
HAL Id: hal-00341531
https://hal.science/hal-00341531v1

Submitted on 25 Nov 2008

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Graph Exploration by a Finite Automaton
Pierre Fraigniaud, David Ilcinkas, Guy Peer, Andrzej Pelc, David Peleg

To cite this version:
Pierre Fraigniaud, David Ilcinkas, Guy Peer, Andrzej Pelc, David Peleg. Graph Exploration by a Finite
Automaton. Theoretical Computer Science, 2005, 345 (2-3), pp.331-344. �10.1016/j.tcs.2005.07.014�.
�hal-00341531�

https://hal.science/hal-00341531v1
https://hal.archives-ouvertes.fr


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

')(+*-,.,/*10#,324(+576�(8249�:�;/<>=�?@2BA�(C:EDGFCH-(C6#IJ2LKM;/<ONJ<>=�P@9�QR'S*-*T,�U
V 6�:#,/WT*�XY'Z*BF+H\[ <^] ?@2BA#(+:E'Z*BF_*T5 U

`badcfehgbi7jJelkmi\nLo-prqtsvuxwxpzy|{s~}l��u�p�w��+g�����i���u���oT�xs
�/� s+�By�������a����f�T�by_svu�gT��p�svoT��s�i\��s�p����S��o�o�kxobw�yzpzyz�by_s�i7kmw�u8�3sv�

� � {sC�����d� pro��v��u��S�tyzp����-s�i�nLo�p q��7���"¡#�h{s�¢msm�Zsvo�£#�by��/������prwmi~a���oB�/�/�

¤�¥4¦�§�¨�©�ªt§

«­¬-®�¯�°�±³²t´b°�µ/¶·²�°�µ/®¹¸»º¼¯�¶Z½-¾�¿ÁÀ¼±�Â ±�À¼À¼±GÃÄ°�µÅ²tºS² u��.¢¼�ty ¸#Æ�²tºÇ°�µÈ±vÉ|½-¾�µtÀm±Ê²�ËtÀm²�½-Æ�ÌlÆ�µ/º�±
®bµ|Ãb±GºÇ²�À¼±Ê´�®-¾Í²�Î�±G¾�±GÃÅ²t®�Ã@ÌfÆbµ/º�±)±GÃbËt±)½�µtÀ¼°¼ºZ²�À¼±³¾�µ|Ï�²t¾Í¾�¿Å¾Í²�Î�±G¾�±GÃ"²�°Z±G²tÏmÆ1®bµÐÃ�±tÑ7ÒlÆb±
À¼µtÎ�µt°MÆ�²tºl®bµ·²Z½�Àx¯�µtÀm¯BÓÐ®�µ�Ìl¾�±GÃ�Ët±ÔµtÂ4°¼Æ�±Ô°�µt½Bµ/¾ÍµtËt¿�µtÂ7°¼Æb±ÔËtÀx²�½-Æ³µtÀlµtÂ7¯�°¼ºMºm¯�Õ�±tÑ�ÖC°¼º�°¼²tº�Ó
¯Íºl°�µ·°�Àm²�×t±�Àmº�±Ç²t¾Í¾d°¼Æ�±\±GÃbËt±GºfµtÂ�°¼Æb±ØËtÀm²�½TÆ¹Ñ-ÙÁ±�¬�Àmº�°MºmÆbµ�ÌÚ°¼Æ�²�°�¸-Â µtÀh²t®.¿ÊÛ�Ü_º�°¼²�°�±�À¼µtÎ�µt°
²t®�Ã·²t®.¿ÇÝ�ÞàßÐ¸t°¼Æb±�À¼±M±vÉb¯Íº�°¼º�²Ô½T¾Í²t®�²�À�ËtÀm²�½-ÆÇµtÂ�¶S²�Éb¯Í¶�´�¶áÃb±�ËtÀ¼±�±lÝ\Ìl¯�°¼ÆZ²�°â¶Sµ/º�°âÛäã�å
®bµ|Ãb±Gº~°¼Æ�²�°Ô°¼Æb±ÇÀ¼µtÎ�µt°ÔÏ�²t®�®bµt°Ô±vÉ|½-¾�µtÀm±tÑ�ÒlÆ�¯ÍºfÎBµ/´-®�Ã�¯�¶Z½�À¼µ�×t±GºÔ²t¾Í¾4½�À¼±�×|¯�µ/´�ºfÎBµ/´-®�Ã�º~¯Í®
°¼Æb±�¾Í¯�°�±�Àm²�°¼´�À¼±tÑ4æ�µtÀ¼±)¯Í®.°�±�Àm±Gº�°¼¯Í®bË/¾�¿t¸JÌ»±�º¼Æbµ�ÌR°¼Æ�²�°�¸7¯Í®ÈµtÀxÃb±�À�°�µY±vÉ|½-¾�µtÀ¼±·²t¾�¾�ËtÀm²�½-Æ-ºØµtÂ
Ã�¯�²t¶Z±�°�±�ÀMç­²t®-Ã³¶S²�É|¯�¶�´�¶EÃb±�ËtÀm±�±\Ý�¸�²ÇÀ¼µtÎ�µt°M®b±�±GÃ-ºMèØézçà¾ÍµtË»ÝÐê�¶S±G¶ZµtÀ¼¿·ÎT¯�°¼º�¸|±�×t±G®�¯�Â
Ì�±ZÀ¼±Gº�°�Àm¯�Ïv°~°¼Æ�±Z±vÉÐ½-¾ÍµtÀm²�°¼¯�µ/®�°�µ³½-¾Í²t®-²�À~ËtÀx²�½-Æ�º�ÑdÒMÆ-¯Íºf¾�²�°�°�±�ÀØÎ�µ/´�®�Ã�¯Íº~°¼¯�Ë/Æ3°�Ñ¹ÖC®�Ã�±�±GÃ¹¸¹²
º¼¯�¶Z½-¾�±~ë~ì�í�´b½)°�µSÃb±�½-°¼Æ�çîã1åh±G®�²�Î-¾Í±Gº�²�À¼µtÎ�µt°#°�µZ±vÉ|½-¾�µtÀ¼±h²t®.¿�ËtÀm²�½-Æ�µtÂ4Ã�¯Í²t¶Z±�°�±�ÀMç
²t®�Ã)¶S²�Éb¯Í¶�´�¶RÃb±�ËtÀ¼±�±hÝS´�º¼¯Í®�Ë\²Ç¶Z±G¶ZµtÀ¼¿SµtÂLº¼¯�Õ�±ØïSézçð¾�µtË»Ý|ê�ÎT¯�°¼º�Ñ.ÙÁ±h°¼ÆÐ´�º�½�À¼µ�×t±~°¼Æ-²�°
°¼Æb±\Ì»µtÀmº¼°MÏ�²tº�±�º�½T²tÏv±\Ïvµ/¶Z½-¾�±vÉb¯�°+¿�µtÂ4ËtÀm²�½-Æ³±vÉ|½-¾�µtÀx²�°¼¯�µ/®Ê¯ÍºlñZézçð¾�µtË�ÝÐê�Î-¯Í°¼º�Ñ

ò s�óSôâ��u���wvõ1ö Àm²�½-Æ)±vÉ|½-¾�µtÀm²�°¼¯�µ/®d¸�¾Í²�Î3¿ÐÀm¯Í®3°¼Æ¹¸|¬-®�¯Í°�±h²t´�°�µ/¶S²�°�µ/®¹¸T¶SµtÎ-¯Í¾�±Ô²�Ët±G®3°�¸-À¼µtÎ�µt°�Ñ

÷ «ø½�À¼±G¾�¯Í¶S¯Í®�²�Àm¿"×t±�Àxº¼¯�µ/®ùµtÂ\°¼Æ-¯Íº)½-²�½�±�À³²�½�½�±G²�À¼±GÃä¯Í®ð°¼Æb±Èú�ÀmµÐÏv±�±GÃ�¯�®bË/º)µtÂ\°¼Æb±Åûtü�°¼Æ
Ö8®.°�±�Àx®�²�°¼¯�µ/®�²t¾�í|¿Ð¶Z½�µ/º¼¯�´�¶ µ/®øæ�²�°¼Æb±G¶·²�°¼¯ÍÏ�²t¾Åìbµ/´-®�Ã�²�°¼¯�µ/®�ºýµtÂ�þ�µ/¶S½-´b°�±�ÀÚí|Ï�¯Í±G®�Ïv±
é�æ�ìLþMí�êØÿ^ûtü��
� þ#µtÀ¼À¼±Gº�½�µ/®�Ã�¯�®bË�²t´�°¼ÆbµtÀGÑ
� �S��pr�4�/�/��u¼s�wxw�s�w�õ����	�	
�
���
���
�������
 ézúâ¯�±�À¼Àm±ØìbÀm²t¯�Ë/®�¯�²t´�ÃTêx¸ �	��������������
��	
�������
 ézëh²G×|¯ÍÃ

Ö8¾ÍÏ�¯Í®bÓ�²tºxêx¸� 	!�"�#�$�% 
�&��('��	)*�+����,-�.��� é ö ´b¿)úL±�±�Àvêx¸ ��������
 !�/�0 �.��� éz«~®�ÃbÀ¼Õ�±�1Mú4±G¾ÍÏ�êx¸
2 ��)�� 2 �+�������  
�3����4&456�4���7�8�����8��� ézëh²�×Ð¯ÍÃ�ú4±G¾�±�Ë3êxÑ
9 íb´b½�½�µtÀ¼°�±GÃ�Î3¿�°¼Æb±�½�À¼µ(1�±GÏv°;:�ú7²t¯�Àm«~ú7²t¯�À=<hµtÂB°¼Æb±M«lþ�Ö�æ�²tº¼º¼±Gº�Ãb±Më~µ/®�®*>±�±Gº�¸/°¼Æ�±�½�À¼µ(1�±GÏv°
:�ìbÀx²�Ë/¯Í¾�±?<³µtÂ»°¼Æb±S«lþ�ÖØí@>±GÏ�´bÀm¯�°�>±S±�°ÔÖ8®bÂ µtÀm¶S²�°¼¯BAÐ´b±t¸¹²t®�Ã�ÎÐ¿�°¼Æb±Z½�Àmµ(18±GÏv°C: ö Àx²t®�ÃEDJ²�ÀmËt±?<
µtÂ7ÖGFIHlÖC«�Ñ
J íb´b½�½�µtÀ¼°�±GÃ�¯Í®)½-²�À¼°#ÎÐ¿KFÔí�LMHMþàËtÀm²t®3°IN ö úPO�O�O	Q|åGß�R·²t®�Ã)ÎÐ¿�°¼Æb±SHM±Gº�±G²�ÀmÏxÆYþ#Æ-²t¯�À�¯Í®
ëh¯Íº�°�Àx¯�Î-´b°�±GÃÊþ�µ/¶Z½T´b°¼¯Í®bËÇµtÂ7°¼Æb±;T~®�¯�×t±�Àmº¼¯Í°�>±�Ã�´VUh´*>±�Î�±GÏÔ±G®WNh´�°¼²�µ/´�²t¯Íº�Ñ

XMY[ZG\�Y=]B^6_�`�a�b�cd]+_8_eZ�fV_egihMjk`lZ(m�]nZlYIo�p=]qZ[^�p[Z r�rdsut(YvpGwWr�x�x4y



� �������	��

�����������

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

132*46587:9:;<; =�>#7?>A@6BC;�DFEGD?BIHKJL4NM�>AOPH�QR;SHNE6; =�>T46QUHVQR465�4N>WB�XYH�JZ>L4\[R]�^�_ "%! [`HN=*aG=8bG7:QR; c�>L; b
E6Q#HNdGXe5C@gfI7hJL7?>#7:=8EiH�9:9I7h>LJj=G4�bG; JUH�=Gbk>LQ#HWf6;�QLJL7h=GEVH�9:9I7h>LJZ; bGE6;�J B6Ol7?>#XG46aI>`H�=�@eHidGQL7h46QL7
m =G4�Ol9:; b8E6;n4�Mo>LXG;p>L46d�469:46EN@q4�Mo>LXG;rE6QLH�dGXs4�Q*4�Mo7h>#JtJL7hu ;NDTvwXG;p>�H�J m 4NMifI7hJL7?>#7:=8E
H�9:9
=G4�bG; JS7:J�Mxa8=GbYH�2t; =�>�HN9y7:=rJL;WHNQLc�XG7h=GE(Mx46QobYH%>�H+Jz>#46QR; b{HN>ia8= m =G4�Ol=|=84IbG;�Ji4�MUH
=G;�>AOT46Q m B6H�=Gbg>LQ#HWf6;�QLJL7h=GEiH�9h9C; bGE6;�Jj7:J
4�M�>L; =}QR; ~CaG7:QR; b}7h=g=G;�>AO<4�Q m 2*H�7h=C>L; =YHN=Gc ;<H�=Gb
OlXG; ={9h4I4 m 7h=GE*Mx46QSbG;�Mx;�c�>#7?f6;ec 4�2*d�46=G;�=C>LJ D��p46QL;kd8QL; c�7:JR; 9h@�B�OT;kc 46=GJR7:bG;�QS>#X8;}>�H�J m
4�Mo�Rd�;�QLd�;�>LaYH�9:�e;��8d89:46QLHN>#7h46=�7:=�OlXG7hc�X�>LXG;�QR465�4�>lXYH�Jw>#4k>LQ#HWf6;�QLJL;gH�9:9�; bGE�; J�4�M�>LXG;
E6Q#HNdGXe5Ga8>`7:Jy=G4�>`QL;�~CaG7:QR; bk>#4KJR>L46d�D6vwXGHN>`7:J�B�>#XG;wQR465�4�>Z2t4	f�; JZMxQL4�2�=G4�bG;P>#4i=84IbG;NB
>#QLH�f�; QRJL7:=8E�;�bGE6;�J B�JR4\>LXYHN>i;�f6;�=C>LaYH�9h9h@�HN9:9
; bGE6;�JiXYHWf6;e5�; ; =�>LQ#HWf6;�QLJL;�b�D
��;�QLd�;�>#aGH�9
;��IdG9h46Q#HN>L7:46=+7:JP4�M
dGQLH�c�>L7:c H�9�7h=C>L; QR; JR> BG;�DFEGD?BG7hM
QR; E6aG9:H�Q<c�46=�>#QR469�4�M�H}=G;�>AO<46Q m Mx46Q<>LXG;
dGQL;�JL;�=Gc ;l4�M�M�H�aG9?>#Jj7hJjQL;�~CaG7:QR; b�B�H�=GbtH�9:9�; b8E6; JZ2}a8JR>`5�;Pd�;�QL7h4IbG7hcWH�9h9h@o>LQ#HWf6;�QLJR; b+4�f�; Q
9:46=8Ekd�;�QL7:4�bGJw4�M
>#7h2*;ND

� M�=G4Ib8; J`H�=Gbe;�bGE6; JZXGH�f�;laG=G7:~CaG;w9:H�5�; 9:J�BN;��IdG9:46QLHN>#7h46=}c H�=k5�;w; H�JL7h9h@gH�c�XG7h;�f6;�bp��;�DFEGD?B
5�@3bG; d8>LXI���GQLJR>rJL; H�QLc�X���D���4�O<;�f6;�Q BS7h=�JR462t;|=GH�f�7hE�HN>#7h46=3dGQL4�5G9:;�2*J�7h=�aG= m =84	Ol=
; =�f�7:QR46=G2t; =�>#J�B
JRaGc�X�a8=G7:~CaG;e9�HN5�;�9:7:=8E+2*H�@n=G4�>K5�;*HWfNH�7h9�H�5G9h;�B�46Qi9:7h2*7?>#;�bnJL;�=GJL46Qz@
cWH�dGH�5G7:9h7h>L7:; JT4�My>LXG;KQL465�4�>l2*HW@�dGQL;�f6;�=C>S7h>wMxQR462�d�; QLc�; 7?fI7h=GEeJLaGc�Xr9�H�5�; 9hJ DG��; =Gc�;g7?>
7:Ji7h2*d�46QR>#H�=�>S>L4�5�;eH�589:;}>#4�d8QL46E6QLH�2�>LXG;kQL4�5�4�>S>#4\;��IdG9h46QL; ��&�"%&Y�%)+"%$C� E6QLH�dGXGJ�B
70DF;�D?B�E6Q#H�d8XGJ�Ol7?>#XG46aI>�a8=G7:~CaG;�9�H�5�; 9h7:=GEe4�My=G4Ib8; JS4�Q�;�bGE6; J�D��<9h;WH�QR9h@6BG>LXG;gQR465�4�>�XYH�J
>#4e5�;�HN5G9:;o>L4t9h4Ic H�9:9?@tbG7:Jz>#7:=8E6aG7:JRX�d�4�QR>#J�HN>�Hk=G4�bG;N�Y4�>#XG;�QROl7hJL;K7h>l7hJw7:2td�46JRJL7h5G9:;�>#4
;��IdG9h46QL;t;�f�; =�>LXG;*Jz>�H�QiOl7?>#X �p9:; HWf6; J+�/H%M�>#; Qif�7:JR7h>L7:=GE�>#X8;*JR; c 4�=Gb¡9:; HNM¢B�>LXG;*QR465�4�>
cWH�=8=G4�>ob87:JR>L7:=GE�aG7:JRXp>#X8;gd�46QR>S9:;WHNbG7:=GEe>#4*>#XG;V�YQLJz>Sf�7:JR7h>#;�bn9:; HNMjMxQR462£>#XYHN>�9:; H�bG7h=GE
>#4|>#XG;paG=�fI7hJL7?>#; b¤46=G;���D<��; =Gc�;rOT;n2+H m ;nH|=YHN>LaGQ#H�9�H�JRJLaG2td8>#7h46=¥>LXYHN>+H�9:9ld�46QR>LJ
HN>VH�=G4�bG;eH�QL;e9h4Ic H�9:9?@\9�H�5�; 9h; bq¦6§W¨ ¨W¨ §�©YB�OlX8; QL;t©�7:Jo>#X8;tb8; E6QR; ;e4�MU>#XG;k=G4�bG;ND«ª�4
c 46=8JL7:Jz>#;�=Gc�@\5�;�>AOT; ;�=r>#XG4�JL;K9:4�cWH�9�9�H�5�; 9h7:=GE�JP7:JlH�JRJLaG2t; b�D

� =�2*H�=�@{H�dGd89:7:c HN>#7h46=GJ�B�QL465�4�>LJ�HN=Gb�2t465G7h9:;kH�E�; =�>#JgH�QL;e2t;WH�=�>V>#4�5�;tJL7h2*dG9h;�B�4NM��
>#;�=¬JR2+HN9:9TH�=Gb­7:=G;��Id�;�=GJL7?f6;\bG;�f�7hc ; J�DjvwXG7hJk9:7:2t7h>LJV>LXG;�H�2t46aG=�>k4NM�2t; 2t46Qz@ Ol7?>#X
OlXG7:c�X >#XG;�@�c H�=�5�;+;�~�a87:dGd�; b�D�1SJ�46dGd�46JL;�b�>#4p=�a82*;�QL46aGJ�dYH�d�; QRJ�>#XGHN>}7h2*d�46JL;�b
=G4gQR; Jz>#QL7hc�>L7:46=GJ`46=t>#XG;�2*;�2*4�QR@k4�M�>#XG;�QL465�4�>TH�=Gb*JL46a8E6X�>P;��IdG9h46Q#H%>#7:4�=*HN9:E646QR7h>LXG2*J
2*7h=G7:2t7:u�7:=GE}>L7:2t;�B�70DF;�D?B�>LXG;}=CaG2}5�; Qo4NMT;�bGE6;g>LQ#HWf6;�QLJLH�9:J�B�O<;k7h=�f6; Jz>#7hE�HN>#;�>#XG;k2t7:=I�
7:2}a82®2*;�2*4�QR@qJR7:u ;p4�MS>LXG;rQR465�4�>e>#XYHN>+H�9h9:4�OlJe;��IdG9:4�Q#HN>L7:46=­4�MiE�Q#H�dGX8J*4�MoE67hf�; =
��aG= m =84	Ol=Y�UJL7hu ;NB�QR; E�HNQLbG9h; JLJU4�M�>#XG;l>#7h2*;w4�M�;��IdG9h46Q#HN>L7:46=�D6vwXYHN>T7:J�B6O<;�OPH�=�>U>#4K�Y=Gb
H�=¬H�9:E�46QL7?>#XG2¯Mx46QeHnQR465�4N>ed�;�QRMx46QR2*7h=GEn;��IdG9h46Q#H%>#7:4�=�ByaGJR7:=GE{HNJt9h7h>R>#9:;t2t; 2t46QR@�H�J
d�4�JLJL7h5G9:;ND

1°QL4�5�4�>+Ol7h>#XsH­±C�A5G7?>(2t; 2t46QR@¬7hJ(2*4�bG;�9:; bsH�J�H��Y=G7?>#;rH�a8>#4�2+HN>L46=�DUvwXG;n�YQRJR>
m =G4�Ol=|�Y=87h>#;}H�a8>#4�2+HN>L46=�H�9hE646QR7h>#X82£bG; JR7:E6=G;�b�Mx46QoE6QLH�dGX{;��IdG9h46Q#HN>L7:46=pOPH�Ji7h=�>#QL4%�
bGaGc�; b+5�@*²IXGH�=G=G46=n³µ´6¶N·Y7:=�¦�¸�¹�¦6DC²I7h=Gc ;w>#X8; =+JR;�f�; Q#HN9�dGH�d�;�QLJUXYHWf6;�5�;�; =*bG; bG7hcWHN>L; b

º



>#4�>#XG;*E6Q#H�d8X�;��IdG9h46Q#H%>#7:4�= dGQR465G9h; 2�D � =s¦�¸6¶���B�bGaGQL7h=GErX87:JK>�H�9 m HN>��T; Q m ; 9h;�@6B���H	�
5G7:=�³ ´��N·�dGQR46d�46JL;�bnHec 46=��R;�c�>LaGQL;K>#XYH%>�=84t�Y=87h>#;KHNa8>#462*HN>L46=�Ol7h>#XpH}�Y=G7?>#;K=CaG2}5�; Q
4�M�d�;�5G5G9:;�J`cWH�=t;��IdG9h46QL;�H�9h9GE6Q#HNdGXGJ��/Hid�; 5G5G9h;l7:J`Hi2+HNQ m ;�QZ>#XYHN>`c H�=t5�;lbGQR46dGd�; b*HN>
H�=Gb|QL;�2*4�f6;�b|MxQR462°=G4�bG;�J���D � =¬¦�¸���¦6B«�	�aG9h9:; Qk³F�6¸%·ZE�HWf6;tJL462t;}Mx46QR2+H�9yH�QLE�aG2*;�=�>#J
>#4pJLaGdGd�46Qz>
��H�5G7:=�� JVc 9:H�7:2�B�7h= >#X8;+QL;�JR>LQL7:c�>#;�b¡cWH�JR;+4�MwHpQL4�5�4�>KOl7?>#XG46aI>gd�; 5G589:; J�D
� =n¦�¸��
�IBG�<4�@r³ º
� ·�dGQL;�JL; =�>L; b�H�=G4�>LXG; QTdGQL4�4�M¢B�5Ga8><JL462t;SdYHNQR>#JT4�M«7h><H�QR;�MxaGu�u�@6DIvwXG;
�YQLJz>KMx46QL2*H�9yd8QL4�4�MU4�M���H�5G7h=��FJic 9�HN7:2 7:JiE6;�=G; QLH�9:9?@nH%>L>#QR7:5GaI>#; b�>L4��TaGbYH�c�X¤³ ¦��N·0B�7:=
¦�¸��
�IB�Mx4�QoH+QR465�4N>�Ol7?>#XG46aI>od�; 5G5G9h; J�D�1�c�>#aGH�9:9?@6BY>#XG;g9:46=GE+H�=Gbr>L; c�XG=87:cWHN9ydYH�d�; Q�5�@
�<aGbYHNc�X 7:Jtc 46=Gc�; QR=G; b Ol7h>LXs9�HN5C@�QR7:=�>#XGJ�DT1 _ ��� �N!�-�&Y,�� 7:J+H >AOT4N�AbG7h2*;�=GJL7h46=YH�9w4�5I�
JR>LQLaGc�>#; brc�XG; JRJz�A5�4�H�QRb¬��7/D ;NDhB�� J Ol7?>#XpMx4�QL5G7hbGbG; =pc ;�9:9:J#��DYvwXG;VMx46QL587:bGbG;�=rc�; 9:9hJ�7h=�� J
H�QL;*bG; JRc QR7:5�; b¡5�@�HpJL;�>��wD � M�� �xQL;�JLd�D?B�� J�� �U�V7hJV�G=G7h>L;�B«>#XG;�=�>#XG;*9�H�5�@�QL7h=�>#X�7hJ
cWH�9h9:;�b��Y=87h>#;*�xQL; JRd�D?B�c�4N���Y=87h>#;W��D��y�IdG9:4�QL7:=8E*He�Y=G7?>#;K9�H�5�@�QL7h=�>#X�2*; H�=GJl>#XYHN>l>LXG;gHNaI�
>#462*HN>L46=n7:JoH�5G9:;�>#4\E64\H�QR5G7h>LQ#H�QR7:9h@�M�HNQiHWOPHW@nMxQR462�7?>#JoJz>�H�Qz>#7h=GE�d�4�JL7h>L7:46=�B�Mx46QoH�=�@
JR>#H�QR>L7:=GE\d�46JL7?>#7:4�=�D�vwXG;t; bGE�; Jg4NM<>#X8;t9:H�5�@�QL7:=�>LX�H�QR;*c�46=GJR7:JR>L; =�>#9?@{9�H�5�; 9h; b|ª�4�QR>#X�B
²I46a8>LX�B��`H�Jz>WB!  ; Jz>WD«�"�<aGbYH�c�X�� JlQL;�JLaG9?>�H�dGdG9h7:;�JwH�9:JR4g>#4kE�Q#H�dGX8Jw5�;�cWH�aGJR;VH}c 4N�0�Y=G7h>L;
9�H�5�@�QL7h=�>#X�7hJgH��Y=G7h>L;*E�Q#H�dGX�D �KvwXG;+JLH�2*;t@6; H�Q B#�<9:a82 HN=Gb%$i46u�; =3³ ¦ º ·T7:2tdGQL4�f�; b
�<aGbYHNc�X�� JkQR; JRaG9h>k5�@�dGQL4�f�7:=GEp>#XYHN>g>#XGQR; ;(�Y=G7?>#;+H�a8>#4�2+HN>#Hpc H�=G=G4�>}c 4�46d�;�Q#HN>L7hf�; 9h@
d�;�QRMx46QR2 ;��8d89:46QLHN>#7h46=�4�MyH�9:9�E6Q#H�d8XGJ D � =|¦�¸���¸IB&$i46u ;�=¡³µ���%·�dGQL4�f6;�bp>LXYHN>wMx46aGQwc�4I4�dI�
; QLHN>#7?f6;tQL465�4�>#JKc H�=G=G4�>�;��IdG9h46QL;*H�9h9jE6Q#HNdGXGJ D('y7h=YH�9h9h@6B�7:=¬¦�¸)� � B*��469h9:7 m ³ ´C¹%·`E�HWf�;(H
c 462tdG9h;�>#;�dGQL4�4�M`4�M+��H�5G7h=��FJSc 9:H�7:2�D��p46QR;}dGQR; c 7hJL;�9h@6B,�l469:9h7 m dGQR4�f6; b�>LXYHN>i=G4*�Y=G7h>L;
JL;�>o4�M��Y=G7h>L;VH�a8>#4�2+HN>#Htc H�=rc�4I4�d�;�Q#HN>L7hf6;�9h@�d�; QzMx46QL2£;��IdG9:46QLHN>#7h46=\4�MZHN9:9�c a85G7:cVdG9�H	�
=YH�QPE�Q#H�dGX8J D�²I7h=Gc ;KHg�G=G7h>L;iH�a8>L462+H%>#46=(7hJP2t46QL;od�4�O<;�QRMxaG9�>LXYH�=\H}d�; 5G589:;�B&��H�587:=��FJ
c 9:H�7:2 7:JeHnc�46QL469h9�H�Qz@�4NM-�l469:9h7 m �FJ�>#X8; 46QR; 2�D � =¬H�9:9TdGQL4�4�MxJ By7:=Gc�9:aGbG7h=GEn>#X8;�46=G;\5�@
�<aGbYHNc�XrH�=8b�>LXG;K46=G;i5�@.�l469:9h7 m B�>LXG;KJL7hu ;i4�M
>#XG;KJR2+H�9h9:;�JR> ,�!R� ^+Mx46QlHN=pHNa8>#462*HN>L46=
Ol7h>LXr=G4(d�; 585G9:;�Jk��7/D ;NDhBY>LXG;gJR2+H�9h9:;�JR>�E6Q#HNdGXp>LXYHN>SH�=�H�a8>L462*HN>#46=\Ol7h>LXr=G4*d�;�5G5G9h; J
cWH�=8=G4�>`;��IdG9h46QL;W�y7:Jj9:H�QLE�;�D
/i=8;w4�M�>LXG;w4650�R;�c�>L7hf6;�J`4�M�>#XG;wc�aGQLQR; =�>UdYH�d�; QZ7:J�>#4iQL;�f�7:JL7?>
��HN5G7:=��FJjc�9�H�7h2 7h=}>#XG;wc H�JL;w4�M�HoQL4�5�4�>yOl7h>#Xe=G4id�; 585G9:;�J B�JLd�; c�7h�Yc H�9:9?@KMx46QZ7:2tdGQL4�f�7:=8E
>#XG;KJR7:u ;K4�M
>#QLH�dGJ�B�H�=Gb\Mx46QwbG; JR7:E6=87:=GE}>LQ#H�dGJwOl7?>#X\JLd�; c�7h�YcK>#46d�469h46E67:c H�9�dGQL4�d�;�QR>#7h; J�D

���21 3P$�!V! [ ��$ _ ,x�

/oaGQ
�GQLJR>yQL;�JLaG9?>j7:J«>#X8;<bG;�JL7:E�=g4�M�Hl>#QLH�dgOl7h>LX}HN>�2t46JR>�4	5\¦U=G4�bG; J
Mx46QyHN=C@64p�AJz>�HN>L;
H�a8>L462+H%>#46=�DG�p46QR;�dGQR; c�7:JL;�9h@�BGO<;KdGQR4	f�;V>LXYHN> BGMx46QlH�=�@�©87 �eH�=Gb\Mx46QlH�=�@94p�AJz>�HN>L;
H�a8>L462+H%>#46=�B�>#XG;�QL;K;��I7hJR>#J�HkdG9:H�=YH�QPE�Q#H�dGX\4�M�4:5 ¦K=G4�bG; J�H�=8b�2*H%�I7:2gaG2 b8; E6QR; ;
©+>#XYH%>�>LXG;}HNa8>#462*HN>L46=\cWH�=G=84�>S;��IdG9:46QR;�D��;  ;}HNJLJLa82*;�©<7 �tJL7:=8c ;�B�465�f�7:4�aGJL9?@6B�H�9:9
c 46=8=G; c�>#; brE6Q#H�d8XGJl4�Mj2*H%�I7:2}a82 bG;�E6QL;�;g©>= º cWH�=p5�;K;��8d89:46QR; br5�@�HeQL465�4�>wOl7?>#X
H�c�46=GJz>�H�=�>�2*;�2*46Qz@nJR7:u ;ND �ovwXG7hJKc 46=GJz>#QRaGc�>L7:46=|7:2tdGQL4�f�; J@? 7:=�>#;�QL2tJK4�M<JR7:u�;A? >LXG;
5�;�JR>�5�46aG=Gb m =G4�Ol=rJL4eM�H�Q�BG70DF;�D?B º 4¡BYbGa8;K>L4B��469h9:7 m D

�p46QR;g7:2td�46QR>#H�=�>#9h@�BG46aGQ�c 46=8JR>#QRaGc�>L7:46=r2*;�>#XG4�bG469h46E�@�7hJ�~CaG7?>#;gE�; =G;�QL7:cgH�=GbpcWH�=n5�;
H�bYH�dI>#; b¥Mx46Qt>LXG;n2t7:=G7h2*7huWHN>L7:46=�4�Mi4�>LXG; Q*E6Q#H�d8X¤dYH�QLH�2t;�>#;�QLJ�D � =sdGH�QR>L7:c a89�H�Q�B`OT;
dGQL4�f�;{>LXYHN> BTMx46Q�HN=C@ ©C7 �qHN=Gb Mx46Q�H�=�@D4p��JR>#HN>#;{H�aI>#462*HN>#4�=�BU>LXG; QR;{;��I7:Jz>#J\H
dG9�HN=YH�QwE6QLH�dGX\4�M�E+�F4{�<=G4�bG;�J BY2*H%�I7:2}aG2 bG; E�QL; ;�©YBYH�=Gb�bG7:H�2*;�>#;�QGE(�AHJILK
M

HJILK)N
�<>#XGHN>

�



>#XG;gH�a8>L462+H%>#46=�cWH�=8=G4�>o;��IdG9:46QR;�D�vwXG7:J�9�HN>R>#;�Q�QR; JLa89h>�XYH�JoHN=n7:2td�4�QR>�HN=C>�c�46QL469h9�H�Qz@6B
=YH�2t; 9?@n>#XYH%>VMx4�QgH�=�@|© 7 ��H�=Gb�H�=�@ � B
H�QR465�4N>�QR; ~CaG7hQL; J��K� � 9:4�E`©I�i2t; 2t46QR@
5G7h>LJw>#4e;��IdG9h46QL;�H�9:9�E6Q#HNdGXGJ�4�My2*H%�I7:2gaG2 bG;�E6QL;�;g©+H�=Gb�bG7�H�2t;�>L; Q � D8vwXG7:Jl5�46aG=Gb
7:JZ>#7hE6X�>WD � =GbG;�; b�BIH�JR7:2tdG9:;�� 'j²tHN>TbG;�d8>#X � 5¡¦S;�=YH�5G9h; JTHVQR465�4N>UOl7?>#X>E(� � 9:46EU©��
2*;�2*4�QR@(587h>#JP>L4e;��IdG9:4�QL;VH�9:9�E6Q#HNdGXGJl4�M�2+H%�I7h2}aG2 b8; E6QR; ;V©+H�=8bpbG7:H�2t;�>#;�Q � D

v�4gJLaG2t2+HNQL7:u�;�B�OT;idGQL4�f6;�>#XYHN>T>#XG;�O<46QRJR>wc H�JL;SJLdYH�c�;oc 4�2*dG9h;��I7h>A@t4�M�E6Q#H�d8X(;��IdG9h4N�
Q#HN>L7:46=�7hJ��e� � 9:4�ET©��<5G7?>#J�D

���	� 
 [�_ ��, [ '��<"%!#�

�y�8d89:46QLHN>#7h46=nH�=8bn=YHWf�7:E�HN>L7:46=�dGQR465G9:;�2*J�Mx46Q�QL465�4�>#J�7:=rH�=naG= m =G4�Ol={; =�f�7:QR46=G2t; =�>
XYHWf6;�5�; ;�= ;���>#;�=GJL7?f6; 9?@sJz>#aGbG7h; b 7h=¥>#X8;n9:7?>#; QLHN>#a8QL;���c�M¢DS³µ� � BF´6´�·���DUvwXG; QR;{H�QL;�>AO<4
E6QL4�aGdGJ(4�MV2t4Ib8; 9:JtMx46Q*>LXG; JR;�dGQL4�5G9:;�2*J�D � = 46=G;r4�MK>#XG;�2 H�dYHNQR>#7hc aG9:H�Q+E�; 462t;�>z�
QL7hc|JR;�>R>#7:=8E¤7:JpH�JRJLaG2t; b �xJL;�;�B�;�DFEGDhB�³ �IB?¦6¦6B º ¦ ·���Dl1S=G4N>#XG;�QrH�d8dGQL4�HNc�X 7:J\>#4¬2*4�bG;�9
>#XG;*; =�f�7:QR46=G2t; =�>kH�JgHpE6QLH�dGX�B
H�JRJLaG2t7:=8Ep>#XGHN>�>LXG;+QR465�4�>g2*HW@{46=G9?@{2*4�f6;+H�9:4�=GE
7h>LJk; bGE6;�J D`vwXG;\E6QLH�dGX¬JL;�>R>#7h=GE{cWH�=¬5�;�MxaGQz>#XG;�QeJLd�; c 7?�Y; b¬7:=q>AOT4 b87�
�; QL;�=�>tO<HW@�J D
� = ³ ¦6B ¸8B?¦ � B º6º B º �N·P>LXG;pQR465�4�>e;��IdG9h46QL;�J*Jz>#QL4�=GE69h@�c 46=8=G; c�>#; b¤bG7:QR; c�>L; b¬E6Q#HNdGXGJ*H�=Gb
7h>�cWH�=�2*4�f6;+46=G9h@|7h= >#X8;+XG; H�bI��>L4N��>#H�7:9`bG7hQL;�c�>#7h46=�4NMlH�=¡;�bGE6;�B�=G4�>�fI7hc ;���f6;�QLJLH8D � =
³ ¹�Bh¦W´8Bh¦ �IB º �IB º ¹�� º �IB �)�8BF´ º BF´C¹%·C>#X8;w;��IdG9:4�QL; beE6QLH�dGXe7:JyaG=GbG7hQL; c�>#;�b+H�=8be>LXG;wQL4�5�4�>jcWH�=
>#QLH�f�; QRJL;(;�bGE6; J�7:=|5�4N>#X|bG7:QR; c�>L7:46=8J D��KQLH�dGX|;��IdG9h46Q#HN>L7:46={JRc ; =GH�QL7h46Jgc�46=GJL7hbG; QR; b 7:=
>#XG;w9h7h>L; Q#H%>#aGQR;TbG7�
�;�Qj7:=}H�=k7:2td�4�QR>�HN=C>
O<H�@���7?>j7:J�; 7?>#XG;�QZH�JLJRaG2t; bk>#XYH%>Z=G4�bG; JZ4�MY>LXG;
E6Q#HNdGX}XYHWf6;wa8=G7:~CaG;P9:H�5�; 9:J«OlXG7hc�Xg>#XG;<QL465�4�>jc H�=}QR; c 4�E6=G7:u�;K�/HNJy7:=�BN;ND EGD?BY³ º6º B º ¶8BF´ º ·���B
46Qo7?>o7:JoH�JLJRaG2*;�bn>#XYH%>i=G4�bG; JKH�QR;kH�=G4�=C@�2t46aGJt��H�Jo7:=�B�;�DFEGD?BZ³µ¸8B?¦ � B?¦ �8BF´C¹%·���D� �;eH�QR;
c 46=8c ; QR=G; b{Ol7h>LXr>#X8;k9�HN>R>#; Q�c 46=�>L;���>WD�vwX8;k;��tc 7h; =Gc�@�2*; H�JLa8QL;kH�b846d8>#;�b{7:=ndYHNd�;�QLJ
bG;WHN9:7:=8EoOl7h>#XkE�Q#H�dGXe;��8d89:46QLHN>#7h46=k7:Jj;�7h>LXG; Qj>LXG;lc 462tdG9:;�>#7h46=g>#7h2*;<4�M�>#XG7hJj>�H�J m B�2t;WH	�
JLaGQR; b­5�@ >LXG;(=CaG2}5�; Q�4�Ml; b8E6;+>#QLHWf6; QRJ#H�9hJ Bl�xc�M¢D?B�;ND E8DhBP³µ´ º ·���B�46QV>#XG;+2*;�2*46Qz@{JL7hu ;
4�MZ>#X8;}QL465�4�> B�2t;WHNJLaGQR; b�; 7?>#XG;�Qo7:=p5G7h>LJS46Q�5�@p>LXG;}=CaG2}5�; Qo4NM`JR>�H%>#; JS4�MZ>#XG;��Y=G7h>L;
H�a8>L462+H%>#46={2t4IbG;�9:7h=GE�>#XG;tQL465�4�>+��c�M¢DhB«;ND EGD:³ º �8B º �N·���D«vw7:2t;e7:JK=G4�>gH�=|7:JLJRaG;+7h= 4�aGQ
H�dGdGQR4�H�c�X�ByH�=Gb¡OT;\H�bGbGQR; JRJ}>#XG;�9:HN>L>L; QV;��tc 7h; =Gc�@q2*; H�JLa8QL;�B�70DF;�D?By2t; 2t46QR@{JRdYH�c�;�D
vwXGQL;�;gf6;�QLJR7:46=GJi4NMj>#XG;g;��IdG9:4�Q#HN>L7:46=pdGQL46589:; 2 XYHWf�;}5�;�; ={H�b8bGQL;�JLJL;�b{7:=p>LXG;}9h7h>#;�Q#H%�
>#aGQR;���;��IdG9h46Q#HN>L7:46=\Ol7h>LXrQR;�>#a8QL=q�x7:=�OlXG7:c�Xr>LXG;gQR465�4�>�XYH�J�>L4+d�; QzMx46QL2£;��8d89:46QLHN>#7h46=
H�=Gb(QR;�>LaGQL=(>L4g7h>LJ<Jz>�H�Qz>#7:=8Egd�46JL7?>#7:4�=���B�;��8d89:46QLHN>#7h46=tOl7?>#X(Jz>#46d���7:=tOlXG7:c�X(>LXG;SQR465�4�>
XYH�JS>L4�c 462tdG9h;�>#;�;��IdG9h46Q#HN>L7:46=rH�=Gb�;�f6; =�>LaYH�9:9?@nJz>#46d���B�H�=8b�d�;�QLd�;�>#aGH�9y;��8d89:46QLHN>#7h46=
�x>LXG;t>A@�d�;+4�MP;��IdG9:4�Q#HN>L7:46=|c 46=8JL7:b8; QL;�b¡7:={>#X87:JVdYH�d�; Q���D('�4�QV7h=GJR>#H�=Gc�;�B
7h>V7:JKJLX84	Ol=
7:=|³ º �N·�>LXYHN>w;��IdG9:46QLHN>#7h46=+Ol7?>#X\JR>L46d\4�M����A=84IbG;o>LQL;�; JlQL;�~�a87:QL;�JlHkQL465�4�>POl7?>#X�2t; 2k�
46QR@+JL7hu ;��K��9h46E`9:46EZ9h46E�����BYH�=Gb(>LXYHN>l;��IdG9h46Q#H%>#7:4�=+Ol7h>LX�QL;�>LaGQL=\4�M����A=G4�bG;o>#QR; ;�JwcWH�=
5�;�H�c�XG7h;�f�; b�5�@pHtQR465�4N>�Ol7?>#X�E(��9h46E J ���w2t; 2t46QR@�587h>#J�D��p7:=G7h2*7hu 7h=GEg>#X8;g2t; 2t46QR@
4�Mo>LXG;pQR465�4�>eMx46Qt>LXG;r;��IdG9:46QLHN>#7h46=­4�MKH�=846=�@I2t46aGJtaG=Gb87:QL;�c�>L; bsE6QLH�dGXGJtXYH�J*5�;�; =
H�bGbGQR; JRJL; br7:=�BI;�DFEGDhB
³ ¦ º B?¦ �8B º �8B ���IBF´C¹%·/D

1S9hJL4GB%H�9:H�QLE�;UdGH�QR>�4�M8>LXG;<9h7h>L; Q#H%>#aGQR;U7hJ�c�46=Gc�; QL=8; bgOl7?>#Xg9:H�5�@�QL7:=�>LXg;��IdG9h46Q#H%>#7:4�=�D�vwXG;
;��IdG9h46Q#HN>L7:46=|dGQR465G9:;�2¯7:= JLaGc�X¡9:H�5�@�QL7:=�>LXGJ�7hJ m =G4�Ol=¡>L4r5�;*Jz>#QL7hc�>L9h@{JL7h2*d89:; Qi>LXYH�=

´



E6Q#HNdGX+;��8d89:46QLHN>#7h46=n³ ¦ º ·/D � =�³ º ´�·/B ���46dGd+d8QL4�f6;�b(>#XYHN><H�QR465�4�>U7:JTH�5G9:;l>#4V;��IdG9h46QL;SH�9:9
�Y=G7?>#;U46=G;���c 462td�46=G; =�>y9�H�5�@�QL7h=C>LXGJw�x70DF;�D?B�OlXG; QR;<>#XG;TJL;�>���4�MGMx46QR5G7:b8bG; =}c�; 9h9:J
7:J«�Y=G7h>L;
H�=Gb�c 46=8=G; c�>#; bY��B�H�=Gb�H�J m ; b�OlXG;�>LXG; Ql>#X8; QL;K;��87hJR>LJ�HeaG=G7?f6;�QLJ#HN9��Y=G7h>L;KH�a8>L462+H%>#46=�B
70DF;�D?BY46=G;�H�5G9h;o>#4t;��IdG9:4�QL;V;�f6;�QR@\�Y=G7?>#;K9�HN5C@�QR7:=�>#X�D��TaGbYH�c�XpdGQL4�f6;�b­��JR; ;V>#XG;KJ m ;�>Lc�X
7:={³ ¦�¶N·�H�=Gb(>LXG;oc 4�2*dG9h;�>L;�f6;�QLJR7:46=\7:=�³ ¦ �%·��U>LXYHN><=G4}�Y=G7?>#;iH�aI>#462*HN>#4�=+cWHN=�;��IdG9:46QR;
H�9:9%�Y=G7?>#;Z9�HN5C@�QR7:=�>#XGJ�D vwXG;`JLH�2*;ZQR; JRaG9h>«XG4�9:bGJ�Mx46Q�c 4N�0�Y=G7h>L;j9�HN5C@�QR7:=�>#XGJ�D � =*³ ¦W�N·0B��<9:aG2
H�=Gbt²8H m 4�bYHiXYHWf6;wJLX84	Ol=e>#XGHN>j>#X8; QL;w;��I7:JR>LJ`HS�Y=G7?>#;wH�aI>#462*HN>#4�=kH�5G9h;T>#4i;��IdG9:46QR;lH�9:9
�Y=G7?>#;S9:H�5�@�QL7:=�>LXGJ<aGJR7:=GEg´}d�;�5G5G9h; Ji��>#XG;oH�a8>#4�2+HN>L46=t7:J<a8=G7hf�; QLJLH�9�Mx4�QPH�9h9�9:H�5�@�QL7:=�>LXGJ
7hM��od�;�5G5G9:;�JUH�QL;�H�9h9:4�O<;�b���D)�<9:aG2�H�=Gb8$i46u ;�=n³ ¦ º ·�dGQR4�f6; bt>#XYH%>UHK�Y=87h>#;lHNa8>#462*HN>L46=
Ol7h>LX�46=89h@ º d�;�5G5G9h; J\cWH�=�;��IdG9h46QL;|H�9h9ic 4N�0�Y=G7h>L;�9�H�5�@�QL7h=�>#XGJ�DwvwXG;�dGQR465G9h; 2 O<H�J
�Y=YH�9h9h@{c�9:46JR; b¡5�@ ��4 
�2*H�=G= ³µ�8¦ ·UOlXG4nJRXG4�O<;�bq>#XYHN>gHp�Y=87h>#;*H�a8>L462*HN>#46=|Ol7h>LX¡H
aG=G7h~�a8;<d�; 5G5G9h;<c H�=G=G4�>�;��IdG9h46QL;<H�9:9��Y=87h>#;U9�HN5C@�QR7:=�>#XGJ�D	1SE�H�7h=�B�>#XG;TJ#H�2t;UQL; JRaG9h>yXG469hbGJ
Mx46Q�c 4N�0�Y=G7h>L;g9:H�5�@IQR7:=�>#X8J D,'�a8QR>#X8; QL2t46QR;�B�H*>#QLH�dpMx4�QoHt�G=G7h>L;}H�a8>L462*HN>#46=���a8JL7:=8E(=G4
d�;�5G5G9h; J��yc H�=e5�;wc�46=GJz>#QLa8c�>#;�b*JRaGc�Xe>#XYHN>+�{XYH�JZ4�=G9h@�>#XGQR; ;wc 4�=G=G; c�>#;�b*c�462*d�46=G;�=�>#J
��c�M¢Dy³ ´ � ·���D�'�7:=YH�9h9h@�B�Mx46Q�H�=�@��Y=87h>#;KJR;�>�4�Mj=G4�=I�Ac�4I46d�; QLHN>#7?f6;VH�a8>L462*HN>�H8BI>#XG;�QL;V;��I7:Jz>#J
H}�Y=G7h>L;K9�H�5�@�QL7h=C>LX�>#XYHN>w>LXG; JR;gHNa8>#462*HN>#H}cWH�=G=84�>�;��IdG9:4�QL;t³µ�N·0D

� ><7hJZO<46Qz>#X*2*;�=C>L7:46=87:=GEi>#XGHN>U46aGQZO<4�Q m XYH�JUc 46=8=G; c�>#7:4�=GJUOl7?>#XtbG; QLH�=GbG4�2*7hu ; btQ#HN=I�
bG462 OPHN9 m J D�vwX8; QL;NB�>#XG;g4650�R; c�>#7?f6;k7:J�>#4�dGQR4IbGa8c ;eH�=�;��8d89:7:c�7h>�aG=G7?f6; QRJ#H�9�>#Q#HWf�; QLJLH�9
JL;�~�a8; =Gc�;\� � v�²G��B�70DF;�D?B�HeJL; ~CaG;�=Gc ;g4�Mjd�46QR>�9:H�5�;�9:J�BGJLaGc�Xp>#XYHN>l>LXG;KdYHN>#XpE6aG7hbG; b�5�@
>#XG7hJ«JL; ~CaG;�=Gc ;TfI7hJL7?>#J
H�9:9�; bGE6;�J�4NMYH�=�@KE6QLH�dGX�D � >�7:J m =G4�Ol=�>LXYHN>WB�Ol7?>#XKXG7:E�X�dGQR465YH�587:9?�
7h>A@�B8HVJL; ~CaG;�=Gc ;i4NM«9:; =8E�>#X>E(� ����© J 9:46E ����B�c�XG46JL;�=\aG=G7hMx4�QL2t9h@kH%>PQ#HN=GbG462�BCdGQL4�bGaGc�; J
HeO<H�9 m c 462tdG9h;�>#;�9h@*;��IdG9h46QL7h=GEtH�=�@�©6��QL;�E6aG9�HNQK��c�46=G=G;�c�>#;�b��wE6Q#H�d8Xp4�M �{=G4Ib8; J D��y�C�
dG9:7hc 7?> � v�²rc 46=8JR>#QRaGc�>L7:46=8JKH�QL; m =84	Ol=�Mx46Q º �AQR; E6a89�H�Q�E6Q#HNdGXGJk�xc�M¢Dj³ �8B?¦	¹IB?¦�¸8B ��´GB �6¶N·���B
Mx46QV�%�AQR; E6a89�H�QiE6QLH�dGXGJ*�xc�M¢DT³F¶IB �6�IB ´G¦�·���B�Mx46Qic 9h7:~CaG; J+��c�M¢DU³ º B ��¹	·���B«H�=Gb Mx4�QV;��IdYH�=GbG;�QLJ
��c�M¢D�³µ� º ·���DY²�462*;�4�M�>#X8; JL;iJR; ~CaG;�=Gc ;�J�c H�=\5�;oc�46=GJz>#QLa8c�>#;�b\7:=(9h46EN�AJRdYH�c�;�BIH�=Gb�XG;�=Gc ;
cWH�=­dGQR4Ib8aGc ;�d�; QRd�;�>#aYH�9<;��IdG9:4�Q#HN>L7:46=�Ol7?>#Xqc�462*dGH�c�>k2t; 2t46Qz@6D���4�O<;�f6;�Q B`;�f�; =¬7hM
5�4�aG=GbGJo4�=r>#XG;�9:;�=GE�>#Xp4�MZ>#X8; JL;gJL; ~CaG;�=Gc ;�JKXYHWf6;}5�; ;�=�bG; QR7hf6;�b�B�>LXG;�@pdGQR4	f�7hbG;g9h7h>R�
>#9h; m =G4�Ol9h; bGE6;t46={>#XG;t2t7:=G7h2}aG2 =�a82}5�;�Q�4NMPJR>#HN>#;�J�Mx46QiE�Q#H�dGX ;��IdG9h46Q#HN>L7:46={5�@|H
QL465�4�> D '�4�Qt7h=GJR>#H�=Gc�;�B`JL;�~�a8; =Gc�; J�4�Mi9h; =GEN>#X �K� �i9:4�E ���kH�QL;�QL;�~�a87:QL;�b¥>L4 >#QLHWf6; QRJL;
H�9:9�bG; E6QR; ; º E6QLH�dGXGJwOl7?>#X � =G4�bG;�J}³ �N·/B�H�9h>LXG46aGE6XpH º �AJz>�HN>L;VQR465�4�>�cWH�=�;��IdG9h46QL;�H�9:9
bG; E�QL; ; º E6Q#HNdGXGJ D

� ���C�	�¡���
��
x�
�
���Y��
�����
���


1S={H�=846=�@I2t46aGJSaG=GbG7hQL; c�>#;�b�E6Q#H�d8XrOl7h>LXn9:4�cWH�9h9h@�9:H�5�; 9:;�brd�46QR>LJS7hJoH+E6QLH�dGXrOlX846JL;
=G4�bG; J�H�QL;eaG=89�H�5�; 9h; b|H�=Gb|OlXG; QR;t>LXG;*;�bGE6;�J�7h=Gc 7hbG; =�>K>#4pH�=84IbG;��nXGH�f�;*b87:JR>L7:=Gc�>
9�H�5�; 9hJw¦6§W¨W¨ ¨�§�©��	B6OlXG;�QL;S©��<7:Jj>LXG;�b8; E6QR; ;�4�M���D�vwXCaGJU;�f�; QR@taG=8bG7:QR; c�>L; b*; bGE6;����«§�� �
XYH�Jj>AOT4�9:H�5�; 9:J
OlXG7:c�XtH�QR;wcWH�9h9:;�bk7h>#J
^ "%!�,
&Y$�)B� [ !�� HN>!�+H�=8b*H%>"��D���46Qz>`=CaG2}5�; QL7h=GE
7:JV_ "��L� _ B�7/D ;NDhBY>LXG; QR;}7:J�=G4+QR; 9�H%>#7:4�=p5�;�>AOT; ;�=|d�46Qz>o=CaG2}5�; QRJiHN>#� HN=Gb�HN>#��D � =G9:;�JLJ
JLd�; c�7h�Y;�bp4�>LXG; QzOl7:JR;�B�H�9:9�c 46=8JL7:b8; QL;�brE6QLH�dGXGJlHNQL;KJLaGd8d�46JR; b�>#4e5�;Kc�46=G=G;�c�>#;�b�D

 �;+H�QL;+E67hf�; =qH�2*46587:9:;e;�=C>L7h>A@|>#QLH�f�; 9h7:=GEp7:=¡HN=qH�=G46=�@�2t46aGJ}E6QLH�dGX�Ol7?>#X 9:4�cWH�9h9h@

¹



9�H�5�; 9h; b\d�46QR>LJ DYvwXG;VE6Q#HNdGXrHN=Gbp7?>#JlJL7hu ;VH�QR;�HedGQR7:46QR7�aG= m =G4�Ol=r>L4t>LXG;K; =�>#7?>A@6D�vwXG;
2*4�5G7:9h;*;�=C>L7h>A@�7:J}QR;�Mx; QRQL;�b¬>L4{H�JeH !#"
��"%, Dj�p46QL;�d8QL; c�7:JR; 9h@�BZH 4p�AJz>�HN>L;�QL465�4�>k7hJkH
�Y=G7?>#;*�p4�46QL;tH�a8>L462*HN>#46=����°���r§��`§	�S§�
	§��«§�
����oOlX8; QL;�� ��� J B������lB�� 7hJ
H(JL;�>�4NM 4 Jz>�HN>L; JVH�2t46=GE+OlXG7hc�X�>#XG;�QL;e7:JiH(JRd�;�c 7?�Y; b|JR>#HN>#;�
��KcWHN9:9:;�br>#X8; -�&Y-�,/-�� _
JR>#HN>#;NB�
t��������� �SB�H�=Gb��{����� �tD � =87h>#7:H�9:9?@+>LXG;gQR465�4N>S7hJSHN>�JL4�2*;V=G4�bG; ���
7:=(>LXG;i7:=G7?>#7:H�9�JR>�H%>#; 
��"!#�SD$
��lbG;�>#;�QL2t7:=G;�JlH}9:4�cWH�9�d�46Qz>w=CaG2}5�; Q&%'�(�
�)
����*!��*B
5�@�OlXG7hc�X¡>#XG;(QR465�4�>}9h;WHWf6;�J �$� D# 3XG;�=¬7h=Gc 4�2*7h=GE�>L4�Hn=G4�bG; ��B«>#XG;�5�; XYHWf�7:4�Qg4�M
>#XG;�QR465�4�>k7:J}H�J}Mx469:9h4�OlJ D � >eQL;WHNbGJk>#XG;�=CaG2}5�; Q,+i4NM�>LXG;�d�46QR>}>LXGQL4�aGE6XqOlXG7:c�X­7?>
; =�>#;�QL;�b �*HN=Gb+>#X8;SbG;�E6QL;�;i©��l4�M ��DIvwX8;odYH�7hQo��+L§�©����-!#�°7hJPH�=*7:=Gd8a8>PJz@I2g5�469�>#XGHN>
cWH�a8JL; Jo>LXG;�>LQ#H�=8JL7h>L7:46=\MxQL4�2 Jz>�HN>L;,
¤>#4+JR>�H%>#;,
/.0�1
8�2
y§	�3+R§�©����L��D�
/.�bG;�>#;�QL2t7:=G;�JoH
9:4�cWH�9Id�4�QR>Z=CaG2}5�; Q4%'�5�
�)
/. ��B65�@}OlXG7hc�Xt>LXG;wQL4�5�4�>j9:;WHWf�; J"��D6vwXG;wQL4�5�4�>`c�46=�>#7h=�a8; J
2*4�f�7:=8Ek7:=�>#XG7hJPOPHW@�B�d�46JRJL7:589h@(7h=8�Y=G7?>#;�9h@6D

1SJZ2t; =�>#7h46=G;�b}5�;�Mx46QL;NB�OT;wc 46=GJR7:bG;�Qy>#X8;P>�H�J m 4�M<�Rd�; QRd�;�>#aYHN9:�o;��8d89:46QLHN>#7h46=}7:=�OlXG7:c�X
>#XG;tQL4�5�4�>VXYHNJK>L4�>LQ#HWf6;�QLJR;�H�9:9y; bGE6;�J�4NM<>#X8;*E6QLH�dGX|5Ga8>�7:JK=G4�>VQR; ~CaG7:QR; b|>#4�JR>#4�d�D
vwXYHN>T7:J�B67h>U7:JZ=84�><QR; ~CaG7hQL; be>#XGHN>THK�Y=GH�9�JR>�H%>#;l5�;�7:=,��DC1�QR465�4N>`7:J`J#H�7hbt>L4�d�; QzMx46QL2
H�=s[R]�^�_ "%!R��,/-0"%& 4�MTH(E6QLH�dGX76eB�7hMUJz>�H�Qz>#7:=8E\HN> ��&Y� =84IbG;k4NM*6 7:=r>LXG;k7:=G7?>#7:H�9«JR>�H%>#;

��WBY7h>lc�462tdG9:;�>#; JP>LQ#HWf6;�QLJR7:=GE*H�9:9�; bGE6;�Jl4�M&6 7h=��Y=G7h>L; 9?@+2*H�=�@�JR>L; dGJ�D

8 �<���:9<;��Y��
 
x��= �C�?>Z���
��
@;

� =+46QRbG; Q`>#4VdGQR4	f�;S9h4	OT; QU5�46aG=GbGJUMx46QZ>#XG;�;��IdG9h46Q#H%>#7:4�=*dGQR465G9h; 2�B�O<;��YQLJz><Jz>#aGbI@t>LXG;
2+H	�87h2}aG2 JL7hu ;K4�M�E6Q#H�d8XGJw>#XYHN>�HkE67?f6;�=�QR465�4�>lcWH�=�;��IdG9h46QL;ND�A�;�>B��5�;VHkQL465�4�> DG1
,/!R� ^tMx46QC��7hJPH}dYHN7:QS�26e§������UOlXG;�QL;D6E� �2F`§�G}�T7hJPH}E6QLH�dGX�B����H!IFtBGH�=Gb�Jz>�H�Qz>#7h=GE
HN>U=G4�bG;#���`>#XG;�QL4�5�4�>J� M�H�7:9hJj>#4V;��IdG9h46QL;H6tB�7/D ;NDhB6>LXG; QR;�;��I7:JR>LJ<HN=+; b8E6;LK !�G JLaGc�X
>#XYH%>WB�Mx46QKH�=�@�M 7 � B�>#XG;eQL4�5�4�>KXGH�JK=G4�>K>#QLH�f�; QRJL; bNK*bGa8QL7:=8E\>LXG;k�YQLJz>DMoJR>L; dGJV4�M
>#XG;i;��IdG9:46QLHN>#7h46=�D �K7?f6; =\H�4p��JR>�H%>#;iQL4�5�4�>*�®�xXG; =8c ;iOl7h>LXPO�9:46E+4#QV2t; 2t46QR@*5G7h>LJ���B
O<;gc 46=GJz>#QRaGc�>KHt>#Q#HNdrMx46Q�>LXG7:J�QL4�5�4�> D�/oaGQ�4650�R;�c�>#7?f6;}7hJ�>L4+c 4�=GJR>LQLaGc�>KJL2*H�9:9�>LQ#H�dGJ�B
46QP>#QLH�dGJwOl7h>LX\JL2*H�9:9�b87�H�2t;�>L; Q D

'Y46Qi>#XG;tdGaGQRd�46JR;+4�M<c 46=8JR>#QRaGc�>L7:=GE�>#QLH�dGJ B«9h;�>VaGJg7h=�>#QL4�bGaGc�;*JR462t;e>L4I4�9:J D�1 E6QLH�dGX
6�4�M�2*H%�I7:2}a82 bG;�E6QL;�;\©|7hJp[ '�� [SR ��" _ "%! [ ' 7hMl;�f6; Qz@q; b8E6;\4�MH6�7:JgE67hf�; =­H�c 469h46Q B
;�f�; QR@p>AO<4�7h=Gc 7hbG; =�>S; bGE6;�JoXYHWf6;kb87�
�; QL;�=�>oc 4�9:46QRJ B�H�=Gbr>LXG; QR;kH�QL;}©(c 469h46QLJ�aGJL;�b�7:=
>#4�>#H�90DZvwX8; QL;p7:J*H c�9:;WHNQ*c�46QLQR; JLd�46=Gb8; =Gc�;n5�;�>AO<;�; = QR; E6aG9:H�Qt; bGE6;��Ac�469:46QR; b¬E6Q#HNdGXGJ
H�=GbpQL; E�aG9�H�Qw;�bGE6;��A9�HN5�;�9:; b\E6QLH�dGXGJ�7:=\OlXG7hc�Xp>#X8;V9:H�5�; 9:JlH%>�>LXG;i>AO<4*;���>#QR; 2t7h>#7h; Jl4�M
;WH�c�Xp; bGE�;�HNQL;i7:b8; =�>#7hcWH�9/D

T �VUy�
�x�	�x��� �XW(Y &Y-�, [ � [	Z $ [ &�� [ � "\[ _ ��� [�_ �}-:�t� dGJR; aGb84N�AdYHN9:7:=8bGQL462t; - [e��&Y�n"\[
,;� [ [W" _�_ " �Z-�&��t, �<"(��"%&�'�-�,/-0"%&8�o-:�o� ��,�-:� Y [ '^] �z¦�� �_��`�a "%! � º ���_� ��.cbV�edN§fdW��b��&. .ga
��� [ ! [ �&.)b,�&. . -:��� ^ � [ $8'�" R:^ � _ -�&�'�!#"%) [�aVd -:��� _ ��� [�_ha ��&�' b ' [ &�"%, [ ����"%&��L��, [ &���,�-0"%&��
i & ^ ��!�,/-0��$ _ ��! a � ^ � _ -�&�'�!#"%) [�j -�� [ � a �*� [	Z $ [ &�� [ ,;�8��,P! [ ��'%�V,�� [ � ��) [ ������� �U��!R'��%�
[W"%! �U��!L'Skk-:�g� ^ � [ $G'�" R:^ � _ -�&�'�!#"%) [T^ ! [ ��-:� [�_ �e- [K-�,�� _:[ &���,;��-:� [ . [ &��

¶



1 JL;�~�a8; =Gc�;
� . 7hJwH ! [ '�$Y��,�-0"%& 4�M��¥7?M#� . ��� b�� H�=Gb��_��� bG� . . b�� OlX8; QL; � . .
7:J�H+=G46=8; 2td8>A@�dGJL;�aGbG4N��dYH�9:7h=GbGQR462*;NB�H�=Gb�� H�=Gb���H�QL;V>AO<4(H�QL5G7?>#QLH�QR@�JR; ~CaG;�=Gc ;�J
��d�46JLJR7:5G9?@k; 2td8>A@8��DC1 JL;�~�a8; =Gc�;i7:J`J#H�7hbe^�^$R [�! [�[j7hM�7?>`XYH�JT=G4�QR; bGa8c�>#7h46=�DC1 JL; ~CaG;�=Gc ;
�&.Z7:Jg>LXG;*^�^$R ! [ '�$Y��,/-0"%& 4�M�HpJL; ~CaG;�=Gc ;�� 7hMG�&.`7:J�dGdI�0MxQL; ;(H�=Gbq4658>#H�7:=8; b�MxQR462 �
5�@rJRaGc c�; JLJR7hf�;kQL; b8aGc�>L7:46=GJ�D�/o=G;�cWH�=r;WH�JR7:9h@\c�X8; c m >LXYHN>�>#XG;�dGdI��QL; b8aGc�>L7:46=n4NM`H*JR;��
~CaG; =Gc�;w7:Jja8=G7:~CaG;K�xc�M¢D?BN;ND E8DhB6²I; c�>#7:4�=�¦6D ��7:=\³ ¦ �N·���D 'Y46Qy7h=GJR>#H�=Gc ;T>#XG;Pd8dI�AQR; bGaGc�>#7h46=}4�M
¦6¦ º6º ¦ º ¦6¦ º ¦�� º6º ���8¦6¦��8¦W�6� º �8¦�¦ º6º ¦T7:JS¦ º �8¦6D /o5�fI7h46aGJR9h@6BIE67hf�; =�HN=C@+©��AQR; E6aG9:H�QU; bGE6;��
c 469h46QL;�b*E�Q#H�dGX?6 � �2F`§�Gg�ZH�=Gb(HN=C@e=84IbG; �#!�FtBC;WH�c�X+JL; ~CaG;�=Gc ;-�¡4�M�;�bGE6;�9�H�5�; 9hJ
bG;��G=G; JSHtdYH%>#X���MxQL462 �n7:= 6tD � M �¤7:J�HedGJL;�aGbG4N��dYH�9h7:=GbGQR462t;o>#XG;�=�� Jz>�H�Qz>#J�H�=Gb
; =Gb8JoHN>#�«Dy� � MJ6 7:J�H�=r7h=8�Y=G7?>#;i>#QR; ;NB��s7hJSHtdGJL;�aGbG4N��dYH�9:7h=GbGQR462*;i7?MZH�=8bn46=G9?@�7hM��
JR>#H�QR>LJ�HN=Gbp;�=GbGJ�HN> �«D �

�
	 �C������� ��� "%! [ . [ !�� 4 R ��,0��, [ !�"
��"%,���&�' [ . [ !�� © 7 � a ,;� [ ! [([R] -:��,��*� ^�_ ��&���!
��!R� ^ �¡"\[k)t� ] -�)k$�) ' [ ��! [�[V© �Z-�,;�|��,�)+"���, 4 5 ¦ &�" ' [ �k,��8��,�,�� [ !#"
��"%,o�L��&Y&�"%,
[R]�^�_ "%! [ �


���������� A«;�>�� N 5�;�>LXG;r7h=8�Y=G7?>#;\; b8E6;���c 469h46QL;�b¥QR; E6aG9:H�Qk>#QR; ;r4NMobG;�E6QL;�;n©YDJA�;�>
���g5�;+H�=�@{=G4�bG;ND
1�JLJRaG2*;t>#XYH%>�>LXG;*QR465�4�>VJR>�HNQR>#JKMxQL4�2 �$��7:=|JR>#HN>#; 
��WD«1�M�>L; Q�HN>
2*4�JR> 4 Jz>#;�dGJk�xXG; =Gc�;gH%M�>#; Qwf�7:JR7h>L7:=GEeHN>l2t46Jz> 4 5�¦K=G4�bG; J#��BY>#X8;VQR465�4�>�XYH�Jl5�;�; =
>AOl7:c�;t7h=n>#XG;kJLH�2t;kJR>�H%>#;�D�A�;�> 
 5�;kJLaGc�X�H\Jz>�HN>L;�B�HN=Gb{9:;�> � H�=Gb � . 5�;e>LXG;}�YQRJR>
4Ic�c aGQRQL;�=Gc ;�JP4�M�>AOT4g=84IbG;�JUOlX8; QL;�>#XG;�QL4�5�4�>U7hJU7h=*Jz>�HN>L; 
PDCvwXG;�QL465�4�>J��7hJ<H%> �(HN>
JR>L; d'MUH�=Gb(HN>�� .GHN><Jz>#;�d'M .�DG²�7:=Gc�;�>#X8;SQL4�5�4�>T7:JU7:=(H�=+;�bGE6;���c 469h46QL;�b(QL;�E6aG9:H�QTE�Q#H�dGX�B
>#XG;�JL;�~�a8; =Gc�;t4NMZJR>#HN>#;�Jo5�;�c 462t; J�d�;�QL7h4IbG7hcVHNM�>#;�QHM�D0A«;�>*%#�5M .��_Ml5�;�>#X8;}d�;�QL7h4Ib�B
H�=Gb\9:;�> � . .�5�;o>#XG;K=G4�bG;iQL; H�c�XG;�bp5�@'��HN>lJz>#; d M�5 º %'� M . 5�%�D81P>l>#XG7hJPJR>L; d�BG>LXG;
QL465�4�>K7hJKH�E�H�7h=�7:={JR>#HN>#;?
PD*'y7:=GH�9:9?@6B�9:;�> ��5�;k>#X8;t4�QLbG;�QL; b|JL;�~CaG; =Gc�;(4�MT9�H�5�; 9hJo4�M
>#XG;k;�bGE6;�Jo>#Q#HWf�; QLJR; b 5C@p>#XG;kQR465�4�>SMxQR462�Jz>#;�d7M#5 ¦}>L4�JR>#;�d7M .:B�H�=Gb�9h;�> �&.«5�;}7h>LJ
dGdI��QL; b8aGc�>L7:46=�D

� =�>#aG7?>#7hf�; 9?@6By>L4|c�46=GJz>#QLa8c�>*Hn>#Q#HNd¥5YHNJL; b¬46=�� N B�O<;\2t4IbG7?M�@�� N 5�@q2t; QRE67:=8En>AO<4
=G4�bG; J}JR4n>#XYH%>}>#XG;+QL465�4�>}7hJ�>LQ#H�dGd�; bq7h=¡Hnd�; QR7:4�bG7:ct2*4�f�; 2t; =�>k7:= >#XG;(2t4�bG7h�Y;�b
E6Q#HNdGX�D<�p46QL;rdGQL;�c 7:JR; 9?@6BTOT;ndGQR4Ic�; ;�b3H�c c�46QLbG7h=GE�>L4�>#XG;rdGdI�AQR; bGa8c�>#7h46=D� . 4�Mi>LXG;
JL;�~�a8; =Gc�;�4NM�9:H�5�; 9:J � fI7hJL7?>#; b OlXG7:9h;+E6467h=GEpMxQR462 �­>L4 � .Z7:=�� N D�'y7:QRJR>gOT;(bG;��Y=G;
H�=�7:=�>#;�QL2t; bG7:HN>#;iE6QLH�dGX 6D. .�BGOlXG46JR;gbG;��Y=G7h>L7:46=\bG7�
�;�QLJ�H�c�c 46QRbG7:=GEe>#4e>#X8;VJz>#QRaGc�>LaGQL;
4�M�� . D

� � ; � ��� ��.P7:J(=G4N>�H¡dYH�9h7:=Gb8QL462t; ��7:=¤dYH�QR>L7:c�aG9�H�Q�B+��.P7:J+=84�>�; 2td8>A@8��DTvwXG; = �&.
bG; JRc QR7:5�; J}>#X8;(JL7h2*dG9h;edYHN>#X¡MxQR462 �q>#4 � .Z7h=�� N Dy²I7h=Gc ;<�&.Z7hJg=G4N>eHrdYH�9h7:=Gb8QL462t;�B
7h>ic H�={5�;kOlQR7h>L>L; =|H�J � . � � � 9 §W¨W¨W¨�§!�#"�§!�A§W¨W¨W¨�§!� . §!�#"�§W¨W¨W¨�§!� 9 ��Ol7?>#X$�&%�'� . D«�p46QR; 4�f6;�Q B
JL7h=Gc ;6� . 7:J�dGdI�0MxQL; ;NB�OT;}XYHWf�;kH�9:JR4(� . %�)�#" D0A�;�>#� ��QL;�JLd�D?B�� . ��5�;�>LXG;g=G4�bG;VQL; H�c�XG; b
MxQL462 � �xQL; JRd�D?B�� . �tHNM�>#;�Q*Mx469h9:4�Ol7:=GE�>LXG;nJL;�~CaG; =Gc�;{4�Mi; b8E6;n9�HN5�;�9:J�� 9 §W¨W¨ ¨ §!�#"n��JR; ;
'y7:E�aGQL;V¦	��D�ª�4�>#;�>#XYHN>UOT;o2+HW@eXYHWf�; � � �\HN=Gb �^. � � .�B�5Ga8><=G4�> �,� �^.�D�A�;�>+*�5�;
>#XG;S=G; 7hE6XC5�46QT4�M �^.GJRaGc�X�>#XYHN>#�,*g§��^. �K7:JT9�H�5�; 9h; b-�e.�DG²I7:=8c ;-�&.Y7hJ<=G4N>lHgdYH�9h7:=Gb8QL462t;�B
O<;lXYHWf�;.*/%� ��D   ;wc 46=GJz>#QRaGc�>C6 . .�H�JjMx469h9:4�OlJ D   ;wbG; 9h;�>#;<; bGE6;�J`9�H�5�; 9h; b0�e.C7:=8c 7:b8; =�>
>#4 ��H�=8br>#4�*�B�H�=GbrOT;kQL;�dG9�H�c�;�>LXG; JR;g>AO<4�;�bGE6;�Jo5�@nH�=r; bGE6;g5�;�>AO<;�; = ��H�=Gb�*�D

�



vwXG7:JU; b8E6;�7hJ`9�H�5�; 9h; b � . D�ª�4�>L;l>LXYHN>*6 . . XYHNJT;��GHNc�>#9?@k>#XGQR; ;�c 46=8=G; c�>#; b+c 462td�4�=G; =�>#J�D

lq

u u’v’w
l’

l1
l1

l’
l

u0
z

v
lq

l’

ì7¯�ËbÑ�å�Ñ�þ�µ/®-º�°�Àm´�Ïv°¼¯�µ/®ÅµtÂ � . . ¯Í®Å°¼Æb±�Ï�²tº�±�ÌlÆb±�Àm±�� . ¯�º\®bµt°�²�½-²t¾�¯Í®�ÃbÀ¼µ/¶S±tÑdÒMÆb±·Ãbµt°�°�±GÃ
±GÃbËt±Gº�é����	�3êM²t®�ÃÅé�
���� . ê�²�À¼±ØÀm±G¶Zµ�×t±GÃ�²t®�Ã³°¼Æb±\Ã-²tº¼Æb±GÃ)±GÃbËt±�é��
��
hêl¯Íº�²tÃ�Ãb±GÃ�¯Í®�º�°�±G²tÃ¹Ñ
 �;\dGQR4�f6;\>#XYHN>k>LXG;\5�;�XYHWf�7:46Qk4�M�>#X8;�QR465�4�>e5�;�c 462t; Jed�; QR7:4�bG7:c(7h= 6D. .�D�'Y46Q}>#XGHN>
dGaGQRd�46JR;�BY9h;�>laGJw�YQRJR>�QL;�c 462tdGa8>L;KHtJz>�H�Qz>#7:=8Ek=G4Ib8;i4�M�>LXG;KQL465�4�>B� JLa8c�Xp>#XGHN>B� 7hJ
HN>#��7:=rJz>�HN>L;,
sHN>�JR>L; d#Ml7h=�6 . . Dy�/ª�4�>#;K>#XGHN>�>LXG;g4�QL7:E�7:=YH�9�JR>�HNQR>#7h=GE+=84IbG; ���S2*H�@
5�;e7h= H�c�46=G=G;�c�>#;�b�c�462*d�46=G;�=�>�b87�
�; QL;�=�>iMxQL462 >LXG;k46=G;e4�M �¡HN=Gb ��D���4�O<;�f6; Q�B �
H�=Gb ��H�QR;g7h=r>#XG;�J#H�2t;gc�462td�46=8; =�>i5�; cWHNaGJL;0� "�%� � . D ��v
4(bG4+>LXYHN>WB�9:;�> � . . 5�;�>LXG;
JL;�~�a8; =Gc�;+4�MU; b8E6;k9�H�5�; 9hJoc 4�QLQL;�JLd�46=GbG7h=GE�>#4(>LXG;kOPH�9 m 4NMT>LXG;kQL465�4�>oMxQR462 ���i>#4 �
7:= � N D�²�>#H�QR>L7:=GE�MxQR462 �«B�9:;�> � �g5�;e>#XG;t=G4�bG;eQL;WHNc�XG; b�OlX8; =�>LXG;*QR465�4�>i>#QLH�f�; QRJL; J
>#XG;e;�bGE6; JK9:H�5�;�9:;�b�5C@ �&. .
7h=n>#XG;eQL;�f6;�QLJL;t46QRbG; Q�D�vwXG;eQL465�4�>KJR>#H�QR>LJK7:= � �gH�=8b�B�5�@
c 46=8JR>#QRaGc�>L7:46=�B�QL; H�c�XG;�J��|7h=rJz>�HN>L; 
 HN>oJz>#; d�M�D�A�;�>oa8Joc 46=8JL7:b8; QS>LXG;}=G;��I>*%�JR>L; dGJ
4�M�>#XG;\;��IdG9h46Q#H%>#7:4�=�D`²I7h=Gc ;(>LXG;\c 46=G=8; c�>L; bsc�462td�46=8; =�>e4�ML6D. .Uc�46=�>�H�7h=G7:=GE �¥7:JeH
QL;�E6aG9�HNQwE6Q#H�d8X�4NMjbG;�E6QL;�;�©YBG>LXG;KJL; ~CaG;�=Gc ;g4�MyQR465�4�>��FJlJR>�H%>#; Jl7hJl>LXG;KJ#H�2t;i7:= 6 . . H�J
7:=�� N D�vwXCaGJ�B�HN>SJR>#;�d�M .�>#X8;gQL4�5�4�>S7:J�7:=nJz>�HN>L;,
s7:=�6 . .:D�1S=�@pdGJL;�aGbG4N��dYH�9h7:=GbGQR462t;
bG;��G=G; JZH�c 9h46JL;�bgOPHN9 m 7:= 6D. .�D ��;�cWH�9h9C>LXYHN>
>#XG;TdGdI��QL; b8aGc�>L7:46=6��.�4�M���cWHN=g5�;TOlQL7?>L>L; =
�&.:��� � 9 § ¨W¨W¨ § �#" §!�A§W¨ ¨W¨ §!�e. .:§!�e.�§!� " §W¨W¨ ¨ §!� 9 ��DGvwXG;KJR; ~CaG; =8c ;�� � 9 §W¨W¨ ¨ §!�#"L�<9:; H�bGJPMxQR462 ��>#4
��B�HN=Gbr>#X8;�JR; ~CaG; =8c ;�� �A§W¨ ¨W¨ §!�e. . �l9h;WH�bGJlMxQL4�2 �(>#4(*�D � =GbG; ;�b�B�>LXG;V2*4�bG7h�GcWHN>L7:46=\4�M
� N b84I;�J�=G4N>S2t4Ib87hM�@+>LXG;VdYHN>#X�MxQL462 �p>#4(* 5�; c H�aGJL; � . %� �#"SHN=Gb�� . %� �AD '�QR462 *�B
>#XG;SQL465�4�><>#H m ;�JP>#XG;S; bGE6;S9�H�5�; 9h; b�� . BCOlXG7hc�X�7:JT>LXG;o;�bGE6;o>#XGHN><O<H�JwH�b8bG; b\5�;�>AOT; ; =
��H�=Gb *�b8aGQL7h=GE+>#X8;}c 46=8JR>#QRaGc�>L7:46=r4�M 6 . . D���; =Gc�;�B�>LXG;gQR465�4N>o7:J�5YH�c m HN> �\7:=�6 . . D
'y7:=GH�9:9?@n� �#" § ¨W¨W¨ § � 9 �<9:; H�bGJl5YH�c m MxQL462 �+>#4��«BYH�=Gb � 7:Jw7h=�Jz>�HN>L; 
¥HN> �nH%>lJR>#;�d M .�D
vwXG;VQL465�4�>��FJw5�; XYHWf�7:46Qw7hJP>#XCaGJ�d�;�QL7h4IbG7hco7:= 6 . .�B�HNJ�c�9�H�7h2*;�b�D

A�;�> 6 .Y5�;�>#X8;oE6Q#HNdGX�c 46=8JL7:Jz>#7h=GE}4�M
H�9h9�; bGE6;�JP>#QLH�f�; QRJL; b\5�@+>LXG;oQR465�4N>P7:='6D. .8OlXG; =
JR>#H�QR>L7:=GE\MxQL462 � �WD��p4�QL;tdGQL;�c 7:JR; 9?@6B@6D.
7hJK>LXG;tE6Q#H�d8X c�462*d�46JR; b�4NMwH�9h9j=G4�bG; JgH�=Gb
; bGE�; Jl>#XYHN>l>LXG;KQL465�4�>w>#QLHWf6; QRJL;�JoHN>l9h;WH�Jz>�4�=Gc ;KbGaGQR7:=GEe7?>#J��R46aGQR=G;�@(MxQR462 � ��7h= 6D. .�D
²I7:=8c ;o>#X8;VQR465�4�>��FJw5�;�XYHWf�7:46Qw7hJPd�;�QL7h4IbG7hco7:= 6 . .�B:6D.�7hJlHk�G=G7h>L;oE6Q#HNdGX�DG1�c�>#aGH�9:9?@6B:6 .
XYH�JVHN>i2t46Jz> 4 =G4�bG;�J D � =GbG;�; b�B
HNM�>L; Q M . Jz>#; d8J B�>#XG;kQR465�4�>K7:JS>LQ#H�d8d�;�b 7h={H\c�@�c 9:;ND
vwXCaGJ B
7h>KbG4�; JK=G4N>Vf�7hJL7h>K=8;�O =G4�bG;�JgHNM�>L; QiJz>#; d7M .�D �oaGQR7:=GE(>LXG;t�GQLJR>DM .�JR>L; dGJ�B«>LXG;
QL465�4�>lf�7:JR7h>#J�HN>�2t46JR> M .
5�¦g=84IbG;�J D���4�OT;�f�; Q B�7h>�7:J�HN>�>#X8;�JLH�2*;K=G4�bG; ��HN>�JR>L; d M
H�=Gb M . D���; =Gc�;�BY>#XG;KQR465�4N>wfI7hJL7?>#JlHN>l2t46JR>BM . = 4 =G4Ib8; J D

v�4Vc 4�2*dG9h;�>L;P>#XG;lc 4�=GJR>LQLaGc�>#7:4�=*4�M�>#X8;l>LQ#H�d�B6O<;�H�bGbt; b8E6; J`>#4K2*H m ;w>#X8;�b8; E6QR; ; JU4�M
;�f�; QR@�=G4�bG;K7:= 6 .�;��8H�c�>L9h@\©YBGJR4t>LXYHN>l>#X8;VJR; ~CaG;�=Gc ;}4NMyQR465�4N>��FJ�Jz>�HN>L; Jl7:Jw>LXG;KJ#H�2t;
7:=?6D.8H�J`7:=�� N D�²�7:=Gc�;L6 . .I7:J`7:=8�G=G7h>L;lH�=Gb(©���QL; E�aG9�H�Q�B�H�=Gb 6D.�7hJTHK�Y=G7?>#;lJLaG58E6Q#H�d8X+4�M
6D. .�BY>#XG;�QL;gH�QL;K=G;�c ; JRJ#H�QR7:9?@pJR462t;V=84IbG;�JS7h=#6 .�Ol7?>#X�bG; E�QL; ;�9:;�JLJl>#XYH�=r©YDYvwX�a8J B�OT;

�



=G4�O c�462*d89:;�>L; 6 . 5�@�dGH�7:QR7:=GE(=84IbG;�J*��d�46JLJR7:5G9?@n7:=8c 9:a8bG7:=GE+JL; 9?M��A9h4I46d8J���aG=�>L7:9j;�f6; Qz@
=G4�bG;K4�M&6 . ��7/D ;NDhB8f�7hJL7h>L; b\5�@(>#X8;VQR465�4�>��<7hJw4�Myb8; E6QR; ;V;��8H�c�>L9h@\©YD

�p46QR;�dGQR; c�7:JL;�9h@�B�9h;�>���5�;gHt=G4Ib8;V>LXYHN>�=G; ;�bGJ��tH�bGb87h>#7h46=YH�9�7:=Gc�7:bG;�=C>�; b8E6; J�D � M��k7hJ
;�f�; =�B�OT;Tc�QL;WH%>#;���� º JR; 9hM���9:4�46dGJ�H�QL46a8=Gb��«D � M	�P7:J«4�bGb�B OT;Uc QL; HN>#;��
� �}¦	��� º JL; 9?M��A9h4I46d8J
H�QL4�aG=Gb��«D�vwXG; =�;�f6;�QR@(=84IbG;�=G; ;�bGJwHN><2*4�JR>T46=G;oHNbGbG7h>L7:46=GH�9Y; bGE�;�D:6 .G7hJ<HV>#QL;�;�B�JL4
46=G;Pc H�=}2*HN>#c�X�>#XG;�JL;w=G4�bG; J�B6H�b8bG7:=GE�46=G;P;�bGE6;<Mx4�Qy;WHNc�XkdYH�7:Q�B	JL4o>#XGHN>y>LXG;PQL;�JLaG9?>#7h=GE
E6Q#HNdGXeQL; 2*H�7h=GJZdG9�HN=YH�Q DN1�M�>L; Qj>#XGHN>WB6>LXG; QR;�QR; 2*H�7:=8JZHN>`2t46JR>`46=8;waG=G2*HN>#c�XG;�b*=84IbG;ND
 �;wc�46=G=G;�c�>U>#XG7hJj=G4�bG;P>#4VH�=tH�b8bG7h>L7:46=YHN9��x=G;�O��j=G4�bG;�
g4NM�b8; E6QR; ;K¦6D��x1SJ�
g7hJj=G;�f�; Q
f�7:JL7?>#;�br5�@\>#XG;VQL465�4�> B�7?>#JlbG;�E6QL;�;g7:J�7:2t2*HN>#;�QL7�HN9���D�vwXG;�QL;�Mx4�QL;�B�OT;g4658>#H�7:=pH*d89�H�=YHNQ
E6Q#HNdGX 6 Ol7h>#X¬HN>e2t46Jz>B4 5 ¦�=G4Ib8; Jp��QR; cWHN9:9<>LXYHN>�6 .TXGH�JeHN>t2*4�JR>�4 =G4Ib8; J���D
vwXG;(HNbGbG; b ; bGE�; J}HNQL;e9�H�5�; 9h; b|9:4�cWH�9h9h@�D�vwXG7hJ�9:H�5�;�9:7h=GE(cWHN=�5�;*c�XG4�JL; =¡H�QL5G7?>#QLH�QL7h9h@
5�;�cWH�a8JL;(>#X8; JL;+; bGE6;�JeH�QL;*=G4�>�>#Q#HWf�; QLJR; b¬5�@ >LXG;(QL4�5�4�>gH�=�@COPHW@ ��>#XG;+QL465�4�>�46=G9h@
>#QLH�f�; QRJL; Jw;�bGE6;�Jw4�M�6 . ��D8²I7:=8c ;S;��IdG9:46QLHN>#7h46=+2t;WHN=GJT>LQ#HWf6;�QLJL7h=GEkH�9h9�; bGE6;�J B8>LXG;SQR465�4�>
M�H�7:9hJ<>#4e;��8d89:46QR;��kBYH�=8b�>LX�a8Jg�36t§ � ���P7hJlHk>LQ#H�d\Mx46Q-��D

� � ; � � � �&.�7:JlHkdYH�9h7:=Gb8QL462t;�DIvwXG; QR;gH�QR;o>AO<4*JLaG5�cWHNJL; J�D

� ��>`��� ; � � � ��� �&.�7hJP; 2td8>A@{�x70DF;�D?B&�¬7:JwH}dGJR; aGb84N�AdYHN9:7:=8bGQL462t;���DIvwX8; = � � � .:DGvwXG;
5�;�XYHWf�7:46QP4NM�>#XG;oQR465�4�>*� 5�; c 4�2*;�JPd�;�QL7h4IbG7hc�7h=(� N 5�; c H�aGJL;��'� � .YH�=8b(>#XG;oQR465�4�>
7:J*7:=¥>LXG;nJLH�2*;pJR>#HN>#;�H%> �37:=sJz>#;�dGJ M*H�=Gb M .�D<��; =Gc�;�BB6 .P7hJ+bG;��Y=G; b H�J+7:=¥>LXG;
dGQL;�f�7:46aGJlc H�JL;NB�7/D ;NDhB�HNJl>LXG;VE6Q#H�d8X�c�46=GJR7:JR>L7:=GEt4�MyH�9:9�; bGE6;�J�>LQ#HWf6;�QLJR; bn5�@�>#X8;VQR465�4�>
7:=�� N OlXG; ={JR>#H�QR>L7:=GE*MxQL462 ���WD46 . 7hJ�>#X8; =�>#QLH�=GJRMx4�QL2t; bn7h=C>L4 6 HNJo5�;�Mx46QL;ND�²I7h=Gc ;NB
Mx46Qw>#XG;VJ#HN2*;KQL; H�JL4�=GJoH�JwMx46Qw>LXG;�E�; =G;�Q#H�9«cWHNJL;�B06 .�XGH�JSH%>�2t46Jz> 4 =G4Ib8; J BYOT;gE6;�>
>#XYH%>"6�XYH�J�HN>w2t46Jz> 4 53¦K=G4Ib8; J DGª�4�>�H�9h9�;�bGE6; J�4�M<6 H�QR;ifI7hJL7?>#; b�DGvwXCaGJ��26e§������
7:JlH}>#QLH�d\Mx46Q-��D

� ��>`��� ; � � � � � ��.�7:JVH\=G46=G;�2*dI>A@s�x4Ib8b 9h; =GE�>LX��odYH�9h7:=GbGQR462t;�D�vwX8; =%�&.�c 46=8cWHN>L;��
=YHN>L; b�Ol7h>LX�7h>#JR; 9?M«7:JwH}dGJR; aGb84N�AdYHN9:7:=8bGQL462t;�BIH�=Gb�>LX�a8J � � � . .:DG1SJw7h=+>#XG;id8QL;�f�7h46aGJ
cWH�JR; J�B�>LXG;S5�; XYHWf�7:4�QU4NM�>#XG;�QL4�5�4�>U5�; c�462*;�J<d�; QR7:4�bG7:cw7h= � N DI��4�O<;�f6; Q�B8aG=89:7 m ;wOlXYHN>
XYH�dGd�; =8; bk7:=V>#XG;TdGQL;�f�7:46aGJycWH�JR; J B%>#XG;Td�;�QL7h4Ib�7:J º %�BNH�=Gbg>LXG;<;�=Gbk4�MG>LXG;T�YQRJR>Zd�; QR7:4�b
4Ic�c aGQRJ}HN>gJR>L; dNM .!5 %�B
7h=GJR>L;WH�b�4�MwJR>L; d M .:Dy��; =Gc�;�HpE6QLH�dGX_6 .�bG;��Y=8; b¬H�JV7:= >LXG;
dGQL;�f�7:46aGJ�cWH�JR; J}2*HW@{XYHWf6;(2t46QR;e>LXYH�= 4 =G4Ib8; J D�v�4 m ;�; d 6 . JL2*H�9h90B�OT;+JR9:7:E�XC>L9h@
c�XYH�=GE�;\>LXG;\bG;��G=G7h>L7:46=q4�MH6 . .Uc 462tdYH�QR; b¡>L4{>LXG;\dGQL;�f�7:46aGJkc H�JL;�J D �oaGQR7:=GEr>LXG; º %
JR>L; dGJwMx469h9:4�Ol7:=GE�JR>L; d M�B8>#X8;iQL465�4�>wJz>�H�Qz>#JlH�=Gb�;�=GbGJ�HN> ��7:=�� N D�²I7h=Gc ;�� N 7:JwHg>LQL; ;NB
>#XG;eQR465�4N>ifI7hJL7?>#Ji;�f�; Qz@{; bGE6;*HN>K9h;WH�Jz>i>AOl7:c ;NB«H�=Gb{>#XCaGJK7h>if�7hJL7h>LJKHN>K2t46JR>B% ; bGE�; J
H�=Gb % 5�¦�=G4�bG;�J D�vwXCaGJU7:=}>#4N>�H�9/BN>#X8;�QR465�4�>jf�7:JR7h>#J`H%>`2*46Jz>�M
5,% 5�¦ �XM . 5{¦l=G4�bG; J�D
²I7:=8c ;DM . = 4¡B�HN>�2*4�JR> 4 5 ¦V=G4�bG; JSH�QL;Kf�7:JL7?>#;�b�D � Mj>#XG;VQL4�5�4�>SH�c�>#aYH�9h9h@*fI7hJL7?>#J�HN>
2*4�JR>�4�=84IbG;�Jj4�M�� N BN>LXG; =gOT;wJL;�>J6 . . � � N D � M � f�7:JR7h>#J�;��8H�c�>#9h@ 4 5�¦P=84IbG;�Jj4�M�� N B>#XG;�=*OT;�2t4�bG7hM�@ � N H�JZMx469:9h4	OlJ�D^A�;�>����5�;�>LXG;lJL;�~�a8; =Gc�;o4�M�;�bGE6;l9�HN5�;�9:JZJL;�; =*5C@k>LXG;
QL465�4�>TbGaGQR7:=GEg>LXG;��GQLJR>*M�5 º %�JR>L; dGJ<4�M«7h>LJ �R46a8QL=G;�@6DGª�4�>#;�>#XYH%> ��qc 46=�>#H�7:=GJ<HN>P9h;WH�Jz>
>AO<4+bG7�
�; QR; =�>o9:H�5�;�9:Jg��7/D ;NDhB�7h>�7:J�=G4�>oH*JR; ~CaG; =8c ;p� �A§!�A§W¨W¨ ¨ §!���L��D � =GbG; ;�b�B 4 7 ©.7 �
H�=Gb\>#XCaGJ�HkJL; ~CaG;�=Gc ;���_� � �A§!�A§W¨ ¨W¨ §!���TOT46aG9hbp7h2*dG9?@*>LXYHN>lJR462*;K;�bGE6;K7:Jwf�7:JR7h>#;�b�HN>
9:; H�JR>V>#XGQR; ;t>#7:2t; J�D�vwXG; QR;�Mx46QR;*>LXG;+QR465�4N>VOT46aG9hb�XYHWf�;+f�7:JL7?>#;�b�HN>�2t46JR>64 =G4�bG; J�B

¸



H(c 46=�>LQ#H�bG7hc�>L7:46=nOl7?>#X�46aGQoH�JLJRaG2*dI>#7:4�=n>#XYHN>L� f�7hJL7h>LJo;��8H�c�>#9?@ 4 5 ¦k=G4�bG; J�D A�;�>
��_� � �� 9 § �� J §W¨W¨W¨�§ ������ J�� ��D��<XG4I4�JL;w>#XG;w�YQRJR>C+ 7 ¦lJLaGc�Xt>#XYHN> ���� %� ������ 9 D�'Y46QZ;�f6;�QR@	�YB69:;�>
���
�5�;o>#XG;K=G4�bG;iQL; H�c�XG;�br5�@(>#X8;iQL465�4�>�HN>P>LXG;K; =Gb�4�M
JR>L; d��YD! �;K2t; QRE6; ��
��� 9 H�=Gb
��
��� 9 5�@nc 4�=GJR>LQLaGc�>#7:=8E(>AO<4\dYH�QLH�9:9h; 9«; b8E6; Ji5�;�>AOT; ;�= ��
��� 9 H�=8b ����0B�46=8;}4�M`OlXG7:c�X�7hJ
9�H�5�; 9h; b �����B�OlXG7:9h;V>LXG;g4N>#XG;�QS7:J�9�H�5�; 9h; b ������ 9 D�vwXG;gQR; JRaG9h>L7:=GE*E6Q#H�d8Xn7:J�bG; =84�>#;�bI6 . . D
�<9:; H�QL9?@6BG>#X8;gQL4�5�4�>lf�7:JR7h>LJSHN>�2t46JR> 4 =G4�bG; J�7:= 6D. .�D� �;V=G4�O bG;��G=G;,6 .�H�=8b�6 H�J
7:=t>#XG;od8QL;�f�7h46aGJPc H�JL;�J D:6 .YXYHNJPHN><2*46Jz>�4°=G4�bG;�J BGHN=Gb+>#XCaGJ-6 XYHNJwHN>P2t46Jz>�4 5¬¦
=G4�bG; J�D � =�JLdG7?>#;o4NM�>#XG;ob846aG5G9h;o; bGE�;�B8>LXG;o5�; XYHWf�7:46Q<4�M�>#XG;SQL465�4�>w7hJ<d�; QL7h4Ib87:c�7:= 6 . .
5�;�cWH�a8JL;�>LXG;gJR; ~CaG;�=Gc ;
� � 7:J�HtdGJL;�aGbG4N��dYH�9:7h=GbGQR462*;KHN=Gbp>LX�a8JS7h>�bG;��Y=G;�JiHtc�9:46JR; b
OPHN9 m 7h=*HN=C@e;�bGE6;��Ac 4�9:46QR; btE6Q#H�d8X�D 'Y46Qj>#XG;�J#HN2*;lQL; H�JL4�=GJ<HNJU7h=k>#XG;�dGQL;�f�7:46aGJ`c H�JL;�J B
=G4�>lHN9:9�; bGE6;�Jw4�M<6�H�QR;S>#QLHWf6; QRJL;�br5�@ ��B8H�=Gb�>#XCaGJV�36t§ �$�#�T7:JPHg>#Q#HNd(Mx46Q ��BIOlXG7:c�X
c 462tdG9h;�>#;�JP>#XG;KdGQR4I4NMy4�M�vwXG;�46QL;�2 º D �

� ��� �G��� � vwXG;<E6QLH�dGXVc 46=8JR>#QRaGc�>L; bk7h=V>LXG;Td8QL4�4�MYH�5�4�f6;U2+HW@KXYHWf�;<JL;�9hM���9:4�46dGJ BWH�=Gb
2}aG9?>#7:d89:;<;�bGE6;�J D � >U7:JZXG4�OT;�f6;�Q<d�46JLJR7:5G9h;P>#4VbG; JR7:E6=�B6Mx46Q`H�=�@�4p�AJz>�HN>L;lQL465�4�>WB6H�=GbeMx46Q
H�=�@{© 7��IB�H�JL7:2tdG9h;}E6Q#HNdGXnOl7h>LX|2*H%�I7:2gaG2�b8; E6QR; ;t©YB�H�=Gb HN>i2t46Jz> 4 53© 5 º
=G4�bG; J�BG>#XYHN>l>LXG;KQL465�4�>lcWHN=G=G4�>l;��8d89:46QR;�D

 �;Kc H�=pQR; dGX8Q#H�JR;�vwXG;�46QL;�2 º H�JwMx469:9h4	OlJ��

� ���	��
 
 �G� � 8EW !#"
��"%,w,��8��, [R]�^�_ "%! [ �k� _�_ �<R &�" ' [�^�_ ��&���!i��!L� ^ ���g! [	Z $I-�! [ �e��, _:[ �%��,
O�9:4�E �$Q ) [ )+"%!�� � -�,�� �

vwXG;{=G;���>�QL;�JLaG9?>�9:7h= m J(>#XG;�=CaG2g5�;�Q�4�MVJR>�H%>#; J\4�MgH¡QL4�5�4�>+Ol7h>#X >LXG;�2+H	�87h2}aG2
bG7�HN2*;�>#; Qw4NM�>LXG;KE6Q#H�d8XGJP>#XYH%>�7?>wcWHN=p;��8d89:46QR;�D

�
	 �C������� � � "%! [ . [ !�� 4 R ��,0��, [ !�"
��"%,���&�' [ . [ !�� © 7 � a ,;� [ ! [([R] -:��,��*� ^�_ ��&���!
��!R� ^ �¥"\[+)t� ] -�)k$I) ' [ ��! [�[k© ��&�'|'�-���) [ , [ !���,i)+"���, ´/O�9h46E N � 9 4#Q 5 º¡,��8��,K,;� [
!#"
��"%,l�L��&Y&�"%, [R]�^�_ "%! [ �


����������  �;(Jz>�H�Qz>gMxQR462¯>#XG;(7h=�>#; QR2*;�bG7�H%>#;tE6Q#H�d8X_6D.jbG;��Y=8; bq7:= >#XG;(d8QL4�4�Mw4�M
vwXG; 4�QL; 2 º D   ;ic 4�2*dG9h;�>L; 6 . JL4}>LXYHN>lH�9h9�=84IbG;�Jw4�M@6 . H�QL;i4NM«bG; E6QR; ;K©tH�J<Mx469h9:4�OlJ D
6D.
XYHNJgHN>V2t46JR> 4 =G4Ib8; J�H�=Gb{Mx46QK;WH�c�X =G4Ib8;e>LXG; QR;+HNQL;*HN>V2*46Jz>V© ��¦*2t7:JRJL7h=GE
; bGE�; J Dy��;�=Gc ;NB�OT;(c 46=8JL7:b8; Qg>LXG;(©��AQR; E6a89�H�Qi>#QR; ;(� 4�MlbG;�d8>#X�� � O�9:4�E N � 9 4#Q6D��
XYH�JiH%>o9:; H�JR>o©��/©
� ¦	��� � 9�� 4 9h;WHWf6;�J D�  ;}H�b8b�; bGE6;�JSMxQL4�2�;�f6; Qz@n=G4�bG;�4�MC6D.�>#4
bG7�
�; QR; =�>�9:;WHWf�; J�4�M �+B�JR4*>#XGHN>�H�9:9�f�7hJL7h>L; b�=G4�bG; J}�x>#X8;V=84IbG;�JS4�M&6D. �wH�QL;V4�Mjb8; E6QR; ;
;��8H�c�>#9h@t©YD�vwXG;�H�bGb8; b(;�bGE6; JTH�QR;�9:H�5�;�9:;�bt9h4Ic H�9:9?@�H�QL5G7?>#QLH�QL7h9h@6DNvwXG;�QL; JRaG9h>L7:=GEVE6QLH�dGX
7:JZbG;�=G4�>L; bt5C@,6tDC�<9h;WH�QR9h@�B�>#XG;wdGH�7:QR7:=GEo5�;�>AOT; ;�=+>#X8;w=G4Ib8; J`4�M�6 . H�=8bt>LXG;w=G4�bG; J`4�M
��cWHN=�5�;�bG46=G;oJR4g>#XGHN>B6 7:JUdG9�H�=GH�Qi��>#XG;�QL;S2*HW@t5�;oX84	OT;�f�; Ql2}aG9?>#7hdG9:;w;�bGE6; J#��DGv
4
c 462tdGa8>L;eH�={aGdGd�; Qi5�46aG=Gb{46=�>LXG;kbG7�HN2*;�>#; QS4�M 6tB�9h;�>ia8JVc�46=GJR7:bG;�QKH�=|H�QL5G7?>#QLH�QR@
=G4�bG;��n4�M�6 .�D �oaGQR7:=GEk>#X8;gc 4�=GJR>LQLaGc�>#7:4�=p4�M�6D.:B�OT;VaGJL;�b�� N B�H�=8bpOT;gc 4�=GJR>LQLaGc�>#; b
6D. .G7:=tOlXG7:c�X(HN><2t46Jz>T>AOT4}=G4�bG; JTO<;�QL;o2t4Ib87h�Y;�b�D�vwXG; QR;�Mx46QR;�BIJL7:=8c ;o©B73�8BIHN><9h;WH�Jz>
46=G;k;�bGE6;k9:; H�bGJi7h=�6D. .�MxQL462 � >L4\H(=G4Ib8; �*OlXG7hc�X|7hJS>#X8;kQL4�4�>i4�MTH�={aG=G2t4�bG7h�Y;�b

¦ �



7:=8�G=G7h>L;SJLa858>#QR; ; � 4�M � N D81P>PbG7:Jz>�H�=Gc�;KHN>w2t46JR> ��MxQR462 =G4Ib8; �IB�>#XG;�QL;KH�QR;iHN>w9h;WH�Jz>
�/© � ¦	� � =G4�bG; J�7:=-�VD�²I7h=Gc ;*�/© � ¦	� � 7 4¡BGO<;VE6;�>�>LXYHN>l>#X8; QL;K7hJlHt=G4�bG;K4�M �VB�HN>
bG7:Jz>�H�=8c ;iHN><2*4�JR> �(MxQL4�2 ��BI>LXYHN><7:J<7h= 6 . .Y5Ga8>P=G4�>P7h= 6 .�D8vwX8; QL;�Mx46QL;NB8>#X8; QL;S;��I7:Jz>#J
H*=G4�bG;V7:= 6D.:B�HN>Sb87:JR>#H�=Gc�;gHN>�2t46JR> ��� ¦�MxQR462 ��B�>LXYHN>�XYH�J�bG; E�QL; ;�JL2*H�9:9h; QP>LXYH�=
©k7:='6 . D�vwXG7hJ<=G4�bG;o7hJTc�46=G=G;�c�>#;�b�>#4g>LXG;�>LQL; ;���7:= 6tD�vwXCaGJ BYHN=C@t=G4�bG;o4NM�6 . 7:J<HN>
bG7:Jz>�H�=8c ;VHN>w2t46JR>�� 53¦iMxQR462�Hk=G4�bG;i4�M �+DGvwXG;KbG7:H�2t;�>#;�QP4�M � 7:J º ��DGvwXCaGJ�B�>LXG;
bG7�HN2*;�>#; QU4�M@6 7:JTHN>P2t46Jz>K� � 5¬¦	��5 º � 5¥� � 5¬¦	����´ � 5 º B�OlXG7hc�X(c 4�2*dG9h;�>L; JT>LXG;
dGQL4�4�M¢D���1SJw7h=�vwXG; 4�QL; 2 º B8>#X8;iE6Q#H�d8X 6 7:JwH}>LQ#H�d(Mx46Q-� 5�; c H�aGJL;i>LXG;i=G4�bG; Jw4�M �
H�QL;K=G4N>wfI7hJL7?>#; b\5�@�>#X8;VQR465�4�>WD � �

� ��� �G��� �  �;VaGJL;�br>#X8;g©��¢HNQR@(>LQL; ;�� 7h=�>LXG;VdGQL4�4�Mj4NMjvwXG;�46QL;�2 ´eMx46Qw>#X8;�JLH m ;
4�M�E6; =G;�Q#H�9h7h>A@�D���4�O<;�f6;�Q B�Mx46QwJL462t;KJLd�; c�7h�YcifNH�9:a8; Jl4�MZ©YB8>LXG; QR;gHNQL;*�/© �s¦	�A��QL;�E6aG9�HNQ
E6Q#HNdGXGJU4�M�bG7:H�2*;�>#;�QUJR2+HN9:9:;�Qy>#XGH�=*>LXYHN>T4�M�>#X8;S©��¢HNQR@}>LQL; ;ND!'Y46Q`7h=GJR>#H�=Gc ;NB�>#XG;�aG=GbG7 �
QL;�c�>#;�bqbG;<�<QRaG7 �R=�E6Q#H�d8X���� � §����V7hJgbG;��Y=G;�b¬4�=�>#XG;+JL;�> F�4�MwOT46QLbGJg4�Ml9:;�=GE�>#X��
7:=�5YHNJL; � B�H�=Gbn>LXG;k=G4�bG; � 9 ¨?¨h¨ � "i4�M+��� � §�����7hJoc 46=8=G; c�>#; b{>#4 ��HN>i2t46JR>�� º � =G4Ib8; J

 � 9 ¨h¨?¨ � "�� 9 H�=Gb � J ¨h¨?¨ � " 
�B�
�! � � §W¨ ¨W¨ § � � ¦ �CDT�<46=GJz>#QLa8c�>�H|E6Q#HNdGX¥4�58>�H�7h=G; b¥5�@
H�bGbG7h=GE�H�={aG=8bG7:QR; c�>L; b{bG;
�TQLaG7J�R=�E6Q#H�d8Xn>#4 6 .�B�7h=GJR>L;WH�b{4�MTH(©��AH�QR@�>#QR; ;�D��<XG4I4�JL;
>#XG;`5YHNJL; � ��� N � 9J�� JL4l>#XYH%>�>#XG;`bG;�E6QL;�; º � QL;�2+H�7h=GJ�JL2*H�9h9:; Q�>#XYH�=V©lOlXG7:9h;j>#XG;`bG7:H�2e�
;�>L; Q	��
 9h46E
�04¯7:J m ; dI>wJL2*H�9:9/D��p46QR;oJLd�; c�7h�Yc H�9:9?@6BCc�XG4�46JL; � JLa8c�X\>LXYHN>P© � º � 7 ¦�B
H�=Gb�B«JR7:=Gc�;'6 .yXYHNJgHN>�2t46JR>+�/© � ¦	� 4 2t7:JLJR7:=GE�; b8E6; J�B�c�XG4�46JR;���H�JK>#XG;tJL2*H�9:9h; Jz>
7:=�>#;�E6; QyJ#HN>L7:JRM�@�7h=GE � " 7 ��©��\¦	� 4¡B67/D ;NDhB��D� O�9h46E � �R�/©��\¦	� 4{� Q�D���; =Gc�;�B�c 4�=GJL7hbG; Qy>LXG;
bG;-�TQLaG7J�R=*E6QLH�dGX(��� � §����ZOl7?>#X*HN>T9:;WHNJR>o�/©.� ¦�� 4�=84IbG;�J D�1SbGb+H�=+;�bGE6;�MxQL462 ;�f6; Qz@
=G4�bG;S4�M 6D.G>L4}Hgb87�
�; QL;�=�>P=G4�bG;S4NM ��� � §�����B�JL4�>#XYHN>PH�9:9Y=84IbG;�JP4�M�6 .G5�; c�462t;S4�M«bG;��
E6QL;�;w;��8H�c�>#9h@g©YD�vwXG;wb87�H�2t;�>L; Qy4NM�>LXG;PbG;G�TQLaG7J�R=}E6Q#HNdGX���� � §�����7hJ��IDNvwXG; QR;�Mx46QR;�B�>LXG;
bG7�HN2*;�>#; Q`4�M�>#XG;�QL; JRaG9h>L7:=GEVE6QLH�dGX'6 7hJ<HN>T2t46JR> º �G5 º 5��VOlXG;�QL; �'� O�9h46E N � 9 4#Q�D��;�=Gc ;NB�Mx46QS;�f6;�QR@ 4p��JR>�H%>#;}QR465�4N>iH�=Gbn© 7 ¹IB�>LXG; QR;};��I7hJR>#JKH*E6Q#H�d8X�4�M`2+H	�87h2}aG2
bG; E�QL; ;+©nH�=Gb�bG7�H�2t;�>L; QKHN>�2t46JR> º O�9h46E N � 9 4#Q 5 º 5 O�9:46E����������� �L��© � ¦	� 4{� Q+>#XGHN>
>#XG;KQR465�4N>lcWH�=G=84�>�;��IdG9:4�QL;�DG��4�O<;�f6;�Q B�7:=�>#XG7hJwcWH�JR;V>LXG;i>#QLH�d\7:Jw=G4�>�dG9:H�=YH�Q�D

1SJ�HkbG7:QR; c�>�c�46=GJR; ~CaG; =8c ;g4NMjvwXG;�46QL;�2�´GBGOT;VXGH�f�;��

� ���	��
 
 �G� ���EW !#"
��"%,o,��8��, [R]�^�_ "%! [ ��� _�_ ��!R� ^ ���p"\[('�-���) [ , [ ! � ��&�'{)t� ] -�)k$�)
' [ ��! [�[�© ! [	Z $�-�! [ ����, _:[ �%��, �K� � 9h46E`©�� ) [ )+"%!��8� -�,x� �

�T@|�<46QR469:9:H�QR@n¹IB�>LXG;e5�;�JR>K>#XGHN>�Hp±��A5G7?>i2*;�2*4�QR@nQR465�4�>KcWH�={bG4�7:Jo>L4\;��IdG9:4�QL;tH�9:9
E6Q#HNdGXGJg4NMwbG7�HN2*;�>#; Q � HN=Gb¡2*H%�I7:2}aG2 bG; E6QR; ;�©nJRaGc�X¡>#XGHN>k±N� �K� � 9:46EU©���D � =
>#XG;K=G;���>SJR; c�>L7:46=�B8O<;VJLX84	O >#XYHN>w>LXG7:JwE�4�H�9�c H�=p5�;VH�c�XG7h;�f6;�b�D

� ��� �! 9 
x�����8������� � 
 �����N���,	��

� =�>LXG7:J
JL;�c�>#7h46=�B�OT;<dGQR; JL;�=�>ZH�=gH�9:E64�QL7h>LXG2 c H�9:9h; b#"%$'&�(*),+.-0/1$*2*3�405.6GB6>LXYHN>�; =YH�589:; J�H
QL465�4�>
>#4�;��IdG9:4�QL;PHN9:9�E6QLH�dGXGJ�4�M�JLa �tc�7:; =�>L9h@VJL2*H�9:9�b87�H�2t;�>L; Q�H�=Gbg2*H%�I7:2gaG2 bG; E�QL; ;ND

¦6¦



� ��� ! ,��
� 2 ��� ,	'�� 2 �  
���� 0 � ,�'�� � ! 
�
�����, � 0 2 �
� � 0 5 ���  �� ��
 0 5 ��� ,�'�� � 0 
�, � ! 5����	
 ����� 2 ���  , 0 ,�'��P��
���)�� 0�! � � 0 ���4,�� 0 �

0 � ,�'��P
 0 � 0 ,

� ���(,��	��� ��,��	,��
� �(,����(����� �(5���, "	� ��,����(��

�
� � 04! � 2 �����
� 2 �4��,�'������
� � 0 
�3���
 2 ��� ,�
 ! �
� 0�! ,�� ! , � ���������������

� ����, � 0 
�, , 0 ,�������
 2 �4���4� 2 � 0 ��� " 0 � ,	'�� ��,��	,��������P� ! ���4,�� 0 � ����5�� 2 �����
� 0 
�,���� 0�! ,�� ! , � ���������

� 
��(� ���4,�� 0 � � ! �6�4,�� 0 � ���P� ! ���(,�� 0 � 2 ���	,������
�4� � 0 
�3���
 2 ��,�
 ! �
� ! �?'!
?��,����(�#"l� 0 5 ���  �� ��
 0 5$�

�4� 2 ���
�4� ��� � �(5���, " 
?��,����(�%� �4� 2 � 0 5 ���  �� ��
 0 5�� 2
� 0�! � 2 �&�'� 0�! � 2)( �
2 ����,�'*�&� 2 ����,	' ( �
� 0 
�3��	
 2 �&��,�
 ! �
04! ,	� ! , � �����������&�+�-,W�����(,

�4� 2 ���
�4�.
v� 0 5 ���  �� ��
 0 5 ( ���/��, 0 �!
v�(,����(�0� 0 
 2 ����,�'	�1� 04! � 2
2 ����,�'*�&� 2 ����,	' � �
� 0 
�3��	
 2 �&���������4�
04! ,	� ! , � �����������&�	� 0 �!
v�(,����(�+�2,W�����(,

�����4�
2 ����,�'*�&� 2 ����,	' ( �
� 0 
�3��	
 2 �&��,�
 ! �
04! ,	� ! , � �����������&��� 0 5 ���  �� ��
 0 5 ( �

�4� 2 ���

ì7¯�ËbÑTûÐÑ-«~¾�ËtµtÀm¯�°¼Æ-¶ � ���(
����������  ��3�4�5

vwXG;iH�9hE646QR7h>#X82 7:JUE67hf�; =�7h= 'y7hE6aGQL; º D ��4�aGE6XG9?@eJLd�;WH m 7:=8EGBI;��IdG9:46QLHN>#7h46=+7hJ<HNc�XG7:;�f6; b
5�@�a8JL7:=8ESH�JL; ~CaG;�=Gc ;<4�M ' [A^ ,�� R Y !#��,�� [ ��!#� � j&6 �87 k 4�d�;�Q#HN>L7:46=GJ
HN>
7h=Gc QR;WH�JR7:=GE�bG; dI>#XGJ
MxQL462 >#XG;Z7h=G7h>L7�H�9	d�46JL7?>#7h46= ���«4�MC>#XG;`QL4�5�4�> D vwXG;`QR465�4N> m ;�; dGJ
7:=i2t; 2t46QR@�>#X8;Uc�aGQLQR; =�>
JL;�~�a8; =Gc�;P4�MYd�46QR>
=CaG2}5�; QRJ�9h;WH�b87:=GEl5YH�c m >L4#���y7h=V>LXG; � 'Z²i>LQL;�;�D	1P>j�ZXYHNJL;*+RBc++7 ¦�B
>#XG;*QL465�4�>�d�;�QRMx46QR2*J�H � 'Z²{4�MwbG;�d8>#X�5�46a8=GbG; bq5�@7+LD � =¡>#X8;+cWHNJL;*OlX8; QL;+46=G;+7hJ
E67hf�; =�H*QL465�4�>"�°Ol7h>LX�±p2t; 2t46QR@\587h>#J�B�OT;ga8JL;g>LXG;�fNH�QR7�H�=�>o±C� "%$'& (.),+.-0/%$.2*3�405*6YB
>#XYH%>w7:J "%$'& (*)0+.-0/%$*2.3�405*6(7:=(OlXG7hc�X\>LXG;iQL4�5�4�><d�;�QLd�;�>LaYH�9:9?@+c�X8; c m J�>LXG;iJL7hu ;o4NM
>LXG;
c aGQRQL;�=C>L9h@\HN9:9:4�cWH%>#; b�2t; 2t46Qz@6D � M
>#XG7hJwJL7hu ;K;��Ic ;�; bGJo±\587h>#J�B8>#X8; =\>#XG;KQL4�5�4�>lJz>#46d8J D

�
	 �C������� 9EW _ ��"%!�-�,;��) "%$'& (*)0+.-0/%$*2.3�405*6 � _�_ " �y�T��!#"
��"%,�,¢" [R]�^�_ "%! [w[ . [ !��T��!L� ^ �8�

¦ º



� "%! [ "%. [ ! a W _ ��"%!�-�,;��) ±0R "%$'& (*)0+.-0/%$*2.3�405*6p[R]�^�_ "%! [ �<� _�_ ��!R� ^ ���w"\[<'�-���) [ , [ ! � ��&�'
)t� ] -�)k$I)£' [ ��! [�[l©:a ��� [ & [ . [ ! ±.7�� � 9:46EU© a [W"%!o��"%) [P^ "���-�,�-�. [ ��"%&8��,���&Y, � �


���������� A«;�>�>LXG;VQL465�4�>"�°JR>#H�QR>�MxQL4�2�=G4�bG; ����7:=rE�Q#H�dGX 6eD�1�M�>#;�Q"�¯XGH�J�d�; Q¢�
Mx46QL2t; beH�� 'Z²g4NM�bG;�d8>#X +RB�7h>ZXYHNJjfI7hJL7?>#; beHN9:98=84IbG;�JUHN>`bG7:Jz>�H�=8c ;lHN>Z2t46Jz>J+�MxQL462 �$� D
A�;�>"+<� � 5 ¦iOlXG;�QL; � 7hJP>#XG;KbG7:H�2t;�>#;�Qw4�M/6tDGvwXCaGJ�B�HNM�>#;�Ql>LXG;D+/>LX�d8XYH�JL;V4�M�1S9 �
E646QR7h>#X82 "%$'&�(*),+.-0/1$*2*3�405.6GBYHN9:9G;�bGE6; JUXYHWf6;�5�; ; =t>#QLH�f�; QRJL; b�B8H�=8bt>LX�a8JT;��8d89:46QLHN>#7h46=
XYH�J�5�;�; =pc 462tdG9:;�>#;�b�D � M`±.7�� � 9:46E`©YBG>#X8; =nHeJR>#H�c m 4�M � 5�¦V; 9h; 2t; =�>#Jl46=�9:4�ET©
5G7h>LJ B�H�=Gb|H(c 46=8JR>�HN=C>K=CaG2g5�;�Qi4�M`JLc H�9�H�Q�f�HNQL7�HN5G9:;�J B�cWH�={5�;kJR>#4�QL; b�7h=n>#XG;kQR465�4�>��FJ
2*;�2*4�QR@6B�Mx46Q�� � E+�z¦	�l9�H�QRE6;g;�=G46aGE�X�D�vwXCaGJ B�OlX8; =I+-� � 5 ¦6B�>LXG;};��8d89:46QLHN>#7h46=
7:Jlc 4�2*dG9h;�>L; b�aGJL7h=GE+=G4t2t46QL;i>#XGH�=�±\5G7h>LJ D���;�=Gc ;gH�=�@�E6Q#H�d8Xp4�MjbG7�H�2t;�>L; Q � H�=Gb
2+H	�87h2}aG2 bG; E�QL; ;�©*c H�=�5�;K;��IdG9h46QL;�b�D �

1 bG7:QR; c�>lc�46=GJR; ~CaG; =8c ;}4�M�vwXG;�46QL;�2 ¶e7hJP>#XG;iMx469h9:4�Ol7:=8EG�

� ���	��
 
 �G� ���(W _�_ ��!R� ^ ���S"\[l'�-���) [ , [ ! � ��&�'i)t� ] -�)k$I)�' [ ��! [�[`© �L��& � [S[R]�^�_ "%! [ '
� �(�+!#"
��"%,U$C��-�&�� E(� � 9h46E`©�� ) [ )+"%!��8� -�,x� �

� ��� �G��� � vwXG;�5�46aG=8bp4�Mj�<46QR469:9:H�QR@ �}7:JP>#7hE6X�>���c�M¢D��<46QL4�9:9�HNQR@(¹6��D

1SJtHn�Y=YH�9<465GJL;�QRfNHN>L7:46=�By=G4�>#7hc ;(>LXYHN>tH�9hE646QL7?>#XG2 "%$'& (.),+.-0/%$.2*3�405*6­aGJR; J*H�=­7:=8�I�
=G7h>L;K2*;�2*46Qz@(>#4*;��IdG9h46QL;VJL462t;KE6Q#HNdGXGJS4NMj5�46aG=GbG;�bnJL7hu ;ND�ª�;�f�; QR>LXG; 9h; JRJ B�>LXG7:JldGX8;��
=G462t; =G4�=ncWH�=8=G4�>o5�;}4�f6;�QLc�462*;g5C@rH�=�@p;��IdG9:4�Q#HN>L7:46=rH�9:E64�QL7h>LXG2�D � =GbG;�; b�B�JRaGQLd8QL7:J¢�
7:=GE�9h@6B�H�=�@q7h=8�Y=G7?>#;(HNa8>#462*HN>L46=¡>#XYH%>k;��IdG9h46QL;�J*HN9:9UE6Q#H�d8XGJk7:J}QR; ~CaG7hQL; b­>#4�a8JL;�H�=
7:=8�G=G7h>L;�H�2t46aG=�>e4�M�2*;�2*4�QR@�>L4�;��IdG9h46QL;\JL4�2*;(�Y=87h>#;�E�Q#H�dGX8J D � =¬dYH�Qz>#7:c�aG9�HNQ B«Mx46Q
© 7 � B�9:;�>�� N 5�;}>#X8;tJR;�>V4�M<H�9:9y; bGE6;��Ac�469:46QR; b|©��AQR; E6aG9:H�QSE�Q#H�dGX8J+�	� N %� `�H�JiOl7h>z�
=G; JRJL;�bq5C@�B�;ND E8DhB�>#X8;*X�@�d�;�QLc�aG5�;�
 N B«46Qi>AO<4r=G4Ib8; JV9:7:= m ; b 5�@�©pdYH�Q#HN9:9:;�9Z; bGE�; J���D
 �;KXYHWf�;V>LXG;iMx469:9h4	Ol7h=GEG�

�
	 �C������� ��� "%!+��&Y� j -�& Y &Y-�, [ ' [ , [ !�)k-�&Y-:��,�-0� kn��$I,A"%)t��,¢"%& � ,;�8��, [R]�^�_ "%! [ �(� _�_
��!R� ^ ��� a ��&�''[W"%!���&Y� 6 !
� N aH� $�� [ ��-�& Y &Y-�, [�_ �¡)t��&Y�¡) [ )+"%!�� ��,0��, [ � ��� [ &
[R]�^�_ "%!�-�&�� 6 �


���������� A«;�>L� 5�;}H�=nH�a8>#4�2+HN>L46=p>LXYHN>S;��IdG9:4�QL; JSH�9:9«E6QLH�dGXGJ�B�H�=8bn9:;�> 6 !�� N D1SJ<Hgc 46=8JL; ~CaG;�=Gc ;K4�M�vwXG; 46QR; 2 º BV�£7:J<H�= -�& Y &Y-�, [UH�a8>L462+H%>#46=r���r§��U§f�S§�
�§���§�
�����B
70DF;�D?B�� ���87hJlaG=C5�46a8=GbG; b�D�1�JLJLa82*;NB�Mx46Qw>LXG;�d8aGQLd�46JL;V4�Myc 46=�>#QLH�bG7hc�>#7h46=�BG>LXYHN> �°aGJR; J
4 Jz>�HN>L; J\4�MD�£OlXG;�=�;��8;�c a8>L; b�7:=X6eBPJR>#H�QR>L7:=GE¡MxQR462 JR462*;�=84IbG;NBPJ#HW@ ���WD*A�;�>
�'.`5�;+>#XG;(H�a8>#4�2+HN>L46=¡465I>�H�7h=G; b¡5�@�QL; Jz>#QR7:c�>L7:=GE � >#4n>#X8;(bG7�HNE6Q#H�2 7h=GbGaGc�; b­5�@
>#XG;�JL;�4®Jz>�HN>L; Jo4�M���D���46QL;�dGQL;�c 7:JR; 9?@6B0� .4� ���r§��U§f� .�§�
c.:§�� .:§�
����wOlXG; QR; � .�7:J�>LXG;
JL;�>+4�M�>#XG;�4 Jz>�HN>L; JtaGJL;�bs5�@_� OlXG;�=s;��IdG9h46QL7h=GE76 Jz>�H�Qz>#7h=GE�MxQL462 ���WBC�:.<7hJ?�
QL;�JR>#QR7:c�>#; b¬>#4I� .�B`H�=GbP
 .T7:J 
�QL;�JR>#QR7:c�>#; b¬>#4I� .&� �¡DJA«;�>�� N � �'. �k5�;\>LXG;�JL;�>*4�M

¦��



dYH�7hQLJ\���p§�� ���VOlXG;�QL;�� � �2F`§�G}��7hJkH�=q; b8E6;���9�H�5�; 9h; b¡E6QLH�dGX­H�=8b � � !EF*B�JLaGc�X
>#XYH%>WB�JR>#H�QR>L7:=GE+HN> � �o7h=���B � . f�7hJL7h>LJ�4�=G9h@\=G4�bG;�JS4�MZb8; E6QR; ;}©\H�=8bp>#QLHWf6; QRJL;�Ji46=G9h@
; bGE�; Jg>LXYHN>kXYHWf�;(7:bG;�=�>#7:c H�9U9�H�5�; 9hJgHN>�>#XG;�7:QV>AO<4�;��I>LQL;�2*7?>#7:;�J D<A�;�>\���p§�� ����5�;*>LXG;
>#QLH�d|Mx4�Q �'.yc�46=GJz>#QLa8c�>#;�b�7h={>LXG;tdGQL4�4�MT4�M<vwX8; 46QR; 2 º D �T@{4�aGQic 46=8JR>#QRaGc�>L7:46=�B«OT;
XYHWf6;}���p§ � ���-! � N � � . ��DI�p46QL;�4�f6; Q�BIJR7:=Gc�;L6 ! � N BCOT;�H�9:JR4�XYHWf�;k�26e§������*! � N � � . ��DA�;�>��2
 �x� ��� �}5�;*>#XG;(JR; ~CaG;�=Gc ;\4�MlJz>�HN>L; J}4�MB� .jOlXG; =­;��8d89:46QR7:=GE#6 Jz>�H�Qz>#7:=8ErMxQL462
���WD!�U@t>LXG;Sc�46=GJz>#QLa8c�>#7h46=+4NM �'.�B��)
 ��� ��� �P7hJ<HN9:JL4V>#XG;�JL;�~�a8; =Gc�;i4�M�JR>#HN>#;�J<4�M � OlXG; =
;��IdG9h46QL7h=GE 6�JR>#H�QR>L7:=GE(MxQR462 ���WD � =�M�H�c�>WB�OT;tXGH�f�; � 
 �0§�+-7 � � ���C.�B�H�=8b 
 ��� 9 �
c.��)
 �0§�� .��)
 �0§�©��L���(
I�)
 �0§����2
 ��§�©��R��D vwX8; QL;�Mx46QL;NBW>#XG;ZJR; ~CaG;�=Gc ;o�)
 �x� ��� �«7:J�7h=GbG;�d�;�=GbG; =�>
4�MyH�=�@\7:=GJz>�H�=Gc�;*��E6QLH�dGX�BYJz>�H�Qz>#7:=8Ek=G4Ib8;��B! � N ���'. ��BYH�=8bp7hJ�7h=GbG;�d�;�=GbG; =�>�4�M
OlXG7:c�X
H�a8>L462+H%>#46= � 46Q?� .w7:Jt;��IdG9h46QL7h=GE >LXYHN>(7h=GJR>#H�=Gc�;�D � =¤dYH�QR>L7:c�aG9�H�Q�Bj>#XG;rJL; ~CaG;�=Gc ;
�)
 ��� ��� �w7hJT>#X8;oJ#H�2t;�Mx4�Q � H�=Gb'� .Y7:={���p§�� ����D8vwXG;�QL;�Mx4�QL;�B�>#XG;SJL; ~CaG;�=Gc ;�J�4NM«=G4Ib8; J
f�7:JL7?>#;�b 5�@�� HN=Gb7� . OlXG;�=�;��8d89:46QR7:=GE�� JR>�HNQR>#7h=GE\MxQL462 � �}HNQL;e7:bG;�=�>#7:c H�90D�²I7:=Gc�;
����§�� ����7:JSH*>#QLH�drMx46Q"� . B�>#XG7hJo9�HN>R>#;�Q�M�H�c�>o7hJS7:=rc 46=�>#QLH�bG7hc�>#7h46=rOl7?>#Xr>LXG;gM�H�c�>S>#XGHN>
� 7:JKaG=87hf6;�QLJLH�90B�H�=Gb|>#XCaGJg;��IdG9:46QR; JgH�9:9ZE6QLH�dGXGJ�B�7h=Gc 9haGbG7h=GE	��D
��; =8c ;?�®aGJL;�JkH�=
7:=8�G=G7h>L;i=�a82}5�;�Ql4�MyJz>�HN>L; JwOlXG;�=r;��IdG9h46QL7h=GE 6eD �

� � ������
��@;W����� �G��
�
A���	�«���#=}�����

 �;kXGH�f�;kdGQL4�f�; b{>#XYHN>��t� � 9:46EU©���2t; 2t46QR@�5G7?>#JiHNQL;}=G;�c ;�JLJ#HNQR@|H�=Gb{JRa �tc 7:;�=�>i>#4
;��IdG9h46QL;�H�9h98E6QLH�dGXGJ`4�M�bG7�HN2*;�>#; Q � HN=Gb*2*H%�I7:2gaG2 b8; E6QR; ;�©YD
 �;lXYHWf�;SH�9hJL4idGQR4�f6; b
>#XYH%> �K��9h46E����*2t; 2t46QR@¬5G7?>#J+H�QL;n=8; c ;�JLJLH�QR@s>L4q;��IdG9h46QL;�HN9:9�����=G4Ib8;nE6Q#HNdGXGJ DT1S=
7:=�>#;�QL;�JR>#7h=GEk46d�; =�dGQR465G9h; 2 7:J<>L4kbG; c�7:bG;oOlXG;�>#XG;�QP>#XG7hJP9�H%>L>#;�Q<5�46aG=Gb\7hJT>#7hE6X�>WBI46QP7hM¢B
Mx46Q`H�=�@B4p�AJz>�HN>L;lQL465�4�>WBN>#XG;�QL;l;��I7:Jz>#JTHVE�Q#H�dGXe4�M�JL7hu ;
�8�"4{��>#XYH%>U>LXG7:JZQR465�4�>`cWH�=8=G4�>
;��IdG9h46QL;ND

� ��
 �C���I�
��� ;

ÿOå[��í�ÑL«~¾�Î�±�ÀmºØ²t®�Ã"æÈÑ HØÑ��f±G®bÕG¯Í®�Ët±�ÀGÑ L�É|½-¾�µtÀm¯Í®�Ë)´-®bÓÐ®�µ�Ìl®Á±G®3×|¯�À¼µ/®�¶Z±G®3°¼º�Ñ�íÐÖ8«~æ���Ñ
þ#µ/¶Z½-´b°¼¯Í®�ËZûtü��Íåtå?R���Ümåtå?Q�QÐ¸4û4O�O�O|Ñ

ÿ^û�� F�Ñ#«f¾�µ/®d¸��ÇÑ�«fÕG²�ÀG¸�²t®�Ã��ÇÑ-Hl²G×|¯ÍÃ¹Ñ Tf®-¯�×t±�Àmº¼²t¾fº�±?A3´�±G®�Ïv±Gº�ÂrµtÀ)Ïvµ/¶Z½-¾�±�°�±YËtÀm²�½-Æ-º�Ñ
ëh¯ÍºmÏvÀ¼±�°�±\«f½�½-¾Í¯�±GÃ³æ�²�°¼Æb±G¶S²�°¼¯ÍÏ�ºhû���� û���Ü+û�QÐ¸�åGütü4O|Ñ

ÿ^ß�����Ñ�«f®3°�±G¾Í¶S²t®�®d¸�D�Ñ! #´�Ã�²tÏxÆ�²t®�Ã"��Ñ «\Ñ�HMµ/¾Í¾�¯�ÓTÑINÔ®�´�®�¯Í×t±�Àmº¼²t¾d°�Àx²�½-º�Ñ L»¾�±�Ó3°�Àmµ/®�¯Íº¼ÏxÆb±
Ö8®bÂ µtÀm¶S²�°¼¯�µ/®-º�×t±�Àm²�À¼Î�±G¯�°¼´�®�ËÇ´-®�Ã$#Ô¿3Î�±�Àm®�±�°¼¯ÍÏ�¸�L�Ö%# å&�bé�ß/ê'�ÍåGûtß�ÜmåGß|å�¸âåGü���üÐÑ

ÿ �4� ö Ñ «~º¼º�±�ÀGÑ  �±G¶Z±�ÀmÓÐ´�®�Ët±G® ÕG´�¶ DL²�Î3¿ÐÀm¯Í®3°¼Æ|Ü_úâÀ¼µtÎ-¾�±G¶³Ñ L»¾�±�Ó3°�Àmµ/®�¯Íº¼ÏxÆb±
Ö8®bÂ µtÀm¶S²�°¼¯�µ/®-º�×t±�Àm²�À¼Î�±G¯�°¼´�®�ËÇ´-®�Ã$#Ô¿3Î�±�Àm®�±�°¼¯ÍÏ�¸�L�Ö%# åGßbé���Ü��/ê'� û4O/ß�Ü+û|å?RÐ¸»åGü����3Ñ

ÿ(���� ~Ñ-«fÌ�±�À¼Î-´�ÏxÆ¹¸-æÈÑ� �±�°�Ót±t¸�HØÑ�Hf¯�×t±Gº�°M²t®�ÃÊæÅÑBí|¯Í®�Ë/Æ¹Ñ4ú»¯�±GÏv±G¶Z±G²t¾¹ËtÀx²�½-Æ³¾�±G²�Àm®�¯�®bËÇÎ3¿
²·¶ZµtÎ-¯Í¾�±hÀ¼µtÎ�µt°�Ñ�Ö8®bÂ µtÀm¶S²�°¼¯�µ/®³²t®-Ã�þ�µ/¶Z½-´�°¼²�°¼¯�µ/®Áå&�tûbé�û/ê'�Íå&����Ümå)��ûÐ¸âåGütütüÐÑ

¦W´



ÿ R�� DâÑ  �²�ÎT²t¯�¸ F�Ñ�Ff¯�º¼²t®¹¸L²t®-Ã@æÅÑ íÐÕ�±�Ët±GÃb¿tÑ"æ�´�¾Í°¼¯�½-²�À¼°+¿Á½�À¼µt°�µ|Ïvµ/¾ÍºÇ²t®�Ã@¾�µtË/º�½-²tÏv±vÜ_Æ�²�ÀxÃ
½Tº�±G´�ÃbµtÀm²t®-Ãbµ/¶ º�±?A3´�±G®�Ïv±Gº�Ñ �bÑfþ�µ/¶Z½T´b°�±�ÀÊ²t®�ÃîíÐ¿|º�°�±G¶!í|Ï�¯�±G®-Ïv±Gº$� �bé�û/ê'� û4O ��Ü+ûtßtûÐ¸
åGütütûÐÑ

ÿ ��� LlÑ  #²�À�ÜeLâ¾�¯�¸dú4Ñ  �±�Àm¶S²t®¹¸J«�ÑJì7¯Í²�°\²t®-ÃÁúLÑ �â²t®¹Ñ Nh®-¾Í¯Í®b±Ç®�²G×|¯�Ë/²�°¼¯�µ/®�¯Í®Á²³À¼µÐµ/¶³Ñ ��Ñ
«~¾�ËtµtÀm¯Í°¼Æ�¶SºÔå)��� ß|åGü�Ü+ß���å�¸�åGütü��bÑ

ÿ Q�� «�Ñ  #²�À�ÜeFfµ�¿t¸¹«�Ñ  �µtÀ¼µ|Ã�¯Í®¹¸-æÅÑ #\²�ÀmÏmÆ�¶S±�ÀG¸�F�Ñ�DJ¯�®�¯Í²t¾�¸�²t®�Ã�æÈÑ^ÙÁ±�Àm¶·²t®¹Ñ  �µ/´�®�Ã�ºlµ/®
´-®�¯�×t±�Àmº¼²t¾¹º¼±?A3´b±G®-Ïv±Gº�Ñ�íÐÖ8«~æ �bÑTþ#µ/¶Z½-´b°¼¯Í®�Ë)å?Qbé�û/ê'� û�R�Q�Ü+û����3¸»åGü�QtüÐÑ

ÿ^ü��ÚæÅÑ� �±G®�Ã�±�ÀG¸J«�ÑLìb±�Àm®-²t®�Ãb±�Õt¸Lë�Ñ HMµ/®¹¸J«�Ñ4í|²tÆ-²t¯â²t®�Ã�í�Ñ � ²tÃ�Æ�²t®¹Ñ)ÒMÆb±·½Bµ�Ì»±�À�µtÂ�²
½�±�Î�ÎT¾�±���L�É|½-¾�µtÀm¯Í®�Ë~²t®�Ã·¶S²�½�½-¯Í®�ËhÃ-¯�À¼±GÏv°�±GÃZËtÀm²�½TÆ�º�Ñ�Ö8®bÂ µtÀm¶S²�°¼¯�µ/®S²t®-Ã·þ�µ/¶Z½-´b°¼²�°¼¯Íµ/®
å)�4Rbé8å�ê'�Íå�Ü+û|å�¸Jû4O�O/ûÐÑ

ÿOåvO(�BæÅÑ� �±G®�Ãb±�À7²t®�Ã�ë�Ñ/í|¾�µ/®�¯�¶³Ñ.ÒMÆb±»½�µ�Ì�±�À4µtÂ-°�±G²t¶ ±vÉ|½-¾�µtÀx²�°¼¯�µ/® ��ÒMÌ»µ~À¼µtÎ�µt°¼º7Ï�²t®�¾�±G²�Àx®
´-®�¾Í²�Î�±G¾�±GÃ�Ã�¯�À¼±GÏv°�±GÃÈËtÀm²�½-Æ�º�ÑZÖ8®Èß���°¼Æ"«f®�®dÑdí|¿Ð¶Z½JÑ¹µ/®Èìbµ/´�®�Ã-²�°¼¯�µ/®�ºÔµtÂMþ�µ/¶Z½-´�°�±�À
íbÏ�¯�±G®�Ïv±�ézì N\þMí�êx¸b½-²�Ët±Gº � ��Ü Q��Ð¸4åGütü��bÑ

ÿOåtå[�T«�Ñ� #¾Í´�¶³¸�ú4Ñ@Hl²�Ë/Æ-²G×�²t®1²t®�Ã� ~Ñ»í|ÏxÆ�¯�±�Î�±�ÀGÑ F~²G×|¯�Ë/²�°¼¯Í®�ËÈ¯Í®@´�®bÂz²t¶S¯Í¾Í¯Í²�À�Ët±�µ/¶Z±�°�Àm¯�Ï
°�±�ÀmÀm²t¯Í®¹Ñ»íÐÖ8«hæ ��ÑBþ�µ/¶Z½-´�°¼¯Í®bËZû�R��ÍåtåvO�ÜmåGß��3¸�åGütü��3Ñ

ÿOåGû��BæÅÑ  #¾Í´-¶ ²t®�Ã1ë�Ñ #ÔµtÕ�±G®¹Ñ Nh®�°¼Æb±�½�µ�Ì�±�À·µtÂh°¼Æb±�Ïvµ/¶S½-²tº¼º�é µtÀ�¸âÌlÆ3¿�¶S²�Õ�±Gº�²�Àm±
±G²tºm¯�±�Àâ°�µ�º�±G²�ÀmÏmÆ·°¼Æ�²t®SËtÀx²�½-Æ�ºxêxÑBÖC®�åGü�°¼Æ�íÐ¿|¶Z½�µ/º¼¯Í´�¶Úµ/®�ìbµ/´�®�Ã�²�°¼¯Íµ/®�º�µtÂJþ�µ/¶Z½-´�°�±�À
íbÏ�¯�±G®�Ïv±�ézì N\þMí�êx¸b½-²�Ët±Gº�åGßtû�Ümå �.ûÐ¸7åGü��4QÐÑ

ÿOåGß��BæÅÑ  �¾�´�¶ ²t®�ÃàÙ Ñ�í|²�Ótµ|Ã�²|Ñ Nh®Ä°¼Æ�±�Ï�²�½-²�Î-¯�¾Í¯�°_¿@µtÂÔ¬-®-¯�°�±�²t´b°�µ/¶S²�°¼²"¯Í®ðûÈ²t®�Ãðß
Ã-¯Í¶Z±G®�º¼¯Íµ/®�²t¾Lº¼½-²tÏv±tÑZÖC®�å?Q�°¼ÆÅ«f®�®dÑdí|¿Ð¶Z½JÑBµ/®Åìbµ/´�®�Ã�²�°¼¯Íµ/®�ºhµtÂ�þ#µ/¶Z½-´b°�±�À�í|Ï�¯Í±G®�Ïv±
ézì NØþMí�êx¸�½T²�Ët±Gº\å ����Ümå?R|å�¸�åGü����3Ñ

ÿOå �4�BæÅÑ  �±�°�Ót±t¸ HØÑdHf¯�×t±Gº�°1²t®-Ã­æÅÑ�í|¯Í®bË/ÆdÑ úâ¯�±GÏv±G¶S±G²t¾�¾�±G²�Àm®-¯Í®bË�µtÂÁ²t® ´�®bÓ|®bµ�Ìl®
±G®3×|¯�À¼µ/®�¶Z±G®3°�Ñ»æ�²tÏmÆ�¯�®b±;Dd±G²�Àm®-¯Í®bËÊå?Q�� ûtß|å�Ü+û����b¸�åGütü��ÐÑ

ÿOå&���BæÅÑ� �Àm¯ÍÃbË/¾�²t®�Ã¹Ñ�Tf®-¯�×t±�Àmº¼²t¾Ð°�Àm²�×t±�Àmº¼²t¾�º�±?AÐ´b±G®�Ïv±Gº�ÂrµtÀ�½-²�°¼Æ-º�²t®�ÃZÏv¿ÐÏ�¾Í±Gº�Ñ �bÑt«~¾�ËtµtÀm¯�°¼Æ-¶Sº
Qbé�ß/ê'� ßtü���Ü �	O �b¸»åGü�Q��3Ñ

ÿOå?R���DâÑ  #´�Ã�²tÏxÆ¹Ñ Nh®ý°¼Æ�±�º�µ/¾Í´�°¼¯�µ/®äµtÂZ°¼Æb±"¾Í²�Î3¿ÐÀm¯Í®3°¼Æä½�ÀmµtÎ-¾�±G¶ Â µtÀ�¬-®-¯�°�±Å²t´b°�µ/¶S²�°¼²|Ñ
L»¾�±�ÓÐ°�À¼µ/®�¯Íº¼ÏxÆb±ÈÖ8®bÂ µtÀm¶S²�°¼¯�µ/®�º¼×t±�Àm²�À¼Î�±G¯�°¼´�®bËÄ´-®�Ã #Ô¿ÐÎ�±�Àm®b±�°¼¯ÍÏ�¸ LâÖ # åtå/é8åvO�ÜmåGû/ê'� R�R|å�Ü
R���ûÐ¸4åGü�� �ÐÑ

ÿOå)����DâÑ  #´�Ã�²tÏxÆ¹Ñ L»®.×|¯�À¼µ/®-¶Z±G®.°¼ºG¸M¾Í²�Î3¿ÐÀm¯Í®3°¼Æ�ºÊ²t®-Ãý²t´b°�µ/¶S²�°¼²|Ñ&Ö8®îì�´�®-Ã¹Ñfþ�µ/¶Z½-´�°¼²�°�Ñ
ÒlÆb±�µtÀ¼¿ÁézìLþ#Òfêx¸6D FÔþMí$��RÐ¸ ����Ü R��b¸4åGü����3Ñ

ÿOå?Q���DâÑ� #´�Ã�²tÏxÆ¹Ñ¹«f´�°�µ/¶S²�°¼²�²t®-ÃS¾Í²�ÎÐ¿3Àm¯�®.°¼Æ�ºGÑ�æ�²�°¼Æ¹Ñ�F~²tÏmÆ�Àm¯ÍÏmÆ3°�±G®¹¸3½-²�Ët±GºfåGü���Ü+û�QtûÐ¸dåGü��4QÐÑ
ÿOåGü�� ��Ñ  #´�º¼ºG¸-²t®�Ã�æÅÑ�ÒJµ/¶Z½T²|Ñ-DJµ�Ì�±�ÀhÎBµ/´-®�Ã�º#µ/®Y´�®�¯�×t±�Àmºm²t¾¹°�Àm²G×t±�Àxº¼²t¾Lº¼±?A3´b±G®-Ïv±GºlÎ-²tº¼±GÃ

µ/®�ÏmÆ�²t¯�®�º#µtÂ�¾�±G®bËt°¼Æ³¬�×t±tÑâÖC®bÂ µtÀm¶S²�°¼¯Íµ/®³²t®�Ã�þ�µ/¶Z½T´b°¼²�°¼¯�µ/®ÁåGû4O�é�û/ê'� ßtû�R�Ü+ßtûtüÐ¸»åGütü��ÐÑ
ÿ^û4O(�-ÙÚÑLþ�µ�¿tÑ�«~´b°�µ/¶S²�°¼²Ê¯�®Y¾�²�Î3¿ÐÀm¯Í®3°¼Æ�º�ÑÔÖ8®�ì�´�®�Ã¹ÑJþ�µ/¶S½-´b°¼²�°�ÑdÒMÆb±�µtÀm¿�ézìLþ#Òfêx¸ D FÔþMí

��RÐ¸�R���Ü �Ðå�¸4åGü����3Ñ
ÿ^û|å[����Ñ#ëf±G®�Ëb¸#ÒØÑ #Ø²t¶Z±GÃ-²�²t®�Ãùþ~Ñ �\Ñ#ú7²�½-²tÃ�¯Í¶S¯Í°�Àm¯�µ/´¹Ñ �fµ�Ì&°�µ"¾Í±G²�Àm®à²t®ð´�®bÓ|®bµ�Ìl®

±G®3×|¯�À¼µ/®�¶Z±G®3°�Ö ��°¼Æb±ÔÀ¼±GÏv°¼¯Í¾�¯Í®b±G²�ÀMÏ�²tº�±tÑ �bÑ�«lþ�æ � �bé�û/ê'� û|å&��Ü+û�� �Ð¸âåGütü�QÐÑ

¦	¹



ÿ^ûtû�����Ñ�ë~±G®bËÈ²t®�ÃÄþ~Ñ �\Ñ�ú7²�½-²tÃ�¯Í¶·¯�°�Àm¯�µ/´¹ÑuL�É|½-¾�µtÀm¯�®bË�²t®@´�®bÓ|®bµ�Ìl®ÅËtÀx²�½-Æ¹Ñ	�bÑ ö Àm²�½TÆ
ÒlÆb±�µtÀ¼¿³ßtûbé�ß/ê'� û�R���Ü+ûtü��3¸âåGütütüÐÑ

ÿ^ûtß�� #SÑ|ëh¯�Ó|º�¸|ú4Ñ�ìbÀm²t¯�Ë/®�¯�²t´�Ã¹¸�LlÑ #ÔÀm²t®�²�Ó|¯Íº�¸|²t®�Ã)«\Ñbú4±G¾ÍÏ�Ñ7ÒJÀm±�±;L�É|½-¾�µtÀm²�°¼¯�µ/®�Ìl¯�°¼ÆKDJ¯Í°�°¼¾�±
æ�±G¶ZµtÀ¼¿tÑ �bÑ�«~¾�ËtµtÀm¯�°¼Æ-¶Sº �|å/é8å�ê'� ß�Q�Ü RtßÐ¸Jû4O�O �bÑ

ÿ^û��4� #SÑTë��µt½�½dÑ#«f´�°�µ/¶S²�°�±G®�¯�®CDJ²�ÎÐ¿3Àx¯Í®.°¼Æ�±G®¹Ñ L»¾�±�Ó3°�Àmµ/®�¯Íº¼ÏxÆb±ØÖ8®bÂrµtÀx¶S²�°¼¯�µ/®�º�×t±�Àx²�À¼Î�±G¯�°¼´�®bË
´-®�Ã #Ô¿ÐÎB±�Àx®b±�°¼¯ÍÏ�¸�L�Ö%# �|é�û/ê'� ��ü�Ü+ü���� �|é�ß/ê'�Íå?R���Ümå?QtüÐ¸âåGü��Ðå�Ñ

ÿ^û���� ö Ñ.ëh´�Ãb±�ÓB¸.æÈÑ��/±G®bÓ|¯Í®�º�¸�LMÑ.æ�¯Í¾Í¯Íµ/º�¸t²t®�ÃSë�Ñ/Ùù¯Í¾�Ót±Gº�Ñ6HMµtÎ�µt°¼¯ÍÏ7L�É|½-¾�µtÀx²�°¼¯�µ/®Z²tº ö Àm²�½TÆ
þ#µ/®�º�°�Àm´�Ïv°¼¯Íµ/®¹Ñ@Ö�L LML�ÒLÀm²t®�ºm²tÏv°¼¯�µ/®�µ/® HlµtÎBµt°¼¯�Ï�ºS²t®�ÃÄ«~´b°�µ/¶S²�°¼¯�µ/® �|é R/ê'� Q��tü�Ü Q�R��Ð¸
åGütü|å�Ñ

ÿ^û�R���þhÑÅëh´�®�Ï�²t®¹¸�íBÑ	#ÔµtÎ�µ/´bÀ¼µ�× ²t®-Ã � Ñ�#Ø´�¶·²�ÀGÑ N~½�°¼¯�¶S²t¾ÄÏvµ/®�º�°�Àx²t¯Í®b±GÃ ËtÀm²�½TÆ
±vÉ|½-¾�µtÀx²�°¼¯�µ/®¹Ñ¹Ö8®�åGû�°¼Æ)«f®-®¹Ñ.«lþ�æÊÜCíÐÖ8«~æ í|¿Ð¶Z½JÑ/µ/®�ëh¯ÍºmÏvÀ¼±�°�±~«~¾�ËtµtÀm¯Í°¼Æ�¶Sºlé�í�NÔëM«hêx¸
½T²�Ët±GºIQ4O ��Ü Q|å �b¸dû4O�Obå�Ñ

ÿ^û����Tú4Ñ)ìbÀm²t¯�Ë/®-¯Í²t´�Ã¹¸KD�Ñ ö ²tº¼¯�±G®�¯�±GÏ�¸)ë�Ñ #Øµ�Ì#²t¾Íº�Ó|¯�¸�²t®�Ã «�Ñ�ú4±G¾ÍÏ�Ñ þ�µ/¾Í¾�±GÏv°¼¯�×t±ÚÒJÀm±�±
L�ÉÐ½T¾�µtÀm²�°¼¯�µ/®SúâÀ¼µ|Ï�Ñ�DJ²�°¼¯�®Ø«f¶S±�Àm¯ÍÏ�²t®\ÒlÆb±�µtÀ¼±�°¼¯ÍÏ�²t¾3ÖC®�ÂrµtÀm¶·²�°¼¯ÍÏ�ºâé DJ«�ÒMÖ�F�� û4O�O �3êx¸/«l½-Àm¯Í¾
û4O�O �b¸! #´b±G®bµ/ºM«~¯�À¼±GºG¸�«lÀ¼Ët±G®3°¼¯Í®�²|¸�D FÔþMí)ûtü��4RÐ¸4å ��å�Ümå&�|å�Ñ

ÿ^û�Q��Tú4ÑZìbÀm²t¯ÍË/®�¯Í²t´�Ã¹¸Ç²t®�ÃRë�Ñ�Ö8¾ÍÏ�¯Í®�Ó�²tº�Ñ ëh¯�À¼±GÏv°�±GÃ ö Àx²�½-Æ�º L�É|½-¾�µtÀm²�°¼¯�µ/® Ìl¯�°¼Æ DJ¯Í°�°¼¾�±
æ�±G¶ZµtÀ¼¿tÑ Ö8® û|å�º�°ÁíÐ¿Ð¶S½Bµ/ºm¯Í´�¶ µ/®îÒMÆ�±�µtÀ¼±�°¼¯ÍÏ�²t¾Ø«~º�½�±GÏv°¼ºÊµtÂ�þ�µ/¶S½-´b°�±�ÀYí|Ï�¯Í±G®�Ïv±
é�íbÒL«lþMí-êx¸�D FÔþMíYåGütü�RÐ¸B½-²�Ët±Gºfû���R�Ü+û����3¸¹û4O�O �bÑ

ÿ^ûtü��Tú4ÑBìbÀm²t¯�Ë/®�¯�²t´�Ã¹¸-ë�Ñ-Ö8¾ÍÏ�¯Í®�Ó�²tº�¸ ö ÑTú4±�±�ÀG¸B«\ÑBúL±G¾�Ï�¸B²t®�Ã�ë�ÑTú4±G¾�±�ËbÑ ö Àm²�½TÆVL�É|½-¾�µtÀx²�°¼¯�µ/®
ÎÐ¿@²Áì4¯�®�¯�°�±³«f´�°�µ/¶S²�°�µ/®¹Ñ�Ö8®Äûtü�°¼ÆÄÖ8®.°�±�Àm®-²�°¼¯�µ/®�²t¾líÐ¿|¶Z½�µ/º¼¯Í´�¶øµ/®1æ�²�°¼Æb±G¶S²�°¼¯ÍÏ�²t¾
ì�µ/´�®�Ã�²�°¼¯�µ/®-º�µtÂâþ�µ/¶Z½-´b°�±�ÀfíbÏ�¯�±G®�Ïv±�é�æ�ìLþMí�êx¸�D FÔþMí³ß|å&�tßÐ¸-½T²�Ët±Gº � �|å�Ü ��RtûÐ¸dû4O�O �bÑ

ÿ^ß4O(�T«�Ñ �f±G¶S¶Z±�Àx¾Í¯Í®bËbÑ DJ²�ÎÐ¿3Àx¯Í®.°¼Æ!ú�À¼µtÎ-¾Í±G¶Sº �PDL²�Î3¿ÐÀm¯Í®3°¼Æ|ÜCíÐ±G²�ÀmÏxÆ�¯Í®bË «lÎ-¯�¾Í¯�°¼¯�±GºRµtÂ
«~´b°�µ/¶S²�°¼²|Ñ � µ/¾�´�¶Z±àåtå �ðµtÂZÒJ±G´�Î-®b±�À�Ü_ÒL±vÉÐ°�±�ÕG´bÀYæ�²�°¼Æb±G¶S²�°¼¯ÍÓTÑ  ~Ñ ö Ñ~ÒJ±G´bÎT®b±�À
� ±�Àx¾Í²�Ë/º�Ët±Gº�±G¾Í¾�º¼ÏmÆ�²�Â °�¸�DJ±G¯�½�ÕG¯�Ëb¸dåGü�QtüÐÑ

ÿ^ß|å[�Tì�Ñ �fµ��¹¶S²t®�®¹Ñ Nh®�±~½�±�Î�ÎT¾�±~Ã�µ3±GºM®�µt°Mº¼´	�·Ïv±Ô°�µ·º¼±G²�ÀmÏmÆ�½-¾Í²t®b±Ô¾Í²�ÎÐ¿3Àx¯Í®.°¼Æ-º�ÑLÖ8®³ì�´�®-Ã¹Ñ
þ#µ/¶Z½-´b°¼²�°�Ñ-ÒlÆb±�µtÀ¼¿ÁézìLþ#Òfêx¸�D Fhþlí�åtå)�3¸ �.ßtß�Ü �����b¸7åGü�Q|å�Ñ

ÿ^ßtû���í�Ñ �fµÐµtÀ¼¿t¸t²t®�ÃÇ«\Ñ�Ùù¯ÍÃbËt±�Àmº�µ/®dÑ�T~®�¯�×t±�Àmºm²t¾3°�Àx²G×t±�Àmº¼²t¾bº¼±?A3´b±G®-Ïv±Gº7ÂrµtÀ7±vÉ|½-²t®�Ãb±�À7ËtÀm²�½-Æ-º�Ñ
Ö8®bÂ µtÀm¶S²�°¼¯�µ/®�ú�À¼µ|Ïv±Gº¼º¼¯Í®�ËiDJ±�°�°�±�Àmº ��Rbé�û/ê'� R���Ü RtüÐ¸�åGütütßÐÑ

ÿ^ßtß���H\Ñ�Ö8¶Z½-²�Ë/¾�¯Í²�Õ�Õ�µb¸ F�Ñ F~¯Íº¼²t®d¸�«�Ñ�Ùù¯ÍÃbËt±�Àmº¼µ/®¹Ñ úâº�±G´-ÃbµtÀm²t®�Ãbµ/¶·®b±Gº¼ºÈÂ µtÀ@®b±�°_Ì�µtÀ¼Ó
²t¾ÍËtµtÀm¯�°¼Æ�¶SºGÑLÖ8®³û�R�°¼ÆÊ«f®-®¹ÑÐ«lþMæ íÐ¿|¶Z½�µ/º¼¯Í´-¶ µ/®³ÒMÆb±�µtÀm¿·µtÂ7þ#µ/¶Z½-´b°¼¯Í®�Ë�é�í|ÒIN\þMêx¸
½T²�Ët±Gºfß���R�Ü+ß�R��b¸�åGütü��bÑ

ÿ^ß��4��í�Ñ�Ö8º�°�Àm²t¯Í¾�ÑÐú4µ/¾�¿|®bµ/¶S¯Í²t¾3´�®�¯�×t±�Àxº¼²t¾.°�Àx²G×t±�Àmº¼¯�®bË~º¼±?A3´b±G®-Ïv±Gº7ÂrµtÀ�Ïv¿|Ï�¾�±Gº7²�À¼±�Ïvµ/®�º�°�Àm´�Ïv°¼¯ÍÎ-¾�±tÑ
Ö8®Sû4O�°¼ÆS«~®�®Ð´�²t¾|«lþ�æ í|¿Ð¶Z½�µ/º¼¯�´�¶ýµ/®ZÒMÆ�±�µtÀ¼¿\µtÂdþ�µ/¶Z½-´�°¼¯Í®bË�é�íbÒINØþMêx¸�½-²�Ët±Gº �.ü|å�Ü
�4O/ßÐ¸4åGü�Q�QÐÑ

ÿ^ß���� ��Ñ #Ø²�Àx¾�µ��4¸ HØÑ�ú7²�°¼´bÀm¯M²t®-Ã �bÑ�íb¯Í¶Zµ/®¹Ñ T~®�¯�×t±�Àmº¼²t¾#°�Àx²G×t±�Àmº¼²t¾~º�±?AÐ´b±G®�Ïv±Gº·µtÂ~¾�±G®�Ët°¼Æ

���
 HJILK���� ÂrµtÀlÏ�¾�¯BA3´�±Gº�Ñ7ÖC®bÂ µtÀm¶S²�°¼¯Íµ/®³ú�À¼µ|Ïv±Gº¼º¼¯Í®�Ë Dd±�°�°�±�Àmº~û�Qbé �/ê'� û���å�Ü+û��.ßÐ¸âåGü�Q�QÐÑ

ÿ^ß�R��BæÅÑ #Øµ/´�Ï¼Ó��¿TÑ DJµtË�Ü_º�½-²tÏv±ÇÏvµ/®�º�°�Àm´-Ïv°¼¯�Î-¾�±Ø´�®-¯�×t±�Àmº¼²t¾¹°�Àx²G×t±�Àmº¼²t¾4º�±?AÐ´b±G®�Ïv±GºfÂrµtÀ~Ïv¿ÐÏ�¾Í±GºMµtÂ
¾Í±G®bËt°¼Æ�ïSé 
����

� � êxÑ�ÒlÆb±�µtÀ¼±�°¼¯ÍÏ�²t¾7þ�µ/¶Z½-´b°�±�ÀfíbÏ�¯�±G®�Ïv±\ûtü�Rbé8å�ê'�Íåtå)��Ümå ���b¸4û4O�O/ß

¦�¶



ÿ^ß����Të�Ñ #ÔµtÕ�±G®¹Ñ~«f´�°�µ/¶S²�°¼²)²t®�Ã�½T¾Í²t®�²�ÀlËtÀx²�½-Æ�º�ÑfÖC®Yì�´�®�ÃdÑ�þ�µ/¶Z½T´b°¼²�°�ÑBÒlÆb±�µtÀ¼¿ÅézìLþ#Ò~êx¸
û��.ß�Ü+û����b¸�åGü���üÐÑ

ÿ^ß�Q��T«�ÑED >µt½�±�ÕvÜ�N~Àm°¼¯�ÕR²t®-Ã íBÑÅí|ÏmÆÐ´�¯�±�À¼±�À�Ñ Nh®|Ü_¾Í¯Í®�±�½-²�Àm²t¾�¾�±G¾�Æ�±G´bÀm¯Íº�°¼¯�Ï�º�¸�½�ÀmµÐÏv±Gº¼º¼µtÀ
ºmÏmÆb±GÃ�´-¾Í¯Í®bË·²t®-Ã�À¼µtÎ�µt°~º�±G²�ÀmÏmÆ-¯Í®bË�´-®�Ãb±�Àl°¼Æ�±�Ïvµ/¶Z½�±�°¼¯�°¼¯Í×t±\Â Àm²t¶Z±�Ì�µtÀ¼ÓTÑ~ÒMÆb±�µtÀ¼±�°¼¯�Ï�²t¾
þ#µ/¶Z½-´b°�±�À~íbÏ�¯�±G®�Ïv±\ß|åvO�é8å�Ü+ß/ê'� �tû���Ü��tß��3¸dû4O�O �bÑ

ÿ^ßtü�� ��Ñ æ �´�¾Í¾Í±�ÀGÑ Lâ®-Ã�¾Í¯ÍÏxÆb± «f´�°�µ/¶S²�°�±G® ´-®�Ã DJ²�ÎÐ¿ÐÀm¯Í®3°¼Æb±tÑ L»¾�±�Ó3°�Àmµ/®�¯Íº¼ÏxÆb±
Ö8®bÂ µtÀm¶S²�°¼¯�µ/®-º�×t±�Àm²�À¼Î�±G¯�°¼´�®�ËÇ´-®�Ã$#Ô¿3Î�±�Àm®�±�°¼¯ÍÏ�¸�L�Ö%# �|é��3êx¸Bû�R|å�Ü+û�R��b¸�åGü��Ðå�Ñ

ÿ �	O(� ��ÑÔæ �´�¾�¾�±�ÀGÑ&«f´b°�µ/¶·²�°¼²ðÏ�²�°¼ÏxÆ�¯Í®bËð¾Í²�ÎÐ¿3Àm¯�®.°¼Æ�ºÊÌl¯�°¼Æî²�°�¶Zµ/º�°�°¼ÆbÀ¼±�±"Ïvµ/¶Z½�µ/®b±G®.°¼ºGÑ
L»¾�±�ÓÐ°�À¼µ/®�¯Íº¼ÏxÆb±âÖ8®bÂ µtÀm¶S²�°¼¯�µ/®-º�×t±�Àm²�À¼Î�±G¯�°¼´�®�Ël´�®�Ã #Ô¿3Î�±�Àm®�±�°¼¯ÍÏ�¸�LâÖ #Úå&�bé8å�Ü+û/ê'� ß�Ü+üÐ¸BåGü���üÐÑ

ÿ ��å[��F�Ñ F~¯Íº¼²t®dÑ ú»º�±G´�ÃbµtÀm²t®-Ãbµ/¶ Ët±G®b±�Àx²�°�µtÀmº ÂrµtÀ º�½-²tÏv±vÜ�Î�µ/´�®�Ãb±GÃ Ïvµ/¶Z½-´b°¼²�°¼¯�µ/®dÑ
þ#µ/¶\Î-¯�®�²�°�µtÀm¯ÍÏ�²³åGûbé��3ê'�(���.ü�Ü ��R|å�¸âåGütütûÐÑ

ÿ �.û��Tú4ÑBú4²t®-²t¯�°�±�²t®-Ã�«�ÑTú4±G¾ÍÏ�¸7L�É|½-¾�µtÀm¯�®bËS´�®bÓ|®bµ�Ìf®Ê´�®�Ã�¯ÍÀ¼±GÏv°�±GÃ³ËtÀm²�½-Æ-º�¸ �bÑ-«~¾�ËtµtÀm¯�°¼Æ-¶Sº
ßtßbé�û/ê'� û�Q|å�Ü+ûtü��Ð¸»åGütütüÐÑ

ÿ �.ß��BæÅÑ N�Ñ Hf²�Î-¯Í®¹¸ æ�²�Õ�±ý°¼ÆbÀ¼±G²tÃ�¯�®bËÚ²t´�°�µ/¶S²�°¼²|Ñ íÐ±G¶·¯Í®�²�À@°¼²t¾�Ó�½-À¼±Gº�±G®3°�±GÃ ²�°"°¼Æ�±
T~®�¯�×t±�Àxº¼¯�°_¿�µtÂâþ#²t¾Í¯�Â µtÀm®�¯�²\²�°  �±�À¼Ót±G¾Í±�¿t¸6NhÏv°�µtÎ�±�À�åGü�R��3Ñ

ÿ ���4��F�Ñ Hf²�µb¸~íBÑ #Ø²�À¼±�°¼¯�¸MÙ Ñhí|Æ�¯�¸�²t®�ÃîíBÑ�ÖC¿t±G®bË/²�ÀGÑ HMµtÎ�µt°�®�²�×Ð¯�Ë/²�°¼¯Íµ/®ý¯Í®ä´�®bÓ|®bµ�Ìl®
°�±�ÀmÀm²t¯Í®�º ��ÖC®3°�À¼µ|Ã�´�Ïv°�µtÀ¼¿ º¼´�À¼×t±�¿ µtÂ1®bµ/®|Ü_Æ�±G´bÀm¯Íº�°¼¯�Ïá²t¾�ËtµtÀm¯�°¼Æ�¶·º�Ñ ÒJ±GÏxÆ¹ÑuHl±�½�µtÀ¼°
NSH F D � ÒlæÊÜmåGû���åvO|¸ Nh²�ÓKHf¯ÍÃbËt±;F~²�°¼¯�µ/®�²t¾ DL²�ÎdÑ�¸JåGütütßÐÑ

ÿ � ��� ��Ñ�Hlµ/¾Í¾Í¯�ÓBÑ�«f´b°�µ/¶·²�°�±G®�¯�®Z½-¾Í²t®�²�Àm±G® ö Àm²�½-Æ�±G®¹Ñ¹«fÏv°¼²�ÖC®�ÂrµtÀm¶·²�°¼¯ÍÏ�²·åGß�� û�Q���Ü+ûtü�QÐ¸JåGü�Q4O
éz²t¾�º�µ·¯Í® D FhþMíCR��3¸Tû�R�R�Ü+û�� �Ð¸�åGü���ü/êxÑ

ÿ ��R���þhÑ3í|Æ�²t®�®bµ/®dÑ|úâÀ¼±Gº�±G®3°¼²�°¼¯�µ/®ZµtÂ�²Ô¶S²�Õ�±vÜ_º�µ/¾�×|¯Í®bËÔ¶S²tÏxÆ�¯Í®b±tÑ-ÖC® Q�°¼Æ�þ#µ/®bÂ+Ñ�µtÂB°¼Æb± �tµ/º¼¯�²tÆ
æ�²tÏv¿ �tÀ�Ñ�ìbµ/´�®�Ã¹ÑJé�þ#¿3Î�±�Àm®b±�°¼¯�Ï�ºxêx¸b½-²�Ët±Gº\å)��ß�Ümå?Q4O|¸7åGü��|å�Ñ

¦ �


