
� � �������� � �� �	
	
�� �
 � �� �� ��� ���	�� �
���� ��� � !"# � $ % & '(� )* +'���&

, -. /0121345

678 9:; <=>;?@;A =B@>C D8B > E 8@;= FB@9 : =BG =8 F8;H@;F: > E I?A: 8D =J:@B @;;8K
F:;F: L M@;F: =J: E I?A: ?8:< ;8= 7>;= =8 <N :;? =88 9IFJ =@9 : 8; H:B@DG @;A =J:@B
E 8@;= >C@O @ P J: <:C:F=< > N>@B 8D QI:<=@8;< >= B>;?89 L 6J:; :>FJ 8D =J: <I<N :F=<
A:=< 8;CG 8;: 8D =J: QI:<=@8;< >;? A@H:< >; >;<7:B L R><:? 8; =J: F8@;F@?:;F: 8D
=J: =78 >;<7:B< P =J: E I?A: ?:F@?:< 8; =J: AI@C= 8B @;;8F:;F: 8D =J: 9 :; L
6J: E I?A: @< F8;H@;F:? 8D =J: D>@B;:<< 8D =J@< NB8F:?IB: P O :F>I<: 8;F: =J: QI:<K
=@8; @;A <=>B=< =J: <I<N :F=< F>; ;:@=J:B =>CS =8 :>FJ 8=J:B >< =J:G >B: S:N= @;
<:N>B>=: B889 < ;8B >;=@F@N>=: =J: B>;?89 @T:? QI:<=@8;< J: 9 >G ><S =J:9 L UD =J:
=78 AIG< >B: @;;8 F:;= >; 8N=@9 >C <=B>=:AG @< =8 F8;H@;F: =J: E I?A: OG =:CC@;A =J:
=BI=J L V87:H:B P @D =J:G J>H: >F=I>CCG E 8@;=CG F899 @==:? =J: FB@9 : P =J:@B >;<7:B<
7 @CC >AB:: 7 @=J NB8O>O@C@=G >= 98<= W P B:A>B?C:<< 8D =J: <=B>=:AG =J:G I<: L
68 B:?IF: =J: :BB8B W =J: E I?A: ?:F@?:< =8 B:N:>= =J: B>;?89 QI:<=@8; @;A X
=@9 :< >;? =8 ?:FC>B: =J: =78 9:; @;;8 F:;= @D >CC X N>@B< 8D >;<7:B< F8@;F@?: L 6J@<
8OH@8I<CG B:?IF:< =J: :BB8B =8 WY L M8 J: B>;?89 CG FJ88<:< X N>@B< 8D QI:<=@8;<
>;? 7B@=:< =J:9 8; =78 C@<=< P 8;: D8B :>FJ 8D =J: >FFI<:? L
6J: E I?A: ?8:< ;8= 7>;= =8 ><S =J: QI:<=@8;< 8;: >D=:B >;8=J:B OI= P =8 9>S:
=J @;A< :><@:B P J>;?< 8I= =J: =78 C@<=< =8 =J: >FFI<:? >;? ><S< =J:9 =8 7B@=:
?87; =J:@B >;<7:B< L ZD F8IB<: J: ?8:< ;8= >CC87 =J:9 =8 F899I;@F>=: 7 @=J
:>FJ 8=J:B 7J@C: >;<7:B@;A =J: QI:<=@8;< L [>@=@;A D8B =J: >;<7:B< P J: 8;F: 98B:
=J @;S< >O8I= =J: :BB8B NB8O>O@C@=GL \>; =J: =78 9:; O:;:]= DB89 S;87 @;A >CC
=J: QI:<=@8;< @; >?H>;F:^

, -_ `ab01c4dbe1a

U; 9 >=J:9>=@F>C =:B9 < P =J: <@=I>=@8; ?:<FB@O :? @; =J: NB8C8AI: ]=< @;=8 =J:
F8;=:f= 8D gh ijk limnl ionjlipoq k liir stsgnus L U; =J@< FJ>N=:B P 7: A@H: >; @;=B8K
?IF=@8; @;=8 O><@F ?:];@=@8;< >;? FJ>B>F=:B@<=@F< 8D =78KNB8H:B 8;:KB8I;? NB88D



� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
<G<=:9 < >;? =J: F89NC:f @=G FC><< � U� �� � �� L �6J: C:==:B< � U� <=>;? D8B u IC=@K
NB8H:B 	;=:B>F=@H: k B88D <G<=:9 � L 
IB=J:B98B: P 7: @CCI<=B>=: =J: F:;=B>C @?:>< 8D
=J: NB88D 8D =J: �>B>CC:C �:N :=@=@8; 6J:8B:9 L ZIB >NNB8>FJ @< 9 >@;CG O><:? 8;
=J: N>N:B< 8D �>T ��>T�
 P � >T��� >;? 
:@A: �
:@�
� L
� IC=@KNB8H:B @;=:B>F=@H: NB88D< 7:B: @;=B8?IF:? OG R:;KZB P �8C?7><<:B P � @C@>; P
>;? [ @A?:B<8; @; �R��[ ��� P 9 8=@H>=:? OG =J: ;:F:<<@=G =8 ];? ;:7 D8I;?>K
=@8;< =8 =J: ?:<@A; 8D <:FIB: FBGN=8AB>NJGL 6J: <=8BG =8C? @; 8IB NB8C8AI: @< >;
>?>N=@8; 8D >; :f>9NC: A@H:; @; �R��[ ��� L
6J: FJ>N=:B @< 8BA>;@T:? >< D8CC87 < � [: D8B9 >CCG @;=B8?IF: � U� �� � �� NB88D <G<K
=:9 < @; M:F=@8; � L� L 6J:; P @; M:F=@8; � L� P 7: :fNC>@; =J: NB8O C:9 8D :BB8B B:K
?IF=@8; OG N>B>CC:C B:N :=@=@8; 8D � U� �� � �� NB88D <G<=:9 < >;? <=>=: �>T � �>B>CC:C
�:N:=@=@8; 6J:8B:9 L U=< NB88D @< O><:? 8; =J: @;H:<=@A>=@8; 8D F88B?@;>=: A>9 :< P
7J@FJ >B: @;=B8?IF:? @; M:F=@8; � L
 L M:F=@8;< � L� >;? � L� A@H: >; 8H:BH@:7 8D =J:
NB88D 8D =J: �>B>CC:C �:N :=@=@8; 6J:8B:9 L

, -� ��1�/01�50 �a5�� 14ac /011 � � !b5"!

U; > � U� �� � �� NB88D <G<=:9 # P =78 F89NI=>=@8;>CCG I;O8I;?:? k limnls $ % P $&=BG =8 F8;H@;F: > NB8O>O@C@<=@F N8CG;89 @>C =@9 : mnl	' nl =J>= > F:B=>@; @;NI= (
O:C8;A< =8 > NB:K<N :F@]:? C>;AI>A: ) L 6J: NB88D <G<=:9 J>< 8;: B8I;? � R><:?
8; ( >;? > B>;?89 <=B@;A * P =J: H:B@]:B B>;?89 CG A:;:B>=:< > N>@B 8D QI:<=@8;<
�+ � , � DB89 > N88C - . / 7J@FJ ?:N:;?< 8; =J: @;NI= ( >;? <:;?< + =8 NB8H:B
$ % >;? , =8 NB8H:B $& L 6J: ]B<= NB8H:B B:<N8;?< OG <:;?@;A 0 1 0 �+ � 2 3
=8 =J: H:B@]:B P =J: <:F8;? NB8H:B B:<N8;?< 7 @=J 4 1 4 �+ � 2 5 L V:B: 3 >;? 5
>B: NB:K<N :F@]:? <:=< 8D N8<<@OC: >;<7:B< =8 =J: QI:<=@8;< @; - B:<N L / L M@;F:
=J: H:B@]:B @< N8CG;89 @>CCG O8I;?:? P 8; CG > N8CG;89 @>C ;I9O:B 8D O@=< F>; O:
:fFJ>;A:? L U; N>B=@FI C>B P =J: <@T: 8D >CC N 8<<@OC: QI:<=@8;< >;? >;<7:B< 9I<= O :
N8CG;89 @>CCG O8I;?:? @; =J: <@T: 8D =J: @;NI= ( L
6J: =78 NB8H:B< S;87 =J: @;NI= ( >;? F>; >AB:: IN8; > <=B>=:AG �@ L : LP 9 >NN@;A<
0 � - 6 3 >;? 4 � / 6 5 � @; >?H>;F: P OI= =J:G >B: ;8= >CC87:? =8 F899I;@F>=:
>O8I= =J: N>B=@FIC>B B>;?89 FJ8@F: 8D QI:<=@8;< =J: H:B@]:B >F=I>CCG ><S< L R><:?
8; + P , P 0 P >;? 4 P =J: H:B@]:B ?:F@?:< 7J:=J:B =8 >FF:N= 8B B:E :F= =J: @;NI= ( L
6J@< @< ?8;: OG :H>CI>=@;A >; 788nk g7o8n k lnq	87gn 9 � - . / . 3 . 5 6 :; � �<
7J:B: 8I=NI= � 9:>;< >FF:N=>;F: >;? ; B:E :F=@8; L [: =J@;S 8D 9 >C<8 >< >
<IO<:= 8D = �1 - . / . 3 . 5 P @ L : LP 9 1 :�+ � , � 0 � 4 � 2 = >9 �+ � , � 0 � 4 � 1 �< L
6J: NB8O>O@C@=G ?@<=B@OI=@8; 8D =J: QI:<=@8; N>@B< �+ � , � FJ8<:; DB89 - . / OG
=J: H:B@]:B @< ?:;8=:? OG ? L 6J: <=B>=:AG 8D =J: H:B@]:B �@ L : LP J @< FJ8@F: 8D ? >;?
9 O><:? 8; ( � @< F>CC:? =J: k liir stsgnu P 7J@C: =J: <=B>=:AG 8D =J: NB8H:B< �@ L : LP
=J:@B FJ8@F: 8D 0 >;? 4 P O><:? 8; =J: S;87 C:?A: 8D ( P ? >;? 9� @< F>CC:? =J:
k ligi8i@ L

8B ]f:? @;NI= ( P > NB88D <G<=:9 # F>; O: @;=:BNB:=:? >< > A 7u n D8B =78 NC>G:B<
�NB8H:B<� L 6JI< P @D 7: =>CS 8D # 1 # �( � >< > A>9 : 7: @9NC@F@= CG F8;<@?:B > ]f:?



� L� L 678K� B8H:B Z;:K�8I;? � B88D MG<=:9 < �

@;NI= ( L � A>9 : # @< ?:<FB@O :? OG <:=< - P / P 3 P 5 P > NB:?@F>=: 9 P > NB8O>O@C@=G
9 :><IB: ? �7J@FJ 9 >S:< I<: 8D > B>;?89 <=B@;A * � P >;? 9 >NN@;A< 0 >;? 4 L [:
7 @CC 7 B@=: ? �+ � , � D8B ? ��+ � , �� L 6JB8IAJ =J:@B FJ8@F:< 8D 0 >;? 4 =J: =78 NC>G:B<
>@9 =8 9>f@9 @T: =J: ? KNB8O>O@C@=G =J>= 9 @< <>=@<]:? P 7J@FJ @< A@H:; OG

�
� ��

? �+ � , � 9 �+ � , � 0 �+ � � 4 �, �� �

6J@< NB8O>O@C@=G @< F>CC:? =J: m7@pn ir g� n k ligi8i@ �0 � 4 � L 6J: m7@pn 	 �# � ir g� n
A 7u n # @< ?:];:? >< =J: 9>f@9 >C H>CI: 8D > NB8=8 F8C P @ L : LP

	 �# � �1 9>f
 �� � 
� �� � �
�

� ��
? �+ � , � 9 �+ � , � 0 �+ � � 4 �, �� �

� <=B>=:AG �0 � 4 � 8D =J: =78 NC>G:B< D8B 7J@FJ =J: 9 >f@9I9 @< >==>@;:? @< F>CC:?
>; ik g	u 7@ k ligi8i@ L � NB8=8 F8C 7 @=J H>CI: � @< >C<8 F>CC:? > h 	oo 	oA sgl7gnAt L
[: F>; ;87 D8B9 >CCG ?:];: � U� �� � �� NB88D <G<=:9 < L
� �������� � ��� � mnl	' nl 7oq ghi k limnls �p 	@q 7 � U� �� � �� k liir stsgnu r il
7 @7oAp7A n ) h 	g� :BB8B NB8O>O@C@=G W 	r �
�� �:BD:F= F89NC:=:;:<< � �il 7@ @ ( 2 )  g� nln n! 	sgs 7 k ligi8i@ h 	g� m7@pn �

"	� n � g� n k limnls � 7mn 7 h 	oo 	oA sgl7gnAt# $
% � M8I;?;:<< � �il 7@ @ ( &2 )  g� n m7@pn ir g� n k liir stsgnu 	s 	 �# � ' W

"	� n � g� n k limnls 87o io @t sp88nnq h 	g� k li�7�	@	gt 7g u isg W# �

�6J: C>BA:<= H>CI: ( <IFJ =J>= D8B >CC ( 2 ) P =J: H>CI: 8D =J: F8BB:<N8;?@;A
A>9 : @< >= C:><= ( P @< F>CC:? 8iuk @ngnonssL� 6J: D8CC87 @;A :f>9NC: @< 8;: 8D =J:
98<= @9N8B=>;= >NNC@F>=@8;< 8D � U� �� � �� NB88D <G<=:9 < @; =J: F8;=:f= 8D ;8;K
>NNB8f @9 >O@C@=G B:<IC=< L U= 7 @CC O : >NNC@:? @; \J>N=:B< )) P )) P >;? )) L
*+,- ./� � �0 � \8;<@?:B >; WKB8OI<= 1234 D8B9IC> 5 1 6 % 7 � � � 7 68 L 9:= :;< P
:=< >;? :>< ?:;8=: =J: H>B@>O C:< @; FC>I<: 6? P @ 1 �� � � � �A L 6J:; 7: F>; ?:];:
=J: D8CC87 @;A =78KNB8H:B @;=:B>F=@H: NB88D <G<=:9 �

� L 6J: H:B@]:B FJ88<:< > FC>I<: 7 @=J @;?:f + 2 :�� � � � �A < >;? > H>B@>OC: 7 @=J
@;?:f , 2 :BC � DC � (C < >= B>;?89 L EI:<=@8; + @< <:;= =8 NB8H:B $ % >;? QI:<K
=@8; , @< <:;= =8 NB8H:B $& L

� L � B8H:B $ % >;<7:B< 7 @=J >; ><<@A;9 :;= D8B =J: H>B@>O C:< :;F P :=F P >;? :>F P
>;? NB8H:B $& >;<7:B< 7 @=J >; ><<@A;9 :;= D8B :G L

� L 6J: H:B@]:B >FF:N=< @D >;? 8;CG @D 6C @< <>=@<]:? OG $% �< ><<@A;9 :;= >;? =J:
=78 NB8H:B< B:=IB; =J: <>9 : H>CI: D8B :G L



� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <

8B :>FJ NB8=8 F8C P =J: <=B>=:AG 4 8D NB8H:B $& @;?IF:< >; ><<@A;9 :;= =8 =J:
H>B@>OC:< @; =J: 8OH@8I< 7>GL � 8B:8H:B P =8 A:= >; 8N=@9 >C NB8=8 F8C NB8H:B $ %
9I<= >;<7:B @; >FF8B?>;F: 7 @=J =J@< ><<@A;9 :;= I;C:<< =J: A@H:; FC>I<: 6C @<
;8= <>=@<]:? L UD 6C @< ;8= <>=@<]:? P $% 9I<= FJ>;A: =J: H>CI: 8D >= C:><= 8;:
H>B@>OC: @; =J: FC>I<: L 6JI< P @D 5 @< <>=@<]>OC: =J: H>CI: 8D =J: NB88D <G<=:9 @<
� L Z=J:B7 @<: P 7 @=J NB8O>O@C@=G >= C:><= W =J: H:B@]:B FJ88<:< > FC>I<: 6C ;8=
<>=@<]:? OG $& �< ><<@A;9 :;= >;? $ % J>< =8 FJ>;A: =J: H>CI: 8D > H>B@>OC: :G �
7J:B: , � 2 :BC � DC � (C < L M@;F: :G 1 :G � 7@=J F8;?@=@8;>C NB8O>O@C@=G >= C:><= �&�
=J: H>CI: 8D =J: NB8=8F8C @< >= 98<= � � W&� L
� < > B:<IC= 8D =J: �\� K6J:8B:9 )) 7: S;87 =J>= 7: F>; =B>;<C>=: >; >BO@=B>BG
@;<=>;F: 8D > NB8OC:9 @; � � =8 >; @;<=>;F: 8D WKB8OI<= 1234 L 6J: NB:H@8I<
:f>9NC: @< > � U� �� � �� NB88D <G<=:9 D8B WKB8OI<= 1234 7@=J :BB8B NB8O>O@C@=G
� � W&� L
[: OB@:�G 9:;=@8; <89 : 8=J:B B:<I C=< 8; � U� < L 6J: FC><<:< � U� �X � � � >B: A:;K
:B>C@T>=@8;< 8D � U� �� � �� 7@=J X NB8H:B< >;? � B8I;?< 8D QI:<=@8; @;A L R8=J =J:
H:B@]:B >;? =J: NB8H:B< >B: >CC87:? =8 I<: =J:@B S;87 C:?A: 8D :>BC@:B QI:<=@8;<
>;? >;<7:B< L ZOH@8I<CGP � U� �X � � � � � U� �X � � � � � J8C?< P @D X ' X � >;? � ' � � L

:@A: >;? 98H �><T �
9��� NB8H:? =J>= � U� �� � �� 1 � U� �X � � � 1 � 	
 � D8B X � �
>;? � � � L 6J: B:<IC= =J>= � U� ��� N8CG �� �� 1 � 
 � �� 	 @< S;87; >< MJ>9 @B �<
6J:8B:9 P <:: ��>N��� L U= D8 CC87 < DB89 B:<IC=< 8D �R��[ ��� =J>= 9IC=@KNB8H:B
@;=:B>F=@H: NB88D <G<=:9 < 7 @=J =78K<@?:? :BB8B �@ L : LP F89NC:=:;:<< � �� O:J>H:
<@9 @C>B =8 � U� < 7 @=J 8;:K<@?:? :BB8B L

, -� � 5c4dea3 b�5 � 0010 /01��� e2eb 
6J: 9 >@; >NNC@F>=@8; 8D � U� < @; =J: F8;=:f= 8D >NNB8f @9 >O@C@=G B:<I C=< @< =J:
F8;<=BIF=@8; 8D NB8O>O@C@<=@F>CCG FJ:FS>OC: NB88D< 7 @=J <9 >CC :BB8B NB8O>O@C@=G D8B
� � KJ>B? 8N=@9 @T>=@8; NB8O C:9 < P <:: \J>N=:B< )) P )) P >;? )) L [ @=J8I= A@H@;A
?:=>@C< P 7: <J8B=CG ?:<FB@O : =J: O><@F @?:> O :J@;? =J@< F8;<=BIF=@8; L Z;: D8BF:<
=J: =78 NB8H:B< =8 7B@=: ?87; =J:@B >;<7:B< =8 >CC N 8<<@OC: QI:<=@8;< @; > <N:F@>C
:;F8?@;A P =J: <8KF>CC:? C8;A F8?: L 6J: B:<IC=@;A <=B@;A <:BH:< >< > NB88D @; =J:
F8;=:f= 8D �\� < L 6J:B:OG =J: <8I;?;:<< 8D =J: �\� ?@B:F=CG ?:N:;?< 8; =J: :BB8B
NB8O>O@C@=G 8D =J: � U� L 6JI< P B:?IF@;A =J: :BB8B @; � U� �� � �� NB88D <G<=:9 < @<
>; @9N8B=>;= P J87:H:B <IO=C: @<<I: L
� <=B>@AJ=D8B7>B? >NNB8>FJ @< =8 B:N :>= >; � U� �� � �� NB8=8F8C X =@9 :< >;? =8 >FK
F:N= 8;CG @D >CC :f:FI=@8;< >B: >FF:N=@;A L U?:>CCG 8;: 78IC? J8N: =J>= =J@< 9:=J8?
B:?IF:< =J: :BB8B =8 WY L 6J@< @< @;?::? =BI: @D =J: :f:FI=@8;< >B: N :BD8B9:? <:K
QI:;=@>CCG >;? @; >; 8OC@H @8I< 7>GP @ L : LP :>FJ NB8H:B 9I<= >;<7:B :>FJ QI:<=@8;
8;C@;: O:D8B: <::@;A =J: QI:<=@8; D8B =J: ;:f= :f:FI=@8; P >;? @< ;8= >CC87:? =8
I<: J@< S;87 C:?A: >O8I= =J: QI:<=@8;< J: 7>< ><S:? O:D8B: L
U;<=:>? P 7: 7 @CC F8;<@?:B N>B>CC:C B:N :=@=@8; P 7J:B: :>FJ NB8H:B <:;?< 8I= @=<
>;<7:B< 8;CG >D=:B B:F:@H @;A >CC @=< QI:<=@8;< L MIFJ > XKD8 C? N>B>CC:C B:N :=@=@8; 8D



� L� L �:?IF@;A =J: � BB8B � B8O>O@C@=G 


# F>; O: <::; >< > ;:7 =78KNB8H:B 8;:KB8I;? NB88D <G<=:9 7 @=J X 8iilq	o7gnsP?:;8=:? OG #�Y L 6J: H:B@]:B =B:>=< :>FJ F88B?@;>=: 8D #�Y >< >; @;?:N :;?:;=
F8NG 8D =J: 8B@A@;>C A>9 : # >;? >FF:N=< @; #� Y 8;CG @D @= 78IC? J>H: >FF:N=:?
>CC =J: X F8N @:< 8D # L [: 7 @CC :C>O8B>=: 8; =J: ?:F89N8<@=@8; @;=8 F88B?@;>=:<
@; M:F=@8; � L
 L
6J: X jr i @q k 7l7@ @n@ lnk ng	g	io #�Y 8D =J: A>9: # F8;<@<=< 8D =J: D8IB <:=< - Y P
/ Y P 3 Y P >;? 5 Y P =J: NB8O>O@C@=G 9:><IB: ?�Y ?:];:? 8; � Y �1 - Y . / Y P >;?
=J: >FF:N=>;F: NB:?@F>=: 9�Y L 
8B �+ 2 - Y >;? �, 2 / Y 7: 7B@=: �+ 1 �+ % � � � � � + Y �B:<N L �, 1 �,% � � � � � ,Y � L 6J: NB8O>O@C@=G 9:><IB: ?� Y @< ?:];:? OG

?�Y ��+ � �, � �1 Y�
�� %

? �+ � � , � � �

6J: >FF:N=>;F: NB:?@F>=: @<
9�Y ��+ � �, � �0 � �4 � �1 Y�

�� %
9 �+ � � , � � 0 � � 4 � � �

� NB8=8 F8C D8B �# F8;<@<=< 8D =78 9 >NN@;A< �0 � - Y 6 3 Y >;? �4 � / Y 6 5 Y L 6J:
H>CI: 8D #� Y @< ?:;8=:? OG 	 �#� Y � L 
8B <@9NC@F@=GP 7: 7 @CC >C<8 I<: =J: ;8=>=@8;<
�# �1 #�Y P �- �1 - Y P �/ �1 / Y P �3 �1 3 Y P �5 �1 5 Y P �? 1 ?� Y P �� �1 �- . �/ P >;?
�9 1 9�Y L � < O:D8B: P C:= �= �1 �- . �/ . �3 . �5 L
�8=: =J>= P @; F8;=B><= =8 =J: F><: 8D <:QI:;=@>C B:N:=@=@8; P NB8H:B $% @< >CC87:?
=8 =>S: >CC =J: QI:<=@8;< + % � � � � � + Y @;=8 >FF8I;= �>;? ;8= 8;CG + � � P 7J:; @=
B:<N8;?< =8 QI:<=@8; + � L 6J: <>9: J8C?< D8B NB8H:B $& L UD =J: @;NI= ( O:C8;A< =8
=J: C>;AI>A: ) P =J: NB8H:B< >CB:>?G J>H: > 7 @;;@;A <=B>=:AG @; # P <8 S;87 @;A
>C<8 =J: QI:<=@8;< 8D 8=J:B F88B?@;>=:< =J:G F>; ?8 ;8 O:==:B L 6J: NB8O C:9 7 @=J
N>B>CC:C B:N:=@=@8; @< =J:B:D8B: P =8 7J@FJ >98I;= =J @< <@?: @;D8B9 >=@8; F>; J:CN
=J: NB8H:B< =8 FJ:>= P @D =J: @;NI= ( ?8:< oig O :C8;A =8 =J: C>;AI>A: ) L
�= ]B<= P @= 7>< O :C@:H:? =J>= P >< @; =J: <:QI:;=@>C F><: P B:N :>=@;A > NB88D <G<=:9 X
=@9 :< @; N>B>CC:C B:?IF:< =J: :BB8B =8 WY P <:: �
�M��� L 9>=:B P 
8B=;87 F8;<=BIF=:?
>; :f>9NC: 7J:B: 	 �#�& � � 	 �# �& P <J87 @;A =J>= =J: =78 NB8H:B< F>; O:;:]=
DB89 =J:@B S;87 C:?A: 8D >CC =J: QI:<=@8;< @; >?H>;F: P <:: �
� M�;� L 
:@A: �
:@� ��
NB:<:;=:? =J: D8CC87 @;A A>9: # 7J@FJ J>< =J: <>9 : H>CI: >< @=< �KD8C? N>B>CC:C
B:N :=@=@8; #� & P <:: >C<8 �f:BF@<: � L� L
*+,- ./� � �	 � 6J: H:B@]:B <:C:F=< =78 @;=:A:B< + >;? , @;?:N :;?:;=CG >= B>;K
?89 DB89 :; � �< >;? <:;?< + =8 NB8H:B $% >;? , =8 $& L 6J: NB8H:B< J>H: =8 B:NCG
7 @=J ;I9O:B< 0 B:<N L 4 DB89 :; � �< L � 8B:8H:B :>FJ 8D =J:9 9I<= :@=J:B N8@;= >=
@=<:CD 8B >= =J: 8=J:B NB8H:B L 6J: H:B@]:B >FF:N=< @D
� L O8=J N8@;= >= =J: <>9 : NB8H:B >;?
� L =J: NB8H:B 7J@FJ O8=J N8@;= >= B:NC@:< 7 @=J =J: ;I9O:B @= 7>< ><S:? >;?
� L 0 
 4 � ; 98? � L



� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <

8B <89: G:>B< P @= 7>< >; 8N:; F8;E :F=IB: 7J:=J:B N>B>CC:C B:N:=@=@8; @< <I]K
F:;= D8B :H:BG A>9 :< # =8 B:?IF: =J: :BB8B NB8O>O@C@=G O:C87 >BO@=B>B@CG <9 >CC
F8;<=>;=< L 6J@< 7>< NB8H:? OG �:BO @=<SG @; ��:B�� P �:B��� D8B =J: F><: 7J:B:
? @< > po 	r ilu 9:><IB: <INN8B=:? OG > <IO<:= 8D � L V : N8@;=:? 8I= =J>= N>BK
>CC:C B:N:=@=@8; @< F8;;:F=:? =8 > ?:;<@=G H:B<@8; 8D V>C:<K�:7:== �< =J:8B:9 @;
�>9 <:G =J:8BGP NB8H:? OG 
IB<=:;O:BA >;? � >=T;:C<8; �
���� L �;D8B=I;>=:CGP
=J: NB88D =:FJ;@QI: I<:? A@H:< ;8 F8;<=BIF=@H: O8I;? 8; =J: ;I9O:B 8D B:QI@B:?
B:N :=@=@8; < L
�:F:;=CGP � >T ��>T�
� <J87:? =J>= N>B>CC:C B:N:=@=@8; B:?IF:< =J: :BB8B NB8OK
>O @C@=G 8D >;G � U� �� � �� <G<=:9 :H:; >= >; :fN8;:;=@>C B>=: P =JI< NB8H@;A =J:
<8KF>CC:? � 7l7@ @n@ � nk ng	g	io �io� n8gpln �
9��� L 6J: F8;<=>;= @; =J: :fN8;:;=
�@; J@< >;>CG<@<� ?:N:;?< 8;CG 8; 	 �# � >;? =J: 7osh nl s 	� n � 1 � �# � �1 >3 > 	 >5 >
�8D =J: 8B@A@;>C NB8OC:9 � L V @< B:<I C= @< ;87 S;87; >< =J: � 7l7@ @n@ � nk ng	g	io

� nilnu �

����
�- � �� ��,
,//�/ � �. ������� ����
�- ��>T�
�� � 
� nln n! 	sgs 7 r po8j
g	io � � �; � �� 6 �; � �� h 	g� � �: � � � r il 7@ @ : � � sp8� g� 7g r il 7@ @ A 7uns #
h 	g� m7@pn 	 �# � 7oq 7osh nl s 	�n � 1 � �# � � � 7oq 7@ @ X 2 � � i@qs

	 �#�Y � ' � �	 �# ��Y� ��� � �


8B <89 : >NNC@F>=@8;< P 8;CG =J: D>F= =J>= N>B>CC:C B:N :=@=@8; B:?IF:< =J: :BB8B
NB8O>O@C@=G O:C87 >BO@=B>B@CG <9 >CC 8iosg7ogs @< I<:? L 9:= I< B:D:B =8 =J@< D>F= ><
=J: h n7� k 7l7@ @n@ lnk ng	g	io g� nilnu L
U; =J: 9 :>;=@9 : P 
:@A: �
:@�
� <J87:? =J>= � >T � =J:8B:9 @< ;:>BCG O :<= N8<<@OC: L
V: NB8H:? =J>= =J:B: @< ;8 I;@H:B<>C F8;<=>;= � � ; <IFJ =J>=

	 �#� Y � ' 	 �# ��Y
D8B >CC � U� �� � �� NB88D <G<=:9 < L V:;F: P =J: :fN8;:;= @; 6J:8B:9 � L� 9I<= ?:N :;?
8; # L U=< @;H:B<: C8A>B@=J9 @F ?:N:;?:;FG 8; � �# � 7>< <J87; =8 O: >C98<= O :<=
N8<<@OC: OG �
� ��� L
U; =J: B:9 >@;@;A <:F=@8;< 8D =J@< FJ>N=:B P 7: A@H: >; 8H:BH@:7 8D =J: NB88D 8D =J:
�>B>CC:C �:N :=@=@8; 6J:8B:9 P O><:? 8; ��>T�
 P �>T�� P 
:@�
� L

, -� �110cea�b5 ��" 5!

U; =J: C><= <:F=@8; P 7: @;=B8?IF:? �# >< =J: N>B>CC:C B:N:=@=@8; 8D # L U; D>F= P
�# @< O :<= H@:7:? >< ;8= O :@;A <@9NCG > B:N:=@=@8; 8D =J: A>9: # P OI= >< >
 <@9IC=>;:8I< :f:FI=@8;! 8D @=< 8iilq	o7gnsP 7J@FJ 7 @CC O : ?:];:? ;:f= L
6J: 8iilq	o7gn A 7un �# � P 7J:B: " 2 :�� � � � � X < P F8;<@<=< 8D �



� L
 L \88B?@;>=: �>9:< �

� =J: <:=< �- P �/ P 3 P 5 �� =J: NB8O>O@C@=G 9 :><IB: �? �� >;? =J: >FF:N=>;F: NB:?@F>=: �9 � ?:];:? OG �9 � ��+ � �, � 0 � 4 � �1 9 �+ � � , � � 0 � 4 � L
6J: H>CI: 8D �# � 7@CC O : ?:;8=:? OG 	 � � �# � L
6JI< P @; =J: N>B>CC:C B:N :=@=@8; A>9 : �# =J: H:B@]:B >FF:N=< @D >;? 8;CG @D >CC =J:
NB:?@F>=:< �9 � P " 1 �� � � � � X P 8D =J: F88B?@;>=: A>9:< �# � >B: <>=@<]:? L [: 7 @CC >C<8
<>G =J>= �# � @< =J: B:<=B@F=@8; 8D �# =8 F88B?@;>=: " L � NB8=8F8C �0 P �4 D8B =J: A>9 :
�# @;?IF:< > NB8=8F8C 0 � P 4 � D8B =J: A>9 : �# � P 7J:B: 0 � ��+ � >;? 4 � ��, � >B: =J: "K=J
F88B?@;>=:< 8D =J: H:F=8B< �0 ��+ � B:<N L �4 ��, � L
�8=: =J>= @= @< ;8= B:QI@B:? =J>= =J: H:B@]:B 7 @CC ><S :H:BG QI:<=@8; N>@B @;
- . / 7@=J N8<@=@H: NB8O>O@C@=GL U; =J: NB88D 8D 6J:8B:9 � L� P 7: 7 @CC F8;<@?:B
B:<=B@F=@8;< 8D =J: A>9: �# =8 > QI:<=@8; <:= � � �� P 7J@FJ J>< =J: D8B9 8D >
F>B=:<@>; NB8?IF= � 1 �� . � � P 7J:B: �� � �- >;? � � � �/ L 
8B ? �� � � ; P
7: ?:];:

�?� ��+ � �, � �1 ���
�? ��+ � �, �
�? �� � � ��+ � �, � 2 � �

; � ��+ � �, � &2 � �
6J: A>9 : �#� @< ?:];:? <@9 @C>BCG =8 =J: A>9 : �# P OI= 7 @=J =J: NB8O>O@C@=G 9 :>K
<IB: �?� @;<=:>? 8D �? L 6J: A>9 : �#� 7@CC O: F>CC:? =J: lnsgl	8g	io 8D �# =8 =J:
QI:<=@8; <:= � >;? @< <89 :=@9 :< >C<8 ?:;8=:? OG �# ��	 L UD �? �� � 1 ; P 7: <:=
�?� �1 ; L
6J: D8CC87 @;A 9 >@; =:FJ;@F>C =J:8B:9 <>G< =J>= P NB8H@?:? �? �� � @< ;8=  =88!
<9 >CC P =J:B: >C7>G< :f @<=< > F88B?@;>=: " <IFJ =J>= =J: H>CI: 	 � �# �� � 8D =J: F88BK
?@;>=: A>9: �# �� @< ;8=  =88! C>BA: P F89N>B:? 7 @=J 	 �# � L
����
�- � �
 � 
� nln n! 	sgs 7 r po8g	io � & � �; � �� 6 �; � �� h 	g� � & �: � � � r il
7@ @ : � � 7oq 7 8iosg7og (� sp8� g� 7g g� n r i@ @ih 	oA � i@qs � �il 7@ @ A 7u ns #  
q	u nos 	ios X  7oq � 1 �� . � �  h� nln �� � �- 7oq � � � �/  sp8� g� 7g
� C8A �? �� �&X ' � "	� n � �? �� � � ��Y #  g� nln n! 	sgs 7 8iilq	o7gn " ir �#� sp8� g� 7g

	 � �# �� � ' � & �	 �# �� 
 (� 
� C8A �? �� �
X � ��� �

U; M:F=@8; � L� 7: 7 @CC A@H: <89 : B:9>BS< 8; =J: NB88D 8D 6J:8B:9 � L
 L RI= ]B<=
C:= I< <:: J87 6J:8B:9 � L
 @< >NNC@:? @; =J: NB88D 8D =J: �>B>CC:C �:N:=@=@8;
6J:8B:9 � L�



� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
, -, � 1� b1 /01�5 b�5 /�0� 225 2 � 5� 5bebe1a ��5105" �` �

U; 8B?:B =8 NB8H: 6J:8B:9 � L� P 7: 7 @CC >NNCG >; @;?IF=@H: >BAI9 :;= =J>= G@:C?<
> <C@AJ=CG <=B8;A:B B:<I C= L 9:= I < ?:];:

6 �X � � � �1 9>f���� ���� ��� �� �� ��	 	 �#� Y� �

D8B X 2 � >;? � 2 
� L U= 7 @CC O : F8;H:; @:;= =8 ?:];: 6 �; � � � �1 � L 6 �X � � �
@< >; INN:B O8I;? D8B =J: H>CI: �@ L : LP :BB8B NB8O>O@C@=G � 8D >;G B:<=B@F=@8; 8D X
N>B>CC:C B:N:=@=@8;< 8D # =8 > <:= � P =J>= J>< =J: D8B9 8D > F>B=:<@>; NB8?IF=� 1 �� .� � >;? 7J8<: <@T: �? �� � @< ;8= H:BG <9 >CC P 7J:B:  <9 >CC! @< QI>;=@]:?
OG � L ZO<:BH: =J>= �# 1 �# �� >;? �? � �� � 1 � P <8 6 �X � � � @< >; INN:B O8I;? D8B
	 � �# � P >;? @; N>B=@FIC>B P 6 �X � ; � 1 	 � �# � L

8B =:FJ;@F>C B:><8;< P 7: 7 @CC ;8= >NNCG 6J:8B:9 � L
 P OI= =J: D8 CC87 @;A B:K
<=>=:9 :;= 8D @= L
����
�- � �� � 
� nln n! 	sgs 7 r po8g	io � & � �; � �� 6 �; � �� h 	g� � & �: � � � r il
7@ @ : � � 7oq 7 8iosg7og (� sp8� g� 7g g� n r i@ @ih 	oA � i@qs � �il 7@ @ A 7u ns #  
q	u nos 	ios X  7oq � 1 �� . � �  h� nln �� � �- 7oq � � � �/  sp8� g� 7g r il
7@ @ 
 h 	g� � C8A �? �� �&X ' 
 ' � "	� n� �? �� � � ��� Y#  g� nln n! 	sgs 7 8iilq	o7gn
" ir �#� sp8� g� 7g

	 � �# �� � ' � & �	 �# �� 
 (�
 ��� �
U= 7 @CC O : ;:F:<<>BG =8 FJ88<: 
 F>B:DICCG <IFJ =J>= F:B=>@; ><<I9N=@8;< 9 >?:
@; =J: NB88D >B: <>=@<]:? L
�87 7: <J87 J87 �>T ?:B@H:< 6J:8B:9 � L� DB89 6J:8B:9 � L� L 9:= I< ?:;8=:
=J: INN:B O8I;? DB89 6J:8B:9 � L� OG

�	 �1 � & �	 �# �� 
 (�
 ��� �
>;? ><<I9 : =J>= � ' 
 X L [: FJ88<: >; � 1 �� . � � � �� 7@=J � C8A �? �� � ' �
=J>= 9 >f@9 @T:< 	 � �#� � P @ L : LP 6 �X � � � 1 	 � �#� � L �M8 �? �� � � ; L� RG 6J:8B:9 � L� P
7: S;87 =J>= =J:B: 9I<= O : > F88B?@;>=: " �7 L C L 8 L A LP 7: 7 @CC ><<I9: =J>= " 1 ��
7J8<: H>CI: @< ;8= =88 O@A P ;>9 :CG 	 � �# �� � ' �	 L [: 7 @CC I<: =J@<  A88?! F88BK
?@;>=: @; 8B?:B =8 9 >S: >; @;?IF=@8; <=:N @; =J: D8 CC87 @;A 7>GL �:F>CC =J>= =J:
H>CI: 	 � �#� � @< ?:];:? >< =J: 9 >f@9 >C :fN :F=:? :BB8B NB8O>O@C@=G 7 @=J B:<N:F=
=8 =J: NB8O>O@C@=G 9 :><IB: �?� P =>S:; 8H:B >CC NB8=8 F8C< �0 � �- 6 �3 P �4 � �/ 6 �5
=J: NB8H:B< F>; >AB:: IN8; L 6J@< 9 :>;< =J>= >; 8N=@9 >C NB8=8 F8C �0 P �4 �D8B =J:
NB8H:B<� <>=@<]:<

	 � �#� � 1 �
��C ��G �� �� �?� ��+ � �, � �9 ��+ � �, � �0 ��+ �� �4 ��, �� �



� L� L V87 =8 � B8H: =J: �>B>CC:C �:N:=@=@8; 6J:8B:9 �U� �

9:= I< ]f <IFJ >; 8N=@9 >C NB8=8 F8C �0 P �4 L � :f= 7: N>B=@=@8; � >FF8B?@;A =8 =J:
O :J>H@8B 8D �0 >;? �4 8; =J: ]B<= F88B?@;>=: L 
8B :H:BG N8@;= : 1 �+ � , � 0 � 4 � 2 = P
7: ?:];: > N>B=@=@8; FC><< � �: � � � OG

� �+ � , � 0 � 4 � �1 ���+ � �, � 2 � > + % 1 + 7 ,% 1 , 7 0 % ��+ � 1 0 7 4 % ��, � 1 4 � �
�8=: =J>= =J: N>B=@=@8; FC><<:< � �: � >A>@; J>H: =J: D8B9 8D F>B=:<@>; NB8?IF=< ><
B:QI@B:? D8B =J: >NNC@F>=@8; 8D 6J:8B:9 � L� L [: ?:;8=: =J: <IO<:= 8D QI:<=@8;<
8D � �: � <IFJ =J>= =J: >FF:N=>;F: NB:?@F>=: �9 @< <>=@<]:? OG

� �+ � , � 0 � 4 � �1 ���+ � �, � 2 � �+ � , � 0 � 4 � > �9 ��+ � �, � �0 ��+ � � �4 ��, �� 1 �� �
6J: <:=< � �: � 7@CC O : I<:DIC C>=:B L 6J: <@T: 8D =J: N>B=@=@8; �� �: � > : 2 = � @<
;8= =88 O @A P >;? =J:B:D8B: =J: >H:B>A: <@T: 8D > N>B=@=@8; FC><< @< ;8= =88 <9>CC L
� C<8 P @; 9>;G 8D =J:<: <IO<:=< � �: � 8D � =J: NB8=8 F8C �0 P �4 D>@C< =8 <>=@<DG =J:
NB:?@F>=: �9 % P O :F>I<: " 1 � @< > A88? F88B?@;>=: L UD �9 % @< ;8= <>=@<]:? P =J:; �9
@< >C<8 ;8= <>=@<]:? P <8 7: F>; D8BA:= >O8I= =J:<: <IO<:=< L 6J@< @< > F8;<:QI:;F:
8D =J: D>F= =J>= �9 F>; O: H@:7:? >< =J: NB8?IF= 8D �9% >;? > �X � ��K?@9 :;<@8;>C
NB:?@F>=: >;? =J>= �9% @< F8;<=>;= 8; :>FJ � �: � L 9:= I< ?:?IF: =J @< D>F= D8B9 >CCGL
UD 9 �: � 1 ; P =J:; � �: � 1 � P O :F>I<: ��+ � �, � 2 � �: � @9 NC@:<

�9 ��+ � �, � �0 ��+ �� �4 ��, �� ' 9 �+% � , % � 0 % ��+ �� 4 % ��, �� 1 9 �: � 1 ; �
UD 9 �: � 1 � P =J:; ��+ � �, � 2 � �: � @9 NC@:<

�9 ��+ � �, � �0 ��+ � � �4 ��, �� 1 9 �: �
� �� �� %

���
Y�

?� &
9 �+? � ,? � 0? ��+ �� 4? ��, �� �

6J:<: D>F=< :;>OC: I< =8 F>BBG 8I= >; @;?IF=@H: >BAI9 :;= L
[: ?:;8=: =J: F8;?@=@8;>C NB8O>O@C@=G 7 @=J 7J@FJ > B>;?89 ��+ � �, � 2 � =J>= 7><
FJ8<:; >FF8B?@;A =8 =J: ?@<=B@OI=@8; �?� C@:< @; � �: � P ?:N :;?@;A 8; : 2 = P OG

� �: � �1 �?� �� �: �� 1 �? �� �: ��
�? �� � �

ZD F8IB<: P � �= � 1 � P O :F>I<: �� �: � > : 2 = � @< > N>B=@=@8; 8D � L �8=: =J>=
=J: :H:;= ��+ � �, � 2 � �: � ?:N:;?< 8;CG 8; =J: ]B<= F88B?@;>=: 8D �#� P 7J@FJ
@< �+ % � , % � 0 % ��+ �� 4 % ��, �� L 
8B <89 : 8D =J: N>B=@=@8; FC><<:< � �: � P =J: NB:?@F>=:
�9% �+ % � , % � 0 % ��+ � � 4 % ��, �� @< ;8= <>=@<]:? L MI99 @;A =J: �KNB8O>O@C@=G 8D =J: 8=J:B
N>B=@=@8; FC><<:< A@H:< I< =J: H>CI: 8D =J: ]B<= F88B?@;>=: A>9 : L 6JI< =J: D8 CC87K
@;A FC>@9 J8C?< L
\C>@9 � L��

� �9 � 1 	 � �# %� � ' �	 �



�; \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
6J@< @< =J: N8@;= 7J:B: 6J:8B:9 � L� @< >NNC@:? L RI= =8 A:= >; ><<:B=@8; >O8I=
=J: N>B>CC:C B:N:=@=@8; A>9 : �#� P 7: >C<8 J>H: =8 F8;<@?:B =J: NB8O>O@C@=G =J>= >
B>;?89 ��+ � �, � 2 � �: � C:>?< =8 >FF:N=>;F: @; =J: A>9: �#� �� � L 9:= I< ?:;8=: =J@<
NB8O>O@C@=G OG

� �: � �1 �?� �� � � �9� 1 �? �� �: ��
�? �� �: �� �

UD �? �� �: �� 1 ; P 7: <:= � �: � �1 ; L �87 > 989:;= �< =J8IAJ= <J87 < =J>= =J:
D8CC87 @;A FC>@9 @< =BI: L
\C>@9 � L� �

�
���

� �: � � �: � 1 	 � �#� � 1 6 �X � � � �

�:f= P 7: ?:?IF: >; INN:B O8I;? D8B � �: � L ZO<:BH: =J>= @; D>F= P � �: � >;? � �: �
>B: 8;CG �X � ��K?@9 :;<@8;>C <:=< P <8 @= 9 >S:< A88? <:;<: =8 ?:];:

� � �: � �1 � ��+& � � � � � + Y � � �,& � � � � � , Y �� �� ��+ � �, � 2 � �: �� �
>;?

� � �: � �1 � ��+& � � � � � + Y � � �,& � � � � � , Y �� �� ��+ � �, � 2 � �: �� �
U; > <@9 @C>B 7>GP 7: ?:];: > NB8=8 F8C D8B =J: A>9 : �#� �Y�%�� � �� � OG

0 � �+& � � � � � + Y � �1 �0? �+ � +& � � � � � + Y � ��@ 1 � � � � � � X �
>;?

4 � �,& � � � � � ,Y � �1 �4? �, � ,& � � � � � , Y � ��@ 1 � � � � � � X � �
M@;F: =J: NB:?@F>=: 9 Y�% 8D =J: A>9: #� �Y�%�� � �� � @< <>=@<]:? NB:F@<:CG >= =J: :CK
:9 :;=< 8D � � �: � >;? =J: NB8=8 F8C �0 P �4 7>< FJ8<:; 8N=@9 >C D8B �#� P @= D8 CC87 <
=J>=

	 �#� �Y�%�� � �� � � �
?� �Y�%� �� � �: ��
?� �Y�%� �� � �: �� 1 �? �� �: ��

�? �� �: �� 1 � �: � �

� =B@H@>C INN:B O8I;? D8B 	 �#� �Y�%�� � �� � � =J>= J8C?< OG ?:];@=@8; @<
	 �#� �Y�%�� � �� � � ' 6 �X � �� � C8A ?� �Y�%� �� � �: ��� �

� C<8 P 7: J>H:
?� �Y�%� �� � �: �� 1 �? �� �: ��

? �+ � , �
1 � �: � �? �� �

? �+ � , �
� ��	 � �: �

? �+ � , �
�

UD 7: NI= =J:<: @;:QI>C@= @:< =8A:=J:B P I<@;A =J: D>F= =J>= =J: DI;F=@8; 6 �	�	� @<
9 8;8=8;: @;FB:><@;A @; =J: <:F8;? >BAI9:;= P 7: <:: =J>= =J: D8CC87 @;A FC>@9 @<
=BI: L



� L� L V87 =8 � B8H: =J: �>B>CC:C �:N:=@=@8; 6J:8B:9 �UU� ��

\C>@9 � L� �

8B >CC : 1 �+ � , � 0 � 4 � 2 9 7@=J � �: � � ; P

� �: � ' 6 
X � �� � � C8A � �: �
? �+ � , �� �

6J: FC>@9 < � L� P � L� P >;? � L� C:>? =8 > B:FIB<@H: @;:QI>C@=G D8B 6 L 9:= � �1 �: 2
9 ��� �: � � ; � O: =J: <:= 8D >CC B:>C@T>=@8;< 8D =J: F88B?@;>=: A>9 : �# %� =J>= 8 FFIB
7 @=J N8<@=@H: NB8O>O@C@=GL 6J:; @= J8C?<

6 �X � � � 1 �
���

� �: � � �: � ' �
���

� �: � 6 
X � �� � � C8A � �: �
? �+ � , �� �

U= B:9 >@;< =8 F>BBG 8I= > B:FIB<@H: :<=@9 >=@8; P I<@;A =J: O8I;? D8B 6 �X � �� 	�
=8 NB8H: =J: O8I;? D8B 6 �X � 	� L �:];:

( �1 �	 ������ �	
 �

D8B >OOB:H@>=@8; L �M8 ( @< > DI;F=@8; 8D 	 �# � P � �# � P >;? 
 L� 6J: J:>B= 8D =J:
NB88D 8D =J: D8CC87 @;A FC>@9 @< > FC:H:B >NNC@F>=@8; 8D �:;<:; �< @;:QI>C@=GL
\C>@9 � L� �

6 �X � � � ' (� Y�	 �
NB8H@?:? ; ' �	 � � >;? %

�& � ( � � L
M@;F: ; � � & �	 �# �� � � >;? �	 @< 9 8;8=8;: @; 
 P 7: F>; ];? >; >NNB8NB@>=: 

=J>= <>=@<]:< =J: ><<I9N=@8;< 7: 9 >?: ?IB@;A =J: NB88D OG <=>B=@;A DB89 
 1 ;
>;? @;FB:><@;A 
 I;=@C =J: F8;?@=@8;< J8C? L

 @;>CCGP 7: <J87 J87 6J:8B:9 � L� D8 CC87 < DB89 FC>@9 � L� L �8=: =J>= 
 � � C8A �
�O:F>I<: 
 � � >;? � � �� L 6J:B:D8B: P I;?:B =J: ><<I9N=@8;< 9 >?: >O8H: P

	 � �# � 1 6 �X � ; � ' (� Y 1 �	 �� ���� �	
 �� Y ' �	 �
 ��� � � Y 1 � �	� ��� Y� ��� � �
M8 6J:8B:9 � L� J8C?< 7 @=J

� �	 �# �� �1 @;D � �	� ��� �

7J:B: =J: @;]9I9 @< =>S:; 8H:B >CC 
 <>=@<DG @;A =J: ><<I9N=@8;< L

, -� � 1� b1 /01�5 b�5 /�0� 225 2 � 5� 5bebe1a ��5105" �`` �

U; =J@< <:F=@8; 7: A@H: >; 8H:BH@:7 8D O><@F @?:>< >;? =:FJ;@QI:< =J>= >B: I<:?
@; =J: NB88D 8D 6J:8B:9 � L� L [: ?8 ;8= =BG =8 :fNC>@; J87 =8 A:= =J: :f>F=



�� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
QI>;=@=>=@H: B:<I C= 8D =J: =J:8B:9 OI= B>=J:B >@9 =8 98=@H>=: =J: QI>C@=>=@H:
<=>=:9 :;= L 6J: :;=@B: NB88D F8H:B< 98B: =J>; �; N>A:< >;? F>; O: D8I;? @;
>; :f=:;?:? H:B<@8; �� >T��� 8D �� >T�
� L ZIB ?:<FB@N=@8; @< >C<8 O><:? 8; =J:
<J8B= 8H:BH@:7 8D =J: NB88D A@H:; OG 
:@A: @; �
:@�
� L U; N>B=@FIC>B 7: I<: 
:@A: �<
;8=@8; 8D  A88?! F88B?@;>=:< >;? =J:@B FJ>B>F=:B@T>=@8; OG F:B=>@; NB8N :B=@:< P
<:: � B8N :B=@:< ��� O:C87 L

8B =J: D8 CC87 @;A F8;<@?:B>=@8;< 7: S::N - � / � 3 � 5 � 9 � ? � X >;? =J: F8BB:<N8;?@;A
A>9 : # ]f:? L � 8B:8H:B P 7: 7 @CC F8;<@?:B A>9 :< F8;<@<=@;A 8D - � / � 3 � 5 � 9 B:<N L
�- � �/ � �3 � �5 � �9 =8A:=J:B 7 @=J NB8O>O@C@=G ?@<=B@OI=@8;< 8=J:B =J>; ? B:<N L �? L 
8B
>BO@=B>BG NB8O>O@C@=G 9 :><IB:< � � � 6 
 >;? �� � �� 6 
 7: ?:;8=: =J:
F8BB:<N8;?@;A A>9:< OG # � B:<N L �# �� L 6JI< P 7: F>; ?:;8=: =J: B:<=B@F=:? A>9 :
�#� >C=:B;>=@H:CG OG �# ��	 7J:B: � 1 �� .� � @< > ]f:? <IO<:= 8D �� L 68 <@9NC@DG
;8=>=@8; 7: ?:;8=: =J: NB8O>O@C@=G 9 :><IB: �?� OG �� L
[: =J@;S 8D 	 >< > DI;F=@8; DB89 =J: <:= 8D >CC NB8O>O@C@=G 9 :><IB:< 8; � B:<N L
�� =8 
 >;? ?:;8=: =J: H>CI:< 8D =J: A>9:< # � >;? �# �� OG 	 �� � B:<N L 	 � �� � L U;
=J: D8CC87 @;A C:99> 7: <=>=: =78 O><@F NB8N :B=@:< 8D =J: DI;F=@8; 	 L 6J: NB88D
@< C:D= =8 =J: B:>?:B P <:: :f:BF@<: � L
 L
��- - , � �� � 
� n r po8g	io 	 	s 8io g	opips 7oq 8io 87mn �


8B �� � �� 6 
 ?:];: �� � =8 O: =J: NB8E :F=@8; 8D �� 8; =J: "K=J F88B?@;>=: P @ L : LP
D8B �+ � , � 2 � C:=

�� � �+ � , � �1 �
��C ��G �� �� ��C � �G � �� �C �G �

�� ��+ � �, � �

U; N>B=@FIC>B �� � @< > NB8O>O@C@=G 9 :><IB: 8; � L [: 7 @CC F8;<@?:B =J: D8CC87 @;A
A>9 :< �

� 6J: A>9: �# �� >< @;=B8?IF:? >O8H: F8;<@<=@;A 8D �- � �/ � �3 � �5 � �9 P 7 @=J =J: 9 :>K
<IB: �� >;? H>CI: 	 � �� � L

� 6J: F88B?@;>=: A>9 : �# ��� 8D �# �� >< ?:];:? @; M:F=@8; � L
 F8;<@<=@;A 8D =J: D8IB
<:=< �- � �/ � 3 � 5 P 7 @=J =J: >FF:N=>;F: NB:?@F>=: �9 � >;? 7 @=J =J: 9 :><IB: �� L [:
?:;8=: =J: H>CI: 8D =J@< A>9 : OG 	 � � �� � L� 6J: 8;:K?@9:;<@8;>C A>9 : # �� � @;?IF:? OG =J: 9 :><IB: �� � 8; - � / � 3 � 5 � 9
7@=J H>CI: 	 � �� � � L

6J:8B:9 � L� FC>@9 < =J>= D8B  C>BA:! � 1 �� .� � �7@=J B:<N:F= =8 =J: 9 :><IB:
�? � =J:B: :f @<=< > F88B?@;>=: " <IFJ =J>= =J: NB8H:B< <IFF::? @; =J: F8BB:<N8;?@;A
F88B?@;>=: A>9: �# ��� 7@=J NB8O>O@C@=G  ;8= 9IFJ J@AJ:B! =J>; 	 �# � L [: S::N
<IFJ > C>BA: <IO<:= � ]f:? D8B =J: B:<= 8D =J@< <:F=@8; L 68 NB8H: 6J:8B:9 � L� �>T
F8;<@?:B< F88B?@;>=:< =J>= <>=@<DG F:B=>@; NB8N:B=@:< 7J@FJ C:>? =8 =J: NB8N :B=G
<=>=:? @; =J: =J:8B:9 L � < NB8N8<:? OG 
:@A: 7: F>CC F88B?@;>=:< 7 @=J =J:<:



� L� L V87 =8 � B8H: =J: �>B>CC:C �:N:=@=@8; 6J:8B:9 �UU� ��

NB8N:B=@:<  A88?! L U; =J: B:<= 8D =J@< <:F=@8; 7: FJ>B>F=:B@T: A88? F88B?@;>=:<
@; >; @;D8B9 >C 7>GL
� ;>=IB>C B:QI@B:9 :;= 8; > A88? F88B?@;>=: " <::9 < =8 O: �
�
�. �
�� � � 6J: NB8E :F=@8; �� � 8D �� 8; F88B?@;>=: " @< H:BG FC8<: =8 =J: 8B@A@;>C
NB8O>O@C@=G ?@<=B@OI=@8; ? L
68 O: 98B: NB:F@<: 7: <>G =J>= �� � @< FC8<: =8 ? @D =J: 	or ilu 7g	io7@ q	mnlA no 8n� ��� � � ? � 8D �� � 7@=J B:<N:F= =8 ? @< <9 >CC L 6J: @;D8B9 >=@8;>C ?@H:BA:;F: �8B
ln@7g	mn noglik t � @< > O><@F =88C 8D @;D8B9 >=@8; =J:8BG >;? @< ?:];:? OG

� ��� � � ? � �1 �
���

�� � �: � C8A �� � �: �
? �: � �

6J: @;D8B9 >=@8;>C ?@H:BA:;F: @< >C7>G< ;8;K;:A>=@H: >;? @D @= @< <9 >CC =J:; =J:
)% ?@<=>;F: O :=7::; =J: =78 9:><IB:< @< >C<8 <9 >CC L � <J8B= ?@<FI <<@8; 8D O><@F
NB8N :B=@:< F>; O: D8I;? @; ��>T�
� P D8B DIB=J:B @;D8B9 >=@8; <:: �� B>�; P \���� L
U= @< :><G =8 <J87 =J>= D8B C>BA: � � B8N :B=G � J8C?< D8B 9 >;G F88B?@;>=:< " L � < >
F8;<:QI:;F: 8D 9:99> � L� 7: S;87 =J>= =J: H>CI: 	 ��� � � 8D =J: A>9 : # �� � @< ;8=
9IFJ C>BA:B =J>; 	 �? � @D =J: F88B?@;>=: " <>=@<]:< � B8N :B=G � L 6JI< @= <I� F:<
=8 <J87 =J>= D8B 8;: <IFJ F88B?@;>=: " P =J: H>CI: 	 � ��� � 8D =J: F88B?@;>=: A>9 :
�# ��� @< O 8I;?:? OG <89:  7:CC O:J>H:?! DI;F=@8; 8D 	 ��� � � L Z; =J: 8=J:B J>;? @=
@< >C7>G< =BI: =J>=

	 ��� � � ' 	 � ��� � � �� L��
O:F>I<: >;G NB8=8F8C D8B =J: 8;:K?@9 :;<@8;>C A>9 : # �� � @;?IF:< @; > F>;8;@F>C
7>G > NB8=8 F8C 7 @=J =J: <>9 : H>CI: D8B =J: F88B?@;>=: A>9 : �# ��� L �:9 :9O:B
=J>= @; =J: 8;:K?@9:;<@8;>C A>9 : # �� � 8; - � / � 3 � 5 :>FJ NB8H:B @< ><S:? 8;CG
8;: QI:<=@8; L V87:H:B P @; =J: A>9 : �# ��� P :>FJ NB8H:B A:=< X QI:<=@8;< �+ B:<N L �,
OI= 8; CG J>< =8 >;<7:B =J: "K=J QI:<=@8; + � B:<N L , � L 6JI< P @A;8B@;A >CC QI:<=@8;<
OI= =J: "K=J P =J: NB8H:B< 8D =J: A>9: �# ��� F>; >NNCG =J: 8N=@9 >C <=B>=:AG 8D =J:
8;:K?@9 :;<@8;>C A>9: # �� � L � 8B:8H:B P <@;F: OG ?:];@=@8; 8D =J: NB8E :F=@8; �� � =J:
NB8O>O@C@=G ?@<=B@OI=@8; 8D QI:<=@8;< �+ � , � @; =J: 8;:K?@9 :;<@8;>C A>9 : :f>F=CG
:QI>C< =J: ?@<=B@OI=@8; 8D =J: "K=J QI:<=@8; �+ � � , � � @; =J: A>9 : �# ��� P =J: H>CI: 8D
=J @< NB8=8 F8C @< =J: <>9 : D8B O8=J A>9 :< L
6J: D8CC87 @;A C:99> ?:<FB@O :< > <N:F@>C F><: 7J:B: >; 8N=@9 >C NB8=8F8C D8B
=J: 8;:K?@9 :;<@8;>C A>9 : # �� � @< >C<8 8N=@9 >C D8B =J: A>9: �# ��� �<:: �� >T�
 P
9:99> � L��� L
��- - , � �� � �r g� nln n! 	sg r po 8g	ios � % � - ./ 6 
  � & � �- 6 
  � � � �/ 6 

sp8� g� 7g r il 7@ @ ��+ � �, � 2 �- . �/

�� ��+ � �, � 1 � % �+ � � , � � � & ��+ � � � ��, �

g� no
	 ��� � � 1 	 � ��� � �



�� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
�� ng8� ir � liir � R:F>I<: 8D �� L�� P @= B:9 >@;< =8 <J87 =J>= 	 ��� � � � 	 � ��� � LU;H:B=@;A =J: >BAI9:;= A@H:; >O8H: 7: J>H: =8 <J87 =J>= > NB8=8 F8C D8B �# ��� F>;
O: I<:? =8 ?:];: > F8BB:<N8;?@;A NB8=8 F8C 7 @=J =J: <>9 : H>CI: D8B # �� � L 6J:
O><@F @?:> @< =J>= @; =J @< <N :F@>C F><: =J: NB8H:B< 8D =J: A>9 : # �� � F>; <@9IC>=: >
XK?@9:;<@8;>C @;NI= ��+ � �, � 7@=J ?@<=B@OI=@8; �� DB89 =J: A@H:; @;NI= �+ � � , � � 7@=J
?@<=B@OI=@8; �� � L 6JI< P �f:BF@<: � L� F89NC:=:< =J: NB88D L
��
�//,
� � �� � �r ? 	s 7 k liqp8g u n7spln 	� n� 

? �+ � , � 1 � �+ � � �, �
h� nln � � - 6 
 7oq � � / 6 
 7ln 7l�	gl7lt k li�7�	@	gt u n7splns g� no
� lik nlgt � sp� 8ns gi qn' on A iiq 8iilq	o7gns 7oq gi k limn 
� nilnu � �� r il g� 	s
sk n8	7@ 87sn�
� liir � UD ? @< > NB8?IF= 9:><IB: =J:; =J: <>9 : J8C?< D8B �� OG ?:];@=@8; L � 8B:K
8H:B P @= @< :><G =8 <:: =J>= =J: F8;?@=@8; 8D 9:99> � L� @< <>=@<]:? @; =J@< F><: L
6J@< P =8A:=J:B 7 @=J =J: B:9 >BS< >D=:B � B8N :B=G � P F89NC:=:< =J: NB88D 8D 6J:8K
B:9 � L� L
�;D8B=I;>=:CGP @; A:;:B>C 7: ?8 ;8= A:= >; 8N=@9 >C NB8=8 F8C D8B �# ��� OG =>S@;A
8;: D8B # �� � L 6J: B:><8; @< =J>= @; =J: A>9 : �# ��� > NB8H:B F>; C88<: @9N8B=>;=
@;D8B9 >=@8; OG @A;8B@;A >CC OI= =J: "K=J QI:<=@8; L �:F>CC =J>= @; =J: A>9 : �# 7@=J
9 :><IB: �? =J: QI:<=@8; N>@B< <:C:F=:? >= ?@�:B:;= F88B?@;>=:< >B: @;?:N:;?:;= L
6J@< @< ;8 C8;A:B =BI: @; =J: B:<=B@F=:? A>9 : �# �� 7@=J 9 :><IB: �� L 6JI< =J:
QI:<=@8; 7J@FJ > NB8H:B B:F:@H:< 8; > F88B?@;>=: @ ?@�:B:;= DB89 " 9>G >CB:>?G
NB8H@?: @;D8B9 >=@8; 8; @=< "K=J QI:<=@8; L 
:@A: ?:];:< =J: <@?: @;D8B9>=@8; D8B
F88B?@;>=: " >< =J: QI:<=@8;< > NB8H:B B:F:@H:< 8; F88B?@;>=:< 8=J:B =J>; " L
6J: <@=I>=@8; A:=< :H:; 78B<: @D =J: QI:<=@8; > NB8H:B B:F:@H:< @; F88B?@;>=: @ @<
F8BB:C>=:? 7 @=J =J: QI:<=@8; =J>= =J: 8=J:B NB8H:B B:F:@H:< 8; =J@< F88B?@;>=: L
6J:; =J: <@?: @;D8B9 >=@8; D8B F88B?@;>=: " 9>G J:CN J@9 =8 AI:<< =J: "K=J QI:<K
=@8; 8D =J: 8=J:B NB8H:B L � < > F8;<:QI:;F: =J: <@?: @;D8B9 >=@8; F>; 8OH@8I<CG
J:CN =J: NB8H:B< =8 <IFF::? 8; F88B?@;>=: " L 6JI< > A88? F88B?@;>=: <J8IC? ;8=
8; CG 9 ::= � B8N :B=G � P @; >??@=@8; 7: <J8IC? B:QI @B: =J>= =J: <@?: @;D8B9 >=@8;
D8B A88? F88B?@;>=:< >B: @; > 7>G I<:C:<< �
�
�. �
�� 0 � 6J: <@?: @;D8B9 >=@8; D8B F88B?@;>=: " >H>@C>O C: =8 :>FJ NB8H:B
F8;H:G< >C9 8<= ;8 @;D8B9 >=@8; 8; =J: QI:<=@8; =J>= =J: 8=J:B NB8H:B B:F:@H:< 8;
=J @< F88B?@;>=: �O:G8;? =J: ?@B:F= @;D8B9 >=@8; >H>@C>OC: =8 =J: NB8H:B =JB8IAJ @=<
87; QI:<=@8; 8; F88B?@;>=: " >;? =J: ?:<FB@N=@8; 8D =J: I;?:BCG@;A NB8O>O@C@=G
9 :><IB: I<:? OG =J: H:B@]:B � L
�;D8B=I;>=:CGP :H:; =J@< F8;?@=@8; ?8:< ;8= <I� F: =8 ?:];: A88? F88B?@;>=:<
>;? =8 A:= =J: ?:<@B:? B:<IC= L \8;<@?:B =J: D8CC87 @;A :f>9NC: 7J@FJ @< A@H:; @;
�
:@�
� �



� L� L V87 =8 � B8H: =J: �>B>CC:C �:N:=@=@8; 6J:8B:9 �UU� �


*+,- ./� � ��� � � :];: > A>9: # OG - 1 / 1 3 1 5 1 :; � �< L 
8B + 2 - P , 2
/ P 0 2 3 P >;? 4 2 5 =J: >FF:N=>;F: NB:?@F>=: 9 @< A@H:; OG +7, 1 0�4 �7J:B: �
?:;8=:< n! 8@ps 	mn il � L 6J: NB8O>O@C@=G ?@<=B@OI=@8; ? @< ?:];:? OG ? �+ � , � 1 �&�
D8B >CC �+ � , � 2 - ./ P @ L : LP =J: =78 QI:<=@8;< >B: ?B>7; @;?:N:;?:;=CG DB89 :>FJ
8=J:B >;? >CC FJ8@F:< >B: :QI>CCG C@S:CGL
6J@< A>9 : @< ;8= =B@H @>C P @ L : LP @=< H>CI: @< ;8= � P <:: �f:BF@<: � L� L V87:H:B P D8B =J:
A>9 : �# 1 #� & F8;<@?:B =J: <IO<:= � 8D - & . / & =J>= @;FCI?:< :@AJ= QI:<=@8;
N>@B< P 7 B@==:; >< �+ %+& � , %,& � �� 1 :�;; � ;;� � �; �� ; �� � �;; � �; � � �; �� ��� � ��; � ;;� � ���� ; �� � ��; � ��� � ���� �;�<

U= @< >; :><G 8O<:BH>=@8; =J>= =J: NB8E :F=@8; 8D � 8; @=< ]B<= F88B?@;>=: A@H:<
=J: I;@D8B9 ?@<=B@OI=@8; 8H:B QI:<=@8; N>@B< �+ � , � L � 8B:8H:B P =J: QI:<=@8; ,% @<
@;?:N :;?:;= 8D =J: =78 QI:<=@8;< + %+& >;? +% @< @;?:N :;?:;= 8D , %,& P <:: �
:@�
 P
� B8N8<@=@8; �� L 6JI< � B8N :B=@:< � >;? � J8C? D8B F88B?@;>=: � L �:H:B=J:C:<< P =J:B:
:f @<=< > N:BD:F= <=B>=:AG D8B =J: NB8H:B< 8; =J: ]B<= F88B?@;>=: L �I<= 8O<:BH: =J>=
+ % 7 , % 1 +& � ,& D8B >CC QI:<=@8; N>@B< @; � L 6JI< 7: A:= > N :BD:F= <=B>=:AG D8B
=J: ]B<= F88B?@;>=: @D =J: ]B<= NB8H:B A@H:< =J: >;<7:B +& 7J@C: =J: <:F8;? NB8H:B
A@H:< =J: >;<7:B ,& L
�f>9NC: � L�; <::9 < =8 F8;=B>?@F= =J: <=>=:9 :;= 8D \8B8CC>BG � L� L 6J: B:><8; @<
=J>= =J: <:= � A@H:; >O8H: F>;;8= O : 7B@==:; >< �� . � � 7@=J �� � - & >;?� � � / & L �:H:B=J:C:<< P =J: A>9 : # F>; O: :f=:;?:? =8 > ;:7 A>9: # � 7J@FJ P
=8A:=J:B 7 @=J > <IO<:= � � 1 � �� . � �� P <J87 < =J>= � B8N :B=G � =8A:=J:B 7 @=J
� B8N :B=G � ?8:< ;8= <I� F: D8B > F88B?@;>=: " =8 9 ::= =J: NB8N :B=G FC>@9 :? @;
6J:8B:9 � L� L
68 8H:BF89: =J@< ?B>7O>FS 8;: J>< =8 <IO<=@=I=: � B8N:B=G � OG > <89 :7J>=
<=B8;A:B F8;?@=@8; 8; A88? F88B?@;>=:< L 6J: @?:> @< =8 B:?IF: =J: NB8OC:9 @;
> 7>G =8 NB8O>O@C@=G 9:><IB:< >< F8;<@?:B:? @; 9:99> � L� L Z;: B:NB:<:;=< ��>< > F8;H:f F89O@;>=@8; 8D 9 :><IB:< =J>= <>=@<DG =J: F8;?@=@8; 8D 9:99> � L� L
6J:B:D8B: 7: ;::? =J: D8CC87 @;A ?:];@=@8; 7J@FJ � >T F8;<@?:B< ><  NB8O>OCG =J:
98<= @9N8B=>;= ;8=@8;! D8B J@< NB88D L
� �������� � ���� �il 7 ' ! nq 8iilq	o7gn " 2 :�� � � � � X < 7 sng � ir gtk n � � 	s
A 	mno �t

�� 7 k 7lg	g	io ir g� n sng ir 8iilq	o7gns :�� � � � � X < � :"< 	ogi � � ) 7oq
%� m7@pns B? 2 -  r il 7@ @ @ 2 �  7oq D� 2 /  r il 7@ @ � 2 ) �

� no � 	s A 	mno �t

� 1 :��+ � �, � 2 �- . �/ > +? 1 B? r il 7@ @ @ 2 �  ,� 1 D� r il 7@ @ � 2 ) < �
� � qnoigns g� n r 7u 	@t ir 7@ @ sngs � ir gtk n � � �



�� \J>N=:B � L �>B>CC:C �:N :=@=@8; 8D � U� �� P�� MG<=:9 <
� < > <@9NC: >NNC@F>=@8; 8D 9:99> � L� 8;: F>; NB8H: =J>=

	 � ���� � 1 	 ��� �� � �� L��
D8B > <:= � 8D =GN: � � L � 8B:8H:B P =J: NB8O>O@C@=G 9 :><IB: �� @;?IF:< @; > ;>=IB>C
7>G > 9:><IB: � � �� � 6 
 OG

� � �� � 1 �� �� �
�Y�% �

M@;F: � � @< > F8H:B 8D �- . �/ >;? :>FJ :C:9 :;= ��+ � �, � @< F8H:B:? :f>F=CG �Y�%
=@9 :< P � � @< @; D>F= > NB8O>O@C@=G 9:><IB: D8B � � >;? 7: F>; 7B@=: �� >< =J:
F8;H:f F89O@;>=@8;

�� 1 �
� �� �

� � �� � ��� �� L��
�= =J@< N8@;= 7: F>; @9 >A@;: =J: @9N8B=>;F: 8D =J: <:= � � L U= ];>CCG :;>OC:< I<
=8 7B@=: =J: NB8O>O@C@=G 9:><IB: �� >< =J: F8;H:f F89O@;>=@8; �� L�� 8D 9 :><IB:<
��� 7@=J =J: ;@F: NB8N:B=G �� L�� L
� 8B:8H:B P 7: F>; ;87 O8I;? =J: H>CI: 	 � ��� � 8D =J: F88B?@;>=: A>9: �# ��� L 
 @B<=
;8=: =J>= > NB8=8 F8C D8B �# ��� @< >C<8 > NB8=8F8C D8B :>FJ A>9 : �# ���� L 6JI< =J:
F8;F>H@=G 8D =J: DI;F=@8; 	 � �<:: �f:BF@<: � L
� G@:C?<

	 � ��� � ' �
� �� �

� � �� �	 � ���� � �

6J: B@AJ= J>;? <@?: 8D =J@< @;:QI>C@=G F>; O: @;=:BNB:=:? >< =J: :fN:F=>=@8;
* �� �	 � ���� �� L 6J@< =8A:=J:B 7 @=J :QI>=@8; �� L�� G@:C?< =J: INN:B O8I;?

	 � ��� � ' * � � �	 ��� �� �� �
[: ;::? =J: D8CC87 @;A ;8=>=@8; L 
8B > NB8O>O@C@=G 9 :><IB: � � - . / 6 
 P
?:];: � �+ � 	� � / 6 
 =8 O: =J: @;?IF:? 9 :><IB: 8; / D8B ]f:? + 2 - P @ L : LP D8B
, 2 /

� �+ � 	� �, � 1
� �+ � , �
� �+ �

7J:B: � �+ � 1 � G�� � �+ � , � L UD � �+ � 1 ; <:= � �+ � 	� =8 O : @?:;=@F>CCG ; L �:];:
� �	� , � >;? � �, � @; =J: <>9 : 7>GL
6J: D8CC87 @;A C:99> @< > QI>C@=>=@H: H:B<@8; 8D ��>T�
 P 9:99> � L�� L U= ?:];:< >
F8;?@=@8; 8; F88B?@;>=: " =J>= <I� F:< =8 INN:B O8I;? * � � �	 ��� �� �� L
��- - , � ��0 � �ng 8iilq	o7gn " s7g	sr t � lik nlgt � � �r

* � � �� C�� �� �� �+ �� ��� �� �+ � 	� ��? �+ � 	�� �
7oq * � � �� G �� �� �� �, �� ��� �� �	� , � ��? �	� , �� �

�� L��

7ln �su 7@ @ 	 g� no * �� �	 ��� �� �� 	s pkk nl �ipoqnq �t siu n hn@ @ �n� 7mnq r po8g	io
ir 	 �? � �



[: 7@CC ;:@=J:B A@H: =J: NB88D D8B 9:99> � L�� ;8B =J: NB88D D8B =J: :f @<=:;F: 8D
<IFJ > A88? F88B?@;>=: �<:: ��>T�
 P M:F=@8; 
�� L U; <=:>? 7: A@H: > 98B: @;=I@=@H:
D8B9IC>=@8; D8B =J: F8;?@=@8; @; 9:99> � L�� <@9 @C>B =8 =J: 8;: A@H:; OG 
:@A: L
\8;<@?:B > ]f:? � 2 � � 7@=J F8BB:<N8;?@;A N>B=@=@8; :�� � � � � X < � :"< 1
� � ) >;? QI:<=@8;< B? 2 - D8B @ 2 � >;? D� 2 / D8B � 2 ) L 6J: =:B9
� ��� �� �+ � 	� � ? �+ � 	�� F>; O: @;=:BNB:=:? >< > 9 :><IB: D8B =J: @;D8B9>=@8; =J>=
=J: ]B<= NB8H:B F>; A:= 8; =J: "K=J QI:<=@8; 8D =J: 8=J:B NB8H:B DB89 =J: S;87 CK
:?A: 8D =J: QI:<=@8;< +? 1 B? D8B @ 2 � >;? ,� 1 D� D8B � 2 ) L � <@;A > ;8=@8;
8D 
:@A: 7: F>CC =J@< @;D8B9>=@8; =J: :f=:;?:? <@?: @;D8B9 >=@8; D8B F88B?@;>=: "
7@=J B:A>B? =8 � L 6JI< =J: F8;?@=@8; A@H:; @; 9:99> � L�� F>; O: B:D8B9IC>=:?
>< �
�
�. �
�� 	 � Z; >; >H:B>A: �7@=J B:A>B? =8 � � � P =J: :f=:;?:? <@?: @;D8B9 >=@8;
D8B F88B?@;>=: " F8;H:G< >C9 8<= ;8 >??@=@8;>C @;D8B9 >=@8; 8; =J: QI:<=@8; =J>=
=J: 8=J:B NB8H:B B:F:@H:< 8; F88B?@;>=: " L
� < 9:;=@8;:? >O8H: 7 @=J � B8N:B=@:< � >;? � ?:];@;A A88? F88B?@;>=:< P �>T
<J87:? =J>= D8B C>BA: � >= C:><= 8;: A88? F88B?@;>=: " :f @<=< >;? =J: H>CI: 8D
=J: F88B?@;>=: A>9 : �# ��� @< O 8I;?:? >< FC>@9 :? @; 6J:8B:9 � L� L

��50de!5!

*+�
� ��� � ��� [ J>= @< =J: H>CI: 8D =J: A>9 : A@H:; @; �f>9NC: � L�;^
*+�
� ��� � �0 � [ J>= @< =J: H>CI: 	 �# � 8D =J: A>9 : # A@H:; @; �f>9NC: � L�^
MJ87 =J>= �KD8C? N>B>CC:C B:N:=@=@8; ?8:< ;8= B:?IF: =J: :BB8B NB8O>O@C@=GP @ L : LP
	 �#�& � 1 	 �# � L
*+�
� ��� � �	 � � IC=@NC:KNB8H:B A>9 :< >B: > ;>=IB>C :f=:;<@8; 8D =78 NB8H:B
A>9 :< L \>; G8I A:;:B>C@T: =J: A>9 : A@H:; @; �f>9NC: � L� =8 =J: F><: 8D X
NB8H:B< P D8B X � � P <IFJ =J>= 	 �#�Y � 1 	 �# � ^
*+�
� ��� � �� � \>; =J: H>CI: 8D > A>9 : O: @;FB:><:? OG >CC87 @;A =J: NB8H:B< =8
I<: B>;?89 <=B>=:A@:<^
*+�
� ��� � �
 � 
8B ]f:? - � / � 3 � 5 � 9 P F8;<@?:B =J: H>CI: 	 �# � 8D =J: A>9 : #
>< > DI;F=@8; 	 �? � 8D =J: 9 :><IB: ? � - . / 6 �; � �� L MJ87 =J>= =J@< DI;F=@8; @<
F8;F>H: >;? F8;=@;I8I< 7 @=J 9 @N<FJ @=T F8;<=>;= � L





� 
� �
�������

�R��[ ��� � L R:;KZB P M L �8C?7><<:B P � L � @C@>; P >;? � L [ @A?:B<8; L � IC=@K
NB8H:B @;=:B>F=@H: NB88D< � V87 =8 B:98H: @;=B>F=>O@C@=G ><<I9N=@8;< L
U; � li8nnq	oA s ir g� n %�g� �oop7@ � �� �tuk is 	pu io 
� nilt ir
�iuk pg	oA P N>A:< ���� �� � P ���� L

�\���� U L \<@<T>B >;? � L �8B;:B L �or ilu 7g	io 
� nilt � �iq	oA 
� nilnus r il
� 	s8lngn � nu ilt @nss �tsgnu sL � F>?:9 @F � B:<< P ��� � L

�
:@� �� � L 
:@A: L Z; =J: <IFF:<< NB8O>O@C@=G 8D =J: =78 NB8H:B< @; 8;:K
B8I;? NB88D <G<=:9 < L U; � li8nnq	oAs ir g� n �g� ���� �tuk is 	pu io
� glp8gpln 	o �iuk @n! 	gt 
� niltP N>A:< ���� ��� P ��� � L

�
:@�
� � L 
:@A: L � BB8B B:?IF=@8; OG N>B>CC:C B:N:=@=@8; � =J: <=>=: 8D =J:
>B= L 6:FJ;@F>C �:N8B= \M�
K�� P [ UM�Z� 6:FJ;@F>C B:N8B=< @; \89 K
NI=:B MF@:;F: P ���
 L

�
�� �� V L 
IB<=:;O:BA >;? � L � >=T;:C<8; L � ?:;<@=G H:B<@8; 8D =J: V>C:<K
�:7:== =J:8B:9 L 	iplo7@ q 
�o7@tsn � 7g� nu 7g	�pnP 
� ���� ��� P ��� � L

�
9��� � L 
:@A: >;? 9 L 98H �><T L 678KNB8H:B 8;:KB8I;? NB88D <G<=:9 < � 6J:@B
N87:B >;? =J:@B NB8O C:9 < L U; � li8nnq	oA s ir g� n %� g� �oop7@ � ��
�tuk is 	pu io 
� nilt ir �iuk pg	oA P N>A:< ���� ��� P ���� L

�
� M��� 9 L 
8B=;87 P � L �89N:C P >;? � L M@N <:B L Z; =J: N87:B 8D 9IC=@KNB8H:B
@;=:B>F=@H: NB8=8 F8C< L U; � li8nnq	oA s ir g� n 
lq ���� �tuk is 	pu io
� glp8gpln 	o �iuk @n! 	gt 
� niltP N>A:< �
�� �� � P ���� L

�
� M�;� 9 L 
8B=;87 P � L �89N:C P >;? � L M@N<:B L � BB>=> D8B 8; =J: N87:B
8D 9IC=@KNB8H:B @;=:B>F=@H: NB8=8 F8C< L U; � li8nnq	oAs ir g� n �g�
���� �tuk is 	pu io � glp8gpln 	o �iuk @n! 	gt 
� niltP N>A:< � ���
� �� P ���; L

�
� ��� � L 
:@A: >;? Z L �:BO@=<SGL � BB8B B:?IF=@8; OG N>B>CC:C B:N:=@=@8; � �
;:A>=@H: B:<IC= L U; � li8nnq	oAs ir g� n ��g� �oop7@ ���� �ior nlno 8nio �iuk pg7g	io7@ �iuk @n! 	gt 
� niltP ���� L

�� B>�;� � L� L � B>GL �oglik t 7oq �or ilu 7g	io 
� niltL MNB@;A:BK�:BC>A P ���; L
��>N��� \ LV L �>N>?@9 @=B@8I L �iuk pg7g	io7@ �iuk @n! 	gtL �??@<8;K[:<C:GP

���� L



��>T�
� � L � >T L � N>B>CC:C B:N :=@=@8; =J:8B:9 L U; � li8nnq	oA s ir g� n % �g�
�oop7@ � �� �tukis 	pu io 
� nilt ir �iuk pg	oA P N>A:< �����
� P
���
 L

��>T��� � L �>T L � N>B>CC:C B:N :=@=@8; =J:8B:9 �DI CC H:B<@8; � L �H>@C>O C: DB89
=J: >I=J8B P ���� L

��:B��� Z L �:BO @=<SGL 687>B?< =J: N>B>CC:C B:N:=@=@8; F8;E :F=IB: L U; � lij
8nnq	oA s ir g� n �g� ���� �tuk is 	pu io � glp8gpln 	o �iuk @n! 	gt

� niltP N>A:< �;���;� P ���� L

��:B��� Z L �:BO@=<SGL 687>B?< =J: N>B>CC:C B:N :=@=@8; F8;E :F=IB: L 
� nilng	87@
�iuk pgnl � 8	no8nP �
� ��� ����� ��� P ���� L



�����

�
>FF:N=>;F: NB:?@F>=: P 0 P 
 P �
>;<7:B <@T: P �
�
F88B?@;>=: A>9: P �
�
:BB8B NB8O>O@C@=GP �
`
@;D8B9 >=@8;>C ?@H:BA:;F: P �	
�
� U� P 0

� U� �� � �� P � P 	
� U� �S PB� P �

/
N>B>CC:C B:N :=@=@8;

F8;E :F=IB: P �
A>9 : P 

=J:8B:9 P � P �

7:>S P �
NB88D <G<=:9 P �

@;=:B>F=@H: 9IC=@KNB8H:B P �
=78KNB8H:B 8;:KB8I;? P �

NB8=8F8C P 0 P 

8N=@9 >C P 	

NB8H:B P �
�
�>9 <:G =J:8BGP �
B:C>=@H: :;=B8NGP �	
�
<8I;?;:<< P �

�
H>CI:

8D > A>9 : P 	 P 
 P �
8D > NB8=8 F8C P 	

H:B@]:B P �
�
7@;;@;A <=B>=:AGP 	



��	��� �����

�
R:;KZB P �
�

:@A: P � P ��� P ��

8B=;87 P 


IB<=:;O:BA P �
�
�8C?7><<:B P �
�
V>C:< P �
�
�:7:== P �
�
� >=T;:C<8; P �
� @C@>; P �
�
98H �><T P �
�
�>T P �� ��
�
MJ>9 @B P �
�
�:BO@=<SGP �
�
[ @A?:B<8; P �


