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�B�y��4-Q * 6 *-, 6�< *C( S=� ( 4a��>A@14-G�@+> *-, 6�6/�
: (+* QT@BS�@B> ( 7KQk4a7 9 6F��Q *-, 6KS=�Y�i@1QkS * <�@B> ( ��Q ( G�6 * 6K4 �tO��-�
� ( S=���������/�8O1�v��� *C(^* 6*C, 6�7;6/S * 6K4 ( S=� *-, 6�4 ( ��QT:=<K��PRQTS=� *C, 6�7;@�@14C��QTS (+* 6/<q@B> *C, 6 , QT� , 6/< * �i@1QkS * @1S *C, 6�7KQk4a7 9 6B���w< *-, 6��i@1QkS * �tO��K��OB�QTS=<-QT��61MY@B: * <-QT��61M�@B4�@1S *C, 6E7;QT4C7 9 6� ¡� ,=(+*�( Hi@1: *�*-, 6 �i@1QkS * ��OY�K�^�+�� 
N���P�QTS=� ( S�68�1: (^* QT@BS�@B> *C, 6 9 QTSY6�� ( <-<-QkS=� *-, 4C@B:Y� ,�*-, 6��J@BQTS * <��¢LY�/£ �8� ( S=���w£FNY�-.1�;�¡��¤B6 * 7 ,�*-, 6 9 QTSY6 ( S=� 9T( Hi6 9HJ@ *C, QTS * 6/4C7K6K� * <y��Q *C,�*C, 6KQT4F7K@
@14C�YQkS (+* 68<K�
.Y�y� , 6/S)¥¦�A§J�{¨?N^§J©{ª
.+§«£¬� ( S=�¡­�®¨�0YM�¯=S=� ¥¦�¢§]ª
­J��£�¥¦�A§J�­ ( S=�¡<�QTG�� 9 Qz>A° *-, 6 4C6/<-: 9k* �
± ��P=@B4²¥¦�A§³�5¨µ´ § ( S=��¶·�A§³�{¨?§=¸¹£��B§i©{ª»ºYM�¯=Si� ( S=�¡<�QTG�� 9 Qz>A°¼¥�½8¶ ( S=��¶=½^¥��5¾ , 6E<�QTG�� 9 Qk¯=68�¡4-68<�: 9k* <y��Q 9T9,=(�¿ 6¹S=@�<-�
: ( 4-6�4-@�@ * </�
P�QTS=� *-, 6E��@1G ( QTS�@B>�6 ( 7 , >A:YS=7 * Qk@1S ( S=� *-, 6E�Y@BG ( QTS�@B>�6 ( 7 , 7;@1G]�J@1<-Q * 6�>A:YS=7 * QT@BS��A@ ¿ 6K4 *-, 6 4C6 (B9 S�:YGIHJ6K4a<C�;�

O���D¹6 * 6K4CG]QTSY6 � , 6 *-, 6/4²¥¦�A§J�À¨ ±
£FO^§3ª
. ,i( < ( SÁQTS ¿ 6K4a<�6�>A:YSi7 * QT@BSV�X�f>�Q * ��@�6/</M�¯=S=� *-, 6 QkS ¿ 6/4C<-6�>A:YS=7 * QT@BS��

�Y�y��4-Q * 6 *C, 6E�
: ( �Y4 (+* QÂ7Ã>A:YSi7 * QT@BSÄ¥¦�A§³�À¨ÆÅ¸ §i©Ã£�N+§«£¬��NÇQTS¡< *C( S=� ( 4C��>A@B4CG ( Si�Á<-¤B6 * 7 , Q * <��B4 ( � , �
2 9 @ *�*C, 6 ¿ 6/4 * 6 W M (^W QÂ<�@+>X<�°�G�G�6 * 4C°BM ( S=� (+9T9 QkS * 6K4a7;6K� * </M 9T( Hi6 9k9 QkS=�«��Q *C, HJ@ *C, 7;@�@B4a��QTS (^* 6/<�@B4 *C, 6 6/�
: (+* QT@BS��

���FÈ{@1S=<�QÂ��6/4Ã@B4a��6K4C6/��� ( Qk4a<�@+>¦4C6 (+9 S
:=GIHJ6K4a<y>A@B4Ã� , QT7 ,%,=(B9 > *C, 6 ¯=4a< * S�:YG3Hi6/4F� 9 :=< *-, 6I<-6/7K@BS=�ÁS�:YG3Hi6/4Ã6/�
: (B9 <FOY�É > (+9T9 <�:i7 , @14C��6/4-68��� ( Qk4a</M�� , QT7 , @1SY6 ,=( < *C, 6 9T( 4-�16/< * �=4-@���:=7 *  
P=@B4 *-,i(^* G (^W QTG]QTÊKQTSY��� ( Qk48M�¯=S=� *-, 6q¯=4C< *Ã( S=�¡<-6/7K@BS=��S�:YGIHJ6K4a< ( S=� *-, 6KQT4Ã�Y4C@��Y:=7 * �

LY��ËV6 *�Ì ¨ 9 @1� ©�Í �P�QTS=� ( SÁ6 W �Y4C6/<C<�QT@BS�QkS * 6/4-G«<�@B> Ì >A@B48Î
� ( � 9 @1� © Í ¸�¢Hi� 9 @1� © � ± Í ©8���7/� 9 @1� © � ± Í ��©���=� 9 @1� © �³Ï´ Í ��¢68��Ð 9 @B� © ± Í1Ñ ©�A>C��Ò 9 @B� ©�Í ©

ºY�y�ÓSÔ6 ( 7 , @+>Ã� ( 4 * <�� ( � *-, 4C@B:Y� , � , �;M ( �Y�=4-@ W QTG (+* 6 *C, 6 9 @B� ( 4CQ *C, G¡MR:=<-QTSY� *-, 6��Y4C@B�J6K4 * QT6/<I@+> 9 @1� ( 4-Q *-, G«</MR�1Q ¿ 6KS9 @B��Õ=NEÖ��1× 01ºBL=M 9 @B��ÕY.EÖØ�B×o� ± 0YM ( S=� 9 @B�
ÕJO Ö�NY× O ± º
O��
ÙCÚVÛ)Ü�Ý³Þ·ß�à Ù-áYÛ3Ü�Ý³Þ·ßRâJã
Ù-ä{Û)Ü�Ý³Þ ß�åæ ÙwçBÛEÜ�Ý³Þ ß Ù-è³é�Û/êVë
Ù�ì=Û)Ü�Ý³Þ·ßXíYâ³î Ù-ÞRÛEÜ�Ý³Þ·ß^ÙCîJé^ë
Û
Ù-ï{Û)Ü�Ý³Þ·ß�ð ñ Ù-ò{ÛEÜ�Ý³Þ·ß�óð âJé

�/0Y��� ( �¡��QTG]� 9 Qk>A° * @ ( S¡6 WY( 7 * 4 (^* Qk@1S (+9 S�:YG3Hi6/4/Î 9 @1� ©ÃôVõ´ �8NBL+ö+��¢Hi�¡÷Ã@^�µQT< 9 @1� © � ± Í ©ø4-6 9T(+* 6/� * @ 9 @1� ©VÍ  
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�B�B��� ( �¡��QTG]� 9 Qk>A° * @ ( 4 (^* Qk@1S (+9 S�:YG3Hi6/4/Î

9 @B� © = �/� õÒ �?> ±+@ ×
�¢Hi�%��QTG]� 9 Qk>A° * @ ( 4 (^* Qk@1S (+9 S�:YG3Hi6/4�@B4 * @ ( SÁ6 WY( 7 * ��687;QTG (+9 Î

A �{ª
. 9 @B� © = Ï´ N @2B © ×
�8N��Ã��@ 9k¿ 6 (+9 �B6KH=4 ( QT7 (+9T9 °³Î

� ( � 9 @1�À§3ª 9 @1�J�¢§�£»��OB�X¨µN��
�¢Hi� 9 @1�À§«£ 9 @1�J�¢§�£»��OB�X¨µN��
��7/� 9 @1�DC1�A§]ª?�8��£ 9 @1�1C1�A§�£�.1�À¨ ÅE ����=� 9 @1�{N ± §�£ 9 @B�J�w�{ª¬´ §³�À¨µN��

�/.Y��P�QT4C< * ��6/7KQT��6 QTS¡� , QÂ7 , QTS * 6K4 ¿^(+9 < (+9T9�¿^(+9 QT�Á<-@ 9 : * QT@BS=<yG3:=< *Ã9 QT6B�
¾ , 6/S%<�@ 9k¿ 6F>A@14�§V� 9 @1� © §�ª 9 @B� © �w�F£�N+§J�À¨Ø£Ã.Y×
È , 687a¤�°B@1:Y4�<�@ 9 : * QT@BS=<yQTS *-, 6 @14-QT�BQTS (+9 68�1: (^* QT@BSV�

� ± ��D¹6/7KQT��6 Qk>¦6 ( 7 , < *C(^* 6KG�6KS * QÂ< * 4C:Y6q@B4y> (B9 <-6B�À¾ , 6/SGFw:i< * Qz>A°Á°B@1:Y4 ( S=<-�{6/4yH
°���4-Q * QTSY� ( SÁ6/�
: (+* QT@BS��
� ( � ' : 9k* QT� 9 °
QTSY� * ��@¹S�:YG3Hi6/4C< *-, 6KS *C( ¤
QTSY� *-, 6 9 @B���BQ ¿ 68< *C, 6�< ( G�6�4C6/<-: 9k*¦( < *C( ¤
QTSY��6 ( 7 ,I9 @B� ( S=� *-, 6/S ( �Y��QTSY�*-, 6/G¡�
�¢Hi�¡¾ ( ¤�QkSY� *-, 6 9 @1�1<5@+> * ��@ES�:YGIHJ6K4a< *-, 6/S���Q ¿ QT��QTSY� *-, @
<�6 * �{@ 9 @1�1<{�BQ ¿ 6/< *-, 6q< ( G�6F4C6/<-: 9k*�( <�<-:YH * 4 ( 7 * QTSY� *C, 6* �{@]S�:YGIHJ6K4a< *-, 6KS *C( ¤�QkSY� *C, 6 9 @1�]@B> *C,=(^* �YQIH³6K4C6KS=7K6B�

�8O���¾ , 6yS�:YG3Hi6/4X@+>=H ( 7 * 6K4CQ ( �Y4C6/<-6KS * QkS ( 7K: 9k* :Y4C6yQT<¦QTS=7;4C6 ( <�QTSY� ( 7/7;@B4a��QTSY� * @ *-, 6 9Â( �Ô@+>J6 W �i@1SY6KS * Q (B9 �B4C@^� *-, �KJÃ> * 6/4. , @1:Y4C< *C, 6K4C6 ( 4C63�80B03H ( 7 * 6/4-Q (�( S=� ( > * 6K4¹� , @B:=4C< *C, 6K4C6 ( 4C6 ± 0B03H ( 7 * 6K4CQ ( �X÷Ã@^�µG ( S�°�H ( 7 * 6/4-Q ( ��Q 9T9·*-, 6/4-6qHJ6( > * 6K4ÃL , @1:Y4a<C 
�/�Y��¾ , 6 S�:YG3Hi6/4�@+>¦H ( 7 * 6/4-Q ( QkS ( 7;: 9k* :=4-6 QÂ<yQkSi7;4C6 ( <-QTSY� ( 7K7K@B4a��QTSY� * @ *-, 6 9Â( �µ@B>R6 W �J@BS=6KS * Q (+9 �14-@^� *C, �X¾ , 6qQkS=Q * Q (B9�J@B�Y: 9T(+* QT@BS%QÂ<�NB.B0�H ( 7 * 6/4-Q ( M ( S=� *C, 6I�J@B�=: 9T(+* QT@BS ( > * 6K4E� , @1:Y4a<�QT<���@1:YH 9 6 *-, 63�i@1�Y: 9Â(^* Qk@1S ( > * 6K4I� , @B:Y48�Ã÷Ã@^�G ( S�°�H ( 7 * 6K4CQ ( ��Q 9k9·*C, 6K4C6 HJ6 ( > * 6/4 ±�, @B:Y4a<a 
������� ( �4L�6K��4CQ * 6qQkS¡4 ( ��Q ( S�G�6 ( <-:Y4C6 ( < ( GI: 9k* QT� 9 6 @+>)MXÎ �AQ ���/.10DN �AQTQÂ� £Ã�B0DN

�¢Hi�OL�6K��4CQ * 6qQkS%��6/�B4C6K6�G�6 ( <-:Y4C6BÎÄ�AQ � .PMN �AQTQ � O?M± �¢D¹@«SY@ * :=<�6 ( 7 (+9 7;: 9Â(^* @B48� �
��7/�ÁP�QkS=� *C, 6 9 6/SY� *C, @B> *C, 6 ( 4a7¹@BS ( 7;QT4C7 9 6q@+>¦4 ( ��QT:=<y.]G]6 * 6/4C<�QTS * 6/4C7K6K� * 6/��H
° ( 7;6KS * 4 (B9³( SY� 9 6q@+>y�8OB0DN��

�/LY�	J�7 ( 4C@B:=<-6 9 ��Q *-,%( O+0?Qt>A@�@ * ��Q ( G�6 * 6K4ÃG ( ¤16/< ± 4-6 ¿ @ 9 : * Qk@1S=<��i6/4ÃG�QkS�: * 6B�
� ( �ÁP�QkS=� *C, 6 ( SY�1: 9Â( 4�<��J6K68��@B> *C, 6E7 ( 4-@1:=<-6 9 QkS¡4 ( ��Q ( Si<{�J6K4FG]QTS�: * 61�
�¢Hi�¡P�QkS=� *C, 6 9 QTSY6 ( 4Ã<-�i6/6/���AQTS�>A6/6 * �J6K4�G�QTS�: * 6���@+> *-, 6 � 9Â(^* >A@B4CG²4CQkGÆ@+> *C, 6E7 ( 4-@1:=<-6 9 �
��7/���f> ( S«QkSi��Q ¿ QÂ��: (B9 < (+*5(^*X*C, 6Ã4CQkG ( S=�]4C@���6y>A@B4 ( S , @B:Y48M , @^�¬G ( S�°IG�Q 9 68<F�¢4-@1:YS=��68� * @ * �{@E�Y6/7;QTG (+9 � 9T( 7;6/<a��{@1: 9 � , 6 ,=(�¿ 6 * 4 (�¿ 6 9T9 6/�= 

�/ºY�	Jµ4-QT� ,
*{* 4CQ ( SY� 9 6 ,=( < ( S ( 7K: * 6 ( S=� 9 6�RI��Q *-, <�687SRI¨ C T �XP�QkS=� *-, 6�6 WY( 7 *y¿�(B9 :=6/<{@+> *C, 6¹@ *-, 6/45¯ ¿ 6 * 4-QT�B@1SY@BG�6 * 4CQT7>A:YSi7 * QT@BSi<�@+>URYMYQTS�>A4 ( 7 * QT@BS (B9 >A@B4CG¡�
¾ , 6/SÁ¯=S=� *-, 6 6 WY( 7 *�¿^(+9 :Y68<y@+> *-, 6E<-QkS=6 ( S=�Á7;@1<-QTSY6q@+>ÀN?R ( S=� *-, 6E7;@1<-QTSY6q@+>�.+RYM (B9 <-@3QTSÁ>A4 ( 7 * Qk@1S (+9 >A@14-G¡�V�WYX[Z�\ P�QT4C< * <-¤B6 * 7 ,�( 4-QT� ,
*¹* 4CQ ( SY� 9 637K@B4C4-68<��J@BS=�YQkSY� * @ *-,=(+* <-6/7 ( S * ��]Ã6 W
* :=<-6 *C, 6�2À° *-,=( �B@14-6 ( S%¾ , 6K@14-6/G * @��6 * 6/4-G�QTSY6 *-, 6 *C, QT4C�Á<�QÂ��61�À¾ , 6KSÁ¯=S=� *C, 6 @ *C, 6K4y¯ ¿ 6 * 4CQk�1@BSY@1G]6 * 4CQT7F>A:YS=7 * QT@BS=<Ã@+>)RY�
P=@B4 *-, 6E��@B:YH 9 6 ( Si� * 4-QT� 9 6 ( SY� 9 68<KM�:=<-6 *-, 6 ( �Y�Y4C@B�Y4CQ (^* 6¹>A@B4CGI: 9T( <K�



ù=ú3ûýü�þRÿ��������]ü	��
¹ú3þ
������úIþ
ÿ��Iú3û�����ú	������� ü	�����¹þ�ÿ�û�ù��	������ �!#"%$]ÿ&
�')(+*-,/.102(+34��57628�9¦ÿ;:28�< .
N+0Y�	Jµ4-QT� ,
*{* 4CQ ( SY� 9 6 ,=( < ( S ( 7K: * 6 ( SY� 9 6^RI��Q *-, <�QTS	RI¨øÅ_ �XPRQTS=� *-, 6�6 WY( 7 * >A4 ( 7 * QT@BS (B9i¿^(+9 :Y6¹@+>R7K@1< ± RY��`badc[a?eÀ:=<-6( 7 (B9 : 9T(+* @B4 (^*F(B9k9³* @]¯=S=� *-, QÂ< ( Si<���6K48�¦� , @^� , @^�µ°B@1:���QÂ� *-, QÂ<K�5� , @^� (+9T9 @+>¦°B@1:Y4y�{@14-¤³M�QTS=7 9 :=��QTSY��6 ( 7 , < * 6K�V�

]F@^�µ7 , 687a¤�°B@1:Y4 ( S=<-�{6/4/M�:=<-QTSY� ( 7 (+9 7;: 9T(+* @B48�
f P�QkS=�4R�QTSÁ��6/�B4C6K68<K�f P�QkS=� ± R3QTS%��6K�14-6/6/</�f P�QkS=�¡7K@1< ± R3QTS%��6/7KQkG (+9 >A@14-G¡MY:i<�QTSY� *-, 6E7 (+9 7;: 9Â(^* @B48�f 2À: * °B@B:=4 6 ( 4 9 Qk6/4 >A4 ( 7 * Qk@1S (+95( S=<-�{6/4EQkSÔ�Y6/7;QTG (+9 >A@B4CGÁ�%D¹@�6/< *C, QÂ< ( �14-6/6���Q *C,�*-, 6�7 (+9 7;: 9T(+* @B4hg < ¿^(+9 :Y6�@+>7;@
< ± R1 

N��B��i�Q ¿ 6/S *C,=(^* 7;@1<-j ¨ £ ± >+O#��Q *-, M/>+NlkmjnkmMXM�¯=S=� *-, 6Á6 WY( 7 *�¿^(+9 :Y6/<�@B>�<-QkSÃ.+j ( S=�¬7;@
<Y.Pjý:=<-QkS=� *C, 6��@1:YH 9 6oQ ( SY� 9 6q>A@14-G3: 9Â( < ( Si� *-, 6I<-:YGÆ>A@B4CGI: 9Â( </M ( <�SY6/6/��68�·��DF@1Spg * :=<�6 ( 7 (B9 7K: 9T(+* @14/� V�WqX#Z�r :i<�6 >A4 ( 7 * QT@BS=</M=S=@ *��687;QTG (+9 <K�
NBN���i�Q ¿ 6/S *-,=(+* 7;@1<-j)¨�.1> ´ �/0YMi¯iS=� *-, 6I6 WY( 7 *F¿^(+9 :Y6E@B>57;@
<YLPj��Ã¾ , 6I<-QkÊ/6I@B>)j QT<¹:YS=<-�J6/7;Qk¯=68�Ss³Q * 7;@B: 9 �¡HJ6IG�@B4C6*C,=( S4M/>+NY�¦D¹@BSKg * :=<-6 ( 7 (+9 7;: 9T(+* @B48�X� , @^��6 ( 7 , < * 6K�Á@+>¦°B@B:=4���@B4C¤³�KtÀ@1:�G�QT� ,
* SY6K68� *-, 6�> ( 7 *�*-,=(+* NBO+©Ã¨��1N1O��V�WYX[Z�r :i<�6q>A4 ( 7 * QT@BS=</M�SY@ * ��687;QTG (+9 <K�

J¹< ( HYQ * @B> ( 7 , 687a¤³Î
D¹@�6/< *-, 6E7;@1<-QTSY6q@+>X. ± �1× OB�1ODN ( �Y�Y4C@ W QTG (^* 6 9 °«6/�
: (+9 .�> ´ �/0B 
�w< *-, 6�7;@1<-QTSY6Ã@+>�6/Qk� ,
*À* QTG�6/< *-,=(+*�( S=� 9 6�u�� , 6KS«4C@B:YSi��6/��@+H * @I>A@B:Y4���6/7KQkG (B9 � 9Â( 7K6/<vu *C, 6F< ( G�6 ( < *-, 6¹��687;QTG (B968�1:=Q ¿^(+9 6KS * @+>¦°B@1:Y4 ( S=<-��6K4v 

N+.Y��D¹6K4CQ ¿ 6�>A@B4CGI: 9Â( <{>A@B4Ã<-QTSÃ.+§%QTS * 6K4CG«<y@+>�<-QTS�§VM ( S=�¡7;@1<=.+§¡QkS * 6K4CG�<Ã@+>�7K@1<�§R�
� * ��Q 9k9 HJ6%SY6/7K6/<C< ( 4-° * @ *a( ¤16 *C, 6¡QkSYQ * Q (+9Ã( S=<-�{6/4]@1H *C( QkS=6/�»:=<�QTSY� *-, 6)<-:YG ( S=�
�Y@B:YH 9 6oQ ( S=� 9 6�>A@14-G3: 9T( < ( S=�<-:YH=< * Q * : * 6 (3* 4CQk��QÂ��6KS * Q * ° * @«�B6 *�( S�68�
:YQ ¿^(B9 6/S * >A@14-GøQkS *-, 6 @BSY6 * 4CQT�3>A:=S=7 * Qk@1S��
��6 9 687 *F( S ( SY� 9 6q@+>R°1@B:Y4Ã7 , @
@
<�QTSY� ( S=� ¿ 6/4-Qk>A°���Q *-,%( 7 (B9 7K: 9T(+* @14 *C,=(^*�*C, 6q>A@B4CGI: 9T( <y�{@14-¤�>A@14�Q * �

N ± �Ã��QTG�� 9 Qz>A° ( S=�Á4C6/��:=7K6 * @ ( S¡6 W �Y4C6/<C<-Qk@1S *-,i(^* 7;@1S *C( QTS=< (^* G�@
< * @BS=6 * 4-QT�]>A:YS=7 * QT@BS��
� ( �Á7;@
<�§R�w�yª *a( S�§J�K�w�Ã£ *C( S�§J�
�¢Hi� *C( S�§¹7;@1<C©·§
��7/�Á7;@
< ¸ §�£�<-QkS ¸ §

NBO��	w¹<�6 *-, 6 Ë ( �?@+>ÀÈ{@1<-QkSY68< * @«<�@ 9k¿ 6 *-, 6 * 4-Q ( S=� 9 6¹��Q *-, <�QÂ��68<{@B> 9 6KSY� *-, <�� ( S=� ´ .�M ( Si� ( S�QTS=7 9 :=��68� ( SY� 9 6¹@B>R.B0 NHJ6 * ��6K6/S *C, 6KG¡�
N+�Y�	w¹<�6 *C, 6¹Ë ( �ý@+>�È{@1<-QTSY6/< * @3<-@ 9T¿ 6 *C, 6 * 4-Q ( SY� 9 6F��Q *C, <�QÂ��68<À@+> 9 6KS=� *-, <{N ( S=��O ´ .YM ( Si� ( S«QTS=7 9 :=��68� ( S=� 9 6Ã@+>�.B01NHJ6 * ��6K6/S *C, 6KG¡�F�xL�@B:YSi� ( SY� 9 6/< * @ *-, 4C6K6 ��687;QTG (B9 � 9Â( 7K6/</� �
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