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ä�°�Ò�Ò ¹º°ÒãÈÓ
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�
«}� ÓË ¹���È��
°« Èº mÈÎ}º ¹���
�È��
°« ã�}�mÈÓÓ�� ~¯ºÏ�ä�ãº� �º
�Ë® ¹¯Ë¹È¯È� ÓË ä�� ��Ò ¯Ë}ãÈ�
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¹º}�¹}�� ÏÈº¯ºÓËÓÈ�

~Èº¯ºÓ«¼�
°« mä���mÈ�Ò �Ó�
Áº¯äÈ��� ¹¯º �Ë� �º ËÏ¹Ë�Ó�°�
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��� 5DWLRQDO GUXJ XVH� &HQJXPHU HGXFDWLRQ DQG LQIRUPDWLRQ� Û :+2� ����� Û �� S�
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Óº� m �}¯È�Ó� �È m �°
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kÓ�ÒË}°��È�ÒmÓÈ È}�ÒmÓ�°�	 }ºä�ÓºmÈÓº� äÈÏ� Ùn�äº°�ÒÓµ �È �� �Ëã


ÙiÒ}ãºÁËÓÈ}�~�º¯ºm�«µ ÓÈ äº�Ëã� �º°�¯º�º }È¯È�ËÓ�Óºmº�º ÓÈ¯«}� °�º¹Ò � ��¯�m� Q �

ÎÃÍ¾Î¾ÐÆ

�ËÐÆÃÈÏÑÂ¾ÐÆÀË¾ ¾ÈÐÆÀË�ÏÐÚ ÕÃÎÃÅ

� ÁÌÂ � ÁÌÂ � ÁÌÂ � ÁÌÂ � ÁÌÂ �� ÁÌÂ

∆9� Ñ� Ì� ��
�

∆9� Ñ� Ì� ��
�

∆9� Ñ� Ì� ��
�

∆9� Ñ� Ì� ��
�

∆9� Ñ� Ì� ��
�

∆9� Ñ� Ì� ��
�

¨ÌËÐÎÌÉÚË¾
Í¾ÐÌÉÌÁ�Ý

�����±���� � �����±���� � �����±���� � �����±���� � �����±���� � ����±���� �

ª¾ÅÚ t²��
ÊÌÏÐÆËu

����±���� �� �����±���� �� �����±���� �� �����±���� �� �����±���� �� ����±���� ��

¡ÃÉÚ t¢ÆÈÉÌ�
ÒÃË¾È�¥ÂÌ�
ÎÌÀsÝu� ��

����±���� �� �����±���� �� �����±���� �� ����±��� �� �����±���� �� ���±��� ��

ÎÆÊ�ÐÈÆ�

��  x À�ÂÓÆÉÃËËÝ À�ÎÌÁ�ÂËÃ ×ÌÂÌ ÈÌËÐÎÌÉÚËÌ� Í¾ÐÌÉÌÁ��� Î≤�����
�� ∆9� Ñ� Ì� x ÀÃÉÆÕÆË¾ Ë¾¿ÎÝÈÑ À ÑÊÌÀËÆÓ ÌÂÆËÆÔÝÓ�

�� �� � x ¾ËÐÆÃÈÏÑÂ¾ÐÆÀË¾ ¾ÈÐÆÀË�ÏÐÚ À ��

�� Q x È�ÉÚÈ�ÏÐÚ ÐÀ¾ÎÆË Ñ ÁÎÑÍ��

�� ¨©�«�µ«� ²�®ª�´�½� ����� x °���� ��



¯ÒÓ� v¹º°�Ë¯ËÎËÓÓ« ÏÈ ¹¯º�Ë°ºä
ÏÈ�º¼ÓÓ« mÒ¯ÈÏº} ¹º}ÈÏÈãÒ� �º
¹º�ÒÓÈ��Ò Ï ���º �Ó« ã�}�mÈÓÓ«
¹ãº�È mÒ¯ÈÏº} � �mÈ¯ÒÓ �°�² �¯�¹
¹ºä��Óº °}º¯º��mÈãÈ°
 ¹º¯�mÓ«Óº
Ï mÒ²��ÓÒäÒ �ÈÓÒäÒ� �È}� � �¯�¹�
�mÈ¯ÒÓ� «}Ò² ã�}�mÈãÒ äÈÏÏ� Ùn��
äº°�ÒÓµ� ÓÈ ��® �ËÓ
 ¹ãº�È mÒ¯È�

Ïº} °}º¯º�ÒãÈ°
 � ��� ¯ÈÏÒ ¹º�
¯�mÓ«Óº Ï mÒ²��ÓÒäÒ �ÈÓÒäÒ� m ���
¯ÈÏÒ ¹º¯�mÓ«Óº Ï ¹ãº�Ë� mÒ¯ÈÏº}
�mÈ¯ÒÓ }ºÓ�¯ºã
Óº� ¹È�ºãº���� m
��� �È m ��� ¯ÈÏÒ ¹º¯�mÓ«Óº Ï
�ËãËä ÙiÒ}ãºÁËÓÈ}�~�º¯ºm�«µ �
äÈÏÏ� Ù��äÈÁ�}º¯�µ� �º�ÒÓÈ��Ò
Ï ���º �Ó« ã�}�mÈÓÓ«� ¹ãº�È mÒ¯È�

Ïº} �mÈ¯ÒÓ� «}Ò² ã�}�mÈãÒ äÈÏÏ�
Ùn�äº°�ÒÓµ� m�¯º���Óº m��¯�ÏÓ«ãÈ°

m�� ¹ãº�� mÒ¯ÈÏº} �mÈ¯ÒÓ� «}Ò²
ã�}�mÈãÒ äÈÏÏ� Ù��äÈÁ�}º¯�µ� z¯�ä
�º�º� ¹º�ÒÓÈ��Ò Ï ���º �Ó« ã�}��
mÈÓÓ« äÈÏÏ� Ù��äÈÁ�}º¯�µ� ¹ãº�
�È mÒ¯ÈÏº} � ��® �¯�¹� �mÈ¯ÒÓ
¹Ë¯ËmÒ��mÈãÈ ¹º}ÈÏÓÒ}Ò }ºÓ�¯ºã
�

�ÈãÒ�« �
�ãÈÓ�äË�¯Ò�Ó� ¹º}ÈÏÓÒ}Ò äÈÏ� Ùn�äº°�ÒÓµ � ¹¯Ë¹È¯È��m ¹º¯�mÓ«ÓÓ«

ÓÈ äº�Ëã� È°Ë¹�Ò�ÓÒ² �}�¯ÓÒ² mÒ¯ÈÏº} � ��¯�m� Q �

¢Ë� É�ÈÑ�
À¾ËËÝ

ÌÈ¾ÅËÆÈ
¨ÌËÐÎÌÉÚË¾
Í¾ÐÌÉÌÁ�Ý

ª¾ÅÚ t²�ÊÌÏÐÆËu
¡ÃÉÚ t¢ÆÈÉÌÒÃË¾È�

¥ÂÌÎÌÀsÝu� ��
ª¾ÅÚ t�Ê¾ÒÑÈÌÎÐu

��Ç 6 ����±���� ����±���� ����±���� ����±����

��Ç 6 ����±���� ����±���� ����±���� ����±����

��Ç 6 ����±���� ����±���� ����±���� ����±����

��Ç 6 ����±���� ����±���� ����±���� ����±����

��Ç 6 ����±���� ����±���� ����±���� ����±����

���Ç 6 ����±���� ����±���� ����±���� ����±����

���Ç
6 �����±����� ����±���� ����±���� ����±����

� ÐÀ¾ÎÆË Å ÎÑ¿ÔÝÊÆ ���� ���� ���� �

���Ç
6 ����±���� ����±���� ����±���� ����±����

� ÐÀ¾ÎÆË Å ÎÑ¿ÔÝÊÆ ���� ���� ���� �

ÎÆÊ�ÐÈÆ�
�� 6 x ÍÉÌ×¾ ¾ÏÃÍÐÆÕËÆÓ ÀÆÎ¾ÅÌÈ� ÏÊ��

��  x À�ÂÓÆÉÃËËÝ À�ÎÌÁ�ÂËÃ ×ÌÂÌ ÈÌËÐÎÌÉÚËÌ� Í¾ÐÌÉÌÁ��� Î≤�����
��  x À�ÂÓÆÉÃËËÝ À�ÎÌÁ�ÂËÃ ×ÌÂÌ Ê¾Å� t�Ê¾ÒÑÈÌÎÐu� Î≤�����
�� Q x È�ÉÚÈ�ÏÐÚ ÐÀ¾ÎÆË Ñ ÁÎÑÍ��

�ÈãÒ�È �
iÒÓÈä�}È �º²�ä��ÓÒ² ¹º}ÈÏÓÒ}�m ÓÈ äº�Ëã� È°Ë¹�Ò�Óº�º ÏÈ¹ÈãËÓÓ« �}�¯Ò � ��¯�m� Q �

¡ÎÑÍÆ ÐÀ¾ÎÆË

��ÌÓ�Ê�ÕË� ÍÌÈ¾ÅËÆÈÆ ÏÆÎÌÀ¾ÐÈÆ ÈÎÌÀ�

¥¾Á¾ÉÚËÆÇ ¿�ÉÌÈ� Á�É ¯ÃÕÌÀÆË¾� ÊÊÌÉÚ�É
°�¨�¾ÈÐÆÀË� ÍÎÌÂÑÈÐÆ�

ÊÈÊÌÉÚ�Á
�Ï�°� ÊÊÌÉÚ�ÁÌÂvÉ

�ËÐ¾ÈÐËÆÇ ÈÌËÐÎÌÉÚ �����±����� ����±���� �����±����� �����±�����

��Ç ÂÃËÚ Í�ÏÉÝ ÎÌÅÈÎÆÐÐÝ ÀÆÎ¾ÅÌÈ

¨ÌËÐÎÌÉÚË¾ Í¾ÐÌÉÌÁ�Ý �����±����� ����±���� �����±����� �����±�����

ª¾ÅÚ t²�ÊÌÏÐÆËu �����±����� ����±���� ����±���� �����±�����

¡ÃÉÚ t¢ÆÈÉÌÒÃË¾È�
¥ÂÌÎÌÀsÝu� ��

�����±���� ����±���� ����±���� �����±�����

ª¾ÅÚ t�Ê¾ÒÑÈÌÎÐu �����±���� ����±���� ����±���� ����±����

���Ç ÂÃËÚ Í�ÏÉÝ ÎÌÅÈÎÆÐÐÝ ÀÆÎ¾ÅÌÈ

¨ÌËÐÎÌÉÚË¾ Í¾ÐÌÉÌÁ�Ý �����±���� ����±���� ����±���� �����±�����

ª¾ÅÚ t²�ÊÌÏÐÆËu �����±���� ����±���� �����±����� �����±�����

¡ÃÉÚ t¢ÆÈÉÌÒÃË¾È�
¥ÂÌÎÌÀsÝu� ��

�����±���� ����±���� �����±����� �����±�����

ª¾ÅÚ t�Ê¾ÒÑÈÌÎÐu �����±���� ����±���� �����±����� �����±�����

ÎÆÊ�ÐÈÆ�

��  x À�ÂÓÆÉÃËËÝ À�ÎÌÁ�ÂËÃ ×ÌÂÌ �ËÐ¾ÈÐËÌÁÌ ÈÌËÐÎÌÉÜ� Î≤�����
��  x À�ÂÓÆÉÃËËÝ À�ÎÌÁ�ÂËÃ ×ÌÂÌ ÈÌËÐÎÌÉÚËÌ� Í¾ÐÌÉÌÁ��� Î≤�����
�� Q x È�ÉÚÈ�ÏÐÚ ÐÀ¾ÎÆË Ñ ÁÎÑÍ��

¢¬¨©�«�µ«� ¢¬¯©�¢¤£««½ ��



Óº� ¹È�ºãº���� �º� m¯È²ºm���Ò ÓÈ�
«mÓ�°�
 °�Ë¯º��Óº�º }ºä¹ºÓËÓ�� �
°}ãÈ�� ¹¯Ë¹È¯È��� °m���Ò�
 ¹¯º ¹¯Ò�
�Ó��ËÓÓ« ¹¯º�Ë°�m �¯ÈÓ�ã«��� �È
Ë¹��Ëã�ÏÈ��� � �mÈ¯ÒÓ ¹�� m¹ãÒmºä
äÈÏ�� È º�ÎË Û ¹¯º ÓËËÁË}�Òm�
Ó�°�
 äÈÏ� Ù��äÈÁ�}º¯�µ ÓÈ ��®
äº�Ëã��

iº°ã��ÎËÓÓ« �º²�ä��ÓÒ² ¹º�
}ÈÏÓÒ}�m � �mÈ¯ÒÓ }ºÓ�¯ºã
Óº� ¹È�
�ºãº��� ÓÈ � �ËÓ
 ¹�°ã« ¯ºÏ}¯Ò��«
mÒ¯ÈÏº} ¹º}ÈÏÈãº m�¯º���ÓË �º �Ó�
�È}�Óº�º }ºÓ�¯ºã� ¹��mÒ�ËÓÓ« ¯�m�
Ó« äÈ¯}Ë¯Óº�º ÁË¯äËÓ�� �Ò�º�
ã�Ï� Û k°k� �È Ï�ã
	ËÓÓ« ¯�mÓ«
ÁË¯äËÓ�� kãk� ��Èã� ��� �º °m���
�Ò�
 ¹¯º mÒ²�� Èä�Óº�¯ÈÓ°ÁË¯ÈÏ �
}¯ºm�«ÓË ¯�°ãº� i¯��º� ¹¯Ò�Ò�
Óº� ��¹Ë¯ÁË¯äËÓ�Ëä�� äºÎË ��Ò
Ï�ã
	ËÓÓ« }È�Èã��Ò�Óº� È}�ÒmÓº�
°�� �Ò² ÁË¯äËÓ��m «} ËÏ¹º°Ë¯Ë��
Ó
º m ä�°�� �	}º�ÎËÓÓ«� �È} � ¹¯Ò
ÓÈ�²º�ÎËÓÓ� �² �º }¯ºm�«Óº�º ¯�°�
ãÈ� sÈ �ã� äËä¯ÈÓº�Ë°�¯�}�Òm�
ÓÒ² ¹¯º�Ë°�m � °Ò¯ºmÈ��� }¯ºm�
�mÈ¯ÒÓ }ºÓ�¯ºã
Óº� ¹È�ºãº��� m���
�ãº°« m�¯º���ÓË ¹º¯�mÓ«Óº Ï �Ó�
�È}�ÓÒä }ºÓ�¯ºãËä Ï�ã
	ËÓÓ« ¯�m�
Ó« °Ë�ºmÒÓÒ Û }�Ó�Ëmº�º ¹¯º��}�
�� ¯ºÏ¹È�� �ã}�m� �º äºÎË °m���
�Ò�Ò ¹¯º ¯ºÏ¹È� ÓË}¯º�Ò�ÓÒ² �}È�
ÓÒÓ m º¯�ÈÓ�Ïä� �mÈ¯ÒÓ� �º¯«� Ï

mÒ�Ëm}ÈÏÈÓÒäÒ Ïä�ÓÈäÒ � °Ò¯º�
mÈ��� }¯ºm� �mÈ¯ÒÓ m�¯º���Óº ÏÓÒ�
ÏÒm°« ¯�mËÓ
 ÏÈ�Èã
Óº�º �ã}È �È
¹��mÒ�Òm°« ¯�mËÓ
 �rz�È}�ÒmÓÒ²
¹¯º��}��m� �º °m���Ò�
 ¹¯º ¹Ë¯Ë�
�� }È�Èºã��ÓÒ² ¹¯º�Ë°�m �È È}�
�ÒmÈ��� ¹¯º�Ë°�m �|� � �mÈ¯ÒÓ
}ºÓ�¯ºã
Óº� ¹È�ºãº���� ��}�mÈÓÓ«
�mÈ¯ÒÓ äÈÏÏ� Ùn�äº°�ÒÓµ �È �Ë�
ãËä ÙiÒ}ãºÁËÓÈ}�~�º¯ºm�«µ ÓÈ ��®
�ËÓ
 È}�ÒmÓº m¹ãÒÓ�ãº ÓÈ ¯�mËÓ

k°k� � �rz�È}�ÒmÓÒ² ¹¯º��}��m �
°¹¯Ò«ãº �² m�¯º���Óºä� �º�º }ºÓ�
�¯ºã
Óº� ¹È�ºãº��� ÏÓÒÎËÓÓ� �º
¯�mÓ« �Ó�È}�Óº�º }ºÓ�¯ºã�� ~È ¹º�
}ÈÏÓÒ}ÈäÒ ÏÈ�Èã
Óº�º �ã}È �º�
°ã��Î�mÈÓ� ¹¯Ë¹È¯È�Ò ÓË �º°«�È�
ãÒ ¯�mÓ« �Ó�È}�Óº�º }ºÓ�¯ºã�� È
¹�� m¹ãÒmºä äÈÏ� Ù��äÈÁ�}º¯�µ
m�¯º���Óº m��¯�ÏÓ«ãÒ°
 m�� �Ó�È}�
��� c�mËÓ
 °Ë�ºmÒÓÒ m °Ò¯ºmÈ���
}¯ºm� �mÈ¯ÒÓ� «}� º�¯Òä�mÈãÒ ã��
}�mÈÓÓ«� ÓÈ ��® �ËÓ
 ¹Ë¯ËmÒ���
mÈm ¯�mËÓ
 �Ó�È}�Óº�º }ºÓ�¯ºã�
�m�¯º���Óº ¹�� m¹ãÒmºä �Ëã� ÙiÒ}�
ãºÁËÓÈ}�~�º¯ºm�«µ��

�¯Ò �º°ã��ÎËÓÓ� �º²�ä��ÓÒ²
¹º}ÈÏÓÒ}�m � °Ò¯ºmÈ��� }¯ºm� �mÈ�
¯ÒÓ }ºÓ�¯ºã
Óº� ¹È�ºãº��� ÓÈ ���®
�ËÓ
 Ë}°¹Ë¯ÒäËÓ�� ¯�mËÓ
 °Ë�ºmÒ�
ÓÒ ÏÈãÒ	Òm°« ÓÈ ¹º¹Ë¯Ë�Ó
ºä�
¯�mÓ�� È ¹º}ÈÏÓÒ}Ò }�ã
}º°�� mÓ���

¯�	Ó
º}ã��ÒÓÓº�º ÁË¯äËÓ�� k°k�
m�¯º���Óº ¹Ë¯ËmÒ��mÈãÒ ¹º}ÈÏÓÒ�
}Ò �Ó�È}�Óº�º }ºÓ�¯ºã�� � �mÈ�
¯ÒÓ m���ãº°« ÏÓÒÎËÓÓ« �rz�È}�
�ÒmÓÒ² ¹¯º��}��m � ¹��mÒ�ËÓÓ«
¹º}ÈÏÓÒ}�m ÏÈ�Èã
Óº�º �ã}È � °Ò�
¯ºmÈ��� }¯ºm� �mÈ¯ÒÓ� �º °m���Ò�

¹¯º ÏÓÒÎËÓÓ« ÏÈ¹Èã
Óº�º ¹¯º�Ë�
°� m º¯�ÈÓ�Ïä� �mÈ¯ÒÓ� sÈ ���®
�ËÓ
 ã�}�mÈÓÓ« ¹�� m¹ãÒmºä äÈÏ�
Ùn�äº°�ÒÓµ �È �Ëã� ÙiÒ}ãºÁË�
ÓÈ}�~�º¯ºm�«µ °¹º°�Ë¯��ÈãÒ �ËÓ�
�ËÓ��� �º ¹��mÒ�ËÓÓ« ¯�mÓ« ÏÈ�
�Èã
Óº�º �ã}È� ÏÓÒÎËÓÓ« }�ã
�
}º°�� �rz�È}�ÒmÓÒ² ¹¯º��}��m �È
m�¯º���ÓË �º�º }ºÓ�¯ºã
Óº� ¹È�º�
ãº��� ÏÓÒÎËÓÓ« ¯�mÓ« k°k� � ¯�mÓ«
°Ë�ºmÒÓÒ �m�¯º���ÓË ¹�� m¹ãÒmºä
äÈÏ� Ùn�äº°�ÒÓµ�� � �¯�¹� �mÈ¯ÒÓ�
«}Ò² ã�}�mÈãÒ äÈÏÏ� Ù��äÈÁ�}º¯�µ�
¹º}ÈÏÓÒ}Ò ÏÈ�Èã
Óº�º �ã}È ÓÈ ���®
�ËÓ
 ÏÈãÒ	ÈãÒ°
 m�¯º���Óº ÓÒÏ
�
}ÒäÒ °�º°ºmÓº �Ó�È}�Óº�º }ºÓ�¯ºã�
��Èã� ��� {}ÈÏÈÓÈ �ÒÓÈä�}È �º²��
ä��ÓÒ² ¹º}ÈÏÓÒ}�m � �¯�¹� }ºÓ�
�¯ºã
Óº� ¹È�ºãº��� � m �¯�¹È² �mÈ�
¯ÒÓ� �º º�¯Òä�mÈãÒ ã�}�mÈÓÓ«�
°m���Ò�
 ¹¯º ¹¯Ò¹ÒÓËÓÓ« ¯ºÏ¹È��
ÓË}¯º�Ò�ÓÒ² �}ÈÓÒÓ� ÏÓÒÎËÓÓ«
m�ã
Óº¯È�Ò}Èã
ÓÒ² ¹¯º�Ë°�m � ¹���
mÒ�ËÓÓ« °ÒÓ�ËÏ� °¹ºã��Óº� �}È�
ÓÒÓÒ � �� °�¯º}Ò �º°ã��ÎËÓÓ«�

�ÈãÒ�« �
iÒÓÈä�}È �ËäÈ�ºãº���ÓÒ² ¹º}ÈÏÓÒ}�m ÓÈ äº�Ëã� È°Ë¹�Ò�ÓÒ² �}�¯ÓÒ² mÒ¯ÈÏº} � ��¯�m� Q �

¡ÎÑÍÆ ÐÀ¾ÎÆË
¡ÃÊ¾ÐÌÉÌÁ�ÕË� ÍÌÈ¾ÅËÆÈÆ

µ¾Ï ÅÏ�Â¾ËËÝ ÈÎÌÀ�� Ï ¡ÃÊÌÁÉÌ¿�Ë� Á�É £ÎÆÐÎÌÔÆÐÆ� �����É ©ÃÇÈÌÔÆÐÆ� ����É

�ËÐ¾ÈÐËÆÇ ÈÌËÐÎÌÉÚ ������±����� ������±���� ����±���� �����±����

��Ç ÂÃËÚ Í�ÏÉÝ ÎÌÅÈÎÆÐÐÝ ÀÆÎ¾ÅÌÈ

¨ÌËÐÎÌÉÚË¾ Í¾ÐÌÉÌÁ�Ý ������±����� �����±���� ����±���� �����±����

ª¾ÅÚ t²�ÊÌÏÐÆËu ������±����� ������±���� ����±���� �����±�����

¡ÃÉÚ t¢ÆÈÉÌÒÃË¾È�
¥ÂÌÎÌÀsÝu� ��

������±���� ������±���� ����±���� �����±�����

ª¾ÅÚ t�Ê¾ÒÑÈÌÎÐu ������±����� �����±���� ����±���� �����±����

���Ç ÂÃËÚ Í�ÏÉÝ ÎÌÅÈÎÆÐÐÝ ÀÆÎ¾ÅÌÈ

¨ÌËÐÎÌÉÚË¾ Í¾ÐÌÉÌÁ�Ý ������±���� ������±���� ����±���� �����±����
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7KH TXHVWLRQV UHODWHG WR WKH SURFHVV RI WKH UHVSRQVLEOH
VHOI�WUHDWPHQW LQ 8NUDLQH LQ PRGHUQ FRQGLWLRQV KDYH
EHHQ FRQVLGHUHG DQG DGYDQWDJHV DQG GLVDGYDQWDJHV RI
WKLV SKHQRPHQRQ KDYH EHHQ JLYHQ� 7KH FRQGLWLRQV IRU
VDIH VHOI�PHGLFDWLRQ WUHDWPHQW� WKH UROH RI D GRFWRU� D
SKDUPDFLVW DQG D SDWLHQW DQG LQWHUDFWLRQV EHWZHHQ
WKHP KDYH EHHQ GHWHUPLQHG� 7KH SUREOHP RI SUHVFULS�
WLRQ DQG 27& GLVSHQVLQJ RI PHGLFDWLRQV LQ D FKHPLVW�V
KDV EHHQ SUHVHQWHG� 7KH DXWKRU�V DWWLWXGH WR VXFK
FRPSRQHQWV RI WKH VXFFHVVIXO VHOI�PHGLFDWLRQ DV SUR�
IHVVLRQDO WUDLQLQJ OHYHO RI GRFWRUV DQG SKDUPDFLVWV� WKH
SDWLHQW�V DZDUHQHVV DQG FRPSOLDQFH KDV EHHQ VXEVWDQ�
WLDWHG� 7KH LQIOXHQFH RI VRPH IDFWRUV GHYHORSLQJ WKH
SURFHVV RI WKH VHOI�WUHDWPHQW� QDPHO\� GUXJ DGYHUWLVLQJ
LQ PDVV PHGLD� WKH OHYHO RI PDWHULDO SURYLVLRQ RI WKH
SRSXODWLRQ� HWF� KDV EHHQ DQDO\VHG DV ZHOO� 7KH DQDO\�
VLV RI VHOI�WUHDWPHQW VDIHW\ LQ 8NUDLQH KDV EHHQ FDUULHG
RXW DFFRUGLQJ WR WKH GDWD RI WKH 3KDUPDFRORJLFDO
6XSHUYLVLRQ 'HSDUWPHQW�
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7KH SRO\JDP\ RI WKH FOLQLFDO SLFWXUH RI WKH PHWDEROLF
V\QGURPH PDNHV GLIILFXOWLHV IRU FKRRVLQJ WKH WDFWLFV
RI WKHUDSHXWLF FRUUHFWLRQ� ,Q FRQQHFWLRQ ZLWK LW WKH
PHWDEROLF HIIHFWV RI D FRPELQHG K\SRWHQVLYH DQG
K\SROLSLGHPLF WKHUDS\ LQ LQVXOLQ UHVLVWDQFH V\QGURPH
KDYH EHHQ LQYHVWLJDWHG� 7KH PRVW PDUNHG K\SRFKR�
OHVWHUROHPLF HIIHFW ZDV VKRZQ WR EH REVHUYHG LQ WKH
FRPELQDWLRQ RI VLPYDVWDWLQ ZLWK SHULQGRSULO RU DWHQRORO
DQG WKH PRVW PDUNHG K\SRWULJO\FHULGHPLF HIIHFW DQG
WKH SRVLWLYH LQIOXHQFH RQ WKH FRQWHQW RI FKROHVWHURO
ZLWK KLJK GHQVLW\ OLSRSURWHLGV LQ WK EORRG VHUXP
RFFXUUHG XVLQJ WKH FRPELQDWLRQV� LQGDSDPLGH � VLP�
YDVWVWLQ DQG SHULGRSULO � DWHQRORO � LQGDSDPLGH �
VLPYDVWVWLQ� 7KH FRPELQHG K\SRWHQVLYH DQG K\SR�
OLSLGHPLF WKHUDS\ KDV EHHQ SURYHQ WR SURPRWH WKH
WHQGHQF\ IRU GHFUHDVLQJ RI XULF DFLG VHUXP FRQWHQW� LW
SUREDEO\ PD\ EH FRQQHFWHG ZLWK GLVOLSRSURWHLGHPLD
FRUUHFWLRQ� 7KH UHVHDUFK UHVXOWV WHVWLI\ WKDW WKH SUHV�
HQFH RI SHULQGRSULO DQG VLPYDVWVWLQ� DWHQRORO DQG
VLPYDVWVWLQ RU � GUXJV �SHULGRSULO� DWHQRORO� LQGD�
SDPLGH DQG VLPYDVWVWLQ� LQ WKH FRPSRVLWLRQ RI WKH
FRPELQHG WKHUDS\ SURPRWHV WKH LPSURYHPHQW RI JOX�
FRVH XWLOL]DWLRQ E\ SHULSKHUDO WLVVXHV DFFRUGLQJ WR WKH
GDWD RI WKH JOXFRVH�WROHUDWHG WHVW�
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7KH DLP ZDV WR VWXG\ pQDODSULO PRQRWKHUDS\ HIIHF�
WLYHQHVV LQ UHFWDO VXSSRVLWRULHV IRU �� ZHHNV LQ
K\SHUWHQVLYH SDWLHQWV ZLWK DWKHURVFOHURWLF EUDFKLR�
FHSKDO DUWHULHV LQ FRPSDULVRQ ZLWK (GQLW LQ WDEOHWV
LQ WKH HTXLYDOHQW GRVH RI �� PJ����K� 7KH ��
K\SHUWHQVLYH SDWLHQWV ZLWKRXW SDWKRORJLHV KDYH EHHQ
VWXGLHG ��� PHQ DQG �� ZRPHQ�� 7KH UHVHDUFK
SURJUDPPH LQFOXGHV ���KRXUV EORRG SUHVVXUH PRQL�
WRULQJ E\ k{cl��� Ù0HGLWH[µ �+XQJDU\�� 7KH SHDN
HIIHFW �3� ZDV GHWHUPLQHG LQ � KRXUV �IURP �� WLOO
���� WKH UHVLGXDO HIIHFW �7� ZDV FDOFXODWHG IRU WKH
ODVW KRXU �IURP � WLOO � QH[W GD\�� 7KH GDWD KDYH
VKRZQ WKDW (QDODSULO UHFWDO VXSSRVLWRULHV OHDG WR WKH
QRUPDOLVDWLRQ RI V\VWROLF DQG GLDVWROLF EORRG SUHVVXUH
ZLWK ���ZHHNV PRQRWKHUDS\ DQG UHYHDO PRUH SUR�
ORQJ DQG HYHQ K\SRWHQVLYH HIIHFW FRPSDULQJ ZLWK
(GQLW WDEOHWV LQ WKH HTXLYDOHQW GRVH�
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7KH SHFXOLDULWLHV RI WKH VWUXFWXUDO DQG IXQFWLRQDO VWDWH
RI DUWHULDO YHVVHOV DQG WKHLU FRQQHFWLRQ ZLWK WKH
IRUPDWLRQ RI HQGRWKHOLDO G\VIXQFWLRQ LQ SDWLHQWV ZLWK
HVVHQWLDO K\SHUWHQVLRQ LQ WKH FRPELQDWLRQ ZLWK LV�
FKHPLF KHDUW GLVHDVH KDYH EHHQ LQYHVWLJDWHG� �� K\�
SHUWHQVLYH SDWLHQWV ZLWK LVFKHPLF KHDUW GLVHDVH� D
EDVLF JURXS Û �� SDWLHQWV ZLWK HVVHQWLDO K\SHUWHQVLRQ
RI WKH ,�,, VWDJH ZLWKRXW KHDUW IDLOXUH VLJQV DQG
FOLQLFDOO\ VLJQLILFDQW FRQFRPLWDQW SDWKRORJ\� WKH VHF�
RQG JURXS DQG SUDFWLFDOO\ KHDOWK\ �� SHUVRQV RI WKH
FRQWURO JURXS KDYH EHHQ REVHUYHG� 7KH GLVRUGHUV RI WKH
OLSLG PHWDEROLVP� DV ZHOO DV G\VIXQFWLRQV RI HQGRWKHOLDO
YDVRDFWLYH IDFWRUV LQ SDWLHQWV ZLWK HVVHQWLDO K\SHUWHQ�
VLRQ LQ WKH FRPELQDWLRQ ZLWK LVFKHPLF KHDUW GLVHDVH
OHDGLQJ WR DXJPHQWDWLRQ RI WKHLU FRQFHQWUDWLRQ DQG
:LOOHEUDQG IDFWRU�V DFWLYLW\ LQ EORRG SODVPD KDYH EHHQ
UHYHDOHG� 7KH FKDQJHV LQ PHWDEROLVP RI HQGRWKHOLDO
YDVRDFWLYH IDFWRUV DUH DFFRPSDQLHG E\ WKH VWUXFWXUDO
DQG IXQFWLRQDO FKDQJHV RI DUWHULDO YHVVHOV LQ SDWLHQWV
ZLWK K\SHUWHQVLRQ LQ WKH FRPELQDWLRQ ZLWK LVFKHPLF
KHDUW GLVHDVH�

®£²£®�°¦ ��



�iz ������
nkclkz|wz|s|lj pvzkÐ |¡pszk sp�cÐ�
lht ~k�ck� �k¡jps�|{ v tc|sj pvzjl
�p�k�j�|l v
~ã�iÒäÒ�¯ºmÈ� j��Èä¯� r�sÈÓ�ºm°}È«� l�v�ËÁÈÓºmÈ

���Ëä �Ë�Èã
Óº�º ÈÓÈãÒÏÈ º�mË�ºm ¯Ë°¹ºÓ�ËÓ�ºm ÓÈ
mº¹¯º°© º¹¯º°ÓÒ}ºm +/4 Ò +34 ©ãº Ò°°ãË�ºmÈÓº
}È�Ë°�mº ÎÒÏÓÒ ¹È�ÒËÓ�ºm� }º�º¯©Ë °�¯È�È�� ²¯º�
ÓÒ�Ë°}Òä �Ë¹È�Ò�ºä v� �ã« ãË�ËÓÒ« }º�º¯©² ©ãÈ
¹¯ÒäËÓËÓÈ }ºäÒÓÒ¯ºmÈÓÓÈ« �Ë¯È¹Ò« Û ¯ÒÈmÒ¯ÒÓ
� α�ÒÓ�Ë¯ÁË¯ºÓ� v ¹¯ÒäËÓËÓÒËä äË�º�È |°�Ë¯²È�°È
©ãÒ m©�Ò°ãËÓ© ÏÈ�¯È�© ¹¯ºÈÓ}Ë�Ò¯ºmÈÓÓ©² ¹È�Ò�
ËÓ�ºm º� º¹ãÈ�ÒmÈËäº® Ò ÓËº¹ãÈ�ÒmÈËäº® ¯Èº�©�

8'& ������
3+$50$&2(&2120,& (9$/8$7,21 2) ,1',�
5(&7 &2676 2) 3$7,(176 :,7+ &+521,& +(�
3$7,7,6
=O�'LPLWURYD� ,�7DPU� %�1DQFKRYVND\D� 0�6WHIDQRYD

:LWK WKH KHOS RI D GHWDLOHG DQDO\VLV RI WKH UHVSRQGHQWV�
DQVZHUV WR WKH TXHVWLRQV RI +/4 DQG +34 TXHVWLRQ�
QDLUHV WKH OLIH HIILFLHQF\ RI WKH SDWLHQWV VXIIHULQJ ZLWK
KHSDWLWLV & KDV EHHQ LQYHVWLJDWHG� $ FRPELQHG WKHUDS\
ZLWK ULEDYLULQ � α�LQWHUIHURQ KDV EHHQ XVHG� 8VLQJ WKH
2VWHUKRXVH PHWKRG WKH FRVWV RI WKH SDWLHQWV LQWHU�
YLHZHG IRU WKH SDLG DQG QRQ�SDLG ZRUN KDYH EHHQ
FDOFXODWHG�
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7K\PDOLQH LQIOXHQFH RQ WKH SHULSKHUDO EORRG O\PSKR�
F\WHV PHPEUDQH UHFHSWRUV H[SUHVVLRQ ZKLOH WUHDWLQJ
ZLWK α�LQWHUIHURQ �α�,)1� FRPSDULQJ ZLWK WKH SHSWLGH
FRPSOH[ DFWLRQ REWDLQHG IURP NLGQH\V FRUWH[ VXE�
VWDQFH �.3&� KDV EHHQ UHVHDUFKHG� 7K\PDOLQH SUR�
PRWHG &'�� &'� DQG +/$�'5 H[SUHVVLRQ LQFUHDVH�
WKH OHYHO RI ZKLFK ZDV UHGXFHG ZLWK α�,)1 WUHDWLQJ
DQG PRGXODWHG UHFHSWRUV UHJURXSLQJ� 8QOLNH WK\PDOLQH
XQGHU .3& LQIOXHQFH &'� DQG &'�� H[SUHVVLRQ OHYHO
ZDV UHOLDEO\ LQFUHDVHG� &'� H[SUHVVLRQ ZDV PRUH
LQWHQVLYH� &'� ZDV OHVV LQWHQVLYH� 7KH DPRXQW RI FDSV
DQG SDWFKHV LQFUHDVLQJ ZDV FKDUDFWHULVWLFV IRU .3&�
WK\PDOLQH PDLQO\ VWLPXODWHG FOXVWHUV IRUPDWLRQ� $V D
ZKROH LQ D VHULHV RI UHVHDUFK ZLWK WK\PDOLQH WKH
FRPPRQ FKDQJHV WHQGHQF\ LV UHPDLQHG� LW LV GLUHFWHG
WR WKH UHGXFWLRQ RI WKH VXUIDFH O\PSKRF\WHV UHFHSWRUV
H[SUHVVLRQ OHYHO UHGXFHG XQGHU α�,)1 DFWLRQ� 7KH
UHVXOWV REWDLQHG LQ WKLV UHVHDUFK VXSSRUW D FRPPRQ
WUHQG RI WLVVXH UHJXODWRU\ SHSWLGHV DFWLRQ� LUUHVSHF�
WLYHO\ RI WKHLU RULJLQ �WK\PDOLQH LV D SHSWLGH FRPSOH[
ZLWK FHQWUDO RULJLQ� .3& LV RI SHULSKHUDO RQH�� WKH\
WRJHWKHU ZLWK WKH FODVVLFDO LPPXQRPRGXODWRUV SURYLGH
WKH LQWHUDFWLRQ RI WKH LPPXQH V\VWHP FHOOV DQG WKH
SDUHQFK\PDWRXV RUJDQV VSHFLDOL]HG FHOOV� 7KH UHVHDUFK
UHVXOWV RI .3& DFWLRQ PHFKDQLVPV JLYH WKH EDVLV WR
FRQVLGHU WKLV GUXJ WR EH D SHUVSHFWLYH RQH IRU IXUWKHU
VWXGLHV DQG LWV DSSOLFDWLRQ DV D LPPXQRPRGXODWRU�
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7KH SURFHVVHV RI R[LGDWLYH PRGLILFDWLRQ RI SURWHLQ DQG
12 K\SHUSURGXFWLRQ KDYH EHHQ LQFUHDVHG� WKH DQWLR[L�
GDQW V\VWHP DFWLYLW\ KDV EHHQ GHFUHDVHG� WKH JO\FRO\VLV
SURFHVVHV KDYH EHHQ DFWLYDWHG� $73 V\QWKHVLV KDV
EHHQ VXSSUHVVHG LQ UDWV DW ��� PLQXWH DIWHU RFFOXVLRQ
RI FHSKDOLF DUWHULHV ZLWKLQ �� PLQXWHV� :LWKLQ WKH ILUVW�
PD[LPXP WKH WKLUG GD\ DIWHU LVFKHPLD�UHSHUIXVLRQ WKH
DEQRUPDOLWLHV RI WKH QHXURORJLFDO VWDWXV DQG FRJQLWLYH
GHILFLHQF\ PDQLIHVWDWLRQV LQFUHDVHG� 7KH LQWURGXFWLRQ
RI 11���� ��� PJ�NJ�� HPR[LSLQ ���� PJ�NJ�� WKLR�
WULD]ROLQ ��� PJ�NJ� DQG S\UDFHWDP ���� PJ�NJ� WR
UDWV EHIRUH LVFKHPLD PRGHOLQJ OHDGV WR WKH ELR�HQHU�
JHWLF SURFHVVHV LPSURYHPHQW� WKH OLPLWDWLRQ RI WKH
R[LGDWLYH VWUHVV GDPDJLQJ DFWLRQ RQ EUDLQ WLVVXHV DQG
ZHDNHQV WKH QHXURORJLFDO GHILFLHQF\ GHYHORSPHQW� LP�
SURYHV WKH SURFHVVHV RI WUDLQLQJ DQG PHPRU\� ,W SURYHV
WKHLU SURWHFWLYH HIIHFW LQ WKH SHULRG RI UHSHUIXVLRQ�
11���� FRPSRXQG H[FHHGV WKLRWULD]ROLQ DQG S\UD�
FHWDP LQ D QXPEHU RI YDOXHV FKDUDFWHUL]HG E\ DQWLR[L�
GDQW DQG DQWL�LVFKHPLF HIIHFW DQG HTXDOV HPR[LSLQ� DQG
H[FHHGV WKLRWULD]ROLQ� HPR[LSLQ DQG S\UDFHWDP �¯≤�����
E\ LWV DQWL�DPQHVWLF DFWLRQ�
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7KH SUREOHP RI WKH WUHDWPHQW RI DWKHURVFOHURVLV DQG
LWV FOLQLFDO PDQLIHVWDWLRQV LV DFWXDO LQ 8NUDLQH DQG DOO
RYHU WKH ZRUOG� 7KH XVH RI VWDWLQV LV FRQVLGHUHG WR EH
WKH PRVW HIIHFWLYH WKHUDSHXWLF PHWKRG IRU WKHVH GLV�
HDVHV QRZDGD\V� 7KH VWXG\ RI QDWXUDO VXEVWDQFHV LV D
SURPLVLQJ GLUHFWLRQ LQ VHDUFKLQJ QHZ GUXJV IRU WUHDW�
LQJ DWKHURVFOHURVLV DQG GLVOLSLGHPLD� 7KH UHVHDUFK
UHVXOWV RI K\SROLSLGDHPLF HIIHFW RI R\VWHU PXVKURRP
�3OHXURWXV RVWUHDWXV� GU\ H[WUDFW LQ :LVWDU UDWV XQGHU
WKH H[SHULPHQWDO FKROHVWHURO K\SHUOLSLGHPLD FRQGLWLRQV
DUH JLYHQ LQ WKLV SDSHU� 7KH GU\ H[WUDFW RI R\VWHU
PXVKURRP LQ GRVH RI ��� J�NJ ZDV LQMHFWHG WR UDWV
LQWUDJDVWULFO\ LQ WKHUDSHXWLFDO�SUHYHQWLYH VFKHPH� 7KH
EORRG OLSLGV ZHUH GHWHUPLQHG E\ WKH IHUPHQWDWLYH VHWV
RI Ù%RHKULQJHUµ �$XVWULD� ILUP XVLQJ D ELRFKHPLFDO
VHPL�DXWRPDWLF DQDO\]HU Ù )3����µ �/DEV\VWHP ILUP��
7KH K\SROLSLGDHPLF HIIHFW RI R\VWHU PXVKURRP GU\
H[WUDFW KDV EHHQ UHYHDOHG� 7KH H[WUDFW KDV UHGXFHG WKH
OHYHOV RI WRWDO FKROHVWHURO LQ EORRG DQG DWKHURJHQLF
ORZ�GHQVLW\ OLSRSURWHLQV �/'/�� ZKLOH WKH OHYHO RI
DQWL�DWKHURJHQLF KLJK�GHQVLW\ OLSRSURWHLQV KDV EHHQ
QRUPDO�
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7KH DQWLR[LGDWLYH SURSHUWLHV RI Ù/RFRULQµ H[WUDFW�
ZKLFK KDV D KLJK DQWL�LQIODPPDWRU\ DFWLYLW\ DFFRUGLQJ
WR WKH GDWD RI WKH HDUOLHU LQYHVWLJDWLRQV� KDYH EHHQ
VWXGLHG� 7KH DQWLR[LGDWLYH SURSHUWLHV RI Ù/RFRULQµ KDYH
EHHQ LQYHVWLJDWHG LQ YLWUR H[SHULPHQWV DV ZHOO DV LQ D
PRGHO RI DFXWH WHWUDFKORUPHWKDQLF KHSDWLWLV LQ YLYR�
Ù/RFRULQµ KDV EHHQ VKRZQ WR EORFN WKH DFWLYDWLRQ RI
ERWK VSRQWDQHRXV DQG DFUREDWH�LQGXFHG OLSLG SHUR[LGD�
WLRQ PRUH HIIHFWLYHO\ FRPSDUHG ZLWK D�WRFRSKHURO� ,W
LQGLFDWHV WKDW Ù/RFRULQµ KDV D KLJK DQWLR[LGDWLYH
DFWLYLW\� ,W KDV EHHQ VKRZQ LQ WKH LQYHVWLJDWLRQV LQ
YLYR WKDW WKH WUHDWPHQW RI DQLPDOV ZLWK Ù/RFRULQµ
LPSURYHV WKH DQWLR[LGDWLYH�SURR[LGDWLYH VWDWXV RI OLYHU
LQ UDWV XQGHU DFXWH KHSDWLWLV FRQGLWLRQV� 7KH GDWD
REWDLQHG WHVWLI\ Ù/RFRULQµ H[WUDFW KDV DQWLR[LGDWLYH
DFWLYLWLHV DQG LW FDQ EH RQH RI WKH SUREDEOH PHFKDQLVP
RI LWV DQWL�LQIODPPDWRU\ DFWLRQ�
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7KH LQIODPPDWRU\ H\H GLVHDVHV FRPSULVH ��� RI RSKDO�
PRSDWKRORJ\ DQG DQ LQIODPPDWRU\ FRPSRQHQW LV SUHVHQW
LQ ��� RI DOO H\H GLVHDVHV� $W WKH VDPH WLPH RQO\ RQH
QRQ�VWHURLGDO DQWL�LQIODPPDWRU\ GUXJ LQ H\H GURSV KDV
EHHQ UHJLVWHUHG LQ 8NUDLQH� 7KLV DUWLFOH JLYHV WKH UHVXOWV
RI WKH SKDUDPFRORJLFDO VWXGLHV RI WKH HQGRJHQLF PHWDER�
OLWH RI WKH KXPDQ ERG\� ZKLFK LV LQ D QXPEHU RI VWUXFWXUHV
RI WKH H\H � JOXFRVDPLQH DPLQR VXJDU� 7KH DQWL�LQIODP�
PDWRU\ DQG UHSDUDWLYH DFWLYLW\ RI JOXFRVDPLQH K\GURFKOR�
ULGH KDV EHHQ LQYHVWLJDWHG LQ WKH PRGHOV RI GLIIHUHQW
H[SHULPHQWDO H\H SDWKRORJ\ �OLQHDU SHQHWUDWLQJ ZRXQG
RI FRUQHD� DVHSWLF H\H LQIODPPDWLRQ DIWHU F\FORFULRSH[LD
DQG FKHPLFDO EXUQ RI GLIIHUHQW GHJUHHV� ZKLOH DGPLQLV�
WDULQJ LW ORFDOO\ LQ WKH IRUP RI LQVWLOODWLRQV LQ FRQMXFWLYLDO
FDYLW\� ,WV LQIOXHQFH RQ WKH HQGRJHQLF 1�DFHW\OJOX�
FRVDPLQH FRQWHQW DQG WKH V\QWKHVLV RI FROODJHQ DQG
JO\FRVDPLQRJO\FDQV KDYH EHHQ VWXGLHG� $ YHULILHG GH�
FUHDVH LQ WKH OHYHO RI HQGRJHQLF 1�DFHW\OJOXFRVDPLQH KDV
EHHQ VKRZQ WR RFFXU LQ WKH WLVVXHV LQ WKH H[SHULPHQWDO
GHVWUXFWLYH LQIODPPDWRU\ H\H SDWKRORJ\� 7KH LQVWLOODWLRQV
RI ��� JOXFRVDPLQH K\GURFKORULGH VROXWLRQ KDYH DQ
DQWL�LQIODPPDWRU\ DQG FHUDWRSURWHFWLYH DFWLRQ DQG VWLPX�
ODWH UHJHQHUDWLYH SURFHVVHV� $ SRVLWLYH HIIHFW RI JOX�
FRVDPLQH K\GURFKORULGH RQ WKH FOLQLFDO SLFWXUH LV DFFRP�
SDQLHG ZLWK WKH QRUPDOL]DWLRQ RI WKH HQGRJHQLF DPLQR�
VXJDU OHYHO LQ WKH GDPDJHG H\H WLVVXHV� VWLPXODWHV WKH
V\QWKHVLV RI FROODJHQ DQG JO\FRVDPLQRJO\FDQV� 6XFK
FRPSOH[ RI SKDUPDFRORJLFDO DFWLYLW\ DOORZV WR FRQVLGHU
JOXFRVDPLQH WR EH D SURPLVLQJ PHGLFDWLRQ IRU WUHDWLQJ
GHVWUXFWLYH LQIODPPDWRU\ H\H GLVHDVHV�
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7KH UHVXOWV RI WKH VWXG\ PHGLFLQDO HIIHFW RI D QHZ
RLQWPHQW Ù3K\PRVWLQµ LQ WKH DFXWH FDUDHJHQLDQ ºHGH�
PD DQG DVHSWLF LQIODPPDWLRQ RI WKH VNLQ UHSURGXFHG
LQ UDWV KDYH EHHQ VKRZQ� 7KH NQRZQ VRIW PHGLFDWLRQV
ZLWK DQWL�LQIODPPDWRU\ DFWLRQ Û Ù'LFORIHQDF�=GR�
URYLHµ JËO DQG Ù3LPDIXFRUWµ RLQWPHQW �<DPDQRXFKL�
XVHG LQ PRGHUQ XURORJ\ IRU WUHDWLQJ SK\PRVLV� ZHUH
WKH UHIHUHQFH GUXJV� 7KH H[SUHVVLYHQHVV RI DQWL�H[XGD�
WLYH DFWLYLW\ RI WKH GUXJ VWXGLHG KDV EHHQ REVHUYHG
FRPSDULQJ 'LFORIHQDF�=GRURYLHµ JËO� %\ SODQH JHRPH�
WU\ LQGLFHV WKH GUXJ UHVHDUFKHG SURPRWHG LQ UHGXFLQJ
RI KHDOLQJ WHUPV RI WKH VNLQ XOFHU LQ � WLPHV FRPSDULQJ
ZLWK WKH JURXS RI WKH FRQWURO SDWKRORJ\ DQG Ù'LN�
ORIHQDF�=GRURYLHµ JËO DQG LQ ��� WLPHV Û FRPSDULQJ
ZLWK WKH JURXS RI DQLPDOV WUHDWHG E\ Ù3LPDIXFRUWµ
RLQWPHQW� Ù3K\PRVWLQµ RLQWPHQW VWLPXODWHV WKH QRU�
PDOL]DWLRQ RI KDHPDWRORJLFDO DQG ELRFKHPLFDO LQGLFHV
WR WKH OHYHO RI WKH LQWDFW FRQWURO JURXS PRUH DFWLYHO\
WKDQ UHIHUHQFH GUXJV� 7KH UHVXOWV REWDLQHG DOORZ WR
IRUHFDVW WKH SHUVSHFWLYHQHVV RI IXUWKHU FOLQLFDO UHVHDUFK
DQG WKH SRVVLELOLW\ RI XVLQJ Ù3K\PRVWLQµ RLQWPHQW IRU
ORFDO WUHDWPHQW RI SK\PRVLV DQG LWV FRPSOLFDWLRQ Û
EDODQRSRVWKLWLV�
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7KH UHVXOWV RI WKH SKDUPDFRORJLFDO HIIHFWLYHQHVV UH�
VHDUFK RI D QHZ RLQWPHQW Û 0LUDPHI�'DUQLWVD LQGL�
FDWHG IRU WKH WUHDWPHQW RI WKH ZRXQG SURFHVV DQG
LQIODPPDWRU\ GDPDJHV RI WKH VNLQ DUH JLYHQ LQ WKH
DUWLFOH� 7KH RLQWPHQW KDV EHHQ GHYHORSHG E\ WKH
VFLHQWLVWV RI WKH 1DWLRQDO 8QLYHUVLW\ RI 3KDUPDF\ DQG
LW FRQWDLQV PHIHQDPLF DFLG� PLUDPLVWLQ DQG GH[SDQ�
WHQRO DV DFWLYH FRPSRQHQWV� ZKLFK SURYLGH LWV PDUNHG
DQWL�LQIODPPDWRU\� DQWLEDFWHULDO� DQWLR[LGDQW DQG UH�
SDUDWLYH SURSHUWLHV� 7KH VWLPXODWLQJ LQIOXHQFH RI WKH
QHZ RLQWPHQW RQ WKH UHSDUDWLYH SURFHVV RI WKH GDP�
DJHG VLWH KDV EHHQ IRXQG RXW LQ WKH FRQGLWLRQV RI WKH
H[SHULPHQWDO ZRXQGV LQ UDWV DW WKH PRUSKRVWUXFWXUDO
OHYHO� 7KH GUXJ DFFHOHUDWHV SUROLIHUDWLYH SURFHVVHV LQ
WKH ZRXQG PDUNHGO\� WKH IRUPDWLRQ RI WKH FRQQHFWLYH
WLVVXH DQG SURPRWHV WKH IRUPDWLRQ RI WKH VRIW VFDU� ,W
LV DFFRPSDQLHG E\ WKH VWLPXODWLRQ RI HSLWKHOLXP UHJHQ�
HUDWLRQ� UHVWRUDWLRQ RI LWV IXQFWLRQDO FKDUDFWHULVWLFV�
0LUDPHI�'DUQLWVD LV QRW LQIHULRU WR WKH UHIHUHQFH GUXJ
Û PHWK\OXUDFLOLF RLQWPHQW E\ WKH UHSDUDWLYH DFWLRQ
H[SRVXUH DW KLVWRVWUXFWXUDO OHYHO� 7KH UHVXOWV REWDLQHG
WHVWLILHV WKH PDUNHG ZRXQG�KHDOLQJ SURSHUWLHV RI D QHZ
FRPELQHG RLQWPHQW Û 0LUDPHI�'DUQLWVD Û DQG DOORZ
WR UHFRPPHQG LW IRU WKH ORFDO WUHDWPHQW RI DIIHFWLRQV
DFFRPSDQLHG ZLWK WKH GDPDJHG LQWHJULW\ RI WKH VNLQ�
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ºãÒ�Ë°}º�º �Ò¹È �Ë®°�mÒ«� ÈÓ�Òº}°Ò�ÈÓ�ºm ¹¯ºÒÏmº�Ó©² º}°ÒÓÒ}º�ÒÓºmº® }Ò°ãº�©� ��ÈäÒ�
ÓºÈ}¯Ò�ÒÓÈ� ÈäÒÓº}Ò°ãº� Ò ÈäÒÓº}Ò°ãº�º°º�Ë¯ÎÈ�Ò² °ºË�ÒÓËÓÒ® ÓÈ �Ë�ËÓÒË º°�¯º®
Ò	ËäÒÒ äÒº}È¯�È Ò ËË º°ãºÎÓËÓÒ®� ¹¯ÒÓ�Ò¹© }º¯¯Ë}�ÒÒ ÓÈ¯�	ËÓÒ® �ºäËº°�ÈÏÈ ¹¯Ò
°�¯Ë°°ºm©² °Ò��È�Ò«²� ÒääºÒãÒÏÈ�ÒÒ Ò �¯ÈmäÈ�Ò�Ë°}ºä 	º}Ë� ¹¯ÒÓ�Ò¹© ¹ºÒ°}È Ò ��ã��
ãËÓÓº�º ÁÈ¯äÈ}ºãº�Ò�Ë°}º�º Ò°°ãË�ºmÈÓÒ« ¹º�ËÓ�ÒÈã
Ó©² ãË}È¯°�mËÓÓ©² °¯Ë�°�m ° ¹¯º�Ò�
mºÒ	ËäÒ�Ë°}º®� ÈÓ�ÒÈ°�äÈ�Ò�Ë°}º®� ¹¯º�Òmº«ÏmËÓÓº®� �Ë¹È�º¹¯º�Ë}�º¯Óº®� Òää�Óºäº���
ãÒ¯���Ë® Ò �¯��ÒäÒ mÒ�ÈäÒ È}�ÒmÓº°�Ò�

v¹Ò°º} ÓÈ��Ó©² �¯��ºm m}ã��ÈË� °m©	Ë ��� ¹�ãÒ}È�Ò® Ò ÒÏº¯Ë�ËÓÒ®� m �ºä �Ò°ãË
�¯Ò äºÓº�¯ÈÁÒÒ� ÙrÒº�Ë²Óºãº�Ò�Ë°}Ò® �Ò�º²¯ºä vµ ������� ÙwãËäËÓ�© ª}°¹Ë¯ÒäËÓ�Èã
Óº®
ÁÈ¯äÈ}ºãº�ÒÒµ ������� ÙlË�ÈããºãÒ�ÈÓ�Ó©® �ºäËº°�ÈÏ� sÈ¯�	ËÓÒ« Ò °¹º°º© ÁÈ¯äÈ}ºãº�
�Ò�Ë°}º® }º¯¯Ë}�ÒÒµ �������

��s�vË¯Óºm «mã«Ë�°« �ãËÓºä �¯ÈmãËÓÒ« cº°°Ò®°}º�º ÓÈ��Óº�º º�Ë°�mÈ ÁÈ¯äÈ}ºãº�ºm�
�ãËÓºä nÈ¯äÈ}ºãº�Ò�Ë°}º�º }ºäÒ�Ë�È l~vc cn� ¹¯Ë�°Ë�È�ËãËä �Ò°°Ë¯�È�ÒºÓÓº�º °ºmË�È
i ���������� ¹¯Ò {s¡ rk{� �ãËÓºä ¯Ë�}ºããË�ÒÒ ÙtÒäÒ}º�ÁÈ¯äÈ�Ëm�Ò�Ë°}º�º Î�¯ÓÈãÈµ�

~È ÏÈ°ã��Ò m ÓÈ��Óº® �Ë«�Ëã
Óº°�Ò Ò ãÒ�Ó©® m}ãÈ� m ¯ÈÏ¯Èº�}� Ò mÓË�¯ËÓÒË Óºm©²
ãË}È¯°�mËÓÓ©² °¯Ë�°�m m ���� �� �}ÈÏºä �¯ËÏÒ�ËÓ�È cn Ëä� ¹¯Ò°mºËÓº ¹º�Ë�ÓºË ÏmÈÓÒË
Ù~È°ã�ÎËÓÓ©® �Ë«�Ëã
 ÓÈ�}Ò cnµ� m ���� �� ��s�vË¯Óºm ©ã ÓÈ�¯ÈÎ�ËÓ �º�Ë�Óº® �¯Èäº�º®
lÒÓ¹¯ºäÓÈ�}Ò cº°°ÒÒ� m ���� �� Ëä� ©ãº ¹¯Ò°mºËÓº ÏmÈÓÒË �È�¯ËÈ�È ¹¯ËäÒÒ �¯ÈmÒ�Ëã
�
°�mÈ cº°°Ò®°}º® nË�Ë¯È�ÒÒ m ºãÈ°�Ò ÓÈ�}Ò Ò �Ë²ÓÒ}Ò�

{ �ÓÒ �ÒãË« �º¯«�º ¹ºÏ�¯Èmã«Ëä �
mÈ sÒ}ºãÈËmÒ�È vË¯ÓºmÈ� ÎËãÈËä Ëä�
�ºã�Ò² ãË��mº¯�Ë°}º�º �¯��È Ò Óºm©² �°¹Ë²ºm ÓÈ ãÈ�º ÓÈ�}Ò Ò Ï�¯Èmºº²¯ÈÓËÓÒ«�

�ãÈmÓ©® ¯Ë�È}�º¯ Î�¯ÓÈãÈ

Ùzã�Ó��ÓÈ ÁÈ¯äÈ��«µ j�k�~�¹ÈÓË�
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�� ¤ÑÎË¾É ÀÆÂ¾�ÐÚÏÝ ÕÌÐÆÎÆ Î¾ÅÆ Ë¾ Î�È ÑÈÎ¾�
�ËÏÚÈÌÜ ÊÌÀÌÜ�

�� ¢Ì ÎÌÅÁÉÝÂÑ ÍÎÆÇÊ¾ÜÐÚÏÝ ÌÎÆÁ�Ë¾ÉÚË� Ð¾ �ËÖ�
ÀÆÂÆ ÏÐ¾ÐÃÇ �ÂÌ � ÏÐÌÎ�ËÌÈ�� ÍÎÆÏÀÝÕÃË� ÍÎÌ¿ÉÃÊ¾Ê
ÈÉ�Ë�ÕËÌ� Ò¾ÎÊ¾Ô��� ÃÎÃÀ¾Á¾ À ÌÍÑ¿É�ÈÑÀ¾ËË� Ë¾�
Â¾�ÐÚÏÝ ÏÐ¾ÐÐÝÊ Å ÈÉ�Ë�ÕËÌ� Ò¾ÎÊ¾ÈÌÉÌÁ��� Ò¾ÎÊ¾�
ÔÃÀÐÆÕËÌ� ÌÍ�ÈÆ� Ò¾ÎÊ¾ÈÌÃÈÌËÌÊ�ÈÆ� É¾¿ÌÎ¾ÐÌÎËÌ�
Â�¾ÁËÌÏÐÆÈÆ Ð¾ ¿�ÌÒ¾ÎÊ¾ÔÃÀÐÆÕËÆÓ ÂÌÏÉ�ÂÄÃËÚ� ¯ÐÌ�
Î�ËÈÆ ÄÑÎË¾ÉÑ Ë¾Â¾ÜÐÚÏÝ Ð¾ÈÌÄ Ê¾ÐÃÎ�¾É¾Ê Å ÈÉ��
Ë�ÕËÌ� ÐÌÈÏÆÈÌÉÌÁ��� ÍÌ¿�ÕËÌ� Â�� É�È�À Ð¾ Ò¾ÎÊ¾ÈÌ�
ÐÃÎ¾Í��� £ÈÏÍÃÎÆÊÃËÐ¾ÉÚË� ÎÌ¿ÌÐÆ Å Ò¾ÎÊ¾ÈÌÉÌÁ��
ÊÌÄÑÐÚ ¿ÑÐÆ Ë¾ÂÎÑÈÌÀ¾Ë� Ñ ÀÆÍ¾ÂÈÑ ÎÌÅÁÉÝÂÑ Â¾ËÌ�
ÍÎÌ¿ÉÃÊÆ ÏÑÊ�ÏËÌ Å ÈÉ�Ë�ÕËÆÊÆ ¾ÏÍÃÈÐ¾ÊÆ�

�� °ÃÈÏÐ ÏÐ¾ÐÐ� ÂÎÑÈÑ�ÐÚÏÝ ÈÃÁÉÃÊ ��� ÕÃÎÃÅ ���
�ËÐÃÎÀ¾ÉÆ Ë¾ ¾ÎÈÑÖ� ÒÌÎÊ¾ÐÑ �� �ÖÆÎÆË¾ ÍÌÉ�À�
ÅÉ�À¾ x � ÏÊ� ÏÍÎ¾À¾ x � ÏÊ� ÅÀÃÎÓÑ Ð¾ ÅËÆÅÑ x ÍÌ
� ÏÊ� � ÍÌÕÆË¾�ÐÚÏÝ Å Ð¾ÈÆÓ Â¾ËÆÓ� Ë¾ÅÀÆ ÏÐ¾ÐÐ��
�Ë�Ô�¾É�À Ð¾ ÍÎ�ÅÀÆ× ÀÏ�Ó ¾ÀÐÌÎ�À� Ë¾ÅÀÆ ÌÎÁ¾Ë��
Å¾Ô�Ç� Ñ ÝÈÆÓ ÀÆÈÌË¾Ë¾ ÎÌ¿ÌÐ¾� ÍÃÎÃÉ�ÈÑ ÈÉÜÕÌÀÆÓ
ÏÉ�À �ÍÌËÝÐÚ� Ñ È�ÉÚÈÌÏÐ� ����

�� �ÀÐÌÎÆ ÍÌÀÆËË� ÂÌÐÎÆÊÑÀ¾ÐÆÏÚ Å¾Á¾ÉÚËÌÁÌ
ÍÉ¾ËÑ ÍÌ¿ÑÂÌÀÆ ÏÐ¾ÐÐ��

����  ÏÐÑÍ� ª�ÏÐÆÐÚ ÈÌÎÌÐÈÆÇ ÌÁÉÝÂ Î¾Ë�ÖÃ
Ë¾ÂÎÑÈÌÀ¾ËÆÓ ÎÌ¿�Ð Ñ ÂÌÏÉ�ÂÄÑÀ¾Ë�Ç Á¾ÉÑÅ�� Å¾ÅË¾�
Õ¾�ÐÚÏÝ ¾ÈÐÑ¾ÉÚË�ÏÐÚ ÐÃÊ¾ÐÆÈÆ� ÊÃÐ¾ ÎÌ¿ÌÐÆ�

���� ª¾ÐÃÎ�¾ÉÆ Ð¾ ÊÃÐÌÂÆ �¾Ô��ËÐÆ Ð¾ ÊÃÐÌÂÆ��
���� ®ÃÅÑÉÚÐ¾ÐÆ Ð¾ �Ó Ì¿ÁÌÀÌÎÃËËÝ� ª�ÏÐÝÐÚ ÎÃ�

ÅÑÉÚÐ¾ÐÆ ÂÌÏÉ�ÂÄÃËÚ� ÅÎÌ¿ÉÃËÆÓ ¾ÀÐÌÎÌÊ�
����  ÆÏËÌÀÈÆ�
���� ÃÎÃÉ�È ÀÆÈÌÎÆÏÐ¾ËÌ� É�ÐÃÎ¾ÐÑÎÆ� ÎÌÅÐ¾ÖÌ�

À¾ËÌ� Å¾ ¾ÉÒ¾À�ÐÌÊ �ÏÍÌÕ¾ÐÈÑ ÈÆÎÆÉÆÔÝ� ÍÌÐ�Ê x
É¾ÐÆËÏÚÈÆÇ ÖÎÆÒÐ��

�� ¯Ð¾ÐÐÝ ÏÑÍÎÌÀÌÂÄÑ�ÐÚÏÝ ÐÎÚÌÊ¾ ÎÃÒÃÎ¾Ð¾ÊÆ
ÑÈÎ¾�ËÏÚÈÌÜ� ÎÌÏ�ÇÏÚÈÌÜ Ð¾ ¾ËÁÉ�ÇÏÚÈÌÜ ÊÌÀ¾ÊÆ
Ñ ÀÆÁÉÝÂ� ÎÌÅÖÆÎÃËÌ� ¾ËÌÐ¾Ô�� Ì¿ÏÝÁÌÊ ��� ÏÐÌ�
Î�ËÈÆ Ê¾ÖÆËÌÍÆÏËÌÁÌ ÐÃÈÏÐÑ� ®ÃÒÃÎ¾ÐÆ ÍÌÀÆËË�
Ê�ÏÐÆÐÆ �ËÂÃÈÏ ±¢¨� Ë¾ÅÀÑ ÏÐ¾ÐÐ�� �Ë�Ô�¾ÉÆ Ð¾ ÍÎ�Å�
ÀÆ×¾ ÀÏ�Ó ¾ÀÐÌÎ�À�

�� ²ÌÎÊÑÉÆ ÏÍÌÉÑÈ ÍÌÂ¾ÜÐÚÏÝ ÌÈÎÃÊÆÊÆ Ò¾ÇÉ¾�
ÊÆ Ñ ÒÌÎÊ¾Ð� &RUHO 'UDZ �� �� �� &KHP:LQ� ,6,6GUDZ�
Â�¾ÁÎ¾ÊÆ Ð¾ ÎÆÏÑËÈÆ x Ñ ÒÌÎÊ¾Ð� ([FHO ¾¿Ì &RUHO
'UDZ �� �� �� ÎÆÏÑËÈÆ Ñ ÀÆÁÉÝÂ� ÒÌÐÌÁÎ¾Ò�Ç ÊÌÄÑÐÚ

¿ÑÐÆ ÍÎÃÂÏÐ¾ÀÉÃË� Ò¾ÇÉ¾ÊÆ 7,)) �������GSL *UD\
6FDOH ���� ÁÎ¾Â¾Ô�Ç Ï�ÎÌÁÌ�� ¶ÆÎÆË¾ ÁÎ¾Ò�ÕËÌÁÌ
Ê¾ÐÃÎ�¾ÉÑ ÍÌÀÆËË¾ ¿ÑÐÆ ÎÌÅÊ�ÎÌÊ ��� ÏÊ� ���� ÏÊ
¾¿Ì ���� ÏÊ�

�� ± ÏÐ¾ÐÐÝÓ ÍÌÀÆËË¾ ÀÆÈÌÎÆÏÐÌÀÑÀ¾ÐÆÏÚ ÏÆÏÐÃ�
Ê¾ ÌÂÆËÆÔÚ ¯��

�� ®ÆÏÑËÈÆ Ð¾ Í�ÂÍÆÏÆ ÂÌ ËÆÓ ÀÆÈÌËÑÜÐÚ ÌÈÎÃ�
ÊÌ ÌÂÆË À�Â ÌÂËÌÁÌ� Í�ÂÍÆÏÆ ÂÌ ÀÏ�Ó ÎÆÏÑËÈ�À ÏÐ¾ÐÐ�
ÍÌÂ¾ÜÐÚÏÝ Ë¾ ÌÈÎÃÊÌÊÑ ¾ÎÈÑÖ�� «¾ ÅÀÌÎÌÐË�Ç
ÏÐÌÎÌË� ÈÌÄËÌÁÌ ÎÆÏÑËÈ¾ ÍÎÌÏÐÆÊ ÌÉ�ÀÔÃÊ ÀÈ¾�
ÅÑ�ÐÚÏÝ ÇÌÁÌ ËÌÊÃÎ Ð¾ Ë¾ÅÀ¾ ÏÐ¾ÐÐ�� ¾ À Î¾Å� ËÃ�
Ì¿Ó�ÂËÌÏÐ� x ÀÃÎÓ � ËÆÅ�

�� °¾¿ÉÆÔ� ÍÌÀÆËË� ¿ÑÐÆ Ë¾ÂÎÑÈÌÀ¾Ë� Ë¾ ÌÈÎÃ�
ÊÆÓ ¾ÎÈÑÖ¾Ó � Ê¾ÐÆ ËÑÊÃÎ¾Ô�Ü � Å¾ÁÌÉÌÀÈÆ� «¾
ÍÌÉÝÓ ÎÑÈÌÍÆÏÑ ËÃÌ¿Ó�ÂËÌ ÀÈ¾Å¾ÐÆ Ê�ÏÔÃ ÎÌÅÊ�×ÃË�
ËÝ ÎÆÏÑËÈ�À � Ð¾¿ÉÆÔÚ� �ËÒÌÎÊ¾Ô�Ý� Ë¾ÀÃÂÃË¾ Ñ
Ð¾¿ÉÆÔÝÓ � Ë¾ ÎÆÏÑËÈ¾Ó� ËÃ ÍÌÀÆËË¾ ÂÑ¿ÉÜÀ¾ÐÆÏÝ�

��� ¯ÍÆÏÌÈ É�ÐÃÎ¾ÐÑÎÆ ÌÒÌÎÊÉÝ�ÐÚÏÝ Ñ À�ÂÍÌ�
À�ÂËÌÏÐ� ÂÌ ¢¡¯°Ñ ������� ¾ ÏÈÌÎÌÕÃËËÝ ÏÉ�À �
ÏÉÌÀÌÏÍÌÉÑÕÃËÚ x Ñ À�ÂÍÌÀ�ÂËÌÏÐ� Å ¢¡¯° �������
�ÂÆÀ� ÒÌÎÊÑ ��� �ÜÉÃÐÃËÚ  �¨��� ���� Î�� Ï� �������

��� ±Ï� Ê¾ÐÃÎ�¾ÉÆ ÍÌÂ¾ÜÐÚÏÝ ÂÌ ÎÃÂ¾ÈÔ�� Ñ ÂÀÌÓ
ÃÈÅÃÊÍÉÝÎ¾Ó � ÏÑÍÎÌÀÌÂÄÑÜÐÚÏÝ ÃÈÏÍÃÎÐËÆÊ ÀÆÏ�
ËÌÀÈÌÊ� ÝÈÆÇ ÂÌÅÀÌÉÝ� À�ÂÈÎÆÐÑ ÍÑ¿É�È¾Ô�Ü� ¢ÎÑ�
ÁÆÇ ÃÈÅÃÊÍÉÝÎ ÏÐ¾ÐÐ� Í�ÂÍÆÏÑ�ÐÚÏÝ ÀÏ�Ê¾ ¾ÀÐÌÎ¾ÊÆ�

��� ¯Ð¾ÐÐÝ ÏÑÍÎÌÀÌÂÄÑ�ÐÚÏÝ Ë¾ÍÎ¾ÀÉÃËËÝÊ À�Â
ÌÎÁ¾Ë�Å¾Ô��� À ÝÈ�Ç ÀÆÈÌË¾Ë¾ ÎÌ¿ÌÐ¾� Ë¾ �ÊsÝ ÁÌÉÌÀ�
ËÌÁÌ ÎÃÂ¾ÈÐÌÎ¾�

��� ¢Ì ÏÐ¾ÐÐ� Ë¾ ÌÈÎÃÊÌÊÑ ¾ÎÈÑÖ� ÂÌÂ¾ÜÐÚÏÝ À�ÂÌ�
ÊÌÏÐ� ÍÎÌ ¾ÀÐÌÎ�À� ÝÈ� Ê�ÏÐÝÐÚ� ÑÕÃËÃ ÅÀ¾ËËÝ� ÑÕÃËÆÇ
ÏÐÑÍ�ËÚ� ÍÎ�ÅÀÆ×Ã� �ÊsÝ Ð¾ ÍÌ ¿¾ÐÚÈÌÀ� �ÍÌÀË�ÏÐÜ��
Ê�ÏÔÃ ÎÌ¿ÌÐÆ Ð¾ ÍÌÏ¾ÂÑ� ÝÈÑ Ì¿�ÇÊ¾� ¾ÀÐÌÎ� ¾ÂÎÃÏÑ ÂÉÝ
ÉÆÏÐÑÀ¾ËËÝ� ËÌÊÃÎÆ ÐÃÉÃÒÌË�À � Ò¾ÈÏ�À� (�PDLO�

��� ®ÃÂ¾ÈÔ�Ý Å¾ÉÆÖ¾� Å¾ ÏÌ¿ÌÜ ÍÎ¾ÀÌ ÎÃÂ¾È�
Ô�ÇËÌ� ÍÎ¾ÀÈÆ ÏÐ¾ÐÐ��

��� ¯Ð¾ÐÐ�� À�Â�ÏÉ¾Ë� ¾ÀÐÌÎ¾Ê Ë¾ ÀÆÍÎ¾ÀÉÃËËÝ� ÍÌ�
ÀÆËË� ¿ÑÐÆ ÍÌÀÃÎËÃË� ÂÌ ÎÃÂ¾ÈÔ�� ËÃ Í�ÅË�ÖÃ� Ë�Ä
ÕÃÎÃÅ �� ÂË�À Í�ÏÉÝ ÌÂÃÎÄ¾ËËÝ�  ¾ÀÐÌÎÏÚÈ�ÇÈÌÎÃÈÐÑÎ�
ÂÌÍÑÏÈ¾�ÐÚÏÝ ÀÆÍÎ¾ÀÉÃËËÝ ÉÆÖÃ ÍÌÊÆÉÌÈ Ë¾¿ÌÎÑ�

��� ¢Ì ÂÎÑÈÌÀ¾ËÌÁÌ À¾Î�¾ËÐÑ ÏÐ¾ÐÐ� �� ÃÈÅ��
ÂÌÂ¾�ÐÚÏÝ ÃÉÃÈÐÎÌËË¾ ÈÌÍ�Ý Ë¾ ÂÆÏÈÃÐ� Ñ ÒÌÎÊ¾Ð�
06 :RUG�
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��p�{Ë°Ó�ÓÈ� ´���zÈ®�È	Ëm � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �����
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