
��������� 	�� 
���� 
��� ��� � � ��� 
��
� ���
� 
������

�� �� 
����
� �� ������

������� ������
����� �� !�"#���" $
�%��"� �%��%# " �&

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

.����/"�0��--%� !�"#���" $
� �#� 1%%�)���

!�"#���" $ %' (%�%� % � ����2 %�%�/&
3� %2 �� 44 5 4664

7899:9; <=>? @ AB9;CD=EF G=F >9D:H IE:F :9;

J



� �

��������
�=F >9D:H IE:F :9; :G DE>?:D:B9>		
 � :=�=? >G >9 =
=HD D<>D E>I:? 	
 ?=H>
G � � 9=� � :=� B�

	B9;CD=EF �BE? IE:F :9; :9 >DDE>HDBE 9=8E> 	 9=D�BE�G :G IEBIBG=? � �<= FB?=	 IE=?:HDG 	B9;C
D=EF G=F >9D:H IE:F :9; 89?=E H=ED>:9 HB9?:D:B9G � �<>D :G � D<= D>G� F8GD =9;>;= G=F >9D:H 	=�=	
IEB H=GG:9; DB > G8� H:=9D ?=;E== � �<=G= IE=?:HD:B9G �=E= HB9� EF =? :9 HBFI8D=E G:F8 	>D:B9G
>9? :9 � =�I=E:F =9DG � ��I =E:F =9D J G<B�=? D<>D �<=9 D>E;=D �BE?G >E= =>H< IE=H=?=? �

F8 	D:I 	= G=F >9D:H>		
CE= 	>D=? IE:F =G � D<=E= :G 	B9;C 	>; IE:F :9; B9 > G=F >9D:H ?=H:G:B9 D>G�
�8D 9BD B9 > 	=� :H> 	 ?=H:G:B9 D>G� � ��I =E:F =9D � E=I 	:H>D=? D<= 	B9;CD=EF G=F >9D:H IE:F :9;
=
=HD �BE G=F >9D:H ?=H:G:B9G 8G:9; B9 	
 B9= IE:F = I=E D>E;=D � ��I =E:F =9D � ?=FB9GDE>D=?
G=F >9D:H IE:F :9; 8G:9; F8H< 	B9;=E �BE? 	:GDG >D 	>;G B� � � � � >9? � :D=F G � �<=G= >E= D<=
� EGD =�I =E:F =9DG DB ?=F B9GDE>D= > G=F >9D:H IE:F :9; =
=HD GI>99:9; F >9
 :9D=E�=9:9; :D=F G
>9? 	>GD:9; F8H< 	B9;=E D<>9 > �=� G=HB9?G �



� �

��������� ��� ��� �� �� �� ��� 	
� ����
��� ���� � ����
�� ��� 
���� ��� � �� ������

� >9
 �BEF G B � IE:F :9; <>�= � ==9 GD8?:=? ��BE E=� :=� G � G== � B9G=		 � J��� � �H<>HD=E � J��� �
7:H<>E?GB9C� 	>�=<9 � �� BE� � J���� � � <=E=>G :9 E=I =D:D:B9 IE:F :9; D<= IE:F :9; GD:F8 	8G :G
:?=9D:H> 	 DB D<= D>E;=D � :9 G:F :	>E:D
 C�>G=? IE:F :9; D=GDG � = �; � �BEFCIE:F :9; � FBEI<B 	B;:H> 	
IE:F :9; >9? G=F >9D:H IE:F :9; � D<= IE:F = >9? D>E;=D >E= ?:
=E=9D �BE?G G<>E:9; GBF= G8E�>H=
>9?�BE G=F >9D:H �=>D8E=G � 7=I=D:D:B9 IE:F :9; >9? �BEFCIE:F :9; <>�= � ==9 �B89? DB IEB?8H=
	B9;C 	>GD:9; =
=HDG E>9;:9; �EBF <B8EG DB �==�G BE =�=9 FB9D<G �= �; �� �>HB�
 � � > 		>G � J�� J �
�	BF >9 =D > 	 �� J��� � � =9D:9 � � BGHB� :DH< � J��� � 78=H�	 � J��� � � =9D:9 � �= 	?F>9 � J���� �
�=F >9D:H IE:F :9; � <B�=�=E � :G DE>?:D:B9> 		
 D<B8;<D DB IEB?8H= B9 	
 G<BEDCD=EF =
=HDG D<>D
?:GG:I>D= >�D=E G=�=E>	 G=HB9?G BE >�D=E FBE= D<>9 B9= :D=F :9D=E�=9=G � =D�==9 IE:F = >9?
D>E;=D GD:F8 	: �

�G :D IBGG:�	= D<>D HBFI 	=D=	
 ?:
=E=9D IE:F :9; F =H<>9:GF G >E= BI =E>D:9; >D G=F >9D:H
	=�=	G B� IEBH=GG:9; >G HBFI>E=? � :D< BD<=E 	=�= 	G >D �<:H< IE:F :9; HB8 	? BHH8E �<= FBGD
I>EG:F B9:B8G >HHB89D �B8 	? � = D<>D D<= G>F = F=H<>9:GF G BI=E>D= >D > 		 	=�= 	G B� D<= G
 GC
D=F � �9 D<:G >ED:H 	= � �= >E= HB9H=E9=? I>ED:H8 	>E	
 � :D< 	B9;CD=EF IE:F :9; � >9? >E;8= :9
�>�BE B� > G:9; 	= F =H<>9:GF DB >HHB89D �BE > 		 D
I =G B� 	B9;CD=EF IE:F :9; � !8E � :=� :G
D<>D G<BEDCD=EF G=F >9D:H IE:F :9; :9�B 	�=G > IEBH=GG HBFI 	=D=	
 ?:
=E=9D �EBF D<>D 89?=EC
	
 :9; 	B9;CD=EF IE:F :9; � �8D =:D<=E D
I = B� IEB H=GG G<B8 	? � =<>�= >HHBE?:9; DB D<= G>F=
HBFI8D>D:B9>	 IE:9H:I 	=G >D >9
 	=�=	 B� D<= G
GD=F � �<=D<=E :D � = I =EH=ID8> 	 BE G=F >9D:H �
� 	D<B8;< B8E >HHB89D B � 	B9;CD=EF IE:F :9; :G �=E
 ;=9=E> 	 � B8E �B H8G :G GI =H:�H> 		
 B9 G=C
F >9D:H IE:F :9; � =H>8G= B8E FB?=	 F>�=G 9B�= 	 IE=?:HD:B9G :9 D<:G ?BF >:9 � �= � EGD IE=G=9D >
D<=BE=D:H> 	 >HHB89D B � 	B9;CD=EF IE:F :9; �>G=? B9 > ?:GDE:�8D=? HB99=HD:B9:GD FB?= 	 B� �BE?
E=HB;9:D:B9 � HBF� :9=? � :D< GBF = �=E
 ;=9=E> 	 	=>E9:9;�IEBH=GG:9; >GG8FID:B9G � �<= D<=BE

GI =H:�=G HB9?:D:B9G 89?=E �<:H< 	B9;CD=EF IE:F :9; G<B8 	? BHH8E � >9? IE=?:HDG D<>D G=F >9D:H
IE:F :9; G<B8 	? IEB?8H= 	B9;CD=EF =
=HDG 89?=E D<= >IIEBIE:>D= HB9?:D:B9G �=�=9 D<B8;< :D
<>G 9BD � ==9 �B89? :9 D<= 	:D=E>D8E= DB ?>D=� � �= 8G= > HBF� :9>D:B9 B� HB99=HD:B9:GD F B?C
= 		:9; >9? =�I =E:F =9D> 	 D=H<9:"8=G DB D=GD B8E HBFI8D>D:B9> 	 >HHB89D B� 	B9;CD=EF IE:F :9; �
� <=E=>G HBFI8D>D:B9> 	 FB?= 	G <>�= � ==9 8G=? FBGD B�D=9 :9 D<= 	:D=E>D8E= DB >HHB89D �BE
?>D> >�D=E D<= �>HD � B8E D<=BE=D:H> 	 >HHB89D <>G � ==9 8G=? DB ;=9=E>D= IE=?:HD:B9G >9? ;8:?=
B8E =�I=E:F =9D> 	 :9�=GD:;>D:B9G � !8E FB?=		:9; >IIEB>H< :G > 	GB 9B�=	 :9 D<>D �= D>�= :9DB
>HHB89D D>G�CGI =H:�H ?:
=E=9H=G D<>D �= IE=?:HD � :		 =�I 	>:9 D<= �>:	8E= B� IE=� :B8G GD8?:=G DB
�9? 	B9;CD=EF G=F >9D:H IE:F :9; � �BD< HBFI8D=E G:F8 	>D:B9G >9? =�I=E:F =9DG � :D< <8F>9
I>ED:H:I>9DG >E= G<B�9 DB HB9�EF B8E IE=?:HD:B9G �

�= 9B� E=� :=� D<= ?:
 =E=9D �BEF G B� 	B9;CD=EF IE:F :9; D<>D <>�= � ==9 GD8?:=? :9 D<=
	:D=E>D8E= � >9? G8FF>E:#= D<= F >� BE D<=BE=D:H> 	 >HHB89DG D<>D <>�= � ==9 IEBI BG=? � �= D<=9
IE=G=9D B8E HBFI8D>D:B9> 	 >HHB89D B � 	B9;CD=EF IE:F :9; � >9? =�I 	>:9 �<
 D<= F B?=	 IE=?:HDG
D<>D :D G<B8 	? � = I BGG:�	= DB IEB?8H= 	B9;CD=EF G=F >9D:H IE:F :9; �



� �

���������� ���� ��	

7=I=D:D:B9 IE:F :9; :G B�G=E�=? �<=9 I>ED:H:I>9DG >E= F BE= >HH8E>D= BE =� H:=9D :9 E=GIB9?:9;
DB IE=� :B8G	
 GD8?:=? �IE:F =? � D>E;=DG D<>9 DB 9=� �89IE:F =? � D>E;=DG � �<= D=EF :FI 	:H:D
F =FBE
 �>G HB:9=? �
 
 E>� � �H<>HD=E �J��� � �H<>HD=E � J���� DB E=�=E DB D<= GBED B� 89C
HB9GH:B8G F =FBE
 F=>G8E=? B9 IE:F :9; D>G�G � !9= B� D<= =>E	:=GD >HHB89DG B� 	B9;CD=EF
E=I =D:D:B9 IE:F :9; �>G �>G=? B9 � BEDB9 �G �J���� 	B;B;=9 FB?= 	 B� �BE? E=HB;9:D:B9 � � BEC
DB9 IEBIBG=? D<>D 	B9;CD=EF IE:F :9; :G D<= E=G8 	D B� > �BE?C?=D=HDBE 89:D �G D<E=G<B 	? � =:9;
	B�=E=? >G > E=G8 	D B � IE=� :B8G G8IE>CD<E=G<B 	? >HD:�>D:B9 B� D<>D �BE? 89:D � �>�= 	:=E �
�BE?>9 �J���� IEBI BG=? > G:F :	>E >HHB89D B� 	B9;CD=EF E=I =D:D:B9 IE:F :9; � :9 > F8 	D:C	>
=E=?
HB99=HD:B9:GD F B?=	 � � H
 	=		>9? � 78F=	<>ED �J���� IEBIBG=? >9 >	D=E9>D:�= F =H<>9:GF
�BE 	B9;CD=EF E=I =D:D:B9 IE:F :9; :9 9=8E> 	 9=D�BE�G � :D< E=H8EE=9D HB99=HD:B9G � �<:H< �=
>?BID :9 B8E FB?= 	 � �<=
 IBGD8 	>D=? D<>D =�IBG8E= DB =>H< I>DD=E9 :9�B 	�=G GBF = :9HE=C
F =9D> 	 	=>E9:9; � �== > 	GB �B�=E �J���� �BE > G:F :	>E >HHB89D � �= E=�=E DB D<:G IBGD8 	>D= >G
D<= �:9HE=F =9D> 	 	=>E9:9; <
IBD<=G:G� � �D IE=?:HDG D<>D > 		 B� D<= HB99=HD:B9G :9 D<= 9=D�BE�
D<>D >E= :9�B 	�=? :9 IEB H=GG:9; > I>DD=E9 � 9BD �8GD D<= D<E=G<B 	?G B� 89:DG � G<B8 	? 89?=E;B
GBF = :9HE=F =9D> 	 	=>E9:9; >G > E=G8 	D B� IE:F :9; � �9 � H
 	= 		>9? >9? 78F= 	<>ED �G FB?=	 �
=>H< 	=>E9:9; GD=I :9�B 	�=G > 	>E;= :9 :D:> 	 H<>9;= :9 =>H< �=:;<D � �<:H< E>I:? 	
 ?=H>
 G ?B�9
DB > I =EF >9=9D BE �=E
 G	B� 	
 ?=H>
 :9; GF > 		=E H<>9;= � �<8G � IE:F :9; :G D<B8;<D DB E=�=HD
D<= 9BEF > 	 HB8EG= B � 	=>E9:9; � � <=9 > 9=D�BE� :G =�IBG=? DB > IE=� :B8G	
 IE:F =? I>DD=E9 � :D
G<B8 	? G=DD 	= DB > GD>�	= E=GI B9G= FBE= "8:H�	
 � =H>8G= D<= HB99=HD:B9G :9�B 	�=? :9 IEB?8H:9;
D<= E=GI B9G= <>�= � ==9 E=:9 �BEH=? �

��� ������������� ���� ��	

�<= D<E=G<B 	? 	B�=E:9; >9? :9HE=F =9D> 	 	=>E9:9; <
IBD<=G=G � BD< H>9 >HHB89D �BE 	B9;CD=EF
E=I =D:D:B9 IE:F :9; � :9 �<:H< E=GIB9G=G DB D<= G>F = :9I8D I>DD=E9 >E= �>GD=E BE F BE= >HH8E>D=
8IB9 E=I =>D=? IE=G=9D>D:B9G � �B�=�=E � �<=9 D<= IE:F = >9? D>E;=D GD:F8 	: >E= 9BD :?=9D:H> 	
�8D E=	>D=? � D<= D<E=G<B 	? >HHB89D IE=?:HDG 9B 	B9;CD=EF =
 =HD � �<= :9HE=F =9D>	 	=>E9:9;
>HHB89D F >�=G 9B GI =H:�H IE=?:HD:B9 >� B8D <B� 	B9;CD=EF IE:F :9; �B8 	? ?=I =9? B9 D<=
	=�=	 B� G:F :	>E:D
 � =D�==9 IE:F =G >9? D>E;=DG � > 	D<B8;< � H
 	= 		>9? � 78F=	<>ED �J����
?:? F>�= D<= ;=9=E> 	 >E;8F=9D D<>D 	B9;CD=EF IE:F :9; G<B8 	? ;=9=E> 	:#= �EBF IE:F =G DB
G:F :	>E D>E;=DG B9 D<= �>G:G B � D<= >FB89D B� B�=E	>I :9 D<=:E E=IE=G=9D>D:B9G � �BE =�>FI 	= �
:9 �BEFC�>G=? IE:F :9; ��BEGD=E � J���� � D<= IE:F = >9? D>E;=D >E= G:F :	>E :9 D<>D D<=
 G<>E=
I =EH=ID8> 	 �=>D8E=G �8D >E= BD<=E� :G= 89E=	>D=? � �<=E=>G :9 G=F >9D:H IE:F :9; D<= IE:F = >9?
D>E;=D >E= G=F >9D:H> 		
 G:F :	>E BE >E= G=F >9D:HC BE HB9D=�D8> 	C>GGBH:>D=G � �9
 D<=BE
 H>I>�	=
B� F>� :9; GI =H:�H IE=?:HD:B9G >�B8D D<=G= H>G=G F8GD F >�= GDEB9;=E >GG8FID:B9G >�B8D D<=
9>D8E= B� D<= E=IE=G=9D>D:B9 >9?�BE IEBH=GG:9; B� GD:F8 	: �

� BGD B� D<= =�I=E:F =9D>	 �BE� B9 �BEFC�>G=? IE:F :9; <>G =�>F :9=? G<BEDCD=EF =
=HDG �
>G � EGD E=IBED=? �
 � =
=E � �H<�>9=�=	?D >9? 78??
 �J��� � � �<B �B89? �>GD=E 	=� :H> 	 ?=H:C
G:B9 �BE �BE?G IE=H=?=? �
 BED<B;E>I<:H> 		
 >9? I<B9B 	B;:H> 		
 G:F :	>E �BE?G � �9 HB9DE>GD �
	B9;CD=EF G:F :	>E:D
C�>G=? IE:F :9; <>G � ==9 F8H< 	=GG GD8?:=? � � =9D:9 � �=	?F>9 �J����
E=I BED=? D<>D � =�E=� �BE?G �>G=? B9 > HBFFB9 FBEI<B 	B;:H>	 EB BD � : �= �� D<= G>F = HB9GBC



� �

9>9D I>DD=E9 � IEB?8H=? > IE:F :9; =
 =HD B9 	=� :H>	 ?=H:G:B9 D<>D �>G GD:		 G:;9:�H>9D � :D<
J� :9D=E�=9:9; :D=F G � =D�==9 D<= IE:F = >9? D>E;=D � �<:G �>G DE8= E=;>E? 	=GG B� �<=D<=E
BE 9BD D<= �BE?G �=E= G=F >9D:H> 		
C>GGBH:>D=? � � <=9 �BE?G �=E= G=F >9D:H> 		
C >9? 9BD
FBEI<B 	B;:H>		
CE= 	>D=? � D<= IE:F :9; =
 =HD �8 		
 ?:GG:I>D=? >�D=E > 	>; B� J� :D=F G � 78=H�	
�J���� <>G E=IBED=? HB9G:GD=9D 	B9;CD=EF IE:F :9; =
=HDG :9 D>H<:GDBGHBI:H �BE? E=HB;9:D:B9 �
�<=9 =>H< �BE? �>G IE:F =? �
 > 	>E;= G=D B� BED<B;E>I<:H> 		
 G:F :	>E �BE?G � �D8?:=G �

78=H�	 � ! 	?G �J���� >9? �=8GD= 	 =D > 	 � �J���� IEB� :?= HB9�=E;:9; =� :?=9H= �BE D<=G= E=G8 	DG �
78=H�	 :9D=EIE=D=? D<= E=G8 	DG B � <:G J��� GD8?:=G 8G:9; � H
 	= 		>9? � 78F= 	<>ED �G :9HE=F =9C
D>	 	=>E9:9; <
IBD<=G:G � HBF� :9=? � :D< >9 >GG8FID:B9 >�B8D D<= ?:GDE:�8D=? 9>D8E= B� �BE?
E=IE=G=9D>D:B9G � �D �>G IE=?:HD=? D<>D D<= >FB89D B� �BEF CIE:F :9; G<B8 	? :9HE=>G= � :D< D<=
G:F :	>E:D
 � =D�==9 IE:F = >9? D>E;=D � � GG8F :9; >9 BED<B;E>I<:H E=IE=G=9D>D:B9 B� �BE?G :9
�<:H< >HD:� :D
 �>G ?:GDE:�8D=? >HEBGG F >9
 89:DG � <= E=>GB9=? D<>D BED<B;E>I<:H> 		
 G:F :	>E
�BE?G �B8 	? >HD:�>D= F >9
 �=>D8E=G :9 HBFFB9 � >9? D<=E=�BE= �B8 	? � =9=�D F8D8> 		
 �EBF
D<= GDE=9;D<=9:9; B � HB99=HD:B9G � =D�==9 D<BG= �=>D8E=G � �BD= D<>D 78=H�	 �G �J���� �9?:9;G
H>99BD � = =�I 	>:9=? >?="8>D= 	
 �
 D<=BE:=G D<>D IBGD8 	>D= 	B9;CD=EF D<E=G<B 	? H<>9;=G :9
�BE?C?=D=HDBE 89:DG � D<=G= �	BH> 	:GD� D<=BE:=G �B8 	? 9BD IE=?:HD G8H< =
 =HDG DB ;=9=E> 	:#= DB
� :G8> 		
 G:F :	>E �BE?G �

� <=E=>G E=I =D:D:B9C >9? �BEF CIE:F :9; =
=HDG F >
 � = �=E
 	B9;C 	>GD:9; � G=F >9D:H IE:F :9;
�� =
=E � �H<�>9=�= 	?D � J��J� B9 :FI 	:H:D F =FBE
 D=GDG G8H< >G 	=� :H> 	 ?=H:G:B9 >9? 9>F :9;
<>G � ==9 �B89? DB ?:G>II =>E �<=9 D<= IE:F = >9? D>E;=D >E= G=I>E>D=? �
 G=�=E> 	 :9D=E�=9:9;
:D=F G BE D:F = 	>;G B� FBE= D<>9 G=�=E>	 G=HB9?G �= �; � �=9D:9 � �=	?F>9 � J��� � � >99=9�E:9;
� � E:>9? � J��� � � =9?=EGB9 =D > 	 �� J��� � � H� >F>E> � J���� � � B9G= 		 � J��� � 7>DH 	:
 =D > 	 ��
J���� � �D8?:=G B � G=F >9D:H IE:F :9; >HEBGG > 	>; B� > G:9; 	= :9D=E�=9:9; :D=F �E=� :=�=? :9
�BBE?=9G � � =G9=E � J��� � � >GGB9 � J���� <>�= 
 := 	?=? F :� =? E=G8 	DG � �BBE?=9G � � =G9=E
�J���� <>�= G<B�9 > �=E
 GF > 		 �8D E= 	:>�	= G=F >9D:H IE:F :9; =
=HD :9 D<= 	=� :H> 	 ?=H:G:B9
D>G� >HEBGG > 	>; B � > G:9; 	= :D=F � =�=9 �<=9 D<= IBGG:� :	:D
 B� HB9GH:B8G HBFI>E:GB9 B� IE:F =G
>9? D>E;=DG :G F :9:F :#=? � � =�=ED<=	=GG � D<= >�B�= 	:D=E>D8E= �B8 	? G8;;=GD D<>D G=F >9D:H
IE:F :9; <>G 	:DD 	= BE 9B =
=HD � =
B9? D<= :FF=?:>D= G=F >9D:H HB9D=�D �

�= 9B� ?=GHE:� = B8E � :=� B � 	B9;CD=EF IE:F :9; :9 HB99=HD:B9:GD 9=D�BE�G � �<:H< IE=C
?:HDG D<>D > 	B9;CD=EF G=F >9D:H IE:F :9; =
 =HD G<B8 	? > 	GB � = I BGG:�	= � �B >9D:H:I>D= � �=
IEBI BG= D<>D 	B9;CD=EF G=F >9D:H IE:F :9; :9�B 	�=G :9HE=F =9D> 	 	=>E9:9; :9 G=F >9D:H 9=D�BE�G
E>D<=E D<>9 > IEBH=GG G8H< >G E=G:?8> 	 >HD:�>D:B9 D<>D F =?:>D=G G<BEDCD=EF =
=HDG � �<8G B8E
IEBI BG=? FB?= 	 B � 	B9;CD=EF G=F >9D:H IE:F :9; :G 9BD F =>9D � �BE D<= FBF =9D >D 	=>GD � DB
E:�> 	 FB?= 	G D<>D G==� DB >HHB89D �BE G<BEDCD=EF IE:F :9; � �<B8;< �89?>F =9D> 		
 ?:
=E=9D
�EBF =>H< BD<=E � D<= IEB H=GG=G 89?=E	
 :9; G<BEDC >9? 	B9;CD=EF G=F >9D:H IE:F :9; >E= G==9 >G
HBFI 	=F =9D>E
� !9= :G 	:�= 	
 HE8H:>	 �BE G8IIBED:9; D<= D
I= B� E>I:? � �8D DE>9G:=9D � >9D:H:I>C
D:B9G 9=H=GG>E
 �BE =� H:=9D ?:GHB8EG= >9? E=>?:9; �<=E=>G D<= BD<=E E=�=HDG >9? HB9DE:�8D=G
DB D<= HB9GDE8HD:B9 B� 	B9;C 	>GD:9; G=F >9D:H 9=D�BE�G � � G > E=G8 	D � D<= D
I= B� D=GD D<>D
� =GD E=�=>	G 	B9;CD=EF G=F >9D:H IE:F :9; � :		 � = ?:
 =E=9D �EBF D<= B9= D<>D :G G=9G:D:�= DB
G<BEDCD=EF IE:F :9; � �<= B�=E�<=	F:9; F>� BE:D
 B� G<BEDCD=EF IE:F :9; D=GDG <>�= �B H8GG=?
B9 D<= 	=� :H> 	 	=�=	 �<=E=>G �BE 	B9;CD=EF IE:F :9; DB � = E=�=> 	=? � D<= D=GDG 9==? DB >HH=GG D<=
G=F >9D:H 	=�=	 DB > ;E=>D=E ?=;E== � �<=G= :GG8=G >E= >??E=GG=? >D ;E=>D=E 	=9;D< :9 IE=G=9D:9;



� �

B8E FB?= 	 >9? D<= =�I=E:F =9DG D<>D G8IIBED :D �

���� ����	��� ��� �� ��������� ��������

�B >HHB89D �BE ?:
=E=9H=G :9 G:F :	>E:D
 IE:F :9; �<=9 D<= IE:F =G >E= � :G8> 		
C �=EG8G G=F >9D:H> 		
C
E=	>D=? � :D< :9 > HBFI8D>D:B9> 	 �E>F =�BE� � �= � =;:9 �
 ?=GHE:� :9; > HB99=HD:B9:GD F B?= 	 B�
�BE? E=HB;9:D:B9 �<:H< :9�B 	�=G F8 	D:I 	= 	=�= 	G B� IEB H=GG:9; � �<:G FB?= 	 �>G BE:;:9> 		
 IEBC
IBG=? �
 � :9DB9 � �<> 		:H= �J�� J� DB >HHB89D �BE G
FIDBF G B� E=>?:9; :FI>:EF =9D G8H< >G
D<BG= G==9 :9 I =BI 	= � :D< ?==I ?
G	=� :> � �<= 9=D�BE� �>G DE>:9=? � :D< >9 :D=E>D:�= �=EG:B9 B�
D<= �>H�CIEBI>;>D:B9 	=>E9:9; IEBH=?8E= �78F= 	<>ED =D > 	 �� J���� DB F >I BED<B;E>I<:H E=IC
E=G=9D>D:B9G B� �BE?G B9DB ?:GDE:�8D=? G=F >9D:H E=IE=G=9D>D:B9G � :> > 	>
=E B� <:??=9 89:DG �
� :D< D<= <= 	I B � G=F >9D:H �H 	=>98I 89:DG� C >9 =�DE> <:??=9 	>
=E B9 	
 HB99=HD=? DB D<=
G=F >9D:H 89:DG � �<=E= �=E= �==?C�BE�>E? HB99=HD:B9G �EBF BED<B;E>I<:H DB <:??=9 89:DG � >9?
E=H:IEBH> 	 HB99=HD:B9G � =D�==9 D<= <:??=9 >9? G=F >9D:H 89:DG � D<= H	=>98I >9? G=F >9D:H
89:DG � >G �=		 >G � :D< :9 D<= G=F >9D:H 	>
=E �

� G:9; D<:G >EH<:D=HD8E= � � :9DB9 � �<>		:H= IEBI BG=? > 9B�= 	 � :=� B� D<= F =H<>9:GF 89C
?=E	
 :9; �BE? E=HB;9:D:B9 @ �<=9 > �BE? :G IE=G=9D=? DB D<= 9=D�BE� >G >9 BED<B;E>I<:H :9I8D
I>DD=E9 � D<= E=GD B � D<= 9=D�BE� � :9H 	8?:9; D<= G=F >9D:H >9? <:??=9 	>
=EG � ;E>?8>		
 G=DD 	=G
:9DB > GD>�	= E=IE=G=9D>D:B9 H> 		=? >9 �������	� 
����� 7=HB;9:D:B9 BHH8EG �<=9 :D E=>H<=G D<=
HBEE=HD >DDE>HDBE � �<= H8EE=9D GD>D= �=HDBE B� D<= :9I8D 89:DG H>9 � = D<B8;<D B� >G E=IE=C
G=9D:9; > G:9; 	= IB:9D :9 > <:;<C?:F =9G:B9> 	 BED<B;E>I<:H GI>H= � � :D< ?:F =9G:B9> 	:D
 ="8>	
DB D<= 98F� =E B � BED<B;E>I<:H :9I8D 89:DG � A:�=� :G= � D<= H8EE=9D GD>D= �=HDBE B� D<= G=F >9C
D:H 89:DG H>9 � = D<B8;<D B � >G > G:9; 	= IB:9D :9 G=F >9D:H GI>H= � � :D< ?:F =9G:B9>	:D
 ="8>	
DB D<= 98F� =E B� G=F >9D:H 89:DG � � =H>8G= D<=E= :G 9B G
GD=F >D:H HBEE=GI B9?=9H= � =D�==9
BED<B;E>I<:H >9? G=F >9D:H �=>D8E=G � D<= 9=D�BE� F8GD 	=>E9 DB F >I IB:9DG D<>D F >
 � =
9=>E�
 :9 D<= BED<B;E>I<:H GD>D= GI>H= B9DB F8H< FBE= ?:GD>9D IB:9DG :9 D<= G=F >9D:H GD>D=
GI>H= � �9 HB9DE>GD � G=F >9D:H> 		
CE=	>D=? �BE?G >E= D
I:H> 		
 E=IE=G=9D=? �
 ?:GD>9D I B:9DG :9
BED<B;E>I<:H GI>H= � �8D 9=>E�
 IB:9DG :9 G=F >9D:H GI>H= � =H>8G= D<=
 G<>E= F >9
 G=F >9D:H
�=>D8E=G � � <=9 D<= 9=D�BE� :G ?>F >;=? �
 E=FB� :9; HB99=HD:B9G BE >??:9; 9B:G= DB D<=
�=:;<DG � D<= E=>?:9; I>DD=E9 >GGBH:>D=? � :D< ?==I ?
G	=� :> :G B�G=E�=? @ 9BD B9 	
 >E= � :G8> 		

G:F :	>E �BE?G �= �; � 
�� >9? ��� � BHH>G:B9> 		
 HB9 �8G=? � �8D G8�GD:D8D:B9 =EEBEG :9�B 	� C
:9; G=F >9D:H> 		
CE= 	>D=? �BE?G >E= >	GB B�G=E�=? �= �; � 
�� E=>? >G �!
 � � >G >E= F :�=?
� :G8> 	CG=F >9D:H =EEBEG �= �; � 
�� E=>? >G 7�� � �

���	����� �������� ���� ��	 �� ��������� ��������

�?BID:9; D<= � :9DB9C�<>		:H= � :=� B � �BE? E=HB;9:D:B9 	=>?G 8G DB HB9H=ID8> 	:#= D<= IEBH=GG
B� 	B9;CD=EF IE:F :9; E>D<=E ?:
=E=9D 	
� � <=9 > �BE? :G IE=G=9D=? DB D<= 9=D�BE� >9? :DG
G=F >9D:H E=IE=G=9D>D:B9 :G >HD:�>D=? � >GG8F :9; 78F =	<>ED � � H
 	= 		>9? �G � :=� B� 	B9;CD=EF
IE:F :9; :G HBEE=HD � > 		 D<= HB99=HD:B9G I>ED:H:I>D:9; :9 D<= =9D:E= >HD:�>D=? I>D<�>
 B� 89:DG
G<B8 	? � = > 	D=E=? � �<=G= �=:;<D H<>9;=G G<B8 	? :9HE=>G= D<= IEB�>� :	:D
 D<>D D<= 9=D�BE�
� :		 IEB?8H= D<= G>F = E=GI B9G= �<=9 ;:�=9 D<= G>F= :9I8D I>DD=E9 :9 D<= �8D8E= � =�=9 :�



� �

D<= I>DD=E9 :G 9B:G
 BE :9HBFI 	=D= � >9? G<B8 	? F>�= D<= G>F = 89:DG =�=9 FBE= GDEB9; 	

>HD:�= D<= 9=�D D:F = �:� D<=
 >E= 9BD > 	E=>?
 >D D<=:E F >� :F8F >HD:�>D:B9 	=�=	G� � �<8G �
D<= >DDE>HDBE �BE D<:G I>ED:H8 	>E :9I8D I>DD=E9 � :		 � = ���� �� ���� � =H>8G= D<= G<>I = B� D<=
>DDE>HDBE �>G:9 <>G 9B� � ==9 > 	D=E=? � D<= 9=D�BE� �G E=GIB9G=G DB BD<=E I>DD=E9G G<B8 	? > 	GB
� = >
 =HD=? � �F>		 I=ED8E�>D:B9G :9 D<= GD>D= B� D<= 9=D�BE� :9 D<= � :H:9 :D
 B� D<:G >DDE>HDBE
G<B8 	? � = I8 		=? FBE= GDEB9; 	
 �>H� DB D<= >DDE>HDBE GD>D= � �=F >9D:H> 		
 CE=	>D=? �BE?G F :;<D
D<=E=�BE= � = =�I=HD=? DB � =9=�D �EBF D<=:E 9=>E�
 9=:;<� BE <>� :9; � ==9 IE:F =? � � =H>8G= D<=:E
>DDE>HDBEG �B8 	? B�=E	>I :9 F>9
 ?:F =9G:B9G � � E:F :9; � :D< F8 	D:I 	= G=F >9D:H> 		
 G:F :	>E
IE:F =G G<B8 	? IEB?8H= >9 =�=9 	>E;=E =
 =HD D<>9 G:9; 	=C�BE? G=F >9D:H IE:F :9; � �> 	BD> �
�>8 	 �J���� �B89? =FI:E:H> 	 G8IIBED �BE D<:G IE=?:HD:B9 :9 D<= HB9D=�D B� 
� 	������� � ��� ��	 @
D�B IE:F =G IEB?8H=? FBE= IE:F :9; D<>9 B9= IE:F = � �<= HBFI8D>D:B9> 	 E=>GB9 �BE D<:G
IE=?:HD:B9 :9 D<= H>G= B � 
	�	 ����� � ��� ��	 :G D<>D D<= G=F >9D:H >DDE>HDBEG �BE D<= IE:F =G
�B8 	? � = ?==I =9=? IE=�=E=9D:> 		
 > 	B9; D<BG= ?:F =9G:B9G HBFFB9 DB F >9
 = 	=F =9DG B� D<=
IE:F = G=D � >9? HBFFB9 DB D<= D>E;=D >G �= 		 � !9 D<= BD<=E <>9? � D<BG= ?:F =9G:B9G B� D<=
>DDE>HDBE �>G:9G �BE D<= IE:F =G �<:H< �=E= 9BD G<>E=? �
 D<= D>E;=D �B8 	? � = E= 	>D:�=	

89>
 =HD=? �

�B F>�= D<= >� B�= IE=?:HD:B9G FBE= HB9HE=D= � :� �= HB8 	? F =>G8E= >D D<= 
 �� �� ��� 
���

D<= G=DD 	:9; D:F = B � D<= 9=D�BE� � �= �B8 	? =�I =HD DB G== 	B9;CD=EF G=F >9D:H IE:F :9; � �B� C
=�=E � � =H>8G= G=F >9D:H> 		
CE=	>D=? �BE?G 9BEF > 		
 >E= �>E >I>ED :9 D<= BED<B;E>I<:H GI>H= � >
G=F >9D:H IE:F = �B8 	? 9BD � = =�I=HD=? DB :9�8=9H= G=DD 	:9; D:F = DB D<= G>F = ?=;E== >D D<=
BED<B;E>I<:H 	=�= 	 � � :F :	>E IE=?:HD:B9G HB8 	? � = F >?= E=;>E?:9; <8F>9 I>ED:H:I>9DG @ �<=9
IE:F =? � :D< > �BE? <>� :9; G:F :	>E G=F >9D:HG DB D<= D>E;=D � I>ED:H:I>9DG G<B8 	? � = �>GD=E B9
> G=F >9D:H E=DE:=�> 	 D>G� G8H< >G G=F >9D:H H 	>GG:�H>D:B9 � !9 D>G�G G8H< >G 	=� :H> 	 ?=H:G:B9
BE �BE? :?=9D:�H>D:B9 D<>D ?=I =9? 	=GG ?:E=HD 	
 B9 G=F >9D:HG � <B�=�=E � D<=E= G<B8 	? 9BD � =
GDEB9; =� :?=9H= B � G=F >9D:H IE:F :9; �

� <
 <>�= IE=� :B8G =�I =E:F =9DG �>:	=? DB G<B� 	B9;CD=EF G=F >9D:H IE:F :9; !8E IE=C
?:HD:B9G G8;;=GD D<>D D<= �B 		B� :9; D�B �>E:>�	=G >E= HE:D:H> 	 @ J� D<= D>G� � >9? :9 I>ED:H8 	>E �
D<= 	=�= 	 B� IEBH=GG:9; :9 �<:H< D<= I>ED:H:I>9D =9;>;=G �<=9 E=GI B9?:9; DB �BD< IE:F = >9?
D>E;=D �BE?G � >9? �� D<= ?=;E== B � G=F >9D:H B�=E	>I � BE 98F� =E B� G<>E=? �=>D8E=G � =D�==9
D<= IE:F =G >9? D>E;=DG � �B B8E �9B� 	=?;= � � :D< D<= =�H=ID:B9 B� �B 	D# �G �BE� ��B 	D# � J��� �
�B 	D# � J��� � G== 
 =9=E> 	 � :GH8GG:B9 � � >		 B� D<= IE=� :B8G >DD=FIDG DB GD8?
 D<= D:F =CHB8EG=
B� G=F >9D:H IE:F :9; <>�= 8G=? �BE? E=HB;9:D:B9 D>G�G G8H< >G 	=� :H> 	 ?=H:G:B9 E>D<=E D<>9
=�I 	:H:D 	
 G=F >9D:H D>G�G G8H< >G >9:F >H
 BE G:#= ?=H:G:B9G � !8E IE=?:HD:B9 :G D<>D D<= G=C
F >9D:H IE:F :9; =
 =HD BHH8EG �
 ?==I =9:9; >DDE>HDBEG :9 G=F >9D:H GI>H= �BE �BD< IE:F =G >9?
E=	>D=? D>E;=DG � >9? D<>D D<:G =
=HD G<B8 	? IE:F >E:	
 F>9:�=GD :DG=	� B9 G=F >9D:H E=DE:=�> 	
D>G�G � �8ED<=E � > H	BG= F >DH< � =D�==9 D<= D
I= B� IEB H=GG:9; :9�B 	�=? ?8E:9; IE=G=9D>D:B9 B�
D<= IE:F = >9? D>E;=D G<B8 	? > 	GB � = HE:D:H> 	 � �<:G 	>GD IB:9D <>G � ==9 ?=FB9GDE>D=? IE=� :C
B8G	
 :9 > G=E:=G B � IE:F :9; =�I=E:F =9DG �
 �E:=#=9 � � BGHB� :DH< � � = 		BG �J���� � ��H=ID �BE


����� � �������� ������ � ����  !" "#�$ � #�% ���! #���%� �" ���"�&� '"!  �!#���!����� &�% �&( �& " ���
� ��#��  ����&�# ) *���� ���+ $�#�!�� � �# � ��&( �&��"("�# �" � ��% "!�!+  !�% �&( �,��� - .��+ �% ��% �&��$
�� �#  !�% �&( �,��� �#�&( � #� �!��� #�� "' '�#�/$���+�&( *��(��# �" #�"!� #�"!�/��!% �"!!�����"&# � ��*��&
�&��# 0 ����� ����# ��!"## !���&��+  !�#�&��$  ����!&# -



� �

B9= =�I=E:F =9D � D<=G= GD8?:=G >GG=GG=? ��� �����	� � ��� ��	 :9 > G=F >9D:H H 	>GG:�H>D:B9 D>G� �
�E:=#=9 =D >	 � �B89? D<>D �<=9 	=� :H> 	 ?=H:G:B9 BE 9>F :9; B9 D<= IE:F :9; �BE? 	:GD �>G
�B 		B�=? �
 > G=F >9D:H ?=H:G:B9 �= �; � B� G:#= BE >9:F >H
 � B9 D<= D>E;=D �BE? 	:GD � D<=E= �>G
9B IE:F :9; =
=HD � !9 	
 �<=9 D<= D>G� I=E�BEF =? B9 D<= IE:F :9; 	:GD D>II=? :9DB D<= G>F=
	=�=	 B� IEBH=GG:9; �BE <:;<=E� � >G HBFI>E=? � :D< D<= D>G� I =E�BEF =? B9 D<= D>E;=D 	:GD � ?:?
IE:F :9; BHH8E � >	D<B8;< D<= D>G�G ?:? 9BD <>�= DB � = :?=9D:H> 	 �

!8E G=HB9? IE=?:HD:B9 :G D<>D D<= ?=;E== B� G=F >9D:H B�=E	>I G<B8 	? >	GB � = > HE:D:H> 	 �>E:C
>�	= � !9 	
 �<=9 D<= IE:F = >9? D>E;=D <>�= G8� H:=9D 	
 B�=E	>II:9; �>G:9G B� >DDE>HD:B9 :9
G=F >9D:H GI>H= �B8 	? �= IE=?:HD 	B9;CD=EF G=F >9D:H IE:F :9; � �<8G � �BE?G �<:H< >E= <:;< 	

>GGBH:>D=? B9 D<= �>G:G B� �E==C>GGB H:>D:B9 9BEF G �8D >E= 9BD I>ED:H8 	>E	
 G:F :	>E :9 F =>9C
:9; � G8H< >G �7��� >9? �����7 � �B8 	? 9BD � = =�I=HD=? DB IEB?8H= 	B9;CD=EF IE:F :9; �
�<:G IE=?:HD:B9 F >�=G :9D8:D:�= G=9G= �<=9 IE:F :9; :G � :=�=? >G > E=�=HD:B9 B� :9HE=F =9D> 	
	=>E9:9; � �= �B8 	? 	:�= E=IE=G=9D>D:B9G :9 F =FBE
 DB E=�=HD B8E E=H=9D =�I=E:=9H=G � >9?
�BE 	=>E9:9; DB ;=9=E> 	:#= DB :D=F G �<:H< <>�= B�=E	>II:9; F =>9:9;G � <B�=�=E � FBE= ?:GD>9D
>GGBH:>D:B9G G8H< >G �7��� C�����7 F :;<D � = F B?= 		=? � =DD=E �
 GBF = >	D=E9>D= 	=>E9:9;
F=H<>9:GF �

�<= �B 		B� :9; G:F8 	>D:B9G >9? =�I =E:F =9DG �=E= H>EE:=? B8D DB D=GD B8E IE=?:HD:B9G >� B8D
	B9;CD=EF G=F >9D:H IE:F :9; � � :F8 	>D:B9 J :9�B 	�=? G=F >9D:H IE:F :9; :9 > 9=8E> 	 9=D�BE�
8G:9; �	BH�=? IE:F :9; DE:> 	G � � :D< IE:F :9; �	BH�G HB9G:GD:9; B� F8 	D:I 	= G=F >9D:H IE:F =G I =E
D>E;=D � �=DD	:9; D:F = �>G D<= ?=I =9?=9D F =>G8E= � � :F8 	>D:B9 � :9�B 	�=? > G:F :	>E D=GD:9;
IEB H=?8E= � �8D � :D< B9 	
 > G:9; 	= E=	>D=? G=F >9D:H IE:F = I =E D>E;=D �BE? � !8E IE=� :B8G
G:F8 	>D:B9G �� =H�=E =D > 	 �� J���� :9�=GD:;>D=? E=I =D:D:B9 IE:F :9; � �BEF IE:F :9; >9? G=F >9D:H
IE:F :9; 8G:9; G:9; 	=C�BE? IE:F :9; DE:>	G � >9? �B89? >9 :9D=E>HD:B9 � =D�==9 D<= IE:F = D
I=
�BED<B;E>I<:H �=EG8G G=F >9D:H� � >9? D<= 	=�= 	 B� IEBH=GG:9; ?8E:9; D<= D=GD �BED<B;E>I<:H
�=EG8G G=F >9D:H 	>
=E G=DD 	:9; D:F =� � �= ?=G:;9=? D<= H8EE=9D G:F8 	>D:B9G DB E=I 	:H>D= B8E
IE=� :B8G E=G8 	DG B9 G=F >9D:H IE:F :9; � �B�=�=E � �= FB?:�=? B8E IEB H=?8E= :9 D�B G8�GD>9D:> 	
�>
G DB G:F8 	>D= FBE= E=> 	:GD:H> 		
 > 	B9;CD=EF IE:F :9; IEBH=?8E= D<>D HB8 	? � = >II 	:=?
DB <8F >9 I>ED:H:I>9DG @ � :EGD � E>D<=E D<>9 IE=G=9D:9; > G:9; 	= E=	>D=? IE:F = :FF=?:>D= 	

IE=H=?:9; =>H< D>E;=D � �= G� :DH<=? DB > �	BH�=? IE:F :9; IEBH=?8E= � :9 =>H< �	BH� B� DE:> 	G �
G=�=E> 	 E=	>D=? >9? 89E=	>D=? IE:F =G �=E= IE=G=9D=? � �B 		B�=? �
 > D>E;=D �BE? � �<:G :G >
FBE= E=>	:GD:H G:F8 	>D:B9 B � 	B9;CD=EF IE:F :9; � � =H>8G= D<=E= >E= F8 	D:I 	= :9D=E�=9:9; :D=F G
� =D�==9 > E= 	>D=? IE:F = >9? D>E;=D � �=HB9? � �= G� :DH<=? D<= G=F >9D:H D>G� �EBF G=F>9D:H
	>
=E G=DD 	:9; D:F = DB > FBE= GI =H:�H >9:F >H
 ?=H:G:B9 D>G� D<>D HB8 	? � = I =E�BEF =? �
 <8F>9
I>ED:H:I>9DG � �9 D<= FB?=	 � �= G:F8 	>D=? D<= >9:F >H
 ?=H:G:B9 �
 F=>G8E:9; D<= G=DD	:9;
D:F = B� D<= 89:D :9 D<= G=F >9D:H 	>
=E E=IE=G=9D:9; D<= >9:F >H
 �=>D8E= � �9 ��I =E:F =9D J �
�= F =>G8E=? 	B9;CD=EF G=F >9D:H IE:F :9; :9 I>ED:H:I>9DG 8G:9; �	BH�=? IE:F :9; DE:> 	G B9 >
G=F >9D:H ?=H:G:B9 �>9:F >H
 � �=EG8G > 	=� :H> 	 ?=H:G:B9 D>G� � :D< F8 	D:I 	= G=F >9D:H IE:F =G
�BE =>H< D>E;=D � >G :9 � :F8 	>D:B9 J � �9 ��I=E:F =9D �� �= �8ED<=E :9�=GD:;>D=? D<= G=F >9D:H
IE:F :9; =
=HD �
 8G:9; D<= G>F = =�I=E:F =9D> 	 G=D8I >9? D>E;=D �BE?G � �8D B9 	
 > G:9; 	= �BE?
IE:F = I=E D>E;=D >G :9 � :F8 	>D:B9 �� ��I =E:F =9D � �>G HB9?8HD=? DB ?=D=EF :9= �<=D<=E 	B9;C
D=EF IE:F :9; HB8 	? � = G8GD>:9=? B�=E F8H< 	B9;=E 	:GDG >9? DB =�I 	BE= :DG ?=H>
 �89HD:B9 �

�>E
 :9; D<= 	>; � =D�==9 D<= IE:F = >9? D>E;=D �



� �

���������� 	

�= 8G=? > 9=D�BE� D<>D �= <>? � EGD DE>:9=? DB I =E�BEF � :G8> 	 �BE? E=HB;9:D:B9 �
 IEB?8H:9;
D<= HBEE=HD G=F >9D:H >9? I<B9B 	B;:H> 	 E=IE=G=9D>D:B9G :9 E=GIB9G= DB >9 :9I8D BED<B;E>I<:H
E=IE=G=9D>D:B9 � �<= I<B9B 	B;:H> 	 	>
=E �>G 9BD 9==?=? �BE D<= IE=G=9D G:F8 	>D:B9G � �8D �>G
:9H 	8?=? :9 D<= 9=D�BE� �BE 8G= :9 BD<=E G:F8 	>D:B9G � �<= 9=D�BE� �>G D=GD=? B9 > G=E:=G B�
IE:F :9; DE:> 	G � B9 BED<B;E>I<:H >9? G=F >9D:H ?=H:G:B9 D>G�G �


 �����

�<= 9=D�BE� >EH<:D=HD8E= @ �<= 9=D�BE� 8G=? :9 B8E G:F8 	>D:B9G :G G<B�9 :9 � :;8E= J � �D :G
G:F :	>E DB � :9DB9 � �<>		:H= �G 9=D�BE� �?=GHE:� =? >�B�=� � =�H=ID D<>D �= 8G=? > � =D=EF :9:GC
D:H �B 	D#F>99 � >H<:9= ���� � ��=D=EGB9 � �9?=EGB9 � J���� E>D<=E D<>9 > �>H�CIEBI>;>D:B9
9=D�BE� � �= H<BG= D<= ��� 9=D�BE� � =H>8G= :D :G DE>:9=? 8G:9; > G:FI 	= HB9DE>GD:�= � =�C
� :>9 	=>E9:9; E8 	= �G== �II=9?:� � � � D<B8;<D DB � = F BE= � :B 	B;:H> 		
 I 	>8G:�	= D<>9 �>H�C
IEBI>;>D:B9 9=D�BE�G � � 	>8D � �<> 		:H= �J���>� G<B�=? D<>D > ��� 9=D�BE� �=E
 G:F :	>E
DB B8EG HB8 	? IEB?8H= "8> 	:D>D:�= 	
 G:F :	>E � =<>� :B8E DB � :9DB9 >9? �<> 		:H= �G 9=D�BE� � !8E
9=D�BE� HB9G:GD=? B� BED<B;E>I<:H � G=F >9D:H � >9? I<B9B 	B;:H> 	 �! � � >9? � � 	>
=EG � > <:??=9
	>
=E � =D�==9 D<= ! >9? � 89:DG � >9? > <:??=9 	>
=E � =D�==9 D<= � >9? � 89:DG � >G G<B�9
:9 � :;8E= J � �<= � 	>
=E �>G 9BD E= 	=�>9D DB D<= G:F8 	>D:B9G E=IBED=? <=E= � � G :9 > 		 ���
9=D�BE�G � > 		 HB99=HD:B9G �=E= � :C? :E=HD:B9> 	 � �<= �==?�>H� HB99=HD:B9G ;E=>D 	
 :9HE=>G= D<=
G=DD	:9; D:F = B � D<= 9=D�BE� � I>ED:H8 	>E	
 � =H>8G= D<= 9=D�BE� F8GD � = G:F8 	>D=? B9 > G=E:> 	
F>H<:9= � �9 BE?=E DB F :9:F :#= D<= 98F� =E B� HB99=HD:B9G :9 B8E 9=D�BE� � �= B9 	
 :9H	8?=?
� :D< :9C 	>
=E BE >8DBC>GGBH:>D:�= HB99=HD:B9G :9 D<= ! � � >9? � 	>
=EG �<:H< �=E= :9�B 	�=?
:9 ;=9=E>D:9; E=GIB9G=G � �D �>G D<B8;<D D<>D G8H< HB99=HD:B9G �B8 	? =9<>9H= � :D< :9C 	>
=E
IE:F :9; =
 =HDG �

� 	D<B8;< B8E 9=D�BE� ?:
 =EG �EBF D<= � :9DB9C�<> 		:H= >EH<:D=HD8E= :9 D<>D :D 	>H�G D<=
=�DE> <:??=9 	>
=E B � G=F >9D:H �H	=>98I 89:DG� � D<= � :C? :E=HD:B9> 	 	:9�G >?? =9B8;< =�DE>
HB99=HD:B9G DB F >�= D<= H	=>98I 	>
=E 899=H=GG>E
� �8ED<=E � D<= � � � EB8D= F >
 IEB� :?=
>??:D:B9> 	 H	=>98I � !8E 9=D�BE� >EH<:D=HD8E= �>G � :ED8> 		
 :?=9D:H> 	 DB D<>D 8G=? �
 � 	>8D
>9? �<>		:H= �J���> � � :;8E= J�� =�H=ID D<>D =>H< 89:D :9 B8E ! >9? � 	>
=EG > 	GB <>? > 	:9�
DB :DG= 	� � >9? =>H< ! 	>
=E 89:D <>? >9 =�D=E9> 	 :9I8D HB99=HD:B9 � �<=G= D�B FB?:�H>D:B9G
I =EF :DD=? 8G DB F =>G8E= G=DD 	:9; D:F = :9 D<= ! 	>
=E �

�9G=ED � :;8E= J >�B8D <=E=
�<= 89:D >HD:�>D:B9G @@ �9 BE?=E DB � = >�	= DB GD8?
 D<= 9=D�BE� �G BED<B;E>I<:H G=DD	:9;

D:F = � �= 8G=? > G	:;<D	
 ?:
=E=9D FB?= B� I>DD=E9 IE=G=9D>D:B9 �EBF D<= GD>9?>E? ���
?8E:9; D<= 	>DD=E GD>;=G B � DE>:9 :9; >9? :9 D<= IE:F :9; G:F8 	>D:B9G � �9 D<= GD>9?>E? ��� �
>9 :9I8D I>DD=E9 :G IE=G=9D=? DB D<= 9=D�BE� �
 �� :9; D<= GD>D=G B� D<= :9I8D 89:DG DB D<=
I>DD=E9 �>	8=G >9? 9BD >		B� :9; D<=G= GD>D=G DB 8I?>D= � �<:G F =D<B? B� I>DD=E9 IE=G=9D>D:B9



� �

>D D<= :9I8D 	>
=E :G GBF =D:F =G E=�=EE=? DB >G �<>E?CH 	>FI:9;� � >9? F =>9G D<>D G=DD 	:9; D:F =
H>99BD � = F =>G8E=? >D D<= :9I8D 	>
=E � �= D<=E=�BE= 8G=? > �GB �DCH 	>FI:9; IEB H=?8E=� �BE
D<= BED<B;E>I<:H 	>
=E :9I8D 89:DG � �<:H< > 		B�=? D<= BED<B;E>I<:H 	>
=E DB G=DD 	= > 	B9; � :D<
D<= E=GD B� D<= 9=D�BE� � �9 B8E GB�DCH 	>FI:9; IEBH=?8E= � BED<B;E>I<:H 89:DG � GD>D=G �=E=
GDEB9; 	
 :9�8=9H=? �
 D<=:E =� D=E9> 	 :9I8D �8D �=E= >	GB G8�� =HD DB DBIC?B�9 :9�8=9H=G �
�8ED<=E ?=D>:	G B9 D<= 89:D >HD:�>D:B9G >9? DE>:9 :9; IEBH=?8E= >E= IEB� :?=? :9 �II=9?:� � �

�<= DE>:9 :9; IEB H=?8E= @ ��� 	=>E9:9; ��=D=EGB9 � �9?=EGB9 � J���� :G >II=>	:9; � =C
H>8G= :D :G �>G=? B9 > G:FI 	= � =��C	:�= 	=>E9:9; E8 	= � � =�� �J���� IBGD8 	>D=? D<>D D<=
GDE=9;D< B� D<= HB99=HD:B9 � =D�==9 D�B 9=8EB9G G<B8 	? :9HE=>G= �<=9=�=E D<BG= 9=8EB9G
>E= G:F8 	D>9=B8G	
 >HD:�= � ��� 	=>E9:9; :G FBE= ;=9=E> 	 :9 D<>D HB99=HD:B9 GDE=9;D<G >E=
>?�8GD=? :9 IEBIBED:B9 DB D<= IEB?8HD B� D<= IE=C >9? IBGDCG
9>ID:H >HD:� :D:=G �� >9? H>9
D<=E=�BE= =:D<=E :9HE=>G= BE ?=HE=>G= � A=>E9:9; :9 > ��� IEBH==?G :9 D�B I<>G=G � >II 	:=?
> 	D=E9>D:9; 	
 �BE =>H< DE>:9:9; I>DD=E9 @ J� > IBG:D:�= I<>G= :9 �<:H< D<= :9I8D >9? B8DI8D
89:DG >E= H	>FI=? DB D<=:E HBEE=HD GD>D=G >9? IBG:D:�= � =�� :>9 	=>E9:9; BHH8EG � >9? �� >
9=;>D:�= I<>G= � :9 �<:H< B9 	
 D<= :9I8D 89:DG >E= H	>FI=? � >9? 9=;>D:�= � =�� :>9 	=>E9:9;
BE �89 	=>E9:9;� BHH8EG � �== �II=9?:� � �BE �8ED<=E ?=D>:	G �

�<= 9=D�BE� �>G DE>:9=? �BE ���� G�==IG D<EB8;< D<= DE>:9 :9; G=D B� �� I>DD=E9G 89D:	
D<= 9=D�BE� 	=>E9=? DB IEB?8H= D<= HBEE=HD G=F >9D:H >9? I<B9B 	B;:H> 	 E=IE=G=9D>D:B9G :9
E=GIB9G= DB =>H< BED<B;E>I<:H :9I8D I>DD=E9 � �B IE:F :9; =
=HDG �=E= G:F8 	>D=? ?8E:9; D<=
DE>:9:9; I<>G= � �9:DG � GD>D=G �=E= HB9G:?=E=? HBEE=HD B9H= D<=
 �=E= � :D< :9 � �� B� D<=:E D>E;=D
GD>D=G �

� >D=E:> 	G @ �<= DE>:9 :9; G=D HB9G:GD=? B� D<= G>F = �� �BE?G � BED<B;E>I<:H :9I8D >9?
G=F >9D:H B8DI8D �=HDBEG 8G=? �
 � :9DB9 � �<> 		:H= �J��J� � G<B�9 :9 �II =9?:� � � >8;F=9D=?
�
 D<= I<B9B 	B;:H> 	 B8DI8D �=HDBEG 8G=? �
 � 	>8D � �<> 		:H= �J���>� � �<= �BE?G �=E=
HBFIBG=? B� B9 	
 D<= 	=DD=EG ��� �� �� 	 � � � 
� � � �� � � �� �� :9 D<= � EGD IBG:D:B9 � ��� �� �� 	� ��
:9 D<= G=HB9? IBG:D:B9 � ��� �� �� 	 � �� � � �� � � �� �� �� :9 D<= D<:E? IBG:D:B9 � >9? � �� �� �� :9
D<= �B8ED< IBG:D:B9 � �<=E= C ?=9BD=G > �	>9� � �<8G � D<=E= �>G B9= BED<B;E>I<:H :9I8D 89:D �BE
=>H< 	=DD=ECI BG:D:B9 HBF� :9>D:B9 � � :F :	>E	
� � 	>8D � �<> 		:H= �G �J���>� I<B9B 	B;:H> 	 B8DI8D
E=IE=G=9D>D:B9 HB9G:GD=? B � �� IBG:D:B9CGI =H:�H I<B9=F :H �=>D8E=G @ �� �� � � �� � � �� � � �	� �
�
� � � 	� � � �� � � 
� � ��� � � �� � ��� � � �� � � �� � :9 D<= � EGD IBG:D:B9 � �� �� � � �� � � �� � � 	� � � �� �
� ��� � � ��� � � ��� � � ��� � � 	�� � � 	�� � :9 D<= G=HB9? IBG:D:B9 � >9? �� �� � � �� � � 	� � � �� � � �� �
��� � � �� � �� :9 D<= D<:E? I BG:D:B9 � �BE?G �=E= ;EB8I=? :9DB ��= H>D=;BE:=G @ :9?BBE B�� =HDG �
>9:F >	G � � B?
 I>EDG � �BB?G >9? B8D?BBE B�� =HDG � �<= � :9DB9C�<> 		:H= G=F >9D:H �=>D8E=G �=E=
H<BG=9 GB D<>D �BE?G :9 D<= G>F= H>D=;BE
 <>? > F8H< <:;<=E ?=;E== B� G=F >9D:H B�=E	>I
��� �� I=EH=9D B9 >�=E>;=� D<>9 �BE?G :9 ?:
 =E=9D H>D=;BE:=G ��� �� I=EH=9D B9 >�=E>;=� �

� EB H=?8E= @ �<= IE:F :9; HB9?:D:B9 �BE =>H< D>E;=D �BE? �>G =:D<=E 89E= 	>D=? BE E=	>D=? �
>9? D<= ?=I =9?=9D F =>G8E=G �=E= BED<B;E>I<:HC 	=�=	 >9? G=F >9D:HC 	=�=	 G=DD 	:9; D:F =G � �<=
89E= 	>D=? IE:F =G HB9?:D:B9 G=E�=? >G > �>G= 	:9= � �<= 9=D�BE� �>G D=GD=? B9 �	B H�G B� JJ
�BE?G � �>H< �	BH� HB9G:GD=? B � > IE:F :9; 	:GD B� D=9 �BE?G � �B 		B�=? �
 > G:9; 	= D>E;=D
�BE? � �>H< IE:F = 	:GD �>G HB9GDE8HD=? GB D<>D =:D<=E <> 	� D<= �BE?G :9 D<= 	:GD �=E= E= 	>D=?

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



� �

DB D<= D>E;=D �D<= E= 	>D=? IE:F =G HB9?:D:B9 � � BE >		 D=9 �BE?G �=E= 89E=	>D=? DB D<= D>E;=D
�D<= 89E= 	>D=? IE:F =G HB9?:D:B9 � � �<= �BE?G :9 =>H< �	B H� �=E= E>9?BF 	
 H<BG=9 � :D<B8D
E=I 	>H=F =9D >G �B 		B� G @ �9 D<= E=	>D=? IE:F =G HB9?:D:B9 � D<= ��= E=	>D=? �BE?G �=E= ?E>�9
�EBF D<= G>F = H>D=;BE
 >G D<= D>E;=D �BE? �8D =�H 	8?:9; D<= D>E;=D �BE? � >9? D<= ��=
89E= 	>D=? �BE?G �=E= ?E>�9 �EBF B9= BD<=E E>9?BF 	
 H<BG=9 H>D=;BE
 =�H 	8?:9; D<= D>E;=D
H>D=;BE
� �9 D<= 89E=	>D=? IE:F =G HB9?:D:B9 � D�B H>D=;BE:=G �=E= G=	=HD=? >D E>9?BF � � :D<B8D
E=I 	>H=F =9D � =� H	8?:9; D<= D>E;=D H>D=;BE
 � ��= �BE?G �=E= D<=9 E>9?BF 	
 G= 	=HD=? �EBF
=>H< B� D<= D�B H>D=;BE:=G � �<= IE:F :9; �BE?G �=E= IE=G=9D=? :9 > E>9?BF BE?=E � � :D< D<=
HB9GDE>:9D D<>D D<= 	>GD D<E== IE:F = �BE?G F8GD � = 89E=	>D=? DB D<= D>E;=D �

� E:F :9; �>G G:F8 	>D=? >G >9 :9HE=F =9D> 	 	=>E9:9; F=H<>9:GF �� H
 	= 		>9? � 78F=	<>ED �
J���� � �BE =>H< IE:F = �BE? :9 > �	BH� � D<= �=:;<DG :9 D<= 9=D�BE� �=E= 8I?>D=? >HHBE?:9;
DB D<= ��� HB9DE>GD:�= � =�� :>9 	=>E9:9; E8 	= �G== �II=9?:� � � � 8G:9; > ��=? 	=>E9:9; E>D=
B� � ������ !9H= > 		 D<= IE:F = �BE?G :9 > �	BH� <>? � ==9 IE=G=9D=? � D<= 9=D�BE� �>G D<=9
IE=G=9D=? � :D< > D>E;=D �BE? � >9? >;>:9 I =EF :DD=? DB G=DD 	= � �B �==I D<= 98F� =E B� �E==
I>E>F=D=EG :9 D<= FB?= 	 DB > F :9:F8F � 9B ?=H>
 :9 D<= 	=>E9:9; �>G G:F8 	>D=? � �B�=�=E �
DB B�D>:9 > FBE= E=> 	:GD:H F B?= 	 �= �B8 	? B�� :B8G	
 9==? DB >??E=GG D<:G :GG8= �

�>H< D>E;=D �BE? �>G D=GD=? �BE D�=9D
 G8HH=GG:�= �	B H�G :9 =>H< B� D<= D�B IE:F :9;
HB9?:D:B9G �89E= 	>D=? >9? E=	>D=? IE:F =G� � � :D< D<= I>ED:H8 	>E IE:F =G G= 	=HD=? E>9?BF 	

� :D< E=I 	>H=F =9D :9 =>H< �	B H� � �B IE=�=9D :?=9D:D
 IE:F :9; =
 =HDG �<=9 D<= G>F= D>E;=D
�BE?G �=E= E=CD=GD=? :9 ?:
 =E=9D �	B H�G � �= E=G=D D<= �=:;<DG :9 D<= 9=D�BE� >�D=E =>H< �	BH� �
�>H< D:F = > D>E;=D �BE? �>G IE=G=9D=? � > GF > 		 >FB89D B� 9B:G= � :D< F =>9 � �� >9? GD>9?>E?
?=� :>D:B9 � ��� �>G >??=? DB D<= :9I8D �BED<B;E>I<:H� 89:DG � GD>D=G � >G ?8E:9; DE>:9 :9; � �<:G
E=I =>D=? D=GD:9; B� =>H< �BE? �>G ?B9= :9 BE?=E DB ;=9=E>D= > ?:GDE:�8D:B9 B� :9?=I =9?=9D
E=GIB9G=G DB =>H< D>E;=D �BE? �<:H< HB8 	? � = GD>D:GD:H> 		
 >9> 	
#=? �

�= 8G=? D�B E=GIB9G= F =>G8E=G B9 =>H< DE:> 	 � BED<B;E>I<:H 	>
=E G=DD	:9; D:F = >9? G=F >9C
D:H �>9:F >H
 � ?=H:G:B9 D:F = � �<= BED<B;E>I<:H G=DD	:9; D:F = �>G >GG8F =? DB � = >9> 	B;B8G
DB 	=� :H> 	 ?=H:G:B9 D:F = � �<= G=F >9D:H ?=H:G:B9 �>G �<=D<=E > ;:�=9 �BE? E=IE=G=9D=? >9
>9:F >D= BE :9>9:F >D= B�� =HD � �9 B8E 9=D�BE� � >G :9 D<= � :9DB9C�<>		:H= F B?=	 � D<= G=F >9D:H
E=IE=G=9D>D:B9 :9H 	8?=? > G:9; 	= 89:D ?=G:;9>D=? DB E=IE=G=9D D<= �>9:F >H
� �=>D8E= � �=
D<=E=�BE= G:FI 	
 8G=? D<= G=DD 	:9; D:F = �BE D<:G >9:F >H
 89:D >G > F =>G8E= B� D<= G=F >9D:H
?=H:G:B9 D:F = � � ;EB8I B � B9= BE F BE= 89:DG �>G HB9G:?=E=? DB <>�= G=DD 	=? DB > HBEE=HD
E=GIB9G= B9H= =>H< B � D<BG= 89:DG �>G � :D< :9 � �� B� :DG HBEE=HD �> 	8= � D<= G>F = HBEE=HD9=GG
HE:D=E:B9 8G=? ?8E:9; D<= 	=>E9:9; I<>G= � �=H>8G= �= F =>G8E=? E=GIB9G=G �EBF > 		 B� D<=
BED<B;E>I<:H 	>
=E 89:DG >G �= 		 >G D<= >9:F >H
 89:D B9 =>H< DE:> 	 � > 		 B� D<=G= 89:DG �=E=
E="8:E=? DB � = :9 HBEE=HD GD>D=G �BE D<= E=GIB9G=G B9 D<:G DE:> 	 DB � = HB9G:?=E=? HBEE=HD � ��
D<= 9=D�BE� ?:? 9BD >EE:�= >D > HBEE=HD E=GI B9G= �
 D<= D:F = > 		 89:DG � GD>D=G <>? GDBII=?
H<>9;:9; �DB � :D< :9 > DB 	=E>9H= B � � ��� J� � :D �>G HB9G:?=E=? >9 =EEBE DE:> 	 � � E:F :9; GHBE=G �BE
HBEE=HD DE:>	G �=E= H> 	H8 	>D=? � �BE =>H< �BE? � >G D<= >�=E>;= ?:
=E=9H= � =D�==9 G=DD	:9; D:F =
��� � B9 E= 	>D=? DE:> 	G >9? 89E=	>D=? DE:> 	G � �<= �>G=	:9= BE �89E= 	>D=?� �� �>G D>�=9 DB � =
D<= F =>9 G=DD	:9; D:F = �BE =>H< D>E;=D �BE? �<=9 IE:F =? �
 > G=D B� 89E= 	>D=? �BE?G � �<=
�E= 	>D=?� �� �>G F =>G8E=? �BE =>H< D>E;=D IE:F =? � :D< > F :�D8E= B� E= 	>D=? >9? 89E= 	>D=?
�BE?G �



� �

���� ��� ��� ����������

�<= F=>9 �� G >�=E>;=? >HEBGG �BE?G B9 HBEE=HD DE:> 	G >9? I =EH=9D>;=G B� =EEBE E=GIB9G=G
:9 =>H< HB9?:D:B9 �BE � :F8 	>D:B9 J >E= G<B�9 :9 D<= DBI <> 	� B� �>�	= J �� !9 >�=E>;= � D<=
9=D�BE� G=DD 	=? >�B8D J H
H	= �>GD=E �BE E= 	>D=? IE:F =G HBFI>E=? DB 89E= 	>D=? IE:F =G � >D
�BD< D<= BED<B;E>I<:H >9? G=F >9D:H 	=�=	G � �<=G= IE:F :9; =
=HDG >E= I 	BDD=? :9 D<= 	=�D
<> 	� B� � :;8E= �� �>:E=? DCD=GDG B9 D<= F =>9 �� G �BE =>H< �BE? B9 E=	>D=? �=EG8G 89E= 	>D=?
HBEE=HD DE:> 	G E=�=> 	=? D<>D B9 D<= G=F >9D:H D>G� IE:F :9; �>G G:;9:�H>9D 	
 ;E=>D=E D<>9 #=EB
���� � � ���� �<=E=>G B9 D<= BED<B;E>I<:H D>G� :D �>G 9BD � �BE D<=G= >9? > 		 G8�G="8=9D
>9>	
G=G � =
 =HDG >E= ?=GHE:� =? >G G:;9:�H>9D :� D<= IEB�>� :	:D
 B� B�G=E� :9; D<= =
=HD :G 	=GG
D<>9 ��� � >		 DCD=GDG >9? G:;9CD=GDG �=E= B9=CD>:	=? � �<=E= �>G > �=E
 GDEB9; DE=9? DB�>E?
IBG:D:�= IE:F :9; B9 D<= BED<B;E>I<:H �� GHBE=G � �B�=�=E � > H 	BG=E :9GI =HD:B9 B� D<= F =>9 ��
GHBE=G �BE :9?:� :?8> 	 �BE?G E=�=>	=? D<>D D<:G DE=9? �>G 9BD >D > 		 HB9G:GD=9D >HEBGG �BE?G �
�D D<= BED<B;E>I<:H 	=�=	 � IE:F :9; �>G >HD8> 		
 9=;>D:�= �BE �� B� D<= �� �BE?G � #=EB �BE �
�BE?G � >9? IBG:D:�= �BE J� �BE?G � �8ED<=E � B� D<= J� IBG:D:�= H>G=G � B9 	
 � �=E= �=E
 	>E;=
>9? D<= E=GD �=E= H 	BG= DB #=EB � �<8G D<= >II>E=9D DE=9? >II=>EG DB � = > E=G8 	D B� > HB8I 	=
B� B8D 	:=EG � �<= <:;< �>E:>� :	:D
 :9 BED<B;E>I<:H �� GHBE=G F >
 � = > E=G8 	D B� D<= �>HD D<>D
�= 8G=? > GF >		 G=D B � G<BED �BE?G � :D< E= 	>D:�= 	
 <:;< BED<B;E>I<:H B�=E	>I � �9 HB9DE>GD � >D
D<= G=F >9D:H 	=�=	 IE:F :9; �>G F8H< FBE= HB9G:GD=9D >HEBGG �BE?G � �D �>G 9=;>D:�= �BE B9 	

� �BE?G � #=EB �BE J� �BE?G >9? IBG:D:�= �BE �� �BE?G � � I>:E=? DCD=GD B9 D<= F =>9 IE:F :9;
GHBE=G �89E= 	>D=? F :98G E= 	>D=? �� � �BE =>H< �BE? >D D<= BED<B;E>I<:H �=EG8G D<= G=F >9D:H
	=�=	 E=�=>	=? D<>D D<= ?:
=E=9H= �>G 9BD G:;9:�H>9D � �;>:9 � D<:G >II =>EG DB � = > E=G8 	D B�
D<= 	>E;= �>E:>� :	:D
 :9 D<= BED<B;E>I<:H �� GHBE=G � � I>:E=? DCD=GD B9 D<= F =>9 =EEBE E>D=G
�BE =>H< �BE? B9 E=	>D=? >9? 89E=	>D=? DE:>	G E=�=> 	=? 9B G:;9:�H>9D ?:
=E=9H=G � �<8G � D<=
E=G8 	DG >E= HB9G:GD=9D � :D< B8E IE=?:HD:B9 D<>D D<=E= G<B8 	? � = > GDEB9; 	B9;CD=EF G=F >9D:H
IE:F :9; =
 =HD B9 > G=F >9D:H ?=H:G:B9 D>G� �8D 9BD B9 >9 BED<B;E>I<:H D>G� �

�9G=ED �>�	= J >�B8D <=E=
�9G=ED � :;8E= � >�B8D <=E=

���������� �

�9 � :F8 	>D:B9 J �= 8G=? F8 	D:I 	= E= 	>D=? IE:F =G I =E D>E;=D � � =H>8G= :D �>G D<B8;<D D<>D
F8 	D:I 	= IE:F =G �B8 	? � = F BGD 	:�= 	
 DB IEB?8H= 	B9;CD=EF IE:F :9; :9 <8F >9 I>ED:H:I>9DG �
� :F8 	>D:B9 � �>G E89 DB D=GD �<=D<=E 	B9;CD=EF IE:F :9; �B8 	? > 	GB � = B�G=E�=? � :D< > G:9; 	=
E=	>D=? IE:F = I=E D>E;=D � �D �>G IE=?:HD=? D<>D D<=E= �B8 	? � = 	=GG G=F >9D:H IE:F :9; :9 D<:G
H>G= �

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



� �


 �����

�<= G>F= 9=D�BE� � D>G�G � >9? IEB H=?8E= >G :9 �:F8 	>D:B9 J �=E= 8G=? � �<:G D:F = � <B�=�=E �
=>H< D>E;=D �BE? �>G B9 	
 IE:F =? � :D< > G:9; 	= E=	>D=? IE:F = I=E �	B H� � ��=9D
 �	BH�G �=E=
E89 �BE =>H< B� D<= �BED
 D>E;=D �BE?G � �>H< �	BH� B9H= >;>:9 HB9G:GD=? B� > IE:F :9; 	:GD B� D=9
�BE?G � �B 		B�=? �
 > G:9; 	= D>E;=D �BE? � �9 D<= E= 	>D=? IE:F =G HB9?:D:B9 � > �	B H� HB9G:GD=?
B� > �BE? E>9?BF 	
 H<BG=9 �EBF D<= G>F= H>D=;BE
 �8D 9BD :?=9D:H> 	 DB D<= D>E;=D � >9?
9:9= E>9?BF 	
 H<BG=9 IE:F =G � =>H< �EBF > ?:
=E=9D E>9?BF 	
 G=	=HD=? 89E= 	>D=? H>D=;BE
�
�B 		B�=? �
 > D>E;=D �BE? � �9 D<= 89E= 	>D=? IE:F =G HB9?:D:B9 � > �	BH� HB9G:GD=? B� D=9
E>9?BF 	
 H<BG=9 89E= 	>D=? IE:F =G � =>H< G= 	=HD=? �EBF > ?:
=E=9D B9= B� D=9 E>9?BF 	
 H<BG=9
89E= 	>D=? H>D=;BE:=G � �B 		B�=? �
 > D>E;=D �BE? � �9 �BD< HB9?:D:B9G � D<= E>9?BF 	
 H<BG=9
H>D=;BE:=G �=E= G>FI 	=? � :D< E=I 	>H=F =9D � � G :9 � :F8 	>D:B9 J � D<= IE:F :9; �BE?G �=E=
IE=G=9D=? :9 > E>9?BF BE?=E � � :D< D<= HB9GDE>:9D D<>D D<= 	>GD D<E== IE:F = �BE?G F8GD � =
89E= 	>D=? DB D<= D>E;=D �

���� ��� ��� ����������

�<= F=>9 �� G >�=E>;=? >HEBGG �BE?G >9? I =EH=9D>;=G B� =EEBE E=GI B9G=G :9 =>H< HB9?:D:B9
�BE � :F8 	>D:B9 � >E= G<B�9 :9 D<= �BDDBF <>	� B� �>�	= J � !9 >�=E>;= � D<= 9=D�BE� G=DD 	=?
� �J� H
H	=G �>GD=E �BE E=	>D=? D>E;=DG >D D<= BED<B;E>I<:H 	=�=	 >9? � ��� H
H 	=G �>GD=E �BE
E=	>D=? D>E;=DG >D D<= G=F >9D:H 	=�= 	 � �>:E=? DCD=GDG B9 D<= F =>9 �� G �BE =>H< �BE? B9
E=	>D=? >9? 89E= 	>D=? DE:> 	G E=�=>	=? G:;9:�H>9D IE:F :9; >D D<= G=F >9D:H 	=�= 	 ���� � J ���� �
�8D 9BD >D D<= BED<B;E>I<:H 	=�=	 � �<=G= IE:F :9; =
 =HDG >E= I 	BDD=? :9 D<= 	=�D <> 	� B� � :;8E=
�� �9 =�>F :9>D:B9 B � D<= F =>9 IE:F :9; GHBE=G �BE :9?:� :?8> 	 �BE?G E=�=> 	=? D<>D >D D<=
BED<B;E>I<:H 	=�= 	 � G=F >9D:H IE:F :9; �>G IBG:D:�= �BE � �BE?G � 9=;>D:�= �BE J �BE? � >9? #=EB
�BE D<= E=GD � �D D<= G=F >9D:H 	=�=	 � J� GHBE=G �=E= I BG:D:�= � ��= �=E= 9=;>D:�= >9? D<= E=GD
�=E= #=EB � � I>:E=? DCD=GD B9 D<= F =>9 IE:F :9; GHBE=G �89E= 	>D=? F :98G E= 	>D=? �� G� �BE
=>H< �BE? >D D<= G=F >9D:H �=EG8G D<= BED<B;E>I<:H 	=�=	 E=�=> 	=? D<>D D<=E= �>G G:;9:�H>9D	

FBE= IE:F :9; B9 D<= G=F >9D:H D>G� D<>9 B9 D<= BED<B;E>I<:H D>G� ���� � J ���� � �>:E=? DCD=GDG
B9 D<= F=>9 =EEBE E>D=G �BE =>H< �BE? B9 E= 	>D=? >9? 89E= 	>D=? DE:> 	G E=�=> 	=? 9B G:;9:�H>9D
?:
 =E=9H=G >D >9
 	=�= 	 � �B HBFI>E= D<= E=G8 	DG B� � :F8 	>D:B9G J >9? �� �= I =E�BEF =? >
I>:E=? DCD=GD B9 D<= F=>9 G=F >9D:H IE:F :9; GHBE=G �BE =>H< �BE? � �D �>G IE=?:HD=? D<>D D<=E=
�B8 	? � = ;E=>D=E G=F >9D:H IE:F :9; :9 � :F8 	>D:B9 J D<>9 :9 � :F8 	>D:B9 �� � 	D<B8;< D<=E=
�>G > DE=9? :9 D<:G ?:E=HD:B9 � > DCD=GD E=�=> 	=? D<>D D<= ?:
=E=9H= �>G 9BD G:;9:�H>9D �

�B D=GD FBE= ?:E=HD 	
 B8E <
IBD<=G:G D<>D IE:F :9; :9�B 	�=G ?==I =9:9; D<= >DDE>HDBE �>G:9G
�BE IE:F =G >9? E= 	>D=? �BE?G � �= > 	GB HBFI8D=? D<= ?=ID< B� D<= >DDE>HDBE �>G:9G �BE �BE?G
� =�BE= >9? >�D=E IE:F :9; � �<= ?=ID< B� >9
 IB:9D :9 D<= GD>D= GI>H= B� > ��� 9=D�BE� H>9
� = ?=D=EF :9=? �
 HBFI8D:9; D<= � ��� �� ��		 B� D<= 9=D�BE� �G== � :9DB9 � J���� � � =D>:	G B�
D<:G HBFI8D>D:B9 >E= IEB� :?=? :9 �II=9?:� � � 
B9H=ID8> 		
� D<= =9=E;
 H>9 � = D<B8;<D B� >G
> F=>G8E= B� D<= >FB89D B� D=9G:B9 :9 D<= 9=D�BE� � �� > I>:E B� 89:DG >E= GDEB9; 	
 	:9�=? �8D
D<=
 >E= :9 BIIBG:D= GD>D=G � D<=E= :G D=9G:B9 � =D�==9 D<=F � E>:G:9; D<= =9=E;
 B� D<= G
GD=F �
�<= G>F= :G DE8= :� D<=
 >E= 9=;>D:�= 	
 	:9�=? �8D :9 D<= G>F= GD>D= � �<8G � > 9=D�BE� :9
> 	B� =9=E;
 HB9�;8E>D:B9 <>G =>H< I>:E B� HB99=HD=? 89:DG � GD>D=G :9 ;BB? >;E==F =9D � :D<



� �

D<= HB9GDE>:9DG :FIBG=? �
 D<= HB99=HD:B9 �=:;<DG � �<= =9=E;
 :G > HB9D:98B8G �89HD:B9
B�=E D<= =9D:E= GI>H= B� IBGG:�	= GD>D=G B� D<= 9=D�BE� � �� �= HB8 	? I 	BD D<:G �89HD:B9 � =�BE=
>9? >�D=E IE:F :9; � �= G<B8 	? � = >�	= DB G== <B� D<= >DDE>HDBEG >E= E=G<>I=? � �B�=�=E �
D<= GD>D= GI>H= :G <:;<C?:F =9G:B9> 	 GB :D :G :FIBGG:�	= DB ?:GI 	>
 D<= >DDE>HDBE �>G:9G �BE
�BE?G ;E>I<:H> 		
� �B�=�=E � �= H>9 I 	BD B9=C?:F =9G:B9> 	 G8�CE=;:B9G B� D<:G GD>D= GI>H= �

HBFI8D:9; D<= =9=E;
 B � >9
 D�B IB:9DG :9 D<= GI>H= � >G �=		 >G > G=E:=G B� :9D=EF =?:>E

IB:9DG > 	B9; > 	:9=>E DE>� =HDBE
 HB99=HD:9; D<BG= D�B =9?IB:9DG � DB � :G8>	:#= <B� IE:F :9;
G<>I =G D<= >DDE>HDBE �>G:9G � �= GD>ED �
 HBFI8D:9; D<= =9=E;
 B� D<= D�B =9?CIB:9DG � = �; �
D<= >DDE>HDBE GD>D=G �BE 
�� >9? �!
 � �= D<=9 HBFI8D= D<= �=HDBE:>	 ?:
=E=9H= � =D�==9
D<BG= D�B GD>D=G � D<:G ;:�=G 8G D<= ?:E=HD:B9 B9= F8GD DE>�= 	 :9 GD>D= GI>H= DB ;B ?:E=HD	
 �EBF

�� DB �!
 � �= H>9 9B� :9D=EIB 	>D= IB:9DG > 	B9; D<:G I>D< �
 D>� :9; D<= GD>D= �=HDBE �BE

�� >9? >??:9; DB :D GBF = IEBIBED:B9 B� D<= ?:
=E=9H= �=HDBE � �=DD:9; D<= 9=D�BE� GD>D=G
DB D<=G= :9D=EI B 	>D=? IB:9DG � �= H>9 HBFI8D= D<= =9=E;:=G >D =>H< B� D<=G= I B:9DG DB ;=D >
�89HD:B9 B� =9=E;
 > 	B9; D<:G B9=C?:F =9G:B9> 	 I>D< :9 GD>D= GI>H= �

�= HBFI8D=? D<= =9=E;
 B � D<= 9=D�BE� >�D=E :D <>? � ==9 IE=G=9D=? � :D< > IE:F = �BE? �
>�D=E :D <>? � ==9 IE=G=9D=? � :D< > D>E;=D �BE? � >9? >	GB D<= =9=E;
 B� J�� GD>D=G HBFI8D=?
>D =�=9 	
 GI>H=? :9D=E�>	G � =D�==9 D<=G= D�B =9? GD>D=G � � =�BE= >9? >�D=E IE:F :9; � �= �B89?
D<>D D<= =9=E;
 H<>9;=G �=E= DBB GF >		 DB � = � :G:�	= B9 D<= ;E>I< �8G8> 		
 :9 D<= �B8ED<
BE ��D< G:;9:�H>9D ?=H:F > 	 I 	>H=� � > 	D<B8;< D<=
 �=E= <:;< 	
 E= 	:>�	= � �= > 	GB =�>F :9=?
D<= H<>9;=G :9 =9=E;
 >D D<= G=F >9D:H >9? BED<B;E>I<:H 	=�= 	G G=I>E>D= 	
� �=F >9D:H 	=�=	
=9=E;
 �>G HBFI8D=? �
 >II 	
 :9; D<= �E== =9=E;
 ="8>D:B9 ;:�=9 :9 �II=9?:� � DB D<= 89:DG
:9 D<= G=F >9D:H 	>
=E � >9? HB9G:?=E:9; B9 	
 � :D< :9C 	>
=E HB99=HD:B9G � ! ED<B;E>I<:H 	>
=E
=9=E;
 �>G HBFI8D=? G:F :	>E	
 �BE D<= BED<B;E>I<:H 89:DG � �>:E=? DCD=GDG �=E= I =E�BEF =?
B9 �BD< D<= F =>9G >9? F =?:>9G B � D<=G= =9=E;
 GHBE=G �BE =>H< �BE? :9 D<= E=	>D=? �=EG8G
89E= 	>D=? HB9?:D:B9G � �9 �:F8 	>D:B9 J � ����� �BE?G G<B�=? ?=HE=>G=G :9 F =>9 G=F >9D:H
	>
=E =9=E;
 >�D=E IE:F :9; � :D< E= 	>D=? �BE?G HBFI>E=? DB D<= 89E= 	>D=? �>G= 	:9= � >9? �����
G<B�=? ?=HE=>G=G :9 F =?:>9 G=F >9D:H 	>
=E =9=E;
� � 	D<B8;< D<= =
=HD B9 D<= F=>9 G=F >9D:H
=9=E;:=G �>G 9BD G:;9:�H>9D	
 ?:
=E=9D �EBF #=EB �>�=E>;= 89E=	>D=? F :98G E= 	>D=? F =>9
G=F >9D:H =9=E;
 � � ���� GD>9?>E? =EEBE � ��� � ��� � J� � :D �>G G:;9:�H>9D �BE D<= F =?:>9G
�>�=E>;= B� F=?:>9 G=F >9D:H =9=E;
 H<>9;=G � � ��� � GD>9?>E? =EEBE � ��� � ��� � J ��� � �<=
	>H� B� G:;9:�H>9H= :9 D<= F=>9G �>G H	=>E	
 ?8= DB ��= B8D	:=EG �<:H< E=IE=G=9D=? <8;=
:9HE=>G=G :9 F =>9 =9=E;
 �>9? B9= GF >		 :9HE=>G=� � E= 	>D:�= DB D<= BD<=E �� �BE?G D<>D > 		
G<B�=? GF >		 �8D HB9G:GD=9D ?=HE=>G=G � �<= I>DD=E9 B� =9=E;
 H<>9;=G �BE D<= BED<B;E>I<:H
	>
=E �>G �=E
 G:F :	>E �8D :9 D<= BIIBG:D= ?:E=HD:B9 @ ����� �BE?G G<B�=? :9HE=>G=G :9 F =>9
BED<B;E>I<:H 	>
=E =9=E;
 :9 D<= E=	>D=? HB9?:D:B9 � >9? ����� B� D<= �BE?G G<B�=? :9HE=>G=G
�BE D<= F =?:>9G � � CD=GDG B � D<= BED<B;E>I<:H 	>
=E =9=E;
 H<>9;=G �=E= 9BD G:;9:�H>9D �BE
=:D<=E D<= F =>9G BE D<= F =?:>9G �

� =H>8G= B� D<=G= GF >		 ?:
=E=9H=G � �= D<=E=�BE= 8G=? > F8H< 	>E;=E 	=>E9:9; E>D= B� � ���
E>D<=E D<>9 � ����� �BE ;=9=E>D:9; D<= =9=E;
 I 	BDG � �<:H< IEB?8H=? FBE= 9BD:H=>�	= ?:
=EC
=9H=G � �
I:H> 	 =�>FI 	=G B � G8H< ;E>I<G >E= G<B�9 :9 � :;8E= � >� >9? � � � �BE D�B I>:EG B�
�BE?G � �9 � :;8E= � >� � �= G== =9=E;
 I 	BDG �BE > I>:E B� G=F >9D:H> 		
C89E= 	>D=? �BE?G ����
>9? 
�� � � =�BE= >9? >�D=E IE:F :9; �
 D<= �BE? ��� � �<= =9=E;
 >D D<= 	=�D =?;= B� D<=



� �

H8E�= � >D D<= >DDE>HDBE GD>D= B� D<= �BE? ��� � :G 	B�=E >�D=E IE:F :9; � :D< ��� �E=I =D:D:B9
IE:F :9; � � �<= =9=E;
 B � D<= H8E�= >D D<= E:;<DFBGD IB:9D � >D D<= >DDE>HDBE GD>D= �BE D<= �BE?

�� � ?B=G 9BD H<>9;= F8H< :� >D >		 >�D=E IE:F :9; � :D< ��� � �<8G � D<=E= :G 9B =� :?=9H=
B� G=F >9D:H IE:F :9; �BE 89E=	>D=? �BE?G � �9 � :;8E= � � � � �= G== =9=E;
 I 	BDG �BE > I>:E B�
G=F >9D:H> 		
 CE=	>D=? �BE?G ��!
 >9? 
�� � � =�BE= >9? >�D=E IE:F :9; �
 D<= �BE? �!
 �
�<:G D:F = � D<= IE:F =? H8E�= :G 	B�=E >D > 		 IB:9DG > 	B9; D<= DE>� =HDBE
 D<EB8;< D<= GD>D=
GI>H= �EBF �!
 DB 
�� � �<8G � D<= �>G:9G B� >DDE>HD:B9 <>�= � ==9 ?==I =9=? �BE �	�� D<=
IE:F = >9? D>E;=D �BE? � �??:D:B9> 		
� D<= =9=E;
 �>EE:=E � =D�==9 D<= D�B >DDE>HDBE GD>D=G �
: �= �� D<= =9=E;
 F>� :F8F 9=>E D<= F :?IB:9D B� D<= H8E�= � <>G � ==9 	B�=E=? >�D=E IE:F :9; �

�9G=ED � :;8E= � >�B8D <=E=
�= <>�= ?=F B9GDE>D=? > ;=9=E> 	 I>DD=E9 B� E=G8 	DG :9 B8E G:F8 	>D:B9G D<>D �>G IE=?:HD=?

�
 B8E HBFI8D>D:B9>	 FB?= 	 � � E:F :9; ?==I =9G D<= >DDE>HDBE �>G:9G B� � BD< IE:F =G >9? G=C
F >9D:H> 		
 G:F :	>E �BE?G � 	=>?:9; DB �>GD=E G=F >9D:H �8D 9BD BED<B;E>I<:H ?=H:G:B9G � �8ED<=E �
�= G>� > DE=9? DB�>E? F8 	D:I 	= IE:F =G � =:9; FBE= =
 =HD:�= D<>9 G:9; 	= IE:F =G >D GI ==?C
:9; I =E�BEF >9H= B9 G=F >9D:H ?=H:G:B9G � �= � :=� D<=G= E=G8 	DG >G > IE= 	:F :9>E
 D=GD B� D<=
�=>G:� :	:D
 B� B8E FB?= 	 � IEB� :? :9; ;EB89?G DB :9�=GD:;>D= D<= 	B9;CD=EF G=F >9D:H IE:F :9;
I<=9BF=9B9 �8ED<=E � �<= 9=� D "8=GD:B9 :G �<=D<=E G:F :	>E E=G8 	DG �B8 	? <B 	? :9 <8F>9 I>EC
D:H:I>9DG � �� D<= FB?= 	 <>G H>ID8E=? D<= =GG=9D:>	 >GI =HDG B� G=F >9D:H F =FBE
 E=IE=G=9D>D:B9
�BE D<= H8EE=9D D>G�G � >G �=		 >G D<= �>G:H F =H<>9:GF B� 	B9;CD=EF IE:F :9; � �= G<B8 	? G==
>D 	=>GD "8> 	:D>D:�= >;E==F =9D � =D�==9 B8E I>DD=E9 B� G:F8 	>D:B9 E=G8 	DG >9? D<= I>DD=E9 B�
IE:F :9; :9 <8F >9 I>ED:H:I>9DG �

������� ��� 	

�= ?=G:;9=? ��I =E:F =9D J B9 D<= �>G:G B� D<= E=G8 	DG B� � :F8 	>D:B9 J � DB D=GD D<= <
IBD<=G:G
D<>D 	B9;CD=EF G=F >9D:H IE:F :9; :9 <8F>9 I>ED:H:I>9DG �B8 	? IEB?8H= F BE= �>H:	:D>D:B9 B9
> G=F >9D:H D>G� D<>9 B9 > 	=� :H> 	 ?=H:G:B9 D>G� � �B �==I D<= HB9?:D:B9G >G H	BG= >G I BGG:�	=
DB D<= G:F8 	>D:B9 =�I=E:F =9DG � �= >DD=FID=? DB 8G= G:F :	>E D>G�G � �<=E= :G GBF = HB9DEB�=EG

:9 D<= 	:D=E>D8E= >G DB �<>D I =E�BEF >9H= :9?=� :9 > HB99=HD:B9:GD 9=D�BE� HB9GD:D8D=G >
;BB? FB?= 	 B� 	=� :H> 	 ?=H:G:B9 � �BF= <>�= >E;8=? D<>D 	=� :H> 	 ?=H:G:B9 HB8 	? � = �>G=? � >D
	=>GD :9 I>ED � B9 I<B9B 	B;
 ��=:?=9� =E; � � H
 	=		>9? � J��� � 78=H�	 � J���� � � =E= � �= 8G=?
BED<B;E>I<:H G=DD 	:9; D:F = DB FB?=	 	=� :H> 	 ?=H:G:B9 D:F = :9 <8F >9 I>ED:H:I>9DG � �=:?=9� =E;
� � H
 	= 		>9? �J���� 8G=? BED<B;E>I<:H =EEBE GHBE=G :9 D<=:E 9=D�BE�G DB FB?=	 <8F >9 	=� :H> 	
?=H:G:B9 =EEBEG � �B�=�=E � � =G9=E =D > 	 � �J���� �B89? D<>D D<:G F B?=	 ;=9=E>D=? 89E=> 	:GD:H> 		

<:;< =EEBE E>D=G �BE 9B9�BE? IEB H=GG:9; � H> 		:9; :9DB "8=GD:B9 �<=D<=E :D �>G =�=9 H>I>�	=
B� <>9? 	:9; 9B9�BE? I =E�BEF >9H= �� � =E= � �= >E= HB9H=E9=? � :D< E=>HD:B9 D:F =G DB �BE?G
� �&� $!�*���� �" ���$�&��!( � � �	 �����&$ 0# �% ��% �&����"& "' ����! %"$�� �# ���� ) �& ���� "�!# ) �� �����$

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



� �

E>D<=E D<>9 9B9�BE? I=E�BEF >9H= :9 B8E F B?=	 � �9 D<:G E=GI =HD � >G B8E =�I=E:F =9DG G<B� �
BED<B;E>I<:H G=DD	:9; D:F = :9 B8E FB?= 	 G==F G DB H>ID8E= <8F>9 I =E�BEF >9H= :9 G=F >9D:H
IE:F :9; "8:D= �= 		 � >D 	=>GD "8> 	:D>D:�=	
� �BD= D<>D �= >E= 9BD H 	>:F :9; D<>D 	=� :H> 	 ?=H:G:B9
:G > I8E=	
 BED<B;E>I<:H D>G� � :D :G 	:�=	
 :9�8=9H=? DB GBF= ?=;E== �
 G=F >9D:HG � A:�=� :G= � :9
B8E 9=D�BE� G:F8 	>D:B9G � D<= BED<B;E>I<:H 	>
=E �>G :9�8=9H=? �
 DBIC?B�9 �==?�>H� �EBF
G=F >9D:HG � > 	D<B8;< �= E=�=EE=? DB BED<B;E>I<:H G=DD	:9; D:F = >G >9 �BED<B;E>I<:H D>G�� �

�BE D<= G=F >9D:H ?=H:G:B9 D>G� � >G :9 D<= 9=D�BE� G:F8 	>D:B9G � D<= D>G� �>G >9 >9:F >H

?=H:G:B9 � I>ED:H:I>9DG �8?;=? �BE?G DB � = 	:� :9; BE 9B9C 	:� :9; � �BE =>H< I>ED:H:I>9D � <>	� D<=
D>E;=D �BE?G �=E= IE:F =? � :D< > G=D B� G=F >9D:H> 		
 G:F :	>E �BE?G � �>ED:H:I>9DG I =E�BEF =?
D<= G>F= ?=H:G:B9 �BE � BD< IE:F = >9? D>E;=D �BE?G �


 �����

�>ED:H:I>9DG @ � :�D
 89?=E;E>?8>D= GD8?=9DG �EBF D<= �9:�=EG:D
 B� �BEB9DB I>ED:H:I>D=? :9
B8E GD8?
 �BE HE=?:D :9 >9 �9DEB?8HDBE
 � G
H<B 	B;
 HB8EG= �

� >D=E:> 	G @
�<= IE:F = �BE?G IE=G=9D=? DB =>H< I>ED:H:I>9D �=E= ?E>�9 �EBF > 	:GD B� J�� �BE?G � =>H<

H<BG=9 DB � = H 	BG= 	
 G=F >9D:H>		
CE= 	>D=? DB B9= B� D<= �� D>E;=D �BE?G � GB D<=E= �=E= � IE:F =G
I =E D>E;=D � �= 8G=? F8 	D:I 	= IE:F =G I =E D>E;=D DB F >� :F :#= D<= H<>9H= B� B�D>:9 :9; > 	B9;C
D=EF G=F >9D:H IE:F :9; =
=HD � >G 78=H�	 �J���� ?:? :9 GD8?
 :9; 	B9;CD=EF �BEF IE:F :9; � �<=
IE:F =G �=E= H<BG=9 �EBF D<= G>F = �>DD:;C� B9D>;8= H>D=;BE
 9BEF G ��>DD:; � � B9D>;8= �
J���� >G �= 		 >G �EBF > D<=G>8E8G B � G
9B9
FG �

�<= D>E;=D 	:GD HB9G:GD=? B � �� �B8EC >9? ��=C	=DD=E �BE?G � �<:ED
 B� D<=G= �=E= D>E;=D
�BE?G �J� IE:F =? >9? J� 89IE:F =? � >9? ��D==9 �=E= �		=E �BE?G � �B F :9:F :#= D<= IBGG:� :	:D

B� >9
 G<BEDCD=EF G=F >9D:H IE:F :9; �EBF BHH8EE:9; � :D< :9 D<= D>E;=D 	:GD � �= H<BG= =>H< D>E;=D
�BE? �EBF > ?:
=E=9D H>D=;BE
� �<= �		=EG �=E= J� IEB9B89H=>�	= 9B9�BE?G :� D<= D>G� �>G
	=� :H>	 ?=H:G:B9 � >9? J� �BE?G G=F >9D:H>		
C89E=	>D=? DB D<= D>E;=DG :� D<= D>G� �>G G=F >9D:H
?=H:G:B9 �

�<= IE:F = �BE?G >9? HBEE=GIB9?:9; D>E;=DG �=E= ?:� :?=? :9DB D�B ="8>	 G:#=? G8�	:GDG �
G<B�9 :9 �II=9?:� 
 � �>H< I>ED:H:I>9D �>G IE=G=9D=? � :D< B9 	
 <> 	� D<= IE:F =G :9 D<=
GD8?
 	:GD ��� B � D<= J�� IE:F =G� � =:D<=E G8�	:GD � BE � � >9? D=GD=? B9 D<= =9D:E= D>E;=D
	:GD ��� �BE?G� :9H 	8?:9; �BD< IE:F =? >9? 89IE:F =? D>E;=DG � �<= G8�	:GD B� IE:F =? D>E;=DG
�>G HB89D=EC�>	>9H=? >HEBGG I>ED:H:I>9DG � GB D<>D =>H< D>E;=D �BE? �>G IE:F =? �BE <> 	� D<=
I>ED:H:I>9DG >9? 89IE:F =? �BE D<= BD<=E <> 	� �

� EB H=?8E= @ �>ED:H:I>9DG �=E= >GG:;9=? DB =:D<=E D<= �	=� :H> 	 ?=H:G:B9� BE �G=F >9D:H
?=H:G:B9� ;EB8I � � :D< :9 =>H< B� D<BG= ;EB8IG � <>	� �=E= IE:F =? B9 G8�	:GD � >9? <> 	� B9
G8�	:GD � ��II =9?:� 
 � � �D:F8 	: �=E= IE=G=9D=? B9 > � >H:9DBG< HBFI8D=E GHE==9 � �D D<=
GD>ED B� =>H< DE:>	 � > 	>E;= ��>D:B9 ?BD >II=>E=? :9 D<= F :?? 	= B� D<= GHE==9 �BE J G=HB9? �
>�D=E �<:H< D:F = > �BE? >II=>E=? :9 D<= H=9D=E B� D<= GHE==9 � >9? E=F >:9=? D<=E= 89D:	 D<=
� � �	 �����&$ ������ ���� #�"*& ���� ���!���"! &��*"!� # * ��� � �����! "!��"(!� ��� !� !�#�&����"& �!�
�� ���� "' !��$�&( &"&*"!$# * ��� �!!"! !���# �&$ # ����� �!!"!  ����!&# *���� �!� ��!+ #�% ���! �" ��"#�
% �$� �+ ��% �&# -



� �

I>ED:H:I>9D E=GIB9?=? � �>ED:H:I>9DG �=E= :9GDE8HD=? DB � = IE=I>E=? DB E=GIB9? �
 E=GD:9;
B9= �9;=E B9 D<= ��� �=
 >9? B9= B9 D<= >?� >H=9D ��� �=
 8G:9; D<=:E ?BF :9>9D <>9? � �
�
=G� E=GIB9G= �>G F >?= �
 IE=GG:9; D<= ��� �=
 >9? > �9B� E=GIB9G= �
 IE=GG:9; D<= ��� �=
�
� �D=E D<= I>ED:H:I>9D E=GI B9?=? � D<= �BE? ?:G>II =>E=? >9? D<= GHE==9 E=F >:9=? �	>9� �BE
��� F:		:G=HB9?G � =�BE= D<= 9=�D DE:> 	 � =;>9 �

�>ED:H:I>9D �=E= ;:�=9 D<E== IE>HD:H= DE:> 	G � �B 		B�=? �
 D<E== �	BH�G B� =�I=E:F =9D>	 DE:> 	G �
�<= I>ED:H:I>9D �>G :9GDE8HD=? DB F >�= =:D<=E > 	=� :H>	 ?=H:G:B9 BE > G=F >9D:H ?=H:G:B9 �BE
=>H< �BE? � >9? DB E=GI B9? >G "8:H�	
 >9? >G >HH8E>D= 	
 >G I BGG:�	= � �9 D<= G=F >9D:H ?=H:G:B9
H>G= � D<= I>ED:H:I>9D �>G DB 	? DB E=GI B9? �
=G� :� D<= :D=F E=IE=G=9D=? GBF =D<:9; 	:� :9; � BE
I>ED B� > 	:� :9; D<:9; � >9? �9B� BD<=E� :G= � �9 D<= 	=� :H> 	 ?=H:G:B9 H>G= � D<= I>ED:H:I>9D �>G
DB 	? DB E=GIB9? �
=G� :� D<= :D=F �>G > �BE? � >9? �9B� BD<=E� :G= �

��I=E:F =9D>	 DE:> 	G �=E= ?:� :?=? :9DB � �	B H�G � =>H< HB9G:GD:9; B� > IE:F = 	:GD >9? > D>E;=D
	:GD � �>H< IE:F = 	:GD � :D< :9 > �	BH� HB9G:GD=? B� > E>9?BF :#=? 	:GD B� �� G=F >9D:H IE:F =G �BE
D<= HBEE=GI B9?:9; � IE:F =? D>E;=DG :9 D<= �B 		B� :9; D>E;=D 	:GD � �>H< D>E;=D 	:GD :9 > �	B H�
HB9G:GD=? B� > E>9?BF :#=? 	:GD B � J� �BE?G @ � �		=EG � � 89IE:F =? D>E;=DG � >9? � IE:F =? D>E;=DG �
�<:G E=G8 	D=? :9 >9 >�=E>;= 	>; B � J� :D=F G � =D�==9 D<= 	>GD E= 	>D=? IE:F = �BE? :9 > IE:F =
	:GD >9? D<= HBEE=GI B9?:9; D>E;=D �BE? :9 D<= �B 		B� :9; D>E;=D 	:GD :9 D<= G>F = �	B H� � �<=E=
�>G > D�BCF :98D= I>8G= >�D=E =>H< �	BH� B� DE:> 	G � >G �=		 >G � :D<:9 =>H< �	BH� � =D�==9 D<=
IE:F = >9? D>E;=D 	:GDG � � <:H< <> 	� B� D<= D>E;=D 	:GD �>G IE:F =? �>G HB89D=EC�> 	>9H=? >HEBGG
I>ED:H:I>9DG � D<8G � <> 	� D<= I>ED:H:I>9DG � IE:F = 	:GDG HB9G:GD=? B� IE:F =G �EBF 	:GD � � >9? D<=
BD<=E <>	� �G �=E= �EBF 	:GD � � �>ED:H:I>9DG �=E= :9GDE8HD=? DB F >�= D<= G>F = ?=H:G:B9 �BE
=>H< �BE? :9 =>H< 	:GD � �<=
 �=E= 9BD DB 	? >� B8D D<= ?:GD:9HD:B9 � =D�==9 IE:F = >9? D>E;=D
	:GDG �

���� ��� ��� ����������

�E:>	G B9 �<:H< >9 :9HBEE=HD E=GI B9G= �>G F >?= �=E= =� H	8?=? �EBF ?>D> >9>	
G=G :9 D<:G >9?
> 		 G8�G="8=9D =�I =E:F =9DG � �<= F=>9 7� >9? =EEBE E>D=G >9? GD>9?>E? =EEBEG >E= G<B�9
:9 D<= DBI <>	� B � �>�	= �� � CD=GDG B9 D<= =EEBE E>D=G �BE =>H< D>G� E=�=>	=? 9B G:;9:�H>9D
?:
 =E=9H=G � �<8G � =EEBE E>D=G �=E= G:F :	>E �BE IE:F =? >9? 89IE:F =? DE:> 	G � �<= <:;<=E B�=E> 		
=EEBE E>D=G B9 D<= G=F >9D:H ?=H:G:B9 D>G� IEB�>�	
 E=�=HD D<= ;E=>D=E ?:� H8 	D
 B� D<:G D>G� �
> 	GB E=�=HD=? :9 D<= B�=E>		 :9HE=>G= >9? ;E=>D=E �>E:>� :	:D
 :9 7� G � � =H>8G= D<= ?:GDE:�8D:B9
B� I>ED:H:I>9DG � 7� GHBE=G �>G G�=�=? �
 GBF = =�DE=F = 	
 	B9; 7� G � �= >9> 	
#=? D<= F=?:>9G
E>D<=E D<>9 D<= F=>9G :9 D<= �B 		B� :9; >9? > 		 G8�G="8=9D >9> 	
 G=G � � D<E==C�>
 >9> 	
G:G B�
�>E:>9H= � :D< D>G� �	=� :H>	�G=F >9D:H ?=H:G:B9 � >9? G8�	:GD �� BE �� >G � =D�==9CI>ED:H:I>9DG
�>HDBEG >9? IE:F :9; HB9?:D:B9 �IE:F =?�89IE:F =? � >G > � :D< :9CI>ED:H:I>9DG �>HDBE � HB9?8HD=?
B9 D<= I>ED:H:I>9DG � F=?:>9 E=>HD:B9 D:F =G � G<B�=? 9B G:;9:�H>9D =
=HD B� �BE? G8�	:GD � 9BE
>9
 G:;9:�H>9D :9D=E>HD:B9G :9�B 	� :9; �BE? G8�	:GD � �<= �BE? G8�	:GD �>HDBE �>G D<=E=�BE=
?EBII=? �EBF G8�G="8=9D >9> 	
G=G � � D�B �
 D�B �IE:F :9; �
 D>G� � >9> 	
G:G B� �>E:>9H=
B9 D<= G>F = GHBE=G 
 :=	?=? G:;9:�H>9D F >:9 =
=HDG B� IE:F :9; �� �J � ��� � J� ��� � � �� �
�J��� ��� � >9? D>G� �� �J � ��� � �� ��� � � �� � ������ ��� � >G �= 		 >G > G:;9:�H>9D :9D=E>HD:B9
� =D�==9 D<=G= �>HDBEG �� �J � ��� � � ��� � � �� � ���� ��� � �<=G= IE:F :9; =
 =HDG >E= I 	BDD=? :9



� �

D<= E:;<D <> 	� B � � :;8E= �� �<= :9D=E>HD:B9 � =D�==9 IE:F :9; >9? D>G� D
I= �>G :9�=GD:;>D=?
�8ED<=E �
 I=E�BEF :9; G=I>E>D= DCD=GDG B9 D<= ?>D> �EBF D<= 	=� :H> 	 ?=H:G:B9 >9? G=F >9D:H
?=H:G:B9 D>G�G � �<=E= �>G > G:;9:�H>9D IE:F :9; =
=HD B9 D<= G=F >9D:H ?=H:G:B9 D>G� ���� �
� ���� � �8D 9BD B9 D<= 	=� :H> 	 ?=H:G:B9 D>G� ���� � J ��� � D<B8;< D<=E= �>G > DE=9? DB�>E? 	B9;C
D=EF IE:F :9; B9 	=� :H> 	 ?=H:G:B9G � �9 > D�B �
 D�B �IE:F :9; �
 D>G� � :D=F G >9> 	
G:G B� �>E:>9H=
B9 D<= F=?:>9 GHBE=G �BE =>H< �BE? � DE=>D:9; :D=F G >G I>ED:H:I>9DG � D<=E= �=E= G:;9:�H>9D F >:9
=
=HDG B� IE:F :9; �� �J � ��� � JJ ���� � �� � �J��� ��� >9? D>G� �� �J � ��� � �� ���� � � �� �
������ �� � � � 	D<B8;< D<= D>G� �
 IE:F :9; :9D=E>HD:B9 �>G 9BD G:;9:�H>9D :9 D<= :D=F G >9> 	
G:G �
D<=E= �>G > DE=9? :9 D<:G ?:E=HD:B9 �� �J � ��� � � ���� � � �� � JJ�J� �� �� � � �J�� �

� =H>8G= B8E D>E;=D 	:GD :9H 	8?=? FBE= :9>9:F >D= D<>9 >9:F >D= �BE?G � �= > 	GB I =E�BEF =?
> D�B �
 D�B �IE:F :9; �
 >9:F >H
 � :D=F G >9> 	
 G:G B� �>E:>9H= � :D< >9:F >H
 >G > � =D�==9C
I>ED:H:I>9DG �>HDBE B9 D<= G=F >9D:H ?=H:G:B9 GHBE=G � �<=E= �>G 9B G:;9:�H>9D =
 =HD B� >9:F >H
�
9BE >9 >9:F >H
 �
 IE:F :9; :9D=E>HD:B9 � � :;9 D=GDG E=�=>	=? D<>D > G:;9:�H>9D IEBIBED:B9
B� D<= F =?:>9 GHBE=G �=E= �>GD=E :9 D<= IE:F =? D<>9 :9 D<= 89IE:F =? HB9?:D:B9 �BE D<=
>9:F >H
 ?=H:G:B9 D>G� � �BE � BD< I>ED:H:I>9DG ������� >9? �BE?G ������� � �BE D<= 	=� :H> 	
?=H:G:B9 D>G� � D<= IEBIBED:B9G B � F=?:>9 GHBE=G G<B� :9; IE:F :9; ?:? 9BD ?:
 =E �EBF H<>9H=
	=�=	G � �BE � BD< I>ED:H:I>9DG �J����� >9? �BE?G �J����� � �9 G8FF>E
� >G IE=?:HD=? � B8E
G=F >9D:H IE:F :9; F>9:I8 	>D:B9 IEB?8H=? > 	B9;CD=EF �>H:	:D>DBE
 =
 =HD GI>99:9; FBE= D<>9
D�B F :98D=G � =� :?=9H=? IE=?BF :9>9D 	
 B9 D<= G=F >9D:H ?=H:G:B9 D>G� �

�9G=ED �>�	= � >�B8D <=E=
!9 >�=E>;= � I>ED:H:I>9DG � F=?:>9 G=F >9D:H ?=H:G:B9 D:F =G �=E= �� F:		:G=HB9?G �>GD=E �BE

IE:F =? �BE?G D<>9 �BE 89IE:F =? �BE?G �> � ��� GI ==?8I � � >G HBFI>E=? DB >9 :9G:;9:�H>9D
J� F:		:G=HB9? �J ��� � GI ==?8I B9 	=� :H> 	 ?=H:G:B9 � �<=G= E=G8 	DG >E= "8> 	:D>D:�= 	
 G:F :	>E DB
D<= I>DD=E9 B� E=G8 	DG G==9 :9 � :F8 	>D:B9 J � �<=E= IE:F :9; � :D< �	B H�G B� �BE?G �EBF D�B
H>D=;BE:=G IEB?8H=? > ����� GI ==?8I B9 G=F >9D:H G=DD 	:9; D:F = � >9? >9 :9G:;9:�H>9D � ����
GI ==?8I B9 BED<B;E>I<:H G=DD	:9; D:F = � �<8G � �= <>�= ?=FB9GDE>D=? �BD< :9 G:F8 	>D:B9G >9?
=�I=E:F =9DG D<>D D<= 	B9;CD=EF G=F >9D:H IE:F :9; =
=HD ?=I =9?G HE:D:H> 		
 B9 D<= ?=;E== B�
G=F >9D:H :9�B 	�=F =9D :9 D<= D>G� �

!9= ?E>��>H� DB B8E =�I =E:F =9D> 	 ?=G:;9 :G D<>D :9 D<= 	=� :H>	 ?=H:G:B9 HB9?:D:B9 � >G
:9 F >9
 	=� :H> 	 ?=H:G:B9 GD8?:=G � B9 	
 D<= D>E;=D 	:GDG HB9D>:9=? 9B9�BE?G � D<= IE:F :9; 	:GDG
HB9D>:9=? 9B9= � �<8G � :D :G I BGG:�	= D<>D I>ED:H:I>9DG HB8 	? <>�= ?=�= 	BI=? > � :>G DB�>E?
F>� :9; �>GD �
=G� E=GIB9G=G � :D<B8D �8 		
 IEB H=GG:9; D<= �BE?G � �<:G HB8 	? =�I 	>:9 B8E
�>:	8E= DB �9? 	B9;CD=EF IE:F :9; B9 D<= 	=� :H> 	 ?=H:G:B9 D>G� � �BBE?=9G � �=H�=E �J����
I=E�BEF =? > G:F :	>E 	=� :H> 	 ?=H:G:B9 =�I=E:F =9D � :D< F8H< 	B9;=E �BE? 	:GDG B� �<:H< ���
�=E= 9B9�BE?G � � E:F =G >9? D>E;=DG �=E= G=I>E>D=? �
 �>E
 :9; 	>;G � :D<:9 �	B H�G � �<= D
I=
B� 9B9�BE?G 8G=? �BE ��		=EG� �>G �>E:=? � :D<:9 I>ED:H:I>9DG >9? � =D�==9 �	B H�G DB � = FBE=
BE 	=GG �BE?C 	:�= � �9 B9= HB9?:D:B9 � D<=
 �=E= 89IEB9B89H=>�	= 9B9G=9G= �BE?G C D<= 	=>GD
�BE?C	:�= � :9 >9BD<=E � D<=
 �=E= IEB9B89H=>�	= 9B9G=9G= �BE?G � >9? :9 D<= D<:E? � D<=
 �=E=
IG=8?BC<BFBI<B9=G �= �; � �7��� � C D<= F BGD �BE?C	:�= � � G :9 B8E =�I =E:F =9D � D<=E= �>G
9B G=F >9D:H IE:F :9; B9 	=� :H>	 ?=H:G:B9 >D 	>;G ;E=>D=E D<>9 B9= �BE 89IEB9B89H=>�	= BE
IEB9B89H=>�	= 9B9G=9G= �BE?G � �9D=E=GD:9; 	
� :9 D<= IG=8?B<BFBI<B9= HB9?:D:B9 D<=E= �>G



� �

	B9;C 	>; IE:F :9; � G8;;=GD:9; D<>D �<=9 I>ED:H:I>9DG >E= �BEH=? DB E=	
 FBE= B9 G=F >9D:HG �
=�=9 	=� :H> 	 ?=H:G:B9G H>9 =�<:� :D 	B9;CD=EF G=F >9D:H IE:F :9; �

�9 ��I=E:F =9D J � D<=E= �=E= ��= IE:F =G I =E D>E;=D � �9 B8E G:F8 	>D:B9G � �= ?=F B9GDE>D=?
D<>D D<= 	B9;CD=EF G=F >9D:H IE:F :9; =
=HD > 	GB <B 	?G �<=9 D<=E= :G B9 	
 > G:9; 	= IE:F = I =E
D>E;=D � > 	D<B8;< D<=E= �>G > DE=9? DB�>E? > GF > 		=E =
 =HD :9 � :F8 	>D:B9 �� ��I =E:F =9D �
�>G HB9?8HD=? DB ?=D=EF :9= �<=D<=E I =BI 	= � =<>�=? >HHBE?:9; DB D<= FB?= 	 �G IE=?:HD:B9G �

������� ��� �

�9 ��I=E:F =9D �� �= 8G=? D<= G>F = F>D=E:> 	G >G ��I=E:F =9D J =� H=ID D<>D =>H< I>ED:H:I>9D
�>G B9 	
 IE=G=9D=? � :D< B9= B � D<= ��= IE:F =G �BE =>H< D>E;=D �BE? � �D �>G IE=?:HD=? D<>D
D<=E= �B8 	? GD:		 � = 	B9;CD=EF IE:F :9; B9 G=F >9D:H ?=H:G:B9G � > 	D<B8;< D<= =
=HD F :;<D � =
GBF =�<>D �=>�=E � � =H>8G= D<=E= �>G 9B =� :?=9H= B� G=F >9D:H IE:F :9; :9 	=� :H> 	 ?=H:G:B9 :9
��I =E:F =9D J � D<:G D:F = � I>ED:H:I>9DG B9 	
 I =E�BEF =? D<= G=F >9D:H ?=H:G:B9 D>G� �


 �����

�>ED:H:I>9DG @ �<:ED
 89?=E;E>?8>D= GD8?=9DG ?E>�9 �EBF D<= G>F= I>ED:H:I>9D IBB 	 >G �BE
��I =E:F =9D J I>ED:H:I>D=? :9 B8E GD8?
�

� >D=E:> 	G @ �<= G>F = D>E;=D �BE?G >9? IE:F = �BE?G >G :9 ��I =E:F =9D J �=E= 8G=? � �8D
=>H< I>ED:H:I>9D �>G IE=G=9D=? � :D< 9B FBE= D<>9 B9= IE:F = �BE? I=E D>E;=D � �<= J��
IE:F =G �EBF ��I=E:F =9D J �=E= ?:� :?=? :9DB � G8�	:GDG B� �� IE:F = �BE?G � B9= �BE =>H< B�
D<= �� D>E;=D �BE?G � >9? D<=G= G8�	:GDG �=E= �8ED<=E ?:� :?=? :9DB IE:F =G HBEE=GIB9?:9; DB
D>E;=D G8�	:GD � >9? G8�	:GD � ��II =9?:� 
 � � �>ED:H:I>9DG �=E= =>H< >GG:;9=? DB B9= B� D=9
HBEE=GIB9?:9; ;EB8IG ���= IE:F = G8�	:GDG �
 D�B D>E;=D G8�	:GDG� � >9? D<E== I>ED:H:I>9DG �=E=
E89 :9 =>H< H= 		 �

� EB H=?8E= @ �<= G>F= IEBH=?8E= �>G 8G=? >G :9 ��I=E:F =9D J �BE D<= G=F >9D:H ?=H:G:B9
HB9?:D:B9 � =�H=ID D<>D D<:G D:F = =>H< I>ED:H:I>9D �>G IE=G=9D=? � :D< B9 	
 B9= �	B H� B� �BE?G �
HB9G:GD:9; B� > 	:GD B � J� IE:F = �BE?G �B 		B�=? �
 > 	:GD B� �� D>E;=D �BE?G � � :D< > D�BCF :98D=
I>8G= :9 � =D�==9 � �<:G E=G8 	D=? :9 >9 >�=E>;= 	>; B� �J �� :D=F G � =D�==9 > ;:�=9 IE:F = :9
D<= IE:F = �BE? 	:GD >9? D<= HBEE=GIB9?:9; �BE? :9 D<= D>E;=D 	:GD �

���� ��� ��� ����������

�<= F=>9 E=>HD:B9 D:F =G >9? I=EH=9D>;= =EEBE E>D=G >9? GD>9?>E? =EEBEG >E= G<B�9 :9 D<=
�BDDBF <> 	� B� �>�	= �� �<=G= =EEBE E>D=G >E= G:F :	>E DB D<BG= �BE D<= G=F >9D:H ?=H:G:B9 D>G�
:9 ��I=E:F =9D J � � DCD=GD B9 D<=G= =EEBE E>D=G E=�=> 	=? 9B G:;9:�H>9D ?:
 =E=9H= � =D�==9 D<=
IE:F =? >9 89IE:F =? HB9?:D:B9G � � G � =�BE= � G=F >9D:H IE:F :9; IEB?8H=? > �>H:	:D>DBE
 =
=HD
B9 D<= G=F >9D:H ?=H:G:B9 D>G� � �<:G IE:F :9; =
=HD :G I 	BDD=? :9 D<= E:;<D <> 	� B� � :;8E= ��



� �

� D�BC�>
 ��!�� B9 D<= I>ED:H:I>9DG � F=?:>9 GHBE=G � :D< IE:F :9; HB9?:D:B9 >G > � :D<:9C
I>ED:H:I>9DG �>HDBE >9? G8�	:GD �� ��� >G > � =D�==9CI>ED:H:I>9DG �>HDBE E=�=> 	=? > G:;9:�H>9D
F >:9 =
 =HD B� IE:F :9; �� �J � ��� � � ��� � � �� � J���� ���� � �B BD<=E =
 =HDG �=E= G:;9:�H>9D �
!9 >�=E>;= � I>ED:H:I>9DG �=E= �� F:		:G=HB9?G �>GD=E :9 F >� :9; G=F >9D:H ?=H:G:B9G �BE IE:F =?
�BE?G D<>9 �BE 89IE:F =? �BE?G � > GI ==?8I B� � ��� � � B9=C�>
 :D=F G >9> 	
 G:G B� �>E:>9H=
DE=>D:9; :D=F G >G I>ED:H:I>9DG >9? IE:F :9; HB9?:D:B9 >G > � :D< :9CI>ED:H:I>9DG �>HDBE E=�=> 	=?
> F>E;:9>		
 G:;9:�H>9D IE:F :9; =
 =HD �� �J � ��� � � ���J � � �� � JJ��� ��� � � <=9 >9:F >H

�>G >??=? >G > � =D�==9CI>ED:H:I>9DG �>HDBE � D<=E= �=E= 9B G:;9:�H>9D =
=HDG � � :;9 D=GDG
E=�=> 	=? D<>D > G:;9:�H>9D IEBI BED:B9 B� D<= F =?:>9 GHBE=G �=E= �>GD=E :9 D<= IE:F =? D<>9 :9
D<= 89IE:F =? HB9?:D:B9 � �BE � BD< I>ED:H:I>9DG ������� >9? �BE?G ������� �

�<= IE:F :9; =
 =HD B9 D<= G=F >9D:H D>G� :9 ��I=E:F =9D � �>G GD:		 G8EIE:G:9; 	
 	>E;= � >D
� ��� � HBFI>E=? DB � ��� �BE ��I=E:F =9D J � �=H>8G= D<= D�B =�I =E:F =9DG 8G=? =�>HD 	
 D<=
G>F = F =D<B?B 	B;
 >I>ED �EBF D<= ?:
 =E=9H= :9 D<= F >�=8I B� D<= IE:F :9; �	B H�G � �= HBF C
� :9=? D<= G=F >9D:H ?=H:G:B9 GHBE=G �EBF ��I=E:F =9DG J >9? � :9DB > G:9; 	= D�BC�>
 >9> 	
G:G
B� �>E:>9H= � � :D< IE:F :9; >G > � :D<:9CI>ED:H:I>9DG �>HDBE >9? =�I =E:F =9D >G > � =D�==9C
I>ED:H:I>9DG �>HDBE � �<:G >9> 	
 G:G E=�=>	=? B9H= >;>:9 > G:;9:�H>9D F >:9 =
=HD B� IE:F :9;
�� �J � ��� � J� ��� � � �� � ����� ��J� � � 	D<B8;< D<=E= �>G > DE=9? DB�>E? FBE= IE:F :9; :9
��I =E:F =9D J �F8 	D:I 	= IE:F =G I =E D>E;=D� D<>9 ��I=E:F =9D � �G:9; 	= IE:F = I=E D>E;=D� � D<=
:9D=E>HD:B9 �>G 9BD G:;9:�H>9D � �<=G= E=G8 	DG I>E>		=	 D<= I>DD=E9 B� E=G8 	DG :9 � :F8 	>D:B9G J
>9? ��

�<= E=G8 	DG B� ��I=E:F =9DG J >9? � >E= HB9G:GD=9D � :D< B8E :9D=EIE=D>D:B9 B� >9 >8DBF >D:H
	=>E9:9; IEB H=GG 89?=E	
 :9; D<= 	B9;CD=EF G=F >9D:H IE:F :9; =
=HD � �B�=�=E � >9 > 	D=E9>D:�=
:9D=EIE=D>D:B9 :G D<>D I>ED:H:I>9DG 8G=? E=HB 		=HD:�= IEB H=GG=G � �=E<>IG D<=
 =�I 	:H:D 	
 E=HB;C
9:#=? GBF = D>E;=DG >G � =:9; E= 	>D=? DB IE=� :B8G	
 G==9 :D=F G � ��I=E:F =9D � �>G ?=G:;9=? DB
>??E=GG D<:G :GG8= � >G �= 		 >G DB :9�=GD:;>D= D<= ?=H>
 B� D<= =
=HD �

������� ��� �

!9= �>
 DB B8E :FIEB�= B8E =�I =E:F =9D> 	 IEBH=?8E= DB F :9:F :#= D<= IBGG:� :	:D
 B� GDE>D=;:H
IEB H=GG:9; :G DB 8G= F8H< 	B9;=E �BE? 	:GDG � ��I =E:F =9D � �>G ?=G:;9=? DB ?=D=EF :9= �<=D<=E
D<= 	B9;CD=EF G=F >9D:H IE:F :9; =
 =HD �B8 	? <B 	? 8I :9 	B9;=E �BE? 	:GDG � �<:	= =�I 	BE:9;
D<= I BD=9D:> 	 ?=H>
 B � D<= =
 =HD �
 G
GD=F >D:H> 		
 �>E
 :9; D<= IE:F =CD>E;=D 	>; � �9 D<:G �9> 	
=�I=E:F =9D � �= 8G=? > 	:GD B � �� IE:F =CD>E;=D �BE? I>:EG >9? > G	:;<D 	
 ?:
=E=9D IEBH=?8E= @
IE:F = >9? D>E;=D �BE?G �=E= :9D=EGI =EG=? � :D< :9 > G:9; 	= 	B9; �	BH� B� DE:> 	G � �<E== 	>;G �=E=
=�>F :9=? � � :D=F G � � :D=F G >9? � :D=F G � �<= BE?=E:9; B� GD:F8 	: �>G E>9?BF :#=? � G8�� =HD DB
D�B :FIBED>9D HB9GDE>:9DG @ J� �==I:9; E=GIB9G= <:GDBE
 HB9GD>9D >HEBGG E= 	>D=? >9? 89E= 	>D=?
DE:> 	G >9? �� EBD>D:9; D<= D>E;=DG >9? IE:F =G D<EB8;< D<= D�B ?:
=E=9D E= 	>D=?9=GG HB9?:D:B9G
>9? D<= D<E== ?:
=E=9D 	>;G �



� �


 �����

�>ED:H:I>9DG @ � :� D
 89?=E;E>?8>D= GD8?=9DG ?E>�9 �EBF D<= G>F= I>ED:H:I>9D IBB 	 >G �BE
��I =E:F =9DG J � � I>ED:H:I>D=? :9 B8E GD8?
�

� >D=E:> 	G @ �BED
C=:;<D IE:F =CD>E;=D I>:EG �=E= H<BG=9 DB F >� :F :#= G=F >9D:H E=	>D=?9=GG �
�<=G= :D=F G � >G �= 		 >G D<= IE>D:H= >9? �		=E :D=F G >E= 	:GD=? :9 �II=9?:� � � �BF= B� D<=
I>:EG �=E= D>�=9 �EBF D<= GD:F8 	: 8G=? :9 ��I=E:F =9D � B� �BBE?=9G � � =H�=E �J���� � �<=E=>G
BD<=EG �=E= IEB� :?=? �
 � :F BD<
 � H� >F>E> �I=EGB9> 	 HBFF89:H>D:B9 � �B�=F� =E J� � J���� �
�<= �		=E �BE?G �=E= G= 	HD=? DB =9G8E= D<>D D<= IEBI BED:B9G B� >9:F >D= >9? :9>9:F >D= :D=F G
�=E= >IIEB� :F >D=	
 ="8> 	 � �>H< IE:F =CD>E;=D I>:E �>G HB8I 	=? � :D< >9BD<=E I>:E � DB >		B� D<=
E=	>D=? IE:F = �BE B9= D>E;=D DB G=E�= >G D<= 89E= 	>D=? IE:F = �BE :DG HB8I 	=? D>E;=D � �B8E IE:F =C
D>E;=D 	:GDG �=E= HE=>D=? �EBF D<=G= HB8I 	=? IE:F =CD>E;=D I>:EG � GB D<>D =>H< I>ED:H:I>9D �>G
B9 	
 =�IBG=? DB B9= B � D<= �B8E IBGG:�	= I>:E:9;G B� D<= �B8E �BE?G � �BE =�>FI 	= � �
���7
 C

A�
 ��7 �>G HB8I 	=? � :D< ���� C���� ��� � �<8G � > ;:�=9 I>ED:H:I>9D �B8 	? G== =:D<=E
�
���7
 �B 		B�=? �>�D=E > 	>; B� � � � BE � :D=F G� �
 
A�
 ��7 � �
���7
 �B 		B�=? �

���� ��� � ���� �B 		B�=? �
 ���� ��� � BE ���� �B 		B�=? �
 
A�
 ��7 �

� EB H=?8E= @ �9 D<= IE=G=9D =�I =E:F =9D � �= 8G=? > E899:9; >9:F >H
 ?=H:G:B9 D>G� :9 �<:H<
I>ED:H:I>9DG F >�= >9:F >H
 ?=H:G:B9G DB > GDE=>F B� GD:F8 	: � � :D< =>H< G8�G="8=9D GD:F8 	8G
IE=G=9D=? G<BED	
 >�D=E > ?=H:G:B9 :G F >?= DB D<= H8EE=9D GD:F8 	8G � �9 	:�= D<= IE=� :B8G D�B
=�I=E:F =9DG � D<=E= �>G 9B G=I>E>D:B9 :9DB > GD8?
 >9? D=GD I<>G= � ��I=E:F =9D> 	 DE:> 	G �=E=
?:� :?=? :9DB � �	B H�G � �>H< �	B H� HB9D>:9=? J� �BE?G @ D<E== IE:F =G ��<:H< HB8 	? � = E= 	>D=?
BE 89E= 	>D=? � � D<E== D>E;=DG � >9? G:� �		=E �BE?G � �D :G :FIBED>9D DB 9BD= � <B�=�=E � D<>D D<:G
�	B H� GDE8HD8E= �>G 9BD F >?= >II>E=9D DB D<= I>ED:H:I>9DG � �EBF > I>ED:H:I>9D �G I =EGI =HD:�= �
D<= =�I =E:F =9D >II =>E=? DB � = GDE8HD8E=? >G > G:9; 	= �	B H� B� JJ� DE:> 	G � �<= � EGD �� B� D<=G=
DE:> 	G �>G IE>HD:H= � �<= 9=�D �� �=E= =�I=E:F =9D>	 DE:> 	G �


 :�=9 D<>D �= > 	GB �>9D=? DB EBD>D= D<= GD:F8 	8G I>:EG D<EB8;< D<= ?:
=E=9D 	>;G � :D �>G
�8ED<=E E="8:E=? D<>D D<=E= � = D<E== �=EG:B9G B� =>H< B� D<= �B8E 	:GDG ?=GHE:� =? >� B�= � B9=
:9 �<:H< D<= HB8I 	=? IE:F =CD>E;=D I>:EG B HH8EE=? >D > 	>; B� � � B9= >D > 	>; B� � � >9? B9= >D
> 	>; B� � � �<8G � D<= HBFI 	=D= HB89D=E�>	>9H:9; B� IE:F = :?=9D:D
� D>E;=D :?=9D:D
� >9? 	>;
E="8:E=? D<>D J� G=I>E>D= 	:GDG � = HE=>D=? � 7=GIB9G= <:GDBE
 >HEBGG D<= E= 	>D=? >9? 89E= 	>D=?
�=EG:B9G B� =>H< 	>; �>G HB9DEB 		=? � :D< :9 =>H< B� D<=G= 	:GDG :9 D<= �B 		B� :9; F >99=E � � :EGD �
�B8E ?:
=E=9D �	B H�G B � J� DE:>	G �=E= HE=>D=? � =>H< <>� :9; > G	:;<D	
 ?:
 =E=9D E=GI B9G= <:GDBE

�BE D<= D<E== 	>;G � �BE =�>FI 	= � D<= � EGD �	B H� HB9G:GD=? B� � �� � � � �� � �� � � � � � �� � � � � �
� � � � � �� � �<=E= � :G > �		=E �BE? � �� :G D<= IE:F = �BE 	>; � � �� :G D<= D>E;=D �BE 	>; � � =DH �
� :D< :9 =>H< �	BH� � D�B B � D<= IE:F =G �=E= E=	>D=? >9? B9= �>G 89E= 	>D=? � �>H< �	BH� >9? :DG
F :EEBE �=EG:B9 �=E= IE=G=9D=? � :D< :9 =>H< 	:GD � � :D< D<= F :EEBE �=EG:B9 B� D<= �	BH� <>� :9;
:?=9D:H> 	 E=GI B9G= H<>E>HD=E:GD:HG �8D > ?:
=E=9D �E=	>D=?9=GG� >GGB H:>D=? � :D< =>H< 	>; � �<:G
:9G8E=? D<>D =�=E
 I>ED:H:I>9D =�I=E:=9H=? B9= E= 	>D=? >9? B9= 89E= 	>D=? DE:> 	 >D =>H< B� D<=
�B8E E=GIB9G= <:GDBE:=G � :D<:9 =>H< B� D<= D<E== 	>;G � 7=GI B9G= <:GDBE
 �>G 9BD HB9DEB 		=?
>HEBGG D<= ?:
=E=9D 	>;G � ;:�=9 D<>D D<= HE:D:H>	 :GG8= :G DB >		B� > HB9DEB 		=? HBFI>E:GB9 B�
E=GIB9G=G DB D<= E= 	>D=? >9? 89E=	>D=? D>E;=DG � :D< :9 =>H< 	>; � 9BD >HEBGG D<= ?:
 =E=9D 	>;G �

�<= D:F :9; B� =�=9DG �>G >G �B 		B� G @ � :EGD � D<= F =GG>;= �� E=GG D<= ��I>H=C�>E � �<=9

B8 �E= E=>?
 DB � =;:9� �>G IE=G=9D=? � � =IE=GG:B9 B� D<= GI>H=C�>E E=G8 	D=? :9 > ��� FG �	>9�



� �

�=	? �B 		B�=? �
 IE=G=9D>D:B9 B � D<= � EGD GD:F8 	8G � �>H< E=GI B9G= D<=9 :9:D:>D=? >9BD<=E ���
FG �	>9� �=	? �B 		B�=? �
 D<= G8�G="8=9D GD:F8 	8G � >9? GB B9 � 89D:	 > 		 GD:F8 	: JJ� <>? � ==9
IE=G=9D=? >9? E=GIB9?=? DB �

�II>E>D8G @ �D:F8 	: �=E= ?:GI 	>
=? B9 > J� :9H< ��
� HB 	BE F B9:DBE >9? F=>G8E=?
>IIEB� :F >D=	
 �FF D>		 �
 �FF � :?= � �>ED:H:I>9DG �=E= I BG:D:B9=? >IIEB� :F >D=	
 �� HF
�EBF D<= FB9:DBE >9? 8G=? D<= �=
�B>E? DB =9D=E D<=:E E=GIB9G=G � �>ED:H:I>9DG IE=GG=? D<=
�J� �=
 DB :9?:H>D= >9 �>9:F >D=� ?=H:G:B9 � >9? D<= ��� �=
 DB :9?:H>D= >9 �:9>9:F >D=�
?=H:G:B9 � �<=
 �=E= :9GDE8HD=? DB E=GIB9? >G "8:H�	
 >9? >HH8E>D= 	
 >G IBGG:�	= �

���� ��� ��� ����������

�=I>E>D= >9> 	
 G=G �=E= HB9?8HD=? B9 D<= F=>9 E=>HD:B9 D:F =G �BE HBEE=HD �BE? ?=H:G:B9G >9?
B9 D<= F=>9 I=EH=9D =EEBEG � �>H< >9> 	
G:G :9 :D:> 		
 HB9G:GD=? B� > � �	>; � �
 � �HB9D=� D�
>9>	
G:G B� �>E:>9H= � � CD=GDG �=E= D<=9 HB9?8HD=? DB =�>F :9= D<= E= 	:>� :	:D
 B� D<= IE:F :9;
=
=HD >D =>H< 	>; � �<= E=G8 	DG B � ��I =E:F =9D � >E= IE=G=9D=? :9 �>�	= � >9? � :;8E= � � � :D<
E=GI =HD DB D<= D:F = :D DB B� I>ED:H:I>9DG DB HBEE=HD	
 H>D=;BE:#= D<= D>E;=DG >G >9:F >D= BE
:9>9:F >D= � =�>F :9>D:B9 B� � :;8E= � G8;;=GDG D<>D IE:F :9; BHH8EE=? >D > 		 	>;G �

�9G=ED �>�	= � >�B8D <=E=
�9G=ED � :;8E= � >�B8D <=E=

�D>D:GD:H> 	 >9>	
G:G B � D<= E=>HD:B9 D:F = ?>D> E=�=> 	=? B9 	
 > F >:9 =
=HD B� HB9D=�D
�� �J � ��� � J� �� � � �� � ����� ��� � �>:E� :G= DCD=GDG E=�=> 	=? D<>D IE:F :9; =
=HDG �=E=
G:;9:�H>9D >D > 		 	>;G �> 		 � ��� � �

� ��� � �9 >9>	B;B8G >9>	
G:G B� �>E:>9H= I =E�BEF =? B9 D<=
=EEBE ?>D> E=�=> 	=? > F>E;:9> 	 =
=HD B� HB9D=�D � �� �J � ��� � � �� �� � ���� � � 	>99=? DCD=GDG
E=�=> 	=? D<>D D<= B9 	
 ?:
 =E=9H= :9 =EEBE E>D= DB E=>H< G:;9:�H>9H= >HEBGG E=	>D=? >9? 89E=C
	>D=? HB9D=� DG �>G D<= �� IE:F :9; =
 =HD B�G=E�=? >D 	>; � � ���� � � ��� � �D :G :F IBED>9D DB
9BD= D<>D D<:G G:;9:�H>9D IE:F :9; =
=HD :9 =EEBEG >D 	>; � HB:9H:?=G � :D< D<= GF >		=GD IE:F :9;
=
=HD :9 E=>HD:B9 D:F = �

�<= E=G8 	DG B � D<= IE=G=9D =�I=E:F =9D =� D=9? D<BG= B� B8E IE=� :B8G ��I =E:F =9DG � � <=E=>G
B8E �EGD D�B =�I =E:F =9DG 8G=? E=	>D:�=	
 G<BED �BE? 	:GDG >9? > 		B�=? D<= IE:F =CD>E;=D 	>;
DB �>E
 E>9?BF 	
� ��I=E:F =9D � 8G=? 	B9;=E �BE? 	:GDG >9? G
GD=F >D:H>		
 �>E:=? D<= IE:F =C
D>E;=D 	>; � �<= �>HD D<>D 	B9;CD=EF IE:F :9; �>G GD:		 G==9 >D D<= 	B9;=GD 	>; :9 B8E =�I=E:F =9D
G8IIBEDG B8E >GG8FID:B9 D<>D D<= �>G:G B� D<= IE:F :9; =
 =HD :G >8DBF >D:H 	=>E9:9; E>D<=E
D<>9 BD<=E GDE>D=;:H IEBH=GG=G G8H< >G E=HB 		=HD:B9 � �8ED<=E � B8E E=G8 	DG :9?:H>D= D<>D D<:G
=
=HD ?=H>
G �=E
 	:DD 	= � :� >D > 		 � B�=E D<= E>9;= B� 	>;G �= GD8?:=? �

�D G<B8 	? > 	GB � = 9BD=? D<>D D<=E= :G HB9G:?=E>�	= �>E:>� :	:D
 :9 7� GHBE=G �BE D<= >9:F >H

?=H:G:B9 D>G� � �<8G � D<= >II>E=9D 	
 GF >		=E IE:F :9; =
 =HD >D 	>; � HBFI>E=? � :D< 	>; � :9
D<= IE=G=9D =�I =E:F =9D :G 	:�= 	
 ?8= DB H<>9H= BE ?8= DB D<= �>HD D<>D GBF = IBED:B9 B� D<=
IE:F :9; =
=HD F >9:�=GD=? :DG= 	� :9 =EEBEG �BE D<= 	>; � HB9?:D:B9 >G BIIBG=? DB E=>HD:B9 D:F = �



� �

������� � ���������

�= � =;>9 �
 F>� :9; D<= 9B�= 	 IE=?:HD:B9 D<>D :D G<B8 	? � = IBGG:�	= DB IEB?8H= 	B9;CD=EF G=C
F >9D:H IE:F :9; � �<:G IE=?:HD:B9 �>G ;=9=E>D=? �
 B8E HBFI8D>D:B9> 	 FB?= 	 B� IE:F :9; � >9?
�B8 	? 9BD <>�= � ==9 F >?= � :D<B8D D<= FB?= 	 � !8E =�I=E:F =9DG HB9� EF =? D<:G IE=?:HD:B9 �
>9? >E= D<= � EGD DB ?=F B9GDE>D= > G=F >9D:H IE:F :9; =
=HD GI>99:9; F >9
 :9D=E�=9:9; :D=F G
>9? 	>GD:9; F8H< 	B9;=E D<>9 > �=� G=HB9?G � !8E D<=BE=D:H> 	 >HHB89D B� 	B9;CD=EF IE:F :9;
GD>D=? D<>D IE:F :9; :9�B 	�=G H<>9;=G :9 ?:GDE:�8D=? E=IE=G=9D>D:B9G D<>D ?==I =9 D<= �>G:9G
B� >DDE>HD:B9 �BE IE:F =? �BE?G � �BE?G D<>D >E= G=F >9D:H> 		
 G:F :	>E �B8 	? >	GB D=9? DB <>�=
D<=:E >DDE>HDBEG ?==I =9=? � � =H>8G= D<=G= >DDE>HDBEG IE=G8F>�	
 B�=E	>I > 	B9; F>9
 ?:F =9C
G:B9G :9 G=F >9D:H GI>H= � �<:G 	=? DB D<= IE=?:HD:B9 D<>D G=F >9D:H>		
 G:F :	>E �BE?G G<B8 	?
� =9=�D �EBF IE:F :9; B9 D>G�G :9�B 	� :9; G=F >9D:H ?=H:G:B9G � � =H>8G= D<= G
GD=F G<B8 	? � =
>�	= DB G=DD 	= :9DB D<= HBEE=HD G=F >9D:H >DDE>HDBE FBE= "8:H�	
� �B�=�=E � � =H>8G= G=F >9D:C
H>		
 G:F :	>E �BE?G >E= 8G8> 		
 89E= 	>D=? BED<B;E>I<:H> 		
� D<=E= G<B8 	? � = 	=GG � =9=�D B9
	B�=EC 	=�=	 D>G�G 	:�= 	=� :H> 	 ?=H:G:B9 � 7=G8 	DG �EBF �BD< B8E G:F8 	>D:B9G >9? =�I=E:F =9D> 	
?>D> G8IIBED D<=G= IE=?:HD:B9G � �B G8FF>E:#= � � :F8 	>D:B9 J G<B�=? G:;9:�H>9D 	
 �>GD=E G=DC
D 	:9; D:F = :9 D<= G=F >9D:H �8D 9BD :9 D<= BED<B;E>I<:H 	>
=E :9 D<= 9=D�BE� >�D=E IE:F :9;
� :D< F8 	D:I 	= G=F >9D:H> 		
 CE=	>D=? IE:F =G � �:F8 	>D:B9 � G<B�=? D<= G>F = I>DD=E9 B� E=G8 	DG �
�<=9 B9 	
 B9= IE:F = I =E D>E;=D �>G 8G=? � 
 E>I<G B� B9=C?:F =9G:B9>	 HEBGGCG=HD:B9G B� D<=
=9=E;
 G8E�>H= B� D<= 9=D�BE� E=�=> 	=? D<>D B8E IE:F :9; F >9:I8 	>D:B9 ?:? :9?==? 	B�=E D<=
�>G:9G B� >DDE>HD:B9 �BE � BD< IE:F =G >9? G=F >9D:H> 		
CE=	>D=? �BE?G � �9 ��I=E:F =9D J �=
E=I 	:H>D=? D<= E=G8 	DG B � � :F8 	>D:B9 J :9 <8F >9 I>ED:H:I>9DG � �<B G<B�=? IE:F :9; �
 F8 	C
D:I 	= G=F >9D:H IE:F =G B9 > G=F >9D:H �8D 9BD > 	=� :H>	 ?=H:G:B9 D>G� � �BD= � <B�=�=E � D<>D
:9 �BD< D<= G:F8 	>D:B9G >9? D<= FB?=	 D<=E= �>G > GF >		 DE=9? DB�>E? 	B9;CD=EF G=F >9D:H
IE:F :9; B9 	=� :H> 	 ?=H:G:B9 � �9 ��I=E:F =9D �� >G IE=?:HD=? �
 D<= FB?= 	 � �= �B89? 	B9;CD=EF
G=F >9D:H IE:F :9; >�D=E B9 	
 > G:9; 	= IE:F = � � :9> 		
� ��I =E:F =9D � E=I 	:H>D=? D<= =
 =HD >D
	>;G B� � � � >9? � :D=F G 8G:9; > 	B9;=E 	:GD B� D=GD :D=F G � �<8G � B8E HBFI8D>D:B9> 	 FB?= 	
>9? IE= 	:F :9>E
 G:F8 	>D:B9G �=E= >�	= DB ;=9=E>D= 9B�= 	 � D=GD>�	= IE=?:HD:B9G D<>D ;8:?=?
B8E =�I =E:F =9D> 	 �BE� �

�= �B8 	? 9BD 9=H=GG>E:	
 =�I=HD D<= >FB89D B� IE:F :9; DB � = :9 IE=H:G= "8>9D:D>D:�=
>;E==F =9D � =D�==9 D<= G:F8 	>D:B9G >9? <8F >9 =�I=E:F =9DG � !8E G:F8 	>D:B9G :9�B 	�=? >
GF > 		 9=D�BE� B � ��� 89:DG >9? > �=E
 GF > 		 DE>:9 :9; G=D B� B9 	
 �� �BE?G >9? � H>D=;BE:=G �
�9 GI:D= B� D<=G= G:FI 	:�H>D:B9G :9 D<= :FI 	=F =9D=? �=EG:B9 B� B8E FB?= 	 � D<= F >:9 E=G8 	DG
>E= :9 G8EIE:G:9; 	
 H	BG= "8> 	:D>D:�= >;E==F =9D � :D< D<= =�I=E:F =9D>	 ?>D> � �<8G � �= <>�=
G8;;=GD:�= E=G8 	DG �EBF B8E G:F8 	>D:B9G � >9? HB9�=E;:9; =� :?=9H= �EBF =�I =E:F =9DG � D<>D
>E= HB9G:GD=9D � :D< B8E IE=?:HD:B9 D<>D 	B9;CD=EF IE:F :9; :9�B 	�=G H<>9;=G :9 HB99=HD:B9
GDE=9;D<G :9 ?:GDE:�8D=? E=IE=G=9D>D:B9G D<>D > 	D=E D<= >DDE>HDBE �>G:9G B� IE:F =G >9? E= 	>D=?
�BE?G �

!8E F B?= 	 G8;;=GDG B9= =�I 	>9>D:B9 >G DB �<
 IE=� :B8G =�I =E:F =9DG :9 D<= 	:D=E>D8E=
�>:	=? DB IEB?8H= 	B9;CD=EF G=F >9D:H IE:F :9; B9 	=� :H> 	 ?=H:G:B9 @ D<= F >DH< � =D�==9 D<=



� �

E=IE=G=9D>D:B9> 	 	=�= 	 B � IE:F =CD>E;=D B�=E	>I �= �; � BED<B;E>I<:H �=EG8G G=F >9D:H� >9? D<=
	=�=	 B� IEB H=GG:9; :9 D<= D=GD D>G� :G > HE:D:H> 	 �>E:>�	= � �� D<= IE:F = >9? D>E;=D �BE?G <>�=
B�=E	>II:9; �>G:9G B � >DDE>HD:B9 B9 	
 >D D<= G=F >9D:H 	=�= 	 � �BE =�>FI 	= � �= �B8 	? =�I=HD DB
G== =� :?=9H= B � IE:F :9; B9 	
 B9 D>G�G D<>D =9;>;= G=F >9D:H IEBH=GG:9; DB > G8� H:=9D ?=;E== �
A=� :H> 	 ?=H:G:B9G B9 �BE?G =F� =??=? :9 > �>H�;EB89? B� GHE>F�	=? 9B9�BE?G >E= =>G
 DB
I =E�BEF "8:H�	
 � :D<B8D ?B:9; >9
 G=F >9D:H E=DE:=�> 	 � �B�=�=E � >G �BBE?=9G � � =H�=E �J����
<>�= G<B�9 � �<=9 D<= 	=� :H> 	 ?=H:G:B9 D>G� :G F >?= FBE= ?:� H8 	D �
 F>� :9; D<= 9B9�BE?G
FBE= �BE?C 	:�= � G=F >9D:HG ?B=G >II=>E DB � = :FIBED>9D �BE F >� :9; >HH8E>D= ?=H:G:B9G >9?
D<8G 	B9;CD=EF G=F >9D:H IE:F :9; :G B�G=E�=? =�=9 B9 D<:G D>G� � �BD= D<>D B8E =�I=E:F =9DG ?B
9BD > 		B� 8G DB ?=D=EF :9= �<=D<=E :D :G F >� :9; >9:F >H
 ?=H:G:B9G B9 D<= IE:F = � D<= D>E;=D �
BE � BD< � D<>D :G 9=H=GG>E
 DB B�G=E�= 	B9;CD=EF G=F >9D:H IE:F :9; � !8E FB?= 	 IE=?:HDG D<>D
�BD< >E= HE:D:H> 	 � >G :G HB9G:GD=9D � :D< D<= 	:D=E>D8E= B9 	B9;CD=EF E=I =D:D:B9 IE:F :9; �= �; �
�E:=#=9 =D > 	 �� J���� �

����� ���� � � � ���	����� ���� ��	

�= 9B� =�>F :9= D�B BD<=E �BEF G B� 	B9;CD=EF IE:F :9; � FBEI<B 	B;:H> 	 >9? HB9H=ID8> 	 IE:F C
:9; � �BD< B� �<:H< H>9 � = >HHBFFB?>D=? � :D< :9 D<= �E>F =�BE� B� B8E FB?= 	 � �= D<=9
HBFI>E= D<= F >� BE D<=BE=D:H> 	 >HHB89DG B� 	B9;CD=EF IE:F :9; DB B8E B�9 �

� BEI<B 	B;:H> 	 IE:F :9; @ � BEI<B 	B;:H>	 IE:F :9; :9 	=� :H>	 ?=H:G:B9 <>G � ==9 E=I BED=?
>D 	B9; 	>;G :9 > �>E:=D
 B � 	>9;8>;=G :9H	8?:9; �9; 	:G< ��DB 	# � �= 	?F >9 � J���� � � =�E=�
��=9D:9 � �=	?F>9 � J���� � �=E� BC
 EB>D:>9 ��=	?F>9 � � BG�B� 	� =� : �H � J���� >9? �F=E:H>9
� :;9 A>9;8>;= ��FFBE=
� J�� J� � �<=G= �9?:9;G F :;<D G==F DB � = >D B??G � :D< B8E E=C
G8 	DG � � <
 G<B8 	? :D � = GB =>G
 DB IEB?8H= 	B9;CD=EF IE:F :9; �BE FBEI<B 	B;:H> 		
C �8D 9BD
G=F >9D:H> 		
 CE=	>D=? �BE?G B9 D<:G D>G� �B >??E=GG D<:G "8=GD:B9 � B9= 9==?G DB HB9G:?=E
D<= 	=�= 	G B� E=IE=G=9D>D:B9 B � G=F >9D:H >9? FBEI<B 	B;:H> 	 E= 	>D=?9=GG � � >9
 FB?= 	G B� 	=� C
:H> 	 >HH=GG �G== = �; � 
<:> 	>9D � 
>E>F >##> � J���� >GG8F= D<>D �BE?G >E= ?=HBFIBG=? :9DB
FBEI<B 	B;:H>		
C�>G=? HB9GD:D8=9DG >D > IE=CG=F >9D:H � 	=� :H> 	 	=�=	 B� E=IE=G=9D>D:B9 � �� B8E
9=D�BE� FB?= 	 �>G DE>:9=? B9 > F8H< 	>E;=E �BE? HBEI8G � :D F :;<D � = =�I=HD=? DB ?:GHB�=E
GBF = >GI =HDG B� FBEI<B 	B;:H> 	 GDE8HD8E= >G > 8G=�8 	 :9D=EF =?:>D=C 	=�= 	 E=IE=G=9D>D:B9 :9 F >IC
I:9; �EBF BED<B;E>I<
 DB G=F >9D:HG >9? I<B9B 	B;
� �<8G � D<= <:??=9 	>
=E G8�G="8=9D DB
D<= BED<B;E>I<:H 	>
=E :9 B8E 9=D�BE� HB8 	? G=E�= D<:G EB 	= � >FB9; BD<=E D<:9;G � �D G<B8 	? � =
9BD=? � <B�=�=E � D<>D �<=D<=E D<=E= :G :9 �>HD > G=I>E>D= 	=�=	 B� FBEI<B 	B;:H> 	 E=IE=G=9D>D:B9
:G > F >DD=E B� ?=�>D= :9 D<= 	:D=E>D8E= �G== �F :D< � J��� � �BE =�>FI 	= � �BE > ?:GG=9D:9; BI:9:B9
>9? GBF = G:F8 	>D:B9 E=G8 	DG� �

�� D<= >�B�= � :=� B � FBEI<B 	B;:H> 	 E=IE=G=9D>D:B9 :G HBEE=HD � >9? :� �= >E= HBEE=HD :9
>GG8F :9; D<>D 	=� :H>	 ?=H:G:B9G >E= �>G=? IE:F >E:	
 B9 D<= G=DD 	:9; D:F = B� IE=CG=F >9D:H 89:DG �
D<=9 D<= 	=� :H> 	 ?=H:G:B9 D>G� �B8 	? ?=I=9? ?:E=HD 	
 B9 D<= G=DD 	:9; D:F = B� FBEI<B 	B;:H> 	
E=IE=G=9D>D:B9> 	 89:DG �8D �B8 	? 9BD ?=I =9? ?:E=HD	
 B9 G=F >9D:H 	=�= 	 >HD:�>D:B9 � �<:G �B8 	?
=�I 	>:9 �<
 	B9;CD=EF IE:F :9; :G G==9 :9 	=� :H> 	 ?=H:G:B9G �BE F BEI<B 	B;:H> 		
 G:F :	>E �BE?G
�8D :G 9BD 9BEF >		
 G==9 �BE G=F >9D:H> 		
 G:F :	>E �BE?G � �B�=�=E � D<:G >E;8F=9D ?B=G 9BD



� �

IE=H 	8?= D<= I BGG:� :	:D
 D<>D D<= 	=� :H>	 ?=H:G:B9 D>G� :G G=9G:D:�= DB G=F >9D:H :9�8=9H=G �� �9
�>HD � D<=E= :G I 	=9D
 B � =�I =E:F =9D> 	 =� :?=9H= DB G8IIBED D<:G I BGG:� :	:D
 �E=� :=�=? :9 �> 	BD> �
J���� � !8E 9=D�BE� FB?=	 =�I 	:H:D 	
 :9HBEIBE>D=G G=F >9D:H :9�8=9H=G B9 	=� :H> 	 ?=H:G:B9
D<EB8;< �==?�>H� HB99=HD:B9G �EBF D<= G=F >9D:H DB D<= BED<B;E>I<:H 	>
=E � :> > <:??=9
	>
=E � �<8G � �BBE?=9G � � =H�=E �J���� �B89? D<>D 89?=E HB9?:D:B9G D<B8;<D DB :9HE=>G=
D<= :FIBED>9H= B � G=F >9D:HG :9 F >� :9; 	=� :H> 	 ?=H:G:B9G � 	B9;CD=EF G=F >9D:H IE:F :9; H>9 � =
B�D>:9=? �


B9H=ID8> 	 IE:F :9; @ � :9?:9;G :9 D<= 	:D=E>D8E= B� 	B9;CD=EF HB9H=ID8> 	 IE:F :9; �E=C
� :=�=? :9 7B=?:;=E � J��� � 7B=?:;=E � � H� =EFBDD � J���� >E= HB9G:GD=9D � :D< B8E D<=BE=D:H> 	
>HHB89D B� 	B9;CD=EF G=F >9D:H IE:F :9; � �<=G= GD8?:=G <>�= �B89? 	B9;CD=EF IE:F :9; B9
HB9H=ID8>		
C?E:�=9 D>G�G G8H< >G H>D=;BE
 =�=FI 	>E ;=9=E>D:B9 �= �; � D<= �BE? �!
 :G
IE=G=9D=? ?8E:9; > GD8?
 BE IE:F :9; I<>G= � >9? :G 	>D=E ;=9=E>D=? :9 E=GI B9G= DB D<= H8=
�� ���A � � �9 >DDE>HDBE 9=D�BE� HB8 	? >HHB89D �BE G8H< >9 =
=HD :9 D<= �B 		B� :9; �>
 @ D<=
G
GD=F G=DD 	=G :9DB >9 >DDE>HDBE GD>D= :9 E=GIB9G= DB D<= IE:F = �BE? � >9? 	B9;CD=EF IE:F :9;
E=G8 	DG � �<:G ?==I =9G D<= �>G:9 B � >DDE>HD:B9 �BE D<= IE:F = � �<:H< B�=E	>IG � :D< D<>D B� D<=
H8= � F>� :9; D<= G>F= E=GI B9G= FBE= IEB�>�	= BE FBE= E>I:? 	
 ;=9=E>D=? �<=9 D<= H8= :G
G8�G="8=9D 	
 =9HB89D=E=? � �<8G � �= � :=� 	B9;CD=EF G=F >9D:H IE:F :9; >9? HB9H=ID8> 	 IE:F C
:9; >G <>� :9; �=E
 G:F :	>E 89?=E	
 :9; F =H<>9:GF G � �8D8E= ?=�= 	BIF=9DG B� D<= FB?= 	 � :		
>??E=GG <B� 	B9; G8H< >
=HDG H>9 	>GD � >9? <B� D<=
 H>9 � = E=:9GD>D=? :9 D<= >IIEBIE:>D=
HB9D=�D �

�B 	D# �J��� �J���� <>G GD8?:=? > FBE= HBFI 	=� �BEF B� HB9H=ID8> 	�E=I =D:D:B9 IE:F :9; :9
�<:H< D<= I>ED:H:I>9DG � D>G� :G DB �8?;= �<=D<=E I>:EG B� �BE?G �= �; � �!��� C���� � <>�=
D<= G>F = F =>9:9;G � � <=9 D<= G>F= I>:E B� �BE?G E=>II =>E=? 	>D=E :9 D<= 	:GD � G8�GD>9D:> 	
	B9;C 	>; IE:F :9; �>G B�G=E�=? � � BE=B�=E � �<=9 D<= IE:F = I>:E IE=H=?=? > G
9B9
FB8G D>EC
;=D I>:E �= �; � �!��� C���� �B 		B�=? �
 �!

� C� �� � D<=E= �>G > 	GB 	B9;C 	>; IE:F :9; �
�<:G �9?:9; HB8 	? � = >HHBFFB?>D=? � :D< :9 B8E �E>F =�BE� �BE 	B9;CD=EF G=F >9D:H IE:F :9; �
>GG8F :9; =>H< �BE? �G >DDE>HDBE �>G:9 :9 D<= IE:F =CI>:E �>G :9?:� :?8>		
 ?==I =9=? � > 		B� :9;
�>GD=E IEBH=GG:9; B � D<= D>E;=DCI>:E � �B�=�=E � E=G8 	DG :9 BD<=E HB9?:D:B9G B� �B 	D# �G �J����
G=HB9? =�I =E:F =9D ?B 9BD �D D<:G =�I 	>9>D:B9 � �I=H:�H> 		
� �<=9 =:D<=E D<= IE:F = BE D>EC
;=D I>:E �>G 89E= 	>D=? � =�=9 :� HBEE=GIB9?:9; =	=F =9DG B� D<= IE:F = >9? D>E;=D I>:EG �=E=
G
9B9
FB8G �= �; � ���A� C��
A!�� �B 		B�=? �
 ��!�
� C��77!���� � D<=E= �>G 9B
=� :?=9H= B� 	B9;C 	>; IE:F :9; � �8ED<=E � �B 	D# �G �J���� G=HB9? =�I =E:F =9D :9H 	8?=? GBF=
:?=9D:H> 	 I>:EG B � IE:F =G >9? D>E;=DG D<>D �=E= G
9B9
FB8G �= �; � �!��� C�!��� �B 		B�=?
�
 ���� C���� � � � :D< G="8=9D:> 	 �BE? IE=G=9D:B9 DB =9G8E= �8 		 G=F >9D:H IEBH=GG:9; B� >D
	=>GD D<= �EGD F =F� =E B � =>H< I>:E � :9 D<:G HB9?:D:B9 � D<=E= �>G 9B 	B9;C 	>; IE:F :9; � �B 	D#
HB9H 	8?=? �EBF D<=G= ?>D> D<>D IE:F :9; B9 <:G G=F >9D:H HBFI>E:GB9 D>G� IE:F >E:	
 :9�B 	�=G
D<= I>ED:H8 	>E IEB H=GG=G :9�B 	�=? :9 HBFI>E:9; �BE? F =>9:9;G � E>D<=E D<>9 > FBE= ;=9=E> 	
E=:9 �BEH=F =9D B � G=F >9D:HC 	=�=	 E=IE=G=9D>D:B9G � � 	D<B8;< D<=G= ?>D> >II =>E DB �
 :9 D<=
�>H= B� B8E G=F >9D:H 	=>E9:9; =�I 	>9>D:B9 � :D F >
 � = D<>D D<= >??=? HBFI 	=� :D
 B� �B 	D# �G

���!���! ) �� �# �% "!��&� �" &"�� ���� %"! �"�"(�����+ !�����$ *"!$# �!� �#����+ ��#" #�% �&������+ !�����$ -
��&�� ) �& ����� � �� �� 0# ������ % "$�� "' % "! �"�"(����  !�% �&( ) ��� #�% �&��� �" "!��"(!� ���  ���*�+  ��+#
�& �% "!��&� !"�� -



� �

D>G� E=	:=G <=>� :	
 8IB9 IBGDCG=F >9D:HCE=DE:=�> 	 IEBH=GG:9; � >9? D<=E=�BE= :G :9G=9G:D:�= DB
G=F >9D:H 	=>E9:9; =
 =HDG � � BE= GI =H:�H>		
� D<= �BDD	=9=H� :9 D<:G D>G� F>
 � = D<= �BE?
HBFI>E:GB9 GD>;= � :9 �<:H< H>G= >9
 � =9=�DG B� =9<>9H:9; G=F >9D:H 	=�=	 E=IE=G=9D>D:B9G
�B8 	? � = GF >		 :9 HBFI>E:GB9 DB =
 =HDG B� =9<>9H:9; D<= I>ED:H8 	>E HB99=HD:B9G :9�B 	�=? :9
F >� :9; D<= G>F =�?:
 =E=9D �8?;=F=9D � �<8G � �= �B8 	? IE=?:HD D<>D :� I>ED:H:I>9DG =9;>;=?
:9 G=F >9D:H HBFI>E:GB9G B9 D<= IE:F = 	:GD � �B 		B�=? �
 G:F I 	= G=F >9D:H ?=H:G:B9G B9 D<= D>EC
;=D 	:GD �= �; � > G>F=�?:
 =E=9D F =>9:9; ?=H:G:B9 B9 �!��� C�!��� �B 		B�=? �
 >9 >9:F >H

?=H:G:B9 B9 ���� � � B9= �B8 	? :9?==? G== 	B9;C 	>; IE:F :9; � �= 9B� HB9G:?=E <B� B8E FB?= 	
HB8 	? � = =�D=9?=? DB > 		B� G8H< IEB H=GG:9;CGI =H:�H 	=>E9:9; =
=HDG >G E=IBED=? �
 �B 	D# �

�E>9G�=EC>IIEBIE:>D= IEBH=GG:9; >HHB89DG @ ��B :FIBED>9D D<=BE=D:H> 	 >HHB89DG B� E=IC
=D:D:B9 IE:F :9; :9 D<= 	:D=E>D8E= ?=> 	 ?:E=HD 	
 � :D< D>G�CGI =H:�H:D
 =
=HDG ?8E:9; D<= IE:F C
:9;�GD8?
 I<>G= @ �8 	� :9; � �H<>HD=E �G F8 	D:I 	= F =FBE
 G
GD=F G D<=BE
 ��8 	� :9; � �H<>HC
D=E � J���� IBGD8 	>D=G D<>D ?:
 =E=9D �E>:9 G8�CG
 GD=F G >E= :9�B 	�=? :9 ?:
=E=9D IE:F :9; D>G�G �
�<=E=>G 7B=?:;=E �G �E>9G�=E �IIEBIE:>D= � EB H=GG:9; D<=BE
 �7B=?:;=E � J���� IBGD8 	>D=G D<>D
?:
 =E=9D � :9?G B� IEB H=GG:9; >E= E="8:E=? �BE ?:
 =E=9D D>G�G � �BD< >HHB89DG IE=?:HD D<>D > HE:DC
:H> 	 �>HDBE :9 IEB?8H:9; IE:F :9; :G > F >DH< � =D�==9 D<= 	=�=	 BE D
I = B� IEBH=GG:9; :9�B 	�=?
�<=9 D<= I>ED:H:I>9D :G E=GIB9?:9; DB IE:F =G �=EG8G D>E;=DG � �9 I>ED:H8 	>E � D<=
 IE=?:HD
D>G�CGI =H:�H IE:F :9; =
 =HDG �BE ?>D>C?E:�=9 �=EG8G HB9H=ID8> 		
 ?E:�=9 D>G�G � �E:=#=9 =D > 	 �
�J���� B�G=E�=? D>G�CGI =H:�H E=I =D:D:B9 IE:F :9; =
 =HDG =�=9 � :D< :9 D<= G=F >9D:H ?BF >:9 �
7=I=D:D:B9 IE:F :9; �>G B�G=E�=? �<=9 D<= D>G� �>G > G:#= ?=H:G:B9 ��:G :D � :;;=E D<>9 >
�E=>? �B�� � >D GD8?
 >9? > ?:F =9G:B9 ?=H:G:B9 �� :G :D � :?=E D<>9 :D :G 	B9;�� >D D=GD BE
� :H= �=EG> � �8D D<=E= �>G 9B E=I =D:D:B9 IE:F :9; :� D<= �8?;F =9DG >D GD8?
 >9? D=GD :9�B 	�=?
?:
 =E=9D G=F >9D:H ?BF >:9G � : �= �� G:#= �=EG8G >9:F >H
�

�= >E= G
FI>D<=D:H DB D<= DE>9G�=EC>IIEBIE:>D= IEBH=GG:9; >HHB89DG ?=GHE:� =? >�B�= �
>9? � :=� D<=F >G � =:9; HBFI>D:�	= � :D< B8E =�I 	>9>D:B9 B� 	B9;CD=EF IE:F :9; � 
 :�=9 D<>D
I>ED:H:I>9DG >II>E=9D 	
 H>9 DE89H>D= D<=:E 	=�= 	 B� IEBH=GG:9; >G 9=H=GG>E
 >HHBE?:9; DB D>G�
?=F >9?G � B9= �B8 	? =�I =HD D<= 	=�= 	 B � 	B9;CD=EF IE:F :9; =
=HDG DB � = :9 HBEE=GIB9?=9H= � :D<
D<= 	=�= 	 B� IEBH=GG:9; � �B >HHB89D �BE � ������
���
 IEB H=GG:9;CGI =H:�H:D
 =
=HDG G8H< >G D<BG=
�B89? �
 �E:=#=9 =D >	 � �J���� >9? �B 	D# �J��� �J���� �= �B8 	? <>�= DB =�D=9? B8E F B?=	 DB
:9H 	8?= GBF= GBED B � G= 	=HD:B9 IEB H=?8E= DB �B H8G IEB H=GG:9; B9 > I>ED:H8 	>E 	>
=E BE G8�G=D B�
89:DG ?8E:9; IE:F :9; � !9= �>
 DB DB ?B D<:G �B8 	? � = DB >?? > E=GI B9G= 	>
=E DB D<= 9=D�BE� �
>9? =�I 	:H:D 	
 DE>:9 :D DB E=GI B9? >HHBE?:9; DB D<= H8EE=9D D>G� ?=F >9?G � �D F :;<D 	=>E9 DB
F >�= >9:F >H
 ?=H:G:B9G � �BE =�>FI 	= � �
 :9<:� :D:9; IEBH=GG:9; B� G=F >9D:H �=>D8E=G :EE=	=�>9D
DB D<:G D>G� � �<= 9=D�BE� �B8 	? D<=9 � = IE=�=9D=? �EBF GDE=9;D<=9:9; D<= HB99=HD:B9G
� =D�==9 �=>D8E=G E= 	=�>9D DB D<= >9:F >H
 ?=H:G:B9 >9? BD<=E :EE= 	=�>9D �=>D8E=G � � =9H= � D<=
9=D�BE� �B8 	? =�<:� :D 9B DE>9G�=E �EBF D<= >9:F >H
 ?=H:G:B9 DB 89E= 	>D=? D>G�G G8H< >G
G:#= ?=H:G:B9G � � 98F� =E B � GD8?:=G �
 � >;=9�>H< � 
>EE >9? HB 		=>;8=G �E=� :=�=? :9 
>EE
=D >	 �� J��� � I � ���C���� IEB� :?= =� :?=9H= :9 G8IIBED B� G8H< >9 >DD=9D:B9> 	 F=H<>9:GF � >D
	=>GD ?8E:9; F =FBE
 E=DE:=�> 	 � �<=
 IBGD8 	>D= D<>D > H=9DE=CG8EEB89? >DD=9D:B9> 	 F=H<>9:GF
FB?8 	>D=G D<= E=DE:=�> 	 B � �=>�	
 >HD:�>D=? :D=F G � :9<:� :D:9; :EE=	=�>9D >GGBH:>D=? :D=F G �

7=HB 		=HD:�= IEB H=GG=G @ �9 > 	D=E9>D:�= =�I 	>9>D:B9 B� B8E �9?:9;G :G D<>D D<= 	B9;CD=EF
=
=HDG �= �B89? >E= ?8= DB 	=>E9:9; :9 >9 =I:GB?:H F =FBE
 G
GD=F � BE DB GBF = GBED B� GDE>D=;:H



� �

IEB H=GG:9; � �BE =�>FI 	= � I=E<>IG I>ED:H:I>9DG 9BD:H=? D<= G=F >9D:H E= 	>D:B9G<:I � =D�==9 D<=
D>E;=D �BE?G >9? IE=� :B8G	
 =9HB89D=E=? �BE?G � >9? D<:G >�>E=9=GG �>H:	:D>D=? D<=:E G=F >9D:H
?=H:G:B9CF >� :9; � �<:G :G :9 HB9DE>GD DB B8E � :=� D<>D 	B9;CD=EF IE:F :9; :9�B 	�=G :9HE=F =9D> 	
	=>E9:9; :9 > ?:GDE:�8D=? F =FBE
 G
 GD=F � >9? D<>D D<= DE>9G�=E B� IE:F :9; =
=HDG DB G:F :	>E
�BE?G :G ?8= DB >8DBF >D:H ;=9=E> 	:#>D:B9 B� D<:G 	=>E9:9; DB �BE?G � :D< B�=E	>II:9; �>G:9G B�
>DDE>HD:B9 � �8H< > F=H<>9:GF G<B8 	? 9BD E="8:E= HB9GH:B8G GDE>D=;:=G � > 	D<B8;< D<=
 F:;<D
I 	>
 >9 >??:D:B9> 	 EB 	= � �8ED<=E � :D F >
 D8E9 B8D D<>D HB9GH:B8G IEB H=GG:9; B� D<= IE:F =
:G 9=H=GG>E
 �BE 	B9;CD=EF 	=>E9:9; C =�=9 � :D<B8D D<= 9=H=GG:D
 B� 	>
 :9; ?B�9 >9 =I:GB?:H
F =FBE
 DE>H= �

7>DH 	:
 � � H� BB9 �J���� <>�= "8=GD:B9=? D<= 9BD:B9 D<>D >		 	B9;CD=EF IE:F :9; =
=HDG
>E= G8�G=E�=? �
 D<= G>F = F =H<>9:GF � �BE =�>FI 	= � 7>DH	:
 =D > 	 � �J���� <>�= E=IBED=? >9
:9D=EF =?:>D=CE>9;= IE:F :9; =
 =HD �BE 9=� 	
 	=>E9=? >GGBH:>D=G :9 E=HB;9:D:B9 F =FBE
 D>G�G �
�<BG= D:F = HB8EG= >II=>EG DB ?:
 =E �EBF �BD< G<BEDCD=EF >9? 	B9;CD=EF IE:F :9; � � <=E=>G
:9 	=� :H> 	 ?=H:G:B9 G=F >9D:H�>GGBH:>D:�= IE:F :9; :G D
I:H> 		
 �B89? DB ?=H>
 E>I:? 	
 >�D=E B9=
BE D�B :9D=E�=9:9; :D=F G � :9 E=HB;9:D:B9 IE:F :9; � D<= ?=H>
 ��BE E=I =>D=? :D=F G >9? �BE 9=� 	

	=>E9=? >GGBH:>D=G >G IE:F =G� :G F8H< FBE= ;E>?8> 	 �8D :G 	>E;= 	
 ?:F :9:G<=? �
 > 	>; B� �
:D=F G � �D :G I BGG:�	= D<>D D<:G =
=HD :G ?8= DB D<= 8G= B� HB9GH:B8G GDE>D=;:=G � !8E IEB H=?8E=
�>G ?=G:;9=? DB F :9:F :#= D<= 8G= B � HB9GH:B8G GDE>D=;:=G �
 �BEH:9; I>ED:H:I>9DG DB E=GIB9?
"8:H�	
 DB G=E:> 		
 IE=G=9D=? :D=F G � �B�=�=E � :D :G I BGG:�	= D<>D B8E �BE? 	:GDG ���I =E:F =9DG
J >9? �� BE 	>;G ���I =E:F =9D �� �=E= G<BED =9B8;< D<>D I>ED:H:I>9DG ?:? :9 �>HD =FI 	B

E=HB 		=HD:�= GDE>D=;:=G �

���������� �������� ���� ��	

� >� :9; ?:GH8GG=? �>E:B8G �9?:9;G >9? D<=BE=D:H>	 >HHB89DG HB9H=E9:9; 	B9;CD=EF IE:F :9; � �=
9B� D8E9 DB D<= 	:D=E>D8E= B9 G<BEDCD=EF G=F >9D:H IE:F :9; � �9BD<=E IBGG:�	= :9D=EIE=D>D:B9
B� B8E �9?:9;G :G D<>D D<=
 >E= "8>	:D>D:�=	
 D<= G>F = >G DE>?:D:B9> 	 G<BEDCD=EF =
 =HDG � �=EC
<>IG =� :GD:9; D<=BE:=G B � G<BEDCD=EF IE:F :9; HB8 	? � = =�D=9?=? DB >HHBFFB?>D= B8E �9?:9;G �
�8D � =�BE= D8E9:9; DB D<=G= D<=BE=D:H> 	 >HHB89DG � �= ?:GH8GG >9BD<=E :FIBED>9D ?:GD:9HD:B9
:9 D<= G=F >9D:H IE:F :9; 	:D=E>D8E= � � =D�==9 G=F >9D:H >9? >GGBH:>D:�= E= 	>D=?9=GG � � BGD D<=C
BE:=G F >�= ?:
 =E=9D IE=?:HD:B9G ?=I =9?:9; B9 �<=D<=E �BE?G >E= I8E=	
 G=F >9D:H> 		
CE=	>D=?
�= �; � �7��� C
��� � BE >E= �BD< G=F >9D:H> 		
C >9? >GGBH:>D:�= 	
 CE=	>D=? �= �; � �7��� C
�����7 � �

�=F >9D:H �=EG8G >GGBH:>D:�= IE:F :9; @ � <=D<=E G<BEDCD=EF G=F >9D:H IE:F :9; BHH8EG >D
> 		 �BE �BE?G D<>D >E= I8E=	
 G=F >9D:H> 		
 CE=	>D=? �8D 9BD >GGB H:>D:�=	
CE= 	>D=? <>G � ==9 >
G8�� =HD B� ?=�>D= :9 D<= 	:D=E>D8E= � � 	D<B8;< GBF = GD8?:=G <>�= E=IBED=? I8E= G=F >9D:H
IE:F :9; B9 	=� :H> 	 ?=H:G:B9 �= �; � � :GH< 	=E � J��� � A8I�=E � J���� � �<=	DB9 � � >ED:9 �J����
�B89? 9B G8H< =
=HD B9 D<:G D>G� 8G:9; > IEB H=?8E= D<B8;<D DB F :9:F :#= GDE>D=;:H IEBH=GG:9; ��
�B�=�=E � >	D<B8;< � BGG =D > 	 � �J���� � 	:�= �<= 	DB9 >9? � >ED:9 � ?:? 9BD �9? I8E= G=F >9D:H
IE:F :9; B9 � :G8> 	 	=� :H> 	 ?=H:G:B9 �BE H>D=;BE
 HBCBE?:9>D=G �= �; � � �
 C�!7�� � � D<=
 ?:?
�9? I8E= G=F >9D:H IE:F :9; �BE :9GDE8F =9D E=	>D:B9G �= �; � �7!!� C�A!!7 � � �8ED<=E � D<=


������ ������ ��#  !" "#�$ � �"&&����"&�#� % "$�� ���� ���"�&�# '"! �����"& �&$ � �!��& 0# $��� -



� �

B�G=E�=? I8E= G=F >9D:H IE:F :9; �BE > 		 D
I=G B� G=F >9D:H E= 	>D:B9G D=GD=? B9 >8?:DBE
 	=� :H> 	
?=H:G:B9 � �9 > FBE= E=H=9D 89I8�	:G<=? =�I=E:F =9D � � >ED:9 � � 	D>EE:�> � �>
	>9? � � �<=	DB9
�I=EGB9> 	 HBFF89:H>D:B9 � � =H=F� =E �J � J���� >DD=FID=? DB E=I 	:H>D= D<= �<= 	DB9 >9? � >ED:9
�J���� GD8?
 D=GD:9; GD8?=9DG >D 7 :H= �9:�=EG:D
 �D<= G:D= B� D<= BE:;:9> 	 GD8?
 � >9? >D BD<=E
89:�=EG:D:=G � � 	D<B8;< D<=
 >;>:9 �>:	=? DB B�D>:9 IE:F :9; B9 D<= G=F >9D:H> 		
 CE=	>D=? I>:EG
� :D< 7 :H= GD8?=9DG >G I>ED:H:I>9DG � D<=
 ?:? B�D>:9 G:;9:�H>9D IE:F :9; �BE GD8?=9DG >D D<=
BD<=E 89:�=EG:D:=G � :D< D<= G>F = F >D=E:> 	G >9? IEB H=?8E=G � �<=G= :9�=GD:;>DBEG 9BD=? D<>D
D<= GD8?=9DG >D D<= BD<=E 89:�=EG:D:=G <>? G8�GD>9D:> 		
 	B9;=E E=>HD:B9 D:F =G � �<:H< F >

<>�= E= 	>D=? DB D<= ?:
 =E:9; E=G8 	DG � !9= >HHB89D B� D<=G= �9?:9;G :G D<>D D<= G=F >9D:H 	=�=	
B� E=IE=G=9D>D:B9 D>�=G 	B9;=E DB >HD:�>D= D<>9 D<= BED<B;E>I<:H�	=� :H> 	 	=�=	 � =H>8G= :D :G >
	>D=E GD>;= B� IEB H=GG:9; � �<8G � G	B�=E E=GI B9?:9; I>ED:H:I>9DG �B8 	? � = >HD:�>D:9; G=F >9D:HG
DB > 	>E;=E ?=;E== >9? �B8 	? D<=E=�BE= � = FBE= 	:�= 	
 DB G<B� G=F >9D:H IE:F :9; B9 	=� :H> 	
?=H:G:B9 �

�9 > E=H=9D G=D B � GD8?:=G � � H7>= � �B:G�=ED �J���� 8G=? �BE? I>:EG D<>D <>? � ==9
>GG=GG=? �BE G=F >9D:H B�=E	>I �>G=? B9 =FI:E:H> 		
 ?=E:�=? �=>D8E= 9BEF G �� H7>= =D > 	 ��
J���� >9? �<:H< �=E= 9BD >GGBH:>D:�= 	
CE=	>D=? >HHBE?:9; DB �BE? >GGBH:>D:B9 9BEF G � �<=

�B89? G:;9:�H>9D G<BEDCD=EF G=F >9D:H IE:F :9; �BE � BD< G=F >9D:H ?=H:G:B9G ��?B=G D<= �BE?
E=�=E DB GBF =D<:9; 
B8 H>9 DB8H<�� >9? 	=� :H> 	 ?=H:G:B9G � �<=
 > 	GB D=GD=? D<= G=F >9D:H>		
C
E=	>D=? �BE? I>:EG 8G=? :9 �<= 	DB9 � � >ED:9 �G �J���� GD8?:=G >9? E=I 	:H>D=? D<=:E 98 		 E=G8 	D �
�9 �>HD � >HHBE?:9; DB � H7>= � �B:G�=ED �G G:F :	>E:D
 E>D:9; 9BEF G � D<=G= �BE?G �=E= 9BD <:;< 	

G=F >9D:H> 		
 CE=	>D=? � �>�=9 DB;=D<=E � D<=G= GD8?:=G H 	=>E	
 ?=FB9GDE>D= D<= :FIBED>9H= B� >
GDEB9; B�=E	>I :9 G=F >9D:HG �BE B�D>:9:9; G<BEDCD=EF �I8E= G=F >9D:H� IE:F :9; � �<=G= ?>D>
G8IIBED FB?=	G B � �BE? E=HB;9:D:B9 =FI 	B
 :9; ?:GDE:�8D=? E=IE=G=9D>D:B9G B� G=F >9D:HG � 	:�=
D<= � :9DB9C�<> 		:H= �J�� J� FB?= 	 B9 �<:H< B8E >HHB89D B� 	B9;CD=EF IE:F :9; :G �>G=? � � G
�= <>�= >E;8=? � G8� H:=9D G=F >9D:H B�=E	>I G<B8 	? > 	GB � = > HE:D:H> 	 �=>D8E= �BE 	B9;CD=EF
G=F >9D:H IE:F :9; � �9 �>HD � �= �B8 	? IE=?:HD 	B9;CD=EF IE:F :9; :� D<= <:;< 	
 E=	>D=? IE:F =C
D>E;=D I>:EG :9 � H7>= � �B:G�=ED �G GD8?
 �=E= IE=G=9D=? >D 	B9; 	>;G � �<:G G<B8 	? � =
I>ED:H8 	>E	
 =� :?=9D B9 > G=F >9D:H ?=H:G:B9 D>G� �

�<= >�B�= ?>D> >HD8> 		
 E>:G= > DE:H�
 :GG8= �BE B8E >HHB89D B� D<= G<BEDC �=EG8G 	B9;CD=EF
?:GD:9HD:B9 :9 G=F >9D:H IE:F :9; @ �= <>�= >E;8=? D<>D IE=� :B8G >DD=FIDG DB ;=D 	B9;CD=EF
G=F >9D:H IE:F :9; :9 	=� :H>	 ?=H:G:B9 �>:	=? � =H>8G= D<= D>G� :G 9BD G8� H:=9D	
 G=F >9D:H :9
9>D8E= � �� D<:G :G DE8= � D<=9 �<
 G<B8 	? D<=E= � = ;E=>D=E G<BEDCD=EF IE:F :9; :9 	=� :H> 	 ?=H:G:B9
>G D<= G=F >9D:H B�=E	>I � =D�==9 IE:F =G >9? D>E;=DG :G :9HE=>G=? � >9? >G I>ED:H:I>9DG � E=>HD:B9
D:F =G � =HBF= 	B9;=E �8ED<=E � GD8?:=G D<>D ?:E=HD	
 F>9:I8 	>D=? D<= ?=ID< B� IEBH=GG:9; B�
D<= IE:F = <>�= G<B�9 D<>D D<= G=F >9D:H IE:F :9; =
=HD :G >DD=98>D=? �� >
= � � EB�9 � J����
BE = 	:F :9>D=? ��F:D< =D > 	 �� J��� � � =9:� =D > 	 �� J��� � �E:=?E:H< =D > 	 �� J��J� �<=9 D<= IE:F =
:G IEBH=GG=? :9 > 	=DD=E G=>EH< D>G� � � E=G8F >�	
 :9 G8H< G<> 		B� IEBH=GG:9; D>G�G G=F >9D:H
IEB H=GG:9; :G � :ED8>		
 >�G=9D � �>�=9 DB;=D<=E � D<=G= ?>D> G8;;=GD D<>D GBF = >FB89D B�
G=F >9D:H IEBH=GG:9; :G > 9=H=GG>E
 HB9?:D:B9 �BE G<BEDCD=EF I8E= G=F >9D:H IE:F :9; � !9=
IBGG:�	= E=GB 	8D:B9 B � D<=G= ?>D> � :D< B8E >HHB89D :G DB >GG8F= D<>D :9 BE?=E �BE 	B9;CD=EF
IE:F :9; DB BHH8E � D<= E= 	=�>9D G=F >9D:H 	=�= 	 9B?=G F8GD � = �8 		
 >HD:�>D=? � BE >HD:�>D=?
>�B�= GBF = D<E=G<B 	? � �9 =�I 	:H:D 	
 G=F >9D:H D>G� G8H< >G >9:F >H
 ?=H:G:B9 �B8 	? >H<:=�=



� �

D<:G � �<=E=>G > 	=� :H> 	 ?=H:G:B9 BE 9>F :9; D>G� F>
 BE F >
 9BD � �� :?=9H= :9 G8IIBED B� D<=
>GG8FID:B9 D<>D G8� H:=9D 	
 GDEB9; >HD:�>D:B9 :G E="8:E=? �BE 	B9;CD=EF IE:F :9; HBF=G �EBF
GD8?:=G G<B� :9; D<>D G8�	:F :9> 	 IE:F = IE=G=9D>D:B9 = 	:F :9>D=G 	B9;CD=EF E=I =D:D:B9 IE:F :9;
:9 	=� :H> 	 ?=H:G:B9 ��BEGD=E � � >� :G � J��� � � GD=F HBFI 	=D:B9 >9? �E>;F=9D HBFI 	=D:B9 ��BEGD=E
=D > 	 �� J���� � �8ED<=E � >G ?:GH8GG=? �B 		B� :9; B8E � EGD =�I=E:F =9D � �BBE?=9G � � =H�=E �J����
:9?:E=HD	
 F>9:I8 	>D=? D<= ?=ID< B � IEBH=GG:9; B� IE:F =G >9? D>E;=DG :9 > E899:9; 	=� :H> 	
?=H:G:B9 D>G� �
 �>E
 :9; D<= �BE?C9B9�BE? G:F :	>E:D
� >9? �B89? 	B9;CD=EF IE:F :9; B9 	
 �BE
?==I 	
 IEBH=GG=? IE:F =G >9? D>E;=DG �


B9D=� D8> 	 IE:F :9; @ 7=H=9D GD8?:=G �
 � =GG =D > 	 � �J���� G8;;=GD D<>D G=F >9D:H�>GGBH:>D:�=
E=	>D=?9=GG F >
 � = DBB G:FI 	:GD:H > 9BD:B9 DB =�I 	>:9 D<= E:H<9=GG B� HB9D=�D8> 	 IE:F :9; =�C
�=HDG B�G=E�=? :9 FBE= E=> 	:GD:H E=>?:9; G:D8>D:B9G � �<=:E �9?:9;G :9?:H>D= D<>D �<=9 > �BE?
:G E=>? :9 D<= HB9D=�D B � > E= 	>D=? G=9D=9H= � D<:G �EB>?=E HB9D=�D IE=?:HDG IE:F :9; FBE= HB9C
G:GD=9D 	
 D<>9 ?B=G D<= G:9; 	= IE=H=?:9; �BE? � �<=G= �9?:9;G <>�= H 	=>E :FI 	:H>D:B9G �BE
�BD< G<BEDCD=EF IE:F :9; GD8?:=G � >9? GD8?:=G G8H< >G B8EG :9�B 	� :9; 	B9;CD=EF IE:F :9; � :9
:GB 	>D=? �BE? E=HB;9:D:B9 � 
 	=>E	
� �<=9 B9= :G E=>?:9; > I>GG>;= B� D=�D >G HBFI>E=? DB >
	:GD B� :GB 	>D=? �BE?G � > �>E E:H<=E �>G= B� :9 �BEF >D:B9 :G >�>:	>�	= DB �>H:	:D>D= �BE? IEB H=GGC
:9; � �<=G= �>H:	:D>DBE
 =
 =HDG F >
 :9?==? D8E9 B8D DB � = 	B9;CD=EF >G �=		 >G G<BEDCD=EF �
�= 9B� D8E9 DB D�B F >� BE D<=BE=D:H> 	 >HHB89DG B� G<BEDCD=EF IE:F :9; @ E=G:?8> 	 >HD:�>D:B9
D<=BE:=G >9? HBFIB89?CH8= D<=BE
�

� �� ������� ��������

� >9
 D<=BE:=G <>�= � ==9 IEBI BG=? DB >HHB89D �BE G<BEDCD=EF G=F >9D:H�>GGBH:>D:�= IE:F :9;
�<:H< :9�B 	�= GBF = GBED B � E=G:?8> 	 >HD:�>D:B9 =
=HD �EBF D<= IE:F = � �BE =�>FI 	= � �
 D<= >HC
D:�>D:B9 B� >9 �=�I=HD>9H
 G=D� B � �BE? 9B?=G E=IE=G=9D:9; IBGG:�	= >GGBH:>D=G B� D<= IE:F =
�= �; � �=H�=E � J���� � >8DBF>D:H GIE=>?:9; >HD:�>D:B9 :9 > 	B H> 	:GD 9=D�BE� �
B 		:9G � �8:	C
	:>9 � J��� � 
B 		:9G � AB�D8G � J��� � � == 	
� J��� � �BG9=E � �9
?=E � J��� � �9?=EGB9 � J���� � BE
G8GD>:9=? >HD:�>D:B9 B � > ?:GDE:�8D=? E=IE=G=9D>D:B9 �� >GGB9 � J��� � � >GGB9 � J�� J � � >GGB9 �
J��� � �<>E�=
� J��� � �<>E�=
 � �<>E�=
� J���� � �== � ==	
 �J��J� �BE >9 =�H=		=9D G8E�=

B� D<= F >� BE �9?:9;G >9? D<=BE=D:H> 	 >HHB89DG :9 D<= =9BEFB8G 	:D=E>D8E= B9 G<BEDCD=EF G=C
F >9D:H�>GGBH:>D:�= IE:F :9; � �= � :		 �BH8G B9 D<= 	BH> 	:GD >9? ?:GDE:�8D=? >HD:�>D:B9 >HHB89DG
<=E= � � =H>8G= D<=
 <>�= D�B D<:9;G :9 HBFFB9 � :D< B8E >HHB89D B� IE:F :9; @ D<=
 GI =H:�H> 		

>??E=GG D<= D:F =CHB8EG= B � G=F >9D:H IE:F :9; � >9? D<=
 >E= �>G=? B9 G:F :	>E FB?=	G B� �BE?
E=HB;9:D:B9 :9�B 	� :9; >HD:�>D:B9 I>DD=E9G :9 9=D�BE�G B� :9D=EHB99=HD=? 9B?=G �

� G F =9D:B9=? :9 D<= :9DEB?8HD:B9 � D<= GD>9?>E? �9?:9; :G D<>D G=F >9D:H IE:F :9; �8 		
 ?:GC
G:I>D=G �BE IE:F =CD>E;=D 	>;G ;E=>D=E D<>9 B9= �G== = �; � �BBE?=9G � �=G9=E � J���� � �IE=>?:9;
>HD:�>D:B9 >HHB89DG B � IE:F :9; �
B 		:9G � �8:		:>9 � J��� � 
B 		:9G � AB�D8G � J��� � �BG9=E �
�9
?=E � J��� � � == 	
� J��� � �9?=EGB9 � J���� � >GG8F= > 	BH> 	:GD E=IE=G=9D>D:B9 :9 �<:H< D<=E=
:G > 9B?= �BE =>H< �BE? BE HB9H=ID � � <=9 > �BE? �G 9B?= :G >HD:�>D=? � >HD:� :D
 >8DBF >D:H> 		

GIE=>?G >HEBGG 	:9�G DB E= 	>D=? �BE? 9B?=G � � :D< >HD:�>D:B9 ?=H>
 :9; � :D< ?:GD>9H= >9? D:F = �
�
I:H>		
 E= 	>D=?9=GG :G ?=�9=? :9 D=EF G B� �E== >GGBH:>D:B9 9BEF G �G== = �; � � H�>F>E> �
J���� � � H�>F >E> � J���>� � � E:F :9; BHH8EG �<=9 D<= E=G:?8>	 >HD:�>D:B9 B� > D>E;=D 9B?= E=C



� �

?8H=G D<= D:F = E="8:E=? DB �8 		
 >HD:�>D= :D �
 D<= D>E;=D �BE? � � E:F :9; >HEBGG > 	>; B� B9= H>9
� = >HHBFFB?>D=? =>G:	
 :9 D<=G= FB?= 	G � =H>8G= B� D<= 	BH>	:GD E=IE=G=9D>D:B9 � � EB� :?=? D<=
:9D=E�=9:9; �BE? :G 89E= 	>D=? � :D G<B8 	? 9BD :9D=E�=E= � :D< >HD:�>D:B9 B� D<= IE:F = BE D>E;=D
�BE? 9B?=G � �IE=>?:9; >HD:�>D:B9 FB?= 	G >	GB IE=?:HD F =?:>D=? IE:F :9; �� H� >F>E> � J���>� �
:9 �<:H< HB9H=IDG E= 	>D=? DB D<= IE:F = � :> D�BCGD=I >9? D<E==CGD=I H<>:9G �B8 	? � = �=>�	

>HD:�>D=? >9? D<=E=�BE= �=>�	
 IE:F =? � �B�=�=E � 7>DH 	:
 � � H� BB9 �J��� � 9BD= D<>D =>H<
�BE? <>G F >9
 >GGB H:>D=G � D<=E=�BE= � D<=
 >E;8= D<>D :� =>H< �BE? >HD:�>D=G >�B8D �� E= 	>D=?
9B?=G � :9 > D<E==CGD=I H<>:9 � ���� 9B?=G �B8 	? � = >HD:�>D=? � HB9GD:D8D:9; > G8�GD>9D:> 	 IEBC
IBED:B9 B� D<= >?8 	D 	=� :HB9 � �IE=>?:9; >HD:�>D:B9 FB?= 	G HB8 	? >HHB89D �BE 	B9;C 	>; IE:F :9;
>G �B 		B� G @ �� GBF = >HD:�>D:B9 GIE=>?G �EBF > IE:F = �BE? DB :DG G=F >9D:H> 		
 E=	>D=? D>E;=D �
>9? D<>D >HD:�>D:B9 ?=H>
G �=E
 G	B� 	
� :D HB8 	? I =EG:GD >HEBGG >E� :DE>E:	
 F>9
 :9D=E�=9:9;
:D=F G � �B�=�=E � �
 7>DH 	:
 >9? � H� BB9 �G 	:9= B� E=>GB9:9; � :� G8�GD>9D:>	 >HD:�>D:B9 �=E=
DB I =EG:GD � =
B9? D�B :9D=E�=9:9; :D=F G � >9? =>H< >HD:�= 9B?= :9 D8E9 >HD:�>D=? :DG B�9 ��
BE GB >GGBH:>D=G � B9= �B8 	? GBB9 <>�= D<= =9D:E= 	=� :HB9 >HD:�>D=? �

� :GDE:�8D=? HB99=HD:B9:GD F B?= 	G IEB� :?= > GBF =�<>D G:F :	>E >HHB89D B� G<BEDCD=EF IE:F C
:9; :9 D=EF G B� E=G:?8> 	 >HD:�>D:B9 � �8D =FI 	B
 :9; > ?:
 =E=9D E=IE=G=9D>D:B9 B� G=F >9D:HG �
�9GD=>? � =>H< �BE? BE HB9H=ID :G E=IE=G=9D=? �
 > I>DD=E9 B� >HD:�>D:B9 >HEBGG > 	>E;= G=D B�
9B?=G � G8H< D<>D E=	>D=? HB9H=IDG >HD:�>D= B�=E	>II:9; E=IE=G=9D>D:B9G � �9BD<=E �89?>F=9C
D>	 ?:
 =E=9H= :G D<>D D
I:H> 		
 B9 	
 B9= HB9H=ID H>9 � = �8 		
 >HD:�>D=? >D B9= D:F = � > 	D<B8;<
F8 	D:I 	= HB9H=IDG HB8 	? � = �=>�	
 >HD:�>D=? � �BE D<= G>�= B� �E=� :D
� �= � :		 �BH8G B9 � >GC
GB9 �G �J���� FB?= 	 � 9BD:9; D<>D �<>E�=
 >9? �<>E�=
 ��<>E�=
� J��� � �<>E�=
 � �<>E�=
�
J���� IEBIBG=? > �=E
 G:F :	>E FB?=	 � � >GGB9 >HHB89D=? �BE G<BEDCD=EF G=F >9D:H IE:F :9;
8G:9; > HB99=HD:B9:GD F B?= 	 � :D< >9 :9I8D 	>
=E E=IE=G=9D:9; BED<B;E>I<:H �=>D8E=G B� > �BE? �
> F =>9:9; 	>
=E E=IE=G=9D:9; D<= �BE? �G G=F >9D:HG � >9? > I<B9B 	B;:H> 	 	>
=E E=IE=G=9D:9; D<=
�BE? �G IEB989H:>D:B9 � � <=9 > �BE? :G IEBH=GG=? �
 D<= 9=D�BE� � E=G:?8>	 >HD:�>D:B9 E=F >:9G
>D D<= G=F >9D:H 	>
=E � �<8G � �<=9 > 9=� I>DD=E9 :G IE=G=9D=? DB D<= :9I8D 89:DG � D<= :9 :D:> 	
GD>D= B� D<= G=F >9D:H 89:DG H>9 :9�8=9H= D<= D:F = D<= 9=D�BE� D>�=G DB G=DD 	= DB > GD>�	=
E=GIB9G= � �� D<= :9 :D:> 	 GD>D= :G G:F :	>E DB D<= 9=D�BE� �G �9> 	 E=GIB9G= � G=DD 	:9; D:F = G<B8 	?
� = �>GD E=	>D:�= DB GD>ED:9; �EBF >9 89E= 	>D=? G=F >9D:H GD>D= �

� >GGB9 �G FB?=	 <>G ;E=>D=E ?:� H8 	D
 D<>9 > 	BH> 	:GD B9= :9 <>9? 	:9; IE:F :9; >HEBGG >
9B9C#=EB 	>; � � HD:�>D:B9 B � >9 :9D=E�=9:9; :D=F �G ?:GDE:�8D=? E=IE=G=9D>D:B9 �B8 	? IE=G8FC
>�	
 �>G< B8D D<>D B � D<= IE:F = � �B�=�=E � � >GGB9 �G �J���� G:F8 	>D:B9G G<B� D<>D :� D<=
:9D=E�=9:9; :D=F B9 	
 I>ED:> 		
 >HD:�>D=G D<= G=F >9D:H 	>
=E � D<= E=G:?8> 	 >HD:�>D:B9 :G 9B:GC
:=E �8D GD:		 G8� H:=9D DB IEB?8H= IE:F :9; � �8ED<=E � � >GGB9 �G FB?= 	 <>9? 	=G D<= ?:
 =E=9D:> 	
=
=HDG B� :9D=EIBG:9; >9 89E= 	>D=? �=EG8G > 9=8DE> 	 IE:F = � � <=9 >9 89E= 	>D=? IE:F = :G IEBC
H=GG=? � D<= 9=D�BE� :G �>E �EBF D<= HBEE=HD GD>D= �BE D<= D>E;=D � >9? D<=E=�BE= E=DE:=�> 	 :G G	B� �
�9 HB9DE>GD � > 9=8DE> 	 IE:F = G8H< >G > EB� B� � �G �B8 	? 9BD >HD:�>D= > G
GD=F >D:H I>DD=E9 B9
D<= G=F >9D:H 	>
=E >9? D<8G �B8 	? 9BD :9D=E�=E= � :D< G=F >9D:H IE:F :9; �

� >GGB9 �G >HHB89D B � G=F >9D:H IE:F :9; :G �>G=? B9 > FB?=	 B� �BE? E=HB;9:D:B9 �=E

G:F :	>E DB B8E F B?= 	 � �B�=�=E � �BD< � >GGB9 �G >9? D<= GIE=>?:9; >HD:�>D:B9 >HHB89DG B� D<=
F =H<>9:GF B� IE:F :9; ?:
=E G8�GD>9D:> 		
 �EBF B8EG � �9
 G8GD>:9=? >HD:�>D:B9 >HHB89D F8GD
IE=?:HD D<>D GBF = ?=H>
 BHH8EG � � G 9=� GD:F8 	: >E= =9HB89D=E=? � D<=:E >HD:�>D:B9G F8GD



� �

IE=?BF :9>D= B�=E D<= E=G:?8> 	 =
=HDG B� IE=� :B8G GD:F8 	: � �<8G � G8H< =
=HDG H>9 B9 	
 � =
�=E
 G<BEDC 	:�=? >9? 8 	D:F >D=	
 F8GD ?=H>
 ?B�9 DB #=EB � � 	D<B8;< D<= =�>HD D:F =CHB8EG=
B� ?=H>
 B� >HD:�>D:B9 :G > G8�� =HD B � B9;B:9; =FI:E:H>	 :9�=GD:;>D:B9 � :D :G ;=9=E> 		
 >;E==?
D<>D D<:G ?=H>
 :G �=E
 E>I:? >9? HB8 	? 9BD IBGG:�	
 >HHBFFB?>D= D<= 	B9;C	>GD:9; G=F >9D:H
IE:F :9; =
 =HDG B�D>:9=? :9 B8E GD8?:=G �

�� FB?=	G B � G<BEDCD=EF G=F >9D:H IE:F :9; H>99BD E=>GB9>�	
 >HHBFFB?>D= �=E
 	B9;C
	>GD:9; =
 =HDG � I =E<>IG B8E FB?= 	 B � 	B9;CD=EF IE:F :9; HB8 	? � = F >?= DB >HHBFFB?>D=
G<BEDCD=EF =
 =HDG � �BE =�>FI 	= � I =E<>IG D<= I 	>GD:H H<>9;=G >GGBH:>D=? � :D< 	B9;CD=EF
IE:F :9; >E= :9 :D:> 		
 �=E
 	>E;= � �8D D<=9 ?=H>
 ?B�9 DB GBF= GD>�	= �>G= 	:9= >G IEBIBG=?
�
 � H
 	= 		>9? � 78F= 	<>ED �J���� � �<:G � :=� <>G > H=ED>:9 >II=> 	 � DB D<= =�D=9D D<>D
:D :G I>EG:F B9:B8G � �B�=�=E � B8E =�I=E:=9H= � :D< DE>:9 :9; 9=8E> 	 9=D�BE�G � :D< �=E
 	>E;=
�=:;<D H<>9;=G G8;;=GDG D<>D D<:G :G > E=H:I = �BE ?:G>GD=E � �<>D :G � 	>E;= H<>9;=G :9 �=:;<DG
DB >HHBFFB?>D= B9= I>ED:H8 	>E GD:F8 	8G D=9? DB IEB?8H= F >GG:�= :9D=E�=E=9H= =
 =HDG � :D<
G8�G="8=9D GD:F8 	: � > 	B9; � :D< �=E
 <:;< =EEBE E>D=G � �<:G I>DD=E9 B� E=G8 	DG :G 9BD D
I:H> 	
B� <8F>9 I>ED:H:I>9DG :9 IE:F :9; =�I=E:F =9DG � �<8G � 89 	=GG D<= 	=>E9:9; :G F =?:>D=? �
 >
GI =H:> 	:#=? F =FBE
 G
GD=F D<>D :G E=	>D:�= 	
 :FF89= DB :9D=E�=E=9H= � = �; � D<= =I:GB?:H G
GD=F �
:D :G 	:�=	
 DB :9�B 	�= �>:E	
 GF > 		 � :9HE=F =9D> 	 >?�8GDF =9DG �! �7=:		
 � � H
 	= 		>9? � J��� �
� H
 	= 		>9? =D > 	 �� J���� � !8E HB9H 	8G:B9 :G D<>D > HBF� :9>D:B9 B� G<BEDCD=EF >HD:�>D:B9 =
=HDG
>9? 	B9;CD=EF �=:;<D H<>9;=G G==F G D<= FBGD I 	>8G:�	= >HHB89D B� D<= G=F >9D:H IE:F :9;
	:D=E>D8E= �

������������ ������

�9 HB9DE>GD DB =�I 	:H:D >HD:�>D:B9 >HHB89DG B� G<BEDCD=EF IE:F :9; � HBFIB89? H8= >HHB89DG
�= �; � �BG<=E � 7BG=?> 	= � J��� � 7>DH 	:
 � � H�BB9 � J��� � � <:DD 	=G=> � �>HB�
� J���� � :=�
IE:F :9; >G > E=G8 	D B � D<= HBF� :9>D:B9 B� D<= IE:F = >9? D>E;=D :9DB > HBFIBG:D= H8= :9
G<BEDCD=EF F=FBE
� �<:G HBFIB89? H8= IEB?8H=G ;E=>D=E �>F :	:>E:D
 D<>9 =:D<=E H8= > 	B9= �
>9? <=9H= > GI ==?=? E=GI B9G= � � =I =9?:9; B9 �<>D GBED B� IEB H=GG:9; I>ED:H:I>9DG =9;>;=?
:9 � =D�==9 G8HH=GG:�= :D=F G � G8H< > F=H<>9:GF HB8 	? HB9H=:�>�	
 IEB?8H= IE:F :9; >HEBGG
>E� :DE>E:	
 	B9; 	>;G � D<B8;< �BE �=E
 	B9; GD:F8 	8G 	:GDG D<= =
 =HD �B8 	? IE=G8F>�	
 ?EBI
B
 G<>EI 	
 >G D<= 	>; :9HE=>G=? �

�B�=�=E � �<=9 B9= HB9G:?=EG <B� G8H< > F=H<>9:GF F :;<D >HD8> 		
 � = :FI 	=F =9D=?
� :D< :9 > ?:GDE:�8D=? 9=D�BE� FB?= 	 B � F=FBE
� :D � =;:9G DB 	BB� �=E
 F8H< 	:�= E=G:?8>	 >HC
D:�>D:B9 >HHB89DG � �BE =�>FI 	= � 7>DH 	:
 � � H�BB9 �J��� � <>�= IEBI BG=? D<>D :9 > 9=D�BE�
G8H< >G D<= �=:?=9� =E; � � H
 	= 		>9? �J���� FB?=	 B� 	=� :H> 	 ?=H:G:B9 � ���� ;E>?8> 	 �GDB H<>GC
D:H� E=I 	>H=F =9D B � B9= :D=F �
 D<= 9=�D :D=F ��� �B8 	? > 		B� D<= E=IE=G=9D>D:B9 >D :9I8D DB
� = > HBFIB89? ��� ��<:H< � HB8 	? I=EHB 	>D= D<EB8;< D<= �<B 	= 9=D�BE� � �B IEB?8H= G=F >9D:H
IE:F :9; =
=HDG � ��� D<= G=F >9D:H 	>
=E HB8 	? E=IE=G=9D G=F >9D:H �=>D8E= B�=E	>I � GB D<>D >
HBFIB89? B� E= 	>D=? :D=F G �B8 	? IEB?8H= > � =DD=E F >DH< DB F =FBE
 >9? �>GD=E E=GI B9G=G �
�I � J���� �D :G ? :� H8 	D DB ?:GD:9;8:G< D<:G IEBI BG> 	 �EBF D<>D B� � >GGB9 �� >GGB9 � J�� J �
� >GGB9 � J���� BE �<>E�=
 ��<>E�=
� J��� � �<>E�=
 � �<>E�=
� J���� � A:�= D<= � >GGB9 >9?
�<>E�=
 � �<>E�=
 FB?= 	G � �= HB9G:?=E HBFIB89?CH8= >HHB89DG DB � = > � :>�	= =�I 	>9>D:B9



� �

�BE G<BED D:F =CGH> 	= IE:F :9; =
=HDG � HBFI 	=F =9D>E
 DB B8E >HHB89D B� 	B9; D:F =CGH>	= =
=HDG �

���� �������

!8E � :=� B� 	B9;CD=EF IE:F :9; >G :9HE=F =9D>	 	=>E9:9; ?:
 =EG �EBF IE=� :B8G >HHB89DG B�
G<BEDCD=EF G=F >9D:H�>GGBH:>D:�= IE:F :9; :9 D<= 	:D=E>D8E= D<>D :9�B 	�= DE>9G:=9D =
 =HDG 	:�=
E=G:?8> 	 >HD:�>D:B9 BE =�I=HD>9H
 ;=9=E>D:B9 � �<=G= >HHB89DG �=E= ?=�= 	BI =? DB =�I 	>:9
G<BEDC 	:�=? =
=HDG 	:�= IE:F :9; �
 >GGB H:>D:�= 	
CE= 	>D=? �BE?G �= �; � �7��� >9? �����7 � ��
�8H< IEBH=GG=G F >
 <= 	I D<= HB;9:D:�= G
GD=F DB IEBH=GG 	>9;8>;= E>I:? 	
 �
 IE=I>E:9; :D
�BE �<>D :G 	:�=	
 DB BHH8E 9=�D � B9 D<= �>G:G B� D<= H8EE=9D HB9D=�D ��8D G== � =GG =D > 	 ��
J���� � AB9;CD=EF 	=>E9:9; � :9 HB9DE>GD � :G IE=G8F>�	
 9=H=GG>E
 DB 	>
 ?B�9 H8F8 	>D:�=
F =FBE
 DE>H=G B � �<>D > I =EGB9 <>G =�I=E:=9H=? B�=E > 	:�=D:F = � �<:G � :=� G8;;=GDG D<>D
	B9;CD=EF IE:F :9; E=�=HDG D<= 9BEF > 	 HB8EG= B� 	=>E9:9; � � E=G8F >�	
 D<=G= ?:
 =E=9D G<BEDC
>9? 	B9;CD=EF F=H<>9:GF G �B8 	? >HD :9 HB9H=ED :9 > HBFI 	=D= HB;9:D:�= G
GD=F �

�<= ?>D> E=IBED=? <=E= <:;< 	:;<D D<= �>	8= B� HBF� :9 :9; FB?= 		:9; >9? =�I=E:F =9D> 	 >IC
IEB>H<=G DB ?=�= 	BI:9; D<=BE=D:H> 	 >HHB89DG B� HB;9:D:�= IEB H=GG=G � � >� :9; > HBFI8D>D:B9> 	
FB?=	 > 		B� G 8G DB I BGD8 	>D= :9 > IE=H:G= >9? GI =H:�H �>
 D<= F =H<>9:GF G D<>D F >
 89?=E	

	B9;CD=EF IE:F :9; � �<= IEB H=GG B � �8:	?:9; B8E IE:F :9; FB?=	 	=? 8G DB F >�= 9B�=	 IE=?:HC
D:B9G >�B8D 	B9;CD=EF G=F >9D:H IE:F :9; � �<:H< �= �=E= D<=9 >�	= DB HB9� EF =�I =E:F =9D> 		
�
�9 B8E G:F8 	>D:B9G � �= <>�= 89?B8�D=? 	
 8G=? > <:;< 	
 B�=EG:F I 	:�=? E=IE=G=9D>D:B9 B� <8C
F >9 G=F >9D:H F =FBE
� >G �= 		 >G B � D<= G=F >9D:H 	=>E9:9; IEBH=GG � �<8G � �= HB8 	? 9BD <BI=
�BE =�>HD "8>9D:D>D:�= >;E==F =9D � :D< <8F>9 ?>D> � �B�=�=E � �BE D<= FBGD I>ED �= �=E=
>�	= DB B�D>:9 ;BB? >;E==F =9D � =D�==9 B8E "8> 	:D>D:�= I>DD=E9 B� G:F8 	>D:B9 E=G8 	DG >9?
D<= I>DD=E9 B� IE:F :9; :9 <8F >9 I>ED:H:I>9DG � �EBF D<:G �= H>9 HB9H 	8?= D<>D D<= FB?= 	
?:? H>ID8E= D<= =GG=9D:> 	 >GI =HDG B� BED<B;E>I<:H >9? G=F >9D:H F =FBE
 BE;>9:#>D:B9 D<>D
>E= E= 	=�>9D DB D<= 	=� :H>	 >9? G=F >9D:H ?=H:G:B9 D>G�G � �<8G � D<= ;=9=E> 	 >IIEB>H< >II=>EG
DB � = IEBF :G:9; >G > �>
 B � �E:?;:9; D<= ;>I � =D�==9 9=8E> 	 FB?=		:9; >9? =�I=E:F =9D> 	
>IIEB>H<=G DB 89?=EGD>9?:9; <8F >9 HB;9:D:B9 �

� ����� ���	�����

�8#>99> � =H�=E � � =I>EDF =9D B � � G
H<B 	B;
� � H� >GD=E �9:�=EG:D
 �H8EE=9D >??E=GG� � 7BDC
F >9 7=G=>EH< �9GD:D8D= � �>
HE=GD 
=9DE= �BE 
 =E:>DE:H 
>E= � � BEE:G � BGHB� :DH< � � =I>EDF =9D
B� � G
H<B 	B;
� �9:�=EG:D
 B� �BEB9DB � 7BDF>9 7=G=>EH< �9GD:D8D= � � >E	=9= � =<EF >99 � � =C
I>EDF =9D B� � G
H<B 	B;
� 
>E9=;:=C� = 		B9 �9:�=EG:D
 �H8EE=9D >??E=GG� � 7BDF>9 7=G=>EH<
�9GD:D8D= � >9? �D=�= �BBE?=9G � � =I>EDF =9D B� � G
H<B 	B;
� �9:�=EG:D
 B� �BEB9DB >D �H>E�BEC
B8;< �

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



� �

� :9>9H:> 	 G8IIBED �BE D<:G E=G=>EH< :G IEB� :?=? �
 > ;E>9D �EBF D<= � H�B99= 		C�=� � EBC
;E>F :9 
B;9:D:�= � =8EBGH:=9H= �
 E>9D 98F� =E ��C��� DB � =H�=E >9? � BGHB� :DH< � :9?:� :?8> 	
E=G=>EH< ;E>9DG �EBF D<= �>D8E> 	 �H:=9H=G >9? �9;:9==E:9; 7=G=>EH< 
B89H:	 B� 
>9>?> DB
� =H�=E � � BGHB� :DH< >9? �BBE?=9G � >9? > � =?:H> 	 7=G=>EH< 
B89H:	 GH<B 	>EG<:I >9? BI=E>DC
:9; ;E>9D �98F� =E �� �����C�J� DB � =<EF >99 � �= D<>9� � >� :? � 	>8D �BE <:G :9�> 	8>�	=
HBFF=9DG B9 D<:G I>I=E � � E=9?> � =	B �BE >GG:GD>9H= :9 ?>D> >9> 	
 G:G � >9? � >E
 � H
>8 	=

�BE <=E >GG:GD>9H= :9 ?>D> HB 		=HD:B9 >9? >9> 	
G:G �


BEE=GI B9?=9H= HB9H=E9:9; D<:G >ED:H 	= G<B8 	? � = >??E=GG=? DB �8#>99> �=H�=E � � =I>EDC
F =9D B� � G
H<B 	B;
� � H� >GD=E �9:�=EG:D
� �>F :	DB9 � !9D>E:B � 
>9>?> � A�� �� J � � 	=HDEB9:H
F >:	 F>
 � = G=9D DB � =H�=E�FHF>GD=E �H> �



� �

�� ��������

�9?=EGB9 � � � 7 � �J���� � �� � ������������ 	� �		����	� � 
>F�E:?;= � �� @ �>E�>E? �9:�=EG:D

� E=GG �

�> 	BD> � � � � � �J���� � �<= EB 	= B � F=>9:9; :9 �BE? E=HB;9:D:B9 � �9 � � � � �> 	BD> � 
 � � � � �
? �� EH>:G � � � � 7>
9=E ��?G �� � �	�� ��� ��
 �	� � �	��

 �
 �� � �����	 �II � ����� � � :		G?> 	= �
�� @ � E	�>8F �

�> 	BD> � � � � � � �>8 	 � � � �J���� � �8FF>D:B9 B� >HD:�>D:B9 @ �� :?=9H= �EBF F8 	D:I 	= IE:F =G
D<>D HB9�=E;= >9? ?:�=E;= � :D< :9 G=F >9D:H F =FBE
� �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 

� �� �� � ����� ��	� ��� � ��� 	�� �� ��� �� �� � @������� �

�>DD:; � � � � � B9D>;8= � � � �J���� � 
>D=;BE
 9BEF G �BE �=E�> 	 :D=F G :9 �� H>D=;BE:=G @
� E=I 	:H>D:B9 >9? =�D=9G:B9 B � D<= 
B99=HD:H8D H>D=;BE
 9BEF G � �	���� 
 	� �	� ���� �� �� 

� 
	�� 	
			 
 	�		 ��� � � �	
�� � ��� � 	��� � ��� � �

�>�=	:=E � � � � �BE?>9 � � � � � �J���� � � ?
9>F :H FB?= 	 B� IE:F :9; >9? E=I =D:D:B9 �	:9?9=GG � �9
� � � � � >9GB9 � � � � � 
B�>9 � � 
 � A � 
 :	=G ��?G �� � ����� ��
 �� � ���� 
 ��� 	�� ���	� � �	��

 ��	
�	
��� 
 � �II � �������� � �>9 � >D=B � 
� @ � BE;>9 � >8 �F>99 �

� =H�=E � 
 � �J���� � �=F >9D:H HB9D=� D =
=HDG :9 � :G8>	 �BE? E=HB;9:D:B9 @ �9 >9> 	
G:G B�
G=F >9D:H GDE>D=;:=G � 
 �� 	�	 ��� �		����	� � � @�����J��

� =H�=E � � �� � =<EF >99 � � �� � � BGHB� :DH< � � � �J���� � �BE? IE:F :9; :9 >DDE>HDBE 9=D�BE�G �
�9 � �	������	
 	� �� � � �� ����� ����� 
 �	�� ���� �� 	� �� � �		������ � ���� �� � 	����	 �II �
��J����� � � :		G?> 	= � �� @ A>� E=9H= � E	�>8F �

� =9D:9 � � � � �=	?F>9 � A � �J���� � �<= HB9DE:�8D:B9 B� FBEI<B 	B;:H >9? G=F >9D:H E= 	>D=?9=GG
DB E=I =D:D:B9 IE:F :9; >D G<BED >9? 	B9; 	>;G @ �� :?=9H= �EBF � =�E=� � ������� 
	 � 	���� 
 	�
�	� ���� �� �� 
 � 
	�� 	
			 � � �� �� � @���� �JJ �

� =9D:9 � � � � � BGHB� :DH< � � � �J���� � �<= D:F = HB8EG= B� E=I =D:D:B9 =
=HDG �BE �BE?G >9?
89�>F :	:>E �>H=G � � 	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 ��� ��� 
� ��� @J��� J�� �

� =G9=E � � �� �� :		=
� A �� � H
>99 � 7 � � �� � �==E;B� :9 � � � �J���� � !9 D<= >GGB H:>D:B9 � =D�==9
HB99=HD:B9:GF >9? ?>D> @ � E= > �=� �BE?G 9=H=GG>E
  � 
	�� 	
		 ��� 
 � ����� � �� ��� @������� �

�B�=E � 
 � �J���� � 7=>HD:�>D:9; > E=>HD:�>D:B9 D<=BE
 B� :FI 	:H:D F =FBE
� �	�
 ��	�
� �

 ���
�		����	� � � @������


>EE � � �� � >;=9�>H< � � �� �>9� :=E=9 � � �� 7>?�>9G�
� A �� � 	=� >9B � � �� � � EB�9 � � � �J��� � �
� H"8:E:9; ;=9=E> 	 �9B� 	=?;= �EBF GI=H:�H =I:GB?=G B� =�I=E:=9H= � �9 
 � �F:	D �> � � �
� BGHB� :DH< ��?G �� � � ���� ��	� ��� � ��� 	�� �� ��  �
 �	�
 ��	�
 ��� � 	� �	�
 ��	�
 ��� 	�� ��
��	� � �	��

 ��	 �II � ���� ��� � � 
>F�E:?;= � �� @ ��� � E=GG �



� �


<:> 	>9D � � � � 
>E>F >##> � � � �J���� � � <=E= :G FBEI<B 	B;
 >9? <B� :G :D IEB H=GG=? D<=
H>G= B� � E:DD=9 �BE? E=HB;9:D:B9 � �9 A � � � �= 	?F >9 ��? �� � 
 	�� � 	
		 ��� 
 � 
� ���
 	� ���	��	 �
� �	��

 ��	 �II � ��� ��� � � :		G?> 	= � � � @ A>� E=9H= � E	�>8F �


B 		:9G � � � � � � AB�D8G � � � � � �J���� � � GIE=>?:9; >HD:�>D:B9 D<=BE
 B� G=F >9D:H IEBH=GG:9; �
� 
	�� 	
		 ��� 
 � ����� � �� @������� �

B 		:9G � � � � � � �8:		:>9 � � � 7 � �J���� � 7=DE:=�>	 D:F = �EBF G=F >9D:H F =FBE
� �	���� 
 	�
����� 
 �������	 ��� ����� 
 � �����	�� � @������� �

� >99=9�E:9; � 
 � � � E:>9? � � � �J���� � �=F >9D:H IE:F :9; >9? D<= �BE? E=I =D:D:B9 =
 =HD :9
	=� :H> 	 ?=H:G:B9 � �������� �	���� 
 	� � 
	�� 	
			 � �� ��� @���� ��� �

?= 
 EB BD � � � � � � � �J���� � �<= 	B H8G B� D<= >GGBH:>D:�=CIE:F :9; =
=HD :9 D<= F =9D>	 	=� :HB9 �
�9 � � � � �> 	BD> � 
 � � � � � ? �� EH>:G � � � � 7>
9=E ��?G �� � �	�� ��� ��
 �	� � �	��

 �
 �� ������	
�II � J� J� J��� � � :		G?>	= � � � @ � E	�>8F �

�BG<=E � � � � � � 7BG=?> 	= � 
 � �J���� � �9D=;E>D=? E=DE:=�>	 H8=G >G > F =H<>9:GF �BE IE:F :9;
:9 E=DE:=�> 	 �EBF F=FBE
� �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 ��� ��� 
� ��� @J� J��JJ �

�FFBE=
� � � �J�� J� � 7=I=D:D:B9 IE:F :9; � :D< >GI =HD >;E==F =9D F BEI<B 	B;
 :9 >F =E:H>9
G:;9 	>9;8>;= � �	���� 
 	� � 
	�� 	
��	� �
��� � �
 ����� � �� ��� @������� �

�= 	?F >9 � A � � � � � BG�B� 	� =� : �H � � � �J���� � 7=I =D:D:B9 IE:F :9; :G 9BD I8E= 	
 =I:GB?:H :9 BE:;:9 �
�	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� �� � @������ J �

�=8GD=	 � � � 
 �� �<:
 E:9 � 7 � � �� � �> 	>GBB � � � �J���� � �I:GB?:H >9? 	=� :H> 	 HB9DE:�8D:B9G DB
D<= E=I =D:D:B9 =
=HD :9 �BE? :?=9D:�H>D:B9 � � 	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 ��� ��� 
�
��� @������� �

� :GH< 	=E � � � �J���� � �=F >9D:H �>H:	:D>D:B9 � :D<B8D >GGBH:>D:B9 :9 > 	=� :H> 	 ?=H:G:B9 D>G� � 
 ���
	�	 ��� �		����	� � � @������� �

�BEGD=E � � � � � �J���� � �BEF CIE:F :9; � :D< F >G�=? IE:F =G @ �<= � =GDCF >DH< <
IBD<=G:G � �9 � �

B 	D<=>ED ��? �� � � ���� ��	� ��� � ��� 	�� �� ��  �� 
 �� � � 
	�� 	
			 	� � �����	 �II � J��� J��� �
� :		G?>	= � � � @ � E	�>8F �

�BEGD=E � � � � �� �BB�=E � � �� �H<>HD=E � � � A �� � � >� :G � 
 � �J���� � � >G�=? E=I =D:D:B9 IE:F :9; @
A=� :H> 	 >HD:�>D:B9 BE 9B�=	 F=FBE
 DE>H= � � 
 
���� 	� �� � � 
	�� 	�	��� � 	����	 � �� �� � @�� J�
��� �

�BEGD=E � � � � � � � >� :G � 
 � �J���� � 7=I=D:D:B9 IE:F :9; >9? �E="8=9H
 >DD=98>D:B9 :9 	=� :H> 	
>HH=GG � � 	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� @������� �

�E:=?E:H< � � � � �� � =9:� � � �� � � #= 	;B� � � � �J�� J� � �8DBF >D:H IEB H=GG=G :9 	=� :H> 	 >HH=GG
>9? GIE=>?:9; >HD:�>D:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 � �� �� � ����� ��	� ���
� ��� 	�� �� ��� �� ��� @������� �



� �


 E>� � � � � �H<>HD=E � � � A � �J���� � �FI 	:H:D >9? =�I 	:H:D F =FBE
 �BE 9=� >GGBH:>D:B9G :9
9BEF > 	 >9? >F9=G:H G8�� =HDG � �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	�
��� �		����	� � �� @�� J� �J� �

� =�� � � � ! � �J���� � �� � 	�	�������	� 	� ������	�� � =� �BE� @ � :	=
�
� =9?=EGB9 � A �� �> 		:G � � �� � �9:;<D � � � �J��� � � � BEI<=F :H GDE8HD8E= >9? 	=� :H> 	 >HH=GG � �9
� � �B8F> � � � �B8G<8:G ��?G �� � � ���� ��	� ��� � ��� 	�� �� ��  �II � �JJ���� � � � :		G?> 	= �
�� @ A>� E=9H= � E	�>8F � GGB H:>D=G �
� =9:� � � �� �E:=?E:H< � � � � �� � � =		B; � � � � � �J���� � �<= ?=I =9?=9H= B� G=F >9D:H E= 	>D=?9=GG
=
 =HDG 8IB9 IE:F = IEBH=GG:9; � 
 �� 	�	 ��� �		����	� � �� �� � @������� �
� =GG � � � � �� �BGG � � � � �� � 
>EEB 		 � � � �J���� � �
=HDG B� ; 	B�> 	 >9? 	BH> 	 HB9D=�D B9 	=� :H> 	
IEB H=GG:9; ?8E:9; 	>9;8>;= HBFIE=<=9G:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 ��� ��� 
�
��� �J� @������

� :9DB9 � 
 � � � �J���� � � =D=EF :9:GD:H �B 	D#F>99 	=>E9:9; I =E�BEF G GD==I =GD ?=GH=9D :9 �=:;<DC
GI>H= � � ���� 
 �	�� � ����	� � J@J��� J�� �
� :9DB9 � 
 � � � � �<> 		:H= � � � �J�� J� � A=G:B9:9; >9 >DDE>HDBE 9=D�BE� @ �9�=GD:;>D:B9G B�
>H"8:E=? ?
G	=� :> � � 
	�� 	
		 ��� 
 � ����� � �� @����� �
�BI�= 	? � � � � � �J���� � � =8E> 	 9=D�BE�G >9? I<
 G:H> 	 G
GD=F G � :D< =F =E;=9D HB 		=HD:�= HBFI8C
D>D:B9> 	 >� :	:D:=G � � �	������	
 	� �� � � ���	�� 
 � ����� 	 	� � ���� ��
 ��� �� �� �� @��������� �
�BI�= 	? � � � � � �J��� � � � =8EB9G � :D< ;E>?=? E=GI B9G= <>�= HB 		=HD:�= HBFI8D>D:B9> 	 IEBI=ED:=G
	:�= D<BG= B� D�BCGD>D= 9=8EB9G � � �	������	
 	� �� � � ���	�� 
 � ����� 	 	� � ���� ��
 ��� �� ��
�� @����������

�>HB�
� A � � � >		>G � � � �J�� J� � !9 D<= E= 	>D:B9G<:I � =D�==9 >8DB� :B;E>I<:H> 	 F=FBE
 >9?
I=EH=ID8> 	 	=>E9:9; � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 ��� ��� 
� ��� @������� �

�BBE?=9G � � � � �=H�=E � � � �J���� � �<= 	B9; >9? G<BED B� G=F >9D:H IE:F :9; =
 =HDG :9 	=� :H> 	 ?=C
H:G:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� ��� @J����
JJ�� �

�BBE?=9G � � � � � =G9=E � � � �J���� � � E:F :9; =
=HDG D<>D GI>9 >9 :9D=E�=9:9; 89E= 	>D=? �BE? @
�FI 	:H>D:B9G �BE FB?= 	G B � F=FBE
 E=IE=G=9D>D:B9 >9? E=DE:=�> 	 � �	���� 
 	� �	� ���� �� �� 

� 
	�� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� ��� @������ J �

� >
= � � � � � � � EB�9 � � � � � �J���� � A=�= 	G >9? GI ==? B� IEBH=GG:9; =
 =HDG B9 �BE? >9> 	
G:G �

 �� 	�	 ��� �		����	� � �� @������� �

� :E�I>DE:H� � � �� 
 =	>DD � 
 � � �� � �=HH<: � � � � � �J���� � !ID:F :#>D:B9 �
 G:F8 	>D=? >99=> 	:9; �
� ���� ��� ��� @��J���� �



� �

A8I�=E � � � �J��� � � �=F >9D:H IE:F :9; � :D<B8D >GGBH:>D:B9 @ � G=HB9? 	BB� � � 	���� 
 	� ����� 

�������	 ��� ����� 
 � �����	�� �� @���� ��� �

� >GGB9 � � � � � � � �J���� � A=� :H> 	 >F� :;8:D
 E=GB 	8D:B9 :9 > HB9GDE>:9D G>D:G�>HD:B9 9=D�BE� �
�9 � �	������	
 	� �� � � 
���� �� ����� 
 �	�� ���� �� 	� �� � �		������ � ���� �� � 	����	 �II �
���� ���� � � :		G?> 	= � �� @ � E	�>8F �

� >GGB9 � � � � � � � �J�� J� � � ?:GDE:�8D=? F =FBE
 FB?= 	 B� HB9D=� D =
=HDG :9 �BE? :?=9D:�H>C
D:B9 � �9 � � � =G9=E � 
 � � � �8FI<E=
G ��?G �� � � �
 �� � �	��

 �
 �� ������	 
 ��
�� 
 �	��
� ��		����	� �II � �������� � � :		G?> 	= � �� @ A>� E=9H= � E	�>8F � GGB H:>D=G �

� >GGB9 � � � � � � � �J���� � � ?:GDE:�8D=? F=FBE
 FB?= 	 B� G=F >9D:H IE:F :9; � � 	���� 
 	�
�	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � � @���� �

� H
 	= 		>9? � � � A �� � H� >8;<DB9 � � � A �� � ! �7=:		
 � 7 � 
 � �J���� � � <
 D<=E= >E= HBFI 	=F =9C
D>E
 	=>E9:9; G
GD=F G :9 D<= <:IIB H>FI8G >9? 9=B HBED=� @ �9G:;<DG �EBF D<= G8HH=GG=G >9?
�>:	8E=G B� HB99=HD:B9:GD FB?= 	G B � 	=>E9:9; >9? F =FBE
� � 
	�� 	
		 ��� 
 � ����� � ��� ��� @� J��
��� �

� H
 	= 		>9? � � � A � � 78F= 	<>ED � � � � � �J���� � � ?:GDE:�8D=? FB?=	 B� <8F >9 	=>E9:9; >9?
F=FBE
� �9 � � A � � H
 	= 		>9? � � � � � 78F= 	<>ED � � D<= ��� E=G=>EH< ;EB8I ��?G �� � � ��� 
 
�

��
����� ��� � �	��

 ��	 
 �	� 
	����	�
 �� �� � ����	
��� ����� 	� �		����	� � �B 	 � � � �II � J����J�� �

>F�E:?;= � �� @ � E>? �BE? �BB�G �

� H� >F>E> � � � � � �J���>� � � E:F :9; >9? HB9GDE>:9DG :D I 	>H=G B9 D<=BE:=G B� F=FBE
 >9?
E=DE:=�>	 � � 
	�� 	
		 ��� 
 � ����� � �� �� � @��������

� H� >F>E> � � � � � �J���� � � �<=BE:=G B� IE:F :9; : � >GGBH:>D:�= ?:GD>9H= >9? 	>; � � 	���� 
 	�
�	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� ��� @JJ��� JJ�� �

� H7>= � � � � �B:G�=ED � � � 7 � �J���� � �8DBF>D:H G=F >9D:H G:F :	>E:D
 IE:F :9; � � >98GHE:ID
G8�F:DD=? �BE I8�	:H>D:B9 �

� H7>= � � �� ?= �> � � �� � �=:?=9� =E; � � � � � �J���� � !9 D<= 9>D8E= >9? GHBI = B� �=>D8E> 	
E=IE=G=9D>D:B9G B � �BE? F=>9:9; � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 ��� ��� 
� ��� @���
J�� �

� =
=E � � � � � � �H<�>9=�=	?D � 7 � � � �J��J� � �>H:	:D>D:B9 :9 E=HB;9:# :9; I>:EG B� �BE?G @
�� :?=9H= B� > ?=I=9?=9H= � =D�==9 E=DE:=�> 	 BI=E>D:B9G � �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 �
�� @������� �

� =
=E � � � � �� �H<�>9=�=	?D � 7 � � �� � 78??
� � � 
 � �J��� � � �89HD:B9G B� ;E>I<=F :H >9?
I<B9=F :H HB?=G :9 � :G8> 	 �BE?CE=HB;9:D:B9 � 
 �� 	�	 ��� �		����	� � � @������J �

� B9G= 		 � � � �J���� � 7=I=D:D:B9 >9? D<= 	=� :HB9 � �9 � � � � � 		:G ��? �� � � �		 ��

 �� �� � � 
	�
�� 	
			 	� ���	��	 � �II � J��� J��� � AB9?B9 @ A>� E=9H= � E	�>8F � GGB H:>D=G �



� �

� BEDB9 � � � �J���� � �9D=E>HD:B9 B � :9 �BEF >D:B9 :9 �BE? E=HB;9:D:B9 � � 
	�� 	
		 ��� 
 � ����� �
�� @J��� J�� �

� BGG � � �� ! GDE:9 � 7 �� �
	=E � A �� � � >EG	=9C� :	GB9 � � � �J���� � � HH=GG:9; ?:
 =E=9D D
I =G B�
	=� :H> 	 G=F >9D:H :9 �BEF >D:B9 @ =� :?=9H= �EBF IE:F :9; � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 

�������	 � 
 �� 	�	� ��� �		����	� � :9 IE=GG �
� == 	
� � � �J���� � �=F >9D:H IE:F :9; >9? E=DE:=�>	 �EBF 	=� :H> 	 F=FBE
 @ 7B 	=G B� :9<:� :D:B9 	=GG
GIE=>?:9; >HD:�>D:B9 >9? 	:F :D=?CH>I>H:D
 >DD=9D:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 

��� ��� 
� ��� @������� �
� == 	
� � � �J�� J� � �=F >9D:H IE:F :9; =
=HDG :9 � :G8> 	 �BE? E=HB;9:D:B9 @ � G=	=HD:�= E=� :=� B�
H8EE=9D �9?:9;G >9? D<=BE:=G � �9 � � � =G9=E � 
 � � � �8FI<E=
G ��?G �� � � �
 �� � �	��

 �
 ��
������	 
 ��
�� 
 �	�� � ��		����	� �II � �������� � � :		G?> 	= � � � @ A>� E=9H= � E	�>8F � GGBC
H:>D=G �

! �7=:		
 � 7 � � � H
 	= 		>9? � � � �J��� � � � :IIB H>FI> 	 HB9�89HD:�= =9HB?:9; � GDBE>;= � >9?
E=H>		 @ ��B:?:9; > DE>?=B
 � � ��� 	���� �
 � � ��� @�� J�����

�=D=EGB9 � 
 � � �9?=EGB9 � � � 7 � �J���� � � F=>9 �= 	? D<=BE
 	=>E9:9; > 	;BE:D<F �BE 9=8E>	
9=D�BE�G � �	�� 
�	 �	
��� 
 � � @���� J� J� �

� 	>8D � � � 
 � �J���� � �=F >9D:H >9? >GGBH:>D:�= IE:F :9; :9 > ?:GDE:�8D=? >DDE>HDBE 9=D�BE� �
�9 � �	������	
 	� �� � � ���� ���� �� ����� 
 �	�� ���� �� 	� �� � �		������ � ���� �� � 	����	 �II �
������ � � :		G?> 	= � � � @ A>� E=9H= � E	�>8F � GGB H:>D=G �

� 	>8D � � � 
 � � � H
 	=		>9? � � � A � �J���� � 
 =9=E> 	:#>D:B9 � :D< HBFIB9=9D:>	 >DDE>HDBEG @
�BE? >9? 9B9�BE? E=>?:9; :9 >9 >DDE>HDBE 9=D�BE� � �9 � �	������	
 	� �� � � �� ����� ����� 

�	�� ���� �� 	� �� � �		������ � ���� �� � 	����	 �II � �������� � � :		G?> 	= � �� @ A>� E=9H= � E	�>8F
� GGB H:>D=G �

� 	>8D � � � 
 � � �<> 		:H= � � � �J���>� � � ==I ?
G	=� :> @ � H>G= GD8?
 B� HB99=HD:B9:GD 9=8EBIG
C
H<B 	B;
� �		������ � ���	� 
	 �� 	
			 � �� @������� �

� 	>8D � � � 
 � � �<>		:H= � � � �J���� � � �=EG=�=E>D:�= >9? G=F >9D:H :9�8=9H=G B9 � :G8>	 B�� =HD
9>F :9; =EEBEG :9 BID:H >I<>G:> @ � HB99=HD:B9:GD >HHB89D � �	���� 
 	� �		������ � ���	
 ���� ���
� �J� @��� JJ� �

�BG9=E � � � � � � �9
?=E � 
 � 7 � 7 � �J���� � �>H:	:D>D:B9 >9? :9<� :D:B9 :9 D<= IEBH=GG:99; B�
G:;9>	G � �9 � ���� ��	� ��� � ��� 	�� �� �� � �II � ������ J� � � =� �BE� � �� @ � H>?=F :H � E=GG �

7>DH	:
 � 7 �� �B H�	=
� � �� � � H�BB9 � 
 � �J���� � 
BFIB9=9DG B� >HD:�>D:B9 @ 7=I=D:D:B9 >9?
IE:F :9; =
=HDG :9 	=� :H> 	 ?=H:G:B9 >9? E=HB;9:D:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 

��� ��� 
� ��� @������� �

7>DH	:
 � 7 � � � H� BB9 � 
 � �J���� � � E=DE:=�> 	 D<=BE
 B� IE:F :9; :9 F=FBE
� � 
	�� 	
		 ��� 

� ����� � �� @������� �



� �

7>DH	:
 � 7 � � � H�BB9 � 
 � �J��� � � 7=DE:=� :9; :9 �BEF >D:B9 �EBF F=FBE
 @ �IE=>?:9;C
>HD:�>D:B9 D<=BE:=G �=EG8G HBFIB89?CH8= D<=BE:=G � � 
	�� 	
		 ��� 
 � ����� � ��� �J� @J��� J�� �

7:H<>E?GB9C� 	>�=<9 � � � � �� BE� � 7 � � � �J���� � � =>G8E=G B� F=FBE
� ����� 
 � ����� 	�
� 
	�� 	
			 � �� @���� ��� �

7B=?:;=E � � � A � � � �J���� � �FI 	:H:D F =FBE
 @ 7 =D=9D:B9 � :D<B8D E=F =F� =E:9; � �� ������
� 
	�� 	
		 �
�� � � @J���� J��� �

7B=?:;=E � � � A � � � � � H� =EFBDD � � � � � �J���� � �FI 	:H:D F =FBE
 :9 9BEF >	 <8F>9 G8�� =HDG �
�9 � � �B 		=E � � � 
 E>�F>9 ��?G �� � � ����		� 	� � ���	� 
	 �� 	
			� �	
�� � � �II � ��� J�J� �
�FGD=E?>F @ �	G=� :=E �

78=H�	 � � � 
 � �J���� � � :F :	>E:D
 =
 =HDG :9 �BE? >9? IG=8?B�BE? E=I =D:D:B9 IE:F :9; � �	���� 

	� �	� ���� �� �� 
 � 
	 �� 	
			 
 �������	 � 
 �� 	�	� ��� �		����	� � �� ��� @������ J �

78=H�	 � � � 
 � �J���� � �F� :;8:D
 >9? HB99=HD:B9:GD 9=D�BE�G @ �D:		 G=DD 	:9; :9DB > GB 	8D:B9 C
HBFF=9D B9 � BBE?=9G >9? � =G9=E � � 	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 �������	 � 
 �� 	�	�
��� �		����	� � �� ��� @�� J� ��� �

78=H�	 � � � 
 �� � :�B 	:9G� : � � �� 7>�=< � � �� � :9=E � 
 � � �� � � >EG � � � �J���� � � BEI<B 	B;C
:H> 	 IE:F :9; � �E>;F=9D HBFI 	=D:B9 >9? HB99=HD:B9:GD 9=D�BE�G � � 	���� 
 	� 
 �� 	�	 ���
���	��	 �� �� ��� @������� �

78=H�	 � � � 
 � � ! 	?G � � � � � �J���� � � <=9 IG=8?B�BE?G >H"8:E= F =>9:9; @ �<= =
=HD B� G=C
F >9D:H >GGBH:>D:B9G B9 IG=8?B�BE? E=I =D:D:B9 IE:F :9; � � 	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 

�������	 � 
 �� 	�	� ��� �		����	� � � @�J�� ��� �

78F=	<>ED � � � � �� � :9DB9 � 
 � � �� � � :		:>F G � 7 � � � �J���� � A=>E9:9; :9D=E9> 	 E=IE=G=9D>D:B9G
�
 �>H�CIEBI>;>D:9; =EEBEG � � ������ ��� @���� ��� �

�H<>HD=E � � � A � �J���� � �FI 	:H:D F =FBE
 @ � :GDBE
 >9? H8EE=9D GD>D8G � �	���� 
 	� �	� ���� �� �� 

� 
	�� 	
			 
 �������	 � 
 �� 	�	� ��� �		����	� � �� @�� J� �J� �

�=:?=9� =E; � � � � � � � H
 	= 		>9? � � � A � �J���� � � ?:GDE:�8D=? ?=�= 	BIF=9D> 	 FB?=	 B� �BE?
E=HB;9:D:B9 >9? 9>F :9; � � 
	�� 	
		 ��� 
 � ����� � �� @���� ��� �

�<>E�=
� � � � �<>E�=
� � � �J���� � �=>� HB9D=�D8> 	 HB9GDE>:9DG :9 D=�D >9? �BE? IE:F :9; �
�	���� 
 	� 
 �� 	�	 ��� ���	��	 �� �� @���� ����

�<>E�=
� � � �J���� � �<= 	=� :H> 	 ?:GD>9H= F B?= 	 >9? �BE? IE:F :9; � �9 � �	������	
 	� �� �
� 
���� �� ����� 
 �	�� ���� �� 	� �� � �		������ � ���� �� � 	����	 �II � �������� � � :		G?>	= � � � @
� E	�>8F �

�<=	DB9 � � � � � >ED:9 � 7 � �J���� � �B� G=F >9D:H :G >8DBF >D:H G=F >9D:H IE:F :9; � �	���� 
 	�
�	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	� ��� �		����	� � �� @JJ� J� J�J� �



� �

�	BF >9 � � �� � >
F>9 � 
 �� !<D> � � �� A>� � � �� � �8 	� :9; � � � �J���� � �BE;=DD:9; :9 IE:F =? �E>;C
F =9D HBFI 	=D:B9 � �	���� 
 	� �	� ���� �� �� 
 � 
	 �� 	
			 
 �������	 � 
 �� 	�	� ��� �		����	� �
�� @������� �

�F:D< � � � 
 �� �<=B?BE � A �� � �E>9�	:9 � � � � � �J���� � �<= E=	>D:B9G<:I � =D�==9 HB9D=� C
D8> 	 �>H:	:D>D:B9 >9? ?=ID< B � IEBH=GG:9; � �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 �������	 �

 �� 	�	� ��� �		����	� � � @���� �J��

�F:D< � �� � � �J���� � � E= FBEI<=F=G E=> 		
 9=H=GG>E
  �9 A � � � �=	?F>9 ��? �� � 
 	�� � 	
		 ��� 

� 
� ���
 	� ���	��	 � � �	��

 ��	 �II � �������� � � :		G?> 	= � �� @ A>� E=9H= � E	�>8F �

�DB 	# � � � � � � �=	?F>9 � A � � � �J���� � �<= EB 	= B� BED<B;E>I<:H >9? G=F >9D:H DE>9GI>E=9H

B� D<= �>G= FBEI<=F= :9 FBEI<B 	B;:H> 	 IEB H=GG:9; � �9 A � � � �= 	?F >9 ��? �� � 
 	�� � 	
		 ��� 

� 
� ���
 	� ���	��	 � � �	��

 ��	 �II � J��� J��� � � :		G?> 	= � �� @ A>� E=9H= � E	�>8F �

�8 	� :9; � � � � �H<>HD=E � � � A � �J���� � � E:F :9; >9? <8F >9 F=FBE
 G
GD=F G � � ���� ���
�� � @�� J���� �

�E:=#=9 � � �� � BGHB� :DH< � � �� � � = 		BG � � � �J���� � � E:F :9; =
=HDG :9 G=F >9D:H H 	>GG:�H>D:B9
D>G�G � �	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	 ��� �		����	� � �� @������� �

� <:DD 	=G=> � � � � � � � � �>HB�
� A � A � �J���� � �9D=E>HD:B9 B� IE:F = E=I =D:D:B9 � :D< � :G8> 	
?=;E>?>D:B9 @ �G IE:F :9; > E=DE:=�>	 I<=9BF =9B9 �	���� 
 	� 
 �� 	�	 ��� ���	��	 ��
�� @���� ��� �

�B 	D# � � � � � �J���� � 7=I=D:D:B9 B � G=F >9D:H HBFI>E:GB9G @ �=FIBE>E
 >9? I=EG:GD=9D IE:F :9;
=
 =HDG � � 	���� 
 	� �	� ���� �� �� 
 � 
	�� 	
			 
 �������	 � 
 �� 	�	� ��� �		����	� � �� ��� @����
��� �

�B 	D# � � � � � �J���� � �=EH=ID8> 	 >9? HB9H=ID8> 	 IE:F :9; :9 > G=F >9D:H E=IEBH=GG:9; D>G� �

 �� 	�	 ��� �		����	� � �� �� � @������� �



� �

����� �� 
 ��� ���� ���	 ����� ���� ��� ����� ����� �� � �� ���
�������� ������� ��� ���� ������� � ��� �

� =D�BE� I =E�BEF >9H= F=>G8E=
! ED<B;E>I<:H �� �=F >9D:H �� � � EEBEG

� :F8 	>D:B9 J
�9E= 	>D=? �� �J� ����� �� ��� ���J� J� �� ���
7= 	>D=? ����� �J ��� ����� �J ��� � �J ���
� :F8 	>D:B9 �
�9E= 	>D=? ����� �J ��� �� ��� ����� � �� ���
7= 	>D=? ����� �J ��� �� ��� ����� � �� ���



� �

����� � � 
 ��� �������� ����� ���� ��� ����� ����� �� � �� ���
�������� ������� ��� ����������� � ��� �

�>G�
A=� :H> 	 ?=H:G:B9 �=F >9D:H ?=H:G:B9

��I=E:F =9D J
�9E= 	>D=?

7� ��� �J�� ��� ����
� EEBE � �� ��� � �J ���

7=	>D=?
7� ��� �J�� �J� ��� �
� EEBE � �� ��� � �J ���

��I=E:F =9D �
�9E= 	>D=?

7� ��� ����
� EEBE � �J �J�

7=	>D=?
7� ��� ����
� EEBE � �J ���



� �

����� � � 
 ��� ������� ��� ����� ��� �� ���� ��� ����� ����� �� �
�� ��� �������� ������� ��� ������� ��� �

A>;
� �D=F G � �D=F G � �D=F G

�9E= 	>D=?
7� ��� ���� ��� ���� ��� ����
� EEBE � �J ��� J� ����� J� �J ���

7=	>D=?
7� ��� �J�� � J� ���� � J� ����
� EEBE J� ����� � �J ��� � �J ���



� �

� ����� ��������

� :;8E= J@ �<= >EH<:D=HD8E= B � D<= 9=D�BE� � � EEB� G :9?:H>D= �8 		 HB99=HD:� :D
 >FB9;GD 89:DG
� :D< :9 BE � =D�==9 ;EB8IG � � 		 HB99=HD:B9G >E= � :C? :E=HD:B9> 	 � �<=E= �=E= �� 89:DG :9 =>H<
<:??=9 	>
=E � �� BED<B;E>I<:H 89:DG � �� I<B9B 	B;:H> 	 89:DG � >9? �� G=F >9D:H 89:DG �
� :;8E= ��@ � 	BD B � D<= 89E= 	>D=? F :98G D<= E= 	>D=? G=DD	:9; D:F =G �H
H 	=G� �BE D<= BED<B;E>I<:H
>9? G=F >9D:H 	>
=EG :9 � :F8 	>D:B9G J >9? �� >9? D<= 89E= 	>D=? F :98G D<= E=	>D=? E=>HD:B9
D:F =G �FG� �BE 	=� :H> 	 >9? >9:F >H
 ?=H:G:B9G :9 ��I=E:F =9DG J >9? �� �>H< �>E E=IE=G=9DG
D<= GD>9?>E? =EEBE B� D<= IE:F :9; =
=HD �
� :;8E= � @ �<= �E== =9=E;
 :G I 	BDD=? >;>:9GD D<= GD>D= B� D<= 9=D�BE� � =�BE= >9? >�D=E IE:F :9;
� :D< >� >9 89E=	>D=? �BE? � >9? � � > E= 	>D=? �BE? � �>H< IB:9D > 	B9; D<= � >� :G E=IE=G=9DG >
G:9; 	= I B:9D :9 D<= <:;<C?:F =9G:B9> 	 9=D�BE� GD>D= GI>H= � �<= D�B =9? IB:9DG B9 D<= � C>� :G
B� =>H< ;E>I< E=IE=G=9D D<= GD>D= D<= 9=D�BE� :G :9 �<=9 :D E=HB;9:#=G D<= �BE?G G<B�9 � �<=
:9D=EF =?:>E
 IB:9DG E=IE=G=9D D<= GD>D=G B� D<= 9=D�BE� > 	B9; > ?:E=HD I>D< � =D�==9 D<= D�B
=9? GD>D=G � �<= ?:GD>9H= >	B9; D<= 
C>� :G E=IE=G=9DG D<= =9=E;
� �<= ?:
=E=9H= � =D�==9 D<=
8II=E >9? 	B�=E H8E�=G E=IE=G=9DG D<= IE:F :9; =
=HD �BE E=I =D:D:B9 IE:F :9; �	=�D =9? � >9?
G=F >9D:H IE:F :9; �E:;<D =9? � �
� :;8E= � �@ � 	BD B � D<= 89E=	>D=? F :98G D<= E= 	>D=? E=>HD:B9 D:F =G �FG� >HEBGG IE:F =CD>E;=D
	>;G �BE >9:F >H
 ?=H:G:B9G :9 ��I=E:F =9D � � �<= �>EG E=IE=G=9D D<= GD>9?>E? =EEBE B� D<=
IE:F :9; =
 =HD �



� �

hidden
units

units
orthographic

units
semantic

units
hidden

units
phonological



� �

semantic

 Simulation 1        Simulation 2  Experiment 1      Experiment 2
0

1

2

P
ri

m
in

g

orthographic lexical 60

40

20

0

semantic



� �

primed

unprimed

CATBED
-420

-340
(A) Prime: BED

E
ne

rg
y



� �

primed

unprimed

CATDOG
-420

-340
(B) Prime: DOG

E
ne

rg
y



� �

0-item lag 4-item lag 8-item lag
0

50

P
ri

m
in

g 
(m

ill
is

ec
on

ds
)

100



� �

������ �� � � ���������� �������

������� ������������

�BE =>H< I>DD=E9 IE=G=9D>D:B9 � ?8E:9; � BD< 	=>E9:9; >9? D=GD:9;�IE:F :9; G=GG:B9G � D<= GD>D=G
B� D<= 89:DG �=E= 8I?>D=? E=I =>D=? 	
 �BE > 98F� =E B� D:F = GD=IG 89D:	 D<= 9=D�BE� E=>H<=? >
GD>�	= >DDE>HDBE � �D =>H< D:F = GD=I � � � =>H< 89:D �G GD>D= � �� ��� � �>G 8I?>D=? >HHBE?:9; DB D<=
�B 		B� :9; ="8>D:B9 @

�� ��� � �� �� � J� � � �� ��� ����	 � � �� �� � J��
�<=E= � :G ��=? GD>D= >?>ID>D:B9 E>D= I>E>F =D=E � � ��� � :G D<= >HD:�>D:B9 �89HD:B9 �> 9B9 	:9C
=>E �89HD:B9 B� D<= �=:;<D=? G8FF=? :9I8D �� � 
� ��� �� ���� >9? 	 :G D<= �D=FI=E>D8E=�
I>E>F=D=E B� D<= ��� � �9 B8E G:F8 	>D:B9G � �>G � �� �� >9? �BE D<= >HD:�>D:B9 �89HD:B9 �=
8G=? D<= <
I=E� B 	:H D>9;=9D 9B9C 	:9=>E:D
 @

� �� � � 
� � 
��

� � 
��

�

>9 �CG<>I=? �89HD:B9 IEB?8H:9; E=> 	C�> 	8=? HB9D:98B8G >HD:�>D:B9G E>9;:9; �EBF C J DB J � �9
D<= 	=>E9:9; >9? =9=E;
 ="8>D:B9G �?=GHE:� =? � = 	B� � �= G<:�D=? >9? GH> 	=? D<= >HD:�>D:B9G
DB E>9;= �EBF � DB J GB D<>D D<=
 HB8 	? � = :9D=EIE=D=? >G IEB�>� :	:D:=G � �<:G �89HD:B9 :G
HBFFB9 	
 8G=? :9 HB99=HD:B9:GD FB?= 	G � :D< 9B9C 	:9=>E 89:DG � �9BD<=E HBFFB9 H<B:H= B�
9B9C 	:9=>E:D
 :G D<= G:;FB:? �89HD:B9 @ � �� � � �

����� �<:H< :G 9=>E	
 :?=9D:H> 	 :9 �BEF � �<=
D=FI=E>D8E= I>E>F =D=E GH> 	=G D<= DBD> 	 :9I8D DB 89:DG � >9? D<=E=�
 ?=D=EF :9=G D<= G	BI = B�
D<= >HD:�>D:B9 �89HD:B9 � �DG I8EI BG= :G =�I 	>:9=? :9 D<= 9=�D I>E>;E>I< �

�<= �B 	D#F>99 F>H<:9= :G G:F :	>E DB > �BI�= 	? 9=D�BE� ��BI�= 	? � J���� �BI�= 	? � J��� �
:9 D<>D �BD< 8G= G
FF=DE:H HB99=HD:B9G >9? � =�� :>9 	=>E9:9; E8 	=G DB GDBE= I>DD=E9G >G
>DDE>HDBEG � ��B F>� BE IEB�	=F G � :D< D<= �BI�= 	? 9=D�BE� >E= :DG I BBE GDBE>;= H>I>H:D

>9? D<= �>HD D<>D :D H>9 G=DD 	= :9DB ��	=9? GD>D=G� C >DDE>HDBEG D<>D ?B 9BD HBEE=GI B9? DB
>9
 GDBE=? I>DD=E9G � �<= �B 	D#F>99 F>H<:9= B�=EHBF =G D<=G= D�B IEB�	=F G E=GI =HD:�=	
 �

:DG 	=>E9:9; E8 	= � ?=GHE:� =? :9 D<= 9=�D G8�CG=HD:B9 � >9? �
 8G:9; > IEB H=?8E= H> 		=? 
 �� ��

���� ��� �� 
��	 �� :E�I>DE:H� =D > 	 �� J���� DB 8I?>D= D<= GD>D=G 89D:	 > 	B� C=9=E;
 >DDE>HDBE :G
E=>H<=? � � :F8 	>D=? >99=>	:9; �BE�G >G �B 		B� G @ �>H< D:F = > I>DD=E9 :G IE=G=9D=? DB D<= 9=DC
�BE� � D<= 89H 	>FI=? 89:DG >E= :9 :D:> 	:#=? DB :9D=EF =?:>E
 GD>D=G B� � �� � >9? D<= D=FI=E>D8E=
I>E>F=D=E :G G=D DB > <:;< :9:D:>	 �> 	8= � >D D<:G <:;< D=FI=E>D8E= � D<= G	BI = B� D<= >HD:�>D:B9
�89HD:B9 :G 9=>E	
 �>D GB 89:DG � GD>D=G >E= E=	>D:�= 	
 :9G=9G:D:�= DB D<=:E DBD> 	 :9I8DG � �9:DG
GD>D=G >E= D<=9 ;E>?8> 		
 8I?>D=? �BE F >9
 :D=E>D:B9G � �D =>H< :D=E>D:B9 � 	 :G ?=H>
=? �

GBF = �>HDBE � 89D:	 :D <>G E=>H<=? > F :9:F8F �>	8= � �<:G >99=> 	:9; IEB H=?8E= <= 	IG IE=�=9D
D<= 9=D�BE� �EBF � =HBF :9; DE>II=? :9 IBBE 	BH>	 F:9:F > � �9 B8E G:F8 	>D:B9G � D<= :9 :D:> 	
D=FI=E>D8E= �>G �� � D<= ?=H>
 �>HDBE �>G � �� >9? D<= �9> 	 D=FI=E>D8E= �>G J �� � �D>D= 8IC
?>D=G HB9D:98=? 89D:	 9B 89:D <>? H<>9;=? :DG GD>D= �
 FBE= D<>9 � ����� J �EBF B9= :D=E>D:B9



� �

DB D<= 9=�D � �<=G= I>E>F =D=E �> 	8=G �=E= ?=D=EF :9=? =FI:E:H> 		
 DB IEB?8H= E=>GB9>�	
 �>GD
>9? HB9D:98B8G HB9�=E;=9H= DB >9 =9=E;
 F:9:F8F �

�B�DCH 	>FI:9; B � D<= BED<B;E>I<:H 89:DG � GD>D=G �>G >H<:=�=? �
 >??:9; >9 =� DE> HB99=HC
D:B9 � :D< > 	>E;= ��=? �=:;<D DB =>H< BED<B;E>I<:H 89:D � >9? I>GG:9; D<= =�D=E9>	 :9I8D :9
> 	B9; D<:G HB99=HD:B9 � �<= �=:;<DG B9 D<=G= =�DE> HB99=HD:B9G �=E= ��=? >D ��� � GB D<>D =>H<
BED<B;E>I<:H 89:D �G GD>D= �B8 	? � = :9�8=9H=? IE=?BF :9>9D	
 �
 D<= =�D=E9> 	 :9I8D � �8D > 	GB
DB GBF = ?=;E== �
 D<= >HD:�>D:B9G B � 89:DG :9 D<= BD<=E 	>
=EG :9 D<= 9=D�BE� � �= ?:? 9BD
=�I=E:F =9D � :D< D<:G H<B:H= B� ��=? �=:;<D � �B�=�=E � ?8E:9; 	=>E9:9; D<= 9=D�BE� �>G �E==
F >�= D<= BD<=E �=:;<DG >E� :DE>E:	
 	>E;= � GB D<= H<B:H= B� D<= =� D=E9> 	 �=:;<D �> 	8= � =H>F=
	=GG E=	=�>9D >G 	=>E9:9; IEBH==?=? �

�������	

�9 > GD>9?>E? ��� � D<= �=:;<D 8I?>D= �BE =>H< HB99=HD:B9 :G HBFI8D=? >HHBE?:9; DB >
HB9DE>GD:�= � =�� :>9 	=>E9:9; E8 	= ��=D=EGB9 � �9?=EGB9 � J���� �<:H< :9�B 	�=G D�B I<>G=G
�BE =>H< DE>:9 :9; I>DD=E9 � �9 D<= IBG:D:�= I<>G= D<= GD>D=G B� � BD< D<= :9I8D >9? B8DI8D 89:DG
>E= H 	>FI=? DB D<=:E HBEE=HD �> 	8=G � D<= :9I8D �=HDBE >9? ?=G:E=? B8DI8D �=HDBE BE DE>:9 :9;
G:;9> 	 E=GI =HD:�=	
� �<= <:??=9 89:D GD>D=G >E= D<=9 E=I =>D=? 	
 8I?>D=? 89D:	 D<=
 G=DD 	= DB
GD>�	= �>	8=G � �BG:D:�= � =�� :>9 	=>E9:9; D<=9 B HH8EG @

��� ��� � ��� �� � J� � ��� ����� ���

�<=E= � :G D<= 	=>E9:9; E>D= � �<8G � �=:;<DG B9 HB99=HD:B9G � =D�==9 GDEB9; 	
 HBC>HD:�= 89:DG
>E= GDE=9;D<=9=? � �9 D<= 9=;>D:�= I<>G= B9 	
 D<= :9I8D 89:DG � GD>D=G >E= H	>FI=? � D<= E=GD
B� D<= 9=D�BE� G=DD	=G :9DB >9 >DDE>HDBE GD>D= D<>D F >
 BE F >
 9BD � = D<= HBEE=HD E=GIB9G= �
>9? D<:G E=GIB9G= :G �89 	=>E9=?� @

��� ��� � ��� �� � J� � ��� ����� ���

�<8G � �=:;<DG B9 HB99=HD:B9G � =D�==9 GDEB9; 	
 HBC>HD:�= 89:DG >E= �=>�=9=? � ��=9D8> 		
�
	=>E9:9; :9 D<= D�B I<>G=G HB9�=E;=G DB > 9=D =
=HD B� #=EB B9H= D<= 9=D�BE� <>G 	=>E9=?
DB IEB?8H= D<= HBEE=HD B8DI8D GD>D=G :9 E=GI B9G= DB D<= HBEE=GIB9?:9; H 	>FI=? :9I8D GD>D=G
:9 D<= 9=;>D:�= I<>G= � �BE =� H:=9H
 B� 	=>E9:9; � D<= 9=D�BE� �>G � EGD DE>:9=? �BE ����
G�==IG D<EB8;< D<= DE>:9 :9; G=D B � �� I>DD=E9G � =�>HD	
 :9 D<= F >99=E ?=GHE:� =? �
 � 	>8D
� �<> 		:H= �J���>� � 8G:9; <>E?CH 	>FI:9; B� :9I8DG � �<= 	=>E9:9; E>D= �BE =>H< 89:D ?8E:9;
D<:G :9:D:> 	 DE>:9 :9; I<>G= �>G �� J�� ���� � � >G :9 D<= � 	>8D >9? �<> 		:H= G:F8 	>D:B9G �� >� :?
� 	>8D � I =EGB9> 	 HBFF89:H>D:B9 � �<=E= � ���� � :G D<= 98F� =E B� :9HBF :9; HB99=HD:B9G DB D<=
�D< 89:D � �<8G � =>H< 89:D �G 	=>E9:9; E>D= �>G GH> 	=? �
 :DG �>9:9 � �BE =>H< DE>:9 :9; I>DD=E9 �
D<= 9=D�BE� �>G DE>:9=? DB F >I �EBF BED<B;E>I<
 DB D<= HBEE=HD G=F >9D:HG >9? I<B9B 	B;
�
�EBF G=F>9D:HG DB D<= HBEE=HD BED<B;E>I<
 >9? I<B9B 	B;
� >9? �EBF I<B9B 	B;
 DB D<= HBEE=HD
G=F >9D:HG >9? BED<B;E>I<
� �<8G � =>H< 	=>E9:9; :D=E>D:B9 :9�B 	�=? B9= IBG:D:�= I<>G= � <>E?C
H 	>FI:9; D<= ! � � >9? � 	>
=EG � >9? D<E== 9=;>D:�= I<>G=G � 	=>� :9; D<= ! >9? � 	>
=EG � D<=
� >9? � 	>
=EG � BE D<= ! >9? � 	>
=EG 89H	>FI=? � �<= 9=D�BE� �>G D<=9 DE>:9=? �BE >9



� �

>??:D:B9> 	 J��� G�==IG D<EB8;< D<= DE>:9 :9; G=D 8G:9; GB�DCH 	>FI:9; � � :D< > ��=? 	=>E9:9;
E>D= �BE > 		 89:DG B� � ����� J � >9? D<:G D:F = :D �>G B9 	
 DE>:9=? DB F >I �EBF BED<B;E>I<
 DB
G=F >9D:HG >9? I<B9B 	B;
� �8E:9; D<:G 	>DD=E DE>:9 :9; GD>;= � #=EBCF =>9 9B:G= � :D< > GD>9?>E?
?=� :>D:B9 B� � ��� �>G >??=? DB D<= BED<B;E>I<:H :9I8DG 8I B9 =>H< I>DD=E9 IE=G=9D>D:B9 �

���� ����	�

� :9DB9 �J���� G<B�=? D<>D D<= ��� 	=>E9:9; IEBH=?8E= I =E�BEF G F :9:F :#>D:B9 �
 GD==I =GD
?=GH=9D :9 D<= �B 	D#F>99 �E== �9=E;
� � � �<:H< :G ?=�9=? :9 D=EF G B� D<= =9=E;
 � >9?
=9DEBI
 � B� D<= G
GD=F >G �B 		B� G @

� � � � 	 �
� �

J
� ���

���� � �� � 	 �� ��� 	B; �� � �J � �� � 	B; �J � �� ��

�D :G D<:G "8>9D:D
 D<>D �= I 	BDD=? :9 � :;8E= �� �<=E= � >9? � :9?=�=? B�=E > 		 I>:EG B�
HB99=HD=? 89:DG :9 D<= =9D:E= 9=D�BE� �



� �

������ �� � � � ����� ��� �������� �� �� �����
��� �������� ��������

:9?BBE >9:F > 	G � B?
 �BB? B8D?BBE
B�� =HDG I>EDG B�� =HDG
��� ��
 ��
� ��� �!


�� 
�� �!�� ��� ���

!� 
!� 
�� �!
� ����

�� �!
 � �� A ��� A!


�� ���� A�
 ��� ���
��� � �
 A �� �!� ��7�
��
 7�� �!7� �!7� 7!
�
��� 7�� 7 �� 7�� �!7



� �

�=F >9D:H �=>D8E=G
F >� CG:#=C 	=GGC�BBD F >� CG:#=C�BBDCDBCD�BC
>E?G F >� CG:#=C;E=>D=ECD�BC
>E?G
F >:9CG<>I=C�� F>:9CG<>I =C��
HEBGGCG=HD:B9CE=HD>9;8 	>E HEBGGCG=HD:B9CH:EH8 	>E
<>GC	=;G BD<=E� :G=CG8IIBED=?
�<:D= �EB�9 ;E==9
HB 	BECBD<=ECGDEB9; �>E:=?CHB 	BEG DE>9GI>E=9D
?>E� <>E? GB�D
G�==D D>GD=GCGDEB9;
FB�=G
:9?BBEG :9C� :DH<=9 :9C� =?EBBF
:9C 	:� :9;EBBF B9C;EB89? B9CG8E�>H=
:9CHB89DE
 �B89?C�BB?G �B89?C9=>ECG=>
�B89?C9=>ECGDE=>F G �B89?CFB89D>:9G �B89?CB9C�>EF G
I>EDCB�C	:F� G8E�>H=CB �C�B?
 :9D=E:BECB �C�B?

>� B�=C�>:GD
F >FF>	 � :	? �=EH=
?B =GC�
 ?B=GCG� :F ?B=GCE89
	:� :9; H>E9:�BE=
F >?=CB�CF =D> 	 F>?=CB�C�BB? F>?=CB �C 	:"8:?
F>?=CB�CBD<=EC9B9C	:� :9; ;BDC�EBFCI 	>9DG ;BDC�EBF C>9:F > 	G
I 	=>G>9D 89I 	=>G>9D
F >9CF >?= HB9D>:9=E
�BECHBB� :9; �BEC=>D:9;C?E:9� :9; �BECBD<=E
8G=?C> 	B9= �BEC�E=>��>GD �BEC 	89H<C?:99=E
�BECG9>H� �BEC?E:9�
I>ED:H8 	>E	
C>GGBHCH<:	? I>ED:H8 	>E	
C>GGBHC>?8 	D 8G=?C�BECE=HE=>D:B9
<8F>9 HBFIB9=9D



� �

������ �� � � ������� ��� ������� ���� 	 � �

A:GD � A:GD � A:GD � A:GD �
� E:F = @ �>E;=D @ � E:F = @ �>E;=D @ � E:F = @ �>E;=D @ � E:F = @ �>E;=D @
�<>	= G<>E� HBDDB9 G:	� F:98D= <B8E >8;=E ?E:		
?B 	I<:9 E>
B9 G=HB9? �BE=E
� G< 	:9=9 �==� H<:G=	
IBEIB:G= G>D:9 FB9D< E=>F=E
G> 	FB9 �= 	�=D ?>
 I 	:=EG
�BBD F :	= HB>D G<:ED �>D=E�>
 E:�=E E8�
 � >?=
:9H< I8 		B�=E GDE=>F =F =E> 	?

>E? G�=>D=E H<>99=	 G>II<:E=
F =D=E ?E=GG �EBB� DBI>#
� :	BF=D=E �	B8G= HE==� >F=D<
 GD
H<=EE
 ;E>I = GDBB 	 H<>:E �9:�= GI BB9 D8 	:I EBG=
I 	8F G=>D �BE� ?>:G

	:F = � =9H< 	>? 	= � :B 	=D
E>:G:9 E=H	:9=E G:	�=E�>E= BEH<:?
F= 	B9 D<EB9= H8D 	=E
 I>9G

F>9G:B9 <BF= G<8DD	= DE>:9 HB� G<==I IBED> 	 ?BBE
<B8G= E>:	�>
 	>F� =9DE>9H=�>

>�B?= �E=:;<D=E ;B>D ;>D=�>

?�= 		:9; G8��>
 F8DDB9 � :9?B�
	B?;:9; GDE==DH>E F8 	= H	BG=D
EB� :9 ?B�= 	B8G= EB>H< >	8F :98F GD== 	 �<:G�=
 � ==E
G�>9 �=> HBII=E I:	G9=E
I:;=B9 <BE9=D :EB9 GDB8D
=>; 	= I>E>G:D= #:9H 	>;=E
H>9>E
 �=EF :9 H<EBF= > 	=
	=9D:	 � =>9 F >98GHE:ID � BB� ?B 		>E ?:F = �9:�= GI =>E
�EB HHB 	: 9B�= 	 9:H�=	 G�=�=E
I => � B8E9> 	 "8>ED=E ?>;;=E
	=;8F= I>I=E�>H� I=99
 G�BE?
GI:9>H< ?BH8F=9D HB:9 	>9H=
�8EE
 G9B� G> 	D GI:H= #:D<=E <>EI =�=E;E==9 I:9=
�	:##>E? I =II =E 	8D= � :EH<
G	==D G=>GB9:9; ;8:D>E GIE8H=
G	8G< �>�BE:9; H= 		B H=?>E
�EBGD G>�BE
 I:>9B �>	G>F
IB9DBB9 E>�D I>� <>9?
G8E��B>E? �BBD
�8B
 F:DD
�B>D I> 	F
�=EE
 �9;=EG



� �

������ �� � � ������� ��� ������� ��� �

� E>HD:H= �D:F8 	: � E:F =C�>E;=D �D:F8 	8G �>:EG � :		=E �BE?G
� B>E? �>D= ?=GD:9
 G9>E= DE>I GD8
 �89
�8DD=E :9 �>9D �>�
 ?=FB9 ?=� :	 �	BB? F :	?=�
	=DD8H= �B>F �EBD< D>H� I:9 >9D G�89�
H<>GF :H=� =E; ; 	>H:=E I 	>D= ?:G< � =>E H>EEBD
H>� :9 �>GI <BE9=D � :GB9 �8
> 	B �;<D F BGG
HE>� F :GD>�= =EEBE E8; H>EI =D >>E?�>E� ;B 	?� G<
�>HD=E:> GBEH=E
 F>;:H E:�= ;89 F8� 9 
B89;
HBE? �	D< ?:ED �8H�=D I>:	 F8G<EBBF H>HD8G
IE:=GD I:; G� :9= � BB� 9B�= 	 G<>E� F8 	=
�EBGD H8G<:B9 I:		B� F :GD �B; I>GD= ;BI<=E
<> 		 GB89? 9B:G= IE:GB9 � >:	 EBG= H8H8F� =E
�8E
 B?B8E GH=9D <BF= <B8G= EB� :9 I>EEBD
;=F F>EG< G�>FI FB9�=
 >I= GDB9= �B 	?=E
B� H=E �EB; DB>? 	>? 	= GI BB9 >II 	= I:		
B�=9 �	==9=� D:GG8= ?=G� D>�	= EBI = �E>F =
I =EGB9 >;B9
 I>:9 �B 	� ?B; ;=EF G DEB8D
	:#>E? � E= �>F= B
 GD=E H	>F �
 	B�GD=E
G<>?B� �8G< G<E8� � B>D G<:I ;E>I = :;8>9>
G> 	8D= EB�� =E D<:=� <>�� =>; 	= �==? � BDD 	=
G"8>E= G<BE= � =>H< FB8G= E>D 89?=E G<=	�

F=	B?
 GB9; G9>�= G=EI =9D HBE>	 H 	BH�
B HDBI8G G"8:? GD8?=9D I8I:	 GB>I � :D=
G<E:9= > 	D>E ;E>GG 	>�9 H<:=� � B9=
I 	=?;= IEBF :G= G<==I 	>F� ?BHDBE ?>:G



