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�❽❷�❻❸	❸��❻❸	➀�	�❽➀❿➀❿❸❹	�❽❼❽➀❹➈❸	❸�❹�❺❻�❸❹	❽➈�❶❹➂❷❸	❸➀❹❷❽❶

➁❶	➁❽❹❹❸➂	 ➁❷❹�❸	��➈�	❹��❹��	❸❽"❺❽❼��❹➂❷❸	❽❿❽➀❸�➀	➆��❸	➁❸�

➁❽�❹�❽❽	➀�	���	❽➄�❹	➁❽➀�❹�❽	❹➂❿	➁❽❽❷�❻❸	➁❽❺❹❿❽�❸	➃➂	❸�❽"❽➀	➆��

◗❜❜	�❸➀�❘	�❽➀➆	�❑�❽�❹	❷➆➀�	�➈➅	�❽❽��	�➂❶❹❷	➁❽�❷❻	➁❽❽❷�❻	➁❽�➆❹

��❶�❸	�❹�➀❻❽❸	❻❿❹➄❹	�❽❷�❻❸	❸��❻�	➁❽❼�➈❸	➀�	➁➄❹❻❼❽�	�❹�❺❻�❸	❻❿❹➄

��❹�❼❶��	�❶�➅❸➀❹	❾❽�➂❸➀	❾�❹"❸	➁❶	➃❼�	❸➀❽❸�❸	➀�	❸➂❹❽�	➀➆	➁❹❽�❸

➁❽❿�"❸	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	➁❽➈➅❹➄	➁❽➂�❹❶	 ➁❽❽❷�❻❸

❽❷�❻❸	�❻�➂➀	➉❹❻➂	�❹�➀	➁❽❽❹"➂❸	➁❽�❷❻	❸❷❹�➆	�❹➂❹�➂�	➁❽❽➀❿➀❿❸

➁❽❺❿�➂❸	 ➃➂	 �❻�❸	 ➁❸	 ➇�	 ➁❽❽❹"➂❸	 ➁❽➀❹❺❸	 �❹❽❷❸	 �❹➄❹��➈❹	 ➃❶❹➂❸

➁❽❽❷�❻❸

➄❸	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	➁❽➈➅❹➄	➁❽��	➁❽❽❹❼❽�✆�✾��

�❹�➀�❘	➁❽❽❷�❻	�➀	➁❽�❻�➂�❹	�❹❽➄�	❽❺❿�➂�	➁❽❷�❻	➀�	�❿➀❹❸❹	❸➀❷❶❸

◗	 ❸❽�➄❹➉��❸	 ❽�❻��	 ➁❽❽❺❿�➂❸	 ➁❽�➂"�❹	 �❹❷�❽➈➂�❼�	 ➇�❹	

≥



µ∞

 ∂
∂ 

˙Â
ÈÈ

„Ó
 ¯

˜Á
Ó

„Â
ÎÈ

Ï‰
 ˙

ÚÂ
˙

· 
ÌÈ

„¯
Á 

ÌÈ
¯·

‚ 
∫˙

ÈÏ
‡¯

˘
È‰

 ‰
˜È

ËÈ
ÏÂ

Ù‰
 ÈÎ

·
 Ï

‡ 
ÚÒ

Ó
 ≠

 ¯
ÂÁ

˘
· 

ÌÈ
¯·

‚

�❹➀❽➆➈	�❹�❶➅➂	➀�	➁❽➆❽❶➂	❽❷�❻❸	�❻�➂❸	➃➂	➁❽�"❹❽❸	➁❽❷�❻❸	➁❽�❽➆"❸

➃❸➂	�❻�	��	�❹❸	❷❹❿❽➀❸	�➆❹➄��	❽❷�❻❸	❸❼➂❸	➃❸➂	❹�❷➆➄	��➆��	�❹➄❹�

�❽➆❹"�➂	❸��❿❸➀	�❹�❶➅➂	❽❷�❻	�➀❸	❸❷❹�➆❸	�❹�	➃❸	�❹➈➅❹➄	�❹�❶➅➂

❷❹➆❹	❽❷�❻❸	➀❑❻➄❸

➁❽�❽➆"❸�	��❹���❸	❽➀❿	➁❸	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽➀	❽❹❼❽�	❷❹➆

��	❽�➀���❿	➃�❿➂	�❹➂❽�	➁❸�	➁❽�❹➆❹	➃�❿➂	➁❸❽➀�	➁❽�❹��	➁❽❷�❻❸

��❹�	❹➄❽��	�❽�❸	�➆❽❷❹➂❸�❹	�➃➂�➄	❷�❽�	➀➆	➁❽❽❺❿�➂❸	➁❽➀❽➆➈❸	❷❻�	❷❹❷

➁❽❽❷�❻❸	 ➁❽➄❹➆❹��❸❹	 ��❽�➆➂�	 ��❹➄❹�❻�	 �❹➆❽❷❽�	 �➆❹��	 ❽➄➈➀➂	 ➁❽➄❹�❽➆�

❸�❽❽❸	❹❽❷�❸	�❹➄❻�➀	➅❻❽�	➁❶	➁❸❽➀➆	❹❽➄❽➆�	➁❽➈❽❷➆	�❸❻➈�➂�❹	�❸➀❽❸���

�➀	➇�❹	➁❽❽❷�❻❸	➁❽"❹�➆➀	➀➀❿	➃❹❹❿➂	❹➄❽�	❹�❽➄❹❿➂�	❹❽❷�❸	❸➂❹❷	❹�❷➂➆

➁❽"❹�➆�	 ➃❽�	 ❸❺	 ��❹�	 ❷❹❷	 �❽�➅❸	 �➆❷❽➂	 �❹�❷❻	 �➈❻➂	 ❽➄��	 	 ➉❹�➆➀

"❑➀❶➀❶	➁❶❹	�	���	 ➀❑❸"	❽➀❶	��	❹➀"�	�❹"➂➀	��➈�	➁➂❹�➂�	 �❸➀�❸

❽➄��❸	❷➅➂➂❸	�❷➂➆	��	��❼�➂❸	�❽❷�❻❸	�❽�❶➀➈➂❸	�❹➄❹�❽➆➀	❷❹❶❽➄�

�❹➄❹�❽➆❸	��❹➅❸	➁➀❹➆➀	➅❻❽�	�❹❼❶�❸	�❹➂❹❻	�❹➂❽��	�➀❻	�❻�❹➀❸❹	❽➄�➂�❸

�❸❻➈�➂�❹	�❸➀❽❸���	➁❽➄❹➆❹��❸	❸➀�	�❹➄❹�➅❻	��❷➆➄	�❽❷�❻	�➀❸	�❽➂❹❽❸

�❽❷�❻❸	❸��❻➀	➅❻❽�	�❹❽➄��❻❹	�❹❽��❹�❽�	�❹❷➂➆	➁❽�➆➀	�❹➆�❹➂	➁❸��

❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	����	��❹❽	❽�❹❽❻	➅❻❽➀	➁❽❿❹❺

‰ÏÈ‰˜ ‚ˆÈÈÓÎ Ë¯Ù‰

❸�❽"❽❸	��➆➀	➁❽➈❻❹❷❸	➁❽➄❹�	➁❽❽➀❿➀❿❹	➁❽❽���❻	➁❽➂�❹❶	�❽	❽❿	��❿	❽�❽��❸

➀❷❹➂❸	➀�	�❹"❽➆❸	❽➄➈❹�	��	�➆❿	➃❹❻�➀	❽➄❹"��	➃❶❹➂❸	❽❷�❻❸	�❻�➂❸	➃➂

➃❹❽�❽�❸	❾➀❸➂�	❸➀❶�❸	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	❾❽➀❸�➀	��❹❽	➃❶�❹�➂❹	➇➅❹➄	❽❹❼❽�
❸�❽➂❻➂	❷❻�	❽➄�❹�	➃❽➆�❶	��❶➅➂�	❹�❹➀❽➆➈	➀➆	�➈❽➅	�❹❸	❶��➄❽❽❼�	❸❷❹❸❽	➁➆2��➆

❽�❻��	➁❽❽➄❹➀❽❻	➁❽�❹❺��	❸�❹"➂	�❹➄❹❿�❹	❻❹�❽➈	�❹�❽❽➆�	➁❽�❹❺➈❸	➁❽❽➄�❹�	➁❽➄❽➆�❶
�❿❽➂��	➁❽➀➆❹➈	�❹❻➈�➂	❽➀➆�❹	➁❽�❹�➄	�❹❽�❼❽➀	�❹�❽�❽	❽�❶❹�	➃❽➆�❶❸	❽��❻	➉��❸
�❹➀❽➆➈	➁❽❿�❹➆❹	➀➀❹❿	➁❹�➂�	➁❽➂❽�➂	➁❽❽➄❹➀❽❻	➁❽�❹�❽❽�	➁❽➂�➂�➂	➁❸	➃❹➅➈➀❹❹	➃��
��❿❹➂❸	�❽❷�❻❸	❸❽❽❼➄➀	➃❽❼❹➀❻➀	�❷❶❹➄➂	❹❺	�❹➀❽➆➈	�➁❽�❹❻�	�❹�❽��➀	�❽�❽➅➄❼➄❽�
�❽❷�❻	�➀❸	❸❽❽➅❹➀❿❹�❸	➁➆	�❶➈➂❸	��	➁"➂"➀	➃❹❽➅❽➄�	➁❽❽❷�❻	➁❽❺❹❿❽��	�❹�❶�➅❸➀

➅❻❽�	 ❹❽��❻❹	 ❷❹❷	 ❹➄❽❶➈❸�	 ❸��❸	 �❹�❸➀�❸❸	 ��	 ➁❶	 ➃❽�❸➀	 ❽➀❹�	 ➃�❽➄	 ❸❺	 ➆��	 ➀➆
➅�❽➂	�❽�❿➂�	❷❻�	➃❹➈�➀➈➂	��❹❽�	➁❽❷❽❹"➂	➁�❹�	➁❽➄❹�	��❹���	❽�❽�❿➂�	�❹➂❽�➀
❹�➂❽�❺➀	➁❸❽➀�	➆❽❶❸➀➂	➆❷❽➂❸	��	➁❹➅❻❽	�➀	��❷	❽❿	❸��➄	��❹❽	❹�	�❻�	�❽�❹�❽��❹
❾❽➀❸��	➆❽❽➅➀	❽❹�➆�	���➂	➆❷❽➂❸	�❹❽❸	➁"➆➂	❽❺❿�➂	❷❽�➈�	�❽	➆❷❽➂❸	➀�	�❽�➈❹❻❸

➁❽�"❹❽	➁❸	❹❽➀�	❽➀���❽❸	�❻�➂�	➁�❹�➀��❸



µ±

❸➆❷❹��	❸➀❽❸�❸	�❹❽❺❿�➂	❻❿❹➄	❸�❽"❽	❸�❹�	��	❽❷�❻❸	❽��❶❸	❽�❹���❸

➀➆	➃❸❽�❹➆➈�❸➀	➁��❸�	➁❽❼�➈❸	➀�	➁❸❽�❹➀❹➆➈➂	�❹��	�❹❷➂�➄	�❽❷�❻❸

❸➀❹➆�	❽➈❿	❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	➁❶	�❷➂�➄	❾❿➀	➁��❸�	❸➀❽❸�❸

❝❸➀❽�➅❹�	➀�❹❽	➀�	❹❽��❷➂

��❹❻�	��	➃❽�❹	❷�➈➄�	❹➀�	➁❽❽❻❸	��	�❽	❷❻�	➀❿➀	❽➄❹➀❽❻❸	�❺❶➂�

❺�	 �➄❶	 ❽➆�❷	 ❸❽���	 ❷❽❶➄	 ➁❽❽�	 ❷❹�➂	 ❸❺	 ❽❷�❻❸	 �❹�❽"�	 ❸➀➀❿❸❸

��	 $➁❶%	 �❽	 ❽❷�❻❸	 �❹�❽"�	 $%	 ➁❽�➄❶❿	 ➁❽❷�❻❸	 $➀❿%	 ➀➆	 ➁❽➀❿�➅➂

�❹�❽➈❸	❸➂	�❸�❽➂	�❽❽❻	❹❷❶�	➀➆	���	➁➆	❾➀❹❸�	➁❿❻	❷❽➂➀��	➀�	➆❼�❸

❷❽➂➀�	 $%�	❸��➂	��	❸❺	➀��	 ❹�❹�	➁❽❶�❹❸�	�➀	❸❺	 ❤❸�❽➂	�❽❽❻

➃❹�➄	➆❶�	➀❿	$%	�❹❽❹�❽❹❻➂	❹➀	�❽	$%	❸❽❽➅❹➀❿❹�	❶"❽❽➂	❽�❷	➁❷�	➁❿❻

$%	➁➀❹➆�❹	➉���	➁❽❽�❷❸	➀❿	➀�	➃❽❷❸	❾�❹➆	�❹❸	�❽➆�	��❹�➅➂	�❹❸�

➀❽�❶➂�	❸➂	➁❶	❸❺❹	❷❻❽❽➂�	❸➂	❸❺

�❶❹"❽❽❸	 �➆❷❹��➀	 ➁❽➂�❹�❸	 ➁❽➂�❹❶	 �➈➅➂	 ➁❽➀❹➆	 ➀�❹❽	 ➀�	 ❹❽��❷➂

➁❽❽➀❹��	➁�❹➂➂❸	❼❹➆❽➂	�❽❷�❻❸	❸��❻❸	�❹❽❸	➁"➆➂	❷❻�	❷"➂	❝�❽❷�❻❸

❽❷�❻❸	�❻�	❷"➂	❞❸❽�❶➀	�❹➀➀❿❸	�"❽❽➀	❸❽❽❼➄	�❽	❽���❻❸	❺❿�➂➀	➁❽❽���❻❸

�❹���	�❹❸�❿	❷❹❻❽❽�	❸➀❽❸�	❶"❽❽➂❿	❹➂"➆	�❹❸❺➀	�❽➆"	➀❽❶➂	❾➄❹❻➂	❷❷❹�❸

�❹❹"➂	❽�➂❹�	➁➄❽��	➁❽❷❹❸❽	➀�	❸�❺	❸�❽�➅�	�❹❸�❿	❾❿➂	��❹❽	❷❹➆❹	➁❽��❸

➁❽❽❹❶	��❽�➅�	❹�❛❻❿❹➄	�❺❻�➂	❸��❻	❶"❽❽➂❿	❼�➈❸	➀�	❹�➆❷❹�	�❹"❽➆	

❸��❻�	�❹➄❹�❸	�❹"❹��❸	❽❶❽"➄	❸�	➁❽❺❿��➂�	�❽❼❽➀❹➈❸	❸�❽❺�	�❹➀❽➆➈❸

➁❽➄��❸	 ❽�❹�❻❹	 �❽❷�❻❸	 ❸��❻❸	 ➁➆❼➂	 ❹❻➀�➄	 �➀	 ❸➀�	 ➁❽�❽➆"	 ➁➄➂�

➁❽�❽❶�➂	 ➁�❹�	 ��❺	 �❹�➂➀	 ❾�	 ➁�❹➀❽➆➈➀	 ➃❽❼❹➀❻➀	 ➁❽❷❶➄�➂	 ➁❽❷�❻❸

➁��❶�❸	❽❿	❼➀❻❸�	�❽�➅	❸➀�	➁❽➅�❼➄❽�➀	➁❽❶�❹❷❿❹	❹❺	❸��❻	➁❽❶"❽❽➂❿

❸�❺❻�❸	❹➀�	�➆❶�➀	➁❽��❹❷�❿	��	❹➀❽➈�	❹�	❽❷�❻❸	�❹�❽"❸	��	➁❽❶"❽❽➂❿

�	�❶➈➂❸	❻❿❹➄✆�❶❷❸	➁❿�❷	�❽❷�❻❸	❸��❻❸	➀➆	❷❹➂➀➀	❸➅➄➂❸	��❹❻❸	❽�

➁�❷➈�❸�	❽❹❼❽�	 ❽❷❽➀	��	➁❽❷�❻❸	➁❽�❽➆"❸	➀�	❽❶❹"❽❽❸	➁❷❽�➈��	��❸

	❽��❶➈�	➁➀❽❶	❽➄�	➁❽�❻�	➁❽❷�❻	➁❽�❽➆"➀	❸�❹❹�❸�	➁�❹�➀	➀➆	❸��❸✉

❛�❹�❷�➂�❹	❼�➈❸	❸�❹➆�	�❹➀❹➆➈➀	➅❻❽❽�➂	�➁�❸	�❹❷❽��	❻➄❹➂❸	�➁�❸	➀❹➀❽❻�➀	❷❹❶❽➄�
❹❺❿�	�❹❶❸➄�❸	➉��❸	❽➄➈	➀➆	➁❽➂�	❷❹�❿	�❹��➂	❾❿�❹	➀�❸	❸❹❹�❸�	➁❽❽❻❸	❻�❹�	��
�❹❹"➂	❽�➂❹�	➁➄❽��	❸➀�	�❹❻❿❹➄�	❷❹❻❽❽�❹	❽�❹�❽"❸	�❻�➂➀	❸�❽"❽�	❷❻❹❽➂�	❸�❹�❻
➁❸	➁❽❷❹❸❽❸�	➃❹❹❽❿�	❝�❹❸	➁❶	�❷❻❹❽➂	�❹➆➂�➂	��❹➄	❾❿➀	❷❹❶❽➄�	�➁�❸	➀❹➀❽❻�	➁❽❽❹❶❹
�❹➂❷��❸	 ��	 ��❿➆➂❹	 ➀��	 �➆❶❹➈	 ➁❸➀�	 ❸➆�	 �❹❶❸➄�❸	 ➀❿�	 ❽�❸	 �❻�➄❸	 ➁➆❸

	➁➀❹➆�	➁❺❽��❹➄❹➂❸✉❸➈�➂❹	➁❽�❻�	➁❽❷❹❸❽➀	❸➆�	�➂❶❹❷	��➂�➂	�❽❸�	❸❺➂	➉❹❻	
◗❜❜	❽�❹�➂❘	�➁�❸	��❷	❽��❹➄❿	➁�➂❽�➂	➁❹❽��	➁❸❽❷❽	��
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	❸➂"➆➀�❿	�❷➈�❹➂	�❽❸	➁❶�✉➃❹�➀�	❻➅➄�❸➀	��❶❷❹➂❸	➁�❽❽❼➄�	➃❿❹	

◗�❽❷�❻❸	�❹�❽"�	❹➄❻➄��	��❷�	❹➄➀"��❘	❹➀❹❿	❽❷�❻❸	�❹�❽"❸	❽��❹❷❿	➁❽��❷➂

➁❽�"❹❽	➁❸�❿	❷❻❹❽➂�	➁�❹❶❸➄�❸➀❹	➁�➆➈❹❸➀	�❹➆❷❹➂➀	➁❽❼�➈❸	❾❹➄❽❻

➁➀❹➆�❹	 ➀➀❿�	 �❹❷❸❽�	 ❽❺❿�➂	 �❽❿�	 �❹❸	 ➃❶❹➂❸	 ❽❷�❻❸	 �❻�➂➀	 ➉❹❻➂	 ➀�

�❹�❽�❽❸	❽�❹❻�➀	❸❿�❷❸❸	❽�➈➅➂	➁❽���	➆❽➈❹➂	�❹❸❹	❼�➈�	❽❷�❻❸	❸�❹�❸

❾�	���	➀���❽�	���❹❿�	◗�➀	❝❜❛❘	➀�❶❹	��❸	❸❺	➃❽❽➄➆�	��❹❿	➀�➂➀	❾❿

❝���➈��

➁❷�	�❸❽�	❾❷❽	➀➆	�❸��➂	➁❽➂�	➁�	�❸❽�	❾❽�➀�	�❷	��	��❸�❹

➁❽�➂❹�	❸➂❹	❸�➄	❹➄�➂❹	❹��➂❹	�❹❽��❸	➁➆	�❻➄�	❹�❹�❷❹	❸➄❹�❹	��❹�

❽���	❸�❹�	❷➂➀�	❹❽��	❽���	❸�❹�	❷➂➀�	❽➄❹➀➈	❽���	❤❹❽➀➆	�❹❽��❸

❸➂❿	❏❹❽�➆➂	➁❽➈❽❹	➁❽�➄	❸➂❿	❸�❹�	❷➂➀�	❽➄❹➀➈	❹��	❸�❹�	❷➂➀�	❹��

❼❹�➀❽❘	��➈��	❾�	���	➀���❽	❝�➂❹�	�❹�❿❸	❹❽➀➆❹	❏❹❽❿�❷	➁❽➄�❹�➂

�➂❶❹❷	➀�	➁❽❽❻	�❹❽❻➀	➀���❽➂	❷❻�	➀❿	➀➆	�❹❻	�❽�	❹➄❷➂➀	◗➁❽��❷

➀❿	❸�❹��	�➅❹➆❸	❸�❽�❽	➃�❸	➀➆	❹❺❿	❸�❹❻	➀❼❹➂�	❸➂❿❹	❸➂❿	�❻�	➀➆❹

❸❷❽➂�	 ❸�❹�	 ➀�	 ➁❽❽❻	 ❼❹➈�➀	 ➁➀❹➆❸	 ❾�❷➂	 ❽�❸	 ��❻�	 ❷❹➆❹	 ➁❹❽❸

�❹�➀	�❹❸❹	➃❶❹❸❿	❶❸➄�➂	❸�❽�❽	➃�❸	➁�	➃❿➀❹	➁❽❶❸➄�➂	❸�❽�❽❸	❽➄��

➁❽�➂❹�	❸➂	❹➀�	➉��	❾�❷�❹	➁❽➂�	���❽�❹	�❹➄❹❿➄❸	❹❽�❹❷❽➂�	�➈❹➂➀❹

❏➁❸❽�➆➂	➁❽➂❽➆➄❹	➁❽�➄	❸➂❿	❸�❽�❽�	➁❽➀❷❶➂�	�❹�❽➈❸	❸��	❤�❹❽��❸

➃❿�❽❹	❾➈❽❸❸	❹�➂�❽	�➀❸	❸�❹�❿	❶❸➄�➂	❸�❽�❽	➃�❸	➃❽�	❹❑❻	➁�	➀��
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�❷�❹❿➂	❸➆➈❹❸	��❽"❽�	❸➀�	�❹➀�❶➂	➀�	➃❷❽�➈��	❹❽��❷�	➁�❹➂	��	�❶❷❹

❽�❹�❽"❸	�❻�➂�	�❹❽❷�❻❸	➀�	❷�❹❿➂	❶❹"❽❽❹



µ¥

 ∂
∂ 

˙Â
ÈÈ

„Ó
 ¯

˜Á
Ó

„Â
ÎÈ

Ï‰
 ˙

ÚÂ
˙

· 
ÌÈ

„¯
Á 

ÌÈ
¯·

‚ 
∫˙

ÈÏ
‡¯

˘
È‰

 ‰
˜È

ËÈ
ÏÂ

Ù‰
 ÈÎ

·
 Ï

‡ 
ÚÒ

Ó
 ≠

 ¯
ÂÁ

˘
· 

ÌÈ
¯·

‚

❽➈❿	�❹➈➅❹➄	�❹❽➂❽➄➈	�❹➂➀❽❷	���❹➆➂	❽�❹�❽"❸	�❻�➂➀	❸➅❽➄❿❸	➁➀❹�

➀�	❹➀❽❶	 ➃�	 ❽�❼❽➀	➆��➂	�❽➆"	 ❶��➄❽❽❼�	❸❷❹❸❽	➀�	❹❽��❷➂	�❹➀❹➆	➃❸�

❝➀�❹➂�

❸��	➁�	➁❶	$%	❸�❽❼❽➀❹➈�	�❽�❹➄�❸	�❿�➆➂❸	➀➆	�❹➂�➀	❽➀	�❹�❻

❝❸�❽➀➂�	�➅➄❿❸	➃❿❹❷	➀➆➂	���	❷❹❸�	��	❻➅❽❿	❽�❶➄❸	❽❻"	❽��❽❼❽➀❹➈

�❶➀➈➂➂	➁❽❿❑❻	➁➆	➃❹➄❺➂�	��❽	❸❺	❽�❻�	➁➅�❹➈➂❸	❼➈�➂❸	�❻��	❷❹❸��

�❹❸�	 ❸❺❽��	 ❸❺❹	 ❤➃❽�➂	 ❸��	 �❹❻➈�"	 ❹➈❽➀❻❸❹	 ❹�❻"	 ➁❸❹	 ❸❷❹�➆❸

➁❶	➁❽��❻	���❽❸➀	❹➀❽�❿	��➈��	❸�❽❼❽➀❹➈❸	➀�	❸➈❽	❸❷❹�➄	➁❹�➂

❽❷�❻	➁❷�❿	❽➄�	❷"➂	$%	❹➄➀�	�❹➆❷❸	❽❿	❹➄❻❿❹❹�❸	❸�❷	❽➄➈➀	❹➄❻➄�	➁�

➃❿➀	➁❷❹�	➁�	➁❶	$%	➁❸❹➂❿	�➀	❽➄�	➁❸➀�	��❻	�➀	❽➄�	❸�❽❼❽➀❹➈�

➀❿❹�❹	➁❸➀�	��❻	➃❹➄❺➂�	❽➄�	➁�	❸�❽➅	❸�❹��	➁��	�❹❽❸➀	�❽❽❻	❽➄�

❹�	�❹❻❽❷�	❹��	➇❽➀❻❸➀❹	❷❽��	❽➅❹❽	➁➆	���➀	➀❹❿❽	❽➄�❹	❷❻❽�	➁��

❸❺	�➀	❽➄�❹	➁❹➀❿	❹��	❽➀	➃❽�❹	❹➀�	��❻	�➀	❽➄�	➃❽❽❷➆	�❽➄❷❹❿❽➀	❿❑❻

➃❽�❸➀	 �❽❽❻	 �❹❸	 ➀��	 $%	 ❽�❹➄�❸	 ➃�❹➂�	 �❽�❹➄�	 �❹❷❽❷❽❿	 ❺�❹	 $%

���➄	❽➄�❹	❽❷�❻	❽➄�	❹❸❹➂❿	❸❽❸�	�➀	➁➀❹➆➀	❽➄�❹	❹❸❹➂❿	�➀	❽➄��

�➀	❽➄�	�❹➆❷❸	➃❽�	�❹����❸	➀�	�❹�❽➂�	❹➀❽�❿	❹�	➆❶�	�➀	❽➄�❹	❽❷�❻

��	❽➀	➃❽�	❽❷�❻❿❹	�❹❽❼❽➀❹➈	�❹�❽��	➀❽���	❽➀�	�❹➆❷❸	��	�❹❿➂�

�➂��❹	$%	➁❽❽�❽�❸	➁❽❿�➆❸	➀➆	➁❶	➂❑❹➂❸	➀�	➁❸➀	�❽�	��❺❸	❸❽➆�❸

➁❹➀❿	➀➆	❽���❽❹	�➀	$%	❽➄��	❽�➀❷��❸	�❹�❽❻�❸	�❿�➆➂	➀❿	❾�❹�➀

➀❹❿�➀	❹❿➀❸	➁❸	$%	�❹❿➀❸❸	❹�	�❹❹"➂❸	❹�	❽➀�	➁❽❽�❷❸	➁❽❿�➆❸➂

❽�➀❿�	�➀	 ➀❿�➅❸➀	❽�❿�➂❸	❽➄�	 �➀	❹�	��❿	❸❺	➁�	❹➀❿�➅❸	�➀❹

➆❽�➈❸	�➀	❸❺	➀��	❽❷�❻	❽➄��	➀➀❶�	➁❸❽�❹❶➄❽❻❹	➁❸❽�❹�❽➅➂	➀❿�	➁��

❹➄❻�❽➈	 �❹❻❽��	 ➁❽��❷❸	 ➃❽�	 ❸�❹��	 ❸❷�➈❸	 ❽�❽�➆	 ➁��	 ❷❹�➆➀	 ❽➀

���➂	�➀	❽➄�	❸➂➀	❽���➅❸❹	❽���❽	➃❿	❺�	$%	❷❹�➂	➁❽❽��❻	➁❽���

��"�

❸➅❽➄❿�	 ❸❿❹�❿❸	 �❹❽❼➄➀❹❹❽�➂�❸	 ❸➀❹➆	 ❶��➄❽❽❼�	 ❸❷❹❸❽	 ➀�	 ❹❽��❷➂

��	�➂�➀	�➅➄❿❸	❽��❻	➀�	➁�➀❹❿❽	❹➀	�➂➅❹�	❷❻�	❷"➂	�❽❼❽➀❹➈❸	❸�❽❺➀

❸➂��	 ➁❽❻�➂❸❹	 �❹➆❷❸	 ❽�❹➀❽❻	 ➇�	 ➀➆	 �❽�❹➄�❸	 ❸➂��	 ❽��❻❸	 �❶➈➂❸

�❹❽�❷	�❹��❻�	❹➂❿	�❽❷�❻❸	❸��❻�	�❻�	❷"➂	�❽❼❽➀❹➈❸	❹�	�❽➄❹❽➆�❸

❘	 �❹�❻�Garvey, 1993��❶➅➂�	 ��❺❹	 ❹❺	 ❸➄❻�❸➀	 ❸➈❽�❻	 �❹❷❶➄�❸	 �❽	 ◗

�❸�❹➀➂❹	➉��❸	➀❿�	➀➆	➀❹❻➀	�❹➂�❸	❽❹❹❽"❿	➁�❸	��❷	�➅❽➈�

❽�❹➀❽❻	➀�	➁❽❽➈❹�	��	��"➆➂	➁❶	�❽❸❹➀�❸	�➂�❸	➀�	�❹❽➀�❼❹❼	❸�❹�

�❹➀➆�➀	➃➆❹❼	➁❸➂	❷❻�❹	❷❻�	➀❿�	�❽❷�❻❸	❸��❻�	➁❽➄❹�	➁❽➂�❺	➃❽�	�❹➆❷



µµ

❸➂��	❸❷➂➆	➃❽�	❸❷�➈❸	�❹"❽➀	���➈�➂	❸➄❽�	❹❺	�❹❽➀�❼❹❼	�➂�	❸�❹�	➀➆

➁❽��❹"	➁❽❻�➂❸❹	�❽�❽�❸	❸➂��	❸❷➂➆	➃❽�➀	�❽❼❽➀❹➈❸	❹�	�❽❶❹➀❹�❷❽�❸

➀�	➁�❹❶❸➄�❸	➃❿➀	�❽�❽�❸	❸➂��	➁❽➅❻❽	�➂�➀	�➀❹❿❽	➀❿	�❹➀❿➂❸	�❹➂"➆

�➀❹❿❽➂	➁➅�❹➂❸	❸❷❹❸❽	❷❶➄➂	�❽❷❹❻❽❽❿	�➅➈�➄	❸❺	���❸�	�➅➄❿❸	❽��❻

❹➀	➃❽�	❽❷�❻	➁❷�❿	❽❿	❸➂❽�➄	❸�❹��	�❽❶❷❸➀	�❸➂➂	�➅➄❿❸	❽��❻	➀�	❹❺

❹➄➄❽�	�❹❸	➃❿	➀➆	❽❼�➈❸❹	❽�❹�❽"❸	❝➁❽❷➂➂❸	❽➄�	➃❽�	❷❽�➈❸➀	�➀❹❿❽	❸�❹�

➀➆	�❹❽�❹➄�❸	➀➆	�❹➂�➀	❹➀	�❹�❻	❷❻�	❷"➂	�➅➄❿	❽��❻	➁�❹�	➀�	���❻�

❹➄❽�	�❹❸	❝❹❽�❽➂➆➀	➁❽�❹��	❹❽❸❽	➁❽��❷❸�	❾❽�"	�❻�	❷"➂	➀��	�❹❷❽❷❽❸

�❹❸�	�❹❹❻�➂	❹❽��❷➂	➁❸➂	➆➈�❹❽	�➀	�❹❸❹	➁❸➀�	��❻	❹➄❽�	�❹❸	➁�❹➂❿

�❹➀❹�❶	��	❹➄❽�➀	❹➄❽�	�❽❸�➂❹	���➂	�❹❸�	❾❹�	❹➂"➆	➀�	➀❹❿	➁❷❹�	��❷➂

�❹➅�❸❹	��❹➂❸

❹➂❿	�❹�❽❺�	❷❻❹❽➂�	 ❼�➈❸	➀�	❽❶❹"❽❽❸	 ❹❷❽�➈��	��❸	�❶❷❸	➃�➄❽❸�

❸❽❽➅❹➀❿❹��	�❹➄❹�❸	�❹"❹��❸	➀�	➃❸❽❶❽"➄	➁❽❺❿��➂	➃❸��	�❽❼❽➀❹➈❸	❸�❽❺❸

��❹���❸	��❽❺	❸➀❽��➂	❸�❽❺�	❹➆❽➈❹❸�	➁❽➆❽�➈➂	➁❽➄"❽➄➀	�➀	➁❽�➀	➃❽❽➄➆➂

��	➁❽❶❽"➂	➁➄❽��	➁❽❷�❻	��❹���	❽�❿❹❿	�❹➄❹�❻�❸	➁❽➄��	❸�	❹❻➂"�

❽➀�❽��	❽�❹�	❾❿	➁❽�❽❶�➂	➁➄❽�	❽❿	❸��➄	➁❶❹	❽❷�❻❸	�❺❶➂❸	❽❶"❽❽➂❿	➁➂"➆

❾❿➀	�❹❼➀❹�	�❹�➂❶❹❷	❽��	➁❸	�➉��❸�	➃➂	�❽�➂	❸❽❷❽❷❽❹	��❽�➆➂��	�❹❼	➀➆�

❸➂❹❷	❸❷➂➆	❹�❼❽�	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➃➂	❸➂❿

∫·È˘˙˘ ‰Ó Ú„Â
·ÁÂ ‰ÏÈ‰˜ ˙ÂÂÎÓ ‰Ú„Â˙·ÂÏË ÌÂ˜Ó· ‰¯˙ÂÏ

❸��❻❸	❽❷❽	➀➆	�❽➀➂�❹➈	❹❻➀�➄	�➀	➁❽❷�❻❸	➁❽�❽➆"❸�	�❹�➂➀	❹➄❽���	❽➈❿

❽❼❽➀❹➈❸	�❻�➂�	❸❽❿�"	��❹	❸�❹�	➁❽❶"❽❽➂❿	➁❽�❽❶�➂	➁❸➂	➁❽��	�❽❷�❻❸

❷❹❿❽➀❸	�➆❹➄�	➀�	➁�➅❽➄❿�	❸❽➈➀❿	�❹�❽❹❻➂	��❶�❸�	➁❽�➀➂	➁❸❹	❽�❹�❽"❸❹

➁❽❷�❻	❽➅❻❽❹	❸➄❽❷➂❹	�❷	�❹➀���	��❸	➁➄❽❽➄➆	��	➁❶	➁➂➆	➁❽�❽�➂	➁❸2

➁❽❽�❷2�❹�❽�❽	�❶❹�	◗	➃�❘	❶��➄❽❽❼�	❸❷❹❸❽	��❺	��❽�	➀�➂➀	❾❿	➁❽➄❹➀❽❻

❝�❹❽�❼❽➀

➁❽❽�❷	➀�	��❺❸	�❿�➆➂❸	��	�❽❿❸➀	$%	➃❹"�	❸❽❸	❷❽➂�	❽➀2➁❽➄❹➀❽❻

❸�❺❻❸%	�❹�"�❸�	��➆❹➂�	�➂❹❻❸	��	❷❹➂➀➀	❽�❿➀❸	➃❿➀❹	�❽�➅❸➀	�❹➅➄➀

➃❽�	��❹���	➀�	➁❽➀❿�	�➂��❸➀	❽�❷➂➀	➁❽➄❹➀❽❻➀	$❸�❹���2�❽�❽�

❽�	�➆�	$%	➁❷�	➃�	➀❿	➀➆	➆❽➈�❸➀	➀❿❹��	�➄➂	➀➆	➁❽➄❹➂❸	��❹���❹

❾❽�	��"�	���➂	�➀	❽➄�	❸➂➀	❝❽➄❹➀❽❻➀	❸�❹��	❽➀�	➅➈�❽❸➀	�➀	➃❹"�
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❽➀�	➁❽�❹❸❸	$%	�❽�➆❸➀	❽�➀❷��❸	➃❿➀❹	$%	�❽➀❿➀❿	❸➄❽❻�➂	❽❻	❽➄�

❽➀	❸❽❸	$%	❸❽�❹❼➅❽❸❸❹	➁➀❹➆❸	❽➆❷➂	➀❿	��❹	�❹❽❷➈❹➀�❽"➄�	❽➀	❹➄�➄

➁❽❽❼❽➀❹➈	➁❽➆❹�❽�	�❹❹❻➀	➁❶	❽�➀❷��❸	$%	➁❽❷❽➅➈➂	�➀	�❷❸➂�	❹❼❹➂

➁❽➂❹➅�➈❸	 ➀❿	 ❽�❻�	 �❹�➆➀	 ❸�❹��	 �❽�❽�	 ❸�❹"�	 ❸➄❽❷➂�

❸❺❽��	$%	➃❸❽❿�	❽➂	➀❿	��	❼➆➂❿	�❿❹❺	➁❹❽❸	❷➆	❽➄�	�❹❽❹�❻��❸❸

❤❽❷�❻❿	�➂❹�❹	❸�❹➆	❽�❽❽❸	❽➄�	❸➂	❝❽❼�❹��❸	�➀❻❸	➁❶	❸❽❸	$%	�➅➄❿

�❹➄❿❹➂➀	❽�❹�	�❽�❸	❸❺	$%	❷❹❿❽➀❸	❹�	❽➄➂❺�	❾�➆➂❸	➀�➂�❸	❤�❷❹"	❽➂

�❽➄❹➀❽❻❸	 ❸❽�❹❼➅❽❸❸	 ��	 ➁❽�❽❿➂	 ➁❽❷�❻	 ➁❽�❽➆"	 ❽�➆❷➀	 ➀➀❿❿	 $%

��❽❸	 ➃❽�	 ��❹❽	 ➁❽��❹�	 ��❹❽	 ➁❽➄��➅	 ➁❸	 ➁❽➄❹➀❽❻	 ➁❽�❽➆"➂	 ��❹❽

➁❽❷❽�➈�❸	 ➀❿	 ��	 �❿❹❺	 ➀�➂➀	 ❽➄�	 ➁❽��❹➂	 �➁❽�❹➅�	 ➁❽�➈➅�	 ❸��❸

➁❹❽	❽�❻�	➁❹❽	➁❽➂❽❸	���	❽❿➀❸➂	➀❿	��	❽❑❻➀�	�➀❽➂	�❽➂�	�❻"❽�

❸❺❸	➆❷❽❸	➁❽❼�➈�	❽❷	❸➂❹�	❺�➂	❸➄❽❷➂❸	➀�	❸❽�❹❼➅❽❸❸	��	➁"➆�❹

➃❽❽❷➆	➁❸	➀��	�❹➄❹�❻�❸	➁❽➄��	❽➀❹�	�❻❹➈	$➁❽❷�❻	➁❽�❽➆"	����%

➁❽➄❹➀❽❻	 ➁❽�❽➆"➂	 ❸�❽❼❽➀❹➈❸❹	 ❸➄❽❷➂❸	 ➀➆	 ��❹❽	 ❸��❸	 ➁❽➆❷❹❽

�❹�➂	 ❹➅❽❹❶�	 ➁❽��❹��❿❹	 ➁❽��❹➆➂	 �❹❽❸➀	 ➁❽"❹�	 ➁❶	 ➁❽��❹��❿❹
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➁❽❻➂❹➂	➁➆	�❹�"�❸	➀�	�❹�❷➅	��❽➆�	�❹➀➀❹❿	➃❸❹	 ❽➀�❹❼�➀❼➄❽�	❽➈❹�

�❹❻➈	❽➈❹�	�❹➀➆�	➃➄❸	�❹❽❷❽➅❻	�❹"❹��	➀�	➁❽�❹❻�	�❹�❽�	�❹❽❹➀❽➆➈	➁❽➄❹�

➁❽❽�❽❽❹❹❻❹	➁❽❽�❶�	➁❽�❻�	➁❽�❶❷	�❹➀➆�❹	❽➀�❹❼�➀❼➄❽�

��❹➄❿	❸�➀➆	�➀	❼➆➂❿	❸�❹���	❸�❺❻❸❸	➁❽❽❷�➈➅❸	➁❽➄❽❽�❹�➂❸	➀"�

��❺	 �❽�➅❸	 ❾❿	 ��❹��➀	 �❹�❽��	 ❹➂❿	 ➁❽➈❷➆❹➂	 ➁❽❻➄❹➂	 ❹�❶❷❹❸	 ❸➂❹�➂�❹

❝➀�❹➂�

�❹❸	➁❽➄❹➀❽❻	❸❻➈�➂	❽�❹��	❹➀	➃❽��	❽�❼❽➀	❽❺➄❿��	�❹❻�	❻�❽�	➁�

❸❺	��	❽�❽❹❹❻	�➀	❽➄�	$➁❶%	❹���	➀➆	❸❺	��	❸❹❹❻	�➀	�❹❸	$%	➃❽�❽	�➀

➁❸�	❽➀�	❸❻➈�➂❸	❽�❹��➀	�❹��➂	❸�❹��	❸➂	➆❷❹❽	❽➄�	➀��	❽���	➀➆

❽❺➄❿��❸	�❹❻�➀%	❹➀	$%	➁❽➄❹➀❽❻2➁➀❹➆❸	��	➃❽�❸➀	❸��	❸❽❸❽	$❽�❼❽➀

➁❸❽➀�	��❷➀	❾❽�	➁��	❶❸➄�❸➀	❾❽�	❼❹➀�➀	➁��	����➀	❽➄❹➀❽❻❸

❸❺	➀�❷❽�❸	❽➀"�	$%	❸�❹���	❸�❺❻❸	❸❽❸❽	❹➀�	➀�❷❽�❸	❽➀❹�	➃❿➀❹	$%

❹❽❸❽	 �➀	 $%	 �❹❻➈➀�	 ❽❷❿	 ➁❽�➄�❸	 ➃❽�	 ❷❻�➀	 �❹��➀	 �❹�❽�❸	 ��❹❽

➀�❹	 ➁❽❷�❻❸	 ➀�	 ��❶➂➀	 ➀❹❿❸	 ��	 �❹❻➅➀	 �➀	 ➁❽�❹➂➆	 ��❹❽	 ➁❽�➆➈

➁➀❹➆❸	��	➃��➀	❹❽�❿➆	��	�➀	❽➄�	❸�❹���	❸�❺❻

➁❽❽❷�➈➅❸	➁❽❷�❻❸	➃➂	➁❽���	❾❿➀	❸�❽�❸	�❽❷�➈➅❸	❸�❹��❸	�➆❹➄�

➀�	❹❺❸	�❽➆"➂�	❽�➀�❸	❸���❸	�❹❽➄❹➀❽❻	➃�➀❻�	�❹❻➈�➂	❽➀➆�	➁❸	➁❹❽❿

➁❽➈❽❼❹��❼➅❸	��	❸�❽➀❻➂❹	➁❽❻�➂❸	�➄❼�❸➀	�➆❽❽➅➂	❽➄❹➀❽❻❸	➁➀❹➆❸

❹�❻��	➁❽❽❻❸	❻�❹�	➁➆	➁❽➀�❸➀	��❹❽	❸➀❹❷❶	�➀❹❿❽	��❽❽❻➂	➁❶	�❽❸	➀��

��➅❹➈	❽�➀�	❸➈❼❸➂	�❹➆➄➂❽❸❹	❸❻➈�➂❸	❽➄�➀➀❹❿	➁❽➈➅❹➄	➁❽➄❽❽�❹�➂	

��❶➅➂�	❽❷�❻❸	�❻�➂➀	➉❹❻➂	��❹❽	��	���❹�	�❹�"➀	❹�❽➈➅❸�	➁❽❽❺➄❿��

�❹��➀	�❹�❽�➀	➁❹��➀	➁➄❹"�	��	➁❸	➁❶	❹�❽❶❷❸	�❹�❻�	�❹❽❹➀❽➆➈�❹	➁�❷❹�➆



µπ

❽❷�❻❸	�❻�➂❸	➃➂	❸�❽"❽❸	❹➀❽�❿	❸��➄	❸�❹���	❸�❺❻❸	➀➆	�❹�❽❷➂	❹➆➄➂➄❹

❽❹➀❽�❹	❸❿❽�"	�❹➂❹�➂�❹	❸❷❹�➆	�❹➂❹�➂�	➁❽❷�❻	�➀❹	➁❽➄❹➀❽❻	➁➆	�❶➈➂❸❹

➁❽➆❽❽➅➂❹	❽❷�❻❸	❸�❹�❸	➁➀❹➆�	➃�❹�➂�	�❹❷➂➆❸	➃➂	�❿❽➄	�➀❻	➁❽➄�➂➂

��❹❽	�❽❼➅❽➀�❹➀➈	❸❷➂➆	❻❹�❽➈�

➁➀❹➆❸	 ➁➆	 �❽➅❻❽	 ❸��❸	 �❹�❿❽❸❸	 ➀�❹➂�	 �➂❶❹❷	 ➁❽➄❽❽�❹�➂	 ➀"�

�❹➂❷❸	��	��❽�	❾❿	❹➀�	❸"�➆❸❸	❽��❹➂�	➁❶	❽❹❼❽�	❽❷❽➀	❸��	❽➄❹➀❽❻❸

❝❸➀	�❹➂❷❽❸➀	➇�❹�	❸❽❸�	�❽❺❿�➂❸

❸➂	➆❷❹❽	�❹❸	➀❹❿❸	��	❹❿❹��	�➀�➂�	➁❷�	➃�➀	❸➂❶❹❷	❸❺	❹�➀	��❸

➁❽❽➄�❷❹➂❸	 ➁❽❽❹❹�❿➆❸	➁❽➀❿�	�➂��➂	�❹❸	 ❽�➂❹	�❹➅�	❸➂	 ��❹➂

��❶➂	�❹❸	❹➀�	❸➄❹➂��❹	�❷�	➆❹❶➈➀	❽➀�	❸❺❸	➁➀❹➆	❽❽❻	➁❽❽❶❹➀❹➄❿❼❸

�❽➀���❽❸	❸��❻�	�❽�	�❹➂➆❸	➆➅�❸❹	➁❽�➆➈❸	➀➆	➀❹❿❽	�❹❸�	❸➂❿

❾❽�"�	��	$%	❷❹�➂	�❹➂❷	❹❺	❽➄❹➀❽❻	➁➀❹➆�	❽❷�❻❿	❹❸�❿❽�	�❷�➅➂❹

➁❽�➈�➂❹	❸�❽❼❽➀❹➈❹	❾❹➀❿➀	➃❹➂❸	❸❺	➀���❽➀	❽���	��	❸��	❾�❷	�❹�➆➀

➁❶	❸��❸	❹�❹�	❹❿➀❿➀	➁❽���❸❹	➁❽➀❽❷❸	��	�❹"❽➀❹	➅➈❼➀	➀❽❻�❸➀❹

❽❷➂	��❹❽	❹➄➂➂	➁❽�❽❺❻➂	❾❿	➀❿	�➀	❽❷�❻❸	�❹�❽"�	$%	➁❽�➄	➀�	➆❼��

�❷�❹❿➂	�❹➂❷	❸❺	$%	❸"❹�	❽➄��	❸➂	❸❺	➀❹❷❶�	➀��	➃��➈

❽❷�❻❸	�❹�❽"❸	��	�❽�➅❸➀	➃❷❽�➈��	❹�➀	��❸	❹➂❿	�❹❽❹➂❷➀	❷❹❶❽➄�

���➂	❾❿	❽�➂❶➀	❸➄❹�	❽❷�❻❸	�❹�❽"❸	❽❶❽❸➄➂	➀�	➁❷❽�➈�	➉❹❻��	➁➀❹➆➀

❝❾�➂❸�	➀�❹➂�	��❺

�❹�❽"❸	��	❶"❽❽➀	➁❽�➂❽❽�➂	�➀	➁❸	➁❽➄➈�	��❹❽	➁❸	❹➄➀�	❸�❹�❸	❽➀❹❷❶

➉❹❻��	�❹�❽"❸	��	➃❽�❸➀	➁❽�➂❽❽�➂	�➀	➁❶	➁❸	➉❹❻	❽➈➀❿	❽❷�❻❸

·‚ÓÎÂ ·‡˘ÓÎ ˙ÂÈ„¯Á‰È„¯Á ‡Ï‰ ·Á¯Ó· ‰Ï

�❹�❽❻�❸	�➈❹��	❾�❹�➀	❾�➂➄	❸❷❹�➆❸	��	❻�❹➈	❹�❹�❽��	❷❹❷	➁➆	❽➀�	➆➅➂❸

➀�	➁❽➆❽❶➂	❹➄❻➄�	➁➆➈❸	❸➆❽➅➄➀	❹�	�❹❽➅➀	❹❽➀�	❽�❽❹❹➀�❸	➁❽➂❽	❸➂❿➀	�❻�

➃❹❹❽❿➂	❸❽➄❻❸	��❶➂	➀�	❹�❿�	➁➆	➅➄❿➄	❷❹❷	➁❽➀�❹�❽	➁❹�❷�	❷❹❿❽➀❸	❸❼➂

➁➅❹❻	�❹❸�	➃❽�➂	�❹❸	❸❿�❷➂❸	➀➆	❸➀❹➆	�❹❸	➁❽➅❹➈�	❸❽➄❻❸	�❹➂❹�➂	➀❿�

❸��➂	➀❿�	➁�	���❽❸➀	❼❽➀❻➂	➀��	❸❿�❷➂❸	➀➆	❸➄❻	�❹❸	➁❶�	�❻�	❶❸➄

➁�	�➀➈��	➀�	❹❽�❿➆�	➆❽❶�➂	�❹❸	��❹�❽➈"�	❽�❹�	❹�❽"❹❽	➁❹➂❽➅�➂�

❽�❸	 ❾❽❽�	 ❽➄�❹	 ❽❷➂➆	 ➀�❶❽	 ➀�❹	 ❼�➂➀❹�	 ➀�	 ❸❼➂❸	 ❸❺	 �❹�➆"	 ❹❽❸❽
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❽���❿❹	➁❽➂❽	❸➂❿	❽➄➈➀	➃�❿	❽�❽❽❸	➁❽�❽�❽	➁❸❹	➃❻	��	❽➈�	➀�	➁❽�➄�➀

❞❽➀	❺❽❺➂	�➀	❸❺	➀��	❷❻➈	❹❸�➂	❽❽➀➆	➁❽➅➆❹❿	➁❸❹	❽➄➀❼�	❻❹❷	➁❸❽➀➆

�❹➅➆❿❽�

�❽��➂	➀➆	�❽❼➅➀➈	�❹�➅❽❿	➁❽➅❽➂➆➂	➁❽➀❽➆➈	❸➅❽➄❿❸	➀❹➂	❸❿�❷➂❸	➀➆

�❹❺�❿�❹	➁❽➀❶❷�	➁❽➅❹➂➆	➁❽��	➁❽❺❶��	➁❽�"❽➄	❾❹➂➅�

❸���	❸❷❹�➆❸	➀➆	❻�➈➂❿	❸��➄�	➁❽➀❽➆➈❸	❷❻�	❷❹❷	➀�	❸➄❹➈	�❷❽❶��

�❤���❿�	❻❹❷�	➃❶➀�❸	��	❹➄➀	❸�➆�	❸❺

�❽❸❺	➃❹❼�	❷❹❷	�❽�➂	�➃❿�

➁❽➆�❹�	❸➀❽➀❸	❷➆	��❹�❸➂	❤➁❽❷�❹➆	�➀	❹➄❻➄�	❤❸❿❿	❹➄❽➀➆	�❿➀❿➀	❾❽��

��❻�❸	��	❸➈

➁❽��❷	�❹�❿➄	➁❽�❹❼	��❹❽	❹❽❸�	❽�❽���	❸➂	❽���❿�	❷❹❷	❾�❷➄	�➆➂���

❸➅❽➄❿❸	��➆➀	❹❿�❷�	❾❽�➂➂❹	➇❽➅❹➂	�❹❸	�➁❽�❹❼

$%	➃�❿	�❹�	�❹❸�	❹➄�❹�	➀➆	➆❽��❸➀	❸➂❽➄➈	�❸➂➂	➅➆❹❿❸	➀❽➆➈❸	➁❶

❻❹➀�➀	❾❽�"	�"➆➂➀�	 �❹❻�➂	�➆❹"	❹�❹�	➁❽➆➂❹�	❹➄❻➄�	�❸❺❸	➃➂�❸
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	��❹❽�	��❽❸	➀❿�❸	❸❽❸❽	❸❺	➁❶	❹➀	➁❸➀	�❽�❿❽	➁➀❿��✉��➆�❹	❸�❹�❸	❸➄�❽➄	��❹��❑	
��➆❽➀	❹❽��❷	❷❽❶➂❑	➁❸❽➄❽�	❽❸�➀❿	❸�➅➈❸	➃❽�	��❷➂❸	❽��❷❿	❑➁❽❼➈�➂❸	❹➄�❽➄
�➀❑	❽�❸�	➀���❽	➁➆➀	��❷❸	�❹❸	❽❷❹❻❽	◗❼❽	❺➂�	➁❽➀❽❸�❘	❑➀���❽➀	❹❽❼➈�➂❹	❹❽�❹❻
��❽	❹��❷�	❸�➆➄	❹�	➀❿❸�	➁➆	➀�	❹❺❿	�❽➄❿❹�	❑➁❹➆❷❽	➀�	➁❽❼➈�➂❹	❽❹❶	➀❿➀	➃❿	❸�➆

�➃❹�➀❹	❸➂❹�	➁❹��	❸➀�➂❹	❸�➂❶❹❷	➃❽�
�❷�	���	➇➅❹➂❘	❸❺	➃❽❽➄➆�	➇❽➅❹➂	�	❑➀➀❿❑❹	❑❼�➈❑❹	❑➀➀❿❑	�	���❹❿�	➃➂❷❽�➈	➀���❽

ÔÓ‡ „˙È	 �❹➄�	 ❽➈❿	 ❽�❽"❽	 �❹➄❹❽➆��	 ❝◗	 �➂➆	 ❜❜❜	 ✉➉��	 ❸❽❼��❹➂❷	 ❸➄❽❷➂	
❷❹�➆�❸	�➁❽❷❹�➆�❸	➀❿	➁❽�➆➄	➁➂��	➃❹❽➀➆	❾�➆➀	❾❹➈❸➀	➁❽➀❹➀➆	❸➂➀�❸	➀���❽
�❹➄❹❽➆�➀❹	�❹❽❶❹➀❹�❷❽�➀	➅❻❽�	➁❶	�➀�	�❹❹��➀❹	➁❽➈❻❷➀	➅❻❽�	��	�➀	❽��➈�	����➂

➁❷�	❽❷❽	❽�➆➂

➁➀❹➆	�❹➅❽➈�	❽���	➃�❿	��❹❷➂	❽❿	❸➀❹➆	➃➂❷❽�➈	➀�	❹�❹�❽�	➃➈❹�➂

❸➀❹➆➈	➇❹�❽�	➁❽❽��❸➀	❽❹�➆	➉❹❻	❽➈➀❿	➁➄➂�	❹❺	➁➆	❹❺	�❹��❽❽�➂	➃➄❽��

�❹➄❹❽➆�❸	➀�	��❹❽	❸�❽➂➆➂	❸➄❽❻�	➀❿	➁➀❹�	➁❽➂❽❹➅➂	�❹❼➀❻❸�❹	➁❽��❹➄�

➁❽➀❷�❸❸	❽❿	❸➀❶�	➁❽❷❷"❸	❽➄�	��	➁❽❻➄➂❸	�❹➄❹➂�❸	➀�❹	�❹➅❽➈�❸	➀�

❽❶❽"➄�	❷❹➆�	❷�➀�	❽�❷❹�➄❹	❽❻❼�	❽➄❹"❽❻	�❹❸	❸➀❹➆➈❸	➇❹�❽�	❽❿❹	➁❽�❹➂➆

➁❸❽➈❻❷➀	 ❽�❹➄�❸	 ➁�➆❷	 ➀❹�❽�➀	 ➁��❸�	 ➁❽➀➆❹➈	 �❹❽➄❹➀❽❻❸	 �❹❶➀➈➂❸

❽�➆➂	�❹❽❶❹➀❹�❷❽�➀	➁��❸�	❹�	➁❸➀�	➁❽❽❼❽➀❹➈❸	➁❽➅�❼➄❽�➀❹	➁❸❽�❹❹��➀

�❹❶➀➈➂❸	❽❶❽"➄	◗❽➄➀�➂�❸❘	➁❺❽➄➂❹❸❸❹	◗�❽➄➂❽❸❘	�❹➄➂❹�➀❸	❹➂❿	➁❷�	❽❷❽

��	 ��❹❽�	 ❽�➄❸	 ➃➈❹��	 �➈��➂❸	 ❸�❹�❸	 �➆❷	 ❽➈	 ➀➆	 ➁❽➀➆❹➈	 �❹❽❷�❻❸

❹➀❽�❹	❺❿�➂�	➁❷�❸	��	❸�❽"➂	�❻�	❸�❽❶	➉��❸	❽➄➈	➀➆	❸❑��❸	➀�	❹➄❹"�

	❸❽❽➄�❸✉��➈��	�➀	➁➀❹➆➀	➀�➂�❸	➁➆	�➈�❹�➂	❸➆�"❸	➁➄➂�	➀�❸	��	

❸��➅❸	❽➄➈➂	�❸❺❽❸➀	�❽	��❹❿❸	➆❽��➂	➁➀❹�	❹➂➆	�➈�❹�➂	❾�❷➀	�❹❷➆❿

��❹❹❷	❸���❹	�❹❸❷❺❸	�❹➂❽❽�	❽❼❽➀❹➈❸	➃❽➂❽➀	➅❻❽��	��❹❽	❸"❹➈➄❸❹	❸❽❹❶�❸

➀➆	❷❽➆➂	➁❸➂	❷❻��	❾➂❹�❸	❽❷�❻❹	➃➂❷❽�➈	�❽❸�➂	➁❽➀❹➅➈	❸➀�❿	❸➀�

❸➄❻➂➀	�➂��	❾❽❽�	❹➄❽�	❽❿	❹➂"➆

➃❽�	�❹➂➆❹	❽�❹❸➂	❻�➂	➃�❿	➁❽➈�❹❻	➁❽➈➅❹➄	➁❽❽➄�➂�	➁❽��❹❿❹	➃➂❷❽�➈

❝◗❘	❽➅❹➄➂	��❹❿	❸❺	❻�➂	➃❽❽➄➆�	➁➀❹➆❸	�❹➅❽➈�	❽��

❾❽❽��➂	�❹❸	➁❸❽➀�	�❹���❸❹	➁➆❸	➁❹�➀❸	�❽�	➀�	❹❼�➂	�❷❹�➄➂

➀➆	�➂❹�	❽➄�	�❽➂"➆❸	❹�❹❸❺➂	�➀❻	➁❸�	❽➄➈➂	❼❹�➈	�❹➂❽�➀	➁❽❽❹��

�❷❹�➄	 �➂❹➀❿	 ❽➀�	 ➃❸�	 ➃❹❹❽❿➂	 ➃➆❹❼	 �❹❸	 ❽���❹➂❹	 ❽�➈�	 ❽�❹���



∑π

�❹❸�	❸➂❹	❻❽❼�❸➀	���➂	�❹❸	❸➂❹❽�	���	❹�❹❽➂"➆	�❽❸	❹➀�	�"❹➂❸

➁➆➀	��➈�❽�	❻❹❿	�➂❹➀❿	�❽➂❹�➀	�❹�➂"➆	�❽❸	❸➂��	❶❽�❸➀	➃❽❽➄❹➆➂

�➀➂❸	❹�❹�❽❶➀	�❽➄�❷❹➂❸	�❹❽➂❹�➀❸	➃❹❽➆�	➆❽❶➂	➃❿➀	❹➂"➆➀	➃❹�❽�	�❹❽❸➀

�➄❽❷➂	����➄❸	�❽❼��❹�❽�❸	�➄➆❸	�➄❹❿➂	��❹"�2❝�❽❼��❹➂❷❸	➁❹�➀❸

➁❹�➀❸	➀�	❹➂❹❽�	❾�➂❸	❹��❼➂�❹	❹➂"➆	➁❹�➀❸	❽❷❽�	➀❸❹➄➂❸	❽➂❹�➀	�❽�

�❷❹�➄	�❽❿➈❹❸	❹➀❽➈�	❸❷❹➅❽�	❸➄❹�	❽❷❹❸❽❸	➁➆❸	➀�	�❽➂"➆❸	❸➅❽➈�❸

❹➂➆	��	�➂�➀	���➂	❹➄➄❽�	�❹❸❹	❹�❹❽➂"➆	❸➄➄❽�	❽❷❹❸❽❸	➀�	�"❹➂❸

➀❿❸	❹�❽�➅	❹➂➀❹➆	➀�	❷�❹❿❸	❺❿�➂	❹�❹❸❺➂	�➀❻	➁❸�	➀➀❶�	❹���❹➂❹

❹➄❽�	 ➁➆❸	 ➀�❸	 ❽❷❽�	 ❹➀	 ❸➄�❽➄�	 ❸�❹�❸	 �❹❸	 ���➂	 ➀❿❸	 ❹�❹�❹	 ❶❻

❸�❻❿➄❸➀❹	❸�❹�❸	➁❹❽�➀	❽➆"➂�❿	�➀�	❸➂"➆	❽➄➈�	�❽➀❿�❿	�❷❹�➂

��	���➀	�❽❸	➇�	 ❹➄�❽	➁�	 ❽❷❹❸❽	❽➄❽❷➂	➇❹❶	➀�	❹��❼➂	�❹�❽"➂�

�➀	➁❶❹	❻❹❿	➃❽❶➈❸➀	�➀	�❹➄❹�❽�	�❽➄➆❸➀	❷➆❹➄	�➀	�❹❸	❸�❼➂	❸�❹�

➀�	➁➀➂➅	❸❷❹"➂❸	❹�	➃❹➂��❸	➁➆❸	➀�	�❽➂➀❹❶❸	❹�❹❷��❽❸	��	���➀

��	❹❺❿�➂�	➁❽❷➂❹➆	➁➄❽�	❹�	➁❽➀❽➆➈	➁❸	❽❿	➇�	�❽�❹➄�❸	�❹➄❹�❽�❸

➀➆❸	➃❹�❽�❸	➀�	❹➄❿�➂	�❷�➂❸	�❽�	➅➈❹�	❺❿�➂❸2➁❽➂❽❸	➁�❹	❞❽�❹➄�

❾❿	❺❿�➂❸	�❹❸	➃❹�❽�❸	➀�	❹��❹�	➃❿�➂	��❷➂❸	�❽�	❽❺�	➁❸	�❹➀❶	❽➂❽

➁❹�➀❸�	➃➂❺�	�❽➄❽❷➂❸	�❹➀❽➆➈❸	��❹➂	❹➄❽�	➁➀❹➆➀	❹➂"➆	➁➆❸	❾❿	❹�

��❹❼➀	❹➂"➆	��	❷�➆�➀	��❷➄	❽❷❹❸❽❸	➁➆❸➂	❹➂"➆	��	❷�❹➆	❽➄�❷❹➂❸

➁�❸	�❷❹�➆

➁❽➆❽➄➂❸	➃❽�	�❹�❹➂➆	�❹➄❻�❸	�❹➀❹➆	❸❿	❷➆	❹��❹❸�	➁❽➄❹�❸	➁❽��❷❸	➃➂

�❼➄➂➀�➈��	➁❽❷�❻❸	➁❽❶❽"➄❸	➀❹➆➈➀	➁❽�❹➂�	➁❸❽➈	➀➆�	�❹➅❽➈�❸❹	�❹❻➄❸❸

➀�	❸➂❹❽�	�❹➄�	❾�➂�	❽❿	❸��➄	➁➀❹�	➁❽❷�❻	�➀❸	➁❽❶❽"➄❸	➀�	❸➀�	➃❽�➀

➃➂	 �➅➄❿❸	 ❽��❻	 ➁➄➂�	 ❸➀�	 �❹➄❻�❸	 ❹�❻�➄❹	 ❹➂➆➂➆�❸	 ➀���❽	 �➄❽❷➂

➁❶	❾�	➁❽��	❽❷❽�➈�➂	�❹�❽�➆�	➁❽➆➄➂➄	�❹❽❺➄❿��❸	�❹❽❷�❻❸	�❹❶➀➈➂❸

➁❸❽❷��➂	�❹❽➄❽❷➂	➁➆	➁❽❸❹❺➂➀	❹❿➈❸	➁❸	�❹�➀	❹�➀❽➂�	➁❽��	❽➄❶➅	❽❷❽�➈��

➀�	❽��"❸	❸"➂�➂	��❽➆�	➁❽➄��	➃❸➀	➁❽��❻�➀❹	❸➀�➂➂❸	�❹❽➄❽❷➂	➁➆❹

❹�❹➆➄➂❽❸	��"	➀❹➂	��"	➀�	�❹➂❻➀➂�❹	�❹➄❿�❸	�❹➄❽❷➂�	❷�➂�❸	➀���❽

❸➄❽❷➂❸	➃➂	�❹➀❷��❸❸	��	❸➈❽�❻❸	❽��"❸	�❹�❽�❸	➃➂	❽❷�❻❸	�❹�❽"❸	➀�

�❽��	 �❹�❼�	 ���➂�	 ➇➀❻❹❸	 �❽❹�❸	 �❹��"�	 ���➂❸�	 ➆❶�➂	 ➁➀❹�

��❶➅➂�	➉"❹➈�❸➀	❹➀❻❸	❷❻�❿	➁❽➄❹➀❽❻❹	➁❽❷�❻	➁❸�	➁❽➆➅❹➄�	➁❽➅❹�❹❼❹�❹

�❹➀❷��❸❸	�➀❹❿❽	❸�➆�➆�❸	�❹�	➁❽��➆❹	➁❽❷❹❸❽	➃❽�	���➂❸
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��❹➀❹�	��❹❽	➀��❽

‚ÂÏÂ‡„È‡ Â‡ ÌÈÒ¯ËÈ‡‰È

➁❽➄��❸	❽❽❹❹❽"➀❹	➁❽❽➂��❸	➁❽��❹❷➀	❷❶❹➄➂�	❷❹❿❽➀�	➁❽➀➆❹➈	➁❽❷�❻❸	➁❽�❽➆"❸

➃➂	�❿❽➄	�➀❻�	❾❿	➁❹�➂	�❸�❹�❸	�➆❷�	➀�	❸�❹❿➂➅	�❹➆�➆	❽❷❿	❾❹�	➁❽❷�❻❸

❹��❽❷	➁�❹�❹	❽�❷	➇❻✙➂	�➆➄✾➂❿	➁�❹➀❽➆➈	��	➁❽���➂	➁➄❽�	➁❸	➁❽��➂❸

❝❸❺	���❸�	�❹�❼	➀�"❻	❽➀	�➂�	➀�➂➀	❾❿	➁❽❽➄�➀➆❹�	➁❽➆❽➄➂	➀➆	�❹��❹➈➂

�"❹❽	❸➂	$�➀�%	➁�❹�	➃❽❽➄➆➂	�➀	❸❺	❸�❽❼❽➀❹➈	➁❸➀	❷❽❶�	$%	➁❽❷�❻

➃❽�	 ��❹��	 ��❻➂➀	 ❸❷❹�➆❹	 ➇➅❿	 �❹❸	 ❷❽❻❽❸	 ➅�❼➄❽�❸	 ❸❺➂	 ❽➀

���	$❷❹❸�%�❿	�❹❿�➀	➀❹❿❽�	❽➄❹➀❽❻❸	�❹❻�❸	❹➂❿	�➀	❸❺	❸❽❶❹➀❹�❷❽�

❸➄��	�➈➅❸	�❽��	❽➈➀�	�❑❹❽	❽�❽❽❸	�❹➈❽➅	❾➀	�➈➅�	$%	❷�❹❽	❹�	❸➀❹➆

➆��	 $�❹❸	 �❿�❸%	 ❸➀❽➀�	 ❸��➆	 ➁❽��	 ❷➆	 ➁❽❽�❸"�	 �❹➀�➂	 �➃➅��

❸❷❹�➆❸➂	❸➈❽��➂	"�➂➂	❸➈❽��➂	���❹❽	$%	➀��	➁❽�❽➂❻	�❹�➂

$%	�❑❹❽	�❽➄❶➅	�❻�❹	"�➂➂	❷❻�	❷❹➆	 �❹�❽❻�❸	�❷➆❹	➁➆❼➂	�❽❿❺➂

$%	➉❻➀�	➁❸	❾❽�❹	$%	❸�❽❼❽➀❹➈	$➀➆%	❽❷❿	❾❹�	➁❽��❷➂	❹➄❻➄�	�❹"❽��

➇❹➅�	➇➅❿❸	��❽➆❸	❸❽❸❽	❽➂	❸➄�➂	❸❺	❸➂	❽❷	➅➀�❻�	➁❸➀	�➂❹�	❽➄�❹

➁➆	❸➈➀	❽�➆❶❸	❽➄��	➁❽❺❹❽➈❸	��	➁❸➀	❽��➀❷❸	❽➄�	❸➄❸	�❹�	�❏➁❹❽❸

❸❺	��	❸�❹➆	❽➀➆�	�❹�❷➄�❸�	❸❺	��	❸�❹➆	❽➄��	❽➀	��➂❹�	�❽❸	��❻�

��❻❸	"�➂➂	❸❺	➁❶❹	��❹�❷➄�❸�	❸❺	��	➁❽�❹➆	❽➀�	➁❽➄�❸	�❹�❷➄�❸�

❷❻�	➇�	❽➄�❹	�❽❿❺➂❸➂	➉❹❻	�❹�❷➄�❸�	�❹➆�	❸➄❹➂�	➃�❹➄	❽❷❽➀	��❹❽�

�❏➁❽�❽❽��➈	➁���	��❹➈➂�	➁❸➀	❽��➂�	❽➄�	➇➅❿	➀�❽�	�➀

❸❺�	➁❽➄❽➂�➂	❹➄❻➄�	��➂❹�	��❺	❸➂



π±

➃❽�	➁�	�➀❺�➈❸	��	❽➀	➁❽➀�❸	❸➀�❹❹�	❽��➂��	➆❼�	❸❽❸	❸➈	➅➈❹❸

❸�❽❼❽➀❹➈❸	❸❽❶❹➀❹�❷❽�	�❽	❹➄➀	❸❽❶❹➀❹�❷❽�	➁❸➀	➃❽�	❸�❽❼❽➀❹➈	➁❸➀

��	➃❽❽➄➆➂	❸➀➆❽	�❹❸�	❸➀➆❽	�❹❸�	$%	➁➀❹➆��	❽➀❹�	❽❿❸	��❷❸	❸❺

�❿❹❺	❸��	➁�	❻❹❿❽❹❹❸	�❹�	❽�❸	❏➇❹➅�	➀��❽	❽➄�	➇➅❿	❽➀�	���➅❸

	�❹➈❽➅❸	➀❿	❹�❹�	�➈❷❹	➀�❹❽➀	�❽�	�➈�	�➀	➃❹➆➂��	❸❽❸✉➀❹❿❸	➇➅❿	

➅➄�➈�❸➀	❸➈❽�➂	❹➀	➃❽�	❸�❽�❽	�❹❻�	❽❿	❤❸➂➀	➃❽❽➄➆➂	�➀	��❷	➁❹�	➇➅❿

❽��❻	➁❶	❸❼��❻	➀❹❿❸	❸❺	➁❽❽❻	❾�❷	❸➈	➃❽�	❸❽❶❹➀❹�❷❽�	❸➈	➃❽�	$%

❽➀❽➀�	��❷	�➂➂	�❽❸	❸�❽❼❽➀❹➈❸�	❹➄➀	➁❽�❷�➂	❹➄➀�	�➅➄❿❸

❸�❽❺�	�❹➀❽➆➈❸	➁�❹�➆��	➁❽➄❹➀❽❻➀	❷❹❶❽➄�	�❹�❼	➀�"❻	➀�	❹�➅❽➈�➀

❹➀�	❹➅❻❽	 ➁❽❸❷❺➂	➁❸	➃➂➆�	�❹❽❶❹➀❹�❷❽�	�❹❽❹➆➂�➂	❸➅❹➂➆	�❽❼❽➀❹➈❸

➁❽➄�	�➈➅➂	��❿	❹��➆�	➇�	❷�➀�	❽➀❼➄➂❹�❼➅➄❽�	�❹❸	❹❺	❸�❽❺➀	❹❽��❻	➀�❹

��❽❶❹➀❹�❷❽��	�❹➆➂�➂	➀➀❹❿�	❷➂➀	�➀	❼➆➂❿	➁➀❹➆➂❹	❸�❽�❽❸	��	�❺➆�	❺�➂

❽�➂➂❹	❽�➂�	➃➈❹��	➆❽➈�❸➀	❸�➀❹❿❽��	➁➀❹➆	�➅❽➈�	❸➆❽"➂❸	❾�❷	➀�	➃�❹➂�

➇�❹�❸	❸�❹�❸	➁➀❹➆➀	��	➅❻❽❽➀	��➈�	➀���❽	➁➆	➀�	❹�"➂	➀➆❹	❹❷❽�➆	➀➆

❸❽❹❹❸❸	➀�	❽➄❻❹�❸	❷➂➂�	�❹�❽"➂❸	➀➆	➆❽➈�❸➀➀�"❻	❽➈	➀➆	 ❸❽��➀❹	

➁❽�➂��➂❹	 ❽❼❽➀❹➈❸	 �❻�➂�	 ➁❽➀➆❹➈❸	 ➁❽❷�❻❸	 �➅➄❿❸	 ❽��❻	 ➁❶	 �❹�❼

�❻❹�	�❹❸�	�❻�➂	❾❿➀	➇➅❹➄�	➁❽❽➀❽➀�	➁❽❻➄❹➂�	❹�❹�	➁❽➅➈❹�	❹❽���➂�

➀➆	�➆�➆➂	�❹❸	❸❺	➃�❹➂�❹	➁❽❷�❻❸	➁❽➄��❸	���❹❸➀	❷❹❶❽➄�	❸❶➀➈➂�	➀❹➆➈➀

�❹�❼➂❸	➃➂	�➀❻	�❹❻➈➀	❶❽�❸➀	❸➀❹❿❽	❸➄❽�	❹�❹➀❽➆➈	➁❸➀�	❸�❹�❸	�➆❷

���❹	❽➀���❽❸	❼➄➂➀�➈➀	➁❽❷�❻❸	�➅➄❿❸	❽��❻	➁❽❻➀�➄	➃➂�➀�	�❹❽�❹�➂❸

❸��❸�	❸❹�❶	❶❹�❽❷	�➆❿	�➀��➂	➁❽❽�➂❹❻	➁❽❶�❽❸	�❶�❸	➃❿➀	➁❷❹�	❹➄➂➄

❝❹❽��❷	❾�➂❸➂	➁❽➀❹➆❸	➁❽➈➅❹➄	➁❽➆❽➄➂	➁❽➈�❼"➂	➁❸❽➀�	➀��

�❹�❽�❽❸	➁➀❹➆�	$%	➃➂❺❸	��	�❽�➆❸➀	➇❽❿❸	➀❽���	➁❶	�❽❸	❸�❽❼❽➀❹➈❸

➃➂❺	 ❸➄��	 ➁❽�❷❹❻	 ❸➄❹➂�	 ➆��	 ��❹❽	 ❸��2➃➂❺❹	 ➇�❹❻2❾➀	 �❽❹	 ➉❽�

➁❽❽➆❹��2➁➄❽❻�	➁❽�❿�	❸���❻➀	�❽	➁❹��➈	$%	��➈�❸➀	➁❹��➈	❸�❹➀�

�❽"��	➀❿❹�	$%	➁➄❽❻�	�➀❷	�❹❽➄❹❿➂	�❽	$��❺	�❷❹"➂%	❸❷❹"➂➀	➁❽❷�❹❽

➁❽❽➆❹��	 ❸��➅	 ❸❽❸➄	 ➁❹��➈	 $%2�❹➈❽➅❸	 �➂❶➄	 ❺�❹	 ➁❽❶❶❹❻	 �❹➀�

❹➀	�❽�	�❹���➈�❸❸	$%	❸�❽�❽	�❹❻�	❽❿	❤❸➂➀	$%	❸�❽�❸	➁❽❿➀❹❸❹

❸�❽➅➂➀	❸�❽➅	$❸❺%	�❹�❽❻�	�❽�❿	❺�	$%	➃❽�❹	➁❽�❼❹�➅❽❷	➃❽�

➃❹❺❻❸	❽❷❽�	❷❻❹❽➂�	❸��❶�❸	�❽❸❹	�❽❷�❻❸	❸��❻❸	➀�	❸�➅❽➈��	�❽�❹❸➂	❹❺	❸❷➂➆
◗❘	➃❹���	❹��	❸❺	➃❽❽➄➆�	❷❹➆	❾�	��❸❹	�❽�
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➁❽❻�➂	➃��❹➈	�❹❸	❷❹❿❽➀❸	��❶➅➂�	�❹➀❽➆➈❸	❸➄❹➆	❹❽➀➆�	➇➅❹➄	❾�❹"

❸�	➃��❹➈❸❹	❽❹➀❽�❸	�❹❽❹��➈��	❸��❻�	❸�❽�❽�	❷❹➂❽➀❸	�❹➄➆�❹�	❻❿❹➄➀

➁❽➄❽➂❺	�❿�	❽➀❿	 �❽"��	�❽	❸��	 �❹�❽❻�❸	�➈❹��	 �❹❻�❹➈➂❹	�❹➀�❶❹➂

➀�	❹�❹�❽�	�❹��❹➂	❽�➄��	�❹➈➄➀	❸�❽❷➄	�❹➄➂❷❺❸➀	�❿➈❹❸	➃➂❹➂➂	➀❿❹�❹

❸❼❹�	�❽❼❽➀❹➈❸	❸�❽❺❸	➀�	❽❷�❻❸	❽➀❼➄➂❹�❼➅➄❽�❸	➅❻❽❸	��	�❹�❼	➀�"❻

❾➀❸➂�	 ➁❽�"�	 ➃➂❺	 ❽��➈➀	 ➀❽➆➈	 ❹�❹❽❸	 �❷�❹➆�	 ➁❶	 �❹��	 �❹❸❹	 ❷❻❹❽➂�

❸➆❽❽➅	❸➀�	➁❽➆❽➄➂	➀�	➁❽�➆➀	❸❼❹�❸	❸❼➀�❸❸	❽❿	❸��➄	�❹�❽❻�	�❹➈❹��

�❹��➀	❸�➀➂	�❹�➀��❸➂	➁�❹❶❽❽�➅❸	��	�❽❸�❸➀	➁❽➄❽❽�❹�➂❸	➃➂	�➀❻➀
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	�❹�❹��	➁❽�➆➀❹	➁❽➀➀❹❿❸❹	�❹�❽�❽❸	➁➀❹➆�	➁❽❷❹➂❽➀❸	➀❹➀➅➂➀	➁❽➈➅❹➄✉
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❽❷�❻❸	�❹�❽"❸	➀�	➁❽❿�"➀	➁❽➄➆➂	�❹"➂➀	➃❹"�➂	➀❹❿	➁❷❹�	�➆�❹➄	❷❹❿❽➀�

��	❸�❹�	�❹❸	�❹➀❶�	❹➂❿	�❽❼❽➀❹➈	❸❷➂➆	❹�	�❽❶❹➀❹�❷❽�	�❹❸❷❺❸➂	�➀❹

❸➄❽❷➂�	❽❷�❻❸	❼❹➆❽➂❸	➀�	❹❽�❹❽❹❿❺	➀➆	➃❶❸➀	❸❷➆❹➄�	�❹➄➀❷��❿	❹�❹➀❽➆➈

❹�❹➀❽➆➈➀	❸�❷"❸	�"❽❽➂	➁❶	�❹❸	❸❺	➃➈❹��	❸➂➆	❸❸❹❺➂	❹➄❽�	�❹❸�

·ßÎ „ÂÎÈÏ‰øÌÈ„¯ÁÏ ß˙È

���	➁❽➄❽❽�❹�➂❸2➁❽❽❼�➈❸	➁❽❽➄�➀➆❹�❸	➁❸❽➆❽➄➂	��	❹�❽❶❷❸	➁❷❹�❸	��➈❸

�➆❹➄�➀	➅❻❽�	➁❸➀�	�❹❽❼➄➀❹❹❽�➂�❸	��	➁❶	❹�❽❻➂❸	➁❸	❾❿	➁❽❽�➀❽❸�❸❹

�❹❽❼➄➀❹❹❽�➂�	❸�❹��	��❹❽	�❽�❽	➃➈❹��	❹�➅➆	➁❽�❻�	➁❽➄❽❽�❹�➂	❷❹❿❽➀❸

❝❸❺	��❹➄�	❸❷❹❸❽	�➂��	➁❽��❷	❸➀�

➁❹�➂	❹�	❸�❹��	❽➂	➃❽�➀	�❽�	❷❹❿❽➀�	➁❽�❹��	➁❽❷�❻	➃❽�	➀❽❷�➂	❽➄�

❸�❽❼❽➀❹➈	❷❻�❹	➁❽��❻➂	❷❻�	❸➅�❹�	❹�❹�	➃❽❽➄➆➂	❷❻�	$%	❸❷❹�➆

❷❹❿❽➀�	➁❸➀�	❸➅➄�➈❸�	➁❽�➄�	�❽	❺�	❸❷❹�➆❸	��❶➅➂�	➀❹❿❸	❸❺	$%

➁❽�"❽	�❹�➈➀	➁❽���	➁❽�❻�	➁❽�➄�	�❽	❸❽➆�	❸❺	➁➆	➁❸➀	➃❽�	❽➀❹�

�❽➄❷❹❿❽➀	�❹❸	$%	��❷	➀❿➀	�❽�	❷❹❿❽➀�	➁❽�❹�	➁❸	$%	➁❽❷�❻❿	➁❽❽❼❽➀❹➈

�❽�	❷❹❿❽➀�	❸�❹�	�➀	❽➄�	$%	❼�➂➀❹�	❷❹❸�	❹�	➃❽➀�❽�	❽�❹�	❹➂❿	�❹❽❷�

�❹��➀	➀�	❸❺❸	❽➈❽"➈➅❸	➁❹❻��	�❽❸	❷❹❿❽➀�	❽➀�	�❹��❹➆➂❸	$%	❏➀➀❿�

�❸�❹➆	❸��	❸➄❸	➁�❹�	❸��	❸➄❸�	❝❽�❽�❸	�❹➈❽➅❸	$%	�❹❺➆➀	➁❽���

❻➅➄➀	❾❽�"	➃❹��	�❽��	➆➂���	❝�➂�❹	➃❹➈➀❼	➁❽�❸	➃❻	��	❽➈��❿	$%

❸��	❸❺	��	➁❽�❹➆	❾❽�	➆❷❹❽	�➀	�❹❸	➁❽❷�❻	➁❽�➄�➀	➁❽��❿➂	❸➂❿

❽�❹�	❾➈❹❸	�➀	❸❺❹	 �➃❿�	�❽❸	❽➀�	❸�❹��❸	�❤❸❺	��	❹➀	�❹�➆➀	➃❿❹➂

$%	�❽➄❷❹❿❽➀➀	❽�❹�	➁❽❿➈❹❸�	➁❽��❷	❽➄➂➂	➁❽��❷➄	❹❽❸	➁�	�❽➄❷❹❿❽➀➀

❹�	 ➁❽❽❻�	 ➁❷��❸➀	 ❽�❽�❸	 ➃�❹➂�	 ❽➀	 �❹❺➆➀	 ➀❹❿❽	 ❸❺	 ➁�	 ❽�❽❽❸	 �➀

❸➄�➂�	❹➀	❽��❺➆	❸❽➆�	❽➀	➃❽�	❺�	➁❽�❻�	➁❽❷�❻	➁❽�➄�➀	�➀➆❹�	�❽�❸➀

❸❼➂❸	➀�	�❹➀❽➆➈❸	➀➆	❻❹❷	❹➀	��❹❿	❽➄�	❹❽�❿➆	$%	❸❼➂❸	➀�	�❿�➆➂❸

➀�❹�	❽➄�	�❤➁❹➀��	�➀�❽��

�❹❽❸➀	❽�❹�	�❽❽❻➂	❸❽❸	❸❺	➇➅❿	➀��➂	❽�❽❽❸	➁�	$%	❽���❽➅�	❝❸❷❹❸❽

�❹➆�❸	�➄❽❻�➂	�➈❹❻	❽�❽"�	$%	❷❹�➆➀	➃❹❹❿�➂	�➀	❽➄�❹	$%	❷❹�➆➀❹	➃❶❹❸

❸�❽❽❸	�➀	➁❶	➆❷��	$%	❽�	❸❽❹➀�	❸❽❸�	�❿�➆➂❸�	❽�❽"�	�➀	➁❽➄➂❺❸

➆❶�❿	❽➄�	➁�	❝❽�❽�❸	�❹�❽➂�	❸❽➆�	❽➀	�❽	$%	❸➂	❹�	➁❽➄��	➁➆	❸❽➆�	❽➀
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❸❺	$%	➃❻	��	❽➈�➀	�❺❹➆	❹�	�❽��➀	��❿➂	��❹❿	❹�	��➂❶	➇❷	❷➂❹➀❹	��❹❽

�❽➀�	❽❼�➈❸	➁❽�❹➀�❸	➃❽�➀	❽➄❽�

�❹❷➂➆	➀�	�❻�	➃❹❹❶➂	➁❹❽�➀	➆❷❹➂	�❹❸	��❿�❹➂	❸❷❹❸❽	❶❽"➂�	❸➄❹➂�❸

❷❹❿❽➀�	�❹➀❽➆➈➀	➅❻❽�	❸�❹➂➆	�❹❽❼➄➀❹❹❽�➂�	❸➀❹➆	❹❽��❷➂	➁❶	➀��	��❹➄�

�❹��➀	��➅➂	➁❶	�❹❸	➀��	�❽❼❽➀❹➈	❸➄❽❻�➂	��❽��	❷❹❿❽➀�	❸�❹�	❹➄➄❽�	�❹❸

�"➂�	�❹➀❹❷❶	�❹❸❷❺❸❹	�❹�❽❹❻➂	�❹�❷❽�	➁❹➀��	➀��➀❹	❸❷❹�➆	➁❹�➂	❹�

❸➀❹➆➈	➇��➂	�❹❸	❽�➂	��❹❽	❸��	�❹➄❷➈��	�❹❻�➀	❹�➀❹❿❽�	❽❻❿❹➄❸	➁❽➄❽❽➄➆❸

�➂�➀❹	�❽❶❹➀❹�❷❽�	❹�	�❽➄❹❽➆�	�❹❸❷❺❸	➀❿	�❹❻❷➀	❹�➀❹❿❽�	❾❿	�➀	❽�➂❹

�❽➈❸➀	 �❹❽❹��➈�❸	 ➀➆	 ��❹❹➀	 ❽➀�	 �❹➀❷��❸❸	 ➃❹��➆	 ��	 �❽�➀❻	 �❹❻➈➀

➁❽�❻�	➁❽❷�❻➀	�❹❺➆➀❹	➁❽���	�❹"❽➀	➁❽❽❻�	➁❷��❸➀	�❽�❽�	�➀➆❹�

�❽❶❹➀❹�❷❽�❸	❸➂��	�❹❸❷❺❸➀	➃❹"�❸	❹�	�➀❹❿❽❸	�❷➆❽❸❹	�❹❽❼➄➀❹❹❽�➂�❸

�❹➀❽➆➈❹	❸❷❽❻❽❹	�❻�	❸❶➀➈➂➀	❸❿❹➂➄	�❹�❽❹❻➂	�➂��	➁❶	❽❹❼❽�	❽❷❽➀	➁❽��

���	�➂❽��	❽➂	➀�❹❽	➀�	❹❽��❷➂	❸➀❹➆	➀�➂➀	❾❿	�❹❶➀➈➂	�➈➅➂�	➃➂❺�	❹�

❸❶➀➈➂	❹❺❽�	➁➆	❸➀��➀	❸�❹���	❷❹❿❽➀�	❽❷�❻❸	❸❼➂❸	➀�	➁❽➆"�➂❸	❸❼➂

❝��❹❽�	❸❸❷❺➂	�❹❸

❽➄�❹	 ➁❽➆"�➂	 �❽�	 ❽➄�	 ❸��	 ��	 ❸❸❹❺➂	 ❽➄��	 �➂❽❹➅➂	 ❸❶➀➈➂	 ➃❽�

➁�	$%	❹❽�❿➆	❾➀�	�➀	❽➄��	➃❹❿➄	❺�	$%	➁➀❹❿➀	��❹❻➂	�❹❽❸➀	�❸❹�

❹➀❽➈�	 ➃❹❿➄	 �❹❸�	 ��❹❻	 ❽➄��	 ��❷	 ➀❿	 ➀��	 "�➂�	 ❸❷❹�➆	 ❽➀	 ❹➆❽"❽

➅➄�➈�❸➀	��➈�❹	❷❻�	➇�➀	�❽❺➂	�➀	�❹❸	➀��	➃❹❿➄	❾❿	➀❿	�➀	�❹❸�

➅➄❿➄	❽➄�	❸❺➂

❽�➂�❸	❹�"➂	❽�❶➀	�❽�➆❺➂	�❹�❽�❻	�❽❼❽➀❹➈❸	❸�❽❺�	�❹➀❽➆➈➀�	�❻�➂

➁❶	❸➂	❞�➂❽❹➅➂	❸❶➀➈➂	➁➆	�❹❸❷❺❸➀	❽❷➂	❸��	�❹�❽�❻	➃❽�	➀���❽	➁➆	➀�

❸��	❸➅➄�➈	❻❽❼�➂	�❽➈❽"➈➅❸	�❹❸❷❺❸❸	�❷➆❽❸	 ➀�❹❽	➀�	❸��➂�	❹➂❿�

➀�❹❽	 ❹��❸"❸➂	➆➂��➂❿	�➀�	�❹❶➀➈➂	❸➂❿❹	❸➂❿	➀�	➃❸❽�❹�❽��	��❹❽

❽➄�	�➅➄❿❸	��❻➀	�❹�❻➀	��❹❹❷		➀�	�❹�❽❻�❸	�❻�➀	�❻�	❸➀❽�➅❹�

❸➀�	➁❽➂❽➀	❷➆	❽�❽�❸	❹�❺❹➆	�➂�➂	�❹❸❹	➃❹➀❽�
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➀❹❷❶	�❹❻❽��	❸❽❸	�❹❸	�❹�➈	❸❽❸	�❽�❿❸❹	➃❹❽"➀	➃❹���➀	�➈➅	�❽❽��➂	➆➅➄
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�❽�❿❸	❽➀❹��	➆➅➄❹	�❹�❽�❸	�❹�❹�	�➆���	��	➀❽➆➈❸	➃❿➀❹	➆❽❶❸➀	�❽❽❻	❸❽❸❹

❷❹❷	❽�❹�	➆❽❶�➂	�➆❹�❽�➀	❾�❷�	❽➄��	�➂❹�	❽�❽❽❸	❽�❹�	➁❽�"❹➆	❹❽❸	➁��

➀��	❸❽➄❻	�➈❻➀	❹➄➀❻�❸	❹➄➆❶❸�❿	�❑�❺	➃❹❶���	❹�❹➀❽➆➈➀	❾❿�	❹➅❻❽❽�❸�

❸➄�➀	 ❹❹➀❹❹	 ➁❽❿➄❸	 �❽❽➄❻	 �❹❺�➀	 ����❸	 �❹❸	 ❽❷➂	 ��❹❽	 ❼�➀�❸	 �➀	 ❷❹❷

❸❿➄	�❹❸	➁��	➁❽➆❶�❸	➁�❹��	❸❽➀�	➅➄❿➄	❸➀�	❶❸➄❸❹	➁�	❸�➄❻	❸➀❹❷❶❹

❹❹➀❹❹❸	❸�	❸�➄❻�	❸❽➄❻➀	❸❿❹➂➅❸	❸❿➄❸	�❽❽➄❻➀	➅➄❿➄❹	❷❹❷	❼❽➀➈❸	�➅❹➅	❽➄�

	�❑�❺�	❼➀�❸	��	�❽➂❷�❸	❸�➂�❸	➀➆	�❽"❸	❾❿	�❻�	➃❿➀	➁❷❹�✉�❿�	

➁➂"➆	 ➀➆	 ❹�❺❻	 ➁❽➂❹❷	 ➁❽➆❹�❽�	 ❸➄�➀	 �❹❷❽�	 ➀�	 �❹❽�❹��	 �❷❽�➈��

�❹➅❻❽❽�❸	❹��❷❹	�❹➄❹�	�❹❽❹➄➂❷❺❸�

❾❿	➁❽��➅❸	�❹"➂➀	❹�❸❽➂	❷❹❿❽➀�	➁❽➀❽➆➈❸	➃❽�➂	➁❽�❻�	➁❽➄❽❽�❹�➂

❝❸❷❹❸❽	�➂�

�❹�❸	 ❽�❻�	 ➁❽❿➀❹❸�	 ❾❿➂	 ��❿�❹➂	 ❽�➆❽❷❽	 �❼❽➂	 ❽➈➀	 ❸❽❼��❹➂❷❸

❸❻➅❹➄❸	��	➁❽➀��➂	�➀�	�❽❶�➂	❽➄��	➃❹❹❽❿➂❹	❼❹➆❽➂�	➁❽��❻�➂❹

➁�❹❶	❸❺	�❹❷�❹❿➂	�➀	❽➀�	�❹❽❼��❹➂❷❸	�❹❽❹❿❺❸	�➂❹➀❿	❸�❹➀➂�	❹❺❸

❼❹➆❽➂	➀�	❸�❶�❸�	❽❻	❸➄❽❷➂�	$❽❷�❻❿%	❽➄�	$%	�❹❻❸	➃❹❼➀��	➀❺➀❺➀	❽➀

❷❹➆	➀❿	❺�	$%	❸➀�❸	➁❽�❹❻�	➃❽➂�➂	�➀	❽➄��	❸❺➀	➇❽➅❹�	$%	➇❷�➄

❽➄�	$%	❸➀❹��	➆❹➂�➀	❸�❽➅	❽➀	➃❽�	❺�	���	❸➄❽❷➂�	❸�❹�	�➀	❽➄��
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❹❽�❹�❼➂	➁➆	❸❸❷❺➂	❹➄❽�❹
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�❹❹"➂❸	➀❿❿	❸❹"➂	�❽❸	❹❺	�➀❽➂➂❹	➁❽➈➅❹➄	�❹➄❹��❻	➁❹�	�➀➀	❸❹❹"➂❸❹	❸�❹�❸	❽➈	➀➆
�❽�	❹�❽❿❺❸�	❽➈❿	❷�➀	❸➆�"❸❸	❸�➆➂	❷�➀➂❹	$%	❸➀❽➈�❸	➁❷❹�	➁❶	❸➂❽❽�➀	��➈��
❸�❹�	❸❽❸❽�	��	�❹❸	➁�❶�❷	➀❿�	➁❽❷❹❸❽	�❽�	➁❽��➂�	➁❽➂�	➁�	�❹❷❽�	➀�	➃❽➄➆	❸❺�

�❹�❹➂❿	➃❽��	➁�❸	�❹❷❽�	❸❺�	➀���❽�	�❹❹"➂❹
❜�	��❹➀➈�❹	❸➈❽➀❻�	❹�➂�➂�	��❹❻	�➈	❽�❽❼�➅	➃➈❹��	���➂	➀�➂➀	❾❿ÔÓ‡ „˙È❘	
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➀�❹❽	 ��❸	 ➀�	 ❹❽��❷	 ➁❸	 ❸❺❿�	 ❽��➈�	 �❹❻�➈�❸	 ➃❹❹❽❿➀	 �❻�	 �❹❷➆

❸��❻❸	➀�	❸❽➀❹��	➁❽��➀	�❽➄��	�❹❿➂➅	�❹❸�	❽❷�❻❸	➀❑❻➄❸	��	➉�❹❹�

❹➀➆�	�❑�❶❸	❽❷❽➂➀�	➀�	➁❿�❷	❾❽�➂➂❿	❹➂"➆	❸�❹�	➉�❹❹�	��❸	�❽❷�❻❸

❸❽❸�	 �❹➀��➂	 ➀���❽	 ❽��	 ➀➆	 �➈➅	 ��❿	 ➇�	 ➉�❹❹�	 ❸��❽❽➀	 ❽❷❿	 ❸"��

◗�❑➅��	➉�❹❹�❘	➀���❽	➉���	❽❺➄❿��❸	�❹�❽❽❸	❽❷➅❽❽➂➂❹	�❑�❶❸	❽❷❽➂➀�➂

�❹➀❹➆➈	�❹�➆➀	❾�❹"❸	➀➆�	�❑�❶❸	➀�	❹�❼❽�	��	➁❶	➉�❹❹�	���➂	�➈➅�

❸❺	➃❽❽➄➆�	�❑�❶❸	➀�	❹�❼❽�	❽❿	➇❽➅❹➂	➉�❹❹�	�❸➀❹�❶❸	��	���➀	�❹❽"��

❽�➀❻	����	❷❹➆�	❾❿➀	➁❽❽��➈�❸	➁❽��➅❸❸	��	❻�➄➂	�❹❸❹	❸➆❹❷❽	❸➄❽�

❽❷�❻❸	❸�❹�❸	➁➀❹➆	➀�	�❹❽❺❿�➂❸	❷❹➅❽❸	❽➄��➀	❹❿➈❸	�❑�❶❸	➀�	❹�➄�➂

❝❹➂➆	➃❹❽�❽��	➉�❹❹�	��❸	�➂��	➁❽��❷	❸➀�

❹�➂�	➁❽�➄�❹	❹➄❷��❹	�❹�❹❻�➀	❹➄❷�❽	➁❽�➆�	❸�➂�	❷➀❽❿	❾❽�	�❿❹❺	❽➄�

➀�	➀➂➅❸	❸➀�	�❹❶❸➄�❸❸	➁➆	�➀�	❸➄❽❷➂❸	➁➆	�➀	�❽❸	❸❽➆�❸	➀➀❸

❷❽�➈�❸	❸❺❹	�❹�➄❸❹	➃➂�❸	➁❽�➅❻	➀��	❸�❹➄➂❸	�❹❸	➀���❽	�➄❽❷➂

➁❽➀➀❹�	�➀	❹➄❻➄�	�❹�❸	��	�❽�❸➀	➁❽❿❽�"	$❽❷�❻❸	�❹�❽"❸%	❹➄❻➄�	❹➄➀�

➀❿❹➄	❹➄❻➄�	➁�	➁❽❽➀❽➀�	❹❽❸	❸➀�	➁❽➄❿�❸	➀��	��❶➅➂❿	❸➄❽❷➂❸	��

❾❿	 ❸❽➆�	 ➁❹�	 ❹➄➀	 ➃❽�	 ❺�	 �❹❷❸❽❸	 ❸❺�	 ❹➄➀�	 ➁❽➄❿�❸	 ��	 ➅❽➄❿❸➀

��❽�➀	 ➁❽➈❽➅❹➂	 $❽❷�❻❸	 ➀❑❻➄�%	 ❹➄❻➄�	 �❸❹❹��❸�	 ��❽�	 ❽�❶➀	 ➀�➂➀

�❹➄"���	�❹❷�❹	❽�➈❹❻	➁➆	�❹❽❸➀�	➁❽��❹	��❹❷��	❸➀❽➂❸	��	❸❹❹��❸

�❹➄❹❽"❸	➁❽➂➆❸	➀❹➆➂	�➈❹❻	➀�	➃�❹➂❸	��	�➀��➂	�❽�➈❹❻�	❸➀❽➂❸	❺�❹

➆❶��❹	❹�❹�	�❽❺❻❸➀	➁❽"❹�	❹➄❻➄�❹	�❹❷�	➁➆	�❹❽❸➀	➃❹"�❸	��	❸❷❽�❹❸

❸➅❽➈�➀	➇➅❹➄	❽➀➂➅	❽❹❼❽�	❸❽➆�	➁❹�	➃❽�	➀❑❸"	❷"➂	❸➀❹➆➈	➇❹�❽�	�❽�

�❽➀❼�	➁�❹�➂	➀❶❷❸	➀�	➁❽➆�"❸	 ➀���❽	�➄❽❷➂	➀�	➀❶❷❸	�❹❸	 ❽➀�

❸"❹��	 ❸�❹�	 �❸�❷❻❸	 �❹❽❷�❻❸�	 ➀➆	 ❸❺�❿❸❸	 ➅�❼	 ��	 ◗	 �➂➆	 ➆❹��❸	 ❷�❽	 ➇➅❹➂
➁❽➆➂❹�❸	➀❸�➀	�➈➅➂	��➆❸	❸❻➄➂	❷❹❿❽➀�	➁❽❷�❻❸	➁❽➀❽➆➈❸	➁❽➄➂➄	❸➂➆�	❸�❷❻	�❽❷�❻
❸❿�❷	��	➁❽❻➄➂❸	�❑❼❽➀�	➁❽�❹�❻❸	➁❽➄��❸	➀❿➀	❹➄❽➄➈�	➆❹�❽�➀	�❹➄❿❸❸	➃➂	�➀❻❿	❽❿
➁�	❹➄➀	❸❽❸❽	➁�❹❻❿❹➄�	❹➄�❹�	❷�❿➀	❹�❹�❽�	❸����	❸�❷❻❸	�❽❷�❻❸	❸➆❹➄�❸	➀�
���	➁❽�❷❻❸	➁❽❶❽❸➄➂❸	➁➆	�❷❻❹❽➂	�❹�❿❸	❾❹�➆➀	❶➄❹➆❸❹	❷❹�❿❸	❸❺	�❹�❻	��➆�	➃❿
➁❸	 �❹�❽"❸	 �❶❸➄❸�	 ➇���❸➀	 ➁➂"➆	 ➀➆	 ➀��➀	 ❹�❹�❽➄�	 ❺�➂	 ➇➀❻�	 �"�❸	 �❹�➂➀
❷➂➆➂❸	❷❹�❿➀	➁❹�➀	➀❸�❸	��	❸❻➄➂❸	➃❽➂❺➂	❾�➂❸�	��❷❻❹❽➂	❸"�➆❸➀	❹➄�❽�➂	➁❽❿❹❺
�➇❽➅❹�	❾➀➂	❽➂❽	➀➆	➁❽➂❽�	❝➁❽➄��	�➅❽➄❿	❷�❿➀	➁❽❶❸❹➄	❹��	�❽�❸	��	�❽�➀	➀❽❻�❸➀❹
�❽�➄	❹�❹�	➁❽➅➄❿➄	�➀	➁❸	❸➂➀	➃❽�➂	�➀	❽➄��	❝❸➀��	❸➆�❽�	❽❿	❸❻➄➂❸	❸➀❶➂	❺�	➀��
❽➄�	$%	❸➅❽➄❿❸	❽➄➈➀	❸➀❹❷❶	�❹➀❸��❸	�❽�	❽➄➈➂	➁❽�❿➆�➂	❸��➄❿	➁❸	$%	�"�	❷❹➆
➆❽❶❸	�➀	��	➁❹�	❽❿	����➂	❸➈❹➅�	➀��	 �❿�➂➄	❸➀�❸➂❸	 �❸�❹�	❸➂	���➀	�❶�
❶❽❸➄❸➀	➁❽➂❽❿➅➂❸	➁❽➄��❹	➁❽➀❹❷❶	➃❽�	➃❽❽❷➆	➁❽❽�➄❽�	❸��➄❿�	❽❿	❸➄�➅➂�	➁�❹❻	��❹❿❸

�❹�❹�	❹❶❽❸➄❽�	➁�❹�	❶❽❸➄❸➀	❸"❹�	�❹�❽"❸�	❾�❷�	�❹�❽"❸	��
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�➈➅❹�❸	❸❽❸�	❹❺❹	�❽"❽"❸	❹❺	�➅❻�	❸➂	➀��	➃�➀❹	�➀❿�	➀�	❸❹❹"➂�❹

❸�❽❽❸	 �❽❸�	 ❹➂❿	 ❸�❺❻�	 ❸➄❽❷➂❸	 ��	 �❹➄�➀	 �❹➄➂❷❺❸	 �❽	 ❹➄➀	 ❹➄➀�

❸�➄➈	❸➄❽❷➂❸	❽❿	❸❺❸	➃❹❹❽❿�	➁❽❿➀❹❸	�➀	➁❽❷�❻❸	➁❽➄��❸	�❹❽❸➀	❸❿❽�"

➁❹❽❸	➁❽➄❽�➂	➀❑❸"�	➁❶	 ❸➄��➂	❸➄❽❷➂❸	➀�	➅❻❽❸	➀��	➇�❹➆	➁❸➀

➁❹❽	 ��❹	 ➁❹❽	 �❹�❽❹	 �❹➈❽❿❸	 ❽��❹❻	 ➁❽➀❽❽❻❸	 ➁❸	 ➁❸➀�	 ❷❽�➆❸�

➃❽�	��➄	➀�	➁❽➄�	➁❽�❽➂❻	❹➄➀	❹❽❸	➁❽❽�❷❹	➁❽❷�❻	��	❹❶❶❻❽	�❹�➂"➆❸

❹➄❻➄�❹	➇�❹➆	❹➄➀	❸�➄➈	❸➄❽❷➂❸	➃➂❺	❻�❽❽	❸❺	��	��❻➀❹	❹➄❽➄❽�➀	❸➄❽❷➂❸

➁❽�"❹❽	❹➄❻➄�	➁❹❽❸	❸���	❸➂�	➁❽➂��	❹➄❻➄�	➁❶	�❹�❼❶�	❹➄�❶�➅❸

��❹❽❹	��❹❽	➁❽➅➄❿➄	❹➄❻➄�	❸❶�❷❸�❹	�❹�❽"❽❸	�❻�	❹❺	➀❑❻➄❸❹	❹❼❶❸➂

❸➂➀❽❷	�❹❽❸➀	❸❿➈❸	❸➀❹�❶❷	��➀❻��	➀�	❸➀��❸	$%	❸❽❽�➆❸	❾❹�➀

➁❽�❷❻❸	➁❽➀❹➆❸	��	❸�❽�❸�	➇�❹➆	❹➄➀	❸�➄➈❸	❸➄❽❷➂❸�	❽�❻�	�❽➄❽"�

➁❽�❹➂❻	➁❽��❷	❸➀�	➁❽❷➀❽	❸�❿➂❹	❸�➄❶�	�❹�➈❸	��	➁❸➀	❸❷❽�❹❸❹

➁❽��❹➄❸	➁❽➆�➈➀	➇�❹�	❸❽❸	�➀�	�❷❻	�❹❷	��❿	�❽	➁❹❽❸	➀��	❷❹�➂

❺�	➀�

❹➂"➆	 ��	 ❸�❹�	 ➉�❹❹�	 ��❸�	 �❑�❶❸	 ❽❷❽➂➀�	 ��❹➅➂	 ��	 �➀	 ➁➀❹�

❸➄❽❷➂❸❹	❽❷�❻❸	�❹�❽"❸	❽➅❻❽➀	❽➈❹➀❻	➁❶❷	�❹❹❸➀	❸➀❹❿❽	❸�❹�	❾❽�➂➂❿

➃❹❹�❻�➂��	◗➀���❽	�❷❹❶�	❽➀➆❹➈❘	❽❑�➈	�➆❹➄�	➁❸	➁❽➈➅❹➄	➁❽❽��➈�	➁❽➄❹❹❽❿
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❹❽➀�	➆❽❶❸➀	➁❽➀❹❿❽	➁❸�	�❹❻�	❽❿❸	❷❽�➈�❸	❸❺	❿❑❻�	➁❽�➄��	❝❸❷❹❸❽

�❹❽❸➀	❸❺	➁❸➀�	❸��❸	❸❶�❷➂❸�	$%	➁❽❽➂❹�➂	➁❽➄�➅➆	❽➄❽➂	➀❿	$%

➀❹❿❽	 ❽➄��	�❽❶�➂	❽➄�	❽�❽�	➃➈❹��	 �❽❻"➂	➆➂�❽❽	❸❺	 ❽➀❹�	 $%	❿❑❻
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❝➀�❹➂�	��❺	��❽�	➀�➂➀	❾❿

��❹❽	�➀�	❽❽➂❽	➇❹➅	❷➆	❸�❽❼❽➀❹➈�	�❹❽❸➀	�➀	❸❺	❽➀�	➁❹➀❻❸�	➃�❹➂❿

❽➄❻❹�❸	➁❹❻�❸	➁➆	�➅➆�❸➀2➁❽���	$%	❾❽�"	➁❽➂➆➈➀	$%	➀��	❽➄�❹�

➁❽➄❹❿➄❸	➁❽�➄�❸	��	�❽❽❻	❸��	❺�	❽➄�❹�	❷❽�➈�	➀��➀	❽❷❿	➁❽➂❽❹➅➂

��❻�	❹�	❹❺❿	❸�❹"�	➁❽❼❹❻�	❾❹�➂➀❹	➁❽➄❹❿➄❸	�❹➂❹�➂�

➁❽❽➂�❶❿	➁❽➅➈�➄❸	➁❽�➀❻	�❽	❹➂"➆	❽❼❽➀❹➈❸	�❻�➂❸	❾❹��	➁❶	➁➀❹�

�➅➄❿❸	�❷❹�➆	➃❽�	❸❷❹❸❽	➃❽❻�➂	➀�➂➀	❾❿	�❹❽➂�❶	➀�	�❹➄��➂	�❹❷❽➂�

❝❸➀�➂➂❸	�❷❹�➆	➃❽�➀



±∞≥

➁❽❹❹�➂	➁��	➁❽�❹❻	➁❽�"❹❽	➁��	➁❽��❹❻➂	�❽�	�❹❽❸➀	❸�❹➂�	�➅➄❿❸

➀�	 ❸�❹❸❼❸	 ❸❽�❹��❸	 $❽❹❼❽�	 ❽❷❽➀	 ❸��	 ➁�%	 $%	 ❸➄❽❷➂➀	 ❸�❹"

➁❽��❷	❺❽❺❸➀	�❹❽�➆➂	➁❽❽➄❽�	➁➆	��❿	❹❸�➂	❸❺	❸➀�➂➂	$%	❸�❽❼❽➀❹➈❸

➁❹➀❿	❽➀	➃❽�	❸❺	➁➆❹	❻❼��	�❹�❽❸❺�	➁�❹�	➁�❽❽➀❹

�❹�❽"➂❸	➀❹❸❽➄➀	➁❽➄❹❹❿➂	➁➀❹❿�	➁❽�❹❻�	�❹➅➆	➁❽��❹❻➂❸	�❽�	➁➄➂�

❽➂�❶	�❹❻➈❹	❽❼�❹��❹	❼�➈❹➂	�❹➅❽➆	��➈�➂❿	➅➈�➄	�❹❸	➁➀❹�	�❽➂�❶❸

➃❿	➀➆❹	�❽➂�❶❸	�❹�❽"➂❸	➀�	��❹❽	❸��❸	❸�❹��	❸➀�➂➂❸	�❷❹�➆	❹❽➈❹��

➀�	 ➁❽❽➂�❶❸	 ➁❽❼�❽❸❸	 ➃➂	 �❹❶❽❽�➅❸❸	 ❸❷❹❸❽	 �❹�➆�	 ❸�❺➀	 �❿➈❹❸	 �❽❸

➁❽����➂	➁❽❷�❻❸	➁❽➀❽➆➈❸	���❿	➇➅❹➄	❽❹❼❽�	�➀��➂	�❽❼❽➀❹➈❸	❸�❽❺❸

❝➃➂❼❹�	❽➄➂	❸➄❸	❸❺	➁❹❻��	➁❸❽�❹➈❽��	��	❼❼�➅➀

�➅➄❿	��❻❿	�➀�	❻❼�	$%	❹➄➂➂	➅➄�➈�❸➀	❸"❹�	❽�❽❽❸�	➁❹❻�	�➀	❸❺

$%	❸�❽❼❽➀❹➈❸	➀�	➁❽���❸	$%	❾➀❿❹➀➂	��❷	❸❺	$%	❸�❽❼❽➀❹➈	❽❿	$%

�❿➀➀	�❻➂❹	 ❽➀�	➀❹❷❶	❽❿❸	�❽❹�❸	➁➆	��❷➀❹	�❿➀➀	❾❽�"	❽➄�	➁❹❽❸�

❸�❹��	�❹❽❸➀	❽➀	�➈❿�	❸❽❸	�➀	$%	❽➀�	�❹❼	❽❿❸	��❻❸	��	�❹➈❷➀❹

❸"❹�	❽�❽❽❸	�➀	❸➄❹���❸	❸�❹��	➀��	�❽➆❽��❸❹	�❽�❽➀�❸❹	❸❽❽➄�❸

❽�❹❻�➂	�❹❽❸➀	➃❿❹➂	❽�❽❽❸	➀��	➁❽��❹	�➅➄❿	❽��❻	�➀	❹➄➆❽	$%	�❹❽❸➀

�"➂➄	❸��	❸➆❹��	❸❷❹�➆	�➀	❸❺�	�❹�➂➀	$%	➉➆❹❽	$%	�➅➄❿	❽��❻❸

❽➄�	➀��	$%	��❻�	❸❷❹�➆	�❹"➂➀	�❿➀➀	��❻➂➀	➀❹❿❽	❸��❹	❸❽"➄❷�

$%	❽➀�	❽�❹❸❸	❸❽❸❽	❸❺	➃❽❽❷➆	�❻�	❹❸�➂�	❷❹�➆❽	❽➄��	❸➂❿�	��❹❻

❸�❽❼❽➀❹➈	�❸❹�	�➂➂	❽➄�	❹➀❽�❿

➀➆	 �❹❷❷❹➂�❸➂	 �❹❶❽❽�➅❸	 ❹➆❽�❸	 ❹❽��❻➂	 ➁❽��	 ➁❶	 ➃➂❼❹�	 ❽➄➂	 ❹➂❿

➀�	�❾❹➀❿➀�❸	➀➆	➁�➄❽❻�➂	➇❽❷➆	�➉➆❹❽�➀	❽❹➄❽➂	�❽❼❽➀❹➈❸	�❽❺❻�	➁❽❷❽�➈�

�❹➄�➀	❾�❹"❸❹	➁❽❽�"❽❸	➁❽���➂❸	�❹❶❽�❼➄❽�❸	�➂❹➀❿	�❽❼❽➀❹➈❸	❸�❽❺❸

➀➆	��❹❹➀	❽➀�	❸�❽❼❽➀❹➈�	�❹❽❸➀	��➈�➂	�❹❸�	➁❹�➂	�❹❽❹➄➂�➄❹	�❹❷➂➆

❝❸❺	➃❽❽➄➆�	❷➀➈➄❺❹�	❷❹❷	�➂��	➁❽��❷	❹➀�	❸❽�❹➄❹��❽

�➂❹�	❽➄�	➃❿➀	$%	❸�❽❼❽➀❹➈��	��❺❸	�❹➆❽�"❸	➀❿�	➃❽➂�➂	�➀	❽➄�

❽➀	➃�	$%	❾➀	❷❶➄�❽�	❽➂	❸❽❸❽	❷❽➂�	$%	❸❺�	�❹❽❸➀	❸"❹�	�➀	❽➄��

➀❿	❾�❼"�	�➀❹	$%	❽�➂�❸	�❸���❸	❸❽❸�	$%	➁❽➆➀�❸	❽�❹❻�➂	�❹❽❸➀

���❻�	�➂❹�	❽➄�	➁❹❽❸	❸➂➀❹	➀❹➂��	❸❿❿	❽��➂�	❸➂➀�	�❽�➅❸➀	➁❹❽

❽❺❹�❷	❹�	❽➄❹➀❽❻	❽❷�❻	�❹❸	➁�	❸➄�➂	�➀	$%	❽��❽❼❽➀❹➈	➁"➆�	❸❺❹
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❽➄➀��	❽�❽❿�➂	➃➂➈❽❹�	�❽"❽�	��	❹➀❽�❹❸�	➃❸	❸❺	❶❹➅➂	�❹❷➂➆	❽❿	❸��➄

➃❹❹❶➂	❽➄➈	➀➆	➁❽➀�❹�❽�	❷❹❿❽➀❸	➇❽➄➅	�❑❹❽➀	❽❹➄❽➂	➇❽❷➆❸➀	➁❽❽❷�❻❸	�❹➀❹�❸

�❽❽�❽➆	�"➆❹➂	��❻❿	❹➂"➆	��	➆❽"❸➀	❹➀	��➈�	❹❷➂➆➂	➁❽�❻�	➁❽❷❽�➈�

➇❽➄➅❸	�❑❹❽❿	�❻�❽❸➀	➃❽❽➄❹➆➂	�❹❸	❽❿	�❽❸�❸	�❹❸	❾�	➁❽➀�❹�❽❷❹❿❽➀❸	➇❽➄➅	

❸��	❸➆➈�❸	❷❽�➈�➀	�❽➄➆➂	❸❺	➃❹�➄❹	➉���	➀❹❷❶❸	➇❽➄➅❸	�❹❸	➁❽➀�❹�❽�

➁❽❽❼❽➀❹➈	➁❽❽❹➄❽➂➀	❸�❹�	➁❶��➀	��➈��	❸➆➈�❸	➁❽��❸❹	�➅➄❿❸	❽��❻	➀❹➂

➁❽�❽"��➀❹

❷❽�➈�	��➀➂➂❿	❷❹❿❽➀�	�❹➀❽➆➈❸	��	❹��❽��	➁❽➄❽❽�❹�➂	➁❶	❹❽❸	�❹➂�❿

�❹"❽➆�	➀�❸	➀�	❹�❹��➆�❸➀	❽❺❿�➂	➁❹�➂	❸��❶➅➂�	��❹➄	❺�❹	❽�❷❹	❽➄❻❹�

�❹�❽❻�❸	�❿�➆➂�	➇���❸➀	❹�❼➀❻❸	��	➇➀❹❹	➃�➄❹❽	���➂	❾❿	�❹❽❹�❻��❸❸

❝❷❽➅➈❸➀	❷❽�➆	❹❸❽➄�➄	❽❿	�❹��	❸❽❸	➁❽��➅❸	➀❿	❽➈	➀➆	���❿	�➅➄❿➀

�	 �❹�❽❻��2➆❷❹❽	 ❽➄��	 ➁❸➀	 ❽��➂�❹	 ◗��❺	 �❷❹"➂❘	 ❸➈➀	 ❽�➆❶❸	 ❜❜❜

❷❹�➆➀	❸❽❸	�➀	❽➀�	❸�❽➅❸	$%	�❷❹�➆➀	❸"❹�	❽➄�	➀��	❸��	�"➂❸�

❽➄�	➁�	$%	���❽❽	❹❸❽➄�➄�	❸❺	❽➀�	❸�❼➂❸�	❽�➆❷❽	$%	�❽�❸	➃➆➂➀

❷❹�➆➀	❾❽�"�	�❽➄❻❹�❸	❸�❿❸�	❽��❿❸	➀��	❷❻�	��	❽➄�	$%	❻❽➀"�	�➀

❹❸❽➄�➄�	��❹❻	❸��	➁�	❽➀❹�	�❹❸	❸�"❹�❸	➃❻�➂	�❹❷❸❽�❹	$%	❸❺	➀❽���

�❹❸�	 ➁❽�➂❹�	 ➁❽��➅❸	 ➀���	 ➃❹��❻	 ❸�➆�	 ➀�	 ❺�	 �❷➀	 �❹❼	 �❹❸

➃❿➀❹	$%	�❹❷❸❽➀❹	❾➀	�❹❼�	❸➂	❸❺	❽❿	❷❹�➆➀	�"	➀❹❿	➁❷❹�	$%	�❷❽➅➈➂

��❹��	��	❷➆	$%	❸➀❽➀�	❷❻�➂	❽�❷�➆	$%	�❹❷❹�➆	�➂��	❽➀	❹�❽�❸	➁❸

�❹➆❷❹➂	�❽�❷❸➀	$%

➁❹�➂	➀�➀	❸�❽�❹➂	�❽�❷❸	❸�❽�❻❸	➁❽��➅�	➁❽➆❽➈❹➂❸	➁❽➄❹�➄❸	�❹�➂➀

❸�❼➂❸�	 ��❹➅	 ➁❷��	 ➆❶��	 ➃❿	 ➀➆	 �❹�❽"➂❸	 �❹"❽➆➀❹	 ❸➆➈�❸➀	 ❽❺❿�➂

�❹❽❹➈"❸	�❹�"❹�❸	��	❷❹➂�➀	➃❹❽➅❽➄	➀➆	��❹❹➀	❹❽➀➆	�❽�❷	❸➄❽❻�➂	��❷"❹➂

�❹�❽"➂❸	��	�"➆➀	➀❿❹❽	�❹❸	❼❽➀❻❽	➀�❸�	❸❷❽➂�	❽❿	❸❻➄❸	❾❹�➂	➀❹➆➈➀❹

	�➈➅�	➆❽➈❹➂	➃�➄❹❽	❽��❷➀	❷❸	❹➄❹"�❿˙ÂÙÈ‡˘➉❽�❹���❸❘	��❹❿❸	➃❽❽"➂	❹�❹	

	❑➀❽➆❹❸➀❑	➁❽�❽❽❻	�➀	❽❿	➆❹❷❽	�❹❽➄❻❹�	❽➄❽❽➄➆�❹�	❝❾❿	◗❷➄�	❝❶❑➅��✉➀��	

➀❹➆➈➀❑	❾❽�"❑❷❹➂�➀	�❹➀❹❿❽	➃➄❽�	➁❷�❸	➀�	�❹❽➂�❶❸	➁❽❽➄❽➆❸�	�❻�➂	�

��➅❻	❹�➀❹➆➈�	❹➀	�➂❹�	❹➄❹❽❶❸	���❿	➁❶	➀❹➆➈➀	➁❷�❸	➀➆	��➀➆❹��	�❽❹❷➂�

�➀➆❹�

�❹❽❹��➈�❸	❻❹❹❼	��	❸➀❽�❶➂❸	❽��"❸	�❹�❽�❸	�➀��➀	➁❶	➀��➂	❸❽❸	❸❺	❸��➂�
❹❽➄➈➀	�❹❷➂❹➆❸
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�❽➄❻❹�	❸�❼➂	����➂❿	�❽❼❽➀❹➈❸	�❹➀❽➆➈❸	�➅❽➈�	��❶➅➂�	➁❶	❾�

❸❿❹��	 ➁�❹�➀��❸➀	 ����	 �❹��	 �❹❽❹➈❽❷➆	 ➁➀❹➅	 �❽	 ➁❽❷�❻❸	 ➁❽➀❽➆➈➀

�❹❷❹�➆❸	❽❶❹➅➀	➅❻❽�	❹❽❼�➀	��	❹❽��❷	❾�➂❸�	➇➀❹❹	➃�➄❹❽	���➂	➀�➂➀	❾❿

❝❷❹❿❽➀❸	➀�	❽❷�❻❸	❸❼➂�	❹➀	❹➆"❹❸�	�❹➄❹�❸

➁�➅	 �➀❻➀	 ❸"❹�	 �➀	 ❽➄�	 ➀��	 $%	 ❽�❹�	 ➃❽❽➄➆➂	 �➀	 ➀➀❿�	 ❸❺	 ❤➇➅❿

❸��	❷❹�➂	❽➀	❸❽❸	❸➀❽➀�	❽�❷�➆�❿	�❹➂❷❹�❸	�❹�❽❻��	$%	➁❽�❽❽➀➈

$%	 ➃❸❽➀�	 �❽❹❻➂	 ❽➄��	 �❹➆�	 ❸➄❹➂�❸	 ��	 ➁❹❽�	 ❷❹➂➀➀❹	 ❾❽�➂❸➀

$%	➆❷❹❽	�➀	$%	��❹❷	�❹�❽�➀	➅❽➄❿❸➀	$%	�❹➆�	$%	�❹❻��	��❹�➅❸➀❹

❸��	$%	❸➀❽➀	❸❺	$%	➁❽�➀❿	�❽❹	➀�❿❽❸➀	➀❹❿❽	❸��	➁❶	$%	�❽��	➀��

$%	❸❷❹�➆	❸➂	➆❷❹❽	❽➂	�➀	❸❺❹	 ❾➀�	➁❽❽➀❶�❸	��	❾➂"➆	��	➇❽❽➆➂

❹➄�❽❽	 ➁❸	 ➀��	 �❹➀�	 ❷➆��	 �❹❷❹�➆❸	 ��	 ❾➀	 ➁❽➆❽"➂	 ➁❸	 ❸➀❻�❸�

$%	❽�❹�	❹❺�❺��	➀�	❽➄❽"�	➁❷�	❽➄�	❝❹➄❽�❽	➁❸�	❸"❹�	❽➄�	$%	❹❸�❽➂➀

❽➀�❹	 ➁❽��❹❽	 ➁❸�	 ➁❹�➂	 ➀❿�	 ❸➈	 ❷❹�➆➀	 ➀❹❿❽	 ❽➄�	 ��❹❻	 ❽➄��	 ❾❽�

➁❽➀��➂	➁❸�	➇➅❿❸

➀�❹�	❽➄�	�❤�❹�➆➀	❸"❹�	�❽❽❸	❸➂�

$➁❽��❹❻❹%	➁❽❽➄❽"�	❸���❻	➁❽��❹❽	$%	❸��➅❸❸	❸❺	➃❽❽➄➆➂	❽�❹��	❝➃�➄❹❽

$%	➀❹➂��	���➂	➆➂�	�❹❸�	❸➂➀	❹�	��❺❿	❸➂➅➅➀	�❽❶❽	�❹�❽"❸	❾❽�

❼➈�➂	�➂❹�	❷❻�	$%	❸❺	➀➆	�❹�❻➀	$%	➁❽❷➂❻➄	➁❽��❽❼➅	❽➄❽➂	➀❿

❽❷��➂�%	❸➈	���	❽➄��	➁❽"❹�	➁❸	➁�	$%	�"�	❹�❹�	�❼➀➂	❸��❹
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in haredi parties are seen as subjugating their own interests to
the wishes of the Almighty. haredi activists within the Likud
mainly reject this perception of haredi politicians and severely
criticize the way they are being treated. At the same time, many
of them are to some degree ambivalent, due to their religiosity
and world view. The effect of the haredi cultural model and the
hierarchical distinctions between the spiritual world and the
material world also impacts the political arena, as can be seen
from those interviewed. They distinguish between the work of
the Knesset which focuses on legislation, that is, laying down
principles, and serving a government which focuses on corporal
activity and change. Others describe political involvement as
‘dirty’ and prefer to function as consultants, behind the scene,
without ‘dirtying’ themselves in the political limelight.

The last part of my study is devoted to my claim that political
involvement exposes activists to a new model of masculinity:
the man who works to change the tangible reality that lies beyond
the walls of the Beit Midrash. Some activists described their
encounter with this model as an amazing discovery, and it would
appear that at least some of them fervently embrace it. Another
change reported by some was the feeling that they lost their
naiveté when they encountered the non-haredi, competitive
society that functions according to different norms. Young haredi
men who participate in Likud activities are exposed to new
influences. Involvement in the Likud also constitutes a position
of power. It allows those on the social periphery to return to the
haredi setting in a stronger position, after having been close to
positions of power and influence. It allows them to stand up for
themselves more firmly, gain legitimacy for their way of life,
and in this way generate change within the haredi milieu as
well.
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process of emergence from the protected haredi environment
into the wider Israeli milieu, a trend to which economic and
demographic factors have contributed.

This study will prove that, despite the fact that in many
aspects haredi activists in the Likud deviate from the demands
of the haredi cultural model, in many other aspects this model
continues to mold their behavior, mind-set, and perception. Thus,
for example, I will show how according to this way of thinking,
the individual represents the word of God and the community,
activists  are obligated to behave according to a strict set of
rules, and their consciousness and their fields of interest are
therefore molded. The centrality of the community and its
manifold ties are revealed as an important resource on the way
to political involvement. The ‘haredi-ness’ of these activists can
also be considered a resource because it enables them to serve
as a bridge to the haredi public, which the Likud movement
regards as a pool of potential voters. Further in this study I will
explore how different activists (‘Litvaks,’ Sephardim, and
Hassidim) cope with the hazards facing them as they enter a
political arena that lies beyond the protected confines of the
haredi milieu.

The haredi activists put forward a variety of motives and
reasons for their involvement. Many of them give personal
motives as their incentive. Others emphasize their commitment
to the material needs of the haredi community. Yet, some of
them describe their political involvement as spiritual calling.
They also occasionally mention a desire to protect the haredi
Torah world, or improve the standing of religion in the State.
As of yet haredi involvement in the Likud has not been officially
sanctioned by the rabbis, but there have been indications in
haredi society of a developing awareness of the sanctity of the
State and its institutions, including the political arena.

According to traditional haredi thinking, non-haredi political
leaders are motivated by personal intent. In contrast, politicians
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Summary

Men in Black
A Journey to the Wellsprings of Israeli Politics:

Haredi Men in the Likud

Yohai Hakak, supervised by Aviezer Ravitzky

This study focuses on haredi activists in the Likud movement.
It begins by examining some of the social processes that are
essential for our understanding of haredi affiliation with the
Likud party. One main process is the deteriorating ‘solidarity’
within the haredi faction which allowed for the distinct identities
of haredi sub-groups to be emphasized. This process has
weakened traditional sources of power within haredi society
and contributed to the decline in the status of rabbis who claim
to speak in the name of Torah (da’at Torah). Another cause of
the waning power of traditional sources has been the increase
in critical discourse within this society in recent years. An
additional principle fueling this offensive has been the
‘generational decline’ (yeridat hadorot); the undermining of this
principle has contributed to reduced legitimacy of the traditional
division of power.

This destabilization of the traditional power bases, along
with the emergence of new ones, has led to the formation of a
somewhat more equal and democratic haredi society. Entering
the Likud movement can be regarded as part of this trend. Most
of those who have joined the Likud are on the social margin of
the haredi faction, in contrast to those who are affiliated with
the haredi parties, most of whom belong to the elite. Thus,
affiliation with the Likud has contributed to a more evenhanded
distribution of social power within haredi society.

These developments, which constitute the background for
affiliation with the Likud movement, are accompanied by the
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