
���������
	������������	���������������������	 ���!�"�#�%$'&�(���)#��*����+	,�-�"�
./(��0�����"���

1�2436587�9;:=<?>A@
B >DCFEG@�CF9;HIHKJ!24LNM

O;P?QSR�T!U 9V:�W9FXGJYW9;Z�9[M+\�]=9�^_9[M�` T M#]�>I`+9ba R?R
B @?:�`+E�W9c24H TNd ]�W9;LN9[C TNe 24:N2Sf=2 Thgbi 7ja?^,k

lm[n=o�p=q�mSrslKtunwv?x?y=z�x�{�q�q|t#x�m
} @�M�~�]N267�9;:=<S>I@

e���U������ 2[:Nf������N�#���G���
���=�D� �-�+� � �N��������_� � ��������?�

B @?:�`+E�W9[24H T0d ]�W9;LN9[C Tse 2[:N2?f�2 T!g�ie�i?�� 
rN{?¡�¢sv�zSo=pNv4y=z|t�£?nsz[¡�¤�y={�m�q�t¥x�m

� 2?C;\�]=9[M U @?LN9;EG`
e���U��b�
� 24:Nf¦�§���N����¨!© � � � ©F�+�

ª ©«� � ��¬ �D;® �+�«¯ ���=�D� �-�¥� � �N��������_� � ������-�?�
B @?:�`+E�W9[24H T0d ]�W9;LN9[C Tse 2[:N2?f�2 T!g�ie�i?�� 
yNz?rN{Sy�¤�°�p=x�v[y0m[¡Nz�t±£�nNzS¡�¤�yN{�m�q|t#x�m

²�>AHIHA9[M�78W9;H³24:=<S9;E
�����N�#��¨!© � � � ©F�G� ª ©«� � ��¬ �D;® �G�

���=�D� �-�+� � �N��������_� � ��������?�
B @?:�`+E�W9[24H T0d ]�W9;LN9[C Tse 2[:N2?f�2 T!g�ie�i?�� 
r0{�q�mS¡�¢0{Sy�¢�p�x�v4y=mS¡=z"t�£?n!z?¡�¤�y={�m�q�t+x�m

� CF`+@SL09VE  �ThO;´S´ k

µ�¶?·�¸�¹�ºF»«¸
¼=½F¾À¿NÁ;Â�Á[ÃuÄsÁ-ÄÅÃ�¿DÃuÆ-ÇD¿!Â ÆVÃ�ÈÉÂ�ÁFÁ-ÊË¾ÀÌ�ÂGÇI¾ÀÍ#Æ�Í#Î�¿DÇDÍ«ÌD½;ÂG¿DÇI¾ÀÌ ÂGÏFÂ�Á;ÇI¾ÀÐGÃ ÊÀÃ�Â�ÄDÆF¾ËÆVÑ

Â#ÊÀÑGÍ#ÄD¾ÀÇI½VÒ�¿�ÇDÍ�ÇI½VÃ�Ì�ÍGÒ Á-Ó;ÇDÂGÇI¾ÀÍ#Æ8Í#Îh¿DÇIÄÅÂGÇDÃ�Ñ#¾ÀÌYÃ�Ô+Ó-¾ËÊË¾ËÕFÄD¾ÀÂÖ¾ËÆ�Â#ÓVÌ�ÇI¾ÀÍ#ÆV¿�×Ø¼=½VÃ
Á-ÄÅÍ#Á[ÍG¿DÃ�Ï§Â#Á-ÁFÄÅÍGÂ+ÌD½§ÂGÏFÏ«ÄÅÃ�¿D¿DÃ�¿"ÇI½VÃ�ÁFÄÅÍ�ÕFÊÀÃ�Ò�¿ÙÍ�ÎhÇIÄÅÂGÌÛÚ«¾ËÆVÑ�ÂYÒ�Í�Ð+¾ËÆ;Ñ�ÇDÂ#ÄÅÑGÃ�Ç
Â#ÆVÏ�ÕVÂ#ÊÀÂ#ÆVÌu¾ËÆVÑ�Ã�Ü+Á-ÊÀÍ#ÄÅÂGÇI¾ÀÍ#Æ�ÝÞÍ#ÎßÂ+Ì�ÇI¾ÀÍ�ÆY¿IÁ;ÂGÌ�Ã�à=Ð+ÃuÄÅ¿IÓV¿NÃ�Ü+Á-ÊÀÍ#¾ÀÇDÂ+ÇI¾ÀÍ+Æ�ÝÞÍ#ÎSÕ[Ã�ÇDÇDÃuÄ

á



Ò�Í«Ï-ÃuÊÀÃ�Ï�ÄÅÃ�Ñ#¾ÀÍ#ÆV¿hÍ#Î�Â+Ì�ÇI¾ÀÍ#Æb¿IÁ;ÂGÌ�Ã�àu×��!ÃuÓFÄÅÂ�Ê�Æ;Ã�ÇIÈ=Í�ÄDÚ-¿sÂ#ÄÅÃhÓV¿DÃ�Ï�ÇDÍ�ÄÅÃuÁ-ÄÅÃ�¿DÃuÆ-Ç
Â�¿DÇDÍ«ÌÛ½VÂ+¿DÇI¾ÀÌbÏFÃ�ÌÅ¾À¿I¾ÀÍ#Æ8Ò�Í«ÏFÃÅÊhÎÞÍ#Ä�Ã�ÂGÌÛ½§Õ-¾ÀÏFÏ-ÃuÄ�×���Ü+ÁcÃuÄD¾ÀÒ�ÃuÆ-ÇD¿�Ì�Í�Æ��-ÄÅÒ ÇI½VÃ
Ì�Í�ÄDÄÅÃ�Ì�ÇIÆVÃ�¿D¿sÂ�Æ;Ï�ÓV¿DÃuÎ Ó-ÊËÆ;Ã�¿D¿hÍ#Î�ÇI½VÃKÂ#Á-ÁFÄÅÍGÂ+ÌD½?×

� �	��
����������
������

������� "!# "$�%� &%'$(�)$(*,+'��!�*�$(-.!/ � &01��23!#+'��45*64#7"�'+)4829�"!#�'+)�12:!#;"!/ &+'��<5$�0�$3!#%'*���*�=6!/0�=54�%'��+'�&>��

+'46+'�&$:2(4�>� �?�+9!/+)�14�*�4/7�)+'%9!/+'$�=5��2�$(@,?���0��1A&%'�B!C�1*�!/?&2(+'��45*&�3D�E�!#>�$�+)��$(45%)F��"!/�GA"$(2�45>�$

!H>I!(J94�%�7K4�%'>I!/0�+)484�0:��*.$(2(4�*�45>L�12��3D.MN=8!#>�$��) "$(2��POQ$(�H!R�'$(@,?�$(*&2($S4/76;�$(2(���'��4�*��

0�$3!/;���*�=6+)4�;��UTV$�%'$(*,+� Q45�)�'��A�0�$:4�?�+'2(4�>�$(�WD�XG!/29�� �0B!WF5$(%G45%� "!#%'+)�12��1 Q!/*,+Y�1��!/+'+9!/29��$(;L+'4

�'4�>�$�;�$�2(���'��45*R2(45*,+)$(Z,+'�[!#*�;H��*,7K4�%'>\!#+'��45*L�'$(+)�3]�!#*�;H���6 �%'4/<,��;�$(;R-���+'�R �%'$97^$(%'$(*&2($(�

4/<5$(%Y+)��$_�)$(+�4#7V Q45�)�'��A�0�$_4�?�+'2�45>�$��3D	M`=,!/>L$� &%'4/<,��;�$(�_!a7K45%)>\!/0�>�4,;�$(0,4#7"+'��$��)+'%9!/+'$cb

=5��26+'����*�d,��*�=�4#7_$(2(4�*�45>L�12�!#=5$(*,+'�C��*H+'�����C�'��+'?"!#+'��45*	D�M:*fe9gWh,i�j1iBkWl(iBh,mn29�"!#%o!#2(+'$(%)��p($(�

!H�)+o!#A�0�$H%'?�0�$I4/7�AQ$(�"!W<,��45%q7K4�%�%o!#+'��45*"!#0� �0B!WF5$(%)����*`+)��$I=8!#>�$5D.MN�)+'%o!#+'$(=�Fr7K45%�!

 �0B!WF5$(%����_+)��$6;�$(2(���)�14�*,bs>\!/d,��*�=6%'?&01$6+)�"!/+���$C7K4�0�014/-��G�1*L45%);�$(%�+'4�29��4,4��'$6�����:!/2(+)��45*��

��*t!L=8!/>L$5DCMu�)+'%9!/+'$�=5��2�$(@,?���0��1A&%'��?�>wvB45%6x6!/�'�S$�@8?&�10���A�%)�1?&>\yz7K45%�!�=,!/>L$��' Q$(2(�UO"$(�

!��)+'%o!#+'$(=�FI7K4�%{!/0�0	 �0B!WF5$(%)�:-�����29�H����!�AQ$(�'+|b}%)$(�' Q45*��)$\!#=8!/��*��)+:+)��$[�)+'%9!/+'$�=5��$(�64/7_+)��$

45+)��$(%'�WD_~�$(+{�Q��;&$(*�45+)$�+'�&$��'$(+C4/7��'+)%o!#+'$(=��1$���7K4�%� �0B!WF5$(%:�Y��*H�N���Vá5�9���W�W�3�)�o�	��!/*�;
0�$(+6� �_� �	�{�I�����W�3�,�H�Q������%'$( �%)$(�'$�*8+��)� ��%'$3!#0Pbs<5!/0�?�$�;\ &%'$97K$�%'$(*�2�$�7K4�%:!q�'+)%o!/+)$(=5F

� � =5��<�$(*H+'�&$[�)+'%o!#+'$(=���$(��4/7�+'��$q45+)��$(%6 �0B!WF5$(%)�3]Q4/<5$�%{+)��$q�'$(+64/7�!/0�04�?�+'2(4�>�$(�C4/7_+)��$

=8!#>�$5DGM�<5$�2(+'4�%:4/7��'+'%9!/+)$(=5��$(� �W� ��� �W� � � �W�� �W�3�W�9� �W�� ��7K4�%'>L�a!��c�^l'���Kes��iB qeogWh,i�j1i¡k3l(i¡h8m

7K45%�+'�&$[�&b} &0¢!WF�$(%�=8!/>L$��U77K4�%:!/0�0V�z£�� �

� �� £H!/%'=�>\!#Z5¤9¥B¦5§�¥'� � v � � � �W�3�W�'� � ��K¨ � � � � � � ��B© � �W�W�3�9� � �� y vuá3y

�



M�+�)+'%o!#+'$(=���2_$(@,?���0���A�%'��?�>R]9*�4: &0¢!WF�$(%-����)��$(�+)462o�Q!/*�=�$���+'��)+'%9!/+'$�=5F�=��1<�$(*�+)��$_�)+'%9!/+'$cb

=5��$(��4#7z+)��$�4�+'��$(%)�3D��s*Ip($(%)4/bs�'?�>N=,!/>�$��_4�%:=8!#>�$(����*I-�����2o�I+)��$(%'$q����*�4� Q45�'�)��A���01��+sF

7K45%C2(4,45 Q$(%o!#+'��45*.vB+)��$q0¢!#+'+)$(%6A"$(��*�=L+'��$q23!#�'$���*t!/?&2(+'��45*&�oy(]�+'�����:����!� Q45��*,+:-��&$(%'$�!

=5%)45?� I4/7Y%o!#+'��45*"!#0� �0B!WF5$(%)��-���010�2�45*,<5$(%)=5$[!#*�;I+'��$�%'$97K4�%'$���+�-�45?�0�;LA"$�<�$(%'FL?��'$c7K?�0Y+'4

29�"!/%9!/2(+)$(%'��p($6�'+)%o!#+'$(=��12C$(@,?���0��1A&%'��?�>tDQ����$6!/ � &%'48!#29�� �%'4� "4��'$(;I��$(%)$:+)4 !# � �%'4/Z,��>\!#+'$

�'+)%o!/+)$(=5��2�$(@,?���0��1A&%'�B!����Y@,?���+'$�=5$(*�$�%o!/0Q!/*�;q23!/*qAQ$a!# � �0���$(;[+)46>\!/*,FC=8!/>L$9bs+'��$(4�%'$(+)��23!/0

 �%'4�A�0�$(>��WD�M 014�+�4/7Y%'$(�)$3!/%)29�\�Q!/��A"$($�*\;&45*�$C�1*L+'��$ O"$(0�;�4#7�'+)4829�"!#�'+)�1260�$3!#%'*���*�=[!#?,b

+'4�>\!/+9!�!/ & �0��1$�;�+'4�=,!/>�$Y �%)45A�0�$(>L�3DQMf=�4,48; %'$(<,��$(-S23!#*�A"$z7K45?�*&;���* v¡x{!#%'$(*�;&%o!6!/*�;

���"!/+)�"!/29�"!#%3]Ná������5y(D��S$ -��10�0Y$(Z, �0B!/��*H��*H�)$(2(+)�14�*
	L+'��$q>\!#�1*I;��UT�$(%'$�*�2($(�qA"$�+s-_$($�*

45?�%�!/ & �%'4,!/29�H!/*�;I45+)��$(%)�3D

�s*�+'�&�1�� "!# "$(%W]�-�$�7K4,2(?&�_4�*�+'�&$ !# � �0���23!/+)��45*�+'4�!/?&2(+'��45*&�3D	M:*H!/?�2�+'��45*�����!�>I!/%sb

d5$(+ >�$(29�"!#*����'> -���+)� !I�)$(+q4/7:%'?&01$���+'�"!#+�;�$(+)$(%'>L��*�$�-���4I=�$(+'�q+'��$L=54,4,;��[!#*�;f!/+

-��"!/+  �%'��2($5]�A"!#�'$(;r45*r+'��$IA���;��q4/7:+)��$I "!/%)+'��2(�� "!/*,+)�3DRM:?�2�+'��45*���!/ & "$3!#%���*S>\!/*,F

;��UTV$�%'$(*,+G7K45%)>��.v��I2(M 7K$($�!/*&;�I2��I��0�0B!/*][á������5y(D	M:?&2(+'��45*�+)��$(4�%'F����_4�*�$�4/7+)��${!# ,b
 �0���23!/+)�14�*���4#7=8!/>L$_+)��$(4�%'F�-��&�129�L�"!/��=5$(*&$(%o!#+'$(;I2(4�*��'��;�$(%9!/A�0�$6��*,+'$(%)$(�'+�v��I2��I��0�0B!/*]

á������8y�D��:*,7^45%'+)?�*"!#+'$(0�FH+)��$(45%)$(+'��23!#0a!#*"!/0�F,�'���C4/7:!/?�2(+)��45*��6�"!#�{�)45>L$�0��1>L��+'�3D��C*�$�4/7
+'��$6>I!/��*�;�����2(?�0�+'��$(����*I �?�%'�)?���*�=�+'�&$(45%)$(+'��23!#0%'$��'$3!#%'29�t4�*\!#?�2(+'��4�*�������+'�"!#+:!/0�0"A&?�+

+'��$I�)�1>L �0�$(�'+�!/?&2(+'��45*&� !#%'$H��>� Q45�)�'��A�0�$�+'4R�'4�0�<5$H!/*"!#0�F8+)��23!/0�0�F8D�� �&$(%'$3!#�� �%'$�<8��4�?��

-_4�%'dR45*S+)��$\!# � �0���23!/+)�14�*t4#7:*�$(?�%9!/0�*�$(+s-�45%)d8�q+'4S!/?&2(+'��45*&�67K4,2(?��)$(;.45*S$(>�?�0B!#+'��*�=

+'��$�AQ$(�"!W<,��45%64#7_�,?�>\!#*H �0B!WF5$(%)��45%6��>� &%'4/<,��*�=�!L;�$(2(���'��4�*t>L48;&$(0Y-���$(*S+'�&$�45+'�&$(%

 �0B!WF5$(%)� !#%'$ O"Z,$(;nv��C45%)�'$(F,]���45��*��)45* !/*&;
�_!#*
��48$�*���*�="] á������8y�]Y+'��$L45A5J9$(2�+'��<5$I4/7
+'������ Q!/ Q$(%�����+'4q �%'4/<,��;�$�*�$�- *,?�>�$(%)��23!/0�+)$(29��*���@,?�$(��+)4[�)$3!/%)2o�L7K4�%��'+)%o!#+'$(=��1$���-�����2o�

	



!/ � Q$3!#%�+'4R2(45%)%'$(�) "4�*�;.+'4H�)+'%9!/+'$�=5��2I$(@,?���01��A�%)�B!���*f!#?�2(+'��4�*��3]Y�sD $5D�]+9!/d�$�$(>� ���%)�12W!/0�0�F

��*8+)4t!/2�2(45?�*,+q+'��$ 7K$($(;&A"!/29df4#7:+'��$H!#2(+'��45*&��4/7645*�$L �0B!WF5$(%�+)��%'4�?�=5�r+'��$L�'+)%o!/+)$(=5��$(�

4/7�+'�&$[4�+'��$(%)�3D6�������C-��10�0	��$(0� H �%)$(;���2(+6+'��$q+sF, "$ 4/7_�)+'%o!#+'$(=���2[AQ$(�"!W<,��45%C�1*&;�?�2($(;RA,F

+'��$L%'?�0�$(�q4/7:+)��$\!#?�2(+)�14�*��3]�!#*�;f?&01+)��>\!/+)$(0�FI>\!/d�$[ &%'$(;���2(+)��45*���!/AQ45?�+q+'�&$�%'$�0¢!#+'��<5$

 "$�%s7K4�%'>\!#*�2($C4/7�;��UTV$�%'$(*,+:!/?&2(+'��45*I%)?�0�$(�3D

��4�%{+)��$q �?�%' Q45�)$�4#7_+'������ Q!/ Q$(%3]	-_$q�'�Q!/0�0	7K4,2(?���4�* !L�'��>L �0�$ !#?�2(+)�14�*t-��&$(%'$I�

vB%)�1�)d�b}*�$�?�+'%9!/0ByCA���;�;�$(%)��2(45>L "$�+'$q+'4IA�?�Ft!L�)�1*&=50�$[��*�;&�1<,���'��A�0�$6��+'$(>RD�X�!/29�SA���;�;&$(%��

������*8<,��+'$�;t+)4t�)?�A�>���+�!Sv¡�'$3!#01$�;"y�A&�1;�� � DH����$��&�1=���$(�)+[A���;�;&$(%[-���*�� +'��$L�1+)$(>�!/*�;

 "!WF,�������:A���;D������������:%)$97K$(%)%'$(;R+'4I!/��+)��$�OQ%'�'+|b} &%'��2($q�'$3!#01$�;HA���;H!/?�2(+)��45*D��^7_��-���*��W]

+'��$IAQ$(*�$9OQ+������ ��� � � ]�-���$(%)$H-_$I23!#0�0�+'��$��W�/j1h,���Ki
	���� � +'��$�$(Z, "$(2�+'$(; >�4�*�$(+o!#%'F

=8!#�1*L7K4�%:%)$(2($(��<,��*�=I+'��$q?�*���+3DC����$�A&�1;�9�_���629��45�)$(*R�1*�� �&���W���'D �s*t+)�����{!/?&2(+'��45*	]"+)��$

45*�0�FS;�$�2(���'��45*.2(4�*8+)$(Z,+�+)�"!/+�>I!/+'+)$(%'������+)������<5!/0�?"!#+'��45*��W�9D �s+�����!#�'�'?&>�$(;.+'4SAQ$

��*,7K45%)>\!#+'��45*I �%)�1<5!#+'$�+)4\+)��$�A&�1;&;�$(%��']	A�?�+�!/0�0�4�+'��$(% A���;�;�$(%)�[�"!W<�$�!IAQ$(0��1$c7{!/AQ45?�+

+'��$L;����'+)%'��A�?�+)�14�*f4#7�� � D �S$�0�$(+�� � v�� y ;�$(*&45+'$I+)��$I2(?�>�?�0B!/+)��<5$q;����'+'%)��A�?�+'��4�*f4/7{�)� �

<5!/0�?"!#+'��45*�� � DYM��)+'%o!#+'$(=���2{$�@8?&�10���A�%)�1?&>�7^45%�+'������!/?�2(+)��45*��) "$�2(�UO"$(��7^45%�$3!/29�I �0B!WF5$(%��

!�>L45*�4�+'45*&�12Y!/*�;q��*,<5$(%)+'��A�0�$�A���;�;���*�= 7K?�*�2�+'��45*�� � v�� � y�-�����2o��!/�)�'4,2(�B!/+)$(��!CA���;�+'4C$3!/29�

 "4��'�)�1A&01$ <5!/0�?�$�4#7��W�oD6M�+6+)��$[�)+'%9!/+'$�=5��2[$�@8?&�10���A�%)�1?&>t],45*&$5� �{A&�1;&;���*�=��'+)%o!/+)$(=5FR>�?��)+

A"$64� �+'��>\!#0�=5��<�$(*�+)��$�A���;�;���*�= �'+'%9!/+)$(=5��$(�C4/7z!#0�0�+'��$645+)��$(%)�3D�� �1*&2($6$3!/29�HA���;�;&$(%3� ���W�

����29��45�)$(*���*�;�$� "$(*&;�$(*,+'0�F�4/7�+'�&$:45+)��$(%)�3]�!/*&;�!/�'�)?�>���*�=6+)�"!/+�� � v�� � yY����;�$(+)$(%'>L�1*&�1�)+'��25]

+'��$� &%'45AQ!/A���0���+sFH+'�"!#+�A���;��q����-���*�*���*�=L7K4�%{ &0¢!WF�$(%[�C���� � v��(y��"!$#&%' � � # v��
¨ �# v��(y'y�]

�sD $�D1]�+'�&${ &%'4,;�?�2(+C4/7Y+'��$� &%'45AQ!/A���0���+'��$(��+'�"!#+�+'��$645+)��$(%C �0B!WF5$(%)��A���;��:!/%)${0�$(�)��+'�"!#*(�/D

�



����$(%)$97K45%)$�+'�&${4� �+'��>I!/0�A���;�;&�1*&=[�)+'%o!#+'$(=�FL7K45%�%'���'d�bs*�$(?�+)%o!#0A���;�;�$�%'�:���

� � v�� � yG£t!/%)=5>I!/Z��3v�� � � �(y  � v��(y(� v^�5y

�^7_+'�&$[;����)+'%'��A�?&+'��45*�� �	�9� �6!/%)$�+'��$q�o!#>�$67K4�%�!/0�0A���;�;&$(%'�W]+)��$[�)+'%9!/+'$�=5��2�$(@,?���0��1A&%'��?�>

23!/*rA"$�$3!/�)�10�FS4�A�+o!#�1*&$(;`!#*"!/0�F,+'��23!#010�F,DR����$I�'F,>�>L$(+'%)�12�A&�1;&;���*�=t�)+'%9!/+'$�=5Ff����+)��$(*

=5��<5$�*�A,F �

�/v��5y�� ������ ���
� v � y � ¨ �
��v���y � ¨ � v�	5y

-���$(%)$
	�� ����+'��$q0�4/-_$(�)+� �%'��2($�!/2�2($( �+9!/A�0�$qA8FL+'��$q!/?�2(+)��45*�$($�%3D�:4/-�$(<5$(%W]Q�P7�+)��$��	�o� �
;��UTV$�%[+)��$��)+'%o!#+'$(=���2\$�@8?&�10���A�%)�1?&> 23!#*f45*&01FRAQ$�45A&+o!/��*�$�;S*8?&>�$(%)�12W!/0�0�F8D$��?&%'+'�&$(%3]G�P7

-_$�2�45*��)�1;&$(%:!/?�2�+'��45*���-���$(%)$:>�?�0�+)�1 &01$�?�*���+)�a!#%'$:�)450�;]�$(��+'��$�%_�)$(@,?�$(*,+'�B!/0�0�Fq45%��'��>�?�0Ub

+o!#*�$(45?&�'0�F8]zO"*�;���*�=R+'�&$H�'+)%o!/+)$(=5��2H$�@8?&�10���A�%)�¢!��1����*,7^$3!/�)�1A&01$L?��'��*�=S+)��$H2(4�*,<5$(*,+'��4�*"!/0

+'$(29��*&�1@,?�$��3D

����$H*,?�>�$�%'��23!/0� &%'4,2($(;�?&%'$S��*,+'%'4,;�?&2($(; ��*.+'�����L "!/ Q$(%����L=5$(*�$�%o!/0�!#*�;.23!/* AQ$

?��'$�;`+)4 !# � �%)4/Z8��>I!/+'$q�'+)%o!#+'$(=��12I$(@,?���0���A�%'�B!L��*`!�0B!/%'=�$��)$(+�4/7{!#?�2(+'��4�*��3D �S$L��45 Q$

+'�"!#+�+'�����C "!/%)+'��2(?�0B!/%:!# � �0���23!/+)��45*�4#7�-_$(0�0Ubsd8*&4/-�*��'+)4,2o�Q!/�'+)��2�45 �+)��>���p3!/+)��45*�>�$�+'��4,;��

-���010�?�0�+'��>I!/+'$�01F�01$W!/;f+)4SA�%'$W!/d,+'��%)45?�=�������*f+)��$H!/*"!#01F,�)�1�q4/7�!/?�2�+'��45*���!#*�;f�)��>���0B!/%

2(45>L �0�$(Zq=8!/>L$(�3D

� �n���
����� �W���6����������������� �6��
"!

�s*I �%'$(0���>���*"!#%'Fq$(Z, "$�%'��>�$(*,+)�3]Q-_$6+)%'��$(;H+)4���*,7K$(%:!q;&$(2(���'��45*�7K?�*�2(+)��45*(� � v�� � y�A8FL$(�'+)�Ub

>\!#+'��*�=�+)��$[ &%'45AQ!/A���0���+sF� � v��(y�+)�"!/+C+'��$q�B+)�t �0B!WF�$(%�-���010	-���*\?&�'��*�=�+)��$qA���; �#D�����$

#



*,?�>�$(%)��23!/0�$��'+'��>I!/+'$�� � ���_AQ!/�'$�;�45*L�'��>�?�0B!/+)$(;�!/?�2(+)��45*�����*�-�����2o�L$3!/29�LA���;�;�$(%�!/2(+)�

!/���U7 � � -a!#��2(45%)%'$(2(+WD��������� �%)45A"!#A���0��1+sF $(�'+)�1>I!/+)$:���_+)��$(*H?& ";"!#+'$(;I?��)��*�=[+)��$6%'$(�)?�0�+

4/7�+'��$:!#?�2(+)�14�*D	����$:>I!/Z,��>[?�> 0���d5$(0�����4,4,;�$(�'+)��>\!/+)$_4#7  �ov��(yY���Y�'��>� �0�F6+'�&$:%'$�0¢!#+'��<5$

7K%'$�@8?&$(*�2(FI4/7Y-���*�*���*�=qA���;���A"$�014/- �/D

��-_4I;�����2(?�0�+)�1$�� !# � Q$3!/%)$(;S-���+'�R+'������!/ � &%'48!#29�Dq����$qO"%'�)+� �%)45A�0�$(> �1�6+)�"!/+64/7

m[�#�9� � 	�i
���¡�(D � ��$(*�$(<�$(%�� � ���6*�45+6�'>L4,45+'�	]"+)��$q�'$(0�$(2(+)$(;fA&�1;&�{-���0�0Y+'$(*&;t+)4�7^482�?��

45*R�'4�>�$q "!/%)+'��2(?�0B!/%6 Q45��*,+'�WD��Y4I�'$($L+'�����W]�)?� � Q45�'$�+)�"!/+ +'��$L����=5��$(�)+�A���;�7K%'4�> !/0�0

A�?�+_�	���_!#01-�!WF,��� � +)��$(*\�	-���0�0"!/0�-�!WF,��A&�1;�! �"!/��%_!#A"4/<�$�� � -���$�*�$(<5$�%�� ��� � � D �,��*�2($

+'���������q+'%)?�$L7K45%[!#0�0a�)]�� � -���010G "$(%)�'���'+�-���+)�`!I>I!/�'�  "4��1*,+[!#%'4�?�*�; � � DRM -a!WFR+'4

!W<54��1;q�'?&2o�I>I!/�'�G "4��1*,+)�����_+)4 !#;�;��)45>�$�*&45���'$C+'4�+)��$6A"$(�Q!W<8��4�% � �1*&�'+'$W!/;�4#7�A���;�;&�1*&=

+'��$Sv¡�'?� � Q45�)$(;�0�F�y�4� �+'��>\!#0��'+)%o!#+'$(=�F8]�+'�&$\A&�1;&;�$(%�-�45?�0�;fA&�1;.�)45>�$L%o!#*�;�45>  "4��1*,+

2(0�45�)$�+'4R�1+WDI�������� �%)45A�0�$(>w����%'$�0¢!#+'$(;r+'4R+'��$ 7}!/>L45?��qe�� � j 	5l)�5�^i
	&���(��e	� � j 	�iB�K���Ki 	&�

;���0�$(>�>�! ��*H%'$(��*,7^45%'2�$(>�$(*,+60�$3!/%)*���*�=tv �a!#%'+)4"]Ná����5��
�:450�0B!/*&;]�á���� #�
 �,29�"!/$(%|7o]�_48!W<
!/*�;L�Y$(*�*�$(*&��450�+'p�]�á���� #�y(D

M:*�4�+'��$(%6;�����2(?&01+sFI���:+)�"!/+6-�$[!/%)$[*&45+645 �+)��>���p(��*�=�!��'��*�=�0�$�45A5J9$�2(+'��<5$ 7K?�*&2(+'��45*

A�?�+�>�?&01+)�� �0�$�45*�$���v�7K4�%�$3!#2o�r �0B!WF5$(%9y(]	-�����29�S�1*,+)$(%o!#2(+3DI����$� &0¢!WF�$(%'� d5$($( r=5$(+)+'��*�=

A"$�+'+'$�%��'4H+)��$�45 &+'��>���p3!#+'��45*I!/2(+)?"!/0�0�FI+'%'��$(� +'4H+)%o!/29dt!Rm 	&�Wi
�5�R�^�5lK��eW�KD �_$(2W!/?��)$�4/7

+'�����W]��'4�01;��{4�A��'$�%'<5!/+)��45*���!/%)$�*�45+�!/�Y?��'$c7K?�0�!/��%)$(2($(*,+�45*�$(�WDY����$(F�!/%)$�A"!/�)$(;�45*q�'?�A b

45 �+)��>\!/0QAQ$(�"!W<,��45%�7^%'45> +'�&$[4�+'��$(%6 �0B!WF�$(%'�WD �s*H �%)$(0��1>L��*"!/%)F�$(Z, "$(%)��>�$(*,+'�W]Q-_$q�"!W<5$

7K45?&*�;�+)�"!/+�+'������ �%)45A�0�$(> >\!/d�$(��+'��$�!/0�=�45%'��+)��> <5$(%)F��'0�4/- +)4 !# � �%)48!/29�H! �'+'%9!/+)$(=5��2

$(@,?���0��1A&%'��?�>tD

�



� �n��� �t� !��:��� � �L�z� �����

�Y4t!/;�;&%'$(�)��+'��$H!/AQ4/<5$L �%'4�A�0�$(>��q!/*�;r$(Z,+'$(*�;.+)��$�*,?�>L$(%'��23!#0_�)450�?�+'��4�*S+'4�O"*�;���*�=

�'+)%o!/+)$(=5��2�$�@8?&�10���A�%)�¢!q��*H>L45%)${2�45>� &01$�Z�=8!#>�$(�W],-_$q �%)45 Q45�'$�!q*�$(- !/ � &%'48!#29�HA"!/�)$(;

45*L+'��$67^450�0�4/-��1*&={AQ!/�'��26$(0�$(>L$(*,+'� �

� X�!#2o�I �0B!WF�$(%:�Y���:!/�)�'4,2(�B!/+)$(;H-���+'�H! �c��	W ��&�/�(�Ki¡ 	��eo Wi��(i
	��tm 	
��e(j�+)�"!/+:!#�'�)482��¢!#+'$(�C+'4

$3!#2o�. Q45�)�'��A�0�$I;�$(2(���'��4�*`2�45*,+'$(Z,+�� !/*�;.�'+)%o!#+'$(=�F � � ]_!� �%'4�A"!/A���0���+sFt;&�1�)+'%)�1A&?�+'��45*

�v�� ��� � � � � yG4/<5$(%� Q45�)�'��A�0�${!#2(+'��4�*��3DYM 2(45*,+)$(Z,+��n���a!#*���*,7K4�%'>I!/+'��4�* !W<5!#�10B!#A�0�$_+)4 !

 �0B!WF5$�%�A"$97^45%'$6��$ 2o�&484��'$(�6!/*I!/2(+)�14�*D

� ����$��)+'4,29�"!/�)+'��2�;�$�2(���'��45*�>L4,;�$(0��V!#%'$Y%'$� �%'$(�)$(*,+'$(;�A,F��"$(Z,��A�0�$�vB$5D =QD1]�*�45* b} "!#%o!#>�$(+)%'��23y

>�4,;�$�01�WD �&45%�$(Z�!#>� �0�$5]W-�$�?��'$(;I!/%)+'�UO"2(�B!/0&*�$(?�%9!/0Q*�$(+s-�45%'d,��2�45>� &?�+'��*�=��v��5� � � � � �Ky

-���+'�I "!#%o!/>L$(+'$�%'� � �oD

� M:*L45*,bs0���*�$ �I45*,+)$9b���!#%'0�4�0�$3!#%'*���*�=[!#0�=545%)��+'��> �1�G?��'$(;I+)4�$(�'+)��>\!/+)$�+'��$6 "!#%o!#>�$(+)$(%'�

4/7Y+'��$��'$q>�4,;�$(0��3],!/2�2(45%);���*�=�+'4�+)��$C7K450�0�4/-���*�=6�1+)$(%o!#+'��<5$6 �%)4,2($(;�?�%)$ �

á�D:M�+I$3!#29� ��+'$(%9!/+'��4�*]��'��>�?�0B!#+'$\! =8!#>�$�A,FnvÅáWy��9!/>� &01��*�=R!S2(4�*8+)$(Z,+L7K%'4�> !

;&�1�)+'%)�1A&?�+'��45*r4/<5$(%q;�$(2��1�)��45*f2�45*,+'$(Z,+)����]:v^�5y �o!/>L �0���*�=\!#*`!/2�+'��45* 7K%'4�> +)��$

2�45*�;���+)�14�*"!/0�;&$(2(���'��45*I>L48;&$(0����v���� � ��� � �Ky�4#7�$3!#29�\ &0¢!WF�$(%3D

�&D:MC�'�)?�>���*�=L+'��$�2(4�*,+'$(Z,+	� !/*�;R+'�&$ !#2(+'��45*&�	� ¨"� 4/7�+'��$�4�+'��$(%  �0B!WF5$(%)�:OQZ8$�;]

2�45>� &?�+'$�+)��$�$(Z, "$(2�+'$(;�?�+)��01��+sF��\�9v � � � ��¨Q�'����yY���L��9v���� � �&¨"�)����y � �v���� � ��� � �Ky�]
-��&$(%'$q��9v���� � �&¨Q�o����y	���_+)��$:?�+)��01��+sF�4#7�!/2(+)��45*�����7K45%� &0¢!WF�$(%_�	-���$(*L+'��$64�+'��$(%)�

 &0¢!WF��&¨Q����*�+'�&$�2(45*,+)$(Z,+���D

�



	&D ���Q!/*�=�$ � ����*I+'��$6;���%)$(2(+'��4�*\4#7�+'��$6=5%9!/;���$(*,+ ����� ¤ ¥�� �
	,¥�� ��
� ¤ ¥ D

~�$(+q?��q*�4/- �'d5$�+'29�`!�Jc?��'+)�POQ23!/+)�14�*R7K45% +'��$L �%'4� "4��'$(; !/ & �%'4,!/29�DIM�+q�'+'%9!/+)$(=5��2

$(@,?���0��1A&%'��?�>t]#+'��$��)+'%9!/+'$�=5��$(�64/7Y+'��$� &0¢!WF�$(%'�C-_4�?�0�;�AQ$��'+9!/+)�14�*"!/%)F8]Q!/*�;I2(4�*,<5$(%)=5$(*�2�$

 �%'4,4#7K��4/7��'+)4,2o�Q!/�'+)��2t=�%o!/;&�1$�*8+L;�$(�)2($(*,+I-_4�?�0�; !# � �0�F�v �_$�*8<�$(*����'+)$5] �I$(+)��<8��$(%I!/*�;

�Y%'��4�?�%'$(+W][á����&��
��_4�+'+)45?][á������5y(D �S$_;�46*�4�+�"!W<�$a!C �%)4,4/7��1* +'��$�=�$(*�$(%9!/0�23!#�'$�AQ$97K4�%'$
!��)+'%9!/+'$�=5��2�$(@,?���0���A�%'��?�> ����%)$3!/29��$(;	]"�sD $5DY��*I+'��$ *�45*,bs�'+9!/+)�14�*"!/%)F�23!/�)$5D :4/-�$(<5$�%3]�-�$
�"!W<5$C45A��)$(%'<�$(;H!/ � Q!/%'$�*8+�0�4,23!#0�2(45*,<5$�%'=5$�*�2($���*�4�?�%�$(Z, "$(%)��>�$(*,+'�WD � ��$(*H!#*�;��U7�+)��$

�'+)4829�"!#�'+)�12�v¡45*,bs0��1*&$3yY0�$3!/%)*���*�=�!/0�=54�%'��+'��> 2(45*,<�$(%'=�$(��7K45%�!/0�0Q4/7+)��$6 �0B!WF5$(%)�3],��+�>�$W!/*��

+'�"!#+_+)��$[!W<�$(%o!#=5$6=5%9!/;���$(*,+'��2W!/*�2($�045?&+3D��&45%�+'�&$ �¡+'�� �0B!WF5$(%W]

��� v � � v � � � � ¨Q� ��� y'y
� � �

� � v �8y

-���$(%)$�+'��$6$(Z, Q$(2(+9!/+'��4�*H����4/<5$(%�2(4�*,+'$(Z,+'� � !/*�;I4/<5$�%�+'��$6;����'+)%'��A�?�+)��45*I4/7Y;�$(2(���'��4�*��

4/7Y+'��$645+)��$(%C �0B!WF5$(%)�3D�~�$�+ �W�� A"$ +'��$6�'+)%o!#+'$(=��1$��:+'�Q!/+:!/%)$�45A&+o!/��*�$�;�!#+_2�45*,<5$(%)=5$(*&2($5D

��%)45>w �%)45 Q$(%'+)�1$���4/7:�'+)4,2o�Q!/�'+)��2 v¡45*,bs0���*�$3y6=�%o!/;&�1$�*8+q;�$(�)2($(*,+3]�-�$�2(4�*�2(0�?�;�$I+)�"!/+�!/+

+'�����q "4���*8+�!R0�4,23!/0�>I!/Z,��>[?�>N4#7 � v�� � v � � � � ¨"� ����y'y -���+'�.%'$��' Q$(2(+I+'4 � � �"!/��+)��$(*

A"$�$(*t%)$3!/29��$�;R7K45%6!/0�0+)��$[ &0¢!WF�$(%'�WD �s*�+'��$q;�$(+)$(%'>L�1*&�1�)+'��2�23!#�'$Hv��v�� ��� ��� � � y�� á 7K45%
�'4�>�$ � � � � � v � � y)y(]�+)��$\!#A"4/<�$�$(Z, "$�2(+o!#+'��45*.�����'��>L �0�FH+'��$L?�+'��0���+sFS� � v��&�/�3�W�3�9����� y�D

����$(%)$97K45%)$5]Y!�0�4,23!#0��'+)%o!/+)$(=5��2�$(@,?���0���A�%'��?�>N�Q!/�6A"$�$(*f%)$3!/29��$(; v¡�'$($L$(@�DNá3yqv¡*�4I014,23!#0
29�"!/*�=�$[��*S!/*,FI �0B!WF5$(%W� �{�)+'%9!/+'$�=5FR23!/*R��>� �%)4/<5$6�����6?�+'��0���+sF y�D �^7:!L=50�45A"!#04� �+'��>���p3! b

+'��45*I �%)4,2($(;�?�%)$tv¡%o!/+)��$(%6+'�&$(*t�)+'4,29�"!/�)+'��2�=5%9!/;���$(*,+C;�$(�'2�$(*,+oy6-�!/�6?��)$(;`v¡-�����29�t>I!WF

��4/-�$(<5$(%�%)$(@,?���%'$6>�?�29��>L45%)$:2(4�>� �?�+9!/+)�14�*�+'��>�$Wy(]�+'��$(*H!q=�014�A"!/0Q�'+)%o!#+'$(=��12 $(@,?���01��A,b

�



%'��?�> -_4�?�0�;�A"$C%'$3!#2o�&$(;D��s*L �%o!#2(+'��2($�],-_$C?��'$(;I!CO"*���+)$:*,?�>�AQ$(%�4/7%9!/*�;&45> %'$(�)+o!#%'+'�

4/7:+)��$H45 &+'��>���p3!#+'��45*H &%'4,2($(;�?&%'$R+'4R%'$(;�?&2($t+)��$I "4�+'$(*,+)�¢!#0� �%'4�A�0�$(>�4#7{0�4,23!/0�>I!/Z�b

��>\!�DQ����$ �'+'4,29�"!#�'+'��2�*Q!/+'?&%'$64/7Y+'��$�>L4,;�$(0�!/��-�$(0�0�!/��4/7�+)��$645 �+)�1>L��p3!/+)�14�*[>L$(+'�&48;

 �%'$�<5$(*,+�>I!/�'�|b} Q45��*,+'�W]�!/*�;R-_$�2�45*3J9$�2(+'?�%)$�+)�"!/+6+'�&$�45*,bs0��1*&$[0�$3!#%'*���*�=L$(*��'?&%'$(��+)�"!/+

$3!/29�L �0B!WF5$(%W� ���'+)%o!#+'$(=�F�+'%9!/29d,�{! 0�482W!/0�0�F[4� �+'��>\!#0,�'+'%9!/+)$(=5FSvB=���<5$(*L+'��$645+)��$(%� �0B!WF�$(%'�

�'+)%o!/+)$(=5��$(�9y(D

�:�'��*�=q!��)+'4,29�"!/�)+'��26;�$(2(���'��4�*�%'?�0�$:��*L-�����2o��+)��$6;����' Q$(%'�)��45*�4#7+'��$6;�$�2(���'��45*��6vB+)��$

�'+9!/*�;"!#%';S;�$�<8�B!#+'��45*R4/7:+)��$�A���;��W]��*S4�?�%�$(Z, Q$(%'��>�$�*8+)�oy6����0�$3!#%'*�$�;`!/ & "$3!#%'�q��*S45?�%

$(Z, "$�%'��>�$(*,+)��+)4�F,��$(0�;[+)4{;&$(2(%'$W!/�'��*�=Ie	� � j 	5l)�5�^i
	&�6!/*&;��1*&2(%'$3!#�'��*�=�e	� � j 	�iB�^�5�^i
	&�6!/��+)��$

 �0B!WF5$(%)�{!# � �%'4,!/29�S!�0�4,23!/0Y�'+)%o!#+'$(=��12q$(@,?���0���A�%'��?�> 7K45%�! �'$(+64/7� �?�%'$Hv¡;�$(+)$(%'>L�1*&�1�)+'��23y

�'+)%o!/+)$(=5��$(�WDMC�Y+'��$��)+'%9!/+'$�=5��$(�Y4/7�+'�&$� �0B!WF5$(%)�AQ$(2(4�>�$Y�'+9!/+'��4�*"!/%)F8]W+'�&�1��;&�1�) "$�%'�'��4�*[-�!/�

7K45?&*�;[+)4�2(4�*8<�$(%'=�$:+)4�p($(%)4"],�sD $5D�! �'$(+�4/7 �?&%'$:�)+'%9!/+'$�=5��$(�3D �s*�4�+'��$�%_$(Z, Q$(%'��>L$(*,+'��*�45+

;�$(�)2(%'��AQ$(;H��$(%)$5]Q45?�%:!# � �%)48!/29�IF,��$(0�;�$(;H!q�'$(+C4/7�>���Z,$(;Hv¡*�45*,bs;�$(+)$(%'>L��*����'+'��23y��)+'%9!/+'$cb

=5��$(��!/+ +'��$�!# � "!/%)$(*,+��'+)%o!#+'$(=��12L$(@,?���0��1A&%'��?�>�vB�)4HAQ45+'�R>���Z,$(;t!#*�;S �?�%)$��'+)%o!/+)$(=5��$(�

23!/*I��*�=�$(*�$(%9!/0	A"$�+)��$645?�+)2(45>L$5],-���$(*H!q�)+'%o!#+'$(=���2{$�@8?&�10���A�%)�1?&> ���a!# � �%'4,!/29��$(;Qy(D

��4 ?�*�;�$(%)�'+9!/*�;H+)������ ���$(*&45>�$�*�45*]�0�$(+�?���2(45*&�'��;�$(%C-��"!/+�$3!/29�I �0B!WF5$�%_�����1>L �0���29b

��+'0�Ft>I!/Z,��>���p(��*�=�-���$�*`��+q29��4,45�'$���!H�)+'%o!#+'$(=�F � �6A,FS�'+)4829�"!#�'+)�12�=5%o!#;���$(*,+[;&$(�'2($�*8+

!/+�!I=��1<�$(*R "4��1*,+�;&?�%'��*�=I0�$3!/%)*���*�=fv¡�}D $5DL>\!WF,AQ$�AQ$97K45%)$\!I�)+'%9!/+'$�=5��2�$(@,?���0��1A&%'��?�> ���

%'$3!#29��$(;]�!#*�;f!L �?�%'$L45%�>L��Z8$�;H�'+)%o!/+)$(=5FR>\!WFIAQ$�29��4��'$(*"y�D �s+����6+'��$L$(Z, "$(2�+o!/+)��45*

4/<5$(%�+'�&$�45+)��$(%� �0B!WF5$�%'�:!/2�+'��45*���4#7�+)��$�$(Z, Q$(2(+'$�;t?�+)��01��+sF ��v � �
� � ¨Q� ����y �

� � � � � �v�� ¨Q� y ��v � �
� � ¨Q� ����y

�



� � � �v�� ¨Q� y
� �[v�� � � � ¨"� ����y �  v�� � � � � � � y

� � � �v�� � � ��� � � y
� �qv�� ��� � ¨"� ����y � �v�� ¨"� y

� � � �v���� � ��� � �^y��	v���� � ��y v #5y

-���$(%)$:-�$��"!W<5$��)�1>L �0�F6�'-���+'29��$(;L+'��$C45%);�$(%�4/7��1*,+)$(=5%9!/+'��4�*HvK!/*&;I�[v�� ��� � ¨"� ��� y����+)��$

?�+'��0���+sF�4#7 !#2(+'��45* ����-���$(*S+)��$[4�+'��$�%� �0B!WF5$(%)�� �0B!WF �&¨"�9]���*t2(4�*,+'$(Z,+	��y�D �^7��v��&¨Q�}y

�����'+o!#+'��45*Q!/%'F,]�+'��$�* +'��$��1*,+)$(=5%9!/0:4/<�$(%��&¨Q�������'��>L �0�Ff!�7K?�*�2(+)��45*��v���� � ��yq4#7 +)��$

!/2(+)��45* � � D �s*.+'�"!#+�23!/�)$5]�!/*�;r�U7��	v�� ��� ��y �"!/��!��'��*�=�01$L=50�45AQ!/0�>\!/Z,��>q?�> v¡-�����2o�

2(45%)%'$(�) "4�*�;��6+'4�!q �?�%)$��'+)%o!#+'$(=�F y�]�+)��$�;����'+)%'��A�?�+)��45*�4/<�$(%{!#2(+'��4�*���-�����29��>\!#Z,�1>L�Pp($��

+'��$ $(Z, "$(2�+'$(;S?�+)��01��+sF � � ���:+)��$q;�$(0�+o! 7K?�*�2(+)��45*H2($�*8+)$(%'$�;S45*H+)�"!/+C>\!/Z,��>q?�> <5!/0�?�$5]

!/%)=5>\!#Z�� � �	v�� ��� ��y�]��sD $5D�]!L;�$(+'$�%'>���*����)+'��2[�)+'%9!/+'$�=5FS���645A�+9!/��*�$(;S!/*�;S+)��$(%)$����6*�4I$(Z�b

 �0�45%9!/+'��4�*DI�������[�Q!/ � Q$(*���!/+�!H�)+'%9!/+'$�=5��2�$(@,?���0���A�%'��?�> A"$�23!/?��)$H+'�&$�45+)��$(%� �0B!WF�$(%'�

!/2(+)��45*���!/%)$��'+9!/+'��4�*"!/%)FHvB+'�&$(FI�"!W<5$6! O"Z,$(;I�'+'%9!/+)$(=5F�y(D

�:*L+'��$62(4�*,+'%o!#%'F,]5�U7 �v��&¨"�Ky�����*�4�+_�)+o!#+'��45*"!#%'FHv¡�}D $5D�]/+)��$�!/AQ4/<5$C�1*,+)$(=5%9!/0Q2o�Q!/*�=�$(�

!/�	+'������;����'+)%'��A�?�+)��45*�29�"!#*�=5$(�9y(]/+)��$(*q��+��1�	$3!/�)F6+'4:�)��4/-S+'�Q!/+�!�;&$(+'$(%)>���*����'+)��2��'+)%o!/+)$(=5F

23!/*SAQ$�<�$(%'FR Q484�%3]Y-�����29�S+'�&$(%'$97^45%'$I%)$(@,?���%'$(�q+'��$I!/2(+)��45*S;����'+)%'��A�?�+)��45* �v�� ��� � � � � y

+'4q�"!W<5$C�'4�>�$�;����' Q$(%)�'��45*SvB�sD $5D�]�+'��$(%)$����_$�Z8 &014�%o!#+'��45*"y�D�~�$(+�?���7K4�%_��*��)+o!#*�2($6+o!#d5$:+)��$

�'��>� &01$C23!/�)$[4#7_!/*t!#?�2(+'��4�*\��*H-��&�129�I+'�&$[����=���$(�'+CA"$�+�� � v��oy�4/7�+)��$�45+)��$(%6 �0B!WF5$�%'�:���

�'+)$3!/;���0�F�=54���*�=�?� LA8F
	 !W7K+)$(%�$3!/29�I0�$3!/%)*���*�=�%)45?�*�;�� � � � v��oyY� � � v�� � á3y��	NDY����$

45 �+)��>\!/0Y;�$�+'$(%)>���*����'+)�12L�'+)%o!/+)$(=5F.!/0�-�!WF8� 2o�&484��'$(�L+'4RA���;\J9?&�'+�!/AQ4/<5$�+)��$I �%'$�<8��4�?��

$(�'+)��>\!/+)$�4/7 � � ]�$5D ="D�] �/v��oy:� � � v�� � á3y���6-���$(%)$
�6���{<�$(%'F��'>\!#0�0}D��C*,7K4�%'+'?&*"!/+)$(0�F8]

�'��*�2($
����	I]	+'�&�1�6�)+'%o!#+'$(=�F`�#j������W�[j 	/�(e��cD �C*S+'�&$�45+'�&$(%��"!#*�;]	�P7 �q-a!#�{�9!/>L �0�$(;

á �



7K%'4�> !C*�4�%'>I!/0/;����'+)%'��A�?�+)��45*�-���+'�q!��'+9!/*�;Q!/%';q;�$(<,�B!/+)��45*�� 2(45>L "!/%9!/A�0�$Y+'4C45%Y=5%)$3!/+)$(%

+'�"!#* 	I]/!� Q45�)�1+)��<5$�$(Z, Q$(2(+)$(;�=8!#�1* -_4�?�0�;{4,2(2�?�%3D�� 7"2(4�?�%'�)$5]�+'���������!/* $(Z,+'%'$�>�$�23!#�'$5]

A�?�+���+���0�0�?��'+)%o!#+'$(��+)��$� Q45��*,+6+'�"!#+ !L0B!/%)=5$(% <5!/0�?�$�4/7��.4� �+'��>���p($�� � ��A"$�+'+'$�%�-���$(*

+'��$�%'$q�1�6>�?�29�I*�4�*,b}�)+o!#+'��45*"!#%'��+sFSvB$5D =QD1]�	 ���{0B!#%'=5$Wy(]Q-���$(%)$3!/�[! <5!/0�?�$�4#7��S2�014��'$q+'4

p($(%)4tAQ$(2(4�>�$(��4� �+'��>\!#0�!/� 	�!/ � &%'48!#29��$(��p($(%)4"]G�}D $5D�]Y+)��$��)+'%o!#+'$(=���2\$�@8?&�10���A�%)�1?&> ���

!/ � &%'48!#29��$(;D

����$a!# � �%)48!/29�q �%'4� "4��'$(;q��*[+)����� "!# "$�%�A�?���0�;��?& "4�* ! %'��29�[0���+'$(%9!/+)?�%'$���*��)+'4,29�"!/�|b

+'��2�0�$3!#%'*���*�=S!/*&;f%'$��1* 7K45%)2($(>�$�*8+q0�$3!/%)*���*�="D �s*f+'�&$\�)+'4,29�"!/�)+'��2I0�$3!/%)*���*�= !#?�+'4�>\!#+o!

v���~�M{yq4#7 vBx6!/%)$(*�;�%9!S!/*�;.���"!#+'�"!#2o�Q!/%3] á������5y�]Y45*�$I=�$(*�$(%9!/0�0�Ff2(4�*��'��;�$(%)�\!��'��*�=�01$
2(45*,+)$(Z,+3]�-���$(%)$3!/�I-�$�7^482�?���4�*`2W!/�'$��\-���+)�`>�?&01+)�� �0�$�2(45*,+'$�Z8+)�tv�� 2W!/* +9!/d5$I�)$(<�b

$(%o!#06<5!/0�?�$(�9y(D ��~�M:�I�"!W<�$H?��'?Q!/0�0�F`!ROQ*���+'$H�)$(+I4/7 !#2(+'��45*&��-���$(%)$3!/�I-�$t2�45*��)�1;&$(%

!I2(4�*8+)��*8?&45?��q%o!#*�=5$L4/7{!/2�+'��45*��WD���~�MC� !#%'$�?&�'?"!#010�FR+'%9!/��*�$(;r�1*S+)��$I>�4�%'$q=5$(*�$�%o!/0

�'$(+)+'��*�=H-��&$(*S45*�0�FH�9!/>L �0�$[%)$(-a!#%';��q23!#*SA"$�?��)$(;]Y-���$�%'$3!#�[��*S+'�&$�!/ � �0���23!#+'��45*R+'4

!/?�2�+'��45*���+)��$q$(Z, "$(2�+'$(;S?�+)��01��+sF�23!#*HAQ$[;���%)$(2(+'0�FI45 &+'��>���p($(;	D_E6?�0�0B!/ Q!/0�0���v^E6?�0�0B!/ "!#010��s]

á����&�5y !/*�; � ��0�0��¢!#>���v � ��0�0��¢!#>��3]sá����5�5y !/0��'4R?��'$�;�!H &%'45AQ!/A���0���+sFt;����)+'%'��A�?&+'��45* 7K45%

+'��$�!/2�+'��45*��WD �s*`v^E6?�0�0B!/ "!#010��s]�á����&��y(]�+)��$[ Q!/%o!#>�$(+)$(%'�LvB>�$W!/*]Q�'+9!/*�;Q!/%';R;�$(<,�B!/+)��45*"y
4/7�+'�&�1�C;����'+)%'��A�?�+)�14�*SvK!�*&45%'>I!/0ByG-_$(%)$[*&45+:+)%o!#�1*&$(;H?��)�1*&=�+'�&$�$(Z, "$�2(+'$(;S?&+'��0��1+sF,D��s*,b

�'+)$3!/;f!I%)$(��*,7K4�%'2($(>L$(*,+�!/0�=54�%'��+'��> -a!#�6?��'$(;r+'4H$��'+'��>I!/+'$q+'�&$�>�$W!/*H4#7a+)��$\!#2(+'��45*

!/*�;H!q��$�?�%'���'+)��2�vB-���+'���"!/*�; b}29��4��'$(*H Q!/%o!#>�$(+)$(%'�9y�����?��)$(;t+)4��'$(0�$(2�+{�)+o!#*�;"!/%);H;�$(<,�Ub

!/+)�14�*]Q�sD $�D1]�45A�+9!/��*t+)��$�$(Z, �0�45%9!/+)�14�*��/$�Z8 &014���+o!/+)��45*I+'%9!/;�$(4#T !#��0�$3!/%)*���*�=I �%'4�=5%'$��'�'$��3D

�s*tv � ��010��B!/>��W];á������5y�]5+)��$6>�$3!#*�!/*�;L<5!/%'�B!#*�2(${!#%'$CA"4�+'��4� �+'��>L�1p�$(;�-���+'�\! =5%9!/;���$(*,+
;�$(�)2($(*,+{!#01=�45%)�1+)��>t]�!/*�;H!/����*L45?�%�23!#�'$5]&*�4� �%)484#7�4/7�2�45*,<5$(%)=5$(*&2($�-�!/�� �%)4/<8��;�$�;D

á-á



P(v_1)

P(v_n)

sample bid_1

sample bid_n

µ_1

σ_1

µ_n

σ_n

sample v_1

PLAYER 1

PLAYER n

AUCTION

gaussian

gaussian
sample v_n

�	��=5?�%)$�á � �s010�?��)+'%9!/+'��4�*�4/7�+)��$ �I45*,+'$cb���!#%'0�4[�)��>�?�0B!/+'��4�*[ �%)4,2($(;�?�%)$�7^45%:!/*I!/?�2�+'��45*D

� � � � �(�(� �6
Y�(� � ! 
Y� �w����
Y�(����!

�s*�+'�&$�$(Z, "$(%)��>�$(*,+'�W]/+'�&$_�)+'4,29�"!/�)+'��2�;�$(2(���)�14�*[>L4,;�$(0/7^45%$W!/29�[A&�1;&;�$(%�����!C>�?�0�+)�Pbs0B!(F�$(%

*�$(?�%9!/0�*&$(+s-_4�%'dR-���+'�S!��)��*�=50�$q�1*& �?�+�v¡+'��$�;�$�2(���'��45*R2(45*,+)$(Z,+ � ��*t+)�����{2W!/�'$L���{+)��$

<5!/0�?"!#+'��45*(� � y(]Y+'�&%'$($L����;�;�$(*S?�*&�1+)� � ]�!#*�;R+s-_4H4�?�+' &?�+'�W]%)$( �%'$��'$(*,+'��*�=f!L+)%'?�*�2W!/+'$�;

x:4�%'>\!#0";&�1�)+'%)�1A&?�+'��45*�7K45%�� � -���+'�H Q!/%o!#>�$(+)$(%'��� � vB>L$3!/*Qy�!/*�; � � vB�'+9!/*�;Q!/%';�;�$(<,�B!Wb

+'��45*Qy(D �s*t+)��$[2W!/�'$q4/7��'��*�=50�$9bs?�*���+6!/?�2(+)��45*��W]"+)��$q*�45%)>\!/0	;����'+)%'��A�?�+)�14�*H���:+)%'?�*�2W!/+'$�;

�'4I+'�Q!/+6+'��$�A&�1;�� � ���{��*R+'��$���*,+'$�%'<5!/0 � ��� � � �'D����&$�23!/�)$�4/7�>�?�0�+'�Ub}?&*���+'��!/?�2(+)��45*������

;����'2(?&�'�'$�;f��*t�)$(2(+)�14�*
�QD 	&D�����$�I4�*,+'$9b ��!/%)014I�)�1>�?&0¢!#+'��45*I �%)4,2($(;�?�%)$I�1� �10�0�?��)+'%o!#+'$(;

��* �	��=5?�%)$�á5Dr����$H<5!#0�?"!/+)�14�*����S!#%'$I�o!#>� �0�$(;R7K%)45>�+)��$I<5!/0�?"!#+'��45*S;����)+'%'��A�?&+'��45*��WD

X�!/29�L �0B!WF5$(%W� �G�'+'4,29�"!#�'+'��26;�$(2��1�)��45*�>L4,;�$(0Q45?�+) �?�+'��!���!#*�;\! �L7K4�%���+'��A���;vB�9y(D ����;��

!/%)$��o!#>� �0�$(;L7K%)45> +'��$(�)$�;����'+)%'��A�?�+)�14�*��3]�!#*�;H45%);�$(%)$(;t+)4�;�$�+'$(%)>���*�$�+)��$[-���*�*&$(%3v¡�oy(D

�a!#�'$(;r45*r+'��$(�)$H45A&�'$(%)<5!/+'��4�*��3]Y+)��$I$(Z, "$(2�+'$(; 2�45*�;���+)�14�*"!/0G?�+'��0���+sF ��v � � � � ¨Q� ����y6���

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

á3�



2(45>L �?�+)$(; � ��$(%'$R��+[����+)��$H$(Z, Q$(2(+o!#+'��45* 4/7�� ��� � � 4/<5$(%�<5!#01?&$(��4/7 � � ;����'+)%'��A�?�+)$(;

!/2(2�45%';&�1*&=H+'4H+)��$�!/AQ4/<5$�;&$9O"*�$(;r+'%)?�*�23!#+'$(;.x:4�%'>I!/0sD�����������*,+'$(=�%o!#0�23!/*SAQ$�2�45>�b

 �?�+)$(;t!/*Q!/0�F,+'��23!/0�0�F�!/*&;\��+)�:;�$(%)��<5!/+'��<�$(� ����� ¤c¥ � � 	,¥ � ��
� ¤c¥ -���+'�I%'$(�) "$�2(+�+'4L+'��$ *�$(+s-�45%'d

 "!/%9!/>L$(+'$(%)�{!#%'$�?��)$(;R+'4�?& ";"!#+'$q+'��$ �'+'%9!/+)$(=5��$(�WD��s+:���:��*,+'$(%)$(�'+)��*�=�+)4�*�4�+'$q+'�"!#+3]�!/�

$(Z, �0B!/��*�$(;���*L+'��$6 �%)$(<,�14�?����'$(2(+)��45*]&�1*L+'��$C$(Z, "$�%'��>�$(*,+)���I�'+9!/%'+)��45?�+�0B!/%)=5$[v¡>�4��'+'0�F

$(Z, �0�45%9!/+'��4�*H4/7:!/2(+)��45*R�' "!#2($3y�!#*�;t=�%o!#;�?"!/0�0�FI2(45*,<�$(%'=�$(��+'4R!��)>\!#010	<5!/0�?�$�v¡>�4��'+'0�F

$(Z, �0�45��+o!#+'��45*Qy(]�$(<5$(*I�U7�+)������A"$��"!W<,�14�%�-a!#��*�45+�$(Z, �0���2(��+'0�F� �%)45=5%9!/>L>�$(;D

�s*`+)��$L7K450�0�4/-���*�=H�)?�A��'$�2(+'��45*&�3]�-�$H-���0�0_2(4�*��'��;�$�%�;��UT�$(%'$(*,+L+sF8 Q$(�L4/7{<5!#0�?"!/+)�14�*

 �%'4�A"!/A&�10���+sFq;����'+'%)��A�?�+'��4�*���� � ]�!/��-�$(0�0�!#��+'��$6�'��*�=�0�$9b}?&*���+a!#*�;I>�?�0�+'�Ub}?&*���+'�Y23!/�)$(�3D

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

�S$[2�45*��)�1;&$(%6O"%)�'+[!I�)��*�=50�$9bs?�*���+:�)F,>�>�$�+'%'��2[!#?�2(+)�14�*]	�}D $5D�]Q+'�&$(%'$L�1� 45*�0�FI45*�$�=�4,48;

+'4��)$(0�0�!/*&;t!/0�0� �0B!WF5$�%'���'�Q!/%'$q+'�&$��o!#>�$6 �%'4�A"!/A&�10���+sF�;����'+)%'��A�?�+)��45*(�n4/<�$(%:+)��$(��%:<5!#0Pb

?"!/+)��45*��WDfMC���'+o!#+'$(; �1*r+'��$I��*,+'%)48;&?�2(+'��4�*]�+'��$SvB?&*���@8?&$3yq�'+)%o!/+)$(=5��2H$�@8?&�10���A�%)�1?&> ���

d,*�4/-�* !#*"!/0�F,+'��23!#0�01FH!#*�;S����=5��<5$�*tA,FR$(@,?"!/+)�14�*
	�D �s*S+'��$�$�Z8 Q$(%)�1>L$(*,+'�� &%'$(�)$(*,+'$(;

��$(%)$5]�-�$�+'%)�1$�;t+s-�4�;��UTV$�%'$(*,+6<5!/0�?"!#+'��45*I �%)45A"!#A���01��+sF�;����)+'%'��A�?&+'��45*�� � ?�*��U7K45%)> � � ��] á �
!/*�; �	45���'�)45*(��v��W�syY� $�Z8 �v �	( ��vÅá � �W�}y)y(D

�z!#A�0�$�áL�'?�>L>\!#%'��p($(��%)$(�'?&01+)��4#7{$(Z, Q$(%'��>�$�*8+)�� "$�%s7K4�%'>�$�;`?&�'��*�=R+'��$H &%'45 Q45�)$(;
>�$(+)��4,;f+)4SO"*�; !R�'+'%9!/+)$(=5��2H$(@,?���0���A�%'��?�> 7K45%L�'F,>�>L$(+'%)�12I!/?�2�+'��45*���-���+)� ?�*��U7K4�%'>

<5!/0�?"!#+'��45*R;����'+)%'��A�?�+)�14�*DS����$�%'$H-�$(%'$ �� �0B!WF5$(%)�[��*r+'��$(�)$H$(Z, Q$(%'��>�$�*8+)�3D �,��*�2($H!/0�0

 �0B!WF5$(%)���'�Q!/%'$C+'��$C�o!#>�$� �%)45A"!#A���01��+sF�;&�1�)+'%)�1A&?�+'��45*	]5-�$�;�$(2(��;�$�;\+)4��'�Q!/%'$6 "!#%o!#>�$(+)$(%'�

4/7�+'��$��*�$(?�%9!/0�*�$(+s-�45%'d,��+)4H$3!#�'$�+)��$�0�$3!/%)*���*�="D �S$�!/0��'4I+'%)��$(;S-���+'�S*�4�*,b}�)�"!/%)$(;

á�	



�,F,>L>�$(+)%'��2�M:?�2�+'��45*I-���+'� �:*&�P7^45%'> �:���)+'%'��A�?&+'��45*
M:<,="DY4/<�$(%�á �q%'?�*&� �,+';	DY;�$(<�DY4/<5$(%"á ��%)?�*��

M:<,="DY4/<�$(%"á ���&�6A&�1;&� �,+);D�;�$�<VD MC<,="D	4/<5$(%"á �&�&� A���;�� �,+';DY;&$(<�D� ���� ��� � á�D �[á � ��D �[á ��D ����� ��D ���&�&��	
�� ��� � á�D �[á�� ��D �&��	 ��D ����� ��D �&���&�&���
� �&D �&�[á �&D �&�&�4á ��D �&���&�&�4á �&D �

��!/A�0�$há ��� $��'?�0�+4#7"+'�&$��'F,>�>L$(+'%)��2�!/?&2(+'��45* -��1+)��?�*��U7K4�%'> ;&�1�)+'%)�1A&?�+'��45* $(Z, "$(%)��>�$(*,+'�WD

 "!/%9!/>L$(+'$(%)�3]�!#*�;S7K4�?�*�;f!#01>L45�)+{+)��$��9!/>L$�%'$(�)?�0�+'�HvBA&?�+�>�4�%'$q01$W!/%'*&�1*&=t��+'$�%o!/+)��45*��

-_$�%'$�%)$(@,?���%'$(;Qy(DtXG!/29�f$(Z, Q$(%'��>L$(*,+�-a!#�[%)$( Q$3!/+)$(;¦á �I+)�1>L$(�6-���+'�S;��UT�$(%'$(*,+���*���+'�B!#0
%o!#*�;�45> 2(45*&;���+'��45*�����*�45%);�$(%�+'4�<�$(%'�U7KFq+'��$6%)45A�?��)+'*�$��'��4/7+)��$:>L$(+'�&48;	DM 7K+'$(%�á ���&���
0�$3!/%)*���*�=t��+)$(%o!#+'��45*��Hv¡�'��>�?�0B!/+)$(;f!/?&2(+'��45*&�oy(]�-�$LO"Z,$(; +'�&$\ Q!/%o!#>�$(+)$(%'��!#*�;. �0B!WF5$(;

á ���&�H!#?�2(+'��4�*��3D �S$I%'$( Q45%)+�>�$3!#*`!/*&;f�'+9!/*�;Q!/%';.;�$�<8�B!#+'��45*r�'+o!#+'���'+)��2(��4/<�$(%[+)��$(�)$

á ���&�q!/?�2(+)��45*��6!/*�;6á �q%'?�*&�3D6~�$(+ �(� � �6AQ$q+'��$�A&�1;�+'�"!#+�-_4�?�0�;\AQ$q>\!/;&$ !#2(2(4�%';���*�=
+'4q+'��$�!#*"!/0�F,+'��23!#0"�)450�?�+'��4�*�4/7Y+'��$6�)+'%o!#+'$(=���2{$�@8?&�10���A�%)�1?&>tD � ���� ��� � ����+'��$6%9!/+'��4qA"$�+s-_$($�*
+'��$6!/2(+)?"!/0QA���;\!#*�;�+'�&$ !#*"!/0�F,+'��23!#0�A���;��U7+)��$:�)F8�)+'$(> -�!/�_!#+_�)+'%o!#+'$(=���2{$�@8?&�10���A�%)�1?&>tD

� ��$(*�+)������%o!#+'��4����Ká�]/��+�>�$3!#*��Y+'�"!#+�+'�&$:�'4�0�?�+'��45* 7K4�?�*�;�A,F[+)��$:0�$3!#%'*���*�=�!#01=�45%)�1+)��>
�����1;&$(*,+'��23!/0�+)4�+)��$[!/*Q!/0�F,+'��23!/0��)450�?�+)�14�*D �s+:2W!/*IA"$ �'$($(*�7K%)45> +'��$�<5!#0�?�$(��4/7 �� ��� � !/+
$(@,?���0��1A&%'��?�> +'�"!#+.� !#*�;I+'��$�!#*"!/0�F,+'��23!#0�A���;\!/%)$�@,?���+'$62(0�45�)$5D�Mn�)>\!#010 ��>�$3!#*��_+)��$

�'F,�'+)$(> �"!#�Y7K4�?�*�;�!6;�$�+'$(%)>���*����'+)�12��)+'%9!/+'$�=5��2:$(@,?���0���A�%'��?�>R]W-�����2o������2�45*��)�1�)+'$(*,+�-���+'�

+'��$�!/*Q!/0�F,+'��23!/0	�'4�01?&+'��45*]Q-���$�%'$��(� � � ����!�;�$�+'$(%)>���*����'+)�12 7K?�*�2(+)��45*R4/7_+)��$[<5!#0�?"!/+)�14�*
��D

�z!#A�0�$����'?&>�>\!#%'��p($(��%)$(�'?&01+)��4/7�$(Z, Q$(%'��>L$(*,+'�6;�45*&$�+'4 O"*�;R�'+'%9!/+)$(=5��2q$(@,?���01��A�%)�B!

7K45%C�'F,>�>L$(+'%)��2[!/?�2�+'��45*��6-���+'�S! �	45���'�)45* v ( � ��y6<5!/0�?"!#+'��45*I;����'+)%'��A�?�+)��45*DqM:=,!/��*]

á �



�,F,>�>L$(+'%)��2�M:?�2(+)��45*I-���+'� �	45���'�)45* �C�1�)+'%)�1A&?�+'��45*
M:<,="DY4/<�$(%�á �q%'?�*&� �,+';	DY;�$(<�DY4/<5$(%"á ��%)?�*��

M:<,="DY4/<�$(%"á ���&�6A&�1;&� �,+);D�;�$�<VD MC<,="D	4/<5$(%"á �&�&� A���;�� �,+';DY;&$(<�D� ���� ��� � �&D ����� ��D �5� ��D �&���&��� ��D ���&�[á
�� ��� � �&D ����� ��D �5� ��D �&���&��� ��D ���&���
� �&D �&�&��� �&D �&�&���5� �&D � �&D �

��!/A�0�$�� � � $(�'?&01+Y4#7"+'��$��'F,>L>�$(+)%'��2�!/?�2(+)��45*�-���+'� �4����'�'4�*[;&�1�)+'%)�1A&?�+'��45* $(Z, "$(%)��>�$(*,+'�WD

-_$623!#*I�'$($�+)�"!/+�+)��$6�'F,�'+)$(>N-�!/�:!/0�-�!WF,�a!#A�0�$:+'4qOQ*�;I+'��$�!/*Q!/0�F,+'��23!/0��)450�?�+)�14�*D

����� � � �	�
� � ����������� ���!�����	�

M:*f!#?�2(+'��4�*f���[!/�)F,>�>�$�+'%'��2q-���$(*r �0B!WF5$(%)�[>I!WFH�"!W<5$I!I;��UT�$(%'$(*,+� �%)45A"!#A���0��1+sF�;����sb

+'%)�1A&?�+'��45*�7K4�%�+'��$��1% <5!/0�?"!/+)��45*H4#7:+'��$L=54,4,;��3D �s*S+'������2W!/�'$�]���+6�1� >�45%)$[;&� ��2�?�0�+�+'4

!/*"!#0�F8+)��23!/0�0�F�;�$(%)�1<�$�+'��$��)450�?�+)�14�*I7K4�%{�)+'%9!/+'$�=5��2�$(@,?���0��1A&%'�B!�D��S$q+'�,?��6;�$(<�$(0�45 Q$(;f!/*

$(>� &�1%)��23!/0�>L$(+'�&48;S+)4t+)$(�'+L�U7:+'��$I�'4�0�?�+'��45*S4�A�+o!#��*�$(;fA,FS4�?�%�>�$(+)��4,;S-a!#�[��*�;&$($(;

!L�'+'%9!/+)$(=5��2�$(@,?���0���A�%'��?�>RD6M�7K+)$(%�0�$3!/%)*���*�="]�-_$qO"Z,$(;S+)��$� "!#%o!/>L$(+'$�%'��4#7a!/0�0� �0B!WF�$(%'�

$(Z,2($( �+L45*�$�Df����$�*`-�$I0�$(+�+'�����q �0B!WF5$(%q0�$3!/%)* !/=8!#��*R7K45%�!#*�45+)��$(%�á ���&���H!/?�2�+'��45*��WD
���������'$�2(45*�;�01$W!/%'*&�1*&=� ��"!#�'$6-a!#�_+)%'��$(;RvÅá3yG-���+'�L�1*&�1+)�B!/0� "!#%o!#>�$(+)$(%'���'+9!/%'+)��*�= !#+_+)��$
 "4���*8+z7K45?�*&;\!W7^+'$(%�+)��$�O"%)�'+�0�$3!#%'*���*�=Q],45%6vK�5yG�'+9!/%)+'��*�=q-��1+)��%9!/*�;�4�>  "!#%o!/>L$(+'$�%'�3D �s*

45%);�$(%:+)4�<5$(%)�U7KF�+'�"!#+:+)��$�$(@,?���0���A�%'��?�> 7K4�?�*�;I-a!#��*�45+C2(45*&�'+'%9!/��*�$(;�A8FL+'��$ 23!/ "!#2(��+sF

4/7�+'��$�>L4,;�$(0s]Q-_$�!#01�)4H0�$(+6+'��$ 7K%'$�$� �0B!WF5$(%��Q!W<5$q>�45%)$[2W!/ "!#2(��+sF`v¡A8F�;�45?�A&01��*�=I�����

����;�;�$(*S0B!WF�$(%��'��p($Wy(D��S$�+)%'��$(;f+)������-���+'�.!/0�0� �0B!WF5$�%'�3D���!/A�0�$	I�)?�>�>I!/%'��p($��{+)��$(�)$

$(Z, "$�%'��>�$(*,+)�3D�� �1*&2($��R�����'>I!/0�0s]5+)��$�$(@,?���0���A�%'��?�> �'4�0�?�+'��45*I2(4�%'%)$(�' Q45*�;&�{+)4�!q;�$(+)$(%sb

>���*����'+)��2_;�$�2(���'��45*L7K?�*&2(+'��45*	D��,��*�2($6+'��$�!W<�$(%o!#=5$6=8!#�1*L4/7Y+'��$C7K%)$($6 �0B!WF5$(%�����01$��'�:+)�"!/*

á #



M:�)F,>�>�$�+'%'��2CM:?�2(+)��45*I-���+'� �	4��1�)�'4�* �C���'+)%'��A�?�+)��45*
MC<,="DY4/<5$�%"á � %'?�*�� �,+';DY;&$(<�DY4/<5$(%"á �q%'?�*��

M:<,="DY4/<�$(%"á ���&� A���;�� �,+';	D�;�$(<�D MC<8=QDY4/<5$(%�á ���&� A���;�� � +';DY;�$�<VD
� �&D ���[á � �&D ���&���[á �&D � �&D �
 �� b ��D ��	�� � �&D ����� # �&D � �&D �
 �� b ��D ��	�� # �&D ������� �&D � �&D �
 � b ��D ��	��[á �&D ��� #�� �&D � �&D �

��!/A�0�$	 � � $(�'?&01+�4#7{+)��$H!/�'F,>L>�$(+)%'��2�!/?�2�+'��45*r-��1+)� �	45���)�'45*.;����)+'%'��A�?&+'��45*r$(Z, "$(%)�Ub
>�$(*,+)�3]�*8?&>�A"$(%G4/7� &0¢!WF�$(%'��� �&] ( � � 7K4�%�O"%)�'+ �q �0B!WF5$(%)�3] ( � ��7^45%�0¢!#�'+��[ &0¢!WF�$(%'�WD
 �� � � � � ��� !#%'$C+'��$C$(Z,2($(�'��=,!/��*q4/7�+'��$ 7K%'$($C �0B!WF5$(%Y�)+o!/%)+'��*�=�+)4�0�$3!/%)*q7K%'4�>Nv��Qy_!6�)+'%9!/+'$cb
=5��2�$(@,?���01��A�%)��?�>t]�v�	/yY%9!/*�;�4�>� Q45��*,+3]5!#*�;Hv � yY%9!/*�;&45>� Q45��*,+Y-���+'��!C;�45?&A�0�$�23!/ "!#2(��+sF
>�4,;�$(0sD

+'��$�!W<�$(%o!#=5$6=8!#�1*&��4/7�+'��$CO"Z,$(;� �0B!WF5$(%)�3]�-�$62(45*&2(0�?�;�$�+)�"!/+:!q�)+'%o!#+'$(=���2�$(@,?���0��1A&%'��?�>

�"!/;� �%'4�A"!/A�0�FIAQ$($(*S%'$W!/29��$(; v¡?� t+)4�+)��$� �%'$�2(���'��45*R��*H+'��$�>L4,;�$(0 Q!/%o!#>�$(+)$(%'�6+)�"!/+

���a!#010�4/-�$(;�A,FL+'��$60�$3!/%)*���*�=�!/0�=54�%'��+'��>Iy(D

����
 � �	&��!���� �	���������	��������� �

�s*�+)��$�>�?�0�+'�Ubs?�*���+'��!/?�2(+)��45*],+)��$(%'$q!/%'$�� � á6��;�$(*,+'��23!#0�?�*���+'��4#7z!q=�484,;I+'4qAQ$��'4�01;
�'��>�?�0�+o!#*�$(4�?��'0�F,D�X�!/29�H �0B!WF�$(%�23!/*� �?�+:��*H�&�1��$�*8<�$(0�45 Q$[>�?&01+)�� �0�$�A���;��:�U7���$�;�$��'��%'$(�

>�4�%'$+)�"!/* 45*�$�?&*���+3D	����$��n?&*���+'��!#%'$_!#0�014,23!#+'$(;6+)4:+'�&45�'$��'?&A�>���+'+)��*�=_+)��$�������=5��$(�)+

A���;��3DYX�!#2o�L-���*�*���*�=6A�?�F�$(%_ Q!WF8��!/2(2(4�%';���*�= +'4�������-���*�*���*�=6A���;��3D �^7�!6A���;�;&$(%a�	-���*��

� ?�*���+'�W]5�&$�-��10�0� Q!WF � � � ��(� � � ���� � �  � � � � -��&$(%'$ � � � ��� � � � ��� � � ��� � � � � D	����$:%)?�0�$(�

!/%)${�)?�29�H+'�Q!/+�+'�&$� �%'��2($  "!/��;�7^45%�+'�&$��/+'��?�*���+�����*�4�>�4�%'$:+)�"!/*I+)��$� �%)�12�${ Q!/��;L7K45%

+'��$�v�� � áWys+'��?&*���+3D :$(*�2�$5] �9� � # ���	7K4�%'2($(;L+'460���$_��*(� �&�'>L��*"v��W� � # � �9� � # ¨ � y �}D �s*q+'������23!#�'$5]
*�4�!/*Q!/0�F,+'��26�'450�?�+)��45*H����d,*�4/-�*D����&$[�9!/>�$6$(>L ���%'��23!#0�>�$(+)��4,;\-�!/�C+'��$�%'$97K4�%'$�?��)$(;

+'4q<5$(%)�U7KF��U7�!��)+'%o!#+'$(=���2{$�@8?&�10���A�%)�1?&>u-�!/��%)$3!/29��$�;D��s*L+'������23!#�'$6+'��$6*�$�?�%o!#0�*�$(+s-�45%'d

á �



�,F,>�>L$(+'%)��2 �I?&01+)�Ub �C*���+'��M:?&2(+'��45*I-���+'� �	45���'�)45* �C�1�)+'%)�1A&?�+'��45*
MC<,="DY4/<5$�%"á � %'?�*�� �,+';DY;&$(<�D�4/<5$�%�á �q%'?�*��

M:<,="DY4/<�$(%"á ���&� A���;�� �,+);DY;�$(<�D MC<8=QDY4/<5$(%"á �&���6A���;�� � +';DG;�$(<�D
��4/7�?�*&�1+�á ��D �&�4á ��D � �&D � �&D �
��4/7�?�*&�1+�� ��D �&��� ��D � �&D � �&D �
��4/7�?�*&�1+ 	 ��D � ��� ��D � ��D � #�� �&D �
��4/7�?�*&�1+�� ��D � ��	 ��D � �&D ��� �&D �

 � b �&D ��� � ��D ���,� ��D �&���[á ��D �&���[á
 �� b �&D ��� � ��D ���,� ��D �&����	 �&D �
 � b �&D � #�� ��D ��	�� ��D �&����� ��D �&���[á

��!/A�0�$ � � � $(�'?&01+�4#7�+)��$��'F,>L>�$(+)%'��2�>�?�0�+'�Ubs?�*���+'�_!#?�2(+)�14�*�-���+'� �	45���)�'45*	v ( y�;����'+'%)��A�?,b
+'��45*L$(Z, "$�%'��>�$(*,+)�3] ( � �&]�*,?�>�AQ$(%_4#7�?�*���+'�6� �"]&*,?�>�A"$�%�4/7� &0¢!WF�$(%'�6� �&D� � � � � � ���
!/%)$_+)��$_$�Z82�$(�'��=8!#�1* 4/7Q7K%'$($� �0B!WF5$�%��)+o!#%'+'��*�=6+)4{0�$3!#%'* 7K%'4�> v��QyY�'+)%o!#+'$(=��12�$�@8?&�10���A�%)�1?&>t]
v�	/y�%9!/*�;�4�>  Q45��*,+3]�!/*&;tv � y�%9!/*�;�4�>  Q45��*,+�-��1+)�\!q;�4�?�A�0�$623!/ Q!/2(��+sF�>L4,;�$(0sD

�"!/�6� � 45?�+) �?�+'�Lv �f!/*&; ��7K4�%6$3!/29�R=54,4,;"y(D6��!/A&01$ ���'?&>�>\!#%'��p($(��+)��$q%'$(�)?�0�+'�3D �s+

!/ � Q$3!#%'��+'�Q!/+�!/*f$�@8?&�10���A�%)�1?&> -�!/�q%'$W!/29��$(;�v¡+'��$L7K%)$($I �0B!WF5$(%q2(4�?�0�;f*�4�+[AQ$3!/+�+)��$

O"Z,$(;� &0¢!WF�$(%'�9y(],A�?&+_-��"!#+����_��*,+'$(%)$(�'+)��*�=[+)4[*&45+'$6����+'�"!#+��L7^45%�?�*���+'� 	�!#*�;�q���_<�$(%'F

0B!/%'=�$5D���������>I!WFIA"$�AQ$(23!#?��'$H!L �0B!WF5$(%62(4�?�0�;S �%'4�A"!/A&01F�A���;f!/*,F,+'����*�=L7K4�%{?&*���+'� 	

!/*�; ���'��*�2($I��$L-_4�?�0�;S �%'4�A"!/A�0�FR*�45+q=5$�+[>L45%'$q+'�Q!/*`��?�*���+'��!/+q+'��$L$(@,?���0��1A&%'��?�>

�'4�01?&+'��45*D

� �u� ��� �W��!Y�(���

�������: "!# "$�%� �%'$��'$(*,+'$�;`!/*�45%'��=��1*Q!/0�!# � �0���23!/+)��45*H4#7a!/%)+'�UO"2(�B!/0Y*�$�?�%o!#0�*�$(+s-�45%)d8�6-���+'�

45*,bs0���*�$6+'%o!#��*���*�=�+'4L+'��$q �%'4�A�0�$(>N4/7GO"*�;���*�=��)+'%o!#+'$(=���2[$(@,?���0���A�%'�B!q��*t!#?�2(+'��4�*��3DC����$

 �%'4� "4��'$(;�!/ & �%'4,!/29�[���YA"!#�'$(;q45*�+)��$�?��)$_4#7V*�$�?�%o!#08*&$(+s-_4�%'d,��+)4:%'$� �%'$(�)$(*,+a!C�)+'4,29�"!/�|b

+'��26;�$(2(���)�14�*L7K?�*�2(+)��45*]�!#*�;I+o!/d�$(�:!/;&<5!/*,+o!#=5$:4#7�+'��$6�'+)4,2o�Q!/�'+)��2�=5%9!/;���$(*,+�;�$(�)2($(*,+6+'4

á��



+'%9!/29d�!�0�4,23!/0�0�F:4� �+'��>\!#03;&$(2(���'��45* 7K?�*&2(+'��45*q!/��!#0�05+'�&$_ �0B!WF�$(%'�	�1>L �%'4/<�$+)��$(��%Y�'+'%9!/+)$(=5F,D

XYZ, "$�%'��>�$(*,+9!/0%)$(�'?&01+)�6�'��4/-n+)�"!/+C+'��$�!/*"!#0�F8+)��23!/0	�'450�?�+)��45*��:!#%'$q-_$(0�0Y!/ � �%)4/Z,�1>I!/+)$(;

��*[23!#�'$(��-���$(*�+)��$(�)${!/%)$�d,*�4/-�*]5!#*�;�+'�"!#+�%'4�A�?��)+��'+)%o!/+)$(=5��2�$(@,?���0���A�%'�B!6!/%)$�45A�+9!/��*�$(;

��*�+'�&${2W!/�'$��{-��&$(%'$�*&4 !#*"!/0�F,+'��23!#0��'450�?�+)��45*�����d,*�4/-�*D

�s*8+)$(%'$��'+'��*�=�0�F8]���* +'�&$H �%'4� "4��'$(;n!/ & �%'4,!/29�]�$(Z, �0�45%9!/+'��4�*`���L=5%o!#;�?"!#010�FS%)$(;�?�2($�;

!/��+)��$[ &0¢!WF�$(%'��2�45*,<5$(%)=5$q+'4/-�!/%);��{!q�)+'%o!#+'$(=���2[$(@,?���0���A�%'��?�> !/*�;H+)��$�;����)+'%'��A�?&+'��45*I4/7

+'��$��1%�!#2(+'��45*&��A"$�2(45>L$(���'+9!/+)�14�*"!/%)F8D�������������4�A�+o!#��*�$(;qA8F >\!/Z,��>���p(��*�=6vBA,F[�)+'4,29�"!/�)+'��2

=5%9!/;���$(*,+�;&$(�'2($�*8+9yI+'�&$t$(Z, Q$(2(+)$(;n?�+'��0���+sFf4#7[+'��$R�'+)%o!#+'$(=�F8]C%o!#+'��$(%I+)��$(* A8FrO"Z,��*�=

��$(?�%)���'+'��23!#0�01F�!q�)29��$(;�?�0�$67^45%�%'$(;�?&2(��*�=�$(Z, �0�4�%o!/+)��45*D

��?�+)?�%'$C-_4�%'d�-���0�0"$�Z8+)$(*�;I+'�&$(�'$�%)$(�'?&01+)��+'4q45+)��$(%�vB>L45%)$�2(45>L �0�$(Z�yY+sF, "$(��4#7z!#?�29b

+'��45*&�_��*,<54�01<,��*�=6�'$�@8?&$(*�2($(�64#7�;�$(2��1�)��45*��qvB�'?&2o�H!#��>�?�0�+'�Ub}?&*���+'�Y�'$(@,?�$�*8+)�B!/0�!#?�2(+)�14�*��oy�D

����${!# � �%)48!/29�L2(45?�0�;I!/0��'4qA"$6=�$(*�$(%9!/0���p($(;I��*�45%';&$(%�+'4q��*,7K$(%�+)��$:<5!#01?Q!/+'��4�*�;����'+'%)��A�?,b

+'��45*L4/7YA���;�;�$(%)�:-���4��'$6A���;��:!/%)$645A��)$(%'<�$(;D

� ��� �����6��� �
!

�a!#%'+)4"]/MqD5E�D,vÅá����5��y(D ��45*�*&$(2(+'��4�*����'+Y0�$3!/%)*���*�=C7K45%Y2(4�*8+)%'4�0 � M:*�4/<5$�%'<,��$(-�D �s*�I��0�0�$(%3]
��D�] �,?�+)+'45*	] � D1]�!/*�; �S$(%'AQ45�W] �YD�]/$�;���+'45%)�3]���eWh,l'�/j���eW� ��	�l��#��� 	�l
	�	&���^l 	#j1D�� �s�

�Y%)$(�'�WD

�_$�*8<�$(*����'+)$5],M[D�] �I$(+)�1<,��$(%W] �SD�]8!#*�; �Y%)��45?�%)$(+3] �YDQvÅá����&��y(D����5� � �^i
�We��Cj ��	5l(i¡� �&m��:��� �
 ��	3 ����#�(�KiB 
� � � l�	 ��iBm[���Ki 	&�,�(D��, �%)��*�=5$(%|b �G$(%'0B!/=Q] �_$�%'0���*],x:$(-�b �_4�%'d�D

�_4�+'+)45?]Q~�Dvuá������5y�D �:*&01��*�$q!/0�=54�%'��+'��>L�_!/*&;H�'+)4829�"!#�'+)�12�!/ & �%'4/Z,��>\!#+'��45*��WD �s*(��!5!#;]

á��



�qD�]:$(;&�1+)45%W]�� �,j1i ��e��	e9�5l ��i �5� i
� ��eWh,l'�/j
��eW� ��	�l��#�cD ��!#>�A�%'��;�=�$ �C*���<5$(%)�'��+sF

�Y%)$(�'�W]"+)4 !# � Q$3!/%W] ��!/>�A&%'��;�=5$�]���� D

�C45%'�)$(F,] � D�]��54���*��)45*]��"D�]�!/*&; �_!/* �_4,$(*&�1*&="] �SDCvÅá������,y(D.����$�?��'$H4#7[!/%'+)�UO"2(�B!/0
*�$(?&%o!/0	*�$(+s-�45%)d8� 7K45%�$��'+'��>I!/+'��4�*�4/7�;�$(2(���)�14�*H�'?&%s7}!#2($(�:��*LO"%)�'+: &%'��2($��)$3!/0�$(;HA&�1;

!/?&2(+'��45*&�3D �s* ��e ����iBl)e9 3�^i
	&� �\i
� 	�	5m � h,�^�5�^i
	&�&�/j	��  	&� 	5mqiB (�(]� "!#=5$(��á���
 	���D
�60�?8-�$(%�MC23!/;�$�>���2 �Y?&A�0��1�)��$(%)�3D

E6?�0�0B!/ "!#0�01�^] �[D,vÅá������5y(D�M`�)+'4,29�"!/�)+'��2�%'$(��*,7K4�%'2($�>�$(*,+0�$3!#%'*���*�=6!/0�=54�%'��+'�&> 7K4�%0�$3!#%'*���*�=

%'$W!/0Ub}<5!#0�?�$(;�7^?�*�2(+)�14�*��3D � e3h,l)�/j ��eW� ��	5l��#�(] 	 � ���[á�
 ���5��D

:4�010B!#*�;]��QD�vÅá���� #�y(D ����� � �^�5�^i
	��Hi
� �����Kh,l'�#j�&� � �6l(�^i � WiB�/j  �W�(�KeWm �cD �C*���<5$(%)�'��+sF�4/7
�I��29����=8!#* �Y%'$(�)�3D

�I2(M 7K$($5] � D!#*�; �I2��I��0�0B!/*] �"D�vÅá������5y(DqMC?�2(+'��4�*���!/*�;SA���;�;&�1*&="D�� 	�h8l ���/j�	 ����  	��
� 	�m[iB ���i¡�KeWl'���Kh,l'eW]���� � � ������
 ��	���D

�I2��I��0�0B!/*] �"D�vÅá������,y(D �,$�010���*�=��) "$(2�+'%'?&>�%'��=��8+)�3D�� 	5h,l ���#j 	 ���  �	�� 	5mqiB ���e3lc� � e9 3�^i
�We(�(]

� � á � #�
�á ����D
x{!#%'$(*�;&%o!�]���D5!/*&;[���"!#+'�"!#29�"!/%W] �SD&vÅá�������y(D��	e9�5l ��i �5�
�6h8��	5mq�5�^���C�&�Li
���^l 	 �5h, 3�^i
	���D

�Y%)$(*,+'��2($ 6!/0�0sD
�,29�"!/$�%s7o]&M[D�] �_48!W<�] ��D�]�!/*�;I�Y$(*�*&$(*���4�01+)p5] � DvÅá���� #5y(DYMC;"!/ &+'��<5$60�48!#;�A"!#0¢!#*�2(��*�= � !

�'+)?�;�FH��*R>�?�0�+'�Ub'!/=5$�*8+�0�$3!#%'*���*�=QD�� 	5h,l �&�/j�	 � �6l(�^i � WiB�#j�� ���^e(jBj�iP��e �� 9e ��e(�(e9�5l) ��&]

� � � � #�
 #&����D

á��



� ��0�01�B!#>��3] � D	vÅá����5��y(D �,��>L �0�$:�'+9!/+)�1�)+'��23!#0�=5%9!/;���$(*,+sb^7K4�010�4/-���*�=67^45%62(45*&*�$(2(+)�14�*����'+6%'$cb
��*,7K4�%'2($(>L$(*,+_0�$3!#%'*���*�=QD��R�� ��&i
��e��	eo��l ��i
���5] � � ������
 � # ��D

�&�


