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2ULJLQDO�DUWLFOH

'HYHORSPHQW�RI�D�FKURQLF�NLGQH\�GLVHDVH�PDQDJHPHQW�PRGHO�LQ�GLDEHWLF�
DQG�K\SHUWHQVLRQ SDWLHQWV�RI�6DZDQJZHHUDZRQJ�+RVSLWDO�

8ERQ�5DWFKDWKDQL�3URYLQFH

6LDP�3UDVDQSLPS


6DZDQJZHHUDZRQJ�+RVSLWDO��8ERQ�5DWFKDWKDQL�3URYLQFH

$EVWUDFW
'LDEHWHV� DQG� K\SHUWHQVLRQ� DUH� FRPPRQ� FKURQLF� GLVHDVHV�� 7KLV� LV� D�PDMRU� SXEOLF� KHDOWK� SUREOHP��

,I�QRW�WUHDWHG�SURSHUO\��,W�ZLOO�UHVXOW� LQ�FRPSOLFDWLRQV�IROORZHG�E\�FKURQLF�NLGQH\�GLVHDVH� 7KH�UHVHDUFK�DLPHG
WR�� ��� WR� DQDO\]H� FXUUHQW� FRQGLWLRQV RI� FKURQLF� NLGQH\� GLVHDVH� PDQDJHPHQW� LQ� GLDEHWLF� SDWLHQWV� DQG�
K\SHUWHQVLRQ�RI�6DZDQJZLUDZRQJ +RVSLWDO� ���WR�GHYHORSPHQW�RI�FKURQLF�NLGQH\�GLVHDVH�PDQDJHPHQW�PRGHO�
LQ� GLDEHWLF� SDWLHQWV� DQG� K\SHUWHQVLRQ� DQG� ��� WR� DVVHVV� UHVXOWV� RI� WKH� FKURQLF� NLGQH\� GLVHDVH�PDQDJHPHQW�
PRGHO�LQ�GLDEHWLF�SDWLHQWV�DQG�K\SHUWHQVLRQ�RI�6DZDQJZLUDZRQJ +RVSLWDO��5HVHDUFK�PHWKRGRORJ\�ZDV�GLYLGHG�
LQWR� WKUHH� SKDVHV�� ��� DQDO\VLV� RI� FXUUHQW� FRQGLWLRQV� ��� GHYHORSPHQW� RI� D� V\VWHP�� DQG� ��� HYDOXDWLRQ� RI� WKH�
PRGHO�LPSOHPHQWDWLRQ�

7KH�UHVHDUFK�UHVXOWV�VKRZHG�WKDW�����7KH�&XUUHQW�VLWXDWLRQV�RI�FKURQLF�NLGQH\�GLVHDVH�PDQDJHPHQW�
LQ� GLDEHWLF� SDWLHQWV� DQG� K\SHUWHQVLRQ� RI� WKH� 6DZDQJZLUDZRQJ +RVSLWDO SURYLGHV� KHDOWK� FDUH� VHUYLFHV� IRU�
SDWLHQWV�ZLWK�FKURQLF� NLGQH\� GLVHDVH��SURYLGHG�E\� WKH�&KURQLF�'LVHDVH�&OLQLF�DV� SDUW� RI� RXWSDWLHQW� VHUYLFHV��
������SDWLHQWV�ZLWK�GLDEHWHV�DQG�K\SHUWHQVLRQ�ZLWKRXW�NLGQH\�FRPSOLFDWLRQV� LQ� WKH�ZDUG�RI� 6DZDQJZLUDZRQJ
+RVSLWDO ZHUH� VFUHHQHG� IRU� ������ SDWLHQWV� ��������� ���� QHZ� SDWLHQWV� ���������� &KURQLF� .LGQH\� 'LVHDVH�
SDWLHQWV� KDG� WKH� KLJKHVW� OHYHO� RI� 6WDJH �� VHYHULW\�� IROORZHG� E\� 6WDJH� �� 6WDJH� �� 6WDJH� �� DQG� 6WDJH� ���
UHVSHFWLYHO\�� ��� 7KH�PRGHO� RI� FKURQLF� NLGQH\� GLVHDVH�PDQDJHPHQW� LQ� GLDEHWLF� SDWLHQWV� DQG�K\SHUWHQVLRQ� RI�
6DZDQJZLUDZRQJ +RVSLWDO� FRQVLVWV� RI� D� FOLQLF� WR� VORZ� NLGQH\� GHJHQHUDWLRQ�� $QG� WKH� WHDP� WR SURWHFW� WKH�
NLGQH\V� ��� 5HJDUGLQJ� WKH�PRGHO� LPSOHPHQWDWLRQ�� WKH� ILQGLQJV� ZHUH� DV� IROORZV�� �� � 6HDUFK� DQG� VFUHHQLQJ�
'LDEHWLF� SDWLHQWV� DQG� K\SHUWHQVLRQ� 7KHUH� ZHUH� ������ SDWLHQWV� ZLWKRXW� UHQDO� FRPSOLFDWLRQV� LQ� WKH� ZDUG� RI�
6DZDQJZLUDZRQJ +RVSLWDO DQG����������������ZHUH�VFUHHQHG��7KHUH�ZHUH��������������QHZ�FDVHV�RI�NLGQH\�
GLVHDVH������6ORZLQJ�GRZQ�NLGQH\�GHJHQHUDWLRQ�3DWLHQWV�ZLWK�FKURQLF�NLGQH\�GLVHDVH�RI�6DZDQJZLUDZRQJ +RVSLWDO�
$IWHU� WKH� GHYHORSPHQW� RI� WKH� PRGHO� GHFUHDVHG�� HYHU\� VWDJH� RI� FKURQLF� NLGQH\� GLVHDVH� KDG� D� ORZHU�
FRQVXPSWLRQ�RI�VDOW\�IRRGV�LQ�HYHU\GD\�OLIH��3ULRU�WR�WKH�GHYHORSPHQW��WKH�DYHUDJH�ZDV�����������������$IWHU�
WKH�GHYHORSPHQW��WKH�PHDQ�ZDV���������������� 7KHUH�ZDV�D�GHFUHDVH�LQ�GUXJ�XVH��IRUJHW�WR�FRQVXPH��EHIRUH�
GHYHORSPHQW� ZDV� ������� ��������� DQG� DIWHU� GHYHORSPHQW� GHFUHDVHG�� 7KH� DYHUDJH ZDV� ������ ���������� DQG�
PHGLFDWLRQ�7KH�SUHYDOHQFH�ZDV������������������$IWHU�GHYHORSPHQW��WKH�PHDQ�ZDV��������RU��������

.H\ZRUGV��0RGHO�GHYHORSPHQW� PDQDJHPHQW�RI�FKURQLF�NLGQH\�GLVHDVH��GLDEHWHV��KLJK EORRG�SUHVVXUH
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­Îµ��́�°��¼o�n ª¥Ã¦�Å�Á¦º Ê°¦́� Â¨³Á�¦̧¥¤�¼o�n ª¥Á¡ºÉ°�µ¦�Îµ��́

��Â��Å� Á¡ºÉ°Ä®o�¼o�n ª¥Ã¦�Å�Á¦º Ê°¦́�Å�o ¦́��µ¦Á�¦̧¥¤¡¦o °¤

­Îµ®¦́��µ¦�Îµ�´���Â��Å�Ä�¦³¥³Áª¨µ�¸ÉÁ®¤µ³­¤ �µ¦

�¼Â¨�¼o�n ª¥Ã¦�Å�Á¦º Ê°¦́�°¥nµ��¼��o°�Ã�¥Á�¡µ³Ä�¦³¥³�o�

�°�Ã¦�­µ¤µ¦��³¨°�ªµ¤Á­ºÉ°¤�°�Ã¦�Å�Â¨³�o°���́£µª³

Å�ªµ¥Å�o �µ¦��́�¦°�Ã¦�Å�Á¦º Ê°¦́� Á¡ºÉ°�¦µ�¦³¥³�°�Ã¦��¸É

�¼��o °��¹�¤¸�ªµ¤­Îµ�´� �ÎµÄ®o�µ¦¦́�¬µÁ®¤µ³­¤¥·É��¹ Ê�

¦ª¤�´ Ê��ÎµÄ®o�µ¦­n��n°�¼o�n ª¥�¸É�ÎµÁ�È��¹�°µ¥»¦Â¡�¥rÃ¦�Å�

¦ª�Á¦Èª�¹ Ê� Â¤oªnµÄ���³Á�¸¥ª��́ °µ�­n��¨Ä®o£µ¦³�µ��°�

�µ¦�¼Â¨�¼o�n ª¥Ä�¦³�´���¤£¼¤· Â¨³�»�·¥£¼¤·Á¡·É¤�¹ Ê� �´��´ Ê�

Á�oµ®¤µ¥�¸É­Îµ�´�Ä��µ¦¦́�¬µÃ¦�Å�ªµ¥Á¦º Ê°¦́��º°�µ¦

�o°���́�µ¦Á­ºÉ°¤�°�Å�Å¤nÄ®o Á�oµ­¼nÅ�ªµ¥Á¦º Ê°¦́�¦³¥³­»��oµ¥

��́�´ Ê��µ¦�¦ª���́�¦°�Â¨³ª·�·��´¥Ã¦��´ Ê�Â�n¦³¥³Á¦·É¤Â¦�

Á¡ºÉ°�ª��»¤�́��¥́Á­¸É¥� Â¨³Ä®o�µ¦�¼Â¨¦́�¬µ�¹�¤¸�ªµ¤­Îµ��́

°¥nµ�¥·É����¦³�¦ª�­µ�µ¦�­»�� Śŝŝŝ��Â¨³Á¡ºÉ°Ä®o Á�·��¦³Ã¥��r

�»o¤�nµ�¸É­»��ª¦�¦ª��´��¦°�Ã�¥�µ¦�¦³Á¤·��nµ°´�¦µ�µ¦

�¦°�Å� �(VWLPDWHG JORPHUXODU ILOWUDWLRQ UDWH� H*)5� Â¨³�µ¦



�� �̧�¸É�� ���́�̧É�� ¤�¦µ�¤�y ¤·�»�µ¥������

�¦ª�®µ�ªµ¤�·����·�°�Å��µ��́­­µª³ �µ¦��́�¦°�Ä��¼o�¸É¤¸

�ªµ¤Á­¸É¥�­¼��n°�µ¦Á�È�Ã¦�Å�Á¦º Ê°¦́�Á�nµ�´ Ê� �­¤µ�¤Ã¦�Å�

Â®n��¦³Á�«Å�¥�������

Á��¡º Ê��¸É�¦·�µ¦�°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r �¹É�

�¦³�°��oª¥ Ã¦�¡¥µ�µ¨­n�Á­¦·¤­»�£µ¡�Îµ�¨�Îµ��Á�oµ

Â�n�Ã�¤ ­ªnµ� �»n�¤³Â¨� �o µ��ÎµÃ¡�·Í Â¨³Ã��­¤�¼¦�r

�́�®µ�¸É­Îµ��́�°��µ¦Ä®o ��¦·�µ¦�º° ¤¸�¼o�n ª¥�Îµ�ª�¤µ��¸É

Á�È �Ã¦�Á¦º Ê°¦́��º°Á�µ®ªµ�Â¨³�ªµ¤�´�Ã¨®·�­¼� �¹É��³

�ÎµÅ�­¼n�µ¦Á�È�Ã¦�Å�Á¦º Ê°¦́�¦³¥³­»��o µ¥Á¡·É¤�¹ Ê� �¼o ª·�´¥Ä�

�µ�³Â¡�¥r�¦³�ÎµÁ���¦·�µ¦Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«rÅ�o

�¦³®��́�¹��µ¦�o°��´�Â¨³�µ¦��́�µ¦�¼Â¨¦́�¬µÄ®o�¼��o°�

­°�� ö°��´�­£µ¡�́�®µ �¹�Å�o¡´��µ¦¼�Â���µ¦�´��µ¦

Ã¦�Å�Á¦º Ê°¦́�Ä��¼o �n ª¥Á�µ®ªµ�Â¨³�ªµ¤�´�Ã¨®·�­¼��°�

Ã¦�¡ ¥µ� µ¨­ªn µ �ª¸ ¦³ª �«r �Á¡ºÉ ° � µ ¦� ¦ª��´� � ¦° �

£µª³Â�¦��o°��µ�Å�Ä��¼o�n ª¥Á�µ®ªµ� Â¨³�ªµ¤��́Ã¨®·�

­¼� Á¡ºÉ°®µ�µ��o°��´��¼o�n ª¥Å�Á¦º Ê°¦́�¤·Ä®o�¨µ¥Á�È�Å�ªµ¥

Á¦º Ê°¦́�¦³¥³­»��o µ¥Á¦ÈªÁ�·��ª¦®¦º°�³¨°�µ¦Á­ºÉ°¤�°�Å�

­n��¨�¸�n°�¼o�n ª¥ Â¨³¨��µ¦Á�·�Ã¦�Å�Á¦º Ê°¦́� ¨�£µ¦³�°�

¦³���¦·�µ¦ �nµÄ�o �nµ¥Â¨³�µ¦­¼�Á­¸¥�¸É�³Á�·��¹ Ê�Å�o Ä�

°�µ���n°Å�

ª́��»�¦³­��r

�� Á¡ºÉ°«¹�¬µ­£µ¡�́��»�´��µ¦�´��µ¦Ã¦�Å�

Á¦º Ê°¦́�Ä��¼o�n ª¥Á�µ®ªµ�Â¨³�ªµ¤��́Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨

­ªnµ�ª¸¦³ª�«r

�� Á¡ºÉ°¡�́�µ¦¼�Â���µ¦��́�µ¦Ã¦�Å�Á¦º Ê°¦́�Ä�

�¼o �n ª¥Á�µ®ªµ�Â¨³�ªµ¤�´�Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨

­ªnµ�ª¸¦³ª�«r

�� Á¡ºÉ°«¹�¬µ�¨�µ¦�Îµ¦¼�Â���µ¦��́�µ¦Ã¦�Å�

Á¦º Ê° ¦́�Ä��¼o �n ª¥ Á�µ®ªµ�Â¨³�ªµ¤�´� Ã¨®· �­¼��°�

Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«rÅ�Ä�o

ª·�̧�µ¦�ÎµÁ�·��µ�ª·�́¥

�µ¦ª·�¥́�¦́ Ê��¸ ÊÁ�È�Ä�o�¦³�ª��µ¦ª·�´¥Á�·���·��́·�µ¦

Â��¤¸­nª�¦nª¤ �3DUWLFLSDWRU\�$FWLRQ�5HVHDUFK���3$5� �¹É�

Á�o��µ¦¤¸­nª�¦nª¤�°�­®ª·�µ�̧¡Ä��»��´ Ê��°� Ã�¥¤¸�´ Ê��°�

�µ¦�ÎµÁ�·��µ� � ¦³¥³ ��́�¸ Ê

¦³¥³�¸É � �µ¦«¹�¬µ­£µ¡�́��»��́�µ¦��́�µ¦Ã¦�

Å�Á¦º Ê° ¦́�Ä��¼o �n ª¥Á�µ®ªµ� Â¨³�ªµ¤�´�Ã¨®·�­¼��°�

Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r

¦³¥³�¸É � �µ¦¡´��µ¦¼�Â���µ¦�´��µ¦Ã¦�Å�

Á¦º Ê° ¦́�Ä��¼o �n ª¥ Á�µ®ªµ�Â¨³�ªµ¤�´� Ã¨®· �­¼��°�

Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r

¦³¥³�¸É � �¨�µ¦�Îµ¦¼�Â���µ¦�´��µ¦Ã¦�Å�

Á¦º Ê° ¦́�Ä��¼o �n ª¥ Á�µ®ªµ�Â¨³�ªµ¤�´� Ã¨®· �­¼��°�

Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«rÅ�Ä�o

�¨�µ¦«¹�¬µ

�µ¦¡´��µ¦¼�Â���µ¦�´��µ¦Ã¦�Å�Á¦º Ê°¦́�Ä�

�¼o�n ª¥Á�µ®ªµ�Â¨³�ªµ¤��́Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸

¦³ª�«r ­¦»��¨Å�o��́�¸ Ê

�� ­£µ¡�́��»��́�µ¦��́�µ¦Ã¦�Å�Á¦º Ê°¦́�Ä��¼o�n ª¥

Á�µ®ªµ�Â¨³�ªµ¤��́Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r

Ä®o�¦·�µ¦�¼Â¨­»�£µ¡�¼o�n ª¥Å�Ã¦�Å�Á¦º Ê°¦́� Ã�¥�´��¦·�µ¦�¸É

�¨·�·�Ã¦�Á¦º Ê°¦́� �¹É�Á�È�­nª�®�¹É��°��µ��¦·�µ¦�¼o�n ª¥�°�

�¼o �n ª¥Ã¦�Á�µ®ªµ�Â¨³Ã¦��ªµ¤�´�Ã¨®·�­¼��¸É¥´�Å¤n¤¸

£µª³Â�¦��o°��µ�Å�Ä�Á��¦́��·��°��°�Ã¦�¡¥µ�µ¨

­ªnµ�ª¸¦³ª�«r �Îµ�ª� ����� �� Å�o ¦́� �µ¦�¦ª��´��¦°�

�Îµ�ª� ����� �� �·�Á�È�¦o °¥¨³ ����� ¡��¼o�n ª¥Ã¦�Å�Á¦ºÉ°

¦́�¦µ¥Ä®¤n �Îµ�ª� ��� �� �·�Á�È�¦o °¥¨³ ����� Â¨³�¼o�n ª¥

Ã¦�Å�Á¦º Ê°¦́�¤¸¦³�´��ªµ¤¦»�Â¦�Ä� 6WDJH � ¤¸�Îµ�ª�¤µ�

�¸É­»� ¦°�¨�¤µ�º° 6WDJH �� 6WDJH �� 6WDJH �� Â¨³�6WDJH

� �µ¤¨Îµ��́

�� ¦¼�Â���µ¦��́�µ¦Ã¦�Å�Á¦º Ê°¦́�Ä��¼o�n ª¥Á�µ®ªµ�

Â¨³�ªµ¤�´�Ã¨®· �­¼ ��°�Ã¦�¡¥µ�µ¨­ªn µ�ª¸ ¦³ª�«r

�¦³�°��oª¥ �¨·�·��³¨°Å�Á­ºÉ°¤ Â¨³�¸¤¦́�¬rÅ� ��́�¸ Ê

��� �¨·�·��³¨°Å�Á­ºÉ°¤

�¨·�·��³¨°Å�Á­ºÉ°¤Â¥�°°��µ��¨·�·�

Á�µ®ªµ�Â¨³�¨·�·��ªµ¤��́Ã¨®·�­¼� Â�n��´ Ê���³�Îµ�µ�

Â¨³�Îµ®�����µ�®�o µ�¸É�´�Á�� �Îµ®��Ã�¦�­¦o µ��µ¦

�ÎµÁ�·��µ��¸É�´�Á�� Â¨³�Îµ®���¼o ¦́��·��°�®¨�́Ä��¨·�·�

�³¨°Å�Á­ºÉ°¤ �µ¦�´��´ Ê��¸¤­®­µ�µª·�µ�̧¡ �µ¦�´�¦³��

�¦·�µ¦¦́�¬µ¡¥µ�µ¨�¼o �n ª¥Ã¦�Å�Á¦º Ê°¦́��µ¤¦³¥³ Â¨³

­n�Á­¦·¤�o°��´��µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�Å�Å�o °¥nµ�¤¸



��ªµ¦­µ¦ª·�¥́­µ�µ¦�­»�«µ­�¦r ¤®µª·�¥µ¨¥́¦µ�£�́°»�¨¦µ��µ�¸

�¦³­·��·£µ¡�¦³�°��oª¥Â¡�¥r ¡¥µ�µ¨Á£­�́�¦��́Ã£��µ�µ¦

Â¨³��́�µ¥£µ¡�Îµ��́

��� �¸¤¦́�¬rÅ�

�¸¤ ¦́�¬r Å� �¦³�°��o ª¥ Á�o µ®�o µ�¸É

Ã¦�¡¥µ�µ¨­n�Á­¦·¤­»�£µ¡�Îµ�¨ °µ­µ­¤´�¦­µ�µ¦�­»�

�°­¤�� Â¨³°µ­µ­¤�́¦�¦°��¦́ª®¦º°�¼o�¼Â¨�¼o�n ª¥

�� �¨�µ¦�Îµ¦¼�Â���µ¦�´��µ¦Ã¦�Å�Á¦º Ê°¦́�Ä�

�¼o �n ª¥Á�µ®ªµ�Â¨³�ªµ¤�´�Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨

­ªnµ�ª¸¦³ª�«rÅ�Ä�o

��� �µ¦�o�®µÂ¨³��́�¦°�Ã¦�

�¼o �n ª¥Ã¦�Á�µ®ªµ�Â¨³Ã¦��ªµ¤�´�

Ã¨®·�­¼� �¸É¥´�Å¤n¤¸£µª³Â�¦��o°��µ�Å�Ä�Á��¦́��·��°�

�°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r �Îµ�ª� ����� �� Â¨³Å�o ¦́�

�µ¦�¦ª���́�¦°� �Îµ�ª� ����� �� �·�Á�È�¦o °¥¨³ �����

¡��¼o �n ª¥Ã¦�Å�Á¦ºÉ °¦́�¦µ¥Ä®¤n �Îµ�ª� ��� �� �·�Á�È �

¦o °¥¨³ �����

��� �µ¦�³¨°�ªµ¤Á­ºÉ°¤�°�Å�

�¼o�n ª¥Ã¦�Å�Á¦º Ê°¦́��°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸

¦³ª�«r ®¨�́�µ¦¡�́�µ¦¼�Â��¨�¨��»� 6WDJH �¼o�n ª¥Ã¦�Å�

Á¦º Ê° ¦́ �¤¸ ¡ §�· � ¦¦¤ � µ¦� ¦· Ã£ �°µ® µ¦�¸É ¤¸ ¦­ Á�È ¤ Ä�

�̧ª·��¦³�Îµª�́¨�¨� Ã�¥�n°��µ¦¡´��µ¤¸�nµÁ�¨¸É¥Á�nµ�´�

����� �� �·�Á�È�¦o °¥¨³ �����Â¨³®¨�́�µ¦¡�́�µ¨�¨�¤¸

�nµÁ�¨¸É¥Á�nµ��́ ����� �� �·�Á�È�¦o °¥¨³ ����� ¤¸�µ¦Ä�o¥µ�

�¨º¤�·�¥µ��¨�¨��Ã�¥�n°��µ¦¡´��µ¤¸�nµÁ�¨¸É¥Á�nµ�´�

������ �� �·�Á�È�¦o °¥¨³ ����� Â¨³®¨�́�µ¦¡�́�µ¨�¨��

¤¸�nµÁ�¨¸É¥Á�nµ��́ ����� �� �·�Á�È�¦o °¥¨³ ����� Â¨³¤¸�µ¦

Ä�o ¥µ ��·�¥µ�¦��¨µ�� Á¡·É¤�¹ Ê� Ã�¥�n°��µ¦¡´��µ¤¸

�nµÁ�¨¸É¥Á�nµ�´� ������ �� �·�Á�È�¦o °¥¨³ ����� Â¨³®¨�́

�µ¦¡´��µÁ¡·É¤�¹ Ê�¤¸�nµÁ�¨¸É¥Á�nµ�´� �����������·�Á�È �

¦o °¥¨³ �����

°£·�¦µ¥�¨�µ¦ª·�́¥

�µ¦¡´��µ¦¼�Â���µ¦�´��µ¦Ã¦�Å�Á¦º Ê°¦́�Ä�

�¼o�n ª¥Á�µ®ªµ�Â¨³�ªµ¤��́Ã¨®·�­¼� �°�Ã¦�¡¥µ�µ¨­ªnµ�

ª¸¦³ª�«r °£·�¦µ¥�¨Å�o��́�¸ Ê

ř� ­£µ¡�́��»��́�µ¦��́�µ¦Ã¦�Å�Á¦º Ê°¦́�Ä��¼o�n ª¥

Á�µ®ªµ�Â¨³�ªµ¤��́Ã¨®·�­¼��°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r

Ä®o�¦·�µ¦�¼Â¨­»�£µ¡�¼o�n ª¥Å�Ã¦�Å�Á¦º Ê°¦́� Ã�¥�´��¦·�µ¦�¸É

�¨·�·�Ã¦�Á¦º Ê°¦́� �¹É�Á�È�­nª�®�¹É��°��µ��¦·�µ¦�¼o�n ª¥�°�

Ã�¥Â¥��¨»n¤�¼o�n ª¥�¸ÉÁ�È�Ã¦�Á�¸¥ª��́®¦º°� öµ¥��́Åªo�oª¥��́

Á¡ºÉ°¨��´ Ê��°��µ¦¦́��¦·�µ¦�¸É�µ��¦·�µ¦�¼o�n ª¥�°� Á¡ºÉ°Ä®o

�¼o ¤µ¦́��¦·�µ¦Å�o ¦́��ªµ¤¦ª�Á¦Èª Å¤n¦°�µ� Â¨³¤¸�ªµ¤

¡¹�¡°Ä� Ã�¥�³Ä®o �¦·�µ¦Ä��¼o �n ª¥�¨»n¤Ã¦�Á¦º Ê° ¦́� Á�n�

Ã¦�Á�µ®ªµ� Ã¦��ªµ¤��́Ã¨®·�­¼� Ã¦�®ª́Ä�Â¨³®¨°�Á¨º°�

Ã¦�Å�Ã¦�Á¦º Ê°¦́� Ã¦�Å�¦°¥�r Ã¦�®°�®º� Ã�¥Ä®o �¦·�µ¦

��́�¦°� ��́�¦³ª�́· �¦ª�ª·�·��´¥Ã¦� Ä®o�o°¤¼¨Á�̧É¥ª�´��µ¦

Á�È��n ª¥ �¦·�µ¦Ä®o�Îµ�¦¹�¬µ�́�®µ­»�£µ¡Á�¡µ³Ã¦� Ä®o

�ÎµÂ�³�ÎµÄ��µ¦��·��́·�ª́°¥nµ�Á®¤µ³­¤ Â�n�»�¨µ�¦�µ�

�ªµ¤¦¼o �ªµ¤Á�oµÄ�Ä��µ¦�´��µ¦Ã¦�Å�Á¦º Ê°¦́� ¤¸£µ¦³�µ�

¤µ��ÎµÄ®oÅ¤n­µ¤µ¦�Ä®o�¦·�µ¦Å�o°¥nµ�¤¸�¦³­·��·£µ¡ �´ Ê�¥�́

Å¤nÁ¨È�Á®È��ªµ¤­Îµ��́�°���́�µ¦Ã¦�Å�Á¦º Ê°¦́� Â¨³®�nª¥�µ�

Å¤n¤¸Â�ª�µ���·��́·�µ¦�¦·�µ¦�¼o�n ª¥Å�Á¦º Ê°¦́��¸ÉÁ�È�¤µ�¦�µ�

Á�¸¥ª�´� �µ¦��́�¦°�Ã¦�Å�Á¦º Ê°¦́�Ã�¥�µ¦�¦³Á¤·��nµ°�́¦µ

�µ¦�¦°�Å� Â¨³�µ¦�¦ª�®µ�ªµ¤�·����·�°�Å��µ�

�́­­µª³ Ä��¼o�¸É¤¸�ªµ¤Á­¸É¥�­¼��n°�µ¦Á�È�Ã¦�Å�Á¦º Ê°¦́�Ä�Á��

¦́��·��°��°�Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r Ã�¥�¼o �n ª¥

Ã¦�Á�µ®ªµ�Â¨³Ã¦��ªµ¤��́Ã¨®·�­¼��´�ªnµÁ�È��¼o�¸É¤¸�ªµ¤

Á­¸É¥�­¼��n°�µ¦Á�È�Ã¦�Å�Á¦º Ê°¦́� �­¤µ�¤Ã¦�Å�Â®n��¦³Á�«

Å�¥���������o°¤¼¨�¼o�n ª¥Ã¦�Á�µ®ªµ�Â¨³Ã¦��ªµ¤�´�Ã¨®·�

­¼��¸É¥´�Å¤n¤¸£µª³Â�¦��o °��µ�Å�Ä�Á��¦́��·��°��°�

Ã¦�¡¥µ�µ¨­ªnµ�ª¸¦³ª�«r �Îµ�ª� ����� �� Å�o ¦́��µ¦�¦ª�

��́�¦°� �Îµ�ª� ����� �� �·�Á�È�¦o °¥¨³ ����� ¡��¼o�n ª¥

Ã¦�Å�Á¦ºÉ°¦́�¦µ¥Ä®¤n �Îµ�ª� ��� �� �·�Á�È�¦o °¥¨³ �����

Â¨³�¼o �n ª¥Ã¦�Å�Á¦º Ê°¦́�¤¸¦³�´��ªµ¤¦»�Â¦�Ä� 6WDJH � ¤¸

�Îµ�ª�¤µ��¸É­»� ¦°�¨�¤µ�º° 6WDJH �� 6WDJH �� 6WDJH �

Â¨³�6WDJH � �µ¤¨Îµ�´� �µ¦Á�·�Ã¦�Å�Á¦º Ê° ¦́�Ä��¼o �n ª¥

Á�µ®ªµ�¦³¥³Â¦�¤�́Å¤n¡�°µ�µ¦�·����· �¹��ÎµÄ®o�¼o�n ª¥

Á�oµ¦́��µ¦�¦ª�Â¨³�µ¦¦́�¬µ�oµ�ÎµÄ®o�µ¦�ÎµÁ�·��µ¦�°�Ã¦�

¤µ��¹ Ê� ­°�� ö°��´��µ¦­Îµ¦ª�°»�´�·�µ¦�r�µ¦Á�·�Ã¦�Å�

Á¦º Ê°¦́� Ä��¦³�µ�¦Å�¥�¼o Ä®�nÄ��̧������������7KDL�6((.�

VWXG\��¡�ªnµ�¨»n¤�ª́°¥nµ�¦o °¥¨³������Á�È�Ã¦�Å�Á¦º Ê°¦́��Ä�

�Îµ�ª��¸ Ê¡�ªnµÁ�È�Ã¦�Å�Á¦º Ê°¦́� ¦³¥³�¸É���¤µ��¸É­»��¦°�¨�¤µ

�º°¦³¥³�¸É���Â¨³ ¦³¥³�¸É���¦o °¥¨³�����¦o °¥¨³�����Â¨³¦o °¥¨³

�����µ¤¨Îµ�´� ­°�� ö°��´�­»¦¡�¬r �Á¦��¦r¡·�´�¬r Â¨³



�� �̧�¸É�� ���́�̧É�� ¤�¦µ�¤�y ¤·�»�µ¥������

°µ£µ¡¦¦� �Á¦��¦r¡·��́¬r ��������¸É«¹�¬µ�¹��ªµ¤�»�Ä��¼o
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°��r­»¦·¥µ���r ������ �¸É¡�ªnµ�¨»n¤�ª́°¥nµ�­µ¤µ¦�¡�́�µ

¡§�·�¦¦¤�µ¦�¼Â¨��Á°��oµ�¦́�¦¼o Ã°�µ­Á­¸É¥��°��µ¦Á�·�

£µª³Å�Á¦º Ê°¦́�¦³¥³­»��oµ¥ ¤¸�ªµ¤¦¼o Â¨³�µ¦��·��́· �oµ��µ¦

�¦·Ã£�°µ®µ¦ �µ¦�n°��¨µ¥°µ¦¤�r Â¨³�µ¦°°��Îµ¨�́�µ¥



��ªµ¦­µ¦ª·�¥́­µ�µ¦�­»�«µ­�¦r ¤®µª·�¥µ¨¥́¦µ�£�́°»�¨¦µ��µ�¸

Á¡·É¤�¹ Ê�°¥nµ�¤¸�¥́­Îµ��́�µ�­�·�· Â¨³�¼o�n ª¥�»�¦µ¥­µ¤µ¦�

�³¨°�µ¦Á�·�£µª³Å�Á¦º Ê°¦́�¦³¥³­»��oµ¥Ã�¥Å¤n�o°��Îµ�´�
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