
������������	� � �
��
� ���� �
�

����� ������� �

�������� �� � �!#"$$%&!$$� '(%)!#*$ ��+� ,�� ,- ��)�� !#./�0+�)�1243� ,�%)!#*�65'+7��8$ �
�9� �� �:!;"'+<"� ,�� !�=� �� ,> 3 > 3 *? !5 ? >@ AB5 � $C*ED�:� �(F!+G./�8H!;"$$%&!%0�8�C>
� .,� ? B'%I$$� '(�� ,�� ,� � *J$KD(F!� � �� H'��� ,� �,%�65'+�L����9� �7��8$ �MN�8�

? BO>P*!;"$$2 %&!� !�=� �� '� !JB+G./�8H!;"$$%)!%)�)�C>+G� ?$$� ,>%8$ �� ,$$� � 3+Q./�RH%0�8�C>
2 � !O>S(F� � B� !�65'++G./�TH+QHC!O>U!;"� �RB;(9*��)�%� ,! ?��8�!#H2WV $ � *J$KD� !�E5'++Q./�TH

!#"$$$ A+X(�Y-� !�� '+<" ?�F! 3�;B;* ��R-��! 3� �B3;Z� ,� ! 3 !;�%0� �� ! 3�� �$$%0!
>N� 3 H[!#�)�)"%)� �>P*$$5�� ,% �� �:(��8$ �'%&"V A��� ? � 5�� ,�V � � D6.�65'+� !� ,%0!\*\$[HC!;"](F�8$ �

��! 3� +G._^8MN. 5'�4A� !$$%0!� !�O5'+M`�R�$Y+<!;"B2 + ?� !�65'+M��R�+G./�8H$R+<!;"B+ ?
� � Z .+BV $ ? �a%)�)�C>� !#HC!#"]$C.b*� � �� !+X./�8H!;"$$2 %0!�� ,c + � !6> �� � +'d� ,! ?

��)�!#HV $ � *\$KD�O5'+� !�F./!;"A+<!�%8$� 3�� *J$ �,c (S!O>$$�� !�"]! ?�)�T�� '$ � H�2 % � '� !JB%)�)�C>MN(�65'+� !�)�8�� ,�8$C�+X./�8H$ � !#"�%$$�)�?%)�)�C>MP(�O5'+�L������ �
+G./�8H2 + 3 ! � !#"V B;.�:� ��L������ �� "�!\",%)!;"]H� '� +<!#"]H'%%0� �� 3% ? � � B�8$ ��%

� ",2 (��)�%%0+e>�^ V � ? +� � �+Q./�RH!#"$$%)!%)�)�C>�8.1� !%)$Y��D./� �%8$ �V B;.� � �� !
+G./�8H� ? !;"'�%%&� ��$�%T-% ? $[.� -;$C���)�%� $[@P�2 � V �8� � $ � 3� 3'(� ,d ?�=� �./� 5 @ ? 5

�c �f$ �� 3� *'!#H � ! 3�%&+G�)�C>S*\$ ��F*#� �A� '+ � �0+ ��%)$�8H=B> � BM � $ 3>U�)� ?$$� '3%)$ �
�2 .b$KB9+G! ?�=�RB�8�8�%0!#HC!J�� '%)!#*J$:>P!#"
H%&�)�K>$$� � ? �," � $[B#(�*$$$ A�L����9� ��:� �!\"$$%0!
� ,%��)�H$$� !#HC�8$�O5'%TB�8�8��� ,% � �8$ ? �! � !;�)�8��8./�B%8. 5c ��!f+$$��?�9!f+� 3'(�:� �

c %0�T$C.%8$ ���)�%)!#H!;"$$%0!$$�V >U$=D���8�8$Y" 5%)� �� 3$$� � ? �,� !;" � $=B#(F*2 %)"
�8$ �%0�8� ? >
M�! ? !\� 3 HC� ��%8$V A5 � $%0� �� ,�9��%)$2gV $ 3 �8(fD� 3� *'!#H � ! 3�%0+<�T�C>P*J$ �$$�+Q./�TH

�8$ ��� *,%)@%0�)�[>�� ! 3 �T./� � �V B;.%0!#HK!#�%0� �$$� � ? �," � $=B#(F*+Q./�8H� H'�$$�$Y"����
� '%V $[*#.bH� H'�� ,�$ ? �� ! 37�$C"�65'++Q./�TH%)�)�C>+QHK! 5%8$ ��2 (��� ,��T�+<"�HC! � B;!;"]H

M � $ 3� 3� A!#./� � !;�8$� (,� ! � !\*;+�9� � $KD<B$$� '(%0!;�T�)"%)!#H � ! ?%)� �+Q� ?$$!#./��8./�BV $
I� 3c ! ? ! 3 �)� �!#@P! ? � !? B�8�%TB%)� �� 3!#./�8*\�)� 5�8./�BV $I%)$ �%)!\*\$:>� ,���8� 5
� '� ? Bf!#"]H'2 %8��65,%Y>� ,.h+�)�>U�8H$$%)"�!5 DEHC�T*�� ,�c 5 !#�C>U.� *,%)@� ,$$>P!$[HC�RB �V A(�*

%8*\�%8$ �� ! 3%&"�*� ,B(F* 5 �7`$C(%8*\�. Z � � >�=� ��)�R�%)�8$[.+Q./�RH2 +Q$C"� H'�� ! 3 %)*\��^ � Z � ""]�8$Y+2 �)�8�� ,$$+ ? !%0!JHC�)�8*�T�8�� ,��)�8��65'%TB� ,2 +i>P! 3 +QH$$>U�8HC�8�$$%)(S�T��)�T�
� ,�%&� �%0�8� �$$! ? !6>PHK�$$� � ? �," � $KB#(�*+<"]� ?� !\*$$+ ? !$$�%0� ��$�%8-$=D �B%)$[�jD

%)./� �%)$ ��YB ��K>N!B( ��8$[H[$K-�2 + ? !f+G./!;"� ?%)@�L���2 ��� ���)�!#HV $ � *\$=D��)�%0!\H
� ,! ?!;"$$%)!�%8$� ! 3c ���)� 5$$�� 3� +,(F!;+%)$ �(S! 3 �)�R��O5'%TBM��T�!;"�+ � �� � $ 3

2WV $ � $ 3� 3$R!�V $�65'+� 3�8H=BV �RB� ,%0�)� ?@ A� .� *\!;",c +G@� !f+<! ? B� (,� ?,+�65'+
� !+Q./�TH%)(F!#"
!;"d�$KD� ADE(B�)�� H,+G@7k�8$ �2 � $ � *$$%)!� 3!#HC!OBf� ? >P!;"� (,� ?,%&+

+<�8*� ,� .b@ 5%)!\HC!#�� '%)!#*J$:>N!#"]H�:� ��L����9� �+Q./�8H� V HA? !!#"$$� '2 % �� !�65'+
M`�T��65 !\",%&+ ?B�)���)�2 �9!\H%&� �� ! 3�9�)� 5�65'+%0!#*(�!+Q./�8H%8(F!;"
!#"%8$ �� !+Q(�!



$$�)�� !f+2 +G./�8H

@ A./!\*A$ 5? $KD<B@ AM./!#*A$ 52WV B#._BV B#.B�T��L������ ��:� �+G./�8H� B,� +Q.,%0!\H
%)� �c ��! 3�R-%0!#*"
!#*�8$ ��� *,%0@�� !\./! ?�Y-� ,� A? >N!2 � !6>P$=-V B\.B�)��L�
���F� ��65'+MN�8�� '%TBf�8$ 5 !#"]H���8�>U�0+B�)�V $=-JD%0+<�8*!#*B� �5 � 3 (��)�2 %� H � ! 3'M

� � �� !� "
!;",%0!;"�H%)� �>S*$$c 5M`�T�+<"
�)� ? !;"
$=-%8$ �� B,3 ?>P� � $K-%)� �? $C.� ,��)�2 % � �8.�9� � �8. 5�:� �!;"$$%)!� ,2 "
HK$KB;! � +Q.$[. ZB�$[.B�V �T* ? $[. 5$[.B�$[.B�
5 ��DEHK$Z MUB�+Q"
! ?� !M`�8�� ,! 3 !#�$$� 'M!J-$$%)!#HC�)���!#HC� ��8$[.h+<! 3 �8�$$%DE(�$[H$$� '(

� 3� (,� ! � !\*;+�O5'%TB+<�8*� 3� �'% �� ,+ � �0+GHC!E-E>+G�8*! � !;�8�8�$$� � ? �,� !#" � $KB\(F*
2 � !#HC!#+� ! 3V $=>U� V *$$� '(�"
! ?�F� �%)!#*J$=>%0� �? �8$[*� H'M� ,�8$[��? �� �'%0"�65'+�L�

���F� ��65 !;",%0+ ?� � �� ! 3�9!f+��9!\H[$2 %)*� !�65'+(�!��!JHC�)�C>+G./�8H+ ? �8�R- � ! 3 � '� !JB� !�65'+!;"$$$ A+G(%8$ ��S./!;"A+ � �� ,�%)!O> � (%0�)�[>� ,� ! 3 H�9!f++X./�8H��)�2 % %8$ �� ,��S.A� !f+Q!�O5'+� !� '�4A%0!;"]H[$[�:!;"Z �9@P� ? !J^R�f$ ? . Z%&+Q�8*(FHC�RB �c %0$C"
�TH.b$ 3 �C> � *#!#",c +X@%8$ �� *#!;",+X@� � -\$C* 5� !JB;� ���)�%(FHK�R-;�RB ��.h� �� B;!;",!#HC!O>V $ ? D
�"]! ?� !M`�8�%R-;!#�]>N� � $=-%8$ �% V !#._B>�)�%0!� �'%)"+<�8*� ,+Q�8�C>P�)+<!#�� Z,@ ?AB3 $

V B#.c Z . 3 $=>%)$ �� ,�8$C��O5'+� !%0!;"]H[$ ? ./!;"�F! 3�9!f+%)"% 3 !%)� ���8�%�8�1(F!#H[! 3
2WV $ ? D+X./�8H+Q(F�T�:*J$ ��65'+� ! 3� (,� ! � !#*#+�B� �:!;"'+<"� ,�$$%)!� ! 3� B,� .,�� !

� �'?� H'��65'%RB� ,%0�TH[*�����M`! ? *#� �$$� '+ ?� !%)�8$C.� ?,"]H+Q"]H[! � B;!;"2 %RDJ�8.b*� ,�8$[�
�65'+�L����9� �� '�lA+XBf! ? !;"��)�!#H� �'% ��%0$$$%&!� !�:� �� '%&!\*\$:>U!;"�H�%)$� "�H[$ �,% �
%)� �(\>P!#�%0$ ��$�2 >P�Y-� ,3 * ? *�K> 3 � 3$$%)!� !�:� �!#"$$%0!� !;"�H[$Y�%)$ �7��8$ �
� ! 3� !;+ ? !�=� �� !!#"$$%)!� ,? >P�)+G.c .b*#.MN�T��U!#"A� '+Q! �+Q�8*� 3+Q@P� ?%)$ �� 3 �65,� !\@N!;+GH5 *J$ 3 @P$%)$ �� ,�8$[�� '�lA!;"�+ � �� ,�)�1./� 32 %RB;! ?

d�$=D� 3��)�H$$� !#HC�8$�%0$$$� � ? �," � $KB#(F*%8$ �� ! 3� (,� ! � !#*#+�B�65'+� '� !JB� H'M
� !#H[�)� �MN�8$ �!;"$$$ A+X(�%8$�m����9� �$K-� �'2 %)"� ! 3? !EB3B��65'+� !JB#� ���� �
�65 !#",%0+ ?� ,%2 "��T$ �� ,� �,�? ./�+G*J$=>+G./�8H� !#+QH[$ �� ,% 3 !;�� +'2 "

�? �� !#"]$ ? >$$�%&� �$C� �B(-�T�c %&+$$+<!M`�8�%0�8$[.5�)�+QH+Q./�8H� ! 3? !JB3B�%&+Q�8*
� B,� .,�2 � !� !+<!;" � 5%)�8$C.M`�8$ �+Q./�8H$$�)�� !JB%8$ �2 � ! 3 HC�[>� !�65'+�:�T$ ? B

� +<!#"'%$$� '(� !�65'+�65 !;",+$K-� +'%%0$ �$K-�9! 3�:� ��L����9� �+G./�8H� !#*� ,
V $=DE*A%$$�� ,-$$2 %0+<�)�

%)� ��8H:B> � B%)"]!#*� 3�%0!;�R$ �%)�)�)"%)� �! � !;"�HC! ?%)! ? +<�8�8.$$�%)� �$$� � ? �,c " � $KB#(F*� 3 � *'(F! 3%)"]!#*��)�%�S.A! � !f+<!n� @'.h+� 3$$� � ? �,� !;" � $=B;(�*$$%)(��)�M`�T$ ��9! 3��!;+
�%)$� ,� .,? !#Ho%8$ �� ! 3>U�8� $[*�%0$%RB3 $ 3%8$ �� 3� ,! � ! 3 H���C>U� 3 -"]!#*� .�)�%0!
�%)$� ,% 3 !#��c � !f+�-#HC!%)� ��RH=B> � B+i>N�8+Q.� '� !JB� 3$ ?�2 ++Q./�8H�%)$� ! 3%)$=D � (
�%)$+Q(��8*7k�8$ �% 3 !;�$$? >SHC�$$� '(�U�8!A+G.b$%)� �� 3c %T-#� 5 � !\*\$C�� @'.h+�%)$��! 3

2 M`�8$ �%)� ��8H=B> � B+p>N�0+X.�%)$2 ��� ? $ 3 "� ,V A�5 (F��%8$._DE*B5%8$ �� ,$$./�8HC!;+G(S�



�%)$� 3 !;",2 %)!O>UH�m������ ��65'+� 3'(+G./�8H!#"$$$ A+Q(� '� !JB� !�65'+� ,d ?+Q./�TH
B;� ?�O5 !;",+� 3�!#./� �� *'!#H � ! 3V $ � *\$=D%)� �%)�)� �$$? >SHC�$$� � ? �," � $=B#(�*+Q�8*� 3 �� ,!#HC! 3 H[$KB ��U!O>Ac!E-$$! 3 ? �$$!f+Q!3 � !JB%8$ �� "]!;"�)�!f+ ? ��lAV $ �+<"]� ?� '� !JB� ,

$$2 + ? !$$�)�?? @FB�f$=>S*V � .A5� -\$C*V $ 3 �8(9D�f.V �A5� -#$C*� ,�4A2WV $[( � $:>P�� 3 $$+ ? !� �'?%0!\HC�)�8*� ,�� 3�9� 3 �8(9D%)!#HC!#��� ,� H,c ./�0+� A�0+<�T*;� �$$%8$ �2 %TBf� ? B;!#"q>U� � $K- � 3$$+ ? !�:� �� '� !JB� ? $C!2 � ? $C"! V * ���� 3 �8(fD%&!\HC!#��� ,+XB;�)� ? " �%)� �! � !;�)�8�
�9�)�RB �� '� !JBdF$KD��! 3%RB;�)� ? "�)�8�%0� �� "'2 +G./�8H �� ! 3V A5 � $5 $=-�%)$� ,./� 3 �8(9D �8�1
? "�H� � �+X./�8H�9! 3� ?� $[( V@S*A?� ,� .c MN$ � $Y�V ! 3V A5 � $%)$ �V H[$Y* �2 ���8*\@�D � ,� B � 3� ,� (,� ! � !\*;+�8�1( ? "]H5 3 $Y*�8H ��:� �� ,�� 3� !#� ? !JB%0!#HK!#�c �9�R-E>S.� 3 � ! � !#"�F�)�R$R"%8$ �� 3+G� ?$$� ,(F!O>� 3'(M`�8$ �2 +G./�8H$$$ Ad�$KD�%)$$$� � ? �," � $KB#(9*$$+<!
� � �% � ! 5� ,�V $ � "
� �5 .b*�:� �+X./�8H$$+ � !� ,r M`!;+<! �� ,� B'� B'$$� !�)�1

? "
H$$+ � !
�8$ ��%)"
�T$K-;!#"$$>P� 3 H[(S�� ,�� B'$KBB�:� ��T. � �V A�BV $� B'� B'$$� � �� !#(�!JB$$�c � ? !JB
%8$ �$$�T�� !f+� 3� !\� ? !EB� ! 3 HC�[>%0!#"
HC�R�%0� �� ! 3@ AV A5$$%0!� ! 3�YB �+<�T�)"� ,(F�8$ �
M`�T�� *,%8@� ,� >,$$!!O>U!;�!O>U!;�V A2 � !O>U!\*\.s^ V D%0$ �� 3'(�:� �� �8$ ? B� 32 � ! 3 HC�C> � 3� ! 3$$� ,!#HK!#(S!6>$$%)(��%)�8$C.$[-�� ,� �A� ,%Y>��! 3� B,� .,�� !2 MN�8$ �� ,�� ! 3�RB �
� 3,$$+QHV � � DE.� H'M� +<�R*'"%)$ �5 DEH[�8*B�)�� H,+Q@�:$[*� ! 3� B,� .,�� !? DO$C*��8�%
%8$ �� '%)!#*#!#HKH! � !;�8�8�V A�V $ ? �tPuwvSx[y=zu|{z}u}vN~%8$ �� ,�� ! 3� B,� .,�� !$$+<!7��8$ �

��! 3�� ,� ? �,%)!#"]H� ,% � !\@P! 5� A��)��$$% ? !�)�T��F� �$ ��%%)� �%0� 3V A2 5 � $$$� !�65'+
M`�T�%)! 3+ � !;�T$ � +<!;"�% � �� ,%)� 3V A5 � $+Q�T*� "'+dF$KD� ! 3� B,!#.h+Q� 3 �$$� !r >P� 3 - � �'?�T�8�� ,+<� ?$$� ,>$$�)�%8�� ,7��)!#(%)� �D � $ ����8�RD7k�8$ �� ! 3-�8�+�%8$V A�c 5 ? ��E5'%TB
�)�T�� B,3 ?� ,V A$[.B� 5%0� � Z$$� '(�:� �%&+Q�8*7k�8!#(�%)�� V 5AV $R+Q.Z r V $Y�T*#./" 5� H'�
� ,3 �8(fD$$+G!+G(S�8$ ��)�%8.h+� ,�4A>S$C(%0� � Z� ?'�� ! 3�lA>S$C(�4A� ?,Z %T-$$��� ,+XB#�)� ? " �

�)�T�� �'% ?+X./�8H��T�%�9!\HC� �c %&�RB �� B,� ?,+<"�H@ A�5 � �$[-� 32 ��� 3 �8(;D%)$ �!#./� 3 �8(fD @ A�� � � �,%C>��)�%)!#H@U$C(9*A2 %

� � � � (!#"$$%)!� ,$$� H � !f+QHK�,+X@� H'M� � !#*O^ 5 DEH[�8*B2� ! 3? B;�0+G.�:� �!;"$$%)!? �0+G.
%8$ �>U� 3 �8� ?dF$KD�%8$�L������ �B�)���)�%�f$:>P*>B!#$$$%&!� !�65'+� ,%&�)� ?+QH � ! ? !;"

V $C�8H[.b*�� ,�� 3V $C*J.bH�%)$��)�!#H!#HK!#*#$ >P!;"�*\$ �% � !f+ ? !%0$ �./!#"$$c � !f+G(F�%)$ �
M`�8$ ��� ,�� ! 3� !f+X. � !��8$ �%)$ �� ! 3 HC�C>$$� '(7��8$ ��)�T��65'+� !%&�)�K>� *'?+Q./�TH
� �=!#"'+<"��! 3? >� ? *���8*OD �� H'%8@%)!#H � ! ?a� !�65'+�)�8��=�8$ ? B%)� �%0!#HC�T��65 !;",2 + � ! 3" 5 H[*�:� �� 3'M� ,�%)!#*+Q�)�)"+X./�8H�8$ ��%>B��%8$� ! 3� !f+G. � !��R$ �� ,�
%0!#*�E5'+5 @P$[�!;"$$%0!$K-� ,�T�$$"2 �8H=.� 3!;+Q. � !��8$ �%8$ �� 3$R!�MN! ? !�E5'%TB
� +,!O>+G./�8H%)�)�C>>B�$$�)�?M��T$ �! � !#�)�8�$Y"��F�%0!#HC!#�� ,7��8$ �%0� �? *;� 5%)@ � $ 3 ./�8$ �$$� !J-;�2 %)!\*#�8$:>�L����9� ��O5'+� '� !OB�65 !#",%&+ ?��! 3" 5 HK*M � $ 3+Q./�TH

� * � ! 3'%)!#H! � !#�8�8�%)!\*;!\HB�)�@U�=�A� $%)$ �� H'MV $C�8H[.b*2 %0!#H � ! ?�9!#HC� �? B;�0+Q.B�)�
� ,-$$%0+<�8�./�0+%0!#HK!#�%)(F!\�:!;"!;"]H[$C��9� � $=D6B%)$ �2 +G(F!#$C*J./!;"V * � B%0!#H[!#��)�T�

!#"$$%0!+G./�8H� !#*$$��)�1MN! ? "]H�%8$� 3�8�^T%R-�%R- � !� �'c �� '� !JB� ,��8�8�%0!#HC!#�%0�T$C.
� "
!#",%&!\"
H%&� �� >,�lAc %).b$Y� ? !$$�8�!\(c � ! 3 *\! 5$$MN! ? +Q(F!%8$ �M`! ? >U! �� � �� � >U�8$



��*J.2WZ ��� � $=D<B Z�)�8��65'%TBMN�8$ �%0�8$[.+GH � ! ? !;"%)� ��T.h�B52 5 H[+e>� ! 3�� ,�� ,�
� 3'(%0!JH � ! ?�:� ��8�8�.$$� !!;"$$� '% �%0� �V A�%8$ �c 3 !#$[*�Y-�R-ED>U�jH%8$ �>S� H� ? .
� � ��8�8�� ,(F�T$ ��%8$� H'�� � ��� ,��)�8�?�T�� !f+G@!;"$$%)!M��T�� ,� @P$=-#(��8$ �,�lA%���!\H[$
�8./�B5$$�%)!\*� � �!#"$$%0!%0� �� 3 DB�)��2 %0�RB �� ,�8$C�%)!#HC!\��)�8�%8(S!#� !;"B�8��./�0+
%8$ �2 +X(S!\$Y*J./!;"%0!<> � (��8�%� ,�� !#HC�)� ��E5'+� ,�$ ? ��O5 !;",+� ,? +G! � !;"
�Y-% � !f+XH[$ �

./�)+� !#H=-EB%8$ �� !\HC�8� ��65'+� !#@P�8�� '% 3 H[$[-#!;"�H.$$MN! ? Bf!%8$ �� ,��)�%0"
�8$K-#!;"]H��! 3 MN�8$ �%8$ ���� �� ,� ? B;!;"](F�T$ �'%)�%)@ � $ 3� H'2 ��L����F� �B�)���)�%./�0+$$� '+ ?!\"$$%0!
� ! 3� !f+�-;! ?�)�T��U!A(F!$[-� �'%)"� '� ! 3�8�8��� ,% � (�* ��9$K-2 DJ�)"�.b*� !;�)�T�(F!#$[*#.
�65'+MN�8��� ,%&"]�8$=- �$K-� ,� $=D6B�%)$! � !#�)�8�@ AV A5%)$ �V BAMP$3 5B�9� �$ ��+MN�8�� '%

� !#H[�)� ��%)$� 3c ��� � $=D6B� ,�8$[�DE�8(�*?��V Ac $[*\$� ! Z�:� �V (A�� ,� !#HC!;"�$Y.b*I� !
? "�)�+�B+Q./�8H%)� �V !;� � >�9�2WZ 7`$C(� 3� ,! � ! 3 H�O5'%RBM`�8�� ? !J-,c +G@� ! 3(F!#$[*#.
�65'+MN�8�$$�)�� !f+d�!;" � !�� ,%0"
�8$=- �%8$ �� H'M� ,>P�0+G.-�)�+��)�%0!#H� 3�9� � $[D<BMN�8�

� "�!J-,2 %)!;"�H������F� ��:� �� 3,%%RBf� ? B;!;"� ,%)�)� ?�9!#HC� �2 ? B;�0+G.�L������ ��65'+MN�8$ �
+ � ! 5 !#"��! 3c (F!#$[*#.� !�65'++G./�8H+ � ! 5 !;" � !f+QHK$ �� H'�+G./�8H$$+<�8� 5 � !O>P� 3 H ? � %0!#HC!\�� 3$$� !f+ � !�9� �� ,��8�%%&� �2 � !;�T$ �+<�8*� 3$$� !f+ � !� � �� ,��8�%�F! 3? !JB

3B�2 M`�8$ �%)$ �� '+�O5'+MN�8�� '%TB#�8$ 5 !#"]H� ,V !;� � >�9�2 7k$[(

� !� � �� ,$$>U!� ,���)� 5$K-��8�%$$! � !#.h+<!$$� '(� 3��8$ ��65'+��� �+<�8� � "�!;"�$=-
� ! 3 �)� ��8�� � �� ,$$>U!� ? *J*�f$=>S*��T�%�� ,�� ! 3>S*$$^ 5��8$ �$$� '($$+<!� 3� H,+Q@

+G./�8H��8�2 %% V !#._B%)(F!�65'%TBM`�8�� 3$$� !f+ � !� ! Z� � �V (A�� ,� !\HC!;"]$C.b*I� !
? "�)�+�B+X./�8H%)� �V !;� � >���Z 7�$[(%&!\*\$CH[!;"%&!#�)� � 3B�)���� �%)� �� >'� A2� @'.h+(F!

%0!6>� !#HC�8�C>+Q./�8H3 .b$=D��)�%������9� �� ,�� !�:� �!;"$$%&!� ,c � !O>UH[! 3�65'%RBMN�8�
�+Q(�! 3 H[$$$%0"
!� 3$$� !f+ � !MN�T�>P!J-�8�+B�)���� �%)� �D6$Y*� '%�8$ ��2 � ! 5�� ,�$$� '(
� ,r � !#HC!\"
$[.b*$$%)!� !#HC!;�� �'?+X./�8H%&"]�)� ?V A�%)� ? ��R-?P? DO*V B#.��8�%$$� '+ ?

%0!#*� � !;"'+<"� ,�� !�:� �� ,2 d�"
.�=� ��� ,�$$� '(7��8$ �+G./�8H%RBf�)� ? "� �'+Q"� ,��:�T*
� ,r � !#HC!;"�$C.b*�� ,�$$� '(� ,c r � !#HC!;"�$[.b*�� ,�$$� '(� ,r � !#HC!;"�$Y.b*�65'+M`�8���� �

�65 !#",%0+ ?%0� �%0�8� ��2 %0"
! �

V * �c � � �� ,�������9� ��=� �+Q./�8H%)�)�C>*B%)�!\"$$%0!�T$ ��%$$� � ? �,� !#" � $KB\(F*
�S.A� �,2 M� ($$� '+ ?�9� �+Q./�RH��)�!;"�H�� ,% ?� ,�%0� ���)�%�T�1.h� 3��)�%)!\Hc !#./� � +QHC!J-6>P!

� 3 � �1� �'� � >PHC�R(,c !#./�0+� !\H$$� � >�^)%,c !O>UHc � !f+i>U� 3 !\./!;"�^CDO$C*c (F!O>U�8H 5 � $KD6._^ 5 � *
(F!;� � � V%)$ �(S! � $K-;*� ,! ?� B,+GH[@U�)�R-%&+Q�8*%RB ? !#�� ? +Q�0+2gZ � !\H[!;"]$C.b* Z%)�)� �$$� '+ �

�� ,�� ,! ?2 � ! 3 HC!f+G.b$=-� 3'($$� '+ ?� '� !JB�L����9� �+Q./�8H$K-�% 3 � �2 + ? !f+G./!;"
�)�T��65'%TB+G./�8H� � !;"'+G"� ? Z$[HC� ? !� ,Z !\HC!;"]$[.b*$$�%)!#*� �'+<"7��8$ �� ,� � >,2 %Y>UH �)�T��65'%RB�S./!;"A2 +G!�8�8��65'%RBM`�8$ �+G./�8H� ,�8$C�c +GHC�)�R*;!#"$$�8�?V !;� � >�9�7`$C(
�65'+� 3'M� !#@U�8��4A� ,+ � �8(%0$ �� � � � (@ A$ ? � �� !#HC!;�+GH >P�8� ?� ,��:� � � (� +'"$$%0!

� ! 3%0$[�.�)�2 +XHc %0�8�8H+Q./�8H� ,�8$[��O5'+(F!� !#HC!;�� �:!#"'+Q"%8$ �+Q./�8H� ,�8$[��E5'%TB
� 3� ,! � ! 3 H� ? !#",2 +Q@�L������ ��65'+� '%TB#�8$ 5 !#"
H$K-�� ,2 %)�)�0+G. �� !#HC!;��:� �� ,



� !#HC!;"�$Y.b*$$�8�?� !�� ,+G*#!#* �M`�T�?P? @FB+Q�8*� ,!\@ ? !#�� �,2 %8@� !�:� �!;"�$Y.b*
$$�)�?+ � �T(F! � !f+QHC� � � (��� ��R-%)!#*%)!O>�S.A� ,%0+ ?� ,�9��Y-2 +G./�8HZ$$� '(+Q�)�)"(F!

�9� �� 'Z r %�65'+� !M`�8�� * � ! 3'+GH� ,�� !\HC�)� ��%)$� 3�)�1M`! ? "]H�65'+!;"�2 +<"]! �

�R-V A5 � $�=� ��%0$�8HC�T(� '� ! 3� 3� !f+ ? !�%)$� ! 3$$+ ? !%)!\HC!#�MN�8$ ��%)$
� 3� *'!#H � ! 3�� ,!;+i>N�8+Q. �2gV $ � *#$=D%0� ��8H=B> � B%)!\HC!#��)�8�� !#*� B,� �'+<" �

+<�8*� ,? $[.� !6>N� ? 3 HC!J-� ? �C>'� !f+Q!\*� ,$$>P!$$� '(+ � ! 5 !;"� 3! ��� '^R� �
�8�1% 3$$�� 3$$� � ? �,� !;" � $KB;(�*+ � �T(F! � !f+QHC� �$$� '(+X$R+M��T��8$ ��%-$$%�+Q�8���8�+
$$� � ? �,� !;" � $=B;(�*2 >U� � B%0$ �%)!J-���)�� !�)�1% 3� ,�$ ? �%)� �%�+G�8*$$� � ? �," � $=B;(�*

� � �� ,d ?� !#(S!EB$$�%0�)� �� B;$ ?,$$� !#.h+Q�� '� ! 3� ,�$ ? �� ,�O5,� !JB ?2 �8H[$C�R-� 3 $$!#@P! ? + ? !�8�1% 3%0!#H[!#�� 3HC"B�9�$$� '(%0� �$$� � ? �," � $=B#(F*+G"
H[! 5%0!#*%)�)�C>� *'?
+G./�8H7k�T$ ��8$ ��%V A2 5 � ?� ! 3" Z B ? ��65'++Q"�!J*;!;"%)!#HC!6>N�T� ?� ,�!\$Y.b$ 5 ��65'+

� '�4A+ ? !f+Q./!;"��! 3%8$Y�%8$ �� 3'M�65'+%)!#*�F� �� >,� H'+ � �8�:�8H�F!\HC� �V $ � � >S*
V $ ? $ 3 "2 M Z H� +,c !6>� 3� (,� ! � !#*;+�� ,%)!#*\!#H �MN�8�+<�8*c %�+X(S�8H[$C�R-� '� !EB$=-�E5'%TB

� ,5 " � 3�R-� "'+�65'+�F./!;"A� '%0+ ?��! 37�$[(9^R����:� �� ? ",+� ,2WV !;"�$C.b*� > � ('+Q(
%0! 3+ ? !;"$K-� �'%)"� ! 35 � �8.� A>P$C(��BA>P$[(7k�8$ �V B;.5 � �8.� '� ! 3$K-%0!#"
HK�8�
B ZBM`!O>�9�Z 7�$[(.B�)!;�? .�4ADE(� H'Mr V $=-\D

��! 3? !EB3B��:� �+G./�8H"]$CHC!;"!;"$$%0!� ,��L����9� �� �'?�=�R$ ? B�� ,%0�8�0+Q. �
� 32 ��� � $[DQB�9� ��:� �>U�0+Q�)�8H!;"$$%0!� ,3 HC�R-� ,��L������ �� �'?�� ,%)�)�0+G. ���! 3 �9!#HC!;"�$Y.b*2 M`�8$ �V @ ?A5 ? �YD�65'+� !MN�8$ �+Q./�8H�� ,� +X. �,2 %0!#Hc $CH Z%)$ �� ?'� �8*

%0�T$C.� �'%0"+ � �R(S! � !f+QHC� � � (�9� �� �'c+<�8�0+Q. � (� 3'M� '� !JB%&� �� ! 3V A5 � $�:�T*(F!
� 3'M��)�%ZT2WV * �%)$ �� 3'(�65'+� !+G�)�C>U!;" � !EB;� �%8$ �� � 3 !;" � !JB;� �'%8.%)� �DE$[*
� '� !JB� ! 3� �8.b$:>�65'+MN�8�+Q./�8H�� ,+XHC! ��2 + � !

V !;� � >���7�$[(� ,%)�)� ?�65'+�9! 3? !OB3B�MN�T$ �+Q./�RH$=-�% 3 � �2 + ? !f+X./!;"%)$ � Z� ,�
� 3�)�1% 3%)!#HC!\�+X./�8H� ,� !OBf� ���! 3���$$�%&!6>��)�%� ,�� 3�)� � -\*1��65'%TB�)�8�+Q./�TH

� � B;!;"�*\$ �,r +G@%8$ �$$�� ,�8$C�%)!#HC!#��)�T�� '%)!#*\$ >P!;"]H$[-� B," ��8HC�8(7��8$ �? BE>S*$K-
��)�%� 3V AZ r 5 � $%)$ �� ,�8$C�>P� 3 H=-#�8�B�)��c ./�0+� 3'(� H,� *#+Q@'?� '� Ac %0(F!#"
!;"�=� ��L�
���F� �%8(F!#� !;"%)$ �� � >U!;"'%)@>U� � $[-$$(FHC"]!M � $ 3� 3%)!J-@U*Ac V $� 3%TB;�T��C>%)$ �

%TBf�T�� �,c %)!#"
HV � �T@P*c 7`(�$Y�>U!;�B(� �,%)./�THC! ? "�H+<�8*./!A%8$%)$ �>P� � $K-� H'M� !\*
M � $ 3� ! 35 3 >P!%&+G�8*V � � B%)�RBc �9� � V B 5>P� � $=-$K-DOH%)$ �V � � � B2 � ? $C! 5%)$ �

� !�=� �� � >U!;"'%)@7k�T$ ��� '(F�T$ �2 M`�8$ �M � $ 3V ? BO>c 5 � $ V 5��! 3c %8*�9! 3. Ac $ ? %8$ ���! 3� ",%R-;H� $ 32 � B 3 * 5� H'M� ,? � *$$� '(�m������ ��65'++Q./�8H$K-+Q$C"
+QH[!6>N!#"c M Z H�E5'+M��R�(F!d�!;" � !� '� A2 + ? !f+X./!;"7��8$ �>U� � $=-�65'+� !MN�8$ �MN�8�

� '�4A+ ? !f+Q./!;"B�8�V � � � Bc � ? $Y! 5$$�)�?%)�)�C>� !#(S�8$ � "% � >FD� � �������9� �+Q./�TH
!#"$$%0!�:�RB��!#HC!#�� '$$2 +QH�%0$� 3,�$$%0��65'+� !%0�)�[>MN(+Q./�8H!;"$$$ Ac +G(� @'.h+

+ � ! 5 !#"�65'+� !� ,�� 3�)�8$C"1�� �'%)"� ,�%).h+GHC!\*%)!#*#$ >�%)$� *,� ?A(F!%)$ �� ,�� ! 3



$$+ ? !� � �� ,+ ?� � ? �8*'%&!\H� �'c % �� B,� .,�%M � $ 3�U!A(S!� ,� � >,2 M! 3 �)�YBc %0!;�8� 3 � � �65'+� !>U� 3 HC!f+Q.!;"$$$ Ac +G(%)!\HC!#�� H,2 %&+<�8�C>U./� �c %)�)�8* � @ Z$$�$$+ � !�%8$� ,� *,� ?A!
� ,r .�+GHC!#*%)$ �$$�$$+ � !�%0$� ,� � >,M� ,$$r + ? !� ,� � >,M� *,+Q@$ � DBc+Q./�TH

c Z +<�8$=B � (�65'+� !%0�8$[.!\@P! ? +<!� *'?�65 !;",+� � +Q!;",2 +Q@� ! 3? !JB3B��:� �
� B,� +Q.,%)!#H� ,�%&� ���! 3� �'?� !MN�T��O5,%&+ ?B�T���8�2 (�H� '>P� 3 HC!#*J$ >UH$K-�B� 5 �
�B$[HC��65'+MN�T��L����9� �� * � ! 3'+GH�9!#HC� �. � 3 *$$��B� 5 �� � �� ,�8$ ��+e>S$:>U!;"

�8$ ��%? *\� 5%8$ �%)!#�:!#"�9! 3%8$C�+<�8*� ! 3?Bc 5 H%8$ �� ! 3�%8$�� ,� +G. �,%0!#H� ,�� 3'(
? *\! � >�O5'+� ,? !JB2WV �YB 5V � � � B� ? $Y! 5� � �� +,!O>!;"$$%0!� 3'(?�)�!f+Q(�@$K-

�� ,2 %)�)�0+X. �� !J-#!#*#! Z�65'+(S!� 3'M+G� $[*;!;"� ,Z c % ? !f+Q. � ! 5�65'+� !� � +Q!;",2 +Q@
�8$ ��%+Q./! �� '� !JB�65'+� !%)�)�C>V Ad�$ � �+G./�8H�65 !;",2 +

�������� ��65'+5 ? � ? D+X.h�TH2 +QH >U�)� ? !;"%0�)�[>@ A$��� >U�)!JB� � �� !+Q./�TH
!#"$$� '2 % ��� ,� + � !6> �$$%&!� !�:� �� '%)!#*J$=>P!\"
H$K-� � +,%&+X@� ,���� .� � �� ,d ?

� � +<!#"
(��8$ �,+G@I� 3'($$� '+ �� ? B Z'Z 7�O5'+� !MN�8�+G./�8H!#"$$� ,+Q"$K-� � +,%&+G@
I�E5'+� !%)!#�:!;"� ,� �,�./�8H � !f+X-\HC�� ,�� !�65'+M`�8�� B,3 ?2 +<"�HC! � B;!;"q>P� � $[-
� '� !JBM 3 $ �� !�65'+� H'� @,� *'?� '%TBf�T$ 5 !;"�H�%8$V !;� � >�F�2 7�$[(%8$ �� ,%)� 5%)$ �

2 >P� � $K-� !�E5'+M`�8�� ,%)�)� ?+G./�8H2 +XB#�)� ? "
!#"� !�65'+� � +Q!#",c +G@%0$ � Z� ! 3�RB �
� � �+X./�8H!;"$$%)!� ,�8$[�"�$ ? >$$�Z r MN� �%0$ � Z�YB �B �Z r M ? *%8$ � Z� ! 3? !JB�9.

Z r .b$ 3 > 5%)$ ��=� ��� ,� � > �'%8@� �RB����[>P!Bc �� 3V Ac �9� � H%8$ ���� � � $C* �%)$ �+Q./�TH
�8$ ��+ � ! 5 !#"$K-� � +,2 %0+Q@� ! 3? !JB3B��:� ���� �� +G./!;",%0!\H7��8$ �� ! 3� !;+Q@P! �
�65,+GHI%8$ � Z��� .�65'%TB�)�8�MN�8$ �ZK� +G./�8H

� !�65'++G./�8H�� ,� +G. �,%0!#H$$� '(+Q�8*��� �+Q$Y+c MN�8�$$�%)!O>� !� � +,%0+Q@� ,!#@ ? !\�
!#@P! ? >N! � .._DO*B2�V $� ! 3;Zc �RB �� ! 3ZY2 �RB �� !�65'+MN�8�� * � ! 3'+QH%0� �� 3 � HC!#.b$ 55 B �c V $[. � 3� 3> 5�c V $�9! 3(9HC�RB �!B5 3 $%0$ ��:� �+ � !f+Q�R- � ! 3 !#"$$� '2 % �� ! 3? !JB3B��65'+� '� !JB7��8$ �� ,d ?� ,V A$[.B2 5�L� Z��c ��� �%)$ �

� � �+Q�)�8"��8�M%)! 3+G./�8H$$� ,%8.���T*c ���8HK$ � D �M`�T�� '� +XH'%��! 3� >,�lA.b$Y� ? !%)$ �
r %).h+GHC!JB$$� '(�65'+� 3'(%)! 3+<�8*Z r %TB;�)� ? "������9� ��65'+� +,!O>� ,�R$Y�� +<!;"'2 % � !�65'+� '�4A+Q.h+QH[!EBf!;"� '� !EB%RBf� ? B;!;"7��8$ �%8$ �$$�)�� !f+� � +G!;",2 +Q@� !�65'+

%0�T$C.� � +<!;",+G@� ",d�H� ,! � ! 3 H� �,2 %8@� ! 3"
� � >�:� ��9� �� ,��)�%%)� �2 DE$[*� !�65'+
+XB;! ? !;" � !JB;� �� 3� B,� H�)�!\��%8$��)�%� "�H[$ �,%)./� �? +<!f+X.%)�)�C>./�T$ �$$dF�$$�%0!\*

�65'+�65 !#",+� *,+ � �8. �$[-� ! 3� B,� +G(f^8%,!;�R-#H%8$ �� ,! ?�)�8$Y"1!\.�9�8H[@U.�E5'%TB
+p>U$ >N!#"�%0$� 3�2 ( � !;+Q(FHK!� !�O5'+MN�8�� * � ! 3'+QH$$�%)!#*�65'+� 3 !;",$$+QH[!

?P? 57��8$ �. � �. 3 $[D�R($$%�8$ ��%� B,%%8$ �$$���)�%! ? DEH=D�65'+!#"$$+GHC�)�%0� �
%0+<�8*./!J^ 5 H[*\.A5 �%)$ �� !#HC�)� ��65'+� �:!;"'+Q"ZY2 . Z� 3!#+Q. � !��8$ �%)$ ���8�!#H

-$$�)�� !;+G@P!f+%0!#H[!\���� �$ ��%0!#*J$:>U!;"�� ,�� 3c %0"
�8$ �$Y!�M`! ? !�%8$�7�!#HC�%)$ �
-$$c �)�%8$ �� !�O5'+M`�8�� * � ! 3'+QH%)� �(F! ? 5E� ?!#HC�)�T.�U!E-A2�%8$� � +,%&+X@%)$ �
-$$�)��% ?�65'+M`�8�� '%TB;�T$ 5 !;"]H� ,@ A2 (F!



��)��=� �� 3'(� ,� $[DQB� ! 3? !JB3B2 �$$%)!� ! 3� !\./� � $=D6B(�!#$C*J.� �'?�E5'%TB
�4A� ,+ � �8(�� ,�� +<�8*'"� '� ! 3� ,-$$%&+G�)�� '$$+XH$$� '+ ?�L����9� �� ,%0!#*J$ >N!#"]*\�)� 57��8$ �

� +<�8*'"�R-7k�T$ �$$! � !\.h+Q!%)$ �$$� '+ ?� � +Q!#"'�%�%)!;"��8�%&� �� ! 3c ���8� 5$$� '+ ?MN�8�
(F!� 3'+ �2 +e>U� 3 HC!;!#"��)�%V . �c ? �YD$$%0!\*#!� !�65'+%)�)�C>� *'?B�T��� H'%0!\*

+G./�8H$ � !;"�c %$$� '+ ?�9� �� '� A!;"$$� ,+ �+Q�8*� ,? @P�)�8*J.%8$ ��F� �+<"]HC! � B;!;"]$K-� ,
�� ,!O>U�0+ �2 5 3 $Y!#(�8�$$� '+ ?�9� �+ ? �)�R- � ! 3� 3V $C$[-\*./!\*\$A�9�$Y+B���$$� '(�8�

�65'+� +<!\"'%�9! 3� +'2 "� $:>N�CB2 �9� ? $[D� ,^ 5 > 3 -�c >U�0+Q./� �� ,V (FH[@ 5@ A�)�)+X^ 5 ?
%8$ �� H'M� ,!#@ ? !\�!;+Q$C"� �,2 %)@�8��"]! ?��� �MN�8$ �% ? �)�C- � ! 3� 3%8(S!#$[*\.$$� '(�8�
�65'+�65 !;",++Q�8*�./� ��� ,� � �)� 5 �,!f+!#"
HK$Y�$$�8�2 MN! ? Bd�$KD�%8$� ,� ? *\*�9$ >U*
B�8��>S*$$5�"
! ?�8�M`�8$ �%)!#H � ! ?+G�8*@ AV $ ?� 3V $C@ ? 5$$� '(� ,! 3 !#��)�1!\./� 3��8$ �

� B,� 3,7 �$K-$$2 %)(F�� H'%0@5 H[$ V D�%)"�! ?� ,M`(%)!#*\$:>9>U� � $K-M`�8�� ,%)(�!#$C*\.b@ � $ 3$$�
� ,�8$[�(�!� � �� "]!;",%0!;"]H%)$ �� !#@U�8�� *,%)@� ,��)�8��65'%TB� ,d ?+X$R"�� ,� +G. �,2 %0!#H � @'.h+�!;"
�)��O5'++G./�8H+ 3 ! � !;"B�.b$ � �+<�T*�����%&!\*#� �$$%0"
!� 3! ? ! 3 �)� �

c �9�8HC�THC!�"
! ?�T�� '� !JB"
$[HC!;"� �'%)"7��8$ �$=-� *,%)@�L���%)!#*\� ��U!A(S!� !#*5E� H 5
�65'%RB�%8$� ,!J@ ? !#�%)(F!#$[*\.$$��%)$� ,2 ! � ! 3 H�� ,+Q�)�0+G. �MN�8�� ,��m����9� ��65'+

5 ? � ? D+G./�TH�O5 !;",+%)�)�C>!#� �)�YB._DE*BV $B�)�% � ! 5� 3� ('+ �2l3 �8� ��� ,c + � !O> �
� H'%)@% � ! 5 (��8$ ��O5'+� !MN�T��? �� *'?c +e>S$ � 3 !;"�(S�T$ �� � � � ( Z� ,� !\(S�8$ � "%0�8H[!$K-

? ! 5�%�8$ ��% ? !f+G.!#HC�)� ��)�1!#./� 3ZT2WV $ � $ 3�!;"
�T��O5'+MN�8�� ,� *'?� '� A+ 3 ! � !\"7��8$ �
%)�)� �%0"]H[$C�$$�)�? B� ,��8�� � �� !#*+X./�8H%0!#*J$=>U!#"q>P� � $K-� H'M� ! 32 5 H[$ V D�8��65'+
� � �%0!#� !;"%0�8�)"7��8$ �� ! 3� ",(� '%� 3z}yK�]�w��yKz7��8$ �� 3�S*\� � +X.A2�8� Z+XHC�)�8*� ,�
%0!#*�65'+c 5 H[$ V D�=� �V $ 5A5 �ZT2 5 !#$K- � 5�L������ ��65'+7��8$ ��9! 3� ,$$� *\!;"�>N!,+Q@
+<�8*� ! 3�65,c +XHM`� � Z�65'B+QHC!6>U!;"� � ���)�c % 3� �,�R-�% 3 � �� ,��8�+ � !\.ZT2 MN�8� � ,�8$[��"�! ?� !%)(�!#$C*J.+<�T*�%)!;"
�)�$$� '((S!+Q$Y+MN�8�?P? @FB%)� �2 ? +<!f+X.$$� '(
� 3� � >,!O>UH� *,c %)@$$� !�65 � ('+� ,MP$ 3 �8.� +G!;"'c %� 3� ! 3 H[�C>$$� '(%0!#HC!J�% � �8$=B;!;"
!#"$$� '% �%8$ �� H'M5 H[@2 5 H[@U$%)$ �� H'M� ,!\@ ? !#�%)(F!#$[*J.�� ,+ ?%)! 3%R-f!\*#!��8�%
$K--$$�)��%0! ?�8$ ��%� ,V A5V � D6BAr $[H� ,�%0!#*�S.A+ � ��9! 3��!f+�%)$�8�1%)./� 3V DOH
%8$ ���! 3V A"]$[HC!�%)$�)�1+Q�)�[>U./� 3%)$ �V $[$K-#*./!#*J$A�9�$Y+B�9��� ,+ ?� 3'M%0�8�C>� *'?

+G./�8H��)�%$K-% � ! ? >�R-./� 5� ,5 ?./�RBA
2 ? � �� � �� ! 3? !OB3B�� '� !JB� ,% ? !JB

%8$ ��65'++e>S$ � !#" � !f+XH[$ ��9! 3(�!#$C*J.�%)$� 3�F� � $KD<B�4A+e>SH[$� ,�T$C�� ,��������� �
� �'?� ,%)!#*J$=>S*#�8� 5$K-� ,� !O>P� 3 �8� ?c B#$R+Q.$=-� ,�� ! � !f+X-\HC�c B#$T+X.$[-� ,B#$Y+Q.
� '%�2 %0!;"]�8�%)$ �� ,�8$[��65,+ ?� !� '� .h+G!;"]H,+Q! 3� ,��:�RB�!;"]�8��:� �� ,%0!\*\$ >N!#"]*\�)� 5

�65'+�8�!;"�%0!#H[$%)� �� ",%R-;H� ,%� ,� ! 3 H�L���2 %)!#*#� �+Q./�TH� ,��8��65'+� 3'(!;"$$$ A+Q(
� '� !JB$$�� ! 3$$+ ? !� �'c +Q"�9! 3fZ� B,� .,�� !%0$ �� 3��R$ �%&!6>%0!#*+G./�8H� '� A� H,ZT2 % � � ,�8$[��65'++G./�8H+ � !;�T$ 3 !;"� ?,"�H� ,��!#"
�)�� �'?%)!#HC!O> � ! 3� ,%2 "]H[$ � ! 3 HC!

�!#"
�8��E5'+MN�8�� ,%)�)� ?� ,��)�� ? !#"
H'+G�%0� �2 B;$R+G.�8��65'+MN�8�+GH[@P! � !;"� ,��L�
��c �F� �� '� ! 3Z�Z �9� �$$��8��65'+�9� �$ � !#"�c %�:� �>U� � $=-%)� �? $C.� H'M$$2 ! � !\.h+Q!
�T��65'+��� �!;"�%0!#H[$%8-#�8�B�)��./�0+�%)$M`�C>+Q�8*� 3!O>U� 3 �)� ?� ! ? !;+� H'M� ,d ?



�� ,�2 �9� �Z$$� '� � �I�S.A+X( � �M`� 3+G./�8Hr +Q$Y"�� ,�$$� '(+G(F�RB� 3+Q./�8H� "]!;",%0!#"
H
%)� �V �RB. � 3 * 5� ,� �,Z r %�65'+�8��9� �!\"�2 +Q"]! ��L����F� ��65'+� '� !EB� � +<!;",+Q@
�%)$� ! 3� !f+Q. � !��8$ ���)�2 � !#H� ? *V $CH[!f+�=� �� !!;"$$%0!�8$ ��%� B,� .,�2 � ! %8$ ��65 � ('+M`�8�%0�T$C.+�-;!#�%0+<�YB;!;" � !JB;� �7��R$ �@ A(�!� ,�� ,�8$[��? �� �'��E5'+� !

M`�T�� ? !;"'+Q�� H,c % �� ,�� ,�8$C��? �� �'��65'+� !+G./�8H+Q./�8H? BO>S*!;"$$%0!� 3��� � $[(F�
5E� BB5� H'�� !�65'+�)�8�� "'+X./�8H �? BE>U*!#"$$2 %&!� � � � (B�)��9� �!;"$$%0!$$�� ,

�4A5 . �V (A5 *J$$$$ A� !�:� �%0�8�C>� *'?+Q./�8H� ,��T�2 %%)$ �� 3'(�65'+��� ��� ,� � 3 �'%)(
%8$ ��8$ ��� >P!;"'2 +Q@� � * ? 5 Z�)�8�"
!#*%)!\*%)!\H=D6- �%)$ �MN� �� +'�� +<�8H,� *'?� � +,%&+G@
� ! 3�Z r %)$� !�65'+!;"�+ ? ��9! 3$[DB�%)$� � !#",!;+$$!f+<!$=-� 3!#H[!#*\$ >N!#"]*J$ �%)$ �
M`�T�+<"
! � !;"�� ,�$$� '(� !�65'+�:�RB5�)�+XH+X./�8H�S./!#"A+ � �� ,�$ ? �� ,$=DB2%8$ �7��8$ �
� ,d ?�65'+� !� B,+e>U� 3 ? $Y.�F! 3? !EBV !;� � >���2 7�$[(�65 � ('+�9� �%)�8$C.+X-#!;�+Q./�TH

+ � �8(�! � !;+GHC� ��R-(�!�65'+�4A� ,+ � �8(�R-2 +G./�8H%8$ � Z� ,��O5 � ('+�lA� ,+ � �T($$� '(�65'B
MN� �� ! 3�Z r %8$�65'+� !B�)�MN�8�� � +<!#",2 +X@@ ? *A5�9� � *$$+<!%)! 3�8$ ��%)�)�0+G.V AV �YD

r ��� V * 5� ! 3� H'%&!J*@ ? *A5�F� � *I$$� '(� !�O5'+%)�)�C>� *'?+Q./�8H� ,� �:!#"
(��8$ �'+<"
MP.b*EB� 3� ?,!;"�H� �'% �%)$ �� ,�$ ? �� � +,%&+Q@�65'+� !�%8$� � �+G./�8H� � +G!;",+Q@B�8��

� H'2 %0!#*n��� .�:� �(S!+X./�8H� ,� �,./$ 3 �YDV $R� 5� !�65'+� � �B�8��%RB;! ?MN�8$ �
%0�)�[>� *'?+G./�8H$ � !;"�%� ,. � ! 3 H$$�� ! 5 Z� H'Z �� '� ! 3�65 Z,� ?'2WZo� ,3 HC�C-� �'>P� 3 H[" � � �� H'%)!#*�E5'+�F� �� '% 3 H[$=-f!;"�H$$�� ,5B2 5 ? 3�%8$-$$�8��%0! ?%8$ �@ A(S!� � �� ,3 HC�R- !#"$$� '% �2 5 *6>UHM`� � Z$$? !MN�T*�\>S$YH��)�c Z %�65'+� !� B,� ? .'2 %)(MN� � Z$$? !��� �

%0!#H � ! ?ZR2 > ? B

�(F!#"
�8�? 3 �)� �d�@P! 3 ! � !#"�O5'+7��8$ ��9� �+X./�8H� *;!;",+Q@�9! 3!;"$$%)@P! ? +XHC�)�
��)�2 >S$ � 3 H� !�O5'+� �:!;"'+<"� ,�(S!+Q$Y+�9� �� ,? (��RB$$�)�%8$ �� !+G�)�)"MN�T�2 %0"
�)� ? $=- �!#"
�8��65'+� B,+e> � !\*� ,��U!A(F!+Q$Y+2 MN�T�� '� !JB�:� � � (%)�8$C.!;"$$%)!� H � ! 3'2 M�L�
��%0!#*#� �� � �%0"
! ? !;"�T$ ��%� >'�lA� ! 3� B,� .,�� !%8$ �@ ? *A52 �9� � *�L������ �%)$ �
�!#"
�8�%&!\H[!#�$$�)�� !f+%8B;� ? B;!;"$$�� *,%%8$ ��c �8$ ��8@P� 5 *V Ac � V ��)�8��O5'%8BM`�8�+Q./�TH

$K-�? �2 +<"
� � >N!#"�:� � � (� '� !JB!#"$$%0!� ,%� ,� ! � ! 3 H�����c �F� �� ,�������� ��%)$
2 5 *O>SH

$$�+QH � ! ?%)!#*�9! 3� B,� .,�� !r > ? B� 3'(� � �!;"$$%)!� 3!6>N�R-\HC�)� �� �T.�>$$� '(
�65'++<!#.h+X$:> � ! 3�L���2 %)!#*;� ��L������ ��65'++ � ! ? >U!#"�%)$�� ,!#HC! 3 �)�T. �
!Bc V $ � �� '� !JB$$!#@ ? !!B5 � ��65'+�9� �%)�8$C.+XHC!O>P!#"��)�H�� ,r % ?�%)$� 3� "'�

� � "'!JB!BV $ � ��65'+�L������ �%0�8�C>� *'?+X./�8H2 + � ! ? >U!#"%)�)�C>� �R-\$C*\.,%� � �� !
� 3'M+Q./�8H!;"$$2 %)!� !$$� '+ ?MN�8�+G*#!#./!#"M`�8�� ,�T$C�$=-2 %C>P� � ! 3 �8H%0$ �$$%)!� ! 3 � B,� .,�� !� �'?��� �� @,� A%B�T�� ,!#@ ? !\�./!\*A���$R+B���$$� '+ ?� !� 3'M�%0$��� �

� ? !#",2 +G@c $CH�:� �$$� !$$� '+ ?�%)$$$��!�65 !;",+r 5 *<>UH!B5 3 $5 � ��R-.�V $[@P�
���T* 3�:� �M`�T$ �� ,.$$� ,M? >P�)+Q.%)"
!O>$CHK$KB �? .2 � ? $C!$$� 'c (� !� �'?MN�8�%Y>S$KB

$K-� ,��!#HC!#H[�)�0+X.� "'r +� ZA5� 5 ?� ? $Z $ � B 3 �� � ��9� �� ,7��8$ ��8$ ��%� 3 !#",2 >UH%)$ �



r � ! 3 � !#*$$� '(�65'+%0! 3� !#HC!;�c +e>P� 3 H[�8�:!;"%)$ �$$%&!\*#!� �'?� !� ! 3$$% ? �8�7��8$ �
��)�%� >'r %RB �? $ ? �RDV B#.�:� �MN�8$ �!#"$$%)!� ,.$$� ,!#@2 5 � � � B� �8.�9� � �T. 5�65'+

� !� H'M� �:!;"'+<"� 3 *V B#.c $ V B#._B� @'.h+�9! 3�9!;+� � �� +,!6>+X./�8H!\"$$%0!
� 3'(�%)$� ,� *'c ?�:� �$$�$$+G!� !%0�)�8"�� ,. �$$%8@U!��! 3r V B#.%)$ �$$� '($$+Q!� !
%0! 3� +'r %� '% 3 H[�R-#H%)$ ��� ,%)./! ? �� ,� ?'�S*Ar%&!6> � (� 3'M� !J-;!#*#!2 %0!#�% 3 ! ��8$ ��%

! ? !#+�� 'r %+Q�8*$$%)!\*;!�65'+� !%)! 3$=-r % 3 ! ��8�8�%0+Q� 5� 3'M� ,! ?2WV B#.MN�8�
B�8�%)(� 3? "
!#H7��8$ �r (F�)!#@ 5 ?%8$ � Z�%8$�9! 3$$+<!MN�T�� ! 3� B,� .,�� !�� ,� 3 �,Z r %8B �

�65'+� !� � +<!;",2 +G@c %0�)�TH�L����9� ��65'+� 3 !;",��+�S!A(S!� ,(�H[�8$C�$$� '(�65 � ('+
�9� �� H'M� !#HC�)�K>+X./�8H� +<!;"'2 %MN� �� 3,7 �� �%RB;�)�8"� ,�65,� ^Td �,� +,c Z >�65'+� !B�)�
M`�T�� � +<!#",2 +G@%8(F!7��R$ ��f$Y�. 3 $=>� � ��9� �M��T$ ���)�!#"]H�� ,% ?� '� !JB� 3'(�:� �
�9� �+Q./�8H"]$CH[!;"!\"$$2 %0!� !�E5'+!;"$$$ A+X(� ,�"]$CHC!;"�)�1% 3%8(F!� ?$CHC� ? !�f$Y�. 3 $:> %8$ �� ! 3$$+ ? !�+ � �MN�8�$$�8�2 � !f+� !�65'++G@U$[�=!#"� ,(�HC�T$C�$$� '(� ! 3� B,� .,�� !
�65'+� H'M%0�)�[>� *'?+Q./�THB�)�c +XB;! ? !;"� ,(�HC�8$[�$$� '(� ,�$ ? �� ! 3� B,� .,�� !$$+Q(��)�

+G./�8H�F! 3��!f+� ! 3�2 %8$

� ,�9$ �� 3c "�!f+e^ V $=DJ� ? ($$%0!�� ,+Q�)�0+G. �M`�8��L����9� ��O5'+$$�)�� !f+� '� A� �:!#"'+<"
� ",d�HV A�9� ? � 5�� ,% �%0+Q. � !� +'"V $=DJ� ? (%8$ ��� ,�c V � � BJ^ � $[@P�� *#! 3'(S+ ?� � �(F!

�9� ���)�!;"]H�� ,2 % ?MN� � Z$$�)�(Z c %)�8$[.�65'+� !� � +Q!;",2 +Q@M`� � Z$$? !?�)�%&"V A�%0� ? �
7��8$ ��9$R�2 . 3 $ >� 3'(�65'+� H'M>�)�� !#H+Q./�RHZT2 %)$R+Q!;"� !�65'+�65 !;",%&+ ?%)� �%&+Q�8*

V $KDE� ? (B�8��9! 3��)�H�� ,?%0$ �� !�65'++Q�8*�9! 3�./� ��8$ ��2 +XB#! ? !;"� !�65'+
+i>P� 3 HC!;!;"]$K-V $=DJ� ? (%0$ �� H � ! 3'M� 3 !#",$$+QHC!+<�8*� ,�%8./� ���)�2 � !� !�65'+

%0�T$C.7��8$ �$$� '($[-2 %TB#! ?� !�O5'+%)�8$C.+XHC!O>P!#"�9! 3� B,� .,�� !�� ,%0!#HC�8" �� ,
$$� ,�9! �� 3,$$%&!\H[!$$�8�?� Z,� �,�lA� ,.h+�65'+� !%&�)�K>� *'?+Q./�RH� @P!#",�lAZR2 +

�����c ��� ��L������ �B�8�V H[HAM�65,$R+G( ?� +,!6>c +Q./�8HV * �$ 3+Q(S�CB$$�8�+
� ! 3�c %)$� '� !EB>SHC! 3 !;"!#.b���! 3� ,% � ! 3 H�lA>U$[(� +,!O>�9!\HC� �%TB ? !#�� >,�lA2 ? +Q�
.b$R� ZB�9�8*\._B./� �A

Z >FD+Q�)�0+G.� 3'MMN�8$ �� 3'2 + �@ ? *A5��� � *�65'+� !+QH[!6>N!#"
� ,$$%0"
�T� ? >N!� � +'d�9! 3�8*\$ Z@ AMN*#!./�A

Z ? � �%0� ���)�!#HV A�%0� ? �%8$ ��%8$3�)�%. 3 > Z
Z � ?$$� '($ 3$$+G(F!� �'%0"� � 3 D6B�9� � 3 D� H'%8@MN�8�� ,HC"](F�T$ �B%)!#HC!�%)$? $C.�9$C�

.b$ 3 > 5I�%)$�9! 3$$+Q!� "'+MP$ � B� $ 5� V HA? !$$r % � !%)$ �$ 3? !JB3B�$$� '(
$R+e-f�T�� 3'+ �%8$ �� ?,r +Q(�@� * ? ._B� ,�$ 3$$+G( ? �+Q./�8H�)�1% 3���8H[�8* � *�� ,�)�)+Q. �

MN� �� '� !OB$$� '(� *,$Y+Q(�@�%0$%8.h+QHC!J*r V $CH=- ?� ?'�%)�8$C.� '�4A�L���%)!#*;� �%)$ ��)�8"
MN$[�� � 3�U!A(F!2 ( � !\(F!JB� ! 3� B,� .,�� !� � �� '� !EB%8$K- �$C� � � �./!;�A5%8$ �� ,��L�
���F� ��O5'+� 3'(!#"$$� '+ ?�:� ��9� �� !#HC�)�[>+G./�8H� +Q./!;",%)!\H%0� �$$2 "]!

$$��65 � ('+M`�T�+ � !f+GHC!#H � ! 3��$C�@ A�U�A� $�O5'+�L������ �� ,d ?� !#*� � +Q!;",+G@�%)$
��)�%2 �8� 3 � �. � �5 HK. 5�65'+� !+GH[! � B;!#"+<�8*�9! 3%0$ �MP.b*EB� 3./!A

V ��8*\�
V A$[.B5�65'+� !�S!;"A� ?'!f+$$+Q!� !EBf� �2 �9! 3$$%&!$$+<!�!;"]�)�%)�)�)"%)� �r ? $C.



$$%&!� � �� ! 3� !;+G(F!JB-�8�+M`�R�� ,� @P$=-#(S�T$ �,�4A%�%8$r ? $C.$$� '(� !� �'?� +'%� H'M
� !�O5'+�)�T�� '� +G!;"
H'r %%8$ ��R-� !� �'?%0"]�)� ?�:�8$ ? B(S�8. �V A�%)� ? ��R-$[HC�RB �V A(�*

r M`�8$ �B�)�@ A�4AV $ �$ � �)!B��$C�. 3 $ >� B,V � $Y*J.� >S$KB 5�:� ��9� ��U!A(F!� ,. � ! 3 H +G./�8H%0"]! ? !;"�T$ ��%� >'�4A$$�� 3V A�2 %)� ? �

� '� A� 3 !;",$$+GHC!$ � �)!B�9$C�@ A�S�A� $%0� �� ! 3�� ��65'+� !� ,.b$:>%8$T+Q!;"� 3V A�%0� ? �
�� ,% �� ,$$%)"
�)� ? >U!$$�!;"$$MN! ? +GHC�)�� '� !JB� 3'(� *'?�65'+� !�)�T�$$�� ,$$$ A>PHc %)$Y+<!;"
@ A� *J$ ?� �T* Z$$% ? !MN�8��9!\.h+ � !#*� *'%0" �ZR2 %&!J���)�>U� 3 HC!� ,? >P�0+X..b*\.A�65'+� !

+ ? �T�0+<!#"
(��8$ �MN!O>U! ?%)$ ��T�RD ?1��� ,% �� ? $R!$$�� ! 3" 5 HK*�:� �$ � �)!B�f$Y�@ A�U�A� $
%8$ �� H � ! 3'M�65'+� !+Q"]�)� ? !;"](F�T$ �� 3� ! ? !f+e^ 5 > 3 -7��8$ �2 5 DOH[*

������9� ��O5'+� H'M� ,d ?�8$ ���U!#"A� ,+X(7k�8$ �� ,% 3 !;��)�1%)./� 3" 5 H[*%8$ �%)(�!;"
!;"
� 3@ A�lA5 �B�)�� ! 3� ! 3� !f+Q. � !c 5 3 $Y!#(�!;"
�)��O5'+MN�T$ �� >P!;"'+G@�U! � >AMN! ?
%)� �� ! 32 MN�8$C��������� ��O5'+MN�8�� H � ! 3'M$Y+<!;"B+ ?$$�� ,� ! 3 !#��)�13� 3,7 �� +'%

$ � �)!B�f$Y�@ A�S�A2 � $� !�O5'+� �=!;"'+<"$$�T$ 3 �B�)�5 DOHC�8*%8$ �� ,� "
!;"�*#�)� 5,%)!#"
H$=-� ! 3
V<3 $C!#(* 5�2WV >S(� H � ! 3'M�=� �� !%&!\*\$:>U!;"��8�+ ? � 5 !;"]H�9!#HC� �? +Q�[>%8$ �c V � ? +

$K-@ A?� � 3 H� � !;"'+Q"V A�V ?MP�+<�T*� ,��8�� !$$�� ,! ?� �'% �%)$ �� ,d ?� +G!;"'%@ AV63 @U$A2 %0� 3$=-� *'(FHC" �� H'MZ M ? * 5 Z�65'+� !MN�8�� ,� @P!;"�(S�8$ �,� A+%8$ �� 3�(F��E5'%TB
�9� �$$�� � +Q!#"'2 %&"� ,%0!#*J$=>U!#"]*;�T� 5�65'+� !+ ? "
� � !#"]$K-� 3� �0+%8$ ��:� �� ,��8�%
%)� �� ,��)�%C>P�0+� !#*#�R-%)$ �� 3'+ �M`�8$ �� ? ./!;"�$=-'%0(��! 32 � �)+>U� 3 HC!;�)�0+X.%0� �� 3 �S*#� � +Q.AI������F� ��65'++X.h�TH�O5 !;",%&+ ?�%8$!JHC!#*\$Y"MN�8.I�O5'+� !� �:!#"'+<"
� ,��)�%C>P� 3 � !��. ?c 3 $KDE�� ,%0!#*J$YHK!;"
(��8$ ��F! 33 �R^ ? .%8$ �� ,.b$:>� +<!;"'%� 3'(? V �YB

%8$ �� ,� �'�lA+G�)� � 3 !;"� 32gV $Y!;�Y- �� ,�� !�65'+M`�8�!;"$$� '+ ?� ,�8$ ���R-1%)!�9! 3� ,? B �
�65'+� !MN�8�� @N!;",�4A+� ,�� !+Q�8�0+Q.%0� �� ,? +<�C>%8$ �� ,!#./!O>U!EB%8$ �+Q./�8H%&+Q�8*

$$� '%Y>U� 3 !J@2 ? >P! �� +'� !\*� '� !JB%0� ���! 3� *'+QH[!\*�:� ��9� ���)�!;"]H�� ,% ?� ,(�>
� !JB;� ��9! 3$$� '(� !+G$R+�:� �(F!%)�8$C.!#"$$%)!$K-�F.A2 +Q!� ! 3? !JB3B�$$� '+ ?

�9� �� ,3 HC�R-+Q./�8H� ,�8$[�?�)�+Q@�8$ ��%8B#!;"
!#"��8�%. A� �)!? � � �=! ?� 3'$Y*J$K-#!JB? .
2 �9$C��L������ ��65'+� ,�R$ ��+<"]�)� ? !;"�9! 3V �RB�8$ ��%._BA�V A�4ADO$%)$ �� *\!;",+Q@

� ,� �,5 @ � B$$�� ! 3� B,!#.h+Q� 3 �$$� !�E5'+� *;!\",+Q@�R$ ��%? $ ?B�9! 3%&+G. � !� +'"
@P$[(AV $� H'%)@%)@P! � Bf!J-� 3!#H � !#�:! ? "� .,�2 !��! 3? !JB3B( �� Z'Z %)*�65'+�L�

���F� �+G./�TH2 + � ! 5 !;"� H � ! 3'M�E5'+� !� ,%0!#*J$CHC!#"
(��8$ ��9! 3� � ^ ? .'c .� !�65'+
� +<!#",�lA+�F! 3� >'�lA%8$ �� '� @P!#"]H,�lA+�9! 3$$�8�%)(� >,�lA?$$� '(%&� ��9! 3�"]! ?� !%0�8�)"
�=�R$ ? B��$C�2 . 3 $:>� 3'(�65'+� !�65 !;",+5 .b$ � �YB���!#HK$2 %0�RB �� 3'(�65'+� ,�S�R-A
� +<!#"'2 %B�8��L����9� ��:� �� ! 3�RB �!;"$$%)!� !#*���!#HK$� B,� .,�2 � !� 33�lAV $C�8. �

�65'%RBMN�8�%)�8$[.+Q./�8H� �:!#"'+<"$$�� !�65'+2 +GHC�)�R*;!;"� 3V A�%)� ? �%0!#HC!\�7k�8$ ���� �
.$$� !!;"$$� '% �$$�� ,� ?,2 +G(� !�65'+�� ,%)(S!;" ��� ,�$$� '(� !+<�)�)+Q.+Q�8*�T�8�%)$ �
$$� '(� !�O5'++QHC�8�8*\!;"+<�T* � ! 3�8$ ��� +G$K-'2 %� !�O5'+%0� �%)!\HC�8��E5 !;",+$=-� �'%0"

@U� �A� $�� ,�@ ? *A5�F� � *%)$ �� 3-$$�)�$Y!�M`! ? !��)�!#H>N� 3 HC!;�)�8+Q.�R*� 3V A�2 %0� ? �



� � � � (� '� !JB� ! 3�%)$� "'+G./�8H �!;"$$� '2 % �+X(F*\!#. ZM`� 3Z r +Q./�TH�O5'+� !�65 !;",%&+ ?
%)� �%)�)� �� � +,2 %&+G@� ,�8$C�$$�� ! 3�YB �%0� �� 3 D�"]! ?(S!�9� �� �'%)"%8$ �$$�� !
�"]! ?(F!� �'%0"�� ,���)�!#HV A�9� 3 �8* ?��! 3%TB ? !#�DE(9$CH�65'+��� �+ ? $ 3 !#"%0� �� >'�lA2 +Q(F�YB Z�� ,r + � !#H �+G(F�RBZ r !;"]$C.b*� !�65'+�)�T�� ,� �'�4A%0"]�8$=-f!;"�%8$c MN�8�%0�8�C>� *'?

+G./�8Hc +Q.b$ >P!;"� �:$=-,�U!#"]HC!#*A� ,+i>%8$ �� ,��)�!;"$$� '��%�9!#HC� �B\^ V � ? +�)�? +� ,�YB�)�T�
�4A� $T+$K-$$2 % � !� � � � (�9� ���8�!;"]H�� ,% ?$K-� 3V A�%)� ? �%)!#HC!#�+G./�TH5 -6>U$[*%)$ �

�65'+�)�8�� ? !;" � !JB#� �'+X�$$��)�T�%0!#H[!#�!#"$$2 %0!Z�!;"
�)�$$+<!+Q./�TH� B,c Z %Y> � !#*�65'+
� !� � +<!;",2 +G@�C-� !� �'?%0"
�8� ?$[HC�RB �V A�M`�T$ ��:� �%)�8$C.� ,3 H[�R-+Q./�8H!\"$$%0!

%0�)�[>2 5 ? � .� !�65'+� H'�!;"$$� '+ ?>U� � $K-��8�%%0� �2 ? $C.� ! 33 � !� !f+QHK$ ���� �
�65'+2 +XHC! � B;!;"�O5 � ('+M`�8��9� �� 3 !;",+Q@� ,�� 3V $YH=@P.%)$ �� 3� ! 3 HC�C>% 3 ! �� ,! ?
� ,�� !� � �� ,%)*\$:>U!;"�*;�8� 5% V !#._B� 3,$$2 %&!\H[!� !�65'++G./�8H!#"$$� '+ ?�!\"��8�� �'?

!#"$$� �8$$$% � !a�8��+Q"
! �%)�8$Y.� ,�T$C�MN�8$ �$K-�2 ? �

>P� 3 HC!#*\$:>f>P� � $K-%0� �? $C.� � �� !� ,��)�%��)�+ ? � 5 !;"]H�9!#HC� �V � ? +%0!#*� �'?��� �
+G./�8H2 %&!\HC!O> � ! 3� ! 3�9$Y�@ A�S�A� !O>U� 3 � $V � � DO.+Q�8*� 3�! ? �$B%8@�T*� ?(�@ � � �
� � �"
$[HC!#"� ?,"�H$=-#(S�T$ �A$$� ,%&+ �� ,�$ ? �� ,%C>P� 3 5 *6>SHV A�%)� ? �%0"
�)� ?%)$ ��L������ �
�65'+� H'M� '� �)!#"]H'+<"$=-� 3? !( � +eD���!#H=$%Y>U� 3#V � � DE.!#@P�8$ 5./!J^ 5 H[*\.A

2 5 �
��! 3��!f+�%)$�9$C�. 3 $=>�=� �� '� !JB%)�8$C.!;"$$� '% �$[-2 +G.h�TH� !�65'+%0�T$C.+Q./�TH

+QHC! � Bf!#"7��8$ �c 5 *6>UH� !�65'+%)�8$C.+Q./�8H+QHC! � B;!;"�%8$@ Ac (�!� !�65'+%0�T$C.
?P? @FB+X./�8H2 +QHC! � B;!;"� ! 3? !EB� � $ >�65'+!;"$$+GHC�)�B�)�� � D � ZV $C*�8H[.�8H=B

c Z % � 5E�$$%)"
!� ! 35 ? $Y"](+Q./�TH$[-�� ,% � � ? �� ! 3 H[�C>B�8��2 %TB;! ?+Q�8*� ,>P�)+Q.
-�)�+�� �1� !$$� '+ ?�L������ �M`�8�+ � !#� �)�RBf!\"%)$ �$$� '+ ?+ � ! ? >N!#"$$��?� ,!#@ ? !\�

? !JB( � � $ >%0!#HC!#�%0!#*\$ >P!;"�*\$ �+<�8*� 3� ! 3 H[�C>� �:$=-,2 %0!#*� !$$� '+ ?� � +<!;",+Q@
�R-� 3% � !f+ ? !%0!#H[!#�MN�8$ �� +Q./!;"'%TB �+Q�8*� 3� ! 3 HC�C>� ,�� 35 ? $R"�(� �'?+Q./�TH
�65'%RB!;"�!#. ? !$$2 +Q!� ,3 HC�R-�O5'+� !� '� !EB� H'�� � +G!;",+Q@�%)$��)�%��!\HC!;"]�)� �

2 %TB � $=D� !�65'++Q./�TH� H'�@ ? *A5�9� � *%)$ �� 3-$$�)�$Y!�MN! ? !�� ,% � �8$ ? �� H'�
� ,3 HC�Y-�65'+� !%0�8$[.�!;"��8�MN�8$ �2 +X./�8H�T��:� ��9� ��3 *#! �!;"$$� '% �%)� �� 32 %0"
�8$ � � ! 3� B,� .,�� !"
�8$Y+�9� �%&�8$[.MN�8$ �+Q./�8H%8$ ��������� ��:� �%)�8$Y.MN�T$ �+Q./�TH

!#"$$%0!�L����9� �%)� �� 3!\H[!;"
�)� �2 %)"
�8$ �� !�65'+M��T���8�+GH� B,%)!#*\$:>�8$ ��%
./!#*A5V $Y+Q.%)$ �� !�65'+�65 !;",+X(��! 3� B,� .,�� !� ,�� !�65'+�9� �$K- � ! 3

2 +<"]HC! � Bf!#"� H'�� 3� * � ! 3'"]H[$CH�%8$��! 3(�HC�RB �%R-#@P! � >$$� '(� ,! ?� ? !EBV A�V $ ? �
�65'%RB+Q@U$C� !;"� H'� *J$K-\@,%)@�65'+��� ��8$ ���O5 !;",%&+ ?M � $ 37`(�$C*%8$ �� 3!B2 5 3 $ 5 � 5 Z�9!�lA�U�AZTV $Y�$$� '(� ! 3? !EBV A�5 ?�65'+%)!#"
HK$C� !;"%0+<�8*(9HC�RB ��9$ ? .^R�9@P� ? !

%)$C"
�8H�65'+�F� �+ � !f+<�T.h!E-� '� !JB$$%0!#HC�8��65'+� !+G./�TH2 +GHC!O>P!\"� ,�8$C�� � �%)@ � $ 3 � +'"�=�CB5 ? �8!\H$$%&!�L����F� ��O5'+M��T�$$��8$ ��� @P!;",�4A2 +

� !� � �� +Q./!;",%)!#H� ",d�H5 ? �)!\H$$���)�%� !;"
�8�0+Q.�:� �!;"$$2 %0!B�)�� ZAD V$CH ?
� !#.V !EBV ? �)!#HZ � !#.�65'+� !M`�8�� * � ! 3'+GH��!#H[� �? .b*$$� '(�:� �� +Q./!#",%0!\H



� � ���)�%�8�1+e^T./� 3�)�� $[�jD6*J^R.h+�%8$��)�!#H� � � ! 3 HC�C>'2 % �� ! 3? .b*� � ��%0$� ,%
� ,� +Q(�! �,+XH$$� '(%)!#*� ?'+G�� ,(F�8$ ��%)$V A�5 (��7k�T$ ��f$Y�@ A�U�A� $� !� �'?%0!\HC!O>

%)�)�)"%0� �? $[.� 3,$$%)!#HC!%8$ �� !+<!\�� ,�� ! 3%8$C�+<�)�8"%0�8$[.� !f+QH[$ �%8$ �� !� 3,7 �
>P� � $K-%0�8�)"% � !f+XH[$ ��� ,� ? . �'��!#HC!\(2 � !#�8$R+������9� ��65'++i>UHC! 3 !;"��! 3? .b*JH
M`�8$ ��%)$� ! 35 *#.bH$$� '(� � �+Q./�RH�9!#HC� �V A�5 (F����!#H[$� -#�! � 5$$�)�?��! 3 � +'"�O5'+� ! 3? !JB3B�%)�)�C>5 +Q� ? .2 +Q./�8H��� .$$� '+ ?�������� �� 3 !;",��+

% ? @P�)�8*J.7��8$ �� ! 35 +<� ? ._^8+X./�8H���!#H[$� -#�! � 5��! 3� +'"� '� !JB�������� �
�65'+� ,3 HC�R-+G./�8H2 + ? @P�)�R*#./!;"�� ,c + � !O> �� !�65'++i>SHC! 3 !;"$$�� ,! ?���T*;�
$Y+B�9��"]! ?� !�:�8$ ? B%0!\HC!#�)� ?� 3��� ? .b*� '�9!#H? .b*JH� '� !EB. � �5 H[. 5%)$ �
�9$C�@ A�S�A� $�65'+� !V A$Y.B5� +<!;"'%%)$ �+GHC�8� ? !;"��! 3? .b*JH2 MN�8$ �� 3V $=DJ� ? (
%8$ �� 3�! ? ��f.(�*\. 5�65'%RB%)� ���� ��8$ ��!#"$$+e>U!%)./�8H[!O>UHC! 3 !;"�%8$��8�!#H

� � � ! 3 HC�[>'% �$$%0!� !�65'++G./�8H!;"$$$ A+G($$$ A%0!\*+ ? !f+Q.MN�8�$K-$$� ,%�+ �7��8$ �
. ? ../!A5 �V $ 3 �T*%0$ �� ! 3� +,c !;+%TB#! ?$$%)!#*#!� !�:� �� +G./!;",c %&!\H�65'+��� �
�8$ ��+X.h�T*#!#"� 3'(? � $C�jD6*%8$ �!;"$$%8�:��9! 3�4A� ?,2 d�C-�65,�9�)�8.�:� �� +,!O>�9$=D � Z

Z %8$CH=DO$�65'+� !�? �� *'?� � +<!\",+X@��!#HC� �%�+e-f! ?� !#*J$C�� '� !EB+Q./�TH2 +e-f!\�

B�8���lA%)$[*#��%)$. ? ../!A5 �V $ 3 �T*$$�%)!#*+<!JB� ,�� "'+� �'?MN�8�� ,$$%0"
�8� ? >P!
� ,? (S�YB�%0$! � !#�jH[$ �% � ! � +%)� �� ,�8$ ? (�65'+M`�8�+ � ! 5 !;"%R-;!\@P$ ? .�%)$
$$�)�2 ? $[. � !JB�65 � ('+�L���%&!\*#� �� � +<!#"q>U� � $K-'%)"$K-� ! 3� *,%&!\*$$��8��65'+

%)!#�:!#"
(��8$ ���$C�. 3 $:>+Q�8*! � � �$$�)�%)(? @P�0+%8$ �2 ? - � �8.� !�65'++i>SHC! 3 !\"� ,�
� ,� *'?� ,d ?3 HC�C>�65'+� !� � +<!#",+i>� ,��:$C* � (��)�%� ,�� ? *'�9�8@%0!#HC!6>M`�8$ ���8�%
�%)!#�8$ �$$�)�?� 3� *,!#*+<!#�(F�T$ �$$�� ,2 !;+Q@ � ? *� 3'(!f+e-f! ?� *'?$$� '(� !�65'+
�T�%)!#�:!;"�:� �!;"$$%)!� H'%0@� ,� �'�4A%0�)�8"�%0$� ! 3� B,%%)� �./�8$ �$$2 d��� ,3 HC�C-�:� ��8�

�9� �$$�� +G./!;",%)!#H�� ,�� 32 %0"
�8$ �

5 ? �8!#H� � �MN�8$ ��� ,� !EB;� � �%)$ �� ! 3? !JBV A�5 ? ��65'+%)"
� � .�!\"
(��8$ �!#*J. Z ./�A
Z ? � �%8$ �� ! 3� ? $C!�O5'+� H'%0"
� � ./!;"]@!J*#. Z./�A

2gZ ? � �� H'M� ,� �,� ?,%)"�H.$$% � !
� +'"+Q"�� ?%)� ���! 3!J*#. Z./�A

Z ? � �� ! 3$$? $:>�^ � ! 3 ��%0$�)�1% 3$$� '(�65'%TB(F!
%)"�� � ./!#"B�)��%0!#*J$:>S*#$ �? !./$ 3 �[>2 �f. 5B�T�� 3!f+X-#! ?�4A� '�+G$[HC�8*���!\H[$

V AV �8HC!�F.A% � ��? �$$��8�8�%)!#HC!\�M`�R�� (F$[*H�2 .� ,��)�8���8�%)(� !#�)�8�? $ >� �RB(F!
+G�)�)"%0�8$[.+G.h�TH�:� �(F!B�)��)�T�$$�� 35 *J.bH+i>P� 3 HC!MN�8�2 %)�8$[.�)�T�%)!\HC!#�MN�8�
M`�8$ �� (�$[*H�2 .

������9� ��65'+%&"]� � ./!;"
+<�T*!#*\. Z./�A
Z ? � �%)$ �� 3% � ! � +�65'%RBMN�8�B�)���� �

�8$ ��� *#!#",2 +G@MP$ � B ZZT2W2 �f.�E5'+� !M`�T$ �%)"�� � ./!;"� 3�)�%)$ �� 3%0"]�8$ �%0!\HC!#�
2 %)!#H[$ � !#"� ! 3? !JBV A�5 ? ��E5'+%)"
� � ./!#"5 Z� $ 5Z ���[> ? �65%RB;�8�� *'2 ?B�8��
%0+<!EBf�T�� *'?� � �%0�8$[..b*J*.b$ 3 �C>�9. 5n� @'.h+% ? �8�R-� �RB%TB#�8��� ,+ � !#@P�8� �

� ,�� 3�(��? B�)�%RB7��8$ �� ! 33 � !o2� ! 3� ? $C!$$� ,+ �(F�8$ �%8$ �� .�8�+� H'M



5 Z� $ 5ZT2 �9�C> ? �O5B�)��L����9� ��65'%TB� 3%0"
�8$ �!;"�2 +X(S� ?� !�65'+!;"$$+QH[�)�
7��8$ ���)�%2 %TB#! ?7��R$ �@ ? *A5c �9� � *7��8$ �! ? 5O� ?%0$ �7k�T$ �! ? DEH:D$$%0!#*\!� !
�65'++G./�8H� +Q!#"'+ �2 %)!O>UH[! 3 !;"5 Z� $ 5Z ���C> ? �65I� 3!6>P� ? �8� 5� *,!#*$$�
�T��65'+MN�T��S! ? ./!;"A+�%8$� ! 3� B,%�65,>U� 3 HC+ ?� ,-$$%&+G�)�3 HC�C>�8$ ��%� '2 ��! �
5 Z� $ 5Z �9�C> ? �65I� !�65'+MN�8�!;"$$� '��%7k�8$ ���)�%�� ,� � > �'2 +<�)�K>PH[@� !�65'+

>P� � $K-!;"$$� '+ ?��)�%dF@P! � >�%)$$[. ZB�$[.B�Z c V �T* ? $[. 5� !�65'+$$� ! 3 �!;"$$� '+ ?
%0!\�%&� ��%)!;"]�)�$$� '(� !�65'+� ,� *'?2 %0!#� !;"5 Z� $ 5Z �9�C> ? �65I� !�O5'+MN�8�

+G./�8H? D6$C*!#"$$%0!�8$ ��%V A�%)� ? �%)"��T� ?�%)$�9!#HC!;�� ! 3 HC� ��2 � �5 Z� $ 5Z �9�C> ? �65
I� !� � �� B,� +X.,%0!#H? DO$C*��)�%�9! 3� B,� .,�� !7��8$ �� ,d ?� ,�RB� !� �'?��� �

% ? !f+G.�>P� � $K-$$$ A� !�:� �!;"$$%)!�� ,�� !\HC!#�� H,2 +G@�L������ ��65'+� �'MN! ? � !\*
!#"$$+QH[�)�%8$ �%0"
� � ./!;"5 Z� $ 5Z �F�K> ? �65�f$K-%0+Q(#>U!#�� *'2 ?��! 3(9HC�RB �!B5 3 $ �%)$�f$Y�. 3 $:>� � ��� ,���� �� +G./!;",%)!#H%8$ �� !�65'+� !f+Q�RB!;"$$+XHC�)�� ,�� ,�$ ? �
� 3V $YH=$ � @P�%&!#"]HC! � B� !#*+Q./�8H>U� � $[-��! 3%RB ? !#�2 �F!#+$$� '($$� '+ ?�������� �
� H'�+Q./�8H%RB;!;"
!;"7��8$ �>U� � $K-$=-��8�%$$� '(� !�:� �� *#! 3'(S+ ?!;"$$2 %0!%)!#*�65,+ ?

%0�T$C.�9! 3%0+<!JB;�T�5 Z� $ 5ZR2 �9�C> ? �65� 3V $ ? $:>��)�%)(2 M`�8�%)!#*+G*#$ >%0�8$[..b*J*
2 �f$ �������9� ��65'+� "
!;"'%8(� ,�T$C��? �2 % � ! � +� !�O5'++p>PHC! 3 !#"� 3./!#*A5�%8$�L�

� !#� !;� ? �%TB� � 3 � $ 3$$� '(� !�65'++GH � ! ? !;"%&� �%0�)!>P!;�B2$$�� !�65'++<"]�)� ? !;"
��)�%� >'� A%0� ���8�%(F�8$Y.%)$ �� ,�8$[�� �)!;"'+ � !\*%)$ �� ,�8$C�!;"$$+XHC�)�� ,�� H'M%&+<!OB��! 3 ? *\� 5+Q�8*� ! 33 � !%0$ ��9! 3%)$[�+Q�T*� ! 3?B5 H� �'% ?7��8$ ��9� �� V *A?P?��8�%�:� �
��)�%5 *\.bH� ,2 (F�8$ �������9� ��65'+%0�T$C.7��8$ ��F! 3M`�8$ �M`�8�!#"$$$ A2 %8.�+GH�L������ �

�65'+M`�8�%)!#� !;"$$� ! 3 �+<�R*@ ? *A5�F� � *%8$ �� 3-$$�)�� ! 3 H[�C>$$�%0!\*�65'+�)�T�
� ,$$!;"�>N!�+ � �� H'M� ! 3!#�Y-E>U! ? !#(%)$ �$$�� !�O5'+�8�8�!#"$$� '+ ?� H'%)�)�)"�@%8$ �%0!\*

�65'+�F� �+Q./�TH� ? !;"'2 +X�� !�65'+�8�8�+X-#!;�$$� ! 3 �!;"$$� '+ ?� H'2 %&�)�T"
@

� ! 3� ? $R!�65'+M`�R�!#"q>P� � $K-$$� '��%� 3�9� V � ? +7k�T$ �$K-% � ! 5�9! 3./� 3 >V A2 ? B6> V � ,$$%8@N�T�? @P�)�8*\.+Q"�� ?B�)�% 3 !;��8$ ��%� A2 ���8H%)!#*�F.A+ � �� ,��:� � � ( ZZ c %0!;"�H[$ ? !;"%0!\*
�65'+�U!A(�!�T$ ��� +<!#"'2 %%)� ��F! 3� *'+QH[!#*�F.A+ � �M`�8�(S!$$�� 3� ",!J-\H$$+ ? !

+ � �0+Q(��8�
>U!� H'�%)� ��F! 3V �RB. � 3 * 5%8$ ��%)$� 3,%)!#H%8@ � $ 3? *;� 5� >'� � +QH'+ � � ?
%0!#*� ,2 d ?�L����9� �� � �� '� !JB� H'M��)�+ ? � 5 !;"�H�9!\HC� �2WV � ? +� 3% � ! � +�65'%RBMN�8�
� H'M+G./�8H� '� A2 + ? !f+X.�!\"� ! 3? !JB� � � >U*� .�)�+VQZAZ 5 !;�C>%)$ �� ! 3? !JBV A!O>S$

� ? B'2 +X��L���(�*\� �� +,!f+�65'+�65 !#",+�9! 3@ A3 $=B;��%8$$ � (S�R$ ��%� 3V A2WV $R!#�[>
%0!#*$ ��+(F�8$ �VXZA5 !;�[>Z 5 ? $ 3 "%8$ �� ! 3? !EBV A!O>U$� � �M`� � � *B�)��� ? B'2 %)� ������9� ��E5'+M��R�c +<"]HC! � Bf!#"c %0�)�TH-f!;"$$$ A%0!;"]HMN�8�%&� �%&+Q�8*� ?,%&"�HV A5 !;�C>%)$ �

� ,� � !;"](F�8$ �'+G"� 3%)!#*#!\H$$� '(� !�65'+%0�)�[>� *'?�:�RB+�-;!;�+Q./�8H� � !;"'2 +Q"@ ? * ZA5
��� � *V B���)�YD5 * ? .ZR243 $ 35E� ? ZV B��ZT2 ��� �D6H=D ZV B��ZR2 �9� �� ! 3? !EBV A�5 ?

�65'+%0"]� � ./!;"5 H[. ? Z5E� B 5ZT2 ��� ? ./$ � �YB�L���(F*#� �%)@U.� � ��F./!;"�>U� � $K-A%0!#"
H=$ �
%8$ �� ,� .�8�� +<!;"'� %c �8$ � Z�L���ZR2 ��� �� ! 3� *#!#"]H[$Y�,%$$� '(� � �%)(S!\�:!#"7��8$ �
� ! 35 � $[.� !f+QH[$ ������%0!#*\� ��=� �� '�8$ ��� +Q!;",+�-#H�8$ ��%� B,>UH%)$ �%0"
� � ./!;"



Z$$� ,� � !\(Z=� 5 ? - 5

$K-� *'(�HC" �7k�T$ �� ! 3?$$5 ��65'%RB� ,! ?�S(�*A��� 3 �� * � ! 3'+GH�9! 3� � *#"� ,�
�9$C�@ A�S�A� $�:� �$[*#$=-;!? .�9$C��S@U*A�%0$ �� ,��L������ ��65'+�65 !#",+� ,�)�T@U�15
� ,$$%&�T�)"]$K-6>N!��! 3%&+G(#>N� ? �T� 5� +'"�%8$� �'2 �%)�)� ��S(F*A3 ��O5'+M`�R$ �+e> � !J*;!;"
� ,�� !� � �� ,$$>P!� B,3 ?� H'MV ? BE>? $C!V $[@ ? *c �9�8*\.%8$ �� !�65'+� * � ! 3'+QH

��! 3V B? $:>$$� '(�:� �� ,� "
!;"�(S�8$ �,%0!;"�H� H'M�L��C>N!B( �V � �R-;�� 5 *#.bHMN� � . � Z�L�
�C>U!B�5 V -;�8.M V *#.bHZY243 D � B� ! 3� ? $C!� � �� '� !EB�9$=-(�HC+Q( � !#*+ � !f+Q�8. � ! 3 !#"$$� '% �$$%)!%)!\*�O5'+� * � ! 3'+QH$$� '(� ! 3�RB ��65'+� �:!;"'c +<"� ,�$$%0!� ! 3 � B,� .,�� !�O5'+� H'M%)!J-�L���MN! ? *#� �$$� '+ ?� 35 ? $ � "%)�8$[.� 3'!#"$$2 %0!$$%0!
� ! 3%)$ � ��65'+� '%RBf�8$ 5 !;"�H$K-%)�)�)"�65'+� !\H[�)� ��%8$� 3? !;"�H[$Y��)�+$$� '($$%)(S�T�V A3 �8* � ,d ?%)$ �$$%)!#*#!%)!#*+ � ! 5� ,d ?(S�8$ �+ ? �)�R- � ! 3�S!A(�!�� ,�� ,%� ? $Y!( � ! � ! 5 $K-

$$� '(�:� �� ,d ?� !#(�! � "%8$ �� !;"]HC!!;"$$� '% �I$$�8�?� ! 3 !;��65'+!;"$$� '+ ?% � ! 5
%8$ �� 3� �,%)@+ ? �8�R- � ! 3%)!#*%0� �� ,� ! � !O>U� � ! 3 �TH2 !#*\�0+Q.%0+Q@P!\H�65'+�!;"]�)�

+ ? �)�R- � ! 3�� ,�� � �!;+GH[@U.B�T��� 3,$$%0!#HC!� ,��T��65'+MN�8�� * � ! 3'+GH� ,�%&+G@P!\H
� !B�f$Y�. 3 $:>�65'+�8�V $C!f+XB� ,!#"](F�8$ �$$� '��%� 3'(!\HC!JB#� ? Bf!;" � !JB#� ��%8$�L�
��(�*#� �@ A�lAV $ �? 3 HC� 5%8$ �� � � � (+G./�8H%RB;� ? B;!;"� ,? >P�)+G.7k�8$ �� � -;$[*�f$Y�B#$Y+
$$�� ! 3" 5 H[*2 � � �� ! 3� ? $R!( � ! � ! 5 $[-�65'%RB� ./"�$K-'+ ? >%0+<�T*� >'� A7��8$ ���! 3 �j* �%)*�9�8*J. 5%8$ �+<�8� 5 � ! ? �0+Q.� B,+Q�)� ? "��! 32 %)$ � �


