
�������� ��	�
��
�� �� �
��
 ��

�	���
�
 ��
����� � ��
������
�� 

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

* +, -. /0 12 344-5 46 7 -+849 *9:/3;/
<!=!�>!" ?@@? A BCD

EFGHIJKH

LM! ��'N��"!  !O!� !�=! �$ �M! "� ��P"!Q!�N! "��! �$ =��="!�! R�N �!�N�"! �� !" R!QQ
=���"�QQ! =�� '�'��N � �� R�N $��� �M�� �M! "� ��P"!Q!�N! "��! �Q��N� Q'�!�"QS '�="!�N!N
�O�� ��'N��"! =���!��N �$ T@ �� U@V � W� X@ �� Y@V � ��Z'��� R�N $��� �� $�" M'[M!"
��'N��"! =���!��N �M! "� ��P"!Q!�N! "��!  !="!�N!N �!"S N�!!O QS� �� 'N  !���N�"��! �M��
�M'N  !O !� !�=! =�� > ! N�==!N$� QQS �� !QQ! �� >�N'N �$ �M! ��Q�'POM�N! "� ��P�"��NO�"�
!\���'�� '� RM'=M ��Q�!N $�" ��"'��N '�O�� O�"��!�!"N ]O �"�N'�S�  '^�N'�� =�!_ ='!�� �
!�����'�� $�=��" � !�= �` R!"! �>��'�! $"�� '� !O !� !�� �!�N�"!�!��N � a�"�M!"��"! � �
=��="!�! N�"�=��"!  !�!Q�O�!�� �� !Q R�N �N! �� O"! '=� �� ��S ���!�� '� �'�! �M!
��Q�!N �$ '�O�� O�"��!�!"N �M��  !O !� �� �M! !��Q��'�� �$ �M! =��="!�! � '="�N�"�=��"! �
��$�"� ��'�� �� �M! =��="!�! � ���$�=��"'�[ "!='O ! �� =�"'�[ =�� '�'��N ]�!�O!"���"! �
"!Q��'�! M�� ' '�S ` R�N �N! �N '�O�� $�" �M! =��="!�! N�"�=��"! �� !Q � LM! =��>'�! 
"� �� �"��NO �"� �� =��="!�! N�"�=��"! �� !Q N�OOQ'! N�_ ='!�� '�$�"���'�� �� �NN!NN
�M! '�b�!�=! �$ "!Q��'�! M�� ' '�S �� �M! "� �� N��"=! �� >�""'!" �NO !=�N �$ =��="!�! �

c



?



��HI���KH ���

WN '� ��N� '�N���=!N "� �� �"'[ '���'�[ $"�� �M! N�'Q � ��!N �O �M! Q�"[!N� $"�=�'�� �$ �M!
"� �� =��=!��"��'�� '� ��"N � � $�'" ������ �$ "!N!�"=M M�N > !!� �� !"���!� �� =��N�"�=�
�� ��Q' ��! �"��NO �"� �� !QN �M��  !N="'> ! "� �� [!�!"��'�� �� � '["��'�� '� N�'QN �

��[!"N !� � '! QN�� ]c�� c> `  !�!Q�O ! � �!"S [!�!"�Q  !N="'O�'�� $�" "� �� [!�!"��'��
�� �"��NO �"� '� � O �"��N �! '�� '� RM'=M >��M  '^�N'�� �� � �!=�'�� R!"! =��N' !"! �
a�"�M!"��"! �  S��� '=�Q �"��N$!" �$ "� �� > !�R!!� �M"!! OM�N!N ]�'" � Q'\�' � �� � N�"> ! 
�� �M! N�Q' OM�N!` 'N � � !QQ! �� =�� !�N! '� � N'�[Q! !\���'�� R '�M �M! "� ��
=��=!��"��'�� '� �M! �'"P	 QQ! O �"! NO�=! �N �M! �>N!"��> Q! O�"��!�!" � LM'N �� !Q M�N
> !!� !Z�!�N'�!QS �!N�! '� �M! Q�> �"���"S $�" N�� ]�N � N'�OQ! O �"��N �! '�� ` '� >��M
 "S� �� ��'N�!"'�! =�� '�'��N 
 '� � =S Q'� "'=�Q N�� =�Q��� ]���  !" #"��$ !� �Q � c��? 

���  !" �O�!Q !� �Q � c��X � c��Y� � c��Y> � c���` �� '� � "!=���[�Q�" N�'Q =M��>!" ]&�NQ!S
!� �Q � c��U` � �� �M!N! Q�> �"���"S �!N�N � [�� =�""!NO �� !�=! > !�R!!� �!�N�"!�!��N �� 
�� !QQ'�[ 'N �>N!"�! � �� NM��Q > ! "!��"�! �M�� �OOQ'=��'�� �$ N'� 'Q�" �� !QN �� 3

/340 N'����'��N Q'�! "!�Q M��N!N ]� '! QN!� !� �Q � c��� ` �" N��QQ �!N� N�"�=��"!N ]#�"> !N' !�
�Q � c��� 
 W� !"N!� !� �Q � c��� ` �$�!� "!N�Q�N '� Q!NN $����"�> Q! =�""!NO �� !�=! � � '! QN!� !�
�Q � ]c��� ` $���  !� '��'��N �$ � $�=��" �$ �R� '� =��O�"'�[ R '�M "!�Q M��N!  ��� � #�"> !N'
!� �Q � ]c���` �� W� !"N!� !� �Q � ]c��� ` "!O�"�! =��O�"�> Q!  '^!"!�=!N > !�R!!�
!ZO !"'�!��N �� �� !Q =�Q=� Q��'��N $�" N��QQ �!N� N�"�=��"!N � LM!N!  'N="!O��='!N R!"!
���"'>��! �� '�=��OQ!�! �" '��==�"��! ���R Q! [! �$ �M! '�O�� O�"��!�!"N � !NO !='�QQS
M��N!  ��� � �'" O !"�!�> 'Q'�S� �� ��'N��"! =���!�� �$ �M! N�'Q �

�� ��N� =����"'!N >�'Q '�[ ���!"'�QN �"! � =��O�"! �� N�'Q � � "!Q��'�!QS N��QQ N��"=!
�$ "� �� � ����> Q! !Z=!O�'��N �"! ���QS ]�� =M'==M '� !� �Q � c��U 
 � 'N'=� !� �Q � ?@@ c` �� 
�M! � !�M!"Q�� N ]�!�>"!=M�N !� �Q � ?@@ c` � �� �M! Q���!" =����"S� '� �!R  R!QQ'�[N � "� ��
$"�� >�'Q '�[ ���!"'�QN =��N�'���!N X@V �$ �M! ��!"�[! "� �� =��=!��"��'�� ]?Y �\ � �� ` �
�� �M! �!�M!"Q�� N =��="!�! O"��' !N �M! Q�"[!N� N��"=! �$ "� �� ����[N� �M! 	�! �SO !N
]=��="!�! � �!"��! =��="!�! � >"'=� � [SON�� � N�� S Q'�!PN���!` �$ ��"� �QQS �N! N���S
>�'Q '�[ � ��!"'�QN ]<! %��[ �� ��� #!QQ!=�� ?@@ c` � �� ��N� ��M!" =����"'!N =��="!�!
'N N!!� �N � �N!$�Q >�""'!" �[�'�N� N�'Q [�N "� �� ! �[ �� '� �M! =�N! �$ � =��="!�! ["��� 
b��" NQ�> ]#�  �� ��"�� c��T 
 �!��!� �� ��N!�> !"[ c��T 
 � Q'�� !� �Q � c��� 
 � !QQ!"
!� �Q � ?@@ c` �

���M �M! "� �� [!�!"��'�� �� �"��NO�"� '� =��="!�! R 'QQ  !O !� �� �M! ������ �$
��'N��"! '�N' ! �M! O �"!N � �� �� [!�!"��'��  !O!� N �� ��'N��"! �M"��[M �M! ��'N��"!
 !O !� !�=! �$ �M! "� �� !�����'�� $�=��" � �� �� �"��NO �"� 'N �^!=�! > !=��N! >��M �
�M!  '^�N'�� =� !_ ='!�� �� �M! �'" O !"�!�>'Q'�S �"! Q'�!QS ��  !="!�N! R '�M '�="!�N'�[
��'N��"! 	 QQ'�[ �$ �M! O �"!N � LM'N '�O Q'!N �M�� > ��M "� �� N��"=! N�"!�[�M �� �M!
>�""'!" $��=�'�� �$ =��="!�! �"! ��'N��"!  !O!� !�� �

�� �M'N O�O !" �M! ��'N��"!  !O !� !�=! �$ "� �� "!Q!�N! $"�� =��="!�! �!N� =�> !N 'N
�!�N�"! � LM! "!N�Q�N �"! �M!� ���!� �N � N��"�'�[ O �'�� ��  !N="'> ! "� �� [!�!"��'��
�� ] '^�N'�!` �"��NO �"� '� =��="!�! �N'�[ � N'� 'Q�" �� !QQ'�[ �OO"��=M �N M�N > !!�  ��!
O"!� '��NQS $�" N�'Q � W $�!" ��Q' ��'�� � �M'N �� !Q 'N �OOQ'! �� N�� S �M! !^!=� �$ =M��['�[
��'N��"! =���!��N �� �M! "� �� N��"=! �� >�""'!" �NO !=�N �$ =��="!�! �

�



� ���� ��GKI ��H ���

LM! �� !Q $�" "� �� �"��NO �"� 'N >�N! �� �M! ��Q�'POM�N! "� �� �"��NO�"� !\���'��
]��[!"N �� � '! QN�� c�� c> 
 ���  !" �O�!Q � c��Y` � �� !" �M! !ZO !"'�!���Q =�� '�'��N
�$ ��" "� �� "!Q!�N! !ZO !"'� !��N ]N�!� SPN���! � �� O"!NN�"!  '^!"!�=!N` �M 'N !\���'��
]��� '�[ �M! "� �� =��=!��"��'�� '� �'" �N � "!$!"!�=!` N'�OQ'	!N �� �

� � ]��� ` 	 
 �� � 
 � @ � ]c`
RM!"!
� � �M! >�Q� "� ��  '^�N'�� =� !_ ='!�� ]� � N� � ` 

� � �M! "� �� =��=!��"��'�� '� �M! �'"P	 QQ! O �"! NO�=! ]�\ � �� ` 


 � �M! O�"�'�'��P=�""!=�! O �"�N'�S 

� � �M! "� ��  !=�S =��N���� ]? �c�c@�� N� �` 
 �� 

 � �M! "� �� O"� �=�'�� "��! O !" ��'� >� Q� ��Q��! ]�\ � �� N� �` �

LM! O�"�'�'��P=�""!=�! O �"�N'�S 
 �� �M! >�Q� "� �� O"� �=�'�� "��! 
 �"! ['�!� >S�


 � � ]c 	 � � �� ` � ���� � ]?`

�� 

 � ������� � ]�`

R '�M
� � �M! O �"�N'�S �$ =��="!�! 

� � �M! $"�=�'�� �$ R��!" N���"��'�� �$ �M! O �"!N ]� �� �� ` 

� � �M! � N�R�Q =� !_ ='!�� ]@ �?U �� ?�� � ` 

�� � �M! >�Q�  "S  !�N'�S �$ =��="!�! ]�[ � �� ` 

�� � �M! "� �� N�"$�=!P� N�"O�'�� =� !_ ='!�� ]� � �[� �` 

� � �M! "� �� !�����'�� $�=��" 
 �� 
��� � �M! "� '�� ] �����` =���!�� �� >�N'N �$  "S ��NN ]�\ �[� � ` �

�\� ]  `  !	�!N �M! O�"�'�'��P=�""!=�! O �"�N'�S ]� �!"� '��"� �=! >S W� !"N!� ]c��?``
�M�� '�=�"O �"��!N �M!  'N�"'>��'�� �$ "� �� > !�R!!� �M! �M"!! OM�N!N ]�'" � R��!" �� 
� N�"> ! �� �M! N�Q' N�"$�=!` � LM'N �OO"��=M �NN��!N �M�� �M! � N�R�Q =� !_ ='!�� �
]"��'� �$ �M! "� �� =��=!��"��'��N '� �M! R��!"P �� �'" OM�N!` �� �M! N�"$�=!P� N�"O�'��
=�!_ ='!�� �� ]"��'� �$ =��=!��"��'��N '� �'" �� � N�"> ! �� �M! N�Q' N�"$�=!` �"!
=��N���� � LM'N =�""!NO �� N �� �� !\�'Q'>"'�� �NN��O�'�� �� 'N [!�!"�QQS �N! '� N�� '!N
�$ "� �� �"��NO�"� '� N�'Q � W  'N=�NN'�� �> ��� '�N ��Q' '�S $�" N�'Q =�� > ! $��� '� ���
 !" �O�!Q ]c���` �� ����"�^ ]c��?` � LM! !\�'Q'>"'�� �NN��O�'�� 'N N��'N	! '$ �SO '=�Q
�'� ! N=�Q!N '���Q�! '� �"��N$!" > !�R!!� OM�N!N �"! N��QQ R '�M "!NO !=� �� ��M!" �"��NO�"�
O"� =!NN!N � W N �M! ��!"�[! O �"!  '�� !�!" '� =��="!�! 'N =��N' !"�> QS N��QQ!" �M�� '�
N�'QN � �SO '=�Q �"��NO�"� O��MN $�" !Z=M��[! > !�R!!� OM�N!N �"! =�""!NO �� '�[QS NM�"�!" �
���N!\�!��QS� �'� ! N=�Q!N $�" �"��NO �"� > !�R!!� OM�N!N R 'QQ > ! N� �QQ!" $�" =��="!�! �M��
$�" N�'Q �� �M�N �M! !\�'Q'>"'�� �NN��O�'�� R 'QQ �QN� > ! > !��!" N��'N	! $�" =��="!�! �M��
$�" N�'Q �

�



�\� ]  ` M�N > !!� N�Q�! ���!"'=�QQS ]=���"�QP��Q��! �!�M� � �������" ]c�Y@`` $�"
�M! "� �� =��=!��"��'�� � �N'�[ � ["' �$ �@Z�@Z�@ =���"�Q ��Q�� !N $�" � cTZ cTZ cT =� �
=�> ! R '�M �M! �#<P�� � "� ��P�"��NO �"� =�  ! ]$�" ��"!  !��'QN �> ��� �M'N =� ! R! "!$!"
�� ���  !" �O�!Q ]c��Y` �� ���  !" �O�!Q !� �Q � ]c��Y�`` �

�� �M! "� ��P"!Q!�N! "��! !ZO !"'� !��N � �!"� "� �� =��=!��"��'�� �"��� �M! =��="!�!
�!N� =�> !N R�N !�$�"=! �� � =�""!NO �� '�[QS� '� N�Q� '�[ !\� ]  ` � > ��� �"S =�� '�'��N �$
� �!"� =��=!��"��'�� �� �M! =��="!�! N�"$�=!N R!"! �OOQ'! � LM! "� ��P"!Q!�N! "��! � ]�\
N� �` R�N �M!�  ! �=! $"�� �M! =�Q=� Q��! =��=!��"��'�� O"�	 Q!N '� �M! =�> ! >S �N'�[
�M! $�=� �M�� �M! ������ �$ "� �� "!Q!�N! O !" N!=�� $"�� �M! N�"$�=!N �$ �M! =�> ! 'N
�M!  '^!"!�=! �$ �M! ������ O"� �=! '��� �M! O �"! ��Q�� ! �� �M! ������ �M��  !=�SN
'� �M! O �"! ��Q��! O !" ��'� �'�! � LM'N "� ��P�"��NO�"� �� !Q ]c< �� ?< �!"N'��N` �� 
'�N '�OQ!�!����'�� M��! > !!� !Z�!�N'�!QS ��Q' ��! $�" > ��M N�!� S N���! �� �"��N'!��
N'����'��N �[�'�N� !ZO!"'�!��N R '�M  "S �� R!� N�� ]���  !" �O�!Q !� �Q � c��X � c��Y� �
c���` �� �[�'�N� ���QS�'=�Q N� Q��'��N ]���  !" �O�!Q c��Y` �� ��M!" ���!"'=�Q =�  !N
]W� !"N!� !� �Q � c���` �

� JH�I �J � � I���IH ��G J�� ����I �� ��HJ � ��K������G

	�
����� ���� ��
 ��
LM! =��="!�! �!N� =�> !N ]N' ! � cT =� ` R!"! O"��' ! >S �M! =��="!�! Q�>�"���"S �$ �
<��=M =!�!�� ����$�=��"!" � �� R!"! �� ! �==�" '�[ �� � N��� �" "!='O ! � �� ��NN
>�N'N � �M! =��O�N'�'�� �$ �M! =�> !N R�N � > Q�N� $�"��=! =!�!�� � c� ��V 
 N�� � ?Y ��V �
["��!Q � T@ �TV �� R��!" � U �XV � W ����Q �$ cT =�> !N R�N O"� �=! � W QQ =�> !N R!"!
=�� '�'��! �� !" R��!" $�" ? c  �SN � LM!"!�$�!" N'Z =�> !N R!"! �N! $�" N�"!�[�M �!N�N >S
�M! =��="!�! Q�> �"���"S ]�!�N�"! N�"!�[�MN �OO�Z '���!QS T@ � �� �� � �SO '=�Q $�" �M'N
�SO ! �$ =��="!�!` � �� �'�! R!"! �N! '� �M'N "!N!�"=M � LM!N! �'�! =�>!N R!"! �QQ�R! 
�� =�"! $�" �� Q!�N� N'Z ����MN > !$�"! > !'�[ �N! '� �M! !ZO !"'�!��N � LM! '�'�'�Q � �NN!N
]> !$�"! =�"'�[ ` �$ �M! �'�! =�> !N "��[! > !�R!!� Y �c �� Y �? �[ R '�M � �!�� ��Q�! �$
Y �c��@ �@U �[ � LM!  !��'Q! =��O�N'�'�� �$ � =�> ! 'N [ '�!� '� L�>Q!   �� 'N =��N' !"! 
�N > !'�[ "!O"!N!����'�! $�" �M! ��N� R ' !QS �N! =��="!�! '� �M! <��=M >�'Q '�[ O"�=�'=! �


 
��
�����
�� �
�� ��
������
��
�� ��P"!Q!�N! "��!N ]� '� �\ N� � ` � R!"! �!�N�"! � �� !" =���"�QQ! =�� '�'��N � R '�M �M!
�#<P�� � "� ��P"!Q!�N! "��! N!��O ]������� �� ���  !" #"��$ ?@@ c` =��N'N�'�[ �$ �
N��'�Q!NNPN�!!Q > �Z ]Y@ Q'�"!N` '�N' ! RM'=M � �!N� N��OQ! ]�&` 'N O Q�=! ]a '[ �   ` � W
�'�"�[!� b�R �$ �@@ � Q � '�� � O�NN!N �M"��[M �M'N > �Z � LM'N b�R 'N =�� '�'��! �� �
O"!N!� "!Q��'�! M�� ' '�S >S =��>'�'�[ � b�R R!��! >S � M�� ' '	!" ]� ` �� �  "S b�R �
a Q�R =���"�QQ!"N ]a� ` "![�Q��! > ��M b�R N �� � "!Q��'�! M�� ' '�S N!�N�" ]�� � ` ���'��"N
�M! =��>'�! b�R � LM! b�R 'N �M!� NO Q'� ��  '"!=�! �� �R� '�Q!�N � '� �M! �OO !" �� 
Q�R!" O�"� �$ �M! > �Z � �� O"��' ! � ��'$�"� �� M���[!�!��N b�R O���!"� � LM! �'�"�[!�
b�R Q!��!N �M! > �Z �M"��[M �R� ���Q!�N �M�� ( � '� !�=M ��M!" > !$�"! O�NN'�[ �� � b�R
�!�!" ]a& ` �� � N!=�� "!Q��'�! M�� ' '�S N!�N�" ]�� � ` S'!Q '�[ '�$�"���'�� �> ��� �
O �NN'> Q! =M��[! '� M�� ' '�S �$ �M! N��OQ! � ��OOQ!�!���"S� � N!�N�" ]L ` '�N!"�! � '� �M!

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

T



L�>Q! c � � ������� ��	
 ������� �
 � �������� �����

���O��!�� LSO! � '�! ]�� ` &�NN ]�[` a"�=�'�� ]V `
�!�!�� � Q�N� $�"��=! �@ �@U� c�cX c� ��
��� a'�! @ �cP@ �� @ �?U � �?

& ! '�� @ �?P@ �T @ �TY X �c
���"N! @ �TP c�@ @ ��U cc�Y
�!"S =��"N! c�@P c�Y @ �T? U ��

#"��!Q #"���Q!N ? �@P� �@ @ ��T T �T
�!>> Q!N � � �@PY �@ @ �Y� c@ �?
�!>> Q!N �� YP cU c��T cU �U
�!>> Q!N ��� cUP?T c��X cY �c

���!" R��!"�=!�!���@ ��Y @ �TU U �X
L���Q Y �cT c@@

Q' ���'��"N �M! �!�O!"���"! ��"'��'��N  �"'�[ �M! �!�N�"!�!�� � LM! O"!NN�"! '�N' !
�M! N!��O 'N �!O� =��N���� �� � O"!N!� ��Q�! �$ c@U@ �� >S � $!! >�=� NSN�!� ]��� ` ��
O"!�!�� b�=����'��N  �! �� ����NOM!"'= O"!NN�"! ��"'��'��N �

a '[�"! c � ��� �	 ���� 
 ����������� �
 �� � � �� �� �� ������������� ����
 � � ��  �! ������� ���"
#� ��	 ���$ ��" %# &'( ')� ������*� ��	 ����+ �������" ,� ��	
 ������� ������" �-�  �! 	 ����" .-�
�������/ 	 �������" � &� 
 �����+�� 0������ / ��� " � (� ��+�� 0!���� ���
� " 1 ��� ����*���� �� ������" 2��
��3��� �����/ ��" �� *��*�" 4 �5� 
 ������� ������� ����" �4� ��6 �������� 
 ������� �����������

W$�!" > !'�[ O"!P "'! '� � =�Q��� �$ N'Q'=�[!Q ]< c` �� $"!!�!P "'! � '� � �'�Q ]< ?`
=��Q! �� Q'\�' P�'�"�[!� �!�O!"���"! ]�� ` � �M! b�R O�NN!N �M"��[M � N!=�� �'�Q �M��
=����'�N � =�Q��� �$ cX �c [ �$ �=�'���! =M�"=��Q ]W��`� LM! "� �� !ZM�Q! >S �M!
N��OQ! �� �"��NO �"�! R '�M �M! � '�"�[!� b�R 'N � N�"> ! >S �M! =M�"=��Q ]�!O� ��
Q'\�' P� '�"�[!� �!�O!"���"!` � LM! !ZM�Q��'�� ��Q��! R '�M N��OQ! 'N O"!Pb�NM! $�" ��
Q!�N� cX M��"N > !$�"! �M! � N�"> !" 'N =���!=�! �� �>��'� � N�!� SPN���! =�� '�'�� � W $�!"
� =!"��'� � N�"O�'�� �'�! 7� ]N� �` �M! =M�"=��Q 'N �"��N$!""! '��� � =SQ'� "'=�Q O 'QQ
> �Z ] '��!�!" T@ �� ` �� OQ�=! '� � =�Q'>"��! [!��!�"S �� ��! �$ �M! �#<P�� �

U



Q�R P>�=�["��� M'[MPO�"'�S [!"� ��'�� NO !=�"��!�!"N� $�" � [����P"�S �!�N�"!�!�� �
LM! =���� "��! 'N  !�!"� '�! '� �M! !�!"[S "��[! �$ T@ �!� �� �M! �OO !" !�!"[S Q'� '�
�$ �M! NO !=�"��!�!" � LM! NO !=�"��!�!"N M��! � M'[M!" !�!"[S "!N�Q��'�� �M�� �=���QQS
�!! ! � NO !=�"�N=�O '= '�$�"���'�� R�N �N! �� !�N�"! �M�� �� QS "� �� ]�����` R�N
� N�"> ! ]�� ��� �M�"�� � �����`� LM! =���� "��!  �! �� � N�"> ! "� �� �"'[ '���'�[
$"�� �M! �!N� N��OQ! � � �� ]N� � ` � 'N "!Q��! �� �M! ����Q =���� "��! � ���� ]N� �` � '� �M!
!�!"[S "��[! �$ �M! NO !=�"�� !�!" � ��""!=�'��N $�" �M! =���"'>��'�� �$ �M! =M�"=��Q �
� �� ]N� �` � $�" "� ��  !=�S  �"'�[ �M! �!�N�"!�!�� �'�! � 7� � �$ �M! [����P"�S
 !�!"� '���'�� � �� $�" �M! �'�! '��!"��Q > !�R!!� �M! !� �$ �M! � N�"O�'�� �� �M!
> !['��'�[ �$ �M! [����P�!�N�"!�!�� ]R�'�'�[ �'�! 7� ` � �"! �OO Q'! � LM! =���"'>��'��
�$ �M! =M�"=��Q R�N  !�!"� '�! $"�� � NO !=�"�� "!=�" ! R '�M � N��� �" ������
�$ �=�'���! =M�"=��Q '� �M! N�� ! [!��!�"S� LM! R�'�'�[ �'�! 7� R�N �QR�SN Q��[!"
�M�� �M"!! M��"N �� �OO"�Z '���! !\�'Q'>"'�� >!�R!!� "� �� �� '�N NM�"�PQ'�!  !=�S
O"� �=�N � LM! "� ��P"!Q!�N! "��! � ]�\ N� �` � �$ �M! �!N� N��OQ! 'N �M!� =�Q=�Q��! $"�� �

� � � �� � ]� � �� `
� �� ]c 	 !ZO ]	�7� `` 	 � 	
��� ]� `

RM!"! �
� �� � ]���� 	 � �� ` �7� !ZO ]�7� `

c 	 !ZO ]	�7� ` ]T`

�� 

�� � �M! �!��'Q��'�� "��! ]N� �` �$ �M! N!��O ]"��'� > !�R!!� �M! b�R "��! �� �M!
��Q��! �$ �M! > �Z ` 


� � �M! !_ ='!�=S �$ �M! �!�M� � �M! O"� �=� �$ �M! $"�=�'�� �$ "� �� � N�"> ! 
�� �M! =M�"=��Q �� �M! !_ ='!�=S �$ �M! [����  !�!=�'�� 
 �� 

� 	
��� � �M! =���"'>��'�� ]�\ N� �` �$ N'Q'=� [!Q '� �M! O"!P "S!" �$ �M! N!��O � LM'N
=���"'>��'�� ]? ���@ �� `�c@�� �\ N� � 'N N� �QQ =��O�"! �� "!Q!�N! "��!N �$
=��="!�! �!N� =�>!N �

LM! !_ ='!�='!N �$ �M! NO !=�"��!�!"N R!"!  !�!"� '�! >S =�� �=�'�[ "!Q!�N! "��!
!ZO !"'�!��N R '�M � ?@ �? ��\ =!"�'	! "� ��P!�����'�[ N��"=!� � LSO'=�QQS� �M!N!
!_ ='!�='!N �"! '� �M! "��[! @ �cU �� @ �?U �

LM'N �!�M� ��  !�!"� '�! "� ��P"!Q!�N! "��!N =��$�"� N �� �M! <��=M N��� �" $�"
�M!N! � !�N�"!�!��N ]��� ?@@ c` � LM! �!�M� �N '� 'N '�O Q!�!��! �� �#<P�� � M�N
> !!� '���Q�! '� ���'���Q ]<! �"'!N ?@@@` �� '��!"���'���Q ]�!�"�O ��Q�N !� �Q � ?@@ c`
'��!"=��O�"'N��N R '�M !Z=!QQ!�� "!N�Q�N �

W $�!" �M! =�"'�[ O !"'�  �$ N'Z ����MN ��! �$ �M! =�>!N R�N '��!"N! '� R��!"
���'Q N���"��'�� ]=��N���� � �NN` �� �M!�  "'! N�!OR 'N! '� � �!��'Q��! ��!� �� ?@@
� �
W$�!" !�=M N�!O �M! =�> ! R�N !\�'Q'>"��! �� "��� �!�O!"���"! �� �M!"!�$�!" '�N ��NN
�� "� ��P"!Q!�N! "��! R!"! �!�N�"! � a"�� �M! ��NN  !�!"� '���'��N �� ��!"�[! ��Q�!
]� ` �$ �M! R��!" N���"��'�� �$ �M! O �"!N �$�!" !�=M  "S '�[ N�!O R�N =�Q=�Q��! �N
� � ]� 	 ���� `� ]��
� 	 ���� ` � R '�M � � ��NN �$�!" �  "S'�[ N�!O 
 ���� �  "S ��NN �� 
��
� �M! � �NN '� N���"��! =�� '�'�� �$ �M! =�> ! � ���N!\�!��QS� � � @ $�" �M!  "S

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

,�� �-'''� � ���"�� � % &./ � � � � ������ �"� 0 �1�� $���� � � $�� � ��� % ����"� � ������ %

X



=�> ! �� � � c $�" �M! R��!"PN���"��! =�> ! � L� � '�'� '�! [�'� �" Q�NN �$ ��'N��"!
 �"'�[ �M! "� ��P"!Q!�N! "��! �!�N�"!� !�� �M! "!Q��'�! M�� ' '�S �$ �M! � '�"�[!� b�R R�N
=�� '�'��! �� !'�M!" c@@V ]� � @ �X` � @V ]� � @ �?` �" T@V ]�QQ ��M!" � P��Q�!N` � & �NN
[�'� �" Q�NN  �"'�[ �M! "� ��P"!Q!�N! �!�N�"!�!��N R�N �!�!" ��"! �M�� � $!R ["�� N �

�
	�� 	
�
������
L� N�Q�! !\� ]  ` �� �>��'� \����'���'�! "!N� Q�N � ��Q�!N $�" � ��Q�'�� ! �$ O�"��!�!"N
�M�� � ==�" '� �M! !\���'�� M��! �� > !  !�!"� '�! � LM!N! O�"�� !�!"N =�� > ! �" !"! 
'� �R� ["��ON ���!QS �M�N! �M��  � ���  !O !� �� �M! $"�=�'�� �$ R��!" N���"��'�� '�
�M! O �"!N � � � �� �M�N! �M�� �"! � P !O !� !�� � �� NM��Q >! ���! �M�� � ��S ��"S
R '�M NO��'�Q O �N'�'�� '� �M! =�> ! � RM!"!�N � 'N �M! ��Q�� ! ��!"�[! �$ � ��!" �M! !��'"!
��Q��! �$ �M! =�>! �

�! N��"� R '�M !N�'� ��!N �$ �M! ��Q�!N �$ �M! � P'� !O !� !�� O�"��!�!"N � "� '��
=���!�� � O �"�N'�S� >�Q�  "S  !�N'�S �� "� ��PN�"$�=! � N�"O�'�� =� !_ ='!�� � LM!"!�$�!"
�M! � P !O !� !�=! �$ �M! "� ��  '^�N'�� =� !_ ='!�� �� �M! !�����'�� $�=��" R 'QQ > !
N�� '! �

A����� �	
��
� 
 LM! �=�'� '�S =��=!��"��'�� ]��� ` �$ ����� R�N  !�!"� '�! �'�
[����P"�S NO !=�"��!�"S� ��! =�> ! R�N =M"�NM! �� O�"�N �$ N'�! N��QQ!" �M�� ? =� �
LM!N! O�"�N R!"!  "'! �� =��N���� ��NN �� c@T
� �� �M!"!�$�!" Q!$� N!�Q! '� � c
Q'�"! "� ��P�'[M� &�"'�!QQ' > !��!" $�" �M"!! R!!� N �� !N��> Q'NM �OO"�Z '���! !\�'Q'>"'��
>!�R!!� ����� � ����� �� NM�"�PQ'�! "� ��  !=�S O"� �=�N � LM! ����� =���!�� R�N
�M!�  !�!"� '�! �N'�[ [����P"�SN $"�� � ��� ' ]U@� � cc?@ �� cXU� �!� ` �� $"�� � ���>
]?�T �� �T? �!� ` � LM! [!��!�"S R�N =�Q'>"��! �N'�[ ��=Q' ! =� =���'QN R '�M =!"�'	! 
�=�'� '�'!N � ��""!=�'��N $�" N!Q$ �>N�"O�'�� �� >�=�["��� "� '��'�� �$ �M! N!��O M��!
> !!� �OOQ'! �

�	�	����
 ��"�N'�S ]�` �$ N��OQ!N R�N  !�!"� '�! >S �M! R��!"P'��!"N'�� �!�M� �
�� �M'N �!�M� �M! ��NN �$ � N��OQ! RM!� =��OQ!�!QS R��!"PN���"��! �� �$�!" ��!�
 "S '�[ ]cT@
�` 'N �!�N�"! � LM! O �"�N'�S 'N �M!� =�Q=� Q��! >S ��� '�[ �M!  '^!"!�=! �� 
 '� ' '�[ >S �M!  !�N'�S �$ R��!" �� �M! >�Q� ��Q��! �$ �M! NO !='� !� �

���� ��� ��
����
 ��Q�  "S  !�N'�S ]�� ` R�N =�Q=�Q��! $"�� �M!  "S ��NN �� �M!
 '�!�N'��N �$ �M! N��OQ!N �

A��	
 �����������	����	
 �	�� ���
� LM! "� �� N�"$�=!P� N�"O�'�� =� !_ ='!�� ��
R�N ��� � !�N�"! � a�" R!� N�"$�=!N �M 'N � N�"O�'�� 'N �N��QQS �NN��! �� > ! �![Q'[ '> Q!
]��[!"N �� � '! QN�� c�� c> 
 ���  !" �O�!Q c��Y` � �� =�N! �$ "� ��  "S N�� ��QS �
�![Q'[ '> Q! ������ �$ "� �� 'N � N�"> ! ]���  !" �O�!Q !� �Q � c���` � ���N' !"'�[
'�N =��O�N'�'�� ��N� Q'�!QS �M! N��! M�Q N �"�! $�" ["��!Q � ���N!\�!��QS� $�" �M!
���!"'�QN =��O"'N'�[ �M! >�Q� �$ �M! =��="!�! � N�"$�=! � N�"O�'�� 'N Q'�!QS � N� �QQ !^!=� �
a�"  "S N�"$�=!N �$ =!� !�� �M! ��Q�! �$ �M! =� !_ ='!�� � '[M� > ! ���P�!"� � a�"  "S
=��="!�! ]���? �c�c@�� � � �[� � � �=M!"S �� ��O !� c�� c` �� $�"  "S �!"��! =��="!�!
]��� c@ �X�c@�� � � �[� � � ���  !" ��Q �� ���  !" �O�!Q ?@@ c` ���P�!"� ��Q�!N R!"!
"!O �"�! � �� > ��M �M!N! N�� '!N '� R�N �QN� $��� �M�� ��  !="!�N! �!"S $�N� R '�M

Y



'�="!�N'�[ ��'N��"! =���!�� � ��=� '�[ ��S !ZO !"'� !���Q '�$�"���'�� $�" �M! �SO ! �$
=��="!�! �N! '� �M'N N�� S� �� R�N N!� �� �!"� �� �QQ ��Q�!N �$ �M! ��'N��"! =���!�� �N! 
'� �M! �� !QQ'�[ � ��NN'> Q! !^!=�N �$ �M'N �NN��O�'�� �"! �NN!NN! '� �M!  'N=�NN'�� �

LM! ��Q�!N �$ �M! � P'� !O !� !�� O�"��!�!"N �N! �M"��[M��� �M! �� !QQ'�[ �"!
O"!N!��! '� L�>Q!   �

L�> Q! ? � ������ �
 � ��� ��
 ������ 
 ���	 ����� ���� �� �� � 	 ���� ���/ �

��"��!�!" ��Q�!
��� ]�\ �[� �` ? c�X�@ ��
� @ �ccT�@ �@@T
�� ]�[ � �� ` ??U@� �@
�� ]� � �[� � ` N!� �� �!"�

A��	
�� �����	
 �	�� ���
� 
 LM! "� ��P '^�N'�� =�!_ ='!�� '� R��!" � ���
c�?�c@�� � � N� � ]� "�!=�!" �� �!�[ c�X� ` 'N $��" �" !"N �$ � �[�'�� ! N��QQ!"
�M�� �M! =� !_ ='!�� $�"  '^�N'�� '� �'" � ��� c�c�c@�� � � N� � ]��[!"N �� � '! QN��
c�� c�` � LM'N '�OQ'!N �M�� R '�M '�="!�N'�[ R��!" N���"��'�� �$ �M! =��="!�! �M! >�Q�
"� ��P '^�N'�� =� !_ ='!�� R 'QQ  !="!�N! � L� �NN!NN �M! $��=�'���Q  !O !� !�=! �$ � ��
� �R� M�QQ�R =��="!�! =SQ'� !"N ]M!'[M� �� cT =� � '��!" �� ���!" "� '�N ��? �T �� 
��U �X =� � "!NO !=�'�!QS ` R!"! ��=M'�! ��� �$ �R� =��="!�! =�> !N � LM!N! =S Q'� !"N R!"!
�M!� '��!"N! '� R��!" �� �M!"!�$�!" ��"'��N ��Q�!N �$ �M! R��!" N���"��'�� �$ �M!
=��="!�! R!"! �>��'�! >S  "S'�[ �M! =SQ'� !"N N�!O >S N�!O � W� !�=M N!� ��Q�! �$
R��!" N���"��'�� �M! "� ��P '^�N'�� =� !_ ='!�� R�N  !�!"� '�! >S !�=Q�N'�[ � ?@ �? ��\
"� ��P!� ����'�� N��"=! '�N' ! �M! =SQ'� !" �� N!�Q'�[ �M! ��O �� >����� N�"$�=! �N'�[
� "�>> !"  'N= �� ["!�N! ]a'[ �   ` � W $�!" �M"!! R!!� N ]�� �OO"�Z '���! � N�!� SPN���!
N'����'�� ` � "� ��P"!Q!�N! "��! �!�N�"!�!�� R�N =�� �=�! �� �M! M�QQ�R =SQ'� !" R '�M
!�=Q�N! N��"=! � LM! >�Q� "� ��P '^�N'�� =� !_ ='!�� =�� �M!� > ! =�Q=�Q��! $"�� �M!
�!�N�"! ��Q�! �$ �M! "� ��P"!Q!�N! "��! �N'�[ �� ���QS�'=�Q N� Q��'�� �� >�N'N �$ �M!
"� ��P�"��NO �"� !\���'�� �

LM! !^!=�'�!�!NN �$ �M! N!�Q'�[ �$ �M! "� �� N��"=! '�N' ! �M! M�QQ�R =S Q'� !" R�N
�!N�! >S �N'�[ �M! N��! O"� =! �"! �� � �Q�� '���  ���S� LM!P"� �� "!Q!�N! "��!
�!�N�"! $�" �M! N'����'�� R '�M �M! N��"=! '� �M! �Q�� '� '��  ���S R�N Q!NN �M��
�OO"�Z '���!QS cV �$ �M! N�"!�[�M �$ �M! "� �� N��"=! ]� �?��@ �cU`�c@�� �\ N� �` NM�R '�[
�M�� �M! N!�Q'�[ 'N �Q��N� =��OQ!�!QS "� �� �'[M� � W N �M! N�"!�[�M �$ �M! "� ��
N��"=! 'N ��"! �M�� �M"!! �" !"N �$ ��[�'�� ! Q�"[!" �M�� �M! "� �� O"� �=�'�� �$
�M! M�QQ�R =S Q'� !" '�N!Q$ ]�OO"�Z '���!QS ?�c@�� �\ N� �` � �M! Q���!" =�� >! �![Q!=�! 
'� �M! �"��NO�"� !\���'�� � ���N!\�!��QS� �N'�[ �M'N M�QQ�R =S Q'� "'=�Q [!��!�"S� �M!
"� ��P�"��NO �"� !\���'�� "! �=!N �� � "� '�Q cP '� !�N'���Q $�"� ] �! �� �M! !^!=�'�!
N!�Q'�[ �� "� �� b�Z $"�� ��O �� >����� N�"$�=! � ==�"N` RM'=M =�� > ! ���QS�'=�QQS
N�Q�! ]N!! WOO !� 'Z W `� �� �M'N R�S �� !ZO"!NN'�� 'N �>��'�! $�" �M! "� ��P"!Q!�N! "��!
�$ �M! M�QQ�R =SQ'� !" R '�M "� �� N��"=! !�=Q�N! ]WOO !� 'Z W � !\� ]  `` R '�M � � 
 �� 
�M!  '�!�N'��N �$ �M! =SQ'� !" �N O�"��!�!"N � � N'�[ ��Q�!N $�" �M!  '�!�N'��N �$ �M!
=SQ'� !"N �M�� R!"! �!�N�"! R '�M � =�QQ'O !" �� 
 �M�� R�N  !"'�! $"�� �M! O �"�N'�S

�



�� ��'N��"! =���!�� �$ �M! M�QQ�R =SQ'� !" � ��Q�! �$ � R�N =�Q=�Q��! $"�� !\� ]  `
$�" !�=M N!� ��Q�! �$ �M! ��'N��"! =���!�� �$ �M! =S Q'� !"N �

a '[�"! ? � �������� �� ���	 ����	 � �� ��! �+������ ! ��� � ����� ������ ���������

LM! "!N�Q�N �$ �M!N! �!�N�"!�!��N ]a '[ �   ` NM�R '� !! �M�� �M! >�Q� "� ��P '^�N'��
=�!_ ='!��  !="!�N!N �N � $��=�'�� �$ '�="!�N'�[ � � L� �>��'� �  !N="'O�'�� �$ �M!  ��� �
"!Q��'�� � !\� ]  ` � �M�� R�N !�"Q'!" �N! $�" N�� ]���  !" �O�!Q !� �Q �� c���` R�N 	��! 
]Q!�N�PN\��"!N �!�M� ` �� �M!  ��� O �'��N �

� ]� ` � � ]@` !ZO ]	� ]� � � � `` � ]U`

LM'N "!Q��'�� ]� ]@` � ]X �c�@ �X`�c@�� � � N� � 
 ��? �XU�@ �@� 
  ���! Q'�! '� a'[ �   `
 !N="'> !N �M!  ��� \�'�! R!QQ � LM! =�"�! 'N ��"! �" Q!NN N'� 'Q�" �� �M�� $�" N�� ]�O!�
='"=Q!N ��  �NM! Q'�! '� a'[ �   � ���  !" �O�!Q !� �Q � ]c���`` R '�M �M! !Z=!O�'�� �M��
�M!  !="!�N! �� M'[M � P��Q�!N 'N Q!NN N�!!O � �� $�=� � �M! "��'� � ]c`�� ]@` $�" =��="!�!
�M�� $� QQ�R N $"�� ��" �!�N�"!�!��N 'N ��QS U ���c@�� � �� �M! ��M!" M�� � $"�� 	"N�
O"'�='O Q!N � R! =�� R"'�! �

� ]c`
� ]@` � ����

���� � c �c � c@�� ]X`

RM!"! �  !���!N �M! ��"���N'�S� LM�� �M! "��'� �>��! 'N ��� N��'N	! >S !\� ]  ` 'N
O"�>�> QS "!Q��! �� �M! Q�=� �$  ��� $�" � �� M'[M � P��Q�!N � W��!�O�N �� �>��'�  ���
�� M'[M!" ��'N��"! =���!��N R!"! ��� N�==!N$�Q > !=��N!  �"'�[ �M! O !"'�  �$ �M"!! R!!�N
�� �OO"�Z '���! N�!� SPN���! �M! N��OQ! Q�N� N��! R��!" ]!�!� '$ �!O� �� c@@V �� ` � L�

c@



a'[�"! � � .��� ��������6 ����� ���� ����� � �� � 
 ������� �
 � 
 �� �������� 0$ � ��� ������� � � �� ��!
�+������ �" $ � ��� �3����� � �� ��! �+��� ��� �� ��� 
 �� ���� 0�
 �� �������� � ,� � ������ ��� ����� ��� �
��� �������3����� $ �� �
 �3�� 0��� ��� 0��� � ���
 ����*��+� �� �� � ���� 
 �� ��������� ,� � ���� �� ��� �
�� � �������3����� $ � �
 �3� 0��� �� �� � ���� 
 �� ���� 0���� 
 ��	 ��� ��� �
 ��� �� ��� 0������ �

!�$�"=! �M! "��'� ['�!� >S !\� ]  ` �M'N !\���'�� R�N �N! �N � =��N�"�'�� �$ � 	� �� �M!
 ��� �$ �M! $� QQ�R '�[ �M"!!PO�"��!�!" $��=�'��  !N="'> '�[ �M! � P !O !� !�=S �$ � �

� ]� ` � � ]@` !ZO ]	� ]� � �� � `` � ]Y`

LM'N $��=�'�� ]� ]@` � ]c�XX�@ �@U`�c@�	� � N� � 
 �� ? �TX�@ �@Y 
 ��? �TT�@ �@Y 
 N� Q' Q'�! '�
a '[ �   ` N!!� N ��  !N="'> ! �M!  ��� "!�N���>QS R!QQ �� M�N �M!  !N'"! $!���"! �M�� �M!
 '^�N'�� =� !_ ='!��  !="!�N!N ��"! "�O ' �� M'[M!" � P��Q�!N �

A��	
����
���	
 �	�� ���
� 
 �� 'N R!QQP���R� �M�� �M! "� ��P!�����'�� $�=��"
 !O !� N �� �M! ��'N��"! =���!�� �$ �M! O �"��N �! '�� � a�" N�'QPQ'�! � ��!"'�QN ]���
�� a�">'N=M c��T 
 &!�!�"!� !� �Q � c��U` � �M! !�����'�� $�=��" N!!� N �� '�="!�N! R '�M
'�="!�N'�[ ��'N��"! =���!�� � �O�� @ �cP@ �T �� RM'=M O �'�� �M! !�����'�� $�=��" "!�=M!N
� =��N���� ��Z '��� ��Q�! $�" M'[M!" ��'N��"! =���!��N �

LM! ��'N��"!  !O !� !�=! �$ �M! "� ��P!�����'�� $�=��" �$ =��="!�! R�N � !�N�"! ��
� >��=M �$ ="�NM! O�"�N ] '�!�N'��N cP? =� 
  "S � �NN �$ �M! >��=M ����� c�T� c �[`
O"� �=! $"�� ��! �$ �M! =��="!�! =�> !N � LM! N'�! �$ �M! O�"�N R�N =M�N!� N�=M �M��
�� �M! ��! M�� � �M!S �"! N� N��QQ �M�� !�!� '� =��OQ!�!QS N���"��! =�� '�'��N �Q��N�
�QQ "� �� �M�� 'N O"�  �=! '��� �M! O �"! NO�=! 'N !ZO!=�! �� > ! "!Q!�N! $"�� �M!
O�"�N �� �� �M! ��M!" M�� � �M! O�"�N �"! N� Q�"[! �M�� �M!'" O �"! N�"�=��"! 'N N�'QQ
"!O"!N!����'�! $�" '���=� =��="!�! � �� ��P"!Q!�N! "��!N R!"! �!�N�"! �$ �M'N >��=M $�"
��"'��N ��Q�!N �$ �M! ��'N��"! =���!�� ]a '[ �   ` � LM! ������ �$ R��!" ]�	�� ` �!! ! 
$�" N���"��'�� ]� � c` R�N !N�'� ��! $"�� �	������ � ��� ��� R '�M �� �M!  !�N'�S �$
R��!" � �� 'N "!�Q'N! �M�� �M! O �"�N'�S �$ �M! ="�NM! O�"�N 'N ��� � R!QQP !	�! \����'�S
�� 'N O"�>�>QS N�� !RM�� Q�"[!" �M�� �M! O�"�N'�S �$ �M! =��="!�! =�> ! � L� > ! N�"!

cc



�M�� $�QQ N���"��'�� 'N �>��'�! � �OO"�Z '���!QS $��" �'�!N �M! ������ �$ R��!" �!! ! 
$�" N���"��'�� R�N �  ! �� �M! "� ��P"!Q!�N! "��! �$ �M'N N�O!"N���"��! N��OQ! R�N
�!�N�"! ]� � c ��Q�!N '� a '[ �   ` � LM!"!�$�!" �M! N��OQ! R�N  "'! '� N�!ON �� �M!
� P��Q�! R�N =�Q=�Q��! >S  '�' '�[ �M! ��NN �$ R��!" '� �M! N��OQ! >S �	�� � � '�M �M'N
O"� =! �"! �M! ��Q�!N �$ � '� �M! "��[! @ � � � c �"! ��N� Q'�!QS ��!"!N�'� ��!N ]> !=��N!
� 'N Q'�!QS !N�'� ��! ��� N� �QQ �QN� �	�� 'N !N�'� ��! �� N��QQ` �$ �M! �=���Q � P��Q�!N �
��R!�!" � Q�=� '�[  !	�'�! '�$�"���'�� �� �M! O�"�N'�S �$ �M! ="�NM! O�"�N � �� ��M!" �
��"! �==�"��! !N�'� ��! =��Q > ! �� ! �

�a"�� �M! "� ��P"!Q!�N! "��!N �� �M! "� '�� =���!�� �$ �M! =��="!�! � �M! !�����'��
$�=��" R�N �M!� =�Q=�Q��! �� !" �M! �NN��O�'�� �M�� �QQ "� �� O"� �=! '��� �M! O�"!
NO�=! �QN� R�N "!Q!�N! ]a '[ �   ` � LM! !�����'�� $�=��" �$ =��="!�! NM�R N �� �Q��N�
Q'�!�" '�="!�N! ��!" �M! !��'"! "��[! @ � � � c RM'=M 'N '� =���"�N� �� �M! > !M��'��" �$
! �[ � N�� ]�O !� ='"=Q!N � a '[ �   ` �M�� NM�R N � $�N� '�="!�N! �� Q�R � P��Q�!N �� �M!"!�$�!"
�>��'�N �� =��N���� ��Q�! � W Q!�N�PN\��"!N 	� �$ � Q'�!�" "!Q��'�� ]� ]� ` � � � �� 

��@ �@ c@�@ �@@Y � ��@ �?X@�@ �@ cU` �� �M!  ��� NM�R N '� !! �M�� N�=M � "!Q��'�� 'N '� �!"S
[�� �["!!� !�� R '�M �M!  ��� �

a '[�"! � � %������	 ������� 
 ����� � �
 �������� 0$ � ��� �������� ��� ���� 0�
 �� �������� ��� ���
�
 ��� �� ��� 0������ �� � 
 ������� �
 � � ,� � ����� ��� � �� � �������3����� $ � �
 � ������ �������� ��
�� � ���� 
 ����� � ,� � ������ ���� �� � $ � �� ���+ �� � ���� 
 ����� �� � � � ��� � � � !��� �� � � � �
���� ��� ����� 
 �� ��6 ����� 0$ � ��� �3������ �

�������� ������
����

LM! �=���Q NO��'�Q  'N�"'>��'�� �$ �M! ��'N��"! '�N' ! �M! =��="!�! �!N� =�>!N  �"'�[
�M! "� ��P"!Q!�N! �!�N�"!�!��N 'N �����R� � �� �M! �� !QQ'�[ �M"!!  'N�"'>��'��N R!"!
=��O�"! � ���!QS c` � M���[!�!��N ��'N��"!  'N�"'>��'�� ]=��N���� � P��Q�! $�" �� �QQ

c?



O�N'�'��N '�N' ! �M! =�> !` � ?` �  'N�"'>��'�� R '�M �!"� ��'N��"! =���!�� �� �M! N�"$�=!N
�� '�="!�N'�[ � P��Q�!N ��R�" N �M! =!��"! �$ �M! =�> ! ]a '[ �   ` �� �` �  'N�"'>��'��
R '�M ���P�!"� ��'N��"! �� �M! N�"$�=!N ]a '[ �   ` �� '�="!�N'�[ � P��Q�!N ��R�" N
�M! =!��"! � LM! Q�N� �R�  'N�"'>��'��N R!"! =��N�"�=�! $"�� O�"��!�"'�! '��!["�> Q!
$��=�'��N � ]� � � � � ` �$ RM'=M �M! ��Q��!P��!"�[! ��'N��"! =���!�� �$ �M! =��="!�! =�> !
]N' ! Q!�[�M � ?� ` =��Q > ! =�Q=�Q��! ���QS�'=�QQS $"��

� � c
]?� `�

� ��
�

� ��
�

� ��
�

� ]� � � � � `������ � ]�`

<!��'QN �� �M! =��N�"�=�'�� �$ �M!N!  'N�"'>��'��N =�� > ! $��� '� �M! WOO !� 'Z � �

a '[�"! T � - ������� ������������ �� � �������� ���� �� � � � 	 
�� �	 � ��������� ! ��� ���� 	 ������� ��
�� � ���
 ���� � �� �!� ��� ���*�� ! ��� � �
 
 ��� 
 ��� ���� 
 �� � ���*�� / �������� ! ��� 
 �������� 
 ��	
1

 ����� . �

���KI�H� GHI�KH�I� � ��������
L� �' �M! '��!"O"!���'�� �$ �M! "!N�Q�N �QN� � �� !Q $�" =��="!�! N�"�=��"!  !�!Q�O�!��
R�N �N! � LM'N �� !Q R�N  !�!Q�O ! �� �M! ��'�!"N'�S �$ L��S� �� $�"  !��'QN R! "!$!"
�� &�!��R� �� � 'NM' ]c���` �

LM'N �� !Q 'N >�N! �� �  !N="'O�'�� �$ �M! MS "��'�� O"� =!NN �N'�[ � ��Q�'=��O��!��
M!�� �$ MS "��'�� $�"��Q'N� $�" > Q!� ! =!�!��N � LM'N O"�� ' !N �M! =��="!�!
M!��P[!�!"��'�� "��! �M�� 'N �N! �N �M! N��"=! �!"� '� �M! !\���'�� �$ �M!"�� S��� '=
!�!"[S =��N!"���'�� � �S N�Q�'�[ �M'N !\���'�� $�" �M! NO�=! �� �'�!  ���'� �$
'��!"!N� � �M! �!�O!"���"!  'N�"'>��'�� �  !["!! �$ MS "��'�� �$ =��="!�! �� �M! ������
�$ =M!� '=�QQS =��>'�! R��!" �"! =�Q=�Q��! � LM!N! O�"��!�!"N �"! $�"�M!" �N! ��
=��O��! �M! � '="�P�NO !=�N �$ O �"!PN�"�=��"!  !�!Q�O�!�� �$ �M! MS "��! =!�!�� O�N�! �
LM!  S��� '= =��OQ'�[ �$ �M! MS "��'�� �  !�!Q�O�!�� �$ � '="�N�"�=��"! �� ��'N��"!

c�



a'[�"! U � - ������� ������������ �� � �������� ���� �� � � � 	 
�� �	 � ��������� ! ��� ����� ���
	 ������� �� �� � ���
 ���� � �� �!� ��� ���*�� ! ��� � �
 
 ��� 
 ��� ���� 
 �� � ���*�� / �������� ! ���

 �������� 
 ��	 1

 ����� . �

�"��NO �"� 'N �=M '!�! >S '��!["��'�[ �QQ �M!N! =���"'>��'��N '� �M! � �NN =��N!"���'��
!\���'�� R"'��!� '� �!"� N �$ O �"! Q'\�' PR��!" O"!NN�"! � LM! N'�� �!"� �$ �M! ��'N��"!
��NN =��N!"���'�� "!b!=�N =M��[!N '� �M! >�Q� O�"�N'�S �� '�N  'N�"'>��'�� � �M! "��! �$
��'N��"! Q�NN  �! �� MS "��'�� �N R!QQ �N �M! =M��[! '� �M!  !["!! �$ N���"��'�� �$ ��"'��N
�SO !N �$ O�"!N �

LM! =��="!�! �� !Q �N  !N="'> ! �> ��! M�N > !!� '�OQ!�!��! '� �M! �<P<���& =� !
]�!"N'�� T �c` � � LM! =� ! 'N N!Q$P=����'�! �� '� M�N � ��=M >"�� !" �OO Q'=�> 'Q'�S �M��
�N! '� �M'N R�"� � <���& R�N  !N'[�! �� O"�� ' ! � \����'���'�! !��Q���'�� �$ =��="!�!
O !"$�"���=! � �!=!NN�"S $�" N!"� '=!�> 'Q'�S�  �"�> 'Q'�S �� N�$!�S !��Q���'�� �$ =��="!�!
N�"�=��"!N � LM! =��O����'���Q NSN�!� R�N �!N�! >S �OOQS'�[ '� �� N!�N �$ !ZO !"'�!���Q
 ��� "!Q��! �� ��"'��N OMSN'=�Q OM!���!�� � LM! !^!=� �$ ��"'��N R��!"P=!�!�� "��'�N �
� 'Z O"�O�"�'��N � =�"'�[ =�� '�'��N �� NO !='�!� [!��!�"S �� �M! � '="�N�"�=��"! �� 
N�"!�[�M  !�!Q�O�!�� R!"! '��!N�'[��! � �� !" �"> '�"�"S  "S '�[PR!��'�[ =�� '�'��N �M!
=� ! R�N �OOQ'! �� O"! '=� �M! ��'N��"! Q�NN �� [�'� >!M�� '��" � ���!" Q�NN ��[!�M!"
R '�M MS "��'�� �QN� [!�!"��! ��Q��!�"'=  !$�"���'�� �$ =��="!�! =��O�N'�! N�=M �M�� ��
!N�'� ��'�� �$ �M!  !["!! �$ NM"'���[! =�� > !  !"'�! � � "!Q'� '��"S �!"'	=��'��N M��!
NM�R� "!�N���> Q! �["!!�!�� R '�M !ZO!"'�!��N !NO !='�QQS =��N' !"'�[ �M�� �M! ��!"�QQ
=��>'�! NSN�!� �N!N ��QS � $!R !�O'"'=�Q O�"��!�!"N ]&�!��R� �� � 'NM' c���` �

LM! '�O�� '�$�"���'�� "!\�'"! >S �M! �� !Q 'N � [!�� !�"'=�Q NM�O ! ��  '�!�N'��N
�$ �M! N�"�=��"! 
 �� !N � !Q!�!��N �� N�"$�=!N $�" �M! 	�'�! !Q!�!�� ���QSN'N 
 '� '�'�Q

�#$� �����"��� � �� "� "� $ ��� ����� "� ���#��� $� #���� "�# ���#��#� ��"�# �$� % "�� � �� �� � ���
0 �1�� $ �� � � ����� � "�� ����" � � %' � � $ "��� % #$� 0���% � �� "� � $� ����  � �$� � ������ ��� ��� � �
0 �$���� ���  � �"1 "� ��# "����"�# � ��"1���"�  � # (  ��� "� ��1�� $ �� � � % % ��(�"� �$� #��� ���� �
��1�� $ �� ��� $� � ��� ������	 � �� �$��� � �$ #� �$$ �"��� � ���� 	 � �# � "�$ " �$ ����" � $��� �  ����"�# 	
��� �# ��$"�� �" � � "#���" � ��� � �� �" � 	 %

c�



�!�O!"���"! �$ =��="!�! 
 '� '�'�Q Q'\� ' O"!NN�"! '� �M! O�"! NO�=! 
 !�� '"���!���Q >��� �"S
=�� '�'��N ]�!�O!"���"! � "!Q��'�! M�� ' '�S ` �� RM'=M �M! N�"�=��"! 'N !ZO �N! �� !�=M
N�>N!\�!�� �'�! N�!O 
 �'Z O"�O �"�'�� �$ =��="!�! ]R��!"PO �R !" "��'� � �� '� � �NN �$
=��="!�! =��O��!��N` �� � '�!"�Q =��O�N'�'�� �$ =!�!���O�R !" ���!"'�Q =M�"�=�!"'N�'=N
]NO !='	=  !�N'�'!N` � W ���!"'=�Q =�  ! R�N R"'��!� �� �#<P�� � �M�� �������'=�QQS
[!�!"��!N �M! '�O�� 	 Q!N $�" � "!=���[�Q�"�=�>'=�Q N��OQ! [!��!�"S �N "!\�'"! >S
�M! <���& =� ! � LM'N 'N !NO !='�QQS �N!$� Q $�" �M! O"�O !" '�O Q!�!����'�� �$ �M!
	�'�!P!Q!�!�� [!��!�"S ]�� !N � !Q!�!��N �� N�"$�=!N` �� $�" Q��[ N'��Q��'�� �'�!N �
�!N' !N �M! N�Q��'�� $�" �M! �R� O"'� �"S ��"'�> Q!N � �!�O!"���"! �� Q'\�' O"!NN�"! �
��M!" '��!"��Q ��"'�> Q!N =�� �QN� > ! =�Q=�Q��! �� !�=M N�!O � '� > ��M NO�=! �� �'� !
 ���'� � � $ '��!"!N� $�" �M'N "!N!�"=M �"! � �'="�O �"! N�"�=��"! �$ =��="!�! �N !ZO"!NN! >S
O�"!PN'�!  'N�"'>��'�� 
  !["!! �$ MS "��'�� �$ =!�!�� '� =��="!�! �� O�"!PR��!" =���!��
�� N���"��'�� �$ ��"'��N =��="!�! OM�N!N �

���="!�! N�"�=��"! =�Q=� Q��'��N R!"! O !"$�"� ! $�" � =�> ! �$ cT =� N' !N � ��=Q� '�[
�M! �R� !� O�'��N � �� !�=M ! [! N'Z �� !N R!"!  !	�! � � '�M � ����Q �$ ? cU �� !N � �M!
�M"!!P '�!�N'���Q N�"�=��"! 'N �M!�  '� ' ! '� c?T !Q!�!��N ]!'[M� �!'[M>��"'�[ O �'��N
 !	�! �� !Q!�!��` �� cT@ >��� �"S N�"$�=!N �M"��[M RM'=M �"��NO �"� ��S ���! O Q�=! �
LM! '�'�'�Q �!�O!"���"! �$ =��="!�! �� O Q�=!� !�� 'N  !	�! �� !�=M �� ! �N ?@
 � �
�� '�'�QQS �M! O �"! NO�=! 'N =��OQ!�!QS 	 QQ! R '�M R��!" � �M�N �M! Q'\� ' O"!NN�"! !\��QN
����NOM!"'= O"!NN�"! �� �M! '�'�'�Q Q'\�' O"!NN�"! �� !�!"S �� ! 'N N!� �� c@@@ �>�" �
W �'�! N�!O ]'�  �SN` 'N �M!� NO !='	! �� $�" !�=M N�!O �M! !��'"���!���Q =�� '�'��N
]�!�O!"���"! �� "!Q��'�! M�� ' '�S ` �"! N!� N� �M�� �M!S "!b!=� �M! =�"'�[ =�� '�'��N �$
�M! N��OQ!N '��!N�'[��! �

��N' ! �M! =�> ! � �[["![��!N �"! �NN��! �� > ! � N�!�"!  'NO !"N! N�NO !�N'�� � LM'N
�NN��O�'�� M�Q N > !=��N! �M! N'�! �$ �M! N��OQ!N 'N N'[�'	=���QS Q�"[!" �M�� �M! N'�! �$
�[["![��!N �

LM! $"�=�'���Q  !�N'�'!N �$ �M! =��O��!��N ] !	�! �N �M! "��'� �$ �M! ��NN �$ �M!
=��O��!��  '�' ! >S �M! ����Q ��Q��! �$ �M! N��OQ!` R!"! N!� �� ��Q�!N  !"'�! $"��
L�> Q!   � & �NN O !"=!���[!N �$ �M! =!�!�� O �R !" =��O��!��N R!"! N!� �� ��"�Q�� 
=!�!�� �@V �� >Q�N�$�"��=! NQ�[ U@V � � LM! O !"=!���[!N �$ � '�!"�Q =��O��� N �$ �M!
��"�Q�� =!�!�� R!"! N!� �� �� �XV $�" �"'=�Q='�� N'Q'=��! � ?� ��V $�"  '=�Q='�� N'Q'=��! �
Y �YV $�" �"'=�Q='�� �Q�� '���! �� � ��V $�" �!�"�=�Q='�� �Q�� '��$!"'�! �

� Q�'�! ��Q�!N ]O �R !" N�"$�=! �"!�` �$ =!�!�� O�R !" =��O��!��N R!"! N!� �� � �T?@
� � �[� � $�" ��"�Q�� =!�!�� �� ��@@ � � �[� � $�" > Q�N�$�"��=! NQ�[ � �O !='	=  !�N'�'!N
R!"! ���!� �N ?X?@ �[ � �� $�" ["��!Q � ?TY@ �[ � �� $�" N�� � � cT@ �[ � �� $�" ��"�Q�� 
=!�!�� �� ?�@@ �[ � �� $�" > Q�N�$�"��=! NQ�[ �

LM! �'�! !��Q��'�� �$ �M! O �"�N'�S '� =��="!�! R�N =�Q=�Q��! ��!" � �'�! O !"'�  �$
cU@  �SN � �� a '[ �   �M'N !��Q��'�� 'N NM�R� $�" �M! "!Q��'�! =���"'>��'�� �� �M! ����Q
O �"�N'�S �$ �M! =�O 'QQ�"S O �"!N �� �M! [!Q O �"!N � LM! =�O'QQ�"S O �"�N'�S =��N�'���!N �M!
����Q O �"! NO�=! �� �M! �'�! �M! =��="!�! 'N �!R QS � 'Z! � LM!"!�$�!" � O�"� �$ �M'N 'N
	 QQ! >S �M! MS "��'�� �$ ["�'�N �$ =!� !�� �M�� !ZO�� '� �M! O"� =!NN � LM!N! MS "��'��
O"� �=�N $�"� �M! =!�!�� [!Q � LM'N 'N � =�M!N'�! ��NN �$ MS "��! =!�!�� � '�=Q� '�[
N� =�QQ! [!Q O �"!N �M�� �"! '��!"=���!=�! '��!"N�'�'�Q NO�=!N > !�R!!� �M! [!Q O�"�'=Q!N � W N

�������� � ��� ��"�# � �$� � ��� �������� �$� � ��� $ �������#�  � �$� � ����������� ���# "� *�� % � "�1�� �
0���% "�� ���"#��� � � � � �! "��� ���# � ��#� "� �$� ��� ��� $ " ���  � .'� % #  ���"� �$� � ���
�$$� ! "� ��" �  � �$� ������ �"����" � �$� � �! "��� 1���� ��� "�� � 0���% "�� ���� %

cT



MS "��'�� O"� �=�N =�� ��� O"!='O '���! '� O �"!N M�� '�[ �  '��!�!" N� �QQ!" �M�� ? �� �M'N
'N �M!  '��!�!" �$ � N��> Q! [!Q O �"! ]� !�'QQ! c��T` � W� �M! !� �$ �M! N'��Q��'�� O !"'�  
�M! ����Q O�"�N'�S R�N @ �@� ]�$ RM'=M �OO"�Z '���!QS �TV =�O'QQ�"S �� UTV [!Q O �"!N` �

a '[�"! X � ,�	 � �*������� �
 �� � ������*� ������������� �
 ��
 �� ���+ 0������ ����� ��� / �� 0����� �����

 ������+ �� ��������� � ���- ��	������� 
 �� �� �	 �����

LM! �'�!P!��Q��'�� �$ �M! O �"!PN'�!  'N�"'>��'�� =�� > ! �QN� N'��Q��! $�" =�O 'QQ�"S
O �"!N ]a '[ �   ` � W N'[�'	=���  !="!�N! '� �M! ��!"�[! O �"! N'�! � �'�QS � ==�"N '� �M! !�"QS
N��[!N �$ MS "��'�� � LM'N "!N� Q� 'N =��N'N�!�� R '�M �M! !��Q��'�� �$ �M! =�O 'QQ�"S �� [!Q
O �"�N'�'!N NM�R� '� a '[ �   � a '[ �   NM�R N �M! [!QPO �"! N'�!  'N�"'>��'�� � W =���QQS �M'N
 � !N ��� =M��[! '� �'�! >!=��N! '� �M! �� !Q '� 'N �NN��! �M�� [!Q O �"!N �"! $�"�! 
�==�" '�[ �� �M! N�� !  'N�"'>��'�� $��=�'�� �� �QQ �'� !N �

W� �M! !� �$ �M! N'��Q��'�� �'�! � �M! N'�!N �$ �M! =�O 'QQ�"S O �"!N �"!  'N�"'>��! 
�"��� � ��Q�! �$ �> ��� c@�	 � � LM'N ��Q�! 'N =M�"�=�!"'N�'= $�" O �"!N '� R!QQPMS "��! �
"!Q��'�!QS Q�R R��!"P=!�!�� "��'� O�N�!N >�� 'N �� �" !" �$ ��[�'�� ! Q�"[!" �M�� ? �� �
�M!  '��!�!" �$ � N��> Q! [!Q O �"! � �� NM��Q > ! O �'��! ��� �M�� �M! [!Q �� �M!
=�O 'QQ�"S O �"!N M��! �  'N�"'>��'�� NO���'�[ �R� �" !"N �$ ��[�'�� ! �� �M�N � �M!N!
O �"!  'N�"'>��'��N O�"�'�QQS ��!"Q�O �

&�'N��"! O"�	 Q!N  !O '=�'�[ �M! ��"'��'�� �$ �M!  !["!! �$ R��!"PN���"��'�� �$ O �"!N
R '�M O�N'�'�� ��!" � N��OQ! R!"! �QN� N'��Q��! $�"  '^!"!�� �'�!N �$�!" $"!NMQS � 'Z '�[
�M! =��="!�! � ���M � �M! $"�=�'�� �$ R��!" '� =�O 'QQ�"S �� [!Q O�"!N � � � �� � �
R!"! =�Q=�Q��! � &�'N��"! O"�	 Q!N �"! O"!N!��! �N  '�[���Q ="�NN N!=�'��N �$ �M!
�M"!!P '�!�N'���Q =�"�! �� �M"!!  '^!"!�� M!'[M�N ]=Q�N! �� �M! N�"$�=! � �� � ��@ �XT =� 

�� �� '��!"�! '��! O �N'�'�� � �� �� �?T =� �� �M"��[M �M! =!��"! �� ��� X �T =� `� W�
!�=M M!'[M� � �M! �'� ! !��Q��'�� �$ �M! =�Q=�Q��! ��'N��"!P 'N�"'>��'�� O"�	 Q!N 'N NM�R�
]a '[ �   ` �

�$ �M! =�>! 'N �� !"R��!" � > ��M �SO !N �$ O �"!N �"! $�QQS N���"��! R '�M R��!" ]� � �� 
� � !\��Q ��'�S ` �� �M�N  �"'�[ �M'N O !"'�  ]	"N� ? c  �SN` � �M! ��'N��"! O"�	 Q!N �"!

cU



M�"'�����Q � � !Z� � �M! N��OQ! 'N O Q�=! �� "��� =�� '�'��N ]?@
� � T@V �� ` �� N��"�N ��
 "S� LM! O"�	 Q!N NM�R �M�� �� 	"N� R��!" 'N "!���! $"�� �M! =�O 'QQ�"S O �"!N � N��"�'�[
R '�M �M�N! Q� =��! �� �M! N�"$�=! � W� �M! =!��"! �$ �M! =�>! � N��QQ  'O � ==�"N  �"'�[
�M! 	"N� ?T  �SN � LM'N  'O 'N  �! �� �M!  !N'==��'�� �$ �M! N��OQ! "!Q��! �� �M! M!��
O"� �=�'�� '� �M! MS "��'�� O"� =!NN� �

� '� 'Q�"QS� �M! R��!" $"�=�'�� �$ �M! [!Q O �"!N  !="!�N!N � M�R!�!" � "!��'� '�[ �� �
M'[M!" Q!�!Q �M�� '� =�O 'QQ�"S O �"!N � a�" > ��M �SO !N �$ O�"!N �M! R��!" Q�NN 'N Q�"[!N� �!�"
�M! N�"$�=! ��  !="!�N!N ��R�" N �M! =!��"! � �Z=!O� $�" �M! � �[�'�� ! � �M! O���!"�N �"!
\�'�! N'� 'Q�" �

a '[�"! Y � ����- ��	������� �
 �� � ��	 � �*������� 0�� �!� ��� ������� 
 �� 
 �
�� �� � �� ��� ��

��+�� �
 �� � 
 ������� � ������������ �
 ��
 �� ���+ 
 ���� 0�� �� ���� �� � !� ��� � �� �� � 
 ������� �
 
 ���
*���	 � 	 ��� �
 �
 
 ���� ! ��� ������ ���� �� �� � �

� ����	� �JG�I�� ��HG K���JI �G��G

LM! "!N� Q�N �$ �M! �!�N�"!� !��N �$ �M! "� ��P"!Q!�N! "��! ]� ` �$ �M! =��="!�! =�>! ��
��"'��N ��!"�[! ��'N��"! =���!��N ]� ` �"! O"!N!��! '� a '[ �   ]	 QQ! ='"=Q!N` � LM!
"� ��P"!Q!�N! "��! '�="!�N!N �Q��N� Q'�!�"QS R '�M '�="!�N'�[ � �O �� ��@ �TP@ �U � W $�!" �
��Z '��� 'N �>��'�! �� ��@ �XP@ �Y �M! "� ��P"!Q!�N! "��!  !="!�N!N "�O ' QS $�" M'[M!"
� P��Q�!N � �� �M! $� QQ�R '�[ �M! !�"Q'!"  !N="'> ! �� !Q $�" "� �� "!Q!�N! R 'QQ > ! �N! ��
>�N'N �$ �M! ��Q�!N �!�N�"! $�" �M! '�O�� O�"��!�!"N �� !ZOQ�'� �M'N > !M��'��" �


�1�� � � �����"���� ���"�# � ����� ��� ��� ��� "���� ��� � "!�� � �$� ����  � $��� �"� ������ "� �$�
$ ����" � $� ���� "� ���#�� �$�� �$� ���� �� "$"�$ "���� �"����� % � � � �$ �� �"� � � �$� ������� ��# " �  � �$�
��� $ �� "� �  �� ��� �# � ������� � ���"����" � ��� �$�� � �$� �  "����� $� � ��� �!$"� "� � � ���1 "� % 
 "�$
"���� ���� ���"�# �$� ��� $ �� � �$� � ����" � $� ����  � ���"�"����" � � � � � �����"� �� �� �$� �  1�� ���  �
�$� �" ��! "� � "� "�"��� � ����� � � �� � �$� ������� � "���� �$� � "���� � ���"�# " "�$ � ���� ���������
��� $ �� %

cX



a'[�"! � � 4 ������� � ������������ �
 / �� 
 ���� 0�� �� ���� �� ���� �� � ���- ��	������� �

�
���
 � �������
�
LM! "� ��P"!Q!�N! "��!N R!"! '�'�'�QQS =�Q=�Q��! $�" � M���[!�!��N ��'N��"!  'N�"'>��'��
�� >�N'N �$ �M! '�O�� O�"��!�!"N Q'N�! '� L�>Q!   � �M! Q'�!�"  !O!� !�=! $�" �M!
!�����'�� $�=��" ]N�Q' Q'�! � a '[ �   ` �� $�" > ��M 	 �N �$ �M!  '^�N'�� =�!_ ='!��
]!\�N ]  ` �� ]  `` � W Q�M��[M �M! �� !Q =�Q=�Q��'��N �N'�[ !\� ]  ` $�" � ]� `
]a '[ �   �  ���! Q'�!` NM�R N��! �$ �M! $!���"!N �$ �M! !ZO !"'�!���Q  ��� ]Q'�!�" '�="!�N! �
� ==�""!�=! �$ � � �Z'��� `� �M! O �N'�'�� �$ �M! ��Z '��� 'N ��� �� �M! =�""!=� O �N'�'��
�� � ��"! N!"'��NQS� �M! �� !QQ!  !="!�N! �$ � �� M '[M � P��Q�!N 'N ��� �!�"QS N�!!O
!���[M � LM! =�Q=� Q��'��N >�N! �� !\� ]  ` ]a '[ �   � N� Q' Q'�!`  � NM�R � ��Z'���
�� �M! =�""!=� O �N'�'�� �� ��"!��!" �M! N�!!O  !="!�N! �$ � �$�!" �M! � ==�""!�=! �$ �M!
��Z '��� 'N =�""!=�QS �� !QQ! � LM'N '� '=��!N �M�� !\� ]  ` ��N� Q'�!QS ['�!N � ��"!
=��N'N�!��  !N="'O�'�� �$ �M! � P !O !� !�=! �$ � �M�� !\� ]  ` � ���N!\�!��QS� !\� ]  `
R 'QQ > ! �N! '� $�"�M!" �� !QQ'�[ �

�
���
�� �� �������� ������
����

LM! �� !Q =�Q=�Q��'��N O"!N!��! �O �� �M'N O �'�� �NN��! � M���[!�!��N ��'N��"!
 'N�"'>��'�� � ��R!�!" �  �"'�[ �M!  "S'�[ O"� =! �"! �$ �M! =��="!�! '� 'N Q'�!QS �M�� �
��'N��"! ["� '!��  !�!Q�ON R '�M Q�R � P��Q�!N ]O �NN'> QS �Q��N� �!"� ` �� �M! N�"$�=!N
�� '�="!�N'�[ � P��Q�!N ��R�" N �M! =!��"! �$ �M! =�> ! � L� �NN!NN �M! '�b�!�=! �$
N�=M �Q�!"���'�! � P 'N�"'>��'��N �� !Q =�Q=�Q��'��N R!"! =�� �=�! �� >�N'N �$ �M!
� P 'N�"'>��'��N NM�R� '� a '[N �   ��   � �� 'N $��� �M�� �M! � P 'N�"'>��'�� R '�M
�!"�P��'N��"! �� �M! N�"$�=!N "!N�Q�N '� � NM'$� �$ �M! O �N'�'�� �$ �M! ��Z'��� ��R�" N
Q�R!" � P��Q�!N RM'=M 'N ��� '� �["!!�!�� R '�M �M! !ZO!"'�!���Q  ��� ]a '[ �   �  �NM! 
Q'�!` � LM! � P 'N�"'>��'�� R '�M ���P�!"� ��'N��"! �� �M! > ��� �"'!N ['�!N "!N� Q�N �M�� �"!
�OO"�Z '���!QS N'� 'Q�" �� �M! =�N! R '�M �M! M���[!�!��N  'N�"'>��'�� ]a '[ �   �  �NM! 

cY



a'[�"! c@ � � ���- ��	������� �
 �� � ��	 � �*������� �
 ��
 �� ���+ 0� �� ��� / �� 0� � � 
 ������� �


 ����! ���� ���������� �

 ���! Q'�!` � �� 'N =��=Q� ! �M�� �M! �=���Q ��'N��"!  'N�"'>��'�� '� �M! =��="!�!  �"'�[
�M! "� ��P"!Q!�N! "��! �!�N�"!�!��N ��N� Q'�!QS "!N!�>Q! �M!  'N�"'>��'�� �$ a '[ �   
]�$ RM'=M �M! M���[!�!��N  'N�"'>��'�� 'N � NO !='�Q =�N!` � LM'N 'N =�""�> �"��! >S �M!
=�Q=�Q��'��N R '�M �M! =��="!�! N�"�=��"! =� ! <���& ]a'[ �   ` $�" �  "S'�[ =��="!�!
=�> ! R '�M ' !��'=�Q =��O�N'�'�� �N �M! �!N� =�> ! �M�� �QN� "!N�Q�! '� � P 'N�"'>��'��N
�M�� �"! '� �["!!�!�� R '�M a '[ �   � &�"!��!" � �QN� �&� �!�N�"!�!��N  �"'�[  "S '�[ �$
��"��" ]�!Q � c��T` NM�R  "S'�[ O"�	 Q!N N'� 'Q�" �� �M! =�"�!N '� a '[ �   �


 �
�������
� �� ��� ��


���
 �
����
W Q�M��[M �M! �� !Q =�Q=�Q��'��N �"! =��N'N�!�� R '�M �M! !ZO !"'�!���Q  ��� R '�M "!NO !=�
�� �M! NM�O ! �$ �M! "� ��P"!Q!�N! "��! =�"�! � �M! �>N�Q��! ��Q�!N �"! �� !"!N�'� ��! 
R '�M �OO"�Z '���!QS ?TV � LM'N 'N O"�>�>QS "!Q��! �� �M! !�"Q'!" �!��'��! NSN�!���'=
��!"!N�'� ��! �$ �M! � P��Q�!N '� �M! "��[! @ � � � c �� �M! M�"'�����Q �Z 'N �$ a '[ �   �
�M'$�'�[ �M!  ��� O �'��N $�" � '� �M 'N "��[! �� Q�R!" � P��Q�!N R��Q '�="!�N! '� �M!
NQ�O ! �$ �M! Q'�!�" "!Q��'�� $�" � ]� ` �� =��N!\�!��QS "!N�Q� '� ��"! "� �� O"� �=�'��
'� �M! �� !Q � W���M!" O �NN'> Q! =��N! =��Q > ! �M�� �M! !�����'�� $�=��" �!�N�"! 
$�" M'[M � P��Q�!N 'N �� !"!N�'� ��! > !=��N! O�"� �$ �M! "� �� �M�� !� ����!N '��� �M!
O �"! NO�=! �$ �M! =��="!�! O�"�N 'N ��� "!Q!�N!  �! �� �M! N��QQ  '^�N'�� =� !_ ='!�� ��
�M!N! M'[M � P��Q�!N � L� !N�'� ��! �M'N !^!=� � "!Q!�N! "��!N R!"! =�Q=�Q��! $�" =��="!�!
=�> !N R '�M N' !N �$ c�T =� ]�M! �OO�Z '���! N'�! �$ �M! ="�NM! O�"�N` �N'�[ !\� ]  `
$�" � ]� ` � �� R�N $��� �M�� �� � � c ��QS Y@V �� �� ��@ �� �Q"!� S �� �XV �$ �M!
!�����! "� �� R�N �QN� "!Q!�N! � LM!  ��� O�'��N �� �� c '� a'[ �   R!"! =�""!=�! 
$�" �M'N !^!=� ]	 QQ! N\��"!N � a '[ �   ` � � N'�[ ��QS �M!  ��� �� ��@ �� �� c ]=�""!=�! 
��Q�!N` �� �Q�!"���'�! Q'�!�" "!Q��'�� ]� ]� ` � � � �� 
 ��@ �@ c@�@ �@ c@ � ��@ ��T�@ �@?`

c�



a'[�"! cc � %������������ ���� � 0$ � ��� �������� �� � 
 ������� �
 �*���/ � 	 ������� ������� � � 1 ���
�� �!� ��� 	 ���� ������������ ����/ � � �	 �/ ������ � ������������� ! ��� � �� � �� ����� �
 �3� 0���
0������ ����� ��� �3� 0��� 0����� ��� �� �

R�N =��N�"�=�! ] ���! Q'�! � a '[ �   ` �� �� !Q =�Q=�Q��'��N �� >�N'N �$ �M 'N "!Q��'��
R!"! =�� �=�! $�" � M���[!�!��N ��'N��"!  'N�"'>��'�� � LM!N! =�Q=�Q��'��N ]N�Q' Q'�! �
a '[ �   ` �"! '� [�� �["!!� !�� R '�M �M! !ZO!"'�!���Q  ��� � �NO !='�QQS '� �M! "��[!
@ � � � @ �Y �M! =�""!NO �� !�=! 'N !Z=!QQ!�� � �� �M! "��[! @ �Y � � � c �@ �M! =�Q=�Q��'��N
NQ'[M�QS ��!"!N�'� ��! �M!  ��� �

��
����� ��� 


�� ���
L� �NN!NN M�R N!�N'�'�! �M! �� !Q =�Q=�Q��'��N �"! $�" ��"'��'��N '� �M! '�O�� O�"��!�!"N
�M! �� !Q R�N �N! R '�M ��Q�!N �$ ��� � � �� �� '� � "��[! �$ TV � ?@V �� TV
"!NO !=�'�!QS� �"��� �M! ��Q�!N �M�� R!"! �N! �N N��� �" '�O�� ]��Q�!N '� L�>Q!   ` �� 
�N'�[ � ]� ` $"�� !\� � ]  ` �� �M! �Q�!"���'�! Q'�!�" "!Q��'�� $�" � ]� ` � LM! "��[!N R!"!
N!Q!=�! �N > !'�[ �!����'�!QS "!O"!N!����'�! $�" �M! ��Z'���  '^!"!�=!N '� �M! '�O��
O�"��!�!"N > !�R!!�  '^!"!�� �!N� =�> !N � LM! "!N�Q�N ]$�" � M���[!�!��N � P 'N�"'>��'��`
NM�R! �M�� �M!N! ��"'��'��N  � ��� =M��[! �M! =�Q=�Q��! ��Q�!N R '�M ��"! �M��
�OO"�Z '���!QS c@V � LM!"!�$�!" � �N'�[ ��Q�!N $�" �M! � P'� !O !� !�� O�"��!�!"N $"��
L�> Q!   � �M! N!�N'�'� '�S �$ �M! =�Q=�Q��'��N $�" � ]� ` �� � ]� ` R�N �NN!NN! � a�"
> ��M "!Q��'��N �M! O�"��!�!"N � �� � R!"! '�="!�N! ��  !="!�N! R '�M ��! N��� �" 
 !� '��'�� �� =�Q=�Q��'��N R!"! O !"$�"�! $�" � M���[!�!��N � P 'N�"'>��'�� � a '[ �   
NM�R N �M�� �M!N! ��"'��'��N ��S �Q�!" �M! �� !QQ! "� ��P"!Q!�N! "��! R '�M �OO"�Z '���!QS
?@V � �� �M! @ � � � @ �Y O�"� �$ �M! 	[�"! �QQ  ��� O �'��N �"! '� > !�R!!� �M! =��N' !"! 
!Z�"!�! =�N!N � $�" �M! M'[M!" ��'N��"! =���!��N �M!  ��� O �'��N �"! N�'QQ N��!RM�� ���N' !
�M! =�Q=�Q��! "��[! �$ ��"'��'��N � ��R!�!" � '� � '!R �$ �M! N�'QQ Q'� '�! ������ �$
'�$�"���'�� ���'Q�> Q! $�" �M! '�O�� O�"��!�!"N ]!NO !='�QQS �M! ��'N��"!  'N�"'>��'�� �� 
�M! !�����'�� $�=��"` R! =��=Q� ! �M�� �M! ��'N��"!  !O!� !�=! �$ "� �� "!Q!�N! $"��

?@



a'[�"! c? � -���� ������������ ����/ �3� 0��� 
 �� � � �	 �/ ������ 0����� ��� �� � ������������� � ���

 �� � �������������� ��������/ �� � �/ � �� 0���� �� ����� ��� � �/ � �� 0���� ��������� ����� �

=��="!�! �� !QQ! �� >�N'N �$ �M! ��Q�'POM�N! "� ��P�"��NO �"� !\���'�� 'N =��N'N�!�� R '�M
�M! O"!N!��! !ZO !"'� !���Q "!N�Q�N �

� �GK�GG ���

LM! "� ��P"!Q!�N! "��! �$ =��="!�! R�N $��� ��  !O !� N�"��[QS �� '�N ��'N��"! =���!�� �
W N  '^!"!�=!N �$ �� �" !" �$ ��[�'�� ! ��S � ==�" '� �M! "� ��P"!Q!�N! "��! $�" � =!"��'�
�SO ! �$ =��="!�! '� 'N "!=���!� ! �M�� '� "!O �"�'�[ �M! "!N�Q�N �$ "!Q!�N! ]!ZM�Q��'�� `
"��!N �$ =��="!�! �QN� �M! ��'N��"! =���!��  �"'�[ �M! �!�N�"!�!�� 'N O"�� ' ! �

LM! "� ��P!ZM�Q��'�� "��! �$ =��="!�! '� =��N�"�=�'��N 'N "!O �"�! �� N��!�'�!N
 !="!�N! R '�M �[! ]�� !� �Q � c��T` � �� !" �M! �NN��O�'�� �M�� �M! "� �� "!Q!�N! �$ ��M!"
�SO !N �$ =��="!�! M��! � N'� 'Q�" ��'N��"!  !O !� !�=! �N $��� '� �M'N N�� S� �M 'N =��
> ! !ZOQ�'�! � ���="!�! '� �!R =��N�"�=�'��N 'N �!"S ��'N� �� R 'QQ  "S  �"'�[ '�N Q'$!
�'� ! � �$ �M! 	"N� !ZM�Q��'�� �!�N�"!�!�� 'N �� ! �� �M! Q!$� N' ! �$ �M! ��Z '��� �$
�M! =�"�! '� a'[ �   � "� �� !ZM�Q��'�� R 'QQ �OO !�" �� > !  !="!�N'�[ �N � $��=�'�� �$ �[! �
a�"�M!"��"! � Q��[P�!"� $�QQ�R P�O N�� '!N �M�� ��N� Q'�!QS N��"�! R '�M �!�N�"!�!��N ��
�M! R!� N' ! �$ �M! ��Z'��� �$�!� "!�!�Q � � �Z'��� '� "� �� "!Q!�N! �$�!" @ �T �� c S!�"
]��!Q�$N �� �=M�Q�!� c��� ` �N �M! =��="!�! ["� ��QQS  "'!N �� �M! "� ��P"!Q!�N! "��!
���!N ��Q�!N $"�� Q!$� �� "'[M� '� a '[ �   �

LM! "� ��P '^�N'�� =� !_ ='!��N �$ =��="!�! $��� '� �M 'N N�� S �"! �R� �" !"N �$
��[�'�� ! N��QQ!" �M�� $�" N�'QPQ'�! ���!"'�QN � W $�=��" �$ �M"!! �$ �M'N Q�"[!  '^!"!�=!
=�� > ! !ZOQ�'�! >S �M! Q�R!" O �"�N'�S ]$�=��" �$ �M"!!` �$ =��="!�! � ��R!�!" � �M! ��'�
"!�N�� 'N O"�>�>QS �M! =��OQ!�!QS  '^!"!�� O �"!PN'�!  'N�"'>��'�� �$ =��="!�! � &� !Q
=�Q=�Q��'��N R '�M <���& NM�R �M�� �M! O �"!N '� �M! MS "��! =!�!�� ][!Q` �M�� �"!
�OO"�Z '���!QS ��'$�"� '� N'�! ]c@�� � ` ���! �O "��[MQS UTV ]a'[ �   ` �$ �M! ����Q

? c



a'[�"! c� � -���� ������������ 0����� ��� �� ����/ �3� 0��� 
 �� � � �	 �/ ������ � ������������� ���
!��� �� � ���������*� ��� ��� �������� 
 �� � �� � �

O�"�N'�S � � ��O 'QQ�"S O �"!N '� =��="!�! =��N�'���! �> ��� �TV �$ �M! ����Q O �"�N'�S R '�M �
>"�� O�"!PN'�!  'N�"'>��'�� "��['�[ $"�� c@�� �� c@�� � � ��=M � O�"!PN'�!  'N�"'>��'��
R 'QQ ��N� Q'�!QS "!N� Q� '� �!"S ��"����N �"��NO �"� O��M �� ��"!��!" � �"��NO �"� '� �M!
�!"S N��QQ O �"!N R 'QQ > !  �� '���! >S ��� N��  '^�N'�� � ���M !^!=�N "!N�Q� '� Q�R!"
 '^�N'�� =�!_ ='!��N � L� � ��! � 	"N�P�" !" !N�'� ��! �$ �M! !^!=� �$ ��� N!�  '^�N'�� �
R! �NN��! � �! '�� R '�M N�"�'[M� =S Q'� "'=�Q O �"!N R '�M "� '�N � ]� `� �M!� �M! ��� N!�
 '^�N'�� =� !_ ='!�� �� ]� � N� � ` 'N [ '�!� >S ]� !�"S !� �Q � c�UX`

�� � ?
�
�� � ?�� �� ]c@`

RM!"! � � ]� N� �` 'N �M! �!�� ��Q!=�Q�" �!Q� ='�S �� � ]� ` 'N �M! �!�� $"!! O��M �$
�M! ���� N � �� !\� ]  ` �M! "!Q��'�� $�" �M! ��=��N�"�'�! ��Q!=� Q�"P '^�N'�� =�!_ ='!�� �
�� � �

�
�� �M�� $� QQ�R N $"�� � '�!�'= [�N �M!�"S 'N �N! � LM! �!�� $"!! O��M � �S > !

!N�'� ��! �N �� c�?�c@�� � $"�� ]& =���""'! c�XU`

� � �� �
� ?	
 ����

]cc`

R '�M ��� c��Y�c@��� % �� � � � � ?�� � 
 � � c@� �� �� 
���@ �?X �� � �M! ���� '=
 '��!�!" �$ "� �� � � N'�[ �M'N ��Q�! $�" �M! �!�� $"!! O��M �� ��� '�[ � � c@�� � �N �
�SO'=�Q [!Q O �"! N'�! '� !\� ]  ` "!N�Q�N '� �� 
?�c@�� � � N� � � ����!"�'�[ �M'N �� � >�Q�
 '^�N'�� =�!_ ='!�� ]$�" �  "S N��OQ!` >S ��Q�'O QS '�[ R '�M �M! O �"�N'�S ]��@ �ccT` �$ �M!
=��="!�! R! �""'�! �� � 
 ?�c@�	 � � N� � � RM'=M 'N �$ �M! N��! �" !" �$ �M! �!�N�"! 

�� ���"� �� � ����$�� �"��"���" � "� � ��� � ��"��� �$��� � ������  $ $ ��� ��� �� � ��$ "���� � #�� ���
"������ �� $ ��� % #$� ������ ��� �"������ � ��"��� �$� �� ���  � ���� "�� �"�"���� $ ������ � �( "�# �$ �$� #�� %
�� �$ "� $�$ �� �$� "������ �� $ ��� ��� ��� $ �� "�� �$� #�� $ � �"� %

??



a'[�"! c� � - ���� ������������ ����/ �3� 0��� 
 �� � � �	 �/ ������ � ������������� ! ��� �� � 
 ���	 �����
�� �� � �/ � �� 0����� ��� �� ��� !��� ��������� �������� �
 �� �� �� � � ��� � 
 ���	 ����� �
 � �� � 0���� ��
������ ��� � �� � 0������ ������ �

 '^�N'�� =�!_ !�� �� Q�R ��'N��"! =���!��N � ���N!\�!��QS�  '^�N'�! �"��NO �"� �$ "� ��
�M"��[M ]'���=�` =��="!�! 'N ��'� QS  �� '���! >S ��� N!� �SO !  '^�N'�� '� �M! [!Q O �"!N �

LM! ��Q�!N $�" �M! >�Q�  '^�N'�� =�!_ ='!�� $�" "� �� '� =��="!�! $��� '� �M 'N N�� S
�"! '� �M! "��[! T�c@� �� �� ?�c@�	 � � N� � � LM'N 'N �� �M! Q�R!" !� �$ "��[!N �$
��Q�!N $��� 	>S ��[!"N !� �Q � ]c��� ` �$ @ �� �c@�	 � � N� � �� c@�c@�	 � � N� � $�" "!N' !��'�Q
=��="!�!N 
 >S ��[!"N !� �Q � ]c��T` �$ ��c@�	 � � N� � �� c��c@�	 � � N� � $�" �[! "!N' !��'�Q
=��="!�!N 
 >S #�  �� ��"�� ]c��T` �$ c�c�c@�	 � � N� � �� � �� �c@�	 � � N� � $�" 3
 �/340
=��="!�! �� >S �!��!� �� ��N!�> !"[ ]c��T` �$ T�c@�	 � � N� � �� c� �c@�	 � � N� � � LM!
Q'�!QS !ZO Q����'�� $�" �M! Q�R!" ��Q�!N '� �M'N N�� S 'N �M�� �M! �SO! �$ =��="!�! �N! '�
�M'N N�� S 'N ��"! �M!��S � �� Q!NN O �"��N �M�� �N �N! '� �M! N�� '!N $"�� �M! ��'�! 
����!N "!$!"!�=! �> ��! � �� ��N� �$ �M!N! N�� '!N O �"�N'�'!N �"��� @ �?@ �"! \���! 
RM'=M 'N =��N' !"�> QS Q�"[!" �M�� �M! ��Q�! �$ @ �ccT �$ �M! =��="!�! '� �M 'N N�� S� �!N�Q�N
$"�� ��"�O ! �$ � Q'�� !� �Q � ]c���` RM� $��� ��Q�!N '� �M! "��[! T�c@� �� � � N� � ��
��c@�	 � � N� � $�" Q�R O�"�N'�S ��"��"N �� =��="!�!N �� �$ a�Q�!"�N !� �Q � ]c�Y� ` RM�
"!O �"� � ��Q�! �$ U �Y�c@� �� � � N� � $�" �M!��S � =��="!�! �"! =��O�"�>Q! �� �M! "!N�Q�N �$
�M'N N�� S�

W QN� �M! � P !O !� !�=! �$ �M! !�����'�� $�=��" �$ =��="!�! � �M��  !� '��!N $"�� �M�� �$
��"'��N N�'Q �SO !N � 'N � �N� Q'�!QS � "!N�Q� �$ �M'N O �"!PN'�!  'N�"'>��'�� � �� 'N MSO ��M!N'�! 
�M�� '� [�'�[ $"��  "S �� R!� =�� '�'��N �M! O �"!N �"! ["� ��QQS 	 QQ! � N��"�'�[ R '�M
�M! N� �QQ!N� O �"! N'�!N ]�� N� !�M��='�[ �M! O"�>�>'Q'�S �$ "!=�'Q'�[ "� �� �� !� �O
'� �M! O�"! NO�=! '�N�!� �$ O !�!�"��'�[ �M! � '�!"�Q �$ �� � ( �=!�� ["�'� ` � W� M'[M!"
��'N��"! =���!��N ��"! �� ��"! O �"!N R 'QQ > ! ��=�'���! � Q!� '�[ �� �M! ��"! �" Q!NN

�������  � �$� $ ����"���" � � �	 � "���� ��$ ���� � � #��� �� �� % �&//�	 ��� � #��� �� �� % �&//�	 $�1�
� ��� ���� � ���"� ��� �$� ���( ��� � ��"���" � � �	 � "��� � ����"$ � "�# � �$� $ � �"�"�� � ���" ��� "�
�$��� $�$ ��� %

?�



Q'�!�" '�="!�N! '� !�����'�� $�=��" � ��=M � Q'�!�" '�="!�N! R�N �QN� =�Q=� Q��! >S ���
�� a�">'NM ]c��T` �N'�[ � &���! ��"Q� �� !Q � ��R!�!" � '� �M!'" ���!"'=�Q � � !Q
� N���"��'�� O Q��!�� 'N "!�=M! > !�R!!� ��@ �� �� @ �T $�" � O�"��N ���!"'�Q R '�M �
O �"�N'�S �$ @ �� � LM'N 'N '� =���"�N� �� �M! "!N�Q�N O"!N!��! M!"! $�" =��="!�! ]a '[ �   `
RM!"! �� !�' !�=! $�" N�=M � OQ��!�� 'N $��� �

LM! �� !Q =�Q=�Q��'��N �� >�N'N �$ �M! ��Q�'POM�N! "� ��P�"��NO�"� !\���'�� �N'�[
'� !O !� !��QS �!�N�"! '�$�"� ��'�� �� �M! '�O�� O�"��!�!"N �"! '� [�� �["!!� !�� R '�M
�M! �!�N�"! ��'N��"!  !O !� !�=! �$ "� �� "!Q!�N! "��!N $"�� =��="!�! � ��R!�!" � N��!
��� $�QQS ( �N�'	! �NN��O�'��N M��! > !!� �� ! '� �M! O"� =!NN � ��! �$ �M!N! �NN��O�'��N
'N �M�� �M! "� �� N�"$�=!P� N�"O�'�� =� !_ ='!�� �� M�N > !!� N!� �� �!"� � W ���P�!"�
��Q�! R��Q '�="!�N! �M! ��Q�! �$ �M! O�"�'�'��P=�""!=�! O �"�N'�S � '� �� !Z�"� �!"� '�
!\� ]  ` � LM! >�Q�  '^�N'�� =� !_ ='!�� 'N =�Q=�Q��! � '� !\� ]  ` $"�� RM'=M � ��Q�! $�"
� �
 'N �>��'�! �� � 'N =�Q=�Q��! >S ��Q�'O QS'�[ �M'N ��Q�! R '�M 
 � ���N!\�!��QS� �
]�N '�O�� O�"��!�!" �>��'�! $"�� '� !O !� !�� �!�N�"!�!��N` R��Q '�="!�N! R '�M �M!
N��! $�=��" �N 
 '� =�N! �$ � ���P�!"� ��Q�! $�" �� � W �M'" '�O�� O�"�� !�!" �M�� NM��Q 
> !  '^!"!��QS '��!"O"!���! '� =�N! �$ ���P�!"� N�"$�=! � N�"O�'�� 'N �M! "� �� !�����'��
$�=��" � � �$  �"'�[ �M! "� �� "!Q!�N! �!�N�"!�!�� �� �M! ="�NM! =��="!�! O�"�N "� ��
� N�">N �� �M! '��!"��Q N�"$�=!N �$ �M! =��="!�! �M! "� ��P"!Q!�N! "��! �!�N�"! R 'QQ > !
N��QQ!" �M�� '� =�N! �$ �!"� N�"$�=! � N�"O�'�� � LM�N � '$ �� �� @ �M�� �M! �=���Q ��Q�! �$
� 'N M'[M!" �M�� =�Q=�Q��! �� !" �M! �NN��O�'�� �M�� �QQ "� �� O"� �=! '� �M! O�"!
NO�=! 'N �QN� "!Q!�N! � LM! N=�Q'�[ $�=��" '� �M'N =�N! 'N ��N� Q'�!QS =��O�"�>Q! �� �M��
$�" 
 �� � � <�! �� �M'N �M! ����Q !^!=� �� �M! �� !Q =�Q=�Q��'��N >�N! �� !\� ]  `
R 'QQ > ! "! �=! > !=��N! �N � � 
 �� 
 ]� '� � ` '�="!�N! R '�M �M! N��! $�=��" � �QQ �M"!!
�!"� N '� �M! !\���'�� �"! �^!=�! '� �M! N��! R�S �� �M! !^!=� =�� > !  '� ' ! ���
�$ �M! !\���'�� � �� � !�!� '� =�N! �$ ���P�!"� � N�"O�'�� �$ "� �� �� N�"$�=!N � � � !Q
=�Q=�Q��'��N >�N! �� �M! '�O�� O�"��!�!"N �N  !�!"� '�! '� �M'N N�� S �"! !ZO !=�! ��
"!O"!N!�� "� �� "!Q!�N! $"�� �� "� �� �"��NO �"� '� =��="!�! $�'"QS R!QQ �

�� �M! Q'[M� �$ �M 'N =��=Q�N'�� �M! �� !Q R 'QQ > ! �N! '� �M! $�"�M!" O�"� �$ �M'N
 'N=�NN'�� �� �NN!NN �M! !^!=� �$ ��'N��"! =���!�� �� �M! "� �� N��"=! �� >�""'!" �NO !=�N
�$ =��="!�! �
	�
����� 
� 
 �
��
 ������
W =��N!\�!�=! �$ �M! "� ��P"!Q!�N! "��! �$ =��="!�! > !'�[  !O !� !�� �� '�N ��'N��"!
=���!�� 'N �M�� �M! "� �� O"� �=�'�� �$ =��="!�! �M�� 'N �=���QQS O"!N!�� '� � M��N!
]"� �� ` R 'QQ  !O !� !�� �� �M! '� ��" "!Q��'�! M�� ' '�S ]�� ` � L� !N�'� ��! �M! ��[�'�� !
�$ �M'N !^!=� � "!Q��'�� 'N �!! ! �M�� Q'��N �� �� �M! ��'N��"! =���!�� ]� ` �$ =��="!�! �
��=M � "!Q��'�� R�N  !�!Q�O ! �� >�N'N �$ �M! � !Q� '� !\���'�� ]�=M!' ![[!" c�X� ` �M��
['�!N �M! ��Z '��� O�"! "� '�N ]=SQ'� "'=�Q O �"!N �"! �NN��! ` �� RM'=M O �"!N �"!
=��OQ!�!QS N���"��! �� � =!"��'� "!Q��'�! M�� ' '�S� ���!" '� O�"�QS N���"��! O �"!N
'N ���!� '��� �==���� >S =��O��'�[ �M! �M'=��!NN �$ �M! � N�"> ! R��!" Q�S!" '� �M!N!
O �"!N ]�N � $��=�'�� �$ �� ` �N'�[ � �� '	=��'�� �$ �M! ��L �M!�"S ]� "����!" !� �Q �
c��Y` O"�O �N! >S � 'QQ!"> �"[ ]c�YT` � LM! ��'N��"! =���!�� � �N � $��=�'�� �$ "!Q��'�!
M�� ' '�S 'N �M!� =�Q=�Q��! �N'�[ �M!  'N�"'>��'��N �$ [!Q �� =�O'QQ�"S O �"!N ]�$�!" cU@
 �SN �$ =�"'�[ ` �� �M! "��'� �$ [!Q �� =�O 'QQ�"S O �"�N'�S $"�� <���& � a'[ �   NM�R N
�M�� �M! $"�=�'�� �$ R��!" N���"��'�� � �$ �M! ����Q O �"�N'�S '�="!�N!N "!Q��'�!QS $�N� ��
Q�R �� P��Q�!N ]��� c@V `� LM!"!�$�!" �M!  !="!�N! 'N ��"! ["� ��Q �O�� ���Y@V � �M!

?�



	��Q '�="!�N! ���'Q N���"��'�� 'N �[�'� ��"! N�!!O ]���Y@V `� LM! 	[�"! �QN� NM�R N
�M�� �M! [!Q O �"�N'�S 'N �Q"!� S Y@V ]��@ �Y` N���"��! �� ��� ?@V � �M'N 'N '� NM�"O
=���"�N� R '�M �M! > !M��'��" �$ �M! =�O 'QQ�"S O �"�N'�S �M�� ["� ��QQS '�="!�N!N �� ��@ �?
�O�� ���Y@V � �M!"!�$�!" �M! '�="!�N! �� N���"��'�� 'N �!"S N�!!O �

a '[�"! cT � %������� ���! ��� %# ��� � 
 �� �������� �
 ��	 ���� ��	
 ������� �� ���� �� �� �
������������� ���� ��
 ���	 ���� � ,� � �������� �� ����������� �� ����� �
 � ���- ������������ � �����
���� � 
 ������� �
 ! ���� ���������� �
 ����� 
 ������+" ������ ��� �� ���	 � 
 �� / �� 
 ������+ ��� ���� ��
���� � ���	 � 
 �� ��
 �� ���+ 
 ������+ �

LM! "!Q��'�� > !�R!!� �� �� � =�� ��R >! �N! �� =�Q=� Q��! �M! "� ��P"!Q!�N!
"��! �$ =��="!�! �$ RM'=M �M! R��!" =���!�� 'N '� !\�'Q'>"'�� R '�M � =!"��'� "!Q��'�!
M�� ' '�S� WN '� ]<��=M` M��N!N =��="!�! 'N ��N�QS O"!N!�� '� Q�"[! NQ�>N ]R�QQN � b��"N` �$
�OO"�Z '���!QS ?@ =� �M'=��!NN ]%��NN!� !� �Q � c��Y` '� R�N  !=' ! ]�� �>��'� "!N� Q�N �M��
=�� "!� 'QS > ! =���!"�! �� O"�=�'=�Q N'����'��N` �� =��N' !" �M! "� �� "!Q!�N! �$ � ?@ =�
�M'=� NQ�> ]N�"$�=! �"!� c � � ` � a�"�M!"��"! � �N R�QQN �� b��"N �N��QQS M��! Q�"[! N�"$�=!
�"!�N � "� �� "!Q!�N! R 'QQ � �� � [�� �OO"�Z '� ��'�� � ��QS ���! O Q�=! $"�� �M! N�"$�=!N �M��
�"!  '"!=�! ��R�" N �M! '�N' ! �$ �M! "��� �� ��R�" N �M! =�� '�S R�QQ �" �M! ���N' !
�$ �M! M��N! � LM'N '�O Q'!N �M�� "� �� "!Q!�N! 'N � cP '�!�N'���Q O"� =!NN � L� N'��Q��!
�M'N � �!"�Pb�Z >��� �"S =�� '�'��N R!"! N!� �� �M! $��" N��QQ!" �"!� N' ! N�"$�=!N �$ �M!
=��="!�! NQ�> � a '��QQS� ��QS �M! '� ��"  '"!=�! "� �� "!Q!�N! R�N =��N' !"! � � N'�[ �M!
�� !Q O�"��!�!"N �$ �M! 	��Q �� !QQ'�[ ]�N '� a'[ �   ` �M! N�"$�=! !ZM�Q��'�� "��! � 	
]�\ � �� N� �` R�N =�Q=�Q��! $�" �M'N ?@ =� �M'=� NQ�> �$ =��="!�! �N � $��=�'�� �$ "!Q��'�!
M�� ' '�S ]a '[ �   �  ���! Q'�!` � � 	 'N $��� �� '�="!�N! ["� ��QQS '� [�'�[ $"�� ���@ ��
U@PX@V RM!"! � ��Z '��� 'N "!�=M! � LM!"!�$�!" � 	  !="!�N!N �!"S "�O ' QS� "!b!=�'�[
�M! $�N� 	 QQ'�[ �$ �M! O �"�N'�S �� �M! M'[M!" !� �$ �M! � P�� =�"�! ]a '[ �   ` RM'=M R 'QQ
"!N�Q� '� � $�N�  !="!�N! �$ �M!  '^�N'�� =� !_ ='!�� �

�$ R! =��N' !" �M! !��'"! "��[! �$ �M! "!Q��'�! M�� ' '�S ]@P c@@V ` R! =��=Q� !
$"�� a'[ �   �M�� �M! "� ��P!ZM�Q��'�� "��! =�� � '� O"'�='O Q! � "��[! ��!" �� �" !" �$
��[�'�� ! � ��R!�!" � $�" ��N� M��N!N �M! �� P��Q�! R 'QQ ��N� Q'�!QS > ! R '�M '� �M! "��[!

?T



�@PX@V � LM'N '�O Q'!N �M�� $�" "!�Q N'����'��N � ��"'��'��N �$ c@P cTV �"! �� > ! !ZO!=�! � ��
�M'N "��[! Q�R!" "!Q��'�!QS M�� ' '�S R 'QQ Q!� �� � "! �=�'�� �$ �M! "� �� =��=!��"��'�� �
a '[ �   �QN� NM�R N �M�� $"�� � "� �� O�'�� �$ �'!R '� 'N > !�!	='�Q �� =�� '�'�� �M! '� ��"
"!Q��'�! M�� ' '�S �� � ��Q�! =Q�N! �� c@@V � �>�'��NQS �M 'N M�N N��! N!"'��N  "�R>�=�N
�� 'N �M�N ��� � O"�=�'=�Q =����!"�!�N�"! �

a '[�"! cU � ���
 ��� ��������� ������� ���� �� �
 �
 �	 �� ��� �������� ���� �� � 
 ������� �
 ������*�
��	 ����+ %# � ��� �� 
 ��������� �� �� � �������� 0������ ��� �� " ��� �� ��6 ���*� �����
 ��� �
 �����

 ��	 ���� / �� ! ��� � ������������� �
 �
 �. 3 	�) 0���� �� ��� �� ��� �� � ��	 �
 ���� �������������
0���� ��������� ��� �� �

	�
����� 
� 
 �
��
 

�����
WN � N!=�� �OOQ'=��'�� �$ �M! =��N�"�=�! �� !Q $�" "� �� �"��NO �"� �� [!�!"��'��
'� =��="!�! R! =��N' !"! �M!  '^�N'�! �"��NO �"� �M"��[M � b��" NQ�> �$ ?@ =� �M'=�
=��="!�! �N � $��=�'�� �$ �M! "!Q��'�! M�� ' '�S �$ �M! NQ�>N N�""��� '�[N � �� 'N "!�Q'N! 
�M�� $�" N�=M � b��" NQ�> �M! "!Q��'�! M�� ' '�S �$ �M! !�� '"���!�� 'N � ��=M Q!NN R!QQ
 !	�! =��=!O� �M!� $�" �M! R�QQN �$ �  R!QQ'�[ �� R 'QQ N�"��[QS  !O !� �� �M! ["��� 
R��!" ����[!�!�� �$ �M! Q� =��'�� RM!"! �M!  R!QQ'�[ 'N N'����! � ��R!�!" � �M! "!N�Q�N
�$ �M 'N �NN!NN� !�� R 'QQ [ '�! �� Q!�N� �� '�O"!NN'�� �$ �M! !^!=� �$ =M��['�[ =�� '�'��N �
�� �M 'N =�N! R! =��N' !"! � NQ�> R '�M �M! N��! O�"�� !�!"N �N $�" �M! =�Q=�Q��'�� �$
�M! "� ��PN��"=! �NO !=�N !Z=!O� �M�� R! N!� �M! "� �� O"� �=�'�� �$ �M! NQ�> �� �!"�
]��� � @ �\ �[� � ` � a 'Z! =��=!��"��'�� > ��� �"S =�� '�'��N R!"! N!� �� �M! ��O �� 
>����� N�"$�=! �$ �M! NQ�> R '�M �!"� "� �� =��=!��"��'�� �� �M! ��O �� T@ ��\ � �� ��
�M! >����� � LM! 	"N� =�� '�'�� "!b!=�N �M! "!Q��'�!QS Q�R =��=!��"��'��N '� ��"N �� 
�M! N!=�� 'N ���!� �N � �SO '=�Q N� 'QP[�N =��=!��"��'�� ]����!" �� ����N�� c��Y` � LM!
�� !Q =�Q=� Q��'��N ]a'[ �   �  �NM! Q'�!` NM�R �M�� �M! "� �� !ZM�Q��'�� �$ �M! ��O
N�"$�=!  �! �� �"��NO �"�! "� �� �"'[ '���'�[ $"�� �M! N�'Q [�N  !="!�N!N "�O ' QS R '�M
'�="!�N'�[ "!Q��'�! M�� ' '�S� LM! 	[�"! NM�R N �M�� �M!"! � '[M� > ! �� �" !" �$ ��[�'�� !

?U



 '^!"!�=! '� "� �� !��"S $"�� �M! N�'Q '$ �M! "!Q��'�! M�� ' '�S �$ �M! !��'"���!�� =M��[!N
$"�� c@V ]�!"S �"' N�'Q` �� Y@V �" M'[M!" ]M '[M ["��� PR��!" ��> Q! ` � a�" =��O�"'N�� �
�QN� �M! N�"$�=! !ZM�Q��'�� �$ "� �� �"'[ '���'�[ $"�� �M! =��="!�! 'N O Q���! '� �M! 	[�"!
] ���! Q'�!` �� $�" �M!N! =M�'=! �$ O�"��!�!"N '� �OO !�"N �M�� ]!Z=!O� $�" �!"S  "S
N�'Q` � �M! !��"S �$ "� �� O"� �=! '� �M! =��="!�!  �� '���!N �M! !��"S $"�� "� �� $"��
N�'Q [�N  '^�N'�[ �M"��[M �M! NQ�> � �� �M'N =�N! �M! ����Q !��"S ] �NM! P ���! Q'�!` 'N
��"! �" Q!NN =��N���� �O�� Y@V �� �M!"!�$�!" '� N�!!O QS  !="!�N!N � �� NM��Q > ! ���! 
�M�� �M'N > !M�� '��" 'N �� QS ��Q' $�" �M! N'����'�� =��N' !"! � �M! "!Q��'�! =���"'>��'��
�$ "� �� $"�� �M! =��="!�! '�N!Q$ �� "� �� �"'[ '���'�[ $"�� N�'Q [�N R 'QQ > ! '�b�!�=! 
>S �M! �=���Q "� �� =��=!��"��'�� '� �M! N�'Q [�N � ��R!�!" � �M!  !O !� !�=! �� "!Q��'�!
M�� ' '�S �$ �M! Q���!" =���"'>��'�� R 'QQ ��� =M��[! '�N NM�O ! >�� �M! �>N�Q��! ��Q�! �$ �M!
!��"S "��! R 'QQ N'�OQS N=�Q! Q'�!�"QS R '�M �M! ��Q�! �$ �M! N�'QP[�N "� �� =��=!��"��'�� �

a '��QQS� '� NM��Q > ! !�OM�N'�! �M�� �M! "!N� Q�N '� �M'N N�� S �"! ��Q' $�" '���=�
=��="!�! � �"�=�N R!"! ��� O"!N!�� '� �M! N��OQ!N �� �M�N ��� ���!� '��� �==���� �
W Q�M��[M ="�=�N R 'QQ ��N� Q'�!QS ��� N'[�'	=���QS =M��[! �M! "� �� O"� �=�'�� O"�O !"�'!N
�$ =��="!�! � �M! >�""'!" �=�'�� =��Q =M��[!  "����'=�QQS� ��� ��� ]c�Y?`  !�!Q�O ! �
�� !Q $�"  '^�N'�� �M"��[M ="�=� N '� =��="!�! �� =��=Q� ! �M�� �� '���=� =��="!�! NQ�>
=��Q "! �=!  '^�N'�! "� �� !��"S $"�� �M! N�'Q R '�M � $�=��" �$ Y@ 
 '� =�N! �$ ="�=�N �M'N
"! �=�'�� 'N ��=M Q�R!" ]�SO '=�QQS � $�=��" �$ � ` � LM! "! �=�'�� �$ "� �� !��"S �=M'!��>Q!
>S � =��="!�! >�""'!" �N =�Q=�Q��! $"�� "!N�Q�N O"!N!��! '� �M'N N�� S NM��Q �M�N > !
=��N' !"! �N �M! � �Z'��� "! �=�'�� O �NN'> Q! �

���K ��G���G

LM! "� ��P"!Q!�N! "��! �$ =��="!�! R�N $��� �� '�="!�N! �Q��N� Q'�!�"QS �O�� ��'N��"!
=���!��N �$ T@ �� U@V � W� X@ �� Y@V � ��Z '��� �==�"N �� $�" M'[M!" ��'N��"! =���!��N
�M! "� ��P"!Q!�N! "��!  !="!�N!N �!"S N�!!O QS�

LM'N ��'N��"!  !O!� !�=! �$ "� �� "!Q!�N! $"�� =��="!�! R�N N�==!N$�QQS �� !QQ! ��
>�N'N �$ �M! ��Q�'POM�N! "� ��P�"��NO �"� !\���'�� �N'�[ '� !O !� !��QS �!�N�"! ��Q�!N
$�" �M! '�O�� O�"��!�!"N � ���!"O"!���'�� �$ �M! "!N�Q�N R�N �' ! �� [�' ! >S �� !Q
=�Q=�Q��'��N R '�M � �� !Q $�" =��="!�! N�"�=��"!  !�!Q�O�!�� ]<���& `� �� 'N !ZO !=�! 
�M�� =��>'�'�[ =\ � '��!["��'�[ �M!  !�!Q�O ! "� ��P�"��NO �"� �� !Q R '�M � �� !Q $�"
=��="!�! N�"�=��"! ]N�=M �N <���& ` R 'QQ Q!� �� � �!"S O �R!"$�Q �� !QQ'�[ ���Q $�" �M!
 !N'[� �$ Q�RP"� �� O"� �='�[ =��="!�! �

LM! �� !Q R�N �N! �� N'��Q��! �M!  !O !� !�=! �$ �M! "� �� N��"=! �� >�""'!"
�NO !=�N �N � $��=�'�� �$ "!Q��'�! M�� ' '�S� �� R�N =��=Q� ! �M�� �Q�M��[M �M! "� ��
!ZM�Q��'�� "��! $"�� =��="!�! � �S =M��[! ��!" �� �" !" �$ ��[�'�� ! ��!" �M! "��[! �$ @
�� c@@V �� � $�" ��N� M��N!N RM!"! �M! "!Q��'�! M�� '�S R 'QQ > ! '� �M! "��[! �@PX@V �
��"'��'��N R 'QQ ��QS > ! �> ��� c@P cTV � W N � "� �� >�""'!" � '� R�N =��=Q� ! �M�� =��="!�!
O !"$�"� N > !N� �� �M! M '[M!" !� �$ �M! "!Q��'�! M�� ' '�S "��[! � W =���QQS� ��QS $�" �!"S
�"' N�'QN �  '^�N'�! !��"S �$ "� �� �"'[ '���'�[ $"�� �M! N�'Q [�N ��S > ! !ZO!=�! ��
 �� '���! �M! O"� �=�'�� '�N' ! �M! =��="!�! '�N!Q$ �

?X



� ���I��K�G

W� !"N!� �� � ���"S �$ N� 'Q [�N �� "� �� '� M��N!N � <!���"� � � 'N� � ��'���Q
��>�"���"S� ��N� 'Q ! � � 'N�P�PU?� ]�� ` 
 c��? �

W� !"N!� �� � ��[��" P� ��N!� % � & �(> �"� � � ��'Q [�N �� "� �� !��"S '��� � N'�O Q!
�!N� N�"�=��"! � =��O�"'N�� �$ !ZO !"'�!���Q �� �� !QQ'�[ "!N�Q�N � �� '�� � "��
<�N'� TU �cT cP cTT 
 c��� �

W� !"N!� �� � W Q>�""�= �'� < � �N'[! � � ���  !" #"��$ �� � %'" ���!� & � �!MN � � ���>� � � �
L�"� � � ������W "� �� �� !Q '��!"=��O�"'N�� !Z!"='N! � <!���"� � �'N� � ��'���Q
��>�"���"S� ��N� 'Q ! � � 'N�P�P cc?@ ]�� ` 
 c��� �

�� =M'==M '� a � ���O�N �!���' # � ��==!�!QQ' � � � '!"� ���!' � � � 'N'=� � � L����N'�� � �
L�""' # � �!N�Q�N �$ �M! "!O"!N!����'�! ���Q'�� ���'���Q N�"�!S �� "� �� '� ��"N �
� !�Q�M �MSN Xc �X� cPX�Y 
 c��U �

� "�!=�!" � � � �!�[ L� � #�N !Z=M��[! "��!N > !�R!!� �'" �� N!� � L!QQ�N ?U �? cP�T 
 c�X� �

� "����!" � � ���!�� �� � L!QQ!" � � W N�"O�'�� �$ [�N!N '� ��Q�'��Q!=�Q�" Q�S!"N � % W�
�M!� �� = U@ ��@�P� c� � c��Y �

������� � � ���  !" #"��$ �� � &!�M� N $�" �!�N�"'�[  '^�N'�� =�!_ ='!��N �$ "� �� '�
>�'Q '�[ ���!"'�QN � �=' L���Q ���'"�� ?X? ��?�P��T 
 ?@@ c�

<! %��[ � � ��� #!QQ!=�� %a� � �!O�Q'�[ ���  ! N�"�Q'�[N!'[!�N=M�OO !� ���
>��R���!"'�Q!� � W"�M!� � LM! �!�M!"Q�� N � ��=Q!�" �!N!�"=M �� =��N� Q���=S
#"��O � L!=M�'=�Q �!O �"� � T@@?�@ c��& ?U@ � ?@@ c ]'� <��=M` �

<! �"'!N � � � "!N���'!�!��!"�!� ��� ���R!"O ��� TU�� � LM! � !�M!"Q�� N � �&' ���
�R '� !� ��> �"���"'�� � L!=M�'=�Q �!O �"� �PL �P�T? c@X�c@ c@ � ?@@@ ]'� <��=M` �

a�Q�!"�N �� � � !QQ!" # � &��M � � W� !ZO!"'�!���Q N�� S ��  '^�N'�� �� !ZM�Q��'�� �$
����� �� ����� $"�� >�'Q '�[ � ��!"'�QN � � � � "�� <�N'� � �?XP�� 
 c�Y� �

#�  & � � ��"�� L� � ��PN'��  !�!"� '���'�� �$ �M!  '^�N'�� =� !_ ='!�� �$ ����� '�
=��="!�! � � !�Q�M �MSN UY �Y cXPY?? 
 c��T �

#�"> !N' � � �!Z�"� �# � a 'N� � % � &� !"� &� � �!���� �� � ��'QP[�N !��"S '��� ��
!ZO !"'�!���Q >�N!�!�� � &� !Q � !�N�"!�!�� =��O�"'N��N �� N!�N���Q !^!=�N �
���'"�� �=' L!=M��Q ?X ��UUP�X� 
 c��� �

�!�"S %�� ����'�[M�� �� � #!����OQ'N �% � < '^�N'�� �$ [�N!N '� O�"��N N�Q' N ��!" �
�M��N�� P$� Q O"!NN�"! "��[! � �M!� ��['�[ �=' ?? �ccP?@ 
 c�UX �

� 'QQ!"> �"[ W � W �� '	! �>N�"O�'�� �M!�"S� �!�!�� �� ���="!�! "!N!�"=M cT �Y@�PY cU �
c�YT �

����!" W� � ����N�� �� � W� '��!"���'���Q '��!"=��O�"'N�� �$ N� 'Q [�N "� �� �� "� ��
!ZM�Q��'�� �!�N�"!� !��N � �!�Q�M �MSN X� �c@YP cc� 
 c��Y �

?Y



%��NN!� &�& �  ! �"'!N � � �M�^ %� � ���  !" #"��$ �� � � Q���> �!" �� � ��� �O ��
�!�>"!=M�N % � &� !QQ'�[ "� �� �"��NO �"� '� <��=M  R!QQ'�[N � � 'Q�M��!� � LM!
� !�M!"Q�� N � ���& � ���& "!O�"� �� � U c@@T@@@T � c��Y �

� !QQ!" # � ��^���� � � a!'[!�NO�� L � �� �� O!"�!�>'Q'�S �� "� �� !ZM�Q��'�� �$
>�'Q '�[ ���!"'�QN � �=' L���Q ���'"�� ?X? �YTPY� 
 ?@@ c�

� Q'�� L � #�> !" � � �=MQ����!" � � �!��!" & % � �M�"�=�!"'N��'�� �$ �M! [�N �"��NO�"�
O"�O!"�'!N �$ O �"��N ���!"'�QN >S  !�!"� '�'�[ �M! "� ��  '^�N'�� =�!_ ='!�� �
& ��!"'�QN �� ��"�=��"!N �? �X��PXT� 
 c��� �

��� ��� �W � < '^�N'�� �$ "� �� �M"��[M ="�=�N '� � =��="!�! NQ�> � �!�Q�M �MSN
�� �UTPX c 
 c�Y? �

�!�>"!=M�N % � %��NN!� & � ��� �O � � �!��'Q��'�� �� "� �� �"��NO �"� '� <��=M  R!QQ'�[N �
=��O��!" �� !QQ'�[ �� 	!Q �!�N�"!�!��N � �=' L���Q ���'"�� ?X? �X�PXY 
 ?@@ c�

&�!��R� �� � � 'NM' L � &� !Q'�[ �$ =��="!�! O !"$�"���=! � MS "��'�� � � '="�N�"�=��"! �
$�"���'�� �� ��NN �"��NO �"� � ��� �� � � !R ��"� � �a� ���� � c��� �

& =���""'! <W � ����'N�'=�Q & !=M��'=N � �!R ��"� � ��"O !" � ��R � c�XU �

&!�!�"!� &� � &�NQ!S �� � ���  S � � � "�>��!" �W � ���Q���'�� �$ "� �� !�����'��
$"�� N�'Q R '�M ��"S'�[ ��'N��"! =���!�� '� � N�'Q =M��>!" � ���'"���!���Q
���!"���'���Q ?? ]��OOQ � c` ���XP�T� 
 c��U �

&�NQ!S �� � & !�!�"!� &� � ���  S � � � "�>��!" �W � LM! '�b�!�=!N �$  '^�N'�� �� 
� �!=�'�! b�R �� �M!  'N�"'>��'�� �$ "� �� �=�'� '�S R '�M'� ����W �N N� 'Q =M��>!" �
���'"���!���Q ���!"���'���Q ?? ]��OOQ � c` �T? cPT�� 
 c��U �

����"�^ �� � � � �� �"��NO�"� $"�� N�'Q �� �'" � �!� #!�OMSN �@ �c�XP cU@ 
 c��? �

��� � � � '��=�'� '�S �!�N�"!� !�� P <!�!"� '���'�� �!�M� �$ �M! "��! �$ �M! "� ��
!ZM�Q��'�� �$  !�N! >�'Q '�[ ���!"'�QN � LM! �!�M!"Q�� N � �! !"Q�� N ��"��Q'N��'!
��N�'���� � ��� TU�� � ?@@ c ]'� <��=M` �

�!� 'QQ! W& � � "�O !"�'!N �$ =��="!�! � � �"Q�R � W  'N�� �!NQ!S ���[��� � c��T �

� '! QN!� �� � ��[!"N �� � ��[!"N � � ��Q� �� � LM! �W�L�W< �� !Q $�" "� ��
[!�!"��'�� �� �"��NO �"� $"�� N�'QN '��� NQ�>P��P["� ! M��N!N � �!�Q�M �MSN
UX ��U�P�XX 
 c��� �

�������" �� � ���!"'=�Q M!�� �"��N$!" �� b�' b�R � � !R ��"� � � !� 'NOM!"! ��>Q'NM'�[
��"O�"��'�� � c�Y@ �

�!Q � � &�'N��"! �"��NO�"� '� O �"��N >�'Q '�[ ���!"'�QN � � '� M��!� � �M! �!�M!"Q�� N �
�'� M��!� ��'�!"N'�S �$ L!=M��Q�[S 
 c��T ]LM!N'N` �

�!�"�O ��Q�N ��� W��[��N��� 'N & % � � '��O��Q�N �� � ��'Q '�[ ���!"'�QN "� �� !ZM�Q��'��
"��! � ������W '��!"=��O�"'N�� !Z!"='N! "!N�Q�N � �=' L���Q ���'"�� ?X? �c@�P ccY 

?@@ c�

?�



�!��!� � % � ��N!�>!"[ L � ��> �"���"S �!�N�"!�!��N �$ �M! �"��NO �"� �$ "� �� [�N
�M"��[M =��="!�! N��OQ!N � �!�Q�M �MSN UY �Y@@PY@Y 
 c��T �

� 'N'=� � � ��Q��� � � ��==!�!QQ' � � �� '��=�'� '�S '� >�'Q '�[ ���!"'�QN � "��� �� !Q
���QSN'N �� !ZO!"'�!���Q �!�M� N � �=' L���Q ���'"�� ?X? �cc�P c?U 
 ?@@ c�

��!Q�$N �&& � �=M�Q�!� �� � LM! !^!=� �$ �['�[ � M�� ' '�S� �� bSP�NM �  '�'�! �� �M!
"� �� !ZM�Q��'�� $"�� =��="!�! � � !�Q�M �MSN UX �??UP?Xc 
 c��� �

��[!"N �� � � '! QN�� �� � ��""!Q��'��N $�" O"! '=�'�[ �'" O !"� !�>'Q'�'!N �� �����
 '^�N'�� =�!_ ='!��N �$ N� 'QN � � !�Q�M �MSN U c �??TP?�@ 
 c�� c� �

��[!"N �� � � '! QN�� �� � & �Q�'OM�N! "� �� [!�!"��'�� �� �"��NO �"� '� O �"��N ���!"'�QN �
� !�Q�M �MSN U@ �Y@XPY cT 
 c�� c> �

��[!"N �� � � '! QN�� �� � ��Q� �� � ���  S � � �� ��  '^�N'�� =�!_ ='!��N $�" "!N' !��'�Q
=��="!�!N � � !�Q�M �MSN UX �?U cP?UT 
 c��� �

��[!"N �� � � '! QN�� �� � ��Q� �� � �� ��  '^�N'�� =� !_ ='!��N $�" �[! "!N' !��'�Q
=��="!�!N � � !�Q�M �MSN UY �Y�?PY�� 
 c��T �

�=M!' ![[!" W� � LM! OMSN'=N �$ b�R �M"��[M O�"��N � ! '� � L�"���� � ��'�!"N'�S �$
L�"���� � "!NN � c�X� �

�=M!"S �< � ��O !� L� � ��"O�'�� �$ "� �� �� O�"��N ���!"'�QN �� �M! '�O�"���=! �$
=���"�QQ'�[ "� �� '� �M! '� ��" !�� '"���!�� � �� � � �S %# � � !QQ!" #� � & 'QQ!" %% � ! N �
�� ��" �'" O �QQ��'�� � "� �� � > '��!"�N�QN �� ��� �N � �M!QN!� � �!R 'N ��>Q'NM!"N 

c�� c �cY�P?@@ �

��� � � a�"> 'NM <% � &�'N��"! =���!�� !^!=� �� "� �� !�����'�� '� O �"��N �! '� � %
������ �S "�Q cY �?��P?TT 
 c��T �

���  !" ��Q & � ���  !" �O�!Q �� � W N'�OQ! �!�M� $�" �!�N�"'�[ "� �� � N�"O�'�� '�
O �"��N ���!"'�QN � � '![! � � !Q[ '�� � � "� =!! '�[N LM'" ��"�NS�O�N'�� �� O"��!=�'��
�[�'�N� "� �� � ?@@ c �YTP�@ �

���  !" #"��$ �� � �!'( N � � <! &!'( !" � % � ��� �� � & �Q !" �a�& � W $�='Q'�S ��
N�� S �"��NO �"� �$ "� �� '� N�'Q �� !" =���"�QQ! =�� '�'��N � �� '�� � "�� <�N'�
�T �??�P??U 
 c��? �

���  !" �O�!Q �� � ���  !" #"��$ �� � <! &!'( !" �% � < '^�N'�! �"��NO �"� �$ "� �� '� �
M���[!�!��N =�Q��� �$  "S N�� � � !�Q�M �MSN X? �XUUPXXY 
 c��X �

���  !" �O�!Q �� � � � �� �"��NO�"� '� N�� � W Q�>�"���"S N�� S� � '� M��!� � �M!
� !�M!"Q�� N � �'� M��!� ��'�!"N'�S �$ �!=M��Q�[S 
 c��Y ]LM!N'N` �

���  !" �O�!Q �� � ���  !" #"��$ �� � <! &!'( !" �% � ���>'�!  '^�N'�! �� � �!=�'�!
�"��NO �"� �$ "� �� '� � M���[!�!��N =�Q��� �$  "S N�� � �!�Q�M �MSN X� ��YPU� 

c��Y� �

���  !" �O�!Q �� � ���  !" #"��$ �� � <! &!'( !" � % � a�'Q =��!"�[! �$ � ="�R QPNO�=!
b��" � �!�N�"!�!��N �� �� !QQ'�[ �$ "� �� !��"S� � !�Q�M �MSN X� �TY cPT�� 
 c��Y> �

�@



���  !" �O�!Q �� � ���  !" #"��$ �� � <! &!'( !" �% � < '^�N'�! �"��NO �"� �$ "� �� '� �
=�Q��� �$ ��'N�!"'�! N�� � � !�Q�M �MSN XX �cU�P cXX 
 c��� �

�� �� � �M�� La � ����[ ��& � LM! ��"'��'�� �$ "� �� !ZM�Q��'�� "��!N $"�� >�'Q '�[
���!"'�QN �$  '^!"!�� �[!N � � !�Q�M �MSN UY �XcUPX cY 
 c��T �

� c



E������� E�

�����
� �������
 ��� �
��
 ��

�	��� �
 
 ������ �� ��
����
� �
�	��
a�" � M�QQ�R =S Q'� !" �M�� M�N � ��O �� >����� N�"$�=! �M�� 'N '��"��NO�"!�� $�"
"� �� ��QS "� '�Q �"��NO �"� "!��'�N �� �M! N�!� SPN���! "� �� �"��NO �"� !\���'�� ]'�
=SQ'� "'=�Q =� �" '���!N` "! �=!N �� �

� � � �� � � � � c
� ��� � 	 �� � 
 � @ � ]c?`

RM!"! 
 ]�\ � �� N� �` 'N �M! >�Q� "� ��PO"� �=�'�� "��! �$ �M! ���!"'�Q �$ �M! M�QQ�R
=SQ'� !" ]M!'[M� � � '��!" "� '�N � �� ���!" "� '�N � � N!! a '[ �   ` � �� �M! N'����'��
R '�M � "� �� N��"=! �$ N�"!�[�M � 	 ]�\ N� � ` !�=Q�N! '� �M! '��!" =SQ'� !" �� �M! "� ��
=��=!��"��'�� �� �M! ���!" N�"$�=! N!� �� �!"� � �M! > ��� �"S =�� '�'��N $�" !\� ]  ` �"! �

� ]� ` � � ���� ��� 	 �
���
�
��� 
 � � � 
 ]c�`
� ]� ` � @ 
 � � � � ]c� `

�$ R! �NN��! �M�� �M! "� ��PO"� �=�'�� "��! �$ �M! "� �� N��"=! 'N ��=M Q�"[!" �M�� �M!
O"� �=�'�� "��! �$ �M! ���!"'�Q �$ �M! =SQ'� !" R! =�� �![Q!=� �M! O"� �=�'�� �!"� 
 '�
!\� ]  ` �� "!$�"��Q��! �M'N !\���'�� �N �� ��� � � � c

� ��� � 	 ��� � @ 
 ]cT`

�� � �

� � ]cU`

�\� ]  ` 'N � �� '	! � !NN!Q !\���'�� �$ �" !" �!"� � LM'N �SO ! �$ !\���'�� 'N N� Q�! 
'� !O !� !��QS >S �M! �� '	! � !NN!Q $��=�'��N �� ]�� ` �� � � ]�� ` � �M! [!�!"�Q N� Q��'��
> !'�[ � Q'�!�" =��>'���'�� �$ > ��M �!NN!Q $��=�'��N �

� ]� ` � ��� ]�� ` � �� � ]�� ` � ]cX`
LM! =��N����N � !� � �"! $��� >S N�>N�'���'�� �$ !\� ]  ` '� �M! > ��� �"S =�� '�'��N
!\�N ]  ` �� ]  ` � LM'N "!N�Q�N '� �

� ]� ` �
� 	

�	���
� �� ]� �`� � ]�� ` 	 � � ]� �`�� ]�� `
]� � ]�� `�� ]��` 	 � � ]� �`�� ]�� `` � ���� ]�� ]��`� � ]�� ` � � � ]��`� � ]�� `` � �]cY`

LM! "� ��P"!Q!�N! "��! � �	 ]�\ N� �` �$ �M! M�QQ�R =S Q'� !" R '�M �M! N��"=! !�=Q�N! 'N
$��� >S ��Q�'O QS'�[ �M! !Z�!"��Q Q��!"�Q �"!� R '�M �M! >�Q�  '^�N'�! b�Z �� � � � �

� �	 � 	?	 ��� ��� � 
 � � � � ]c�`

��>N�'���'�� �$ !\� ]  ` '� !\� ]  ` 	��QQS Q!� N �� �
� �	
� 	 �

?�

��� � �� ]� �`� � ]� �` � � � ]� �`� � ]��`

]� � ]�� `�� ]��` 	 � � ]��`�� ]�� `` � ���� ]�� ]��`� � ]�� ` � � � ]��`� � ]�� `` � �]?@`

�?



E������� �
E�J ��H �KJ � �I�� ��G ��I J ��G�H ���	��������H � ��GH�I�

K��H��H

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

�� �M'N O�"�["�OM R! =��N�"�=� � $��=�'�� � ]� � � � � ` �M�� "!O"!N!��N � ��'N��"!
 'N�"'>��'�� '� � =�> ! R '�M N' ! ?� �$ RM'=M �M! O�"!N �� �QQ N�"$�=!N M��! � � @ �� 
�$ RM'=M � "!�=M!N � ��Z '��� ��Q�! �� �� '� �M! =!��"! �$ �M! =�> ! � a"�� NS��!�"S
=��N' !"��'��N R! �NN��! R! =�� R"'�! �M! $��=�'�� �N �M! $� QQ�R '�[ O"� �=� �

� ]� � � � � ` � ����� � � ]	` � ]? c`

LM! $��=�'��N � � ]	` �"! N�>( !=� �� �M! $� QQ�R '�[ >��� �"S =�� '�'��N �
� � ]@` � � � ]?� ` � @ 
 	 � � � � � � 
 ]??`�� �� 	 �� 
 � @ 
 	 � � � � � � � ]?�`

LM! 	"N� > ��� �"S =�� '�'�� "!b!=�N �M! �!"� ��'N��"! =���!�� �� �M! N�"$�=! � �M! N!=�� 
"!b!=�N �M! ��Z '��� '� �M! =!��"! � <�! �� �M! NS��!�"S �$ !\�N ]  ` �� ]  ` � �M!
�M"!! $��=�'��N � � ]	 � � � � � � ` �"! �=���QQS ' !��'=�Q � LM�N �N'�[ NS��!�"S �Q��[ �M!
O Q��!N 	 � � ]	 � � � � � � ` R! =��N�"�=� � �R� O�"��!�!" $��=�'�� $�" �M! � � �N �M�� �$�!"
'�N!"�'�� '� !\� ]  ` $�"=! � ]� � � � � ` �� N��'N$S !\�N ]  ` �� ]  ` �

� � ]	` � � ]	` 
 @ � 	 � � 
 	 � � � � � � 
 ]?� `
� � ]	` � � ]?� 	 	` 
 
 � 	 � ?� 
 	 � � � � � � 
 ]?T`� ]� ` � � ]c 	 ���� 	 ����� � ` ]?U`

RM!"! � �� � �"! O�"��!�!"N �$ �M! $��=�'�� �
LM! � �Z'��� ��'N��"! =���!�� 'N ��R ['�!� >S�

�� �� � � � ]c 	 ���� 	 ������ `� ]?X`
�� R! R 'QQ �NN��! �M�� '�  !O !� N �� �M! ��!"�[! ��'N��"! =���!�� � �==�" '�[ �� �

�� �� � � � � ]c 	 � ` � ]?Y`
� '�M �M! Q���!" �NN��O�'�� R! $�"=! �M! ��Z'��� ��'N��"! =���!�� '� �M! =!��"! �$ �M!
=�> ! �� N=�Q! R '�M �M! ��!"�[! ��'N��"! =���!�� �� �> !S �M! Q�['=�Q =��N�"�'��N �M��
�� �� � @ '$ � � @ �� �� �� � c '$ � � c� LM! �  '�'���Q !^!=� 'N �M�� ��! �$ �M! �R�
� ( �N��> Q! O�"��!�!"N �$ �M! $��=�'�� 'N ��R 	Z! � LM! ��!"�[! ��'N��"! =���!�� =��
��R >! =�Q=�Q��! >S '�N!"�'�[ !\�N ]  P  ` '� !\� ]  ` �� �M!� $"�� O!"$�"� '�[ �M!
'��!["�QN ��! �>��'�N �

� � ? 	 � � � c 	 ���� 	 �� ����
� � �� ���� 	 �� ��� ���� 	 �� � � � ]?�`

� '�M !\� ]  ` ��Q�!N $�" � =�� > ! [!�!"��! $�" !�=M ��Q�! � �� �N'�[ !\�N ]  ` �� 
]  ` �M! =�""!NO�� '�[ ��Q�! $�" � =�� > !  ! �=! � LM'N O"� =! �"! M�N > !!� �N! ��
[!�!"��! ��Q�!N �$ �M! $"�=�'�� �$ R��!" N���"��'�� �$ �M! O�"!N �� � =!"��'� O �N'�'��
]� � � � � ` '� �M! =��="!�! =�> !N �

��



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

W N'� 'Q�" �OO"��=M �N '� �M! O"!=! '�[ N!=�'�� R 'QQ > ! �N! �QN� $�" �M! =�N! �$ � ���P�!"�
��Q�!N �$ �M! ��'N��"! �� �M! N�"$�=!N �$ � =�> ! R '�M N' ! ?� � ��R!�!" � '� �M'N =�N! � �M!
$��=�'�� � ]� � � � � ` 'N � N�� �$ �M"!! �!"� N '� RM'=M �M! 	"N� �!"� ]� � ` =�""!NO �� N ��
�M! =�N! �$ � M���[!�!��N  'N�"'>��'�� �

� ]� � � � � ` � � � � ����� � � ]	` � ����� � � ]	` 
 	 � � � � � � 
 ]�@`

� � ]	` � �� ]	` 
 @ � 	 � � 
 ]� c`
� � ]	` � � ]?� 	 	` 
 � � 	 � ?� 
 ]�?`
� � ]	` � �� ]	` 
 @ � 	 � � 
 ]��`
� � ]	` � � ]?� 	 	` 
 � � 	 � ?� 
 ]�� `�� ]� ` � � � �N'� ��	?� � � ?

	 =�N ��	?� �� 
 ]�T`�� ]� ` � � �� ]� 	 � `� � ]�U`

�� �M'N =��N�"�=�'�� � � � � �� � �"! � ( �N��> Q! O�"��!�!"N � �� =�� > ! !�N'QS =M!=�! 
�M�� � ]� � � � � ` N��'N	!N �M! $� QQ�R '�[ N!� �$ > ��� �"S =�� '�'��N � RM'=M �"! N'� 'Q�" ��
�M�N! �$ �M! 	 "N� =�N! !Z=!O� $�" �M! ���P�!"� ��Q�! �� �M! N�"$�=!N �

� ]@ � � � � ` � � ]� � @ � � ` � � ]� � � � @` � � � 
 ]�X`
� ]?� � � � � ` � � ]� � ?� � � ` � � ]� � � � ?� ` � � � 
 ]�Y`���� ��� � ���� ��� � ��� � ��� � @ ]��`

LM! ��!"�[! ��'N��"! =���!�� � $�" �M'N $��=�'�� =�� > ! !ZO"!NN! �N � $��=�'�� �$ �M!
� ( �N��> Q! O�"��!�!"N �

� � � � � ��� � � �?�	 � � �? 	 ?
	 � � � ��� � � �� �� �

c? � � ]�@`

W$�!" N��! !ZO !"'�!��'�[ R '�M �M! >!M�� '��" �$ � ]� � � � � ` �N � $��=�'�� �$ �M! � ( �N��> Q!
O�"��!�!"N '� R�N  !=' ! �� N!� � � @ �c =� � � � �!��'�[ � �� Q�"[!" ��Q�!N N��!�'�!N
"!N�Q�! '� � OMSN'=�QQS ��R���! Q� =�Q ��Z '��� �$ �M! ��'N��"!  'N�"'>��'�� �� O �N'�'��N
> !�R!!� �M! N�"$�=! �� �M! =!��"! �$ �M! =�>! �

a�" ��!"�[! ��'N��"! =���!��N '� �M! "��[! $"�� @ �� c� ��Q�!N $�" � � ]["� ��QQS
'�="!�N'�[ � N!! a '[ �   ` �� � R!"! N!Q!=�! N� �M�� !\�   R�N N��'N	! �

��



EK���� ����� ��HG

LM'N R�"� 'N O�"� �$ �M! "!N!�"=M O"�["���! �$ �M! ��=Q!�" #!�OMSN'=N < '� 'N'�� ]�#< `
�$ �M! � !"�$SN'N=M �!"N�!QQ!" ��N�'���� ]�� �` �� R�N ( � '��QS 	���=! >S �M! <��=M
& '�'N�!"S �$ ���N'�[ � �MSN'=�Q � Q���'�[ �� ���'"���!���Q � "��!=�'�� ]���& ` �� 
�#< ]�� �` � �! ["��!$� QQS �=���R Q! [! ���� � �%��' !� � LM! � !�M!"Q�� N � $�" O"!O�"'�[
�M! =��="!�! �!N� =�>!N �� � "�$ � � � & �!��R� � ��'�!"N'�S �$ L��S� � %�O�� � $�" � �� '�[
���'Q�> Q! <���& �

�T


