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

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

. /012341 5 6789 :;:<= :=<9<>?9 ; ><@ ABC9D=< AC>E<=98C> ;BFC=8?7G HC=
98G :BIJ?I:<K B;>FD;F<9 L M< 7;E< 7;E< 8G :B<G <>?<K ?7< ;BFC=8?7G ;9
:;=? CH N O?C> P ; @ 7CB<J:=CF=;G ACG :8B<= HC= Q?;>K;=K N O RQN OSL N OJ
?C> T=9? ;::B8<9 ;BB HD>A?C=9 ;>K <B8G 8>;?<9 :CBIG C=:789G UI ACK< KD:B8J
A;?8C> ?C :=CKDA< ; 98G :BIJ?I:<K :=CF=;G L N O?C> ?7<> :<=HC=G 9 ABC9D=<
AC>E<=98C> ?C :=CKDA< ; T=9?JC=K<= P 98G :BIJ?I:<K :=CF=;G L V> AC>?=;9? ?C
?I:8A;B HD>A?8C>;B B;>FD;F< 8G :B<G <>?;?8C>9 P N O?C> :<=HC=G 9 G C9? C:J
?8G 8W;?8C>9 C> ?7< T=9?JC=K<= B;>FD;F< P XY Z[\ ABC9D=< AC>E<=98C> L 67<=<
;=< ?@C >C?;UB< AC>?=8UD?8C>9 CH CD= @C=] ^

_L 67< ?=;>9B;?8C> D9<9 ; F<><=;B `C@ J;>;BI 989 H=;G <@C=] @ 78A7 8>J
ABDK<9 a bcd L 67< ?I:<9 8> ?7< ?;=F<? B;>FD;F< HD BBI A;:?D=< ?7<
=<9DB?9 CH ?7< ;>;BI 989 L N O?C> D9<9 ?7< ;>;BI989 ?C 8>9<=? AC<=A8C>9
?C ?=;>9B;?< U <?@<<> K8e<=<>? =<:=<9<>?;?8C>9 CH ; ABC9D=< ?C :=<9<=E<
?I:< AC==<A?><99 CH ?7< ?;=F<? B;>FD;F< :=CF=;G L

f L 67< ?=;>9B;?8C> 89 :=;A?8A;B L gh:<=8G <>?;B =<9D B?9 CE<= ; =;>F< CH
U <>A7G ;=]9 8>ABDK8>F B;=F< =<;BJ@C=BK :=CF=;G 9 9DA7 ;9 ?7< ACG :8B<=
8?9<BH ;>K ?7< N OJi 8? jfkl 8>K8A;?< ?7;? ?7< ACG :8B<J?8G < AC9? CH
`C@ ;>;BI 989 ;>K ABC9D=< AC>E<=98C> 89 <h?=<G <BI 9G ;BB P ;>K ?7;? ?7<
K89:;?A7<9 ;>K AC<=A8C>9 8>9<=?<K UI ?7< ;BFC=8?7G ;=< KI>;G 8A;BBI
8>H=<mD<>? L

n opqrs t u vqws p

x& % +(+�� +��%���% ( ��y z{|%$�� z|�}��% |� ({)|� �&~ �|� % ~ +{����+ �* {(��
)$()�% � ,� &(}�  ~ +{�~ ����* �&� ({)|� �&~ (% +(�� |� � ��|� � " ( y &|{��+�|)�(~
z|~ + {�� �|� #�(�*(�* � � �#� �� � � ��|� ��%� (++{ �% ({{ �$�z�|�% (�* �{ ~  �
�(��% +|{�~ |�+& %~ �� z| *� *$+{ z(� |� �| +�| *$z� ( % ~ +{����+ �* +�|)�(~ �
� ��|� �&�� + ���|�~ % z{|%$�� z|�}��% |� �| +�| *$z� ( ��%��|�*�� " % ~ +{����+�*
+�|)�(~ � � �{ -� ��+ z({ �$�z� |�({ {(�)$()�  ~ +{�~ ���(� |�% " � ��|� + ���|�~ �
% ~ |%� |+� ~  �(� |�% |� �&� ��%��|�*�� {(�)$()� " (���� z{|%$�� z|�}��% |� � x&�
~ |%�  ~ +|��(�� ������ |� �& % (++�|(z&  % �&(� �$~ ��|$% |+� ~  �(� |� ��z&�
� �$�% *�}�{|+ �* �|� |�&�� ��%��|�*�� {(�)$()�% z(� ��  ~ ~ �* (��{� (++{ �* � ��
(** � |� " ( % ~ +{����+ �*  ����~ �* (�� {(�)$()� % ~ +{ ��% �&� |}��({{ %��$z�$��
� g>?<=?;8>G <>? � <A898C>9 P V>A L ������������ ����

�� � gb � <9<;=A7 V>9?8?D?< P� ������������� ��¡ ���� ����
� � � V>?<=?=D9? Q6d� O;UC=;?C=8<9 P �¢��£ ����¤��¤� �¤ ����

¥ N O?C> 89 H=<<BI ;E;8B;UB< D>K<= ¦§O H=CG �¤¤¨ ©ªª¢¢¢ ����� ��¡ ���� ���� ª«¬ª®¬¤��ª L



|� �&� z|~ + {�� � �$� ��+ �� ��z� y  �& � ��|�  �* z(��% �&(� % ~ +{����+�*  �����
~ �* (�� {(�)$()�% (�� %$� z ���{� ��+��%% }� �| �� z ���{� z|~ + {� & )&���|�*��
{(�)$()�% { -� #�(�*(�* � � �

��  ~ ~ �* (�� �$�%� |� �&(� (� %�%  � +$�%$ �) �& % %��(��)� z|�z���% �&�
��+��%���(� |� |� z{|%$��% � �{|%$�� z|�}��% |� ��(�%�|�~ % ( & )&���|�*�� +�|)�(~
 ��| ( ��%��|�*�� |�� �� ��+��%��� �) �(z& +�| z�*$�� y  �& ( �()  *��� ��  �) �&�
z| *� �| � � ���z$��* ���+ z({{� ( z| *� +| ����� y &�� �&� +�|z�*$��  % (++{ �* "
(�* (� ��} �|�~ ��� z|��( � �) �&� }({$�% |� �&� +�| z�*$�� �% ���� }(� (�{�% � x&�
z| *� + |�� |� |� ( +�| z�*$��  % ��(�%{(��* �| �(-�  �% ��} �|�~ ��� (% (� ����(
(�)$~ ��� �

� -� +��} |$% y|�- |� *��$�z� |�({ �(� |� ��� " �	 " �&� ��(�%{(� |�  ~ +{�~ ���%
z{|%$��% (% �{�~ ���% |� ( *(�(��+ � " (�* * %+(�z&�% (� z({{�% ��% �| �&� (++�|+� (��
z| *� � ,� * 
��  � �&(� �&� *(�(��+�%  � �&� �(�)�� {(�)$()� ��+��%% ({{ +�| z��
*$��% �&(� ~ (� �� z({{�* (� �&� %(~ � z({{�% �� (% *����~  ��* �� �|y (�({�% % �
�|�%��$���{�" �&� % �� |� * %+(�z&�% (� z({{%  %  �}��%�{� ��{(��* �| �&� +��z % |�
|� �&� (�({�% % �

� % �) * %+(�z&�%  �%��(* |� z| *� +| ����% �| ��+��%% �$�z� |� z({{% &(% �y|
 ~ + |��(�� ������% � ��� �&� �(�)�� {(�)$()� z(� ��~ ( � % ~ +{����+�* y  �&|$� �&�
���* �|  ���|*$z� ��  %���� ({ ��+�% ��	 " (�* ��� |+� ~  �(� |�% z(� $%� * 
�����
z({{ �) z|�}��� |�% �|� * 
����� +�| z�*$��% (++{ �* (� �&� %(~ � z({{�% �� � � |y�}�
�� "  � �&� % ~ +{ z �� (�* |+� ~  �(� |� |++|��$� � �% (
|�*�* �� $% �) * %+(�z&�%
(�� ~ (%-�* �� �&� |}��&�(* |� �&� * %+(�z&  �%�{� " �& % %��(��)� y|${* � �  ���� |�
�| |��  � y & z& �&� z|*� + | ����  % * ��z�{� �~ ��**�* y  �& � �&� z{|%$�� ��z|�* �
,� %&|y �&(� �&� z|%� |� * %+(�z&�% �|� �&� � ��z&~ (�-% y� &(}� ~ �(%$��*  % (
%~ ({{ ��(z� |� |� �&� ���z&~ (�- �% |}��({{ ���z$� |� � ~ � � ,� �{(� |�(�� |� �&�%�
 %%$�%  � #�z� |�% � (�*  �

�$� (++�|(z& �����*% �&� �(�)� |� ��+��%% �{� �|y (�({�%�% ���|�* �&(� |�
+��} |$% y|�- ��	 ��  � %��� �) z|��z |�%  � �&� �(�)�� +�|)�(~ �&(� +��%��}�
( z{|%$�� �% ~ �(� �) " �$� z&(�)�  �% ��+� � � % �) z|��z |�% " �&� ��(�%{(� |� �� �
+��%%�% &  )&���|�*�� �|y  ��|�~ (� |�  � �&� ��%��|�*�� �(�)�� {(�)$()�  � ( �|�~
}�� �(�{� �� �&� ��+� %�%��~ � # �z� �&� ��%${�% |� �|y (�({�% % (�� z|~ +{���{�
��+��%%�*  � �&� ��+ �% |� �&� �(�)�� +�|)�(~ " |�* �(�� |+� ~  �(� |�% + ���|�~ �*
|� �&� �(�)�� ($�|~ (� z({{� �(-� (*}(��()� |� �|y  ��|�~ (� |� z|~ +$��* |�
�&� %|$�z� � �� #�z� |� � " y� %&|y �&(� ��+��%���(� |�% z(� �� z&|%�� %| �&(�
z|��z |�% &(}� �| �$�� ~ � z|%� �

��+�� ~ ���({ ��%${�% |}�� ( �(�)� |� � ��z&~ (�-%  �z{$* �) �&� z|~ + {��  �%�{�
�(++�|�  ~ (��{� ��� { ��% |� #� � z|*�� (�* �&� � � �  � �(++�|�  ~ (��{� ���
{ ��%�  �* z(�� �&(� �&� z|~ + {��� ~ � z|%� |� �|y (�({�% % (�* z{|%$�� z|�}��% |�
 % %~ ({{ " (�* �&(� {| z({ |+� ~  �(� |�% z(� �{ ~  �(�� ({~ |%� ({{  �%����* z|��z |�% �
� {%| " � ��|� |���� +�| *$z�% z| *� % )�  �z(��{� �(%��� �&(� �&� z| *� +�| *$z�* ��
#�(�*(�* � � |� ��y '��%�� ��	 �

x&� ��~ ( �*�� |� �&� +(+ ��  % %��$z�$��* (% �| {{|y % � #�z� |� � *�%z� ��% �&�
%|$�z� (�* �(�)�� {(�)$()�% �|� �&� z{|%$�� z|�}����� � #�z� |� � *����% �&� z{(%%
|� �|y (�({�%�% �&(� �&� ��(�%{(� |� z(� $%� � #�z� |� � +��%���% �&� z{|%$�� z|��
}��% |� ({)|� �&~ � � *��( {�* ��(~ +{�  {{$%��(� �) �&� ({)|� �&~  % ) }��  � #�z�



� |� � � #�z� |�  *�%z� ��% � ��|� (�* +��%���% ��+�� ~ ���({ ��%${�% � #�z� |�% �
+��%���% ��{(��* y|�- (�* z|�z{$% |�% �

� �s urv� �p t ��r��q ��p�u����

,�  {{$ %��(�� |$� �|y�* ��z��* z{|%$�� z|�}��% |� ��(�%{(� |� $% �) �&� %|$�z�
{(�)$()� %&|y � |� �&� {����&(�* % *� |� �  )$�� � � � +�|)�(~ z|�% %�% |� ( z|{{�z�
� |� |� *(�(��+ � *�z{(�(� |�% �|{{|y�* �� (� ��+��%% |� � � %  � � � " ( *(�(��+ �
*�z{(�(� |� *����% ( ��y %$~ ��+� ({|�) y  �& z|�%��$z�|�% �| z��(�� (�* * %�
z� ~  �(�� (~ |�) }({$�% |� �&(� ��+� � x&� %|$�z� {(�)$()�  % ( {(~� *( z({z${$ %
z|�� ($)~ ����* �� z|�%��$z�|� (++{ z(� |� " z(%� " �$+{� z|�%��$z� |� " %�{�z� |�
|� �$+{� z|~ + |����% " (�* ��z�+� |�% � ��z�+� |�% (�� ���(��* (% �{�~ ���% |� (
*(�(��+� � x&� %|$�z� {(�)$()�  % % ~ +{����+ �* " y &��� ��+ �% (�� � �&�� ��+� z|��
%��$z�|�% " (��|y ��+�% " |� �$+{� ��+ �% � ,� |~  � �&� ��+� �${�% (�* (%%$~ � �&(�
�}��� ��+��%% |� (�* }(� (�{�  % (��|�(��* y  �&  �% ��+ � � ,� y � �� 	 � 
 �| ~ �(�
�&(� 	 &(% ��+ � 
 � ,� y � �� � � 
 �| ~ �(� �&(� }(� (�{� � &(% ��+ � 
 � ,� (%%$~ �
�&(� ({{ � |$�* }(� (� {�%  � ( +�|)�(~ (�� * %� �z� � ,� $%� �� " � ��� " ��� " ��� "
(�* ��� �	 �| �(~ � �&� %��% |� %+ �z �z | zz$����z�% |� %$����~ % |� �&� �|�~ % � "
� " �� � �� � "  ! " (�* " # # # $ � $ # # # % " ��%+�z� }�{�"  � �&� ) }�� +�|)�(~ �| zz$��
���z�% z(� � � *����* �|�~ ({{� $% �) +(�&% |� $� �$� ��+��%% |� {(��{%� � �&'(�
�(~ �% �&� %�� |� *(�(��+ �% *�z{(��*  � ( +�|)�(~ �

)*+24, -3./+3/,
0 1 234
Z 1 56734
8 9 : 9 ; 9 < 1 =X\
> ^^? Z

@ > AB >
@ C C C D > D C C C

E ^^? ��¤ C C C FXZX C C C �� [ ��G
FXZX ^^? G�¤�¤�¨� Z H C C C I 0 �J > I C C C
[ ^^? :

@ ��¤ : H K �� [ ��G
K ^^? [

@ J� 8 HB [
@ ; <
@ 0 ;
@ ���� ; �J C C C I 0 < HB [ I C C C
@ L C C C M ; M C C C N
@ OP ;
@ ����� ;
@ Q ¥ ���G�� ; HB QR

S32/,1 -3./+3/,
T 1 U VWX
> ^^? Z

@ C C C D > D C C C
E ^^? ��¤ L L L FXZX L L L ��

��¤ L L L Y Y4 L L L �� [ ��G
��GFXZX ^^? G�¤�¤�¨� Z H C C C I 0 �J > I C C C

Y Y4 ^^? J � T L C C C M : M C C C N H Q
[ ^^? :

@ ��¤ : H K �� [ ��G
K ^^? [

@ T L C C C M ; M C C C N
@ 0 ;
@ ���� ; �J C C C I 0 < HB [ I C C C
@ L C C C M ; M C C C N
@ OP ;
@ ����� ;
@ Q ¥ ���G�� ; HB QR

Z [/ 5 \ 5 QCD=A< ;>K ?;=F<? B;>FD;F<9 L



� -� �&� %|$�z� {(�)$()� " �&� �(�)�� {(�)$()� �%�� � )&��&(�* % *� |� �  )$�� ��
 % % ~ +{����+ �* " �$� y  �&|$� (��|y ��+ �% " % �z� �&� �(�)�� {(�)$()� *|�% �|�
z|��( � {(~ � *( ��+��%% |�% � � �(�)�� {(�)$()� +�|)�(~  % +�����* �� ( z|{{�z� |�
|� ~ $�$({{� ��z$�% }� ��%��|�*�� �$�z� |�% " (�* �$�z� |� (++{ z(� |� ��+{ z � {�
%+ �z ��% �&� ��%��|�*�� �$�z� |� �| �� z({{�* �

� 1 =X �Y [ ? R�X� � � 4�S � =X �Y [� � R234 � =X �Y [S
	 1 � 4� ? =X\ 
 =X �Y [

	 9 [ �
 � �

	 9 : �
 	 R: S
	 9 K �
 �� 	 j: �
 �� l 9 [ �
 � �
	 9 ��¤ : H K �� [ ��G �
 � �

	 9 K �
 
	 9 ��¤ : H K �� [ ��G �
 

	 9 K �
 � �

	 9 J� 8 HB Q �
 �J� 8 HB Q 9	 @� � �J� � HB �� �
	 R; S ? �J� 8 HB [9 	 � � 	 � j8 �
 	 R< Sl 9 [ �
 �

	 9 ; < �
 �
	 9 0 ; �
 �0 9 R	 R; SS�

	 R; S ? �0 9 � � 	 j< �
 � l 9 [ �
 � �
	 9 ���� ; �J C C C I 0 < HB [ I C C C �
 � �

	 R; S ? �0 9 � � 	 j< �
 � l 9 [ �
 
	 9 ���� ; �J C C C I 0 < HB [ I C C C �
 
	 9 L C C C M ; M C C C N �
 RC C C M 	 R; S M C C CS

	 R; S ? RC C C M �� M C C CS
	 9 OP ; �
 ��

	 9 ����� ; �
 j	 R; Sl
	 9 [¥ �
 �

	 9 [¥ ���G�� ; HB [R �
 �
	 9 [¥ �
 j�¥l 	 j; �
 �¥l 9 [R �
 �R

	 9 [¥ ���G�� ; HB [R �
 �R

Z [/ 5 � 5 QCD=A< B;>FD;F< 9<G ;>?8A9 L

,� %+ �z �� �&� %|$�z� {(�)$()� %�~ (�� z% } ( �&�  �*$z� }�{� *����* ��{(� |�%
 � �  )$�� � � �|� ��(~ +{� " ��+��%% |� �}({$(� |� *����* } ( �&� ��{(� |� y � ����
� � 	 �� �  ! "  % +�|�|$�z�* " � ��} �|�~ ��� � " ��+��%% |� 	 �}({$(��% � �&�� �|
}({$� # |� (� ��z�+� |� +(z-�� ! �$ �� �& % ��)(�* " �&� %�~ (�� z% |� ��z�+� |�%
 % % ~  {(� �| �&� +��%���(� |� ) }��  � ���	 � ,� y � �� �# 	 �| *��|�� (� ��z�+� |�
+(z-�� z|��( � �) �&� }({$� # � � }({$�  % � �&�� ( z{|%$�� " ( �$+ {� |� }({$�% " |� (



}({$� �$ {� �� (++{ z(� |� |� ( *(�(��+ � z|�%��$z�|� � x&� %�~ (�� z �$ {�% �|� �&�
�(�)�� {(�)$()� (��  *��� z({ ��z�+� �|� �&� �${� �|� �$�z� |� (++{ z(� |� �

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

y &��� ��� � " # # # $ � � $ # # # % � 	  % ( �$�z� |� *�z{(�(� |�  � �&� +�|)�(~ �

� ��s� �p� �	 �w�

�$� �|y (�({�% %  % ( %�(�*(�* ~ |�|}(� (�� (�({�% % �&(� $%�% (�%��(z� }({$�%
�| (++�|�  ~ (�� %��% |� ��(z� }({$�% �


 � ����  �&'(� � � ���� � � ���� �
�� (�%��(z� }({$� ~ (� � �&�� �� ( �&�(� " y & z& ��+��%���% ({{ z|�%��$z��* }({$�%
|� �&(� ��+� " ( %�� |� ��| zz$����z�% " y & z& ��+��%���% ( %�� |� z{|%$��% " |� (
%��$��z� |� (�%��(z� }({$�% " y & z& ��+��%���% ( %�� |� �$+{�% �
��������� �� �� �������� ����	 
 �� �(�� ���	� �  ��! � �&� 	 
 �" ��� (� �& �" (�	
(" �! 	 " (� �( ��# ! (��� $
%& 
  � ��� 
  � &
' & 
 � � ���� � ( 
  
 � )� 
* ( ��� " (� �� � � � 
 ( � � 
 � )� 
* &
+& 
  �# # # � 
� � # # #� ( 
  # # # , 
 � , # # #( 
 � �� �(�� ���	� �  ��! 
 � " (� �� � - &

,� *���� |$� �|y (�({�% % (% ( ��+ ����%+ �z� �) ���	 �$�z� |� ��|~ }(� (�{�% "
z|�%��$z�|�% " (�* ��z�+� |� +(z-��% �| (�%��(z� }({$�%  � �&� +�|)�(~ �
��������� . � � / ( �� � " �����(� 0 � ���� � '(� � 12345678� � ���� ���!
�! ��
%& 0(� �� � � �� 9 ( �" � � 
 �! 	� 0 �� � �� �(�����	� �  ��! 
 &
' & 0(� �� � : �� 9 ( �" : �����	� ����	� (" �&� 	 
 �! 	� 0 �: � �� �(�� ���	� �  ��! 
 &

���|�~ ({{�" 0 �� � z|�%��}(� }�{� (++�|�  ~ (��% �&� %�� |� }({$�% �&(� � ~ (� �(-�
|� (� �$�� ~ � � # ~  {(�{�" 0 �: � |}���(++�|�  ~ (��% �&� %�� |� }({$�% �| y & z& :
~ (� � � (++{ �* (� �$�� ~ � � x&� %+�z ({ �|-�� 234567 ~ | *�{% ��z�+� |� }({$�% ;
({{ ��z�+� |� }({$�% (�� z|{{�z��*  ��| �&� (�%��(z� }({$� 0 �234567� �

x| �|�~ ({{� %+ �z �� �&� ~ �(� �) |� (� (�({�% % " y� *���� ( +( � |� ��{(� |�% ��
~$�$({  �*$z� |� � x&� ��%� " � ��y��� ��} �|�~ ���% (�* �|y % �� < 0 � " *�%z� ��%
y &�� (� ��} �|�~ ���  % (++�|�  ~ (��* �� �&� �|y �

� < 0  � �|� ({{ � � �(� �� � " � �� � <= 0 �� �
x&� %�z|�* ��{(� |� " ���y��� }({$�% (�* (�%��(z� }({$�% �� <= 
 � " *�%z� ��%
y &�� ( }({$�  % (++�|�  ~ (��* �� (� (�%��(z� }({$� ���{(� }� �| ( �|y � �
� � > # <= �  � >  % ( z|�%��$z�|� (%%| z (��* y  �& *(�(��+ � � " (�* # <= 0 �>� �



� � �# # # � �� � # # #� <= �# # # � 
� � # # #�  � # � <= 
� �|� ({{ - �
� � ��� � �� � � � � <= 
  � �� � �� � � 
 (�* � < 0 �

�  )$�� � *����% ( z|{{�z� |� |� %(���� z|�%��( ��% %$z& �&(� (�� �|y ~ ��� �)
�&�~ y  {{ z|�%��}(� }�{� (++�|�  ~ (�� �&� �$�� ~ � ��&(} |� |� �&� +�|)�(~ � ,�
$%� �&� �|{{|y  �) +(�� ({ |�*�� |� (�%��(z� }({$�% �
��������� � � 
 � 
 � �" ��� (��& �"

� 
  �  
 � " (� �(� 	 � � �&'(� (
� 
 � 
 � (  ! 	�	 
 � 
 � � � ���� � ( (�
� 
  �# # # � 
� � # # #� ( 
 �  �# # # � 
 �� � # # #� ��� 
� � 
 �� " (� �� � - &

����	�
 �� �" 0 �� ��" 	 ��� � < � �! 	�

� �" � � 	 �� � �! 	� � <= � ����� ���� &
� �" � � 	 �� �� 	 �! 	� � <= � �234567� &
� �" � � � �� � ��� � � � � 9 �! 	� � <= � �� � &
� �" � � � �� �� 	 �! 	� � <= � �234567� &
	�� � � ��  �*$z� |� |� � � 	 �� � (�* � � � �� � �

� ,�.[1 [*. � 5 5� [ B;9? �X\�X��[ 3Y X4 [�� \[���34 � �� �7� 6�[�F� Z� [ [�� \[���34 �� �X �Y [�
�� F[� 4 [F X� Y 3 � �3�� �

�X�Z R: S ? :�X�Z R��¤ : H K �� Q ��G S ? �X�Z RQS
� ,�.[1 [*. � 5  ! 3� " �� 9;H< �Y X4F 34 �6 �Y � Y 3\ X � � : ? K �4 E �
#$ �Y K �� Q � Z� [4 " R: S ? " R�X�Z RQSS $
% $ �Y K �� J� ; HB Q � Z� [4 " R: S & 'J� ; HB Q( $
) $ �Y K �� ; < � Z� [4 Y 3\ X � � J� 8 HB Q 1 " R; S �

*X+ " R8 S & " R< S � X4F
*�+ " R: S & " R,-./ RQSS

0 $ �Y K �� 0 ; � Z� [4 " R0 S & " R; S $
1$ �Y K �� : ? ���� ; �J C C C I 0 � < � HB Q � I C C C� Z� [4 Y 3\ X � � P �

*X+ " R< � S ? " R0 � S � X4F
*�+ " R: S & " R,-./ RQ � SS

2$ �Y K �� L C C C M ; � M C C C N � Z� [4 " R: S ? RC C C 9 " R; � S 9 C C CS $
3$ �Y K �� OP ; X4F " R; S ? RC C C 9 - � 9 C C CS Z� [4 " R: S ? - � $4 $ �Y K �� ����� ; Z� [4 " R56789:S & " ; $;$ �Y K �� Q ¥ ���G�� < HB QR Z� [4 " R< S & " R56789:S � " R: S & " R,-./ RQ ¥SS �

X4F " R: S & " R,-./ RQR SS $
Z[/ 5 < 5 Q;H<?I AC>9?=;8>?9 C> `C@ 9 L

x&� z|�%��( ��% (�� %�(�*(�* �|� ( ~ |�|}(� (�� z|���|{��|y (�({�% % �� " ��	
y  �& �&� �|{{|y  �) �y| ��z�+� |�% � �  �%� " �${� � ~ ��)�% ({{ (�)$~ ���% �| ( z|��
%��$z�|� � x& %  % �| (}| *  ���| *$z �) ��z$�% }� z|��z |�% " (�* �| ��*$z� �&�



�$~� �� |� z|��z |�% +���|�~ �* (� �$�� ~ � � #�z|�* " y� $%� "$  �%��(* |� "�$
 � %|~ � �|y z|�%��( ��% �| % ~ +{ �� �&� %+�z �z(� |� |� �&� ��(�%{(� |� " ({�&|$)&
 �  % %��( )&��|�y(�* �|  �z|�+|�(�� �&� ����( )����({ ��  � +�(z� z� � ��� z(� ({%|
+�|}� �&(� �|� (�� +�|)�(~ " �&���  % ( ~  � ~$~ %(�� �|y ; �&  % z|���%+ |�*% �| �&�
$%$({ ���� � ��|�&�� ��(~ +{� |� ( %(�� �|y  % �&� $� �z(� |���(%�* �|y (�({�% %
*�%z� � �* �� � ��){� � ���	 (�* $%�* �� x|{~ (z& (�* � { }( ��	 � ,� z(� } �y
�& % (�({�% % (% (*&�� �) �| �&� %(���� z|�%��( ��%  � �  )$�� � y  �& z|��( �~ ���
��� ��+{(z�* �� ��$({ ��  � �&� �$ {�% �
� � �s�ur� �s p��r�ws p

�  }�� ( %(�� �|y 0 �|� �&� �|{{|y  �) %|$�z� +�|)�(~ �

��� # # # ��	�	�
�� � � # # # � : � 
 � # # # � # # # �� 	 ���

�&� z{|%$�� z|�}��% |� ({)|� �&~ +�| *$z�% �&� �|{{|y  �) �(�)�� +�|)�(~ �

��� �	�	�
�� � � # # # � : � � �0 �: �� � # # #
# # #
�	�	�
�� � �� � � # # # � � �� � �� � �� �� � " # # # , � �0 � � �� , # # # % � # # #
# # #

�� ��� # # #
��� � ��� � �� �� "� $ � % � ��� # # #  � � �- � # # # �� ���		 ���
# # #

�� ��			
���

���

x&� ��(�%{(� |�  �%���% |�� *(�(��+ � *�z{(�(� |� �|� �(z& %�� � �&(� (++ �(�%  �
�&� �(�)� |� 0 " y  �& |�� z|�%��$z�|� �|� �(z& ����+��%% |�  � � � ,� y � �� � �� �
�| *��|�� �&� ��y *(�(��+ � �|� � (�* � �� � �� � �� �� �| *��|�� �&� �(~ � |� �&�
z|�%��$z�|� z|���%+|�* �) �| �� � �� � � � � x&� z|�%��$z�|� �% (�)$~ ��� &(% �&�
��+ � |� �&� �$+ {� |� ���� }(� (�{�% |� �� � �� � " �&(�  % �# # # �  � � # # #� � ,� �����* �
�| (�%��(z� }({$�% �� *��� �) � ���  � (�* � ��# # # � 
� � # # #��  # # # , � �
� � , # # #

x&� ��(�%{(� |� ({%| z��(��% |�� �$�z� |� *�z{(�(� |� �|� �(z& ����+��%% |�
�&(� | zz$�%  � �&� %|$�z� +�|)�(~ � x&� �(~ � |� �&� �(�)�� {(�)$()� ��%��|�*��
�$�z� |� �|� �� � �� �  % *��|��* �� � ��� � �� �� � �(z& �$�z� |� ����(z�% ({{
�&� ���� }(� (�{�% |� �&� z{|%$�� ��z|�* +(%%�* (% �&� ��%� (�)$~ ��� " (�* �&��
z|�� �$�% y  �& �&� ��(�%{(��* �| *��

x&� ��(�%{(� |� $%�% ($�  { (�� �$�z� |�% ���		 � �� � �� (�* ���		� � � ��� � � ��� "
y & z& (++�(�  � �  )$�� � � x&�  �����%� �) z(%�%  � �&� ��(�%{(� |� (�� �|� ��
��+��%% |�% (�* (++{ z(� |� � �${� �� �$ {*% ( z{|%$�� ��z|�* �� (++{� �) �&�
(++�|+� (�� z|�%��$z�|� �| �&� �$+{� |� �&� +�| z�*$�� �% ���� }(� (� {�% � �${� �z
��(�%{(��% (� (++{ z(� |� �| ( * %+(�z& |� �&� z{|%$�� ��z|�* |� �&� +�| z�*$��
�� �) (++{ �* � ��z($%� �&� %(���� z|�%��( ��% |� {� ���$ �� z|��( �~ ���  �%��(*
|� ��$({ ��" �&� ��(�%{(� |�  � %���% z|��z |�% (� +�|)�(~ + | ��% y &��� �&� �|y
��z|~ �% {�%% +��z %� �



_L R;S jj��¤ : H K �� [ ��G ll ? ��¤ : H jjKll� �� jj[ll ��G
RU S jj: ll ? :

f L R;S jj[ll� ? jj[ll
RU S jjJ� 8 HB [ll� ? 0 L C C C M ; M C C C N P

@ 7<=< 0 ? � R" R: S 9 J� 8 HB [S ;>K �� RJ� 8 HB [S ? C C C ; C C CL
RAS jj; < ll� ? ���� ; �J

C C C
I � R" R; S 9 J� 8 HB QS � HB ��¤ < � H � R< 9 " R< S 9 " R8 SS

� H � RJ� 8 HB QS L� M < � N
� � H � R� 9 " R�X�Z RQSS 9 " R: SS

�� � �
��G

C C C
@ 7<=< ?7<=< 89 C>< U=;>A7 HC= <;A7 J� 8 HB Q 1 " R; S ;>K < � P � P ;>K � � ;=<
H=<97 L

RK S jj0 ; ll� ? ��¤ ; � H � R; 9 " R; S 9 " R0 SS
� H 0 ; �

�� �
��G

@ 7<=< ; � ;>K � ;=< H=<97 E;=8;UB<9 L
R<S jj���� ; �J C C C I 0 < HB [ I C C Cll� ?

���� ; �J
C C C
I 0 < HB ��¤ � H jj[ll

� � H � R� 9 " R�X�Z RQSS 9" R: SS
�� � �
��G

C C C
@ 7<=< � P � � ;=< H=<97 E;=8;U B<9 L

RH S jj L C C C M ; M C C C Nll� ? L C C C M ; M C C C N
RFS jjOP ; ll� ? OP ;
R7 S jj����� ; ll� ? ����� ;
R8S jjQ ¥ ���G�� < HB QR ll� ? ��¤ ; ¥H jjQ ¥ll

;R H � R; ¥ 9 " R,-./ RQ ¥SS 9 " R: SS
�� ;R ��G
���G�� < HB ��¤ ;�H QR

;�H � R;R 9 " R,-./ RQR SS 9 " R,-./ R: SSS
�� ; � ��G

Z [/ 5 � 5 bBC9D=< AC>E<=98C> CH <h:=<998C>9 L



x&� z|��z |� �$�z� |� � " *����*  � �  )$�� � " z&(�)�% �&� ��+��%���(� |� |� (
}({$� ��|~ ( ~ |�� +��z %� �| ( {�%% +��z %� ��+ � � �|� ��(~ +{� " �&� ��(�%{(� |� |�
(� (++{ z(� |� ~ (� ���$ �� z|��z |�% (� �y| +| ��% � �  �%� "  � �&� (�%��(z� }({$�
|� �&� (�)$~ ���  % ~ |�� +��z %� �&(� �&� �|�~ ({ " ( z|��z |�  %  �%����* �| z&(�)�
�&� (�)$~ ��� �% ��+ � �| �&� �|�~ ({ �% � #�z|�* " ( z|��z |�  % ���$  ��*  � �&� (�%��(z�
}({$� |� �&� ��%$ {�  % ~ |�� +��z %� �&(� �&� (�%��(z� }({$� |� }(� (�{� �| y & z&
 � � �z|~ �% � |$�* �

M< K<T>< � ^ =X\ �  =X � �  =X � 
 � �4F UI A;9<9 C> ;U9?=;A? E;BD<9 L
R� C?< P � R: 9 - 9 - � S 89 C> BI K<T><K @ 7<> - � - � LS

_ L 8H - ? - � ?7<> � R: 9 - 9 - � S ? : L
f L � R: 9 RC C C 9 - � 9 C C CS 9 RC C C 9 - �� 9 C C CSS ? ��¤ C C C

; � H OP :
; �� H � R; � 9 - � 9 - �� SC C C
< � H L C C C M ; �� M C C C N

�� < �
��G

@ 7<=< < � 9 C C C 9 ; � 9 ; �� 9 C C C ;=< H=<97 E;=8;U B<9 L
� L � R: 9 � 9� � S ? ���� : �J

C C C
I � R� 9 J� : HB QS � HB � R� � 9 J� : HB QS �
C C C

@ 7<=< ?7<=< 89 C>< U=;>A7 HC= <;A7 J� : HB Q 1 � L

Z[/ 5 � 5 67< AC<=A8C> HD>A?8C> L
� �� 	������� 	

��

� {�&|$)& �|� ( % ~ +{� ��+� %�%��~ y� ~ $%� ��+��%% z|��z |�% (% ( z(%� ��+��%% |�
y  �& �(z& (�~ % ~ +{� z&(�) �) �&� z|�%��$z�|� �(�* �&� ��+ �� ��+��%��� �) �&�
z{|%$�� "  �  % �(%� �| + z- (� $�*��{� �) ��+��%���(� |� �|� �&�%� *(�(��+ �% %| �&(�
�| ~ (z& �� z| *� (z�$({{� &(% �| �� )����(��* � �� ���~ % |� �&� $�*��{� �) ~ �~ |�
�� |�� �z�% " ({{ z|��z |�% (�� �&�  *��� ��� �� �&�%� *(�(��+ �% (�� ({{ ��+��%����* (%
( �() y|�* �y &|%� |�{� �$�z� |�  % �| * %� �)$  %& � ��y��� �&� %$~ ~ (�*% �|�~  �)
�&� *(�(��+ �� �|{{|y�* �� %|~ � ���* ��+��%���(� |� |� �&� }({$� �� �) z(�� �*
�� �&(� %$~ ~ (�* " �&�� �&� |�{� �& �) y & z& ~  )&� �� z&(�)�* �� �&� z|��z |�
�$�z� |�  % �&� �() y|�* � ��  % �&$% �(%� �| +  z- �&� �()% %| �&(� �&�� ({%| *|� ��
z&(�)� ��|�  �%�(�z� " $%� �&� (**��%% �|� �&� z| *� |� �&� +�| z�*$��� � �|y�}�� "
y� *| �|� *| �& %  � � ��|� � � % %&|y �  � #�z� |�  " *��(~  z z|$��%  �* z(��
z|��z |�% (�� %| �(�� �&(� �&� � z|%�  % $� ~ + |��(�� � x&� (*}(��()� |� ({{|y�
 �) �&� z|��z |�% �| z&(�)� ��+��%���(� |�%  % �&(� |�� z(� z&||%� %+ �z ({ ��*
��+��%���(� |�% �|� ��} �|�~ ��� ��z|�*% �

x&� z{|%$�� z|�}��% |� ({)|� �&~  % *�% )��* �| � � %(����|��%+(z� ��	 � �|��
�&(� �(z& z{|%$�� ��z|�*  % *�%��$z��* (� �&� � �) ��  �) |� �(z& ��%� |�*�� �$�z�
� |� � x&� ({����(� }� |� ��+{(z �) �(z& �������z� �| ( z{|%�*�|}�� }(� (�{� y  �& (



%�{�z� |� ��|~ �&� z{|%$�� ��z|�* } |{(��% %+(z� %(���� � �z($%�  � -��+% �&� ��� ��
��z|�* ({ }� � ��|�&�� + |%% �{� } |{(� |�  % �${� �z " y & z& z(� �$�� ( �( {�z({{  ��|
( �|���( {�z({{ �� ���$ � �) ( z|��z |� (���� �&� z({{ � � |y�}�� " % �z� �(z& %$z&
z|��z |� z|���%+ |�*% �| ( %��+ $+ �&� {(�� z� |� (�%��(z� }({$�% y & z&  % |� �� ��
&� )&� " �&� %+(z� $%()� |� �&� +�|)�(~ z(� |�{�  �z��(%� �� ( z|�%�(�� �(z�|� �

�  �({{�"  �  % +|%% �{� �| %&(�� ({{ |� �&� * %+(�z&�% )����(��* �|� z({{% �| (
) }�� %�� |� ����+��%% |�% � �|y�}�� " � ��|� *|�% �|� *| �& % " % �z�  � &(% �|�
���� ��z�%%(�� �|� +���|�~ (�z� �
� ����� ��

�|�% *�� �&� ��(~ +{�  � �  )$��  �

��¤ J H J� � HB J� � HB �
� H J� � HB J� G HB G
� H ���� ��� �J

���� J
���� �

� H � �	
H � 


R;S QCD=A< :=CF=;G

" RJ S ? 'J� �(
" R� S ? 'J� �(
" R� S ? 'J� � 9 J� �(
" R� S ? 'J� � 9 J� G(

RU S cBC@

G�¤�¤�¨� ¤ � H � � �J  � �¤ LD J� � DN
G�¤�¤�¨� ¤� H �� �J ��¤ LD J� � DN
G�¤�¤�¨� ¤	 H �	 �J  � �¤ LD J� � DN
G�¤�¤�¨� ¤ H � �J  � �¤ LD J� G DN
G�¤�¤�¨� ¤� H �� �J  � �¤ LD J� � 1 " L� N DN

I �� �J  ��¤ LD J� � 1 " L� N DN
G�¤�¤�¨� ¤� H �
 �J ��¤ LD J� � 1 " L� N DN

I �� �J  ��¤ LD J� G 1 " L� N DN
J � � L� M �N H �� � LD ��G� J�� J� � DN
J � � � L� M � N H

��¤ � H O � � �� � ��G LD ��G� J�� J� � DN
J � � L� M �N H � LN LD ��G� J�� J� � DN
J � � � L� M G N H G LD ��G� J�� J� G DN
��� J H � � LN
��� � H �	 LN
��� � H ���� ��� �J

���� ���� J �J � � � � �� �
���� ���� � �J �	 � � �� �

��� � H ���� � �J
�� � � L���� � L� M �	 N �J �� � � �
 � N

I �� � � L���� � L� M �	 N �J � � � �� � N
��� H ���� � �J

�
 � � � � L� M 
 N
I �� � � � � L� M 
 N

RAS 6;=F<? :=CF=;G
Z[/ 5 � 5 gh;G :B< L

x&� %|$�z� (++ �(�%  � +(�� �(� " �&� ���� �|y  %  � +(�� �� � " (�* �&� ��%${�
|� z{|%$�� z|�}��% |� (++�(�%  � +(�� �z� � ,� $%� �� 	 �| ��+��%��� �&� ��� �� ��
��+��%% |� � �) �� �) y  �& �� 	 � �|�% *�� �&� ��(�%{(� |� |� �&� {(%� ��+��%% |� "
�&� z({{ �| � � # �z� � ~ (� � � � |$�* �| ( +�| z�*$�� z|���%+|�* �) �| �� � |�
�� � " �&� z({{ ~ $%� * %+(�z& (++�|+� (��{�� �|� �&� ��+��%% |� y & z& *����% � "



�(z& ��(�z& |� �&� �	�����+��%% |� ~$%� z|��z� ( +�| z�*$�� z|���%+ |�* �) �|
( -�|y � ����+��%% |� �| |�� y & z&  % (%%| z (��* y  �& (� �{�~ ��� |� 1�� 	 " ��
�8 � �� �&� ��+��%% |� *��� �) � " �|�& ( * %+(�z& (�* ( z|��z |� | zz$� � ��%� (
* %+(�z& �(%�* |� �&� ����+��%% |� y & z& +�|} *�% �&� z|*� �|� �&� �  % ���$ ��* �
x&�� " �(z& (�~ |� �&  % z(%� ��+��%% |� ~$%� z|��z� �&� ��%${� �( �$�z� |� y  �&
-�|y � z|*�� �| |�� (%%| z (��* y  �& � �&�� �� � |� �� � �
� ��� �rw� �pq�

,� &(}� &(}�  ~ +{�~ ����* �&� ({)|� �&~ (% +(�� |� � ��|� " ( y &|{��+�|)�(~
z|~ + {�� �|� #�(�*(�* � � � � ��|� *|�% �|� %$++|�� %�+(�(�� z|~ + {(� |� " (�*
�(-�% (*}(��()� |� y &|{� +�|)�(~  ��|�~ (� |�  � |�*�� �| + ���|�~ ~ (�� |+� �
~  �(� |�% � ���� " y� ) }� ( �� �� |}��} �y |� �&� ��{�}(�� z|~ + {�� +(%%�% (�*
 ����~ �* (�� {(�)$()�% � �  �%� " � ��|� ��(�%{(��% �&�  �+$� #� � +�|)�(~  ��|
(� ��+{ z � {����+�* " + |{�~ |�+& z  ����~ �* (�� {(�)$()� ��� �� �� 	 � �� � *|�%
�|� &(}� (�� ~ | *${� {�}�{ z|�%��$z�% � � {{ �$�z�|� (++{ z(� |�% (�� + ���|�~ �*
(� z|~ + {��� ~ � �	 " (�* ({{ $%�% |� %��$z�$��% (�* % )�(�$��% (�� �{ ~  �(��* ��
~ |} �) *�z{(�(� |�% �| �&� �|+�{�}�{ (�* (++�|+� (��{� ���(~  �) }(� (�{�% � � ��� "
� ��|� ��(�%{(��% �&� �� � �| #�� � �( % ~ +{����+�* {(�)$()�� �� �(�(� (��
� ! �����(� " � { ~  �(� �) ({{ $%�% |� +|{�~ |�+& %~ �� *$+{ z(� �) �(z& +|{�~ |�+& z
��+��%% |� �|� �(z& ~ |�|��+ � (� y & z&  �  % $%�* � � ���� ~ |�|~ |�+& %(� |� " %~ ({{
& )&���|�*�� �$�z� |�% (�� *$+{ z(��* ; ( % �� ~ ��� z  % $%�* �| +��}��� ��z�%% }�
z| *� )�|y�& � � ��|� �&�� + ���|�~ % �|y (�({�% % (% *�%z� ��*  � #�z� |� � |� �&�
��%${� �) #�� � " (�* z{|%$�� z|�}���% +�| z�*$��% �| ��� �( ��%��|�*�� % ~ +{��
��+ �* {(�)$()�� } ( �&� ({)|� �&~ *�%z� ��*  � #�z� |� � � � ���� ( %�� �% |� |+� �
~  �(� |�% �� �) �"  � { �  �) " �$+{� �(����  �) " ��*$�*(�� (�)$~ ��� �{ ~  �(� |� " (�*
{||+  �}(� (�� z| *� ~ |� |�� " �&� ��� +�|)�(~  % ��(�%{(��* �| ( � +�|)�(~ "
y & z&  % �&�� z|~ + {�* �� � �� � � -� ���	 " ( ��(~ + |{ ��  % $%�* �| %(� %�� �( {�
��z$�% |� � x| ��*$z� ��(~ + |{ �� z|%�% " ~${� +{� ��� +�| z�*$��% ~ (� ��% *�  �
�&� %(~ � � +�| z�*$�� ; ( * %+(�z& |� � +�| z�*$�� ����� � $~ +% �| �&� (++�|+� (��
z| *� ��	 �

x| *�~ |�%��(�� �&� +�(z� z({ �� |� |$� (++�|(z& " y� &(}� ~ �(%$��*  �%  ~ �
+(z� |� z|~ + {� � ~ � (�* z| *� % �� �|� � ��z&~ (�-% y  �& % ��% $+ �| ��� { ��% �
�~ |�) �&� � ��z&~ (�-% " �����)���� �� " ���� " ������ " � �
	�� " (�* ������ (��
%�(�*(�* ��	 ; 		� �)	�� �� �  %  ���)��  ����% }� ; ��� �	  % �|(� �)�+ | ��  �����
% }� " (�* ����)�		�� �  % ~ |%�{� %�~� |{ z* � 
���  % �&� z|~ + {��  �%�{� " (�*
� ��  % �&� � ��- � ��� " ��	 � x&� � ��z&~ (�-% y��� ���z$��* |� ( ��� � �� ����{
� �|� y  �& � �� |� ~ �~ |���

�� x(�{� � " y� ) }� �&� �$~ ��� |� { ��% |� #� � �|� �(z& � ��z&~ (�- " ({|�)
y  �& z|~ + {� � ~ �% �|�& $�*�� #� � ��' �}��% |� ��� �� ��� (�* � ��|� � x&�
�$~� �� |� { ��% *|�% �|�  �z{$*� (++�|�  ~ (��{� ���� { ��% |� �(% % { ��(�� z|*�
R ��¤��A������ � @;9 @=8??<> UI �<e Q89]8>K R������������� ��¡ ���� ���� S P ¤�����

@;9 @=8??<> UI �D;> �C9< ¦;=A8; � 8:CBB R¢ ��� �����£ �� ���S P ;>K �� �¤A���¨� � @;9
@=8??<> UI � <>=I b<� ?8> R������������ ���� S L

� ghA<:? HC= ?7< £ �¤ @ 78A7 89 =D> D>K<= QN O�� � E<=98C> __� L� L� U<A;D9< __� L� L_
8>AC==<A?BI =<� <A?9 ?7< £ �¤ ;9 U <8>F 8BBJ?I: <K L



�&(� � ��|� +�����% �| �(z& +�|)�(~ � x&� z|~ + {� � ~ � ) }�� �|� #� � ��'  % �&�
� ~ � �| �(�z& z|~ + {� �&� ��� �� +�|)�(~ � �� |�*�� �|  ~ +�|}� �&� + ���|�~ (�z�
|� �&� z| *� )����(��* �� #� � ��' " �&� ��� �� +�|)�(~  % y �(++ �*  � ( ��	�
*�z{(�(� |� y &|%� � | *� +���|�~ % (� ���	��� � �|� � ��|� " y� ) }� �&� �|�({
z|~ + {� � ~ � " �&� � ~ � �(-�� �� �|y (�({�% % (�* z{|%$�� z|�}��% |� " (�* �&�
+��z���()� |� z|~ + {� � ~ � %+��� �� � �� �| z|~ + {� �&� � z| *� �

x&� �|y (�({�% % � ~ �% (�� %&|���� �&(� +��} |$% y|�- �� " �� " �	 y|${* %$)�
)�%� " �|� %�}��({ ��(%|�% � �  �%� " �&� %��% |� (�%��(z� }({$�% (��  ~ +{�~ ����* $% �)
&(%& z|�% �) (�* �&� � �(�� |+ ��(� |�% � � +(�� z${(� %�� $�  |�� (�� z(z&�* �|
(}| * ���z|~ +$�(� |� � #�z|�* " ��z($%� |� ~ |�|~ |�+& %(� |� " �$�� �) ���� |�
#�� �  % ��$  }({��� �| �&� +|{�}(� (�� (�({�% % ) }��  � ���	 � x&$% "  �  % ~ |�� +���
z %� �&(� ���� + ���|�~ �* * ��z�{� |� �&� ��|��~ |�|~ |�+& %�*� %|$�z� ({|�� "
(�* &��z� ��y�� %�� |+��(� |�% (�� + ���|�~ �* � x& �* " �&� (�({�% % |�{� ��(z-%
& )&���|�*�� }({$�% � �  �({{�" �&� (�({�% %  % {�%% +��z %� �|� *(�(��+ �% �&(� �&�
$%$({ ����!� ���	 ���	 (++�|(z& �%�� �${�% � (�* �(  � �  )$�� �� � � {%| " $�{ -� �(�{ ��
(���~ +�% �| *�~ |�%��(�� �&� ��(% � { �� |� ���� ���	 y & z& y��� { ~  ��* �| %~ ({{
+�|)�(~ % |�  ���(~ | *${� (�({�% % " |$� � ��z&~ (�-% z|���~ �&(� �|y (�({�% %  %
+�(z� z({ �|� +�|)�(~ % �}��  � ��z�%% |� ��� { ��% �

� ��|� z|~ + {��� ~ �% (�� {|�)�� �&(� #� � ��' � � |y�}�� " �|�� �&(� �&� �(� |
|� � ��|� �% �| #� � ��' �% z|~ + {��� ~ � *|�% �|�  �z��(%� (% +�|)�(~ % ��  �z��(%�
�% � ,� � �{ �}� � ��|� �% z|~ + {��� ~ �  %  � +�(z� z� { ��(� � �� �(z� " � ��  % ( ~ (� |�
z|~ + |���� |� � ��|� �% z|~ + {��� ~ � " �%+ �z ({{� |� {(�)� +�|)�(~ % � ,� ��+�z� (
�(� }� �(z-���* �| ��~ |}� ~$z& |� �& % � ~ � �

B8><9 N O?C>
§=CF=;G QN O QN O�� � 6C?;B cBC@ bC>E<=? ����
�� �¤A���¨� � f�� _Lf � L�f L� _ Lfk ���
£ �¤ ����� _��k L�k f�k� L�� _L�� f� L�� �f�
£� ¤�A���G�� ��� f L� � Lkk L� _ L�f ���
������ _�f� � Lk _� Lkf L�� L�� k��
��J� _� _ L� � Lf L� _ L_� � _�
®¬¤�� ����� ��� Lk _��f L� _L�� �� L�� �_�
� ����� �f�� �� L_ _�� L�� L_� f L�� ���
��¤��A������� �f� f Lf � Lff L� _ L�k ���
���¨�� ��k � L� �� L__ L�� L�� k��
¤�� ��� f_f� � L� _� L_f L�� L�f ���
¤�¨ ��k L� � Lk� L� _ Lff ���

S3/ �, \ 5 §=CF=;G 98W<9 RB8><9S ;>K ACG :8B< ?8G <9 R9<AC>K9S L

x(�{� � ) }�% }(� |$% *��(~  z z|$��% �|� �&�%� � ��z&~ (�-% �| �$(�� �� �&�
z|%� |� z{|%$�� z|�}��% |� � x| ~ (-� �&� +��%���(� |� ��(z�(� {� " �&� ���� �% (��
 � ~  {{ |�% + �� %�z|�* |� �&� �$�� �) � ~ � |� �&� +�|)�(~ � �|����| ���� �% {�%%
�&(� �� � (�� y � ���� (% �� � 	
 �� ��� � (�* � �-�|y � ~ �(%$�� �&� �$~� �� |�
-�|y � (�* $�-�|y � +�| z�*$�� z({{%  *��� ��*  � �&� #�� � +�|)�(~ $% �) |� {�
%���(z� z &�$� %� z% ��	 � �� � ��� �  �* z(��% �&� �$~ ��� |� -�|y � +�| z�*$��



z({{% ��~ ( � �)  � �&� ��� +�|)�(~ (���� �|y (�({�% % (�* ({{ |+� ~  �(� |�% |�
�&� ��� +�|)�(~ &(}� ���� +���|�~ �* � x&� * 
����z� � ��y��� 	
 �� (�* �� �
��� �  % *$� �|  �{ �  �) (�* z| *� % ~ +{ �z(�|� � ���2374�  �* z(��% �&� �$~� ��
|� z(%� ��+��%% |�%  ���| *$z�*  � �&� ��� +�|)�(~ �| ��+��%% +�| z�*$�� z({{%
y &��� �&� �|y %��  % �|� ( % �){��|� � x&$% " �&� * 
����z� ���y��� ���2374�
(�* ��5��� � ) }�% ( �|$)& ~ �(%$�� |� �&� �
�z� }���%% |� �|y (�({�% % (�|}�
%���(z� z (�({�%�%  �  *��� ��  �) �&� +�|z�*$��% (++{ �* (� z({{�% ��% � �  �({{�"
>�6 �46  �* z(��% �&� �$~ ��� |� z|��z |�% + ���|�~ �* |� z{|%$�� �()% �| ��%$��
�&(� �&� z{|%$�� �% ��+� (*&���% �| �&� (++�|+� (�� �|y %�� �

�� �	 �
 	
§=CF=;G ��� � ��8�� � ��� � ���56:7� � 9 �79
�� �¤A���¨�� �� Lf �� _L� � �
£ �¤ _� L_ L__ k L� L�f ��
£� ¤�A���G�� f� L� �� __L� �� �
������ �� L� f L�� _k L� �� �
��J� f� L� � ff L� � �
®¬¤�� _� Lk L�� k Lf L�� L�_
� ����� �� Lk L�� _� L� �� �
��¤��A������ � __� L� � _� L� � �
���¨�� �� Lf Lf� � Lf Lf� �
¤�� ��� _�� L� �� � L� �� �
¤�¨ �� Lk �� � L� �� �

S3/ �, � 5 �I>;G 8A ACD>?9 RG 8BB8C>9�9<AC>KS L
�|� ~ |%� � ��z&~ (�-% " ~ |�|~ |�+& %(� |� " (�* ())��%% }� %���(z� z  �{ �  �)

~ (-� ~ |%� z({{% -�|y � � � |y�}�� " �|� %�}��({ |� �&� � ��z&~ (�-% " �&��� %� {{ ��~ ( �
( % )� �z(�� �$~ ��� |� $�-�|y � z({{% � � {|y (�({�% % $� �|�~ {� &�{+ %  � ��*$z �)
�& % �$~ ��� � ��*��* " �&� �$~� �� |� * %+(�z&�% z($%�* ��  ~ +��z % |�  � �&�
(�({�% %  % ({y(�% {�%% �&(� �� |� �&� �$~� �� |� z({{% ���z$��* � �|� z� ({%| �&(�
�&� �$~� �� |� z|��z |�% + ���|�~ �*  % ���| �|� �&� ~ (� |� �� |� �&� � ��z&~ (�-% ;
�& % ~ �(�%  ~ +��z % |�  � �&� �|y (�({�% % �(��{� ��%${�%  � $�y(���* ~ ��) �)
|� z{|%$��% y  �& * 
����� ��+��%���(� |�% �

x(�{� � ) }�% �$�� ~ � ��%$ {�% �|� � |�& #� ��� ' (�* � ��|� � � � z|$�%� " � ��
z($%� �&� �y| %�%��~ % &(}� z|~ +{���{� * 
����� z|~ + {(� |� %��(��) �% " |+� ~  ��
��% " �(z-��*% " (�* �$�� ~ � %�%��~ % " �&�%� �$~� ��% *| �|�  %|{(�� �&� + ���|��
~ (�z� |� |$� z{|%$�� z|�}��% |� ({)|� �&~ � � |y�}�� " �&�� z���( �{� *�~ |�%��(��
 �% ��(% � { ���

� � � ��q�t �sr� �p t �s p v �u�ws p�

�{|%$�� z|�}��% |� ({)|� �&~ % �|� $���+�* �(�)�� {(�)$()�% &(}� � ��� ��+{|��*
 � *��( { �� " � �	 � � {)|� �&~ % �&(� $%� ( ��+ �* �(�)�� {(�)$()� " &|y�}�� " ~ $%� %|{}�
�&� +�|�{�~ z��(��* y &�� +�| z�*$��% |� �&� %(~ � ��+� * 
��  � �&� �$~ ��� (�*
��+ �% |� �&� � ���� }(� (�{�% � # �z� z{|%$�� z|�}��% |� ��+|%�% �&� ��+ �% |� �&�%�



§=CF=;G QN O�� � R9<AS N O?C> R9<AS � ��N O?C>
�� �¤A���¨� � f� L� __L� f L��
£ �¤ f� Lk �� L� L��
£� ¤�A���G�� �� L_ _k Lf f L��
������ kf L� �_L� _L��
��J� k_Lk k� Lf L�k
®¬¤�� _�� L� _�_L� _L��
� ����� �� L� f� L� f L__
��¤��A������ � _ff Lk _� L� � L��
���¨�� fk L� _� L� _L��
¤����� _k� L� _� L� � L��
¤�¨ _� _L� fk L� � Lk�

S3/ �, < 5 � D>?8G <9 R8> 9<AC>K9S ;>K =;?8C CH QN O�� � ?C N O?C> L

}(� (� {�% �&�|$)& (� ��+{ z � ��} �|�~ ��� ��z|�* " +�|z�*$��% &(} �) �&� %(~ �
%|$�z��{�}�{ ��+ � ~ (� z|~ + {� �| z{|%$��% |� * 
����� ��+�% � �  �(~  *� �� ({ � ��	
(**��%% �& % +�|�{�~ �� *��� �) ( ��y ��+� %�%��~ �|� �&� �(�)�� {(�)$()� �&(�
$%�% (� ��  %���� ({ ��+� �| & *� �&� ��} �|�~ ��� z|~ + |���� |� ( z{|%$�� ��z|�*
 � �&� z{|%$�� �% ��+� " ��+|% �) �&� ��} �|�~ ��� |�{� (� z({{% � ���|��$�(��{�" �&�
�(�)�� {(�)$()�  % ~ |�� z|~ +{�� �&(� �&� % ~ +{����+�* ��z({z${$ % (�* ~ (-�%
 � * � z${� �| ��+��%% z|���|{��|y  ��|�~ (� |� � �|� ��(~ +{� " �&� ��+� %�%��~
+��}���% ��+��%% �) |+� ~  �(� |�% �&(�  ~ + |%� %+�z ({ ��* z({{ �) z|�}��� |�%
�|� * 
����� z{|%$��% (++{ �* (� ( ) }�� z({{�% �� �

�� ({����(� }� �| �  �(~  *� �� ({ ��% %|{$� |� y(% +�|+ |%�* �� ��{{ �� ({ � ��	 �
x&� � (++�|(z& &(% �&� � ����� |� $% �) ( % ~ +{����+ �* �(�)�� {(�)$()� " �$�
*|�% �|� ��+��%% z|���|{��|y  ��|�~ (� |�  � �&� �(�)�� +�|)�(~ � ��%+ ��* �� (
��z&� �$� ��%� *�%z� � �* �� ����|{*% ���	 " �&�� %$))�%� ��+��%��� �) z{|%$��%
(% ~ �~ ���% |� ( *(�(��+� " y  �& |�� *(�(��+� �|� �(z& * 
����� (��|y ��+ �  �
�&� %|$�z� +�|)�(~ � x|{~ (z& (�* � { }( ��	 �����* ��{{ �� ({ � �� $% �) ( y�(-
~ |�|}(� (�� �|y (�({�% % �(%�* |� ��+ �  ������z� ���	 � x&�� ����� �&� z{|%$��
*(�(��+�% %| �&(� �&���  % |�� *(�(��+ � �|� �(z& ��$ }({��z� z{(%% |� +�|z�*$��%
(% *����~  ��* �� $� �z(� |� � � {�&|$)& �&� � (++�|(z& *|�% ��+��%% �|y (�({�
�% %  � ( % ~ +{����+ �* �(�)�� {(�)$()� "  �  % ��%�� z��* �| �|y (�({�%�% �(%�*
|� $� �z(� |� � ,� * 
�� ��|~ �&�%� (++�|(z&�% �� $% �) *(�(��+ � z|��z |�% �|
+�| *$z� ( % ~ +{����+�* �(�)�� +�|)�(~ (�*  � |$� $%� |� ���� �

�  ~ |z- �� ({ � ��	 *�%z� �� ( �|y�* ��z��* ��+��%���(� |� (�({�% % �&(� z(�
�� $%�* �| *� }� z{|%$�� z|�}��% |� |+� ~  �(� |�% � � {|y  ��|�~ (� |�  % ��z| *�*
 � �&� ��+� %�%��~ �&�|$)& �&� $%� |�  ����%�z� |� (�* $� |� ��+�% � �  -� |$�
y|�- " �&� � %�%��~ %$++|��% ~${� +{� z{|%$�� ��+��%���(� |�%  � ( %��|�){����+ �*
z|����� � �|y�}�� " �&�� %$++ |�� |�{� ( { ~  ��* �$~ ��� |� ��+��%���(� |� z&| z�% "
(�* ��{� z� � z({{� |� ( ~ |�� z|~ +{�� ��+ � %�%��~ �| ��+��%% �&�%� z&| z�% � �$�
y|�- ({%| $%�% �|y  ��|�~ (� |� �| ~ (-� z{|%$�� ��+��%���(� |� *�z % |�% " �$�
*|�% %| y  �&  � ( % ~ +{����+ �* � z({z${$ % �

�({%� ��) (�* � �� ���� ���	 *���� ( ��+� %�%��~ �&(� (zz�+�% �&� %(~ � %��
|� +�|)�(~ % (% ���� } �y�* (% %(���� (�({�% % � x&� � ��+ � %�%��~  % �(%�*



|� % ~ +{� ��+�% " ��z$�% }� ��+ �% " (�* %$���+  �) � � {�&|$)& �&�� *| �|� * %z$%%
z{|%$�� z|�}��% |� " |$� z|��z |�% z|���%+ |�* z{|%�{� �| �&� � $%� |� %$���+ �) �
��  � %��� �) z|��z |�% " y� ��~ |}� �&� ���* �|� %$���+  �)  � �&� �(�)�� {(�)$()� "
(�* z(� $%� ( % ~ +{�� {(�)$()� �(%�* |� % ~ +{� ��+ �% " %$~ ��+ �% " (�* ��z$�% }�
��+ �% �

�$� y|�-  % ({%| ��{(��* �| |�&�� z|~ + {�� �
|��% �(%�* |� ��+�*  ����~ �* (��
��+��%���(� |�% ��� " ��	 � ��% *�% &�{+ �) �| }�� �� �&�  ~ +{�~ ���(� |� |� z|~ + {�
�� |+� ~  �(� |�% �� *���z� �) ��(�%�|�~ (� |�% �&(� } |{(�� ��+ � %(����" ��+�*
 ����~ �* (�� {(�)$()�% ��+|%� ��+��%���(� |�% ��&�|$)& ��+�%� $%��${ �|� z|*�
)����(� |� � �|� ��(~ +{� " *(�(��+ �%  � �&� �(�)�� {(�)$()� *�%z� � � ��} �|�~ ���
��+��%���(� |�% (% *����~  ��* �� �|y (�({�% % |� �&� %|$�z� {(�)$()� � x�+ �%
�&����|�� +�|} *� ( $%��$ { �� *)� �| z|~ ~ $� z(��  ��|�~ (� |� (z�|%% * 
�����
z|~ + {�� +(%%�% �

x&� ��%$ {�% |� |$� �|y�* ��z��* z{|%$�� z|�}��% |� ��(�%{(� |�  � � ��|�
*�~ |�%��(�� �&� �| {{|y  �) �
� � �  �%��|�*�� % ~ +{����+�*  ����~ �* (�� {(�)$()�% (�� (� �
�z� }� �||{ �|�

z|~ + {(� |� |� {(�)$()�% { -� � � �
� � x&� z|��z |�% (�* * %+(�z&�%  ���| *$z�* �� �|y�* ��z��* z{|%$�� z|�}��% |�

&(}� ��){ )  � {� �$�� ~ � z|%� �
� � �|���(�� �| �|{-{|�� " ���� z(� ��  ~ +{�~ ����* �| &(}� ��){ ) �{� z|~ + {��

� ~ � z|%� " �}�� �|� {(�)� +�|)�(~ % �

� � ��r�p v��

_L d>K=<@ M L d::<B L 23�� ���4� ��Z� 234 Z�4YXZ�34� L b;GU=8KF< �>8E<=98?I §=<99 P
_��f L

f L � L N 8A7;<B d97B<IL d :=;A?8A;B ;>K `<h8U B< `C@ ;>;BI989 HC= 78F7<=JC=K<= B;>FD;F<9 L
V>  2� �6��3��Y� 34 E \�47�� �[� 3Y E \3� \X�� �4� �X4�YX� [�P :;F<9 _�k�f�� P �;>J
D;=I _��� L

� L �<e=<I N L �<BB P c=;> �AC89< �<BB<F;=K< P ;>K �;G <9 �CC] L 6I:<JK=8E<> K<HD>A?8C>;BJ
8W;?8C> L V> E \37[[F�4� � 3Y Z� [ #;;3  2� ��	E� 
 �4 Z[\4XZ�34X� 234Y [\[47[ 34
"Y47Z�34X � E \3� \X�� �4� P :;F<9 fk��� P dG 9?<=K;G P 67< � <?7<=B;>K9 P �� __ �D><
_��� L

� L ¦=<F � <HCD@ P � ;E8K ¦=CE< P ;>K b=;8F b7;GU<=9 L c;9? 8>?<=:=CA<KD=;B AB;99 ;>;BIJ
989 L V>  2� �6��3��Y� 34 E \�47�� �[� 3Y E \3� \X�� �4� �X4�YX� [�P :;F<9 fff�f�� P
�;>D;=I _��� L

k L d BBI> � 8G CA] P � CU<=? N DBB<= P c=;>]BI> 6D=U;A] P ;>K � L� L M<BB9 L Q?=C>FBIJ?I:<K
`C@JK8=<A?<K =<:=<9<>?;?8C> ?=;>9HC=G ;?8C>9 L V> �4 Z[\4XZ�34X � 234Y [\[47[ 34 "Y47�
Z�34X � E \3� \X�� �4� P �D>< _��� L

� L N ;?=8> g B9G ;> L Q?;?8A 8>?<=:=<?;?8C> CH G CKDB<9 L V> �4 Z[\4XZ�34X � 234Y [\[47[ 34
"Y47Z�34X � E \3� \X�� �4� P Q<:?<GU<= _��� L

� L N ;=A c<<B<IP �;G <9 N 8BB<= P ¦D8BB<=G C �CW;9 P ;>K �;9C> M 8B9C> L bCG :8B8>F 78F7<=J
C=K<= B;>FD;F<9 8>?C HDBBI ?;8BJ=<AD=98E< :C=?;UB< A L 6<A7>8A;B � <:C=? 6<A7>8A;B
�<:C=? _��� P �<:;=?G <>? CH bCG :D?<= QA8<>A< P �>8E<=98?I CH N C>?=<;B P _��� L

� L �CU<=? � ;=: <= ;>K �C7> b L N 8?A7<BB L a> ?7< ?I:< 9?=DA?D=< CH Q?;>K;=K N O L  2�
5\X4�X7Z�34� 34 E \3� \X�� �4� �X4�YX� [� X4F �6�Z[� �P _k RfS ^f__�fkf P d:=8B _��� L



� L �<E8> � <8>?W< L Q<?JU;9<K ;>;BI 989 CH N O :=CF=;G 9 L V>  2� 234Y [\[47[ 34 � ��E
X4F "Y47Z�34X � E \3� \X�� �4� P :;F<9 ����� _� P _��� L

_� L �<E8> � <8>?W< ;>K � ;E8K d L N Ad BB<9?<= L O8><;=J?8G < 9DU?=;>98?8E< AC>?=CB `C@
;>;BI989 L V> E \37[[F�4� � 3Y Z� [  2� ��	E� 
 �;3 234Y [\[47[ 34 E \3� \X�� �4�
�X4�YX� [ � [���4 X4F ��� �[� [4 ZXZ�34 *E�� �+ P :;F<9 f� _� f�f P O;9 �<F;9 P � <E;K; P
_k� _� �D>< _��� L ��	E� 
 
 3Z�7[� �f RkS P N ;I _��� L

__L c=8?W � <>FB<8> L Q8G :B< ABC9D=< ;>;BI989 L 6<A7>8A;B �<:C=? � J_�� P � <:;=?G <>? CH
bCG :D?<= QA8<>A< P �>8E<=98?I CH bC:<>7;F<> P N ;=A7 _��f L

_f L QD=<97 �;F;>>;?7;> P Q?<:7<> 6 L M<<]9 P ;>K d>K=<@ i L M=8F7? L 6I:<JK8=<A?<K
`C@ ;>;BI989 HC= ?I:<K 8>?<=G <K8;?< B;>FD;F<9 L V> �4 Z[\4XZ�34X � � ZXZ�7  4X �6���
�6��3��Y� P Q<:?<GU<= _��� L

_� L �<8B � L �C><9 ;>K Q?<:7<> Q L N DA7>8A] L " �3�  4X �6��� X4F �� Z�� �� XZ�34 3Y � ��E ���� [ � Z\Y7ZY\[�P A7;:?<= � P :;F<9 _�f� _� _L §=<>?8A<�� ;BB P _�� _L
_� L Q8G C> O L §<I?C> �C><9 P �C7> O;D>A7UD=IP N ;=] Q78<BK9 P ;>K d>K=<@ 6CBG ;A7 L

�=8KF8>F ?7< FDBH ^ ; ACG G C> 8>?<=G <K8;?< B;>FD;F< HC= N O ;>K � ;9]<BB L V>  2�
�6��3��Y� 34 E \�47�� �[� 3Y E \3� \X�� �4� �X4�YX� [�P :;F<9 ���k_P �;>D;=I _��� L

_k L �CU8> N 8B><= P N ;K9 6CH?< P �CU<=? � ;=: <= P ;>K � ;E8K � L N ;AmD<<> L 5� [ � [� 4 �Z�34
3Y � ZX4FX\F �� *� [���[F+ L N V6 §=<99 P _��� L

_� L �;9D78]C N 8>;G 8K< P � L ¦=<FC=I N C==89<?? P ;>K � CU<=? � ;=: <= L 6I:<K ABC9D=<
AC>E<=98C> L V>  2� �6��3��Y� 34 E \�47�� �[� 3Y E \3� \X�� �4� �X4�YX� [�P :;F<9
f�_� f�� P Q? L §<?<=9UD=F P cO P �;>D;=I _��� L

_� L �<>9 §;B9U <=F L bBC9D=< ;>;BI989 8> AC>9?=;8>? HC=G L  2� 5\X4�X7Z�34� 34 E \3�
� \X�� �4� �X4�YX� [� X4F �6�Z[� �P _� R_S ^����f P �;>D;=I _��k L

_� L �<>9 §;B9U <=F ;>K §;?=8A] a �i <<H< L d ?I:< 9I9?<G <mD8E;B<>? ?C `C@ ;>;BI989 L
 2� 5\X4�X7Z�34� 34 E \3� \X�� �4� �X4�YX� [� X4F �6�Z[� �P _� R� S ^k��� k�� P �DBI
_��k L §=<B8G 8>;=I E<=98C> 8> §=8>A8:B<9 CH §=CF=;G G 8>F O;>FD;F<9 P :;F<9 ������� P
�;>D;=I _��k L

_� L �C7> b L �<I>CBK9 L �<T>8?8C>;B 8>?<=:=<?<=9 HC= 7 8F7<=JC=K<= :=CF=;G G 8>F B;>J
FD;F<9 L V>  2�  44YX � 234Y [\[47[P :;F<9 �_�� ��� P _��f L

f� L N ;>D<B Q<==;>C ;>K §8<==< M<89 L _� _ ? _^ ;> C:?8G 8W8>F b;G B ACG :8B<= L V> �3\� ��� 3� 34 �� X4F �Z� X�� ��7XZ�34� P a=B;>KC P cBC=8K; P �D>< _��� L dbN QV¦§Od� L
dB9C ;::<;=9 ;9 V�� Vd � �Jf��_L

f_L 	7C>F Q7;C ;>K d>K=<@ M L d::<B L Q:;A<J<
 A8<>? ABC9D=< =<:=<9<>?;?8C>9 L V>
 2� 234Y [\[47[ 34 � ��E X4F "Y47Z�34X � E \3� \X�� �4� P :;F<9 _k�� _� _P a=B;>KC P
cO P �D> _��� L

ff L � ;E8K 6;=K8?8 P d>D=;F dA7;=I; P ;>K §<?<= O<< L � C ;99<GUBI =<mD8=<K ^ bCG :8B8>F
Q?;>K;=K N O ?C b L  2� � [ZZ[\� 34 E \3� \X�� �4� �X4�YX� [� X4F �6�Z[� �P �D><
_��f L d::<;=9 ;9 bN� JbQJ��J _�� L

f� L � ;E8K 6;=K8?8 P � L ¦=<FC=I N C==89<?? P §<==I b7<>F P b7=89 Q?C>< P �CU<=? � ;=: <= P ;>K
§<?<= O<< L 6VO ^ d ?I:<JK8=<A?<K C:?8G 8W8>F ACG :8B<= HC= N O L V>  2� 234Y [\[47[
34 E \3� \X�� �4� �X4�YX� [ � [���4 X4F ��� �[� [4 ZXZ�34 P N ;I _��� L

f� L N ;K9 6CH?< ;>K O;=9 � 8=]<K;B L d =<F8C> 8>H<=<>A< ;BFC=8?7G L 5\X4�X7Z�34� 34
E \3� \X�� �4� �X4�YX� [� X4F �6�Z[� �P f� R� S ^�f����� P _��� L

fk L N ;K9 6CH?< P O;=9 � 8=]<K;B P N ;=?8> g B9G ;> P � 8<B9 � ;BB<>U<=F P 6CG GI aB<9<> P §<?<=
Q<9?CH? P ;>K §<?<= �<=?<B9<> L §=CF=;G G 8>F @ 8?7 =<F8C>9 8> ?7< N O i 8? L 6<A7>8J
A;B �<:C=? 6<A7>8A;B �<:C=? � Vi� J6�J���_f P � <:;=?G <>? CH bCG :D?<= QA8<>A< P
�>8E<=98?I CH bC:<>7;F<> P _��� L

f� L d>K=<@ 6CBG ;A7 ;>K � 8>C aB8E; L c=CG N O ?C dK; ^ Q?=C>FBIJ?I:<K B;>FD;F< 8>?<=J
C: <=;U8B8?I E8; 9CD=A< ?=;>9B;?8C> L �3Y\4X � 3Y "Y47Z�34X � E \3� \X�� �4� P � R� S ^����
� _f P �DBI _��� L


