
���������
	������	����

����������� �"!$#&%(')!$#�*,+.-0/�12'3-04�%�5656%87
9�:-<;>=?*6=�@�;>A :-�7B;&5,!�@C#�*D565E#
%�=<#
!�'3%�=

4�%�="�$FG-H+I#
-HJE%87LK�MHM��

NPO QPRLSUT>VXW
YQ[Z]\�^`_�a8b`Q[cd_�Qe^fT>_gW�cd^`Q[_�hPTibfZjT>kgVd^lk�bmYQ�_�hPk�Ticd_�Qen�oqpsr>Zutwv$oqx�r>Zzy(rq{3|(oq}eriZ~O
� _�hPT�VX\�Q[cXT>_~VdyPZ�_wYQ[cdZjTi\IYQ[cXk�T>_u^0hPcdQ[k�T>c�ZjT>k�Wd\f�Q�hHYQ[blb�Q[_�k$T�Vd^��IcXyPc>O � �<�

� RLSUT>VXW YQ[Z�Q�cdT&Q�_�Q
\�T>_�Wdcd^�Q�_�hPT>b�ZjT>k�VX^`k�b YQ[_�hPk�Ticd_�Q�n�oq��riZ~t[�(o�p�riZ�y�rq{�v$o���riZ~O � _�h[T
V�\�Q[cdT�W�VXyPZ�_ YQ[cXZ�T�\ YQ[cdk�T�ZjT>kLWd\f�Q�h YQ[blb�Q[_$k�T�Vd^��IcXyPc>O � K<�

r&RuSUT>c
YQ�a�_�Q�Q[cXT&Q[_jQ&\�T�WdW�r>^lcda�T>b`VXT>hPZjT>Z�W�Z�TikjVX^`k�Q�_�}(o�n�r>Z�y�rq{j{�Yy��Xk�Ti_sp�oqx�r>ZuO � _�h[T
V�\�Q[cdT�W�VXyPZ�TiWXW�_�YQ[cXZ�T�\0YQ�cdk�T�ZjT>kLWd\��Q�hHYQ[b`b`Q[_�k�T�Vd^l�<cdy[c>O � �0�

����
���� ¡��¢¤£ Q¤Rf¥�^ � TiW�Tirqa8_�Q[c¦VX^`k�b§YQ[_�hPk�Ticd_�Q�ZjT>ks¨�©�n�oqp�riZ~t8ª�©�v$oqx�r>Z«y�rq{e¬�©|�oq}®riZ~O
¯ Z�Zjy[W�V�W8�Q[Ti_�k�T�\�^`_$a�b`Q[c®YQ[c�°±t�² y�rq{L³µ´>�Q[c¦\�^wT>_�bl^`h[W¶riyPVd^l_8·�VdVdQ�W�VXT>_GQ�WXW

¨8¸¹©ªq¸fº»¬�¸±¼.p�ª�¬<r>yPVH°

\�^`bla[T�W�hPT>c
riyPVH°C© ª ¸ º»¬ ¸ ¼½¨ ¸p[ª�¬ © v$oqx ¸ º»|(oq} ¸ ¼ n$o�p ¸p�¾
v$oqx�¾B|(o�} ¿ �$oq}[n¤x

À �Q�V�Q[ZjZsQ�V&YQ�WdW¶´i�Q�c¦\(^

riyPV�²g© ¨ ¸ º»¬ ¸ ¼Áª ¸p[¨8¬ © n�oqp ¸ ºÂ|(oq} ¸ ¼ v$oqx ¸p�¾
n�oqp�¾
|(oq} ¿ �$o��[ÃPp

y�rq{
riyPV�³u© ¨ ¸ º»ª ¸ ¼Á¬ ¸p[¨8ª © n$o�p ¸ º»v$o�x ¸ ¼Á|(oq} ¸p�¾
n$o�p�¾
v$oqx ¿ ¼��$oq�PvPv

Ä T>_�y[ZÅQ�WdW¶Wd^lWXWqQ�^0WqQ � Tib`b`Ti_e´>�Q[c¦\�^�Q�WdW

° ¿ x¤p�Æ>o ² ¿ ��nPÆ y(rq{ ³ ¿ Ã[n¤Æ>Ç

� R¶È Yy[c¶Q�WdW � T>c YQ[a8_�Q�Q�cdT&Q�_uaBQ[_L\�^�Q[_¤\ YQ[_�k�QjQ[cdT>Q[V�QBW�VdTi_

É © Np ¨8ª<VX^`_¶³

N



k�YQ�c¹¨�© n�oq�®r>Zut8ª�©�(o�p�r>Z y�rq{s³)YQ[c�ZjT>b`b`Q[_�bl^`hPh¤Q�_�k�T¹\�^`_$a[T>bDO�È¶YyPc±Q�WdW � T>VXW
YQ[ZjZsQ�³LaBQ[_
\�^�Q[_¤\IYQ[_�k�Q�r>y[Vd^`_8·�VXV�Q�WdVdTi_ VdyPZ hPT>c�Q�WXW

riyPV�³u© ¨ ¸ º»ª ¸ ¼Á¬ ¸p[¨8ª ¿ �$o�|[}[Ã

� _�bl^`h[W¦W�Q � T>b`blT>_e´i�Q[c¦\�^wk��QjQ�WXW�Vd^`_�° ¿ �$o�v$N
v�y�rq{µQ[cXT&Q[_uQ&\�W�cX^�Q[_$hPT>bl_gYQ[c�k�YQ[cXZ�Tik

É ¿
N
p ¾&n�oq��¾B�(o�p�¾��(oqv$N
v�riZ�¸ ¿ v$o�n�r>Zj¸

r&R�¥�^UaBQ[_½Q[_¤\IYQ[_�k�Q {wYy��Xk�T>_It��.©zp�oqx~riZ~t�y(rq{3{�Q[bl\�QuVd^`k�Q[_0t����[p © }(o�n��PpLr>Zut�´XYyPc�Q�WXW
� T>c YQ[a8_�QjcdQ[k�^lT>_0t
	�t�^wri^`cda�T>b � �Q[hPTi_0O

� _�bl^`h[W À�� W�{�Q[hPyPcdQ[V�V�Q�WdV�Q�_8\ YQ[_$k���Q�T>_~Q&\�k�T�c YQBWd\�^`_�a8bl^`h¤Q�Wdcd^`Q[_�hPb`Q[cd_�Q�^���hP·�cXT>_uZ �Q[V�W�T

	�¸¹©���	�¼��HR�¸fº � ¸n���� p�	��e©���¸fº
� ¸
n���� 	®© n�� ¸ º�� ¸}�� ¿ n�o�ÃP}�r>ZuÇ

Y¯ �
��_$^`_�hPV�\�^`_�a�T>b`_It���t�hPTiV Q
\

VX^`_ �!�Pp�© �
p�	 ¿ �$oq}[nPx

\�^`bla[T�W�hPT>c � ¿ p�¾¤NPoq�P�®© p(oq�P��c�Q�k�^�Q[_$T>c>O � cdT>Q[_~Q
\eZ�y[WdVX\�Q[cdQ[_�k�T�ri^`cda�T>blVdT>a¤WdyPc YQ[c

É#" © ��	 ¸
p ¿ p�n�oqÃ�riZ ¸

y�rq{u\�^wZ �Q[VXWdT�k�c�Q � yPcXW Q[cXT&Q[_uQ&\eWdcd^�Q�_�hPT>bl_�Z�TikµQ�cdT&Q

É ¸ ©
N
p ¾$	B¸�VX^`_%� ¿ NPNPo�x�r>Zj¸&Ç

� b`blWdV¤�QLYQ[c¶ri^`cXa[T>blVdTihPZ�Ti_¤W�TiWdV�Q�cdT&Q

É © É#" ¼ É ¸ ¿ N
x$oqv�riZj¸ ¿ N&n�r>Z�¸
Ç

&(' !�7�)
QPRe¥�^`_�a8b`Q[cd_�Q YQ[c�° ¿ xPp Æ t�² ¿ �Bn Æ y�rq{L³ ¿ Ã[n Æ O

p



� R � cdT>Q[_ YQ�c�v(o�n�a¤\[Q�k�c�Q�Wdr>Ti_8Wd^`ZjTiWdT>c>O
r&R � c�Q[_~Q&\�r>^lcda�T>b`VXT>hPZjT>_¤WdTiW YQ[c�N&n�r>Z ¸ O

p(O QPRLSUT>VXW
YQ[ZÅV�Q�Z W�bl^`h¤Q b§YyPVd_$^`_�h¤Q�c¹W�^lb`bITia¤\[QBW�^`y[_�T>_

W�Q[_ �6x � º�� ��n8RE©�� x(Ç
� �<�

r&RuSUT>VXW
YQ[ZÅk�Ti_~Zj^`_�V�WqQ ��yPVd^�W�^�\[Q�b§YyPVd_$^`_�hPTi_�W�^`blbITia8\�Q�Wd^`yP_$T>_

p(oq�EVd^l_ � ¼ x$o�p�r>yPV � ©p(odn�Ç
� _�hPT�VX\�Q[cXTiW�VdyPZ TiWdW�_wYQ[cdZjTi\IYQ[cXk�T�Z�TikLWX\��Qjk�Tir>^lZsQ[blT>cXV¶_�yPhPhPcdQ[_�_�{$TiW&O � �0�

r&RuSUT>VXW
YQ[Z a�yP_�V�WqQ[_¤W�Ticd_�QÁ¨Áy(rq{ ªLV¤�Q½QBWdWea8·�c�\�Q[_��© ¨±r>yPV � º ª<Vd^l_ � h��Q[cehPTi_�yPZ
�$·�_�a¤W�Ticd_�Q � � o��$RE© �D�(o�pPRUy�rq{ � � o��$RE©��	� �[x$o&¼®N�R�O � K<�

����
���� ¡��¢¤£ Q¤R�
?^`_¤W�TicX\�Q[blb`TiW¦¼�� �[p� � �� �[p�Q�_8W�Q[c�WqQ�_ � \�Q[c,�XT¦\IYQ[cXk�T ��cdTir>^`V�Ti_�h��Q�_�h�O8È¶YyPc� ©�� ��x�{�Q[c \�^�Q�WXW�Vd^l_ � © � x��[p(t<riyPV � © N �Pp�y(rq{ W�Q[_ � © � x(O � b`blWdV¤�Q�´>�Q[V�Ti_ b YyPVX_�^`_$h
Q&\�Tia8\�Q�Wd^`yP_$T>_~Q
\

x � º � n ©
�
x ��� � © � Ã ¼

�
N
p ©

n��L¼Áx��
xPv © �

xPv Ç

� ´¡W�TicdVXyPZ W�Q[_ � {�Q[c ��T>cX^`y�k�T>_��G{�Q[c¹W�Q[_ �6x � º�� ��n8R ��T>cX^`y�k�T>_�� �[x$O � blblW�V¤�Q®´i�Q[c±\�^IV�Q�Z�bl^`h¤Q
b§YyPVd_�^l_�h¤Q[c¦Q
\

� © �
xPv º��

�
x Ç

� R¹¥�^0Vda8cd^�\PTic ´XYyPcXVXW�yPZ \0YQ�_�VXWdT>cdblT>k�T�W VdyPZ

É VX^`_�� � º��IRE© É VX^`_ � r>yPV���º É r>yPV � Vd^l_%��Ç
� T�W�a�Q�_u\�^��Q[V�WqQ[k�a�yPZjZsQ�^�´6Q[b`b

� É r>yPV�� ©p�oq�
É VX^`_%� © ¼�x$o�p

Ä T>_�y[ZÅQ�WdW�a¤\�Q[k�cXT>cdQ � YQ�hPhPT�T>a¤\�Q�Wd^`yP_�Ticd_�Q�y�rq{uVX·�ZjZ�Tic�Q�´>�Q[c¦\�^

É ¸¦© É ¸Hr>yPV�¸(��º É ¸HVd^l_�¸(��©�� p�oq�¤R�¸?º ��¼�x$o�pPR�¸¦© n�oq� º�N
�(o�p�n®© N&n$o�p�n�Ç

� b`blWdV¤�QsaBQ[_ \�^f\IYQ[b �dQ É © � N&n�o�pBn ¿ x$o�|P|�O � ´¡W�TicdVXyPZ]r>y[V�� YQ[c ��yPVd^�W�^�\�W�aBQ[_G\(^�\IYQ[b �dQ �)^^l_8WdT>c�\[Q�b`b`T�W�¼�� �Pp�� ����� �Pp�y(rq{uTi´¡WdT>cXVdyPZ
W�Q[_%�L© É Vd^l_%�É r>y[V�� ©

¼�x(o�p
p(oq� © ¼�N[oqv

´i�Q[c¦\�^ � ¿ ¼®NPoq�$N�c�Q�k�^�Q[_$T>c>O

x



¥�^wa�Q�_u_8·ubmYyPVdQ�T>a¤\�Q�W�^lyP_�T>_

x(o�|P|�Vd^l_ � � ¼2NPoq�(N�RE©p(odn
\�^`bla[T�WUh[T>c�Vd^l_ � � ¼GNPoq�$N�R ¿ �(oqvPxPv$O�¥�^�´>�Q[c�T>_�bmYyPVX_�^`_$h�yPZ � ¼GN[oq�$N ¿ �$oqvPÃ$t[k$\�V � ¿ N[o�|[�$ty�rq{ T>_ Q[_�_�Q[_~bmYyPVX_�^`_$h�yPZ � ¼ NPo��$N�© �µ¼.�$oqv[Ã$tHk$\�V � ¿ x$o�nPv$O � ´¡WdT>cXVdyPZ ��T>cd^ly(k$T>_½YQ�c
p � ¿ v$o�x ��_�_�V ^`_�h¤Q ��yPVX^lW�^�\�Q�b YyPVX_�^`_�hPQ[c¦Vdy[Z YQ[c¶Zj^`_�k�cXT YQ[_ � © N[o�|[�$O
r&RU¥�^0V&YQ�WdWdT>c¶^`_Lk�T�WX\��Q�h[^l\�_�Q \IYQ[cdk$T>_�Q�^I´,·�_�a¤Wd^`yP_�Ti_Ly(rq{�´>�Q[c ���Q�k$TiW�\�^`VdT�W¶Wd\��Q�T>a¤\�Q�W�^lyP_�Tic

� ¨Ur>y[VH� º ª<VX^`_ � ©p
¨±r>yPV � �[x º ª<Vd^l_ � �[x © ¼®N

Ä T>_�y[ZÅQ�WdW�V&YQ�WdW�Q�^`_�\IYQ[cdk�Ti_�Q �±�QjVX^`_8·�V�y�rq{~riyPVd^l_�·$V ^���y�rq{ � �[x�´>�Q[c¦\�^
� ¨ © p
¨ �Pp º�ª � x �Pp © ¼�N

� YQBWdW�Tic¶\(^w^l_e\ YQ[cdk�T�W ���Qj¨�VdyPZ�h[T>V Q&\�k�T>_L´ YyPcXVXWqQ�T>a¤\�Q�Wd^`yP_�Ti_L^wk�T>_~Q[_�k�cdQ�´i�Q�c¦\(^

p
p º»ª

� x
p © ¼®N

k$\�V
ª¶© p

� x ��¼®N ¼ N�R�© ¼
n
� x © ¼

n � x
x

� b`blWdV¤�Q�h��Q�c¶a�·$cX\�Q[_
��© p�r>yPV � ¼ n � xx VX^`_ �

hPTi_�yPZ �$·�_�a¤W�Ticd_�Q � � o��$R�© �6�$o�pPR¹y�rq{ � � o��$RE© �	� �[x$o&¼®N�R�O
&(' !�7�)
QPR��±YyPVX_�^`_$h¤Q[cd_�Q�h[T>V Q&\ � © � �Pp[v�º�� � �[x�k�YQ[c �»YQ[c¶T�WdW hPy�k$W � rqa�bl^`h[W¦{�T>b�WqQ[bDO
� R � Ti_~Zj^`_$VXWqQ ��yPVX^lW�^�\�Q�bmYyPVX_�^`_�h[T>_LhPT>V Q&\ � © NPo�|[��cdQ[k�^`Q[_�T>ciO
r&R���yP_$VXWqQ�_8WdT>cX_�Q YQ[c�¨�©p�y(rq{uª�© ¼ n � x��[x$O

n



x$O QPRLSUT>c
YQ�a�_�Q�k�Ticd^l\�Q�W�Q[_LQ&\�´,·�_�a¤W�^lyP_�Ti_� � � R±©������ ��r>yPV$� � R
VXyPZ YQ[c�k�T ��_�^`Tic�Q[ku´XYyPc �	� �$O�¥±Q�c _$yPhPhPcdQ[_�_uZ�Tik Q�WXW�Ti_�hPT�\�^`b`aBQ�k�Ticd^l\[T>cX^`_�hPVXcdTihPb`Tic
VXyPZ Q[_¤\IYQ[_�k�V�y�rq{~{8·�c�k�T®Q[_¤\IYQ[_�k$V>O � �<�

� RLSUT>VXW
YQ[ZÅZ�Q�
(^`Z�·�Z y�rq{~Zj^`_�^lZ�·�Z«´XYyPc¦´,·�_$a8Wd^`yP_$T>_
� � � RE© p � � � ¼½x � ¸ � �

���Qs^`_¤W�TicX\�Q[blb`TiW ��� � ��NPO � a8^lVdVdTic�Qsy�rqa8V¤�Qsh[c�Q�´,Ti_~´XYyPc¶´,·�_�a¤Wd^`yP_�Ti_ ���QjV�Q[ZjZsQ�^`_¤WdT>c�
\�Q[blb O � �0�

r&RuÈ¦YyPc QBWdW � TiVXW�YQ�Z�Z�QuZ�Q�
(^`Z ·�Z ´XYyPc�´,·�_�a¤Wd^`yP_�Ti_�� � � R®©�� ����� Vd^l_ �����XR�´XYyPc���� �L\(^lb`b
Z�Q[_){�^lWXWqQ�k�TiW�´XYyPcdV�WqQL_�yPblb`VXW
YQ[b`blTiW�´XYy[c®k$T>cd^�\�Q�WqQ[_It ����� � R�O � _3´XYyPcXVXW�QuhP^lVdVX_�^`_�h3YQ[c��®©� �Pp�� t¹T�´¡W�TicdVdy[Z Vd^l_8·�VX´,·�_$a8Wd^`yP_$T>_ {�Q[c�VX^lWdWeZsQ�
(Zj^`Z�·$Z ^�k�Ti_ ��·$_�a¤W�T>_IO � _¤\IYQ[_�k� T �¶WdyP_�"! Q���{$VdyP_�V ZjTiW�y�k�´ YyPc�Q�WXW¶´ YyPc � YQBWdW�cdQ�k�T>_�_�QjhP^lVdVX_�^`_�h$O � K<�

����
���� ¡��¢¤£ QPR�\�^UaBQ[_3Vda8cd^�\[Q � � � R�© � � � R � � � R�k�YQ[c � � � R ©#� � � � y(rq{ � � � R�© r>y[V � O?¥�^
� T>{�Yy�\PT>c�k�Ticd^�\PT>cdQ � YQ[hPhPT�k$T>VdVdQ�´,·$_�a¤W�^`y[_�T>cit�y(rq{�´XYyPc�QBWdW¶k�Ticd^�\PT>cdQ�k�T>_L´XYyPcdV�WqQ�Q[_¤\IYQ[_�k$T>c¶\�^
a�T>kB�XTicdT>h[T>b`_ � � � � R�©$����� ��%w¼ N

p � �'&
T�´¡W�T>cXVdyPZ k�Ticd^l\�Q�W�Q[_ Q&\~k�T>_µ^`_�cXT�´,·�_�a¤Wd^`yP_�Ti_ ¼ � � YQ[c ¼®N �
�Dp � � R�y(rq{µk�T>cX^l\�Q�WqQ�_GQ&\~k$T>_
� WdWdcdT�´,·$_�a¤W�^`y[_�T>_0t(� � tIYQ[c)� � O � T>cX^l\�Q�WqQ�_eQ&\ � � � RU© r>yPV � YQ[c ����� � R�© ¼ VX^`_ � O � YQ�cdZjT>k�´i�Q�c
\�^wT>_$b`^`h�W ��cdy�k�·�a¤WdcdT>h[T>b`_~Q�WXW

� � � � R © � � � � R � � � R�º � � � R � � � � R�©���� � �*%�¼ N
p � �+& r>yPV � º,��� � � ��¼ Vd^l_ � R

© ¼-� ��� ��% riyPV �p � � ºÁVd^`_ � & Ç
¯ � VXT>cX\[T>cdQsQ�WXW�k�T>cX^l\�Q�WqQ�_u^l_¤W�TjYQ[c�k�T ��_�^`Tic�Q[ku^���·$_�a¤W�T>_ � ©�(O
� R¦¥�^ � Yy[c,�dQ[c�ZjT>k~Q�WdW b`T�WqQ�Ti´¡WdT>c b`yPaBQ[b`Q�T.
�W�cXT>Z ��·�_�a¤W�Tic�hPTi_�yPZ Q�WXW%��_�_�Q�_$yPb`blVXW�YQ�b`b`Ti_eW�^lb`b
k�Ticd^�\[QBWqQ[_0O 
¹k�T�W�{wYQ[c¦´6Q[b`blTiW¶{�Q[c¦\�^�Q�WdW

� � � � R ©��Dp � ¼ x � ¸ R � � � º � p � ¼Áx � ¸ R � � � R � ©�� p�¼Áv � R � � º��Dp � ¼½x � ¸ R Np � �
©��Dp�¼Áv � R � � º���N¶¼ x �p R � � © �6x�¼

N��
p � R � � Ç

¥�^?{�Q�c�Wd\��Qs_�y[b`b`V�W YQ[blb`Ti_L´ Yy[c�k�Ticd^l\�Q�W�Q[_ ^�^`_¤W�TicX\�Q[blb`TiW>tHk�T>blV � © �$t�k�T>blV � © p �P�(OH¥�^?V YQ�WXW�Tic
^l_uk$T>VdVdQ�\IYQ[cXk�T>_~^0´,·�_�a¤W�^lyP_�Ti_uy�rq{��&YQ[Zj´XYy[c¦Z�Tik�\0YQ�cdk�Ti_�Q�^�YQ�_�k
��·�_$a8WdT>cX_�Q$O�¥�^0´i�Q[c

� �D�PRE© p�¾
� � ��¼Áx�¾
�[¸ � �®©�
�



� � p��P�PRE©p�¾ p��� p� ¼Áx�¾ p ¸� ¸ � p� © p[��¼ N�ppP� � p� © } � N
�N�p[� ¿ �$oqp[�
y�rq{ � ��N�RE©p�¾¤N � N¶¼Áx�¾¤N&¸ � N�©p�¼Áx®© ¼®NPÇ
È�·�_�a¤Wd^`yP_�Ti_LYQ[c�\IYQ�
$Q[_�k�T¦´,c¤�Q[_ � ©��W�^lb`b � © p �P�(t�k�YQ�cfk�Ti_�{�Q[c?Vd^lWXW�Z�Q�
(^`Z�·$Z~t
} � N
����N�pP�(t
´XYyPcsQ�WdWeVdT>k�Q[_2\[Q�c�Q Q&\8WqQ[hPQ[_�k�TGZjT>blb`T>_ � © p �[�CW�^lb`b � © NGk�YQ�c�´,·�_�a¤Wd^`yP_�Ti_ {�Q[ceVX^lWdW
Zj^`_�^lZ�·�ZutI¼®NPO<È¶YyPcd·(W�yPZ � © �j{�Q[c ´,·�_�a¤W�^lyP_�T>_~TiWXW�_�yPblb`V�W�YQ[blb`T�\�^`k � © p �[x(O Ä c�QB´,T>_~´XYy[c
´,·�_$a8Wd^`yP_$T>_uVdT>c�·$W VXyPZ

0,2

0

-0,2

-0,6

-0,8

-0,4

-1

x

10,80,60,40,20

r&R � Ticd^�\[QBWqQ[_ �(��� � R¦hPT>V�T>_$b`^`h�W ��cdy�k�·�a¤WdcdT>h[T>b`_uy�rq{~a�T>kB�XTicdT>h[T>b`_~Q&\
� � � � R�© ¼�¨ ��������Vd^l_ �����XRwº ������� ��riyPV$� ���XR±©$������� � ��r>yPV � ���XR?¼Á¨UVX^`_ � ���XRdR�Ç

È¶Yy[c�Q�WdW?Q[_¤\IYQ[_�k�Q � T.�¶W�yP_� !�Q���{�Vdy[_�V?ZjTiWdy(k�´XYyPc�Q�WXW�bmYyPVdQ�Tia¤\[QBW�^`y[_�T>_ �(� � �XRE©��_8·�ZjT>cd^lVda¤W&t
� T>{�Yy�\PT>c�\�^wk�T>cX^l\�Q�W�Q[_uQ
\ ��� � �XR�t�k$\�V

��� ��� �XR © ¼�¨ � ����� � �sriyPV � ���XR?¼Á¨UVX^`_ � ���XRdRwº � ����� ��¼ � ¸ Vd^l_ �����XR�¼Á¨ ��VX^`_ � ���XRdR
©�� ���"� � �6¨ ¸ ¼ � ¸ R$Vd^`_ �����XR?¼.p[¨ ��r>y[V$�����XR� T �¶W�y[_�"! Q���{�VXyP_�V Z�T�W�y�k�hPT>c Q�WXW�T>_ � YQ�WXW�cdT�hP^lVdVX_�^`_�huYQ�_ ���¹© � �Pp �Âh[T>V Q&\

� " ©$����¼ � � � ����R
� � � � ���qR


e\��Q[c�Wµ´6Q[blb t¶_�YQ[c ���Â© � �Pp � {�Q[cu\(^�Q�WXW Vd^l_ � ������R½© VX^`_ � � �PpPR½© N3y�rq{ r>yPV$��������R½©
riyPV$� � �PpPRE©�(t$\�^`b`a�TiW hPTic

� � � ����R�© ���������§¸�� �)¾���¼Á¨®¾¤N�RE© ¼�¨ ���������§¸
v



y�rq{
� � � ������R�©����������§¸�� �6¨¤¸U¼ �±¸�Rf¾¤N ¼.p�¨ �)¾��¤RE©��D¨¤¸U¼ �±¸�R ���������§¸

� b`blWdV¤�Q ´i�Q[c¦\�^

� " © ���±¼ �(� � ���qR
� � � ������R © �

p�� ¼ ¼�¨ � �������§¸
�D¨ ¸ ¼ � ¸ R � �������§¸ © �

p�� º ¨
¨ ¸ ¼ � ¸ Ç

&(' !�7�)
QPR � ��� � R�© ¼-� ��� � �,r>yPV � � � p � � RwºÁVd^l_ � R�O
� R��~Q�
(^`Z�·�Z YQ[c � � p �P�[R�©} � N
� �(N
pP��y(rq{uZ�^l_�^`Z ·�Z YQ[c � ��N�RE© ¼�NPO
r&R � Ti_u´ Yy[c � YQ�WXW�cdQ[k�T�hP^lVdVd_$^`_�hPTi_ YQ[c)� " © � �
� p �¹R0º»¨ �
�6¨ ¸ ¼ � ¸ R�O

n�O QPRLSUT>c
YQ�a�_�QjQ�cdT&Q�_LQ
\syPZjc8�Q[k�T�W¦ZjT>blb�Q[_�a�·$cX\Py[cd_�Q���© p � ¸ º � ¼)� y(rq{ ��© � ¸ º � ¼ÁN
���Qj^l_8WdT>c�\[Q�b`b`T�W���� � � x$O � �<�

� RLSUT>c
YQ�a�_�Q�^`_¤WdT>hPcdQ[b`Ti_ � ���§¸� �6VX^`_ p � ¼½r>yPVHx � R�� � Ç
� K<�

r&RuSUT>c
YQ�a�_�Qj\Py[b � Z�Ti_uQ
\ek�T>_ucdy[W�Q�W�^lyP_�VXa�cXy �
�LVdy[Z � ^`blk�Q[V¶_�YQ�c¶a�·$cX\�Q[_
��© � � riyPV �

cXy[W�Tic�Q[cja8cd^l_�h � mQ�
(T>b`_��±�Q)^l_¤W�T>c�\�Q[b`blTiWL¼�� � � � �EO � ����� �� ¡��¢¤£ � _8\IYQ[_$k ��Q[cXWd^`Tib`b
^l_¤W�T>h[c�Q�Wd^`yP_�y�rq{u´,y[cdZjT>b`_e´ Yy[c¶r>yPVX^`_8·�V�Q
\ek�· ��� b`Q�\(^l_�a[Tib`_0O�R � �0�

����
���� ¡��¢¤£ Q¤R�¥�^�b`TiW�Q[c�´XYyPcdV�WsT�´¡W�TicsVda<YQ[cX_�^`_$hPV ��·$_�a¤W�T>csZ�Tib`b�Q�_.a8·�c�\PyPcX_�Q)´XYyPcjQ�WXWeQ&\�hHYyPcdQ
\�^`bla[Ti_~Q&\�a8·�c�\PyPcX_�Q�VXyPZ�bl^`hPhPTic�Yy[\[T>c�y(rq{L\�^`bla[T>_LVXyPZ�b`^lhPhPTic¦·�_�k�Tic>O � a¤\�Q�W�^lyP_�T>_

p � ¸�º � ¼Á�®© � ¸fº � ¼2N
aBQ[_LVda8cX^l\�Q[V�yPZ�VXyPZ

� ¸ ¼ n © �
hPTi_�yPZ Q�WXW
	 � WdW�Q�Q[blb�Q¶W�T>cXZ�Tic�Wd^`blb8\IYQ[_$VXW�TicdblT>k�T�W&O � YQ�cdZjT>k�YQ�c?VXaIYQ�cd_�^l_�hPV �$·�_�a¤W�Ticd_�Q � ©���p(O
� ´¡W�TicdVXyPZ � Q�c�Q�T>_�Q&\ k�T>Z b`^`h[hPT>c�^$^l_8WdT>c�\[Q�b`b`T�Wfc YQ[rqa[Tic�k�TiW�QBWdWEk�Tib�Q�^l_�yPZjc8�Q[k�T�W�^�Wd\��Q�k�T>b`Q[c>O
È Yy[c�� � � ��p YQ[c � ¸ º � ¼LN � p � ¸ º � ¼s��y�rq{�´ YyPc�p�� � � x YQ[c�p � ¸ º � ¼�� � � ¸ º � ¼uN[O
� b`blWdV¤�Q ´i�Q[c¦\�^wk�T�WX\��Q � ^lk�c�Q[h[T>_

É " © � ¸� �6n�¼ � ¸ R�� � ©�6n � ¼ ���x�� ¸� © n�¾Bp�¼ p �x ¼½n�¾�� º � �x © N&vx
y�rq{

É#" © � �
¸
� � ¸±¼½n8R�� � ©� ���x ¼½n � � �¸ ©

x �
x ¼½n�¾�x�¼

p �
x º.n�¾�p®©

pP|�¼ÁxPv�¼Á} º»p�n
x © |x

|



y�rq{~k$T>_uV�Q[ZjZsQ�_�b�Q[h[k�Q�Q[cXT&Q[_)YQ[c

É © É#" º É ¸ ©
N
v
x º

|
x ©

p[x
x

� R�¥�^E{�Q[c QBWdW���¼ riyPV�p � R �Pp YQ[c�Ti_ ��cX^`Zj^lW�^�\~´,·$_�a¤W�^`y[_CWd^`b`bfVd^`_ p � Ti´¡WdT>cdVXyPZ k�T>cX^l\�Q�W�Q[_CQ
\
riyPV�p � YQ[c®¼�p�VX^`_ p � OH¥�^�{�Q[c%�±�QsVdQ[Z�Z�Q�V
YQ�WXW�Q�WXW �,Vd^l_�x � R �[xµYQ[c�Ti_ ��cX^`Zj^lW�^�\s´,·�_$a8Wd^`yP_uW�^lb`b
riyPVHx � O � blblWdV8�Q�aBQ[_�\�^ � T>c&YQ[a8_�Q�^`_¤W�TihPc�Q[blT>_�hPTi_�yPZ� ���§¸� �,Vd^l_�p � ¼½riyPVHx � R�� � ©  ¼ riyPV�p �p ¼ Vd^`_�x �x � ���§¸�

© % ¼ riyPV �p ¼ Vd^l_ �Dx�� �PpPRx & ¼ % ¼ r>yPV��p ¼ Vd^l_ �D�PRx &
© Np ¼

¼®N
x º

N
p º

�
x ©

n
x Ç

r&R¦¥�^0{�Q[c Q�WXW�cdy[W�Q�W�^lyP_�VXa�cXy �
��T>_�V¶\[yPb � Z�hPTiV Q
\e^`_¤W�TihPc�Q[blT>_

� © � � �� � � � R�¸Hr>y[Vd¸ � � � © � � �� � r>yPVX¸ � � �
È¶Yy[c�Q�WdW � T>c&YQ[a8_�Q®k$T>_�_�Q®Q[_¤\IYQ[_�k�Tic±\�^�yPVXV±Q
\ ´,yPcdZjT>bl_�´XYyPcEr>yPVX^`_8·�V±Q&\�k�· ��� b�Q�\�^`_�a�T>b`_ItPVdyPZ
V&YQ[hPT>c Q�WXW�r>yPV�p � © p�r>y[V ¸ � ¼2N[t$\�^`b`a�TiW�hPTic Q�WdW�riyPV ¸ � © ��NUº.riyPV<p � R �Pp�y�rq{

� ©�� � �� �
p ��NUº.riyPV�p � R�� � © �  � p p � º.VX^`_ p �p � � � ¼ � � �� p � º.VX^`_ p �n � �

©��~¾ � p ¾
p �eº.�
p ¼ �~¾ �p ¾

�
p ¼ �  p � ¸ ¼3r>yPV�p �} � � �

© � �p ¼ � p � ¸ ¼2N} º � p�¾�� ¸ ¼2N} © � �n
&(' !�7�)
QPR � cdT>Q[_~ZjT>blb�Q[_�a8·�c�\PyPcX_�Q YQ[c�p[x��[x�Q[cXT&Q[Ti_�{�T�W�T>ciO
� R�� ���§¸� �,Vd^l_ p � ¼½riyPVHx � R�� � © n��[x$O
r&R�¥�y[b � Z�Ti_uQ
\ecdy[W�Q�W�^lyP_�Vda8cXy �
��T>_ YQ[c � � ��n�\[yPb � ZjVdT>_${�TiWdT>c>O

}


