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r Z�opsLotfpWCY�ZCo�u�i<Y�lXcjZ�vnZCo

wyxpimz{Z�f�_eoh|

}JdqlXlGimxpf r Z'xpZAu�VXZ�x�u�VXZ~kM��[8�q�<��\ \�|m�bl�dm�mZAo

�����C���g�X�m�m� U.VXZbl�xpi<�XcjZCY�im���OkX_�fhZbY�_jv8fhaXxhZbdqk�dmcjsnop_`o���xpi<Y�xhZ�lGZCdgfhZ r2r dqfhd�_eo�u�imk�op_ r Z�xhZ r��.� dgfhd
� dmxp_edq�X_`c`_�f{s�_eoyf�dq�mZCk�_`k8fpi�d<u�u�imaXk8f�fhVXxhimaX�<V�cj_`kXZAdqx&Y:_jvnZ r Y:i r ZCc`o&c`ZCd r _jk���fpi�d�Y�_jvLfpaXxhZ�im�RY�_�vnZ r
Y�i r ZCc`o � U.V�Z�Y�dgvn_`YbaXY+c`_j�<Z�c`_jV�i8i r ZAo{fh_jY�dqfp_`imkIim��fpVX_eo
� dqY�_jc`s�iq�bY�i r ZCc`o�fpVXxhima��mV�fpV�Z�¡�¢
dmcj�<imxh_�fhVXY£_eo�lXxhZCopZ�k8fpZ r�� U.VXZ�lXxhim�Xc`Z�Y¤im�&opZ�c`ZCu�fp_`kX�2dQl�dqxpfp_eu�aXcedqx'Y�_jv8fhaXxhZ:im�&Y�_jvnZ r Y�i r Z�ceo'_`o
u�imk�op_ r Z�xhZ r��:¥ c`cja�otfpx�dgfh_ � Z�¢2imk8fpZ�¦&dmxpc`i
Z�vnlOZCxp_`Y�Z�k8fho�dmxpZ�lXxhZCopZ�k8fpZ r dmk r dqk§dqlXlXc`_eu�dgfh_ji<k�fhiQfpVXZ
u�cjaOo{fhZ�xh_jkX�'im�G�<Z�kXZ�Z�vLl�xpZAopop_ji<k�l�xpim��cjZAo)_`o r Z�f�dq_`cjZ r���¨ cjc�fpVXi8otZ.Z�vLlGZ�xh_`Y:ZCk8fho©VX_`�mV�cj_`�mV8f©fpV�Z�_jk8fpZCxpZAo{f
im��c`_jk�ZCdqx�Y�_jvnZ r Y�i r Z�c�Y�_�vLfhaXxpZAo.��imx.f�dq�L_`kX��dmu�u�imaXk8f.iq� r dgf�d � dmxp_edq��_jc`_�f{s�_`k2d:lXxpi<lOZCx�ª&dDs �
«2¬8M®h¯b° �g±��m� }�dqk r i<Y+¡©²MZCu³fA´�µR_jkXZAdqx2¢2i r ZCc6´b¢¶_�vLfpa�xpZ·¢2i r ZCc6´:¦,c`a�otfpZCx ¨ k�dqc`snot_eoC´�¸¹Z�kXZ
¡yvLl�xpZAopop_ji<k�wyxhiq�OcjZ<´�¢2_eu�xhi<dqxhx�dDs r dqfhd �
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�� ���� � ��� imaOo�lXxhimlGi<opimkOoJaXk�Y:i r WCcjZ r Z:Y���cedqkX�<Z�lOi<aXx r ZCo r i<kXk���ZAo�x���l���f���ZAo � ¦,Z:Y:i r WCcjZ
l�xpZCk r ZCk�u�i<Y�lnfpZ&c`d � dqxh_`dm�X_jc`_jf�� r ZCo r i<kXk���ZAoRlOdqx r ZCo�Y�i r W�c`ZCo�c`_jk��Adq_`xpZAoRY�_jvLfpZCo)d<opopinu�_��Co��¹u�V�d��<a�Z
u�imY�lGi<ohdqk8f r aIY���cedqk��mZ ��� ima�o�lXx��CopZ�k8fpi<k�o�c�� ZAo{fh_jY�dqfp_`imk r ZAo�l�dmxhdmY:W�fpxhZCo r Z�u�Z�Y:i r WCcjZ�l�dqx
ced§Y���fhVXi r Z r aIY�dqvL_`Yba�Y r Z � x�dq_eotZCYb�XcedqkOu�Z � _`d§c�� dmcj�<imxh_�fhVXY�Z2¡�¢ ��� i<a�o ��fha r _`imk�o
dqa�ohop_JcjZ
l�xpi<�XcjWCY�Z r Z�o���c`ZCu³fh_ji<k r � aXk�Y�i r W�c`ZJl�dqxpfp_eu�a�cj_`Z�x ��� ZCo�Z�vnl���xh_jY�Z�k8f�dgfp_`imkOo r Z�¢2i<k8fpZ"!t¦&dqxhc`i¹Z�f�aXkXZ
dmlXlXc`_`uCdgfh_ji<k#�:aXkQlXxhim�Xc`W�Y�Z r Z�u�c`d<opop_��Gu�dgfh_ji<k r Z�lXxpim��ceo r � Z�vnlXxpZAopop_`imk r Z��mW�k�ZCo�opimk8f�lXx��AotZCk8f���ZAo �
¡�cjc`ZCo�_jc`c`a�o{fhxpZCk8f�ced�u�dml�dmu�_�f�� r Zbk�iqfpxhZbY�i r WCcjZ$��lXxhZ�k r xhZ�ZCk�u�i<Y:lXfpZbZ&%�u�dmu�Z�Y�Z�k8f�ced � dmxp_edq�X_`c`_�f��
r ZCo r i<kXk���ZAo �
' ° �A� ® �)( � � � ¡©²MZ�f�obdqc��Cdqfpi<_jxhZCo*�Y�i r W�c`Z�cj_`k��Cdm_jxhZ)*�Y�i r W�c`Z r Z�Y���cedqkX�<Z)*�u�c`d<opop_j�Ou�dqfp_`imk+*-l�xpim��c`o
r � Z�vLl�xpZAopop_ji<k r Z��<W�kXZAo&*LlXaOu�ZCo,� ¨��-�b�
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��_`kX_jfpZ�¢2_jv8fhaXxhZ�dqkOdqc`sLop_eo�_eo.dblGigª,ZCxt��a�c�fhi8i<cMiq� r dqfhd�dqk�dmcjsnop_`o ��¥ k l�dmxtfh_`u�aXc`dmx�Y�aXc�fh_ � dmxp_edgfhZ'¸'dma�o !
op_edqk�Y�_�vLfpa�xpZAoyV�d � Z��OZCZ�k�lXxhi � Z r aOotZ���aXc�_`k�fpV�ZJY�i r Z�c`cj_`kX��im�MV�Z�fpZCxpi<�mZCkXZ�_jf{sb_`k�d�u�c`a�otfpZCx�dqk�dmcjsnop_`o
u�imk8fpZ�vLf��6otZCZ��	� ��
� ��� igª,Z � Z�x *A��kX_jfpZ�Y�_jv8fhaXxhZ,Y�i r Z�ceo©dqxhZ&kXiqf)fhdm_jc`imxhZ r ��imx�fhdm�L_jkX�'dmuCu�i<aXk8f�im� � dqxh_ !
dm�X_`cj_jf{sbim�Mx�dqk r imY Z�²MZCu³f�oyª�_jfpV�d'lGiqfhZ�k8fp_edqc`c`s�_`kn��kX_jfpZ�kLaXYb�GZ�xyim��cjZ � Z�ceo � U�ª,i�u�imY�Y�imk�dqftfp_jfpa r ZCo
ª�V�Z�k
� dmu�_`kX��opa�u�VQd � dmxp_edq�X_`c`_�f{s�lXxhim��cjZCY ��imx�d:Y�_jv8fhaXxhZ¹Y�i r ZCcRdqxhZ�fhVXZ'��imc`c`igª�_jkX�

� � ZC�mc`ZCu³fh_jk��'fpVXZJl�xpi<�XcjZCY �Ls:��dmop_jk���fhVXZJY�_jv8fhaXxhZJY�i r Z�cXZAo{fh_jY�dgfh_ji<k���xpi<Y d�op_jk��mc`Z�Y:ZAdmopaXxhZ
iq��fpVXZ � dmxp_edq�Xc`ZCo,��i<x�ZCdmu�VQotfhdgfh_`otfp_eu�dmc�aXkX_jf �

� }�ZCotfpxh_eu³fp_`kX�:fpV�Z � dmxp_edq�X_`c`_�f{s�fhi:d:Y�ZCdmk
Z�²GZAu³f��Ls�ZCotfp_`Y�dqfp_`kX�:fpVXZ'Y�_jv8fhaXxhZ¹Y�i r ZCcM��xpi<Y fpVXZ
Y�ZCdqk � dqc`aXZAo.iq��� _jk r Z�lGZ�k r Z�k8fJxpZClOZAdgfhZ r Y:ZAdmopaXxhZCo&iq�)ZCd<u�V otfhdqfp_eo{fh_`uCdqc�aXkX_jf �

�&imfpV�dqftfh_�fha r ZCo�uCdqk��OZ�Z�vnlGZCu�fpZ r fpiQ�GZ�aXk�ohdgfp_eot� dmu³fhimxhs � U.V�Zb��x�otf'i<kXZ�u�c`ZCdqxhc`s�z{ZCiml�dmx r _��CZCo�fpVXZ
Y�i r ZCc8d<o�opiLimk�dmoRfpV�Z � dqxh_`dm�X_`cj_jf{s'_`o�_jY�lGimxpfhdmk<f � U.VXZ&otZAu�i<k r imk�Zy_`o)d<opopaXY�_jk���fpV�dqfRfhVXZ � dmxp_edq�X_`c`_�f{s
r i8ZAo.kXiqf r Z�lGZ�k r imkQu�i � dmxp_edgfhZCo,imx�imk
fpV�Z�o{f�dgfp_eotfp_eu�dqc�a�kX_�f�oJdqk r uCdqk �OZ�a�kXxpZAdqc`_`otfp_eu �
¥ k�fhVX_`o
dqxpfp_eu�c`Z)*&ª,Z�lXxpi<lOi8otZ f�dq�L_jk�� dmu�u�imaXk8f�iq�'fhVXZ � dqxh_`dm�X_`cj_jf{s iq��Y�ZCd<ota�xpZCY:ZCk8fho*,_`k�fpVXZ

Y�i r ZCc ! ��dmopZ r u�c`a�o{fhZ�xh_jk�� u�imk8fpZ�v8f *��Ls Z�Y��OZ rXr _`kX��d c`_jk�ZCdqx Y�i r Z�c�ª�_jfpV xhdmk r imY�Z�²GZAu³fhoQ_`k d
Y�_jvLfpaXxhZ r _eotfpxh_j�XaXfp_`imk ��¥ k�]LZCu�fp_`imk�|�*AfpVXZ,�mZ�k�Z�x�dqcq��x�dqY�ZCª,i<xp��iq�Xc`_jkXZAdqx�Y:_jvnZ r Y�i r ZCc`o�_`o�lXxhZCopZ�k8fpZ r
dmk r _`oJ_jc`cjaOo{fhxhdqfpZ r ª�_jfpV2opimY�Z�Y�i r Z�ceo�iq�)_jk8fhZ�xhZCotf���imx�fhVXZ�dqlXl�cj_eu�dqfp_`imkQlXxhZCopZ�k8fpZ r _`k�]LZCu�fp_`imkQ[ � | �
¥ k ]LZCu�fp_`imk � fhVXZbY�_jvLfpaXxhZbim�yY:_jvnZ r Y�i r ZCc`o�dqk r _jfho�ZCotfp_`Y�dgfh_ji<k2fpVXxhima��mVQfpV�Zb¡�¢ dmcj�<imxh_�fhVXY _`o
l�xpZAotZCk<fhZ r *�dmk r fpV�Z:¡,¢ Z�8a�dqfp_`imk�o¹dqxhZ r Z�fhdm_jc`Z r ��imx'oti<Y�ZbY�i r Z�ceo¹Z�vnlOZCxp_`Y�Z�k8fpZ r _`k§]LZAu³fh_ji<k¶[ �
]nZCu³fh_ji<k2[�_eo r Z � imfpZ r fhi�fhVXZblXxhZCopZ�k8f�dgfp_`imkQim�y_jc`cjaOo{fhxhdqfp_ � Z�kLaXY�Z�xh_eu�dqc�¢2imk8fhZ:¦&dqxhcji�Z�vnlOZCxp_`Y�Z�k8fho
dmk r fpi�dmk dqlXl�cj_eu�dqfp_`imk§_jk§fhVXZ�u�imk8fpZ�v8f�im���mZ�k�Z�Z�vnlXxhZCohot_`imk r dgf�d¶u�c`a�otfpZCxp_`kX� *�d2lXxhim�Xc`Z�Y ª�VX_eu�V
Y�imfp_ � dqfpZ r fpVXZ�l�xpZAotZCk<f�xpZAotZAdqx�u�V �,¨ otVXi<xtf�u�imk�u�cja r _jk���otZAu³fh_ji<kQopaXY�Y�dqxh_��CZCo.fhVXZbY�dm_jk2lGim_`k8fhoJim�
fhVX_eoJdqxpfp_eu�c`Z �
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µR_jk�ZCdqx,Y�_�vnZ r Y�i r Z�ceo&*LVXZCxpZAdg� fpZCx,dm�X�XxhZ � _`dqfpZ r µ�|m¢ *8dmxpZ¹dq_`Y�_jkX�bfpi:dqk�dmcjs���ZJfpVXZ � dqxh_`dm�X_jc`_jf{s�fhV�dgf
_eo�Z � _ r ZCk8f
_`k r dgf�d �Ls _jk�u�cja r _jk�� �GiqfpVI�XvnZ r dmk r x�dqk r i<Y Z�²GZAu³fho�� opZ�Z����A� 
�� � U.V�Z�µ�|m¢�ª,Z
u�imk�op_ r Z�xhZ r VXZ�xhZ'im�GZ�sno&fpVXZ�Z �8a�dgfh_ji<k

��� � �!#"%$'&��vLZ r Z�²GZAu³f�o�l�dqxpf
( )�*

!'"%$#&x�dqk r imY Z�²GZAu³fhoJl�dqxpf
( + �6| � � �

ª�V�Z�xhZ

�,� _`o&fhVXZ�x�dqk r i<Y � ZAu³fhimx.iq�.- i<��opZ�x � dqfp_`imk�o*

�,�0/�1�2 354 dmk r ) /�1�2 674 dqxhZ'�LkXigª�k r ZCop_j�<k
Y�dgfhxp_eu�ZAo&*

�,� _`o.fhVXZ'�XvnZ r Z�²MZCu�f � ZAu³fpi<x*nim��op_��CZ�8�*nfhi:�GZ�ZCotfp_`Y�dgfhZ r *
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�� � _`obfpVXZ � ZAu³fhimxbim�JfpV�Z�+x�dqk r imY Z�²MZCu�fho*yª�_jfpV *�� im��ot_	��Z�� � ��imx�� �� ���������  *nopa�u�V�fpVOdgf&fpVXZ *�� � o&dqxhZJ_`k r Z�lGZ�k r Z�k8f* *������ ��� ������ ¥{r 6 � � *8��i<x!� � � �������	�  � dqk rfpVXZ � dmxp_edqk�u�ZCo � �� *"� � � �������	�  dmxpZ¹fhi:�GZ�ZCotfp_`Y�dgfhZ r *

� + _`o¹d
xhdmk r imY � ZAu³fhimx�im��xhZCop_ r aOdqceo�im��ot_	��Z - opa�u�V2fpVOdgf +��#� �$� �&% � ¥{r 1 � ª�_�fhV % � fpi �OZZCotfp_`Y�dgfpZ r dqk r + _eo._jk r Z�lGZ�k r Z�k8fJiq�)ZCd<u�V *�� �
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U�i�op_jY�lXc`_j��s'fpVXZ&lXxhZCopZ�k8fhdqfp_`imk�iq��fpVXZ,Y:_jvLfpaXxhZ&iq��µ�|m¢ Y�i r Z�ceo-fhV�dgf)ª&Z�lXxhimlGi<opZy_`k�fpV�_`o)dqxpfp_eu�c`Z)*
ª&Z�xhZCotfpxh_`u�fbdgfpfpZ�k8fh_ji<k·fpi2fhVXZ�c`_`kXZCdmx�Y�_�vnZ r Y:i r ZCc`o�fpV�dqf�ª&Z�u�i<k�op_ r ZCxpZ r _jk·fhVXZ���i<cjc`igª�_jk��¶_jk d
u�cjaOo{fhZ�x�dqkOdqc`sLop_eo�lXa�xplGi<opZ � �&anf*-fpVXZCxpZ�_eo'kXi r _ %�u�aXc�f{s�fpiQZ�vLfhZ�k r fpVX_eo�µ�|q¢ Y:_jvLfpaXxhZ�Y�i r Z�c)fpi
dmkLs�cj_`kXZAdqx.Y�_�vnZ r Y�i r Z�cRiq�RfhVXZ'��imxhY �4| � � � �
µRZ�f©dmohotaXY�Z©fhV�dgf.� xpZClOZ�fp_jfp_`imk�o�iq�XY�ZCd<ota�xpZAoRdqxhZyxhZCu�imx r Z r dqf<; r _j²GZCxpZCk8fRfp_`Y�ZCo���imx>=¹_jk r Z�lGZ�k !

r Z�k8f.otfhdqfp_eo{fh_`uCdqcGaXkX_jfho �y� ZCkXiqfh_jk���?A@ *CB fhVXZ)D�E�xhZ�lGZ�fp_jfp_`imk
iq��fhVXZ'Y:ZAdmopaXxhZ�dgf&fp_`Y�ZGF©��i<x&otfhdqfp_eo{fh_`uCdqc
a�kX_�f+H *RfpVXZ���i<cjc`igª�_jk��Qµ�|q¢ *-fhdq�L_`kX�Q_jk8fhi¶dmu�u�imaXk8f�opimY�Z r _�²MZ�xhZ�k8fbu�i � dmxp_edqkOu�Z�otfpxha�u�fpaXxhZCo'_`k§fpVXZ
xhZ�lGZ�fh_�fh_ji<k�o*XdqxhZ¹lGi<ohop_j�Xc`Z

� ¡ � �#I ?A@ *CB � � * (,* @ ( + @ *CB �6| � | �
� ¡,| �#I ?A@ *CB � � * (,* @ * ( + @ *CB �6| � � �
� ¡ � �#I ?A@ *CB � � * ( � * @ ( * @ * � ( + @ *CB �6| � [ �
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�,� * xpZClXxpZAotZCk8fho,fpVXZ'��vLZ r Z�²MZCu³fJim�Rfh_jY�Z)*
� * @ �J� �$� �2KL��� _eo&fpV�Z�xhdmk r imY�Z�²MZCu³fJim�RfhVXZ�aXkX_jfMHyi<k�fhVXZ�Y�ZCdmopaXxhZ)*
� * @ * �J� �$� �N���O� _`o&fhVXZ�xhdmk r i<Y Z�²MZCu�fJiq��fpVXZ'aXkX_jfMH�dqf.fp_`Y:ZPF�*
� + @ *CB �J� �$� ��% � � _`o&fhVXZ�Z�xhxpi<x.Y:ZAdmopaXxhZ �

U.V�i<opZ�fpVXxhZ�Z�Y�i r Z�ceo r _�²MZ�x��8s�fpVXZ
u�i � dqxh_`dmk�u�Z�otfpxha�u³fhaXxhZ�fpVXZCs�_`k � imc � Z��GZ�f{ª&Z�ZCk�f{ª&i2Y�ZCd<otaXxhZ"!
Y�ZCk<f�o���i<x:d�o{f�dgfh_`otfp_eu�dmc,aXk�_�f � � iqfh_jkX�RQ�SUTS � � _j��V � V T dmk r ��iqfpV�Z�xhª�_`opZ)*�fpV�i<opZ
u�i � dmxp_edqk�u�Z
otfpxha�u�fpaXxhZCo.dqxhZ�dmo&��i<cjc`igªJo �

'~° ± ¬ (LWYX[Z ?A@ *CB � � * (,* @ ( + @ *CB
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��imx�d �m_ � ZCk�otfhdgfh_`otfp_eu�dmc)aXkX_jf*-fhVXZ�u�i � dmxp_edqk�u�Zb�GZ�f{ª&Z�ZCk�f{ª&i
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¥ k fpV�_`o'Y�i r Z�c�*�fhVXZ�u�i � dqxh_edqk�u�Zb�GZ�f{ª&Z�Z�k�fpV�Z:xhZ�lGZ�fh_�fh_ji<k�o¹��imx'fhVXZ�opdmY�Z�otfhdqfp_eo{fh_`uCdqc)aXkX_jfbdqk r
��i<x.fpVXZ�ohdqY�Z¹fp_`Y�Z�_`o.k�iqfJkLaXc`cRdqk r _eo.Z�8a�dqcMfhi ��� � U.V�Z � dmxp_edqk�u�Z'iq��dmk
i<��opZ�x � dqfp_`imk _`o ��� ( %'� �
'~° ± ¬ (LW��RZ ?A@ *CB � � * (,* @ (,* @ * (,+ @ *CB
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U.VX_eo�Y�i r ZCc�_eo�fpV�Z¶Y�i<otf
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� dqk r fhVXZ r ZCop_`�mk Y�dqfpxh_�v � /	1�2 � 4 dmo&��imc`c`igªJo

9:9<;�=?>A@%B%B



�

�0/�1 2 � 4.�
./
0

�� ���
��

4 5
7 �6| � � �

ª�VXZ�xhZ

��0/ � � 2 � 4 �

.////
0

��� � � ����� � �
� � � � � �����

���
��� �����

� � � � �� � ����� � � ���

465555
7 � �4| � �C� �
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 ª�VX_eu�V:u�imk�op_eo{f�o�im�OY�dgvn_`Y�_��C_jkX�'_jfpZCxhdqfp_ � Z�c`s'fpV�ZJu�imk r _�fh_ji<k�dqc
Z�vnlOZAu³fhdqfp_`imk+*D�LkXigª�_`kX��fhVXZ,i<��opZ�x � dqfp_`imk�o�dqk r d�u�a�xpxhZ�k8f � dqc`aXZ,iq�nfpV�Z,l�dmxhdmY�Z�fpZCxho*Aiq�nfpV�Z&u�imY�lXc`Z�fpZ
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� Z�f�dq_`cjZ r ��i<xpY�aXc`d<oy��i<x&fpVXZ'¡�¢ dqc`�mimxh_jfpVXY ��imx.Y�_jvLZ r Y�i r ZCc`o.u�dmk��GZ���i<aXk r ��imx&_jkOo{f�dqk�u�Z�_`k��	�C� 
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]nZCu³fh_ji<k ��� � i<x�_jk �	� � 
 �
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¥ k�fpVX_eo,opZCu�fp_`imk+*<fpV�Z���k�_�fhZ�Y�_�vLfhaXxpZ�Y�i r Z�cM_`o,Z�vLfhZ�k r Z r fpibfpVXZ¹µ�|m¢¤u�i<k<fhZ�vLf�_`k�i<x r ZCx©fpi�lXxhimlGi<opZ
d�Y:i r ZCc ! ��d<otZ r u�c`a�otfpZ�x¹dqk�dmcjsnop_`oJfpiLimc���imx�xpZClOZAdgfhZ r¶r dqfhd � ]L_`k�u�Z�¸'dqa�ohop_`dmk2Y:_jvLfpaXxhZb_eo�fpVXZ�Y:i8o{f
ZCY�lXcjigs<Z r Y�_�vLfpa�xpZ�Y�i r Z�c�ZCoplOZAu�_edqc`cjs�_`k�d'u�c`a�otfpZ�x,dqk�dmcjsnop_`o)u�i<k8fpZ�vLf *mª&Z�xpZAo{fhxp_eu³fydgfpfpZCk<fh_ji<k:fpi'fpV�_`o
Y�i r ZCc ��¥ k§d YbaXcjfp_ � dqxh_`dqfpZ�¸'dqa�ohop_`dmk�Y�_jv8fhaXxhZ:Y�i r ZCc *�_�f�_eo�dmohopaXY�Z r fpV�dqf�dmk§im��opZ�x � dgfp_`imk � _`o
dmxp_eop_jkX����xhimY fhVXZ�Y�_�vLfpa�xpZ r _eotfpxh_j�XaXfp_`imk
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U�i�fhdq�<Z¹d<u�u�imaXk8f.iq��xhZ�lGZCdqfpZ r�r dqfhd:_jk
fpV�Z¹Y�_jvLfpaXxhZ¹��xhdmY:ZCª,i<xp� *<ª,Z�op_jY�lXc`s�d r�r fpV�Z�dmohotaXY�lnfh_ji<k
fhV�dgf)fhVXZ.xpZClOZAdgfpZ r Y�ZAdmopaXxpZAoRim�Gd¹o{f�dgfh_`otfp_eu�dmcnaXkX_jf)�GZ�c`imk���fhi�fhVXZ�opdmY�Z&Y�_jvLfpaXxhZ&u�imY�lGimkXZCk<f � U.V�_`o
kOdgfpa�xhdmcRdmohota�Y:lXfp_`imk¶dqc`c`igªJo�a�o�fhi�Z�Y��OZ r µ�|m¢ _jkQfhVXZbY�_jvLfpaXxhZ���x�dqY�Z�ª&imxh� � U.VXZCk+*OfpVXZ:otlGZCu�_��Ou
µ�|q¢ dmohota�Y:lXfp_`imk�o'fhi2�OZ�d rXr Z r fhiQfpVXZ�Y�_jvLfpaXxhZ�Y�i r Z�c � � � �A| � u�imk�u�Z�xhk�fhVXZ�u�i<Y�lOi<kXZ�k8f�Y�ZCdmk
� S dqk r � dmxp_edqk�u�Z�Y�dgfhxp_jv � S ��¥ f¹_`o¹dmohota�Y:Z r fpVOdgf � S *GfpVXZ � ZAu³fpi<x�im�yim��opZ�x � dgfp_`imkOo�dqxh_eot_`kX����xhimYY�_jvLfpaXxhZ�u�imY�lGimkXZCk8f � S *nim�GZ�sno�d�µ�|m¢ Z �<aOdgfp_`imk iq��fpVXZ'��i<xpY

� S � � S � S ( ) S * S (,+ S � � � � � �

� S �GZ�_`kX�'fhVXZ.�XvnZ r Z�²MZCu�f � ZCu�fpi<x* * S fpV�Z�xhdmk r imY Z�²GZAu³f � ZCu³fhimx * � S dqk r ) S fpVXZ r ZCop_j�<k�Y�dgfhxp_eu�ZAo �
U�i�u�cedqxh_j��s�fhVXZblXxhZCopZ�k8f�dgfp_`imk�*�ª&Z�kXigª r Z�f�dq_`cRfhVXi<opZboplOZAu�_j�Ou�d<opopaXY�lnfp_`imkOo���imx�fpVXZ�Y�i r Z�c�¡,| �

U.V�Z�im�OotZCx � dgfh_ji<k�o�dqxhZ�dmxp_eot_`kX�§��xhimY�imk�Z¶iq��fhVXZ � u�imY�lGimkXZCk<f�o�dmk r fpV�i<opZ2fpV�dqf u�imY�Z2��xhimY
u�imY�lGimkXZCk<f�� S r Z���k�Z
d¶x�dqk r imY � ZAu³fpi<x � S iq�Jot_	��Z0- S � = S ; ��ª�V�Z�xhZ = S _eo�fhVXZ�kLaXY��OZCx�im�otfhdqfp_eo{fh_`uCdqc�aXk�_�f�o��OZCcji<kX�m_`kX�:fpi � S � U.VXZ � ZCu�fpimx�o � S *"V � � ��������� � * � Z�xh_���s�fpVXZ'Z�8a�dqfp_`imk? S@ *CB � � S * (,* S@ * (,+ S@ *CB � � � � ��[ �
U.VLa�o

� S �J� 1(' ��� S � S �N� �S ) S � ) S � � ( % � ¥{r 1(' � � � � �A� �
ª�VXZCxpZ
),� S/�1"''2 � 4 _`o�d r ZCop_`�mk Y�dqfpxh_�v�ª�_jfpV fhVXZ�opdmY:Z'otfpxha�u³fhaXxpZ�d<o�fhVXZ r ZCop_`�mk Y�dqfpxh_�v � r Z��OkXZ r _`k�6| � � � dqk r �6| � �A� � *
),� S _eo&fpVXZ'�XvnZ r Z�²GZAu³f � ZCu³fhimx.iq�©op_��CZ�; ��imxJu�imY�lGimkXZCk<f � S * � S � ��� S * � F � � �������	� ; � *
) ) S/�1 ' 2 
 ' � 4 _eo¹d r ZCop_`�mk¶Y�dgfhxp_jv2ª�_�fhV�fhVXZ�opdmY:Z:o{fhxpaOu³fpa�xpZ:dmo�fpVXZ r ZCop_`�mk¶Y�dgfhxp_jv ) r Z���kXZ r_jk �4| � � � *

) ���S _eo&fpVXZ � dqxh_edqk�u�Z¹im�RfhVXZ�xhdmk r i<Y Z�²MZCu�f���imxJu�i<Y�lOi<kXZ�k8f � S *
) %'� _eo.fpVXZ�xhZCop_ r a�dqc � dmxp_edqk�u�Z'ª�VX_`u�VQ_eo�dmohota�Y:Z r VXZ�xhZ'_jk r Z�lGZ�k r ZCk8f�iq��fpVXZ�Y�_jvLfpaXxhZ�u�i<Y:lGi !kXZ�k8f�o �
��aXxtfhVXZ�xhY�imxhZ)*<fpVXZ¹x�dqk r i<Y Z�²GZAu³f � dqxh_`dm�XcjZAo * S@ � � * S@ * � F � � �������	� ; � �GZ�_`kX��d � ZAu³fpi<x�im��ot_	��ZG;

dmk r + S dqxhZ�dmohota�Y:Z r _`k r ZClOZCk r ZCk<f �
*,+.-0/214365
7 Z�V�d � Z¹u�imk�op_ r Z�xhZ r dq�Gi � Z�d:Y:_jvLfpaXxhZ�Y�i r Z�c�ª�VXZCxpZ�lOdqx�dqY�Z�fhZ�x�o � S Z�f ���S dqxhZ r Z�lGZ�k r Z�k8f���xhimYV *�ª�V�_jc`Z %'� _`ob�XvnZ r i � Z�x�fhVXZ � u�imY�lGimkXZCk<f�o �98 � � _`ima�opc`s)*�Y�dmkLs dmc�fhZ�xhk�dgfh_ � Z�Y:i r ZCc`o�u�dmk �OZ
u�imk�op_ r Z�xhZ r�� w)i<ohop_j�Xc`Z¹Y:i r ZCc`oJiq��_`k8fpZCxpZAo{fJ_`k�u�c`a r Z r

) ¢ � Z � � S � V � � �������	� � � ��� ��%'��� *
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¥ k¶i<x r Z�xJfhi�ZCotfp_`Y�dgfhZ�fpV�Zbl�dmxhdmY:Z�fpZCxho�im��d�µ�|m¢�Y�_�vLfhaXxpZ�*Oª&Zbu�imk�op_ r Z�xJfhVXZbY�dqvL_`Yba�Y c`_`�mZ"!

c`_`VXiLi r dmlXlXxhi<dmu�V � 7 Z2Y�dq�mZQa�opZQiq�¹fpVXZ2¡,¢ Y�Z�fpVXi r i<cji<�ms·fhV�dgf�f�dq�mZAo�_jk8fhi§d<u�u�imaXk8f�fpVXZ2_`k !
u�imY�lXc`Z�fhZ otfpxha�u³fhaXxhZ�iq��fpVXZ r dqfhd � � Z�xhZ�Y�_eopop_`kX� r dgfhd dqxhZ�im��f{ª&i f{sLlGZCo Z���� � fpVXZ§_`k r _eu�dqfpimx
� ZCu�fpimx�o�� � ��� @ � H � � �������	� = � im��fhVXZ¶otfhdgfh_`otfp_eu2aXk�_�f�Y�Z�Y��OZCxhopVX_`l�o�fhi§fpVXZ¶Y�_jvLfpaXxhZ¶u�i<Y:lGi !k�Z�k8fho Z � @ � �
	 @ � ��������� 	 @ � � ª�_jfpV 	 @ S � � _�� H��� S dqk r � imfpVXZCxpª�_eopZ)* ����� � fpV�Z�xhdmk r i<Y Z�²MZCu�fho
* S@ � H � � �������	� = *n��i<x�ZCd<u�V u�imY�lOi<kXZ�k8f �
���
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7 Z r Z�fhdm_jc�fpVXZ�¡�¢*dqc`�mi<xp_jfpV�Y ��imx�fpVXZ µ�|q¢^Y�_jv8fhaXxhZ¶Y�i r Z�c¹¡,| ! ¢�| * � k�dqY�Z�c`s�d·Y�_�vLfpa�xpZ¶im�
¡&| !4f{s8lGZ�µ�|q¢ *�ª�_�fhV r _j²GZCxpZCk<fb�XvnZ r dqk r xhdmk r imY Z�²MZCu�fhob��imxbZAdmu�V§Y�_�vLfhaXxpZ
u�imY�lGimkXZCk8f�dqk r d
ohdqY�Z¶xhZCop_ r a�dqc � dqxh_`dmk�u�Z � *�ª�VX_eu�V opZ�ZCY�o�fpi �GZ�d Y�i r ZCc¹im���mxhZCdqf�_jk8fhZ�xhZCotf � 7 Z r Z�kXimfpZ 8 �� 8 � ��������� 8 � � fhVXZ:Y:_jvLfpaXxhZ:lXxpi<lOi<xtfh_ji<k�o* ��� S � � S �N� �S ��% � � fhVXZ�l�dqx�dqY�Z�fhZ�x�oJim�yfpVXZ�c`_jk�ZCdqx¹Y�_�vnZ rY�i r ZCc�dmohotinu�_`dqfpZ r fpi¶u�imY�lGimkXZCk<f � S dqk r � � ��� � �������	� � � �N���� ���������N���� ��%'�O� � ¨ o�k�iqfpZ r dq�Gi � Z)*fhVXZ�xhZ
dmxpZ�f{ª,i�f{s8lGZCo�iq��Y:_eohot_`kX� r dgfhd Z fpVXZ _`k r _eu�dgfhimx � ZCu�fpi<xho�� � ��� @ � H � � ��������� = � dqk r fpVXZx�dqk r imY Z�²GZAu³fho � * S@ * � F � � �������	� ; � *L��i<x�ZCdmu�V aXkX_jf Hy_`k� S �
U.VXZ�c`im�)!4c`_`�mZ�c`_`VXiLi r dmohotinu�_`dqfpZ r fpi:fpV�Z�u�imY�lXc`Z�fhZ r dgf�d ��� � � � ��i<x�Y:i r ZCc-¡,| ! ¢�|�_eo
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�Ls r ZCop_`�mkX_`kX��f{ª&i�oplOimfhoJi<kQfpVXZ��mcedmohoJª�_jfpV2fhVXZ�ohdqY�Z�l�xpi<�OZ � ]Li *O��imx�ZCdmu�V2�<Z�kXZ�*Oª&Z��<iqf � � �
xhZ�lGZ�fh_�fh_ji<k�ob��imx�fpVXZ u�ima�lXcjZ
iq��Y�ZAdmopaXxpZAo �4¦,sX��*,¦,s � � � ¥ k·fpV�Z
kXZ�vLf:l�dmxhdm�mx�dqlXV�*Rª&Z r Z�fhdq_`c&fpVXZ
l�xpZ�fpxhZCdgfhY�Z�k8f�ª,Z'Y�d r Z �

� � ¬ ��� ¬ �n� � ¬�� � �&Z���i<xpZ�u�c`a�o{fhZ�xh_jk����mZCkXZ�Z�vLl�xpZAopop_ji<k�lXxpim��c`ZCo*mf{ª&ibotfhdq�<ZCoydmlXlGZCdqxhZ r fhib�GZ�kXZAu�!
ZAopohdqxhs �

��� /�� /���� 1 - /�� ��� /	� � ���
URi r Z�c`Z�fhZ:opimY�Z � dmxp_edq�X_`c`_�f{sQoti<aXx�u�ZCo r aXZ�fpi�fpZCu�V�kX_`uCdqc�dqk r �X_ji<cji<�m_eu�dmc-lXxhim�Xc`Z�Y�o* r dqfhd
dqxhZ
kXimxhY�dqc`_��CZ r ��i<cjc`igª�_`kX��fpV�Z:dmlXlXxhi<dmu�V2l�xpi<lOi8otZ r �8s ��dmkX� +���/	�
� � |m| 
 � U.VX_`o¹kXi<xpY�dmcj_	�Cdqfp_`imk
dqc`cjigªJo�dQu�imxhxpZAu³fp_`imk r Z�lGZ�k r _jk��¶imk _jk8fhZ�k�op_�f{s�cjZ � ZCc©iq�&fpVXZ�oplOimfbdqk r _eo r _j²GZCxpZCk8f¹��i<x�ZCd<u�V
lXxh_jk8f !4fp_`lQa�opZ r fpi�opZ�f r igª�k
fpVXZ�lXxhim�GZCo.i<k fpVXZ'�mcedmoho �

��� +��	+���� � ��� � � ! + 14+"� � � /�� �$# +�%"& 14+ � � +��'�6+(� + �
�Xi<x r Z�fpZAu³fh_jkX� r _j²GZCxpZCk8fp_edqc`cjsQZ�vnlXxhZCohopZ r �<Z�kXZAo&*Mª&ZbimlXf���i<x�fhVXZ�dqlXlXxhi<d<u�V2iq� � Z�ª.fhimk �	��[ 
 �
U.VX_eo�Z�Y�lX_`xp_eu�dmc �.dDsmZCo.dmlXlXxhi<dmu�V
lXxhZCopZ�k8fho&fhVXZ�_jk8fhZ�xhZCotf.im��l�xpi � _ r _jk��bfhVXZ�lOi8o{fhZ�xh_ji<x.lXxpi<��d !
�X_`cj_jf{s�fhV�dgf'd��mZCkXZ�_`o r _j²GZCxpZCk<fh_`dmcjc`s Z�vnlXxhZCohotZ r�� ¢2i<xpZ�l�xpZAu�_eotZCcjs�*Odqc`imk���d�cj_`kXZ r ZAopu�xp_`�GZ r _`k
��� � 
 *Xdbohu�imxhZJ��a�k�u³fh_ji<k�_eo r ZAot_`�mk�Z r ��i<x,ZAdmu�V��<Z�kXZ�_jk 	 � � � � � �)¨ k�Z��<dqfp_ � Z¹opu�imxhZJY�ZCdqkOo�fhV�dgffpVXZb�mZ�k�Z¹_eo r igª�k xhZ��ma�c`dqfpZ r *nª�VX_jc`Zbd:lGi<op_�fh_ � Z�opu�imxhZ�Y�ZCdmk�o.fhV�dgfJ_jfJ_`oJ_jk r a�u�Z r�� U.VLa�o*nª,Z
�mZ�f�dqk2ZCd<ot_`c`s�_jk8fhZ�xhlXxpZ�fhdm�XcjZ�dmk r o{f�dqk r dqx r _��CZ r opu�imxhZ�d � im_ r _`kX��fpVXZ r xhdDª���d<u��no,im��Y�ZAdmopaXx !
_jk�� r _j²GZCxpZCk<fh_`dmc-Z�vnlXxhZCohop_ji<k
ª�_jfpVQfhVXZ��mZCkXZ�Z�vnlXxhZCohop_ji<k
x�dgfh_ji8o ��¨ u�fpa�dmcjc`s)*XfpVXZbu�imY�lXanf�dgfh_ji<k
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iq��fpVXi8otZ¹xhdqfp_`i<o,kXZ�Z r o.d�otfhdmk r dmx r _	�Cdqfp_`imk�Z�vXdq�m�<Z�x�dgfh_jkX�b�mZ�k�Z � dqc`aXZCo&ª�_jfpVQotY�dmcjc � dqxh_`dqfp_`imk�o
_jkQfh_jY�Z � U.VX_eo�lXxhim��cjZCY�V�d<o��OZCZ�k r _eohu�a�ohotZ r �8s otZ � ZCxhdmc-dqanfhVXimx�o ��_`k�u�c`a r _`kX� � |q��*O� 
�� ª�VXZCk
a�op_jkX��fhVXZ�]8fpa r Z�k8f�otfhdqfp_eo{fh_`u�fpi�_ r ZCk<fh_���s r _j²GZCxpZCk<fh_`dmcjc`s�Z�vLl�xpZAopopZ r �mZ�k�ZCo �

¨ �<Z�kXZ�_eo r ZCu�c`dmxpZ r�r _j²MZ�xhZ�k8fp_edqc`cjs�Z�vnlXxhZCohotZ r _j�,��i<x�dgf�cjZAdmotf�imkXZ�Y�ZCd<otaXxhZ�dgfbdqkLsQfh_jY�Z�_jf�_`o
r ZCu�cedqxhZ rQr _j²MZ�xhZ�k8fp_edqc`cjs Z�vnlXxhZCohopZ r dmuCu�imx r _`kX�:fpi�fpVXZ � Z�ª.fhimk¶lXxhinu�Z r aXxhZ ���C[ 
 � ��imx�fpVX_eo r dqfhd�opZ�f= � 	�� �<Z�kXZAo©imaXf�iq� ��� � dmxpZ r ZCu�cedqxhZ r�r _j²MZ�xhZ�k8fp_edqc`cjs�Z�vnlXxhZCohotZ r�� U.V�Z�µ�|m¢$Y�_jvLfpaXxhZ�Y�i r Z�ceoyª&Z�xhZlGZ�xp��imxhY�Z r imk�fpVXi8otZ = � 	�� �mZCkXZCo�op_jkOu�Z:fpVXZ � [ ��xhZ�Y�dq_`kX_`kX�
�<Z�kXZAo�dqxhZ�iq�.kXiQ_jk8fpZCxpZAo{f'��i<x�fpVXZ�<Z�kXZ'Z�vLl�xpZAopop_ji<k�lXxhiq�OcjZAo&otfpa r s �

��� � � � ��� ¬ �)( ���C� ¬ ��� � ��(  ��� �
¥ k¶u�cjaOo{fhZ�x�dmk�dqc`snot_eo&*XfpVXZ�aOotZCxJ_`o�� dmu�_`kX��f{ª&i�lXxhim�Xc`Z�Y�o Z � ZbV�dmo.fhi�u�VXiLi<opZ�d�u�c`a�otfpZ�xh_`kX��u�xh_�fhZ�xh_ji<k
dmk r fpi r ZAu�_ r Z�VXigª Y�dmk8s�u�c`a�o{fhZ�x�o¹fpVXZCs�dmxpZ � 8 kXZ�iq�&fpVXZ�d r � dqk8fhdm�mZCo¹im�,Y�i r Z�c !4�OdmopZ r u�c`a�o{fhZ�x
dmk�dqc`snot_eo-_eo�fpV�dqf�_jf)lXxpi � _ r ZCo�lXxh_jkOu�_`lXcjZ r otfhdqfp_eo{fh_`uCdqcLdqlXlXxhi<d<u�VXZCo-fpi¹u�imY�l�dmxpZ r _j²GZCxpZCk<f©opimc`anfp_`imk�o �R¥ f
�<_ � ZCo�otsnotfpZCY�dqfp_euy�<aX_ r dqk�u�Zy��imx©u�VXiLi8ot_`kX��d�xpZCcjZ � dqk8f�Y�i r Z�cndmk r kLaXY��OZCx�im�Ou�c`a�otfpZCxho � ��imx�_jk�otfhdmk�u�Z
opimY�ZJim�-fpV�Z�Y�i<otf,ZCY:l�cjigs<Z r u�xp_jfpZCxp_ed'��imx&u�VXiLi<op_jk���fpVXZ¹kLaXYb�GZ�x&iq�Ru�cjaOo{fhZ�x�oyV�d � ZJ�OZCZ�k u�imkOu�Z�_ � Z r
_`kQfpV�Z���kX_jfpZbY:_jvLfpaXxhZbu�imk8fpZ�v8f � opZ�Z���i<xJ_jkOo{f�dqk�u�Z � � 
� ��8 kXZ�iq�)fhVXZbY�i<otfJlGZ�xp��imxhY:_`kX��u�xp_jfpZCxp_ed���imx
u�V�i8i8ot_`kX�:dbY�_jv8fhaXxhZ¹Y�i r ZCc�_`o,fpV�Z � ¥ ¦ � �.dDsmZAot_edqk ¥ kn��i<xpY�dqfp_`imkQ¦,xh_jfpZ�xh_`imk � � opZ�Z¹��imx._`k�otfhdqkOu�Z � � 
 *
�	�A� 
� � � ¥ ¦ u�xh_jfpZ�xh_`imkQV�dmo��OZCZ�k r Z���kXZ r _jk�d�k�imk2_`kn��imxhY�dgfp_ � Z �.dDs<ZCop_`dmk���x�dqY�Z�ª&imxh��fhi�dqlXl�xpiDvn_ !
Y�dqfpZ,fpVXZ._`k<fhZ��<xhdqfpZ r cj_`�mZCcj_`VXiLi r iq�Gd�Y�i r Z�c � �Ximx©d�Y�i r Z�c�� * � ¥ ¦ � d¹u�xh_jfpZ�xh_`imk�fhi��GZ.Y:_`kX_`Y�_��CZ r �
_eo'fhVXZ�iml�lOi8ot_jfpZ�im�&fhVXZ�Y�dgvn_`YbaXY iq�&fpVXZ�cji<� ! cj_`�mZCcj_`VXiLi r ��i<x�Y�i r Z�c�� lXc`a�o ����	�
 � � �	 �� � * ��	�GZ�_`kX��fpVXZ'kLaXY��OZCx&im�R��xhZ�Z¹l�dqx�dqY�Z�fpZ�x�o,_jk
Y:i r ZCc�� *ndqk r � �GZ�_`kX�:fpVXZ�ohdqY�lXc`Z¹op_��CZ ��8 k
dmkXiqfhVXZ�x
lGZ�xp��imxhY�_jk���u�xp_jfpZCxp_`imk _`k
fhVXZ�u�c`a�otfpZCx�dqk�dmcjsnop_`o.u�imk8fpZ�v8fJ_eo.fhVXZ ¥ ¦&µ � ¥ k8fpZC�mx�dgfhZ r ¦,imY�lXc`Z�fpZ r µ-_`�mZ"!
c`_`VXiLi r � u�xh_jfpZ�xh_`imkQª�VX_eu�V¶_`o�dqk�� � / � ¥ ¦ dmlXlXxhiDvn_jY�dgfh_ji<kQiq�)fpVXZ�_jk8fhZ��mx�dgfhZ r u�imY�lXc`Z�fpZbcj_`�mZCcj_`VXiLi r
�6otZCZ � | 
 imx �	� �'
 *O]LZAu³fp_`imkOo�� � �C��dqk r � � � � � �
��imx r dqfhd·dqf�V�dqk r *.ª,Z�u�imY�l�dmxpZ fpV�Z¶lOZCxt��i<xpY�dmk�u�ZAo�iq��� � r _j²GZCxpZCk8f
µ�|m¢ Y�_jvLfpaXxhZCo Z U.VXZ

k�_jkXZ2Y�i r ZCc`o�¡ H�! ¢�� *&��imx�H � � � � � � dqk r � � � � � ��� V�d � Z
�GZ�ZCkIu�i<k�ot_ r ZCxpZ r ª�_jfpV � � ��fpi
� � � u�imY�lGimkXZCk8fho � U�dq�Xc`Z � r _eotlXcedDsno�fhVXZ � ¥ ¦ dmk r·¥ ¦&µ � dqc`aXZCob��imx�fpVXZ Y�i r Z�c&¡,| ! ¢ � � ¥ fuCdqk§�GZ�kXiqfh_`u�Z r fhV�dgf���i<xbdqc`cyfhVXZ�iqfhVXZ�xbY:i r ZCc`o*.� ¥ ¦ dqk r§¥ ¦&µ � dmcja�ZCo�ª&Z�xhZ��mxhZCdqfpZ�x'fhV�dqk |q[<� �
U.VLa�o*��GiqfpV§u�xh_jfpZ�xh_ed
otfpxhimkX�<cjs2opaXlXlGimxpf�Y:i r ZCc)¡,| ! ¢ � � �XxhimY�fhVX_`o¹f�dq�Xc`Z)*R_�f�dql�lOZAdqx�o�fhV�dgf��GiqfhV
u�xp_jfpZCxp_edQ_`k r _eu�dgfhZ�fpV�dqfbfhVXZ � �  u�i<Y:lGimk�Z�k8fbY�i r Z�c&u�dqk§�GZ�lXxhZ���ZCxpxhZ r dmk r fpV�dqfbfpV�Z � � 	opimc`anfh_ji<k�u�dmk�dmc`opi
�GZ�_jk8fhZ�xhZCotfp_`kX� � U.VXZ�l�dqx�dqY�Z�fhZ�x¹ZCotfp_`Y�dgfp_`imkOo���i<x � �� dqxhZ��<_ � Z�k�_`k§U�dm�XcjZ
[ � 7�Z¹im��opZ�x � Z.fhV�dgf&fpV�Z�fhVX_jx r u�c`d<opo&u�i<k8fhdq_`k�o,imkXc`s:fpVXZ�f{ª&ibVX_`�mVXc`s�aXl�xhZ��<aXcedgfpZ r �mZCkXZCo,_`k�u�c`a r Z r
_`k fhVXZ r dgf�d�opZ�f��Ls ��_ji<cji<�m_eo{f�ob_`k i<x r ZCxbfhi�u�imk8fpxhimc,fpVXZ Z�vnlGZ�xh_jY�ZCk<f � U.VLa�o&*�ª,Z dqlXlXc`s dqc`c&fpVXZ
Y�i r ZCc`o'dg� fhZ�x r _eohu�dqx r _`kX��fhVXZCopZ:f{ª,i �mZCkXZCo �b¥ f�dmlXlOZAdqxhZ r fpV�dqf ¥ ¦&µ�dmk r � ¥ ¦ u�xp_jfpZCxp_ed
lXxpi<lOi8otZ r
i<k2fpV�_`o¹Y�i r _��OZ r r dgf�d�opZ�f�d�¡,| ! ¢ � Y�i r Z�c)ª�_�fhV�fhVXxhZ�Z�u�imY�lGimkXZCk<f�o¹_ r ZCk8fp_eu�dqc�fpi
fpV�Z�lXxhZ � _`ima�o
u�imY�lGimkXZCk<f�obim�JfpV�Z���i<aXx:u�imY�lGimkXZCk<f�opimc`anfp_`imk � ¦,i<k�otZ �8aXZ�k8fpc`s)*©ª&Z
u�imk�u�cja r Z�fhV�dgf:fpVXZQ¡,| ! ¢ �
u�c`d<opop_j�Ou�dqfp_`imk�ª&Z�otZCcjZAu³fhZ r _`oJotfhdm�Xc`Z'dmk r xpi<�Xa�otf.dm�<dm_jk�otf�imanfhcj_`Z�x�o �

8 k ��_j�<aXxhZ �)*-fhVXZ���i<aXx�u�c`a�otfpZ�x�o�i<�nfhdm_jkXZ r ��xpi<Y£fpVXZ
¢ ¨ w i<lOZCxhdqfpimx¹��i<x�Y�i r Z�cy¡,| ! ¢ � dqxhZ
r Z�lX_eu³fhZ r d<u�u�i<x r _jkX� fhi d·xhZ�lXxhZCopZ�k8f�dgfp_`imk�opaX�m�<ZCotfpZ r �Ls ¡y_eotZCk � � 
 �~¥ f Y�dq�mZAo�dql�lOZAdqx�fhVXZ�a�l
xhZ��<aXcedgfpZ r �mZCkXZCo�_jk¶xhZ r dqk r fhVXZ r igª�k2xpZC�maXcedgfhZ r _`k��mxhZ�ZCk � ¢2i<xpZCi � ZCx*n��i<x�ZAdmu�V¶u�c`a�otfpZCx¹dmcjc�fpVXZ
xhZ�lGZ�fh_�fh_ji<k�o.iq��fpV�Z��mZ�k�ZCo.dqxhZ'xpZClXxpZAotZCk8fpZ r-�
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u�c`a�o{fhZ�x�o u�c`a�otfpZCxho u�c`a�o{fhZ�x�o u�cja�otfpZCxho u�c`a�otfpZ�x�o u�cjaOo{fhZ�x�o u�c`a�otfpZCxho

� ¥ ¦ |m�?� � [8� |?��[ � � � � � �X� [ � � � | � � � |q�<� ��� � |q�?� � �m� |q[8| � � �
¥ ¦&µ |g[ � � � | |m� ��� �D� � � � � � � � � �n� [L| |q�8| � � � � ����� �D| |q[ � � �q[

U�dq�Xc`Z � Z � ¥ ¦ dmk r ¥ ¦&µ u�xp_jfpZCxp_edb��imxJY�i r Z�c�¡&| ! ¢ �
w©dqx�dqY�Z�fhZ�x � ¦,c`a�otfpZ�x xhdmk r imY Z�²GZAu³f Z�xhxpi<x

lXxhimlGimxpfp_`imk otfhdqk r dqx r
r Z � _`dqfp_`imk Y:ZAdmopaXxhZ
¦,c`a�otfpZCx � � � � �$� � ��� � � � � � � � � � �  ��� � � � �  �� � 8 � �#� � � � � � � � � � ��� � % � � � � � �¦,c`a�otfpZCx�| � � � � � � � � 	 � � � � � � � � � � � � � ��� � � �
	 � � � 8 � �#� � � � 	 � � � � � � ��� % � � � � �� ¦,c`a�otfpZCx � � � � �$� � � � � � � � � � ��� � � �� � � � � � 	�	A� 8�� �#� � � �  � � �#� � � � % � � � � �A�¦,c`a�otfpZCx�[ � � � � � � � � � � � � � � � � ��� � � � � 	 � � � � � ��� 	�� 8 � �#� �  � � � � � � � � 	�� % � � � � � �

U�dq�Xc`Z�[ Z w©dqx�dqY�Z�fpZ�x�o&ZCotfp_`Y�dgfp_`imkOo&��imxJu�c`a�otfpZCxp_`kX� �
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After clustering
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Cluster 3

Cluster 4

��_`�ma�xpZ � Z ¡yvLl�xpZAopop_ji<k�lXxhiq�OcjZAo�u�c`a�o{fhZ�xh_jk�� �
7 _jfpV�xhZCopaXcjfho©im�-U�dm�XcjZ�[ *qfhVX_eoy���<aXxhZ r ZCopZ�x � ZAo�f{ª,i'f{sLlGZCoyim��xpZCY�dmxp�no � U.VXZJ��xhotf�i<kXZJu�i<k�u�ZCxpk�o

fhVXZ.�X_`imc`im�m_eu�dmcL_jk8fpZCxpl�xpZ�fhdgfh_ji<k�dmk r fhVXZJopZCu�i<k r i<kXZ&fpVXZ�Y�ZAdmopaXxpZCY�Z�k8fho��8a�dqc`_jf{s�dqk r fpVXZJop_`Y:_`cedqxh_�f{s
im���<Z�kXZAo.Z�vnlXxhZCohot_`imk
lXxpim��c`ZCo&��imxJd�u�cja�otfpZCx �

� ¦,cjaOo{fhZ�x�o �'dqk r |�dmxpZ¹_`k�iml�lOi8ot_jfp_`imk�ZAotlGZCu�_`dmcjc`s�dgf&fpV�_jx r dmk r ��i<aXxtfhV
_`k�otfhdmk<f�o � ¦,c`a�otfpZ�x��¹_`o
u�V�dqx�dmu�fpZCxp_eo{fh_`u���imx�a�l xhZ��<aXcedgfpZ r �<Z�kXZAo&ª�VXZ�xhZCd<o.�mZ�k�ZCo._`k u�cja�otfpZCx�|:dqxhZ'_jk�u�xpZAdmop_jk��mc`s r igª�k
xpZC�maXcedgfhZ r ª�_�fhV fp_`Y:Z �
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¦,cjaOo{fhZ�x � u�i<k8fhdq_`k�o&imk�cjs�fpVXZ'f{ª&i�V�_j�<VXcjs
aXlQxpZC�maXcedgfhZ r �mZ�k�ZCo._`k�u�c`a r Z r _`k fpVXZ r dgfpZ�opZ�f��Ls
�X_`imc`im�m_eotfho._`k
i<x r ZCx.fpi�u�i<k8fpxhimcGfpVXZ�Z�vnlOZCxp_`Y�Z�k8f �
¦,cjaOo{fhZ�xy[�u�imk8fhdm_jk�o©fpVXZ��<Z�kXZAo©ª�VXi<opZ�Z�vnlXxhZCohop_ji<k r iLZAo©kXiqf�opZ�ZCY r _j²MZ�xhZ�k8f��GZ�f{ª&Z�Z�k:fhVXZ�f{ª&i
Z�vnlGZ�xh_jY�Z�k8f�dqc-u�i<k r _jfp_`imk�o �
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