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Ó©® ²ãº¯ º�ËÓ	 È}�ÒmËÓ� vºË�ÒÓ««°	 ° º}°Ò�ÈäÒ ÓÈ
¹ºmË¯²Óº°�Ò �È°�Ò� ¹º¯º�}È� ºÓ º¯ÈÏ�Ë� ãË�}º¹�
ãÈm}ÒË º}°Ò²ãº¯Ò�©�

sÈãÒ�ÒË.&O ¹¯Òmº�Ò� } º¯ÈÏºmÈÓÒ
 ªm�Ë}�Ò}Ò
&X&O.&O� ÒäË
�Ë® �Ëä¹Ë¯È��¯� ¹ãÈmãËÓÒ« ��� Åv
Ò ãË�}º ¯È°�mº¯«
�Ë® º}°Ò²ãº¯Ò�©� { ¯ËÏ�ã	�È�Ë
¯ËÈ}�ÒÒ ¹º °²ËäË�

0H � �&X&O → 0H&O
�
� &X↓

m©�Ëã«Ë�°« äË�	� }º�º¯È« º°Ë�ÈË� ÓÈ �È°�Ò�È² ¹º�
¯º�}È Ò ¹¯Ë�º²¯ÈÓ«Ë� Ò² º� �Èã	ÓË®�Ë�º mÏÈÒäº�
�Ë®°�mÒ« ° ¯È°¹ãÈmºä &X&O.&O� w}°¹Ë¯ÒäËÓ�Èã	Óº
äË�º�ºä ¹º�¯�ÎËÓÒ« º¯ÈÏ�ºm äË�Èããºm m ¯È°¹ãÈm
&X&O.&O ¹º��mË¯Î�ËÓÈ m©°º}È« mË¯º«�Óº°�	 ¹¯º�
�Ë}ÈÓÒ« ¹º�ºÓ©² ¯ËÈ}�Ò®� �¯Ò ª�ºä º}°Ò�ÓÈ«
¹ãËÓ}È ÓÈ ¹ºmË¯²Óº°�Ò �È°�Ò� ¯È°�mº¯«Ë�°«� cË�
Ï�ã	�È�© äË�Èããº�¯ÈÁÒ�Ë°}Ò² Ò°°ãË�ºmÈÓÒ® ¹º}È�
ÏÈãÒ� ��º m äË�ÈããË� ÓÈ¹ãÈmãËÓÓºä ¹º¯º�}ºmº® ¹¯º�
mºãº}º®� °º�Ë¯ÎÈ�Ë® &X&O

�
.&O� ¹¯È}�Ò�Ë°}Ò

º�°��°�m�
� m}ã
�ËÓÒ« ÓË �ºã	}º º}°Ò�Óº�º� Óº Ò
ÓÒ�¯Ò�Óº�º ²È¯È}�Ë¯È �¯Ò°� ��� �È}ºË «mãËÓÒË äºÎ�
Óº º�«°ÓÒ�	 �Ëä� ��º ÓÈ ¹ºmË¯²Óº°�Ò �È°�Ò� ¹º�
¯º�}È ÓÒ�¯Ò�© ¹¯Ò°��°�m�
� °ºmäË°�Óº ° º}°Ò�È�
äÒ� ��º ¹¯Òmº�Ò� } ��ÈãËÓÒ
 º°Ë�ÈÓÒ® ººÒ² �Ò¹ºm�

sÈãÒ�ÒË &X&O�.&O m °º°�ÈmË�Ò²�© ¹º¯º�}ºmº®
¹¯ºmºãº}Ò ¹¯Òmº�Ò� } �ºä�� ��º m°ãË�°�mÒË ¯È°�mº�
¯ËÓÒ« m ÓË® $O)� Ò %�2� ¯ËÈ}�Ò« ¹¯ºÒ°²º�Ò� m äº�
äËÓ� ¹¯º}Èã}Ò ¹¯ºmºãº}Ò� �È} }È} ÒÏäËÓËÓÒË �Ë¯�
äº�ÒÓÈäÒ�Ë°}º�º ¹º�ËÓ�ÒÈãÈ ∆* ª�º® ¯ËÈ}�ÒÒ
ÒäËË� º�¯Ò�È�Ëã	ÓºË ÏÓÈ�ËÓÒË ¹¯Ò }ºäÓÈ�Óº® �Ëä�
¹Ë¯È��¯Ë >�@� { �È}ºä °ã��ÈË �ËãË°ºº¯ÈÏÓËË mmº�
�Ò�	 m �Ò²�� ¹º¯º�}ºmº® ¹¯ºmºãº}Ò 0J)� Ò %�2��
¹º°}ºã	}� ÏÓÈ�ËÓÒË ∆* °�ÈÓºmÒ�°« º�¯Ò�È�Ëã	Ó©ä
�ºã	}º ¹¯Ò �Ëä¹Ë¯È��¯Ë ÓË¹º°¯Ë�°�mËÓÓº ¹¯º�Ë°°È
ÓÈ¹ãÈm}Ò�

|°ºËÓÓº°�Ò ¹¯º�Ë}ÈÓÒ« ²ÒäÒ�Ë°}Ò² ¯ËÈ}�Ò®
}ºä¹ºÓËÓ�ºm �Ò²�© m �°ãºmÒ«² ¹ãÈÏäÈ�lj� ÓÈ¹�
ãÈm}Ò �ºãÎÓ©��Ò�©mÈ�	°« ¹¯Ò ¯ÈÏ¯Èº�}Ë °º°�Èmºm
¹º¯º�}ºm©² ¹¯ºmºãº}�

{©mº�©

�� iã« �ã���ËÓÒ« °�ÈÒã	Óº°�Ò �º¯ËÓÒ« ���Ò Ò
¹ãÈmãËÓÒ« ¹º¯º�}ºmº® ¹¯ºmºãº}Ò ¹¯Ò ¹ãÈÏäÈ�lj�
ÓÈ¹ãÈm}Ë m °º°�Èm ¹¯ºmºãº}Ò ¹¯Ë�ãºÎËÓº mmº�Ò�	
Á�º¯� Ò ²ãº¯°º�Ë¯ÎÈ�ÒË °ºË�ÒÓËÓÒ«� ºË°¹Ë�ÒmÈ�

�ÒË ¹ºm©�ËÓÒË ¹º�ËÓ�ÒÈãÈ ÒºÓÒÏÈ�ÒÒ�

�� �ã���ËÓÒ
 °äÈ�ÒmÈËäº°�Ò ¹ºmË¯²Óº°�Ò ÓÈ¹�
ãÈmã«Ëä©² ÏÈ�º�ºmº} ÒÏ °�ÈãÒ ÒãÒ ����ÓÈ Ò ¯È°�Ë�
}ÈÓÒ« äË�ÈããÈ mÈãÒ}È °¹º°º°�m�Ë� º¯ÈÏºmÈÓÒË
�¯ÒÁ�º¯Ò�È º¯È m °Ë¯�Ë�ÓÒ}Ë ¹º¯º�}ºmº® ¹¯ºmº�
ãº}Ò ÓÈ °�È�ÒÒ ËË ÓÈ�¯ËmÈ ÓÈ m©ãË�Ë�

�� lÈ}È¯ËÓ}º s� k� �ãÈÏäËÓÓÈ« ÓÈ¹ãÈm}È ° È}°ÒÈã	Óº® ¹º�
�È�Ë® ¹º¯º�}ºmº® ¹¯ºmºãº}Ò �� km�ºäÈ�� °mÈ¯}È� Û
����� Û ¢ �� Û v� ��Ü���

�� 0XFV\ *�� 9DV $�� %LFD ,� :LUWVK DIWOLFKNHLW XQG 7HFKQROR�
JLH EHLP 3ODVPD�0,* 6FKZHLβHQ �� /LV�0LWW� Û ����� Û
¢ �� Û 6� ��Ü���

�� 0RHVWXH +� 3ODVPD�0,* UROOV RYHU 6$ IRU VWHHO SODQW UHSD�
LUV �� :HOG� DQG 0HWDO� )DEULN� Û ����� Û ¢ �� Û
3� ���Ü����

�� 7RQ +� 3K\VLFDO SURSHUWLHV RI WKH SODVPD�0,* ZHOGLQJ DUF
�� -� 3K\VLFV '� $SSOLHG 3K\VLFV� Û ����� Û ¢ �� Û
3� ���Ü����

�� p°�ÓË¯ãÒÓ c� p� �È®}È Ò �Ë¯äÒ�Ë°}È« º¯Èº�}È �Ë�ÈãË®
m �ÈÏºmº® °¯Ë�Ë Ò mÈ}��äË� Û ��� lÈ�ÒÓº°�¯ºËÓÒË� �����
Û ��� °�

�� �Ë�¯ºm �� k�� ��äÈ¯Ëm k� v� �Ëº¯Ò« °mÈ¯º�Ó©² ¹¯º�Ë°�
°ºm� Û l�� {©°�� �}�� ����� Û ��� °�

�� �Ë¯äº�ÒÓÈäÒ�Ë°}ÒË °mº®°�mÈ ÓËº¯�ÈÓÒ�Ë°}Ò² mË�Ë°�m�
v¹¯Èmº�ÓÒ} � �º� ¯Ë�� k� j� ~ËÁÒ¯ºmÈ� Û l�� k�ºäÒÏ�
�È�� ����� Û ��� °�

�� Ðmº®°}Ò® {� j�� c�ËÓÒ� �� j�� |ÓËÓ}º k� �� sËäË�Èã�
ãÒ�Ë°}ÒË m}ã
�ËÓÒ« Ò °mº®°�mÈ °�ÈãÒ� Û l�� lË�Èãã�¯�
�Ò«� ����� Û ��� °�

3HFXOLDULWLHV RIRFFXUUHQFHRI UHDFWLRQVEHWZHHQ FHUWDLQ FRPSRQHQWVRI WKH FKDUJHRI IOX[�FRUHGZLUHGXULQJSODVPD�0,*VXUIDFLQJ
DUH FRQVLGHUHG� ,W LV VKRZQ WKDW WKH SUHVHQFH RI KDOLGH FRPSRXQGV LQ WKH DUF FROXPQ IDYRXUV VWDELOL]DWLRQ RI WKH SURFHVV RI

VHOI�DGMXVWPHQW RI WKH FRQVXPDEOH�HOHFWURGH DUF� )RUPDWLRQ RI ERURQ WUL�IOXRULGH LQ WKH IOX[�FRUHG ZLUH FRUH DW D VWDJH RI KHDWLQJ
DW WKH H[WHQVLRQ LPSURYHV WKH ZHOG EHDG IRUPDWLRQ�

�º°��¹ÒãÈ m ¯Ë�È}�Ò� �����������
m º}ºÓ�È�Ëã
Óºä mÈ¯ÒÈÓ�Ë ����������
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