
��� �������	�
�����
� ����� ����� ���������
�	��� ��������� ���
������ ��!�"�

#%$'&)(+*-,/.1032+&54768(:910;68<>=�?@<>&)A:AB4C<
D+E 2+&5&)=�&8FG03&)HIA+.KJ>4L< DKELM 4C( E 4

# ECNOM =P=@QR( MPS 4C<>, M JT$
#%&'('J><+U4C68=WV70YXZ0;68(:6'9+6\[Y])^�_)^O`

aObdc+egfTh	Hi, EkjOE ,Cl H E * M =P=ml E 6+X E 6)<n= j Hi68* MoE l E ,Cl H E * M =p=ml E 6

�rqs�t�
u��v�w�

xy4Y9K4z, E < MP{ 4)X M (IJn2 M ,3A:68A|4L<zX'6},/(:6)A:,n2+&8Jn~ { 6',/4z9\6)=p*'&)< M J>2+H
� 2 MoE 2�HI6)�)4z,�.:,n4�&8F�9 M ,/Jn< Mp{ .KJn4z9 E &)(-Jn<>&)=ml�?�2+4O6)=p*'&)< M J>2+H
M ,�68(�4L�5Jn4L(B, M &)(�&8F7#168J/Jn4C<n(@� ,�,n(:6)A:,/2:&8J�68=P*)&'< M Jn2:H�68(B9
4CH�A:=p&�$K,;6�=P4C6)9+4L<�4C=p4 E J M &'(t68=P*)&'< M Jn2:H�J>&}A MoE �i6 NO� ? M ( M ~
J M 68Jn&)<zl�?�2+4\=p4z6)9K4C<�4C=p4 E J M &)(16)=p*'&)< M J>2+H!4��K4 E .KJn4z, E &)( E .+</~
<>4L(-Jn=P$ � M J>2�J>2+4 NO� ?r6)=p*'&)< M J>2+H�l�xy4�A:<n& S 4%Jn2+4 E &'</~
<>4 E Jn(+4z,n,3&8FWJ>2+4768=P*)&'< M Jn2+Hw6)(:9 E &'HIA:68<>4 M J>,;A|4L<nF�&)<>HI6)( E 4
J>&t,n4 S 4C<>6)=@68=P*)&'< M Jn2:HI,R~ D 68Hi6)9 M � ,LX��;4L=P=p4C(+&8Jz� ,CX|6)(:91#168J/~
J>4L<>(W� ,�&)< M * M (:68=}6)=p*'&)< M J>2+H�l���(�Jn2:4�A|4L<nF�&)<>HI6)( E 4 E &)H�~
A:6)< M ,n&)(WX � 4�Hi68�'4�.:,n4�&8F�6 D 25.K�i4��G� E 2B68(+*'4� R4LJ � &'<n�
6)(:9�6�¡�0 D (+4�J � &)<>��X;4 S 68=P.:6�J M (+*dJn2+4y, M H}.+=o6�J M &'(�J M HI4)X
A|4C6)��HI4LHI&)<>$ E &)(:,n.+HIAKJ M &'(WXB6)(:9tJn2+4�¢ E &'('J><n&'=o£;HI4z,n,>68*'4
E &)HIA+=P4�� M JT$�&8F¤J>2+4}68=P*)&'< M Jn2:HI,Cl�?�2+4�A|4L<nF�&)<>HI6)( E 47&)F�&).+<
6)=p*'&)< M J>2+H M (168=P=�Jn2:<n4C4 E 68Jn4L*'&)< M 4z, M ,¥F¦68<�,n.+A|4L< M &'<¥Jn&��;4C=§~
=P4L(+&)J�68(:9 D 6)HI6'9 M � ,R6)=p*'&)< M J>2+Hi,Ll¤�¨J�6)=P,n&IA+<n& S5M 9K4C,�6%¢¦=p4z,n,
9K<©68Hi68J MoE £ M H�A:<n& S 4LHI4L(-J�& S 4C<¤#ª6�J/J>4L<>(W� ,G68=P*)&'< M Jn2+H�l	«�4L$
� &)<©9+,Ch¤? M HI4�xy6)<nAWX NO� ?�X:,n(:68AB,/2+&)JCX E .KJCl

¬ ���
��uv��­����®�
�	���

^s*'&-&K9�9K4z68=¥&8F�<>4C,n4C68< E 2�2B6), { 4L4C(�9+&)(+4%&'(¯& { J>6 M ( M (+*
*'=p& { 68=;,/(:6)A:,n2+&8J©, M (�9 M ,TJ>< MP{ .KJ>4C9d,n$K,TJ>4LHi,�¢m032:6)(:9K$d68(B9
°�68HIAB&'</J�±C²)³-´Kµi°@6 M 6)(:9�¶�68(+*�±C²)³5`5µi#168J/Jn4C<n(w±z²)²']'£·l
?�2+4 M (KF�&)<>Hi6�J M &'(�6�¸�&)<©9K4z9 { $�6�*)=P& { 6)=i,/(:6)A:,n2+&8J E 6)(
{ 4�.B,/4LF�.+=OF�&)<�6 S 68< M 4�JT$¯&8F}A+.:<nA|&',n4C,�,/. E 2¹6),�Jn4C<nH M (:6�~
J M &'(�9K4�J>4 E J M &'(WX�<n4z,/&'.+< E 4�Hi68(:6)*)4LHI4C('JzX;6)(:9�9K4 { .+*)* M (+*
6%9 M ,/Jn< Mp{ .+Jn4C9ºA:<n&'*)<©68H�li��(»68(º&)AKJ M H M ,TJ MPE , M H}.+=o6�J M &'( M J
E 68(½¼:(:9�.:,n4 M ( E &'H�A:.KJ M (+*�Jn2:4 N =p& { 68= �YM <nJn.:6)=�? M HI4
¢ NO� ?R£WF�&)<@HI4CH�&'<n$OHi68(:6)*)4CH�4C(-J�68(:97F�&)< E &)(-J><n&'=p= M (:*�Jn2+4
A+<>&)*'<n4z,n,R&8F¤Jn2+4I, M H\.+=P68J M &)(WlY?�2+4 NO� ? M ,RJn2+4�H M ( M H\.+H
&)FK6)=p='&8F5Jn2:4�=P& E 68= S-M <nJn.:6)=8J M HI4C,3¢¦° � ?¥,©£�&8F5J>2+4G=P&)* MoE 6)=8A+<>&8~
E 4C,>,/4z,;¢g°@¡3,>£ M (}J>2+4R, M H\.+=P68J M &)(I68(:9�&)F:Jn2:4�J M H�4z,TJ©68HIA:,¤&)F
J>2+4�H�4z,n,>68*'4C, M (tJn<©68(:, M JCl�«�(+& � =P4C9K*'4�&8F@Jn2+4 NO� ?½68=P=p& � ,
F�&-,n, M = E &)=P=p4 E J M &)(}Jn&YJ>6)�)4;A+=P6 E 4�68(:9}A+<>& S-M 9K4z,�6YHI4 E 2:6)( M ,nH
F�&'<39K4LJn4L<>H M ( M (+*}Jn2+4YJn4C<nH M (:6�J M &'(i&8F�J>2+4O, M H}.+=o6�J M &'(Wl	Q�(K~
F�&'</J>.+(:6�J>4L=P$)X M J M , M H�A|&',>, Mp{ =P4OJn&��5(+& � Jn2:4O4L�+6 E J NO� ?½6�J
<>4C6)=:J M HI4O¾ M (�Jn2+4�, M H\.+=P68J M &)( � M Jn2:&).KJ¥,TJ>&)A+A M (+*}Jn2+47, M H�~
.+=o6�J M &'(Wl�03&)(:,n4C¿-.+4C(-Jn=P$)X M J M ,�(:4 E 4z,n,>68<>$�Jn& E &)HIA+.KJ>4�68AK~

A+<n&k� M Hi6�J M &)(B,¤Jn&7J>2+4 NO� ?�6),GJn2+4O, M H}.:=P68J M &)(�A+<>&)*'<n4z,n,n4C,Cl
xy4�A:<n4z,/4C('J�6},/(:6)A:,n2+&8Jn~ { 6',/4z9\6)=p*'&)< M J>2+H�F�&'<�Jn2:4 E &'H�~

A+.KJ>68J M &)(�&8F NO� ? M (1Jn2 M ,�A:6)AB4C< � 2 MPE 2 M ,O4z,n,n4L(-J M 68=P=P$�6)(
&).KJ>*)<>& � Jn2�&8F�#168J/Jn4C<n(@� ,R6)=p*'&)< M J>2+H�¢g#16�JnJn4C<n(d±z²)²']'£·l�^�,
,/. E 2 M J39K&54C,G(+&8J�<>4L=P$}.:AB&'(�6 E 4L(-J><>6)= MPÀ 4z9 NO� ?�HI6)(:68*'4L<zX
Jn2+4C<n4 { $}& {5S5M 68J M (+*�Jn2+4�(+4L4z9}J>&}9K4z9 MPE 6�J>4R6�=P6)<n*'4;AB68<nJG&8F�6
A+<n& E 4C,>,/&'<C� ,�<>4C,n&).+< E 4z,�Jn&�Jn2+4;J©6),n��6)(:9�9K4 E <>4C6', M (+*RJ>2+43F�&)<n~
HI68J M &)(º&8F E &'HIH}.+( MoE 68J M &)( { &8J/J>=p4C(+4 E �K,Clt^�(-$�A+<>& E 4C,>,/&'<
M ( S &'= S 4C9 M (dJn2:4t, M H\.+=P68J M &)( E 68( M ( M J M 6�J>4�Jn2:4�6)=p*'&)< M J>2+H�l
[R& � 4 S 4C<CX�&)(+4tA+<>& E 4C,>,/&'< M , E 2+&-,/4C(d6),}6 NO� ?wHi68(B68*)4C<
{ $�679 M ,TJ>< MP{ .KJ>4C9i=P4C6'9K4L<�4C=p4 E J M &)(�6)=p*'&)< M J>2+H�J>&7<n4 E &'<>9\Jn2:4
NO� ?!68(:9 { <>&'6'9 E 6',TJ M JiJn&ºJn2:41&8J>2+4L<�A:<n& E 4z,n,n&)<©,Cl�?�2:4
68=P*)&)< M Jn2+HwHi6k$ { 47.:,n4C9 M (%6I(+&'(K~¨Á	�TÁ¤Â�4L( S5M <>&)(:H�4C(-JCl
xy4 E &'HIA:68<>4I&).+<�6)=p*'&)< M J>2+HsJn& � 4L=P=§~¨�5(+& � ( NO� ?®68=p~

*)&)< M Jn2+Hi,¯~ D 6)Hi6)9 M � ,�¢ D 6)HI6'9 M ±z²)³'´'£¯68(:9s�;4L=P=p4C(+&8Jz� ,
68=P*)&)< M Jn2+HÃ¢g�34C=p=P4L(:&8J1±C²'²)Ä-£}6', � 4C=p=�6',i#16�JnJn4C<n(W� ,i&'< M * M ~
(:68=�68=P*)&'< M Jn2+H�l»��(�HI6)� M (+*ªJn2+4 E &)HIA:68< M ,/&'(:,LX � 4�.:,n4�6
=P6)<n*'4y, � M J E 2 M (+*�(+4�J � &)<>�¯Å 6 D 25.K�i4d�G� E 2B68(+*'4y �4�J/~
� &'<n�¹¢ D5Æ  O£IÅÇ68(:9�6�¡¤4L<©,/&'(:68=Y03&'H�H\.+( MoE 68J M &)( D $K,T~
Jn4LHi,�¢¦¡�0 D £R(:4�J � &)<>��6',�&'.+<�J>4C,/J { 4C9+,Cl7?�2+4�(-.:H { 4L<O&8F
°@¡�, M ( { &8J>2�&)FY(+4LJ � &'<n�K,\<>6)(+*)4z,�F�<>&)H
]:±)X Ä)Ä)Ä8~>±CÈ'É:X É'Ä)Ä+l
^�, � 4�,n2:68=P=|,n4L4'XK&).+<�9 M ,TJ>< MP{ .KJ>4C9�68=P*)&'< M Jn2+H®&'.KJnA|4L<nF�&)<>Hi,
Jn2+4�6 { & S 4 NO� ?½6)=p*'&)< M J>2+Hi,Ll
?�2:47<n4CHI6 M (B9K4L<�&8F�Jn2 M ,¥A:6)AB4C< M ,�&'<n*-68( MPÀ 4z9�6),;F�&'=p=P& � ,Cl

D 4 E J M &)(½_ E &)(-J©6 M (:,t6�9K4C, E < M AKJ M &)(½&8F},n&)HI4 � 4L=P=§~¨�5(+& � (
NO� ?s68=P*)&'< M Jn2+Hi,CX D 4 E J M &'(�] E &'('J©6 M (:,�6d9+4C, E < M AKJ M &'(�&8F
#16�JnJn4L<>(W� ,}6)=p*'&)< M J>2+H�X D 4 E J M &'(»È E &'('J©6 M (:,�6�9K4C, E < M A+J M &)(
&8F�&).+<368=P*)&)< M Jn2+H
68(:9i9 M , E .:,>,/4z, M J>,G<>4L=o6�J M &'(�Jn&}#168J/J>4L<>(W� ,
68=P*)&)< M Jn2+H�X D 4 E J M &'(�´ E &)(-J©6 M (:,G&'.+<34L�KAB4C< M HI4L(-J>6)=:<>4C,n.+=§J©,LX
68(:9 D 4 E J M &)(%É E &'('J©6 M (:,3Jn2+4 E &)( E =p.B, M &)(Wl

Ê �r��� ��Ë��
��uv�W�
 �� �

NO� ?d6)=p*'&)< M J>2+Hi, E 6)( { 4 E 6�Jn4C*)&'< MPÀ 4z9O6', { 4 M (+*O4 M Jn2+4C< E 4L(K~
Jn<©68= MpÀ 4C9¯&)<�9 M ,/Jn< Mp{ .KJn4z9�l�034L(-Jn<©68= MpÀ 4C9 NO� ?s6)=p*'&)< M J>2+Hi,
HI6)�)4�.:,n4¥&8F�6 E 4L(-J><>6)= NO� ? M ( M J M 68Jn&)<R¢¦&)<GHi6)(:68*'4L<·£·l�?�2:4
M ( M J M 6�J>&)<�,/4C(:9+,�<>4C¿-.+4z,TJ©,�Jn&y68=P=�&)F;J>2+4t°�¡�,�Jn&ª6', E 4L<nJ>6 M (
4C6 E 21°�¡R� ,�° � ?�6)(:9�Jn&�9K4�J>4L<>H M (+4}Jn2+4\H M ( M H}.:HsJ M H�4z,T~
J>68HIA�&8F¤HI4C,>,n6)*)4C, M (�Jn<©68(:, M Jzl
^Y,}HI4C('J M &'(+4C9 { 4�F�&'<n4'X	Jn2+4 NO� ? M ,7Jn2:4�H M ( M H\.+H�&8F



J>2+4ª=P& E 68= S5M <nJn.:6)=RJ M HI4C,t&8F�J>2+4�°�¡�,�6)(:9�&8F7J>2+4%J M HI4C,/~
J©68HIA:,G&)F�Jn2+4RHI4z,n,>68*'4C, M (IJn<©68(:, M JCl¤^R(�6)A+A+<>&'6 E 2\Jn& E &)H�~
A+.+J M (+*iJn2:47H M ( M H}.+H�J M HI4C,/J>6)H�A%&)F	HI4z,n,>68*'4C, M (�Jn<©68(:, M J
M ,�J>&ªHi68�'4�.:,n4�&)F�6 E �5(+& � =P4C9K*'4LHI4L(-J>,Cµ¤2+4L( E 4 M J M ,\&)(+=P$
(+4 E 4z,n,>68<>$�Jn& E &'H�A:.KJn4IJ>2+4IH M ( M H}.+HrJ M HI4C,/J>68HIAy&8F;.+(K~
6 E �-(:& � =p4z9K*)4z9iHI4C,>,n6)*)4C,Cl
D5M ( E 4 M J M ,�(+&8J�A|&',>, Mp{ =P4%F�&'<�°@¡3,iJn& E &)HIA+.+Jn4ª° � ?¥,

68JtJ>2+4»,n6)H�4 M (:,TJ©68(-J M (�<n4z68=YJ M HI4)X M J M ,t(:4 E 4z,n,>68<>$¯F�&)<
J>2+4i°@¡�,YJ>&t<>4LA|&)<nJYJ>2+4 M <�° � ?¥, � M J>2 M (º,n&)HI4\J M HI4 M (-Jn4C</~
S 68= M (¹&)<©9K4C<�Jn& E &'H�A:.KJn4y6dHI4C6)( M (:*8F�.+= NO� ?�l¥?�2 M , M ,
6 ELE &'HIA+= M ,n2+4C9 M (�6%(5.+H { 4C<\&)F¥Jn2+4�68=P*)&'< M Jn2:HI,�¢ D 6)HI6'9 M
±z²)³'´+µ+¡G<>4 M ,n,�±z²)³'²+µ+�;4L=P=p4C(+&8J�±z²)²'Ä'£ { $�.KJ M = MpÀCM (:* M (-Jn4C< S 6)=P,
&)FWJ M HI4 � � ¾����z¾���� � ¾�	�
���
¨XK&)(+4YF�&)<�4z6 E 2������/X+,/. E 2�Jn2B6�J¥4C6 E 2
����� E &'HIA+.KJn4z, M J©,7° � ? � M Jn2 M (yJn2+4 M (-Jn4L< S 68=ml\?�2+4 NO� ?
M ( M J M 6�Jn&'< M ,R<n4z,/A|&)(:, MP{ =p4YF�&)<R9+4�Jn4C<nH M ( M (+*IJn2+4z,/4 M (-Jn4C< S 68=o,Cl
xy4 { < M 4��:$},n.+HIHI6)< MPÀ 4¥,n4 S 4L<©68= � 4C=p=p~m�5(+& � (I68=P*)&'< M Jn2:HI,

� M Jn2 � 2 MoE 2 � 4 E &'H�AB68<>4tJ>2+41A|4L<nF�&)<>Hi68( E 4%&8F7&).+<�& � (
6)=p*'&)< M J>2+H M (�Jn2 M ,WA:6)AB4C<Cl@��( D 68Hi6)9 M � ,W68=P*)&'< M Jn2+H�¢ D 6)HI6'9 M
±z²)³'´'£·X:6 E 4L(-Jn<©68= NO� ? Hi68(:6)*)4C<R,/4C(:9+,�6 � ¾����k¾ � HI4z,n,>68*'4
J>&O4z6 E 2���� � l¤��6 E 2���� � X M (\Jn.:<n(WX-6 E �5(+& � =P4C9K*'4C,WJn2+4 � ¾����k¾
HI4C,>,>68*)4 � M Jn2%68(�6 E �5(+& � =P4C9K*'4LHI4L(-J;H�4z,n,>68*'4 E &)(-J>6 M ( M (+*
J>2+4������ �"!'¾���# � 2+4C<n4$!-¾���%&�LJ M HI4z,TJ©68HIA:, M (�Jn2:4 M (+A+.KJ
¿-.+4C.+4)X5J M HI4C,/J>6)HIA:,¥&8F	.+(:6 E �-(:& � =p4z9K*)4z9�HI4C,>,n6)*)4z, M (�Jn2+4
&'.KJnA+.+J}¿'.:4L.+4'#'l�QRA|&)( E &)HIA+.KJ M (+*�J>2+4 NO� ?�XWJn2+4 NO� ?
M ( M J M 6�Jn&'<R,/4C(:9+,�(+4 � NO� ? S 6)=p.+4�J>&i68=P=�&8F	Jn2+4�°�¡�,Cl
�;4L=P=P4L(+&)JC� ,�68=P*)&'< M Jn2:H ¢¦�;4C=p=P4L(+&)J�±z²)²)Ä-£�Hi68�)4z,�.:,n41&)F

6%< M (+*�Jn&'AB&'=p&'*)$)l���(»J>2+4�6)=p*'&)< M J>2+H�X@J>2+4 NO� ? M ( M J M 6�J>&)<
A:6',n,n4C,Y68<>&).+(B916iJ>&)�)4C(ª, M *'(:68=P= M (+*iJ>2+4I,TJ©68<nJY&8F�J>2+4 E &)H�~
A+.+J>6�J M &'(¯68J�4z6 E 2(��� � XGF�&'=p=P& � 4C9 { $d6y,/4 E &)(B9d<>&).+(:9 M (
� 2 MoE 2�4C6 E 2¯°�¡®AB4C</F�&'<nHi,i6)���*��<n4z9K. E J M &)(¯&)(¯Jn2+4$!-¾ �
6)(:9 M ( E =p.B9K4C,�J>2+47<>4C,n.+=§J M (�Jn2+4�J>&)�)4C(WlGQRA|&)( E &)HIA+=P4�J M &'(
&)F+Jn2+4¥,n4 E &)(:97<>&).:(:9�XkJn2:4 NO� ? M ( M J M 68Jn&'<	=o68.:( E 2+4C,	6�Jn2 M <>9
<>&).+(B9 M ( � 2 MoE 2}J>2+4;Jn&'�)4L( E &)(-J©6 M (:,�Jn2+4;(+4 � S 68=P.+4�F�&'<	Jn2+4
NO� ?�l
^�F�.+(B9+68HI4L(-J©68=�9 M,+�E .+=pJT$ � M Jn2®J>2+4�=P6',TJºJ � &�68=P*)&8~

< M J>2+Hi, M ,%J>2+4»F¦6 E J1Jn2B6�J1J>2+4 NO� ? M ( M J M 6�Jn&'<ªH\.:,TJy9K4�~
J>4L<>H M (+4 � 2+4C(�J>&�=P6).+( E 2�Jn2+4i68=P*)&'< M Jn2:HI, � M Jn2+&'.KJ M (+A+.KJ
F�<>&)HvJ>2+4�°�¡�,ClIQ�(+(+4 E 4C,>,>68<>$ M ( S & E 6�J M &'(:,YF�&)< � 2 MoE 2yJn2+4
6)=p*'&)< M J>2+H�<>4C,n.+=pJ>, M (ª6�H M ( M Hi68=¤6)9 S 68( E 4 M ( NO� ? � 6),/Jn4
A+<>& E 4z,n, M (:*�J M HI4i68(:9 { 68(:9 � M 95J>2 M (ªJ>2+4�F�&)<>Hs&8F E &)(-Jn<>&)=
HI4C,>,>68*)4z,Ll%ÂY(ºJn2+4�&8Jn2:4L<}2B68(:9�X	=P&)(+* M (-Jn4L< S 68=o, { 4�J � 4L4L(
NO� ? E &)HIA+.KJ©6�J M &)(B, E 68(�<n4z,/.:=§J M (tA|&5&)<�HI4LHI&)<>$�.KJ M = MpÀ 6�~
J M &'(Wl

- �r��� ������us�/.r��� ���
�	���
�
������� �®���"�

?�2+4i6)=p*'&)< M J>2+H � 2 MoE 2 � 4i9K4C, E < Mp{ 4 M (yJn2 M ,7,n4 E J M &)( M ,76)(
4L�-J>4L(:, M &)(»&8FR*'=p& { 68=;,/(B68A:,n2+&8J�68=P*)&)< M Jn2+Hi, { 6),n4C9º&)(dJn2+4
(+&)J M &)(�&)F}& { J>6 M ( M (+*�6½¢ E &)(:, M ,/Jn4C(-J©£ E .KJCl�^Y,t,n. E 2WX � 4
9K4z, E < MP{ 4�,n4 S 4L<©68=|Jn4C(+4�J©,¥&8F	Jn2:&',n4�6)=p*'&)< M J>2+Hi,Ll
?�2+4t& {10 4 E J MpS 4�&8F�6�*)=P& { 68=3,n(:6)A:,/2:&8J�6)=p*'&)< M J>2+H M ,}Jn&

& { J©6 M (dJn2:4�*'=p& { 68=�,/J>6�J>4t&)FO6y9 M ,TJ>< MP{ .KJ>4C9¯,/$K,/Jn4LH�l�?�2:4
9 M ,/Jn< MP{ .KJn4z91,n$5,/Jn4CH M ,RA:<n4z,/.+HI4z9�Jn&t6'9K2+4C<n47J>& E 6).:,>68= M JT$'X
M l 4)l	Jn&IA+<>4C,n4L< S 4Y°@68HIA|&)<nJC� ,�2/2:6)A+AB4C(+4C9K~ { 4�F�&'<n4"3�<>4L=o6�J M &)(+~
,/2 M Aº¢¦°@6)HIAB&'</J�±z²-`�³-£·l
?�2:4�(+&)J M &)(�&)F\6 E .KJ%.+(:9K4C<n= M 4C,�Jn2+4 E &'(:,TJ><n. E J M &)(¹&8F

*)=P& { 6)=),/(B68A:,n2+&8J@6)=p*'&)< M J>2+Hi,G¢¦#ª6�J/J>4L<>(i±C²'²)]'£�l@^ E .KJ;¢gÁ M *8~
.+<n4y±z£}4C,>,n4L(-J M 68=P=p$d9 MpS5M 9K4C,\Jn2:4�4 S 4C('J©,�&8FO6y,n$5,/Jn4CH M (-J>&
Jn2+&-,/4�& ECE .+<>< M (+* { 4�F�&'<n4}Jn2+4 E .KJ�68(:9�J>2+&',n4�& ELE .+<>< M (+*�6�F ~
Jn4L<�J>2+4 E .+JCl�#%4z,n,>68*'4C,YJn2+4C(yJn<©6 S 4L= { 4�J � 4L4C(ªJ>2+442/A:6',TJ�3
68(:91Jn2+442/F�.KJn.+<>453:X@6),�9K4L¼:(+4z9 { $%J>2+4 E .KJzlI^ E &)(:, M ,/Jn4C(-J
E .KJ M ,¥&)(:4 M ( � 2 MoE 2�(+&iHI4C,>,n6)*)4C,;J><>6 S 4L=|F�<>&)H�J>2+47F�.KJ>.+<>4
M (-Jn&yJ>2+4�A:6),/J1¢¦Á M *'.+<>4y±k£·l¹Â�Jn2:4L< � M ,n4)X � 4 E 6)=p=�J>2+4 E .+J
M ( E &)(:, M ,TJ>4L(-JCl���(ª&'<>9+4L<RJ>&t& { J>6 M (y6�*'=p& { 68=¤,/(B68A:,n2+&8JzX�=p&)~
E 68=O,/(B68A:,n2+&8J©,�68<>4%*'68Jn2+4C<n4z9¯F�<n&'H M (:9 MPS5M 9+.:68=YA+<n& E 4C,>,/4z,
2n68=P&)(:*7Jn2+4 E .+JCl 3���(t&)<©9K4L<3F�&)<3Jn2:4Y*'=p& { 68=�,/(B68A:,n2+&8J;Jn& { 4
H�4z68( M (+*)F�.+=gX M J M ,R(+4 E 4C,>,>68<>$�Jn2B6�J�J>2+4}6)=p*'&)< M J>2+H!,>6�J M ,/¼:4z,
6 E &)(:, M ,TJ>4L(-J E .KJzl
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Past Future
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internal event

Á M *).+<>4I±)h�^�J M HI4�9 M 68*)<©68H � M Jn2%6 E .KJ
°�6 M 68(B9�¶�6)(+*�¢g°@6 M 6)(:9�¶�6)(+*�±C²)³5`8£�9K4 S 4L=P&)A|4C9¹6)(

4L=P4L*'6)(-J»6)=p*'&)< M J>2+H F�&'<d& { J>6 M ( M (+*�,n. E 2w6 E .KJzl ?�2+4 M <
68=P*)&)< M Jn2+H�68A+A:= M 4C,}Jn&y(+&)(+~¨Á	�TÁ	Â!,n$K,TJ>4LHi,CXG68(:9�&)(+=P$ M (K~
S &)�'4C,\Jn2:4%A M *'*)$-~ { 6 E � M (+*�&)F�,/J>68Jn.:, M (KF�&'<nHi68J M &)( M (�&)(:4
{+M JY&)(-Jn&�6)=p=�H�4z,n,>68*'4C,Cl3?�2+4\68=P*)&)< M Jn2+H M ,Y6),�F�&'=p=P& � ,LhO¢T±k£
� S 4C<n$ªA+<n& E 4C,>, M , M ( M J M 68=P=p$ � 2 M Jn4�6)(:9yJn.:<n(:, { =P6 E � � 2+4C(
J>68� M (+*�6�=p& E 6)=Y,n(:68AB,/2+&)JCl"¢m_)£�� S 4C<n$¯HI4C,>,n6)*)41,n4L(-J { $
6 � 2 M Jn4d¢ { =o6 E �+£\A+<n& E 4C,>, M , E &'=p&'<n4z9 � 2 M Jn4»¢ { =P6 E �+£·l�¢¦]-£
� S 4C<n$�A+<>& E 4z,n,tJ>6)�)4z,�6¯=P& E 68=�,n(:6)A:,/2:&8J { 4LF�&)<>4º6 { =o6 E �
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Receipt of the first cut message
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±C²)²)È-£�F�<n&'H"68HI&)(:*\J>2+47A+<>& E 4C,>,n4C, � 2 MoE 2 � M ,/2tJn& M ( M J M 6�J>4
Jn2+4�68=P*)&'< M Jn2+H�l	Á M (:6)=p=P$)X M J M , M H�A|&)<nJ>6)(-J�J>&YA|& M (-J	&'.KJ¤Jn2:68J
&).+<¥68=P*)&'< M Jn2:H E &)=P=P4 E J©, M (+F�&)<>HI68J M &)( � 2 MPE 2 E 6)( { 47.:,n4�F�.+=
F�&)<¥J>2+4 M HIA+=P4LHI4C('J©6�J M &'(%&8F¤&8Jn2:4L< E &)(-Jn<>&)=�F�.+( E J M &)(B,�,n. E 2
6),W=P&'6'9 { 68=o68( E�M (+*¥&)<�H�4CHI&)<>$YHi68(B68*)4CHI4L(-J3¢m032:&-4�±C²)²'³'£�l
��(�J>2+4 M HIA+=P4LHI4L(-J©6�J M &)(�&)F�&).:<�6)=p*'&)< M J>2+H�X � 4 M 9K4L(-J M F�$

Jn2+4 M (:9 MPS5M 9+.:68=W(:&59+4C,R&)F¤6�H}.+=pJ M ~ E &)HIA+.KJ>4L<}¢¦.+A|&)( � 2 MoE 2
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� M J>2 M (�4z6 E 2�(+&K9K4�Jn&�, E 2+4z9K.+=P4O4 S 4C('J©,Ll3?�2+47A:,n4L.:9K&)~ E &K9K4
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	���
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4 S 4C(-J>,�68(:9º,/J>68Jn4C,7, M ( E 4�Jn2:4iA+<n4 S5M &'.:, NO� ?�l@¡�<n& E 4z,n,n&)<©,
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