÓºÏÓÈ�Óº°�Ò Ò �º°�È�º�Óº°�Ò� z¯È�Ó©Ë ¯º�º¯Ó©Ë

�È¯äºÓÒ}Ò �È}ÎË ÁÒ��¯Ò¯�
� ¹º��Ò mº m°Ë² °ã��
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Ij_^eh`_g ijhklhc ih dhgkljmdpbb b \ ba]hlh\e_gbb l\_j^hl_evguc obfbq_kdbc k_gkhj gZ hkgh\_ [jhflbfheh\h]h
kbg_]h bg^bdZlhjZ� jZ[hlZ dhlhjh]h hkgh\ZgZ gZ j_]bkljZpbb h[jZah\Zgby hkgh\ghc nhjfu bg^bdZlhjZ dZd ijh�
^mdlZ h[jZlbfhc ]_l_jh]_gghc j_Zdpbb k mqZklb_f ZffbZdZ� IhdZaZgZ \hafh`ghklv bkihevah\Zgby lZdh]h k_gkhjZ

\ dZq_kl\_ i_j\bqguo ij_h[jZah\Zl_e_c hilbq_kdbo baf_jbl_e_c dhgp_gljZpbc ZffbZdZ b \_ebqbg _]h ml_q_d�

dhlhju_ jZ[hlZxl \ j_`bf_ hljZ`_gby fhghojhfZlbq_kdh]h k\_lZ�

$ VLPSOH LQ GHVLJQ DQG IDEULFDWLRQ VROLG�VWDWH FKHPLFDO VHQVRU LV SURSRVHG� ZKLFK LV EDVHG RQ EURPWK\PRO EOXH LQGLFDWRU� WKH

RSHUDWLRQ RI ZKLFK LV EDVHG RQ UHFRUGLQJ WKH IRUPDWLRQ RI WKH PDLQ IRUP RI WKH LQGLFDWRU DV D SURGXFW RI D UHYHUVLEOH KHWHURJHQHRXV
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ª�º�º ¹È¯ÈäË�¯È m ¹¯Ò°��°�mÒÒ ÈÓÈãÒ�È�

iã« °ÓÒÎËÓÒ« º�Óº°Ò�Ëã	Óº® ¹º�¯Ë�Óº°�Ò ÒÏ�
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�ÓÈ« º�Ò}Ò °��
�Ë°�mËÓÓº mºÏ¯È°�È
��
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}ºÓ�ËÓ�¯È�ÒÒ ÈääÒÈ}È m ¯ËÈ}�ÒºÓÓº® ÏºÓË º}ºãº
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�Ë°}Ò² äË�º�ºm }ºÓ�¯ºã« �Ë¯äË�Ò�Óº°�Ò � k� {� b�ã	ÎËÓ�
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lËÎ�Ëm �� iÒÈ�Óº°�Ò}È Ò ¹¯º�ÓºÏÒ¯ºmÈÓÒË ¯ÈÏ¯��ËÓÒ«
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�� s� �º°©¹È®}º �� km�ºäÈ�� °mÈ¯}È� Û ����� Û ¢ ��
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ÏÈ�¯È�© Û �ËäºÓ�ÈÎ �ËãËÎ}Ò� �¯�Ïºm©² Ò �«�ºm©²
}ÈÓÈ�ºm� ÒÏ�º�ºmãËÓÒË �m�² ª}¯ÈÓºm Ò ¹º�mË°Óº®
ã
ã	}Ò �ã« Ò°¹ºãÓÒ�Ëã«� ¯Ë��ãÒ¯�Ëäº® ¹º�mË°Óº®
¹º�°�Èm}Ò �ã« �Ëº�ºãÒ�È�

,,� rÈÏºmÈ« º°	 ¯È°¹ºãÈ�ÈË�°« ÓÈ �¯ºmÓË ²º�
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iã« º¹¯Ë�ËãËÓÒ« mË¯�Ò}Èã	Ó©² ¹Ë¯Ë}º°ºm È�
ãÈÓ°Ò¯Ó©² �ËãËÎË} Ò ²º�ºm©² }ºãË° °º�ãÈ°Óº °²Ë�
ä© ÓÈ ¯Ò°� � ÒÏäË¯«
� º�¯ËÏ}Ò º� °�mº¯ºm �ã«
�º�Ë} �� Ò ��

�º°ãË ¹¯ºmË�ËÓÒ« ¹ºãÓº�º }ºä¹ãË}°È m©°º}º�
�º�Ó©² ÒÏäË¯ËÓÒ® ¹¯ºmº�Ò�°« ¯È°�Ë� �ã« }ÈÎ�º�º
ÒÏ ¹«�Ò ¹ºãºÎËÓÒ® �m �º¯ÒÏºÓ�Èã	Óº® Ò mË¯�Ò�
}Èã	Óº® ¹ãº°}º°�«²��

��ãºm �°�ÈÓºm}Ò }ºãË° Ò �ËãËÎË}�
}ºº¯�ÒÓÈ� �ËÓ�¯ºm }ºãË° Ò �ËãËÎË}�
¯È°°�º«ÓÒ® äËÎ�� �ËÓ�¯ÈäÒ �ËãËÎË}�
¯È°°�º«ÓÒ® äËÎ�� �ËÓ�¯ÈäÒ ¹È¯Ó©² }ºãË°

�¹¯ºãË� }¯ÈÓÈ��
ÓË¹È¯ÈããËã	Óº°�Ò º°Ë® �ËãËÎË}�
ÓË¹È¯ÈããËã	Óº°�Ò º°Ë® ¹È¯Ó©² }ºãË°�
�ºã��ËÓÓ©Ë ¯È°�Ë�Ó©Ë �ÈÓÓ©Ë ¹ºÏmºã«
� º¹�

¯Ë�ËãÒ�	 ÓËº²º�Òä©Ë Ò �º°�È�º�Ó©Ë mËãÒ�ÒÓ©
mÏÈÒäÓ©² ¹Ë¯ËäË�ËÓÒ® �ËãËÎË} Ò ¯Ë��ãÒ¯ºmº} }º�
ãË° �ã« Ò°¹¯ÈmãËÓÒ« �º¹��ËÓÓ©² ¹¯Ò äºÓ�ÈÎË
º�}ãºÓËÓÒ® Ò ºË°¹Ë�ËÓÒ« ¹¯«äºãÒÓË®Óº�º �mÒ�
ÎËÓÒ« }¯ÈÓÈ�

vãË��Ë� º�äË�Ò�	� ��º °�ääÈ¯ÓÈ« º�Ò}È º¹�
¯Ë�ËãËÓÒ« �°�ÈÓºm}Ò }ºãË° °¹º°ººä ¹È¯ÈããËã	Óº�
�º º¹�Ò�Ë°}º�º °�mº¯È °}ãÈ�©mÈË�°«� m º°ÓºmÓºä�
ÒÏ º�Òº} mÒÏÒ¯ºmÈÓÒ«� ¹Ë¯ËÁº}�°Ò¯ºm}Ò Ï¯Ò�Ëã	�
Óº® �¯�© �Ëº�ºãÒ�È� º�°�Ë�È ¹º ãÒÓË®}Ë� �ËÓ��
¯Ò¯ºmÈÓÒ« �Ëº�ºãÒ�È Ò ª}¯ÈÓ�äÈ¯}Ò�

{©mº�©

�� |¹¯Ë�ËãËÓÒË ÁÈ}�Ò�Ë°}Ò² ¹È¯ÈäË�¯ºm }ºÏãºmº�º
}¯ÈÓÈ zvz��� ¯Ë�ÈË� ¹Ë¯m�
 �È°�	 ¹¯ºãËä© Û
¹ºÏmºã«Ë� ¯ÈÏ¯Èº�È�	 ¹¯Ë�ãºÎËÓÒ« ¹º �°�¯ÈÓËÓÒ

¹¯Ò�ÒÓ ÓË��ºmãË�mº¯Ò�Ëã	Óº® ¯Èº�© äË²ÈÓÒÏäÈ
¹Ë¯Ë�mÒÎËÓÒ« }¯ÈÓÈ ° ��Ë�ºä �Ë²ÓÒ�Ë°}º® mºÏ�
äºÎÓº°�Ò Ò ª}ºÓºäÒ�Ë°}º® �ËãË°ºº¯ÈÏÓº°�Ò�

�� {©¯ÈÓÓºË ¯Ë�ËÓÒË �ºãÎÓº ��Ò�©mÈ�	 °¹Ë�
�ÒÁÒ}� }ºÓ°�¯�}�ÒÒ äº�Ë¯ÓÒÏÒ¯ºmÈÓÓº�º }¯ÈÓÈ Ò
�Ë²Óºãº�Ò�Ë°}ÒË º°ºËÓÓº°�Ò m©¹ºãÓËÓÒ« ¹º��Ëä�
Óº��¯ÈÓ°¹º¯�Ó©² º¹Ë¯È�Ò®� �°�ÈÓºm}� ¹ºmº¯º�Óº�º
º�ºãºm}È� �¯ÈÓ°¹º¯�Ò¯ºm}� �¯�ÏÈ ÓÈ }ºÓ°ºãÒ� mË��
¯ºÏÈ�Ò�Ó©Ë äË¯º¹¯Ò«�Ò« Ò m ã
ºä °ã��ÈË ¹¯Ë��
¹ºãÈ�È
� äº�Ë¯ÓÒÏÈ�Ò
� m ¹Ë¯m�
 º�Ë¯Ë�	� äË²È�
ÓÒÏäÈ ¹Ë¯Ë�mÒÎËÓÒ« }¯ÈÓÈ� m �ºä �Ò°ãË Ò }ºÓ°�
�¯�}�ÒÒ ²º�ºm©² �ËãËÎË}�

�� zºmÈãËÓ}º {� k� �¯ÈmºmºË ¯Ë��ãÒ¯ºmÈÓÒË ËÏº¹È°Óº°�Ò

ÒÓÓºmÈ�ÒºÓÓ©² �Ë²ÓÒ�Ë°}Ò² º�Ë}�ºm ¹ºm©�ËÓÓº® º¹È°�

Óº°�Ò �� �Ë²Ó��ÓÒ® ¹¯º�¯Ë° �È ËÁË}�ÒmÓ�°�	 mÒ¯ºÓÒ���

mÈ� {�°ÓÒ} tÈ¯}�m� �Ë¯Î� ¹ºã��Ë²� �Ó���� v¹Ë�� mÒ¹� ½´Ó�Ë�

ãË}��Èã	ÓÈ mãÈ°Ó�°�	�� ~� ÓÈ�}� ¹¯È�	� {Ò¹� ��� tÈ¯}�m�

ti��� Û ����� Û v� ��Ü���

�� �Ë�ÓÒ}ºm |� v� �È} }�º ÎË mÒÓºmÈ�" �� �º��ËäÓ©Ë °º�

º¯�ÎËÓÒ«� v¹Ë�� �Ë²ÓÒ}È� Û ����� ¢ ��� Û v� ��Ü���

�� jmÈÓºm {� s�� iË®ÓË�È {� j� �º}È �¯ºä ÓË �¯«ÓË� … ��

�Èä ÎË� Û ����� Û ¢ �� Û v� ���

�� �È�ºÓ r� p� | °º°�º«ÓÒÒ ¯Èº� m �}¯ÈÒÓË ¹º �Ë²ÓÒ�Ë°�

}º® �ÒÈ�Óº°�Ò}Ë ¹¯ºä©�ãËÓÓº�º ºº¯��ºmÈÓÒ«� }ºÓ°�¯�}�

�Ò® Ò °ºº¯�ÎËÓÒ®� Û iº}ã� ÓÈ ��ä ¯È°�Ò¯ËÓÓºä ÏÈ°Ë�

�ÈÓÒÒ �Ë²ÓÒ�Ë°}º�º }ºäÒ�Ë�È ¹º �Ë²Ó� �ÒÈ�Óº°�Ò}Ë Ò

ÓË¯ÈÏ¯��� }ºÓ�¯ºã
 ��z����� �� äÈ« ���� �� �� �Ë²Ó�

�ÒÈ�Óº°�Ò}È Ò ÓË¯ÈÏ¯��� }ºÓ�¯ºã	� Û ����� Û ¢ �� Û

v� ��Ü���

�� �|v� �����Ü��� z¯ÈÓ© äº°�ºm©Ë Ò }ºÏãºm©Ë ªãË}�¯Ò�Ë°�

}ÒË� |�ÒË �Ë²ÓÒ�Ë°}ÒË �°ãºmÒ«� Û �º°� }ºä� vvvc ¹º

°�ÈÓ�È¯�Èä� Û l�� ����� Û �� °�

�� c�l���������������Ü��� �°�¯º®°�mº� ª}°¹ã�È�È�Ò« Ò }È�

¹Ò�Èã	Ó©® ¯ËäºÓ� ¹º�}¯ÈÓºm©² ¹��Ë® ¹º¯�Èã	Ó©²� È�

�ËÓÓ©²� }ºÏãºm©²� äº°�ºm©² }¯ÈÓºm Ò �¯��º�º �¯�Ïº�

¹º��ËäÓº�º ºº¯��ºmÈÓÒ«� Û l�� ����� Û ��� °�

�� ,62 ����Ü�� z¯ÈÓ©� iº¹�°}Ò ÓÈ }¯ÈÓ© Ò ¹��Ò� lº°�ºm©Ë

Ò }ºÏãºm©Ë }¯ÈÓ©� vº¯ÓÒ} ¹¯ÈmÒã Ò �¯ËºmÈÓÒ® ËÏº¹È°�

Óº°�Ò ¹º äÈ�Ë¯ÒÈãÈä °�ÈÓ�È¯�ºm ,62� m}ã
�ËÓÓ©² m

½�¯ÈmÒãÈ �°�¯º®°�mÈ Ò ËÏº¹È°Óº® ª}°¹ã�È�È�ÒÒ �¯�Ïº�

¹º��ËäÓ©² }¯ÈÓºm�� Û isk|� ¢ ���������� Û tÈ¯	�

}ºm� ����� Û �� °�

�� sËmÏº¯ºm �� k�� y�}ºm {� �� �¹º¯«�º�ËÓÒË ¯Èº� ¹¯Ò

äºÓ�ÈÎË �¯�Ïº¹º��ËäÓ©² }¯ÈÓºm �� �º��ËäÓ©Ë °ºº¯��

ÎËÓÒ«� v¹Ë�� �Ë²ÓÒ}È� Û ����� Û ¢ �� Û v� ��Ü���

�� .RYDOHQNR 9� $� 9HUVFKOHLVVXQWHUVXFKXQJHQ GHV /DXIUDG�

6FKLHQH�6\VWHPV IR
⋅⋅
UGHU�WHFKQLVFKHU $QODJHQ XQWHU %HUX

⋅⋅
FNVLF�

KWLJXQJ YRQ .RQWDNWJHRPHWULH YHUD
⋅⋅
QGHUQGHU (LQIOXVV�

JUR
⋅⋅
VVHQ� ,QVWLWXW IX

⋅⋅
U .RQVWUXNWLRQWHFKQLN GHU 5XKU�8QLYHU�

VLWD
⋅⋅
W %RFKXP� 58%� ����� Û �� V�

��� rËã«Ëm �� l� lºÓ�ÈÎ ¹º��ËäÓº��¯ÈÓ°¹º¯�Ó©² äË²ÈÓÒÏ�

äºm � jÏ�� ��Ë� ¹Ë¯Ë¯È� Ò �º¹� Û l�� v�¯º®ÒÏ�È�� �����

Û ��� °�

��� bË²ºm�ºm �� k� vºm¯ËäËÓÓ©Ë äË�º�© �Ëº�ËÏÒ�Ë°}º�º

}ºÓ�¯ºã« ²º�ºmº® �È°�Ò Ò ¹��Ë® äº°�ºm©² }¯ÈÓºm� Û s�

sºm�º¯º�� sÒÎË�º¯º�� �º°� È¯²Ò���°�¯ºÒ�� �Ó��� ����� Û

��� °�

��� zºmÈãËÓ}º y� j� |°ºËÓÓº°�Ò ËÏº¹È°Óº® º¯�ÈÓÒÏÈ�ÒÒ

¯Èº� ¹¯Ò ÏÈäËÓË ¹º�}¯ÈÓºm©² ¹��Ë® ÓÈ ¹¯Ë�¹¯Ò«�Ò«²

�º¹ãÒmÓº�ªÓË¯�Ë�Ò�Ë°}º�º }ºä¹ãË}°È �� �º��ËäÓ©Ë °º�

º¯�ÎËÓÒ«� v¹Ë�� �Ë²ÓÒ}È� Û ����� Û ¢ �� Û v� ���

GZp� l_og� mg�l ©OZjvdh\� ihebl_og� bg�lª�

OZjvdh\
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¨ÌÊÍÉÃÈÏ ±¢�»ª��®¯ ÍÎÃÂË¾ÅË¾ÕÃË ÂÉÝ ÆÏÍÌÉÚÅÌÀ¾ËÆÝ À ¾ÀÐÌÊ¾ÐÆÅÆÎÌÀ¾ËËÙÓ ÑÏÐ¾ËÌÀÈ¾Ó ËÃ�

Î¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ ÆÅÂÃÉÆÇ ÏÉÌÄËÌÇ ÒÌÎÊÙ À Å¾ÐÎÑÂËÃËËÙÓ ÑÏÉÌÀÆÝÓ ÈÌËÐÎÌÉÝ �Å¾ÁÎÝÅËÃË�

ËÌÏÐÚ ÍÌÀÃÎÓËÌÏÐÆ ÈÌËÐÎÌÉÝ� ÅË¾ÕÆÐÃÉÚË¾Ý ÖÃÎÌÓÌÀ¾ÐÌÏÐÚ� ÖÆÎÌÈÆÇ ÐÃÊÍÃÎ¾ÐÑÎËÙÇ ÂÆ¾Í¾ÅÌË ÍÌ�

ÀÃÎÓËÌÏÐÆ ÈÌËÐÎÌÉÆÎÑÃÊÌÁÌ Ì¿ØÃÈÐ¾�� ¬ÁÎ¾ËÆÕÃËÆÃ À ÀÙ¿ÌÎÃ ÐÆÍÌÀ ÑÉÚÐÎ¾ÅÀÑÈÌÀÙÓ ÀÌÉË ÐÎÃ¿ÑÃÐ

ÍÌÆÏÈ¾ ËÌÀÙÓ ÊÃÐÌÂÌÀ ÀÌÅ¿ÑÄÂÃËÆÝ Æ ÍÎÆÃÊ¾ ÑÉÚÐÎ¾ÅÀÑÈÌÀÙÓ ÈÌÉÃ¿¾ËÆÇ� ÆÏÍÌÉÚÅÌÀ¾ËÆÃ ÊÆÈÎÌ�

ÍÎÌÔÃÏÏÌÎËÌÇ ÐÃÓËÆÈÆ ÂÉÝ Ì¿Î¾¿ÌÐÈÆ Æ ÀÙÂÃÉÃËÆÝ ÍÌÉÃÅËÌÁÌ ÏÆÁË¾É¾ Æ ÍÌÂ¾ÀÉÃËÆÝ ÖÑÊÌÀ�

  ÌÏËÌÀÑ ÍÎÌÁÎ¾ÊÊËÌ�¾ÍÍ¾Î¾ÐËÌÁÌ ÈÌÊÍÉÃÈÏ¾ ÂÉÝ ÈÌËÐÎÌÉÝ ÎÃÉÚÏÌÀ ÍÌÉÌÄÃË ¿ÃÏÈÌËÐ¾ÈÐËÙÇ

ÛÉÃÈÐÎÌÊ¾ÁËÆÐÌ¾ÈÑÏÐÆÕÃÏÈÆÇ ÊÃÐÌÂ� »ÐÌ ÍÌÅÀÌÉÆÉÌ ÆÏÈÉÜÕÆÐÚ ÍÎÆÊÃËÃËÆÃ ÈÌËÐ¾ÈÐËÌÇ ÄÆÂÈÌÏÐÆ�

ÍÌÂËÝÐÚ ÍÎÌÆÅÀÌÂÆÐÃÉÚËÌÏÐÚ ÈÌËÐÎÌÉÝ� ¾ Ð¾ÈÄÃ Ì¿ÃÏÍÃÕÆÐÚ ÂÌÈÑÊÃËÐÆÎÌÀ¾ËÆÃ ÎÃÅÑÉÚÐ¾ÐÌÀ ÈÌËÐ�

ÎÌÉÝ�

¨ÌÊÍÉÃÈÏ Ì¿ÃÏÍÃÕÆÀ¾ÃÐ ÀÌÅ¿ÑÄÂÃËÆÃ Æ ÍÎÆÃÊ ÐÎÃÓ ÐÆÍÌÀ ÑÉÚÐÎ¾ÅÀÑÈÌÀÙÓ ÀÌÉË ¿ÃÅ ÍÎÆÊÃËÃËÆÝ

ÈÌËÐ¾ÈÐÆÎÑÜ×ÃÇ ÄÆÂÈÌÏÐÆ�

• ÀÀÌÂ ÏÂÀÆÁÌÀÙÓ ÍÌÉÝÎÆÅÌÀ¾ËËÙÓ ±¥¨ ÍÌ ËÌÎÊ¾ÉÆ È ÍÌÀÃÎÓËÌÏÐÆ�

• ÀÀÌÂ ÏÂÀÆÁÌÀÙÓ ±¥¨� Î¾ÏÍÎÌÏÐÎ¾ËÝÜ×ÆÓÏÝ ÍÌÂ ÑÁÉÌÊ ��� È ÍÌÀÃÎÓËÌÏÐÆ ÈÌËÐÎÌÉÝ�

• ÀÌÅ¿ÑÄÂÃËÆÃ ÎÛÉÃÃÀÏÈÌÇ �ÍÌÀÃÎÓËÌÏÐËÌÇ� ÀÌÉËÙ À ÁÌÉÌÀÈÃ ÎÃÉÚÏ¾�

�ÍÍ¾Î¾ÐÑÎ¾ Ì¿ÃÏÍÃÕÆÀ¾ÃÐ ÀÌÅ¿ÑÄÂÃËÆÃ Î¾ÅÉÆÕËÙÓ ÐÆÍÌÀ ÀÌÉË À ÖÆÎÌÈÌÊ ÂÆ¾Í¾ÅÌËÃ Õ¾ÏÐÌÐ�

¨ÌÉÆÕÃÏÐÀÌ È¾Ë¾ÉÌÀ ÂÉÝ È¾ÄÂÌÁÌ ÐÆÍ¾ ÀÌÉË ËÃ ÌÁÎ¾ËÆÕÃËÌ Æ ÊÌÄÃÐ ÈÌÉÃ¿¾ÐÚÏÝ À Å¾ÀÆÏÆÊÌÏÐÆ

ÌÐ ÍÌÐÎÃ¿ËÌÏÐÆ Å¾È¾ÅÕÆÈ¾�

»ÉÃÈÐÎÌËË¾Ý ÏÐÌÇÈ¾ ÑÍÎ¾ÀÉÝÃÐÏÝ ÊËÌÁÌÒÑËÈÔÆÌË¾ÉÚËÙÊ ÀÙÕÆÏÉÆÐÃÉÚËÙÊ ÈÌÊÍÉÃÈÏÌÊ � ¨� Ë¾

¿¾ÅÃ ®¯ 3HQWLXP�,,,� ÍÌÅÀÌÉÝÜ×ÆÊ À ÎÃ¾ÉÚËÌÊ ÎÃÄÆÊÃ ÀÎÃÊÃËÆ ÍÎÌÀÌÂÆÐÚ Ì¿Î¾¿ÌÐÈÑ ÍÌÉÑÕÃËËÙÓ

Ï ÍÎÃÂÀ¾ÎÆÐÃÉÚËÙÓ ÑÏÆÉÆÐÃÉÃÇ ÏÆÁË¾ÉÌÀ� ¾ÀÐÌÊ¾ÐÆÕÃÏÈÆ Ë¾ÓÌÂÆÐÚ ÂÃÒÃÈÐÙ À ÎÃÉÚÏ¾Ó� ÌÍÎÃÂÃÉÝÐÚ

ÆÓ ÈÌÌÎÂÆË¾ÐÙ�

  ÈÌÊÍÉÃÈÐ »ª� ¾ÍÍ¾Î¾ÐÑÎÙ ÀÓÌÂÝÐ

»ª� ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÆ Î¾ÅÉÆÕËÙÓ ÐÆ�

ÍÌÀ�

• »ª� ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÚ ÂÉÝ ÀÌÅ¿ÑÄ�

ÂÃËÆÝ ±¥¨ ÍÌ ËÌÎÊ¾ÉÆ�

• »ª� ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÚ ÂÉÝ ÀÌÅ¿ÑÄ�

ÂÃËÆÝ ±¥¨ ÍÌÂ ÑÁÉÌÊ ����

• ÍÎÃÌ¿Î¾ÅÌÀ¾ÐÃÉÆ ÂÉÝ ÀÌÅ¿ÑÄÂÃËÆÝ
ÀÌÉËÙ ®ÛÉÃÝ�

• ÈÌÊ¿ÆËÆÎÌÀ¾ËËÙÃ »ª� ÍÎÃÌ¿Î¾�

ÅÌÀ¾ÐÃÉÆ� ÀÌÅ¿ÑÄÂ¾Ü×ÆÃ ÌÂËÌÀÎÃÊÃË�

ËÌ ±¥¨ ÍÌ ËÌÎÊ¾ÉÆ Æ ÍÌÂ ÑÁÉÌÊ ����

¡¾¿¾ÎÆÐËÙÃ Î¾ÅÊÃÎÙ »ª� ÍÎÃÌ¿Î¾�

ÅÌÀ¾ÐÃÉÃÇ ÊÌÁÑÐ ÈÌÉÃ¿¾ÐÚÏÝ À ÖÆÎÌÈÌÊ

ÂÆ¾Í¾ÅÌËÃ À Å¾ÀÆÏÆÊÌÏÐÆ ÌÐ ÍÌÏÐ¾ÀÉÃË�

ËÌÇ Å¾Â¾ÕÆ ÍÌ ÀÙÝÀÉÃËÆÜ ÂÃÒÃÈÐÌÀ�

¬ÍÙÐ ÛÈÏÍÉÑ¾Ð¾ÔÆÆ ÑÏÐ¾ËÌÀÈÆ ÍÌÈ¾�

Å¾É� ÕÐÌ Ë¾ ÛÐ¾ÍÃ ÏÎ¾ÀËÆÐÃÉÚËÙÓ ÆÏÍÙ�

Ð¾ËÆÇ Ë¾ÏÐÌÝ×¾Ý ÑÏÐ¾ËÌÀÈ¾ Å¾ÎÃÈÌÊÃË�

ÂÌÀ¾É¾ ÏÃ¿Ý È¾È ¿ÌÉÃÃ ÛÒÒÃÈÐÆÀË¾Ý ÍÌ

ÏÎ¾ÀËÃËÆÜ Ï ÐÎ¾ÂÆÔÆÌËËÙÊÆ ÏÎÃÂÏÐÀ¾�

ÊÆ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ�

� {� j� �º¯�ËãÒ®� s� �� �Ë�ËÓ}º� ����
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