
� ������� � �	��

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

�! #"  %$'&)(+*-,/.10
24365 7 8:9 ;/< ,>=�?A@B� 3 �>�DC 8FE�G &)*IHKJL*M?

3 , N-O4P�PMQ�P�R =�STJU* G SV=�W X ; HZY�= ; (+&[&]\%*I= X4S^,/* ; J G &_,/X
`  %ab* G W &[c G X4cdX�H�*I\ e G HKJfJhg/*iX G 0 X�Skj l monIprqts

u v w x n�y x z|{
a�* G W &~} =�W &+(�JLX�,/&_=4,

� � � � � �wD�/�>u �n � � z { x g������
3 , NIO4P�R $'*�J�g/* =�,�\ Y^*�&)* G (]H ��=�(_� ; (�=�JU*I\ Jhg/* � G XtH�H
H�*I�AJL&)X�, X4SkJ�g%* &_,�JU* G =��rJU&+X�, X4S^,/* ; J G &_,/X�H'� &�Jhg

, ; ��(+*i&
E g/*�0 HUg/XI��*-\ Jhg>=�J�Jhg/* � G XtH�H�H�*I�AJU&+X�, &]H�*r��J G *-W *i(�0

H�W =�()(�@B� N-��yB�h�~�iW � =�J = S�*�� " *�� *-,%* G�  0
9 ;¡G &],   W =�,�0 0�*I= G H ,/* ; J G &],/XtH'�¢* G * ��X�,�H£&]\/* G *-\

=�H ; ,�\/*�JU*-�rJh= < ()* cb= G JL&]��(+*-H

N ¤A¥§¦©¨Bª



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

E g%* e G H J &_\/*I=4HZX4S^,/* ; J G &_,/X \/*�JL*-�rJU&)Xt, < *�()X�,   JUX
$  %Y X�,�JU*I��X G�1 X

2 3 , 1 * G H£* j c G XD��*-HUH�3 8 N-O|R54 6�g	=�(). 7 & 1 * G @
6�=�,>=�\	=�?

2 3 J g>=�H < *�*-, � ;¡G�G *-,tJU(�0 H Jh=�JL*-\ &], J�g/* ()&�JU* G =�J ;¡G *
J�g>= J &_, 1 * G H£* j~Q�c G XD��*IH�H£*-H�c G XD\ ; ��*-\ < 0 ,%* ; J G &],%X�H

��=4, ,/X|J < * X < H�* G71 *I\�@�\ ; * JUX J�g/* ()X � 0D&+*i(_\83
2 E g/* X <�9 *-�rJfX4SkJhg/&]H ,/X|JU* &]HZJUX H�g%XI� J�g	=�J

*��¡c!* G &]W *-,�J�=�(~X < H£* G�1 =�JL&)X�, X4S^,/* ; J G &],/XtHZ&]H ,/X�J
X ; J X4S;: ; *-H JU&)Xt, =�,>\ JLX H ;/ 4  *-H J = W *�J�g%XD\ � g/&_��g

W &   gtJ W =|.4* =�, *r�¡c!* G &_W *I,�Jh=�(~X < H�* G71 = JU&)Xt,
S:*I=4H�& < ()*<3

$  #Y  >��X�,�H£&]\%* G *I\ Jhg/* c G XD��*-HUH

z { x 8�= >@? ? v n y x 8�= >�? x NM?
" =�&_, &_\/*I=�A 2 G =�\%&)XD�rJU& 1 &�J�0 X�SkJ�g/* c G XD\ ; ��*-\

, ; ��()* ; H W =�0 < * (+XoX4.4*I\ S:X G =�H = c G XoX4S X4SkJhg/*
&], 1 * G H£* j c G XD��*-HUH�3

B ¤A¥§¦©¨8C



C , *r�/c!* G &]W *-,�J < =�H£*-\ X�, J�g/* G * =��AJL&)X�,
z { x ��� 6¢( v * y x ��� C G

$  #Y  >��X�,�H£&]\%* G *I\ =�H = c G X�W &]H£&],   Xt,/* 8 ��g/* =�c
Jh= GU  *�JI@	��X�, 1 &],/&+*-,�J (+&)S:*rQ§JL&]W * X4S^����C G @ G = G *   =�Hi@

*�J�� ?
} XI��* 1 * G @/Jhg/&]HZ��=4H =�, *r��=�W c�(+* 3 , N-O�R54 $  #Y  
c G X4c!X�H£*-\   *-,%* G =|( G =�\/&_��g/*IW &_��=�(kW *�J�g/XD\ X4SkJ�g%*
\/*�JU*-�rJU&+X�, X�S^,/* ; J G &_,/X�H � g/&]�
g &_H 1 * G 0 &]W c!X G Jh=�,�J

S�X G Jhg/* \/*�JL*-�rJU&)Xt, X4S^H£X4(_= G ,/* ; J G &_,/X�Hi 
3 , J�g/* N-O�R 4 cb=�c!* G $  #Y  >��X�,�H£&]\%* G *I\ Jhg/* S�X4(+()XI� &_,  

H£X ;¡G ��*-H�X4S^,/* ; J G &],/XtH
N� � ; ,

B  7 *I=��rJUX G \ ;¡G &],   X4cd* G = JU&)Xt, 8 J�g/* W X�HKJ
c G X�W &]H£&],   ?

P/ 7 =�\/&�=��AJL& 1 * W =�JU* G &�=�(]H *r��J G =��rJU*I\ S G X�W G *I=��rJUX G
3 , N-O|R�� $  Y X�,�JL*-��X G71 X &], 1 *-,�JL*-\ ()XI�ZQ < =���.  4G X ; ,>\
c G X4c!X G JU&+X�,>=�(k��X ; ,tJU* G � &�Jhg g/&   g =�W c�()&)e���= JU&)Xt,� 

E g/* Y X�,�JU*I��X G�1 X ��X ; ,�JU* G �Z=�H � GL; ��&_=�(~S:X G
\/*�JU*-�rJU&+X�, X4S^,%* ; J G &],%X�Hf&], } X�W *-H Jh=�.4*�@�� C ��� `	�

=�,>\ �DC � ` *��¡c!* G &]W *-,�JhH  

P ¤A¥§¦©¨�




� � ���+�'���-
+*�� ��
�� ��� � ��� 
$���.�
���

3 , N-O|R��IQ�R O &], 6�=�,>=�\>= $  %Y X�,�JL*-��X G71 X =�,�\ `  
} &],��h.DH W =�\/* = H�* G &)*IHfX4S <%G &)(+()&_=4,�J-@bc�&+X�,/*i* G

*r�/c!* G &]W *-,�JhH�X�, J�g/* &], 1 *-H JU&   =�JU&+X�, X4S W ; Xt, \/*I��=i0
E g/*�0 c G X 1 *-\ J�g	=�J

N4 E g/* ��g>= G�  *I\ c�= G JU&_��(+* *-W &�J£JL*-\ &], 	dQ \/*I��=i0 &]H
*i(+*-�rJ G Xt, A

B  �" ; X�, \%*-��=�0/HZ&],�JLX J�g G *i* c�= G JL&]��()*-H
P¡ 9 *I��=i0 	 v n x � &]HfS:X GU< &]\�\%*-,

C STJU* G SV=�W X ; H 6¢X�, 1 * G H�&§@>Y =4,���&_,/& @�Y &]����&)Xt,/&
*��¡c!* G &]W *-,�J $  Y  >��=�W * JUX =�, &]\/* = Jhg>=�J W ; X�, &]H
= c�= G JL&]��()* � &�Jhg H£c�&_, N�
 B =4,�\ &_, W ; Xt, �-=�c/J ;/G *

,%* ; J G &],%X &_Hf*-W &�J�JU*-\

R ¤A¥§¦©¨
�



} * ,/X|JL&]��*I\ Jhg>=�J c G X < = < = < &)()&�JU&+*-H X4S 	dQ ��=|c/J ;¡G *
=�,�\ *i()*I�AJ G X�, � Q ��=|c/J ;¡G * = G * X4SkJhg/* HU=�W * X G \%* G
8 &)S^.o&],/*IW = JU&]��H =�,�\ &],%&�JU&�=�(~�Z= 1 * S ; ,>�AJU&+X�, *��!*-�rJ�H

= G * Jh=�.4*I, &_,�JUX =�����X ; ,�J
?A 
} * ��X�,���( ; \/*I\ J�g	=�J *r�¡&_HKJ 2 S ; ,�\>=�W *-,�J�=�([=�,>=�(+X   0
< *�J���*i*I, j~Q c G XD��*IH�H£*-H =�,>\ c G XD��*IH�H£*-H�X4S *IW &�JU&)Xt,
=�,>\ = < H£X G c/JU&+X�, X4S^��g>= G�  *I\ W *-H£X�,�H'3 8 W ; X�,�Hh?
$  Y  ¡�Z=�H�Jhg/* e G H J 8 N-O�R �4?�� g/X �-=�W * JLX =�, &_\/*I=
J�g>= JZ��* =�. &_,�JU* G =��rJU&+X�, &],���( ; \/* ,/X�J Xt,/(�0 n l z
cb=�& G <	; J =|(]H£X 	 l z c�=�& G =�,�\ J�g>= JZJhg/&]H   *-,/* G =�(

��*I=�. &],�JL* G =��AJL&)X�, &_H 	 l n ; ,%& 1 * G HL=�(

� ¤A¥§¦©¨��



� �)�7��* ��� 
+����� ����������������������� �� �
	

3 , N-O � �MQ � O &_, 9 ;/< ,>= $  %Y X�,�JU*I��X G�1 X ��=�W * JUX =�,
&_\/*I= X4S�Jhg/* S:*I=4HU= < &)()&�J�0 X4S *��¡c!* G &]W *-,tJ�H'� &�Jhg

=�����*i(+* G =�JUX G ,/* ; J G &],/XtH
E g/* G * ��=4H H�XtW * W XD\/*i([\%*ic!*I,�\/*-,tJ�&],�\%&]��= JU&)Xt, =�J
Jhg>=�JfJU&_W *�@	��X�W &],   S G XtW J�g/* (+&]W &�J Xt, 	 v n � @

J�g>=�J z�� =�,>\ z|{ ��X ; (_\ < * \/& �!* G *I,�J
3 , NIO � O $  #Y  ¡�Z=�H�Jhg/* e G H Jf� g/X ; ,�\/* G H JUXoXD\ J�g>=�J

\/*I��&_H�& 1 * =�,�H ��* G X�, : ; *IHKJL&)X�, � g%*�J�g%* G *r�¡&_HKJ
H£*-��X�,�\ J60Dc!* X4S^,/* ; J G &],/X ��=�, < * X < J�=�&],/*I\ &_, =�,

*��¡c!* G &]W *-,�Jf� &�Jhg =��i��*i()* G =�JLX G ,/* ; J G &],/X�H
} &]H c G X4cdX�HU=|( ��=4H G * =�()&�
i*-\ &_, Jhg/* SV=�W X ; H

$ G XoX4.Dg	= 1 *-, *r�/c!* G &]W *-,�J &], N-O�4 B
2  B� JU*�&], < * G�  * G =�,�\ �  �k*-\/* G W =�, < *�S�X G *   X4&],   JLX
� JLXD��.Dg%X4(]W H£*-,�\ Y^Xt,�JU*I��X G�1 X cdX�HKJh��= G \�HZ&], � g/&]�
g
Jhg/*�0 � G X|JL* &�J &]H = c>&�J�0 Jhg>=�Jf0�X ; = G * ,%X|Jf� &�J�g ; H

4 ¤A¥§¦©¨��



� ������������� ���-�-� *�* 
<�.�
��� �

3 , N-O � � Y X�,�JL*-��X G71 X ��=�W * JUX &]\%*I= X4S^,/* ; J G &_,/X
X�H���&)(+(_=�JL&)X�,�H

C S JL* G J���X�Q���X�W c!X�,%*-,�J ,/* ; J G &],/X J�g%*iX G 0t@ < =�H£*-\ X�,
g�0DcdX|J�g/*IH�&_HZX4S^W =�H�H£()*IH�H ,/* ; J G &_,/X�@	=�,�\ � X4(_\�g>= < * G
*�J =�(~*r�/c!* G &]W *-,�JfJ�g%&]H��Z=�H = ��X ;¡G =   *iX ; HZ&_\/*I=

" X|JL& 1 = JU&)Xt, S�X G $  Y  ¡�Z=�H H£&]W &)(_= G &�J60 X�SkJ�g/* ��*I=�.
&],tJU* G =��AJL&)X�, X4S^g	=�\ G Xt,�H =�,�\ ()*�c/JUX�,>H =�,�\

*r�/&]H JU*-,>��* X4S�� � � �� � X�HU��&+()(�=�JU&+X�,�H
2 3 SkJ�g/* J���X�Q���X�W c!X�,%*-,�J ,/* ; J G &],/X J�g/*�X G 0
J ;/G , X ; JfJUX < * &],���X G£G *-�rJ =4,�\ &+S�J�g%*
��Xt,�H�* G71 = JU&)Xt, (�=i� X�S^,/* ; J G &_,/X ��g>= GU  *
��X ; (_\ ,%X|J =�c�c�(�0t@¡J�g%*-, &], c G &_,���&+c�()*
,/* ; J G &],/X � =�,�JL&],/* ; J G &],/X J G =�,�H£&�JL&)X�,�H
��X ; (]\ Jh=�.�* c>(_=���* &_, 1 =�� ;>; W  3

g/* � G X|JL* &], J�g%* c�=|c!* G &], � g/&_��g J G =�,�H£&�JU&+X�,�H
	�� n y v 	 y n�� ��* G * ��X�,�H£&]\%* G *I\

a & G H J c�=�c!* G \%*-\/&_��=�JL*-\ JLX ,/* ; J G &_,/X XtH���&)()(�=�JU&+X�,�H
�Z=�Hfc ;/< ()&_H�g%*-\ < 0 $ GL; ,%X Y X�,�JU*I��X G�1 X &], N-O � �

� ¤A¥§¦©¨
	



C ,/X�J�g/* G W X|JU& 1 =�JL&)X�, S:X G $  %Y^X�,�JL*-��X G71 X �Z=�H
H ; �i��*-HUH�S ; (da� 7 *i&],%*-H =�,�\ 6  6¢XI�Z=�, ,/* ; J G &_,/X
*r�¡cd* G &_W *I,�J =�,�\ 7  9 = 1 &_Hf*r�/c!* G &]W *-,�J &], � g/&_��g

g%* H£*I= G ��g/*I\ S:X G J�g%* c G XD��*IH�H
�z { x ��� 6¢( v * y x ��� C G

C GL; W X G G *I=��
g/*-\ $  #Y^X�,�JL*-��X G71 X Jhg>=�J 9 = 1 &_H
X < H£* G�1 *-\ H ; �
g * 1 *-,tJ�H

3 , NIO � � X�,/(�0 X�,%* J60Dc!* X4S^,/* ; J G &],/X�HZ��=4Hf.D,/XI� ,� 
$ G�; ,/X Y^X�,tJU*-��X G71 X =4H�H ; W *-\

N4 �,/* ; J G &],/X =�,�\ =�,�JL&],/* ; J G &],/X *IW &�J£JU*I\ &_,
j~Q c G X¡��*-HUH£*-H = G * \%& �!* G *-,�J cb= G JL&]��(+*-H

B  �*r�¡&_HKJhH H�XtW * &_,�JU* G =��rJU&)Xt, � g/&_��g \/X ,/X|J
��X�,�H£* G�1 * (+*ic/JLX�, , ; W < * G

� ,/* ; J G &_,/X�HZ&], 1 =4� ;�; W �-=�, J G =4,�H�S:X G W
J�g%*-W H�*�()S &],tJUX =�,�JL&],/* ; J G &],/X�H =�,�\ 1 &]��*
1 * G HL=¡ E g%&]H W *I=4,�H'J�g>= J ,%* ; J G &],%X =�,>\
=�,�JL&],/* ; J G &],/X = G * c�= G JU&_��()* W & ��J ;¡G *IH @/&  #*� ]@
= HK0/W W *�J G &]� =4,�\ =4,�JU&_HK0/W W *�J G &]�
��XtW < &_,>=�JL&)X�, X4S�J6��X J GL; (�0 ,/* ; J G =�(
" = 9 X G =�,>= c�= G JU&_��()*IH z�� =�,�\ z �  2

� ¤A¥§¦©¨��



2 = < * =�W X4S^,/* ; J G =�(�()*ic%JUX�,�HZS G XtW =
G * =��AJLX G � g/&_��g = J�e G HKJ ��X�,�H£&]H J�HZW =�&],/(�0 X�S
=�,�JL&],/* ; J G &],/XtH�� &)()(���g>=4,   * &�J�H
��XtW c!XtH�&�JU&)Xt, =4,�\ = J ��* G Jh=�&_, \%&]H Jh=�,���* �
S G X�W Jhg/* G * =��AJLX G � &+()( < * ��X�W c!X�H£*-\ X4S
,/* ; J G &],/X =�,�\ =�,�JL&],/* ; J G &],/X &], *<: ; =�(
: ; =4,�JU&�JU&)*IH� 3
2 Jhg/* � G XtH�H H£*-�rJU&)Xt, X4SkJhg/* c G XD\ ; �AJL&)X�, X4S
,/* ; J G X�,�H =�,�\ c!X�H£&�J G X�,�H &], J�g/* c G XD��*IH�H
X4SkJhg/* = < H£X G c/JL&)X�, X4S =4,�JU&_,/* ; J G &_,/X�HZS G X�W
= G *I=4�AJUX G < 0 c G X|JLX�,�H'��X ; (_\ < * HUW =�()(+* G
J�g	=�, Jhg/* *r�¡c!*I�AJL*-\ � G X�HUH H�*I�AJL&)X�,� 
Y X�,�JL*-��X G71 X H J G Xt,   (�0 < *�()&+* 1 *I\ &_, ,%* ; J G &],%X

X�HU��&)(+(_=�JL&)X�,>H� �a G X�W N-O � � 8 =�J J�g	=�JfJU&]W * W = 9 X G &�J60
X4S c	g�0/H£&]��&]H J�H ��X�,�H£&]\/* G *I\ ,/* ; J G &],/X &]H W =�HUH�(+*-HUH

c�= G JU&_��()*�?�g/* < *-�-=�W *  �G *I=�J *I,�J�g ; H�&�=�H J X�S
,/* ; J G &],/X X�HU��&+()(_= JU&)Xt,�H� �a�X G J�g/* G *IHKJ X4S^g/&_Hf()&+S�*
,/* ; J G &_,/X XtH���&)()(�=�JU&+X�,�H �Z=�H g/&_H < *i(+X 1 *I\ H ;/<�9 *-�rJ

O ¤A¥§¦©¨��



a G X�W N-O � � c�=�c!* G
2 * �!*-�AJhH�X4SkJ G =�,�H£S�X G W = JU&)Xt, X4S^,/* ; J G &_,/X�H
&],tJUX =�,�JL&],/* ; J G &],/X�H =�,�\ 1 &]��* 1 * G HL= W =i0
< * ; ,/X < H�* G71 = < ()* &], J�g%* (�= < X G =�JUX G 0
< *I��= ; H£* X�S (_= GU  * 1 =�( ; *-HZX�S � <	; Jf� &)()(
��* G J�=�&],/(�0 XD�i� ;¡G @>=�J (+*I=�H J X�, =�,
=�H J G X�,/X�W &]�-=�(�HU��=�(+*+3

3 , J�g/* H�&���JU&+*-HfY X�,�JL*-��X G71 X \/&_H�� ; H�H£*-\ J�g/* c G X < ()*IW
X4S^,/* ; J G &],/X W =�HUH'� &�J�g �  � =�,>\>= ;  C S JL* G � Q C
Jhg/*iX G 0 � =�,�\	= ; @DJ�g/* = ; Jhg/X G X4SkJ6��X�Q ��X�W cdX�,/*-,tJ
,/* ; J G &_,/X Jhg/*iX G 0t@>�
g>=�,   *-\ g/&_HfX4c�&_,/&)Xt, = < X ; J

,/* ; J G &],/X W =4H�Hi �} * H ; c�cdX G JL*-\ Y X�,�JL*-��X G71 X &]\/* =
X�S^H�W =�()(�,/* ; J G &_,/X W =�HUH£*-H

3 , N-O/4 � =|S JL* G \/&]HU��X 1 * G 0 X4S z � &�J �Z=�H ,>=�J ;¡G =|(
8 =�,�\ ,/X|J \/&�� � ; (�JA?�S�X G $  Y X�,�JL*-��X G71 X JUX

  *I,/* G =�()&�
i* g/&_HZ&]\/* = X�S^,/* ; J G &_,/X XtH���&)()(�=�JU&+X�,�H S�X G
J�g/* ��=4H�* X4S�J6�¢X J60Dc!*-H�X4S^,%* ; J G &],%X�H

} * ��X�,>H�&_\/* G *-\ J G =�,>H�&�JU&)Xt,�H z � � z { =4,�\
J G =�,�H£&�JL&)X�,�H &],�JLX HKJL* G &+()* ,/* ; J G &],/XtH z � � �z ��� *�J��4 
E g%* ,%X|JU&+X�, X4S 2 H JU* G &)(+* ,/* ; J G &_,/X�H'3 H£X c!X4c ; (�= G

,/X ��=4\>=i0/H��Z=�H &], 1 *I,�JU*I\ < 0 $  Y  %&], N-O/4 �

N-� ¤A¥§¦�¨bª��



C < X ; J Xt,/* 0�*I= G < *�S�X G * 7  9 = 1 &]H c ;/< ()&_H�g%*-\ g/&]H
e G H J G *-H ; (�J $  %Y^X�,tJU*-��X G71 X � G X|JU*

2 a G X�W X < H£* G�1 =�JU&+X�,>=�(~cdX4&],�J X�S 1 &)*�� J�g%*
&]\%*I=�(~X < 9 *I�AJ &]H H ; ,� 3 S�Jhg/* X�H���&)(+(_=�JL&)X�,
()*I,   Jhg &_H H�W =�(+()* G J�g>=4, Jhg/* G =�\/& ; HfX4SkJhg/*
H ; , G *   &+X�, *��!*I�AJU& 1 *i(�0 c G XD\ ; ��&],  
,/* ; J G &],/X�H \%& G *I�AJ X�HU��&+()(_= JU&)Xt,�Hf� &+()( < *
HUW * = G *I\ X ; J =4,�\ ; ,/X < H£* G�1 = < (+*� E g/*
X�,/(�0 *��!*-�rJfXt, Jhg/* *I= G J�g���H H ; � ��* ��X ; (_\
< * J�g>= J Jhg/* � ; � X4S X < H£* G�1 = < (+* H�X4(�= G
,/* ; J G &],/X�H W ; H J < * J���X JU&]W *-H H�W =�(+()* G
J�g	=�, Jhg/* JUX|J�=�(�,/* ; J G &],/X � ; � 3% 

$  %Y^X�,tJU*-��X G71 X *I, 1 &_HU=   *-\ Jhg/* H�X�(_= G ,%* ; J G &],%X
c G X < (+*-W E g/* ��Xt,���( ; H�&+X�, X4SkJ�g%* N-O�4 � c�=�c!* G
J�g%* : ; *-H JU&+X�, X4S^()*ic%JUX�, ��X�,>H�* G71 =�JL&)X�, g>=�H
= < *I= G &],   X�, J�g%* &_,�JU* G c G *�J�=�JU&+X�, X4SkJ�g/*
e G HKJ *r�/c!* G &]W *-,�JhH'� g%&]��g � &)(+( < * H£XoX�,
c!* G S:X G W *-\ � &�J�g H ; , ,%* ; J G &],%X�H

N4N ¤A¥§¦�¨bª�ª



3 , N-O/4�O $  Y X�,�JL*-��X G71 X =�,�\ �  � G & < X 1
��Xt,�H�&_\/* G *-\ ,/* ; J G &_,/X XtH���&)()(�=�JU&+X�,�H &], = H��
g/*-W *

� &�J�g J6�¢X " = 9 X G =�,	= ,/* ; J G &],/XtH 8 � &�Jhg/X ; J H JU* G &)(+*M?A 
E g/*�0 =�c>c�()&+*-\ J�g/* \/* 1 *i(+X4c!*-\ S�X G W =�()&_H�W JUX H�X�(_= G

,/* ; J G &],/X�H
$  #Y  %()&).�* 1 * G 0 W ; �
g ; ,>\/* G ��= JU* G e�HUg/&_,   &_, H�W =�()(
=�,�\ ��(+*I=�, G & 1 * G H ,/X�J SF= Gf9 ;/< ,>=¡ ��* G 0 X4STJU*I, g/*
&], 1 &�JL*-\ W 0 � &)S:* =�,�\ W * S:X G H ; ��g J G &)c	Hi �� g/&+()*
g/* �Z=�Hf&_, = G & 1 * G �¢* W =�\/* e G * =4,�\ ��X4()(+*-�rJU*-\
W ; H�g G XoX�W Hi �� H ; =�(+(�0 $  Y  ¡��*-,�J X ; J S G X�W J�g/*
G & 1 * G � &�J�g/X ; J e�HUg�@� + ] + ] e G * =�,�\ W ; H�g G XoX�W H���* G *
J�g%* G *� �� ,%(�0 X�,���* \ ;¡G &],   1 * G 0 \ G 0 H ; W W * G @
� g/*-, e G *-H'��* G * S:X GU< &]\�\%*-,�@�g/* ��=|c/J ;¡G *-\ = (+X|J X4S
e�HUg� 
� * H Jh= G JU*I\ X ;¡G ��X4(+(_= < X G =�JL&)X�, Xt, ,/* ; J G &],/X
X�HU��&+()(_= JU&)Xt,�H &_, N-O � � &], = ��= G \ ;¡G &_,   H ; �
g J G &)c�H
� * c ;/< ()&_H�g%*-\ = < X ; J B � c�=�cd* G H =�,>\ e G HKJ G * 1 &+*��
X�, ,/* ; J G &_,/X X�H���&)(+(_=�JL&)X�,�H � ;¡G (_=4HKJ G * 1 &+*�� 8 S�X G
3 J�=�()&�=�, ` ,>�A0/��()X4c!*I\/&_=t? �Z=�HZ� G &�J�JU*-, &_, NIO � �

N B ¤A¥§¦�¨bª C



3 J G *<: ; & G *-\ W =4,�0 0�*I= G H =�,�\ g/* G X4&]� * �!X G JhHZX4S
W =4,�0 *��¡c!* G &]W *-,tJh=�(  �G X ; c	H'JLX G * 1 *I=�(~* �!*-�AJhH�X4S

JU&_,�0 ,/* ; J G &_,/X W =�HUH�*IH
E g/* \/&_H���X 1 * G 0 X4S^,/* ; J G &_,/X X�H���&)(+(_=�JL&)X�,�H �Z=�H G *I=�(
J G & ; W c	g X4S $ G�; ,/X Y^Xt,�JU*I��X G�1 X � g/X c G X4c!X�H£*-\
,%* ; J G &],%X X�HU��&+()(�=�JU&+X�,�H =�,�\ c ;¡G H ; *I\ J�g%* &_\/*I= X4S
XtH���&)()(�=�JU&+X�,�H S�X G W =�,t0 0t*I= G H�@¡� g/*I, J�g%*   *-,/* G =�(
X4c�&_,/&)X�, SF= 1 X G *-\ W =�H�H£()*IH�H ,/* ; J G &_,/X�H =�,�\ ,/X

,/* ; J G &_,/X X�H���&)(+(_=�JL&)X�,�H
E g/* 0�* = G HZX�Sk�¢X G . =�,�\ S G &)*I,�\�HUg/&)c � &�Jhg $ GL; ,%X

Y^X�,�JL*-��X G71 X ��* G * J�g/* g>=�c>c�&)*IHKJ =�,�\
; ,/S:X G�  *�J£J�= < (+* 0t*I= G HZ&], W 0 (+&)S:*

} &_H�� &]\/* =4,�\ c G X4S:X ; ,�\ .D,/XI� (+*-\   * X4S c�g�0/H£&]�iHi@
g/&]H ()X 1 * X�S c	g�0/H£&]��H�@>g/&_Hf&],   *-,/&+X ; HZ&_,�J ; &�JU&+X�, =�,�\
g/&]H = < &)(+&�J60 JUX ; ,�\/* G H Jh=�,>\ ��X�W c�(+&]��= JU*-\ c G X < (+*-W H
&_, = ��(+*I= G =4,�\ H£&]W c�(+* �Z=i0 �¢* G *   &+S JhHfX4S � XD\� 
$ G�; ,/X Y^X�,�JL*-��X G71 X �Z=�H = J G�; * H���&)*I,�JU&_HKJ &_, Jhg/*

< *IHKJI@%��(_=�HUH£&]��=|(�H�*I,�H£* X4SkJhg/* ��X G \� 
� g/*I, g/* J�g%X ;/  g�J = < X ; J H�X�W * c G X < ()*IW g/*
Jhg/X ;/  g�J = < X ; J &�J ��X�,�JL&], ; X ; H�(�0 S G X�W *I= G (�0

W X G ,/&],   JL&)(+( (_=�JL* * 1 *I,/&],  

N-P ¤A¥§¦�¨bª 




} * \/* 1 X|JL*-\ =|()(�g/&_H G *IH�X ;¡G ��*-H =�,�\  �G * =�J &],tJU*i(+()*I�AJ
JUX HU��&)*I,���*�@%=4,�\ Jhg/X ;/  g g/* �Z=�H ,/X|J &],>\/& �!* G *-,tJZJLX
Jhg/* G *-��X   ,/&�JU&+X�, X4S^g/&]H ��X�,�J G & <	; JU&+X�, JUX c	g�0/H£&]��H�@
g/&]H W =�&_, HKJL&]W ; ( ; HZ�Z=�H H£*I= G ��g S�X G Jhg/* J GL; J�g
" X G * Jhg>=�, JU*-, (_=�H J 0�* = G H'��* G * S�X G $ GL; ,/X

Y X�,�JU*I��X G�1 X 0�*I= G HZX4S^��X ;¡G =   *-H H J G�;/ 4  (+* =   =�&_,�HKJ
Y�= G .o&_,�H£X�, &)(+(],/*IH�Hi } &]Hf(+X 1 * JLX c	gt0/H�&_�iH =�,>\ JLX
,/* ; J G &],/X g/*�()c!*I\ g/&_W JUX X 1 * G ��X�W * \/&�� � ; (�J
c G X < ()*IW HfX�SkJ�g/* &)(+(],/*IH�H  } * ,/* 1 * G HKJLX4c!*-\ JUX

��X G .d@/JUX J�g%&],/. = < X ; J ,%* ; J G &],%X�H =�,�\ JUX ��X�,tJU&], ; *
=��rJU& 1 * ()&)S:*� 

E ��X \>=i0/H < *�S�X G * \/*I=�Jhg g%* �Z=�Hf&_, g/&]HfX�� ��* = J
J�g%* H£*-��X�,�\ �	XoX G X4SkJhg/* � = < X G =�JLX G 0 X4S 5 ; ��()*I= G
Y G X < ()*IW &], 9 ;/< ,>=¡@¡� g/* G * g/* H�c!*I,�\ RtP 0�* = G Hi 
� g/*-, g/* ��=4Hf()* = 1 &],   J�g/* � = < X G = JUX G 0 S:X G J�g%*

(�=�H J JU&_W * g/* ()X�X4.4*-\ &_,�JUX � &],�\%XI� =4,�\ HL=�&]\ JLX g%&]H
H£*-� G *�J�= G 0 3 G &],>= Y X4. G X 1 H£.�= 9 =�� 2 �kXoX4. g/XI�

< * = ; JL&)S ; ( J�g/*IH�* ��X4(+X ;¡G H� ] + ] 3 3 J �Z=�H ,/&]��* 7 ; HUH�&+X�,
��*ic/JL*-W < * G N-O4O4P

N�R ¤A¥§¦�¨bª �



$ GL; ,%X Y X�,�JU*I��X G�1 X ��=4H < X G , &_, Y &]HL= &], N-O¡NIP
2 C HU� ; X4(_= * G X <�G = 1 X W = (_= ��XtHU= c�& ; �%&]W c!X|J G =�,�JL*

,/*�()(_= W &_= 1 &�Jh= * G = &)(�JL*-,�,/&_H�3 8 � ,>= ,/X|J�=
= ; JUX < &+X  �G = e���=t?

N � ¤A¥§¦�¨bª �



E g%* SF=�W &)(�0 ��=4H < &    a & 1 * <%G X|Jhg/* G H =�,�\ J�g G *i*
H£&]H JU* G Hi � ,%* X4S^g%&]H <%G X|J�g%* G � ; &]\%X �Z=�H SV=�W X ; H
< &)X�()X   &_HKJ<A � &+()(+X Y^X�,tJU*-��X G71 X &_HfSF=�W X ; H�e>(]W

c G XD\ ; ��* G  � c�&_,/&)X�, X4S cb= G *I,�J�Hi + ] ] 
2 � ; &_\/X * G = &+( c�& ; &_,�JU*�()*   *-,�JL* \%*i&
S G =�JL*i()(+& @	Y =�X4(+X * G = &+( c�& ; �>H�* G &+X�@�� & ; ()&_=4,>=
(_= c�& ; �	��X4(�J�=¡@%$ G�; ,/X &)( c>& ; � <	; X�,/X W = &)(
c�& ; �1()&_W &�Jh=�JLX�@���X�W * * G = \/*IW X�,>HKJ G =�JLX \>=|&
H ; X4&~XD����g/& <	; Xt,/& W = ,/X�, &],tJU*i(+()&   *-,�JL&  ] +  

8F; ,	= ,/X|J�= = ; JUX < &)X  4G = e��-=�?
N-O�P4P Q N-O4P/4 $ G�; ,/X Y^X�,tJU*-��X G71 X ��X G .4*-\ &], 7 X�W *
&], `  /ab* G W &  �G X ; c  N-O4P/4�Q N-O�Rt� g/* ��X G .4*I\ &],

Y = G &]H &], a� 2 X4()&+X|J�Q�6 ;¡G JL&)* (_= < X G =�JLX G 0  N-O�Rt�MQ R B g/*
��X G .4*I\ &], � �DC  ~N-O�RtPMQ R�� ��X G .�*-\ &], 6�=�,>=�\>=/ 

N-O�R �MQ � � g/* ��X G .4*I\ &_, } = G �¢*�()(§ a G X�W �o*�c/JU*IW < * G
N-O � � g/* ��X G .�*-\ &], 9 ;/< ,>=  

N+4 ¤A¥§¦�¨bª �


