
���������	�
���
� ����� ����� �������������
�
�
���������
� � �
�����!�#"
��� "#�����$� ���&%'���(�
��� ���!�*)

+-,/.�0214365#7984:<;
:>=4?A@CB/DE,(FHG#84:JIK;
:>LMBN+O,P.Q0R;#ST:ULMBWVX,/.�0R;#793Y5
:>LZB
[ ,/\]IK1_^479`<`a:<;
:9b�BWcd,WeEfgFH`a791h14I2;
G#840 L B
FE, [ IKi
iWI2;
:a;
:9bhB/+-, [ 8jI2;
G
: L B

k ,N+l79;
; = BNm�,(m	IKn(:<;
: L BNo/,p.q,Wc&:a393>:JIK84:a;
: L BP+O,PoC:ars0R; = B
m�,Notn(:<`a`JI2;T^j:<;
:ULZBNo/,/ou^j8jI2v
`a:<;
0�LwB(x�,WyzI23>3U7>^h^j:>LZB/+O,(y�7{1h: b B

|&,~}�IK;
;Cv
3>39:a;
:>L

�w�K�U�������������h�� �����u���U�����6�����T�2���~�4�����¡ ¢�T£$�¥¤�¦¨§�¦ª©!�U�����j�����N�(����« � �U�
¬ £��®­ � �����¡«	���>��¯Q°��2�t�¡���p± � ���2�U�������������6²� °��2�t���¥���6³¢� � �9°z´¥µN�Rµ��u�{��³���¯_�{��°��2�t���¥���6³¢���

´��¥¤4§h§_¶4·��{������¯��C¸g�9¯]¹��R´»º¨�T´�� ��¼ �
½�´���������¾Y��¯Q°_�2�t�g����± ��¿ ­h­ ¼ �p± � � �ÁÀ µÂ� ¼¡¼ ¯]Ã � ��� � � �{Ä �$ÃT¯������Å� ¼ �p¯zµ � ³��p¯�� ��¼ ��°4� ¼¡¼ �PÆW��±����¥±��Y���

´��J¤4§h¶�Ç>¦��t�¡�ª���Y³¢���T´�� ��¼ �

ÈXÉ2Ê�Ë¢Ì�ÍUÎ_Ë
Ï(ÐUÑ�Ò_ÓWÔ�ÕwÖ�Ó�×�ØUØ>×�Ù�×�ÚªÛUÜÂÝÞÜ�ß�ÑàßUÝgá�×�Ú¥ÑàßqÚ¥â
Ü¥ÚªÛ>ß�ã]á�âhÜ�äzÝÞá�Ù�×¢ã6Ü�âhåqæwâh×�Ù�ß!â_ç
×�Üª×�Ú¥ÑàèÞègÝéÚ¥Ñ
äzÝgÜªÜªÝéâhå�Üªá�Ð�Ñàß>ÛUèéÑàß�Ú¥âzÜ¥Úª×�ÙªÚ#×�Ú
ÚªÐ�ÑNæwÑ�êhÝÞå>åUÝÞå�ê$â_ç2ë�ì_ìhí6î>ïNègè>ÚªÐ�Ñ/ÑàèéÑàá�Ú¥Ùªâhå>ÝÞá�Ü
á�âhä�Øwâhå�ÑàåjÚªÜ
â_ç(ÜªÛ>á�Ð'×]äzÝÞÜ�ÜªÝéâhå&ÐU×¢ð_Ñ�Ú¥â]æwÑ	á�Ð�âhÜªÑàåñá�×�ÙªÑ�ç�ÛUèÞèÞã_òMæwÑàá�×_ÛUÜ¥Ñ�åUâ
ÙªÑ�Ø>èg×_á�Ñàä�Ñàå4ÚóÝÞÜ$ØwâhÜªÜ�Ýéæ>èéÑ
×�ç�Ú¥Ñ�ÙTèÞ×_ÛUåUá�ÐZî¢ô<ÙªÙ�×_ßUÝg×�ÚªÝéâhå$Ú¥ÑàÜ¥ÚªÜRÐU×¢ð_ÑCæwÑ�ÑàåÂØwÑ�Ùªç¡â_Ù�ä�Ñàß�ÝÞå�â_Ù�ß�Ñ�Ù2Ú¥â�Ü¥ÚªÛUß�ãPÑ�õwÑàá�ÚªÜRâ_ç>ÐUÝéêhÐUèÞã
Ýéâhå>ÝéöàÝÞå�êQØ>×�Ù�ÚªÝÞá�èéÑàÜ�âhåñá�ÐUÝéØ9Ü�×_åUß'Ú¥â
Ñ�ð�×_èÞÛU×�Ú¥Ñ	ÚªÐUÙªÑàÜªÐ�âhèÞß>Ü�ç¡â_Ù�÷YÝÞå�êhèÞÑzøuð_ÑàåjÚóùNØ>Ü¥Ñ�Ú�×_å>ß
ú ×�Úªá�ÐYû»Û�ØüîRÏWÐ�Ñ�ý>Ù�Ü¥ÚóÑ�õ{Ñàá�Ú�òTâ_æ>ÜªÑ�Ùªð_Ñàß�ÝÞåHßUÝéêhÝéÚª×_è~á�âhä�Øwâhå�ÑàåjÚªÜ�òTÝÞÜ�×
Ù�×_ß>ÝÞ×�ÚªÝéâhåYû»ÝÞå>ßUÛUá�Ñàß
á�ÐU×_å�ê_Ñ(â_çwÜ¥Úª×�Ú¥Ñ(ÝÞå�×�ä�Ñàäzâ_ÙªãÂá�ÑàèÞè�×_å>ß�êhÝéð_ÑàÜTÙ�ÝÞÜªÑ~Ú¥â$èÞâhÜªÜRâ_ç9ÚªÐUÑ#ÜªÚ¥â_ÙªÑàßzÝÞå�ç�â_Ù�äz×�ÚªÝÞâhåZî�ÏWÐ�Ñ
Ü¥Ñàá�âhå>ß�âhå�Ñ_ò�ØUÙªÑàÜªÑàå4Ú2×_èÞÜ¥âPÝÞå$×_åU×_èéâ_êPá�âhä�Øwâhå�ÑàåjÚªÜ�ò�ÐU×�ØUØwÑàåUÜZþWÐUÑàå�×NØ>×�Ù�×_ÜªÝéÚªÝgáuá�âhåUßUÛUá�ÚªÝÞâhå
á�ÐU×_åUå�ÑàèCâ_ØwÑàåUÜ$ÚªÐ�Ù�âhÛ�êhÐ'ÚªÐUÑ�á�Ð>ÝéØMÿüÚªÐ>ÝÞÜ�á�×_åñç�Û>Ü¥Ñ	ÚªÐ�Ñ�á�âhä�Øwâhå�ÑàåjÚÂÛUå>èéÑàÜªÜ�×
ØUÙªâ_Ú¥Ñàá�ÚªÝéâhå
á�ÝéÙ�á�ÛUÝéÚ#èÞÝÞäzÝéÚªÜCÚªÐ�Ñ�á�Û�ÙªÙ�Ñàå4Ú��Uâ¨þ$îUøtÜ¥ÚªÝgäz×�Ú¥ÑàÜ#â_çKâhå�û�â_Ùªæ>ÝéÚ��>Û��YÑàÜ
×_åUßXÙªÑàÜªÛUèÞÚªÜ#â_çKß�ÑàßUÝgá�×�Ú¥Ñàß
æwÑà×_ä Ú¥ÑàÜ¥ÚªÜN×�ÙªÑ$ÙªÑ�Øwâ_ÙªÚ¥ÑàßMî

� �����t¯��¥°��	��
 ×_ßUÝÞ×�ÚªÝéâhåQÐ>×�Ù�ßUå�ÑàÜªÜàòU÷YØ>×_á�Ñ$Ñàåjð6ÝéÙ�âhåUä�ÑàåjÚ�ò
�~âhÜªäzÝÞáPÙ�×àãYÜ
� ¿ Ã2��� ì��jî����6î��/æMò9ì��jî����jî��Pð9ò����6î����6î û»åZò����6î��hìYî û�ö

� Ï2×_è��XêhÝéð_Ñàå�×�Ú
ÚªÐ�Ñ �"!$#�ô<åjÚ¥Ñ�Ù�åU×�ÚªÝÞâhåU×_è%�~âhå�ç�Ñ�ÙªÑàåUá�Ñ�âhå 
 ×_ßUÝÞ×�ÚªÝéâhåQøuõ{Ñàá�ÚªÜWâhå*÷6ÑàäzÝgá�âhåYû
ßUÛ>á�Ú¥â_Ù'&
×�Ú¥Ñ�Ù�ÝÞ×_èÞÜ)(/Ñ�Ú¥Ñàá�Ú¥â_Ù�ÜP×_åUß*(/Ñ�ðYÝÞá�ÑàÜ,+.-RÝéÙ�Ñàå�ö�Ñ_ò%/�ì10
/àë324ÛUèéã�ë�ì_ìhë�4
5 �#â_ÙªÙªÑàÜ¥ØwâhåUßUÝgå�êó×_ÛUÚªÐ�â_Ùàî
6 « � � ¼2� °h°��ª�����	�87:9<;�=1><?�@
A�B�C
DFE�?HGHDJIKCH>�L�;MA1NOIKPMQ�A�R:;�A�?�S�?TQ)IVUH? +K&'î
W~âhÜªá�Ð�Ñ�Ù�ÝÞåUÝX4�î

YJZ\[^]�Z`_ba�cedFf:g�h3_icjck[FlmcknpoJqrds[Tt1_X[sZ'u
v`_$[\a�v\[ w�x,yzfT{
f�d|cJ}Hx�xF}



� ���������
	����


��������������������! "�$#&%(')�$*�+-,/.102%43)563&5�+7�$8484%9+7�;:=<�>�#&*��?5� � @5A#&5�+7B�3)C��$DA>A+7�$CE+7>F+&���
3G+&B�CIH?>AJLKM>�3G')%(KN#751HO3MP@QR%(+&�S5A*T�M'2 ��@5�3&%43�>A*S5A*U+&%4 @5A#/+7%(KM84�$3R5A*�CT3&�M5A#&KV�TJ�>�#W5A*U+7%4*O:
B�KM8(�M%YX!Z[3G "�$KM%\5�848(HAPU+7���]%(*�3G+&#&B�'2�M*U+^QR%48(8�'2�15�3&B�#G�_+7�I�]3& ��MK�+7#75`>�JaKM>�3G')%(K_#&51H!3N,b �#G>�:
+7>�*I3MPc�$84�MK�+7#G>�*�3MPdKM>�#G#&�$3& �>�*�C�%(*�ef5A*U+7%( @5A#G+&%4K$84�M3g5A*�Ch8(%4e��U+`*�B�K$84�$%i0j>�DA�M#25A*h�M*I�M#&e�H
#75A*Ie��?5A*�CkQR%(+&�l5-3/+V5�+&%43G+&%4K$3�B�*�#&�M5AKV�@5A<I84�?<UHh<@5A8(84>O>�*!:=<�>�#G*��m�;�I ��M#G%4'2�M*U+73$X[
����
KM>�#G�g>AJL+7���n%4*�3/+7#&BI')�$*�+_%43_5) ��M#G'm5�*��M*U+]')5Ae�*I�$+_3& ��MK$+&#&>�'2�$+&�M#_�Mo�B�%4 I "�$CSQR%(+&�p5
C�>�B�<I84��:q3&%(C��MC�PL')%(KM#&>A3G+7#G%4 krO%s+7#&5AKVtA�$#MXvu_*IC��M#�+7�I�T3G "�$K$+&#&>�'2�$+&�M#�84%(�M3�5-3&5A') I84%4*Ie
�M8(�MK$+&#&>�')5Ae�*I�$+7%(KRK15A8(>�#&%(')��+7�M#$P�KM>A') �>�3&�$Cm>AJxw 5A<�3&>A#&<��M#^ �8\5�+&�M3y5A*�C�3G%4*�eA84��:q3&%(C��MC�P
'm5�KM#&>A3G+7#G%4 pr!%dCI�$+7�$K$+&>�#] �845A*��M3$Xxz{
�%4'2��:=>�J\:}|L8(%4e��U+j,�
d>U|c0R3/H!3/+7�$'~'m5�C��n>�J[+7��#G�M�
C�>�B�<I84��:q8\51H��$#` �845A*��M3�>�J_ I8\5A3/+7%4K)3&K$%4*U+7%(848\5�+7>�#�3G+&#&%( �3MP[5�*�C�5p
d#&5A*�3&%9+7%(>�*h�W5AC�%\5�+7%4>A*
�]�$+&�MK$+&>�#),b
R�W��0�'m5�C���>AJs�? I8\5A*��$3�>AJs I#&>� �>�#G+&%4>�*�5A8LK$>�B�*U+7�$#&3m,=���b�&�A���Y�I���V��0]%4*O:
+7�$#&84�M51D��MC�QR%9+7�?�^:��@<��M#�#&5AC�%\5�+7>�#$P�5A#&�]�$') I84>�H��$CmJ�>�#s �5A#G+&%4KM8(�_%(C��M*U+&%(�@KM5�+7%(>�*m5�+�84>�Q
5A*�Ch��%(e����$*��M#Ge�%4�$3MPc#G�M3& ��MK�+7%9D��M89H�Xcz�+g+7����<�>A+G+7>�'TPL5�*��MBI+&#&>�*kC���+7�$K$+7>A#�'m5ACI�m>AJ
�V� ��K$>�B�*U+7�$#&3[�$*�DA�M8(>� "�$C�%4*` �>�89H��$+&�UH!8(�M*���'2>OC��M#&5�+7>�#�%43d �8\5�KM�MCxXAz�3G�M#G%4�M3[>�J� �8\5A3/+7%(K
3&K$%4*U+7%(848\5�+7>�#cK$>�B�*U+7�$#&3^J�>�#s5�*�+&%4K$>�%4*�K$%4C��$*�KM�W5A*ICm3&�I>�Qy�M#y+V5A%(8�K15�+&KV��%4*IegKM>A') �8(�$+&�R+&���
5A � @5�#75�+&B�3MX�
����n%4*�3/+7#&BI')�$*�+WQR%48(8�<��nKM5A#&#G%4�MCS5A3_56�G I%4e�eAHU:q<@5AKVt��m>�*T<�>U5A#&C�>AJL+&���
�WBI3&3&%45A*l�W�$3&B�#G3/:}�N��.�375�+&�M848(%(+&�mJ�>�#2Zv5A#G+&�l>�<I3&�M#/D�5�+7%(>�*�X[
�����8\5AB�*IKV��P[<UHl'2�15�*�3
>AJ�5��WBI3&3&%45A*ErO>�HOB��;:=
W� #G>!KVt��$+1P^%4323&KV�I�MC�B�8(�MC�J�>A#2+&���T��#&3G+m�@5A89J�>AJ��A � �¡-J�#&>�'
+7���¢K$>�3&'2>!CI#&>�'2�`>AJy£�51HOtA>�*�B�#$P
%4*-+7���`J�>A#&'2�M#jr!>�DO%4��+j�W�$ �B�<�8(%4K`>AJs��5A�15�tO�I3G+V5�*�X

����j375�+&�M848(%(+&��QR%48(8"¤�H?>�*�5�o�B@5A3&%¥:= �>�8\5�#�,b%(*�KM8(%4*@5�+&%4>�*§¦A IX©¨UªV0�P@�$848(%4 I+&%4K15�8">�#G<�%(+�,Y5A89+7%9:
+7B�CI�`¡� � �«!¬� � �t�'�0;P�5A*�C�+&���j���! "�$K$+&�MC-'2%43&3G%4>�*T84�$*�eA+&��%(3_>AJc¡2HA�15A#G3MX��]BI#&%4*Ie¢+&���
¤@%4eA��+MP
5A848[>A*!:=<�>U5A#GCF'2%4K$#&>O�M84�$K$+&#&>�*�%(K`C���D!%(KM�$3gQR%48(8c<"�23&BI<O­G�MK�+`+7>?+7���) @5A3G375Ae��2>AJ
��%4eA��8(H¢%(>�*�%4�$%4*�e� @5�#G+7%(KM8(�M3MPUQR��%(KV�§K15A*mC��Me�#&5AC��W+7���$%4#s ��M#/J�>�#&')5A*�K$��5�*�C��$DA�M*U+7B�5A8489H
84�M5AC�+7>p+&���M%(#` "�$#&')5A*��$*�+`C@5A')5Ae���>�#g84>�3G3`>AJW%4*IJ�>A#&')5�+7%(>�*�X
®_>f#G�M �845AKM�$')�$*�+gJ�>�#
'm5�8(J�B�*�K�+7%(>�*�%4*Ie`KM>�'2 �>�*��M*U+&3W%(3� ">A3&3&%(<�84��>�*IKM�N+7����%(*�3G+&#&B�'2�M*U+W%43�%(*�>�#G<�%(+MP!+&���M#G��:
J�>�#&�T5A8(8sK$#&%(+&%4KM5A8sC���DO%4KM�$3)'gB�3G+2<��T�$%(+&���M#¢5A8(#&�M5ACIHho�B@5A8(%(�@�$C�J�>�#�J�B�*�K�+7%4>A*@5A84%9+=H�%4*
+7���?3G @5AKM���M*UDO%4#G>�*�'2�M*U+1P[>�#�+&�M3G+&�MCl<�HkBI3MXyr!%4*IKM�?*�>�#G'm5A8N,b*�>�*O:=3& �5AKM�?o�B@5A8(%(�@�$C�0
KM>�'2'2�M#&K$%\5A8(8(H651DA5�%48\5�<�84�§K$>�') �>�*��$*U+73�5�#&�SKV�I�15A ��M#$Py<��$+G+7�M#}:= ��M#/J�>�#&'2%4*�eF5A*�Cl84�$3&3
 ">�Qy�M#}:=KM>A*�3&B�'2%4*Ie�P^Qy�p�@51DA�-KV��>�3&�$*E+7����8\5�+G+7�M#2 �>�3&3G%4<�%(84%(+=Hh5A*�CE')5AtA��>�B�#m>�QR*
3& @5�KM�]o�B@5A8(%(�@KM5�+7%(>�*)+&�M3/+73MXOw6�����! "�$K$+�+&�@5�+y+7���]3G @5AK$�]#75ACI%\5�+&%4>�*¢QR%48(8� I#&>OC�B�KM�_+=Qs>
KM845A3&3G�M3W>AJL��¯x�$K$+&3_>�*?>�BI#�')%(KM#&>O�M8(�MK�+7#&>A*�%4K]CI�$DO%4K$�M3M°

± 8(>�*�e�:�+7�M#G'{��¯x�$K$+&3MP�C�B���+7>N+&���R �#&>�8(>�*�e��$C¢���! ">A3&%(+&%4>�*�+&>j#&5AC�%45�+7%(>�*�P�5A3v')�M5A3&B�#G�MC
<UH�+&����
d>A+75A8a²=>�*�%(�M%(*�e¢�]>�3&��³�,b´_µ¥¶^0�·

± ��D��M*U+&3�KM5AB�3&�$C�<UH¸5�+7�I�� �5A3&3&5Ae��f>AJg5k3G%4*�eA84�APy��%4eA��8(Hl%4>�*I%4�M%(*�e� @5�#G+7%(KM8(�APy+&���
3G>�:=KM5A848(�MCfr!%(*�e�8(�`ZcD��$*�+gZc¯x�$K$+&3m,b¹x�x��0�XaZ[3G "�$KM%\5�848(HAP"Qy���@51D��¢84>O>�t��MC-J�>�#�r!%(*�e�8(�
ZcD��$*U+]uW �3&��+73�º�,b¹x�x»d0�5A*�C�¼
5�+7KV�!:qB� �3 � ,Y¹x�x��0�X

³ ÏWÐ�ÑR½^¾À¿ ÝgÜ#ÚªÐ�Ñ�Ñàå�Ñ�Ùªê_ã�ÙªÑàèéÑà×_ÜªÑàßQæjãXÚªÐ�Ñ�Ù�×_ß>ÝÞ×�ÚªÝéâhå�ØwÑ�ÙWäz×_ÜªÜWÛUåUÝéÚ~â_çRÚªÐ�Ñ�Úª×�Ùªê_Ñ�Ú�ò9×_å>ß
ÝÞÜ#ê_ÑàåUÑ�Ù�×_èÞèéã�ä�Ñà×_ÜªÛ�Ù�Ñàß�ÝÞå �6Ù�×_ßZî
º ïÂÁZÕ�Ã ÝÞÜ$×_åqÛUåUØ>èÞ×_åUå�Ñàß]á�Ð>×_å�ê_Ñ	â_ç
Ü¥Úª×�Ú¥Ñ	Ýgåq×Qä�Ñàä�â_Ùªã&á�ÑàèÞèRâ_ç
×�ß>ÝéêhÝéÚª×_èRÑàèéÑàá�Ú¥Ùªâhå>ÝÞá
ß�Ñ�ðYÝÞá�Ñ_î>ÏWÐUÝÞÜ~Ñ�õ{Ñàá�Ú�ò{×_èéÚªÐ�âhÛ�êhÐ
å�â_ÚWß�ÑàÜ¥Ú¥Ù�ÛUá�ÚªÝéð_Ñ_òUá�×_å
èÞÑà×_ßQÚ¥â	èéâhÜªÜ(â_ç2ÝÞåUç¡â_Ù�ä	×�ÚªÝéâhåZî
� ôJå�ÚªÐUÑÂá�×_Ü¥Ñóâ_çu×gÁMÕ{Ö6ò9ÚªÐ�ÑÂá�ÐU×�Ùªê_Ñ�ß�Ñ�ØwâhÜªÝéÚªÝéâhåQæ6ãQÚªÐ�ÑóÝéâhåUÝéöàÝÞåUê�Ù�×_ßUÝÞ×�ÚªÝéâhå*á�×_å
â_ØwÑàå*×

�




����R'm5�%4*� @5A#&5A'2�$+7�$#c+7>��$D�5A8(B@5�+&��+7���R8\5�+7�M3/+vKM845A3&3[>AJ"�$¯"�MK�+73^%43c+&���W¼
%(*��15�#vZv*I�M#&e�H

d#&5A*�3/J��M#�,G�O�I´s0�PL�$o�B�%(D�5A8(�M*U+`+7>-+&���§%4>�*I%4�15�+7%4>A*6�M*I�M#&e�Hh84>�3G3��_C�Z � ,��fC!��0g>�JW+&���
£s�$+&����:=£s84>OKV��J�>�#&'gB�8\5_5A*�C¢*�>�#G'm5A8(8(H�'2�15A3GB�#&�$C)%(*2�����¸'2e��@³�K$')º1XA
����WZ[¯"�MK�+7%9D��
�!�!´�,}��	L�!�!´ 
{�O�I´ � KM>�3��x0v+75AtA�$3�%4*U+7>g5AKMK$>�B�*U+s+&���]5�*�e�84�W>AJa%(*�KM%(C��M*IKM�
�T>AJ�+&���
 @5A#/+7%4K$84�$3MX�z�3`J�>�#j+7���§K$>�*U+7#&%(<�BI+&%4>�*6+&>p+7���$3&�§��¯x�$K$+73$PLQy�§K15A*h+V5�tA�§%4*U+&>-5AKMK$>�B�*U+
+7��#G�M�)'m5A%(*F3G>�B�#GKM�M3$°L �#G>A+7>A*�3g5�*�C�*�B�KM8(�M%^>AJ�e�5A8\5AK�+7%(K2>A#&%4eA%4*l,��U���9���������10�·�+7#&5A � ��MC
 �#&>�+7>�*�3[%(*`+7���s%4*�*��$#[#75ACI%\5�+&%4>�*n<"�$8(+1P����O+7�$*�C�%(*�e�C�>�QR*¢+&>��A � ]t�'TPA%4*`+&����3&>�:=K15�8484�$C
r!>�BI+&��z�+7845A*U+7%(K)z_*�>�')5A8(H�,Yr!z�z]0�QR��%(KV�6QR%48(8v<"�)KM#&>A3&3&�$Ch<UH�+&����3&5�+7�$8484%9+7��%(*6%(+&3
>�#&<I%(+`,/�b�&�����@���@0;·" I#&>A+&>�*�3N5A*ICp*�B�KM8(�M%L�$')%9+&+&�MCS%(*fr!>�845A#R¤�5A#&�$3N5A*�C-�s>�#&>�*�5A8[�S5�3&3
Z"­G�MK$+&%4>�*I3MPc5�843&>�t�*�>�QR*k5A3�r!>A8\5A#nZ[*��M#Ge��$+&%4K��d5A#G+&%4K$84�M3�,�rIZ��^0�P�QR��>�3G��>!K$KMB�#G#&�$*�KM�
%43�#&�$8\5�+&�MCf+7>§+7�I��.�.�:qH��M5A#�K$HOKM8(�)>�JRr!>�845A#�5AK�+7%(DO%9+=Hk,=�! "�9�A�A0�Xa²=*�>�#GC��M#�+7>?�M3/+7%('m5�+&�
+7���2 �>�3&3G%4<�8(�2K$>�*�3G�Mo�B��M*IKM��>AJs84>�*Ie�:q+&�M#&' ���! �>�3&%9+7%4>A*65A*IC�+&���)#&5�+7�¢>AJs>!K$KMB�#G#&�$*�KM�
>AJR¹x�"�I3$P�+&���NJ�>�848(>�QR%4*�en3G+7�$ �3W�@51D��j<"�$�M*SBI*�C��M#/+V5At��M*�°

,}.�0��M3G+&%4')5�+7%(>�*N>AJ!+7���^���! ��MK$+&�MC`¤@BO�j>AJ� @5�#G+7%(KM8(�M3a+7��#G>�B�e��n>�B�#
%4*I3G+7#GB�'2�M*U+�C�B�#&%(*�e
+7���N+7�I#&�M�NHA�15A#G3_>AJd �845A*�*��$C�'2%43G3&%4>A*�,b3&�$�$#N��0;·

,Y��0�')�M5A3&B�#G�M'2�M*U+1P
+7�I#&>�B�eA��C��MCI%4K15�+7�MCh#&5AC�%45�+7%(>�*f�@5A#&CI*��M3G3`+7�M3/+73$PL>AJ�+&���mK$#&>�3G3/:
3&�MK�+7%(>�*TJ�>A#�+7����3&�M5A#&KV�I�MCS��¯x�$K$+&3_>�*T>�B�#�CI�$DO%4K$�M3g,b3&�$�$#]¡U0;·

,b¡U0�KM>�'2 �BI+75�+7%(>�*§>AJ�+7����*�B�'`<��M#R>AJd���! ��MK$+&�MCp��¯x�$K$+&3_C�BI#&%4*Ie`+7����'2%43&3G%4>�*xX

% &('�)+*l��,�-�	�.0/1-�	�243


�����+&>A+V5�8�C�>�3&�T>AJ�#75AC�%45�+7%(>�*k5A<�3G>�#&<��MCl<UHl>AB�#25A � @5A#&5�+7BI3)�@5�3)<��M�$*��$D�5A8(B@5�+&�MC
B�3&%(*�e_+&���s���_Z^�SZv��¬�3G%4'`BI8\5�+&%4>�*�3&>�Ji+=Q�5A#G�AX�
���%43� �#G>�e�#75�'�P1J�#G�M�M89Hj51DA5�%48\5�<�84�[>�*I84%4*I�
5�+n,Y¡A0�P�%(3�C��$3&%4eA*��MC?+7>�3/+7B�CIHm+7�����$¯"�MK�+R>AJd#75AC�%45�+7%(>�*m%(*§3& @5�KM��>�*?')%(KM#G>!�$84�MK�+7#G>�*�%4K
C��$DO%(KM�M3?+V5�tO%(*�ek%4*U+7>k5�KMKM>AB�*U+�+&���fC�%(¯"�M#G�M*U+?KM>�*U+&#&%4<IBI+7%(>�*�3�,b3G>�8\5�#MP�eU5�8\5AK�+7%4Kp5A*�C
+7#&5A � ��MC�0;X@²=*T�@eAB�#&�2.N+7����¤@B!�?>�Jc @5A#/+7%(KM84�$3�%4'2 �%4*Ie�%4*�eg>�*§+7���2�������x����C��$+&�MK$+&>�#
%43c3G��>�Qs�$C�X�5]B�#[K15A8(KMB�845�+7%(>�*g��5A3c+V5At��M*2%4*U+7>�5�KMKM>AB�*U+[+7���R>�#G<�%(+75A8!KV��5A#75AK�+7�$#&%43/+7%(KM3[>AJ
+7���n375�+&�M8(84%(+&�AP�5A*�C�+7���nz�8�3&��%(�M84C�,��)'2' +7�I%4KVt!0WQR��%(KV�p�M*UD��$84>� ��M3N>AB�#�5� � @5A#&5�+7B�3$X

����SK$>�*U+7#G%4<�BI+&%4>�*l>AJN�M5AKV� KM>A') �>�*��$*�+)�@5A3)<"�$�M* KM5A84K$B�8\5�+7�MCl%4*�+7���?Qs>A#&3G+/:=KM5A3&�
3&K$�M*@5A#G%4>�P�+7�@5�+`%43j+7>-'2�15A*x°�+&����eU5A845AK$+&%4K)5A*�C�+&#75A � ��MChK$>�*U+7#G%4<�BI+&%4>�*FC�B�#G%4*�eS+&���
')%(*�%4'gB�'Â>AJ@+&����r!>A8\5A#d5AK$+&%(DO%(+=HAPA5�*�Cg+7�I��3&>�845A#�>�*���C�BI#&%4*Ie_+7�I��'m5��I%('`B�'TX�²q+['`B�3/+
<"��*�>A+7�$C§+7�@5�+MP!QR��%(84�W+7���NeU5�8\5AK�+7%4K_5A*�C§+&#75A � ��MC§K$>�3&'2%4K�#751HO3R5A#&�]K$>�*U+7#G%4<�BI+&%4*�en+7>
+7���`+&>A+V5�8L¤@B!�fCIB�#&%(*�e�+7���`QR�I>�84�`¤@%(e��U+N>AJ��A����������PxQy�¢J�>A#&�M3G�M�25§'m5��I%('`B�' >AJ
.� �C�5�HO3n>AJ��M'2%43G3&%(>�*F>�JWrIZ��dX65�D��M#&5A848YP�+7���)���! ��MK$+&�MCh´_µ9¶ J�>�#)�A����������KM>A')%(*�e
J�#&>�' +7����C�%9¯x�$#&�$*�+W3G>�B�#&K$�M3_5A#&��°

èéâ¨þ
û�ÙªÑàÜªÝgÜ¥Úª×_åUá�Ñ�á�âhåUßUÛUá�ÚªÝÞâhå&á�ÐU×_åUåUÑàèTÝÞåUÜªÝÞßUÑ�ÚªÐ�Ñ�ß�Ñ�ðYÝÞá�Ñ_òM×_á�ÚªÛU×_èÞèÞã
á�âhåUå�Ñàá�ÚªÝÞåUê�ÝéÚªÜPØwâ¢þ~Ñ�Ù
ÜªÛUØUØ>èéã�Ú¥â�ê_ÙªâhÛ>åUßZîYôaç2å�â�á�Û�ÙªÙªÑàåjÚJû»èÞÝÞä	ÝéÚªÝÞå�êóä�Ñàá�ÐU×_å>ÝÞÜªä ÝÞÜ#ÝÞä�Ø9èéÑàä�ÑàåjÚ¥ÑàßZòjÚªÐUÑ$ß�Ñ�ð6Ýgá�ÑPá�×_å
ÜªÛ�õ{Ñ�Ù(ØwÑ�Ù�ä	×_å�Ñàå4Ú(ß>×_äz×�ê_Ñ_î

¡



´�µ¥¶�� ��� �J½ !�� ½�� !�� ��	
	���
 
�¨��q.�  �@³ tO#&5AC
´�µ¥¶���� � � � 
0���q.�  �@³ tO#&5AC
´�µ¥¶ ! � ! ����� .jtO#&5AC

� ��/��d	�/1-�	�243�� /I��� 3
��, , -���,�-!,

� �"! # �V���i�%$  ��'&)(+*


����`�@#G3G+N+=HO "��>�JvKV���MKVtp��5A3N<"�$�M*f ��M#GJ�>A#&'2�MCp%(*�.������§5�+�+7�I�¢Z^®_Z[z 8\5A<�3�5�+�¼
5
��5A375�KMKM%45IPa*��M5A#j�W>�'2�T,b²q+75A8(HI0;X�
����)�]�$DO%4K$�M3ju_*�CI�M#j
d�$3G+�,/¶�»
´y370�Qs�$#&�2���! ">A3&�MC
+7>F5-��%4e��k%(*�+&�M*�3G%(+=H ,b¡-, ¦%�;.�  ³/. £so!01032;�s>�3&>�B�#GKM��Py�$')%9+&+7%(*�e�.�X � �f�����5476©3MXv
����
5ACID�5A*U+V5�e��]>AJ
%(#&#75�C�%\5�+&%4*�eNQR%9+7�84@:=#&51H!3N,�QR��%(KV��P�5�+y+7��%(3s�$*��M#GeAH�P�%(*U+7�M#&5AK$+s �#&%('m5�#&%489H
DO%\5��s>�'2 I+7>A*�3&K15�+&+7�$#&%(*�e�0d%(3L+7�@5�+v%4*g+&��%43[KM5A3&��+&�����M*��$#&eAH`#&�M8(�15A3G��%4*g+&����C���D!%(KM�$3^%(3
C�B���+&>`3&�$KM>�*IC@5A#GHm�M8(�MK$+&#&>�*I3MP!+&���M#G�$J�>�#G�]%43y')>A#&��BI*�%(J�>�#G' %4*m+&���]3G�M*�3G%(+7%9D���DA>�84BI')��X
²=*-+7����%(#&#75�C�%\5�+&%4>�*T ��@5�3&�AP"+7����3G>�B�#&K$�¢%43]�;�!+&#75AK�+7�$CfJ�#G>�' +7����C��$�M fQs�$848�QR���M#G�2%(3
B�3&B�5A8489H6t��M I+¢J�>�#�3&5�J��$+=H6#&�15�3&>�*�3$Pv5A*�Ck �845AKM�$C�*I�15A#`+&���§>�<O­G�$K$+73¢+7>-<��§���! �>�3&�$C�X

d�$3G+_>AJLJ�BI*�K$+&%4>�*@5�84%(+=H)>AJd+7����KV��%( �3_��5�DA�n<��M�$*S ��M#/J�>�#&'2�MC§QR���$*pC�>�3G�M3W>AJs.AP��!Pa.� 
5A*�C-¡A )t�#75ACTQs�$#&�`#G�15AKV�I�MC�X"
����n�@*�5A8dCI>�3&��Px¡� 2t�#75AC�P�%43_5A<�>�BI+�¡� 2+&%4'2�M3We�#&�M5�+7�$#
+7�@5�*S+7���g���! "�$K$+&�MC-J�>�#�>AB�#�'2%43G3&%4>A*�X@z�+]+7�I�g�M*IC�Px>�*I8(H?J�>�B�#_KV��%4 �3�>�BI+]>�Jv5A84'2>�3/+
.� � �3G��>�Qs�$C25_Jb5A%48(B�#&��X 5]J�K$>�B�#G3&�AP�5A848UJb5A%(84%4*IeWCI�$DO%4K$�M3[�@51D���<��M�$*�#&�=­G�MK$+&�MC`J�>�#�J�BI+7BI#&�
B�3&��X�zÂJ�B�848�8(%43/+7%4*Ie`>AJ�+7���N+7�$3G+&�MCSKV�I%4 �3R%43R51D�5A%(8\5A<�8(��>�*I84%4*I��5�+n,���0;X

� ��9 # �V���i�%$  ��;:=<=<

²=*h+7���§ ��M#G%4>OCk�A � � �«I�A � U�§+=Qs>f���M51DOHU:q%4>�*k<��15A' +7�M3/+73��@51DA�T<��M�$*k "�$#GJ�>�#G')�$Ck5�+
+7���?>jr!²W%4*f�N5A#G')3/+V5AC!+2,�>N�M#G'm5A*UHI0�Px5A*�C-+=Qy>S5�+�+7���?@A²}®_��%4*f�]B�<I*@5�,Y�RB�3&3G%\5U0;X
z�+?>jr!²N%4*h®W>�D��M'g<"�$#¢�A � � T+7����CI�$DO%4K$�M3`Qy�M#&�m���! ">A3&�MCh+&>p<"�M5A'23`>AJ]³ � ³BA]��5A*�C
º �3C u�%4*�+7���`�$*��M#GeAHp#&5A*�e��m.� � �«EDA � ������GF�*xX�z�8(3&>�C�%9¯x�$#&�$*�+]%4*�K$%4C��$*�KM��5�*�e�84�$3¢,Y !P
¡� p5A*ICh¬� SC��$e�#&�$�M370nQs�$#&�?5A � I84%4�$C�Pa+7��B�3`#G�M3GB�8(+&%4*�ep%(*���	c�O�I´ DA5�84B��$3g<��$+=Qy�M�M* �
5A*�C ¦A k����� ')e��@³2K$')ºMX�
����f'm5�%4*Â¶�»
´^3?QR�I�M#&�-+=Qy>�| �H>�z KV��%( �3MP�*�5A')�$8(H
I B�%4KVtO¼a>�e�%(K I ¼[.����".�¬A£�¼�5A*IC�z�K�+7�$8
��¨�rJAN¡��!PL+7>�<���B�3G�MCl%4* �����������{K$>�*U+7#G>�8
84>�eA%4KAX"
����M3G�mKV��%( �3NQs�$#&�)')>�BI*�+&�MC�>�*F5?<�>U5A#GC�QR�I�M#&�¢+7�I�$HfKM>AB�84C�<"�¢K$>�*U+7#&>A8484�$C
<UHS52')%(KM#G>� �#&>OKM�$3&3G>�#`,b��r1�^0�X�²=*p>�#GC��M#R+7>)KV���MKVtTJ�>�#WB� �3&��+73$Px>�*��15AKV�-|6�K>Nz +=Qs>
%4C��$*U+7%4KM5A8aKM>AB�*U+7�M#G3¢,b3G�M�j�@e�B�#G�`��0;P�C�#&%9D��M*�<UHS52KM8(>!KVt§3G%4e�*@5�8�J�#&>�' +&���g��r��dP��@51D��
<"�$�M*T%4'2 �84�$')�$*U+7�MCxXIz KM>�'2 @5A#&5�+7>A#sQ�5�3_K$>�*U+7%4*�B�>AB�3&89H�KV���$KVtO%(*�e)+&���ND�5A84B��$3Re�%(DA�M*
<UH�+7���NK$>�B�*U+7�$#&3$X@²qJc5`C�%9¯x�$#&�$*�KM�NQs5A3�J�>�B�*�CxP@5�3&%4eA*@5A8"Qs5A3R3&�$*U+�+7>25�¹x�x»6KM>�B�*U+&�M#
%4'2 �84�$')�$*U+7�MC2%4*¢+7�I����r1��X�
����M*m+&����K$>�B�*U+7�$#&3y>�*)+&����|6�K>Nz�3vQy�M#&��#&�M3G�$+MXI¼
5�+&KV�!:
B� �3WQs�$#&�gCI�$+7�$K$+&�MCp'2>�*�%9+7>�#G%4*�e`+&���nK$B�#&#G�M*U+]%(*T+&���jKV��%4 �3$X�²=*��@e�BI#&�`¡2¹x�"��K$#&>�3G3/:
3&�$K$+7%(>�*�3�J�>�#�<�>A+7��| �H>Nz�3R5A#G�j3G��>�Qs�$C�X 5NBI#�#&�M3GB�8(+&3RK15A*T<"�N+&�OBI3W3GB�'2'm5A#G%4�$�MC�°

¨



± +&����z�K�+7�M8LKV��%4 f3&�I>�Qy�MCF5�84>�Qy�M#NK$#&>�3G3/:=3G�MK�+7%4>A*�°xQy�2��5�DA��+7���$#&�$J�>A#&��KV��>�3G�M*f+7��%(3
KV��%( §Jb5A')%(8(H¢J�>�#�B�3G�n%(*?>�B�#�KM>A*�+&#&>�8a8(>�e�%(KA·

± +&���`z�K�+7�$8[| �H>�znPxB�*I84%4t��g+7�I� I B�%4KVtO¼a>�e�%(KAP�3&��>�Qy�MC�*�>§8\5�+&KV�!:=BI �P"QR��%(KV�f%43_+&���
'2>�3G+RC�5A*�e��$#&>�B�3R��¯x�$K$+1X


�����'2�15�3&B�#G�MC�K$#&>�3G3/:=3G�MK�+7%4>A*�3yJ�>�#v+7�I��z�K�+7�$8"KV��%( m�@51DA�]<"�$�M*)B�3&�$C?5A3s5�*m%4*I �BI+^J�>�#
+7���)���WZ^�SZv��¬� �#G>�e�#&5A'�X"
L5�tO%(*�e?%4*U+7>T5AK$KM>�BI*�+�+&���¢*OBI'`<"�$#�>AJs3GB�KV��C���DO%4KM�$3�%4*
>�B�#j%4*�3/+7#GB�')�$*U+1Pd5A*�C�3G%4'`B�845�+7%(*�e�¤@B!�!�$3�>AJ� �#G>A+7>�*I3`5A*�CF��%4eA�!:��k*OBIKM84�$%�Pa+7�I�mJ�>�89:
84>�QR%4*Ie�#75�+&�M3R>AJR¹x�"�?K15A*T<"��>�<!+V5A%(*��MC�°
eU5A845AK$+&%4K�� +7#75� � "�$C  IX D �1.� ��J. ¹x�"»�F�C@51H

3&>A8\5A# ¡ �1.�  � � ¹x�"»�F�C@51H

����?�@#&3/+mK$>�*U+7#&%(<�BI+&%4>�*k�@5A3¢+7>�<��T'gB�8(+&%4 �8(%4�MCFJ�>�#25A848s+&���?C@51HO3-,���.� � A U0g>AJ�+&���
')%(3&3G%4>�*¢+7>`>A<I+V5A%(*)+&���_+&>A+V5A8�#75�+7�AP�QR��%(84�R+7���]3G�MK$>�*�C§KM>A*�+&#&%(<�BI+7%(>�*m>A*�8(H�J�>�#^+7���n.� 
C@51HO3W>�JL�;�I ��MK�+7�$C-rIZ����$')%(3&3&%(>�*�XO
���B�3W+&���$H�<"�$KM>�'2�N>AJ
+7����3&5A')�N>A#&C��$#�>AJ�'m5Ae�:
*�%(+&B�C���P�%YX ��Xa.� ��Oº_¹x�x»hJ�>�#�+&���M3G�gKV��%( �3_CIB�#&%(*�e2+&����QR��>�84��'2%43G3&%4>A*T8(%(J���+7%4'2�AX�r!>�'2�
D�5A#&%45�+7%(>�*�3a+7>�+&���M3G��D�5A84B��$3L�@51DA��+7>]<��s+V5�tA�M*�%(*U+7>]5�KMKM>AB�*U+1P�<��MKM5AB�3&�y+7����¹"�x»T#75�+&�M3
C��M ��M*ICF>�*-+&����*�B�'`<��M#N>AJy<�%(+&3]�M'2 �8(>�HA�MC�%4*p+&���¢| �H>�znX�²=*-+7��%(3N5A*�C-J�>�8(84>�QR%4*Ie
+7�$3G+73j5�+G>nr!²R>A+&���M#NK$>�'2 ">�*I�M*U+73N�@51DA�2<��M�$*fKV���MKVt��MC�%(*-3&%4'2%4845A#R'm5�*�*��M#$X�z�e�5A%4*�P
+7���jJ�B�848a8(%43/+7%4*Ie2%(3�51D�5A%(8\5A<�8(�N>�*�8(%4*��j5�+`,���0;X�²=*p�]�MK$�M'`<��M#]�A � I.AP"5�+_+&���g®WB�KM8(>A+7#G>�*
Jb5AKM%(84%9+=H¢>AJ
+7��� @A²}®_�jPI5`<"�M5A' >AJ
º��$�Te`QR%(+7�?5�*§�M*��$#&eAH§>�Jv. �A ¢�����GF�*§Qs5A3R51DA5�%489:
5A<�8(�APIK$>�#&#G�M3G ">�*IC�%4*�e`+&>¢5§�!�!´l>AJd5A<�>�BI+].������ '2e��@³^K$')º�>�*�+&���N3&�$*�3&%9+7%9D��N @5A#/+
>AJL+&���jKV��%4 �3$X�
����g')5A%4*f¶�»
´EQ�5�3�5?.���<I%(+R¤�5A3G�S'2�M'2>�#GH§KV�I%4 6,b'2>!C�X��S� ����.� 
'm5�*OB!Jb5AK$+&B�#&�$C6<UH6r!
 ��%4K$#&>O�M8(�MK$+&#&>�*I%4KM370�X�|@>�#j¹x�x»E+&�M3G+MP�+&���2')�$')>�#/H-�@5A3n<"�$�M*
�@848(�MCSQR%9+7�-5�3G�Mo�B��$*�KM�2>AJ 69. 6(Px5A*�C-K$>�*U+7%4*�B�>AB�3&89HSKV���$KVtA�$CFJ�>�# 6  -6x5A � ��15A#&5A*�KM��Xx²=*
K15A3G�AP�5¢¹x�"»�KM>�BI*�+&�M#�Qs5A3RB� "C�5�+7�$CS5A*ICT<IB�84t��$#75A3G�� "�$#GJ�>�#G')�$C�XIz_eU5A%4*xP�8\5�+&KV�!:=BI �3
Qs�$#&�]KV�I�MKVtA�$C�'2>�*�%9+7>�#G%4*�eN+&����K$B�#&#G�M*U+�%(*)+7�I�]KV��%4 xX!®W>�¹x�"�)Qs5A3�#&�$KM>�#GC��MCxPO+&���M#G��:
J�>�#&�?Qy�SK15�* >�*�89Hh�M3/+V5A<�8(%43G� 5A*lB� � ��M#284%4'2%(+gJ�>�#2+&����¹x�x�lKM#&>A3&3/:q3&�$K$+7%(>�*�P^>AJ�+&���
>�#&CI�M#s>�J[.� ��	�^KM'2º F�C���D!%(KM��X!
�����>A+7���$#^+&�M3/+7�MC§K$>�'2 ">�*I�M*U+73^Qs�$#&�]'2>�B�*U+7�$C�>�*2+=Qs>
��� FA���lK$>�*UD��M#/+7�$#s<�>U5A#&CI3MP�')>OC�XOrI�A � A¨n5A*�C§r!�� � �¬IP�')5A*�BIJb5AK�+7B�#G�MCm<UHm�sz]Zv® 5A3
 ">�Qy�M#_3&B� � I84%4�$3WJ�>A#j�A����������X�£s>A+7��<">�5A#&C�3W�@51D��g5A*S%(*� �BI+RDA>�8(+75Ae���%4*?+7���n#75A*Ie��
. ��«I�� $�gP�QR��%48(�N+7���$%4#�>�BI+& �BI+WD�>�89+V5AeA�N%43 �!X ¬)5A*ICS¡IX©¨ �`P@#&�$3& ��MK�+7%(DA�M89H�X�
����2¶�»�´^3
Qs�$#&�?+7�$3G+7�$ClJ�>�#¢¹"���->�*�89H�PcKV���$KVt�%4*�e�+7���T>�BI+& �BI+¢D�>�89+V5AeA�§>AJ_+&���?<">�5A#&C�3¢%(*k+&���
%4#G#75AC�%45�+7%(>�*S I�@5A3&��X
z  �>�Qs�$#n� 5�rI|cZ[
 ,b3G�M�S,���0&0�Q�5�3n3GB�<O­G�MK�+n+&>T5T845�+7KV�!:qB� f>�*
+7���mrI�� A �¬T<�>U5A#GC�X�r!%(*�KM�2*�>TKMB�#G#&�M*U+/:=84%(')%9+7%(*�e�KM%(#&K$B�%(+j%43� �>�3&3G%4<�8(��J�>�#N+7���$3&�mK$>�'�:
 ">A*��M*U+73$P�+7����KV�I%4 -Q�5�3N "�$#&')5A*��M*U+&8(H�C@5A')5Ae��MCxP�5A*�C-J�B�*IK$+7%(>�*@5A8(%(+=HT>AJv+7�I��<">U5�#&C
KM>�BI84C�*�>�+`<��m#&�$3G+&>�#&�$C�XLz_3�5SKM>A*�3&�$oOBI�M*�K$�T>�J�+7��%(3nJb5A%(84B�#G�AP
5S3G�MK$>�*�Ck<"�M5A' +7�$3G+
Q�5�3§ "�$#GJ�>�#G')�$C %4*E�]BI<�*@5�C�B�#G%4*�eh�S5A#&KV� �� � U�!X^z~84>�Qy�M#��$*��M#GeAHE51D�5A%(8\5A<�8(�§J�>�#
+7���g��e)<"�M5A' ,/.� A m�����GF�*@0R�$*�3&B�#G�MCf5¢<�%4eAe��M#j�!�!´ D�5A84B���>�*T+7���jKV��%( �3MX"r!��D��M#&5A8
 ">�Qy�M#g� 5�rI|cZ[
�3�Qs�$#&�2 �8\5AK$�MC�>�*�C�%(¯"�M#G�M*U+n��� FA��� K$>�*UD��M#/+7�$#g<�>U5A#&CI3MPa3G+&%48(8L>AJ
+7���SrI�� A �A 3&�M#G%4�$3MP^5A*�C�KV���MKVt��MC J�>�#2¹x�x�!Xvz�8(8s+7�I�M3&�p� 5�rI|cZ[
�3S,b84%(3G+&�MC�%4* ,���0G0
3&B�#/DO%(D��$C�+&���N+7�M3/+1X

�



� � 243���'�) ,1	�243 ,

|@>�#T5A848]+&�M3G+&�MC KM>�'2 ">A*��M*U+73$PWQy��K15A* <"��KM>�*!�@C��M*U+�+7�@5�+�*�>�Jb5A%48(B�#&�pKM5A*�>OKMK$B�#
C�B�#G%4*�ef+7���T'2%43&3G%4>�*xPc<">�+7�kJ�>�#�+7>A+75A8�C�>�3G�S5A*IC�J�>�#¢845�+7KV�!:qB� �X[z_843&>�#&�$3&B�89+73¢J�#&>�'
¹x�x»f+7�$3G+&3R5A#&�]�$*�KM>AB�#75AeA%4*�e�PO3&%(*�KM�_+7���]+&��#&�$3&��>�8(CmJ�>�#s+&��%43y �#&>OKM�$3&3�K$>�#&#G�M3& �>�*�CI3�+7>
��%4eA���O�I´�DA5�84B��$3MX�²=*¢Jb5AK$+MP�<UH¢3&%('`B�8\5�+7%4*Ie]5¢�!�!´�3& ��MK�+7#&BI' %4*¢>�#G<�%(+cQy��J�>�B�*�C¢+7��5�+
+7���`J�#&5AK$+&%4>�*�>AJv+7����3G "�$K$+&#&B�' 5A<">�DA�¢¹x�x»�+7��#G�M3&�I>�84C-%(3�D��$#GHp3G'm5�848�X�²=*f5ACIC�%(+&%4>�*�P
 �#&>�+7�MK�+7%(>�*pKM%(#&K$B�%(+&3_J�>�#_8\5�+&KV�!:=B� S�@51D���<��M�M*-%(*U+7#&>OC�B�K$�MCpQR���$*��$DA�M#� �>�3&3G%4<�8(�AP"5A*�C
#&�$C�B�*�C@5�*�KM%(�M3RJ�>�#&�$3&�M�$*�+&>)51DA>�%4C?84>A3&3R>AJd%4*IJ�>�#G'm5�+7%4>A*mC�B��N+&>)B� I3&�$+&3MX

�����q������3�����,

� .	� r"XOrO+7#&5AB�8(%4*�>m���L��� � P�®_B�K$8�X�²=*I3G+7#$XO5A*�C)���$+&��X�
 �
��� ,Y�A � U�A0�P�.�.M¨�:V.�. D
� ��� ����������������������� ���!�#"$�%"��!�&� �('�)%*$+�,�)
� ¡(� ��������������-(.0/&��12�3"�.�45�3"�687�9:�<;=�%4���-(.$��;0��>�?

Kinetic energy (MeV/nucleon)

D
if

fe
re

nt
ia

l f
lu

x 
(p

ar
ti

cl
es

 (
m

2 s 
sr

 M
eV

/n
uc

le
on

)-1
)

10
-14

10
-12

10
-10

10
-8

10
-6

10
-4

10
-2

1

10 2

10 4

10 6

10 8

1 10 10
2

10
3

10
4

10
5

-RÝéê�î8/�î &
×_Ýgå]á�âhåjÚ¥Ù�Ýéæ9Û�ÚªÝéâhåUÜNç¡Ù�âhä êh×_èg×_á�ÚªÝÞá�òZÚ¥Ù�×�ØUØwÑàß]×_åUß!Ü¥âhèÞ×�Ù$á�âhÜªäzÝgá�Ù�×¢ã6Ü�+�×¢ð_Ñ�Ù�×�ê_Ñàß
âhå
ë�ì_ì	â_Ùªæ>ÝéÚªÜ\4CÚ¥âzÚªÐ�Ñ$ßUÝÅõwÑ�ÙªÑàåjÚªÝÞ×_è��>Û��Xâ_çRØ>×�ÙªÚªÝÞá�èéÑàÜ#âhå
ÚªÐ�ÑzÒ_ÓWÔ�ÕwÖ�Ó ß�Ñ�Ú¥Ñàá�Ú¥â_Ùàî

¬



COUNTER 1

FPGA under test
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