
���������
	���
����������������������! #"�$�%'&)(*���'+�������,!+-�.�/���0�1	����'+��

243�5�687:9<;=68>@?A9B;DCFE@GIHJGLKNMO3�P�;=Q/Q@68R.;DCFESG@TVUW3�X�3'Y'?�Q[ZL68R�Z/;BR�;\C]E@GDHJG@^V6AR._a`b3)c[6AR�R�;dEeGLf
g/h�i�j1iOk�lnmpo[qsrtmsuvqsr�w�i!myx@wdqsz�mJ{ w�|~}@{���r�msz���ms�[�@qek��O���@}/rI�sw��=�����yk�h�uvmJ{ �

��� z�w=�s}/r��[w=uI�Wqt��l�� ���@�Aw={FmskV��q/�p��wBuvq��I�����Sk�h�uvmJ{ �
�I���e�[�y���� '¡:¢[£F¤¦¥s§s§J¨8©�ª�¢[�L¡:¢[£F«~��«�¬A©­�
®.¯!°!±�²e³�´'µD§A¶y²s§s¨p·

¸ ��¡:¢[¬J¡-¬s¹����º«:�@»¼¡��e¢��e½¾�@�[�@¢[£F¿y�S�[£­¬s«V¬sÀ1�[Á����e«~�[£­«:�LÂ:��¢[£F«:¬ÄÃ�Â:ÅbÀB¢[¬s½#Æ@¬s¢[��ÆL¬J¤F¤­�s¡:¹��Ç¹�Â:¡-�@¢[«�¬SÈs�s�JÉ:�[Á��e�
�s¤F¤F¬S»�¹Ê�s«N£F«8�[�/¢[¡:¢[�@���S�[£­¬s«Ë¬eÀ�£]�[¹��s¹t��¢[¬J¡:Á~Ì:¹�£FÆy�e¤
¡��e¢��e½¾�@�[�@¢[¹�»�£]�[Á�£F«N�[Á:�¾Í)�@�[Á:�¾�s«�� ¸ £­¤F¹�¬s«Î¹�ÆL�L«��e¢[£F¬�À=¬e¢
�[Á��Ç�/Å:¡:¤F¬J¹�£F¬J«.É��e«��V�[Á��e��¤­�L�J�:¹��[¬4�b¢[�y�e¹�¬J«��sÏ�¤F�V�I¹�½¾¬~¬e�[Á-·�Ï-�@Á��yÈ8£­¬e¢�¬sÀ
�[Á��Ä�yÈp�/¢��sÐJ�Ç�L«��@¢[ÐeÌN�s«��Ñ¬sÀ
�[Á��
¤­Â:½¾£F«�¬J¹�£]�DÌ�Æ@Â:¢[Èp�J© ¸ ���e¡�¡�¤]Ì�£]�'�[¬º�e«��s¤]ÌA¿L�!�[Á��!�@Èp�L«~�[¹�¬JÏ�¹��/¢[Èp�y�4Ï~Ì�Ò��s½¾£F¬JÓs�s«��:�@µvÔ�Ô/ÉAÔtÕ�Ía�e«���Í)�sÓ8¹[�s«
�:�@�[�LÆ/�[¬s¢[¹�£F«4ÆL¬e¢�¢[�L¤­�e�[£F¬J«�»�£F�[ÁV±A¯Ê¶LÖJ¨J×s �©:Ø�¬e¢��[Á��OÙ:¢[¹t���[£F½¾�JÉ~»��!ÆL¬s«�¹�£­�:�/¢�£­«b�[Á��'¹[�s½¾�!�e«��s¤]ÌA¹�£F¹��s¤F¤n�:�e���
Æ/Á��e¢��sÆ/�[�@¢[£F¹t�[£­Æ@¹L���[£F½¾�L¹LÉ��L«��/¢[ÐJ£F�L¹��s«��N�e«�Ðs¤­�@¹!¬sÀ)�[Á:�Ê¬sÏ�¹��@¢[ÈJ�y�Ú�@Èp�L«~�[¹L© ¸ �Ê�sÆLÆ@¬JÂ�«~��ÀB¬s¢!�[Á:�Ç¡:¢[�@¹��L«�ÆL�Ê¬sÀ
Ï��sÆ�Ó8Ðs¢[¬sÂ�«��Ç�s«��¾�LÈs�s¤FÂ��e�[���[Á���£F½¾¡��eÆ@�)¬eÀ.«��LÂA��¢[£­«:¬!¬J¹�ÆL£F¤F¤­�e�[£F¬J«:¹L©�³�Á:���@ÈA£­�A�L«�ÆL��ÀB¬s¢��O�D»�¬sµv¡:Á��s¹����L½¾£F¹�¹�£F¬J«
¹�ÆL�L«��S¢[£F¬'£F¹��L¹t�[£F½º�e�[�L�!�[¬�Ï-�)�e¢[¬JÂ:«���ÖJ¨'Ûb© ¸ £]�[Á�¬JÂA���[Á���«��@�y���[¬�£F½¾¡-¬s¹��)�@Å8�[�@¢[«��s¤p¡A¢[£­¬e¢[¹�£F«��[Á:�
¤F£FÓp�L¤F£FÁ�¬~¬8�
�s«��e¤]Ì:¹�£F¹LÉp�[Á:��Ï-�L¹t��µdÙ��1Ès�s¤FÂ��@¹�¬eÀ-�[Á����e¹t��¢[¬J¡�Á~ÌA¹�£FÆy�s¤:¡��S¢��s½¾�@�[�@¢[¹��S¢[��ÀB¬JÂ:«��Ê�[¬�Ï-��£F«Ç¢[�@½º�e¢[Ós�sÏ�¤F���eÐs¢[�L�L½¾�@«8�
»�£F�[Á��[Á����/Å:¡-�@Æ@���e�[£F¬J«:¹1¬sÀ��[Á:��¹t���s«����e¢���ÆL¬s¢[�/µDÆ@¬J¤F¤­�s¡�¹���¹�ÆL�L«��e¢[£F¬:Üp£­«Ç¡��e¢��[£FÆLÂ:¤­�e¢yÉJ�[Á:���L¤F�LÆ@��¢[¬s«¾�s«~�[£F«��@Â:��¢[£F«�¬eµ
¹�¡�Á��/¢[�Ä¢��J�:£FÂ:¹�£F¹º¶yÝ4Ó8½�É.�[Á��º�AÂ:¢��e�[£F¬s«Î¬sÀ��[Á:�º�sÆLÆ@¢[�/�[£­¬s«�¡�Á��s¹��¾£F¹!À=¬JÂ:«��N�[¬VÏ-�Ä§AÞ ßJß�¹LÉ1�e«��N�[Á:�Ä£F«�£]�[£­�s¤
�sÆLÆ@¢[�/�[£­«:Ð¾½º�s¹�¹�£F¹O§8© ¥s¥�àËá�©�±8£F½¾£­¤­�S¢[¤FÌb�[Á��!�[¬e���s¤n�@«��@¢[ÐeÌ��L½¾£]���[�y�4£F«�«:�LÂ:��¢[£F«:¬J¹�£­¹O¥8Þ ¥ÄâË¶L§pãtä��@¢[Ð:É��eÐp�e£­«
ÆL¤F¬J¹����[¬O�[Á��)�@ÅA¡-�LÆ@���e�[£F¬s«�¹L©1³�Á:���@¢�¢[¬s¢[¹�¬J«Ç�[Á:��¡��S¢��s½¾�@�[�/¢[¹
�S¢[���LÈs�s¤FÂ��S�[�y�.Üp�[Á:�)�\»)¬!�:£F½¾�L«:¹�£F¬J«��e¤:½º�S¢[ÐJ£F«��e¤
�:£F¹t��¢[£FÏ�Â:�[£F¬s«�¹LÉA�[Á��e���A�L½¾¬J«:¹t��¢��e�[�O�[Á:�!½º�s£F«4Æ@¬s¢�¢[�L¤­�e�[£F¬s«�¹�Ï-�@�\»)�L�L«4�[Á:��¡��S¢��s½¾�@�[�@¢[¹LÉ��e¢[���e¤F¹�¬¾ÐJ£FÈp�L«.©

å:æ
ç1èÊéeêpëOì8í[î\ï�ð�ñSòsó ôyõJó ön÷øèsêpù8í[î\éJú/ûyüLíyý�þyôJó ÿyõJó �����bí�ü����]é	�\í[î\ü�
����]úyébüLé�
Äépí[ê��Dî��]éJú��]é�
pê�
[í�
¾ùpî\ú�
[í[ï\ï\í[ï�ý�ñ��Jó ���Jó ���
�
í[ê��Dî��]épú�
Jí��Dí�
��\úyîDï/ý����pó ôyõJó å�����í�ê��\î��]épú�ë�üLï\ï1üLé�
Çë�� ���]é� pó

!�"#!%$'&�(*),+.-'/0&0!�),$

1325462 7A;BR > 2�7 6A9<9B;<R.7�Z98 2 ;<R�Z 2 > 2 Q[ZÊ?;: 7 ?:> 2<7 ?A9B9B6>=.Q 2 Q@?A= 2 >9B
R�?DC~6 2 C�Z98 2 Q[ZL6~Z9?¦Q!?;:)Z98 2 ;<>�?�R._ 2 >@Q�Z@6AR._-;BR�7.C�6AR._NZ98 2*2�E = 2�7 B
Z@68Z/;B?AR.Q.:d?:>ÑR 2 ?-Z/>@;<R.? 2�F ;BQ@Q�;B?AR ;BR�Z98 2 Q�Z@6AR._�68>L_�Q 7�2 R.6A>/;B?.3
GH2�E ZsCJI 2 _-;=Q 7 ?.Q@Q�;BRLK 2�7 ZJ3nc�M Z98 25F ?8Z@;NC~68Z/;B?AR.Q�:d?A>Ä68R ; F B
=�>@?DC 2 _�68R.6A9NO-Q/;BQ�?;:PK G<Q�R>SUT `0? 4 Q 2 >%C~6~Z/;B?AR¦Q!;<R Z98 2'7 ?:R�Z 2	E Z
?;:�Z98 2 Q�Z@68R¦_�68>L_ Q 7	2 R¦68>@;<?¦3ÄM);BR.689B9VOACJI 2 ?>W 2 >Ç6AR ?>?�Z/9B;<R 2 ?;:
Z98 2 =�> 2 Q 2 R�Z�;BRUC 2 Q[Z@;<7�6~Z/;B?AR�3

X "Y$.Z>[�\%]�^V_�`aZcbd^fe�e�^V`�_L^f_hg�`U]	Zig�`�jVjVkmlJe�Zie�[�lnZ;]�_�`>ockcZ

Y'?A> 2P7 ?:9<9=6;=¦Q 2 Q@?A= 2 >@R�?DC~6 2�p K G�q 68> 2 6AQ�Z/>@?>=r8mO-Q/; 7 689 2 C 2 R�Z@Q
;BR.I�8.; 7 8�689B9As�R�?DI!R*:d?:> 7�2 Q�;BR�Z 2 >%=�9=6�OtI!;­Z%8 2 6 7 84?8Z%8 2 >�;BR 2	E B
Z/> 2�F'2 =A8UO-Q/; 7 689 7 ?:R._-;<Z/;B?AR.Qs3�`�R�6:_ 2�u ?.68Z 2,F ?�_ 2 9B;<R�7V?>:
Z%8 2
=�>@? 7	2 Q@Q 2 Q1? 7�7 ?�>@>/;BR�7Ç_�?�>@;<R�7�Z98�;=Q 2 C 2 R�ZvIO?>?�9=_ 4�2 ; F =n?A>/Z@68R�Z
Z/?�? 4 Z@6A;<Rø;BR�:d?A> F 6~Z/;B?ARø?ARøZ%8 2 9 2 :IZ@Bt?DC 2 > 7 ? F =.6 7 ZbQ�Z@68>xw Q�y C
?AR�RU? 7 9 2 ?:Q9O�R:Z%8 2 Q/;=Q*w z�{m| y Cn?ARÎZ98 2 =�>@?>= 2 >/Z/; 2 Q�?>:�Z98 2 Q@?A= 2 >9B
R�?DC~6Ä> 2�F R.68R�Z�w } y C�6AR._�?AR4Z%8 2�2�E = 2�7 Z 2 _VQ�;B7AR.6A9BQ�_�?�>@;<R�7ÄZ%8 2
2	E =�9B?:Q/;B?ARn~�;BR�=.6A>�Z@; 7 ?�9=68>JC¦7:>@6�C�;<Z@6~Z@;<?:R.689vIO6�C 2 QÊ68R._ R 2 ?-Z@>/;NB
R�?�Qtw �.C T�y 3
M 2�7 6>?.Q 2 ?>:
Z%8 2<7 ? F =�9 2	E ;­Z�ON?;:�Z98 2 =�>@? 4 9 2�F C�Z%8 2*F ?-_ 2 9NB

;BR�7�?;:OZ98 2 =r8mO-Q/; 7 689�=�>@? 7	2 Q/Q 2 QÄ;=QºQ�Z/;B9<9�;BR 2 C:?A9V?-Z/;B?AR�C 4 ?-Zb;<Z
;=Q'7 2 R 2 >@6A9<9VOV6 7�7	2 =�Z 2 _ÑZ98.68Z'Z%8 2 >/?:9 2 ?;:�R 2 ?-Z@>/;BR�?:QO;=Q 7 >@;­Z@; 7 689
:d?A>�Z%8 2�2 R 2 >/7cO Z/>L68R.Q9=n?A>/Z�6:Q<�¦>@Q�ZÑQ@?�7:7 2 Q[Z 2 _�;BR�w S;y 3���8 2
7 ?:9<9=6;=¦Q 2 68R._�Z98 2 :d?:> F 6~Z@;<?:Ra?>:Ê6 7 ? F =.6 7 Z�? 4���2�7 ZJC�9B;Ns 2 6
R 2 ?-Z/>@?ARøQ[ZL68>JCJ8.6�C 2 Z/?d=.6AQ@QÊZ98�>@?>?�7c8 Q9? 4 Q�Z@6AR:Z@;B6A9�R 2 ?-Z@>/;BR�?

�%��� í�
��\îDúyé���
�ü�
�
pîDí[ï\ï/ðr���������@���V���������@���������@�	�9�	���U���������r���@�� �6� í�
��Dî\úyé���
�ü�
�
pî\í[ïDï/ðr���	�%���%�������U�f���%���%�%�D�@�	�9�	���m�����	�	�r������ �6� í�
��Dî\úyé���
�ü�
�
pî\í[ïDï/ðm ������@�	���%�	�	���¡���	�9�	�%�	�����D�@�	�%�	���������	���r���@�¢ �6� í�
��Dî\úyé���
�ü�
�
pî\í[ïDï/ð6�	�%£��U���@�%���D�@�	�9�	���m�����	���r�����

2�F ;BQ@Q�;B?AR�CnQ 2�2 C 2 3 7¦3<C¤w R;y 30��8 2 _ 2 Z@6A;<9=Q�?>:¥8�?DI Z98 252	E =�9B?:Q/;<?:R
ZL6;s 2 Q*=.9B6 7	2 6AR._¦8�?DI�Z%8 2 R 2 ?-Z@>/;BR�?:Q�68> 2i2�F ;<Z�Z 2 _¼68> 2 9 2 Q/Q
7 9 2 68>Ç68R._�R 2�7	2 Q/Q@68>@;B9NO F ?-_ 2 9)_ 2 = 2 R._ 2 R�Zs3Çc�R Z98.;BQ0I'?:>9sdI 2
:d? 7 ?.Q4?AR�Z%8 2 ?AR�9VO F'2�7 8.6AR�;=Q F Z98¦6~Z§8.6AQ 4�2�2 R¼Q�Z9?._-; 2 _¼;BR
Q/? F'2 _ 2 Z@68;B9�¨�Z%8 2*©�ª�«�¬�­�®¯©�°D±@²;­�®¯³�ª�©i´§ª�µ%¶r·D©6®f¸�´¹p 6A9BQ/?,s�R�?DI!R
6:Q�_ 2 9B6�O 2 _VQ 7	2 R.68>@;<?,:d?:>�Z%8 2�2�E =�9<?�Q�;B?AR q =�>@?>=n?:Q 2 _ 4 O§M 2 Z98 2
6AR._ 1 ;<9=Q/?AR§w Q�ºDy C�I�8 2 > 2 Z98 2¥2�E =�9<?�Q�;B?ARÇ?;:�Z%8 2¥F 6AQ@Q�;VC 2 Q�Z@6A>�;BQ
6:Q/Q/;=Q[Z 2 _ 4 O�R 2 ?�Z/>@;<R�? 2 R 2 >/7cOb_ 2 =n?:Q/;<Z/;B?AR13�`�9<Z98�?c?�7>8V;<Z@Q¥C�;=6DB
4 ;<9B;­Z�O 7 6AR�R�?AZ 462»7 ?AR.Q/;=_ 2 > 2 _�:¼?�9B9NOÄ_ 2�F ?:R.Q[Z@>@68Z 2 _Ç68Z½=�> 2 Q 2 R�ZsC
> 2�7�2 R�ZÇZ98 2 ?A> 2 Z/; 7 6A9�> 2 Q@?�9<Z@Q§w Q>Q C Q z y¥2 R 7 ?c?�>L687 2 Z98 2 ?c=�;BR�;<?:R
Z%8.6~ZVZ%8 2 R 2 ?-Z/>@;<R.?;B�_->/;VC 2 R F'2�7 8.68R�;=Q F ;BQÑ; F =�9 2�F'2 R�Z 2 _ ;BR
7�2 >/Z@6A;<R 7 ?:> 2,7 ?:9<9=6;=.Q 2 K G 3
c�RÑZ%8 2 R 2 ?-Z@>/;BR�?>Bt_->@;VC 2 R F.2�7 8.68R.;BQ F C:Z%8 2 > 2 6A> 2 Z�I'? F 68;BR

=r8.6AQ 2 Q�?>:
R 2 ?-Z/>@;<R.? 2�F ;BQ@Q�;B?AR½¨
®¾q ` Z98 2 > F 6A9¿=r8.6AQ 2 C 7 689B9 2 _ µ�°�°;ÀÁ®¯©mÂ CO? 7�7 ?�>@>@;<R�73I�8 2 RaZ98 2
=.>/?AZ/?;BtR 2 ?-Z/>@?AR Q[ZL68> 7 ?�?A9=Q u ?�; 2 Z/9VOA3Ã��8�;=QÄ=r8.6AQ 2 ;BRmC:?A9VC 2 Q
F ?�Q[Z!?;:)Z98 2t2�F ;­Z/Z 2 _NR 2 ?-Z@>/;BR�?:QsC S>º B RcºmÅ ;BR 2 R 2 >/7cOA3
®¯®¾q ` 4 >@; 2 :�68R._ÆC 2 >9O 9V? F ;<R�?c?.QNR 2 ?-Z@>/;BR�? 2�F ;=Q/Q/;<?:R1C�8 2 > 2
Z 2 > F'2 _ ·>µ�µ�­9ª	¬�®¡°D© C.Z%8.6~Z�Q98�?c?�9B_Î;BRUCA?:9NC 2 6�9B?DI 2 >�6 F ?>?.R:Z�?>:
R 2 ?-Z@>/;BR�?:QsC Q�º B�z ºmÅ ;<R 2 R 2 >/7cOA3v��8 2 6 7�7 > 2 Z@;<?:Rt=A8.6:Q 2¿7 8.68>L6 7 B
Z 2 >@;NÇ 2 QÇZ%8 2 R 2 ?�Z/>@;<R�?>Bt_�>/;VC 2 R F'2�7 8¦68R�;=Q F ?;:OZ98 2§2�E =.9<?�Q�;B?AR1C
6AR._Î;<ZÊ;=Q 2	E = 2�7 Z 2 _�Z/?Ñ? 7�7 ?�>�;BR�Z%8 2 �.>LQ[ZÄQ[ZL687 2 ?;:�R 2 ?�Z/>@;<R�?
2�F ;BQ@Q�;B?AR�3�c�R Z98�;=Qt=A8¦6AQ 2 C�Z98 2§F 68Z�Z 2 >¾;=QÄ>@6>=�;B_�9NO 6 7�7 > 2 Z@;<R.7
?DC 2 >�Z%8 2 =�>@?8Z@?;BtR 2 ?-Z@>/?:R�Q�Z@6A>ÑZ%8�>/?c?�7>8�Z%8 2 Q�Z@689B9 2 _�Q9?A= 2 >@B
R.?DCp6NQ@8.? 7 s�I�6�C 2 3,��8 2 Z�IO? F ?�Q[ZÄ; F =n?A>/Z@6AR:Z,=�>@? 7	2 Q@Q 2 Q�?>:
R 2 ?-Z@>/;BR�? 2�F ;=Q/Q/;<?:RË6A> 2

ÈcÉaÊÌËÎÍLÏ>Ð 6AR._ È�ÑÒÍaËÓÊ�ÔÏ;Ð p�Q�q

_A? 2 Z/?NZ98 2 6 4 ?�R._�6AR:Zt=�> 2 Q 2 R 7	2 ?>:'RU? 7 9 2 ?AR.QÄ68R¦_ ?>: u ?.6AQ/;¾B
Z%8 2 > F 689 È Ñ È É =�9=6AQ F 6�3���8 2 Q 2 Z�OU= 2 Q�?;:�R 2 ?-Z/>@;BR�?:Q p Ï Ð 68R¦_
ÔÏ Ð q Z/>L68R.Q@: 2 >ÇZ/?ËZ%8 2 Q[ZL68>¾6ÎQ F 6A9<9¤:d>L6 7 Z/;B?ARø?;:�Z%8 2 ;B> 2 R 2 >@7>OAC
Õ×Ö ºAØVQ CºR 2�7	2 Q/Q@68>%O Z@? > 2 C�;NC 2 Z98 2 Q�Z@689B9 2 _ Q98�? 7 sÙI�6�C 2 3
K 2�2 w Q�Ú�y :d?A>�6'I!;=_ 2 _ 2 Q 7 >/;V=-Z@;<?:RË?>:
Z%8 2 =A8¦6AQ 2 ?;:�6 7�7 > 2 Z/;B?AR1C
2 R�>@; 7 8 2 _ 4 OÚ6AR.689VO�Z/; 7 6A9168>@7>? F'2 R�ZLQe3



��8 2 R 2 ?-Z@>/;BR�?:Q½:d>@? F =A8.6:Q 2 Q ®¾q 68R._ ®¯®¾qv7 68R 4�2 ? 4 Q 2 >%C 2 _Ä;<R
7 ?:RUC 2 R�Z@;<?:R.689)Q@?A= 2 >@R�?DC~6ÑR 2 ?-Z@>/;BR�?Î_ 2 Z 2�7 Z@?A>LQ'w Q | yHp R.6 F.2 9NO:C
I�6~Z 2 >�YP8 2 > 2 RAsA?DCÊ68R._ºQ 7 ;BR�Z/;B9<9=6~Z@?A>LQ q 31c�R*=.6A>�Z@; 7 ?�9=68> 2 9 2�7 Z/>@?AR
68R�Z@;<R 2 ?-Z/>@;BR�?:Q�7:;NC 2 Q�;B7AR.6A9 F 68;BR�9NObZ98�>@?>?.7>84;<RUC 2 >@Q 2�462 Z@6º_ 2 B
7 6�OÚ> 2 6 7 Z@;<?:RÚ?:Ri:d> 2�2 =�>@?8Z@?AR.Q�¨

ÔÏ Ð ÊÌËÃÈ�Ñ Í p z q
��8U?.QÇZ98 2§2	E ;BQ�Z 2 R 7	2 ?>:�Z98 2 6 7�7 > 2 Z/;B?ARø68R._ 7 ?�?:9<;BR�7d=A8.6AQ 2 QsC
7 2 R 2 >@; 7 689B9VO 2�E = 2�7 Z 2 _Ú;BRÑZ%8 2 R 2 ?-Z@>/;BR�?;B�_->@;NC 2 RÚQ 7	2 R.68>@;B?.C 7 68R
4�2t2	E = 2 >/; F'2 R�Z@6A9<9VOxC 2 >@;¾� 2 _�3

�<"�����km\�g�km_���Z5jVZ;km]�_	��]	`Ab�
6$
������� X `��Je�Z;]�o>km\�^V`�_ e��
K G*Q�R>SmT ` ;BQ�Z98 2 �.>LQ[ZÇ68R._ËZ%8 2 ?:R�9NOË? 7�7 6AQ/;<?:R 6~Z�=�> 2 Q 2 R�Z

Z/?ºZ 2 Q�Z�Z%8 207 > 2 _-; 4 ;<9B;<Z�O�?>:�Z98 2 Cp6A>/;B?>?¦Q�8UOm=n?8Z%8 2 Q 2 Q�?AR§8�?DI�6
K G IO?A>%s-Qe3Oc�R�:v6 7 ZsC.Z98 252 C 2 R�Z@Q!? 4 Q 2 >9C 2 _ 4 ONc[UÄM w Q }�C Q � y C
� 6 F ;B?>s~68R¦_ 2 Btc�cHw Q�T C Q�S�y 6AR._iM�6;s-Q@68RLw Q�R�y C-> 2 =.> 2 Q 2 R:Z�6.8�;BQ@B
Z/?:>/; 7 ?>=A=n?A>/Z9?.R�;­Z�O�Z/? ;<RUC 2 Q�Z/;B7:6~Z 2 Z%8 2 =A8UO-Q�; 7 Q4?>:�Z98 2Ä7 ?A9NB
9=6;=.Q 2 68R¦_W?;:!Z%8 2i2�E =.9<?�Q�;B?AR13 ` C 2 >9O 2	E Z 2 R.Q/;NC 2 9B;­Z 2 >L6~Z9?.> 2
Z 2 Q[Z@;¾� 2 Q�Z%8 2�2 Wn?:>�Z�Z/? 2�E Z@>@6 7 Z�;BR�:d?:> F 6~Z@;<?:R':d>/? F Z%8 2 Q 2 _�68Z@6
I!;<Z98º6�I!;=_ 2 C~68>@; 2 Z�O�?;: F'2 Z%8�?-_�Q¥w z º {m| Ú�y 3��ÊQ@?¦689B9NO:CJ6!Q9= 2�7 ;N� 7
7 8.6A>@6 7 Z 2 >/;=Q�Z/; 7 ?;:�Z98 2 K G*Q�R>SUT ` _�68Z@6V;=QÇQ[Z%?._-; 2 _�C F ?:Q�Z�:d> 2 B
u ? 2 R�Z@9NOÄZ%8 2P2 R 2 >@7>OÄ_-;=Q[Z@>/; 4 ?-Z@;<?:R13¤��8 2P2 R 2 >@7>OÄ68R¦_¾Z98 2 Z@; F'2
_-;=Q[Z@>/; 4 ?-Z@;<?:R.Q¾68> 20� ?A;BR:Z@9NO 7 ?AR.Q/;=_ 2 > 2 _ ;<R3: 2 I�68R.6A9NO-Q 2 QsC 4 ?-Z
F ?:Q�Z)?>:IZ 2 R4_ 2 Q 7 >/; 4 ;BR�7ÊZ98 2 R 2 ?-Z/>@;<R.? 2�F ;=Q@Q�;B?AR5I!;­Z%8 p ?DC 2 >@9VO q
Q/; F =�9 2�F ?-_ 2 9BQsCA6�=�>@? 7	2 _A?�> 2 Z98¦6~Z�;=Q�?AR�9VOt=.68>/Z/;=689B9VO � ?.Q�Z/;N� 2 _
4 OVZ98 2 9<; F ;­Z 2 _�6 F ?c?�R�Z�?>: 2 C 2 R�ZLQ 7 ?A9B9 2�7 Z 2 _�3
��8 2 R 2�E Z)R 2 ?-Z/>@;BR�?�? 4 Q 2 >9C~68Z/;B?ARtI!;B9<9 462 68R 2	E Z/>L68?:>@_-;BR.6A>9O

? 7�7 6AQ/;<?:RÎZ/?d=�>/?:7A> 2 Q@QeC 4 ?-ZÄ> 2�7 6A9<9
Z98.68ZtK G 6A> 2 >L68> 2 ?:R�8U?�B
F 68R�Z@; F'2 Q 7 689 2 6AR._�;<ZÇ;=QÇR�?8Z�=¦?�Q/Q/; 4 9 2 Z/?Ë> 2 9<;=6 4 9VOd=�> 2 _-; 7 Z
I�8 2 RÑZ98 2 R 2	E ZO?:R 2 I!;<9B9 8.6;=A= 2 R�3¥��8m?¦QeCUI 2 Q98�?>?.9B_�Z@>9OV?c?�>
4�2 Q�Zv?.Q/;<R.7�Z98 2 ?AR.9NOÄ_�6~ZL6!Z%8.6~Z I 2 8¦6�C 2 68Z
?>?.>
_-;=Q@=n?:Q@689\C~68R._
;BRÌ=.6A>�Z@; 7 ?�9=68>JCcI 2 Q@8�?c?�9=_Ú6~Z/Z 2�F =�ZOZ@?V6A_�_-> 2 Q@Q�Z98 2tu ? 2 Q�Z/;B?AR
?AR�� ¶rª	¬¼¶Aª�­Ä¬¼¶Aª�­9ªa®f¸�·3¶�®¯©r¬§°��Ä·cµ%µ�­9ª�¬�®¡°;©���­9°;´� �!#"%$%&('*)
°%+	¸�ª	­�³D·D¬�®¡°D©r¸ C�6:Q 2	E = 2�7 Z 2 _�3Úc�R Z%8�;=Qº> 2 Q9= 2�7 ZsC)6d=¦?:;<R�Z¾Z98¦6~Z
_ 2 Q 2 >9C 2 Q¾Z@? 4�2 Q[Z@> 2 Q/Q 2 _�;BQbZ98.68ZÑ689B9O_ 2 Z 2�7 Z/?:>@Q�? 4 Q 2 >9C 2 _�6
> 2 9=6~Z/;VC 2 9NO 9=68>@7 2 RU? F<4�2 >�?;: 2 C 2 R�Z@Q4;BRaZ%8 2 �.>@Q�ZVQ 2�7 ?AR¦_�?;:
_�68Z@6�ZL6;s�;BR�7.C�6 4 ?c?-Z5| º3Å ¨VZ98 2 > 2 68> 2 ;BR¦:v6 7 Z'� 2 C 2 R�Z@Qb;<R
� 6 F ;B?>s~68R¦_ 2 Btc�cyC Út2 C 2 R�Z@Q�;<RÑc[U�M�6AR._xz 2 C 2 R:ZLQ�;BRiM�6;s-Q@68R13
` F ;<9 2 Q�Z/?:R 2 :d?A>1Z98 2 =n?A;BR�Z�?;:�_-;=Q 7 ?.Q@Q�;B?AR¾6AR._ F ?:> 2 ;BR¾7 2 R�B

2 >L689A:d?A>¿K G*Q�RcSmT `�_�6~ZL6º68R.6A9NO-Q/;BQ�;=Q�Z%8 2 =¦6;= 2 >�?>:1X�6 F54 68R._
X1?:> 2 _-?xw Ú } y¤p X�X ;<R�Z%8 2 :d?:9<9B?DI!;BR�7 q C>I�8 2 > 2 ;<Z';=Q�6A>/7c? 2 _�Z98¦6~Z
Z98 2 K G<Q�RcSmT ` ? 4 Q 2 >%C~6~Z/;B?AR¦Q 7 6AR 462 ?.Q 2 _ Z@? 7 9B6A; F :d?A>�68R
2 C�;=_ 2 R 7	2 ?;:�Z%8 2 6 7�7 > 2 Z@;<?:R3=A8¦6AQ 2 3Ì��8 2 X�X =.6>= 2 >sCvI!;B_ 2 9VO
7 ;<Z 2 _W;BRWZ98 2 ?A> 2 Z@; 7 689'6AR._ 2�E = 2 >@; F.2 R�Z@689'> 2 C�; 2 I�QeC�;=Qb7 2 R 2 >@B
689B9VO 7 ?AR.Q/;=_ 2 > 2 _ 6i?.Q 2 :¼?�9�6>=A=�9B; 7 6~Z/;B?AR ?;:�> 2 �.R 2 _ Q�Z@68Z/;=Q[Z@; 7 689
Z 2�7 8�R�; u ? 2 QO68R._1C:;BRVZ98 2 =�> 2 Q 2 R�ZP=¦6;= 2 >JCcI 2 I!;B9<9�=�>@?DC�;=_ 2 Z%8 2
�.>LQ[Z�;<R._ 2 = 2 R._ 2 R�Z5C 2 >/;N� 7 6~Z/;B?ARø?;:�Z%8 2 ;B>�> 2 Q9?�9<Z@Qs3-,�?DI 2 C 2 >sC
I 2 _ 2�2�F Z98.68ZsC
;<RhC�; 2 I#?>:�Z%8 2 ; F =n?A>/Z@6AR 7	2 ?;:OZ98 2 ;B> 7 9=68; F
68R¦_ ;BR Z%8 2 9B;B7>8�Z¾?;:»C~68>@;B?>?.QÇ6A_�C~6AR 7	2 Q�;BR R 2 ?-Z@>/;BR�?d=A8UO�Q/; 7 Q
p¼2 3 7¦3<C.;<RÎ?:Q 7 ;B9B9B68Z/;B?AR.QsCnw |c|�{m| T�y 6AR._hw | S {�}cz y¯q C.;<Z�;BQ!R 2�7	2 Q/Q@68>%O
Z/?a?;W 2 >Ú6 7 >/;<Z/; 7 6A9�_-;=Q 7 ?.Q/Q/;B?AR ?;:ÇZ98 2 6AQ@Q@? F =-Z@;<?:R.QV?>:ÇZ%8 2
68R¦689VO�Q/;=Q 4 OËX�6 F54 6AR._ËX1?A> 2 _�?.3�U�?A> 2 Q@= 2�7 ;¾� 7 689B9NO ¨
Q�q Z%8 2 9<;Vs 2 9<;V8�?�?-_ Q�Z/>%? 7 Z%?�> 2'7 6AR 4�2§2 RA8¦68R 7�2 _ ;BR 7 9N?._�;<R�7�6
F ?A> 2 6 7�7 ?�>@68Z 2 _ 2 Z 2�7 Z/;B?AR 7 >@?:Q@QÊQ 2�7 Z/;B?AR�w } Ú�y C1Z98 2 ;BR�:d?A> F 6DB
Z/;B?ARV?:R�Z98 2 _-;<> 2�7 Z/;B?AR.Q�?;:�Z98 2�2 C 2 R�Z@QsC:6º_-;NW 2 > 2 R�Z�Z/> 2 68Z F'2 R�Z
?;:)Z98 2t4 6 7 s�7A>@?>?.R._Äw | Ú�y ~

z q Z%8 2 Z98 2 ?A> 2 Z@; 7 689 F ?-_ 2 9¤:d?A>ÇR 2 ?�Z/>@;<R�? 2�F ;=Q/Q/;B?AR1C�> 2�u ?�;B> 2 _
:d?:>�Z%8 2 _�6~ZL6Ê6AR.689VO-Q�;=QsC 7 68R 462 ; F =.>/?DC 2 _¾68R¦_�6>=A=�>@?:6 7 8 2 _¾6AQ
F ? 7 8V6AQ»=¦?�Q/Q/; 4 9 2 Z@?¾Z98 2 > 2 689.Q/;<7:R.689 2	E = 2�7 Z 2 _.:d>@? F Z%8 2 RU?�B
F'2 >/; 7 6A9.Q�; F ?.9B68Z/;B?AR.Q�?>:�R 2 ?-Z@>/;BR�? 2�F ;BQ@Q�;B?AR�3
c�R�Z%8�;BQ�> 2 Q@= 2�7 ZsC
6ËQ9= 2�7 ;N� 7 ; F =n?A>/Z@68R�Z 7 >@;<Z/; 7 ;=Q F I�6AQÇ>L68;=Q 2 _ 4 O/.�6;W 2 9­Zº68R¦_
U ;<>@;NÇ�Çe;�w | Q�y CAI�8�? 2�F =A8.6:Q�;VÇ 2 _ÑZ%8.6~Z�Z%8 2 Z�I'?>B�=A8¦6AQ 2 =.6A>@6 F B
2 Z 2 >/;VÇs68Z/;B?ARh?.Q 2 _ø;<R�X
X�68R.6A9NO-Q/;BQº9 2 6A_�QÄZ@? 6�Q@?¦_�_ 2 R � ? F =
?>:1Z98 2 6�C 2 >L687 2 R 2 ?�Z/>@;<R�? 2 R 2 >@7>O'I�8�;B9 2 =.6:Q/Q/;BR�7*:d>@? F 6 7�7 > 2 B
Z@;<?:RbZ@? 7 ?�?A9B;<R.7.3v��8.;BQ 4�2 8.6�C�;B?A>);BQ�>L6~Z%8 2 >�_-;NW 2 > 2 R�Z¤:d>/? F Z98 2
2�E = 2�7 Z@68Z/;B?AR.Q�?>:�Z%8 2 RU? F'2 >@; 7 6891Q/; F ?�9B68Z/;B?AR.Qs3
c�R�Q@8�?:>�ZJC~?>?�> F 6A;<R�Z@6:Q@s-Q�68> 2 Z@?,=�> 2 Q 2 R�Z�6ÄQ/? F'2 I�8.68Z�_�;¾:¯B

: 2 > 2 R�ZÇ9B;Ns 2 9B;N8.?�?-_�CnZ@?Ì=�>@?>=n?:Q 2 6AR ; F =.>/?DC 2 _a=.6A>@6 F'2 Z 2 >/;VÇs6;B
Z@;<?:Rd:d?A>�R 2 ?-Z/>@;BR�?10r? E C�Z@?V;<R 7 9N?¦_ 2 ?:Q 7 ;B9<9=6~Z@;<?:R.QsC�68R._Ì�.R.6A9<9VO
Z@? 2 C~689V?.68Z 2 Z%8 2 ; F =¦6 7 ZÊ?;:)Z98 2 Cp6A>/;B?>?¦Q�R 2 I�=n?A;BR:ZLQ�:d?:>!Z98 2
6AR.689VO-Q�;=QO?;:¥K G*Q�R>SUT ` ? 4 Q 2 >%C~6~Z/;B?AR¦Qe3

/*"�2vk�3�`�[�\0`��P\*��Z4�0`U]�5

��8 2 Q�Z/>%? 7 Z9?�> 2 ?;:�Z98.;BQ<=.6;= 2 >º;=Q¾Z%8 2 :d?:9<9B?DI!;<R.7r¨º;BRÒK 2�7 Zs3
c/c�I 2 _-;=Q 7 ?.Q/Q�Z98 257 ?:R.Q�Z/>%? 7 Z@;<?:R�?;:�Z98 2 9B;Ns 2 9B;N8.?�?-_�:¼?.R 7 Z@;<?:R
;BRUCA?:9NC 2 _Î;BR Z%8 2 6AR.689VO-Q�;=QÊ?;:�Z%8 2 _.6~Z@6ËQ 2 ZsCJ?.R._ 2 >@9B;<R�;BR�7NZ98 2
; F =�>@?DC 2�F'2 R:ZLQ 7 68>@>/; 2 _Ç;BRºZ98 2 _ 2 Q 7 >/;V=-Z@;<?:R¾?;:._ 2 Z 2�7 Z/;B?AR�>@68Z 2 ~
;BR3K 2�7 ZJ3nc/c�cHI 2 =.>/?c=¦?�Q 2 6ÑR 2 I =.68>L6 F'2 Z 2 >@;NÇJ6~Z@;<?:RÌ:d?:>ÊR 2 ?�B
Z@>/;BR�? 2�F ;=Q@Q�;B?AR1C 4 ?�;B9=_-;<R.7�;­ZÚQ�Z 2 = 4 O¼Q�Z 2 =�6AR._ _-;BQ 7 ?¦Q/Q/;<R.7
;<Z@Q*: 2 68Z9?�> 2 QsC�9 2 6�C�;BR�7ÎZ%8 2 _ 2 Q 7 >/;V=-Z@;<?:RW?;: 7	2 >�ZL68;BR Z 2�7 8�R�; 7 689
_ 2 Z@6A;<9=QÊZ/?NZ98 2 6;=r= 2 R._-; E ~½�.R.6A9<9VOÎ;<R¦K 2�7 Zs3�c�P¹I 2 _->L6�I Z98 2
> 2 Q9?�9<Z@Q�?>:
?>?.>�68R.6A9NO-Q/;BQs3

!�!	"62 !87:9;2v!=<x)*),+ /,),$4
6&�(,-§/�&0!�)t$

c�R Z%8�;BQ�Q 2�7 Z@;<?:R I 2 _ 2 Q 7 >@; 462 Z%8 2 9B;Vs 2 9B;V8�?�?�_ Z98.68Z I 2
6:_-?>=�Z 2 _¾Z/? 7 ? F =.6A> 2 Z98 2 ? 4 Q 2 >%C 2 _ 2 C 2 R�Z@Q
68R._ºZ98 2 6AQ@Q@? F.2 _
06? E :d?:>�Z98 2 R 2 ?-Z@>/;BR�? 2�F ;=Q/Q/;B?AR1C�Q[Z@> 2 Q/Q/;<R.7ÊZ%8 2 R�?DC 2 9<Z/; 2 Q�68R¦_
Z%8 2 Z 2�7 8�R�; 7 6A9�; F =�>@?DC 2�F.2 R�Z@Qs3

X ">
6^@?�_�kUj¤]	kc\�Z

��8 2 Q/;<7:R.689�;BR 2 6 7 8Î_ 2 Z 2�7 Z/?A>JC�Z/>@;V=�9NON_-;¾W 2 > 2 R�Z@;B6A9�;<RËZ/; F'2 C
=n?:Q/;<Z/>@?AR 2 R 2 >/7cO#A Ð 6AR._ 7 ?�Q�;BR 2 ?;:nZ98 2 68R�7:9 2CBt4�2 Z�I 2�2 R�Z98 2
6AR�Z/;BR 2 ?-Z@>/;BR�?V68R¦_ÑZ%8 2 =¦?�Q�;<Z/>@?ARË;=Q�¨

D'pFEHG A Ð G97 ?:Q BcqJILKNMPO�QSRT=U M
O 7 ?:Q B

p A T G97 ?:Q BcqWV RT=U pXEHG A T qZY
Y\[^]mp¡7 ?:Q Bcq;_�]cp A Ð q O A T

O A Ð
G
p¡Úcq

I�8 2 > 2/K M ;BQÚZ98 2 RU? F<4�2 >Ë?;:¾ZL68>@7 2 Z@Q p`I :d> 2�2 =�>@?8Z@?AR.Q q ;BR
Z%8 2 _ 2 Z 2�7 Z/?:>@QsC Q RT U M ;BQ�Z98 2 ;BRUC 2 >@Q 2�462 Z@6º_ 2�7 6�O 7 >@?:Q@Q�Q 2�7 Z@;<?:Rpba»u 3mz q C _ ] Z98 2 {�_ 2 Z 2�7 Z@?A>'_ 2 = 2 R._ 2 R�Z�{�6�C 2 >L687 2 _ 2 Z 2�7 Z@;<?:R 2 :¯B
� 7 ; 2 R 7 OAC [ ] ;=Q�Z%8 2 68R.7>?�9=68> 4 ;=6AQ I5Q :d?A> � 6 F ;<?csp6AR._ 2 B\c/c
68R¦_
M�6>s�Q@68RÒI�8 2 > 2 6:Q<:d?:>�c[UÄM [ ] p¡7 ?:Q BcqcI Qed ºAØVQ½7 ?�Q B w Q � y C
6AR._�C6�.R.6A9<9VOAC V RT8U ;BQ�Z98 252 9 2�7 Z/>@?AR 68R�Z@;<R 2 ?-Z/>@;BR�?f0r? E C�_-;NW 2 >@B2 R�Z/;=689�;BR�Z%8 2 6AR:Z@;<R 2 ?-Z@>/;BR�? 2 R 2 >@7>OgA T 6AR._ _-;=Q 7 ?.Q@Q 2 _Î9B68Z 2 >;BRËZ98�;=Q�IO?A>%s�3



��8 2Ì2�E = 2�7 Z 2 _�RU? F5462 >4?>:ÊQ/;<7:R.689 2 C 2 R�Z@Q����V;=Q�Z98 2�7 >%?�B
7 ;=689�;BR�7A> 2 _�; 2 R:ZJC�6A9<?:R�7<I!;<Z98ÚZ98 2,2�E = 2�7 Z 2 _ÑRU? F<4�2 >�?>: 4 6 7 smB
7A>@?>?.R._ 2 C 2 R:ZLQ����sCÄZ/? 7 ?AR.Q�Z/>%? 7 ZËZ%8 2 5�?:;BQ@Q�?:R 9B;Vs 2 9B;V8�?�?�_��� 2	E = p	� � q�
 Í
� CxI�8 2 > 2 � I � � d ����68R¦_ I�8 2 > 2 Í ;=Q
Z98 2 RU? F<4�2 >�?;:�? 4 Q 2 >9C 2 _ 2 C 2 R�Z@Qs3Ä�
? 2 C~6A9N?.68Z 2 � � I 2 ?¦Q 2
a»u 3 Ú ¨ÚZ98 2 RU? F5462 >4?>: 2�E = 2�7 Z 2 _aQ/;<7:R.689=Q4;<R 6 4 ;<R¼;BQ � ?.Q�Z
D'pFEHG A Ð G97 ?:Q Bmq O E O A Ð O 7 ?:Q B ~pZ%8 2 Z@?8ZL689ARU? F5462 >
?>:�Z98 2P2 C 2 R�Z@Q;=QOZ98 2 ;BR�Z 2 7:>@6A9�?;: D.pXEHG A Ð G97 ?�Q Bcq ?DC 2 >�;­ZLQ�Z98.> 2�2 C~6A>/;=6 4 9 2 Qs3
`�Q F'2 R�Z@;<?:R 2 _N;<RËZ%8 2 ;<R�Z/>@?-_�? 7 Z/;B?AR1C�?c?�>!68R.6A9NO-Q/;BQO;=Q�Q/; F B

;B9B6A>�Z/?ÑZ98 2 ?AR 2 ?>:�X�6 F<4 68R¦_�X1?A> 2 _�?Äw Ú } y C�I!;<Z98ÄI�8�? F I 2
687:> 2�2 I!;­Z%8�;BR 2 >@>@?A>LQ,I�8 2 R I 2 Q�Z/>@; 7 Z/9VOWQ[Z@; 7 s Z/? Z98 2 ;<>.=�>@?;B
7	2 _�?�> 2 3h��8 2 Q/;B7AR.6A9�>L6~Z 2 Z98.68Z.I 2 6:_-?>=�Z 2 _�;<RWZ%8�;=Q5=¦6;= 2 >
_ 2 =.68>/Z@Q¿:d>@? F Z%8 2 ;B>�?:R 2 ;<RËZ98 2 :d?A9B9<?DI!;BR�7.=¦?:;<R�Z@Q�¨

��� ��r�qs�[�!�@}��@uIwdqszNmsz-|�}/�s}/z�u�|sw=r[}��@uIwdqez
132 6A_-?c=-Z¾Z98 2 ;<RUC 2 >LQ 2'4�2 Z@6 _ 2�7 6�O 7 >/?�Q/Q¾Q 2�7 Z/;B?AR 7 6A9 7 ?�B

9=6~Z 2 _ ;<R w } Ú�y 68R._ ;BR =.68>/Z/; 7 ?.9B6A>aI 2 ?.Q 2 Z%8 2 _-;NW 2 > 2 R�Z/;=689
2	E =�> 2 Q@Q/;<?:R O�QSRT=U M�
 O 7 ?�Q B 7A;VC 2 R ;BR a»u 3 p z ºcq ?>:�Z%8.6~Z�=¦6DB
= 2 >J3H��8 2<2 R 2 >@7>ON?;:�68R�Z@;<R 2 ?-Z/>@;BR�?Ñ;=Q�7A;VC 2 R�;<RÎZ 2 > F Q�?>:)Z%8 2
=n?:Q/;­Z@>/?:R 2 R 2 >@7>O A Ð 68R¦_ ?>:�Z98 2 68R�7:9 2fBa4�2 Z�I 2�2 R Z98 2 6AR�B
Z/;BR 2 ?-Z/>@;<R.?Ñ68R._ÚZ98 2 =n?:Q/;<Z/>@?ARÎ_-;<> 2�7 Z/;B?AR.Q�¨

A T I
A Ð d�� ÉQ�� p A Ð � Ê Ð 7 ?:Q Bcq�
��4M G p | q

I�8 2 > 2�� É I p�� H� ��� HM ��� H Ð q�
�p z � M q I QcØ z R |�U 2 P�3���8 2
Z�IO?�Z/?AZ@689 7 >@?:Q@QºQ 2�7 Z@;<?:R.Qb6A7A> 2�2 68Z Q�º U 2 P�C)6AR._øZ98 2 R 2 I
7 >@?:Q@Q�Q 2�7 Z@;<?:RË68Z0z º U 2 P p�Ú>º U 2 P q ;=Q�� ÅÓp@Q z Å.q Q F 689B9 2 >s3

��� �"! �@wv}/z#�@�
M�?A9B9B?DI!;<R�7 Z98 2 Z@>@6:_-;<Z/;B?AR.6A9 6>=A=�>@?:6 7 8 68R¦_ _-;NW 2 > 2 R�Z/9VO

:d>@? F w Ú } y I 2 ;<R 7 9V?._ 2 ;<R a»u 3 Ú Z98 2 _ 2 Z 2�7 Z/;B?AR 2%$x7 ; 2 R 7 O�6AQ
6d:¼?�R 7 Z/;B?ARW?>:'Z%8 2 Z/>%? 2§2 R 2 >@7>O ?>:'Z%8 2x2 C 2 R�ZJ3Úc�RøZ98�;=Q*I�6�O
I 2 _ 2 Q 7 >/; 4�2 Z98 2 :v6 7 ZOZ98.68Z'Z%8 2,2	E = 2�7 Z 2 _ÚRm? F<4�2 >LQ�?>:
Q�;B7AR¦689
2 C 2 R�Z@Q&���ÇQ98�?>?.9B_N;<R 7 9V?._ 2 6A9<9�> 2 9 2 C~68R�Z�_ 2 Z 2�7 Z/?:>�_ 2 = 2 R¦_ 2 R�Z
: 2 68Z9?�> 2 Q�¨�9<?�Q/Q�?>: 2 C 2 R�ZLQ!_�? 2 Z/?�9B;<7c8�Z�6~Z�Z 2 RU?.68Z/;B?AR1C�0r? 7 Z9?¦6DB
Z/;B?AR¦Q�?>:�Z98 2 RU? F<4�2 >�?;:A=r8�?8Z@? 2 9 2�7 Z@>/?:R.QeC~_ 2 Z 2�7 Z/?:>
7 2 ? F.2 Z/>%OAC
ª�¬�µ(' 3§��8 2 Q 2 : 2 6~Z%?�> 2 Q�=�>@?�_A? 7	2 68Rø; F = 2 >9: 2�7 Z pF_ ]*) Q�º>ºmÅ.q
_ 2 Z 2�7 Z/;B?AR 2%$x7 ; 2 R 7 OAC�Z%8.6~Z F'2 6AR.QbZ98.68Z�?:R�9VO 6�:d>L6 7 Z@;<?:R�?;:
Z98 2 =�>@?-_�? 7	2 _�=¦?�Q�;<Z/>@?AR¦QÑ;=QÚ6 7 Z9?.6A9<9VO _ 2 Z 2�7 Z 2 _�3 132 8.6�C 2
;BR F ;BR._�6AR ·D³Dª	­9·�Âcª§ª,+�µ	®¡ª�©�µ.-t2 C~689V?.68Z 2 _ 4 OË6ÑU Y =�>/? 7�2 B
_�?�> 2 C�R.6 F'2 9VO Q�q Q/; F ?�9=6~Z/;BR�7�Q 2 C 2 >@6A9 2 C 2 R:ZLQ�I!;­Z%8 Z@>9? 2.2 R�B
2 >@7>OfA Ð 4 ?-Z!9<? 7 6~Z 2 _V;BRÑZ98 2 C~68>@;B?>?.QP=¦?�Q�;<Z/;B?AR¦Q'6AR._ 2�F ;<Z�Z 2 _
;BRÑ689B9r=n?:Q@Q�; 4 9 2 _-;B> 2�7 Z/;B?AR¦QeCAZ98 2 RÌz q�7 ?>?�R�Z@;<R�7ÄZ%8 2 :d>L6 7 Z/;B?AR�?;:
Z/; F'2 Q�Z98.68ZÇ6AR 2 C 2 R�Z�;=Q�> 2�7 ?A>L_ 2 _�Cr�.R.6A9<9VO Úmq _ 2 _�? 7 ;<R�7Ë689=Q�?
Z98 20/ Q F'2 68>@;BR�7"1 p I 6�C 2 >L687 2�2 >@>@?A>!6AQ�6.:¼?�R 7 Z/;B?ARÎ?;: A Ð q 3
132 68>@7>? 2 ;BRi:v6�C:?A>O?;:�?c?�>�=�>@? 7�2 _�?.> 2�4 O 7 ?:R.Q�;=_ 2 >/;BR�7ºZ%8 2

:d?A9B9B?DI!;<R�7 Q/;­Z%?.6~Z@;<?:R13 c F 6A7A;BR 2 Z�I'? _ 2 Z 2�7 Z/?:>@QËZ%8.6~Z _-;NW 2 >
4 O�Z%8 2 _ 2 Z 2�7 Z/?:> 2%$x7 ; 2 R 7 O ¨ _ I#Q�º>ºUÅ ;BR Z98 2 �¦>@Q�ZÚ?AR 2 C
_cI Q�ºUÅ ;BR�Z98 2 Q 2�7 ?AR¦_�C¦6AR._dI!;­Z%8 6�>@68Z 2 ?>:¤=n?:Q/;<Z/>@?ARa=�>@?;B
_�? 7 Z/;B?AR 2�u ?.6A9�Z/?ÇZ98 2�4 6 7 s�7A>@?>?.R._º>L6~Z 2 3�KU?A=A=n?:Q 2 Z98.68Z 2 6 7 8
?;:�Z%8 2 Q 2 _ 2 Z 2�7 Z@?A>LQ�? 4 Q 2 >9C 2 _Ë?AR 2<2 C 2 R�Zs3Ê` 7�7 ?A>L_-;<R.7�Z/?ÑZ%8 2
=�>@? 7	2 _A?�> 2 ?>:xw Ú } y.p ?.Q 2 _�C 2 3 7¦3<COZ@?a? 4 Z@68;BR�Z98 2 ;<>��)6 4 3'P�c q
Z98 2 =�>@? 4 6 4 ;B9<;<Z�ObZ%8.6~Z'Z98 2 ? 4 Q 2 >%C 2 _ 2 C 2 R�Z';=Q�_�? 2 Z/?46ºQ�;B7AR¦689

;=Q*} ºUÅ ;BR 4 ?8Z%8 _ 2 Z 2�7 Z@?A>LQeC�Z%8.6~ZtI 2 �.R._L=.68>L6A_�? E ; 7 6A9�¨�Z98 2
4�2 Z/Z 2 >�Z%8 2 _ 2 Z 2�7 Z/?:>sC¦Z98 2 8�;B7>8 2 >ÊQ98�?>?.9B_ 4�2 Z%8 257 8¦68R 7�2 Q�?>:
6ÚQ�;B7AR.6A9D3�c�R.Q�Z 2 6A_�Cn6A_-?c=-Z/;BR�7Ñ?c?�>H=�>@? 7	2 _�?�> 2 C�Z%8 2 =�>@? 4 6 4 ;B9¾B
;<Z�O Z98.68ZºZ98 2i2 C 2 R�Zb;BQb_�? 2 Z@? 6 Q/;<7:R.689�;=Q5} ºmÅ ;<R Z%8 2 �.>LQ[Z
_ 2 Z 2�7 Z@?A>Ä68R._ RUÅ ;<R Z98 2 Q 2�7 ?:R._�?AR 2 C I�8�; 7 8�I 2 �.R._ F ?A> 2
=.9B6>?.Q�; 4 9 2 3
1L2 > 2�7 6A9<9 p ;BRN687:> 2�2�F'2 R�Z¥I!;<Z98�w Ú }-Cc| Ú�y¯q Z98.68Z»:d?:>'68R 2 C 2 R

F ?:> 2 > 2 �¦R 2 _N68R.6A9NO-Q/;BQ�?;:�Z98 2 _�68Z@6.C:?:R 2 Q98�?>?.9B_VR.?8Z�?.Q 2 Z98 2
6�C 2 >L687 2 _ 2 Z 2�7 Z@;<?:R 2%$x7 ; 2 R 7 O:C 4 ?-ZVQ@8�?c?�9=_W>@68Z98 2 > 2 C~689V?.6~Z 2
Z%8 2 Q9= 2�7 ;N� 7 _ 2 Z 2�7 Z@;<?:R 2%$x7 ; 2 R 7 O�68R._ 4 6 7 s�7A>@?>?�R¦_N>L6~Z 2 :d?A>
6ARUOV;<R._�;NC�;=_�?.689 2 C 2 R:ZJ3�c�RN?c?�>�?�R._ 2 >@Q�Z@6AR._-;BR�7.C-6 7 ?:>/> 2�7 Z/;B?AR
?:Ra;BR._-;VC�;B_�?¦689 4 6AQ/;=Q�?>:�Z98.;BQ�Z�OU= 2 I�6AQ5= 2 >@:d?:> F'2 _�?AR.9NOøZ/?
6:Q/Q 2 Q@Q'Z98 2t2 >/>@?A>LQ'?ARËZ98 2t2 R 2 >@7A; 2 QO?>:�Z98 2t2 C 2 R�Z@QsC�Q 2�2 w Q�S;y 3

�<"#& �6Z§kUe�e�[JbÌZ�2�jf^ 5UZ>jf^ �6`r`"2
1L2t2 Q�Z/; F 68Z 2 Z98 2 Z98 2 ?A> 2 Z/; 7 6A9J=.68>L6 F'2 Z 2 >LQ 4 OVZ98 243 H;¨

3 H65 � z87
]:9�;(< =>< � 9B?A7 p�? ]�q G p } q

I�8 2 > 2�?;] ;BQÎZ%8 2 9B;Ns 2 9B;N8.?�?-_ ?>:�6ARmO _ 2 Z 2�7 Z/?A> p,@ G�A=G:B 68> 2
Q98�?:>�Z%8.68R._.Q*:d?:> � 6 F ;B?>s~6AR._ 2 Btc�cyC)c[UÄMÇC�M�6;s-Q/6AR q 3 1L2 ?.Q 2
5�?:;BQ@Q/?ARVQ[ZL6~Z@;BQ�Z/; 7 Q�~�_�>/?c=A=�;BR�7 7 ?:R.Q�Z@68R�Z p ;<>@> 2 9 2 C~68R�Z q :v6 7 Z@?A>LQeC
Z%8 20/ ?�R 4 ;<R.R 2 _C1.9<;Vs 2 9<;V8�?�?-_Ú?>: 2 6 7 8Ë?;:�Z%8 2*Ú _ 2 Z 2�7 Z/?A>LQ�;=Q�¨

? ] I È ÉCD	EGFIHKJML�N ] L YPOPQ E=R9 E È HKJML�S>N�T	E Y
YVUXW SH d F D'pFE = G A Ð G%7 ?�Q B = q�? = p A Ð q O A ÐZY Ø

p � q

1L2 _ 2 R�?AZ 2�4 O D'pFE@q Z%8 2 ;BR�Z 2 7A>L689.?>: D'pFEHG A Ð G97 ?�Q Bcq ?DC 2 >�Z98 2
C~6A>/;=6 4 9 2 Q A Ð 68R._ 7 ?:Q B 3�c�R�c[UÄMÇC.Z%8 2 9B;VC 2 B\Z/; F'2 :d>L6 7 Z@;<?:RÎ;BQ
Õ ] I ºAØ R>º }c}�68R._ Z98 2 _ 2 6A_UB\Z/; F'2 ;=Q\[ ]1I ºAØ º>Ú }VQsC�I�8 2 > 2 6AQ
:d?:>ÄZ98 2 ?AZ98 2 >b_ 2 Z 2�7 Z/?:>@Q*Õ ]4I Q 68R._�[ ]cI ºAØSa 6 7 8 _ 2 Z 2�7 B
Z@?A>ÑQ@6�I K ]a2 C 2 R�Z@Q�~�Z98 2 ;<>VZ@; F'2 C 2 R 2 >@7>O�6AR._ 7 ?:Q/;BR 2 I!;­Z%8
Q9?A= 2 >@R�?DC~6�_�;<> 2�7 Z/;B?ARÎ68> 2,7 689B9 2 _ EX= C(A = 6AR._^] =�p�A\I�QcØNØVØ K1]�q 3?_= ;BQÚ6a2Ä6;?.Q@Q/;B6AR _�;BQ�Z/>@; 4 ?-Z/;B?AR Z%8.6~ZÚ;BR 7 9N?._ 2 QVZ%8 2Ä2 Q[Z@;¾B
F 68Z 2 _LC~689V? 2 Qº?;:OZ98 2x2 R 2 >/7cO/A = 68R._ Z98 2x2 >@>/?:>¾?;:OZ98 2i2 R�B
2 >/7cO � A = :d?A> 2 6 7 8�;BR._-;VC�;B_A?.689 2 C 2 R�ZsC�6 7�7 ?c?�R�Z/;BR�7h:d?A>ÚZ98 2
_ 2 Z 2�7 Z@?A>9Bt_ 2 = 2 R._ 2 R:Z 2 W 2�7 Z@Q)?AR 2 R 2 >/7cO F.2 6AQ9?�> 2�F'2 R�Z@Qs3½��8 2
;BR 7 9N?.Q/;B?ARø?;:�Z%8 2§2 >@>@?A>Ç?AR Z98 2§F'2 6:Q@?.> 2�F.2 R�ZÄ?>: 7 ?:Q B _-? 2 Q
R.?8Z 7 8¦68R�7 2 Q�;B7AR.;¾� 7 68R�Z/9VOËZ98 2 9<;Vs 2 9<;V8�?�?-_�C�Q�?ÌI 2 Q�; F =�9VOÎQ 2 Z
7 ?:Q B:I ] = :d?A> 2 6 7 8 2 C 2 R�Zs3FE�M);BR.689B9VOACAI 2 _-?VR�?AZ�;BR 7 9V?._ 2 6AR
2 >/>@?A>4?ARaZ98 2�2 C 2 R�Z4Z/; F'2 Q � EX= C'Q/;<R 7�2 Z%8 2 > 2 9=6~Z/;VC 2 Z/; F'2 ?>:
2 6 7 8 2 C 2 R�Z!;BQ�=�> 2�7 ;BQ 2 9VO F'2 6:Q@?.> 2 _�3
��8 2 6 4 Q�?:9N?-Z 2 Z/; F.2 Q�68> 2 R�?8Z�?.Q 2 _13¥��8 2 Z/; F'2 Q EX= 6A> 2 ¨

EX=�I E�`>a a�d�� EX= p�T;q

I�8 2 > 2�� EX=	I�E�bdcXe= � E�bdcXeE ;=QNZ98 2L2	E = 2 >@; F'2 R:ZL689Ä;BRA=A?-Z 68R¦_
I�8 2 > 21E `,a a6f º ;=QÄZ98 2 ?;W�Q 2 Z p ?:>º_ 2 9=6�O q Z/; F.2i462 Z�I 2�2 RøZ98 2
�¦>@Q�Z�R 2 ?-Z@>/;BR�?ÄZ%8.6~Z�> 2 6 7 8 2 _ºZ98 2Wa 68>/Z98 p Z98¦6~ZsC 4 O�_ 2 �.R�;<Z/;B?AR1C
? 7�7 ?�>@> 2 _Ú68Z E IÆºcq 68R._ÚZ98 2 �.>@Q�Z 2 C 2 R�Z�Z98.68Z�I�6AQ!_ 2 Z 2�7 Z 2 _�3

gKh úyîU�jipílk~î\ï¡� ��þnm�üLë��]ú��@üLé�
pí�odp>p�üLé�
rq<úyîm�,ipíts�p�u¾öºí�ûSí[é	�\ïA�jiJí¦ûyü � êJí
ú:q�
[úyïwv_xzyX{J�]ï
ë!í�üLïDêpî\í�
�ý~÷�í�ïDí�� �]épï��Dí�ü�
4yX{tx õ|qBúyîn�,ipí¿�!í�ûSí[é��Dï
ú:qnö�ü��eïtüLéÇüLé�
0�,ipí � üLï��n�Oí[ûSí[é	�\ïr}Búyê��)ú:qn��ô%~�ú:qlm�üLë��]ú��LüLé�
pí�odp>ptó



1L2 ;BR:Z@>/?-_�? 7	2 ?:R 2 =.6A>@6 F'2 Z 2 > E `,a a :d?A> 2 6 7 8�_ 2 Z 2�7 Z@?A>JC�68R._
��Z'Z98 2 ;<>¿C~689V? 2 Q»:d>/? F Z%8 2 _�6~ZL6�3¤��8 2 ;BR�Z 2 7:>@6A9.?DC 2 >�Z%8 2 Z@; F'2
;BRÑZ98 2 �¦>@Q�Z 2�E =n?AR 2 R�Z/;=689�:v6 7 Z/?:>'?>: a»u 3��º;=Q¿= 2 >@:d?:> F'2 _x:d>/? F
Z98 2¿F ? F.2 R�Z I�8 2 RbZ%8 2 �.>LQ[Z�R 2 ?�Z/>@;<R�?Ä> 2 6 7 8 2 Q1Z98 2Ca 6A>�Z%8ºZ@;<9B9
Z98 2§2 R._ø?;:�_�6~ZL6NZ@6;s�;BR�7.C EeI¹Úcº Q�~
Z98 2§7 ?:R._-;<Z/;B?ARøZ98¦6~Zb689B9
Z98 2 _�68Z@6N68> 2 ;<R 7 9V?._ 2 _ ; F =n?:Q 2 Q F ;<9=_ > 2 Q�Z/>@; 7 Z/;B?AR.QsC�Q@? 7 8 6AQ
E `,a a����� ) �ÄQeCpZ%8.6~Z�_-?ÇR�?8Z¤8.6�C 2 6Ê> 2 9 2 C~68R�Z)>@?A9 2 ;BR�Z98 2 68R¦689VO�Q/;=Qe3

����� m����L�sr�qe�Az�|
��8 2 =�>@? 4 6 4 ;<9B;<Z�OVZ98.68ZÊ68R 2 C 2 R�Z�;=Q�_�? 2 Z@? 4 6 7 s�7A>@?>?.R._Ú;=Q

_ 2 R�?8Z 2 _ 4 O	� = ;<R a»u 36�.3�ctZÊ;=Q 7 689 7 ?�9=6~Z 2 _�6:Q
� =\I � p A =�q ¨
� = ;=QNZ98 2�´§ª�·�¸�«�­9ª�²Ä4 6 7 s�7A>@?>?�R¦_�>@68Z 2 :d?A>ËZ98 2 7:;NC 2 R 2 R�B
2 >@7>O�w ,HÇ��8U 2 P y 3���8 204 6 7 s�7:>/?c?�R._�_-;=Q[Z@>/; 4 ?-Z@;<?:RN_-;NW 2 > 2 R�Z/;=689
;BRVZ/; F'2 C 2 R 2 >/7cO�6AR._ 7 ?�Q�;BR 2 ;=Q
� p A Ð q�
 zA~�Z98 2 :v6 7 Z@?A> Q�
 z¾_ 2 B
Q 7 >@; 4�2 Q¾6d?�R�;N:d?A> F×7 ?:Q/;<R 2 _�;BQ�Z/>@; 4 ?-Z/;B?AR13Ì��8�;BQ¾_ 2 �.R�;<Z/;B?ARW;=Q
_-;NW 2 > 2 R�Z§:d>/? F Z98 2 ?:R 2 ?;:¾X�X�C�� =:I F � p A Ð q�?|=�p A Ð q O A Ð CZ98¦6~Z _-?c? 4 9 2 QËZ98 2 _ 2 Z 2�7 Z@?A>9Bt_ 2 = 2 R._ 2 R�Z 2 W 2�7 ZLQ�?AR 2 R 2 >@7>O
F'2 6:Q@?�> 2�F'2 R:ZJ3§w K 2�2 `�=A= 2 R._-; E `#?;:0w | Ú�y :d?:> F ?A> 2 _�;BQ 7 ?.Q@B
Q/;<?:R13 y ��8 2i2 C 2 R:ZLQº?>: � 6 F ;<?cs~68R._ 2i462 9<?DI T U 2 P 8¦6�C 2 6
8�;B7>8 2 > 4 6 7 s�7A>@?>?�R¦_�>L6~Z 2 Z%8.68R§:d?c?�R._ 4 OVX
X�C:Z98�?�Q 2 6 4 ?DC 2�R
U 2 P 6�9<?DI 2 > 4 6 7 s�7:>/?c?�R._Ú>@68Z 2 C�I�8.;<9 2 Z98 2 ?AZ98 2 >!?AR 2 Q!Q[ZL6�O
689 F ?:Q�Z�?.R 7 8.68R.7 2 _13<��8 2'7 8.68R�7 2 Q�:d?A>tM�6;s-Q@68R 6A> 2 ;<R¦Q[Z 2 6A_
R 2 7A9B;<7:; 4 9 2 3�ctZN;BQ.:v6A;<>VZ@?�6AQ@Q@? F.2 ;BR 7A?�?-_¼6>=A=�>@? E ; F 6~Z@;<?:R
Z98¦6~ZsC�;BR Z98 2 Z/; F.2 I!;<R¦_-?DI#?>:!;<R�Z 2 > 2 Q[ZJC
c[U�M0? 4 Q 2 >9C~68Z/;B?AR.Q
68> 2 Q/6;: 2 687:6A;<R¦Q[Z 4 6 7 s�7:>/?c?�R._ 7 ?AR�Z@6 F ;<R.68Z/;B?AR13

!�!�!�" X $'&�!%$:9P-.&�(*!%$x)�� 2 -�� + 9C
 /�(<!���&0!�),$
c�RVZ98�;=QOQ 2�7 Z/;B?ARiI 2 _ 2 Q 7 >@; 4�2 Z%8 2 =.6A>@6 F'2 Z 2 >/;VÇs68Z/;B?AR�?;:�Z%8 2

R 2 ?-Z/>@;<R.?c0r? E Z98.68Z�I 2 6:_-?>=�Zs3 132 _ 2 Q 7 >/; 462 Z98 2 Q/;<7:R.689);BR�B
Z/>@?-_�? 7 ;<R�7øZ%8�> 2�2 / F ; 7 >@?:Q 7 ?c=�; 7 1 p ;\3 2 3<C�=A8UO-Q�; 7 6A9<9VO F'2 6AR�;<R.7;B
:¼?�9 q =.6A>@6 F'2 Z 2 >@Q�:d?:> 2 6 7 8¦=A8.6:Q 2 C�Z%8.6~ZJC)>@?>?.7>8�9VO Q9= 2 6;s�;<R.7.C
68> 2 R 2�2 _ 2 _ÚZ/? u ?.6AR�Z/;N:¼OVZ98 2 _A?�>@68Z/;B?ARË?;:)Z98 2t2�F ;BQ@Q�;B?ARd=�>@?;B
7	2 Q/QsC~Z%8 2 ;BR:Z 2 R.Q/;<Z�Ob?;:nZ98 2�2�F ;BQ@Q/;<?:R46AR._�Z98 2 6�C 2 >L687 2¿2 R 2 >@7>O
?;:�Z98 2 68R�Z@;<R 2 ?-Z/>@;BR�?:Qs3���8 2 6:_-?>=�Z 2 _ÑZ/; F'2 _�;BQ�Z/>@; 4 ?-Z/;B?AR.Q�6A> 2
7 ?:R.Q�Z/>%? 7 Z 2 _ÊZ/? 2 R�:d?A> 7	2 Z98 2»7 ?AR�Z/;BRU?�;<Z�O�?;:�Z%8 2 ;BR.Q�Z@68R�ZL68R 2 ?>?.Q
9V? F ;<R�?�Q�;<Z�OÑ68R¦_V?;:1Z%8 2 6�C 2 >L687 2�2 R 2 >/7cO46:Q¥:d?c?�R._N;<RÚZ98 2 RU?�B
F'2 >@; 7 689�Q/; F ?�9=6~Z@;<?:R.Qe3OU�?A> 2 ?DC 2 >JCUI 2 Z@>/; 2 _NZ/? F 6A;<R�ZL68;BRNZ%8 2
=.6A>@6 F.2 Z 2 >/;VÇs68Z/;B?ARN6:Q!Q�; F =�9 2 6:Q�=¦?�Q/Q/; 4 9 2 3

X " �»km]	k�biZ>\%Z>]�^���Z�23kU_A\�^f_�Z>[�\�]�^f_6`��J[��6Z>e

��� ��qyqJ{ w=z~�����Ams�@}

c�RÑZ98 2 9=6AQ�Z¿=A8¦6AQ 2 ?;:�Z%8 2 K GÙ7 ?A9B9B6>=.Q 2 Z98 2 R.6:Q 7�2 R�ZP=�>@?8Z@?;B
R 2 ?-Z/>@?ARWQ�Z@68> 2 CA?:9NC 2 QÄ;BR�6Ì8.?8ZbR 2 ?-Z/>@?ARWQ�Z@6A> p I!;<Z98W>L6A_-;V?.Q
D � � q 68R¦_bZ%8�;=Q�=�>@? 7�2 Q@Q);BQ 7 8¦68>L6 7 Z 2 >@;NÇ 2 _ 4 O46ÇR 2 ?-Z@>/;BR�?�Q�68R._68R�Z@;<R 2 ?-Z/>@;BR�?:Q 0r? E ?;:�689B9�Q9= 2�7 ; 2 Qs3½��8�;=Q
;BQ1Z98 2,µ%°�°DÀ¾®¯©mÂ =A8¦6AQ 2 ~
I 2 ?¦Q 2 Z%8 2 Q@? $.Ehµ ;<RËZ%8 2*7 ?:>/> 2 Q9=¦?:R._-;BR�7�Q@O F<4 ?A9=Qs3
`�>@68Z98 2 > 7 ?:RmC 2 R�Z/;B?AR¦689�=.6A>@6 F.2 Z 2 >/;VÇs68Z/;B?ARb?>:¦Z%8 2H2 9 2�7 Z/>@?AR

68R�Z@;<R 2 ?-Z/>@;BR�?10r? E C._-;NW 2 > 2 R�Z/;=689�;BRNZ%8 2t2 R 2 >@7>OV;=Q�¨

V���;pFEHG A T q I
Q

| �"! H
��]
p$# ] q&% U�| � D H�(' RT U p A T G�) � pXE@q@q Y p�Scq

I�8 2 > 2 Z%8 2 M 2 > F ;NB+*Ê;B>@6 7 Q9= 2�7 Z@>9? F ?;:)Z98 2 6AR�Z/;BR 2 ?-Z@>/;BR�?�Q�;BQ

' RT U p A T G�) � pXE@q@q I
AbHTQJd 2	E =½w A T 
�) � pFE@q�y p¡Rcq

��8 2 Z@; F'2 Q 7 689 2 ?;:�Z%8 2 =�>/? 7�2 Q@Q�;=Q�;BR 7 9N?._ 2 _N;<RVZ%8 2 :¼?�R 7 Z/;B?ARn¨

) � pFE@q I,) � 2�E =vw �CE�
Ap |�[ � q�y�Ø p@Q�ºmq

aPu 3 S _ 2 Q 7 >@; 4�2 Q 68R ;BQ/?8Z@>/?c=�; 732�F ;BQ@Q�;B?AR ?>:�6AR:Z@;<R 2 ?-Z@>/;BR�?:Q
:d>@? F 6ø_-;=Q[ZL68R 7�2 ! p I } º sU= 7 ;BR¼Z98 2�7 6:Q 2 ?;:�K G*Q�RcSmT ` q 3
w 1L2 ?.Q 2 Z%8 2 Q@O F54 ?:9 V � >@68Z98 2 >'Z%8.68R V Z/? 2�F =A8¦6AQ/;NÇ 2 Z%8.6~Z
0n6�CA?A>O?:Q 7 ;B9B9B68Z/;B?AR.Q�8.6�C 2 R.?8Z 4�2�2 RÎ;BR 7 9V?._ 2 _dO 2 Z y 3
��8 2 6AQ�Z/>@?>=r8mO-Q/; 7 6895:d> 2�2 =.68>L6 F'2 Z 2 >LQ 6A> 2 D � C ) � CÑ68R¦_[ � R.6 F'2 9VO ¨VZ98 2 >L6A_�;N?.Q�?;:�Z98 2d2�F ;<Z�Z/;BR�7 > 2 7A;B?AR p R 2 ?�Z/>@;<R�?

Q9=A8 2 > 2�q C
Z98 2 ;<R.;­Z@;B6A9�Z 2�F = 2 >@68Z9?�> 2 C�68R._øZ%8 2 Z@; F'2Ì7 ?AR.Q�Z@6AR�Z
?>:�Z98 2 =.>/? 7	2 Q/Qs3 1L2 > 2�7 689B9nI�8�; 7 8 68> 2 Z98 2 7 2 R 2 >/; 7,2	E = 2�7 Z@6DB
Z@;<?:R.Q�¨ D � Ö D � � I Q�º�� z º s F C ) � I Ú0� � U 2 P�C
68R¦_[ � I : 2 I�B F 68RUObQ 2�7 ?AR._�Qs3 .�6~Z%8 2 >�Z%8.68R§?.Q/;BR�7ÄZ98 2 Q 2<·.-�­�®¡°;­�® C
I 2 I!;B9<9O_ 2 _�? 7	2 Z%8 2 C~689V? 2 ?>:'Z%8 2 Q 2 =.6A>@6 F.2 Z 2 >@Q 4 O3��Z�Z@;<R�7
Z%8 2 K G*Q�R>SUT `�_�6~ZL6�CA6AR._b9=6~Z 2 >JC;I 2 I!;B9B9 7 ? F =.6A> 2 Z98 2 > 2 Q@?�9<Z@Q
I!;<Z98ËZ%8 2t2	E = 2�7 ZL6~Z@;<?:R.Qe3

��� �r�X�@r�}/uIwdqsz4� �:ms�@}
`�:IZ 2 >ÎZ%8 2h4 ?c?�R 7	2 CÇZ98 2 Q/; F ?�9B68Z/;B?AR.QÎ;BR._-; 7 68Z 2 Z98¦6~ZÎZ98 2

Q98�? 7 sdIO6�C 2 Cr=.>/?c=.687�6~Z/;BR�7V;BR�Z/?ÑZ%8 2 ?c?-Z 2 > 7 ?A> 2 ?;:�Z%8 2 Q�Z@6A>sC
9B?�?:Q 2 Q 2 R 2 >@7>O468R._ 2 C 2 R:Z%?.689B9VO�7 2 Z@Q'Q[ZL689B9 2 _�3)ctZ»:d?A> F Q�6ARÑ6 7 B
7 > 2 Z/;BR�7ÎQ@8�? 7 sÎZ%8.6~Z 2 R 7 9B?:Q 2 QÄ6N> 2 7A;B?AR ?>:O_-;=Q@Q�? 7 ;=6~Z 2 _ F 68Z@B
Z 2 >�68R._Ò8�?8Z È Ñ È É =�9B6:Q F 6.C�I�8 2 > 2 Z%8 2 I 2 6>s > 2 6 7 Z@;<?:R.Qº?>:
aPu 3 Q 7A;VC 2 >@;=Q 2 Z@? ;BR�Z 2 R.Q 2 Ï Ð 6AR._ ÔÏ Ð 9N? F ;BR�?:Q/;<Z/; 2 Qs3h��8.;BQ
2�F ;BQ@Q�;B?ARW9=6AQ�Z@Q�6a:d>L6 7 Z/;B?ARW?;:�6 Q 2�7 ?AR¦_�3 c�RWZ%8 2 `�=A= 2 R._-; E
I 2 _ 2 Q 7 >@; 4�2 ;BR F ?:> 2 _ 2 ZL68;B9BQ'Z98 2�7 ?AR 7�2 =-Z%?.689�Q 7 8 2�F'2 :d?:> ÔÏ Ð
2�F ;BQ@Q�;B?AR½¨�6ÑR 2 ?-Z/>@?AR�ZL68>@7 2 Z 2	E =n?:Q 2 _ÎZ@?N640r? E ?;:�Z98 2 > F 689
=n?:Q/;<Z/>@?AR.Qs3v��8 2 R 2 ?-Z@>/?:R.Q�68> 2 Z@> 2 6~Z 2 _46AQ�6ÊZ/>L68R.Q9=.6A> 2 R:Z)Z@6A>@B
7 2 ZJC>:d?:>�?AR.9NOV6ºQ F 689B9r:d>L6 7 Z/;B?ARV?;:�6AR�Z/;BR 2 ?-Z@>/;BR�?�Q�;=Q 2�E = 2�7 Z 2 _
Z@? 7 ?c?A=�9 2 I!;<Z98�Z%8 2 Q�Z@6A>s30��8�;BQÊ;=Q!Z98 2d·>µ�µ�­9ª�¬�®¡°;© =r8.6AQ 2 ~ I 2
?¦Q 2 Z98 2 Q@? $'E¦· ;<RËZ98 2*7 ?A>@> 2 Q9=¦?:R._-;BR�7�Q9O F<4 ?A9=Qe3
��8 2 =.6A>@6 F.2 Z 2 >/;VÇ 2 _ ÔÏ;Ð 0r? E ;BQ
V � / pFEHG A T q I E02143
576 1

�
J�8 � N:9Y U K � pFE@q Q Ð&; � p A T q�' Ð&; p ÔA Ð&; p A T q G�) / pFE@q9q Y G

p@Q>Q�q

I�8 2 > 24K � pFE@q ;BQºZ98 2 RU? F<4�2 >�?;:�Z@6A>/7 2 ZºR 2 ?-Z/>@?AR.Q�6AQ@Q@? F.2 _Z@? 462 68Z�> 2 Q[Z�68R¦_ÑZ%8 2 Z98 2 > F 6A9 0r? E ?>: =n?:Q/;<Z/>@?AR.Q�¨

' Ð&; p A Ð&; G�) / pXE@q@q I
AbHÐ ;

QJd¦2�E =*w A Ð ; 
�) / pFE@q�y p@Q z q

;=Q 7 689 7 ?�9=6~Z 2 _�6~Z 68R 6�C 2 >L687 2 =¦?�Q�;<Z/>@?AR 2 R 2 >@7>OAC R.6 F'2 9NO
ÔA Ð ; p A T q:I=<?> É EA@ H�B %�CED+FE É < >HG2IEJ

3 c�RWZ98 2d2 R 2 >@7>O >L68R.7 2 ?>:�;<R�Z 2 >@B
2 Q[ZJC A T I } � | º U 2 P�C:6¾Q/; F =�9 2 RU? F'2 >@; 7 689¦6;=A=�>@? E ; F 68Z/;B?AR
?>:�Z%8 2*7 >@?:Q@Q�Q 2�7 Z/;B?ARd:d?:>�=¦?�Q�;<Z/>@?ARË;<R�Z 2 >L6 7 Z@;<?:R.QO;BQ

Q Ð&; � p A T q�K
| Ø S:Y3Q�º É 0�0 AbHTQJd A T 
�p z>� º U 2 P q p@Q�Úmq

��8 2 _ 2 >/;VC~6~Z@;<?:Rº?;: aPu Qe3 Q>Q 6AR._ Q�Ú ;=Q)7A;VC 2 Rb;<RbZ98 2 6;=A= 2 R¦_-; E 3



��8 2 6�C 2 >L687 2¦2 R 2 >@7>O ?;:VZ%8 2 68R�Z/;BR 2 ?�Z/>@;<R�?�Q ;=Qø>/?c?�7>8�9VO
7A;VC 2 R 4 Oi} ) / 6AR._ÑZ%8 2 Q@= 2�7 Z/>%? F ;=Q!Q�9B;B7>8�Z/9VOVR�?ARABDZ%8 2 > F 689\C H
F ?:Q�Z/9VO4_A? 2 Z/?ºZ98 2 =.> 2 Q 2 R 7	2 ?>:�Z98 2�7 >/?�Q/Q�Q 2�7 Z/;B?AR Q Ð ; � 3�M.?A>2	E 6 F =.9 2 C�I�8 2 R ) / I Q>Ø } G z Ø } GnÚrØ }�U 2 PbC�I 2 7 2 Z��bA T�� 
�) / I} Ø } G } Ø z G } Ø º > 2 Q@= 2�7 Z/;VC 2 9NOÑ6AR._ � A T 
�) / I ºrØ ÚcR G�ºAØ | Q%G�ºAØ | Q
I�8 2 > 2 � A T 5�� �bA HT � � �bA T � H 3 `�R�?8Z%8 2 > F 68R.;¾: 2 Q[ZL6~Z/;B?AR
Z98¦6~Z!Z98 2 _-;=Q[Z@>/; 4 ?-Z@;<?:RË;=Q!R�?:R�B\Z98 2 > F 689�;=Q�Z%8 2 Q 7 689B;<R.74?>:
Z%8 2
9V? F ;<R�?�Q�;<Z�OtI!;<Z98�Z98 2 Z 2�F = 2 >@68Z9?�> 2 C~>@?>?�7c8�9VOº6AQ )��/ {-_-;¾W 2 > 2 R�Z
:d>@? F Z%8 2 Z%8 2 > F 689
Q 7 6A9<;BR�7 ) 0/ 3'c�R�?:>@_ 2 >�Z/?Ñ7:;NC 2 Q�? F.2 : 2�2 9NB
;BR�7 ?>:�Z98 2 68R�Z@;<R 2 ?-Z/>@;BR�? 2�F ;=Q@Q�;B?AR1C�;N:�I 2 Q9?A=A=n?:Q 2 Z%8.6~ZV6~Z
E I º I 2 8.6�C 2 ) / I z Ø }ÎU 2 P 6AR._	� / I ºrØNQ }
�	� p Q 2�2
� ?.Q�Z 462 9<?DI :d?:>O65=�> 2�7 ;BQ 2 _ 2 �.R�;<Z/;B?ARN?;:1Z%8 2 Q 2tu ?.68R�Z/;<Z/; 2 Q q I 2
7 2 Zº6N9V? F ;BR�?:Q/;­Z�O ?;: Q>ØVQ Y Q�º�� % 2 >@7 �8Q�~�Z%8 2 Q@6 F'2 9N? F ;BR�?:Q@B
;<Z�O 68R._ø6�C 2 >@6A7 2t2 R 2 >@7>O�I'?c?�9=_ 4�2 7:;NC 2 R 4 O 6 4 9=6 7 s 4 ?�_AO
_-;=Q[Z@>/; 4 ?-Z@;<?:R�I!;­Z%8 ) � I | ØVQ U 2 P 6AR._ D � I S z*s F 3
��8 2 > 2 6A> 2 Z�I'?�Z/; F'2 _ 2 = 2 R._ 2 R:Z u ?.6AR:Z@;­Z@; 2 Q);<R a»u 3 QcQ ¨�Z%8 2

RU? F<4�2 >�?>:
R 2 ?-Z/>@?AR.Q K � pFE@q 68R._ÚZ98 2 =n?:Q/;<Z/>@?ARÑZ 2�F = 2 >L6~Z9?.> 2) / pFE@q 3ËctZ�;BQ�Q[Z@>@6A;<7c8:Z9:d?A>%IO6A>@_�Z/? ;BR�Z/>@?�_A? 7	2 6ÎZ 2�F = 2 >L6~Z9?.> 2
Z98¦6~Z�;BR:Z 2 >%=¦?:9B68Z 2 Q¿:d>/? F 68RË;<R.;­Z@;B6A9nC~689V? 2 Z/?Ñ65�.R.6A9nC~689V? 2 ¨

) / pFE@qJI ) = dap:) D ��) = q�
 E[ /�� I I!;<Z98�� ) = I ) /
) D I ºrØ � ) � p�Q | q

I�8 2 > 2�) / _ 2 R�?8Z 2 QÑZ98 2�-A°D¸�®¯¬�­9°;© Z 2�F = 2 >@68Z9?�> 2 68ZÑZ98 23462 B
7A;BR�R�;BR�7 ?>:�6 7�7 > 2 Z/;B?AR p Z@? 4�2Ì7 ?AR�Z/>L6AQ�Z 2 _3I!;<Z98 ) � C)Z98 2h·D©6±
¬�®¯©�ª�«�¬�­�®¯© ° Z 2�F = 2 >@68Z9?�> 2 6~Z4Z98 2�4�2 7:;<R�R.;<R�7 ?>:�Z98 2a7 ?�?:9<;BR�7
=A8.6:Q 2�q 3 1 ;<Z98ÑZ%8�;=QP=¦68>L6 F'2 Z@>/;VÇs68Z/;B?AR1C:Z98 2 =n?:Q/;­Z@>/?:R�Z 2�F = 2 >9B
6~Z%?�> 2 > 2 6 7 8 2 Q ºAØ � ) � 6~Z E4I [ / C�Z98.68Z4;=Q'I�8.68Z4;=Q4R 2�2 _ 2 _
F 6~Z 7 8�Z98 2 6�C 2 >L687 2 6AR:Z@;<R 2 ?-Z@>/;BR�? 2 R 2 >@7A; 2 QsC�R.6 F'2 9NO:C¦Z@? 2 R�B
Q9?�> 2 6 7 ?AR�Z@;<RU?�?c?.Q 4�2 8¦6�C�;B?A>4?;:ÊZ98 2 6�C 2 >@6A7 2 6AR�Z/;BR 2 ?-Z@>/;BR�?
2 R 2 >@7>O p ;BR =.68>/Z/; 7 ?.9B6A>�6~Z�Z98 2Ì2 R._a?;:!Z%8 2 6 7�7 > 2 Z@;<?:R¦=A8.6:Q 2
68R¦_ 68Z¾Z98 2§4�2 7:;<R�R.;<R�7Î?>:�Z98 2x7 ?�?A9B;<R.7d=r8.6AQ 2�q 3'��8 2 =¦?DI 2 >��I Q � z F ; F ; 7 Q�Z98 2<462 8.6�C�;<?:>�:d?>?�R¦_�;<R�RU? F'2 >/; 7 6A9
Q/; F B
?�9=6~Z@;<?:R.Q�~�I 2 6A_-?c=-Z � I z�6:Q!6V_ 2 :v6>?�9<ZHCp6A9N? 2 3
G ?DI I 2 _-;=Q 7 ?.Q@QºZ%8 2 Z@; F'2d2 C:?A9V?-Z/;B?AR�?>:!Z98 2 RU? F<4�2 >4?;:

R 2 ?-Z/>@?AR.Q 2	E =¦?�Q 2 _4Z/?t=n?:Q/;­Z@>/?:R.Q K � pFE@q Cm=�>@?>=n?A>/Z/;B?AR.6A9�Z/?¾Z%8 29V? F ;<R�?�Q�;<Z�OÚ;BR�6 7�7 > 2 Z/;B?AR�3��0?.>!7A?:6A9JI'?c?�9=_ 4�2 6�9N? F ;BR�?�Q�;<Z�O
Z98¦6~ZsC-68Z'9 2 6AQ�Z¥:d?:> E Ö º C�_ 2�7 > 2 6:Q 2 Q�6AQ Q�
Ap�Q�d�E�
DºAØ }¾Q q 3���8�;=Q
4�2 8.6�C�;B?A>Ä;BQbQ@?�7:7 2 Q[Z 2 _ 4 O Z98 2 RU? F'2 >@; 7 689�Q/; F ?�9=6~Z@;<?:R.Q¾68R._
;=QV6A_�C:? 7 6~Z 2 _ 4 O�X�X¹w Ú } y 3 ,�?DI 2 C 2 >sC�I�8 2 R I 2 689B9<?DI Z%8 2
Z 2�F = 2 >@68Z9?�> 2 Z@?3C~6A>9O:C¥I 2 C~68>%OW689=Q�? Z98 2 9V? F ;BR�?:Q/;­Z�O:C�Z98¦6~Z
Q 7 689 2 QV6:Q K � ) �/ 3 ��8U?.QsC�I 2 R 2�2 _�Z@?W;<R 7 9V?._ 2 6AR 2�E =�9<; 7 ;<Z
:v6 7 Z/?:> p:) / pFE@q 
�) / q � 3 132 6A>/>@;VC 2 6~Z!?>?�>�=.> 2 Q 7 >/;V=-Z/;B?ARÌ:d?A>�Z%8 2
RU? F<4�2 >!?>:)R 2 ?-Z@>/?:R.Q 2	E =n?:Q 2 _ÚZ/?4Z98 2 > F 6A9n=¦?�Q�;<Z/>@?AR¦Q�¨

K � pXE@q I�� �� � Y � / Y�
 ) /
) / pXE@q � � Y � ; pFE@qQJd E�
DºrØ }�Q G p�Q } q

Z98 2 :d>L6 7 Z/;B?ARÑ?>:�R 2 ?�Z/>@?AR.Q 4�2 ;BR�7�Q 2 ZOZ/? � � I ºAØ ��3�� / ;=Q�Z%8 2
;BR�;­Z@;B6A9'6 7�7 > 2 Z@;<R.7 F 6:Q/Q 2	E =¦?�Q 2 _øZ/?ÎZ%8 2 =n?:Q/;­Z@>/?:R.QÄZ%8 2 > F 689
0r? E 3¥��8 2 Z@; F'2 Bt_ 2 = 2 R._ 2 R:Z�:v6 7 Z@?A>

� ;�pFE@q I 2	E =½w �*pFE�
 [ / q ; y`G p�Q � q

��� ipí�
pí�û��Fü%���]úyé qBîDúyë��jiJí��jiJí�îDë�ü � 
��]ï��Dî��]ìpê����]úyéx
�üLéNì8í,
pí[ï�
�î��]ì8í@

ì��!ü�� ù��]é�
ji��]é� q=ü�
��Dúyî � !süLé#"%$&"('*)%+-,."�
 iJí�ë���
�ü � ù8ú��\í[é	���Fü � �]é	�Dî\ú�
pê�
[í�

�\út
��]ï��Dúyî��¿�,ipí h í[î\ë�� o0/ �]î\ü�
P�,ipí[î\ë�ü � ïDù8í@
��Dî\êpë1!��]é5�jipí�îtüLé� yí0�:o¼�32
�jipü%��
pí�
[î\í�üLï\í[ïO÷�ipí[é#4�55�]é�
[î\í�üLï\í[ï/ý¦íyó  pó62GqBúyî�7.8&9;: 4�5 x õ3< �����,ipí
ù��]é�
 i��]é� |qBü�
��Dúyî½�]ï½�pó þJó

;=Qº;BR 7 9N?._ 2 _ Z@?�Z 2 > F ;BR.6~Z 2 Z98 2 6 7�7 > 2 Z/;B?ARh=A8¦6AQ 2 6~Z E Ö [ / 3
X
Xa?.Q 2 @fI�Q�º CmI�8�; 7 8§8.?DI 2 C 2 >�9 2 6:_�Q�Z@?b6,C 2 >9O�Q98.68>%=V_->/?c=
?>:�Z98 2 9V? F ;<R�?�Q�;<Z�O�6~Z E Ö [ / 3Äc�R ?>?.> 7 689 7 ?�9=6~Z@;<?:R.QeC�I 2 I!;B9<9
Q 2 Z¾;BR.Q�Z 2 6:_ @ I z-C
6 7 8.?A; 7	2 Z98.68Zº?;W 2 >LQÇZ98 2 6A_ACp6AR�Z@687 2 ?>:
9 2 6:_-;BR�74Z/?Ñ6VQ F ?�?AZ98 p > 2 6:Q�?:R.6 4 9 2 C 7 ?AR�Z/;BRU?�?>?¦Q q 9V? F ;<R�?�Q�;<Z�O
7 ?�>%C 2 C 7 9B?:Q 2 >ÑZ/?WZ%8 2 Z�OU= 2 ?;: 7 ?�>%C 2 Q':d?>?�R¦_ ;<R�RU? F'2 >@; 7 689
Q/; F ?�9=6~Z@;<?:R.Qe3¿w 1L2 I!;B9<9.Q98�?DI�;BR4Z98 2 R 2	E Z�Q 2�7 Z/;B?AR49V? F ;<R�?�Q�;<Z�O
7 ?�>%C 2 Q¿I!;<Z98 @fI Q�º 6AR._dI!;­Z%8 @:I z-3 y
��9<Z/; F 6~Z 2 9VOAC-Z%8 2 6 7�7 > 2 Z/;B?ARÌ=A8.6:Q 2 ;BRmC:?A9VC 2 Q Ú :d> 2�2 =.6A>@6 F B

2 Z 2 >@Q�¨=� / C ) / 68R¦_ [ / C�Z%8 2 Q/6 F.2 RU? F<4�2 >4?;:�=¦68>L6 F'2 Z 2 >LQ
?>:�Z98 2.7 ?�?A9B;BR�7x=A8.6:Q 2 3ÊM);BR.689B9NO:C6I 2 7:;NC 2 >L6~Z98 2 >�7 2 R 2 >/; 7t2�E B
= 2�7 Z@68Z/;B?AR.Q�?:R.C~6A9N? 2 Q�?;:nZ98 2 Q 2 =.6A>@6 F'2 Z 2 >@Q�¨&� / ;BQ 7	2 >/Z@6A;<R.9NO
9B?DI 2 >
Z98.6ARbZ%8 2 I�8�?A9 2 ?>?-Z 2 > 7 ?:> 2¿F 6AQ@Q p 6 4 ?>?-Z ºrØ �>�	� q ~ ) /
;=Q 2	E = 2�7 Z 2 _ÚZ/?�Q�;<Z�;<RNZ98 2 : 2 I U 2 P >L68R�7 2 ~�68R._1Cc�¦R.689B9NO:C�Z98 2
6 7�7 > 2 Z/;B?ARWQ@8.?>?�9=_ 9B6:Q[Zb6a:d>@6 7 Z/;B?AR ?>:!6 Q 2�7 ?AR¦_�Cn[ / Ö ºrØ }ÎQ
4�2 ;BR�7V64Z�OU=�; 7 689�RU? F5462 >s3

�<"#&¤Zmbil½`m]�kmj¤eH� ^ �¡\
c�RNZ98 2 =�> 2 Q 7 >@;N=�Z/;B?ARÑ?>:)X�6 F<4 68R._ËX1?:> 2 _-?.C:Z98 2 6 7�7 > 2 Z@;<?:R

6AR._ Z98 2Ì7 ?�?A9B;<R.7a=A8.6AQ 2 Qb68> 2'7 ?AR�Z 2�F =¦?:>@6AR 2 ?c?.Qe3Ì��8�;BQ<8.6AQ
Z%8 2§7 ?:R.Q 2�u ? 2 R 7�2 Z%8.6~Z,:d?:>ÄZ/; F.2 Q E4) [ / C�Z%8 2 68R�Z/;BR 2 ?-Z/>@;<R.?
_�;BQ�Z/>@; 4 ?-Z/;B?AR�;=QÚQ�Z/>@?AR�7:9NO 4 ; F ?-_�6A9�¨ 6~ZÑ9B?DI 2 R 2 >@7A; 2 QsC�;­ZN;BQ
_�? F ;<R¦6~Z 2 _ 4 O¾Z%8 2 68R�Z@;<R 2 ?-Z/>@;BR�?:Q :d>@? F 6 7�7 > 2 Z/;B?ARn~A68Z�8�;<7c8 2 >
2 R 2 >@7A; 2 QsC�;­Z!;=Q!_-? F ;BR.6~Z 2 _ 4 O�Z98 2 6AR:Z@;<R 2 ?-Z@>/;BR�?:QP:d>@? F 7 ?�?:9¾B
;BR�7¦3¤��8.;BQ¿:v6 7 Z!; F =�9B; 2 QsC.6 F ?AR.7bZ%8 2 ?8Z98 2 >OZ98�;BR�7�QeC-Z%8.6~Z!;<Z!;BQ
2 6AQ9O p Z/>@;NC�;=689 q Z@?b> 2�7 ?:R 7 ;B9 2 Z98 2 9B?DI 2 R 2 >@7>O 2 C 2 R�Z@Q'? 4 Q 2 >9C 2 _
4 O � 6 F ;<?cs~68R._ 2 B\c/cÊ6AR._ Z98 2 8�;B7>8 2 R 2 >@7>O 2 C 2 R:ZLQ¾? 4 Q 2 >9C 2 _
4 OVc[UÄM ;BRNZ98 2 �.>LQ[Z!Q 2�7 ?:R._J¨)Z98 2 OÑQ/; F =�9VO 4�2 9B?AR�7�Z/?�_-;NW 2 >@B
2 R�Z!6AR._ÎQ�; F ?.9­ZL68R 2 ?>?.Q�=A8¦6AQ 2 QO?;: 2�F ;=Q/Q/;<?:R13
,�?DI 2 C 2 >JC.Z%8�;=Q 4 ; F ?-_�689 4�2 8.6�C�;B?A>Ç?;:�Z%8 2 0r? E ;=QÇR�?8ZÄ? 4 B

Q 2 >%C 2 _�;BR RU? F'2 >@; 7 689¾Q/; F ?�9B68Z/;B?AR.Q�~ÄZ98 2 ÔÏ;Ð 0r? E ;=QÎ689 F ?:Q�Z
Z%8 2 > F 689Ç6~ZN6ARmOaZ/; F'2 C�6AR._�Z98 2 Q F 6A9<9Ç_ 2 C�;=6~Z/;B?AR¦Q§:d>@? F 6
Z%8 2 > F 689¾_-;=Q[Z@>/; 4 ?-Z@;<?:R _A?�>/;BR�7�6 7�7 > 2 Z@;<?:R p¡u ?.6AR:Z@;¾� 2 _ 4 O 6
R.?AR�B�Ç 2 >/? / =�;BR 7 8�;BR�7l1m=¦68>L6 F'2 Z 2 > q Z 2 R._ÚZ/?�_-;BQ@6;=r= 2 68>!_�?�>@;<R.7
7 ?�?A9B;<R�7¦3WM�?A>�Z98.;BQ4> 2 6AQ/?AR�C�I 2 =.68>L6 F'2 Z 2 >@;NÇ 2 Z98 2 6AR�Z/;BR 2 ?�B
Z@>/;BR�?10r? E 6AQ¿:d?:9<9B?DI�Q�¨

V RT U pFE@q I V / pFE@q�d p@Q�� � ;�pXE@q@q Y�V � pFE � [ / q�Ø p@Q�T>q
I�8 2 > 2:V / p > 2 Q@=13BC V � q ;=QÇ7A;VC 2 R ;<R a»u 3 QcQÌp > 2 Q@=13BC Scq ;<R Z98 2
7 6AQ 2 I�8 2 R�?:Q 7 ;B9<9=6~Z@;<?:R.Q�6A> 2 6 4 Q 2 R:ZJ3 . 2�7 689B9B;<R�7øZ%8.6~Z � ;�pFE@q6>=A= 2 68>LQ 2	E =�9B; 7 ;­Z@9NOW;BR aPu 3 Q }-C�;\3 2 3<C';<RaZ98 2 6 7�7 > 2 Z@;<?:R 0r? E C
;<ZN;=Q 7 9 2 68>ÚZ98.68ZÑZ98 232 W 2�7 ZN?;:¾Z%8�;=Q§:¼?�R 7 Z/;B?AR ;=QËQ�; F =�9NO¼Z/?
;BR�Z 2 >9=n?A9=6~Z 2H462 Z�I 2�2 RVZ%8 2 Z�I'?*=r8.6AQ 2 Q'?;:1R 2 ?-Z/>@;BR�? 2�F ;=Q@Q�;B?ARn~
;BRÎ?8Z%8 2 >�IO?A>L_�QsC:Z%8 2*7 ?�?:9<;BR�7'=A8.6:Q 2,4�2 7A;BR.Q!6A>/?c?�R._ E\I [ / 3
1L2 R�?AZ 2 8 2 > 2 6Ú9<; F ;­ZÄ;<R3I�8�; 7 8 Z98 2 9B;Ns 2 9B;N8�?�?-_ 4�2�7 ? F'2 Q

?.RA=A8UO-Q�; 7 6A9D3ºY'?AR.Q/;=_ 2 >�Z98 2'7 6:Q 2 I�8 2 R ?:R�9VOÎZ98 2 �.>@Q�Z 2 C 2 R�Z
_ 2 Z 2�7 Z 2 _ 4 O � 6 F ;<?cs~68R._ 2 B\c/c�:v689B9=QÄ;<RøZ98 2 6 7�7 > 2 Z/;B?AR3=A8.6AQ 2 3
c�:�Z%8 2 6 7�7 > 2 Z@;<?:R§I 2 > 2 Z@?º9=6AQ�Z'6tC 2 >9O�Q98�?A>/Z�6 F ?>?.R:Z'?;:�Z/; F'2 C[ /
? � E H C�68R¦_ ;¾: E `,a a ? � E H I ºAØVQ�ºUT QeC
Z98 2 68R�Z/;BR 2 ?-Z/>@;<R.?
06? E 6~ZÇZ98 2 Z/; F'2 ?>:�Z98 2 �.>LQ�Z 2 C 2 R�Z EWI � E E I ºi7 ?>?�9=_ 4�2 B
7 ? F'2 C 2 >%ON9=68>@7 2t2 C 2 R�;N:�Z98 2 RU? F<4�2 >Ç?;: 2�E = 2�7 Z 2 _�RU? F<4�2 >
?>: 2 C 2 R�Z@QV> 2�F 68;BR.QÑQ F 689B9D3 c�R Z%8�;BQÚ9<; F ;­ZJC!Z98 2 ;<R�Z 2 >L6 7 Z@;<?:R
>L6~Z 2 ;BR a»u 3 Úi4�2�7 ? F'2 QÇ9=68>@7 2 CnZ@?�?¦35��8U?.QsC1_�? 2 Z/?ËZ%8 2 :v6 7 B
Z@?A> D'pFE E G A Ð G%7 ?�Q B E q ;<R a»u 3A�.C:Z%8 2 9<;Vs 2 9<;V8�?�?-_ 7 68R 462,F 6A_ 26A> 4 ;­Z@>@6A>/;B9NO 9=68>@7 2 C 4�2�7 6>?.Q 2 Z%8 2a2	E =n?AR 2 R�Z/;=689�:v6 7 Z/?:>4;BR�Z98 2
Q@6 F'2Ä2�u ?.6~Z@;<?:R p Z98¦6~ZË_ 2 = 2 R._�QN?AR Z%8 2�2�E = 2�7 Z 2 _ RU? F<4�2 >



?;: 2 C 2 R�Z@Q q I!;B9<9�R�?AZ 7 8.6AR�7 2<F ? 7 813t��8 2 I�6�OÚZ@?Ë6�C:?A;=_ËZ98�;=Q
=�;<Z@:v6A9<9�;=QÊZ/?Ë> 2�u ?.;<> 2 6Ú9<?DI 2 >Ç9<; F ;­Z¾?:Rz[ / ;BR Z98 2 RU? F'2 >@; 7 689
7 6A9 7 ?�9=6~Z/;B?AR¦Qe3�` 9B; F ;<Z�Z98¦6~Z�;=Q�6A_ 2�u ?.6~Z 2 :d?:>!Z98 2 68R.6A9NO-Q/;BQO?;:
_�68Z@6i:d>/? F K G*Q�R>SmT ` ;=Q [ /�� ºrØ Ú Qe3 1L2 I!;<9B9�_ 2�F ?:R.Q[Z@>@68Z 2
2	E =�9B; 7 ;<Z/9VOVZ98 2 =�> 2 Q 2 R 7�2 ?>:1Z98.;BQ�?�Rr=A8UO�Q/; 7 689 4�2 8.6�C�;B?A>O?;:1Z%8 2
9B;Ns 2 9B;N8�?�?-_i:¼?�R 7 Z@;<?:RÎ9B68Z 2 >JC�I�8 2 RÎ_�;BQ 7 ?.Q@Q/;<R�7�;<Z@Q F ;BR�; F 6.3

/t"Y$.Z>[�\�]�^f_6`a`�e�g�^fjfjNkm\�^V`U_ e

, 2 > 2 I 2 _-;=Q 7 ?.Q/Q�Z98 2.2 W 2�7 ZLQÊ?>:�R 2 ?-Z/>@;<R.?N?�Q 7 ;<9B9B68Z/;B?AR.QÊ?AR
Z98 2 ? 4 Q 2 >9C 2 _ ÔÏ Ð 0r? E�2 Qs3���8 2 Q@?�>%C�;NC~6A9�=.>/? 4 6 4 ;B9B;­Z�O���:d?A> ÔÏ Ð
2�F ;<Z�Z 2 _ 4 O�Q@?A= 2 >@R�?DC~6�;=Q�_-; 7 Z@68Z 2 _ 4 OÄZ�IO?Ç_-;NW 2 > 2 R�Z�;<R�Z 2 >@6 7 B
Z/;B?AR¦Q�I!;­Z%8�Z98 2 Q�Z@6A> F'2 _-;V? F 3���8 2 �.>LQ[Z�;=Q�Z%8 2 ?.Q9?.689 F 68Z�Z 2 >
2 W 2�7 Z*w };|.Cr}>} y ?;: 7 8¦68>@7 2 _ 7 ?�>@> 2 R�ZO;BR�Z 2 >L6 7 Z/;B?AR.Q 4�2 Z�I 2�2 R ÔÏ;Ð
68R¦_ Z98 2d2 9 2�7 Z/>@?AR.Q�?;:!Z%8 2dF 68Z�Z 2 >J3L��8 2 Q 2�7 ?:R._W;=QbZ%8 2i2 :¯B
: 2�7 ZV?;: Ï � Ï ;BR�Z 2 >L6 7 Z/;B?AR.Q�w };��{�� º�y C�Z%8.6~ZV;=Q's�R�?DI!R�Z@? 4�2
; F =n?A>/Z@6AR�Zº;<R�Q9= 2�7 ;N� 7§7 6:Q 2 Q§w � Q C¤�cz y 68R._LI�8�?�Q 2§4�2 8.6�C�;B?A>
8.6:Q 4�2�2 R 7 9B6A>/;N� 2 _�;<R 7	2 >�ZL68;BR 6>=A=�>@? E ; F 6~Z@;<?:R.Q<w � Ú {��c} y 3ºc�R
?A>L_ 2 >�Z/?Î_ 2 Q 7 >/; 462 ?:Q 7 ;B9B9B68Z/;B?AR.Q�I 2 8.6�C 2 Z/?Î_-;BQ�Z/;BR�7c?�;BQ98 Z%8 2
Z�IO?�68>@>@6AR�7 2�F.2 R�Z@Q�?;:¾Z%8 2 R 2 ?-Z/>@;BR�? F 6AQ@QÚQ9= 2�7 Z@>9? F Z98¦6~Z
68> 2Ì7 ? F =.68Z/; 4 9 2 I!;­Z%8aZ%8 2 =�> 2 Q 2 R�Z5s�R�?DI!9 2 _-7 2 ?;:ÊR 2 ?-Z@>/;BR�?
=�>@?>= 2 >/Z/; 2 Q p Q 2�2 C 2 3 7.3BC�w �c� y¼q ¨VM�?:>����	��

��� F 6:Q/Qt8.; 2 >@6A> 7 8UO
Z98 2 Q@?�>%C�;NC~6A9J=�>/? 4 6 4 ;<9B;­Z�OÑ6AR._NZ98 2 ? 4 Q 2 >%C 2 _ ÔÏ Ð 0r? E 6A> 2 ¨

� I�� HÐ E GV RT U I � V � RT U dÆp�Q�� � qWV � RT�� G p�Q�Scq

I�8 2 > 2 I 2 > 2�7 689B9�Z98.68Z V � ;=Q!Z%8 2 0r? E ;BR 6 4 Q 2 R 7	2 ?>:�?:Q 7 ;B9<9=6DB
Z/;B?AR¦Qe3 132 8.6�C 2 6:Q/Q9? F'2 _ÎZ%8.6~Z V � RT � I V � RT�� 68R._ 2 6 7 8ÎZ 2 > F;=Q�Z%8 2 Q9? F ?;:�Z%8 207 ?�?A9B;<R�7 0r? E 68R¦_Ñ6 7�7 > 2 Z/;B?AR10r? E 3�c�R¦Q[Z 2 6A_
:d?A>��������������! F 6AQ@Q¿8�; 2 >L68> 7 8mO4Z%8 2 Ï � Ï ;<R�Z 2 >L6 7 Z@;<?:RÚ;BR�Z/>@?;B
_�? 7�2 QO6bQ9IO6>= 462 Z�I 2�2 RVZ%8 2 ÔÏ Ð 68R._ ÔÏ�" p$#-I ��?:>_[ q w � Ú {U�m} y
Q/?�Z%8.6~ZHI 2 8.6�C 2

� I�� HÐ E � D d%� HÐ % p�Q � � D qHGV RT U I � V � RT � dÆp�Q6� � qCV � RT=U Ø p�Q�Rcq

1L2 6A_-?c=-ZÎZ98 2 ?.Q9?.6A9b_ 2�7 ? F =n?:Q/;­Z@;<?:R ?>:bZ98 2¦F ; E ;<R.7 2 9 2 B
F'2 R�Z@QÄ;BR Z 2 > F QÄ?;:'Z98 2§F ; E ;BR�7�68R.7A9 2 Q�¨ � Ð % I Q/;<R B E % 68R._� Ð E I 7 ?:Q B E�H 7 ?:Q B E % I!;<Z98 B E[H I Ú }'&)( |�&468R._ B E % ) Q�º &6~Z R>RaÅ YÊ3 X�31M.?A>ÇZ98 2'F'2 6:Q@?.> 2 _ Q�?:9B6A>Ê?�Q 7 ;<9B9=6~Z/;B?AR3=.68>L6 F B
2 Z 2 >LQeC�Z98 2#a 68>/Z98 F 6~Z/Z 2 > 2 W 2�7 ZÊ;BQ�s�R�?DI!RËZ@? 462 Q F 689B9 p Q 2�2 C
2 3 7.3BCnw � T�y¼q 3 1L2 ;<R 7 9N?¦_ 2 ;­Z!;BRËZ98 2 68R¦689VO�Q/;=QO6ARUOmI�6�O 2 C~689V?.68Z@B
;BR�7ÄZ98 2 Q@?�>%C�;NC~6A9A=�>@? 4 6 4 ;<9B;<Z/; 2 Q¤I!;<Z98�Z98 2 5 . a U F ?-_ 2 9½w � S�y 3
c�R Z%8 2 7 6AQ 2 ?;:ÑR�?:> F 6A9 F 6AQ@QÄ8�; 2 >L68> 7 8UO�Z98 2 =�>@? 4 6 4 ;B9<;<Z�O� Ö ºrØ�T ;=Q�> 2 9B;=6 4 9VO<=�> 2 _�; 7 Z 2 _Ú68R._�>L6~Z%8 2 >¥=.> 2�7 ;=Q 2 9NO.s�R�?DI!R13
c�R.Q�Z 2 6A_�Cm:d?A>O;BRmC 2 >/Z 2 _ F 6AQ@Q»8�; 2 >L68> 7 8UOAC!� _ 2 = 2 R¦_�Q!Q[Z@>/?:R�7A9VO
?ARNZ98 2 ?�RAs�R�?DI!R F ; E ;<R.7�6AR�7A9 2PB E % 3�c�Ri:v6 7 ZsC�Z98 2 0.;V=d=�>/? 4 B6 4 ;<9B;­Z�O*� D p Z98¦6~Z u ?.6AR:Z@;¾� 2 Q�Z%8 2 9<?�Q/Q�?;:�6A_-;=6 4 68Z/; 7 ;<Z�OÚ6~Z!Z%8 2/ > 2 Q�?:R.68R 7�2 1�> 2 9=6~Z 2 _ÑZ@?4Z98 2 68Z F ?:Q9=A8 2 >/; 7,+�� H q ;=Q�¨
� D p A T G8B E % q I 2	E =

- � � HÐ %
ÚAØ } Y3Q�º É � 
 z º U 2 PA T � H G %/. G'p z ºcq

I�8 2 > 2 Z98 2 Rm? F.2 >/; 7 6A9JC~689V? 2*7 ?:>/> 2 Q9=¦?:R._�Q'Z/?4Z%8 2 Q9?A= 2 >/R.?DCp6
=�>@?;�.9 2 K Ð Ö Q�
�0 % 7A;VC 2 R ;<R w }c} y 3<��8 2 =�> 2 _-; 7 Z/;B?AR¦QH:d?:>ÊZ%8 2
ÔÏ Ð 0r? E ;BR Z%8 2 _ 2 Z 2�7 Z/?A> 7 ?>?�9=_ 4�2 Z 2 Q�Z 2 _�I!;<Z98 6N> 2 9B68Z/;VC 2 9VO

9=68>@7 2 6 F ?>?.R:Z�?;:Ç_�6~ZL6A¨N6 7:6A9B6 7 Z@; 7 Q@?A= 2 >@R�?DC~6 7 ?>?�9=_WZ%?�>@R
?c?-Z�Z@? 462 ?.Q 2 :¼?�9¦Z/?b_�;BQ 7 >@; F ;BR.6~Z 2 Z98 2 >@;<7c8:Z F 6:Q/Q»8�; 2 >@6A> 7 8UO:3
1L2 6AQ@Q@? F.2 Z98.68Z
68R 2�u ?¦689A6 F ?c?�R�Z�?;: 2 R 2 >@7>OÊ7A? 2 Q�;BR 2 6 7 8

Q9= 2�7 ; 2 Q p¡2�u ?�;V=.68>/Z/;<Z/;B?AR 8UOm=n?8Z%8 2 Q/;=Q q _�?�>@;BR�7 7 ?�?A9B;<R�7¦3¼Mr?�>@B
Z%8 2 > F ?A> 2 CmI 2 Q@?r=A=¦?�Q 2 Z98.68Z'Z%8 2 Z 2�F = 2 >L6~Z%?�> 2 ?;: ÔÏ�1 6AR._ ÔÏ T;=Q�;BR460� E�2 _4>L6~Z@;<?�I!;­Z%84Z98 2 ÔÏ;Ð Z 2�F = 2 >L6~Z%?�> 2 3�M�?A9B9B?DI!;<R�7'w � R�y
I 2 6AQ@Q@? F.2 ¨

)<p ÔÏ T q 
�)<p ÔÏ Ð q I )5p ÔÏ�1 q�
 )<p ÔÏ Ð q I�Q>Ø z G p z Q�q

1L2 Z 2 Q�Z 2 _WZ98¦6~Z46�C~689V? 2 ;BR�Z%8 2�Q 3 º B Q 3 }Ë?:>46 _ 2 C�;=6~Z/;B?ARW?>:
Z%8 2 6 F ?>?�R�Zb?>: 2 R 2 >/7cOøQ�Z/?:> 2 _ ;<R�R.?AR�B 2 9 2�7 Z/>@?AR�; 7 R 2 ?�Z/>@;<R�?
Q9= 2�7 ; 2 Q 4 O460:v6 7 Z@?A>�?>:JzÇ_-? 2 Q�R�?8Z�6;W 2�7 Z 7 >9? 7 ;=689B9NO¾Z%8 2 ��Z/Z 2 _
6AR�Z/;BR 2 ?-Z@>/;BR�? 0r? E 3
c�RbZ98 2 6 7�7 > 2 Z@;<?:R*=A8.6:Q 2 CDI 2 I!;<9B9�Q9?A=A=n?:Q 2
Z%8.6~Z�?AR.9NO Ï;Ð 68R¦_ ÔÏ;Ð 68> 2»2�F ;<Z�Z 2 _4;<R 2�u ?.6A9�6 F ?>?�R�ZsCDI�8 2 > 2 6AQV � / p ÔÏ " q IÆº 3 ��8 2 ��Z =�>@?DC�;=_ 2 Q16!> 2 6AQ/?AR¦6 4 9VO�:v68;B>
_ 2 Q 7 >@;N=-Z@;<?:R
?>:ÊZ%8 2 68R�Z@;<R 2 ?-Z/>@;BR�? 0r? E 68RUOUIO6�O:C 4 ?-ZÑZ%8 2a2 Q�Z/; F 6~Z@;<?:R�?>:
Z%8 2 6 F ?c?�R�Z�?;: 2 R 2 >/7cO 2�F ;<Z�Z 2 _V_�?�>@;BR�7º6 7�7 > 2 Z/;B?AR�Q98�?>?�9=_ 462
7 ?AR.Q/;=_ 2 > 2 _N6AQ!649<?DI 2 > 4 ?>?�R¦_�3 %

!�2i"#( 9C
6- 2r&e


c�RWZ%8 2 =�> 2 C�;B?>?.Q¾Z�I'? Q 2�7 Z/;B?AR.Q<I 2d7 ?:R.Q[Z@>9? 7 Z 2 _�C�Q[Z 2 = 4 O
Q�Z 2 =1CA6Ê9<;Vs 2 9<;V8�?�?-_*:¼?.R 7 Z@;<?:RbZ%8.6~Z�> 2 =�> 2 Q 2 R�Z@Q�Z98 2 =.>/? 4 6 4 ;B9B;­Z�O
:¼?.R 7 Z@;<?:R�?>:�Z98 2 ?DC 2 >@6A9<9�_�6~ZL6ÊQ 2 ZJ3 ��8.;BQ =�>@? 4 6 4 ;B9<;<Z�O,Cp6A>/; 2 Q
;BR
Z%8 2 =¦68>L6 F'2 Z 2 >LQ�Q@=¦6 7	2 6AR._ _ 2 = 2 R._�QÊ?ARÎZ%8 2<F ?-_ 2 9v:d?A>�Z98 2
6AR�Z/;BR 2 ?-Z@>/;BR�? 2�F ;BQ@Q/;<?:R13b`�QÄ6AR:Z@; 7 ;N=¦6~Z 2 _�C�Z98 2.F 6A;<R 7A?:6A9
?>:
Z%8�;=QP=¦6;= 2 >�;BQ'Z@?5C 2 >@;¾:¼OV;N:�Z%8 204�2 Q�Z@B���Z�C~689V? 2 QO?>:1Z98 2 =.6A>@6 F B
2 Z 2 >@QsC1Z%8.6~Z F 6 E ; F ;NÇ 2 Z98 2 9<;Vs 2 9<;V8�?�?-_�:¼?.R 7 Z@;<?:R1C)6A> 2 =r8mO-Q/;¾B
7 689B9NO�6 7�7�2 =-ZL6 4 9 2 3 132 > 2�F 6A>9sÄZ%8.6~Z�X
XË6:_-?>=�Z 2 _46,M�6�O 2 Q/;=68R
6AR.689VO-Q�;=Q I�8�;B9 2 I 2 ?.Q 2 60:d> 2�u ? 2 R�Z@;BQ�Z�6;=A=�>@?:6 7 81CDI�8�; 7 8�? 7�7 6DB
Q/;B?AR.6A9<9VO�9 2 6A_�Q'Z/?VQ/? F'2 _-;¾W 2 > 2 R 7	2 ;<RNZ98 2,7 ?AR��n_ 2 R 7�2 9 2 C 2 9=QeC
4 ?-Z�R�?8Z�;BRNZ98 2t4�2 Q�Z���Z�=n?A;BR�Z@Qs3
��8 2 Q�Z/>%? 7 Z%?�> 2 ?>: Z98.;BQ�Q 2�7 Z/;B?AR�;BQ�Z%8 2 :d?A9B9<?DI!;BR�7r¨ ;BR

K 2�7 ZJ3bc�Pø`YI 2 _ 2 Q 7 >@; 4�2 Z%8 2 Q/; F =�9 2 > p ?:R 2Æ7 ? F =¦?:R 2 R�Z q
F ?-_ 2 9DC�;<RdK 2�7 Zs3�c�P�M I 2 _ 2 Q 7 >@; 4�2 Z98 2�F ?A> 2�7 ? F =�9 2 Z 2.p Z�IO?
7 ? F =n?AR 2 R:ZLQ q¥F ?�_ 2 9\3¥��8�;BQ�Q 2�7 ?AR._§=¦68>/ZO;B9<9V?.Q�Z/>L6~Z 2 Q�Z98 2 ; F B
=¦6 7 ZÊ?;: 2 6 7 8Î; F =�>@?DC 2�F.2 R�Z�;<R�Z%8 2 _ 2 Q 7 >@;N=-Z@;<?:R�?;:�Z98 2 0r? E ~
Z%8 2 �.R.6A9�> 2 Q@?.9­Z�;=Q!_-;=Q 7 ?.Q/Q 2 _N;BRÎ_ 2 Z@6A;<9�;<RÄK 2�7 Zs3-c�PLMÌ}�3

X " ),_�Zig�`AbÌln`�_�Z>_A\*bÌ`"2�Z>j
, 2 > 2 I 2 9B;BQ�Z�Z98 2 > 2 Q@?.9­ZLQ'?>:1Z98 2 9B;Ns 2 9B;N8.?�?-_ F 6 E ; F ;VÇs6~Z@;<?:R

=.>/? 7	2 _�?�> 2 I�8 2 R�I 2 ;BR 7 9V?._ 2 ?:R�9NOÑZ98 2*7 ?�?:9<;BR�7.=A8.6:Q 2 3¤��8.;BQ
F ?-_ 2 9n8.6AQ��.=.6A>@6 F'2 Z 2 >@Q�¨
Z98 2 ÔÏ;Ð Z 2�F = 2 >@68Z9?�> 2 ) � C�Z%8 2 _�?�B
>L6~Z@;<?:R [ � C!Z%8 2 R 2 ?-Z@>/;BR�?:Q9=A8 2 > 2 >@6:_-;V?.Q D � 68R._�Z98 2 Z98�> 2�2
_ 2 Z 2�7 Z@?A>�?>W�Q 2 Z'Z/; F'2 Q E `>a a 3�ctZ�;BQ�;B_ 2 R�Z/; 7 6A9.Z@?ºZ98 2�3=a�E =¦?:R 2 RAB
Z@;B6A9 7 ?�?A9B;<R.7 F ?-_ 2 954N> 2 =¦?:>�Z 2 _ ;BR�w Ú } y C
689=Q�?ÚZ 2 > F'2 _ 3@F ;BR�;¾B
F ? F 4Ë?A> 3 Q�Z@6AR._�6A>@_�4 F ?-_ 2 9�;BR w z>� y 3Ì��8 2§7 ? F =.6A>/;=Q/?AR ?>:

ä pf�¿�]ï»�]é��Dí[î\í[ï����]é� ÄéJú��\íH�jipü%�'÷½� �,i5�,i��]ïOüLïDï\êpë!ù����]úyé4üLé�
4épí� � í�
����]é� 
�jipí�6�786*�]é��Dí[îtü�
����]úyépï�÷�íO÷�úyê � 
�í��sù8í�
��¥�,ipí,9;:�< "�= '("�ú:q1í � í@
��Dî\úyé
üLé����]épí[ê��Dî��]épúÄí�ûSí[é	�\ï»
pêpî��]é� Äü�
�
[î\í����]úyé�q<úyî��]éeûSí[î��Dí�
�i��]í�î\üLî�
 i �büLé�
qBúyî?>�@,A õ32�ü i��sù8ú��jipí[ï��]ï¥�,i~ü%�»
�üLéºìAíP�\í[ï��Dí�
b÷½� �,i !süLé�
 2c�\úÊï\úyë!í
í����Dí�é	�*2:í���
 � ê�
pí�
Äì ��!Jè��¥��ñZsSò@æøúyìpïDí[îDûyü%���]úyépïCB òLõEDIó



 (MeV)cT
2 2.5 3 3.5 4 4.5 5 5.5 6

 (
1

0
 K

m
)

c
R

1

2

3

4

5

6

7

8

9

10

Cooling

LL

Ø�Ô�°Ê©.¶J����� qº|sw��¾}/z��[wdqsz�mJ{��Ämsrd�sw=z�mJ{¦|sw=�[uIr/wIo@�AuIwIqsz����Lqer!u���} �[qyqJ{��
w=z~���Amer�m	�¾}/uD}/r/��

�Omsz-|���� � � �:}
�srtms�Ä�dr[}�|@� �[qsz:uvqs�8r/��mer[}�u��:}'}����
�Aqsz-}/z�uIwdmJ{G�[qyqJ{ wBz8�Êr[}/�[�A{ u�� ÝJ¨JÛ msz-| Ös§pÛ � � l � ���@qJ{={Fq � w=z~��lnqsr�}[|Jq
msz�|Çlnm��¾oÇmez-mJ{ �e�[w=� � � ��}�|Jmsr&����qez�uvqs�8r��Çmer[}Êqe�Ar!r�}/�[�:{ u-�Lqsr�qsz-}�[q	�O�Aqez�}/z�u��[qyqJ{ wBz8���Äqy|~}@{ � � ��}No�}/�[u���u'�Aqsw=z:uI�Úmsr[}Ëms{ �@q |sw=���
�-{Fms�p}�| �
Z98 2x462 Q[Z9B��.Z5C~689V? 2 Qº?;:�X�X D � I | º s F C ) � I ÚrØ SrQ U 2 P�C[ � I | Ø ÚUT Q�68R¦_ E `>a a I º QHI!;<Z98 ?c?�>�> 2 Q9?�9­ZLQ�;=Q�Q@6~Z@;BQ@:v6 7 Z/?A>%O
Z98 2 687A> 2�2�F'2 R�Z 4�2 ;BR�7Ñ68ZOZ%8 2 9 2 C 2 9�?;: Q�ºUÅ 3
132 =.>/? 7	2�2 _ 68R¦_ u ?.6AR�Z/;N:¼O Z98 2 ; F =.6 7 Zb?>:'Z%8 2 ; F =�>/?DC 2 B

F'2 R�Z@Q�;<RNZ98 2 9B;Vs 2 9B;V8�?�?�_Î_ 2 Q 7 >/; 4�2 _N;<RÄK 2�7 Zs3.c�cy3
��8 2 ;BR 7 9N?.Q/;B?ARV?;:�Z%8 2 _ 2 Z 2�7 Z/;B?AR 2.$x7 ; 2 R 7 O _Jp A Ð&; q 7:;NC 2 Q�Z%8 2
Q/;<R�7:9 2,F ?:Q�Z!; F =n?A>/Z@6AR:Z 2 W 2�7 ZJ3�c�RÌ:v6 7 ZHI 2 ? 4 ZL68;BRn¨

D � IÆÚ>º s FgG�) � I | Ø z Q U 2 P G [ � I ÚrØ ScS Q Ø p zcz q
��Q/;BR�7�Z%8 2 R 2 I 7 >@?:Q@Q�Q 2�7 Z/;B?AR Q RT U M p A T U q :d?A>
Z98 2 ;BRmC 2 >LQ 2»462 Z@6_ 2�7 6�OxI 2 7 2 Z�Z%8 2 R 2 I 4�2 Q�Z@B���ZH=¦?:;<R�ZHC~689V? 2 Q�¨

D � I z;�5s FgG�) � I | Ø } S U 2 P G [ � I ÚrØ�T zbQ Ø p z Úcq�0?�>�6:Q/Q9? F =-Z/;B?ARË?ARËZ%8 2t4 6 7 s�7:>/?c?�R._ � = 8.6:Q!6�9B;<Z�Z/9 2*2 W 2�7 Z
?AR4Z%8 2 Q 2 C~689V? 2 Q)Z%8.6~Z 4�2�7 ? F'2WD � I z>��s F C ) � I | Ø } R U 2 P
68R¦_ [ � I ÚrØ SrQ Qe3
K�; F ;<9=68>@9NO0Z98 2 ;BR 7 9N?.Q/;B?AR ?;:ÎZ98 2 2 C 2 R�Za_-;<> 2�7 Z/;B?AR.QsC 7 ?:Q B�=
pXaPu 3 p z ºmq ;<Rhw } ÚDy¼q C�Z98.68ZH=�>/?-_�? 7	2 Q�¨

D � I z;�5s FgG�) � I | Ø | T U 2 P G [ � I ÚrØ ScS Q Ø p z;| q
��8 2 Cp6A9N? 2 QN?;: E `,a a =.68>L6 F'2 Z 2 >LQÑ6A> 2 6A9NI�6�O-Q§Ç 2 >/?a;<R�Z%8 2 Q 2
F ?-_ 2 9=QeC�68R¦_�;­ZO;BQ 2 6:Q@ObZ/? 7 ?ARUC�;<R 7	2 ?AR 2 Q 2 9N:nZ%8.6~Z'Z98�;=Q';BQ'_�? 2
Z/?bZ98 2 :v6 7 Z�Z98¦6~ZsC�;BRÑZ%8�;BQ'?AR 2�7 ? F =n?AR 2 R�Z F ?-_ 2 9\C�Z98 2 Q�;B7AR¦689
;=Q¿:d?A> 7	2 _ÚZ/?Ñ_ 2�7 > 2 6:Q 2 I!;<Z98ËZ98 2 Z@; F'2 3
��8 2 9=68>@7 2 > 7 8¦68R�7 2,7 ?AR 7�2 >@R.Q�Z%8 2 >L6A_-;V?.Q D � Z%8.6~ZÊ_�; F ;BR�B

;=Q@8 2 Q 4 Od| ºmÅ ;<R 7 ? F =.6A>/;=Q�?:RËZ/?�Z98 2 C~689V? 2 7:;NC 2 R 4 OËX
6 F<4
68R¦_WX1?A> 2 _�?.C
6>=A=�>@?:6 7 8�;<R.7ÚZ%8 2x2	E = 2�7 Z 2 _ R 2 ?-Z@>/?:R�Q[ZL68>º>L6DB
_-;V?.Qs3�c�RËM);B7.3 Q I 2 Q98�?DI�Z%8 2*7 ?:R:Z@?>?�>�=�9B?8ZLQ�;<RËZ%8 2ND � �7) �
=�9=68R 2 C�Z98 2 Z�IO?Ä=.68>L6 F'2 Z 2 >LQ¾Z%8.6~Z�Q@8.?DI Z98 2 9B6A>/7 2 Q�Z 7 ?:>/> 2 B
9=6~Z/;B?ARø6 F ?AR.7ÑZ98 2�F 3ºc�R 7:>@6�OdI 2 _->L6�I Z98 2 � SmÅ 68R¦_ R>ºUÅ

7 ?AR�Z/?c?�>LQ�9 2 C 2 9�Z98¦6~Z*I 2 ? 4 Z@6A;<Rø6A_-?c=-Z/;BR�7ËZ98 2 Q/6 F.2 =�>@? 7	2 B
_A?�> 2 ?>:nX�X�C~;<R 4 9=6 7 sÄZ%8 2H7 ?:R�Z/?>?.>@Q)9 2 C 2 9UI�8 2 R'I 2�7 ?AR.Q�Z/>%? 7 Z
Z%8 2 9<;Vs 2 9<;V8�?�?-_*:¼?.R 7 Z@;<?:R<:d?:9<9B?DI!;<R.7,K 2�7 3~c/cyCA;\3 2 3<C8;BR 7 9N?._�;<R�7¾6A9<9
Z%8 2 Q�Z/>%? 7 Z%?�>@6A9�; F =�>@?DC 2�F'2 R�Z@Q�_-;=Q 7 ?.Q@Q 2 _N6 4 ?DC 2 3
1 ;<Z98øZ98 2'4�2 Q�Z@B���Z*=n?A;BR:ZLQÄ;­Z¾;=Q,=¦?�Q/Q/; 4 9 2 Z@? 2 Q[Z@; F 68Z 2 Z98 2

Z@?8ZL689 2 R 2 >/7cO 2�F ;­Z/Z 2 _ 4 O¾R 2 ?-Z/>@;<R.?:Q);<RbZ98�;=Q F ?-_ 2 9\3 ,�OU=¦?AZ98�B
2 Q�;VÇe;BR�7�Z98.68Z�;BRºZ%8 2�7 ?�?A9B;<R.7�=A8.6:Q 2 689B9�Z�OU= 2 Q
?>:.R 2 ?-Z/>@;<R.?:Q)68> 2
2�F ;­Z/Z 2 _1C 2 6 7 8N?:R 2*7 6A>/>%O�;<R�746�IO6�OÑ6AR 2�u ?.689�6 F ?>?�R�Z!?;: 2 R�B
2 >/7cOAC�Z98 2 Z/?8ZL689 2 R 2 >@7>OV;=Q�¨

A �
Q�º � %�2 >@7 IÆÚAØ Ú>R1Y3Q�º É �����

� O E 
 D �s F � H 
 ) � pXE@qU 2 P � 0 Ghp z>} q
��8.;BQ�C~689V? 2 Q@8�?c?�9=_ 4�2'7 ? F =.6A>@6 4 9 2 I!;­Z%8 Z%8 2 7A>L6�C�;<Z@68Z/;B?AR.6A9
4 ;<R._�;<R�7 2 R 2 >/7cO�?;:�Z98 2 R 2 I 4 ?A>@RÄR 2 ?-Z@>/?:RºQ[ZL68>JC^A6� I p@Q�� } q��
Q�º�� % 2 >@7.3¤��8 2 X
X�> 2 Q9?�9­Z»:d?A> 2�E =¦?:R 2 R�Z/;=689 7 ?�?A9B;BR�7 F ?-_ 2 9¦;BQ
A � I } Ø º z �¼Q�º � % 2 >/7¦CpR.6 F'2 9VOÄ6 4 ;BR._-;BR�7 2 R 2 >@7>OÄ6~Z
Z98 2 ?A=A= 2 >
9B; F ;<Z
?>:-Z98�;=Q
>@6AR�7 2 C�I�8 2 > 2 6AQ�?c?�>�> 2 Q9?�9<Z@Q A6� IÆÚAØ }>} �¼Q�º�� % 2 >@7
;=Q�;BR 7 9V?._ 2 _N;BRËZ98 2t2�E = 2�7 Z 2 _Ë>@6AR�7 2 3

�<"#& ��`�g�`AbÌln`�_�Z>_A\�e*bÌ`"2�Z>j
G ?DI I 2 ;BR 7 9N?._ 2§4 ?AZ98 2�F ;=Q/Q/;B?ARL=A8.6AQ 2 Qs3ÚM.?A9B9<?DI!;BR�7ËZ98 2

?:>@_ 2 >�?>: K 2�7 Zs3�c/c�cyC�I 2 ; F =.>/?DC 2 C�Q[Z 2 = 4 OVQ�Z 2 =�C�Z98 2�2�F ;=Q/Q/;<?:R
F ?-_ 2 9�?;:�Z%8 2 6 7�7 > 2 Z@;<?:R�=A8.6:Q 2 3.�
?�_ 2 Q 7 >@; 462 6 7�7 > 2 Z@;<?:R�I 2
6:_�_ Ú R 2 I =A8UO-Q�; 7 6A9�=.68>L6 F'2 Z 2 >LQeC�R¦6 F'2 9VO ¨ÚZ%8 2 =¦?�Q�;<Z/>@?AR.Q
Z 2�F = 2 >L6~Z9?.> 2 ) / C
Z98 2 _A?�>@68Z/;B?AR ?;:OZ98 2 6 7�7 > 2 Z/;B?ARh=A8¦6AQ 2 [ /
6AR._ÚZ98 2 ;BR�;­Z@;B6A9�6 7�7 > 2 Z@;<R�7 F 6AQ@Q � / 3»K�?4Z98 2 9B;Vs 2 9B;V8�?�?�_Ú;BQ�6
:¼?.R 7 Z@;<?:R ?>: R =.68>L6 F'2 Z 2 >LQe3*��8 2.4�2 Q�Z,��Z¾> 2 Q@?.9­ZLQÇ6A> 2 7A;VC 2 R
;BRËZ@6 4 9 2 c�68R._ÌI!;B9<9 4�2*7 ? F'F.2 R�Z 2 _Ë;BRË_ 2 Z@6A;<9=Q 4�2 9B?DI¾3
��8 2 9=6AQ�Z 7 ?A9V? F R�?;:*�
6 4 3�cVQ98�?DI�Q�Z%8 2 C~689V? 2 Q +�3 H I3 H � � 3 HI CxI�8 2 > 2 3 H � ;=Q 7 6A9 7 ?�9=6~Z 2 _ I!;<Z98�Z%8 2 462 Q[Z�?:R 2 B

7 ? F =n?AR 2 R:Z F ?-_ 2 9�?;:�Z98 2 =�> 2 C�;B?>?.Q4Q 2�7 Z@;<?:R1C�;\3 2 3<C�Z98 2 9=6AQ�Z
7 6AQ 2 ?;:6=.> 2 C�;B?>?¦Q�Q@? 4 Q 2�7 Z/;B?AR p¼2�u 3czD| q C:6AR._ 3 HI ;=Q 7 6A9 7 ?�9=6~Z 2 _
I!;<Z98�Z%8 2HF ?-_ 2 9¦_ 2 Q 7 >@; 4�2 _�;BR4Z98 2 Q 2�7 Z/;B?ARV;BR._-; 7 68Z 2 _�;BR 2 6 7 8
9B;BR 2 ?;:H�)6 4 31cy3���8 2 9=68>@7 2 >ÄZ98 2 _�;¾W 2 > 2 R 7�2 C�Z98 2 9=68>@7 2 >ÄZ98 2
2 C�;B_ 2 R 7	2 :d?A>�6 7�7 > 2 Z/;B?AR½~�6 u ?.6AR:Z@;­ZL6~Z@;NC 2i2 C~6A9N?.68Z/;B?ARW?>:�Z98 2
2 C�;B_ 2 R 7	2 COZ@6;s�;BR�7W;BR:Z@?a6 7�7 ?c?�R�ZVZ98 2 ;BR 7 > 2 6AQ 2 _�RU? F<4�2 >Ñ?>:
=¦68>L6 F'2 Z 2 >LQeC�;=Q�=�>/?DC�;=_ 2 _N9=6~Z 2 >s3

��� ��� }��@u�qt��u���}�z-} � { w��p}@{ w��Aqyqy|� Jw��'��r�qs�s}!�¾}/z�uI��qt�!��}��@u � h�h
��8 2 �.>@Q�Zb9B;<R 2 ?;:��)6 4 3
c¾Q98�?DI�Q¾Z%8 2i4�2 Q�Z@B���Z�> 2 Q@?�9<Z@Qb? 4 B

ZL68;BR 2 _Ò?.Q/;<R�7 Z98 2 9B;Ns 2 9B;N8.?�?-_ :¼?�R 7 Z@;<?:R 7 ?AR.Q�Z/>%? 7 Z 2 _a;<R¼?>?�>
K 2�7 ZJ3-c�cO68R._ÚZ98 2,2�F ;=Q@Q�;B?AR F ?�_ 2 9J?.Q 2 _ 4 OÑX�X p R.6 F'2 9VOVZ98 2
F ?-_ 2 9 7 689B9 2 _ 38a¥E =¦?:R 2 R�Z/;=689 7 ?�?A9B;BR�7N6AR._ÎZ/>%?�R 7 6~Z 2 _ 6 7�7 > 2 B
Z@;<?:R	4Äw Ú } y¼q 3 1L2 Q 2�2 Z%8.6~ZÇZ98 25462 Q[Z9B��.Z0C~689V? 2 :d?:>�Z%8 2 ;BR�;<Z/;=689
6 7�7 > 2 Z/;BR�7 F 6AQ@Q#� / ;BQ5C 2 >9O 9=68>@7 2 6AR._ 8¦68>L_-9NOW6 7�7	2 =-Z@6 4 9 2
?:RÄ=A8UO-Q�; 7 6A9 4 6AQ/;BQ�¨�Z98.;BQ,=.6A>@6 F'2 Z 2 >�;=QÇ> 2 Q[Z@>/; 7 Z 2 _ 4 O � / )
ºrØ � � � :d?A>�Z98 2 > 2 6AQ/?AR.Q F'2 R:Z@;<?:R 2 _º;<R5K 2�7 ZJ3sc/c�c-`3z�3½��8�;=Q�> 2 B
Q9?�9<ZsCU8�?DI 2 C 2 >JCA;=Q';BRN6A7A> 2�2�F.2 R�ZPI!;<Z98iI�8¦6~Z¿:d?>?�R._ 4 OÑX�6 F54
6AR._�X1?:> 2 _-?.C6I�8�?x8.6�C 2*4�2�2 RÄ:d?A> 7	2 _ËZ@?x� E � / 5 ºAØ } � � C
R¦6 F'2 9VOaZ@?a;BR.Q 2 >/ZN6 3 =�>/;B?A> 4ø;<R Z98 2 ;<>Ë68R.6A9NO-Q/;BQs3 ��8�;=QN6:Q�B
Q9? F =-Z@;<?:R�> 2 _�? 7	2 Q
Z@? S Z98 2 RU? F5462 >�?;:6:d> 2�2 =.6A>@6 F'2 Z 2 >@Q)68R¦_
=.>/?-_�? 7�2 QOZ%8 2 Q 2,462 Q[Z9B���ZHC~6A9N? 2 Q�¨

D � I�Q z5s FgG ) � I } Ø | º U 2 P G [ � I | Ø | º Q G� / 5 ºrØ } �	� G ) / I z Ø º z4U 2 P G [ / I ºrØ�T;º Q p z;� q



±A�LÆ/�y© 
 � � � � � à 5 � 5 � 5 � `>a a ��� �
� Ó8½�� � Õ4�	�
� � ¹�� � à á � � Õ4�	�
� � ¹�� � ¹��

Ô�Ô ¶S¥ ß8© �pÝ �:© ¥sß ß8© ßsÖ ¶J© ßJ¥ §A© ×s¥ §8© ¶	�:© ×
Ô�Ô�Ô8  ¶
� �:© ÖJÖ �:© ×eÝ §A© ¨p¥ ¶J© ×Jß §A© ÝJ× §8© ¶s¶J© ¥
Ô�Ô�Ô8Í ¶
� �:© ¨J¨ �:© ×s¥ §A©F¶
� ¥8© �p× §A© ße¨ §8© Ö8© ¨
Ô�Ô�Ô�� ¶yÝ �:© Ýp¥ �:© ÝJß §A© ¥J¥ ¥8© �pß §A© ßsß §8© Ö8© ¨

³� 'Í�®�� Ô���� ��}Äo�}/�[u � �1u��emJ{ ��}/�Çq\��u���}Äms�[uIrtq/���8�e�[w��[mJ{.�Amer�m	�¾}/uD}/r/�
�Lqsrbu � q��[q	�O�Aqsz-}/z�uI� �Äqy|~}@{�z�}/�8uIr�w=z-q }!�Êw=�[��wIqsz � � m���� { wBz�}�qt�
u��8w=��uvmpoL{­}�w=��msz4wBz#�@r[}!�¾}/z�uvmJ{��[uD}D��uvq � mer�|Êu���}��1z-mJ{:w��O��rtqs�s}�|'�Am��
r�m��º}/uD}/r�w­xymsuIwdqsz � � ��}�{Fms�[u �[qJ{ � �Çz4� �Aq � �Ou���}!|sw � }/r[}/z ��}�o�}/u � }[}/z
u���} � � qt�bqs�8r�qsz�} �,�[q	�O�Aqsz-}/z�ub�,��qyqs{ w=z8�@� �Äqy|~}@{�msz�|Úu���} � � qt�
}�m����Vu � q��,�[q	�O�Aqez�}/z�u �Äqy|~}@{ �
I!;<Z98 +�3 H IYQ�ÚAØ |.3 1L237 689B9�Z%8�;=Q 4�2 Q�Z@B���Z�=¦?:;<R�Z��
�OK�Z/?
_-;=Q[Z@;<R.7>?�;=Q@8 ;­Z 4 OËZ98 2 Z@>9? 2 7A9B? 4 689 F 6 E ; F ? F ?;:�9B;Vs 2 9B;V8�?�?�_
:¼?�R 7 Z/;B?AR1C1Q98�?DI!R ;BR3�)6 4 3ncy3Äc�R3=.6AQ@Q�;BR�7¦C6I 2 R.?8Z 2 Z98.68ZÇ?c?�>
F ?-_-;¾� 7 6~Z@;<?:R.QÄ?;:�Z98 2 9B;Ns 2 9B;N8.?�?-_ø_-?ËR�?8Z¾> 2 689B9VO 7 8.68R�7 2 Z%8 2
7 ?:R 7 9V?.Q/;<?:R.QO?;:�X�6 F<4 68R._ÎX1?:> 2 _-?�w T;º�y 3

�w� i�} � �d�:}��@uIr/� ��msz-| � 5 � � ·  Jw��O��r�qs�s}!�¾}/z�uI��qt�!��}��@u � h�h�h:�
��8 2 Q 2�7 ?:R._ 9B;<R 2 ?;:�Z@6 4 9 2 cÎQ98�?DI�QÎZ%8.6~Z Z98 2 > 2 ;=Q 9 2 Q@Q

R 2�2 _ ?>:�Z98 2�· - ­�®¡°D­�® ?AR � / I�8 2 R3I 2.2	E =�9B?A;<ZÊZ%8 2'7 ?A>@> 2�7 Z
=.6A>@6 F.2 Z/>@;NÇJ6~Z@;<?:RV?;:1Z%8 2 6 7�7 > 2 Z/;B?ARf0r? E�p 6 7�7 ?c?�R�Z/;BR�7<:d?:>�Z%8 2
>@;<7c8:Z¿s�;<R 2�F 6~Z/; 7 Q'?;: È Ñ Í =�>@? 7	2 Q/QsCc?¦Q�;BR�7ºZ%8 2 R 2 I 7 >/?�Q/Q'Q 2�7 B
Z/;B?AR¼68R._¼689B9<?DI!;BR�7�Z%8 2 =n?:Q/;<Z/>@?AR Z 2�F = 2 >@68Z9?�> 2 Z@? ;BR 7 > 2 6:Q 2
I!;<Z98�Z%8 2 Z@; F'2�q 30c�R :v6 7 ZNZ98 23462 Q[ZÌ��ZdC~6A9N? 2 :d?A>ÑZ%8 2 ;BR�;NB
Z/;=689O6 7�7 > 2 Z/;BR�7 F 6AQ@Qº_ 2�7 > 2 6:Q 2 QÇZ/? � / I ºAØ S z
�	� ;BR Z98�;=Q
F ?-_ 2 9\CÊ6ÒCp6A9N? 2 Z%8.6~ZÎ;BQË6 4 ;­ZÎ9=68>@7 2 >ÚZ98.6AR�Z98 2 > 2 : 2 > 2 R 7	2
?>?�Z 2 > 7 ?:> 20F 6AQ@QeC º 3 � �	�!C 4 ?-Z!R�?DI 7 9B?:Q 2 >�Z/?�Z98 2�2	E = 2�7 Z 2 _
>L68R�7 2 3¹��8 2 6 7�7 > 2 Z/;B?AR =A8.6:Q 2 ;BQ 7 8.6A>@6 7 Z 2 >@;NÇ 2 _ 4 O 6�9B?DI
F'2 6AR 2 R 2 >/7cO 6AR._ 4 Oø6 _�?�>L6~Z/;B?AR�Q98�?:>�Z 2 >ºZ%8.68R¼6 Q 2�7 ?:R._�C
6AQ 2�E = 2�7 Z 2 _�3i��8 2 Z@?8ZL689 2 R 2 >@7>O 7 68>@>/; 2 _ ;<R 2 6 7 83=r8.6AQ 2 ;BQ�¨
A � I z Ø º �;Q�º � % 2 >/7�68R._-A / I } Ø�T��DQ�º�� H 2 >/7¦C-68R._ÚZ98 2 Z@?8ZL689
4 ;BR._-;BR�7 2 R 2 >@7>Oø;BQ A6� I A / d A � I z Ø } �AQ�º�� % 2 >@7.3ÎctZ�;=Q
; F =n?A>/Z@6AR�ZºZ/? ? 4 Q 2 >%C 2 Z98¦6~ZsC�;BRWZ98.;BQ F ?-_ 2 9O6AR._W6AQº;<RWZ%8 2
X�X F ?-_ 2 9\CpZ98 2 Z�IO? 2�F ;=Q@Q�;B?AR*=r8.6AQ 2 Q)68> 2P7 ?AR�Z 2�F =n?A>L68R 2 ?>?¦Qe3
��8�;=Q1; F =�9<; 2 Q1Z98.68Z�Z%8 2¥2�F ;=Q/Q/;B?AR¾Q@= 2�7 Z/>%? F ;BQ 4 ; F ?-_�6A9DCp6�: 2 6DB
Z9?.> 2 QÇZ98.68Z*= 2 > F ;<Z@QÇZ/? 2�E =�9B6A;<R F ?A> 252 6AQ/;<9VO�Z%8 2 _-;¾W 2 > 2 R 7	2
4�2 Z�I 2�2 RbZ98 2 6�C 2 >@6A7 2�2 R 2 >@7A; 2 Q
?;:.c[U�Mø6AR._º?>: � 6 F ;B?>s~68R¦_ 2 B
c�cyC 4 ?-Z�_-? 2 Q!R�?8Z�6A7A> 2�2 I!;<Z98ÎZ98 2 Rm? F.2 >/; 7 6A91> 2 Q9?�9­ZLQ�?;: 7 ?:> 2
7 ?:9<9=6;=¦Q 2 Q�; F ?.9B68Z/;B?AR.Qs3

�w� ��}D�AmsrtmsuIw=z~��m��X�@r[}/uIwdqszËmsz�|��[qyqJ{ w=z~�� Jw��'��r�qs�s}!�¾}/z�uI�Êqt�
��}��@u � h�h�h �

c�R K 2�7 Zs3�c�c/c�M I 2 _�;BQ 7 ?.Q@Q 2 _�6a=.>/? 7	2 _�?�> 2�p�/ Z/; F'2 Q98�;N:IZ 1 q
Z/?�Q 2 =.6A>@68Z 2 Z 2�F =n?A>L689B9NO4Z98 2 6 7�7 > 2 Z/;B?ARÚ6AR._ 7 ?�?:9<;BR�75=A8.6AQ 2 Qs3
��8 2 Z/; F.2 Q@8.;¾:IZ'=�>@?�_A? 7	2 Q¾Z�IO?a:v6 F ;B9<; 2 Q�?;: 4�2 Q�Z<��Z'C~689V? 2 Q�¨
I�8 2 RVZ98 2 c[UÄM _�6~ZL6,:v689B9n;<RVZ%8 2 6 7�7 > 2 Z/;B?AR§=A8.6:Q 25pFE `,a a����� Ö ºcq
Z98 2 =n?:Q/;­Z@>/?:R Z 2�F = 2 >L6~Z%?�> 2 ) / 8.6AQbZ/? ;<R 7 > 2 6AQ 2 ~»I�8 2 RWZ%8 2
c[UÄM _�68Z@6§:v6A9<9�;BR�Z98 2.7 ?�?:9<;BR�7x=r8.6AQ 2ÌpXE `>a a����� Ö [ / q Z%8 2 Z 2�F B= 2 >L6~Z9?.> 2.) / 7 68R�> 2�F 68;BR�> 2 9B68Z/;VC 2 9NOº9B?DI¾3 132 Q98�?DI�;<RÑM);B7.3cz

Z%8 2 ?AR 2 _-; F'2 R.Q�;B?AR¦689 F 6A>/7:;<R¦689�_-;BQ�Z/>@; 4 ?-Z/;B?AR ?;: ) / =.6A>@6 F B
2 Z 2 >sC I�8 2 > 2 Z98 2 6 4 ?DC 2 Q/;­Z%?.6~Z@;<?:R 4�2�7 ? F'2 Q 2 C�;B_ 2 R�Zs3 0 ��8 2
�¦7>?�> 2 > 2 : 2 >LQ�Z@?,�.R.6A9 F ?-_ 2 9-Z98¦6~Z�;BR 7 9V?._ 2 Q�689=Q�?ÄR 2 ?-Z/>@;<R.?Ç?�Q�B
7 ;<9B9=6~Z/;B?AR¦QeC 4 ?-ZÇZ98 2 Q@6 F'2 Q�Z/>%? 7 Z%?�> 2 68>@;=Q 2 Q�689B> 2 6A_�OÎ6AQÇQ/?�?:R
6:Q�Z%8 2 Z/; F.2 BtQ98�;N:IZÇ;=QÊ;<R 7 9N?¦_ 2 _�3*��8 2 ?8Z%8 2 >Ç9B? 7 689 F 6 E ; F ? F
?>:�Z%8 2 9<;Vs 2 9<;V8�?�?-_ 462 Q�;=_ 2 QOZ%8 2 ?AR 2 Q98�?DI!RË;<Ra�)6 4 3-cO;=Q�6~Z�¨

D � I�Q�º s FgG ) � I } Ø z S U 2 P G [ � I | ØÁT |VQ G� / I�Q>Ø z T � � G ) / I Q>Ø �c}4U 2 P G [ / I Q>Ø |VQ p z T>q

I!;<Z98 E `,a a����� I ºAØ R>Ú Q¾68R._ +�3 H I Q�ºrØ z�35��8 2 3 H5C~6A9N? 2 QÄ? 4 B
ZL68;BR 2 _�I!;­Z%8 Z%8�;BQ 4�2 Q�Z@B���Z¾Q�?:9N?�Z/;B?AR ;=Q�C 2 >9OÎR 2 68>ÊZ/? 462 Q[Z9B���Z
C~6A9N? 2 Q98�?DI!RË;<Ra�)6 4 3.cyC�Z98 2 _-;¾W 2 > 2 R 7	2t4�2 ;BR�7V?AR�9VO�Ö �HºAØ }-3
��8 2 > 2 :d?A> 2 Z98�;=Q�Q/?A9V?-Z/;B?AR 7 68R�R�?AZ 462 _�;BQ 7 6A>@_ 2 _b?:RVQ[ZL6~Z/;=Q�Z/; 7 689
4 6AQ/;BQs3���8U?.QsC�9 2 Z,?.Q 2	E 6 F ;BR 2 Z%8 2 =r8mO-Q/; 7 689 7 ?:R:Z 2 R�ZÊ?>:�Z98.;BQ
Q/?A9V?-Z@;<?:R13 1 8 2 R�Z98 2 _�68Z@6Ä?>:¦c[UÄM 462 9<?:R�7ÇZ/? 7 ?�?A9B;BR�7,=A8.6AQ 2 C
6:QO;<RÚZ98�;=Q!Q�?:9N?�Z/;B?AR1C�Z98 2 C~6A9N? 2 ?;: ) / _-; F ;BR�;=Q@8 2 QOZ/?�6 7�7 ?c?�R�Z
:d?:>�Z%8 2�F'2 68R 2 R 2 >/7cOÄ?;:�Z%8 2 �.>@Q�Z � c�c 2 C 2 R�ZLQeC~68R¦_¾Z98 2 ;BR�;<Z/;=689
6 7�7 > 2 Z/;BR�7 F 6AQ@Q�� / ;BR 7 > 2 6AQ 2 Q�Z@?�6 7 8.; 2 C 2 Z%8 2 >@;<7c8�Z�RU? F<4�2 >
?>:�_ 2 Z 2�7 Z 2 _ 2 C 2 R:ZLQe3���8�;=Q�; F =�9B; 2 Q!Z98¦6~Z�Z%8 2 :v6 F ;<9VON?>:�Q�?:9N?�B
Z@;<?:RaI!;­Z%8 6VZ 2�F =n?A>L689
Q98�;N:IZÇ_-;NW 2 > 2 R�ZH:d>@? F Ç 2 >/?§8.6:Q�9=68>@7 2 >
C~6A9N? 2 Q�?>: � / 3 ��8 2 Q�?:9N?�Z/;B?AR�?;: aPu 3mz T 8.6:Q�6ÄZ@; F'207 ?AR.Q�Z@6AR�Z[ / Z�I'?>BDZ%8�> 2�2 Z@; F'2 Q
9=68>@7 2 >�Z98.68Z
Z%8 2»2�E = 2�7 Z@68Z/;B?AR.Q)68R¦_�C F ?A> 2
; F =¦?:>�ZL68R�Z/9VOACA;­Z»8¦6AQ�6,C~689V? 2 � / Z�I!; 7�2 Z98 2 ?c?-Z 2 > 7 ?:> 2�F 6AQ@Q�~
;BR.Q�Z 2 6A_�C�Z%8 2 Q�?:9N?�Z/;B?AR ?>:¿�)6 4 3�c�8.6AQ¾6 7 ? F =.9 2 Z 2 9VO 6 7�7	2 =-Z@B
6 4 9 2 C~689V? 2 ?>: � / 3�K-;<R 7�2 I 2H2	E = 2�7 Z'Z%8.6~ZO?AR�9VO46t:d>@6 7 Z/;B?ARV?>:
Z%8 2 ?c?-Z 2 > 7 ?:> 2'F 6AQ@Q¾;=Q 2	E =n?:Q 2 _ Z/?�Z%8 2 Z%8 2 > F 689¥=n?:Q/;­Z@>/?:R
06? E C>I 2 68> 2 9 2 _�Z/? 4�2 9B; 2 C 2 Z%8.6~Z�Z98 2 9=6~Z/Z 2 >�Q�?:9N?�Z/;B?AR�;BQ F ?A> 2
=.9B6>?.Q�; 4 9 2 Z98.6ARNZ%8 2 :d?A> F'2 >J3

�#� ��� }��@uI��qt��qs���@wI{={FmsuIwIqsz��� Jw��'��r�qe�s}!�º}/z�uI��q\���-}X�@u � h�h�hn�
c�RNZ98 2 9=6AQ�Z!9<;BR 2 ?;:¤�
6 4 3-cyC�I 2t7 ? F =�9 2 Z 2 Z%8 2 =.68>L6 F'2 Z 2 >@;NB

ÇJ6~Z@;<?:RÑ?;:�Z%8 2 06? E§4 OV;BR 7 9N?._�;<R�7�R 2 ?�Z/>@;<R�?�?:Q 7 ;B9<9=6~Z@;<?:R.Qs3 ��8 2
Q/?A9V?-Z@;<?:RV;BQPC 2 >9O�Q�; F ;<9=68>'Z/?bZ98 2 ?AR 2 _ 2 Q 7 >@; 462 _V;<RÑZ98 2 =�> 2 C�;¾B
?c?.QÇQ 2�7 Z/;B?ARø68R._�Z98 2 6AQ�Z/>@?>=r8mO-Q/; 7 689n=¦68>L6 F'2 Z 2 >LQ�68> 2 >L6~Z%8 2 >
Q/; F ;B9=68>'Z/?ºZ%8 2�2	E = 2�7 ZL6~Z/;B?AR¦Qe3���8 2 Z/?AZ@689 2 R 2 >@7>O 2�F ;<Z�Z 2 _ 4 O
R 2 ?-Z@>/;BR�?:QÇ;BR 2 6 7 8 2�F ;BQ@Q�;B?AR3=A8.6:Q 2 ;BQ�¨PA � I QcØ S �UQ�º�� % 2 >@7
6AR._ A / I | Ø S ��Q�º � H 2 >@7Ë6AR._ Z98 2 Z@?8Z@6A9 4 ;BR._-;BR�7 2 R 2 >/7cO�;BQ
A � I z Ø z �¯Q�º�� % 2 >@7.3½��8 2¥462 Q[Z9B��.ZvC~689V? 2 Q½8.6�C 2»462�2 R¾? 4 Z@68;BR 2 _
:d?:>�R�?:> F 689r8�; 2 >@6A> 7 8UOº6AR._'I!;­Z%8�Z98 2 6AQ@Q@? F =-Z@;<?:R.Q�_-;=Q 7 ?.Q@Q 2 _
;BRiK 2�7 Zs3Ac�c�c¦YÊ3¤��8 2 06? E ?>: ÔÏ Ð Z%8.6~Z'> 2 6 7 8 2 Q)Z98 2 _ 2 Z 2�7 Z@?A>LQ�;BQ
6 7 ? F54 ;BR.6~Z@;<?:RË?>:�Z98 2 ÔÏ Ð 68R._ ÔÏ 1 2�F ;<Z�Z 2 _�I!;­Z%8�;<RÎZ%8 2 Q�Z@6A>s3
��8 2¥462 Q[Z9B��.ZvC~689V? 2 Q�Q@8�?DI 2 _Ç;BR¾Z98 2 Z@6 4 9 2 > 2 : 2 >LQ�Z/?�Z98 2 >L6A_�;N?.Q
6AR._�Z 2�F = 2 >L6~Z9?.> 2 ?;: ÔÏ Ð C�Z%8.6~Zt8�?DI 2 C 2 >Ê6A> 2'7 9B?:Q 2 9VO�> 2 9=6~Z 2 _
Z@?ÑZ%8 2 ÔÏ�1 C~689V? 2 Qs3Äc�RÄ:v6 7 ZÊZ%8 2 Z 2�F = 2 >L6~Z%?�> 2 ?;: 2�F ;BQ@Q�;B?AR ;BQ) � p ÔÏ�1 q I } Ø }ÚU 2 P p _�? 2 Z@? aPu 3nz Q�q 6AR._ÎZ%8 2 >@6:_-;N?¦Q�?>: ÔÏ�1
R 2 ?-Z@>/;BR�?:Q9=A8 2 > 2 ;=Q D � p ÔÏ 1 q I�Q�º s F p _�? 2 Z/? 2�u ?�;V=.6A>�Z@;­Z@;<?:R q 3
��8 2 6AQ@Q@? F =�Z/;B?ARÑZ%8.6~Z�I 2�7 68RÑR 2 7A9 2�7 Z�Z98 2 Ï�1 _�?.>/;BR�7�6 7 B

7 > 2 Z/;B?AR ; F =.9<; 2 QbZ98.68ZbZ%8 2 6 7�7 > 2 Z@;<?:R�06? E ;BQ�Q@?A=r=�> 2 Q/Q 2 _ 4 O

� pIé,�\í�
 ipé���
/ü � �Dí�îDë!ï 2��,ipí»
�üLï\í�÷niJí�é,�,ipí[î\í'üLî\í�ë'ê � ���]ù � í�ë�ü%���]ë�ü�ú:q
ï��]ë�� � üLî½�sê~ü � � � �,�]ïv�Dí�îDë!í�
ºüLï�ù~ü%�jiJú � ú� ���
/ü �r� ���yí � � ipúeú�
�ó � iJíOï��\ü%���]ï,o
����
�ü � 
[úyé�
[í�ù���ú:q�� ù~ü%�,ipú � ú� ���
�ü � �¦ï\ú � ê����]úyéVïjipúyê � 
�ì8í�
��]ï¡���]é� yê��]ïjipí�
qBîDúyë �,ipít
[úyé�
[í[ù��Çú:q1� êJépù�i �Jï���
/ü � �nï\ú � ê����]úyé�ý)íSó  pó62J�,ipí¾úyépít
[úyîDî\í�o
ï\ù8úyé�
��]é� ��Dú�
pú��¡�Dí@
 � �]épí�ú:q h �� pó~þ�üLé�
Êí��Jù � ü��]éJí@
��]éÄèsí�
���ówp,p>pJö)ó



 (MeV)aT
1 1.5 2 2.5 3

 )
a

L
(T

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

Ø�Ô�°Ê©8¥8��� z-}�|sw��¾}/z��[wdqsz�mJ{ �¾merd�sw=z�mJ{�|sw=�[uIr�wdo@�8uIwdqsz!�@qsr�� 5 �Amsrtm	� �
}/uD}/rÑqt�Vm(�	�@r�}/uIwdqsz � w=u�� u���} �[q	�O�-{­}/uD}Ú}!�ÇwB���[wdqez �¾qy|~}@{!�=h�h�h � ��� �� ��}Är[}�|Ñ{ w=z�}Äw=�Çu��:}'�Lm	�ÊwI{ �Vq\�¾�/qJ{ �8uIwdqez�� � w=u�� ��� �� ���
	 §AÞ ß � � �:}
|pmsr �Î{ w=z�}4w=��u���}Úqeu���}/r��Lm	�ÊwI{ �Îq\�4�@qs{ �AuIwIqsz�� � w=u�� � � ��� § msz-|
à 5�
 ¶Sà á � � ��}Ê|JqsuIuD}�|4{ w=z�}!w=�Ou��:}��8zJ���8�e�[w��[mJ{~�Lm��ÇwI{ �ºq\���/qJ{ � �
uIwdqsz:��|sw=���@�8�[�@}[|ºw=zÑ��}��@u � h�h�h � � 5 � §8Þ ¥�� �

Z98 2 :v6 7 Z/?:> � IÓ7 ?�Q�H B E�H Ö ºAØÁT C�Q/? Z98 2Ì4�2 Q�Z@B���Z�?;:�;BR�;­Z@;B6A9
6 7�7 > 2 Z@;<R�7 F 6:Q/Q<8.6AQºZ/? ;BR 7 > 2 6AQ 2§4 O Q�
 � Z/? F 6A;<R�Z@6A;<R Z%8 2
Q@6 F'2 ��Zs3§��8�;=Q u ?.68R�Z/;<Z@68Z/;VC 2'7 8.68R.7 2 8.6AQ¾Q/? F'2 ; F =.6 7 Zº?AR
Z98 2 ;BR:Z 2 >%=�> 2 Z@68Z/;B?AR ?>:�Z98 25F ?�9<Z/;V=�9 2 Q/?A9V?-Z@;<?:R.Q�¨�c�Ra:v6 7 ZJC¦Z%8 2
:v6 F ;B9NO4?;:�Q/?A9V?-Z/;B?AR.Q¥I!;­Z%8 E `>a a�������I º Q�6AR._'I!;<Z98V9B?DI 2 >�Cp6A9N? 2 Q
) / p > 2 _ 9B;BR 2 ?;:�M
;B7.3 z q Z9?�>@R.Q¾?c?-Z¾Z/? 4�2x7 8.68>L6 7 Z 2 >/;VÇ 2 _ 4 O
C~689V? 2 Q�?;:�� / 7:> 2 6~Z 2 >�Z98.6AR Q � � 3»��8U?.QsCA=A8UO-Q�; 7 6A9 7 ?AR¦Q�;=_UB
2 >L6~Z@;<?:R.Q¾?:R Z98 2ÌF.2 68R�;BR�7 ?>:�Z98 2 6 7�7 > 2 Z/;BR�7 F 6AQ@QºQ9?�7A7 2 Q�ZsC
6AQ F ?:> 2 =�9=6;?.Q/; 4 9 2 C�Z98 2 :v6 F ;<9VO ?;:�Q�?:9N?�Z/;B?AR.Q¾Q98�?DI!R�I!;<Z98W6
_�6A>9sÑ9B;BR 2 ;<R�M);<7¦36z468R._N;BRNZ%8 2 9=6AQ�Z�9<;BR 2 ?;:��
6 4 3-cy3

M�?A> ;BRUC 2 >/Z 2 _ F 6AQ@QL8�; 2 >@6A> 7 8UO I 2 _-;=Q[Z@;<R.7>?�;=Q@8 z F 6A;<R
7 6:Q 2 Q�¨Ä9=68>@7 2 C~689V? 2 QÄ?>: B E % C
R.6 F'2 9VO B E % � ºAØ }'&�6AR._ Q F 689B9
C~689V? 2 Q�?;: B E % C:R.6 F'2 9NO B E % ) ºrØNQ &~3�c�R4Z98 2 �¦>@Q�Z 7 6:Q 2 C'� D Ö º
68R¦_ Z%8 2 Q9?�>9C�;VC~689�=�>@? 4 6 4 ;B9<;<Z�O � I � HÐ % Ö º ~
Z98U?.QsC
Z98 2 ÔÏ;Ð0r? E	V RT8U 5 V � RT8U 6AQO;BRË6 4 Q 2 R 7	2 ?;:
R 2 ?-Z@>/;BR�?4?:Q 7 ;B9<9=6~Z@;<?:R.Q�68R._?AR 2H7 68R�_-;B> 2�7 Z@9NO�> 2 6A_�?>?-Z�Z%8 2 > 2 Q@?.9­ZLQ�?;:nK 2�7 Zs38c/c�cAMÇ3)c�R�Z%8 2
Q 2�7 ?:R._ 7 6AQ 2 CpZ%8 2 0.;N=5=�>@? 4 6 4 ;<9B;<Z�O¾;BQ � D Ö Q 68R¦_�� I � HÐ E ;<Ra»u 3 Q�R 3 *0? 2 Z@?¾Z98 2 6AQ@Q@? F =�Z/;B?AR.Q�?AR ÔÏ�1 0r? E C�Z98 2 6 7�7 > 2 Z@;<?:R0r? E ?>: ÔÏ Ð Z9?�>@R.Q'?>?-Z�Z@? 4�2 Q9?A=A=�> 2 Q@Q 2 _ 4 ObZ%8 2�4 ;B7A7 2 >�:v6 7 Z@?A>
Q � � I Q�;BR H B E�H Ö ºAØ Ú 3¿��8�;BQ�:v6 7 ZÊ; F =�9B; 2 Q�Z98¦6~Z�Z%8 2 ;BR�;­Z@;B6A9
6 7�7 > 2 Z@;<R�7 F 6AQ@Q½8.6:Q1Z@?�;BR 7 > 2 6:Q 2P4 O Q�
�p@Q"� � q Z%8.6~Z 2 RA8¦68R 7�2 Q
Z98 2 I 2 ;<7c8:Z¾?>:O68Rø;BR 7 ? F =.9 2 Z 2 _ 2 Q 7 >/;V=-Z/;B?ARø?;:'Z98 2§2�F ;BQ@Q�;B?AR
?;:ÊR�?AR�B 2 9 2�7 Z/>@?AR�; 7 R 2 ?-Z/>@;BR�?:Q�_�?�>@;BR�7 6 7�7 > 2 Z@;<?:R13¦��8U?.QeC»I 2
=�> 2 : 2 >ÄZ/?�6�CA?:;B_ Z/?Î9<;=Q�Z 2�E =�9<; 7 ;<Z/9VO Z%8 2 > 2 Q@?.9­ZLQÄ;<RøZ98.;BQ 7 6AQ 2 3
,�?DI 2 C 2 >JC I 2 R�?AZ 2 Z98.68Z¾Z98 2 C~689V? 2 ?;:�� / ? 4 Z@68;BR 2 _ ;BR Z%8 2
7 6:Q 2 ?>:�R�?A> F 689�8�; 2 >L68> 7 8UOº;BQ�;<R�Z 2 > F.2 _-;=6~Z 2�4�2 Z�I 2�2 R�Z98 2 Z�I'?
2	E Z@> 2�F.2t7 6AQ 2 Q�I!;<Z98Î;<RUC 2 >/Z 2 _Ì8�; 2 >L68> 7 8UOACm8 2 > 2 _-;BQ 7 ?¦Q/Q 2 _�3

����� }!�¾mer&�e��qezÚu��:}�u � q��[q	�'�Aqsz�}/z:u��¾qy|~}@{ �
,�6�C�;BR�7 7 689 7 ?.9B68Z 2 _ Z98 2§4�2 Q�Z,��Z*C~689V? 2 QÇ?>:�Z98 2 Z�I'? 7 ? F B

=n?AR 2 R�Z F ?-_ 2 9\C-68R._x8.6�C�;<R�7<?�R._ 2 >@Q�Z/?�?-_�Z98 2 ;B> F'2 6AR�;BR�7.CUI 2
=¦6AQ@Q�Z/?Ñ_-;=Q 7 ?.Q@Q�¨ p 6 q Z98 2*2 C�;B_ 2 R 7	2 :d?:>!Z98 2 6 7�7 > 2 Z/;B?AR�=A8¦6AQ 2
p R.6 F'2 9NO:C�I 2�7 ? F =.6A> 2 Z%8 2 Z�IO? 7 ? F =¦?:R 2 R�ZN6AR._ Z98 2 ?AR 2
7 ? F =n?AR 2 R:Z F ?-_ 2 9 q ~ p¼46q Z%8 2,2 >@>/?:>@Q'?ARNZ98 2t4�2 Q�Z���ZH=.6A>@6 F B
2 Z 2 >@Q¿:d?:>!Z98 2 ; F =�>@?DC 2 _ F ?-_ 2 9�~ p�7�q Z%8 2 _-;NW 2 > 2 R 7	2t4�2 Z�I 2�2 R
Z%8 2t4�2 Q�Z@B���Z�X�X F ?-_ 2 9�6AR._Ë?>?�>�; F =�>/?DC 2 _ F ?�_ 2 9\3
·�'��¿³�®¡²cª	© µ�ª �	°D­d¬¼¶Aª�-r¶A·�¸�ª3°���·>µ�µ	­%ª	¬�®¡°D© c�R¼?A>L_ 2 >�Z/?

Z 2 Q�Z I�8 2 Z%8 2 > Z%8 2 +�3 H ?>: Z98 2 F ?-_ 2 9BQ�I!;<Z98 6 7�7 > 2 Z@;<?:R
p �
6 4 3Oc q 68> 2§� ?.Q�ZË6AR 2 W 2�7 ZË?>:N0r? 7 Z%?.6~Z@;<?:R.QsC�I 2 = 2 >@:d?:> F
6WQ�Z@6AR._�6A>@_�9B;Ns 2 9B;N8�?�?-_ >L6~Z/;B?�Q/;<7:R�;¾� 7 68R 7	2 Z 2 Q[Z � w TUQ�y 3 M�?A>
Z%8 2 :d?>?�> F ?�_ 2 9=Q'?>:�Z@6 4 9 2 cyCUI 2 �.R._ÚZ98.68Z¿I 207 68RÑ> 2���2�7 ZOZ98 2
RU?�9B9½8UOU=n?8Z98 2 Q/;BQ p I R�?Ú6 7�7 > 2 Z/;B?AR q I!;<Z98 6VQ/;B7AR�;N� 7 6AR 7	2 9 2 C 2 9
?>:�� I ºrØ z Å C�� I¹Q>ØVQ�Å C�68R._�� I z Ø ºUÅ p :d?A>ÊZ98 2 9=6AQ�Z�Z�IO?
F ?-_ 2 9BQ q > 2 Q@= 2�7 Z/;VC 2 9NOx��8�> 2�2 > 2�F 68>%s-Q�68> 2 ;BRÎ?A>L_ 2 >�¨
p@Q�q ��8 2 > 2 Q9?�9<Z�� I ºAØ z Å 4 6AQ/; 7 689B9NOÄ687:> 2�2 QJI!;<Z98ºZ98 2�7 9=68; F ?>:
X
6 F54 68R._ÚX1?A> 2 _�?r¨
Z98 2 X�X F ?-_ 2 9�:d?A> 2�F ;BQ@Q/;<?:R1C:;N: 7 ?A>@> 2�7 ZJC
IO?>?.9B_Î9 2 6:_ÎZ/?Ë68R�; F =n?A>/Z@6AR�Z 2 C�;=_ 2 R 7	2 :d?:>Ê6 7�7 > 2 Z@;<?:R13 �0?�>
; F =�>@?DC 2�F'2 R:ZLQ�;BRÑZ%8 2 9B;Vs 2 9B;V8�?�?�_ p _ 2 Q 7 >/; 462 _Ñ;BRÌK 2�7 Zs3�c/c q _-?
R.?8Z 7 8.68R.7 2 Z98�;=Q!;BR�: 2 > 2 R 7	2 Q�;B7AR.;¾� 7 68R�Z/9VOA3
p z q `�9=Q�?WZ%8 2 ?8Z98 2 > F ?-_ 2 9BQÌ= 2 > F ;<ZÚZ@? 2	EA7 9N?._ 2 Z98 2 / Rm?.9<9
8UOU=n?8Z98 2 Q/;BQ 1�Z98.68Z*I 2 Z 2 Q�Z p R.6 F.2 9NO:C1Z%8 2 6 4 Q 2 R 7�2 ?;:!68R 6 7 B
7 > 2 Z/;B?ARL=A8.6:Q 2�q I!;­Z%8 Z98 2x7 ?ARUC 2 R:Z@;<?:R.689»} ÅÓ7 >@;<Z 2 >@;B?AR13iM¿?-Z
Z%8 2.2 C�;B_ 2 R 7�2<4�2�7 ? F'2 QÇ6 4 ;<Z0I 2 6>s 2 >Ç68R._ ;¾:�?:R 2 =.> 2 : 2 >LQ!Z/?
4�2 C 2 >9O 7 ?AR.Q 2 >%C~6~Z@;NC 2 C�Z%8�;BQ 7 ?>?.9B_�Q@?.7A7 2 Q[Z 7 6>?-Z/;B?AR�3���8.;BQ
?c?-Z 7 ? F'2i7 68R 462Ì2 6:Q�;B9NO3?�R._ 2 >@Q�Z/?�?-_ 4 O Z%8 2 :v6 7 ZºZ%8.6~Z4?>?�>
F ?-_ 2 96:d?:>O6 7�7 > 2 Z/;B?ARÑ;=Q F ?:> 2�7 ?AR¦Q[Z@>@6A;<R 2 _Ñ68R¦_ 7 6ARÚ6 7�7 ?c?�R�Z
:d?:> 7	2 >�ZL68;BRx: 2 68Z9?�> 2 Q�?>:�Z%8 2 _�6~ZL6 p Q9? 7 8Ë6:Q'Z98 2 _-;NW 2 > 2 R 7�2 ?>:
c[U�M�6AR._ � c�c 2 R 2 >@7A; 2 Q q ?:R�9NOV68Z�Z98 2 =�>@; 7�2 ?;:�Q/? F'2 Z 2 R.Q/;B?AR1C
Z%8.6~Z�;=Q�> 2 0 2�7 Z 2 _ 4 OÚZ98 2 ;BR 7 > 2 6:Q 2 _xC~689V? 2 ?>:��'3
p�Úcq � 4 C�;<?c?.Q/9NO:C 2 C 2 R�Z98 2Ä7 ?AR¦Q 2 >9C~6~Z@;NC 2 6~Z�Z@;­Z%?._ 2 _-? 2 QVR�?8Z
:d?:> 4 ;B_¦?¦QbZ@?3?¦Q 2 Z98 2 K G*Q�R>SUT ` _.6~Z@6 Z/?ø9 2 68>@RaQ/? F'2 Z%8�;<R.7
?:RW6 7�7 > 2 Z/;B?AR13ÚctZb;BQ¾Z98 2iu ? 2 Q[Z@;<?:RøZ98.68Z<I 2 :d?:> F ?�9=6~Z 2 Z%8.6~Z
7 8¦68R�7 2 Q�¨1;¾: I 2t·D¸�¸�«�´§ª Z%8.6~Z�Z%8 2 6 7�7 > 2 Z/;B?AR.=A8.6:Q 2�2�E ;=Q�Z@QsC>I 2
7 68RÎ6AQ9sVZ98 2 _�6~ZL6bZ@?V_ 2 Z 2 > F ;BR 2 Z%8 2tF ?�_ 2 9n=.6A>@6 F'2 Z 2 >@Qs3
+('��¿­�­9°D­�¸0°;©Ì¬¼¶Aª -r·D­9·;´'ª�¬�ª�­�¸ ��8 2tQ Q 2 >@>/?:>@Q
? 4 Z@68;BR 2 _4 Oº6 7 ?:RmC 2 R�Z/;B?AR¦689\C +�3 H I�Q C:2Ä6;?.Q@Q/;B6AR<=�>@? 7	2 _A?�> 2 w T�Q�y 68> 2 ¨

D � I Q � Ñ BÉ � s FgG � / I ºAØ z>z Ñ � @ � 6É � @ E � � � G
) � I | Ø � Ñ � @ �É � @ � U 2 P G�) / I z Ø | Ñ � @ �É � @ 0

U 2 P G
[ � I | Ø�T Ñ E @ �É EA@ H

Q G [ / IÆºAØ }>} Ñ � @ � 6É � @ E � Q Ø
p z Smq

��8 2ÌQ Q�;=_ 2 _�C Q Q 2 >@>/?:>@QH:d?A>ÇZ98 2 ?;W�Q 2 ZÄZ/; F'2 Q p ? 4 Z@6A;<R 2 _ 4 O;BR�Z 2 7A>L6~Z/;BR�7NZ98 2 R.?A> F 6A9<;VÇ 2 _ F 68>@7A;BR.6A9<;VÇ 2 _ 9B;Ns 2 9B;N8�?�?-_ w T�Q�y¯q
6A> 2 ¨ �
E�`,a a� � � I ºrØ Ñ � @ � � Q G8E�`>a a����� I ºrØ Ñ � @ � � Q G E�`,a a�"! � IÆºAØ Ñ � @ H % Q ØÓp z Rmq

ã ��í�
�ü � 
[ê � ü%�Dí$# x O 9{&% g F í��sù }�7(' � :Lþ%~ :*) þ,+.-*'w{nq<úyî0/ 9{1% g ' �{32465 � üLé�
0�\ü����]é� 405 � q<î\úyë � üLì�ó�p(2s÷�ipí[î\í¤�,ipí�ésêpë'ì8í�î1ú:q�î\üLé�
púyë
ûyüLî��FüLì � í�ï7'w{ní��eê~ü � ïv�,ipí�épí�÷Ä
pí� yî\í[í[ï)ú:q#q<î\í[í�
púyë%6&xÎÿJó869 é � � p�u¾ö i~ü�
Îü�îDí � �FüLì � í¾ë!í/üLïDêpî\í[ë!í[é	��ú:q»�,ipíbüLìpïDú � ê��\ít���]ë!í[ï/ý
�jieêpï 2�÷�íH
�üLé�êpïDí��jipí����]ë!í�ú:q½� �\ï k~îDï��'í[ûSí[é	�!ü � úyé� Ê÷v� �,i;: `>a a����� �\ú�]é(qBí[î��,ipí�ë!úyë!í�é	��ú:qn�jiJí�ì8í� ��]épé��]é� ¾ú:q½�,ipí�
[ú ��� üLùpïDí 2.ùpîDí[ï\êpë�üLì � �

�ú��]é�
@��
Jí�é	�)÷½� �,i��,ipí�í[ë��]ï\ï��]úyé�ú:q.üLé0�]é��Dí[épï\í¥ yî\ü�û�� �tü%���]úyé~ü � ÷1ü[ûSíSó



 (MeV)cT
2.5 3 3.5 4 4.5 5 5.5 6 6.5 7

 (
1
0
 K

m
)

c
R

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

68%

90%

Ø�Ô�°Ê© �A� ��� q |sw��¾}/z��[wdqsz�mJ{
�Ämsrd�swBz-mJ{'|sw=�[uIr�wdo@�8uIwdqszË�Lqsr �[qyqJ{ w=z~�
�Amsrtm	�º}/uD}/r�� 
��Çmsz�|
����qt������ � w=u��¾u��:} �[q	�'�-{­}/uD}�}!�Çw=�[�[wdqsz �¾qy|p}@{�=h�h�h���� �

 (MeV)aT
1.2 1.4 1.6 1.8 2 2.2 2.4 2.6 2.8 3 3.2

)
) 

(M
a

lo
g

(M

-210

-110

1

68%

90%

Ø�Ô�°Ê© �:� ��� q�|sw��º}/z:�[wdqsz-ms{ �¾msrI�sw=z-ms{�|sw=�[uIr�wdo@�8uIwdqsz¾�@qsr�m��X�@r[}/uIwdqez
�Amsrtm	�º}/uD}/r�� à 5 msz�| � 5 q\������ � w=u��Êu���}r�[q	�'�-{­}/uD}O}!�Êw=�[�[wdqsz �¾qy|p}@{�=h�h�h���� �

��8 2i7 ?>?A=.9 2 Qº?;:H=¦68>L6 F'2 Z 2 >LQÇZ98.68Z468> 2§F ?A> 2 Z/;B7>8�Z@9NO 7 ?:>/> 2 B
9=6~Z 2 _ 4�2 Z�I 2�2 RÚZ%8 2�F 68> 2 ) � I!;<Z98 D � C�6AR._ � / I!;­Z%8 ) / 3�c�R
M);<7¦3 Ú 68R¦_�M);B7.3;|tI 2 > 2 =¦?:>�Z�Z%8 2 Z�I'?¾_-; F'2 R.Q/;B?AR.6A9 F 68>@7A;BR.689
_-;=Q[Z@>/; 4 ?-Z@;<?:R.Q¤:d?:>�Z98 2 Q 2H7 ?>?A=.9 2 Q�?;: =.68>L6 F'2 Z 2 >LQ�Q98�?DI!;<R.7ÊZ%8 2
R>ºUÅ 6AR._ � SmÅ 7 ?AR�Z@?>?�>�9 2 C 2 9=Q�~�Z98 2�7 ?:>/> 2 9=6~Z@;<?:R.Q¾68> 2iu ?�;<Z 2
2 C�;=_ 2 R�Z0:d>/? F Z%8 2 �.7>?�> 2 Qs3Çc�R�Z98 2 Q 2 �.7c?�> 2 QHI 2 :d? 7 ?¦Q 2 _ ?AR
Z98 2 :v6 F ;B9NO�?>:�Q/?A9V?-Z@;<?:R.Q¥I!;<Z98 E `,a a I º 6;:IZ 2 >�Z 2 Q�Z/;BR�7¾Z98¦6~Z�Z%8 2
?8Z%8 2 > F 6 E ; F 6.8.6�C 2 6.C 2 >%OÑ9=68>@7 2 C~689V? 2 ?;:�6 7�7 > 2 Z/;BR�7 F 6:Q/QsC
6AQ!_�;BQ 7 ?.Q@Q 2 _N;<RÄK 2�7 Zs3.c�P�Mi|¦3
µ '���© ¬¼¶Aª�²;® 	�ª	­%ª	© µ%ª	¸ � ®¯¬¼¶�¬¼¶Aª�-A·;­9·D´§ª�¬�ª�­�®�
�·D¬�®¡°D© +%-

�v·D´f+*·D© ²
�½°;­9ª�²>° �
?b;B9<9V?.Q�Z/>L6~Z 2�4�2 Z�Z 2 >'Z98 2 _-;NW 2 > 2 R 7	20462 B

�LÈp�@«8��� � { � ¹���� { � Õ4�	�
� ��� � Ô�Ô�Ô��
ÒÄ¶��W§AÞ § ¥s§A© § §8Þ ÝJÖ ¶JÞ §s§
Ò�¥ §8©F¶y§p× ¶ �A© ß §8Þ Öp¥ ¶JÞ §s§
Ò � §8© �J§ � ×8© ß §8Þ Ö � §AÞ ¨8¶
Ò � §8© �p¥ � ÖA© ¥ §8Þ Öpß §AÞ Ö �
Ò�ß §8© ßs§p× ¶S¥8© ¨ §8Þ ¨JÖ §AÞ ¨ �
Ò�Ý §8© ÝJ¨JÝ ÝA© � §8Þ ÝJÝ §AÞF¶L§
Ô/¶ �W§AÞ § �J¨ §8Þ §p¥ ¶JÞ §s§
Ô�¥ §8© �:¶S¥ �p× §8Þ §p¥ §AÞ ßsß
Ô�� §8© Ýpßs§ ¥s¨ §8Þ §pß §AÞ �J¨
Í'¶��W§AÞ § ¶S¥8© § §8© Ö � §AÞ ÖsÖ
Í�¥ §8© � �pß ¶S×8© Ö §8© ×s§ §AÞ ¨Jß

³� OÍ�® �aÔ�Ô�� �r�X�@r[}/uIwdqezN��rtqpo[mpo@wI{ w=uIwd}/���LqsrÇu���}4}/�s}/z:uI�ºqZ�X�@�Ar�r[}�|Ñw=z
u���}��1r/�[u'�L}��[qsz�|���mJ{={�u���}bqsu���}/r�}/�s}/z:uI� �:ms�s}bm¾��r�qpo[mpo@wI{ wBuI��uvqÑo/}
|s��}'uvqÄm��X�@r[}/uIwdqezV{Fq � }/r�u��:msz ���&� � �:}���r���u1u��8r�}[} �[qJ{ � �Êz���wd|~}/z �
uIw �/�Çu��:}�w=z�|sw=�ywd|s�:mJ{¦}/�s}/z:uI� � � �:}�{Fms�[u�u � q��[qJ{ � �Êz���msr�}!u��:}���rtqpo �
mpo@wI{ w=uIwv}/�'u��:msu�mezN}/�s}/z�u�w=��|s��}�uvqbm��X�@r[}/uIwdqez � � ��} �Äqy|~}@{��A�@}�|¾w=z
u���}��Lqs�8r/u��*�[qJ{ � �ÊzÎw=z#�L{ �:|~}/��u���}Çw��'��r�qe�s}!�º}/z�uI�Äqt�Ê�-}X�@u � h�hÇmez-|
�LqJ{={Fq � w=z~�Vlnl �@}/uI� à 5 � §AÞ ß�à á �Çu���}Nqsz-}V�8�@}�| wBz u���} �:�/u����qs{ � �ÊzVw=z#�L{ �:|~}/�!mJ{ �/qºu���}�w��O��rtqs�s}!�º}/z:uI��qt����}��@u � h�h�h�� �
Z�I 2�2 R Z98 2 X�X 6 7�7 > 2 Z@;<?:R F ?-_ 2 9�6AR._ ?>?�>Ä�.R.689 2�F ;=Q/Q/;<?:R
F ?-_ 2 9DC�I 2 Q@8.?DI ;BR �
6 4 3�c/c�Z%8 2 =�>@? 4 6 4 ;B9<;<Z/; 2 QÑ?;:ÇZ98 2 ;BR�B
_�;NC�;=_�?.689 2 C 2 R�ZLQ�Z@? 4�2 _�? 2 Z/?�6 7�7 > 2 Z/;B?AR�3)` _-;B> 2�7 Z 7 ? F =¦68>9B
;=Q/?AR�I!;<Z98WX
X¼> 2 Q9?�9<Z@Q'w Ú } y ;=QÄR�?AZ,=n?:Q@Q/; 4 9 2 C1Q/;BR 7	2 6ÎQ�; F ;<9=68>
ZL6 4 9 2 ;BQ�R.?8ZV7A;VC 2 R�Z98 2 > 2 ~�Z98U?.QsC»I 2 > 2 = 2 6~Z4Z98 2 ;<> 7 689 7 ?�9=6DB
Z@;<?:R�:d?:9<9B?DI!;BR�7ÚZ%8 2 ;B>t=�> 2 Q 7 >@;N=�Z/;B?AR.QÄ68R¦_ F 6;s 2 > 2 : 2 > 2 R 7	2 Z/?
Z%8 2�F ?�_ 2 9 � ��KN_ 2 Q 7 >@; 4�2 _¼;BR�K 2�7 ZJ3�c�P�M Q 3 ��8 2a7 ?A9V? F R
�
� K Q@8�?DI�Q�Z98.68Z�Z98 2�2 6A>/9VO � c/c�68R._xM�6>s�Q@68R 2 C 2 R�ZLQ�68> 2 _�? 2
Z@? 6 7�7 > 2 Z/;B?ARW6AR._ Z98�?�Q 2§4 O c[U�M Z@? 7 ?�?A9B;<R.7.3Ì��8.;BQ F.2 68R.Q
Z%8.6~ZJC�6:Q/Q9? F ;BR�7ÄZ98 2 X�6 F<4 68R._VX�?A> 2 _-? F ?-_ 2 9DC:Z98 2 ��ZP=�>@?;:¯B
;<Z@QÑ?;:ÇZ98 2 :v6 7 ZVZ%8.6~ZÑZ%8 2 6AQ@Q9? F'2 _ 2 R 2 >/7cOa_-;=Q[Z@>/; 4 ?-Z@;<?:R ;BQ
Q�Z/>@?AR.7A9VO 4 ; F ?�_.689�¨�Z%8 2 9B?DI 2 R 2 >/7cO 2 C 2 R�ZLQ¾?;: � c/cÄ6A> 2 6~Z@B
Z@>/; 4 ?-Z 2 _ Z/?Î6 7�7 > 2 Z/;B?AR�C¦Z%8 2 8�;<7c8 2 R 2 >@7>O 2 C 2 R�Z@QÇ?>:�c[UÄM Z/?
7 ?�?A9B;<R�7¦3�,�?DI 2 C 2 >JC8Q9? 7 846 4 ; F ?-_�689U: 2 6~Z9?.> 2 ;=Q�R�?8Z 2�E = 2�7 Z 2 _
?:RÑZ%8 2 ?:> 2 Z/; 7 689 4 6:Q�;=Qs3¤��8 2 > 2 Q9?�9<Z@QO?;:)?>?�> F ?-_ 2 916A> 2 Q98�?DI!R
;BR.Q�Z 2 6A_º;BR�Z98 2H7 ?A9V? F R�_ 2 R�?8Z 2 _ 4 Obc�c�c.YÊ3�`�:IZ 2 >�Z98 2 C~6A>/;B?>?.Q
; F =�>@?DC 2�F'2 R:ZLQeCAZ98 2 Q[Z@>/?:R�7 4 ; F ?-_�689B;­Z�O�;=Q�> 2�F ?DC 2 _V68R¦_�Z98 2
2 68>@9NO c[UÄM 2 C 2 R:ZLQº6 7�u ?�;<> 2 6��.R�;<Z 2 =�>/? 4 6 4 ;<9B;­Z�O Z/? 4�2 _�? 2
Z@?V6 7�7 > 2 Z/;B?AR13
M);BR.689B9VOAC½I 2§7 ? F =¦68> 2 ;BRWM
;B7.3½}ÚZ%8 2§F'2 68R 2 R 2 >@7>O�?>: ÔÏ;Ð ;BR
Z%8 2 � ��K�6 7�7 > 2 Z/;B?AR F ?-_ 2 9\C89 2 :IZ�=.6AR 2 9\C;I!;<Z98�Z98 2 Z/> 2 R¦_º?;:¦Z98 2
F'2 68R 2 R 2 >@7>OÚ;BR ?c?�> F ?-_ 2 9)c�c/c�YÊCn>@;<7c8:ZH=¦68R 2 9DC�I�8 2 > 2 6:Q!;BR
M);B7.3J�xI 2 =.9<?AZÊZ%8 2 ÔÏ Ð 9V? F ;<R�?�Q�;<Z�O�? 4 Z@68;BR 2 _aI!;­Z%8 Z%8 2 � �OK
F ?-_ 2 9 p 9 2 :IZd=.6AR 2 9 q 68R._ Z%8 2LF ?-_ 2 9Ê?>:5K 2�7 Zs3�c�c/c.Y p >@;<7c8�Z
=¦68R 2 9 q 3 �0?�> 7 ?�>%C 2 Qb68> 2 ;<R 462 Z�Z 2 >46A7A> 2�2�F.2 R�Z*I!;­Z%8�Z98.?:Q 2
:d>@? F Rm? F.2 >/; 7 6A91Q�; F ?.9B68Z/;B?AR.Qs3

2x"6
6-���� X (��

1L2 =�> 2 Q 2 R�Z 2 _�68R ; F =�>@?DC 2 _�68R.6A9NO-Q/;BQ�?;:�? 4 Q 2 >9C~68Z/;B?AR.Q!?>:
K G*Q�RcSmT ` 4 O � 6 F ;<?cs~68R._ 2 B\c/cyCec[UÄMW6AR._<M�6>s�Q@68R�3 132 > 2�7 6A9<9
Z%8 2tF 68;BRÌ=n?A;BR�Z@Q�¨
Q 3 1L2<7 ?A9B9 2�7 Z 2 _Ú;BRÄK 2�7 Zs3¦c�c�6�9B6A>/7 2 RU? F5462 >�?;:)Z 2�7 8�R�; 7 689



t (sec)
2 4 6 8 106

8

10

12

14

16

18
(MeV)

eν<E>

t (sec)
2 4 6 8 106

8

10

12

14

16

18 (MeV)
eν<E>

Ø�Ô�°Ê©¦ß~� �� � �¾}�msz }/z-}/rd�s�Ñms�Êm����Az �@uIwdqszÎqt�Êu���}ÇuIw��¾}Êw=zNu��:} � ��¾qy|p}@{
�v{­}=�/u.�Amsz�}@{ �ºmsz�|ºwBzVu���}�h�h�hn� �Äqy|~}@{
�dr�w­�H�8u¦�Amsz�}@{ � �

t (sec)
2 4 6 8 10

5110

5210

5310 (erg/sec)
eνL

t (sec)
2 4 6 8 10

5110

5210

5310 (erg/sec)
eνL

Ø�Ô�°Ê©AÝ8� ���� { � �Êw=z-qs�[w=uI�Êw=z4u��:} � � �Äqy|~}@{��D{­}=��u.�Amez�}@{ �Ämez-|Çw=z�u���}
h�h�hn� �Äqy|~}@{
�dr�w­�H�8un�Amez�}@{ � �
; F =.>/?DC 2�F'2 R�Z@Q�¨�R 2 I _ 2 Z 2�7 Z/;B?AR 7 >/?�Q/Q�Q 2�7 Z/;B?AR�Cc=�>@? 7	2 _�?�> 2 Z/?
;BR 7 9V?._ 2 Z98 2 ;<R�:d?:> F 68Z/;B?ARa?:R�Z%8 2 _-;B> 2�7 Z/;B?AR¼?;:ÊZ98 2�2 C 2 R�Z@QsC
Z/> 2 68Z F'2 R�ZLQÊ?>:�Z%8 2'4 6 7 s�7A>@?>?.R._ 68R¦_ ?>:�Z98 2§2.$x7 ; 2 R 7 OA3 1L2
C 2 >/;N� 2 _4Z98.68Z'R�?:R 2 ?;:�Z%8 2 Q 207 8¦68R�7 2 Q�6;W 2�7 Z@Q¿K G*Q�R>SUT ` _�68Z@6
68R¦689VO�Q/;=Q';BR�68RË; F =n?A>/Z@6AR:Z F 6AR�R 2 >J3
z-3 132 _ 2 Q 7 >@; 462 _º;BR.K 2�7 Zs3pc/c�c.Y Z98 2 C~68>@;B?>?.Q 2 W 2�7 ZLQ)?;:.R 2 ?�B

Z/>@;BR�?Î?:Q 7 ;B9<9=6~Z@;<?:R.Q�¨ÄZ%8 2 ?:Q 7 ;B9B9B68Z/;B?AR.QÇ;BR Z98 2 Q�Z@6A> p ;BR 7 9V?._-;BR�7
Z98 2 Q 2 9N:¦;BR�Z 2 >L6 7 Z/;B?ARº?>:.R 2 ?-Z/>@;<R.?:Q q 68R¦_¾Z98 2 a 68>/Z98 F 68Z�Z 2 > 2 :¯B
: 2�7 Zs3 132 C 2 >@;¾� 2 _ÄZ98¦6~Z�?:Q 7 ;B9<9=6~Z@;<?:R.Q
_�?ÊR�?AZ�6;W 2�7 Z)Z98 2 > 2 Q9?�9<Z@Q
;BRÎ6AR 2 Q/Q 2 R�Z@;B6A9 F 6AR�R 2 >s3
Ú 3 1L2 =.>/?c=¦?�Q 2 _¼;BRÙK 2�7 ZJ3'c/c�cÑ6WR 2 IÓ=.68>L6 F'2 Z 2 >@;NÇJ6~Z@;<?:R

?;:�Z98 2 0r? E ?>: 2 9 2�7 Z/>@?ARa6AR�Z/;BR 2 ?-Z@>/;BR�?�Q 2�F ;<Z�Z 2 _¼;<R¼Z98 2 6 7 B
7 > 2 Z@;<?:R =A8.6:Q 2 3 1L2 ; F =�>@?DC 2 _ ?:R�Z98 232 R 2 >@7>O Q@= 2�7 Z/>%? F C
68R¦_ F ?:Q�ZÊ; F =n?A>/Z@6AR�Z/9VOACn?AR�Z%8 2 Z@; F'2 Bt_-;=Q�Z/>@; 4 ?�Z/;B?ARn¨ p 6 q�1L2
=�> 2 Q 7 >@; 4�2 _ Z%8 2 Z 2�F = 2 >@68Z9?�> 2 ?;:�Z98 2 =¦?�Q�;<Z/>@?AR¦QÇZ/? ;BR 7 > 2 6:Q 2
;BR Q9? 7 8 6 F 6AR�R 2 >ÎZ98.68Z 6~Z E Ö [ / Z98 2 6�C 2 >L687 2�2 R 2 >@7>O
68R�Z@;<R 2 ?-Z/>@;BR�?:Q�;BQV6>=A=�>@? E ; F 6~Z@;NC 2 9VO 7 ?AR�Z/;BRU?�?>?¦QeC�Z%8.6~ZV?DC 2 >@B
7 ? F'2 Q�Z%8 2 Q98�?A>/Z 7 ? F ;BR�7W?;:ÄZ98 2 =.68>L6 F'2 Z 2 >@;VÇs6~Z@;<?:R¼?>:xw Ú } y
R�?AZ 2 _Ú;<RLw | Q	y 3 p¼46qP1L2 6A9BQ/?<=�> 2 Q 7 >@; 462 _VZ98¦6~ZOZ98 2 RU? F<4�2 >O?;:
R 2 ?-Z/>@?AR.Q 2�E =n?:Q 2 _ Z/?ËZ98 2 =n?:Q/;<Z/>@?AR�06? E _ 2�7 > 2 6AQ 2 QÊ;BR Z@; F'2
F ?A> 2 Q F ?�?8Z%8�9NOºZ98.6AR�6:Q�;<Raw Ú } y ~�;<R4Z98.;BQ�I�6�O¾Z%8 2 9N? F ;BR�?�Q�;<Z�O
;=QÇ6A9BQ/? 7 ?AR�Z/;BRU?�?>?.QsC�6AQ 2	E = 2�7 Z 2 _ ?:R 7 2 R 2 >@6A9 4 6:Q�;=Qe3 p¡7�q M);NB
R.6A9<9VOAC¿I 2 6�C:?A;=_ 2 _aZ98 2 Q/; F ?�9<Z@6AR 2 ?c?.Q'=�> 2 Q 2 R 7�2 ?>: 7 ?�?:9<;BR�7
68R¦_�6 7�7 > 2 Z/;B?AR 68R�Z/;BR 2 ?�Z/>@;<R�?�Q 4 O�Z/; F'2 B�Q@8.;¾:IZ@;<R�7 p _ 2 9B6�O�;BR�7 q
Z98 257 ?�?:9<;BR�7§=A8.6:Q 2 ?;:�68R 6 F ?c?�R�Z E Ö [ / C�687�68;BRÎ; F =�>@?DC�;<R�7
?ARhw Ú } y 3
|.3 1L2 _ 2�F ?AR.Q�Z/>L6~Z 2 _4Z%8.6~Z�Z%8 2 ; F =�>@?DC 2�F'2 R:ZLQ�?AR�Z%8 2 =¦6DB

>L6 F'2 Z 2 >@;NÇJ6~Z/;B?ARÎ68> 2 Z98 2<F ?:Q�Z�; F =n?A>/Z@6AR�Zs3���8 2*F ?:Q�ZÊQ�Z/>@;NsmB
;BR�7�: 2 6~Z%?�> 2 ;=Q
Z98.68Z)Z%8 2�462 Q[Z¤��Z�=.6A>@6 F'2 Z 2 >@Q)68> 2 >@68Z98 2 >�Q/; F ;NB
9=68>�Z/?ºZ98 2�2�E = 2�7 Z@68Z/;B?AR.Q�?>:�Z98 2 M 2 Z%8 2 6AR._ 1 ;<9=Q�?:RVQ 7�2 R.6A>/;B?.3
��8�;=Q�;<R�Q�Z/>@;Ns�;BR�7 7 ?AR�Z@>@6:Q[Z'I!;­Z%8�I�8.6~Z§8.6>=A= 2 R.Q'?.Q/;<R.7 Z%8 2
X�6 F<4 68R¦_ËX�?A> 2 _-?'=.6A>@6 F'2 Z 2 >/;VÇs68Z/;B?ARË?;:)Z98 2 0r? E CrI�8 2 > 2 ;<Z
;=Q
R 2�2 _ 2 _¾Z@?Ê; F =¦?�Q 2 6H=.>/;B?A>);<RbZ98 2 6AR.689VO-Q�;=Q�Z@?Ç6�C:?A;=_º68R*?.R�B

=r8mO-Q/; 7 689�?>?�Z 7 ? F'2 3�MA?�>/Z98 2 > F ?:> 2 C~?>?�> 0r? E 9 2 6A_�Q)Z@?¾Q F ?�?8Z%8
9V? F ;BR�?:Q/;­Z�O 7 ?.>9C 2 Qb6AR._W6�C 2 >@6A7 2'2 R 2 >@7A; 2 Qs3 w ��8 2iF ?�Q[Z�6;=�B
= 2 6A9<;BR�7N?>?-Z 7 ? F'2 Q�?>:�Z98 2 ;<>¾68R¦689VO�Q/;=QeC�Q@? 7 8 6AQ�Z98 2 R 2 ?�Z/>@;<R�?
Q9=A8 2 > 2 >L6A_�;N?.Q�> 2 Q 2�F<4 9B;<R.7�Z98 2 R 2 ?-Z@>/?:R Q[ZL68> F 6AQ@QsC�Z98 2 _�?�B
>L6~Z@;<?:R�?;:�Z%8 2.7 ?�?A9B;<R�7i=A8.6AQ 2 Ö ºAØ }ÑQsC.Z%8 2 Z@?8ZL689�6 F ?>?�R�Z�?>:
2�F ;­Z/Z 2 _ 2 R 2 >@7>O:C�68> 2 =�>L6 7 Z/; 7 6A9<9VOx?�R 7 8¦68R�7 2 _�3 y
}-3 1L2,2 C~689V?.6~Z 2 _ÑZ98 2,2 >@>@?A>LQ�68R¦_ÑZ%8 2�7 ?A>@> 2 9B68Z/;B?AR.Q'?ARÚZ98 2

=¦68>L6 F'2 Z 2 >LQ'6AR._iI 2t7 6ARÚ>%?�9 2 ?c?-Z�Z98 2 8UOU=¦?AZ98 2 Q�;=QO?;:�6�?:R 2 B
=r8.6AQ 2,F ?-_ 2 9nI!;<Z98�6�Q�;B7AR�;N� 7 68R 7�2 ?>:¤z Å 3
M�>@? F Z98 2 Q 207 689 7 ?.9B68Z/;B?AR.Q�?:R 2 _->L6�I�Q�Z�IO? F 6A;<R F'2 Q/Q@687 2 Q�¨

Z%8 2<7 8�?:; 7�2 ?;:�Z98 2*F ?�_ 2 9n:d?:>!Z98 2 68R.6A9NO-Q/;BQ�?;:¥K G*Q�R>SmT ` ? 4 B
Q 2 >%C~6~Z@;<?:R.QÑ;=Q u ?�;<Z 2L7 >%? 7 ;=689�~ÇZ98 2 687:> 2�2�F'2 R�Z 4�2 Z�I 2�2 R�Z98 2
? 4 Q 2 >%Cp68Z/;B?AR.Q¾6AR._ Z%8 2i7 ?:RUC 2 R�Z@;<?:R.689 2�E = 2�7 Z@68Z/;B?AR.Qb;BQ F ?A> 2
Z%8.68R 2 R 7 ?c?�>L687A;BR�7V;BRÎZ98 2 =�>@?>=n?:Q 2 _ F ?-_ 2 9\3 1L2 8�?>= 2 Z%8.6~Z
Z%8 2 Q 2 > 2 Q9?�9­ZLQ,I!;<9B9¥8 2 9N= Z@?a=�>@?A7A> 2 Q@Q�:¼?�>�Z%8 2 >b;<RøZ98 2 ?�R._ 2 >@B
Q�Z@6AR._-;BR�7�?;:
Z98�;=Q 2 =n? 7 8.689�? 4 Q 2 >%Cp68Z/;B?AR13

X g�5r_�` �,jVZ�2 ?AbÌZ>_A\�e
1L2 Z98¦68RAs�`º3.*Ê>@6A7A?¦CE*�3 � 3 G 6A_�O:?>Ç�8�;<R 6AR._ MO3 X�3OP�;B9¾B

9=68R�Z 2 :d?A>¤?.Q 2 :¼?.9�_�;BQ 7 ?.Q@Q/;<?:R.Qe3 ��8 2 I'?:>9sÇ;BQ =.6A>�Z@9NO¾Q9?A=A=n?A>/Z 2 _
4 OVZ%8 2 U�c�� . 7:>@6AR�ZP:d?:>�Z98 2 5�>/? ��2�7 ZLQO?;: G 6~Z@;<?:R.689�c�R�Z 2 > 2 Q�Z
5J.!c G z ºcº � 3 `�Q�Z/>@?>=.6A>�Z@; 7 9 2 5¥8UO-Q�; 7 QE4�6AR._ 4 OÄZ%8 2Wa ?.>/?c= 2 68R
M�5P� G�2 Z�IO?A>%s 3 ��R�;NC 2 >LQ 2�GH2 ZE44U�.¤� G B�Y¿�¿B�z º>º �;B ºcÚ } S � Ú 3
X �.�C9¿$'+5!2� � X /,/0( 9¿&�!�),$ 9P$:9¿(�� � 
 �C9�/0&�(,-��

1L2 _ 2 >/;VC 2 Z98 2P2�u ?¦6~Z/;B?AR¦Q½I 2 ?¦Q 2 _¾Z/?Ä_ 2 Q 7 >/; 462 Z98 2P2 R 2 >@7>O
Q9= 2�7 Z@>9? F ?;:�6 7�7 > 2 Z/;B?AR ÔÏ;Ð 3

�m"Y+5Z;]�^Vo>km\�^N`�_h`�� 9��J" ���

1L2 6AQ@Q@? F'2 Z98.68ZsCº_�?.>/;BR�7�6 7�7 > 2 Z/;B?AR�C�Z%8 2 68R�Z/;BR 2 ?-Z/>@;<R.?
06? E ;=Q F ?:Q�Z/9VO<=�>@?-_�? 7�2 _ 4 O¾Z98 2 I 2 6;sº> 2 6 7 Z/;B?AR È Ñ ÍaË ÔÏ Ð Ê 3
��8 2 >L6~Z 2 ?;:)Z98�;=Q!> 2 6 7 Z/;B?ARN;BQ!7:;NC 2 R 4 O�¨

�/I K � � �
I U O

A Ð ; O Í Ð ;
O A Ð&;

� Ð ] � O A T OJQ
Ð ; �

O A T
G p `º3 Q�q

I�8 2 > 2#K � ;=Q�Z%8 2 Rm? F<4�2 >Ç?;:�Z@6A>/7 2 Z�R 2 ?-Z@>/?:R.QeC�6AQ@Q9? F'2 _ËZ/?4�2 68Z�> 2 Q�ZsC~68R._,I�8 2 > 2 � Ð ;=Q�Z%8 2 =n?:Q/;­Z@>/?:RtC 2 9<? 7 ;<Z�O�;BRºR.68Z9?�>L689
?.R�;­ZLQe3Ì��8 2 Q 2�7 ?:R._ ;<R�Z 2 7A>L689�O�; 2 9=_�QÄZ98 2x7 >@?:Q@Q¾Q 2�7 Z/;B?AR 6AQb6
:¼?.R 7 Z@;<?:RN?>:�Z98 2 =n?:Q/;<Z/>@?AR 2 R 2 >@7>O4A Ð ; 3���8 2 _-;=Q[Z@>/; 4 ?-Z@;<?:RN?>:
Z%8 2 =n?:Q/;<Z/>@?AR.Q O Í Ð&; I z O % Ê Ð 
 # % 
�p�Q%dt2	E =½w p A Ð&; � � Ð&; q 
�) / y¯q8¦6AQ!64R 2 7:9<;B7A; 4 9 2t7 8 2�F ; 7 689J=n?8Z 2 R�Z/;=689Pw Q�Ú�y C�Z%8U?.Q

O Í Ð&;
O A Ð ;

p A Ð ; q I S ��� Ð
p # ] q % ' Ð ; p A Ð ; G�) / qHG p `º3�z q

I�8 2 > 2E' Ð&; ;BQ�7A;VC 2 R 4 O a»u 3 Q z-3¤��8 2 >L68R�7 2 ?;:�;<R�Z 2 7A>L6~Z@;<?:R�?>:A T ;BR a»u 3�`º3 Qt7 6AR 4�2t2 6:Q�;B9VO':d?>?�R._Ì:d>@? F Z98 2t2�E =.> 2 Q/Q/;<?:Rn¨

A T I
A Ð d � ÑQJdÆp A Ð � Ê Ð 7 ?:Q
	 q 
�� � G p `º3 Úcq

I�8 2 > 2Ò7 ?�Q
	 I��Í Ð ���Í T ;BQ Z98 2 7 ?�Q�;BR 2 ?>:VZ98 2 6AR�7A9 2 4�2 B
Z�I 2�2 RºZ%8 2 _�;<> 2�7 Z/;B?AR.Q)?;:.Z98 2 =n?:Q/;­Z@>/?:Rb68R._ºZ98 2 6AR:Z@;<R 2 ?-Z@>/;BR�?.C



7 ?�Q
	��Lw �tQ%G�Q	y CJ6AR._tI�8 2 > 2|� Ñ I p>� H� � � HM d � H Ð q 
�p z � � qJIQ>Ø z RcÚ U 2 P K � É ;<R aPu 3n|.3���8 2 _ 2 = 2 R._ 2 R 7	2 ?:RøZ98 2 6AR�B
Z/;BR 2 ?-Z/>@;<R.? 2 R 2 >/7cO4A T ;BQ�6:Q¿:d?A9B9<?DI�Q�¨

O �
O A T

I S ��]
p$# ] q % K � � O A Ð&; � HÐ ' Ð&; O Q Ð ; �

O A T
Ø p `º3 | q

��8 2t7 ?�Q�;BR 2�7 68RÚZ@6>s 2 689B9�C~6A9N? 2 QP:d?A>¿� E�2 _-A T f A I = � C�I!;<Z98
A I = � I � Ð d � ÑQJd � Ð 
�� � K Q>Ø S>ºcÚ U 2 P G p `º3�} q

w :d?A>�Q F 6A9<9 2 > A T C�?:R�9VO 7	2 >/Z@6A;<R C~689V? 2 Q¼?;: 7 ?:Q 	 68>@?>?�R._
7 ?�Q
	 I �tQ 6A> 2 6A9<9B?DI 2 _J~ 4 ?-ZVZ%8�;BQx8.6;=A= 2 R¦QV;<R�6AR¼;BR�Z 2 >9B
C~689�?>: A T I!;=_ 2 ?AR.9NOÚ6 4 ?c?-Z Q,2 P y 3r��8 2 >@6AR�7 2 :d?A>WA Ð ; ;=Q�¨

A Ð ; I J < > É�� ; N J E É��,N�É����	��

��� J < > É�� ; N 5 É I 5 U J E Ñ��
NE Ñ�� G p `º3 � q

I�8 2 > 2�� I A T 
�� � 68R._ Q�d +�I p�Q
����q H ��� H 7 ?:Q
	nH:3�M.>/? F
Z98.;BQ 2�u ?.68Z/;B?ARV;<ZO;=Q 7 9 2 68>'Z98¦6~Z�Z%8 2 A Ð ; >L68R.7 2 ;=Q»=.> 2 Z�Z�OVR.6A>@B
>@?DI¦:d?A>)Z98 2�2 R 2 >/7:; 2 Q�A T ? � � ;<R.I�8�; 7 85I 2 68> 2 ;BR�Z 2 > 2 Q�Z 2 _J~Z98U?.QsCAI 2 6;=A=�>@? E ; F 68Z 2 Z98 2t2�E =.> 2 Q/Q/;<?:RÚ;BR a»u 3�`º3 |V6AQ�¨
]��] < > K 6 1

�
J�8 � N:9 K � ' Ð ; p ÔA Ð ; p A T q G�) / q F O A Ð ; ��HÐ

]�� U ; J] < > p `º3 T;q

I�8 2 > 2 Z%8 2 =n?:Q/;­Z@>/?:R _-;=Q[Z@>/; 4 ?-Z@;<?:R�;BQ 7 689 7 ?.9B68Z 2 _�68Z�Z98 257	2 R�B
Z/>L689J=n?A;BR�Z�?;:
Z98 2 ;BR�Z 2 >%C~689�?>: 7 ?:Q/;<R 2 C-R.6 F'2 9NOÚ68Z 7 ?�Q
	 IÆº ¨

ÔA Ð ; p A T q I
A T ��� ÑQ�� A T 
�� � Ø p `º3 Scq

a»u 3�`º3 T 7A;VC 2 Q�Z%8 2 ÔÏ Ð 0r? E ;BR aPu 3 QcQ ~�Z%8 2 ;<R�Z 2 7A>L689¤I!;B9<9 4�2
_-;=Q 7 ?.Q@Q 2 _�6§I�8�;B9 2 3H��8 2 6:_�C~68R�Z@6A7 2 ?;: aPu 3n`º3 T ;=Q!Z98¦6~Z�Z%8 2
_ 2 = 2 R._ 2 R 7	2 ?ARºZ%8 2 =.68>L6 F'2 Z 2 > ) / 8.6AQ 462�2 R 2	E Z/>L6 7 Z 2 _,:d>/? F
Z98 2 ;<R�Z 2 7A>L689\3 ��8 2 ;<R�Z 2 7A>L689 7 6AR 4�2t7 6A9 7 ?�9B68Z 2 _Ú?:R 7	2 :d?A> 2 C 2 >
68R¦_hI 2 6A> 2 9 2 :IZ.I!;­Z%8a6 Q/; F =�9 2 > 2	E =�> 2 Q@Q�;B?AR�3 1L2Ì7 8 2�7 s 2 _
Z98¦6~ZsC�;<RaZ98 2dF ?:Q�Z�> 2 9 2 C~68R�Z�>L68R.7 2 ) / IÎQ�� |øU 2 P�C
Z%8 2
6;=r=�>/? E ; F 6~Z 2 _ 2	E =�> 2 Q@Q/;<?:R 687:> 2�2 Q0I!;­Z%8øZ98 2§7 ?:>/> 2�7 ZÇ?:R 2 6~Z
Z98 2¦Q�Å 9 2 C 2 9¿:d?A> 2 R 2 >@7A; 2 Q:A T ) Q�º�) / CO68R._ 2 C 2 R 462 Z�Z 2 >
I�8 2 R O �K
 O A T ;BQÄ;BR�Z 2 7A>L6~Z 2 _�;BR A T ¨Ê;BR._ 2�2 _�C�Z%8 2 >@68Z 2 � ;=Q=�> 2�7 ;BQ 2 6~Z º 3 Q�Å 3

� "Y+<Z;]�^Nockc\�^V`�_h`�� 9 �n" ���
��8 2<7 >@?:Q@Q!Q 2�7 Z@;<?:RÎ;<R aPu 3 Q�Ú C6=�> 2�7 ;=Q 2 9VOÚ_ 2 �¦R 2 _�6:Q�6VRU?�B

F'2 >@; 7 689Ç6;=A=�>@? E ; F 68Z/;B?AR ?;:¾Z%8 2 ;BR�Z 2 7:>@6A9�;BR a»u 3�`º3 T C�I�6AQ

? 4 Z@6A;<R 2 _ 6:_�6;=-Z@;<R.7ÑZ98 2.7 689 7 ?�9=6~Z@;<?:R�?;:0w } Ú�y :d?:>�Z%8 2 ;BRUC 2 >@Q 2
4�2 ZL6º_ 2�7 6�Oº> 2 6 7 Z/;B?AR�3
c�R.:v6 7 ZsC:Z98 2 _-;¾W 2 > 2 R�Z@;B6A9 7 >@?:Q@Q�Q 2�7 Z@;<?:R

O Q Ð&; �
O A T

p A Ð&; G A T q I�� H� 7 ?:Q/H B��
zc};� � � � Ê H Ð! "# H p@QJd 0;q p `º3 Rcq

8¦6AQ Z%8 2 ¸�·D´§ª¦F 6~Z@>/; E 2 9 2�F'2 R�Z  "# H p%$��'&�G8E@q 3 1 8.6~Z
7 8¦68R�7 2 Q�;=Q�Z98 2H2	E =�> 2 Q@Q�;B?AR4?;:�Z%8 2 ;BRmC~6A>/;=68R�Z@QsC8R�?DI�7A;VC 2 R 4 O ¨$C�(&-I z � � p A T d A Ð qZd0� H Ð 68R._ E\I � HM ��� H� d z � � p A T �A Ð q 3���8 2 :v6 7 Z/?:> 0�p A Ð q _ 2 Q 7 >/; 462 Q�Z98 2 Q F 6A9<9*) a * >L6A_-;=6~Z@;NC 2
7 ?A>@> 2�7 Z@;<?:R.Q�~¤I 2 ?.Q 2x2	E =�> 2 Q@Q/;<?:Rø;BRÆw } Ú�y 3���8 2Ì7 ?AR¦Q[ZL68R�Zb;BR
:d>@?AR�ZºZ@? Z%8 2 _-;NW 2 > 2 R�Z/;=689 7 >@?:Q@QbQ 2�7 Z@;<?:RW;BQ'zËZ@; F'2 Q4Q F 6A9<9 2 >
Z%8.68R�Z%8 2 ?:R 2 :d?A>';<RUC 2 >LQ 2�4�2 ZL6º_ 2�7 6�OAC 462�7 6;?¦Q 2 Z%8 2 6AR�Z/;BR 2 ?�B
Z@>/;BR�?,8.6:Q Q 8 2 9B; 7 ;­Z�ObQ�Z@68Z 2 I�8 2 > 2 6AQ
Z98 2 =¦?�Q�;<Z/>@?AR58.6AQ¥z�3 ��8 2
7 8¦68>L6 7 Z 2 >@;BQ�Z/; 7LQ�
 � Ð 4�2 8.6�C�;B?A>Ñ?>:¾6AR 2	E ?8Z%8 2 > F ; 7 > 2 6 7 Z@;<?:R
p Q@? 7 8¼6AQ È Ñ Í�Ë ÔÏ Ð Ê q ;BQ 7 ? F = 2 R.Q@6~Z 2 _ 4 O Z98 2 z 2	E =�9B; 7 ;­Z
:v6 7 Z@?A>LQ � Ð :d>/? F Z%8 2 =¦?�Q�;<Z/>@?AR =r8.6AQ 2 Q9=.6 7�2 68R¦_¦:d>@? F Z98 2
> 2 9=6~Z@;NC 2 C 2 9B? 7 ;­Z�O 4�2 Z�I 2�2 R È Ñ 6AR._ Í ;<R Z98 2 > 2 6 7 Z/;B?AR >@68Z 2 C
;BR 7 9N?._ 2 _ ;BR Q Ð&; � 3 �0?�> 7 >@?:Q@Q�Q 2�7 Z/;B?AR 7 ? F =.6A> 2 Q�I 2 9B9¤I!;­Z%8
Z%8 2 6;=r=�>/? E ; F 6~Z/;B?ARÚ?;:��½? 4r4 Q�68R¦_dK 7 8.>@6 F.F w T z�C TDÚDy ¨

Q�+�,Ð&; � I Q>ØÁT YLQ�º É 020 QJdÒÚ ' H-S 
 A T� Ð � H G p `º3 Q�ºcq

I!;<Z98 ' - I �tQ>Ø z T C�Q�;BR 7�2 Z98 2 = 2 > 7	2 R�ZL687 2 _ 2 C�;=6~Z/;B?AR Q�º>º6p�Q �
Q +�,Ð&; � 
 Q Ð ; � q 6~Z#A T I } G�Q�º G z º G%Ú>º U 2 P ;BQ � ?.Q[ZtB Q�Å C½B�z Å C
B�� Å C�B Q>QDÅ p ?A> B Q�Å CDB ÚmÅ C�B T>Å CDB Q�ºmÅ I�8 2 R 7 ? F =.6A>/;BR�7�I!;­Z%8
Z%8 2 6;=r=�>/? E ; F 6~Z/;B?ARÚ?;: Q Ð ; � ;BR a»u 3 Q�Úmq 3��8 2.7 >@?:Q@QÊQ 2�7 Z/;B?ARÄ?.Q 2 _ ;<R w Ú } y ;BQ0:d?A> F 689B9NOË9 2 Q@Q 7 ?A>@> 2�7 ZJC
Q/;BR 7	2 ;­Z¾;=QÊZ98 2 Q@6 F'2 6:QÊZ98 2 6 4 ?DC 2 6;=A=�>@? E ; F 68Z/;B?AR 4 ?�ZÄ> 2 B
=.9B6 7 ;BR�7 ' H- Ë  ' -  K Q>Ø z>};|.3dw ��8�;=QÄ;=Q¾Q[ZL6~Z 2 _ ;BR a»u 3 p |.3�} q
?>:�X
XW68R._ 7 68R 46257 8 2�7 s 2 _ 4 OÚZ98 2 C~6A9N? 2 ?>:�Z98 2t2 R 2 >@7>OÑ>L6DB
_�;B68Z 2 _ø_�?�>@;BR�7Ë6 7�7 > 2 Z/;B?AR1C�Z%8 2 ;B> a»u 3 p �.3 z q�y 35��8 2 _ 2 C�;=6~Z@;<?:R
Q�º>º6p�Q4� Q�./.Ð�; � 
 Q Ð ; � q ;BQ�R�?AZÑ9B6A>/7 2 ~¿:d?A>4A T I } G�Q�º G z º G%Ú>º
U 2 P ;=Q QDT>Å C Q � Å C Q�ÚmÅ C Q�ºmÅ p ?:> Q�SUÅ C Q � Å C Q�ÚmÅ C Q�ºmÅ
I�8 2 R 7 ? F =.68>@;<R.7aI!;­Z%8 a»u 3 Q�Úcq 3 �0?�><=.6A>@6 F'2 Z/>@;VÇs6~Z@;<?:R ?>:
ÔÏ Ð Q9= 2�7 Z@>9? F C aPu 3 Q z-C�_�;¾W 2 >LQ�689=Q/?5:d?:>�68R�?AZ98 2 >!> 2 6AQ/?ARÌI!;­Z%8
Z%8 2 ?AR 2 ?;:ÄX�X�C�Q�;BR 7	2 I 2 6:_-?>=�Z4Z%8 2 =¦?�Q�;<Z/>@?AR 0r? E 7 689 7 ?�B
9=6~Z 2 _ ;BR ÔA Ð p A T q�p _ 2 �.R 2 _ ;<R aPu 3'`º3 Scq C�I�8 2 > 2 6:QÑX�X ?.Q 2
Z%8 2 68R�Z/;BR 2 ?�Z/>@;<R�? 0r? E 7 689 7 ?�9=6~Z 2 _ ;BR A T C�R.6 F'2 9VOAC ' ËAbHT 
 w Q;dÒ2	E = p A T 
 ) / q�y 3�`�9BQ/?�Z98.;BQ F ?�_�;¾� 7 6~Z@;<?:R 6 7 ZLQ!;BR�Z98 2_�;<> 2�7 Z/;B?ARÎ?;:�;BR 7 > 2 6:Q�;BR�74Z98 2<2	E = 2�7 Z 2 _-06? E 3H��8 2 _-;NW 2 > 2 R 7	2
7 68R 462,u ?.68R�Z/;N� 2 _ 4 O 2 C~689V?.68Z/;BR�7ºZ%8 2 ;<R�Z 2 7A>L689n?;:1Z%8 2 0r? E�2 Q
V RT U p ) / qPI F

]1032> U] <?> O A T ¨Ä;BR._ 2�2 _�C Q\� V ./.RT U p ) / q 
%V RT U p ) / qPI};| Å C Ú } Å C;z>� Å ?A> Q�RUÅ :d?:> ) / I�Q C>z-C Ú ?:>½|ÇU 2 P5~JR¦6 F'2 9VOAC
?c?�> 0r? E ;BQ�Q/;B7AR�;N� 7 6AR�Z/9VOÑ9B6A>/7 2 >J3

�]¶ �'´�©¾³O©54J�s«�Ós�AÉV �©ºÕ��S¢[�LÓ-ÉÑÍ'©bÕ4Â:�L¤F¤F�@¢��s«�� ®�©º±AÆ�Á��LÆ�Ó-É6 ±AÂ:¡-�@¢[«�¬SÈs�4�@ÅA¡�¤F¬J¹�£F¬s«�¹Ä�e«��Ë�[Á:�bÏ:£]¢��[Á�¬sÀ�«��LÂA��¢[¬J«�¹t���S¢[¹LÉ 7
�S¢98O£FÈ-� §p×8¶y¥8© �J§J×s§ � �s¹t��¢[¬sµv¡:Á �d©

� ¥ ��±-© ��© ¸ ¬~¬J¹�¤F�@ÌÚ�e«��Ñ³O©  �© ¸ �L�SÈJ�@¢yÉ 6 ³�Á:�Ç�LÈp¬s¤FÂ:�[£F¬J«Ú�s«��V�@Å8µ
¡:¤F¬J¹�£F¬J« ¬sÀ�½º�e¹�¹�£FÈp�4¹t���S¢[¹L© ��ÅA¡�¤F¬J¹�£FÈp��Á~Ì��8¢[¬8�AÌA«��e½¾£FÆL¹Ä�e«��
«8Â:ÆL¤F�L¬J¹tÌA«~�[Á��L¹�£F¹	7AÉ� �¹t��¢[¬J¡�Á~ÌA¹L©:4:©�±8Â�¡:¡�¤I© ��; � �t¶LÖJÖpßs·/¶y¨8¶J©

� � �'ÒÄ©�¯O¬J½¾¬e�[¬ }/unmJ{ � É 6 ¯OÂ�Æ@¤­�@¬J¹tÌA«~�[Á��L¹�£F¹nÌA£F�L¤­�:¹�¬eÀ�ÆL¬e¢[�@µvÆL¬J¤F¤­�s¡:¹��
¹�Â:¡-�@¢[«�¬SÈs�s���e«��ÇÁ~ÌA¡-�@¢[«�¬SÈs�s�JÉJ�s«��ÇÐp�e¤­�sÆ@�[£FÆ�Æ/Á:�L½¾£FÆy�s¤:�LÈp¬J¤FÂAµ

�[£F¬J«:7:É�¯OÂ�Æ@¤­�L�e¢'ª�Á~ÌA¹�£FÆL¹� �É ����� �v¥s§J§sÝp·/É �p¥ �eµ �pßs¨8©
� � ��´�©A³O©<4J�s«�Ós�AÉ>=�©AÍ)Â:¢��e¹��s«��4ÕN©>='�s½¾¡:¡¦É 6 ³�Á��!Õ4�@Æ/Á��s«�£F¹�½

¬eÀ �)¬s¢[�/µ��)¬s¤F¤<�e¡�¹���±AÂ:¡-�@¢[«�¬SÈs�s�Ê�s«��V�[Á:���@?t�LÆ/�[£­¬s«Ë¬eÀ�´O�L�SÈ~Ì
�1¤F�L½¾�L«~�[¹LÉ 7Ä¯OÂ:ÆL¤I©�ª1Á~Ì:¹L©�  ���%� �v¥s§s§ �p·�¥sÝsÖA©

� ß �� �©�Í)ÂA¢�¢[¬y»�¹LÉ@4:©:´��LÌ~�L¹��e«��4Í�©� �©�Ø:¢�Ì8ÅA�L¤F¤IÉ 6BA «��[Á:��«��S�[Â:¢[�
¬eÀ-ÆL¬s¢[��Æ@¬J¤F¤­�s¡�¹���¹�Â:¡-�@¢[«�¬SÈs�'�@ÅA¡:¤­¬s¹�£F¬J«�¹LÉ 7� �¹t��¢[¬J¡�Á~ÌA¹L©C4:©ED/F ;
�t¶LÖJÖpßs·�¨ �J§ � �e¢98'£FÈ�� �e¹t��¢[¬sµv¡�Á�²sÖpße§JÝs§JÝA¶ �d©

� Ý �
�'©s®�©eØA¢�Ì~�@¢��e«��!ÒÄ© �'©sÍ'©S¯'�@»!É 6 °'¢��yÈ8£F���S�[£F¬J«��e¤ ¸ �yÈp�L¹¦À<¢[¬J½



°'¢��yÈ8£]���e�[£F¬J«��s¤��)¬J¤F¤­�s¡�¹��sÉ 7b®.£­È8£F«�Ð ='�LÈ-©>=��L¤I© � �v¥e§J§ �p·�¥8©
� × �'ÒÄ©JÒ!¬s���eÓp�JÉ8ÒÄ©A±A�e�[¬��s«��ºÒÄ©p³��sÓs�sÁ��s¹�Á:£dÉ 6 �1ÅA¡:¤­¬s¹�£F¬J«VÕ4�@Æ/ÁAµ

�e«�£F¹�½�É8¯O�@Â:��¢[£F«�¬�Í)ÂA¢[¹t�yÉA�s«��b°'¢��yÈ8£]���e�[£F¬J«��s¤ ¸ �yÈp��£F« �)¬e¢[�@µ
�)¬s¤F¤<�e¡�¹��º±8Â�¡-�@¢[«:¬SÈJ�e�JÉ 7 =��L¡:�y©-ª1¢[¬sÐ:©.ª1Á8ÌA¹L© � � �v¥s§s§JÝJ·�Öp×8¶
� �S¢98O£FÈ-� �e¹t��¢[¬sµv¡�Á�²s§Jßs§JÖ �~ßeÝ �d©

� ¨ ��±-©� �©
�)¬s¤­ÐJ�e�[� �e«�� =�©�´�© ¸ Á�£]�[�JÉ 6 ³�Á��Ë´'Ì:�A¢[¬8�8Ì:«��s½¾£FÆ
Í
�LÁ��yÈ8£F¬s¢!¬eÀ�±AÂ:¡-�@¢[«�¬SÈs�s� �1ÅA¡�¤F¬s¹�£­¬s«�¹LÉ 7V �¹t��¢[¬J¡�Á~ÌA¹L© 4:© � D �
�t¶LÖJÝsÝp·�Ýp¥sÝ8©

� Ö �O �©¦Í)Â:¢�¢[¬y»�¹LÉ 6 ±AÂ:¡-�@¢[«�¬SÈs��¯O�@Â:��¢[£F«�¬s¹LÉ 7� '¹t��¢[¬J¡:Á~Ì:¹L© 4:© ��� D
�t¶LÖJ¨s¨p·�¨JÖA¶s©

�]¶y§ �'´�©� �©.Í
�@�[Á��Ç�s«�� 4:© =�© ¸ £F¤F¹�¬J«.É 6 ='�LÈ8£FÈs�s¤�¬eÀ��º¹t���s¤F¤F�y�N¹�ÂAµ
¡-�/¢[«�¬SÈJ�b¹�Á�¬~Æ�ÓNÏ~ÌÑ«:�LÂ:��¢[£F«�¬4Á��y�S�[£­«:Ð:É 7Ú '¹t��¢[¬s¡�Á~ÌA¹L©*4A© � � F
�t¶LÖJ¨JßJ·�¶
�:©

�]¶J¶ �'´�©
³O© 4p�e«�Ós�AÉ� �©�Õ��S¢[�LÓ �s«�� Ø)©�±-©�Ò!£F���eÂ:¢��8É 6 ¯O�@Â:��¢[£F«�¬eµ
�8¢[£FÈp�L« �@ÅA¡:¤­¬s¹�£F¬J«�¹ �\»)�L«~�\Ì Ì~�y�S¢[¹ø�SÀB�[�@¢W±A¯Ê¶LÖJ¨J×s �É 7  'Ô\ª
�)¬s«:ÀD©�ª�¢[¬~ÆJ© ����� �v¥e§J§J×J·O¶
� � � �e¢98O£FÈ-� §p×e§JÝA© �s§pßsÝ � �s¹t��¢[¬eµv¡�Á � �d©

�]¶S¥ �O �©SÕ��S¢[�LÓ!�s«��O´Ê©y³�Á¦© 4J�s«�Ós�AÉ 6 ���L¤­�LÌ~�y��«��@Â:��¢[£F«�¬eµ\�8¢[£FÈp�L«�¹�ÂAµ
¡-�/¢[«�¬SÈJ���@ÅA¡�¤F¬s¹�£­¬s«�¹��s£­�A�y�ÊÏ~Ì!�[Á��
¹t���s«��:£F«�Ð!�eÆLÆ@¢[�@�[£F¬s«:µv¹�Á�¬~Æ�Ó
£F«:¹t���sÏ�£F¤F£]�\Ì>7:É:¡:¢[�@¡:¢[£F«~���s¹t��¢[¬sµv¡:Á¦� §p×e§J¨A© � �p×J¥SÈ-¶J©

�]¶ � �'´�© ³�Á¦©�4J�s«�Ós�AÉ 6 �)¬J«��:£]�[£F¬J«�¹
À=¬s¢�±AÁ:¬~Æ/Ó�='�@ÈA£FÈs�s¤:Ï8ÌÇ¯O�LÂA��¢[£F«�¬
´'�y�e�[£F«:Ð!£­« �)¬s¢[�@µ �)¬J¤F¤­�s¡:¹���±AÂ:¡-�@¢[«�¬SÈs�s�JÉ 7� ��! �É �JÝJ¨¾�v¥e§J§A¶y·
ßs¥J×~©

�]¶
� �O �©AÍ)Â:¢�¢[¬y»�¹LÉ:�Ç©8Ò!¤F�L£F«¦É>=�©:°��s«��AÁ�£IÉ 6 ³�Á:�!Ø�Â:�[ÂA¢[�O¬eÀ�¹�Â�¡-�/¢�µ
«:¬SÈJ��«��LÂA��¢[£­«:¬Ä�A�@�[�LÆ@�[£F¬J«.É 7ºª�Á~ÌA¹L©>='�LÈ-©A� D/FË�t¶LÖJÖp¥s· � �JÝ8¶J©

�]¶Sß � =�©bÕN©bÍ)£F¬s«8��� }/u mJ{ � � Ô�Õ�Í �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��vÉ 6	A Ï�¹��/¢[ÈJ�Sµ
�[£F¬s«�¬sÀ
�Ç¯'�LÂ:��¢[£F«�¬ÄÍ)Â:¢[¹t�'£F« �)¬J£F«�Æ@£<�A�L«�Æ@��»�£]�[ÁÑ±8Â�¡-�@¢[«:¬eÈs�
±8¯Ê¶LÖJ¨p×e  £F« �[Á��Ñ®n�S¢[ÐJ�ËÕ��sÐs�L¤F¤<�e«�£FÆ �)¤F¬sÂ��.É 7Wª1Á~ÌA¹L© =��LÈ-©
®.�@���y©<F � �t¶yÖs¨p×s·!¶	�pÖ �A©

�]¶yÝ � �'©�Í'©�Í
¢��e���[¬s« }/u�mJ{ � � Ô�Õ�Í �)¬s¤F¤<�eÏ-¬s¢��S�[£­¬s« �dÉ 6  �«�ÐJÂ:¤­�e¢���£F¹tµ
��¢[£FÏ:Â:�[£F¬J« A À ��Èp�@«8�[¹�Ø:¢[¬s½ ±A¯�¶yÖJ¨J×s �É 7Úª1Á~Ì:¹L© =��LÈ-©n� ���
�t¶LÖJ¨s¨p· � �JÝ8¶J©

�]¶S× �'ÒÄ©L´O£]¢��e��� }/u�mJ{ � Ò��s½¾£F¬JÓs�s«��:�@µvÔ�Ô �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��dÉ 6	A Ï�¹��/¢[ÈJ�Sµ
�[£F¬s«�¬eÀ���¯O�LÂA��¢[£­«:¬ÇÍ
Â:¢[¹t��À<¢[¬J½ �[Á:��±8Â�¡-�@¢[«:¬eÈs��±A¯�¶yÖJ¨J×s �É 7
ª1Á~ÌA¹L©:=��LÈ-©:®¦�@���y©�F � �t¶LÖJ¨p×s·!¶	�pÖs§A©

�]¶y¨ �'ÒÄ©�±�©-´'£F¢��S��� }/u�mJ{ � � Ò��e½¾£­¬sÓJ�e«��A�@µvÔ�Ô �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��vÉ 6	A ÏAµ
¹��/¢[ÈJ�S�[£­¬s« £­«��[Á:� Ò��e½¾£­¬sÓJ�e«��A�@µvÔ�Ô����@�[�LÆ/�[¬s¢Î¬eÀ��[Á:� ¯O�LÂAµ
��¢[£F«:¬�Í)Â:¢[¹t�ºÀ<¢[¬J½ ±AÂ:¡-�@¢[«�¬SÈs�Î±8¯ ¶yÖs¨p×e�AÉ 7Wª1Á8ÌA¹L©3=��LÈ-©)���� �t¶yÖJ¨s¨p· � �J¨A©

�]¶yÖ � ��© ¯Ê©Ê '¤F�LÓ8¹��L�@È�Éb®1© ¯Ê©Ê '¤F�LÓ8¹��L�LÈs�AÉbÔ�© ��©�Ò�¢[£­ÈJ¬J¹�Á��@£­«����e«��
��© Ô/© ��¬J¤FÆ/Á:�L«�ÓJ¬:É 6 ���@�[�@Æ@�[£F¬J« ¬sÀO�[Á:�4«:�LÂ:��¢[£F«�¬Ú¹�£FÐJ«��s¤�ÀB¢[¬s½
±8¯Ê¶LÖJ¨p×e Î£F«��[Á:��®�Õ �ÚÂ:¹�£F«�Ð��[Á��1ÔD¯ =ÎÍ)�sÓ8¹[�s«�Â�«��:�@¢[Ðe¢[¬JÂ:«��
¹�Æ@£­«~�[£F¤F¤­�e�[£F¬J«��[�L¤F�L¹�Æ@¬J¡-�JÉ 7bª�Á~ÌA¹L© ®¦�@���y© Í � ; FË�t¶yÖJ¨s¨p·�¥s§sÖA©

� ¥s§ �O �©���© �)ÁAÂ����eÓp¬SÈ�É��Ê©Ä±-©��1¤F�L«�¹�Ó~Ì �s«�� ±�©Êª�©ÄÕ4£­Ó8Á:�L�LÈ-É6 �)Á��S¢��sÆ@�[�@¢[£F¹t�[£FÆL¹b¬sÀ��[Á:��¯O�@Â:��¢[£F«�¬ ��½¾£F¹�¹�£F¬J« ÀB¢[¬J½ ±AÂ�¡-�/¢�µ
«:¬SÈJ�4±A¯Ê¶LÖJ¨J×s �É 7 4 ��³�ª ®.�@���y©*D � �t¶LÖJ¨J×J· �p× � � ª1£F¹�½º����Á.©
�1Ó8¹�¡¦©:³n�L¬e¢y©-Ø�£F¿J©:D � �t¶yÖs¨p×s·'¥eÖp× �d©

� ¥8¶ ��±-© ¸ ©�Í
¢[Â:�L«�«.É 6 ¯O�LÂA��¢[£F«�¬J¹ÊÀB¢[¬J½ ±A¯Ê¶LÖJ¨J×s 0�s«�� �)Â:¢�¢[�@«8�
Õ4¬8�A�L¤F¹º¬sÀ�±~�[�L¤F¤<�S¢ �)¬s¢[� �)¬s¤­¤­�e¡�¹��JÉ 7 ª1Á~ÌA¹L©!=��LÈ-©
®¦�@���y© F �
�t¶LÖJ¨J×J·�Ö �J¨8Ü�±-©:´�©�Ò��eÁ��e«��AÉ<4:© �)¬~¬J¡-�@¢[¹t�[�@£­«Ú�e«�� ��©�Í��e¢[¬s«¦É6 ¯O�LÂA��¢[£F«�¬J¹VÀ<¢[¬J½ ±AÂ:¡-�@¢[«�¬SÈs� ±A¯�¶yÖs¨p×s �É 7¼ª1Á~ÌA¹L©�®.�@���y©�Í
��� � �t¶yÖs¨p×J·�¥JßeÖA©

� ¥J¥ � 4A©�¯Ê©�Í)�sÁ�ÆL�s¤F¤IÉ! �©��!�e¢4�s«��a³O©�ª�£]¢��s«.É 6 ¯O�LÂA��¢[£F«�¬J¹bÀB¢[¬s½
�[Á:��±8Â�¡-�@¢[«:¬eÈs��£F«¼�[Á��Ë®�Õ �'É 7 ¯O�e�[Â:¢[� � ��� �t¶LÖJ¨J×J·Ë¶ �Jß8Ü
�Ê©!¯Ê©�±8¡-�@¢[ÐJ�@¤dÉ¾³O©�ª�£]¢��s«.Éb �©�®.¬~�LÏ¦É 4:©Ê°O¬~¬8�:½º�e« �e«��4A©Ä¯Ê©ÇÍ��eÁ�Æy�e¤­¤IÉ 6   ±A£F½¾¡�¤F�aÕ4¬8�A�L¤�ÀB¬s¢ ¯'�LÂ:��¢[£F«:¬ �)¬~¬J¤]µ
£F«:ÐN¬eÀO�[Á���®�Õ � ±8Â�¡-�@¢[«:¬SÈJ�8É 7�±AÆL£F�L«:ÆL� � ��� �t¶yÖs¨p×s·�¶
�~×~¶JÜ4A©�¯Ê©�Í��eÁ�Æy�e¤­¤IÉ�³O©�ª�£]¢��e«¦É ¸ ©:´Ê©�ª1¢[�@¹�¹O�e«��4�Ç©:¯Ê©�±A¡-�/¢[ÐJ�L¤IÉ6 ¯O�LÂA��¢[£F«�¬�³n�L½¾¡-�@¢��S�[Â:¢[�L¹O�s«��ÚØ�¤FÂ:ÅA�L¹OÀ<¢[¬J½��[Á:�Ä®nÕ � ±AÂAµ
¡-�/¢[«�¬SÈJ�8É 7Ä¯��S�[Â:¢[� � � � �t¶yÖJ¨J×J·�ÝJ¨J¥8©

� ¥ � �'ÒÄ©!±:�S�[¬¼�e«�� ´�©�±AÂ:¿LÂ�Ó8£IÉ 6  '«��s¤]ÌA¹�£­¹N¬sÀ�¯O�LÂA��¢[£F«�¬�Í)ÂA¢[¹t�
À<¢[¬J½ �[Á:�!±8Â�¡-�@¢[«:¬eÈs�!£F«4®nÕ �'É 7Çª�Á~ÌA¹L©>='�@È�©~®¦�@���y©<F � É�¥s×J¥J¥
�t¶LÖJ¨J×J·/Ü 6 ³¦¬s���s¤ ��«:�@¢[ÐsÌÇ¬sÀ�¯O�@Â:��¢[£F«�¬!Í
Â:¢[¹t��ÀB¢[¬J½��[Á:��±AÂ�¡-�/¢�µ
«:¬SÈJ�'±A¯�¶yÖJ¨J×s  �s«����[Á���Õ��e¹�¹1¬sÀ-¯'�LÂ:��¢[¬s«Ä±~���e¢34JÂ:¹t��Í)¬s¢[«.É 7
ª1Á~ÌA¹L©e®¦�@���y©sÍ �%� � �t¶yÖs¨p×J·1¥eÝp×8Ü 6 ±8���S�[£F¹t�[£­ÆL�s¤: '«��e¤]Ì:¹�£F¹�¬eÀ��[Á��

¯'�LÂ:��¢[£F«�¬�Í)ÂA¢[¹t��ÀB¢[¬s½ ±A¯�¶yÖJ¨J×s �É 74ª1¢[¬sÐ:©n³�Á��L¬e¢y©¦ª�Á~ÌA¹L© ���
�t¶LÖJ¨J¨J·'×s¥Jß~©

� ¥ � � 4:©� �¢��eÀBÂ�«��4�s«�� ÕN©�Ø�Â�Ó8Â�Ðs£]���AÉ 6 ª1Á8ÌA¹�£FÆy�e¤�Ô\½¾¡�¤F£FÆy�S�[£­¬s«�¹Ê¬sÀ
�[Á:�bÒ��e½¾£F¬JÓs� A Ï�¹��@¢[Ès�e�[£F¬s«Î¬sÀ�¯O�@Â:��¢[£F«�¬s¹�À<¢[¬J½ ±AÂ:¡-�@¢[«�¬SÈs�
±8¯Ê¶yÖs¨p×e �É 7�ª1Á~Ì:¹L©�='�LÈ-©�®.�@���y© F � �t¶yÖJ¨J×J· �sÝp×~Ü�4:©. �¢��eÀ=Â:«��JÉ
ÕN©AØ�Â:Ó8Â�ÐJ£]���8ÉA³O©	���e«��eÐJ£­�����s«���ÕN©
�)¬s¹�Á�£F½ÇÂA¢��AÉ 6 ¯O�LÂA��¢[£­«:¬
Õ��e¹�¹'�e«��4Õ4£FÅA£F«�Ð��)¬J«:¹t��¢��s£F«��y�ºÀB¢[¬s½ �[Á���®nÕ �W±AÂ:¡-�@¢[«�¬SÈs�
Í)ÂA¢[¹t�yÉ 7ºª�Á~ÌA¹L©�®.�@���y©:Í �%� D �t¶yÖs¨p×s· �p×J×8©

� ¥sß ��ª�© A ©p®¦�sÐJ�sÐJ�sÉAÕN© �
¢[£FÏ:£­�/¢yÉ�4:©C='£FÆ�ÁÄ�e«��Ê�Ê© �'£FÐJ«��eÂ���É 6 ÕV± ¸
�����LÆ@���e«����d�e«~�[£B·Dµv¯'�LÂ:��¢[£F«�¬s¹nÀB¢[¬s½ ±A¯�¶yÖJ¨J×s �É 7�ª�Á~ÌA¹L© ®¦�@���y© Í
�%�<� �t¶LÖJ¨J×J·Ä¶S¥J×~Ü
®�© ¸ ¬J¤]À=�@«�¹t�[�L£F«¦É 6 �����LÆ@�[¹�¬sÀ'Õ��e���[�/¢ A ¹tµ
ÆL£F¤F¤­�e�[£F¬J«:¹�¬J«#±AÂ:¡-�@¢[«�¬SÈs� ¯'�LÂ:��¢[£F«:¬ Ø�¤FÂAÅ.É 7�ª�Á~ÌA¹L© ®¦�@���y© Í
�%� DW�t¶yÖJ¨J×J·Ç¶yÖJ×8Ü1�Ç©.¯'¬s�[¿L¬s¤<��É 6 ÕV± ¸ �����LÆ@�� '«��s¤]ÌA¹�£F¹�À=¬s¢
±8¯Ê¶yÖs¨p×e  ±A�@�[¹�±A�@Èp�@¢[� =��L¹t��¢[£FÆ@�[£F¬J«�¹b¬J«ø¯O�LÂA��¢[£­«:¬ Õ��s¹�¹��@¹
�e«���Õ4£]ÅA£­«:Ð� '«�Ðs¤F�L¹LÉ 7!ª�Á~ÌA¹L© ®¦�@���y© Í �%� � É �8¶Sß!�t¶yÖs¨p×J·/ÜJ´Ê©yÕ4£Fµ
«��sÓs�e���4�e«��Ñ´Ê©�¯'Â�«�¬sÓJ�L»��AÉ 6 ¯'�LÂ:��¢[£F«�¬4Ø�¤­�SÈJ¬s¢ �)¬s«AÈJ�@¢[¹�£F¬J«
£F«Ñ±8Â�¡-�@¢[«:¬eÈs�Ä±8¯Ê¶LÖJ¨p×e �É 7¾ª1Á~Ì:¹L© =��LÈ-© � ��� �t¶yÖs¨J¨J· �sÝJ§pß~©

� ¥eÝ �'±8�L� 4:©�¯�©'Í��sÁ:Æy�s¤F¤IÉÄÆ�Á��e¡¦©�¶Sßø¬eÀ i�}/�8uIr�w=z-qams�[uIr�q����8�e��wd�@��k
���e½ÇÏ:¢[£­�AÐJ��
'«�£FÈp�@¢[¹�£]�DÌºª1¢[�@¹�¹LÉ.¶LÖJ¨sÖÄ�s«��¾¢[�/À=�@¢[�L«:ÆL�L¹��[Á:�@¢[�L£F«
ÀB¬s¢O�Ç¹�Â�½¾½º�S¢�Ì¾¬sÀ1¹��LÈJ�@¢��s¤.�y�e¢[¤]Ì4�s«��s¤]ÌA¹��L¹L©

� ¥s× � ��©1®�©n�!�J�8Ì:Ó8£F«¦É
°Ê©�³O©��.�S�[¹��L¡�£F« �s«�� A ©1°Ê©�=�Ì8�e¿LÁ�¹�Ós�LÌ8�AÉ6 ��Èp�@«8�[¹����/�[�LÆ@�[�y�ËÏ~Ì�
O«��:�@¢[Ðe¢[¬JÂ:«��N�O�@�[�LÆ@�[¬e¢[¹�¬s«�Ø��LÏA¢[Â:µ
�S¢�ÌV¥ �AÉn¶LÖJ¨J×8É 7�±A¬SÈ-©�ª1Á~ÌA¹L©�
'¹�¡¦© � � �t¶yÖs¨JÖJ· �pßsÖA©

� ¥e¨ ��´�© µD³O© 4p�e«�Ós�¼�e«�� ¸ ©�´O£F¤F¤F�LÏ:¢��e«��A�yÉ 6 ¯O�LÂA��¢[£F«�¬a�L½¾£F¹�¹�£­¬s«
À<¢[¬J½ �\ÌA¡-��Ô�ÔÊ¹�Â�¡-�@¢[«:¬eÈs�s��µÇ�e« �e«��s¤]ÌA¹�£F¹�¬eÀ!�[Á���¹�¡-�@Æ@��¢��AÉ 7
 ���  ��� D��t¶LÖJ¨JÖJ· �JÖA©

� ¥eÖ � 4:©sÕN©e®¦�e���[£F½¾�@¢yÉs �©����eÁ�£F¤IÉ 6  '«��s¤]ÌA¹�£­¹n¬sÀA�[Á���«��LÂA��¢[£­«:¬��LÈp�L«~�[¹
À<¢[¬J½ ¹�Â�¡-�@¢[«:¬SÈJ�º¶yÖJ¨J×s �É 7b �¹t��¢[¬J¡�Á~ÌA¹L©:4:© � �p§��t¶LÖJ¨sÖp· �~¥sÝ8©

� �s§ �� �© �Ê©¦±A½¾£]¢[«�¬SÈ-É��Ç© ¯Ê©¦±8¡-�@¢[ÐJ�@¤
�e«�� 4:© ¯Ê©.Í��eÁ�Æy�e¤F¤dÉ 6 ÔD¹!¤<�S¢[ÐJ�
¤F�L¡A�[¬J«V½¾£]ÅA£­«:ÐÄ�@ÅAÆL¤FÂ��A�y���JÉ 7ºª1Á8ÌA¹L©:='�@È�©�� D � �t¶yÖsÖ �~·!¶ �s¨JÖ
� �e¢98'£FÈ�� Á:�L¡:µv¡�Á�²sÖ �J§pßs¥s§ � �d©

� �8¶	��ª�© 4:©4Ò!�/¢[«��s«��s«�� ®�©4ÕN©�Ò�¢��sÂ�¹�¹LÉ 6 �
�@�a�s«:¬s�[Á��/¢�¡��eµ
¡-�@¢ ¬J« ±A¯�¶yÖs¨p×s �� ®n�S¢[ÐJ� �e«�Ðs¤­�0¬J¹�Æ@£­¤F¤­�e�[£F¬s«�¹0�s«����[Á��
�L¤F�LÆ/��¢[¬J«:µv«:�LÂ:��¢[£F«�¬4½º�s¹�¹LÉ 7Ñ¯OÂ�Æ@¤d©nª1Á8ÌA¹L©nÍ D ��� �t¶yÖsÖpßs·Ê¥ � �
� �e¢98'£FÈ�� �e¹t��¢[¬sµv¡�Á�²sÖ �A¶y§s§A¶y§ �d©

� �J¥ ��Í'©<4J�LÐs�@¢[¤F�LÁ�«:�@¢yÉ-Ø)©A¯'�LÂ�Ï:£­ÐÇ�s«���°Ê©:=O�����L¤]�yÉ 6 ¯O�LÂA��¢[£F«�¬ A ¹tµ
ÆL£F¤F¤­�e�[£F¬J«:¹��s«����[Á:�Ä±8Â�¡-�@¢[«:¬eÈs�4¶yÖs¨p×e  ±A£FÐs«��s¤IÉ 7�ª1Á~ÌA¹L©/='�LÈ-©
� F:D��t¶LÖJÖsÝp·�¶J¶yÖ � � �e¢98O£FÈ-� �s¹t��¢[¬eµD¡:Á-²eÖJÝJ§8¶J¶s¶J¶	�d©

� � � �� �©:Õ��s¤FÐJ£F«¦É 6  �«��s¤]ÌA¹�£F¹�¬sÀn£F«8�[�@Ðs¢��s¤¦�s«��º�SÈJ�@¢��sÐs�y��Æ�Á��S¢��sÆ@�[�@¢�µ
£F¹t�[£FÆL¹�¬sÀ��[Á��ÊÔ�Õ�Í��e«��ÑÒ��s½¾£F¬JÓs�º¹�£­Ðs«��e¤­¹�À<¢[¬J½ ±8¯Ê¶LÖJ¨p×e �É 7
¯'Â�¬SÈp¬ �)£F½�© � � � �t¶yÖsÖJ¨p· �A¶y×8©

� � � �
�'©N®¦Â:«��S¢��:£F«�£��e«��  �©��Ê©Ú±A½¾£]¢[«:¬eÈ-É 6 ¯O�LÂA��¢[£­«:¬J¹�À<¢[¬J½
±8¯Ê¶yÖs¨p×e �É ���e¢��[ÁW½º�S���[�@¢4�����LÆ@�[¹��s«��ø�[Á:�Ñ®�Õ�  ¹�¬s¤­ÂA�[£F¬J«
¬eÀ
�[Á:��¹�¬s¤­�e¢�«��@Â:��¢[£F«�¬¾¡A¢[¬JÏ�¤F�L½�É 7bª1Á8ÌA¹L©@=��LÈ-©�� � � �v¥s§s§A¶S·
§J× �J§s§JÖ � �e¢98'£­È-� Á��@¡:µv¡�Á�²s§J§s§JÖ �pßsÝ �d©

� �Jß ��³O©�4A©8®¦¬e¢[�y�:¬��e«��Ä�Ç©	�Ê©~®¦�s½ÇÏ.É 6 Í��LÌ~�L¹�£­�s«b�s«��s¤]ÌA¹�£F¹)¬sÀ.«:�LÂ:µ
��¢[£F«�¬s¹!¬JÏ:¹��@¢[Èp�y�ÑÀB¢[¬J½�¹�Â�¡-�@¢[«:¬eÈs��±A¯ ¶yÖJ¨J×s �É 7�ª�Á~ÌA¹L© ='�LÈ-©
� � FË�v¥e§J§J¥J·�§JÝ �s§J§J¥8©

� �sÝ �'ÕN©eÒ��sÆ�Á��@¤F¢[£F�L¹�¹LÉp �©s±~��¢[Â�½¾£­�AÉ�=�©e³n¬J½º�e¹��s«�� 4:© ¸ ©eØ)© �)�e¤F¤­�sÉ6 ±A¯Ê¶LÖJ¨J×s  �e«��Ú�[Á:�Ç¹t���S�[Â�¹!¬sÀ�¬J¹�ÆL£F¤F¤­�e�[£F¬J«�¹�¬s¤­ÂA�[£F¬J«�¹!�[¬b�[Á��
¹�¬s¤<�S¢�«��LÂA��¢[£F«�¬�¡:¢[¬JÏ:¤F�L½�É 7Çª1Á~Ì:¹L© ='�LÈ-©~� � FÑ�v¥s§J§J¥J·�§J× �J§8¶yÝ
� �e¢98'£FÈ�� Á:�L¡:µv¡�Á�²s§8¶y§J¨8¶y§s§ �d©

� �J× ��´�©
Õ4£­«��sÓs�e���Ú�s«�� ´�©1¯OÂ�«:¬JÓs�L»��AÉ 6 Ô\«8Èp�@¢��[�y��Á:£­�/¢��e¢[Æ�Á8ÌÎ¬sÀ
«:�LÂ:��¢[£F«�¬b½º�s¹�¹��@¹��:£F¹tÀ=�SÈJ¬s¢[�y�ÚÏ8Ì4¹�Â�¡-�@¢[«:¬SÈJ��¶yÖs¨p×e �É 7�ª1Á~Ì:¹L©
®.�@���y©�Í F ; D��v¥s§s§A¶S· �J§8¶ � �e¢98O£FÈ-� Á��L¡Aµv¡�Á-²e§J§8¶y§p¥ �p§ �v©

� �s¨ � ��©OÍ)�e¢[ÐJ�/¢yÉÊ�Ê©'Õ��e¢�ÀI�S�[£­�W�s«��aÍ'©Oª�© ¸ ¬~¬8�.É 6 ±AÂ:¡-�@¢[«�¬SÈs�
¶LÖJ¨p×e  �:£­�Ñ«�¬e�!�[�L¹t�!�[Á��Ê«��LÂA��¢[£­«:¬�½º�e¹�¹!Á�£F�@¢��S¢[Æ/Á~Ì~É 7�ª1Á~Ì:¹L©
®.�@���y©�Í F � � �v¥s§s§p¥J·�¶yÖ � �S¢98O£FÈ-� Á:�L¡:µv¡:Á-²s§J¥s§J¥8¶Sße¨ �d©

� �sÖ �
�'©N®¦Â:«��S¢��:£F«�£��e«��  �©��Ê©Ú±A½¾£]¢[«:¬eÈ-É 6 ¯O�LÂA��¢[£­«:¬J¹�À<¢[¬J½
±8¯Ê¶yÖs¨p×e ���Ø�¤­�yÈp¬s¢ËÆL¬J«8Èp�@¢[¹�£F¬s« �e«�� £F«~�[�@¢[¡:¢[�/���e�[£F¬J« ¬sÀº¢[�@µ
¹�Â:¤F�[¹LÉ 7  �¹t��¢[¬J¡��e¢��y© ª1Á~Ì:¹L© � � �v¥s§s§ �~· ×s§ � � �S¢98O£FÈ-� Á:�L¡:µ
¡:Á-²s§ �p§J¥8¶S¥e¨ �d©

� �J§ �'ÕN©�®1© �)¬s¹t���s«~�[£F«�£IÉ� �©)Ô\�s«:«�£��e«�� Ø)© �O£F¹�¹[�s«:£dÉ 6 ±A¯Ê¶LÖJ¨J×s 
�e«��4�[Á��!¡A¢[¬J¡-�@¢��[£F�L¹�¬sÀ1«:�LÂ:��¢[£F«:¬¾Ï�Â:¢[¹t�yÉ 7ºª1Á~Ì:¹L©:=��LÈ-©�� �:; É



§ � �s§J§JÝV�v¥e§J§ �p· � �S¢98O£FÈ-� �e¹t��¢[¬sµv¡�Á�²s§ �p§ � � �sÝ �d©
� �:¶ �O �©1Õ4£]¢[£F¿L¿L£��e«�� °Ê©�°Ê©�='� ���L¤]�yÉ 6 ¯'�@» �e«��e¤FÌA¹�£F¹Ç¬eÀ'�[Á:��±A¯

¶LÖJ¨J×s #«:�LÂ:��¢[£F«:¬J¹Ä»�£]�[Á �ÑÃ��@ÅA£FÏ�¤F�4¹�¡-�@Æ@��¢��s¤�¹�Á��e¡-�JÉ 7 ª�Á~ÌA¹L©=��LÈ-©A� � � �v¥e§J§JßJ·�§JÝ �s§J§8¶J©
� �~¥ � �'©4®¦Â:«��S¢��:£F«�£IÉ 6 ³�Á�� �:£ ��Â:¹�� ¹�Â�¡-�@¢[«:¬SÈJ� «:�LÂ:��¢[£F«:¬ Ã�ÂAÅ�É

¹t���S¢'ÀB¬s¢[½º�S�[£­¬s«�¢��e�[���s«��V±A¯�¶yÖs¨p×s �É 7� �¹t��¢[¬J¡��e¢��y©-ª1Á~ÌA¹L© ���
�v¥e§J§sÝp·�¶yÖJ§ � �S¢98O£FÈ-� �s¹t��¢[¬sµv¡:Á-²s§Jßs§sÖp¥ � � �d©

� � � ��ÕN©�®�© �)¬s¹t���s«~�[£F«�£IÉ- �©:Ô\�s«:«�£IÉ�°Ê©�ª��eÐJ¤F£­�e¢[¬J¤F£1�e«��bØ)© �'£­¹�¹[�e«�£IÉ6 Ô\¹¾�[Á��/¢[�N�N¡:¢[¬JÏ:¤F�L½ »�£F�[ÁW¤F¬y»#�L«��@¢[ÐeÌW±8¯Ê¶LÖJ¨p×e  «��LÂA��¢[£]µ
«:¬J¹ �JÉ 754 �� Oª ; FË�v¥s§s§p×s·�§8¶
�:©

� � � �O®1© ¸ ¬s¤]À=�L«:¹t�[�L£F«¦É 6 ¯'�LÂ:��¢[£F«�¬º¬s¹�ÆL£F¤­¤­�S�[£­¬s«�¹�£F«N½º�S���[�@¢yÉ 7bª�Á~ÌA¹L©=��LÈ-©A� � � �t¶LÖp×s¨J·'¥ �JÝsÖA©
� �~ß ��±-©�ª�©�Õ4£FÓAÁ:�L�LÈ��s«��� �© �Ç©-±A½¾£]¢[«�¬SÈ-É 6 =��L¹�¬J«��s«�Æ@���@«�Á��e«�ÆL�/µ

½¾�@«8�Ê¬sÀ'¬J¹�Æ@£­¤F¤­�e�[£F¬s«�¹º£F« ½º�S���[�@¢¾�e«���¹�¬J¤­�e¢º«:�LÂ:��¢[£F«:¬Ú¹�¡-�@Æ@µ
��¢[¬s¹�ÆL¬J¡~Ì~É 7Ñ±8¬eÈ-© 4:©¦¯OÂ:ÆL¤I©nª1Á~ÌA¹L© D � �t¶yÖJ¨JßJ·!ÖA¶
��� ���s�.©¦Ø�£F¿J©D � �t¶yÖJ¨JßJ·�¶
� �:¶	�d©

� �pÝ ��±-©Aª�©:Õ4£­Ó8Á:�L�LÈ¾�e«��b �© �Ç©:±8½¾£]¢[«�¬SÈ-É 6 ¯'�LÂ:��¢[£F«�¬�¬J¹�Æ@£­¤F¤­�e�[£F¬s«�¹
£F«Ñ�¾½¾�y�A£­Â:½ »�£]�[ÁÚÈs�e¢[£­�eÏ�¤F�Ç�A�L«�¹�£]�DÌ~É 7�±8¬eÈ-©�ª�Á~ÌA¹L© 
O¹�¡.© � �
�t¶LÖJ¨sÝp·�¶J¶Sßsß8©

� �~× �O³O©�ÒÄ©�Ò!Â:¬º�s«�� 4A©�³O©-ª��e«8���e¤F�L¬J«:�JÉ 6 ¯'�LÂ:��¢[£F«�¬ A ¹�Æ@£­¤F¤­�e�[£F¬s«�¹
£F«�Õ��e���[�@¢yÉ 7 =��LÈ-©�Õ4¬8��©-ª1Á~Ì:¹L© � � �t¶LÖJ¨JÖJ·�Ö �p×~©

� �p¨ � �Ê©�Ø:Â�Ó8Â��:� }/u ms{ � � ±8Â�¡-�@¢�µvÒ��e½¾£­¬sÓJ�e«��A� �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��vÉ6 ��È8£­�:�@«�ÆL� ÀB¬s¢ ¬J¹�ÆL£F¤F¤­�e�[£F¬J« ¬sÀa�S�[½¾¬J¹�¡�Á:�@¢[£FÆ «��LÂA��¢[£F«�¬J¹LÉ 7
ª1Á~ÌA¹L© =��LÈ-©~®¦�/���y© �(� �t¶yÖsÖJ¨p·�¶SßeÝp¥ � �S¢98O£FÈ-� Á��L¡AµD�/Å�²eÖJ¨s§p×s§s§ � �v©

� �pÖ � �Ê©!=�©� �Á�½º�J� }/u¾ms{ � � ±A¯ A �)¬s¤F¤<�eÏ-¬s¢��S�[£­¬s« �dÉ 6 ��£]¢[�LÆ@���LÈ8£]µ
�A�L«�Æ@�ÑÀB¬s¢4«��LÂA��¢[£­«:¬ÎÃ-�yÈp¬e¢���¢��e«�¹tÀ=¬e¢[½º�e�[£F¬J«WÀ<¢[¬J½ «:�LÂ:��¢��e¤]µ
Æ@Â:¢�¢[�L«~�¾£F«~�[�@¢��sÆ/�[£­¬s«�¹º£F« �[Á:�V±AÂ��:Ï:Â:¢�Ì�¯'�LÂ:��¢[£F«�¬ A Ï�¹��/¢[ÈJ�Sµ
�[¬e¢�Ì~É 7Wª�Á~ÌA¹L© =��LÈ-©�®¦�/���y© ��� �v¥e§J§J¥J·4§8¶J¶ �s§A¶ � �S¢98O£FÈ-� «8Â:ÆL¤]µ
�/Å�²e§p¥e§ �p§s§J¨ �v©

� ßs§ �'ÒÄ© ��ÐsÂ�Æ�Á�£ }/u�mJ{ � � Ò��e½º®n �¯O� �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��vÉ 6 Ø�£F¢[¹t�¾¢[�/µ
¹�Â:¤]�[¹¦ÀB¢[¬s½�Ò��e½º®n '¯'�Ç�	��È8£­�:�L«:ÆL�1À=¬s¢n¢[�y�sÆ@�[¬e¢1�s«~�[£]µv«��LÂA��¢[£F«�¬
�A£F¹[�s¡�¡-�L�e¢��s«:ÆL�JÉ 7 ª1Á~Ì:¹L© ='�LÈ-©Ñ®.�@���y© �<; �v¥s§s§ �p·¼§p¥8¶L¨J§J¥
� �S¢98O£FÈ-� Á:�L¡:µv�@Å�²e§p¥8¶y¥s§J¥8¶	�d©

� ß8¶ � ��©  '¤F£FÂ }/u mJ{ � � Ò�¥eÒ �)¬s¤F¤<�eÏ-¬s¢��S�[£­¬s« �dÉ 6 �1ÈA£­�A�L«�ÆL� À=¬e¢
½ÊÂ�¬s«�«:�LÂ:��¢[£F«�¬Ê¬J¹�ÆL£F¤F¤­�e�[£F¬J«Ñ£F«V�e«V�sÆLÆ@�L¤F�@¢��e�[¬e¢�µDÏ��s¹��y���/Å:¡-�/¢�µ
£F½¾�L«~�yÉ 7Nª�Á~ÌA¹L©�=��LÈ-©�®¦�/���y© � Da�v¥s§J§JßJ·Ç§s¨A¶L¨J§p¥ � �S¢98O£FÈ-� Á��L¡Aµ
�/Å�²e§ �A¶J¶y§ �J¨ �v©

� ßJ¥ �'�Ê©¦°Ê©�Õ4£FÆ�Á��e�L¤ }/u'mJ{ � � Õ4Ô\¯ A ± �)¬J¤F¤­�sÏ-¬e¢��e�[£F¬J«��dÉ 6	A Ï�¹��/¢[ÈJ�Sµ
�[£F¬s«!¬sÀ:½ÇÂ�¬s«�«��@Â:��¢[£F«�¬��A£­¹[�e¡�¡-�y�S¢��s«:ÆL��»�£]�[Á!�[Á��
Õ4ÔD¯ A ±��:�/µ
�[�@Æ@�[¬s¢[¹'�s«����[Á��!¯'Â-Õ4Ô)«:�LÂ:��¢[£F«:¬ÄÏ-�y�s½�É 7ºª1Á~Ì:¹L©:=��LÈ-©�®.�@���y©
��� �v¥s§J§sÝp·�¶yÖ8¶y¨J§8¶ � �S¢98O£FÈ-� Á��L¡AµD�/Å�²e§JÝs§p×s§s¨J¨ �v©

� ß � �O �©J±8��¢[Â�½¾£­���s«��ÄØ)© �O£F¹�¹[�s«:£dÉ 6 ª�¢[�LÆL£F¹�� � Â��s¹�£F�L¤­�s¹t�[£FÆ�«��LÂA��¢[£F«�¬«8Â:ÆL¤F�L¬J«�Æ@¢[¬J¹�¹�¹��LÆ@�[£F¬J«.É 7ºª�Á~ÌA¹L©�®.�@���y©:Í F � D �v¥s§s§ �J· �p¥8©
� ß � �O �© ±�©e��£FÐJÁ:���s«��Ê �© �
Â¦©J±A½¾£]¢[«�¬SÈ-É 6 Ôt�A�L«~�[£]ÀBÌA£F«�Ð'�[Á:��«��LÂA��¢[£F«�¬

½º�e¹�¹�¹�¡-�@Æ@��¢[Â�½ À<¢[¬J½ �[Á��Ñ«��LÂA��¢[£F«�¬ÎÏ:Â:¢[¹t�bÀB¢[¬J½ �Î¹�Â�¡-�/¢�µ
«:¬SÈJ�8É 7Äª�Á~ÌA¹L©>='�LÈ-©A� ��� �v¥e§J§J§J·�§ � �s§J§J×

� ßJß ��°Ê© ®1©nØ:¬JÐJ¤F£IÉ ��©¦®¦£F¹�£IÉ��Ç©¦Õ4¬s«~���s«�£F«:¬��s«��N �©.ª��s¤­�s¿@¿L¬:É 6 ±AÂAµ
¡-�/¢[«�¬SÈJ��«:�LÂ:��¢[£F«�¬ ¬s¹�ÆL£F¤­¤­�S�[£­¬s«�¹L��  ¹�£F½¾¡�¤F�N�s«��s¤]Ì8�[£­ÆL�s¤��s¡Aµ
¡A¢[¬p�eÆ/Á.É 7Äª�Á~ÌA¹L©<=��LÈ-©A� � FË�v¥e§J§p¥s·�§J× �s§J§J¨

� ßsÝ � 4A©�³O©)ª��s«~���s¤F�L¬s«��JÉ 6 ¯O�LÂA��¢[£F«�¬Î¬s¹�ÆL£F¤­¤­�S�[£­¬s«�¹4�e�ºÁ�£FÐsÁW�:�L«:¹�£]µ
�[£F�L¹LÉ 7ºª1Á~Ì:¹L©:®.�@���y©�Í � ��� �t¶yÖsÖp¥J·�¶S¥e¨A©

� ßJ× ��°Ê©s±8£FÐJ¤8�s«���°Ê©C='� ���@¤F�yÉ 6 °O�L«��@¢��e¤8ÓA£F«:�@�[£FÆ��:�@¹�Æ@¢[£F¡:�[£F¬J«�¬sÀA¢[�L¤]µ
�S�[£FÈA£F¹t�[£FÆ!½¾£]ÅA�y�¾«��LÂA��¢[£­«:¬J¹LÉ 7Ä¯'Â�ÆL¤I© ª�Á~ÌA¹L© Í D ; � �t¶LÖJÖ �p· �~¥ �A©

� ße¨ � 4:©N³O©Úª��e«8���e¤F�L¬J«:�JÉ 6 ¯O�LÂA��¢[£­«:¬0Ø�¤<�yÈp¬e¢ �1Èp¬J¤FÂ:�[£F¬s« ¯'�y�e¢
  ±AÂ:¡-�@¢[«�¬SÈs��� ¹ �)¬e¢[�JÉ 7 ª1Á~Ì:¹L©!®¦�@���y©�Í � D � �t¶yÖJÖJßJ·�¥sßs§
� �e¢98'£FÈ�� �e¹t��¢[¬sµv¡�Á�²sÖ �J§pße§J§J¨ �d©

� ßeÖ � �Ê© ��©��O£­�e«ø�e«�� °Ê©�ÕN©�Ø�Â:¤­¤F�@¢yÉ 6 ¯'�LÂ:��¢[£F«:¬sµv«��LÂA��¢[£F«�¬Ñ¹�Æy�e��µ
�[�@¢[£F«:Ð �s«�� ½º�e���[�@¢ �L«:Á��e«�ÆL�y� «��LÂA��¢[£F«�¬�Ã��SÈJ¬s¢���¢��s«:¹tÀ=¬e¢�µ
½º�S�[£­¬s«W£F«a±AÂ�¡-�/¢[«�¬SÈJ�e�JÉ 7øª1Á~ÌA¹L© =��LÈ-©�� F � �t¶yÖsÖpßs·Ú¶
�p×sÖ
� �e¢98'£FÈ�� �e¹t��¢[¬sµv¡�Á�²sÖ �J§JÝs§p× � �d©

� Ýs§ ��´�©s�OÂ��s«.É~°Ê©pÕN©JØ�Â�¤F¤F�@¢yÉ
4:© ���S¢[¤F¹�¬J«º�s«�� �Ê©
��©	�O£­�s«¦É 6  �«��e¤Fµ
ÌA¹�£F¹�¬sÀ �)¬s¤F¤­�@Æ@�[£FÈp��¯O�LÂA��¢[£­«:¬ÇØ�¤­�yÈp¬e¢O³.¢��s«�¹tÀB¬s¢[½º�S�[£­¬s«4£F«V±8Â:µ
¡-�@¢[«:¬SÈJ�e�JÉ 7º�s¹t��¢[¬sµv¡:Á-²s§J×s§ �p×J×eÝA©

� Ý8¶	� ��©� �©OÒ!¬J¹t�[�L¤F�LÆ�Ó~Ì��s«�� ±�©�±A�s½ÊÂ��L¤IÉÇª�Á~ÌA¹L©!®.�@���y©�Í �(�%�
�t¶LÖJÖ �J·!¶y¥J×~©

� ÝJ¥ ��´�©-��Â��e«¦É-°Ê©.ÕN©�Ø�Â:¤­¤F�@¢��s«�� �Ç© ��© �O£­�s«.É 6 �)¬s¤F¤­�@Æ@�[£FÈp�Ç«:�LÂ:µ
��¢[£F«�¬!Ã��SÈJ¬s¢1��¢��s«:¹tÀ=¬s¢[½º�S�[£F¬J«º£F«¾¹�Â�¡-�@¢[«:¬eÈs�s�sÉ 7�ª1Á~Ì:¹L©
='�@È�©s�
� D��v¥e§J§sÝp·�¶S¥ �s§J§ � � �S¢98O£FÈ-� �e¹t��¢[¬sµv¡�Á�²s§Jß8¶J¶y¥J×sß �d©

� Ý � �'°Ê©'°Ê© ='� ���@¤F���s«��a �© �Ç©�±A½¾£]¢[«�¬SÈ-É 6 ±8�L¤]ÀBµv£F«��:Â:ÆL�y�W¹�¡-�LÆ@µ
��¢��e¤�¹�¡�¤F£]�[¹Ä£F« ¹�Â:¡-�@¢[«�¬SÈs�V«��LÂA��¢[£­«:¬VÃ�Â:ÅA�L¹LÉ 7Ëª�Á~ÌA¹L©�=��LÈ-©��
� � �v¥s§s§p×s·4§J¨8¶ �J§8¶ � ��¢�¢��e�[Â�½Äµv£FÏ�£­��©�� ��� �v¥s§J§s¨p·b§p¥sÖsÖJ§ � �
� �e¢98'£FÈ�� §J×s§pß~©F¶y¨ �s§ � Á��@¡:µv¡�Á�� �d©

� Ý � ��´�©���Â��e«¦ÉO°Ê©'ÕN©�Ø�Â�¤F¤F�@¢yÉ 4:©
���e¢[¤F¹�¬J«��s«�� �Ç©��Ê© �-Á�¬s«�Ð:É6 ¯O�LÂA��¢[£­«:¬�Õ��e¹�¹!´O£F�@¢��S¢[Æ/Á~ÌÑ�e«��Ú±8�[�L¡~»�£F¹��¾±8¡-�LÆ@��¢��e¤1±8»��s¡:µ
¡:£­«:ÐN¬eÀO±AÂ�¡-�/¢[«�¬SÈJ��¯'�LÂ:��¢[£F«:¬NØ�¤­�yÈp¬e¢[¹LÉ 7Îª�Á~ÌA¹L©�=��LÈ-©1®¦�@���y©
��� �v¥e§J§J×J·�¥ �:¶L¨J§J¥ � �S¢98O£FÈ-� §J×s§J×8© §p¥eÖJ§ � �e¹t��¢[¬sµv¡�Á�� �d©

� ÝJß �'°Ê© ®�©ÎØ�¬JÐs¤F£dÉ ��©N®¦£F¹�£IÉa �©ËÕ��e¢�¢[¬s«��JÉa �©ËÕ4£F¢[£F¿L¿@£ 6 �)¬s¤]µ
¤F�LÆ@�[£FÈp��«��LÂA��¢[£­«:¬ Ã��yÈp¬s¢ ��¢��e«�¹�£]�[£F¬J«:¹a£F«0¹�Â�¡-�@¢[«:¬SÈJ�e� �s«��
�[Á:�N¢[¬J¤F�Î¬eÀÇ��¢�� ?t�LÆ/�[¬s¢�Ì¼�yÈp�@¢��sÐs£F«�Ð:É 7 4 �� Oª�¶S¥a�v¥s§J§J×J·�§8¶y§
� �e¢98'£FÈ�� §J×s§p×~©F¶yÖJÖs¨sÈ:¥ � Á:�L¡:µv¡�Á�� �v©

� ÝsÝ �� �©�±~��¢[Â�½¾£­���e«��ÎØ)© �O£F¹�¹[�e«�£IÉ 6 ¯'�LÂ:��¢[£F«:¬4½º�s¹�¹��@¹Ê�e«��Ë½¾£]Å8µ
£F«�Ðs¹¾�s«��.©F©F©FÉ 7 �S¢98O£FÈ-� Á��L¡AµD¡:Á-²e§JÝJ§sÝJ§Jß �:©FÉ��V¢[�@ÈA£F�@» ¢[�LÐJÂ:¤<�S¢[¤]Ì
Â:¡����e�[�L��¬J«��[Á��O»)�LÏ¦©

� ÝJ× ��Ø)© ���SÈs�s«:«��8É1ÕN© ®�© �)¬J¹t���s«~�[£F«�£IÉ A ©nª��s¤­�s½º�S¢��AÉ�Ø)© �O£F¹�¹[�s«:£IÉ6 ¯O�LÂA��¢[£­«:¬J¹V�e¹��e¹t��¢[¬J¡�Á~ÌA¹�£FÆy�s¤!¡A¢[¬JÏ-�L¹LÉ 7a±8Â:¢[Èp�@ÌA¹b´ ��ª �%�
�v¥e§J§ �p· �Jß8©

� Ýs¨ �� �¹�£F«�Ø�£FÐ:©  �¶Ú¬eÀ�¯Ê© �Ç©� 'Ðp�SÀ=¬s«�¬SÈJ� }/uÄmJ{ � É 6 ±~�[Â��8Ìø¬eÀ!�[Á��
�����@Æ@�!¬sÀ�«:�LÂ:��¢[£F«�¬º¬s¹�ÆL£F¤­¤­�S�[£­¬s«�¹�¬J«V�[Á:�Ê¹�Â:¡-�@¢[«�¬SÈs�Ä«��LÂA��¢[£­«:¬
¹�£FÐJ«��s¤¦£­«��[Á��!® �'���:�/�[�LÆ@�[¬s¢yÉ 7¾ �¹t��¢[¬J¡��e¢��y©�ª�Á~ÌA¹L© � � �v¥s§s§p×J·
¥sß �:©

� ÝsÖ �'ÕN© ³O©�Ò!�@£­¤IÉ�°Ê© °Ê© ='� ���L¤]���s«��N´�© ³O© 4p�e«�Ós�AÉ 6 Õ4¬J«A�[� ���e¢[¤F¬
¹t�[Â��AÌÚ¬sÀ�¹�Â:¡-�@¢[«�¬SÈs�4«��@Â:��¢[£F«�¬�¹�¡-�LÆ@��¢���ÀB¬s¢[½º�e�[£F¬s«¦É 7Ú '¹t��¢[¬sµ
¡:Á8ÌA¹L©:4:©@F �<; �v¥s§s§ �J·�ÖJ×8¶J©

� ×e§ �'°Ê©'ª��sÐs¤F£<�S¢[¬J¤F£IÉÇÕN©O®1©
�)¬J¹t���e«8�[£F«:£dÉ! �©�Ôt�e«�«:£��s«���Ø)© �'£­¹tµ
¹[�e«�£IÉ 6 ³�Á:�ÄÙ�¢[¹t��¹��LÆ@¬J«��Ú¬sÀ�±8¯Ê¶LÖJ¨p×e  «��@Â:��¢[£F«�¬��L½¾£F¹�¹�£­¬s«¦É 7
�S¢98O£FÈ-� §J×s§Jß8© �p§ �p¥ � �e¹t��¢[¬sµv¡�Á��v©

� ×~¶	�'°Ê© �)¬y»��e«¦É 6 ±~���e�[£F¹t�[£FÆy�s¤��!�S���Ñ '«��e¤]Ì:¹�£F¹	7AÉ A Å8ÀB¬s¢�� ±AÆL£F�L«:ÆL�
ª1Â�Ï:¤­£FÆy�S�[£F¬J«�¹�¶yÖsÖJ¨8©

� ×s¥ ���Ç©J®�©s³nÂ:Ï�Ï:¹1�s«����Ç©e¯Ê©J±AÆ�Á:¢��e½¾½�É 6 ¯'�LÂ:��¢[£F«�¬ A ¡��sÆ@£F�[£F�L¹� ��
´'£­ÐsÁ ³n�@½¾¡-�@¢��e�[ÂA¢[�L¹¾ '«������L«�¹�£]�[£F�L¹LÉ 7  '¹t��¢[¬s¡�Á~ÌA¹L©�4:© � ; �
�t¶LÖp×Jßs· �JÝp×~©

� × � ��´�© µD³O©�4p�e«�Ós�AÉ =�©�Õ4¬~�@«�Æ�Á�½¾�@Ì~�/¢yÉ 6  '«�£F¹�¬e��¢[¬J¡�£FÆ «��LÂA��¢[£­«:¬
�L½¾£F¹�¹�£F¬J«�ÀB¢[¬s½ ¢[¬s���S�[£F«�Ð ¡:¢[¬s�[¬s«��LÂA��¢[¬J«�¹t���e¢[¹LÉ 7¼ ��!  ¥e§JÖ
�t¶LÖJ¨JÖJ·�®nß8©


