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JKLMNO M P NQRSMT U V WNWT MXMN MOXYT WXYQKU ZQNT WXYQK [WT W\ MU ] MMP RM[ ^ SXNWXYQKU _QKLM`XYQKa
NMW`XYQK MbcWXYQKO

de fghijklmhnjg
opqr ps rtu pvw vx rtu ypzw{ vq |zp{}~u{ �� vx� u~rvx� y�ruz vx qp� u yuwwq �x{ zu~p�uzvx� pvw

vx prtuz yuwwq e �tu zu~p�uzu{ pvw ~p� uq y vrt zuquz�pvz y�ruz � ytv~t ~pxr�vxq pvw {zp|wurq �x{
qpwv{ |�zrv~wuq e �tu |zp{}~u{ y�ruz �}qr � u qu|�z�ru{ szp� rtu pvw �x{ {vq~�z{u{ r��vx�
ux�vzpx�uxr�w |zu~�}rvpxq e �x p��qtpzu �uw{q � |zp{}~u{ y�ruz �x{ qu� y�ruz �zu }qu{ vx
rtu vx� u~rvpx e �pyu�uz � rtu vx� u~rvpx ps | ppz �}�wvr� y�ruz vx � yuww ~}zr�vwq vrq vx� u~rv� vr�
� u~�}qu ps |�zrv~wu zuruxrvpx vx rtu |pzuq � pz [MMP RM[ ^ SXNWXYQKe �x rtvq |�|uz yu qr}{� rtu
{uu| �u{ �wrz�rvpx {}zvx� vx� u~rvpx ps y�ruz ~pxr�vxvx� qpwv{ |�zrv~wuq e
o �x� rtupzurv~�w �x{ w�� pz�rpzv�w qr}{vuq yuzu ~�zzvu{ p}r rp }x{uzqr�x{ rtu � wrz�rvpx

|zp ~uqq �u e� e ��� � ���� e �u }rvwv�u rtu �p{uw spz {uu| �u{ �wrz�rvpx |zuquxru{ vx rtu s}x{��
� uxr�w ypz� ps �uzr�v� ur �w e ��� � ytv~t ~pxqvqrq ps u�}�rvpxq u�|zuqqvx� rtu |�zrv~wu � �qq
~pxquz��rvpx �x{ rtu |�zrv~wu zuruxrvpx |zp ~uqq ���� � ��� � �d��� e �tu� spz� � �}�qv�wvxu�z
q�qru� ps u�}�rvpxq ~pxr�vxvx� rtu u�|vzv~�w ^ SXNWXYQK � cK `XYQK � �� � � ytv~t zu|zuquxrq rtu
�vxurv~q ps |�zrv~wu zuruxrvpx e
o urtp{q spz {uruz� vxvx� rtu � wrz�rvpx s}x~rvpx szp� rtu u�}uxr ~px~uxrz�rvpx tvqrpz� �r

rtu ~pzu p}rwur yuzu |zuquxru{ vx �d�� �x{ �d�� spz ~pxqr�xr � wrz�rvpx � e   zu~p�uz� �urtp{
spz �uxuz�w � �� � y�q |zuquxru{ vx ��� �x{ ��� � }x{uz rtu �qq}�|rvpx rt�r rtu vx� u~ru{ |�zrv~wu
~px~uxrz�rvpx vq ~pxqr�xr e �tvq t�|prtuqvq y�q zuw��u{ vx �d� � �¡� � ytuzu rtu �xpy wu{�u ps
rtu rv� u�{u| ux{uxr vx� u~ru{ ~px~uxrz�rvpx vq }rvwv�u{ e
  ~~}z�ru � u�q}zu� uxrq ps rtu ~px~uxrz�rvpx tvqrpz� �zu t�z{ �x{ ru{vp}q rp | uzspz� � �ur

rtu� |zp�v{u {�r� vxq}¢ ~vuxr spz zu~p�uzvx� rtu � wrz�rvpx s}x~rvpx u�~u|r vx rtu ��qux~u ps
~��u spz� �rvpx e £�ux vx rtvq ~�qu � {uruz� vxvx� rtu � wrz�rvpx s}x~rvpx vq �x vx�uzqu |zp�wu�
rt�r vq vww�| pqu{ vx |z�~rv~u e �r t�q � uux qpw�u{ �� � u�xq ps � s}x~rvpx�w u�}�rvpx |zp�v{u{ rtu
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�wrz�rvpx s}x~rvpx {p uq xpr �||zp�~t �uzp �quu �d� � �¡�� e �x rtu w�rruz ~�qu � vr t�q � uux qpw�u{ ��
|�z��uruz uqrv� �rvpx �� p|rv� v�vx� � wu�qr q�}�zu s}x~rvpx�w y vrt � v�tpxp� zu�}w�zv��rvpx �
�d� � �dd� e  r �x� z�ru � rtuqu � urtp{q �zu {uwv~�ru pz w�� pzvp}q e
�x |z�~rv~u � pxu vq psrux vxruzuqru{ vx qvr}�rvpxq ytuzu ~��u spz� �rvpx p~~}zq e �tvq ~��u

~pxqvqrq ps |�zrv~wuq rt�r {p xpr q}~~uu{ vx | uxurz�rvx� rtu y�ww ytuzu �}v{ vq vx� u~ru{ e
�tux rtu u� }uxr ~px~uxrz�rvpx ~u�quq rp � u q}¢ ~vuxr spz rtu {uruz� vx�rvpx ps rtu � wrz�rvpx
s}x~rvpx � qvx~u vr vq xpr |pqqv� wu rp {uruz� vxu rtu ��p}xr ps q}q| ux{u{ |�zrv~wuq rt�r vq
zur�vxu{ vx rtu ~��u e �tvq | pquq � �}�x{�z�� ytv~t t�q pxw� zu~uxrw� � uux qpw�u{ �� {vzu~r
� u�q}zu� uxrq ps rtu zur�vxu{ |�zrv~wu {vqrzv�}rvpx tvqrpz� �� � u�xq ps � �z��q �opt���u{�
pz ����~�xq �� vz�q� � spz |�zrv~wuq ~pxqvqrvx� ps tu� �rvru e
�x rtvq ypz� yu qpw�u rtu vx�uzqu |zp�wu� ps {uruz� vxvx� � �� � qpwuw� szp� �u�q}zu� uxrq

r��ux �r � �x� {v�uzuxr rv� uq ps rtu {vqrzv�}rvpx ps zur�vxu{ |�zrv~wuq �wpx� rtu ~pzu �quu
� v� e ded� e �xwv�u � urtp{q ��qu{ px rtu u�}uxr ~px~uxrz�rvpx tvqrpz�� rtvq � urtp{ {puq
xpr q}�uz szp� �x� wv� vr�rvpxq {}u rp ~��u spz� �rvpx � �x{ vr vq yuww | pqu{ e �tu � urtp{ vq
��wv{�ru{ vx rtvq ypz� pxw� spz q�xrturv~ {�r� e
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� n�li� ���� ��|v~�w �u�| uzv� uxr�w� {u|pqvru{ |�zrv~wu {vqrzv�}rvpxq �r � rv� uq e
�tu |�|uz vq pz��xv�u{ �q spwwpy q e �x �u~rvpx ¡ yu |zuquxr rtu {uu| �u{ �wrz�rvpx �p{uw

szp� ��� �q � �}�qv�wvxu�z q�qru� ps |�zrv�w { v�uzuxrv�w u�}�rvpxq � ytv~t vq zu{}~u{ rp qpw� vx�
pz{vx�z� {v�uzuxrv�w u�}�rvpxq ���£q� e �x �u~rvpx � � rtu vx�uzqu |zp�wu� vq |zuquxru{ �
rz�xqspz� u{ vxrp �x p|rv� v��rvpx |zp ~u{}zu spz |�z�� uruz uqrv� �rvpx � ytv~t � vxv� v�uq �
~uzr�vx s}x~rvpx�w e �x �u~rvpx � � rtu x}� uzv~�w zuq}wrq �zu qtpyx e �x �u~rvpx � � ~��u spz� �rvpx
vq {vq~}qqu{ �x{ vx �u~rvpx � � q}���z� ps p}z zuq}wrq vq |zuquxru{ e �x  || ux{v�   � yu
{vq~}qq rtu � �rtu��rv~�w qpw}rvpx ps rtu ��£ �q spz p}z �p{uw �x{ rtu zu{}~rvpx rp pz{vx�z�
{v�uzuxrv�w u�}�rvpxq � ytvwu vx  ||ux{v�  yu {vq~}qq rtu � �rtu��rv~�w yuww�| pqu{xuqq ps
rtu vx�uzqu |zp�wu� e �x  || ux{v� � yu {uzv�u u�|wv~vr spz�}w�u rt�r qv�|wvs� rtu u��w}�rvpx
ps rtu s}x~rvpx�w rp � u � vxv�u{ e

¡ e !"j#$" %j"lhnjg &ji h'� kni�mh (ij#"�)
�u �qq}�u rt�r rtu � �qq {uxqvr� ps qpwv{ |�zrv~wuq vx q}q| ux{u{ �x{ uxrz�||u{ qr�ruq �zu

�prt u�}�w e �u �wqp �qq}�u rt�r y�ruz vq vx~p�|zuqqv� wu �x{ rt�r vr vq vx� u~ru{ �r ~pxqr�xr
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�pw}�urzv~ z�ru spz qv� |wv~vr�e �tu � �qq ~pxquz��rvpx u�}�rvpx |zp| pqu{ �� �uz�v� ur �w e ���
xu�wu~rvx� {v�}qv�u �x{ q}q| ux{u{ |�zrv~wu � �qq �~~}�}w�rvpx ruz� q ~�x �u y zvrrux �q �
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� � �¡ ed�
ytuzu � vq rtu zp~� |pzpqvr�e �uzu  �x{ � �zu rtu �xpx{v� uxqvpx�w� ~px~uxrz�rvpxq ps rtu
|�zrv~wuq q}q| ux{u{ vx rtu y�ruz �x{ uxrz�|| u{ vx rtu zp~� |pzuq � zuq| u~rv�uw�� �r | pqvrvpx ��x{ rv� u 
 � ytvwu � vq rtu �}v{ vx� u~rvpx z�ru e �tu �}�xrvrvuq  �x{ � t��u ��w}uq � uryuux
� �x{ d� �}r }q}�ww�  ��

d��� � ytvwu � �zpy q }| rp d��� � rtu vx{u| ux{uxr ��zv��wuq q�rvqs�
� � � � � �x{ 
 � � e �uzu � {uxpruq {u wux�rt ps rtu ~pzu e �t}q � �x{ �� �zu
rtu ~px~uxrz�rvpx ps q}q| ux{u{ �x{ zur�vxu{ |�zrv~wu | uz }xvr �pw}�u ps ~pzu zp~� e � �z��
�u�q}zu� uxrq ~�|r}zu rtu q}� ps rtuqu �}�xrvrvuq e �pyu�uz � � u~�}qu  vq �}~t q� �wwuz rt�x� �pqr ps rtu rv� u � yu psrux xu�wu~r  vx q}~t � q}� e ��uu � u� �z� ¡ ede�
�tu �p{uw ���� � ���� zu�}vzuq � w�y spz |�zrv~wu {u| pqvrvpx z�ru � }q}�ww� y zvrrux �q �
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 �

� �� �� � �¡ e¡�
£�}�rvpx �¡ e¡� vq tu}zvqrv~ � qvx~u rtu spz� ps rtu zv�tr t�x{ qv{u ~�xxpr � u {uruz� vxu{
szp� �zqr |zvx~v| wuq � vr � u�xq rt�r rtu zuruxrvpx |zp���vwvr� vq |zp|pzrvpx�w rp rtu ���vw��wu
~px~uxrz�rvpx ps q}q| ux{u{ |�zrv~wuq e �tvq ~px~uxrz�rvpx vq vx r}zx |zp| pzrvpx�w rp  �x{rp rtu �py z�ru � e �t�qv~�ww�� �¡ e¡� ~�xxpr � u ��wv{ spz w�z�u  pz � e �x |�zrv~}w�z � £� e
�¡ e¡� ~�xxpr r��u vxrp �~~p}xr zuwu�qu ps {u|pqvru{ |�zrv~wuq e �tu xpx�xu��rv�u � �� � vq �x
u�|vzv~�w ~pu¢ ~vuxr �xpyx �q rtu ^ SXNWXYQK � cK `XYQK � ytv~t ~�xxpr � u �u�q}zu{ {vzu~rw�e
�tu vx�uzqu |zp�wu� yu qpw�u vx rtvq ypz� ~pxqvqrq vx {uruz� vxvx� rtu � wrz�rvpx s}x~rvpx e
��prv~u rt�r vr t�q }xvrq ps vx�uzqu wux�rt � e
	 ���� ! "#" £�~u|r �r vxvrv�w rv� uq � vr r}zxq p}r rt�r  vq �}~t q� �wwuz rt�x � e  u~�}qu psrtvq s�~r � �uz�v� ur �w e ��� |zp|pqu{ rtu qv�|wv�u{ � �qq ~pxquz��rvpx u�}�rvpx �¡ ed� � ytvwu rtu
~pzzu~r spz� ps rtu � �qq ~pxquz��rvpx u�}�rvpx vq rtu spwwpy vx� ��� � spz xu�wv�v�wu {vq| uzqv�u
u�u~rq �
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�tu qv� |wv�u{ u�}�rvpx �¡ ed� vq �||zp|zv�ru spz p}z |}z|pquq qvx~u }q}�ww� rtuzu �zu xp
�~~}z�ru {�r� � u�q}zu� uxrq �r u�zw� rv� uq e �x{uu{ � �r q}~t rv� uq �prt  �x{ � �zu qp q� �ww
rt�r u�|uzv� uxr�w uzzpz |zu{p� vx�ruq vx rtu � u�q}zu{ {�r� e
¡ ede $%&'(��) �'( *'*+*�, -%'(*+*%'. " �u {uxpru rtu qpwv{ |�zrv~wu ~px~uxrz�rvpx uxruz�
vx� vxrp rtu |pzp}q � u{v}� �q spwwpy q �
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� 0 � � 
 0 � � �¡ e��

�x rtu ��qux~u ps ~��u spz� �rvpx � / vq rtu �pw}� urzv~ qpwv{ |�zrv~wu ~px~uxrz�rvpx vx rtu
vx� u~rvpx �}v{ e   q vxvrv�w {�r� �r 
 �

� � yu �qq}� u rt�r rtu zp~� ~pxr�vxq y�ruz y vrt xp
|�zrv~wuq �
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�py � yu ���u rtu spwwpy vx� ~t�x�u ps ��zv��wuq �
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�tu rv� u 2 vq vx � xpx�{v� uxqvpx�w }xvr �rtu qp�~�wwu{ |pzu �pw}� u pz �� � e � qvx� £� e �¡ e��
rtu q�qru� �¡ ed�� �¡ e¡� �x{ rtu {u�xvrvpx �¡ e�� ~�x �u zuy zvrrux vx xpx�{v� uxqvpx�w spz� �q
spwwpy q � vx ruz� q ps  �1 � 2 � �x{ � �1 � 2 � y vrt � � 1 � d� �x{ 2 � � �
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 �� � 2 � � / ���� �� �2 � � �¡ e��
ytuzu rtu xpx�{v� uxqvpx�w � �� � vx �¡ e�� vq rtu {v� uxqvpx�w � �� � vx �¡ e¡� �}wrv|wvu{ �� �� e
  wpx� rtu wvxu 1

�
� � u�}�rvpx �¡ e�� zu�{q �

�� �� � 2 �
�2 �

� �� �� � 2 �� �� � 2 � � �x{ � �� � ��
�
� � �¡ ed��

�xru�z�rvx� £� e �¡ ed�� |zp� v{uq � �� � 2 � � ytv~t vq �wy��q | pqvrv�u �x{ vx~zu�qvx� e
¡ e¡ e �%,&+*%' % � +	� (*��-+ (�
%.*+*%' 
�%� ,�� " �x  ||ux{v�   yu |zp�u rtu spwwpy vx� �
�	�%��� ! "! " � OOcT M XWX � �� � YO W �KQ�K � cK `XYQKU � Y` YO K QKaK M\ WXYL MU P YM`M� YO M
[Y� MNMKXYWRSM � YX cKY� QNT S� RQcK[M[ [MNYLWXYL M� � OOcT M WSO Q XWX / �
� YO �KQ�K � � MK
X M V]� O �¡ e����¡ e�� � YX [WXW �¡ e��U�¡ e�� WO W cKYbc M O QScXYQKU � Y` `WK RM QRXWYK M[ R�
O QSLYK\ X M � WT YS� Q� QN[YKWN� [Y� MNMKXYWS MbcWXYQKO �¡ ed��U �� ����� WK[ �¡ e��U �� ����� � � M
� WT YS� YO �

	�
	1 � �

� �� �� WK[ 	 
	1 � �

� �� � � �¡ edd�

�x u�}�rvpx �¡ edd�� � rtu rv� u 2 vq ��u{ � qp vr qtp}w{ �u zu��z{u{ �q �x pz{vx�z� {v�uzuxrv�w
u�}�rvpx vx 1 � ytv~t {uruz� vxuq � vx ruz� q ps 1 |zp�v{u{ rtu ��w}u ps � �� � 2 � vq ���vw��wu e
�tvq ��w}u ~�x �u ~�w~}w�ru{ �� qpw� vx� rtu ��£ �¡ ed��� y vrt {�r� �¡ ed��� e
�x~u � �1 � 2 � vq �xpyx � yu xprv~u �x�wp�p}qw� rt�r spz u�~t 2 � �¡ edd�� vq �x ��£ rt�r

zu�}vzuq rtu ��w}u ps  �� � 2 � rp {uruz� vxu  �1 � 2 � e �tu zu�}vzu{ ��w}u vq �v�ux �� �¡ e�� e
	 ���� ! "� " �x rtvq ypz� � yu {p xpr xuu{ rp ~p�|}ru ~ �� �� � � �x{ rtuzuspzu yu y vww xpr
� uxrvpx �¡ edd�� �x� �pzu e �pyu�uz � vx ~�qu pxu xuu{q rp ~p�|}ru vr � rtu � uqr |z�~rv~�w
y�� vq rp qpw�u rtu ryp u�}�rvpxq �¡ edd� qv�}wr�xup}qw� �q � q�qru� ps ��£q z�rtuz rt�x
qu�}uxrv�ww�e
	 ���� ! "� " �s rtu u�}uxr ~px~uxrz�rvpx  �
� vq � u�q}zu{ yu {p xpr xuu{ / �
� rp {uruz�� vxu rtu qpw}rvpx ps rtu {u|pqvrvpx |zp�wu� e   wpx� rtu wvxu 1

�
d yu {uruz� vxu  �d � 2 � �x{� �d � 2 � szp� £�q e �¡ e�� � �¡ e�� �� � u�xq ps �

 �d � 2 � �  ���� �� �2 � � �¡ ed¡�

�� �d � 2 �
�2 �

� �� �d � 2 �� �d � 2 � � �x{ � �d � ��
�
� � �¡ ed��

  q vx �tupzu� ¡ e¡ � rtu }xv�}u qpw}rvpx ps rtu ��£q �¡ e��� �¡ e�� y vrt {�r� �¡ e�� �  �
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