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N :=^vO;?PFI^�:=<�b)VWHaHkO;T�:{<�:>O;VW?BHaJhFW[qO;T): OQ:=JQOdJQ:=x L :=^)AG:=JoVji)ik:=Vj9o?B^+Vji)ik:=^)<)? � �{~
8�FW9 :=VWA@TR? N Vj`W:�O;T�: AG:=^ OQ9@: MW�2Q �YMW�2Q�ir? �,:=HBJ]m :>9;: :�� OQ9 VWAGOQ:=<�~EloT�:{8�F L 9 ?P:>9dOQ9 VW^)JQ[ FW9 N mhVWJdO;T�:=^
Vji)irHa?P:=<�bIVW^)<UO;T�: N F,< L H L J O;VjCW:=^�~_DdF�JQik:=A>?BVWH L JQ:omhVWJ N VW<�:zFW[�mo?a^)<�Fnmd?B^�` OQF�9@:=< L AG:oVj9;O;?B[ VWAGO;J ?B^
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O;T�:zOQ9 VW^)JQ[ FW9 N <�F N VW?a^�bIJQF{?B^�: 	k:=AGO}Vw9;:=AGO;VW^�` L HBVj9}mo?B^)<)Fnm�mhVWJ_?B^ L J;: � O;T�: L JQ:oFW[�mo?a^)<�Fnmd?B^�` mo?BHBH
M :o<)?BJ@A L J;JQ:=< ?B^UJQ:=AGO;?PFI^"U�~B� � ~ �oVW<)?aVWH)A L O;J m :>9;:dO;T�:=^"O;VjCW:=^�FW[kO;T�:d<rVjO;Vw[ 9;F N O;T�:dAG:=^ OQ9;:EFI^UV�HB?B^�:
F L OdOQF�O;T�:�:=<�`W:Wbk9;:=J L HBO;?B^�`"?B^fV"FI^�: � <)? N :=^)J;?PFI^rVWHpJ;?P`I^)VWH moT)?BA T A>VW^�:=VWJ;?BHPX M :{VW^)VWHBX JQ:=<p~z8q?a^)VWHBHPXWb
OQF�9;:=< L AG: O;T�:�Tr?P`IT [ 9;:=x L :=^)AGX 2 L AGO L VjO;?PFI^)Jd?B^ O;T�:�J;?P`I^rVWHBJzO;T�:>XSm}:>9;:�J N F FWO;T�:=< L J;?B^)`UV�� � ikFI?B^vO
N F e ?B^)`�VneW:>9@Vj`W:wt-HPOQ:>9=~ l]m F J L A@T+A L O;JzVj9;:wJ;T�F mo^+?B^ 8 ?P` L 9;:9P ~B� [ FW9z? N Vj`W:=J 7 ��� � VW^)<7 �'� � ~ lzT�:
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8 ?P` L 9;:OP ~B� � 
pFW`IVj9 ?PO;T N ?BA�irHBFWO;J�FW[ 9@VW<)?aVWHdA L O;J O;T)9;F L `IT N Vj`I^)?BO L <�:�FW[ 8�F L 9@?P:>9 OQ9@VW^)JQ[ FW9 N J FW[
? N Vj`W:=J@7 ��� � VW^r<c7 ��� � ~

OQ9@VW^)J;[yFW9 N :=< <)VjO;Vf?BJw9;F L `IT)HPXR9@VW<)?BVWHaHPXfJQX N"N :>OQ9 ?BAjbqJ;FSO;T�:=JQ:�i)9;Fjt�HB:=JwVj9;:U9@:>i)9;:=JQ:=^vO;VjO;?PeW:�FW[zA L O;J
O;VjCW:=^SVjOEVWHBH�VW^�`IHP:=Jz[y9;F N O;T�:{AG:=^vOQ9;:wFW[ O;T�:w? N Vj`W:W~
� OwA>VW^ M :"JQ:>:=^ O;T)VjO{O;T�:>9;:"?BJwV N VW?B^ HPF M : FW[ Tr?P`IT ?B^vOQ:=^)J;?POYX�?B^RO;T):"AG:=^ OQ9;:WbqmoT)?aA@TR[ VWHBHBJ F�	�OQFSV
AGFI^)JQO;VW^vO�e VWH L :"FI^�O;T�:�ik:>9@?BirT�:>9;XW~+lzT)?aJwHPF M :�?BJ{mo?B<�:>9�[yFW9 7 �'� � O;T)VW^�[yFW9 7 �'� � bq9@: 2r:=AGO;?B^�`fO;T)VjO
O;T�:E[yFW9 N :>9}mhVWJ O;VjCW:=^+A>HPFIJQ:>9 OQF�[ F,A L J_O;TrVW^�O;T):EHBVjOQOQ:>9nb VW^)<�O;T)VjO]HP:=J;J}T)?P`IT�[y9@:=x L :=^rAGX"AGFI^ OQ:=^vO]T)VWJ
M :>:=^+HPFIJQO]?B^�O;T�:wAGFI^veW:>9@J;?PFI^ [y9;F N F M�& :=AGO]OQF"? N Vj`W:wJQirVWAG:W~_|fFIJQOz^�FWOQ:>m FW9;O;TvX T)Fnm :>eW:>9d?BJ O;T�: [ VWAGO
O;T)VjO M :>XWFI^)<SO;T�:w9@VW^)`W:wFW[ O;T�: N VW?B^SHPF M : O;T�:wOQ9@VW^)J;[yFW9 N [ VWHBHaJhOQF�V"AGFI^)J;O;VW^ O>b-O;T�:wejVWH L : FW[ moT)?aA@T
<�F :=J]^�FWOzA@TrVW^�`W: mo?PO;T�O;T�:w<�:>`W9@:>: FW[$<�:>[ F A L J>~ lzT)?BJ J L `W`W:=J;O;J]O;T)VjO]O;T�: :=^vO;?P9;: OQ9@VW^)J;[yFW9 N :=<+? N Vj`W:
?BJh9@?a<)?B^�` FI^SV�moTr?POQ:w^�FI?BJQ: M VWA;C `W9;F L ^)<�b�O;T): N Vj`I^)?PO L <�: FW[qmdT)?BA@T 9@: N VW?B^)J]AGFI^)J;O;VW^ Od[yFW9oVWHaHk[yF,A>VWH
HP:=^�`WO;TrJ>~
�/[ L 9;O;T):>9 J;?B`I^)?ut�A>VW^vO{F M J;:>9;e VjO;?BFI^�?BJ{O;TrVjO O;T):>9;:+?BJ�JQF N : 2 L AGO L VjO;?BFI^ FW[dO;T�:+J;?P`I^)VWH ?B^�O;T)?BJ�2�VjO
9;:>`I?PFI^pbzVW^)< M X	? N irHa?BA>VjO;?PFI^ O;T)?BJU:�� OQ:=^r<)J�?a^ OQFZO;T): N VW?B^2HPF M : moT)?aA@T5AGFI^vO;VW?B^)J�O;T�:�J;?P`I^)?ut-A>VW^ O
?B^�[ FW9 N VjO;?BFI^�~ � ^ FW9@<�:>9+OQF5<):>OQ:>9 N ?B^�:�O;T�:ZA T)Vj9@VWAGOQ:>9�FW[{O;T�:=JQ:�2 L AGO L VjO;?PFI^rJ>bdV�T)?aJQOQFW`W9@V N mhVWJ
irHPFWOQOQ:=< FW[qO;T): ir? �,:=Hke VWH L :=Jh[ Vj9z[ 9;F N O;T):{AG:=^ OQ9@:wmoT�:>9;: O;T): : 	-:=AGOdFW[qO;T): N VW?B^+HPF M :w?BJ]^�:>`IHa?P`I? M HP:W~
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8 ?P` L 9;:P ~NM ��
d?aJQOQFW`W9@V N FW[oi�? � :=H}ejVWH L :=J�FI^ O;T�: ik:>9@?PirT�:>9@X�FW[ N Vj`I^)?PO L <�:�FW[E8�F L 9@?B:>9 OQ9@VW^)JQ[ FW9 N
� ? N Vj`W::7 ��� � �

lzT�:f<)?BJQOQ9@? MrL O;?PFI^ Vji)ik:=Vj9@J ikFIJ;?PO;?BeW:=HPX J;CW:>m}:=<�~ lzT)?aJ"?BJ :��,ik:=AGOQ:=< M :=A>V L JQ:fFW[EO;T): FWik:>9@VjO;?PFI^	FW[
O;VjC,?B^�` O;T�: N Vj`I^)?PO L <�:Wb�mdT)?BA@T ir9;:=A>H L <�:=J O;T�:{i-FIJ@J;? M ?BHa?PO X FW[ ^�:>`IVjO;?PeW:�ir? �,:=Hke VWH L :=J>~
lqV M HP:=P ~B�"J;T)FnmoJ�JQO;VjO;?BJQO;?BA>J M VWJQ:=< FI^ :=VWA T�? N Vj`W:"?B^RO;T�:=7 ���E7 �F��A ,U? N Vj`W:UJQ:=x L :=^)AG:W~UlzT):"J;V N :
i)9;F,AG:=< L 9@:+m VWJ�[yFIHaHPFnm :=<	VWJ�[yFW9�O;T�: i)9;:>e,?PF L JUA>VWJQ:SFW[wA>VWHBA L HBVjO;?B^�` O;T�:fT)?BJQOQFW`W9@V N b :���AG:>i)O�O;T)VjO
O;T�: [yF L 9 M HBF A@C Jd:�� OQ9 VWAGOQ:=<R[y9;F N O;T�:�AGFW9@^�:>9 JdT)VW<�<)? N :=^)J;?PFI^)JoFW[sFI^)HPX � � �Uir? �,:=HBJ>~ElzT�:�? N Vj`W:=J
[ L 9;O;T�:>9o<)Fnmo^f?B^ O;T�:{O;V M HP:{AGFW9;9;:=J;i-FI^r<+OQFU`W9;:=VjOQ:>9 <�:>`W9;:>:=JdFW[s<�:>[ F A L J=~ � OoA>VW^ M :wJ;:>:=^ O;T)VjOdFI^)AG:
O;T�:h<)?BJQO;VW^rAG:}[ 9;F N [yF,A L J ?BJ$[ Vj9 :=^�F L `IT J;FEO;TrVjOqO;T): N VW?a^�HPF M : <�Fv:=J ^�FWOsV 	k:=AGOsO;T�: F L OQ:>9sir? �,:=HBJ>b O;T�:
N :=VW^�VW^)< JQO;VW^)<)Vj9 <�<�:>e,?BVjO;?PFI^�FW[)O;T�:=J;:}ir? � :=HBJ$<�F ^�FWO$ejVj9;X{J@?P`I^)?ut�A>VW^vO;HPX mo?PO;T�<�:>[ F A L J=~ H ^):_m F L HB<
^�FWO>bIT�F m}:>eW:>9nbW:�� ik:=AGOqO;T)?BJ$OQF M :_O;T): A>VWJQ:h?P[)JQF N : N FW9@:_[ L ^)<)V N :=^vO;VWH ?B^)JQOQ9 LrN :=^ O irVj9@V N :>OQ:>9 � J L A T
VWJzir9;F M : A L 9;9;:=^vO]FW9zFWik:>9@VjO;?B^�` eWFIHPO;Vj`W:��zm :>9;:{A@TrVW^�`W:=<�~
� O}?BJ_O;T)?BJ�2 L AGO L VjO;?PFI^UFW[�O;T�:dJ;?B`I^)VWH)?B^UO;T�:o[ 9;:=x L :=^)AGX <�F N VW?B^UmoT)?BA T"?BJ L ^ mhVW^vOQ:=<�VW^)<�^�:>:=<)J_OQF M :
: 	k:=AGO;?PeW:=HPXRT)VW^)<)HP:=<p~ 
d:=^)AG:>[ FW9;O;T�bpmdT�:=^R^�FI?BJQ:�?B^�O;T�: ? N Vj`W:=J ?BJ N :=^vO;?PFI^�:=<pbp?PO ?BJEO;T)?BJd[y9;:=x L :=^)AGX
<�F N VW?a^ 2 L AGO L VjO;?PFI^ 9 VjO;T�:>9zO;T)VW^+O;T):wJQirVjO;?BVWH�<�F N VW?B^+AGFI^ O;V N ?B^)VjO;?PFI^+mdT)?BA@T+?aJ M :=?a^�`�9;:>[y:>9@9;:=< OQF�~
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� N Vj`W:{DEV N : |f:=VW^ K O;VW^)<)Vj9 < � N Vj`W:{DEV N : |S:=VW^ K O;VW^)<)Vj9 <
<�:>e ?aVjO;?PFI^ <�:>e ?aVjO;?PFI^

7 ��� C Q2QW���,~ �,� P S P2M ~ ��� 7 �'� C � Q����1Q ~ �EU P,�1P Sv~ ���
7 ��� X U2U�P�� ~NPEU MEU$S �,~NP�� 7 �'� C�C P2Q2PW� ~NP,� �=��� Q ~VU)�
7 ��� � P S M,�j~ Sj� �=� Sj� ~VU � 7 �'� C)X P S M Sv~ �2P �=���I� ~ �W�
7 ��� � P S �1M ~B�1Q �=�EU � ~ � Q 7 �'� C � P2Q S M ~ �2M �=�2Q2P ~ �2Q
7 ��� � P S MW� ~ �W� �=�W�W� ~NMW� 7 �'� C�� P S MEU�~B�-S �=�EU2U�~ � S
7 ��� � P2QW�2P ~B� � � �W�EU�~ S�� 7 �'� C � P2Q��EU�~ �W� �=�,�=� ~NPW�
7 ��� � P2Q2Q2Q ~ �,� �=�W� Sv~ � S 7 �'� C � P�� S M ~NP�� M�� U2U�~B�1P
7 ��� 	 P2QEU$Sv~NMW� �=�,�=� ~ � Q 7 �'� C � P S��,�j~NM�� M�� U�P ~B�-S
7 ��� � P S�U2U�~VU�P � �2QW� ~ �,� 7 �'� C 	 P S�U$Sv~ �EU �=� S �,~B�1P

lqV M HP:=P ~B� � K O;VjO;?aJQO;?BA>Jw<�:>9 ?PeW:=<R[y9@F N ik:>9@?PirT�:>9@X ir? �,:=HBJEFW[ N Vj`I^)?PO L <�: OQ9 VW^)JQ[ FW9 N J FW[]? N Vj`W:=J97 ��� C
OQF=7 ��� � � N Vj`I^)?Pt�A>VjO;?PFI^S����� � �]VW^)<c7 �'� C � OQF=7 ��� C 	 � N Vj`I^)?ut�A>VjO;?PFI^ � ����� � �

� ��� � ����0#) �)& 
 /1� * � �	� �)� ��(  ���/ #)& !���� ��� 
 ��� ���������� �

lzT�:+V L OQFW[ F,A L J"VWHP`WFW9@?BO;T N FWik:>9@VjOQ:=J"FI^ O;T�:+9 VjO;?PF FW[dOYm}F |flo8qJ"moT)?BA T�:���?BJQO"?a^�O;T):+[y9;:=x L :=^)AGX
<�F N VW?a^�~ �d^vX ^�FI?BJ;:{?B^ O;T):{9@VjO;?PF�mo?BHBH ^)VjO L 9@VWHBHBX�T)VneW: VU<�:>`W9@VW<r?B^�`": 	k:=AGO FI^SO;T�:�i)9;F,AG:=< L 9;:Wb-VW^)<
?PO ?BJEO;T�:>9;:>[ FW9;: M :=^�:Gt�A>?BVWH$OQF N ?B^)? N ?BJQ:wO;T�: N Vj`I^)?BO L <�: FW[_O;T)?BJEAGFI^vO;V N ?B^)VjO;?PFI^p~{lzT�:>9;:�Vji)ik:=Vj9 OQF
M :wO m F+JQO;Vj`W:=J VjOdmdT)?BA@T O;T�:�^�FI?aJQ:�A>VW^ M :w9;:=< L AG:=< � O;T):wtr9@J;Oo?BJo?a^ O;T�: 8�F L 9@?P:>9dOQ9@VW^)JQ[ FW9 N FW[sO;T�:
? N Vj`W:=J"OQF M : L JQ:=<	?B^)[yFW9 N ?B^�`SO;T): 9@VjO;?PF�bhVW^)<�O;T�: J;:=AGFI^)<5?BJ�OQF 9;:=< L AG:+O;T�:f^�FI?BJQ:+?B^ O;T�:S9@VjO;?PF
:=JQO;? N VjOQ:{?PO;JQ:=HP[ ~ \_VWA T FW[qO;T�:=JQ:{J;O;Vj`W:=Jomo?aHBH M : :=HBV M FW9@VjOQ:=< FI^S?B^ O L 9 ^�~

� ���!��� � �� �"� ��� � � � � ��� ��
�� ����� � ��� � � � � � ����� � � � ��� ��� �

lzT�:{tr9@JQOdJQO;Vj`W: VjOdmoTr?BA@TSO;T�: ^)FI?BJQ:{A>VW^ M :w9;:=< L AG:=<f?BJd?B^ O;T): 8�F L 9@?P:>9oOQ9 VW^)JQ[ FW9 N JdFW[sO;T�: ? N Vj`W:=J
O;T�: N J;:=HPeW:=J>b M :>[yFW9@:�O;T�: 9@VjO;?PF+?BJd[ FW9 N :=<�~wlzTr?BJdJ@T�F L HB<S9;:=J L HPOE?B^RVU9@:=< L AGO;?PFI^R?B^fO;T�: ^�FI?BJQ:�?B^fO;T�:
9@VjO;?PF M :=A>V L JQ:wO;T�: AGF N ikFI^�:=^vOdJ;?P`I^rVWHBJzVj9;: HP:=J;JoAGFI^vO;V N ?B^rVjOQ:=<�~ ��J;? N i�HP: VW^)< `W:=^�:>9 VWHBHPX : 	-:=AGO;?BeW:
mhV=XSOQF+<�F�O;T)?BJE?BJdOQF : N irHPF XSV=eW:>9@Vj`I?a^�`+FneW:>9wV ^ L)N{M :>9EFW[ OQ9@VW^)J;[yFW9 N :=<f? N Vj`W:=J>~ lzT�:>9;:�Vj9;:�O m F
ikFIJ;J;? M ?BHB?PO;?P:=JwO;T)VjO mo?BHBH M :+<)?BJ;A L J@JQ:=< T�:>9;: � O;T�: A>VWJQ: mdT�:>9;: O;T�: Vj9;:=VRFW[EO;T�: JQik:=A>? N :=^ 9;: N VW?B^)J
AGFI^)JQO;VW^vOoO;T)9;F L `IT O;T�:{VneW:>9@Vj`I?B^�`�b-VW^)<+O;T)VjOomoT�:>9;:w?POz?aJ]VWHBHPFnm :=<+OQFUA T)VW^�`W:W~
� ^SFW9@<):>9dOQF <�FUO;Tr?BJdV�JQ:>OEFW[ JQO;VjO;?BJQO;?aA>VWHBHPX ?B^)<):>i-:=^r<�:=^ OzJ@V N irHP:=JdFW[ O;T�:�OQ9@VW^)JQ[ FW9 N FW[ O;T�:�Vj9@:=V�FW[
O;T�:{J;i-:=A>? N :=^+Vj9;: 9;:=x L ?P9;:=<p~ loT)?BJ]?B^vOQ9;F,< L AG:=J]JQF N :{i-FIJ@J;? M HP: J;AG:=^)Vj9 ?PFIJz<�:>ik:=^)<)?a^�`�FI^ O;T�:wmhV=X+?B^
moT)?aA@T O;T�:{? N Vj`W:wA>Vji)O L 9;:�JQO;Vj`W:�?BJ]? N irHP: N :=^vOQ:=<�~

� �2^ LrN{M :>9qFW[r? N Vj`W:=J A>VW^ M :}A>Vji)O L 9;:=< O;T�9;F L `IT O;? N : FW[)O;T�:]J;V N : Vj9;:=VEFW[�O;T�: J;i-:=A>? N :=^�~$8)FW9
O;Tr?BJzA>VWJQ:Wb-O;T�:{? N Vj`W:{AGFI^ OQ:=^vOE9;: N VW?B^)Jo?B<�:=^vO;?BA>VWH b MrL O]O;T�:{^�FI?BJ;:{?B^ :=VWA@TR? N Vj`W:{?BJz<)? 	-:>9;:=^vO>~
�EJ;J LrN ?B^�`�O;T�: ^)FI?BJQ:{OQF M : � V L J;J;?aVW^�b�[ FW9 N ?a^�`UO;T�:�V=eW:>9 Vj`W: � FI^RV�i�? � :=H M XSir? �,:=H M VWJ;?aJ �]FW[
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O;T): N Vj`I^)?PO L <�:]FW[�O;T):o8�F L 9@?B:>9 OQ9@VW^)JQ[ FW9 N FW[-O;T�:=JQ:d? N Vj`W:=J md?BHBH 9;:=J L HBO ?a^ V�� � ? N ir9;FneW: N :=^vO
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VWJ�O;T�: N Vj`I^)?BO L <�: FW[ O;T�:�^�FI?BJQ: M :=AGF N :=J�HPFnm :>9�O;T�:SHPF,A>VjO;?PFI^	FW[ O;T): ik:=VjC�FW[EO;T):f<)?BJ;OQ9@? MrL O;?BFI^
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VW^)< � O;T�:�FneW:>9@VWHBH}F�	�JQ:>O>~ � ^ FW9@<�:>9wOQFRJ L A>AG:=J;J;[ L HaHPX L O;?aHB?BJQ:�O;T�:UJ@?P`I^)VWH b � � ����� � ��� ����^�:>:=<rJwOQF M :
Vji)i)9@F ��? N VjOQ:=<�[y9@F N � � ��� ��� � ��� � � � � ��� M X N ?a^)? N ?BJ@?B^�` O;T�: : 	k:=AGO]FW[ O;T�: O m F L ^)<):=J;?P9@V M HB:z[ VWAGOQFW9 J �
VW^)< � ����� � ��� � ~
lzT�:wtr9@JQO][ VWAGOQFW9EA>VW^ M :w:=HB? N ?B^)VjOQ:=< [ VW?P9@HPX�J;? N irHBX � VWJEHPFI^�`UVWJoO;T�:wejVWH L : � ?BJ]C,^�F mo^�br?POdA>VW^ &;L JQO
M :�J L)M OQ9@VWAGOQ:=< F L O�[y9@F N O;T�:+J;?B`I^)VWH ~ � ^ i)9@VWAGO;?BAG:�O;T)?BJ�ejVWH L : A>VW^ M :�[yF L ^)< M X AGFI^)J;?a<�:>9@?B^�`fO;T�:
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F,A>A L 9}?B^�O;Tr?BJ A>VWJQ:W~ lzT):z?B^)<�:>ik:=^)<�:=^vO J;V N irHP:=J OQF M : L JQ:=<"?a^�O;T�:oV=eW:>9 Vj`I?B^�`{ir9;F AG:=J@J T)V=eW:EVWHBH M :>:=^
J L�M�& :=AGOEOQF�O;T):�<r?Pe ?aJ;?PFI^+i)9@F AG:=J;JdmoT)?aA@T�?B^ ejVWHB?B<rVjOQ:=JzO;T�: i)9;F,AG:=< L 9;:�FW[ O;VjC,?B^�`�O;T�: N :=VW^�~ 8�FW9 O;T�:
9;:=VWJQFI^rJ_<)?BJ@A L J;JQ:=< ?B^UJQ:=AGO;?PFI^"P ~NP ~NP b,O;T�: N :=<)?BVW^"FW[-O;T):oJ;V N irHB:=J J;T�F L Ha<�O;T�:>9;:>[ FW9;: M : L JQ:=<UOQFw[ FW9 N
O;T�:{^)FI?BJQ: � 9;:=< L AG:=< :=JQO;? N VjOQ:W~
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8 ?P` L 9;:LP ~ S�� �d9;:=V [ 9;F N moTr?BA@T+<)VjO;VU?BJ L JQ:=< ?a^ [yFW9 N ?B^�` VW^+:=JQO;? N VjOQ:wFW[ O;T�:{|�lz8 VWHPFI^�`UV HB?a^�:
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lzT�:�? N Vj`W:"[ FW9 N VjO;?PFI^ i)9;F,AG:=J;J{?aJw^�Fnm%VW^)VWHPX,JQ:=<ZOQF�?B<�:=^vO;?P[ X L ^)<):>9@HPX,?B^�`+AGFI^)J;?BJ;OQ:=^)AGXRmoT)?BA TZA>VW^
M : N VW<�: L JQ: FW[ ?a^�VW^ V L OQFW[yF,A L J AGFI^vOQ:�� O>~ � :>[yFW9@:"AGFI^ O;?B^ L ?B^)`�mo?BO;TfO;Tr?BJ>b�T�Fnm :>eW:>9=b$O;T�:�: 	-:=AGOwFW[
O;T�:{8)F L 9@?P:>9]OQ9@VW^rJQ[yFW9 N T)V=e,?B^�` OQF M :w<r?BJ;AG9;:>OQ: [ FW9oA>VWHBA L HaVjO;?PFI^+i L 9@i-FIJ;:=J ?aJz<)?BJ;A L J;JQ:=<�~
lzT�: A T)Vji)OQ:>9oFWik:=^)Jhmd?PO;T V"J;T�FW9;O]<)?aJ;A L J;J;?BFI^UFW[qO;T�:w: 	k:=AGO;JzFW[qmo?B^)<)Fnmo?B^)`�?B^ O;T�:w<r?BJ;AG9;:>OQ: 8�F L 9 ?P:>9
OQ9@VW^)J;[yFW9 N ~�loT)?BJ ?BJ [ FW9{AGF N irHB:>OQ:=^�:=J;J FI^)HBX 4$mo?B^)<�F mo?B^�` ?BJ ^�FWO�AGFI^)J;?B<�:>9@:=< ?B^RVW^ X <�:>O;VW?BHs?a^RO;T)?BJ
O;T�:=J;?aJ>~�lzT):�[ VWAGO O;T)VjO 9;:=J L HPO;J F M O;VW?B^�:=<�HaVjOQ:>9"<�F ^�FWO"JQ:>: N V 	k:=AGOQ:=< M X mo?a^)<�Fnmd?B^�`f?aJ J;:>:=^	VWJ
&;L JQO;?ut�A>VjO;?BFI^ :=^�F L `IT+[ FW9zO;T)?BJzF N ?BJ;J;?BFI^�~
�#AGF N irHP:>OQ: i)9@F AG:=< L 9;:d[ FW9][ FW9 N ?B^�` O;T�:w|�lz8 9@VjO;?PFIJ L J@?B^�`�VWHBHkO;T�: ^�FI?BJQ: 9;:=< L AGO;?PFI^ OQ:=A@Tr^)?Bx L :=J]?BJ
O;T�:=^ i)9;:=JQ:=^vOQ:=<�~ � 9;F,AG:=< L 9@:=J OQFf[ FIHBHPF m ?B^ :���AG:>i)O;?PFI^ J;?PO L VjO;?PFI^)J � J L A@T VWJ{<)?Pe,?BJ;?BFI^ M X �>:>9;F �{Vj9;:
VWHBJQF�<�:Gt�^�:=<p~ � O�?aJwJ;T�F mo^�T)Fnm%O;T)?BJ i)9@F AG:=< L 9;:UA>VW^ M : L JQ:=<ZOQFft�^)<ZO;T�:U: 	k:=AGO;?PeW:+|flo80FW[]O;T�:
JQX,JQOQ: N [ FW9oVW^vX�<):>[yF,A L JzHP:>eW:=H ~_\���V N irHP:=JhFW[qO m F�J L A@T |�lz8 JoVj9@:wJ;T�Fnmd^�~
lzT�:�JQ:=AGO;?PFI^�[yFIHBHBFnmo?B^)`+O;T)VjO VW^rVWHPX J;:=JwO;T�:�|flz8 J�F M O;VW?B^�:=< [yFW9�OQ9;:=^)<)J�?B^ O;T�:�|flo80mo?B<�O;TZmo?PO;T
9;:=JQik:=AGOEOQF <�:>[ F A L JEHP:>eW:=H ~wlzm}F+A>VWJQ:=J Vj9;: AGFI^)J@?B<�:>9;:=<�b-FI^�: L J;?a^�`UO;T�:�VWJ;J LrN i)O;?PFI^fFW[}V � V L J@J;?BVW^
|�lz8*VW^)< O;T�:�FWO;T�:>9 L J;?B^�`fV OQ: N irHaVjOQ:W~ � O ?BJ�J;T�F mo^ O;TrVjO�[ FW9 M FWO;T�FW[zO;T�:=JQ:�A@T)Vj9 VWAGOQ:>9@?BJ;VjO;?PFI^rJ
O;T�: mo?a<�O;T�FW[qO;T):w|flz8 ejVj9@?P:=J]Vji)ir9;F ��? N VjOQ:=HPX HB?B^):=Vj9@HPX mo?PO;T+A T)VW^�`I?B^)` [yF,A L J]HP:>eW:=H ~}8 L 9;O;T�:>9 N FW9;:Wb
?POz?BJo<�: N FI^)JQOQ9 VjOQ:=< O;T)VjOzO;T):{|flo8 i)9;Fjt�HP:wVWHBFI^�`"O;T�:{HB:=^�`WO;T+FW[ O;T�: M :=V N ?BJz:=J;JQ:=^vO;?BVWHBHPX AGFI^)JQO;VW^vO
:���AG:>i)Oz[ FW9oV"J;A>VWHB?a^�`"?B^ O;T�: F eW:>9@VWHBHpmd?B<�O;T�~slzT)?aJ]?BJh9;:>[ :>9;9;:=<+OQFUVWJzO;T�:{JQ:=HP[ � J;? N ?BHBVj9@?POYX i)9;FWik:>9;OYXW~
lzT�:=J;:wt�^)<r?B^�`IJzVj9;: O;T�:=^ L JQ:=<�?B^ O;T):�AGFI^)JQOQ9 L AGO;?PFI^fFW[_VW^S:��,OQ9;: N :=HBX `W:=^�:>9@VWH M :=V N'N F,<�:=H ~dlzT)?BJ
N F,<�:=H L JQ:=J FI^)HBX5O;T�:ZVWJ;J L)N i)O;?PFI^rJUFW[�HB?B^�:=Vj9 ?PO X	FW[�mo?B<�O;T mo?BO;T29@:=JQik:=AGO+OQF	<�:>[yF,A L J>b VW^)< JQ:=HP[ �
J;? N ?BHBVj9@?POYXW~�lzT): N F <�:=Hs?aJ VW<)<)?PO;?PFI^rVWHBHPX+:��,OQ:=^)<�:=< L ^r<�:>9 O;T�: FWi)O;?PFI^)VWH 9@:=JQOQ9@?BAGO;?PFI^RFW[hV � V L J@J;?BVW^
M :=V N i)9;Fjt-HP:W~
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K F [ Vj9sO;T�:z<)?BJ@A L J;J;?PFI^�T)VWJ :>eWFIHBeW:=<UVj9;F L ^r< ?B^,t�^)?BOQ:_:��,OQ:=^ O J;?P`I^)VWHBJqmoTr?BA@T Vj9;:zVW^rVWHPXvO;?aA}:>eW:>9@XvmoT):>9;:W~
� ^�FW9@<�:>9 OQF A>VWHaA L HBVjOQ:S8�F L 9@?P:>9"OQ9@VW^rJQ[yFW9 N J>b}T)Fnm :>eW:>9=bhO;T�:=JQ:SJ;?B`I^)VWHBJ T)VneW:SOQF M : OQ9 L ^)A>VjOQ:=<2VW^)<
J;V N i�HP:=<�~ lzT�: : 	k:=AGO;J{FW[hO;T�:=J;: FWi-:>9 VjO;?PFI^)J FI^ O;T):"i)9;F,AG:=J;J FW[ [yFW9 N ?B^�` O;T�:"9 VjO;?PF+mo?BHBH M 9 ?P: 2rX M :
<)?BJ@A L J;JQ:=<�~
� XUO;T�: ^)VjO L 9@:dFW[$O;T�:E<r?BJ;AG9;:>OQ: 8�F L 9 ?P:>9}OQ9 VW^)JQ[ FW9 N b,:>eW:>9;X"t-^)?POQ:dJ@?P`I^)VWH-?BJhVWJ;J L)N :=<�OQF M :oik:>9@?PF,<)?BAjb
9;:>irHa?BA>VjO;?B^�` ?PO;J;:=HP[ ?a^Zi)9@?BFW9{VW^)<ZJ L)M JQ:=x L :=^ O�?B^ OQ:>9@e VWHBJ=~ � [hO;T�: � � ikFI?B^vO OQ9@VW^)JQ[ FW9 N ?aJ{AGFI^)J;?a<�:>9;:=<�b
O;T)?BJd9;:>irHa?BA>VjO;?PFI^ F,A>A L 9@JEVjO �	� ikFI?B^vOd?B^vOQ:>9;ejVWHBJ>~E8q?B` L 9;:LU�~B� � V �EJ@T�FnmoJdO;T�: : 	-:=AGO;?BeW:�?a^,t�^)?POQ:{:�� OQ:=^vO
J;?P`I^rVWH O;T)VjOw`W:>O;JwOQ9 VW^)JQ[ FW9 N :=< moT):=^RFI^)HPXRV t�^)?POQ:�ikFW9;O;?PFI^RFW[]V+J;?B`I^)VWHs?BJwAGFI^)J@?B<�:>9;:=<�~ � O{A>VW^ M :
JQ:>:=^fO;T)VjO>b-mo?PO;T+9;:>`IVj9 <SOQF�O;T�:�8�F L 9@?P:>9EOQ9@VW^)JQ[ FW9 N b)O;T):�J;? N irHP:wVWAGO;?PFI^fFW[s:�� OQ9 VWAGO;?B^�`�VUikFW9;O;?PFI^ FW[
O;T�:{J@?P`I^)VWH�?B^ : 	k:=AGO N L HPO;?Pi�HB?P:=J}O;T�: FW9@?P`I?B^rVWH M X V 9;:=AGO;VW^�` L HBVj9zmo?B^r<�Fnmw~
lzT�: N V & FW9 i)9;F M HB: N mo?BO;T�O;Tr?BJ�J@AG:=^)Vj9@?PF ?BJ O;T)VjO�O;T�: 9;:=J L HPO;?B^�`�J;?P`I^)VWH ?BJ�^�F HPFI^�`W:>9 AGFI^vO;?B^ L F L J>~

� T�:=^5O;Tr?BJUJ;?B`I^)VWHo?BJUO;T�:=^2OQ9@VW^)JQ[ FW9 N :=<�b][ 9;:=x L :=^)AGX	AGF N ikFI^�:=^vO;J�Vj9;:�?a^ OQ9;F,< L AG:=<	moT)?BA T N ?P`ITvO
F M J;A L 9;: O;T�:{<�:=J@?P9;:=<�OQ9@VW^)JQ[ FW9 N AGF : � A>?P:=^vO;J>~
�E^ : 	-:=AGO;?PeW:�m VnX�OQF N ?B^)? N ?BJQ:oO;Tr?BJ : 	-:=AGOo?aJhOQF N VjCW: L JQ: FW[ JQik:=A>?BVWH-mo?B^r<�Fnmo?a^�`�mdT�:=^�:�� OQ9@VWAGO;?a^�`
O;T�: t-^)?POQ:"J;?P`I^rVWH [y9;F N ?PO;Jw?B^�t�^)?POQ:�:��,OQ:=^ O AGF L ^ OQ:>9@irVj9;O>~ 8q?B` L 9;: U�~B� � M �wJ;T�FnmdJ{V+OYXvir?aA>VWHsmo?B^)<)Fnm
O;T)VjOE?BJ L JQ:=<S[yFW9dO;T)?BJoi L 9;ikFIJQ:Wb)VW^)<SO;T�:w9;:=J L HPO;?B^�`"J@?P`I^)VWHpVWJdOQ9@VW^)JQ[ FW9 N :=< M X+O;T�: �E8 l ~ �YOEA>VW^ M :
JQ:>:=^+O;TrVjOzO;T�:{<)?aJ;AGFI^ O;?a^ L ?BO;?P:=Jh?B^)T�:>9;:=^vO]?B^ O;T�:wir9;:>e ?BF L J]A>VWJQ:{T)VneW: M :>:=^ :=HB? N ?B^)VjOQ:=<+T�:>9;:W~
lzT�:fVWAGO;?PFI^ FW[ mo?B^)<�F mo?B^�`Rmo?aHBHzVWHPmhV=X,J�TrV=eW:�O;T�:S: 	k:=AGO FW[wVWHPOQ:>9@?B^�` O;T�:fJ;?B`I^)VWHzmoTr?BA@T	?aJ M :=?B^�`
OQ9@VW^)J;[yFW9 N :=<�b_J;?B^rAG: ?BO�?aJ ? N ikFIJ;J;? M HB:"OQFZO;VjCW: O;T�: � 8 l�FW[ VW^�?B^,t�^)?BOQ:U:��,OQ:=^ OUJ@?P`I^)VWH ~ �E? 	-:>9;:=^vO
mo?B^r<�FnmoJomo?BHBH�TrV=eW:�e Vj9@X ?B^)`": 	-:=AGO;J FI^fO;T�:�OQ9@VW^)JQ[ FW9 N bkVW^)<SV�mo?B^r<�Fnm N�L J;OoO;T�:>9;:>[ FW9;: M :{A@T�FIJ;:=^
moT)?aA@T 9;:>O;VW?B^)J O;T�:+9@:=x L ?B9;:=<�?a^�[yFW9 N VjO;?PFI^�[yFW9"VW^vX�`I?BeW:=^ i L 9;ikFIJQ:W~ �'AGF N irHP:>OQ: VW^)VWHBX J;?aJ{FW[EO;T�:
: 	k:=AGOoFW[ J;V N irHP:=< md?B^)<�F moJh[yFW9 �E8 lzJdT)VWJ M :>:=^ N VW<): #u�1P�$ ~
� ^fO;T): [y9;:=x L :=^)AGXf<�F N VW?B^�O;T)?BJ N L HPO;?BirHB?BA>VjO;?PFI^ M X�V�mo?B^)<�F m�A>VW^ M :�: 	k:=AGOQ:=< M XfAGFI^veWFIHPe ?a^�`+O;T�:
?B^,t-^)?POQ:hOQ9@VW^)JQ[ FW9 N mo?PO;T O;T�:oOQ9@VW^)JQ[ FW9 N FW[kO;T�:dmo?B^)<)Fnm�[ L ^)AGO;?PFI^�~ lzT)?aJ T)VWJ O;T):o: 	k:=AGO_O;T)VjO ?P[�^�FI?BJQ:
?BJ]?P`I^)FW9;:=<�b�O;T�:{8)F L 9@?P:>9zOQ9 VW^)JQ[ FW9 N FW[ O;T�: mo?B^)<)Fnm :=< J;?P`I^)VWHkmd?BHBH M :

# � ����� � ��� �� ����� � ��� ��$���� ����� � ��� � � U�~B� �
moT�:>9@: � ?BJ�O;T�:R? N Vj`W:ftr:=HB<�b � O;T):fOQ9@VW^rJQ[y:>9 [ L ^)AGO;?PFI^pbzVW^)<�� O;T�:�mo?B^)<�F m7[ L ^)AGO;?PFI^ ?B^2O;T�:
[ 9;:=x L :=^)AGXU<�F N VW?a^�~ � ^�O;T�: A>VWJQ: FW[ V 9;:=AGO;VW^�` L HaVj9 md?B^)<�F mwb O;T)?aJ_[ L ^)AGO;?PFI^�?BJ FW[pO;T�:E[ FW9 N J;?B^ �  � � $~
� O}?BJs:>e,?B<�:=^vO_O;TrVjO}?P[-O;T�:o9 VjO;?PF{FW[�OYm}F�J L A T"mo?B^r<�Fnm :=<"VW^)<UOQ9@VW^)JQ[ FW9 N :=<�J;?P`I^)VWHBJ_?BJ O;VjCW:=^�b O;T�:=^�O;T�:
<�:>ik:=^)<�:=^rAG:EFI^ � ?BJ]^�FWOo:=^ O;?P9@:=HPX�:=Ha? N ?B^)VjOQ:=<pb JQF N :wFW[s?PO]9;: N VW?B^r?B^�`�< L : OQF"O;T�: md?B^)<�F mo?B^�`�~
DdFR<r?BJ;A L J;J@?PFI^)J{V M F L O JQik:=A>?ut-A"mo?B^r<�FnmoJ VW^)< O;T�:=?P9�: 	k:=AGO;J mo?BHaH M :�`I?BeW:=^�?B^ O;T)?BJ�O;T�:=J;?BJ>~ � ^ VWHBH
A>VWJQ:=JdO;T�:{? N irHB?P:=<�9;:=AGO;VW^�` L HaVj9omo?B^r<�Fnm0mo?aHBH M : L JQ:=<�~_loT�: &QL JQO;?ut�A>VjO;?PFI^ [yFW9zO;Tr?BJz<�:=A>?BJ@?PFI^ mo?BHBH M :

U�



8 \ � �3���$� � � ������$� (*���&��,-( ��� D (*��%�� >3���E(*�Z�����+�

� �'"#� ��� �%/ ����� � ���812� �

� ����12� � ��1<4;���%�����

� ��� �

�

�

?@���8� ����� ���*���6�A� 4.���������

� ��� �

�	���'"#����$%�C4;���������

��� ��
����� ��������� � ��	����� ���

� ��� �

�

�

?@���8� ����� ���*���6�A� 4.���������

� ����12� �

� ����12� � ��1 4.�����8���

� ��� �

�	���'"#�;��$�� 4;���������

����� ����!"� ��#$��!%���&�	�'��� ���

8 ?P` L 9;:KU�~B� � \
	k:=AGOzFW[qt�^)?POQ: :��,OQ:=^ Odi)9;F,AG:=J;J;?B^)` FW[ ?B^,t-^)?POQ: :�� OQ:=^vOoJ;?B`I^)VWHBJ
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AGFI^,tr9 N :=< ?B^ J L�M JQ:=x L :=^vOoA@T)VjirOQ:>9@J>brmdT�:>9;:{?POomo?BHBH M :{JQ:>:=^SO;T)VjOoO;T�:{9;:=J L HPO;Jo<�FU^�FWOEVji)ik:=Vj9oOQF M :
AGF N i)9@F N ?BJQ:=< M X O;T�: mo?B^)<)Fnm L JQ:=<p~

����� � ���'&��/ #)�� � � �"� ��� * ��� � 	 � � ��� !����

� ^�i)9;:>e,?PF L J JQ:=AGO;?PFI^)J e VWHB?a<�mhV=X,JsFW[k<�:=VWHB?B^)`Emd?PO;T O;T�:z^�FI?BJQ:]?B^ O;T�:z? N Vj`W:=J VW^)<�O;T�:=?B9 8�F L 9@?P:>9sOQ9 VW^)J �
[ FW9 N J m}:>9@:Eir9;:=JQ:=^vOQ:=<�~ � M 9 ?P:>[p<)?BJ;A L J;J;?PFI^UFW[ mo?B^r<�Fnmo?a^�`�VW^)<�O;T�: : 	k:=AGO;J]O;T�:>9;:>FW[$m VWJ]VWHaJQF�`I?PeW:=^�~
lzT)?aJ]JQ:=AGO;?PFI^+mo?aHBHk<)?BJ;A L J@JhO;T�:wFneW:>9 VWHBH JQOQ9 VjOQ:>`WX+[yFW9zF M O;VW?B^)?B^�` V"J@?P`I^)VWHkmoT)?aA@T ?BJh9@:>i)9;:=JQ:=^vO;VjO;?PeW:{FW[
O;T�:w9 VjO;?PF FW[ O m FU|flo8qJd<�:>9@?PeW:=< [ 9;F N OYm}F�<)? 	k:>9;:=^vO]F L O � FW[ � [ F,A L JoAGFI^)<r?PO;?PFI^)J>~
\_VWA Tf? N Vj`W:{?BJ]O;?aHP:=<+?B^vOQFUV"^ L)N{M :>9zFW[sJ;x L Vj9;:wJ L�M ? N Vj`W:=J=~ K ?B^rAG:EO;T):wOQ:=JQOd? N Vj`W:=JzF M O;VW?a^�:=<+[ 9;F N
O;T�: N ?BAG9@FIJ;AGFWik: Vj9;:+� � MEU � S Q���ir? �,:=HBJ>b �1M J L�M ? N Vj`W:=JoFW[ <)? N :=^rJ;?PFI^ MW�2Q � MW�2Q�m :>9;: A@T�FIJQ:=^p~ �Y[
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FW[ O;T�: mo?B<)O;T�~
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|�lz8 [yFW9o:=VWA@TS<):>[yF,A L JzHP:>eW:=H
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N VW<�: FW[hO;T)?aJ JQOQ9;:>O;A@T�ejVWH L :"Vj`IVW?B^)J;O O;T�:U<)?BJ;O;VW^)AG: [y9@F N [yF,A L J>b$?POw?BJwJQ:>:=^ZO;T)VjO{T�:>9;:UOQFvFSVSHB?B^�:=Vj9
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