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

�+'��-�.�����/�%�0$1�!��'��-���2���0�3�"�4�����5�6�3���7�����2'8�-�	�

��'����!�2��9:�"���,���;'4�%��<=�>���#�

?A@

BDCFE3GIHFC	J�KDG	L"MC�N�NOGFPQG

R-SUT.VUT.WAXYT!Z0XY[�XY\]T4^`_ba!c]deX @ [bfgXh\]T�i"Sh_bZ]cj_kXYT4Nlam\][n[odp[bf

Kq\]T8HFW]resbT.SUVhreX @ [bftK*TvuO_bVw_xXDCwShdyreW]zbXh[oW%ryW�Rt_xSUXYry_bdp^jc]d|{jdyde}~T!W�X

[bf*XY\]T4�DT.��c]reShT.}�T.WAXhV

f�[oS3Xh\]T4B	T.zoSUT.T"[bf

B"L"E�KFL"��L�^�R-GwPQ�*L"N]L�R-GD�

KDGI��HIJwP��	�-�INlP�K���L�^6KD�:�IC�N�C:K�C	�F�pPQJ	i�KFL�J

B	T.a!T.} ? T.SF�b�b�o�



E�[�� @ SUryzo\AX a� ?�@ BDCFE3GIHFC	J�KDG	L"MC	NNOGFPQG �b�o�b�

CIdedp�Dryzo\AXYVD�DT.VUT.S soT.Z



K*[�} @ }�[bXY\]T!SFMT.r�� �>c]T!\ E�\�cj_xW]z Nn\]ry\�_bW]Z�} @ f _kXY\]T!S�� T!W�� Nl\OT.W]z&Nl\]re\

� \][�VhTvXDXY\]T"TvuO_b} �]deT"_bW]Z � \][~}~_bZ]T�}�T � \][�P3_b}��



� �������� �>�	$ ) ���2���0�=�

P � [oc]deZ&der��bTDXY["XY\]_bW���} @ Vhc ��T!SUsnryVUryW]z �]Sh[bf�T!VhVU[oShV�B	S �t�Irya!Xh[oShry_4E�\]T.W�_bWOZ B	S �:NlT.[ocOW]z

��c]}	��re} f�[oS"a.[oWOVUXm_xW�Xhd @ }�[bXYr|sx_xXYreW]z%_bW]Z T.W]a![oc]Sh_bzoryWOz}�T�
g_bW]Z _bdyVU[�f�[bS"Xh\]T.reS"ryWAsx_bdycj_ ? dyT

_bZOsnrea.T"Z]c]SUryW]z�XY\]T"a![oc]ShVUT�[xf } @ ZO[lavXY[oSh_bd+VUXhc]Z]reT.V � P � reVh\�XY[�XY\j_bW�� } @ _ba._bZ]T.}�rya"_xZOsnryVh[bShV


B	S �&Nl\]reT�5P�}�Sh\j_xW�
*B	S �&E�\]ryT!W��QRg_br-GI_bW�
t_bWOZ B	S ���o_ @ �F[bVhT.W ? T.SUzoT.S�
*f�[oS�Xh\]T.reS4reWAXYT.SUT.V X8reW

} @ SUT.VUT _bSUam\ _bW]Z%f�[oS3XY_���ryW]z=Xhry}�TIXY[�VhT!SUsoT4ryW�} @ Z]ryVUVhT.S Xm_xXhry[oW%a![o}�}~r|XhXYT!T �

P � [ocOdyZ�_bdyVU[�dyr��xT	XY[�TvunXhT.W]Z} @ _ � �OShT.a!r _xXhry[oW Xh[�} @ VhreVUXhT.S
OCIdyrea.T4N �`^ �`Nl\]re\�
j_bW]Z�} @

? SU[bXY\]T!S ��ryW���d _ � 
���T.W�� ��R �+E�\]T.W�
�f�[oS �]Sh[,snryZ]reW]z~{]Wj_bW]a!r _bd Vhc � ��[bSUXIf�[bSI} @ Z][na!Xh[oSY_bd V XYc]Z]reT.V �

P�W �j_xSUXYrea.c]dy_bS
 � reXh\][ocOXFXY\OT Vhc � ��[oS XIf�SU[o} CIdyrea.T�
�Pqa![oc]dyZ0W][bX	\]_,sbT �]c]SUVhc]T!Z�} @ R-\ � B � \]T.SUT

ryW�K*TvuO_bV �

P>_b} zoSY_xXhT!f�c]d XY[�_bded Xh\]T	XYT._bam\]T!ShV � \][=Xm_xc]zo\AXq}�T	Z]c]SUryW]z Xh\]T @ T._bShVDP-V � T.WAXFryW&Vham\][n[od�


{jSUVUX ryW�Kt_xr � _bW�
AXY\]T!W~reW�Xh\]TFHwW]r|XYT!V�N�Xm_xXhT.V �:P � [bc]dyZ�dyr��bT3XY["XY\]_bW��=B	S �-Nlc���^`T!W�� _xW]z�
of�[oS-T.W �

a.[bc]SY_bzbryW]z"_bWOZ~reW]V �]reShreW]z	}�T3XY[ �]c]SUVhc]TDzoSh_bZ]cj_xXhTDVUXYcOZ]ryT!V � P � [ocOdyZ�_bdyVU[�dyr��bT3XY[�Xh\j_bW��=B�_xdyd _xV �

^j[oSUX � [oS XY\ P�W�XhT.SUWj_xXYre[oWj_bd:CwryS ��[oS X�f�[oS�Vhc � ��[bSUXYreW]z�} @ zoSh_bZ]cj_xXhT�ShT.VUT _bSUam\ _bVUVhreVUXm_xW�XhVh\]r � reW

�b�o�b� �

^treWj_bded @ 
xP � [oc]deZ�dyr��xT3XY["Tvu �]SUT.VUV } @ Z]T.T �&zoSh_xXYr|XYc]ZOT�XY["} @ � ref�T�
nE�\]_b[ � �OryW]z"^jT.WOz�
 � \][

\j_ soT�T.WOa.[oc]Sh_bzoT!Z _bW]Z ryWOV �]reShT.Z }�T�_bW]Z V � [oW]Vh[bShT.Z } @ zoSh_bZ]cj_kXYT�VUXhc]Z]ryT!V �~P	_b} T�unXYShT!}~T!d @

f�[oS XYc]Wj_kXYT�XY[ ? T&VU[ ? deT.VhVUT.Z �P"_b} _bdyVU[T�unXYShT!}~T!d @ zoSh_xXYTvf�c]d>Xh[0} @ �j_xShT.WAXhV _bW]Z VhryV XYT!ShV�f�[bS

XY\OT.ryS�Vh_ba.SUre{ja!T�
�T.WOa.[oc]Sh_bzoT!}~T!W�X0_bW]Z �j_xXhryT.WOa.T � P%_bdyVU[6XY\j_bW�� VhT!sbT.Sh_bd8[bf8} @ f�SUryT.WOZ]V0_xW]Z

res



EqL"N]M L"N=d _ ? 
nNnc]W]z�
�R:c]W]W]_���reXYr��k_bVh\]T!} 
nNnc]W]Zj_bSh_b}�[l[oS XY\]r 
oR:ryded _�
oNlryZOZj_ � �j_ 
o�	ryVU[odyZOrydy[�� �Oc]W�


� T.W�
�Nlc]T ? slreVY_br 
`^`_bW�
jG � _bWOz�
`KgT!}~r @ _bVh_xXY\]r|X 
O_bW]Z�Kt_bSUc]W � \O[~\j_ sbT�\]T!d � T.Z�}~T	Xh\]Sh[bc]zo\][oclX

} @ V XYc]ZOryT.VD\]T!ShT �

L	a!XY[ ? T!SI� � 
`�b�o�b�

s



�%<~�p�4�%� � �

EqL�JF��� �����-�wNlP L�J	NL"^/M0Hw�lKqP��gC	�DP�C:KD� C	BDC	R:KqP���� �F�>i4�F�>N]NlP L�J

NOR-� PQJw�>N�C	JwB P MR>� �>M0�-JwK*C:KqP L�J	N ^*L��2EqL"M0R-� �:�

L"R:KqP MP���C:KqP L�J R-�qL �3� � M0N

R:c ? dyrya._xXYre[oW�Jw[ �

BDCFE3GIHwCIJ2KDG	L"MC�NNOGwPQG�
`R:\ � B �

Kq\]T4HwWOresoT!ShVUreX @ [bfgK*TvuO_bVw_xXFCIShderyW]zxXY[oW�
O�b�o�b�

Nlc � T.S snryVhreW]z�R:Sh[bf�T!VhVh[bShV��-�	rea!Xh[oShry_�E �`R � E�\]T!W _bW]ZNlT.[bc]W]z ��c]} ��ry}

McOdeXYr|sx_bShry_xXYT5CwZ �j_xXhresoT �FT!zoShT!VhVUry[oW�N �]dyreW]T.V�� MCI�IN�� �]SU[�snreZ]T _	�jTvulr ? dyT VUXm_kXYryV XYrea _bd

}�[lZ]T!dyreW]z�}~TvXY\][nZ�Xh\j_xXwT.} �]dy[ @ VDf�[oS � _bShZ0_bW]Z ? _ba � � _bSUZ VhT._bSham\�_xdyzo[oSUreXh\]}~V XY[&reZ]T.WAXhref @ XY\OT

a.[b} ? ryW]_xXYre[oW%[bf ? _bVhreV3f�c]W]avXYry[bW]VqXY\j_xX ? T.V XD{]XYVDXY\]T"Zj_kXm_ �:P�W�[��OXhry}�r�
 _kXYry[bW�
lMC	�wN�\]_bV ? T!T.W

c]VUT.Z Vhc]a!a.T.VUVUf�c]ded @ Xh[6T.V XYry}~_xXhTXY\OT sb_xdyc]T0f�cOW]a!Xhry[oW reW VUXY[nam\j_bV XYrea5Z @ Wj_b}�rya �]SU[ozoSh_b}~}�ryWOz�


_bW]Z0MCI�IN%a.[ocOdyZ ? T � [bXYT!W�Xhr _bded @ c]VUT!f�c]d ryW�}~_bW @ ShT._bd � [oShdeZ�[ �OXYre}~r�
 _xXhry[oW �OSh[ ? deT.}�V � \]T.SUT

[ ?� T!a!XhresoT���[oSq[bXY\OT.S���f�c]WOa!XYre[oW]VqW]T!T.Z�XY[ ? T�T!VUXhry}~_xXYT!Z�f�SU[o} Z]_xXm_�
OVhc]am\0_bVqryW�Vhre} c]dy_xXYre[oW [����

XYre}~r�
 _xXhry[oW �8M_bW @ [��OXhry}�r�
 _kXYry[bW0}�T!XY\O[lZ]V�ZOT � T.W]Z [oW�a.[oWAsoT�ulreX @ 
 ? cOX�_%W][oWOa.[oWAsoT�u MC	�wN

_ � �OSh[ ulry}~_xXYre[oW ryV:reW]\]T!ShT.WAXhd @ � [oVUVhr ? dyT ? T.a _xc]VhTFryWAXYT!SY_bavXYre[oW XYT!Sh}�V-_bShT �]SU[lZ]cOa!XYV-[bf�c]W]r|sx_bShry_xXYT

XYT!Sh}�V ��P�W�Xh\]ryVIZ]ryVUVhT.S Xm_xXhry[oW�
+a.[oWAsbTvu�soT!ShVUry[oW]V�[xf3M�C	�wN _bSUT �]SU[���[bVhT.Z �8P�W�[oShZOT.S	XY[%T!W]VhcOShT

MCI�IN�a![oWAsoTvulr|X @ 
wX � [6}~_  [oS�}~[nZ]re{]a _xXhry[oW]V~_bSUT0}~_bZ]T���������a![lT��~a!ryT!W�XhV�_bShT0a.[oW]V XYSh_bryW]T!Z

VhcOam\ XY\j_xX �j_breShV4[bf ? _bVUryV4f�c]W]a!Xhry[oWOV _bSUT~zoc]_bSY_bWAXhT.T.Z Xh[  [oreWAXYd @ f�[bSh}
a.[bW�sbTvu f�c]W]a!Xhry[oWOV���� ���

snr



Kq\]T�f�[oSh}
[xf�reW�XhT.Sh_ba!Xhry[oW�XYT!Sh}�V4reV4_ � �]SU[��]Shry_xXYT!d @ am\j_bW]zoT!Z �%^treWj_bded @ 
pMC	�wN a![oWAsoTvulr|X @ a._bW

? T�_xam\]ryTvsoT.Z ?A@ XY\]T�f _bavXDXY\j_xXqXh\]T"Vhc]} [bf a![oWAsoTvu�f�cOW]a!Xhry[oW]VDreVqa.[oWAsoT�u �

Kq\]T�re} �]deT.}�T.WAXm_kXYry[bW[bf3MCI�IN0f�[oS�_ � �]Sh[ ulry}~_xXhryW]z a![o} �]dyT�u [��lXYry}�r�
._xXYre[oW�f�c]W]a!Xhry[oWOV

a _xW reWAso[od|soT5\�c]W]Z]SUT.Z]V�XY[6Xh\][oc]Vh_bW]Z]V�[bf4VUXY_xXYT�[oS&Z]T.a!ryVhre[oW sx_bShry_ ? dyT!V � P�W �j_bSUXhrya!c]d _bS�
qXY\]reV

ShT!VhT._bSham\~VUXYcOZ]ryT!V _ � �]dyrea _xXhry[oW�XY[4_bW�ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz4V XY[nam\j_bV XYryaqZ @ W]_b}~rea �]Sh[bzoSY_b}�}�ryW]z

�]SU[ ? dyT!} _xW]Z _bW _breShdyreW]T �jT.TvX�_bVhVUryzoWO}~T!W�X �]Sh[ ? dyT.}�� CwdeXY\O[oc]zo\ [oWOT a _bW VUry} �]d @ _xXUXYT!} �OX

_6MCI�IN _ � �]SU[,ulre}&_xXhry[oW/[,soT!S%_bdydqXh\]T0sx_bShry_ ? deT.V
 �]Shre[oS~SUT.VUT _bSUam\ [bW�XY\]T �jT.TvX�_bVUVhryzbW]}~T!WAX

_ � �Odyrya._xXYre[oW6ryWOZ]rya._xXYT!V�Xh\j_xX~}&_bW @ sx_bSUr _ ? deT.V�\j_ soTdyr|XhXYdeT T � T.avX [oW/XY\]T[ ?� T!a!XYr|soT � Kq\�c]V�
D_

Zj_xXY_8}�ryW]reW]z�V XYT � XY[ a![oW]Z]c]avX3sx_bShry_ ? deTwVUT.dyT!a!Xhry[oW reV�W]T!T.Z]T!Z �-Kq\]ryV VUXhT ��VhT �j_bSY_kXYT.V ��[bXhT.WAXYry_bdyd @

a.SUreXhrya _xd sx_bSUr _ ? dyT.Vqf�SU[o} a.dyT._bShd @ ShT!Z]c]W]Zj_xW�X	[oW]T.V �	P�W0Xh\]ryVwZ]ryVUVhT.S Xm_xXhry[oW�
 sx_bSUr _bWAXYVF[bf:X � [ Zj_xXY_

}�ryW]reW]zqXY[n[odyVg_bShT Tvu �]de[oShT!Z VhT �j_bSY_kXYT.d @ _bW]Z reW8a.[b} ? ryW]_xXYre[oW�f�[oSgsx_bSUr _ ? deT-VhT.deT.avXYry[bW �*ShT.zbShT.VUVhre[oW

XYSUT.T!VI_bWOZ�}8c]deXhr �]deTwXYT!VUXhryW]z �]Sh[na.T!Z]c]SUT.V ? _bVhT!Z[bW�f _bdeVhT�Z]reVha![�sbT.S @ SY_xXhT �

slrer



�3�%<=�>� ���������0�4���0�=�

CFE �"JIL � � �-B"i4�>M0�-JwKFN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � res

C �qNlKD�DCFE�K � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � snr

�pP NlK L�^/^gP i4Hw�w�>N � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ulr

�pP NlK L�^�K*C ���*�>N � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ulryr

E�\j_ �lXYT.S

� � PQJFKD�qL�B�H	E�KqP L�J � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � M[bXhresx_xXYre[oW � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � �FT!VhT._bSham\�f�SY_b}�T � [oS � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � ��CFE �Ii4�3L"HwJIB C	JIB �pP�KD�-�FC:KDHw�w� �F� �	PQ� � � � � � � � � � � � � � � � � �

��� � NnXm_kXYryV XYrea _bd+M[lZOT.dyreW]z�MTvXY\][nZ]VDf�[oSD�FT!zoShT!VhVUry[oW � � � � � � � � � � � � � � � � �

��� � ��� R*[od @ W][b}~ry_bd+�DT.V ��[oWOVhT�Nlc]S f _ba.T8M[nZ]T.deV � � � � � � � � � � � � � � � � �

��� � � � N �j_xXYry_bdpE�[bShShT!d _xXhry[oW�M�[lZ]T!dyV � � � � � � � � � � � � � � � � � � � � � � �

��� � ��� K*ShT!T � ? _bVhT!Z5M[nZ]T!dyV � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� � � � CwSUXhre{ja!r _bd�JwT.cOSY_bd JFT!X � [oS � ��C	JIJ � � � � � � � � � � � � � � � � � � � �,�

��� � ��� M�c]deXhresx_bShry_xXYTwCIZj_ �OXYr|soT4�FT!zoShT!VhVUry[oW0N �]deryW]T!V � MCI�IN � � � � � � � � � � �,�

��� � � � Nnc � � [oSUXq�-T!a!XY[bSIM_bam\]ryWOT.VDf�[oSD�FT!zoShT!VhVUry[oW � � � � � � � � � � � � � � ���

��� � �-T.SUVhry[bW]VD[bf:M�C	�wN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ���

��� ����� Nn}~[n[bXY\OryW]z�M�C	�wN � � � � � � � � � � � � � � � � � � � � � � � � � � ���

snryrer



��� ��� � Rg_bSY_xdydyT!dpE�[o} �]cOXhryW]z=f�[oSFM�C	�wN � � � � � � � � � � � � � � � � � � � � �

��� ����� ^gdyTvulr ? dyT	P�} �]deT.}�T.WAXm_xXhry[oWOV3[bf MC	�wN � � � � � � � � � � � � � � � � � � �

��� � B�_xXm_�M�ryW]reW]z � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� EqL�JF�	� �(M�C	�wN�� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[oWAsoT�u HFW]resx_bSUr _xXhTIK*T.SU}~V � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � ^j[oSh} [bftP�WAXhT.SY_xa!XYre[oW �3_bVUryVF^jc]W]a!Xhry[oWOV � � � � � � � � � � � � � � � � � � � � � �

� � � E�[oWAsoT�uOr|X @ R:Sh[n[bf � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �b�

� � � E�[oWAsoT�u �QMC	�wN ��P � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �o�

� � � ��� E�[bW�sbTvu0^j[oSh} [bfgP�W�XhT.Sh_ba!Xhry[oW�K*T.Sh}�V � � � � � � � � � � � � � � � � � �o�

� � � � � �tunXYT!W]Vhre[oW�[bf:E�[bW�sbTvulreX @ R:Sh[n[bf � � � � � � � � � � � � � � � � � � � � � �

� � � ��� ^j[oS � _xShZE�[lT���a.ryT!WAX	�DT.V XYShrea!Xhry[oW%Cwdyzo[oSUreXh\]} P � � � � � � � � � � � � � �

� � � � � ��_ba � � _bSUZ0P�XhT.SY_kXYry[bW�[xf R:ShcOW]ryW]z�_bWOZ0�DT!{]XUXYreW]z�CIdyzb[oShr|XY\]} P � � � � � � �

� � � ��� Nn}~[n[bXY\OryW]z=�D[ocOXhryW]T � B	T.zoSUT.T"[bf E�[oWAXYreWncOreX @ � � � � � � � � � � � � � � � �

� ��� E�[oWAsoT�u �QMC	�wN ��PhP � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� ������� E�[bW�sbTvu0^j[oSh} [bfgP�W�XhT.Sh_ba!Xhry[oW�K*T.Sh}�V � � � � � � � � � � � � � � � � � � �

� ����� � �tunXYT!W]Vhre[oW�[bf:E�[bW�sbTvulreX @ R:Sh[n[bf � � � � � � � � � � � � � � � � � � � � � �

� ������� ^j[oS � _xShZE�[lT���a.ryT!WAX	�DT.V XYShrea!Xhry[oW%Cwdyzo[oSUreXh\]} PUP � � � � � � � � � � � � � �

� ����� � ��_ba � � _bSUZ0P�XhT.SY_kXYry[bW�[xf R:ShcOW]ryW]z�_bWOZ0�DT!{]XUXYreW]z�CIdyzb[oShr|XY\]} PhP � � � � � �

� ������� ^j[oS � _xShZE�[lT���a.ryT!WAX	�DT.V XYShrea!Xhry[oW%Cwdyzo[oSUreXh\]} PUP ��K � � � � � � � � � � �o�

� ����� � Nn}~[n[bXY\OryW]z=�D[ocOXhryW]T � B	T.zoSUT.T"[bf E�[oWAXYreWncOreX @ � � � � � � � � � � � � � � � �

� � � P�WAsoT.WAXh[oS @ ^j[oShT!a _bV XYreW]z�R:Sh[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � �

r|u



� � � ��� ^j[ocOS ��ZOry}�T.W]VUry[oWj_xd�P�WAsoT!WAXY[oS @ ^j[oSUT.a._bVUXhryW]z�R:Sh[ ? dyT.} � � � � � � � � � � � �

� � � � � JFryW]T ��Z]re}~T!W]Vhre[oWj_bd P�WAsoT!W�Xh[oS @ ^j[oSUT.a _xVUXYreW]z�R:Sh[ ? deT.} � � � � � � � � � � � �

� � BDC:KgC�MPQJFPQJ	i��gC	�DP�C �3� � Nl�>� �>E�KqP L�J#^*L��2L�R:KqP MP���C:KqP L�J � � � � � � �

� � � CIreShdyreW]T	^gdyT.TvXDCIVUVhryzbW]}~T!WAXIR:SU[ ? dyT!} � � � � � � � � � � � � � � � � � � � � � � � �

� � � B�_xXm_�M�ryW]reW]z � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � ����� �>_xShr _ ? dyT	P�} � [oSUXY_bW]a.T4Nna.[oSUT.Vqf�Sh[o} E�C	�tK � � � � � � � � � � � � � � � �

� � ��� � ^tB�� � ? _bVhT!Z%�>_bShry_ ? dyT�NlT.deT.a!Xhry[oW � r|XY\0E�C	�tK � ^ B����oE�CI�tK�� � � � � � � �

� � ����� P�WAsbT.ShVUT ^ B�� � P�WAsl^ B�� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[o} �]cOXm_kXYry[bWj_bd+�DT.VUc]deXhVD[oWNOR �Q^lC	M1C � �]derya _kXYry[bW � � � � � � � � � � � � � � � �

� � � ��� �>_xShr _ ? dyT"NnT.dyT!a!Xhry[oW f�[oSwNOR ��^lC�M � � � � � � � � � � � � � � � � � � � � � �

� � � � � E�[bW�sbTvu MCI�IN f�[oSFNOR �Q^nC�M1_xf XYT!S3�>_bShry_ ? deT"NlT.deT.avXYry[bW � � � � � � � � � �

� � EqL�J	E3� HINlP L�J � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� � E�[oWAXYSUr ? cOXhry[oWOV � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

��� � ^jcOXYc]SUT"�FT!VhT._bSham\ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �b�

�F�-^ �-�w�-JIE3� N � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� P L4i"�DC	R-GwP E�CI�6NlK*C:KD� M�>JFK � � � � � � � � � � � � � � � � � � � � � � � � � � � �

u



�-�,�p� �����3��)%�%� ���

^trezoc]ShT Rt_xzoT

� � � Rg_brySq[xf ? _xVhryVqf�c]WOa!XYre[oW]V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[o} �j_bSUryVh[bW�[xf:MCI�IN%ryWAXhT.SY_xa!XYre[oW ? _bVUryVqf�c]W]avXYre[oW]V��>L	SUryzoreWj_bdpM�C	�wN 

� ? �qE�[bW�sbTvu � M�C	�wN � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[o} �j_bSUryVh[bW�[xfta._bW]Z]reZj_xXYT �]_brySUVq[bf:E�[bW�sbTvu � M�C	�wN ��PUPqryWAXYT!SY_bavXYry[bW
? _bVUryV3f�c]W]avXYre[oW]V � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �A�

� � � E�[o} �j_bSUryVh[bW�[xf ? [ u �Ody[bXhV ��f�[oc]S ��Z]re}~T!W]Vhre[oWj_bd�ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYreW]z �]Sh[ ? dyT.} �
? _bVUT.Z�[oW0_ sx_bderyZj_xXhry[oW&VhT!XF[bf �,�o� � [oryWAXhV������ �qL�SUryzoreWj_bd�MC	�wN 

� � �qE�[bW�sbTvu � M�C	�wN ��P 
 � � �qE�[bW�sbTvu � M�C	�wN ��PUP ��K � � � � � � � � � � � � � � � � � �

� ��� ��[ u �]dy[xXD[bftXh\]T4_ba!Xhcj_bd+a![oVUXDf�[oS3Xh\]T�f�[oc]S ��Z]ry}�T.WOVhry[bWj_bd
ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz �OSh[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[b} �j_xShryVU[oW&[xf ? [ u �]dy[xXYV ��W]ryW]T ��Z]T!}~T!W]Vhre[oWj_bd`reW�sbT.WAXY[bS @ f�[bShT.a._bVUXhryW]z �]Sh[ ? dyT!} �
? _bVhT!Z0[oW�_ sx_bdyreZj_xXYre[oW VUT!XF[bf �,�o�o� � [oryWAXYV ��������C	NO��� MCI�IN 

� � �qE�[bW�sbTvu � M�C	�wN ��P 
 � � �qE�[bW�sbTvu � M�C	�wN ��PUP � � � � � � � � � � � � � � � � � � �

� ��� ��[ u �]dy[xXD[bftXh\]T4_ba!Xhcj_bd+a![oVUXDf�[oS3Xh\]T"W]ryW]T ��Z]re}~T!W]Vhre[oWj_bd
ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz �OSh[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � GwreVUXh[ozoSY_x} f�[oS �j_xryS � reVhT�a![oShSUT.d _kXYry[bW%[bfgXh\]T �,�o��� �OShT.ZOrya!Xh[oSqsx_bShry_ ? dyT!V�f�[oS
XY\]T4_breShderyW]T	NOR �Q^lC	M � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � GwreVUXh[ozoSY_x} f�[oS �j_xryS � reVhT�a![oShSUT.d _kXYry[bW%[bfgXh\]T � �b� �]SUT.Z]rea!XY[bS3sb_xShr _ ? dyT	SUT.Z]cOa.T.Z
?A@ P�WAsoT.SUVhT8^ B�� f�[oS3Xh\]T4_brySUdyryWOT�NOR �Q^nC�M � � � � � � � � � � � � � � � � � � � �o�

� � � ^j[oS3Xh\]T4_brySUdyreW]T�NOR ��^lC�M 
]XY\]T ? [,u �]de[bXYVqf�[oSqSUT.dy_xXYr|soT	T!ShSh[bShV ? _bVUT.Z0[bW_
sx_bdyreZj_xXYre[oW&VUT!XF[bf �,�o�o� � [oryWAXhV3f�Sh[o} Xh\]ShT!T�sb_xShr _ ? dyT	VUT.deT.a!Xhry[oW�}�T!Xh\][lZOV
a.[o} ? ryW]T!Z � reXY\%Xh\]ShT!T"sbT.SUVhry[bW]Vw[xf:MCI�IN
� � � E�C	�tK 
 � � ^ B����oE�C	�gK 
 ��� P�W�sl^ B�������� C�NO��� M�C	�wN���

� � � E�CI�tK 
 � � ^ B�� �bE�C	�tK 
j� � P�WAsl^ B������	� E�[oWAsoT�u �QMC	�wN ��PhP ��K
� 

_xW]Z � ��� E�CI�tK 
 ��� ^ B�� �bE�C	�tK 
 � � P�WAsl^ B������	� E�[oWAsoT�u �QMC	�wN ��PhP�� � � � � � � � �

ulr



�-�,�p� �����3�%<=�-���

Kg_ ? dyT Rt_xzoT

� � � Nlc]}�}~_bS @ [bfgXh\]T"ShT!d _xXhT.Z�}~TvXY\][nZ][ode[ozoreT.V3reW XY\]reVFZOryVhVUT.S Xm_xXhry[oW�� � � � � � � � � �

��� � L	cOXYa![o}�T.Vqf�Sh[o} XY\]T"} cOdeXYr �]dyTw\ @ � [bXh\]T.VUryVDXYT.V XYVF[bfgVhr�
!T�� � � � � � � � � � � � � �

� � � NlTvXhXYreW]z�[bft_bdyzo[bShreXh\]}�V�[oW�XY\]T�Xh\]ShT!T"sbT.SUVhry[bW]Vw[xf:MCI�IN ? _bVUT.Z�[oW�XY\]T
f�[oc]S ��Z]re}~T!W]Vhre[oWj_bd ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz �OSh[ ? deT.} � � � � � � � � � � � � � � � � �

� � � E�[o} �j_bSUryVU[oW�[bfOE3R-H6Xhry}�Tgf�[oS+sbT.SUVhry[bW]Vp[bf]MC	�wN ? _bVhT!Z"[oW�XY\]T f�[ocOS ��ZOry}�T.W]VUry[oWj_xd
ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz �OSh[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � NlTvXhXYreW]z�[bft_bdyzo[bShreXh\]}�V�[oW�XY\]T�Xh\]ShT!T"sbT.SUVhry[bW]Vw[xf:MCI�IN ? _bVUT.Z�[oW�XY\]T
W]ryWOT ��ZOry}�T.W]VUry[oWj_xd�reW�sbT.WAXY[bS @ f�[oSUT.a _xVUXYreW]z �]Sh[ ? dyT!} � � � � � � � � � � � � � � � �

� � � E�[o} �j_bSUryVU[oW�[bfOE3R-H6Xhry}�Tgf�[oS+sbT.SUVhry[bW]Vp[bf]MC	�wN ? _bVhT!Z"[oW�XY\]T:W]reW]T ��Z]ry}�T.WOVhry[bWj_bd
ryWAsoT!WAXY[oS @ f�[oShT!a _bV XYryWOz �OSh[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � �DT.VhcOdeXYVD[bf*XY\OT"Xh\]ShT!T4sx_bSUr _ ? dyTIVUT.deT.a!Xhry[oW_ � �OSh[A_bam\OT.Vqf�[oS3XY\OT�^nC�M �]Sh[ ? dyT!} � �b�

� � � NlTvXhXYreW]z�[bft_bdyzo[bShreXh\]}�V�[oW�XY\]T�Xh\]ShT!T"sbT.SUVhry[bW]Vw[xf:MCI�IN ? _bVUT.Z�[oW�XY\]T
^lC	M �]SU[ ? deT.} � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � � E�[o} �j_bSUryVh[bW�[xf:E3R-H XYre}~T	f�[oSqT._bam\�soT.SUVhre[oW[xf:MCI�IN%c]VUryW]z�XY\]T�Xh\]ShT!T
sx_bShry_ ? dyTIVhT.deT.avXYry[bW_ � �]Sh[o_bam\]T.V ? _bVUT.Z�[oW�XY\]T4^lC	M �]Sh[ ? dyT.} � � � � � � � � � � �

��� � Nlc]}�}~_bS @ [bfgXh\]T �]Sh[ ��[oVUT.Z�}~TvXY\][nZ][ode[ozoreT.V3reW XY\]reVFZOryVhVUT.S Xm_xXhry[oW � � � � � � � � �

uOrer



���0� '����	���

�.���� ��$��0� �4�����

����� ����	�
����	�
���

Kq\]TIa.T.WAXhSY_bd�[ ?� T.avXYr|soT�[bf [�� T.Sh_xXYre[oW]V>ShT!VhT _xSham\�ryV [��OXYre}~r�
 _xXhry[oW � � � � 
Or � T ��
�� Xh[ Z][8Xh\]ryW]zbV

? T.VUX c]W]Z]T!S XY\]T3zbresoT!W=a.reSha.cO}~V Xm_bW]a!T.V ����Kq\]reV zoT!W]T.Sh_bdOa![oW]a.T �OX-\j_bV _	zoShT._xX }~_bW @ _ � �]dyrea _xXhry[oWOV


f�[oS reW]VUXY_bW]a!T�
�ryW�_breShderyW]T �jT.TvX>_bVhVUryzoWO}~T!W�X � � � � 
AZ]reVUXYSUr ? clXYry[bW [bf zo[n[lZ]V _bW]Z�ShT!Vh[oc]SUa.T!V � � � 
�T.}�T.S �

zoT!W]a @ _bW]Z~ShT!Vha.cOT	[�� T.SY_kXYry[bW]V � � � 
nT.WAsnrySh[bW]}~T!WAXm_bd`}~_bWj_bzoT!}~T!WAX � � ��� 
�{jWj_bW]a!r _bd �]dy_bW]W]reW]z	� � � ��


ryWAsbT.WAXY[oS @ a![oWAXYSU[od � � � ��
o}~_bW � [ � T!St_xW]Z ShT!Vh[ocOSha.T3_bdyde[la._xXYre[oW � �,� � 
o}&_xWnclf _ba!Xhc]ShreW]zw[xfjzo[n[lZ]V � � ��


�]SU[lZ]cOa!XYre[oW �]Sh[na.T!VhV0a![oWAXYSU[od	� � � ��
�SUryV � }~_bWj_xzoT.}�T.WAX � �b� � 
�VhT.��c]T!W]a.reW]z _bW]Z Vham\OT.Z]c]deryW]z [bf

Xm_xV ��V � � � � 
 XhT.deT.a.[b}~} cOW]rya._xXYre[oW]V � � � � 
3_bWOZ/XhSY_ ��a�a.[oWAXYSU[od � � ��� ��Kq\]T � T!dyd�� ��W][ � W �OSh[ ? deT.}

[bf�}&_kulre}~r�
.ryWOz%_�deryW]T._bSIf�c]WOa!XYre[oW [�sbT.S�_�a![oWAsoT�u � [od @ \]T!Z]Sh[bW reV���W][ � W6_xV4deryW]T._bS �]SU[ozoSY_x} �

}�ryW]z � �o� 
 � � � 
+_xW]Z XY\]T8zoT.W]T!SY_bd �]Sh[ ? dyT!} [bf-a![oWAsoT�u�[��OXhry}�r�
 _kXYry[bW�reVwXh[ {jW]Z XY\OT }~reW]ry}8c]}

[bft_=a.[oWAsoT�u � [oSq��cj_bVUrya![oWAsoTvu �qf�c]W]a!Xhry[oW�[oW_ {jW]r|XYT ��Z]ry}�T.WOVhry[bWj_bd a.[oWAsoT�u ? [nZ @ � �b� � �

E�[o} �]cOXhT.S�}�[lZOT.dyreW]z reV	\j_ snryW]z�_ �]Sh[xf�[oc]W]Z�T � T.avX4[oW�Vha.reT.WAXYr|{ja=ShT!VhT._bSham\ ��M_bW @ �]Sh[ �

a.T!VhVUT.V�_bShT&Vh[5a.[b} �]deTvu XY\]_xX �]\ @ Vhrea _bd3T�u ��T!Shry}�T.WAXY_xXYre[oW reV8XY[n[0XYre}~T�a.[bW]Vhc]}�ryWOz [oS8Xh[l[ T�u �

� T.W]VUresoT �I[oS�
3_bV�ryW�XY\OTa._bVhT[bf � T _xXh\]T.S~}~[nZ]T!dyryWOz�
 �]\ @ VUrya._bdwT�u ��T!Shry}�T.WAXhV~}~_ @ Vhre} �]d @6? T

ry} � [oVhVUr ? deT � CwV8_�ShT!Vhc]d|X 
 Tvu � T.Shre}~T!WAXYV4\j_ soT�ryW]a!ShT _xVhryWOzod @ XYc]SUW]T.Z XY[�}&_kXY\]T!}&_xXhrya._bdt}�[lZOT.dyV

XY[�Vhre} c]d _kXYT3XY\OT.VhTIa.[o} �]dyT�u�V @ V XYT.}�V �-CwZOsx_bW]a.T!V3ryW�a.[b} �]clXm_xXhry[oWj_xd ��[ � T.S \j_ soT�_bdedy[ � T.Z ? [bXh\

zoSUT _xXhT.S�a.[b} �]deTvulreX @ _bW]Z�}�[oShT8TvunXYT!W]Vhr|soT�c]VhT�[bf>VhcOam\ }�[lZ]T!dyV �4�IrySUXhcj_bded @ T!sbT.S @ _bShT._�[xf�VUa.r �

T.WOa.T�
 T!W]zoryWOT.T.SUryW]z�
p_bW]Z5XYT!am\]W][ode[oz @ ryV�_ � T!a!XYT!Z � C�a![o} �OcOXYT!S	Tvu � T.Shre}~T!WAX	� � � �:ryV	_�W�c]} ? T!S

[bfgShc]WOVF[xfgXh\]T"a.[nZ]T � reXY\%sx_bSUry[oc]VqreW �]cOXhV � LIf XYT!W�
]XY\]T"a![lZ]T!VF_bShT"a.[b} �]clXm_xXhry[oWj_xdyd @ T�u ��T!W]Vhr|soT

XY[4ShcOW�
n_bW]Z~_4a![o}~}�[oW�[ ?� T!a!XhresoTF[bf�_bW�Tvu ��T!Shre}~T!W�X ryV Xh[�[ ? Xm_breW�_4a![o} �OcOXm_xXhry[oW]_bdyd @ ��T ��a.reT.WAX

�



�

ShT!V � [oW]VUTqVhc]S f _ba.Tq_ � �]Sh[ ulry}~_xXhry[oW � _ � � � _ � 
o}�T!XY_b}~[nZ]T!d �+[bfjXY\OTq[ocOX �OcOX �gKq\]T �]c]S ��[bVhTq[bf`Z T!VhrezoW

_bW]Z _ Wj_bd @ VUryV*[bfja [o} �OcOXYT!StT u � T.SUry}�T.WAXYV � BDCFE3� � ryV*XY[ �OSh[,snryZ]T }~TvXY\][nZ]V f�[oSga![oW]Z]cOa!XYreW]z	a![o} �

�]cOXhT.S3T�u ��T!Shry}�T.WAXhV�XY[ ? cOrydyZ&_8}�T!Xm_x}~[nZ]T.d`XY\]_xX3a._bW ? TIT ��a.reT.WAXYd @ T!} �]de[ @ T.Z Xh[ ry} �]SU[�sbTIXY\OT

� T.SUf�[bSh}~_bW]a.T~[bfD_0a![o} �]dyT�u V @ VUXhT.}��0Kq\]T a![o} �]cOXYT!S8T�u � T.SUry}�T.WAX reV�X @ �]rea _bded @ _0VUry} cOd _xXhry[oW

}�[lZ]T!d ��� � 
 ? clX:ryW8Xh\]ryVgZ]ryVUVhT!SUXm_kXYry[bW�
bXY\OT3a.[o} �]cOXhT.SgTvu ��T!Shre}~T!W�XhV-_bShT�_bdydn[��OXhry}�r�
._xXYre[oW"}~[nZ]T.deV �

�DT.a.T!WAX ShTvsnryT � V4[bf3BFCFE3�2}�T!XY\O[lZ]V4_bSUT�zoresbT.W reW E�\OT.W�
gKqVhc]r 
 �3_xSUXY[bW _bWOZ CwdydyT!W � � � ��_xW]Z

E�\]T!W�
`KqVhc]r 
 �3_bSUXh[oW�_bW]Z0MT.a �xT.VU\]T.re}~T!S � �b��� �

M cOdeXYr|sx_bShry_xXYT-_ Zj_ �OXhresoT S T!zoShT!VhVhre[oW8V �]dyreW]T.V � M�C	�wN � \]_,sbT ? T.T.W8_ � �]deryT!Z�reW8BDCFE3� � ? _bVUT.Z

_ � �OSh[A_bam\OT.VIf�[oSFa.[bW�XhryW�c][ocOV ��V Xm_xXhT8V XY[nam\j_bVUXhrya�Z @ Wj_b}�rya � Sh[ozbSY_b}�}~reW]z � NlB�R 
 � � ��
 � � 
 �,��
 � ��


� ��
 �o� 
 � � � � 
-M _bS �b[,s Z T.a.reVhre[oW � SU[la!T.VhVUT.V � M0B�R 
 � � � 
 � � � � 
:_bWOZ�
 }�[oVUX8ShT.a!T.WAXYd @ 
tX � [ ��VUXm_xzoT

V Xh[lam\]_bVUXhrya � Sh[ozbSY_b}�}~reW]z � NOR 
 � � � � � �&Kq\OT BDCFE3� � ? _bVUT.Z�NOB�R2_xW]Z MB�R2_ � �]SU[A_bam\]T!V8c]VUT.Z

_bW�Tvu � T.SUry}�T.WAXm_bdjZOT.VhrezoW=XY[4Z]ryVUa.SUT!XYr�
.T3Xh\]TDa.[oWAXYreW�c][oc]V � [bS:W]T _bS ��a![oWAXYryW�c][bc]V�� VUXY_xXYTDV �j_ba.T�
O_xW]Z

XY\OT.W0cOVhT.Z MC	�wN XY[~_ � �]SU[,ulre}&_xXhT	XY\]T4a.[bW�XhryW�c][ocOVDsx_bdec]T�f�c]W]avXYry[bW�[,sbT.SwXh\]T"VUXY_xXYT4V �j_xa.T � P�W

�j_bS XYrea.c]dy_bS
pXY\OT%M0B�R2_ � �]dyrea _xXhry[oW5V XYc]Z]reT.Z6_xW _breShdyreW]T=ShTvsoT!WncOT }&_xWj_bzoT!}~T!W�X �]SU[ ? deT.} � reXh\

XY\OTq[ ?� T.avXYr|soTq[bf }�[oShT�_ba.a!c]SY_xXhT.d @ T.V XYre}&_xXhryW]zFXY\]T f _brySg}&_bS �bTvX:sb_xdyc]T [bf�_	VhT _kX-[�sbT.S Xhry}�T �*Kq\]T

X � [ ��V Xm_bzoTwNOR �]Sh[ ? dyT.}#VUXYcOZ]ryT!Z~_xW&_breShderyW]T �jT.TvX�_xVhVhrezoW]}�T.WAX>}~[nZ]T!dOXY\j_kX-VhT.T���V3_bW�_bVUVhryzbW]}~T!WAX

[bf _xrySha!SY_xf X>reW~XY\OTw{jSUVUX3V Xm_bzbTwXY\]_xX�V � _ � �]ryWOz [bfpa!ShT � ��a.[o} �j_xXhr ? deTF_brySUa.SY_kf X a._bW ? T	_bam\OryT!sbT.Z%reW

XY\OT VhT!a.[oW]Z VUXY_bzoT8Xh[ }~_kulry}�r�
.T4Tvu � T.avXYT.Z ShTvsoT!WncOT �8Kq\OT�BFCFE3� _ � �]SU[A_bam\ f�[oS	NOR � _bV�c]VUT.Z

XY[8a.ShT._xXYT"_ MC	�wN _ � �]SU[ uOre}&_kXYry[bW&[bfpXh\]TI{jSUVUX ��VUXY_bzoT	T�u � T.avXYT!Z �]SU[b{]X�[ ?� T.avXYr|soT	f�c]W]avXYre[oW�
OVU[

_bVqXY[�V ��T!T.Z0c ��Xh\]T�{jShV X ��V Xm_bzbT4[ �OXYre}~r�
 _xXhry[oW �

HFW]Z]T.S3Xh\]T"_bVUVhc]} �OXYre[oW&Xh\j_xXD_bW%[ �OXYre}~r�
 _xXhry[oW�f�c]W]avXYry[bW��0ryV3a![oWAsoT�u�
`r|X3ryV Z]T.VUrySUT.Z%XY\j_kX

XY\OT~SUT.V � [oW]VUT&VUc]SUf _ba!T&}�[lZOT.d��� XY\j_xX�T.V XYre}&_xXhT.V�� ? T�a.[oWAsbTvu _bV � T.ded �&^`[bS4T�uO_b} �OdyT�
*ryW�XY\OT

_ ? [,soT ��}~T!WAXYry[bW]T.Z�NlB�R 
�M0B�R 
�_bW]Z5NOR �]Sh[ ? dyT.}�V
`XY\OT8c]W]ZOT.Shd @ ryW]z�f�c]W]a!Xhry[oWryVFXY\]T![oShTvXYrya._bdyd @

a.[bW�sbTvu � E�[oWAsoT�ulreX @ reV�W][xX=_X @ �]rea _bd _bVhVUc]} �OXYre[oW [bfqV Xm_xXhryV XYrya._bd-}~[nZ]T!dyryWOz}�T!Xh\][lZOV
:_bWOZ6_

V � T.a!r _bder�
!T.Z%_ � �]Sh[A_xam\%} c]VUX ? T	ZOT!soT!dy[�� T.Z �>Kq\OT.ShT"_xShT	VUT!soT!SY_bd�[��OXYre[oW]V>f�[oS3BDCFE3� }�T!XY_b}~[nZ��

T.deryW]z�
bryWOa.dycOZ]ryW]z � [od @ W][o}�r _xdAShT.V ��[bW]VhTqVUc]SUf _ba!Tq}~[nZ]T!dyV � � � 
oV �j_xXYry_bdna.[oSUShT.dy_xXYre[oW8}�[nZ]T.deV
o_�� � � _ ��




�

��ShrezoryW]z � � � ��
lMCI�IN 
ASUT.zoSUT.VUVhry[bW�XhShT.T!V � � ��
n�b� � 
n_bW]Z~_bSUXhre{ja._bdOW]T!c]SY_xdjW]T!X � [oS ��V � ��� � �:GF[ � TvsoT.S�


[bf3Xh\]T.VUT�
g[oW]d @ �]_bSY_b}�T!XhShrea � [od @ WO[o}~ry_bdt}�[nZ]T.deV�_xW]Z6MCI�IN�a _bW ? T~_bZj_ �lXYT.Z XY[0_ba.a![o}~}�[ �

Zj_xXhT8XY\OT=a.[oWAsoT�ulreX @ a![oW]VUXhSY_breWAX ����T.a._bc]VUT �j_bSY_x}~TvXYShrea � [od @ W][b}~ry_bd }~[nZ]T.deV	_bSUT���W][ � W5XY[ ? T

ryWOVhc���a.reT.WAX	f�[oSFa.[b} �]deTvu0_ � �OSh[ ulry}~_xXYre[oW]V
�MCI�IN0reVFXh\]T ? T.V X�[��OXhry[oW �IE�[oWAsoT�u � MCI�IN c]VUT.V

XY\OT%}~[nZ]re{]a _xXhry[oW [bf ? [xXY\6XY\]T%MC	�wN ? _bVhreV8f�c]W]avXYre[oW]V�_bW]Z�_xdyzo[oSUreXh\]}~V"XY[ ? c]rydeZ6_ Vhc]} [bf

a.[bW�sbTvu�f�c]W]avXYre[oW]V��lXY\]T!ShT!f�[bShT�
jXh\]T�{jWj_bdp_ � �]Sh[ ulry}~_xXhry[oW � redyd ? T"a.[oWAsbTvu �

P�W �]Sh_ba!Xhrya.T�
-d _bSUzoT ��Vha _xdyT&a![o} �]dyT�u6[��OXhry}�r�
._xXYre[oW a._bW�ryWAso[bdesoT%\�c]WOZ]ShT!Z]V�[oS XY\][bc]VY_bWOZ]V

[bfwsb_xShr _ ? dyT!V �/CIdeXh\][oc]zb\ reW�_ BFCFE3� � ? _bVhT!Z _ � �OSh[A_bam\ [oW]T�a _bW Vhre} �]d @ _xXUXYT!} �OX~_ MC	�wN

_ � �OSh[ ulry}~_xXYre[oW [,soT!S _xdydOXh\]T.VUTDsx_bSUr _ ? dyT.V�
A}&_xW @ [bf XY\]T3sx_bSUr _ ? deT.V:}~_ @ \j_ soTDdereXhXhdyT T � T.a!X>[oW�XY\OT

� T.SUf�[bSh}~_bW]a.a!T	[bf [ ?  T.a!XhresbT �-Kq\�c]V
jreW [oShZOT.S�Xh[ ? T	a![o} �]cOXm_kXYry[bWj_bdyd @ ��T ��a!ryT.WAX
�_ Zj_xXm_�}~reW]ryW]z

VUXhT � XY[�a.[oWOZ]c]a!X�sx_bShry_ ? deT0VhT!dyT!a!XYre[oW ryV%W]T!T.Z]T!Z � Kq\OryV�VUXhT ��VUT �j_xSY_xXhT.V ��[bXhT.WAXYry_bdyd @ a.Shr|XYrea _bd

sx_bShry_ ? deT.V�f�SU[o};a!dyT._bShd @ SUT.Z]cOW]Zj_bWAX�[oW]T!V � B�_kXm_ }�ryW]reW]z0reV8XY\]T �OSh[na.T.VUV�[bfFTvu �]dy[bSY_xXhry[oW6_xW]Z

_bWj_xd @ VhreV
 ?A@ _bcOXY[b}&_xXhrya4[oSIVUT.}�r ��_bcOXY[b}&_xXhrya"}�T _bW]V�
�[bf>dy_bShzoT4��cj_bWAXYr|XYreT.V	[bf-Z]_xXm_&reW [oSUZ]T.SIXh[

Z]reVha.[,sbT.S=}�T _bW]reW]zbf�c]d �j_kXhXYT!ShW]V _bW]Z SUc]dyT!V � � T.ShS @ _xW]Z��pryW][ � � � � � �5N�Xm_xXhryVUXhrya._bd-Zj_xXm_}~reW]ryW]z

ryV4Tvu �]de[oSY_kXY[oS @ Zj_xXm__bWj_bd @ VhryV � r|XY\ dereXUXYdyT=[bS�W][\�c]}&_xW ryWAXhT.SY_xa!XYre[oW c]VhreW]z0a![o} �OcOXm_xXhry[oW]_bdyd @

f�T _xVhr ? dyTtXhT.am\]W]re��c]T.V�
br � T � 
,XY\]T>_xXUXYT!} �OX�XY[q{jW]Z4c]W���W][ � W8reWAXYT.SUT.V XYryWOzqVUXYSUc]a!Xhc]ShT � � T.zb}&_bW � �b��� � �

Kq\]T �]Sh[ ? dyT.}
[xf3sx_bShry_ ? dyT�VUT.dyT!a!Xhry[oW [oS�VUc ? VUT!X=VUT.dyT!a!Xhry[oW _bShreVhT.V�ryW Zj_xXm_�}~reW]ryWOz � \OT.W

[oW]T � _bWAXYV:XY[4Tvu �]dy_bryW�_�SUT.V � [oW]VUTFsx_bSUr _ ? dyT3[bf�ryWAXhT.ShT!VUX ?A@ }�T _bW]V:[xf+_�Vhc ? VhTvX�[bf XY\OTFa._bW]Z]reZj_xXhT

Tvu �]dy_bWj_xXh[oS @ sb_xShr _ ? dyT!V
 ? cOX�XY\]T!ShT�ryV�c]W]a!T.S Xm_breW�X @ _ ? [bcOX � \]ryam\ Vhc ? VhT!XXY[�c]VUT � �>_xShr _ ? dyT

VhT!dyT!a!XYre[oW0reV �j_xSUXYrea.c]dy_bShd @ [bf-reWAXYT.SUT.V X � \]T!W XY\]T�WncO} ? T!SI[bf-a._bW]Z]reZj_xXhT�T�u �Od _bWj_kXY[oS @ sx_bSUr _ ? dyT.V

ryVqdy_bShzbT�
]_xW]Z�}&_bW @ ShT.ZOc]W]Zj_bWAXw[oSqrySUShT!dyT!sx_bWAX3sx_bSUr _ ? dyT.V3_bShT	Xh\][oc]zo\AXqXh[ ? T �]ShT!VhT!W�X �>�>_xShr _ ? dyT

VhT!dyT!a!XYre[oW }�T!XY\O[lZ]V%\]_,sbT ? T!T.W Z]T!sbT.dy[ ��T!Z reW ShT!zoShT!VhVhre[oW �]Sh[ ? dyT!}~V�
 � \]T!ShT5XY\OT5WncO} ? T!S%[bf

[ ? VUT.S sb_kXYry[bW]V ��� �~reV~dy_bShzoT!S~Xh\j_bW�Xh\]T W�c]} ? T.S~[bf�sx_bShry_ ? dyT!V ��� � �2NlryW]a!T0reW�_ BDCFE3� � ? _bVUT.Z

_ � �OSh[A_bam\�
tT _xam\ [ ? VUT.SUsx_xXhry[oW ShT!�ncOryShT!V _�a.[o} �]cOXY_xXYre[oWj_bded @ ��T�u ��T!W]Vhr|soT�a.[o} �]cOXhT.S4Tvu � T.Shre}~T!WAX

ShcOW�
 sx_bSUr _ ? deT VhT!dyT!a!XYre[oW/Vh\][ocOdyZ/ryZ]T._bdyd @ ? T�a.[oW]ZOc]a!XhT.Z _xf XhT.S�_�Vh}~_bdyd�WncO} ? T!S�[bf	a![o} �OcOXYT!S

Tvu � T.SUry}�T.WAX&SUc]W]V�
3dyr��bT.d @ f�T � T!S&ShcOW]V ��� � XY\j_xW/Xh\]TW�c]} ? T!S~[bfwsx_bShry_ ? dyT!V ��� � ��P�W�[bShZ]T!S�Xh[



�

_bZ]ZOShT.VUV�XY\]reV �Ud _bSUzoT � _bWOZ VU}&_xdyd � � �]Sh[ ? dyT.} 
�Xh\]ryV	ZOryVhVUT.S Xm_xXhry[oW�VUXhc]Z]reT.V"_%} c]d|XYr �OdyT"XYT.V XYreW]z

�]SU[la!T.Z]c]SUT ? _bVhT!Z[oW�XY\OT"f _bdyVUT4Z ryVha![,soT.S @ S _xXhT � ^ B�� 
 � � � �q_bW]Z�SUT.zoSUT.VhVUry[oW�XYSUT.T!V � � � � �

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

Kq\]reVqZ]ryVUVhT!SUXm_kXYry[bW_xZ]Z]ShT!VhVUT.VDX � [�a.SUreXYrea _bd�a.[o} � [oW]T.WAXhV3f�[oSq[��OXhry}�r�
 _kXYry[bW&a.[b} �]clXYT.SqT�u �

� T.Shre}~T!WAXYV��

� �DP�Z]T!WAXYre{]a _xXhry[oW~[bf � [bXYT!W�Xhr _bded @ ry} ��[oS Xm_bWAX>ryW �]cOX Tvu �]d _xWj_xXY[bS @ sx_bShry_ ? deT.V:snr _�Z]_xXm_4}~reW]ryW]z

sx_bSUr _ ? deT	VhT!dyT!a!XYre[oW%f�[oS3XY\OT � d _bSUzoT �0_bW]Z�Vh}~_bdyd � � �]Sh[ ? dyT!} �

���wE�[oWAsbTvulreX @ [bft_�MC	�wN�SUT.V ��[oWOVhT4Vhc]S f _ba.T"}�[lZ]T!d�{]XDXY[�a![o} �OcOXYT!SFT�u ��T!Shry}�T.WAXDZj_kXm_ �

Kq\]TI_ � �]SU[A_bam\]T!V �]Sh[ ��[oVUT.Z reW�Xh\]ryV>Z]reVhVhT!SUXY_xXYre[oW&_xW]Z TvulreVUXYreW]z4}~TvXY\][nZ]V>Tvu �]dy[bShT.Z _bShTFdyreVUXYT!Z&reW

Kg_ ? dyT � � �4_bW]Z�Z]T.VUa.SUr ? T.Z ? ShryT�� @�? T.dy[ � �-CId|XY\][bc]zo\%sx_bShry_ ? dyT�VUT.deT.a!Xhry[oW�reVFa![oW]Z]cOa!XYT!Z �]SUry[oS3Xh[

{]XUXYryWOz&E�[bW�sbTvu � M�C	�wN 
 Xh\]T"d _xXUXYT!S � ryded ? T �OShT.VUT.WAXYT!Z0{jSUVUXFryW%XY\OryVqZ]reVhVhT!SUXY_xXYre[oW �

Kg_ ? deT � ��� � NlcO}~}~_bS @ [bf*XY\]T"ShT!d _xXhT.Z�}�T!XY\O[lZ][bdy[ozoreT.V3reW%XY\]reVqZ]ryVUVhT.S Xm_xXhry[oW

R:SU[���[bVhT.Z0MTvXY\][nZ][ode[ozoryT!V �tulryV XYreW]z~MT!Xh\][lZOdy[ozoreT.V
NnXY_xXYreVUXhrya _xd+B�_xXY_~M�ryW]reW]z ^ B����oE�C	�gK E�CI�tK

P�WAsbT.ShVUT ^ B�� ^ B��
N�Xm_xXhryVUXhrya._bdpM[nZ]T!dyryWOz E�[oWAsoTvu �QMC	�wN ��P M�C	�wN

E�[bW�sbTvu � M�C	�wN ��PUP C�NO��� MCI�IN
E�[oWAsoT�u �QMC	�wN ��PhP ��K

E�[oWAsbTvulreX @ [bfIXh\]T5MCI�IN _ � �]SU[,ulre}&_xXhry[oW�SUT.��c]rySUT.V~ShT ��VUXhShc]avXYc]SUryW]z6_xW]Z�a![oW]VUXhSY_breW]ryWOz

XY\OT ? _xVhryV�f�c]WOa!XYre[oW]V�XY\]_xX8a![o} �]ShreVhT�MCI�IN � K � [sbT.ShVUry[oWOV8[bf�ShT ��VUXhShc]avXYc]SUryW]z�[bf�Xh\]T&MC	�wN

ryWAXhT.SY_xa!XYre[oW ? _bVUryV f�c]W]avXYre[oW]V�_bShT5ZOT!soT!dy[�� T.Z�
 � \]T.SUT Xh\]T E�[oWAsoTvu �QMC	�wN ��P%reV%Vhre} �]deT.S�
 ? clX

E�[oWAsoT�u � MCI�IN ��PhP ryV3}�[oShT �jTvulr ? dyT �>M�C	�wN%cOVhT.VF_8f�[oS � _xShZ�VhT._bSham\%XY[�VUT.dyT!a!X ? _xVhryV f�c]W]a!Xhry[oWOV

_bW]Z�_ ? _ba � � _bSUZ VhT._bSham\�Xh[ � �]Shc]WOT � ? _xVhryV=f�c]WOa!XYre[oW]V ��C3X T._bam\�r|XYT.Sh_xXYre[oW�
-XY\]T�}�T!XY\O[lZ/[bf

dyT._bVUX3Vh��cj_bSUT.V
 � \]ream\�\j_bVF_ a.de[oVhT!Z�f�[bSh} VU[odyclXYry[bW�
lreVqc]VhT!Z�Xh[ {]XqXY\OT�a.[nT ��a.reT.WAXYVD[bf*XY\]T ? _bVhreV



�

f�c]W]avXYre[oW]V ���F_xXY\OT.S	XY\]_bW a!ShT._xXYreW]z�_�a![oW]V XYSY_xryW]T!Z deT _bV X"Vh��cj_bSUT.V8[ �OXYre}~r�
 _xXhry[oW �]Sh[ ? dyT.} XY\j_kX

� [oc]dyZ&ShT.��c]reShTI_�W�c]}�T.Shrea _bd [��OXhry}�r�
._xXYre[oW=}~TvXY\][nZ�
�XY\]Tw}~TvXY\][nZ]V ryW~Xh\]ryV Z]ryVUVhT!SUXm_kXYry[bW&}�[lZ]r|f @

XY\OT>f�[oS � _xShZ�_bW]Z ? _ba � � _bSUZ=_bdezo[oShr|XY\]}�V�Xh[wV ��T!a.re{]a _bded @ am\OT.a �"XY\j_xX Xh\]T deT _bV X*Vh��cj_bSUT.VtT!VUXhry}~_xXYT!V

VY_kXYryV f @ Xh\]T a![oW]VUXhSY_breWAXYVIf�[oSIa.[oWAsoT�ulreX @ �4C#sx_bSUr _bWAX	[xf E�[oWAsoTvu �QMC	�wN ��PUP � E�[oWAsoTvu �QMC	�wN ��PUP �

K���ryV4Z]T!sbT.dy[ ��T!Z XY\j_kX8VUT!XYV8_a![oW]VhT!SUsx_xXhresoT�XY\]SUT.VU\][odyZ [oW Vh_xXYreVUf _bavXYre[oW [xf�XY\OT&a.[bW]VUXhSY_breW�XhV4Xh[

V � T.T!Z c �0Xh\]T4VhT _xSham\5_bdezo[oSUreXY\O}~V ��HFdeXYre}&_kXYT.d @ 
]a![oWAsoT�uOr|X @ reVDzocj_bSh_bWAXYT.T!Z ?A@ a.[oW]V XYSUc]a!XhryW]z&_bW

_ � �OSh[ ulry}~_xXYre[oW&XY\]_xXFryVD_=Vhc]} [xfta![oWAsoTvu�XhT.SU}~V �

K*[�_bZ]Z]SUT.VUVIXY\]T �Ud _bSUzoT � _bW]Z VU}&_bded � � sx_bShry_ ? deT�VUT.dyT!a!Xhry[oW �OSh[ ? deT.} 
 Xh\]ryVwZ]ryVUVhT!SUXm_kXYry[bW

VUXhc]Z]reT.V3SUT.zoSUT.VhVUry[oW XhShT!T.V � � � ��_bW]Z�_8}8c]deXhr �]deT3XYT.V XYreW]z �]SU[la!T.Z]c]SUT ? _bVUT.Z%[oW&Xh\]T�^ B�� � � � �:Kq\]T

_bdezo[oShr|XY\]}2[xf�a d _bVUVhre{]a _xXhry[oW=_ W]Z�S T!zoShT!VhVhre[oW=X SUT.T.V � E�C	�tK��tc]VUT.V ? reWj_bS @ ShT!a.c]SUVhr|soT �j_bS XYreXhry[oWOryW]z

XY[�VhT �j_bSh_xXYT�XY\]T�T�u �Od _bWj_kXY[oS @ sb_xShr _ ? dyT V �j_ba!T~reW�Xh[SUT.avXm_bW]zbc]d _bS�SUT.zore[oW]V ? _bVUT.Z [oW VUry}�rydy_bShr|X @

[bf-XY\OT=ShT.V ��[bW]VhT � � T.S f�[oSh}~_bW]a!T8}�T _bVUc]ShT �wsx_bdyc]T!V �"�>_bShry_ ? deT.VwXh\j_xX"_xShT=c]VUT.Z5XY[ �j_xSUXYr|XYre[oW0XY\OT

V �]_ba.T�_bSUT a.[bW]VhreZ]T.SUT.Z XY[ ? T re} � [oSUXY_bWAX �I^ B�� cOVhT.V	Xh\]T � � sx_bdyc]T!VIf�Sh[b} VUT �j_xSY_xXhT=\ @ � [bXY\OT.VhreV

XYT!VUXhV=[oW�T _bam\�[bfDXY\OT Tvu �]dy_bWj_xXh[oS @ sb_xShr _ ? dyT!V
:_bWOZ XY\]T �xT @ reV ryZ]T!WAXYref @ reW]zXh\]T XY\]SUT.VU\][odyZ � �

sx_bdycOTwXY\]_xX3VUT �j_bSh_xXYT!V�XY\OT	ry} ��[bSUXm_xW�X>sx_bShry_ ? deT.V-f�Sh[o}�XY\OT	c]W]re} � [oSUXY_bWAX>[oW]T.V �>Gw[ � TvsoT!S
`^ B��

�]SU[la!T.Z]c]SUT.V � T!ShT XYSY_xZ]reXhry[oWj_xdyd @ ZOT!soT!dy[�� T.Z f�[oS%a.dy_bVhVUre{ja._xXYre[oW�
I_bW]Z W][bX�ShT!zoShT!VhVhre[oW�
	VU[/X � [

W]T � sbT.SUVhry[bW]V=_bSUT&Z]TvsoT.de[�� T.Z XY[0\j_bW]Z]deT~Xh\]T&a![oWAXYryW�c][bc]V [oS�W]T _bS ��a![oWAXYryW�c][bc]V8Wj_kXYc]SUT [bfq[ocOS

[��OXhry}�r�
._xXYre[oW�f�c]W]a!Xhry[oWOVgXY\]_xXtf�[oSU}2XY\]T3cOW]Z]T.SUd @ ryWOzIShT!V � [oW]VUTqVhc]S f _ba.T!V � Kq\]T3{]ShVUX ^ B�� soT!ShVhre[oW

c]VUT.V8E�C	�tK#Xh[�a _xXhT.zo[oSUr�
!T�Xh\]T=XY\]T � T.S f�[oSh}~_bW]a!T�}�T _xVhc]SUT�[ ? VhT!SUsx_xXYre[oW]V"ryWAXh[_ {jWOreXYT�VUT!X4[bf

zoSU[oc �]V � ^ B����oE�CI�tK�� �oKq\OTwVUT.a.[bW]Z&soT!ShVUry[oW�Z]T!sbT.de[��]V�P�WAsbT.ShVUT�^ B�� 
oryW � \]ream\~Xh\]TwzbSh[oc �OryW]zoV

_bSUT ? _bVUT.Z5[oW Xh\]T Tvu �]dy_bWj_xXh[oS @ sx_bShry_ ? deT.V
 ryWOVUXYT._bZ5[bf-[oW Xh\]T SUT.V � [oW]VUT.V �8^jc]S XY\]T!S	Z]ryVUa.c]VUVhre[oW

_ ? [ocOX~VUXY_xXYreVUXYrea _bdq}�[nZ]T.deryW]z5}�T!Xh\][lZOV�f�[oS~BDCFE3� _xW]Z�Zj_xXY_ }�ryWOryW]z _ � �OSh[A_bam\OT.V%_bSUTzbresoT!W

ryW5E�\j_ �OXhT.S"��� �3_ba ��zoSh[bc]W]Z5[oW0Xh\]T�MCI�IN _xdyzo[oSUreXh\]} � ryded*_bdyVU[ ? T �]Sh[,snryZOT.Z5ryW5E�\j_ �OXhT.S"���

E�[oWAsoT�u8sbT.SUVhry[bW]Vg[xf`MCI�IN � ryded ? T>Z]T!Vha.SUr ? T.Z�ryW�E�\j_ �OXhT.S � � r|XY\4a.[o} �]cOXY_xXYre[oWj_bdbShT.VUc]deXhV c]VhreW]z

_bW reWAsoT.WAXh[oS @ f�[oShT!a _bV XYreW]z�NOB�R �]SU[ ? deT.} � � ��
�� � � �:E�\j_ �OXYT!S � �]SUT.VUT.WAXYT!Z�Xh\]T sx_bSUr _ ? dyT-VhT!dyT.avXYre[oW



�

_ � �OSh[A_bam\OT.V:_bWOZ8a.[b} �]clXm_xXhry[oWj_xdAShT.VUc]deXhVtc]VUryW]zI_FX � [ ��V Xm_bzbTqNOR�_breShdyreW]T �jT!T!X:_xVhVhrezoW]}�T.WAX }�[nZ]T.d

� � � � �-^tryWj_xdyd @ 
nXh\]T"a.[oWOa.dycOVhry[bW]VF_bW]Z%f�cOXYcOShT � [bS ��_bSUT�zoresbT.W�ryWE�\j_ �OXhT.S ���



���0� '����	� �

<=� � �)%� �����0$ �%�0$ �>�!���I�%�"�8�%� �(� �w���!� �

� ��� � 	 ��	�
 � 	�
 	 ���>� ��� ����
 ��� � � 	�� ��� � � ��� ���	������� � 
� �
M0_xW @ SUT!f�T.SUT.W]a!T.V [bW V Xm_xXhryVUXhrya._bdq}~[nZ]T!dyryWOz5}~TvXY\][nZ]V�f�[oS�a.[o} �]cOXhT.S�Tvu � T.Shre}~T!WAXYV _xW]Z

Zj_xXY_�}~reW]ryW]z�}~_ @=? TDf�[bc]W]Z�ryW~E�\]T.W�
lKqVUc]r�
 �3_bS XY[oW�_bWOZ~CwdydyT!W � � � ��
lE�\]T!W�
nKqVhc]r 
 ��_bSUXh[oW&_xW]Z

MT!a �bT.VU\]T.re}~T!S � �b���>_bWOZ KqVUc]r�
tE�\]T.W�
 �br _xW]z�_bW]Z CIVhdy_bW]Z][bzA_bW � � � � �~C ? ShreT!f Tvu �]d _xWj_xXYre[oW�[bf

a _xW]Z]ryZ]_xXYT�}�T!Xh\][lZOVDf�[bSDBFCFE3� � ? _bVhT!Z0[��OXhry}�r�
._xXYre[oW&reVqzoresbT.W ? T!dy[ � �

� ��� ��� ' �
��� � � � 
���>� � �� � � ��� ��� �
� ��	 ������� ��� �
��[ u6_bW]Z � rydeVh[oW � ��� �OSh[�� [oVhT!Z SUT.V ��[oWOVhT�Vhc]S f _ba.T%}�[nZ]T.deryW]z ��Kq\]T%}~_breW6zo[A_bd � _bV Xh[

ryZOT.WAXYr|f @ Xh\]T deT!soT!dyV [xfqXY\]T T�u �]d _bW]_xXY[oS @ sx_bSUr _ ? dyT.V���[�sbT.S8Xh\]T T�u � T.SUry}�T.WAXm_xd�ShT!zory[bW��
XY\j_kX
[��OXhry}�r�
!T.Z Xh\]T�}~T._bW6ShT!V � [oW]VhT�� ��NnXhT.T � T.V X~_bVha!T.WAX � reXY\6{jSUVUX ��[oSUZ]T.S=}�[lZOT.dyV � T!ShT�c]VhT!Z/Xh[
}�[�sbT&XY[ � _bShZOV XY\]T SUT.zore[oW [bfqXh\]T%[��OXhry} cO} 
t_bW]Z Xh\]T.W�VhT!a.[oWOZ���[oSUZ]T.S=}�[nZ]T.deV � T.SUT%c]VhT!Z�Xh[

{jW]Z _8VUXY_xXYre[oWj_bS @ ��[oreWAX Xh\j_xX Z]T!{jWOT.Z�_8}~_kulry} cO} 
A}�ryW]re} c]} 
o[oS>VY_bZOZ]dyT ��[oreWAX � Kq\]TIzoT.W]T!SY_bd

f�[oSU} [bft_�S T.V ��[oWOVhT4V c]S f _ba.T�� �wN ��}�[lZOT.d+reVw_ � [od @ W][b}~ry_bd�[xftZ]T!zoShT!T�� �
�� ��� �����������! #"%$&� $('�$  )"	$*" +�, $ � $ + '�$(' +  #"%$-� $.$('0/$

"%$1" +�, $ " 2 ,�+ � $ + 2 '�$(' + ' 2  �343536 "7$ � $ 8
$
8:9:9:9:8
$;'0<$ 3

�wN�}�[lZOT.dyVD_xShT4ShT.dy_xXYr|soT!d @ T._bV @ Xh[~cOVhT�
 VhreW]a.T"XY\OT @ _bSUT4deryW]T._bSq}�[lZ]T!dyV�
`_bW]Z�XY\]T4dyreW]T _bSq}�[nZ]T.d

XY[n[odeV�}~_ @~? T"_ � �]deryT.Z � Kq\]T�Z]reVY_bZOsx_bWAXY_bzoT	reV�XY\j_kXqrefpXh\]T�VhT!dyT.avXYT!Z � [od @ WO[o}~ry_bdjf�[oSh} Z][nT.VqW][xX

}~_xXYam\0Xh\]T8XhShc]T SUT.V ��[oWOVhT=VhcOSUf _ba!T�
�Xh\]T.W Xh\]T }�[lZ]T!dgreVIreWj_bZ]T!�nc]_xXYT �4M[oShT�ShTvf�T.ShT!W]a.T!V�f�[oS	�wN

}�[lZ]T!dyV3a._bW ? T�f�[oc]WOZreW � [,u�_bW]Z�B	SY_ � T.S � � �*_bWOZ0M @ T.SUV	_bWOZ M[bW�Xhzo[o}�T.S @ � � ��� �
�



�

� ��� � � �� ��	�
���F� �����
�����	�
��������� � � �
N �]_xXYry_bdIa![oShSUT.d _kXYry[bW�[oS � ��SUryzoreW]z�
 � }~[nZ]T!dyV~{]ShVUX�_ � ��T._bShT!Z ryW�XY\OT {jT.deZ [xf�zbT.[oV Xm_xXhryV �

XYrea.V � � ��� � Kq\]T!VhTF}~[nZ]T.deV-_bShTqWO[ � �]ShTvsx_bdyT!W�X>reW�Xh\]TF_bShT._�[bf�V �j_xXhr _bd]V Xm_xXhryV XYrya!V � � � � � ��ShryzbryW]zIf�[bS

a.[b} �]clXYT.S4Tvu � T.SUry}�T.WAXYV4c]VhT!V _ �3_ @ T.VUr _bW ��T!ShV ��T!a!XYr|soT � T � z � 
 � � � � �	XY[�}~[nZ]T.d:T._bam\ a![o} �OcOXYT!S

Tvu � T.SUry}�T.WAXD[ ? VUT.SUsx_xXhry[oW�_xVD_�SUT _bder�
._xXYre[oW~f�SU[o} _ V XY[nam\j_bVUXhrya �]SU[la!T.VUV
`T!sbT.W�XY\][ocOzo\%XY\]T�a![o} �

�]cOXhT.S3T�u ��T!Shry}�T.WAX�ryV�ZOT!XYT!Sh}�ryW]reVUXhrya �gKq\]T�zoT!W]T.Sh_bd�f�[oSU} }~[nZ]T.deV>Xh\]T �UV XY[nam\j_bV XYrya � ShT!V � [oW]VUT��
_bVF_ f�c]W]avXYry[bW�[xfgXh\]T"Tvu �]d _xWj_xXY[bS @ sx_bSUr _ ? deT.V � �

� ��� � ������	��
 � ���� �.� �� �� �.� ���
� \]T!ShT0Xh\]T dyreW]T _xS�}�[nZ]T.dFa.[o} � [oW]T.WAX&a.[oW]VUryV XYV&[xf �nWO[ � W�f�cOW]a!Xhry[oW]V ��� ��� � � reXh\�c]W���W][ � W
a.[nT ��a!ryT.WAXhV � � 
�_bW]Z XY\OT V XY[nam\j_bVUXhrya a.[o} � [oW]T.WAX�� ��� �%reV�_/Sh_bW]Z][o} �]Sh[na.T!VhV
"a![o}~}�[oW]d @

_bVUVhc]}�T.Z=XY[ ? TFi"_bc]VhVUr _bW�
 � reXh\=}~T._bW 
.T!Sh[4_bW]Z�a.[,sx_bSUr _bW]a!T�f�c]W]avXYre[oW]V�� a![,sb_xShry[bzoSY_b} �pZ]T.a._ @ T.Z

� reXh\�Z]ryV Xm_bW]a!T �

� ��� ��� � ��������� ������� ����� ��� �
E�CI�tK 
�Z]TvsoT!dy[�� T.Z ?A@ ��ShT!ry}~_bW�TvX%_bd � � ��� ��
q\]_bV ? T.T!W _ � [��]c]dy_bS~Z]_xXm_ }~reW]ryW]z�XY[n[od

f�[oS�VUc ��T!SUsnryVUT.Z dyT _xShW]reW]z%ryW�Zj_xXY_%}~reW]ryW]z �8P�X4ryV�T!VhVhT!WAXYr _xdyd @ _bW _ � �]SU[A_bam\ cOXYredyr�
.ryWOz ShT!a.c]SUVhresbT

�j_bS XYr|XYry[bW]ryW]z � ? ryWj_xS @ V �OdyreXhV�� 
 � reXh\ _f�[oS � _xShZ V XYT � � reVhT �]SU[la!T.Z]cOShT&Xh\j_xX=_xZ]Z]V }�[lZOT.d:XYT!Sh}�V

_bW]Z ? _ba � � _bShZ �]SU[la!T.Z]c]SUT f�[oS �]SUc]W]ryWOz �gKq\OT�}�[lZ]T!dAXYT.SU}~V �j_bS XYr|XYry[bW4Xh\]T T�u �]d _bW]_xXY[oS @ sb_xShr _ ? dyT

� ��V �j_ba.T"reW�Xh[�Z]ryV  [oryWAXq\ @ ��T!S ��ShT.avXm_bWOzoc]d _xSFSUT.zore[oW]V3snr _=reW]Z]rya._xXY[bS f�c]W]avXYre[oW]V��
��� � ' ��� ��� � �

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

� \]T!ShT	XY\OT �UV �]dyr|X � � [oreW�X �&��Z]T!{jWOT.V3XY\OT	VhT �j_bSY_kXYry[bW [bfpXY\OTIShT!zory[bW]V �:Kq\]TI}~[nZ]T.d`XYT!Sh}�V' � _bSUT
XY\OT ? _bVhreVIf�c]W]avXYre[oW]V�[bf-XY\OT�_ � �]SU[,ulre}&_xXhry[oW � reXh\5c]W���W][ � W a![lT���a.ryT!WAXYV �8C(c]W]r|sb_xShr _kXYT ? _bVhreV



�

f�c]W]avXYre[oW ryV�_8VhreW]zodeTwreW]Z]rya._xXY[bS>f�c]WOa!XYre[oW � � \]rydeTI_bW&ryWAXYT!SY_bavXYry[bW ? _bVUryV f�cOW]a!Xhry[oW reV3_ �OSh[nZ]c]a!X�[bf

c]W]r|sx_bShry_xXYT ? _bVhreV3f�c]W]a!Xhry[oWOV �-Kq\]T�E�C	�tK�}~[nZ]T.d�f�[oSh} ryV3XY\OT.W

� ��� � ��� � ���  �"
� ��


� � ' � �.� � 3 � ��� ���

Kq\]T �j_bS XYr|XYry[bW]ryW]z[bfFXY\]T � ��V �j_ba!T�ZO[lT!V�WO[bX �bT!T � Xh\]T �j_bSUT.WAX�}~[nZ]T!d�XYT!Sh}�V=VhryWOa.T%XY\]T @ _bSUT

ShT!Z]c]W]Z]_bWAX � ^`[bS3ryW]V Xm_bWOa.T�
`_xVhVhcO}~T"XY\]T"a!c]ShSUT.WAXFVhT!Xw\j_bVqXh\]T"}~[nZ]T.d XYT!Sh} �

' � ��� ��� � �
'
�
�
� ��� � �

'
�
%

� �!� � ����� �

_bW]Z�XY\OT"f�[bS � _bShZ�VUXhT � � ryVUT _bdezo[oSUreXY\O} am\O[l[oVUT.VDXY[�_bZ]Z

'�� �.� ��� ' � �.� � � ' � � � � � � � �
'
�
�
� ��� � �

'
�
%

� �	� � �
'
�
�
��� �	3 � ��� � �

Kq\]T!W XY\]T�}�[lZ]T!d XYT!Sh} 
greW Xh\]ryV"a _xVhT _ �j_bSUT.WAX ? _bVhreV4f�cOW]a!Xhry[oW�
 ' � �.� ��ryV"Z]SU[�� � T.Z f�SU[o} XY\OT
a.cOShShT!WAX"VhT!X �	Kq\�c]V
+Xh\]T SUT.a.cOShVhr|soT �j_xSUXYr|XYre[oW]ryWOz~_xdyzo[oSUreXh\]} �]Sh[nZ]c]a!T.V�_ ? ryWj_xS @ XYSUT.T � r|XY\ XY\OT

a.cOShShT!WAX:VhTvX [bfj}�[nZ]T.dAXYT!Sh}�V	' � ��� �pa.[bW]VhreVUXYreW]zI[xf]XY\]T�
 dyT._,sbT.Vg[oSgXhT.Sh}�ryW]_bdAW][nZ]T.Vg[bf]XY\OT XYSUT.T�


T _xam\�[xf � \Oryam\�a.[oSUShT!V � [oW]Z]V:XY["_	ZOr � T.ShT!WAX-ShT.zbry[oW� � �gP�W �]_bSUXhrya.cOd _bS�
xXY\OT3{jWj_bd]SUT.zoSUT.VUVhry[bW XYShT!T
_ � �OSh[ ulry}~_xXYre[oW~XhT.W]Z]V3Xh[ a.[bW]VhreVUXq[bf*\]rezo\]T!S ��[bShZ]T!S�ryWAXhT.SY_xa!XYre[oW]V ryW]V XYT _xZ%[bf dy[ � T.S ��[oShZOT.S�XhT.Sh}�V


� \]ream\reV3XY\]T�}~_  [oSqZ]Sh_ � ? _ba � [bf E�C	�gK �`^`[bS3XY\]T�a._bVhT4[bf*ShT!zoShT!VhVhre[oW�
 E�CI�tK�}�ryW]re}~r�
.T!V XY\OT

Vh��cj_xShT.Z�T!ShSh[bS	dy[oVUVwf�c]WOa!XYre[oW�
p_xW]Z0XY\OT�_ � �]SU[,ulre}&_xXhry[oW�ryV	_ �]ryT!a.T � ryVhT ��a![oW]VUXY_bWAX�f�c]W]avXYry[bW ��P�W

XY\OTwa!d _bVUVhre{]a _xXhry[oW�ShT!zoShT!VhVUry[oW�XYShT!T�
nT _bam\&ShT.zbry[oW�� � ryV-a!d _bVUVhre{]T.Z~Xh[�[bW]Tw[xf�XY\OT	�2a.dy_bVhVUT.V �:Kq\]T
_bdezo[oShr|XY\]} reVqTvuO_ba!Xhd @ Xh\]T"VY_b}�T4_bVqf�[oSqShT!zoShT!VhVUry[oW�
 ? cOX � reXY\�_=Z]r � T!ShT.WAXFdy[bVhV3f�c]W]avXYre[oW �

^jShreT.Z]}~_bW=TvX�_xd � � � � �`reWAXYSh[nZ]c]a!T.Z�XY\]TDa![oW]a.T �OXYV [bf ? [n[oVUXhryW]z � ^jShT.cOW]Z&_xW]Z Nnam\j_ �]reShT � � � � �

Nlam\j_ �]rySUT � � � � �F_bW]Z ? _xzozoryWOz � � ShT.re}&_xW � � � � � ��Kq\]T ? _xzozoryWOz _ � �OSh[A_bam\ {OXYVIXh\]T Z]T!a.ryVUry[oWXYShT!T

}�[lZ]T!dgVUT!sbT.SY_xdtXYre}~T!Vw[oW ? [n[oVUXhSY_ �0Vhc ? Vh_b} �]dyT!V�_bW]Z cOVhT.V	Xh\]T _ sbT.SY_xzoT=[bf Xh\]T Z]T!a.ryVUry[oWXYShT!T.V �

Kq\]T reZ]T _ [bf ? [n[oV XYryWOz ryV�XY[ re} �OSh[,soT�XY\]T5_xa.a.cOSY_ba @ [bf4_ zoresbT.W dyT._bShWOryW]z _bdyzb[oShr|XY\]}�� Kq\]T

? [l[oV XYT!Z XYSUT.T!V~[oS�} cOdeXYr �]dyT _bZj_ �OXhresbTSUT.zoSUT.VhVUry[oW/XYSUT.T.V � M�C	�tK 
 ^jShryT!Z]}~_bW � �x��� �=a.[bW]VhreVUX�[bf

dy[ � T.S ��[oSUZ]T.S ryWAXYT!SY_bavXYry[bW�XhT.Sh}�V �>M�[oShTwZ]T!XY_bryd`a _xW ? TDf�[oc]WOZ ryW&GI_bV XYryTFT!X3_bd � � �o� ��_bW]Z%E�\]T.W%TvX

_bd � � � � � �



�,�

� ��� ��� ����	 
�� 	 
�� � � � � �����3� � 	 ��� �����h�%����

C SUXYr|{ja.ry_bd`W T.cOSY_bd�W T!X � [oS � � CIJIJ �>}~[nZ]T.deV�_xShTwsbT.S @ � [��]c]dy_bS reW T.WOzoryW]T!T.SUryW]z ��VhT!T��pr � ���

}~_bW]W � � � �g[oS�Gw_ @ ��ryW � ��� �tf�[oSwZ]T!XY_brydeV�� �	� r��bT }~_bW @ W][oW���dyreW]T _bSFZj_xXY_&}�[lZ]T!dyreW]z _ � �]Sh[A_xam\]T.V�


C	JwJwV=a._bW ? T%c]VUT.Z�XY[5}�[lZOT.d�a![o} �]dyT�u SUT.d _kXYry[bW]Vh\]r �]V ? T!X � T.T!W SUT.V � [oW]VUT�_bW]Z�Tvu �]dy_bWj_xXh[oS @

sx_bShry_ ? deT.V �0P�W6zoT.W]T!SY_bd 
:_bW6CIJIJ }�[lZOT.d>ryV8SUT �]SUT.VUT.WAXYT!Z ?A@ _ ZOr _bzoSh_b}
[bfDW][nZ]T!V=ryW sx_bSUry[oc]V

d _ @ T.ShV � r|XY\ � T!ryzo\AXhT.Z�a.[oW]WOT.a!Xhry[oWOV ? T!X � T.T!W&W][nZ]T!V>reW=Z]r � T.SUT.WAX>d _ @ T!ShV � Kq\]ryV-V XYShcOa!XYcOShTDa _bW ? T

c]VUT.Z~Xh[�SUT �]SUT.VUT.WAXq_�sx_bShreT!X @ [bf�VUXY_xXYreVUXYrea _bdO}~[nZ]T.dlf�[oSh}�V
AreW]a.dec]Z]ryWOz4}8c]deXhr �]deT�dyreW]T _xS:ShT.zbShT.VUVhre[oW

_bW]Z �]SU[  T.avXYre[oW �]c]ShVUc]reX3ShT.zbShT.VUVhre[oW � GI_xVUXYreT�T!XF_bd � � �o��� � �-Jw[nZ]T!VqryW XY\OT4reW �]cOX3d _ @ T!SqShT �OShT.VUT.WAX

XY\OTT�u �Od _bWj_kXY[oS @ sb_xShr _ ? dyT!V
3_xW]Z WO[lZ]T!V&reW/Xh\]T[bcOX �]clX&dy_ @ T.S�ShT �]ShT!VhT.WAX Xh\]T�ShT.V ��[bW]VhT0sx_bSUr �

_ ? deT ��V�� �t^j[oS-_�dyryWOT _bSgShT.zbShT.VUVhre[oW~}�[nZ]T.d 
bXY\]T!ShTDryVtW]["\]ryZ]ZOT.W�d _ @ T!S
 ? cOX>}�[oShT�a.[o} �]dyT�u=}�[lZOT.dyV

ShT!��c]rySUT�_xXqdeT _bV Xq[oW]T � \]ryZ]ZOT.W �=dy_ @ T.S3reW ? TvX � T!T.W�XY\]TIryW �]clXD_bW]Z%[oclX �]cOXDdy_ @ T.SUV �:K*SY_bWOVUf�[oSU}&_ �

XYre[oW]V ? T!X � T.T!W0dy_ @ T.SUV � T � z � 
]ryW �]cOX3Xh[=\]ryZ]ZOT.W �3_bSUT�Z]T!{]W]T.Z ?A@ _bavXYresx_xXhry[oW�f�c]W]avXYry[bW]V
][xf � \Oryam\

XY\OT.ShT4_bSUT"}&_bW @ f�[oSh}�V � Gw_ @ ��ryW � ��� � � �

� ��� �	� � � � 	�
����� 
�� 	 �0� � �  	�
 � ����	���
��� � 
���� � !��
�� ���
�h��� ����
^jShreT.Z]}~_bW � � � �+Z]TvsoT.de[�� T.ZMC	�wN%_bVq_8V Xm_xXhryV XYrya._bd }~TvXY\][nZ f�[oS�\Oryzo\���Z]ry}�T.WOVhry[bWj_bd`}~[nZ��

T.deryW]z � reXh\ reW�XhT.Sh_ba!Xhry[oW]V �%Kq\]T%M�C	�wN }~[nZ]T!d>reV8_�dyreW]T _bS"V Xm_xXhryVUXhrya._bd:}~[nZ]T!d � r|XY\ _�f�[oS � _bSUZ

VUXhT � � ryVUT�_bdyzo[bShreXh\]} Xh[%VhT.deT.avX�}~[nZ]T!dgXYT!Sh}�Vwf�[odedy[ � T.Z ?A@ _ ? _ba � � _bSUZ �OSh[na.T.ZOc]ShT8Xh[ {jW]Z5XY\OT

? T.VUX�Vhc ? VhT!X3[bf+XY\OTI}�[lZ]T!djXYT.SU}~V �:R:Shre[oS>Xh[=MCI�IN�
O^jShreT.Z]}~_bW�_bW]Z%Nlryd|soT.SU}&_xW � � ��� Z]TvsoT.de[�� T.Z

_ cOW]resx_bSUr _xXhT � _xZ]Z]reXhresbT �4sbT.ShVUry[oW � C MCI�IN/_ � �]SU[ uOre}&_kXYry[bW ? T.WOZ]V~Xh[ }�[lZOT.dDa.c]S sx_xXYc]SUT0_kX

sx_bShre[oc]V � ��W][bX �&dy[na _kXYry[bW]V
 _bW]Z[oW]T�[bf XY\OT8[ ?� T!a!XhresoT!V	[bf Xh\]T�f�[bS � _bShZ V XYT � � reVhT=_xdyzo[oSUreXh\]} reV

XY[�VUT.dyT!a!X8_ � �]SU[��]SUr _xXhT �nWO[bXYV � MCI�IN5ryV �jT�ulr ? deT @ T!X�a _xW ? T�T _bVUryd @ ry} �]dyT!}~T!WAXYT.Z�
 � reXY\�XY\OT

a.[b} �]clXm_xXhry[oWj_xd T � [oSUX�Z]T ��T!W]Z]T.WAX8ryW �j_bSUX�[oW�XY\]T�W�c]} ? T.S4[bf ? _xVhryV�f�c]WOa!XYre[oW]V�_bZ]Z]T!Z Xh[XY\OT

}�[lZ]T!d � Kq\OT8M�C	�wN�_ � �]Sh[ ulry}~_xXYre[oW%\j_bVqXh\]T"zoT.W]T!SY_bd+f�[bSh}

�� � ��� � � � � ���  �"
� ��


� � ' � �.� ��� � �������



� �

� \]T!ShT ' � �.� �DryW]r|XYr _xdyd @ ryVI_ ? _bVUryVIf�cOW]a!Xhry[oW [xf XY\]T�f�[oSh} Z]T!Vha.SUr ? T.Z ? T.dy[ � reW �:��cj_xXYre[oW	� ��� � �

XY\]_xX dy_xXYT!S8a _xW ? T&Vh}�[l[bXh\]T.Z�
 
 ryV4XY\]T W�c]} ? T!S [bfDdyreW]T _xShd @ ryW]Z]T ��T!W]Z]T!W�X ? _bVhreV�f�c]W]avXYre[oW]V


_bW]Z � � ryVFXY\]T8c]W���W][ � W a![lT���a.ryT!WAX	f�[oSwXh\]T�� ��Xh\ ? _bVUryVIf�cOW]a!Xhry[oW �IP�W XY\]T f�[oS � _xShZ V XYT � � reVhT
_bdezo[oShr|XY\]} 
�c]W]r|sb_xShr _kXYT ? _xVhryVqf�c]WOa!XYre[oW]VF_bSUT	XYShcOW]a _xXhT.Z�dyreW]T _bS f�c]W]a!Xhry[oWOV


��� � ' ����� � �  � ' � � � � � � �#" � ' �$� � � � � � ' � � � � � � � ��� � �

� \]T!ShT ��� � � � }&_ku � � �����F_xW]Z �8ryV:_wc]W]resx_bSUr _xXhT ��W][bX � �3_xVhryVgf�c]W]a!Xhry[oWOV ryW �j_xryShV a.[oSUShT!V � [oW]Z]reW]z
XY[ Xh\]T X � [�f�[bSh}�V	_ ? [,soT�_bSUT=_bZ]Z]T!Z�ryW XY\OT�_bdyzo[bShreXh\]}��	�-_bam\�Tvu �]dy_bWj_xXh[oS @ sx_bShry_ ? dyT�ryV	VUT �j_ �

SY_kXYT.d @ _bVUVhrezoW]T.Z�_�VhTvX-[bf�T.dyrezor ? dyT �nWO[bXYV�
l_xW]Z=XY\]T ��W][bXhV _xShTqam\][oVUT.W�XY["a.[bryW]a!ryZ]T � r|XY\=XY\OTqryW �]clX

dyTvsoT!dyVDShT �]ShT!VhT.WAXhT.Z5ryW%Xh\]T�Z]_xXm_ �>P�WAXYT!SY_bavXYry[bW ? _xVhryVqf�c]WOa!XYre[oW]VF_bSUT4a!ShT._xXYT!Z ?A@ } c]d|XYr �Od @ ryW]z _bW

TvulreVUXYreW]z ? _bVhreV4f�cOW]a!Xhry[oW � reXh\ XY\OT�X � [0f�[oSU}~V"[bf XY\]T�XYSUc]W]a _kXYT.Z dyryWOT _bS	f�c]WOa!XYre[oW reWAso[od|slreW]z�_

W]T � sx_bShry_ ? dyT � ��[bXh\ Xh\]T~T�ulryVUXhryW]z ? _xVhryV�f�c]WOa!XYre[oW _bW]Z�XY\]T�W]T � d @ a.SUT _xXhT.Z ryWAXYT!SY_bavXYry[bW ? _bVhreV

f�c]W]avXYre[oW _bSUT8a![oW]VhreZ]T.SUT.Z5reWXY\OT�MC	�wN0_ � �]Sh[ ulry}~_xXYre[oW �qKq\�c]V�
�XY\]T�f�[oSh} [bf:Xh\]T�� � XY\ ? _bVhreV
f�c]W]avXYre[oW�a _bW ? T � SUreXhXhT.W�_bV

' � ��� � � �	�
 2
��

��� 2 8 � ���

'��� 2
8 ��� � �

2
8 � � � � � � �������

� \]T!ShT
' �� 2

8 ��� ryV�Xh\]T	T�u �Od _bWj_kXY[oS @ sx_bSUr _ ? deTwa![oShSUT.V ��[oWOZ]ryW]z Xh[ XY\]T�� � XY\ XhShc]W]a._xXYT!Z�dyryWOT _bS-f�c]W]a �
XYre[oW0reWXh\]T�� ��Xh\ ? _bVUryVFf�c]W]a!Xhry[oW�
 � 2 8 � reVFXh\]T���W][bXwsx_bdyc]T4a.[bShShT!V � [oW]Z]reW]z&Xh[

' �� 2
8 ��� 
+_bWOZ�� 2 8 �

ryV  �0[oS � � � Kq\]T0VUT _bSUam\�f�[oS~WOT � ? _bVUryV�f�c]W]avXYry[bW]V&a._bW ? T0SUT.VUXhShrea!XYT!Z�XY[ ryWAXYT!SY_bavXYre[oW]V�[bf
_0}~_kulry} cO} [bShZ]T!S � T � z � 
�� �

%
� � T.SU}~r|XYV�c � XY\]SU[oc]zo\ XY\]SUT.T � f _ba!Xh[oS reW�XhT.Sh_ba!Xhry[oW]V � �5HFVhreW]z

_0zoT!W]T.Sh_bdyr�
.T!Z6a.Sh[bVhV � sx_bdyreZj_xXYre[oW VhT.deT.avXYry[bW a.SUreXYT!Shre[oW�
 ? _bVhreV8f�c]W]avXYry[bW]V=_bSUT _bZ]ZOT.Z/_ �j_breS _xX _

XYre}~T �lr � T ��
 ? [bXY\&f�[bSh}�V�[bf*�:��cj_xXhry[oW � ��� � � � Kq\OT"_bdyzo[bShreXh\]}(V XY[��]V � \]T.W 
������ ? _bVUryV>f�c]W]a!Xhry[oWOV
\j_ soT ? T.T.W VhT!dyT.avXYT!Z�
 � \OT.ShT 
������ ryV"c]VhT!S ��V � T.a.r|{jT.Z �~P�W }~[bVUX"a _xVhT.V�
gX � [ � � _ @ [oS	XY\OShT.T � � _ @
ryWAXhT.SY_xa!XYre[oW]VqVU\][oc]deZ ? T"Vhc���a!ryT.WAX �3M[bShT"Z]T!XY_brydeV3[oW0MC	�wN � rydyd ? T"a![�sbT.SUT.Z0reWNlT.avXYry[bW ��� ���



���

� ��� ��� ����  ��� 	�� ��	 	 ���~����	 � 
�� ��� � ��� ���	���
��� � 
����
�>_ �OW]r�� 
INnXYTvsoT.W i"[bd � ryam\�
w_xW]Z CIdyT�u Nl}�[ody_ � � � � �]SU[���[bVhT.Z _ soT!ShVUry[oW [bf�_6Vhc � � [oS X

soT!a!Xh[oS-}&_bam\OryW]T!Vtf�[oS SUT.zoSUT.VhVUry[oW�
Aa _bdedyT.Z=V c � � [oSUX:s T!a!XY[bS:S T.zbShT.VUVhre[oW � Nn�	� �greW � � � � 
 � \]ryam\�reV:_

Vhc ��T!SUsnryVUT.Z deT _bSUW]ryW]zD}�T!Xh\][lZ �gKq\]T ryZ]T._F[xf Nn���6reV Xh[wVUry} cOdeXm_xW]T.[ocOVhd @ }~reW]ry}�r�
!TtXY\]T>T.} �]reShrya._bd

a.dy_bVhVUre{ja._xXYre[oW�T.SUSh[oSpSh_xXYT-_xW]Z�}~_kulry}�r�
!TgXh\]T:zoT.[b}~TvXYShrea:}&_xShzoreW �pKq\]T-}~[nZ]T!d��]Sh[nZ]c]a!T.Z ?A@ Nn���

[oW]d @ Z]T � T.W]ZOVq[oW�_8Vhc ? VhTvXD[bfpXY\]TwXYSY_xryW]reW]z8Zj_kXm_�
 ? T!a _bcOVhT	XY\OT	a.[oV X3f�c]W]avXYre[oW&f�[oS ? c]rydeZ]ryWOz�XY\OT

}�[lZ]T!d3ryzbW][oShT!V=_bW @ XhSY_breW]ryW]z5Z]_xXm_ XY\]_xX�ryV reW6XY\]T�W]T!ryzo\ ? [oSh\][n[nZ6[bfDXY\]T�}�[lZ]T!d �]SUT.Z]rea!XYre[oW �

^jc]SUXh\]T.StZ]T!XY_brydeV [oW�Nn�	� a _xW ? TqShTvf�T.SUShT.Z�reW�E�[odyde[ ? T!SUXt_bW]Z~NlT!W]zory[ � � � �`_bW]Z�Gw_bVUXhryT3TvX>_bd � � �b��� �

� � � � � � � 
���� � ���F��� ��

NlreW]a.T-XY\OryVpZ]reVhVhT!SUXY_xXYre[oW4f�[na.cOVhT.V*[oW MC	�wN 
 f�c]S XY\]T!SgZ]TvXm_bredyV _bSUT �]Sh[,snryZ]T!Z8reW4Xh\]ryV VhT!a!Xhry[oW �

NlT!a!XYre[oW ��� ��� � Z]T!Vha.SUr ? T.V Xh\]T Vh}�[n[bXY\]T!Z�soT!ShVUry[oW [bf�M�C	�wN ��Kq\]T!W �j_bSh_bdydeT.dyr�
.T!Z/sbT.ShVUry[oWOV [bf

MCI�IN � � ��� ��� �	_xShT�ryWAXYSU[lZ]cOa.T.Z�ryW NnT.a!Xhry[oW ��� � � ��� ^treWj_bded @ 
�NlT!a!XYre[oW ��� ��� � �]SUT.VUT.WAXYV �jT�ulr ? deT

ry} �]deT.}�T.WAXm_xXhry[oWOV�[bf MC	�wN � �o� � �

� � � ��� � � � � 	 � 
�� � ��� ��
Kq\]TIBFCFE3� � ? _bVhT!Z�NOB�R �OSh[ ? deT.}�V-a _bded]f�[oS>_�W][oWOdyryWOT _bS:}�ryW]re}~r�
 _xXhry[oW�}~TvXY\][nZ ? T!a _bc]VUT

XY\OT8f�cOXYcOShT8sx_bdec]T�f�c]WOa!XYre[oW]V�_xW]Z XY\]T!ryS	MC	�wN _ � �]SU[ uOre}&_kXYry[bW]VI_xShT ? [bXY\0W][oW]deryW]T._bS �	L�WOT [bf

XY\OTw}�[oVUX-T���a.ryT!WAX � _ @ V>XY["{jW]Z�XY\]TD[��OXhry} cO}(ryV:c]VUryW]z"{jSUVUX�_bW]Z�VhT.a![oW]Z ZOT.Shr|sx_xXYr|soT.V �-E�dyT._bShd @ 


_ �]ryT!a.T � reVhT ��dyreW]T _xS~_ � �]Sh[ ulry}~_xXhry[oW6der��bTMCI�IN�
>ZO[lT!V~W][xX � [oVhVUT.VUV&a.[bW�XhryW�c][ocOV&Z]T!Shresx_xXhresbT.V �

^jShreT.Z]}~_bW�� V MC	�wN �]SU[,slreZ]T.V�_�a![oWAXYryW�c][bc]V {jSUVUX Z]T.SUresx_xXhresoTw_bW]Z&_�a![oWAXYryW�c][bc]V�VUT.a.[bW]Z Z]T!Shresx_ �

XYr|soTDT!sbT.S @ � \OT.ShTITvula.T �OX3_kX>Xh\]TDVhreZ]T �nWO[bXYV ?A@ ShT �]d _ba!ryW]z	Xh\]TDXYShcOW]a _xXhT.Z�dyreW]T _bS ? _bVhreV:f�c]W]a!Xhry[oWOV

�����
' � � � � � ryW0Xh\]T8f�[oS � _bSUZ5_bW]Z ? _ba � � _bSUZ�VUXYT � � ryVhT�_xdyzo[oSUreXh\]}~V � r|XY\ a!c ? rya�f�c]W]a!Xhry[oWOV �	K*[

zor|soT�MCI�IN a![oWAXYreWncOreX @ _bW]Z�_0a![oWAXYreWncO[oc]V=VhT!a.[oWOZ ��ryW]a!dyc]ZOryW]z�{jShV X ��ZOT.Shr|sx_xXYr|soT%_xX�XY\]T&VhryZOT

��W][bXhV
]��c]reW�XhryaFf�c]W]a!Xhry[oWOV�Z]T!ShresbT.Z ?A@ E�\]T.W�T!X3_bd � � � � ��_bShTIc]VhT!Z%ryW �]dy_ba.Tw[bf*^jShreT.Z]}~_bW�� V a!c ? rea



� �

f�c]W]avXYre[oW]V �:E�\]T.W � � � � Z]reVha![�sbT.SUT.Z&Xh\j_xX � \]T.W&Xh\]TFa.T.WAXhT.S ��W][bX��reV:XY[n[4f _bS:f�SU[o}(XY\]TF}�ryZ � [oryWAX
? T!X � T.T.W � _bW]Z �  �
OWO[oW]a.[bW�sbTvulreXhryT!Vw_xShT � [oVhVUr ? deT	ryW&Xh\]T�a.c ? rya"_bWOZ%�ncOryWAXYrea ? _bVUryV3f�c]W]avXYre[oW]V �
N � T.a!re{ja._bdyd @ 
 � \OT.W � T4\j_ soT

� � � �� � � � �
�

��� � � ��� [oS

� � �� � � � �
�

��� � � � � 3
� ����� �

� � � � � ' ��������� ���D� � �� � 	 
 ��� � � �&��� ��

Kq\]TryZ]T._ f�[oS �j_xSY_bdedyT.dqa![o} �]cOXYreW]z ryV ? _bVUT.Z [oW/XY\]T�f _ba!X�XY\]_xX~Xh\]TXY_bV ��[bfIVh[od|snryW]z _

�]SU[ ? dyT!} c]VUcj_bdyd @ a _xW ? TZOresnryZ]T!Z�ryWAXY[ _ W�c]} ? T!S~[bfwVh}~_bdedyT.S  [ ? V
 � \]ryam\ }&_ @6? T�a _bSUShryT!Z

[ocOX"VUry} cOdeXm_xW]T.[ocOVhd @ ��P�W�zoT!W]T.Sh_bd�
 �]_bSY_bdedyT!dga![o} �OcOXYreW]z%ShTvf�T.ShV�Xh[%Vh[od|slreW]z%ryWAXhT.W]VUresoT�a![o} �OcOXm_ �

XYre[oWj_bd �OSh[ ? deT.}�Vqslry_ �j_xSY_bdedyT.d�a.[o} �]cOXhT.ShVFryW[oShZOT.SDXY[�[ ? Xm_xryW�XY\]T�Vh[odecOXYre[oW%f _bVUXhT.S �DC �j_bSh_bdydeT.d

a.[b} �]clXYT.SIryV	_~VhT!X	[bf �]Sh[na.T!VhVU[oShV � [oS ��reW]z  [oryWAXhd @ XY[&Vh[od|soT=_ a![o} �OcOXm_xXhry[oW]_bd �]Sh[ ? dyT.}��IK � [

soT!ShVUry[oW]V&[bf4MCI�IN �]_bSY_bdedyT!dqa.[o} �]cOXhryW]z _bdyzb[oShr|XY\]}�V=\j_ soT ? T.T!W�Z]TvsoT.de[�� T.Z � L�WOT0[bf	Xh\]T.}

c]VUT.V=_ � ��V �]dyreW]T.V4soT.SUVhre[oW [bfFM�C	�wN � � ��
gZ]T!sbT.dy[ ��T!Z f�[oS�W�c]}�T.SUrya._bd-VUXm_ ? rydereX @5? _xVhT.Z6[bW �]c]SUT

�]reT.a.T � ryVUT ��deryW]T._bS ? _bVhreVwf�c]WOa!XYre[oW]V �wKq\]T8[bXY\]T!S � _bV	Z]TvsoT!dy[�� T.Z ?A@ KqVY_br
� � � � _bWOZ � _xV	cOXYredyr�
.T.Z

� reXh\]ryW�_�Z]T!a.ryVUry[oW ��}~_���ryW]z8f�Sh_b}�T � [oS � � B"M0^ � ? _xVhT.Z�[oW0E�\]T.W�T!Xw_bd � � � � � �

� � � ��� � � ��� 
 �!� ������ � � � � ��	 ��	�
��� �����w��� ��

K � [ �jT�uOr ? dyT�re} �]deT.}�T.WAXm_kXYry[bW]V	[bfqMC	�wN � T.SUT&a.[bW]VUXhShc]avXYT.Z ?A@ KqVh_br � � � � � � r �ICwcOXY[ �

}~_xXYrea�NnXh[�� �]reW]z=�Dc]dyT!V�f�[oSDMCI�IN ��C�NO��� MCI�IN���_bW]Z ��ryr �>�F[ ? c]VUXDMC	�wN �]P�W]V XYT._bZ�[bf*c]VhreW]z

XY\OT~[oSUryzoreWj_bd MC	�wN VUXh[�� �]reW]z�Shc]deT�Xh\j_xX�Z]T � T.WOZ]V8[oW _�cOVhT.S ��V ��T!a.re{]T.Z 
������=ryW�XY\]T MC	�wN
f�[oS � _bSUZ5VUXhT � � ryVUT�_bdyzo[bShreXh\]} 
jC�NO��� MCI�IN�VUXY[ �]V�_bcOXh[o}~_xXYrea _bded @ ? _bVhT!Z [bW0XY\]T8c]VY_bzbT [bf:XY\OT

a.[nT ��a!ryT.WAX>[bf�Z]T!XhT.Sh}�ryW]_xXYre[oW [oS>_bZ  cOVUXYT!Z~a![lT���a.ryT!WAX�[bf�Z]TvXYT.SU}~reWj_xXhry[oW �g�D[ ? c]V X3M�C	�wN�_bre}~V

XY[�[ ? Xm_breW�_ M�C	�wN/_ � �]Sh[ ulry}~_xXYre[oW Xh\j_xX�ryV deT.VUV�VUT.W]VUreXhresoT%Xh[ T�unXYShT!}~T � [oryWAXhV XY\]SU[oc]zo\/VhT �



� �

dyT!a!XhryW]z Xh\]T�dy[ � T.S ��[oShZOT.S3XYT!Sh}�Vq[,soT.SqXh\]T�\]ryzb\���[oSUZ]T.S�[oW]T.VDzor|soT!W�Xh\]T�a.[bW�XhShr ? cOXYre[oW]Vq[oS {]XYVF_bSUT

a.[b} �j_xSY_ ? deT �

��r �qMCI�IN � reXh\�CwcOXY[b}&_xXhrya"N�XY[�� �OryW]z��Dc]dyT!V

K � [I_xcOXY[o}~_xXhryatV XY[�� �]ryW]zDSUc]dyT!V _bShT:T!VUXm_ ? dyreVh\]T!Z ? _bVhT!Z�[oW�Xh\]T-am\j_bW]zoT!V ryW�XY\]T�� _bZ  c]V XYT!Z �

a.[nT ��a!ryT.WAX�[bfwZ]T!XhT.SU}~reWj_xXYre[oW � Kq\]T�{]ShVUX~_bclXY[o}~_xXYrea&V XY[�� �OryW]z�ShcOdyT � C	NO����P�� a.[o} �]cOXhT.V=XY\OT

Z]r � T!ShT.WOa.T ? T!X � T.T!W�XY\]T �]SUT!snry[ocOV �
/
��[oS��

/
�
�=_bWOZ�XY\]T�a.cOShShT!WAX �

/
��[oS �

/
�
� � Kq\]T0VUT.a![oW]Z

_bcOXh[o}~_xXYrea�V XY[�� �OryW]z%SUc]dyT ��C�NO����PUP��wryVwVhre}~red _bSqXY[%C	NO����P ? cOX	Xh\]T �]SU[���[bSUXYre[oW [bf:Xh\]T=am\j_bWOzoT

ryW �
/
_bW]Z �

/
�
reVIa.[bW]VhreZ]T.SUT.Z5_bVwXY\]T ? _bVhreVwf�[oSwa.[o} �j_bSUryVU[oW �FKq\]T=_ba!a.T �lXYT.Z Xh[odyT!SY_bWOa.T�f�[bSwXY\OT

Z]r � T!ShT.WOa.T"[oS3XY\OT �OSh[�� [oSUXhry[oW�[bf*XY\OT4am\]_bW]zoT4_bSUT4cOVhT.S ��V ��T!a.re{]T.Z �

��ryr � �F[ ? c]VUXIMCI�IN

�D[ ? c]V X�MC	�wN T.VUVhT.WAXhr _bded @ a.ShT._xXYT!V4_bW�_ � �]SU[ uOre}&_kXYry[bW0f�c]W]avXYry[bW � reXY\5de[ � T!S ��[bShZ]T!S	ryW��

XYT!SY_bavXYre[oW]VgXh\j_xXt\j_bV a![o} �]_bSY_ ? d @ zo[n[lZ4{]XtXh[	XY\]T Zj_xXm_�_xVgXY\OT3[oShrezoryW]_bdnMC	�wN _ � �OSh[ ulry}~_xXYre[oW �

P�X reV�a![oW]VUryZ]T!ShT.Z��USh[ ? c]VUX � ? T.a _xc]VhT de[ � T!S ��[bShZ]T!S8ryWAXhT.SY_xa!XYre[oW]V�_bShT�dyT!VhV�VhT.WOVhreXhresbT~XY[TvunXYSUT.}�T

� [oryWAXYV �

� ��� $ ��	 � � 
 � 
 ���
P�W�_ } cOdeXYr �]dyT"\ @ ��[xXY\]T!VhryV	XhT.V X 
pT!sx_bdecj_xXhryW]z�XY\]T=W�c]} ? T.SI[bf:f _bdyVUT � [oVhr|XYresbT.VwryV	T!VhVhT!WAXYr _xd

VhreW]a.T�_ �]c]SUT�c]VUT�[xf ryWOZ]resnryZOcj_bd�reWOf�T.SUT.W]a!T �OSh[na.T.ZOc]ShT!VwdeT _bZ]VqXh[&_�VhrezoW]re{]a _bWAXDW�c]} ? T.SF[bf*f _bdyVUT

� [oVhr|XYresbT.V � ��T!W  _b}�ryW]r _xW]Z GF[lam\ ? T.Shz � � � � �DKg_ ? deT ��� �4Vh\][ � VIXh\]T � [oVhVUr ? deT"[ocOXYa![o}�T.Vwf�SU[o} �
\ @ ��[bXh\]T.VUryVFXYT.V XYV �D^ _x}~red @ � � reVhT��:ShSU[oSF�w_kXYT � ^ � �-� � 
]XYSh_bZ]r|XYry[bWj_bdyd @ cOVhT.Z0_bVw_�f _b}�ryd @ T!ShSh[bS

SY_kXYT"ryW�XY\]T"VUa.[�� T8[bfg} c]d|XYr �]dyT	\ @ � [bXY\]T!VhreVwXYT!VUXhryW]z�
jreVDZ]T!{jWOT.Z _xVFXh\]T �]Sh[ ? _ ? rydereX @ [bf a!ShT _kXYryWOz

[oW]T"[oSq}�[oSUT	f _bdyVUT�ShT  T!a!Xhry[oW]V�
jr � T � 


^ � �-� � R-S ����� � ��� � ��� � �

� \]T!ShT���reV3XY\]T"W�c]} ? T.SD[bfgShT  T.avXYT.Z\ @ � [bXh\]T.VUT.VIzbresoT!W�Xh\]T"W�c]dyd+\ @ � [bXY\]T!VhreVwreV3XYShcOT �



� �

Kg_ ? dyT���� � � L	cOXYa![o}~T!Vqf�Sh[o} XY\]T"} c]d|XYr �]dyTw\ @ � [bXY\OT.VhreVFXhT.V XYVD[bf VUr�
!T �

CIa.a!T �OXIG ��� �FT  T.avX	G ��� K*[bXm_bd
K*ShcOT�G ��� � � � �
^`_bdyVUT"G ��� � � � 

K*[bXm_xd � �

$ �

Nl\]_ � T!S � � � � VUc]}�}&_bSUr�
!T.Z _ W�c]} ? T!S	[bf-}�T!XY\O[lZ]VIa.[oWAXYSU[odyderyW]z�XY\OT=^ � �-� �+L	W]T [bf-XY\OT

}�[oVUX4TvunXhT.W]VUresoT!d @ c]VUT.Z }�T!Xh\][nZ]V"ryV�XY\]T ��[oWlf�T.ShSU[oW]r-}�T!XY\O[lZ�
 � \]ream\ SUT  T.avXYV�G ��� ref ��� % � � 

� \]T!ShT ���`ryV Xh\]T	� � sx_bdyc]T�[bf�Xh\]T�
 � XY\�\ @ � [bXY\OT.VhreV � r � T � 
�G ��� � � K @ �]rya._bdyd @ 
 � � ryV:VhTvX>ryZ]T!W�Xhrya._bdyd @ f�[bS
_bded \ @ � [bXY\]T!VhT!V � T � z � 
 � ����� � �:Kq\�c]V
lXY\]Tw[�sbT.Sh_bdyd�^ � �-� reV�deT.VhV>XY\j_xW � �-LIXh\]T.S�f _x}~red @ � � reVhT
}�T!XY\O[lZ]V � T!ShT	ZOT!soT!dy[�� T.Z Xh[ T.WO\j_bW]a!TIXY\]T ��[ � T.S3[xfpXY\]T ��[oWOf�T!ShSh[bW]r�}�T!Xh\][nZ �:Gw[ � T!sbT.S
]Xh\]T @

XYT!W]ZXh[ ? T"[�sbT.SUd @ a.[oWOVhT.S sx_xXYr|soT4ryW�XYT.SU}~VF[bftZ]T!XhT.a!XhryW]z�f _bdyVUT"\ @ � [bXY\OT.VhT!V �wLIXY\]T!S � reVhT4VUXm_kXYT.Z�


XY\OT @ a._bW ? _bShT!d @ SUT  T.avXDXY\]T"W�c]dyd�\ @ � [bXY\OT.VhreVwzbresoT!Wr|XqryV3f _xdyVhT �

��T!W  _b}�ryW]rg_bW]Z�GF[lam\ ? T.SUz � � �tryWAXYSU[lZOc]a.T!Z�^ B���
`Z]Tv{jW]T!Z _bVwXY\]T T�u ��T!a!XYT!Z �]Sh[�� [oS XYry[bW

[bf+f _xdyVhT � [oVhr|XYr|soT.V>[ocOX�[bfp_xdydjShT  T.avXYT.Z%W�c]ded`\ @ � [bXY\OT.VhT!V �>Kq\]T	_xZOsx_bWAXm_bzoTF[bf ^tB���ryV-XY[8reZ]T.WAXhref @

_bV�}&_xW @ VhryzbW]re{ja._bWAX�\ @ � [bXY\OT.VhT!V�_bV ��[bVhVhr ? dyT � \]redyT�}~_bryWAXm_xryW]reW]z�_ VU}&_xdyd3W�c]} ? T.S�[bfwf _bdyVUT

� [oVhr|XYresbT.V�� NnXY[oSUT @ _bWOZ�Kqr ? Vh\OrySY_xW]r � � � � � ��re}#T!X _bd � � �A� � � � � r|XY\�_�d _bSUzoT�f _b}�ryd @ [bf�\ @ � [bXY\]T!VhT!V


XY\OT�_bZOsx_bWAXm_bzbT.V	[,soT!S4^ � �-�#_bSUT Vhc ? VUXm_xW�Xhr _bd �"P�W5Kt_ ? dyT���� � 
 �
$
ryVwXY\]T W�c]} ? T!S�[bf>ShT  T!a!XhT.Z

W�c]dyd*\ @ ��[bXh\]T.VUT.V�
g_xW]Z � reVwXY\OT W�c]} ? T.S	[bf:f _xdyVhT!d @ SUT  T.avXYT!Z W�c]dedg\ @ � [bXY\]T!VhT!V �4Kq\]T.W�^ B��2reV

Z]Tv{jW]T.Z0_bV ��� �

�� ���� ����� �� $ � 3 � ��� �,� �

��T!W  _b}�ryW]r�_bW]ZGw[nam\ ? T.SUz � � � �]SU[,soT.Z�XY\j_kXF_bW[bShZ]T!ShT.Z�� ��sx_bdec]T	a.[bW�XhSh[odeVqXY\]T"V � T.a!re{jT!Z0^tB�� �
Kq\]T=zoT!W]T.Sh_bd:^ B���� �OSh[na.T.ZOc]ShT8Xh[ Z]TvXYT.SU}~reW]T VUryzoW]r|{ja _xW�XIsb_xShr _ ? dyT!VIryV	_bVIf�[odedy[ � V��IE�[oW]VUryZ]T!S�_

VhTvXF[bft\ @ � [bXY\]T!VhT!V
�� � sx_bdyc]T!V
j_xW]Z[bShZ]T!ShT.Z�� ��sx_bdec]T.V�
]Z]T.WO[bXYT!Z G ��� 
 ��� 
`_xW]Z �

� � � 
]SUT.V � T.avXYr|soT.d @ �
� NlT!dyT!a!Xw_=a.[oW]V Xm_bWAX � 
 � \OT.ShT�� % � % � �



�,�

� ^treW]Z �
 � }~_ku�� 
 � � � � � % �
� � ������ 
 � \OT.ShT��0���.� � �� �8Z]T!W][bXYT!V�Xh\]T �]Sh[ ��[oS XYre[oW6[bfFXYShcOT

G ��� �
� P�f �
 � � 

	 � � Cwdyd+SUT  T.avXYT!Z G ��� � r|XY\ ��� % �

���� � � � r|XY\�^ B�� �	 � % � � T.dyVUT.r|f �
 �2��
 Z][
W][xXDShT  T!a!XI_bW @ \ @ ��[bXh\]T.VUryVFVhreW]a.T�	 ��� �

��ry}1T!X=_bd � � �o� �3ZOT.Vha!Shr ? T!Z _xW6_ � �]SU[A_bam\6XY[0VUXm_kXYryV XYrea _bd>ryWOf�T!ShT!W]a.T [xfDryW]Z]T ��T!W]Z]T!W]a.T�[bfDa._xXYT �

zo[oSUryT!V4reW T._bam\ a!T.dyd-reW Xh\]T~dy_bShzbT ��VUa _bdeT=a.[oWAXhryW]zoT!W]a @ XY_ ? dyT � r|XY\]reW Xh\]T&^tB��#f�SY_b}�T � [oS ��_xW]Z

_ � �OdyryT!Z�Xh\]T.reS �OSh[na.T.ZOc]ShT4XY[&reZ]T.WAXhref @ _�WncO} ? T!SI[bf:_b}~reW][�_ba.reZ]VFryWAso[od|soT!Z ryW � ��Vh\OT.T!X ? ShreZ]zoT!V
ryW �]SU[bXYT!ryW �



���0� '����	� �
���������I� ��� ��

Kq\]reVIam\j_ �OXYT!SIf�[la!c]VhT!V	[oW0Xh\]T8ZOT!soT!dy[��O}~T!W�XI[bf E�[oWAsoT�u � MCI�IN ��C#Z]TvXm_bredyT.ZZ]ryVUa.c]VUVhre[oW

f�[oSDa.[bW�sbTvuc]W]r|sx_bShry_xXYT ? _xVhryVDf�c]W]avXYre[oW]VDryV �]SUT.VhT!WAXYT.Z0ryW0NlT.avXYry[bW � � �"f�[odyde[ � T.Z ?A@ NlT.avXYre[oW ��� � 


� \]ream\~T�u �Od _breW]V:ryW�Z]TvXm_bredOXY\]TDW]T!a.T!VhVhr|X @ [bf ? c]rydeZ]ryWOz"_"a![oWAsoT�u~f�[bSh}#[xf�reW�XhT.Sh_ba!Xhry[oW XhT.Sh}�V �tKq\]T

a.[bW]a.T �OXYVq[bf+a.[oWAsoT�u�VhTvXYVq_xW]Z a.[bW�sbTvu%f�cOW]a!Xhry[oW]V�_bShT �j_bS XYrya!c]d _xShd @ ry} ��[oS Xm_bWAX>ryW~[��OXhry}�r�
 _kXYry[bW�


_bW]Z Z]T!Shresx_xXhresbT�a._bdya!c]d _kXYry[bW]V�_bSUT�[xf XYT.W T.} �]de[ @ T.Z f�[oS"T ��a.reT.WAX8[ �OXYre}~r�
 _xXhry[oW ��Kg[�zocj_xSY_bWAXYT!T

MCI�IN8a![oWAsoTvulr|X @ 
AX � [�}~_  [oS*}�[lZ]r|{ja _kXYry[bW]V*_bShT3}~_bZ]T � ����� a.[nT ��a.reT.WAXYV:_xShT3a![oW]VUXhSY_breW]T.Z8Vhc]am\

XY\]_xX �]_brySUVF[xf c]W]r|sx_bShry_xXYT ? _bVUryVDf�c]W]avXYry[bW]VF_bShT4zocj_bSh_bWAXYT!T.Z0Xh[  [oreW�Xhd @ f�[oSh} a![oWAsoTvuf�c]W]avXYre[oW]V��

� ���gKq\]T3f�[oSU}#[bf`reW�XhT.Sh_ba!Xhry[oW ? _xVhryVgf�c]W]a!Xhry[oWOV ryV:_ � �]Sh[ �]Shry_xXYT!d @ am\j_bW]zbT.Z �:C�a![oWAsoT�uOr|X @ �]Sh[n[bf`reV

�]SU[�snreZ]T.Z%f�[oS�Xh\]T �j_breShV3[xfgcOW]resx_bSUr _xXhT ? _bVUryV�f�cOW]a!Xhry[oW]VqreW ��c]ryWAXhryaIf�[oSU} reW�NlT.avXYre[oW � ��� 
]_bW]Z�reW

NlT!a!XYre[oW � � � � �IXY\OryV �]SU[l[bf�ryV:T�unXYT.WOZ]T.Z&f�[bS XY\]TDW]T � a.[oWAsbTvu�f�[oSh}�[bf�Xh\]TDryWAXYT!SY_bavXYre[oW ? _bVUryV:f�c]W]a �

XYre[oW]V �gK � [wsbT.ShVUry[oWOVg[bfjE�[oWAsoT�u �QMC	�wN8_bSUT ZOT.Shr|soT!Z �:NlT!a!Xhry[oW � � � Z]T!Vha!Shr ? T.VtE�[oWAsoT�u � MCI�IN ��P 


_bW]Z&NlT!a!XYre[oW � ���	Z]T!Vha!Shr ? T.V�E�[oWAsoT�u � MCI�IN ��PhP �nKq\]T �]Shre}&_xS @ ZOr � T.ShT!W]a.TDreV-Xh\]TDa.[oWAsbTvu�f�[oSh}�[bf

XY\OT4reWAXYT.Sh_ba!Xhry[oW ? _bVhreVDf�cOW]a!Xhry[oW]V�
 � \]T.SUT�E�[oWAsoTvu �QMC	�wN ��PqreVqVhre} �]deT.S�
 ? cOXIE�[oWAsbTvu � MCI�IN ��PhP

ryV"}�[oShT �jT�ulr ? deT � P�W _bZ]Z]r|XYry[bW�
*NlT.avXYre[oW � ��������ZOT.Vha!Shr ? T!V=E�[oWAsoT�u � MCI�IN ��PhP ��K 
t_�sb_xShr _xW�X�f�[bS

E�[oWAsoT�u � MCI�IN ��PhP �

M[nZ]r|{ja _xXhry[oWOV*[xf]XY\]T�MCI�IN8_xdyzo[oSUreXh\]}~V+_bShT W]T.T!Z]T.Z8Xh[w{]X E�[oWAsoT�u � MCI�IN �o^`SUryT!Z]}&_xW�� V

MCI�IN%^j[oS � _bSUZ�NnXYT � � reVhT�Cwdyzo[oSUreXh\]} � � � ��
Oc]VhT!Z�Xh[�_bZj_ �lXYresbT.d @ VUT.dyT!a!X ? _xVhryV f�c]W]a!Xhry[oWOV ? _bVUT.Z

[oW d _ba � ��[xf ��{]X
 reV~VU\][ � W�ryW/CIdezo[oShr|XY\]} ��� ^jShreT.Z]}~_bW�ShTvf�T.ShV�XY[ XY\]T�Tvu �]dy_bWj_xXh[oS @ sx_bSUr _ ? dyT.V

_bV����������
	������� 
>Vh[ XY\]reV=XYT.SU}~reW][ode[oz @ ryV=c]VUT.Z�reW�Xh\]ryV�am\j_ �OXYT!S � � [bXY\�E�[oWAsoTvu �QMC	�wN ��P�_xW]Z

E�[oWAsoT�u � MCI�IN ��PhP3SUT.��c]reShT�XY\]T�f�[odedy[ � ryWOz=_bdyzb[oShr|XY\]}�V��

� �



� �

� E�[oWAsbTvuP�WAXYT.Sh_ba!Xhry[oW�K*SY_bWOVUf�[oSU}&_xXhry[oW%Cwdyzo[bShreXh\]} � E�P�K�� � Cwdyzo[oSUreXh\]}~V �8_xW]Z � � �

� ^j[oS � _bSUZE�[lT��~a!ryT!W�XI�DT.VUXhShrea!XYre[oW%CIdezo[oSUreXY\O} � ^gE3� � � Cwdyzo[bShreXh\]}�V ��
j��
]_bW]Z � � �

� �3_xa � � _bSUZ0P�XYT!SY_xXhry[oW�[bftR:Shc]WOryW]z�_bW]Z�DT!{]XUXYryWOz � ��PQR-� � ��CIdezo[oShr|XY\]}�V � _bW]Z � � �

Kq\]T�E�P�K _bdezo[oShr|XY\]}�V=a.SUT _xXhT0XY\OT a.[oWAsbTvu f�[oSU}~V�[bf�Xh\]T ryWAXhT.SY_xa!XYre[oW ? _bVhreV~f�c]W]avXYre[oW]V ��Kq\]T

^*E3� _bdyzb[oShr|XY\]}�V _bSUTD}~[nZ]re{]a _xXhry[oW]Vg[bf�^`SUryT!Z]}&_xW�� V-^j[oS � _xShZ&NnXYT � � reVhTFCIdezo[oShr|XY\]}�XY\]_xX-ryW]a![oS �

� [oSY_xXhT.V�a.[oWAsoT�ulreX @ SUT.V XYShrea!Xhry[oW]V�[oW Xh\]T }�[lZOT.d-a.[nT ��a.reT.WAXYV � \]rydeT~VUT.dyT!a!XhryW]z ? _bVhreV�f�c]W]avXYre[oW]V �

^j[odyde[ � ryW]zIXh\]ryV�
AXY\]T ��PQR-� _bdyzb[oShr|XY\]}�Vtam\]T!a �=f�[oS-W][oW]a![oWAsoTvulr|XYryT!V�_xW]Z~T!dyre}~reWj_xXYT>XY\]T!} �tP�W~XY\OT

[oSUryzoreWj_bd3re} �]deT.}�T.WAXm_kXYry[bW�
>Xh\]T5E�[bW�sbTvu � M�C	�wN�_bdyzo[bShreXh\]} a![oc]dyZ ? c]redyZ�XY\]T0_ � �]SU[,ulre}&_xXhry[oW

?A@ reXYT!SY_xXhryW]z ? T!X � T.T.W6Xh\]T ^*E3� _bW]Z � PQR>� _bdezo[oShr|XY\]}�V � Gw[ � TvsoT!S
-reX � _bV Z]reVha.[,sbT.ShT!Z XY\j_kX

VhTvXhXhryW]z�_ V XYShrea!XhT.S � }�[oSUTIa.[bW]VhT!SUsx_xXYr|soT �3Xh\]ShT!Vh\][bdyZ%[oW Xh\]T�a.[oWAsbTvulreX @ SUT.V XYShrea!Xhry[oW]V�ryW XY\OT"^gE3�

_bdezo[oShr|XY\]} }�ryzo\AX @ ryT!dyZ ? T!XhXhT.S4_ � �OSh[ ulry}~_xXYre[oW f _bVUXhT.S�
t_bWOZ Xh\]ryV�deT.Z�XY[E�[oWAsoT�u �QMC	�wN ��PhP ��K

XY\]_xX-c]VhT!V�Cwdyzo[oSUreXh\]} ��� ^treWj_bdyd @ 
oNlT.avXYry[bW � � � � � �]ShT!VhT.WAXhV�a.[b} �]clXm_xXhry[oWj_xdOShT!Vhc]d|XYV-c]VUryW]z4_�f�[oc]S �

Z]re}~T!W]Vhre[oWj_bd _bW]Z�_ W]reW]T ��Z]ry}�T.WOVhry[bWj_bd>ryWAsoT!W�Xh[oS @ f�[oShT!a _bV XYreW]z5VUXh[lam\j_xVUXYrea%Z @ Wj_b}�rya �]Sh[ozbSY_b}

VUXhc]Z]reT.Z ?A@ E�\OT.W�T!X"_xd � � � ��� �IKq\]T8sx_bdycOT�f�c]W]avXYre[oW ryV ��W][ � W�Xh[ ? T a.[oWAsbTvu 
 _bW]Z Xh\]T ��cj_bdereX @

[bf*{]X �]Sh[nZ]c]a!T.Z ?A@ E�[oWAsoTvu �QMC	�wNryVqa![o} �j_bShT!Z%XY[=XY\j_kXw[xftC	NO� �QMC	�wN � ��� � �

� ��� � ��� � � ��� � 
 � � � 
��	 �0� � �
� �

C c]W]resx_bSUr _xXhT ? _bVhreV f�c]WOa!XYre[oW&reV T!reXh\]T.S>c]W �j_xryShT!Z [oS>[oW]Tw[bf*_ �j_xryS _bZ]Z]T!Z a.[oSUShT!V � [oW]Z]reW]z

XY[=Xh\]T	X � [=f�[oSU}~VqreW��:�nc]_xXYre[oW � ��� � � �:CIW�c]W �j_xryShT!Z�c]W]resx_bSUr _xXhT ? _xVhryV3f�cOW]a!Xhry[oW XY_��bT!Vw[oW%[bW]d @

[oW]T8[bf:XY\]T�f�[oSh}�VIreW5�:�nc]_xXYre[oW	� � � � � �	P�W XY\OryV	a._bVhT�
+reX � rydyd [oWOd @ f�[oSh} _ a![oWAsoTvu XYT.SU} reW0XY\OT

MCI�IN�_ � �]SU[ uOre}&_kXYry[bW&ref*r|XYVqa.[nT ��a!ryT.WAXFryVqWO[oW]W]T!zA_xXYr|soT �:P�W�Xh\]T�a _bVUT"[bf _ �j_xryS3[bfgc]W]r|sx_bShry_xXYT

? _bVUryVIf�cOW]a!Xhry[oW]V�
�XY\OT a.[nT ��a.reT.WAXYV�[xf�_ �]_brySw_bShT8a.[oW]VUryZ]T!ShT!Z�Xh[ozoTvXY\]T!S �4^j[oSIT�u]_x} �]deT�
�Xh\]T8Xh[��

X � [ �]dy[xXYV*ryW ^gryzoc]SUT � ��� Z]ryV �]d _ @ X � [If�[oSU}~V*ryW8�-��cj_kXYry[bW � � � � � � reXh\ � ��� �*Kq\]T3de[ � T!SgdeT!f X �]dy[bX
ryW ^tryzocOShT � ���8Vh\][ � V	XY\OT Vhc]} [bf>_ �j_xrySI[xf-c]W]resx_bSUr _xXhT4XhT.SU}~VFXY\j_xX @ ryT.deZ]V�_&a![oWAsoT�u f�c]W]avXYre[oW

� \]redyT Xh\]Tqdy[ � T.S:SUryzo\AX �Ody[bXtVh\][ � V:XY\]TqVUc]}#[xf�_ �]_bryS*XY\j_xX @ reT.deZ]V:_	a.[bW]a _ soTqf�c]WOa!XYre[oW �gKq\]T �bT @



� �

ryVgXY\]T3VUc]}#[xf Xh\]T3a![lT��~a!ryT!W�XhV f�[oStXh\]T �j_breS �t^`[bSgXY\OT3a.[oWAsbTvu�f�c]W]avXYre[oW�
bXh\]T�X � [4a![lT���a.ryT!WAXYV-_bSUT

� � �=_bW]Z � � 3�� 
 � \]ream\�VUc]}�V�XY[�� 3����-GF[ � T!sbT.S�
`f�[bS XY\OT�a.[oW]a._ soT�f�c]W]avXYry[bW�
lXh\]T	X � [�a![lT��~a!ryT!W�XhV
_bSUT�� � ��_bW]Z � �73�� 
 � \]ryam\0Vhc]}�VFXh[ � � 3����3P�Xwa _bW ? T4VhT!T.W0Xh\j_xXFXY\]T4a.SUreXhrya _xd�sx_bdyc]T4[bfgXY\]T4Vhc]}
ryV 
!T.SU[�
jVh[~_=a.[oWAsoT�u�f�c]W]a!Xhry[oW�a._bW ? T"zocj_bSh_bWAXYT!T.Z�ref XY\j_kXwVUc]} reVqW][oW]W]T!zA_xXhresoT �

−1 −0.5 0 0.5 1
−0.5

0

0.5

1

x

b−
(x

;0
)+

−1 −0.5 0 0.5 1
−0.5

0

0.5

1

x
b+

(x
;0

)+

−1 −0.5 0 0.5 1
−0.5

0

0.5

1

x

b−
(x

;0
)+

 −
 0

.5
* 

b+
(x

;0
)+

−1 −0.5 0 0.5 1
−0.5

0

0.5

1

x

b−
(x

;p
)+

 −
 1

.5
*b

+
(x

;0
)+

^tryzbc]ShT ����� �-Rg_brySq[xf ? _bVUryV3f�c]WOa!XYre[oW]V �

� � � � ��� � ���F� � 	 ������	 	 
�����< ��� 
 ����� � 	 	�
��� �
C W][oW]a![oWAsoTvu�MC	�wN _ � �OSh[ ulry}~_xXYre[oW"ryVtreW]\]T!ShT.WAXhd @ ��[bVhVhr ? dyT ? T.a _xc]VhT3reWAXYT.Sh_ba!Xhry[oW4XYT!Sh}�V

_bSUT �]SU[lZ]cOa!XYVg[bf`c]W]r|sx_bShry_xXYT:XYT!Sh}�V �gP�W8XY\]reVta._bVhT�
A_wa![oWAsoTvu8f�[oSh}�[bf]ryWAXYT!SY_bavXYry[bW ? _bVUryV*f�c]W]a!Xhry[oWOV

f�[oS MC	�wN } c]V X ? T �]SU[���T!Shd @ ZOT!soT!dy[�� T.Z�
:ryW [bShZ]T!S�XY[0T.W]VUc]ShT�MCI�IN a.[oWAsoT�ulreX @ �5P�W6[xXY\]T!S

� [oShZ]V�
lWO[bX-[oW]d @ XY\OTFa![lT���a.ryT!WAX>f�[bStXY\]TDreW�XhT.Sh_ba!Xhry[oW ? _bVUryV f�c]WOa!XYre[oW�} c]V X ? TDa.[bW]VUXhSY_breW]T.Z�
 ? clX

_bdeVh[ _�W]T � a.[bW�sbTvu&f�[oSh} ryV W]T.T!Z]T.Z%Xh[8VhcOa.a.T!VhV f�c]dyd @ a.[bW]VUXhShc]avXFE�[oWAsoT�u�MCI�IN �lP�W �j_bS XYrya!c]d _xS


[oSUryzoreWj_bdlMC	�wN cOXYredyr�
.T.V _	Vhry} �]deT�Sh[bcOXYreW]T�f�[oS VU}~[n[bXh\]ryW]zIT _bam\ ? _bVUryV f�c]WOa!XYre[oW XY["_xam\]ryTvsoTDa.[oW �



�b�

XYreW�c][oc]VDZ]T!Shresx_xXhresbT.V
 _bWOZreZ]T _bded @ XY\]T"W]T � a.[oWAsoT�uryWAXYT!SY_bavXYry[bW ? _bVhreVDf�cOW]a!Xhry[oW]V � [oc]dyZ�cOXhrydyr�
.T

XY\OT=VY_b}�T Vh}�[n[bXY\]reW]z&SU[ocOXhryW]T �4Kq\�c]V�
pXY\]T�E�[bW�sbTvu � M�C	�wN�soT!ShVUry[oW]V�reW XY\]reV	Z]reVhVhT!SUXY_xXYre[oW5_bSUT

a.[bW]VUXhShc]avXYT.Z�Vh[ Xh\j_xX3Xh\]T	VU}~[n[bXY\OryW]z reW�NlT!a!XYre[oW���� ��� ��a _bW ? T�_ � �OdyryT!Z � Kq\]T�}~_  [oS Z]r � T.SUT.W]a!T

ryV�_ XhSY_bW]V f�[oSh}~_xXhry[oW6[bfFXY\OT�reWAXYT.Sh_ba!Xhry[oW ? _bVhreV�f�cOW]a!Xhry[oW]V=}8c]VUX ? T ��T!SUf�[oSU}~T!Z�Xh[ _xam\]ryTvsoT�_

a.[bW�sbTvu~f�[oSh} �OShry[bS-Xh[�cOVhryWOz�XY\OTwVU}~[n[bXY\OryW]z"Sh[bcOXYreW]T � Kq\OryV-XYSY_xW]VUf�[oSU}&_kXYry[bW�ZOT � T.W]Z]V�[oW � \j_kX

f�[oSU}#[bf a.[bW�sbTvu�reW�XhT.Sh_ba!Xhry[oW ? _xVhryV f�cOW]a!Xhry[oW]V:reV:c]VhT!Z �>L	W]TD_bd|XYT.SUWj_xXhresoT f�[oS XY\]T3XhSY_bWOVUf�[oSU}&_xXhry[oW

ryV Sh[bXY_xXYre[oW&[xfpXY\]T	a![,sb_xShr _kXYT	_�uOT!V
]VUc]am\%XY\j_kX�XY\OT	Z]rySUT.avXYry[bW _bV � T.ded+_bV>XY\]TI}&_bzbW]reXhc]Z]Twf�[bS XY\OT

ryWAXhT.SY_xa!XYre[oW ? _bVUryV�f�c]W]avXYry[bW]V�a _bW ? T�Z]TvXYT!Sh}�ryW]T!Z ��Kq\]ryV�XYSh_bW]V f�[oSh}�V	XY\]T�} c]d|XYr �]dyT�a.[,sx_bShry_xXYT!V

ryW_bWryWAXYT!SY_bavXYry[bW�Xh[ _~WOT � [oW]T ��Z]re}~T!W]Vhre[oWj_bd�sb_xShr _ ? dyT �3P�W0[oSUZ]T.SFXY[�Vh}�[l[xXY\Xh\]T4ryWAXYT!SY_bavXYry[bW

? _bVUryVFf�c]W]a!Xhry[oWOV
p_&a!c ? rea8f�c]W]avXYry[bW�
+_bVwryW5^jSUryT.ZO}&_bW � � � ��
�[oS	_~�ncOryWAXYrea�f�c]W]avXYre[oW�
+_xV	ryW�E�\OT.W

T!X�_bd � � � � ��
�a _xW ? T	_ � �OdyryT!Z=XY[�Xh\]TF[oW]T ��Z]ry}�T.WOVhry[bWj_bdOsx_bSUr _ ? deTqryW�XY\]TFVY_b}�TF}&_bWOW]T.S>_bV>reX>ryV _ ���

�]deryT.Z%Xh[~c]WOresx_bShry_xXYT ? _bVhreVFf�cOW]a!Xhry[oW]V ��B	r � T!ShT!W�XDsbT.ShVUry[oWOVw[bfgXY\]reVF_ � �]SU[A_bam\_bShT"Z]TvsoT.de[�� T.Zf�[bS

E�[oWAsoT�u � MCI�IN ��P�_bW]Z E�[oWAsoT�u � MCI�IN ��PhP	reW NlT.avXYre[oW]V � � � ����_xW]Z ������� � 
 � r|XY\5f�c]SUXh\]T.S�ZOT!Xm_xrydyV

[oW�Vh}�[n[bXY\]reW]z �]SUT.VhT!WAXYT.Z0ryWNlT.avXYre[oW]V � � � ���=_bWOZ ������� � �

� ��� � ��� � � � 
	 �/' ��� ���
P�W�Xh\]ryV�VUT.a!Xhry[oW�
D_ a.[bW�sbTvulreX @ �]SU[l[bfIryV �]Sh[,snryZOT.Z f�[bS�Xh\]T �j_xryShV�[bf"MC	�wN c]W]r|sx_bShry_xXYT

XYT!Sh}�V-ryW���c]ryWAXYreaqf�[oSh}�� � r|XY\][bcOX>dy[oVUV>[xf�zoT!W]T.Sh_bdyr|X @ 
�_"a.T!W�XhT.S ��W][bX [bf 
!T.SU[�reV>V ��T!a.r|{jT.Z �-^gryShV X 


Z]Tv{jW]T��1��� � � � " 
�� 
 ��� � � � 
�� / ��� � � " 
 � \]T.SUT&� reV3XY\]T"a.T!WAXYT.S ��W][bX
`_bW]Z�� � _xW]Z
� " _bShT�XY\OT4VUryZ]T ��W][bXhV �-Kq\]T!WXY\OT4��c]reWAXYrya	f�cOW]a!Xhry[oW]VD_xShT��

� �
'
��� �  ����� � � ��� � ��� " ���
� ��� 
 � � �

/ � � � ' � � " � � �
� �

 � � ��� 
  ��� / ����� ' � � " � � �
� �

 � ��� 
 � ��� / � � � ' � � " ��� �
� �

�
_bW]Z

� � � ' � � � � ���$� ��� ��� � ��� " ���
� � � 
 � ��� / � � � ' � � � � � �

� �
 � ��� / � ��� 
 �����

' � � � � � �
� �

 � � ��� 
  ��� / � � � ' � � � � � �
� �

3



� �

Kq\]T4zo[A_bd�ryVqXY[ �]SU[,soT"XY\]T"a.[b} ? ryWOT.Z �j_breS3[bf cOW]resx_bSUr _xXhTwXYT!Sh}�V��

� ��� 
 � �
'
� � �  ���$� � ����� � ��� " �� � / � � ' � � � � � ��� � ����� � ��� " � � � ��� �

ryVI_ a.[oWAsbTvu f�cOW]a!Xhry[oW5[oW � � " ��� � � 
 � \OT.ShT � 
 _xW]Z � / _bShT8a.[nT ��a.reT.WAXYV�[bf ? _bVhreVIf�c]W]avXYry[bW]V �	CwV
rydedyc]V XYSh_xXYT!Z reW ^tryzbc]ShT � � � 
qa.[oWAsbTvulreX @ _ � � T _bSUV%_bVhVUc]ShT!Z ref � 
  � / � � � � r|XY\][bcOX&de[oVhV~[bf

zoT!W]T.Sh_bdyr|X @ 
 � T8a.[bW]VhreZ]T.SDXY\]T�a _bVUT � \OT.ShT�� 
  )� / ����
`reW � \]ream\ � 
 � �~_bW]Z � / � ���qGwT!W]a.T�

XY\OT �OSh[ ? deT.} a _bW ? T"VUry} �]dyr|{jT.Z%_xV��

� � � 
 � � � ' ��� �  ����� � � ��� � ��� " �� � /� 
 � �
'
� � � � ����� � � ��� � ��� " � � � � � � ���

zor|soT.W � 
 � ��_bW]Z � / � � �gP�W �j_xSUXYrea.c]dy_bS
����
���
� � �DryV T!��c]resx_bdeT.WAX:XY[ � 
  � / � ���:E�[oW]VUryZ]T!ShreW]z

XY\OT4de[ � T!S ? [oc]WOZ�[xf ���
���

OXh\]ryV �]SU[ ? deT.} a._bW ? T�f�c]S XY\]T!SqVhry} �]dere{jT!Z�_bV

� � � �
'
� � �  ����� � ����� � ��� " � � � �

'
��� � � ����� ������� � ��� " � 3 � � ��� �

K*[ �]SU[,soT � � � �
'
� � �  �����)�1� ��� � ��� " � � � �

'
� � � � �����)�
����� � ��� " �8reV�_ a![oWAsoT�u

f�c]W]avXYre[oW0[oW � � " ��� � ��
 � T8XY_��bT4XY\]T�VhT!a.[oW]Z5ZOT.Shr|sx_xXYr|soT8[xf � � r|XY\ShT.V ��T!a!X	Xh[
'

+_xW]Z0XY\OT.W � T

\j_ soT"XY\OT"f�[bdydy[ � reW]z T.��cj_kXYry[bW �

��� � � � � ��� 
 � � �
/ ��� � ' � � " � �

� �
 ��� � � ��� 
  ��� / ��� � ' � � " � / �

� �
 �b� � ��� 
 � ��� / � � � ' � � " � � �

� �
 

� � � � 
 � ��� / ��� � ' � � � � �
� �

 ��� � � ��� 
  ��� / ��� � ' � � � � / �
� �

 �b� � � ��� 
  ��� / ��� � ' � � � � � �
� �

�
� 

� �

�

� � � � ���Y[oS � /
� �

�

� � � � � �73 � � � � �

Jw[bW]a.[oWAsbTvulreXhryT.V�_xShT �]SU[lZOc]a.T!Z/reW XY\OT%a.c ? rea%_bW]Z6��c]reWAXYrya ? _bVUryV8f�c]WOa!XYre[oW]V � \OT.W6XY\]T%a!T.WAXYT!S

��W][bX&� ryV"W][xX8a!dy[oVUT~T!W][oc]zo\ XY[�XY\]T~}~reZ ��[bryWAX ? TvX � T!T.W � " _xW]Z � � � � � � ��i�resbT.W	� �
�

� /
�
reV

c]VUT.Z�
jr|X3f�[odyde[ � V�XY\j_kX
� �
�
� �

�
�>Nlc ? V XYreXhcOXYT�Xh\][oVhT	X � [�sb_xdyc]T!VqryWAXY[��:��cj_xXYre[oW � ��� � � 
 � \]ream\a._bW

? T4VUry} �]dyr|{jT.Z _bV��

���

' � �
� � � ���

�
' � � � �
� � � ���

�
' � � � �
�
/  � �

�
' � � � � /
� �

 ���
�
' � � � � �
� �

3 � � �����



�o�

�:��cj_xXYre[oW � � ��� ��a._bW ? T"Z]T.a![o} ��[oVUT.Z_bVqXY\]T"VUc]} [bfgXY\]T�f�[odedy[ � ryW]z4X � [~a.[o} � [oW]T.WAXhV��

����� � � � ���
' � � � / � � �

' � �
�

� � � � � �

_bW]Z

����� � �
/
��� � � �

'
� � � � �

' � � �
� � �

' � � �
�

�
/
�.3 � � �����

� reXh\�� � �
"
+
� � � 
q�:��cj_xXhry[oW � � � � �=a _bW ? T�Vh\][ � W W][bW]W]T.zo_xXYr|soT ��Nlre}~red _bSUd @ 
 � r|XY\�� �

�
"
+
�

� � ��
 �:��cj_xXYre[oW � � �����"a._bW ? T �]SU[�sbT.Z6W][bW]W]T.zo_xXYr|soT � NlryWOa.T�
 ? [bXh\ �:��cj_xXhry[oW � � � � �4_xW]Z

�:��cj_xXYre[oW � � ��� �3_bSUT"W][oW]W]T!zA_xXhresoT�
 � ryVqa![oWAsoTvu[oW � � " ��� � � 
jzoresbT.W
/
� � � � �

� � � �
�
�

� ��� � ��� � � ���m��� �� �Y�
� ��� ��� ����� � ����� ���
� ���w� � 	 � ����	 	�
����� � �
� �

K*[�Vh[od|soT	XY\OT �]Sh[ ? dyT.} [bf XY\]T"reW]\]T.SUT.WAXYd @ WO[oW]a.[bW�sbTvuryWAXhT.SY_xa!XYre[oW&XhT.Sh}�VqryW Xh\]T�[oSUryzoreWj_bd

MCI�IN6_bdezo[oShr|XY\]} 
gXh\]T%a.[bW�sbTvu6f�[bSh};[xfFXh\]T � ��Xh\6ryWAXYT!SY_bavXYre[oW ? _bVUryV8f�c]WOa!XYre[oW f�[oS�E�[bW�sbTvu �
MCI�IN ��P�reV �]Sh[�� [oVUT.Z_bVqf�[odyde[ � V �

' � �.� ��� �
� �" 2
��

� � 2 8 � ���

' �� 2
8 ��� � �

2
8 � ������� � � 2 8 � �

2
8 � � � � � � � � ��� �

� \]T!ShTIXh\]TIW][xXm_xXhry[oW~ryV-XY\]T	Vh_b}�TI_bV Z]T!{]W]T.Z�ryW NlT.avXYre[oW���� � �����-E�[oW]VUryZ]T!S Xh\]TIVUT!Xq[bf+a.[,sx_bShry_xXYT!V' �� 2
8 ��� f�[bSD_bW�ryWAXYT!SY_bavXYry[bW�XhT.SU} _bW]Z�a.[bShShT!V � [oW]Z]reW]z �nWO[bXYV �

2
8 � _bW]Z�VhrezoW]V �

2
8 � 
]Z]Tv{jW]T

� � �.� ��� � � " 
" 2
��

� � 2 8 � ���

' �� 2
8 ��� � �

2
8 � ������� � � 2 8 � �

2
8 � � � � � � � � �

� 
 �.� � � � � 8 � ��� � �	� 8 � ���
' �� �	� 8 ��� � � �	� 8 � ��� ��� � � �	� 8 � � �	� 8 � �)3 � � � �,� �

P�W f _bavX 
�XY\]T �j_bShT!WAX XYT!Sh} Z]T!{jWOT.Z�ryW2�:��cj_xXhry[oW � � � � �_xW]Z V �OdyreX�XYT!Sh} Z]T!{]W]T.Z�ryW �-��cj_ �

XYre[oW � � � �,� �>a _bW ? T"T�u �OShT.VUVhT!Z5_bVqXY\]T�f�[odedy[ � ryWOz T.��cj_xXhry[oWOV��

� ����� � ���%�  � � " 
" 2
��


�
2 ' �� 2

8 ��� � � � � � ���



� �

� \]T!ShT

�	� ��� 2 8 � �
2
8 � � ���

2
8 � �

2
8 � � ��� � �

2 � � 2 8 � ����� � � 2 8 � �
2
8 � � � � � � ��� �

_bW]Z

� 
 �.� � � � � 8 � ��� � � � 8 � � � � 8 � � ��� � � 8 � � � � 8 � � � �  � � � 8 � ����� � � � � 8 � � � � 8 � � �
' �� � � 8 ��� 3 � � � � � �

Kq\]T-a.[,sx_bSUr _xXhT.V�f�[oS�XY\]T-ryWAXhT.SY_xa!XYre[oW�_bSUT XYSh_bW]VUf�[bSh}�T.Z�ryWAXh[D_DWOT � a.[oSUShT.V ��[bW]Z]ryWOzF[bW]T ��Z]ry}�T.W]VUry[oW]_bd

sx_bShry_ ? deT��

� " ��� � � � ���.� �� � 
 ��� � � � � 8 � � � ����� � � �.� ��� � � �.� �� � 
 ��� ��� � � 8 � �  � � 3 � � � � � �

Kq\]T"X � [�a _xW]Z]ryZ]_xXYT ? _xVhryVqf�c]WOa!XYre[oW]Vq[bfgryWAXhT.SY_xa!XY[bW]Vqf�[oSFE � MCI�IN ��P3_xShT4_bV3f�[odedy[ � V��

� � � � " ��� ��� � � � " � � � � � � � � � � � ��� ��� � � � � � � � � � � � � � � � �

� \]T!ShT%XY\]T%}8c]deXhresx_bShry_xXYT ��W][bX�� ryW XY\OT%[oShrezoryWj_xd a![�sx_bSUr _xXhT.V � ryV8XhSY_bWOVUf�[oSU}~T!Z XY[ XY\OT ��W][xX
� � �reW XY\]T~Z]ry}�T.WOVhry[bW [bf � " [bS � � � R-dec]zozoreW]z�ryW � ����� ��_bW]Z � 
 ��� � � �	� 8 � � 
tXY\]T&zoT.W]T!SY_bd
f�[oSU} [bft_&E�[bW�sbTvu � M�C	�wN ��P3reWAXYT.Sh_ba!Xhry[oW ? _xVhryV3f�cOW]a!Xhry[oW�ryV �

' � ��� � � � � � ����� �� � 
 �.� � � � � 3 � � � �,� �

Kq\]T>a [bW�sbTvu�r W�XhT.Sh_ba!Xhry[oW"X Sh_bW]VUf�[bSh}~_xXYre[oW�_bdezo[oShr|XY\]} P � E�P�K ��P��+XY\j_kX a.[oW]ZOc]a!XhVgXY\OryV+XYSh_bW]V �

f�[oSU}&_xXhry[oW&ryVqVh\O[ � WryW�CIdezo[oSUreXY\O} � �

^trezoc]SUT � � ��rydydec]VUXhSY_xXhT.V X � [ � � _ @ reWAXYT.Sh_ba!Xhry[oW	XhT.SU}~V+f�[oS ? [bXh\�[oShrezoryW]_bdoM�C	�wN"_xW]Z�E�[oWAsoTvu �

MCI�IN �tKq\]T%W][oW]a![oWAsoT�uOr|X @ [bfDXY\]T%reWAXYT.Sh_ba!Xhry[oW XYT.SU}~V=[xfw[bShryzbryWj_bd MCI�IN reV a.deT _bSUd @ snryVhr ? dyT

� \]redyT4[oc]S �]Sh[�� [oVUT.Z5}�[lZ]r|{ja _kXYry[bW�T!dyre}~reWj_xXYT!V3XY\]reVwreVhVUc]T �I^tryWj_xdyd @ 
]ryW0_bZ]Z]r|XYre[oW�Xh[ }�[lZ]r|f @ ryW]z

XY\OT�f�[oSU} [bf XY\]T�ryWAXhT.SY_xa!XYre[oW5XYT!Sh} 
*r|XYV"a.[nT ��a!ryT.WAX4} c]V X ? T�a.[oWOVUXYSh_bryWOT.Z�XY[ ? T�W][oW]WOT.zA_xXhresbT

? T.a _xc]VhT�_=W]T.zA_kXYresbT"a.[nT ��a.reT.WAX � [ocOdyZ @ reT.deZ_=a![oW]a _ sbT�reW�XhT.Sh_ba!Xhry[oW%f�c]W]avXYre[oW �



� �

� ������� 
 	�� � � E�[oWAsoT�uP�W�XhT.Sh_ba!Xhry[oW�K*SY_bW]V f�[oSh}~_xXhry[oW%Cwdyzo[oSUreXh\]} P � E�P�K ��P��

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

 � � 2 8 � ��� � 	�� � �

� � �

' �� 2
8 ��� � �

2
8 � � � ��� � �

2
8 � � �

��� � � 
 � � 2 8 � ��� � � 	 � � �

 � � �

'  � 2
8 ��� � �

2
8 � � � ���  ��

2
8 � � �

� � � 
 �

� � � � ���

SUT!Xhc]ShW 
 �

� ��� � � � � 	 � � � 
���� ����� � ��� ��� 
 	 ��' ��� ���
P�W E�[oWAsoT�u � MCI�IN ��P 
:XY\]T }8c]deXhr �]deT&a.[,sx_bSUr _xXhT.V [bfw_bW6reWAXYT.Sh_ba!Xhry[oW�_xShT SUT.Z]c]a!T.Z�XY[5XY\OT

[oW]T ��Z]re}~T!W]Vhre[oWj_bdnsx_bShry_ ? dyTqreW��-��cj_kXYry[bW � � ��� � � �gKq\]T �OSh[n[bf�[xf+a.[bW�sbTvulreX @ [bf�_�E�[oWAsoTvu �QMC	�wN �

P>ryWAXYT!SY_bavXYry[bW&XYT!Sh} reW ��c]ryWAXhryaIf�[oSU} reV3Vhre}~red _bS:Xh[ XY\]T�a![oWAsoTvulr|X @ �]Sh[n[bf ryW�NnT.a!Xhry[oW ������
lTvula.T �OX

[oW]d @ _=VhreW]zodeT�ryWAXYT!SY_bavXYry[bW XYT.SU} ryVqa![oW]VUryZ]T!ShT.ZryW]V XYT._bZ�[bf:_ �j_breS3[bfgryWAXYT!SY_bavXYre[oW%XYT.SU}~V �

� ��� ��� � ��� � � � � � � ��� 	 
 � � 	������ 	 � 
 	 	�
� �/� ������� 
 	�� � �

L	W]TFa.[ocOdyZ&ZOT!soT!dy[��&_4f�c]dedj[��OXhry}�r�
 _kXYry[bW VhT._bSham\ Xh[�reZ]T.WAXYr|f @ XY\]TFVhTvX�[xfpa.[oWAsbTvu~f�c]W]a!Xhry[oWOV

XY[~f�[oSh} _&a![oWAsoTvu�MC	�wN _ � �OSh[ ulry}~_xXYre[oW �FGw[ � T!soT!S
 _bV � reXh\ [oShrezoryW]_bd*MC	�wN 
 � T am\O[oVhT8Xh[

T.} �]de[ @ V XYT � � reVhT �]SU[la!T.Z]cOShT.V3Xh[8a![oW]Z]c]avXF_�}�[oShTwT ��a.reT.WAX 
O_bdeXh\][oc]zb\&Vhc ? [��lXYry}~_bd 
nVUT _bSUam\ �-P�W

E�[oWAsoT�u � MCI�IN 
*XY\]T=f�[oS � _xShZ V XYT � � reVhT �]Sh[na.T!Z]c]ShT�[bf�[oShrezoryWj_xd:MCI�IN�ryV"}~[nZ]r|{jT.Z5XY[�am\]T!a �

XY\OT	a.[nT ��a.reT.WAXYV�[bf W]T � d @ _xZ]Z]T.Z ? _bVhreV f�c]W]avXYre[oW]V3_xa.a.[bShZ]reW]z8XY[�XY\]Twa.Shr|XYT!Shr _4Z]T.VUa.SUr ? T.Z%ryW%NlT.a �

XYre[oW � ���&_bW]Z�NnT.a!Xhry[oW � � ����JwT!sbT.S XY\]T!dyT.VUV
 ? T.a _xc]VhT&Xh\]T ? _bVhreV4f�c]WOa!XYre[oW]V8_bShT�W][bX�W]T.a!T.VUVY_bSUryd @

[oS XY\][ozb[oWj_bd 
 Xh\]T�a.[nT ��a.reT.WAXYV a._bW am\]_bW]zoT~Z]c]ShreW]z�f�[oS � _bShZ VhT!dyT.avXYre[oW �%P�W Xh\]T.[bS @ 
gref XY\]T�XYShcOT

c]W]ZOT.Shd @ ryW]z	f�c]WOa!XYre[oW=ryVta.[oWAsoT�u 
nXh\]T.W ? _bVUryV f�c]WOa!XYre[oW]VtXh\j_xX:reWAXYSh[nZ]c]a!T ��[xXYT.WAXhr _bdlW][oW]a![oWAsoTvulr|X @



� �

-1.0
-0.5

0.0
0.5

1.0

1.0

0.0

-1.0
0.0

0.5

1.0

1.5

2.0

x1

x2

-1.0
-0.5

0.0
0.5

1.0

1.0

0.0

-1.0

x1

x2

0.0

0.5

1.0

1.5

(a) (b)

^trezoc]ShT ��� ����E�[b} �j_xShryVU[oW5[bf3MC	�wN5ryWAXYT!SY_bavXYry[bW ? _bVhreV�f�c]W]a!Xhry[oWOV�� � _ �4L	SUryzoreWj_bdtMC	�wN 
 � ? �
E�[oWAsoT�u � MCI�IN �

Vh\O[oc]dyZW][bX ? T�W]T.T!Z]T.Z �I^ [oS � _bShZ0a [nT ��a.reT.WAX	S T.VUXhShrea!XYre[oW_bdyzo[bShreXh\]} P � ^*E3� ��P 
 Cwdyzo[bShreXh\]} � �

VhT._bSham\OT.Vqf�[oS � [oVUVhr ? dyT	a._bW]Z]reZj_xXYT ? _bVUryV�f�c]WOa!XYre[oW]V �:P�W%T.VhVUT.W]a!T�
`CIdezo[oSUreXY\O} � � ^*E3� ��P��>reV3}~[nZ��

re{]T.Z�f�Sh[o} CIdyzb[oShr|XY\]} � � ^jShryT!Z]}~_bW � � � � � � Cwdyzo[bShreXh\]} � � ^gE3����P���a![oW]V XYSY_xryW]VqXY\OT�a![lT��~a!ryT!W�XhV

f�[oS ? _bVUryV-f�c]W]avXYry[bW]V>Xh\]Sh[bc]zo\][oclX Xh\]TwVUT _bSUam\]ryWOz �]Sh[na.T!VhV � � \]T.W]TvsoT!S�XY\]T!ShTI_bShT ? _bVUryV-f�c]W]a!Xhry[oWOV

? T.ryWOz _bZ]ZOT.Z Xh[Xh\]T&a!c]ShSUT.WAX=VhTvX [bf ? _bVUryV�f�cOW]a!Xhry[oW]V�
tT!reXY\OT.S�_c]W]r|sx_bShry_xXYT �j_xryS4[oS"[oW]T ? _bVhreV

f�c]W]avXYre[oW�� _bW�ryWAXhT.SY_xa!XYre[oW5XYT!Sh} [oS�[bW]T�c]W]resx_bSUr _xXhT8XYT!Sh} �IryV � [oVhVUr ? deT �=P�W�XY\]T={jSUVUX4a _xVhT�
 XY\OT

VhcO} [bf>XY\]T=X � [a![lT��~a!ryT!W�XhV4_bShT�a.[bW]VUXhSY_breW]T.Z5XY[ ? T�W][oW]W]T!zA_xXhresoT=r|f Xh\]T @ a.[o}�T f�Sh[o} _%c]W]r �

sx_bShry_xXYT �]_bryS �>P�W�XY\OT�dy_xXhXhT.Sqa _xVhT�
jXh\]T"a.[nT ��a.reT.WAXIreVDShT.V XYSUrya!XhT.Z�XY[ ? T"W][bW]W]T.zo_xXYr|soT4refgreXDa.[b}~T!V

f�Sh[b} _�c]W �j_breShT!Z ? _bVhreVDf�cOW]a!Xhry[oW �

� ��� ��� < ��	
� � ��� ��� 	 � � � 	�
���� � �F' � � � 
 ��� ��� ����� � 	 	�
�� � � ��� ��� 
	 � � �

^j[oS:a![o} �OcOXm_xXhry[oW]_bdOSUT _bVU[oW]V
AXh\]Twa![lT���a.ryT!WAXYV:f�[oS XY\OT �OShT!snre[oc]Vhd @ _bZ]ZOT.Z ? _bVhreV:f�c]W]a!Xhry[oWOV

_bSUTwW][xX�am\]T!a �bT!Z%ryW&Cwdyzo[bShreXh\]} ��� ^*E3����P�� �ONnryW]a!TFXh\]Twa![oWAsoT�u&f�[oSU}�[bf�Xh\]T ? _bVhreV>f�cOW]a!Xhry[oW]V _bSUT

W][bXDWOT.a.T!VhVh_bShred @ [oS XY\][bzo[oWj_bd 
lXh\]T"a.[nT ��a.reT.WAXYVF}~rezo\AXqam\j_bWOzoT"T _bam\�XYry}�T�_bW @%? _bVhreV3f�c]W]a!Xhry[oW�reV

_bZ]ZOT.Z5ryW�XY\]T�}~[nZ]T!d �DKq\�c]V
+r|X ? T.a![o}�T.VIWOT.a.T!VhVh_bS @ XY[ SUT ��am\OT.a �Xh\]T8a![lT���a.ryT!WAXYV�_xXwXY\]T�T.W]Z �



�b�

� ������� 
 	�� � � ^jShreT.Z]}~_bW�� VDMCI�IN f�[oS � _bSUZ0_bdezo[oSUreXY\O}
P�WOreXYry_bdyr�
.T	
 � � �j}&_�uOP�C�� }&_kulre} c]}�� a.[,sx_bShry_xXYT!VqryW�_bW�ryWAXhT.SY_kXYry[bW �
� � 
.� � � � � 
������ � � �
�*L�^)��� �

� ��� ����� � � ��� 3 3 3 
 
 � � � �

 �"? _bVUryV3f�c]W]avXYre[oW � ryWAsb[odesbT.VDf�T � T.SqXY\j_xW}~_kulP�C2a.[,sx_bShry_xXYT!V 	�� � �
� ��� ������� � ��XY[ � � �

 ��� �� ? _bVUryV3f�c]W]avXYre[oW � 	�� � �

� ��� ����� � � �"XY[	� � �

 �"? _bVUryV3f�c]W]avXYre[oW � ryVqWO[oW 
.T!Sh[&_xX � 	�� � �
N �]dereX ? _bVhreVDf�cOW]a!Xhry[oW�_xX ��W][bX �%ryWAXY[~� W]T � ? _bVUryVqf�c]W]avXYre[oW]V �
E3_bdea.c]dy_xXYT�dy_ba � ��[bf � {]XD�*L�^ �


 � �*L�^ � �*L�^�
 	�� � �
�*L�^ ���*L�^�
 �]Vh_ soT �� � � � ����� �

� � � 
 �

� � � 
 �

� � � � � � �
� � � 
 �

� � � � � ���

� � � 
 �

� � � � � � �
CIZOZ ? _xVhryVqf�c]WOa!XYre[oW]V � �� � � � ������� � 
  � ���
L	SUXh\]W][oSU}&_bder�
!TIW]T � ? _bVUryV3f�c]W]avXYre[oW]V �

� � ��� � 
�� �



� �

� ������� 
 	�� � � ^j[oS � _bSUZ0E�[nT ��a!ryT.WAXI�FT!VUXhShryavXYre[oW%CIdezo[oShr|XY\]} P � ^*E3� ��P��
���������	��
������������������������� �!���"���$#��&%('*),+���-.�	���/�102�	�3���4�	�5�/��-.������)6�87
9;:=<?>A@CBADFE � ������GIH=J
KML�NPOQ�SRT7
U J�VXW >?>YD ��Z"[�\�\�\�]^�`_a� H=J

< Ucb ��0��	0Id?#���'*���	)6� DFe ��0fdA��gP��-h� e ���4�!���"�i��0/jk
	����0Tl :Y@�m
U JkV;W >?>Yn �o�p�/)!q H=J

< U nsrt b ��0��	0udA#���'*����)6� D l :Y@�m
U JkVvW >?>=w �x�p�/)�y HYJ

< U$b ��0��	0Id?#���'*����)6� D ��0f�z)6�z���-�)���� w l :Y@�m
{ j�
	��� b ��0��	0udA#���'*����)6�3���u|"�z)�� w �	�5�/)�}~�z��g b ��0��	0Id?#���'*����)6��017
< U B �z)6���z���6������+��4'*)�����'����1�5�QdA-�)6����#��zj����	-��1� b ��0.�	0cd?#���'*���	)6� Gc� B �z)6�������6������+��
0.#���)�dM'*)5����'��	�1����0�d�-�)6���!#�����+���-.�	���/��j����	-f)�d b ��0��	0Id?#���'*����)6��0 G l :�@"m
� ��
	'�#�
	���/��
���'�|5��)�d������2K=L�N�7
< U K=L�N E K=L�NPO�l :Y@�m
K=L�NPO��xK=L�N���0��,+�� D�� [ n�� [ wk� 7
@�m H < U
@"m H < U �z)6���z���6������+��
@"m H < U�b ��0��	0
@"m H U JkV w
@"m H < U n
@�m H U J�V n
@�m H < U
@"m H U J�V D
�2��� b ��0.�	0fd?#���'*����)6��0 BAD�� [ n�� [ wk� G �������p}�7
L�-�� e �z)�-.����
	������z��g b ��0���0IdA#���'*����)6��0�7
@"m H 9;:=<?>�@



� �

� _ba � � _bShZ�r XYT.Sh_xXYre[oW [bf � SUc]W]reW]z�_bW]Z%S T ��XYreW]z�_bdyzb[oShr|XY\]}�P � ��PQR-����P 
lCIdyzb[oShr|XY\]} � �>ShT ��am\]T.a ��V

XY\OT=a.[nT ��a.reT.WAXYV"_xf XhT.S	SUc]W]W]reW]z%CIdezo[oSUreXY\O} � � ^*E3� ��P�� ��Cwdyzo[bShreXh\]} � � � PQR>����P��FVhT _xSham\]T!V"f�[bS

a.[bW�sbTvulreX @ snry[bd _xXhry[oW]V	_bW]Z ShT.}�[,soT!V�XY\OT.}��~P�W XY\]T�a _xVhT&[xf3_bW ryWAXhT.SY_xa!XYre[oW ? _bVhreV�f�c]W]a!Xhry[oW�
*r|f

reXhV�a.[nT ��a.reT.WAX�ryV�W]T!zA_xXYr|soT�
*Xh\]T.W�XY\]T�SUT.d _kXYT.Z ? _bVUryV�f�c]W]avXYre[oW � rydyd ? T�Z]SU[�� � T.Z ��P�f3_xW @�? _bVhreV

f�c]W]avXYre[oW%ryVqZ]SU[�� � T.Z�
 E�[bW�sbTvu � M�C	�wN ��P3\]_bV3XY[ ? T�ShT!{OX � reXY\%Xh\]T�ShT!}&_breW]ryWOz ? _bVUryV3f�c]W]avXYre[oW]V �

� ������� 
 	�� � � �3_ba � � _bShZP�XYT!SY_xXhry[oW�[bftR:Shc]W]reW]z�_bW]Z�FTv{]XhXhryW]z�Cwdyzo[oSUreXh\]} P � � PQR>����P��
P�WOreXYry_bdyr�
.TDXY\]T�f�c]ded+VhTvXF[bf�� ? _bVUryVqf�c]W]avXYry[bW]V �
� � 
.� � W][bXDa.[bW�sbTvu � �
� ��� �����g? _bVhreV3f�c]W]a!Xhry[oWOV��2a!c]ShSUT.WAXwVhT!X � 
!� � ��� � ��� 3 3 3 � ��� � �

 � � W]T!zA_xXhresoT�a![lT���a.ryT!WAX ��� � W][xXqf�Sh[o} _�c]WOresx_bShry_xXYT �j_breS�� 	�� � �

B	Sh[ � 
 ��Xh\ ? _xVhryV3f�cOW]a!Xhry[oW �
� � � � � �

��� ��� 
 � WOT.zA_xXhresbT4VUc]} [bfga.[nT ��a.reT.WAXYVqf�[oSF_=c]W]r|sx_bShry_xXYT �]_bryS 	 � � �
B	Sh[ ��Xh\]T �j_breSq[bf ? _bVhreV3f�c]W]a!Xhry[oW � 
 ��Xh\0_xW]Z 
  � ��Xh\ � �

� � � � ���
� � � 
 �

�DT!{OXwE�[oWAsoTvu �QMC	�wN ��Pq}�[nZ]T.d+r|fg_bW @�? _bVhreV3f�c]W]avXYry[bW]VD\j_ soT ? T!T.W�Z]Sh[�� ��T!Z �

� � � � � �

� � ��� � 
�� �
Nlc � ��[bVhT	Cwdyzo[oSUreXh\]} � � ^*E3� ��P�� @ ryT!dyZ]V�
 W][oWOa.[oW]V Xm_bWAX ? _bVhreV>f�c]WOa!XYre[oW]V �:C ? _xVhryV>f�c]W]a �

XYre[oW reV	T.r|XY\]T!S ?A@ reXhVhT!def-[oS	[bW]T [bf _ c]W]r|sx_bShry_xXYT �j_breS �4NnXY_bSUXhryW]z&f�SU[o} XY\]T=dy_bVUX ? _bVhreVIf�c]W]avXYre[oW

XY\]_xX � _bV=_bZOZ]T.Z Xh[�E�[oWAsoT�u � MCI�IN ��P�}�[nZ]T.d 
gCwdyzo[oSUreXh\]} � � ��PQR-� ��P��4TvuO_b}�ryWOT.V�Xh\]T&a![lT�� �

a.reT.WAXF[bf T._bam\ ? _bVhreVDf�cOW]a!Xhry[oW �-P�f _ ? _xVhryVqf�c]WOa!XYre[oW�ryVqW][bXF[oWOT�[bft_�c]W]resx_bSUr _xXhT �j_breS
]Xh\]T.W�reXDreV

T.r|XY\]T!S�_xW&c]W �]_brySUT.Z c]WOresx_bShry_xXYT ? _bVhreV f�c]W]avXYre[oW&[oS _bW~ryWAXYT!SY_bavXYry[bW ? _xVhryV>f�c]W]avXYry[bW �:�:reXh\]T.S � _ @ 


XY\OT�a.[nT ��a.reT.WAXD[bf VhcOam\0_ ? _xVhryV f�c]W]a!Xhry[oW%}8c]VUX ? T�W][oWOW]T.zA_kXYresbT�
j_xW]Z%ref*_ W]T!zA_xXhresoTIa.[nT ��a.reT.WAX



� �

ryV"f�[oc]WOZ�
gXh\]T ? _bVhreV�f�c]W]avXYre[oW reV�ZOSh[�� � T.Z ��P�fq_ ? _bVUryV"f�c]W]avXYry[bW ryV"[oWOT&[bf3_c]W]r|sx_bShry_xXYT �j_breS


XY\OT.W XY\OTIVhcO} [bf�XY\]T	a![lT���a.ryT!WAXYV�f�[oS-XY\OT �j_breS }8c]VUX ? T	WO[oW]W]T!zA_xXYr|soT �:P�f _�snry[ody_xXYre[oW�ryV>f�[oc]W]Z�


XY\OT.W0Xh\]T �]_brySF[bf ? _bVhreVFf�c]WOa!XYre[oW]VwryVDZ]Sh[ � ��T!Z �wL	W]a.T8_ �j_bVUVwXh\]Sh[ocOzo\ _bded+XY\]T ? _bVUryVDf�c]W]a!Xhry[oWOV

ryVFa.[b} �]deT!XhT.Z�
�_bW]Z0Xh\]T8snry[bd _xXhry[oW]Vq\]_,sbT ? T.T.W5ZOSh[�� � T.Z�
�XY\OT8a.[nT ��a!ryT.WAXhV�_bShT�ShTv{]X	f�[oSDXY\]T�ShT �

}~_bryW]reW]z ? _xVhryV	f�cOW]a!Xhry[oW]V � Kq\]reV �OSh[na.T.VUV"ShT � T _kXYV"c]WAXYred W][�}~[bShT snry[ody_xXYre[oW]Vw_bShT=f�[ocOW]Z � P�X"reV

XY\OT.W�XY\j_xXDXh\]T4_ � �]SU[,ulre}&_xXhry[oW&a _bW ? T"zoc]_bSY_bWAXhT.T.Z�XY[ ? T"a.[oWAsoT�u �

� ��� �	� � � � � 	 � 
�� � � �
� 	 
 � � �U$ �	����� � ���"� ��� 	�
���� 
	 � �
Kq\]T5VU}~[n[bXh\]ryW]z Sh[oclXYryWOT0f�[oS%_ c]WOresx_bShry_xXYT�XYT!Sh} ryW E�[oWAsbTvu � MCI�IN ��P&reV TvuO_bavXYd @ XY\OT

VY_x}~TF_bV-[oSUryzoreWj_bdOMC	�wN�reW~NlT.avXYry[bW ��� ��� � � GF[ � TvsoT.S�
lf�[oS:Xh\]TDryWAXYT!SY_bavXYry[bW�XhT.SU}~V�
ACIdyzb[oShr|XY\]} �

� E�P�K ��P���XYSY_xW]VUf�[oSU}~V3Xh\]T"a.[,sx_bShry_xXYT!Vqf�[oSD_bW�ryWAXYT!SY_bavXYre[oW%XYT.SU} ryWAXh[~_=W]T � a.[bShShT!V � [oW]Z]reW]z�[oW]T �

Z]re}~T!W]Vhre[oWj_bdtsx_bSUr _ ? dyT � ��P�W Xh\]T�Z]ry}�T.W]VUry[oW [bf sb_xShr _ ? dyT � 
*XY\]T�XYSh_bW]VUf�[bSh}�T.Z a.T.WAXhT.S ��W][xX8reV

_bd � _ @ V 
.T!Sh[�
qXh\]T VhreZ]T ��W][xXYV%a _xW ? T0VhT!X%_xX�� _bW]Z � ��
 � \]T.SUT�� reV _ VU}~[n[bXY\OryW]z�f _ba!Xh[oS �
Kq\]T�d _xShzoT!S XY\]T%VU}~[n[bXY\OryW]z f _bavXY[oS=reV
:XY\OT�VU}~[n[bXh\]T.S Xh\]T�_ � �]SU[,ulre}&_xXhry[oW f�c]W]a!Xhry[oW � redyd ? T �

K @ �Orya _xdyd @ 
��5ryV ? T!X � T.T!W �&_bW]Z	� �4L	W]T � [oVhVUr ? deT am\][orea.T8f�[bS�� reV	� 3�����Kq\�c]V�
 sx_bSUr _ ? dyT � _xW]Z
VhreZ]T���W][bXhV	a _xW ? T VU}~[n[bXh\]T.Z cOVhryWOz XY\]T Vh_b}�T8Vh}�[n[bXY\]reW]z&SU[ocOXhryW]T8_bVIf�[oS�_~c]W]resx_bSUr _xXhT ? _bVhreV

f�c]W]avXYre[oW �

� �	� � ��� � � ���m��� �� �Y�,�
� �	� ��� ����� � ����� ���
� ���w� � 	 � ����	 	�
����� � �
� �

K*[ Vh[bdesoTFXY\]T �]Sh[ ? dyT!} ZOc]TwXh[ ryW]\OT.ShT!WAXYd @ W][bW]a.[oWAsbTvu%reWAXYT.Sh_ba!Xhry[oW�XYT!Sh}�V�reW~XY\OTI[oSUryzoreWj_bd

MCI�IN _bdezo[oSUreXY\O} _bW]Z T!W]\j_bW]a!T XY\]T �]Tvulr ? redyr|X @ [bf E�[oWAsoT�u �QMC	�wN 
 _~sbT.SUVhry[bW5[bf-XY\]T a![oWAsoT�u

f�[oSU}([bf+Xh\]TwreWAXYT.Sh_ba!Xhry[oW ? _xVhryV-f�c]W]avXYre[oW~reV-Z]T!sbT.dy[ ��T!Z&XY\j_kX�_xdydy[ � V:XY\OT.}(XY[ ? TI_bZOZ]T.Z reW � ��	 ��� �
P�W]V XYT _xZ [bf]SUT.��c]reShryWOzwT._bam\ ryWAXhT.SY_xa!XYre[oW�XYT!Sh}2XY[F\j_ soT�_wW][oWOW]T.zA_kXYresbT a![lT���a.ryT!WAX 
xXh\]T>a.[nT ��a.reT.WAX

ShT!VUXhShryavXYre[oW � [ocOdyZ ? T�Xh\]T"VY_b}�T4_bVDc]W]resx_bSUr _xXhT �j_breShV�
Of�[oS � \]ream\XY\OT4VUc]} [bfgXY\]T!rySqa![lT��~a!ryT!W�XhV



�o�

f�[oS>XY\]T �j_bryS>} c]V X ? TIW][oWOW]T.zA_kXYresbT �:CwV3ryW E�[oWAsoTvu �QMC	�wN ��P 
lXY\]T	a![oWAsoT�u f�[oSU} [xf ryWAXYT!SY_bavXYry[bW

? _bVUryV:f�c]W]avXYre[oW]V XYSh_bW]V f�[oSh}�V:XY\]TD} c]d|XYr �]dyT a.[,sx_bShry_xXYT!V>reW=XY\]TDryWAXhT.SY_xa!XYre[oW=XY[4_"[oW]T ��Z]ry}�T.WOVhry[bWj_bd

sx_bShry_ ? deT4Xh\j_xX�reV�_ dyreW]T _bSwa.[o} ? ryWj_kXYry[bW0[bf-XY\OT a.[,sx_bShry_xXYT!V �"Kq\]T=f�[odedy[ � ryW]z�c]VUT.V�XY\]T8W][bXm_kXYry[bW

Z]Tv{jW]T.Z ryW NlT!a!Xhry[oW ��� � �����=i�resbT.W5XY\]T=VUT!X4[bf>a.[,sx_bSUr _xXhT.V
' �� 2

8 ��� f�[oS"_bW5ryWAXhT.SY_xa!XYre[oW XYT!Sh}
_xW]Z
a.[bShShT!V � [oW]Z]reW]z ��W][bXYV � 2 8 � _bW]Z�VhrezoW]V �

2
8 � 
jZ]Tv{jW]T

� � �.� ��� � � " 
" 2
��

� � 2 8 � ���

' �� 2
8 ��� � �

2
8 � ������� � � 2 8 � �

2
8 � � � � � � � � � �

� 
 �.� ��� � � ��� � ��� '� � �	� 8 ��� � � � � 8 � ��� ��� � � � � � � 8 � � 3 � � � � � �

� \]T!ShT � ����� ��ShT �]ShT!VhT.WAXhV XY\]T a![o} ��[oWOT.WAXYV[bf�_bW T�ulryVUXhryW]z ? _bVhreVf�c]WOa!XYre[oW � �j_bSUT.WAX0XhT.Sh} � 


� 
 �.� ��� � ��ShT �]ShT!VhT!W�XhV�Xh\]T V �]dyr|X&a![o} � [oW]T!WAX%[oW�sx_bShry_ ? deT
' �� � � 8 ��� Xh\j_xX%a!ShT _kXYT.V�_ W]T � ryW��

XYT!SY_bavXYre[oW XYT!Sh}��5NlrezoW�� � � � � [bS  ���4ZOT!XYT!Sh}�ryW]T!V8X � [5Z]ryV XYryWOa!X [bW]T ��Z]ry}�T.W]VUry[oW]_bd:sb_xShr _ ? dyT
Z]reShT.avXYre[oW]V��

� " �.� ��� � ���.� �� � 
 �.� ��� � � � ����� � � �.� ��� � � �.� �� � 
 ��� ��� � �  � � 3 � � � � � �

K*[~VU\][ � XY\]_xX � " _xW]Z � � _bSUT"dyryWOT _bS3a![o} ? reWj_xXhry[oW]V�[bfgXh\]T"a.[,sx_bShry_xXYT!V
]SUT � � ShreXhT��

� ����� � ���%�  �	� " 
" 2
��


�
2 ' �� 2

8 ��� � � � � �b� �

� \]T!ShT

�	� ��� 2 8 � �
2
8 � � ���

2
8 � �

2
8 � � ��� � �

2 � � 2 8 � ����� � � 2 8 � �
2
8 � � � � � � � ���

_bW]Z

� 
 �.� ��� � ����� � � � � 8 � � ��� � � � � 8 � � ���� �� � � ��� � � � � � � 8 � � �
'��� � � 8 ��� 3 � � � �o� �

Kq\]T a [oWAsoTvu r WAXhT.SY_xa!XYre[oW X SY_bW]V f�[oSh}~_xXhry[oW _bdyzb[oShr|XY\]} PUP � E�P�K ��PhP��4Xh\j_xX a![oW]Z]cOa!XYV�XY\]reV�XYSh_bW]V �

f�[oSU}&_xXhry[oW ryW��:��cj_xXhry[oW � � ��� � ��ryV8Vh\][ � W/ryW Cwdyzo[oSUreXh\]} ��� Kq\OT%}&_  [bS Z]r � T.SUT.W]a!T ? TvX � T!T.W

CIdezo[oSUreXY\O} �	� E�P�K ��P��&_bW]Z�CIdyzb[oShr|XY\]} � � E�P�K ��PUP���ryV�XY\j_kX&XY\OT d _xXUXYT!S~re} �]deT.}�T.WAXYV~_ }�[oShT

a.[b} �]SUT.\]T!W]Vhr|soT4VhT._bSham\ �>P�W�T.VhVUT.W]a!T�
�� � T!W]\j_bWOa.T.VDXY\OT �]Tvulr ? redyr|X @ [bf*XY\OT4VUT _bSUam\0de[l[�� �



���

� ������� 
 	�� � � E�[oWAsoT�uP�W�XhT.Sh_ba!Xhry[oW�K*SY_bW]V f�[oSh}~_xXhry[oW%Cwdyzo[oSUreXh\]} PUP � E�P�K ��PUP��

�� ��� � � ��� � � � 
&� � � 8 � � 
 �

' �� � � 8 ��� � � � � 8 � � � �
� � � ����� � ��� ����� � 3 3 3 
 � � � ��� � �

 � � 2 8 � ��� � 	�� � �

� � �

' �� 2
8 ��� � �

2
8 � � � ��� � �

2
8 � � �

��� � � 
 � � 2 8 � ��� � � 	 � � �

 � � �

'  � 2
8 ��� � �

2
8 � � � ���  �

2
8 � � �

� � � 
 �

� � � � ���

SUT!Xhc]ShW 
 �

Kq\]T � ��Xh\ �j_breS-[bfpryWAXhT.SY_xa!XYre[oW ? _bVhreV>f�cOW]a!Xhry[oW]V � r � T ��� ��Xh\ ? _xVhryV-f�c]W]avXYre[oW � r|XY\ � � � 8 � �
� � 
��  � ��Xh\ ? _bVUryV4f�c]W]a!Xhry[oW � reXY\ � � � 8 � � ���4a._bW6c]VhT&T.reXh\]T.S � " [oS � � �0Kq\�c]V�
-Xh\]T~X � [
a _xW]Z]ryZ]_xXYT �j_xryShVq[xftreW�XhT.Sh_ba!Xhry[oW ? _bVUryV3f�c]WOa!XYre[oW]Vqf�[oSFE�[oWAsbTvu � MCI�IN ��PhPD_xShT"_bVqf�[odedy[ � V��

�#" � � " ��� ��� � � � � " � � � � � � ��� � � " ��� � � �  � � " � � � � � � � � � � � �

[oS

�#" � � � ��� ��� � � � � � � � � � � � ��� � � � ��� � � �  � � � � � � � � 3 � � � � � �

� \]T!ShT%XY\]T%}8c]deXhresx_bShry_xXYT ��W][bX�� ryW XY\OT%[oShrezoryWj_xd a![�sx_bSUr _xXhT.V � ryV8XhSY_bWOVUf�[oSU}~T!Z XY[ XY\OT ��W][xX
��� ��ryW%Xh\]T�ZOry}�T.W]VUry[oW�[bf � " [oS � � � ��[bXh\ �j_breShVD_bSUT�a![oW]VUryZ]T!ShT.ZryW�XY\]T"f�[oS � _bSUZ0_xdyzo[oSUreXh\]}

VhT._bSham\ dy[n[�� XY[�T!Wj_ ? deT ? TvXhXYT!S �jTvulr ? rydyr|X @ � R-dec]zozoreW]z5ryW � � ��� � _bW]Z � 
 �.� ��� � � 
>Xh\]T�zoT.W]T!SY_bd
f�[oSU} [bft_ �]_bryS3[xf:E�[oWAsbTvu � MCI�IN ��PhPqreWAXYT.Sh_ba!Xhry[oW ? _bVhreVDf�cOW]a!Xhry[oW]VqreV��

' � ��� � � � � � � � � �.� �� � 
 �.� � � � � � ' � � 
 �.� ��� �  � � � ���.� �� � 
 ��� � � � � 3 � � � � � �

K*[ ? T!XhXhT.S~c]W]Z]T!ShVUXY_bW]Z�Xh\]TSU[odyT�[bf � � 
�a.[oW]VUryZ]T!S~Xh\]TX � [ � � _ @ reWAXYT.Sh_ba!Xhry[oW/TvuO_b} �]deT
Vh\O[ � W ryW ^trezoc]SUT � � � �(P�W ^trezoc]ShT � ��� 
 ��W][bXhV%f�[oS XY\]T X � [/a.[,sx_bShry_xXYT!V%_bShT�� 3 � �6_bWOZ � � 3��
f�[oS�a.[,sx_bShry_xXYT!V

'

 _xW]Z

' / 
qShT!V � T.avXYresbT.d @ 
F_bW]Z � 
 8 � � � � � Kq\]T c � ��T!S~X � [ a.[oWAXh[oc]S �]de[bXYV



�A�

Z]T!}~[oWOVUXYSh_xXYT3Xh\]T �j_breS [bf X � [ � � _ @ reWAXYT.Sh_ba!Xhry[oW ? _bVhreV f�c]W]a!Xhry[oWOV � reXY\ � � � � � 
�_bW]Z=XY\OTFde[ � T!S
X � [8a.[bW�Xh[oc]S �]dy[bXhV-Vh\][ � XY\OT �j_xryS-[bf�X � [ � � _ @ ryWAXYT!SY_bavXYre[oW ? _bVhreV-f�cOW]a!Xhry[oW]V � reXh\ � � � � �tKq\]T

c � � T.SDdeT!f X �]de[bXqVh\O[ � VDXY\OT4a._bVhT � \]T!W � / 8 � � ��
j_bW]Z�XY\]T"c � ��T!SFSUryzo\AX �Ody[bXDZ]reV �]dy_ @ V3Xh\]T"a _bVUT

� \]T!W � / 8 � � � � �

x1;s1=−1,t1=.25,φ=−1

x2
;s

2=
+

1,
t2

=
−

.5

 

 

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

0.5

1

1.5

2

x1;s1=−1,t1=.25,φ=−1

x2
;s

2=
−

1,
t2

=
−

.5

 

 

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

x1;s1=−1,t1=.25,φ=+1

x2
;s

2=
+

1,
t2

=
−

.5

 

 

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

0.5

1

1.5

2

x1;s1=−1,t1=.25,φ=+1

x2
;s

2=
−

1,
t2

=
−

.5

 

 

−1 −0.5 0 0.5 1
−1

−0.5

0

0.5

1

0.5

1

1.5

2

2.5

3

3.5

^trezoc]ShT � � � �E�[o} �j_bSUryVh[bW [bf3a _bW]ZOryZj_xXhT �]_brySUV�[bfDE�[oWAsoTvu �QMC	�wN ��PUP"ryWAXYT!SY_bavXYry[bW ? _bVUryV"f�c]W]a �
XYre[oW]V �



� �

� �	� � � � � 	 � � � 
���� ����� � ��� ��� 
 	 ��' ��� ���
P�W�E�[bW�sbTvu � M�C	�wN ��PUP 
+_ �]_brySD[bf:}8c]deXhr ��a![,sb_xShr _kXYT	reW�XhT.Sh_ba!Xhry[oW ? _bVhreVFf�cOW]a!Xhry[oW]VFryVDXYSh_bW]V �

f�[oSU}~T!Z�Xh[&_ �j_breSq[bf c]WOresx_bShry_xXYT ? _bVhreVDf�cOW]a!Xhry[oW]V�
 _bVDryW�-��cj_kXYry[bW � � � � � ��[oSF�:�nc]_xXYre[oW � � � � � � �

Kq\]T �]SU[l[xf [bf a.[oWAsbTvulreX @ [xf*_ �j_bryS [bfgE�[oWAsoT�u � MCI�IN ��PhP ryWAXYT!SY_bavXYry[bW&XYT!Sh}�V�ryW&�ncOryWAXYreaIf�[oSh} reV

ryZOT.WAXYrea _bd`XY[8Xh\]T	a![oWAsoTvulr|X @ �]Sh[n[bf reW%NlT!a!XYre[oW � � ��
OcOVhryWOz8XY\]TwXYSY_xW]VUf�[oSU}~T!Z&sx_bShry_ ? deT.V � " [oS � � �

� �	� ��� � ��� � � � � � � ��� 	 
 � � 	������ 	 � 
 	 	�
� �/� ������� 
 	�� � �,�

^j[oS E�[oWAsoTvu �QMC	�wN ��P 
:reWAXYT.Sh_ba!Xhry[oW ? _bVhreV8f�c]W]avXYre[oW]V=_bSUT W][bX=_bZ]Z]T!Z/reW �j_breShV�ryW6CIdezo[ �

Shr|XY\]} � � ^gE3����P�� � Kq\OryV }�ryzo\AX ��[xXYT.WAXhr _bded @ dyre}~r|X=XY\]T �jTvulr ? rydyr|X @ [bf4_6E�[oWAsoT�u MCI�IN _ ���

�]SU[,ulre}&_xXhry[oW �~P�W [bShZ]T!S4Xh[re} �]SU[,soT�XY\]T�{]X8[xfDE�[oWAsoT�u�M�C	�wN ��PIsnry_�XY\OT E�[oWAsbTvu � MCI�IN ��PhP

ryWAXhT.SY_xa!XYre[oW ? _bVUryV:f�c]W]avXYre[oW]V
�Cwdyzo[oSUreXh\]} � � ^gE3����P��t}8c]VUX ? Tq}~[nZ]re{]T.Z=XY["ryWOa.[oS ��[oSh_xXYT3_4}�[oShT

�jT�uOr ? dyTVhT._bSham\�f�[oS�T.deryzor ? dyT �]_brySUV&[bf ? _bVhreV~f�c]W]avXYre[oW]V � Nlc]am\ �jT�ulr ? redyreX @ a.[oc]deZ ? T5_bam\]reT!sbT.Z

XY\OSh[oc]zb\ ryW]a![oS � [oSh_xXYreW]z � � 
lreW �:��cj_xXYre[oW � � ��� � � 
�ryWAXh[�XY\OT	VhT._bSham\%de[l[���f�[oS>ryWAXYT!SY_bavXYre[oW~XhT.Sh}�V �

Nlre}~red _bS	Xh[5E�[oWAsoT�u � MCI�IN ��P 
 XY\]T~Vhc]} [bfqXh\]T a.[nT ��a!ryT.WAXhV ryV�ShT.V XYSUrya!XhT.Z Xh[ ? T W][oW]WOT.zA_xXhresbT

ryWXY\]T a._bVhT8[bf>_ �j_breSI[bf ? _bVhreVwf�c]W]avXYre[oW]V �	^`[bSICIdezo[oSUreXY\O} � � ^*E3����P�� 
 [oW]d @ c]W]resx_bSUr _xXhT ? _bVhreV

f�c]W]avXYre[oW]V>_bShTFa.[bW]VhreZ]T.SUT.Z _xV �j_xryShV ��\][ � TvsoT.S�
Of�[oS:f [oS � _xShZ&a [lT��~a!ryT!W�X>S T.VUXhShrea!XYre[oW~_bdyzo[bShreXh\]} PhP

� ^*E3����PUP 
�Cwdyzo[oSUreXh\]} � � 
�_bded ? _bVUryVwf�cOW]a!Xhry[oW]Vwa _bW ? T �j_brySUV � \OT.W5a.[bW]VhreZ]T.SUryW]z�XY\]T�a.[nT ��a.reT.WAX

a.SUreXhT.Shry_ �

� �	� ��� < ��	
� � ��� ��� 	 � � � 	�
���� � �F' � � � 
 ��� ��� ����� � 	 	�
�� � � ��� ��� 
	 � � �,�

Nlre}~red _bS"XY[�Cwdyzo[oSUreXh\]} � � ��PQR-� ��P�� 
 ? _ba � � _bSUZ�r XYT!SY_xXhry[oW � SUc]W]reW]z _bW]Z�S T���XhryW]z _bdezo[ �

Shr|XY\]} PhP � ��PQR-����PUP 
jCIdyzb[oShr|XY\]} � ��VhT._bSham\OT.VDf�[oSqa.[oWAsbTvulreX @ snry[ody_xXYre[oW]V�_bW]Z�ShT.}�[,soT!VDXh\]T.}��-P�W

CIdezo[oSUreXY\O} � 
g[oW]T�[bf3XY\OT �j_xryS"[bf ? _xVhryV"f�c]W]avXYre[oW]V � rydyd ? T�Z]Sh[ � ��T!Z ref XY\]T�VhcO} [xf3XY\]T!ryS"a.[ �

T ��a!ryT.WAXhV	ryVFW]T.zo_xXYr|soT �	N � T.a.r|{ja _xdyd @ 
jXY\]T�Z]Sh[�� ��T!Z ? _bVUryVwf�cOW]a!Xhry[oW\j_bVwXh\]T VU}&_bdedyT!Sqa.[nT ��a.reT.WAX

[bfgXY\]T �j_breS �>Gw[ � T!soT!S
�ref ? [bXh\a![lT���a.ryT!WAXYVIa![oShSUT.V ��[oWOZ]ryW]z�XY[�ShT!V � T.avXYresbT ? _bVhreVFf�c]WOa!XYre[oW]VF_bSUT



� �

� ������� 
 	�� � � ^j[oS � _bSUZ0E�[nT ��a!ryT.WAXI�FT!VUXhShryavXYre[oW%CIdezo[oShr|XY\]} PhP � ^*E3����PUP��
���������	��
������� �o������������� ���!���z�	�$#���%('*),+���-.�	���/�102�	�3���4�	�5�/��-.������)6�87
9;:=<?>A@CBADFE � ������GIH=J
KML�NPOQ�SRT7
U J�VXW >?>YD ��Z"[�\�\�\�]^�`_a� H=J

< Ucb ��0��	0Id?#���'*���	)6� D �	��+�)6
	+��10udA��gP��-u� e ��� �!���"�i�o'*),+���-.�	���/�10hl :Y@�m
U JkV;W >?>Yn �(���/)!q H=J

< U nsrt b ��0��	0udA#���'*����)6� D l :Y@�m
U JkVvW >?>=w ���p�/)�y HYJ
U J�VXW >?> � � ��_���]��~� HYJ
< Ucb ��0��	0fd?#���'*���	)6� D �	0f�z)6�z���-�);��� w l :Y@�m
{ j�
	��� b ��0���0fdA#���'*����)6�3���u|"�z)�� w �	�5�/)�}~�z��g b ��0��	0Id?#���'*����)6��0�7
< U B ��)6���z���6������+��p'*)�����'����1�5�fd�-�)6� ��#��zj����	-��1� b ��0.�	0 d?#���'*���	)6� G � B �z)6�������6������+��
0�#���)�dM'*)5���;'����1����0�d�-.)6� �~j�����-f)�d b ��0.�	0IdA#���'*����)6��0 G l :Y@"m
� ��
	'�#�
����/��
	��'�|5��)�d������hK=LpNP7
< U K=LpN E K=L�NPOcl :Y@"m
K=LpN O~��K=L�N���0��,+�� D�� [ n�� [ wk� [ � � � 7
@�m H < U
@�m H < U �z)6���z���6�����	+��
@"m H < Ucb ��0��	0Id?#���'*����)6� D
@"m H U J�V � �
@"m H U JkV w
@"m H < U n
@�m H U J�V n
@�m H < U
@"m H U J�V D
�2��� b ��0.�	0fd?#���'*����)6��0 BAD�� [ n�� [ wk� [ � � � G � �o�c�p}�7
L�-�� e �z)�-.����
	������z��g b ��0���0IdA#���'*����)6��0�7
@"m H 9;:=<?>�@



� �

W]T!zA_xXYr|soT�
lXY\OryV �j_xryS � rydyd ? T	Z]Sh[ � ��T!Z%a.[o} �]deT!XYT!d @ � ^jc]SUXh\]T.S�
Or|f*_bW @&? _xVhryV f�c]W]a!Xhry[oW&ryV�ZOSh[�� � T.Z�


E�[oWAsoT�u � MCI�IN ��PhPg\j_bV XY[ ? T3SUT!{]X � r|XY\ XY\OT3ShT!}&_breW]ryWOz ? _bVUryV f�c]WOa!XYre[oW]V �:L	W]a.TD_ �]_bVhV Xh\]Sh[ocOzo\

_bded�Xh\]T ? _bVhreVgf�c]W]avXYre[oW]V*ryVta![o} �]dyTvXYT.Z�
o_bW]Z4XY\]T slre[od _kXYry[bW]Vp\j_ soT ? T.T!W=Z]Sh[ � ��T!Z�
bXh\]T�a![lT��~a!ryT!W�XhV

_bSUT�ShT!{OXqf�[oS�XY\OT�ShT.}~_breW]ryW]z ? _bVhreV�f�c]W]avXYre[oW]V �-Kq\]reV �]Sh[na.T!VhVDShT ��T._xXYVqcOW�Xhryd+WO[=}~[oSUTIsnry[ody_xXYre[oW]V

_bSUT"f�[bc]W]Z �:P�XFryV3Xh\]T.W�XY\]_xXqXY\]T4_ � �]Sh[ ulry}~_xXYre[oW%a _xW ? T�zocj_bSh_bWAXYT!T.ZXh[ ? T"a.[bW�sbTvu �

� ������� 
 	�� � � �3_ba � � _bShZP�XYT!SY_xXhry[oW�[bftR:Shc]W]reW]z�_bW]Z�FTv{]XhXhryW]z�Cwdyzo[oSUreXh\]} PhP � ��PQR-� ��PhP��
P�WOreXYry_bdyr�
.TDXY\]T�f�c]ded+VhTvXF[bf�� ? _bVUryVqf�c]W]avXYry[bW]V �
� � 
.� � W][bXDa.[bW�sbTvu � �
� ��� �����g? _bVhreV3f�c]W]a!Xhry[oWOV��2a!c]ShSUT.WAXwVhT!X � 
!� � ��� � ��� 3 3 3 � ��� � �

 � W]T.zo_xXYr|soT"a.[nT ��a.reT.WAX � c]W �]_brySUT.Z 	�� � �

B	Sh[ � 
 ��Xh\ ? _xVhryV3f�cOW]a!Xhry[oW �
� � � � � �

��� ��� 
 � WOT.zA_xXhresbT4VUc]} [bfga.[nT ��a.reT.WAXYVqf�[oSF_ �j_breS 	�� � �
B	Sh[ ��[bW]T"[bfgXh\]T �j_breSq[bf ? _bVhreV3f�c]W]a!Xhry[oWOV � 
 � XY\�_bW]Z 

 � � XY\ � �

� � � � � �

��� ��� 
 � WOT.zA_xXhresbT4a![lT���a.ryT!WAXYVDf�[oSqT _bam\�[bf _ �]_bryS 	 � � �
B	Sh[ ��Xh\]T �j_breSq[bf ? _bVhreV3f�c]W]a!Xhry[oWOV � 
 � XY\�_bW]Z 

 � � XY\ � �

� � � � ���
� � � 
 �

�DT!{OXwE�[oWAsoTvu �QMC	�wN ��PUPq}~[nZ]T!d+refg_bW @�? _bVUryV3f�c]WOa!XYre[oW]VD\j_ soT ? T.T.W�Z]SU[�� � T.Z �

� � � � � �

� � ��� � 
�� �



�o�

� �	� �	� � ��� � � � � � � ��� 	 
 � � 	������ 	 � 
 	 	�
� �/� ������� 
 	�� � �,���Y�
CwV � T�}�T.WAXhry[oW]T!Z�ryW0NlT.avXYry[bW ��� � � � 
]Xh\]T�a![lT���a.ryT!WAXYVDf�[oS �]ShTvsnry[oc]VUd @ _xZ]Z]T.Z ? _bVUryVqf�c]W]a �

XYre[oW]Vt_bShT3WO[bX:am\]T!a �bT.Z�ryW�XY\]TD^*E3�/f�[bS � _bShZ=_xdyzo[oSUreXh\]}~V ��CIdyzb[oShr|XY\]}�V �w[oS:� � 
���[xXYT.WAXhr _bded @ � T.S �

}�reXhXhryW]zFa.[nT ��a!ryT.WAX snre[od _xXhry[oWOV � CId|XY\][ocOzo\�
xXh\]T ��PQR-� ? _ba � � _bShZ�_bdezo[oShr|XY\]}�V � Cwdyzo[oSUreXh\]}~V � [bS

� �-ShT ��am\]T.a ��XY\]TIa.[nT ��a.reT.WAXqa.SUreXhT.Shry_8_xX XY\]TwT.W]Z%[xfpXY\]T�^*E3� f�[oS � _bSUZ�_bdyzo[bShreXh\]}�V
A}~_bW @~? _bVhreV

f�c]W]avXYre[oW]V Xh\j_xX>snry[ody_xXYTqXY\OTIa.[nT ��a!ryT.WAX�a.Shr|XYT!Shr _"}~_ @�? TIZOSh[�� � T.Z �:P�X3ryV � [oVhVUr ? deTFXh[8ShT ��SUc]W&XY\OT

^*E3��f�[oS � _bSUZ _bdezo[oShr|XY\]} XY[~_bZ]Z�}�[oShT ? _bVUryVqf�c]W]avXYre[oW]V
 ? clXFXh\]ryV � _bVIWO[bXDf�[oc]W]Z�XY[�ry} �]Sh[,sbT

XY\OT"{OX �-P�W]VUXhT _bZ�
`Xh\]T"a.[nT ��a.reT.WAXwa.Shr|XYT!Shr _=_xShT"}~[nZ]r|{jT.Z%c]VUryW]z~_=VUXhShryavXYT!S ��� � ���� ����� �:P�W �]_bSUXhrya �

c]dy_bS
O_ Vhdyrezo\AXYd @ }�[nZ]re{jT!Z%_bdezo[oShr|XY\]}�reV3Z]TvsoT.de[�� T.Z�
]a._bdydeT.Z Xh\]TIf [oS � _bSUZ�a [nT ��a.reT.WAXDS T!VUXYSUryavXYry[bW

_bdezo[oShr|XY\]}#PhP ��K � ^*E3� ��PhP ��K 
nCIdezo[oSUreXY\O} � � �:�:VUVhT.WAXhr _bded @ 
�XY\OT	T.deryzor ? dyT �j_xryShV [bf ? _bVUryV>f�c]W]a!Xhry[oWOV

f�Sh[b} CIdezo[oShr|XY\]} � � ^*E3� ��PhP ��K���reV4_�VUc ? VhTvX [bf XY\j_kX4f�SU[o} Cwdyzo[oSUreXh\]} � � ^*E3����PUP�� �pKq\]T�Z]ref �

f�T.SUT.W]a!T ? TvX � T!T.W�Cwdyzo[bShreXh\]}1� � ^*E3����PhP���_bW]Z6CIdezo[oSUreXY\O} �	� ^*E3� ��PhP ��K��8reV8XY\]_xX XY\OT%d _xXUXYT.S

a.[bW�XY_bryWOV3_8V XYShrea!XhT.S>a.[oWAsoT�u�Vhc ? VhTvXq[bf ? _bVUryV-f�c]W]avXYry[bW]V � � r|XY\~Xh\]T	V XYShrea!XhT.S Xh\]ShT!Vh\][bdyZ�
�f�T � T.S3[bS

� [oVhVUr ? d @ W]["a![lT��~a!ryT!W�XhV:slre[od _kXYT Xh\]Tqa.[nT ��a!ryT.WAX>a.SUreXhT.Shry_	_xX:Xh\]TqT.W]Z�[bf�CIdezo[oSUreXY\O}�� � ^*E3� ��PhP�� �

Kq\]T5}~_  [oS~ryVUVhc]T5reV&\][ � XY[ ? c]redyZ�Xh\]T a![lT��~a!ryT!W�X�a!Shr|XYT.SUr _�XY[6VhT!dyT!a!X�_ Vhc ? VhTvX%f�Sh[o}

CIdezo[oSUreXY\O}#��� ^*E3����PhP�� �A^j[oS:CIdezo[oSUreXY\O}#��� ^*E3����PhP�� 
oXY\]TDVUc]}�[bf XY\]TFa.[nT ��a.reT.WAXYV-f�[oS-_ �j_breS [bf

? _bVUryV+f�c]WOa!XYre[oW]V ryVpa![oW]V XYSY_xryW]T!Z4Xh[ ? T-W][oW]WOT.zA_xXhresbT �*Kg[D{jW]Z�_qVhc ? VUT!X*f�Sh[o} CIdezo[oShr|XY\]} � � ^*E3���

PhP�� 
nXh\]T ��� � ���� �����~f�[oS Xh\]TIa![lT��~a!ryT!W�X3a.Shr|XYT!Shr _4ryV W][ � _�W][oW]W]T!zA_xXhresoTwW�c]} ? T.S
OryW]V XYT _xZ [bf  c]V X


.T!Sh[ ��Kq\]T�am\j_bdedyT.WOzoT�
D\][ � T!soT!S
�deryT.V&ryW VhT!dyT!a!XYreW]z XY\OT ��� � ���� ������
Dr � T ��\][ � Xh[6Z]T.a!ryZ]T5XY\OT

� [oVhr|XYresbT&W�c]} ? T.S�
:[oS8T!��c]resx_bdeT.WAXYd @ 
tXh\]T���� ������ ����� � L	W]T%_ � �OSh[��]SUr _xXhT&_ � �]Sh[o_bam\6ryV4XY[ SUc]W�_

} c]deXhr �]deTd ryWOT _bS S T.zoSUT.VUVhry[bW � M0� � �~[oW�XY\OT5Zj_xXm_ VUT!X �]SUry[oS�XY[ ZOT!XYT!Sh}�ryW]reW]z Xh\]T ��� � ���� ����� �

Kq\]T�}~_kulry} cO} _ ? Vh[bdycOXhT	a.[nT ��a.reT.WAXqa._bW ? TI[ ? Xm_xryW]T!Z ?A@ Xm_��nreW]z8Xh\]T�_ ? VU[odyclXYTIsx_bdec]T.V>f�[oS�XY\OT

a.[nT ��a!ryT.WAXhV	f�Sh[o} XY\]T�M�*� }~[nZ]T!dt_ba!a.[oSUZ]ryWOzod @ ��CIdeXhT.SUWj_xXYr|soT!d @ 
�ref MCI�IN0}�[nZ]T.dgryV	_xdyShT._bZ @

_ sx_brydy_ ? dyT�
OXY\OT�}~_kulry} cO} _ ? VU[odyclXYT4a.[nT ��a.reT.WAXIa._bW ? T4[ ? Xm_xryW]T!Z�f�SU[o} reXhVFSUT.VUc]deX �3P�W0zoT!W]T.Sh_bd�


XY\OT Shc]deT&[bfDXh\ncO} ? ryV �	� �b��

[bfqXY\OT%_ ? VU[odycOXhT&sx_bdycOT&[bfqXh\]T%}&_�uOre} c]}
a![lT��~a!ryT!W�X a.[oc]deZ

? T _SUT _bVU[oWj_ ? dyT�a _bW]ZOryZj_xXhT�f�[bS4Xh\]T ��� � ���� ����� ��P�f�XY\]T ��� � ���� ����� reV�VUT!X8Xh[l[\]ryzb\�
*Xh\]T.W XY\]reV



� �

a _xW ShT!Z]c]a.T �]Tvulr ? redyr|X @ VhryWOa.T�f�T � T!S ? _bVUryVwf�cOW]a!Xhry[oW]VI_bShT�a.[oWOVhryZOT.ShT!Z5T.deryzor ? dyT�reW0XY\]T8VhT _xSham\]reW]z

�]SU[la!T.VhV � P�fOXh\]T>VhT.deT.avXYT.Z ��� � ���� �����"ryVpXY[n[DVh}~_bdyd 
 XY\]T!W � ryded ? T>dereXUXYdyTtZ]r � T.SUT.W]a!T ? T!X � T.T!W=^*E3� ��PhP

� Cwdyzo[bShreXh\]} � �3_bW]Z^*E3� ��PhP ��K � Cwdyzo[bShreXh\]} � � �

� �	� ��� � � � � 	 � 
�� � � �
� 	 
 � � �U$ �	����� � ���"� ��� 	�
���� 
	 � �
CwV � r|XY\0E�[oWAsoTvu �QMC	�wN ��P 
 XY\]T4Vh}�[n[bXY\]reW]z�Sh[oclXYryWOT"f�[bSw_�c]W]r|sx_bShry_xXYT	XhT.Sh} reW E�[bW�sbTvu �

MCI�IN ��PhP ryVDTvuO_bavXYd @ XY\]T4VY_b}�T4_bVD[oShrezoryW]_bdpMCI�IN ��^j[oS3Xh\]T4ryWAXYT!SY_bavXYry[bW�XhT.SU}~V�
jCIdyzb[oShr|XY\]} �

� E�P�K ��PhP��:XYSY_xW]VUf�[oSU}~V-XY\OTIa.[,sx_bSUr _xXhT.V-f�[oS�_xW&ryWAXhT.SY_xa!XYre[oW~XhT.SU} reWAXY[�_�W]T � a![oShSUT.V ��[oWOZ]ryW]z�[oW]T �

Z]re}~T!W]Vhre[oWj_bdqsx_bShry_ ? deT � " [bS � � �2NlryW]a!T0XY\OT0XYSh_bW]VUf�[bSh}�T.Z�a!T.WAXYT!S ��W][bX%reV _bd � _ @ V 
.T!Sh[ f�[bS
XY\OT=ryWAXYT!SY_bavXYry[bW0XYT!Sh}�V	[bf�E�[oWAsoT�u �QMC	�wN ��PhP 
pVhre}~red _bSqXh[%CIdyzb[oShr|XY\]} E�P�K ��PFryW5NlT.avXYry[bW � � � ��� 


XY\OT a.[oSUShT!V � [oW]Z]reW]z%VhreZ]T ��W][bXYVIa _bW ? T VhTvX4_xX ��_bW]Z � � 
 � \OT.ShT �5ryVwXY\]T VU}~[n[bXh\]ryW]z�f _ba!Xh[oS �
Kq\]T�d _xShzoT!S XY\]T%VU}~[n[bXY\OryW]z f _bavXY[oS=reV
:XY\OT�VU}~[n[bXh\]T.S Xh\]T�_ � �]SU[,ulre}&_xXhry[oW f�c]W]a!Xhry[oW � redyd ? T �

L	W]T ��[oVUVhr ? dyT=am\][brya.T�f�[oS � reV�� 3�����Kq\]T!ShT!f�[bShT�
*XY\]T=XhSY_bW]V f�[oSh}�T.Z ? _bVUryV�f�c]W]avXYre[oW reW5XY\]T�[oW]T �
Z]re}~T!W]Vhre[oWj_bd*sb_xShr _ ? dyT � " [bS � � 
pzoresbT.W���W][bXhV�_xW]Z5XY\]T�VhrezoW � �	� 8 � 
 a _xW ? T=Vh}�[n[bXY\]T!Z�c]VhreW]z
XY\OT4Vh_b}�T�Vh}�[l[bXh\]ryWOz=Sh[ocOXhryW]T"_xVDf�[bSD_�cOW]resx_bSUr _xXhT ? _bVUryVqf�c]W]avXYry[bW �

� ��� � � � � ��	 ���6� � ����� 	 ��� 	�
�� � ' ��� �!� ���
P�W�XY\]reVqVhT!a!XYre[oW�
 E�[oWAsbTvu � MCI�IN�ryV3XYT!VUXhT.Z0[bW�f�[ocOS ��ZOry}�T.W]VUry[oWj_xd�_bWOZW]reW]T ��Z]ry}�T.WOVhry[bWj_bd

ryWAsbT.WAXY[oS @ f�[bShT.a._bVUXhryW]z	NOB�R �]Sh[ ? dyT!}~V*VUXhc]Z]ryT!Z ?A@ E�\OT.W TvX:_bd � � � ��� �tKq\OT�zo[A_xdn[xfjXY\]T ryWAsoT!W�Xh[oS @

f�[oSUT.a _xVUXYreW]z �]SU[ ? dyT!} ryVIXh[%}~reW]ry}�r�
!T"Xh\]T reW�sbT.WAXY[bS @ \O[odyZ]reW]z%_bWOZ ? _ba �b[bShZ]T!S�a.[oV XYV �4Kq\]T�[����

XYre}&_xd�sx_bdyc]T	f�cOW]a!Xhry[oW�
 ��W][ � WXh[ ? T"XY\]T![oShTvXYrya._bdyd @ a![oWAsoTvu 
�V � T.a.r|{jT.VDXY\OT�}�ryW]re} c]} Tvu � T.a!XhT.Z

a.[bVUX-XY["[�� T.Sh_xXYTqXY\OTFV @ VUXYT!} �:Kq\OTwV Xm_xXhTF[xf�Xh\]TDV @ VUXhT.} ryV:SUT �]SUT.VhT!WAXYT.Z ?�@ Xh\]TDryWAsoT!WAXY[oS @ dyT!sbT.deV

f�[oSDXY\]T �]Sh[nZ]c]avXYVI_bW]Z0Xh\]T.reSwZ]T!}&_xW]Zf�[oSUT.a._bVUXhV �IKq\OT�soT!ShVUry[oW]VI[bf>MCI�IN0_xShT"{]XIXh[~XY\OT8Zj_xXY_

f�[oS3Xh\]T"d _bV XqXYry}�T � T.SUry[nZ�[xfgXh\]T�XY\]SUT.T � ��T!Shre[lZ%reW�sbT.WAXY[bS @ f�[oSUT.a _xVUXYreW]z~NOB�R �



� �

� ������� 
 	�� � � ^j[oS � _bSUZ0E�[nT ��a!ryT.WAXI�FT!VUXhShryavXYre[oW%CIdezo[oShr|XY\]} � reXh\�Kq\]ShT!Vh\][odeZ � ^*E3� ��PhP ��K��
���������	��
������� �o������������� ���!���z�	�$#���%('*),+���-.�	���/�102�	�3���4�	�5�/��-.������)6�87
9;:=<?>A@CBADFE � ������GIH=J
KML�NPOQ�SRT7
U J�VXW >?>YD ��Z"]�717�71]^� _a� H=J

< Ucb ��0��	0Id?#���'*���	)6� D �	��+�)6
	+��10udA��gP��-u� e ��� �!���"�i�o'*),+���-.�	���/�10hl :Y@�m
U JkV;W >?>Yn �(���/)!q H=J

< U nsrt b ��0��	0udA#���'*����)6� D l :Y@�m
U JkVvW >?>=w ���p�/)�y HYJ

< U$b ��0��	0Id?#���'*����)6� D ��0f�z)6�z���-�)���� w l :Y@�m
U J�VXW >?> � � ��_���] ��� HYJ
{ j�
	��� b ��0���0fdA#���'*����)6�3���u|"�z)�� w �	�5�/)�}~�z��g b ��0��	0Id?#���'*����)6��0�7
< U B ��)6���z���6������+��p'*)�����'����1�5�fd�-�)6� ��#��zj����	-��1� b ��0.�	0 d?#���'*���	)6� G � B �z)6�������6������+��
0�#���)�dM'*)5���;'����1����0�d�-.)6� �~j�����-f)�d b ��0.�	0IdA#���'*����)6��0 G l :Y@"m
� ��
	'�#�
����/��
	��'�|5��)�d������hK=LpNP7
< U K=LpN E K=L�NPOcl :Y@"m
K=LpN O~��K=L�N���0��,+�� D�� ] n�� ] wk� ] � � � 7
@�m H < U
@�m H < U �z)6���z���6�����	+��
@"m H U J�V � �
@"m H < U�b ��0��	0Id?#���'*����)6� D
@"m H U JkV w
@"m H < U n
@�m H U J�V n
@�m H < U
@"m H U J�V D
�2��� b ��0.�	0fd?#���'*����)6��0 BAD�� [ n�� [ wk� [ � � � G � �o�c�p}�7
L�-�� e �z)�-.����
	������z��g b ��0���0IdA#���'*����)6��0�7
@"m H 9;:=<?>�@



� �

� ��� ��� � �
� � �(� 
 � � � � 
��� ��� � � � � � 	 ��� � � � ����	 ��� 	 
 ��� ' ��� � � � �
P�W Xh\]ryV�ryWAsoT!WAXY[oS @ f�[oSUT.a._bVUXhryW]z5B�R 
pXY\]T!ShT%_bSUT~X � [ �]Sh[nZ]c]avXYV�
 T _bam\ � r|XY\ [bW]T&Z]T!}&_xW]Z

f�[oSUT.a _xVUX �&MCI�IN � _bV"{]X"XY[�_�Zj_xXY_�VUT!X�[bf �,� � ��[oreWAXYV�f�Sh[o} XY\]T�d _xVUX ��T!Shre[lZ �=C VUT!X�[bf �,�b�

sx_bdyreZj_xXhry[oW Z]_xXm_ � [oryWAXYV=reV=c]VhT!Z Xh[ a![o} �j_bShT Xh\]T%XY\]SUT.T�Z]r � T!ShT.WAX�}�[lZ]T!dyV�
 _xW]Z ? [ u �]dy[bXhV=[bf

XY\OT�_ ? Vh[odecOXYT"T!ShSh[bShV
ja![o} �]cOXYT!ZcOVhryWOz�Xh\]T�f�[oSh}8c]d _�� � � ���� 
j_bShT"VU\][ � W0ryW�^trezoc]SUT � � � 
 � \]T.SUT

� ryV�Xh\]T%_bavXYcj_xd�a.[bVUX=[bfqXh\]T V @ V XYT!} 
>_bW]Z ���ryV�Xh\]T�MCI�IN �oE�[oWAsoT�u �QMC	�wN�_ � �]SU[,ulre}&_xXhry[oW

f�[oS8Xh\]T%_bavXYcj_xd�a.[bVUX � C ? [ u �Ody[bX8[bfDXY\]T�_bavXYcj_xd�a.[bVUXYV=[xfqXY\]T%reW�sbT.WAXY[bS @ }�[nZ]T.d 
tf�[oS8T._bam\�[bf

XY\OT �,�o� sx_bdyreZj_xXYre[oW � [oreW�XhV
FryV ZOryV �Od _ @ T!Z reW ^tryzocOShT � ��� f�[oS SUT!f�T.SUT.W]a!T ��Kq\]T � T.S f�[oSh}~_bW]a!T

[bf ? [bXY\5soT!ShVUry[oW]V"[bf�E�[oWAsbTvu � MCI�IN _bShT a![o} �j_bSY_ ? dyT8Xh[�[oShrezoryWj_xdtM�C	�wN � ^jc]SUXh\]T.S�
 ? T!a _bc]VUT

soT!ShVUry[oW]V�[bfIE�[oWAsbTvu � MCI�IN/zocj_bSh_bWAXYT.T%a![oWAsoT�uOr|X @ 
 [��OXYre}~r�
 _xXhry[oW }~TvXY\][nZ]V8Xh\j_xX�Z]T ��T!W]Z/[oW

XY\OryVD_bVUVhc]} �OXYre[oW�a _bW ? T4SUT.der _ ? d @ T.} �]dy[ @ T!Z �

1 2 3

0

5

10

15

20

25

30

35

40

45

50

A
bs

ol
ut

e 
E

rr
or

Solutions

^trezoc]ShT � � � � E�[o} �j_bSUryVU[oW [xf ? [ u �]de[bXYV ��f�[ocOS ��ZOry}�T.W]VUry[oWj_xd�ryWAsbT.WAXY[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? dyT!} �
? _bVUT.Z6[oW _sx_bdyreZj_xXYre[oW�VhTvX=[bf �,�o� ��[bryWAXYV � �����8L	SUryzory_bW]d>MCI�IN 
 � ���8E�[oWAsoT�u � MCI�IN ��P 
 � � �
E�[oWAsoT�u � MCI�IN ��PhP ��K �



� �

1

0

100

200

300

400

500

600

700

U
ni

t C
os

t

true Function

mean = 137.47

^trezoc]ShT � ����� ��[ u �Ody[bX&[bf	XY\OT _bavXYcj_bdFa.[bVUX f�[oS�XY\OT0f�[oc]S ��Z]re}~T!W]Vhre[oWj_bd3reWAsoT.WAXh[oS @ f�[oShT!a _bV XYryWOz
�]SU[ ? dyT!} �

Kg_ ? deT �����"VhcO}~}~_bShr�
.T!V3XY\]T �j_bSh_b}~TvXYT!SqVhT!XUXYreW]zoVqf�[oSD[oShrezoryW]_bd+M�C	�wN 
�E�[oWAsoTvu �QMC	�wN ��P

_bW]Z E�[oWAsbTvu � MCI�IN ��PhP ��K �:P�W �j_bSUXhrya!c]d _bS�
tXY\OT XY\]SUT.Vh\O[odyZ6f�[oS�E�[bW�sbTvu�MCI�IN ��PhP ��K � E�[oWAsoT�u

soT!ShVUry[oW [xfwMC	�wN � reXh\ a![lT��~a!ryT!W�X ��� � ���� ����� a![oW]VUXhSY_breWAX � 
:� � � � � 
treV�ZOT!XYT!Sh}�ryW]T!Z ?A@ }8c]deXhr �

�]d @ reW]z ��3 ��
 ?A@ XY\]T&_ ? Vh[bdycOXhT~sx_bdycOT~[bfD}~_kulry}8c]} a.[nT ��a!ryT.WAX
 � � � ���o� � 
gryW [oShrezoryWj_xd>MC	�wN

}�[lZ]T!d �~Kq\]T%MCI�IN _bdyzb[oShr|XY\]}�V � T.ShT � ShreXUXYT!W reW6E�[oW _bW]Z TvulT.a!cOXYT!Z6[oW _�B	cj_bd ��� � � i"G 


C3XY\Ody[oW � [bS ��VUXY_xXYre[oW � P�W/XYT!Sh}�V~[bf�E3R-H XYre}~T�
�_xdyd3XY\OShT.T�soT!ShVhre[oW]V~[bf"MCI�IN�ShT!�ncOryShT!V

Kg_ ? dyT � ��� �(NlTvXhXhryW]z6[bf�_bdezo[oSUreXY\O}~V�[oW XY\]T Xh\]ShT!T soT!ShVhre[oW]V�[bf8MCI�IN ? _bVUT.Z [oW XY\OT f�[oc]S �
Z]re}~T!W]Vhre[oWj_bd�ryWAsoT!W�Xh[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? deT.}

L	SUryzoreWj_bdpM�C	�wN E�[oWAsoT�u �QMC	�wN ��P E�[bW�sbTvu � M�C	�wN ��PUP ��K
E�[bW�sbTvu �-XY\]SUT.Vh\O[odyZ J �kC J �kC � ����� �

C	NO� � J �kC C	NO����P�� Z]r � � �o�A� 
 C�NO����P�� Z]r � � �b�A�
E�[b}~}�[oW�NlTvXhXYreW]z � � [oryWAXYV � ��� � 
 �b[oWAXYV ��� 
 reWAX � ��� 
 
 � �

�
� �,�o� �

dy[ � a![o} �OcOXm_xXhry[oW]_bdqT � [oSUX � Kg_ ? deT � � � � � Gw[ � T!sbT.S
wa.[oWAsbTvulreX @ } c]VUX ? T _bVhVUc]ShT!Z�XY[ [ ? Xm_breW



� �

XY\OT=zody[ ? _bdg[ �OXYre} c]} f�[oSIXY\OT f�[oc]S ��Z]ry}�T.WOVhry[bWj_bd*ryWAsoT!W�Xh[oS @ f�[oShT!a _bV XYreW]z�B�R �]SU[ ? deT.}���P�W5XY\OT

f�[oc]S ��Z]re}~T!W]Vhre[oWj_bd�reW�sbT.WAXY[bS @ f�[bShT.a._bVUXhryW]z �OSh[ ? deT.} 
xsbT.ShVUry[oWOV>[xf�E�[oWAsoTvu �QMC	�wN�zoc]_bSY_bWAXhT.T3XY\OT

a.[bW�sbTvulreX @ [bf*XY\OT.rySD_ � �]Sh[ ulry}~_xXhry[oW]V �

Kg_ ? dyT � � ��� E�[b} �j_xShryVU[oW [bf�E3R-H
XYry}�T5f�[oS�T _bam\ soT.SUVhre[oW�[bf=MC	�wN ? _bVhT!Z [oW Xh\]T�f�[oc]S �
Z]re}~T!W]Vhre[oWj_bd�ryWAsoT!W�Xh[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? deT.}

[oShrezoryWj_xd+MCI�IN E�[oWAsoTvu �QMC	�wN ��P E�[oWAsoT�u � MCI�IN ��PhP ��K
� � � � VhT.a ���o� �"VhT!a � �A� ��VUT.a

� ��� � � � 
�� ��� � 
 ��� � � 
���� ��� � � � � � 	 ��� ��� ������	 ��� 	�
�� � ' ��� � � ���
P�W0Xh\]ryVDreW�sbT.WAXY[bS @ f�[oShT!a _bV XYryWOz B�R 
jXh\]T.SUT _bSUT4Xh\]ShT!T �]SU[lZ]cOa!XYV�
�T._bam\ � r|XY\X � [ Z]T!}&_xW]Z

f�[oSUT.a _xVUXYV � f�[oSIWOTvunX�XYre}~T ��T!Shre[lZ5_xW]Z XY\]T8[oW]T=_xf XhT.S � �4MCI�IN � _bV	{]X	Xh[%_ Zj_xXY_&VhTvX"[bf � � � �

� [oryWAXYV3f�SU[o} Xh\]T"d _bV X ��T!Shry[nZ �:C2VUT!Xw[bf � �o�o� sx_bdyreZj_xXYre[oW&Z]_xXm_ ��[bryWAXYVqreVqc]VhT!ZXY[�a![o} �]_bShT�XY\OT

XY\OShT.T4Z]r � T!ShT.WAXw}~[nZ]T!dyV
]_bW]Z ? [ u �]dy[bXhVD[bftXh\]T8_ ? Vh[odecOXYT"T!ShSh[bShV
`a![o} �OcOXYT!Z0c]VUryW]z�XY\]T"f�[oSU} c]d _

� � � ���� 
p_bShT8Vh\][ � W�ryW5^gryzoc]SUT � � � 
 � \OT.ShT ��ryVwXY\]T=_xa!XYc]_bd a.[bVUX�[bf-Xh\]T V @ V XYT.} 
 _bW]Z �� reVIXY\OT

MCI�IN �bE�[oWAsoTvu �QMC	�wN~_ � �]Sh[ ulry}~_xXYre[oW8f�[oSgXY\]TD_bavXYcj_xd]a.[oV X � C ? [ u �]dy[bX [bf`XY\]TD_bavXYcj_xd]a.[oV X-[bf

XY\OT	ryWAsoT!WAXY[oS @ }�[lZOT.d�
�f�[oS>T _bam\�[bf�XY\]T � �o�o�4sx_bderyZj_kXYry[bW � [oryWAXhV
nryV�ZOryV �Od _ @ T!Z%ryW ^gryzoc]SUT � ���"f�[bS

ShTvf�T.SUT.W]a!T �FKq\]T � T.S f�[oSh}~_bW]a!T�[bf ? [xXY\sbT.SUVhry[bW]VI[bf-E�[oWAsoTvu �QMC	�wN5_bShT4a.[o} �j_bSh_ ? deT"Xh[~C	NO���

MCI�IN � ^`cOSUXY\OT.S
 ? T.a._bc]VhT%sbT.ShVUry[oWOV=[bfIE�[oWAsoTvu �QMC	�wN/zoc]_bSY_bWAXhT.T%a.[bW�sbTvulreX @ 
 [ �OXYre}~r�
 _xXhry[oW

}�T!XY\O[lZ]V3Xh\j_xXFZ]T ��T!W]Z0[oW%Xh\]ryVD_bVUVhc]} �OXhry[oW�a _xW ? T"ShT.der _ ? d @ T.} �]dy[ @ T.Z �

Kg_ ? deT � � �IVhcO}~}~_bShr�
.T!V*Xh\]T �j_bSh_b}�T!XYT!StVUT!XhXhryW]zbVgf�[oSgC�NO��� MCI�IN�
AE�[oWAsoT�u � MCI�IN ��Pt_xW]Z

E�[oWAsoT�u � MCI�IN ��PhP � Kq\]T=M�C	�wN_bdezo[oShr|XY\]}�V � T.SUT � SUreXhXhT.WryWE [oW0_bW]Z�TvulT.a!cOXYT!Z5[oW0_�B	cj_bd

��� � � i"G 
%C3Xh\]dy[bW � [oS ��V Xm_xXhry[oW � P�W/XYT!Sh}�V�[xf�E3R-H XYry}�T�
>_bded�XY\OShT.T�soT!ShVUry[oW]V�[bf�MC	�wN

ShT!��c]rySUT.V de[ � a![o} �]cOXm_kXYry[bWj_bd-T � [oSUX � Kg_ ? deT � � � � �0Gw[ � T!soT!S
>a.[oWAsbTvulreX @ } c]VUX ? T%_xVhVhcOShT.Z Xh[

[ ? XY_bryW"XY\OT zode[ ? _bdb[��OXYre} c]}�f�[bS Xh\]T�WOryW]T ��Z]re}~T!W]Vhre[oWj_bdxryWAsoT!W�Xh[oS @ f�[oSUT.a._bVUXhryW]zIB�R �]Sh[ ? dyT!} �*P�W



� �

1 2 3

0

10

20

30

40

50

60

70

A
bs

ol
ut

e 
E

rr
or

Solutions

^trezoc]ShT ��� � ��E�[o} �j_bShreVh[oW�[bf ? [ u �]de[bXYV � WOryW]T ��Z]re}~T!W]Vhre[oWj_bd ryWAsoT!W�Xh[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? dyT!} �
? _bVUT.Z [oW _6sx_bdyreZj_xXYre[oW�VUT!X[bf �,�b�o� � [oreW�XhV�� ��� �%C	NO��� MCI�IN 
 � � ��E�[oWAsoTvu �QMC	�wN ��P 
 � � �
E�[oWAsoT�u � MCI�IN ��PhP �

Kg_ ? dyT � ����� NlT!XUXYryWOz6[bf4_bdyzb[oShr|XY\]}�V~[bW�XY\]T0Xh\]ShT!T soT!ShVhre[oW]V%[bf8MCI�IN ? _bVhT!Z [bW�XY\]T5W]reW]T �
Z]re}~T!W]Vhre[oWj_bd�ryWAsoT!W�Xh[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? deT.}

C	NO��� MCI�IN E�[oWAsoT�u � MCI�IN ��P E�[bW�sbTvu � M�C	�wN ��PUP
�F[ ? c]VUX � �F[ ? c]VUX ��P��]Xh[odyT!SY_bW]a!T�� � � J �xC J �xC
E�[o}�}~[oWNlTvXhXhryW]z � C	NO� ��PhP��]ZOr � � �A� 
 ryWAXYT!SY_bavXYre[oW � ��


� [oreW�XhV�� � 
 � ����
 �x[oWAXYV � � � 
 
 � �
�
���o�b� �

XY\OT3W]ryWOT ��ZOry}�T.W]VUry[oWj_xdAryWAsoT!W�Xh[oS @ f�[oSUT.a _xVUXYreW]z �]SU[ ? deT.} 
ksbT.ShVUry[oWOV [bf�E�[oWAsoT�u � MCI�IN zocj_xSY_bWAXYT!T

XY\OT4a![oWAsoT�uOr|X @ [bfgXh\]T.reSD_ � �]SU[ uOre}&_kXYry[bW]V �
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^trezoc]ShT � ����� ��[ u �]dy[xX~[xf	XY\]T0_ba!Xhcj_bdDa.[bVUX&f�[bS�Xh\]T0W]reW]T ��Z]ry}�T.WOVhry[bWj_bd3reW�sbT.WAXY[bS @ f�[oShT!a _bV XYryWOz
�]SU[ ? dyT!} �

Kg_ ? dyT � � � � E�[o} �j_bShreVh[oW [bf=E3R-H1Xhry}�T f�[oS%T _bam\ soT.SUVhre[oW [xf�MCI�IN ? _bVhT!Z�[oW XY\OT W]reW]T �
Z]re}~T!W]Vhre[oWj_bd�ryWAsoT!W�Xh[oS @ f�[bShT.a._bVUXhryW]z �]SU[ ? deT.}

C	NO��� MCI�IN E�[bW�sbTvu � M�C	�wN ��P E�[oWAsoT�u �QMC	�wN ��PhP
� ��� � � VUT.a ��� �o� �=VhT!a � ��� � �=VhT.a
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Kq\]reV am\j_ �lXYT.S=f�[na.c]VUT.V=[oW sx_bSUr _ ? dyT&VUT.deT.a!Xhry[oW }~TvXY\][nZ]V
 �j_xSUXYrea.c]dy_bShd @ f�[oS8Xh\]T �Udy_bShzoT �

_bW]Z6VU}&_xdyd � � �]SU[ ? dyT!} �0C X � [ ��VUXY_bzoT�NOR _breShdyreW]T�f dyT.TvX=_ VUVhrezoW]}�T.WAX=} [lZOT.d � ^lC	M �8VUXhc]Z]ryT!Z

?A@ R:rydydy_ � � � � ryV �]SUT.VhT!WAXYT.Z _bVI_xW0_ � �]dyrea _xXhry[oW �:Kq\OT8W]T�ulXwVhT!a!Xhry[oW ? ShreT � @ ZOT.Vha!Shr ? T!V	NOR ��^lC�M �

NlT!a!XYre[oW � � � rydedyc]V XYSh_xXYT!V�Xh\]T Zj_xXY_ }~reW]ryWOz �]SU[la!T.VUV XY[6ShT!Z]c]a!T�_ \]ryzb\���Z]re}~T!W]Vhre[oWj_bdqZOT.a.reVhre[oW

sx_bShry_ ? deT	V �j_xa.T�
 _bWOZ0NnT.a!Xhry[oW � � � �]ShT!VhT.WAXhVIa.[b} �]clXm_xXhry[oWj_xd�SUT.VhcOdeXYVD[oW0NOR �Q^nC�M �

� ��� � 
 � ��
�� ��� � ��� 	~� � � 
���� � � ��	�' ��� �!� ���
Kq\]T ^lC	M V XYc]ZOryT.Z ?A@ R:rydydy_�� � � ��c]VUT.Vg_DX � [ ��VUXm_xzoT NORf�SY_x}~T � [oS ��_bde[oW]z � reXh\4Xh\]T ��[nT.ryWOz

a.[bW]a.T �OX=[bfFB � Xh[ V � _ �6a!ShT � ��a.[o} �j_xXhr ? deT&_xrySha!SY_xf X�a.de[oVhT!S�Xh[ Z]T �]_bSUXhc]ShT�
 � \]T.W6}�[oVUX8[bfqXY\OT

Z]T!}&_bWOZ \j_bV ? T!T.W%ShT._bdyr�
.T!Z �-E�ShT � ��a![o} �]_xXYr ? dyTw_brySUa.Sh_xf X>\j_ soT�ryZOT.WAXYrea _bd`a.[na � �]reXhV
O_bdyde[ � reW]z�_bW

_breShdyreW]T-XY["V � _ ��_brySUa.Sh_xf X � reXh\][ocOX V � _ � �]reW]z"a.ShT � V �:Kq\]TqX � [ ��V Xm_bzbT3f�[oSh} cOd _xXhry[oW�_bVhVUryzoWOV:a.ShT � �

a.[b} �j_kXYr ? dyT	_xrySha!SY_xf X�ryW Xh\]T	{jShV XDVUXY_bzoT�
]_ ? [bcOX � � Zj_ @ V �]Shre[oS�Xh[=Z]T �j_xSUXYcOShT�
jVU[�_bV3XY[�T!W]\j_bW]a!T

XY\OT	Z]T.}~_bW]Z ��a _ �OXYc]SUryW]z ��[bXhT.WAXYry_bd [bf V � _ � �]reW]z=ryW~XY\]T�VUT.a.[bW]Z�VUXm_xzoT�
O_ ? [bcOX�X � [ � T!T��V �]Shre[oS �

Kq\]T�V XY[nam\j_bVUXhrya!reX @ [xf*Xh\]T�Z]T!}&_bWOZ%ryV3}�[lZOT.dyT!Z ?A@ Z]r � T!ShT.WAXDZ]T!}&_xW]Z%Vha!T.Wj_bSUry[oVqreW XY\]T�VUT.a![oW]Z

VUXY_bzoT�
D_bW]Z�Xh\]T5_ soT!SY_bzoT0[�sbT.S&Xh\]T0VUa.T!Wj_bShre[oV T!VUXYre}&_kXYT.V�XY\OT Tvu � T.a!XhT.Z �]SU[b{]X
 � \Oryam\�reV~XY\OT

� T.SUf�[bSh}~_bW]a.T�}~T._bVhc]SUT3XY\j_kX � rydyd ? Tqc]VhT!Z&_bV Xh\]TqShT!V � [oW]VUTDsx_bSUr _ ? dyT ��ryW Xh\]T3sx_bShry_ ? dyT VhT!dyT.avXYre[oW

}�T!XY\O[lZ]V �gKq\OT�Tvu �]dy_bWj_xXh[oS @ sb_xShr _ ? dyT!V �0_bShT-XY\]T>a.SUT � ��a.[o} �j_xXhr ? deT-_bdyde[la._xXYre[oW � EqE�C � ZOT.a.reVhre[oW
sx_bShry_ ? deT.V	XY\]_xX"V � T.a!ref @ � \]ream\ a!ShT � ��a.[o} �j_xXhr ? deT f _b}�ryd @ reV�_xVhVhrezoW]T!Z Xh[T._bam\ �jrezo\AX"dyT!z ��Kq\]T

Tvu � T.avXYT.Z �]Sh[x{]XDf�c]W]a!Xhry[oW�reV �nWO[ � W�XY[ ? T4a![oW]a._,sbT�[,sbT.SDXY\]T�EqE�C V �j_ba!T �

� �



� �

K*SY_bZOreXYre[oWj_bdpX � [ ��V Xm_bzbT�NOR cOVhT.V"_���T.W]ZOT.ShV � _ � �]SU[A_bam\5[oSI� ��Vh\]_ ��T!Z5}~TvXY\][nZ � ��� �p\][ � �

T!sbT.S�
+f�[oSIdy_bShzoT ��VUa _bdeT �]SU[ ? deT.}�V
`XY\]reVIa _xW ? T VUdy[ � XY[&a.[oWAsoT!ShzoT �4R-redydy_ � � � �gZ]T!sbT.de[���T!Z _~X � [ �

�]\j_xVhT BDCFE3� _ � �]SU[A_bam\0Xh[&SUT.Z]c]a!T�Xh\]T8a![o} �OcOXm_xXhry[oW�ryWAsb[odesbT.Z reWa![oW]Z]c]avXYreW]z~Xh\]T8[��lXYry}�r�
._ �

XYre[oW �4Kq\]T�BFCFE3� �]\j_bVUT=c]VhT!V4{jSUVUX ��VUXY_bzoT=a![oW]VUXhSY_breWAXYV�ryW�_ }8c]deXhr ��V XYT � �]Sh[na.T!VhV�XY[�a![oW]VUXhShc]avX

_bW T�u ��T!Shry}�T.WAXY_bd ZOT.VhrezoW � r|XY\]reW XY\OT&f�T _bVUr ? deT~SUT.zore[oW�
*XY\]T!W ? c]rydeZ]V�_0VUXY_xXYreVUXYrea _bd-}�[lZOT.d:XY\j_kX

_ � �OSh[ ulry}~_xXYT!V3XY\]T4Tvu � T.a!XhT.Z �OSh[b{]XDf�c]WOa!XYre[oW�ryW%XY\OT4{jSUVUXFVUXY_bzoT"[bfgXY\]T�NOR � Kq\OT4[ �OXYre}~r�
 _xXhry[oW

�]\j_xVhT�Vh[od|soT!V"Xh\]T X � [ ��V Xm_bzoT �]SU[ ? deT.} cOVhryWOz XY\]T�BDCFE3��Tvu � T.a!XhT.Z �]Sh[x{]X4_ � �]SU[ uOre}&_kXYry[bW ryW��

VUXhT _bZ5[xf:Vh[od|snryW]z~}&_bW @ VhT!a.[oWOZ���V Xm_bzoT8Vhc ? �OSh[ ? deT.}�VIreW0T!sbT.S @ r|XYT.Sh_xXYre[oW �DKq\]reVIzoSUT _xXhd @ V � T.T!Z]V

c ��XY\]Tq[ �OXYre}~r�
 _xXhry[oW�
ka.[b} �j_xShT.Z�XY[���T!W]Z]T!ShV � 
 ? T!a _bc]VUTFXh\]Tqa.[b} �]clXm_xXhry[oW=[bf XY\OTFVUc ? �]SU[ ? deT.}�V

ryV>Vh\Oref XYT!Z~Xh[8XY\]TIBFCFE3� �]\]_bVhT �-Gw[ � TvsoT!S
]f�c]S XY\]T!S�V � T.T!Z]c �%}~_ @�? TI_bam\]ryTvsoT!Z ?�@ a![oW]Z]c]avXYreW]z

sx_bShry_ ? deT	VhT!dyT.avXYre[oW �]Shre[oS�XY[�XY\OT�BDCFE3� �]\]_bVhT �

^j[oS%_6SUT _bd�_xryShderyW]T�W]TvX � [oS � � reXh\ �b�6VUXm_kXYry[bW]V%_bW]Z � � � � dyT!zoV
wR:rydydy_ � V BDCFE3� �]\j_bVUT

ShT!Z]c]a!T.Z�XY\OT0Z]T!a.ryVUry[oW V �j_xa.Tf�SU[o} � � � ��XY[����b� � Z]re}~T!W]Vhre[oW]V
�_bW]Z�\OryV�} c]deXhr ��VUXYT � �OSh[na.T.VUV
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