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Serrer Capturer Avoir

Mouvoir

Entrainer
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Mouvoir
(2) Dechirer

Frapper

Exploser

Margie serrait une rafale... (avoir vent ballon)

(prendre vent ballon)

le ballon explosa

(dechirement du ballon)

le ballon frappa

l’entraina...

(mouvoir vent ballon)

(mouvoir ballon)
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(a) Smart cards are becoming more attractive

(b) as the price of microcomputing power and storage continues to drop

(c) They have two main advantages over magnetic stripe cards

(d) First, they can carry 10 or even 100 times as much information

(e) and hold it much more robustly

(f) Second, they can execute complex tasks in conjunction with a terminal
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(A) Smart cards are becoming more attractive

(B) as the price of microcomputing power and storage continues to drop

(C) They have two main advantages over magnetic stripe cards

(D) First, they can carry 10 or even 100 times as much information

(E) and hold it much more robustly

(F) Second, they can execute complex tasks in conjunction with a terminal
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0 Á�½g¶�»+º-¶>µe½iÃ+·�¾(º�·M¸�¿Zº4·(¶sº�¶LÂ+ÀZ¸-µ�¹+¶�º	·Q³.½g¹�µLµeÃ+º	º���º-¸-µ8½(¼�¹r´�À$ÁrÇi½g¹+¶LÂ+¶s½gÇg¶�·(Å ½Q¼�µ�º�¶sÅ º )�µ�¶e·(¸�µeÀZ½gÁ
¼�½g¶mº-¾Q·(¿Z¹2·Qµ�À$½gÁ > 2 º0»+º-¸�À$»rº�»�µ�½
¶sº�Â�º4·Qµmµ�Ã+ºnÂr¶�º-¾5ÀZ½g¹+´Cº�)�Â.º-¶�ÀZÅnº-Á�µC³+¹�µCµ�Ã+À$´iµ�À$Å0ºz¸�½gÅ0Â2·(¶sÀ$Á+ÇxµeÃrº
Á+½g¹rÁ+´ + ¸-½gÅ0Ån½gÁnÁ+½g¹+Ár´	·(Á+»�Âr¶�½gÂ�º�¶pÁ+½g¹+Á+´|À$Á�¸-ÀZµe·QµeÀZ½gÁn¼�½g¶sÅ G ·(ÂrÂ.º�·(¶�ÀZÁ+Ç}À$Á�·(¹rµ�½gÅ�·JµeÀ$¸�·(³r´sµe¶�·(¸-µ�´
2 ÀZµ�Ã�Á+½g¹rÁ+´k·(ÂrÂ.º�·(¶�ÀZÁ+Ç\ÀZÁnµeÃrºM·(³+´Eµe¶�·(¸-µ�´kÂ+¶�½�¾5À$»rº�»�³ % µeÃ+º��s½(¹+¶�Á2·Q¿ + Çg½g¿Z»�´sµe·(Á+»2·Q¶�»+´ G ±E0 ÁnµeÃ+ÀZ´pº�¾(· J
¿$¹+·QµeÀZ½gÁ > À$Á ·(»r»+ÀZµ�À$½gÁ�µe½ �)�76"!$#�> #CBVXYQ DZU�DFEHGY[]\_^ � � 6>6JI�Q�B bAK Q^> ·QÁ+» O DRQdS��7BVU
G�Q B����=G�B D��Y>
2 º�¸-½gÁ+´�ÀZ»+º�¶sº�»�µeÃ+ºi¼�½g¿Z¿$½ 2 À$ÁrÇ}´�ÀZÅnÂ+¿ZºMÅ0º-µeÃr½�»+´	½Q¼LÂ+¶s½�»+¹r¸�À$ÁrÇ�·(³+´sµ�¶e·(¸�µe´ %

' 0 ÁSµe¶s½�»r¹+¸-µ�À$½gÁ��
º�µeÃ+½5»�� 0 ÁSµe¶s½ G % µeÃrÀ$´
Å0º-µeÃr½�»z¸�Ã+½5½g´sº�´8´�º-Á�µ�º�Á+¸-º�´���À$ÁzÂ�½g´sÀZµeÀZ½gÁ2·(¿5½g¶s»+º�¶ G ¼�¶�½gÅµ�Ã+ºmÀ$ÁSµe¶s½�»+¹r¸-µeÀZ½gÁx½(¼�µeÃ+ºm»+½5¸�¹rÅnº-Á�µ�¹+ÁSµ�À$¿�µ�Ã+ºm»+º�´sÀ$¶�º-»
¸-½gÅ0Â+¶�º-´�´�ÀZ½gÁ�¶e·Qµ�ºiÀ$´�·(¸�Ã+ÀZº-¾gº-» @
'�� º-ÇgÀ$Á�½(¼ . ·(¶e·(Ç(¶e·(Â+Ã� �!�½g¹+Á0ÄMÀ$´Eµe¶sÀ$³+¹rµ�À$½gÁ"�
º-µ�Ã+½�»�� . ·(¶�·# O DRQdS$�7BVU
G�Q B����=G�B D�� G % µeÃ+ÀZ´
ÀZ´tµeÃ+º O DRQdS��7BVU
G�Q B����=G�B D�� Å0º-µeÃr½�» ·(ÂrÂ+¿$ÀZº�» µ�½x´�º�ÁSµ�º�Á+¸-º�´�·Qµi³�º�ÇgÀZÁ{½(¼�Â2·(¶�·(Çg¶e·QÂ+Ã % µ�½gÂ
¶�·(Á N º-» ´sº�ÁSµeº-Á+¸�º-´M·(¶sºC¸�Ãr½g´�º-Á ¹+ÁSµeÀZ¿�µeÃrºC»rº�´�ÀZ¶�º-»
¸-½gÅnÂr¶�º�´s´�ÀZ½gÁ
¶�·QµeºiÀZ´�·(¸�Ã+ÀZº-¾gº-» @

' 0 ÁSµe¶s½�»r¹+¸-µ�À$½gÁ� %!q½g¹rÁ�ÄMÀ$´Eµe¶sÀ$³+¹rµ�À$½gÁ&��º-µeÃr½�»'� 0 ÁSµe¶s½( O DRQTS)�7BVU
G�Q B*�W�=G�B D+� G % µ�Ã+À$´8À$´8µeÃrº
O DRQTS��7BeU�G�Q B����-G�B D�� Å0º-µ�Ã+½�» ·(Â+Â+¿ZÀ$º-»
µe½�´�º�ÁSµ�º�Á+¸-º�´mÀ$Á�µeÃ+º}ÀZÁSµe¶�½5»+¹+¸�µeÀZ½gÁ
½Q¼
µeÃ+º\·(¶sµ�À$¸�¿Zº %
µ�½gÂ�¶e·(Á N º�»
´�º�ÁSµ�º�Á+¸-º�´i·(¶sºi¸�Ã+½g´sº�Á ¹rÁ�µ�À$¿!µ�Ã+ºm»+º�´sÀ$¶�º-»
¸-½gÅ0Â+¶�º-´�´�ÀZ½gÁ�¶e·Qµ�ºmÀ$´�·(¸�Ã+ÀZº-¾(º�» ±
X ½g¶Cµ�Ã+À$´�º-¾Q·(¿Z¹2·QµeÀZ½gÁ 2 º�¹r´�º�» 1-, µeº-¸�Ã+Á+À$¸�·(¿p·(¶sµ�À$¸�¿Zº�´m¼�¶�½gÅ µ�Ã+º '
Å0º�¶e·Q¿$» '
¿Zº�¸-µ�¶�½gÁrÀ$¸/.uÀZ³+¶e·(¶ %g±

X ½g¶Cº4·(¸�Ã[·Q¶sµeÀZ¸�¿Zºn·QÁ+»)Å0º-µeÃr½�» >�2 º�Â+¶s½�»+¹r¸�º�»)·(Á[·(³+´Eµe¶�·(¸-µ}·Qµ�µ�Ã+º�´�·(Å0ºn¸-½gÅnÂr¶�º�´s´�ÀZ½gÁaµeÃ+·Qµ �)�10
6"!$# Ã2·Q»\Â+¶s½�»+¹r¸�º�» ±�& Ã+º-Á >T2 º�º�)5µe¶�·(¸-µ�º�»\µ�Ã+º�Á+½g¹+Á+´�¼�¶�½gÅ º4·(¸�Ãz·Q³+´sµ�¶e·(¸�µ>¹+´sÀ$Á+Ç�µeÃrºpÀZÁr¼�½g¶�Ån·Qµ�À$½gÁ
Â+¶s½U¾5ÀZ»+º�»l³ % µeÃ+º .�2 '^J µe·(ÇgÇgº-¶ ±43 º0·(¿$´s½�µe·(ÇgÇgº-»,µeÃ+º0·(¹rµ�Ã+½g¶C·(³+´Eµe¶�·(¸-µC·(Ár»�º )�µ�¶e·(¸�µeº-»�µeÃrº0¿ZÀ$´Eµi½(¼
Á+½g¹rÁ+´	¼�¶�½gÅ�À`µ ± & ½0´�¹+Å¢¹+Â > 2 º�Ã2·4¾(ºCµ�Ã+ºi¼�½g¿$¿Z½ 2 ÀZÁ+Ç}´sº-µe´�½(¼�Á+½g¹+Ár´5� ²76 � 6/18, G %

':9 :<;�`J� � ����� � G »rº�Á+½(µ�º�´�µeÃ+ºm´�º�µt½Q¼>Á+½(¹+Á+´�º�)5µe¶�·(¸-µ�º�»
¼�¶s½gÅ¢µ�Ã+ºmÀ$»+º�·(¿�·(³+´Eµe¶e·Q¸-µ�½(¼L»r½�¸-¹+Ånº-ÁSµ
� ·(Á+»�¶sº�Â+¶sº�´�º-ÁSµe´t½(¹+¶>= : 7 � ��� 5 `�� 5 � � ¼�½g¶kµeÃrÀ$´	º-¾Q·(¿Z¹2·Qµ�À$½gÁ @
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µ�Ã+º�·(¹rµ�½gÅ�·JµeÀ$¸0Å0º-µeÃr½�»�� � � 6"!$#�>D#CBeXYQ�DZU�DFEHGH>�O DRQdS��7BVU
G�Q B����=G�B D��Y> 0 Á�µ�¶�½ >30 Á�µ�¶�½? 
O DRQTS@��BVU
G�Q B*�W�=G�B D�� >A. ·(¶�·A O DRQdSB�7BVU
G�Q B����=G�B D�� G ¼�½(¶	»+½�¸-¹+Å0º�ÁSµ � ±

3 ºm¸-½gÅnÂr¹rµeº-»�¶sº�¸�·(¿$¿ > Â+¶sº�¸-À$´�ÀZ½gÁ�·(Á+» X J ´�¸�½(¶�ºt¼�½g¶�·Q¿$¿.µ�Ã+ºiÅ0º-µeÃr½�»+´�·QÁ+»�·(³+´sµ�¶e·(¸�µe´�·(´k¼�½(¿$¿$½ 2 ´ %
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& Ã+º{·4¾(º�¶e·QÇgº{À$Á�¼�½g¶�Ån·QµeÀZ½gÁ[½�¾gº-¶nµeÃrº 18, »+½5¸�¹+Å0º�ÁSµe´nÀ$´0Â+¶�º-´�º-Á�µ�º�» À$Á & ·(³+¿$º w�±�,r± 'L¾gº�Á À`¼MÀZÁ
µeÃrÀ$´	º�)�Â�º�¶sÀ$Å0º�ÁSµ > �)�76*!+# ½g³rµ�·QÀ$Á+º-»�µ�Ã+ºm³.º�µ�µ�º�¶�´�¸-½g¶�ºC·(Á+»�µeÃrºC¶�·(Á N À$ÁrÇ0ÀZ´kµeÃ+ºm´�·(Ånºm·Q´�³�º-¼�½(¶�º >
µeÃrºzÁ5¹rÅ}³.º-¶�´iÇg¶sº4·Qµ�¿ % »+ÀI��º-¶t¼�¶�½gÅ µeÃrº}Â+¶�º�¾5À$½g¹+´iº�¾Q·(¿$¹2·JµeÀ$½(Á ¶�º�¾gº�·(¿$ÀZÁ+Ç�µeÃ2·Jµi½g¹+¶tµ�º�¶sÅ º )�µ�¶e·(¸�µeÀZ½gÁ
·(¿ZÇg½g¶�À`µeÃ+Å Çg·�¾(ºm·(»r¾Q·(ÁSµ�·QÇgºtµe½ � � 6"!$# ½�¾gº-¶kµeÃ+ºt½(µeÃ+º-¶kÅ0º-µeÃr½�»+½(¿$½gÇgÀZº�´ > ·Q´	·}¸�½gÁr´�º���¹+º-Á+¸�º > µeÃ+ÀZ´
·(´ N ¼�½g¶|µ�Ã+ºi¸�½(Á+´sµ�¶�¹+¸�µeÀ$½(Áx½(¼�Çg½g¿$»x´Eµ�·(Ár»2·(¶�»r´�·(Á+»xÅ0º4·(´s¹+¶�º-´�½Q¼�´sÀ$Å0À$¿$·(¶�À`µ % Á+½(µ	³rÀ#·(´sº�»�µe½�·QÁ % Â2·(¶ J
µeÀZ¸�¹+¿$·(¶>Å0º-µ�Ã+½5» ± & Ã+ÀZ´
¿$ÀZµsµe¿Zº|º�)�Â�º�¶sÀ$Å0º�ÁSµ8Ã+º�¿ZÂ.º-»�¹+´
µe½m¸�½g¶s¶�½g³�½g¶�·Qµeº|µ�Ã2·Qµ�·M¾gº-¶ % ´sÀ$Å0Â+¿$º|Ånº�µeÃ+½5»z½(¼
¸�Ã+½5½g´�ÀZÁ+Ç0´�º�ÁSµ�º�Á+¸-º�´M¼�¶�½(Å�À$ÁSµe¶s½�»r¹+¸-µ�À$½gÁ�¸�½(Å}³+À$Árº�» 2 ÀZµeÃ�Á+½g¹rÁ »+ÀZ´sµe¶sÀ$³+¹�µeÀ$½(Á�Âr¶�½5»+¹+¸�º-»
¾(º�¶ % Çg½5½5»
¶�º-´�¹+¿`µe´	¼�½g¶	½g¹r¶kµeº�´Eµt´sº-µ ±
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3 ºtÃ2·4¾gºC·(¿$´s½\º )rÂr¿$½g¶sº�»xµeÃ+ºt¹+´�ºM½Q¼�¸-½gÁSµeº-Á�µ J ³2·Q´�º�»�Å0º4·(´s¹+¶�º-´	½(¼�´�ÀZÅnÀZ¿#·(¶sÀZµ % ´�¹+¸�Ã
·(´|µ�Ã+ºt¾gº-¸-µ�½g¶
´�Â+·(¸�º}Å0½5»+º�¿u¼�½g¶�µeÃ+º�º-¾Q·(¿$¹+·QµeÀZ½gÁ
½Q¼
µeº�)5µt´�¹+Å0Å�·Q¶�À
	�·QµeÀZ½gÁ�´ % ´sµ�º�Å0´m·(´t¶sº�¸-º�ÁSµe¿ % Â+¶s½gÂ�½g´�º-»{³ % ÄM½ J
Á2· 2 · % º-µm·Q¿ ± � $ �Y� � G ± 0 Á{µeÃ+ÀZ´MÅ0½�»+º-¿ � ' ·(¿`µe½gÁ >�²21 ��� G > º4·(¸�Ã{µ�º�)5µm½g¶t·(³+´sµ�¶e·(¸�µiÀ$´t¶�º�Âr¶�º�´sº�ÁSµeº-»a·Q´i·
¾gº-¸-µ�½g¶p½Q¼.µ�º�¶�Å 2 º-À$ÇgÃSµe´ ±^0 Án½g¹r¶�¸�·(´�º >H2 º�¶�º-Â+¶�º-´�º�ÁSµ�º�»�µ�Ã+º�·(¹rµe½(Å�·Qµ�À$¸	·Q³+´sµ�¶e·(¸�µe´8À$Á�µeÃ+º�º�¾(·Q¿$¹2·Qµ�À$½gÁ
·(´|¾(º�¸�µe½g¶s´	½(¼�Á+½g¹+Ár´ 2 º-À$ÇgÃSµ�´	Á+½g¶�Ån·(¿ZÀ
	�º-» 2 À`µeÃxÀZÁ�¾(º�¶s´�ºi»+½5¸�¹+Å0º�ÁSµk¼�¶sº���¹+º-Á+¸ % � ' ·(¿`µe½gÁ >.²21 ��� G > µeÃrº
À$»rº4·(¿.·(³+´Eµe¶e·Q¸-µe´ 2 º�¶sºm·(¿$´s½}¶�º-Â+¶�º-´�º-Á�µ�º�»
·(´|¾(º�¸-µ�½g¶�´�½(¼�Ár½g¹+Á+´ 2 º�ÀZÇgÃSµe´ ±/& Ã+ºi´�ÀZÅnÀZ¿#·(¶sÀZµ % ³.º�µ 2 º-º�Á
·(Á
·(¹rµ�½gÅn·QµeÀZ¸�·(³+´sµ�¶e·(¸�µz·(Ár»�µeÃrº�À$»rº4·(¿8·(³r´sµe¶�·(¸-µ\À$´mÇgÀ`¾gº�Áa³ % µ�Ã+ºn¸-½g´�ÀZÁ+º�½Q¼|µeÃrº�·(Á+Ç(¿$º�³.º�µ 2 º-º�Á[µeÃrº
¾gº-¸-µ�½g¶�´q¶�º�Âr¶�º�´sº�ÁSµeÀZÁ+Çnµ�Ã+º�·(³+´sµ�¶e·(¸�µe´ ± 0 ¼>µeÃ+ºC¸�½g´sÀ$Á+ºmÀZ´�¸-¿$½g´sºiµe½ ²K> ³.½(µ�Ã ·Q³+´sµ�¶e·(¸�µe´�¸4·(Á
³.ºm»+º-º�Å0º�»
·(´i´sÀ$Å0À$¿#·Q¶qÀZÁ,¸�½gÁSµeº-ÁSµ ±�0 Á,µeÃ+ÀZ´Mº-¾Q·(¿Z¹2·Qµ�À$½gÁ 2 º�Ã2·4¾gº�½g³rµe·(À$Árº�» Çg½5½�»{¶sº�´s¹+¿Zµ�´M¼�½g¶ � � 6"!$# 2 Ãrº�Á
¸�½(ÅnÂ2·Q¶�º�» 2 À`µeÃ}µeÃrº	Ånº�µeÃ+½5»+´
¹+´sº�»0À$Á}µeÃrº�Âr¶�º-¾5ÀZ½g¹+´
º-¾Q·(¿Z¹2·Qµ�À$½gÁ ± & Ã+º�·4¾gº-¶e·(Çgº�¸-½g´�ÀZÁ+ºk¼�½g¶Lº�·(¸�ÃnÅ0º J
µeÃr½�»
¸�½gÅ0Â+¹rµ�º�» ½�¾(º�¶ 1-, »+½5¸�¹rÅnº-Á�µ�´tÀZ´qÂ+¶sº�´sº�ÁSµeº-»,À$Á & ·(³r¿$º w�± = ± ÄMº-µ�·QÀ$¿$´�·(³�½g¹rµ�µ�Ã+À$´�º�)�Â�º�¶�ÀZÅnº-ÁSµ
2 À$¿Z¿�³�ºmÇgÀZ¾(º�Á�À$Á � ' ·QÇgÇgÀ$½(Á�·(Á+» .�·(Â2·(¿ZÅnº > $ �Y� � ³ G ±
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µ�Ã+ºmº�)�Â.º-¶�ÀZÅnº-Á�µ��pº�»+º-´�¸-¶�À$³�ºmÀ$Á�µeÃ+ºmÁ+º )5µt´sº�¸-µ�À$½gÁ > �pºC½gÁ+¿ % ·(»+»+¶sº�´s´qµeÃrºCÀZ´�´s¹+º�½Q¼>´sº�ÁSµeº-Á+¸�º
·(¸-¸�º�Â�µ�·(³+ÀZ¿$À`µ %g±�� Á ½g¶�»+º-¶�µe½aº-¾Q·(¿$¹+·Qµeº µ�Ã+º,·(¸-¸�º-Ârµ�·(³rÀ$¿$À`µ % ½(¼iµeÃ+º ´�º�ÁSµ�º�Á+¸-º�´�Â+¶�½5»+¹+¸-º�» ¹+´�ÀZÁ+Ç)½g¹r¶
Å0º-µeÃr½�» > �pºz¹+´�º-»lÃ�¹+Ån·(Á��s¹+»rÇgº�´m·(Ár»��|º�·(´ N º-» µ�Ã+º�Å µe½�»rº�¸�ÀZ»+º}À`¼
µeÃ+º}´sº�ÁSµeº-Á+¸�º-´�Âr¶�½5»+¹+¸�º-» ³ %
�)�76"!$# ·(¶�ºi·Q¸�¸�º-Ârµ�·Q³+¿$ºMµ�½z³.ºiÀZÁ+¸�¿Z¹+»+º�»xÀZÁxÀ$Á+»rÀ$¸4·JµeÀZ¾(ºi·(³+´Eµe¶�·(¸-µ�´���Ã+º�Á�¸�½gÅ0Â2·(¶sº�»���À`µeÃxÃ�¹+Ån·(Á
Â+¶s½�»+¹r¸�º�»�´�º-ÁSµeº�Ár¸�º�´ ±
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� Á¬µ�Ã+À$´\º�)�Â.º-¶�ÀZÅnº-Á�µ�� �pº�¶sº�¿ZÀ$º�»[½(Á , Ã�¹+Ån·(Á��s¹+»+Ç(º�´ ��ÀZµ�Ã¬º )�Â.º-¶�À$º-Á+¸�º�ÀZÁ[¶�º4·Q»+À$Á+Ç{µ�º�¸�Ã+ÁrÀ$¸4·Q¿
·(¶EµeÀ$¸-¿$º-´ ±�3 º�Â+¶�º-´�º-Á�µ�º�»,µeÃrº �s¹+»+Çgº-´ ��À`µeÃ,·0¿$À$´Eµt½Q¼ ² ,�� ¶e·(Á+»r½gÅn¿ % ´�º-¿$º�¸�µeº-»,´�º�ÁSµ�º�Á+¸-º�´i¼�¶�½gÅ�µ�Ã+¶�º-º
»+ÀI��º-¶�º�ÁSµp´�½g¹r¶�¸�º-´ % � ²�� ,�� ´sº�ÁSµeº-Á+¸�º-´ ��¶�À`µ�µ�º�Á0³ % Âr¶�½(¼�º-´�´�ÀZ½gÁ2·(¿�·(³r´sµe¶�·(¸-µ�½g¶�´��	��
 � ��� $�� ,�� ´�º-Á�µ�º�Á+¸-º�´
��¶�À`µ�µ�º�Á�³ % µ�Ã+ºi·(¹�µeÃ+½g¶s´k½(¼�´s½g¹+¶�¸-ºM»+½5¸�¹+Å0º�ÁSµ�´7� ' Ä � ��Ã+À$¸�Ãx¸-½gÁSµ�·(ÀZÁ�µeÃ+ºtÀ$Ár¼�½g¶sÅ�·JµeÀ$½(Á0¶sº�Â�½g¶sµ�º�»xÀZÁ
µeÃrºqÂ+¶s½(¼�º�´s´�ÀZ½gÁ2·(¿�·(³r´sµe¶�·(¸-µ�´|½(¼�½g¹+¶8¸�½(¶�Â+¹+´�½g¶�À$ÁzµeÃrºt·(³r´sµe¶�·(¸-µ�´ �pºqÇ(º�Á+º-¶e·Qµ�º��5·(Á+»'� ,
� ,�� ´�º-Á�µ�º�Á+¸-º�´
Â+¶s½�»+¹r¸�º�»�³ % ½g¹r¶p´ % ´Eµeº-Å � ' 
 � ��½gÁr¿ % ÆEµ�½gÂ+À$¸�·(¿ È ´sº�ÁSµeº-Á+¸�º-´ ��± � Á & ·(³+¿$º w�± , � �|ºq´�Ã+½ � ½gÁrºq´sº�ÁSµeº-Á+¸�º
½(¼>º4·(¸�Ã�µ % Â�º ±F& Ã+ºC´�º-ÁSµeº�Ár¸�º�´ �|º-¶�ºCÂ+¶�º-´�º�ÁSµ�º�»,À$Á�¶�·(Á+»+½gÅ¢½g¶�»+º-¶�·(Á+» ��ÀZµeÃr½g¹rµ�´�½g¹r¶�¸�ºCÀ$Ár»+À$¸�·QµeÀZ½gÁ ±
3 º�·(´��Qº�» µeÃ+º>�s¹+»rÇgº�´iµe½x»rº�¸�ÀZ»+º}¼�½g¶Mº�·(¸�Ãl´�º�ÁSµ�º�Á+¸-ºnÀ`¼8ÀZµ �|·(´m·(¸-¸�º�Â�µ�·(³+¿Zºz½g¶iÁ+½(µtµe½x³�ºzÀ$Á+¸-¿$¹+»+º-»
À$Á�ÀZÁ+»+À$¸�·QµeÀ`¾gºi·Q³+´sµ�¶e·(¸�µe´ ±F& Ã+ºm´sº�ÁSµeº-Á+¸�º-´MÃ2·(»�µe½�³�º �s¹r»+Çgº�»�À$Ár»+º�Â�º�Á+»rº�ÁSµt½(Á+ºC·(Á+½(µ�Ã+º�¶ ± 
t´�À$ÁxµeÃrº
º-¾Q·(¿Z¹2·Qµ�À$½gÁ�»r½gÁ+ºi³ % 0 ½5¸�Ã � ²21310/
� � �pºmÇgÀZ¾(ºtµeÃ+º �s¹+»rÇgº�´	´s½gÅnºi¸-¶�À`µeº�¶sÀ#·�¼�½(¶	´�º�ÁSµ�º�Á+¸-º\·(¸-¸�º-Ârµ�·(³rÀ$¿$À`µ % �
´�¹r¸�Ã ·(´�ÆsÇg½5½5»
Çg¶�·(Å0Å�·(¶ È ·QÁ+» Æs¸-½g¶�¶sº�¸-µt´�Â�º�¿Z¿$À$ÁrÇ È ��·(Á+»{·(¿$´s½�·�´sÃ+½g¶sµt´sµe·Qµeº-Ånº-Á�µ�ÆEµeÃ+º�´�º-Á�µ�º�Á+¸-º�´
·(¶sº�Çgº-Á+º�¶�·(¿$¿ % ³+¶sÀ$º-¼���·QÁ+» ¹+´s¹2·(¿Z¿ % �2»r½gÁ���µq¸-½gÁSµ�·(ÀZÁ ¶sº-¼�º�¶sº�Á+¸-º�´tµ�½0µ�Ã+ºC´�½g¹+¶s¸�º�»+½�¸-¹+Å0º�ÁSµ ± È 3 º�Çg·�¾(º
µeÃrº(�s¹r»+Çgº�´zµ��p½�º )r·(ÅnÂr¿$º�´z½Q¼tÇg½5½5»[À$Á+»+ÀZ¸4·Qµ�ÀZ¾(ºx·(³+´Eµe¶e·Q¸-µe´ ��¶�À`µ�µ�º�Áf³ % Â+¶�½Q¼�º�´�´sÀ$½gÁ+·(¿	·(³+´Eµe¶�·(¸-µ�½g¶�´ ±
& Ã+º �s¹+»+Ç(º�´��|º-¶�º�À$Ár¼�½(¶�Å0º�»zµeÃ2·Jµ
µeÃ+º % ¸�½g¹r¿$»�¸�½gÁr´�À$»rº�¶�·i´�º�ÁSµ�º�Á+¸-ºM·(¸-¸�º�Â�µ�·(³+¿Zº�º-¾gº-Á�À`¼.À`µ8¸�½gÁSµe·(À$Á+º-»
Å0À$Á+½g¶�º�¶�¶s½g¶�´ ± & Ã+º % �pº�¶sºa·(¿Z´�½[µe½(¿$» µeÃ2·Jµ
´s½gÅ0º�·Q¸�¶�½(Á % Å0´
¸-½g¹+¿Z»�·QÂ+Â.º�·(¶ ��ÀZµ�Ã+½g¹rµ�º )rÂ+·(Á+´�ÀZ½gÁ
·(Á+» µ�Ã2·Qµ�µ�Ã+À$´�´sÀZµ�¹2·QµeÀZ½gÁ �|·(´�·(¿Z´�½f·(¸-¸�º�Â�µ�·(³+¿Zº ��µ�Ã+À$´ ��ÀZ¿$¿�³.º{·(Á À$´�´s¹+º,½gÁ+¸-º��|º,º�¾Q·(¿$¹2·Jµeº µ�º�)5µ
·(¸-¸�º�Â�µ�·(³+ÀZ¿$À`µ %��F± 3 ºp¹+´�º-»}µeÃ+º�¾g½(µ�ºk½(¼2µeÃrº|Ån· �s½g¶�À`µ % À$Á�½g¶�»+º-¶�µ�½t¸�½(Á+´�ÀZ»+º�¶>·t´�º-Á�µ�º�Á+¸-º�·(´
·(¸-¸�º-Ârµ�·(³r¿$º ±
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!#"%$ °�w�± ,L%+' º�ÁSµeº-Á+¸�º-´	¼�¶�½gÅ µ�Ã+º , ' ½g¹+¶�¸-º�´ %���� 6���� � ' 
 � ���
¶�½(¼�º-´�´�ÀZ½gÁ2·(¿�
t³r´sµe¶�·(¸-µ�½g¶7��� 
 � �r·QÁ+»
' ½g¹r¶�¸�ºCÄM½5¸�¹+Å0º�ÁSµ#� ' Ä �
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& Ã+º�¶�º-´�¹+¿`µe´i½(¼8µeÃrºzº�)�Â.º-¶�ÀZÅnº-Á�µi·(¶�ºzÂ+¶sº�´sº�ÁSµeº-»aÀ$Á & ·(³+¿Zº w�±�/r± & Ãrº�´�º�ÀZÁ+»+À$¸�·Qµeº}·�Çg½�½5»,·(¸-¸�º-Â�!
µ�·Q³+À$¿ZÀZµ % ¶e·Qµ�º�¼�½g¶ ���76"�#� ��Ã+º�Á�¸-½gÅ0Â2·(¶�º-» ��À`µeÃ¬Ã�¹+Å�·QÁcÇgº-Á+º�¶�·Qµeº-»c´�º-ÁSµeº�Ár¸�º�´ ± �
½g´Eµ�½Q¼tµeÃrº
´�º-ÁSµeº�Ár¸�º�´q·(¹rµ�½gÅn·QµeÀZ¸4·(¿Z¿ % Çgº-Á+º�¶�·Qµeº-» �|º-¶�ºi¹+Á2·Q¸�¸�º-Ârµ�·Q³+¿$ºM¼�½g¶pµeÃ+ºt¾(º�¶ % ´e·(Å0ºM¶sº4·(´s½gÁ+´kµeÃ+·Qµ	Ã�¹+Ån·(Á
Â+¶s½�»+¹r¸�º�»¬´�º-ÁSµeº�Ár¸�º�´ �|º-¶�º�¹+Á2·(¸-¸�º�Â�µ�·(³+¿Zº ��µe½5½ ³+¶�ÀZº-¼���µe½5½l¿Z½gÁ+Ç��>¹+´�º�½(¼qÂ2·(´s´�ÀZ¾(º�¾(½gÀ$¸-º��
ÀZÅnÂ�º�¶s´�½$!
Á2·(¿	�2º-µ�¸ ±%��±F& Ã+º\´sº�ÁSµeº-Á+¸�º-´iÂ+¶�½5»+¹+¸-º�»
³ % Â+¶s½(¼�º�´s´�ÀZ½gÁ2·(¿�·(³+´Eµe¶�·(¸-µ�½g¶�´ �|º-¶�º\·(¿ �|· % ´qÅn½(¶�ºC·(¸�¸-º�Ârµe·(³+¿Zº
µeÃ+·(Ánµ�Ã+ºq½QµeÃ+º-¶�µ��p½�µ % Â�º�´|½Q¼u´�º-Á�µ�º�Á+¸-º�´ ± !q½(µ�º	µeÃ2·Qµ�µeÃrºqÀZÁr¼�½g¶�Ån·Qµ�À$½gÁ}¼�¶s½gÅ µeÃrºq´s½g¹+¶�¸-ºt»+½5¸�¹rÅnº-Á�µ�´
¸�½(Ånº-´C¼�¶s½gÅ ´�º-ÁSµeº�Ár¸�º�´�µeÃ2·Qµ�·(¶sºn´s½gÅ0º-µeÀZÅnº-´Mµe½5½�À$Ár¼�½g¶sÅ�·JµeÀZ¾(ºz½g¶iµeÃ2·Jµ�´s½gÅ0º-µeÀZÅnº-´iÀ$Á+¸-¿$¹+»rº�µ�ÀZµ�¿$º�´
·(Á+»�¸4·QÂrµeÀZ½gÁ+´�&rµ�Ã+À$´�ÀZÁxÂ2·(¶sµ�º )rÂr¿#·(ÀZÁ+´kµeÃ+ºm¶sº�´�¹r¿Zµe´ ±
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' ½g¹+¶�¸-º �(¹+»+Ç(º ² �(¹r»+Çgº $ �(¹r»+Çgº , 
q¸�¸�º-Ârµeº-»
��� 6���� � ' 
 � = $ � � = � � = ��� 10/�� � $0$ � =2= � � = $ � � = � �
�
¶s½(¼�º�´s´�À$½(Á2·(¿�
q³+´sµ�¶e·(¸�µe½g¶#�	��
 � = / � 1?$�� � ,�� � ² ����� � $�1 � , � � � = w � 1 = � �
' ½g¹+¶�¸-ºCÄM½�¸-¹+Ånº-ÁSµ#� ' Ä � , w � w = � � = ��� 10/�� � $-, � ,$�"� � , � � w2/"� �

!#"%$ °Sw�±J/�� !q¹+Å}³�º�¶	½Q¼ 
q¸�¸�º-Ârµ�·Q³+¿$º ' º�ÁSµ�º�Á+¸-º�´M·QÁ+» 
�¾gº-¶e·(Çgº 
q¸�¸�º-Ârµ�·Q³+À$¿ZÀZµ %

��� � !#"�$�%'&)( *,+.-0/213-.4�56%'& 78*:9;4=<�52&)>�56$

2 ¹+¶
´sº�¸-½gÁ+» º )�Â.º-¶�À$Å0º�ÁSµ ��Ã+À$¸�Ã �k·Q´
º )�µ�¶�ÀZÁ+´�ÀZ¸�·Q»+»+¶�º-´�´sº�» µeÃrº�º�¾(·Q¿$¹2·Qµ�À$½gÁ ½Q¼}¸�½(Á�µ�º�ÁSµ,·QÁ+»
µeº )5µ �5¹+·(¿$À`µ@?���µeÃ+ÀZ´\µeÀZÅnº0¹+´�ÀZÁ+Ç,Ã�¹+Ån·(Á��s¹+»+Çgº-´ ± 3 º�¸-½gÅnÂ+·(¶�º-»)µeÃ+ºx·Q³+´sµ�¶e·(¸�µe´zÂ+¶s½�»+¹r¸�º�»f³A? ���10
B ��� ��À`µeÃ¬·(³+´Eµe¶�·(¸-µ�´0Âr¶�½5»+¹+¸�º-»b³A? �CBDCFE�DHG
D�E GAIKJML ��� BNB IOE�BQPAKRE ·(Á+» ��À`µeÃ¬·(³+´Eµe¶e·Q¸-µe´�Â+¹ !
³+¿ZÀ$´�Ãrº�» ��ÀZµ�Ã,´�½g¹+¶s¸�º�»+½5¸�¹+Å0º�ÁSµ�´ ��¹+´�¹+·(¿$¿S?{·(¹�µeÃ+½g¶m·Q³+´sµ�¶e·(¸�µe´ �F± 
t´iÀZÁ{µeÃ+ºUTOV��'� 
 0 º�¾(·Q¿$¹2·Qµ�À$½gÁ
� �
·(Á+À�º�µ	·(¿ ± � ²2131 � � � �pºMÂ.º-¶s¼�½g¶sÅnº-»x·\¸�·Qµeº-Çg½g¶�À 	4·Qµ�À$½gÁ0µ�·(´ � ± 3 ºMÂ+¶�º-´�º-Á�µ�º�»5�s¹+»+Ç(º�´ ��À`µeÃx·(³r´sµe¶�·(¸-µ�´
·(Á+»XW+¾gº\¿$À$´Eµe´�½(¼ �QºY? �p½g¶�»+´&��»+º�´s¸�¶sÀ$Ârµ�½g¶�´ ��±�& Ã+º �s¹+»rÇgº�´MÃ+·(»
µ�½�»+º-¸�À$»rº�µe½ ��Ã+À$¸�Ã ¿$À$´Eµ�½(¼ �QºY? �|½(¶�»+´
µeÃrºM·(³+´Eµe¶�·(¸-µ|³.º-¿$½gÁ+Ç(´pÇgÀ`¾gº-Á�µeÃ+º�¼�·(¸�µ|µeÃ+·Qµ|»rÀ �.º�¶�º-ÁSµk¿$ÀZ´sµ�´�´sÃ2·(¶sºM´�½gÅ0º �(ºY? �p½g¶�»r´ ±/& Ã+½(´�ºM¿ZÀ$´sµ�´��pº�¶sº
½g³rµe·(À$Árº�»\¼�¶s½gÅ µ�Ã+º��s½g¹+¶sÁ2·(¿Z´ ��Ã+º-¶�ºkµeÃrºk´�½g¹r¶�¸�º	»r½�¸-¹+Ånº-ÁSµe´ �pº�¶�º	Âr¹+³+¿$ÀZ´�Ã+º-» ±�& Ãrº	À$»+º�·t³.º-Ã+À$Ár»}µeÃ+ÀZ´
º-¾Q·(¿Z¹2·Qµ�À$½gÁ�À$´8µe½�´�º-ºtÀZ¼.µeÃ+ºq·(³+´Eµe¶�·(¸-µ|¸�½gÁS¾gºZ?5´kµeÃ+º�¾gº-¶[?nº�´�´sº�ÁSµeÀ$·(¿�¸�½gÁSµeº-ÁSµk½(¼!µ�Ã+ºt´s½g¹+¶s¸�ºt»r½�¸-¹+Ånº-ÁSµ
À$Á�½g¶s»+º�¶	µ�½0Ãrº�¿$Â�¶sº4·(»+º-¶�´�µe½�¸�½(ÅnÂ+¿Zº-µ�ºm·�¸-¿#·(´s´�ÀSW2¸4·Qµ�À$½gÁ�µe·(´�� ±

� Á\½g¶s»+º�¶uµ�½qº�¾(·Q¿$¹2·Qµ�ºLµeÃ+º���¹2·(¿ZÀZµ@?M½Q¼rµeÃrº8µ�º�)5µ � �pº|·Q´��(º-»\µeÃrº1�s¹r»+Çgº�´�µe½�Â+¶s½U¾5ÀZ»+º�·(Á\·Q¸�¸�º-Ârµ�·Q³+À$¿ZÀZµ@?
´�¸-½g¶�º�³�º-µ��pº�º-Á � ·(Á+» , ¼�½g¶qµeÃ+º0·(³+´Eµe¶�·(¸-µ�� � ¼�½g¶M¹+Á2·Q¸�¸�º-Ârµ�·Q³+¿$º0·(Á+» , ¼�½g¶M·(¸�¸-º�Ârµe·(³+¿$º � ³2·(´sº�»l½gÁ
µeÃrº}¼�½g¿$¿Z½ ��ÀZÁ+Ç�¸-¶�ÀZµ�º�¶sÀ#·nµe·��(º-Ál¼�¶s½gÅ - ½ ��¿$ºY?)� ²21 �A\ � ��Ã+ÀZ¸�Ã �|º-¶�º0½gÁ+¿K?
´�¹rÇgÇgº�´EµeÀZ½gÁ+´C·(Á+» �pº�¶�º�Á+½Qµ
¸�½(ÅnÂ+¹r¿$´�½(¶[? �

] Çg½5½5»x´�Â�º�¿$¿ZÀ$Á+Ç�·QÁ+»
Ç(¶e·(Å0Å�·Q¶�&

] ¸-¿$º4·Q¶	À$Á+»+ÀZ¸4·Qµ�À$½gÁ�½(¼�µ�Ã+ºiµe½gÂrÀ$¸i½(¼�µeÃ+ºm´s½g¹+¶�¸-º�»r½�¸-¹+Ånº-ÁSµ(�wµe½gÂrÀ$¸4·Q¿�´�º-ÁSµeº�Ár¸�º � &

] ÀZÅnÂ�º�¶s´�½gÁ2·Q¿�&

] ´sÀ$Á+Çg¿ZºMÂ2·(¶�·(Çg¶�·(Â+Ã &

] ¸-½gÁ+¸�ÀZ´�º-Á+º�´s´"��Ár½0¹rÁ+Á+º�¸-º�´s´e·(¶^?
¶sº-¼�º-¶�º�Ár¸�º�´�µe½zµeÃrºC´s½g¹+¶s¸�ºC»+½�¸-¹+Å0º�ÁSµ � &

] ¶sº4·(»2·Q³+¿$ºm·(Ár»
¹+Ár»+º�¶s´sµ�·QÁ+»2·(³+¿Zº &

] ·(¸-¶�½gÁA?5Å0´q·Q¶�ºmÂ+¶�º-´�º-Á�µ�º�» ·(¿$½gÁrÇ ��ÀZµeÃ�µeÃrº�À$¶	º )�Â2·(Á+´sÀ$½gÁ+´ &.·QÁ+»

] ½(µ�Ã+º�¶�¸�¶sÀZµeº-¶�À$·�µ�Ã2·Qµ�µeÃ+º �s¹+»+Çgºp¸�½gÁ+´sÀ$»+º-¶�º-»}À$Å0Â.½(¶sµ�·QÁ�µ�·(´�·(Á}º )�Â.º-¶�À$º-Á+¸�º-»z¶�º�·(»+º�¶�½(¼�·(³r´sµe¶�·(¸-µ�´
½(¼�µeº-¸�Ã+Á+ÀZ¸4·(¿u»+½5¸�¹rÅnº-Á�µ�´ ±

3 ºMµ�½g¿$»�µ�Ã+º �s¹+»+Ç(º�´kµeÃ+·Qµ �|º �p½g¹+¿Z»x¸�½gÁ+´sÀ$»+º-¶kµeÃ+ºm·Q³+´sµ�¶e·(¸�µe´ ��ÀZµ�Ãx´�¸�½(¶�º�´�·(³�½�¾gº_\ ± , ·(´	·(¸-¸�º-Â�!
µ�·Q³+¿$º ± T5½gÅnºn¸�¶sÀZµeº-¶�À$· ·(¶sº�Å0½g¶�º0À$Å0Â.½(¶sµ�·QÁ�µmµ�Ã2·(Á)½(µ�Ã+º�¶s´�&�¼�½(¶\º�)r·(Å0Â+¿Zº���º-¾Q·(¿Z¹2·Qµe½(¶�´\»r½{Á+½(µ\¸4·(¶sº
·(³�½g¹rµ�ÀZÅnÂ�º�¶s´�½gÁ2·Q¿!½g¶	Â�º�¶�´s½gÁ2·(¿u´Eµ@?5¿$ºm³+¹rµ�¸4·Q¶�ºC·(³�½g¹rµ�¶�º�·(»2·(³rÀ$¿$À`µ@? ±
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� I@G�KRE B I�� G
� D ��E C K � D C
� B K ��G G � �pºC¹r´�º�»xµ�º�Á�´�½g¹r¶�¸�ºi»r½�¸-¹+Ånº-ÁSµe´k¼�¶�½(Å µeÃrº��s½g¹+¶sÁ2·(¿	Æ � Á+»+¹+´Eµe¶�À$·(¿ - ½g³�½(µe´ È
¼�½g¹+Ár»¬½(Áfµ�Ã+º�'
Ånº-¶e·(¿Z» '8¿Zº�¸�µe¶�½(Á+À$¸ .uÀ$³r¶e·(¶^? ��·(¿$¿�µeº�¸�ÃrÁ+À$¸�·(¿�·(¶sµ�À$¸-¿$º�´ ��± & Ã+º�·(¶sµ�À$¸�¿Zº�´ �pº�¶sº
»r½ ��Á !
¿$½g·(»+º�»¬À$ÁfÂ+¿$·(À$Á[µ�º�)5µn¼�½(¶�Ån·Qµ ±(& Ãrº
»+½5¸�¹rÅnº-Á�µ�´�·Q¶�º �5¹rÀZµeº�¿Z½gÁ+Ç,µeº )�µ�´ ��³.º�µ��|º-º�Á ² ,"! ·(Á+»$# ²%!
¸�Ã2·(¶�·(¸-µ�º�¶s´ � ¸-½gÁSµ�·(ÀZÁ+À$Á+Ç�&��'&'# �p½g¶�»r´|½gÁ0µeÃ+ºt·�¾(º�¶�·(Çgº"� ��ÀZµ�Ã�·�Å0À$ÁrÀ$Å}¹+Å ½(¼ \"#�� ² ·QÁ+»�·CÅ�· )�ÀZÅ}¹+Å
½(¼)( ²21 (mº�)�¸�¿Z¹+»+ÀZÁ+Ç\Â+¹rÁ+¸-µ�¹2·QµeÀZ½gÁ � ��·QÁ+»�·(Á�·4¾gº�¶�·(Çgºq½(¼ ² � � ´sº�ÁSµeº-Á+¸�º-´ � ��ÀZµ�Ã�·mÅnÀZÁ+À$Å\¹+Å ½(¼ � 1 ·QÁ+»
·zÅ�·�)rÀZÅ}¹+Å ½(¼=\ ��� ��±

* ��G
G�E�I C�G G+�43 ºCÂr¶�½5»+¹+¸�º-»
µ�º�Á{·Q³+´sµ�¶e·(¸�µe´ ��ÀZµeÃ ��� B �#� ·QÁ+»
¸-½gÅ0Â+¹rµeº-»�µ�Ã+ºC¸�½gÅ0Â+¶�º-´�´sÀ$½gÁ�¶e· !
µeÀZ½zÀ$ÁxÁ�¹+Å}³�º�¶	½Q¼ �p½g¶s»+´��+µ�Ã+º�Á �|ºiÂr¶�½5»+¹+¸�º-»�µ�º�Á�·(³+´Eµe¶�·(¸-µ�´ ��À`µeÃ �CBDCFE D G�DFEHGFI JHL ��� BNB IOE�BQPAKRE%,
¹+´sÀ$Á+Çm·M¸-½gÅnÂr¶�º�´s´�ÀZ½gÁz¶e·Qµ�º	·Qµ
¿Zº4·(´Eµ8·(´LÃrÀ$ÇgÃ�·(´ ��� B ��� ��À ± º ± �(ÀZ¼ ��� B ��� Â+¶s½�»r¹+¸�º-»n·QÁn·Q³+´sµ�¶e·(¸�µ
¶�º-Â+¶�º-´�º-Á�µ�À$Á+Ç-& ± & � ½(¼uµ�Ã+ºt´s½g¹+¶�¸-º�� �pºMÂ+¶s½�»r¹+¸�º-»�µeÃ+º �CBDCFE�DHG
D�E GAIKJML ��� BNB I E BQPAK E ·(³r´sµe¶�·(¸-µ|¶�º !
Â+¶sº�´�º-ÁSµeÀ$ÁrÇ.# � ½Q¼
µeÃ+º�´�½g¹+¶s¸�º ��±43 º}º�)5µ�¶e·(¸�µeº�»,µ�Ã+º�µ�º�Á ·(³+´Eµe¶�·(¸-µ�´m·(Á+» µ�Ã+º\µeº-Á,¿$ÀZ´sµe´�½(¼ �QºY? �|½(¶�»+´
Â+¹+³r¿$À$´sÃ+º�»���À`µeÃ�µ�Ã+ºi´�½g¹r¶�¸�ºm»+½5¸�¹rÅnº-Á�µ�´ ±/& ½�´�¹+Å ¹+Â�� �pºiÃ2·(»/& � »rÀ �.º�¶�º-ÁSµ�·(³+´sµ�¶e·(¸�µe´�·(Ár»�µeº�Á�¿ZÀ$´sµ
½(¼ �(ºZ? �p½g¶s»+´ ± '*)+·QÅnÂ+¿Zº�´�·(¶sºC´sÃ+½ ��Á ÀZÁ+0>À$Çg¹r¶�º�´ w5± & � w5± #��+·(Á+» w�± ,5±

687SDMv5?s:GIkB�?A=�IG=�I�O(B+DmIGDFWXDe�S9;:GIGDFH�deD�hmK�:GIGD�?q:EW;KF_�DC:AO(:GIGDFh�YZ=�?�?EDFhi=�IGD�hmK�H59XB5V�W;K4IA9;=UH
De�(B+D�?E9`hiDFHJIA:><LK�:8RSDF:A9;TUHSDFR}K�H�R}RSD�_�DFWX=�B+DFR2oS6�DFW;De�g9;:AIGDFH�deD�d�K�H}N+DkR59X_(9`RSDFRC9;HQIG=iI�<>=
d�K4IGD�T�=�?E9XDF:M¥�IGDFWXDe�g9`:GIGDFH�deDM9;H0IA7�D�?ADFK�W�DFHQ_(9X?E=UH�hiDFHQI�IA7�K4I|De�g9`:GIA:pK4IkK\R�9;:GIAK�H�deD�jrK�H�R
9;:ude=UH�HSDFdeIGDFR�_g9;K	K	?A=�N+=�IuIG=�IA7�D
B5W;K�deD8<�7�D�?AD
IA7SD�V�:AD�?�9;:uWX=gd�K4IGDFR��UK�H�RmIGDFWXDe�g9`:GIGDFH�deD
9;HCKq_g9X?AIAV�K�W5DFHJ_g9X?A=UH�hmDFHJI�IA7�K4I>R�=QDF:>HS=�I>De�g9;:AI�<LK�:>de?EDFK4IGDFR}NQOmKtde=UhiB5VSIGD�?�og�g7S=-<�:
¡ � § ~#¡pV�hCK�HS=U9;R � =�N+=�IA9;d�:\§�?A=��GDFdeIs�so�¤>=�_�D�?E:}IA7�Dn?ADFK�W`9X�FK4IA9X=UH =�Y � ] ¤LVSN+DFRc~ � ¦
� DFK�W�]�IA9`hiD � DFhi=�IGD � =�N+=�IA9;d�:s�so

­�®w¯k°�w�± & ����� B ��� ·(³+´Eµe¶e·Q¸-µt¼�½(¶�µ�Ã+º�»r½�¸-¹+Ånº-ÁSµ�Æ & º�¿Zº�)�À$´Eµeº�Ár¸�º}·QÁ+» - ! 0 ¹+³�º�» È � � Ár»+¹+´sµ�¶�À$·(¿ - ½$!
³�½(µe´ \'(��1& � ¹+´sº�»�¼�½g¶	º-¾Q·(¿Z¹2·QµeÀZ½gÁxÂ+¹+¶sÂ.½(´�º�´

* ��G
G�E�I C�G�243%I E�I C�G�K E BDG
G�BDCAG�� µ�Ã+º ·(³+´Eµe¶e·Q¸-µe´x³A? ��� B ��� �pº�¶sº Â+¶�½5»+¹+¸-º�» ¸�½gÁr´�À$»rº�¶�ÀZÁ+Ç)µeÃrº
¼�½g¿Z¿$½ ��À$Á+Çiµ@?5Â�º�´	½(¼uÀZÁr¼�½g¶sÅ�·Qµ�À$½gÁ �65#D87*BDC �:9 D G2G�B*��� K.5#D87 B C � 5#D87 B C D�E � K C�G�B D�� �<; ��G�B G>=@? ��G�E�D�0
A ��C�G�B D�� � ��G�� A = ��B DFIC� �:D D C
��G � � KFE�K6� D87 B K ��G ·QÁ+» � B1G��-IC� BD�HG ��G�E � C�G�� E�IC�DG(± & Ãrºt·(³r´sµe¶�·(¸-µ�´
�pºi½g³rµ�·QÀ$Á+º-»�³A? �CB CFE�D G�DFEHGAIKJHL ��� BNB IOE�BQPAKRE ´�½gÅ0º-µ�À$Å0º�´|¸-½gÁSµ�·(ÀZÁ+º�»�µ�ÀZµ�¿$º�´ ��¸�·(Ârµ�À$½gÁ+ÀZÁ+Ç}·QÁ+»x³+À !
³+¿ZÀ$½gÇg¶�·(Â+Ã+ÀZ¸	¶�º�¼�º�¶�º-Á+¸�º-´	Å�·$�5ÀZÁ+ÇmµeÃ+º�µeº�)5µ|»+ÀJI0¸�¹r¿Zµ�µe½\¹rÁ+»+º�¶s´sµe·(Á+»x³+¹rµpÁ+½(µpµe½�¸�¿#·Q´�´�À`¼ ? ±83 ºt³�º�¿$ÀZº-¾(º
µeÃ+·Qµ|µ�Ã+ºi·(³+´Eµe¶�·(¸-µ�´	Â+¹+³+¿ZÀ$´�Ãrº�»�³A?�µ�Ã+º �s½(¹+¶�Á2·Q¿!·(¶sºtÇg½5½�»nµeº�)5µ�´ ��ÀZµ�Ã�À$Å0Â.º-¶�´s½gÁ2·(¿.·(´ �pº�¿Z¿�·(´|Â.º-¶�´�½ !
Á2·(¿u´Eµ@?5¿$º ±

K KF=)L D E A 2M3-I E�I C�G�KRE BDG
G�BDCAG � µ�Ã+º �(ºZ? �p½g¶s»+´L¹+´sº�»}ÀZÁmµ�Ã+À$´�º�¾(·Q¿$¹2·Qµ�À$½gÁC·(¶sº8Â+¶�º-´�º�ÁSµ�º�»zÀ$Á & ·(³+¿Zº w5±Iw�±
1��"� ½Q¼kµeÃ+º�·(¹rµ�Ã+½g¶}·Q³+´sµ�¶e·(¸�µe´\º )�Â+¿$ÀZ¸�ÀZµ�¿K?,Å0º�ÁSµ�À$½gÁ�·Qµ}¿Zº4·(´Eµ\½(Á+º�»+ÀZ´�¸-¶�À$Å0À$Á+·(ÁSµ �(ºY? �p½g¶�»fÀZÁlµ�Ã+º�ÀZ¶
»+º-´�¸�¶sÀ$Ârµ�½g¶�´���À ± º ± �L»+À �.º�¶sº�ÁSµ�¼�¶�½gÅ Æs¶�½(³.½(µ�´ È �F± T�½gÅ0ºx»+º-´�¸�¶sÀ$Ârµ�½g¶�´�¸-½g¹+¿$»f³�º�»+º�»+¹r¸�º�»¬¼�¶�½gÅ µeº-¶�Å0´
N	OQPSRUTWVYX[Z�\]Z_^a`�TbXcXaRdP�e1ZWfd^aghPiV%Z%gjfU`�P	klX�mnkoZW^aV%P	^p\]ZW^cXaRdPSq@rts>ubv'w	v'xzy_{�|'}�~:���-�-�%ubrJ�_�lu�X[Z��'P�T>�d�nP�XaZ

^aP	gjZW�_kdmn�hP�X[RUPpe�Xa^[fUgjX[fd^aP�Z>\�X[RdPpVdZ�ghfd`�PhklXp��Xam�Xa��P�eh�'e1P�g�X[mnZ_k"eh�%�UT_^aT_�_^�T>�dR"e�T_kUV�e[PhklXaPhkUghP	e����
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6�DFW;De�g9;:AIGDFH�deD�K�H�R � ] ¤LVSN+DFR
�pV�TUhiDFHJIGDFR0IGDFWXDe�S9;:GIGDFH�deD
�!9XTUVS?AD�¦ � 9;K4T�?EK�h�=�YkK�H,K�VSTUhiDFHQIGDFR IGDFWXDe�S9;:GIGDFH5deD�:GO(:AIGDFh :A7S=�<p:MIA7SD�:AdE7�DFhmK4IA9;d
R�9;K4T�?EK�h =�Y!IA7SD�K�V�TUhiDFHJIGDFR0IGDFWXDe�S9;:GIGDFH�deD�:AO(:GIGDFh K�H�Rz�!9XTUVS?AD �Cª|9X?EIAV�K�W26�DFW;DF:AK4?�K4I
<�=�?E@�:A7�=�<�:	IA7�Di_(9X?EIAV�K�W!IGDFWXDe�S9;:GIGDFH�deDCK�HQIA7S?A=�B+=Uhi=�?EB57�9;dq?A=�N+=�I�V�:GDFR�9`HnIA7�DmDe�(B+De]
?E9;hiDFHQI�� ����o
¡pV5hmK�HS=U9;R � =�Nr=�IA9`d�:8§�?A=��GDFdeI�¥�¡ � §
�!9XTUVS?AD��M6.DFWXDF:AK4?M~$IGDFWXDe�g9`:GIGDFH�deD�:AV�?A?A=�TUK4IGD�K�HQIA7S?A=�B+=Uhi=�?AB�7�9;d|?A=�N+=�Is�>RSD�_�DFWX=�B+DFR2o
�!9XTUVS?AD�¦ � 9;K4T�?EK�h =�YuK�H�K�VSTUhiDFHQIGDFR�IGDFWXDe�S9;:GIGDFH5deD�:GOg:GIGDFhzo
�!9XTUVS?AD �iªk9X?AIAV�K�W26.DFWXDF:AK4?|K4I8<>=�?A@�o
�!9XTUVS?AD �M¡ � §�~#¡pV5hmK�HS=U9;R � =�Nr=�IA9`d�:8§�?A=��GDFdeIs�>T�DFHSD�?sK�W�B5W;K�H�o

­�®w¯k°�w�± # � �CB CFE�D G�DFEHGAIKJHL ��� BNB IOE�BQPAKRE ·Q³+´sµ�¶e·(¸�µ
¼�½g¶xµ�Ã+ºlÄM½�¸-¹+Ånº-ÁSµ�Æ & º-¿$º�)�ÀZ´sµeº-Á+¸�º�·(Á+»�� !
0 ¹+³�º�» È � � Á+»+¹+´Eµe¶�À$·(¿���½g³.½Qµe´�\'(��1& � ¹+´sº�»
¼�½(¶	º-¾Q·(¿$¹+·QµeÀZ½gÁxÂ+¹+¶sÂ.½g´sº�´

6�DFW;De�g9;:AIGDFH�deD�~$IGDFWXDe]�De�g9`:GIGDFH�deD-�!9;:�IGDFds7�HS=UWX=�T�Ot<�7�9;ds7tDFH�K4N5WXDF:!Kk7QV5hmK�HtNrDF9`HSTpIG=�75KF_�D
K�?EDFK�W�IA9`hiDp:GDFH5:AK4IA9X=UH\=�Y�N+DF9;HST�K4I
Kq?ADFhi=�IGD	WX=gd�K4IA9X=UH2j(<�7�9;W;D8TU9X_g9;HST�IA7�DpB+D�?E:G=UH�IA7SD
K4N59;W;9;I�OmIG=m9;HQIGD�?EK�deI
<�9;IA7�IA7�D	?ADFhi=�IGD�K�H�R��-=�?
_g9X?AIAV5K�W�DFHQ_g9X?A=UH�hiDFHQIA:�oS¡pD	=�?8:A7SD�d�K�H
� IGDFWXDe�S9;:GI
	q~$IGDFW;De]�De�g9;:AIs��9`H�K�?EDFK�WUDFHQ_(9X?E=UH�hiDFHQI�<�7SD�?ED�IA7SD�?A=�N+=�I�De�S9;:GIA:�=�?!9;HqK�_g9X?AIAV�K�W
DFHJ_g9X?A=UH5hiDFHJI�IA7�K4IpK�de=UhiB5VSIGD�?k7�K�:pT�DFHSD�?EK4IGDFR2or©PIp9;:�K�W;:A=CB+=U:A:A9XN�WXDkIG=�IGDFWXDe�S9;:GIp9;H�K
hm9��gDFR\DFHJ_g9X?A=UH�hmDFHJI>=�Y�?ADFK�W2K�H5R}_(9X?EIAV�K�WwjJ<p7�9;dE7}9;:Ld�K�W;W;DFR\K�V�TUhiDFHJIGDFR�IGDFWXDe�g9`:GIGDFH�deD�o
687SD�de=UH�deD�B�I}=�Y�IGDFW;De�g9;:AIGDFH�deD�j
9wo D�oL_(9X?EIAV�K�W�De�S9;:GIGDFH5deD�9`HaK ?ADFhm=�IGD�=�?�de=UhmB5VSIGD�?G]
T�DFHSD�?EK4IGDFR�DFHJ_g9X?A=UH�hmDFHJI�j�7�K�:�RSD�_�DFWX=�B+DFR�9;HQIG=�K�H�K4IA9X=UH5K�W � � � :Ads7SDFhiDCd�K�W;W;DFR � ]
¤LVSN+DFRx~ � DFK�W�]�IA9`hiD � DFhm=�IGD � =�N+=�IA9;d�:��so �LK�:GDFR�=UH0IA7SD�:AdE7�DFhiD�IA7SD �|K4IA9X=UH�K�W � � �
§�?A=��GDFdeI}=�Y � ¡|V�hmK�HS=U9`R�K�H�R)¡|V�hmK�H)�S?E9;DFH�R�WXO � =�Nr=�IA9`d�:
	gj
¡pV�hCK�HS=U9;R � =�N+=�IA9;d�:
§�?A=��GDFdeI�~#¡ � §L�29;H	:A7�=�?AI�jF<LK�:�W;K�V�H5dE7SDFR�9`H	��B�?s9;WS£ ����«(o-68759;:29;:�K�H�D��r=�?AI�IG=p9;HQIGD�T�?EK4IGD
IGDFWXD�?A=�N+=�IA9;d�:�j4HSD�IP<�=�?A@�IGDFdE7�HS=UW;=�T�OtK�H�Rq_g9X?AIAV�K�WJ?ADFK�W;9XIPO�9;HQIG=|HSD�IP<�=�?E@�DFRMIGDFWXDe�g9`:GIGDFH�deD�o

­�®w¯k° w�± ,�� 
t³r´sµe¶�·(¸-µ�´\Â+¹r³+¿$ÀZ´�Ã+º-» ��ÀZµ�Ãlµ�Ã+º0´�½g¹+¶s¸�º0»+½5¸�¹+Å0º�ÁSµ{Æ & º-¿$º )rÀZ´sµ�º�Á+¸-º�·(Á+»�� ! 0 ¹+³�º�» È � � Á !
»+¹+´Eµe¶sÀ#·(¿���½g³�½(µe´�\"(��[& � ¹r´�º�»�¼�½g¶	º-¾Q·(¿Z¹2·Qµ�À$½gÁxÂ+¹r¶�Â�½g´�º-´

·(Â+Â�º4·Q¶�À$ÁrÇ0ÀZÁ�µeÃ+ºC·(¹�µeÃ+½g¶�·(³r´sµe¶�·(¸-µ ±

; E@IC�	�-I@G�B D�� D D E B G � 3 ºz·(¶�¶�·(Á+Çgº-» µeÃrºY& � ·(³r´sµe¶�·(¸-µ�´i·(Á+» ¿$À$´Eµt½Q¼ �(ºY? �p½g¶�»r´CÀZÁ ¼�½g¶sÅn´�À$Á{½(¶�»+º-¶
µe½�´�·QµeÀZ´s¼ ?�µ�Ã+ºi¼�½g¿$¿Z½ ��ÀZÁ+Ç �
º�·(¸�Ã"�s¹r»+Çgºmº-¾Q·(¿Z¹2·Qµeº-´�´�À )x·(³+´Eµe¶e·Q¸-µe´�½(¼�´�À )x»+ÀI��º-¶�º�ÁSµ�»+½5¸�¹+Å0º�ÁSµ�´�&�·(Á+»
º�·(¸�Ã ·Q³+´sµ�¶e·(¸�µqÀZ´	º-¾Q·(¿Z¹2·Qµeº-»
³A?�µ�Ã+¶�º-ºm»+À �.º�¶sº�ÁSµ �s¹+»+Çgº-´ ±
� Á,½g¶�»rº�¶tµ�½�»+½x´�½ � �pºzÂ+¶�½5»+¹+¸-º�» , »+ÀI��º-¶�º-Á�µq¼�½g¶�Å0´���º4·Q¸�Ã ¼�½(¶�Å ¸�½gÁSµe·(À$Á+º-»,´�À ) »rÀ �.º�¶�º-ÁSµm·(³+´�!

µe¶�·(¸-µ�´\¶�·(Á+»+½gÅ0¿K?�
�¸�Ã+½g´�º-Á ��Ã+À$¸�Ã)·(¶�º0¾gº�¶s´�ÀZ½gÁ+´}½(¼k´�À )�»+ÀI��º-¶�º-Á�µ\»+½5¸�¹+Å0º�ÁSµe´ ± '8·(¸�Ãf·Q³+´sµ�¶e·(¸�µ �|·(´
Â+¶sÀ$ÁSµeº-»x·(´k·�Â2·(¶e·QÇg¶e·(ÂrÃ�À$Á�·\»+ÀI��º-¶�º�ÁSµ|Â2·(Çgº ��ÀZµ�Ã+½g¹rµ|À$Á+»+ÀZ¸4·Qµ�À$½gÁ�½(¼uµ�Ã+ºtÅ0º-µ�Ã+½5»�¹+´sº�»xÀ$Án½g¶�»rº�¶pµ�½
Â+¶s½�»+¹r¸�ºiµeÃ+ºC·(³r´sµe¶�·(¸-µ ± '8·(¸�Ã Â2·QÇgºiÀ$Á+¸-¿$¹+»rº�»�µeÃ+ºi¼�½g¿Z¿$½ ��À$Á+Ç �
��� T>k"V%Z_`$klfU`c�'Ph^�e \]Z_^)X[RUmne P��bT>�nfUTbXam�ZWk�� Ph^aP��U^[Z%V%fUghP	VSfUe[m�kU��e[Z>\�X��)T>^aP��d^[Z���m�V%P	Vi�������������6fUe� ^[ZW��ZW�U�
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!qº-¹+¶e·Q¿uÁ+º-µ��p½g¶���´ � �
¶�½(Çg¶e·(Å0Å0À$Á+Ç�� ��½g³.½Qµe´
��½g³.½Qµe´���0�½5½5»xÀ$Á+»+¹r´sµe¶^?
0 ½gÅ0Â+¹rµ�º�¶�Á+º-µ��p½g¶���´ � 0 ½gÁr¼�º-¶�º-Á+¸�ÀZÁ+Ç�� � Á�µ�º�¶�!
Á+º�µ � � ÀZ¶sµ�¹2·(¿!¶sº4·(¿ZÀZµ@?
.�·(Á+Çg¹+·(Çgº�� ��½g³�½(µ�´
0 
MÄ�� 0 
 � � � ·QÁ5¹�¼�·(¸-µ�¹+¶�ÀZÁ+Ç�� T�ÀZÅ}¹+¿#·JµeÀ$½(Á��
� �
0 ½gÁSµe¶s½g¿ ��.�·QÁ+Çg¹2·(Ç(º�� ��½g³�½(µe´
ÄMº�³r¹+¶�¶sÀ$Á+Ç��602º-µsµe¿$ÀZÁ+Ç��<02½g¶�¸-ºM´�º-Á+´�½(¶�´�� ��½g³�½(µ�´
��½g³.½Qµe´����m¶sÀ$Â+Â�º�¶s´���
q´�´�º-Å}³+¿S?
��½g³.½Qµe´�� T�º�¶E¾�ÀZ¸�º$� & º-¿$º )rÀZ´sµ�º�Á+¸-º�� & º-¿$º-½gÂ.º-¶e· !
µeÀZ½gÁ�� � �
��½g³.½Qµe´�� & º-¿$º�½(Â.º-¶e·Qµ�½g¶

!#"%$ °�w�±tw��'! ºZ? �p½g¶s»+´L¼�¶�½gÅ � Á+»r¹+´sµ�¶�À#·Q¿ ��½g³�½(µe´�¹+´�º-»zÀ$Á\µ�Ã+º 'L¾Q·(¿$¹+·QµeÀZ½gÁ}·Qµ�VqÁ+À`¾gº-¶�´�À`µ��ºp»+º �
½gÁSµ�¶��º4·Q¿

] ·(Á�·(³r´sµe¶�·(¸-µ�&
] , ¿$ÀZ´sµ�´	½(¼ �QºY? �p½g¶�»+´ &
] ·
W2º-¿$»�µe½�³.ºm¸-½gÅnÂr¿$º-µ�º�» ��ÀZµ�ÃxµeÃ+º ��¹2·(¿ZÀZµ@?�´s¸�½g¶sºC·(´�´s½�¸-À#·Qµ�º�»�µe½zµeÃ+ºC·(³r´sµe¶�·(¸-µ�&�·(Á+»
] ·
W2º-¿$»�µe½�³.º W2¿Z¿$º-»���ÀZµeÃ�¸-½gÅnÅ0º�ÁSµ�´q·Q³.½g¹�µ	µeÃ+ºC·(³+´Eµe¶�·(¸-µ ±
2 Á+ºm½(¼>µ�Ã+ºm¿$À$´Eµe´	½(¼ �(ºZ? �|½g¶s»+´ �|·(´�µeÃ+ºm½gÁrºCÂr¹+³+¿$ÀZ´�Ã+º-» ��À`µeÃ�µeÃ+ºm´s½g¹+¶�¸-º�»r½�¸-¹+Ånº-ÁSµ �+µeÃrºC½QµeÃ+º-¶

¼�½g¹+¶��|º-¶�ºx¶�·(Á+»+½gÅ0¿K? ´sº�¿Zº�¸-µ�º�»)¼�¶s½gÅ µ�Ã+º�´sº-µz½Q¼ 1 ¶�º�Ån·(ÀZÁ+À$Á+Ç#�(ºZ? �|½g¶s»f¿$À$´Eµe´ ��µ�Ã+ºY? �|º-¶�ºxÂ+¶sÀ$ÁSµeº-»
À$Á
µeÃ+º}¼�½g¶sÅ À$Á{¶�·(Á+»+½gÅ ½g¶s»+º�¶ ± 2 Á+º}Â2·(Ç(º �k·Q´m·(¿$´s½x·4¾(·QÀ$¿#·Q³+¿$ºiµe½x³�º}¸-½gÅnÂr¿$º-µ�º�» ��À`µeÃ,¸-½gÅnÅ0º�ÁSµ�´
·(³�½g¹rµpµeÃ+ºtµe·(´�� �+ÀZÁ�Â2·(¶EµeÀZ¸�¹+¿$·(¶���À`µeÃ�µ�Ã+ºtµ�À$Å0ºqÀ`µ|µe½5½��zµe½}µ�Ã+º��s¹+»rÇgº�´|µ�½z¸�½gÅ0Â+¿Zº-µeº�µeÃ+ºtº-¾Q·(¿$¹+·QµeÀZ½gÁ ±
3 ºCÂr¶�½5»+¹+¸�º-»�µ�Ã+¶�º-º�¸-½gÂ+ÀZº�´	½(¼>º4·(¸�Ã�¼�½g¶�Å ¼�½g¶�·zµe½(µe·(¿!½(¼ ² , ¼�½g¶�Å0´ ±

��� �
	�K C�G G
3 ºxÃ+·(»f·
µe½Qµ�·(¿p½(¼ ² , Ã�¹+Ån·(Á��s¹+»+Ç(º�´z½g¶}º�¾Q·(¿$¹2·Jµe½g¶s´ ± 2 ¹r¶}º-¾Q·(¿Z¹2·Qµe½(¶�´ �pº�¶sº�µ��|½ Â+¶s½(¼�º�´s´�½g¶s´

·(Á+» ² &,´sµ�¹+»+º-Á�µ�´n½Q¼t´sº�¸�½(Á+» ?(º4·(¶�½(¼qµeÃ+º�� ± T�¸ ± Âr¶�½gÇg¶�·(Å ÀZÁ � Ár¼�½g¶�Ån·Qµ�À$½gÁ T�¸-À$º-Á+¸�º�½(¼ �'
¸�½g¿Zºx»+º
� ÀZ³+¿$ÀZ½(µeÃ��º-¸�½gÁr½gÅnÀZº�º-µ�»+º�´�T�¸�ÀZº�Á+¸-º�´�»rº ¿ � � Ár¼�½g¶sÅ�·JµeÀ$½(Á�� ' � T � � ·Jµ�V�Á+ÀZ¾(º�¶�´sÀZµ��º
»+º'�
½gÁSµe¶��º4·(¿ ± 
q¿$¿
½(¼Mµ�Ã+º ´s¹+³ �sº-¸-µe´xÃ+·(»�¶�º�·(»+ÀZÁ+Ç)·(Ár»�¸�½gÅ0Â+¶sº�Ã+º-Á+´�ÀZ½gÁc´ �5ÀZ¿$¿Z´nÀZÁ3'
Á+Çg¿ZÀ$´�Ã ±�& Ã+À$´nÇg¶�½g¹rÂ �k·Q´�¸�Ã+½g´sº�Á
³�º�¸4·Q¹+´�º�µeÃ+ºZ?�Ã2·4¾(º ��Á+½ ��¿$º-»+ÇgºM·Q³.½g¹�µ ��Ã2·Jµ|¸-½gÁ+´sµ�ÀZµ�¹rµeº-´k·�Ç(½�½5»�·Q³+´sµ�¶e·(¸�µk·(Ár»nµeÃrºY?�·(¶�º�º�»+¹r¸4·Qµ�º�»
µe½�³�º�¸-½gÅnºmÂ+¶s½(¼�º�´s´�ÀZ½gÁ2·(¿Z´	½(¼ � Á�¼�½g¶�Ån·QµeÀZ½gÁ;T�¸-À$º-Á+¸�º ±

; E@IC�	�-I@G�B D�� 9 E�D C K A ��E�K
& Ã+º�º-¾Q·(¿$¹+·QµeÀZ½gÁ �k·(´�Â�º�¶s¼�½(¶�Å0º�»�À$Á�½gÁ+º�´�º-´�´sÀ$½gÁn½(¼�½(Á+ºqÃr½g¹+¶�·Qµ
µeÃrº ' � T ��± '8·(¸�ÃnÃ5¹rÅ�·(Á��s¹+»+Ç(º

¶�º-¸�º-ÀZ¾gº-»{·}¼�½g¶sÅ ��´s½�Ã+º��Q´sÃ+ºCº-¾Q·(¿$¹+·Qµeº-»�´sÀ )�»rÀ �.º�¶�º-ÁSµ�·(³+´sµ�¶e·(¸�µe´ � ·QÁ+» ·QÁ�ÀZÁ+´sµ�¶�¹+¸�µeÀZ½gÁ�³.½5½���¿$º�µ ± !�½
½(µ�Ã+º�¶�Å�·Jµeº�¶sÀ#·(¿ �k·(´p¶�º �5¹rÀ$¶�º-»n¼�½g¶
µ�Ã+ºtº�¾(·Q¿$¹2·Qµ�À$½gÁ���À ± º ± �S»+À$¸�µeÀ$½(Á2·(¶[? �F±-3 ºq·(´��Qº�»�µ�Ã+º �s¹r»+Çgº�´8µe½�¶�º�·(»
¸4·Q¶�º-¼�¹r¿$¿K?nµeÃ+ºm·Q³+´sµ�¶e·(¸�µ ± & Ã+ºZ?�Ã2·(»�µe½�»+º�¸-À$»+º ��Ã+ÀZ¸�Ã �|·(´	µeÃrºC¿ZÀ$´Eµ	½(¼ �(ºY? �p½g¶�»r´qµeÃ+·Qµ�Å�·Qµ�¸�Ã+º�»�µeÃrº
·(³+´Eµe¶�·(¸-µ/��µ�Ã+ºY?l¸�½(¹+¿$»�¸�Ã+½g´�ºnÅn½(¶�º�µeÃ2·(Á�½gÁ+º0½g¶CÁ+½gÁ+º�·Qµ�·(¿$¿ � ·(Á+»aµ�Ã+º�Á��uµ�Ã+ºY?lÃ2·(»�µe½
·(´�´s½�¸-À#·Qµ�º
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·,Á�¹+Ånº-¶�ÀZ¸x´�¸�½(¶�º�µe½,µeÃ+º�·(³r´sµe¶�·(¸-µ�¶sº�Â+¶sº�´sº�ÁSµeÀZÁ+ÇaÀ`µe´ ��¹2·(¿ZÀZµ@?)³+·(´�º-»b½gÁ[µ�Ã+º�ÇgÀZ¾(º�Á¬¸�¶�À`µeº-¶�À#· ±*& Ã+ÀZ´
Â+¶s½�¸-º�»+¹+¶sºtÂ+¶s½�»r¹+¸�º-»�µeÃ+¶sº�ºt»rÀ �.º�¶�º-ÁSµkº-¾Q·(¿Z¹2·Qµ�À$½gÁ+´8½(¼!¸�½gÁSµeº-ÁSµ�·(Á+»0µeº�)5µ��5¹+·(¿$À`µ@?z¼�½g¶pº�·(¸�Ãx½(¼!µ�Ã+º�& �
·(³+´Eµe¶�·(¸-µ�´ ± & Ã+ºC½�¾gº�¶�·(¿$¿uº�¾Q·(¿$¹2·JµeÀ$½(Á �k·Q´q¸-½gÅnÂr¿$º-µ�º�»�À$Á�·zÅn· )�À$Å}¹+Å ½(¼�& � ÅnÀZÁ�¹rµeº-´ ±

� K G ��� G�G
02½g¶qº�·(¸�Ã ·(³+´Eµe¶�·(¸-µ�� �pº\¸�½(ÅnÂ+¹�µeº�»{µ�Ã+º}·4¾(º�¶e·QÇgº ��¹2·(¿ZÀZµ@?�¹+´sÀ$Á+Ç�µ�Ã+º\´s¸�½g¶sº�´MÇ(ÀZ¾gº-Á{³A?
µ�Ã+º�µ�Ã+¶�º-º

�s¹+»+Ç(º�´"��À ± º ± �2´�¹+Å ½(¼>µeÃ+ºC´�¸-½g¶�º-´t»+À`¾�ÀZ»+º�»
³A?�µ�Ã+¶�º-º �F± 3 º\¸-½gÁ+´sÀ$»+º-¶�º�»�µeÃ2·Jµqµ�Ã+º}·(³r´sµe¶�·(¸-µqÀ$Ár»+À$¸�·Qµeº-»
µeÃrº�º-´�´�º-ÁSµeÀ#·Q¿�¸-½gÁSµeº-Á�µt½(¼>µ�Ã+ºC´�½g¹+¶s¸�ºC»+½5¸�¹+Å0º�ÁSµqÀZ¼�µ��|½n½g¶�Ån½g¶sº �s¹+»+Çgº-´(��À ± º ± �+µeÃ+ºCÅ�· �s½g¶�À`µ@? � �pº�¶sº
·(³+¿ZºMµe½�¸�Ã+½g´sºCµ�Ã+ºm¸�½g¶s¶�º-¸-µ�¿$ÀZ´sµ	½(¼ �(ºZ? �p½g¶s»+´q¼�½g¶kµ�Ã+ºC·(³+´Eµe¶e·Q¸-µ ±

��À$¸�¶s½g´�½Q¼wµ 
t³+´Eµe¶e·Q¸-µ ��� B ��� 
t¹rµ�Ã+½g¶ 
t³+´Eµe¶�·(¸-µ

q¶sµ�À$¸�¿Zº � Á+»+À$¸�·QµeÀ`¾gº �M¹2·(¿$À`µ@? � Á+»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@? � Ár»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@?

² ?gº�´ \ ± � & ?gº�´ \ ± ( ( ?(º�´ # ± ,��
\ Á+½ ²(± ,�� ?gº�´ # ± & & ?(º�´ # ± & &
& Á+½ ²(± & & ?gº�´ & ± & & ?(º�´ & ±`² (
# ?gº�´ ��± ,�� Á+½ \ ± ,�� ?(º�´ & ± ( (
, ?gº�´ \ ±%��� ?gº�´ & ±%��� ?(º�´ ,�± ���
( ?gº�´ ²(±Iw�� ?gº�´ & ± \ � ?(º�´ # ±tw��
w ?gº�´ ²(± & & ?gº�´ & ± ,�� ?(º�´ # ± ( (
� ?gº�´ ²(± & & ?gº�´ # ±Z² ( ?(º�´ & ± & &
1 ?gº�´ ��± & & ?gº�´ # ±%��� ?(º�´ # ± ( (
² � ?gº�´ ²(± � & Á+½ ²(± ( ( ?(º�´ # ± ,��


�¾gº-¶e·(Çgº � �"� ²(± #F( � �"� & ± \'& ² ����� # ± \ ,
!#"%$ °fw�± � � ��º�´�¹r¿Zµe´C½(¼��q¹+Ån·(Á �(¹+»+ÇgÅ0º�ÁSµz·Q³.½g¹�µ � Ár»+À$¸�·QµeÀ`¾gº�Árº�´�´\·(Á+» & º )�µ��M¹2·(¿$À`µ@? ± Äi·Jµ�·x¼�¶�½gÅ
µeÃrºCº�¾Q·(¿$¹2·JµeÀ$½(Á�¸�·(¶�¶sÀ$º-»�½(¹rµq·Qµ �'8¸-½g¿$ºi»rº � ÀZ³+¿$ÀZ½(µeÃ��º�¸�½(Á+½gÅ0À$º�º-µq»+º�´�T�¸�ÀZº�Á+¸-º�´�»+ºm¿ � � Ár¼�½g¶sÅ�·Qµ�À$½gÁ�»+º
¿ � VqÁrÀZ¾gº-¶�´sÀZµ��ºi»rº5��½gÁSµe¶��º�·(¿

& Ã+º0¶�º�´s¹+¿Zµ�´C¼�½(¶iÀ$Á+»+À`¾5À$»+¹2·Q¿
·(¶sµ�À$¸-¿$º�´m·QÁ+»lµ�Ã+ºn·�¾(º�¶�·(Çgº0À$Ár¼�½g¶sÅ�·JµeÀ$½(Á,·(¶�º�´sÃ+½ ��ÁaÀ$Á & ·(³+¿Zº w5± � ±
02½g¶k·}Ç(ÀZ¾gº-Á�´�½g¹+¶s¸�ºi»+½5¸�¹rÅnº-Á�µ�·QÁ+»�µ@?5Â.ºi½(¼�·(³r´sµe¶�·(¸-µ��rµeÃrºt¾Q·(¿$¹+ºtÀ$Á�¸-½g¿$¹+Å0Á�� � Á+»+À$¸�·QµeÀ`¾gº$�r¸�½(Á�µe·(À$Ár´
µeÃrº�¾Q·(¿Z¹+º�� ?gº-´���ÀZ¼qµeÃ+º�Å�· �s½g¶�À`µ@?[½(¼tµ�Ã+º�º-¾Q·(¿$¹+·Qµe½g¶s´�Ã2·4¾gº ¸�Ãr½g´�º-Á�µeÃ+º�´�½g¹r¶�¸�º
»+½5¸�¹+Å0º�ÁSµn¿$À$´Eµ�½(¼
�(ºZ? �|½g¶s»+´n¼�½(¶\µeÃ+º�·Q³+´sµ�¶e·(¸�µ�·QÁ+»�� Á+½ �L½gÁ)µeÃrº�¸-½gÁSµe¶�·(¶[? ±(& Ã+ºx¾Q·(¿$¹+º�À$Áf¸�½g¿Z¹+Å0Á	�
�M¹2·Q¿$ÀZµ@?���À$´}µeÃrº
·4¾gº-¶e·(Çgº�·(¸-¸�º�Â�µ�·(³+ÀZ¿$À`µ@?n¼�½g¶kµ�Ã+ºC·(³+´Eµe¶e·Q¸-µ ±

2 D���G�K ��G	��� Á0·(¿Z¿�µeÃrº	¸4·(´sº�´��gµ�Ã+º�·(³+´Eµe¶�·(¸-µ�´�Âr¹+³+¿$ÀZ´�Ã+º-» ��ÀZµ�Ã}µeÃ+º�´�½(¹+¶�¸-º	»+½�¸-¹+Å0º�ÁSµe´ �pº�¶�º�¸-½g¶�¶sº�¸-µ�¿K?
¸�¿$·(´�´sÀKW2º-»
³A?xµ�Ã+º�º�¾Q·(¿$¹2·Jµe½g¶s´ ± � Á
¸�½gÁSµe¶�·(´sµ��2µeÃ+ºC·(¹rµ�½gÅn·QµeÀZ¸m·(³+´sµ�¶e·(¸�µe´ �|º-¶�ºC¸�½g¶s¶�º-¸-µe¿S?�¸�¿$·(´�´sÀKW2º-»
ÀZÁ
� �"� ½(¼2µ�Ã+ºk¸�·(´�º-´ ± � µLÀ$´ �p½g¶EµeÃ}Á+½QµeÀ$ÁrÇtµeÃ2·Jµ>µeÃrºk·(¹rµ�½gÅn·QµeÀZ¸|·(³r´sµe¶�·(¸-µ�´ �pº�¶�º|À$Áz·(¿Z¿�¸4·(´sº�´
¿$º-´�´�¾gº�¶s³.½(´�º
µeÃ+·Qµpµ�Ã+ºM·Q³+´sµ�¶e·(¸�µe´|Âr¹+³+¿$ÀZ´�Ã+º-» ��À`µeÃnµ�Ã+ºt´s½g¹+¶s¸�ºM»+½5¸�¹rÅnº-Á�µ�´k·(Ár»nµeÃ+·Qµpµ�Ã+ºM·Q¹rµe½gÅn·Qµ�À$¸�´[?5´sµ�º�Å0´k»+ÀZ»
Á+½(µ|¹+´�ºMµ�Ã+º��s½g¹r¶�Á2·(¿.·(³+´Eµe¶�·(¸-µ�´	Á+½g¶pµ�Ã+ºM¿ZÀ$´sµ�´|½(¼ �QºY? �p½g¶�»+´�½g¶pµeÃ+ºMÀZÁr¼�½g¶sÅ�·Qµ�À$½gÁ0·(³�½g¹rµpµeÃ+º �s½g¹+¶�Á+·(¿ ±

� �-IC� B G>=8��& Ãrº W2Çg¹r¶�º�´�¼�½g¶8µeº�)5µ|·(¸�¸-º�Ârµe·(³+ÀZ¿$ÀZµ@?}À$Á+»+ÀZ¸4·Qµ�º	µeÃ2·Qµ�µeÃrºM·(³+´Eµe¶�·(¸-µ�´|Â+¶s½�»+¹r¸�º�»�³R? �CBDCFE D�0
G�DFEHGAIKJHL ��� BNB I E BQPAKRE ·Q¶�ºM³�º�¿Z½ � µ�Ã+ºi·(¸-¸�º-Ârµ�·(³rÀ$¿$À`µ@?0¿$º-¾(º�¿!½Q¼�\ ± , �r³�º�¸4·Q¹+´�ºiÀZÁ�Çgº�Árº�¶e·Q¿.µeÀ`µe¿Zº�´k·QÁ+»
¸4·QÂrµeÀZ½gÁ+À$ÁrÇx·(¶�º\Â+¶�º-´�º�ÁSµCÀ$Á
µeÃ+º�·(³r´sµe¶�·(¸-µ�´iÅ�·$�5ÀZÁ+Ç�À`µM»+ÀtI0¸�¹+¿`µMµe½x¶sº4·(» ±�& Ã+º�·(³+´Eµe¶�·(¸-µ�´iÂ+¶�½5»+¹+¸-º�»



�����5� � � ��� � � � ����
��������Z� ��� �=� ����� ��� � � ² , ,

³A? ��� B ��� ·Q¶�º}·Q³.½�¾gº�µeÃ+º\·(¸�¸-º�Ârµe·(³+À$¿ZÀZµ@?�¿Zº-¾gº-¿>½(¼�\ ± , � ��Ã+ÀZ¿$ºmµeÃ+º\Ã5¹rÅ�·(Á ·(³+´Eµe¶e·Q¸-µe´M·(¶�º�Ã+À$ÇgÃr¿K?
·(¸-¸�º�Â�µ�·(³+¿Zº ±�& Ã+À$´q¸�¿Zº4·(¶s¿K?xÀZÁ+»+À$¸�·Qµeº-´�µ�Ã2·Qµ ��� B ��� Â+¶�½5»+¹+¸-º�´ ��¹+À`µeº�Çg½�½5»
·(³+´sµ�¶e·(¸�µe´ ��´�½(Ånº�µeÀ$Å0º�´
º-¾(º�Á ·Q´n·Q¸�¸�º-Ârµ�·Q³+¿$º�µeÃ2·Jµ0µ�Ã+º�Ã5¹rÅ�·(Á¬Â+¶s½�»+¹r¸�º�»b½gÁ+º-´'��·(¶sµ�À$¸�¿ZºX\��p&l·(Á+» � ��± !qº�¾gº-¶sµeÃrº�¿$º-´�´ �pµeÃrº
¿$½ ��´s¸�½g¶sº\½g³�µ�·(ÀZÁ+º�»�³A? ��� B ��� À$´�»+¹+º�µ�½nÂr¶�½g³+¿Zº�Å0´qÀZÁ�µ�Ã+º\½(¶�»+º-¶q½(¼�µeÃ+º�À$Ár¼�½(¶�Ån·QµeÀZ½gÁ��rÀZÁ+¸�½(Å !
Â+¿Zº-µeº-Á+º�´s´zÀ$Á)¸-½gÁSµeº-Á�µ��L´�º-ÁSµeº�Ár¸�º�´�µe½5½{¿Z½gÁ+Ç���»2·(ÁrÇg¿$ÀZÁ+Ç{·(Á+·(Â+Ã+½g¶�· ��·(Á+»[´sµ@?5¿Zº�µe½5½
µeº-¸�Ã+Á+ÀZ¸4·(¿ ±*& Ã+ÀZ´
À$Á�¼�½g¶�Ån·QµeÀZ½gÁ �|·(´�½g³rµe·(À$Á+º-»x¼�¶�½gÅ µeÃ+ºmÂ2·(Ç(ºC¶sº�´sº�¶s¾(º�» ¼�½(¶	¸�½gÅ0Ånº-ÁSµe´ ±

��������� 
 >�< 0;.9<���
;2�� <�� � :�� 
;0 0-����
?>���� ,�
�� �

& Ã+º ½(³ �sº�¸�µeÀZ¾(º�´�·(Á+»cÂr¶�½5¸�º�»r¹+¶�º-´n¼�½g¶zµeÃrÀ$´�º-¾Q·(¿Z¹2·QµeÀZ½gÁ¬·(¶�ºxµ�Ã+º
´�·(Å0º ·(´�µeÃr½g´�º�Â+¶�º-´�º-Á�µ�º�» ÀZÁ
T�º-¸-µeÀZ½gÁ w�± & ±Z² �2³+¹rµ �pº�¹+´sº�»
»+À �.º�¶sº�ÁSµ�Å�·Qµ�º�¶sÀ#·(¿Z´k·(Á+»�´s¹+³ �sº�¸�µe´ ±

� I@G�KRE B I�� G
� D ��E C K)� D C
� B K ��G G � �pº�¹+´�º-»lµ��pº�¿`¾gº�´�½g¹r¶�¸�º�»+½5¸�¹rÅnº-Á�µ�´i¼�¶�½gÅ µeÃ+º��s½g¹r¶�Á2·(¿MÆ � Á+»+¹r´sµe¶sÀ#·(¿ ��½$!
³�½(µe´ È ¼�½g¹+Ár»�½gÁbµ�Ã+º '
Å0º�¶�·(¿$» '
¿$º�¸�µe¶s½gÁ+À$¸�.uÀ$³+¶�·(¶[? �P·(¿Z¿�µ�º�¸�Ã+ÁrÀ$¸4·Q¿t·(¶EµeÀZ¸�¿$º-´ �F±�& Ã+º{·(¶EµeÀZ¸�¿$º-´ �pº�¶sº
»+½ ��Á�!^¿$½S·(»rº�»fÀ$Á[Â+¿$·(À$Á�µeº�)5µz¼�½g¶sÅ�·Jµ ±*& Ãrº�´�º�»+½5¸�¹+Å0º�ÁSµ�´�·(¶�º ��¹+À`µeºx¿$½(Á+Ç{µeº )�µ�´ ��ÀZµeÃf·QÁb·4¾(º�¶e·QÇgº
½(¼�\'& ! ¸�Ã+·(¶e·(¸�µeº-¶�´ ��ÅnÀZÁ+À$Å\¹+Å ½(¼ ²g²�! ¸�Ã2·(¶�·(¸-µ�º�¶�´�·(Á+»�·�Å�· )�ÀZÅ}¹+Å ½Q¼�# ²%! ¸�Ã2·(¶�·(¸-µ�º�¶�´ ��±%& Ã+ºY?
¸�½(Á�µe·(À$Á{·(Á ·4¾gº�¶�·(Çgºz½(¼c&"# w \ �p½g¶�»r´&��Å0À$Á+ÀZÅ}¹+Å�½(¼ ²2w-, ( �p½g¶�»r´m·(Á+» ·�Ån· )�À$Å}¹rÅ ½Q¼c( ²21 ( �p½g¶s»+´
º�)�¸-¿$¹+»+ÀZÁ+ÇCÂ+¹+Á+¸�µe¹2·Qµ�À$½gÁ � �S·(Ár»�·(Án·4¾gº-¶e·(Çgº�½(¼ ² , #m´�º-ÁSµeº�Ár¸�º�´ � ��ÀZµ�Ã0·CÅ0À$Á+ÀZÅ}¹+Å ½(¼ � , ·(Á+»n·CÅn· )�À !
Å}¹+Å¢½(¼=\ ��� ��±

* ��G
G�E�I C�G GM� �|º�Â+¶s½�»+¹r¸�º�»�µ��pº�¿Z¾(ºt·Q³+´sµ�¶e·(¸�µe´8¹+´�ÀZÁ+Çi½g¹+¶
Å0º-µ�Ã+½5»n·QÁ+»�¸�½gÅ0Â+¹rµ�º�»�µeÃ+º	¸-½gÅnÂr¶�º�´s´�ÀZ½gÁ
¶e·JµeÀ$½�À$Á�Á�¹+Å}³�º�¶\½Q¼��|½(¶�»+´ ��µeÃrº�Á �pº�Â+¶s½�»+¹r¸�º�»)µ��pº�¿`¾gºx·Q³+´sµ�¶e·(¸�µe´\³A? �CB CFE�D G�DFEHGAIKJHL ��� BNB I 0
E BDPAKRE ¹+´sÀ$Á+Ç{µ�Ã+º�´�·(Ånº�¸�½gÅ0Â+¶�º-´�´sÀ$½gÁ)¶�·QµeÀZ½,·(´}½(¹+¶\Å0º-µ�Ã+½�» ±�3 º�º�)5µe¶�·(¸-µ�º�»[µeÃrº�µ��|º-¿Z¾(º
·Q³+´sµ�¶e·(¸�µ
·(Á+»xµ�Ã+ºMµ��|º-¿Z¾(ºC¿ZÀ$´Eµe´|½Q¼ �QºY? �p½g¶�»+´qÂ+¹+³+¿ZÀ$´sÃ+º�»���À`µeÃ�µeÃrºi´�½g¹+¶s¸�ºm»+½5¸�¹+Å0º�ÁSµ�´ ± 3 ºiÃ2·(»�·\µe½Qµ�·(¿.½(¼�& (
»+ÀI��º-¶�º�ÁSµq·(³+´Eµe¶�·(¸-µ�´q·QÁ+»�µ�º�Á�¿$ÀZ´sµe´|½(¼ �QºY? �|½(¶�»+´�� ±

K KF=)L D E A 243%IOE I C�G�KRE�BDG
G�BDCAG � µ�Ã+º
»+º-´�¸�¶sÀ$Ârµ�½g¶�´u¹r´�º�»CÀ$ÁMµ�Ã+À$´uº�¾Q·(¿$¹2·JµeÀ$½(ÁM·(¶sº
Â+¶�º-´�º�ÁSµ�º�»\ÀZÁ & ·Q³+¿$º w�±Z1r±
w��"� ½Q¼LµeÃ+º\·(¹rµ�Ã+½g¶q·(³+´sµ�¶e·(¸�µMº )rÂr¿$À$¸-ÀZµ�¿K?�Å0º�ÁSµ�À$½gÁ ·Qµt¿Zº4·(´Eµt½(Á+º�»rÀ$´�¸-¶�ÀZÅnÀZÁ2·(ÁSµ �(ºZ? �p½g¶s»lÀZÁ À`µe´�»+º�´�!
¸�¶sÀ$Ârµ�½g¶ ��À ± º ± �r»+À �.º�¶sº�ÁSµ�¼�¶�½gÅ Æs¶�½g³�½(µ�´ È �F±

; E@IC�	�-I@G�B D�� D D E B G � 3 ºz·(¶�¶�·(Á+Çgº-» µeÃrºY& (�·(³r´sµe¶�·(¸-µ�´i·(Á+» ¿$À$´Eµt½Q¼ �(ºY? �p½g¶�»r´CÀZÁ ¼�½g¶sÅn´�À$Á{½(¶�»+º-¶
µe½�´�·QµeÀZ´s¼ ?�µ�Ã+ºi¼�½g¿$¿Z½ ��ÀZÁ+Ç �
º�·(¸�Ã"�s¹r»+Çgºmº-¾Q·(¿Z¹2·Qµeº-´�´�À )x·(³+´Eµe¶e·Q¸-µ�½(¼�´�À )x»+À �.º�¶sº�ÁSµ�»+½�¸-¹+Å0º�ÁSµe´�&�·QÁ+»
º�·(¸�Ã ·Q³+´sµ�¶e·(¸�µqÀZ´	º-¾Q·(¿Z¹2·Qµeº-»
³A?�µ�Ã+¶�º-ºm»+À �.º�¶sº�ÁSµ �s¹+»+Çgº-´ ±
� Á,½g¶�»rº�¶tµ�½�»+½x´�½ � �pºzÂ+¶�½5»+¹+¸-º�» (�»+ÀI��º-¶�º-Á�µq¼�½g¶�Å0´���º4·Q¸�Ã ¼�½(¶�Å ¸�½gÁSµe·(À$Á+º-»,´�À ) »rÀ �.º�¶�º-ÁSµm·(³+´�!

µe¶�·(¸-µ�´�¶e·(Á+»r½gÅn¿S?)¸�Ã+½(´�º�Á ��Ã+À$¸�Ãb·(¶�ºx¾(º�¶�´sÀ$½gÁr´n½(¼t´�À )f»+À �.º�¶sº�ÁSµ0»+½5¸�¹+Å0º�ÁSµe´ ± '�·Q¸�Ã�·(³+´Eµe¶�·(¸-µ �|·(´
Â+¶sÀ$ÁSµeº-» ·(´�·�Â2·(¶�·(Çg¶�·(Â+Ã�À$Á�·z»+À �.º�¶sº�ÁSµ�Â2·(Çgº ± '8·(¸�Ã Â+·(ÇgºmÀ$Á+¸-¿$¹+»rº�»xµeÃ+ºi¼�½g¿Z¿$½ ��À$ÁrÇ �

] ·(Á�·(³r´sµe¶�·(¸-µ�&
] , ¿$ÀZ´sµ�´	½(¼ �QºY? �p½g¶�»+´ &
� ����Z��nmne1XHZ>\��_P�����ZW^aVde � Ph^aP�^aPh�'P	T>X[P�VF�
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0 ½gÁSµe¶s½g¿ ��.�·QÁ+Çg¹2·(Ç(º�� ��½g³�½(µe´
��½g³.½Qµe´�� �qº4·Q¿ZµeÃ�¸�·(¶�º
��½g³.½Qµe´�� T�º�¶E¾�ÀZ¸�º$� & º-¿$º )rÀZ´sµ�º�Á+¸-º�� & º-¿$º-½gÂ.º-¶e· !
µeÀZ½gÁ�� � � � � À$¶Eµe¹2·Q¿���º�·(¿$À`µ@?
�
º�µe¶�½(¿$½gÇ ?����
Ã+½(µ�½gÇg¶e·QÅnÅ0º-µ�¶[?�� ��½(³.½(µ�´
.�·(Á+Çg¹+·(Çgº���!qº�¹r¶e·(¿uÁ+º�µ��|½(¶���´�� ��½(³.½(µ�´
0 ·(¿ZÀ$³+¶�·QµeÀZ½gÁ��d02½g¶�¸-º|´sº�Á+´sÀ$Á+Ç�� ��½g³�½(µ�´�� & ½g¶ ��¹+º
´�º-Á+´�ÀZÁ+Ç
��½g³.½Qµe´�� 3 º-¿$»+ÀZÁ+Ç���
q¹rµe½gÅ0½(µ�ÀZ¾gº
��½g³.½Qµe´�� & º-¿$º�½(Â.º-¶e·Qµ�½g¶

t´s³.º-´sµ�½g´�� � Á+´s¹+¿#·Qµ�À$½gÁ � ��½(³.½(µ�À$¸-´
��½g³.½QµeÀ$¸-´

!#"%$ ° w�±Z1O�C! ºZ? �p½g¶s»+´q¼�¶s½gÅ � Á+»r¹+´sµ�¶�À#·Q¿���½g³�½(µ�´	¹+´�º-»
½gÁ�µeÃrº 'L¾Q·(¿Z¹2·QµeÀZ½gÁ�·Qµ>�
¸ �mÀZ¿$¿MVqÁ+À`¾gº�¶s´�À`µ@?

] ·
W2º-¿$»�µe½�³.ºm¸-½gÅnÂr¿$º-µ�º�» ��ÀZµ�ÃxµeÃ+º ��¹2·(¿ZÀZµ@?�´s¸�½g¶sºC·(´�´s½�¸-À#·Qµ�º�»�µe½zµeÃ+ºC·(³r´sµe¶�·(¸-µ�&�·(Á+»
] ·
W2º-¿$»�µe½�³.º W2¿Z¿$º-»���ÀZµeÃ�¸-½gÅnÅ0º�ÁSµ�´q·Q³.½g¹�µ	µeÃ+ºC·(³+´Eµe¶�·(¸-µ ±
2 Á+ºm½(¼>µ�Ã+ºm¿$À$´Eµe´	½(¼ �(ºZ? �|½g¶s»+´ �|·(´�µeÃ+ºm½gÁrºCÂr¹+³+¿$ÀZ´�Ã+º-» ��À`µeÃ�µeÃ+ºm´s½g¹+¶�¸-º�»r½�¸-¹+Ånº-ÁSµ �+µeÃrºC½QµeÃ+º-¶

¼�½g¹+¶ �pº�¶sº�¶e·(Á+»r½gÅn¿S?�´�º�¿Zº�¸�µeº�» ¼�¶�½(Å µeÃrºz´�º-µC½(¼ ²g² ¶sº�Ån·(À$Á+ÀZÁ+Ç �QºY? �|½(¶�»a¿ZÀ$´Eµe´���µeÃ+ºZ?��pº�¶�º�Â+¶sÀ$ÁSµeº-»
À$Á
µeÃ+º}¼�½g¶sÅ À$Á{¶�·(Á+»+½gÅ ½g¶s»+º�¶ ± 2 Á+º}Â2·(Ç(º �k·Q´m·(¿$´s½x·4¾(·QÀ$¿#·Q³+¿$ºiµe½x³�º}¸-½gÅnÂr¿$º-µ�º�» ��À`µeÃ,¸-½gÅnÅ0º�ÁSµ�´
·(³�½g¹rµpµeÃ+ºtµe·(´�� �+ÀZÁ�Â2·(¶EµeÀZ¸�¹+¿$·(¶���À`µeÃ�µ�Ã+ºtµ�À$Å0ºqÀ`µ|µe½5½��zµe½}µ�Ã+º��s¹+»rÇgº�´|µ�½z¸�½gÅ0Â+¿Zº-µeº�µeÃ+ºtº-¾Q·(¿$¹+·QµeÀZ½gÁ ±
3 ºCÂr¶�½5»+¹+¸�º-»�µ�Ã+¶�º-º�¸-½gÂ+ÀZº�´	½(¼>º4·(¸�Ã�¼�½g¶�Å ¼�½g¶�·zµe½(µe·(¿!½(¼ ² �}¼�½g¶�Å0´ ±

��À$¸�¶s½g´�½Q¼wµ 
t³+´Eµe¶e·Q¸-µ ��� B ��� 
t¹rµ�Ã+½g¶ 
t³+´Eµe¶�·(¸-µ

q¶sµ�À$¸�¿Zº � Á+»+À$¸�·QµeÀ`¾gº �M¹2·(¿$À`µ@? � Á+»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@? � Ár»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@?

² ?gº�´ \ ± ( ( ?gº�´ \ ±t1 & ?(º�´ # ±`² (
\ Á+½ ²(± & ( ?gº�´ & ± ( ( ?(º�´ # ± ���
& Á+½ ²(±Z² ( Á+½ & ±%��� Ár½ # ± � (
# ?gº�´ & ±%��� ?gº�´ # ±%��� ?(º�´ # ± & &
, Á+½ \ ±Z² ( Á+½ ²(±Iw ( ?(º�´ # ± ���
( ?gº�´ \ ±Z² ( ?gº�´ # ±%��� Ár½ # ± , &
w Á+½ ��± � & ?gº�´ \ ± ,�� ?(º�´ # ± # �
� ?gº�´ \ ± & & ?gº�´ & ±%��� ?(º�´ # ± ���
1 ?gº�´ \ ±Z² ( Á+½ \ ± ( ( ?(º�´ & ± ( (
² � ?gº�´ \ ±Z² ( ?gº�´ # ±%��� ?(º�´ & ± & ²
²g² ?gº�´ \ ± # � Á+½ \ ±Iw�� Ár½ # ± \'(
² \ Á+½ ²(±Z² ( Á+½ & ± & & Ár½ # ± ���


�¾gº-¶e·(Çgº w$�"� ²(±t1 � w$�"� & ±Z² , � ��� # ± � #
!#"%$ ° w�±`² �O� ��º�´�¹r¿Zµe´q½(¼ �q¹rÅ�·(Á3�(¹+»+ÇgÅ0º�ÁSµM·(³.½(¹rµ � Ár»+À$¸�·QµeÀ`¾gº�Árº�´�´M·(Á+» & º�)5µ �M¹2·(¿ZÀZµ@? ± Äi·Qµ�·�¼�¶�½gÅ
µeÃrºCº�¾Q·(¿$¹2·JµeÀ$½(Áx¸4·(¶s¶�À$º-»�½g¹rµ�·Qµ��
¸ �mÀZ¿$¿ �i¶e·Q»+¹2·Qµ�º_T�¸�Ã+½5½g¿u½(¼ .�ÀZ³+¶e·Q¶[?  � Ár¼�½g¶sÅ�·Qµ�À$½gÁXT�µe¹+»+ÀZº�´
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	�K C�G G
3 ºqÃ2·(»x·mµe½(µe·(¿�½(¼ ² �CÃ�¹+Å�·QÁ �s¹+»+Çgº-´|½g¶�º-¾Q·(¿Z¹2·Qµ�½g¶�´ ± 2 ¹+¶pº-¾Q·(¿Z¹2·Qµe½(¶�´��|º-¶�º ² �C´sµ�¹+»+º�ÁSµ�´k½(¼uµeÃrº

� ± T�¸ ± Â+¶�½gÇ(¶e·(Å À$Á � Ár¼�½(¶�Ån·QµeÀZ½gÁ#T�¸-À$º-Á+¸�ºm·Qµ �
¸��iÀ$¿Z¿ �i¶e·(»r¹2·Qµeº T�¸�Ã+½5½g¿�½(¼�.uÀ$³r¶e·(¶^?/ � Ár¼�½g¶sÅ�·Qµ�À$½gÁ
T5µ�¹+»+À$º-´ ± 
q¿$¿!½(¼�µeÃrºC´s¹+³ �sº-¸-µe´qÃ2·(»�Çg½5½�»�¶sº4·(»+ÀZÁ+Ç0·(Á+»�¸�½(ÅnÂ+¶sº�Ã+º-Á+´�ÀZ½gÁ�´���À$¿Z¿$´kÀZÁ '
Á+Ç(¿$À$´sÃ ±

; E@IC�	�-I@G�B D�� 9 E�D C K A ��E�K
& Ã+º�º-¾Q·(¿$¹+·QµeÀZ½gÁ �k·(´0Â�º�¶s¼�½(¶�Å0º�»fÀ$Á¬½gÁ+º�Ã+½g¹r¶0´sº�´s´�À$½(Á�·Qµ �
¸ �mÀZ¿$¿ V�Á+ÀZ¾(º�¶s´�ÀZµ@? ± '�·Q¸�ÃcÃ�¹+Ån·(Á

�s¹+»+Ç(ºp¶sº�¸�º-ÀZ¾(º�»�·	¼�½g¶�Å ��´�½tÃrº��Q´sÃ+ºkº-¾Q·(¿Z¹2·Qµ�º�»\´sÀ )C»+ÀI��º-¶�º-Á�µ>·(³+´Eµe¶�·(¸-µ�´ � ·QÁ+»}·(Á�À$Á+´Eµe¶s¹+¸-µ�À$½gÁC³.½5½���¿$º�µ ±
!q½n½(µeÃrº�¶tÅn·Qµ�º�¶�À$·(¿ �|·(´M¶sº���¹+À$¶sº�» ¼�½(¶�µ�Ã+º�º�¾Q·(¿$¹2·JµeÀ$½(Á ��À ± º ± ��»rÀ$¸-µ�À$½gÁ+·(¶[? ��± & Ãrº}Â+¶�½5¸�º-»+¹+¶sº �|·(´tµeÃrº
´e·QÅnºz·Q´iÀ$Á µ�Ã+ºzÂ+¶�º�¾5À$½g¹+´iº�¾Q·(¿$¹2·JµeÀ$½(Á ±�3 º}Ã2·Q» µ�Ã+¶�º-ºz»+À �.º�¶sº�ÁSµiº�¾(·Q¿$¹2·Qµ�À$½gÁr´t½(¼�¸�½(Á�µ�º�ÁSµ�·(Á+»{µ�º�)5µ
��¹2·(¿ZÀZµ@?,¼�½g¶Cº4·(¸�Ãa½(¼kµeÃrº & (
·(³+´sµ�¶e·(¸�µe´ ± & Ã+º�½U¾(º�¶�·(¿$¿8º-¾Q·(¿Z¹2·Qµ�À$½gÁ �k·Q´\¸�½(ÅnÂ+¿Zº-µ�º�»aÀZÁ)·�Å�· )�ÀZÅ}¹+Å
½(¼�# � Å0À$Á�¹rµ�º�´#��´s½gÅnºCÅn·Qµeº-¶�À#·Q¿$´k¹+´sº�»{ÀZÁ�µ�Ã+À$´�º-¾Q·(¿Z¹2·Qµ�À$½gÁ�·(¶sº�ÀZÁ+¸�¿Z¹+»+º�»�À$Á�µeÃrº 
qÂ+Â.º-Á+»+À )rº-´ � � �
·(Á+» � ��± 02½g¶�º4·(¸�Ã{·(³+´sµ�¶e·(¸�µ � �pº\¸�½(ÅnÂ+¹�µeº�»�µeÃ+º�´e·(Å0ºmÅnº�·(´�¹r¶�º�´�µeÃ2·QÁ À$Á�µeÃrº�Â+¶sº-¾5À$½(¹+´tº�¾(·Q¿$¹2·Qµ�À$½gÁ
��´sº�ºCÂ2·(Çgº ² , # ��±/& Ãrº�¶sº�´�¹r¿Zµe´	¼�½g¶	ÀZÁ+»+À`¾�ÀZ»+¹2·(¿�·(¶sµ�À$¸-¿$º�´�·QÁ+»�µ�Ã+ºC·4¾gº�¶�·(ÇgºCÀ$Ár¼�½(¶�Ån·QµeÀZ½gÁx·(¶sºC´sÃ+½ ��Á ÀZÁ
& ·(³+¿$º w5±Z² ��±

� K G ��� G�G
2 D���G�K ��G � � Á � �"� ½(¼qµ�Ã+º�¸4·(´sº�´ �LµeÃ+º�·(³+´Eµe¶�·(¸-µ�´0Âr¹+³+¿$ÀZ´�Ã+º-» ��ÀZµeÃ[µ�Ã+º�´�½g¹+¶s¸�º�»+½5¸�¹+Å0º�ÁSµ�´ �pº�¶sº
¸�½(¶�¶�º-¸-µ�¿K?f¸�¿$·(´�´sÀKW2º-»c³A?fµeÃ+º�º-¾Q·(¿Z¹2·Qµ�½g¶�´ ±�� Áb¸�½gÁSµ�¶e·(´Eµ �
µeÃ+º ·(¹rµ�½gÅ�·JµeÀ$¸�·Q³+´sµ�¶e·(¸�µe´ �pº�¶sº ¸-½g¶�¶sº�¸-µ�¿K?
¸�¿$·(´�´sÀKW2º-»
ÀZÁ w��"� ½Q¼�µ�Ã+ºm¸4·(´sº�´ ±

� �-IC� B G>= ��& Ã+º�W2Çg¹r¶�º�´�·Q³.½g¹�µ|µeº )5µ�·(¸�¸-º�Ârµe·(³+ÀZ¿$ÀZµ@?0ÀZÁ+»+À$¸�·Qµeº�µeÃ2·Jµ|µeÃrºi·(³+´Eµe¶e·Q¸-µe´	Âr¶�½5»+¹+¸�º-»�³R? �CB 0
CFE�D G�DFEHGAIKJHL ��� BNB IOE�BQPAKRE ·(¶�º�³�º�¿Z½ � µeÃrºn·Q¸�¸�º-Ârµ�·Q³+À$¿ZÀZµ@?{¿Zº-¾(º�¿
½(¼ \ ± ,�±=& Ã+ºz¾gº-¶[? ´e·QÅnº�¶�º�·(´�½(Á+´
µeÃ+·(Á�ÀZÁlµ�Ã+º0Â+¶�º�¾�ÀZ½g¹+´mº�)�Â�º�¶sÀ$Å0º�ÁSµ �pº�¶sºnÇ(ÀZ¾gº-Áa³A?,µeÃrºnº�¾(·Q¿$¹2·Qµ�½g¶�´ ±=& Ã+ºn·(³+´sµ�¶e·(¸�µe´CÂ+¶�½5»+¹+¸-º�»�³R?
½g¹+¶	Å0º-µ�Ã+½5»�·(¶�ºm·(³�½�¾gºiµeÃrº�·Q¸�¸�º-Ârµ�·Q³+À$¿ZÀZµ@?0¿$º�¾gº�¿u½Q¼=\ ± , �r·(Á+»xµeÃ+ºmÃ�¹+Ån·(Á�·(³+´Eµe¶e·Q¸-µe´�·(¶sºiÃ+À$Ç(Ã+¿K?n·(¸ !
¸�º-Ârµ�·Q³+¿$º���½(Á+ºiµeÀ$Å0º ��� B ��� �|·(´�³.º�µ�µ�º�¶	µeÃ2·QÁ�µ�Ã+º�Ã�¹+Ån·(Á
·(³+´Eµe¶e·Q¸-µ �F± & Ã+À$´	µ�À$Å0ºMµeÃ+ºm¸�¶sÀZµ�À$¸�´kµ�½
��� B ��� �pº�¶�ºi³+·(»��2½ � ½(¼uÀZ»+º4·(´ �5µ�½�½\¿$½gÁ+ÇC´�º-ÁSµeº�Ár¸�º�´ ��»2·(Á+Çg¿ZÀ$Á+Ç�·(Á2·QÂ+Ã+½g¶�· ��´sµ@?5¿$ºtµ�½�½Cµeº-¸�Ã+Á+À$¸�·(¿ �
´�º-ÁSµeº�Ár¸�º�´ ��ÀZµeÃr½g¹rµ�Çg¶�·(ÅnÅn·Qµ�À$¸4·Q¿�´s¹+³ �sº-¸-µ �.·(Á+»�Â�½�½(¶	¸�½gÃ+º-´�ÀZ½gÁ ±
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& Ã+À$´mº�¾(·Q¿$¹2·Qµ�À$½gÁ �k·(´C´�ÀZÅnÀZ¿#·(¶�µe½xµ�Ã+º}µ��|½�Â+¶sº-¾5À$½g¹r´Cº�¾Q·(¿$¹2·JµeÀ$½(Á+´���·(¿Zµ�Ã+½g¹+ÇgÃ Ã+º-¶�º �pº0¸-½gÁ+´sÀ$»+º !
¶�º-»x½gÁ+¿S?0·(¹rµe½(Å�·Qµ�À$¸q·(³+´Eµe¶e·Q¸-µe´ ±@& Ã+ºt´�¹+Å0Å�·Q¶�À
	�·QµeÀZ½gÁ0´[?5´sµ�º�Å0´kÀ$Á+¸-¿$¹+»rº�»�ÀZÁ�µeÃ+ÀZ´|º�¾(·Q¿$¹2·Qµ�À$½gÁ �pº�¶�º �
��� B ��� ��;�� G�E�I C�G�D E ·(Á+» �10 �)5 ; ?���± ;�� G�E�I C�G�D E � & ¹+¶sÁ+ºY?�� ²	�
�
�
� µ�·��Qº�´0· µeº )5µ W2¿$ºx·Q´}À$Á�!
Â+¹rµ���Â+¿#·QÀ$Á 
�T�� � � µeº )�µ�� � & ��. �u½(¶Mº !^Å�·(ÀZ¿ � ·(Á+» Çgº-Á+º�¶�·Qµeº-´m·�¿ZÀ$´EµM½(¼ �(ºZ? �|½g¶s»+´�·(Á+» �(ºZ?�ÂrÃ+¶e·(´sº�´
·(´z½g¹�µeÂ+¹rµ ± � µ�Â+¶s½�»+¹r¸�º�´z³�º-µ��pº�º-Á & ·(Á+» & � ÂrÃ+¶e·(´sº�´ ±�2 Áf·4¾(º�¶e·QÇgº��
À`µzÇgº�Árº�¶e·Jµeº�´zµ�Ã+ºx¶�º �5¹rº�´sµ�º�»
Á�¹+Å}³�º�¶k½Q¼�ÂrÃ+¶e·(´sº�´ �2³+¹rµkµ�Ã+ºi·(¸�µe¹2·(¿�Á5¹rÅ}³.º-¶|¼�½g¶	·QÁR?nÇgÀ`¾gº�Á�»+½5¸�¹rÅnº-Á�µkÅ�·2?n³.ºM´s¿$ÀZÇgÃSµe¿K?�³�º�¿Z½ ��½(¶
·(³�½�¾gºnµ�Ã+º�¶sº���¹+º�´Eµeº-»¬Á�¹+Å\³.º-¶���»+º�Â�º�Á+»rÀ$Á+Ç{Ån·(ÀZÁ+¿K? ½gÁaµeÃrº�¿$º-Á+Ç(µ�Ãa½(¼kµ�Ã+º�ÀZÁ+Â+¹rµ\»+½5¸�¹+Å0º�ÁSµ ± 3 º
¹+´sº�»+;�� G�E�I C�G�D E ,5±Z² ��ÃrÀ$¸�ÃxÀ$´p»+À$´Eµe¶sÀ$³+¹rµ�º�»�¼�½(¶|»+º-Ån½gÁr´sµe¶�·QµeÀZ½gÁ ± 3 ºt»+½ ��Á+¿$½S·Q»+º�»�À`µ|¼�¶s½gÅ µeÃ+ºM´sÀZµ�º
ÃSµ�µ�Â � � �Qº )5µe¶e·Q¸-µe½(¶ ± À$ÀZµ ± Ár¶�¸ ± ¸4· � � \ ² �g·(Á�¹2·(¶^?;\ �����
��± � 0 �)5 ; ?�� À$´�·}¸-½gÅnÅ0º�¶s¸�À$·(¿�´^?�´Eµeº-Å ·4¾(·QÀ$¿#·Q³+¿$º
¼�½g¶�»+º�Å0½gÁ+´Eµe¶e·JµeÀ$½(Á ��ÃSµsµeÂ � � � � � � ± Çgº�´sÂ+¶�½ ± ¸-½gÅ �F±�� µL½(Á+¿K?CÂ+¶s½�»+¹r¸�º�»�·Q³+´sµ�¶e·(¸�µe´
·Qµ ,�� � ² �"� ½g¶ ² ,��x±
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� Á.0>ÀZÇg¹+¶sº�´ w5± (}·QÁ+» w�±tw � �|ºMÂr¶�º�´sº�ÁSµ�·(³+´Eµe¶�·(¸-µ�´kÂ+¶�½5»+¹+¸-º�»x³A? ;�� G�E�I C�G�D E ·QÁ+» � 0 �)5 ; ?�� ¹r´�º�»�ÀZÁ
µeÃrÀ$´	º-¾Q·(¿Z¹2·Qµ�À$½gÁ ±

& Ã+º �
¶�º-¸�À ! �|Ã+º-¸ � �2º�)�À$³r¿$ºmÅnº�·(´�¹r¶�À$ÁrÇz´[?5´sµ�º�Å
�(½gÃrÁ �|Ãrº-¾Q·(¿$ÀZº�¶ �
¶�º-´�ÀZ»+º�ÁSµq½(¼ �i¿$½(³2·(¿ � '�� � Á+¸ ± � 3 À$Á+»r´�½g¶ � 2 ÁSµe·(¶�ÀZ½�� �k·(Á+·(»2·
� ÁSµe¶s½�»r¹+¸-µ�À$½gÁ
& Ã+ÀZ´pÂ+·(Â.º-¶8º�)�Â+¿#·QÀ$Á+´8µeÃ+º�À$ÁSµ�º�¶�Á+·(¿�»+º�´sÀ$ÇgÁ0½(¼!µ�Ã+º �
¶sº�¸�À ! �|Ã+º-¸ ��Ånº�·(´�¹+¶sÀ$Á+ÇC´[?5´�!
µ�º�Å ·(Ár» ��ÀZ¿$¿!»rÀ$´�¸-¹+´�´�µeÃrºC¸-½g¿$¿$·(³�½g¶e·Qµ�À$½gÁn½(¼�Ã2·(¶�» �k·(¶sºC·(Á+»�´�½(¼wµ��|·(¶�º ±
��¹+Å�·QÁ�ÀZÁSµeº�¶E¼�·(¸�ºM¼�½(¶�·(Â+Â+¿ZÀ$¸4·JµeÀ$½(Á�½gÂ�º�¶e·JµeÀ$½(Á
& Ã+º �
¶�º-¸�À ! �|Ã+º-¸ �x´[?5´sµ�º�Å ¶�º �5¹rÀ$¶�º-»�µ�Ã2·Qµ�·(Á�½gÂ�º�¶�·Qµe½(¶	¸�½g¹+¿Z»xµe¶e·QÀ$ÁxµeÃ+ºm¶s½g³.½Qµ �
´sº�¿$º-¸-µ�Â+¶�½gÇ(¶e·(Å0´�½g¶0´sµe·(¶sµx·(Á+»�´Eµe½gÂ�Âr¶�½5»+¹+¸-µ�À$½gÁ�·(´�»+º-´�ÀZ¶�º�» ±#& Ã+º{ÀZÁSµeº�¶E¼�·(¸�º
Á+º-º�»+º-»lµ�½�·(¿$¿Z½ ��¼�½g¶MÅn·(Á�¹2·(¿L·QÁ+»l·(¹rµe½(Å�·Qµ�À$¸C½gÂ�º�¶e·JµeÀ$½(Á,½(¼8µeÃ+ºz´^?�´Eµeº-Å ��ÀZµ�Ã
´sÀ$Å0Â+¿$º$�r¹+´sº�¶	¼�¶�ÀZº�Á+»+¿S?�´s½(¼wµ��k·Q¶�º ±

­�®w¯k°3w�± ( � �10 � 5 ; ? � ·(³+´sµ�¶e·(¸�µ�¼�½g¶�µeÃrºpÄM½5¸�¹rÅnº-Á�µqÆ & Ã+º �
¶�º�¸-À ! �|Ã+º�¸ � �2º )�À$³+¿Zº
Ånº�·(´�¹+¶sÀ$Á+Ç	´^?5´sµeº-Å È �
� Á+»+¹r´sµe¶sÀ#·(¿���½g³�½(µ � � ½g¿ \'( � ´�´s¹+º0\�� ²	�
� �

& Ã+ÀZ´pÂ+·(Â.º-¶8º�)�Â+¿#·QÀ$Á+´8µeÃ+º�À$ÁSµ�º�¶�Á+·(¿�»+º�´sÀ$ÇgÁ0½(¼!µ�Ã+º �
¶sº�¸�À ! �|Ã+º-¸ ��Ånº�·(´�¹+¶sÀ$Á+ÇC´[?5´�!
µ�º�Å ·(Ár» ��À$¿Z¿M»+ÀZ´�¸�¹r´�´�µeÃ+ºl¸�½g¿Z¿#·(³�½g¶�·QµeÀZ½gÁc½(¼\Ã2·(¶s» �k·Q¶�º�·(Á+» ´s½(¼wµ��|·(¶�º ± & Ãrº
�
¶�º-¸�À ! �|Ã+º-¸ �{Ånº�·(´�¹r¶�À$ÁrÇ�´[?5´sµ�º�Å ÀZ´i·?�[( � · )�À$´��!·(¶sµ�À$¸�¹r¿#·Qµ�À$Á+Ç0¶�½g³�½(µm·Q¶�Å ½(Á ·
¿Z½gÁ+ÇgÀ`µe¹+»+ÀZÁ2·(¿�´�¿ZÀ$»+ºM¹rÁ+ÀZµ ±

­�®w¯k° w�±tw�� ;�� G2E I C�G�D E ·(³+´Eµe¶�·(¸-µm¼�½g¶iµeÃrºnÄM½5¸�¹rÅnº-Á�µ Æ & Ãrº �
¶�º-¸�À ! �|Ã+º-¸ � �+º�)�À$³+¿Zº�Ånº�·(´�¹+¶sÀ$Á+Ç�´^?�´�!
µeº-Å È � � Á+»+¹+´Eµe¶sÀ#·(¿���½g³�½(µ � � ½g¿ \'( � ´�´s¹+º
\ � ²	�
�
�
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3 º\¹+´�º-» ² , ´s½g¹+¶�¸-ºz»+½5¸�¹+Å0º�ÁSµt¼�¶s½gÅ µeÃ+º �s½g¹+¶sÁ2·(¿ � Á+»+¹+´Eµe¶�À$·(¿ ��½g³�½(µ�´"��µ�Ã+º�µ��pº�¿`¾gº}´s½g¹+¶s¸�ºz»+½$!

¸�¹rÅnº-Á�µ�´p¼�¶s½gÅ µeÃ+ºqÂ+¶�º�¾5À$½g¹+´pº-¾Q·(¿Z¹2·QµeÀZ½gÁ0·(Á+»0µeÃ+¶sº�ºtÁrº � »+½5¸�¹+Å0º�ÁSµe´ ��± 3 º�Â+¶s½�»+¹r¸�º�» ² , ·(³r´sµe¶�·(¸-µ�´
¹+´sÀ$Á+Çq½g¹+¶�Ånº�µeÃ+½5»\·QÁ+»}¸�½(ÅnÂ+¹�µeº�»CµeÃ+ºp¸�½gÅ0Â+¶sº�´�´sÀ$½gÁ�¶e·Qµ�À$½�À$Á�Á�¹+Å}³�º�¶�½(¼ �p½g¶�»+´ �Jµ�Ã+º�Á �|ºpÂ+¶�½5»+¹+¸-º�»
·(³+´Eµe¶�·(¸-µ�´�³A? �10 �)5 ; ? � ¹+´�ÀZÁ+Ç�·m¸-½gÅ0Â+¶�º-´�´�ÀZ½gÁ�¶e·Qµ�À$½m·(´8¸-¿$½g´sº�·(´8½g¹+¶�´�·(´8Â�½g´�´sÀ$³+¿Zº ±�� Á0Å0½g´sµ
½Q¼�µeÃrº
¸4·Q´�º�´�µeÃ+ºC·(³r´sµe¶�·(¸-µ�´qÂr¶�½5»+¹+¸�º-» ³A? �10 �)5 ; ?�� �|º-¶�ºCÅn½(¶�ºi¾gº-¶�³�½g´�ºmµeÃ2·QÁ
µeÃrº�·Q³+´sµ�¶e·(¸�µe´�Â+¶�½5»+¹+¸-º�»
��ÀZµ�Ã ��� B ��� ±-3 º�Â+¶s½�»+¹r¸�º�»n·(³+´Eµe¶�·(¸-µ�´p³A?Y;�� G�E�I C�G�D E ³A?z´sÂ.º-¸�ÀZ¼ ?5ÀZÁ+ÇiµeÃ+º�Á�¹+Å}³�º�¶8½(¼.´�º-Á�µ�º�Á+¸-º�´
µe½0´�º-¿$º-¸-µ ± 3 º�Â+¶s½�»r¹+¸�º-»
¼�½g¶sÅn´	¼�½g¿Z¿$½ ��À$Á+Ç}µ�Ã+ºC´e·(Å0º�Âr¶�½5¸�º�»r¹+¶�ºCµeÃ2·(Á�À$Á�µeÃrº\Â+¶sº-¾5À$½g¹r´qº�¾(·Q¿$¹2·Qµ�À$½gÁ
��´sº�º�Â2·(Çgº ² , ,���± & ÃrÀ$´
µeÀZÅnº|µ�Ã+º�¼�½g¶�Å0´
¸�½gÁSµe·(À$Á+º-»n»rÀ �.º�¶�º-ÁSµpÁ�¹+Å\³.º-¶�½Q¼!·(³r´sµe¶�·(¸-µ�´�µ�½C·(¸�¸-½gÅnÅ0½5»2·Qµeº
µe½}µ�Ã+ºMÁ�¹+Å}³�º�¶|½(¼�´�¹+³ �sº-¸-µ�´ ±�3 ºMÃ2·(»�·\µ�½(µ�·(¿�½(¼�\'&}º�¾Q·(¿$¹2·Jµe½g¶s´ ± 2 ¹r¶kº-¾Q·(¿Z¹2·Qµe½(¶�´ �pº�¶sº ² &}´�¹r³ �sº�¸�µe´
¼�¶�½(Å µeÃ+º/�
¸��iÀ$¿Z¿ �m¶�·(»+¹2·Qµ�º#T�¸�Ãr½�½g¿�½(¼ .uÀZ³+¶e·(¶^?  � Ár¼�½g¶sÅ�·Qµ�À$½gÁ T5µ�¹+»+À$º-´}·(Ár» ² � ´�¹+³ �sº-¸-µ�´}¼�¶�½gÅ
µeÃrºiÂ+¶�½gÇ(¶e·(Å�½gÁ � Ár¼�½(¶�Ån·QµeÀZ½gÁ#T5µ�¹+»+ÀZº�´�·Qµ��(½gÃ+Á�
t³+³�½(µsµ �|½g¿$¿Zº�Çgº ± & Ãrºiº-¾Q·(¿$¹+·QµeÀZ½gÁ�Â+¶s½�¸-º�»+¹r¶�º �|·(´
µeÃrº�´�·(ÅnºC·(´�ÀZÁ�µ�Ã+ºmÂ+¶�º�¾�ÀZ½g¹+´�º-¾Q·(¿Z¹2·QµeÀZ½gÁ ± 0�½(¶�º�·(¸�Ã{·Q³+´sµ�¶e·(¸�µ � �|ºC¸�½(ÅnÂ+¹�µeº�»�µeÃrº�´�·(ÅnºmÅ0º4·(´s¹+¶�º-´
µeÃ+·(ÁaÀZÁlµ�Ã+ºnÂr¶�º-¾5ÀZ½g¹+´Cº-¾Q·(¿$¹+·QµeÀZ½gÁ ��´�º-º�Â2·QÇgº ² , # ��±=& Ãrº�¶�º-´�¹+¿`µe´m¼�½g¶CÀ$Á+»+À`¾5À$»+¹2·Q¿
·(¶sµ�À$¸-¿$º�´C·(Ár»�µeÃrº
·4¾gº-¶e·(ÇgºCÀ$Á�¼�½g¶�Ån·QµeÀZ½gÁ�·Q¶�ºm´�Ã+½ ��Á�À$Á & ·(³+¿$º w�±`²g²g±
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q¶sµ�À$¸�¿Zº � Á+»+À$¸�·QµeÀ`¾gº �M¹2·(¿$À`µ@? � Á+»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@? � Ár»+À$¸�·QµeÀ`¾gº �i¹+·(¿$À`µ@?

² ?gº�´ & ±Z²bw ?gº�´ & ±%� w ?(º�´ & ± ���
\ ?gº�´ & ±%� & ?gº�´ & ± ( w Ár½ ²g± � &
& Á+½ ²(± ( w Á+½ ²(± & & Ár½ # ± ,��
# ?gº�´ & ±Z² & ?gº�´ # ±%��� ?(º�´ # ± #R\
, ?gº�´ & ± & & ?gº�´ & ±Z² & ?(º�´ & ± ,��
( Á+½ & ± # � Á+½ & ±Iw�� Ár½ # ± & &
w ?gº�´ & ± ( w ?gº�´ & ± ( w ?(º�´ # ±`²bw
� ?gº�´ ²(± ( w ?gº�´ \ ± ,�� ?(º�´ & ± � &
� Á+½ \ ±%��� Á+½ & ± ,�� ?(º�´ \ ±`²bw
² � ?gº�´ & ±Z²bw ?gº�´ & ± ,�� ?(º�´ & ± ,��
²g² Á+½ ²(±%��� ?gº�´ # ±%��� Ár½ & ± ���
² \ Á+½ \ ±Z²bw ?gº�´ & ± ( � ?(º�´ & ±`² &
² & ?gº & ±%��� ?gº�´ \ ± ( w ?(º�´ \ ± � &
² # ?gº�´ & ± � & ?gº�´ \ ±Z² � ?(º�´ & ± � &
² , ?gº�´ & ±Z²bw ?gº�´ \ ± ,�� ?(º�´ # ± ���


�¾gº-¶e·(Çgº ( w�� \ ±Iw ( � �"� & ±Z² & w & � & ± # w
!#"%$ ° w�±`²g²F� ��º�´�¹r¿Zµe´q½(¼ �q¹rÅ�·(Á3�(¹+»+ÇgÅ0º�ÁSµM·(³.½(¹rµ � Ár»+À$¸�·QµeÀ`¾gº�Árº�´�´M·(Á+» & º�)5µ �M¹2·(¿ZÀZµ@? ± Äi·Qµ�·�¼�¶�½gÅ
µeÃrºCº�¾Q·(¿$¹2·JµeÀ$½(Áx¸4·(¶s¶�À$º-»�½g¹rµ�·Qµ��(½gÃ+Á�
q³+³.½Qµ�µ��|½g¿$¿Zº�Çgº

� K G ��� G�G
2 D���G�K ��G	� � Á � �"� ½Q¼�µ�Ã+ºk¸�·(´�º-´��gµeÃrº�·(³+´sµ�¶e·(¸�µe´
Â+¶s½�»r¹+¸�º-»0³A? ��� B ��� �pº�¶sº�¸-½g¶�¶sº�¸�µe¿K?�¸�¿$·(´�´sÀKW2º-»
³A?nµ�Ã+ºtº�¾Q·(¿$¹2·Jµe½g¶s´ ± � Á+´sµ�º4·(» �5µ�Ã+ºi·(³+´Eµe¶�·(¸-µ�´|Â+¶s½�»+¹r¸�º�»�³R? ;�� G2E I C�G�D E �|º-¶�ºM¸-½g¶�¶sº�¸�µe¿K?0¸-¿#·(´s´�ÀKW+º�»�ÀZÁ
w & � ½Q¼LµeÃ+ºC¸4·Q´�º�´M·(Á+»
µ�Ã+º}·Q³+´sµ�¶e·(¸�µe´tÂr¶�½5»+¹+¸�º-»{³A? � 0 � 5 ; ?�� �pº�¶sº}¸�½g¶s¶�º-¸-µe¿S?�¸�¿$·(´�´sÀKW2º-»{À$Á�( w��
½(¼�µeÃ+ºm¸�·(´�º-´ ±

� �-IC� B G>= � 2 Á�µ�Ã+ºm·4¾gº�¶�·(Çgº$�2·(¿$¿�µeÃrºm·(¹rµe½(Å�·Qµ�À$¸q´[?5´sµ�º�Å0´	Â+¶�½5»+¹+¸-º�»
·(¸�¸-º�Ârµe·(³+¿$ºM·(³+´sµ�¶e·(¸�µe´ ± � Á�µeÃ+ÀZ´
º-¾Q·(¿Z¹2·Qµ�À$½gÁ���µeÃ+º�·Q³+´sµ�¶e·(¸�µe´mÂ+¶�½5»+¹+¸-º�»l³A? ;�� G�E�I C�G�D E �pº�¶�º0½(¼p³.º�µ�µ�º�¶ ��¹2·(¿ZÀZµ@? µ�Ã2·(Á,µeÃrºn·Q³+´sµ�¶e·(¸�µ
Â+¶s½�»+¹r¸�º�»�³A? ��� B ��� ·(Ár» �10 � 5 ; ? �l±
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� Á�µ�Ã+À$´mº�)�Â�º�¶sÀ$Å0º�ÁSµ �|º0¸�½gÅ0Â2·(¶sº�» µeÃ+º0´�º-ÁSµeº�Ár¸�º�´�µeÃ2·Qµ ��� B �#� ´sº�¿Zº�¸-µ�º�»�À$Á ½g¶�»rº�¶mµe½�Â+¶�½$!
»+¹+¸-º�µ�Ã+º�À$Á+»rÀ$¸4·JµeÀZ¾(º !^À$Ár¼�½g¶sÅ�·JµeÀZ¾(º|·Q³+´sµ�¶e·(¸�µe´ ��ÀZµ�Ã�µ�Ã+º�´�º-Á�µ�º�Á+¸-º�´|µ�Ã2·Qµ8Ã�¹+Ån·(Á��s¹+»+Çgº-´�¸�Ãr½�½g´sº ± & Ã+ÀZ´
Å0º-µeÃr½�»b½(¼mº-¾Q·(¿Z¹2·QµeÀZ½gÁ¬Ã2·(´x·(¿Z¶�º�·(»O?f³�º�º�Á ¹r´�º�» ÀZÁc½(µ�Ã+º�¶n´�¹+Å0Ån·(¶�À 	4·Qµ�À$½gÁ¬º-¾Q·(¿Z¹2·QµeÀZ½gÁ+´�´�¹r¸�Ã�·Q´
� '
»+Å\¹+Á+´�½(Á�� ²	� ( � &�Tr·(¿`µe½gÁnº-µ�·(¿ ± � ²	� � w & � ·(¶s¸�¹�� ²	�
� w ·�&O�(ÀZÁ+Ç\º�µ	·(¿ ± � ²	� � � ��± 
q¸�¸�½(¶�»+ÀZÁ+Ç\µe½ Tr·(¿Zµ�½gÁ��
µeÃrº�À$»rº4· ÀZ´Cµ�Ã2·Qµ}À`¼��pº W2Á+»[·
Ã+À$ÇgÃ�½�¾gº�¶s¿#·(Âa³.º�µ��|º-º�Á[µeÃ+ºn´�º-Á�µ�º�Á+¸-º�´�´�º-¿$º-¸-µeº-»[³A?)·(Á)·(¹rµe½(Å�·Qµ�À$¸
Å0º-µeÃr½�»a·(Á+»)µeÃrº�´�º-ÁSµeº�Ár¸�º�´�´sº�¿$º-¸-µ�º�»[³A?)·
Ã5¹rÅ�·(Á ��µ�Ã+º�Å0º-µ�Ã+½�»a¸4·(Á)³�º�¶sº�ÇS·Q¶�»+º-»f·(´\º���º-¸-µeÀ`¾gº ±
!qº�¾gº-¶sµeÃrº�¿$º-´�´ ��µ�Ã+ºiÅnº�µeÃ+½5»xÃ2·(´�³�º�º-Á
¸-¶�ÀZµ�À$¸-À
	�º-»�³�º�¸4·Q¹+´�ºC½(¼�µeÃ+ºm¿Z½ ��¶e·JµeÀ$½\½(¼L·QÇg¶�º-º�Å0º�ÁSµ�³.º�µ��|º-º�Á
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Ã�¹+Ån·(Á�´�¹+³ �sº-¸-µ�´tÀ$Áxµ�Ã+À$´kµe·(´��?� �(À$Á+Ç�º�µt·Q¿ ± � ²	�
� � ��±
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� B K ��G G � 3 º�¹+´�º-»fµ�º�Á)µ�º�¸�Ã+Á+ÀZ¸4·(¿|·(¶sµ�À$¸-¿$º�´C¼�¶�½gÅ µ��p½,»+À �.º�¶sº�ÁSµz´�½(¹+¶�¸-º�´ � , ¼�¶�½gÅ
µeÃrº ��·(Â+ÀZ» �
¶�½(µ�½(µ@?5Â+À$Á+Ç �(½g¹r¶�Á2·(¿L·(Á+» , ¼�¶�½gÅ µeÃ+º � ÁSµeº-¶�Á+º�µ ��º�´sº4·(¶s¸�Ã �(½g¹r¶�Á2·(¿ ± & Ã+º�»+½5¸�¹rÅnº-Á�µ�´
·(¶sº�·�¾Q·(ÀZ¿#·(³r¿$º0½gÁ[µeÃ+º7'
Å0º�¶e·Q¿$» '
¿$º-¸-µe¶s½gÁ+ÀZ¸ .�ÀZ³+¶e·Q¶[?a·(Á+» �|º-¶�º�»+½ ��Á+¿Z½S·(»+º-»¬ÀZÁ[³.½QµeÃfÂ+¿#·QÀ$Áaµ�º�)5µ
·(Á+»�� & � .b¼�½g¶sÅ�·Qµ�´ ±�& Ã+ºn»r½�¸-¹+Ånº-ÁSµe´i¸�½(Á�µe·(À$Ál·(Ál·4¾gº-¶e·(Ç(º0½Q¼�& �'! ¸�Ã2·Q¶e·(¸�µeº�¶s´/��ÅnÀZÁ+À$Å\¹+Å \"# !
·(Á+»xÅn· )�À$Å\¹+Å , # ! � �r·(Áx·4¾gº-¶e·(Ç(ºi½(¼�\'& (\´sº�ÁSµeº-Á+¸�º-´(��ÅnÀZÁ+À$Å\¹+Å ²bw &}·QÁ+»xÅ�·�)rÀZÅ}¹+Å \ � \ � ·(Ár»�·(Á
·4¾gº-¶e·(ÇgºC½(¼ ,�² \ � �p½g¶s»+´(��ÅnÀZÁ+À$Å\¹+Å &A\ �
� ·(Á+»�Ån· )�À$Å}¹rÅ ( ���3w���±

��� BNB I E BDPAI@G�B D�� ��=�G
G�K B G_�83 ºq¸�½gÁ+´sÀ$»+º-¶�º-»�µeÃ+¶sº�ºt·(¹rµe½(Å�·Qµ�À$¸	´^?�´Eµeº-Å ÀZÁnµeÃrÀ$´8º-¾Q·(¿Z¹2·QµeÀZ½gÁ �����10
B ��� � �CB CFE�D G�DFEHGAIKJHL"��� BNB I E BQPAK E ��·(Á+»+;�� G�E�I C�G�D E�±

* ��G
G�E�I C�G G;� 3 º0Â+¶�½5»+¹+¸-º�»aµ�Ã+¶�º-º�·(³r´sµe¶�·(¸-µ�´C¼�½(¶Cº�·(¸�Ã)»+½5¸�¹rÅnº-Á�µ ± 0>À$¶s´sµ �|ºnÂ+¶�½5»+¹+¸-º�»[·Q³+´sµ�¶e·(¸�µ
¹+´sÀ$Á+Ç ��� B ��� ��¹+´sÀ$Á+ÇC·(´
ÀZÁ+Â+¹rµ
µ�Ã+º	Â+¿#·QÀ$Á}µeº )5µ ��± 3 º�¸�½(¹+ÁSµeº�»�µeÃrº�Á�¹+Å\³.º-¶
½(¼�´sº�ÁSµeº-Á+¸�º-´|´sº�¿$º-¸-µ�º�»
³A? ��� B ��� À$ÁC½g¶�»rº�¶�µ�½qÂr¶�½5»+¹+¸�º�µeÃ+º�À$Ár»+À$¸�·QµeÀ`¾gº !^À$Ár¼�½(¶�Ån·QµeÀ`¾gº
·(³r´sµe¶�·(¸-µ ��À ± º ± ���������	��
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�����'&"��(��)� �F±�& Ã+º-Á �pº\Â+¶s½�»+¹r¸�º�» ½(µeÃ+º-¶qµ��p½x·(¹rµ�½gÅn·QµeÀZ¸m·(³+´sµ�¶e·(¸�µe´ �
½gÁ+ºx¹r´�À$ÁrÇ �CBDCFE�DHG
D�E GAIKJML ��� BNB I E BQPAKRE ·(Á+»f½(µ�Ã+º�¶z¹+´sÀ$Á+Ç ;�� G�E�I C�G�D E�±�3 º�´sÂ.º-¸�ÀSW2º�»fµe½,µeÃrº
´[?5´Eµeº�Å�µ�½z´�º-¿$º�¸�µ	µeÃ+ºi´�·(Å0ºiÁ5¹rÅ}³.º-¶	½(¼�´�º-Á�µ�º�Á+¸-º�´q·(´ ��� B ��� ´�º�¿Zº�¸�µeº�» ± & Ã+À$´kµ�À$Å0º �pºC¹r´�º�»�µeÃrº
� & ��.�¼�½g¶�Ån·Qµ�´��rµ�Ã+ºC·(³+´sµ�¶e·(¸�µe´ ��·(Á+»�¿$À$´Eµe´k½Q¼ �QºY? �|½(¶�»+´qÂ+¶�½�¾5À$»+º-» ��À`µeÃ�µeÃ+º �s½(¹+¶�Á2·Q¿ �|º-¶�ºC»+º�¿Zº-µeº-»
¼�¶�½(Å µeÃ+º0´�½(¹+¶�¸-ºn»+½5¸�¹rÅnº-Á�µ�´ ± � Á µeÃ+º0¸4·(´sºn½Q¼�;�� G2E I C�G�D E � �|º0¸�½gÁr´�À$»rº�¶�º-»)·(´C·(³r´sµe¶�·(¸-µ�½gÁ+¿S?{µeÃrº
¿$ÀZ´sµt½(¼|´sº�ÁSµeº-Á+¸�º-´�´sº�¿Zº�¸-µ�º�»l³A?{µeÃ+ºz´^?5´sµeº-Å »+À$´s¸4·(¶s»+À$ÁrÇ�µeÃ+º�¿ZÀ$´sµt½(¼ �(ºZ? �p½g¶s»+´\À`µMÂ+¶s½�»+¹r¸�º�´ ± � Á,µeÃ+ÀZ´
º�)�Â�º�¶sÀ$Å0º�ÁSµ��pºCÃ+·(»�·\µe½(µe·(¿�½Q¼�& � ·(¹rµe½(Å�·Qµ�À$¸q·(³+´Eµe¶e·Q¸-µe´���ÃrÀ$¸�Ã�¸4·(Á�³�ºM´�º-º�Á
·(´	´�º�µe´	½(¼�´sº�ÁSµeº-Á+¸�º-´ ±
& ½n´s¹+Å�¹+Â�� �pºCÃ2·4¾gºmµeÃ+ºi¼�½g¿Z¿$½ ��À$Á+Ç\·(³+´Eµe¶e·Q¸-µe´�¶�º-Â+¶�º-´�º-Á�µ�º�»,·Q´�´sº-µ�´q½(¼�´�º-ÁSµeº�Ár¸�º�´ �

]+*-,/./02143�5/0 ��;�� G�E�I C�G�D E�687 � À$´kµeÃrºC´sº-µ�½(¼�´�º-Á�µ�º�Á+¸-º�´q´�º�¿Zº�¸�µeº�»�³A?+;�� G�E�I C�G�D E ¼�½g¶	»+½5¸�¹rÅnº-Á�µ:9 &
]+*-,/./02143�5/0 � �CB CFE�D G�DFEHG�6 7 � ÀZ´mµ�Ã+º0´�º-µ�½(¼|´�º�ÁSµ�º�Á+¸-º�´}´sº�¿$º-¸-µ�º�»)³A? �CB CFE�D G�DFEHGAIKJHL ��� BNB I E B 0

PAKRE ¼�½(¶	»+½�¸-¹+Å0º�ÁSµ;9�&�·(Á+»
]+*-,/./02143�5/0 � ��� B ���<6 7 � À$´kµ�Ã+ºm´�º-µ�½(¼�´�º-ÁSµeº�Ár¸�º�´t´�º�¿Zº�¸�µeº�»�³A? ��� B ��� ¼�½g¶	»r½�¸-¹+Ånº-ÁSµ=9 ±

��� �
	�K C�G G �13 ºnÃ2·Q»)·�µ�½(µ�·Q¿
½(¼ � À$Ár¼�½g¶sÅ�·QÁ�µ�´M¼�¶�½gÅ µeÃ+º .�·Q³.½g¶�·Qµe½(À$¶�º � 
�. � »+ºn¿	� V�Á+ÀZ¾(º�¶s´�ÀZµ��º�»+º
�
½gÁSµ�¶��º4·Q¿ �5·(¿$¿r½(¼!µeÃrº�Å ¶�º-´�º�·(¶�¸�Ã+º-¶�´kÀZÁ �|½(ÅnÂ+¹�µ�·Qµ�À$½gÁ2·Q¿ .�ÀZÁ+Çg¹+ÀZ´sµ�À$¸�´ ± 3 ºq¶sº�¿$ÀZº�»0½gÁnµ�Ã+º�Å µ�½�½g³�µ�·(ÀZÁ
·(Á�·(´s´�º�´s´�Å0º�ÁSµi·Q³.½g¹�µ�À$Å0Â.½g¶Eµ�·(ÁSµ	´sº�ÁSµeº-Á+¸�º-´tÀZÁ�µ�Ã+ºm´�½g¹r¶�¸�ºC»+½5¸�¹+Å0º�ÁSµ�´ ±

? �%E D E B I@G�B�E�K ? A K�I�� * � G
G2E I C�G G'� '8·(¸�Ã
À$Ár¼�½(¶�Ån·(ÁSµ	¶�º�·(»
µ��p½�·(¶EµeÀZ¸�¿$º-´?>���Ã+ÀZ¸�Ã �pº�¶�º�Â+¶�ÀZÁSµeº�» ��À !
µeÃr½g¹rµ
·Q³+´sµ�¶e·(¸�µe´
·(Ár»}¿$ÀZ´sµe´�½(¼��QºY? �p½g¶�»+´ ±A& Ã+ºkÀZÁr¼�½g¶�Ån·(ÁSµ�¸�Ã+½5½g´�º	·qÁ5¹rÅ}³.º-¶>½(¼�ÀZÅnÂ�½g¶Eµ�·(ÁSµ�´�º-Á�µ�º�Á+¸-º�´
¼�¶�½(Å º�·(¸�Ãl·(¶sµ�À$¸�¿Zº ��¹+ÁSµeÀ$¿>·xÅ�· )�ÀZÅ}¹+Å ½(¼@�A� �.µeÃrºzÁ5¹rÅ}³.º-¶i½(¼�´�º-Á�µ�º�Á+¸-º�´C¸�Ã+½g´sº�Ál³R? µeÃ+º}´s¹+Å0Å�· !
¶�À 	4·Qµ�À$½gÁ�Å0º-µeÃr½�»+´ ��± '8·(¸�Ã ·(¶EµeÀ$¸-¿$º �|·(´t¶sº4·(»{³A?�µ��|½�»+À �.º�¶sº�ÁSµMÀZÁr¼�½g¶�Ån·(ÁSµe´ � �|º�µeÃ�¹+´MÃ2·Q»
µ��p½x´�º-µ�´
½(¼
´sº�ÁSµeº-Á+¸�º-´i¼�½g¶tº�·(¸�Ã,·(¶EµeÀ$¸-¿$º ± 3 º\¸�·(¿$¿uµ�Ã+º�´sº}´�º�µe´�BC�ED F&� ²HG �I9 G � ² �=JLK � ²�6 \ �F± �
½g´sµt½(¼
µeÃrº
À$Á�¼�½g¶�Ån·(ÁSµe´|¼�½(¹+Á+»�µeÃ+ºiµ�·Q´�� ��¹+À`µeºm¸�½gÅ0Â+¿Zº�) ±
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3 ºq¸�½gÅ0Â2·(¶sº�»�µ�Ã+º�´�º�ÁSµ�º�Á+¸-º�´�Â+¶�½5»+¹+¸-º�»�³A?nº4·(¸�Ã�Ånº�µeÃ+½5» ��À`µeÃnµ�Ã+ºt´sº�ÁSµeº-Á+¸�º-´�´�º�¿Zº�¸�µeº�»�³R?0µeÃrº
À$Á�¼�½g¶�Ån·(ÁSµe´
¸-½gÅnÂr¹rµeÀZÁ+Çi¶�º-¸4·(¿Z¿ �gÂ+¶sº�¸-À$´�ÀZ½gÁ0·(Á+» 0 !G´s¸�½g¶sº#��Ã+º-¶�º���� 0������ ÀZ´ ��� B ��� � �CBDCFE�DHG
D�E G ½(¶
;�� G2E I C�G�D E����

] 02½g¶\µ�Ã+º�À$»+º�·(¿k·Q³+´sµ�¶e·(¸�µ BC� D F��
��� 5 3���� � *-,/./0 143�5/0 ����� 0������ 6 7 �/6�� �! #"!$&%('*),+-$& #./.�0�$,%1'3254(6!78'9).�0:)&'9;#'=<�+-25$�">'�2?$,'92(@�'9"A #B('92?$, W '�B37 ? $&%('C+�41$,.�6D+-$& #@A6E'9$&%(.�B ��� 0������ � $&%(.F">'!+�G1G8'�+�)& H2(IJ.F27K.�$,%L$&%('J #B('�+�;M+�7("N$,)&+�@9$ BC�ED F +�2(B�.F2L$,%('E+�41$&.F6O+-$, H@P+�7("N$,)&+�@9$ *-,/./021 3�5/0 �Q��� 0������ 6 7 � �R.�<F'9)$&%('�254(6P7K'�)S.�0T$,%('�)>'�;H'9<-+�2?$S"&'925$&'�2(@9'�"U #B('925$& W '9B*7 ? $,%('�%54(6O+�23+�"&">'�">"&.F)@K�V1W
%( H"�254(6!78'9)
 H"
.F71$X+- #2('9B341"& #21IJ$&%('�0Y.F;#;H. �  #2(I!0Y.�)&6P4(;#+��

�S� 5 3���� � *-,/./021 3�5/0 �Q��� 0������ 6 7 �/6Z� � �\[^]9_a` b5ced�f^gihkjHl�m^h�npo
q^hsr&tZu Dwvpx [[^]9_a` by[
] 0 .F)J$,%('� #B('�+�;�+�7("N$,),+-@9$ BC� D F��
z 1 � 5 7 . 7 �|{ � *-,/./0 143�5/0 ����� 0Y����� 687 �/6�� �e #"J$,%1'/),+-$& #.�.�0�)>'�;#'=<-+�2?$">'�2?$,'92(@�'9"E HB('�2?$& W '9B}7 ? $,%1'~+�41$&.F6D+|$, #@J6E'9$&%(.�B ��� 0������ � $,%1.F"&'~+-G(G8'�+�)& H2(I�.�2}78.-$,%}$,%1'
 HB('�+�;�+�7("N$,)&+�@9$ BC�ED F +�2(Be.�2P$,%('S+�4�$,.F6O+-$, H@�+-7(">$&),+�@=$ *-,/./0 143�5/0 ����� 0������ 6 7 � �:.�<F'9)�$,%('
254(6!78'9).�0�"&'�2?$&'�2(@9'�"e #B1'�2?$, W '�B�7 ? $&%('D+-41$,.F6O+-$& #@J6O'=$,%(.�B�V�W
%( H"!254(6P7K'�)� #"�.F71$,+� #21'�B�41"& #21I�$,%1'
0Y.F;H;#. �  #21I!0Y.F)&6!4(;i+ �

z 1 � 5 7 . 7 �|{ � *-,/./02143�5/0 �Q��� 0������ 6 7 � 6�� � �\[^]=_p` b5ced�f^g#h�j�lNm^h�npo�qZhsr&t^u Dwvpx [[^d�f^g#h�j�lNm^h�npo�qZhsr&t^u Dwvpx [
] 0 .F)J$,%('� #B('�+�;U+�7(">$&),+�@=$ BC�ED F �
� .�5X��1 � � *-,/./0 143�5/0 ����� 0������ 6 7 �/6�� �E #"O+�@9.F6OGK.F"> H$,'*">@�.F)>'�$,%�+|$
@9.F6P7( H2('�"A$&%('eG()&'9@� H"& #.�2�+�2(B�)&'9@�+�;H;�6O'�+�"&41)&'�"9V�W
%( H"�2�416P78'9)� #"A.F7�$X+� H2('�BL4("> #2(I~$&%('P0Y.F;#;H. !
�  H2(Ie0Y.F)&6P41;i+��

� .�5X��1 �8� *-,/./02143�5/0 ����� 0Y����� 6 7 � 6�� � ������� qimil����anad�fYgih�j�l�mZh�nao
qZhsr&t^u Dwvax D �>x ��� j�qim v g v t���nad�fYgih�j�l�mZh�nao
qZhsr&t^u Dwvax D �>x� qimil����anad�f^g#h�j�lNm^h�npo�qZhsr&t^u Dwvpx D �>xi� � j�qim v g v t���nad�fYgih�j�l�mZh�nao
qZhsr&t^u Dwvax D �>x
W
%(' W IF4()&'9"O.�71$X+� H2('�B�+�)>'�G()>'�">'�2?$,'9B� #2�W�+-7(;#'���V�� \ �M'�+�@X%�)>. � @�.F2?$X+- #2("e$,%1'� H210Y.F)&6O+-$& #.F2

+�7K.F41$�+�23 #B1'�+�;�+-7(">$&),+�@=$U@9.F6EG�+�)&'9B �  H$,%*'�+�@X%�.�0�$,%1'C+-41$,.F6O+-$& #@R6E'9$&%(.�B("�V

��2�.F)&B('9)P$,.L.F7�$X+� H2�+L@�;#'�+�)PG( H@9$&4()&' � � '37K.F)>)&. � '9B�$,%('~">@�.F)> #2(IL6E'9$&%(.�B1.F;#.FI ? G1)&.FGK.F"&'9B�7 ?
T +�;�$,.F2~'=$U+�;�VT ��	�
�?��� � +-B(B( H$& #.F2(+�;#; ? @9.F2("> #B('9)& #21IJ$&%('�0Y.F;#;H. �  #2(IC"& H$&4�+-$& #.F2(" �

] 4(21 #.F2/">@�'92�+�)& H.3�¡0Y.F)R'�+�@X%LB(.�@�4(6E'�2?$ � 'P@�.�2("& HB('�)>'�B/$,%1'P4(2( H.F2/.�0M$&%('P"&'92?$,'�21@�'�"�">'�;#'9@9$&'�B
7 ? $,%('�$ � .! #210Y.F)>6D+-25$&"U  BC�EDw¢
�HBC�ED � �
+�2(BO@�.F6EG(41$&'�B£)>'�@�+-;#; � G1)&'�@9 #"> #.F2 � +-2(B 0 ! "&@�.�)&'S0Y.F)¤'�+�@X%6E'9$&%(.�B &

]  H25$&'�)>"&'�@=$, H.F2!">@�'�2(+�)& H..��0Y.F)T'�+-@X%PB(.�@�4(6E'�2?$ � '¤@�.F2("> #B('9)&'9B!$,%('
 #2?$&'�)&">'�@=$, #.�2C.�01$,%('
"&'925$&'�2(@9'�"
">'�;#'9@9$&'�B£7 ? $,%('�$ � .P H210Y.F)>6D+�2?$&"R  BC�EDw¢1¥HBC�ED � ��+�2(B£@9.F6OG141$,'9BD)&'9@�+�;H; � G()>'�@9 #"& H.F2£+-2(B �60 ! ">@�.F)>'0Y.F)
'�+�@X%36O'=$,%(.�B &

] .FG�$, #6E #"N$, H@�">@�'92�+�)& H.)�¦0Y.F)U'�+�@X%�B(.�@�4(6E'�2?$�+�21BL6O'=$,%(.�B � 'e@9.F2("> #B('9)&'�BL$&%('e@�+�">'e #2 � %1 #@X%
$&%('J6O'=$,%(.�B�G8'9)>0Y.F)>6O'9B�$&%('J78'9">$D ^%( HIF%('9) 0 ! ">@�.F)>' ��+�2(B�@�.F6EG(41$&'�B�)&'9@�+�;H; � G()>'�@9 #"& H.F2 � +-2(B
0 ! "&@9.F)&'-V 0 .F)�'=§1+�6EG(;#'P0Y.�)R$,%(' W )>">$�B(.�@�4(6E'�2?$O Y"&'�'EW:+�7(;#'E��VH� \ � � 'E@�.�2("& HB('�)>'�B�$,%�+-$ ����¨
B ��� +�2(B �ª© CFE¬« G�«¡­�®AIKJHL ��� B B�¯ E|©DP?°RE G8'9)>0Y.F)>6O'9B�78'=$&$&'�)~@�.�2("& HB('�)> #2(I B�¢ Dw¢�& � %1 #;#'
;�� ®�E ¯ C�®�« E±G8'9)>0Y.F)>6O'9B*78'=$&$,'9)S@�.F2("> #B('9)& H2(I B�¢ D � &
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9 ¢ Dw¢ :<;�= :?>�@ :?>'> :<;�@ :?>/; :<;BA :<;�C :<;�D :<;FE
9 ¢ D � :<;�C :<;�@ :<;FE :<;�C :<;�@ :<;FE :?>�D :GC-> :GH->
9 � Dw¢ :GH�E :GH'C :GH�E :GH�E :?>�= :GHF; :?>/; :GHF; :?>�C
9 � D � :GH'@ :?>�= :GH-> :GC'= :GH-> :GH�A :<;�I :?>�@ :?>�H
9-J Dw¢ :GH�E :GH'C :GH'C :<;�@ :<;�@ :<;�@ :<;�@ :<;�D :<;�@
9 J D � :GH�A :GH�A :GH�A :<;�I :?>/; :?>/; :<;�@ :<;�D :<;�@
9 , Dw¢ :GC'= :GC'= :GC'= :?>/; :<;�I :<;�I :?>�H :GH�E :?>�D
9 , D � :GH'@ :GH'@ :GH'@ :?>$A :?>�D :?>$A :?>'> :GH�E :?>�@
9 
 Dw¢ :GHF; :GH-> :GH-> :GH'I :GCF; :GH'I :<;�D :<;�I :<;BA
9 
 D � :?>'> :<;�I :?>/; :GCF; :GH�E :GH�A :<;FE :<;FE :<;�@
9 � Dw¢ :G@�E :GH'@ :GC'@ :<;�= :<;FE :<;�@ :?>�I :GH-> :GHF;
9 � D � :GH'H :GHF; :GH-> :?>�= :?>$A :?>$A :GHF; :KEBH :GH�A
9 > Dw¢ :GH'C :<;�I :?>�C :<;�= :<;�C :<;FE :<;'; :<;'; L
9 > D � :GH'@ :?>�= :GH-> :<;�= :<;�@ :<;�D :GH'I :GC'@ :GC'H
9-M Dw¢ :?>/; :<;�= :<;�I :<;�C :<;�C :<;FE :<;�D :<;�= :<;BA
9 M D � :?>'> :?>'> :?>'> :<;�I :<;�= :<;�= :?>'> :?>$A :?>NE
9-O Dw¢ :GH'@ :GH'H :GH�E :?>�C :<;�I :?>/; :GC'= :KEB@ :KE&>
9 O D � :GC'= :?>�I :GH'@ :<;'; :<;'; :<;'; :<;�= :<;�@ :<;�D
9 ¢QP Dw¢ :?>�I :?>�I :?>�I :?>�C :<;�@ :<;BA :?>�C :?>$A :?>NE
9 ¢QP D � :GH'@ :GH'@ :GH'@ :?>�C :<;�@ :<;BA :?>�C :?>$A :?>NE

RTS 1/U
VFW'1 :GH'C :GHF; :GH-> :?>NE :?>'> :?>�H :?>�H :?>�= :?>NE
X#Y[Z]\ ��V�� \ � � .F6EG�+�)& H"&.F2�78'=$_^�'9'�2�"&'92?$,'�21@�'�"�">'�;#'9@9$&'�BL7 ? %54(6O+�2/ H210Y.F)&6O+�2?$,"�+�21BL"&'�2?$&'�2(@9'�"�"&' !
;#'9@9$&'�B*7 ? $,%1)&'�'�+�4�$,.F6O+-$, H@R">4(6O6O+�)> �`�+|$, #.�2O6E'9$&%(.�B1" �(IF'�21'�),+-;�"&@9'�2�+�)> #.(V�W
%('�@�.F;H4(6E2("�@�.�25$,+� #21"
$,%1'� H210Y.F)>6D+-$& #.F2D+�7K.F41$ � '�@�+-;#;badc�)>'�@9 #"& H.F23+�2(B 0 ! "&@�.�)&'

] GK'�">"& #6E #"N$, H@�"&@�'92�+�)> #.X�¡0Y.�)
'�+�@X%/B1.�@94(6O'92?$R+-2(B�6E'9$&%(.�Be^¤'C@9.F2("& HB('�)>'�B�$&%('�@�+�">'! H2e^S%1 #@X%
$&%('e6O'=$,%(.�BLGK'�)>0Y.�)&6E'�BL$,%('f^¤.F)>">$O ^;H.'^�'9) 0 ! ">@�.F)>''gA+�2(B�@9.F6OG141$,'9B�)>'�@�+�;#;ha¦G()>'�@� H"& H.F2ia�+-2(B
0 ! "&@9.F)&'-V 0 .F)U'=§1+�6EG(;#'5a¡0Y.�)U$,%1' W )&"N$�B(.�@�4(6E'�2?$e ^"&'9'PW:+�7(;#'P��V�� \ gj^¤'P@9.F2("& HB('�)>'�B/$&%�+-$ ����¨
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� ~��hq�t��¥�X�Ot���� � �¼~X���hv��"�$#7�<�����hqA�/ÈStyq/tdvA~Ot ��'���� � �Nrdv6w¼v(����qX�/ÈStyq�tNvA~��
�A��)`¿y�O�V�3�P�N� �P�a� -JtS�Y� "
� �<wyv6�Ntd�A~b}JrXÈ�� �A����� � �X�Xt �"� �Xtyq6w¼vC�¼~A�XrN~Jt���� � ~��S�Jt�� v/w¼vJt���� � �XtXÈSrS~��Sw¼v(��~�w
�XtO�A�y��� �JtG��� � �XtXÈ<rN~��Sw¼v�� ~�w tXÈSrM�/wd�XrN~Jt�tdvA~���~ ����� � �XtXÈ<rN~��Sw¼v�� ~�w �
�OtdvA~���-��
�XtO�¼}/Èy~���� � �OtXÈSrN~��<w¼v(� ~�w �hv[-XtS����� � � �Sv6�SrN~�� �A /��� � ~OtdvC�Nt����c�hq �JrO�����
�  �w��<�Nt��prJ�¼~��! OtG��� � ~��hq�t��¥�JrJ����� � �¼~X���hv��"�$# �Xtyq6wyv6�¼~A�XrS~Ot � '����
� �NrNv/w¼v(� �Otyq6w¼v6�y~A�XrN~OtG�
�]�*����¿y��� ���]� -OtS�Y� "
� �<wyv6�Ntd�A~b}JrXÈ�� �A����� � �X�Xt �"�²���/wyx���� � ~��S�JtA�HÈStYX���� � �XtXÈSrS~��Sw¼v(��~�w �XtO�A�y��� �JtG���
� �XtOÈSrN~��Swyv(� ~�w �
�OtdvA~���-����XtO��}/Èd~���� � �XtXÈ<rN~��Sw¼v�� ~�w �hv�-XtS����� � �OtXÈSrN~��<w¼v(� ~�w q/rNsOt
s<v/wdx���� � �XtXÈ<rN~��Sw¼v�� ~�w ���/wdx �A�Xrd�b� �b�NrXÈ q�rN~Ot<���drXÈ���� � � �Sv6�SrN~�� �A /��� � �Y�O�"���c�hv �����
�  �w��<�Nt��¥��rO�c�! OtG��� � ~OtNv6�Nt����[��q �X�XtG��� � ~���q�t�� �X�Xt���� � �¼~A����v��"��#7�b�������/wdx<v�'����
� �NrNv/w¼v(���¼�/wyx��
)"�N�6�<�N� ¿y��4E��*�� "
� �<wyv6�Ntd�A~b}JrXÈ�� �Or���� � �N}JrXÈ[�¼~��"�¥vJtJ�NtO�b�Nr<������� � � �Sv6�SrN~�� -������
� �¼~X���hv��"�$#3q�rdv �OrN~�wd����'���� � �Nrdv/wyv(��#3q�rNv �XrN~�wN��� '��
%·�^ÂNËA�H���/�	%·�^ÂNËA�H� 9d}Jrdv�"
� � �<v6�NrN~�� �Sv/��� � �bw¼v6�Ntd�X~<}JrXÈ�� ������� � �<w¼v6�Std�A~����y~A�S}6�¼~b}X�XrXÈ���� � ~ �S�Jt��S-��
�S}X�XtG���
� �
����FG��� � �¼~X���hv��"�$#����
�S}O�Xt���F1'��
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�fJ«RpI a IhKNRp\�G Z a \ QSfJ\�I RPfJI e ¢ Z[EHG¦EHGJI¯¡NI�fJI RHKdEPZ]QSf«Qdc­KNl a EPRHKN\VE a QNc�EPI�\�GJfOZ]\hKdYÐKNRÄEHZ]\ Y]I a lAJ�KdMOEHQd¤

_ KdEHZ[\ _ IhKNf a gC;8K _ Z _ WOY]I _ I�f<EPZ]fJ¡`KmWJRPQS¡NRHK _�¢ GJZ]\�G¸WJRpQXeJMO\�I a Z[fJeJZ]\�KdEHZ^nSI�KNl a EPRHKN\VE a KNfOed;8K _
Z]f<EPI�RPI a EPI�e�Z]fLI ndKNY[M�KdEHZ[fJ¡�GJQ ¢ EHGJZ a k�R a E�Z _ WOY]I _ I�f<EHKdEHZ[QSf ¢ QNRPÎ a g ; f¯QSRPeOI�R�EPQ�WJRpQXeJMO\�I�Kdf�KNl a EHRHKd\ Eh{
EHGOI�KNMXEHQ _ KdEHZ[\ a J a EPI _ IVUAEHRPKN\ E a Z]fXc�QSR _ KdEHZ[QSf�c�RpQ _ EHGJI a QSMORP\�I8eJQA\�M _ I�f<E���EHI \�GJfJZ[\hKNY6KNRÄEHZ]\ Y]I "·KdfJe
WJRpI a I f<E a Z^E�EHQ�EHGOI�RpIhKNeOI�R�g

 ��� �¾���%$'&«����� �"�
ijGJITQSl��pI \ EHZ^nSITQNc/EHGOZ a I²UOW6I�RpZ _ I�f<E·Z a EHQ*I ndKNY[M�KdEPI-EHGJITKdl a EPRHKN\VE·WJRPQAeJMJ\ I�e"l#JLEHGJI a J a EHI _ g<i ¢ Q

K a WCI \ E a KNRpI*KNeJeORPI apa I e � kJR a E�{JZ[c:EPGJI�KNl a EHRPKN\ E a EHGJI a J a EHI _ WJRPQAeJMJ\ I a KNRpI*¡SQAQXemZ[fmZ]fOeJZ]\�KdEHZ[fJ¡�EHGOI
\�QNfbEPI�f<E8QNc�EPGJI a QSMORP\�I�eJQA\�M _ I�f<E�{�KNfJe a I \�QSfJeo{6GOQ ¢ KN\�\ I�WOEHKNlJY[I�EPGJI J'KdRPINg

ijGJI a QSMJRp\�I�eJQX\ M _ I�f<E a M a I emZ]f�EPGJZ a I ndKNY[M�KdEPZ]QSf ¢ I�RPI�QSlOEHKNZ]fOI�e�c�RPQ _ EPGJI �pQSMJRPfJKNY
U(; fJeJM a EHRpZ°KNY
+ QSlCQdEhg W'ijGOI`KNl a EHRPKN\ E a EPQ¦IVndKNY]M�KyEHI ¢ I RPI"WJRPQAeJMJ\ I�e l#J�E ¢ Q¹eOZ^KCI�RPI f<E a M _"_ KNRpZ]µ�KdEHZ[QSf a J a EHI _"a
QSR ¢ I�RpILQSRpZ]¡SZ[f�KNY[Y^J�WJMJlOY]Z a GJI�e4Z[f4EPGJI �pQSMJRpf�KNYÀg
( QSM ¢ Z[Y]Y
RPI \�I�Z^nSI�Kzc�QNR _£¢ Z[EHG«KmfAM _ lCI R�QNc­KNl a EHRPKN\ E a EHQ9IVndKNY]M�KyEHI�Z[f a I W�KNRPKdEHI¯WJKN¡SI a g ( QSM ¢ Z[Y]Y
fJQNE"l6I4Z]fOc�QSR _ I eFKNl6QSMOE�EHGJI _ I EPGJQXeFM a I�e�EHQ WJRPQAeJMJ\ I4EPGJI¦KNl a EPRHKN\VEhg�H·KN\�G KNl a EPRHKN\VE"Z a EHQ l6I
I ndKNY[M�KdEPI�e4Z]f9E ¢ QzeJZ _ I f a Z[QSf a � \ QSf<EHI�f<E8KNfJe'´bM�KNY[Z[E_JSg
� � " e-QSf<EPI�f<E

D8Y]QSfJ¡ ¢ Z^EHG�EHGJI¬KNl a EHRHKd\ E>EHQ�I ndKNY]MJKdEHId{ JSQSM ¢ Z]Y]YNRPI�\ I�Z^nSI�)jY]Z a E a QdcJÎNI�J ¢ QSRpe a1¢ GJZ[\�G¯KNRpI _ I�KNf<E
K a \ QSf<EHI fbE"Z[fJeJZ]\�KdEHQNR a g�ijGJQ a I'Y[Z a E aL¢ I�RpI¦QNlOE�KNZ[fJI�eÇc�RpQ _ EHGJI �pQSMJRpf�KNY a�¢ GJI�RpI9EHGJI a QSMJRP\ I
eJQA\�M _ I fbE a8¢ I�RpI¯WJMJlJY[Z a GJI�e|g ��fJILQNcÐEHGOI�Y]Z a E a \ QSRPRpI a WCQSfOe a EHQ"EHGJI�KNl a EHRHKd\ E�EPQ`IVnNKdY]M�KdEPINg�;
¢ QSMJY[e¹Y]Z[ÎNI<JSQNM¹EHQzRPIhKde¹\hKdRPI c�MOY]Y^J`EHGJI�KNl a EPRHKN\VE�KdfJe¹\�GJI \�Î¦EPGJILY[Z a E8Qdc�ÎNI�J ¢ QSRpe a EHGJKdE�l6I a E
_ KdEH\�GOI a EHGJI�\ QSf<EHI�f<E8QNc>EHGJI�KNl a EHRPKN\ E � JNQSM'\hKNf'\�GJI�\�Î _ QSRPI�EPG�KNf4QSfJI�QSRjfOQSfJI�KdE8KNY]Y "Vg

� � "4i>IVUAE�´bM�KNY]Z^E_J
; fzQSRPeJI R­EPQ�IVnNKdY]M�KdEPIjEHGJI�´bM�KNY]Z^E_J�QNcoEPGJITEHIVUAEN; ¢ QNMJY]ezY]Z]ÎdI�JSQSM`EPQLWORPQ�nAZ]eJI8KNfmKd\�\�I WOE�KdlJZ]Y[Z[E_J
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a \�QSRpI8l6I E ¢ I�I f � ¤ )�c�QSR�EHGJI8KNl a EHRPKN\ E�� � c�QSR·MJf�KN\ \�I�WXE�KNlJY[I�KdfJe )*c�QSR­KN\�\ I�WOEHKNlJY]I "Vg#D�l a EHRPKN\ E a
¢ Z^EHG a \ QSRPI a RPKNfJ¡SZ[fJ¡�lCIVE ¢ I I�f � g )�KNfJe�) ¢ Z]Y[Yol6I�\ QSf a Z]eJI RPI�e¹KN\�\ I�WOEHKNlJY[INg
`XQ _ I4QNc8EHGJI4\�RpZ[EPI�RPZ]K JSQSM \�QSMJY[e M a I'Z]f�QSRPeJI R"EPQ IVndKNY]M�KyEHImEHGOI'EPIVUAE a K a KN\�\ I�WOEHKNlJY]I¦KNRpI
+ Q ¢ Y]I J � ��� � � " �
� ¡NQXQAe a W6I�Y]Y[Z]fJ¡¯KNfJe'¡SRHK _"_ KNR��
� \ Y]I�KNRTZ]fJeJZ[\hKdEPZ]QSf`QNc�EPGJI*EHQSWOZ]\*QNc>EHGJI a QSMJRP\ I�eJQX\ M _ I�f<E��
� Z _ W6I�R a QSfJKNY a E_JAY[I��
� QNfJI�W�KNRHKd¡SRHKNWOG��
� \ QSfJ\ Z a I fJI apa ��fJQzMOfJfJI�\ I apa KNR J¦RpI c�I RPI�fO\�I a EHQ�EHGOI a QSMJRp\�I�eJQA\�M _ I�f<E�"��
� RpIhKNeJKNlJY]I�KNfOe'MOfJeJI�R a EHKNfJe�KNlOY]I��
� Kd\�RPQNf#J _"a KdRPI*WJRpI a I f<EHI�e«KNY]QSfO¡ ¢ Z[EHG9EPGJI�Z[RjIVUXW�KNf a Z]QSf a �6KNfJe
� QdEHGJI R¦\ RPZ[EPI�RpZ°KÇEHG�KyEfJNQSM _ Z]¡NGbEm\�QSf a Z]eJI R¦Z _ W6QSRÄE�KNf<E4K a KNfuIVUXW6I�RPZ[I�fJ\ I�e%RpIhKNeOI�R4QNc

Kdl a EPRHKN\VE a QNc�EPI�\�GJfOZ]\hKdY:eJQX\ M _ I�f<E a g
P�Y]I�K a I�fOQNEHI¯EPG�KdE�JNQSM _ Z[¡SG<E�\�QNf a Z[eJI�R�KNf¸Kdl a EPRHKN\VE�KN\�\ I�WOEHKNlJY]I�IVnSI f Z^c¬Z^E�\ QSf<E�KNZ[f a*_ Z[fJQSR
I RPRPQNR a g ( QSM \hKdf(WJRpQ¼nAZ[eJIz\ Q _"_ I fbE a KdE ¢ Z]Y]Y�EHQ'GJI�Y[W _ I"MOfJeJI�R a EHKNfJe(EPGJI a \�QSRpIaJNQSM(¡SK�nNI
EPGJI*EHIVUAE�Z]fOeJZ]\�KdEHZ[fJ¡ ¢ GJZ[\�G¦\ RPZ[EPI�RpZ°K�EHGOILKdl a EPRHKN\VE�c�MOY[k�Y[Y a QSR�c3KdZ]Y a EHQ�c�MJY[kJY]YÀg

�8QNEPI`EHGJKdE�Z]f EHGJI a I9IVUXW6I�RpZ _ I�f<E a ;�K _ lAJÇfJQ _ I�KNf a IVnNKdY]M�KdEPZ]fJ¡fJSQSM�K a K¹RPI�KNeJI�R�lJMOE�EHGOI
\�QNY]Y]I \ EPI�e¸e�KdEHK ¢ Z[Y]YÐl6I�M a I e EHQ'I ndKNY[M�KdEPI _ J a J a EHI _ g
ijGJI"RPI a MJY[E a QNc-EPGJZ a I²UOW6I�RpZ _ I�f<E a�¢ Z]Y[YÐl6I
M a I�e¦c�QNRjRPI a IhKNRp\�G¹WJMORPW6Q a I a KNfOe¦KdY]YoEPGJI�e�KdE�K�KNl6QSMOEjEPGJI a MJl��pI�\ E a8¢ Z[Y]Yol6I�ÎNI WOE�\ QSfOk�eOI�f<EHZ]KNYÀg

P�Y]IhK a IN{:EHKNÎNIEJSQNMJR�EPZ _ I�EHQ¦KN\ \�Q _ WJY]Z a G«EPGJZ a EHK a Î¸KNfOe eJQ4fJQdE�c�QNRP¡SIVE*EHQ'\�Q _ WJY]IVEHI¯EPGJI�c�QSR _
¢ Z[EPGmEHGJI*Z[fOc�QSR _ KdEPZ]QSfzKNl6QSMOEhJNQSMJR a ÎAZ[Y]Y a Z]f H�fJ¡NY]Z a G|g�; f4QSRpeJI�R¬EHQ�ÎbfJQ ¢ GJQ ¢ G�KNRpe'Z^E ¢ K a c�QSRNJNQSM
EHQzKN\ \�Q _ WJY]Z a G4EHGJZ a E�K a Î6{�; ¢ QSMJY[e«KNWOWJRPI \�Z°KyEHI�Z[c�JSQSM¦WJRPQ�nAZ]eJI�EHGOILEHZ _ I*Z^ETEHQAQSÎ JSQNM¦EHQz\�Q _ WJY[I EHI
EHGOI ¢ GJQNY]Ijc�QSR _ gY; ¢ QSMOY]emKdWJWJRPI \�Z]KdEHI�KNfAJ�\�Q _z_ I�f<E a KNl6QSMOE·EPGJZ a IVUXW6I�RpZ _ I�f<Ehg#P�Y]I�K a I�M a I�EPGJI8Y]K a E
W�KN¡NI�Z[fmEHGJI*c�QSR _ c�QSR�EPG�KdETWJMJRpWCQ a INg

�fJ9I EPI�Rpf�KNY:¡SRPKdEHZ^EHMJeJI�c�QNRhJSQSMJRTW�KdRpEHZ[\�Z[W�KdEHZ[QSf|g
� QNRHKN\ Z]Qa`OKN¡N¡SZ]QSf

I²¤ _ KNZ]Y �Ja Kd¡S¡SZ]QNf���Z]RPQOg M _ QSf<EHRpIhKNY g \�K
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