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


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

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

0(�,1 2334
5��6"7 "�(�8 9 :; �;# <=;#� >

?@ABCDEB

FGHI JKJLM KNKOPQLI RGL LSJOTPSLNR LULVRI TW K JKMRHVX OKM RPJ L TW JXYOHV
ILVRTM IJTNITMLZ RMKHN HN[ HN \LMSKNP WTM JKMRHVHJKNRI ]GTIL IJ LOO TW MLVLH^ HN[
XNLSJOTPSLNR Y LNL_RI IRKMRI HN `aab KNZ ]GT ]LML LSJOTPLZ IGTMROP Y LWTML c
dKILZ TN KZS HNHIRMKRH^L ZKRK TN LSJOTPSLNR e J LMHTZI TW RMKNIWLM JKPSLNRI e
KNZ JKMRHVHJKRHTN HN RMKHNHN[ JMT[MKSSLI e ]L VKMLWXOOP HZLNRHWP RGL JMT^ Hf
IHTN TW IJ LVH_V JMTWLIIHTNKO Ig HOOI KNZ RLVGNHhXLI ijkjF l HN TMZLM RT KNKOPQL
RGL LULVRI TW K ]LOO ZL_NLZ RMLKRS LNR c jkjF JMT[MKS I JMT^ HZL KZZHRHTNKO
IgHOOI KNZ IJ LVH_V JMTWLIIHTNKO gNT] OLZ[L HN IGTMRmRLMS KNZ SLZHXSmRLMS
VTXMILI e IT RGLP IGTXOZ GK^L K [TTZ VGKNVL RT LNGKNVL RGL LSJOTPKYHOHRP TW
KN XNLSJOTPLZ J LMITN c jXVG VTXMILI VTSJMHIL KY TXR `no TW KOO JXYOHV ILVRTM
IJ TNITMLZ RMKHNHN[ JMT[MKSSLI ZXMHN[ RGL ap qI c FGL LSJHMHVKO KNKOPIHI XILI
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gLMNLO S KRVGHN[ YKILZ TN RGL LIRHS KRLZ JMTJ LNIHRP IVTML RT LIRHS KRL RGL K^f
LMK[L RMLKRSLNR LULVR TN RGL RMLKRLZ TW jkjF JMT[MKSSLI IRKMRHN[ ZXMHN[ `
RT n e � RT `� e KNZ `b RT �� STNRGI TW XNLSJOTPSLNR c �L L^KOXKRL RGL LSJOTPf
SLNR LULVRI XJ RT bn STNRGI KWRLM RGL Y L[HN TW RGL JMT[MKS c �L J LMWTMS RGL
KNKOPIHI ILJKMKRLOP WTM �KIR KNZ �LIR \LMSKNPc � KRVGHN[ JMT VLZLI HN R]T
IRLJI c � WRLM LIRHS KRHN[ RGL JMTJLNIHRP IVTML WTM RGL IRKMR TW JKMRHVHJKRHTN HN
TNL TW RGL RGMLL RHSL HNRLM^KOI e ]L TNOP SKRVG HNZH^ HZXKOI ]GTIL XNLSJOTPf
SLNR J LMHTZ IRKMRLZ HN RGL IKS L VKOLNZKM STNRG KNZ ]GT KML IRHOO XNLSJOTPLZ
] HRGTXR HNRLMMXJRHTN XNRHO RGL STNRG Y LWTML RMLKRS LNR c �NLSJOTPLZ HNZH^ HZf
XKOI ]GT JKMRHVHJKRL HN RGL JMT[MKSSL HN K OKRLM RHS L HNRLM^KO KML XILZ KI
SLSYLMI TW RGL VTNRMTO [MTXJ WTM RGL LKMOHLM RHS L HNRLM^KO WTM JKMRHVHJKRHTN c
FGL LSJHMHVKO MLIX ORI IGT] K NL[KRH^L OT Tgm HN LULVR WTM RGL J LMHT Z MH[GR KWf
RLM RGL Y L[HN TW RGL JMT[MKS KNZ IH[NH_VKNROP JTIHRH^L RMLKRS LNR LULVRI TN
LSJOTPSLNR MKRLI TW KY TXR `p JLMVLNRK[L JTHNRI KNZ KYT^L K PLKM KWRLM RGL
Y L[HN TW RGL JMT[MKS c FGL hXKOHRKRH^L NKRXML TW RGL MLIXORI HI hXHRL IHS HOKM
WTM RGL RGMLL RHSL HNRLM^KOI TW XNLSJOTPSLNR VTNIHZLMLZ c FGL JTIHRH^L LULVRI
RLNZ RT J LMIHIR KOSTIR VTSJOLRLOP XNRHO RGL LNZ TW TXM L^KOXKRHTN J LMHT Z c FGL
JTIHRH^L LULVRI KML IRMTN[LM HN �LIR \LMSKNP VTSJKMLZ RT �KIR \LMS KNPc
�	
��CA � RMKHNHN[ JMT[MKSSL e LSJOTPSLNR LULVRI e KZS HNHIRMKRH^L ZKRK e
S KRVGHN[
��� � � `� e � �b e � �b e � n� e � n�

�



��������

� ��	
���	��� �

� �����	��� �� �
	��
 	
��� ��� �
� �� �������� ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

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

. /����� ��0
���� ��	� 1
* �� 2�,'�3�  $( �$4 5 $ 6( 4�(� � � � � � � � � � � � � � � � � � � � � � � 7
* �� 8�$%(��%$� 4�(� 9�� (��%$ %$� �$4 �  �� 4 4�(� � � � � � � � � � � � � � :
* �* ;3, ! �9 9&�(# � (��%$%$� � � � � � � � � � � � � � � � � � � � � � � � � � <
* �) =4 $(%6+�(%�$ �9 (� �(�  $( �$4 4 !+�%,(%> !(�(%!(%+! � � � � � � � � � � �-

? @A���	��� BCC
���� �D
) �� E(�(%+ F %$��3 ;� �(�  $( � � � � � � � � � � � � � � � � � � � � � � � � � �:
) �� 2G( $!%�$ (� H3$�� %+ E ((%$� � � � � � � � � � � � � � � � � � � � � � � ��

I @JC�
���� ��0�	0 �I
- �� H !+�%,(%> 2>%4 $+ �$ E�E; ;��%$%$� E, ''! � � � � � � � � � � � � � �-
- �� ���, $!%(3 E+�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �K
- �* ;� �(�  $( 2L +(! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �:

1 M����0���0 .�

����
����0 ..

BCC����N .1



� ����� � � �� ���

�> � (# '�!( 4 +�4 � � $&�5 � �9 !(&4% ! #�> 5   $ +�$4&+( 4 � ���4%$� (#  L +	
(%> $ !! �9 9&�(# � (��%$ %$� �! ,��( �9 �+(%> '�5�� � ��
 ( , �'%+3 %$ �  �� �$3� !  
E, +
 !! � ��) � +#�,( � �� �! � � + $( !&�> 3� ���+(%+�''3 �'' (# !(&4% ! � �
 
&! �9 (# � %+�� 4�(� �9 ,�$ ' !&�> 3! �!&+# �! (# �  �� �$ E�+%�	2+�$�� %+ ��$ '
��E�2� � � � '(#�&�# (# ! 4�(� �� �%+# � %(# � !,  +( (� %$9��� �(%> +�>��%�( ! � (# 
 >�'&�(%�$ !(&4% ! !&����%! 4 %$ (# ! !&�> 3! !&L � 9��� ! > � !#��(+�� %$�! � %(#
� !,  +( (� (# �&�'%(3 �9 (# (� �(�  $( %$9��� �(%�$ �$4 (� (# ,� +%!%�$ �9 (#  � 	
,'�3� $( #%!(��3 5  9�� �$4 �9( � (� �(�  $( � F !%4 ! � ��!(  >�'&�(%�$ !(&4% ! �$'3
�!! !! (#  L +(! �9 !&+# ,�'%+% ! %$ 2�!( �  �� �$3� � %$�''3 (# !��,' ! !%� ! �9
(# ! !(&4% ! �� �$ �> ��� !� �'' �$4 4� $ %(# � �''�� (# � ! ��+# � (�  >�'&�( 
(#  L +(! �9 �$3 # ( ��� $ �&! (� �(�  $( $�� �9 (� �(�  $(! �#%+# ��  G,'%+%('3
�L � 4 (� !,  +%6+ (��� ( ���&,! � � ! � +�$+'&!%�$ �9 �'' (# ! !#��(+�� %$�! �9 (# 
�>�%'�5' 4�(� � (# &! �9 �'( �$�(%> 4�(� %! $ + !!��3�

;#%!  >�'&�(%�$ !(&43 %! �$ �(( �,( (� (�
 �4>�$(�� �9 � �%!( � 4�(� �$  �,'�3	
� $( � $ ��( 4 53 (# � �$4�(��3 !� +%�' �#%+# %! �  �� 4 � %(# �4� %$%!(��(%> 4�(�
�$ &$ �,'�3� $( �$4 ,��(%+%,�(%�$ %$ �+(%> '�5 �� � ��
 ( ,������ ! � $ ��( 4 53
(# � 4 ��' ��5�� �� + �� ������� �� �! " #�! $ !%�& � � �&� 4�(� ! ( �  �� ! � �%!	
( � 4�(� � %(# 5  $ 6( 4�(� �$4 � %(# !&�> 3 4�(� �5(�%$ 4 9��� (# '� +�' �� + ! �9
(# � 4 ��' 2�,'�3�  $( �� + 9�� '�! &(&' �� � %$ 9&�(# � (��%$ %$� ,������� ! 9��
(# ,  �%�4 :	<7 �L �%$� �%+# %$9��� �(%�$ �5�&( �&%( # ( ��� $ �&! +�&�! ! ) 9&�	
(# � (��%$ %$� +�$!%!(! �9 �� (# ,��>%!%�$ �9 !,  +%6+ ,��9 !!%�$�' !
 %''! � 5 � +��,' ( 
� (��%$%$� �9 (#  �,'�3 4 (� � $ � 9��� �' 4 ��  9�� � 4%L � $( ,��9 !!%�$ � +� !#��(	
( �� +�&�! ! �#%+# %$+� �! (# ! ��+#  L +(%> $ !! �9 (# %$4%> %4&�'! �� 4 � �  �� �$
'�$�&�� +�&�! ! 9�� (# %�� %���$(! �

* #%' (# '%( ��(&� %$ (# ,�!(  >�'&�( ! (#  �,'�3� $(  L +(! 9�� �&%( # ( ��	
� $ �&! (��%$ %$� ,������ ! � (#%! ,�,  � %! �5' (� 9� +&! �$ �&%( � !,  +%6+ (3,  �9
(��%$ %$� �#%+# %! 4 6$ 4 53 %(  +�$�� %+ ,&�,�! � F�! 4 �$ �&� +'�!!%6+�(%�$ �$
(3, ! �9 (��%$ %$� �5�> � �  >�'&�( %$ (#%! ,�, � (#  �,'�3� $(  L +(! �9 (# 
��!( %� ,��(�$( (3,  � (# ,��> %!%�$ �9 !,  +%6+ ,��9 !!%�$�' !
 %''! �

E%$+ � &! �4� %$%!(��(%> 4�(� � �#%+# %! $�$	 G, �%�  $(�' 53 %(! $�(&� � (# ,�	
, � � �
 ! &! �9 � +�$4%(%�$�' %$4 ,  $4 $+ �!!&�,(%�$ ,&�,��(%$� (#�( (#  � 	
,'�3� $( �&(+��  9�� (# (� �( 4 �$4 (# $�$	(� �( 4 ,�,&'�(%�$! %$ +�! �9 $�$	
(� �(�  $( �� (# !��  �$ �> ��� +�$4%(%�$�' �$ � ! ( �9 +�>��%�( ! �#%+# +�> �
!� +%�	 +�$�� %+ +#���+( �%!(%+! � (# ,� >%�&!  �,'�3� $( #%!(��3 �9 (# %$4%> %4&	

�



�'! � (# 5  �%$ �9 &$ �,'�3� $( � �$4 (#  '�,! 4 4&��(%�$ �9 &$ �,'�3� $( � ;# 
�$�'3!%! &! ! (# ,�,&'�� ,��,  $!%(3 � �(+#%$� �,,���+# �4�&!( 4 (� � 43$�� %+ ! (	
(%$� 5&%'4%$� �$ (# � + $( ���
 53 �� 4 �%
!!�$ �$4 ��#�$!!�$ ��*� �$4 E%�$ !%
��) � � =$ � 43$�� %+ ! ((%$� � �$ #�! (� (�
 �++�&$( �9 (# (%� %$� �9  > $(! � !  
�'!� �55�%$� �$4 >�$ 4 $ F �� ��* � �) � �

;# � � �%$4 � �9 (# ,�, � %! !(�&+(&� 4 �! 9�''�� ! ) E +(%�$ � �%> ! � !#��( 4 	
!+�%,(%�$ �9 (# %$!(%(&(%�$�' � �&'�(%�$ �$4 (# 5�!%+ ,��(%+%,�(%�$ 6�&� ! �9 � +(%> 
��5�� 8��
 ( ��'%+3� E +(%�$ * 9�+&!! ! �$ (# 4%L � $( �,(%�$! �9 9&�(# � (��%$%$� �
(# %� (��� ( ���&,! �$4 +�&�! +�$( $(! � E +(%�$ ) 4 !+�%5  ! (# �  (#�4�'��%+�' �,	
,���+# (�
 $ (�  !(%� �( (# (� �(�  $(  L +(! � ;#  �,%�%+�' � !&'(! �� 4%!+&!! 4
%$ ! +(%�$ - � E +(%�$ K +�$+'&4 ! � ;# 6$�' �,,  $4%G ,��> %4 ! 9&�(# � %$9��� �(%�$
�$ (# 4�(� �$4 4 (�%' 4  �,%�%+�' � !&'(! �

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

	
� ��������

��� (# ,  �%�4 �9 �&� 4�(� � 9&�(# � (��%$%$� %$ �  �� �$3 %! � �&'�( 4 �$ (# 5�!%!
�9 (# ��5�&� �����(%�$ � +( �$ !%�& �" #�!��!����� �� � � � ��� � �$4 %! �L � 4 �$4 +�	
��4%$�( 4 53 (# �  �� �$ � 4 ��' 2�,'�3� $( E �>%+ �F&$4 !�$!(�'( 9 �&� � �5  %( �
F�� � =( �%� ! �(  $!&�%$� �� %� ,��>%$� �++&,�(%�$�' � G %5%'%(3� +��  � �4>�$+ �  $(
�$4 (# ,� > $(%�$ �9 !
 %'' !#��(�� ! � ��� > � � 9�''�� %$� (# ,  �!%!( $( &$ �,'�3	
� $( �9( � (# 7 �! � (# ,������� ! �9 9&�(# � (��%$ %$� +#�$� (# %� +#���+( � 9���
� ,� > $(%> ��8� ��(# � (����4! �$ %$( �> $(%�$ ,�'%+3 �L � 4 (� &$ �,'�3 4
�$4 (#�! �#� �� �( ! > � �%!
 �9 5  +�� %$� &$ �,'�3 4 �

;# %$+� �!%$� $&�5 � �9 &$ �,'�3 4  $( �%$� (# ! ,������� ! +#�$� 4 (# �%� !
�9 (# ,������� ! 9��� (# !
 %''	&,���4%$� ,������� ! (#�( � � 9� +&! 4 (� (# 
 �,'�3 4 (� !#��(	( �� ,������� ! %$ �#%+# %$4%> %4&�'! �� (�&�#( $ � ( +#$�'�	
�% ! �$4 ,��(%�'  $#�$+ �  $( �9  G %!(%$� !
 %''! 9�� �++&,�(%�$�' � 	 %$( ���(%�$ � � '	
(#�&�# ��$3 +#�$� ! +�$+ �$%$� 5  $ 6( ' > ' �$4  '%�%5 %'%(3 ���&,! � � %�,' 	
� $( 4 (# (��4%(%�$�' ,�'%+% ! 9&�(# � (��%$ %$� � � (��%$ %$� �$4 %$( ���(%�$ !&5!%43
	 � � �%$ 4 &$+#�$� 4 &$(%' <7 � =$ (# 9�''�� %$� � � �%> � !#��( 4 !+�%,(%�$ �9 (# 
,������� ! )

� �
	��
 (��%$%$� %$+'&4 ! (# �!! !!�  $( � ��%$( $�$+ �$4  G( $!%�$ �9 !
 %''! �

�



%$+'&4%$� ( +#$%+�' 4 > '�,� $( �$4 +��  � �4>�$+ �  $( ���& �!%&����� � �
;# 4&��(%�$ �9 (# +�&�! ! 4 ,  $4! �$ %$4%> %4&�' ,� 	4%!,�!%(%�$! � �(# � +�	
6$�$+%$� %$!(%(&(%�$! �$4 �4 �&�( +�&�! ! ,��>%4 4 53 (# (��%$ %$� !&,,'% �! �

� ��	
������  $�5' ! >�+�(%�$�' � 	��% $(�(%�$ %9 � +��,' ( 4 >� +�(%�$�' (��%$	
%$� 4� ! $�( ' �4 (� �4 �&�(  �,'�3�  $( ��� � (�� ���� � � �  	(��%$ %$� %! !&,	
,��( 4 9�� � ,  �%�4 &, (� � 3 ��! �$4 �%� ! � ,��>%4%$� � $ � + �(%6 4 �++&	
,�(%�$�' !
 %'' �

� � ! (#%�4 ,������� �9 9&�(# � (��%$%$� � (# ��	��
�	���0 0� 0����0
�� &��!%�& ������� (���� � �L � 6$�$+%�' �%4 (�  �,'�3 �! ,��> %4%$�  �,'�3� $(
(� ���
 �! �#� #�> 5   $ &$ �,'�3 4 �� 4%� +('3 (#� �( $ 4 53 &$ �,'�3	
� $( � =( �L �! (# ���$( 9�� �$ �4�&!(�  $( ,  �%�4 &$(%' (# !&,,��( 4 , �!�$!
� �+# 9&'' ,��6+% $+3 %$ (# %� � �5 �&, (� -� �9 (# !(�$4��4 ��� %$ (# 
� !,  +(%> � ++&,�(%�$ � �

� =$ 7< � 0��
			�
J 	
������ ��! %$(��4&+ 4 &$4 � 
) �� ��� �%� %$� (� �%$	
+� �! ,��!,  +(! �9 %$( ���(%�$� � * %(# (#%! ,������� � !
 %'' �!! !!�  $( � ��% $	
(�(%�$ �$4 �&%4�$+ !#�&'4 5 �L � 4 (� &$ �,'�3 4 � ;# +&��%+&'� &$4 � (#%!
,������� �� &!&�''3 !#��(	( �� '�!(%$� 9��� (�� �  
! &, (� (�� ��$(#!
�$4 �� %$( $4 4 (� %$+� �! (# ,'�+ �  $( ��( �9 (# &$ �,'�3 4 �

2G+ ,( 9�� (# %$( ���(%�$ !&5!%43 %$ �#%+# ,��(%+%,�$(! �� ,�%4 (# !(�$4��4
!�'��% ! � ,��(%+%,�$(! %$ 9&''	(%�  +�&�! ! �� ���$( 4 �$ %$+��  ��%$( $�$+ ��� 
 �!�� � �� ��� � %9 (# +�$4%(%�$! �9  $(%(' �  $( �� !�(%!6 4 � ;� �&�'%93� ,  �!�$! �&!(
�   ( (# � �&%� �  $( �9 5  %$� ,� >%�&!'3  �,'�3 4 9�� � � %$%�&� 4&��(%�$ 4&�%$�
� ! ( ,  �%�4 �9 (%�  � % � � �( ' �!( � 3 �� %$ +�$(�%5&(��3  �,'�3� $( �� � + %,( �9
&$ �,'�3�  $( 5  $ 6( �� !&5! �& $( &$ �,'�3�  $( �!!%!(�$+ �

;# %$+�� ��%$( $�$+ ���&$(! (� K7� �9 ��� ! 9�� ,��(%+%,�$(! � %(# �( ' �!( �$ 
4 ,  $4 $( +#%'4 � �(# �� %! K� �#%+# %!  �&%>�' $( (� (# &$ �,'�3� $( 5  $ 6( �
��� > � � 5  $ 6(! &! 4 (� 5  �&+# #%�# � 9�� (# : �! �$4  ��'3 < �! � %(# &, (�
:� �9 ,� >%�&! $ (  ��$%$�! ���$( 4 � =9 � ,  �!�$ 4� ! $�( 9& '6 ' (# � �&%� �  $(
�9 ,� > %�&!  �,'�3�  $( � 5&( #�4 � + %> 4 &$ �,'�3� $( �!!%!(�$+ &$(%' (# !(��(
�9 (# �  �!&� � �$ %$+�� ��%$( $�$+ � �3 5 ,�%4 �! � '' � * #%' ,��(%+%,�(%$�
�$ (# �&� !+# �  ! � ,��(%+%,�$(! � 	�&�'%93 9�� &$ �,'�3�  $( %$!&��$+ ,�3� $(!
,��> %4%$� �44%(%�$�' %$+ $(%> ! (� (# � (� ,��(%+%,�( %$ ,������� ! � ;# F�
5 ��! �'' (# +�!(! �9 9&�(# � (��%$%$� %$+&�� 4 4%� +('3 (#��&�# (# (��%$ %$� !+# � �
 !,  +%�''3 %$+'&4%$� +�&�! 9  ! �

*



	 
	 ������� �� ������ ���

� 
��
�JJ� ������0 �> � (# : �! �$4 < �! ,�'%+3 +#�$� ! �� %� ,' �  $( 4 %$
(# ��� � �&'�(%�$ �$ 9&�(# � (��%$%$� � ;# � �� �� +#�$� %! (# ( �� %$�(%�$ �9 (# 
�,������� (� %$+� �! (# ,��!,  +(! �9 %$( ���(%�$� �� !�� !��� � ��! 	�!%��� �!���
��! 	�!� &  ���������&(�  ��� 
 ) ��� %$ <� �# $ �$�(# � ,������� !&5!(%(&( ! %( �
�#%+# %! $� '�$� � +�$!%4 � 4 �! ,��( �9 9&�(# � (��%$ %$� 5&( �9 (# � $ ��' ,'�+ 	
� $( �+(%> %(3 ) ,��(%+%,�$(! !(��(%$� (#%! ,������� �9( � <� �� (# $ � +��4 4 �!
&$ �,'�3 4 �#%' 5  %$� (� �( 4 �

M�����0 	� � ���
	 ��A�� � (# � %�,��(�$( +#�$� ! +�$+ �$ (# ' > ' �9 (# 
%$+�� ��%$( $�$+ � E(��(%$� 9��� � ' > ' �9 :� 9�� ,��(%+%,�(%�$ %$ � ,������� �
%( %! � 4&+ 4 (� 7-� 9�� %$4%> %4&�'! � %(# �$4 K:� 9�� (#�! � %(#�&( +#%'4� $ %$ :� � =$
:) � 9&�(# � � 4&+(%�$! ' �4 (� ' > '! �9 K:� � K*� �9 (# ,� >%�&! $ (  ��$%$�! � �#%+#
(# $ %! � > %! 4 �# $ (# ' > ' %$+� �! 4 5�+
 (� 7*� �7� %$ :K � � 9( � < � � � %���$(!
4� $� '�$� � � + %> %$+��  ��%$( $�$+ 5  +�&! � !,  +%�' %$+�� ��%$( $�$+ 
!+# � %! %�,' �  $( 4 9�� (#%! (��� ( ���&, � �, (� <� � ,��(%+%,�$(! %$ '�$�&�� 
+�&�! ! �� � !&5!(�$(%�' �&�$(%(3 �9 (# ��8� ,��(%+%,�$(! 	 $�( �$'3 %$ '�$�&�� 
+�&�! ! � 5&( �'!� %$ � ++&,�(%�$�' !
 %'' �4�&!(�  $( ,������� ! � =$ <) 6$�''3� (# 
' > ' �9 5  $ 6(! 9�� ,��(%+%,�$(! %$ �$3 ,������� �9 9&�(# � (��%$ %$� ��! � 4&+ 4
(� K-� �K� �9 (# %� ,� >%�&!  ��$%$�! �#%+# +��� !,�$4! �'!� (� (# +&�� $( 5  $ 6(
' > ' �

;# ���$( �9 %$+��  ��%$( $�$+ �'��3! 4 ,  $4! �$ (# (3,  �9 ,����(%�$ � �# (# �
%( %! � �$ + !!��3� ,��(%+%,�(%�$ 5  +�&! �9 %$4%> %4&�' &$ �,'�3� $( �� ! > � �%!
!
�9 5  +�� %$� &$ �,'�3 4 �� �# (# � ,��(%+%,�(%�$ %! +�$!%4 � 4 �! ��4> %!�5' � %$
( �� ! �9 9&(&�  �,'�3�  $( �$4  ��$%$�!  L +(! 9�� (# ,��(%+%,�$(! � �$  $(%(' �  $(
9�� (# ,�3� $( �9 %$+�� ��%$( $�$+ %! �$'3 �%> $ �!!� +%�( 4 � %(# �$ + !!��3�
,��(%+%,�(%�$ � #�� > � � (# �&4� � $( �5 �&( �# (# � (# ,������� %! �4> %!�5' 
�� $ + !!��3 '% ! %$ (# � !,�$!%5 %'%(3 �9 (# %$4%> %4&�'  �,'�3�  $( �� + �

�
	��
 	
��� ��� ��
 	�� �JC����� ����� �&�(# � (��%$ %$� �L � 4 (� (#  � 	
,'�3 4 �� �L � 4 (� &$ �,'�3 4 � %(#�&( !�(%!93 %$� (# +�$4%(%�$ �9 �$ + !!��3�
(��%$ %$� �9( $ +�$!%!(! �9 (��%$ %$� ,��> %4 4 (� (#  �,'�3 4 9�� &,,  � ,��9 !!%�$�'
(��%$ %$� �$4 +��  � �4>�$+ �  $( ���4> %!�5' (��%$ %$�� � � =$ (# : �! � %$4%> %4&�'! ,��	
(%+%,�(%$� &$4 � �4> %!�5' (��%$ %$� �� �'!� ���$( 4 %$+��  ��%$( $�$+ ,�3� $(!
�$4 � %�5&�! 4 9�� �$3 +�&�! 9  ! 53 (# F� �

)



;# ��4>%!�5' � ,����(%�$ �9 9&�(# � (��%$ %$� ( �� %$�( ! %$ <) � � 9( � <) � ��%$'3
&$ �,'�3 4 ,��(%+%,�$(! !(��( � ,������� �9 9&�(# � (��%$ %$� � �'(#�&�#  !,  +%�''3
%$ 2�!( �  �� �$3 (# ,��(%+%,�(%�$ &$4 � (# � �
 +�%( �%�$ �9 �(#� �( $ 4 53 &$ � 	
,'�3� $(� !(%'' �''�� !  �,'�3 4 ,��(%+%,�$(! 4%� +('3 (� !(��( �$ ��8� ,������� �
� %> $ (# ! 4%L � $+ ! %$ (# ,��(%+%,�(%�$ !(�&+(&� �9 �&� �$4 +#�$� ! %$ (# ' �	
%!'�(%�$ 4 +� �!%$� (# %$+ $(%> ! 9��  �,'�3 4 %$4%> %4&�'! (� ,��(%+%,�( %$  %(# �
�$ �9 (# ! !+# � ! � �&� +�$ 5 +�$!%4 � 4 (� 5  � ,������� ��%$'3 9� +&!%$� �$
(# &$ �,'�3 4 �

	 
� ����� �������

���$� (# (#�  �&� ,������� ! � (# � $ ��' 9&�(# � (��%$ %$� !+# � �� �!�� &(� �
��& �!%&����� � %! (# ��!( %� ,��(�$( %$ 5�(# 2�!( �$4 * !( �  �� �$3� E(��(%$� � %(#
� (�(�' �9 �*� �- ,��(%+%,�$(! %$ : � 7� �9 �'' ,��(%+%,�$(! !(��( 4 � 9&�(# � (��%$	
%$� !+# � � �# � �! �$'3 �)� �*� �K� 5  �%$ � ,������� &$4 � (# =$( ���(%�$
!&5!%43 �� &�� �&���!������� (� #��� �� !+# �  � �  �  $(��$(! %$(� � (��%$ %$� !&�� 4
&, (� *7 �< �� �!�� &(� � �� � (�� ���� � �5�&( �K� �9 (�(�'� � �$ �> ��� � ,��(%+%,�$(
!(�+
 %! �5�&( :< �* %$ : � =$ :- � ,��(%+%,�$(  $(�% ! �� K� #%�# � %$ (�(�' � F3
(# $ (# 9&�(# � (��%$ %$� ,������� ! ���&$(%$� (� :� �9 �'' ,��(%+%,�$(  $(�% ! �
F (�  $ : (� < � ,��(%+%,�(%�$ %$+� �! ! (� -�) �K � 7)� �9 (# ! ��  $(�% ! %$ 9&�	
(# � (��%$ %$� ,������� � ;# � (��%$ %$� ,������� #�! �$ �> ��� ,��(%+%,�(%�$
%$+� �! ! (� K* �* %$ < 9��� *7 �< %$ : �

* # $ '�5�&� � ��
 ( , �'%+3 %!  G( $4 4 (� 2�!( �  �� �$3� ,��(%+%,�(%�$ ,  �
! �(
::7 �K  $(�% ! %$ 2�!( �  �� �$3 %$ <� �$4 -7) �7 %$ * !( �  �� �$3 �$4 (# $
4 +'%$ ! (� *7: �) %$ * !( �  �� �$3 �$4 �K< �� %$ 2�!( �  �� �$3 %$ <K � �> � (# 
3 ��! 9&�(# � (��%$ %$� %$+� �! ! %(! !#�� (� 77� %$ * !( �$4 7K� %$ 2�!( �  �� �$3�
;# !#�� �9 ,��(%+%,�$(! %$ � (��%$ %$� ���&$(! (� �� %$ * !( �$4 �:� %$ 2�!(
�  �� �$3�

-



;�5' � ) ���(%+%,�(%�$ %$ 9&�(# � (��%$ %$� &$(%' �<<7

� �� �$$&�'  $(�% ! �$$&�' �> ��� !(�+
!
;�(�' �&�(# � (��%$ %$� �  (��%$ %$� =$( ���(%�$ E&5!%43

�<: �*� �- �K� �) *7 �< *� �K :< �*
�<:- *7� �<: �� )- �� �7 �7 ��) �<
�<< -�) �K *:* �) K* �* K7 �< �K7 �K

�<< �
* !( ) -) �K )�� �� 7 �- ): �< �:<
2�!( ) 7- �* ))� �: ��< �< �*� �K 7K �7
�<<�
* !( ) -7) �7 )K) �- : � �- �: �7 �: �K
2�!( ) ::7 �K -< � �:* �� ��* �- �<� �K
�<<*
* !( ) *): �� �KK 7� �� < �< �7K �:
2�!( ) �<) �� �: � �K : � �- *� �� *< ��
�<<)
* !( ) *K �: ��) �< 7* �� : �: �77 �<
2�!( ) �:K �< �<< �� K: �K �< �� ��7 �)
�<<-
* !( ) ) � �K *< �7 : � �: � �<* �*
2�!( ) �-7 �- �:) �* -� �: �K �) ��K ��
�<<K
* !( ) *7: �) �< � �K 77 �* < �- �* �K
2�!( ) �K< �� �) �� ): �� �7 �-

¥~x}�� ® ��w�u�t� � |�t}u�tw�� y�} �x�y�v|�vw|�w � �x} �}��uw � v���}|� �~�x� �v

� �� ���� ���� ����� ����

;# !&5! �& $(  >�'&�(%�$ !(&43 %! 5�! 4 �$ !� +%�' %$!&��$+ 4�(� �$4 �$ 4�(� 9��
(��%$ %$� ,��(%+%,�$(! ) �$ (# �$ #�$4 � (# =�F 2�,'�3� $( E&5!��,' �=�FE�
+�$!%!(! �9 %$!&��$+ � �%!( � 4�(� 9��  �+#  �,'�3  � +��4 4 53 (# �  �� �$ !�+%�'
%$!&��$+ !3!( � � =$4%> %4&�'! %$ 4 ,  $4 $(  �,'�3� $( �� &!&�''3 !&5�  +( (� (# 
� �$4�(��3 !� +%�' %$!&��$+ !3!( � � ;# =�FE �44%(%�$�''3 � , ��(!  ,%!�4 ! � �#%+#
%$4%> %4&�'! !,  $( %$ &$ �,'�3�  $( � '�( 4 (� 5  $ 6( ,�3� $(! �!  F $4 � � � ��! �

K



� '�! �� � �$ (# �(# � #�$4 � (# �  �� �$ 2�,'�3�  $( E �>%+ &! 4 (� � , ��(
(# !(�&+(&� � +�$( $(! � 4&��(%�$ �$4 5 $ 6( ,�3� $( 9�� ,��(%+%,�$(! %$ 9&�(# �
(��%$ %$� !+# � ! %$ � ��$(#'3 !&�> 3 �! � � !&'( �9 %$( �$�' �$4  G( �$�' � �$%(��%$�
�5�  +(%> ! ��&� 	4�(� � !  F $4 �  ( �' � �) � �

� 
� ��� ������� ��� � ����� ����

;# +�� 4�(� 9�� (#%!  >�'&�(%�$ �� 4���$ 9��� (# @JC���J��	 /�0�JC��
�� ��	
 ��� ��� ���� ��	
� ���� FE; � �9 (# =$!(%(&( 9�� 2�,'�3� $( �  ! ��+# �=�F � �
;# FE; %! � �� ��$4�� !��,' 4���$ 9��� (# � �$4�(��3  �,'�3� $( � �%!( �
4�(� 9�� �''  �,'�3  ! �#� �� +�> � 4 53 (# !�+%�' ! +&�%(3 !3!( � �> � (# ,  �%�4
7-	<7 � E�+%�' %$!&��$+ +�$(�%5&(%�$! �� +��,&'!��3 9�� 4 ,  $4 $(  �,'�3  !  ��$	
%$� �5 �> � � %$%�&� ��� (#�( %! 9�  �9 !� +%�' %$!&��$+ +�$(�%5&(%�$! � ��� > � �
���$� (# 4 ,  $4 $(  �,'�3  ! !,  +%6+ ���&,! ���
 %$� � ���%$�' ,��(	(%�  5�!%!
�$4 +%> %' ! �>�$(! ��  G+'&4 4 � � '(#�&�# (# ! ���&,! �� $�( !��,' 4 � (# =�FE
+�> �! ��� (#�$ :� �9 (# �  �� �$ '�5�&� 9��+ �

;# ! +�$4 %�,��(�$( !�&�+ �,��( 9��� (# %$9��� �(%�$ �9 (# FE; %! (# � ���
	
C��J��	 
���0	�
 ����� ��������  ���� ���� ��� ��2H �� �9 (# � 4 ��' 2�,'�3� $(
E �>%+ � ;# ! 4�(� +�$!%!( �9 !,  ''! 9�� %$4%> %4&�'! �#� � + %> + �(�%$ 5  $ 6(
,�3� $(! 9��� (# F� � F !%4 ! &$ �,'�3� $( 5  $ 6( �� �!!%!(�$+ � (# ! 4�(� �'!�
� +��4 > �3 4 (�%' 4 %$9��� �(%�$ �5�&( %$+��  ��%$( $�$+ ,�3� $(! � '�( 4 (� (# 
,��(%+%,�(%�$ %$ 9&�(# � (��%$ %$� !+# � ! �

E%$+ (# 5�!%+ !��,'%$� �9 (# =�FE � !&'(! 9��� (#  �,'�3�  $( � �%!( � � �$'3
%$4%> %4&�'! �#�  G, �% $+ �( ' �!( �$ !,  '' �9 4 ,  $4 $(  �,'�3� $( 5  (�  $
7-	<7 �� !��,' 4 � ;#%! !��,'%$� %�,'% ! (#�( �$ !#�&'4 � !(�%+( (# �$�'3!%!
(�  $(��$(! %$(� ,������� ! 9��� &$ �,'�3� $( (#�( � � ,� >%�&!'3  �,'�3 4
5 +�&! (# +�$(��' ���&, 4� ! $�( �''�� (� +�$!(�&+( � $�$	(� �(�  $( �&(+�� 9��
(� �( 4 %$4%> %4&�'! �#� 4%4 $�(  G,  �% $+ � �%!( � 4 &$ �,'�3�  $( 5  9�� � ;# 
=�FE !��,' ! ��&�#'3 �� �9 (# �> ��'' 4 ,  $4 $(  �,'�3�  $( �$4 5 $ 6( � + %,( �
� !&'(%$� (� -< � �K�7 %$4%> %4&�'! %$ (# ,  �%�4 7-	<7 9�� 5�(# 2�!( �$4 * !( �  �� �$3
�$4 (� : ��<* �:7< !,  ''! �� �

�st� ���¥ |v |�|u�|��� �}~� wt� ¦�}� |� ���w}|� |}�t u�� �~} ��{u}u�|� v~�u|� }�v�|}�t t~¤���}
y~�v �~w }�{~}w wt� }���u{w ~� ����§w u� wt� �¥s }�{~}wv ��{�~z� ��w |w wt� v|� � wu�� � �� vx�t
| �|v� {|}wu�u{|�wv �|z �� }��~}y�y |v ��{�~z�y � �� � ¤tu�� t|�u�� |� u�w�}�vtu{ � stuv u�{�u�v
| vw}x�wx}|� x�y�}}�{~}wu�� ~� wt� w}�|w� ��w � |�y ¤� ��}��y wt� ���¥ | v��~�y wu� � ¤ uwt wt�
~}u� u�|� ����§w y|w| � v~ {|z� ��wv {|}|���� w~ y�{��y��w ��{�~z� ��w |}� u���xy�y �}�vx�wu�� u� |�

7



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

;# ,��(%+%,�(%�$ 4�(� �� +�'' +( 4 9�� �'' ,��(%+%,�$(! %$ 9&�(# � (��%$ %$� � � (��%$	
%$� � %$( ���(%�$ !&5!%4 % ! �$4 '�$�&�� +�&�! ! %$ �  �� �$3 ��&� 	4�(�� 9�� %$( �$�'
��$%(��%$� �$4 !(�(%!(%+! �$ (# +�$( $(! �9 9&�(# � (��%$ %$� (#�( � � � �&'��'3
,&5'%!# 4 � ;# ! 4�(� � , ��( %$9��� �(%�$ �5�&( (# (3,  �9 +�&�! ! � (# %$( $4 4
%$( ���(%�$ �5�  +(%> ! �$4 ��&�# %$9��� �(%�$ �5�&( (# +�$( $(! �9 (# +�&�! ! � %(#
� !,  +( (� (# !
 %''! ,��>%4 4 � ;# 3 ,��>%4 �$ �> �>% � �5�&( (# ,  �!�$! %$ �&� 	
,������� ! � (# (3,  �9 ,������� � (# �%� �9 (# +�&�! ! � (# (3,  �9 (��%$ %$�
��# (# � (# (��%$ %$� (�
 ! ,'�+ %$ +'�!!���� ! �� ��$ (# � �5� � � (# +���% � �9 (# 
,������� �$4 (# 5  �%$$%$� �$4  $4%$� �9 (# (� �(�  $( �$4 ���%$ ,  �!�$�' +#��	
�+( �%!(%+! �9 (# ,��(%+%,�$(! �%$9��� �(%�$ �5�&( ! G � �� � $�(%�$�'%(3� (# � �%�$
%$ �#%+# (# ,������� (�
 ! ,'�+ � (#  4&+�(%�$�' �((�%$�  $( � (#  �,'�3� $(
!(�(&! 5  9�� (� �(�  $( �$4 �(# � %�,��(�$( +#���+( �%!(%+!� � ;# 4�(� �'!� %$4%	
+�( (# (3,  �9 %$+��  ��%$( $�$+ ,�%4 4&�%$� (# ,��(%+%,�(%�$ %$ � ,������� �
E��,' !%� �9 (# �&� 	4�(� ���&$(! -) �7K7 %$4%> %4&�'! +��� !, �$4%$� (� 7� �<:*
!,  ''! �9 (� �(�  $( %$ (# ,  �%�4 :	<7 �9�� * !( �  �� �$3� �$4 <�	7 9�� (# $ �
9 4 ��' !(�( !� � =$ ,�%$+%, ' � %$4%> %4&�'! � + %> %$� (��%$%$� � '�( 4 5  $ 6(! (#�( �� 
!��,' 4 %$ (# =�FE !#�&'4 5 ,��( �9 (# �&� 	4�(� � �

;# ! 4�(� � � �  �� 4 (� (# =�FE 4�(� 53 (# !� +%�' %$!&��$+ $&�5 � �$4 �44%	
(%�$�' +�>��%�( ! � 8  �� 4 4�(� !&,,'3 �$ %$( ���( 4  >�'&�(%�$ 4�(� 5�! +�$!%!(%$�
�9 +��,���5' � '�$�%(&4%$�' %$9��� �(%�$ 9�� (� �(�  $( �$4 +�$(��' ���&, (#�( +�> �!
�'' ,��(%+%,�$(! %$ 9&�(# � (��%$ %$� � � (��%$ %$� � %$( ���(%�$ !&5!%4 % ! �$4 !#��(	( ��
(��%$%$� +�&�! ! �! � '' �! '�$�&�� (��%$ %$� �

=$ �44%(%�$ (� �  ��%$� (# 4%L � $( 6 ' ! � $&� ��&! +��� +(%�$! �� %� ,' �  $( 4
%$ ��4 � (� %$+� �! (# �&�'%(3 �9 (# 4�(� ) =$+�$!%!( $+% ! �9 5 �(# 6 ' ! � ++&�� 4
� %(# � !,  +( (� (# � , ��( 4 ' > ' �9  4&+�(%�$ �$4 �++&,�(%�$�' !(�(&! � (# 3 �� �9
5%�(# �$4 (# 9�� %'3 !(�(&! � � � ��> 4 � ;# +��� +(%�$ �9 (# >��%�5' ,��>%4%$�
%$9��� �(%�$ �$ (# ' > ' �9 !+#��' �$4 ,��9 !!%�$�'  4&+�(%�$ %!  !,  +%�''3 %�,��(�$(
9�� (#%! !(&43� 5 +�&! � �!!&�  (# %$4%> %4&�' !
 %''! (� 5  (# 4 +%!%> � �!�$
9�� �$ �!!%�$ 4 %$(� (� �(�  $( � � ! (# %$9��� �(%�$ �9 (# %$4%> %4&�' �! >�+�(%�$�'
(��%$ %$� %! ,��> %4 4 53 (#  �,'�3 �! � � !&,,�! %( (� 5  (# ' > ' �9  4&+�(%�$ �
�#%+# %! $ + !!��3 (� 9&'6' (# %$4%> %4&�' �! ,� +%! � �5 � 5&( (# %$4%> %4&�' �! 9��� �'
u�w��}|w�y y|w| y��~w�y |v ���¥©�� u� wt� �~��~¤ u��

��~¤���} � wt�}� |}� �±��{wu~�v w~ wtuv ® ¥u��� ¤� §�y {|}wu�u{|�wv ¤ uwt~xw |�z {|z���wv ~�
u��~� �v � |u�w��|��� � xvu�� ~� wt� ��}��y y|w| uv wt� ~��z ~{wu~� w~ �x��z uy��wu�z w}�|w� ��w �}~x{

:



!
 %'' ' > ' � �3 '% �5�> (#%! , �!%(%�$ � � 4 (�%' 4 4 !+�%,(%�$ �9 (# +��� +(%�$ +�$
5 9�&$4 %$ F $4 �  ( �' � ��) � +#�,( � *� �

� 
� ��� �� � � ����� �� �� ���

;# 5�!%+ � �&'�(%�$ �9 9&�(# � (��%$%$� ,��>%4 ! �$'3 � > �3 5�!%+ 9���  ���
 � 5&(
4� ! $�( 4 6$ !,  +%6+ (� �(�  $(! � %(# � !,  +( (� %$( ���(%�$ (��� (! �� !,  +%6+
(��� ( ���&,! � � �3 4%L � $( (� �(�  $(! +�$ 5  %�,' �  $( 4 &$4 � (# !��  � �&	
'�(%�$ � �� � (��%$%$� 9�� +��  � �4>�$+ �  $( �� !#��(	( �� +�&�! ! 9�� > �3 '�$�	( ��
&$ �,'�3 4 �� 5�(# � ,��( 4 �! �9&�(# � >�+�(%�$�' (��%$ %$�� � � F 9�� (&�$%$� (�
�$  �,%�%+�' �$�'3!%! � � 4%!+&!! �#%+# !,  +%6+ (3,  ! �9 9&�(# � (��%$ %$� � �3 �++&�
�$4 #�� (3,  ! !&+# +�$ 5  %4 $(%6 4 %$ (# 4�(� � =( %! � �&%� 4 (� %4 $(%93 !&+#
+�# � $( (3,  ! �9 9&(# � (��%$%$� %$ (# 4�(� �! (# � � %�#( 5  > �3 # ( ��� $ �&!
���&,! �9 ,��(%+%,�$(! � =$ (# 9�''�� %$� � � 4%!+&!! �#%+# (3, ! �9 (��%$ %$� � %�#(
�++&� 5�! 4 5�(# �%� �$ (# (3,  �9 (� �(�  $( �! � , ��( 4 %$ (# �&� 	4�(� �! � '' �!
�%%� (# '�5 �&� � ��
 ( !(�(&! � �,'�3 4�&$ �,'�3 4 � %$ +��5%$�(%�$ � %(# � !,  +%6+
(� �(�  $( �! � +��4 4 %$ (# 5  $ 6( 4�(� �

;#%! (3,�'��3  !(�5'%!# ! � !�+%�	 +�$�� %+ 9���  ���
 &$4 � �#%+# � +�$ %4 $(%93
� '�(%> '3 +�# � $( (� �(�  $(! 9�� (# ,  �%�4 �9 �5! �>�(%�$ � 53 +�$!%4 �%$� 5�(#
(# %$9��� �(%�$ �$ (# (3,  �9 (� �(�  $( �>�%'�5' %$ (# �&� 	4�(� �!  � +#$ � �
8%�& ' � *&$!+# �* 9�� �$ %$	4 ,(# 4 !+�%,(%�$ �9 (# %$9��� �(%�$ ,��>%4 4 � �$4
(# +'�! $ !! (� %$( �$�' '�5�&� � ��
 (! �! %$4%+�( 4 53 (# =�FE�4�(� �$  �,'�3	
� $( !(�(&! � �� >%�&! 4 +�%,(%�$!� �$ (# (3,  ! �9 (� �(�  $( 4� $�( 4%!(%$�&%!#
(� �(�  $(! ,��>%4%$� 5�!%+ !� +%�' !
 %''! �� !
 %''! ,� ,��%$� (# � �5	! ��+# 9��� (� �(	
� $( �L �%$� + �(%6 4 ,��9 !!%�$�' !
 %''! � � ! (#%! !(&43 &! ! �  �� 4 4�(� � � +�$
�44%(%�$�''3 %4 $(%93 #�� +'�! (# (� �(�  $( %! (� � 6�� !, +%6+ '�5�&� � ��
 (
53  G,'�%(%$� (# %$9��� �(%�$ 9��� (# �++&,�(%�$�' !(�(&! >��%�5' �! � '' �! � 
+�$ 4%!(%$�&%!# #�� !,  +%6+ (# (��%$%$� %! 53 &!%$� �'' �>�%'�5' %$9��� �(%�$ 9���
5 $ 6( ,�3� $(! �$4 (# (3,  �9 (��%$ %$� >��%�5' �9 (# �&� 	4�(� �

=$ (#  $4 � � 6$4 ! > $ 4%L � $( (3,  ! �9 9&�(# � (��%$ %$� �#%+# � +�$ %4 $(%93
�$4 �#%+# 4%L � �++��4%$� (� (# ' > ' �9 � ++&,�(%�$�' !,  +%6+ !
 %''! �$4 +'�! $ !!
(� (# %$( �$�' '�5�&� � ��
 ( � ;# 9�''�� %$� ! +(%�$ ,��>%4 ! ! > $ 4%L � $( (3,  !
�9 9&�(# � (��%$ %$� �� 9 �� 4 (� �! (3,  ���	 �� ��

���� ~� wt�v� y�v�}u{wu~�v �|v�y ~� x���}��y �x��y|w| �z ��|v�t��� |��� �£²²¡� y~�v yuvwu��
�xuvt ¤t�wt�} wt� w}|u�u�� ¤|v �|}}u�y ~xw |v |� |y�x vw���w ~} | }�w}|u�u�� � ¤t�wt�} uw ¤|v |
�x���wu� � ~} {|}w�wu� � w}�|w� ��w

<



�� � � 
�C�
�	��� � 0� ��� � 0� ���0 ��� 0��
			�
J 	
������ ;#%! (3,  �9 (��%$ %$�
,��> %4 ! $�$	>�+�(%�$�' !
 %''! %$  4&+�(%�$�' %$!(%(&(%�$! �� ,��(%+%,�$(! �� (�
 %$�
,��( %$ ,������� !  >�'&�(%$� (# %� ,��5' � ! %$ 6$4%$� � �&'��  �,'�3� $( ���� 
� �� ������ �� ���� ��� 
 ) �� ���� � ;# (��%$ %$� ,��>%4 ! !
 %''! �$ � � $ ��' ' > ' �$4
9�+&! ! �$ �$ %�,��> � $( �9 (# � �5 ! ��+# ,�� + !! � =$ �(# � +�! ! !#��(	( �� (��%$	
%$� %! %�,' �  $( 4 �! � 6�!( !(�� 9�� +�$(%$& 4 (��%$ %$� � !� (#�( (# ,������� !
,� ,�� (# ,��(%+%,�$(! 9�� �$�(# � 9&�(# � (��%$ %$� �	�!� (�� � � �� ���� �� � � =$
!#��(	( �� (��%$%$� � (# ,��>%!%�$ �9 ,��9 !!%�$ !,  +%6+ !
 %''! %! !&,,�! 4 (� 5  �9
� %$�� %� ,��(�$+ �$4 %$4%> %4&�'! �#�  $( � (#%! (3,  �9 (� �(�  $( �� !&,,�! 4
(� '�+
 9&$4��  $(�' � $ ��' !
 %''! �$4 !�+%�' !
 %''! 9�� � �5 ! ��+# � * �!!&�  (# ! 
(� �(�  $(! $�( (� ,��>%4 9��� �' + �(%6+�( ! �� 4 ��  ! �

�� � � 
�A �0��� �� 0C ���
� C
���00����� 0� ���0 ��� 	�������0 ;# �5�  +(%> �9
(#%! (3,  �9 9&�(# �  4&+�(%�$ %! (# %�,��> �  $( �9 (# !(��(%$� ,�!%(%�$ %$ 6$4%$� �
$ � � �5 53 ,��> %4%$� �44%(%�$�' !
 %''! �$4 !,  +%6+ ,��9 !!%�$�' 
$�� ' 4� %$ !#��(	
( �� �$4 � 4%&� 	( �� +�&�! ! � ;# ! ,������� ! ! �> (� ' ��$ �� 9� !# $ &,
�9 !%$�' !
 %''! �  �� � +��,&( � !
 %''! �� (# $ � �, ��(%�$�' ,��+(%! ! � ;# 3 �� %!
%$( $4 4 9�� &$ �,'�3 4 �� ,  �!�$! �( �%!
 �9 5  +�� %$� &$ �,'�3 4 %$ ��4 � (�
9�+%'%(�( %$( ���(%�$ %$(� 9&''  �,'�3�  $( �

;#%! (3,  �9 (� �(�  $( +��� !, �$4! (� (# >�!( � �� ��%(3 �9 ,&5'%+ ! +(�� !,�$!�� 4
9&�(# � (��%$%$� ,������� ! �$4 %! &!&�''3 +���% 4 �&( 53  G( �$�'  4&+�(%�$�' %$	
!(%(&(%�$! � "�&�! ! ,��>%4 +'�!!�� �� (��%$%$� �$4 (# �+�&%!%(%�$ �9 ,��9 !!%�$�'

$�� ' 4� 53 ���
 %$�  G, �% $+ � =$ ��!( +�! ! � ,��(%+%,�$(! �� ,��>%4 4 + �(%6 	
+�( ! �5 �&( (# +�&�! ! � !%�$�''%$� � 9� !# 4 �� $ � '3 �+�&%� 4 !
 %''! �$4 (# ���&$(
�9 (# ��3 �$4 ���
	 G, �% $+ �+#% > 4 � ;# (� �(�  $( %! !,  +%6+ (� (# !
 %''! �9 (# 
6�!( >� +�(%�$�' (��%$ %$� 4 ��  �$4 �%� ! �( %$+� �!%$� (# %$4%> %4&�' +#�$+ ! �9 6$4	
%$� $ �  �,'�3�  $( � %(#%$ (# %� ,��9 !!%�$ � "��,�� 4 (� (# !#��(	( �� +�&�! !
�5�> � (#%! (3,  �9 (��%$ %$� %! !&,,�! 4 (� %$�& $+ (# � �(+#%$� ,��5�5%'%(3 �9 (# 
&$ �,'�3 4 � %(# � �5! �L � 4 5  +�&! �9 9��� �' + �(%6+�( ! �9( � (��%$ %$� �

��� ����
��	��� A �� 	�� ����	����� 0� 0	�J �
�	
������ ;#%! (3,  �9 (��%$	
%$� +�$!%!(! �9 (# ,��> %!%�$ �9 � $ � �$4 +��,� # $!%> (��%$ %$� �++��4%$� (� (# 
� �&'�(%�$ �9 (# �  �� �$ 4&�' !3!( � �9 >� +�(%�$�' (��%$ %$� � =( %! �L � 4 (� %$4%> %4	
&�'! �#� +��,' ( 4 �'� �43 � 6�!( >�+�(%�$�' (��%$ %$� �$4 9�+ ! > � 4%� +&'(% ! %$
6$4%$� � $ �  �,'�3� $( � %(# %$ (# %� ,��9 !!%�$ � �  (��%$%$� %! 9��� �' >�+�(%�$�'
(��%$ %$� %$(� � + �(%6 4 �++&,�(%�$ �9( � (#  $4 �9 � 6�!( >�+�(%�$�' (��%$ %$� � =(

�



�%�#( #�� > � �'!� 5  �L � 4 (� %$4%> %4&�'! � %(#�&( � 6�!( 9��� �' (��%$ %$� � �,
(� <) � (#%! (3,  �9 (� �(�  $( %! �'!� �++ !!%5 ' (� %$4%> %4&�'! � %(#�&( (# 9��� �'
+�%( �%�$ �9 �$ + !!%(3� 9�� +��  � �4>�$+ �  $( � ���(%+%,�$(! �� (# $ ���$( 4 �$
%$+�� ��%$( $�$+ �! � '��$ �

�&�'%6+�(%�$ >%� (#  4&+�(%�$�' !3!( � �� (��%$ %$� ,��>%4 ! � %4 '3 �++ ,( 4 9��� �'
+ �(%6+�( ! �++��4%$� (� (# >�+�(%�$�' (��%$ %$� �9 (# �  �� �$ 4&�' !3!( � � �#%+#
+�$!%!(! �9 5 �(# � (# �� (%+�' (��%$%$� �$4 ���
  G,  �% $+ � ;# (# �� (%+�' ,��( �9
(# (��%$ %$� (�
 ! ,'�+ %$ (# ,&5'%+  4&+�(%�$ !3!( � � ;# ,��+(%+�' ,��( �9 (# 
,������� %! �9( $ +���% 4 �&( %$ 6�� ! ,��>%4%$� ,��(%+%,�$(! ���
  G, �% $+ %$
(# %� 6 '4 � 5&( !�� (%�  ! �'!� %$ (��%$ %$�  !(�5'%!#�  $(! �9 (# %$!(%(&(%�$! ,��>%4%$�
(#%! (3,  �9 (��%$%$� � ;#%! (3,  �9 (� �(�  $( �%� ! �( (# �+#% > �  $( �9 � 9��� �'
� �5 �&�'%6+�(%�$ %$ ��4 � (� %� ,��> (# � �5 ��(+# �

�� � �
������ ��
 0C ���
� � �� ���
0 ;# � �%$ �5�  +(%> �9 (#%! (3,  �9 (��%$ %$�
%! (# ,��> %!%�$ �9 !,  +%6+ � ++&,�(%�$�' �$4 !�+%�' !
 %''! (� %$4%> %4&�'! �#� %$( $4 (�
�++ ,( � � �5 �L � �$4 (� 9&'6 ' (# 9��� �' � �&%� �  $(! 9�� (# !,  +%6+ � �5 � ;��%$%$� �9
(#%! (3,  ,��>%4 ! !,  +%6+ !
 %''! �$4 �&�'%6+�(%�$ �! 4 !+�%5  4 &$4 � �5 � � �  $ ��''3
%$4%> %4&�'! ,�!! (#��&�# !#��(	( �� +�&�! ! � %(# !,  +%6+ ,��9 !!%�$�' !
 %''! %$ ��4 �
(� �   ( (# � �&%� �  $(! 9�� � � �5 �L � � ;# +�$( $(! !&+# +�&�! ! �� +'�! '3 '%$
 4
(� (#  �,'�3� $( � %$ �#%+# %$4%> %4&�'! ��  �,'�3 4 �9( ����4! � � !&�''3 +�&�! !
(�
 ,'�+ %$ (# (��%$ %$� 4%> %!%�$ �9 +��,�$% ! � "�$( $(! �9 (# +�&�! ! �'!� +�$!%!(
�9 !� +%�' � , �!�$�' �$4 � (#�4�'��%+�' 
$�� ' 4� � "��,�� 4 (� (��%$ %$� �#%+#
�L �! � + �(%6+�(%�$ �9( � (#  $4 �9 � ,������� � (#%! (3,  �9 (��%$ %$� #�! �$'3
'%((' %� ,�+( �$ 9&(&�  �,'�3� $( ,��!,  +(! � �$+ (# � �5 ��(+# � %(# (# ,� +%! 
 �,'�3 � %! �+#% > 4 �

�� � � �
��	 ��	��
�	��� �� 	�� 
 
0	 ����
 J�
��	 ;#%! (3,  �9 (��%$ %$� �%� ! �(
%$( ���(%�$ (#��&�# ��� !&5!%4 % ! �++��4%$� (� 
 )< ��� � *�� !&5!%4 % ! �� ,�%4
9�� (#  �,'�3� $( �9 9���  �'3 '�$�	( �� &$ �,'�3 4 �$4 �� %$( $4 4 (� 4 +� �! 
(# +��, (%(%> 4%!�4>�$(�� �9 (# ! � +�&%(! 9�� (# ,  �%�4 �9 9�� %'%��%!�(%�$ � %(#
(# !
 %'' � �&%� �  $( �9 (# � �5 � =$4%> %4&�'! � + %> �$'3 ,��+(%+�' �&%4�$+ 9��
(#  �,'�3� $( �++��4%$� (� (# � �&%� �  $(! �9 (# 6�� �$4 �� $�( ,��> %4 4
+ �(%6�5' �&�'%6+�(%�$! �

�� � M�
��
 ��A����J��	 0� 0��� ;#%! (3,  �9 (� �(�  $( ,��>%4 ! (��%$ %$� 9��
%$4%> %4&�'! �#� �� $�( &$ �,'�3 4 �� (#� �( $ 4 53 &$ �,'�3� $( �  %(# � �! �

��



� (��%$%$� �� �! � +��  � �4>�$+ �  $( %$ � ,��+(%! 4 ,��9 !!%�$ � ;#%! (3,  �9 (��%$ %$�
( �� %$�( ! <) � ��&�'%6+�(%�$ 9�� +��  � �4>�$+ �  $(� ���
! 53 ,��>%4%$� '��$! (�
,��(%+%,�$(! � � '(#�&�# $�( !(�%+('3 �+(%> '�5�&� � ��
 ( ,�'%+3� +��  � �4>�$+ �  $(
��! �$ %�,��(�$( ,��( �9 ,&5'%+ ! +(�� !,�$!�� 4 9&�(# � (��%$%$� %$ (#  ��'3 < �!
��$4 5 9�� � � =$ (#%! (� �(�  $( � ,��(%+%,�$(! ��  $�5' 4 (� �5(�%$ �$ �4>�$+ 4
9��� �' 4 ��  %$ (# %� ,��9 !!%�$ �5�> (# ' > ' �9 � �&�'%6 4 � ++&,�(%�$�' (��%$ %$�
� �� � F �� � 5&!%$ !! �4� %$%!(��(%�$ � �

�� � ������� 	
��� ��� F !%4 ! 9&�(# � >� +�(%�$�' (��%$ %$� � '�$�&�� (��%$ %$� %!
�'!� ,��( �9 (# ,��>%!%�$ �9 9&�(# � (��%$%$� %$ �  �� �$3 �! � �&'�( 4 53 (# ��� �
;#  $+�&��� �  $( %$ ,��(%+%,�(%�$ %$ +�&�! ! %$ �  �� �$ %! %$( $4 4 (� %$( ���( 
�!3'&� !  
 �! � 4%!,'�+ 4 ,  �!�$! �  (#$%+ �  �� �$! �$4 � 9&�  ! %$(� (# '�5 �&�
� ��
 ( � ���(%+%,�$(! �� ,��> %4 4 !&,,��( 9�� �$ �4 �&�(  4&+�(%�$ %$ '�$�&�� 
!
 %''! (� 9& '6 ' � �&'��  �,'�3� $( �

� �0�
�C	�A� /	�	�0	��0 ;# 5�!%+ � �&'�(%�$ �9 9&�(# � (��%$ %$� ,��> %4 ! �$'3 �
> �3 5�!%+ 9���  ���
 � 5&( 4�  ! $�( 4 6$ !,  +%6+ (� �(�  $(! � %(# � !,  +( (� %$( 	
���(%�$ (��� (! �� !,  +%6+ (��� ( ���&,! � � �3 4%L � $( (� �(�  $(! +�$ 5  %�,' 	
� $( 4 &$4 � (# !��  � �&'�(%�$ � �� � (��%$ %$� 9�� +��  � �4>�$+ �  $( �� !#��(	
( �� +�&�! ! 9�� > �3 '�$�	( �� &$ �,'�3 4 �� 5�(# � ,��( 4 �! �9&�(# � >�+�(%�$�'
(��%$ %$�� � � F 9�� (&�$%$� (� �$  �,%�%+�' �$�'3!%! � � 4%!+&!! �#%+# !,  +%6+ (3,  !
�9 9&�(# � (��%$ %$� ��3 �++&� �$4 #�� (3,  ! !&+# +�$ 5  %4 $(%6 4 %$ (# 4�(� � =( %!
� �&%� 4 (� %4 $(%93 !&+# +�# � $( (3,  ! �9 9&(# � (��%$ %$� %$ (# 4�(� �! (# � � %�#(
5  > �3 # ( ��� $ �&! ���&,! �9 ,��(%+%,�$(! � =$ (# 9�''�� %$� � � 4%!+&!! �#%+#
(3, ! �9 (��%$ %$� � %�#( �++&� 5�! 4 5�(# �%� �$ (# (3,  �9 (� �(�  $( �! � ,��( 4
%$ (# �&� 	4�(� �! � '' �! �%%� (# '�5�&� � ��
 ( !(�(&! � �,'�3 4�&$ �,'�3 4 � %$
+��5%$�(%�$ � %(# � !,  +%6+ (� �(�  $( �! � +��4 4 %$ (# 5  $ 6( 4�(� �

;#%! (3,�'��3  !(�5'%!# ! � !�+%�	 +�$�� %+ 9���  ���
 &$4 � �#%+# � +�$ %4 $(%93
� '�(%> '3 +�# � $( (� �(�  $(! 9�� (# ,  �%�4 �9 �5! �>�(%�$ � 53 +�$!%4 �%$� 5�(#
(# %$9��� �(%�$ �$ (# (3,  �9 (� �(�  $( �>�%'�5' %$ (# �&� 	4�(� �!  � +#$ � �
8%�& ' � *&$!+# �* 9�� �$ %$	4 ,(# 4 !+�%,(%�$ �9 (# %$9��� �(%�$ ,��>%4 4 � �$4
(# +'�! $ !! (� %$( �$�' '�5�&� � ��
 (! �! %$4%+�( 4 53 (# =�FE�4�(� �$  �,'�3	
� $( !(�(&! � �� >%�&! 4 +�%,(%�$!� �$ (# (3,  ! �9 (� �(�  $( 4� $�( 4%!(%$�&%!#

���� ~� wt�v� y�v�}u{wu~�v �|v�y ~� x���}��y �x��y|w| �z ��|v�t��� |��� �£²²¡� y~�v yuvwu��
�xuvt ¤t�wt�} wt� w}|u�u�� ¤|v �|}}u�y ~xw |v |� |y�x vw���w ~} | }�w}|u�u�� � ¤t�wt�} uw ¤|v |

��



(� �(�  $(! ,��>%4%$� 5�!%+ !� +%�' !
 %''! �� !
 %''! ,� ,��%$� (# � �5	! ��+# 9��� (� �(	
� $( �L �%$� + �(%6 4 ,��9 !!%�$�' !
 %''! � � ! (#%! !(&43 &! ! �  �� 4 4�(� � � +�$
�44%(%�$�''3 %4 $(%93 #�� +'�! (# (� �(�  $( %! (� � 6�� !, +%6+ '�5�&� � ��
 (
53  G,'�%(%$� (# %$9��� �(%�$ 9��� (# �++&,�(%�$�' !(�(&! >��%�5' �! � '' �! � 
+�$ 4%!(%$�&%!# #�� !,  +%6+ (# (��%$%$� %! 53 &!%$� �'' �>�%'�5' %$9��� �(%�$ 9���
5 $ 6( ,�3� $(! �$4 (# (3,  �9 (��%$ %$� >��%�5' �9 (# �&� 	4�(� �

=$ (#  $4 � � 6$4 ! > $ 4%L � $( (3,  ! �9 9&�(# � (��%$ %$� �#%+# � +�$ %4 $(%93
�$4 �#%+# 4%L � �++��4%$� (� (# ' > ' �9 � ++&,�(%�$�' !,  +%6+ !
 %''! �$4 +'�! $ !!
(� (# %$( �$�' '�5�&� � ��
 ( � ;# 9�''�� %$� ! +(%�$ ,��>%4 ! ! > $ 4%L � $( (3,  !
�9 9&�(# � (��%$ %$� �� 9 �� 4 (� �! (3,  ���	 �� ��

�� � � 
�C�
�	��� � 0� ��� � 0� ���0 ��� 0��
			�
J 	
������ ;#%! (3,  �9 (��%$ %$�
,��> %4 ! $�$	>�+�(%�$�' !
 %''! %$  4&+�(%�$�' %$!(%(&(%�$! �� ,��(%+%,�$(! �� (�
 %$�
,��( %$ ,������� !  >�'&�(%$� (# %� ,��5' � ! %$ 6$4%$� � �&'��  �,'�3� $( ���� 
� �� ������ �� ���� ��� 
 ) �� ���� � ;# (��%$ %$� ,��>%4 ! !
 %''! �$ � � $ ��' ' > ' �$4
9�+&! ! �$ �$ %�,��> � $( �9 (# � �5 ! ��+# ,�� + !! � =$ �(# � +�! ! !#��(	( �� (��%$	
%$� %! %�,' �  $( 4 �! � 6�!( !(�� 9�� +�$(%$& 4 (��%$ %$� � !� (#�( (# ,������� !
,� ,�� (# ,��(%+%,�$(! 9�� �$�(# � 9&�(# � (��%$ %$� �	�!� (�� � � �� ���� �� � � =$
!#��(	( �� (��%$%$� � (# ,��>%!%�$ �9 ,��9 !!%�$ !,  +%6+ !
 %''! %! !&,,�! 4 (� 5  �9
� %$�� %� ,��(�$+ �$4 %$4%> %4&�'! �#�  $( � (#%! (3,  �9 (� �(�  $( �� !&,,�! 4
(� '�+
 9&$4��  $(�' � $ ��' !
 %''! �$4 !�+%�' !
 %''! 9�� � �5 ! ��+# � * �!!&�  (# ! 
(� �(�  $(! $�( (� ,��>%4 9��� �' + �(%6+�( ! �� 4 ��  ! �

�� � � 
�A �0��� �� 0C ���
� C
���00����� 0� ���0 ��� 	�������0 ;# �5�  +(%> �9
(#%! (3,  �9 9&�(# �  4&+�(%�$ %! (# %�,��> �  $( �9 (# !(��(%$� ,�!%(%�$ %$ 6$4%$� �
$ � � �5 53 ,��> %4%$� �44%(%�$�' !
 %''! �$4 !,  +%6+ ,��9 !!%�$�' 
$�� ' 4� %$ !#��(	
( �� �$4 � 4%&� 	( �� +�&�! ! � ;# ! ,������� ! ! �> (� ' ��$ �� 9� !# $ &,
�9 !%$�' !
 %''! �  �� � +��,&( � !
 %''! �� (# $ � �, ��(%�$�' ,��+(%! ! � ;# 3 �� %!
%$( $4 4 9�� &$ �,'�3 4 �� ,  �!�$! �( �%!
 �9 5  +�� %$� &$ �,'�3 4 %$ ��4 � (�
9�+%'%(�( %$( ���(%�$ %$(� 9&''  �,'�3�  $( �

;#%! (3,  �9 (� �(�  $( +��� !, �$4! (� (# >�!( � �� ��%(3 �9 ,&5'%+ ! +(�� !,�$!�� 4
9&�(# � (��%$%$� ,������� ! �$4 %! &!&�''3 +���% 4 �&( 53  G( �$�'  4&+�(%�$�' %$	
!(%(&(%�$! � "�&�! ! ,��>%4 +'�!!�� �� (��%$%$� �$4 (# �+�&%!%(%�$ �9 ,��9 !!%�$�'

�x ���wu� � ~} {|}w�wu� � w}�|w� ��w

�*




$�� ' 4� 53 ���
 %$�  G, �% $+ � =$ ��!( +�! ! � ,��(%+%,�$(! �� ,��>%4 4 + �(%6 	
+�( ! �5 �&( (# +�&�! ! � !%�$�''%$� � 9� !# 4 �� $ � '3 �+�&%� 4 !
 %''! �$4 (# ���&$(
�9 (# ��3 �$4 ���
	 G, �% $+ �+#% > 4 � ;# (� �(�  $( %! !,  +%6+ (� (# !
 %''! �9 (# 
6�!( >� +�(%�$�' (��%$ %$� 4 ��  �$4 �%� ! �( %$+� �!%$� (# %$4%> %4&�' +#�$+ ! �9 6$4	
%$� $ �  �,'�3�  $( � %(#%$ (# %� ,��9 !!%�$ � "��,�� 4 (� (# !#��(	( �� +�&�! !
�5�> � (#%! (3,  �9 (��%$ %$� %! !&,,�! 4 (� %$�& $+ (# � �(+#%$� ,��5�5%'%(3 �9 (# 
&$ �,'�3 4 � %(# � �5! �L � 4 5  +�&! �9 9��� �' + �(%6+�( ! �9( � (��%$ %$� �

��� ����
��	��� A �� 	�� ����	����� 0� 0	�J �
�	
������ ;#%! (3,  �9 (��%$	
%$� +�$!%!(! �9 (# ,��> %!%�$ �9 � $ � �$4 +��,� # $!%> (��%$ %$� �++��4%$� (� (# 
� �&'�(%�$ �9 (# �  �� �$ 4&�' !3!( � �9 >� +�(%�$�' (��%$ %$� � =( %! �L � 4 (� %$4%> %4	
&�'! �#� +��,' ( 4 �'� �43 � 6�!( >�+�(%�$�' (��%$ %$� �$4 9�+ ! > � 4%� +&'(% ! %$
6$4%$� � $ �  �,'�3� $( � %(# %$ (# %� ,��9 !!%�$ � �  (��%$%$� %! 9��� �' >�+�(%�$�'
(��%$ %$� %$(� � + �(%6 4 �++&,�(%�$ �9( � (#  $4 �9 � 6�!( >�+�(%�$�' (��%$ %$� � =(
� %�#( #�� > � �'!� 5  �L � 4 (� %$4%> %4&�'! � %(#�&( � 6�!( 9��� �' (��%$ %$� � �,
(� <) � (#%! (3,  �9 (� �(�  $( %! �'!� �++ !!%5 ' (� %$4%> %4&�'! � %(#�&( (# 9��� �'
+�%( �%�$ �9 �$ + !!%(3� 9�� +��  � �4>�$+ �  $( � ���(%+%,�$(! �� (# $ ���$( 4 �$
%$+�� ��%$( $�$+ �! � '��$ �

�&�'%6+�(%�$ >%� (#  4&+�(%�$�' !3!( � �� (��%$ %$� ,��>%4 ! � %4 '3 �++ ,( 4 9��� �'
+ �(%6+�( ! �++��4%$� (� (# >�+�(%�$�' (��%$ %$� �9 (# �  �� �$ 4&�' !3!( � � �#%+#
+�$!%!(! �9 5 �(# � (# �� (%+�' (��%$%$� �$4 ���
  G,  �% $+ � ;# (# �� (%+�' ,��( �9
(# (��%$ %$� (�
 ! ,'�+ %$ (# ,&5'%+  4&+�(%�$ !3!( � � ;# ,��+(%+�' ,��( �9 (# 
,������� %! �9( $ +���% 4 �&( %$ 6�� ! ,��>%4%$� ,��(%+%,�$(! ���
  G, �% $+ %$
(# %� 6 '4 � 5&( !�� (%�  ! �'!� %$ (��%$ %$�  !(�5'%!#�  $(! �9 (# %$!(%(&(%�$! ,��>%4%$�
(#%! (3,  �9 (��%$%$� � ;#%! (3,  �9 (� �(�  $( �%� ! �( (# �+#% > �  $( �9 � 9��� �'
� �5 �&�'%6+�(%�$ %$ ��4 � (� %� ,��> (# � �5 ��(+# �

�� � �
������ ��
 0C ���
� � �� ���
0 ;# � �%$ �5�  +(%> �9 (#%! (3,  �9 (��%$ %$�
%! (# ,��> %!%�$ �9 !,  +%6+ � ++&,�(%�$�' �$4 !�+%�' !
 %''! (� %$4%> %4&�'! �#� %$( $4 (�
�++ ,( � � �5 �L � �$4 (� 9&'6 ' (# 9��� �' � �&%� �  $(! 9�� (# !,  +%6+ � �5 � ;��%$%$� �9
(#%! (3,  ,��>%4 ! !,  +%6+ !
 %''! �$4 �&�'%6+�(%�$ �! 4 !+�%5  4 &$4 � �5 � � �  $ ��''3
%$4%> %4&�'! ,�!! (#��&�# !#��(	( �� +�&�! ! � %(# !,  +%6+ ,��9 !!%�$�' !
 %''! %$ ��4 �
(� �   ( (# � �&%� �  $(! 9�� � � �5 �L � � ;# +�$( $(! !&+# +�&�! ! �� +'�! '3 '%$
 4
(� (#  �,'�3� $( � %$ �#%+# %$4%> %4&�'! ��  �,'�3 4 �9( ����4! � � !&�''3 +�&�! !
(�
 ,'�+ %$ (# (��%$ %$� 4%> %!%�$ �9 +��,�$% ! � "�$( $(! �9 (# +�&�! ! �'!� +�$!%!(

�)



�9 !�+%�' � , �!�$�' �$4 � (#�4�'��%+�' 
$�� ' 4� � "��,�� 4 (� (��%$ %$� �#%+#
�L �! � + �(%6+�(%�$ �9( � (#  $4 �9 � ,������� � (#%! (3,  �9 (��%$ %$� #�! �$'3
'%((' %� ,�+( �$ 9&(&�  �,'�3� $( ,��!,  +(! � �$+ (# � �5 ��(+# � %(# (# ,� +%! 
 �,'�3 � %! �+#% > 4 �

�� � � �
��	 ��	��
�	��� �� 	�� 
 
0	 ����
 J�
��	 ;#%! (3,  �9 (��%$ %$� �%� ! �(
%$( ���(%�$ (#��&�# ��� !&5!%4 % ! �++��4%$� (� 
 )< ��� � *�� !&5!%4 % ! �� ,�%4
9�� (#  �,'�3� $( �9 9���  �'3 '�$�	( �� &$ �,'�3 4 �$4 �� %$( $4 4 (� 4 +� �! 
(# +��, (%(%> 4%!�4>�$(�� �9 (# ! � +�&%(! 9�� (# ,  �%�4 �9 9�� %'%��%!�(%�$ � %(#
(# !
 %'' � �&%� �  $( �9 (# � �5 � =$4%> %4&�'! � + %> �$'3 ,��+(%+�' �&%4�$+ 9��
(#  �,'�3� $( �++��4%$� (� (# � �&%� �  $(! �9 (# 6�� �$4 �� $�( ,��> %4 4
+ �(%6�5' �&�'%6+�(%�$! �

�� � M�
��
 ��A����J��	 0� 0��� ;#%! (3,  �9 (� �(�  $( ,��>%4 ! (��%$ %$� 9��
%$4%> %4&�'! �#� �� $�( &$ �,'�3 4 �� (#� �( $ 4 53 &$ �,'�3� $( �  %(# � �! �
� (��%$%$� �� �! � +��  � �4>�$+ �  $( %$ � ,��+(%! 4 ,��9 !!%�$ � ;#%! (3,  �9 (��%$ %$�
( �� %$�( ! <) � ��&�'%6+�(%�$ 9�� +��  � �4>�$+ �  $(� ���
! 53 ,��>%4%$� '��$! (�
,��(%+%,�$(! � � '(#�&�# $�( !(�%+('3 �+(%> '�5�&� � ��
 ( ,�'%+3� +��  � �4>�$+ �  $(
��! �$ %�,��(�$( ,��( �9 ,&5'%+ ! +(�� !,�$!�� 4 9&�(# � (��%$%$� %$ (#  ��'3 < �!
��$4 5 9�� � � =$ (#%! (� �(�  $( � ,��(%+%,�$(! ��  $�5' 4 (� �5(�%$ �$ �4>�$+ 4
9��� �' 4 ��  %$ (# %� ,��9 !!%�$ �5�> (# ' > ' �9 � �&�'%6 4 � ++&,�(%�$�' (��%$ %$�
� �� � F �� � 5&!%$ !! �4� %$%!(��(%�$ � �

�� � ������� 	
��� ��� F !%4 ! 9&�(# � >� +�(%�$�' (��%$ %$� � '�$�&�� (��%$ %$� %!
�'!� ,��( �9 (# ,��>%!%�$ �9 9&�(# � (��%$%$� %$ �  �� �$3 �! � �&'�( 4 53 (# ��� �
;#  $+�&��� �  $( %$ ,��(%+%,�(%�$ %$ +�&�! ! %$ �  �� �$ %! %$( $4 4 (� %$( ���( 
�!3'&� !  
 �! � 4%!,'�+ 4 ,  �!�$! �  (#$%+ �  �� �$! �$4 � 9&�  ! %$(� (# '�5 �&�
� ��
 ( � ���(%+%,�$(! �� ,��> %4 4 !&,,��( 9�� �$ �4 �&�(  4&+�(%�$ %$ '�$�&�� 
!
 %''! (� 9& '6 ' � �&'��  �,'�3� $( �

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

���(%+%,�(%�$ %$ 4%L � $( (3,  ! �9 (��%$ %$� +�$ 5 %4 $(%6 4 53  %(# � �2H 	4�(� ��
�&� 	4�(� � =$ (# 5  !( +�! � 5�(# !�&�+ ! 4 '%> � � +�# � $( %$9��� �(%�$ �5�&( (# 

�-



(� �(�  $( �$4 �$ +�$  �!%'3 %4 $(%93 (# (3,  �9 (� �(�  $( 9��� 5�(# 4�(� !�&�+ ! �

��� > � � 4& (� �&�'%(3 4 6+% $+% ! %$ (# ,��(%+%,�(%�$ 4�(� � ��$3 ,��(%+%,�$(!
� %�#( $�( 5  � +��4 4 %$ (# �&� 	4�(� � =$ (#%! +�! � (# �2H 	4�(� # ',! (� %4 $(%93
(# (� �(�  $( �$ (# 5�!%! �9 (# 5  $ 6( >��%�5' �#%+# %(! '9 �L �! > �3 !,  +%6+
%$9��� �(%�$ �5�&( (# (� �(�  $( � =$ �(# � +�! ! � � �5! �> %$4%> %4&�' � +��4!
!#�� %$�  �,'�3� $( %$ (# =�FE %$9��� �(%�$ �$4 �( (# !��  (%�  (��%$ %$� %$ (# 
�&� 	4�(� � ;#%! %! 9��  G��,' (# +�! %9 (# (� �(�  $( (�
 ! ,'�+ %$ � 6�� �$4
%$4%> %4&�'! �� ,�%4 � $��� �' !�'��3 � �� � %$( ���(%�$ !&5!%43 � �� %9 %$4%> %4&�'! �� 
,� ,�� 4 9�� ,� +%! � �5 �L �! � E%$+ � #�> (�� ! ,���( !�&�+ ! �9 4�(� � � � �
 
&! �9 �'' �>�%'�5' %$9��� �(%�$ �$4 +��5%$ 5  $ 6( %$9��� �(%�$ � %(# ,��(%+%,�(%�$
4�(� %$ ��4 � (� %4 $(%93 �'' ,��(%+%,�$(! %$ (# 4%L � $( (3,  ! � E +(%�$ � �9 (# ( +#	
$%+�' �,, $4%G 4 !+�%5  ! %$ 4 (�%'! � �#%+# >��%�5' ! � � � �&%� 4 9�� (#%! � E +(%�$
� �9 (# ( +#$%+�' �,,  $4%G 4 !+�%5  ! (# ,� +%! +�4%$� ,'�$ �

� ! +�$ 5 !#��$ %$ (�5' �* �9 ! +(%�$ * �9 (# ( +#$%+�' �,,  $4%G � ��$3 �9 (# 
(� �(�  $(! ��&'4 $�( #�> 5   $ 4 ( +( 4 �� ��&'4 #�> 5  $ 4%L � $('3 +�4 4 %9
(# � � � $�( +��5%$ 4 %$9��� �(%�$ �9 5  $ 6( �$4 ,��(%+%,�(%�$ 4�(� � =$ ,��(%+&'�� �

� ,��(%+%,�(%�$ 4�(� %! %$+��,' ( � !� (#�( � $&�5 � �9 (� �(�  $(! +�$ �$'3 5  
%4 $(%6 4 5�! 4 �$ (# 5  $ 6( !,  '' �

� ,��(%+%,�$(! %$ (��%$ %$� � %(# � !%�&'(�$ �&!  �,'�3� $( !,  ''! 4� $�( �,,  ��
%$ (# 5  $ 6( 4�(� �� � � �<<� �$4 ��&'4 $�( #�> 5   $ +�4 4 �! ,��(%+%,�$(!
%$ (# �5! $+ �9 (# ,��(%+%,�(%�$ 4�(� �

���(%+%,�(%�$ 6�&� ! %$ �'' 4 %L � $( (3,  ! �9 9&�(# � (��%$ %$� 9�� (# 3 ��! <	<7 �� 
!#��$ %$ (�5' � 5�! 4 �$ %$4%> %4&�' !,  ''! ) ;# ��!( %� ,��(�$( ���&, +�$!%!(!
�9 (# ,��(%+%,�$(! %$ +��  � �4>�$+ �  $( (��%$ %$� ���&$(%$� (� �$ �&��( � �9 �''
(� �(�  $( !,  ''! � � !&�''3� (# ! ,  �!�$! ��  �,'�3 4 �#%' ,��(%+%,�(%$� �

��� (# (3,  ! �9 (��%$ %$� 5 !%4 ! +��  � �4>�$+ �  $( �! 4 6$ 4 �5�> � (# � �!(
%� ,��(�$( +�( ���3 %! (# �,��>%!%�$ �9 !,  +%6+ ,��9 !!%�$�' !
 %''!�	(��%$ %$� �$ �#%+#
� � %'' +�$+ $(��( %$ (# 9�''�� %$� � %(# 7 �)K* !,  ''! 9�� (# < �! � � '� �!(  �&�''3
%� ,��(�$( �! (#%! ,������� %! ,��(%+%,�(%�$ %$ (# � (��%$ %$� ,������� � %(#
�* �)� �9 �'' !,  ''! �$4 �(��%$%$� 9�� !,  +%6+ � �5!� � %(# �- ��� �9 �'' !,  ''! � ��$�&�� 
(��%$ %$� +�&�! ! �� �'!� �$  !! $(%�' ,��( �9 9&�(# � (��%$ %$� � � %(# �� �7� �9 �'' !,  ''! �

�K



H%� +( %$( ���(%�$ �$4 (# !#��(	( �� (��%$%$� ,������� ! �� ' !! %� ,��(�$( � %(#
���&$4 -� �9 �'' (��%$ %$� !,  ''! �

;�5' � ) ���(%+%,�(%�$ %$ 9&�(# � (��%$ %$� 53 (3, �9 (� �(�  $(
�� �& $+3 � �+ $(�� "&�&'�( 4

, �+ $(�� 
8 %!!%$� � �7*: - �< - �<
�� ,���(%�$ � !� +%�' !
 %''!
�$4 !#��(	( �� (��%$%$� �*7< - �� ��
���>%!%�$ �9 !,  +%6+ ,��9 !!%�$�' !
 %''! 7)K* �K �7
=$( ���(%�$ >%�  4&+�(%�$ !3!( � K�*< �* �) ) �*
;��%$%$� 9�� !,  +%6+ � �5! 7�� �- �� -- �-
H %� +( %$( ���(%�$ ���� !&5!%43 � ��-) ) �: K �)
"��  � �4>�$+ �  $( ��-<< �7 :7 �*
��$�&�� (��%$%$� -<�* �� �7 �
;�(�' )K7�- �
� ¨uvvu�� �|�x�v ~}u� u�|w� �|� �}~� �~y�v ¤tu�t ¤�}� ~�v~��w� u� wt� ²¶ �v �xw ~ ��x}
����}wt���vv �~} x���~¤� }�|v~�v � �� � �}~� |� u��~�u�|� �~��u�|wu~� ~� vt~}w�w�}�
w}|u�u�� �~} x���{�~z�y |�y ��{�~z� ��w |w wt� v|�� wu� � ~} ��� �}~� ��{�~z� ��w ~}
x���{�~z� ��w � ���§w u� �~��u�|wu~� ¤ uwt �~y�v u� wt� {|}wu�u{|wu~� y|w| wt|w ¤�}�
�~w vx{{~v�y w~ ~ ��x} u� wt� ²¶ �v � ¥�� ¥��wu~�v £ |�y ³ ~� wt� w��t�u�|� |{{��yu± �~}
|� �±|�w y�v�}u{wu~� ~� wt� �~yu�� { �|� �

� ������� ��� ��������

* �$�'3� (#  �,'�3� $(  L +(! �9 (# ,��>%!%�$ �9 !,  +%6+ ,��9 !!%�$�' !
 %''!
�$4 ( +#$%�& ! �E�E; � �( (# %$4%> %4&�' ' > ' � E,  +%6+�''3� �  !(%� �( (# �> �	
�� (� �(�  $(  L +( �$ (# (� �( 4 �;; � � % � � (# 4%L � $(%�' %�,�+( (# (� �(�  $(
!#�� ! 9�� (#�! %$4%> %4&�'! �#� ,��(%+%,�( %$ � E�E; +�&�! � * (�
 (# �<<*
%$��� !��,' %$(� &$ �,'�3� $( �$4 � 4%!(%$�&%!# (#�  (3,  ! �9 (� �(�  $( 4 	
, $4%$� &,�$ (# ��$(# %$ �#%+# (# E�E; +�&�! !(��(! � '�(%> (� (#  '�,! 4
&$ �,'�3�  $( 4&��(%�$ � *  !(%� �( (# ;; 9�� ,��(%+%,�(%�$ %$ E�E; ���%$!( (# 
+��,� # $!%> �'( �$�(%> ��$�,��(%+%,�(%�$ %$ E�E; �#%+# %$+'&4 ! ,��(%+%,�(%�$
%$ �$�(# � ,������ �9 �+(%> '�5 �� � ��
 ( , �'%+3�

�7



� 
� ������ � ���� ��������

�&�  �,%�%+�' �$�'3!%! %! 5�! 4 &,�$ (# ,�( $(%�'��&(+�� ��,,���+# (� +�&!�'%(3
���3� �<-� � �&5%$ � �<7) � � !  (# !&�> 3 �  +
��$�����$4 �E� %(# ��<<<� � *  !	
(%� �( (# ;; %$ (# 5%$��3 (� �(�  $( +�! �� ;# %$4%> %4&�' (� �(�  $(  L +( %! (# 
4%L � $+ 5  (�  $ (# (� �(�  $( �$4 (# $�$(� �(�  $( �&(+�� �# � 53 (# '�(( �
%! $�( �5! �> 4 9�� (# (� �( 4 %$4%> %4&�'! � 2!(%� �(%$� (# ;; (# � 9�� � �&%� !
 !(%� �(%$� (#  G, +( 4 $�$(� �(�  $( �&(+�� 9�� (# (� �( 4 %$4%> %4&�'! � ;#%!
 !(%� �(%�$ �9 (# +�&$( �9�+(&�' %! 5�! 4 &,�$ (# �5! �> 4 �&(+��  ! �9 (# $�$	
(� �( 4 %$4%> %4&�'! � =$ ��4 � (� ,��> %4 � >�'%4  !(%� �( � � #�> (� (�
 $�$(� �( 4
%$4%> %4&�'! (#�( �� +��,���5' (� (# (� �( 4 %$4%> %4&�'! � ���4%$� (# %�  G,  +( 4
$�$(� �(�  $( �&(+�� � * �,,'3 � !(��(%6 4 > �!%�$ �9 (# � %4 '3 &! 4 � (#�4
�9 ,��,  $!%(3 !+�� � �(+#%$� (� �+#% > +��,���5%'%(3� ;# ��(+#%$� �  (#�4 %!
��4%6 4 (� (�
 �++�&$( �9 (# 4%L � $( !(��(%$� (%�  ! �9 (# ,������ �

;; %! �%> $ 53
� �� � �� � �� � � �� � �� � �� 	���

�# � (# (� �(�  $( �&(+�� � � �$4 (# $�$(� �(�  $( �&(+�� � � �� (# (��
,�( $(%�' �&(+�� ! �$4 � 4 $�( ! (# (� �(�  $( 4&��3� �&� �&(+�� >��%�5' �9
%$( � !( %! � 4&��3 >��%�5' 9��  �,'�3�  $( � ,�!!%5 '3 +�$4%(%�$�' �$  �,'�3� $(
%$ (# ,� > %�&! ��$(# � !&'(%$� %$ � (��$!%(%�$ 4&��3� ;# �5! �> 4 �&(+��  �
%! �%> $ 53 � � �� � 
 �� � � �� � � ;#  >�'&�(%�$ ,��5' � +�$!%!(! �9  !(%� �(%$�
� �� � �� � �� !%$+ (# +�&$( �9�+(&�' �&(+��  %$ (# $�$,��(%+%,�(%�$ !%(&�(%�$ %!
$�( �5! �> 4 9�� (# ,��(%+%,�(%$� %$4%> %4&�'! �� � �� � ;#&! � %4 $(%93 %$� �!!&�,	
(%�$! �� $  4 4 (�  !(%� �( � �� � �� � �� 5�! 4 �$ (# �&(+�� ! 9�� $�$,��(%+%,�$(!
�� � � � * �,,'3 � ,��,  $!%(3 !+�� � �(+#%$�  !(%� �(�� (� +�$(��' 9�� (# 43$�� %+
! ' +(%�$  L +( �

� !!&� %$� (# "�$4%(%�$�' 8  �$ =$4 ,  $4 $+ � !!&�,(%�$ �"=� �

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

%� ,'% ! (#�( (# $�$(� �(�  $( �&(+�� �9 (# ,��(%+%,�$(! �$4 �9 (# $�$,��(%+%,�$(!
�� $�� +��,���5' %$  G,  +(�(%�$ �# $ +�$4%(%�$%$� �$ � � ;# $ � (�  !(%� �( (# 

�st� �}|� �¤~}� �|� �� �±w��y�y w~ |��~¤ �~} �x�wu{�� � �±��xvu�� w}�|w� ��wv � ©��t��} �³¶¶ £�
|�y �����v �³¶¶¶� vt~¤ t~¤ w~ �±w��y vw|�y|}y {}~{��vuwz v�~}� � |w�tu�� �vwu� |w~}v �~} wtuv
{x}{~v� �

�:



 G, +( 4 $�$,��(%+%,�(%�$ �&(+��  9�� (# ,��(%+%,�$(! � %(# �5! �>�5' +#���+( �%!	
(%+! � � %( !&� + ! (� (�
 (# �> ��� �&(+�� 9�� $�$,��(%+%,�$(! � %(# (# !��  � �
;#%! %! (# 5�!%! �9 (# ,�,&'�� � �(+#%$� �,,���+# � !  �  +
��$�=+#%�&���;�44
��<<:� � �  +
��$�=+#%�&���E� %(#�;�44 ��<<:� � �  +
��$�����$4 �E� %(# ��<<<� �
�� � +#$ � ��<<:� � ;#%! �,,���+#  !(%� �( ! (#  G,  +( 4 $�$(� �(�  $( �&(+�� 
9�� � ,��(%+%,�$( � � %(# +#���+( �%!(%+! � 53 (# 6(( 4 >�'& �9 � $�$,����  (�%+ � 	
�� !!%�$ %$ (# !��,' �9 $�$,��(%+%,�$(! �( ,�%$( � � ;# $�$,���� (�%+ � �� !!%�$
+�$ 5  � ,� ! $( 4 53 � � %�#( 9&$+(%�$ ��� �� 	 � � (#�( �%> ! (# #%�# � � %�#( (�
$�$,��(%+%,�$(! � (# !(��$� � #%! !%� %'��%(3 (� ,��(%+%,�$( � � ���4%$� � � ���  �+#
� � (# ! � %�#(! !&� &, (� �$ �> � � ��� ��	
�� ��� �� 	 � � � �� � ;#  !(%� �( 4 ;;
%! (# $

�
� �


���	
 ��

��
�� �� � � ��	
� �� �� 
��� �

� �� �� 	 � � � �� ��� 	�*�

� %(# � � (# $&�5 � �9 $�$,��(%+%,�$(! � � � � (# $&�5 � �9 ,��(%+%,�$(! � � �$4
��� 	 ��� %! (# +�' $4�� ��$(# �9 (# (# 5  �%$ �9 (# &$ �,'�3� $( !,  '' � 	 � � � 	
!,  +(%> '3�

8 �(+#%$�  !(%� �(��! 4%L � � %(# � !,  +( (� (# � %�#(! �((�+# 4 (� �  �5 �! �9 (# 
+��,��%!�$ ���&, � ;# ��!( , �,&'�� �,,���+# %$ (# '%( ��(&� %! $ �� !( $ %�#5��
� �(+#%$� &!%$� (# �&(+��  �9 (# +'�! !( $�$,��(%+%,�$( �� ���� �! (# +��,��%!�$
' > ' 9�� ,��(%+%,�$( � � !  �  +
��$�����$4 �E� %(# ��<<<� �$4 � +#$ � ��<<:� � =$
(#%! +�! � ��� �� 	 � ���� � � 9�� (# $ �� !( $ %�#5�� � ��� �$4 ��� �� 	 � � �  9�� �'' �(# �
$�$,��(%+%,�$(! � �� � ��� � ��''�� %$� �  +
��$ � =+#%�&�� � E� %(# � ;�44 ��<<:� � � 
%� ,' �  $( � 4%L � $( � �(+#%$� �,,���+# &!%$� � $�$,����  (�%+ '� +�' '%$ �� 
 �$ '
� �� !!%�$ (�  !(%� �( (#  G, +( 4 $�$,��(%+%,�(%�$ �&(+��  �9 ,��(%+%,�$(! � %(#
+ �(�%$ +#���+( �%!(%+! � !  �'!� ����$�� ''�# ��<<<� � ;#%! ���&$(! (� !,  +%93 %$� (# 
� %�#( 9&$+(%�$ 5�! 4 �$ � 
 �$ ' 9&$+(%�$ �#%+# #�! �! %(! ���&�  $( (# 4%!(�$+ 
%$ ( �� ! �9 +#���+( �%!(%+! �9 (# %$4%> %4&�'! � ;#%! !� +�'' 4 
 �$ ' � �(+#%$� #�!
� $&�5 � �9 (# �� (%+�' �4>�$(�� ! +��,�� 4 (� $ �� !( $ %�#5�� � �(+#%$� � ;# 
�!3�,(�(%+ ,��,  �(% ! �9 
 �$ ' 5�! 4 �  (#�4! �� !(��%�#(9�����4 (� �$�'3� �$4 %(
#�! 5   $ !#��$ (#�( 5 ��(!(��,,%$� ,��>%4 ! � +�$!%!( $(  !(%� �(�� �9 (# !��,'%$�
>��%�5%'%(3 �9 (#  !(%� �(�� %$ �*�  > $ %9 � �(+#%$� %! 5�! 4 �$ +'�! $ !! %$ � $ �	
�( 4 >��%�5' ! �(#%! %! (# +�! � %(# (# , �,&'�� �  (#�4 �9 ,��,  $!%(3 !+�� � �(+#	
%$� �#%+# � %'' 5  4%!+&!! 4 5  '�� �� !  �  +
��$�=+#%�&���E� %(#�;�44 ��<<:� ��
=+#%�&���� %$(�$ ���� 9�� �$ �!3�,(�(%+ �$�'3!%! �9 
 �$ ' 5�! 4 (� �(�  $(  !(%	
��(��! � * �� $�( ���� �9 !%� %'�� � !&'(! 9�� $ �� !( $ %�#5�� � �(+#%$� �

�<



=( %! 4 %� +&'( (� � �(+# � %(# � !,  +( (� � #%�#�4%�  $!%�$�' > +(�� �9 �5! �>�5' 
+#���+( �%!(%+! � ��+&�! ��9�4%�  $!%�$�'%(3� � � !  ����$�� ''�# ��<<<� � ;# � 9�� �
(#  >�'&�(%�$ '%( ��(&� &! !  G( $!%> '3 (# � !&'( �9 ��! $5�&� �$4 �&5%$ ��<:*�
(#�( (# "=� %$  �&�(%�$ ��� %� ,'% ! (#�( ,��(%+%,�$(! �$4 $�$,��(%+%,�$(! 5  +�� 
+��,���5' %$  G, +(�(%�$ �# $ +�$4%(%�$%$� �$ (# (� �(�  $( ,��5�5%'%(3 � �� �
�,��, $!%(3 !+�� � �! � 9&$+(%�$ �9 (# �5! �>�5' +#���+( �%!(%+! � � % � �

� �� � �� � � 	 � �� �� � � �� � �� �  	 � �� ���) �

,��> %4 4  � � �� � � �� � � �� ;#%! � !&'( � 4&+ ! (# � �(+#%$� ,��5' � (� �$ 
4%�  $!%�$  L +(%> '3 &!%$� (# �+'�! $ !!� %$ (# ,��,  $!%(3 !+�� �! (# � %�#(%$�
!+# � � ��� > � � (# ,��,  $!%(3 !+�� #�! (� 5   !(%� �( 4 � * %�,' �  $( 
 �$ '
� �(+#%$� 5�! 4 �$ (#  !(%� �( 4 ,��, $!%(3 !+�� � * (�
 �++�&$( �9 (# !��,'%$�
>��%�5%'%(3 %$ (#  !(%� �( 4 ,��,  $!%(3 !+�� 53 �,,'3%$� � +��,&(�(%�$�''3 �&%( 
 G,  $!%> 5��(!(��, � (#�4 (� +�$!(�&+( (# !(�$4��4  ����! �9 (#  !(%� �( 4 (� �(	
� $(  L +(! � ;� �++�&$( 9�� �&(�+��� '�(%�$ �> � (%�  � � &! (#  $(%� (%�  ,�(#
9��  �+# %$4%> %4&�' �! 5'� +
 � !��,'%$� &$%( � � '' (# 5��(!(��, � !&'(! � , ��( 4 %$
(#%! ,�, � �� 5�! 4 �$ � � !��,' ! �

��� (# '� +�' '%$ �� 
 �$ ' � �� !!%�$ %$ (# !��,' �9 $�$,��(%+%,�$(! � � &! (# 
��&!!%�$ 
 �$ ' � !  ����$�� ''�# ��<<<� �� E(�$4��4 5�$4� %4(# +#�%+ ! � �� � �& ' !
�9 (#&�5 � 9�� ,�%$(� %!  !(%� �(%�$ �� $�( �4>%!�5' # � !%$+ (#  !(%� �(%�$ �9 (# 
(� �(�  $(  L +( %! 5�! 4 �$ (# �> ���  G,  +( 4 $�$,��(%+%,�(%�$ �&(+��  9�� (# 
���&, �9 ,��(%+%,�$(! � ,�!!%5 '3 �9( � +�$4%(%�$%$� �$ !�� %$9��� �(%�$ (� +�,(&� (# 
# ( ��� $ %(3 �9 (� �(�  $(  L +(! � E%$+ �> ���%$� , �%$(� %!  !(%� �( ! � 4&+ ! (# 
>��%�$+ � %( %! +' �� (#�( (# �!3�,(�(%+�''3 �,(%� �' 5�$4� %4(# !#�&'4 �� (� � ��
9�!( � (#�$ �$ �,(%� �' 5�$4� %4(# 9�� � , �%$(� %!  !(%� �( � !  =+#%�&���� %$(�$
�� �� �$ !&+# � !&'(! 9�� � 4%L � $(  !(%� �(�� �9 (� �(�  $(  L +(! ��

;� +#��! (# 5�$4� %4(# � � &! (# ' �> ��$ ��&( +��!!�>�'%4�(%�$ ,�� + 4&� !&�	
� !( 4 %$ F �� � �$$  ( �' � ��) � �%� %+%$� (#  !(%� �(%�$ �9 (# �> ���  G, +( 4
$�$,��(%+%,�(%�$ �&(+�� 9��  �+# , �%�4 � � %�!( � 9��  �+# ,��(%+%,�$( � � � %4 $(%93
(# $ �� !( $ %�#5�� �� ��� %$ (# !��,' �9 $�$,��(%+%,�$(! � % � � (# $�$,��(%+%,�$(

�� ��}��� �x��wu~� ¤ uwt x��~x�y�y vx{{~}w |�~uyv v~� � ~� wt� {}~���� v u��~���y ¤ uwt �~ �|�
�u��|} ��}��� }��}�vvu~� � �|� ��z� wt|w wt� �|}u|��� �|� �� �±w}����z t u�t u� |}�|v ¤t�}� wt�}� uv
�~w | �~w ~� y|w| � v�� ¥�u��}w�¦|vv�} �£²²�� |�y �} �~�u�t �³¶¶ £� �~} | �}uwu�|� |vv�vv���w ~� �~ �|�
�u��|} ��}��� }��}�vvu~� �

�stuv uv |�v~ wt� }|wu~�|�� �~} }�v�|}�t�}v xvu�� ��|}�vw ��u�t�~} � |w�tu�� ¤ uwt � xvw wt� ��~v�vw
��u�t�~} wtxv �~ �xvvu�� ~� � u� u� u�u�� wt� � u|v �

�



�#�! ,��,  $!%(3 !+�� %! +'�! !( (� (#�( �9 � � E +�$4 � � +#��! (# 5�$4� %4(# (�
� %$%� %� (# !&� �9 (# ,  �%�4�� %! !�&�� 4 ,� 4%+(%�$  ����!

� �����
� �
�� �
� � ��

� ���
�
 �

	
� ��� �� �� � � ��	
� ���� 
���� ��� ���� �� ���� � �� ������ �
�# � (# ,� 4%+(%�$ �9  �,'�3� $( !(�(&! 9�� �� ��� %! $�( 5�! 4 �$ (# $ �� !(
$ %�#5�� �� ��� #%� ! '9 �$4 � � � � 	 7 	 �* %! (# 6�!( +�' $4�� ��$(# %$ (# %$( �>�'
9�� &$ �,'�3� $( 4&��(%�$ ���K � 7� �� � �*	�) � 4&�%$� �#%+# (# (� �(�  $( 5  �%$! �
��� (# '� +�' '%$ �� � �� !!%�$ � � �$'3 &! (#�! &$ �,'�3� $( !,  ''! !(��(%$� %$ (# 
!��  ��$(# �! 9�� �� ��� � ;# �,(%� �' 5�$4� %4(# �L +(%$� (# � %�#(! ���� (#��&�#
(# '� +�' '%$ �� � �� !!%�$ %! 4 ( �� %$ 4 53 � �$ �4%�  $!%�$�' ! ��+# � ;# � !&'(%$�
5�$4� %4(# %! !��  (%�  ! '��� � �$4 !�� (%�  ! !� �'' � (#�$ � �&' ��9�(#&�5 >�'& 
9�� ,�%$(� %!  !(%� �(%�$ � !  =+#%�&���� %$(�$ �� �� 9�� !%� %'��  >%4 $+ %$ !� �''
!��,' ! 5�! 4 �$ !%�&'�( 4 4�(� � E%$+ �&� �  (#�4 9�� (# 5�$4� %4(# +#�%+ %!
+��,&(�(%�$�''3 �&%(  G,  $!%> � %( %! $�( ,�!!%5 ' (� 5��(!(��, %( � =$!( �4 � � &! 
(# 5�$4� %4(# 9�&$4 9�� (# !��,' %$ �'' � !��,' ! �

� 
	 ��������� �� ����� �� ���� ���

* &! (# �5 �> 9���  ���
 9�� (# 5%$��3 (� �(�  $( +�! %$ � 43$�� %+ +�$( G( � �&�
5�!%+ !��,' +�$!%!(! �9 %$4%> %4&�'! �#� !(��( � &$ �,'�3�  $( !,  '' � %(# (��$!9 �
,�3� $(! %$ �<<* �$4 �#� #�4 5   $  �,'�3 4 5 9�� � ;# ! %$4%> %4&�'! +�$ ,��(%+	
%,�( %$ �$ E�E; ,������ �( 4%L � $( ,�%$(! �9 (%�  %$ (# %� &$ �,'�3� $( !,  '' �
F�(# (# (3,  �9 (� �(�  $( �$4 (# ! ' +(%> %(3 �9 (# (� �( 4 %$4%> %4&�'! � �3 4 , $4
&,�$ (#  G�+( !(��(%$� 4�( �9 (# ,������ � �55�%$� �$4 >�$ 4 $ F �� ��*� �$4
�� 4 �%
!!�$ �$4 ��#�$!!�$ ��*� %$( �,� ( (# !(��( �9 (# ,������ �! �$ %$4 	
, $4 $( ��$4�� >��%�5' %$ (# �(%� %$� �9  > $(!� � =$ � !%� %'�� > %$ � E%�$ !% ��) �
���& ! 9�� E� 4 $ (#�( �'' &$ �,'�3 4 %$4%> %4&�'! �� , �( $(%�' 9&(&� ,��(%+%,�$(!
%$ �+(%> '�5�� � ��
 ( ,������ ! � � >% � �#%+# %! ,��(%+&'��'3 ,'�&!%5 ' 9�� +�&$(�% !
� %(# +��,� # $!%> !3!( � ! �9 �+(%> '�5�� � ��
 ( , �'%+% ! '%
 E� 4 $ �� �  �� �$3�
�$ �,'�3 4 %$4%> %4&�'! �� $�( �5! �> 4 (� ,��(%+%,�( %$ � ,������  %(# � 5  +�&! 
(# %� ,��(%+%,�(%�$ (�
 ! ,'�+ �9( � (#  $4 �9 (# �5! �>�(%�$ , �%�4 �� 5  +�&! 
(# 3 ' �> (# !(�( �9 &$ �,'�3� $(  %(# � 53 6$4%$� � � �5 �� 53 ��>%$� �&( �9
'�5 �� 9��+ �

�� 4 �%
!!�$ �$4 ��#�$!!�$ ��*�  �,#�!%� (#�( %( ��&'4 5 %$+��� +( (� &$	
4 �(�
 � !(�(%+  >�'&�(%�$ �$�'3!%! 9�''�� %$� (# ,� >%�&! !&5! +(%�$ 53 �!!%�$%$�

��



&$ �,'�3 4 %$4%> %4&�'! (� � (� �(�  $( ���&, �$4 � $�$(� �(�  $( ���&, 5�! 4 �$
(# (� �(�  $( %$9��� �(%�$ �5! �> 4 %$ (# 4�(� � "�$!%4 � (# +�! �9 �$�'3� %$�
(� �(�  $( %�� !,  +(%> �9 (# �+(&�' !(��(%$� 4�( 4&�%$� (# &$ �,'�3� $( !,  '' �
=9 �$ �!!%�$! %$4%> %4&�'! �#� 6$4 � � �5 '�( � 4&�%$� (# �5! �>�(%�$ ,  �%�4 (� (# 
+�$(��' ���&, � �$ ��&'4  L +(%> '3 +�$4%(%�$ �$ 9&(&� �&(+��  ! �# $ 4 6$%$� (# 
(� �(�  $( %$4%+�(�� � ;#%! � %�#( ' �4 (� �$ &,���4 5%�! %$ (#  !(%� �( 4 (� �(�  $(
 L +( � ;# �,,�!%( � %�#( �++&� �! � '' �# $ 9&(&� ,��(%+%,�$(! � �#�! ,��(%+%,�	
(%�$ !(��(! �9( � (#  $4 �9 (# �5! �>�(%�$ , �%�4 � �� �!!%�$ 4 (� (# +�$(��' ���&, �
;#%! � %�#( , �!!%5 '3 ' �4 (� � &,���4 5%�! %$ (#  !(%� �( 4 (� �(�  $(  L +( �

;# �5�> 4%!+&!!%�$ %�,'% ! (#�( � ,&� '3 !(�(%+  >�'&�(%�$ �9 E�E; ,������ ! %!
$�( �����$( 4 �� ;# � 9�� � �  G( $4 (# !(�(%+ 9���  ���
 ,� ! $( 4 �5�> %$ (# 
9�''�� %$� ��3� * �$�'3� (#  �,'�3� $(  L +(! �9 E�E; ,������ ,��(%+%,�(%�$
���$� &$ �,'�3 4 ���
 �! � �&� 5�!%+ !��,' +�$!%!(! �9 ���
 �! �#� !(��( 4 �$
&$ �,'�3�  $( !,  '' � + %> %$� (��$!9 � ,�3�  $(! 53 (# � 4 ��' ��5�� �� + %$ �<<*
�$4 �#� #�4 5  $  �,'�3 4 !#��('3 5  9�� �

* 4%!(%$�&%!# 5  (�  $ (� �(�  $( !(��(%$� 4&�%$� ��$(# � (� K �9 (# &$ �,'�3� $(
!,  '' � (� �(�  $( !(��(%$� 4&�%$� ��$(# 7 (� �� � �$4 (� �(�  $( !(��(%$� 4&�%$� ��$(#
�* (� �) � F +�&! �&� 4�(�  $4 %$ �<<7 � � 4� $�( �$�'3� (� �(�  $(! !(��(%$� '�( �
(#�$ ��$(# �) � *  !(%� �( (# ,��5�5%'%(3 �9 (� �(�  $( �%> $ (# &$ �,'�3� $(
'�!(! �( ' �!( �! '�$� (� � �
 %$4%> %4&�' � '%�%5 ' �� ��� (# (� �(�  $( 4&�%$� ��$(#
� (� K � � (�
 (# (�(�' !��,' �9 &$ �,'�3 4 �$4  !(%� �( � ,��5%( � �4 ' 9��
,��(%+%,�(%�$ � ;# $�$(� �(�  $( ���&, %$+'&4 ! (# &$ �,'�3 4 �#�  %(# � $ > �
,��(%+%,�( %$ E�E; �� �#� !(��( (� �(�  $( �9( � ��$(# K � ��� (# (� �(�  $( 4&�%$�
��$(# 7 (� �� �� ��$(# �* (� �) � (# 5�!%+ !��,' +�$!%!(! �9 (#�! &$ �,'�3 4
�#� �� !(%'' &$ �,'�3 4 %$ (# 6�!( � �$(# �9 (# ,  �%�4 +�$!%4 � 4 � % � � %$ ��$(#
7 �$4 �* � � !,  +(%> '3� *  !(%� �( � ,��5%( �9 ,��(%+%,�(%$� 4&�%$� (# +�$!%4 � 4
(%�  %$( �>�' �9  '�,! 4 &$ �,'�3�  $( 4&��(%�$ &!%$� �'' %$4%> %4&�'! �#� �� !(%''
&$ �,'�3 4 %$ (# 6�!( � �$(# �9 (# ,  �%�4 � =4 �''3� �$ ��&'4  !(%� �( � ! ,���( 

���y�} ��}w|u� |vvx�{wu~�v � y}|¤ u�� }|�y~� vw|}wu�� wu� �v ~� wt� {}~�}|� uv | �|�uy |�w�}�|wu��
w~ xv� u� wt uv �~�w�±w � v�� � �� � ©��t��} �£²²²� |�y ©��t��} �w |� � �³¶¶´ � �~} wtuv |{{}~|�t � �~¤���} �
wtuv y~�v �~w ~��}�~�� |�� ~� wt� {}~� ��� v yuv�xvv� t�}� |�y ¤� {}���} w~ �~�vuy�} wt� wu� u�� ~�
����wv �±{�u�uw��z� ��w}~yx�u�� | }|�y~� wu� u�� ~� wt� {}~�}|� vw|}wv |�~�� wt� �~�{|}wu�u{|�wv
uv �~w |ww}|�wu�� w~ xv � ��|xv� ~� wt� �|�w wt|w wtuv |yyv �~uv� w~ wt� y|w| � wt|w wt� y}|¤� vw|}wu��
wu� � � u�tw � � u�{~vvu� �� u� wt� |�wx|� vuwx|wu~� ~� wt� �~�w}�|w�y u�yu�uyx|� � |�y wt|w wtuv y~�v
�~w w|�� wt� wu� u�� ~� ����wv v�}u~xv�z� �� �~x}v� � ~x} |{{}~|�t |�v~ t|v uwv �~vwv � |v ¤ u�� � � v{����y
~xw � ��~¤ �

��



,��5%( ��4 ' 9�� 4%L � $( !(��(%$� 4�( ! �9 &$ �,'�3�  $( &$4 ! ,���( !(��(%$�
4�( ! �9 (# ,������ ! � �! !&�� !( 4 %$ E%�$ !% ��)� � ��� > � � (# $&�5 � �9
�5! �>�(%�$! ��&'4 5 (�� !� �'' 9�� (# ! ! ,���( ,��5%( � �� !!%�$! � ;# � 9�� � � 
,��' (# (� �(�  $( ,��5%( 9�� �'' %$��� ! %$(� &$ �,'�3�  $( %$ (# (#�  (� �(�  $(
,  �%�4! � ��� > � � �# $ ��(+#%$� (� �( 4 �$4 $�$� (� �( 4 %$4%> %4&�'! � � %�,�! 
,  �9 +( �'%�$�  $( %$ (# !(��(%$� � �$(# �9 (# &$ �,'�3� $( !,  '' �$4 (#  '�,! 4
&$ �,'�3�  $( 4&��(%�$ �( (# !(��( �9 (# ,������ �

* %�,' �  $( � !(��(%6 4 ��(+#%$� �,,���+# %$ (# $ G( !( , � � %�!( � � � �(+#
,��(%+%,�$(! �$4 $�$,��(%+%,�$(! �#�! &$ �,'�3�  $( ,  �%�4 !(��(! %$ (# !��  
+�' $4�� ��$(# � � ! +�$4 � �&%� �  $( %! (#�( (# $�$,��(%+%,�$(! %! !(%'' &$ � 	
,'�3 4 %$ (# ��$(# 5 9�� (# (� �(�  $( !(��(! � ;#%! ��3� � �$'3 � �(+# $�$,��	
(%+%,�$(! �#� � %�#( #�> !(��( 4 � (� �(�  $( %$ (# !�� ��$(# �! (# ,��(%+%,�$(! �
;#  G,� !!%�$ 9�� (# $�$(� �(�  $( �&(+�� 9�� (# ,��(%+%,�$(! %! (# $ �5(�%$ 4
(#��&�# (# '� +�' '%$ �� � �� !!%�$ �$ (#  !(%� �( 4 ,��,  $!%(3 !+�� ���$� (#%!
$����� ! ( �9 $�$,��(%+%,�$(! � �(+# 4 (� (# ,��(%+%,�$(! � ;#%! ��3� � �5(�%$ �
, �9 +( �'%�$� $( %$ +�' $4�� (%�  (#&! �>�%4%$� 4��� %$� ��$4�� !(��(%$� (%�  ! �9
(# ,������ �

�&�  !(%� �( 4 ;; ,����  ( � #�! (� 5  %$( �,� ( 4 %$ � 43$�� %+ +�$( G( � * 
�$�'3� (� �(�  $( +�$4%(%�$�' (#�( (# &$ �,'�3� $( !,  '' #�! '�!( 4 �( ' �!( &$(%'
(# !(��( �9 (# (� �(�  $( �$4 (#�( $� E�E; ,������ ,��(%+%,�(%�$ #�! �++&� 4
5 9�� � ;# � 9�� � (#  !(%� �( 4 (� �(�  $( ,���� ( � %!

� �� �� �� � � � 	 � � � � � 	 � � � ��� � � �� � � ��-�

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

�# � � �� � � �� �� (# (� �(�  $( �$4 $�$(� �(�  $( �&(+�� ! � � !,  +(%> '3� %$ ,  �%�4!
� � � � � � %! (# (� �(�  $( 4&��3 9�� (� �(�  $( !(��(%$� %$ � �$(# � �9 &$ �,'�3	
� $( � �$4 � %! (# 4&��(%�$ �9 &$ �,'�3� $( � "�$4%(%�$%$� �$ ,�!( (� �(�  $(
4 +%!%�$! �$4 �&(+��  ! � (# (� �(�  $( ,����  ( � 9�� � '�( � (� �(�  $( ,  �%�4 %!
$�( %$>��%�$( � %(# � !,  +( (� +#�$� ! %$ (# 4 ( �� %$�$(! �9 (#  G %( ��( ! 9���
&$ �,'�3�  $( �� (# (� �(�  $( ,��,  $!%(3 %$ (#  ��'% � ,#�! �9 (# &$ �,'�3	
� $( !,  '' � ;#%! %! �$ &$�>�%4�5' +�$! �& $+ �9 ��4 ''%$� (# # ( ��� $ %(3 � %(#
� !,  +( (� (# !(��(%$� (%�  �9 (# (� �(�  $( � '�(%> (� (# ' $�(# �9  '�,! 4 &$	
 �,'�3� $( � ;# $ 5�(# (# (� �(�  $( ���&, �$4 (# ���&, �9 $�$,��(%+%,�$(! �(
(# !(��( �9 (# (� �(�  $( �� �L +( 4 53 (# 43$�� %+ !��(%$�  L +(! (�
 %$� ,'�+ 
5  9�� � !  �55�%$� �$4 >�$ 4 $ F �� ��) � 9�� � � + $( 4%!+&!!%�$ �9 (#%! ,��5	

�*



' � %$ (# +�$( G( �9  !(%� �(%$� 4&��(%�$ ��4 '! � ;#&! � (#  !(%� �( 4 (� �(�  $(
,���� ( � 4 ,  $4! 43$�� %+�''3 �$ (� �(�  $( 4 +%!%�$ �$4 �&(+��  ! %$ (# ,�!( �
;#%! ,��5' � �,, ��! %$ �'' !(&4% ! (�
 %$� (# (%� %$� �9  > $(! ! �%�&!'3� !   �� �
�55�%$� �$4 >�$ 4 $ F �� ��*� � �� 4�%
!!�$ �$4 ��#�$!�$ ��*� � E%�$ !% ��) � �
=( +�$ 5  �>�%4 4 53 �!!&� %$� (# (� �(�  $(  L +( (� 5  +�$!(�$( �> � (# 4&��(%�$
�9  '�,! 4 &$ �,'�3� $( �( (# ,������ !(��( �� �! 4�$ 53 !��  !(&4% ! &!%$� (# 
(%� %$���9�  > $(! �,,���+# 9��  !(%� �(%$� 4&��(%�$ ��4 '! � (#�&�# (#%! ��&'4 $�(
5  �((��+(%> %$ �&� +�$( G( �

� !%$� ,��,  $!%(3 !+�� � �(+#%$� %$ (# !(��(%6 4 ��$$ � � �  !(%� �( (# (� �(�  $(
,���� ( � %$ �-� �''�� %$� 9�� # ( ��� $ %(3 %$ (# %$4%> %4&�'! (� �(�  $(  L +(! �$4
9�� �$ %$( ��+(%�$ �9 (# %$4%> %4&�'! (� �(�  $(  L +(! � %(# (# 43$�� %+ !��(%$�
(�
 %$� ,'�+ � ;� ��
 (#%! � >�'%4  G �+%! � � �!!&� (# 9�''�� %$� 43$�� %+ > �!%�$
�9 (# +�$4%(%�$�' �  �$ %$4 ,  $4 $+ �!!&�,(%�$ �H"=� � (� #�'4 9�� �&� %$���
!��,' %$(� &$ �,'�3� $(

� �� �� �� � � � 	 � � � � � 	 � � � ��� � � �� � �  	 � ��K�

� � �� �� �� � �  	 � � � � � 	 � � � ��� � � �� � �  	 � � 	
�# � � �� (%�  � %$>��%�$( �4&�%$� (# &$ �,'�3� $( !,  ''� +#���+( �%!(%+! �$4 � ��
%! (# $�$(� �(�  $( �&(+�� %$ ,  �%�4! � � � �!  �'!� E%�$ !% � �) � , � �*7 � 9��
� !%� %'�� 4%!+&!!%�$ � � *  L +(%> '3 �!!&� (#�( +�$4%(%�$�' �$ � � +�$4%(%�$�' �$
5 %$� &$ �,'�3 4 &$(%' ,  �%�4 � � � � �$4 +�$4%(%�$�' �$ $�( � + %> %$� (� �(�  $(
5  9�� � (� �( 4 �$4 $�$(� �( 4 %$4%> %4&�'! �5�(# � 9 ��%$� (� (� �(�  $( %$ ,  �%�4
�� �� +��,���5' %$ (# %� $�$(� �(�  $( �&(+�� ! %$ ,  �%�4 � �$4 '�( � �

;# (� �(�  $( ,����  ( � %$ �-� �$ %$( � !(%$� �$ %$ � ���'4 �# � %( %! 4 +%4 4
 �+# ��$(# �# (# � (� !(��( (� �(�  $( %$ (# $ G( ��$(# �� �# (# � (� , �!(,�$ 
(� �(�  $( (� (# 9&(&� �E%�$ !% � �) � � =$ �44%(%�$ �  G %(! 9��� &$ �,'�3� $( %$
� + �(�%$ ��$(# �� $�( 
$��$ %$ (# ��$(# 5 9�� (# 3 (�
 ,'�+ � �$(%+%,�(%�$
 L +(! � %�#( %$>�'%4�( (#%! �$�'3!%! � �# $ (# �+(&�' � �5 ���%>�' �� (# �+(&�' (� �(	
� $( %! 
$��$ ��$(#! 5  9�� � ;# 9���  � � %�#( %$(��4&+ � 4��$���4 5%�! %$ (# 
 !(%� �( 4 (� �(�  $(  L +( �#%' (# '�(( � � %�#( %$(��4&+ �$ &,���4 5%�! � ;#%! %!
� ,��5' � %$ �$3 �9 (# �$�'3! ! 5�! 4 �$ (# (%� %$���9�  > $(! �,,���+# ��� ���	
 > � � %( %! $�( � ,��5' � %9 %$4%> %4&�'! �$(%+%,�( (# +#�$+ ! �� (# 4 ( �� %$�$(! �9

��} |�z ~wt�} wz{ � ~� vx uw|��� x�u�~}� uwz ~} t~�~����uwz |vvx�{wu~� �~} wt� w}�|w���w ����w �
�� �� �xwx}� }�v�|}�t � ¤� {�|� w~ u���vwu�|w� wt� v��vuwu� uwz ~� wt� }�vx�wv �|v�y ~� yu��}��w

|vvx�{wu~�v }��|}yu�� wt� wu� u�� ~� {~w��wu|� |�wu�u{|wu~� ����wv � u �� � |vvx� u�� wt|w � ~� |}}u�|�v
~} w}�|w� ��w {|}wu�u{|wu~� |}� |�wu�u{|w�y |w �~vw | ��}w|u� �x���} ~� �~�wtv ���~}� wt� |�wx|�

�)



�$ �9 (# !  > $(! �! '�$� �! (#%! � ++&�! %$ (# !��  ��3 9�� (� �( 4 �$4 $�$(� �( 4
%$4%> %4&�'! +�$4%(%�$�' �$ � �$4 (# 4&��(%�$ �9  '�,! 4 &$ �,'�3� $( %$ � �

F3 +�$!(�&+(%�$ � (� �( 4 %$4%> %4&�'! �$4 (# %� $�$(� �( 4 +�&$( �,��(! ! �> %$� �!
+�$(��'!  G#%5%( (# !��  &$ �,'�3�  $( 4&��(%�$ &$(%' (# 5  �%$ �9 (# (� �(�  $( �
* %$> !(%��( �# (# � (# 3 4%L � %$ (%�  � %$>��%�$( &$�5! �> 4 +#���+( �%!(%+! 53
�$�'3� %$�  �,'�3� $( 4%L � $+ ! 4&�%$� �� ��$(# 5 9�� (# !(��( �9 (# &$ � 	
,'�3� $( !,  '' �

� ��� ������ ���� ���

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

�&�  �,%�%+�' �$�'3!%! %! ,  �9���  4 ! ,���( '3 9�� * !( �$4 2�!( �  �� �$3� * 
� !(�%+( (# 4�(� (� (# �- (� -- 3 ��! �'4 %$ ��4 � (� �>�%4 %!!& ! � '�( 4 (�  4&+�(%�$
�� >�+�(%�$�' (��%$ %$� �! � '' �!  ��'3 � (%� �  $( � ;# �$�'3!%! %! 5�! 4 �$ (# 
%$��� ! 9���  �,'�3�  $( %$(� &$ �,'�3�  $(! �#%+# �� �!!�+%�( 4 � %(# (# !(��(
�9 � (��$!9 � ,�3� $( 53 (# � 4 ��' ��5�� �� + %$ �<<* � * �5! �> ��*� !&+#
!,  ''! %$ * !( �  �� �$3 �$4 7�<7 %$ 2�!( �  �� �$3� ;# �$�'3!%! %! 5�! 4 �$ !,  ''! �
% � � (# !��,' %$>�'> ! � �� (#�$ �$ !,  '' 9�� %$4%> %4&�'! 9�� �#�� � �5! �> 
�&'(%, ' &$ �,'�3�  $( !,  ''! � %(# (��$!9 � ,�3� $(! %$ �<<* �$4 !#��(  �,'�3� $(
!,  ''! 5  (�  $ � �$ E�E; (� �(�  $( %! �!!� +%�( 4 � %(# �$ &$ �,'�3� $( !,  '' %9 (# 
%$4%> %4&�' 4�  ! $�( !(��(  �,'�3�  $( 5  9�� (# 5  �%$ �9 (# (� �(�  $( � ++&�! �
;# � 9�� � %$ +�! ! � %(# �&'(%, ' &$ �,'�3� $( !,  ''! � � (� �(�  $( �9( � (# 5  �%$
�9 (# ! +�$4 &$ �,'�3� $( !,  '' %! �$'3 �!!�+%�( 4 � %(# (# ! +�$4 &$ �,'�3� $(
!,  '' 5&( $�( � %(# (# 6�!( �$ � ��� (# 6�!( &$ �,'�3� $( !,  '' � � +��4 $�
(� �(�  $( �$4 (# �&(+��  %! ! ( (� $�(  �,'�3 4 4&�%$� (# ! +�$4 &$ �,'�3� $(
!,  '' �$4 �#%' � + %> %$� (� �(�  $( � ��( (#�( (# !��  %$4%> %4&�' +�$ $�( ! �> 
�! � +��,��%!�$ , �!�$ 5 +�&! �9 (# ,  �9 +( �'%�$� $( %$ +�' $4�� (%�  �# $
 !(%� �(%$� - �

;�5' * !#�� ! (# $&�5 � �9 !,  ''! %$>�'> %$� E�E; (� �(�  $( 5  9�� �$3  G %( (�
 �,'�3� $( 4 ,  $4%$� �$ (#  '�,! 4 4&��(%�$ �9 &$ �,'�3�  $( �( (# 5  �%$$%$�
�9 (# (� �(�  $( � ;# � �� 7-� (� �(�  $( !,  ''! %$ * !( �  �� �$3 �$4 <7� %$ 2�!(

���� w|��v {�|�� �

�-



�  �� �$3� ���$� (#�! � �7� %$ * !( �  �� �$3 �$4 ��7 %$ 2�!( �  �� �$3 !(��( 4&�%$�
(# 6�!( !%G ��$(#! �9 &$ �,'�3� $( � �)7 �$4 ��7 � � !,  +(%> '3� 4&�%$� ��$(# 7
(� �� � �K �$4 *7* � � !,  +(%> '3� 4&�%$� (# ! +�$4 3 �� �9 &$ �,'�3�  $( � �$4 �7*
�$4 �-) � �9( � (�� 3 ��! �9 &$ �,'�3� $( � E�E; ,������ ! ( $4 (� !(��( �$ �> ��� 
�( � !'%�#('3 '�$� �  '�,! 4 4&��(%�$ �9 &$ �,'�3� $( %$ * !( �  �� �$3 +��,�� 4
(� 2�!( �  �� �$3� ;�5' ) +�$(�%$! 4 !+�%,(%> %$9��� �(%�$! �$ (# !(��(%$� 4�( ! �
;# �> ��� !(��(%$� 4�( %! �K �K � �$(#! 9�� * !( �  �� �$3 �$4 �- �� ��$(#! 9��
2�!( �  �� �$3� "�$!%4 �%$� (#  > %4 $+ 9�� (# (#�  �&��(%' ! � (# 4%L � $+ %$ (# 
�> ��� ��%! ! � �%$'3 9��� (# &,, � ,��( �9 (# 4%!(�%5&(%�$ � % � � '�( !(��(%$� 4�( !
�� '�( � 9�� * !( �  �� �$3 (#�$ 9�� 2�!( �  �� �$3� E%$+ (# 4�(� 9�� �&� �$�'3!%!
 $4! � %(# H + �5 � �<<7 �$4 � �$�'3� (#  �,'�3�  $( �&(+��  4&�%$� *K ��$(#!
�9( � (# 5  �%$ �9 (# (� �(�  $( � � �$'3 +�$!%4 � (# (� �(�  $(! !(��(%$� 4&�%$� (# 
6�!( �) ��$(# �9 &$ �,'�3� $( � ;�5' ) ,��>%4 ! 4 !+�%,(%> %$9��� �(%�$ �$ (# 
4&��(%�$ �9 (��%$ %$� !,  ''! � H&��(%�$! �� '�$� � %$ 2�!( �  �� �$3 +��,�� 4 (� * !(
�  �� �$3� ;# �> ��� 4&��(%�$ %! �5�&( � �) � �$(#! #%�# � �$4 (# 4%L � $+ %!
!'%�#('3 #%�# � %$ (# &,, � ,��( �9 (# 4%!(�%5&(%�$ �) ��$(# �( (# &,, � �&��(%' �
+��,�� 4 (� (# '�� � ,��( �9 (# 4%!(�%5&(%�$ �� ��$(#! �( (# '�� � �&��(%' � �

� 
	 ��� ��� ��� ����

� ! (# 6�!( !(�� �9 �&� ,��,  $!%(3 !+�� � �(+#%$� �,,���+# � � �5(�%$ ,��5%(
 !(%� �( ! 9�� E�E; (��%$%$� !(��(%$� 4&�%$� (# (#�  (%�  %$( �>�'! 9��  '�,! 4
&$ �,'�3�  $( 4&��(%�$ � % � � ��K ��$(#! �;� �K� � 7� �� ��$(#! �;� 7��� � �$4 �*�
�) ��$(#! �;� �*�) � � ;�5' ! - �$4 K � ,��( �&� ,� 9 �� 4 !,  +%6+�(%�$! 9�� * !(
�$4 2�!( �  �� �$3 �5(�%$ 4 �9( �  G( $!%> !,  +%6+�(%�$ ( !(%$� � ;# +�>��%�( !
+�$!%4 � 4 �� �'' (%�  � %$>��%�$( 9�� �$ %$4%> %4&�' 4&�%$� (# &$ �,'�3� $( !,  '' �
;# >��%�5' 4 6$%(%�$! �� �%> $ %$ (�5' ��� � �!�$�' +#���+( �%!(%+! +�$!%4 � 4
�� (# �� �( (# 5  �%$$%$� �9 (# &$ �,'�3� $( !,  '' ��! 6> 	3 �� �� 4&�� % !� �
4&��3 >��%�5' ! 9�� � $4 � � 5 %$� � 9�� %�$ � � !(�( �9 � !%4 $+ ����H � � �$4
9��� �'  4&+�(%�$ �F=�� � * �'!� &! (# � �$(# �# $ (# &$ �,'�3� $( ,  �%�4
!(��(! ��2�2�;�� � �$4 (#  �,'�3� $( !(�(&! !%G �$4 (� '> ��$(# 5 9�� (# 
5  �%$ �9 (# &$ �,'�3�  $( !,  '' ���2�2� K � ��2�2� ��� � � %$�''3� � $&�5 � �9
+#���+( �%!(%+! �9 (# ,� >%�&! � �5  $( � (# !,  +%6+�(%�$ � $�� '3� 5���4 %$4&!(�3
%$4%+�(��! �* �* �� � �5 !(�(&! �F2� � � 6�� !%� ��� � � �$4 %$9��� �(%�$ �$  ��$%$�!
%$ (# ,� >%�&! � �5 � =$ 9�+( � (# � �� (#�  >��%�5' ! +�$(�%$%$� %$9��� �(%�$ �$
 ��$%$�! � H& (� (# � , ��(%$�  ���� %$  ��$%$�! �$4 (# (�, +�4%$� %!!& � $� � '%�5' 

�K



 ��$%$�! �  �!&�  G %!(! 9�� �'' (# �5! �>�(%�$! � �2�;� %! � 4&��3 >��%�5' 
9��  ��$%$�! �5 �> (# � %$%�&� ' > ' (� 5  !&5�  +( (� !�+%�' ! +&�%(3 (�G�(%�$ ���
2�;�"2�E %! � 4&��3 >��%�'5  9��  ��$%$�! 5  %$� (�, +�4 4 �( (# !�+%�' ! +&�%(3
(�G�(%�$ (#� !#�'4 �� �& !���%�� �������� !��� �� � �2�;� %! '�� 4�%'3  ��$%$�! %$ (# 
��$� 5  (�  $ �- 2&�� �$4 (# (�, +�4%$� (#� !#�'4 �$4 � �� �(# �� %! �

�&� !,  +%6+�(%�$ ! ��+# !(��(! � %(# &!%$� �'' (# +�>��%�( ! �  $(%�$ 4 �5�> � %(#�&(
%$( ��+(%�$! � ;# $ (#�! +�>��%�( ! �� 4��,, 4 9�� �#%+# (# ,��5%(  !(%� �(��
+�$$�( 5  �5(�%$ 4 4& (� ,  �9 +( ,� 4%+(%�$! 9�� + �(�%$ >�'& ! �9 (# +�>��%�( ! ���
��� (# !(�( � 6�� !%� � � �%�$�' ���'��  ��(%�$ � �$4 %$4&!(�3 %$9��� �(%�$ � � ( !(
�# (# � (# 4&��3 >��%�'5 ' ! �� � �%$('3 !%�$%6+�$( � * # $ %$!%�$%6+�$+ %! 9�&$4 �
(# +�>��%�( ! �� 4��,, 4 � � %$�''3� � ( !( 9�� (# !%�$%6+�$+ �9 %$( ��+(%�$  L +(!
�9 � $4 � �$4 �� � %(# � $&�5 � �9 +�>��%�( ! � �$'3 (# !%�$%6+�$(  L +(! � � �%$ %$
(# !,  +%6+�(%�$ �$4 � 4%4 $�( 6$4 %$+�$!%!( $( ( !( � !&'(! � ���4%$� (# ! �& $+ 
�9 ( !(! ,  �9���  4 � � %$�''3� � %$> !(%��( (# ���4$ !!��9�6( 9�� 9�%�'3 $����� + ''!
�9 �5! �>�(%�$! 5�! 4 �$ (# �5! �> 4 +�>��%�( ! � ;# ,� 4%+( 4 ,��5�5%'%( ! 9��
�&� 6$�' ,� 9 �� 4 !,  +%6+�(%�$ �� %$ +'�! +��� !, �$4 $+ (� (# (# %�  �,%�%+�'
+�&$( �,��(! �$4 !%�,' ���4$ !!��9�6( ( !(! !#�� $� � �  +(%�$ � ;# ! 4 (�%' 4
� !&'(! �� �>�%'�5' &, �$ � �& !( �

;# � !&'(! 9�� (# ,��5%(  !(%� �( ! %$ (�5' ! - �$4 K !#�� (#�( (# 6$�' !,  +%6+�(%�$!
4%L � 5  (�  $ (# (#�  (%�  %$( �>�'! �$4 5 (�  $ * !( �$4 2�!( � � �  L +(!
�� $�( !%�$%6+�$( %$ ��!( +�! !  G+ ,( 9�� ;� �*�) %$ * !( �  �� �$3� � %�� !%� 
�$4 %$4&!(�3 %! %� ,��(�$( 9�� �'' (� �(�  $( (3,  ! %$ 2�!( �  �� �$3 5&( �$'3 9��
 ��'3 E�E; ,������ ! �;� �K �$4 ;� 7��� %$ * !( �  �� �$3� ��� !��  +�>��%�( ! �
(# !%�$! �9 (#  L +(! 4%L �! 53 (� �(�  $( (3,  �  �� � * �* - �"�$!(�&+(%�$ � %$
2�!( �  �� �$3 !  � ! (� 5  �!!�+%�( 4 � %(# '�( � (� �(�  $( � ;# � �� � � ��
�5' 
� �%�$�' 4%L � $+ ! %$ (� �(�  $( �!!%�$�  $( 53 !(�( ! �  !,  +%�''3 %$ 2�!( �  �� �$3�
�$ �,'�3 4 +�� %$� 9��� '��� 6�� !  � (� 5 ��� '%
 '3 (� � + %> (� �(�  $( �
8�� #%�#'3  4&+�( 4 %$4%> %4&�'! �� � �� '%
 '3 (� � + %>  ��'3 (� �(�  $( %$ 2�!(
�  �� �$3 � !,  +%�''3 �( �'4 � �� ! 9�� ;� �*�) � �$4 ;� �*�) 9�� �'4 � &$ �,'�3 4
��¨~�w�z �|}� u��v � ��~¤ ��¨ ��� u� £²²³ �~} � |}�u�|� {|}w wu� � ��{�~z��v �� ������ ��� �� �

	 �
�� �� ������� |}� �~w vx�� ��w w~ v~ �u|� v��x}uwz w|±|wu~� |�y vt~x�y wt�}��~}� �~w � � {}�v��w u�
wt� y|w| � �~¤���} � {}~�|��z yx� w~ }��~}yu�� �}}~}v � wt�}� | �x���} ~� ��{�~z���w }�{~}wv ¤ uwt
��}~ ~} ��}z �~¤ �|}�u��v � ¥u��� wt�v� u��~}� |wu~�v |}� �~w }��u|��� � ¤� ~��z xv� y|u�z �|}�u��v
|�~�� £¡ �x}~ �
��¥x�t | vuwx|wu~� ¤~x�y �~�w}|yu�w wt� |vvx�{wu~� }�ªxu}�y �~} {}~{��vuwz v�~}� � |w�tu�� wt|w

wt� w}�|w���w {}~�|�u�uwz t|v w~ �u� vw}u�w�z � �w¤��� ��}~ |�y ~�� �

�7



�! � '' �! ;� 7�� 9�� �'' &$ �,'�3 4 %$ * !( �  �� �$3 5&( (# � %! $� !&+#  L +(
9�� ;� �K %$ * !( �  �� �$3� ��� %�$ �! �� ' !! '%
 '3 (� � + %> (� �(�  $( ��$'3
;� �K �$4 ;� �*�) %$ 2�!( �  �� �$3� 5&( (# $&�5 � �9 9�� %�$ �! %! !� �'' # � � �
�$ �,'�3 4 � %(# #%�# � ,� >%�&!  ��$%$�! �� �&+# ��� '%
 '3 (� � + %> (� �(�  $(
;� �K �$4 ;� �*�) %$ 2�!( �  �� �$3 �# � �! (# � �� $� +' �� +&(  L +(! %$ * !(
�  �� �$3� � '!� (# ��$(# �9  $(�3 %$(� &$ �,'�3� $( �! �!�$�'  L +(� !  � ! (�
,'�3 � ��' %$ 2�!( �  �� �$3 5&( $�( %$ * !( �  �� �$3� * #%( +�''�� ���
 �! �� 
��� '%
 '3 (� � + %> (� �(�  $( %$ � $&�5 � �9 +�! ! � � � �' ! �� ' !! '%
 '3 (�
� + %> ;� �*�) �$4 ;� 7�� �# $ #%�#'3  4&+�( 4 %$ * !( �  �� �$3 5&( ��� '%
 '3
(� � + %> ;� 7�� �# $ (# 3 � � �#%( +�''�� ���
 �! 5  9�� � =$ 2�!( �  �� �$3�
9 � �' ! �� ��� '%
 '3 (� � + %> '�( � (� �(�  $( ;� 7�� �$4 ;� �*�) %$ � $&�5 �
�9 +�! ! � ;# � � 3�&$� � 9 � �' ! �� � �� '%
 '3 (� � + %> ;� 7�� �$4 9 � �' ! 9���
+ �(�%$ %$4&!(�% ! �* �* � �* �* � �* �* K� �� ��� '%
 '3 (� � + %> ;� �*�) � ;# 
 !(%� �(%�$ � !&'(! !#�� (#�( (# 4 ( �� %$�$(! �9 E�E; ,������ ,��(%+%,�(%�$ 4%L �!
!(��$�'3 53 (#  '�,! 4 &$ �,'�3� $( 4&��(%�$ �

� 
� �������� ������

F�! 4 �$ (#  !(%� �( 4 ,��, $!%(3 !+�� ! %$ (# ,� >%�&! !&5! +(%�$ � � � �(+# E�E;
,��(%+%,�$(! �$4 $�$,��(%+%,�$(! �#� !(��( 4 &$ �,'�3�  $( %$ (# !��  ��$(# �$4
� �$'3 &! $�$,��(%+%,�$(! �#� �� !(%'' &$ �,'�3 4 %$ (# � �$(# 5  9�� (� �(�  $(
!(��(! � ;#  !(%� �( 4 ;; %! (# $  !(%� �( 4 ! ,���( '3 9�� � �$(# � � � 	 ���	 *K �9( �
(# 5  �%$ �9 (# E�E; ,������ �++��4%$� (�  �&�(%�$ �*� �# � (#  G, +( 4 $�$	
(� �(�  $(  �,'�3� $( �&(+�� %! �5(�%$ 4 53 �  �$! �9 � '� +�' '%$ �� � �� !!%�$ �$
(# ,��,  $!%(3 !+�� �� ���$� (# $�$,��(%+%,�$(! +�$!%4 � 4 � � +��,��%!�$ �9 (# 
 !(%� �( 4 ,��,  $!%(3 !+�� 9�� E�E; ,��(%+%,�$(! �$4 $�$,��(%+%,�$(! !#�� ! � +'�! 
�> �'�, 9��  �+# !(��(&� 4 6$ 4 53 (# � �$(# �9  $(�3 %$(� &$ �,'�3� $( �$4 (# 
5  �%$ �9 (# E�E; (� �(�  $( ��� * �5(�%$ �$  !(%� �( 9�� (# >��%�$+ �9 (#  !(%	
��( 4 (� �(�  $(  L +(! (#��&�# 5��(!(��,,%$� (#  $(%� �5! �>�(%�$ > +(�� 9�� �$
�5! �> 4 !,  '' %$ �&� %$��� !��,' (#&! (�
 %$� �++�&$( �9 , �!!%5 ' �&(� +��� '�(%�$
%$ (# �&(+�� >��%�5' � H& (� (# #%�# +��,&(�(%�$ (%�  %$>�'> 4 � %$9 � $+ #�!
!� 9�� 5   $ 5�! 4 �$ �$'3 � � !��,' ! � � ! � ,� ,������ ( !( �9 (# � �(+#%$�
>�'%4 %(3� � �'!�  !(%� �( %$ �$ �$�'���&! ��3 (# 4%L � $+ ! 5  (�  $ ,��(%+%,�$(!
���� xv� wt� §ww�y u�y�± � �� �}~� wt� {}~�uw �vwu� |w�v �
��st�v� }�vx �wv |}� |�|u�|��� x{~� }�ªx�vw �

�:



�$4 � �(+# 4 $�$,��(%+%,�$(! 4&�%$� ��$(# � (� �� 5 9�� (# (� �(�  $( � F3 +�$	
!(�&+(%�$ � ,��(%+%,�$(! �$4 � �(+# 4 $�$,��(%+%,�$(! �� &$ �,'�3 4 5  (�  $ (# 
5  �%$ �9 (# %� &$ �,'�3� $( �$4 (# 5  �%$ �9 (# (� �(�  $( �

� ! (# ! +�$4 ( !( 9�� (# �&�'%(3 �9 � �(+#%$� � �,,'3 � !(�$4��4 (	( !( (#�( �!	
! !! ! �# (# � (# �  �$! �9 (�� ���&,! �� !(�(%!(%+�''3 4%L � $( 9���  �+# �(# �
� %(# � !,  +( (� (# �5! �>�5' � � * +�$!(�&+( (# �5! �>�5' +#���+( �%!(%+! �9
(# � �(+# 4 +�$(��'! 5�! 4 �$ � '�+�' '%$ �� � �4 ' �,,'3%$� (# !�� � %�#(%$�
9���&'� �! 9�� (# 4 ,  $4 $( >��%�5' �$4 ,� 4%+( (# +�>��%�( ! 9�� (# � �(+# 4
!��,' � ;# ! �$�$	(� �(�  $( +#���+( �%!(%+! �9 (# (� �( 4� �� (# $ !&5�  +( (� �
!%�,' (	( !( (#�( %! � ��(%� �9 (# 4%L � $+ 5  (�  $ (# (�� � �$! �9 (# (� �(	
� $( �$4 (# � �(+# 4 +�$(��' ���&, �$&�  ��(��� �$4 (# 4%!,  �!%�$ �9 (# !+�� !
�4 $�� %$�(��� � F3 � �$! �9 (#%! � %( %! �$  G��,' �9 (# !%�$�'	(�	$�%! �  (�,#�� )
(# 4%L � $+ 5  (�  $ (# � �$! %! (# !%�$�' � (# 5 �((�� ,��( �9 (# 9���&'� %! �
�  �!&� �9 >��%�5%'%(3 (#�( %!  !! $(%�''3 $�%! (#�( � �3 ��
 %( #��4 � (� !  (# 
���&, 4%L � $+ �

;# � !&'(! �9 (# ( !(! �� !#��$ %$ (�5' ! :	� %$ (# �,, $4%G 9�� (# +�>��%�( !
%$! �( 4 %$(� (# � 	E+��  !(%� �(%�$ ) * $ > � �$3 !%�$%6+�$( 4%L � $+ � %(# � !,  +(
(� (# �5! �>�5' +#���+( �%!(%+! 5  (�  $ (# (� �( 4 �$4 (# � �(+# 4 +�$(��' � ;# 
��(+#%$� ,��+ 4&� ��! !&++ !!9& ' %$ +� �(%$� � !&%(�5' +�$(��' ���&, � %(# � !,  +(
(� (# �5! �>�5' +�>��%�( ! �

� %�&� ! ��K +��,�%! ���,#%+�' � ,� ! $(�(%�$! �9 (#  >�'&�(%�$ � !&'(! � 2�+# 6�&� 
+�$(�%$! � ,�$ ' �9 (#�  ���,#! � ;# (�, ���,# %$>�'> ! (#  !(%� �( 4 �> ��� (� �(	
� $(  L +( 9�� (# (� �( 4 9�� ��$(# � (� *K �9( � (# 5  �%$$%$� �9 (# (� �(�  $(
�$4 (# 4%L � $+ ! 5  9�� (# � �$(# � (� �� 5 9�� (# 5  �%$$%$� �9 (# &$ �,'�3	
� $( !,  '' � ;# ���,# %$ (# � %44' !#�� ! (# �> ���  �,'�3� $( �&(+��  9�� (# 
(� �(�  $( ���&, �$4 (# 5�((�� ���,# !#�� ! (# �> ���  !(%� �( 4 $�$(� �(�  $(
�&(+��  5�! 4 �$ (# � �(+# 4 $�$,��(%+%,�$(! � * ,&( ,�%$(� %! <-�� +�$64 $+ 
%$( �>�'! ���&$4 (#  !(%� �( ! �

;#  !(%� �( 4 (� �(�  $(  L +(! 9�� � �$(#! � (� *K �9( � (# 5  �%$ �9 (# ,������
�� !&�,�%!%$�'3 !%� %'�� %$ �&�'%(�(%> $�(&� �+��!! (# 4%L � $( ! ((%$�  > $ (#�&�#
(# �> ���  �,'�3�  $( ��( ! %$ (# � %44' �$4 5�((�� ���,# 4 +'%$ 9�� '�(( �
,������ !(��(! � ;� �( 4 %$4%> %4&�'! !#�� �$ %$+� �! %$  �,'�3�  $( ��( ! 4&�%$�
(# 6�!( 3 �� �$4 (# $ � � �%$ � 9�%�'3 +�$!(�$( ' > ' 4&�%$� (# ! +�$4 �$4 (#%�4
3 �� � �$'3 9�� '�( (� �(�  $( ;� �*�) %$ * !( �  �� �$3� � �5! �> � 4 +'%$ �9

�<



�5�&( � , �+ $(�� ,�%$(! �,,�%$(!� �9( � � �- 3 ��! � =$ * !( �  �� �$3� (� �( 4
%$4%> %4&�'! � %(#  ��'3 (� �(�  $( ;� �K � �+# �$  �,'�3� $( ��( �9 �5 �&( K�
�9( � �$ 3 �� � ��� ;� 7�� � (#%! '% ! ���&$4 -� --� �$4 9�� ;� �*�) ���&$4 *-�
)� � ;#  G, +( 4 �> ��� $�$(� �(�  $( �&(+�� +�$> �� ! (� � ' > ' �9 ���&$4
)-� 9�� ;� �K � ���&$4 *�*-� 9�� ;� 7�� � �$4 ���&$4 �� �-� 9�� ;� �*�) � � ! (� 5  
 G, ( 4 � (# 9&(&�  �,'�3� $( +#�$+ ! 9�� %$4%> %4&�'! 4 +'%$ � %(# '�$� �  '�,! 4
&$ �,'�3�  $( 4&��(%�$ � =$( � !(%$�'3� (#  L +( �9 (# (� �(�  $( !  � ! (� 5  �&%( 
!%� %'�� �  G+ ,( 9�� (# 4 +'%$ �( (#  $4 9�� ;� �*�) � * 6$4 � $ ��(%> '� �
� %$
 L +( 9�� (# ,  �%�4 �%�#( �9( � (# 5  �%$ �9 (# ,������ �$4 !%�$%6+�$('3 ,�!%(%> 
(� �(�  $(  L +(! �$  �,'�3� $( ��( ! �9 �5�&( � ,,�%$(! �$4 �5�> � 3 �� �9( �
(# 5  �%$ �9 (# ,������ � ��� ;� 7�� %$ * !( �  �� �$3� (#  !(%� �( 4 (� �(�  $(
 L +( �9 ���&$� � ,,�%$(! %! (# #%�# !( �� �$� (# (#�  +�! ! �

;#�&�# !%� %'�� %$ $�(&� � (# � !&'(! 9�� 2�!( �  �� �$3 !#�� !��  4%L � $+ ! � =(
(�
 ! �5�&( ��- 3 ��! 9�� (#  �,'�3� $( ��( ! (� � �+# (# %� #%�# !( ' > ' � ���
;� �K � (# (� �(�  $( ���&, � �+# ! �$  �,'�3� $( ��( �9 �5 �&( K� � 9�� ;� 7�� �9
�5�&( )-�-� � �$4 9�� ;� �*�) �9 �5�&( *-� � ��� ;� �*�) � � !  � !� �'' 4 +'%$ 
�( (#  $4 � ;#  !(%� �( 4 $�$(� �(�  $(  �,'�3� $( ��( ! !(�5%'%� �( � ' > ' �9
�5�&( -� 9�� ;� �K � �5�&( *-�)� 9�� ;� 7�� � �$4 �5�&( �-�*� 9�� ;� �*�) �
���%$ 9�� ;� �*�) � � �5! �> � !� �'' 4 +'%$ �( (#  $4 � ;#  !(%� �( 4 (� �(�  $(
 L +(! ���%$ !#�� � $ ��(%> '��
� %$  L +( 9�� (# ,  �%�4 �%�#( �9( � (# 5  �%$ �9 (# 
,������ �$4 �$4 !%�$%6+�$('3 ,�!%(%> (� �(�  $(  L +( �9 �5 �&( � ,,�%$(! �5�&(
��- 3 ��! �9( � (# 5  �%$ �9 (# ,������ � ;# '�$�� �&$ (� �(�  $(  L +( %! !'%�#('3
'�� � 9�� '�( � (� �(�  $( ;� �*�) 5&( !(%'' !%�$%6+�$('3 ,�!%(%> �

� +��,� # $!%> +�!(�5 $ 6( �$�'3!%! �9 (# E�E; ,������ %! $�( , �!!%5 ' � �%$'3
9�� (�� � �!�$! � � %�!( � � '�+
 %$9��� �(%�$ �$ (# ��$ (��3 +�!(! �$4 �$ (��$!9 �
,�3� $(! 4&�%$� (# (� �(�  $( �$4 (# &$ �,'�3� $( !,  '' � E +�$4 � � +�$ $�(
�$�'3� (#  �,'�3� $(  L +(! �9( � *K ��$(#! � � ! � 6�!( !( , (� +�$(��!( (# %$ %(%�'
$ ��(%> '� +
� %$  L +(! �9 (# ,������ ! � %(# (# '�( � , �!%(%> ,������  L +( � � 
+�'+&'�( (# +&�&'�( 4  L +(! �9 (# ,������ �� � �) � �$4 *K ��$(#! �9( � (# 5  �%$
�9 (# ,������ ��� ;# +&�&'�( 4  L +(! �� +�'+&'�( 4 �! (# !&� �9 (#  L +(!
4 ,%+( 4 %$ 6�&� ! ��K !(��(%$� %$ ��$(# � �$4 !&�� %$� &, (� ��$(#! �� � �) � �$4
*K � � !,  +(%> '3� ;�5' �� ,��>%4 ! (# � !&'(! � ;#  !(%� �( 4 !(�$4��4  ����! �� 
5�! 4 �$ (# 5 ��(!(��, !(�$4��4  ����! 9�� (# ��$(# !,  +%6+ (� �(�  $(  L +(! � ���
* !( �  �� �$3� (# +&�&'�( 4  L +(! �9( � �� ��$(#! �� !(%'' !%�$%6+�$('3 $ ��(%> 
��¥�� ©��t��} �w |� � �³¶¶´� �~} | vu� u�|} �±�}�u�� �

*



9�� ;� �K �$4 ,�!%(%> � 5&( $�( !%�$%6+�$( 9�� '�( � (� �(�  $(! � ;# +&�&'�( 4
 L +(! %$+� �! � %(# '�$� � (%�  #��%��$! �$4 5  +�� !%�$%6+�$('3 , �!%(%> �9( � *K
��$(#! �9�� ;� 7�� �'� �43 �9( � �) ��$(#!� �( ' �!( �( � 6> ,  �+ $( !%�$%6+�$+ 
' > ' 9�� � �$ � !%4 4 ( !( � ��� 2�!( �  �� �$3� (# '�$� � 4&��(%�$ �9 (# (� �(�  $(
!,  ''! � !&'(! %$ � !(��$� � !%�$%6+�$('3 $ ��(%> '� +
� %$  L +( �9( � �� ��$(#! � ;# 
+&�&'�( 4  L +( %! !(%'' $ ��(%> �9( � �) ��$(#! 5&( �$'3 !%�$6+�$('3 !� 9�� ;� 7�� �
� 9( � *K � �$(#! (# +&�&'�( 4  L +(! (&�$ ,�!%(%> 5&( (# 3 �� !(%'' $�( !%�$%6+�$( �
=( %! '%
 '3 (#�( � !%�$%6+�$('3 , �!%(%> +&�&'�( 4  L +( +�$ 5 9�&$4 9�� �$  > $
'�$� � (%�  #��%��$ 9�� 2�!( �  �� �$3� ;#%! %! $�( + �(�%$ � #�� > � � !%$+ (# � %!
� !'%�#( ( $4 $+3 9�� (# ,  �%�4 !,  +%6+  L +(! (� 4 +'%$ �9( � �5 �&( � �- 3 ��! �$4
!%$+ (# !(�$4��4  ����! ( $4 (� %$+� �! � %(# � '�$� � #��%��$ �

=( � � �%$! (� 4%!+&!! (#  !(%� �( 4 ,� ,������  L +(! %$ 6�&� ! ��K 9�� (# (� '> 
��$(#! 5  9�� (# 5  �%$ �9 (# &$ �,'�3� $( !,  '' � ;� 5  ,� +%! � (# ! �� (# 
(� '> ��$(#! 5  9�� (# 5  �%$ �9 (��$!9 � ,�3� $(! 53 (# � 4 ��' ��5�� �� + 
�9( � #�>%$� '�!( (# � �5 � =$4%> %4&�'! � �3 #�> 5 +�� &$ �,'�3 4  ��'% � (#�$
(#%! 6�!( ��$(# �9 &$ �,'�3�  $( ,  �%�4 (#�&�# #�>%$� #�4 � � �5 %$ (# � + $(
,�!( %! � ,� � �&%!%( 9�� (��$!9 � ,�3� $( � =$ 9�+( � (#  �,'�3� $( ��( ���$� (# 
(� �( 4 '% ! !��  �# � 5  (�  $ 7-� �$4 <� 4&�%$� (# (� '> ��$(#! 5  9�� (# 
!(��( �9 (��$!9 � ,�3� $(! � =$ ��$(# 	� � (#  �,'�3�  $( ��( %! �5�> :� %$ �''
+�! � % � � %$ (# >�!( � �� ��%(3 �9 +�! ! (# !(��( �9 (# (��$!9 � ,�3� $( +�%$+%4 !
� %(# (# !(��( �9 (# &$ �,'�3�  $( !,  '' � ;#  !(%� �( 4 ,� ,������  L +( � % � � (# 
4%L � $+ 5  (�  $ (#  �,'�3� $( ��( ! �9 (# (� �(�  $( ���&, �$4 (#  !(%� �( 4
 �,'�3� $( ��( �9 !%� %'�� $�$(� �( 4 %$4%> %4&�'! � %! $�( !%�$%6+�$('3 4%L � $( 9���
� �� %$ �'' +�! !  G+ ,( %$ � �$(# 	 � 9�� ;� �*�) %$ 2�!( �  �� �$3� 2> $ %$ (#%! +�! �
(# � �  +(%�$ %! $�( � !(��$� �$ � �$4 !%$+ �'' %$4%> %4&�'! �� &$ �,'�3 4 %$ ,  �%�4
 � �&� ,� ,������ ( !( !#�&'4 9�+&! �$ (# 4%L � $+ ! 4&�%$� (#  ��'% � ,#�! �9
(# (� '> ��$(#! 5  9�� � ��� (#%!  ��'% � ,#�! � (# � %! $�  >%4 $+ �9 !3!( � %+
4%L � $+ ! %$  �,'�3� $( ��( ! 5  (�  $ (� �( 4 �$4 $�$(� �( 4 %$4%> %4&�'! �9( �
� �(+#%$� � * (�
 (#%! �!  >%4 $+ (#�( (%�  � %$>��%�$( &$�5! �> 4 # ( ��� $ %(3
4� ! $�( %$>�'%4�( �&� � �(+#%$� �,,���+# �

* �



� ���� �������

F�! 4 �$ � &$%�& �4� %$%!(��(%> 4�(� ! ( 9�� �  �� �$3� �#%+# #�! �$'3 5   $ ��4 
�>�%'�5' � + $('3� � �$�'3� (#  �,'�3� $(  L +(! �9 (# ,��>%!%�$ �9 !,  +%6+
,��9 !!%�$�' !
 %''! �$4 ( +#$%�& ! �E�E; � �( (# %$4%> %4&�' ' > ' � E,  +%6+�''3� � 
 !(%� �( (# �> ��� (� �(�  $(  L +( �$ (# (� �( 4 �;; � � % � � (# 4%L � $(%�' %�,�+(
(# (� �(�  $( !#�� ! 9�� (#�! %$4%> %4&�'! �#� ,��(%+%,�( %$ � E�E; +�&�! � * 
(�
 (# �<<* %$��� !��,' %$(� &$ �,'�3� $( �$4 � 4%!(%$�&%!# (#�  (3,  ! �9
(� �(�  $( 4 ,  $4%$� &,�$ (# � �$(# %$ �#%+# (# E�E; +�&�! !(��(! � '�(%> (� (# 
 '�,! 4 &$ �,'�3� $( 4&��(%�$ � * 4%!(%$�&%!# 5  (�  $ (# ,������� ! !(��(%$�
4&�%$� � (� K � 7 (� �� � �$4 �* (� �) ��$(#! �9 &$ �,'�3� $( � *  !(%� �( (# ;;
9�� ,��(%+%,�(%�$ %$ E�E; ���%$!( (# +��,� # $!%> �'( �$�(%> ��$�,��(%+%,�(%�$
%$ E�E; �#%+# %$+'&4 ! ,��(%+%,�(%�$ %$ �$�(# � ,������ �9 �+(%> '�5�� � ��
 (
,�'%+3� ;# �$�'3!%! %! +�$4&+( 4 ! ,���( '3 9�� * !( �$4 2�!( �  �� �$3�

;# �&�'%(�(%> $�(&� �9 (# � !&'(! %! �&%( !%� %'�� 9�� (# (#�  (%�  %$( �>�'! �9
&$ �,'�3�  $( +�$!%4 � 4 �! � ''! �! 9�� * !( �$4 2�!( �  �� �$3� * 6$4 $ ��	
(%> '� +
� %$  L +(! !#��('3 �9( � (# (� �(�  $( !(��(! � � 9( � � �#%' (#  L +(! (&�$
,�!%(%> �$4 (# 3 , �!%!( �'� �!( +��,' ( '3 &$(%' (#  $4 �9 �&�  >�'&�(%�$ , �%�4 �
;# ,�!%(%>  L +(! �� !(��$� � %$ * !( �  �� �$3 +��,�� 4 (� 2�!( �  �� �$3 �$4
(# '� +
� %$  L +(! �� !(��$� � %$ 2�!( �  �� �$3� ;# +&�&'�( 4  �,'�3� $(  9	
9 +(! *K ��$(#! �9( � (# 5  �%$ �9 (# (� �(�  $( �� !%�$%6+�$('3 , �!%(%> %$ * !(
�  �� �$3� ;# 3 �� �'!� , �!%(%> 9�� 2�!( �  �� �$3 5&( $�( !%�$%6+�$('3 !� � �&�
!(&43 4��� ! � !��  �#�( � �� ,�!%(%> ,%+(&� �9 ,&5'%+ ! +(�� !, �$!�� 4 (��%$ %$�
+��,�� 4 (� � �!( �9 (# ,� >%�&! !(&4% ! 5�! 4 �$ !&�> 3 4�(� � ;# � !&'(! �� 
%$ (# !��  ��4 � �9 � ��$%(&4 �! %$ (# !(&43 � +#$ �  ( �' � ��) � 5�! 4 �$ (# 
!��  4�(� (#�&�# (#  G�+( (� �(�  $( 4 6$%(%�$ � (# +#�%+ �9 >�'%4 �5! �>�(%�$! �
�$4 (#  �,'�3 4  +�$��  (�%+ �  (#�4! 4%L � � '�( 5  (�  $ (# (�� !(&4% ! � ���	
 > � � �$ �> ��'' �!! !!�  $( �9 (# � %+�� +�$�� %+  L +(! %! $�( ,�!!%5 ' !%$+ >��%�&!
$ + !!��3 %$9��� �(%�$ 9�� � +��,� # $!%> +�!(�5 $ 6(��$�'3!%! �� '�+
 %$� %$ �&�
4�(� ! ( �

*�



�� ��������

�55�%$� � � � �$4 � �� � >�$ 4 $ F �� ��*� � �;# ��$,���� (�%+ =4 $(%6+�(%�$ �9
;� �(�  $( 2L +(! %$ H&��(%�$ 8�4 '! �� � (���� � !&(� 7� )�)<�� �-�7 �

�55�%$� � � � �$4 � �� � >�$ 4 $ F �� ��) � � �E�+%�' 2G, �%�  $(! �$4 =$!(�&�  $(�'
���%�5' ! � %(# H&��(%�$ �&(+�� ! �� �$,&5'%!# 4 8�$&!+�%,( � ��  �$%> �!%(3
��!( �4�� �$4 ; %$5  �� $ =$!(%(&( �

� !# $9 '( � � � � ��<7:� � �2!(%� �(%$� (# 2L +( �9 ;��%$%$� ������� �$ 2��$%$�! ��
� ��&�� �" � (���� &(� ��� �  � &� &(� K ))7� -7 �

F $4 � � E �� � � F �� � �$$ � F � � %(� $5  �� � � 8 � � +#$ � � � � 8 %�& ' � E � E, +
 !! � �
" � *&$!+# ��-� � � ��5  � 4% * %�
!�� 
 %( >�$ ���(5%'4&$�!	 &$4 ��!+#&	
'&$�!� ��$�#� $� � � �& ! #�� � ��! $ !%�& �� �!�   ��� � �!�" �" �!� (���� � =�F �
� �&�$5 �� �

F $4 � � E � �$4 " � � '�! ��� �F �&� %+# * %( �5%'4&$� 9 �&� � �5  %(!'�! �  %$ * �
�&� �&+
 %$ 4% F !+# ��9(%�&$�� �$�'3!  %$ � �5� ��$� �
�#��( 4 ! ��#� ! �<:K
�&! 8��$�#� $ 4 � ���(5%'4&$� &$4 ��!+#&'&$� � %( 4 �  �� ��$�( $ =�F�
F !+# ��9(%�( $!(%+#,��5  �<7-	 �<< �� 8%(( %'&$� $ �&! 4 � � �5  %(!� ��
(� &$4
F �&9!9��!+#&$� � ** �*� ))���))) �

F �� � �$$ � � �� F � � %(� $5  �� � � �$4 E � E,  +
 !! � ��)� � �2>�'&�(%$� (# H3	
$�� %+ 2�,'�3�  $( 2L +(! �9 ;��%$%$� ������� ! %$ 2�!( �  �� �$3 � !%$� "�$	
4%(%�$�' H %L � $+ � %$�H%L � $+ ! �� �� � � &� (���&�� � �' �!� 8�$$# %� �

F'&$4 '' � � �� 8 � "�!(��H%�! � " � 8 �#%� � �$4 � � ��$ �   $ $ ��*� � �2>�'&�(%$�
(# 2�,'�3� $( 2L +(! �9 � 8�$4�(��3 ��5 E ��+# ������� �� � &� (���&��
� �' �! 	
�	� � �'�! � �� �" � (���� &(� �"  � � ��&��!�&  ��� ��� � ������ �

F&$4 !�$!(�'( 9 �&� � �5  %( ��<<* � �<<7 � � �� � � �!�� &(� � ��& �!%&����� � � �&�$5 �� )
F&$4 !�$!(�'( 9 �&� � �5  %( �>��%�&! %!!& !� �

F&$4 !�$!(�'( 9& � � �5  %( ��*� � �  !+# ��9(!5  �%+#( �� � � �&�$5 �� ) F&$4 !�$!(�'(
9 �&� � �5  %( � 2 %$&$49 �&$9� %�!( � �  !+# ��9(!5  �%+#( 4 � F&$4 !�$!(�'( 9 �&� � �5  %( �

� %(� $5 �� � � F � �$4 � � �� 3 ��� � �2>�'&�(%$� �&5'%+ E +(�� E,�$!�� 4 ;��%$%$�
%$ 2�!( �  �� �$3�� ��" �!� � (���� &( � �' �!� -� ))<7� -� �

� %(� $5 �� � � F � �$4 E � E,  +
 !! � ���� � �* %( �5%'4&$�!� ��$�#� $ %$ � !(	
4 &(!+#'�$4 � 2%$ 8 %!! �9�'� 4 � � �5  %(!� ��
(, �'%(%
�� =$ ) E+#� ��#' � * �
��� �� � ��(�� ��� &!���� �� �� &� (� �� $ !%�& �� �!�  ��� ��� &� ��! � &(� �!��� �
E+#�%9( $� %# 4 ! � � %$! 9 �&� E�+%�',�'%(%
 � H&$+
 � &$4 �&�5'�4( �

�� 4�%
!!�$ � �� �$4 �� ��#�$!�$ ��*� �������� 2>�'&�(%�$ �$4 ��$4�� ���	
���� E(��(! �� =$!(%(&( 9�� ��5�&� 8��
 ( ��'%+3 2>�'&�(%�$ �=��� � � �,,!�'� �
*��
 %$� ��, � � �* )��

�� ��'%+# � 8 � �� �� � ���$,���� (�%+ "�>��%�( �4�&!(�  $( ) ��%����(+#%$� > �!&!
��+�' ��'3$�� %�' 8�(+#%$� �� � &� (���&�� � �' �!� ��&��!�&  �" �  � �� � ��� �

**



�  +
��$ � � �� � � =+#%�&�� � �$4 �� ;�44 ��<<:� � �8�(+#%$� �! �$ 2+�$��  (�%+
2>�'&�(%�$ 2!(%� �(�� �� � ��&�� �" � (���� &( �  ��&�� K- )�K �� �<) �

�  +
��$ � � �� � � =+#%�&�� � � � � � E� %(# �$4 �� ;�44 ��<<:� � �"#���+( �%�%$� E 	
' +(%�$ F%�! &!%$� 2G,  �%�  $(�' H�(� �� � (���� � !&(� K- )� �7� �<: �

�  +
��$ � � �� � � � � ����$4 � �$4 � � � � E� %(# ��<<<� � �;# 2+�$�� %+! �$4 2+�$�	
� (�%+! �9 � +(%> ��5�� 8��
 ( ������� ! �� =$ ) � � � !# $9 '( � �$4 H � "��4
� 4! �� � � ���%��� �" ��%�! � (���� &(� � ��' � * � � ��!( �4�� ) 2'! >% � E+% $+ �
�:K-� �<7 �

�  +
��$ � � � �$4 � � ��55 ��<:-� � �� '( �$�(%> 8 (#�4! 9�� 2>�'&�(%$� (# =�,�+(
�9 =$( �> $(%�$! �� %$ ) �  +
��$ � � � �$4 F � E%$� � � 4! �� � ���� & ��&�� � $�� ��&�
�" ��%�! � �!� � � � �� �  � ���
 ) * %' 3� �-K� �)- �

�  +
��$ � � � �$4 � � � � E� %(# ��<<<� � �;# ,� ,������ 2��$%$�! H %, �$4 (# 
H ( �� %$�$(! �9 ���(%+%,�(%�$ %$ � E� +%�' ������� ) =�,'%+�(%�$! 9�� E%�,' 
������� 2>�'&�(%�$ E(��( �% ! �� � (���� &( ���!�� � �: )* �*�*): �

�&�  � � � � �$4 8 � * ''$ � ��<<<� � �;# 2L +(! �9 �&5'%+ E +(�� E,�$!�� 4 ;��%$%$�
�$ �$ �,'�3�  $( �$4 2�,'�3� $( H&��(%�$ %$ 2�!( �  �� �$3�� H%!+&!!%�$
,�,  � � ���$
9&�( ) �� (# �$%> �!%(3�

�&�  � � � �� � �� � 8 �&� � � �$4 8 � * ''$ � ��<<:� � ��&��	 &$4 '�$�9�%!(%� 2L 
( 
>�$ * %( �5%'4&$�!� ��$�#� $ �&9 4% � �5  %(!'�!%�
 %(!4�& � %$ * !(4 &(!+#	
'�$4 �� %$ ) � � � 9 %L � �$4 * � ��#'�  % � � 4! �� � ��� �&� �� &��� ��& �!%&�����
��� $ !%�& �� �!�  �!" ��� � �2* * %�(!+#�9(!�$�'3! $ � * � � F�4 $�F�4 $ ) ����!
� �'��!� ! ''!+#�9( � �<7� ��� �

=+#%�&�� � � � �$4 � � � %$(�$ �� �� � �� !3�,(�(%+ 2G,�$!%�$! 9�� !��  E � %,���	
� (�%+ ������� 2>�'&�(%�$ 2!(%� �(��! �� H%!+&!!%�$ ,�, � � ��$4�$ E+#��' �9
2+�$�� %+! �$4 �$%> �!%(3 "�'' � ��$4�$ �

=�5  $! � � � ��� � �;# ��' �9 (# ���,  $!%(3 E+�� %$ 2!(%� �(%$� H�! 	�  !, �$! 
�&$+(%�$!� � &�� � !&(� :7 )7K	7� �

=�5  $! � � � ��) � � �E � %,����  (�%+ 2!(%� �(%�$ �9 �> ��� ;� �(�  $( 2L +(!
&$4 � 2G�� $ %(3 ) � �  >% � �� �$,&5'%!# 4 8�$&!+�%,( � � &�� � !&(� :7 )7K	
7� �

� +#$ � � 8 � ��<<<� � �2��$%$�! �$4 2�,'�3�  $( 2L +(! �9 "�$(%$&�&! �L� (# �
��5 ;��%$%$� %$ 2�!( �  �� �$3 �9( � �$%6+�(%�$ �� ��&�$�' �9 F&!%$ !! �$4
2+�$�� %+ E(�(%!(%+! � �7 � 7)�< �

� +#$ � � 8 � �� �� � �=4 $(%6+�(%�$ �$4 2!(%� �(%�$ �9 "�&!�' 2L +(! �9 8&'(%	
,' ;� �(�  $(! &$4 � (# "�$4%(%�$�' =$4 ,  $4 $+ � !!&�,(%�$ �� =$ ) 8 �
� +#$ � �$4 � � �9 %9 � � 4! �� ��� � � (���� � !&( � �� ��� &�� �" $ ( &�� ��%�!
� �!� � � ��& &(� &� ��!�' �� �  %4 '5  �� ) �#3!%+��� �'�� �

� +#$ � � 8 � �$4 � � 8 %�& ' �� �� � �� ��( $(%�' �&(+�� �,,���+# (� H3$�� %+
�������� 2>�'&�(%�$ � ���( = ) =4 $(%6+�(%�$ �� H%!+&!!%�$ ��,  � � ��7 �
E=�* � E( � � �'' $ )�$%> �!%(3 �9 E( � ��'' $ �

*)



� +#$ � � 8 �� � � 8 %�& ' � �$4 " � *&$!+# ��-� � ���$���&$ 2L +(! �9 �&5'%+ E +(��
E, �$!�� 4 ;��%$%$� %$ * !( �  �� �$3�� =�� H%!+&!!%�$ ��, � �� � �))* �

����$ � � �$4 � � � ''�# ��<<<� � � ��'�!�� � !&( � (���� � !&(� � "��5�%4� ) "�� 	
5�%4� �$%> �!%(3 �� !! �

��! $5�&� � �� � � �$4 H �F � �&5%$ ��<:*� � �;# " $(��' ��' �9 (# ���,  $!%(3
E+�� %$ �5! �>�(%�$�' E(&4% ! 9�� "�&!�' 2L +(! �� � &�� � !&�� 7 )) �� -- �

��3� � �H � ��<-�� � �E�� ;#�&�#(! �$ (# H %!(�%5&(%�$ �9 2��$%$�! �� ��" �!�
� (���� &( � �' �!� * )�*-� �)K �

�&5%$ � H � F � ��<7) � � �2!(%� �(%$� "�&!�' 2L +(! �9 ;� �(�  $(! %$ � �$4�� %� 4
�$4 ��$��$4�� %� 4 E(&4% ! �� ���!�� � �" � �� (� &��� � � �(� ���� KK )K::� 7 ��

E%�$ !% � F � ��) � ��$ 2>�'&�(%�$ �9 (# E� 4%!# E3!( � �9 � +(%> ��5�� 8��
 (
������� ! %$ (# �<<! �� �  >% � �9 2+�$�� %+! �$4 E(�(%!(%+! � :K ��� � �**� �-- �

E,  +
 !! � � E � ��) � � �2!!�3! �$ 2>�'&�(%�$ �9 � +(%> ��5�&� 8��
 ( ��'%+3��
�# �H � H %!! �(�(%�$ � H ,��(�  $( �9 2+�$�� %+! � �$%> �!%(3 �9 8 �$$# %� �

E %9 �( � F � �$4 ; � ��!! � ��<<K� � �� %$ %( �E��,' ���%�$+ �9 �� +�' ��'3$�� %	
�'! ) �$�'3!%! �$4 E�'&(%�$! �� � ��!�� � �"  � � $� �!&(�� �  � &� &(� � $���(&� &��
<� )�K7� �7- �

*-



������ ��

;�5' * ) �&�5 � �9 E�E; ;��%$%$� E, ''!

* !( �  �� �$3 2�!( �  �� �$3
;��%$%$� !(��(! 4&�%$�

�	K ��$(#! �7� ��7
7	�� ��$(#! �)7 ��7
�*	�) ��$(#! �K *7*
��) ��$(#! �7* �-)

�9 &$ �,'�3�  $(
;�(�' 7-� <7�

;�5' ) ) H !+�%,(%> E(�(%!(%+! �$ E�E; ;��%$%$� E, ''!

* !( �  �� �$3 2�!( �  �� �$3
2'�,! 4 H&��(%�$ �9 �$ �,'�3�  $( %$ � �$(#!

�( 5  �%$ �9 ;��%$%$� E, ''
�> ��� �K �K �- ��

�-���&�$(%' 7 7
8 4%�$ �) �*

7-���&�$(%' �* ��
H&��(%�$ �9 ;��%$%$� E,  '' %$ ��$(#!

�> ��� K �) : �:
�-���&�$(%' * -

8 4%�$ K <
7-���&�$(%' : ��

*K



;�5' - ) ���5%( 2!(%� �( ! E�E; * !( �  �� �$3

;��%$%$� !(��(! 4&�%$� ���
�	K ��$(#! 7	 �� ��$(#! �*	�) ��$(#!

�9 &$ �,'�3� $(
�  �� !!�� "� 9 � ! � � "� 9 � ! � � "� 9 � ! � �
=$( �+ ,( 	* �<K�� ���<:K:� 	 �� �)�:) �� �*-)7� 	- �*<<� ���<*<�
�� *	*) �)- ��:<K� ���� ��<7� �<<* ��:<��
�� *-	*< 	 �<�< ���)) � �7�7 �����K� �7<- ����-*�
�� )	)) 	 �: ���): �� � �) ����77� 	 �- �<7 ���K* ��
�� )-	)< ��)K ���)7*� 	 �7�- ���*�:� 	 �--K* ���:-) �
�� -	-- 	 ��<*< ���)77� 	 �-7*- ���KK� 	 �<< � ���:<7�
* �* * ���*< ���* �7� ��*-� ���)�) �
* �* ) 	 �K*: ���K7:� ��K*7 ���-K ��
* �* - ��*K ���K)) � 	 �� ���::*�
* �* K ��-<- ����:*� �::: ���*7:�
* �* 7 	 �*<K ���*7*� 	 ��)-7 ���-)��
F2� � 	 �K:* ���<K ��
F2� � 	 ��<K� ���7K7� �-<� ���<<:� 	 �)K< ���)K7�
F2�* �<)) ���7-� �:: � ��*7�� 	 � �*K ���-7��
F=�� �*:- ���-�� 	 ���7K ��<��
F=�) �-): �����7� ��**) ���-7K�
���HK ����: �����) �
���H7 	 ��<�K ����7*�
���H< 	 �) �-� ���-�<�
���H � ���<< ���) ��
���H �� 	 ���� ���:7�
���H �� 	 ��7K< ��<-��
�� � ����< ��:*�
��* ��*�� ����*�
��) ��:�- ���)-�
��� %�$ � 	 ��K7- ������� 	 ���� ����-7� 	 ��*:K ��::-�
� � �' 	 �K�� ��7<� �*K<- ��*--K� 	 ��K< ��7K�
�2�;� �-<) ��):K:� �):- ��-*<K� ��<- ��) �<-�
�2�;� 	 ��� ����:-� ��: ���*)) � 	 � �* ���KK�
�+�$(%$& 4 �$ $ G( ,�� �

*7



;�5' - ) ���5%( 2!(%� �( ! E�E; �+�$(%$& 4�

;��%$%$� !(��(! 4&�%$� ���
�	K ��$(#! 7	 �� ��$(#! �*	�) ��$(#!

�9 &$ �,'�3� $(
�  �� !!�� "� 9 � ! � � "� 9 � ! � � "� 9 � ! � �
2�;�"2�E 	 ���)< ��):KK� �)7-* ��--:� 	 ���- ��)*7) �
��2 	2� K ���*) ���7<� 	 ���7 ���*� ��� ��< �*�
��2 	2� �� ����- ��<7K� ��K7 ����:� ���7 ��:-7�
�2 	2$(�3 �)- ��::� �)�7 �� �) � � �-K ��:K�
F2� ���� *-	)) 	 ���*: ���K*K� ��K�� ����K-�
F2�*��� *-	)) ��:- ���--*� �*:K* ���*K*�
F2� ���� )-	-- 	 �* �) � ���7-<� ��K< ���K**�
F2�*��� )-	-- ��: �) ���K�� �**:< ���7::�
F=���� � )	-- �-�) ���7 �*�
F=�)�� � )	-- �)7) ���K)) �
�28 �F2� � 	 �*-�* ��*)::�
�28 �F2� * ��:) ��**-<�
�28 �F=�� 	 �)<* �����*�
�28 �F=�) 	 �-K�- ��*�)7�
��5! ��*� : ��� -<<�

*:



;�5' K ) ���5%( 2!(%� �( ! E�E; 2�!( �  �� �$3

;��%$%$� !(��(! 4&�%$� ���
�	K ��$(#! 7	�� ��$(#! �*	�) ��$(#!

�9 &$ �,'�3�  $(
�  �� !!�� "� 9 � ! � � "�  9 � ! � � "�  9 � ! � �
=$( �+ ,( * �:K7� ���:<K*� 	 �) �KK �< ���)K-� 	) �: �:� ���< �7:�
� � *	*) ��** ���K*� ��7)* ���<<-� ��:)� ���*��
� � *-	*< 	 ���< ����< �� 	 �7* ����-� 	 ���) ����*K�
� � )	)) ��K�K ���:) � ��::< ����� ���� ���7K*�
� � )-	)< 	 �-) � ����K<� ��<-) ����*<� 	 �<:) ���:�*�
� � -	-- �*�* ���-� 	 �<*K ���7:� 	 ��:: ���K<<�
* �* * ���)) ����-*� ��K�< ���) ��� ��7:K ���) �*�
* �* ) 	 �7) ���-*) � 	 �*<� ���7):� �--): ���7*:�
* �* - 	 �*K)* ���))*� 	 ��-K� ���7KK� �*-<� ���*<*�
* �* K 	 �--7 ���)<� �<�� ����--� �*�-7 ����-��
* �* 7 	 ���-- ����� �)- ����:�� �- �K* ���*-�
F2� � 	 �� �K ����:�� 	 ���-) ����:) �
F2� * ���)� ����)-� ��:< ����)�
���H � 	 �*�*< ����K� 	 ��K:- ����<�� 	 ��*<� ���K��
���H* 	 �*�- ����*� 	 ��7- �����*� 	 ��K7 ����)K�
���H) 	 ���� ��<K7� 	 �**< ���)-� �7�- ���*-�
���H- 	 ��)-) ����-�� 	 �*7�* ���*::� 	 ��7 ����<��
�� � �)7) ��:) �� �K) � ��:77� ��)- ��:*7�
��* ��*KK ����-� �7 ����K:� �)*)) ���*:�
��) ��-�- ��<<<� ��**< ���)*� ��)< �����
F=�� �*))* ���*�� ��*�7 �����<� ��< ����-��
F=�) �) �** ���K:) � ��7K� ���K* �� 	 �)7 ����7�
��� %�$ � 	 �- �:7 ��*:* �� 	 ���-K ��*:) ��
� � 	 �*�� ���*��
� * 	 �-7) ����<��
�) 	 ��--7 ����7K�
� � �' 	 �7-< ��7)) � �**<7 ���<) � �77�* ����*7�
�2�;� 	 ����)- ��)):� 	 �77: � ��*:KK�
�2�;� �*:-: ����7<� ��<� ���)) �
�+�$(%$& 4 �$ $ G( ,�� �

*<



;�5' K ) ���5%( 2!(%� �( ! E�E; �+�$(%$& 4�

;��%$%$� !(��(! 4&�%$� ���
�	K ��$(#! 7	�� ��$(#! �*	�) ��$(#!

�9 &$ �,'�3�  $(
�  �� !!�� "� 9 � ! � � "�  9 � ! � � "�  9 � ! � �
2�;�"2�E ���*)- ��- �*<� ���-* � ��))-K�
��2 	2� K 	 ��< ��<-<� 	 �:<) ��<K-�
��2 	2� �� ��:�* ��<*-� 	 �<7� ��::�
�2 	2$(�3 	 ��K: ��:-� �-K: ��<K� � ��� ��:-�
F=����� )-- ��-<) ���K: ��
F=�)��� )-- �-* � ���7):�
�28 ��� *	*) 	 �7KK ���*<*�
�28 ��� *-	*< ��)*: ���K�7�
�28 ��� )	)) 	 ��:K) ���): ��
�28 ��� )-	)< 	 �K �** ���7-*�
�28 ��� -	-- 	 �7-� ���)7�
�28 �* �* * 	 �*)<K ���<<�
�28 �* �* ) 	 �*:<: ��* �K�
�28 �* �* - 	 �*�7 ��*�K�
�28 �* �* K 	 ��: ���)::�
�28 �* �* 7 	 �- �)- ���*K-�
��5! 7�<7 -K� *-�7

)



s|��� µ ® ¨ |w�tu�� ªx|�uwz ¥°¥s ��vw ¦�}�|�z

s}|u�u�� vw|}wv yx}u�� ���
£�� �~�wtv µ� £³ �~�wtv

~� x���{�~z���w
«|}u|��� s}�|w�y �~��w}�|w�y ¨|w�t�y w�w�vw s}�|w�y �~��w}�|w�y ¨ |w�t�y w�w�vw
��� ¢¶�¢´ ¶ �³´ ¶ �³ £ ¶ �³´ �¶ �¶ £ ¶ �¢ £ ¶ �³¶ ¶ �³² ¶ �³µ
��� ¢¡�¢² ¶ �£¡ ¶ �£¢ ¶ �£´ ¶ �´¡ ¶ �£¡ ¶ �£¢ ¶ �£� �¶ �££
��� ´¶�´´ ¶ �£¢ ¶ �£³ ¶ �£¢ ¶ �£³ ¶ �£´ ¶ �£³ ¶ �£¢ ¶ �£¶
��� ´¡�´² ¶ �£³ ¶ �£¶ ¶ �££ ¶ �³¶ ¶ �¶� ¶ �££ ¶ �£¶ �¶ �´ £
��� ¡¶�¡¡ ¶ �£¶ ¶ �£µ ¶ �£¢ � £�³¶ ¶ �¶¢ ¶ �³ £ ¶ �¶� � £�¡´
� ¯� ¢ ¶ �³¢ ¶ �£� ¶ �³¢ ¶ �¶µ ¶ �³¶ ¶ �³¶ ¶ �³¶ ¶ �¶ £
� ¯� ´ ¶ �¶� ¶ �££ ¶ �¶� ¶ �£³ ¶ �£¡ ¶ �££ ¶ �£¡ ¶ �£´
� ¯� ¡ ¶ �¶� ¶ �£¶ ¶ �¶¡ ¶ �¡¢ ¶ �¶µ ¶ �¶µ ¶ �¶µ ¶ �££
� ¯� � ¶ �¢² ¶ �³� ¶ �´¶ �¶ �´³ ¶ �¢¢ ¶ �³� ¶ �¢´ �¶ �³´
� ¯� µ ¶ �£² ¶ �³¢ ¶ �£² �¶ �³¶ ¶ �£¡ ¶ �³³ ¶ �£� �¶ �¶²
��� £ ¶ �¶ £ ¶ �¶ £ ¶ �¶ £ �¶ �££
���³ ¶ �¢¢ ¶ ��¶ ¶ �¢³ ¶ �³¡
���¢ ¶ �¡� ¶ �³µ ¶ �¡� �¶ �¶¡ ¶ �´µ ¶ �¡� ¶ �´¡ ¶ �´¡
©���� ¶ �£³ ¶ �¶µ ¶ �£³ ¶ �£´ ¶ �´¢ ¶ �³� ¶ �´´ �¶ �££
©���µ ¶ �¶� ¶ �£¢ ¶ �¶� ¶ �£� ¶ �µ¢ ¶ ��µ ¶ �µ¢ ¶ �¶¶
©���² ¶ �¶´ ¶ �¶² ¶ �¶´ �¶ �¶¢ ¶ �£³ ¶ �¶� ¶ �£¢ �¶ �³´
©��� £¶ ¶ �£� ¶ �¶� ¶ �£¡ ¶ �¢³
©��� ££ ¶ �££ ¶ �£¡ ¶ �££ �¶ �¢ £
©��� £³ ¶ �£¡ ¶ �³¶ ¶ �£¡ ¶ �¶¢
¦�³ ¶ �´´ ¶ �´´ ¶ �´´ ¶ �££
¦�¢ ¶ �£¶ ¶ �££ ¶ �£¶ ¶ �¶µ
¦�´ ¶ �³³ ¶ �£µ ¶ �³³ �¶ �¶�
�~}�u���} ¶ �¶� ¶ �£� ¶ �¶² �¶ �´´ ¶ �¶� ¶ �³¶ ¶ �¶� �¶ �³µ
���|�� ¶ �´¢ ¶ �´¢ ¶ �´� �¶ �µ¶ ¶ �´³ ¶ �´� ¶ �´¢ �¶ �¢�
°��s¦ ¶ �²� ¶ ��� ¶ �²� £�´ £ ¶ �²� ¶ ��´ ¶ �²´ ¶ ��¢
©��s¦ ¢ �µ£ ¢ �¢� ¢ ��¢ ¶ �²³ ¢ �¡² ¢ �£� ¢ �¡¡ ¶ �¢ £
��s¦¬��¥ ¶ �¶¡ ¶ �¶¢ ¶ �¶� �¶ �´ µ ¶ �¶¡ ¶ �¶¢ ¶ �¶� �¶ �³³
°����� � ¶ �² £ ¶ ��³ ¶ �²¶ ¶ �´¢ ¶ ��¶ ¶ ��¶ ¶ ��¶ �¶ �£�
°����� £³ ¶ ��� ¶ �µ� ¶ ��� �¶ �¶³ ¶ ��¡ ¶ �µ² ¶ ��´ ¶ �¶�

) �



s|��� � ® ¨ |w�tu�� ªx|�uwz ¥°¥s ��vw ¦�}� |�z ��~�wu�x�y�

s}|u� u�� vw|}wv yx}u�� ���
£¢�³´ �~�wtv

~� x���{�~z� ��w
«|}u|��� s}�|w�y �~��w}�|w�y ¨|w�t�y w�w�vw

s}�|w � �~��w}�|w ¨ |w�t�y w�w�vw
��� ¢¶�¢´ ¶ �³¢ ¶ �£� ¶ �³¢ ¶ �¶´
��� ¢¡�¢² ¶ �³ £ ¶ �£³ ¶ �³ £ ¶ �££
��� ´¶�´´ ¶ �£¡ ¶ �££ ¶ �£´ ¶ �³µ
��� ´¡�´² ¶ �£´ ¶ �££ ¶ �£¡ �¶ ��¶
��� ¡¶�¡¡ ¶ �¶² ¶ �³´ ¶ �££ � £�¢¶
� ¯� ¢
� ¯�´
� ¯� ¡
� ¯� �
� ¯� µ
��� £
���³
���¢ ¶ �¡¡ ¶ �¡� ¶ �¡� �¶ �£³
©���� ¶ �¢´ ¶ �³� ¶ �¢¢ ¶ �¢²
©���µ ¶ ��� ¶ ��¡ ¶ ��� �¶ �¶µ
©���² ¶ �££ ¶ �¶� ¶ �£¶ ¶ �³¶
©��� £¶
©��� ££
©��� £³
¦�³
¦�¢
¦�´
�~}�u���} ¶ �£¢ ¶ �³ £ ¶ �£¢ �¶ �£²
��� |�� ¶ �¢� ¶ �´� ¶ �¢µ �¶ �¢³
°��s¦ ¶ �²³ ¶ �� £ ¶ �² £ ¶ ��³
©��s¦ ¢ �¡² ¢ �¶´ ¢ �¡µ ¶ �³�
��s¦¬�� ¥ ¶ �¶³ ¶ �¶¢ ¶ �¶³ �¶ �´¶
°����� � ¶ ��µ ¶ ��¶ ¶ ��µ ¶ �¶�
°����� £³ ¶ ��´ ¶ �µ² ¶ ��¢ ¶ �³�

)�



s|��� ² ® ¨ |w�tu�� ªx|�uwz ¥°¥s �|vw ¦�}� |�z

s}|u�u�� vw|}wv yx}u�� ���
£�� �~�wtv µ� £³ �~�wtv

~� x���{�~z���w
«|}u|��� s}�|w�y �~��w}�|w�y ¨|w�t�y w�w�vw s}�|w�y �~��w}�|w�y ¨ |w�t�y w�w�vw
��� ¢¶�¢´ ¶ �³ £ ¶ �£� ¶ �³¶ ¶ �¢ £ ¶ �³³ ¶ �£´ ¶ �³¶ ¶ �µ£
��� ¢¡�¢² ¶ �£³ ¶ �£� ¶ �££ ¶ �£¶ ¶ �£² ¶ �£´ ¶ �£² ¶ �¶µ
��� ´¶�´´ ¶ �³ £ ¶ �£¡ ¶ �³¶ ¶ �¶² ¶ �£� ¶ �£´ ¶ �£µ ¶ �££
��� ´¡�´² ¶ �£¶ ¶ �££ ¶ �£¶ �¶ �³² ¶ �¶² ¶ �£¢ ¶ �¶² �¶ �¶³
��� ¡¶�¡¡ ¶ �³´ ¶ �³¢ ¶ �³¡ �¶ �¢� ¶ �£� ¶ �¢¶ ¶ �³³ � £�³�
�¯� ¢ ¶ �£µ ¶ �£¶ ¶ �£µ �¶ �¶³ ¶ �£´ ¶ �£¶ ¶ �£¢ ¶ �£�
�¯�´ ¶ �¶� ¶ �¶µ ¶ �¶¡ ¶ �£³ ¶ �¶¡ ¶ �¶µ ¶ �¶¡ �¶ �££
� ¯� ¡ ¶ �¶� ¶ �££ ¶ �¶¡ ¶ �³¢ ¶ �¶¢ ¶ �¶� ¶ �¶¢ ¶ �££
� ¯� � ¶ �³² ¶ �³´ ¶ �³² �¶ �¶¢ ¶ �¢ £ ¶ �³¡ ¶ �¢³ �¶ �´¡
� ¯� µ ¶ �³µ ¶ �¢´ ¶ �³� �¶ �³¡ ¶ �´ £ ¶ �¢µ ¶ �¢² ¶ �¢�
���³ ¶ �´³ ¶ �� £ ¶ �´³ �¶ �¶¡ ¶ �¢´ ¶ �¡� ¶ �¢³ ¶ �´�
���¢ ¶ �¡¶ ¶ �³² ¶ �´² ¶ �£² ¶ �¡´ ¶ �³² ¶ �¡´ �¶ �£�
©���³ ¶ �³³ ¶ �³µ ¶ �³¢ �¶ �¢ £ ¶ �³³ ¶ �¢¶ ¶ �³´ �¶ �¡´
©���¢ ¶ �£¢ ¶ �£� ¶ �£¢ �¶ �¶ £ ¶ �£² ¶ �£² ¶ �£� ¶ �£�
©���´ ¶ �¢´ ¶ �³µ ¶ �¢¢ ¶ �¢� ¶ �¢³ ¶ �³� ¶ �¢³ ¶ �¶�
©���¡ ¶ �£¢ ¶ �£� ¶ �£´ �¶ �£³ ¶ �£¶ ¶ �£¡ ¶ �££ �¶ �´´
¦�³ ¶ �´ £ ¶ �´ µ ¶ �´¶ ¶ �£´ ¶ �´ £ ¶ �´¡ ¶ �´ £ ¶ �¶�
¦�¢ ¶ �£´ ¶ �£¢ ¶ �£´ ¶ �³³ ¶ �££ ¶ �£¢ ¶ �£³ �¶ �¶³
¦�´ ¶ �³¡ ¶ �£� ¶ �³¡ ¶ �¶³ ¶ �³µ ¶ �£� ¶ �³� ¶ �´¶
�³ ¶ �¢¡ ¶ �¢´ ¶ �¢´ ¶ �³¡ ¶ �¢² ¶ �¢´ ¶ �¢� ¶ �³²
�¢ ¶ �¶´ ¶ �¶³ ¶ �¶´ �¶ �£µ ¶ �¶³ ¶ �¶³ ¶ �¶³ �¶ �¡ £
�´ ¶ �£¡ ¶ �£µ ¶ �£¡ �¶ �£´ ¶ �£¶ ¶ �³¶ ¶ �£³ �¶ �´²
�~}�u���} ¶ �¶¶ ¶ �¶³ ¶ �¶¶ ¶ �¶´
��� |�� ¶ �´µ ¶ �´² ¶ �´¡ ¶ �´¡ ¶ �µ� ¶ �¡� ¶ �µ� ¶ �¶¶
��©³ ¶ �� £ ¶ ��¶ ¶ �� £ ¶ �¶´ ¶ ��´ ¶ �µ¡ ¶ ��¢ ¶ �¡¡
��©´ ¶ �£´ ¶ �¶µ ¶ �£¡ �¶ �££ ¶ �¶² ¶ �¶µ ¶ �£¶ �¶ �¡µ
°��s¦ ¶ �²¡ ¶ �²¢ ¶ �²¡ ¶ �£�
©��s¦ ¢ �¡¶ ¢ �³� ¢ �´² ¶ �£�
��s¦¬��¥ ¶ �¶³ ¶ �¶¢ ¶ �¶³ �¶ �¶µ
°����� � ¶ ��³ ¶ ��¢ ¶ �� £ ¶ ��� ¶ �µµ ¶ �� £ ¶ �µ¡ ¶ �¡�
°����� £³ ¶ ��¢ ¶ �µµ ¶ ��¢ ¶ �¶ £ ¶ �µ¶ ¶ �µµ ¶ ��² ¶ �¢�

)*



s|��� £¶ ® ¨ |w�tu�� ªx|�uwz ¥°¥s �|vw ¦�}�|�z ��~�wu�x�y�

s}|u� u�� vw|}wv yx}u�� ���
£¢�³´ �~�wtv

~� x���{�~z� ��w
«|}u|��� s}�|w�y �~��w}�|w�y ¨|w�t�y w�w�vw

s}�|w � �~��w}�|w ¨ |w�t�y w�w�vw
��� ¢¶�¢´ ¶ �£² ¶ �£¢ ¶ �£� £�´³
��� ¢¡�¢² ¶ �££ ¶ �£¢ ¶ �¶² £�¶²
��� ´¶�´´ ¶ �£µ ¶ �£¢ ¶ �£� ¶ ���
��� ´¡�´² ¶ �£¢ ¶ �£¢ ¶ �£´ �¶ �¡´
��� ¡¶�¡¡ ¶ �³¡ ¶ �¢´ ¶ �¢ £ �³ �¢�
�¯� ¢ ¶ �¶µ ¶ �££ ¶ �¶µ ¶ �³ £
� ¯� ´ ¶ �¶² ¶ �¶� ¶ �£¶ �¶ �¢¡
� ¯� ¡ ¶ �¶¡ ¶ �¶µ ¶ �¶´ ¶ ���
� ¯� � ¶ �³� ¶ �³¡ ¶ �³� �¶ �µ¶
� ¯� µ ¶ �´³ ¶ �¢� ¶ �´ £ ¶ �¢³
���³
���¢
©���³ ¶ �³¡ ¶ �¢³ ¶ �³� � £�£¢
©���¢ ¶ �£¡ ¶ �£� ¶ �£¢ £�¶ £
©���´ ¶ �¢µ ¶ �³� ¶ �¢² �¶ �¡²
©���¡ ¶ �£³ ¶ �£¡ ¶ �££ ¶ �¢´
¦�³ ¶ �´� ¶ �´¢ ¶ �´¡ ¶ �¢µ
¦�¢ ¶ �£² ¶ �£³ ¶ �£² �¶ �£´
¦�´ ¶ �³¶ ¶ �³¶ ¶ �³ £ �¶ �¡ £
�³
�¢
�´
�~}�u���} ¶ �¶¶ ¶ �¶´ ¶ �¶ £ �³ �¡µ
���|�� ¶ �µ¡ ¶ �¡² ¶ �µ� �¶ �¢�
��©³ ¶ �µ� ¶ �µ³ ¶ �µ� ¶ �²¡
��©´ ¶ �¶� ¶ �¶µ ¶ �¶² �¶ ��²
°��s¦ ¶ �²¢ ¶ ��¡ ¶ �² £ £�¢´
©��s¦ ¢ �³� ³ �²´ ¢ �£� £�¡�
��s¦¬�� ¥ ¶ �¶¢ ¶ �¶¢ ¶ �¶´ �¶ ��¢
°����� �
°����� £³

))



;�5' �� ) ���%�5' H 6$%(%�$!

��5  ' H 6$%(%�$
H&��3 ���%�5' !
* �* � � ��%+&'(&� 
* �* � F�!%+ 8�( �%�'!
* �* * 8 (�' � � #%+' ! � 2' 
(��$%+!
* �* ) � %�#( %$4&!(�3
* �* - "�$!(�&+(%�$
* �* K ���4&+(%�$ ��% $( 4 ! �>%+ ! � ;��4 � F�$
 %$�
* �* 7 "�$!&�  � ��% $( 4 ! �>%+ ! � � ���$%��(%�$ �$4 !�� %�' ! �> %+ !
���H � 8 +
 ' $5&��	��
���H � F �'%$	F��$4 $5&��
���H* E�+#! $	�$#�'(
���H) E�+#! $
���H- ;#& �%$� $
���HK E+#' !� %�	��'!( %$����5&��
���H7 � % 4 �!�+#! $	F� � $
���H: ���4�# %$	* !(9�' $
���H< �  !! $
���H � �# %$'�$4	�9�'�� E���
���H �� F�4 $	*& �(( �5 ��
���H �� F�3 �$
F2� � �,,� $(%+ 
F2� � F'& "�''�� *��
 �
F2� * * #%( "�''�� *��
 �
F2�) *��
 � �( #��  � %(# '�� #�&�!�8=EE=��
F2� - ���(� (%�  ���
 %$�
�� � � %�� E%� � �,'�3�  $(� � %!!%$� �� � ��
�� � � %�� E%� � �,'�3�  $(� � � �$4 � �
��* � %�� E%� � �,'�3�  $(� � � �$4 � -
��) � %�� E%� � �,'�3�  $(� � -
F=� � �� >�+�(%�$�' (��%$%$� 4 ��  
F=�� �� +�(%�$�' ;��%$%$� 4 ��  
F=�* �5%(&���� >�+�(%�$�' (��%$ %$� 4 ��  
�+�$(%$& 4 �$ $ G( ,�� �

)-



;�5' �� ) ���%�5' H 6$%(%�$! �+�$(%$& 4�

��5  ' H 6$%(%�$
F=�) �$%> �!%(3�"�'' � 4 ��  
F=�- ��  4&+�(%�$ � , ��( 4
� � �&��' �� �
� � 8 4%&� ,�,&'�(%�$ 4 $!%(3
� * H $! �� �
�) 8 (��,�'%(�$ �� �
�2�;� 2��$%$�! ,�!%(%> �2��$%$�! � �- 2&�� �
2��;"2�E 2��$%$�! + $!�� 4 �( E�+%�' ! +&�%(3 (�G�(%�$ (#� !#�'4
��2 	2� K  �,'�3 4 !%G ��$(# 5 9�� &$ �,'�3� $( !(��(!
��2 	2� ��  �,'�3 4 !%G ��$(# 5 9�� &$ �,'�3� $( !(��(!
� (# � ���%�5' !
�2�;� '�� �2��$%$�!� 9�� �2�;�� � �$4 2�;�"2�E�

)K



;�5' �� ) "&�&'�( 4 �> ��� ;� �(�  $( 2L +(!

;��%$%$� !(��(! 4&�%$� ���
�	K ��$(#! 7	�� ��$(#! �*	�) ��$(#!

�9 &$ �,'�3�  $(
* !( �  �� �$3

��� �9( � "� 9 � ! � � "�  9 � ! � � "� 9 � ! � �
�� ��$(#! 	 ���:7 ���-K �)*<�: �*-)� �K ��7� ��77)
�) ��$(#! � �*-�- �-7-: � �<:�7 �:7 ��-��< � �)K*:
*K ��$(#! ��K)� �<�*) - �-)7<: ���K: �� * ��-7�: �7 ��<

2�!( �  �� �$3
��� �9( � "� 9 � ! � � "�  9 � ! � � "� 9 � ! � �
�� ��$(#! 	 ��K�**� ��*7� 	 ��-K*)7 ��7-: 	�� �7-< ��)K�
�) ��$(#! 	 �KK<-7 �---< 	 ��K<- �)*: 	 �-�< �� �*-*-
*K ��$(#! �-:<*) �:�)K ��)K* �* �KK) �) �*�) �--�K

)7



� %�&� � ) E�E; ;� �(�  $( * !( �  �� �$3 8�$(# ��K
Average treatment effect for participants in specific skills with previous unemployment 1-6 months, West 
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