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

2�3

46587:9:;#<>=/?@5'AB58=(7C<BD:;#E#5'E

FHG <BDIDKJL7:9:589:<>M�END:O 2�P <>9K9KJ G 9KM)9:;#J6Q'7I5 G O#589KJSR�5'TLO#AB9 3
<BEVU�587:9:<B5'A+R
O#AXW�AYA P J�E(9%M'R�9:;ZJ[7:J�\�O#<>7:J P J�E]9:D^R�M'7_9:;ZJ G JLQ'7:JLJ6M'R

`Sa6b@cdafegaihkj%limon�a6p#afj%ldq

rs5�tKM'7�uvbvM P U�OZ9KJL7ip0TL<>J�E�TwJ

rx5�tKM'7yjz7:M'R�J�D:DKM'7�u|{|5'DI5'E]9[}�~#liM�E#5��8587

moM"�@5/p�9:589KJ6�fE#<>�'JL7CD:<>9 3
F P J�DL�#moM"�@5

���'�'�
bvM'U 3 7I<>Q�;(9 T� 46587:9:;#<B=�?@5'AB58=�7I<BD:;#E�5'E+� ���'�'� ~ F ABA�7I<>Q�;(9:D^7:J�DKJL7I�'J G ~



<B<

}i7I5 G O�589KJ�bvM�ABA>JLQ'J
moM"�@5/p�9:589KJ6�fE#<>�'JL7CD:<>9 3

cy;#<BD@<BD^9KM-TwJL7I9:<>R 3 9:;#589_9:;#J6`fM�Tw9KM'7I5'A G <BD:D:JL7:9:589:<>M�EVM'R
46587:9:;#<>=/?@5'AB58=(7C<BD:;#E#5'E

;�5'D P JL9_9:;ZJ G <BD:DKJL7I9:589:<>M�EV7:J�\�O#<>7:J P J�E(9:D@M'R�m.M��v5/p�9:589KJS�fE#<>�'JL7IDI<>9 3

b@M P)P <>9K9KJLJSrxJ P�2 JL7

b@M P)P <>9K9KJLJSrxJ P�2 JL7

b@M P)P <>9K9KJLJSrxJ P�2 JL7

b@M P)P <>9K9KJLJSrxJ P�2 JL7

rs5�tKM'7yj%7IM'R�J�D:D:M'7

h#M'7d9:;ZJSrs5�t�M'7dj%7:M'Q'7C5 P

h#M'7y9:;#J�}i7I5 G O#589KJ�bvM�ABA>JLQ'J



<Y<B<

� ���s��,.�����
���



<>�

�i���N�y���������������������

�/ �¡x¢�£S¤¦¥v§i¨s©V§fªH§f¢ ��«­¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬¯® �0<B<B<

� � «+��° �V  �±¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ®(® <

² ³ ¢ �S° £)¨N´s  � ³ £)¢ ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ �
� ~ � m�E]9KJ�ABAY<>Q'J�E]9 F OZ9KM�EZM P M�O#D F Q'J�E]9:Dµ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶
� ~·¶ `fJ�D:<>Q�E�M'R¸?@<>M�A>M'Q�<YTL5'A F Q'J�E(9:D¹~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º
� ~·» bvM�E(9K7I< 2 O#9:<>M�E#DvM'R�9:;#<BD@`[<BD:DKJL7I9:589:<>M�E�~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼

� ~·»�~ � ½ �'M�ABOZ9:<>M�E#587 3 `fJ�D:<>Q�E�M'R¸¾iJ�OZ7I5'A F 7ITC;#<>9KJ�Tw9:OZ7:J�D ~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼
� ~·»�~·¶ ½ �'M�ABOZ9:<>M�ENM'R|p�J�E#D:M'7 3 5'E G ?vJ�;#5��0<>M'7fp 3 DK9KJ P D^R�M'7yeyM 2 M'9:D_~6~[~S~6~6~[~6~6~[~ ¿
� ~·»�~·» lf<>U#U�M0TL5 P U�5'A�r�M G J�A+M'R%p�U�589:<B5'A�n�J�587IE�<BEZQÀ~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ

� ~Âº p0O P-P 587 3 ~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶

Ã §iÄN£)¥v´ � ³ £)¢s� °iÅ ¢�§f´ ° £�Æ ° £ � £ � ³   « ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ � º
¶�~ � j%7IM'Q'7I5 P D_R�M'7_edM 2 M'9db@M�E]9K7:M�A_~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º

¶�~ � ~ � `fJ�D:<>Q�E�<BEZQ�bvM�E(9K7:M�A+jz7:M'Q'7I5 P D^R�M'7ip�U�J�TL<XW	Ti?vJ�;#5"��<BM'7IDÇ~[~6~6~[~S~6~6~[~6~6~[~ ��È
¶�~·¶ F 7:9:<XW�TL<B5'A�¾iJ�OZ7I5'A!¾dJL9.�zM'7:=0D_R�M'7yedM 2 M'9dbvM�E]9K7IM�AÉ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼

¶�~·¶�~ � Ê ;#589y587:J F 7:9:<>W�TL<B5'A�¾iJ�OZ7I5'A�¾iJL9Ë�vM'7:=�DÍÌ ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿
¶�~·¶�~·¶ FiG �85'E]9:58Q'J�D[adÎ�JL7:J G 2�3 ¾iJ�OZ7I5'A+¾iJL9Ë�vM'7:=0D�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���
¶�~·¶�~·» rxM G J�A+M'R�¾dJ�OZ7C5'A�bvM P U�OZ9:589:<BM�EN�iD:J G <BE�afOZ7 Ê M'7I=Ï~6~[~6~6~[~S~6~6~[~6~6~[~ ¶ Á
¶�~·¶�~Âº `fJ�D:<>Q�E�M'R F 7:9:<XW	TL<B5'A�¾dJ�O#7I5'A�¾dJL9.�zM'7I=�DÐ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶ �

¶�~·» ½ �'M�AYOZ9:<>M�E#587 3 F A>Q'M'7I<>9:; P DS~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶'»
¶�~·»�~ � ½ �'M�ABOZ9:<>M�E#587 3 edM 2 M'9:<YTLDk~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶ È

¶�~Âº ½ �'M�AYOZ9:<>M�E#587 3 `fJ�D:<>Q�ENM'R�¾iJ�OZ7I5'A F 7ITI;�<>9KJ�Tw9:OZ7:J�Dd~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶ È
¶�~ÂºZ~ � F E ½|® 5 P U�ABJ[M'R ½ �'M�ABOZ9:<>M�E#587 3 p 3 E(9:;ZJ�D:<BD@M'R¸¾dJ�O#7I5'A+¾iJL9Ë�vM'7:=�D ~6~6~[~6~6~[~ ¶'¼

¶�~ È }iJ�EZJL9:<YT[eyJLU#7IJ�DKJ�E]9:589:<BM�E#D_M'R�¾iJ�OZ7I5'A F 7ITI;#<B9KJ�Tw9:OZ7:J�DÑ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶ �
¶�~ È ~ � jz7:M'U�JL7:9:<>J�D^M'R|}iJ�EZJL9:<BT6eyJLU#7:J�D:J�E]9:589:<>M�E�D_M'R¸¾dJ�OZ7C5'A F 7CTI;#<>9KJ�Tw9:O#7:J�Df~6~[~6~6~[~ ¶ �



�

¶�~·¼ `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ » È

Ò � � £�Ó�ÆIÔ6´ «+Õ ³ ¢Ö© ° £ � £ �×� � « ¡ ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ » �
»�~ � ?vM ®�Ø jzO#DI;#<BEZQ F Q'J�E]9:DdM'R�c�J�ABABJL7Ù~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ » �

»�~ � ~ � }iJ�E#JL9:<BT ½ �'M�AYOZ9:<>M�ENM'R¸eyM 2 M'9ibvM�E(9K7:M�A+jz7:M'Q'7I5 P D ~6~6~[~6~6~[~S~6~6~[~6~6~[~ º Á
»�~ � ~·¶ bvM P U�587I<BDKM�EV9KMVai9:;ZJL7yc¸5'DK=0Dy<BE ½ �'M�ABOZ9:<>M�E#587 3 eyM 2 M'9:<BTLDÚ~6~[~S~6~6~[~6~6~[~ º �

»�~·¶ p0< P O#AB589:<BM�EV`iJL9:5'<YABD�~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º]»
»�~·¶�~ � ¾iJ�OZ7I5'A+¾iJL9Ë�vM'7:=xp�9K7CO#Tw9:OZ7:J65'E G a[OZ9KU�OZ9dbvM G <BE#Q�p�9K7C589KJLQ�<>J�D ~S~6~6~[~6~6~[~ º'º
»�~·¶�~·¶ }iJ�E#JL9:<BT[eyJLU�7:J�DKJ�E(9:589:<>M�E ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º È
»�~·¶�~·» rs<BD:TwJ�ABAY5'EZJLM�O#D^`fJL9:5'<BABD ~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º �

»�~·» ½ �'M�AYOZ9:<>M�ENM'R¸¾dJ�O#7:M�TwM�E(9K7:M�ABABJL7ID^R�M'7_9:;ZJS?vM ®�Ø jzO�D:;#<BEZQ�edM 2 M'9Û~[~6~6~[~S~6~6~[~6~6~[~ È0�
»�~·»�~ � ½ �'M�ABOZ9:<>M�ENM'R�?vJ�;#5��0<>M'7IDd5'E G m P U#7:M��'J P J�E(9y<BEVhÜ<>9:EZJ�D:D ~6~6~[~S~6~6~[~6~6~[~ È0�
»�~·»�~·¶ ½ �'M�ABOZ9:<>M�ENM'R¸h#JLJ G Ø R�M'7:�@587 G 5'E G eyJ�TLOZ7I7:J�E]9y¾dJL9.�zM'7:=0DV~[~6~6~[~S~6~6~[~6~6~[~ È ¶
»�~·»�~·» ½ �'M�A>�'J G ¾iJL9Ë�vM'7:=0Dd5'E G ?zJ�;�5��0<>M'7IDÝ~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È »
»�~·»�~Âº m P U�M'7:9:5'E#TwJ[M'R�eyJ�TLO#7:7:J�E(9^n$<BEZ=0DÉ~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È ¿
»�~·»�~ È ½ Î	J�Tw9dM'R$lf< G#G J�EV�fE#<>9:DÖ~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È'�
»�~·»�~·¼ bvM P U�587I<BDKM�EVM'R�`[<XÎ�JL7:J�E(9dafOZ9KU�OZ9db@M G <YEZQ�p09K7I589KJLQ�<>J�Dg~[~6~6~[~S~6~6~[~6~6~[~ ¼'¶
»�~·»�~Þ¿ ?@5'DKJ�AB<YEZJ ½|® U�JL7I< P J�E(9:DLu�ed5'E G M P Ê 5'A>=N5'E G ei5'E G M P p�J�587CTI;Ö~S~6~6~[~6~6~[~ ¼&º

»�~Âº eyJ�AY589KJ G�F U#U#7:M�5'TC;ZJ�D_R�M'7_9:;ZJ ½ �'M�ABOZ9:<>M�ENM'R¸¾iJ�OZ7:M0TwM�E]9K7:M�AYA>JL7ID¦~[~6~6~[~S~6~6~[~6~6~[~ ¼ �
»�~ È `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿ �

ß §fÓ � §i¢ « ³ £)¢ « £)à ��Õ § � £�Ó�ÆIÔ6´ «+Õ ³ ¢�© � � « ¡âá-à_§f§f¨ � �V �¡Öã « §i¢�Æ
« £ ° ¨N§ « ³ ©/¢âã��/¢�¨ä¢Ö£ ³ « § ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¿ È
ºZ~ � `fJL9KJ�Tw9:<BEZQNp�J�A>R Ø r�M'9:<>M�E ~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿ È

ºZ~ � ~ � FiG#G <BE#Q�5/p0< P U�ABJdh#JLJ G 2 5'T:=�rxJ�TI;#5'E�<BD P ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿8¼
ºZ~·¶ p�J�E#D:M'7 3 p 3 DK9KJ P `iJ�DI<>Q�E�~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿ �

ºZ~·¶�~ � rsO#A>9:< Ø edJ�DKM�ABOZ9:<BM�EVeyJLU#7:J�D:J�E]9:589:<>M�E�M'R|p0J�E#DKM'7 3 moE#U�OZ9:Dk~[~6~6~[~S~6~6~[~6~6~[~ �8Á
ºZ~·¶�~·¶ edJ�D:O#A>9:D_<YE�p�J�E#DKM'7 ½ �'M�ABOZ9:<>M�E×~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �0�

ºZ~·» eyM�ABJ6M'R$¾iM�<BDKJä~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'È
ºZ~·»�~ � 46<YE G DvM'R�¾dM�<BD:JÛ~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼
ºZ~·»�~·¶ edJ�D:O#A>9:D ~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�

ºZ~Âº `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'È



��<

å §f¢x§ ° © Å ÆI§iàyà ³   ³ §f¢ � � £�Ó�ÆIÔ6´ «�Õ ³ ¢�© ° £ � £ ��« ��¢x¨ ��Õ §æ¢�§f§f¨
ày£ °ä« Ôz� � ³ �/¥H¥v§[� ° ¢ ³ ¢�© ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ �'�
È ~ � ½ Î�J�Tw9:DdM'R ½ EZJL7:Q 3 bvM�E#DK9K7I5'<YE]9:D^M�E�eyM 2 M'9_`fJ�D:<>Q�EÚ~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�
È ~·¶ a 2 tKJ�Tw9ip�J�E�DKM'7ID¹~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�
È ~·» ½ E#JL7:Q 3 bvM�E#D:O P U#9:<>M�EV5'E G ½ E#JL7:Q 3 F TL\�O#<BD:<B9:<>M�EVr�M G J�ABD^~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ'Á
È ~Âº p0< P O#AB589:<BM�EV`iJL9:5'<YABD�~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁZ�
È ~ È m�EZJ ® ;�5'O#DK9:< 2 ABJf?@589K9KJL7 3 j�M"�vJL7f5'E G ¾iM)j�M"�vJL7[p�M�O#7ITwJ�D ~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ ¶
È ~·¼ n$< P <>9KJ G ?@589K9KJL7 3 j�M"�vJL7i5'E G ¾dM)j�M��zJL76p�M�OZ7ITwJ�D�~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ�È
È ~Þ¿ j�M"�vJL7[p0M�OZ7ITwJ�D_<BEVhÜ< ® J G n$M�TL589:<>M�E�D6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ ¿
È ~ � j�M"�vJL7[p0M�OZ7ITwJ�D_<BEVei5'E G M P n$M�TL589:<BM�E#Dç~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�LÁ
È ~ � ¾iJLJ G R�M'7ip�U�589:<B5'A�n$J�587IE#<BE#Qè~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'� º

È ~ � ~ � p�U�589:<B5'A�n�J�587IE�<BEZQ)rxM G J�Aµ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'� º
È ~ � ~·¶ hÜ< ® J G c_;Z7IJ�D:;ZM�A G D@<BE�p0U�589:<B5'A�n�J�587CE#<BEZQ�~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'� ¼
È ~ � ~·» ½ �'M�A>��<YEZQ)c_;Z7:J�DI;ZM�A G DvR�M'7ip�U�589:<B5'A�n$J�587IE#<BE#Q ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'���

È ~ �LÁ eyJ�AY589KJ G Ê M'7:=ç~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶ �
È ~ �'� `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶&º

é « Ôz� � ³ �/¥ê¥v§[� ° ¢ ³ ¢�© ³ ¢ë��¢ ³ ªÀ��¥ « �/¢x¨ ° £ � £ �)«¹¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ � ¶'¼
¼�~ � m�E]9K7:M G O#Tw9:<BM�E�~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶'¼
¼�~·¶ p�U�589:<Y5'A+n�J�587IE�<BEZQZ�0n�M0TL5'AB<>ì�589:<>M�E!�#5'E G ¾f5��0<>Q�589:<>M�E ~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶ �
¼�~·» eyJLU�7:J�DKJ�E(9:589:<>M�E�M'R%p�U�589:<Y5'A�moEZR�M'7 P 589:<BM�EN<BEVeyM 2 M'9:DÑ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � » Á

¼�~·»�~ � afTLTLO#U�5'E#T 3 }i7I< G edJLU#7:J�DKJ�E(9:589:<>M�ENM'RÜrxJL9K7I<BTSp�U�589:<B5'A+m�EZR�M'7 P 589:<>M�E ~[~6~6~[~ � » Á
¼�~·»�~·¶ c$M'U�M�A>M'Q�<BTL5'A!rs58U�D_R�M'7_edJLU#7:J�DKJ�E(9:<BEZQ�p�U�589:<B5'A�moE#R�M'7 P 589:<>M�E ~[~S~6~6~[~6~6~[~ � » �
¼�~·»�~·» ai9:;#JL7_moDID:OZJ�D_<BEVedM 2 M'9dp�U�589:<B5'A+n$J�587IE#<BE#Q ~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � »'¶

¼�~Âº p�U�589:<Y5'A+n�J�587IE�<BEZQ�5'E G edJLU#7:J�DKJ�E(9:589:<>M�E�<BEVedM G J�E]9:D ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � »'»
¼�~ÂºZ~ � c_;#JLM'7I<>J�D^M'R F E�< P 5'A�p�U�589:<Y5'A�n�J�587IE#<YEZQ�5'E G ¾f5��0<>Q�589:<>M�E¦~6~6~[~S~6~6~[~6~6~[~ � » È

¼�~ È jÜ589:; Ø m�E]9KJLQ'7I589:<BM�Ex<BEVedM G J�E]9y5'E G eyM 2 M'9^¾f5��0<>Q�589:<>M�E ~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � »�¿
¼�~·¼ `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � » �

í Õ ³ Ô6Ô�£V ��/ªgÔz�/¥ ³ ¢�ÄN£)¥ZÄN§fªg§i¢ � ³ ¢ ° £)¨N§f¢ ��« Ôv� � ³ �/¥H¥z§[� ° ¢ ³ ¢�© � º Á
¿(~ � eyM�ABJ6M'R$9:;#J6li<BU#U�M�TL5 P U�O#D@<BEVeyM G J�E(9dp�U�589:<B5'A�n$J�587IE#<BEZQ�~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º Á

¿(~ � ~ � F E#589KM P�3 M'R$9:;ZJSli<>U�U	M0TL5 P U�5'A	h#M'7 P 589:<>M�EV~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º �
¿(~ � ~·¶ jv; 3 D:<>M�A>M'Q�<YTL5'A+j%7:M'U�JL7:9:<BJ�D@M'R$lf<>U#U�M0TL5 P U�5'A!bvJ�ABABD ~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º]»



�0<B<

¿(~·¶ bvM'Q�E#<B9:<>�'JSrs58U�c_;ZJLM'7 3 M'R�li<BU#U�M�TL5 P U�5'A�h�O#E#Tw9:<>M�Eî~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º È
¿(~·» bvM P U�OZ9:589:<>M�E#5'A!rxM G J�ABD@M'R�li<BU#U�M�TL5 P U�O#D Ø ?@5'DKJ GNF E#< P 5'A	¾f5��0<>Q�589:<>M�E ~6~6~[~6~6~[~ � º(¿

¿(~·»�~ � jvAB5'TwJ Ø eyJ�DKU�M�E#D:JS?@5'DKJ G ¾f5��0<>Q�589:<>M�EN~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º �
¿(~·»�~·¶ c$M'U�M�A>M'Q�<BTL5'A+¾f5��0<>Q�589:<>M�E�~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º �
¿(~·»�~·» rxJL9K7I<BT[¾f5��0<>Q�589:<>M�E ~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È0�

¿(~Âº eyM�ABJ6M'R$9:;#J6li<BU#U�M�TL5 P U�O#D@<BENr�J P M'7 3 ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È ¶
¿(~ È `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È'È

ï �ð )£)ªHÔS´ � � � ³ £)¢x�/¥­ªÐ£�¨N§f¥×£)à « Ôz� � ³ �/¥Ù¥z§[� ° ¢ ³ ¢�©ñ�/¢�¨Û¥y£�Æ
 ���¥ ³&ò � � ³ £)¢ ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ��È ¼
� ~ � F bvM P U�O#9:589:<>M�E#5'A+rxM G J�A!M'R¸lf<>U#U�M0TL5 P U�5'A!p�U�589:<Y5'A�n�J�587IE#<YEZQÏ~[~6~6~[~S~6~6~[~6~6~[~ ��È ¼
� ~·¶ ¾iJLJ G R�M'7_j%7:M 2 5 2 <BAB<BD:9:<BTyn$M�TL5'AY<>ì�589:<>M�E�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È'�

� ~·¶�~ � edM 2 M'9yn�M0TL5'AB<>ì�589:<>M�EN�fD:<BE#Q�5-465'A P 5'ENhÜ<BAB9KJL7�~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼ Á
� ~·» 465'A P 5'ENhÜ<BA>9KJL7I<BE#Q�<YEV9:;ZJ[li<BU#U�M�TL5 P U�O#Dó~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼'¶

� ~·»�~ � p�9:589KJ�{ÜJ�Tw9KM'7dedJLU#7:J�DKJ�E(9:589:<>M�E�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼'»
� ~·»�~·¶ c_;#J�p 3 D:9KJ P r�M G J�AN~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼&º
� ~·»�~·» c_;#J6r�J�5'D:O#7:J P J�E(9drxM G J�Aô~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼ È
� ~·»�~Âº �iU G 589KJ ½|® U#7:J�DID:<>M�E#DÛ~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼'¼
� ~·»�~ È `[<BDK9:<YEZQ�O#<BD:;�<BEZQSj�JL7ITwJLU�9:O#5'ABA 3 p0< P <YAB587zjvAB5'TwJ�D[~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼ �

� ~Âº h#7I5 P J�rxJL7:Q�<BEZQ�R�M'7_m�E#Tw7:J P J�E(9:5'A!rs58U�n�J�587CE#<BEZQõ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼ �
� ~ È n�J�587CE#<BEZQ)5'E G �dU G 589:<BE#Q)}fM�5'A+n�M0TL589:<>M�E#D^~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿ �

� ~ È ~ � edJLU#7:J�DKJ�E(9:<BEZQ)rsO#A>9:<>U�A>J[}fM�5'ABD ~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿8»
� ~ È ~·¶ ¾f5��0<>Q�589:<BEZQ-9KMV}iM�5'ABDö~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿�º

� ~·¼ rxM G J�A!M'R¸edJ G <BD:;N5'E G c�M�OZ7IJL9KìL= 3 ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿ È
� ~Þ¿ `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿'¿

÷ §fÓVÔ6§ ° ³ ªH§f¢ � �/¥�§iÄi�/¥z´�� � ³ £)¢�£)à ��Õ §ê )£)ªgÔ6´ � � � ³ £)¢x�/¥�ªó£)¨N§f¥ ���8Á
� ~ � m P U�A>J P J�E(9:589:<>M�ENM'R�9:;ZJ�b@M P U�OZ9:589:<>M�E�5'A+r�M G J�A¦~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���8Á

� ~ � ~ � p�J�E�DKM'7 3 moEZU�OZ9:DÙ~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���8Á
� ~ � ~·¶ {ÜJ�Tw9KM'7ieyJLU#7IJ�DKJ�E]9:589:<BM�E#Dy<BE ½ bÝbvJ�ABAYDf~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���0�
� ~ � ~·» jvAB5'TwJ�bvM G J�D_<BE�b F »ñ~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� ¶
� ~ � ~Âº �fE#<B\�OZJfjzAB5'TwJSeyJ�TwM'Q�E#<>9:<BM�E�<BExb F � ~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� ¶

� ~·¶ ½|® U�JL7I< P J�E(9:D^~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� »



��<B<Y<

� ~·¶�~ � `fJL9:5'<BABDyM'R$9:;#J ½|® U�JL7I< P J�E(9Ï~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� »
� ~·¶�~·¶ p�U�589:<B5'A�n�J�587IE�<BEZQ�m�EV9:;ZJ6j%7IJ�DKJ�E#TwJ6M'R¸j�JL7ITwJLU#9:O#5'A F AB<Y5'D:<BEZQñ~[~S~6~6~[~6~6~[~ ��� ¼
� ~·¶�~·» edJ�A>M�TL5'AY<>ì�589:<>M�E�<BEV9:;#J6j%7:J�D:J�E#TwJ[M'R�j¸JL7CTwJLU#9:O#5'A F AB<B5'D:<YEZQÖ~6~6~[~S~6~6~[~6~6~[~ ���8Á
� ~·¶�~Âº ½ P U�<>7I<YTL5'A ½ �&5'AYO#589:<>M�EVM'R�9:;ZJ�p�U�589:<Y5'A+n�J�587IE�<BEZQ�r�M G J�A¯~6~6~[~S~6~6~[~6~6~[~ ���0�

� ~·» eyJ�AY589KJ G�F U#U#7:M�5'TC;ZJ�D_R�M'7_eyM 2 M'9^n$M�TL5'AB<Bì�589:<>M�E ~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���'�
� ~·»�~ � F U#U#7:M�5'TC;ZJ�D_edJ�AB589KJ G 9KM�465'A P 5'EVhÜ<BA>9KJL7C<BEZQ�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���'�
� ~·»�~·¶ F U#U#7:M�5'TC;ZJ�Dy?@5'DKJ G M�ExbvM'Q�E#<B9:<>�'J6rx58U�U�<BEZQ)c_;#JLM'7I<>J�Dg~[~6~6~[~S~6~6~[~6~6~[~�¶ Á ¶
� ~·»�~·» F U#U#7:M�5'TC;ZJ�Dy?@5'DKJ G M�EN¾iJ�OZ7:M 2 <>M�ABM'Q�<BTL5'A+r�M G J�ABDk~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ Á »

� ~Âº `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ Á º

²�ø « ³ ªg´N¥v� � ³ £)¢î£)à � § Õ �^Ä ³ £ ° �/¥H§fÓ/ÔS§ ° ³ ªg§f¢ �)«Ð¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¶ Á ¼
�LÁ ~ � }iJL7 2 <BA ½|® U�JL7I< P J�E(9:D@M'RÜb@M�ABA>JL9K9^JL9d5'Aù~�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ Á ¼
�LÁ ~·¶Çp0< P O#AB589:<BM�EVM'R ½%® U�JL7I< P J�E]9:D@M'R|bvM�ABA>JL9K9^JL9d5'Aú~�~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ Á��

�LÁ ~·¶�~ � p0< P O#AY589:<>M�E/`iJL9:5'<YABDµ~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ Á��
�LÁ ~·¶�~·¶ ½%® U�JL7I< P J�E]9:D^5'E G eyJ�D:O#AB9:D ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ �LÁ
�LÁ ~·¶�~·»­`[<BD:TLO�D:D:<>M�Eâ~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ � »

�LÁ ~·»*c_;ZJ6rxM'7:7I<YD Ê 589KJL7 Ø rs58ìLJ×~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ ���
�LÁ ~Âºûp0< P O#AB589:<BM�EVM'R$9:;ZJ�r�M'7:7C<BD Ê 589KJL7 Ø rs58ìLJ�~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶ �

�LÁ ~ÂºZ~ � p0< P O#AY589:<>M�E/`iJL9:5'<YABDµ~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶ �
�LÁ ~ÂºZ~·¶ ½%® U�JL7I< P J�E]9:D^5'E G eyJ�D:O#AB9:D ~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶'¶
�LÁ ~ÂºZ~·»­`[<BD:TLO�D:D:<>M�Eâ~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶ �

�LÁ ~ È `[<BD:TLO#DID:<>M�E�~6~6~S~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'» Á

²�²  -£�¢Ö �¥v´ « ³ £)¢ ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¶'»'¶
�'� ~ � `[<>7:J�Tw9:<>M�E�D^R�M'7yh�OZ9:OZ7:J Ê M'7:= ~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'» È

�'� ~ � ~ � FiG 58U#9:589:<>M�E�M'R¸?vJ�;#5"��<BM'7ö~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'» È
�'� ~ � ~·¶­`fJ�TL<BD:<BM�E Ø c_;ZJLM'7:JL9:<YT6r�J�TC;#5'E#<BD P D^R�M'7y?vJ�;#5��0<>M'7fp0J�A>J�Tw9:<>M�E�~6~[~S~6~6~[~6~6~[~�¶'»'¼
�'� ~ � ~·» ½%® 9KJ�E#DI<>M�E#D^M'R¸9:;ZJ�p�U�589:<B5'A�n�J�587IE�<BEZQ�r�M G J�A�~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'»'¼
�'� ~ � ~Âºµc$J�DK9:<BEZQ-j%7:J G <YTw9:<>M�E#DvM'R�9:;ZJ�p�U�589:<B5'A!n�J�587IE#<YEZQ�r�M G J�A¦~[~6~6~[~S~6~6~[~6~6~[~�¶'»�¿

�'� ~·¶Çai�'JL7I5'AYA$bvM�E(9K7I< 2 OZ9:<BM�E#DvM'R$9:;#<YD^`[<BD:DKJL7:9:589:<BM�Eð~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'» �

�/Ô6Ô6§f¢�¨ ³ Ó �   ° ³ � ³  ��/¥�� «$« ´NªgÔ � ³ £)¢ « £)à �SÕ § Õ ³ Ô6Ô�£V ��/ªgÔz�/¥
 -£�ªgÔ6´ � � � ³ £)¢x�/¥ûªÐ£)¨N§f¥ ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¶&º Á



< ®

�/Ô6Ô6§f¢�¨ ³ Ó � « £)ªg§­´ « §fà_´N¥gÔ ° £)Ô�£ « ³ � ³ £)¢ « ày£ °èÕ ³ Ô6Ô�£V ��/ªgÔz�/¥
¡s�/¥zªÀ�/¢üà ³ ¥ � § ° ³ ¢Ö© ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¶&º]¶

� ³ � ¥ ³ £V© ° �/Ô Õ�Å ¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬�¬ ¶&º(¿



®

�_ý����ô���×�f���N�y�-�

c¸5 2 A>JS¶�~ � jz7:M'U�JL7:9:<>J�D@M'R¸9:;ZJ6Q'J�EZJL9:<YT[7:JLU#7:J�D:J�E]9:589:<>M�ExO#DKJ G 2�3 rs<BABABJL7^JL9y5'Aú~�~6~[~6~6~[~ » È

c¸5 2 A>JS»�~ � n$JLR�9 Ø h�M'7:�v587 G Ø ed<>Q�;(9yM�O#9KU�OZ9_TwM G <BEZQ�DK9K7I589KJLQ 3 ~ä~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º'º
c¸5 2 A>JS»�~·¶ ?v7I5'<B9KJ�E 2 JL7:QZþÿD^M�O#9KU�OZ9_TwM G <BEZQ)DK9K7C589KJLQ 3 ~S~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º È
c¸5 2 A>JS»�~·» F Tw9:<>M�E Ø `[<>7IJ�Tw9:<>M�ENM�OZ9KU�O#9_TwM G <YEZQ)DK9K7I589KJLQ 3 ~N~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º È

c¸5 2 A>J È ~ � edJ�D:O#A>9:D@�d<>9:;N<BEZJ ® ;#5'O#DK9:< 2 A>J 2 589K9KJL7 3 U�M"�vJL7�~×~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ ¶
c¸5 2 A>J È ~·¶ edJ�D:O#A>9:D@�d<>9:;NAB< P <B9KJ G 2 589K9KJL7 3 U	M��zJL7i5'E G EZM�U�M��zJL7yD:M�OZ7ITwJ�DL~×~6~6~[~6~6~[~ �LÁ ¼
c¸5 2 A>J È ~·» edJ�D:O#A>9:D@�d<>9:;V9Ë�vM-U�M"�vJL7yDKM�O#7ITwJ�Dy<BE/W ® J G ABM�TL589:<>M�E�DL~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ��
c¸5 2 A>J È ~Âº edJ�D:O#A>9:D@�d<>9:;V9Ë�vM-U�M"�vJL7yDKM�O#7ITwJ�Dy<BEV7C5'E G M P A>M0TL589:<>M�E#D�~ê~6~[~S~6~6~[~6~6~[~ �'� ¶
c¸5 2 A>J È ~ È edJ�D:O#A>9:D@�d<>9:;/W ® J G 9:;Z7:J�D:;#M�A G D^<BENDKU�589:<B5'A+A>J�587IE#<YEZQZ~+~6~[~6~6~[~S~6~6~[~6~6~[~ �'� ¿
c¸5 2 A>J È ~·¼ edJ�D:O#A>9:D@�d<>9:;VJL�'M�A>�'J G 9:;Z7:J�D:;ZM�A G D@<BENDKU�589:<B5'A�A>J�587IE#<BE#QZ~ ~6~6~[~S~6~6~[~6~6~[~ � ¶ Á



® <

�_ý����ô���×�fý ����� ���

hÜ<>Q�OZ7IJS¶�~ � F 7:9:<XW	TL<B5'A6EZJ�OZ7C5'ASEZJL9.�zM'7:=��úA>JLR�9	�N5'E G 9:;ZJ 2 <>U�M�AB587�9:;Z7:J�DI;ZM�A G 5'Tw9:<B�&589:<>M�E
R
O#E#Tw9:<BM�E��
7I<>Q�;(9	�:~d~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¿

hÜ<>Q�OZ7IJS¶�~·¶ cy;ZJ[R�O�E#Tw9:<>M�E#<BE#Q�M'R�5'E�JL�'M�ABO#9:<>M�E#587 3 5'A>Q'M'7I<>9:; P ~õ~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶'»
hÜ<>Q�OZ7IJS¶�~·» F E�J ® 5 P U�A>JyM'R!5'E�JL�'M�ABOZ9:<>M�E�587 3 58U#U#7:M�5'TC;/9KM�9:;ZJiD 3 E]9:;ZJ�DI<BD|M'R�E#J�OZ7I5'A�E#JL9 Ø

�vM'7:=0DL~¯~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¶�¿

hÜ<>Q�OZ7IJS»�~ � cy;ZJ 2 M ®�Ø U�O#D:;#<YEZQ�J�E(�0<>7:M�E P J�E(9L~�~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ » �
hÜ<>Q�OZ7IJS»�~·¶ p0J�E#DKM'7ID^;#5"�'J�5�7C5'EZQ'J[M'R�M�EZJSTwJ�ABA+5'E G 587:J[W ® J G 9KM-9:;ZJ[7IM 2 M'9L~%~6~6~[~6~6~[~ » �
hÜ<>Q�OZ7IJS»�~·» }fJ�EZJL9:<BT[7:JLU�7:J�DKJ�E(9:589:<>M�E�O#DKJ G <BEVM�OZ7yD:< P O#AY589:<>M�E#DL~¯~6~[~6~6~[~S~6~6~[~6~6~[~ º]¼
hÜ<>Q�OZ7IJS»�~Âº ¾iJ�OZ7:M0TwM�E(9K7:M�ABA>JL7�R�M'7��y;#<YTI;Ö9:;#J�Q'J�EZJL9:<YT-7:JLU�7:J�DKJ�E(9:589:<>M�Ek<BD�DI;ZM"�yE�<BEâh�<BQ Ø

O#7:JS»�~·»�~�~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ º �
hÜ<>Q�OZ7IJS»�~ È b@M P U�587I<BD:M�EVM'R¸TwM P)P M�E#A 3 O#DKJ G Tw7:M�DIDKM"�'JL7iDK9K7I589KJLQ�<>J�DL~s~6~6~[~S~6~6~[~6~6~[~ È8Á
hÜ<>Q�OZ7IJS»�~·¼ h�7:M P <BE#<B9:<B5'AyU�M'U�O�AB589:<>M�E#D/TwM�E#D:<BD:9:<BEZQ�M'R�;#<>Q�;�A 3 O#E0W�9�7:M 2 M'9NTwM�E(9K7:M�ABA>JL7ID��

JL�'M�AYOZ9:<>M�ENU#7IM G O�TwJ�D 2 JL9K9KJL7"�ZW�9K9KJL7yTwM�E(9K7:M�ABA>JL7CDL~Ð~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È0�
hÜ<>Q�OZ7IJS»�~Þ¿ b@M P U�587I589:<>�'JÜU�JL7:R�M'7 P 5'E�TwJ�D+M'R(R�JLJ G Ø R�M'7:�@587 G 5'E G 7IJ�TLOZ7:7:J�E(9!EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID�~

edJ�TLOZ7:7:J�E(96EZJL9.�zM'7:=0D6TwM�E(9:5'<BEÖAB< P <>9KJ G Ø G JLU�9:; P J P M'7 3 �$5'E G ;#J�E#TwJ G MV�zJ�AYA
M�E�9:;ZJ69:5'DK=�
#R�JLJ G Ø R�M'7I�v587 G EZJL9Ë�vM'7:=0D_U�JL7:R�M'7 P 7I589:;ZJL7_U�M�M'7IA 3 ~×~6~6~[~6~6~[~ È »

hÜ<>Q�OZ7IJS»�~ � cy;ZJ 2 J�DK9)7:J�TLO#7:7:J�E(9��
eye
��EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7��
�y<>9:;ZM�OZ9�5'E 3 ;#< G#G J�E�O#E#<B9:D	�
9:;�589��v5'D G <BD:TwM"�'JL7IJ G 2(3 JL�'M�ABOZ9:<>M�E!~ F DK9K7:M�EZQÖEZJLQ�589:<B�'J�DKJ�A>R Ø A>M(M'UÏ589�9:;#J
R�M'7:�@587 G P M��'J��
h��zO#E�<>9 P 58='J�D_9:;ZJS7:M 2 M'9
����������������� P M"�'J�5'E G 9:OZ7IE�5'Tw9:<BM�E#DL~ È º

hÜ<>Q�OZ7IJS»�~ � F Tw9:<>M�E#D_U	JL7IR�M'7 P J G 2�3 9:;ZJ[7:M 2 M'9:D_O#DI<BEZQ�9:;ZJ 2 J�DK9@R�JLJ G Ø R�M'7:�@587 G �
h�h��v5'E G
7IJ�TLOZ7:7:J�E(9��
eye
��EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID G <BD:TwM"�'JL7IJ G 2�3 JL�'M�ABO#9:<>M�E+~ÏliJL7:J'� Á �@¶��
5'E G Ø ¶[7IJLU#7:J�DKJ�E(9|R�M'7:�v587 G P M��'J�DL�(7C<>Q�;]9%9:OZ7IE#DL�(5'E G A>JLR�9|9:OZ7CE#DÜ7:J�DKU�J�Tw9:<>�'J�A 3 ~
cy;ZJ[7:M 2 M'9 2 J�;#5��0<>M'7_M�EN9:;#J67I<>Q�;(9^�v5'D_U#7:M G O#TwJ G 2�3 9:;#J[7:J�TLOZ7:7:J�E(9_EZJ�OZ7IM Ø
TwM�E(9K7:M�ABABJL7yD:;ZM��yE�<BEVhÜ<>Q�OZ7IJS»�~ � ~ ~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È'È



® <B<

hÜ<>Q�OZ7IJS»�~ �LÁ cy;ZJ�< P U�M'7:9:5'E#TwJ�M'R|7:J�TLOZ7:7IJ�E]9[AB<BE#=�DdTL5'E 2 J G J P M�E�DK9K7I589KJ G 2(3 TwM P U�587I<YEZQ
9:;#J6W�9:EZJ�DIDKJ�D_M'R|9:;#J 2 J�DK9_7:M 2 M'9:Dd�y<>9:;�5'E G �y<B9:;ZM�OZ9^9:;ZJ�<>7d7:J�TLOZ7:7IJ�E]9iAB<BEZ=0DL~
edJ P M"�85'A¸M'R|9:;ZJ�7:J�TLOZ7:7:J�E(9fAB<BEZ=0D_TL5'E 2 J�DKJLJ�Es9KM G 7I5'DK9:<BTL5'AYA 3 7:J G O#TwJ�7:M 2 M'9
W�9:EZJ�D:DL~x~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È ¿

hÜ<>Q�OZ7IJS»�~ �'� edM 2 M'9_W�9:EZJ�DIDKJ�D_�y;#J�E�;#< G#G J�E�O#E#<>9:Dy587:J�5'ABABM"�vJ G <BEN9:;#J�EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CDL~
lf< G#G J�ENO#E#<>9:D^TL5'E 2 J�DKJLJ�E�9KM-DI<>Q�E#<XW�TL5'E(9:A 3 J�E#;#5'E#TwJ69:;#J[W�9:EZJ�D:D:J�D_M'R�R�JLJ G Ø
R�M'7:�@587 G EZJL9.�zM'7I=�DL~[~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ È'�

hÜ<>Q�OZ7IJS»�~ � ¶ j�JL7:R�M'7 P 5'E�TwJiM'R$9:;ZJ 2 J�DK9zR�JLJ G Ø R�M'7:�@587 G EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7IDzR�7IM P J�5'TC;NM'R�9:;#J
JL�'M�AYOZ9:<>M�E#587 3 7IO#E�DL�0�y<>9:;N5'E G �d<>9:;ZM�OZ9^;#< G�G J�EVO#E#<>9:DL~¸~[~6~6~[~S~6~6~[~6~6~[~ ¼ Á

hÜ<>Q�OZ7IJS»�~ � » j�JL7:R�M'7 P 5'E�TwJsM'RS9:;ZJ 2 J�DK9/7:J�TLOZ7I7:J�E]9VEZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CD-R�7:M P J�5'TI;ÇM'R69:;#J
JL�'M�AYOZ9:<>M�E#587 3 7IO#E�DL�0�y<>9:;N5'E G �d<>9:;ZM�OZ9^;#< G�G J�EVO#E#<>9:DL~¸~[~6~6~[~S~6~6~[~6~6~[~ ¼ �

hÜ<>Q�OZ7IJS»�~ � º ?vJ�;#5"��<BM'7yM'R¸9:;ZJ 2 J�DK9^R�JLJ G Ø R�M'7I�v587 G EZJL9Ë�vM'7:=V�y<>9:;N;#< G#G J�EVO#E#<>9:D���9:;�589_�v5'D
G <BD:TwM"�'JL7IJ G 2(3 JL�'M�ABOZ9:<BM�E+~�ldJL7IJ Á �@¶��^5'E G Ø ¶õ7IJLU#7:J�DKJ�E(9�R�M'7I�v587 G P M"�'J�DL�
7C<>Q�;]9^9:O#7IE#DL�Z5'E G ABJLR�9^9:OZ7CE#D@7:J�DKU�J�Tw9:<>�'J�A 3 ~�~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼'¶

hÜ<>Q�OZ7IJS»�~ ��È cy;ZJ 2 J�D:9^R�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7:=V�y<B9:;N;#< G#G J�E/O#E#<B9:DL� G <BD:TwM��'JL7:J G 2�3 JL�'M�ABO Ø
9:<BM�E+~ F A>9:;ZM�OZQ�;x9:;#<BDdEZJL9Ë�vM'7:=�;#5'DfDKJL�'J�Eõ;#< G#G J�E�O#E�<>9:DL��<>9dJwÎ	J�Tw9:<B�'J�A 3 O#D:J�D
M�E�A 3 9:;Z7IJLJ'~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼'»

hÜ<>Q�OZ7IJS»�~ � ¼ ¾fO P�2 JL7^M'R�;�< G#G J�EVO#E#<B9:DvO�DKJ G 2�3 9:;ZJSJL�'M�A>�'J G EZJL9.�zM'7I=�DL~Ç~[~S~6~6~[~6~6~[~ ¼&º
hÜ<>Q�OZ7IJS»�~ � ¿ j�JL7:R�M'7 P 5'E�TwJ6M'R$9:;#J67:M 2 M'9:D^�y<>9:; G <XÎ	JL7IJ�E]9^M�OZ9KU�OZ9_TwM G <BEZQ�DK9K7I589KJLQ�<>J�D�~d~6~[~ ¼ È
hÜ<>Q�OZ7IJS»�~ ��� ?@5'DKJ�AY<BEZJsJ ® U�JL7I< P J�E]9:D/9KM�TwM P U�587:Jõ7I5'E G M P �v5'A>=	�y7C5'E G M P DKJ�587ITC;+�i5'E G

JL�'M�AYOZ9:<>M�E#587 3 DKJ�587ITC;+~¸~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼'¼
hÜ<>Q�OZ7IJS»�~ ��� b@M P U�587I<BD:M�E�M'R$9K7I5'<BA Ø AY<>='J 2 J�;#5"��<BM'7ID��úc^e � �#c_ei¶��#5'E G c^ef»��:�Z�y<>9:;/7:JLQ�O#AY587

2 M ®(Ø U�O�D:;#<BEZQ 2 J�;#5��0<>M'7ID��
ed` �:~�~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¼ �

hÜ<>Q�OZ7IJ[ºZ~ � j�JL7:R�M'7 P 5'E�TwJ_M'R�7:M 2 M'9:DÜ�y<>9:;�R�JLJ G Ø R�M'7:�v587 G EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID��d<>9:;�56D:< P U�A>J
R�JLJ G 2 5'TI= P J�TI;#5'E�<BD P ~�~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿'¿

hÜ<>Q�OZ7IJ[ºZ~·¶ cy;ZJ 2 J�DK9zR�JLJ G Ø R�M'7:�@587 G EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7%JL�'M�AB�'J G �d<>9:;)9:;ZJiR�JLJ G 2 5'T:= P J�TI; Ø
5'E�<BD P ~ê~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿'¿

hÜ<>Q�OZ7IJ[ºZ~·» ?vJ�;#5"��<BM'7^M'R�9:;ZJi7:M 2 M'9@�y<>9:;�9:;ZJ 2 J�D:9zR�JLJ G Ø R�M'7:�v587 G E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7^5'E G 5
DI< P U�A>JiR�JLJ G 2 5'T:= P J�TC;#5'E#<BD P ~â~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ¿ �

hÜ<>Q�OZ7IJ[ºZ~Âº rsO#A>9:< Ø 7:J�DKM�ABOZ9:<BM�E�7IJLU#7:J�DKJ�E(9:589:<>M�ENM'RÜDKJ�E#D:M'7 3 <YEZU�OZ9:DL~�~[~6~6~[~S~6~6~[~6~6~[~ �0�
hÜ<>Q�OZ7IJ[ºZ~ È ?vJ�DK9dEZJL9Ë�vM'7:=V�y<>9:;NDKJ�E�DKM'7_JL�'M�ABOZ9:<BM�E+~^~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¶



® <B<Y<

hÜ<>Q�OZ7IJ[ºZ~·¼ `[<BD:9K7I< 2 OZ9:<BM�E�M'R|D:J�E#DKM'7IDd<BEV9:;ZJ 2 J�DK9y7:M 2 M'9:D_U#7:M G O#TwJ G <YENJ�5'TI;sM'R�9:;ZJSJL�'M Ø
AYOZ9:<>M�E#587 3 7IO#E#DL~�~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º

hÜ<>Q�OZ7IJ[ºZ~Þ¿ `[<BD:9K7I< 2 OZ9:<BM�E-M'RÜDKJ�E#D:M'7ID_<BEV7:M 2 M'9:D^JL�'M�AB�'J G �y<>9:;ND:J�E#DKM'7yEZM�<YDKJ'~@~6~6~[~6~6~[~ �'�
hÜ<>Q�OZ7IJ[ºZ~ � `fJ�Tw7:J�5'D:J�<BE/W�9:E#J�D:D^�y<>9:;V9:;#J67:J P M��&5'A+M'RÜDKJ�E�DKM'7 3 EZM�<BDKJ'~N~6~[~S~6~6~[~6~6~[~ �'�
hÜ<>Q�OZ7IJ[ºZ~ � `fJ�Tw7:J�5'D:J�<BE/W�9:E#J�D:D^�y<>9:;V9:;#J67:J P M��&5'A+M'R�M�OZ9KU�OZ9_EZM�<BDKJ'~­~6~[~S~6~6~[~6~6~[~ �0�
hÜ<>Q�OZ7IJ[ºZ~ �LÁ `[<BD:9K7I< 2 OZ9:<BM�E-M'RÜDKJ�E#D:M'7ID_<BEV7:M 2 M'9:D^JL�'M�AB�'J G �y<>9:;NE#M�<BD 3 M�OZ9KU�OZ9:DL~d~6~[~6~6~[~ � ¶
hÜ<>Q�OZ7IJ[ºZ~ �'� j�JL7:R�M'7 P 5'E�TwJdM'R!JL�'M�AB�'J G 7:J�TLOZ7:7:J�E(9@EZJL9Ë�vM'7:=0DzJL�85'ABO#589KJ G �y<B9:;�5'E G �y<>9:;#M�OZ9

E#M�<BDKJ�DL~ê~[~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � »
hÜ<>Q�OZ7IJ[ºZ~ � ¶ `[<BD:9K7I< 2 OZ9:<BM�E�M'RzD:J�E#DKM'7IDf<BEx7:M 2 M'9:DfJL�'M�A>�'J G �y<B9:;xEZM�<YD 3 DKJ�E#D:M'7IDf5'E G EZM�<BD 3

M�O#9KU�OZ9:DL~ê~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º
hÜ<>Q�OZ7IJ[ºZ~ � » j�JL7:R�M'7 P 5'E�TwJ_M'R�9:;ZJ 2 J�DK9|JL�'M�A>�'J G R�JLJ G Ø R�M'7I�v587 G EZJL9Ë�vM'7:=0D!�
�y<B9:;)EZMS;#< G#G J�E

O�E#<>9:D	�ÜJL�85'ABO#589KJ G �d<>9:;N5'E G �y<>9:;#M�OZ9_EZM�<BDKJ�D�~(~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'È

hÜ<>Q�OZ7IJ È ~ � ?vJ�DK9y7:M 2 M'9 G J�D:<>Q�ENJL�'M�AB�'J G �y<>9:;N<YEZJ ® ;�5'O#DK9:< 2 ABJ 2 589K9KJL7 3 U�M"�vJL7�~s~6~[~6~6~[~ �LÁ º
hÜ<>Q�OZ7IJ È ~·¶ `[<BD:9K7I< 2 OZ9:<BM�EdM'R#D:J�E#DKM'7ID!<YE[7:M 2 M'9:D!JL�'M�A>�'J G �y<>9:;S<BEZJ ® ;#5'O#DK9:< 2 A>J 2 589K9KJL7 3 U�M"�vJL7�~ �LÁ�È
hÜ<>Q�OZ7IJ È ~·» ?vJ�DK9/7:M 2 M'9 G J�DI<>Q�EÏJL�'M�A>�'J G �y<>9:;�AB< P <B9KJ G 2 589K9KJL7 3 U�M"�vJL7�5'E G EZM�U	M��zJL7

D:M�OZ7ITwJ�DL~ô~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ ¿
hÜ<>Q�OZ7IJ È ~Âº `[<BD:9K7I< 2 OZ9:<BM�E�M'R6D:J�E#DKM'7ID)<YE�7:M 2 M'9:D)JL�'M�A>�'J G �y<>9:; AB< P <>9KJ G 2 589K9KJL7 3 U	M��zJL7

5'E G EZM�U�M"�vJL7yDKM�OZ7CTwJ�DL~ä~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ��
hÜ<>Q�OZ7IJ È ~ È n$M�TL589:<BM�E#D^M'R�9:;ZJ[9Ë�vM)W ® J G U�M��zJL7yD:M�OZ7ITwJ�DL~Ü~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �LÁ��
hÜ<>Q�OZ7IJ È ~·¼ `[<BD:9K7I< 2 OZ9:<BM�EÖM'RdD:J�E#DKM'7ID�<BE�7:M 2 M'9:D�JL�'M�A>�'J G �d<>9:;âU�M��zJL7)DKM�O#7ITwJ�D�<BE�W ® J G

U�M�D:<B9:<>M�E#D@5'A>M�EZQ)9.�zM-�v5'ABAYDL~ö~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�LÁ
hÜ<>Q�OZ7IJ È ~Þ¿ ?vJ�DK9d7:M 2 M'9 G J�D:<BQ�EVJL�'M�A>�'J G <YENJ�E]�0<>7:M�E P J�E]9:D_�y<>9:;NU�M"�vJL7dD:M�OZ7ITwJ�Dy<YEVW ® J G

U�M�D:<B9:<>M�E#D@5'A>M�EZQ)9.�zM-�v5'ABAYDL~ö~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'�'�
hÜ<>Q�OZ7IJ È ~ � `[<BD:9K7I< 2 OZ9:<BM�E-M'R¸DKJ�E#DKM'7ID^<YEV7:M 2 M'9:D@JL�'M�A>�'J G <BEVJ�E(��<B7:M�E P J�E(9:D@�y<>9:;/7I5'E G M P

U�M��zJL7yD:M�OZ7ITwJSA>M0TL589:<>M�E#D�~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'� ¶
hÜ<>Q�OZ7IJ È ~ � ?vJ�DK9[7IM 2 M'9 G J�DI<>Q�EsJL�'M�A>�'J G <BEsJ�E(��<>7IM�E P J�E(9:Df�y<>9:;x7I5'E G M P U�M"�vJL76DKM�OZ7CTwJ

ABM�TL589:<>M�E�DL~0~6~6~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'� »
hÜ<>Q�OZ7IJ È ~ �LÁ `[<BD:9K7I< 2 OZ9:<BM�E[M'R�DKJ�E#D:M'7ID�<BES7IM 2 M'9:D¸JL�'M�A>�'J G �d<>9:;69:;ZJ^DKU�589:<B5'A(ABJ�587IE#<BEZQ P J�TI; Ø

5'E�<BD P 5'E G W ® J G 9:;Z7IJ�D:;ZM�A G D�~¹~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'���
hÜ<>Q�OZ7IJ È ~ �'� `fJ�D:<BQ�EkM'Ry9:;ZJ 2 J�DK9�7:M 2 M'9�JL�'M�A>�'J G �y<B9:;âW ® J G 9:;Z7:J�DI;ZM�A G D�<BE�9:;ZJNDKU�589:<Y5'A

ABJ�587IE#<BEZQ P J�TC;#5'E#<BD P ~¦~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ �'���



® <B�

hÜ<>Q�OZ7IJ È ~ � ¶ ?vJ�DK9�7:M 2 M'9 G J�D:<>Q�E[TwM Ø JL�'M�A>�'J G �y<B9:;f9:;ZJÜ9:;Z7:J�D:;#M�A G DL~!n¸?@c!"[»'¶'¼^5'E G lf?@c!" �0��� ~ � ¶ �
hÜ<>Q�OZ7IJ È ~ � » `[<BD:9K7I< 2 OZ9:<BM�E-M'RÜDKJ�E#D:M'7ID_<BEV7:M 2 M'9:D^�d<>9:;VJL�'M�A>�'J G 9:;#7:J�D:;ZM�A G DL~$~S~6~6~[~6~6~[~ � ¶'¶

hÜ<>Q�OZ7IJ�¿(~ � F E#589KM P�3 M'R¸9:;#J6;#<>U#U�M0TL5 P U�5'A	R�M'7 P 589:<>M�E+~�~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � º �

hÜ<>Q�OZ7IJ � ~ � b@M P U�OZ9:589:<>M�E�5'A P M G J�A�M'R¸9:;#J6;#<>U#U�M0TL5 P U�O#DL~Ü~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È ¿
hÜ<>Q�OZ7IJ � ~·¶ F D:TC;ZJ P 589:<BT[M'RÜ;#<BU#U�M�TL5 P U�5'A�A>M0TL5'AB<>ì�589:<BM�E+~%~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��È'�
hÜ<>Q�OZ7IJ � ~·» F D:TC;ZJ P 589:<BT[M'RÜ465'A P 5'E/W�A>9KJL7I<YEZQZ~(~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ � ¼'¶

hÜ<>Q�OZ7IJ � ~ � cy;ZJ%D:< P O#AB589:<BM�E[J�E]�0<>7:M�E P J�E]9$�y<>9:;6DI< ® < G J�E(9:<BTL5'A]AB5'E G P 587:=0DL~�c_;#J%�@5'ABABD�587IJ
< P U�J�EZJL9K7I5 2 A>J'~vmoR¸9:;#J P 5 ® < P O P DKJ�E#D:M'7d7I5'E#Q'J�<BDdAB< P <>9KJ G 9KM �LÁ O�E#<>9:DL�#9:;#J
DI;#5 G J G 7:JLQ�<>M�E�D|587:J^U�JL7ITwJLU#9:O#5'AYA 3 5'AB<B5'D:J G �]<ú~ÂJ'~>��9:;#J_7:M 2 M'9Ü7:J�TwJ�<>�'J�D|< G J�E]9:<YTL5'A
D:J�E#DKM'7 3 <BEZU�O#9:Dv<YEV9:;ZJ69Ë�vM)7:JLQ�<BM�E#DL~/~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� º

hÜ<>Q�OZ7IJ � ~·¶ p09:589KJSM'RÜ9:;ZJSD 3 DK9KJ P 58R�9KJL7dM�EZJ�DK9KJLU!~vjzAB5'TwJSW�J�A G TwJ�E(9KJL7IDi5'A>M�EZQ��y<>9:;N9:;ZJ�<B7
�8587I<B5'E�TwJ�D#� G <BDKU�AY5 3 J G 5'D-¶�~ È�$ TL<>7CTLA>J�D	�6587:JND:;ZM��yEkM�Ek9:;ZJ�A>JLR�9L�%�y;�<BA>J-9:;#J
U�AB5'TwJ P 58U%�
M'7[b F � W�7I<BEZQ�W�J�A G �Ü<YD_D:;ZM��yENM�EN9:;ZJ[7C<>Q�;]9L~f~6~[~S~6~6~[~6~6~[~ ��� ¿

hÜ<>Q�OZ7IJ � ~·» p09:589KJ�M'R%9:;ZJ)D 3 DK9KJ P 58R�9KJL7 �LÁ DK9KJLU�DfM'RzJ ® U�A>M'7I589:<>M�E+~�c_;ZJ��&587C<B5'E#TwJ�M'R%9:;#J
U�AB5'TwJ[W�J�A G J�DK9:< P 589KJ�DdDK9KJ�5 G <BA 3 <BE#Tw7IJ�5'DKJ6�y<>9:;#M�OZ9^7:JL�0<BD:<>9:D^9KM�U�AB5'TwJ�Dy��<BDI<>9KJ G
J�587CAB<>JL7�~�jzAY5'TwJ P 58U�D:;#M"�yD@W�7I<BEZQ�W�J�A G D@M'R G <>Î	JL7:J�E(9_D:;#58U�J�D_5'E G D:<>ìLJ�DL~^~6~[~ ���'�

hÜ<>Q�OZ7IJ � ~Âº p09:589KJ�M'R^9:;ZJ/D 3 DK9KJ P 58R�9KJL7 �LÁ'Á J ® U�A>M'7I589:<BM�EâDK9KJLU�D�~�c_;ZJ)7IM 2 M'9�<BD6EZM��¯589
5�U�AB5'TwJ�9:;#589f<BDyU�JL7ITwJLU�9:O#5'ABA 3 5'AB<B5'DKJ G 9KMV<>9:DdD:9:587:9:<BEZQ�U�AB5'TwJ'~ildM��zJL�'JL7��+9:;#J
rs5';#5'AB5'E#M 2 <BDf9KJ�DK9STwM'7I7:J�Tw9:A 3 TLAB5'D:D:<>W�J�Df9:;#<BD[5'D65�EZJL�ÀU�AB5'TwJ'~�p�M P J)M'Rz9:;#J
b F � TwJ�ABAYD_;#5��'JSJ ® 9K7:J P J�A 3 D P 5'ABA	W�7C<BEZQ�W�J�A G DL~À~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���'�

hÜ<>Q�OZ7IJ � ~ È hÜ<>7C<BEZQ/W�J�A G D6M'Rdb F »�5'E G b F � O#E�<>9:DL~Vb F »�O#E#<>9 Á 7IJ�DKU�M�E G D[9KMxU	JL7CTwJLU Ø
9:O�5'ABA 3 5'AB<B5'D:J G U�AY5'TwJ�DL~scy;#<BDS5 P�2 <>Q�O�<>9 3 <BD�7:J�DKM�AB�'J G 2�3 9:;ZJVrs5';#5'AB5'EZM 2 <YD
G <BDK9:5'E#TwJ�<BEx9:;ZJ-b F � AB5 3 JL7[�y<>9:;�b F � O�E#<>9:D Á 5'E G ¼ � 7IJ�DKU�M�E G <BEZQ-9KM/9:;#J
9.�zM/5'AB<B5'DKJ G U�AB5'TwJ�DL~ë~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ���8Á

hÜ<>Q�OZ7IJ � ~·¼ F R�9KJL7^¶ Á'Á J ® U�A>M'7I589:<BM�E�DK9KJLU�Dz9:;#JdJL7:7IM'7 2 JL9.�zJLJ�E/9:;ZJf5'Tw9:O#5'A+5'E G J�DK9:< P 589KJ G

U�M�D:<B9:<>M�E#D$M'R�9:;ZJ@7:M 2 M'9|<BD�\�O#<>9KJ^5'AB587 P <BEZQZ~¸ldM��zJL�'JL7��(9:;ZJ^7:M 2 M'9ÜTL5'E#EZM'9|TwM'7 Ø
7IJ�Tw9|9:;#<BDÜJL7I7:M'7%�y<B9:;ZM�OZ9Ü7:JL�0<BD:<>9:<YEZQdU�AB5'TwJ�D|R�M'7%�y;�<BTI;�<>9z5'D%5'TLTLOZ7I589KJdJ�DK9:< P 589KJ�D�~ ���0�

hÜ<>Q�OZ7IJ � ~Þ¿ p 3 DK9KJ P DK9:589KJf589z9:;ZJdJ�E G M'R+J ® U�A>M'7C589:<>M�E+~Üc_;ZJ_7IM 2 M'9|W�E#5'ABA 3 7:JL�0<BD:<>9:D|R�5 P <YA Ø
<Y587^U�AB5'TwJ�Dy5'E G D:<>Q�E#<XW	TL5'E]9:A 3 TwM'7:7:J�Tw9:Dd<>9:D^U�M�D:<>9:<>M�EVJ�D:9:< P 589KJ6JL7:7IM'7�~_~[~6~6~[~ ��� ¶

hÜ<>Q�OZ7IJ � ~ � c$7I5�tKJ�Tw9KM'7 3 R�M�AYA>M"�vJ G 2�3 9:;#J[7:M 2 M'9 G OZ7I<BE#Q�9:;ZJSJ ® U�ABM'7I589:<>M�ENU�;�5'DKJ'~#~[~6~6~[~ ��� »



® �

hÜ<>Q�OZ7IJ � ~ � cy;ZJ6=0< G E#58U#U�J G 7:M 2 M'9 G M(J�DdEZM'9i7:J�A>M0TL5'AB<>ìLJ 2 J�TL5'O#DKJ�<>9 G JL9KJ�Tw9:DiU�JL7ITwJLU#9:O�5'A
5'AY<B5'D:<BEZQZ~¸mo9zD:< P U�A 3�P M"�'J�D@7I5'E G M P A 3 A>M�M'=�<YEZQ6R�M'7v5�DKJ�E#DKM'7C<BA 3 O#E#<B\�OZJ^U�AY5'TwJ
589y�y;#<BTC;V9KM-A>M0TL5'AB<>ìLJ'~	~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� º

hÜ<>Q�OZ7IJ � ~ �LÁ F R�9KJL7 �LÁ 7I5'E G M P DK9KJLU�D^9:;#J67:M 2 M'9^7:J�5'TI;#J�Dy5)DKJ�E�DKM'7I<BA 3 O#E#<B\�OZJiU�AB5'TwJ'~%cy;ZJ
4S5'A P 5'E�W�A>9KJL7I<BE#Q P J�TI;�5'E#<BD P <BExM�OZ7 P M G J�A!7:J�A>M0TL5'AB<>ìLJ�Di9:;ZJ�7:M 2 M'9y9KMV9:;#<YD
U�AB5'TwJ'�]OZU G 589:<BE#QdEZM'9ÜM�E#A 3 <>9:D�U�M�D:<>9:<>M�E�J�DK9:< P 589KJ 2 OZ9Ü5'ABDKM[<>9:D��8587I<B5'E�TwJ'~�cy;ZJ
ABM�TL5'AB<BìLJ G 7:M 2 M'9fTL5'Ex9:;#J�E P M��'J�9KM�M'9:;ZJL7fU�AY5'TwJ�DdM�Ex9:;ZJ P 58Uõ5'E G R
OZ7:9:;#JL7
< P U#7:M��'J6<>9:D^U�M�D:<>9:<>M�E/J�DK9:< P 589KJS5'DyDI;ZM"�yE�<BEV9:;ZJ[U�<BTw9:O#7:J[M�EN9:;ZJ67C<>Q�;]9L~0~6~[~ ���'È

hÜ<>Q�OZ7IJ � ~ �'� b@M P U�587I<BD:M�ESM'R�W�E#5'A(7:M 2 M'9�U	M�DI<>9:<>M�E�JL7:7:M'7Ü�y<>9:;�5'E G �y<B9:;ZM�OZ9ÜDKU�589:<B5'A0A>J�587CE Ø
<YEZQ[5 2 <BAB<>9 3 ~$liJL7:J_9:;#J_7:M 2 M'9|DKJ�E#DKM'7CD|;#5��'Jd5[7I5'EZQ'J_M'R �LÁ O�E#<>9:DL~$m.9%<YD�U�AB5'<BE#A 3
M 2 �0<>M�O#Df9:;#5896�d<>9:;ZM�OZ9f9:;ZJ)DKU�589:<B5'AÜA>J�587IE#<YEZQ/5'E G OZU G 589KJ P J�TI;#5'E�<BD P �!9:;#J
G J�5 G Ø 7:J�T:='M�E�<BEZQõJ�DK9:< P 589KJ�D G 7I<>R�9�D:<>Q�E�<XW�TL5'E(9:A 3 5��@5 3 R�7:M P 9:;ZJV9K7IOZJ/7:M 2 M'9
U�M�D:<B9:<>M�E+~�c_;ZJyU�A>M'9vDI;ZM"�yDv9:;ZJ P J�5'E/M"�'JL7^9:;#J �LÁ'Á 9K7I5�tKJ�Tw9KM'7I<>J�D^5'A>M�E#Q��y<B9:;
9:;#J6DK9:5'E G 587 G�G JL��<Y589:<>M�E+~@~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� ¼

hÜ<>Q�OZ7IJ � ~ � ¶ ½ 7:7:M'7v<BE�9:;ZJyW�E#5'A#7IM 2 M'9%U	M�DI<>9:<>M�E��y<B9:;-DKJ�E#D:M'7%7I5'EZQ'J�Dz7:J�DK9K7C<BTw9KJ G 9KM �LÁ 5'E G
» Á O#E#<>9:D�~ Ê <>9:;�5N7I5'EZQ'J-M'R^» Á O#E#<>9:D��!9:;ZJL7:J-<YD6EZMNU�JL7ITwJLU#9:O#5'A%5'AB<B5'D:<BE#QV<YE
9:;#JyJ�E(��<>7IM�E P J�E(9L�]�y;#<YTI;)A>J�5 G D|9KM 2 JL9K9KJL7@A>M0TL5'AB<>ì�589:<>M�E+~ Ê <>9:;-5S7I5'EZQ'JdM'R �LÁ
O�E#<>9:D^U�JL7ITwJLU#9:O�5'A!5'AB<B5'D:<YEZQ)<BE(9KJL7:R�JL7IJ�D^�y<>9:;�R�5'<>9:;#R�O#A P 58UxA>J�587IE�<BEZQZ�Z9:;ZJL7:J 2�3
TwM�E�TwJ G <BEZQ)AB587IQ'JL7_U�M�D:<>9:<>M�EVJL7:7IM'7IDL~y~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~ ��� ¿

hÜ<>Q�OZ7IJ � ~ � » lf<>U#U�M0TL5 P U�5'A|4S5'A P 5'E�W	A>9KJL7I<BEZQxOZU G 589KJ�D6U�AY5'TwJ)W�J�A G TwJ�E]9KJL7CD�<YEâ5 G#G <B9:<>M�E
9KM-9:;ZJ[7:M 2 M'9LþÿD_U�M�D:<>9:<BM�E�J�D:9:< P 589KJ'��ABJ�5 G <BEZQ�9KM-A>M��zJL7iA>M0TL5'AB<>ì�589:<>M�EVJL7:7IM'7�~�~[~ ���'�

hÜ<>Q�OZ7IJ � ~ � º rxJ�5'E)E�O P�2 JL7CD$M'R ½ bf��b F »��]5'E G b F � O�E#<>9:D�Tw7:J�589KJ G 2�3 9:;#J_DKU�589:<B5'AZA>J�587CE Ø
<YEZQND 3 D:9KJ P ��Q�<>�'J�EâDKJ�E#DKM'767C5'EZQ'J�M'R �LÁ O#E#<>9:DL~�c_;#J�E�O P�2 JL7IDfM'R^b F »N5'E G
b F � O#E#<>9:D¸D:TL5'A>J@OZU��zJ�AYA]�y<B9:;�<BE�Tw7:J�5'DKJ@<BES7C5'EZQ'JzJL7I7:M'7�~¸ldM��zJL�'JL7��(9:;ZJ^E(O P Ø
2 JL76M'Ryb F � O�E#<>9:D[<BD P M'7:J)9:;#5'Ekb F »NO#E#<>9:D 2 J�TL5'O�DKJ)9:;ZJ-D 3 DK9KJ P Tw7:J�589KJ�D
P M'7:J�b F � O#E#<>9:D@9KM-7:J�DKM�A>�'J6U�JL7ITwJLU�9:O#5'A+5 PS2 <>Q�O#<>9:<>J�D�~�~[~6~6~[~S~6~6~[~6~6~[~ ���'�

hÜ<>Q�OZ7IJ � ~ ��È m�E#Tw7:J�5'DI<BEZQ[7I5'EZQ'JdJL7:7:M'7v5&Î	J�Tw9:Dv9:;ZJyE�O P�2 JL7IDÜM'R ½ bÏO#E#<>9:DÜ7IJ�\(O#<B7:J G 2 OZ9%E#M'9
9:;#JdE�O PS2 JL7|M'R+U�AB5'TwJ�D%7IJLU#7:J�DKJ�E(9KJ G �ú<YE G <BTL589KJ G 2�3 9:;ZJiE(O P�2 JL7%M'R$b F »65'E G
b F � O#E#<>9:D��:~fp0<BE�TwJS9:;ZJL7:J�<BDiEZM/U	JL7CTwJLU#9:O#5'A�5'AY<B5'D:<BEZQ��y<>9:;xDKJ�E#DKM'7f7I5'EZQ'J�M'R
» Á O#E#<>9:DL�09:;ZJ�E(O P�2 JL7^M'RÜb F »�O�E#<>9:D@J�\�O#5'A�9:;ZJSE�O P�2 JL7^M'R%b F � O#E#<B9:DL~�~[~�¶ Á'Á



® �0<

hÜ<>Q�OZ7IJ � ~ � ¼ rsO#A>9:< Ø 7:J�DKM�ABOZ9:<BM�EÏ7:JLU#7IJ�DKJ�E]9:589:<BM�E�M'R�DKU�5'TwJ'~ÀliJL7:J'�yR�7:J�\�OZJ�E]9:A 3 ��<BDI<>9KJ G M'7
9:;#M'7:M�OZQ�;#A 3 J ® U�A>M'7:J G 7:JLQ�<>M�E#D$M'R#9:;ZJzJ�E]�0<>7:M�E P J�E]9¸587:Jv7:JLU#7:J�DKJ�E(9KJ G 2(36P M'7IJ
b F � O#E�<>9:D¸�y<>9:;�D P 5'AYA>JL7¸W�7I<BEZQdW�J�A G DL�'�y;#<BABJvTLOZ7CDKM'7I<BA 3 J ® U�A>M'7IJ G 7:JLQ�<>M�E#D|587IJ
7IJLU#7:J�DKJ�E(9KJ G 2(3 R�JL�vJL7|b F � O#E#<>9:D$�y<>9:;�AB587:Q'JL7¸W�7I<YEZQ^W�J�A G DL~$c_;#J|W�7I<YEZQ_W�J�A G D
M'R�5)D:5 P U�A>J[M'R|b F � O#E#<>9:D@R�7:M P G <XÎ�JL7:J�E(9^7:JLQ�<>M�E#Dy587:JSD:;ZM��yE+~�~6~6~[~6~6~[~�¶ ÁZ�

hÜ<>Q�OZ7IJ �LÁ ~ � a[EZJ�AB5'E G P 587:=�J ® U�JL7I< P J�E(9L~xn$JLR�9Lu�c�7I5'<YE#<BEZQ�J�E(�0<>7:M�E P J�E(9��y<>9:;�Q'M�5'AvABM Ø
TL589:<BM�E�<BE�5ÖW ® J G 7:J�AB589:<>M�E#DI;#<>UÏ9KMk5âD:<YEZQ�A>J�AB5'E G P 587:=	~Çrx< G�G A>J'uÖp�J�587ITI;
9K7C5�t�J�Tw9KM'7I<BJ�D^M'R�9:;ZJ65'E�< P 589:D G OZ7I<YEZQS9KJ�DK9:<YEZQZ~|ed<BQ�;]9Luzp�J�587CTI;N;#<BD:9KM'Q'7I5 P D@M'R
9:;#J65'E#< P 589:DL~�~[~6~6~S~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ �'�

hÜ<>Q�OZ7IJ �LÁ ~·¶ c_�zM AY5'E G P 587:=*J ® U	JL7C< P J�E(9:DL~×n$JLR�9Lu�c$7I5'<BE#<BE#QkTwM�EZW�Q�OZ7I589:<>M�Eû�y<>9:;Ç9.�zM
AY5'E G P 587:=0D[5'E G 9:;#J)Q'M�5'A|J�\�O#< G <YDK9:5'E]9[R�7:M P 9:;#J)9Ë�vMZ~Ved<>Q�;(9Lu�p�J�587ITC;â;#<YD Ø
9KM'Q'7C5 P M'R�9:;ZJ65'E#< P 589:D G OZ7I<YEZQ�9KJ�D:9:Dy�y<B9:;VQ'M�5'A+7:J P M��'J G ~�~[~S~6~6~[~6~6~[~�¶ �'�

hÜ<>Q�OZ7IJ �LÁ ~·» c_�zM�AB5'E G P 587:=�J ® U	JL7C< P J�E(9:DL~õn�JLR�9LuNp�J�587CTI; G <BD:9K7I< 2 OZ9:<BM�E#Df�y;ZJ�E�9K7I5'<BE#J G
�d<>9:;Ç9Ë�vMÇAB5'E G P 587:=�D 2 OZ9�9KJ�DK9KJ G �y<>9:;ûM�EZJâM'R�9:;#J P 7:J P M"�'J G ~ ei<>Q�;(9Lu
p0J�587ITI;õ;#<BD:9KM'Q'7I5 P Di�y;ZJ�Ex9KJ�DK9KJ G �y<>9:;x9:;ZJ G <BD:9:5'E#TwJ 2 JL9.�zJLJ�Eõ9:;ZJ�M'7I<>Q�<YE#5'A
AY5'E G P 587:=0D G M�O 2 ABJ G ~f~[~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶ � ¶

hÜ<>Q�OZ7IJ �LÁ ~Âº cy;Z7:JLJ@AB5'E G P 587I=iJ ® U�JL7I< P J�E(9:DL~¸n�JLR�9Lu$c$7I5'<BE#<YEZQdTwM�E0W�Q�OZ7I589:<>M�E�R�M'7�9:;ZJ@9:;Z7IJLJ
AY5'E G P 587:=�J ® U�JL7I< P J�E]9:D�~µrx< G#G A>J'u�p�J�587CTI; G <BDK9K7I< 2 OZ9:<>M�E�M'R�9:;#J�5'E#< P 589:D
�d;ZJ�Ek9KJ�DK9KJ G <BEk9:;ZJN9:;Z7:JLJxAB5'E G P 587I=âJ�E(��<>7IM�E P J�E(9L~Ïed<>Q�;(9Luxp�J�587ITC; G <YD Ø
9K7C< 2 OZ9:<>M�E/�y;#J�EV9KJ�DK9KJ G �y<B9:;NM�EZJ[M'R�9:;ZJ[9:;Z7:JLJ�AB5'E G P 587I=�D@7:J P M"�'J G ~@~6~6~[~�¶ � »

hÜ<>Q�OZ7IJ �LÁ ~ È cy;Z7:JLJ�AY5'E G P 587:=VJ ® U�JL7I< P J�E(9:DL~yn$JLR�9Lufp�J�587ITI; G <YDK9K7I< 2 O#9:<>M�E#D@�y;ZJ�Ex9K7I5'<BE#J G
�d<>9:;�9:;Z7:JLJfAB5'E G P 587:=0D 2 OZ9|9KJ�D:9KJ G �d<>9:;�M�E#A 3 M�E#JdAB5'E G P 587:=�U#7:J�DKJ�E(9L~|rx< G Ø
G A>J'u�p�J�587CTI; G <YDK9K7I< 2 O#9:<>M�E#D!�d;ZJ�E�M�EZJ_AB5'E G P 587:= G <YDK9:5'E#TwJ@�v5'D G M�O 2 A>J G�G O#7 Ø
<YEZQx9KJ�D:9:<BEZQZ~�ed<BQ�;]9LuNp�J�587ITI; G <BDK9K7I< 2 OZ9:<>M�E��y;#J�E�5'E�J ® 9K7I5�AB5'E G P 587:=��v5'D
5 G�G J GNG OZ7I<YEZQ�9KJ�DK9:<BEZQZ�Z9:;ZJL7IJ 2(3 Tw7:J�589:<BE#Q-5'ENJ ® 9K7I5�9K7I<B5'E#Q�A>J'~�~S~6~6~[~6~6~[~�¶ � º

hÜ<>Q�OZ7IJ �LÁ ~·¼ ½ D:TL58U�JSAB589KJ�E#T 3 <YEV9:;ZJ�rxM'7:7I<BD_�v589KJL7 Ø P 58ìLJ�M��'JL7d9K7C5'<BE#<BEZQ�9K7C<B5'ABD �ÍØ ¶ Á ~^n¸5 Ø
9KJ�E�T 3 <BD P J�5'D:OZ7IJ G <YEx9KJL7 P DiM'R%9:;ZJ�E(O PS2 JL7iM'R P M'9:<>M�EõDK9KJLU�Df7:J�\(O�<>7:J G 9KM
7IJ�5'TI;�9:;#J6Q'M�5'A!A>M0TL589:<>M�E+~v~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶'»

hÜ<>Q�OZ7IJ �LÁ ~Þ¿ ½ D:TL58U�J�U�589:;#D-9:58='J�E M��'JL7V9K7I<B5'ABD � ¿�9:;Z7:M�OZQ�;�¶ Á 2�3 5'E�< P 589:Dft:O#DK9-�zM'7ID:J
9:;�5'E)9:;ZJ P J G <B5'E-U	JL7IR�M'7 P JL7%<BE)J�5'TC;/Q'7:M�OZU!~Üc_;ZJyQ'7I5 3 TL<B7ITLA>J�D%<YE G <BTL589KJ_9:;#J
U�M�D:<B9:<>M�E/M'R¸9:;#J[J�D:TL58U�J6U�AB589KR�M'7 P ~Ö~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶&º



® �0<B<

hÜ<>Q�OZ7IJ �LÁ ~ � c$7I5�tKJ�Tw9KM'7I<>J�DÜR�M�ABA>M��zJ G 2(3 9:;ZJ_5'E#< P 589:DÜD:;ZM"�dE�<BE�hÜ<>Q�OZ7:J �LÁ ~Þ¿(��M�E�9:;ZJ�<>7�W�7CDK9
9KJ�D:969K7I<B5'Aú~)c_�zM�M'Rv9:;ZJ-5'E�< P 589:D6587:J-U	JL7IR�M'7 P <BEZQVc�J�DK9 F �d;#<BA>J�9:;ZJ)M'9:;ZJL7
9.�zM/587:J[U�587:9:<YTL<>U�589:<BEZQ�<BENc$J�DK9y?i~Ö~S~6~6~[~6~6~[~S~6~6~[~6~6~[~S~6~6~[~6~6~[~�¶'¶'¼

hÜ<>Q�OZ7IJ �LÁ ~ � j�JL7:R�M'7 P 5'E�TwJ_M�E-c$J�DK9 F ~�lf<BDK9KM'Q'7I5 P D:;ZM��yD|9:;ZJ G OZ7I589:<>M�E�M'R�9:< P JyDKU�J�E]9 2�3
9:;#J�5'E#< P 589:Dy<BENJ�5'TC;õ\(O#5 G 7I5'E]9L~@liJL7:J�c_eH<BDy9:;ZJS9K7C5'<BE#<BEZQ)\�O#5 G 7C5'E]9L� F'& n
5'E G�F�& eg587IJS9:;ZJ�5 G tK5'TwJ�E(9f\(O#5 G 7I5'E]9:Dd9KM-9:;#J�A>JLR�9d5'E G 7I<>Q�;(9_7:J�DKU�J�Tw9:<>�'J�A 3 �
5'E G aijÀ<BD�9:;ZJ/M'U#U�M�D:<>9KJ/\(O#5 G 7I5'E]9�R�M'7�Q'7:M�O#U�D�b^OZJ)(ÉjzAB5'TwJV5'E G jzAY5'TwJ'~
h�M'7y9:;ZJ6M'9:;#JL7_Q'7:M�OZU�Dy\(O#5 G 7I5'E]9:Dy587:JSAB5 2 J�A>J G ¾ Ê �#¾ ½ ��p ½ �#5'E G p Ê ~Ù~[~�¶'¶�¿



® �0<B<B<

�õ�)*��Ï�,+ô�y�.- � �0/Ù�����N�

aiR�9KJ�E+�|9:;#JL7:J/TwM P J�D�5x9:< P J/<YE�AY<>R�J��y;ZJ�E�EZMs�zM'7 G DL�%;ZM��zJL�'JL7)58U#U�7:M'U#7I<B589KJ�A 3 TI;ZM�DKJ�E!�%TL5'E G M
t:O#DK9:<BTwJi9KM�M�EZJ'þÿD@9:;ZM�OZQ�;(9:D^5'E G R�JLJ�AY<BEZQ�DL~Üc_;#<YD%<BD@D:O#TC;V5 P M P J�E]9@R�M'7 P J'~Üm%DK9:5'E G M�E/9:;ZJf9:;Z7IJ�D:;ZM�A G
M'R�5[A>M�EZQ6TwM"�'JL9KJ G/G M0Tw9KM'7I589KJ_�y<B9:;�5 PS3 7I<B5 G M'R	J P M'9:<>M�E#DÜ�vJ�ABAB<YEZQd�d<>9:;#<BE+~$m�=0EZM"� m P O#DK9�U�JL7IDKM�E#5'AYA 3
9:;#5'EZ= P 5'E 3 5�U�JL7ID:M�E�R�M'7f9:;#<BDi5'TLTwM P U�AB<BDI; P J�E(9dM'R P <BEZJ'� 2 OZ9imy5 P TwM�E#TwJL7IEZJ G m_�d<BABA P <YD:DdD:M P J'~
moR$9:;#<YD G M(J�Dy<BE G JLJ G ;#58U�U	J�E!��mv�y<BAYA	;�5��'J 3 M�O�=�EZM��û9:;#589d<>9^<BD_EZM'9y<YE]9KJ�E(9:<>M�E#5'Aú~
h#M�AYA>M"�y<YEZQS9:;ZJf5'E#TL<>J�E(9%lf<BE G O-TL5'EZM�E+��12���3�547698:�3�54.;=<>�?<�@A�	B���1��ZA>JL9 P J 2 JLQ�<BE 2�3 9:;#5'EZ=0<BEZQ PS3

U�587:J�E(9:DiR�M'7fD:;#587C<BEZQ)�y<B9:; P J'��EZM'9iM�E#A 3 9:;ZJ�<>7iQ'J�EZJ�DL� 2 OZ9d5'ABDKM/9:;ZJ�<>7y='JLJ�Eõ=0EZM��yA>J G Q'J�5'E G �vM'7IA G A 3
�y<BD G M P ~�cy;ZJL7:J�<BD[AB<>9K9:ABJ G M�O 2 9f9:;#589[mi�zM�O#A G E#M'9 2 J��y;�589[md5 P 9KM G 5 3 �$�y<>9:;ZM�O#9i9:;#J�<>765&Î	J�Tw9:<BM�E+�
D:OZU�U	M'7I9L�!5'E G 5 2 M"�'J�5'AYAú�+U�589:<>J�E#TwJ��
U�587:9:<BTLO#AY587IA 3 9:;Z7IM�OZQ�; PS3 D:5'DID 3 9KJLJ�E 3 J�587ID�CD�:~)mf5 P <YE G J 2 9KJ G

9KM P�3NP M'9:;ZJL7_R�M'7d;ZJL7_< P)P J�E#DKJ6ABM"�'JS5'E G D:OZU#U�M'7:9L~Ür 3VP M G J�D:9_TwM�ABA>J�Tw9:<>M�ENM'R P J G 5'ABD_5'E G 5"�v587 G D
587:J)5 G <B7:J�Tw9d7IJ�D:O#A>9fM'Rz;#JL76TwM�E#DK9:5'E(96J�E#TwM�OZ7I58Q'J P J�E]9S5'E G R
5'<>9:;�<BE P�3 5 2 <BAB<>9:<>J�DFE TLOZ7:7C<BTLO#AB587f5'E G
M'9:;ZJL7:�d<BDKJ'~�m%5 P Q'7I589KJLR
O#A	9KM PS3 AY589KJiR
589:;ZJL7@R�M'7@<YE]9K7:M G O#TL<YEZQ P Ji9KM�9:;ZJd�0<BTL587I<BM�O#D%�vM'7IA G M'R�U�OZìLì�A>J�D
5'E G R�M'7@D:;ZM��y<BEZQ P Ji9:;ZJdJ�E8t�M 3�P J�E(9@M�EZJdTwM�O�A G�G JL7I<>�'JyR�7:M P 9:;ZJ P ~�jvOZìLì�A>J�DvM'R!5'ABA�=�<BE G D%;#5"�'J[D:<BE#TwJ
2 JLJ�E�5�DK9KJ�5 G 3 TwM P U�5'E#<>M�ENM�E P�3 AB<>R�J'þÿD$t�M�O#7IEZJ 3 ~
m6M��zJ�5'EkJL9KJL7CE#5'A G J 2 9�M'RyQ'7I589:<B9:O G J/9KM P�3 9KJ�5'TC;ZJL7IDL~�¾dM'9�M�E#A 3 ;#5��'JN9:;#J 3 9:5'OZQ�;(9 P J/W�EZJL7

5'DKU�J�Tw9:D[M'RvE(O P JL7:M�O#DfD:O 2 tKJ�Tw9:DL� 2 O#9f5'AYDKM 2 J�AY<>JL�'J G <BE P J�5'E G PS3 5 2 <BAB<B9:<>J�DL~[m�E G JLJ G � P O#TI;õM'R PS3
5'TL5 G J P <YTyD:O#TLTwJ�DID|m¸M"�vJd9KM69:;�<BDÜ9K7IO#D:9L~¸m��vM�O#A G U�587:9:<BTLO#AB587CA 3 AB<>='J^9KM�9:;#5'EZ= P�3 5 G ��<BD:M'7���`f7�~�{|5'D:5'E(9
liM�E#5��8587��@R�M'7/;#<BD�U�589:<BJ�E#TwJ'�^D:OZU#U�M'7:9L�%5'E G TwM�E0W G J�E#TwJ�<BE P JN9:;#7:M�OZQ�; P�3k3 J�587ID-589�m.M��v5kp�9:589KJ'~
h#7:M P ;#< P m);#5��'JõA>J�587IE#J G 9KMâJ�E8t�M 3 7:J�DKJ�587ITC;+~Ýlf<BD)M'U�J�E Ø G M(M'7�U	M�AY<BT 3 5'E G ;#<YD�7:J�5 G <BE#J�D:D)9KMkD:<>9
G M��yE�5'E GHG 2 7I5'<BE#DK9KM'7 P2I �Ü;#5��'J 2 JLJ�E�;�<>Q�;ÖU�M�<BE(9:DSM'R PS3 Q'7C5 G O#589KJNTL587:JLJL7��y<>9:;�;#< P ~�mS5 P 5'ABDKM
Q'7I589KJLR
O#A	9KM�;�< P R�M'7@<BE]9K7IM G O�TL<BEZQ P Ji9KM�5'E/J ® \�O#<BD:<B9KJ_�&587C<>JL9 3 M'R�587:9:<XW�TL<Y5'A�<BE(9KJ�ABAB<>Q'J�E�TwJd5'E G P 5'TI;�<BEZJ
A>J�587IE�<BEZQ�9KJ�TC;#E#<B\�OZJ�D���<Y5xTL587:JLR
O#ABA 3 G J�D:<>Q�EZJ G TwM�OZ7IDKJ�D�5'E G DKJ P <YE#587IDL~xmS5 P <BE�5"�zJVM'Ry;�<BDSU�7:M�AB<XW�T
�_7I<B9:<BEZQ/9:5'A>J�E]9:D�5'E G ;#<BD[5 2 <BAB<>9 3 9KM�JwÎ�M'7:9:A>J�D:D:A 3 9K7I5'E�DKR�M'7 P TwM P U�A>J ® 9:;ZM�OZQ�;(9:D6<BE(9KM�ABO#TL< G U#7IM�DKJ E
5'E�<BE�DKU�<>7I589:<BM�E�R�M'7_�y;�<BTI;Vm@5 P J ® 9K7:J P J�A 3 Q'7I589KJLR
O#Aú~
md�zM�O#A G 5'AYDKMNAB<>='J�9KM/9:;�5'EZ=�`f7�~ F A 2 JL7:9i?@58='JL7���`f7�~6{ÜJL7IM�E#<BTL5V`[587:=	�+`i7"~ Ê <BABAB<B5 P eyM 2 <YE#DKM�E+�



® < ®

5'E G `f7�~ J�M�;#E#E 3 Ê M�E#QZ�!R�M'76D:JL7:��<YEZQVM�E PS3 G <BD:DKJL7I9:589:<>M�EõTwM P)P <>9K9KJLJ'�¸5'E G R�M'7[9:;#J�<>7[D:OZU#U�M'7:9f5'E G
5 G �0<BTwJ'~zp�M P JiM'R P�3�P M�DK9 P J P M'7I5 2 A>JfTwM�OZ7ID:J�D^589vmoM"�@5)p�9:589KJ6;#5"�'J 2 JLJ�E/�y<>9:;�`f7�~|?@58='JL7y5'E G `f7�~
Ê M�EZQZ~im^7:J�TL5'ABAú�	�y<>9:;�Q'7:J�589[D:589:<BDKR
5'Tw9:<>M�E+�	9:;ZJ�5'E#< P 589KJ GsG <BDITLO#D:D:<>M�E�D^<BE�9:;#J�p�M'R�9Ë�@587:J ½ EZQ�<YEZJLJL7I<BEZQ
TwM�OZ7ID:J6�y<>9:;V`f7�~v?v58='JL7"~%m^5'ABDKM�J�E&tKM 3 J GsFiG �&5'E�TwJ G aiU�JL7I589:<BEZQ�p 3 DK9KJ P D^�y<>9:;V`f7�~ Ê M�EZQZ��5)TwM�O#7IDKJ
mSR�M�O#E G 7I<B�'JL9:<BEZQ�<BE PS3 J�587IA 3 Q'7I5 G O#589KJ�TL587IJLJL7�~km�;#5"�'J�;#5 G P 5'E 3 7:JL�@587 G <YEZQ G <BD:TLO#DID:<>M�E#DS�y<>9:;
`f7�~�{ÜJL7:M�E#<BTL5V`[587:=õ5'E G `f7�~ Ê <BAYAB<B5 P eyM 2 <BE�DKM�E+~�cy;ZJ�<>7[TwM�E#DK9:5'E(9[J�E#TwM�OZ7I58Q'J P J�E]9�5'E G D:OZU#U�M'7:9L�
EZM'9�9KM P J�E]9:<>M�E�9:;ZJ�<>7�<BE(9KJL7:J�DK9�<BE P�3 TL587:JLJL7��%;�5��'J 2 JLJ�E�5sTwM'7IEZJL7IDK9KM�E#J-M'R_9:;ZJVAB589KJL7�U�587:9�M'R PS3
G <BDIDKJL7:9:589:<>M�E-�zM'7:=	~ÜmÜ5 P �'JL7 3 Q'7I589KJLR
O#A�9KM�9:;ZJ P R�M'7z9:;ZJ�<>7 G JL9:5'<BA>J G 5'E G <YE]�85'ABO#5 2 ABJ^R�JLJ G 2 5'T:=)M�E PS3
G <BDIDKJL7:9:589:<>M�E+~
F U�587:9�R�7:M P¹PS3 9KJ�5'TC;ZJL7IDL�Üm[;#5"�'J/A>J�587CEZJ G �85'ABO#5 2 ABJ)A>J�D:DKM�E#DSR�7IM P E�O P JL7:M�O#D6R�7I<BJ�E G D65'E G TwM�A Ø

A>J�58Q�OZJ�D�~%r 3 D:<BD:9KJL7IDL�Z�fD:;#5�5'E G p05'E G ; 3 50�Zmv9:;#5'EZ=/R�M'7 P 58=�<YEZQ�M�OZ7_TI;�<BA G ;ZM�M G D:M��'JL7 3 <YE]9KJL7:J�D:9:<BEZQZ~
my5 P Q'7I589KJLR
O#A¸R�M'7[9:;ZJ�<>7fA>M"�'J)5'E G 5&Î�J�Tw9:<>M�E+�!5'E G m_�85'ABOZJ�9:;ZJ�TLA>M�DKJ�7:J�AY589:<>M�E#D:;#<BU��vJ�DI;#587:J�9:<BABA$9:;#<BD
G 5 3 ~âc�M P�3 R�7I<>J�E G DL��9KM(M�E�O P JL7:M�O#D�9KM P J�E(9:<>M�Ek<BE G <>��< G O#5'ABA 3 ��mS5 P J�DKU�J�TL<B5'ABA 3 Q'7C589KJLR�O#AvR�M'7�9:;ZJ
P 5'E 3 J�E&tKM 3 5 2 ABJ�;ZM�O#7IDyM'R%9:;ZJ�<>7fTwM P U�5'E 3 ~ih�7:M P 9:;ZJ P my;#5��'J�A>J�587CEZJ G P O#TC;+~dmy�zM�O#A G J�DKU�J�TL<B5'AYA 3
AB<>='Jf9KM�9:;#5'E#=-ed5"��<YTI;#5'E G 7I5'E+�Z465'E#E#5'E!�#}fM"�_7I<�pZ5'EZ=&587"�#pZ< G#G ;#587I9:;+�(5'E G h�587I< G �Z�y;#M�;�5��'J6EZM'9^M�E#A 3
2 JLJ�EN�vM�E G JL7:R
O#A�;ZM�O#DKJ P 589KJ�DL� 2 OZ9_;�5��'JSDKJ G O#A>M�O#D:A 3 D:O0Î�JL7:J G 9:;Z7IM�OZQ�; P�3 TwM�M'=�<YEZQZ~
mz�zM�O#A G AY<>='Jd9KM�9:;#5'E#= P�3LKNM=OPK�M �RQ36�8S�T��� M ��Qy<BE�9:;ZJ F 7:9:<>W�TL<B5'A	moE(9KJ�ABAB<BQ'J�E#TwJdedJ�DKJ�587ITC;Nn$5 2 M'7I589KM'7 3

589�moM"�@5*p�9:589KJâ�iE#<B�'JL7ID:<>9 3 E F 7 P <YE+�fb@;#J�E+�fed5�tKJ�D:;+�[5'E G J(<B;ZM�M�E+�yR�M'7�E�O P JL7:M�O#D�<BEZR�M'7 P 589:<>�'J
G <BDITLO#D:D:<>M�E�D^<BE�DKJ P <BE#587IDU�ú5'E G M'9:;ZJL7I�y<BDKJ��:~^m_5 P U�587:9:<BTLO�AB587IA 3 9:;#5'EZ=�R�O#A!9KM�ei5�t�J�D:;s5'E G J]<B;ZM�M�ENR�M'7
9:;ZJ�<>7�R�7I<>J�E G D:;#<>U!�¸5'E G R�M'7)5'AYA%9:;ZJ�<B7�;#J�A>U G OZ7I<BEZQ PS3 Q'7I5 G O#589KJNDK9:O G J�E]9�AB<BR�J'~õm�;�5��'JN9K7:J P J�E G M�O#D
5 G P <B7I589:<>M�E�R�M'7�ed5�tKJ�D:;+þÿD�9:;#M'7:M�OZQ�;#EZJ�DID�5'E G J(<B;ZM�M�E+þÿDSQ'J�E(9:A>J�EZJ�DIDL�|9K7I5'<>9:D�mS;#M'U	J/m6�y<YABA%;#5"�'JNM�EZJ
G 5 3 ~
m�5 P 5'ABD:M[Q'7I589KJLR�O�A#R�M'7|9:;ZJ_M'U#U�M'7:9:O�E#<>9 3 9KM�;#5"�'J_=�E#M"�yE)5'E G <BE(9KJL7I5'Tw9KJ G �y<B9:;-afAB<>�0<>JL7Ü?vM�O#D:\�OZJL9L~

m�E�56D:;ZM'7:9ÜU�JL7I<BM G M'R�5[R�JL� P M�E]9:;�DL�];ZJ P 5 G J_D:<>Q�E#<XW	TL5'E]9|TwM�E(9K7I< 2 O#9:<>M�E#D¸9KM69:;ZJy4S5'A P 5'E�W�A>9KJL7 Ø 2 5'DKJ G
TwM P U�O#9:589:<>M�E#5'A G JL�'J�A>M'U P J�E(9iM'R|li<BU#U�M�TL5 P U�5'A+R�O�E#Tw9:<>M�E+~ F A>9:;ZM�OZQ�;x�vJ��vM'7:='J G 9KM'Q'JL9:;ZJL7[R�M'7dM�E#A 3
5 3 J�587��$myR�JLJ�AÜmd;#5"�'J)=0EZM"�yEÖedO#D:;�< P O#TI;âA>M�EZQ'JL7�~�md9K7IJ�5'D:OZ7:J);#<YDiD:J�E#DKJ�M'R@;(O P M'7f5'E G ;#<BD 2 7I<BQ�;]9
\�O#<>U�DL�#5'E G P <BDID^9:;ZJS5'E#< P 589KJ G�G <YD:TLO#D:D:<BM�E#D@9:;#589y�vJSM'R�9KJ�Es;#5 G �
R�7:M P E#J�OZ7:M 2 <>M�ABM'Q 3 9KM/TwM�D P M�A>M'Q 3
5'E G JL�'JL7 3 9:;�<BEZQ6<BE 2 JL9.�zJLJ�EVCD�:~%m�5 P < P)P J�E�DKJ�A 3 Q'7C589KJLR�O#A�R�M'7v;#<BD|;#J�A>U)<BE�9:OZ7CE#<BEZQ[<BE�9:;#J^W�E#5'A#TwM'U�<>J�D
M'R�9:;#<BD G <YD:DKJL7:9:589:<>M�E!~
m��vM�O#A G AB<B='J_9KMS9:;#5'E#=�9:;#Jy`fJLU�587:9 P J�E(9vM'R!b@M P U�OZ9KJL7^p0TL<>J�E#TwJ_R�M'7%9:;#J_W�E#5'E�TL<B5'A#D:OZU�U	M'7I9 G OZ7I<BEZQ

P�3 Q'7I5 G O�589KJ�DK9:O G <>J�D�5'E G `f7�~�{|5'D:5'E]9-ldM�E#5"�&587-R�M'7�D:OZU�U	M'7I9:<BEZQxD:M P JVM'R P�3 7:J�D:J�587ITI;�9:;#7:M�OZQ�;



®�®

Q'7I5'E(9:DSR�7:M P 9:;ZJ-¾f589:<>M�E#5'A@p0TL<>J�E#TwJ�h#M�O#E G 589:<BM�Eâ5'E G 9:;ZJ,J�M�;�EÖ`fJLJL7:J/h#M�O#E G 589:<BM�E+~�m[�vM�O#A G 5'ABDKM
AB<>='J/9KMõ9:;#5'EZ=Öm�?@rñR�M'7�U#7:M"�0< G <YEZQ P J/�y<>9:;k5xh#J�ABA>M��yD:;#<BU G O#7I<BEZQx9:;ZJ-W	E#5'A 3 J�587-M'R PS3 G M0Tw9KM'7I5'A
U#7:M'Q'7C5 P ~
c_;#J P 5'E 3�3 J�587ID|DKU�J�E(9¸<BE�9:;ZJ G JLU�587:9 P J�E(9��zM�O#A G ;�5��'J 2 JLJ�E�\(O�<>9KJ 2 587:7:J�E��y<>9:;ZM�O#9$9:;ZJ^�@587 P 9:;

5'E G D:U�<>7I<>9KJ G ;�O P M'7_M'R�9:;ZJSM�W�TwJ�DK9:5&Î�~%m^5 P J�D:U	J�TL<Y5'ABA 3 Q'7C589KJLR�O#A�9KM-;#5"�'J P 5 G JS9:;ZJS5'TL\�O#5'<BE(9:5'E#TwJ
M'RÜc�7C<BD:;�p�9:5'O 2 ABJ'�Zn 3 E#EN?v7:J P JL7���rxJ�AB5'E#<BJ ½ T:=0;#587:9L�	5'E G b@AB587:J[j�M�A>=0<BEZQZ~
m)�vM�O#A G AB<>='Js9KM�9:;�5'EZ=Ï9:;ZJs`fJLU�587:9 P J�E(9VM'R�bvM P U�O#9KJL7Np0TL<BJ�E#TwJxR�M'7 P 58=0<BEZQâ9:;#JsTwM P U�OZ9:<BEZQ

R
5'TL<BAB<>9:<>J�D[5"�&5'<YAB5 2 A>J�9KMx5'< G PS3 7:J�DKJ�587CTI;+~�mi5 P U�587:9:<BTLO#AB587CA 3 9:;#5'EZ=�R
O#A�9KM�J]< P p0TI;#ABM�D:DKJL76R�M'7[W ® <BEZQ
E�O P JL7:M�O#D�D 3 DK9KJ P U�7:M 2 A>J P D-589�D:;ZM'7I9�EZM'9:<BTwJ'~Çm�5 P 5'ABDKM�Q'7I589KJLR�O�A_9KM�9:;ZJõp0TL5'AY5 2 A>JsbvM P U�OZ9:<BEZQ
n$5 2 M'7I589KM'7 3 <BE F P J�DIAB5 2 R�M'7 P 58=0<BEZQi9:;ZJ�<>7�TwM P U�OZ9:<YEZQdD 3 DK9KJ P DÜ5"�&5'<YAB5 2 A>JzR�M'7 P�3 TwM P U�O#9KJ Ø <BE]9KJ�E�D:<>�'J
7:J�DKJ�587CTI;�<BEâJL�'M�ABOZ9:<>M�E#587 3 D 3 DK9KJ P DL~õm6�vM�O#A G AB<>='J�9KMs9:;�5'EZ=�`[5��0< G n�JL�0<BEZJ/5'E G ;�<BDS9KJ�5 P R�M'7�9:;ZJ
j@} F jÜ5'T:=�U�587C5'ABA>J�A_Q'J�E#JL9:<BT�5'A>Q'M'7I<>9:; P AB< 2 7I587 3 9:;#589Vm-O�DKJ G <BE�5�AY587:Q'JxU�M'7:9:<BM�E�M'R PS3 7:J�DKJ�587ITC;
5'E G ?v7I<B5'E Ê 5'A>J�EZì�R�M'7 P 58=�<BE#Q/TLO#D:9KM P±P M G <>W�TL589:<>M�E#Dy9KM/9:;#J�AY< 2 7I587 3 9KMND:OZU�U	M'7I9 P O�A>9:< Ø M 2 tKJ�Tw9:<>�'J
M'U#9:< P <>ì�589:<>M�E+~!m+5 P 5'AYDKM_Q'7I589KJLR
O#A'9KMib^587IA'j�J�TL<BEZM���DK= 3 R�M'7 G JL�'J�A>M'U�<BE#Qv9:;#J|7:M 2 M'9 2 J�;#5��0<>M'7�5'E#< P 589:<>M�E
7:M�OZ9:<YEZJ�DL~Sc_;�5'EZ=�D[587IJ�5'AYDKM G OZJ�9KMN`f7�~�p09KJL�'J�E�n$58{|5'ABABJ�R�M'76;#<BDiQ'J�EZJL7IM�D:<>9 3 <BEõA>JL9K9:<BE#Q P J�O�DKJ�;#<BD
P 5'TC;#<BEZJ�D^9KM-�_7I<>9KJ P M�D:9^M'R¸9:;�<BD G <BD:D:JL7:9:589:<>M�E+~
m��vM�O#A G 5'ABD:MâAB<>='JN9KM�9:;#5'EZ=Ï}f587 3 4[JL7:7"�vc$M P Ê 587 G J�E+�^5'E G J]M�5'E*}f<BA P M'7:J�589-9:;#J F AYABDK9:589KJ

eyJ�D:J�587ITI;N5'E G jvAB5'E#E#<BE#Q�bvJ�E(9KJL7��ZR�M'7@9:;ZJ�<B7vU�589:<>J�E#TwJf5'E G D:OZU#U�M'7:9z�y;#<BA>Jym%U�OZ9%W�E#5'A�9KM�O#TI;#J�D^9KM�9:;#<BD
G <BDIDKJL7:9:589:<>M�E+~
n¸5'DK9 2 OZ9 G JwW	E#<>9KJ�A 3 EZM'9z9:;ZJiABJ�5'DK9L�0mÜ�zM�O#A G AB<B='J_9KM�9:;#5'EZ= P�3 G J�587v�y<>R�J'�(�fD:;#5S¾i5'E G <BE#<ú��R�M'7@;ZJL7

�@587 P 9:;!�!5&Î	J�Tw9:<>M�E!��5'E G A>M"�'J'~ Ê <B9:;ZM�OZ9[;ZJL7[DK9KM�AB< G D:OZU�U	M'7I9d5'E G U�589:<BJ�E#TwJ�9:;#<BD G <BD:DKJL7I9:589:<>M�EõTwM�O#A G
EZM'9y;�5��'J 2 JLJ�E�TwM P U�A>JL9KJ G ~



®(® <

���x�Ü� � �õ�V�

edJ�TwJ�E]9 3 J�587CD-;#5"�'J�DKJLJ�EÏ5�U�7:M�AB<>R�JL7I589:<>M�E�M'R[<BE]9KJ�AYAB<>Q'J�E(9�58Q'J�E(9�58U#U�AB<BTL589:<>M�E#D�u�R�7:M P 7:M 2 M'9:D�R�M'7
DKU�5'TwJ�J ® U�A>M'7I589:<>M�E�9KM/DKM'R�9Ë�@587:J�58Q'J�E]9:DiR�M'7i<YEZR�M'7 P 589:<>M�EVW�AB9KJL7I<BEZQ)5'E G J�A>J�Tw9K7:M�E#<YTSTwM P)P JL7CTwJ�M�Ex9:;ZJ
m�E]9KJL7IE#JL9L~ F A>9:;ZM�OZQ�;f9:;#J%D:TwM'U�J|M'R�9:;ZJ�DKJ%58Q'J�E(9$58U#U�AB<BTL589:<>M�E#D+;�5��'J 2 ABM�D:DKM P J G 9K7IJ P J�E G M�O#DIA 3 D:<YE#TwJÜ9:;ZJ
5 G �'J�E(9@M'R$TwM P U�5'Tw9L�#5&Î�M'7 G 5 2 A>JdTwM P U�OZ9:<BEZQ)�ú5'E G 9:;ZJi7:J�TwJ�E]9@J P JL7IQ'J�E#TwJ[M'R!9:;ZJ Ê M'7IA G Ê < G J Ê J 2 �:�
9:;ZJ G J�D:<>Q�EVM'R�D:O#TI;�58Q'J�E]9:DdR�M'7dDKU�J�TL<XW�T[58U#U�AY<BTL589:<>M�E#Dv7:J P 5'<YE#D^5 G 5'O#E(9:<BEZQ�J�EZQ�<YEZJLJL7I<BEZQ�U#7IM 2 A>J P ~
ei589:;ZJL7_9:;#5'EN58U#U�7:M�5'TI;N9:;#J G J�D:<>Q�EVM'R¸587:9:<XW�TL<B5'A+58Q'J�E(9:D_R�7:M P 5�U�O#7:J�A 3 J�EZQ�<YEZJLJL7I<BEZQ�DK9:5'E G U	M�<YE]9L�

9:;#<BD G <BD:DKJL7:9:589:<BM�E���<>JL�dDX���Y8Z10���[QÜ5'D]\�8 M � M ;�8 K ���^�_;>�	�`�ZQÍ�]5'E G TwM�E�D:< G JL7ID�587:9:<>W�TL<B5'AZ5'E#5'A>M'Q�D|M'R 2 <BM�A>M'Q�<BTL5'A
DK9K7IO�Tw9:OZ7:J�D[5'E G U�7:M�TwJ�DIDKJ�D6<BEs9:;ZJ G J�DI<>Q�EõM'RzJwÎ�J�Tw9:<>�'J/58Q'J�E]9 2 J�;�5��0<>M'7IDL~�moEõU�587:9:<BTLO#AB587"�!<>9[J ® U�A>M'7:J�D
2 J�;#5��0<>M'7ID�Q'J�EZJL7C589KJ G 2(3 587:9:<XW�TL<B5'AvEZJ�OZ7C5'AzDK9K7CO#Tw9:OZ7:J�D�58U#U#7IM'U#7I<B589KJ�A 3 DI;#58U�J G 2�3 9:;ZJ/U#7:M0TwJ�D:DKJ�D�M'R
JL�'M�ABOZ9:<BM�E�5'E G DKU�589:<B5'A+A>J�587IE#<YEZQZ~
c_;#J)W�7ID:9�U�587I9SM'R_9:;#<YD G <YD:DKJL7:9:589:<>M�E G J�5'ABD��y<>9:;â9:;ZJ/JL�'M�ABOZ9:<>M�E�M'Ry587:9:<>W�TL<B5'A%E#J�OZ7I5'A%TwM�E(9K7:M�ABABJL7ID

R�M'7)5 2 M ®(Ø U�O#D:;#<BE#Qx7:M 2 M'9�9:5'DK=	~ Ê J�D:;ZM��Ù9:;#589�JL�'M�ABOZ9:<>M�E G <BD:TwM"�'JL7CD);#<>Q�;�W�9:EZJ�DID�DK9K7IO#Tw9:OZ7IJ�D�O#D Ø
<BEZQ�AB<B9K9:A>J G M P 5'<BE Ø D:U	J�TL<>W�Ty=0EZM��yA>J G Q'J'�#JL�'J�Ex<BE/R�JLJ G 2 5'T:= Ø < P U�M"�'JL7C<BD:;ZJ G J�E(�0<>7:M�E P J�E(9:DL~|c_;#7:M�OZQ�;N5
TL587:JLR
O#A!5'E#5'A 3 D:<YD@M'R¸9:;#J6JL�'M�A>�'J G�G J�D:<>Q�E#D^�vJS5'ABD:M-D:;ZM��û;ZM"�êJL�'M�ABOZ9:<>M�E�J ® U�ABM�<>9:D^9:;ZJ6J�E(�0<>7:M�E P J�E(9:5'A
TwM�E#DK9K7C5'<BE]9:D�5'E G U#7:M'U�JL7:9:<>J�D[9KMsU#7:M G O#TwJ G J�D:<>Q�E#D6M'R_D:OZU�JL7I<>M'7S5 G 58U#9:<>�'J-�85'ABOZJ'~N? 3âP M G <>R 3 <BEZQV9:;ZJ
9:5'DK=sTwM�E#DK9K7I5'<BE(9:D[<BEsTwM�E]9K7IM�ABA>J G �v5 3 D��+�zJ�5'ABDKMVD:;ZM��À9:;ZJ�5 2 <BAB<>9 3 M'R%JL�'M�ABO#9:<>M�Es9KMV\�O#<BTI=�A 3 5 G 58U#9i9KM
9:;ZJ�DKJfTI;�5'EZQ'J�D^5'E G J ® U�ABM�<>9%9:;ZJ P 9KM�M 2 9:5'<BE/D:<>Q�E#<>W�TL5'E]9%U	JL7IR�M'7 P 5'E#TwJyQ�5'<BE�DL~ Ê Ji5'AYDKM�O�DKJyJL�'M�ABO#9:<>M�E
9KM G J�DI<>Q�EN9:;ZJSD:J�E#DKM'7 3 D 3 DK9KJ P D^M'R�9:;ZJ 2 M ®(Ø U�O�D:;#<BEZQ�7:M 2 M'9:DL�#U�587:9:<BTLO#AB587CA 3 9:;ZJSE�O P�2 JL7��0U�AB5'TwJ P J�E(9L�
5'E G 7I5'EZQ'J�D6M'R@9:;ZJ�<B7SDKJ�E#DKM'7CDL~ Ê J-W�E G 9:;�5896JL�'M�ABOZ9:<>M�E�5'OZ9KM P 589:<BTL5'AYA 3 G <BD:TL587 G D[O#E#EZJ�TwJ�D:DI587 3 DKJ�E Ø
DKM'7IDf7IJL9:5'<BE#<BEZQ/M�E#A 3 9:;ZJ�M�EZJ�Df9:;#589658U�U	J�587[9KM�DI<>Q�E#<XW�TL5'E(9:A 3 5&Î�J�Tw969:;ZJ�U�JL7:R�M'7 P 5'E�TwJ�M'Rz9:;ZJ�7:M 2 M'9L~
c_;#<YD^M'U#9:< P <Bì�589:<>M�E�M'R G J�DI<>Q�E�5'Tw7:M�DID P O#A>9:<>U�A>J G < P J�E#DI<>M�E#DU�
U�JL7:R�M'7 P 5'E#TwJ'�	E(O PS2 JL7_M'R|DKJ�E�DKM'7IDL�	D:<>ìLJ
M'RdE#J�OZ7I5'A@TwM�E]9K7IM�ABA>JL7��|JL9:T8~D�ç<BD�< P U�AB<BTL<>9:A 3 5'TC;#<>JL�'J G 2�3 9:;ZJNJL�'M�AYOZ9:<>M�E#587 3 5'A>Q'M'7I<>9:; P �y<B9:;ZM�OZ9�5'E 3
J ® 9KJL7IE#5'AzU#7:J�D:D:O#7:J��
J'~ÂQZ~>�|U�J�E#5'A>9 3 M�Eâ9:;ZJ/O#DKJ�M'R P M'7:J/DKJ�E#DKM'7IDSM'7�EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7SO#E�<>9:D	�:~ Ê ;ZJ�E
O#DKJ G <BE-9:;ZJ G J�D:<>Q�E)M'R�7:M 2 M'9:D%�y<B9:;���8S1.8:���a@�\N���b������c K ��6d� K 8Z�:83�?QÍ�ZJL�'M�ABOZ9:<>M�E�U#7:M G O#TwJ�D'�	�����:;=c O �:e K 8b���`�
7:M 2 M'9 G J�D:<>Q�E�D%9:;#589_O�DKJ P <BE#< P 5'A�E(O PS2 JL7IDvM'R$TwM P U	M�E#J�E]9:D@5'E G 3 JL9^U�JL7:R�M'7 P 7:J�5'DKM�E#5 2 A 3 �zJ�AYAú~Üc_;ZJ



®�® <B<

U�JL7:R�M'7 P 5'E#TwJ�5'Di�zJ�ABA�5'Df9:;ZJ�TwM P U�ABJ ® <>9 3 M'R%7IM 2 M'9 G J�D:<BQ�E#Dd<YE#Tw7:J�5'DKJ��y;ZJ�Ex9:;ZJ�7:M 2 M'9:Df;#5��'J)5'TLTwJ�DID
9KMV5�Q�6d���:8b���f�g�N���?�Y8S�>; P J�TI;�5'E#<BD P 9:;#589f5'ABA>M"�dDy9:;ZJ P 9KMVA>J�587IE+�	7:J P J P�2 JL7��	5'E G E#5"��<BQ�589KJ�9KM/U�M"�vJL7
DKM�OZ7CTwJ�D_<BEV9:;ZJ6J�E(�0<>7:M�E P J�E(9L~
c_;#JSDKJ�TwM�E G U�587:9_M'RÜ9:;#<YD G <BD:D:JL7:9:589:<>M�E G JL�'J�ABM'U�Dy5)TwM P U�OZ9:589:<>M�E#5'A$TI;#587C5'Tw9KJL7I<>ì�589:<>M�EsM'R�9:;ZJ24�8h6 O

6 M_K ��1!6d����i M ��12���:8 M ���y;�<BTI;s<BDi=�E#M"�yEs9KMVU�AB5 3 5VD:<>Q�E#<XW	TL5'E]9d7:M�A>J�<BEj���Y8Z10���kQ36d���:8b���f�l�a���?�Y8Z��;'~�c_;ZJ
P M G J�A�<YD 2 5'D:J G M�EsEZJ�OZ7:M�DITL<>J�E]9:<>W�T65'E G 2 J�;#5��0<>M'7I5'A G 589:50�+5'E G ABJ�587IE#D_U�AB5'TwJ P 58U�D 2 5'DKJ G M�Es<BE(9KJL7 Ø
5'Tw9:<>M�E#D6M'R@D:J�E#DKM'7 3 5'E G�G J�5 G Ø 7IJ�T:='M�E#<BE#Q�<BEZR�M'7 P 589:<>M�E�D:9K7:J�5 P DL~��fD:<BEZQ�5'EÖJ�DK9:< P 589:<>M�E P J�TI;#5'E�<BD P
=0EZM"�yE-5'D�m.����12���Uno�D���	�?8S�>;'�]9:;#J P M G J�Ap�Nq?69�r8 K 8:�:��c G J�5'ABDÜ�y<B9:;)O#E#TwJL7:9:5'<YE]9:<>J�D%<BE�9:;ZJ_9.�zM�<BEZR�M'7 P 589:<>M�E
DK9K7:J�5 P DL�!5'ABA>M��y<BEZQ�9:;ZJ�7:M 2 M'9i9KMVJwÎ�J�Tw9:<>�'J�A 3 A>J�587IEõ5'E G A>M0TL5'AB<>ìLJ�JL�'J�E�<BEx9:;ZJ�U#7:J�DKJ�E#TwJ�DKJ�E�D:<BEZQV5'E G
P M'9:<>M�E�JL7I7:M'7IDL~ FiG#G <>9:<>M�E�5'ABA 3 �&9:;ZJ P M G J�AZ;#5'D P J�TC;#5'E#<BD P D�9KMS;#5'E G ABJzU�JL7ITwJLU#9:O�5'A�5'AY<B5'D:<BEZQfU#7IM 2 A>J P D
�
�y;ZJL7IJ P O#A>9:<>U�A>J^U�AB5'TwJ�D@<BE-9:;ZJdJ�E(�0<>7:M�E P J�E(9@58U#U�J�587vDKJ�E�DKM'7I<BA 3 < G J�E]9:<BTL5'Ab�:�(<BE#Tw7IJ P J�E]9:5'AYA 3 A>J�587IE/5'E G
<BE(9KJLQ'7I589KJyA>M0TL5'A0U�AB5'TwJ P 58U�DL��5'E G A>J�587CE�5'E G 7:J P J P�2 JL7 P O#AB9:<>U�A>JF; M ���`� M_K ���:8 M �RQ|<BE�9:;ZJ^J�E(�0<>7:M�E P J�E(9L~
Ê J_D:;ZM��Ï5[E(O PS2 JL7�M'R�U#7IM'U	JL7I9:<>J�D�M'R	9:;#<BD�DKU�589:<B5'A0A>J�587IE#<BE#Q P M G J�A0<BE#TLABO G <BEZQyTwM P U�OZ9:589:<>M�E#5'A07IJLU�AB<BTL5 Ø
9:<>M�E�M'R+DKJL�'JL7C5'A 2 J�;#5��0<>M'7I5'A0J ® U�JL7I< P J�E(9:DÜU�JL7:R�M'7 P J G �y<B9:;�7:M G J�E]9:DL~�¾iM'9|M�E#A 3 G M�J�DÜ9:;#<BD P M G J�A P 58='J
D:<>Q�E�<XW�TL5'E(9zTwM�E(9K7I< 2 OZ9:<BM�E#D|9KM�7:M 2 M'9vABM�TL5'AB<Bì�589:<>M�E+� 2 OZ9z5'ABD:M�M8Î�JL7ID@5�E�O P�2 JL7%M'R!U#7IJ G <BTw9:<>M�E#Dz5'E G D:OZQ Ø
Q'J�DK9:<>M�E�D^9:;#589yTL5'E 2 J[�85'AB< G 589KJ G �
M'7y7:JLR�O#9KJ G �|9:;Z7:M�OZQ�;�D 3 D:9KJ P 589:<BT[EZJ�OZ7IM 2 <>M�A>M'Q�<BTL5'A+5'E G 2 J�;�5��0<>M'7I5'A
J ® U	JL7C< P J�E(9:D@�y<>9:;N5'E#< P 5'ABDL~



�

s ý&��� � ��- � �/��ý'���

lfO P 5'EZ=0<BE G þÿD¸AY< P <>9:A>J�DID$TLOZ7C<>M�D:<>9 3 9KMSO#E G JL7IDK9:5'E G �8< P <>9:589KJ'�]5'E G < P U#7:M��'J_D 3 DK9KJ P D|5'E G U�7:M�TwJ�DIDKJ�D
<BExE#589:OZ7:J�<BDy589f9:;ZJ�;ZJ�587:9dM'R|U�JL7I;#58U�DyJL�'JL7 3xP 5�t�M'7fD:TL<>J�E(9:<XW�TSM'7iJ�E#Q�<BEZJLJL7I<BE#Q�W�J�A G M'R%<BE#\�O#<>7 3 ~^h�M'7
<BE#D:9:5'E#TwJ'�(�d;#<BA>J_9:;#JfE#JLJ G 9KM�TwM�O#E(9^DKU�OZ7:7IJ G 9:;ZJiJ�587IA 3 G JL�'J�A>M'U P J�E(9zM'R�9:;ZJ P 589:;ZJ P 589:<BTL5'A+D:TL<BJ�E#TwJ�DL�
D:<BTI=�E#J�D:D^5'E GNG J�589:;NU�7:M 2 5 2 A 3 U#7:M"�0< G J G 9:;ZJ6<YE#DKU�<>7C589:<>M�E-R�M'7^9:;ZJ6E�O P JL7:M�O�D 2 <>M�A>M'Q�<BTL5'A�5'E G P J G <BTL5'A
2 7:J�58=�9:;Z7:M�O#Q�;#DL~[c_;#<BDi<BDi5'ABDKMV9K7IOZJ�M'R|9:;ZJ�W�J�A G M'R!� M \ M �:8 K QC���y;ZM�DKJ�M'7I<>Q�<BE�DdTL5'EõU�JL7I;#58U�D 2 J�9K7C5'TwJ G
9KMõ9:;ZJV5'E#< P 5'A P 5'DK=0D�5'E G TwM�DK9:O P J�D��vM'7IEk<BE�5'E�TL<>J�E]9�7I<>9:O�5'A G 5'E�TwJ�Dt�Ëb^O#A 2 JL7:9:DKM�E+� ���'È ¿�
 F A 2 O#DL�
���'�0� �:~õh#7:M P 9:;ZJ�DKJV;�O PS2 A>J P < P <BTw7I<>J�D6M'R^9:;ZJ/AY<>��<YEZQN�zM'7CA G ��9:;#<BD6W�J�A G ;�5'D�O�E G JL7:Q'M�EZJ�J�AB5 2 M'7I589KJ
9K7I5'E#D:R�M'7 P 589:<>M�E#DL�#U�7:M G O#TL<BEZQ�E�O P JL7:M�O#DdTw7:J�589:<>�'J�587:9:<>R
5'Tw9:Dd5'ABM�EZQ)9:;ZJ��v5 3 ~_c_;ZJSAB<BR�J Ø AB<B='J 2 J�;�5��0<>M'7ID
G J P M�E�DK9K7I589KJ G 2(3 5-E�O P�2 JL7 P J�TI;�5'E#<BTL5'A¸5'E G U�E#J�O P 589:<BT G M�AYABD 2 O#<YA>9_<BEN9:;ZJ P < G#G A>J[58Q'J�D �ËpZ587:9KM�E+�
��� »'¼>
ibvM�;#J�Evu¦`f7I5 2 =0<BE+� ��� º � 
fb^;#58U�O#<BD.u±`f7:M'ì'� ���'È ¼>
yrxT"b^OZ7 G 3 � ��� º � 
 F 7 2 < 2 � ��� ¼'¼��:� 2 J�587
9KJ�DK9:< P M�E 3 EZM'9fM�E#A 3 9KMN9:;ZJ�;(O P 5'E�TLOZ7I<>M�D:<B9 3 9KM�< P <>9:589KJ)E#589:OZ7:J 2 O#9i5'ABD:MN9:;ZJ�;(O P 5'EõR�5'D:TL<YE#589:<>M�E
�y<>9:;j��<R� M 12���3�8~�c_;#<BDyR�5'DITL<BE#589:<>M�E 2 A>M�DIDKM P J G R�OZ7I9:;ZJL7i<YE�9:;ZJ�J�587IA 3 9Ë�vJ�E]9:<BJL9:;�TwJ�E]9:OZ7 3 �!A>J�5 G <BEZQ�9KM
J�A>J�Tw9K7I<YTL5'ABA 3 & J�A>J�Tw9K7:M�E#<BTL5'AYA 3 M'U�JL7I589KJ G 5'OZ9KM P 589:5�9:;#589-TwM�O#A G P M"�'Js5'E G A>J�587CE G <XÎ�JL7:J�E(9 2 J�;�5��0<>M'7ID
� Ê 5'A>9KJL7�� ���'È8Á 
 Ê 5'A>9KJL7"� ���'È0� 
�pZ;#5'E#EZM�E+� ���'È ¶��:~
Ê ;#589KJL�'JL7 P <>Q�;(9z;�5��'J 2 JLJ�E)9:;ZJf<BE#DKU�<>7I589:<>M�E 2 J�;#<BE G 9:;ZJyJ�587CA 3 G JL�'J�A>M'U P J�E]9vM'R!9:;ZJyW�J�A G � P O#TC;

M'R�9:;#J6TwM�E]9KJ P U�M'7I587 3 <BE(9KJL7:J�DK9_<BE�7:M 2 M'9:<BTLD^<BD@AB587IQ'J�A 3 5'ENJ ® U#7:J�D:DI<>M�E-M'R¸9:;ZJ[;�O P 5'EVEZJLJ G M'RF�_;���� K c8�
<ú~ÂJ'~>�!9:;#J�E#JLJ G 9KM�5'TL\(O#<B7:J�5/DIO 2 M'7 G <BE#589KJ�M'7658U#U#7IJ�E]9:<BTwJ�9KMNJ ® J�TLOZ9KJ)9:5'DK=0D[<BEõAB<>J�OsM'Rz9:;ZJ�J P U�A>M 3 JL7
�Ëp�9KJLJ�ABDwuê?z7IM(M'=0DL� ���'�'È 
Z{|5'AB5��85'E#<BDwuHpZ587I< G <BD�� ���'� ¶>
	a P < G �&587xuÝ�&5'E G JL7_p P 58Q'9L� ���'� ¿�
9y�5'A>ì�5'AB5 u
rxM'7:7I<BDL� ���'� ¼��:~@rx5'TC;#<BEZJ�Dy<BEVQ'J�EZJL7I5'A!5'E G 7:M 2 M'9:D_<BEVU�587:9:<YTLO#AB587���JLU�<>9KM P <BìLJ[9:;#<BD^TwM�E#TwJLU#9yM'Rw�_;>�	�`�ZQÍ�
�y<>9:;�9:;ZJ�<>7�U�M'9KJ�E(9:<B5'A@9KMõJ ® J�TLOZ9KJ G O#ABAú��7:JLU�JL9:<>9:<>M�O�DL�Ü5'E G M'R�9KJ�E�;�<>Q�;#A 3 U#7IJ�TL<BDKJ/9:5'DK=�D��d<>9:;ZM�OZ9�9:;ZJ
O#D:O�5'A+;(O P 5'EVJL7:7:M'7ID_5'E G AB58U�DKJ�D�~



¶

s{z3s ý}|�~��Y�3���3�{�Y|�~s����~��{|��{���{�������{�Y|�~=�

c_;#Jx5 G �'J�E(9VM'RSTwM P U�OZ9KJL7CD/5'E G TwM P U�OZ9KJL7NEZJL9Ë�vM'7:=0D/;�5��'J�TwM�E]9K7C< 2 OZ9KJ G 9KM�9:;ZJxU�7:M�AB<>R�JL7I589:<>M�E
M'Rz5VD:AY<>Q�;]9:A 3 G <XÎ�JL7:J�E(9 2 7IJLJ G M'Rv58Q'J�E]9:D�uiM�E#J�Df�y;ZJL7:J�9:;ZJ�J P U�;�5'D:<BDi<BDiM�Ej8S�`�����S��8g;��	� K �w����<d� M � M 1.c8�
�=@=�?6��3�=\�8Z��8Z�:c8�(5'E G 1 M \_8S��8:�:c&~�h#M'7ÜM�O#7$U�O#7:U�M�DKJ�D�;ZJL7IJ'��5'E�58Q'J�E(9Ü<BD¸D:5'< G 9KM 2 J!8S�`�����S��8g;��	�9�(<>R#<B9$U�JL7:R�M'7 P D
5'Tw9:<>M�E#Df9:;�589i�vM�O#A G 2 J�U�JL7:R�M'7 P J G 2�3 EZM'7 P 5'A$;�O P 5'E 2 J�<BEZQ�DiO#E G JL7fD:< P <BAB587dTL<B7ITLO P DK9:5'E�TwJ�DL~[c_;ZJ
58Q'J�E(9|<BD�D:5'< G 9KM 2 J���<R� M � M 1 M <�QÜ<>R�<B9:D 2 J�;#5"��<BM'7ID$587IJ@E#M'9�5i7:J�DIO#A>9¸M'R�@�8Z�T� K �k�Nq������������ KNM �`�:� M �Þ� 2 OZ9�587:J
<BE#D:9KJ�5 G �]Q'M��'JL7IEZJ G 2�3 <>9:D|M��yE-7IJ�5'DKM�E#<BEZQ P J�TI;�5'E#<BD P D�~ F Q'J�E(9:Dv587IJdD:5'< G 9KM 2 J.�=@=��6��:8ZB��v<BR	9:;#J 3 TL5'E
P M G <>R 3 9:;ZJ�<>7 2 J�;�5��0<>M'7ID�9:;Z7:M�O#Q�;�9:;ZJ�<>7|<BE(9KJL7I5'Tw9:<>M�E#D|�y<>9:;�9:;ZJ�<>7ÜJ�E(�0<>7:M�E P J�E(9:DL�]5'E G 9:;ZJ 3 587:J�1 M \�8Z�g�
<>R!9:;#J 3 TL5'E P M��'J'�#M'7_5'TLTwJ�D:DL� G <XÎ�JL7:J�E]9@U�AY5'TwJ�D@�y<>9:;#<BE-9:;ZJ�<>7@M'U�JL7I589:<BEZQ�J�E(��<B7:M�E P J�E(9:DL~ ½|® 5 P U�ABJ�DzM'R
D:O#TC;N58Q'J�E]9:Di<BE#TLAYO G Jy7IM 2 M'9:D@R�M'7yDKU�5'TwJ65'E G O#E G JL7I�v589KJL7^J ® U�A>M'7I589:<BM�EN5'E G P M 2 <BABJfD:M'R�9.�v587:J�D 3 D:9KJ P D
R�M'7v<BE#R�M'7 P 589:<>M�E�Q�589:;ZJL7I<YEZQZ� G 589:5 P <BE�<BEZQ[5'E G J�ABJ�Tw9K7:M�E#<BTdTwM P)P JL7ITwJ'~%cy;ZJ G J�D:<BQ�E)5'E G/G JL�'J�A>M'U P J�E(9
M'R_D:O#TC;â58Q'J�E(9:D�<BDS5�9KM'U�<BT�M'R_TwM�E#DI< G JL7I5 2 ABJ�M�EZQ'M�<BEZQx7:J�DKJ�587ITC;�5'E G�G 7I5"�yDSM�Eâ9KJ�TI;#E#M�A>M'Q�<>J�D�R�7:M P 5
�8587I<>JL9 3 M'R	W�J�A G DÜAB<>='J_587:9:<XW	TL<B5'A#<BE(9KJ�ABAB<>Q'J�E�TwJ'�'7:M 2 M'9:<BTLDL�(TwM'Q�E�<>9:<>�'JyD:TL<BJ�E#TwJ'�(TwM�E(9K7:M�A�D 3 DK9KJ P DL�]J�A>J�Tw9K7C<BTL5'A
5'E G P J�TI;#5'E�<BTL5'A]J�E#Q�<BEZJLJL7I<BE#QZ��TwM P U�O#9KJL7¸EZJL9.�zM'7I=�DL� G <YDK9K7I< 2 O#9KJ G TwM P U�OZ9:<BE#QZ� G 589:5 2 5'DKJz9KJ�TC;#EZM�A>M'Q�<BJ�DL�
JL9:T8~
m�ES�'JL7 3 D:< P U�AB<BDK9:<BT�9KJL7 P DL�'5'E�58Q'J�E]9 P 5 362 J G JwW	EZJ G 5'D�5'E�J�E]9:<B9 3 9:;#589�6R��� K �	8ZB��	Q�<>9:D�J�E(�0<>7:M�E P J�E(9

9:;Z7:M�O#Q�;LQ��	�YQ M ��Q@5'E G � K �ZQ@OZU�M�E/<B9v9:;#7:M�OZQ�;N<>9:D
�b��� K � M �NQ'�
edO#DIDKJ�ABAVug¾iM'7:��<BQZ� ���'�'È �:~%liM"�vJL�'JL7���R�M'7
9:;ZJ�58Q'J�E]9:Df9KM 2 J�O#D:JLR�O#Aù��9:;ZJ 3�P O#DK9i5'ABDKM 2 J�TL58U�5 2 ABJ�M'RF8Z�`���	��69�a���:8Z��;06R�	� K �P6��:8 M �RQC�o�a�a��Q M �Y8Z��;���5'E G
TI;#M(M�D:<YEZQÖ5'Tw9:<>M�E#D���<d� M � M 1 M <>Q���cx5'E G <YEk�v5 3 D�D:O#<>9KJ G 9KMâ5'TC;#<>JL�0<BEZQ�9:;ZJ�<>7)<YE]9KJ�E G J G ; M ���rQC~�p0<BE#TwJ
9:;ZJ�58Q'J�E(9:D6587:J�M'R�9KJ�EõJ ® U�J�Tw9KJ G 9KMNM'U�JL7I589KJ�7:J�AB<B5 2 A 3 <BEsO#EZ=0EZM"�yE!�	U�587:9:<B5'ABA 3 =0EZM"�dE+�!5'E GõG 3 E#5 P <BT
J�E(��<>7IM�E P J�E(9:DL�^9:;ZJ 3 P O#DK9V5'ABDKM�U	M�DIDKJ�D:D P J�TI;#5'E�<BD P D�9KM��g�N�����H���9@v�=@A��6��i9KMk9:;ZJ�J�E(��<B7:M�E P J�E(9:D
9:;ZJ 3 J�E#TwM�O#E(9KJL7�~vmoE�5 G#G <>9:<>M�E!�Z�zJ P 5 3 7:J�\�O#<>7:J[9:;#JS58Q'J�E]9:Dd9KM 2 J01 M \_8S�l�w�Y6R�	��Q�8SQ?�����`�
���T���:8 M �9��� ��JL9:T8~
hÜ<BE#5'ABA 3 ���vJ P 5 3 J ® U�J�Tw9d9:;ZJ�58Q'J�E(9:Df9KM��vM'7:=�<YE�Q'7:M�O#U�DL�	�y;#<BTC;�7:J�\�O#<>7IJ�D_9:;ZJ P 9KM KNM �Z�g�=\ M �T�����S5'E G
KNM 1 1.<d�Y8 K �����7�
eiO#D:DKJ�ABA{uÀ¾dM'7:�0<>QZ� ���'�'È 
 Ê M(M�A G 7I< G Q'JUu�J]J�E#E#<BE#Q�DL� ���'�'È 
�¾i�v5'E#50� ���'� ¼��:~
mo9-TL5'E 2 J�D:JLJ�EÏ9:;#589�9:;#<BD G JwW�E�<>9:<>M�EkM'R[58Q'J�E]9:DV58U#U�AB<>J�D�9KMÖ7:M 2 M'9:D-9:;#589-M0TLTLOZU 3 5'E G M'U�JL7I589KJ

<BE�U�; 3 D:<BTL5'Aù�#7:J�5'A Ø �vM'7IA G J�E]�0<>7:M�E P J�E]9:DL�	DKM'R�9Ë�@587:J�58Q'J�E(9:D0�
M'7fDKM'R�9 2 M'9:D	�v9:;#589f<BE#;#5 2 <B9^9:;ZJSJ�A>J�Tw9K7IM�E#<BT
�vM'7IA G D G JwW�EZJ G 2�3 TwM P U�OZ9KJL7IDy5'E G TwM P U�OZ9KJL7dEZJL9.�zM'7I=�DL�	5'E G JL�'J�E����Y8Z12���[Q
�
M'7 2 <>M�A>M'Q�<YTL5'A!58Q'J�E]9:D��
9:;#589^TwM�;#5 2 <B9v9:;�<BD%U�AB5'EZJL9L~ÜeyM 2 M'9:D^;#5"�'J 2 JLJ�E/O�DKJ G <YE/5��y< G Jy�8587I<>JL9 3 M'R$58U�U�AB<BTL589:<>M�E/D:TwJ�E#587C<>M�D^AB<>='J
Q'JLMZ�zD:U�5'TwJ'�z5'E G O#E G JL7:�@589KJL7�J ® U�A>M'7C589:<>M�E+� P 589KJL7I<Y5'Av;�5'E G AB<BE#Q�5'E GkG J�AB<>�'JL7 3 �|DKJ�TLOZ7I<>9 3 U�589K7IM�ABAB<BEZQZ�
TwM�E(9K7:M�A+58U#U�AB<YTL589:<>M�E#D%<YE�;#58ì�587 G M�O#DvJ�E]�0<>7:M�E P J�E]9:DvAB<>='JfTI;#J P <BTL5'A	U�AB5'E(9:Dz5'E G E�O#TLA>J�587v7:J�5'Tw9KM'7ID��ZJL9:T8~>�
�ËbvM ® u Ê <BA>R�M�EZQZ� ���'�8Á 
 ½ �'JL7:JL9K9L� ���'�'È 
�y�5'A>ì�5'AB5�u�rxM'7:7I<BD�� ���'� ¼>
fa P < G �85870u±�85'E G JL7�p P 58Q'9L�



»

���'� ¿A�:~Sp�M'R�9 2 M'9:Df587:J 2 J�<BEZQ-<YE#Tw7:J�5'D:<BE#Q�A 3 O�DKJ G <YE�5'OZ9KM P 589KJ G 9KM�M�ABDdR�M'7 G <Y58Q�EZM�D:<BDL��JL�&5'AYO#589:<>M�E+��5'E G
M'U#9:< P <>ì�589:<>M�E+�v<BEZR�M'7 P 589:<>M�E�Q�589:;ZJL7I<YEZQÖ5'E G 7:JL9K7I<BJL�&5'Aú� G 589:5 P <YE#<BEZQZ�ÜJ�A>J�Tw9K7IM�E#<BTNTwM P)P JL7CTwJ'�@E#JL�yDL�
P 5'<BA+5'E G <BEZR�M'7 P 589:<>M�E�W�AB9KJL7I<BEZQZ�0JL9:T8~>���ú?v7I5 G D:;#5��S� ���'� ¿A�:~
m�E�Q'J�EZJL7I5'Aù��5'E�58Q'J�E]9vTL5'E 2 JyTI;�587I5'Tw9KJL7I<>ìLJ G 2(3 9.�zM�J�A>J P J�E(9:DLuÜ<>9:Dk69� M ;=����1g5'E G <B9:D!��� K 4A8:��� K �:<d�T�L~

c_;ZJ)58Q'J�E(96U#7IM'Q'7I5 P <BD[5 P 58U�U�<BEZQV9:;#589 G JL9KJL7 P <BEZJ�Df9:;ZJ�5'Tw9:<>M�E#D[M'Rv9:;ZJ)58Q'J�E(9�<BEõ7:J�D:U	M�E�DKJ�9KM�<>9:D
DKJ�E#D:M'7 3 <BE#U�OZ9:DL�(�y;#<BA>Ji587ITI;�<>9KJ�Tw9:OZ7:J[7:JLR�JL7ID@9KM�9:;ZJ6TwM P U�OZ9:<BEZQ�5'E G U�; 3 D:<YTL5'A P J G <BO P M�EV�y;#<BTC;/9:;#<BD
58Q'J�E(9vU�7:M'Q'7I5 P <YD|J ® J�TLOZ9KJ G �
edO#D:D:J�ABA`uû¾dM'7:�0<>QZ� ���'�'È �:~|h#M'7@J ® 5 P U�A>J'��5,12��8Z��n���������8Z��;,�};��	�9� P <>Q�;(9
2 J)U#7:M'Q'7C5 P)P J G <YEâ5�AY5'EZQ�O#58Q'J�DIO#TI;�5'D�b](U(­5'E G J ® J�TLO#9KJ G M�E�5�TwM P U�OZ9KJL7���M'7�5x7:M 2 M'9 P <>Q�;(9
2 J6U#7:M'Q'7C5 P)P J G 9KM P M��'J�5 2 M�OZ9i5'E G TwM�ABA>J�Tw9yJ P U#9 3 D:M G 5-TL5'E#DfO#D:<BEZQ)<B9:D�;=��8[6=6R���.���?1�~dc_;�O#DL��9:;ZJ
587ITC;#<>9KJ�Tw9:OZ7:JiM'R!9:;ZJi58Q'J�E]9L�Z9KM�5�AB587:Q'JiJ ® 9KJ�E(9L� G JL9KJL7 P <YEZJ�D|9:;ZJ7��8Z�9@5Q|M'R+9:;�<BEZQ�Dz9:;ZJd58Q'J�E(9^<BDzTL58U�5 2 A>J
M'R G M�<BEZQZ�0�y;�<BA>Jf9:;ZJ6U#7IM'Q'7I5 P G JL9KJL7 P <BEZJ�D'�k4>����9:;ZJS58Q'J�E(9 G M�J�D_589y5'E 3 Q�<>�'J�E�<BE�DK9:5'E#TwJ[M'R�9:< P J'~|m�E
5 G#G <B9:<>M�E-9KM�9:;#J�DKJf9Ë�vM�J�A>J P J�E(9:DL�Z9:;ZJ[58Q'J�E]9.�	�YB�8S� M �Y1,�	�9��Q'M"�'JL7IE#D_9:;ZJf=�<BE G D%M'R$9:5'DK=0D@M'7 2 J�;�5��0<>M'7ID
9:;#5896587:J��d<>9:;#<BEx9:;ZJ�D:TwM'U�J�M'Rz5'E 3 58Q'J�E(96M'U�JL7I589:<BE#QV<YEx9:;�589[J�E]�0<>7:M�E P J�E]9L~�h#M'7S<BE�DK9:5'E#TwJ'�!<>Rz9:;ZJL7:J
587:J[EZM�DKM G 5�TL5'E�Dv<YE-9:;ZJi7:M 2 M'9LþÿD@J�E(��<>7IM�E P J�E(9L�(9:;ZJ[TL5'EVTwM�ABA>J�Tw9:<YEZQ 2 J�;#5"��<BM'7v<BDvM'R�E#M�U#7C5'Tw9:<BTL5'A�O#DKJ'~
}f<B�'J�EN5�U�587:9:<BTLO#AY587v58Q'J�E(9_J�E(��<>7IM�E P J�E(9v9:;#J6\(OZJ�D:9:<>M�E/9:;ZJ�EN<BDL�Z;ZM��ÝTL5'EN�zJ G J�DI<>Q�EN58Q'J�E]9:D_�y<>9:;

9:;ZJSE#J�TwJ�D:D:587 3/2 J�;#5��0<>M'7ID_5'E G 5 2 <BAB<>9:<BJ�Dz9KM�DKM�A>�'JS5�Q�<B�'J�EN9:5'DK=��
M'7d5)D:JL9_M'R$9:5'D:=�D	�oÌ
c_;#J6W�J�A G M'R F 7:9:<XW�TL<B5'A�moE(9KJ�ABAB<BQ'J�E#TwJ�� F mN�^;#5'DiA>M�EZQ/TwM�E#TwJL7IEZJ G <>9:DKJ�ABR¸�d<>9:;�9:;#J G J�D:<BQ�E+� G JL�'J�A>M'U Ø

P J�E(9L�¸5'E GâG JLU�ABM 30P J�E]9SM'R@<YE]9KJ�ABAY<>Q'J�E]9658Q'J�E(9:D�R�M'7�5��8587I<>JL9 3 M'R@U#7I5'Tw9:<YTL5'Aú�$7IJ�5'A Ø �zM'7CA G 58U#U�AY<BTL589:<>M�E#D
�
ed<YTI;�u 46E#<>Q�;(9L� ���'�0� 
 Ê <YE#DK9KM�E+� ���'� ¶>
ic¸5'E#< P M'9KMZ� ���'�'È 
iedO�D:DKJ�ABAFu�¾iM'7:�0<>QZ� ���'�'È �:~ F E�O P Ø
2 JL76M'R@9KM(M�AYDS5'E G 9KJ�TC;#E#<B\�OZJ�D6;�5��'J 2 JLJ�E G JL�'J�A>M'U�J G R�M'7�D 3 E]9:;#J�D:<>ì�<BEZQND:O�TI;â58Q'J�E(9SU�7:M'Q'7I5 P D��
J'~ÂQZ~>�
J ® U	JL7I9SD 3 DK9KJ P DL�ÜA>M'Q�<BTL5'Az5'E G U�7:M 2 5 2 <BAY<BDK9:<BT�<BEZR�JL7:J�E#TwJ)9KJ�TC;#E#<B\�OZJ�DL��TL5'DKJ Ø 2 5'D:J G 7IJ�5'DKM�E#<BEZQxD 3 D:9KJ P DL�
JL9:T8~D�#�
ed<BTC;�uç46E�<>Q�;]9L� ���'�0� 
+}f<BE#D 2 JL7IQZ� ���'� »>
�4[M�A>M G EZJL7"� ���'� »>
�`[OZ7:=0<BE+� ���'� ºR
�`iJ�5'E��������g�B� ���'�'È 

edO�D:DKJ�ABAdu*¾dM'7I��<>QZ� ���'�'È �:~|ldM��zJL�'JL7"� G J�DI<>Q�E#<BEZQdU#7:M'Q'7I5 P DÜO#D:<BEZQ P M�DK9ÜM'R	9:;ZJ�DKJ^58U#U�7:M�5'TI;ZJ�D|7:J�\(O�<>7:J�D
TwM�E#D:< G JL7I5 2 A>Ji=0EZM"�yABJ G Q'J[M'R$9:;#J658U#U�AB<BTL589:<BM�E G M P 5'<BE 2 J�<BEZQ�5 G#G 7IJ�D:DKJ G 2(3 9:;ZJ658Q'J�E(9L~zc_;�<BDvU#7:M0TwJ�D:D
M'R��5� M �F�l�a@_;>���Nq=�:��� K �:8 M ���ú5'ABDKMsTL5'ABA>J G =�EZM��yA>J G Q'J�J�EZQ�<BEZJLJL7C<BEZQd�i<YD6M'R�9KJ�E G <DW�TLO#A>9[M��y<BEZQxJ�<>9:;ZJL7�9KM
9:;ZJyAY5'T:=�M'R�U�7:J�TL<BDKJ^=0EZM"�dA>J G Q'J^M'R�9:;ZJ G M P 5'<BE#�
J'~ÂQZ~>� P J G <BTL5'A G <Y58Q�EZM�D:<BD	�+M'7z9:;ZJ_<BE#5 2 <YAB<>9 3 9KM6U#7:M0TLOZ7:J
=0EZM"�yABJ G Q'J|M"�d<BEZQ_9KMiM'9:;ZJL7$AY< P <>9:589:<>M�E�Df�
J'~ÂQZ~>� G JL9:5'<BA>J G J�E]�0<>7:M�E P J�E]9:5'A�TC;#587I5'Tw9KJL7I<YDK9:<BTLD$M'R.�'D:5 3 �'U�AB5'EZJL9
p0589:OZ7CE^�:~ Ê Jy9:;�O#DÜ7:J�\�O#<>7:J_58Q'J�E(9 G J�D:<>Q�E P J�TI;#5'E#<YD P DÜ9:;#589z�zM'7I=�J�<B9:;ZJL7|�y<>9:;-AB<>9K9:A>J G M P 5'<BE Ø DKU�J�TL<XW�T
=0EZM"�yABJ G Q'J6M'7f5'ABA>M"�û9:;ZJ�58Q'J�E(9d9KM/5'TL\(O�<>7:J69:;ZJ G J�D:<>7:J G <BEZR�M'7 P 589:<>M�EN9:;#7:M�OZQ�;�<>9:DyM"�yE�J ® U�JL7I<BJ�E#TwJ�DL~
c_;#<YD¸;�5'D|A>J G 9KM6TwM�E#D:< G JL7I5 2 A>J G JL�'J�ABM'U P J�E(9ÜM'R�9:;ZJ@W�J�A G M'R�12� K 4A8S�^���g�N���?�Y8S�>;
�úrxno�:�'�y;�<BTI;�U#7IM"�0< G J�D
5x�&587I<BJL9 3 M'R P M G J�D�5'E G P JL9:;ZM G DSR�M'7)��<d� M 10�=�:8 K Q�c��`�Z4d�	Q�8SQ6M'Ry58Q'J�E]9�U#7IM'Q'7I5 P D,�
liM�E#5"�&587�� ���'� ºR




º

n$5'E#Q�A>J 3 � ���'�'È 
�ei<>U�A>J 3 � ���'� ¼>
	rx<B9:TI;ZJ�ABAù� ���'� ¿A�:~
m�E 9:;�<BD G <YD:DKJL7:9:589:<>M�E!�^�zJõ5 G M'U#9V5�DIAB<>Q�;(9:A 3 G <XÎ	JL7IJ�E]9/58U#U#7:M�5'TC;+~êm�E#DK9KJ�5 G M'RSTwM�E#DI< G JL7I<BE#QÖ9:;ZJ

G J�D:<BQ�E�M'R�587:9:<>W�TL<B5'A[58Q'J�E(9:D�R�7:M P 5'EÇJ�EZQ�<YEZJLJL7I<BEZQ�DK9:5'E G U�M�<BE]9L�d�zJ�A>M(M'=*9KM"�@587 G D�E#589:OZ7:J'�f�y;#<YTI;
U#7:M���< G J�Df<BE#E�O P JL7I5 2 ABJ6J ® 5 P U�A>J�DiM'Rz5'E#< P 5'ABD �
M'7 2 <>M�A>M'Q�<BTL5'A�58Q'J�E(9:D	�_9:;#589[58U#U�J�587f�zJ�ABA Ø 5 G 58U#9KJ G 9KM
9:;ZJ�<>7^J�TwM�ABM'Q�<BTL5'A�E#<YTI;ZJ�DL~ Ê J G 7I5��Ý<YE#DKU�<>7C589:<>M�E-R�7:M P 9:;#J6DK9K7IO#Tw9:OZ7IJ�D^5'E G U#7:M0TwJ�D:DKJ�D^<YE]�'M�A>�'J G <BEV9:;ZJ
G J�D:<BQ�EVM'R¸9:;#J�DKJ 2 <>M�ABM'Q�<BTL5'A+58Q'J�E]9:Dy9KM-U�O#7ID:OZJiM�OZ7_Q'M�5'A�M'R G J�D:<>Q�E#<BE#Q�587:9:<>W�TL<B5'A+5'OZ9KM�EZM P M�O#Dy58Q'J�E(9:DL~

s{zS� -��`�5�3�p|��{���)�3�p�3�{�{���d�^�[���{�Y|�~=�

F P M�EZQ)9:;#J6U#7:M0TwJ�D:DKJ�DyM'R�E�589:OZ7I5'A!5 G 58U�9:589:<>M�E�7:J�D:U	M�E�D:< 2 A>JiR�M'7y9:;ZJ G J�D:<>Q�ENM'R 2 <>M�ABM'Q�<BTL5'A+58Q'J�E]9:D��
U#7:M 2 5 2 A 3 9:;ZJ P M�D:9�Tw7IO#TL<B5'A[<BD/9:;#589NM'R��	B M ��<d�:8 M �#�f�y;�<BTI;*J ® TwJ�ABD�<BE*U#7:M G O#TL<YEZQ�58Q'J�E(9:D G J�DI<>Q�EZJ G
9KM�M"�'JL7ITwM P Jõ9:;ZJsTwM�E#DK9K7I5'<YE]9:D/5'E G AB< P <>9:589:<BM�E#D)< P U�M�DKJ G 2(3 9:;ZJ�<B7-J�E(��<>7IM�E P J�E(9:DL~Çh#M'7VJ ® 5 P U�A>J'�
� �5QN4A��8g;�4���nfQ�4��g6`4 M � M \��l��6`4>��� M �%6d��� 6R�}\��T���:<>Q� ��|<YE#;#5 2 <>9:D G JLJLU Ø �v589KJL7ID��y;ZJL7IJ�9:;ZJL7:J)<BD6AY<>9K9:A>J�D:OZ7:R
5'TwJ
AB<>Q�;(9L~|liM"�vJL�'JL7��	9:;#<BD_<BDyEZM'9_7:J�5'ABA 3 5�U#7IM 2 A>J P D:<YE#TwJ[JL�'M�ABOZ9:<>M�E�;#5'D^J�\�O#<>U#U�J G 9:;ZJ�DKJ�Tw7:J�589:OZ7:J�Dy�y<>9:;
� K �:8SB��#B�8¡Q?8 M ��D 3 DK9KJ P DL~�c_;ZJ�D:JVW�D:;ZJ�D�U#7IM G O�TwJV5'E G J P <>9�9:;ZJ�<>7�M��yEÏAB<BQ�;]9L�v5'E G O#DKJN<>9�9KM G JL9KJ�Tw9
M 2 DK9:5'TLABJ�DL�(U�7:J 3 �]JL9:T8~|c_;�<BDÜ�0<BD:<>M�E�D 3 DK9KJ P <BD%O#E�AB<>='J^5'E 3 D:JLJ�E)M�E-DIOZ7:R
5'TwJ Ø G �zJ�AYAB<BEZQfM'7:Q�5'E#<YD P DX�Ë}i7C<>JL7
uÀ?@OZ7:=	� ���'� ¶��:~
F U�587:9zR�7:M P JL�'M�ABOZ9:<BM�E+�9�l�a�����Y8Z��;f<BDv5'EZM'9:;ZJL7 2 <>M�ABM'Q�<BTL5'A#U#7IM�TwJ�D:Dz9:;#589@5'ABA>M��yDz5'E�< P 5'ABDÜ9KM�D:O#TLTwJ�DID Ø

R
O#ABA 3 5 G 58U#969KM�9:;ZJ�<B76J�E]�0<>7:M�E P J�E]9:D�~�h#M'7�<BE�DK9:5'E#TwJ'�$5'E�< P 5'ABD[A>J�587CE�9KM�7:J�DKU�M�E G 9KMxDKU�J�TL<XW�T�DK9:< P O#AB<
� KNM �9@�8:�:8 M �`8S��;��|5'E G <>Q�E#M'7:J_M'9:;ZJL7ID��P4>�=\_8Z�:<Y���:8 M �R�:�Z7IJ�TwM'Q�E#<>ìLJiM 2 t�J�Tw9:Dv5'E G U�AB5'TwJ�DL��TwM P)P O�E#<BTL589KJ'�0J�E Ø
Q�58Q'Jf<BE�DKU�J�TL<>J�D Ø DKU�J�TL<XW	T 2 J�;#5"��<BM'7IDL��JL9:T8~>�V�úrs5'T:=0<BE]9KM�DI;+� ���'� »>
�}f5'AYAB<BDK9KJ�Aú� ���'�8Á 
#}f7I<>JL7xuÇ?@OZ7I=�� ���'� ¶>

rsTwh�587IAB5'E G � ���'� »��:~dp0<BE�TwJ P M�DK9d5'E�< P 5'ABD^<BE�;#5 2 <>9^DKU�589:<Y5'A+J�E]�0<>7:M�E P J�E]9:Dd5'E G P O#DK9yE�5��0<>Q�589KJ�<YENM'7 Ø
G JL7v9KM�R
O#AXW	ABA 2 5'D:<BTdEZJLJ G DzM'R�W�E G <YEZQ[R�M�M G 5'E G P 589KJ�DL�Z5"�'M�< G <BEZQ�U#7:J G 589KM'7CDL�]W	E G <BEZQ[9:;#J�<>7%�@5 3 ;ZM P J
58R�9KJL7ÜR�M'7I58Q�<YEZQfJ ® U�J G <>9:<BM�E#DL�&JL9:T8~>�]9:;ZJ 3 7:J�\(O�<>7:J%9:;#J K ��< K 8:���&5 2 <BAB<B9 3 M'RpQ36d���:8b���Y�l�a�����Y8Z��;_�y;#<BTC;�J�E�5 2 A>J�D
9:;ZJ P 9KMj� KN¢ <d8Z�T�	£��a��6��T�	Q��	�9�
�%5'E G <>Q_�S<YEZR�M'7 P 589:<>M�E�U�JL7:9:5'<BE�<BEZQN9KMs9:;ZJ�DKU�589:<B5'A%589K9K7I< 2 OZ9KJ�D�M'R^9:;ZJ�<>7
J�E(��<>7IM�E P J�E(9:DL~ F A>9:;#M�OZQ�;�D:M P JdM'R�9:;ZJ�DKJfDKU�589:<B5'A	5 2 <BAB<B9:<>J�D|587:J 8S� O \ M ����M'7@Q'J�EZJL9:<BTL5'AYA 3 U#7:M'Q'7I5 P-P J G �
M'9:;ZJL7ID P O#DK9 2 J�A>J�587CEZJ G ~ h�M'7V<YE#DK9:5'E#TwJ'�^<>9-<YD��zJ�AYA_=0EZM"�yEÏ9:;#589 P 587C<BEZJ�9:OZ7I9:A>J�D��
J'~ÂQZ~>�t¤�4R�	� M �Y8b�
1.c=@=�5QN�|AB5 3 9:;ZJ�<>7zJLQ'Q�DzM�E�9K7:M'U�<YTL5'A 2 J�5'TI;ZJ�D'�
J'~ÂQZ~>� F D:TwJ�E#D:<>M�E�m�D:AB5'E G <YE)9:;ZJ F 9:AB5'E]9:<YTyM0TwJ�5'E^�:~ Ê ;ZJ�E
9:;ZJ�JLQ'Q�D6;#589:TC;+�+9:;ZJ 3 M�O#EZQN5'OZ9KM P 589:<BTL5'AYA 3 Tw7I5"�yA¸9KM/9:;#J��@589KJL7[�y<>9:;ZM�O#9i5'E 3 =0<BE G M'R|U�587:J�E(9:5'A�D:O Ø
U�JL7:�0<BD:<>M�E+~Üc_;#J 3 58U#U�J�587_9KM 2 J[Q'J�EZJL9:<BTL5'ABA 3 U#7:M'Q'7C5 P)P J G 9KM/<BE]9KJL7IU#7:JL9_TLOZJ�DyJ P 5'E#589:<BEZQ-R�7:M P AB587:Q'J
2 M G <>J�D_M'Rz�v589KJL7[M'7fU�589:TC;ZJ�DfM'R%DK= 3 M"�'JL7S9:;ZJ P �Ë}i7I<>JL7Uu¯?@OZ7:=	� ���'� ¶��:~ F E#< P 5'ABDy587IJ�5'AYDKM/TL58U�5 2 A>J
M'R!A>J�587IE�<BEZQ69:;ZJfDKU�589:<Y5'A�589K9K7I< 2 OZ9KJ�D%M'Rf� M B�����J�E]�0<>7:M�E P J�E]9:D�~¸h�M'7@<YE#DK9:5'E#TwJ'�05'D%�d<BABA 2 J�TwM P Jf58U#U�587:J�E(9



È

<BEkb@;#58U#9KJL7�¼��¸7IM G J�E(9:D�;#5��'JV5'E�< P)P J�E#DKJ�TL58U�5'TL<>9 3 9KMsA>J�587CEâ5'E G D:O#TLTwJ�D:DKR
O#ABA 3 E#5"��<BQ�589KJ/9:;#7:M�OZQ�;
TwM P U�ABJ ® P 58ìLJ�D7�úc�M�A P 5'E+� ��� º � 
+a�þÿ4[JLJLR�J7ug¾f5 G J�Aú� ��� ¿ � �:~
c_;#J�DKJÜU#7:M0TwJ�D:DKJ�D+M'RZE#589:O#7I5'A'5 G 58U#9:589:<>M�E!�&E#5 P J�A 3 ��JL�'M�AYOZ9:<>M�E65'E G ABJ�587IE#<BEZQZ�"U�AB5 3 5_D:<BQ�E#<XW�TL5'E(9�7:M�A>J

<BExD:;#58U�<BE#Q)9:;ZJ 2 J�;#5"��<BM'7ID_M'R 2 <>M�A>M'Q�<BTL5'A!58Q'J�E(9:DL~fc_;ZJ 3 G <>Î	JL7dR�7:M P J�5'TI;sM'9:;ZJL7f<BExDKM P J�D:<>Q�E#<XW	TL5'E]9
5'DKU�J�Tw9:D6<BE�TLABO G <BE#Q-9:;ZJ)DKU�589:<>M Ø 9KJ P U�M'7I5'A|D:TL5'ABJ�D65896�y;#<YTI;õ9:;ZJ 3 M'U�JL7I589KJ'~ Ê ;#<BA>J�A>J�587IE�<BEZQ/M'U	JL7C589KJ�D
M�E-<YE G <>�0< G O#5'AYDL�"JL�'M�ABO#9:<>M�E)�vM'7:=0D|M"�'JL7vJ�E(9:<>7:J_U�M'U�O#AY589:<>M�E#Dw�
M'7vD:U	J�TL<BJ�D	�:~$h�OZ7:9:;ZJL7���A>J�587IE#<YEZQfM'U	JL7C589KJ�D
G OZ7C<BEZQf9:;ZJdAY<>R�JL9:< P J^M'R+9:;ZJy<BE G <>�0< G O#5'A�5'E G <YD|U#7:J�DIO P 5 2 A 3 5'< G J G 2(3 A>M�EZQ�AB<>R�J�DKU�5'E#DL�]�y;#<BA>J@JL�'M�ABO#9:<>M�E
�vM'7:=�D$M"�'JL7ÜQ'J�E#JL7I589:<>M�E#DL�'�vJ�ABA 2 J 3 M�E G 5'E�<BE G <B��< G O#5'AúþÿD	JwÎ	J�Tw9:<B�'J@AY<>R�J�D:U�5'E2� F T:=0A>J 3 u n$<>9K9 P 5'E+� ���'�0� �:~
`fJ�DKU�<B9KJ69:;ZJ�DKJ�58U#U�587:J�E(9 G <XÎ�JL7:J�E#TwJ�D��#JL�'M�ABOZ9:<>M�Ex5'E G ABJ�587IE#<BEZQ��vM'7:=ND 3 EZJL7:Q�<BDK9:<YTL5'ABA 3 9KM�U#7:M G O#TwJ

5'E#< P 5'ABD%TL58U�5 2 A>JdM'R!DIOZ7:�0<>��<YEZQ65'E G R�O#E�Tw9:<>M�E#<BEZQ�<BE G <B�'JL7IDKJyJ�E(�0<>7:M�E P J�E(9:DL~ Ê ;#<BA>Jd9:;ZJd587ITC;#<>9KJ�Tw9:OZ7IJ�D
M'R 2 <>M�A>M'Q�<BTL5'A�58Q'J�E(9:D,�
J'~ÂQZ~>� G <>Q'J�DK9:<>�'J'��7:J�DKU�<>7C589KM'7 3 �!EZJL7:�'M�O#D��!< P)P O#EZJ'�+5'E G 7:JLU#7IM G O�Tw9:<>�'J�D 3 D:9KJ P D	�
587:JSDI;#58U�J G 2(3 JL�'M�ABOZ9:<BM�E+�#9:;ZJS58Q'J�E(9yU�7:M'Q'7I5 P D7�
J'~ÂQZ~>� 2 J�;#5��0<>M'7IDyAB<>='J[R�M'7I58Q�<BEZQZ�#R�JLJ G <BE#QZ�ZQ'7:M(M P <BEZQZ�
D:A>JLJLU�<BEZQZ�0J�D:TL58U�J'�ZJL9:T8~D��587:J65&Î�J�Tw9KJ G 5'E G 5'A>9KJL7:J G 2�3�2 M'9:;/JL�'M�ABOZ9:<>M�E�587 3 5'E G ABJ�587IE#<BEZQ�U�;ZJ�E#M P J�E#50~
m�E/DIO#TI;NTL5'DKJ�D��ZJL�'M�ABOZ9:<>M�EVU#7IM G O�TwJ�D%9:;ZJ.8Z�Y�9�����U�
M'7^Q'J�EZJL9:<BTL5'ABA 3 U#7:M'Q'7I5 P-P J G � 2 J�;#5��0<>M'7IDv�y;#<YTI;V587:J
9:;ZJ�E P M G <>W�J G 5'E G TwM�E]9KM�OZ7IJ G 9KM�9:;ZJ65'E#< P 5'AúþÿD@J ® U	JL7C<>J�E#TwJ�D^<BEV9:;ZJ6D:U	J�TL<>W�TyJ�E(�0<>7:M�E P J�E(9^9KM��y;#<YTI;
<>9@<BDvJ ® U�M�DKJ G ~|c_;(O�DL� 2�3 J�\�O#<>U#U�<BEZQ69:;ZJ[58Q'J�E(9:D^�y<>9:;/Q'M�M GVG J�DI<>Q�E#D@5'E G <BE#DK9:<YE#Tw9:DL�]JL�'M�AYOZ9:<>M�EN5'ABA>M��yD
9:;ZJ P 9KM�D:OZ7:�0<>�'JND:OdW�TL<BJ�E]9:A 3 A>M�EZQõ9KMâA>J�587CEk9:;ZJ 2 J�;#5��0<>M'7ID�58U#U�7:M'U#7I<B589KJNR�M'7�9:;ZJ�J�E(�0<>7:M�E P J�E(9�<BE
\�OZJ�DK9:<>M�E+~
F A>9:;ZM�OZQ�;�9:;ZJ/U#7:M0TwJ�D:DKJ�D�M'R_JL�'M�ABO#9:<>M�Ek5'E G ABJ�587IE#<BEZQs587:J/7:J�5'DKM�E#5 2 A 3 �zJ�ABA G JL9:5'<BABJ G ��9:;ZJL7:JN587:J

DK9:<BAYA P 5'E 3 Q�58U�D@9KM 2 JiW�AYA>J G 2 JLR�M'7:Jf5�TwM P U�A>JL9KJ[O#E G JL7IDK9:5'E G <YEZQSM'R¸D:O#TI;VU�7:M�TwJ�DIDKJ�D^TL5'E 2 JfTLAY5'< P J G ~
afEZQ'M�<YEZQk7:J�DKJ�587ITC;Ý<BEÇEZJ�OZ7IM�D:TL<>J�E#TwJ'�fTwM'Q�E#<>9:<>�'J�U�D 3 TC;ZM�A>M'Q 3 �[5'E#< P 5'A 2 J�;#5"��<BM'7��dQ'J�E#JL9:<BTLDL�fJL9:T8~>�6<BD
U#7:M���< G <BEZQ-E#JL�g<YE#D:<>Q�;(9:Dd<YE]9KMV9:;ZJ�J ® 5'Tw96E#589:OZ7:J�M'R%9:;ZJ P J�TC;#5'E#<BD P DdJ P U�A>M 3 J G 2�3 9:;ZJ�D:J�U�7:M�TwJ�DIDKJ�D
E 9:;ZJNDK9K7IO#Tw9:O#7:J�D�9:;ZJ 3 7:J�\�O#<>7IJ/5'E G 9:;ZJ/R
O#E#Tw9:<>M�E#D�9:;ZJ 3 TwM P U�OZ9KJ'~âcy;#<BD�;#5'D�A>J G 9KM P 5'E 3 EZJL�
; 3 U�M'9:;ZJ�DKJ�DV5'E G 9:;#JLM'7I<>J�D/M'R�D:O�TI; P J�TI;�5'E#<BD P D�~¥¤ M 1!69<R�3���:8 M �9���U1 M @A���r8Z��;ÖJwÎ	M'7:9:D�TwM P U�A>J P J�E(9
D:O#TC;*7:J�DKJ�587ITC;�J�E G J�5��'M'7CD 2(3 U�7:M"�0< G <BE#QÖ�&5'AYO#5 2 A>Jx9KM(M�ABD/R�M'7����?Q?�:8Z��;õ9:;#JLM'7I<>J�DV5'E G ; 3 U�M'9:;ZJ�DKJ�DV<BE
TwM�E(9K7:M�ABA>J G ��D:< P O#AB589KJ G J�E(��<B7:M�E P J�E(9:DL~%p0O#TC; P M G J�AB<BEZQfJwÎ�M'7:9:DvTL5'E)U�M'9KJ�E]9:<Y5'ABA 3 < G J�E]9:<BR 3 5'E G D:O#Q'Q'J�DK9
5��'J�E�OZJ�DSM'RvR
OZ7:9:;#JL7i7IJ�DKJ�587ITI;â9:;#589STL5'EÖ;#J�A>UõW�ABA�<BEs9:;ZJ�Q�58U�D�<BEõTLOZ7:7:J�E(96;�O P 5'E�O#E G JL7IDK9:5'E G <YEZQ�M'R
9:;ZJ P M G J�ABJ G U#7:M0TwJ�D:DKJ�DU�Ëb@;�OZ7ITC;#AB5'E G uóp0JotKEZM��yDK=0<ú� ���'� ¶��:~
`f7I5"�y<BEZQ6<BE�DKU�<>7I589:<BM�ESR�7:M P 9:;ZJ 2 <>M�A>M'Q�<BTL5'A0U#7IM�TwJ�D:D:J�D|589|�vM'7:=�<YE�9:;ZJ G J�D:<>Q�E�M'R 2 <>M�ABM'Q�<BTL5'AZ58Q'J�E]9:D��

9:;#<BD G <BD:DKJL7:9:589:<BM�EVJ ® U�ABM'7:J�D_587:9:<XW	TL<B5'A+5'E#5'A>M'Q�DyM'R¸D:O�TI;NU#7IM�TwJ�D:D:J�Dy<BEV9:;ZJ G J�D:<>Q�EVM'RÜ587:9:<XW�TL<Y5'A+58Q'J�E]9:DL~



¼

s{zS¦ ���{|�~�§A�b¨��o~��3�{|����{�
~�©�����-��������Y§=~��9~��3�p|

m�E 2 7C<>JLR.�$9:;#<BD G <BD:DKJL7I9:589:<>M�EÖTwM�E#D:< G JL7ID[9:;ZJ�7:M�A>J�M'RvJL�'M�AYOZ9:<>M�E�<BE�9:;ZJ G J�D:<>Q�E�M'R_587I9:<XW�TL<B5'A|E#J�OZ7I5'A
EZJL9.�zM'7:=0D65'E G D:J�E#DKM'7 3 D 3 D:9KJ P D[R�M'7[7:M 2 M'9:DL��5'E G�G JL�'J�ABM'U�D[5 2 <>M�A>M'Q�<YTL5'ABA 3 <BE�DKU�<>7:J G TwM P U�OZ9:589:<BM�E#5'A
P M G J�AvM'RiD:U�589:<B5'A^A>J�587IE�<BEZQ�9KM�5'< G P M 2 <BA>J/7:M 2 M'9)A>M0TL5'AB<>ì�589:<>M�E!~ F A>9:;ZM�OZQ�;�9:;ZJN�vM'7:=�<YD�U#7:J�DKJ�E(9KJ G
<BEâ9:;ZJ�TwM�E(9KJ ® 9�M'R^7:M 2 M'9:DL��9:;ZJ�U#7I<BE�TL<>U�A>J�D[58U#U�A 3 J�\�O#5'ABA 3 9KMs9:;ZJ G J�D:<>Q�EâM'RyDKM'R�9Ë�@587:J/58Q'J�E(9:DL~sc_;ZJ
U#7I< P 587 3 TwM�E(9K7I< 2 O#9:<>M�E#D@M'R�9:;ZJ G <BDIDKJL7:9:589:<>M�E�587IJ6D:O P)P 587C<>ìLJ G 2 J�A>M"�6~

² ¬ Ò ¬ ² §�ª �	�
�! ����	���#��� ¨ ���"��������, ¢ �0���&��� � �&
�«$�� "��
' ��$�����

¬FB M ��<R�:8 M ������c����­; M ��8:�Z4A1 Q7� ½ F D	�:��A>M�M�DKJ�A 3 <BE#DKU�<>7:J G 2(3V2 <BM�A>M'Q�<BTL5'A!JL�'M�AYOZ9:<>M�E#587 3 U#7IM�TwJ�D:D:J�DL��;#5"�'J
Q�5'<BEZJ G TwM�E#DI< G JL7I5 2 ABJSU�M'U�O#AB587C<>9 3 5'Df9KM�M�ABDiR�M'76DKJ�587CTI;#<BE#Q��85'DK9L�!TwM P U�ABJ ® �+5'E GõG J�TwJLU#9:<B�'J G J�D:<>Q�Ej�
M'7
DKM�ABO#9:<>M�E^�|DKU�5'TwJ�DdO#D:<BEZQ�AB<B9K9:A>J G M P 5'<BE Ø DKU�J�TL<XW�Td=�EZM��yA>J G Q'J��
ldM�ABAY5'E G � ��� ¿ È 
�}fM�A G 2 JL7:QZ� ���'�'� 
�4[M'ì�50�
���'� ¶>
Zrx<B9:TI;ZJ�ABAù� ���'� ¼��:~%c_;ZJ 3 ;#5��'J 2 JLJ�E�D:O�TLTwJ�D:DKR
O#ABA 3 58U#U�AB<>J G 9KM65f�&587C<>JL9 3 M'R G <DW�TLO#A>9¸M'U#9:< P <>ì�589:<>M�E
U#7:M 2 A>J P DV<BE#TLABO G <BEZQ�9:;ZJÖD 3 E]9:;ZJ�DI<BD/M'R�587:9:<>W�TL<B5'A[EZJ�OZ7C5'AiE#JL9Ë�vM'7:=�D�R�M'7�D:U	J�TL<>W�Tõ58U#U�AB<BTL589:<BM�E#D��úDKJLJ
�ú?@5'AB58=�7I<BD:;#E�5'E�u¯ldM�E#5"�&587"� ���'�'È 5>�iR�M'7S5 2 < 2 AB<BM'Q'7I58U�; 3 �:~�moEõ9:;#<YD G <BD:DKJL7I9:589:<>M�Eõ7:J�DKJ�587ITC;+���vJ-;#5"�'J
P 5 G J[9:;#J6R�M�AYA>M"�y<YEZQ�TwM�E]9K7I< 2 OZ9:<>M�E#D@9KM-9:;ZJfW�J�A G M'R�JL�'M�ABOZ9:<BM�E#587 3 G J�D:<>Q�EVM'RÜEZJ�OZ7C5'A+587ITI;#<B9KJ�Tw9:OZ7:J�DL~

� ~ F �3�}q M � M 1.c6M'R$5'E 3 W�J�A G M'R$7:J�DKJ�587ITC;�<BD@5��'JL7 3 O#DKJLR
O#A�9KM�M�A+D:<BE�TwJi<>9@< G J�E(9:<XW�J�D K 4>���T� K ������8SQ?�:8 K Q
M'7X���b�:�?8b\�<R���?Q!M'R#9:;#Jz7:J�D:J�587ITI; G M P 5'<YES9:;#589�TL5'E 2 JzO#DKJ G 9KMfU	JL7IR�M'7 P R�5'<B7¸TwM P U�587I<BDKM�E#D 2 JL9Ë�vJLJ�E
G <XÎ	JL7IJ�E]9�58U#U#7:M�5'TC;ZJ�D�9:;#589Ü;#5"�'J 2 JLJ�E�5 G M'U#9KJ G ~ F A>9:;ZM�OZQ�;�5fE�O PS2 JL7¸M'R�58U#U#7IM�5'TI;ZJ�DÜ;#5 G 2 JLJ�E
G JL�'J�A>M'U�J G R�M'7S9:;ZJ�JL�'M�ABOZ9:<>M�E�587 3 D 3 E(9:;ZJ�D:<BD[M'R@EZJ�OZ7C5'AÜ587ITI;#<B9KJ�Tw9:OZ7:J�DL�$9:;ZJ�W�J�A G AB5'TI='J G 5N9:5 ®�Ø
M�E#M PS3 ~^?@5'DKJ G M�E�M�OZ7y=0EZM��yA>J G Q'J6M'R�9:;ZJ6W�J�A G �Z�vJ�D:O#Q'Q'J�DK9KJ G 5069�T���r8Z1.8S������c#�3�}q M � M 1.c�9:;#589
TC;#587I5'Tw9KJL7I<BìLJ G J�5'TI;õ7:J�DKJ�587CTI;sJ�E G J�5"�'M'7f5'ABM�EZQ7i M <d�0�}qA�	Q G JwW�EZJ G 2(3 u7�	� K�M @�8Z��;�Q K 4R�	1,�w������� O
� M �N�,� M 6 M � M ;�c8�kB5���?8:�A\��l�?Q M i7��B M ��<R�:8 M ����5'E G ��6A69�r8 K �=�:8 M ��@ M 12��8Z�L�ú?@5'AB58=�7I<BD:;�E#5'E#ugldM�E�5��8587��
���'�'È 5>�:~�c_;ZJ���� KNM @�8S�>;�Q K 4d�	1,��7:JLR�JL7ID�9KMs9:;ZJ�Q'J�E#JL9:<BT-7IJLU#7:J�DKJ�E(9:589:<>M�EkTI;ZM�D:J�EkR�M'7�J�E#TwM G <BEZQ
5'E G�G J�TwM G <BEZQs9:;ZJNEZJ�OZ7I5'A@EZJL9.�zM'7:=0D��
J'~ÂQZ~>�v�zJ�<BQ�;]9 P 589K7C< ® �%7:JL�_7I<>9KJ/7IO#ABJ�DL�Ün�m:p�jÀU#7:M'Q'7C5 P DL�
JL9:T8~D�:��9:;ZJ#�^���:� M ����� M 6 M � M ;=c-7:JLR�JL7ID[9KM�9:;#J�U�; 3 D:<BTL5'A�U�7:M'U�JL7:9:<>J�DiM'R@9:;ZJ)EZJL9Ë�vM'7:=0D6JL�'M�A>�'J G 2(3
9:;#JfD 3 DK9KJ P �
J'~ÂQZ~>��R�JLJ G Ø R�M'7:�@587 G �07:J�TLO#7:7:J�E(9L�0ABM�TL5'ABA 3 Ø TwM�E#E#J�Tw9KJ G �0JL9:T8~D�:���y;#<YA>J
B�����8b�=\_�g�	Q M iU��B M�O
��<R�:8 M �/< G J�E]9:<>R 3 9:;ZJSU#7IJ�TL<BDKJS5'DKU�J�Tw9:DyM'RÜ9:;ZJ�EZJ�O#7I5'A!EZJL9.�zM'7:=0Dd9:;#589y�vJL7:J�DIO 2 tKJ�Tw9_9KM-JL�'M�ABO#9:<>M�E
�
J'~ÂQZ~>��9KM'U�M�A>M'Q 3 ���vJ�<>Q�;(9:DL�]5'Tw9:<>�8589:<>M�E�R
O#E#Tw9:<>M�E!�8ABJ�587IE#<BEZQf5'A>Q'M'7I<B9:; P �8JL9:T8~D�:~%c_;ZJzW�E#5'A0TL589KJLQ'M'7 3 �
�?6=69��8 K ���:8 M �%@ M 12��8Z�#��9:58Q'Q'J G J�5'TC;NM'R¸9:;ZJ[58U#U#7:M�5'TC;ZJ�D@�y<>9:;/9:;ZJf=0<BE G DzM'R$U�7:M 2 A>J P Dz9:;#589@�vJL7:J
5 G�G 7:J�D:DKJ G O�D:<BEZQf9:;ZJ_58U#U�7:M�5'TI;��
J'~ÂQZ~>�(9KM 3 U�7:M 2 A>J P DÜDIO#TI;�5'D�®daie�5'E G J�E#TwM G JL7 Ø G J�TwM G JL7���R
5'TwJ



¿

7IJ�TwM'Q�E#<>9:<>M�E+�Z9K7C5��'J�AB<BE#Q)D:5'A>J�DKU�JL7IDKM�EVU�7:M 2 A>J P �0JL9:T8~D�)�ú?v5'AY58=(7I<YD:;#E#5'E�uHliM�E#5��8587�� ���'�'È 5>�:~z¾iM'9
M�E�A 3 G < G 9:;#<BD�9:5 ® M�EZM P�3 5'ABA>M"�­O#D�9KM G <BDK9:<BE#Q�O#<BD:; 2 JL9Ë�vJLJ�E G <XÎ�JL7:J�E(9�58U#U�7:M�5'TI;ZJ�D�� 2 OZ9�5'ABDKM
;#J�A>U�J G O#D^< G J�E(9:<>R 3 U�M'9KJ�E]9:<Y5'A+7:J�DKJ�587ITC; G <B7:J�Tw9:<>M�E#DL~Üh�M'7d<BE#D:9:5'E#TwJ'�Z�zJSR�M�O#E G 9:;#589yEZM)M�E#JS;#5 G

5 G�G 7:J�D:DKJ G 9:;ZJ�JL�'M�ABOZ9:<>M�EsM'R%5'Tw9:<B�&589:<>M�EõR
O#E#Tw9:<BM�E#Dy<BEsEZJ�OZ7C5'A�587ITC;#<>9KJ�Tw9:OZ7:J�D�~6c_;#<BDd5'ABA>M"�vJ G O#D
9KM-J ® U�ABM'7:J[9:;#<BD_587IJ�5�R�7CO#<>9KR
O#ABA 3 �bJ]O#J G J�D]uÀ?@5'AB58=�7I<BD:;�E#5'E+� ���'� ¼��:~

¶�~ycy;ZJ!;��������:8 K �T�P69�a�?Q����`�3���:8 M �)TI;#M�DKJ�E-<BE-5'E ½ `f¾ F D 3 D:9KJ P EZM'9|M�E�A 3 G <BTw9:589KJ�D|9:;ZJy=�<BE G D�M'R�9:587 Ø
Q'JL9@EZJ�OZ7C5'AZEZJL9Ë�vM'7:=0D%9:;#589z9:;ZJyD 3 DK9KJ P TL5'E-U�M�D:D:< 2 A 3 JL�'M�A>�'J'� 2 O#9|5'ABDKM G JL9KJL7 P <BEZJ�DÜ9:;#Jy5 P M�O#E(9
M'R��a�?Q M <>� K �	Q[J ® U�J�E G J G <YEõ9:;#<BDfJwÎ�M'7:9L~�h#M'7�<YE#DK9:5'E#TwJ'�!M�E#J��zM�O#A G AB<>='J�9:;ZJ�Q'J�EZJL9:<YT)DKJ�587ITC;�9KM
U�7:M�TwJLJ G 5'D��:e K 8b���`�:��c�5'D�U�M�D:D:< 2 ABJ)�y<>9:;�AB<>9K9:A>J��v5'DK9:58Q'JNM'RdD 3 D:9KJ P 7IJ�DKM�OZ7ITwJ�D�AB<>='J�9:< P JV5'E G

D:U�5'TwJ'~�afEZJ��@5 3 M'R G M�<BE#Q�9:;#<YD P <BQ�;]9 2 J�9KM G J�DI<>Q�EsQ'J�EZJL9:<BT�7:JLU#7:J�D:J�E]9:589:<>M�E�D[5'E G M'U	JL7C589KM'7ID
9:;�589d587:J6Q�O�587I5'E]9KJLJ G 9KM)U#7IM G O�TwJ0B5����8:@SEZJL9Ë�vM'7:=0DdO�E G JL7_5'ABA+U�M�D:DI< 2 A>J P 589:<BEZQ�D
�ú5-EZJ�OZ7C5'A+EZJL9 Ø
�vM'7:= P <>Q�;(9 2 J6TwM�E#D:< G JL7:J G <BE(�&5'AB< G <BR$<>9_;#5'D���D:5 3 ��EZM-D:<>Q�E�5'A�U�589:;]�@5 3 D_R�7:M P <B9:D_<BEZU�O#9:Dz9KM/<>9:D
M�O#9KU�OZ9:D	�:~-}iJ�EZJL9:<YT�7:JLU#7:J�D:J�E]9:589:<>M�E�D[9:;#58965'A>�@5 3 D[U#7:M G O#TwJ��85'AB< G EZJL9.�zM'7:=0DS587IJ)D:5'< G 9KM�;#5"�'J
9:;#JdU#7IM'U	JL7I9 3 M'R K � M Q?<d�T�L~|j%7:JL�0<>M�O#DzTI;#587C5'Tw9KJL7I<>ì�589:<>M�E#D@M'R�Q'J�EZJL9:<BTd7:JLU#7:J�DKJ�E(9:589:<>M�E#D@AB5'TI='J G U#7:J Ø
TL<YDKJSDKU�J�TL<XW�TL589:<BM�E+�#5'E G R
OZ7:9:;ZJL7"�ZM�E#A 3 TwM�E#D:< G JL7IJ G 9:;ZJ6Q'J�EZJL9:<YT[J�E#TwM G <BEZQ��y<B9:;ZM�OZ9^9:58=0<BEZQ-<BE(9KM
5'TLTwM�O�E]9�9:;ZJ-5'D:DKM0TL<B589KJ G�G J�TwM G <BEZQVU#7:M0TwJ�D:D2�ËbvM�AYAB<BE#D�u¯J]JwÎ	JL7ID:M�E+� ���'�8Á 
z}i7CO#5'O+� ���'� ºd�:~ Ê J
;�5��'J G JL�'J�A>M'U�J G 7:J�5'DKM�E#5 2 A 3 U�7:J�TL<BDKJ)EZM'9:<BM�E#DfM'R@U#7:M'U�JL7:9:<>J�DfM'R@Q'J�EZJL9:<BT)7:JLU#7:J�DKJ�E(9:589:<>M�E#D69:;#589
TC;#587I5'Tw9KJL7I<BìLJ�9:;ZJNQ'J�EZJL9:<BTVJ�E�TwM G <YEZQ�5'D��zJ�AYAv5'D)9:;ZJ G J�TwM G <BEZQõU#7:M0TwJ�D:DL~kc_;ZJVU#7:M'U�JL7:9:<BJ�DS�vJ
;�5��'J�< G J�E(9:<XW�J G <BE#TLAYO G J'u KNM 1]6��g�_���	���	QNQN£ K � M Q?<>�a�?£ KNM 1!6d� K �:���	QNQN£wQ K ���g�=\�8Z��8Z�:c5£w1 <d�D�:8h6��r8 K 8:�:c5£ M � O
� M ;��	�^���:8 K 69�D��Q?�:8 K 8:�:c�£�1 M @�<d�D����8:�:c5£'�a�a@�<>��@=��� K c�£@5'E G K�M 1!69�g��q�8:�:c��ú?@5'AB58=�7I<BD:;#E�5'E�u­ldM�E�5��8587��
���'�'È 2 �:~vc_;#J�DKJ6587:J G J�DITw7I< 2 J G <BE�p�J�Tw9:<>M�E�¶�~ È ~ � ~

² ¬ Ò ¬ Ã §�ª �	�
�! ����	� ��, « ���$������� ���$� ���d«�� ª ����� « �!�L "�0�â��,.��� ° ��1|�# "�

½ �'M�ABOZ9:<>M�E#587 3 5'A>Q'M'7I<B9:; P D�;#5"�'J�5'ABDKM 2 JLJ�E�O#DKJ G DIO#TLTwJ�D:DKR
O#ABA 3 <BE�9:;ZJ G J�D:<>Q�EkM'R0\��	4>��B�8 M � KNM � O
�:� M �S�l�	��Q �
n$mKp0jÇU#7:M'Q'7I5 P D��!EZJ�OZ7I5'A¸EZJL9Ë�vM'7:=0DL�!JL9:T8~D�sR�M'7[D:< P O#AB589KJ G 5'E G 7:J�5'A¸7:M 2 M'9:D0�ËbvM�ABM PS2 JL9K9:<fu
`fM'7I<>Q'MZ� ���'� ¶>
�li587:�'J 3 �������g�B� ���'� ¶>
+b@AB<XÎ��_�x���g�B� ���'� »85d
+b@AB<XÎ��������g�Y� ���'� » 2 
�lfO#D 2 5'E G D'�_�x���g�Y� ���'� »>

¾iM�AXWj���w���g�B� ���'� º 2 
�edJ 3 EZM�A G DL� ���'� º 2 
	c�J�ABABJL7�� ���'� ºR
�q%5 P 5'O#TI;#<�uÀ?vJLJL7�� ���'� ºR
�¾dM�A>Wj���w���g�B� ���'� º�5d

rs<>Q�AB<BEZMj���U���g�B� ���'� ºR
FJ(58='M 2 <'�_�U���g�B� ���'�'È 
 Ê 5'A>='JL7�� ���'�'È 
z¾iM�AXW�uÉjÜ587I<YD:<ú� ���'�'È 
vrs<>Q�AB<YEZMj�_�'���D�Y�
���'�'È �:~Vc 3 U�<BTL5'ABA 3 �!9:;ZJ�7:M 2 M'9[9:5'DK=0DSTwM�E#DI< G JL7:J G <YEõ9:;ZJ�DKJ-TL5'DKJ�D�;#5��'J 2 JLJ�E�6d�5QNQ?8SB���<BE�E#589:OZ7:J'�¸<ú~ÂJ'~>�
9:5'DK=0D%�d;ZJL7:J�<BE�9:;#Jy7:M 2 M'9%5'Tw9:<>M�E�D G M�EZM'9XQ?8D;=�Y8 n K ���`�:��cd5&Î�J�Tw9@<>9:D|M'U�JL7I589:<BE#Q6J�E]�0<>7:M�E P J�E]9L~%bvM P-P M�E
J ® 5 P U�A>J�D^M'RÜD:O�TI;N9:5'DK=0Dy<YE#TLABO G J'u¸M 2 DK9:5'TLABJS5��'M�< G 5'E#TwJ'���@5'ABA�M'7yTwM'7I7I< G M'7_R�M�ABA>M��y<BEZQZ�Z58U#U�7:M�5'TI;#<YEZQ�M'7



�

5��'M�< G <BEZQõ5�AB<>Q�;(9�DKM�O#7ITwJVM'7)DKM P JNDKU�J�TL<XW�T�M 2 tKJ�Tw9L�ÜW�E G <YEZQ�R�M(M G M'7�J�EZJL7:Q 3 D:M�OZ7ITwJ�DL�%;#M P <BEZQZ�ÜJ ®�Ø
U�A>M'7C<BEZQZ�	JL9:T8~6h�OZ7:9:;#JL7�� P M�DK9fM'R|9:;ZJ�D:< P O#AB589:<BM�E Ø 2 5'DKJ G 58U#U#7:M�5'TC;ZJ�D P 58='J�O#EZ7IJ�5'AB<BDK9:<BT�5'D:D:O P U#9:<>M�E#D
5 2 M�OZ9@9:;ZJ[DKJ�E#DKM'7 3 5'E G P M'9KM'7_5 2 <YAB<>9:<>J�DzM'R�9:;ZJf7:M 2 M'9:DL~Üh�M'7y<BE#DK9:5'E�TwJ'�0<B9@<YDzM'R�9KJ�EN5'D:D:O P J G 9:;#589^9:;ZJ
D:< P O#AB589KJ G 7IM 2 M'9_;�5'D_EZM�7I5'EZQ'J�AB< P <>9:589:<BM�E#D@5'E G <BD^TL58U�5 2 A>J[M'RÜDKJ�E#D:<BE#Q�<B9:D@J�E]�0<>7:M�E P J�E]9 K�M 1!69�g�_���	��c
5'E G �a�	��8b�=\���c2�
¾dM�A>Wj���w���g�B� ���'� º 2 
 Ê 5'A>='JL7�� ���'�'È �:~
m�E�M�OZ7d�zM'7I=/�vJ�;�5��'J P 5 G JSO#D:J6M'R|5)7:M 2 M'9_9:5'D:=NU#7:M'U�M�DKJ G 2�3 c�J�ABABJL77� ���'� ºd�:~_liJL7:J'��9:;#JS7:M 2 M'9

<BD_<YE]9K7:M G O#TwJ G <BE]9KM�5)7:M�M P �ú5'D:DIO P J G 9KM 2 J G J�TwM P U�M�DKJ G <BE]9KM�°²±�°�TwJ�ABABD	�:��AY<>9K9KJL7:J G �d<>9:; 2 M ® J�DL�
5'E G ;#5'D�9:;ZJ�9:5'D:=ÖM'R_U�O#DI;#<BEZQN9:;ZJ 2 M ® J�D�9KMs9:;ZJ/J�E#TLA>M�D:<YEZQ��@5'ABABDt�úc�J�ABABJL7�� ���'� ºd�:~ F D�9:;ZJ/5'Tw9:<BM�E#D
M'Rv9:;ZJ�7:M 2 M'965&Î	J�Tw9�9:;ZJ G <BD:9K7I< 2 OZ9:<BM�E�M'Rv9:;ZJ 2 M ® J�DS<BEs9:;ZJ�J�E(��<B7:M�E P J�E(9L�!9:;#<BDf9:5'D:=õ<YD P M'7:J�� K �:8SB��
9:;#5'E�M 2 DK9:5'TLA>J-5"�'M�< G 5'E#TwJ�M'76�v5'AYA�R�M�ABABM"�y<BE#Q 2 J�;#5"��<BM'7IDL~�moEâ5 G#G <>9:<>M�E!�+9:;ZJ�7:M 2 M'9:D6<BEõ9:;#<YD[9:5'DK=�587:J
5'D:D:O P J G 9KM 2 JVTwM�E#DK9K7C5'<BEZJ G 2(3 5�E(O PS2 JL7�M'RyJ�A>J P J�E(9:D�9:;#589 P 58='JN9:;#J G J�D:<>Q�E�M'RyJwÎ�J�Tw9:<>�'J 2 M ®�Ø
U�O#DI;#<BEZQ 2 J�;#5��0<>M'7IDS7I589:;ZJL7�;#587 G ~Nh�M'7�<BE�DK9:5'E#TwJ'��J�5'TI;�7:M 2 M'9�;�5'DS5sAB< P <>9KJ G �:8Z1,�S�y<>9:;#<BEÖ�y;#<BTC;Ö<>9
;#5'Dz9KM�J ® J�TLOZ9KJ[<>9:Dz7:M�M P Ø TLA>J�587I<BE#QS9:5'DK=-5'E G AB< P <>9KJ G Q_�	�RQ M ��c0�T����;>�?Q!�
9:;#Jd7:M 2 M'9vTL5'E�M�E�A 3 DKJ�E#DKJiM�EZJ
K ���S�#<YENJ�5'TI;sM'RÜJ�<>Q�;(9 G <B7:J�Tw9:<>M�E#Dd587:M�O#E G <B9	�:~ F ABD:MZ��9:;ZJ�7:M 2 M'9dTL5'E#EZM'9dU�O#D:; P M'7:JS9:;�5'E�M�EZJ 2 M ® 589
5�9:< P J65'E G <BD_<BE�TL58U�5 2 A>JfM'R G JL9KJ�Tw9:<BEZQ)R
OZ9:<BABJ P M"�'J�D
�
J'~ÂQZ~>� P M���<BE#Q)<BE]9KM)5)�v5'ABAù��U�O#D:;#<BE#Q�5 2 M ® <BE(9KM
5V�@5'ABA�M'7658Q�5'<BE#DK965'E#M'9:;ZJL7 2 M ® �!JL9:T8~D�:~)c_;ZJ�W�9:E#J�D:DfM'Rz9:;#J�7:M 2 M'9f<YDf9:;ZJ)E(O PS2 JL7fM'R 2 M ® J�D[7IJ�DK9:<BEZQ
58Q�5'<BE#D:9v�@5'ABABD@589^9:;ZJfJ�E G M'R¸<>9:D^D:< P O#AB589:<>M�E�9:< P J'�0�y<B9:;�5'EVJ ® 9K7I5�U�M�<BE(9zR�M'7^J�5'TI; 2 M ® U�O#D:;#J G <YE]9KM�5
TwM'7IEZJL7"~�cy;ZJ_Q'M�5'Aú�(9:;ZJ�E+�(<YDÜ9KMSJL�'M�A>�'Ji;#<>Q�;�W�9:EZJ�D:D 2 M ®�Ø U�O#DI;#<BEZQ 2 J�;#5��0<>M'7ID|R�M'7z9:;ZJ_7:M 2 M'9L~ F AB9:;ZM�OZQ�;
9:;ZJ6TwM�E#D:9K7I5'<BE(9:D@M�EN9:;ZJ 2 J�;#5��0<>M'7_5'E G DKJ�E�DKM'7 3 D 3 DK9KJ P D P 58='J[9:;#<BD@7IM 2 M'9@9:5'DK= P M'7:J[7IJ�5'AB<BDK9:<BT8�09:;ZJ 3
P 58='J/9:;ZJ G J�D:<>Q�EâM'R_58U#U#7:M'U#7C<B589KJ 2 J�;#5"��<>M'7CDSTwM'7:7:J�D:U	M�E G <BEZQ�A 3 ;#587 G JL7"~�c_;ZJ-TwM�E(9K7I< 2 OZ9:<>M�E#DSM'R^M�OZ7
JL�'M�ABOZ9:<BM�E#587 3 G J�D:<>Q�EN58U#U�7:M�5'TI;�9KM)9:;#<BD^D:< P O#AY589KJ G 7:M 2 M'9_9:5'DK=N587:J6D:O P-P 587I<>ìLJ G 2 J�A>M��6u

� ~ F A>9:;ZM�O#Q�;��vJfO#DKJ G J ® 9K7:J P J�A 3 D:< P U�A>JyE#J�OZ7I5'A	EZJL9Ë�vM'7:=0D��
J�\�O#<>�85'A>J�E(9v<YE�TwM P U�OZ9:589:<>M�E#5'A	U�M"�vJL7
9KM�n��Y8Z���UQ	�3�����
10� K 4A8Z���?Q@7I589:;ZJL7^9:;�5'ENc$OZ7C<BEZQ P 5'TI;#<YEZJ�D	�:�0�zJ[�vJL7:J65 2 ABJi9KM�JL�'M�AB�'J6EZJ�OZ7:M0TwM�E Ø
9K7IM�ABA>JL7ID@M'RÜTwM P U�587C5 2 A>J[U�JL7:R�M'7 P 5'E#TwJ[9KM)9:;#J[n�m:p�jÏU#7:M'Q'7C5 P D^M'RÜc�J�AYA>JL7U� ���'� ºd�:~zm P U�M'7:9:5'E(9:A 3 �
O�E#AB<>='J�c�J�ABABJL7����vJ��zJL7:J�5 2 ABJS9KM����9����c_³��i9:;#J�JL�'M�AB�'J G E#J�OZ7I5'A¸DK9K7IO#Tw9:OZ7IJ�Di5'E GxG JL9KJL7 P <BEZJ�U#7:J Ø
TL<YDKJ�A 3 4 M �sM�O#7@58Q'J�E(9:D_5'TC;#<>JL�'J G 9:;ZJ�<>7^;#<BQ�;)W�9:E#J�D:DKJ�DL~|c_;�<BD%A>J G 9KM�5'EV< P U�M'7:9:5'E(9v<YE#D:<>Q�;(9z<BE(9KM
9:;#Jd=0<BE G D|M'R 2 J�;#5��0<>M'7ID%9:;#589z�vM�O#A G 8S�9�:<>8:�:8ZB��	��cy�vM'7:=��vJ�ABA�Q�<>�'J�E-9:;#JiTwM�E#D:9K7I5'<BE(9:D%M'R!9:;#Jy7:M 2 M'9
9:5'D:=��ú?@5'AB58=(7C<BD:;#E#5'E�uÇliM�E#5��8587�� ���'� ¼85>�:~zc_;#J�DKJ_7:J�D:O�A>9:D%587:JdU#7:J�DKJ�E(9KJ G <YE/p�J�Tw9:<>M�E�Dz»�~·»�~·¶�5'E G
»�~·»�~·»�~

¶�~ Ê Jd5'ABDKM[D:;ZM��zJ G 9:;�589Ü9:;ZJ�DKJ_;#<>Q�; Ø W�9:EZJ�D:D 2 J�;#5��0<>M'7ID�587:J^9K7CO#A 3 TC;#587I5'Tw9KJL7I<BD:9:<BT@M'R�9:;#J^U#7:M'U�JL7:9:<>J�D



�

5'E G TwM�E#DK9K7C5'<BE]9:D�M'R^9:;ZJ)J�E(�0<>7:M�E P J�E(9L~Nc_;#<BD6�v5'D G M�EZJ 2�3ÖP 5'E#<BU�O#AB589:<BE#Q/9:;#J KNM @�8S��; M i��Z4R�
M <d�r6�<d�ZQvM'R$9:;#JfE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7IDL���y;#<BTC;VTI;#5'EZQ'J G 9:;ZJf�v5 3 9:;ZJf7:M 2 M'9:D^<BE(9KJL7:U#7IJL9KJ G 9:;#J�<>7@M�OZ9 Ø
U�OZ9y5'Tw9:<>M�E#D�~ Ê J�R�M�O�E G 9:;#589i<BENJ�5'TI;sTL5'DKJ�JL�'M�ABOZ9:<>M�E G <BD:TwM��'JL7:J G E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7yDK9K7IO�Tw9:OZ7:J�D
9:;�5896�zJL7IJ)R�O�E#Tw9:<>M�E#5'ABA 3 � 2 J�;#5��0<>M'7I5'ABA 3 �^J�\�O#<>�85'A>J�E]9[9KM�9:;ZJ�J�587IAB<>JL7 G J�D:<>Q�E#D0�ú?@5'AB58=�7I<BD:;�E#5'E�u
liM�E#5"�&587�� ���'� ¼85>�:~vcy;ZJ�DKJ[7:J�D:O�A>9:D^58U#U�J�587y<BE�p�J�Tw9:<BM�E�»�~·»�~·¼�~

»�~y? 3 7:J�AY5 ® <BE#Q69:;ZJyJ�E(�0<>7:M�E P J�E(9:5'A�TwM�E�DK9K7I5'<BE(9:Dz<YE-TwM�E(9K7:M�ABA>J G �v5 3 DL�0�vJi5'AYDKM G J P M�E�DK9K7I589KJ G 9:;#589
JL�'M�AYOZ9:<>M�E�U#7:M G O#TwJ�D�;#<>Q�;SW�9:EZJ�DID G J�D:<>Q�E#D$9:;#589�J ® U�A>M�<>9¸9:;ZJ�DKJ@J�E]�0<>7:M�E P J�E]9:5'A0TC;#5'EZQ'J�DF�ú?@5'AB58=�7 Ø
<YD:;#E#5'E0u*liM�E#5��8587�� ���'� ¼85d
0?@5'AB58=�7I<BDI;#E#5'E.u�ldM�E�5��8587�� ���'� ¼8T5�:~|h�M'7z<BE#D:9:5'E#TwJ'���y;ZJ�E�U#7IM"�0< G J G
�d<>9:;õ5/DI< P U�A>JSR�M'7 P M'RzR�JLJ G 2 5'T:=	�!7:M 2 M'9:DiJ�EZQ�58Q'J G <BExR�O#9:<BA>JSU�O#D:;#<BE#Q G J P M�E�DK9K7I589KJ�7I5 G <BTL5'AYA 3
G <XÎ	JL7IJ�E]9 2 J�;#5��0<>M'7IDv5'E G �Nq�6�� M 8:�	9:;ZJfR�JLJ G 2 5'T:= P J�TI;#5'E�<BD P 9KM�< P U#7:M��'Jd9:;ZJ�<B7zU�JL7:R�M'7 P 5'E#TwJdM�E
9:;#J 2 M ®(Ø U�O�D:;#<BEZQ-9:5'DK=%�ú?@5'AB58=�7I<BD:;#E�5'ELuÐliM�E#5��8587�� ���'� ¼85>�:~�cy;ZJ�DKJ�7:J�D:O#A>9:Di587:J�U#7:J�DKJ�E(9KJ G <BE
p0J�Tw9:<>M�ENºZ~ � ~

ºZ~ Ê J�5'ABDKMÏD:;#M"�vJ G 9:;#589�587I9:<XW�TL<B5'AfJL�'M�ABO#9:<>M�EÝTL5'E 2 JÖO#D:J G <BE�9:;ZJ G J�DI<>Q�E�M'R�7:M 2 M'9�DKJ�E#DKM'7 3
D 3 DK9KJ P D 2(3 5'AYA>M"�y<YEZQ�<>9/9KM�TI;ZM�M�DKJ�9:;ZJ�E�O P�2 JL7CDL�^U�AB5'TwJ P J�E(9L�f5'E G 7C5'EZQ'J�DVM'RS9:;ZJõDKJ�E#D:M'7ID
�ú?@5'AB58=�7I<BDI;#E#5'E%uÉldM�E#5"�&587"� ���'� ¼ 2 �:~ F Eâ< P U�M'7:9:5'E]9L�¸5'E G D:M P JL�y;#589SDIOZ7:U#7I<YD:<BEZQZ� G <YD:TwM"�'JL7 3
�@5'D�9:;ZJ@R
5'Tw9¸9:;�589�;�5��0<BEZQ P M'7:J@DKJ�E#DKM'7ID¸�@5'D G JL9K7I< P J�E]9:5'A(9KM[9:;ZJzW�9:EZJ�D:D¸M'R#9:;ZJ@7:M 2 M'9L�'U�M�D:D:< 2 A 3
G OZJS9KMNDKJ�E#D:M'7 3 TwM�Ed´�<BTw9:DiM'7fTwM�EZR
O#D:<>M�EsTL5'O#DKJ G 2�3 9KM(M P O#TI;sDKJ�E#DKM'7 3 <BEZR�M'7 P 589:<>M�E!~yc_;ZJ�O#DKJ
M'R^JL�'M�AYOZ9:<>M�E#587 3 5'A>Q'M'7C<>9:; P D6<YEÖ9:;ZJ G J�D:<>Q�EÖM'R_D:J�E#DKM'7 3 D 3 DK9KJ P D�5'OZ9KM P 589:<BTL5'ABA 3 A>J�5 G D[9KMs9:;ZJ
G <BD:TL587 G <YEZQ�M'R�O#E�EZJ�TwJ�D:D:587 3 DKJ�E#DKM'7CDL�fJL�'J�EÝ�y<>9:;#M�OZ9N5'E 3 J ® U�AB<BTL<>9/U�J�E#5'A>9:<>J�DVM�EÝ9:;ZJâO#DKJ�M'R
P M'7:J6DKJ�E#DKM'7CDL�Z5'D_D:;ZM��yEN<BE�p�J�Tw9:<>M�ENºZ~·¶�~zc_;#<BD@<BDv7:J P <YE#<BD:TwJ�E(9@M'R�9:;ZJFi_�a���:<d�a� O Q�<Y\	Q_���oQ��	�l� K �:8 M �
U�7:M 2 A>J P M'R�9KJ�EÖJ�E#TwM�O#E(9KJL7:J G <BEx9:;ZJ G 589:5 Ø P <BE#<YEZQ/TwM P-P O#E�<>9 3 �+�y;#JL7:J�9:;#J�Q'M�5'AÜ<YDd9KM G <YD:TL587 G

7IJ G O#E G 5'E(9L�zO�E#<BEZR�M'7 P 589:<>�'J'�zM'7-O#DKJ�ABJ�D:D�R�J�589:OZ7:J�D��ú<YEZU�OZ9:DL�%�&587I<Y5 2 A>J�DL�v589K9K7I< 2 OZ9KJ�D��zJL9:T8~D�Ù5'E G
TC;ZM�M�DKJ�5�D:O 2 DKJL9^M'R�9:;ZJ P R�M'7y5'E#5'A 3 D:<BD���q%5'E#QtugliM�E#5��8587�� ���'�'� �:~

È ~ ½ �'M�ABOZ9:<>M�Ex<BD_5'ABD:M-TL58U�5 2 A>J�M'R G <BD:TwM��'JL7I<BEZQ)7IM 2 O#DK9y5'E G EZM�<BDKJ Ø 9KM�ABJL7I5'E]9 G J�D:<>Q�E�DL~zh�M'7i<BE�DK9:5'E#TwJ'�
�d;ZJ�Ek9:;ZJ�DKJ�E#D:M'7ID��zJL7IJ�5'D:D:O P J G 9KM 2 JVR
5'O#A>9 3 �ú5'D)<BD�9:;ZJ�TL5'D:J��y<>9:; P 5'E 3 TwM�E(9KJ P U�M'7I587 3
7IM 2 M'9^DKJ�E�DKM'7ID�� ½ �'JL7IJL9K9L� ���'�'È �T�:��JL�'M�ABO#9:<>M�E G <BD:TwM��'JL7:J G�G J�D:<BQ�E#Dv�y<>9:; P O#AB9:<>U�A>JiDKJ�E#DKM'7ID@<BE/='J 3
D:J�E#D:<BEZQ G <>7:J�Tw9:<>M�E�DS587:M�O#E G 9:;ZJ/7:M 2 M'9��ú?@5'AB58=�7I<BD:;�E#5'EµuÉldM�E#5"�&587"� ���'� ¼8T5�:~ Ê J/5'ABD:M�R�M�O#E G
9:;�589_JL�'M�ABOZ9:<>M�E�M'R�9KJ�E�J ® U�A>M�<>9:D^EZM�<BD:J[9KM)M"�'JL7ITwM P J�M'9:;ZJL7iD 3 DK9KJ P AB< P <>9:589:<>M�E#Dv9:;#589dTwM�E]9K7I< 2 OZ9KJ
9KMxA>M"�gW�9:E#J�D:DKJ�DL~�h#M'7�<YE#DK9:5'E#TwJ'�+JL�'M�ABO#9:<>M�EõJ ® U�A>M�<>9:D[EZM�<BD:J�9KM�< P U#7:M��'J�9:;ZJ�W�9:EZJ�D:D:J�DfM'RzR�JLJ G Ø
R�M'7:�@587 G EZJ�O#7:M�TwM�E(9K7:M�ABABJL7IDL�Z5'D_J ® U�AB5'<BE#J G <YExp�J�Tw9:<>M�ENºZ~·»�~



�LÁ

¼�~_m�E)Q'J�E#JL7I5'Aú��9:;ZJ G J�D:<BQ�E)M'R+5'E 3 D 3 DK9KJ P TL5'E 2 J^9:;#M�OZQ�;]9zM'R!5'Dz5�DKJ�587ITC;�<BE-5 P O#A>9:< Ø G < P J�E#D:<>M�E�5'A
D:U�5'TwJ G JwW�E#J G 2(3 D 3 DK9KJ P 7:J�\�O#<>7IJ P J�E]9:D+5'E G U�JL7:R�M'7 P 5'E#TwJÜTwM�E#DK9K7I5'<YE]9:Dx�Ëp0< P M�E+� ���'� »>
�ldM�E�5��8587��
���'� ºd�:~�afR�9KJ�E+�+9:;#J�DKJ G < P J�E#DI<>M�E#Dd�zM'7:=s5896Tw7:M�D:D Ø U�OZ7:U�M�DKJ�DL��7:J�\�O#<>7I<YEZQ-9:;ZJ G J�DI<>Q�EsU#7:M0TwJ�D:Df9KM
U�JL7:R�M'7 P 58U#U#7IM'U#7I<B589KJ��:���A@A� M �XQ 2 JL9Ë�vJLJ�E�9:;ZJ P ~Öh#M'7-<BE�DK9:5'E#TwJ'� 2�3 TL58U#9:O#7I<BEZQs9KJ P U�M'7I5'A@<BE Ø
R�M'7 P 589:<BM�E+� P O#A>9:<BU�A>J�;#< G#G J�E�O#E#<>9:D[<BEÖ9:;ZJ�EZJ�O#7I5'A|EZJL9.�zM'7:=Ö5'AYA>M"�Ð9:;ZJ)7:M 2 M'9:D69KM G <BDKU�AB5 3 Q�� O
¢ <`�	�`�:8b���Z�rc KNM ���a�	�g�����a@ 2 J�;#5��0<>M'7IDL~sliM"�vJL�'JL7��z9:;#J�DKJ�J ® 9K7I5õO#E#<B9:D�587:JV5 G 7I5'<BEâM�E�9:;ZJ/AY< P <>9KJ G
U�M��zJL7f7:J�DKM�O#7ITwJ�DfM'R|9:;ZJ�7:M 2 M'9L~SafEZJS�@5 3 9KMVU	JL7IR�M'7 P D:O#TC;s9K7I5 G JLM8Î+Di<YDd9KM P 58UõM'7fJL�&5'AYO#589KJ
9:;#J G <XÎ	JL7IJ�E]9fM 2 tKJ�Tw9:<>�'J�D[<BEs9KJL7 P DfM'Rv5 KNM 1.1 M � K <d�?�T��� K c8�+R�M'7[J ® 5 P U�A>J'�f<R�:8S��8Z�:c)�ú4[JLJ�EZJ 3 u
ei5'<XÎ+50� ��� ¿8¼��:�z5'E G TI;ZM�M�DKJ/M'U#9:<>M�E#D�9:;#589)12�}q�8Z1.8D³5�#�Z4d���Nq�6Y� K ���N@�<R�:8Z�r8:�:c��
�'M�E�¾iJ�O P 5'E#Eju
rxM'7:Q'J�E#D:9KJL7IE+� ��� º'ºd�:~ Ê J�;#5"�'J�5 G M'U�9KJ G 5-DI< P <BAB587"� 2 OZ9_D:< P U�A>JL7��Z58U#U#7:M�5'TC; 2�3NP 58U#U�<YEZQ�9:;ZJ
G <XÎ	JL7IJ�E]9vTwM P U�M�EZJ�E]9:DvM'R+M�OZ7@58Q'J�E(9@<YE]9KM�9:;ZJdTwM P-P M�EVTLOZ7:7:J�E#T 3 M'R�6 M �x�	� K�M �RQ�<d1!6��:8 M ���úrsT Ø
h�587IAB5'E G uÇ?vM�D:DKJL7�� ���'� »��:~%c_;�O#DL��9:;#J_7:M 2 M'9%;#5'Dz56AB< P <B9KJ G 5 P M�O#E(9|M'R�J�EZJL7:Q 3 �y;#<BTC;)<BD|DIA>M"�yA 3
ABM�DK9@9:;Z7:M�OZQ�;VU�M"�vJL7_TwM�E#D:O P U#9:<>M�E 2�3 9:;ZJ[DKJ�E#D:M'7IDL�ZEZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7^O#E#<B9:DL��5'E G 9:;ZJfJwÎ	J�Tw9KM'7ID�~
}[<>�'J�E/9:;ZJ�DKJfTwM�E#DK9K7I5'<BE(9:DL�0<BE#DK9KJ�5 G M'R!O#D:<YEZQ G J�TL<BDI<>M�E Ø 9:;ZJLM'7:JL9:<YT P J�TC;#5'E#<BD P DL�(�vJfA>JL9%JL�'M�ABO#9:<>M�E
M'U�9:< P <>ìLJ@58Q'J�E]9 G J�D:<>Q�E#D�5'Tw7:M�D:D�9:;#J�DKJ P O#AB9:<>U�A>J G < P J�E#D:<BM�E#DL~!m�E G JLJ G �8JL�'M�ABO#9:<>M�E�U#7:M G O#TwJ�D¸;#<>Q�;
W�9:EZJ�D:D|58Q'J�E(9:D%�d<>9:;�5fR�JL� ='J 3 D:J�E#DKM'7ID|5'E G 5'A P M�DK9|E#M6;#< G#G J�E�O#E�<>9:DÜ<BE�9:;ZJ�<>7|E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7ID
�ú?@5'AB58=�7I<BDI;#E#5'E)uûliM�E#5"�&587�� ���'�'� �:~ Ê J[U#7:J�DKJ�E(9v9:;ZJ�DKJf7:J�D:O#AB9:Dz<BENp�J�Tw9:<>M�E È ~·¼�~%c$M�9:;ZJ 2 J�DK9zM'R
M�O#7v=0EZM��yA>J G Q'J'�0�vJf587IJi9:;#JdW�7IDK9v9KM�5 G M'U#9@9:;#<BDv58U#U#7:M�5'TC;N<BE-9:;#JiJL�'M�AYOZ9:<>M�E#587 3 7:M 2 M'9:<BTLD@587:J�50~

¿(~ Ê J�;#5"�'J�5'ABDKM-JL�'M�AB�'J G Q�6d���:8b���Z�rc��A@=��6��:8ZB��f58Q'J�E(9 G J�D:<>Q�E�DL~ F A>9:;ZM�OZQ�;x9:;ZJ�DKJ�7:M 2 M'9:Dd;�5��'J�AB< P Ø
<B9KJ G J�E#JL7:Q 3 7:J�D:JL7:�'J�DL��9:;ZJ 3 ;�5��'J P J�TI;�5'E#<BD P Di9KMNA>J�587IE!��7:J P J PS2 JL7��+5'E G E#5��0<>Q�589KJ�9KMVU�M"�vJL7
D:M�OZ7ITwJ�DÜ<BE�9:;ZJ 2 M ®(Ø U�O#D:;#<BE#Q_J�E]�0<>7:M�E P J�E]9L~ Ê <>9:;�9:;#<BD¸5 2 <BAB<>9 3 9KM[58U#U#7:M�5'TC;�U	M��zJL7ÜDKM�O#7ITwJ�DÜ5'E G
TC;#587:Q'J[9:;ZJ�<B7 2 589K9KJL7I<>J�DL�Z9:;ZJ�D:Ji7IM 2 M'9:D@JL�'M�AB�'J[9KM);#5��'J[7I589:;#JL7 G <XÎ	JL7IJ�E]9 G J�D:<BQ�E#DL~Üc_;ZJ 3 J P U�A>M 3
DI<>Q�E#<XW�TL5'E(9:A 3NP M'7:J�E(O PS2 JL7IDyM'R|DKJ�E#DKM'7IDd5'E G O#E#<>9:DL��5'E GxG J P M�E#DK9K7I589KJ�JwÎ	J�Tw9:<B�'J 2 M ®(Ø U�O�D:;#<BEZQ
2 J�;#5"��<BM'7IDL~|c_;ZJ�D:J[7:J�D:O#A>9:D^587IJ6U#7:J�DKJ�E(9KJ G <BE�p0J�Tw9:<>M�E È ~ � ~

² ¬ Ò ¬ Ò Õ ���¸�|�+
����â�¸��� ª �+�¸�0�z��, « �$�# ������ ¥ ���#�8�$�
�$�

Ê J P J�E]9:<BM�EZJ G 9:;ZJ�JL�'M�ABOZ9:<>M�E M'R 2 M ®(Ø U�O�D:;#<BEZQ 2 J�;#5"��<>M'7CD)<BE�DKU�589:<Y5'ABA 3 5 G 58U#9:<>�'J�58Q'J�E(9:D�9:;#589
U�M�D:DKJ�D:D^<YE Ø 2 O#<BAB9zDKU�589:<Y5'A+A>J�587IE#<BE#Q�5 2 <BAB<>9:<>J�D�~¸?@OZ9_;ZM��û587:J[9:;ZJ�D:JSDKU�589:<B5'A+ABJ�587IE#<BEZQ�5 2 <BAY<>9:<>J�D@5'TL\(O�<>7:J G
2�3 5'E#< P 5'ABD�5'E G 7:M 2 M'9:DCÌ Ê Js;#5"�'J�D:O P)P 587C<>ìLJ G DKM P JõTwM�E(9KJ P U�M'7I587 3 7:J�DIO#A>9:D-<YEÏ7:M 2 M'9�D:U�589:<B5'A
A>J�587IE�<BEZQ�<BE�p�J�Tw9:<>M�E�D�¼�~·»õ5'E G ¼�~ È ~�?@OZ9�;#M"� G Mõ5'E#< P 5'ABD�J�EZQ�58Q'JN<BE�DKU�589:<B5'AvA>J�587IE�<BEZQ(Ì Ê M�O#A G 5
DK9:O G 3 M'R�9:;ZJiDK9K7IO#Tw9:O#7:J�D%5'E G U#7:M0TwJ�D:DKJ�Dz<BE]�'M�AB�'J G <BE�5'E#< P 5'A#D:U�589:<B5'A#A>J�587CE#<BEZQ6;#5"�'Ji5'E 3 < P U�AB<BTL589:<>M�E#D



�'�

R�M'7_7:M 2 M'9:DCÌ�moEN9:;#J[7:J P 5'<BE G JL7^M'R¸9:;#J G <BD:DKJL7I9:589:<>M�EV�zJ�;#5��'J�J ® U�ABM'7:J G 5'E#DK�vJL7ID^9KM�9:;ZJ�DKJ6\�OZJ�DK9:<>M�E#D�~
?@5'DKJ G M�E�5VTwM�E#DI< G JL7I5 2 ABJ 2 M G 3 M'R G 589:5VR�7:M P EZJ�O#7:M'U�; 3 D:<BM�A>M'Q�<BTL5'Aú��EZJ�OZ7:M�5'E�589KM P <BTL5'Aú�!5'E G 2 J Ø

;#5"��<>M'7C5'A$J ® U�JL7I< P J�E(9:Dd�y<>9:;s5'E#< P 5'ABD �
U#7I< P 587I<BA 3 7:M G J�E(9:D	�:���zJ�;#5"�'J G JL�'J�A>M'U�J G 5VTC;#587I5'Tw9KJL7I<>ì�589:<BM�E
M'Rx4A8h6A6 M_K ��1]6R���Ri�<d� K �:8 M �)<BEN5'E#< P 5'A�DKU�589:<B5'A�A>J�587IE#<BE#Q�5'E G E�5��0<>Q�589:<>M�E��ú?vM�O#D:\�OZJL97�_�x���g�B� ���'�'� 
�?@5'A Ø
58=�7I<BD:;#E�5'E��_�!���g�Y� ���'� ¿A�:~�cy;ZJ�U#7:M'U�M�DKJ G P M G J�AÜ<BD[5NTwM P U�OZ9:589:<>M�E#5'AÜ7IJ�5'AB<>ì�589:<>M�E�M'Rv9:;ZJ K�M ;��Y8:�:8ZB�� O
12��6=698Z��;)9:;ZJLM'7 3 M'R��úc�M�A P 5'E+� ��� º � �y�y;#M/D:O#Q'Q'J�DK9KJ G 9:;#589[5'E#< P 5'ABDfA>J�587IEõ5L12�_�:��8 K 7:JLU�7:J�DKJ�E(9:589:<>M�E
M'RzD:U�5'TwJ'��5'E G <BD 2 5'DKJ G M�Eõ9:;#J�9:;#J�D:<BDiM'R!�Ëa�þÿ46JLJLR�J,u¯¾f5 G J�Aú� ��� ¿ � �y�d;ZM/DIOZQ'Q'J�DK9KJ G 9:;#589f9:;ZJ)4�8h6 O
6 M_K ��1!6d���Yi M �?12���:8 M ���ú5)U�587:9dM'RÜ9:;ZJ 2 7I5'<BE^�%<BDd<BE(�'M�A>�'J G <YEN9:;ZJSR�M'7 P 589:<BM�E�M'R|D:O#TC;xTwM'Q�E�<>9:<>�'J P 58U�DL~
F A>9:;ZM�OZQ�;õ5NE�O PS2 JL7fM'R P M G J�ABDiM'Rz;#<>U�U	M0TL5 P U�5'A$R
O#E#Tw9:<>M�Eõ;#5"�'J 2 JLJ�E�DIOZQ'Q'J�DK9KJ G <BEs9:;ZJ�TwM'Q�E#<B9:<>�'J
U�D 3 TI;#M�A>M'Q 3 5'E G EZJ�OZ7:M�D:TL<BJ�E#TwJxAB<B9KJL7I589:OZ7:J%�úD:JLJ��ú?@OZ7:Q'J�DID��_� ���D�Y� ���'�'È 
6c$7IO#ABAB<BJL7L���.���g�B� ���'� ¿A��R�M'7
D:OZ7I�'J 3 D	�:�vEZM�EZJN;#5"�'JNU#7:M"�0< G J G J ® U�AB<BTL<B9 P J�TC;#5'E#<BD P D�9KMÖ;#5'E G ABJ/O#E�TwJL7:9:5'<BE(9 3 <YE�9:;#J�<BEZR�M'7 P 589:<>M�E
DK9K7:J�5 P DL~%c_;#<YD G <BD:DKJL7I9:589:<>M�E P 58='J�D_9:;#J[R�M�ABABM"�y<BE#Q�TwM�E(9K7I< 2 OZ9:<>M�E#DL~

� ~ Ê J�;#5��'J�U#7:M���< G J G 5-TwM P U�O#9:589:<>M�E#5'Ao�ú5'E G < P U�A>J P J�E]9:5 2 ABJ��|7:J�5'AB<>ì�589:<>M�E�M'R¸9:;#J2� M}K ���l�7Q�c5Q	���	1
; 3 U	M'9:;#J�D:<BD�M'R
�Ëa�þÿ4[JLJLR�J�uµ¾f5 G J�Aú� ��� ¿ � �:~âh�OZ7:9:;ZJL7"�Ü9:;#<BD P M G J�A G <>Î	JL7IDSR�7IM P M'9:;#JL7 P JL9K7I<BT
P M G J�AYDL�ÜU#7I< P 587I<BA 3 � Ê 5'E¶���U���D�Y� ���'� ºR
^edJ G <BD:;ju±c�M�OZ7IJL9KìL= 3 � ���'� ¼>
^eyJ G <BDI;�u¦c$M�OZ7:JL9KìL= 3 �
���'�'� �:��<BE%��q�69��8 K 8Z�:��c[;#5'E G AY<BEZQ�O#E#TwJL7:9:5'<BE(9 3 <BEV9:;ZJ6<YEZR�M'7 P 589:<>M�EVDKM�OZ7ITwJ�D�~%c_;#<BD@<BDy5�D:<>Q�E#<XW	TL5'E]9
G JL�'J�A>M'U P J�E(9L�yD:<BE�TwJ 2 M'9:;Ï9:;ZJsDKJ�E#DKM'7 3 <YEZU�OZ9:D)5'E G 9:;ZJs5'E#< P 5'AúþÿD G J�5 G Ø 7:J�TI='M�E#<BEZQ�·�D 3 DK9KJ P
587IJ�=0EZM"�dE�9KMsJ�E(9KJL7:9:5'<BEkTwM�E#D:< G JL7I5 2 A>J)JL7I7:M'7IDt�
J'~ÂQZ~>�%7:J�TwM'Q�E#<B9:<>M�EâJL7I7:M'7IDL�ÜO#E#TwJL7I9:5'<BE]9 3 <BE�9:;ZJ
J�D:9:< P 589:<>M�EõM'R G <BDK9:5'E�TwJ�Df9KM�DKJ�E#DKJ G M 2 tKJ�Tw9:DL� G 7I<>R�9:Dd5'E G JL7:7:M'7ID[<BEõ5'E#< P 5'A P M'9:<>M�E+�!JL9:T8~D�:~�c$M
9:;#J 2 J�DK9^M'RÜM�OZ7_=0EZM��yA>J G Q'J'�	EZM�EZJ6M'R�9:;ZJ P JL9K7I<BT[;#<BU#U�M�TL5 P U�5'A P M G J�ABD^5 G#G 7:J�DID_9:;#<BDy<BD:D:OZJ[M'R
<YEZR�M'7 P 589:<>M�EVR
O#D:<>M�EN5'E G ABM�TL5'AB<Bì�589:<>M�ENR�7:M P O#E#TwJL7I9:5'<BENDKM�OZ7ITwJ�D�~

¶�~ Ê Jv;#5��'Jv5'ABDKM G 7C5��yE65_U�587I5'ABA>J�A 2 JL9Ë�vJLJ�E�9:;ZJÜU�M�D:<>9KJ G ;#<BU#U�M�TL5 P U�5'A"R
O#E#Tw9:<>M�E[5'E G U#7:M 2 5 2 <BAB<BDK9:<YT
ABM�TL5'AB<Bì�589:<>M�Eâ58U#U�7:M�5'TI;ZJ�D�O#D:J G <BE�TwM�E]9KJ P U�M'7I587 3 7:M 2 M'9:<BTLD��
J'~ÂQZ~>�|4S5'A P 5'E�W	A>9KJL7��:~�?@5'DKJ G M�E
9:;�<BDfU�587I5'ABABJ�Aú�+�zJ�;#5��'J G JL�'J�A>M'U�J G 5�465'A P 5'EsW	A>9KJL7I<BEZQVR�7I5 P JL�vM'7:=sR�M'7S;�<>U#U�M�TL5 P U�5'A$D:U�589:<B5'A
ABM�TL5'AB<Bì�589:<>M�E+�Z�y<>9:;NO#U G 589KJiJ ® U#7:J�DID:<>M�E#D@9:;#589dTL5'E 2 J[U#7:M��'J�E�9KM 2 J Q?� M_K 4>�5Q	�:8 K ���S��c M 6��:8Z12��� ~

»�~ Ê Jf;#5"�'JdJ ® 9KJ�E G J G 9:;ZJdTwM P U�OZ9:589:<>M�E#5'A�R�7I5 P JL�zM'7:=�9KM�D:OZU#U�M'7:9w8Z� K �a�	1,���`�3���]A>J�587CE#<BEZQ[M'R!A>M0TL5'A
U�AB5'TwJ P 58U�DL�v5'E G ;#5"�'J G JL�'J�ABM'U	J G P J�TI;�5'E#<BD P D)9KM�TwM�E#D:<YDK9KJ�E]9:A 3 8Z�`����;��T����� M ��12���:;>��9:;#J�DKJ
ABM�TL5'A P 58U�D_<BE(9KM�Q�A>M 2 5'A+M�E#J�DL~

¸b¹�ºT»?¼_½¡¾3ºP¿�À	Á�Â5ÃhÂ5Ä]ÅgÁ�¾{Æ5»NÇ3È}½SÃhÂ�Ç3º�ÄN¾�»NÇ3ÃhÁ?Â�É`ÃhÊ^Ç3È5ºkÆ}¾3Á�¿�º�ÊbÊVÁ�Ë>Ì5Æ=¼�»NÇ3ÃhÂ5Ä�»�Â]º�Ê:Ç3ÃhÍX»NÇ3º�ÁNËRÁ?Â�º?Î ÊVÁTÏ{Â�Æ�Á?ÊbÃ­Ç3ÃhÁ?Â!Ð�»NÊbºT¼!Á�Â
À_Â5ÁTÏ{ÑhºT¼�Ä�ºfÁ�Ë`¼}Ãh¾3ºP¿PÇ3ÃhÁ?Â�Ò�ÊbÆ�º�ºT¼=Ò�»NÂ�¼!Ç3ÃhÍFº�Á�ËYÊbº�Ñ­Ë�½¡ÍFÁNÇ3Ã[Á�Â



� ¶

ºZ~ Ê J6;�5��'JS5'ABD:M G JL�'J�A>M'U�J G 5�TwM P U�OZ9:589:<>M�E#5'A P J�TC;#5'E#<BD P R�M'7_A>J�587IE�<BEZQZ��7:J P J P�2 JL7C<BEZQZ�05'E G OZU Ø
G 589:<BEZQNU�M�D:<>9:<>M�EõJ�D:9:< P 589KJ�D�M'RvJ�E�TwM�O#E]9KJL7IJ G ; M ����� M_K �=�:8 M �YQC~Nc_;#<BD[D 3 DK9KJ P <BD[5'ABDKMxTL58U�5 2 A>J)M'R
ABJ�587IE#<BEZQs5'E G 7:JLU#7:J�D:J�E]9:<BE#Qµ1.<d���:8[69�l��Q'M�5'A^A>M0TL589:<>M�E#D��%5'E G ;#5'D 2 JLJ�E�5'O#Q P J�E]9KJ G �y<>9:;�5'A>Q'M Ø
7C<>9:; P D@R�M'7_Q'M�5'A�D:J�A>J�Tw9:<>M�E�5'E G Q'M�5'A Ø G <>7:J�Tw9KJ G E#5��0<>Q�589:<>M�E!~

È ~ycy;ZJ P M G J�A_;#5'D 2 JLJ�EÏO�DKJ G 9KMâD:< P O#AY589KJ�5ÖE(O PS2 JL7)M'R 2 J�;#5��0<>M'7I5'A^J ® U�JL7I< P J�E(9:DL�zU#7I< P 587C<BA 3
9:;#J�Q'JL7 2 <BAfJ ® U�JL7I< P J�E(9:DVM'Rt�Ëb@M�ABA>JL9K9µ�������D�Y� ���'� ¼��/5'E G 9:;#JÖ�v589KJL7 Ø P 58ìLJâ9:5'DK=*M'R)�úr�M'7:7C<BDL�
���'�0� �:~õm�EÖJ�<>9:;#JL7�TL5'DKJ'�Ü9:;#J 2 J�;#5"��<>M'7CD G J P M�E�DK9K7I589KJ G 2(3 M�OZ7�5'E#< P 589:DaÓ)587:JVAB587:Q'J�A 3 DI< P <BAB587
9KMk9:;ZM�D:JsM 2 DKJL7:�'J G 2�3 9:;ZJõ7:J�DKJ�587ITC;ZJL7IDN<BE�9:;ZJ�<>7/J ® U	JL7C< P J�E(9:D��d<>9:; 7IM G J�E(9:DL~gm�E*5 G�G <>9:<>M�E
9KM�5ÖTwM P U�OZ9:589:<BM�E#5'A^�85'AB< G 589:<>M�EkM'Rf9:;ZJ�D:J 2 J�;#5��0<>M'7IDL�zM�OZ7 P M G J�A^5'ABD:M P 58='J�D-<B9�R�J�5'D:< 2 A>JV9KM
U�7:M'U�M�DKJ�5'E G DK9:O G 3 E#JL�Ð; 3 U�M'9:;ZJ�DKJ�D�M'R_5'E#< P 5'A%DKU�589:<Y5'A%A>J�587IE�<BEZQ�5'E G E#5��0<>Q�589:<>M�E!~�m�E G JLJ G �
2 5'DKJ G M�E-M�OZ7%D:< P O#AB589:<BM�E#D��zJd;#5��'JfD:OZQ'Q'J�DK9KJ G 5SE�O P�2 JL7ÜM'R�R
OZ7:9:;ZJL7%J ® U�JL7I< P J�E]9:DÜ9:;�589%TL5'E 2 J
U�JL7:R�M'7 P J G 2(3 TwM'Q�E#<>9:<B�'J�D:TL<>J�E(9:<BDK9:Dd5'E G 5'E�< P 5'A 2 J�;#5"��<>M'7C<BDK9:D^<BENM'7 G JL7y9KM 2 JL9K9KJL7fO#E G JL7IDK9:5'E G
9:;#J�DKJ6U#7:M0TwJ�D:DKJ�Dy<BEN5'E#< P 5'AYDL~

¼�~ia[OZ7iTC;#587I5'Tw9KJL7I<Bì�589:<>M�E�M'R%;#<BU#U�M�TL5 P U�5'A�DKU�589:<Y5'A$A>J�587CE#<BEZQ/5'ABDKM/Q'J�EZJL7I589KJ�D P 5'E 3 9KJ�DK9:5 2 A>J�U#7:J Ø
G <BTw9:<>M�E#D�R�M'7�EZJ�O#7:M�D:TL<>J�E(9:<BDK9:D�5'E G TwM'Q�E#<>9:<>�'JND:TL<>J�E(9:<BDK9:D�~xh#M'7)<YE#DK9:5'E#TwJ'�Ü�vJ/DIOZQ'Q'J�DK9�9:;#589�9:;ZJ
b F � AB5 3 JL7^M'R�9:;ZJi;�<>U#U�M�TL5 P U�O#DÜ<BDv<BE(�'M�A>�'J G <YE G <YDK9:<BEZQ�O#<YD:;#<BEZQ 2 JL9Ë�vJLJ�EVU�JL7ITwJLU#9:O#5'ABA 3 DI< P <BAB587
U�AB5'TwJ�DL~�c_;ZJ P M G J�A%5'ABDKMsD:OZQ'Q'J�DK9:D�9:;#589�5'E#< P 5'AYD[J ® U�A>M'7:J-<BE�D:A>M��yA 3 J ® U�5'E G <BEZQN9K7C5�t�J�Tw9KM'7I<BJ�D
R�7:M P 9:;#J�<>7_U�M�<BE(9vM'R�J�E(9K7 3 <BENEZM"�'J�A�J�E]�0<>7:M�E P J�E]9:D�~

¿(~ia[OZ7��vM'7:=âTwM�E(9K7I< 2 OZ9KJ�DS9KMõ9:;ZJ/AB<>9KJL7I589:O#7:J-M�E�7:M 2 M'9�E#5��0<>Q�589:<>M�E 2(3 U#7:M"�0< G <YEZQ�5�69�D� K � O \N��Q��a@
J ® 9KJ�E#D:<BM�ExM'R|4S5'A P 5'E�W�A>9KJL7I<BE#Q-O#DKJ G <BE�7IM 2 M'9:<YTLDL~ymo9i5'AYDKM-U#7IM"�0< G J�Di5 P J�TC;#5'E#<BD P R�M'7 G <BDK9:<BE Ø
Q�O�<BD:;#<BE#Q 2 JL9.�zJLJ�E�U�JL7ITwJLU#9:O#5'ABA 3 D:< P <BAB587+U�AY5'TwJ�D�<BE[9:;#J|J�E]�0<>7:M�E P J�E]9x�ú5'ABDKMy=0EZM��yES5'D{6R�	� K �P6��:<Y���
���r8b�5Q�8Z��;�<BE�7:M 2 M'9:<BTLD	�:� 2(3 O#DI<BEZQ�9:;ZJ0Ô��54>���D��� M \�8SQ0@�8¡Q	�3��� K �i5'E G 9:;ZJ�7:M 2 M'9LþÿD G J�5 G Ø 7:J�T:='M�E#<YEZQ
U�M�D:<B9:<>M�EVJ�DK9:< P 589KJ�D7�ú?@5'AB58=(7C<BD:;#E#5'E%�_�x���g�Y� ���'� ¿A�:~

s{zlÕ ���x������§=Ö

m�Es9:;#<BD G <BD:DKJL7I9:589:<>M�E��vJ�;#5��'J G 7C5��yEs<BE#DKU�<>7I589:<>M�E�R�7:M P DK9K7IO�Tw9:OZ7:J�Df5'E G U#7:M0TwJ�D:DKJ�DiJ P U�ABM 3 J G <BE
9:;ZJ G J�D:<BQ�EVM'R$5'E#< P 5'ABDL�05'E G ;#5��'J[9K7C<>J G 9KM)O#DKJf9:;ZJ P <BE/9:;ZJ G J�DI<>Q�E/M'R¸587:9:<>W�TL<B5'A�58Q'J�E]9:Dy5'E G 7:M 2 M'9:DL~
Ê Jõ;#5��'J�O#DKJ G 9:;ZJsU#7:M0TwJ�D:DKJ�D�M'R[JL�'M�ABOZ9:<>M�E*5'E G DKU�589:<B5'AdA>J�587IE#<BE#QÖM'U�JL7I589:<BEZQ�M�E�DK9K7CO#Tw9:OZ7:J�D-9:;#589
<BE#TLAYO G Jf587:9:<XW�TL<B5'A+E#J�OZ7I5'A+EZJL9.�zM'7:=0Dy5'E G 5)\�O#5'D:< Ø EZJ�O#7I5'A P M G J�A�M'R¸9:;#J6;#<>U#U�M0TL5 P U�5'A	R�M'7 P 589:<>M�E+~
×PØpÂ5ÃhÍX»NÇTÙ`»NÂ'»a¾bÇ3ÃhÚ5¿�Ã[»�Ñ>»�Ì�Ç3Á�ÍX»NÇ3Á�Â'ÊbÃhÍ�Ì5Ñ[»aÇ3Ã[Â�ÄxÇ3È�ºfÐ�º�È�»TÛ_ÃhÁ�¾{Á�Ë`»NÂ'»NÂ5ÃhÍX»�Ñ



� »

F U�587:9vR�7IM P 9:;ZJfDKU�J�TL<XW�T_TwM�E(9K7I< 2 OZ9:<>M�E#DzAB<BDK9KJ G J�587IAB<>JL7��(9:;#<BD G <BD:DKJL7I9:589:<>M�E-5'ABD:M�TwM�E(9K7I< 2 O#9KJ�D%9KM�9:;ZJ
D:TL<>J�E�TwJi5'E G 9KJ�TI;#E#M�A>M'Q 3 M'R G J�D:<>Q�E#<BE#Q658Q'J�E]9^587ITC;#<>9KJ�Tw9:OZ7:J�D@5'E G U#7:M'Q'7C5 P D%�0<B5S9:;ZJdO#D:JyM'R!JL�'M�ABO#9:<>M�E Ø
587 3 �|EZJ�O#7I5'Aú�Ü5'E G DK9:589:<BDK9:<BTL5'A@58U#U�7:M�5'TI;ZJ�D�~x{f<>JL�vJ G R�7:M P 5õTwM P U�OZ9:589:<>M�E�5'A P M G J�AB<YEZQ�DK9:5'E G U	M�<YE]9L�
9:;#<BD G <BD:DKJL7I9:589:<>M�E�U#7:M���< G J�DS< P U�A>J P J�E(9:589:<>M�E#D[M'R@9.�zM 2 <>M�A>M'Q�<YTL5'AÜU#7:M0TwJ�D:DKJ�DLu�JL�'M�ABOZ9:<>M�E�5'E G D:U�589:<B5'A
A>J�587IE�<BEZQZ~fmoEõ5 G#G <>9:<>M�E+�	J�5'TI;�M'Rz9:;ZJ�DKJ�R�7I5 P JL�vM'7:=0DiTL5'E 2 J�J�5'D:<BA 3 J P U�A>M 3 J G R�M'7[9KJ�DK9:<YEZQNEZJL�ÀTwM P Ø
U�OZ9:589:<BM�E#5'A�9:;ZJLM'7I<>J�DyM'7y; 3 U�M'9:;ZJ�DKJ�DyTwM�E#TwJL7IE#<BE#Q�JL�'M�ABOZ9:<>M�E#587 3 5'E G DKU�589:<B5'A+A>J�587CE#<BEZQ�U�;ZJ�E#M P J�E#50~



� º

� � ÜÖ��� � �-ý������ �.Ý ��� ��� �)Þ � ���x����ý'���

m�E�9:;ZJ_U�7:JL��<BM�O#D|TI;�58U#9KJL7%�vJyM�OZ9:AY<BEZJ G M�OZ7%<YE]9KJL7:J�D:9%<BE�9:;ZJ G J�D:<>Q�E�M'R+587:9:<>W�TL<B5'A#58Q'J�E(9:Dz5'E G 7:M 2 M'9:D
R�M'7�D:U	J�TL<>W�T)9:5'DK=0DL~ Ê JN5'ABDKMõ<BE(9K7:M G O#TwJ G 9:;ZJV9:;Z7:JLJ 2 7:M�5 G TwM P U�M�EZJ�E(9:D�M'Rd58Q'J�E]9 G J�DI<>Q�E+�|E#5 P J�A 3
J�E(��<>7IM�E P J�E(9L�$587ITC;#<>9KJ�Tw9:OZ7:J'��5'E G TwM�E]9K7:M�A%U#7:M'Q'7I5 P ~-m�E�9:;#<BD6TC;#58U#9KJL7��zJ-�y<BABA�TwM�E#D:< G JL769:;ZJ G J�D:<>Q�E
M'R�TwM�E(9K7:M�AfU#7IM'Q'7I5 P D/R�M'7N7IM 2 M'9 Ø AY<>='Js58Q'J�E(9:DL~ Ê J��y<BABAd5'ABABO G Jx9KMk9:;ZJ G <XÎ�JL7:J�E]9/7:JLU#7IJ�DKJ�E]9:589:<BM�E#5'A
U�587I5 G <>Q P DVR�M'7�7:M 2 M'9�TwM�E]9K7IM�A[U#7:M'Q'7I5 P DL�[5'E G 587:Q�OZJÖR�M'7�9:;ZJÖO�DKJ�M'R)���?�:8 n K 8b���U�^�	<d�����������:� M ���}Q
R�M'7/7IM 2 M'9NTwM�E(9K7:M�Aú~ Ê Jõ�y<YABA_9:;ZJ�E�M�O#9:AB<BEZJx9:;ZJ G <DW�TLO#AB9:<>J�D-5'D:D:M�TL<B589KJ G �d<>9:; 9:;#J G J�D:<>Q�E�M'R�D:O#TC;
EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CD%5'E G�G J P M�E#DK9K7C589KJd9:;ZJfO#DKJyM'Rx���	�:8 n K 8:���{��B M ��<R�:8 M ��<YE)9:;ZJ G <BD:TwM��'JL7 3 M'R!58U#U#7IM'U#7I<B589KJ
EZJL9.�zM'7:=N587ITC;#<>9KJ�Tw9:OZ7IJ�D_5'E G R
O#E#Tw9:<>M�E#D�~ Ê JS�y<BABA	5'ABDKM G JL�'J�A>M'Ux5�DKJL9^M'R{6�� M 6Y�	�	�:8b�	Q@9:;�589yTL5'E 2 J[O#DKJ G
9KM�TC;#587I5'Tw9KJL7I<BìLJd9:;ZJ';��������:8 K �T�P69�a�?Q����`�3���:8 M �RQ@O#DKJ G <BE-D:O#TI;-JL�'M�ABOZ9:<>M�E�587 3 58U#U#7:M�5'TC;ZJ�DL�0<BE�U�587:9:<YTLO#AB587��
<BEV9:;ZJSJL�'M�ABOZ9:<>M�ENM'R�EZJ�OZ7C5'A+587ITI;#<B9KJ�Tw9:OZ7:J�DL~

�kz3s ß §��{�V§A�^�������V§ � �{¨X�V~����{|�~�§A�{�

F D��zJ P J�E(9:<>M�EZJ G J�587IAY<>JL7��'9:;ZJ^58Q'J�E(9|TwM�E]9K7:M�A�6�� M ;=����1û<BD¸U#7I< P 587I<BA 3 7:J�DKU�M�E#D:< 2 A>J|R�M'7Ü9:;ZJ 2 J�;#5��0<>M'7
M'R_9:;ZJV58Q'J�E(9�M'7�7:M 2 M'9�<BEâ5xQ�<>�'J�E�J�E]�0<>7:M�E P J�E]9L~sc_;ZJ/TwM�E]9K7:M�AvU#7IM'Q'7I5 P G JL9KJL7 P <BEZJ�D�9:;ZJ/DKJ�E#DKM'7 3
<BEZU�OZ9:D|5��85'<BAB5 2 A>Jy9KM�9:;ZJf58Q'J�E]9^589@5'E 3 Q�<B�'J�E P M P J�E]9@<BE�9:< P J'��U#7:M0TwJ�D:DKJ�Dz9:;ZJd<BE#U�OZ9:D%<YE)�@5 3 DvDIO#<>9KJ G

9KMV9:;ZJ�Q'M�5'ABD.�
M'7[R�O#E�Tw9:<>M�E#5'AB<>9:<BJ�D	�%M'R|9:;ZJ�58Q'J�E(9L��5'E GsG JL9KJL7 P <BE#J�Dd58U#U�7:M'U#7I<B589KJ�58Q'J�E]965'Tw9:<BM�E#Di9KM 2 J
U�JL7:R�M'7 P J G ~
m�EsM'7 G JL7f9KM 2 J�O#DKJ G <BExU#7I5'Tw9:<BTwJ'�+9:;#J�DKJ�TwM�E]9K7:M�A�U�7:M'Q'7I5 P Df;#5"�'J�9KM 2 Jt�T�P69�T�	Q����`���a@)�y<>9:;#<BE�9:;ZJ

58Q'J�E(9:D-O#D:<YEZQx5'E�58U#U�7:M'U#7I<B589KJL�g����;�<Y�_;>��5'E G 9:;ZJ�58Q'J�E(9:D P O#DK9�U�M�D:DKJ�D:D P J�TC;#5'E#<BD P D�9KMj8S�`�����36��T�_�
5'E G ��qA� K <R����9:;ZJ P ~*afEZJNM'Rf9:;ZJ�J�587CAB<>J�DK9)TwM�E(9K7:M�A_U�7:M'Q'7I5 P 7:JLU�7:J�DKJ�E(9:589:<>M�E#D-<YE]�'M�A>�'J G 9:;ZJ�O#DKJNM'R
K 8Z� K <d8Z�ZQU���9@ K�M �`�:� M �VQ�c5Q	���	1 Qz9:;#589 G <>7:J�Tw9:A 3 D:J�E#DKJ G <BEZU�O#9%JL�'J�E(9:DL�#U#7:M0TwJ�D:DKJ G 9:;ZJ P �0<B5�58U#U#7IM'U#7I<B589KJ
�:�T���RQSi_�	� i?<>� K �:8 M �RQC�_5'E G G <>7IJ�Tw9:A 3 TwM�E(9K7:M�ABABJ G 9:;ZJxM�OZ9KU�OZ9 2 J�;�5��0<>M'7ID)M'R[9:;#J�7:M 2 M'9��
n$JL�y<BDL�_� ���D�Y�
���'� »��:~ ½%® 5 P U�A>J�DvM'R�D:O#TC;/7:JLU#7:J�DKJ�E(9:589:<>M�E#D^<YE#TLABO G Jyj%mÍ�(jz`��Z5'E G jzm.`gTwM�E]9K7IM�ABA>JL7ID@O#DKJ G J ® 9KJ�E#D:<>�'J�A 3
<BE�9:;ZJ_TwM�E(9K7:M�AZM'R�<BE G O#DK9K7I<B5'A(7:M 2 M'9:DL��7IM 2 M'9:<YTv587 P DL��JL9:T8~>�^� F E�5'E G uày P M�M G � ���'�'È �:~|liM"�vJL�'JL7��(9:;#J�DKJ



��È

58U#U#7IM�5'TI;ZJ�D[7IJ�\(O#<B7:JS9:;ZJ�9K7I5'E�DKR�JL7[R
O#E#Tw9:<BM�E�9KM 2 J�=�E#M"�yEõ5'E G 58U#U#7IM'U#7I<B589KJ�A 3 < P U�A>J P J�E]9KJ G �	�y;#<YTI;
<BD[M'R�9KJ�E G <DW�TLO#A>9[<BEõU�7I5'Tw9:<BTwJ'~/moEÖ5 G�G <>9:<>M�E+�+9:;#J�DKJ�TwM�E(9K7:M�A P J�TI;#5'E#<YD P D6587:J-7I589:;ZJL7�<YEd´�J ® < 2 A>J�5'E G
7:JLU#7IM'Q'7I5 P)P <BE#Q�9:;#J67:M 2 M'9^R�M'7d5 G <XÎ�JL7:J�E(9 2 J�;�5��0<>M'7^M'7_9:5'DK= P 5 3 J�E(9:5'<BA+J ® 9KJ�E#D:<B�'JSTI;#5'E#Q'J�DL~
c_;#Jd5 G �'J�E(9%M'R�TwM P U�OZ9KJL7IDz5'E G 9:;ZJ�<B7z5 2 <BAY<>9 3 9KM 2 JdJwÎ	J�Tw9:<>�'J�A 3 �T�P69� M ;��T��1.12�N@8��;#5��'J P 5 G Jd9:;ZJ P

J ® 9K7:J P J�A 3 589K9K7I5'Tw9:<>�'J�U#7:M'U�M�D:<>9:<>M�E�Di<YEx9:;#J-TwM�E]9K7IM�AÜM'R P M G JL7CE Ø G 5 3 7:M 2 M'9:DL~�m�Eõ9:;ZJ�DKJ-TL5'DKJ�D���7:M 2 M'9
TwM�E(9K7:M�A!U#7IM'Q'7I5 P Dy587IJ6�_7I<>9K9KJ�EN<YE�DKM P JSTwM P U�OZ9KJL7dAY5'EZQ�O#58Q'J,�
J'~ÂQZ~>�+bX(U(7�:��<YE]9KJL7:U�7:JL9KJ G O#D:<YEZQ�TwM P Ø
U�<BABJL7IDL�@5'E G J ® J�TLOZ9KJ G 2(3 9:;#JsTwM P U�OZ9KJL7�~Çmo9�<BD/5'D:D:O P J G 9:;#589/9:;ZJxTwM P U�OZ9KJL7/U#7:M'Q'7I5 P 5'TL\(O�<>7:J�D
9:;ZJ6EZJ�TwJ�DID:587 3 <BEZU�OZ9:DzR�7:M P 9:;ZJ[7:M 2 M'9_DKJ�E#D:M'7IDL�0U#7:M0TwJ�D:DKJ�D^9:;#J P 58U#U#7:M'U#7C<B589KJ�A 3 9KM G JL9KJL7 P <BEZJf7:M 2 M'9
5'Tw9:<>M�E#DS9KM 2 J�U�JL7:R�M'7 P J G ��5'E G TwM�E]9K7IM�ABD69:;ZJ-7:M 2 M'9S5'Tw9:O#589KM'7ID�9KM�7:J�5'AY<>ìLJ�9:;ZJ-<BE(9KJ�E G J G 2 J�;�5��0<>M'7IDL~
c_;ZJ�U#7I< P 587 3 5 G �85'E]9:58Q'J)M'RzD:O#TI;õTwM P U�OZ9KJL7 2 5'DKJ G TwM�E]9K7IM�A�U#7:M'Q'7I5 P 7:JLU#7IJ�DKJ�E]9:589:<BM�E#D[<BDd9:;ZJ�<>7i7:M�A>J
<BE P 58=0<BEZQ/9:;ZJ�7:M 2 M'9.�=@A��6��:8ZB��w�$<ú~ÂJ'~>�+9:;ZJ�7:M 2 M'9 2 J�;#5"��<BM'7IDfTL5'E 2 J�J�5'D:<BA 3 TI;#5'EZQ'J G 2�3 5'AB9KJL7I<BEZQ/9:;ZJ
TwM�E(9K7:M�A!U#7IM'Q'7I5 P ~
c_;#J�\(O#J�DK9:<>M�E�9:;ZJ�E�<BDL�@;ZM"�¦TL5'EÏ�vJ G JL�'J�A>M'U�5�TwM�E]9K7:M�AyU#7:M'Q'7I5 P 9:;#589-�d<BABA P 58='Js9:;ZJ�7:M 2 M'9

J ® ;#< 2 <>9^5 G J�DI<>7:J G 2 J�;#5��0<>M'7ÍÌ

Ã ¬ ² ¬ ² ¨ ���"�����¸�
���   ���	 ����	� Ô �&���������â��,Ë��� « �|�(
(�¡á�
����d«�� ª �����&�

rs5'E 3 TwM�E(9KJ P U�M'7I587 3 7:M 2 M'9:D P 58='JâO�DKJ�M'R�U�7:M'Q'7I5 P DV9:;#589x587:J�12���Y<Y���Z�rc G JL�'J�A>M'U�J G ~Ùc_;#<BD
<BD�5 G 5'O#E(9:<BEZQ�9:5'D:=��|Q�<B�'J�E�9:;#J�R
5'Tw9�9:;#589�9:;ZJV7:M 2 M'9 Ø J�E]�0<>7:M�E P J�E]9�<BE(9KJL7I5'Tw9:<>M�E#D�J ® ;#< 2 <>9�5x;ZM�D:9�M'R
O#EZU�7:J G <BTw9:5 2 ABJ/JwÎ�J�Tw9:D/AB<>='J�DKJ�E�D:<BEZQõJL7:7:M'7CD��
J'~ÂQZ~>�_M0TLTLABO#D:<BM�E+�zDKU�J�TLO#AY587)7:J	´�J�Tw9:<>M�E�DL�^D:;#5 G M��yDL�vJL9:T8~D�
5'E G P M'9:<>M�E�JL7:7:M'7ID��
J'~ÂQZ~>�_R�7C<BTw9:<>M�E+�@�y;ZJLJ�AdD:AB<>U�U�58Q'J'�vO�EZJL�'J�E 9:<B7:J�<BEd´	589:<>M�E+�vJL9:T8~D�:~êc_;ZJ�D:J�JwÎ�J�Tw9:D
A>J�5 G 9KM�7:M 2 M'9 2 J�;#5��0<>M'7ID^9:;�589y587:J6M'R�9KJ�E�D:<Bì�5 2 A>J G JL�0<B5'E(9:D^M'R�9:;ZJ 2 J�;#5��0<>M'7IDy5'Tw9:O#5'ABA 3 G J�D:<>Q�E#J G 5'E G
U#7:M'Q'7C5 P)P J G ~�c_;�O#DL� P 5'E�O#5'ABA 3 G JL�'J�A>M'U�<YEZQ[TwM�E]9K7:M�A#U#7:M'Q'7I5 P D|9:;#589|587:J^7:J�AB589:<B�'J�A 3 < P-P O#E#Jv9KM[9:;#J�DKJ
<BE(9KJL7I5'Tw9:<>M�ENJL7I7:M'7ID_<BDy5'ENJ ® 9K7IJ P J�A 3 G <DW�TLO#AB9v9:5'D:=�~
m�E�5 G#G <>9:<BM�E+�!TwM P U�A>J ® 7:M 2 M'9 2 J�;#5��0<>M'7IDfM'R�9KJ�Eâ<BE(�'M�A>�'J�9K7I5 G JLM8Î�D 2 JL9.�zJLJ�E P O#AB9:<>U�A>J�TwM P U�JL9:<BEZQ

5'A>9KJL7IE�589:<>�'J�DL~yh�M'7iJ ® 5 P U�ABJ'�	D:O#U#U�M�DKJS5�7:M 2 M'9d;#5'Dd9:;ZJ�9:5'DK=�M'R|TLA>J�587I<YEZQ�5�7:M�M Pµ2�3 U�O#D:;�<BEZQ 2 M ® J�D
9KM�9:;ZJN�@5'ABABDL~�n�JL9)O#D�5'AYDKMÖ5'D:D:O P J/9:;�589�9:;ZJN7:M 2 M'9�;#5'D)AB< P <>9KJ G D:J�E#D:<BEZQs7I5'EZQ'J�D)9:;#589�U#7:JL�'J�E(9)<>9
R�7:M P M 2 DKJL7:�0<BEZQ)9:;ZJ�TwM�E(9KJ�E]9:DfM'RÜ9:;ZJ�J�E(9:<>7:JS7IM(M P 5'E G <>9 G M�J�DiEZM'9i;�5��'J�5'E 3�P J�5'E#Dy9KMV7:J P J PS2 JL7
9:;ZJ�U�M�D:<>9:<>M�E#D_M'R 2 M ® J�Df<>9i;#5'DdM 2 DKJL7:�'J G <BE�9:;ZJSU�5'D:9L~fp0OZU�U	M�D:J69:;#<BDy7:M 2 M'9dTLOZ7:7IJ�E]9:A 3 M 2 DKJL7:�'J�Di9Ë�vM
2 M ® J�DL~ Ê ;#<BTC;�M�EZJ�D:;ZM�O#A G <>9y58U#U�7:M�5'TI;s5'E G U�O#D:;�Ì�c_;#<BD G J�TL<BD:<>M�E�<BDyTw7I<B9:<BTL5'A�5'Di<>9 G <>7:J�Tw9:A 3 5&Î	J�Tw9:D
9:;ZJ�D:O 2 D:J�\(OZJ�E(9 2 J�;#5"��<BM'7IDyM'Rz9:;ZJ�7:M 2 M'9L~ Ê J P 5 3 U#7:M'Q'7C5 P 9:;#J�7:M 2 M'9i9KM/58U�U#7:M�5'TI;õ9:;#J�TLA>M�D:JL7iM'R
9:;ZJi9Ë�vM 2 M ® J�DL� 2 OZ9zTL5'EV�vJ 2 JfD:OZ7IJy9:;#589^D:O#TC;V5 G J�TL<YD:<>M�E P 5 G Jf589v9:;#JiA>M0TL5'A	A>JL�'J�A	�y<BABA�<BE G JLJ G A>J�5 G



� ¼

9KM�5'E 3 =0<BE G M'RÜQ�A>M 2 5'ABA 3 M'U#9:< P 5'A 2 J�;�5��0<>M'7ÍÌ�rs5'E�O#5'ABA 3 G J�D:<>Q�E�<BEZQ)TwM�E(9K7:M�A�U�7:M'Q'7I5 P Dd9KM-JwÎ�J�Tw9:<>�'J�A 3
5 G#G 7IJ�D:D^D:O#TC;�TwM P U�JL9:<BEZQ�5'A>9KJL7CE#589:<>�'J�Dy<YD_5'ENJ�\�O#5'ABA 3 TI;#5'ABABJ�EZQ�<BEZQ�U#7:M'U�M�D:<B9:<>M�E+~
Ê Jd9:;(O#DzEZJLJ G P J�TC;#5'E#<BD P DÜ9KMt��<d� M 10�=�:8 K ���S��c G J�D:<>Q�E�7:M 2 M'9 2 J�;#5"��<BM'7IDÜ9:;#589%587IJdEZM'9|M�E�A 3 7IM 2 O#DK9

9KM[9:;ZJ^O#EZU�7:J G <BTw9:5 2 ABJ%J�E(��<>7IM�E P J�E(9:5'A(JwÎ�J�Tw9:D 2 OZ9¸5'AYDKM[58U#U#7:M'U#7C<B589KJ�A 3[2 5'AB5'E�TwJ@TwM P U	JL9:<YEZQfM 2 t�J�Tw9:<B�'J�D
<BE#;#JL7:J�E]9z<BE)9:;ZJi7:M 2 M'9%9:5'D:=�~Üm�E-7IJ�TwJ�E]9 3 J�587IDv9Ë�vM�=�<BE G DÜM'R�5'OZ9KM P 589:<BT G J�D:<>Q�E-58U�U#7:M�5'TI;#J�Dv;�5��'J P JL9
�y<>9:; P O#TI;�D:O#TLTwJ�DIDLu�@�8SQ K�M B�����cõ5'E G �g�N���?�Y8S�>;'~ F U#U#7:M�5'TC;ZJ�D 2 J�ABM�EZQ�<BEZQÖ9KMk9:;ZJsR�M'7 P JL7NTL589KJLQ'M'7 3
9 3 U�<BTL5'AYA 3 <YE#TLABO G J[DKM P J P J�TC;#5'E#<BD P 9KM��:e K 8b���`�:��c,Q_�a��� K 4�9:;ZJSD:U�5'TwJSM'RÜ7:M 2 M'9yTwM�E(9K7:M�A�U#7:M'Q'7I5 P Dd<BE
9:;ZJ6;ZM'U�J[M'R$W�E G <YEZQ�M'7 G <BD:TwM��'JL7I<BEZQ�5�Q'M�M G M�EZJ'~ ½ 5'TC;�TwM�E(9K7:M�A!U#7IM'Q'7I5 P R�M�O#E GVG OZ7I<YEZQ�9:;�<BD^DKJ�587ITC;
<BDyJL�&5'ABO�589KJ G M�E�9:;ZJS7:M 2 M'9_9:5'D:=�5'E G 9:;#J 2 J�DK9yM�EZJ�<BD^7:JL9:5'<YEZJ G ~yp�M P J G <BD:TwM��'JL7 3 58U#U#7:M�5'TC;ZJ�D �
J'~ÂQZ~>�
JL�'M�ABOZ9:<BM�E#587 3 DKJ�587ITC;^�vO#D:J[9:;ZJ�DKJSJL�85'ABO#589:<BM�E#D^9KMt;=<d8:@A�_M'7�i M_K <�Q@9:;ZJSD:J�587ITI;xU#7:M0TwJ G OZ7:J'� P 58=�<BE#Q)9:;ZJ
U#7:M0TwJ�D:D P M'7:JiJ	W�TL<>J�E(9L~%c_;#JdAB589K9KJL7_TL589KJLQ'M'7 3 <BE#TLAYO G J�D%58U�U#7:M�5'TI;#J�D@9:;#589^5'ABA>M"�*9:;ZJf7:M 2 M'9 2 J�;�5��0<>M'7ID
9KM 2 J P M G <XW�J G 2 5'DKJ G M�E�9:;ZJ@J ® U�JL7I<>J�E#TwJ�D$M'R�9:;ZJ@7:M 2 M'9L��<ú~ÂJ'~>�'9:;#Jz7:M 2 M'9w�l�a���?�RQ$9:;#JvTwM'7:7IJ�Tw9 2 J�;�5��0<>M'7ID
2 5'DKJ G M�E�<>9:D^J ® U�JL7I<>J�E#TwJ6<BEV9:;#J[J�E]�0<>7:M�E P J�E]9L~
m�E)9:;ZJy7:J P 5'<BE G JL7|M'R+9:;#<BD|TC;#58U#9KJL7v�zJd�y<BABAZ<YE]9K7:M G O#TwJ^9.�zM�U�587I5 G <>Q P DÜ9:;#589v5'< G <BE)9:;ZJd5'OZ9KM P 589:<BT

G J�D:<BQ�E�M'R|58U#U#7IM'U#7I<B589KJ�7:M 2 M'9 2 J�;#5��0<>M'7ID�~ Ê ;#<YA>J����	�:8 n K 8b�����^�	<d�������^���:� M ���}Q_M8Î�JL7[5-;ZM�DK9iM'R|5 G �85'E Ø
9:58Q'J�D_9:;�589 P 58='J69:;ZJ P J ® TwJ�ABA>J�E(9_TI;ZM�<YTwJ�D_R�M'7^7:M 2 M'9@TwM�E(9K7:M�A+U�7:M'Q'7I5 P DL�{�
J'~ÂQZ~>��9:;ZJ�<>7^5 2 <BAY<>9 3 9KM�A>J�587IE
R�7:M P J ® U�JL7I<>J�E#TwJ��:�f���	�:8 n K 8b���f��B M ��<R�:8 M �/U�7:M"�0< G J�Di5)U�M"�vJL7:R
O#A!9KM�M�A¸9KM/5'O#9KM P 589:<BTL5'ABA 3 G <BD:TwM"�'JL7iJwÎ�J�T Ø
9:<>�'J�7:M 2 M'9 2 J�;#5"��<>M'7CD 2 5'DKJ G M�EÖAB<B9K9:A>J G M P 5'<BE Ø D:U	J�TL<>W�TS=0EZM��yA>J G Q'J'~ F D[9:;#<BD G <YD:DKJL7:9:589:<>M�EsJ P U�A>M 3 D
2 M'9:;N9:;ZJ�DKJ[U�587I5 G <>Q P D��Z�zJ69K7IJ�589_9:;ZJ P <YE P M'7:J G JL9:5'<BA�<BEV9:;ZJ[R�M�ABA>M"�d<BEZQ�DKJ�Tw9:<>M�E#D�~

�kzS� �L§=~��bâw�d�3�^�f�µ�Y��§A�^�i�µ�R~_ã)�V§=äo�#���V§ � �V¨X�V~����p|�~�§A�p�

F 7:9:<XW�TL<Y5'AÜEZJ�OZ7I5'AÜEZJL9.�zM'7I=�D[M8Î�JL7�5'Eâ589K9K7I5'Tw9:<>�'J/U�587I5 G <>Q P M'R@TwM P U�O#9:589:<>M�E�R�M'7 P 5'E 3 58U�U�AB<BTL5 Ø
9:<>M�E#D@<BE�TLABO G <BE#Q67:M 2 M'9^5'E G U#7:M0TwJ�D:D@TwM�E]9K7:M�Aù�ZU�589K9KJL7IEV7:J�TwM'Q�E#<B9:<>M�E+�ZD 3 DK9KJ P < G J�E(9:<XW�TL589:<>M�E!��TwM'Q�E#<B9:<>�'J
P M G J�AB<BE#Q�JL9:T8~�c_;#<YDd<BD[AY587:Q'J�A 3 G OZJ�9KMN9:;ZJ)E(O P JL7:M�O#Df5 G �85'E]9:58Q'J�DSM8Î	JL7IJ G 2(3 9:;ZJ�DKJ�EZJL9.�zM'7I=�DL�¸<BE Ø
TLABO G <BEZQ�9:;ZJ�<>7_U�M'9KJ�E(9:<B5'A+R�M'7
12�5Q�Q�8ZB��	��c
6d���T���S�l�	� K�M 1!69<R�3���:8 M �#�k� M \_<>Q?�:���	QNQ_<BEN9:;ZJSU#7:J�DKJ�E#TwJSM'R�E#M�<BDKJ'�
�a�?Q�8Z��8b��� K �d9KMV9:;ZJ�R�5'<YABOZ7:J�M'R%TwM P U�M�EZJ�E(9:DL�+5 P J�E#5 2 <BAY<>9 3 9KM��=@=��6^�3���:8 M �x5'E G �g�N���?�Y8S�>;���<Y5-9:;ZJ P M G < Ø
W�TL589:<>M�EÖM'RzTwM P U�O#9:589:<>M�E#5'A|DK9K7CO#Tw9:OZ7:J�DL�+JL9:T8~�h�M'7S9:;ZJ�DKJ�7IJ�5'DKM�E#DL�!U�7I< P 587I<YA 3 9:;ZJ�<>76<BE#E�589KJ�5 2 <BAB<>9 3 9KM
9KM�A>JL7I589KJdEZM�<BDKJ@5'E G A>J�587IE�R�7:M P J ® U	JL7C<>J�E#TwJ'�'9:;ZJ 3 ;#5��'J^R�M�O#E G <BE�Tw7:J�5'D:<BEZQfO#DKJ^5'D 2 J�;#5"��<BM'7�TwM�E(9K7:M�ABABJL7ID
R�M'7_7:M 2 M'9:DL~



� ¿

Ã ¬ Ã ¬ ² ¤ «��# )�#��� � �" &�¡á�
]����� ¢ �0�$����� ¢ �( ?å�����æ+��ç

F 7:9:<XW�TL<Y5'A(EZJ�O#7I5'A(E#JL9Ë�vM'7:=�DÜ587IJ P M G J�AYD�M'R�TwM P U�OZ9:589:<>M�E�9:;#589Ü587:J@<BE#D:U�<>7:J G 2(3 ��5'E G A>M�M�DKJ�A 3[2 5'DKJ G
M�E+��9:;#J@E#JL7:�'M�O#D|D 3 DK9KJ P DÜ<YE 2 <>M�A>M'Q�<BTL5'A�M'7:Q�5'E#<YD P DL~�c_;ZJ 3 587:J_TwM�E]�'J�E(9:<>M�E#5'AYA 3�P M G J�ABJ G 5'D P 5'D:D:<>�'J�A 3
U�587I5'AYA>J�A$E#JL9Ë�vM'7:=�D6M'RzD:< P U�A>J�TwM P U�OZ9:<BEZQ/J�A>J P J�E(9:DL�!TL5'ABABJ G <>�`8Z�ZQÍ�+9:;#589[587:J)TwM�E#EZJ�Tw9KJ G 9KM'Q'JL9:;#JL7 2(3
�=@=�?6��:8SB�����8S�Y�}Q)TL5'ABA>J G �x�	8g;�4��ZQÍ�y5'D�DI;ZM"�yE�<BEÏhÜ<>Q�O#7:Jx¶�~ � ~ ½ 5'TI;�O#E#<>9)<YEÏ9:;ZJsEZJL9Ë�vM'7:= TwM P U�OZ9KJ�D
DKM P J�D:< P U�A>JfR�O#E�Tw9:<>M�ENM'R|<>9:Dd<BEZU�OZ9:D��úTL5'AYA>J G 9:;ZJ)� K �:8ZB5�=�:8 M �0i?<d� K �:8 M �R�@5'E G U�7:M'U�58Q�589KJ�Df<>9:D^M�OZ9KU�OZ9:D
9KMÖM'9:;ZJL7�O#E#<>9:D�9KMÖ�y;�<BTI;k<>9);#58U�U	J�E�D�9KM 2 JNTwM�E#E#J�Tw9KJ G ~ F E�O P�2 JL7�M'Ri5'Tw9:<>�8589:<>M�E�R
O#E#Tw9:<BM�E#D�587:J
O#DKJ G <BE�U�7I5'Tw9:<BTwJ'��9:;ZJ P M�DK9iTwM P-P M�E�M�E#J�D 2 J�<BE#Q�9:;ZJt�Z4��T�	QN4 M �g@8�o��8Z���a���Í��Q�8g;�1 M 8b@8�+5'E G �T�=@�8b��� O \��5Q�8SQ
R
O#E#Tw9:<>M�E#D�~zc_;ZJS�zJ�<>Q�;(9:Dy5'DIDKM�TL<Y589KJ G �y<B9:;�5)O#E#<B9^7:JLU#7:J�DKJ�E(9_9:;ZJ�DK9K7:J�EZQ'9:;�M'R�9:;ZJ�D 3 E#58U�D:J�D 2 JL9Ë�vJLJ�E
9:;ZJvTwM'7:7:J�DKU�M�E G <YEZQyO#E#<B9:DL��5'D¸�y<BAYA 2 JzJ ® U�AB5'<BEZJ G DI;ZM'7:9:A 3 ~ ½ 5'TI;�O#E�<>9�<BD$5'ABDKMd5'DID:O P J G 9KM 2 J%5'DIDKM�TL<Y589KJ G
�y<>9:;�5iDKU�J�TL<B5'A��vJ�<>Q�;(9L�]TL5'ABA>J G 9:;ZJ'�Z4A�T�	QN4 M �D@_M'7w\_8:�5QÍ�'9:;#589Ü<BD¸5'D:D:O P J G 9KM 2 JzTwM�E#EZJ�Tw9KJ G 9KMf5fTwM�E#DK9:5'E(9
DKM�OZ7CTwJ�M'Rw( � �
M'7f5 ØI� �:~Scy;#<BDd9:;Z7:J�D:;ZM�A G M'7 2 <B5'DiDKJL7:�'J�Df9KM P M G O#AY589KJ�9:;ZJ�W�7C<BEZQ)U#7IM'U	JL7I9:<>J�DyM'Rz9:;ZJ
TwM'7:7:J�D:U	M�E G <BEZQ�O#E#<>9^5'E G <BD^5)Tw7I<>9:<YTL5'A+TwM P U�M�EZJ�E]9d<BEV9:;ZJ G J�DI<>Q�EVM'R�9:;ZJ�DKJ6EZJL9.�zM'7:=0DL~

Weights

Threshold function

-1

1
Output

Net input

Hidden units Output unitsInput units

Recurrent links

hÜ<>Q�OZ7IJ[¶�~ � F 7:9:<XW�TL<B5'A�EZJ�O#7I5'AÜEZJL9Ë�vM'7:=��úA>JLR�9	�y5'E G 9:;ZJ 2 <>U�M�AB587f9:;Z7:J�D:;ZM�A G 5'Tw9:< Ø
�8589:<>M�ENR
O#E#Tw9:<>M�E��
7I<BQ�;]9	�:~

c_;#J�<BEZU�OZ9�9KMâ5'E�è Ø <BEZU�O#9t�ú<BE�TLABO G <BE#Qx9:;ZJ 2 <B5'D	�SO#E�<>9�<BD�9 3 U�<BTL5'ABA 3 7:JLU�7:J�DKJ�E(9KJ G 2(3 5�U�589K9KJL7IE
�'J�Tw9KM'7 Óêé�ë�ì M'7i<BE�9:;ZJ�TL5'DKJ�M'R 2 <BE#587 3 U�589K9KJL7CE#DL� 2�3 5 2 <YE#587 3 �'J�Tw9KM'7 Óíéjî Ádï��?ð ì ~_c_;ZJ6�vJ�<>Q�;(9:D
5'D:DKM0TL<B589KJ G �y<>9:;N5'E�è Ø <BE#U�OZ9@O#E#<>9Fñ|587:JS9 3 U�<BTL5'ABA 3 7:JLU#7:J�D:J�E]9KJ G 2�3 5'E�è Ø G < P J�E�D:<>M�E#5'A	�vJ�<>Q�;]9^�'J�Tw9KM'7
¤óò'é�ë�ì ~�? 3 U	M'U�O#AB587STwM�E(�'J�E]9:<BM�E+�Ü9:;ZJ)W�7IDK96J�A>J P J�E]9�M'R^9:;ZJ-�vJ�<>Q�;(9S�'J�Tw9KM'7�O#D:O#5'AYA 3 7IJLU#7:J�DKJ�E(9:D
9:;ZJ/9:;Z7:J�D:;#M�A G �
M'7 2 <B5'D��:~xc_;ZJ/<BEZU�O#965'Tw9:<>�&589:<BM�E�M'Rd5xO#E�<>9
ñK�Ü7:JLU�7:J�DKJ�E(9KJ G 2�3�ô ò �Ü<BE�7:J�DKU�M�E#D:J)9KM
5VU�589K9KJL7IE Ó M�E�<>9:D[<BE#U�OZ9dAY<BEZ=0Dd<BD[O�D:O#5'ABA 3 Q�<B�'J�E 2(3 9:;ZJ��'J�Tw9KM'7 G M'9[U#7IM G O�Tw9Lu ô!ò " ¤õò�öÿÓ ~�c_;ZJ



���

M�OZ9KU�O#9iM'Rz9:;ZJ)O#E#<B9i<BDf5VR
O#E#Tw9:<>M�EsM'R ô]ò 5'E G <BD G <BTw9:589KJ G 2(3 9:;ZJ�5'Tw9:<>�&589:<BM�E�R�O�E#Tw9:<>M�EõTI;ZM�D:J�E+~�h�M'7
J ® 5 P U�A>J'�$9:;ZJ�\�8[6 M �g���)�Z4A�a�?QN4 M �D@/5'Tw9:<>�8589:<>M�E�R�O�E#Tw9:<>M�E+��DI;ZM"�yEâ<BE�hÜ<>Q�OZ7:J-¶�~ � �¸U#7:M G O#TwJ�D�u ÷ ò " � <BR
ô!ò " ¤øòPöÿÓõù Á 5'E G ÷ ò "Hú � M'9:;#JL7:�y<BDKJ'~
�fE#<>9:D6<YE�9:;ZJ-EZJL9.�zM'7I=�9:;#589S7:J�TwJ�<B�'J�<BEZU�OZ9 G <>7:J�Tw9:A 3 R�7:M P 9:;ZJ-J�E]�0<>7:M�E P J�E]9S587IJ)7:JLR�JL7:7:J G 9KMs5'D

8Z��69<R��<>�`8Z�ZQÍ���y;#<BABJv9:;#JyO#E#<>9:D�9:;�589|U#7:M���< G J^9:;ZJ^J�E]�0<>7:M�E P J�E]9%�y<>9:;�9:;ZJ_7IJ�D:O#A>9:D�M'R+EZJL9.�zM'7:=�TwM P U�OZ9:5 Ø
9:<>M�E#Dv587:J[TL5'ABA>J G M <R�r69<R�f<d�Y8:�ZQC~Üm�EVTwM�E]�'J�E(9:<>M�E#5'A�EZJ�OZ7C5'A�EZJL9.�zM'7I=-9KJL7 P <YEZM�A>M'Q 3 �09:;ZJfDKJL9zM'R$<BEZU�OZ9v5'E G
M�OZ9KU�O#9_O#E#<>9:D^587:J�D:5'< G 9KM)7IJ�D:< G J6<BE�8Z��69<R�!5'E G M <R�r69<R���D��cA���NQÍ~zm�EN5 G#G <>9:<BM�EV9KM-9:;ZJ�DKJS=�<BE G DvM'R�O�E#<>9:DL�
9:;ZJSE#JL9Ë�vM'7:=�DdTL5'E�5'ABDKM�;#5��'J6M'9:;#JL7dO#E#<B9:D@9:;#589y5'< G <BEV9:;#JSEZJL9Ë�vM'7:=NTwM P U�O#9:589:<>M�E#D 2 O#9 G M)EZM'9y;#5"�'J
5 G <B7:J�Tw9S<BE(9KJL7:R
5'TwJ)9KM�M'7�R�7:M P 9:;ZJ-J ® 9KJL7IE#5'A%J�E]�0<>7:M�E P J�E]9L~Np0O#TI;âO#E#<>9:D[587:J�7:JLR�JL7:7:J G 9KMs5'D04A8b@=@A���
<d�Y8:�ZQC~zaiR�9KJ�E+�09:;ZJ[;#< G#G J�E�O#E�<>9:DzTw7C<>9:<BTL5'ABA 3 G JL9KJL7 P <BEZJi9:;ZJf=0<BE G DzM'R P 58U�U�<BEZQ�DzM'7_TwM P U�OZ9:589:<BM�E#D@9:;ZJ
EZJL9.�zM'7:=0Dy587IJSTL58U�5 2 A>J[M'R�U�JL7:R�M'7 P <BE#QZ~
m�E�5i9 3 U�<BTL5'AZEZJ�OZ7C5'A�E#JL9Ë�vM'7:=�9:;#J@5'Tw9:<B�&589:<>M�E�DÜ587:J^U#7:M'U�58Q�589KJ G 5'D|R�M�ABABM"�yDL~ F 9|5'E 3 Q�<>�'J�E�<BE�DK9:5'E#TwJ

M'R+9:< P J'��9:;ZJf<BEZU�O#9�6d���b���	�?�)<BDz58U#U�AB<>J G 9KM�9:;#Jd<BEZU�OZ9|O#E#<>9:D%M'R+9:;ZJfEZJL9Ë�vM'7:=	~|c_;ZJ�DKJi<BEZU�OZ9z5'Tw9:<>�&589:<BM�E#D
587:J�9:;ZJ�E�U#7IM'U�58Q�589KJ G 9KM/9:;ZJSO�E#<>9:D^9:;#589i587:J�TwM�E�EZJ�Tw9KJ G 9KM-9:;ZJ�DKJ�<BEZU�O#9_O#E#<>9:DL�#5'E G 9:;ZJ�5'Tw9:<>�&589:<BM�E#D
M'R%9:;#J�DKJ�DKJ�TwM�E G AB5 3 JL76O#E#<>9:Df587:J�TwM P U�O#9KJ G ~[¾dM��ç9:;ZJ�5'Tw9:<>�8589:<>M�E#DfM'Rz9:;ZJ�DKJ�O#E#<>9:Di587:J�U#7:M'U�58Q�589KJ G
�0<B5S9:;#J�<>7@M�OZ9KU�OZ9@AB<BEZ=0D|9KM�M'9:;#JL7@O�E#<>9:DL�05'E G 9:;#<BDzU#7:M0TwJ�D:D@TwM�E]9:<YE(OZJ�D^O�E]9:<BA�9:;ZJ[5'Tw9:<>�8589:<>M�E#Dv7:J�5'TC;N9:;ZJ
O#E#<B9:D_<BE�9:;#JSM�OZ9KU�O#9dAB5 3 JL7�~iafE#TwJ�9:;ZJ�TwM P U�OZ9:589:<>M�E#DdM'RÜ9:;ZJ�M�OZ9KU�OZ9dAB5 3 JL7[O#E#<B9:D_587:J�TwM P U�A>JL9KJ'�	9:;ZJ
7:J�D:O�A>9:<BEZQ�W�7I<BE#Q�U�589K9KJL7CEÖ5'Tw7:M�D:D[9:;#J�M�OZ9KU�OZ9[AB5 3 JL7SO#E#<>9:Df<BD[DI5'< G 9KM 2 J�9:;#J�M�OZ9KU�OZ9fM'Rv9:;ZJ)EZJL9Ë�vM'7:=
<BE�7:J�DKU�M�E#DKJi9KM�9:;ZJ[TwM'7:7:J�D:U	M�E G <BEZQ�<BEZU�OZ9%U�589K9KJL7IE+~%cy;(O#D���<BEV5�9 3 U�<BTL5'A�EZJ�O#7I5'A�EZJL9Ë�vM'7:=	�#5'Tw9:<>�&589:<BM�E#D
J�E(9KJL7N9:;ZJs<YEZU�OZ9/O#E#<>9:DL�^U�7:M'U�58Q�589KJõR�M'7I�v587 G 9:;Z7IM�OZQ�;�AB<BEZ=0D-5'E G ;#< G�G J�E O#E�<>9:DL�_5'E G U#7:M G O#TwJs5'E
5'Tw9:<>�8589:<>M�E�<YEV9:;ZJ6O#E#<>9:D@M'R�9:;ZJ[M�O#9KU�OZ9_AB5 3 JL7�~
F �y< G J_�8587I<>JL9 3 M'R!587I9:<XW�TL<B5'A�EZJ�OZ7I5'A#E#JL9Ë�vM'7:=�D@;#5"�'J 2 JLJ�E/DK9:O G <BJ G <BE)9:;#JdAB<>9KJL7C589:OZ7:J'~ F U�587I9%R�7:M P

G <XÎ�JL7:J�E#TwJ�D[D:9KJ P)P <BEZQNR�7:M P 9:;#J)5'Tw9:<>�&589:<BM�EÖR
O#E#Tw9:<>M�E#DfO#D:J G ��EZJ�OZ7C5'AÜEZJL9Ë�vM'7:=0DSTL5'EÖ5'ABD:M 2 J G <BDK9:<BE Ø
Q�O#<BDI;ZJ G 2 5'D:J G M�Ex9:;ZJ�<>7i9KM'U�M�A>M'Q�<BTL5'A$M'7:Q�5'E#<>ì�589:<>M�E!~yh#M'76<BE�DK9:5'E#TwJ'��EZJL9Ë�vM'7:=0DiTL5'E 2 JSD:<YEZQ�A>J Ø AB5 3 JL7:J G
M'7 P O#A>9:< Ø AY5 3 JL7:J G 
^DKU�587IDKJ�A 3 TwM�E�EZJ�Tw9KJ G M'7)TwM P U�A>JL9KJ�A 3 TwM�E#EZJ�Tw9KJ G 
_DK9K7C<BTw9:A 3 AY5 3 JL7:J G M'7�587 2 <>9K7I587C<BA 3
TwM�E#EZJ�Tw9KJ G 
�TwM P U�M�DKJ G M'R�;ZM P M'Q'J�EZJLM�O#D_M'7y;ZJL9KJL7:M'Q'J�EZJLM�O�DyTwM P U�O#9:<BEZQ�J�A>J P J�E(9:DL�ZJL9:T8~%j�JL7I;�58U�D@9:;ZJ
P M�DK9i< P U�M'7:9:5'E(9y587ITC;#<>9KJ�Tw9:OZ7I5'A��ú5'E G ;ZJ�E#TwJSR
O#E#Tw9:<BM�E#5'A:� G <BD:9:<BE#Tw9:<>M�E�<YD 2 JL9Ë�vJLJ�EsE#JL9Ë�vM'7:=�Dd9:;#589f587:J
D:< P U�A 3 i����a@ O i M ��������@��
�y;ZJL7:Jf9:;ZJ�<B7@TwM�E�EZJ�Tw9:<>�0<>9 3 Q'7I58U�; G M�J�DvE#M'9_TwM�E]9:5'<BEN5'E 3 G <>7:J�Tw9KJ G T 3 TLABJ�D	�%5'E G
�a� K <d�?�T���`�o�
�y;#JL7:J[9:;ZJ6EZJL9.�zM'7:=0DyTwM�E(9:5'<BENR�JLJ G 2 5'TI=NA>M(M'U�D	�:~Üh#JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7I=�D_TL5'E 2 Ji9K7C5'<BEZJ G
�0<B5�5s;ZM�DK9�M'R_D:< P U�A>J-A>J�587IE�<BEZQ�5'A>Q'M'7C<>9:; P D�5'E G ;�5��'JVR�M�O�E G �y< G J�DKU#7:J�5 G O#DKJ/<BEÖU�589K9KJL7CE�7IJ�TwM'Q�E#< Ø
9:<>M�E+�%R�O#E�Tw9:<>M�E�<YE]9KJL7:U�M�AB589:<BM�E+�|5'E G D 3 DK9KJ PäP M G J�AB<BEZQs58U#U�AB<YTL589:<>M�E#DL~õm�E�TwM�E(9K7I5'DK9�9KM�R�JLJ G Ø R�M'7:�@587 G



���

EZJL9.�zM'7:=0DL�!7IJ�TLOZ7:7:J�E(9[EZJL9Ë�vM'7:=0DS;#5"�'J�9:;ZJ)5 2 <BAB<B9 3 9KM�7:J P J PS2 JL7[5'E G O#DKJ�U�5'D:96EZJL9Ë�vM'7:=õ5'Tw9:<>�&589:<BM�E#D
9:;Z7:M�O#Q�;Ï9:;ZJ�O�DKJ�M'R[7:J�TLOZ7I7:J�E]9��
M'7�R�JLJ G 2 5'TI=`��AB<BEZ=0DL~�cy;ZJ�DKJ�EZJL9.�zM'7I=�D/;#5��'Js9:;�O#D)R�M�O#E G E�589:OZ7I5'A
58U#U�AY<BTL589:<>M�E#D[<BE G M P 5'<BE#D[<BE(�'M�A>�0<BEZQN9KJ P U�M'7I5'A G JLU	J�E G J�E#TL<>J�DL��R�M'7S<YE#DK9:5'E#TwJ'�¸<BE�DKJ�\�OZJ�E#TwJ-A>J�587CE#<BEZQZ�
DKU�JLJ�TI;�7:J�TwM'Q�E#<B9:<>M�E+� P M'9:<>M�E-TwM�E(9K7:M�A	<BE)7:M 2 M'9:DL�(JL9:T8~|h#M'7vR�O#7:9:;ZJL7 G JL9:5'<BABDÜ7:JLQ�587 G <BEZQS587I9:<XW�TL<B5'A#E#J�OZ7I5'A
EZJL9.�zM'7:=0D@5'E G 9:;ZJ�<>7%7C589:;ZJL7^TI;ZJ�TI='JL7:J G ;#<BDK9KM'7 3 �(9:;ZJd7:J�5 G JL7@<BDz7:JLR�JL7I7:J G 9KM�5'E 3 M'R�5�E�O P�2 JL7%M'R+J ® TwJ�A Ø
A>J�E(9z9KJ ® 9:D'�
`[5 3 ;ZM8Î¸� ���'�8Á 
ZldJL7:9Kì,�_�o���D�Y� ���'�0� 
#n�JL�0<BEZJ'� ���'�0� 
�}f5'ABAY5'E]9L� ���'� »>
�46O�EZQZ� ���'� »>
#lf5 3 =0<BE+�
���'� ºR
�ei<>U�A>J 3 � ���'� ¼��:~

Ã ¬ Ã ¬ Ã � � ª ���	 "�#����� £0û ������� 1�� ¢ ���$�&��� ¢ �( �å����5æ+�

F Dy�vJ�;#5��'J P J�E(9:<>M�EZJ G J�587IAB<>JL7���587:9:<XW�TL<B5'A$EZJ�OZ7I5'A�EZJL9Ë�vM'7:=0Di;�5��'J�5�E�O P�2 JL7dM'RÜU#7:M'U�JL7:9:<>J�D_9:;#589
P 58='J�9:;ZJ P U�587:9:<BTLO#AY587IA 3 589K9K7I5'Tw9:<>�'J�R�M'7 P 5'E 3 58U�U�AB<BTL589:<>M�E�Di<YExU�589K9KJL7IE�TLAB5'D:D:<>W�TL589:<>M�E+�+U#7IJ G <BTw9:<>M�E+�
5'E G TwM�E(9K7:M�AU�ú4SO#EZQZ� ���'� »>
ylf5 3 =�<BE!� ���'� ºR
ded<>U�ABJ 3 � ���'� ¼>
'y+5'A>ì�5'AB5�u�rxM'7:7I<BD�� ���'� ¼>
[a P < G �85872u
�85'E G JL7_p P 58Q'9L� ���'� ¿A�:~zc_;ZJ�D:JiEZJL9.�zM'7I=�D^TL5'E��l�a���?��9:587:Q'JL9^R
O#E#Tw9:<>M�E�D%R�7:M P J ® 5 P U�A>J�DL�R;������	�T����8D³5�v9KM
D:<>9:O�589:<>M�E#D^EZM'9_DKJLJ�E G OZ7I<BE#Q�A>J�587CE#<BEZQZ�^�a�?Q�8SQ?�x� M 8SQ��_5'E G M'9:;ZJL7F6R�	�	�:<d�	\����:8 M �RQ_M'R$9:;#J6D 3 D:9KJ P TwM P U�M Ø
EZJ�E(9:DL�8M'U�JL7I589KJ!� M \_<�Q	�:�rc@<BES9:;ZJzR
5'TwJvM'R#R�5'<YABOZ7:J�D+M'R�O#E#<>9:D$5'E G AB<YEZ=�D���5'E G < P U�M'7:9:5'E(9:A 3 �&9:;ZJ�<>7 P 5'D:D:<>�'J�A 3
U�587I5'AYA>J�A�DK9K7IO#Tw9:OZ7IJ[U#7:M"�0< G J�DyTwM�E#D:< G JL7C5 2 A>JfU�JL7:R�M'7 P 5'E#TwJfQ�5'<BE#D^�d;ZJ�E�< P U�A>J P J�E(9KJ G <YEN;#587 G �@587:J'~
h�O#7:9:;ZJL7��+<>9fTL5'E 2 J�D:;ZM��yEs9:;#589[587:9:<XW�TL<B5'A$EZJ�OZ7I5'A¸EZJL9.�zM'7:=0D[587:J�J�\(O�<>�&5'ABJ�E]9i9KMVM'9:;ZJL7 P M G J�ABDyM'R

TwM P U�O#9:589:<>M�EkD:O#TI;�5'D�TwM P U�OZ9KJL7CDL�Üj�M�DK9�U#7:M G O#Tw9:<>M�E#D��$c¸OZ7I<BEZQ P 5'TI;�<BEZJ�DL��n$5 P�2 G 5 Ø TL5'ABTLO#AYO#DL�¸JL9:T8~>�
�
�f;Z7xu*liM�E#5��8587�� ���'� ºR
0rs<BE#D:= 3 � ��� ¼�¿�
0n�JL�d<BDou�jÜ58U�5 G < P <>9K7I<>M�O+� ���'�0� �:~v}[<>�'J�E�9:;#<BD�J�\�O#<>�85'A>J�E#TwJ^M'R
TwM P U�O#9:589:<>M�E#5'A P M G J�ABDL��9:;ZJ[TI;#M�<BTwJ[M'R$M�E#JiU�7:M'Q'7I5 P 7:JLU#7IJ�DKJ�E]9:589:<BM�EVM"�'JL7d5'E#M'9:;ZJL7^�y<BABA 2 J G <BTw9:589KJ G
2�3 9:;ZJ�U�587:9:<BTLO#AB587V5 G �85'E]9:58Q'J�DVM8Î�JL7:J G 2�3 9:;ZJõTI;ZM�DKJ�E*7:JLU�7:J�DKJ�E(9:589:<>M�E#5'A P J G <B50�_�d;#<BTI;!�@<YE�AB<BQ�;]9
M'Ri9:;ZJ P 5'E 3 U#7IM'U	JL7I9:<>J�D�M'Ri587:9:<>W�TL<B5'A@EZJ�OZ7I5'A^E#JL9Ë�vM'7:=�D�� P 58='J�D)9:;ZJ P U�587:9:<YTLO#AB587IA 3 589K9K7C5'Tw9:<>�'J�R�M'7
7:JLU#7IJ�DKJ�E]9:<YEZQsTwM�E(9K7:M�A^U�7:M'Q'7I5 P D�R�M'7)58Q'J�E]9:D)5'E G 7:M 2 M'9:DL~ FiG#G <>9:<>M�E�5'ABA 3 ��D:<BE#TwJN58Q'J�E(9:D)5'E G 7:M 2 M'9:D
TL5'E 2 Jy9:;ZM�OZQ�;(9vM'R!5'Dv587I9:<XW�TL<B5'A��ú5'A 2 J�<>9%M��'JL7ID:< P U�AB<XW�J G ��5'E�5'A>M'Q�DvM'R�;(O P 5'E-<BE#R�M'7 P 589:<>M�E)U#7IM�TwJ�D:D:M'7IDL�
O#D:<YEZQ)587:9:<XW�TL<Y5'A�EZJ�OZ7C5'A!EZJL9Ë�vM'7:=0DiR�M'7d7:JLU#7:J�DKJ�E(9:<BEZQ�58Q'J�E]9fU#7:M'Q'7C5 P Dy5'ABABM"�yDiO#D_9KM�J ® U�JL7I< P J�E]9y�y<>9:;
P J�TC;#5'E#<BD P D KNM � K ��6��:<Y���Z��câD:< P <YAB587V9KMÏ9:;ZJâEZJ�O#7:M�E#5'AfEZJL9Ë�vM'7:=0D�M'R 2 <>M�ABM'Q�<BTL5'A[58Q'J�E]9:D�~Éh#M'7�9:;#J�DKJ
7:J�5'DKM�E�Dd9:;#J�7:J�D:9dM'R|9:;�<BD G <BD:DKJL7:9:589:<BM�E��y<YABA P 58='J�O#DKJ�M'R%EZJ�O#7I5'A$E#JL9Ë�vM'7:=�DfR�M'7i7:JLU#7:J�DKJ�E(9:<BEZQ/TwM�E]9K7IM�A
U#7:M'Q'7C5 P D^R�M'7y58Q'J�E]9i5'E G 7:M 2 M'9 2 J�;#5"��<>M'7CDL~



¶ Á

Ã ¬ Ã ¬ Ò ª �+�¸���v��, ¢ �0���&���   �	�â���! ��Z ������ ´ �"�(���
� £ �$� ¤ ���5æ

F D%�d<BABA 2 J�TwM P JiJL��< G J�E]9%<YE-AB589KJL7@TI;#58U�9KJL7IDL���zJfO#DKJ 2 M'9:;�R�JLJ G Ø R�M'7:�@587 G 5'E G 7IJ�TLOZ7:7:J�E(9%9:;Z7IJ�D:;ZM�A G
EZJL9.�zM'7:=0DN<BE M�OZ7�7IJ�DKJ�587ITI;!~HliM"�vJL�'JL7��fM�OZ7VEZJ�OZ7I5'A P M G J�AyJ P U�A>M 3 DV5�DIAB<>Q�;(9:A 3 G <XÎ�JL7:J�E]9�R�M'7 P M'R
5'Tw9:<>�8589:<>M�E�U�7:M'U�58Q�589:<>M�E+~|cy;ZJ[7I589:<>M�E#5'ABJ[R�M'7_9:;�<BD_<BD@J ® U�AB5'<BE#J G 2 J�ABM"�6~
F D)�vJ G J�D:Tw7C< 2 J G J�587CAB<>JL7��z9:;ZJ�5'Tw9:<>�8589:<>M�EÏU�7:M'U�58Q�589:<>M�E P J�TI;#5'E#<YD P TwM P)P M�E�A 3 O�DKJ G <BE�R�JLJ G Ø

R�M'7:�v587 G EZJL9.�zM'7:=0D@58U#U�AB<BJ�D�9:;ZJd<BE#U�OZ9|5'Tw9:<>�8589:<>M�E#Dz9KM�<YEZU�OZ9ÜO#E#<B9:DÜM'R+9:;ZJdE#JL9Ë�vM'7:=-5'E G TwM P U�OZ9KJ�Dz9:;ZJ
5'Tw9:<>�8589:<>M�E#DyM'R$9:;ZJ6W�7IDK9_AB5 3 JL7dO#E�<>9:DL~zafE#TwJ[9:;�<BD_<BD G M�E#J'�#9:;ZJS5'Tw9:<>�8589:<>M�E#D_M'R¸9:;#JSDKJ�TwM�E G AY5 3 JL7fO#E#<>9:D
587:JSTwM P U�OZ9KJ G �	5'E G DKM�M�E+��O#E(9:<BA�9:;ZJ�5'Tw9:<>�&589:<BM�E#D_M'R�9:;ZJ6M�O#9KU�OZ9yAB5 3 JL7iO�E#<>9:D^;#5"�'J 2 JLJ�E�TwM P U�OZ9KJ G ~
mo9SD:;ZM�O#A G 2 J)EZM'9KJ G 9:;#589S<BE�D:O�TI;ÖR�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7:=0DL�¸M�E#TwJ)9:;ZJ)5'Tw9:<B�&589:<>M�E�D6M'Ro�$D:5 3 �$9:;ZJ)W�7IDK9
AB5 3 JL7fO�E#<>9:Dy;�5��'J 2 JLJ�EsTwM P U�O#9KJ G ��9:;#J 3 7:J P 5'<BEsO#E#TC;#5'EZQ'J G �y;#<BA>J[9:;#J�5'Tw9:<>�8589:<>M�E#DdM'R%O#E�<>9:Dy<BE�9:;ZJ
D:O 2 DKJ�\(O#J�E]9_AB5 3 JL7ID_587:J 2 J�<YEZQ�TwM P U�OZ9KJ G ~
c_;�<BD G M(J�D�EZM'9);#M�A G <BE�7:J�TLOZ7:7:J�E(9�EZJL9Ë�vM'7:=0DL~�h#M'7)<BE#DK9:5'E�TwJ'�zD:OZU�U	M�D:J/5s7:J�TLOZ7I7:J�E]9�AB<YEZ=�J ® <YDK9:D

2 JL9Ë�vJLJ�E�O#E#<>9�ñ^<BEs9:;ZJ�DKJ�TwM�E G AB5 3 JL765'E G O#E#<>9wü�<BEx9:;ZJ�W�7IDK9iAB5 3 JL7"~6¾dM��6�!M�E#TwJ�9:;ZJ�5'Tw9:<>�8589:<>M�E#DfM'R
9:;ZJ�W�7IDK9�AB5 3 JL7�O#E�<>9:D�;�5��'J 2 JLJ�E�TwM P U�OZ9KJ G O�E#<>9�üõ;�5'D�DKM P JV5'Tw9:<B�&589:<>M�E�9:;#589��@5'D�<YEd´�OZJ�E#TwJ G 2(3
9:;ZJ/5'Tw9:<>�&589:<BM�EâM'RyO�E#<>9UñK~ Ê ;ZJ�E�9:;ZJ�5'Tw9:<B�&589:<>M�E�DSM'R^9:;ZJ/DKJ�TwM�E G AB5 3 JL7�O#E�<>9:D6587:JVTwM P U�OZ9KJ G �¸<>9�<BD
U�M�D:D:< 2 A>Jf9:;#589y9:;ZJ�EZJL�ê5'Tw9:<B�&589:<>M�ExM'R|O#E#<B9Xñz<BD G <XÎ�JL7:J�E(9_R�7IM P <>9:DyJ�587IAB<>JL7dM�EZJ'~^moE�9:;#<BDyTL5'D:J'� G O#J69KM
9:;ZJ�7:J�TLOZ7:7:J�E(9yAB<YEZ= 2 JL9Ë�vJLJ�ELñz5'E G üZ�	9:;ZJS5'Tw9:<>�8589:<>M�ExM'R�O�E#<>9�ü/5'ABDKM/TI;#5'EZQ'J�D�~@cy;#<BD_EZJL�H5'Tw9:<>�8589:<>M�E
M'RÜO#E#<>9oü P 5 3 TC;#5'EZQ'J�9:;ZJS5'Tw9:<>�8589:<>M�E�M'RÜO#E�<>9Fñ]�ú<>R¸9:;ZJL7:JS<YD_5�R�M'7:�v587 G AB<BEZ= 2 JL9Ë�vJLJ�E�9:;ZJ P �:~zc_;�O#DL�
TI;�5'EZQ'J�D%<BE�9:;ZJ_5'Tw9:<B�&589:<>M�E�D�M'R�9.�zM,�
M'7 P M'7:J���O#E#<B9:D¸<YE�5f7IJ�TLOZ7:7:J�E(9ÜEZJL9Ë�vM'7:=�TL5'E)5&Î�J�Tw9|J�5'TI;�M'9:;#JL7%<BE
5�T 3 TLAY<BT P 5'E#EZJL7@5'E G <>9 P 5 3 9:58='J65��y;�<BA>JyR�M'7@9:;ZJf5'Tw9:<>�&589:<BM�E#D@9KM�DKJL9K9:A>J G M"�dE�9KM�DKM P J2� ¢ <d8Z�r8b\��?8S<d1
�85'ABOZJ�DL~zldM��zJL�'JL7��	9:;ZJL7:J�<BD_EZM�� O 69�?8 M ��8+�@5 3 M'R�=0EZM"�d<BEZQ);ZM��êA>M�EZQ�9:;#JSEZJL9Ë�vM'7:=N�y<YABA	9:58='J�9KM-D:JL9K9:A>J
G M��yE�9KMÖD:O#TC;Ï5'E�J�\�O#<BAB< 2 7I<BO P ~�moE�5 G#G <>9:<>M�E+�|9:;#JL7:J�<BD�EZM�Q�O#587C5'E]9KJLJx9:;#589)5'E�J�\�O#<BAB< 2 7I<BO P DK9:589KJ
JL�'J�E/J ® <YDK9:DL�05'E G <>9 P 5 3 DKM�;#58U#U�J�E)9:;�589z9:;ZJfEZJL9.�zM'7:=/5'Tw9:<>�8589:<>M�E#Dz�y<BABAZ='JLJLU�TC;#5'EZQ�<BE#Q�<BE G JwW�E#<>9KJ�A 3 ~
c_;#<YD¸<YDÜ7:JLR�JL7:7:J G 9KMS5'D%9:;ZJ M Q K 8S�Z�g���:8 M ��U#7IM 2 A>J P <BE�7:J�TLOZ7I7:J�E]9|E#JL9Ë�vM'7:=�D��(D:<BE�TwJ^9:;ZJ_EZJL9Ë�vM'7:=�M�D:TL<BAYAB589KJ�D
2 JL9Ë�vJLJ�E�DK9:589KJ�Dd�y<>9:;#M�OZ9^DKJL9K9:AB<BEZQ�9KM�5'ENJ�\(O�<BAB< 2 7C<BO P ~
m�E�M'7 G JL7S9KM�5��'M�< G U#7:M 2 A>J P Df5'D:DKM0TL<B589KJ G �y<>9:;�D:O#TC;�M�D:TL<BAYAB589:<>M�E#DL�$5�DKU�J�TL<B5'A�R�M'7 P M'R^5'Tw9:<>�8589:<>M�E

U#7:M'U�58Q�589:<>M�EÖ<BD[M'R�9KJ�EÖO#D:J G <BEõ7:J�TLOZ7I7:J�E]96E#JL9Ë�vM'7:=�D�~-c_;#<BD P J�TI;#5'E#<YD P <BD6TL5'ABABJ G 9:;ZJ�\ M <>��@A�a@ O �:8Z12�
EZJL9.�zM'7:=�TwM P U�OZ9:589:<BM�E+~�liJL7:J'�Ü9:;ZJVEZJL9Ë�vM'7:=�<BDSD:O#U#U�AB<>J G �y<>9:;â<B9:D�<BE#U�OZ9:DL��5'E G 9:;ZJ/5'Tw9:<B�&589:<>M�E�D�M'R
9:;ZJSE#JL9Ë�vM'7:=�O#E#<>9:Dy587:JSTwM P U�O#9KJ G <BE�5����a��� O Q�c�� K 4A� M � M <>Q P 5'E#E#JL7���<ú~ÂJ'~>�#7C589:;ZJL7y9:;#5'ExTwM P U�OZ9KJ�9:;ZJ
5'Tw9:<>�8589:<>M�E#DdM'R�9:;ZJ�O#E�<>9:D^<BE�5�AB5 3 JL7 Ø 2�3 Ø AB5 3 JL7fR
5'D:;#<>M�E+��5'ABA+9:;ZJ�O#E#<>9:D^<BE�9:;ZJ�EZJL9.�zM'7I=�TwM P U�OZ9KJ�9:;ZJ�<>7
5'Tw9:<>�8589:<>M�E#D6DI< P O�A>9:5'EZJLM�O#D:A 3 ~�cy;#<BDfU#7:M0TwJ�D:DfM'R^OZU G 589:<BE#Q�9:;ZJ�5'Tw9:<>�&589:<BM�E#D[M'Rv9:;ZJ-O#E#<B9:D[<BDf7:JLU�J�589KJ G



¶ �

R�M'7�5'E�� O 69��8 M �?8kn�qA�N@�<YE]9KJL7:�85'A|M'Ry9:< P J�TL5'AYA>J G 9:;#JL\ M <>��@8~ F 9�9:;ZJ/J�E G M'Ry9:;#<BD69:< P J�<BE(9KJL7:�85'Aú��9:;ZJ
5'Tw9:<>�8589:<>M�E#D%M'R	9:;#J_M�OZ9KU�OZ9zO#E#<>9:DÜ587:Jd9:58='J�E-9KM 2 J^9:;ZJ_7:J�DKU�M�E#D:J^M'R	9:;#JyEZJL9Ë�vM'7:=��
liJL7:9Kì.�_�f���D�Y� ���'�0� �:~
m�ESM�O#7¸�vM'7:=	�8�zJ^O#DKJz9:;#<BD P M G J%M'R�5'Tw9:<B�&589:<>M�E�U�7:M'U�58Q�589:<>M�E�R�M'7 2 M'9:;�R�JLJ G Ø R�M'7:�@587 G 5'E G 7:J�TLOZ7:7:J�E(9

EZJL9.�zM'7:=0DL�!�d<>9:;�9:;#J�W ® J G 9:< P J Ø 2 M�O�E G 2 J�<BEZQ/9:;ZJ G J�AB5 3 5'D:D:M�TL<B589KJ G �d<>9:;s9:;ZJ�TwM P U�OZ9:589:<>M�EõM'Rz9:;ZJ
5'Tw9:<>�8589:<>M�E�M'R�M�EZJ�O#E#<>9L~|c_;�O#DL�Z9:;#JS<BEZU�O#9:D^587:JS58U#U�AY<>J G 5'E G 5'ABA+9:;#JSO#E#<>9:D^<YEV9:;ZJSEZJL9.�zM'7:=�TwM P U�OZ9KJ
9:;ZJ�<>7N5'Tw9:<>�8589:<>M�E#D�<BE�5�EZJ�587 Ø D 3 E#TI;#7:M�EZM�O#DVR
5'D:;#<>M�E!~¯p0<BE#TwJ�5'ABAi9:;ZJ�O#E�<>9:DVTL5'E#EZM'9�TwM P U�O#9KJ�9:;ZJ�<>7
5'Tw9:<>�8589:<>M�E#D[<BEs5/R�O�ABA 3 D 3 E#TI;Z7IM�E#<>ìLJ G P 5'E#EZJL7.�
M"�y<YEZQV9KMV5VE�O P�2 JL7iM'R%7IJ�5'A Ø �zM'7CA G AY< P <>9:589:<>M�E�D	�:���vJ
TL5'EV5��'M�< G DKM P JfO#E G J�D:<>7I5 2 ABJ^JwÎ	J�Tw9:D 2�3 5'D:DKM0TL<B589:<BEZQ�9Ë�vM#� K �:8ZB5���:8 M �L\_<	���	��QÜ�y<>9:;)J�5'TC;/M'R!9:;ZJdO�E#<>9:DL~
Ê ;#<BA>J[9:;ZJ 2 O0Î�JL7_AB5 2 J�A>J G mo¾HTwM�E(9:5'<BE#Dy9:;ZJSTLOZ7:7IJ�E]9y5'Tw9:<B�&589:<>M�E�M'RÜ5)O#E#<>9_5'E G <BD_O#D:J G 2(3 9:;ZJSM'9:;ZJL7
O#E#<B9:DL� 2 O0Î	JL7Sai�fc G J�EZM'9KJ�Df9:;ZJ�U�AY5'TwJ��d;ZJL7:J�9:;ZJ�EZJL�ç5'Tw9:<>�8589:<>M�EõM'R%9:;ZJ�TwM'7:7IJ�DKU�M�E G <BEZQ�O#E#<>9i�y<BABA
2 J6TwM P U�OZ9KJ G ~@afE#TwJ65'AYA+9:;ZJSO#E�<>9:D^<BEN9:;ZJ6E#JL9Ë�vM'7:=�;#5��'J�TwM P U�OZ9KJ G 9:;ZJ�<>7_EZJL�H5'Tw9:<>�8589:<>M�E#D_<BE�9:;ZJ�<>7
7:J�DKU�J�Tw9:<>�'J�ai�ic 2 O0Î�JL7ID_O#DI<BEZQ)5'Tw9:<>�8589:<>M�E#DdR�7IM P 9:;ZJSmo¾ 2 O0Î�JL7ID^M'R|O#E�<>9:D^9:;#589_9:;#J 3 ;#58U#U�J�EN9KM 2 J
TwM�E#EZJ�Tw9KJ G 9KMZ�#9:;ZJ65'Tw9:<>�8589:<>M�E#Dy<BEV9:;ZJ�ai�fc 2 O0Î�JL7ID@M'R¸9:;ZJ[M�OZ9KU�O#9_O#E#<>9:D@587:J69:58='J�E�9KM 2 J[7:J�DKU�M�E#DKJ
M'R^9:;ZJVEZJL9Ë�vM'7:=	~safE#TwJ�9:;#<BD�;#5'D 2 JLJ�E G M�EZJ-9:;#J 2 O0Î�JL7ID�587:J/O#U G 589KJ G R�M'7S9:;ZJVEZJ ® 9�TwM P U�O#9:589:<>M�E
DK9KJLU!~ ½ 5'TI; 2 OZÎ	JL7fmo¾¯<BD[O#U G 589KJ G �d<>9:;s9:;ZJ)EZJL�ç5'Tw9:<>�8589:<>M�EÖTwM P U�OZ9KJ G <BEs9:;ZJ�U#7IJL��<>M�O�DiD:9KJLUâ5'E G
DK9KM'7:J G <YE�9:;#J 2 O0Î�JL7|af�ic[~'c_;�<BD�U�7:M�TwJ�DID�7:JLU�J�589:DL~ F DÜTL5'E 2 JvM 2 DKJL7:�'J G �]EZM'9ÜM�E#A 3 G M(J�D�9:;�<BD P M G JvM'R
TwM P U�O#9:589:<>M�E 2�3 U�5'D:D!U�7:M 2 A>J P D�5'D:DKM0TL<B589KJ G �d<>9:;[M�D:TL<BAYAB589:<>M�E#D!<YE[7:J�TLOZ7:7IJ�E]9¸EZJL9Ë�vM'7:=0DL� 2 OZ9�5'ABD:Md5'ABA>M��yD
R�JLJ G Ø R�M'7I�v587 G EZJL9.�zM'7I=�Df9KMNTL58U#9:OZ7IJ�AY< P <>9KJ G 5 P M�O#E(9:DfM'R|9KJ P U�M'7I5'A G JLU�J�E G J�E#T 3 �úDI<BE#TwJ�5'Tw9:<>�&589:<BM�E#D
U#7:M'U�58Q�589KJ69:;Z7:M�OZQ�;�M�EZJSAB5 3 JL7d<BEVJ�5'TC;�9:< P J6D:9KJLUV�:~

Ã ¬ Ã ¬ ß ¨ ���"��������, � �� ��Sá�
]����� ¢ �0���&��� ¢ �( �å����5æ+�

F D P 5 3s2 J�<BEZR�JL7:7:J G �	9:;#J-<BEZU�O#9 Ø M�OZ9KU�OZ9 P 58U#U�<YEZQ�7IJ�5'AB<>ìLJ G 2�3 5'EÖ587I9:<XW�TL<B5'A�EZJ�OZ7C5'AÜEZJL9Ë�vM'7:=�<BD
5õR
O#E#Tw9:<>M�E�M'Ry9:;#J�E(O P�2 JL7ID�M'RdO#E�<>9:DL�|9:;ZJVR
O#E#Tw9:<>M�E�D�9:;#J 3 TwM P U�OZ9KJ'�%9:;ZJN9KM'U�M�A>M'Q 3 M'Rd9:;#J�<>7�TwM�E Ø
EZJ�Tw9:<>�0<>9 3 �|9:;ZJVDK9K7:J�EZQ'9:;�M'R_9:;ZJ�<B7�TwM�E#E#J�Tw9:<>M�E#D)�
�zJ�<BQ�;]9:D	�:�%9:;ZJNTwM�E]9K7:M�A@5'A>Q'M'7C<>9:; P R�M'7�U#7:M'U�58Q�589:<BEZQ
5'Tw9:<>�8589:<>M�E#D@9:;Z7IM�OZQ�;-9:;#JfE#JL9Ë�vM'7:=��ZJL9:T8~>�{�
liM�E#5"�&587�� ���'� ºd�:~zc_;�O#DL��9KM�Tw7:J�589KJ65�EZJ�OZ7I5'A	EZJL9Ë�vM'7:=��y<>9:;
5 G J�D:<B7:J G <BEZU�O#9 Ø M�OZ9KU�OZ9 P 58U#U�<YEZQZ�+M�EZJ);#5'D[9KMx58U#U#7:M'U#7C<B589KJ�A 3 G J�DI<>Q�Eõ9:;ZJ�DKJ G <>Î	JL7:J�E(96TwM P U�M�EZJ�E(9:D
M'R|9:;ZJ�EZJL9Ë�vM'7:=	~f¾dM'9fD:OZ7:U�7I<BD:<BE#Q�A 3 �^�����:� M ���tQ�c��`�Z4d�	Q�8SQd<BDy5'EsJ ® 9K7:J P J�A 3 G <DW�TLO#AB9^9:5'DK= 2 J�TL5'O#DKJ�9:;ZJ
G <XÎ�JL7:J�E(9zTwM P U�M�EZJ�E(9:DvM'R+9:;ZJfEZJL9Ë�vM'7:=-5'E G 9:;ZJ�<>7@<BE(9KJL7I5'Tw9:<>M�E#Dv587:JiM'R�9KJ�E/�'JL7 3 TwM P U�A>J ® 5'E G ;#587 G 9KM
TI;�587I5'Tw9KJL7I<>ìLJ�5'TLTLOZ7I589KJ�A 3 ~
rsO#TI;õM'Rz9:;ZJ�7:J�DKJ�587ITC;õM�E�EZJ�OZ7I5'A¸EZJL9.�zM'7:=õD 3 E]9:;#J�D:<BDf;#5'DiR�M0TLO#DKJ G M�E�5'A>Q'M'7C<>9:; P Dd9:;#589 P M G <>R 3

9:;ZJ)�vJ�<>Q�;(9:DS�d<>9:;#<BEõ5'EÖM'9:;#JL7:�y<BDKJ�W ® J G EZJL9Ë�vM'7:=�587ITI;�<>9KJ�Tw9:OZ7:JL�Ë}f5'ABAB5'E(9L� ���'� »��:~�cy;#<BDfJ�D:DKJ�E(9:<B5'ABA 3



¶'¶

J�E(9:5'<BABDf5VDKJ�587ITI;ÖR�M'7[5NDKJL9K9:<BE#Q�M'Rz9:;ZJ��zJ�<>Q�;(9:Df9:;#589[J�E G M"�yDi9:;ZJ�EZJL9.�zM'7:=s�y<>9:;x9:;ZJ G J�D:<B7:J G <BEZU�OZ9 Ø
M�OZ9KU�O#9 2 J�;#5��0<>M'7�~¸h#M'7�J ® 5 P U�A>J'�'<BE�5iE#JL9Ë�vM'7:=SO#DKJ G <BE�TLAB5'D:D:<XW	TL589:<>M�E�58U�U�AB<BTL589:<>M�E�D!�vJ G J�DI<>7:J%�vJ�<>Q�;(9:D
9:;#589��y<BABAÜ5'ABABM"�ó9:;#J�EZJL9.�zM'7:=�9KMsTwM'7:7:J�Tw9:A 3 TLAY5'D:D:<>R 3 5'AYA]�
M'7 P M�DK96M'R	�f9:;ZJ-D:5 P U�A>J�DS<YE�9:;ZJ-9K7C5'<BE#<BEZQ
DKJL9L~�p0<YE#TwJ�9:;�<BD[<BDfR
O#E G 5 P J�E(9:5'ABA 3 5'E M 6��:8Z1.8D³����:8 M �xU#7IM 2 A>J P �!5V�8587I<>JL9 3 M'RvM'U#9:< P <Bì�589:<>M�E P JL9:;ZM G D
�
Q'7I5 G <BJ�E]9 Ø G J�DITwJ�E]9L�yDI< P O�AB589KJ G 5'E#EZJ�5'AY<BEZQZ�vJL9:T8~D�µTL5'E 2 J�O#DKJ G 9KM G JL9KJL7 P <BEZJ�9:;ZJ��zJ�<>Q�;(9:DL~ÇrxM�DK9
M'R%9:;#J�U�M'U�O�AB587iABJ�587IE#<BEZQ/5'A>Q'M'7I<>9:; P DfO#DKJ�DKM P J�R�M'7 P M'R%JL7:7:M'7 Ø Q�O#< G J G DKJ�587ITC;��
J'~ÂQZ~>�$TC;#5'EZQ�<BEZQVJ�5'TC;
P M G <XW�5 2 A>JxU�587I5 P JL9KJL7x<YE�9:;ZJ G <>7:J�Tw9:<BM�E�M'R�9:;#JâEZJLQ�589:<>�'JÖQ'7C5 G <>J�E(9NM'R�5 D:O#<>9:5 2 A 3 G JwW�EZJ G JL7I7:M'7
P J�5'D:O#7:JV�y<>9:;k7:J�DKU�J�Tw9�9KM�9:;ZJNU�587C5 P JL9KJL7)M'Rf<BE]9KJL7IJ�DK9	�:~ F E�O PS2 JL7�M'RfD:O#TI;�ABJ�587IE#<BEZQõ5'A>Q'M'7I<B9:; P D
;#5"�'J 2 JLJ�E G JL�'J�ABM'U	J G � 2 M'9:;sR�M'77Q?<�6R�	�?B}8SQ��N@)A>J�587IE�<BEZQ��
�d;ZJL7:J�9:;ZJ G J�D:<>7:J G M�OZ9KU�O#9:DdM'Rz9:;ZJ�EZJL9Ë�vM'7:=
587:J�DKU�J�TL<XW�J G 2�3 5'EsJ ® 9KJL7IE#5'A�9KJ�5'TI;#JL7��d5'E G <d�RQ?<}6Y�	�?B}8SQ��a@)A>J�587IE#<BE#Q��
�y;ZJL7IJ�9:;#J�E#JL9Ë�vM'7:=sABJ�587IE#Di9KM
TLAB5'D:DI<>R 3 ��TL589KJLQ'M'7I<>ìLJ'��M'7iD:J�A>R Ø M'7IQ�5'E#<>ìLJ6�y<B9:;ZM�OZ9_J ® 9KJL7IE#5'A$D:OZU�JL7:�0<BD:<>M�E^�:~%h#M'7 G JL9:5'<BABD_7IJLQ�587 G <BEZQ�9:;#J�DKJ
A>J�587IE�<BEZQ^U�587I5 G <>Q P DL��9:;ZJ|7:J�5 G JL7�<BD+7IJLR�JL7:7IJ G 9KM7�Ë}[5'ABAB5'E(9L� ���'� »>
�46O#EZQZ� ���'� »>
]lf5'D:DKM�O#E+� ���'�'È 
�ei<>U�A>J 3 �
���'� ¼��:~
F A>9:;ZM�OZQ�;/5�E(O P�2 JL7%M'R!9KJ�TC;#E#<B\�OZJ�Dv;#5��'J 2 JLJ�E G JL�'J�A>M'U�J G 9KM�5 G 58U#9v9:;ZJi�zJ�<BQ�;]9:Dv�y<>9:;�<BE)5�Q�<>�'J�E

EZJ�OZ7C5'A	E#JL9Ë�vM'7:=���9:;ZJ G J�D:<>Q�EVM'R$9:;ZJ6EZJ�OZ7C5'A+587ITI;#<B9KJ�Tw9:OZ7:J6DK9:<BAYA�U�M�DKJ�D_5�R�JL�ÇU#7:M 2 A>J P DL~%bvM�E(�'J�E]9:<BM�E#5'A
58U#U#7IM�5'TI;ZJ�D�M'R�9KJ�Ek7:J�A 3 M�E�;(O P 5'E�J ® U�JL7I<>J�E�TwJ'�%<BE(9:O#<>9:<>M�E+�|5'E G 7CO#A>J�D Ø M'R Ø 9:;(O PS2 9KM G JL9KJL7 P <BEZJV9:;ZJ
EZJL9.�zM'7:=�587ITI;#<B9KJ�Tw9:OZ7:J�DL~xmoEâ7:J�TwJ�E]9 3 J�587IDL�|5sE�O PS2 JL7�M'R KNM �RQ	�:��< K �:8SB���5'E G @��?Q?�:�?< K �:8ZB���5'A>Q'M'7I<B9:; P D
;#5"�'J 2 JLJ�E G JL�'J�A>M'U�J G ��9:;�589i5'< G <BE�9:;#J G J�DI<>Q�E�M'R|EZJ�O#7I5'A�EZJL9.�zM'7I=�587ITI;�<>9KJ�Tw9:OZ7:J�DL~ Ê ;�<BA>JSTwM�E#D:9K7IO#T Ø
9:<>�'J�5'A>Q'M'7I<>9:; P Dy<BE#Tw7IJ P J�E]9:5'AYA 3�2 O#<BA G EZJL9.�zM'7I=�587ITI;#<B9KJ�Tw9:OZ7:J�DiM�EZJ�O�E#<>9U�
M'7iM�EZJ P M G O#ABJ��z589d5-9:< P J
�
liM�E#5��8587�� ���'�8Á 
yliM�E#5"�&587#u¦�f;Z7�� ���'� »>
ijÜ587:JL=0;+� ���'�'� 
dq%5'EZQ��_�7���g�Y� ���'�'� �:� G J�DK9K7IO#Tw9:<B�'J�5'A>Q'M Ø
7I<>9:; P Dy5'ABABM"�g587 2 <>9K7I587 3 E#JL9Ë�vM'7:=�Di9KM 2 JSU#7CO#EZJ G M�EZJ�O#E#<B9
�
M'7fM�EZJ P M G O�A>J��z589f5-9:< P J'~dc_;�O#DL��EZM'9
M�E#A 3 G MN9:;ZJ�D:J-58U#U#7:M�5'TC;ZJ�DSD 3 E(9:;ZJ�D:<>ìLJ�EZJL9Ë�vM'7:=�587ITI;�<>9KJ�Tw9:OZ7:J�DL� 2 OZ9[5'ABD:M�J�E]9KJL7I9:5'<BEÖ9:;ZJ�U�M�D:DI< 2 <BAB<B9 3
M'R G <BD:TwM"�'JL7C<BEZQ KNM 1!6d� K �o�
M'7 P <BE#< P 5'Ab�¸EZJL9.�zM'7:=0DL~ F E(O PS2 JL7@M'R$D:O�TI;NTwM�E#DK9K7CO#Tw9:<>�'J[5'E GNG J�DK9K7CO#Tw9:<>�'J
A>J�587IE�<BEZQ�5'A>Q'M'7C<>9:; P D�;#5��'J 2 JLJ�E G JL�'J�A>M'U�J G ��J�5'TI;kM8Î�JL7I<BEZQs<>9:D�M"�yE�TI;�587I5'Tw9KJL7I<BDK9:<YT 2 <B5'DL~õp0M P J�M'R
9:;ZJ�DKJ�5'A>Q'M'7I<>9:; P D^587:J G <BDITLO#D:DKJ G <BE��
jÜ587:JL=0;+� ���'�'� �:~
m�EÏ5 G#G <B9:<>M�Ek9KMÖ9:;ZJ�DKJx58U#U#7:M�5'TC;ZJ�DL�
�	B M �r<R�:8 M �9���?c���� ; M �?8Z�Z4A1 Q��
9KM 2 J G J�DITw7I< 2 J G D:;ZM'7:9:A 3 �S;#5"�'J

5'ABDKM 2 JLJ�ExO�DKJ G 9KMNDKJ�587CTI;õ9:;ZJ�DKU�5'TwJ�M'RzEZJ�O#7I5'A�587ITC;#<>9KJ�Tw9:OZ7IJ�DfR�M'7fEZJ�587 Ø M'U#9:< P 5'A G J�D:<>Q�E#D7�úDKJLJ#�ú?@5'A Ø
58=�7I<BD:;#E�5'E�uÀliM�E#5��8587�� ���'�'� �@R�M'7d5 2 < 2 AY<>M'Q'7I58U�; 3 �:~zc_;#<BD@JL�'M�ABO#9:<>M�E#587 3 58U#U#7IM�5'TI;x9KM-9:;ZJ G J�D:<>Q�ENM'R
EZJ�OZ7C5'A�EZJL9.�zM'7:=�587ITI;#<B9KJ�Tw9:OZ7:J�D@;#5'D 2 JLJ�E�5 G M'U#9KJ G <BE)9:;�<BD G <YD:DKJL7:9:589:<>M�E-7:J�DKJ�587ITC;V5'E G <YD G J�D:Tw7C< 2 J G <BE
p�J�Tw9:<>M�Ex¶�~ÂºZ~



¶'»

�kzS¦ � ýp�{�3��~��3�{|���§=Ög���3�{�V§��b~�©����

½ �'M�ABOZ9:<>M�E#587 3 5'A>Q'M'7I<>9:; P DL�(A>M�M�DKJ�A 3 <YE#DKU�<>7IJ G 2(3�2 <>M�A>M'Q�<BTL5'A�JL�'M�ABOZ9:<>M�E�587 3 U#7:M0TwJ�D:DKJ�DL�0;#5"�'JiQ�5'<YEZJ G
TwM�E#D:< G JL7I5 2 A>JyU	M'U�O#AB587I<>9 3 5'Dv9KM�M�ABD%R�M'7@DKJ�587ITI;�<BEZQ6�85'DK9L�ZTwM P U�A>J ® � G J�TwJLU#9:<>�'J'�05'E G P O#AB9:< P M G 5'AZDKJ�587ITC;
DKU�5'TwJ�D.�
liM�ABAB5'E G � ��� ¿ È 
$}iM�A G 2 JL7IQZ� ���'�'� 
�rs<>9:TI;#J�ABAú� ���'� ¼��:~fh#M�AYA>M"�y<YEZQ-9:;ZJ P JL9:58U�;ZM'7fM'R 2 <BM�A>M'Q�<BTL5'A
JL�'M�ABOZ9:<BM�E+�(9:;#J�DKJ[5'A>Q'M'7I<>9:; P D%�vM'7:=)�y<B9:;-U�M'U�O#AY589:<>M�E#D|M'R$<BE G <>�0< G O�5'ABDL�'�y;ZJL7IJyJ�5'TI;�<BE G <>�0< G O�5'A(7IJLU#7:J Ø
DKJ�E(9:D@5SU�M�<BE(9%<BE-9:;ZJiD:U�5'TwJ 2 J�<BE#QSDKJ�587ITC;ZJ G ~Ü{f<>JL�zJ G 5'Dv5�D:J�587ITI;/R�M'7v5,Q M ��<R�:8 M ��9KM�5�U#7:M 2 ABJ P �]J�5'TC;
<BE G <>��< G O#5'AZ9:;ZJ�E�7:JLU#7:J�DKJ�E(9:DU�
M'7_J�E�TwM G J�D��%5)DKM�ABOZ9:<BM�E�9KM-9:;ZJ[U#7:M 2 ABJ P M�E�;#5'E G ~ F D^�y<>9:; 2 <BM�A>M'Q�<BTL5'A
JL�'M�ABOZ9:<BM�E#587 3 D 3 DK9KJ P DL��J�5'TI;�<BE G <>��< G O#5'A¸<BDSTC;#587I5'Tw9KJL7I<>ìLJ G 2�3 5�;��������:8 K �a��69�a�?Q_�	�`�3���:8 M ��M'70;��������:8 K
�	� KNM @�8Z��;����d;#<BTI;)9 3 U�<BTL5'ABA 3 TwM�E#D:<YDK9:D|M'R!5'E�587:7I5'EZQ'J P J�E(9%M'Rp;>�	���	Qw�úO�D:O#5'ABA 3 <BE)5SDK9K7I<BEZQSR�M'7 P �:~�cy;ZJ�DKJ
Q'J�EZJ�D-9:58='J�M�E��85'ABOZJ�D�TL5'ABABJ G ���Z�g���g�	QC�vR�7:M P 5�D:O#<>9:5 2 A 3 G JwW�E#J G�G M P 5'<BEkM'Ri�&5'AYOZJ�DL~Ïc_;#<YD�Q'J�E#JL9:<BT
7:JLU#7IJ�DKJ�E]9:589:<BM�EÖ<BDf7:JLR�JL7:7:J G 9KMx5'D[9:;ZJ,;���� M �:c�6R�S<BE 2 <>M�ABM'Q 3 ~)c_;ZJ)5'Tw9:O#5'A|<YE G <>�0< G O#5'Aù��<BEõM�OZ76TL5'D:J�5
DKM�ABO#9:<>M�E+�+<BDi7:JLR�JL7:7:J G 9KM�5'D[9:;ZJ76`4d��� M �:c�6R�L~ F D[<BE 2 <>M�ABM'Q�<BTL5'A¸JL�'M�ABOZ9:<>M�E#587 3 U#7:M0TwJ�D:DKJ�DL��U�;ZJ�EZM'9 3 U�J�D
<BE/587:9:<XW�TL<Y5'A�JL�'M�AYOZ9:<>M�EV587:JfU#7:M G O#TwJ G R�7IM P Q'J�E#M'9 3 U	J�D_9:;Z7:M�OZQ�;V5�U#7:M0TwJ�D:DvM'R�@A� KNM @�8S��;S5'E G @A�	B��	� M 6 O
1,�	�`�
�05'D@D:;ZM��yE-<BE-hÜ<>Q�OZ7:Jd¶�~·¶�~zc_;(O�DL�]�y;�<BA>J_5S;�O P 5'E 2 J�<BEZQSTwM'7:7IJ�DKU�M�E G D|9KM�5SU�;ZJ�EZM'9 3 U�J'�(;#<YD & ;ZJL7
TI;#7:M P M�DKM P J�D�TwM'7I7:J�DKU�M�E G 9KMs9:;#J�Q'J�EZM'9 3 U�J'~Öc_;#J�U#7IM�TwJ�D:D:J�DSM'RiE(OZ7I9:OZ7:J'��Q'7:M"�y9:;+�%A>J�587IE�<BEZQZ�¸JL9:T8~>�
9:;ZJ�E�TwM'7:7IJ�DKU�M�E G 9KMN9:;ZJ G J�TwM G <BEZQ &&G JL�'J�A>M'U P J�E(9:5'A�U#7:M0TwJ�D:DKJ�D[9:;#J�9K7C5'E#DKR�M'7 P 9:;ZJ�Q'J�EZM'9 3 U�J-<BE(9KM�5
U�;ZJ�E#M'9 3 U	J'~

Fitness evaluation label

Decoding

Recombination
Mutation

Selection

Offspring

Genotypes Phenotypes

on application domain
Evaluate phenotype

hÜ<>Q�OZ7:JS¶�~·¶ c_;ZJ[R
O#E#Tw9:<>M�E�<BEZQ�M'R�5'E�JL�'M�ABOZ9:<>M�E#587 3 5'A>Q'M'7C<>9:; P ~

m�E-587:9:<>W�TL<B5'AZJL�'M�ABO#9:<>M�E��ú5'ABD:M67:JLR�JL7:7:J G 9KM�5'DzDI< P O�AB589KJ G JL�'M�ABOZ9:<BM�E^�:�(DKM�AYOZ9:<>M�E#DÜ7IJLU#7:J�DKJ�E(9KJ G 2�3 9:;ZJ
U�;ZJ�E#M'9 3 U	J�DS587:J�JL�&5'AYO#589KJ G 2 5'D:J G M�E�9:;ZJ)9:587IQ'JL9SU#7:M 2 A>J P R�M'7��y;#<BTC;�DKM�ABOZ9:<>M�E�Di587IJ 2 J�<BEZQNDKM�OZQ�;(9L~
c_;#<YD%JL�85'ABO#589:<>M�E/M'R$9:;ZJfU�;ZJ�EZM'9 3 U�J�D@5'D:D:<>Q�E�D G <XÎ	JL7IJ�E]9:<B5'A�W�9:EZJ�DIDvAY5 2 J�AYD%9KM�9:;ZJ[TwM'7:7:J�D:U	M�E G <BEZQ�Q'J�EZM Ø
9 3 U�J�DL~�j%7:M0TwJ�D:DKJ�D%58=�<BE�9KM�E#589:OZ7I5'AZDKJ�ABJ�Tw9:<>M�E�9:;ZJ�E�U�7:JLR�JL7IJ�E]9:<B5'AYA 3 TI;#M(M�DKJdQ'J�EZM'9 3 U�J�D|M'R�;#<>Q�;ZJL7�W�9:EZJ�D:D



¶&º

9KM�U�587:9:<BTL<>U�589KJ/<BE�U#7IM 2 5 2 <BAB<YDK9:<BTL5'ABA 3�P M'7:J�E�O P�2 JL7CD[M'R P 589:<BEZQ�D�~Vcy;ZJ�DKJ P 589:<BEZQ�D 2 JL9.�zJLJ�E�TI;ZM�D:J�E
<BE G <>��< G O#5'ABD@A>J�5 G Di9KMVM8Î+DKU#7I<BE#Q�D_9:;#589 G JL7I<B�'J�9:;ZJ�<B7dQ'J�EZJL9:<YT P 589KJL7I<B5'A¸R�7IM P 9:;ZJ�<B7iU�587:J�E]9:Di�0<B5/587:9:<XW Ø
TL<B5'AZQ'J�E#JL9:<BT_M'U�JL7I589KM'7ID%9:;#589|7:M�O#Q�;#A 3 TwM'7I7:J�DKU�M�E G 9KM�9:;ZJ 2 <>M�ABM'Q�<BTL5'A0M'U�JL7I589KM'7ID|M'Rk�a� K�M 12\�8Z�9���:8 M �)5'E G
1.<R�3���:8 M �#~Sc_;ZJ�D:J�587:9:<>W�TL<B5'A$Q'J�EZJL9:<BT�M'U�JL7I589KM'7ID[587:J�U�M'U�O#AB587IA 3 7IJLR�JL7:7IJ G 9KMN5'D K � M Q�Q M B��	�f5'E G 1 <R�3� O
�:8 M �#~|c_;ZJdM8Î�D:U#7I<BEZQSQ'J�EZM'9 3 U�J�D^587:Jy9:;ZJ�E G J�TwM G J G <BE(9KMSU�;ZJ�E#M'9 3 U	J�Dv5'E G 9:;ZJyU�7:M�TwJ�DID%7:JLU�J�589:D@<>9:DKJ�ABR.~
ai�'JL7 P 5'E 3 Q'J�EZJL7C589:<>M�E#Df9:;ZJ�U#7:M0TwJ�D:DKJ�DiM'RvDKJ�A>J�Tw9:<>M�E+�+Tw7:M�DIDKM"�'JL7��$5'E G P OZ9:589:<BM�E+�+Q'7I5 G O#5'AYA 3 A>J�5 G 9KM
U�M'U�O#AB589:<BM�E#D�TwM�E(9:5'<BE#<YEZQõQ'J�EZM'9 3 U�J�D�9:;#589)TwM'7:7:J�D:U	M�E G 9KMÖ;�<>Q�;�W�9:EZJ�D:D�U�;#J�EZM'9 3 U�J�DL~âc_;#<YD�Q'J�E#JL7I5'A
U#7:M0TwJ G OZ7IJ'��U�JL7I;�58U�D@�y<>9:; P <YEZM'7^�&587C<B589:<>M�E#DL�#<YD^589_9:;ZJS;ZJ�587I9^M'R P M�DK9_JL�'M�ABOZ9:<BM�E#587 3 D 3 D:9KJ P DL~
c_;#J�AB<B9KJL7I589:OZ7:J 2 7:M�5 G A 3 G <BDK9:<BE#Q�O#<BD:;ZJ�D 2 JL9Ë�vJLJ�EgR�M�OZ7 G <>Î	JL7:J�E(9õTLAB5'D:DKJ�DõM'R)JL�'M�AYOZ9:<>M�E#587 3 58U Ø

U#7:M�5'TC;ZJ�DLuU;��������:8 K ��� ; M ��8:�Z4A1 QC�f;��������:8 K 6�� M ;=����1 1.8Z��;'�]��B M ��<R�:8 M ������c069� M ;��T��1.1 8Z��;���5'E G ��B M ��<R�:8 M �
Q?�:�T������;�83�?QC~ Ê ;#<YA>J@Q'J�EZJL9:<BT_5'A>Q'M'7C<>9:; P DÜ9 3 U�<BTL5'ABA 3 O#DKJ7\_8S�9����cU�
M'7 2 <>9	��DK9K7I<YEZQ�D�9KM67:JLU#7IJ�DKJ�E]9%Q'J�EZM'9 3 U�J�D
�
liM�ABAB5'E G � ��� ¿ È 
d}iM�A G 2 JL7:QZ� ���'�'� �:�zQ'J�EZJL9:<YT�U�7:M'Q'7I5 P)P <YEZQ�JL�'M�A>�'J�D.69� M ;��T��1 Q�<YE�DKM P J�Q�<>�'J�E��g��� O
;�<Y�_;>�7�ú4[M'ì�50� ���'� ¶��:~d?vM'9:;s9:;ZJ�DKJ�U�587I5 G <>Q P D^U�JL7:R�M'7 P JL�'M�ABOZ9:<BM�E#587 3 DKJ�587ITC;��0<B5-Q'J�EZJL9:<BT�M'U	JL7C589KM'7ID
M'RfTw7:M�D:DKM��'JL7�5'E G P OZ9:589:<>M�E+~ ½ �'M�AYOZ9:<>M�E#587 3 U#7:M'Q'7I5 P-P <BEZQZ�|M�EÏ9:;ZJVM'9:;ZJL7-;#5'E G �%5'ABA>M��yD�TwM P U�A>J ®
DK9K7IO�Tw9:OZ7:J�Dv<BE�9:;ZJiQ'J�EZM'9 3 U�J�D 2 OZ9|M�E#A 3 O�DKJ�Dz5 P OZ9:589:<>M�E�M'U	JL7C589KM'7��
h#M'Q'J�Aù� ���'� ºd�:~ ½ �'M�AYOZ9:<>M�E-D:9K7I589KJ Ø
Q�<>J�D6587IJ�9 3 U�<BTL5'ABA 3 O#DKJ G R�M'76U�587C5 P JL9KJL76M'U#9:< P <>ì�589:<>M�E��Ëp0TC;]�vJLR�J�Aù� ���'�0� 
|?�þ5'T:=��_�]���g�B� ���'� »��:~�c_;ZJ 3
J P U�ABM 3 7:J�TwM P�2 <BE�589:<>M�Ek5'E G P OZ9:589:<BM�E+�|5'E G 5'ABDKMsU�JL7 P <>9,Q��	� i O �l�a���?�Y8Z��;��
M'7�JL�'M�ABO#9:<>M�E#587 3 5 G 58U#9:5 Ø
9:<>M�E^�_M'R@DK9K7I589KJLQ 3 U�587C5 P JL9KJL7ID,�
J'~ÂQZ~>�¸�8587I<B5'E#TwJ�M'R@9:;ZJ�}f5'O#DID:<B5'E P OZ9:589:<>M�E#D	�:~�m�E�7:J�TwJ�E(9 3 J�587IDL�$9:;ZJ
G <BD:9:<BE#Tw9:<>M�E#D 2 JL9.�zJLJ�E/9:;ZJ�D:J G <XÎ	JL7IJ�E]9zU�587I5 G <>Q P D%;#5"�'J 2 J�TwM P Ji7I589:;ZJL7vR
OZìLì 3 �y<>9:;-7:J�DKJ�587ITC;ZJL7ID 2 M'7 Ø
7:M��y<BEZQfR�7:M P 9:;ZJ^DK9K7:J�EZQ'9:;�DÜM'R G <>Î	JL7:J�E(9�U�587I5 G <BQ P DL~¸h#M'7%<BE#D:9:5'E#TwJ'�'�zJ_O�DKJ^TwM P U�A>J ® G 589:56DK9K7IO�Tw9:OZ7:J�D
R�M'7S7:JLU#7IJ�DKJ�E]9:<YEZQNQ'J�EZM'9 3 U�J�DS5'E G J P U�A>M 3s2 M'9:;�7IJ�TwM PS2 <YE#589:<>M�EÖ5'DS�zJ�ABA%5'D P OZ9:589:<>M�E�M'U�JL7I589KM'7IDS9KM
U�JL7:R�M'7 P 9:;ZJ)JL�'M�ABO#9:<>M�E#587 3 DKJ�587ITC;+~-m�Eõ9:;#<BD[7IJLQ�587 G M�OZ7S58U�U#7:M�5'TI; P 5 3õ2 J G J�D:Tw7C< 2 J G 5'D�5�TwM P�2 < Ø
E#589:<>M�EâM'R^JL�'M�ABOZ9:<>M�E�587 3 U#7:M'Q'7I5 P)P <BEZQ�5'E G Q'J�EZJL9:<BT�5'A>Q'M'7I<>9:; P DL~Vh#M'7�9:;#J�DKJ-7:J�5'D:M�E#DS�vJ-U�7:JLR�JL7�9KM
O#DKJ[9:;#J[Q'J�EZJL7I<BTf9KJL7 P ���	B M �r<R�:8 M �9���?c)��� ; M ��8:�Z4A1 QC�	9KM G J�D:Tw7C< 2 JiM�O#7_58U#U#7:M�5'TC;�9KM�9:;ZJSO�DKJfM'R¸587:9:<>W�TL<B5'A
JL�'M�ABOZ9:<BM�E+~
F D^J�5'TI;xU�M'U�O#AB589:<BM�E P J PS2 JL7_7:JLU�7:J�DKJ�E(9:D_5�U�M'9KJ�E]9:<B5'A�DKM�ABOZ9:<>M�E!��JL�'M�AYOZ9:<>M�E#587 3 5'A>Q'M'7I<B9:; P D@JwÎ�J�T Ø

9:<>�'J�A 3 U�JL7:R�M'7 P 5�6 M 69<d�g���:8 M � O \N�5Q_�a@[DKJ�587CTI;/<BE-DKM�AYOZ9:<>M�E)DKU�5'TwJ'~zp0<BE#TwJ_9:;�<BD|<BD%J�\(O#<B�&5'A>J�E(9|9KM�J ® U�A>M'7I<BEZQ
P O#A>9:<>U�ABJ[7:JLQ�<>M�E#DiM'R|9:;ZJ�DKU�5'TwJ�<BE�U�587I5'ABA>J�Aù��JL�'M�ABOZ9:<BM�E#587 3 5'A>Q'M'7I<B9:; P Di587:J�J	W/TL<>J�E]9fDKJ�587ITC;õ9KM(M�AYDyR�M'7
�85'DK9-DKU�5'TwJ�D�~�moE�5 G#G <>9:<>M�E+�|9:;#JNU	M'U�O#AB589:<>M�E Ø 2 5'DKJ G E#589:OZ7:JNM'RiJL�'M�ABOZ9:<>M�E�587 3 D:J�587ITI;�M'R�9KJ�E ;#J�A>U�D�<>9
M"�'JL7CTwM P JSU#7IM 2 A>J P D^5'D:D:M�TL<B589KJ G �y<>9:;�� M_K ����12�}q�8Z12�8� P 58=0<BEZQ�<>9^�'JL7 3 D:O�<>9:5 2 A>JiR�M'7dDKJ�587ITI;�<BEZQ P O#A>9:< Ø
P M G 5'A!DKU�5'TwJ�DL~^h�OZ7:9:;#JL7���9:;ZJSQ'J�EZJL9:<BT�J�E#TwM G <BEZQ)5'E G Q'J�EZJL9:<BT6M'U�JL7I589KM'7CDdTL5'E 2 JSTI;ZM�D:J�E�9KM 2 JSR�5'<>7CA 3



¶ È

Q'J�EZJL7I<YT8��7:J�\�O#<>7I<YEZQ�9:;ZJ�O#D:JL7y9KM-M�E�A 3 DKU�J�TL<>R 3 9:;ZJ G J�TwM G <BEZQ�R
O#E#Tw9:<>M�E�5'E G 9:;ZJ!n��:���?Q�Q^M'70��B5����<Y���:8 M �
R
O#E#Tw9:<>M�E+~¸m�E P M�D:9zTL5'DKJ�Dv9:;ZJ�DKJiR
O#E#Tw9:<>M�E#DzTL5'E 2 JiDKU�J�TL<XW�J G O#DI<BEZQ2��8Z�b�:�l� G M P 5'<BE Ø DKU�J�TL<XW�T^=0EZM"�dA>J G Q'J'~
c_;�O#DL��M�EZJ G M�J�D[EZM'9[EZJ�TwJ�D:DI587I<BA 3 ;�5��'J)9KM�O#E G JL7IDK9:5'E G 9:;ZJ)<BE(9K7I<BTL5'TL<BJ�DdM'Rz9:;ZJ�U#7:M 2 A>J P <BE�M'7 G JL7[9KM
O#DKJ65'E�JL�'M�ABOZ9:<>M�E#587 3 58U#U�7:M�5'TI;�9KM-DKM�A>�'JS<B9L~

Ã ¬ Ò ¬ ² §�ª �	�
�! ����	���#��� ° ��1|�� ���
��

m�EÖ5 G#G <B9:<>M�Eõ9KM�9:;ZJ�<>7658U�U�AB<BTL589:<>M�E�<YE�5N�&587C<>JL9 3 M'RvM'U#9:< P <>ì�589:<BM�E�U#7:M 2 ABJ P DL�+JL�'M�ABOZ9:<BM�E#587 3 5'A>Q'M Ø
7I<>9:; P Dd;�5��'J)5'ABDKM 2 JLJ�E�O#DKJ G 9KM G J�D:<BQ�EsTwM�E(9K7:M�AÜU�7:M'Q'7I5 P D.�
J'~ÂQZ~>�$587I9:<XW�TL<B5'A�EZJ�OZ7C5'A$EZJL9.�zM'7I=�DL��n�m:p�j
U#7:M'Q'7C5 P DL�'JL9:T8~D�6R�M'7|5d�d< G Jv�&587I<BJL9 3 M'R�7:M 2 M'9¸9:5'DK=�D]�
h�ABM'7:J�5'EZM
u*r�M�E G 5 G 50� ���'� ºR
�eyJ 3 EZM�A G D�� ���'� º�5d

lf587:�'J 3 �������g�Y� ���'� ºR
veyJ 3 EZM�A G DL� ���'� º 2 
|q%5 P 5'O#TC;#<wuµ?vJLJL7�� ���'� ºR
^bvM�A>M P�2 JL9K9:<wuÙ`fM'7I<BQ'MZ� ���'� ¶>

rxJ�E#TwìLJL7,u±?zJ�ABJL�6� ���'� ºR
 Ê 5'A>='JL7�� ���'�'È 
@46M'ì�50� ���'�0� 
ybvM�ABAB<YE#D7uõJ�JwÎ�JL7IDKM�E!� ���'�0� 
@n�JL�y<BD#���U���D�Y�
���'� ¶>
yrs<>Q�AB<BE#M��_�
���g�B� ���'� ºR
_¾dM�A>WH���U���g�B� ���'� º 2 
dbvJ�TLTwM�E�<7���
���D�Y� ���'�'È 
_n¸O#E G ���U���D�Y� ���'� ¿A�:~�m�E
D:O#TC;ÏTL5'DKJ�DL�@JL�'M�ABO#9:<>M�E#587 3 DKJ�587ITC;ÏM'U�JL7I589KJ�D-<YE�9:;#J�DKU�5'TwJ�M'Ri7:M 2 M'9)TwM�E(9K7:M�A_U#7IM'Q'7I5 P DL�v�y<>9:;kJ�5'TC;
P J P�2 JL7�M'Ry9:;ZJVU	M'U�O#AB589:<>M�Eâ7:JLU#7:J�DKJ�E(9:<BEZQs5s7:M 2 M'9)\?�?4>��B�8 M �C~â? 3 JL�&5'ABO�589:<BEZQs9:;ZJ�DKJ 2 J�;#5��0<>M'7ID�M�E
9:;ZJ)9:587IQ'JL9�7:M 2 M'9[9:5'DK=Ö5'E G U�JL7:R�M'7 P <BEZQ/W�9:EZJ�DID Ø U#7:M'U�M'7:9:<>M�E�589KJ�7:JLU#7:M G O#Tw9:<>M�E!�+JL�'M�ABOZ9:<>M�E G <BD:TwM��'JL7ID
7:M 2 M'9 2 J�;#5"��<BM'7ID
�úTwM�E(9K7:M�A¸U#7:M'Q'7I5 P D	�z9:;#589iA>J�5 G 9KM-JwÎ�J�Tw9:<>�'J�J ® J�TLOZ9:<BM�E�M'R|9:;#JS7:M 2 M'9LþÿDd9:5'DK=�~fp�M P J
7:J�DKJ�587CTI;ZJL7ID�;�5��'J�5'ABD:MsO#D:J G 587:9:<XW�TL<B5'AzJL�'M�ABOZ9:<BM�E�9KM G J�D:<>Q�E�7:M 2 M'9�DKJ�E#DKM'7ID�5'E G 9:;ZJ�<B7�U�AB5'TwJ P J�E(9:DL�
9:O#EZJ6D:J�E#DKM'7yTC;#587I5'Tw9KJL7I<BD:9:<BTLDL��5'E G JL�'J�E�JL�'M�A>�'J�7:M 2 M'9 2 M G 3 U�AB5'E#DL~ Ê < G J�DKU�7:J�5 G <BE(9KJL7:J�DK9y<BEV9:;#J6O#DKJ
M'R!587:9:<XW	TL<B5'A#JL�'M�ABO#9:<>M�E�<YE)9:;ZJ G J�D:<>Q�E-M'R!7:M 2 M'9:Dz5'E G DKM'R�9Ë�@587:J[58Q'J�E]9:D@;#5'DzQ�<>�'J�E 2 <>7I9:;�9KM�5SW�J�A G 9:;#589
<BDf<BE#Tw7IJ�5'D:<BEZQ�A 3N2 J�<BE#Q�7:JLR�JL7:7:J G 9KM�5'D���B M ��<R�:8 M �9���?c�� M \ M �:8 K QÍ~ F AB587:Q'J�U�M'7:9:<>M�EsM'Rz9:;#<BD G <BD:D:JL7:9:589:<>M�E
7:J�DKJ�587CTI;�TwM�E�TwJL7IE#D_<>9:D:J�A>R$�d<>9:;VJL�'M�ABOZ9:<>M�E�587 3 7IM 2 M'9:<YTLDL~

�kzlÕ � ýp�{�3��~��3�{|���§=Öÿ-��`�5�3�{|��p���µ�Y�o§A�^�[�L§��A©��b~��`�>~��o§��`�

m�E�5'E�J�587IAB<BJL7fD:J�Tw9:<>M�E��vJ)5'ABABO G J G 9KM�9:;ZJ G <DW�TLO#A>9 3 M'RzD 3 E(9:;ZJ�D:<>ì�<YEZQN587:9:<XW�TL<B5'A�EZJ�O#7I5'A�EZJL9Ë�vM'7:=0D
9:;#589�U	M�DIDKJ�D:DSD:U	J�TL<>W�T)<BEZU�OZ9 Ø M�OZ9KU�OZ9 P 58U�U�<BEZQ�DL~�ai�y<YEZQN9KMx9:;#J P 5'E 3 U#7:M'U�JL7:9:<>J�D[M'R^JL�'M�AYOZ9:<>M�E#587 3
5'A>Q'M'7I<B9:; P DL�iU#7I< P 587I<BA 3 9:;ZJ�<B7�5 2 <BAB<B9 3 9KM�DKJ�587ITI;û�&5'D:9L�6TwM P U�A>J ® �65'E G P O#A>9:< P M G 5'AfDKJ�587ITC;êD:U�5'TwJ�D
O#D:<YEZQ�AB<>9K9:A>J G M P 5'<BE Ø DKU�J�TL<XW�Ti=0EZM"�dA>J G Q'J'�#9:;ZJ 3 ;#5"�'J�R�M�O#E G E�589:OZ7I5'A!58U#U�AB<BTL589:<>M�E#D^<YEN9:;ZJS5'OZ9KM P 589:<BT
D 3 E]9:;#J�D:<BDiM'R%587:9:<XW	TL<B5'A�EZJ�OZ7I5'A¸EZJL9Ë�vM'7:=0DL~�p�JL�'JL7C5'A�7:J�DKJ�587ITC;ZJL7ID[;#5"�'J�7:J�TwJ�E]9:A 3�2 JLQ�O#Ex9KM�<BE]�'J�D:9:<>Q�589KJ
JL�'M�ABOZ9:<BM�E#587 3 9KJ�TI;#E�<B\(O#J�D%R�M'7 G J�DI<>Q�E#<BEZQ6DIO#TI;/EZJ�OZ7I5'A�587ITI;#<B9KJ�Tw9:OZ7:J�D��úDKJLJ �ú?@5'AB58=�7I<BDI;#E#5'E,uûldM�E�5��8587��
���'�'È 5>�@R�M'7y5 2 < 2 AB<BM'Q'7I58U�; 3 �:~



¶'¼

jz7:M 2 5 2 A 3 9:;ZJ G <BDK9:<BE#Q�O#<BD:;#<YEZQVR�J�589:OZ7IJ/M'Ri5'EkJL�'M�ABOZ9:<>M�E�587 3 58U#U�7:M�5'TI;k9KM�EZJL9.�zM'7:=kD 3 E]9:;#J�D:<BD�<BD
9:;#589�O#E�AB<>='JõEZJ�OZ7I5'AfEZJL9.�zM'7:=�A>J�587IE�<BEZQk5'A>Q'M'7I<>9:; P D�9:;�589N9 3 U�<BTL5'ABA 3 G JL9KJL7 P <BE#Jx�vJ�<>Q�;(9:DN�y<>9:;#<YEH� O
69�?8 M ��8%W ® J G 587ITC;#<>9KJ�Tw9:OZ7:J�D��Ü9:;ZJ 3 TL5'EkTwM Ø G J�D:<>Q�E�9:;ZJVEZJ�OZ7C5'A%587ITC;#<>9KJ�Tw9:OZ7:JN5'D��vJ�ABA%5'D�9:;ZJVEZJL9Ë�vM'7:=
�vJ�<>Q�;]9:D�~ F ABDKMZ��<BEÖTwM�E(9K7I5'DK9�9KMxTwM�E�DK9K7IO#Tw9:<>�'J &&G J�DK9K7IO#Tw9:<>�'J/5'A>Q'M'7I<>9:; P D69:;#589 G J�D:<>Q�E�EZJL9Ë�vM'7:=Ö587ITC;#< Ø
9KJ�Tw9:OZ7:J�D 2 5'DKJ G M�EâDKM P J)A>M0TL5'A|;ZJ�OZ7C<BDK9:<BT P J�5'D:OZ7IJ'��9:;ZJ�U�M'U�O#AY589:<>M�E Ø 2 5'DKJ G E#589:O#7:J�M'RzJL�'M�AYOZ9:<>M�E#587 3
DKJ�587ITC;VU�M'9KJ�E]9:<B5'AYA 3 J�E G M��yD@<>9z�d<>9:;�5 P M'7IJiQ�ABM 2 5'A�;#J�OZ7I<BDK9:<YT8~¸h�OZ7:9:;ZJL7���9:;ZJfJL�'M�ABOZ9:<BM�E#587 3 5'A>Q'M'7C<>9:; P
P 5 3s2 J)J�5'DI<BA 3 J ® 9KJ�E G J G 9KMx5'OZ9KM P 589:<BTL5'ABA 3 5 G 58U#9SM'9:;ZJL7SU�587C5 P JL9KJL7ID6M'R@9:;ZJ�EZJL9Ë�vM'7:=ÖAB<>='J�9:;#J-<BE Ø
G <>�0< G O�5'A|5'Tw9:<>�8589:<>M�E�R�O#E�Tw9:<>M�E#D�M'Ry9:;ZJVO#E#<>9:Dt�bJ]O#J G J�D0uµ?@5'AB58=�7I<BD:;�E#5'E+� ���'� ¼��:�z7C589KJ�D�M'R P O#9:589:<>M�E
�Ëp0TC;]�vJLR�J�Aù� ���'� ¿A�[5'E G A>J�587CE#<BEZQ%�ËpZ5'A>M P M�E+� ���'�0� �:�%5'E G JL�'J�E�9:;ZJVA>J�587IE#<BE#Q�5'A>Q'M'7I<>9:; P �Ëb@;#5'A P JL7IDL�
���'�8Á �:~ m�E�5 G#G <B9:<>M�E+� 2�3 58U#U�7:M'U#7I<B589KJ�A 3�P M G <>R 3 <YEZQ�9:;ZJVW�9:EZJ�D:D�R
O#E#Tw9:<>M�E!�|9:;ZJ�D:5 P JNJL�'M�AYOZ9:<>M�E#587 3
D 3 DK9KJ P TL5'E 2 J�O#DKJ G 9KM�D 3 E]9:;#J�D:<>ìLJ��85'DK9:A 3 G <XÎ�JL7:J�E(9-EZJ�OZ7C5'A_EZJL9Ë�vM'7:=0DL�^J�5'TI;�D:589:<YDKR 3 <BEZQ G <>Î	JL7:J�E(9
9:5'DK= Ø DKU�J�TL<XW�T�U�JL7:R�M'7 P 5'E�TwJ P J�5'D:OZ7IJ�D,�
J'~ÂQZ~>�|5'TLTLOZ7I5'T 3 �ÜDKU�JLJ G �¸7:M 2 O�DK9:EZJ�D:DL�$JL9:T8~D�ÏM'7�O#D:JL7 Ø DKU�J�TL<XW�J G
G J�D:<BQ�EsTwM�E�DK9K7I5'<BE(9:D0�
J'~ÂQZ~>�$TwM P U�5'Tw9:EZJ�D:DL�¸E(O P�2 JL7IDdM'RvO#E�<>9:DL��AB<BEZ=0Dd5'E G AB5 3 JL7ID��!R�5'E Ø <BE & R
5'E Ø M�OZ9fTwM�E Ø
DK9K7I5'<YE]9:DL�¸U�M"�vJL7�TwM�E#DIO P U#9:<>M�E!�$;ZJ�589 G <BD:D:<BU�589:<>M�E+��587IJ�5 & �'M�ABO P J��y;ZJ�Eâ< P U�A>J P J�E(9KJ G <BEâ;#587 G �@587:J'�
JL9:T8~D�:~ ½ �'M�ABOZ9:<>M�E�587 3 5'A>Q'M'7I<>9:; P DS5'ABDKMs5'ABA>M��ó9:;ZJ�DKJVEZJL9.�zM'7:=0D�9KM 2 J)M'U#9:< P <>ìLJ G 5'ABM�EZQ P O#A>9:<>U�A>J G < Ø
P J�E#DI<>M�E#D^J�<>9:;#JL7
8Z1]6��r8 K 8:�:�rct�úDKJLJ�b^;#58U#9KJL7 È �@M'7.��q�69��8 K 8:�:�rc���<B5)9:;ZJ�O#D:J6M'R G <XÎ�JL7:J�E(9 P O�A>9:< Ø M 2 tKJ�Tw9:<>�'J
M'U#9:< P <>ì�589:<>M�EN58U#U#7IM�5'TI;ZJ�D7�
h#M�E#DKJ�TL5)ughÜA>J P <BE#QZ� ���'�'È 
	liM'7IE�ug¾f58R�U�AB<>M'9:<BDL� ���'� »��:~

Ã ¬ ß ¬ ² � � §�� ���â��������, §!ª ���
�� ������$�#�"� « ���	 �«$���"���)��, ¢ �0���&��� ¢ �( �å����5æ+�
F E�O P�2 JL7zM'R+7:J�D:J�587ITI;ZJL7CD^;#5��'J G J�D:<BQ�EZJ G JL�'M�ABO#9:<>M�E#587 3 D 3 DK9KJ P Dz9KM�D 3 E]9:;#J�D:<>ìLJfEZJ�OZ7I5'A�EZJL9Ë�vM'7:=0D

R�M'7|5f�&587I<BJL9 3 M'R	58U#U�AB<BTL589:<>M�E#D�~�liJL7:J^�zJ^�d<BABA(U#7:J�DKJ�E(9�9:;ZJ_58U#U#7:M�5'TC;)5 G M'U#9KJ G 2(3 rx<BAYA>JL7�JL9|5'Aú~�� ���'�'� �:~
m�EÇ9:;ZJ�<>7�D 3 DK9KJ P �frs<BABABJL7NJL9�5'Aú~>�,�	� K�M @A��9:;ZJÖ9KM'U�M�A>M'Q 3 M'R�5'E ° O�E#<>9NEZJ�OZ7I5'A[E#JL9Ë�vM'7:= 2(3 5

KNM �Y��� K �:8SB�8Z�:c KNM �RQ	�:����8S�`�x12���:�?8gq����(M'R G < P J�E�D:<>M�E2° ±��b° ( � �:�05'D^DI;ZM"�yEV<BE-hÜ<>Q�OZ7:J[¶�~·»�~|liJL7:J'�Z9:;ZJ
W�7ID:9w°èTwM�ABO P E#D@DKU�J�TL<>R 3 9:;ZJ6TwM�E#DK9K7C5'<BE]9:D_M�EV9:;ZJ6TwM�E#EZJ�Tw9:<>M�E�D 2 JL9Ë�vJLJ�E�9:;ZJU°¹O#E#<>9:DL�Z5'E G 9:;#JfW�E#5'A
TwM�ABO P E�TwM G J�DyR�M'7y9:;#J�TwM�E#E#J�Tw9:<>M�E�9:;�589dTwM'7:7:J�D:U	M�E G D_9KM�9:;ZJ��Z4A�a�?Q�4 M �g@ M �.\_8:�5Q^M'RÜJ�5'TC;sO�E#<>9L~ ½ 5'TC;
J�E(9K7 3 � ò�� ��M'R%9:;#J�TwM�E#E#J�Tw9:<>��<B9 3 TwM�E�DK9K7I5'<BE(9 P 589K7I< ® <BE G <BTL589KJ�Dd9:;ZJ�E�589:OZ7:J�M'R%9:;ZJ�TwM�E#DK9K7I5'<YE]9fM�Es9:;ZJ
TwM�E#EZJ�Tw9:<BM�E-R�7:M P O�E#<>9pü�9KM�O#E�<>9oñx�
M'7v9:;ZJiTwM�E#DK9K7I5'<BE(9%M�E-9:;ZJy9:;#7:J�D:;ZM�A G 2 <B5'DÜM'R!O#E�<>9oñ$<BRdü."�°¶( � �:~
Ê ;#<BA>J�� ò�� " Á <YE G <BTL589KJ�Di9:;ZJ��=\�Q��	� K �iM'Rv5L�:�T��8Z�9�=\_�g�STwM�E#EZJ�Tw9:<>M�E 2 JL9.�zJLJ�EÖO�E#<>9:DwüN5'E G ñK�!5/�85'ABOZJ
M'R � D:<>Q�E�5'ABD^9:;ZJ'6��T�	Q��	� K �yM'RÜD:O#TI;�5)9K7I5'<BE�5 2 A>J[AB<BEZ=	~|c_;ZJS7:M"�yDyM'R�9:;ZJ P 589K7I< ® 587:J�TwM�E#TL589KJ�E#589KJ G 9KM
3 <>J�A G 5 2 <>9 Ø D:9K7I<BEZQ�M'RÜA>J�EZQ'9:;�°²±��b°¯( � �:~%c_;�<BD^<BD@9:;ZJ6Q'J�E#M'9 3 U	J�<BEV9:;ZJ�<>7_JL�'M�AYOZ9:<>M�E#587 3 D 3 DK9KJ P ~
c_;#JVW�9:EZJ�D:D�M'Rf9:;ZJNQ'J�E#M'9 3 U	Js<BD�JL�85'ABO#589KJ G 5'D-R�M�AYA>M"�yD�~�h�<B7IDK9L�v9:;ZJ�Q'J�EZM'9 3 U�J�<BD�@A� K�M @A�a@s<BE(9KM



¶�¿

0 0 0 0 0 0
0 0 0 0 0 0

0 0 0
0 0 0

00 0

1 1
1 1

1 1

1
1
1

000000

0000000000000110001110001001101

1 2

3 4

5

� � 	 
 � 	 � � 
 � � � 
 � 	 � � �

� � 	 � � � � � � � � � 	 � � 	 � � �

� � 
 
 � � 	 � � � 	 � � � 
 � 	 � � � 
 	 � � 	 � � �

000000
110001

001101
110001

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

%

'
*
&

*

hÜ<>Q�OZ7IJ[¶�~·» F E�J ® 5 P U�ABJxM'R�5'E�JL�'M�AYOZ9:<>M�E#587 3 58U#U#7:M�5'TC;*9KM�9:;ZJ�D 3 E(9:;ZJ�D:<YD-M'R
EZJ�OZ7C5'A+EZJL9Ë�vM'7:=0DL~

9:;ZJSTwM'7I7:J�DKU�M�E G <BE#Q)EZJ�OZ7I5'A!E#JL9Ë�vM'7:=��
M'7y9:;ZJ�U�;ZJ�EZM'9 3 U�J��:~@c_;#<BD G J�TwM G J G EZJL9.�zM'7:=�;�5'DyTwM�E#EZJ�Tw9:<BM�E#D
�
M'7-�vJ�<>Q�;(9:D	� 2 JL9Ë�vJLJ�E O�E#<>9:D�9:;#589-;#5"�'Jx5 � <YEk9:;ZJ�TwM'7:7:J�D:U	M�E G <BEZQsU�M�D:<>9:<>M�Ek<BEk9:;ZJxTwM�E#EZJ�Tw9:<>�0<>9 3
TwM�E#DK9K7C5'<BE]9 P 589K7C< ® �
M'769:;ZJ�Q'J�EZM'9 3 U�J��:��5'DfJ ® U�AB5'<YEZJ G J�587CAB<>JL7�~ ½ �'J�E�9:;ZM�OZQ�;sR�JLJ G 2 5'T:=õTwM�E#EZJ�Tw9:<BM�E#D
TL5'E 2 J)DKU�J�TL<XW�J G <BEõ9:;ZJ�Q'J�EZM'9 3 U�J'�¸9:;ZJ 3 587:J-<>Q�EZM'7IJ G 2(3 9:;ZJ G J�TwM G <YEZQ P J�TI;#5'E�<BD P ~-cy;ZJ)D 3 DK9KJ P
9:;�O#D6JL�'M�A>�'J�D�U�O#7:J�A 3 R�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=0DL~N¾dJ ® 9L�|5'ABA%9:;ZJ-TwM�E#EZJ�Tw9:<BM�E#D�<YEÖ9:;ZJ/EZJL9Ë�vM'7:=Ö587:J/DKJL9
9KMõD P 5'ABAÜ7C5'E G M P �&5'ABO#J�DS5'E G 9K7I5'<BEZJ G R�M'7�5�W ® J G E(O P�2 JL7SM'R^JLU�M0TI;#DSM�E�5xQ�<>�'J�E�DKJL9SM'R_9K7C5'<BE#<BEZQ
J ® 5 P U�A>J�DL�$O#D:<BEZQV9:;ZJ�\�� K � O 6�� M 6R�_;A���:8 M �Ö5'A>Q'M'7C<>9:; P �
edO P J�AB;#587:9Uu­rsT"b@A>J�ABAY5'E G � ���'� ¼��:~�cy;ZJ#� M �3���
Q�<d1õQ ¢ <Y���T�N@L����� M � �,+f�^M'R|9:;ZJ�EZJL9Ë�vM'7:=	�!589i9:;#J�J�E G M'R%9:;#J�9K7I5'<YE#<BEZQ)U�;#5'DKJ'�+<BDiO#DKJ G 5'Dd9:;#J!n��:�^�?QNQ
P J�5'D:O#7:J'�Z�y<>9:;�� M �Ö�85'ABOZJ�D@M'R-+âTwM'7:7:J�D:U	M�E G <BEZQ�9KM 2 JL9K9KJL7_U�JL7:R�M'7 P 5'E#TwJ[5'E G ;ZJ�E�TwJS5�;#<>Q�;ZJL7@W�9:EZJ�D:D
AB5 2 J�A�R�M'7_9:;ZJ6TwM'7:7:J�D:U	M�E G <BEZQ�Q'J�EZM'9 3 U�J'~
c_;#JxD 3 DK9KJ PîP 5'<BE(9:5'<BE#D/5âU�M'U�O�AB589:<>M�E�M'RSDIO#TI;*Q'J�EZM'9 3 U�J�D�� 2 <>9 Ø DK9K7C<BEZQ�D	�:�_5'E G O#DKJ�DV5�n��:���	QNQ O

69� M 6 M �	�:8 M �9�����VD:J�A>J�Tw9:<>M�E�D:TC;ZJ P JNR�M'7)TI;ZM�M�D:<BEZQõU�587IJ�E]9:D�R�M'7�7:JLU#7IM G O�Tw9:<>M�E+~âc_;#J/Q'J�E#JL9:<BTVM'U�JL7I589KM'7
K � M Q�Q M B��	�zD:�v58U�D%7:M"�dD 2 JL9Ë�vJLJ�E/U�587:J�E(9:D%�d;#<BA>J�1.<R�3���:8 M ��7I5'E G M P A 3 ´	<>U�D 2 <B9:D|<BE)9:;#JyQ'J�EZM'9 3 U�Ji�y<>9:;



¶ �

DKM P J�A>M"�6�$U#7:J Ø DKU�J�TL<XW�J G U�7:M 2 5 2 <BAY<>9 3 ~�c_;ZJ�7IJ�DKJ�587ITI;#JL7IDSO#D:J G 9:;#<BDfJL�'M�ABO#9:<>M�E#587 3 D 3 DK9KJ P 9KM G J�D:<>Q�E
EZJ�OZ7C5'A�E#JL9Ë�vM'7:=�D|R�M'7Ü9:;ZJ/.1032�£�i M <d� OP¢ <R�A@������`�#5'E G 6d�=�b���	�?� OPK�M 69c�8Z��;_U�7:M 2 A>J P Dw�úrs<BABA>JL7]�_�p���g�B� ���'�'� �:~

�kz54 � �Y|��R~���� � �76�§��`�5�Y|�~���~��3�{|����{���%�`�o§A�^�f�L§��=©x�b~��`�>~��o§A�`�

bvJ�E(9K7I5'A$9KM/5'E 3 JL�'M�ABOZ9:<BM�E#587 3 G J�D:<BQ�E�D 3 DK9KJ P <BD_9:;ZJ�TI;#M�<BTwJ�M'RÜ9:;#J ;��������:8 K �a��69�a�?Q_�	�`�3�=�:8 M ����<ú~ÂJ'~>�
9:;ZJfJ�E#TwM G <BEZQ�M'R�Q'J�EZM'9 3 U�J�D_5'E G 9:;#J P J�TC;#5'E#<BD P R�M'7 G J�TwM G <BEZQ�9:;ZJ P <BE(9KM�U�;ZJ�EZM'9 3 U�J�DL~|c_;ZJfTI;#M�<BTwJ
M'R%9:;#J�7:JLU�7:J�DKJ�E(9:589:<>M�Eõ<BDfTw7I<>9:<BTL5'A¸D:<BE#TwJ�<>9fEZM'9iM�E#A 3 G <YTw9:589KJ�Df9:;ZJ�=0<BE G D_M'R%U�;ZJ�EZM'9 3 U�J�D.�ú5'E G ;ZJ�E#TwJ
DKM�ABO#9:<>M�E#D	�v9:;#589iTL5'E 2 JSQ'J�E#JL7I589KJ G 2(3 9:;ZJ�D 3 DK9KJ P � 2 OZ9d5'ABD:M G JL9KJL7 P <BEZJ�Dd9:;ZJ�5 P M�O#E(9dM'RX�a�?Q M <d� K �?Q
�
J'~ÂQZ~>��9:< P J'�	DKU�5'TwJ'��JL9:T8~D��J ® U�J�E G J G <BE�9:;#<YD^JwÎ	M'7I9L~^h�OZ7:9:;ZJL7"��9:;ZJ�Q'J�EZJL9:<BT6M'U�JL7I589KM'7CDyR�M'7y9:;ZJ�D 3 DK9KJ P
587:J^5'ABDKM G JwW�E#J G 2 5'D:J G AY587:Q'J�A 3 M�E�9:;ZJ@7:JLU#7:J�D:J�E]9:589:<>M�E�TC;ZM�DKJ�E+~Üc_;ZJ�D:JzR
5'Tw9KM'7IDÜTwM�E(9K7I< 2 OZ9KJ G <>7IJ�Tw9:A 3 9KM
9:;ZJt�be K 83�	� K c2�
J'~ÂQZ~>��9:< P J'��DKU�5'TwJ'��JL9:T8~D��5'E G 9:;ZJt�be K � K c2�
J'~ÂQZ~>�	\�O#5'AB<B9 3 M'R�D:M�ABOZ9:<>M�ENR�M�O#E G �ZJL9:T8~D��M'R
9:;ZJ_JL�'M�AYOZ9:<>M�E#587 3 DKJ�587ITC;)U#7IM�TwJ G O#7:J'~¸cy;(O#D��]56TL587:JLR
O#AZTI;�587I5'Tw9KJL7I<>ì�589:<>M�E�M'R�9:;ZJ_U#7IM'U	JL7I9:<>J�D�M'R�Q'J�E#JL9:<BT
7:JLU#7IJ�DKJ�E]9:589:<BM�E#D[5'D[9:;ZJ 3 7:J�AB589KJ�9KMN9:;ZJ�U�JL7:R�M'7 P 5'E#TwJ�M'RzJL�'M�ABOZ9:<>M�E#587 3 D 3 DK9KJ P D6<YDi5NE#J�TwJ�D:D:587 3 5'E G
O#DKJLR
O#A��'J�E(9:OZ7:J'~
p�M P J_5'OZ9:;ZM'7IDÜ;#5"�'Jy589K9KJ P U#9KJ G 9KM6TI;#587I5'Tw9KJL7C<>ìLJw69� M 6R���?�:83�?QÜM'R	Q'J�EZJL9:<BT@7:JLU#7IJ�DKJ�E]9:589:<BM�E#DÜM'R�E#J�OZ7I5'A

587ITC;#<>9KJ�Tw9:OZ7:J�D �ËbvM�ABAY<BE#D]u J�JwÎ�JL7IDKM�E+� ���'�8Á 
$}i7IO#5'O+� ���'� ºd�:~yliM"�vJL�'JL7�� P M�DK9iD:O#TI;sTI;�587I5'Tw9KJL7I<>ì�589:<>M�E�D
;#5"�'J 2 JLJ�Es7:J�DK9K7C<BTw9KJ G 9KMV5VDKU�J�TL<XW	TL589:<>M�E�M'R%9:;ZJ�U�7:M'U�JL7:9:<>J�DdM'R|9:;ZJ�J�E#TwM G <BEZQ/D:TI;ZJ P J��d<>9:;ZM�OZ9iTwM�E Ø
D:< G JL7I<BEZQ�<BE G JL9:5'<BA�9:;#J65'D:DKM0TL<B589KJ G�G J�TwM G <BE#Q�U�7:M�TwJ�DIDL~|c_;#<BD^<YD^5'E�< P U�M'7:9:5'E(9@M"�'JL7ID:<BQ�;]9 2 J�TL5'O�DKJ[9:;ZJ
G J�TwM G <BEZQ�U#7:M0TwJ�D:D^EZM'9@M�E#A 3 G JL9KJL7 P <BEZJ�Dv9:;ZJfU�;ZJ�EZM'9 3 U�J�D@9:;#589@J P JL7IQ'J6R�7IM P 5�Q�<B�'J�EVQ'J�EZM'9 3 U�J'� 2 OZ9
5'ABDKM6Tw7C<>9:<BTL5'ABA 3 <BEd´�O#J�E#TwJ�D�9:;ZJ_7:J�D:M�OZ7ITwJ�DÜ7:J�\�O#<>7IJ G <BE�9:;ZJ 2 587IQ�5'<BE+~¸h#M'7v<YE#DK9:5'E#TwJ'�]5STw7 3 U�9:<BT@J�E#TwM G <BEZQ
D:TC;ZJ P J P <>Q�;(9 2 JdTwM P U�5'Tw9@R�7:M P 5�DK9KM'7I58Q'JfU�JL7IDKU�J�Tw9:<>�'J 2 OZ9 P <>Q�;]9vJ�E(9:5'<BA�5 G J�TwM G <BEZQ�U#7:M0TwJ�D:Dz9:;#589
<BD@7I589:;#JL7y<BE(�'M�A>�'J G � 2 M'9:;�<BE/9KJL7 P D^M'R¸9:< P J65'E G DK9KM'7I58Q'JSDKU�5'TwJ��:~%moR��vJ6�zJL7IJ 2 AB<BE G 9KM�9:;ZJ6JwÎ�J�Tw9:D_M'R
9:;ZJ G J�TwM G <BEZQ[U#7:M0TwJ�D:DL�(�zJ P <>Q�;(9 2 J^J�E#5 P M'7:J G 2�3 9:;�<BDÜJ�E#TwM G <BEZQ6DITI;ZJ P Ji5'E G O�DKJy<>9%5'D%M�OZ7%Q'J�E#JL9:<BT
7:JLU#7IJ�DKJ�E]9:589:<BM�E+~[c_;#<BDy�zM�O#A G ;#5"�'J�DKJL�'JL7:J�TwM�E#DKJ�\�OZJ�E#TwJ�DfM�Ex9:;ZJ�U�JL7:R�M'7 P 5'E#TwJSM'R%9:;ZJ�JL�'M�AYOZ9:<>M�E#587 3
D 3 DK9KJ P ~
h#M'7Ü9:;#J�DKJ@7:J�5'DKM�E#D�<>9�<BD¸< P U�JL7I589:<>�'Jz9:;#589��zJ^TwM�E#D:< G JL7$9:;#JzJ�E#TwM G <BE#Qi5'E G 9:;ZJ G J�TwM G <BEZQdU#7:M0TwJ�D:D�5'D

5[TLA>M�DKJ�A 3 7:J�AY589KJ G U�5'<>7Ü�y;�<BA>J@TI;#587I5'Tw9KJL7C<>ì�<BEZQ G <>Î	JL7:J�E(9ÜU#7:M'U�JL7:9:<BJ�D$M'R	Q'J�EZJL9:<BT_7:JLU#7:J�DKJ�E(9:589:<>M�E#D�~|}[<>�'J�E
9:;#<BD P M'9:<>�8589:<>M�E+�0�vJ[;#5��'J6< G J�E]9:<XW�J G 5'E G U#7IJ�TL<BDKJ�A 3 G JwW	EZJ G 5�E�O P�2 JL7vM'R�='J 3 U#7:M'U�JL7:9:<BJ�D|M'R�Q'J�E#JL9:<BT
7:JLU#7IJ�DKJ�E]9:589:<BM�E#DiM'RzEZJ�OZ7C5'A$587ITC;#<>9KJ�Tw9:OZ7IJ�DL�+9:58=�<YEZQ 2 M'9:;s9:;ZJ�J�E#TwM G <BEZQV5'E G 9:;ZJ G J�TwM G <BEZQ-U�7:M�TwJ�DIDKJ�D
<BE(9KM�5'TLTwM�O#E(90�ú?@5'AB58=(7C<BD:;#E#5'ELuçliM�E#5"�&587�� ���'�'È 2 �:~dliM"�vJL�'JL7��!<>9 P O#D:9 2 J6U�M�<BE(9KJ G M�O#9d9:;#589i9:;#<BDd<BD
M�E#A 3 5-U#7:J�AB< P <BE#587 3 TC;#587I5'Tw9KJL7I<Bì�589:<>M�Eõ5'E G �vJSJ ® U�J�Tw9y9:;ZJ�DKJ G JwW�E#<B9:<>M�E#D@9KM/Q'JL9 P M'7:J�7:JwW�EZJ G 5'D_�vJ



¶ �

J ® 5 P <BEZJ�5-AB587:Q'J��&587C<>JL9 3 M'RÜJL�'M�AYOZ9:<>M�E#587 3 D 3 DK9KJ P D P M'7IJ�TLA>M�DKJ�A 3 ~_c_;ZJSR�M�ABA>M��y<BEZQ)D:J�Tw9:<>M�E G J�D:Tw7I< 2 J�D
9:;ZJ�DKJSU#7:M'U�JL7:9:<>J�DL~

Ã ¬ å ¬ ² Ô �&���%�(�� ����(�-��, © ���$�( ���
 ° ���¸�������0�	 "�Z ������$�-��, ¢ ���$����� � �&
5«¸�� "�(
� ����&���

m�EâM'7 G JL7�9KM G JL�'J�A>M'U�R�M'7 P 5'A G J�D:Tw7I<>U�9:<>M�E#D[M'R_U�7:M'U�JL7:9:<>J�D6M'RyQ'J�EZJL9:<BT�7:JLU#7:J�DKJ�E(9:589:<>M�E#D��¸�vJVEZJLJ G
9:;ZJ6R�M�ABA>M��y<BEZQ G JwW�E�<>9:<>M�E#DL~

8:9<; <BDi9:;ZJ�DKU�5'TwJ�M'R%Q'J�EZM'9 3 U�J�Df7:JLU�7:J�DKJ�E(9:5 2 A>J�<BE�9:;#J�TC;ZM�DKJ�EõQ'J�EZJL9:<YT�7IJLU#7:J�DKJ�E(9:589:<>M�EõD:TI;#J P J
ë ~ 9<; P 5 3�2 J�J ® U�AB<YTL<>9:A 3 J�E�O P JL7I589KJ G M'7�< P U�AB<BTL<>9:A 3 DKU�J�TL<XW�J G O#D:<YEZQ�5NQ'7I5 P)P 587>= �d;ZM�DKJ
AY5'EZQ�O#58Q'J>?!�,=o�k" 9 ; ~

8A@ "CBt�5D ï +FE!�:�$�y;#JL7:JGB <BD[9:;ZJ G J�TwM G <YEZQNR�O�E#Tw9:<>M�Eõ9:;#589�U#7:M G O#TwJ�Df9:;ZJ)U�;ZJ�EZM'9 3 U�J.6õTwM'7I7:J Ø
D:U	M�E G <BEZQ�9KM�9:;#J�Q'J�EZM'9 3 U�J�;/U�M�D:D:< 2 A 3 O#E G JL7�9:;ZJN<BEd´	OZJ�E#TwJ-M'Ry9:;ZJVJ�E]�0<>7:M�E P J�E]9H+IEø�
J'~ÂQZ~>�
9:;#J6J�E]�0<>7:M�E P J�E]9 P 5 3 DKJL9_9:;ZJ[U�587I5 P JL9KJL7IDyM'R$9:;ZJ G J�TwM G <BEZQ�R�O�E#Tw9:<>M�E^�:~ F �&5'AYOZJ[M'RFJxR�M'7/+KE
G J�EZM'9KJ�D|9:;ZJdAB5'T:=�M'R G <>7IJ�Tw9|<BE]9KJL7C5'Tw9:<>M�E 2 JL9Ë�vJLJ�E)9:;#J G J�TwM G <BEZQ[U#7IM�TwJ�D:D%5'E G 9:;ZJ_J�E(�0<>7:M�E P J�E(9L~
mo9�D:;ZM�O#A G 2 J 2 M'7IEZJ/<BE P <BE G 9:;#589HB P 5 3�2 J�Q?� M}K 4>�5Q	�:8 K �%�y<B9:;�5'EkO#E G JL7IA 3 <BEZQNU#7:M 2 5 2 <BAB<>9 3
G <BDK9K7I< 2 OZ9:<>M�E�M"�'JL7i9:;ZJ6DKU�5'TwJ6M'R�U�;#J�EZM'9 3 U�J�DL~

8A@ Ó "MLX� @ · ï +IN{�:�Z�y;#JL7:J[9:;ZJ6A>J�587IE�<BEZQ�U#7:M0TwJ G OZ7:J�L Q'J�EZJL7I589KJ�D_U�;ZJ�EZM'9 3 U�J @ Ó R�7IM P U�;ZJ�EZM'9 3 U�J
@ · O�E G JL7�9:;ZJ^<BEd´�O#J�E#TwJzM'R	9:;ZJ@J�E(��<>7IM�E P J�E(9-+-N!~�c_;ZJ@J�E(��<>7IM�E P J�E(9 P 5 3 U#7:M"�0< G J@9:;ZJ^9K7C5'<BE#<BEZQ
J ® 5 P U�ABJ�DL��D:JL9z9:;ZJiR�7:JLJdU�587I5 P JL9KJL7ID'�
J'~ÂQZ~>�Z9:;ZJfA>J�587IE#<YEZQ67I589KJfO#DKJ G 2(3 9:;#Ji5'A>Q'M'7C<>9:; P �¸JL9:T8~ Ê J
�d<BABA8O#DKJ3Lj"MJS9KM G J�EZM'9KJ|9:;#J%5 2 DKJ�E#TwJ%M'R�5'E 3 R�M'7 P M'R�A>J�587CE#<BEZQ^<BEf9:;ZJzD 3 D:9KJ P ~�m�E[9:;ZJÜR�M�ABA>M��y<BEZQ
G <BD:TLO#D:DI<>M�EN�vJ��y<YABA+O#DKJ�9:;ZJ�9KJL7 P @A� KNM @�8S��;
i?<>� K �:8 M �V9KM�7:JLR�JL7i9KM 2 M'9:;OBÙ5'E G Ly~yc_;#<YDyD:AB<BQ�;]9
5 2 O#DKJ�M'RvE#M'9:589:<>M�E�5'ABA>M��yDf9:;ZJ�R�M�AYA>M"�y<YEZQ�U�7:M'U�JL7:9:<>J�Di9KM�58U#U�A 3 9KMNQ'J�EZJL9:<BT�7:JLU#7IJ�DKJ�E]9:589:<BM�E#D[<BE
Q'J�E#JL7I5'Aú��JL�'J�Eõ9:;ZM�OZQ�;x9:;ZJ 3 587:J�U#7IJ�DKJ�E]9KJ G <BEx9:;ZJ�TwM�E]9KJ ® 9[M'R|JL�'M�ABOZ9:<BM�E#587 3 G J�D:<BQ�E�M'R%E#J�OZ7I5'A
587CTI;#<>9KJ�Tw9:O#7:J�DL~

8QP ; <BD¸9:;ZJ^DKU�5'TwJ^M'R	5'ABA�U�;ZJ�EZM'9 3 U�J�D¸9:;#589|TL5'E 2 J^TwM�E#DK9K7IO#Tw9KJ G �ú<YE�U�7I<BE#TL<>U�A>J���Q�<>�'J�E�5fU�587I9:<BTLO#AB587
Q'J�E#JL9:<BTS7IJLU#7:J�DKJ�E(9:589:<>M�E�DITI;ZJ P J ë ~^rs589:;ZJ P 589:<BTL5'AYA 3 � P ; "SR @UTWV D é 9 ; î � @ · "MBt�5D ï +FE!�T�UX
� @ "MLX� @ · ï +KNV�T� ð

8ZY <BD�9:;ZJ�D:JL9)M'R
Q M ��<d�:8 M �����_�:� M �N��QC�^<ú~ÂJ'~>�@EZJ�OZ7I5'A^587CTI;#<>9KJ�Tw9:O#7:J�D)M'7)U�;ZJ�EZM'9 3 U�J�D�9:;#589)D:589:<YDKR 3
9:;#J G J�DI<>7:J G U	JL7IR�M'7 P 5'E#TwJxTw7I<B9KJL7I<>M�EH�ú5'D P J�5'D:OZ7:J G 2�3 9:;ZJxW�9:EZJ�D:D�R�O�E#Tw9:<>M�E\[���<BE*5�Q�<>�'J�E
J�E(�0<>7:M�E P J�E(9]+_^�~ÀmoRS5'E�JL�'M�ABOZ9:<BM�E#587 3 D 3 DK9KJ P �y<>9:;*5�U�587:9:<BTLO�AB587�7IJLU#7:J�DKJ�E(9:589:<>M�E ë <BD�9KM



» Á

DIO#TLTwJ�D:DKR
O#ABA 3 W	E G D:M�ABOZ9:<>M�E#D��
JL�'J�EN<BE�U#7I<BE�TL<>U�A>J��:� Ya`:P ; ��M'7"�0589@9:;ZJf�'JL7 3 A>J�5'DK9L� YcbHP ;Sd"Me�~
m�E�M'9:;ZJL7Ü�vM'7 G DL�'9:;#JL7:J P O�DK9 2 J@589|A>J�5'DK9ÜM�E#J@D:M�ABOZ9:<>M�E�EZJL9.�zM'7:=�9:;#589ÜTL5'E 2 J@TwM�E#DK9K7IO#Tw9KJ G Q�<>�'J�E
9:;#JSTI;ZM�D:J�E�7:JLU#7IJ�DKJ�E]9:589:<BM�E ë ~

8Zf <BD�9:;#J�DKJL9)M'R2� KNK ��6��3�A\��l�)M'7�B5����8:@�EZJ�OZ7I5'A^587CTI;#<>9KJ�Tw9:O#7:J�DL~Ïh#M'7V<BE#D:9:5'E#TwJ'�z5ÖE#JL9Ë�vM'7:= P 5 3
2 J G JLJ P J G <BE]�85'AB< G M'7iO�E#5'TLTwJLU#9:5 2 A>J�<>RÜ<>9 G M(J�DiEZM'9f;#5��'J�5'E 3 U�589:;#DdR�7IM P 9:;ZJ�<BEZU�OZ9:D_9KM/9:;ZJ
M�O#9KU�OZ9:DL~�m�EÖQ'J�E#JL7I5'Aú� f P 5 3â2 J G <XÎ�JL7:J�E(96R�7IM P Pg; ~�liM"�vJL�'JL7��%<>9 P O#D:9 2 J-9:;ZJ/TL5'DKJ/9:;#589
fhb]Y d"Me�<>R¸5�U�587:9:<BTLO�AB587@JL�'M�ABOZ9:<>M�E#587 3 D 3 DK9KJ P <BD@9KM 2 J[O#DKJLR
O#A+<BEVU#7C5'Tw9:<BTwJ'~

Ê JSE#M"�û< G J�E]9:<>R 3 DKM P J[U#7:M'U�JL7:9:<>J�DvM'R¸Q'J�EZJL9:<BTf7:JLU#7IJ�DKJ�E]9:589:<BM�E#D^M'R�EZJ�OZ7I5'A�587ITC;#<>9KJ�Tw9:OZ7:J�D�~|�iE�A>J�D:D
M'9:;ZJL7:�d<BDKJVDKU�J�TL<XW�J G �Ü�vJV�y<BABAz5'D:D:O P JV9:;ZJVR�M�ABA>M��y<BEZQ G JwW�E#<>9:<BM�E#DS587:JV�y<B9:;�7IJ�DKU�J�Tw9�9KMÖ5'E � O 69�?8 M ��8
W ® J G TI;#M�<BTwJ6M'R-+IE ï L_�#5'E G +KN!~
� ~   �����¸���( "���$����� á F 7:JLU#7IJ�DKJ�E]9:589:<BM�E ë <BD KNM 1]6��g�_���6<>RzJL�'JL7 3 EZJ�OZ7I5'A�587ITC;#<>9KJ�Tw9:OZ7:J)<YEõ9:;ZJ�DKM Ø
AYOZ9:<>M�EsDKJL96TL5'E 2 J�TwM�E#D:9K7IO#Tw9KJ G �ú<BEsU#7C<BE#TL<>U�ABJ�� 2(3 9:;ZJ)D 3 DK9KJ P ~6h#M'7 P 5'ABA 3 �+9:;ZJ�R�M�ABA>M��y<BEZQ/9Ë�vM
D:9:589KJ P J�E]9:Di587:J6J�\�O#<>�85'A>J�E(9 G JwW�E#<B9:<>M�E#DvM'R¸TwM P U�A>JL9KJ�EZJ�D:D�~

8 �5iUj é Y �N� V D é 9 ; � î � @ · "aB)�5D ï +IE!�T�UX��kj'"ML!� @ · ï +KNV�T� ð
8GYl`:P ;
cy;(O#D��]TwM P U�A>JL9KJ�E#J�D:D G J P 5'E G D�9:;#589Ü9:;ZJ_7IJLU#7:J�DKJ�E(9:589:<>M�E 2 J^TL58U�5 2 A>J^M'R�U#7IM G O�TL<BEZQd5'AYA0U	M�DID:< 2 A>J
D:M�ABOZ9:<>M�E#D/9KM�9:;ZJõU#7IM 2 A>J P ~¯afR�9KJ�E+�i9:;#<BD P 5 3�2 J�;#587 G 9KMÏD:589:<YDKR 3 5'E G M�EZJ P 5 3 ;#5"�'J�9KM
TC;ZM�M�DKJ 2 JL9Ë�vJLJ�E�6d���	�:8:���Z��c KNM 1]6��g�_���^7:JLU�7:J�DKJ�E(9:589:<>M�E#DL~Üm�EVD:O#TI;VTL5'DKJ�D��#5'EZM'9:;ZJL7@W�Q�OZ7IJdM'R P JL7I<>9
TL5'AYA>J G Q M ��<R�:8 M � @��	�RQ?8Z�:c8� G J�EZM'9KJ G 2�3nm YpoWP ; mm P ; m � P <>Q�;(9 2 JNO#D:JLR�O#Aù~kafEZJV�vM�O#A G 9:;ZJ�E�TC;ZM�M�DKJ
7IJLU#7:J�DKJ�E(9:589:<>M�E#Df9:;#5896TwM'7I7:J�DKU�M�E G 9KM�;#<>Q�;ZJL7[DKM�AYOZ9:<>M�E G J�E#D:<>9:<BJ�DL�+D:<BE#TwJ�9:;#<BDf< P U�AB<>J�Di5/;�<>Q�;ZJL7
AY<>='J�AB<B;ZM�M G M'R_W	E G <BEZQsDKM�ABOZ9:<BM�E#DL~�mo9�DI;ZM�O#A G 2 JVE#M'9KJ G 9:;#589�<>R_9:;ZJ�DKM�AYOZ9:<>M�E G J�E#D:<>9 3 <BD��'JL7 3
;�<>Q�;+��JL�'J�E�5��T���9@ M 1 Q_�a��� K 4NU#7IM�TwJ G O#7:J��y<BABA 3 <>J�A G Q'M�M G DKM�ABO#9:<>M�E#D65'E G M�EZJ P 5 3 EZM'9�;#5"�'J
P O#TC;�O#DKJ[R�M'7y5'ENJL�'M�AYOZ9:<>M�E#587 3 58U#U#7IM�5'TI;+~

¶�~   �����"�$��� á F 7IJLU#7:J�DKJ�E(9:589:<>M�E ë <BD KNM 1]6��g�_���	��c K � M Q_�a@^<>Rk�	B�����czQ'J�EZM'9 3 U�J G J�TwM G J�D¸9KM65'E�5'TLTwJLU�9 Ø
5 2 A>J[U�;ZJ�EZM'9 3 U�J'~|c_;#J[R�M�ABABM"�y<BE#Q�9.�zM/5'D:DKJL7:9:<BM�E#D_587:J 2 M'9:;VJ�\�O#<>�85'A>J�E(9 G JwW�E#<>9:<BM�E#DvM'R¸TLA>M�DIOZ7:J'~

8 �5iqD é 9<; � î � @ · "aB#�5D ï + E �T�rX��kL]� @ · ï + N � é f � ð
8HPs;M`tf
F 7:JLU�7:J�DKJ�E(9:589:<>M�E)9:;#589z<BDÜEZM'9%TLA>M�D:J G TL5'E 2 J^9K7I5'E#D:R�M'7 P J G <BE(9KMS56TLA>M�DKJ G D 3 D:9KJ Pç2�3)K�M �RQ?�:�T��8Z� O
8Z��;_9:;ZJ G J�TwM G <BEZQfR�O�E#Tw9:<>M�E+�89:;ZJL7:J 2�3 U#7:JL�'J�E(9:<BEZQ6<>9�R�7:M P Q'J�EZJL7I589:<BE#Q6<BE]�85'AB< G U�;ZJ�E#M'9 3 U	J�D�~ FiG Ø
G <>9:<>M�E#5'ABA 3 �(<>R+9:;ZJfQ'J�EZJL9:<YTdM'U�JL7I589KM'7CDv587IJ G J�D:<>Q�EZJ G 9KM�;#5��'J[9:;ZJiU#7:M'U�JL7:9 3 M'R�TLA>M�DIOZ7:J'�09:;ZJ�E/M�EZJ



» �

TL5'EõJ�E(�0<BD:<>M�E KNM �YQ?�:�T��8S�^�a@ K � M Q�<d�a�i�y;ZJL7IJ�<BEx5'AYA�Q'J�EZM'9 3 U�J�D G M/EZM'9[TwM'7:7IJ�DKU�M�E G 9KMN5'TLTwJLU#9:5 2 A>J
U�;ZJ�EZM'9 3 U�J�DL��;ZM��zJL�'JL7"�	TLA>M�DIOZ7:JS<BD_Q�O#587I5'E(9KJLJ G D:<YE#TwJ[9:;ZJ�D 3 DK9KJ P ���	B��	�@Q'J�EZJL7I589KJ�Dd9:;ZJS<YE]�85'AB< G
Q'J�E#M'9 3 U	J�D�~�b@ABM�D:OZ7:J/;#5'D 2 J�587I<BEZQ�D�M�Ek9:;ZJ%�:e K 8b��� K c�M'Ry9:;ZJNJL�'M�AYOZ9:<>M�E#587 3 U#7:M0TwJ G OZ7:JV5'D�<>9
G JL9KJL7 P <BEZJ�DS9:;ZJ-5 P M�O�E]9�M'R^JwÎ	M'7:9t�úDKU�5'TwJ'��9:< P J'�¸JL9:T8~D�Ï�@5'DK9KJ G <YE�Q'J�EZJL7I589:<BE#QxO#E#5'TLTwJLU�9:5 2 A>J
U�;ZJ�EZM'9 3 U�J�DL~

»�~   �����$�#
� �������� á p0OZU#U�M�DKJ�9Ë�vMNQ'J�EZM'9 3 U�J�DuD · 5'E G D Ó 2 M'9:; G J�TwM G J�9KMN9:;#J�DI5 P J�U�;ZJ�EZM'9 3 U�J
6	�#9:;ZJ�E]D · <BD_D:5'< G 9KM 2 J P M'7:J K�M 1!6d� K ��9:;#5'E]D Ó <>RKD · M0TLTLOZU�<>J�D^ABJ�D:D'Q36R� K �y9:;#5'E]D Ó u
8 � @ · "aBt�5D · ï +KE!�T�UX�� @ "ML!� @ · ï +INV�T�vX�� @ Ó "aB#�5D Ó ï +-E]�T�vXL� @ "ML!� @ Ó ï +IN{�T�wXtxyD · x{zHx|D Ó x
�d;ZJL7:J}xyDOx G J�EZM'9KJ�D_9:;#J6D:<>ìLJ6M'R�DK9KM'7I58Q'J�R�M'7_Q'J�E#M'9 3 U	J�D�~
cy;#<BD G JwW	E#<>9:<>M�E)TwM'7I7:J�DKU�M�E G DÜ9KM)� M 6 M � M ;=8 K ��� OPK�M 1!6d� K �:�^�?QNQ G JwW	EZJ G 2�3 }i7IO#5'O�� ���'� ºd�:~%lf<BD G JLR Ø
<YE#<>9:<>M�E�M'Rdi�<d� K �:8 M �9��� OPK�M 1!6d� K �:�^�?QNQ�~��y;#<BTC;)TwM P U�587IJ�D|9:;ZJ_Q'J�E#M'9 3 U	JdD:<>ìLJ�D|M'R	9Ë�vM�U�;ZJ�EZM'9 3 U�J�D
9:;�589�J ® ;#< 2 <>9�9:;ZJ�D:5 P J 2 J�;#5"��<>M'7"�%TL5'E 2 J/J ® U#7:J�DIDKJ G <BE�M�OZ7�R�7I5 P JL�vM'7:=��
R�M'7)DKM�ABO#9:<>M�EkEZJL9 Ø
�vM'7:=0D	�z5'D
8 � @ · "aBt�5D · ï +KE!�T�UX��kL]� @ · ï +-NV� é Y �UX�� @ Ó "lB#�5D Ó ï +-E!�T�UX��kL!� @ Ó ï +INV� é Y �wXtxyD · x{zHx|D Ó x
b@M P U�5'Tw9:EZJ�D:D[<YDi5NO�DKJLR�O�A�U#7IM'U	JL7I9 3 5'D6<B9i5'ABABM"�yD[O#Di9KM�TC;ZM(M�D:J�Q'J�EZJL9:<BT�7:JLU#7:J�D:J�E]9:589:<>M�E�Df9:;#589
O�DKJ)DKU�5'TwJ P M'7IJ�J	W�TL<>J�E(9:A 3 ~�ldM��zJL�'JL7��ÜTwM P U�5'Tw9S5'E G Tw7 3 U#9:<BT�7:JLU#7IJ�DKJ�E]9:589:<BM�E#D[M'R�9KJ�E�7:J�\�O#<>7:J
TwM�E�D:< G JL7I5 2 A>J G J�TwM G <BE#QSJwÎ�M'7:9@9KM�U#7IM G O�TwJy9:;ZJfTwM'7:7:J�DKU�M�E G <BEZQ6U�;#J�EZM'9 3 U�J'~|c_;#<BDz<BD%9:;#JfTLAY5'D:D:<BT
D:U�5'TwJ Ø 9:< P Jz9K7I5 G JLM8Î-<BE#;#JL7:J�E]9!<YE65'A>Q'M'7I<>9:; P G J�D:<>Q�E!~!ldJ�E�TwJ'�&9:;#J 2 J�EZJwW�9:D+M8Î�JL7:J G 2(3 5yTwM P U�5'Tw9
7IJLU#7:J�DKJ�E(9:589:<>M�E P O�DK9 2 J�JL�85'ABO#589KJ G <BE AY<>Q�;]9�M'R[9:;ZJx<YE#Tw7:J�5'DKJ G*G J�TwM G <BEZQÖJwÎ�M'7:9 2 JLR�M'7:JxM�EZJ
7IJLU#7:J�DKJ�E(9:589:<>M�E�TL5'E 2 J G J�TLAB587:J G U#7IJLR�JL7I5 2 A>JfM"�'JL7f5'EZM'9:;ZJL7�~

ºZ~ « 
������#1��
�
�Y Í� á p�JL�'JL7I5'A@EZM'9:<BM�E#DSM'RdD:TL5'AB5 2 <BAY<>9 3 587:J/M'Ry<BE(9KJL7:J�DK9L~sh#M'7�9:;ZJ/9:< P J 2 J�<BEZQ��vJV�y<BABA
7IJ�DK9K7I<BTw9fM�OZ76589K9KJ�E(9:<>M�E�9KMN9:;ZJ K 4>����;>�f<BEs9:;ZJtQ�8g³��iM'Rv9:;ZJ�U�;ZJ�E#M'9 3 U	J'� P J�5'D:OZ7:J G <BEs9KJL7 P DfM'R
9:;#J/E�O P�2 JL7CDSM'RyO�E#<>9:DL��TwM�E#EZJ�Tw9:<>M�E�DL�ÜM'7 P M G O#A>J�DL~�cy;#<BDSTC;#5'EZQ'JN<BE�9:;ZJVD:<>ìLJ-M'Ry9:;ZJ�U�;ZJ�EZM Ø
9 3 U�J P 5'E#<BR�J�DK9:D[<B9:DKJ�A>R|5'D65VTI;�5'EZQ'J)<BEs9:;ZJtQ�8g³��iM'Rz9:;ZJ�J�E#TwM G <BEZQ��úDKU�5'TwJ)EZJLJ G J G 9KM�D:9KM'7:J�9:;ZJ
Q'J�E#M'9 3 U	J��:�$5'E G 5VTwM'7:7IJ�DKU�M�E G <BEZQ�TI;#5'EZQ'J�<BEj@A� KNM @�8Z��;L�:8Z12�L~ Ê J�TL5'E�TI;#587I5'Tw9KJL7C<>ìLJ�9:;ZJ�7:J�AB5 Ø
9:<BM�E#D:;#<>U)<YE�9KJL7 P D|M'R�9:;ZJ
��Q�c�1!6�� M �:8 K7M �T@A��� M i�;�� M �o�Z46EZM'9:589:<>M�E-TwM P-P M�E#A 3 O#DKJ G <YE)5'E#5'A 3 ì�<BEZQ
TwM P U�OZ9KJL7d5'ABQ'M'7I<>9:; P DxE ÷0���D�:~
h�M'76<BE#DK9:5'E#TwJ'�	A>JL9'èv�3� � é f 2 J�5/EZJL9.�zM'7:=µ�
U�;ZJ�EZM'9 3 U�J��@�y<>9:;�°äO�E#<>9:Dy5'E G �ÐTwM�E#EZJ�Tw9:<BM�E#D
�
9:;#J�5'Tw9:O#5'AzTwM�E#EZJ�Tw9:<>�0<>9 3 U�589K9KJL7IE G M�J�DSE#M'967:J�5'ABA 3õP 589K9KJL7�<BE�9:;#<YD[J ® 5 P U�A>J��:~ Ê J�D:5 3 9:;#589
9:;#JS7:JLU#7IJ�DKJ�E]9:589:<BM�E�<BD!÷2���µ����Q�8g³�� O Q K ���g�=\��l�.�f8:�Z4��a�?Q36Y� K �F� M <d�Y8:�ZQ^<>R$9:;#JS5 G#G <>9:<BM�ENM'R M ���yO#E#<>9



»'¶

9KM�9:;#J[U�;ZJ�EZM'9 3 U�J�è �p� � 7:J�\�O#<>7IJ�Dv5'EN<YE#Tw7:J�5'DKJ[<BE/9:;ZJ6D:<BìLJiM'R¸9:;ZJ[TwM'7:7:J�D:U	M�E G <BEZQ�Q'J�EZM'9 3 U�J 2(3
÷2���µ�:���y;#JL7:J��ö<YDyDKM P J�R
O#E#Tw9:<>M�E�M'Ro°ä5'E G ��~^h#M'7[<BE#DK9:5'E�TwJ'�	<>RÜ5-Q�<>�'J�Es7:JLU#7:J�DKJ�E(9:589:<>M�Es<BD
÷2�b° Ó �¸D:<>ìLJ Ø D:TL5'AB5 2 A>J_�y<>9:;)7:J�DKU�J�Tw9|9KM�O�E#<>9:DL�'9:;ZJ�E-9:;ZJy5 G#G <>9:<>M�E�M'R�M�EZJdO�E#<>9�9KMS9:;ZJyU�;ZJ�EZM'9 3 U�J
<YE#Tw7:J�5'DKJ�Df9:;ZJ)DI<>ìLJ�M'R%9:;ZJ�Q'J�EZM'9 3 U�J 2�3 ÷2�b° Ó �:~)p0<>ìLJ Ø D:TL5'AY5 2 <BAB<>9 3 M'RzJ�E�TwM G <YEZQ�Di�y<>9:;s7:J�DKU�J�Tw9
9KM�TwM�E#EZJ�Tw9:<>M�E#D�� P M G O#A>J�DL�0JL9:T8~>�	TL5'E 2 J6D:< P <BAY587IA 3 G JwW�E#J G ~

cy;ZJ�7IJLU#7:J�DKJ�E(9:589:<>M�E�<BD�D:5'< G 9KM 2 J#÷2���%���µ�:8S1,� O Q K ���g�=\��l���f8Z�Z4��T�	Q36R� K �
� M <>�`8Z�ZQ�<BR_9:;ZJ/9:< P J
9:58='J�E�R�M'7 G J�TwM G <BEZQ�9:;ZJfQ'J�EZM'9 3 U�J[R�M'7Fè �g� · � � J ® TwJLJ G D@9:;#589^O#DKJ G R�M'7Fè �3� � 2(3 EZM P M'7:Ji9:;#5'E
÷2���µ�:~Np0< P <BAB587IA 3 �+9:< P J Ø D:TL5'AB5 2 <BAB<>9 3 �y<B9:;õ7:J�DKU�J�Tw969KM�9:;#J�E�O PS2 JL7[M'R_TwM�E#E#J�Tw9:<>M�E#DL� P M G O#A>J�DL�
JL9:T8~>�	TL5'E�5'ABD:M 2 J G JwW�EZJ G ~

pZTL5'AB5 2 <BAB<B9 3 <BD^TwJ�E(9K7I5'A�9KM)O#E G JL7IDK9:5'E G <YEZQ69:;ZJ6DKU�5'TwJ Ø 9:< P J[TwM�E#DKJ�\�OZJ�E#TwJ�D^M'R¸O#D:<BE#Q�5�U�587I9:<BTLO#AB587
Q'J�E#JL9:<BT|7:JLU�7:J�DKJ�E(9:589:<>M�ESD:TC;ZJ P Jv<BE G <XÎ�JL7:J�E(9�TwM�E(9KJ ® 9:DL~�m�E6TwM�E&t:O#E#Tw9:<>M�E6�y<>9:;6TwM P U�A>JL9KJ�EZJ�D:D¸5'E G
TwM P U�5'Tw9:EZJ�D:DL�	D:TL5'AB5 2 <YAB<>9 3 TL5'E 2 J[JwÎ	J�Tw9:<B�'J�A 3 O#DKJ G 9KM-TC;#587I5'Tw9KJL7I<BìLJSQ'J�EZJL9:<BT67:JLU#7:J�DKJ�E(9:589:<>M�E#D�~

È ~ ª �¸�� ����¸�
��
]�� C� á F 7:JLU#7IJ�DKJ�E]9:589:<BM�E ë <BD�D:5'< G 9KMõJ ® ;#< 2 <>97;>�	� M �:c�698 K 1 <d�D�:8h6��r8 K 8:�:cN<>R P O�A>9:<>U�A>J
Q'J�E#M'9 3 U	J�D G J�TwM G J/9KMx5'Ek< G J�E(9:<BTL5'AÜU�;ZJ�EZM'9 3 U�J'~�m�EâM'9:;ZJL7��vM'7 G DL��9:;ZJ G J�TwM G <BEZQ�R
O#E#Tw9:<>M�E�<BD
5 P 5'E 3 9KMsM�EZJ P 58U�U�<BEZQ�R�7:M P 9:;ZJVDKU�5'TwJ/M'R^Q'J�EZM'9 3 U�J�D�9KMx9:;ZJ/TwM'7:7:J�DKU�M�E G <BEZQ�U�;#J�EZM'9 3 U�<BT
D:U�5'TwJ'~

8 � V è é Pg; ����x�R�D é 9<;�T � @ "\B)�5D ï + E �T�UX��bè�"ML!� @ ï + N �T���Gx{� � �
}fJ�EZM'9 3 U�<BT P O#A>9:<>U�AY<BTL<>9 3VP 5 3 7:J�D:O�A>9yR�7:M P 5��8587I<>JL9 3 M'R%DKM�O#7ITwJ�D[<BE#TLABO G <BEZQ�9:;ZJ�J�E#TwM G <BEZQ/5'E G
G J�TwM G <YEZQ P J�TI;#5'E�<BD P DL~�moRd5õQ'J�EZJL9:<BTV7IJLU#7:J�DKJ�E(9:589:<>M�EÏ;#5'D)9:;ZJVU#7:M'U�JL7:9 3 M'RdQ'J�E#M'9 3 U�<BT P O#A Ø
9:<BU�AB<BTL<>9 3 ��<>96<BDfU�M�D:DI< 2 A>J�9:;#589 P O#A>9:<>U�A>J�Q'J�EZM'9 3 U�J�D G J�TwM G J)9KM�9:;#J)D:5 P J#Q M �r<R�:8 M �sU�;ZJ�EZM'9 3 U�J'~
m�E�D:O#TC;�TL5'DKJ�DL��<BR%9:;ZJ G J�E#DI<>9 3 M'RzDKM�ABO#9:<>M�E#Df<BDf5'ABDKM�;#<BQ�;+��9:;ZJ�E�5VAB587:Q'J�R�7I5'Tw9:<>M�EõM'R%9:;#J�Q'J�EZM Ø
9 3 U�<BT)DKU�5'TwJ�TwM'7:7:J�DKU�M�E G D69KM�U�M'9KJ�E]9:<Y5'A|DKM�ABOZ9:<BM�E#DL~-c_;�<BDf�y<BABA P 58='J�9:;ZJ)JL�'M�ABO#9:<>M�E#587 3 DKJ�587ITC;
U�7:M�TwJ G OZ7:Jf�'JL7 3 JwÎ	J�Tw9:<B�'J'~

F 7:JLU�7:J�DKJ�E(9:589:<>M�E ë <BD_D:5'< G 9KM)J ® ;�< 2 <>9x6`4d��� M �:c�698 K 1.<d���:8[69��8 K 8Z�:cS<BR G <>Î	JL7:J�E(9_<BE#D:9:5'E#TwJ�D^M'R�9:;ZJ
DI5 P J^Q'J�EZM'9 3 U�J^TL5'E G J�TwM G Jv9KM G <XÎ	JL7IJ�E]9¸U�;ZJ�EZM'9 3 U�J�DL~¸m�E�M'9:;#JL7|�zM'7 G DL�89:;ZJ G J�TwM G <BEZQiR�O�E#Tw9:<>M�E
<YD_5�M�EZJ69KM P 5'E 3NP 58U#U�<BEZQ�M'R¸Q'J�E#M'9 3 U	J�Dd<BE(9KM)U�;ZJ�EZM'9 3 U�J�DL~

8 � V D · ï D Ó é 9 ; � î � @ · "�B)�5D · ï +KE!�T�gX��bè · "�LX� @ · ï +KNV�T�T�gX � @ Ó "�B)�5D Ó ï +KE!�T�gX��bè Ó "
L!� @ Ó ï + N �T�T�UX��5D · "lD Ó �UX��bè · d"�è Ó � ð
jv;ZJ�EZM'9 3 U�<YT P O#AB9:<>U�AB<BTL<B9 3�P 5 3 7:J�D:O#A>9fR�7:M P D:JL�'JL7I5'AÜR
5'Tw9KM'7ID�<YE#TLABO G <YEZQ-9:;ZJ-JwÎ	J�Tw9:DSM'Rv9:;#J)J�E Ø
�0<>7:M�E P J�E]9L�dA>J�587IE#<BE#QZ�^M'7VD:9KM�TC;#5'DK9:<BTs5'DKU�J�Tw9:DVM'R69:;ZJ G J�TwM G <BEZQ�U#7:M0TwJ�D:DL~Hm.R[9:;ZJ G J�E�D:<>9 3 M'R



»'»

D:M�ABOZ9:<>M�E#D^<YD^A>M"�6��9:;ZJ�EV9:;ZJ6U#7IM'U	JL7I9 3 M'R$U�;#J�EZM'9 3 U�<BT P O#A>9:<>U�AY<BTL<>9 3 <BE#Tw7:J�5'DKJ�D_9:;ZJ[U�M�D:D:< 2 <YAB<>9 3 M'R
G J�TwM G <YEZQ�9KM-5�DKM�ABO#9:<>M�EVU�;ZJ�EZM'9 3 U�J'~

¼�~ £ �	 "�����0���( ���
 Ô ���#�L &��
(�Y Í� á F 7:JLU#7IJ�DKJ�E]9:589:<BM�E ë J ® ;#< 2 <>9:D M �`� M ;��	�^���:8 K 6��D�5Q	�:8 K 8Z�:c�<>R%9:;ZJ G J Ø
9KJL7 P <BE#589:<>M�EÏM'Ri9:;#J�U�;ZJ�EZM'9 3 U�J�TwM'7I7:J�DKU�M�E G <BE#Qs9KM�5�Q�<>�'J�E Q'J�EZM'9 3 U�Jx<BD)<YEd´�OZJ�E#TwJ G 2�3 9:;ZJ
J�E(�0<>7:M�E P J�E(9L~dcy;#<BD P 5 3 ;#58U#U�J�Ex5'Di5�7:J�D:O�A>9_M'R|J�<>9:;#JL7yJ�E(��<>7IM�E P J�E(9 Ø DKJ�E#D:<>9:<B�'J G JL�'J�A>M'U P J�E Ø
9:5'A�U#7:M0TwJ�D:DKJ�DU�ú<YEV�y;#<BTC;NTL5'DKJ>+KE d"MJ{�:�#M'7yABJ�587IE#<BEZQ�U#7IM�TwJ�D:D:J�DU�ú<BEN�y;�<BTI;NTL5'DKJHL d"MJ{�:~
a[E]9KM'Q'J�EZJL9:<YTVU�AB5'DK9:<BTL<B9 3 <BD�5õO#DKJLR
O#AzU#7:M'U�JL7:9 3 R�M'7�TwM�E#DK9K7C5'<BE#<BEZQsM'7 P M G <>R 3 <BE#Q�9:;ZJ G J�TwM G <BEZQ
U�7:M�TwJ�DID 2 5'DKJ G M�EN9:;ZJ G <YTw9:589KJ�D_M'R�9:;ZJ658U#U�AY<BTL589:<>M�E G M P 5'<YE+~Üh#M'7f<BE#DK9:5'E#TwJ'�#<BR$M�EZJ�<BD@JL�'M�A>�0<BEZQ
E#JL9Ë�vM'7:=�DSR�M'7�5NU�589K9KJL7IEÖTLAY5'D:D:<XW�TL589:<BM�EõU#7:M 2 A>J P �+9:;ZJ-DKJ�587ITC;ÖR�M'7S5NDKM�ABO#9:<>M�E�EZJL9Ë�vM'7:=�TL5'E 2 J
G 7I5 P 589:<BTL5'ABA 3 J�E#;#5'E#TwJ G 2�3 O#9:<BAB<>ì�<BE#Qd57Q�<�6R����B�8¡Q_�a@_ABJ�587IE#<BEZQf5'A>Q'M'7I<B9:; P R�M'7Ü9K7I5'<YE#<BEZQf<BE G <B��< G O#5'A
U�;ZJ�EZM'9 3 U�J�D6<BE�9:;#J)U�M'U�O#AB589:<>M�E!~�liM"�vJL�'JL7��|<>RvD:O#TC;Ö9K7I5'<BE�<BEZQVJ ® 5 P U�A>J�D6587:J�EZM'9S5��85'<BAB5 2 A>J�9KM
U�JL7 P <>9$D:O#U	JL7I��<BD:J G A>J�587IE�<BEZQZ�8M�EZJ@�y<BABA(;#5��'J^9KM 2 J@TwM�E]9KJ�E(9|�y<>9:;�5iU�OZ7:J�A 3 JL�'M�ABOZ9:<>M�E#587 3 DKJ�587ITC;+~

¿(~ ª �+���$���#�8�� C� á }f7IO#5'O+þÿD�� ���'� ºd�-EZM'9:<>M�E�M'R21 M @�<d�g���?8Z�:cÖ<BD/5'D/R�M�AYA>M"�yD�u�p0OZU#U�M�DKJ�5����_�:� M �N�
è · <BE#TLAYO G J�DiDKJL�'JL7I5'A|<BE�DK9:5'E#TwJ�DiM'Rv5VD:O 2 EZJL9Ë�vM'7:=Lè Ó 9:;ZJ�Eõ9:;#J�J�E�TwM G <YEZQ��
Q'J�EZM'9 3 U�J��_M'R�è · <BD
1 M @�<>�g����<>R#<>9¸TwM G J�D¸R�M'7fè Ó M�E#A 3 M�E#TwJ'�]�y<>9:;S<YE#DK9K7IO#Tw9:<BM�E#D!9KMfTwM'U 3 <>9�9:;�589$�vM�O#A G 2 JzO#E G JL7IDK9KM�M G
2�3 9:;ZJ G J�TwM G <BEZQfU#7:M0TwJ�D:DL~�r�M G O#AY587I<>9 3 <BDÜTLA>M�DKJ�A 3 9:<>J G 9KM69:;ZJ@J ® <BDK9KJ�E#TwJ^M'R M �b;A���Y8g³��N@7Q?�:�?< K �:<d�T�
M'7^7IJLQ�O#AB587I<>9 3 <BE�9:;ZJfU�;ZJ�EZM'9 3 U�Ji9:;#589^TL5'E 2 JfTwM�E#TL<BDKJ�A 3 J ® U�7:J�D:DKJ G <BE�9:;ZJiQ'J�EZM'9 3 U�J6<BE�5�R�M'7 P
9:;�589-TL5'E 2 JVO�DKJ G 2(3 9:;ZJ G J�TwM G <BE#QxU#7IM�TwJ�D:D�~�ai9:;#JL7)EZM'9:<>M�E#D�M'R P M G O#AB587I<B9 3 G J�5'AY<BEZQs�y<>9:;
i?<d� K �:8 M �9��� P M G O#A>J�DL���T� K <d��Q�8ZB��	��c O @��:no���N@ P M G O�A>J�D@JL9:T8~>��587:J65'AYDKM)�vM'7:9:;NJ ® U�A>M'7I<BE#QZ~

mo9�TL5'E 2 JzM 2 DKJL7:�'J G 9:;#589�9:;ZJvU#7:M'U�JL7:9 3 M'R P M G O#AB587C<>9 3 5'OZ9KM P 589:<YTL5'ABA 3 7:J�DIO#A>9:D¸<BE P M'7:JvTwM P U�5'Tw9
Q'J�E#JL9:<BT�J�E�TwM G <YEZQ�D-5'E G 5�U	M'9KJ�E(9:<B5'A7�D� K �NM'R2�a�a@�<d�9@=��� K cj� G J�D:Tw7I< 2 J G 2 J�A>M"���:~ûmoE P M G O#AB587
7IJLU#7:J�DKJ�E(9:589:<>M�E#D_5'E 3 TI;#5'EZQ'J�<BEV9:;ZJ[Q'J�EZM'9 3 U�<YTfJ�E#TwM G <BEZQ�M'R¸5 P M G O#A>J'��J�<>9:;ZJL7 G OZJ[9KM�Q'J�E#JL9:<BT
<YEd´�OZJ�E#TwJ�DdM'7fJL7:7:M'7ID��	5&Î�J�Tw9:D65'ABA¸<BE#DK9:5'E�TwJ�DdM'R%9:;ZJ P M G O�A>J�<BEx9:;ZJ�U�;ZJ�EZM'9 3 U�J'~i¾dM�E Ø P M G O#AB587
7IJLU#7:J�DKJ�E(9:589:<>M�E#DL��M�E�9:;ZJ6M'9:;#JL7d;#5'E G �#587:J67:J�D:<YDK9:<>�'J[9KM-D:O�TI;�TwM P U�A>JL9KJS5'A>9KJL7C589:<>M�E#DL~|mo9y<BDy;#587 G
9KM G J�TL< G J�� O 69��8 M �?8|�y;#<YTI;âDITwJ�E#587I<>Ms<BD 2 JL9K9KJL7���D:<BE#TwJ P M G O#AB58767IJLU#7:J�DKJ�E(9:589:<>M�E#D 2 J�E#JwW�96R�7:M P
2 J�E#<BQ�ENTI;#5'EZQ'J�Dy�y;#<BABJiEZM�E Ø P M G O#AB587^7:JLU#7IJ�DKJ�E]9:589:<BM�E#D_587:J P M'7:J[7:M 2 O#D:9^9KM G J�A>JL9KJL7I<BM�O#D@M�EZJ�DL~

� ~ ° ���¸�¸���¸���$
'� á eyJ G O#E G 5'E#T 3 TL5'E P 5'E#<>R�J�DK9|<>9:D:J�A>R�589|�8587I<>M�O�D|A>JL�'J�ABD|5'E G <BE G <XÎ�JL7:J�E(9�R�M'7 P D|<BE
5'EsJL�'M�ABO#9:<>M�E#587 3 D 3 DK9KJ P ~iedJ G O#E G 5'E#T 3 M'R�9KJ�E�TwM�E(9K7I< 2 O#9KJ�Dy9KMV9:;ZJ�7:M 2 O#D:9:EZJ�D:DdM'R%9:;ZJ�D 3 DK9KJ P
<YE�9:;ZJ@R�5'TwJ_M'R	R
5'<BABOZ7:JzM'R	TwM P U	M�E#J�E]9:DÜM'7ÜU�7:M�TwJ�DIDKJ�DL~�h#M'7%<BE�DK9:5'E#TwJ'�]<>R�9:;ZJ@7:JLU#7:M G O#Tw9:<BM�E�5'E G9& M'7
G J�TwM G <YEZQ�U#7:M0TwJ�D:DKJ�D�587:J)JL7:7IM'7 Ø U#7:M�EZJ'��5'EÖJL�'M�AYOZ9:<>M�E#587 3 D 3 DK9KJ P TL5'E 2 J�EZJwW�9[R�7:M P ;��	� M �:c�698 K



»&º

�a�a@�<>��@=��� K c)�
J'~ÂQZ~>��9:;ZJ�Q'J�E#M'9 3 U	J�TwM�E(9:5'<BE#Di7:J G O#E G 5'E]9dQ'J�EZJ�D	�^M'70@A� K�M @�8Z��;��T�N@�<d�9@=��� K c#�
J'~ÂQZ~>�
9:;#J G J�TwM G <BEZQsU#7:M0TwJ�D:D�7:J�5 G D�9:;#J/Q'J�E#M'9 3 U	J P M'7:JV9:;#5'EkM�E#TwJ��:~kmoRy9:;ZJNU�;#J�EZM'9 3 U�JV<YD�U#7:M�EZJ
9KM�R
5'<BABO#7:J)M'RdTwM P U	M�E#J�E]9:D#�
J'~ÂQZ~>�vO#E#<>9:DL�ÜTwM�E#E#J�Tw9:<>M�E#DL�%DIO 2 Ø EZJL9.�zM'7:=0DL�|JL9:T8~D�:�z9:;ZJND 3 DK9KJ P TL5'E
2 J�EZJwW�9�R�7:M P 6`4d�	� M �:c�698 K �a�a@�<d�9@A��� K c8~Öjv;ZJ�EZM'9 3 U�<YT-7:J G O#E G 5'E#T 3 TL5'E 2 J/J�<>9:;ZJL7)� M 6 M � M ;�8 K ���
�
J'~ÂQZ~>� P O#A>9:<>U�ABJ�< G J�E(9:<BTL5'AdO�E#<>9:DL�^TwM�E#EZJ�Tw9:<BM�E#DL�_JL9:T8~D� M'7 i�<d� K �:8 M �9���!�
J'~ÂQZ~>� G <BDID:< P <BAY587�O�E#<>9:DL�
TwM�E�EZJ�Tw9:<>M�E#DL��JL9:T8~>��9:;#589yD:M P J�;ZM"�H< P U�587I9v9:;#JSD:5 P J[R
O#E#Tw9:<>M�EV�:~

mo9�<BD/�vM'7:9:;ÇEZM'9:<BEZQ�9:;#589NQ'J�EZM'9 3 U�<BTõ7:J G O#E G 5'E#T 3 G M�J�DVEZM'9�EZJ�TwJ�D:DI587I<BA 3 < P U�A 3 U�;#J�EZM'9 3 U�<BT
7IJ G O#E G 5'E�T 3 5'E G ��<YTwJ��'JL7ID:5�� G JLU�J�E G <BE#QsM�E�9:;ZJ�E�589:OZ7:J�M'Rf9:;ZJ G J�TwM G <BEZQÖU�7:M�TwJ�DID	�:~Çc_;#<BD
DI< P U�A 3 7:J�<>9KJL7I589KJ�DÜ9:;#J_< P U�M'7:9:5'E#TwJ@M'R	J ® 5 P <YE#<BEZQi9:;ZJ^J�E(9:<>7:J^7:JLU#7IJ�DKJ�E]9:589:<BM�E��
J�E#TwM G <BEZQ[5'DÜ�vJ�ABA
5'D G J�TwM G <BEZQd�Ü�y;ZJ�E G JwW�E#<BE#Q�U#7IM'U	JL7I9:<>J�DvM'R¸JL�'M�AYOZ9:<>M�E#587 3 D 3 DK9KJ P DL~ F ABDKM)E#M'9KJ69:;#589_9:;ZJL7IJS587:J
P 5'E 3 �@5 3 Dv9KM�7:J�5'AY<>ìLJ 2 M'9:;)Q'J�E#M'9 3 U�<BTi5'D%�vJ�ABA�5'DzU�;ZJ�E#M'9 3 U�<BT^7:J G O#E G 5'E#T 3 u 2(3 7:JLU�AY<BTL589:<>M�E)M'R
< G J�E]9:<YTL5'A�TwM P U�M�EZJ�E(9:D7�úD:9K7IO#Tw9:OZ7I5'A$7:J G O�E G 5'E#T 3 �%M'7 2(3 7:JLU�AB<BTL589:<>M�ENM'RÜR
O#E#Tw9:<BM�E#5'ABA 3 < G J�E(9:<BTL5'A
O�E#<>9:DL�8M'7 2(3S2 O#<BA G <BEZQ_<BE P M G O#A>J�D�M'7¸U�7:M�TwJ�DIDKJ�D¸9:;#589ÜTL5'E G 3 E�5 P <BTL5'ABA 3 7:J�D:9K7IO#Tw9:OZ7:Jv9:;ZJ P D:J�A>�'J�D
�d;ZJ�ENR
5'TwJ G �y<>9:;NR
5'<BABO#7:JdM'RÜTwM P U�M�EZJ�E(9:D^JL9:T8~��
�'M�E�¾iJ�O P 5'E#E+� ���'È ¼��:~

� ~   �����¸��� � �Y Í� á bvM P U�ABJ ® <>9 3 <BD_U�JL7I;�58U�DyM�E#J�M'R|9:;#J P M�D:9i< P U	M'7I9:5'E]9dU#7:M'U�JL7:9:<>J�DyM'R%5'E 3 JL�'M Ø
AYOZ9:<>M�E#587 3 D 3 D:9KJ P ~�liM"�vJL�'JL7���<>9[<BDi7I589:;ZJL7 G <gW�TLO#A>9i9KM�TI;#587C5'Tw9KJL7I<>ìLJ-D:589:<YDKR�5'Tw9KM'7C<BA 3 O�D:<BEZQV5'E 3
DI<BEZQ�A>J G JwW�E#<>9:<>M�E!~-mo9�<BDSU#7:M 2 5 2 A 3x2 J�DK969KMs9:;#<BE#=xM'R_TwM P U�A>J ® <B9 3 O#D:<BE#Q�DKJL�'JL7I5'A G <XÎ�JL7:J�E(9SEZM Ø
9:<BM�E#D6<BE#TLAYO G <BEZQZu
Q?�:�?< K �:<d����� KNM 1]6��g��q�8:�:c-M'RvQ'J�EZM'9 3 U�J�DL�w@�� KNM @�8S�>; KNM 1!69�l�Nq�8Z�:c8� KNM 1]6�<d�3�=�:8 M �����
�PQ�6d� K � & �:8Z12�	� KNM 1!69�l�Nq�8Z�:c�M'R¸J�5'TC;sM'R¸9:;#JSTwM P U�M�EZJ�E(9:DyM'R�9:;ZJSD 3 DK9KJ P �ú<BE#TLAYO G <BEZQ G J�TwM G <BEZQ�M'R
Q'J�E#M'9 3 U	J�D��!W�9:EZJ�DID[JL�&5'AYO#589:<>M�E+�+7:JLU�7:M G O#Tw9:<>M�E+��JL9:T8~D�:��5'E G U�JL7I;#58U�DiJL�'J�E�M'9:;#JL7 P J�5'D:OZ7IJ�D6<BE Ø
D:U�<>7:J G 2(3 8Z�_i M ��12���:8 M ���Z4d� M ��c.�
J'~ÂQZ~>�ZJ�E]9K7IM'U 3 �Z4[M�A P M'Q'M'7:M"�/TwM P U�A>J ® <>9 3 ��JL9:T8~D���
n¸<�uû{i<B9:5'E 3 <ú�
���'� ¿A�:~

F A>9:;ZM�O#Q�;�<>9)<BD�TLA>J�587)9:;�589)M�EZJN�vM�O#A G AB<>='JV9KMÖO#D:J�5�Q'J�EZJL9:<BTV7:JLU�7:J�DKJ�E(9:589:<>M�E�9:;#589-ABJ�5 G D�9KM
ABM"�vJL7-D 3 DK9KJ P TwM P U�ABJ ® <>9:<BJ�DL�%9:;ZJ P 5'E 3 <BE(9KJL7I5'Tw9:<BEZQ�J�A>J P J�E]9:D�M'Ri9:;ZJNJL�'M�ABO#9:<>M�E#587 3 D 3 DK9KJ P �
Q'J�E#JL9:<BTy7IJLU#7:J�DKJ�E(9:589:<>M�E#Dv5'E G 9:;ZJ�<>7%U�7:M'U�JL7:9:<>J�DL��5'E G 9:;#JyJ ® <BDK9KJ�E#TwJiM'R P 5'E 3 G <XÎ�JL7:J�E(9|=�<YE G D|M'R
TwM P U�A>J ® <>9:<>J�DL� P 58='J�<>9_;#587 G 9KM-587I7I<>�'JS589 M ���^D:TL5'AY587 P J�5'D:O#7:J[9:;#589_�vM�O#A G D:589:<YDKR 3 5'ABAú~

c_;�<BDNAB<BDK9/M'R�U#7:M'U�JL7:9:<>J�D��d5'A>9:;ZM�O#Q�; 2(3 EZM P J�5'E�D�TwM P U�A>JL9KJ'�6<YDNEZJL�'JL7:9:;ZJ�A>J�DID�7:J�A>JL�85'E(9�<BEÇ5'E
M'U�JL7I589:<>M�E#5'AYA 3 O#DKJLR
O#AiTI;#587I5'Tw9KJL7C<>ì�589:<>M�EÇM'R�JL�'M�ABOZ9:<>M�E#587 3 D 3 DK9KJ P DN<BE*Q'J�EZJL7I5'Aù�d5'E G 9:;ZJ G J�D:<BQ�E�M'R
EZJ�OZ7C5'A�587ITC;#<>9KJ�Tw9:OZ7:J�D[<YE�U�587:9:<YTLO#AB587�~ic$5 2 ABJ�¶�~ � <BABABO�DK9K7I589KJ�Dy5/TI;�587I5'Tw9KJL7I<>ì�589:<>M�EõM'R%9:;ZJ�JL�'M�AYOZ9:<>M�E#587 3
D 3 DK9KJ P U�7:M'U�M�DKJ G 2(3 rs<BABA>JL7@JL9y5'Aú~!� ���'�'� �:��9:;#589y�v5'D G J�D:Tw7I< 2 J G <BE�p�J�Tw9:<BM�E�¶�~ÂºZ~ � ~



» È

c¸5 2 A>JS¶�~ � jz7:M'U�JL7:9:<>J�D@M'R�9:;ZJ[Q'J�EZJL9:<YT[7:JLU#7:J�D:J�E]9:589:<>M�ExO#DKJ G 2�3 rx<BAYA>JL7@JL9y5'Aú~

jz7:M'U�JL7:9 3 p0589:<BDKW�J G Ì bvM P)P J�E(9:D
bvM P U�A>JL9KJ�E#J�D:D � Ê <>9:;V7:J�D:U	J�Tw9y9KM)R�JLJ G Ø R�M'7:�@587 G E#JL9Ë�vM'7:=�D�~
b@A>M�D:O#7:J ± m�E(�&5'AB< G E#JL9Ë�vM'7:=�DdTL5'E�7:J�DIO#A>9L~

c$M'U	M�ABM'Q�<BTL5'A$bvM P U�5'Tw9:EZJ�D:D � `fJL9KJL7 P <BEZJ G 2(3/2 5'T:= Ø U#7:M'U�58Q�589:<>M�E+~
h�O#E#Tw9:<>M�E#5'A¸bvM P U�5'Tw9:EZJ�DID � F AYDKM�U�M�D:D:< 2 ABJ'~

p�U�5'TwJ�p0TL5'AB5 2 <BAB<>9 3 � ÷2�b°��%�d<>9:;V7:J�DKU�J�Tw9_9KM-O�E#<>9:DL~
c_< P JSp0TL5'AB5 2 <BAB<>9 3 � ÷2�b°��%�d<>9:;V7:J�DKU�J�Tw9_9KM-O�E#<>9:DL~

}fJ�EZM'9 3 U�<BT6rsO#A>9:<BU�AB<BTL<>9 3 ± ¾iM)Q'J�EZM'9 3 U�<YT P O�A>9:<>U�AB<YTL<>9 3 ~
jv;ZJ�EZM'9 3 U�<YT[rxO#AB9:<>U�AB<BTL<B9 3 � `[<BTw9:589KJ G 2�3V2 5'T:= Ø U#7:M'U�58Q�589:<>M�E+~
a[E]9KM'Q'J�EZJL9:<YT[jzAB5'D:9:<BTL<>9 3 � ?@5'TI= Ø U#7IM'U�58Q�589:<>M�EsO#DKJ G R�M'7_9K7I5'<BE�<BEZQZ~

rxM G O#AB587I<>9 3 ± }iJ�E#M'9 3 U	JSM�E#A 3 DKU�J�TL<XW�J�D^TwM�E#EZJ�Tw9:<BM�E#DL~
}iJ�E#M'9 3 U�<BT & `fJ�TwM G <BEZQ-edJ G O#E G 5'E#T 3 ± afEZJ[Q'J�EZJSR�M'7_J�5'TC;xTwM�E�EZJ�Tw9:<>M�E+~

jz;ZJ�E#M'9 3 U�<BTfeyJ G O#E G 5'E#T 3 � �fE#<>9:D^5'E G P M G O#A>J�DL� 2 O#9@E#M'9yTwM�E#EZJ�Tw9:<>M�E�DL~
p�U�5'TwJ�bvM P U�ABJ ® <>9 3 � `[<BTw9:589KJ G 2�3 Q'J�EZM'9 3 U�JSD:<>ìLJ'~
c_< P J�bvM P U�ABJ ® <>9 3 � `[<BTw9:589KJ G 2(3 } F 5'E G 2 5'T:= Ø U#7:M'U�58Q�589:<>M�E!~

�kz5� -������d���5�5�3�p|

m�E�9:;#<BD�TI;#58U�9KJL7|�zJ^;#5"�'J_<BE(9K7:M G O#TwJ G 587I9:<XW�TL<B5'A0EZJ�OZ7C5'A(EZJL9.�zM'7I=�D|5'DÜ5i7:JLU�7:J�DKJ�E(9:589:<>M�E#5'A P J G <Y5yR�M'7
7:M 2 M'9dTwM�E(9K7:M�A$U#7:M'Q'7I5 P DL~^c_;ZJSD:O�<>9:5 2 <BAB<B9 3 M'R|DIO#TI;sEZJ�OZ7I5'A�EZJL9Ë�vM'7:=0DyR�M'7d7IM 2 M'9dTwM�E]9K7:M�A�DK9KJ P D_R�7:M P
5-E�O P�2 JL7_M'RÜ5 G �&5'E(9:58Q'J�DiM8Î	JL7IJ G 2�3 9:;ZJ�DKJ�E#JL9Ë�vM'7:=�D���<BE#TLAYO G <BEZQ�9:;ZJ�<>7d5 2 <BAB<>9 3 9KM/5 2 DKM'7 2sP M G JL7I589KJ
5 P M�O#E(9:DÜM'R�EZM�<BDKJ'�]Q'J�EZJL7I5'AB<>ìLJ_5'E G 7:J�DKU�M�E G 9KMSD:TwJ�E�587I<>M�D|EZM'9ÜJ�E�TwM�O#E]9KJL7IJ G J�587IAB<>JL7"��R�O�E#Tw9:<>M�E�7:J�AB<B5 2 A 3
<BEõ9:;ZJ-R�5'TwJ)M'R P M G J�DK96R
5'<BABO#7:J�Df5'E G P 5'A>R
O#E#Tw9:<BM�E#DiM'R@D 3 DK9KJ P TwM P U�M�EZJ�E]9:D��$5'E G < P U�M'7:9:5'E]9:A 3 �!9:;ZJ
U�M�D:D:< 2 <BAB<>9 3 M'RiA>J�587IE#<YEZQ�7:M 2 M'9 2 J�;#5��0<>M'7ID�9:;Z7IM�OZQ�;kJ ® U�JL7I<BJ�E#TwJ'~ Ê JNU#7:J�D:J�E]9KJ G 5 2 7C<>JLR G <BDITLO#D:D:<>M�E
M'R�EZJ�OZ7I5'AfEZJL9.�zM'7:=0D�5'E G M�OZ9:AB<BEZJ G DKM P J�58U#U#7:M�5'TC;ZJ�DN9KMÏD 3 E]9:;#J�D:<>ì�<BEZQ�D:O�TI;ÇEZJL9.�zM'7:=0D�<BE�TLABO G <BE#Q
5'A>Q'M'7I<B9:; P D�9:;#589 P M G <BR 3 �vJ�<>Q�;]9:D/�y<B9:;#<BE¶� O 69�?8 M ��8yW ® J G EZJL9.�zM'7I= 587ITI;�<>9KJ�Tw9:OZ7:J�DN5'E G 5'A>Q'M'7I<B9:; P D
9:;#589y589K9KJ P U#9_9KM G J�D:<>Q�EV9:;ZJ6EZJL9.�zM'7I=�587ITI;#<B9KJ�Tw9:OZ7:J�D_9:;#J P DKJ�A>�'J�DL~
Ê JV5'ABDKM�<YE]9K7:M G O#TwJ G JL�'M�ABOZ9:<>M�E#587 3 5'ABQ'M'7I<>9:; P DS5'DSA>M�M�DKJ-587:9:<>W�TL<B5'A P M G J�ABD6M'R 2 <>M�A>M'Q�<BTL5'A|JL�'M�ABO Ø

9:<>M�E#587 3 U#7IM�TwJ�D:D:J�D^9:;#589_�vM'7:=V<BENE#589:OZ7:J'~@p0O#TI;�JL�'M�ABOZ9:<>M�E#587 3 U#7IM�TwJ�D:D:J�D_587:J 2 J�TwM P <BE#Q�<YE#Tw7:J�5'D:<BE#Q�A 3
U�M'U�O#AB587+M��y<BEZQy9KMd5yE�O P�2 JL7!M'RZ5 G �&5'E(9:58Q'J�D¸M8Î	JL7IJ G 2�3 9:;ZJ P �&U�587:9:<BTLO#AY587IA 3 9:;#J�<>7�5 2 <BAY<>9 3 9KMyJ	W�TL<BJ�E]9:A 3
5'E G JwÎ�J�Tw9:<>�'J�A 3 D:J�587ITI;S�&5'DK9L�'TwM P U�A>J ® �&5'E G P O#A>9:< P M G 5'A'D:M�ABOZ9:<>M�E[DKU�5'TwJ�D�O#D:<YEZQ^AB<>9K9:A>J G M P 5'<BE Ø DKU�J�TL<XW�T
=0EZM"�yABJ G Q'J'~�c_;�<BD[;#5'D6< P-P J G <B589KJ)58U#U�AB<BTL589:<>M�E#D[<YE�9:;ZJ)D 3 E]9:;#J�D:<BD[M'R^EZJL9.�zM'7:=Ö587CTI;#<>9KJ�Tw9:O#7:J�DL��D:<BE#TwJ
D:O#TC;/JL�'M�ABOZ9:<>M�E#587 3 58U#U#7IM�5'TI;ZJ�D^5'ABABM"� P 5'E 3 G <XÎ�JL7:J�E(9zJ�ABJ P J�E]9:D@M'R�9:;ZJ[EZJL9Ë�vM'7:=0D^9KM 2 JfTwM Ø G J�D:<BQ�EZJ G

M'7-TwM Ø JL�'M�A>�'J G �
J'~ÂQZ~>�@9:;ZJ�E#JL9Ë�vM'7:=�587ITI;#<B9KJ�Tw9:OZ7:J'�^TwM�E#EZJ�Tw9:<>M�EÏ�zJ�<>Q�;(9:DL�^O#E#<B9�5'Tw9:<>�8589:<>M�E R�O#E�Tw9:<>M�E#DL�



»'¼

7I589KJ�DSM'R P OZ9:589:<>M�E�5'E G A>J�587CE#<BEZQZ��5'E G JL�'J�Eâ9:;#J-A>J�587IE#<YEZQN5'A>Q'M'7I<>9:; P �:~)moEâ5 G#G <>9:<>M�E!� 2(3 58U#U�7:M'U#7I< Ø
589KJ�A 3 G J�D:<>Q�E#<BE#Q�9:;ZJSW�9:EZJ�D:D_R
O#E#Tw9:<BM�E�O#DKJ G <BE�9:;ZJSJL�'M�ABO#9:<>M�E#587 3 5'A>Q'M'7C<>9:; P ��M�EZJ�TL5'EsO#DKJ�9:;ZJ�D:5 P J
D 3 DK9KJ P 9KM G J�D:<>Q�E�EZJ�OZ7C5'A�587CTI;#<>9KJ�Tw9:O#7:J�D%D:589:<YDKR 3 <BEZQ G <XÎ�JL7:J�E(9|DKJL9:DÜM'R	U�JL7:R�M'7 P 5'E#TwJ_5'E G O#D:JL7 Ø DKU�J�TL<XW�J G

TwM�E#DK9K7C5'<BE]9:D�~¸rxM'9:<>�8589KJ G 2(3 D:M P J@M'R#9:;ZJ�DKJv7:J�5'DKM�E#D��'�zJ G J�TL< G J G 9KM[5 G M'U#9�5'E�JL�'M�ABOZ9:<>M�E#587 3 58U#U#7:M�5'TC;
9KM)9:;ZJ G J�D:<>Q�EVM'R�EZJ�OZ7I5'A�EZJL9Ë�vM'7:=NTwM�E]9K7IM�ABA>JL7ID^R�M'7_7:M 2 M'9 2 J�;#5"��<>M'7CDL~
p0<YE#TwJ�9:;#J/J	W/TL<>J�E#T 3 5'E G J	W�TL5'T 3 M'Rd5'E 3 JL�'M�AYOZ9:<>M�E#587 3 G J�D:<>Q�EkD 3 DK9KJ P <BD�Tw7I<>9:<BTL5'AYA 3 Q'M"�'JL7IE#J G

2�3 9:;#J6J�E#TwM G <BEZQ P J�TC;#5'E#<BD P TI;ZM�D:J�E�R�M'7yDKU�J�TL<>R 3 <BE#Q�9:;#J6Q'J�EZM'9 3 U�J�Dd5'E G 9:;ZJ G J�TwM G <BE#Q P J�TI;#5'E�<BD P
R�M'7�9K7I5'E#DKR�M'7 P <YEZQ�9:;#J P <BE(9KM�U�;ZJ�EZM'9 3 U�J�DL�iJ ® 9K7IJ P JâTL587:J P O#DK9 2 Jõ9:58='J�EÝ9KM J�E#D:OZ7:Jõ9:;#589N9:;#J�DKJ
9Ë�vM P J�TC;#5'E#<BD P Di587IJ G J�D:<>Q�EZJ G �y<>9:;x9:;ZJ�58U#U�AY<BTL589:<>M�ExU#7:M 2 A>J P <BE P <BE G ~ic$M�5'< G 9:;#<BDiU#7:M0TwJ�D:DL���vJ
< G J�E(9:<XW�J G 5'E G R�M'7 P 5'AB<>ìLJ G 5�E(O PS2 JL7ÜM'R+U#7:M'U�JL7:9:<BJ�D�M'R�DIO#TI;-Q'J�EZJL9:<BT_7IJLU#7:J�DKJ�E(9:589:<>M�E#DL~Üc$M69:;ZJdJ ® 9KJ�E(9
U�M�D:D:< 2 A>J'�0�zJ�;#5��'J�9K7I<>J G 9KM/TI;#587C5'Tw9KJL7I<>ìLJ�J�5'TI;xU#7:M'U�JL7:9 3 <YE�O#E#5 P�2 <>Q�OZM�O�D P 589:;ZJ P 589:<BTL5'A$9KJL7 P D�~vmo9
<BD^M�O#7d;ZM'U�J[9:;#589d9:;ZJ�DKJSU�7:M'U�JL7:9:<>J�D@�y<BAYA+;ZJ�A>U�< G J�E(9:<>R 3 Q'M�M G TI;#M�<BTwJ�DyM'R�Q'J�EZJL9:<YT67:JLU#7IJ�DKJ�E]9:589:<BM�E#D_R�M'7
G <XÎ�JL7:J�E(9-58U#U�AY<BTL589:<>M�E#DL~ h#M'7/<YE#DK9:5'E#TwJ'�@D:OZU#U�M�DKJN�vJxE#JLJ G 9KM G J�D:<>Q�EÏEZJ�O#7:M�TwM�E(9K7:M�ABABJL7ID�R�M'7�7:M 2 M'9:D
9:;#589/;#5��'Js9KMâM'U�JL7I589KJs<BEÏ;#58ì�587 G M�O#D-5'E G � O 69��8 M �?8_O#EZ=0EZM"�dE�J�E]�0<>7:M�E P J�E]9:D�~ ½%® 5 P U�A>J�D)M'R[D:O#TC;
58U#U�AY<BTL589:<>M�E#D�<BE#TLABO G J-J ® U�A>M'7I589:<BM�E�M'RiO#EZ=0EZM"�dEâ9KJL7:7C5'<BE#DL�%E�O#TLA>J�587��@5'DK9KJ�TLA>J�5'E�OZU!�|Q'JLMÖ5'E G D:U�5'TwJ
J ® U�A>M'7I589:<>M�E!��JL9:T8~zp0<BE#TwJ^7IM 2 M'9:D%<BE�D:O#TC;�J�E]�0<>7:M�E P J�E]9:D%587:J_7:J�\�O#<>7:J G 9KMSU�AB5'E�5'E G J ® J�TLOZ9KJiDKJ�\(O#J�E#TwJ�D
M'RÜ5'Tw9:<>M�E#D �
�y;ZJL7:JSJ�5'TI;s5'Tw9:<>M�Ex<YE�5-DKJ�\�OZJ�E#TwJ P 5 3N2 J G JLU�J�E G J�E]9^M�E�U#7:JL�0<>M�O#D_5'Tw9:<>M�E�D_U�JL7:R�M'7 P J G
5'Dd�zJ�ABA$5'Dy9:;#J�DKJ�E#D:M'7 3 <BEZU�O#9:D	�:�#5-7IJ�TLOZ7:7:J�E(9yEZJ�OZ7C5'A�EZJL9.�zM'7:=x<BD_U#7IM 2 5 2 A 3 EZJLJ G J G ~^h�OZ7:9:;ZJL7��	<>R�9:;ZJ
D 3 DK9KJ P <BD�9KM 2 J/O�DKJ G 9KM G J�D:<>Q�E�7:M 2 M'9:D�TL58U�5 2 A>JVM'RdR�O#E�Tw9:<>M�E#<BEZQs<BE G <XÎ�JL7:J�E]9L��� O 6���8 M �?8vO#E#=�EZM��yE
J�E(��<>7IM�E P J�E(9:DL��9:;#J�7IM 2 M'9iTwM�E]9K7IM�ABA>JL7ID P O#DK9f;#5��'J�M�E(9KM'Q'J�EZJL9:<BT�U�AB5'D:9:<BTL<>9 3 �+<ú~ÂJ'~>��9:;ZJ�7:M 2 M'9:D P O�DK9 2 J
TL58U�5 2 ABJ�M'RyABJ�587IE#<BEZQ�R�7:M P 9:;ZJ�<>7�J ® U	JL7C<>J�E#TwJ�D�<BEÖ9:;ZJ/J�E(��<>7IM�E P J�E(9L~sc_;#J�;#58ì�587 G M�O#D�E�589:OZ7:J��
J'~ÂQZ~>�
<BE�E�O#TLA>J�5876�@5'DK9KJ/TLA>J�5'E(O#UV�_M'767:J P M'9KJ�E#J�D:D6M'R@9:;ZJ�J�E(��<B7:M�E P J�E(92�
J'~ÂQZ~>�Ü<BEõ9:;ZJ-TL5'DKJ-M'Rv7IM 2 M'9:DSO#DKJ G
9KM�J ® U�A>M'7:J G <BD:9:5'E]9VU�AB5'E#JL9:D	� P 58='J�D�<>9 G J�D:<B7I5 2 A>Js9:;#589N9:;ZJÖTwM�E(9K7:M�ABA>JL7CDVM'U	JL7C589KJ�7:M 2 O#DK9:A 3 <BE*9:;ZJ
R
5'TwJxM'R6TwM P U�M�EZJ�E(9-R
5'<BABO#7:J�D�JL9:T8~>�_�y;�<BTI;�TL5'ABABD)R�M'7-U�;ZJ�EZM'9 3 U�<BT�7:J G O#E G 5'E#T 3 M'R6D:M P JxR�M'7 P �
J'~ÂQZ~>�
G OZU�AB<BTL589:<>M�E�M'RdO#E#<>9:DL��AB<BE#=�DL�¸M'7 P M G O#A>J�DSM'R^9:;ZJ/E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7��:~�m�E�5 G#G <>9:<>M�E!�¸< P U�A>J P J�E(9:589:<>M�E
9KJ�TI;�EZM�A>M'Q 3 5'E G TwM�DK9�TwM�E#D:< G JL7I589:<>M�E#D P <BQ�;]96< P U	M�D:J�5 G�G <>9:<>M�E#5'A�TwM�E#D:9K7I5'<BE(9:D[M�EÖ9:;ZJ G J�D:<>Q�EõM'R@9:;ZJ
TwM�E(9K7:M�ABA>JL7�~�h#M'7-<YE#DK9:5'E#TwJ'�%;�587 G �@587:JV7:J�5'AB<>ì�589:<>M�E�O�D:<BEZQõTLOZ7:7:J�E(9�{dnÜp�mS9KJ�TC;#EZM�A>M'Q 3 �vM�O#A G 2 J�EZJwW�9
R�7:M P A>M0TL5'ABA 3 TwM�E#EZJ�Tw9KJ G � P M G O#AY587%EZJL9Ë�vM'7:=0D 2 O#<BA>9�R�7:M P D:< P U�A>J@U#7:M0TwJ�D:DKM'7CDL~ F ABD:M6J ® 9KJ�E G J G U�JL7I<>M G D
M'RZ5'OZ9KM�EZM P M�O�D!M'U�JL7I589:<>M�E P <>Q�;]9�7:J�\(O�<>7:J G J�D:<>Q�E�D+9:;#589�587:J%J	W�TL<>J�E(9�<BE[9KJL7 P D+M'R0U	M��zJL7¸TwM�E#D:O P U#9:<>M�E+�
JL9:T8~
m�E-M'7 G JL7@9KM G J�DI<>Q�E�5�7:M 2 M'9@TwM�E]9K7:M�AYA>JL7vDI589:<BDKR 3 <BE#QS9:;ZJ�DKJ P O#A>9:<>U�ABJ_U�JL7:R�M'7 P 5'E#TwJdTwM�E�DK9K7I5'<BE(9:DL�0M�EZJ



»�¿

P <>Q�;(9@7:J�DKM'7:9^9KM)5'EVJL�'M�AYOZ9:<>M�E#587 3 G J�D:<>Q�EV58U#U�7:M�5'TI;+~%moEND:O�TI;NTL5'DKJ�DL��5�E�O P�2 JL7^M'R�9:;ZJ�DKJ6TwM�E�DK9K7I5'<BE(9:D
9K7I5'E#DIAB589KJz<BE(9KMyU�7:M'U�JL7:9:<>J�D!9:;�589$�vJz;#5"�'J^< G J�E(9:<XW�J G <BE�p�J�Tw9:<>M�E�¶�~ È ~ � ~��iD:<YEZQy9:;ZJ�D:J'�&M�E#JzTL5'E�TI;ZM�M�DKJ@5'E
58U#U#7IM'U#7I<B589KJiQ'J�EZJL9:<BTf7:JLU�7:J�DKJ�E(9:589:<>M�EV9:;#589_TL5'E 2 JfO#DKJ G 9KM�JL�'M�A>�'J658U#U�7:M'U#7I<B589KJi7:M 2 M'9 2 J�;#5��0<>M'7IDL~Üm�E
9:;ZJdR�M�ABABM"�y<BE#QfTC;#58U#9KJL7IDz�vJyU#7:J�D:J�E]9%5'E�JL�'M�ABOZ9:<BM�E#587 3 58U#U#7:M�5'TC;)9KM�9:;ZJdD 3 E(9:;ZJ�D:<BDÜM'R+7IM 2 M'9 2 J�;�5��0<>M'7ID
R�M'7%5 2 M ®�Ø U�O#D:;�<BEZQi7:M 2 M'9Ü9:5'DK=��(�y;ZJL7:J^�vJyTC;ZM(M�D:Jy5[Q'J�EZJL9:<BT_7:JLU#7:J�DKJ�E(9:589:<>M�E 2 5'DKJ G M�E�9:;ZJyU#7:M'U�JL7:9:<>J�D
�vJS;#5��'J�< G J�E(9:<XW�J G <BEV9:;#<YD^TI;#58U#9KJL7"~



» �

¦ �Û�x�}�LÞ ß � ���âý&� � � ���x�����f���k*

m�E�9:;#<BD�TI;#58U�9KJL7|�zJ@�y<YABA]U�7:J�DKJ�E(9�5i9:5'DK=�9:;#589Ü7:J�\�O#<>7:J�D�5i7:M 2 M'9�9KM[TLA>J�587|5f7:M�M Pê2�3 U�O#D:;#<BE#Q 2 M ® J�D
<BEN9:;#JS7:M�M P 9KM�9:;ZJS�@5'ABABDL~_afOZ7yQ'M�5'A$<BD_9KM G J�DI<>Q�E�5'E�58U�U#7:M'U#7I<Y589KJSEZJ�OZ7I5'A�EZJL9Ë�vM'7:=�TwM�E(9K7:M�ABA>JL7d9:;#589
�y<BAYA!5'ABA>M��ê9:;ZJ�7:M 2 M'9y9KM/U�O#D:;x5'D P 5'E 3N2 M ® J�Di9KM/9:;ZJS�@5'ABABDi5'DyU�M�D:DI< 2 A>J'�#�d<>9:;#<BE�5�AB< P <B9KJ G 5 P M�O#E(9
M'R+9:< P J'~ Ê Ji�y<BABA#M�OZ9:AB<BEZJ^9:;#JdTwM�E#DK9K7C5'<BE]9:Dv5'D:DKM0TL<B589KJ G �y<>9:;)9:;#<BD|9:5'D:=)5'E G 587IQ�OZJyR�M'7z9:;#JdEZJLJ G R�M'7@5'E
JL�'M�ABOZ9:<BM�E#587 3 58U#U�7:M�5'TI;õ9KMV9:;ZJ G J�D:<BQ�E�M'RvEZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7IDL~ Ê J��y<BAYA�5'ABDKMVTwM P U�587IJ�9:;�<BDy9:5'D:=�9KM�5
E�O PS2 JL7vM'R!M'9:;ZJL7ID@TwM P)P M�E#A 3 U�OZ7CD:OZJ G <YE)JL�'M�ABOZ9:<BM�E#587 3 7:M 2 M'9:<BTLD���5'E G D:;ZM���9:;#589z9:;�<BD 2 M ®(Ø U�O�D:;#<BEZQ
9:5'DK=õM8Î�JL7ID P 5'E 3õP M'7:J-TC;#5'ABA>J�EZQ'J�D�~)hÜ<BE#5'ABA 3 �+�vJ)�y<YABA¸U#7:J�DKJ�E(96D:< P O#AB589:<>M�Eõ7IJ�D:O#A>9:DfM'R^5�E�O P�2 JL7[M'R
J ® U	JL7C< P J�E(9:D6<BEõ9:;ZJ)JL�'M�AYOZ9:<>M�E#587 3 D 3 E]9:;#J�D:<BD[M'R^EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CD[5'E GÖG J P M�E�DK9K7I589KJ-9:;#J-5 2 <BAB<B9 3 M'R
JL�'M�ABOZ9:<BM�EN9KM)U#7:M G O#TwJ G J�DI<>Q�E#D@�vJ�ABA!5 G 58U#9KJ G 9KM)9:;ZJSTwM�E#D:9K7I5'<BE(9:D_5'E G AB< P <>9:589:<>M�E#DvM'R�9:;ZJ[9:5'DK=	~

¦kz3s �)�<��Þ ß ����©x�3|��Ý���p�Y|�~����{�S���Y�3�3�Y§

c$J�ABA>JL7X� ���'� ºd��U#7:M'U�M�DKJ G 5'E)<BE(9KJL7:J�DK9:<YEZQ[9:5'DK=�R�M'7%D:9:O G 3 <BEZQf9:;ZJ^JL�'M�ABOZ9:<BM�E�M'R	TwM�E(9K7:M�A 2 J�;#5"��<BM'7IDÜ<BE
587:9:<XW	TL<B5'A]58Q'J�E(9:D|5'E G 7:M 2 M'9:DL~�c_;ZJ%9:5'D:=SJ�E(��<>7IM�E P J�E(9$TwM�E#D:<YDK9KJ G M'R�5iDI\(O#587IJ%7:M�M P M'R G < P J�E�D:<>M�EU°H±
°±TwJ�ABABDL�'�y;�<BTI;��@5'D|AB<>9K9KJL7:J G �d<>9:;1� 2 M ® J�DL�]5'D%D:;ZM"�dE)<BE�hÜ<>Q�OZ7:J_»�~ � ~|c_;ZJ@7:M�M P ;#5 G < P U�J�EZJL9K7I5 2 A>J'�
G J�AB< P <>9:<BEZQ��v5'AYABDL~
c_;#Jy7:M 2 M'9!�
M'7^58Q'J�E(9	�|;#5 G 9:;#Jd9:5'DK=-M'R!TLA>J�587I<BEZQ�9:;ZJi7:M(M PÐ2�3 U�O#D:;#<YEZQ[9:;ZJ 2 M ® J�Dz9KM�9:;ZJdJ�E�TLA>M�D Ø

<BEZQN�@5'ABABD�~)c_;ZJ�7:M 2 M'9S;#5 G J�<BQ�;]9SD:J�E#DKM'7ID[TL58U�5 2 A>J)M'R G JL9KJ�Tw9:<BEZQ 2 M ® J�D����@5'ABABDL��5'E G J P U#9 3 DKU�5'TwJ�DL~
c_;ZJ�D:J�DKJ�E#D:M'7IDy�vJL7:J�U�AB5'TwJ G 9KM/DKJ�E�DKJSM�EZJ�TwJ�ABA¸<BE�J�5'TC;sM'RÜ9:;ZJ�J�<BQ�;]9 G <>7:J�Tw9:<>M�E�Dy587:M�O#E G 9:;ZJ�7:M 2 M'9LþÿD
TLOZ7:7IJ�E]9zU	M�DI<>9:<>M�E+��5'DvDI;ZM"�yE 2(3 9:;ZJiDI;#5 G J G 7IJLQ�<>M�E�<YE-hÜ<>Q�OZ7IJi»�~·¶�~|c_;�O#DL��9:;ZJy7IM 2 M'9:Dv�vJL7:J7Q��	�YQ M �?8S��c
4>����@�8 K ��6=6R�N@8�Ü�y<>9:;s9:;ZJ�7IM 2 M'9 2 J�<BE#Q�\_�r8Z�9@ 2 J 3 M�E G M�EZJ)TwJ�AYAÜ<BEõJ�5'TI; G <>7:J�Tw9:<>M�E!~�c_;ZJ�DKJ�E�DKM'7IDf�vJL7:J
5'ABDKM65'DID:O P J G 9KM 2 JvW ® J G 9KM[9:;ZJ^7:M 2 M'9Ü5'E G ;ZJ�E#TwJ^�vJL7:J_5'D:D:O P J G 9KM[9:OZ7IE��y<B9:;�9:;#J^7:M 2 M'9L�]5'D|D:;ZM��yE
<BEVhÜ<>Q�OZ7IJS»�~·¶�~
?@5'DKJ G M�Eõ<>9:DfDKJ�E�DKM'7 3 <YEZU�OZ9:Di5'E G P J P M'7 3 �+9:;#J�7IM 2 M'9[TwM�O#A G TC;ZM�M�DKJ�9KMVU	JL7IR�M'7 P M�EZJ�M'Rz9:;Z7:JLJ

5'Tw9:<>M�E#D�u�R�M'7:�@587 G P M��'J'�|A>JLR�9S9:OZ7IE�9:;Z7IM�OZQ�; �8Á G JLQ'7:JLJ�DL��M'7S7I<BQ�;]969:O#7IE�9:;Z7:M�O#Q�; �8Á G JLQ'7:JLJ�DL~Vc_;ZJ



» �

hÜ<>Q�OZ7:JS»�~ � c_;ZJ 2 M ®�Ø U�O#D:;�<BEZQ�J�E]�0<>7:M�E P J�E]9L~

Turn
East (right)

hÜ<>Q�OZ7:JS»�~·¶ p�J�E#DKM'7CD_;#5��'J�5�7I5'EZQ'J6M'R¸M�EZJSTwJ�AYA!5'E G 587:J[W ® J G 9KM-9:;ZJ67:M 2 M'9L~

7:M 2 M'9y�@5'Dd9:;(O#Di<BE#TL58U�5 2 A>J[M'R P M���<YEZQ G <B58Q'M�E�5'ABA 3 9:;Z7:M�OZQ�;x<>9:D_J�E(�0<>7:M�E P J�E(9d5'E G TwM�O#A G M�E#A 3NP M��'J
<BE G <>7:J�Tw9:<BM�E#D%U�587I5'ABA>J�A�9KM�9:;#Ji�@5'ABABD�~�cy;ZJd7IM 2 M'9v�@5'D^5'D:D:O P J G 9KM�9:OZ7IE�8S�269�g� K �L�#<ú~ÂJ'~>�Z<>9z7IJ P 5'<BEZJ G <BE
9:;ZJ6D:5 P JSTwJ�ABA!58R�9KJL7yJ ® J�TLOZ9:<BEZQ)5)9:OZ7IEN5'A>9:;ZM�O#Q�;�<>9^�@5'D_EZM"�êR�5'TL<YEZQ)5 G <XÎ�JL7:J�E(9 G <>7:J�Tw9:<>M�E!~¸h�M'7:�v587 G
P M��'J�DL��M�E�9:;ZJ�M'9:;ZJL7i;�5'E G �#9KM�M'=N9:;ZJS7IM 2 M'9dR�7IM P M�EZJ�TwJ�ABA!9KM�9:;ZJ�EZJ ® 9L��<YE�9:;ZJ G <>7:J�Tw9:<>M�E�<BEN�y;#<YTI;
<>9v�v5'D@TLOZ7I7:J�E]9:A 3 R�5'TL<BE#QZ~|c$OZ7CE�5'Tw9:<>M�E�DzJ ® J�TLOZ9KJ G 2�3 9:;ZJf7:M 2 M'9v�zJL7:Jf5'A>�@5 3 D^TwM�E#D:< G JL7:J G DIO#TLTwJ�D:DKR
O#Aú�
5'A>9:;ZM�O#Q�;VR�M'7:�@587 G P M"�'J�DyTwM�O�A G R�5'<YA	O�E G JL7@9Ë�vM-TL<>7ITLO P DK9:5'E#TwJ�DL~%h�<B7IDK9L�Z<>R�9:;#JL7:J[�v5'Dy5��v5'ABA+<YEVR�7:M�E(9
M'R!9:;ZJi7:M 2 M'9L�Z<>9@TwM�O#A G EZM'9 P M"�'J6<BE(9KM�9:;#Jd�@5'ABA��
M'7vU�O#D:; 2 M ® J�Dv9:;Z7IM�OZQ�;-9:;#J P �:~zp�J�TwM�E G �09:;ZJi7:M 2 M'9
TwM�O#A G EZM'9dU�O#D:; P M'7:J�9:;#5'E�M�E#J 2 M ® 589i9:;ZJ�D:5 P J�9:< P J'~dh#M'7[<BE#DK9:5'E#TwJ�<BExh�<BQ�OZ7:J�»�~ � �+<>R�9:;ZJ�7:M 2 M'9
�@5'E]9KJ G 9KM P M"�'JiR�M'7I�v587 G �(9:;ZJ P M"�'Jf�vM�O#A G R
5'<BA 2 J�TL5'O�DKJy9:;ZJL7IJd587:Ji9Ë�vM 2 M ® J�D@<BE�R�7:M�E(9zM'R+9:;#Jy7:M 2 M'9
5'E G <>9[<BDfM�E�A 3 TL58U�5 2 ABJ�M'R%U�O#DI;#<BEZQ/589 P M�DK9fM�EZJ'~�c_;ZJ�W�7CDK9[TwM�E#DK9K7I5'<BE(9f�v5'DSDKM P JL9:;#<BE#Q/�vJ��vM�O#A G
J ® U	J�Tw9L�|;#M"�vJL�'JL7��Ü9:;ZJVDKJ�TwM�E G TwM�E#DK9K7I5'<BE(9��v5'D�Tw7I<>9:<BTL5'Az9KMs9:;ZJ-U�JL7:R�M'7 P 5'E#TwJ�M'R^9:;ZJ/7:M 2 M'9�D:<BE�TwJ-<>9
U#7:JL�'J�E(9KJ G 9:;ZJ-7:M 2 M'96R�7:M P TwM�ABA>J�Tw9:<BE#Q P O�A>9:<>U�A>J 2 M ® J�D�5'E G U�O�D:;#<BEZQV9:;ZJ P 9KM�9:;#J-�@5'ABABD[9KM'Q'JL9:;ZJL7"~
c_;ZJ[7IM 2 M'9:D_�zJL7:JS9:;(O#D_R�M'7ITwJ G 9KM P M"�'J 2 M ® J�D_9KM)9:;ZJ[�@5'ABABD_M�EZJ6589y5�9:< P J'~



º Á

Ê ;#589 P 5 G J[9:;ZJ67:M 2 M'9_9:5'D:=/JL�'J�Ex;#587 G JL7y�v5'Dy9:;ZJS<BE#5 2 <BAB<>9 3 M'R�9:;ZJ67:M 2 M'9^9KML@������ K �!D:O#TC;NR
5'<BA>J G
P M��'J P J�E]9:D�~dh#M'7[<BE�DK9:5'E#TwJ'��<BR¸9:;#JS7:M 2 M'9d;�58U#U�J�EZJ G 9KM 2 JS58Q�5'<BE#DK9i5-�@5'ABA$5'E G 589K9KJ P U�9KJ G 9KM P M��'J
R�M'7:�v587 G �(9:;#J P M��'Jf�zM�O#A G R
5'<BAú~¸ldM��zJL�'JL7"�#M"�y<YEZQ�9KM�<>9:Dv<BE#5 2 <YAB<>9 3 9KM G JL9KJ�Tw9^D:O#TC;-R
5'<BABOZ7IJ�DL�]9:;ZJi7:M 2 M'9
�vM�O#A G TwM�E�D:< G JL7z9:;ZJ P M��'J[D:O#TLTwJ�D:DKR
O#Aú~¸h#M'7@M 2 ��<>M�O�D%7:J�5'D:M�E#D%9:;�<BD%;#5 G O#E G J�D:<>7I5 2 ABJv7IJLU	JL7CTLO#D:D:<>M�E�DÜM�E
9:;ZJ 2 J�;#5"��<BM'7ID@M'R$9:;#J67:M 2 M'9L~
c_;#J�DKJ�TwM�E#DK9K7I5'<BE(9:DL��E#5 P J�A 3 ugAB< P <B9KJ G DKJ�E�DKM'7�7I5'EZQ'J�DL��7:J�D:9K7I<BTw9KJ G P M��'J P J�E]9:D��-AB< P <B9KJ G 2 M ®�Ø

U�O#DI;#<BEZQ�5 2 <BAB<>9 3 ��5'E G 9:;#J/<BE�5 2 <BAB<>9 3 9KM G JL9KJ�Tw9�R
5'<BA>J G 5'Tw9:<>M�E#D P 58='J/9:;#J�9:5'DK=��'JL7 3 ;�587 G �Ü5'E G 9:;ZJ
G J�D:<BQ�EVM'R�5'E�58U#U#7:M'U#7C<B589KJf7:M 2 M'9yTwM�E]9K7IM�ABA>JL7y< P-P J�E#DKJ�A 3 TI;#5'ABABJ�EZQ�<BEZQZ~

Ò ¬ ² ¬ ² © ���$�] &��
 §!ª ���
�� ���������, ° ��1%�#   �	�	 "�&��� Ô �&�����&�����

c$J�ABA>JL7iO#DKJ G 5N}iJ�EZJL9:<YTSjz7:M'Q'7I5 P)P <YEZQ)R�7I5 P JL�vM'7:=N9KM�JL�'M�AB�'J�7:M 2 M'9 2 J�;�5��0<>M'7yU#7IM'Q'7I5 P DdR�M'7i9:;ZJ
2 M ®�Ø U�O#D:;�<BEZQ^9:5'DK=	~$lf<BD¸< P U�M'7:9:5'E(9�TwM�E(9K7I< 2 OZ9:<BM�E6�@5'D�9:;ZJ@5 G#G <B9:<>M�E[M'R^Q?�3�=���¸<BEZR�M'7 P 589:<>M�ES9KMiDK9:5'E G 587 G
}iJ�EZJL9:<YTdjz7:M'Q'7I5 P)P <BEZQZ~�moE/U�587I9:<BTLO#AB587��0;#<BDzJL�'M�A>�'J G 58Q'J�E(9:Dy;#5 G 5'TLTwJ�D:D@9KM-¶ Á 8Z�9@A��qA�a@,1,�	1 M �?c)���g� O
1,�	�`�ZQz�y;#<BTC;)9:;ZJ 3 TwM�O�A G O�DKJd9KM�7:J P J PS2 JL7vU�5'DK9@<BEZR�M'7 P 589:<>M�E+~�c_;ZJiJL�'M�A>�'J G U#7:M'Q'7C5 P D@TwM�O#A G P 58='J
O#DKJ�M'R �LÁ U�7:J G JwW�EZJ G R
O#E#Tw9:<BM�E#DfR�M'7S7:J�5 G <BEZQ�D:J�E#DKM'7 3 5'E G P J P M'7 3 G 589:50��U�JL7:R�M'7 P <BEZQ P 589:;#J P 589 Ø
<BTL5'AÜM'U�JL7I589:<BM�E#D6M�Eâ9:;ZJ P �$TwM P U�587I<BEZQ�E�O P JL7C<BTL5'A|\�O#5'E]9:<B9:<>J�DL� 2 7I5'E#TI;�<BEZQZ��5'E G �_7I<>9:<YEZQV9KM�<BE G J ® J G
P J P M'7 3 J�A>J P J�E]9:DL~
c$J�ABA>JL76O#D:J G J�E]�0<>7:M�E P J�E]9:D6M'RvD:<BìLJ�¼j±û¼NTwJ�ABAYD[�y<>9:;�D:< ® 2 M ® J�D[7I5'E G M P A 3 U�AB5'TwJ G <BEõ9:;ZJ�<BE#EZJL7

º ±Ùº�Q'7I< G ~ ½ 5'TI;û58Q'J�E]9x�v5'D�<YE]9K7:M G O#TwJ G <YE*5Ï7I5'E G M P TwJ�ABA[<YE�9:;ZJÖ587:J�E#5 �
R
5'TL<BEZQÏ5�7C5'E G M P
G <>7IJ�Tw9:<>M�E^�:�^5'E G 5'AYA>M"�vJ G 5 P 5 ® < P O P M'R �8Á DI< P O�AB589:<>M�E�9:< P J�DK9KJLU�D��y<>9:;#<YEk�y;#<BTC;Ï9KM P M"�'Jõ9:;ZJ
2 M ® J�Dv9KM�9:;ZJi�@5'ABABDL~�m�E-J�5'TC;V9:< P JdD:9KJLU!�09:;ZJi58Q'J�E(9^DKJ�E#DKM'7CDzDKJ�E�DKJ G 9:;#JiTwM'7:7IJ�DKU�M�E G <BEZQ�TwJ�ABA�9KM��y;#<YTI;
9:;ZJ 3 �vJL7:J_9:O#EZJ G ��7:JL9:OZ7IE�<BEZQ[5[�85'ABOZJ_M'R Á � � �(M'7v¶[TwM'7I7:J�DKU�M�E G <BE#Qi9KM�5'E)J P U#9 3 TwJ�ABAú�]5 2 M ® �(M'7z5[�@5'ABA
7:J�DKU�J�Tw9:<>�'J�A 3 ~_�iDI<BEZQ)9:;ZJ�D:J�DKJ�E�DKM'7 3 <BEZU�OZ9:D_5'E G <>9:DdD:9:589KJt�ú<BE G J ® P J P M'7 3 �@<YEZR�M'7 P 589:<>M�E+�#9:;#J�58Q'J�E(9
2 J�;#5��0<>M'7�U#7:M'Q'7I5 P G JL9KJL7 P <YEZJ G 5'E�58U#U#7:M'U�7I<B589KJ-5'Tw9:<>M�E�9KMsU�JL7:R�M'7 P 5'E G 9:;ZJ/58Q'J�E(9��v5'D P 5 G J�9KM
J ® J�TLOZ9KJS9:;ZJ65'Tw9:<BM�E+~ F 9_9:;ZJSJ�E G M'R�9:;ZJ6D:< P O#AB589:<>M�EVU�JL7I<BM G ��J�5'TI; 2 M ® 58Q�5'<BE#DK9y5)�v5'ABA��@5'D_5"�v587 G J G

M�EZJ6U�M�<BE(9^�y;#<YA>J 2 M ® J�DyU�O#D:;#J G <BE]9KM�TwM'7IEZJL7IDyJ�587IEZJ G 5'E�J ® 9K7I5-U�M�<BE]9L~zc_;(O�DL�#9:;ZJ P 5 ® < P O P W�9:EZJ�D:D
589K9:5'<BE#5 2 A>J[<BEV9:;#<BDvJ�E(��<>7IM�E P J�E(9v�@5'D �LÁ �ú5'ABA+DI< ® 2 M ® J�D^5'A>M�EZQ��@5'ABABDv�y<B9:;�R�M�OZ7^M'R¸9:;ZJ P <BENTwM'7IE#JL7ID	�:~
½ 5'TC;�58Q'J�E]9��@5'D�<BE(9K7:M G O#TwJ G <BE]9KMsº Á D:O#TC;�7C5'E G M P J�E]�0<>7:M�E P J�E]9:D�5'E G <>9:D�5"�'JL7I58Q'J�U�JL7:R�M'7 P 5'E#TwJ
M"�'JL7d9:;ZJ P �@5'D G J�TLAB587:J G <>9:DvW�9:EZJ�D:DL~Üh#M'7yR�OZ7I9:;ZJL7 G JL9:5'<BABDv7:JLQ�587 G <BEZQ�9:;#<BDvJ ® U�JL7I< P J�E]9L�09:;ZJ[7IJ�5 G JL7_<BD
7:JLR�JL7:7:J G 9KM��úc�J�ABABJL7�� ���'� ºd�:~
c$J�ABA>JL7_U�JL7:R�M'7 P J G 5-E�O PS2 JL7_M'R�JL�'M�ABO#9:<>M�E#587 3 J ® U	JL7C< P J�E(9:D^�y<>9:; G <XÎ	JL7IJ�E]9_=0<BE G D@M'R|58Q'J�E]9:DL~@liJ



º �

R�M�O#E G 9:;#589_�d<>9:;ZM�OZ9_5'TLTwJ�D:Dd9KM-<BE G J ® J G P J P M'7 3 9:;ZJ6JL�'M�A>�'J G U#7:M'Q'7I5 P DyU�JL7:R�M'7 P J G 7I589:;ZJL7_U�M�M'7IA 3 �
TL5'O#D:<YEZQx9:;#J 2 M ®(Ø U�O�D:;#<BEZQx58Q'J�E]9�9KMõM 2 9:5'<BEk5'E�5"�'JL7I58Q'JNW�9:EZJ�DID�M'RdA>J�D:D�9:;#5'E Á ~ È U�M�<BE]9:D�U�JL7�9KJ�DK9L~
m�Eâ9:;ZJVDKJ�TwM�E G J ® U�JL7I< P J�E(9L�¸c$J�ABA>JL7�U#7:M���< G J G 9:;ZJV58Q'J�E(9:D��y<>9:;�5�R�M�OZ7:9:;�5'Tw9:<>M�E�9:;#589�J�E#5 2 A>J G 9:;ZJ
58Q'J�E(9:DS9KMxU	JL7IR�M'7 P 7C5'E G M P Ø �@5'A>=0DL~ Ê ;#<BA>J�9:;ZJ�W�7IDK9[9:;Z7:JLJ�5'Tw9:<>M�E#D6�vJL7:J)9:;#J-D:5 P J-5'D 2 JLR�M'7:J'�$9:;ZJ
R�M�OZ7:9:;/5'Tw9:<>M�E+�0�y;ZJ�E�TI;ZM�DKJ�E 2�3 9:;ZJfTwM�E]9K7IM�A�U�7:M'Q'7I5 P �05'ABA>M��zJ G 9:;ZJf58Q'J�E]9@9KM�7I5'E G M P A 3 TI;ZM�M�DKJ[5'E G
U�JL7:R�M'7 P M�E#J�M'Rz9:;ZJ�9:;Z7:JLJ�5'Tw9:<>M�E#D�~ Ê <B9:;x9:;�<BD � M 8SQ��0Q M <d� K �w��JL�'M�ABOZ9:<>M�EsU#7:M G O#TwJ G U#7:M'Q'7C5 P D.�ú5'E G
;ZJ�E#TwJ_58Q'J�E(9:D	�¸�y<>9:;�< P U�7:M"�'J G W�9:EZJ�D:DKJ�DL�(5'A 2 J�<>9��y<>9:;�5��'JL7C58Q'JyW�9:E#J�D:DKJ�D|A>J�DID�9:;#5'E � ~ Á U�M�<BE(9ÜU�JL7Ü9KJ�DK9L~
c$J�ABA>JL7f5'ABDKM/JL�'M�A>�'J G 1,�	�`�3����58Q'J�E(9:D[9:;#589[;#5 G 9:;ZJ�5 2 <BAB<>9 3 9KMV5'TLTwJ�DID[5'E G O#DKJ�<BE G J ® J G P J P M'7 3 ~

liJ�R�M�O#E G TwM�E#DI< G JL7I5 2 ABJ�< P U#7:M"�'J P J�E]9[<BExW�9:EZJ�DIDfM"�'JL7S58Q'J�E(9:D6�y<B9:;ZM�OZ9fD:O#TI; P J P M'7 3 5 2 <YAB<>9:<>J�DL~[m�E
U�587:9:<YTLO#AB587��858Q'J�E]9:D|�y<>9:; P J P M'7 3 � 2 O#9��y<>9:;#M�OZ9¸5'O#9KM P 589:<BTL5'ABA 3 G JwW�EZJ G R�O�E#Tw9:<>M�E#Dx� F `fhÜD	�:�]M 2 9:5'<BEZJ G
5'EÖ5"�'JL7I58Q'J-W�9:EZJ�D:D[M'R@5 2 M�OZ9S»�~ Á U�M�<BE(9:DfU	JL7[9KJ�D:9L�$�y;�<BA>J P J P M'7 3 58Q'J�E]9:D�O#D:<YEZQ F `fhÜD6U�JL7:R�M'7 P J G
P O#TI; 2 JL9K9KJL7��^�y<>9:;�5��'JL7I58Q'JõW�9:E#J�D:DKJ�D�M'R[ºZ~·¶ È U�M�<BE(9:D)U�JL7�9KJ�DK9L�úc$J�ABA>JL7"� ���'� ºd�:~gc_;ZJ 2 J�DK9-58Q'J�E(9
U#7:M'Q'7C5 P G <BD:TwM��'JL7:J G 2�3 JL�'M�ABOZ9:<>M�EN7IJ�D:O#A>9KJ G <BEN58Q'J�E(9_W�9:EZJ�D:D^M'R¸ºZ~Âº-U�JL7@W�9:EZJ�DID^9KJ�DK9L~
? 3 DK�y<>9:TC;#<BEZQfM8Î�DKU�J�TL<XW�T P J P M'7 3 J�A>J P J�E(9:D%5'E G DKJ�E#DKM'7ID��]c�J�AYA>JL7|5'ABDKM6< G J�E]9:<XW�J G 9:;#J^7:M�A>J^U�AB5 3 J G

2�3 9:;ZJ�D:J6<BE/9:;ZJfW�9:EZJ�D:D:J�D@M'R$9:;ZJ P J�E]9:5'A+58Q'J�E(9:DL~%liJ[R�M�O#E G 9:;#589 G 5 P 58Q'J[M'R P J P M'7 3 TwJ�AYABD@A>J G 9KM-5
P 587:='J G 7:J G O#Tw9:<>M�EV<BEV58Q'J�E(9^W�9:EZJ�DIDL~ÜldJ65'AYDKM�M 2 DKJL7:�'J G 9:;�589^9:;ZJfJwÎ	J�Tw9_M'R�DKJ�E#D:M'7 G 5 P 58Q'J[M�EN58Q'J�E(9
W�9:EZJ�DID G JLU�J�E G J G M�E/9:;ZJiU	M�DI<>9:<>M�E)M'R�9:;ZJiTwM'7I7:J�DKU�M�E G <BE#QSDKJ�E#DKM'7"~¸m�E�U�587:9:<BTLO#AY587�� G 5 P 58Q'Ji9KM�DKJ�E#D:M'7ID
A>M0TL589KJ G 9KM�D:J�E#DKJ[TwJ�ABABD G <B58Q'M�E#5'AYA 3 5'Tw7:M�D:DvR�7:M P 9:;ZJd7IM 2 M'9vU�M�D:<>9:<>M�E G < G EZM'9^5&Î	J�Tw9@9:;ZJiW�9:E#J�D:D%M'R$9:;ZJ
58Q'J�E(9L~vliM"�vJL�'JL7��+DKJ�E#D:M'7ID_A>M0TL589KJ G 9KM�DKJ�E#DKJSTwJ�AYABD^9KM-9:;#J6¾dM'7I9:;+��p�M�O#9:;+� ½ 5'D:9L��5'E G Ê J�D:9 G <>7IJ�Tw9:<>M�E#D
�
�y<>9:;õ7IJ�DKU�J�Tw9[9KM�5V¾dM'7:9:;ÖR�5'TL<BE#Q/7IM 2 M'9	�_U�AB5 3 J G 5NTw7C<>9:<BTL5'A�7:M�A>J�<BE G JL9KJL7 P <BE#<YEZQ-9:;ZJ)58Q'J�E(96W�9:EZJ�D:D
5'E G 9:;#J�<>7 G 5 P 58Q'J�A>J G 9KM-5)D:<BQ�E#<XW�TL5'E(9 G 7:M'U�<BEN58Q'J�E(9yU�JL7:R�M'7 P 5'E�TwJ'~
F A>9:;ZM�OZQ�;�c$J�ABA>JL7[�@5'D65 2 ABJ�9KMx< G J�E(9:<>R 3 9:;#58921,�	1 M �?c��v5'DSTw7I<>9:<BTL5'A�R�M'7SD:O#TLTwJ�DIDKR�O�A 2 M ®(Ø U�O�D:;#<BEZQ

2 J�;#5��0<>M'7ID��0;#J[�v5'D_O�E#5 2 A>Ji9KM����9����c_³��_9:;ZJ[JL�'M�A>�'J G 7:M 2 M'9@TwM�E(9K7:M�A+U�7:M'Q'7I5 P D^9KM G JL9KJL7 P <BEZJ 4 M �Ö9:;ZJ
7:M 2 M'9:D%O�DKJ G 9:;ZJ�<>7 P J P M'7I<>J�D|9KM�5'TI;�<>JL�'Jy9:;ZJ�<B7ÜW�9:EZJ�D:D:J�DL~�ldJd�v5'D%9:;(O#DzO#E#5 2 ABJv9KM K 4>����� K ���	�?8D³5�'�_;����`�
\��	4>��B�8 M ��Q%<BE�9:;#J 2 M ®�Ø U�O#D:;�<BEZQ[J�E(��<>7IM�E P J�E(9L~ F D|�d<BABA 2 J�TwM P JdTLABJ�587vAB589KJL7"�]9:;Z7:M�O#Q�;)M�OZ7v5'E#5'A 3 D:<BDÜ�vJ
;#5"�'J 2 JLJ�EN5 2 A>J[9KM-TC;#587I5'Tw9KJL7I<BìLJ�D:O#TLTwJ�DIDKR�O�A 2 M ®(Ø U�O#D:;#<BE#Q 2 J�;#5"��<BM'7IDL~

Ò ¬ ² ¬ Ã   �	�â�¸�#�8�������Ï "� £  �«$�(� � �#�_æ+�-�
� §!ª ���
�� ������$�#�"� ° ��1%�# ���
��

rxM�DK9)M'Ri9:;ZJN7:M 2 M'9�9:5'DK=0D)O#DKJ G <YEà�	B M �r<R�:8 M �9���?c%� M \ M �:8 K Q�DK9:O G <>J�D�;#5"�'J 2 JLJ�E�D:< P U�ABJ��8587I<B5'E(9:D
M'R 2 5'D:<BT�E#5��0<>Q�589:<>M�E 2 J�;#5"��<>M'7CDdAB<B='J�M 2 D:9:5'TLA>J�5��'M�< G 5'E�TwJ��
h�ABM'7:J�5'EZM�u¯r�M�E G 5 G 50� ���'� ºR
�edJ 3 E#M�A G DL�
���'� º�5>�:�@Q'M�5'A_58U#U#7IM�5'TI;#<BE#Qj�
lf587:�'J 3 ���7���D�Y� ���'� ºd�:�@�@5'ABAvR�M�AYA>M"�y<YEZQ��
edJ 3 E#M�A G DL� ���'� º 2 
^q%5 P 5'O#TC;#<



º]¶

u ?vJLJL7�� ���'� ºd�:�dAB<>Q�;(9)M'7-9:587:Q'JL9/R�M�ABA>M"�d<BEZQv�ËbvM�A>M P�2 JL9K9:<!u `iM'7C<>Q'MZ� ���'� ¶��:�_R�JLJ G <BEZQ��úrxJ�E#TwìLJL7#u
?vJ�A>JL�6� ���'� ºR
 Ê 5'A>='JL7"� ���'�'È �:��;ZM P <BE#QZ� P 58ìLJ�M'7f9K7I5'<BA¸A>J�587IE#<YEZQ��ú4[M'ì�50� ���'�0� 
¸b@M�ABAB<BE#D!u�J]JwÎ	JL7CDKM�E+�
���'�0� �:�!D:< P U�A>J6J ® U�A>M'7I589:<BM�E%�
n�JL�d<BD.�_�F���D�Y� ���'� ¶>
!rx<BQ�AB<BEZML�_�F���D�Y� ���'� ºd�:�+JL9:T8~dm�EsTwM�E]9K7I5'D:9L�	9:;#J 2 M ®�Ø
U�O#DI;#<BEZQd9:5'DK= G J�DITw7I< 2 J G 5 2 M��'Jy;#5'D�5[E(O PS2 JL7�M'R�D:5'AY<>J�E]9�U#7IM'U	JL7I9:<>J�D�9:;�589 P 58='J_<>9�D:<>Q�E#<XW	TL5'E]9:A 3�P M'7:J
<BE(9KJL7:J�DK9:<BE#Q)5'E G TI;#5'AYA>J�EZQ�<BEZQZ~
hÜ<>7ID:9:A 3 �z9:;#J 2 M ®�Ø U�O#D:;#<YEZQõ9:5'DK=Ï<BD�@�c��9��1 8 K �_<YEk9:;ZJxDKJ�E�DKJ�9:;#589)9:;#J�7:M 2 M'9-TL5'Eÿ���������)<>9:D�M��yE

J�E(��<>7IM�E P J�E(9!5'E G ;ZJ�E#TwJ%JwÎ	J�Tw9¸<>9:Ddn��:���	QNQ��g���9@5Q K ��6Y�w~Üh#M'7�<BE#DK9:5'E�TwJ'��D:OZU�U	M�D:J¸9:;#J|7:M 2 M'9!<BD!<BE(9K7:M G O#TwJ G
<BE�5'E�J�E]�0<>7:M�E P J�E]9dTwM�E]9:5'<BE�<BEZQ)D:< ® 2 M ® J�DL�#�d;ZJL7:JSEZM-9Ë�vM 2 M ® J�Dy587IJS9KM'Q'JL9:;ZJL7�~y}f<B�'J�E�9:;#<BDyDK9:589KJ�M'R
9:;ZJ[J�E(��<B7:M�E P J�E(9L�Z9:;ZJ P 5 ® < P O P W�9:EZJ�D:Dy589K9:5'<BE#5 2 A>J 2�3 9:;#J[7:M 2 M'9_<BD �LÁ �ú5'ABA+D:< ® 2 M ® J�D_58Q�5'<BE#D:9_9:;ZJ
�@5'ABABDL�!�d<>9:;õR�M�O#76M'Rz9:;#J P <BE�TwM'7IE#JL7ID	�:~)¾iM"�¯D:OZU#U�M�DKJ�9:;ZJ�7:M 2 M'9 P M"�'J�DS<YE�D:O#TI;â5N�v5 3 9:;#5896R�M�OZ7
2 M ® J�D%587:JdDKM P J�;ZM��*TwM�ABABJ�Tw9KJ G 9KM'Q'JL9:;ZJL7@<BE�9:;ZJ P < G#G ABJzM'R+9:;ZJd587:J�E#56<BE�9:;#J_R�M'7 P M'R+56TLA>M�DKJ G D:\�O#587:J'~
p0<BE�TwJ69:;ZJS7IM 2 M'9iTL5'E#EZM'9iU�O#D:; P M'7:JS9:;�5'E�M�EZJ 2 M ® 589f5-9:< P J'��<>9iTL5'E#EZM'9yU�O#D:;�5'E 3 M'RÜ9:;ZJ�DKJ 2 M ® J�D
9KM�9:;ZJV�@5'ABAú~Öc_;ZJ P 5 ® < P O P 589K9:5'<BE#5 2 A>J/W�9:E#J�D:D�;#5'D�EZM"� G 7:M'U#U�J G 9KM�º��
9.�zMÖ7IJ P 5'<BE#<BE#Q 2 M ® J�DL�
2 M'9:;x<YE�TwM'7IEZJL7CD	�:~icy;(O#D���9:;ZJ 2 J�;#5��0<>M'7iM'RÜ9:;ZJ�7IM 2 M'9 G 3 E#5 P <BTL5'AYA 3 5'AB9KJL7IDf<>9:D_W�9:EZJ�D:DiAB5'E G D:TL58U�J'~_mo9
<BD P O#TI;�;#587 G JL7[9KM�W�E G Q'M�M G TwM�E(9K7:M�A%R�O#E�Tw9:<>M�E#D0�
M'7 2 J�;#5"��<>M'7CD	�y<BE�D:O#TC; G 3 E#5 P <BT�J�E(��<B7:M�E P J�E(9:DL�
�y;#<YTI; P 58='J�D�9:;#J 2 M ®�Ø U�O#DI;#<BEZQN9:5'DK= P M'7:J/TC;#5'ABA>J�E#Q�<BEZQ�9:;#5'E 2 J�;#5��0<>M'7ID�AB<>='J�M 2 DK9:5'TLA>J/5��'M�< G 5'E�TwJ'�
�@5'ABA�R�M�AYA>M"�y<YEZQZ�0JL9:T8~>���y;ZJL7IJ[9:;ZJ6J�E(��<>7IM�E P J�E(9:D_587:JSDK9:589:<YT8~
p�J�TwM�E G A 3 ��9:;ZJ�7:M 2 M'9:DdM'Rzc�J�ABABJL7i;#5"�'J)AB< P <B9KJ G DKJ�E#D:M'7 3 5'E G U�O#D:;�<BEZQ-5 2 <YAB<>9:<>J�D7�
U#7:M 2 5 2 A 3 M��'JL7IA 3

AB< P <>9KJ G �:~�moE�5'E 3 TL5'DKJ'��9:;#<BD^D:TwJ�E#587C<>M-<BD P M'7IJ67:J�5'AB<BD:9:<BT.�
Q�<>�'J�E�9:;ZJ�DK9:589KJSM'RÜTwM�E(9KJ P U�M'7I587 3 7:M 2 M'9:<BTLD
9KJ�TI;�EZM�A>M'Q 3 �|9:;#5'EV9:;ZJ[5'D:D:O P U#9:<>M�E#D P 5 G Jf<BEV5�E(O P�2 JL7zM'R$M'9:;ZJL7^JL�'M�ABOZ9:<BM�E#587 3 7:M 2 M'9:<BTLD@9:5'D:=�DL~Üh�M'7
<BE#D:9:5'E#TwJ'�#5)E�O PS2 JL7^M'R�58U#U#7:M�5'TC;ZJ�Dy5'DID:O P J[9:;#589y9:;ZJ[7:M 2 M'9:D_;#5"�'JS<BE0W�E�<>9KJiD:J�E#DKM'7_7I5'E#Q'J,� 2 M�O#E G J G
M�E#A 3/2�3 9:;#JSAB< P <B9:D@M'R¸9:;#J6J�E]�0<>7:M�E P J�E]9	���
¾dM�AXWv���w���g�B� ���'� º 2 
 Ê 5'AB='JL7�� ���'�'È �:~dp0<YE#TwJ65'ABA 2 <BM�A>M'Q�<BTL5'A
5'E G 587:9:<XW�TL<B5'A]DKJ�E#DKM'7ID�587:J%U�; 3 D:<BTL5'ABA 3 TwM�E#DK9K7I5'<YEZJ G 9KMdM'U	JL7C589KJ%�y<>9:;�<BE[DKU�J�TL<XW�TÜAB< P <>9:Df�
7I5'EZQ'J'�87:J�D:M�OZ7ITwJ
O#D:58Q'J'��U#7:M0TwJ�D:D:<BEZQ�9:< P J'�ZJL9:T8~D�:��D:O#TI;N5'DID:O P U#9:<BM�E#D@587:J6\(O�<>9KJ[O#EZ7:J�5'AB<YDK9:<BTy5'E G �y<BABA	A>J�5 G 9KM)U#7IM 2 A>J P D
<>Rd9:;ZJ G J�D:<>Q�E�D�587:J�JL�'JL7-9KM 2 J�< P U�A>J P J�E(9KJ G M�EÏ5'Tw9:O#5'A_7IM 2 M'9:D�~�moE�TwM�E(9K7I5'DK9L�@9:;ZJ�DKJ�E�DKM'7I<BA 3 5'E G

M'U�JL7I589:<>M�E#5'AYA 3 Ø TwM�E�DK9K7I5'<BEZJ G 7:M 2 M'9:D^M'RÜc$J�ABA>JL7^M8Î�JL7 P M'7IJ67:J�5'AB<BD:9:<BTfTwM�E G <>9:<>M�E�D@9KM)�zM'7I=��y<B9:;+~
hÜ<BE#5'AYA 3 �]9:;ZJ 2 M ®�Ø U�O#D:;#<YEZQ69:5'DK=)Q?<R\�Q�<d1,�?Q%5�E(O PS2 JL7%M'R+M'9:;#JL7 2 J�;#5"��<BM'7ID P J�E(9:<>M�EZJ G 5 2 M"�'J'~|h�M'7

<BE#D:9:5'E#TwJ'�#9KM-R
O#E#Tw9:<BM�EN�zJ�AYA!<BEN9:;ZJ�<B7_J�E]�0<>7:M�E P J�E]9_c$J�ABA>JL7"þÿD^7:M 2 M'9:Dy;#5"�'JS9KM P M"�'J�5'E G J ® U�A>M'7:JS9:;ZJ�<>7
J�E(��<>7IM�E P J�E(9L�&58U#U�7:M�5'TI;�5'E G U�O�D:; 2 M ® J�DL�'< G J�E(9:<>R 3 5'E G 5"�'M�< G �@5'ABABD��"JL9:T8~Üc_;ZJ�DKJ%U#7I< P <B9:<>�'J 2 J�;�5��0<>M'7ID
P O#DK9 2 J6<BE(9KJL7IA>J�5��'J G 5'E G P < ® J G 9KM'Q'JL9:;ZJL7f<BEV58U#U#7:M'U�7I<B589KJ[�@5 3 D_R�M'7_9:;ZJ[7:M 2 M'9^9KM)J ® TwJ�A�<BE/U�O�D:;#<BEZQ
P 5'E 3Ö2 M ® J�D�9KMs9:;#J��@5'ABABDL~sm�E]9KJL7IABJ�5��0<BEZQs9:;ZJ�DKJ/U#7I< P <B9:<>�'J 2 J�;#5��0<>M'7ID�<BE(�'M�A>�'J�D P O�A>9:<>U�A>J-9K7I5 G JLM8Î+DL~



º]»

h#M'76<BE�DK9:5'E#TwJ'��9:;ZJ�7:M 2 M'9iD:;#M�O#A G 2 J�TL58U�5 2 A>J�M'R'��q�69� M �?8S�>; G <XÎ�JL7:J�E(9d7:JLQ�<BM�E#DyM'Rv<>9:DdJ�E]�0<>7:M�E P J�E]9i9KM
W�E G 2 M ® J�DS9KM�U�O#DI;+~�moEÖ9:;#<BD[U#7IM�TwJ�D:D��$<>9 P O#DK9S< G J�E]9:<BR 3 5'E G 5��'M�< G 2 O P U�<BEZQV<BE(9KM��@5'ABABDL~/a[E#TwJ)<>9
W�E G D 2 M ® J�D��¸<>9 P O#D:9 G J�TL< G J)�d;ZJL9:;ZJL769KMxU�O#D:;õ9:;ZJ P 9KM��@5'ABABD2�ú589�9:;ZJ)7I<YDK=xM'R G JL�0<B589:<BE#QNR�7:M P <>9:D
J ® U�A>M'7I589KM'7 3�2 J�;#5"��<>M'7_�:�]M'7@TwM�E]9:<BE�OZJ_�d<>9:;)<>9:D%J ® U�ABM'7I589KM'7 3�2 J�;#5��0<>M'7%5'E G W�E G M'9:;ZJL7 2 M ® J�D%9KM P M��'J'~
c_;#<YD6<BD67IJ P <BE#<BDITwJ�E]9[M'R^9:;ZJ��Nq?69� M �����:8 M ��B��	��Q�<>Qt��q�69� M 8:�3���:8 M � G <BA>J P)P 5VM'R_DKJ�587ITI;�5'A>Q'M'7I<B9:; P DL��<ú~ÂJ'~>�
D:;ZM�O�A G <>9fJ ® U�ABM�<>9f�y;#5896<BD[;#5'D6R�M�O#E G �
U�O#D:; 2 M ® �_M'7SD:;ZM�O�A G <>9fJ ® U�ABM'7:J P M'7:J���W�E G M'9:;#JL7 2 M ® J�D	�:~
F D:D:O P <YEZQf9:;#589|9:;ZJ_7IM 2 M'9|D:M P J�;ZM"��U�JL7:R�M'7 P D�9:;#<BDÜ9K7C5 G JLM8Î�5'E G)G J�TL< G J�DÜ9KM6U�O#DI;�5 2 M ® �(<>9|5'ABD:M6;#5'D
9KM G J�TL< G J��y;#J�Ex9KM�D:9KM'U�U�O#D:;#<YEZQ)9:;ZJ 2 M ® 5'E G TwM�E]9:<BE�OZJ�<>9:DfJ ® U�A>M'7I589:<BM�E+~6c_;#<BDi<BDi7I589:;ZJL7 G <DW�TLO#A>9
<BEâ9:;ZJ/TLO#7:7:J�E(9�DKJL9:OZUkD:<BE�TwJ)9:;ZJVAB< P <>9KJ G DKJ�E#DKM'7 3 7C5'EZQ'J�M'R^9:;#J�7:M 2 M'9�U#7:JL�'J�E(9:D�<B96R�7IM P G JL9KJ�Tw9:<YEZQ
�@5'ABABD[5';ZJ�5 G M'Rv9:;#J 2 M ® �y;#<BTC;�<>96;#58U#U�J�E#Df9KM 2 J�U�O�D:;#<BEZQZ~ F D[9:;ZJ)7IM 2 M'9:DS587:J-5'ABDKMx<BE#TL58U�5 2 ABJ�M'R
G JL9KJ�Tw9:<BE#Q�R
5'<BA>J G 5'Tw9:<>M�E�DL��9:;ZJ-7:M 2 M'967IJ�5'ABA 3 ;#5'DSE#M��@5 3 M'R^=0EZM"�y<YEZQ��y;ZJ�EÖ9:;ZJ 2 M ® <B9S<BD[U�O�D:;#<BEZQ
TwM P J�Dd58Q�5'<BE#DK9y5)�v5'ABAù~
F D P 5 3Ö2 J/D:OZ7 P <YDKJ G ��9:;#J 2 J�;#5��0<>M'7ID�7:J�\�O#<>7:J G 2(3 7IM 2 M'9:D�<BEâ9:;ZJ 2 M ®(Ø U�O�D:;#<BEZQN9:5'D:= P O�DK9 2 J

�vJ�ABA Ø 2 5'AB5'E�TwJ G TwM P�2 <BE#589:<BM�E#D%M'R�9:;ZJfU#7I< P 587 3�2 J�;#5"��<BM'7ID%M'R�J ® U�ABM'7I589:<>M�E+�058U#U#7:M�5'TC;+�Z5'E G 5��'M�< G 5'E�TwJ'�
P M G O#AB589KJ G <BEN58U�U#7:M'U#7I<Y589KJi�@5 3 D 2�3 9:;#J6TwM�E#DK9K7I5'<BE(9:D_5'D:D:M�TL<B589KJ G �y<>9:;V9:;ZJ[9:5'DK=	~|h#M'7d9:;ZJ�DKJ[7:J�5'D:M�E#D
<>9v<BD%J ® 9K7:J P J�A 3 G <DW�TLO�A>9L�]<>R!EZM'9@< P U�M�D:DI< 2 A>J'�'9KMt12���Y<Y���Z�rc G J�D:<BQ�E-TwM�E(9K7:M�ABA>JL7IDzR�M'7v9:;#J�DKJ 2 M ®(Ø U�O�D:;#<BEZQ
7:M 2 M'9:DL~�moE�TwM�E]9K7I5'D:9L��<B96<BD[7I589:;ZJL7�J�5'D 3 9KM P 5'E(O#5'AYA 3 G JL�'J�ABM'U�TwM�E(9K7:M�ABA>JL7IDS9KMx58U#U�7:M�5'TI;�5'E G 5��'M�< G

M 2 DK9:5'TLABJ�DL�#R�M�ABA>M"�û�v5'ABAYDL�0M'7dE#5"��<>Q�589KJ�<BEVM'U�J�E�DKU�5'TwJ�DL~
c_;#J�DKJ^5'DKU�J�Tw9:DÜDKJL9Ü9:;ZJ 2 M ®�Ø U�O#D:;#<YEZQy9:5'DK=�58U�587:9�R�7:M PgP M�DK9ÜM'R�9:;ZJ@M'9:;ZJL7IDÜO#DKJ G 2�3 7IJ�DKJ�587ITI;#JL7IDÜ<BE

9:;ZJfJL�'M�ABOZ9:<BM�E#587 3 7:M 2 M'9:<BTLD@TwM P)P O#E#<>9 3 ~|c_;ZJfTI;#5'AYA>J�EZQ'J�D@<BE#;ZJL7IJ�E]9@<BE�9:;#<BDz9:5'DK=-M8Î�JL7^5 P O#A>9:<B9:O G JyM'R
M'U#U�M'7:9:O#E�<>9:<>J�DvR�M'7y9:;ZJ6JL�'M�ABOZ9:<BM�ENM'R�7:M 2 M'9:D^�y<>9:;N<BE(9KJL7:J�DK9:<YEZQ 2 J�;#5��0<>M'7IDL�#5'E G R�M'7d9:;ZJ�DKJ67IJ�5'DKM�E#DL�Z�vJ
O#DKJS9:;ZJ 2 M ®�Ø U�O#D:;�<BEZQ�7:M 2 M'9_9:5'DK=�<BE�M�OZ7_7:J�DKJ�587CTI;+~ Ê J�5'AYDKM)J P U�ABM 3 EZJ�OZ7I5'A�EZJL9Ë�vM'7:=0Dy9KM�7:JLU#7:J�DKJ�E(9
7:M 2 M'9�TwM�E(9K7:M�AdU#7:M'Q'7I5 P D�5'E G JL�'M�ABOZ9:<>M�E�587 3 5'A>Q'M'7I<>9:; P D�9KMkDKJ�587ITI;*9:;ZJsDKU�5'TwJxM'R6EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7
G J�D:<BQ�E#DL�0R�M'7d7:J�5'DKM�E#D_M�OZ9:AB<BEZJ G <YE�b@;#58U#9KJL7y¶�~

¦kzS� ���������3��~��3�{| -��R~��������

Ê J/;#5��'J)U�JL7:R�M'7 P J G 5�E(O P�2 JL7[M'R@J ® U�JL7I< P J�E]9:D[<BEõ9:;#J)JL�'M�ABOZ9:<>M�EÖM'R@E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7IDfR�M'769:;ZJ
2 M ®�Ø U�O#D:;�<BEZQ�7:M 2 M'9^9:5'DK=�~zmoEV9:;�<BD_DKJ�Tw9:<>M�E��zJ6U�7:J�DKJ�E(9 G JL9:5'<BABD^M'R¸M�OZ7yDI< P O�AB589:<>M�ENDKJL9:OZU�~



º'º

Ò ¬ Ã ¬ ² ¢ ���$����� ¢ �] ?å�����æ «  "�8��
� ����&������� £ �! "����   �+�¸�
�$� «  "�&�Z "�������(�

c_;#J)EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7ID6<YEõM�OZ7�D:< P O#AY589:<>M�E#D[O#DKJ G J�<>Q�;]9�<BEZU�OZ9[O#E�<>9:DL�!J�5'TC; G JL7C<>��<YEZQ/<YEZU�OZ9fR�7:M P
M�EZJ�7:M 2 M'9fDKJ�E#DKM'7�~[c_;#J�7:M 2 M'9fDKJ�E#DKM'7CD �ú5'E G ;#J�E#TwJ�9:;ZJ�<BEZU�OZ9dO#E#<>9:D	�vU#7:M���< G J G 5/�85'ABOZJ�M'R Á � � �+M'7
ØI� 9KM-9:;ZJ�EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7��	<BEN7:J�DKU�M�E#D:J69KM/5'ExJ P U#9 3 TwJ�ABAú� 2 M ® ��M'7d�@5'ABA�7:J�DKU�J�Tw9:<>�'J�A 3 ~ Ê ;#<BA>J�DKM P J
J ® U	JL7C< P J�E(9:D G < G EZM'9%U�JL7 P <B9Ü9:;ZJdO#D:J_M'R!;#< G#G J�E�O#E#<>9:DL�]M'9:;ZJL7IDv5'ABA>M"�vJ G OZU-9KM �LÁ ;#< G#G J�E�O#E#<B9:DÜ9KM 2 J
O#DKJ G ~¸c_;#J�DKJv;�< G#G J�E�O#E#<>9:D��&�d;ZJ�E�O#DKJ G ��TwM P U�OZ9KJ G \�8[6 M �g���!�Z4A�a�?Q�4 M �g@_R
O#E#Tw9:<BM�E#DL�'<ú~ÂJ'~>�'9:;ZJ 3 U#7:M G O#TwJ G
5'E�M�OZ9KU�OZ9fM'RF( � �y;#J�Eõ9:;ZJ)EZJL96<BEZU�OZ9d5'Tw9:<>�8589:<>M�E��@5'D[Q'7:J�589KJL7�9:;#5'EõìLJL7:M�5'E G 5 ØI� M'9:;ZJL7:�y<BD:J'��5'D
G J�D:Tw7C< 2 J G <YE�p�J�Tw9:<>M�Ex¶�~·¶�~ � ~
c_;#JfE�O P�2 JL7^M'R�M�OZ9KU�O#9@O�E#<>9:D@<BEV9:;ZJ6EZJ�O#7:M�TwM�E(9K7:M�ABABJL7'�ú5'ABM�EZQ��y<>9:;/9:;ZJ�<>7_5'Tw9:<B�&589:<>M�E�R�O#E�Tw9:<>M�E#D	�:�

�vJL7:J G <BTw9:589KJ G 2�3 9:;ZJ M <d�r6�<d� KNM @�8Z��;%Q?�:�T������;�c�O#DKJ G �%<ú~ÂJ'~>�%9:;#J P J�TI;#5'E#<YD P O#DKJ G 9KM�9K7I5'E#DIAB589KJN9:;ZJ
EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7�M�OZ9KU�OZ9:DÜ<BE(9KM[7:M 2 M'9|5'Tw9:<>M�E#DL~�h#M'7%<YE#DK9:5'E#TwJ'��9:;#J��p�:i	� O��{M �?�����T@ O 2]8g;�4����
n�h�eU�!M�O#9KU�OZ9
TwM G <BEZQyD:9K7I589KJLQ 3 7:J�\�O#<>7IJ�D!9:;ZJvO#DKJ%M'RZ9:;#7:JLJzM�O#9KU�OZ9$O�E#<>9:DL��M�EZJvTwM'7I7:J�DKU�M�E G <BE#Q^9KMd9:;ZJvA>JLR�9 Ø 9:OZ7IES5'Tw9:<BM�E+�
M�EZJiR�M'7@R�M'7:�@587 G P M"�'J�DL�#5'E G M�EZJfR�M'7z7C<>Q�;]9 Ø 9:O#7IE#DL~�m�E-9:;ZJfn$h¸eÝDITI;ZJ P J'�09:;ZJiM�OZ9KU�O#9vO#E�<>9:DzTwM P U�OZ9KJ
9:;ZJ�<>7d<BEZU�OZ9@5'Tw9:<>�8589:<>M�E#Dd5'E G 9:;ZJ�ENJ�E#Q�58Q'J�<BE�5��f8S�Y�^�	� O �3�5�=� O ���Z�0TwM P U�OZ9:589:<>M�E+~zc_;#<BD^D:< P U�A 3-P J�5'E#D
9:;#589f9:;ZJ�O#E#<>9d�y<>9:;�9:;ZJ�AB587:Q'J�DK9f5'Tw9:<>�8589:<>M�Eõ<BD G J�TLAB587:J G 9:;ZJ��y<BE#EZJL7i5'E G <>9yU�7:M G O#TwJ�Dd5'EsM�OZ9KU�OZ9dM'R
( � �d;#<BA>Jf9:;ZJ�7:J P 5'<BE#<YEZQ�9Ë�vM�O#E#<B9:D^U#7:M G O#TwJ[M�OZ9KU�OZ9:D^M'R ØI� ~@c_;ZJ67:M 2 M'9_9:;#J�E�U�JL7:R�M'7 P D@9:;ZJ�5'Tw9:<>M�E
5'D:DKM0TL<B589KJ G �y<>9:;�9:;#JdO#E#<B9Ü9:;#589z<BD%9:;ZJ_�y<YE#EZJL7�~�c_;#<BD�M�O#9KU�OZ9%TwM G <BEZQ�DK9K7I589KJLQ 3 <BD%D:;ZM"�dE-<BE)c¸5 2 A>Jf»�~ � ~

c$5 2 ABJS»�~ � n�JLR�9 Ø h#M'7:�@587 G Ø ei<>Q�;(9yM�OZ9KU�O#9_TwM G <YEZQ�DK9K7I589KJLQ 3 ~

�fE#<>9@n �fE#<>9@h �iE�<>9^e eyM 2 M'9 F Tw9:<>M�E
( � ØI� ØI� c¸OZ7IEVn�JLR�9
ØI� ( � ØI� rxM"�'J�h#M'7:�@587 G
ØI� ØI� ( � c¸OZ7IEVed<BQ�;]9

p�M P J%M'RZM�OZ7¸J ® U�JL7I< P J�E]9:D$;#5��'J@5'ABDKMiO#DKJ G 5'ESM�OZ9KU�OZ9$TwM G <BEZQdDK9K7I589KJLQ 3 D:O#Q'Q'J�DK9KJ G 2(3 ?v7I5'<>9KJ�E 2 JL7:Q
�ú?v7I5'<>9KJ�E 2 JL7:QZ� ���'� ºd�:~µc_;#<BDVDK9K7C589KJLQ 3 �SAB5 2 J�A>J Gh� ����8:���	��\��	�b;��ú?ze
�:�yO#DKJ�D�9Ë�vMÏM�OZ9KU�OZ9NO#E�<>9:D/9:;#589
TwM P U�O#9KJ 2 <>U�M�AB587 Ø 9:;#7:J�D:;ZM�A G R
O#E#Tw9:<>M�E#D�~­cy;ZJ�9Ë�vM M�OZ9KU�OZ9�O#E#<>9:DN587IJâTwM�E#D:< G JL7:J G 9KM 2 J G <>7:J�Tw9:A 3
TwM�E#EZJ�Tw9KJ G 9KM/9:;#J�9.�zMN�d;ZJLJ�ABDdM'R%9:;ZJ�7:M 2 M'90�ú5'D:D:O P <BEZQ-9:;#J�7IM 2 M'9[;#5'DiM�EZJ��y;#JLJ�A$M�EsJ�<>9:;#JL7fDI< G J��:~
m�E-9:;#<YDvDITI;ZJ P J'�Z<>R!5'E/M�OZ9KU�OZ9vO�E#<>9%U�7:M G O#TwJ�Dz50( � �09:;ZJ[TwM'7:7:J�D:U	M�E G <BEZQ6�d;ZJLJ�A�9:O#7IE#Dv<BE-9:;#JdR�M'7:�@587 G
G <>7IJ�Tw9:<>M�E�5'E G �0<BTwJ Ø �'JL7IDI50~ F U#U�7:M'U#7I<B589KJ/TwM PS2 <BE#589:<>M�E#D�M'R_9:;#J/9.�zMõ�y;#JLJ�ABD�9:;ZJ�EkA>J�5 G 9KMõR�M'7:�@587 G

5'E G 2 5'T:=��@587 G P M"�'J�DL�!5'E G 9KMNA>JLR�9d5'E G 7I<>Q�;(9y9:O#7IE#DL��5'DfD:;ZM"�dEx<BExc$5 2 A>J�»�~·¶�~ F Dd�vJ G M/E#M'9d5'ABA>M��



º È

c$5 2 ABJS»�~·¶ ?v7I5'<>9KJ�E 2 JL7:QZþÿD^M�OZ9KU�O#9_TwM G <YEZQ�DK9K7I589KJLQ 3 ~

�iE�<>9^n �fE#<>9^e edM 2 M'9 F Tw9:<>M�E
ØI� ØI� rxM"�'J�h#M'7:�@587 G
ØI� ( � c¸OZ7IEVn$JLR�9
( � ØI� c¸OZ7IEVei<>Q�;]9
( � ( � rxM"�'J�h#M'7:�@587 G

2 5'TI=(�@587 G P M"�'J�D^<YE)M�OZ7@D:< P O#AB589:<>M�E�DL���vJi<BE(9KJL7:U#7IJL9%9:;#589@TwM PS2 <BE#589:<>M�EL� ØI� � ØI� �:�#5'Dz5�R�M'7I�v587 G P M��'J'~
Ê JN;#5"�'J/5'ABD:MxJ ® U�JL7I< P J�E(9KJ G �y<B9:;â5'EZM'9:;ZJL7�M�OZ9KU�OZ9�TwM G <BEZQsDK9K7I589KJLQ 3 TL5'ABA>J GZ� K �:8 M � O�� 8S�a� K �:8 M �

� F `7�:���y;�<BTI; P 58='J�D�O#DKJ�M'R_9Ë�vMõM�OZ9KU�OZ9�O#E#<B9:D69:;#589�TwM P U�O#9KJ 2 <BU	M�AY587 Ø 9:;Z7:J�D:;#M�A G R�O�E#Tw9:<>M�E#DL~xc_;ZJ
M�OZ9KU�O#9^M'R¸9:;#J[W�7IDK9^O#E�<>9_<BD^<BE(9KJL7:U#7:JL9KJ G 5'D_9:;ZJ�� K �:8 M �-9KM 2 J[U�JL7:R�M'7 P J G ��( � 9KM P M"�'J�R�M'7:�v587 G 5'E G
ØI� 9KM�9:O#7IE^�$�d;#<BA>J^9:;ZJfDKJ�TwM�E G O#E�<>9%<BE G <BTL589KJ�D%9:;#J G <B7:J�Tw9:<>M�E)M'Rx�:<>�?�#��( � 9KM�9:OZ7CE�A>JLR�9z5'E G ØI� 9KM�9:OZ7IE
7I<>Q�;(9	�:~%c_;�<BD@D:TI;ZJ P JS<BD_<BAYABO#DK9K7I589KJ G <BENc¸5 2 A>JS»�~·»�~

c¸5 2 A>JS»�~·» F Tw9:<>M�E Ø `f<B7:J�Tw9:<>M�ENM�OZ9KU�OZ9_TwM G <BEZQ)DK9K7I589KJLQ 3 ~

�fE#<>9 F �iE�<>9^` eyM 2 M'9 F Tw9:<>M�E
ØI� ØI� c$OZ7CEVed<>Q�;(9
ØI� ( � c$OZ7CEVn�JLR�9
( � ØI� r�M��'JSh#M'7:�@587 G
( � ( � r�M��'JSh#M'7:�@587 G

F DyTL5'E 2 JfM 2 D:JL7:�'J G �#9:;ZJSM�OZ9KU�OZ9_TwM G <BEZQ)D:9K7I589KJLQ 3 G <BTw9:589KJ�Dy9:;ZJSE�O PS2 JL7_5'E G <BE]9KJL7IU#7:JL9:589:<>M�ENM'R
9:;ZJSE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7^M�OZ9KU�OZ9:D�~

Ò ¬ Ã ¬ Ã © ���$�] &��
 ° ���$�&�������	 ��Z ������

c_;#J�Q'J�EZJL9:<BT)7IJLU#7:J�DKJ�E(9:589:<>M�EâO�DKJ G <BE�M�O#76J ® U�JL7I< P J�E]9:DS<BD65�; 3(2 7I< G M'R^5�E�O PS2 JL7[M'R@7:JLU#7IJ�DKJ�E Ø
9:589:<>M�E#D�O#DKJ G <BE�9:;ZJ�JL�'M�ABOZ9:<>M�E�587 3 7:M 2 M'9:<BTLDSTwM P-P O#E�<>9 3 ~Nmo9S�@5'D�TL587IJLR�O#AYA 3 G J�D:<>Q�EZJ G 9KMxU�M�D:DKJ�DIDS5
E�O PS2 JL7�M'R_U#7:M'U�JL7:9:<BJ�D�AB<YDK9KJ G <YE�p�J�Tw9:<>M�E�¶�~ È ~ � �ú5'A>9:;#M�OZQ�;�9:;#<BD�<BD�EZM'9�E#J�TwJ�D:D:587I<BA 3 9:;ZJ P M�DK9�M'U#9:< Ø
P 5'A	Q'J�EZJL9:<BTf7IJLU#7:J�DKJ�E(9:589:<>M�E^�:~ F D^D:;ZM��yEV<BE/h�<BQ�OZ7:J[»�~·»��ZM�OZ7^7:JLU#7:J�D:J�E]9:589:<>M�EVJ ® U�AB<YTL<>9:A 3 J�E#TwM G J�D@9:;ZJ
TwM�E#EZJ�Tw9:<B��<>9 3 �
M'7@9KM'U	M�ABM'Q 3 �¸M'R!9:;ZJdE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7�~ ½ 5'TI;#;>�	���%<BE)9:;#Jy7:JLU#7IJ�DKJ�E]9:589:<BM�E�TwM'7:7IJ�DKU�M�E G D
9KMV9:;ZJ�<BEZU�OZ9_TwM�E�EZJ�Tw9:<>�0<>9 3 M'R%5�;�< G#G J�ENM'7fM�OZ9KU�OZ9dO#E�<>9L~dc_;�<BD_Q'J�EZJ#�
M'7[<BEZU�OZ9yTwM�E#EZJ�Tw9:<B��<>9 3 �^<>9:DKJ�ABR



º]¼

TwM'7:7:J�D:U	M�E G Dy9KMV5VE(O PS2 JL7yM'R KNM �`��� K �:8 M �YQ 2 JL9Ë�vJLJ�E�O#E#<>9:DL~dh#M'76<BE#D:9:5'E#TwJ'��9:;#J�Q'J�EZJ�TwM'7:7IJ�DKU�M�E G <BEZQ
9KMÖ;#< G�G J�EkO#E#<>9 Á <BE�hÜ<>Q�OZ7:J�»�~·»õTwM�E(9:5'<BE#D�9:;#7:JLJ�TwM�E#EZJ�Tw9:<>M�E�DL�z�d;#<BA>J�9:;ZJNQ'J�EZJ�TwM'7:7IJ�DKU�M�E G <BEZQx9KM
M�OZ9KU�O#9�O#E#<B9ShêTwM�E(9:5'<BE#D�D:< ® TwM�E�EZJ�Tw9:<>M�E#D)�
9:;ZJ/n�h�eÙM�OZ9KU�O#9�TwM G <BEZQsDK9K7I589KJLQ 3â2 J�<BE#QxO#DKJ G <BEâ9:;#<BD
TL5'DKJ��:~ ½ 5'TC;ÏTwM�E#EZJ�Tw9:<>M�E <BD�DKU�J�TL<XW�J G 5'D)5�» Ø 9:OZU�A>JV7:JLU#7IJ�DKJ�E]9KJ G 2�3 uA�� W¡�¢¤£¦¥¨§ª©¬«�­�®°¯ ±³²-´7«pµ¶£·¯ ¸º¹·±¼»C~
liJL7:J� W¡�¢¤£¦¥¨§ª©�<BDÜmÍ��l��0a���M'7%?ÏTwM'7I7:J�DKU�M�E G <BE#Qd9KM�<BEZU�OZ9L��;�< G#G J�E+�8M'7zM�OZ9KU�OZ9%AY5 3 JL7IDL�(�y<>9:;�? G J�EZM'9:<BEZQ
9:;ZJ 2 <B5'D7�
9:;Z7:J�D:;ZM�A G �%M'R|9:;ZJ�O#E#<>9L~�­�®°¯ ±³²-´V< G J�E(9:<XW�J�Dy9:;ZJ�DKU�J�TL<XW	T6O#E#<>9d<BE½ W¡�¢¤£¦¥¨§ª©��y;�<BTI;xDKJL7:�'J�Df5'D
9:;ZJ�Q M <d� K �[M'R|9:;#589[TwM�E#EZJ�Tw9:<>M�Eõ5'E G µ¾£·¯ ¸º¹·±Í��5'Eõ<BE(9KJLQ'JL76<BE î ØI�LÁ'Á ��( �LÁ'Á5ð � G J�EZM'9KJ�Di9:;ZJ�DK9K7:J�E#Q'9:;xM'R
9:;ZJSTwM�E�EZJ�Tw9:<>M�E+~

Ou
tp

ut
 U

nit
s

(0, 0) (NW)

(0, 7) (W)

(B, 0, 48) (H, 0, -100)

Modifier gene off

Modifier gene off

Useless unitsHi
dd

en
 U

nit
s

Se
ns

or
s

(0, 1) (N)

(B, 0, 90) (H, 1, -83)

 

 

(B, 0, -97) (O, 0, -52) (O, 2, -97)

(B, 0, -29) (H, 3, -61)

(B, 0, -100) (H, 3, 34) (H, 2, 39) (H, 1, 62)

(B, 0, -49) (H, 1, 80) (I, 4, 32)

(B, 0, -71) (I, 0, 52) (H, 1, -4) (H, 4, 80) (O, 0, -94) (O, 1, 40)

 (B, 0, 140) (I, 0, 49) (H, 2, -64) (H, 4, -25) (H, 0, 61) (O, 1, -95)

R

F

L

4

3

2

1

0

6

4

0

hÜ<>Q�OZ7:JS»�~·» }iJ�EZJL9:<BT[7IJLU#7:J�DKJ�E(9:589:<>M�E�O�DKJ G <BEVM�OZ7yDI< P O�AB589:<>M�E#DL~

h#M'7@<BE#D:9:5'E#TwJ'�(;#< G#G J�E)O#E�<>9 Á ;#5'Dv5 2 <B5'D%�&5'AYOZJ_M'R Ø º � �Z52�a� K <d�?�T���`�	TwM�E#EZJ�Tw9:<>M�E-R�7:M P ;#< G#G J�E�O#E#<>9
� M'RÜDK9K7:J�EZQ'9:; �8Á �	5'E G 5�TwM�E#EZJ�Tw9:<BM�ENR�7IM P <BEZU�O#9vO#E�<>9@º��y<>9:;N5��vJ�<>Q�;]9^M'R|»'¶�~|m�EVM�OZ7_J ® U�JL7I< P J�E(9:DL�
�vJ�;#5"�'J�7:J�DK9K7I<BTw9KJ G 9:;ZJ�E(O P�2 JL7dM'R|TwM�E�EZJ�Tw9:<>M�E#Di9KMV5'E 3 DI<BEZQ�A>JSO�E#<>9
�ú5'ABD:M�TL5'ABA>J G 9:;ZJ�i	��� O 8Z�/M'R|9:;ZJ
O#E#<B9	��9KM�5 P 5 ® < P O P M'R �LÁ ~
m�EÖ5 G#G <B9:<>M�Es9KM�9:;ZJ)<BEZU�OZ9iTwM�E�EZJ�Tw9:<>�0<>9:<>J�D[M'Rv9:;ZJ)EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL76O�E#<>9:DL�+9:;ZJ-Q'J�EZJL9:<BT�7:JLU#7IJ�DKJ�E Ø



º(¿

9:589:<>M�Ek5'ABDKMõD:OZU�U	M'7I9:D69:;ZJ/JL�'M�ABOZ9:<>M�E�M'R_7:M 2 M'9�DKJ�E#DKM'7CDL~ F A>9:;ZM�OZQ�;�9:;ZJ/J ® U�JL7I< P J�E]9:D�U#7:J�D:J�E]9KJ G <BE
9:;#<BD^TC;#58U#9KJL7 G M)EZM'9y5'AYA>M"�Ý9:;#J[JL�'M�ABOZ9:<>M�ENM'RÜDKJ�E�DKM'7IDL�#AB589KJL7dJ ® U�JL7I< P J�E]9:D G M-DKMZ~|moR$9:;#M�DKJSTL5'DKJ�DL��9:;ZJ
Q'J�EZJL9:<BTy7:JLU#7:J�D:J�E]9:589:<>M�E-5 G#G <>9:<>M�E�5'ABA 3 TwM�E(9:5'<BE#D%Q'J�EZJ�D%9:;�589%TwM'7:7:J�DKU�M�E G 9KM67:M 2 M'9%DKJ�E#D:M'7IDL~ ½ 5'TC;-D:O#TC;
DKJ�E#D:M'7vQ'J�E#JiJ�E�TwM G J�D@9:;#JX6 M Q�8:�:8 M ��M'R!9:;ZJ[TwM'7:7:J�D:U	M�E G <BEZQ67IM 2 M'9@DKJ�E#D:M'7�~Ü¾dM'9KJ[9:;�589v9:;�<BD%7IJLU#7:J�DKJ�E(9:5 Ø
9:<>M�E�< P U�AB<BTL<B9:A 3 5'ABA>M"�dD^9:;ZJ[JL�'M�ABOZ9:<BM�ENM'R¸E#M'9_M�E#A 3 9:;ZJ6U�AB5'TwJ P J�E]9^M'R�9:;ZJ[7:M 2 M'9_DKJ�E�DKM'7 2 OZ9_5'AYDKM�9:;ZJ
9:O#E#<YEZQ�M'R¸<>9:D_7I5'EZQ'J'~|h#M'7i<BE#DK9:5'E�TwJ'�#<>R¸5�D:J�E#DKM'7y<BD@U�AB5'TwJ G 9KM-DKJ�E�DKJ65)TwJ�ABA+9.�zM�O#E#<>9:D^5"�v5 3 �	<>9:D_7I5'EZQ'J
<BD^5'OZ9KM P 589:<BTL5'ABA 3 9:O#EZJ G 9KM-9Ë�vM�O#E#<B9:DL~
hÜ<>Q�OZ7IJf»�~·»�D:;#M"�yDv9:;ZJfQ'J�EZJL9:<BTiJ�E#TwM G <BE#Q�M'R$9:;Z7:JLJfDKJ�E#DKM'7ID�~ Ê ;#<YA>JdDKJ�E�DKM'7_E(O PS2 JL7:J G Á <BD%U�AB5'TwJ G

9KM�DKJ�E#DKJ/9:;ZJNTwJ�ABAv< P)P J G <B589KJ�A 3 5';ZJ�5 G M'R_9:;ZJV7:M 2 M'9L�|DKJ�E�DKM'7�ºxM 2 D:JL7:�'J�D�9:;ZJVTwJ�ABAvR�M'7:�@587 G 5'E G 9KM
9:;ZJ-ABJLR�9L��5'E G DKJ�E�DKM'7�¼ND:J�E#DKJ�D69:;#J�TwJ�ABAÜ9KMx9:;ZJ-A>JLR�96M'R@9:;ZJ)7IM 2 M'9L~/h#M'7�TwM�E]�'J�E�<>J�E#TwJ'���zJ-�y<BABAÜAB5 2 J�A
DKJ�E#D:M'7ID 2 5'DKJ G M�E�9:;ZJÖTwJ�ABAYD�9:;#J 3 M 2 DKJL7I�'J��y;ZJ�E*9:;ZJõ7:M 2 M'9.i	� K �?Q�� M �	�Z4]~­c_;(O�DL�d5�DKJ�E�DKM'7V9:;#589
M 2 DKJL7I�'J�Dd9:;#J�TwJ�ABA¸< P)P J G <B589KJ�A 3 5';ZJ�5 G M'R|9:;ZJS7IM 2 M'9i<BDiAB5 2 J�A>J GA¿ ���y;�<BA>J[9:;ZJ�DKJ�E#DKM'7iM 2 DKJL7:�0<BEZQ�9:;ZJ
TwJ�ABAz9KMx9:;#J�A>JLR�9�M'R^9:;#J/EZM'7I9:; Ø R�5'TL<YEZQ�7:M 2 M'9�<BD�AY5 2 J�ABJ GÁÀ ~¸m.9�D:;ZM�O#A G 2 J-EZM'9KJ G 9:;#589�JL�'J�E�9:;#M�OZQ�;
9:;ZJ6Q'J�E#JL9:<BT[7:JLU#7IJ�DKJ�E]9:589:<BM�E�<BEVhÜ<>Q�OZ7:JS»�~·»-;#5'D_5 Ê DKJ�E�DKM'7��#<>9_<BD@JwÎ�J�Tw9:<>�'J�A 3 O�DKJ�A>J�D:D^5'DdEZM�EZJ[M'R�9:;ZJ
EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7_O�E#<>9:D G JL7I<B�'J6<BEZU�OZ9vR�7:M P <>9L~
c_;#J)J�E#TwM G <BEZQNM'R@9:;ZJ/DKJ�E#DKM'7ID��$<ú~ÂJ'~>��;ZM"�õ� Á � � �d9K7I5'E#DIAB589KJ�D69KMsDKJ�E#DKM'7�¾­5'E G � Á �%¿A�d9K7I5'E#DIAB589KJ�D

9KM Ê �	�y<BABA 2 J�J ® U�AY5'<BEZJ G <BEõb@;#58U#9KJL7dºZ~ym�E�9:;ZJ�J ® U	JL7C< P J�E(9:D_7:JLU�M'7:9KJ G <BE�9:;#<YDyTI;�58U#9KJL7f9:;ZJ�DKJ�E�DKM'7
U�M�D:<>9:<>M�E�D G MsEZM'9�JL�'M�AB�'J'~õcy;ZJ�EZJ�O#7:M�TwM�E(9K7:M�ABABJL7ID69:;�O#D G JL7I<>�'J/<BEZU�OZ9SR�7:M P J�<>Q�;(9�D:J�E#DKM'7ID�9:;#589�587:J
W ® J G 9KM-DKJ�E�DKJ[9:;ZJ6J�<>Q�;(9_TwJ�ABABDy< P)P J G <Y589KJ�A 3 587:M�O�E G 9:;ZJ67:M 2 M'9L~

afO#7�Q'J�EZJL9:<YTx7IJLU#7:J�DKJ�E(9:589:<>M�E�5'ABDKMk5'D:D:O P J�D�9:;#JsJ ® <BDK9KJ�E�TwJxM'R,Q�� K�M �9@ O �l�	B����%M'7�1 M @�8 n��	��;>�	���	Q
�y;#<YTI;-TwM�E(9K7:M�A�9:;ZJ0�Nq?69�T�	QNQ?8 M �-M'R!J�E]9:<B7:JdDKJ�\�OZJ�E#TwJ�DvM'R!M'9:;#JL7vQ'J�E#J�D��
`[5'DKQ�O#U#9:50uêrsT"}i7:JLQ'M'7"� ���'� ¶��:~
m�E�M�OZ767:JLU�7:J�DKJ�E(9:589:<>M�E+�¸9:;ZJ�DKJ P M G <XW�JL7[Q'J�EZJ�DSTwM�E(9K7:M�A|9:;#J)J ® U�7:J�D:D:<>M�EÖM'Rv;#< G#G J�E�O#E#<B9:D[5'E G 7:M 2 M'9
DKJ�E#D:M'7IDL~Üh#M'7y<YE#DK9:5'E#TwJ'�Z<BE/hÜ<>Q�OZ7:J6»�~·»�M�E#A 3 9:;ZJ P M G <XW�JL7vQ'J�EZJ�D_TwM'7I7:J�DKU�M�E G <BE#QS9KM)DKJ�E#D:M'7ID Á �ZºZ��5'E G
¼�587:J�ai¾�~#c_;ZJf7:J�D:9^M'R$9:;ZJ[Q'J�E#J�D_587:J�aih�h@�#5'D_D:;ZM��yE 2�3 9:;ZJ 2 AB5'T:=/D:\(O�587:J�D_<BE/9:;ZJ6TwM'7:7IJ�DKU�M�E G <BEZQ
Q'J�EZJ/U�M�D:<>9:<>M�E#D�~�c_;�O#DL��9:;ZJ/7:M 2 M'9�O#D:<YEZQ�9:;#<BD�EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7�;#5'D�5'TLTwJ�D:D�9KMsM�E#A 3 9:;Z7:JLJVDKJ�E#D:M'7IDL~
p0< P <BAB587IA 3 �!5'AB9:;ZM�OZQ�; �LÁ ;#< G#G J�E�O#E#<>9:D[587:J/5'ABA>M��zJ G �¸9:;ZJ�7:JLU#7:J�DKJ�E(9:589:<>M�E�D:OZQ'Q'J�DK9:D�9:;#589SM�E�A 3 D:JL�'J�E
M'R%9:;#J P 587:J�J ® U�7:J�D:DKJ G ~Sh�OZ7:9:;ZJL7"�+M�E#A 3 W��'J�M'Rz9:;ZJ�DKJ)DKJL�'J�E�;�< G#G J�EsO#E#<>9:Df587:J�5'Tw9:<>�'J�A 3 O#D:J G ���y<>9:;
9:;ZJ�M'9:;ZJL7[9.�zM%�úDI;ZM"�yEõ<BEsQ'7:J 3 �:��EZM'9 2 J�<BEZQVTwM�E#EZJ�Tw9KJ G 9KMNJ�<B9:;ZJL7[9:;ZJ�<BEZU�O#9:DyM'7[9:;ZJ�M�OZ9KU�OZ9:D.�ú5'E G
;ZJ�E#TwJ 2 J�<BEZQ�O#DKJ�A>J�D:D��:~|c_;ZJ�DKJ P M G <XW�JL7zQ'J�EZJ�D^5'ABA>M���JL�'M�ABO#9:<>M�E/9KM�J�5'DI<BA 3)P 5'E#<BU�O#AB589KJd9:;ZJiDI<>ìLJdM'R$9:;ZJ
JL�'M�A>�'J G EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7^M'7y9:;#J6E(O P�2 JL7^M'RÜDKJ�E#DKM'7IDy589_9:;ZJ[7:M 2 M'9LþÿD G <BDKU�M�D:5'Aú��9:;ZJL7:J 2�3 J�E(9KJL7:9:5'<BE�<BEZQ
9:;ZJ6U�M�D:DI< 2 <BAB<B9 3 M'R G <BD:TwM��'JL7I<BEZQ#1.8Z�Y8S12���V�
M'7dM'U#9:< P 5'A:� G J�D:<>Q�E#DL~



º �

hÜ<>Q�OZ7IJ�»�~Âº�D:;ZM"�dDV9:;ZJÖEZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7V9:;#589�TwM'7:7IJ�DKU�M�E G DV9KM�9:;ZJ�Q'J�EZJL9:<YTõ7:JLU#7:J�DKJ�E(9:589:<>M�EÇM'R
hÜ<>Q�OZ7:JN»�~·»�~kc_;#<BD�EZJL9Ë�vM'7:=k;#5'D�9:;Z7:JLJNDKJ�E�DKM'7ID�5'E G DKJL�'J�E�;#< G#G J�E�O#E#<>9:DL~�liM"�vJL�'JL7��v9:;ZJNEZJL9Ë�vM'7:=
JwÎ�J�Tw9:<>�'J�A 3�P 58='J�D�O#DKJõM'R�M�E#A 3 W��'Jõ;�< G#G J�E*O#E#<>9:DV5'E G 9.�zM D:J�E#DKM'7IDL�d�y<>9:;*9:;ZJõM'9:;ZJL7�O�E#<>9:DV5'E G

DKJ�E#D:M'7IDdE#M'9 2 J�<BEZQ�TwM�E#EZJ�Tw9KJ G 9KM/<YEZU�OZ9:DL��M�OZ9KU�OZ9:DL�	M'7iM'9:;ZJL7[;#< G#G J�E�O#E#<>9:DL~ym.9iTL5'Es5'AYDKM 2 J�E#M'9:<BTwJ G
9:;#589_9:;#JSEZJL9Ë�vM'7:=NTwM�E(9:5'<BE#D_5)E�O P�2 JL7^M'R¸7IJ�TLOZ7:7:J�E(9_AB<BEZ=0DL~

L F R

H1H0

NW

H6 H5

H3H4 H2

N W

-4

-94

61

-95

-100140-29

49-61-52

40

80 -25

-97 -97

34 -64

90

62
-83

48

-10080

3252

-49

-71

hÜ<>Q�OZ7IJ[»�~Âº ¾iJ�OZ7:M0TwM�E]9K7:M�AYA>JL7SR�M'7��y;#<BTC;Ö9:;ZJ/Q'J�EZJL9:<BT�7:JLU#7:J�D:J�E]9:589:<>M�E�<BD�D:;ZM��yE
<BEVhÜ<>Q�OZ7IJ[»�~·»�~

Ò ¬ Ã ¬ Ã ¬ ² Ô �����|�(�� ������)��,y �«$��� © ���$�( ���
 ° ���¸�������0�	 "�Z ������

c_;#J�Q'J�EZJL9:<BTx7:JLU#7IJ�DKJ�E]9:589:<BM�E��vJõ;#5��'JõTI;ZM�D:J�E�9KMkO#DKJs<BEÏM�O#7�J ® U�JL7I< P J�E(9:D�;�5'D�5�E(O PS2 JL7-M'R
U#7:M'U�JL7:9:<BJ�D G J�D:Tw7I< 2 J G <YE/p�J�Tw9:<>M�E/¶�~ È ~ � ~|mo9%J�5'D:<BA 3 DIOZU#U�M'7:9:DÜ9:;ZJyJL�'M�ABOZ9:<>M�E-M'R 2 M'9:;-R�JLJ G Ø R�M'7:�@587 G 5'E G
7:J�TLOZ7I7:J�E]9fEZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CDd5'E G ;ZJ�E#TwJ�TL5'E 2 J�O#D:J G J�\�O#5'ABA 3 �vJ�ABA¸<BEx9KJ P U�M'7I5'A$5'E G E#M�E Ø 9KJ P U�M'7I5'A
G M P 5'<YE#DL~�liM"�vJL�'JL7��%J�5'TC;k�zJ�<BQ�;]9�<BE�M�OZ7�E#JL9Ë�vM'7:=�<BDS7:J�DK9K7I<YTw9KJ G 9KM 2 J�5'Ek<BE(9KJLQ'JL7�<BE î ØI�LÁ'Á � �LÁ'Á5ð ~
mo9/�vM�O#A G 58U#U�J�587N9:;#589�E#JL9Ë�vM'7:=�D��y<>9:;�����\�8:�:�����?cÖ�vJ�<>Q�;(9:D 2 JL9.�zJLJ�EûO#E#<>9:DVTL5'E#EZM'9NJL�'M�AB�'JÖ<BE*M�OZ7
D 3 DK9KJ P ~zldM��zJL�'JL7���5'D_M�O#7y7:JLU#7IJ�DKJ�E]9:589:<BM�E�5'ABA>M��yD�1.<d���:8[69�l� KNM �`��� K �:8 M �YQ 2 JL9.�zJLJ�ExO#E#<>9:D��#587 2 <>9K7I587C<BA 3
AB587:Q'JV�vJ�<>Q�;(9:D 2 JL9.�zJLJ�E�O�E#<>9:D�TL5'E 2 J/J�5'D:<BA 3 7:J�5'AB<>ìLJ G �0<B5x58U�U#7:M'U#7I<Y589KJ/TwM P�2 <BE#589:<BM�E#D�M'R P O�A>9:<>U�A>J
TwM�E#EZJ�Tw9:<BM�E#DL~%c_;�<BDvJ�E G M"�dD^M�OZ7_7:JLU�7:J�DKJ�E(9:589:<>M�E��y<B9:;V9:;ZJ6< P U�M'7:9:5'E(9^U#7:M'U�JL7:9 3 M'R KNM 1!69�l���������?Q�QC~
c_;#JyD:5 P J_Q'J�E#M'9 3 U	Jf<BE�M�O#7|7:JLU#7:J�D:J�E]9:589:<>M�E/TL5'E 2 J G J�TwM G J G <BE]9KM�5[R�JLJ G Ø R�M'7I�v587 G M'7v567:J�TLOZ7:7:J�E(9



º �

EZJL9.�zM'7:= 2(3 DI< P U�A 3 TI;�5'EZQ�<BEZQx9:;ZJ G J�TwM G <YEZQ P J�TC;#5'E#<BD P 9KM G <BD:5 2 A>J�M'7�J�E#5 2 A>J�9:;ZJ-J ® U#7:J�D:DI<>M�EâM'R
7:J�TLOZ7I7:J�E]9_TwM�E�EZJ�Tw9:<>M�E#DL~@p0< P <BAY587IA 3 �]9:;#J6J ® U�7:J�D:D:<>M�EVM'RÜ;#< G#G J�EVO#E#<>9:D���7IJ�TLOZ7:7:J�E(9_AB<BEZ=0DL��JL9:T8~>��TL5'Ex5'ABDKM
2 JNTwM�E]9K7:M�AYA>J G�G OZ7I<YEZQ G J�TwM G <BE#Q 2�3 5'AB9KJL7I<BEZQõ9:;ZJNJ ® U#7:J�D:DI<>M�E�M'R P M G <XW�JL7�Q'J�EZJ�D�~kcy;(O#D�� P O�A>9:<>U�A>J
U�;ZJ�E#M'9 3 U	J�D K ����7IJ�D:O#A>9)R�7:M P 9:;ZJõD:5 P JsQ'J�EZM'9 3 U�J'�_�y;#<BTC; A>J�5 G D-9KM�9:;ZJsU#7:M'U�JL7:9 3 M'R�694d�	� M �:cN6�8 K
1.<d���:8[69��8 K 8Z�:c8~ F AYDKMZ�+D:<BE#TwJ�9:;ZJ�M'7 G JL7fM'R|9:;ZJ�TwM�E#EZJ�Tw9:<>M�E#Df<BEs5�Q�<>�'J�EsQ'J�EZJ#�ú<BEZU�OZ9dTwM�E#EZJ�Tw9:<>�0<>9 3 M'Rz5
;#< G�G J�E-M'7yM�OZ9KU�OZ9^O#E#<B9	� G M(J�D^EZM'9 P 589K9KJL7��#9:;ZJ[J ® 5'Tw9yD:5 P J6E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7^TL5'E 2 JiJ�E�TwM G J G O�D:<BEZQ
P O#A>9:<>U�ABJ�Q'J�EZM'9 3 U�J�DL~�c_;(O�DL�|M�OZ7)7IJLU#7:J�DKJ�E(9:589:<>M�E�J ® ;#< 2 <B9:D.;>�	� M �:cN6�8 K 1.<d���:8[69��8 K 8Z�:c8�v�y<>9:; @�8 �����T���`�
Q'J�EZM'9 3 U�J�D G J�TwM G <YEZQ�9KM)9:;ZJ6D:5 P J6U�;ZJ�EZM'9 3 U�J'~
Ê J�;#5"�'J�5'AYDKM P J�E(9:<>M�EZJ G 9:;#589f<BE�M�OZ7dQ'J�E#JL9:<BTS7IJLU#7:J�DKJ�E(9:589:<>M�Eõ5-Q�<B�'J�EsO�E#<>9
�
9:587:Q'JL9	�yTL5'Eõ;#5"�'J

P O#A>9:<>U�ABJ@TwM�E�EZJ�Tw9:<>M�E#D%R�7:M P 5'EZM'9:;ZJL7@O#E#<>9F�úDKM�O#7ITwJ��:~%c_;#<YDÜ5'ABA>M"�dD P O#A>9:<>U�ABJ@AY<BEZ=0D 2 JL9.�zJLJ�E�9Ë�vM�O�E#<>9:DL~
c_;#<YD�R�J�589:OZ7:J^TwM'7:7:J�D:U	M�E G D¸9KM
;��	� M �:c�698 K �a�a@�<d�9@A��� K c_5'D��vJ�ABA05'D�6`4d��� M �:c�698 K �a�a@�<d�9@=��� K c8~z}iJ�EZM'9 3 U�<BT
7:J G O�E G 5'E#T 3 5'ABA>M��yD!9:;#JvD 3 DK9KJ P 9KM P 5'<BE(9:5'<BE 2 5'TI=�O#U�TwM'U�<BJ�D$M'RZQ'M�M G Q'J�EZJ�D��'�y;#<BTC;S<BD$M'R#TwM�E#D:< G JL7I5 2 A>J
�85'ABOZJ�<BRÜ9:;ZJ�Q'J�E#JL9:<BT�M'U	JL7C589KM'7IDf587:J G <BDK7IOZU�9:<>�'JS5'E G9& M'7f9:;ZJ G J�TwM G <BEZQ�U#7:M0TwJ�D:Di<BDyJL7I7:M'7fU#7:M�EZJt�
J'~ÂQZ~>�
<>9 G M�J�D�EZM'9�7:J�5 G J�E]9:<B7:JVQ'J�EZJ�DKJ�\�OZJ�E#TwJ�DL�|JL9:T8~D�:~�jz;#J�EZM'9 3 U�<BT/7:J G O�E G 5'E#T 3 <BD�5�O#D:JLR�O#AzR�J�589:OZ7:JN<BE
D:TwJ�E#587C<>M�D_�y;#JL7:J6U�;ZJ�E#M'9 3 U�<BT6TwM P U�M�EZJ�E(9:DdR�5'<BAù~zh#M'7f<BE#D:9:5'E#TwJ'��<>R¸M�OZ7i7:M 2 M'9:D_M'U�JL7I589KJ�<BE�;#58ì�587 G M�O#D
J�E(��<>7IM�E P J�E(9:DS9:;#589�TL5'O#D:JVE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7�AB<YEZ=�D�5'E G O#E#<>9:D�9KMxR
5'<BAú��U�;#J�EZM'9 3 U�<BT-7:J G O#E G 5'E#T 3 TL5'E
TwM P U�J�E#D:589KJ@R�M'7|D:O#TC;�JwÎ�J�Tw9:DÜ9:;Z7IM�OZQ�;�7:M 2 O#DK9�5'E G R
5'O#A>9 Ø 9KM�A>JL7I5'E(9 G J�D:<>Q�E�D�9:;#589 P 58='J_O�DKJzM'R P O�A>9:<>U�A>J
< G J�E(9:<BTL5'A+O#E�<>9:D^5'E G AB<YEZ=�D�~
p0<YE#TwJ_M�OZ7z7:JLU#7:J�DKJ�E(9:589:<>M�E/D:OZU#U�M'7:9:D|Q'J�EZM'9 3 U�<BT P O�A>9:<>U�AB<YTL<>9 3 � P O#AB9:<>U�A>J@Q'J�EZM'9 3 U�J�D G J�TwM G Jy9KM�9:;ZJ

D:5 P J[U�;ZJ�EZM'9 3 U�J��:�Z�zJ�TL5'ENJ�5'D:<BA 3�2 <B5'D@M�OZ7^JL�'M�AYOZ9:<>M�E#587 3 D 3 DK9KJ P 9KM)U#7IJLR�JL7:J�E(9:<B5'ABA 3 TI;ZM�M�DKJ K�M 1!6d� K �
�a��69�a�?Q_�	�`�3���:8 M �RQÍ~ F D G J�DITw7I< 2 J G <YE�p�J�Tw9:<BM�EÝ¶�~ È ~ � �fE#M'9:<>M�E#DVM'R�� M 6 M � M ;�8 K ���_5'DV�vJ�ABAf5'D.i?<>� K �:8 M �9���
KNM 1]6R� K �:���	QNQ�TL5'E 2 J�<BE#TwM'7:U�M'7I589KJ G <BE�M�OZ7/D 3 D:9KJ Pü2�3 58U#U#7:M'U#7C<B589KJ�A 3 G JwW�E#<BE#Q K�M Q?� O i?<>� K �:8 M �RQ�9KM
TI;�587I5'Tw9KJL7I<>ìLJ�TwM P U�5'Tw9:EZJ�D:D�~@afEZJ6DIO#TI;�58U�U#7:M�5'TI;��y<BABA 2 J[U#7:J�DKJ�E(9KJ G <BE�b^;#58U#9KJL7 È ~
F D)TL5'E 2 JNDKJLJ�E+�z9:;ZJNQ'J�EZJL9:<BTV7:JLU�7:J�DKJ�E(9:589:<>M�EÏO#DKJ G <YE�M�O#7�J ® U�JL7I< P J�E]9:D�U�M�D:DKJ�DIDKJ�D�5�E(O PS2 JL7

M'R6<BE(9KJL7:J�DK9:<BE#QÖU#7:M'U�JL7:9:<>J�D-9:;#589 P 58='Js<>9/D:O#<>9:5 2 A>JNR�M'7/9:;ZJxJL�'M�ABOZ9:<>M�E M'RSEZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID)R�M'7/9:;ZJ
2 M ®�Ø U�O#D:;�<BEZQ�7:M 2 M'9^9:5'DK=�~

Ò ¬ Ã ¬ Ò ª ����
��0�
�����������$� ¨ �( "���
���

afO#7�DI< P O�AB589:<>M�E#D�O#DKJ G U�M'U�O#AY589:<>M�E#D6M'RfD:<>ìLJ È8Á'Á 5'E G 9:;#J/JL�'M�AYOZ9:<>M�E#587 3 7IO#E#D�AB5'D:9KJ G �LÁ'Á Q'J�E Ø
JL7I589:<>M�E�DL~ Ê JÖO#DKJ G \�8Z�9���?cv� M <d������1,�	�`�.Q_�	�l� K �:8 M ��9KMÏTC;ZM�M�DKJõU�587:J�E(9:DVR�M'7 P 589:<BE#Q�<BE�J�5'TI;ûDK9KJLU
�Ë}iM�A G 2 JL7IQZ� ���'�'� �:~*afO#7�J ® U�JL7I< P J�E]9:D P 5 G J�O�DKJNM'Rd9.�zMâQ'J�EZJL9:<BTNM'U�JL7I589KM'7ID�uVTw7IM�D:DKM"�'JL7V5'E G P O Ø



È8Á

9:589:<>M�E+~ Ê JNO#DKJ G <d�Y8 i M �?1 K � M QNQ M B����S�y<>9:;�9:;ZJ�U#7:M 2 5 2 <YAB<>9 3 M'RyTw7IM�D:DKM"�'JL7)D:JL9�589 Á ~ È ~õmoE�O#E#<>R�M'7 P
Tw7:M�D:D:M"�'JL7iJ�5'TI;�Q'J�E#J�<BEV9:;ZJ[M8Î+DKU#7C<BEZQ�;#5'D_5)O�E#<>R�M'7 P TI;#5'E#TwJ�M'RÜTwM P <BEZQ�R�7:M P J�<>9:;#JL7^M'R�<B9:D^U�587:J�E(9:D
�Ëp 3 DK�vJL7 G 50� ���'�'� �:~zc_;�<BD|7:J�\�O#<>7IJ�Dz5�7I5'E G M P TwM�<BE Ø 9KM�D:D^589@J�5'TI;NM'R!9:;#JiQ'J�E#JiU�M�D:<B9:<>M�E#D|9KM G JL9KJL7 P <BEZJ
9:;ZJ/U�587:J�E(9�9:;#J�M8Î+DKU#7I<YEZQ�<BE#;#JL7I<>9:D[9:;#589�U�587:9:<YTLO#AB587SQ'J�E#J/R�7:M P ~�p�M P J/TwM P)P M�E#A 3 O#DKJ G Tw7IM�D:DKM"�'JL7
DK9K7I589KJLQ�<BJ�Dy587:JSTwM�E(9K7I5'DK9KJ G <BEVhÜ<>Q�OZ7IJS»�~ È ~

Parent 2

Child 2

Child 1

Child 1

Child 2

1-pt Crossover 2-pt Crossover

Uniform Crossovern-pt Crossover

n

Parent 1

hÜ<>Q�O#7:JS»�~ È bvM P U�587I<BDKM�EVM'R�TwM P)P M�E�A 3 O�DKJ G Tw7:M�D:D:M"�'JL7fDK9K7I589KJLQ�<>J�DL~

m�E�M�OZ7%< P U�A>J P J�E(9:589:<>M�E+�(Tw7:M�D:DKM��'JL7z7:J�D:U	J�Tw9KJ G Q'J�EZJ 2 M�O#E G 587C<>J�DL��<ú~ÂJ'~>�(M8Î�DKU�7I<BEZQ�DÜ<BE�;ZJL7I<>9KJ G J�E(9:<>7:J
Q'J�EZJ�D�8S�`�3� K �'R�7:M P 9:;ZJ�<B7+U�587:J�E(9:D��úD:O 2 t�J�Tw9+9KM P OZ9:589:<BM�E^�:~�p0<YE#TwJÜQ'J�EZJ�D�<YEfM�OZ7!7:JLU#7IJ�DKJ�E]9:589:<BM�E[J�E#TwM G J G
<BEZU�OZ96TwM�E#EZJ�Tw9:<>�0<>9:<>J�D�M'R_EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7�O#E#<>9:D6M'7�U�M�D:<>9:<BM�E#D[M'RyDKJ�E�DKM'7IDL��Tw7:M�D:DKM��'JL7);#5 G 9:;#J-JwÎ�J�Tw9
M'RiU#7:M G O#TL<BEZQxM8Î�D:U#7I<BEZQs�y<>9:;�5 P < ® M'RfO#E#<>9:D�5'E G DKJ�E�DKM'7ID�5��85'<BAB5 2 A>JN<BE�9:;ZJNU�587:J�E(9:DL~�rxO#9:589:<>M�E+�
M�E�9:;ZJ/M'9:;ZJL7);#5'E G ��M'U�JL7I589KJ G �y<>9:;�<BEÖQ'J�EZJ�D�~ ½ 5'TI;�E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7�O#E�<>9�5'E G 7:M 2 M'9�DKJ�E#DKM'7��@5'D
P OZ9:589KJ G �y<>9:;�U#7:M 2 5 2 <BAB<>9 3 Á ~ � ~|h�OZ7:9:;ZJL7��0M�E#TwJf5�O#E#<>9!�
M'7_DKJ�E#DKM'7����@5'DvTC;ZM�DKJ�EVR�M'7 P OZ9:589:<BM�E+�(J�<B9:;ZJL7
9:;ZJ P M G <XW�JL7ÜQ'J�EZJ 2 <>9|�@5'D�´�<>U#U�J G �y<>9:;-U#7:M 2 5 2 <YAB<>9 3 Á ~ � M'7z9:;ZJyQ'J�E#J �ú<BE#U�OZ9|TwM�E#EZJ�Tw9:<B��<>9 3 M'7zDKJ�E�DKM'7
U�M�D:<>9:<>M�EV�@�@5'D P OZ9:589KJ G ~�h#M'7�EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7�O#E#<>9:DL� P OZ9:589:<BM�Eâ<BE(�'M�A>�'J G 5�7I5'E G M P¹P M G <XW�TL589:<>M�E
M'RÜJ�<>9:;ZJL7i9:;ZJ] W¡�¢¤£¦¥¨§ª©^�F­�®°¯ ±³²-´Z��M'7i9:;ZJ�µ¾£·¯ ¸º¹·±dM'R|M�EZJ�7I5'E G M P A 3 TC;ZM�DKJ�EõTwM�E#EZJ�Tw9:<BM�E+~_h#M'7[DKJ�E#D:M'7IDL�
9:;#<BD@Q'J�E#J P O#9:589:<>M�E�7:J�DIO#A>9KJ G <BEN5�7C5'E G M P TI;�5'EZQ'JSM'R¸9:;ZJSDKJ�E�DKM'7_U�M�D:<>9:<>M�E!~
F D@�y<>9:;/9:;ZJ[J ® U�JL7I< P J�E(9:DvM'R$c$J�ABA>JL7��0J�5'TI;�<BE G <>�0< G O�5'A#<BE/9:;ZJfU�M'U�O#AB589:<>M�EL�ú5�EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7@R�M'7

5�7:M 2 M'9	�v�@5'DiJL�&5'ABO�589KJ G <YE�º Á 7I5'E G M Pµ2 M ®�Ø U�O#DI;#<BEZQ�J�E(��<B7:M�E P J�E(9:Df5'E G <B9:Dd5"�'JL7I58Q'J)U�JL7:R�M'7 P 5'E#TwJ
�@5'D�O�DKJ G 5'D�5 P J�5'D:OZ7IJ�M'R^W�9:EZJ�D:D�R�M'7�DKJ�A>J�Tw9:<>M�E!~xm�EâJ�5'TC;kJ ® U�JL7I< P J�E]9L���vJ�U�JL7:R�M'7 P J G È8Á JL�'M�ABO Ø
9:<>M�E#587 3 7IO#E#D���J�5'TI;âDK9:587:9:<BEZQ��y<>9:;s5 G <XÎ�JL7:J�E]9d7I5'E G M P DKJLJ G ~fcy;#<BD_�@5'D G M�EZJ�9KMVJ�E#D:OZ7IJ�DK9:589:<BD:9:<BTL5'A
D:<>Q�E�<XW�TL5'E#TwJ6M'R%9:;ZJ�7IJ�D:O#A>9:DyM 2 9:5'<BEZJ G ~dh�OZ7:9:;#JL7��	<YE�M'7 G JL7i9KM G <>7:J�Tw9:A 3 TwM P U�587:J�9:;#JSW�9:E#J�D:DKJ�DdM'R|9:;ZJ



È0�

G <XÎ�JL7:J�E(9%EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CDL���vJdTwM P U�O#9KJ G Q	�3���9@=���T@�8g³��N@iW�9:EZJ�D:D:J�D%R�M'7%J�5'TC;�M'R+9:;#J P ~Üc_;#<BDÜ�@5'D G M�EZJ
2�3 JL�85'ABO#589:<YEZQ�9:;ZJ6U�JL7:R�M'7 P 5'E#TwJ[M'R�9:;ZJ�EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7^M"�'JL7f5�W ® J G D:JL9_M'R �LÁ'Á'Á 2 M ®�Ø U�O#D:;�<BEZQ�J�E Ø
�0<>7:M�E P J�E(9:DL~��iE�A>J�D:DfM'9:;ZJL7:�d<BDKJ P J�E(9:<>M�EZJ G �+9:;ZJ�W�9:EZJ�D:DKJ�D[7IJLU	M'7I9KJ G <BEs9:;ZJ�R�M�AYA>M"�y<YEZQ�J ® U�JL7I< P J�E(9:D
7:JLR�JL7_9KM)9:;ZJ�DK9:5'E G 587 G <>ìLJ G W�9:EZJ�D:D:J�DL~

¦kzS¦ � ýp�{�3��~��3�{|��{�S�µ�Y��§A�f�d�{|�~5§��{�3�3�R§>�����V§L~�©x���)�<��Þ ß �x�5©��3|x� � �V¨X�V~

m�E�9:;#<BD�DKJ�Tw9:<>M�Ek�vJNU#7:J�DKJ�E(9�7:J�D:O#A>9:D�M'RdJ ® U�JL7I< P J�E]9:D�<BE�9:;ZJVJL�'M�ABOZ9:<BM�E#587 3 D 3 E(9:;ZJ�D:<BD�M'RdE#J�OZ7I5'A
EZJL9.�zM'7:=NTwM�E(9K7:M�ABA>JL7CD^R�M'7y9:;ZJ 2 M ®�Ø U�O#D:;�<BEZQ�7:M 2 M'9^9:5'DK= G J�D:Tw7I< 2 J G J�587IAB<BJL7�~

Ò ¬ Ò ¬ ² §�ª �	�
�! ����	� ��,y���>«$� ª �����������$� ³ ���$�&� ª �0�â�0�	 )�
� à �� ��$�����

hÜ<>Q�OZ7IJS»�~·¼)D:;ZM��yD_5�U�A>M'9^M'R$9:;#JSTwM�OZ7IDKJSM'R$M�EZJSJL�'M�ABOZ9:<>M�E#587 3 7IO�E+~ÜmoEV9:;�<BD_TL5'DKJ69:;#JSD 3 DK9KJ P �@5'D
JL�'M�A>�0<BEZQ�7IJ�TLOZ7:7:J�E(9�EZJL9.�zM'7I=�D��y<>9:;ÖE#M�;#< G#G J�EÖO#E#<>9:D[5'E G 9:;Z7:JLJ�M�OZ9KU�OZ9�O#E#<>9:DL~Vc_;ZJ-n�h�eÐM�O#9KU�OZ9
TwM G <BEZQ�DK9K7I589KJLQ 3 �@5'D_J P U�A>M 3 J G ~

0 20 40 60 80 100

Generations

0

1

2

3

4

5

6

Fit
ne

ss

Process of Evolution

      Best
      Avg
      Worst

hÜ<>Q�OZ7IJ[»�~·¼ h#7:M P <YE#<>9:<B5'AzU�M'U�O#AB589:<>M�E�D�TwM�E#DI<BDK9:<BEZQsM'Rf;#<>Q�;#A 3 O�E0W�9�7:M 2 M'9)TwM�E Ø
9K7:M�ABABJL7IDL�0JL�'M�ABOZ9:<>M�E�U#7:M G O#TwJ�D 2 JL9K9KJL7��ZW�9K9KJL7dTwM�E]9K7:M�AYA>JL7IDL~

F DyTL5'E 2 J[M 2 DKJL7:�'J G �#9:;#J6EZJL9Ë�vM'7:=0Dd<BEV9:;#JS<BE#<>9:<Y5'A�U�M'U�O�AB589:<>M�E��
Q'J�EZJL7I589:<>M�E Á �z587:JS;�<>Q�;#A 3 O#E0W�9L~
c_;#<YD�<BD$9KM 2 JzJ ® U�J�Tw9KJ G Q�<>�'J�E�9:;#589Ü<BE#<>9:<Y5'A'U�M'U�O#AB589:<>M�E�D!587:Jv7I5'E G M P A 3 Tw7:J�589KJ G ~Üc_;ZJz7:M 2 M'9:D$J�E G M"�vJ G
�y<>9:;�9:;ZJ�DKJ@EZJL9.�zM'7:=0D�J ® ;#< 2 <>9�U	M�M'7�E#5��0<>Q�589:<>M�E�DK=0<BABABD$5'E G J�<>9:;ZJL7�='JLJLU)DKU�<BE�E#<BEZQ^<BE�9:;ZJ@D:5 P J@U�M�D:<>9:<>M�E
M'76589K9KJ P U#9S9KM P M"�'J-<YE]9KMV�@5'ABABDL~ F D65V7IJ�D:O#A>9L��9:;ZJ 2 J�DK9[EZJL9.�zM'7:=õ<BEs9:;ZJ)<BE�<>9:<B5'A$U	M'U�O#AB589:<>M�Es;#5 G 5
W�9:EZJ�DID^M'R � ö ¶-5'E G 9:;ZJ[U�M'U�O�AB589:<>M�E+�05'E�5"�'JL7I58Q'JSW�9:EZJ�D:D^M'R Á ö ��È ~



È ¶

h#7IM P 9:;#<BD P M G J�DK9 2 JLQ�<BE#E#<BE#QZ�+9:;ZJ�W�9:EZJ�D:D:J�DSTL5'E 2 J�DKJLJ�Eâ9KMx< P U�7:M"�'J�M��'JL7�Q'J�EZJL7C589:<>M�E#DL�$�y<>9:;
9:;ZJ 2 J�DK9|EZJL9.�zM'7I=�<YE�Q'J�EZJL7I589:<>M�E �LÁ'Á ;#5��0<BEZQ[5fW�9:EZJ�D:D�M'R È ö ¼[5'E G 9:;#J^U	M'U�O#AB589:<>M�E�5'E)5"�'JL7I58Q'JyW�9:EZJ�D:D
M'R È ö È ~%¾dM'9:<BTwJ[9:;�589v9:;#JdW�9:EZJ�D:DvM'R�9:;ZJf�vM'7IDK9 P J P�2 JL7vM'R$9:;ZJfU�M'U�O#AB589:<>M�E-7:J P 5'<BE�DvTwM�E�D:<BDK9KJ�E(9:A 3 A>M��
��z � �ÜM"�'JL7y9:;ZJfQ'J�EZJL7I589:<>M�E#D�~|c_;#<BDz<BD G OZJy9KM�9:;ZJ G <YDK7IOZU#9:<B�'J_JwÎ	J�Tw9:D_M'R!9:;ZJfQ'J�EZJL9:<BTiM'U�JL7I589KM'7IDv�y;#<YTI;
P M G <>R 3 U�587I9:D^M'R$9:;#JSEZJL9Ë�vM'7:=NTw7IO#TL<Y5'A�9KM)9:;ZJSD:O#7:��<B�&5'A	M'R¸9:;ZJ67:M 2 M'9L~
c_;#JVE#JL9Ë�vM'7:=�D)M'RdQ'J�EZJL7C589:<>M�E �LÁ'Á G J P M�E�DK9K7I589KJNJwÎ�J�Tw9:<>�'J�E#5"��<>Q�589:<BM�E 2 J�;#5��0<>M'7IDL�ÜU�587:9:<BTLO#AB587CA 3

�y;ZJ�E�TwM P U�587:J G 9KM�9:;ZJ�U#7C< P <>9:<>�'JsTL58U�5 2 <BAY<>9:<>J�D�M'R�9:;ZJ�<B7V5'E�TwJ�DK9KM'7IDL~Ùc_;ZJs7:M 2 M'9:D�<BE*Q'J�EZJL7C589:<>M�E
�LÁ'Á 5 G#G 7:J�D:DS9:;ZJ 2 M ®(Ø U�O�D:;#<BEZQN9:5'D:=��zJ�ABA3
Ü9:;ZJ 3ÖP M"�'JV5 2 M�OZ9SU�OZ7:U�M�DKJLR
O#ABA 3 �!5"�'M�< G �v5'ABAYD65'E G U�O#D:;
2 M ® J�DL~|c_;�O#DL��JL�'M�AYOZ9:<>M�E G <BD:TwM"�'JL7CD%EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7 G J�D:<>Q�E�DÜ9:;#589%Q�<B�'Jy7I<BD:J^9KMSJwÎ�J�Tw9:<>�'J 2 M ®(Ø U�O�D:;#<BEZQ
2 J�;#5��0<>M'7ID�~

Ò ¬ Ò ¬ Ã §�ª �	�
�! ����	� ��, à ����� Æ ,.����å��#�&� ����� ° ��
]�$���&�0�	 ¢ �( ?å�����æ+�

m�EõM�OZ7fJ ® U�JL7I< P J�E]9:D��	�vJ�JL�'M�A>�'J G 2 M'9:;sR�JLJ G Ø R�M'7I�v587 G 5'E G 7:J�TLOZ7:7:J�E(9[EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID�~ F DfJ ®�Ø
U�AB5'<YEZJ G J�587IAY<>JL7����zJNTwM�E G O#Tw9KJ G È8Á TwM P U�A>JL9KJVJL�'M�ABOZ9:<>M�E#587 3 7IO#E#DS9KMõU#7:J�DKJ�E(9�7IJ�D:O#A>9:D�M'RyDK9:589:<BD:9:<BTL5'A
D:<>Q�E�<XW�TL5'E#TwJ'~�hÜ<>Q�OZ7:J6»�~Þ¿�D:;#M"�yD^5�TwM P U�587I<BDKM�E/M'R¸9:;ZJiW�9:EZJ�D:DKJ�D@M'R¸R�JLJ G Ø R�M'7I�v587 G 5'E G 7IJ�TLOZ7:7:J�E(9^EZJL9 Ø
�vM'7:=�Dy9:;#589_�vJL7:JSJL�'M�AB�'J G �y<>9:;#M�OZ9_5'E 3 ;#< G#G J�ENO#E#<B9:DL~ÜmoE�9:;#<BD@W�Q�O#7:J'� F h¸h�7IJLR�JL7IDy9KM)9:;ZJSW�9:EZJ�D:D^M'R
9:;ZJ 2 J�DK9%R�JLJ G Ø R�M'7:�v587 G EZJL9.�zM'7I=-U#7:M G O#TwJ G <BE)J�5'TC;VM'R!9:;ZJ È8Á JL�'M�AYOZ9:<>M�E#587 3 7CO#E#DL��5��'JL7I58Q'J G M��'JL7^9:;ZJ
7IO#E�DL�0�y;#<BA>Jf?vh�h G J�EZM'9KJ�Dy9:;ZJfW�9:EZJ�D:D_M'R$9:;ZJ 2 J�D:9^R�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7I= G <BD:TwM"�'JL7IJ G 2�3 JL�'M�ABO#9:<>M�E+~
F eye­5'E G ?veyeÙ;#5"�'J G J�E#M'9KJ�D:< P <BAB587fW�9:EZJ�DID P J�5'D:O#7:J�DL� 2 OZ96R�M'7S7:J�TLO#7:7:J�E(9SEZJL9Ë�vM'7:=0DL~�c_;ZJ�D:J�W�9 Ø
EZJ�D:Dd�85'ABOZJ�Di587:J2Q	�3���9@=���T@�8g³��N@8�$<ú~ÂJ'~>�	9:;ZJ 3 G J�EZM'9KJ�9:;#J6W�9:EZJ�DIDyM'R|9:;#JS7:M 2 M'9iM"�'JL7[5)W ® J G DKJL9iM'R �LÁ'Á'Á
2 M ®�Ø U�O#D:;�<BEZQ�J�E]�0<>7:M�E P J�E]9:D_5'E G ;ZJ�E#TwJ6587:J G <>7:J�Tw9:A 3 TwM P U�587I5 2 A>J'~
h#7IM P hÜ<>Q�O#7:Jz»�~Þ¿_M�EZJvTL5'E�M 2 DKJL7I�'Jz9:;#589$9:;ZJzW�9:EZJ�D:D�M'RZ9:;ZJ 2 J�DK9�R�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=0DL��5��'JL7I58Q'J G

M"�'JL7�9:;ZJ È8Á JL�'M�ABOZ9:<BM�E#587 3 7IO#E#DS5'E GÖG J�EZM'9KJ G 2�3 F h�h@���@5'D�58U#U�7:M ® < P 589KJ�A 3 � ~·¼ È �Ü�y;#<YA>J�9:;ZJ 2 J�DK9
R�JLJ G Ø R�M'7I�v587 G EZJL9.�zM'7I= G <BDITwM"�'JL7:J G 2�3 JL�'M�ABOZ9:<>M�Ej� G J�E#M'9KJ G 2(3 ?vh�h��_;#5 G 5)W�9:E#J�D:DiM'Rz¶�~ Á ~�afEs9:;ZJ
M'9:;ZJL7-;�5'E G �|9:;ZJ�5"�'JL7I58Q'J�M'Ri9:;ZJVW�9:E#J�D:DKJ�D�M'Ri9:;ZJ 2 J�DK9�7:J�TLOZ7:7:J�E(9�EZJL9Ë�vM'7:=0D)JL�'M�A>�'J G � F edeU�S�@5'D
58U#U#7IM ® < P 589KJ�A 3 ºZ~ Á �^�y<>9:;�9:;#J 2 J�DK9�7:J�TLOZ7I7:J�E]9�EZJL9Ë�vM'7:= �ú?veye
��;#5"��<BE#QÖ5�W�9:EZJ�DID�M'R È ~Âº]¼�~ûp�M P J
M'Rf9:;ZJ�DKJ�7IJ�TLOZ7:7:J�E(9)EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID)9:;(O#D-;#5��'JsTwM�E#D:< G JL7C5 2 A 3 ;�<>Q�;ZJL7�W�9:EZJ�DIDKJ�D�9:;#5'E 9:;ZJ�TwM�E]9K7IM�A
U#7:M'Q'7C5 P D^JL�'M�A>�'J G 2(3 �úc�J�AYA>JL7�� ���'� ºd�:~
afE#JyTL5'E-5'ABD:M6M 2 DKJL7:�'Jy9:;#589%9:;ZJy7:J�TLOZ7:7:J�E(9%EZJL9.�zM'7I=�Dz587:JyM��'JL7z9.�y<BTwJy5'D%JwÎ	J�Tw9:<>�'Jf5'D|R�JLJ G Ø R�M'7:�@587 G

M�EZJ�DL~Àc_;#J�7:J�5'DKM�E�R�M'7/9:;#<BD G <XÎ�JL7:J�E#TwJõAB<>J�D/<BEÏ9:;ZJ�5 2 <YAB<>9 3 M'R67IJ�TLOZ7:7:J�E(9/E#JL9Ë�vM'7:=�DV9KMk7:J P J PS2 JL7
9:;ZJ�<>726d�5Q	�2� K �:8 M �RQÍ�d5'E G 9:;ZJ�<>7/5 2 <BAB<>9 3 9KM�J ® U�A>M�<>9�9:;#<BD�1,��1 M ��cõ<BE G JL9KJL7 P <BE#<YEZQÖTLOZ7:7:J�E(9�5'Tw9:<BM�E#D



È »

AFF BFF ARR BRR

Average (A) and Best (B) Controllers

0

2

4

6

Fi
tn

es
s

hÜ<>Q�OZ7IJ[»�~Þ¿ bvM P U�587I589:<>�'J%U�JL7:R�M'7 P 5'E�TwJ�D!M'RZR�JLJ G Ø R�M'7I�v587 G 5'E G 7:J�TLOZ7:7:J�E(9$E#J�OZ7:M Ø
TwM�E(9K7:M�ABA>JL7ID�~¸edJ�TLOZ7:7:J�E(9zE#JL9Ë�vM'7:=�D@TwM�E(9:5'<BE/AB< P <>9KJ G Ø G JLU#9:; P J P M'7 3 �
5'E G ;ZJ�E#TwJ G MV�vJ�ABA$M�Eõ9:;ZJ�9:5'DK=9
$R�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7:=0D[U�JL7:R�M'7 P
7I589:;ZJL7yU	M�M'7IA 3 ~

9KMVU�JL7:R�M'7 P ~fmoEõTwM�E(9K7I5'DK9L�!R�JLJ G Ø R�M'7:�v587 G EZJL9Ë�vM'7:=0D[587:J�TwM�E#DK9K7I5'<BE#J G 9KM P 58='J)5'Tw9:<BM�E�TI;ZM�<BTwJ�D 2 5'DKJ G
DKM�A>J�A 3 M�E�TLOZ7:7:J�E(9%DKJ�E#D:M'7 3 <BEZU�OZ9:D�~$?@OZ9%;ZM�� G M�J�D|9:;#Jy5 2 <BAB<B9 3 M'R	9KM�7:J P J P�2 JL7|U�5'DK9v5'Tw9:<>M�E#D|U�7:M"�0< G J
7:J�TLOZ7I7:J�E]9dEZJL9Ë�vM'7:=0Dd�d<>9:;�5'E�J G Q'J�M��'JL7i9:;#J�<>7_R�JLJ G Ø R�M'7I�v587 G TwM�O#E(9KJL7:U�587:9:DÍÌ Ê J�M8Î	JL7i9:;ZJ6R�M�ABA>M��y<BEZQ
J ® U�AB5'E#589:<>M�E!~
c_;#J_EZJL9Ë�vM'7:=0D%O#DKJ G <YE�M�OZ7|J ® U	JL7C< P J�E(9:DÜ587:J
@A��������1.8Z�Y8SQ?�:8 K �0<ú~ÂJ'~>��9:;ZJ 3 5'A>�@5 3 D|U#7:M G O#TwJ@9:;ZJdD:5 P J

5'Tw9:<>M�EÖ<YEõ7:J�DKU�M�E#DKJ�9KM�5NQ�<B�'J�EÖ<BEZU�O#9L~�m�EÖD:O#TC;�TL5'DKJ�DL��<>R%9:;#J)DKJ�E#DKM'7 3 <BEZU�OZ9:Df5��85'<BAB5 2 A>J)58965�Q�<>�'J�E
U�AB5'TwJ/9K7I<>Q'Q'JL7)5s7:M 2 M'9�5'Tw9:<>M�E 2 OZ9�9:;ZJ/7:M 2 M'9�5'Tw9:<BM�EkR�5'<BAYDL��9:;ZJ�Ek9:;ZJ/7:M 2 M'9�7:J P 5'<BE#D�589�9:;ZJND:5 P J
A>M0TL589:<>M�Eõ<BE G JwW	E#<>9KJ�A 3 ~ycy;#<BDy<YD 2 J�TL5'O#DKJ�9:;ZJ�DKJ�E#D:M'7 3 <BEZU�O#9:D_7:J P 5'<YE�9:;ZJ�D:5 P J�589[D:O 2 DKJ�\(O#J�E]9d9:< P J
DK9KJLU�Dw�úD:<YE#TwJz9:;#Jz7:M 2 M'9 G M�J�D¸E#M'9 P M"�'J���5'E G 9:;ZJ G JL9KJL7 P <YE#<BDK9:<BT%TwM�E]9K7:M�AYA>JL7�U#7:M G O#TwJ�D$9:;ZJvDI5 P J^5'Tw9:<>M�E
�y;#<YTI;�='JLJLU�DzR
5'<BAB<BEZQZ~¸c_;#<BD%A>J�5 G DÜ9KM�5'6R����12�������`�:��ciDK9:O�T:=�7:M 2 M'9L~Üc_;#<BD P <>Q�;]9z;#58U#U�J�E+��R�M'7z<BE�DK9:5'E#TwJ'�
<>R$9:;ZJ[7:M 2 M'9^�v5'E(9KJ G 9KM-U�O#D:;N5 2 M ® 5'E G 9:;#J 2 M ® ;�58U#U�J�EZJ G 9KM 2 J[58Q�5'<BE#DK9y5��@5'ABA�M'7y5'E#M'9:;ZJL7 2 M ® ~
c_;#<YD��vM�O#A G A>J�5 G 9KMfR�5'<YA>J G 5'Tw9:<BM�E#DÜ5'E G 5fU�JL7 P 5'EZJ�E(9:A 3 DK9:O#TI=S7:M 2 M'9L~ F AYA(9:;#JvR�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=0D
<BEV9:;#<YD@J ® U�JL7I< P J�E]9_D:OZÎ	JL7:J G R�7:M P 9:;�<BD_5ÃÂ�<BTw9:<BM�E+~

Ò ¬ Ò ¬ Ò §�ª �	� ª ��� ¢ �] ?å�����æ+�-���������>«$� ª �������

Ê J/;#5��'J-DI;ZM"�yEÖJ�587IAB<>JL7[9:;#589S9:;ZJ�W�9:EZJ�DIDfM'Rv9:;#J-EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7IDf<BD67I589:;ZJL7SA>M��ó<BEõ9:;ZJ�<BE#<>9:<B5'A
U�M'U�O#AB589:<BM�E#D 2 OZ9d9:;ZJ�E�< P U#7:M"�'J�DiTwM�E#D:< G JL7I5 2 A 3 5'DdJL�'M�ABOZ9:<>M�ExU#7:M'Q'7:J�DIDKJ�DL~^h�OZ7I9:;ZJL7����vJ�5'ABDKM�DI;ZM"�vJ G

9:;#589z7:J�TLOZ7:7:J�E(9%EZJL9.�zM'7I=�Dv;#5��'J P O�TI;/;#<>Q�;ZJL7ÜW�9:EZJ�D:DKJ�DÜ9:;�5'E)9:;ZJ�<>7zR�JLJ G Ø R�M'7:�@587 G TwM�O#E]9KJL7IU�587:9:DL~ Ê ; 3



È º

587:Jz9:;ZJ%7:M 2 M'9:D$<BE69:;ZJv<BE#<>9:<Y5'A8U	M'U�O#AB589:<>M�E#D+ABJ�D:D+W�9$5'E G �d; 3 <BD$<>9!9:;#589$7:J�TLOZ7:7:J�E(9$E#JL9Ë�vM'7:=�D$M�OZ9KU�JL7:R�M'7 P
R�JLJ G Ø R�M'7I�v587 G M�EZJ�DÍÌ Ê ;�589 2 J�;#5"��<>M'7 P O#DK9/9:;ZJx7IM 2 M'9/U�M�D:DKJ�D:D�9KM G M��vJ�ABAi<BEÏ9:;�<BD 2 M ®(Ø U�O�D:;#<BEZQ
J�E(��<>7IM�E P J�E(9CÌ
hÜ<>7ID:9L��A>JL9_O#D_TwM�E�D:< G JL7_�d; 3 9:;ZJSE#JL9Ë�vM'7:=�D P <>Q�;(9y;#5"�'J�A>M��ÇW�9:EZJ�D:D:J�Dy<BEV9:;#<YD^J�E]�0<>7:M�E P J�E]9L~@afEZJ

U#7:M 2 5 2 A>JfTL5'O#DKJ'�#M�OZ9:AY<BEZJ G J�587IAB<>JL7"�0<YD@9:;ZJ[U�M�D:D:< 2 <YAB<>9 3 M'R¸9:;ZJ[7:M 2 M'9@Q'JL9K9:<BEZQ-<YE]9KM�D:<>9:O�589:<>M�E#D^<BE/�y;#<YTI;
<>9^7:J P 5'<BE#D�Q?�:< K �d9:<BABA	9:;ZJSJ�E G M'RÜD:< P O#AB589:<>M�E+~�h#M'7dJ ® 5 P U�A>J'�Z9:;ZJ[7:M 2 M'9 P <>Q�;]9^='JLJLUsDKU�<BE�E#<BEZQ�<BEV9:;ZJ
D:5 P J[A>M0TL589:<>M�E+�09K7 3 9KM#�úO#E#D:O#TLTwJ�DIDKR�O�ABA 3 � P M"�'J�<BE]9KM�5��v5'AYAú�Z589K9KJ P U#9@9KM�U�O#D:;�9Ë�vM�M'7 P M'7:J 2 M ® J�D^589
9:;ZJ�D:5 P J�9:< P J'�+JL9:T8~�m.R|9:;#J�7:M 2 M'9f<YDiO�E#5 2 A>J�9KM G JL9KJ�Tw9S5'E G J�D:TL58U�J�R�7:M P D:O#TC;õU�M'9KJ�E]9:<B5'A¸9K7I58U�DL�!<>9
�y<BAYA	<YE G JLJ G ;#5"�'JSAB<>9K9:A>Jf9:< P J[9KM G M)O#D:JLR�O#A 2 M ®�Ø U�O#DI;#<BEZQZ~Üc_;#<YDz7IJ�D:O#A>9:D_<YENA>M"�ÇW�9:EZJ�D:DKJ�DL~

-26L F R

NW N NE E SE S SW W

99

-61 100

-81
91 -65

-21

4277 -91 -62 -50

92

83

hÜ<>Q�OZ7IJ[»�~ � c_;ZJ 2 J�DK9S7:J�TLOZ7:7:J�E(9,�
edeU�iE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7,�
�y<>9:;#M�OZ965'E 3 ;�< G#G J�E
O#E#<B9:D	�)9:;#589��@5'D G <BD:TwM��'JL7:J G 2�3 JL�'M�ABOZ9:<>M�E!~ F DK9K7IM�EZQ�EZJLQ�589:<B�'J
DKJ�A>R Ø A>M�M'U�589¸9:;ZJvR�M'7:�@587 G P M"�'J��
h��!O#E#<>9 P 58='J�D¸9:;ZJz7IM 2 M'9F���D���	�?�9�����
P M��'JS5'E G 9:OZ7CEN5'Tw9:<>M�E#DL~

p0<YE#TwJ^M�EZJyM'R+9:;#JyTwM�E#DK9K7I5'<YE]9:DzM'R�9:;ZJ 2 M ®�Ø U�O#DI;#<BEZQf9:5'DK=�M'R+c$J�ABA>JL7%<BD%9:;ZJy<BE�5 2 <BAB<>9 3 M'R�9:;ZJd7:M 2 M'9|9KM
G JL9KJ�Tw9|R
5'<BA>J G P M"�'J�DL�(9:;ZJ_5 2 M"�'JyD:TwJ�E�587I<>M�DÜR�7:J�\�OZJ�E]9:A 3 587I<BD:J_<BE�M�OZ7|D:< P O#AB589:<>M�E�DL~ Ê ;#589L�]9:;#J�E+���vM�O#A G
2 J@9:;ZJ P M�DK9ÜJwÎ�J�Tw9:<>�'JiDK9K7I589KJLQ 3 O#E G JL7|DIO#TI;)TL<B7ITLO P DK9:5'E�TwJ�DCÌ�a 2 ��<BM�O#D:A 3 �'9:;ZJ^='J 3 <BD�9KM�5��'M�< G Q'JL9K9:<YEZQ
DK9:O#TI=�~Vp0<BE#TwJ�7:JLU�J�589KJ G 5'Tw9:<BM�E#D6M'Rv9:;ZJ-D:5 P J)=�<YE G �
J'~ÂQZ~>�¸9:O#7IE#<BEZQV<BEõU�AY5'TwJ)M'7STwM�E(9:<BE(O�5'ABA 3xP M"�0<BEZQ
R�M'7:�v587 G 5'E G JL�'J�E(9:O#5'ABA 3 <BE(9KM/9:;#J��@5'ABA:�:�+A>J�5 G 9:;ZJ�7:M 2 M'9i9KMVD:9:O#T:=sDK9:589KJ�DL�!9:;ZJ 3xP O#D:9fD:M P J�;ZM"� 2 J
5��'M�< G J G ~-afEZJ��@5 3 M'R G M�<YEZQV9:;#<BDi�zM�O�A G 2 J�R�M'7[9:;ZJ�7:M 2 M'9f9KM�7:J P J PS2 JL76<>9:DfU#7IJL��<>M�O�Di5'Tw9:<BM�EÖ5'E G

TI;#M(M�DKJ[9KM�U�JL7:R�M'7 P 5'EN5'Tw9:<>M�E/9:;#589_<BD G <XÎ�JL7:J�E]9vR�7:M P <>9L~Üh#M'7_<BE#D:9:5'E#TwJ'�Z<>R!9:;ZJf7:M 2 M'9 P M"�'J G R�M'7:�@587 G
<BEV9:;ZJSU#7:JL�0<>M�O#Dv9:< P JSD:9KJLU!�#<>9^�vM�O#A G 2 J6<BE#TLAB<YEZJ G 9KM�9:OZ7IENEZM��6~
F TL587:JLR
O#A+5'E#5'A 3 D:<BD@M'R�9:;ZJ�DK9K7IO#Tw9:OZ7IJ[M'R$9:;ZJS7:J�TLOZ7:7:J�E(9_EZJL9.�zM'7:=0D_U�7:M G O#TwJ G <BEVM�OZ7_JL�'M�AYOZ9:<>M�E#587 3



È'È

J ® U	JL7C< P J�E(9:D¸<YE G <BTL589KJv9:;#589ÜM"�'JL7zQ'J�EZJL7I589:<>M�E�D�9:;ZJ�DKJ_EZJL9.�zM'7:=0D G JL�'J�ABM'U)DK9K7IO#Tw9:OZ7IJ�D�9:;#589�U	JL7 P <>9¸9:;ZJ P
9KM G MvtKO#D:9|9:;#589L~|c_;ZJ�D:J_EZJL9Ë�vM'7:=0D%JL�'M�A>�'Ji50Q	�:� M �>;.���3;����:8ZB��!Q_�	� i O � M}M 6-589|9:;ZJ_M�OZ9KU�OZ9%O#E#<B9¸9:;�589zTwM G J�D
R�M'76R�M'7I�v587 G P M"�'J�D��úO#E#<>9fh��:��5'D6D:;#M"�yEÖ<YEõh�<BQ�OZ7:J)»�~ � �úO#E�<>9fh�;�5'D65N7:J�TLOZ7I7:J�E]96AY<BEZ=��y<B9:;x�vJ�<>Q�;(9
Ø.�0� �:~

p0O�TI;NDK9K7IO�Tw9:OZ7:J�D@R�M'7ITwJ[9:;ZJf7:M 2 M'9^9KM#8S�9���	�?�g�N��B��^M'77���D���	�?�9�����_R�M'7:�@587 G P M��'J�D^�y<>9:;V9:O#7IE#DL~Üc_;�O#DL�
<>R|9:;#J�TLO#7:7:J�E(9f5'Tw9:<BM�E�M'R%9:;ZJ�EZJL9.�zM'7I=s<BDf9KM P M��'J)R�M'7:�v587 G 9:;ZJ�M�OZ9KU�OZ9fM'R%9:;#J � O#E�<>9d<BD[5 � ~�c_;ZJ
DK9K7:M�E#Q�EZJLQ�589:<>�'J/DKJ�A>R Ø A>M(M'U�58969:;ZJ � O�E#<>9[5'OZ9KM P 589:<BTL5'AYA 3 \�8b�5Q��	Qi9:;ZJ-7:M 2 M'969KM"�@587 G D�5�9:OZ7IEâ5'Tw9:<>M�E
589_9:;ZJ6E#J ® 9_9:< P J[DK9KJLU!~vaiR�TwM�OZ7ID:J'�#DK9K7:M�EZQ-D:J�E#DKM'7 3 <BEZU�OZ9:D@TL5'E�M"�'JL7:7I< G J[9:;#<BD^5'OZ9KM P 589:<BT 2 <B5'D��#DK9:<BABAú�
<>9iU#7:M���< G J�Dd5'EõJwÎ�J�Tw9:<>�'J)D:58R�JLQ�O#587 G P J�TC;#5'E#<BD P 58Q�5'<BE�DK9dQ'JL9K9:<YEZQN<BE]9KMNDK9:589KJ�D[<YE��y;�<BTI;õ<>9 P <>Q�;(9 2 J
DK9:O#TI=�R�M'7IJL�'JL7�~Vh#JLJ G Ø R�M'7:�v587 G E#JL9Ë�vM'7:=�D�TL5'E#EZM'9�J ® U�A>M�<>9[9:;#<BD6R�J�589:OZ7IJ�D:<BE�TwJ-DKJ�A>R Ø A>M�M'U�D[M'R@9:;#<BD�DKM'7:9
\�O#5'AB<>R 3 5'D^7IJ�TLOZ7:7:J�E(9_AB<BEZ=0DL~%bvM�E#D:J�\(OZJ�E(9:A 3 �Z9:;ZJ�D:JSEZJL9Ë�vM'7:=0D_U�JL7:R�M'7 P U�M(M'7CA 3 <BENTwM P U�587I<BDKM�E!~
c_;�<BD)M 2 D:JL7:�&589:<BM�E*<YD-R
OZ7:9:;ZJL7/7:J�<>9KJL7C589KJ G 2�3 hÜ<>Q�OZ7IJs»�~ � �i�y;#<BTC; D:;ZM��yDV5�9 3 U�<BTL5'AdU�A>M'9/M'R69:;ZJ

5'Tw9:<>M�E#DyU�JL7:R�M'7 P J G 2(3 9:;ZJ[7:M 2 M'9_<BE�9:;ZJ6TwM�OZ7IDKJSM'R$M�EZJ�D:< P O#AB589:<>M�E/7IO#E!~

0 20 40 60 80

Simulation Step

-2

0

2

A
ct

io
n

 P
er

fo
rm

ed

Behavior of the Best FF Network 

0 20 40 60 80

Simulation Step

-2

0

2

A
ct

io
n

 P
er

fo
rm

ed

Behavior of the Best RR Network 

hÜ<>Q�OZ7IJ[»�~ � F Tw9:<>M�E#D�U�JL7:R�M'7 P J G 2�3 9:;ZJ�7:M 2 M'9:D)O#DI<BEZQõ9:;ZJ 2 J�DK9�R�JLJ G Ø R�M'7:�v587 G
�
h�h��v5'E G 7IJ�TLOZ7:7:J�E(9U�
eye
�zEZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7ID G <BD:TwM��'JL7:J G 2�3 JL�'M�AYO Ø
9:<>M�E+~-ldJL7:J'� Á �Ü¶��¸5'E G Ø ¶V7:JLU#7IJ�DKJ�E]9SR�M'7:�@587 G P M"�'J�DL��7I<BQ�;]9[9:OZ7CE#DL�
5'E G A>JLR�9�9:OZ7IE#D¸7:J�D:U	J�Tw9:<B�'J�A 3 ~Üc_;ZJ@7:M 2 M'9 2 J�;#5��0<>M'7�M�E�9:;ZJ^7I<BQ�;]9��@5'D
U#7:M G O#TwJ G 2(3 9:;ZJd7IJ�TLOZ7:7:J�E(9vE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7zD:;#M"�yEV<BE-h�<BQ�OZ7:J[»�~ � ~

c_;#J�M'7 G <BE�589KJ�5 ® <YD)<BE�9:;ZJ�D:J�W�Q�OZ7IJ�D-TwM G J�D)R�M'7-9:;ZJx5'Tw9:<>M�E U�JL7:R�M'7 P J G 2(3 9:;ZJ�7IM 2 M'9L�^�d<>9:; Á
7:JLU#7IJ�DKJ�E]9:<YEZQSR�M'7:�@587 G P M"�'J�D_5'E G ¶�5'E G Ø ¶ G J�E#M'9:<BEZQS7C<>Q�;]9v5'E G A>JLR�9v9:OZ7IE�D%7:J�D:U	J�Tw9:<B�'J�A 3 ~Üc_;ZJdW�Q�OZ7:J
M�Es9:;ZJ�A>JLR�9iD:;ZM��yDi9:;ZJ 2 J�;#5"��<>M'7iM'R|9:;ZJ�7:M 2 M'9i�y<>9:;�9:;#J 2 J�DK9iR�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=xJL�'M�A>�'J G ~fc_;ZJ
7:J�AB589:<B�'J�A 3 U�M�M'7[W�9:EZJ�DID6M'R@9:;ZJ)7:M 2 M'9S<YD65 G <>7IJ�Tw9STwM�E#DKJ�\�OZJ�E#TwJ�M'R@<B9:D6<BE#5 2 <YAB<>9 3 9KM�TI;�5'EZQ'J�5'Tw9:<>M�E�DL�
<BEs9:;#<BDiU�587I9:<BTLO#AB587fTL5'DKJ'�$<B9:Di<YE#5 2 <BAB<B9 3 9KM G JL9KJL7 P <BEZJ��y;ZJ�Es9:;ZJ 2 M ® <B9i�@5'D[U�O�D:;#<BEZQ�5'Tw9:O#5'ABA 3 TL5 P J



È ¼

58Q�5'<BE#D:9S5N�@5'ABAú~ F D65�7IJ�D:O#A>9L�!9:;#J)7:M 2 M'96TwM�E]9:<YE(OZJ�D��ú589�A>J�5'D:969K7I<>J�D[9KMd� P M"�'J/5';ZJ�5 G �d<>9:;õ9:;ZJ 2 M ®
AB<>9K9:ABJS7:J�5'AB<Bì�<BEZQ)9:;#589[<>9i<BDi<BE�R
5'Tw9[58Q�5'<BE#DK9i9:;ZJ��v5'AYAú~dmo9i7:J P 5'<BE#DiDK9:O#TI=�<BEx9:;#<BDiDK9:589KJ�9:<BABA�9:;ZJ�J�E G M'R
D:< P O#AB589:<BM�E+�0M 2 9:5'<BE#<BE#Q�5�W�9:EZJ�D:D^M'R P JL7:J�A 3 � ~
c_;#J�W�Q�OZ7:J�M�E�9:;#J)7I<>Q�;(96D:;ZM��yD[9:;ZJ 2 J�;#5"��<>M'7SM'Rz9:;ZJ-7:M 2 M'9[�y<>9:;õ9:;ZJ 2 J�DK9[7IJ�TLOZ7:7:J�E(96EZJL9Ë�vM'7:=

R�M�O#E G �úD:;#M"�yE/<BE�hÜ<>Q�OZ7IJi»�~ � �:~%c_;�<BD|EZJL9.�zM'7:=�R�7:J�\�OZJ�E(9:A 3 DK�y<>9:TC;ZJ�D%5'Tw9:<>M�E�DL��<YE]9KJL7IABJ�5��0<BEZQ P M'9:<BM�E#D%M'R
P M���<BE#Q-R�M'7:�v587 G 5'E G 9:OZ7IE�<BEZQZ~^mo9 G M�J�DdE#M'9iTC;ZM(M�D:J�M�EZJ 2 M ® 5'E G U�O#DI;�<>9i5'ABA!9:;ZJ��@5 3 9KM/9:;ZJ�D:< G J'�
7I589:;ZJL7"��<B9dU�O�D:;ZJ�D P 5'E 3 G <XÎ�JL7:J�E]9 2 M ® J�D 2(3 DK9KJLU�DL~[c_;#<YD 2 J�;#5"��<>M'7i7:J G O�TwJ�Di<B9:DiTC;#5'E#TwJ�DfM'R|Q'JL9K9:<YEZQ
DK9:O#TI=�<BE G JwW�E#<>9KJ�A 3 �¸9:;#JL7:J 2(3 TwM�E]9K7C< 2 OZ9:<BE#Q�9KMÖ<>9:D�;#<>Q�;#JL7SW�9:E#J�D:DL~âc_;�<BD�E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7�M 2 9:5'<BE#D�5
W�9:EZJ�DID^M'R�¼)<BEV9:;ZJSD:5 P J[J�E]�0<>7:M�E P J�E]9L~
F R�JL�âM'9:;ZJL7$M 2 DKJL7:�8589:<>M�E#D!TL5'E 2 J P 5 G J%5 2 M�OZ9!9:;#J%EZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7!D:;#M"�yE�<BEfhÜ<>Q�OZ7:J%»�~ � ~�¾iM'9:<BTwJ

9:;#589^9:;ZJ 2 <B5'D��
M'7_9:;Z7:J�DI;ZM�A G D	��M'R¸9:;ZJfn�5'E G eûO�E#<>9:D@587:J6EZJLQ�589:<>�'JS�&5'ABO#J�D@�y;#<BA>Ji9:;#589^M'R¸9:;ZJfh�O#E#<>9
<BD|5SAB587:Q'J_U�M�D:<>9:<B�'J^�&5'ABO#J'~�cy;(O#D��]<BE�9:;ZJd5 2 DKJ�E#TwJ_M'R+5'E 3 DKJ�E#DKM'7 3 <BE#U�OZ9�9:;#<BDÜ7IM 2 M'9z<BD 2 <B5'D:J G 9KM P M��'J
R�M'7:�v587 G ~ Ê J�;#5"�'J�5'A>7:J�5 G 3 U�M�<BE(9KJ G M�O#9d9:;ZJ�DK9K7:M�E#Q/EZJLQ�589:<B�'J�D:J�A>R Ø ABM(M'Us589i9:;#J�h*O#E#<>9_9:;�589 2 <B5'DKJ�D
9:;ZJ�7:M 2 M'9f9KMV<YE]9KJL7IABJ�5��'J P M"�'J�D[5'E G 9:O#7IE#DL~imoEõ5 G#G <>9:<>M�E�9KMV9:;#<YD P J�TC;#5'E#<BD P ��9:;#<BDiEZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7
5'ABDKM�U�M�D:D:J�D:DvM'9:;ZJL7yD:58R�JLQ�O#587 G P J�TI;#5'E#<YD P DL~%bvM�E#DI< G JL7@9:;ZJ6AB587:Q'J[�vJ�<>Q�;(9U� �'� � 2 JL9Ë�vJLJ�E�O#E#<B9:Dzn�5'E G
h@~+c_;#<BDd589K9KJ P U#9:D[9KMVJ�\�O#5'AB<>ìLJ�9:;ZJ�E(O P�2 JL7IDdM'R P M��'J�D[5'E G 9:OZ7IE#DL~fh#M'76<YE#DK9:5'E#TwJ'�+<>RÜ9:;ZJ�7:M 2 M'9 G < G
EZM'9i9:OZ7IEsA>JLR�9L�	9:;#J�M�OZ9KU�OZ9dM'R%9:;ZJ�nÏO�E#<>9y<BDf5 ØI� ~[c_;#<BDiA>M"�vJL7IDi9:;ZJ�TI;#5'E�TwJ�DfM'R|9:;ZJ�7:M 2 M'9iTC;ZM(M�DI<BEZQ
9KM P M"�'J�R�M'7I�v587 G 589i9:;ZJ�EZJ ® 9y9:< P J�DK9KJLU�~ F D:< P <YAB587^7:M�A>J�<BD_U�AY5 3 J G 2(3 9:;ZJ�AB<BE#= 2 JL9Ë�vJLJ�Exh�5'E G e
O#E#<B9:DL�0�y;#<BTC;N;#5'D_5��vJ�<>Q�;(9_M'R �0� ~
n$JL9fO�DiE#M"�çTwM�E#D:< G JL7f9:;ZJ�JwÎ�J�Tw96M'R|9:;#J�7C<>Q�;]9fDKJ�E#D:M'72� ½ �:~�m.Rz<>9 G JL9KJ�Tw9:D[5 2 M ® �úDKJ�E�DKM'7[�&5'AYOZJ�M'R

� �:�#<>9@U#7:M���< G J�D@EZJLQ�589:<>�'J6<BEZU�OZ9%�85'ABOZJ�Dv9KM�nâ5'E G hkO#E#<>9:D��(9:;ZJL7IJ 2(3�2 <B5'D:<BE#QS9:;ZJf7:M 2 M'9@9KM)TI;ZM�D:J[eû5'D
9:;ZJ��y<BE#E#JL77�ú5'E G TwM�E#DKJ�\�OZJ�E(9:A 3 U�JL7:R�M'7 P 5/7I<BQ�;]9d9:OZ7IE^�:~fc_;ZJ�A>JLR�9iDKJ�E�DKM'7 � Ê �^M�Es9:;ZJ�M'9:;ZJL7[;#5'E G �
2 <B5'D:J�Df9:;ZJ�7:M 2 M'9[9KM"�@587 G D�5NA>JLR�9[9:O#7IE 2(3 U#7:M���< G <BEZQ/9:;ZJ�n�O�E#<>9i�y<>9:;�5NAB587:Q'J-U	M�DI<>9:<>�'J��&5'AYOZJ'~�? 3
5'E#5'A 3 ì�<BEZQV9:;ZJ-JL�'M�A>�'J G EZJ�O#7:M�TwM�E(9K7:M�ABABJL7IDi�zJ-;�5��'J 2 JLJ�EÖ5 2 ABJ�9KMx< G J�E(9:<>R 3 9:;ZJ�7:M�A>J�D6U�AB5 3 J G 2(3 9:;ZJ
G <XÎ�JL7:J�E(96EZJL9Ë�vM'7:=ÖTwM P U�M�EZJ�E(9:DL��5'E G ;�5��'J�TC;#587I5'Tw9KJL7I<BìLJ G 9:;ZJ�<B7S<BEd´�O#J�E#TwJ�M�EÖ9:;ZJ 2 J�;#5"��<BM'7SM'R@9:;ZJ
7:M 2 M'9L~
mo9 P O#DK9 2 J�U�M�<BE]9KJ G M�OZ9N9:;#589�9:;#M�OZQ�;Ýc$J�ABA>JL7N�@5'D�5 2 A>J�9KM�JL�'M�A>�'J 2 J�;#5"��<BM'7NU#7:M'Q'7I5 P Dx5'E G

TL5'ABTLO#AY589KJ^9:;ZJ@W�9:EZJ�D:D:J�D�M'R�9:;ZJ^JL�'M�A>�'J G 58Q'J�E]9:D��(;ZJ@�@5'D|O#E#5 2 ABJz9KM65'E#5'A 3 ìLJ^9:;ZJ^U�7:M'Q'7I5 P D�9KM G J�TL<BU�;ZJL7
9:;ZJ 2 J�;#5"��<>M'7CD�9:;�589��zJL7IJ�JL�'M�A>�'J G �úc$J�ABA>JL7�� ���'� ºd�:~Élf<BD P 5'<BE�TwM�E#TLABO�D:<>M�E��@5'DN9:;#589�1,�	1 M �?cÖ<BD
< P U�M'7:9:5'E(9@R�M'7^9:;�<BD@9:5'DK=	~|moENTwM�E(9K7I5'DK9L��M�OZ7^J ® U	JL7C< P J�E(9:D^;#5��'JS5'AYA>M"�vJ G O#D@9KM-EZM'9^M�E�A 3 TwM�E#TLO#7^�y<>9:;
;#<BDvTwM�E#TLABO�D:<>M�E/7:JLQ�587 G <YEZQ�9:;#JfE#JLJ G R�M'7 P J P M'7 3 � 2 OZ9v5'AYDKM�D:;ZM"�Ç9:;#JiJ ® 5'Tw9^7:M�A>JfU�AY5 3 J G 2(3/P J P M'7 3



È ¿

<BEN;#<BQ�;/W�9:EZJ�D:D 2 M ®(Ø U�O�D:;#<BEZQ 2 J�;#5��0<>M'7ID�~

Ò ¬ Ò ¬ ß ³ ���|���� "���$
�����, ° ��
]���&�&���	 ¥ �
�pæ+�

Ê J�t:O#DK9�587IQ�OZJ G 9:;#589�7IJ�TLOZ7:7:J�E(9�E#JL9Ë�vM'7:=�D�ABJ�5 G 9KMõ;#<>Q�;ZJL7�W�9:EZJ�DIDKJ�D�<YEâ9:;ZJ 2 M ®�Ø U�O#D:;�<BEZQN9:5'DK=
M"�d<BEZQs9KM�9:;ZJ�<>7�5 2 <BAB<>9 3 9KM�7:J P J P�2 JL7�U�5'DK9�5'Tw9:<BM�E#D�5'E G TI;ZM�M�DKJ�TLOZ7I7:J�E]9�5'Tw9:<>M�E#D�5'TLTwM'7 G <BEZQ�A 3 ~�m�E
U�587:9:<YTLO#AB587��ÜM�OZ7�5'E#5'A 3 D:<YD�DI;ZM"�vJ G 9:;#589�7:J�TLOZ7I7:J�E]9�AB<BE#=�D�5'ABA>M��Ù9:;ZJV7:M 2 M'9�9KMÖ<YE]9KJL7IABJ�5��'J�5'Tw9:<>M�E#D�M'R
P M���<BE#Q�R�M'7:�@587 G 5'E G 9:OZ7IE#<YEZQZ�09:;ZJL7:J 2�3 A>J�5 G <BEZQ�9KM-;#<>Q�;#JL7@W�9:EZJ�D:DKJ�Dy<BEV9:;ZJ 2 M ®�Ø U�O#DI;#<BEZQ�9:5'DK=	~
m�Eâ9:;�<BD�D:J�Tw9:<>M�Ek�zJVO#DKJV5õTw7IO G J 2 OZ9�D:< P U�ABJ-J ® U	JL7C< P J�E(9S9KM G J P M�E#D:9K7I589KJ�9:;#JV< P U�M'7:9:5'E#TwJ-M'R

9:;ZJ�7:J�TLOZ7:7IJ�E]9iAB<BEZ=0Dy5'E G 9:;ZJ�<>7dJwÎ	J�Tw9[M�Ex9:;ZJ�W�9:EZJ�D:D:J�DyM'R|9:;#J�7:M 2 M'9:DL~ Ê J�9:58='J�9:;#J 2 J�DK9d7:J�TLOZ7:7:J�E(9
EZJL9.�zM'7:=�U#7:M G O#TwJ G <BE�J�5'TI;sM'RÜ9:;ZJ È8Á JL�'M�ABO#9:<>M�E#587 3 7IO�E#DL��5'E GxG JL9KJL7 P <YEZJS<>9:DiDK9:5'E G 587 G <>ìLJ G W�9:EZJ�D:D
�y<>9:;N5'E G �y<>9:;ZM�O#9v9:;#J67:J�TLOZ7:7IJ�E]9_AB<YEZ=�D�~$hÜ<>Q�OZ7IJS»�~ �LÁ D:;ZM��yD^9:;ZJS7:J�D:O#A>9@M'R�9:;#<BD@J ® U�JL7I< P J�E(9L~

0 10 20 30 40 50

Run Number

0

2

4

6

Fi
tn

es
s

      Rec
      No Rec

hÜ<>Q�OZ7IJ[»�~ �LÁ c_;ZJ�< P U	M'7I9:5'E#TwJõM'R�7IJ�TLOZ7:7:J�E(9NAB<BEZ=0DVTL5'E 2 J G J P M�E#DK9K7I589KJ G 2(3
TwM P U�587C<BEZQ�9:;#J-W�9:E#J�D:DKJ�D�M'R_9:;ZJ 2 J�D:9S7:M 2 M'9:D��y<>9:;â5'E G �y<B9:;ZM�OZ9
9:;ZJ�<>7�7:J�TLO#7:7:J�E(9�AB<YEZ=�D�~sedJ P M"�85'A@M'Ry9:;#J/7IJ�TLOZ7:7:J�E(9�AY<BEZ=0D�TL5'E 2 J
DKJLJ�EN9KM G 7I5'DK9:<YTL5'ABA 3 7:J G O#TwJ[7:M 2 M'9^W�9:EZJ�DIDL~

mo9^TL5'E 2 JiM 2 DKJL7I�'J G 9:;ZJiW�9:EZJ�D:DvM'R�9:;#JfE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7 G 7:M'U�D@D:<>Q�E#<>W�TL5'E]9:A 3 �y;ZJ�E�9:;ZJf7:J�TLOZ7:7:J�E(9
AB<BE#=�DV587:JÖ7IJ P M"�'J G ~µh#M'7x<BE�DK9:5'E#TwJ'�f7IO#EÝ¶ È U�7:M G O#TwJ G 5ÏEZJL9.�zM'7:=��y<B9:;*W�9:EZJ�D:D È ~Âº]¼à�úD:;ZM"�dEÝ<BE
hÜ<>Q�OZ7:J�»�~ � �:~ Ê <>9:;ZM�OZ9i<>9:D_7:J�TLO#7:7:J�E(9dAB<BE#=�D@9:;ZJSW�9:EZJ�D:DdM'RÜ9:;#<BDyEZJL9Ë�vM'7:= G 7IM'U�D_9KM Á ~Âº]¶�~dc_;#<YD_D:;ZM��yD
9:;ZJi7:J�AB<B5'E�TwJ_M'R!9:;ZJfEZJ�OZ7:M0TwM�E(9K7:M�ABA>JL7zM�E-9:;ZJi7:J�TLOZ7I7:J�E]9vAB<BEZ=0D|5'E G 9:;ZJi7:M�A>JdM'R!9:;ZJdAY<BEZ=0D%<BE-9:;ZJyW�9:EZJ�D:D
M'R�9:;ZJ 2 M ®�Ø U�O#D:;�<BEZQ�7:M 2 M'9L~



È'�

Ò ¬ Ò ¬ å §�û ��
' )��, Õ ���¸�$�0� ´ �¸�� "�

Ê J�DI;ZM"�vJ G J�587IAY<>JL7�9:;#589)9:;ZJN7IJ�TLOZ7:7:J�E(9)EZJL9Ë�vM'7:=0D P 5'E�58Q'J�;#<>Q�;ZJL7�W�9:EZJ�D:DKJ�D�9:;�5'Ek9:;ZJ�<>7)R�JLJ G Ø
R�M'7:�v587 G TwM�O#E(9KJL7:U�587:9:D 2(3 JL�'M�A>�0<BEZQâ5'E�<BE(9:O#<>9:<>�'J�A 3 58U#U�J�5'AB<BEZQÖDK9K7C589KJLQ 3 9:;#589-<BE(�'M�A>�'J�D)9:;#J�O#DKJ�M'R
7:J�TLOZ7I7:J�E]9@AB<BE#=�Dz9KM�7:J P J P�2 JL7@U�5'D:9@5'Tw9:<BM�E#DL~ÜliM"�vJL�'JL7��#JL�'J�EN�y<B9:;-7:J�TLO#7:7:J�E#TwJ'�09:;ZJf7:M 2 M'9LþÿD P J P M'7 3
<BDÜM�E�A 3)M ���%9:< P J Ø DK9KJLU/A>M�EZQZ�(<ù~ÂJ'~>�]9:;ZJd7:M 2 M'9|7:J P J P�2 JL7IDÜ9:;ZJy5'Tw9:<BM�E-U�JL7:R�M'7 P J G <BE)9:;ZJyU#7IJL��<>M�O�D�9:< P J
DK9KJLUõ5'E G E#M'9:;#<BEZQ P M'7IJ'~^m.9y<YDyE#589:OZ7C5'A+9KM��vM�E G JL7i<>R�5)7:M 2 M'9y�d<>9:;�5-ABM�EZQ'JL7 P J P M'7 3 �y<BABA�U�JL7:R�M'7 P
2 JL9K9KJL7��#D:<BE�TwJ6<BE/9:;#589yTL5'DKJS<B9:D G J�TL<BD:<>M�ENTL5'E 2 J[J ® U�J�Tw9KJ G 9KM 2 J�EZJwW�9@R�7:M P <>9:D_;�<BDK9KM'7 3 M'R$U�5'D:9_<BEZU�OZ9
5'Tw9:<>�8589:<>M�E#Dz5'E G M�OZ9KU�OZ9|5'Tw9:<>M�E#DL~|cy;#<BD P M'9:<>�8589KJ�DvO#DÜ9KMSJ ® U�A>M'7IJyEZJL9Ë�vM'7:=0D%�d<>9:;�;#< G#G J�E�O#E#<>9:DL�(D:<BE#TwJ
<BEkM�OZ7 P M G J�A@M'R[EZJ�OZ7I5'A_TwM P U�OZ9:589:<>M�E �Ëp0J�Tw9:<>M�E�¶�~·¶�~·»��:�y5âEZJL9Ë�vM'7:=��y<>9:;k9.�zM�;#< G#G J�E�AY5 3 JL7ID/TL5'E
7:J P J P�2 JL7yEZJL9.�zM'7:=N5'Tw9:<>�8589:<>M�E#Dy9Ë�vM)9:< P J6D:9KJLU�D_J�587IAY<>JL7�~
m�E�M'7 G JL7d9KMVDK9:O G 3 9:;#J�JwÎ�J�Tw9fM'R|;#< G#G J�E�O#E#<>9:Dd<BE�9:;ZJ�JL�'M�ABOZ9:<BM�E�M'R 2 M ®�Ø U�O#DI;#<BEZQ 2 J�;#5"��<>M'7CDL���vJ

5'ABA>M��zJ G JL�'M�ABOZ9:<BM�E�9KMNTI;#M(M�DKJ�OZUs9KM �LÁ ;#< G�G J�E�O#E#<B9:DL~ F DyJ ® U�AB5'<BE#J G <BEõp�J�Tw9:<>M�Eõ»�~·¶�~·¶��!9:;ZJSQ'J�E#JL9:<BT
7:JLU#7IJ�DKJ�E]9:589:<BM�EÏO#DKJ G <YEkM�OZ7-D:< P O#AB589:<BM�E#D�5'ABA>M"�vJ G 587 2 <>9K7I587 3 TwM�E#EZJ�Tw9:<>M�E#D-9KM 2 JNR�M'7 P J G 2 JL9Ë�vJLJ�E
O#E#<B9:DL~�ldM��zJL�'JL7���9:;ZJFi���� O 8S�)M'7^9:;#J6<BEZU�OZ9@TwM�E#EZJ�Tw9:<B��<>9 3 M'R�5'E 3 O#E�<>9z�@5'D^7:J�D:9K7I<BTw9KJ G 9KM)5 P 5 ® < P O P
M'R �LÁ �(5'DÜJ ® U�AB5'<BE#J G J�587CAB<>JL7�~$moE�R�JLJ G Ø R�M'7:�v587 G EZJL9Ë�vM'7:=0DL�]TwM�E#E#J�Tw9:<>M�E#D 2 JL9Ë�vJLJ�E)<BE#U�OZ9 Ø M�OZ9KU�O#9L��<BEZU�OZ9 Ø
;#< G�G J�E+��5'E G ;#< G#G J�E Ø M�OZ9KU�OZ9iO#E#<>9:Di�vJL7:J�U�JL7 P <>9K9KJ G ~�ldM��zJL�'JL7"��9:;ZJ)TwM�E#E#J�Tw9:<>��<B9 3�2 JL9.�zJLJ�EÖ;�< G#G J�E
AB5 3 JL7�O�E#<>9:D[�vJL7:JVTwM�E#DK9K7I5'<BE#J G <BE�D:O#TI;�5 P 5'E#EZJL7�5'D�9KMõ5'ABA>M��ÐA>M��zJL7�E�O P�2 JL7IJ G O#E#<>9:DS9KMsTwM�E�EZJ�Tw9
9KMõ;#<>Q�;ZJL7SE�O P�2 JL7:J G M�EZJ�D 2 OZ9�EZM'9��0<BTwJ��'JL7ID:50~�edJ�TLOZ7:7:J�E(9�EZJL9.�zM'7I=�DL�ÜM�E�9:;ZJ�M'9:;ZJL7�;�5'E G ��TwM�O#A G

;#5"�'JfTwM�E�EZJ�Tw9:<>M�E#D 2 JL9Ë�vJLJ�EN587 2 <>9K7I587 3 U�5'<>7ID|M'R$O#E#<>9:DL~¸m�E 2 M'9:;�=�<BE G D|M'R�E#JL9Ë�vM'7:=�D��0TwM�E�EZJ�Tw9:<>M�E#D!8S�9� M
<BEZU�OZ9vO�E#<>9:D@�vJL7:JSEZM'9y5'AYA>M"�vJ G ~
F D^TL5'E 2 JdM 2 DKJL7:�'J G R�7:M P hÜ<>Q�OZ7:J6»�~ �'� ��;#< G#G J�E/O#E#<>9:Dv< P U#7IM"�'Jf9:;ZJ[U�JL7:R�M'7 P 5'E#TwJiM'R 2 M'9:;V=0<BE G D

M'RfEZJL9Ë�vM'7:=0DL~ Ê ;#<BA>JV9:;ZJ�< P U#7:M��'J P J�E]9)<YD�M�E#A 3kP 587:Q�<BE#5'A@R�M'7�7:J�TLOZ7I7:J�E]9)E#JL9Ë�vM'7:=�D��vR�JLJ G Ø R�M'7:�@587 G
EZJL9.�zM'7:=0D 2 J�EZJwW�9�9K7:J P J�E G M�O#D:A 3 R�7:M P 9:;ZJN5 G#G <>9:<>M�E�M'Rd;#< G�G J�E�O�E#<>9:DL~�m�E�R�5'Tw9L�v9:;ZJN5��'JL7I58Q'Js5'E G
2 J�DK9iW�9:EZJ�D:D:J�D[M'RzR�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=0DS5'A P M�DK9 G M�O 2 ABJt�ú5 �LÁ'ÁÅÄ < P U#7IM"�'J P J�E(9	�:~�¾dM'9KJ)9:;�58969:;ZJ
2 J�DK9^R�JLJ G Ø R�M'7I�v587 G EZJL9Ë�vM'7:=��ú?vh¸h��@JL�'M�A>�'J G �d<>9:;N;#< G#G J�E/O�E#<>9:D^;#5'D_5�W�9:EZJ�D:D@M'RÜ5'A P M�D:9^ºZ~ Á ���y;#<YTI;
<BD�EZJ�587IA 3 J�\�O#5'Az9KMx9:;#J/5"�'JL7I58Q'JVW�9:EZJ�D:D�M'R_9:;ZJ 2 J�DK9S7IJ�TLOZ7:7:J�E(9�E#JL9Ë�vM'7:=�D)� F eye
�f�d<>9:;ZM�OZ9S;�< G#G J�E
O#E#<B9:DL~^m.9i<BDiTLA>J�587d9:;�589d9:;ZJ�;#< G�G J�ENO#E#<>9:DdDKM P J�;ZM��À;ZJ�A>U�9:;#JSR�JLJ G Ø R�M'7I�v587 G EZJ�O#7:M�TwM�E(9K7:M�ABABJL7ID_5��'M�< G
M'7_J�D:TL58U�J6R�7:M P DI<>9:O#589:<>M�E#D@�d;ZJL7:J[9:;ZJ67IM 2 M'9:DyO#DKJ G 9KM)Q'JL9iDK9:O#T:=VJ�587IAY<>JL7�~
J(O#DK9^5'D@�zJ G < G �d<>9:;-7IJ�TLOZ7:7:J�E(9^AB<BEZ=0D%J�587CAB<>JL7����zJ6TL5'EVU�JL7:R�M'7 P 5�D:< P U�A>JyJ ® U�JL7I< P J�E(9z9KM G J P M�E Ø

DK9K7I589KJ�9:;#J)< P U�M'7:9:5'E#TwJ�M'R@;#< G#G J�EsO#E#<B9:DL~ Ê J-D:< P U�A 3 9:58='J)9:;#J 2 J�D:9fE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7fU#7:M G O#TwJ G <BE
J�5'TI;xM'R�9:;ZJ6JL�'M�ABO#9:<>M�E#587 3 7IO#E�D^5'E G TwM P U�O#9KJS<>9:D@W�9:E#J�D:D_�y<B9:;N5'E G �y<B9:;ZM�OZ9^<>9:Dy;�< G#G J�EVO#E#<B9:DL~|hÜ<>Q Ø



È'�

No Hid With Hid
0

2

4

6

Fi
tn

es
s

      AFF

      BFF

      ARR

      BRR

hÜ<>Q�OZ7IJ[»�~ �'� eyM 2 M'9�W�9:EZJ�D:D:J�DS�y;#J�Eâ;#< G�G J�EÖO#E#<B9:DS587:JV5'ABA>M��zJ G <BEâ9:;ZJ/E#J�OZ7:M Ø
TwM�E(9K7:M�ABA>JL7ID�~%lf< G#G J�ENO#E�<>9:D^TL5'E 2 JSDKJLJ�E�9KM-D:<>Q�E�<XW�TL5'E(9:A 3 J�E#;�5'E#TwJ
9:;ZJ[W�9:EZJ�D:DKJ�D^M'R¸R�JLJ G Ø R�M'7I�v587 G EZJL9Ë�vM'7:=0DL~

OZ7:J)»�~ � ¶NDI;ZM"�yDf9:;#J�7:J�D:O#A>9iM'Rv9:;#<BDiJ ® U�JL7I< P J�E]9fR�M'7[9:;ZJ�R�JLJ G Ø R�M'7I�v587 G E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7IDL~�m.96TL5'E 2 J
M 2 DKJL7I�'J G 9:;#5896<BEsJL�'JL7 3 TL5'DKJ�9:;ZJ�W�9:EZJ�DID G 7:M'U�Df5'AB587 P <YEZQ�A 3 �y;ZJ�Eõ9:;#J�;�< G#G J�EsO#E#<>9:Di587:J G <YD:5 2 A>J G ~
h#JLJ G Ø R�M'7:�@587 G E#JL9Ë�vM'7:=�Dy9:;(O�D_58U#U�J�587_9KM)7:J�A 3 ;ZJ�5"��<YA 3 M�E�9:;ZJ6;#< G#G J�E/O�E#<>9:DL~
hÜ<>Q�OZ7IJ�»�~ � » G J P M�E#DK9K7I589KJ�D-9:;ZJ�7:J�AB<Y5'E#TwJNM'Rf7:J�TLOZ7:7:J�E(9-EZJL9.�zM'7I=�D�M�E�9:;ZJ�<>7�;#< G#G J�E�O�E#<>9:DL~ F A Ø

9:;ZM�OZQ�;sW�9:EZJ�D:DKJ�DfM'R�9KJ�E G J�Tw7:J�5'DKJ 2�3 DI<>Q�E#<XW�TL5'E(9f5 P M�O#E(9:D[�y;ZJ�Eõ;#< G�G J�ExO�E#<>9:Di587:J G <BD:5 2 A>J G �	9:;ZJL7:J
587:J�JL�'M�ABOZ9:<>M�E#587 3 7IO#E#D^�d;ZJL7:J�<BEN9:;#JS7:M 2 M'9_W�9:EZJ�D:DKJ�Di587:J�E#M'9d5&Î�J�Tw9KJ G 2(3NP O#TI;+~yh#M'7[<BE#DK9:5'E#TwJ'��9:;ZJ
EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CD[U#7:M G O#TwJ G <BEÖ7IO#E#DS¶&ºs5'E G º � ;#5��'J/AB<>9K9:A>J)TC;#5'EZQ'JV<BEõW�9:E#J�D:D[�y;ZJ�E�;#< G#G J�E�O#E#<>9:D
587:Ji7:J P M��'J G ~|?@5'DKJ G M�E-9:;ZJ�D:Jd7:J�DIO#A>9:D%5'E G J�587IAB<BJL7%M�EZJ�DL�0�vJdTL5'EVTwM�E#TLABO G J_9:;#589v7:J�TLOZ7:7IJ�E]9vEZJL9Ë�vM'7:=0D
U�JL7:R�M'7 P �zJ�ABA	M�EV9:;ZJ 2 M ®(Ø U�O�D:;#<BEZQS9:5'DK= 2�3�P 58=�<BE#Q�O�DKJfM'R�7:J�TLOZ7I7:J�E#TwJfM'7_;#< G#G J�E�O#E�<>9:DL� G JLU�J�E G <BEZQ
M�E��y;#589z<YD%5��85'<BAB5 2 A>J'~¸cy;(O#D��]�y;ZJ�E-9:;ZJL7:Ji587:JiE#MS;#< G#G J�E)O#E#<>9:D%5��85'<BAB5 2 A>J'�(JL�'M�ABOZ9:<>M�E�7:J�AB<BJ�DÜM�E-7IJ�TLOZ7 Ø
7:J�E#TwJ'~%ldM��zJL�'JL7����y;ZJ�EN;#< G#G J�EVO#E#<>9:D^587IJ65��85'<BAB5 2 A>J'�Z9:;#J[9KJ�E G J�E#T 3 M'R$JL�'M�AYOZ9:<>M�E�<BD@9KM-J ® U�ABM�<>9@9:;ZJ P
9KM-589K9:5'<BEx;#<>Q�;ZJL7@W�9:EZJ�D:DKJ�DL~
hÜ<>Q�OZ7IJy»�~ � º�D:;ZM��yDÜ9:;ZJ 2 J�;�5��0<>M'7ÜM'R�9:;ZJ 2 J�DK9ÜR�JLJ G Ø R�M'7:�@587 G EZJL9Ë�vM'7:=�JL�'M�A>�'J G �d<>9:;�;#< G#G J�E�O�E#<>9:DL�

M�E M �^� 2 M ®�Ø U�O#DI;#<BEZQ/J�E]�0<>7:M�E P J�E]9L~-�iE#AY<>='J�R�JLJ G Ø R�M'7:�@587 G E#JL9Ë�vM'7:=�DSJL�'M�A>�'J G J�587CAB<>JL7,�
hÜ<>Q�OZ7IJ-»�~ � �:�
9:;#<BD@EZJ�O#7:M�TwM�E(9K7:M�ABABJL7@TL5'E 2 JfM 2 D:JL7:�'J G 9KM)DK�y<>9:TC;ZJ�D@JwÎ�J�Tw9:<>�'J�A 3V2 JL9Ë�vJLJ�ENR�M'7I�v587 G P M��'J�Dy5'E G 9:O#7IE#DL~
m�EkU�587:9:<BTLO#AY587��ÜM�EZJNTL5'E�J�5'D:<BA 3 EZM'9:<BTwJV9:;#589�9:;�<BD�7:M 2 M'9�J�<>9:;ZJL7 P M��'J�D�R�M'7I�v587 G M'7�9:O#7IE#D�7I<>Q�;(9L~âmo9
D:;ZM�O�A G 5'ABDKM 2 J�EZM'9KJ G 9:;#589�O#E#AB<>='J/9:;ZJ�7IJ�TLOZ7:7:J�E(9)EZJL9Ë�vM'7:=0D)D:;ZM��yE�J�587IAY<>JL7��%9:;�<BD�7:M 2 M'9 G M�J�D)EZM'9



¼ Á

0 10 20 30 40 50

Run Number

0

1

2

3

4

Fi
tn

es
s

      Hidden
      No Hidden

hÜ<>Q�OZ7IJ[»�~ � ¶ j�JL7:R�M'7 P 5'E#TwJÖM'R�9:;ZJ 2 J�D:9NR�JLJ G Ø R�M'7:�@587 G E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7IDVR�7:M P
J�5'TI;�M'R$9:;ZJ[JL�'M�AYOZ9:<>M�E#587 3 7IO#E#DL�0�y<B9:;/5'E G �d<>9:;ZM�OZ9^;#< G�G J�E�O�E#<>9:DL~

EZJ�TwJ�D:DI587I<BA 3 �����������9�=���^5'Tw9:<>M�E#D�~|h#M'7y<BE�DK9:5'E#TwJ'� 2 JL9Ë�vJLJ�END:< P O#AB589:<>M�E/DK9KJLU�D_¼�5'E G � �Z9:;ZJf7:M 2 M'9 P M��'J�D
R�M'7:�v587 G M�E�i M <d�6TwM�E#DKJ�TLO#9:<>�'J�9:< P J-DK9KJLU�D 2 JLR�M'7:J-9:OZ7IE#<BE#QN7I<>Q�;(9L~/mo9 G <YDKU�AB5 3 D[9:;�<BD 2 J�;#5��0<>M'7 P 5'E 3
9:< P J�D G OZ7I<BE#Q�9:;ZJ�TwM�O#7IDKJNM'Rf<>9:D 2 M ®�Ø U�O#D:;�<BEZQsJ ® JL7ITL<YDKJ'�v5'D-TL5'E 2 J�TwM�E0W�7 P J G R�7:M P hÜ<>Q�O#7:J�»�~ � ºZ~
Ê J�;#5��'J�587:Q�OZJ G J�587IAY<>JL7y9:;#589fD:O#TC; 2 J�;#5"��<BM'7IDd5'AYA>M"�H9:;ZJ�7:M 2 M'9y9KM/J�D:TL58U�J�R�7:M P DK9:589KJ�D[<BE��d;#<BTI;x<>9
P <>Q�;(9�M'9:;ZJL7:�y<YDKJ 2 J@DK9:O#TI=�<BE G JwW�E#<>9KJ�A 3 ~$c_;#<BD¸TwM�E]9K7C< 2 OZ9KJ�D�9KMf9:;ZJ_<BE�Tw7:J�5'DKJ@<BE�W�9:EZJ�D:D¸M'R�R�JLJ G Ø R�M'7:�@587 G

EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7CDL~
hÜ<>Q�OZ7IJ�»�~ ��È DI;ZM"�yDy9:;ZJ 2 J�DK9_R�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7I=��
�y<>9:;�;#< G#G J�ENO#E#<B9:D	�:�Z9:;#589y�@5'D G <BD:TwM��'JL7:J G

2�3 JL�'M�ABOZ9:<>M�E!~�mo9 P 5 3Ö2 J�EZM'9KJ G 9:;#589�9:;ZM�OZQ�;�9:;ZJ�JL�'M�A>�'J G EZJ�OZ7IM�TwM�E(9K7:M�ABA>JL7�;#5'D)¿�;�< G#G J�EÖO�E#<>9:DL�
M�E#A 3 9:;Z7:JLJõM'R�9:;#J P 587IJÖ<BE�� K �:8ZB��VO�DKJ'~çh#7:M P 9:;#J�9:;Z7:J�D:;ZM�A G D-M'R�9:;ZJõ9:;Z7:JLJõM�OZ9KU�O#9VO�E#<>9:DV5'E G
9:;ZJ�9:;Z7:JLJ�;#< G#G J�E�O#E#<>9:D���M�EZJ�TL5'Eõ<BEZR�JL7y9:;#589f<BE�9:;#J�5 2 D:J�E#TwJ�M'R%M'9:;ZJL7[DKJ�E#DKM'7 3 <YEZU�OZ9:Dy9:;ZJS7:M 2 M'9f<BD
2 <B5'D:J G 9KM"�@587 G D|R�M'7:�@587 G P M��'J�DL~|c_;#<YDÜ<BD 2 J�TL5'O#DKJ_9:;ZJ_5'Tw9:<B�&589:<>M�E�589|9:;ZJ^M�OZ9KU�OZ9|O#E#<>9ÜTwM'7:7IJ�DKU�M�E G <BEZQ
9KM�R�M'7:�v587 G P M"�'J�DL�fh@�_<BD/Q�<>�'J�E 2�3 � ¶�¿��ù¼'¶=( � º�( È0� �:�S�y;#<BTC;�<BDNDI<>Q�E#<XW�TL5'E(9:A 3 Q'7:J�589KJL7�9:;#5'E�9:;ZJ
5'Tw9:<>�8589:<>M�E#D[589[9:;ZJ�M'9:;#JL7[9Ë�vMNM�OZ9KU�OZ9[O#E#<B9:DL~6mo9fTL5'E�5'AYDKM 2 J�EZM'9:<YTwJ G 9:;#58965 2 M ® G JL9KJ�Tw9KJ G 2(3 9:;ZJ
¾ÙDKJ�E#DKM'7 2 <B5'DKJ�DS9:;ZJ)7:M 2 M'9[9KM"�@587 G D�5NR�M'7:�@587 G P M��'J 2�3 D:OZU#U#7IJ�D:D:<BEZQ/9:;ZJ)7C<>Q�;]9[9:O#7IEv�
9:;Z7:M�O#Q�;â5
�vJ�<>Q�;]9@M'R Ø ¼'¶��:�Z�y;#<BA>Ji5 2 M ® G JL9KJ�Tw9KJ G 2�3 9:;#J[p ½ D:J�E#DKM'7 2 <B5'DKJ�Dv9:;ZJf7:M 2 M'9v9KM"�@587 G D_5�7I<>Q�;(9@9:OZ7IE 2(3
<BE#Tw7IJ�5'D:<BEZQ�9:;ZJS5'Tw9:<B�&589:<>M�E�M'R¸9:;#J[eHO#E�<>9��
9:;Z7:M�OZQ�;�5��vJ�<>Q�;(9_M'R �0� �:~
c_;#Ji;#< G#G J�E/O#E#<>9:Dzl Á �Zl[¶��#5'E G liº�U�AB5 3 5�Tw7C<>9:<BTL5'A	7:M�A>Jf<BE/U#7:JL�'J�E(9:<BEZQ�9:;ZJf7:M 2 M'9@R�7:M P U�O�D:;#<BEZQ

5 2 M ® 9KM�M�A>M�EZQZ~�c_;#<BD�<BD�5'TI;#<BJL�'J G 5'D�R�M�ABABM"�yDL~âp0O#U#U�M�DKJ-9:;ZJVO#E#<B9:D�<BE�9:;ZJNEZJL9.�zM'7:=�587:JN589�9:;ZJ�<>7



¼ �

0 10 20 30 40 50

Run Number

0

2

4

6

Fi
tn

es
s

      Hidden
      No Hidden

hÜ<>Q�OZ7IJ[»�~ � » j�JL7:R�M'7 P 5'E#TwJ�M'R|9:;ZJ 2 J�DK9y7IJ�TLOZ7:7:J�E(9iE#J�OZ7:M0TwM�E]9K7:M�AYA>JL7IDdR�7:M P J�5'TI;
M'R�9:;ZJ[JL�'M�ABOZ9:<BM�E#587 3 7IO#E#DL�0�y<B9:;N5'E G �y<>9:;#M�OZ9^;#< G#G J�EVO#E�<>9:DL~

G JLR
5'O#A>9�5'Tw9:<>�8589:<>M�E#D G <BTw9:589KJ G 2�3 9:;ZJ�<>7�9:;Z7IJ�D:;ZM�A G D�~!ldJ�E�TwJ'��l Á "
( � ��l[¶=" ØI� ��liº�" ØI� ��nk" Ø ¶ È ��h�" � ¶�¿
�ù¼'¶=( � º�( È0� �:�Z5'E G e'" �8Á �ù»&º�( È ¼��:~@p0<BE#TwJ@9:;ZJ^M�OZ9KU�OZ9|O#E#<>9�h�;#5'DÜ9:;#J_;#<>Q�;ZJ�DK9Ü5'Tw9:<>�8589:<>M�E+�(9:;ZJ^7:M 2 M'9
P M��'J�D_R�M'7:�v587 G ~zp0OZU#U�M�DKJi9:;ZJ[7:M 2 M'9^EZM��ÇW�E G D@5 2 M ® < P)P J G <B589KJ�A 3 5';ZJ�5 G 5'E G 9:;ZJL7:J6587:J6E#M�M'9:;ZJL7
2 M ® J�D¸M'7Ü�v5'ABAYD��y<B9:;#<BES<B9:D¸D:J�E#DKM'7 3 7C5'EZQ'J'~¸cy;#<BD 2 M ® <BD G JL9KJ�Tw9KJ G 2�3 9:;ZJ^DKJ�E#D:M'7¸¾��8�y;#<BTC;SU�7:M"�0< G J�D¸5'E
<BEZU�OZ9ÜM'R�( � 589z9:;ZJfEZJ ® 9zDK9KJLU�~Üm.9vTL5'E 2 J_J�5'DI<BA 3 �'JL7I<XW�J G 9:;#589v9:;#<BDzTL5'O#DKJ�Dv9:;ZJyR�M�ABA>M��y<BEZQ�5'Tw9:<>�&589:<BM�E#D
<BE�9:;ZJ�E#JL9Ë�vM'7:=xO#E�<>9:DLu@l Á "
( � ��lf¶="U( � �	liº�"U( � ��nf" Ø.È'È ��ho" � ¶�¿(�!5'E G e�"[¶ � ~fldJ�E�TwJ�9:;ZJ�7:M 2 M'9
P M��'J�DyR�M'7:�@587 G 58Q�5'<BE+�ZU�M�D:DI< 2 A 3 U�O#D:;#<BE#Q�9:;ZJ 2 M ® �ú<>R�<>9_<BD^E#M'9y58Q�5'<BE#DK9d5'EZM'9:;ZJL7 2 M ® M'7_�@5'ABA:�:~
F 9�9:;ZJ-EZJ ® 969:< P J)D:9KJLU!�¸5'DID:O P <BE#Q/9:;#J)7:M 2 M'9 G M�J�DSEZM'9SD:J�E#DKJ)5'E 3 5 G#G <>9:<>M�E�5'A 2 M ® J�DSM'7S�@5'ABABDL�

9:;ZJ�TI;�5'EZQ'J G 5'Tw9:<>�8589:<>M�E#DfM'R%l[¶/5'E G ldºNTL5'O#D:J�9:;#J�M�O#9KU�OZ9f5'Tw9:<>�&589:<BM�E#Df9KM 2 J�TwM P J'udnf" Ø.È'È �+h�" Ø »
�ù¼'¶ ØI� º Ø.È0� �:��5'E G e'"[¶ � �ù»&º Ø ¼'¶=( È ¼��:~@¾dM��Ç9:;ZJfO#E#<>9zeÝ<BD G J�TLAB587:J G 9:;ZJf�y<BE#E#JL7z5'E G 9:;ZJi7:M 2 M'9z9:O#7IE#D
7I<>Q�;(9L~
c_;�O#DL�0;#< G�G J�E-O#E�<>9:D|J�E#5 2 A>Jd9:;#JdR�JLJ G Ø R�M'7:�v587 G E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7ID|9KM�7:J P J PS2 JL7@U#7:JL�0<>M�O#DzDKJ�E#DKM'7 3

8Z��69<R�ZQt�ú5'A>9:;#M�OZQ�;�9:;ZJ 3 DK9:<BABA@TL5'E#EZM'9�7IJ P J PS2 JL7�U�5'D:9)5'Tw9:<>M�E#D�M��y<BEZQõ9KM�9:;ZJ�O#E�5��85'<BAB5 2 <BAY<>9 3 M'Ri7:J Ø
TLOZ7:7IJ�E]96AB<YEZ=�D��:~ Ê <>9:;ÖDIO#TI;�;#< G#G J�EõO#E#<>9:Df9:;#J-EZJL9Ë�vM'7:=0DSTL5'EÖTC;ZM�M�DKJ)�y<BD:J)5'Tw9:<>M�E#D 2�3 9:58=�<BE#QNU�5'DK9
M 2 DKJL7I�&589:<>M�E�D6<BE(9KM�5'TLTwM�O#E(9L~-h#M'7�<BE#DK9:5'E#TwJ'�¸<BEõ9:;ZJ-5 2 M��'J-J ® 5 P U�A>J'�$9:;ZJ);#< G#G J�EsO�E#<>9:Dfl[¶N5'E G liº
7:J�TwM'7 G 9:;ZJ)R
5'Tw9S9:;#589�9:;ZJ)7:M 2 M'9S;�5'D6DKJ�E#DKJ G 5 2 M ® 5';ZJ�5 G �
¾�" � �:� 2�3 TI;#5'EZQ�<YEZQ�9:;ZJ�<>7�5'Tw9:<>�&589:<BM�E#D
R�7:M P ØI� 9KM#( � ~@a[E#TwJ69:;ZJ67IM 2 M'9^9:O#7IE#D_5"�v5 3 R�7IM P 9:;ZJ 2 M ® �#9:;ZJ�5'Tw9:<>�&589:<BM�E#D_M'R�9:;ZJ�DKJ�O#E#<>9:D@7IJL9:OZ7IE
9KM ØI� ~



¼'¶

0 20 40 60 80

Simulation Step

-2

0

2

Ac
tio

n 
Pe

rfo
rm

ed

hÜ<>Q�OZ7IJ[»�~ � º ?vJ�;#5��0<>M'7fM'RÜ9:;ZJ 2 J�D:9yR�JLJ G Ø R�M'7I�v587 G EZJL9.�zM'7:=��y<>9:;�;�< G#G J�E�O�E#<>9:DL�
9:;#589i�v5'D G <BDITwM"�'JL7:J G 2�3 JL�'M�ABOZ9:<>M�E+~yldJL7:J Á �!¶��	5'E G Ø ¶)7IJLU#7:J�DKJ�E(9
R�M'7:�v587 G P M"�'J�D���7I<>Q�;(9^9:OZ7IE�DL�Z5'E G A>JLR�9^9:OZ7IE#D@7IJ�DKU�J�Tw9:<>�'J�A 3 ~

hÜ<>Q�OZ7IJ�»�~ � ¼VDI;ZM"�yDf9:;#J�E�O P�2 JL7IDyM'Rv;#< G#G J�ExO#E�<>9:DdO�DKJ G 2(3 9:;ZJ�JL�'M�A>�'J G EZJL9.�zM'7:=0DL~ F D[TL5'E 2 J
DKJLJ�E+��M�EÖ5'EÖ5��'JL7C58Q'J 2 M'9:;õR�JLJ G Ø R�M'7I�v587 G 5'E G 7:J�TLOZ7:7IJ�E]96EZJL9.�zM'7I=�D2� F h�hû5'E G�F eye
� P 58='J-O#DKJ�M'R
58U#U#7IM ® < P 589KJ�A 3 DI< ® ;#< G#G J�E-O#E#<B9:DL~ Ê ;#<YA>Jy9:;ZJ 2 J�DK9vR�JLJ G Ø R�M'7:�@587 G EZJL9.�zM'7:=/O#DKJ�D@DKJL�'J�EN;#< G#G J�E-O�E#<>9:DL�
9:;ZJ 2 J�DK9[7:J�TLO#7:7:J�E(9fE#JL9Ë�vM'7:=�O#DKJ�D6D:< ® O#E#<>9:D��!5'D6D:;ZM��yEÖ<BEshÜ<>Q�OZ7:J-»�~ ��È ~-m.9 P O#DK9 2 J)DK9K7:J�D:D:J G 9:;#589
9:;ZM�OZQ�;�9:;ZJ/EZJ�OZ7:M0TwM�E]9K7IM�ABA>JL7ID[�vJL7:J/5'ABA>M"�vJ G 9KMxO#DKJ/OZUâ9KMx9KJ�E�;�< G#G J�EÖO�E#<>9:DL�$JL�'M�ABOZ9:<>M�EâU#7:JLR�JL7:7:J G
9KM�O#DKJsR�JL�vJL7N9:;#5'E*9KJ�EÇ<BE�JL�'JL7 3 <BE#DK9:5'E#TwJ'~Àc_;�<BD�<YD/<YE]9KJL7:J�D:9:<BEZQkTwM�E#D:< G JL7C<BEZQÖ9:;ZJõR
5'Tw9V9:;#589VM�OZ7
JL�'M�ABOZ9:<BM�E#587 3 D 3 DK9KJ P G < G EZM'9^< P U�M�DKJf5'E 3 J ® U�AY<BTL<>9vU#7:J�D:D:O#7:Jd9KM��v587 G D^9:;ZJ[O#DKJfM'R¸A>J�D:DKJL7_E�O P�2 JL7CDzM'R
O#E#<B9:DL~�m.Ro�$<BEõR
5'Tw9L��DKM P J)U�J�E#5'A>9 3 M'7�TwM�DK9�;#5 G 2 JLJ�Eâ589K9:5'TI;ZJ G 9KM�9:;ZJ-O�DKJ�M'R^;#< G#G J�EõO#E�<>9:DL�+�vM�O#A G
JL�'M�ABOZ9:<BM�E/;�5��'J G <BD:TwM��'JL7:J GVG J�D:<>Q�E�D%�y<B9:;-JL�'J�EVR�JL�zJL7^O#E�<>9:DCÌ Ê J[J ® U�A>M'7:JiD:O#TC;/<YD:D:OZJ�Dv<BENb@;#58U#9KJL7 È ~

Ò ¬ Ò ¬ é   �	�â�¸�#�8������� ��, ¨ � û ���&���	 £ �� "���!   �+���
��� «  ����Z ��(�	�����

afO#7�7:J�DIO#A>9:D)9:;�O#D/R
587/;#5"�'JÖD:;ZM��yE 9:;�589�JL�'M�ABO#9:<>M�E�TL5'E 2 JsO#DKJ G 9KM G J�D:<>Q�E E#J�OZ7:M0TwM�E]9K7:M�AYA>JL7ID
9:;#58967IJ�D:O#A>96<BE�;�<>Q�;sW�9:EZJ�D:D:J�D 2 M ®�Ø U�O#D:;#<YEZQ 2 J�;�5��0<>M'7IDL~ Ê J�M 2 DKJL7:�'J G 9:;�589S7:M 2 M'9:D[�y<B9:;õ7:J�TLOZ7:7:J�E(9
EZJL9.�zM'7:=0D_589K9:5'<BEN;�<>Q�;�W�9:EZJ�D:DKJ�D 2�3 <YE]9KJL7IABJ�5��0<BEZQ�5'Tw9:<>M�E#D@M'R P M"�0<BEZQ�R�M'7:�@587 G 5'E G 9:OZ7IE#<YEZQZ~ Ê J65'ABDKM
D:;ZM��zJ G 9:;#589yD:O�TI; 2 J�;#5"��<BM'7ID^587I<BDKJS9:;Z7:M�OZQ�;N9:;#JSO#DKJ[M'RÜ;#< G�G J�EVO#E#<>9:D@9:;#589d7:J P J P�2 JL7_U�5'DK9y<YEZU�OZ9:DL~
liM"�vJL�'JL7��+587:JSD:O#TC; 2 J�;#5"��<>M'7CD P JL7:J�A 3 587:9:<BR�5'Tw9:DyM'R¸9:;#JSn�h�eHM�OZ9KU�OZ9dTwM G <YEZQ P J�TI;�5'E#<BD P TC;ZM�DKJ�ExM'7
587:J@9:;ZJ 3 9K7IO#A 3 TC;#587I5'Tw9KJL7I<YDK9:<BTvM'R�9:;#J@TwM�E�DK9K7I5'<BE(9:D�M'R�9:;ZJ@7:M 2 M'9�5'E G <>9:D¸J�E(��<>7IM�E P J�E(9CÌ/moE�9:;#<YD¸D:J�Tw9:<>M�E



¼'»

-32

L F R

NW N NE E SE S SW W

H2
H3

H0H1

H4

H5H6

-36

21

-25 62 34

-51 56

40 96

-73

-92
-91

82
27

46

-65

99

60

7

-14 -62
91

-87

Æ�ÇªÈ°É7Ê�Ë[»ÍÌÏÎ È Ð/Ñ ËGÒUË|Ó�ÔÖÕ×Ë¤Ë|ØºÙkÕ×ÚWÊ¼ÛsÜ¦ÊÝØ½Þ7Ë¤ÔßÛsÚWÊ¼à¶Û�ÇªÔ ÑáÑ ÇâØqØ7Ë|Þ¶ÉqÞqÇªÔ¼Ó¤ã_ØäÇÏÓ¼å�ÚyæWË¤Ê�Ë|Ø
ÒÍçAË¤æWÚ°èÏÉqÔ¼ÇªÚ°ÞvÌGé�èªÔ Ñ Ú°É7È Ñ Ô Ñ ÇÏÓêÞ7Ë¤Ô¨ÛpÚWÊ¼à Ñ ÜWÓÖÓ¼Ë¤æWË|Þ Ñ ÇÏØqØqË|Þ¶ÉäÞqÇªÔ¼Ó¤ã
ÇªÔ¬Ë�ëUË|å�Ô¼ÇªæWË|èªçìÉqÓ�Ë|Ó/Ú°Þqèªç]Ô Ñ Ê¼Ë¤ËWÌ

ÛsË>Ü¦Ô�Ô�Ë|í1îqÔ/Ô�Ú}ÜWÞqÓ�ÛsË¤Ê�Ô Ñ ÇÏÓ¬ïÍÉ7Ë|Ó�Ô¼ÇÏÚ°ÞvÌ
ð ÞqË1ÛsÜyç¶Ô�ÚAÜ¦ÒäÓ�Ú°èªæWË1Ô Ñ ËñÚ°É7Ô�îäÉ7ÔÖå�ÚºØqÇÏÞ7ÈcÓ�Ô�ÊÝÜ¦Ô�Ë¤ÈWç¶Õ×Ê¼Ú°íòÔ Ñ Ë1îqÊ�ÇÏí�Ü¦Ê�çcÊ¼Ú°èªË�ÇÏÞ¾Ô Ñ Ë1Ë¤æWÚ°èªæWË|Ø½ÒUË�Ù

Ñ ÜyæÍÇªÚWÊÝÓ¬ÇÏÓsÔ�Ú1Ë¤æWÚ°èªæWË�Ê¼ÚWÒUÚWÔ¼ÓgÛ�ÇªÔ Ñáó¦ô õuö¤÷�ö¤øäù Ú°É7Ô�îäÉ7Ô¬å�ÚºØqÇÏÞ7ÈGí1Ë|å Ñ ÜWÞqÇÏÓ¼íñÓ¤ã7ÜWÞqÜWèªçÍú¤ËuÔ Ñ ËÖÊ¼Ë|Ó¼ÉqèªÔ¼ÇâÞ7È>ÒUË�Ù
Ñ ÜyæÍÇªÚWÊÝÓ¤ã�ÜWÞqØñÓ Ñ ÚyÛaÔ Ñ Ü¦Ô3Ô Ñ Ë/ÒUË Ñ Ü|æºÇªÚWÊ�Ó�Ü¦Ê�Ë�ïÍÉqÜWèÏÇªÔ¼Ü¦Ô¼ÇªæWË|èÏçHÓ¼Çâí�ÇÏèÏÜ¦Ê|ÌKûwÞñÚWÊ�Ø7Ë¤Ê�Ô�ÚHØ7Ú�Ô Ñ ÇÏÓ|ã°ÛpË�Ê¼Ë¤îUË|Ü¦Ô�Ë|Ø
Ô Ñ ËHË¤æWÚ°èÏÉ7Ô¼ÇªÚ°ÞäÜ¦Ê¼çìË�üÍîUË¤Ê�Çâí1Ë|ÞÅÔ¼Ó�Ø7Ë|Ó¼å�Ê�ÇÏÒrË|ØOÜ¦ÒrÚ·æWËWãUÛ�ÇªÔ Ñ ÒrÚWÔ ÑAý Ê�ÜWÇªÔ�Ë|Þ�ÒrË¤Ê�È7þ�Ó�Ú°ÉqÔ�îäÉ7Ô�ÇâÞÅÔ�Ë¤Ê¼îäÊ¼Ë¤Ô¼Ü¦Ô¼ÇªÚ°Þ
ÜWÞqØìÔ Ñ Ë�é�å�Ô¼ÇªÚ°Þ7ÙkÿêÇÏÊ¼Ë|å�Ô¼ÇªÚ°ÞOå�ÚºØqÇÏÞqÈGÓ�å Ñ Ë|í1Ë�Ø7Ë|Ó¼å�Ê�ÇªÒUË|ØìÇÏÞ��ºË|å�Ô¼ÇªÚ°Þ��ÍÌ��ÍÌÏÎ¦Ì

éuÓ�Ó Ñ Ú·Û�Þ1ÇÏÞ�ÆFÇÏÈ°É7Ê¼Ë��ÍÌÏÎ���ãÅÔ Ñ Ë¤Ê�ËgÇâÓ-èâÇªÔ�Ô¼èªËgØqÇ ëUË¤Ê¼Ë|Þqå�ËgÒUË¤ÔßÛsË¤Ë|ÞGÔ Ñ ËgÊ¼ÚWÒUÚWÔ	�<Ô¼Þ7Ë|Ó¼Ó�Ë|Ó�ÉqÓ�ÇÏÞ7ÈuÔ Ñ ËgÔ Ñ Ê¼Ë¤Ë
Ó¼å Ñ Ë|í1Ë|Ó¤Ì/éSå¤Ü¦Ê¼Ë¤Õ,Éqè_ÜWÞäÜWèªçÍÓ�ÇÏÓ/ÚWÕFÔ Ñ ËHÓ�Ô�Ê�Éqå�Ô¼É7Ê�Ë|Ó/Ë¤æWÚ°èªæWË|Ø¶ÉqÓ¼ÇÏÞqÈ ý ÊÝÜWÇªÔ�Ë|ÞÅÒUË¤Ê¼È]ÜWÞqØOéuå�Ô¼ÇªÚ°ÞºÙkÿÖÇªÊ�Ë|å�Ô¼ÇªÚ°Þ
Ú°É7Ô�îäÉqÔ-å�ÚºØqÇÏÞ7ÈêÓ�Ô�Ê�Ü¦Ô�Ë¤È°ÇÏË|Ó�å�Ú°Þ
�äÊ�í�Ó-Ú°É7ÊFË|Ü¦Ê�èâÇªË¤ÊFÚWÒäÓ�Ë¤Ê¼æ¦Ü¦Ô¼ÇªÚ°ÞHÔ Ñ Ü¦Ô Ñ ÇªÈ Ñ �äÔ¼Þ7Ë|Ó�Ó�Ë|Ó-Ú°Þ�Ô Ñ ËsÒUÚyü�ÙkîäÉäÓ Ñ ÇÏÞ7È
Ô¼ÜWÓ�àcÜ¦Ê¼Ë>Ê¼Ë|ÜWèÏÇªú¤Ë|ØOÒ�çìÇÏÞ�Ô�Ë¤Ê�èªË|ÜyæÍÇÏÞqÈ�ÚWÊ�ÜWèªÔ�Ë¤ÊÝÞqÜ¦Ô¼ÇÏÞ7È�Õ×ÚWÊ¼ÛgÜ¦Ê�Øcí1Ú·æWË|ÓêÜWÞqØcÔ¼É7ÊÝÞqÓ¤Ì Ð�Ñ Ë�Þ7Ë¤ÔßÛsÚWÊ¼àºÓ�ÉäÓ¼ÇÏÞ7È
Ô Ñ Ë ý Ê�ÜWÇªÔ�Ë|Þ�ÒrË¤Ê�È]Ó�Ô�ÊÝÜ¦Ô�Ë¤ÈWçOË¤æWÚ°èªæWË���
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ÇÏÓ��
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å�Ú°ÞqÓ�Ô¼ÜWÞ�Ô¤ã�Û Ñ ÇÏèªË�Ô Ñ Ë}Ú°É7Ô�îäÉ7ÔHÚWÕ¬Ô Ñ Ë]ÚWÔ Ñ Ë¤Ê1ÉqÞqÇªÔ�ÇÏÓ>Ò<ÇÏÜWÓ�Ë|Ø½Ô�Úáå Ñ ÜWÞ7ÈWË Ü¦ÔHË¤æWË¤Ê�ç½Ô¼ÇÏí1Ë]Ó�Ô�Ë¤î_Ì¶ûwÞQÔ Ñ Ë
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Ê¼Ë|å¤É7Ê�Ê¼Ë|ÞÅÔpèÏÇÏÞ7àGÜ¦Ô3Ô Ñ Ë�Ú°É7Ô�îäÉ7ÔpÉqÞqÇªÔ�å�ÚºØqÇÏÞ7È>Õ5ÚWÊsÜWå�Ô¼ÇªÚ°ÞvÌ Ð/Ñ ÇâÓ�í1Ë|å Ñ ÜWÞqÇÏÓ¼í í�Ü¦àWË|Ó3Ô Ñ Ë�Ê¼ÚWÒUÚWÔ3ÜWèªÔ�Ë¤ÊÝÞqÜ¦Ô�Ë
ÒUË¤ÔßÛsË¤Ë|Þ í1Ú·æWË|Ó�ÜWÞäØáÔ¼É7Ê�ÞqÓ>Ü¦Ô�Ë|ÜWå Ñ Ô¼ÇÏí1Ë�Ó�Ô�Ë¤îKÌ}énÞ�Éqí�ÒUË¤Ê�ÚWÕsÊ¼Ë|Ó¼ÉqèªÔ¼Ó�Û�ÇªÔ Ñ Ô Ñ Ëñéuå�Ô¼ÇªÚ°ÞºÙkÿÖÇªÊ�Ë|å�Ô¼ÇªÚ°Þ
Ú°É7Ô�îäÉqÔñå�ÚÍØäÇÏÞ7È Ó�Ô�ÊÝÜ¦Ô�Ë¤ÈWçlÜ¦Ê¼ËOîäÊ¼Ë|Ó�Ë|Þ�Ô�Ë|ØaÇÏÞ&% ý ÜWèâÜ¦à�Ê�ÇâÓ Ñ ÞqÜWÞ('*)uÚ°ÞqÜ|æ¦Ü¦Ê|ã>Î�+,+  Ü
- ý ÜWèÏÜ¦àÍÊ�ÇÏÓ Ñ ÞäÜWÞ('
)uÚ°ÞqÜ|æ¦Ü¦Ê|ãIÎ�+,+  Ò.- ý ÜWèÏÜ¦àÍÊ�ÇÏÓ Ñ ÞäÜWÞ/'0)�Ú°ÞäÜ|æ¦Ü¦Ê|ãIÎ�+,+  å"1¼ÌgûwÔ/Ô Ñ ÉäÓ/Ü¦îqîUË|Ü¦Ê�Ó¬Ô Ñ Ü¦Ô�Ô Ñ Ë�ÒUË Ñ Ü|æºÇªÚWÊ¬ÚWÕ�ÇÏÞ�Ô�Ë¤Ê�Ù
èªË|ÜyæÍÇÏÞqÈêí�ÚyæWË|Ó3ÜWÞäØ1Ô¼É7Ê�ÞqÓFÇÏÓ�å Ñ Ü¦Ê�ÜWå�Ô�Ë¤Ê�ÇâÓ�Ô¼ÇÏågÚWÕrÔ Ñ Ë¬Ô¼ÜWÓ�àHË|ÞÅæºÇªÊ¼Ú°Þqí�Ë|ÞÅÔ�ÜWÞqØ1ÇâÓ-å�Ú°ÞäÓ¼ÇÏÓ�Ô�Ë|Þ�Ô¼èªçGØqÇÏÓ¼å�Ú·æWË¤Ê¼Ë|Ø
ÒÍç}Ë¤æWÚ°èÏÉqÔ¼ÇªÚ°ÞcÇªÊ¼Ê�Ë|Ó�îUË|å�Ô¼ÇªæWËÖÚWÕIÔ Ñ Ë�Ú°É7Ô�îäÉ7Ô/å�ÚºØqÇÏÞqÈGí�Ë|å Ñ ÜWÞqÇâÓ¼í ÉqÓ�Ë|Ø_Ì

Ð/Ñ Ë|Ó�ËÖÊ¼Ë|Ó¼ÉqèÏÔ¼Ó¬èªË|ÜWØcÉqÓ¬Ô�ÚñÒrË|èâÇªË¤æWËÖÔ Ñ Ü¦Ô¬Ë¤æWÚ°èÏÉ7Ô¼ÇÏÚ°ÞcÜWÉ7Ô�Ú°í�Ü¦Ô¼ÇÏå¤ÜWèâèªçìå�Ú°í1Ë|Ó�É7îìÛ�ÇªÔ Ñ ÛsÜyçÍÓ�Ô�Ú�Ë�ëUË|å³Ù
Ô¼ÇªæWË|èªç}å�Ú°ÉqÞÅÔ�Ë¤Ê¬Ô Ñ Ëuå�Ú°ÞqÓ¼Ô�Ê�ÜWÇÏÞ�Ô¼Ó¬ÜWÞqØ}èâÇÏí�ÇªÔ¼Ü¦Ô¼ÇªÚ°ÞäÓ�ÚWÕKÔ Ñ Ë�Ô¼ÜWÓ�à}Ë|ÞÅæºÇªÊ¼Ú°Þäí1Ë|ÞÅÔ¤Ì32ÖÇªæWË|Þ]Ô Ñ Ë�ÒUÚyü�ÙkîäÉäÓ Ñ ÇÏÞ7È
Ô¼ÜWÓ�à1ÜWÞqØ�ÇÏÔ¼Ó�ÜWÓ¼Ó�Úºå¤ÇÏÜ¦Ô�Ë|Øñå�Ú°ÞäÓ�Ô�Ê�ÜWÇÏÞ�Ô¼Ó¤ãÅË¤æWÚ°èâÉ7Ô¼ÇªÚ°Þ�ÉqÓ¼Ë|Ó�Ô Ñ Ë�ÞqË|É7Ê¼Úºå�Ú°ÞÅÔ�Ê¼Ú°èâèªË¤Ê�Ó�Ô�Ê�Éqå�Ô¼ÉqÊ¼Ë|Ó�Ü¦Ô3ÇªÔ¼Ó3ØqÇÏÓ�îUÚ°Ó¼ÜWè
Ô�ÚñÓ¼å¤ÉäèªîqÔgÒUË Ñ Ü|æºÇªÚWÊ�Ó¬Ô Ñ Ü¦Ô�ÇÏÞ�æWÚ°èªæWË�ÜWèªÔ�Ë¤Ê�ÞqÜ¦Ô¼ÇâÞ7È�í1ÚyæWË|ÓuÜWÞqØìÔ¼ÉqÊ�ÞqÓ¤Ì
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� Ñ Ë|Þ ÛsËìîqÊ¼Ë|Ó�Ë|Þ�Ô�Ë|Ø Ô Ñ Ë ÒUÚ|üÍÙkîäÉqÓ Ñ<b Þ�cOÔ¼ÜWÓ�àrã3ÛsËcÜId�cfe�g|Ø Ô Ñ Ü¦Ô b Ô�ÛgÜWÓ�Ü¾å Ñ ÜWèÏè�g|Þ�c b Þ<cBg|Þ�æ b d¼Ú°ÞºÙ
íhg|Þ�Ô�Ô Ñ Ü¦Ôuí�ÜWØ<g>Ô Ñ gGØ�g|Ó b c°ÞOÚWÕ3Ü¦îqî<d�ÚWî<d b Ü¦Ôig�Òjg Ñ Üyæ b Ú,d�Ó�d�Ü¦Ô Ñ gkd Ñ ÜIdÝØ]l��mgGÔ Ñ g|ÞBeqÓig|Ø/g¤æWÚ°ène7Ô b Ú°ÞqÜId¼ç
ÜWè�cWÚ,d b Ô Ñ í�ÓHÔ�Ú½Ø�g|Ó b c°Þ Þ�g�e<d¼ÚÍå�Ú°Þ�Ôid¼Ú°èÏèogkd�ÓHÕ5Ú,d1ÒUÚ|üÍÙkîReqÓ Ñ<b Þ�cpd¼ÚWÒUÚWÔ¼ÓHÜWÞäØ î<d�g|Óig|Þ�Ôig|Ø:í�ÜWÞ�ç b ÞqÓ¼Ô¼ÜWÞqåqg|Ó
ÚWÕrg�ëjg|å�Ô b æ,g1Òjg Ñ Üyæ b Ú,dÝÓklP)�Ú·Û3g¤æ,gkdyãKÚ°Þ�gGí b c Ñ ÔêÒMgHÔig|í1îqÔig|Ø¾Ô�ÚìÜWÓ�àAÕ5Ú,d�Ó¼Ú°íhg1ïHeqÜWÞ�Ô b Ô¼Ü¦Ô b æ,g1íhg|ÜWÓse�d�g
ÚWÕ3Ô Ñ g ó¦ô t(��� � ù�u ÚWÕpÜWå Ñ<b g¤æ b Þ�c�cWÚÍÚÍØB�äÔ¼Þ<g|Ó¼Óig|ÓêÚ°Þ¾Ô Ñ<b ÓuÔ¼ÜWÓ�àMlGé�èªÔ Ñ Úfe�c Ñ Û3g1å¤ÜWÞqÞqÚWÔÖî<d¼Úyæ b Ø�g1Ó�eäå Ñ Ü
íhg|ÜWÓ�e<d�gWã�Ûvg å¤ÜWÞlÓ Ñ ÚyÛ Ô Ñ Ü¦Ô1Ô Ñ g]ÒUÚyü�ÙkîReäÓ Ñ<b Þ�cOÔ¼ÜWÓ�àZå¤ÜWÞäÞ7ÚWÔGÒMg�g�ëjg|å�Ô b æ,g|èªçZÜWØqØ�d�g|Ó¼Ó�g|ØQÒÍçQÓ b í1îäè�g
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x b cfe�dsgP�^loy�� z{gkd�|×Ú,d�í�ÜWÞqåqg�Ú,|]}�~�g�d¼Ú,�UÚ,}���Û b }�~ñØ b ëMgkd�g|ÞH}�Úfe�}�î�e�}3å�ÚºØ b Þ�c��i}idÝÜI}ig�Ù
c b g��kl

�jg�~qÜ|æ b Ú,ds��è b à,g ÷ 
 ø<ó �I���r
I� � l3�mg�å¤ÜWÞ�g|Ü,� b èªç Ø�g|í1Ú°Þ<��}id�ÜI}ig�}�~ b ���Íçìå�Ú°ÞqØ<eqåq} b Þ�c�� b í�eqèÏÜI} b Ú°ÞR�pÛ�~�gkd�g
}�~�g�d�Ú,�rÚ,}���d�ÜWÞqØ7Ú°í�èÏçñås~7ÚÍÚf�igHÜWÞcÜWåq} b Ú°Þ/}�ÚñîMgkds|5Ú,d�í ÜI}�g|ÜWås~B�i}ig¤î6l

�mgB~qÜ|æ,g¶ÜWèo��Ú ÜWèÏèneqØ�g|Ø�}�ÚK}�~�g�|×ÜWåq}�}�~äÜI}�g¤æWÚ°èoe�} b Ú°Þ b ��å¤Ü¦îäÜI�<è�gìÚ,|�g�ëMg|åq} b æ,g|èÏç��ig|ÜId�ås~ b Þ�cáæ¦Ü,�i}¤ã
í�eqè�} b í1ÚºØqÜWè�ã_ÜWÞäØ å�Ú°í1îäèog�ü��ig|ÜIdÝås~���îäÜWåqg��¤ã{e<� b Þ<ccè b }i}¼è�g�Ø7Ú°íñÜ b ÞºÙ���îjg|å b �<åHàºÞ7ÚyÛ�è�g|Ø�c,g,l ý e<}>å¤ÜWÞ½Ûvg
��~7Ú·Û�}�~qÜI}�}�~�g���î<ÜWåqgÖÚ,|-Þ�g�e<d¼ÚÍå�Ú°ÞH}id¼Ú°èÏèogkds�v|5Ú,d�}�~ b ���rÚyü�Ùkî�e<��~ b Þ<c#}¼Ü,��à b � b ÞqØ�gkg|Ø]æ¦Ü,�i}/ÜWÞqØìå�Ú°í1î<è�g�ü<�
� ÜWÞ ÛvgP��~7ÚyÛ�}�~äÜI}¬Ú,}�~�gkd/ÜWè�cWÚ,d b }�~äí��v|5Ú,d��ig|ÜIdÝås~ b Þ<c�}�~ b �gÞ�g�e�d¼Úºå�Ú°Þ�}id�Ú°èÏè�gkd���îäÜWåqgêÛ b èâè b ÞäØ�gkg|Ø�|,ÜWè�}igkd��
éuè�}�~7Úfe�cf~}Û3gÖå¤ÜWÞqÞqÚ,}vdsg|ÜWèÏèªç�� ÷ � �¦ö }�~qÜI}gÚ,}�~�gkd��ig|ÜId�å�~ìÜWè�cWÚ,d b }�~äí��3Û b èÏè�|,Ü b è�}�Úhg�ëMg|åq} b æ,g|èÏç��ig|ÜId�å�~�}�~�g
Þ�g�e�d�ÚÍå�Ú°ÞH}id¼Ú°èÏè�gkd��¼îäÜWåqgWãKÛvgñå¤ÜWÞK�s~7ÚyÛ�}�~äÜI} �Ýô ����� ö �ig|ÜId�å�~ ÜWè�cWÚ,d b }�~qí��Öè b à,ghg�ü
~qÜ,eR�i} b æ,g1Ú,d#dÝÜWÞqØ7Ú°í
�ig|ÜId�å�~vãqÛ b èÏèM�Mg b Þ�gq�}å b g��H}kl

x b ds��}¤ãUèogk}�eR��åq�f�<� bo� gkd�}�~�gh� b úkg��,|r}�~�g:�ig��Id�å�~���îR�Wåqg,l�éD����eäí b ��c�}�~<�I}�}�~�gh��g�e�d��ºåq�f��}ids�°èÏè�gkds� � �
���,}v~<�|æ,gD�,�Åç�~ bn�<� g��he<� b }��¤ãf}�~�gD�ig��Id�ås~}î<d��ºåqg � e�dsg/í�e<��} � gk}igkd�í b ��g��¦îqî<ds�Wî<d b �I}ig/åq�f�<�<g|åq} b æ b } b g��F|��,d
}�~�g�}�~<d�gkg��fe�}�îRe<}�e<� b }��P% �,���seqí b ��c��,��¡.x{¢£�fe�}�îRe�}/åq� �<b ��c���ås~�g|íhgI1�l�� b �äåqgP}�~�gkd�g#�Id�g#g b cf~�} b �7îRe�}
e<� b }��¤ã
}�~�d�gkg��fe�}�î�e�}�e<� b }��|ã<�,� � �h}�~�dsg���~��°è � |��,d�g��Wås~Be<� b }¤ã�}�~�g��ig��Id�å�~p�Wè�c,�,d b }�~qí í�e<�i} � gk}igkdÝí b ��g
%�¤f¥P�f¥:yD¦£y��H1_îR�Ids�Wíhgk}igkds�F|��,d§g��Wå�~��,|R}�~<g��fe�}�îRe�}§e<� b }��kl $ ��¨�ã^� b �qåqg�}�~�g�¨vg b cf~H}��F�Id�g�d�g��i}id b åq}ig � }i�
�jg b �H}igkc,gkds� b ��}�~<gPds�,��c,g�© ªsyk«,«
¬6¥:yk«,«"­�¬R}�~<gkd�g��Id�g��I«�y>îM�f�s� b �R®�gD¯I�,®oe�g���|��,d�g��,°s~p¨vg b cf~�}kl3±�~HeR�k¬�}�~�g
ù � ù 
I� �³ô³²Ãö �,|F}�~�g:��g�e�d��
°q�f��}ids�f®o®�gkd��¼îR�,°qg,¬ b l´g,l�¬M}�~�g��¼îR�,°qg:�,|�îj�f��� b �R®ogP¯"�,®oe<g���|��,d�}�~�g�¨vg b cf~H}��D�,|F}�~�g
}�~�d�gkgv�fe�}�îRe<}µe<� b }��k¬ b �3%��I«�y"1�¶i·�¬I¨�~ b °�~ b �µ�D}idse<®�¸P®o�Idsc,gsï^e<�,�H} b }�¸,l{¢�g|í�g|í#�jgkd{}�~<�I}µ}�~ b �.�Rcfe�d�g b �	|��,d§�
��g�e�d��,®H��gk}¹¨3�,dsº#¨ b }�~<�fe�}	�,�H¸�~ bn�<� g��#eR� b }��klKé �<�<b ��c�~ bn�<� g��#eR� b }��.®og�� � �µ}i���,��g�üºîj�f��g���} b �,® b �R°qd�g��,�ig
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b ��}�~�g3� b úkg§�,|^}�~�gr�ig��Ids°�~#��î��,°qg,lµ±�~ b �M¯"�,�i}	��îR�,°qg�îR®n��¸
�6~<��¯,�
°F¨ b }�~P� b í1î�®�gµ��g��Ids°s~��,®�c,�,d b }�~qí��kl6�»~ b ®�g
�,��g�ü�~<�,e<��} b ¯,g��ig��Ids°�~K�,|�}�~ b �P��îR�,°qg b � ô5ø�¼¤ö 
 �Ýô ½ � ö �,� �tô ��� ÷ 
 �yù,ô�� 
I�¾¬§ds�,� � �°í¿��g��Ids°s~ b ��°q�f��|�d��f�H}ig �
¨ b }�~»� øröÝö¼ó � ökÀ¨ô5ø�À 
 À�Á 
 u"��ù 
 �q� � b }�e<�I} b �f�6lÂ±�~^e<�k¬�� b í1îR®�gB�ig��Ids°�~��,®�c,�,d b }�~qí��Q® b º,gpg�ü�~<�,e<��} b ¯,g��,� �
ds�,� � �°íÃ�ig��Id�°s~m�Id�ghe<�<�se b }��I�R®�gP|��,dP�ig��Ids°�~ b ��cQ}�~�g:��îR�,°qg:�,|r��g�e�ds�^°q�f�H}id��f®o®�gkd���|��,d�}�~�g��j�yüHªkîReR��~ b ��c
}��,�iºMl

x b cfe�dsgm�^loy�¤�°q�°í1îR�Id�g���}�~�gB�R}��<g����ig����,|:��g�e�d��
°q�f��}ids�f®o®�gkds�}î<d�� � e<°qg � �^¸(gk¯,�f®oe�} b �f�»¨ b }�~Ä}�¨v�
½ 
 �¤ö � ô×ørö g�üºîMgkd b íhg��H}��kl�±�~�g��Rds�i} b �H¯,�f®�¯,g���}�~�gh��¯,gkd��Ic,gh�R}���g����D�,|v��d��,� � �°íÅ¨v�,®oº b �<c�d��,�j�,}:%�¢.�Æ1
�,� � }�~�g:�ig�°q�f� �mb �D�Qds�,� � �°í��ig��Id�°s~��,|r}�~<g���î��,°qg��,|v��g�e�d��
°q�f�H}id��f®o®�gkds��luéD�P°k�,�B�Mg:�igkg��]¬]d��,� � �°í
¨��,®�º#d�g��se<®�}�� b ��g�ü^}idsg|íhg�®�¸HîM�^�,dFîjgkd�|��,dÝí��,�<°qg b ��}�~ b �µg��H¯ b ds�f�qíhg��H}k¬f¨ b }�~�}�~�g���¯,gkds�Ic,g�ds�,� � �°í£¨v�,®�º
%���¯,gkd�yk«
¬Ç«,«,«���eR°s~�g��H¯ b ds�f�qíhg��H}��q1�¬ºî<d�� � e<° b ��c����R}���g������,|µ�1íhgkd�ghyIlÇ«Gîj� b �H}��,� � }�~<gP�Mg���}vd��,� � �°í
¨��,®�º}îRd�� � e<° b ��c:�:�R}���g��s���,|µ�¦îäî<d��|ü b í��I}ig�®o¸ByIl  l
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x b cfe�dsgP�^loy�¤ ý �,�ig�® b �<g§g�üÍîjgkd b í�g���}��j}i�D°q�°í1îR�Id�gFd��,� � �°í»¨��,®�º�¬"ds�,� � �°í��ig��Ids°s~6¬
�,� � gk¯,�f®ne�} b �f�<�Id�¸��ig��Ids°�~]l

x b cfe�dsg��^loy�¤B�,®o�i����~<��¨���}�~�g��jg��i}��,� � ��¯,gkds�Ic,g��R}���g�����g����,|�yk«
¬Ç«,«,«Bds�,� � �°í�®�¸B°qdsg��I}ig � �<g�e�d��Iª
°q�f�H}id��f®o®�gkds��lFÈ���°k�,���jgD�,�R�igkd�¯,g � ¬
}�~ b �3d��,� � �°íÉ�ig��Ids°�~Ê¸ b g�® � �v���jg��i}3�R}���g��s�3�,| ! l��:�,� � �,����¯,gkds�Ic,g
�R}���g��s��®og�����}�~<�,��yIlÇ«
l ûË�Ì°q�f��}ids�,��}k¬3}�~�g�gk¯,�f®oe<} b �f�<�Id�¸��¦îqî<d��f�,°�~ î<d�� � e<°qg�� b � �<b ¯ bo� eR�,®o���,|���}���g����
��¯,gkd ! l w ¨ b }�~ b �B�I«Êc,g��<gkds�I} b �f�<�h% b l´g,l�¬	}i�,}��,®§gk¯I�,®oe<�I} b �f���,| w «,«�ÍÎ�I«p¦Åyk«
¬Ç«,«,«��<g�e�d��
°q�f��}id��f®n®�gkds�q1�l
±�~^e<�k¬M¨ b }�~�}�~�gh���Wíhg�g�ëM�,d�}h%�íhg��,�se�d�g �Bb ��}igkdÝí��D�,|F}�~�g:�Heqí��jgkd��,|3��g�e�d��
°q�f��}ids�f®o®�gkds��gk¯"�,®oeR�I}ig � 1�¬
gk¯,�f®oe�} b �f�<�Id�¸��ig��Ids°s~/��� � ���jgk}i}igkd��<g�e�d��
°q�f��}id��f®n®�gkds��}�~<�,�Êd��,� � �°íÏ�ig��Id�°s~]l

xRe<d�}�~�gkd�¬§¨�~<g��Ð°q�f�H} b �^e�g � }i�Ìyk«,«�c,g��<gkds�I} b �f�<�k¬r}�~�g�gk¯,�f®ne�} b �f�<�Id�¸Ð�¦îqî<d��f�,°�~QîRd�� � e<°qg����<g�e�d��Iª
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°q�f�H}id��f®o®�gkds�D¨ b }�~B�Q�jg��i}D�R}���g��s���,| w l !� ¨ b }�~Y
I���R}�~�gh��g�e<d��^°q�f�H}id��f®o®ogkds�uî<d�� � e<°qg � % �,� � gk¯"�,®oeR�I}ig � 1
¸ b g�® �<b �<c��,�Y��¯,gkds�Ic,g/�R}���g������,|��¦îäî<d��|ü b í��I}ig�®o¸Ð�^l�+^lÐ±�~^e<�k¬F��g��Ids°s~ b ��cp}�~<g��<g�e�d��
°q�f��}id��f®n®�gkd��¼îR�,°qg
e<� b ��c îM�Wî�e<®o�I} b �f�
ª����,�ig � gk¯,�f®oe�} b �f�<�Ids¸��,®oc,�,d b }�~qí��P~R�,���/~ b cf~<gkd#® b º,g�® b ~��H� � �,| �Rb ��°q��¯,gkd b ��c/~ b cf~R®�¸
�R} � g�� b cf�<�kl

ð �<gP�,|µ}�~<g�|��,°q}i�,d���}�~<�I}uí��Iº,g�}�~�g��j�yüHªkîReR��~ b ��c:}��,�iºÊ~<�Id �Êb ��}�~<�I}�}�~<g��j�|ü
g�� b ��}�~�g#d��H�°íÃ�Id�g
ds�,� � �°í�®�¸ìîR®o�,°qg � |��,dDg��,°�~m}id b �,®�lDÈD®o�i��¬j}�~�g�d��,�j�,} � �Hg������,}��i}��Id�}�|�d��°í��Q� b ��cf®�gP�äü^g � îj�f� b } b �f� b �
}�~�g�ds�H�°íÊ¬�ds�I}�~�gkd�¬ b }F�i}��Id�}��§|�d��°íWd��,� � �°í�®�¸�°s~��f��g���îR®o�,°qg���l{±�~ b ��í��Iº,g��r}�~�g�}��,�iºGîR�Id�} b °ke<®o�Ids®�¸�~<�Id �
�jg�°k�,e<�ig�}�~�g�d��,�j�,}F~<�,�§}i� � gk¯,g�®o�Wî��jg�~<��¯ b �,ds�{}�~R�I}F¨3�,dsº�¨vg�®o®<�,°qd��f�s�r�,®o®
}�~�g�ds�,� � �°í0g��H¯ b d��f�qíhg��H}��kl
�»~<�I}�¨3�feR® � ~<�¦îqîjg�� b |6}�~�gPd��,�j�,}��,®�¨���¸
��|��fe<� � }�~�gP�j�|ü
g�� b �Q}�~�g����Wíhg�®o�^°k�I} b �f�R��gk¯,gkd�¸�} b íhg`�ìûË�
� �<�<b } b �f�]¬ b |3}�~�g�d��,�j�,}#¨vgkd�g�}i�B�jg b �H}id�� � e<°qg ��b �H}i�/}�~�g�d��^�°íÑ�I}�}�~�g����Wí�gñîR®o�,°qg b �mgk¯,gkd�¸K}id b �,® ¬
¨v�fe<® � gk¯,�f®oe�} b �f�]î<ds� � eR°qg�d��,�j�,}v�jg�~<��¯ b �,ds�v�,|	~ b cf~�gkd3�R}���g����ig����ìûÒ}���~��fe<® � �jgD�<�,}ig � }�~<�I}�¨ b }�~Q}�~�g
�j�|ü¾îj�f� b } b �f�<�D�äü^g � �,� � }�~�g�d��,�j�,}��i}��Id�} b ��c��I}�}�~�g����Wíhg�®��
°k�I} b �f��gk¯,gkds¸B} b íhg,¬6}�~�g��j�yüHªkîReR��~ b ��c
}��,�iºÊ�,°¤ï^e b d�g���}�~<g����WíhgPÓ���¯,�,d��,��}�~<�I}��,| ù,÷ 
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x b cfe�dsg��^loy�+/��~��`¨��P}�~�ghdsg���e<®�}����,|���e<°�~��cíh� �<b ��g � g�üºîjgkd b íhg��H}kl�±�¢�y:d�gk|�gkd��P}i�/}�~�g ù,÷ 
 ô � À � ô��Wö
�j�|ü^ªkîRe<��~ b ��c�}��,�iº�%�¨ b }�~(�M�yüÌ�,� � d��,�j�,}��i}��Ids}�îj�f� b } b �f�<���äü^g � �,°qd��f����}id b �,®o�q1�laûÒ�(}�~ b ��°k�,�igp}�~�g
d��,�j�,}���e<��g � |�gkg � ª�|��,d�¨��Id � �<g�e�d��
°q�f��}id��f®n®�gkds��¨ b }�~<�fe�}��,��¸Ê~ bo�R� g���e<� b }��kl§ÈD��°k�,�Ê�jg��igkg��6¬<}�~�gP�jg��i}
|�gkg � ª�|��,ds¨v�Id � ��g�e<d��^°q�f�H}id��f®o®ogkd��I}i}�� b �<�����R}���g��s���,| ! lÇ«Q�f�B}�~ b ��}��,�iºM¬]¨�~ b °�~ b ��}�¨ b °qg�}�~�g��R}���g��s���,|
}�~�gD�jg��i}3|�gkg � ª�|��,d�¨��Id � ��g�e�d��
°q�f��}ids�f®o®�gkdvgk¯,�f®�¯,g � |��,d�}�~�g�d�gkcfeR®o�Id3�j�yüHªkîReR��~ b ��c#}��,�iºp%��^g�°q} b �f�/�^l��^l��H1�l
�»~�g��p~ bo�<� g��/eR� b }����Id�gHîjgkd�í b }i}ig � ¬<gk¯,�f®oe�} b �f� �<b �s°q��¯,gkds��|�gkg � ª�|��,d�¨��Id � ��gk}�¨v�,d�º
�D¨ b }�~/�,�B��¯,gkds�Ic,g
�R}���g��s���,|�¤^l��/�,� � �ìîjg��Iº/�R}��<g����P�,|�+^lÇ«
¬µ�,���s~���¨����^¸�±�¢D� b ��x b cfe<d�g��^loy�+^l � �f�H}ids�,�i}P}�~ b ��¨ b }�~
}�~�gP��¯,gkd��Ic,g��,� � îjg��Iº��R}��<g����ig��v�,|µ�^l  �,� � �^l�+:�,°�~ b gk¯,g � �^¸�|�gkg � ª�|��,d�¨v�Id � ��g�e�d��
°q�f��}ids�f®o®�gkds�3�f��}�~�g
d�gkcfe<®n�Id3�j�|ü^ªkîRe<�s~ b ��cP}��,�iºB%�x b cfe�d�g��^loy w 1�l3±�¢�����~��`¨��v}�~�g��R}���g����ig��3�,|6d�g�°ke<d�d�g��H}3��gk}¹¨3�,d�º
��� ô,ù�Á � �7ù
�,�H¸�~ bn�<� g���e<� b }��klµ�»~ b ®�gv}�~�g���¯,gkd��Ic,g��R}���g��s�{�,|�}�~�g���g���gk}�¨v�,d�º
� b �§¤^l��^¬�}�~<g��Mg���}§d�g�°ke�d�d�g��H}§��gk}�¨v�,d�º
î<d�� � e<°qg � �H¸:gk¯,�f®oe�} b �f��~<�,�3�P�R}���g��s�F�,|Fyk«
¬^¨�~ b °�~ b �F}�~<g�í��Ãü b í�eqí0�R}���g��s�r�I}i}�� b �<�I��®�g b �h}�~ b �F�j�|ü^ª
îRe<�s~ b ��c�g��H¯ b d��f�qíhg��H}kl§±�~^e<�k¬^gk¯,�f®oe�} b �f� �<b ��°q�`¯,gkds����g�e�ds�^°q�f�H}id��f®o®�gkd��F¨ b }�~��Wî<} b í��,®R�jg�~<��¯ b �,d b ��}�~�g
íh� �<b �Rg � ¬H}ids� b ®³ª�® b º,g�g��H¯ b ds�f�qíhg��H}kl

� �f�H}ids�,�i}�}�~<g��ig�d�g���e<®�}��v¨ b }�~�}�~<gD�jg��i}v�R}��<g����ig��v�,�R�igkd�¯,g ��b ��}�~<gDdsgkcfe<®o�Id��j�|ü^ªkîRe<��~ b ��c#g��H¯ b d��f�
ª
íhg��H}#%�¨�~�gkdsg�}�~�gP�j�|üìîj�f� b } b �f�R�v�,� � }�~�g�d��,�j�,}���}��Id�}�®��
°k�I} b �f�<���Idsg�ds�,� � �°í�®�¸�°�~��f�ig��j1�lv±�~�g#®o�I�jg�®
¢�ÿ b �px b cfe�d�g��^loy�+Q��~<��¨��D}�~�g:��¯,gkds�Ic,g��,� � îjg��IºÊ�R}��<g����ig��D�,|F}�~�g�d�g�°ke�d�dsg���}D��gk}�¨v�,d�º
� �<b ��°q�`¯,gkd�g �
�^¸�gk¯,�f®oe<} b �f�]lFû¹}F°k�,���jgv�,���igkd�¯,g � }�~<�I}r}�~�g/îjg��Iº#��}���g����{�,| w l !� �b ��í�e<°�~�®�g����igkdr}�~<�,�h}�~�g/í��Ãü b í�eqí
�I}i}�� b �<�I��®�g��R}���g������,|�yk«
l
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x b cfe�dsgP�^loy�+ � �°í1î��Id b �i�f�#�,|<}ids� b ®³ª�® b º,gF�jg�~<��¯ b �,ds�v% ±�¢�yI¬f±�¢D�^¬f�,� � ±�¢��H1�¬,¨ b }�~
d�gkcfe<®n�Id��j�|ü^ªkîRe<��~ b ��c��jg�~<��¯ b �,ds�P%�¢�ÿ�1�l

±�~^e<�k¬R�H¸Qd�g�®o�Ãü b ��c��i�°í�g�°q�f�<�i}id�� b ��}���¬<}�~�g�d�gkcfeR®o�Id��j�|ü^ªkîRe<�s~ b ��c�}��,�iº/°k�,�/�jg�}id��,�<�i|��,d�íhg �/b �H}i�
�/}id�� b ®³ª�|��f®o®���¨ b ��c��f��g,lp2 b ¯,g��Ð}�~�g�|��,°q}�}�~<�I}#gk¯,�f®ne�} b �f�K�¦îäîMg��Id���îjgkd�|�g�°q}�®�¸m°k�¦îR�I�R®�g��,| �Rb ��°q��¯,gkd b ��c
� g�� b cf�<�h% �,� � �jg�~<��¯ b �,d��q1��,|gí��Ãü b í�eqíÅ�R}��<g���� b ��}ids� b ®�ª�|��f®o®o��¨ b �<c�g��H¯ b d��f�qíhg��H}��k¬ b }���|�� b ®ne�d�g�}i� � �
�i� b �Ê}�~�g�d�gkcfe<®o�Id��M�yüHªkî�e<��~ b �<c�g��H¯ b d��f�qíhg��H}�í���¸/�jg�°q�f�<�i}idse<g � �,���,� b � �<b °k�I} b �f���,|§}�~�g b �<~�gkdsg���}
�<b �Q°ke<®�}�¸��,|	}�~<g��j�|ü^ªkîRe<��~ b ��c�}��,��º�l
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¨�~�g���}id��,�<�i|�gkd�d�g � �f�H}i��d�g��,®]ds�,�M�,}���l

���,®�º,gkd�%iy�+,+ w 1��i}�e �<b g � �/¯I�Id b �I} b �f�m�,|���|��,ds�Ic b ��c/}��,�iºm¨�~<gkd�gh}�~�g�d��,�j�,}���~<� � }i�B®��^°k�I}igQ�,� �
�¦îqî<ds�f�,°s~ ÷ 
 ó¦ô 
 ù,ô��Wö g��<gkd�c,¸��i�fe<ds°qg��klF±�~�g���g�d��,�j�,}���e<��g � g�ü
}id�g|íhg�®o¸�� b í�îR®�g�|�gkg � ª�|��,d�¨��Id � ��gk}�¨v�,d�º
�
¨ b }�~p}�¨v� b �7î�e�}�e<� b }����,� � }�¨v�Ê�fe�}�îRe<}De<� b }��kl�òv�,°s~ b �qîRe�}�eR� b }/î<ds��¯ bo� g � }�~�g:d��,�j�,}�¨ b }�~p�p� ö 
 À
���º÷¼ö �,|F}�~�g ö�ørö¤÷��fu�ôsö � ó %��Rg�® � �i}id�g���c,}�~p�,|rg��,°�~�g���gkd�c,¸����fe�ds°qg,¬]���,d�í��,® b úkg � �^¸ b }�� �<b �i}��,�R°qg#|�d��°í
}�~�g�°q�,d�d�g���îj�f� �Rb ��c/d��,�j�,}:�ig��<�i�,d�1�l�±�~�g�}¹¨3�m�fe�}�î�e�}�e<� b }�� �Rb d�g�°q}�®�¸�°q�f�H}id��f®o®�g � }�~�g���îjgkg � �,|�}�~�g
°q�,d�d�g��¼îM�f� �<b ��c�¨�~�gkg�®µ�,|3}�~<g�ds�,�M�,}kl�±�~�g�d�g��ig��Ids°�~�gkds�Pgk¯,�f®o¯,g � �jg�~<��¯ b �,ds�D|��,d��¦îqî<d��f�,°�~ b ��c�g���gkd�c,¸
�i�fe�d�°qg��k¬r��¯,� bn�<b ��cB¨v�,®n®o�k¬§gk}�°IlÐÈõ�Heqí��jgkd:�,|�d�g�®o�I}ig � gk¯,�f®oe<} b �f�<�Id�¸�ds�,�M�,} b °k���¦îäî<d��f�,°s~<g��h�Id�g �<b �Ëª
°ke<����g �/b ���^g�°q} b �f� w loyk«
l
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ûÒ}�í���¸��jg����,}ig � }�~R�I}>íh�f�i}P�,|�}�~�g��ig��¦îäî<d��f�,°s~<g�� b �H¯,�f®�¯,g�d�g�®n�I} b ¯,g�®�¸p� b í1îR®�g�d��,�j�,}P}��,�iº
��%�g�ü^ª
îR®��,d��I} b �f�]¬��¦îqî<d��f�,°�~]¬���¯,� bo� �,�R°qg,¬�gk}�°Il³1�l�È���¨3gB~<��¯,gB�Id�cfe�g � g��Id�® b gkd�¬���e<°�~��jg�~<��¯ b �,ds���Id�g��,|�}ig��
g��,�i¸Ì}i�áî<d��,c,d��Wí í��,�^e<�,®o®�¸,l ûË�Y°q�f��}ids�,��}k¬v}�~<g�°q�f�<�i}ids� b ��}����,� � ® b í b }��I} b �f�<���,|�}�~�gÊ�j�yüHªkîReR��~ b ��c
}��,�iº�í��Iº,g b }v~<�Id � }i�Gí��,�^e<�,®o®�¸ � gk¯,g�®��WîQg�ëMg�°q} b ¯,g��jg�~<��¯ b �,d��klr�^g�°q�f� � ®�¸,¬^�i�°íhg��,|]}�~�g��ig��¦îäî<d��f�,°s~<g��
�,����eäíhg�}�~<�I}h}�~�g�d��,�j�,}h�ig��<�i�,ds�h~R��¯,g�e<�R® b í b }ig � ds�,��c,g��Ê%�¡µe<� � 'Åz§�Id b � b ¬�y�+,+ w -����,®�º,gkd�¬�y�+,+ w 1�l
±�~ b � � g�� b cf�m°s~<� b °qg b �Pe<��dsg��,® b �i} b °#|��,d�®o�Id�c,ghg��H¯ b ds�f�qíhg��H}��kl�±�~�g:�M�yüHªkî�e<��~ b �<c�}��,�iºM¬6�f�m}�~<gh�,}�~�gkd
~<�,� � ¬_í��Iº,g���e<�igh�,|��ig��<���,d b ®�¸Hª�°q�f�<�i}ids� b ��g � ds�,�M�,}���l�û�í1îj�,d�}��,�H}�®�¸,¬.�,®o®µ�,|v}�~�g��ig��¦îqî<ds�f�,°s~�g��#gk¯,�f®�¯,g
��g�e�ds�^°q�f�H}id��f®o®�gkd����,|r�qü^g � � b úkg,l�ûÒ��°q�f�H}ids�,�i}k¬6�fe<d��¦îqî<d��f�,°�~me<�ig��êíh� �<b �Rgkdiª�c,g��<g���}i��gk¯,�f®�¯,g��<g�e�d��Iª
°q�f�H}id��f®o®�gkds�	�,| �<b ëMgkd�g��H}	� b úkg��k¬¦î<d��`¯ bo�Rb ��c�gk¯,�f®oe<} b �f�#¨ b }�~�}�~�gv�Wîqîj�,d�}�e<� b }�¸�}i���,e�}i�°í��I} b °k�,®o®o¸ �<b ��°q�`¯,gkd
í b � b í��,® � g�� b cf�<��l§x b �<�,®o®�¸,¬ b � íh�f�i}��,|	}�~�g���g#�¦îqî<d��f�,°�~�g��k¬<}�~<g ÷ � ½ � ù�½ÝöqÁ 
 �yô � ÷�� ~<��¯,g#�<�,}��jgkg��Ê�,�<�"ª
®�¸Íúkg ��b � � gk}�� b ® lFûË��°q�f�H}ids�,�i}k¬
¨vgD~R��¯,gDgk¯"�,®oeR�I}ig � }�~�gDgk¯,�f®�¯,g � �jg�~<��¯ b �,ds�3�,� ��� gk¯,g�®��Wîjg ��b �H}�e b } b ¯,g�®�¸
°q�°í1îjg�®o® b ��c�g�üºîR®o�,�R�I} b �f�<��|��,d�~ b cf~���}���g������j�|ü^ªkîRe<��~ b ��c��Mg�~R��¯ b �,ds�kl
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ûË��}�~ b ��°s~R�¦î<}igkd#¨vg�~<��¯,g b ��}id�� � e<°qg � ��}��,�iºB}�~<�I}�dsg|ïHe b d�g��D}�~�ghd��,�j�,}�}i�ìîRe<��~B�j�|ü
g��P}i�Ê¨��,®o®o�
¨ b }�~ b ���,���,®o®��
°k�I}ig � �Wíh�feR��}µ�,|�} b íhgD% ±.g�®o®ogkd�¬�y�+,+ ! 1�lF±�~�gkd�gv�Id�g3�D�Heäí#�jgkd.�,|<°q�f�R�i}ids� b �H}��	�,�s�i�^° b �I}ig �
¨ b }�~/}�~ b ���j�yüHªkîReR��~ b ��c:}��,�iºM¬M¨�~ b °�~cí��Iº,g b }�¯,gkd�¸/~<�Id � }i� � g�� b cf�/c,�^� � °q�f�H}id��f®KîRd��,c,ds�Wí���|��,dD}�~�g
d��,�j�,}��kl�ûË�ñî��Id�} b °ke<®o�Id�¬�}�~�g��j�|ü^ªkîRe<��~ b ��c�d��,�j�,}����Id�g�°q�f�<�i}ids� b ��g � �H¸���g��<�i�,d�ds�,��c,g��v�,|.�f�R®�¸h�f��gP°qg�®o®
b �:g��,°�~ �<b d�g�°q} b �f���Id��feR� � }�~�g�d��,�j�,}klFûË��� �<�<b } b �f�]¬f}�~�g�ds�,�M�,}��r°k�,���f�<®�¸Gíh�`¯,g b � �Rb d�g�°q} b �f�<�Fî��Ids�,®o®�g�®
}i��}�~�g#¨v�,®o®n���,|µ}�~<g�d��^�°íÊlF±�~^e<�k¬�}�~�gk¸Ê°k�,�<���,} �<b d�g�°q}�®�¸Q�¦îqî<d��f�,°�~��:�j�|üÊ}�~<�I} b � �<b �Ic,�f�<�,®n®�¸��,°qd��f�s�
|�d��°í¿}�~�g|í/l�±�~�g�d��,�j�,}����Id�g��,®o����°q�f�<�i}ids� b ��g � �^¸�® b í b }ig � îRe<��~ b ��cÊ�I� b ® b }¹¸,lQ±�~�gk¸m�Id�g b �R°k�¦îR�I�R®�g
�,|sîRe<��~ b ��cñíh�,d�gh}�~R�,���f��gh�j�|üB�I}���} b íhg,l>ûË��|��,°q}k¬ b |r��eR°s~m�Ê��°qg��<�Id b �Ê�Id b �ig��k¬]}�~<ghd��,�j�,}��,°q} b �f�<�
|�� b ® l/�»~<�I}Gí��Iº,g���}�~�g�}��,��º�gk¯,g��Ì~<�Id � gkd b ��}�~<g�|��,°q}�}�~R�I}:�se<°s~Ð|�� b ®oe�d�g���°k�,�R���,}��jg � gk}ig�°q}ig � �H¸
}�~�g�d��,�j�,}klm±�~�g��ig�°q�f�<�i}id�� b ��}��1í��Iº,gQ}�~<gQ�j�yüHªkîReR��~ b ��c�}��,�iºK¯,gkd�¸�°s~<�,®n®�g���c b ��c�l�ÈD®�}�~��fe�cf~Ì±	g�®o®�gkd
%iy�+,+ ! 1�îRd��Wîj�f�ig � }�~ b ��}��,�iºY�,� � gk¯,�f®�¯,g � î<d��,c,ds�Wí��:}i��°q�f��}id��f®�d��,�j�,}:�Mg�~R��¯ b �,ds�k¬v~�g�¨v�,��eR�<�I�R®�g
}i�Ê°s~<�Id��,°q}igkd b úkgh}�~�g��jg�~<��¯ b �,ds���,|F}�~�g�gk¯,�f®�¯,g � î<d��,c,d��Wí��D�,d��,�R�,®�¸�úkg:}�~�g|íÅ}i� � gk}igkd�í b ��g�~<��¨0}�~�g
�R}���g��s�ig���¨vgkd�g#�,°s~ b gk¯,g � l

�mgPgk¯,�f®�¯,g � � b í1îR®og���g�e�d��,®M�<gk}�¨v�,d�º^��}i�:°q�f�H}id��f®]ds�,�M�,}��j�|ü^ªkîRe<�s~ b ��c��jg�~<��¯ b �,ds�kl�ûË�Q� �R�<b } b �f��}i�
gk¯,�f®�¯ b ��c��<gk}�¨v�,d�º^�	¨ b }�~#~ b cf~�gkd]��}���g����ig��]}�~R�,��}�~�gpî<d��,c,ds�Wí��.�,|�±.g�®o®ogkd�¬�¨vgr¨vgkd�g3�,®n�i���I�R®�gr}i���,�<�,®�¸Íúkg
}�~�gQ�i}idse<°q}�e�dsg��#�,|�}�~�gQgk¯,�f®�¯,g � ��g�e�ds�^°q�f�H}id��f®o®�gkd����,� ��bo� g��H} b |�¸áíhg�°�~<�,� b ��í����^¸m¨�~ b °�~�}�~�g�d��,�j�,}��
�I}i}�� b ��g � ~ b cf~:��}���g����ig��r�f��}�~ b �r}��,�iºMl-ûË��î��Id�} b °ke<®o�Id�¬f¨3g�|��fe<� � }�~<�I}rdsg�°ke�d�d�g��H}r��g�e�ds�^°q�f�H}id��f®o®�gkd��F®�g �
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}i��~ b cf~<gkd{�R}���g����ig��§°q�°í�îR�Id�g � }i��|�gkg � ª�|��,d�¨��Id � �f��g��k¬f�jg�°k�,e<��g�}�~�gk¸��,®n®���¨vg � }�~�g�d��,�j�,}{}i��d�g|í�g|í#�jgkd
b }��Kî<d�gk¯ b �fe<�.�,°q} b �f���,� � °s~<�H�f�ig��,°q} b �f�<� �<b ëjgkd�g��H}6|�d��°í b }kl.�mg��Id�cfe�g � }�~<�I}	}�~ b �Kíhg�°�~<�,� b ��í&®�g�� � �.}i�
b �H}igkds®�g���¯,g � �,dv�,®�}igkds�<�I} b �<c#�,°q} b �f�<�r�,|_íh��¯ b ��c�|��,d�¨��Id � �,� � }�e�ds� b ��c�¬f¨�~ b °s~�í b � b í b úkg��{}�~<g�°s~<�,�R°qg��
�,|F}�~�g�d��,�j�,}�c,gk}i} b ��c b ��}i�Q�i}��I}ig���¨�~�gkd�g b }�í b cf~�}��jg��i}�e<°sº b � � gq��� b }ig�®�¸,l��mg:��e�c,c,g��i}ig � }�~R�I}�|�gkg � ª
|��,d�¨v�Id � ��g�e�d��
°q�f�H}id��f®o®�gkds�§�I}i}�� b �}í�e<°s~�®���¨vgkdF�R}��<g����ig��r� b �<°qg�}�~�gk¸h°k�,�<���,}3��¯I� b ®�}�~�g|í���g�®�¯,g��F�,|]��e<°�~
b ��|��,d�í��I} b �f��|�d��°íÏ}�~�gÖîR�,�i}kl

)D��¨vgk¯,gkd�¬§¨�~�g���}�~<g���g�e�d��
°q�f�H}id��f®o®�gkds��¨3gkd�g��,®o®���¨vg � }i�Aí��Iº,g�e<��g��,|�~ bo�<� g���e<� b }��k¬6¨vg�|��fe<� �
}�~<�I}3}�~�g��R}���g��s�ig��F�,|]|�gkg � ª�|��,d�¨v�Id � ��gk}¹¨3�,d�º
� b �<°qd�g��,�ig � d�g|í��Id�ºI�I�R®�¸,l ý ¸h�,�<�,®�¸Íú b ��c�}�~<g��jg�~<��¯ b �,dr�,|
��e<°�~���gk}¹¨3�,d�º
�k¬H¨3g��s~���¨vg � }�~<�I}F}�~<g�~ bo�<� g��:e<� b }��µd�g|íhg|í��Mgkd3îR�,�i} ô×ø � �7ù 
 �|ù,ô�� 
 ù,ô � ø�� �,� � e<��g�}�~�g|í
}i�>îRd�gk¯,g���}3}�~�g�d��,�j�,}F|�d��°íCîMgkd�� b �i} b �<cD¨ b }�~h�f��gD�,°q} b �f�]l§È�®o}�~��fe�cf~�}�~<g��ig�d��,�j�,}�� � �����,}r�<g�°qg������Id b ®o¸
�,®�}igkds�R�I}ig�íh�`¯,g��3�,� � }�e�ds�<�k¬�}�~�gk¸:gk¯,�f®�¯,g�íhg�°�~<�,� b ��í��§}�~<�I}�îRd�gk¯,g���}3}�~�g|íW|�d��°íÂ°q�f�R�i}��,��}�®o¸Gí���¯ b ��c
|��,d�¨v�Id � �,� � c,gk}i} b �<c��i}�e<°sº b ��}�~�gÖî<d��
°qg����kl

�mgm�,®o�i� îjgkd�|��,d�íhg � ���^eqí��jgkd��,|�g�üºîjgkd b íhg��H}���}i�Ì�s~���¨�}�~<�I}�}�~ b ���jg�~<��¯ b �,dQ�,|#�,®�}igkds�R�I} b ��c
�,d b �H}igkds®�g���¯ b �<c¾í���¯,g����,� � }�e<ds�<�:¨��,�h°s~<�Ids�,°q}igkd b �i} b °��,|D}�~�g�g���¯ b d��f�äíhg���}kl��mg/��~��`¨3g � }�~ b ���H¸
°s~<�H�f� b ��c �<b ëMgkd�g��H}��fe�}�î�e�}�°q� �<b ��c���}ids�I}igkc b g��D|��,d�}�~�g��<g�e�d��
°q�f��}id��f®n®�gkd�lgûÒ��g��,°s~B°k�,�ig,¬j¨3g��,�<�,®�¸Íúkg �
}�~�g���g�e�d��
°q�f�H}id��f®o®�gkds� �<b ��°q�`¯,gkd�g � �H¸Ygk¯,�f®ne�} b �f�Ä�,� � �s~���¨vg � }�~<�I}�}�~<gAî<d b í��Id�¸��jg�~<��¯ b �,dQ�,|�}�~�g
d��,�j�,}k¬�}�~<�I}��,| b �H}igkds®�g���¯ b ��c�íh��¯,g����,� � }�e�d��<�k¬
d�g|í�� b �<g � }�~�g����Wíhg,l

x b �<�,®n®�¸,¬	¨vg��,®n�i�p��~<��¨vg � �Aíhg��,��e�dsg��,|�}�~�g �<b ��°keR®�}�¸B�,|�}�~�g��M�yüHªkî�e<��~ b �<cÊ}��,�iº�l��mg��s~���¨vg �
}�~<�I}���ds�,� � �°í:ª�¨��,®�ºh�jg�~<��¯ b �,dr�f��}�~ b �r}��,�iº�®�g�� � �F}i��g�ü^}id�g|í�g�®�¸1îj�H�,dr�R}���g����kl{�mgP��~��`¨3g � }�~<�I}v}�~�g
��g�e�ds�^°q�f�H}id��f®o®�gkd:��îR�,°qg b ��®n�Id�c,gQ�,� � °k�,�<���,}:�jg�gq��° b g���}�®�¸��ig��Ids°�~�g � }�~�d��fe�cf~�g�ü�~<�,e<�i} b ¯,g í�g��,�<�kl
�mg��,®o�i�Ì��~��`¨3g � }�~R�I}/�Ðd��,� � �°íø�ig��Ids°�~»�,|#}�~�g���g�e�d��
°q�f�H}id��f®o®�gkdÊ��îR�,°qg b � b �<g�ëMg�°q} b ¯,gm�,� � �f�<®o¸
��� � �P��g�e�d��
°q�f��}ids�f®o®�gkds�P�,|¬íhg �Rb �^°qdsg:�R}���g����kl]ûË��°q�f��}id��,�i}k¬§�,��gk¯,�f®oe�} b �f�<�Id�¸m�ig��Ids°�~K�i}ids�I}igkc,¸���� � �
��g�e�ds�^°q�f�H}id��f®o®�gkd��F�,|6~ b cf~<gkdF�R}���g��s�r¨ b }�~h}�~�g����Wíhg���g��Ids°s~Qg�ëj�,d�}D% �^eqí��jgkd3�,|6��g�e<d��^°q�f�H}id��f®o®ogkds�Fgk¯I�,®³ª
e<�I}ig � 1�lv±�~�g��igPdsg���e<®�}���¯I�,® bo� �I}igP}�~<g#°s~�� b °qg��,|{gk¯,�f®oe�} b �f� b ��}�~�g � g�� b cf�/�,|µ��g�e<d��^°q�f�H}id��f®o®ogkds��|��,d�}�~�g
�j�|ü^ªkîRe<��~ b ��c�}��,�iº�l

ûË���,�<�,}�~�gkdF�igk}µ�,|R�R�,�ig�® b ��gFg�üºîjgkd b íhg��H}��k¬I¨3g���~<��¨vg � }�~R�I}µ}�~<g3�j�|ü^ªkîRe<�s~ b ��c�}��,��º b �µ~<�Id � }i�P�i�f®�¯,g
� e�g�}i�m}�~�g/eR�7î<d�g �<b °q}��I� b ® b }¹¸��,|�}�~�gÊ�j�yüZîj�f� b } b �f�<�kl½ûË� � gkg � ¬ b �Ìg���¯ b d��f�äíhg���}��:¨�~�gkd�g�}�~�gÊ�j�|ü
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ûË��� �<�<b } b �f�p}i�/�,� b�� �,®o�k¬]°q�f��}ig � �M�,d��Id�¸�d��,�j�,} b °k���,®o���Q�� jgkds�P��¯I�Id b gk}¹¸��,| � gk¯ b °qg���}�~R�I}Dg��R�I�R®�g
d��,�j�,}���}i� � gk}ig�°q} � �,} b �f�K�,� � �Mgkds|��,d �*� g�� � ª�d�g�°sº,�f� b ��c�%�òr¯,gkd�gk}i}k¬�y�+,+ w 1�l ð � � � gk}id b °:}ig�°s~R� b #^e�g��
}�~<�I} � �Iº,gDeR�ig��,| b ��g�ü5�jg��<� b ¯,g����R} b °k�,®R�,� ��� �Icf��gk} b °�¨�~�gkg�®Rg��<°q� � gkds�r�Id�g'�j���Re<®o�Id � g�°�~<�,� b � � �F|��,d
�,�<}�� b � b ��c ÷ � �f�,Á g��i} b�� �I}ig����,|	d��,�j�,}6�j�f� b } b �f�6l ð }�~<gkd � �,d�gPg�ü5�Mg��R� b ¯,g:% �,� � �,°k°ke�ds�I}igI13���&�<d��f�,°s~<g��
�Id�g � g���°qd b �jg ��b �ÊÈ'�"�jg�� �<b ü�È�l

±�~^e<�k¬��M�,}�~��,� b�� �,®n�§�,�F¨vg�®o®�d��,�j�,}��r�Idsg�°k���R�I�R®og��,| � gk}ig�°q} b ��c#��g�®�|nª � �,} b �f�]lFûÒ��® b cf~H}F�,|j}�~ b �§|��,°q}k¬
�f��g�d�g��,�i�f�<�I�R®og � � �<b ��°k�I} b �f�Ê�,|F±.g�®n®�gkd|þÇ���j�yüHª��ReR��~ b ��ch}��,��ºÊ¨3�fe<® � �jg�}i���<d���¯ bo� g#}�~�g��Ic,g��H}��D¨ b }�~
� � g�°s~<�,� b � � }i� � gk}ig�°q}:��g�®�|nª � �,} b �f�]lOûË�Ð}�~�gQ�<g�ü^}:�ig�°q} b �f��¨vg �<b ��°ke<���#}�~�gQ� �R�<b } b �f�K�,|��p� b�� �R®�g
�ig�®�|�ª � �,} b �f� � gk}ig�°q} b �f� � g�°s~<�,� b � � �,� �/b }���°q�f�<�ig$#^e�g��<°qg���|��,d�g	 jg�°q} b ¯,g#�j�yüHª��ReR��~ b ��c��jg�~<��¯ b �,ds��l

7.598�5:8 ;QSµSµ?�@=<K9Ì[6?�JKE{>�=?>.=^=^S=@µ9<_"X�A£=^_Ia.9R@µ?�;�J

�
e"�"�j�f�ig�}�~�gD�j�|ü^ª��Re<��~ b ��c�}��,�iº�¨��,� � � �<b �Rg � ��e<°s~�}�~<�I}�}�~�gDd��,�j�,}��r¨vgkd�gP°k���R�I�R®og��,| � gk}ig�°q} b ��c
�ig�®�|�ª � �,} b �f�6lvxR�,d b �R�i}��,�<°qg,¬�®ogk}�e<���,�s��e � g�}�~<�I}�}�~�g�d��,�j�,}��4�j�f���ig��s��� � g�°s~<�,� b � � }�~<�I}'�<d��`¯ bo� g����
¼|ö�ö2B�½ 
 �k� ¨�~�g��B�,°q} b �f�<� ¼ 
�C��¾lP±�~ b ��|�gkg � �R�,°�º � ��¸��Mg:e<�ig � �^¸/}�~�g�d��,�j�,} b �B��¯"�Id b gk}�¸��,|r¨v��¸^�klP±	�
º,gkgD��}�~ b ��cf��� b�� �R®og,¬M®�gk}Pe<���,���se � g:}�~<�I}P}�~�g:|�gkg � �R�,°�º�� b cf�R�,® b �DeR�ig � �H¸p}�~�g:d��,�j�,}D}i�/°�~��^�f�ig��,�
�,°q} b �f� �<b  jgkd�g��H}#|�d�� � }�~<g��f��gQ}�~<�I}:®�g � }i�B}�~�gQ|�� b ®oe�d�g,l/±�~^e<�k¬ b |�}�~�gQd��,�j�,}��I}i}ig � �R}ig � }i� � �`¯,g
|��,d�¨v�Id ��b �H}i����¨v�,®o®	�,� � }�~<g��,°q} b �f�p|�� b ®�g � ¬ b �/}�~�g���g�ü
}�} b3� g��i}igD� b }�¨v�fe<® � ��¯,� bo� |��,ds¨v�Id ��� �`¯,g��
�,� � }�e<ds� b �<��}ig�� � l��»~<�I}�¨v�fe<® � ~<���&�Mg�� b |v��eR°s~��Ê|�gkg � �R�,°sºm¨3gkdsg�}i���jg���¯I� b ®o�I��®�g`�&)��`¨Â¨v�fe<® �
}�~�gDd�g�®o�Ãü��I} b �f���,|6}�~ b �v°q�f�<�i}ids� b ��}��E Mg�°q}�}�~�gDº b � � �§�,|.�Mg�~R��¯ b �,ds�v�,� � �<g�e�d��
°q�f��}id��f®n®�gkds�Fdsg$#He b d�g � |��,d
��e<°k°qg��s�i|�eR®j�M�yüHª���e<��~ b �<cH�

x b cfe�dsg ! loy���~���¨��h}�~�gÊ�jg��i}h�,� � ��¯,gkd��Ic,g��R}��<g����:�,| ¼|ö�öFB,À ¼ � ÷ �r
 ÷%B ��gk}�¨v�,d�º
�/%�¨ b }�~��fe<}:~ bo�<� g��
e<� b }��q1�gk¯,�f®�¯,g ��b ��}�~�gG�Rd�g��ig��<°qg:�,|v}�~�g�� b�� ��®�g�|�gkg � �R�,°sº � g�°s~<�,� b � � � g���°qd b �jg � �I�j��¯,g,lñû¹}P°k�,���jg
�,�R�igkds¯,g � }�~<�I}P|��,d��<g�e�d��
°q�f��}id��f®n®�gkds�De<� b ��cQ}�~�g:¡.x{¢��fe<}%�Re�}P°q� �Rb ��c��i}ids�I}igkc,¸,¬.}�~<g:��¯,gkds�Ic,g���}���g����
�,|�}�~�g��Mg���}#��g�e�d��
°q�f�H}id��f®o®�gkds��% È�x{xv1 �<b ��°q�`¯,gkd�g � �^¸�gk¯,�f®oe�} b �f� b �<°qdsg��,�ig���}i� w l��f�H¬§¨�~ b ®og�}�~<g��jg��i}
��g�e�ds�^°q�f�H}id��f®o®�gkd�% ý xµxv1��R}���g��s� b �R°qd�g��,�ig���}i� w l�¤,�^l $ �,} b °qg�}�~<�I}D�,}�~�gkd��fe�}%�Re<}�°q� �Rb ��c � g�°s~<�,� b � � �
® b º,g ý ¢Z�,� � È�ÿÎ�,®o����®og�� � }i��� b���b ®o�Id b �<°qd�g��,�ig��§¨�~�g��h°q� � �R�Id�g � }i�#|�gkg � ª�|��,d�¨��Id � ��gk}¹¨3�,dsº^�§gk¯,�f®o¯,g �
¨ b }�~<�fe�}�|�gkg � ���,°�º�%�x b cfe�d�g#�^loy���1�l

±�~<g��igÊ�R}���g��s�ig����Id�g � eR°s~(®n�Id�c,gkd�}�~<�,�(}�~�g��jg��i}hdsg���e<®�}����,�<}�� b ��g � ¨ b }�~Yd�g�°ke�dsd�g���}���gk}�¨v�,d�º
�
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x b cfe�dsg ! loy z{gkd�|��,d � �,�<°qg��,|§d��,�j�,}���¨ b }�~�|�gkg � ª�|��,d�¨��Id � ��g�e�d��
°q�f��}ids�f®o®�gkds��¨ b }�~
�h� b�� �R®�g�|�gkg � �R�,°�º � g�°�~<�,� b � � l

b �Y�^g�°q} b �f�Ì�^l��^l��^l�±�~�gQ|�gkg � �R�,°�º � g�°s~<�,� b � � }�~He<��}ids�,�<��|��,d � �#gk¯,g��Ì|�gkg � ª�|��,d�¨v�Id � ��gk}¹¨3�,dsº^� b �H}i�
g	 jg�°q} b ¯,g�°q�f�H}id��f®F�i}id��I}igkc b g��kl�x b cfe�dsg ! l��Ê��~��`¨��P}�~�gh�jg��i}���gk}¹¨3�,dsº �Rb ��°q��¯,gkdsg � �H¸Bgk¯,�f®oe�} b �f�]lIH���g
°k�,�Ì���,} b °qgQ}�~<�I}:}�~ b ����gk}�¨v�,d�º�� b�� �R®o¸ � �Iº,g��:}�~<g�d��,�j�,} � ��¯,g�|��,d�¨��Id � �R® b � � ®�¸ b | b }�~<���"�jg��<�#}i�
� gk}ig�°q}:�/�j�|ü��,~�g�� � l]ûÒ|�}�~�g�d��,�j�,}�c,gk}��:�i}�eR°�º � �`¯ b �<c/�,dJ�ReR��~ b ��cÊ��eR°s~K���j�|üj¬	g b }�~<gkd��Icf� b �<��}��
¨��,®o®j�,d��Icf� b �R�i}��,���,}�~�gkd��M�yüM¬�}�~<g�|�gkg � �R�,°�º � g�°�~<�,� b � � �,®o®���¨�� b }�}i��g���°k���jg�|�d�� � }�~�g�� b }�e<�I} b �f�6l
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x b cfe�dsg ! l�� ±�~�g{�jg��i}]|�gkg � ª�|��,d�¨v�Id � ��g�e�ds�^°q�f�H}id��f®o®�gkd]gk¯,�f®o¯,g � ¨ b }�~�}�~<g§|�gkg � ���,°�º
� g�°�~<�,� b � � l

x b cfe�dsg ! l�����~��`¨���}�~<gP�Mg�~R��¯ b �,d��,|{}�~�g�d��,�j�,}�¨ b }�~Ê}�~ b ����g�e<d��^°q�f�H}id��f®o®ogkd�lrÈD��°k�,�Ê�jg��,�R��gkd�¯,g � ¬
}�~�g:d��,�j�,}��,|�}ig�� � ��¯,g����,~�g�� � �f�m�se<°k°qg���� b ¯,g:} b�� g��i}igD���k¬]g,l´c�l�¬6�f�m�i}igD�R�  ¬µ�H¬6�,� � ¤^¬]�,d���}igD�R�hy ! ¬
y w ¬��,� � y  ¬Rgk}�°Il�)D��¨vgk¯,gkd�¬ b |	}�~ b ���jg�~<��¯ b �,d�®og�� � ��}i��� b }�e<�I} b �f�<��¨�~�gkd�gP}�~�g�d��,�j�,}��,°q} b �f�<��|�� b ® ¬�}�~�g
|�gkg � �R�,°�º � g�°�~<�,� b � � |��,d�°qg���}�~�gPd��,�j�,}�}i��}�e�ds�Ê�I}�}�~�g���g�ü^}�} b3� g��i}igD�6l
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x b cfe�dsg ! l�� ý g�~<��¯ b �,d	�,|^}�~<gFd��,�j�,}]¨ b }�~P}�~<gF�jg��i}]|�gkg � ª�|��,d�¨��Id � ��g�e�d��
°q�f��}ids�f®o®�gkd
�,� � ��� b�� �R®�gD|�gkg � �R�,°�º � g�°s~<�,� b � � l

±�~^e<�Q}�~�gm|�gkg � �R�,°sº � g�°�~<�,� b � � °qd b } b °k�,®o®�¸��E jg�°q}��/}�~<gp��}���g����ig��Ê�,� � �jg�~<��¯ b �,ds�Q�,|#}�~�gm�j�|ü^ª
�Re<�s~ b ��cQd��,�j�,}��klh� b }�~mgk¯,g��K��� b�� �R®og�|�gkg � �R�,°sº � g�°s~<�,� b � � �I}�}�~�g b d �<b �%�j�f���,®µ}�~�g�ds�,�M�,}��#�I}i}�� b �
ds�I}�~�gkd�~ b cf~h�R}���g��s�ig���e<� b ��c�úieR�i}r|�gkg � ª�|��,d�¨v�Id � �<g�e�d��
°q�f��}id��f®n®�gkds�kl{È��v¨vgP��~���¨vg � g��Ids® b gkd�¬H}�~�gD|��,°q}i�,d
�igk¯,gkd�g�®o¸Z® b���b } b ��cm}�~�gBd��,�j�,}��R}���g����ig�� b ��}�~�g b d b �R�I� b ® b }¹¸Ð}i� � gk}ig�°q}Ê|�� b ®�g � �,°q} b �f�<�klWî�� � gkd���e<°�~
° b ds°ke � �i}��,�<°qg���¨3gB��~���¨vg � ~<��¨õgk¯,�f®ne�} b �f��g�ü5�R®�� b }��hd�g�°ke�d�dsg���}��<gk}�¨v�,d�º^��}i�Ð�,®o}igkds�<�I}igp�,°q} b �f�<���,|
� �`¯ b �<cÊ|��,d�¨��Id � �,� � }�e�ds� b �<c�l $ ��¨�¬	¨ b }�~m�,�mg�ü5�R® b ° b }k¬6�,®��jg b }D� b�� �R®�g�|�gkg � �R�,°�º � g�°�~<�,� b � � gk¯,g��
|�gkg � ª�|��,ds¨v�Id � ��gk}�¨v�,d�º
��®�g�� � }i��¨v�,d�}�~�¸Ê°q�f�H}id��f®o®�gkd��klv� b���b ®o�Id�d�g���e<®o}���e<� b ��c:}�~�g�È�ÿ��fe<}%�Re�}�°q� �<b ��c
� g�°�~<�,� b � � �Id�gK�<dsg��ig���}ig ��b ��% ý �,®o�Iº^d b ��~R�<�,�#'Y)D�f�<��¯"�Id�¬�y�+,+  �
- ý �,®n�IºHd b ��~<�<�,��'�)��f�<��¯"�Id�¬
y�+,+  °"1�l

ÖFÕML ýµØRé3ã"à]ß�N ý=NFã`Û,Ø"O ÷mØRã"è�+.é

ý�b �f®��,c b °k�,®.�,d�cf�,� b � � ��g � �R®��`¸/��¯I�Id b gk}¹¸/�,|F�ig��<���,d�¸/�i¸
�i}ig � ��® b º,g � g�°s~<�,�<�,d�g�°qgD�<}i�,ds�k¬/�R~<�,}i�,d�gqª
°qgD�<}i�,ds��¬	}�~�gkd � �,d�g�°qgD�<}i�,ds��¬	g�®�g�°q}ids�,d�g�°qgD�<}i�,ds�k¬§°�~�g � �,d�g�°qgD�<}i�,d��k¬{gk}�°Il�¬�%�2�d b gkd�' ý e<d�º�¬vy�+,+,�H1�l?H���g
�j�f��� b ��®�g�d�g��,�i�f�B|��,d�}�~ b ��¯I�Id b gk}¹¸ b ��}�~<�I}�g��,°s~m�se<°s~B�ig��<�i�,ds¸ � � � �,® b }¹¸Êg�� � ��¨���}�~<g��,d�cf�,� b � � ¨ b }�~
����e�d�¯ b ¯I�,®F� � ¯I�,��}��Ic,g b ��}�~�gÊ� b °s~�g�}�~<�I} b }��
°k°keP� b g��klpxR�,dhg�ü
� � ��®�g,¬§}�~�g�¯ b � b �f�K��¸^�i}ig � �,| � �f�i}
�,� b�� �,®o� b �P�

 �s� C �Wö ¬ � g�� b cf��g � }i� � gk}ig�°q}h�<�I}�e�ds�,®r® b cf~H}#d�gqÓRg�°q}ig � |�d�� � �,�
úig�°q}��kl/)D��¨vgk¯,gkd�¬r°qgkds}�� b �
�%�jg�° b g��3�,| � gkgD��ª�¨��I}igkd � �Id b ��g�® b |�g,¬�|��,d�g�ü
� � �R®�gRQ�
 ��Á �SC �IÁÍùRô§��Á�T � Á � ù � ½ � ö � Á 
 ÷ � ø �

,� � ö�½¤÷ 
 ù��^�VU ¬&�j�f�Ëª
�ig����§�,�p
 �|ù C �¦ö ¯ b � b �f����¸^�i}ig � %�2�d b gkdr' ý e�d�ºM¬<y�+,+,�H1�lr±�~�gk¸�c,g���gkds�I}ig��,� � g ��b }{}�~�g b d{��¨��h® b cf~H}k¬��,� �



�I+

� gk}ig�°q}P�,�
úig�°q}����^¸����"�<d����Rd b �I}ig�®�¸/�ig��R� b ��c�}�~�g�dsgqÓRg�°q}ig � ® b cf~H}kl#� b �<°qg���e�d�|��,°qgh® b cf~H}�~<�Id � ®�¸Êd�g��,°s~<g��
}�~�g��
°qg��,� � gD�<}�~<�P}�~<�I}#}�~�g��igh���s~ b �<~<�I� b }k¬jgk¯,�f®oe�} b �f�Ð�igkg � ��}i�p~<��¯,g�|��fe<� � }�~ b �����`¯,g�® � g�� b cf��}i�
g��<�I�R®ogQ}�~<g��igQ����~�g���}i�m��¯,gkd�°q� � g�}�~ b ����gk¯,gkd�g/~<�,� �<b °k���6l��(�jg�° b ��°�g���¯ b d��f� � g���}��,®�°q�f�R�i}ids� b �H}��:�,d
�jg�~<��¯ b �,ds�:}�~^e<� b�� �j�f�ig�}�~�g b dh�`¨�� � g � �,� � �:�f��}�~<g/º b � � ���,|P�ig��<�i�,ds��d�g$#He b d�g � |��,d���e<°k°qg�����|�e<®n®�¸
��e�ds¯ b ¯ b ��c b ��}�~<�I}�g���¯ b d��f� � g���}kl

$ �,}��f�<®�¸��Id�gh�%�jg�° b �M°#�ig��<���,dD}id�� b }���°qd b } b °k�,®	}i��}�~�g:�Mg�~R��¯ b �,d'�Rd�� � e<°qg � ¬ b ��}igkd��,°q} b �f�<�D�jgk}�¨vgkg��
�<b  jgkd�g��H}��ig��<�i�,d��P�Id�g��,®o�i�/~ b cf~<®�¸ b3� �j�,d�}��,��}kl:x<�,d�g�ü
� � �R®�g,¬ ös�qÁ �I��� � 
 ù C�� ø�b ���R�I}�� b ���Ê�se<°k°qg����i|�e<®
�jg�~<��¯ b �,d��jg�°k�,e<�ig#}�~�g�e<®�}ids�,���f� b °Dg ��b }i}igkds���,� � d�g�°qgD�<}i�,d����,°q} b ��}��,� � g � l�H��<gP¨ b }�~��fe�}�}�~�g#�,}�~�gkd
¨v�fe<® � �<d��`¯,g �<b ���,�i}ids�fe<��|��,dh}�~�gÊ�,}�~<gkd�¨ b �ig��R® b � � ���I}��Ê% ë °qxR�Id�®o�,� � ¬�y�+,+,�H1�lY±�~HeR�k¬ � gk}igkd ��b � b ��c
}�~�g:d b cf~H}P°q� � � b �<�I} b �f�B�,|3��g��<�i�,ds� b ���,��g$#^e<�,®o®�¸/~<�Id � ¬]¸,gk} b�� �j�,d�}��,�H} b ����e�g,l�ÈD���,}�~�gkd �<b3� g��<� b �f�
b �»�ig��<���,d�¸Ä��¸^�i}ig � � g�� b cf� b ��}�~�g��^e � �jgkd��,� � �R®o�,°qg � g��H}Ê�,|�}�~�g��ig��<�i�,d��kl xR�,d/g�ü
� � �R®�g,¬�}�¨v�
gk¸,g��P�Id�g:��°q� �I� �f��°q�f�
�Rcfe�ds�I} b �f� b �p�,� b�� �,®n�kl�ÈD��dsgkcf�Id � ��}�~�g b d!�R®o�,°qg � g��H}k¬jgk¸,g��D®o�^°k�I}ig � �I}�}�~�g
|�d��f��}0�Rd���¯ bo� g�� b ���
°ke<®o�IdD¯ b � b �f�B}�~�gkd�gk�^¸��,®o®���¨ b ��c��i}igkd�gk�/¯ b � b �f�B�,� �m� gD�R}�~W�Mgkd�°qgD�<} b �f�]l ý e<}P}�~ b �
d�g���eR®�}�� b ���#� � �,®o®�gkdr¯ b ��eR�,®
�Rg�® � °q� � �R�Id�g � }i��gk¸,g���®��
°k�I}ig � �f��g b }�~�gkd3� bn� g��,|]}�~�g�~�g�� � % � �f���
°ke<®o�Id
¯ b � b �f�j1�l-ÿ�gD�jg�� �<b ��c��f�Q}�~�gD~R�I� b }��I}r�,|.}�~�g��,dscf�,� b � � ¬^�f��gX�R®o�,°qg � g���} ��b cf~H}3~<��¯,g��,��gk¯,�f®ne�} b �f�<�Id�¸
� � ¯I�,��}��Ic,g���¯,gkdD}�~�g��,}�~�gkd�l

±�~ b �hd�g��,�i�f� b ��cK�,®o����g�ü(��®o� b �<�:}�~�g �<b  jgkd�g��<°qg�� b �Y}�~�g � g�� b cf���,|�}�~�gB��� � g���g��<�i�,d�¸Ì�,d�cf�,� b �
�<b  jgkd�g��H}��,� b�� �,®o�klvx<�,d b �<�i}��,�<°qg,¬�}�~�g#|�e<�<°q} b �f�R���,|§¯ b � b �f� b � �<b e�ds�R�,®]�,� b�� �,®o� �<b  jgkd�|�ds� � }�~��f�ig b �
���
°q}�e�ds�<�,®M�%�jg�° b g��kl{x<�,d��<�^°q}�e�d��<�,®��,� b�� �,®o�k¬
�ig��<� b } b ¯ b }�¸ b �v�I}��Y�<d�g ��b e � �,� � }�~�g�gk¸,g � eR�i}v°q�f®n®�g�°q}
�,� � e<°�~�® b cf~�}F�,�R�M�f�s� b �R®�g,lµ±�~ b �Fd�g$#He b d�g��§��� b c�®�g��<�klµ)D��¨vgk¯,gkd�¬�}i� � � b ��}�� b ��}�~�g b�� �Ic,g b �:|��^°ke<�r�f�
}�~�ghd�gk} b �<�
¬ b �<°qdsg��,�ig � ®�g��<��� b úkghdsg$#He b d�g����/°q�,d�d�g��%�j�f� �Rb ��c b �<°qd�g��,�ig b �B}�~�g�®og��<�P°ke�d�¯I�I}�e�d�g,lh±�~^e<�k¬
� �,�H¸B�<�^°q}�e�d��<�,®{�,� b�� �,®o��~<��¯,g�®o�Id�c,g�®�g��R�ig���¨�~ b °�~��<d�� � e<°qg:� � �,®o® ¬]�Rd b cf~H} b�� �Ic,g��k¬6¨�~ b ®�g �Rb e�ds�<�,®
�,� b�� �,®o��~<��¯,g�� � �,®o®�gkd�®og��<�ig���¨�~ b °s~1�<ds� � eR°qg�®n�Id�c,gkd�d�gk} b �R�,® b�� �Ic,g��#% ë °qxR�Ids®n�,� � ' ý �f����gkd�¬.y�+,+,�H1�l

x b �<�,®n®�¸,¬I}�~�g,��~�¸
� b °k�,®Hg���¯ b d��f� � g���}Z�<d��`¯ bn� g�� � �,��¸�ds��¨ � �I}igkd b �,®o�µ}�~<�I}§°k�,���jg�e<�ig � }i� � �Iº,g�eP�
� b cf�R�,®o�kð � �f®og�°ke<®�g��k¬,® b cf~H}µ¨v��¯,g��k¬�g�®�g�°q}id b °k�,®
�,� �[� g�°s~<�,� b °k�,®^�Rg�® � ��¬`¯ b �<ds�I} b �f�<�k¬"gk}�°Il�¬�%�2Dd b gkd§' ý e�d�ºM¬
y�+,+,�H1�lv)��`¨3gk¯,gkd�¬ b �Ê�,d � gkd�}i��g�ü5�R®�� b }���� � g��,d��,®o®6�,|	}�~�g���g#� b cf�<�,®n�k¬�}�~�g��,d�cf�,� b � � ��~��feR® � ���,}��f�<®o¸
~<��¯,g��ig��<���,ds�r°k���R�I��®�g��,| � gk}ig�°q} b ��c#}�~�g � ¬���e�}F}�~�g���g��<�i�,ds�F�s~��fe<® � �,®o�����jg ù��ºørö2B C øäù ��}�~�g��ig�� b cf�<�,®o�kl
x<�,d�g�ü�� � �R®�g,¬
���
°q}�e bo��� �,}�~<�v�Id�gX�<d�gk¸,g � eP�j�f���^¸��R�I}����,�v}�~�gk¸hÓ�¸��I�j�fe�}3�I}�� b cf~H}kl§±�~�g��,e �<b }i�,ds¸
�i¸
�i}ig � �,|µ}�~�g��ig � �,}�~<��°q�f�<� b �i}����,|.}¹¨3�hg�ü
}id�g � g�®o¸Q� b3� �R®�g�g��Ids�klF±�~�g���gDg��Id����Id�g��%�jg�° b ��°k�,®o®o¸h}�e<��g �
}i�/d�g�°q�,cf� b úkg�}�~�g � � ù,÷ 
 � � ø C � °qd b g��P�,|�~^e<��} b ��cÊ�R�I}��kl�x�e�d�}�~�gkd�}�~<g���g�e�ds�,®§° b d�°ke b }id�¸ b �P�i���Id�d��,��c,g �
�,�D}i��d�g��i�,d�}D}i� �Rb  Mgkdsg���}�gk¯"�,� b ¯,g � g��,��e�d�g�� � gD�jg�� �<b ��ch�f�B}�~�g\�Rd��|ü b���b }¹¸��,|F}�~�g:���"�<d��f�,°�~ b ��cQ�R�I}
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% ë °qxR�Ids®o�,� � ' ý �f�s�igkd�¬�y�+,+,�H1�lp� b }�~��fe<}�}�~�g b d��i¸^��}ig � �#}�eR��g � }i� � gk}ig�°q}:e<®�}ids�,�i�f� b °h|�d�g$#He<g��<° b g��k¬
}�~�g � �,}�~<��¨v�fe<® � ®��f�igP}�~<g b d���e�ds¯ b ¯I�,®Mg � c,g,l

�»~<�I}�°k�,�Q¨3gP®�g��Ids��|�d�� � }�~�g � g�� b cf���,|.�ig��<�i�,ds¸��i¸
�i}ig � �v�,|6�,d�cf�,� b � � ���p2 b ¯,g��Q}�~�gDd��f®�gDgk¯,�f®oe
ª
} b �f�/��gkg � ��}i��~<��¯,gJ�R®n��¸,g �/b � � gk¯,g�®���� b ��ch�,dscf�,� b � � ��¨ b }�~�¯"�Id b g � �jg�~<��¯ b �,ds��dsg��,® b úkg � }�~�d��fe<cf~Ê}�~�g
� �,� ½ C øUö2B � ÷�� � À�öq� �I� �Wö2B�� g�� b cf���,|��ig��<�i�,d�¸��,� � ��g�e�ds�,® b ��|��,d � �I} b �f�W�<d��
°qg���� b ��c/�i¸
�i}ig � �k¬ b }��f�<®o¸
�igkg � ���R�I}�e�ds�,®M}i�G�<d�g���e � g�}�~R�I}�}�~�gD�Rg�® � �,|.d��,�j�,} b °k���,d��,�H¸�g��H}igkd2�<d b �ig�}�~R�I}�� b�� �v}i�G�<d�� � e<°qg��,e
ª
}i�f��� � �feR�v�Ic,g��H}����,|6��°qgkd�}�� b �Q�jg�~<��¯ b �,ds�,®Rd�gD�jgkd�}i� b d�g,¬H¨3�fe<® � �jg���gq�R}r|�d�� � � b���b ®o�Idr°q�Iª�gk¯,�f®oe<} b �f�<�Id�¸
� g�� b cf�Ê°q�f�<� bo� gkd��I} b �f�<�klr� b �R°qgPgk¯,�f®oe�} b �f�<�Ids¸�}ig�°s~R� b #^e�g����Id�g#�,®od�g�� � ¸��jg b �<c:eR�ig � #He b }ig���e<°k°qg�����|�e<®n®�¸
b �h}�~<g � g�� b cf���,|j�<g�e�d��
°q�f��}id��f®n®�gkds�{|��,drd��,�j�,}��k¬H¨3g�¨v�fe<® � ® b º,g�}i�#g�ü5�R®��,dsg�}�~�g�e<��g��,|]gk¯,�f®oe�} b �f� b �h}�~�g
� g�� b cf���,|6}�~<g���g��<�i�,d�¸���¸^�i}ig � �D% ý �,®o�Iº^d b �s~<�<�,��'Î)D�f�<��¯I�Id�¬6y�+,+  �]1�lv±�~�gDg�ü(�jgkd b3� g���}��3d�gD�j�,d�}ig �Qb �
}�~ b ����g�°q} b �f���Id�g��,�Êg	 M�,ds} b ��}�~ b � �Rb d�g�°q} b �f�]l

7.5�]]5:8 A_^µ>nL"?�`sOQ=^;�T�>:^.L`?�T�@ZO�=^E	G"=^;�=^@ML`9�L`?�T�@ZT&a�[j=
@.;�TRGcb�d�@.Ee^.L�;

ÈD� b ���fe<d�g��Ids® b gkdD��}�e �<b g��k¬�}�~�g�g�ü(�jgkd b�� g���}�� b �p}�~�g�|��f®o®��`¨ b ��c��ig�°q} b �f�<���,����e � g�}�~R�I}�}�~�g�d��,�j�,}
~<�,��¯ b �se<�,®]�ig��<�i�,d��kl3±�~<g��ig��ig��<�i�,d����Id�g#�,�s��e � g � }i���<d�� � e<°qg��Ê� � � ù C À¨÷�öq� �I� �7ù C�� ø dsgD�<d�g��ig��H}��I} b �f�/�,|
�ig��<���,d�¸ b ��|��,d � �I} b �f�]¬ b l´g,l�¬j¨ b }�~ b �<°qdsg��,� b ��c �<b �i}��,�<°qg�|�ds� � }�~<g�d��,�j�,}D}�~�g:�ig��<�i�,ds��d�gk}�e�d���d�g�� �Rb ��cf�
��¯,gkdh®o�Idsc,gkd��Id�g��,�k¬{�Re<}#�I}��p°q�f�Ids�igkd�d�g��i�f®oe�} b �f�]lñûË�<�%� b d�g � ®o�Id�c,g�®�¸��^¸�}�~�g����"�Rd��|ü b�� �I}ig�®�¸ � � ø C � 
I�
� C ��� 
I� ôsö � B"�hb � � �f�i}��,� b�� �,®o��¬r}�~ b ���ig��<�i�,d�¸ b �P��e�}:d�gD�<d�g��ig��H}��I} b �f�Z�,®o®���¨��hd�gkc b �f�<��°k®��f�igkd�}i�Ð}�~�g
d��,�j�,}�}i���jgPd�gD�<dsg��ig���}ig � �I}�~ b cf~�gkd�d�g��i�f®oe�} b �f�<�v}�~<�,�Ê}�~��f�ig#|�e�ds}�~�gkd���¨���¸,l

ûË��}�~�grg�ü(�jgkd b�� g���}��.}i��|��f®o®���¨#¬`g��,°�~��ig��R�i�,d b �	°s~<�Id��,°q}igkd b úkg � �H¸P���`ª�}�e"�R®�g�%gfch:i61�l{)�gkdsg,¬�f�dsgk|�gkds�.}i�
}�~�g�ds�,��c,g�}i��¨�~ b °�~�}�~�g�°q�,d�d�g��%�j�f� �<b ��c��ig��<�i�,dv~<�,�3�Mgkg���}�e<��g � ¬ � g��,��e�dsg ��b �h}igkd � �r�,|j}�~�gD�He � �jgkd
�,| b �H}igkd�¯,g�� b ��c/°qg�®n®o���,®��f��c�}�~�g���~��,ds}ig��i}j�R�I}�~K|�d�� � }�~�g�°qg�®o®F�^°k°keP� b g � �^¸p}�~�g�d��,�j�,}��,� � }�~<g�°qg�®o®
}i��¨�~ b °s~/}�~�g#�ig��<���,d b ��}�eR��g � lFx<�,d b �<��}��,�<°qg,¬R�ig��<���,ds��}�~<�I}��,�R�igkd�¯,g�°qg�®o®o� b��I� g �<b �I}ig�®�¸��Id��fe<� � }�~�g
d��,�j�,}¤þÇ�,�M�f� b } b �f�]¬^�,� b ��}�~�gDg�ü(�jgkd b�� g���}�� � g���°qd b �jg ��b � � ~R���<}igkd��^¬
~<��¯,gDd��,��c,g!f�¦»«
l3�
g��<�i�,ds�r¨ b }�~
ds�,��c,gYf#¦�y#�,®o®���¨Æ}�~�g#ds�,�M�,}�}i���,�R�igkds¯,g�°qg�®o®o���f��g�°qg�®o® ½Ýöqu � økB }�~<g�d��,�j�,}¤þÇ��°ke<d�d�g��H}4�j�f� b } b �f�]l3±�~�g
g�®�g � g��H}�iBd�gk|�gkd���}i��}�~�g\�R®o�,°qg � g��H}#%��,d'�M�f� b } b �f�j1F�,|{}�~�g#°q�,dsd�g��%�j�f� �<b �<c:��g��<�i�,d�¬<}�~<gkd�gk�H¸ �<b °q}��I} b ��c
}�~�g B C ÷�ös�|ù C � ø 
I�lC ù�u �,|.}�~�gP�ig��<�i�,d�lRH�e<d3g�ü5�jgkd b�� g��H}��3�,�s��e � gD}�~<�I}�}�~�gDd��,�j�,}v�ig��R�i�,ds�v�Id�gX�M�f� b } b �f��g �
}i���ig��<��g��,®��f��cPg b cf~H}��j�f��� b �R®og �<b dsg�°q} b �f�<�{�Id��fe<� � }�~<gvds�,�M�,}kl{�mg�eR�igZi�¦»«�}i��d�gk|�gkd§}i�P}�~�g �<b d�g�°q} b �f�
!�wQ� gkc,d�gkg���}i��}�~�g:®�gk|�}��,|F}�~<g�ds�,�M�,}k¬(i�¦ùy�|��,d�}�~�g �Rb d�g�°q} b �f� �<b d�g�°q}�®o¸/�,~�g�� � �,|r}�~�g�d��,�j�,}k¬(i�¦W�
|��,d�}�~�g �<b d�g�°q} b �f� !�wh� gkc,dsgkg���}i��}�~�g#d b cf~H}k¬<�,� � �i�h�f�]¬��,� b ®o®oeR�i}ids�I}ig ��b ��x b cfe�d�g ! l ! l

2 b ¯,g��/}�~ b � b �H}igkd2�<d�gk}��I} b �f���,|§�ig��<�i�,d'�M�f� b } b �f�<�k¬<���ig��<�i�,dD�%�jg�° b �Rg � �^¸m%gf�¦&«5h:i�¦&�H1�% � g����,}ig �
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x b cfe�dsg ! l ! ë e<®�} b ª�d�g����f®oe�} b �f�Qd�gD�<dsg��ig���}��I} b �f�/�,|{�ig��<�i�,d�¸ b �P��e�}��kl

�
«f�H1�¬M¨ b ®o®]��g��<�ig�}�~�g�°qg�®o® b3�m� g �<b �I}ig�®o¸�}i��}�~�g#d b cf~�}��,|§}�~<g#d��,�j�,}k¬R¨�~ b ®�g�}�~�g��ig��<�i�,d�%gf�¦�y�h:ip¦&«^1
% � g����,}ig � �jyk«^1�¨ b ®o®��ig��R�ig��K°qg�®n® �<b �Ic,�f�<�,®n®�¸�®ogk|�}��,� � ��°qg�®n®o���,~�g�� � �,|�}�~�g�d��,�j�,}k¬��,�Q��~���¨�� b �
x b cfe�d�g ! l ! laûÒ�Y® b ��g�¨ b }�~Ì�fe�d � e<®o} b ª�d�g��i�f®oe<} b �f�KdsgD�<d�g��ig��H}��I} b �f���,|��%�R�,°qg,¬�¨vg��,����e � gÊ}�~<�I}�g��,°�~
�ig��<���,dv}�eR��g � }i������g��<� b ��c�ds�,��c,g��,| ÷ °qg�®o®o�v|�d�� � }�~�g�d��,�j�,}k¬^dsg��%�j�f� � �3}i�h�,�
úËg�°q}����`¯,gkd���f3¥�yP°qg�®o®o�k¬
��f�°qg�®o®o�P�f�Kg b }�~�gkd#� bo� g:�,|�}�~�g�}��Id�c,gk}�°qg�®o®�%gfch:i61�l�±�~^e<�k¬	�/�ig��<�i�,d#¨ b }�~��/��g��<� b ��c�ds�,�<c,g��,|�fÊ¦ù«
d�g��%�j�f� � �F}i�h��f§¥Yy�¦0yD°qg�®o® ¬^¨�~ b ®�g��:�ig��R�i�,d3¨ b }�~���ds�,��c,gD�,|nfP¦0y�d�g��%�j�f� � �r}i�h��°qg�®o®o��¬^�,� � �i���f�]l
x<�,d b �<��}��,�<°qg,¬�}�~�g��ig��<���,ds�v�jyk«��,� � �jy,y b ��x b cfe�d�g ! l ! ~<��¯,gDd��,��c,g'f�¦0yI¬
�,� � ~<g��<°qg�g��,°�~Qd�g��%�j�f� � �
}i��}�~�dsgkg#°qg�®o®o����~<��¨��Ê�^¸Q}�~�g#�Id�d��`¨��kl

ûÒ}���~��feR® � �jg����,}ig � }�~R�I}��ig��<�i�,d�ds�,��c,g����Id�g � g��,��e<d�g �/b �Ê}igkd � ���,|{}�~�g#�^e � �jgkd��,| b ��}igkds¯,g�� b ��c
°qg�®o®o���,� � ���,}�}�~�g�òve<°k® bo� g��,� � gk}id b °Il ûÒ}#°k�,�Ð�,®n�i�/�jg��,�R�igkds¯,g � }�~<�I}�}�~�g � e<®�} b ª�dsg��i�f®oe�} b �f��dsgD�<d�gqª
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gk¯,�f®�¯,g � d��,�j�,}����Id�g[�R®o�,°qg � �i�Ê�,�D}i�Ê�ig��<�igh°qg�®o®o�D�,~�g�� � �,|F}�~<g�d��,�j�,}:% $ ¬ $ ò�¬]�,� �B$ �&1�ljxRe�ds}�~�gkd�¬
�,® � �f��}�� w�r �,|6}�~<g���g��<�i�,ds�v�Id�gPe<�ig � �H¸�}�~�gDgk¯,�f®�¯,g � d��,�j�,}��v}i���,���igkd�¯,gP°qg�®o®o�3�f�Q}�~�g�|�d��f�H}P% $ ¬ $ ò�¬
�,� �m$ �Æ1D�,� � � bo� g���%�ò0�,� � �Æ1�l6x<gk¨É�ig��<���,ds�k¬ b |v�,�H¸,¬µ�Idsg�}�e<��g � }i�/}�~�g�}�~<d�gkg�°qg�®o®o���Mg�~ b � � }�~�g
d��,�j�,}���%��M¬��
ò�¬<�,� � �
�&1�l

(0,0) NW
(16.6%)

(0,1) N
(15.1%)

(0,2) NE
(16.6%)

(0,3) E
(12.6%)

(0,4) SE
(8.5%) (0,5) S

(7.5%)

(0,6) SW
(9.5%)

(0,7) W
(13.6%)

x b cfe�dsg ! l  ÿ b �i}id b �Re�} b �f�p�,|v��g��<�i�,ds� b ��}�~�gh�jg��i}Pd��,�j�,}��0�<d�� � e<°qg ��b ��g��,°�~��,|
}�~�gPgk¯,�f®oe<} b �f�<�Id�¸Qdse<�<��l

±�~^e<�k¬§�ig��R�i�,d�gk¯,�f®ne�} b �f��®�g�� � ��}i�pg	 jg�°q} b ¯,g � g�� b cf�<��}�~<�I} b �»
I���.°k�,�ig���g � �R®��`¸�|�gk¨3gkd�}�~<�,��}�~�g
� �Ãü b�� e � �jgkd ��b ��� b �R®�g:¤��ig��<�i�,ds��lhxRe�d�}�~�gkd�¬.}�~�gG�R®n�,°qg � g���}#�,|v�ig��R�i�,ds� b �P®n�Id�c,g�®�¸B� b �,�ig � }i�`¨v�Id � �
}�~�g�d�gkc b �f���,~�g�� � �,� � }i�B}�~�gQ� bo� g��#�,|�}�~�g�ds�,�M�,}k¬{¨�~ b °s~ � �Iº,g�� b �H}�e b } b ¯,g���g��<�ig�� b �<°qg�}�~<g�d��,�j�,}
°k�,�<���,} �<b d�g�°q}�®�¸Êd�g��%�j�f� � }i�Ê�ig��<�i�,d����jg�~ b � ��b }kl�x<�,d b �R�i}��,�<°qg,¬ b |§}�~�g����ig��<�i�,d � gk}ig�°q}����Q�j�|üj¬j}�~�g
d��,�j�,}�~<�,��}i��}�e�ds� ù ��C �³ö �jgk|��,d�g b }�°k�,��c,gk} b �H}i����� b }�e<�I} b �f�Ê¨�~<gkd�g b }�°k�,����e<��~Ê}�~�g#�M�yüMl3�mg�~<��¯,g
�,�R�igkds¯,g � � b���b ®o�Id�dsg���e<®�}���¨ b }�~p}�~<g�e<�ig:�,| ý ¢ù�,� � È�ÿó�fe<}%�Re�}P°q� �Rb ��cÊ�i}ids�I}igkc b g���lh¢�g���e<®o}��DeR� b ��c
}�~�g�®o�I}i}igkd3���"�<d��f�,°�~����"�jg��Id b �Ê% ý �,®o�Iº^d b ��~<�R�,�:'Ä)D�f�<��¯"�Id�¬My�+,+  �]1�¬^¨�~ b °�~h�,®o�i� �<b ��°keR���ig��µ}�~�g�g	 jg�°q}
�,| b �<°qd�g��,� b ��c:}�~�gPds�,��c,g#�,|	}�~�g��ig��<�i�,ds��l

±�~ b �]�ig��<�i�,ds¸ � g�� b cf�P���"�<d��f�,°�~ b �jdsg ��b � b �s°qg���}j�,|
}�~�g ¼|ö 
 ù��º÷¼ö3�¤ö � ös�|ù C � ø � ÷ � ½ � ö �:¬,¨�~<gkd�g§���He � �jgkd
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�,| b �P�Re�}3|�g��I}�e�dsg����Id�gP��¯I� b ®o�I�R®ogD�,� � }�~<gDdsg��,�i�f� b ��ch�i¸
�i}ig � ~<�,��}i�h°�~��H�f��gP}i��e<�igP�:��e��R�igk}��,|	}�~�g �
|��,d��:¯"�Id b gk}�¸��,|Z�jgkd�|��,d � �,�<°qgDd�g�®o�I}ig � °q�f�<��}ids� b �H}��kl�ûË���fe<d�°k�,�ig,¬<}�~�g�d��,�j�,} b ���,®o®��`¨3g � }i��eR�ig � �,��¸
�ig��<���,ds�k¬<�Re<}�}�~�g�gk¯,�f®oe<} b �f�<�Id�¸ � g�� b cf���i¸
�i}ig � °�~��^�f�ig���}i�Qe<�ig�ú�e<�i}���|�gk¨&}�~<�I}D�i� � g�~��`¨Æ}ids�,�R��®o�I}ig
b �H}i�\�jgkd�|��,d � �,�R°qg�cf� b �<�3�f�Q}�~�gD�M�yüHª���e<��~ b �<cP}��,�iº�l3±�~HeR�k¬�gk¯,�f®oe<} b �f�<�Id�¸����"�Rd��f�,°s~�g����IdsgD�I}i}ids�,°q} b ¯,g
���<} b �f�R�r|��,d3}�~<g�|�g��I}�e�d�g��ig�®�g�°q} b �f���<d��,�R®og � ¬H�,�v~<�,���,®o�i���Mgkg�� � g � �f�<��}ids�I}ig � �H¸/%9|r�,��c�'&)��f�R��¯I�Id�¬
y�+,+,¤H1�l

ÖFÕ�Ô ×�à6Ù�ØÌà6ä#êÐà6è�ã"Ø

$ � b �igG�R®n��¸
�P��¯,gkd�¸ b3� �j�,d�}��,��}�d��f®og b �Bd��,�j�,} b °k��d�g��ig��Ids°�~K®o�Idsc,g�®�¸��jg�°k�,e<�ig:�,|v}�~�g���� b ��g b �<~�gkdiª
g��H} b �Bd�g��,®³ª�¨v�,ds® � g��H¯ b d��f� � g��H}��P�,� � d��,�j�,}P°q� � �j�f��g��H}��klhx<�,d�g�ü�� � �R®og,¬6¯ b ��e<�,®{�ig��<�i�,ds¸pd�g�� �Rb ��cf�
°q�,d�d�g��2�M�f� �<b ��c�}i��}�~�g���� � gP�,�
úËg�°q} � ��¸��jg0#He b }ig �<b  jgkd�g���}��I} �Rb  Mgkdsg���}�} b�� g�����¨ b �<ch}i���h�He � �jgkd
�,|{g���¯ b d��f� � g���}��,®.g	 Mg�°q}��D® b º,g�® b cf~H} b ��c�¬�d�gqÓRg�°q} b �f�]¬ b �H}igkd�|�gkd�g��<°qg,¬R�
°k°k®oe<� b �f�]¬�gk}�°Il�¬M�,d � e�gP}i� � gk|�g�°q}��
�,� ��� �,®�|�eR�<°q} b �f�<�v�,|{}�~�g��ig��<���,d�¸Q���&�R�Ids�I}�e<�kl�� b���b ®n�Ids®�¸,¬�ds�,�M�,}��,°q} b �f�<���Id�g#�,|�}ig��p� b ú��I�R®�g � gk¯ b �,�H}��
�,|µ}�~�g b d b �H}ig�� � g � �f��g���¬<¨ b }�~�|��,°q}i�,ds��® b º,g�|�d b °q} b �f�]¬ b�� �<ds���Mgkd�} b dsgqª b �
Ó��I} b �f�6¬H�R�I}i}igkds¸��j�`¨3gkd�¬ � �,}i�,d
� �,�^e�|��,°q}�e�d b ��c � gk|�g�°q}��k¬<c,ds� �Rb g���}���¬�gk}�°Il�¬R°k�,e<� b �<c � �Id�º,g � °s~<�,�<c,g���|�d�� � }�~�g�g�ü(�jg�°q}ig � }id��`úËg�°q}i�,d b g��
�,| � �,� b ®oghd��,�j�,}��klñûÒ|�d��,�j�,}����Id�g�}i�p�jgh�Re b ®�}�}i�p���Mgkd��I}ig b ����eR°s~�dsg��,®³ª�¨3�,d�® � g��H¯ b ds�f� � g��H}��k¬.}�~�gk¸
� e<�i}q�j�f���ig���� � g�°s~<�,� b � � ��|��,d � g��,® b ��c:d�g�® b �I��®�¸�¨ b }�~Ê�se<°s~/�<� b �ig��kl

È*|�e�ds}�~�gkdÊ°q� � �R® b °k�I} b �f�Ä�Id b �ig��Q|�ds� � }�~<g�eR�ig��,|#d��,�j�,}�� b �Äe<��º
����¨��Ä�,� � �,|�}ig���~<�¦ú��Id � �fe<�
g��H¯ b ds�f� � g��H}���® b º,g/�%���,°qg/g�ü(��®��,ds�I} b �f�]¬��^e<°k®�g��Id�¨��,�i}igp°k®og��,�
ª�eP�6¬vc,gk�Iª�g�ü(��®��,ds�I} b �f�]¬�gk}�°Il\ûÒ�Ì}�~<g��ig
���jgkds�I} b ��c � � � � b �R�k¬R}�~�g:°q� � �j�f��g��H}����,|r}�~�g�ds�,�M�,}�}�~�g � �ig�®o¯,g�� ��b cf~�}��jgJ�<d��f�<g�}i��|�� b ®ne�d�g � e�g�}i�
ds� �<b �I} b �f�]¬,~�g��I}k¬ � � b �i}�e�d�g,¬,�,� � ��~��f�i}µ�,|R�,}�~�gkd§|��,°q}i�,ds�kl§±�~<g3c,�f�,®
}�~�g�� b �µ}i� � g�� b cf�#d��,��e<�i}{�i¸^��}ig � �
}�~<�I}�°k�,�B���Mgkd��I}ig�dsg�® b �I�R®�¸ b �p}�~�g�|��,°qg��,|r��e<°�~B|�� b ®ne�d�g����,� ��� �,®�|�e<�<°q} b �f�<�6} �,�pg�ü^}ig��<� b �f�B�,|F}�~�g
�<d b �<° b �R®�g��,|{d�g�® b �I�R®ogD°q� � ��e�} b ��c[�<d����j�f�ig � �H¸Q¯,�f� $ g�e � �,�<�m%�¯,�f� $ g�e � �,�<�]¬6y�+ w, 1�l

¡ b���b }��I} b �f�R�k¬~�Rd b�� �Id b ®�¸h} b�� gP�,� � °q�f�i}k¬R�,|�}ig���|��,ds°qg � gk¯,g�®����jgkds��}i� � g�� b cf��ds�,�M�,}�� b �Ê� b�� e<®o�I} b �f�
�jgk|��,dsg��,°q}�e<�,®o®�¸��Re b ® �<b ��cp}�~�g � �,���R~H¸^� b °k�,®�g���} b } b g��kl\ûÒ���se<°s~Z°k�,�ig��k¬ b } b � b�� �jgkds�I} b ¯,gÊ}�~<�I}�}�~�g
� b�� e<®o�I}ig � g��H¯ b ds�f� � g��H}�� � � � g�®Rd�g��,® b }¹¸��,��°k®��f�ig�®�¸��,���j�f��� b ��®�g,l	)D��¨vgk¯,gkd�¬ b �m�<ds�,°q} b °qg,¬^}�~ b � b �r�,|�}ig��
~<�Id � }i���,°s~ b gk¯,g,l�x<�,d�g�ü
� � �R®�g,¬ b } b �Pg��,�i¸�}i� � �`¯,g��Êd��,�j�,}����&�M�f��g � �H¸�|�d b °q} b �f�<�,®{|��,ds°qg�� b ��}�~�g
d�g��,®	¨3�,d�® � ��e�}�¯,gkd�¸p~<�Id � }i��°�~<�Ids�,°q}igkd b úkg�}�~<g�|��,ds°qg��D}�~�d��fe�cf~�°k®��f��g � ª�|��,d �Ã�<b  Mgkd�g��H} b �,®.g$#He<�I} b �f�<�
}i�Q�Mg�e<�ig �Bb �/}�~<g�� b3� e<®n�I} b �f�]l�±�~ b � b ���,�pg�ü
}id�g � g�®o¸/~<�Id � �<d��,�R®�g � ¨ b }�~p���Q���&�R�Id�g��H}��i�f®oe<} b �f�<�kl
�^� � g�d�g���g��Ids°s~�gkd��h~<��¯,gÊ|��fe<� � ��°q� � �<d�� ��b �igÊ���"�<d��f�,°�~Ì}�~<�I} b �H¯,�f®�¯,g��h� �<�<b �<cpds�,� � � � ��� b �igQ}i�
}�~�g�� b3� e<®n�I}ig � g��H¯ b d��f� � g��H}��kló±�~�gk¸Ä~<��¯,gK|��fe<� � }�~<�I}Ê}�~�gmd��,�j�,}��jg�~<��¯ b �,ds� � g�� b cf��g ��b �»��e<°�~
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g��H¯ b ds�f� � g��H}��F¨v�,d�ºhds�I}�~�gkdv¨3g�®n®<¨�~�g���}ids�,�<�i|�gkd�d�g � �f��}i��d�g��,®�d��,�j�,}���% ëBb cf® b ��� ö¤ù 
I��ío¬jy�+,+ ! - ëpb cf® b ���
ö¤ù 
I��ío¬	y�+,+ w 1�l

ûË�#� �<�Rb } b �f��}i��}�~<gre<�igF�,|<�<� b �ig b � � gk¯,g�®���� b ��c�d��,�Re<�i}]�jg�~<��¯ b �,ds� b ��� b�� eR®o�I} b �f�]¬��<� b �ig b ��}�~�gF|��,d �
�,|3�<�f�
ª � gk}igkd ��b � b �i} b °#�,d0�<d��,�R�I� b ® b �i} b °P�,°q} b �f�<��~<�,�D�,}�~�gkd����&�R® b °k�I} b �f�R� b ��d��,�j�,} b °k��l�x<�,d b �R�i}��,�<°qg,¬
� e<®o�Mgkds}��i�f�Ê��e�c,c,g��i}ig � }�~�g�e<�ig��,|F�<� b �i¸Ê�,°q} b �f�<� b �/�`¯,gkds°q� ��b �<cI�<d��,��®�g � ���,�s�i�^° b �I}ig � ¨ b }�~Êd��,�j�,}��
c,gk}i} b ��ch°k�,e�cf~H} b ���äü^g � ª�°q¸
°k®�g!�R�I}�~<�D% � e<®��jgkd�}����f�]¬�y�+  �H1�l3x<�,d�g�ü
� � ��®�g,¬��#d��,�j�,} ��b cf~H}3�jg � ��¯ b ��c
}i��¨��Id � �:�pc,�f�,®3�,� ����b cf~�} � gk¯ b �I}ig�|�d�� �Ñb }��J�R�I}�~Ð��¨ b ��c�}i�B}�~�g��<d�g��ig��<°qg��,|��,�Ð�,�R�i}��,°k®�g,lB±�~ b �
� gk¯ b �I} b �f� ��b cf~�}�}��Iº,g b }�}i�K}�~�g/�jgkc b �R� b ��c��,| b }����,d b c b �<�,®6�R�I}�~6¬v}�~<gkd�gk�H¸ � �Iº b �<c b }�|��f®o®���¨Ã}�~�g
��� � g�e<�<�se<°k°qg����i|�e<®§}ids�`úig�°q}i�,d�¸Ð��¯,gkdh�,� � ��¯,gkd��Icf� b �]¬§e<�H} b ® b }#dseR�<���fe�}��,|q�j��¨vgkd�lp±�~ b �j�Rd��,�R®�g �
� ��¸(�jgp� �<� d�g����ig � �^¸ b �H}id�� � e<° b ��c��Rd��,�R�I� b ® b �i} b °Ê�,°q} b �f�R��|��,d�}�~�gBd��,�j�,}k¬ b l´g,l�¬�}�~�gpds�,�M�,} ��b cf~H}
�jgkd�|��,d � ���<d�gk|�gkd�d�g � �,°q} b �f��¨ b }�~�~ b cf~��<d��,�R�I� b ® b }�¸,¬µ�Re�}�°q�fe<® � �,®o�i� b cf���,d�g�}�~�g��<d�gk|�gkd�d�g � �,°q} b �f�
�,� � �Mgkds|��,d � �i� � g��,}�~�gkd��,°q} b �f��¨ b }�~���®���¨��<d��,�R�I� b ® b }¹¸,l � e<®o�Mgkds}��i�f�h��e�c,c,g��i}ig � ¨���¸
�r�,| � g�� b cf� b ��c
�Id�} b �M° b �,®	�<g�e�ds�,®µ° b ds°ke b }ids¸Ê|��,dPc,g���gkd��I} b ��cÊ���f�
ª � gk}igkd ��b � b ��} b °P�jg�~<��¯ b �,d�|�d�� ��� gk}igkd ��b � b �i} b °��<g�e�ds�,®
°q� � �j�f��g��H}��kl§ò�ü
}ig��<� b �f�<�v�,|.}�~ b � bo� g����Id�gPe<�ig ��b �Q°q�f�H}ig � �j�,ds�Id�¸ ÷¼ö C ø�¼ � ÷i�Ýö � ö¤øäù � ö 
 ÷Ýø C øH� �i¸^��}ig � �
%��
e�}i}i�f�p' ý �Id�}i��¬	y�+,+,¤H1�¬M�,|�}ig��p���"�R® b g � }i��d��,�j�,}�®�g��Ids� b �<c�% � �f�<��g�®o®6' ë �,~<� � gk¯I�,�]¬.y�+,+,�I�^1�l

ûË�:}�~�g�|��f®o®���¨ b ��cP�ig�°q} b �f�<��¬f¨3g���}�e � ¸#}�~<g�gk¯,�f®oe�} b �f�h�,|Md��,�ReR�i}§�,� � d�g�® b �I��®�g3ds�,�M�,}§�jg�~<��¯ b �,ds�µ}�~<�I}
��¯,gkd�°q� � gQ%��,d�gk¯,g���g�ü5�R®�� b }q1F��� b �ig b ��}�~�g�ds�,�M�,}�°q� � �M�f�<g���}��kl
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ûË�/�fe�d�¨3�,dsº�¬�¨3g��Id�g�°q�f�<°qgkd���g � ¨ b }�~ � �,� b |�g��i}��I} b �f�<���,|F��� b �ig b �Ê}�~<g��i¸
�i}ig � °q� � �M�f�<g���}��kl¬ûË�
�R�Id�} b °ke<®o�Id�¬§¨vgÊ¨3�feR® � ® b º,g�}i���i}�e � ¸�}�~�gÊg	 jg�°q}����,|���� b �igÊ°k�,e<�ig � �^¸�}�¨v�K�i�fe�ds°qg���ð���g��<�i�,dh|��,e<®�}��
�,� � gkd�d��,d�� b �Q�,°q} b �f� � gk}igkd ��b �<�I} b �f�]l§±�~<g��ig�|�� b ®oe<d�g��r�,� �1� �,®o|�e<�R°q} b �f�<� � ��¸��jgD��dsg���e<®�}3�,|6|��,°q}i�,d��
b �H}id b �<� b °F}i�P}�~�g���g��<�i�,ds�§�,� � ��g�e<d��^°q�f�H}id��f®o®ogkd§g�®�g � g��H}���%�g,l´c�l�¬ � �,�^e�|��,°q}�e�d b �<c � gk|�g�°q}��k¬Hgk}�°Il³1�¬��,dF}�~�gk¸
� ��¸��jg�°k�,e<��g � �^¸�g��H¯ b d��f� � g��H}��,®M|�g��I}�e�dsg��v® b º,g�g�ü�°qg���� b ¯,g�°q�f�R°qg���}ids�I} b �f���,|6ds� �<b �I} b �f���,d�°q�,d�ds�f� b ¯,g
��e����i}��,�<°qg��k¬ � � b �i}�e�d�g,¬rgk}�°Il��»~<�I}igk¯,gkd ��b cf~H}��jgQ}�~�g/°k�,e<�ig,¬3¨3gÊg�ü5�jg�°q}h}�~�g�d��,�j�,}��:}i�m|�eR�<°q} b �f�
d�g�® b �I�R®�¸ b ��}�~<g b dq�<d�g��ig��R°qg,l
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ûË��c,g��<gkds�,® ¬j�ig��<�i�,d���� b �ig�°k�,�B�Mg � � � g�®�g ��b ���Q�He � �jgkd��,|F¨���¸
�klDx<�,d b �<�i}��,�R°qg,¬M�ig��R�i�,ds�D°q�fe<® �
g b }�~�gkd ¼ 
�C��,�,� � }�~�gkdsgk�H¸h���,}r��g��<�ig��I}3�,®n® ¬f�,dF}�~�gk¸ ��b cf~�}§d�gk}�e<ds���ig��<���,d�¸ b �P�Re�}��§°q�,d�d�eP�<}ig � �^¸��<� b �ig,l
±�~ b �#��� b ��g b ���ig��<� b �<c � ��¸K�Mg�ds�,� � � � ¨�~ b }igÊ2��,e<��� b �,�]¬µ�,d:°�~<�Ids�,°q}igkd b úkg � �^¸K�i� � gI�<d��,���I� b ® b }¹¸



¤f�

�<b ��}id b �Re�} b �f���R�,��g � �f�/}�~�g0�Rd����jgkd�} b g����,|{}�~�g����jgkds�I} b �<c � � � � b �]l�ûË�/� �<�Rb } b �f�]¬��ig��<���,ds� � ��¸Qg b }�~�gkd
|�� b ®�°q� � �R®ogk}ig�®�¸,¬ b l´g,l�¬�|��,d�}�~�gpg���} b d�g � e<ds�I} b �f�Y�,|�� b3� e<®n�I} b �f�]¬v�,d � ��¸�� b�� ��®�¸Ð�jg�eR�����jgkds�I} b �f�<�,®
|��,d��p|�gk¨É} b�� gqª��i}igD�R���,|�}�~�gQ}id b �,® lcûË�Ð�fe�d�¨v�,d�ºM¬§¨3g��,����e � g�}�~<�I}�g��,°s~Y��g��<�i�,d:~<�,�:�p°qgkd�}�� b �Ä
 À
� ÷ C�� ÷ CK�Rd��,�R�I� b ® b }�¸p�,|��Mg b ��cÊ|��,eR®�}�¸,¬{¨�~�gkdsg���|��,e<®�} b � � � � g�®�g � �H¸�}�~�gQ�ig��<�i�,d�d�g�� �<b �<c/��¯I�,®oe�g��,|
« b �<��}ig�� � �,|3¨�~<�I} b }P°ke�d�dsg���}�®�¸p�ig��<�ig��kl�±�~ b � b �D}��,�H}�� � �fe<�H}P}i�/����¸ b ��c�}�~<�I}Pg��,°�~K�ig��R�i�,dh%�¨ b }�~m�
�<d�gqª��2�Mg�° b �Rg � �Rd��,�R�I� b ® b }�¸�13°q�f��|�e<�ig����j�|ü
g����,� � ¨��,®o®o��¨ b }�~pg � �<}�¸B�%�R�,°qg��kl[H�e�dP� b�� e<®o�I} b �f�R��¨vgkd�g
�jgkd�|��,d � g � ¨ b }�~���yk« r �<d��,�R�I� b ® b }�¸��,|3g��,°s~��ig��R�i�,d��Mg b ��c�|��,e<®�}¹¸,l#±�~^e<�k¬j�I}Pg��,°s~m} b3� gqª��i}igD�6¬]g��,°�~
�ig��<���,dYC ø�BÅö � ö�økBÅö�øäù � u�� gk}igkd ��b ��g��:%�¨ b }�~��<d��,���I� b ® b }¹¸Ê«
loy"1�¬.¨�~�gk}�~<gkdD}i�1�<ds��¯ bo� g:�Q«��,d�}�~�gh�ig��R�ig �
¯I�,®oe�g�}i��}�~�g#��g�e�ds�^°q�f�H}id��f®o®�gkd�lr)Dg��<°qgk|��,ds}�~]¬R}�~�g��I�<�<d�gk¯ b �I} b �f���X�Q¨ b ®o®M�jg#e<�ig � }i��°s~R�Ids�,°q}igkd b úkg:�,�
g�ü5�Mgkd b�� g��H}��jgkd�|��,d � g � ¨ b }�~Ê��e<°�~/��� b �i¸��ig��<���,ds�kl
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�mg��,®n�i�P�i}�e � ¸�}�~<g�g	 Mg�°q}F�,|M��� b �ig�°k�,e<��g � �H¸�gkd�d��,ds� b � � gk}igkd ��b � b �<c�}�~�g��,°q} b �f��}i�P�Mg��jgkd�|��,d � g �
�^¸m}�~�g�ds�,�M�,}kl�x<�,d b �<�i}��,�<°qg,¬§e<� � gkd����,d � �,®3° b ds°ke � �i}��,�R°qg��k¬§�/c b ¯,g��Ì�igk}��,|��ig��<�i�,ds¸ b �P�Re�}�� � ��¸
°k�,e<�igD}�~�g���g�e�d��
°q�f�H}id��f®o®�gkd3}i��°�~��H�f��g��J�R�Id�} b °keR®o�Id3�,°q} b �f�Q}i�Y�jgkd�|��,d � l{)��`¨3gk¯,gkd�¬�dsg�� bo� e<�,®<gkd�d��,ds� b �
}�~�g��i¸^��}ig ����b cf~�}�|��,ds°qg�}�~�g��<g�e�d��
°q�f��}id��f®n®�gkd�}i�Q°s~��^�f�ig:� �<b  Mgkd�g��H}��,°q} b �f�6l��
e<°s~pgkd�d��,d�� b �p�,°q} b �f�
� gk}igkd ��b �<�I} b �f���Idsg��,���,}�~�gkd��i�fe�ds°qg��,|��<� b �ig,lñûË�m�fe�d��i¸
�i}ig � ¬µ}�~�g��ig��,°q} b �f� � gk}igkd ��b �<�I} b �f��gkd�ds�,ds�
�Id�g � � � g�®og � �,��|��f®n®���¨���l

È�}��,��¸(c b ¯,g�� b �<�i}��,�<°qgp�,|P} b�� g,¬��ig��<���,d�¸ b �P�Re<}����Id�g����"�R® b g � �,� � �<ds���R�Icf�I}ig � }�~�d��fe�cf~Z}�~�g
��g�e�ds�^°q�f�H}id��f®o®�gkd�¬�d�g���e<®�} b ��c b �Ê}�~�g b �"�Re�}��,°q} b ¯"�I} b �f�/�,|{}�~�g�}�~�dsgkg��fe�}%�Re�}�eR� b }��P% �,����e ��b ��ch�,�/¡	x{¢
�fe�}%�Re<}�°q� �<b �<c���}ids�I}igkc,¸R1�l ý e<} b �<�i}ig�� � �,|v}�~�g�e<��eR�,®3��C øqørö¤÷�Àwù 
 �°ökÀ 
I���]°q� � ��e�}��I} b �f��}i� � gk}igkd ��b ��g
}�~�g��,°q} b �f�Q}i�:�Mg'�jgkd�|��,d � g � ¬�}�~<g��igDeR� b }��v����¨Äg���cf�Ic,g b ����� ÷ � ½ 
 ½ C��lC ��ù C � ��C øqørö�÷qÀwù 
 �Wö�À 
I����°q� � ��e�}��"ª
} b �f�]l�±�~ b ��¨v�,d�º^�D�,��|��f®o®o��¨��kl�±�~<g�e<� b }�¨ b }�~Ê}�~�g�~ b cf~�g���}��,°q} b ¯I�I} b �f� b � � g�°k®o�Idsg � }�~�g�¨ b �<�<gkd�¨ b }�~
�<d��,���I� b ® b }¹¸�«
l�+^l�� b }�~W�<d��,���I� b ® b }¹¸�«
lÇ«f+Ê}�~<g�e<� b }�¨ b }�~B}�~�g��ig�°q�f� � ®o�Idsc,g��i}��,°q} b ¯I�I} b �f� b � � gkg � g �
}�~�g�¨ b �R��gkd3�,� � ¨ b }�~�}�~�g�d�g � � b � b ��cJ�<d��,�R�I� b ® b }�¸Ê% «
lÇ«�y"1�¬�}�~�gD®og��,�i}��,°q} b ¯"�I}ig � e<� b } b �3°�~��f�ig��]l6H��<°qg
}�~�g�¨ b �<��gkd�e<� b }�~<�,���jgkg�� � gk}igkd ��b ��g � ¬ b }����fe�}%�Re�} b ���igk}�}i�Q��¥:yP¨�~ b ®�g�}�~�g��fe<}%�Re�}����,|{}�~�g#�,}�~�gkd
}�¨v�Êe<� b }����Id�g:�igk}�}i��ªsyIl�±�~�g:�,°q} b �f���,���i�
° b �I}ig � ¨ b }�~/}�~<g�¨ b �<��gkd�e<� b } b ��}�~�g����Mgkds|��,d � g � �^¸/}�~�g
d��,�j�,}kl�±�~HeR�k¬�gk¯,g��B}�~��fe<cf~p}�~<g���g�e<d��^°q�f�H}id��f®o®ogkd ��b cf~H} bo� g��,®o®�¸Ê��e<c,c,g��i}D���R�Ids} b °ke<®o�IdD�,°q} b �f�B}i�Q�jg
�jgkd�|��,d � g ��b ��d�g��%�j�f�<�igh}i�p}�~�g��ig��R�i�,d�¸ b �P�Re�}���¬6}�~�g�ds�,�M�,} ��b cf~H}�g�� � e"���jgkd�|��,d ��b ��cÊ� �<b  Mgkd�g��H}
�,°q} b �f�]¬^�,®��jg b }{¨ b }�~h�Pdsg�®o�I} b ¯,g�®�¸:� � �,®o®(�<ds�,�R�I� b ® b }�¸,l	±�~�g���gk}Fg	 jg�°q}r�,|M}�~ b � � g�°s~<�,� b � �Wb �§}i�j�Rd���¯ bo� g
��� b ��g b �Ê}�~�g��,°q} b �f�<���jg b �<c�°s~��f�ig����H¸�}�~�g#d��,�j�,}kl3)D��¨vgk¯,gkd�¬j}�~ b ���<� b �ig�°k�,�p�Mg0�j�,}ig��H} b �,®o®�¸Q�jg���gq�<ª



¤,¤

° b �,® ¬
�,���Id�cfe�g � �^¸ � e<®o�Mgkds}��i�f�/% � e<®o�Mgkds}��i�f�]¬�y�+  �H1�¬R¨ b }�~�}�~�g�ds�,�M�,}���e<� b ��c��se<°s~��,®�}igkds�R�I}ig��,°q} b �f�<�
}i�#g��s°k���Mg�|�ds� � �qü
g � ª�°q¸^°k® b °q�R�I}�~<�3�,� � �i}�eR°�º��i}��I}ig��kl§�mgD¨ b ®n®^�I�R�<d�gk¯ b �I}ig���e<°�~�g�ü5�jgkd b�� g��H}��F�,�q�m�
%�|��,d���� b �i¸Q�fe�}%�Re<}��q1�l
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ûË��}�~ b ���ig�°q} b �f��¨vg0�<d�g���g���}�d�g��se<®�}��v|�ds� � }�~<gPgk¯,�f®oe�} b �f���,|	�M�yüHª���e<��~ b �<c#d��,�j�,} � g�� b cf�<�v}�~<�I}��Id�g
d��,�ReR�i}3}i�:}�~�g�}¹¨3�h|��,d � �v�,|	�<� b �ig�� � g���°qd b �Mg � g��Ids® b gkd�lFûÒ�Q}�~�g��ig�g�ü5�jgkd b�� g��H}��k¬^}�~�g�d��,�j�,}��v°q�feR® � e<�ig
eP�h}i��yk«�~ bo�<� g���e<� b }�� b ��}�~<g b dF��g�e�d��
°q�f�H}id��f®o®�gkds�{�,� � e"�h}i��¤ �<b  jgkd�g��H}{��g��<�i�,ds�kl{xRe<d�}�~�gkd�¬,gk¯,�f®oe<} b �f�
¨��,�3�,®o®o��¨vg � }i�:°q�Iª � g�� b cf��}�~�g���g�e�d��
°q�f�H}id��f®o®�gkdv�,� � }�~�gD�ig��<�i�,ds¸��i¸^��}ig � �,|6}�~<g��j�|ü^ª��Re<��~ b ��cPd��,�j�,}kl
±�~�gPg�ü5�jgkd b�� g��H}��,® � gk}�� b ®n��¨3gkd�g���� � g#�,� b ���^g�°q} b �f� ! l��^l��^l
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�»~�g��Z}�~�gp�ig��R�i�,ds��¨vgkd�g��,����e � g � }i�K�jgB��� b �i¸,¬�¨vg�|��fe<� � }�~R�I}�gk¯,�f®oe�} b �f� �<b ��°q��¯,gkd�g � d��,�j�,}
� g�� b cf�<�v}�~<�I}�e<�ig �Q! l !� �ig��<���,ds���f�Ê��¯,gkds�Ic,g,l4HD|6}�~<g��ig,¬�� ! l � r �,|	}�~�gP�ig��<�i�,ds��¨vgkd�g0�R®n�,°qg � }i����g��<�ig
}�~�g#°qg�®n® b��m� g �<b �I}ig�®�¸��,~�g�� � �,|µ}�~<g�d��,�j�,}�% ®o�I�jg�®�g ��$ 1�¬R�,����~��`¨�� b ��x b cfe<d�g ! l �Hl

(0,0) NW
(15.7%)

(0,1) N
(24.7%)

(0,2) NE
(13.5%)

(0,3) E
(14.8%)

(0,4) SE
(8.5%)

(0,5) S
(6.3%)

(0,6) SW
(4.0%)

(0,7) W
(12.6%)

x b cfe<d�g ! l � ÿ b �i}id b �Re�} b �f�Q�,|{�ig��<�i�,d�� b ��d��,�j�,}���gk¯,�f®�¯,g � ¨ b }�~Ê�ig��R�i�,d���� b ��g,l

±�~^e<�k¬��f���,����¯,gkds�Ic,g,¬�g��,°s~�gk¯,�f®�¯,g � d��,�j�,} � g�� b cf��~<�,��
 ù � ö 
 ��ù �f��gD�ig��<�i�,d�% �,°q}�e<�,®o®�¸ÊyIloy"1=��®o�,°qg �
}i�P�ig��<�ig3}�~�g�°qg�®o® b3�m� g �<b �I}ig�®o¸��,~<g�� � �,|R}�~�g3ds�,�M�,}�% ®o�I�jg�®�g �#$ 1�lIxRe�ds}�~�gkd�¬f�,¤ r �,|<}�~�gvgk¯,�f®�¯,g � d��,�j�,}��
~<��¯,g ù �r��� ÷ ��� ÷¼ö�$ �ig��<�i�,d��k¬	¨�~ b ®�g�¤ r �,|�}�~�gQd��,�j�,}��#e<�ig�}�~�d�gkg $ �ig��<�i�,ds��lp� b �<°qg�}�~<g��ig��<���,ds�
�Id�g�|��,e<®�}�¸,¬r�f��g � ��¸ b ��|�gkd�}�~<�I}:gk¯,�f®oe<} b �f� �<b ��°q�`¯,gkds��d��,�Re<�i} � g�� b cf�<�#}�~R�I} b ��¯,�f®o¯,g BI� ���lC � 
 ù C � ø �,|
}�~�g�|��,eR®�}�¸/dsg��i�fe�ds°qg,¬6�<� � g�®�¸/�ig��<�i�,d��k¬ b ��}�~<g:°qd b } b °k�,®µ�ig��<� b �<cI�j�f� b } b �f� b �p|�d��f�H}��,|F}�~�g�d��,�j�,}klP�mg



¤,+

~<��¯,g#��~��`¨��Ê� b���b ®o�Id3dsg���e<®�}��v¨ b }�~Q}�~�g�ÈD°q} b �f�
ªkÿ b dsg�°q} b �f�Ê�fe�}%�Re<}�°q� �<b �<c��i}id��I}igkc,¸�% ý �,®o�Iº^d b �s~<�<�,�Ê'
)D�f�<��¯I�Id�¬	y�+,+  °"1�l

ûË��� �<�Rb } b �f�Ê}i��}�~ b � � g�� b cf�/|�g��I}�e�d�g,¬ b }�°k�,�B�,®o�i���Mg#�,�R�igkd�¯,g � }�~<�I}D¤
yIl�� r �,|§}�~�g�d��,�j�,}��ig��<���,ds�
%��^l  ����g��<�i�,ds�q1r�Idsg�}�e<��g � }i��°qg�®o®o���f�/}�~<gP|�d��f�H}��,� � � bo� g����,|µ}�~�g�d��,�j�,}k¬<�,����~���¨�� b ��x b cfe�d�g ! l �Hl

ûË���fe<d�g�ü5�jgkd b�� g��H}���}�~<g���¯,gkd��Ic,gh�R}���g������,|§}�~�g�gk¯,�f®�¯,g �m� g�� b cf�<�#%��`¯,gkd w «�gk¯,�f®ne�} b �f�<�Id�¸Êd�e<�<�q1�¬
¨��,�P|��feR� � }i�Q�jg ! l w ��¨�~ b ®�g#}�~<gh�Mg���}�gk¯,�f®�¯,g � ��gk}�¨v�,d�ºm~<� � �Q�R}���g����D�,| w l  "! lGûÒ�H}igkd�g��i} b �<cf®�¸,¬]}�~�g
�jg��i}�gk¯,�f®�¯,g � ��gk}¹¨3�,d�º � � � gPe<��gD�,|	}�¨v� $ ��g��<�i�,ds�k¬
}¹¨3� $ ò(�ig��<���,ds�k¬��,� � �f��g�ò(�ig��R�i�,d�l�ûÒ}��s~��fe<® �
�jg/���,}ig � ~�gkdsg/}�~<�I}�}�~��fe<cf~��ig��<�i�,ds¸���� b �ig/�E Mg�°q}���}�~�g/ds�,�M�,}:��}���g����ig��k¬v}�~�gk¸Ì�Id�g����,}�� � ¯,gkds�ig�®�¸
�E jg�°q}ig � l�±�~ b � b �D°k���R}�e�d�g ��b �px b cfe�d�g ! l�¤^¬6¨�~ b °�~���~���¨���}�~<g B�ö��¤÷¼ö 
 �¤öPb �p}�~<g#�R}��<g����D�,|r}�~�g:d��,�j�,}
¨ b }�~B�,� � ¨ b }�~��fe<}��ig��<���,d�¸���� b ��g,lD±�~ b ����®��,}�¨��,���,�<}�� b ��g � �^¸/gk¯"�,®ne<�I} b ��cQ}�~�g��R}���g����D�,|F}�~�g��jg��i}
��g�e�ds�^°q�f�H}id��f®o®�gkdR�<d�� � e<°qg �hb �hg��,°�~��,|j}�~�g w «�gk¯,�f®oe�} b �f�<�Id�¸�dse<�<�k¬��f���#�igk}r�,|Md��,� � � � g��H¯ b d��f� � g��H}��
¨ b }�~��ig��<�i�,ds¸:�<� b �ig��,� � }�~�g���d�gkgk¯I�,®oe<�I} b ��c�}�~�g��<g�e�d��
°q�f��}id��f®n®�gkds�F�f��}�~�gD��� � g��igk}r�,|]g��H¯ b d��f� � g��H}��
¨ b }�~<�fe�}�}�~�g#��� b ��g,lF±�~ b � B C õuö¤÷�ö¤ø��Ýö ¬&��¬ b ����~��`¨�� b ��x b cfe�dsg ! l�¤^l
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x b cfe�dsg ! l�¤ ÿ�g�°qd�g��,�ig b �Q�R}���g�����¨ b }�~�}�~�g�dsg � ��¯I�,®6�,|{�ig��<�i�,ds¸Q��� b �ig,l

)Dgkd�g,¬����M�f� b } b ¯,g/¯I�,®oe�g/�,|j��d�gD�<d�g��ig��H}��Q� BÅös�¤÷¼ö 
 �|ö�b �Ì�R}��<g�����¨ b }�~�}�~�gpd�g � ��¯I�,®��,|��ig��<�i�,d�¸
��� b ��g,¬.¨�~ b ®�g��/��gkcf�I} b ¯,g1��¯I�,®oe�g�d�gD�Rd�g��ig��H}��#�,��C ø��|÷�ö 
 �¤ö�b ����}���g����kl]ûÒ�Kx b cfe�d�g ! l�¤^¬{¨vg���� � }�~<�I}
gk¯,�f®oe�} b �f�<�Id�¸Bdse<�<�X�<ds� � eR°qghg$#He<�,®r�He � �jgkds�P�,| � g�� b cf�<��}�~<�I}��jg���gq�R}��,� � ~He<d�}P|�ds� � }�~�g�dsg � ��¯I�,®
�,|��ig��<�i�,d���� b �ig,l�±�~ b � b ��ds�I}�~�gkd���e<d2�<d b � b ��c�� b �<°qg:�f��gh¨3�feR® � g�ü(�jg�°q}#�ig��R�i�,d���� b �ig:}i�Ê�jgh~<�Id � |�e<® l
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)D��¨vgk¯,gkd�¬P��°k®o�f�igkd b �<�%�jg�°q} b �f�(�,|#}�~�gBgk¯,�f®�¯,g � ��g�e�ds�^°q�f�H}id��f®o®�gkd�� b � �<b °k�I}ig��Q}�~<�I}�gk¯,�f®oe�} b �f�Ä�,|�}ig��
�<b �s°q��¯,gkds� � g�� b cf�R��}�~<�I} öF� ���³��C ù ¬j�,d��jg���gq�R}�|�d�� � ¬M}�~�g���g��<�i�,dD|��,e<®o}��kl¬ûÒ�B��e<°�~p°k�,��g���}�~<g#d��,�j�,}��De<�ig
}�~�g��ig��ig��<�i�,dD|��,e<®�}���}i�Q�<d�g��IºÊ��¨v��¸�|�d�� � }�~<g b d��qü
g � ª�°q¸
°k®�gJ���I}�~<�klgû¹} b ���<����e�dF�<d b �igP}�~<g��/}�~<�I}D}�~�g
d�g � �`¯"�,®.�,|µ��g��<�i�,d���� b �ig�°k�,e<�ig���� � g�°qd�g��,�ig b ��}�~�g��R}���g��s���,|{}�~�g��ig � g�� b cf�<�kl

�mg�eR�ig � �fe�d � �I}��m}i�m}ig���}�}�~�gÊ~�¸(�j�,}�~�g�� b �:}�~R�I}h}�~�gÊd�g � �`¯"�,®��,|��ig��<���,d���� b �ig BÅös�¤÷¼ö 
 �|ö�� }�~�g
d��,�j�,}3�R}���g����k¬ b l´g,l�¬P�Y�(«
lF�mgP|��,d � e<®o�I}ig � }�~�g ø<� ��� Á�u �
� ù�Áºö�� C � �,�kðR�m�Dð��Y�(«
¬<�,� � }�~�g�
I� ùßö�÷³ø 
 ù C �¦ö
Á�u �
� ù�Á7ö�� C � �,�kðX����ð��1�£«
l:2 b ¯,g���}�~<g:�s� � �R®�g:� b úkg:�,| w «m%�|�d�� �¿w «�gk¯,�f®oe<} b �f�<�Id�¸/d�e<�<�q1�¬j¨vg�e<�ig �
}�~�g��³
 ÷��ÍökÀ�� 
I����� ö }ig��i}P%�x<dsg�e<� � ¬]y�+,+,�^-"�f�f~R�<�i�f��' ý ~<�I}i}��,°�~<�Id�¸^¸f�
¬	y�+,+  1F}i�h°q� � �Re<}ig0�»¦ �ut ��V�2�%� � ¬
¨�~�gkdsg �hd�gD�Rd�g��ig��H}���}�~<g���� � ��®�g � g��,�B�,� �W� � dsgD�<d�g��ig��H}��D}�~�g���� � �R®�g���}��,� � �Id �B� gk¯ b �I} b �f�]¬M�,� ��$
}�~�g���� � �R®�gP� b úkg,lF�mg��qü^g � }�~<gh� ök�¦ö �.� ¼�� C �Wø C ô3� 
 ø��Ýö �I}��m¦»«5�Ç« w �,� � °q� � �Re�}ig � �� �¦0y��  "!�w |�d�� �
}�~�g��i}��,� � �Id � ���,d � �,® �<b �i}id b �Re�} b �f��}��I�R®�g��kl ý �,�ig � �f�Ê�fe�d � �I}��:¨vg#°q� � ��e�}ig � ��¦»«5���,¤^¬ � � ¦Wy����,�^¬
�,� � �ù¦Åy��  �,¤^l�� b �<°qgI�ù¦Åy��  �,¤W¡¢�   ¦Åy��  "!�w ¬{¨vg�°q�f�<°k®oe � gh}�~<�I}#¨vg � ���<�,}#~<��¯,g���e
��° b g��H}
gk¯ bo� g��<°qg�}i�pd�gÒúig�°q}#}�~�g��^e<®o®r~�¸(�j�,}�~�g�� b �kl�±�~HeR�k¬.�fe�d � �I}�� � �Hg������,}j�<d��`¯ bn� ghd�g�® b �I��®�g���eP�"�j�,d�}�|��,d
}�~�g#°k®n� b�� }�~<�I}�d�g � ��¯I�,®6�,|{�ig��<�i�,d��<� b �ig � g�°qd�g��,��g���}�~�g�ds�,�M�,}���}���g����kl
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�»~�g���}�~�gÊ�ig��<�i�,d����Id�gÊ�,���se � g � }i���Mg�d�g�® b �I��®�g��Re<}#}�~�gkd�g b ���fe�}%�Re<}���� b �igB%�gkdsd��,ds� b ���,°q} b �f�
� gk}igkd ��b �<�I} b �f���,� � g���°qd b �jg � g��Ids® b gkdk1�¬{gk¯,�f®oe<} b �f�¤�<d�� � e<°qg�� � g�� b cf�<��¨ b }�~Ð��¯,gkds�Ic,g/�R}���g���� ! lÇ«m�,� �
�jg��i}���}���g������ � gkd�g w lÇ«�yIlD±�~He<��¬Rgkd�d��,d�� b �p�,°q} b �f� � gk}igkd ��b �R�I} b �f�����"�jg��Id�}i�Q~<��¯,gh��°qd b } b °k�,®6g	 jg�°q}
�f�B}�~�g�d��,�j�,}��R}��<g����kl�±�~ b � b ��}i���jg#g�ü5�jg�°q}ig � ¬]� b �<°qg�}�~�g��ig:�fe�}%�Re�}�gkd�d��,ds� � �Iº,g:}�~�g�d��,�j�,} b cf���,d�g
�<d�gk|�gkd�d�g � �,°q} b �f�<�#�,� � �Mgkds|��,d � �,®�}igkds�<�I}ig��f�<g���¨ b }�~m�<�f�
ªkúkgkd����<ds�,�R�I� b ® b }�¸,l�±�~ b � b ��}igkds|�gkd�g���¨ b }�~
g	 jg�°q} b ¯,g��j�yüHª��ReR��~ b ��c:�jg�~<��¯ b �,d����,� � ®�g�� � ��}i����®���¨vgkd��R}��<g����kl3±�~He<��¬<}�~��fe�cf~��fe�}%�Re�}���� b �ig#~^e�d�}��
}�~�g'�Mgkds|��,d � �,�<°qg��,|]d�g�°ke�d�dsg���}r�<g�e�d��
°q�f��}id��f®n®�gkds�k¬H¨3g�¨ b ®o®���~��`¨Ä®n�I}igkdr}�~<�I} b } b �r¯,gkd�¸�e<�igk|�e<®
|��,d3|�gkg � ª
|��,d�¨v�Id � ��g�e�d��
°q�f�H}id��f®o®�gkds��l{±�~ b � b ���jg�°k�,e<�ig#}�~�g0�<d b�� �Id�¸��jg���gq�R}��,|{�fe�}%�Re<}���� b �ig b � b �1�<d�gk¯,g��H} b ��c
}�~�g�d��,�j�,}�|�ds� � �jgkd�|��,d ��b ��ch�,� b � � gq��� b }igP�ig$#He<g��<°qg#�,|§|�� b ®�g � �,°q} b �f�<�kl�È���¨3g�~<��¯,g:��~��`¨��/g��Id�® b gkd�¬
d�g�°ke�dsd�g���}���g�e�ds�^°q�f�H}id��f®o®�gkd�� � �Iº,gPe<��g��,|	d�g�°ke�d�d�g��H}�® b ��º
�F}i�h��¯,� bn� c,gk}i} b ��c b �H}i�\�jgkd � �,�<g���}�®�¸���}�e<°�º
�i}��I}ig��kl:±�~^e<�k¬]}�~�gk¸ � �Ê���,}Pd�g��,®o®o¸���gkg � }�~�g:�jg���gq�R}��D�� jgkd�g � �fe�}%�Re<}��<� b �ig,l�x<gkg � ª�|��,d�¨��Id � �<g�e�d��Iª
°q�f�H}id��f®o®�gkds��¬^�f��}�~<gD�,}�~<gkd�~<�,� � ¬ � �h���,}�~<��¯,g � g�°s~<�,� b � � �v}i��~�g�®)�Q}�~�g � g���°k���jgP|�d�� � ��e<°s~��i}��I}ig���l
±�~�gk¸Qg�ü5�R®�� b }�}�~�g��fe<}%�Re�}���� b ��gP}i���I}i}�� b �/~ b cf~Q�R}���g������f��}�~�gP�j�|ü^ª��Re<��~ b ��c�}��,�iº�l

ý e�}�~��`¨ � �:}�~�g��ig�gk¯,�f®�¯,g �/� g�� b cf�<�v|��Id�g�¨�~�g��Q}�~�gk¸��Id�g�d�gkgk¯"�,®ne<�I}ig �/b ��g���¯ b d��f� � g���}���¨ b }�~��fe�}
�fe�}%�Re<}D��� b �ig`�Ðx b cfe�d�g ! l�+Q��~���¨��D���R®��,}D�,|R�G}\}�~<g BÅös�¤÷¼ö 
 �|öPb ��}�~�g��R}���g�����g����,|F}�~<g��jg��i}�d��,�j�,}��
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�<d�� � e<°qg �mb ��g��,°s~Ð�,|v}�~<g w «/gk¯,�f®oe�} b �f�<�Id�¸Bdse<�<�kl�ÈD� b ��}�~�ghg��Ids® b gkd#g�ü(�jgkd b�� g���}��k¬n�M�f� b } b ¯,gh¯I�,®oe�g��
�,|4��d�gD�<dsg��ig���}�� � g�°qdsg��,�ig b ���R}���g����#¨�~ b ®og:�<gkcf�I} b ¯,g�¯I�,®oe�g���� b cf�<�,®3�Ê�R}��<g���� b �R°qd�g��,�ig,l û¹}�°k�,�K�jg
g��,� b ®o¸��,�R��gkd�¯,g � }�~<�I}D°q� � �R�Id�g � }i��x b cfe�d�g ! l�¤�}�~�gkd�g#�Idsg � �,d�gJ�M�f� b } b ¯,gP¯I�,®oe�g����,|�� b ��x b cfe�dsg ! l�+^l
±�~ b �v®og�� � ��e<��}i����e<�2�Mg�°q}�}�~<�I}�}�~<gPd�g � ��¯I�,®]�,|µ�fe�}%�Re�}���� b �igP�,°q}�e<�,®o®�¸Q°k�,e<�ig����:d�g � e<°q} b �f� b �Qd��,�j�,}
�R}���g��s�kl
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x b cfe�d�g ! l�+ ÿ�g�°qd�g��,��g b �Q�R}��<g�����¨ b }�~�}�~<g�d�g � �`¯"�,®.�,|	�fe�}%��e�}���� b �ig,l

�mg�°k�,�»g��,� b ®�¸�}ig��i}Ê��e<°�~��Ì~�¸(�j�,}�~�g�� b ���R�,�ig � �f�Ä�fe�d�g�ü5�Mgkd b�� g��H}��,® � �I}��
¬D�,��¨��,� � �f��g b �
�^g�°q} b �f� ! l��^l��^loyIlù�mgm|��feR� � }�~R�I} �Z¦ï«5���  ¬ � � ¦ï«5�  , ¬P�,� � �ï¦ �(� � w lÉ� b �<°qgW�ï¦ �(� � w �
�   ¦ y��  "!�w ¬�¨3g�d�gÒúËg�°q}�}�~�g��^e<®o®�~H¸~�j�,}�~�g�� b �Ê%g�m��ðq��� «^1��I}Q��«
lÇ« w ®�gk¯,g�®��,|P� b cf� b ��°k�,�<°qg,llûË�
|��,°q}k¬�}�~�g�zrª�¯"�,®oe<g/�,|P}�~ b �h}ig���} b ��«
lÇ«,«f� w ¬ b l´g,l�¬�}�~�gkdsg b ��°q�f�R� bo� gkds�I��®�g/��eP�"�j�,d�}h|��,d�dsgÒúËg�°q} b �<c��m�"l
±�~^e<�k¬]�R�,��g � �f���fe�dPg�ü(�jgkd b3� g���}��,® � �I}�� b }P���"�jg��Ids��}�~<�I}P}�~�ghd�g � ��¯I�,®{�,|3�fe�}%��e�}P��� b �ig � g�°qd�g��,��g��
}�~�g��R}���g����D�,|F}�~<g�gk¯,�f®o¯,g � d��,�j�,}��kl�ûÒ} b �Dds�I}�~�gkdP��e�d2�Rd b � b �<c�}�~R�I}D}�~<g��ig�dsg�°ke�d�d�g��H}D�<g�e�d��
°q�f��}id��f®n®�gkds�
d�g�®�¸ � �,d�g��f�m�fe�}%�Re�}���� b �ighds�I}�~<gkd�}�~<�,��}�~<g b dPd�g�°ke�d�dsg���}#® b ��º
��}i�pg���°k���jg�|�d�� � �j�,}ig���} b �,®o®�¸p��}�e<°�º
� b }�eR�I} b �f�<�klÌ±�~ b � b �[�<d��,�R�I�R®o¸��jg�°k�,e<�igÊ�fe�}%�Re<}���� b �ig b �h���,} b �Ì}�~�g b d�°q�f�H}id��f®��,� � }�~<g¥�<d�gk|�gkd�d�g �
�,°q} b �f� b ���,®�¨���¸
� b cf���,d�g � ¨ b }�~¥�<d��,���I� b ® b }¹¸�«
loyIl�òr¯,�f®ne�} b �f�/}�~<g��/� � ���<}���}�~�g#°q�f�H}id��f®o®�gkd � g�� b cf�R��}i�
}�~�g��ig�° b ds°ke � ��}��,�<°qg��k¬P�<d�� � e<° b ��c�ds�,�M�,}���}�~<�I}�~<��¯,g#���i}ids�f��c�}ig�� � g��R°q¸�}i� � ��¯,g�|��,d�¨��Id � �,� � }�~<�I}
}�e�ds� � e�gP}i��gkd�d��,d�� b �Ê�,°q} b �f�p�ig�®�g�°q} b �f�]l

±�~<g��ig�gk¯,�f®�¯,g ��� g�� b cf�<�{g � ��®���¸ ! l �  �ig��<���,ds�§�f���,����¯,gkds�Ic,g�¨ b }�~��^l�¤ ! �,|M}�~�g � ®��
°k�I}ig � }i�#��g��<�ig
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(0,0) NW
(16.0%)

(0,1) N
(20.2%)

(0,2) NE
(14.7%)

(0,3) E
(17.6%)

(0,4) SE
(7.1%)

(0,5) S
(7.6%)

(0,6) SW
(4.6%)

(0,7) W
(12.2%)

x b cfe�dsg ! loyk« ÿ b �i}id b �Re�} b �f�Q�,|{�ig��<�i�,ds� b ��d��,�j�,}���gk¯,�f®�¯,g � ¨ b }�~Ê��� b ��¸��fe�}%��e�}��kl

°qg�®o®o�3�f��}�~�gD|�ds�f��}��,� � � bo� g��3�,|6}�~�g�d��,�j�,}kl§xRe<d�}�~�gkd�¬^g��,°s~Êds�,�M�,}vg � �R®o��¸
���I«
l�� r �,d�«
l�+  �ig��R�i�,ds�v}i�
�,�R�igkds¯,g�}�~�g#°qg�®o® �Rb d�g�°q}�®�¸Q�,~�g�� � �,|µ}�~�g�d��,�j�,}k¬<�,����~���¨�� b ��x b cfe�d�g ! loyk«
l
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�»~�g���}�~�g�ds�,�M�,}��:~<��¯,g�}i�B°q�f�H}ig�� � ¨ b }�~K�M�,}�~��ig��<���,d�¸K�,��¨3g�®o®v�,���fe�}%�Re�}���� b �ig,¬{�f��gQ¨v�fe<® �
g�ü5�Mg�°q}3}�~�g�ds�,�M�,}r�R}���g�����g��F}i���Mg�ds�I}�~�gkd��M�^�,d�lKH�e�d3g�ü(�jgkd b�� g���}�� b � �<b °k�I}ig�}�~<�I}r}�~�gD��¯,gkds�Ic,g���}���g����
�,|{}�~�gP�jg��i}�gk¯,�f®�¯,g � d�g�°ke�d�dsg���}���g�e<d��^°q�f�H}id��f®o®ogkds� b ���f�<®�¸Ê�^l�+,�^¬R¨�~ b ®�gD}�~�g��jg��i}�d�g�°ke<d�d�g��H}���g�e�d��
°q�f�
ª
}id��f®o®ogkd�~R�,���:d�g�®o�I} b ¯,g�®�¸�®���¨���}���g����v�,| ! l�+f�Hlv±�~�gDg�ü(��®o�,�<�I} b �f��|��,d�}�~ b �v�,�R�igkds¯"�I} b �f�Ê~R�,��}i� � �:¨ b }�~
}�~�g��<�I}�e<d�g��,|µ�ig��R�i�,d�¸��,� � �fe�}%�Re�}���� b �ig,l�û¹} � e<�i}��jgP���,}ig � }�~R�I}�}�~�gP¨v��¸�¨3g�~<��¯,g#�igk}�eP�Ê}�~ b ��cf�k¬
}�~�g��ig�}¹¨3�P��� b ��g��	�Id�g����,}{°q�,d�d�g�®n�I}ig � l§±�~ b �	®�g�� � �µ}i�D� b }�e<�I} b �f�<�	¨�~�gkdsg3}�~�gv}�¨v����� b ��g3�i�fe�d�°qg��µ°q�f��Ó b °q}
¨ b }�~�g��,°�~��,}�~�gkd�¬��,|�}ig���eR� � � b ��cD¨�~<�I}{}�~�g��,}�~<gkdF~<�,� � �f��g��,d b �H}ig�� � �{}i� � ��lµxR�,d b �<�i}��,�R°qg,¬f��eP�"�j�f�ig
}�~�g�ds�,�M�,}��ig��<�ig����Ê�j�|ü �<b d�g�°q}�®o¸p�,~�g�� � �,| b }��ig�®�|��,� � �I}i}ig � �<}���}i�?��e<��~ b }kl�¡.gk}#e<���,����e � gh}�~<�I}
}�~�g��j�yü b ���Icf� b �<��}#�/¨��,®o® ¬	¨�~ b °�~�°k�,e<�ig���}�~�g��,°q} b �f�Ð}i��|�� b ® lÊ�
eP�"�j�f�ig:}�~�gQ�ig��<�i�,d�}�~<�I} � gk}ig�°q}ig �
}�~�g��j�|ü/|�� b ®o���I}�}�~�g:��g�ü
}�} b�� g��i}igD�.l�¡.gk}�e<�D�,����e � g�}�~<�I}D}�~ b ��°s~<�,�<c,g b ���ig��<���,d�¸ b �P��e�}�®�g�� � ��}i�
�,�Ê�,°q} b ¯I�I} b �f�Ê�,|µ}�~�g�e<� b }v°q�,d�dsg��%�j�f� �<b ��c�}i���:d b cf~H}�}�e�ds�]lF±�~^e<�k¬ b |.}�~�gPd��,�j�,}�|��f®o®o��¨���}�~�g �<b °q}��I}ig��
�,|§}�~�g:��g�e�d��
°q�f�H}id��f®o®�gkd�¬ b }�°k�,�pg���°k���jg�|�d�� �Åb }���|�e�} b ®ogj�Re<��~ b ��c�l�)��`¨3gk¯,gkd�¬j®ogk}De<���,����e � g#}�~<�I}D}�~�g
�fe�}%�Re<} � gk}igkd ��b �<�I} b �f� � g�°s~<�,� b � � �,®o�i��|��,e<®�}����I}�}�~ b �D} b�� g:��}igD���,� � °s~��^�f�ig��P}�~<gh|��,d�¨��Id �W� �`¯,g
�,°q} b �f�Q��¯,gkd�}�~�gDd b cf~H}F}�e�d��]l§±�~HeR�k¬�}�~�g�d��,�j�,}k¬H¨�~ b °s~�°q�fe<® � ~<��¯,gPe<�ig � �ig��<�i�,d���� b ��g�}i��g���°k���jg�|�d�� �
b }���eR� � g�� b d��I�R®�g���}��I}ig,¬ b ���Icf� b �Êd�g�®�gkcf�I}ig � }i� b }���g��Ids® b gkd�|��I}ig,l

ÈD®�}�~��fe�cf~�}�~ b �Pd�g��,���f� b ��c ��b cf~�}#�se�c,c,g��i}#}�~R�I}�}�~�g�d��,�j�,}��#¨ b ®o®{~<��¯,g � e<°s~Ð~ b cf~�gkd��R}��<g����ig�� b |



+,�

�f��g��,d��j�,}�~B�i�fe�ds°qg��D�,|F��� b �ig��Id�g�d�g � �`¯,g � ¬j�fe�dDd�g���e<®�}�� b � �Rb °k�I}ig��,}�~�gkd�¨ b �ig,l�±�~�g��R}��<g����ig����,|F}�~�g
w «Pd�g�°ke<d�d�g��H}F��g�e�d��
°q�f��}ids�f®o®�gkds�{¨ b }�~h�,� � ¨ b }�~<�fe�}{}�~�g���� b ��g��k¬��Id�g���~<��¨�� b �:x b cfe�d�g ! loy,yIlrÈD�F°k�,���jg
�,�R�igkds¯,g � ¬�}�~<g#d�g � �`¯"�,®µ�,|§�j�,}�~p|��,d � ���,|F��� b ��g�®�g�� � }i�Q� � g�°qd�g��,�ig b �/�R}���g����kl�È�®o����¬R}�~�gkd�g:���"�jg��Id
}i�h�jg b �<�i}��,�<°qg���¨�~�gkd�g�}�~�gPd�g � �`¯"�,®6�,|.�f��gP|��,d � �,|{��� b �igP�,°q}�e<�,®o®o¸�®�g�� � ��}i���,� b �<°qd�g��,�ig b ���R}��<g����kl
)D��¨vgk¯,gkd�¬�}�~<g��ig��R}���g���� b �<°qd�g��,�ig������"�jg��Id�}i���jgPds�I}�~�gkd�� � �,®o® b � � �Icf� b }�e � g,l
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x b cfe�dsg ! loy,y z{gkd�|��,d � �,�<°qg��,|Mgk¯,�f®�¯,g � dsg�°ke�d�d�g��H}F��gk}�¨v�,d�º
�§gk¯I�,®oe<�I}ig � ¨ b }�~h�,� �
¨ b }�~<�fe�}���� b �ig��kl

�mg:°k�,����e"�"�j�,d�}�}�~�g��ig��,�R�igkd�¯I�I} b �f�<���H¸Ê�i}��I} b ��} b °k�,®o®�¸��,�<�,®�¸Íú b ��c��fe<d�d�g���e<®o}��kl3xR�,d b �R�i}��,�<°qg,¬<¨vg
}ig��i}ig � }�~�g�~H¸~�j�,}�~�g�� b ��}�~<�I}�}�~�g�ds�,�M�,}���}���g����ig�� � g�°qd�g��,�ig�¨�~�g��m�j�,}�~m��� b �ig����fe�ds°qg��#�Idsg�� b�� e<®�}��"ª
��gk�fe<�s®�¸�d�g � �`¯,g � lK�mgÊ|��fe<� � }�~<�I}:}�~�g � �I}��m�seP�"�j�,d�}ig � }�~ b �:~�¸(�j�,}�~�g�� b ���I}���� b cf� b ��°k�,�<°qg�®�gk¯,g�®
�¤§ «5�Ç«,«,«�yIlD)�g��R°qg�¨ b }�~ b��m� g��<�ig#°q�f�
� � g��<°qg#¨vg:°k�,�B°q�f�R°k®oe � g�}�~R�I}�}�~�g�gk¯,�f®�¯,g � d��,�j�,} � g�� b cf�<�
d�g�®�¸�~<g���¯ b ®�¸��f���M�,}�~#|��,d � �.�,|R}�~�gv�<� b �ig,¬I�,� � }�~<g b d<úi� b �H}.d�g � ��¯I�,®^®og�� � �6}i�P�D�i}��I} b �i} b °k�,®n®�¸P� b cf� b �M°k�,��}
� g�°qd�g��,��g b ��d��,�j�,}��R}��<g����kl

±�~<g��ig�gk¯,�f®�¯,g �B� g�� b cf�R��e<�ig ! l !� �ig��<���,ds���f�p��¯,gkds�Ic,g,l�ÈD��¨ b }�~Ê�fe�d�g��Ids® b gkd�g�ü(�jgkd b�� g���}��k¬�}�~<g��ig
d��,�j�,}���c,g��<gkds�,®o®�¸��<d�gk|�gkd�}i��eR�ig��ig��<�i�,d���®��
°k�I}ig ��b �/|�d��f�H}��,� � �f�/}�~�g#� bo� g����,|{}�~�g�ds�,�M�,}�%�¤ w l � r �,|
}�~�g#��g��<�i�,ds�q1r�,����~���¨�� b ��x b cfe�d�g ! loy��^l

±�~<g��I�j�`¯,g/d�g���e<®o}��:¨3gkd�gÊ�,�R}�� b ��g � ¨ b }�~Ìdsg�°ke�d�d�g��H}h��g�e�d��
°q�f��}ids�f®o®�gkds�kl��mg � g��H} b �f��g � g��Id�® b gkd
}�~<�I}�d�g�°ke<d�d�g��H}���g�e�d��
°q�f��}ids�f®o®�gkds� � �h���,}���gkg � }�~�g��Mg��<gq�R}����,|µ�<� b �igh%�g,l´c�l�¬R}�~�g b d��<�f�
ª � gk}igkd ��b � b � � 1
}i��g���°k���jgB|�d�� � |�e<} b ®�g�� b }�e<�I} b �f�<�kl ûÒ�<��}ig�� � ¬�}�~�gk¸(°k�,�Kú�e �<b ° b �fe<��®�¸�e<�igB}�~�g b d�dsg�°ke�d�d�g��H}Q® b ��º
�h}i�
b �H}igkds®�g���¯,g � ��¯,g��Ê�,� � }�e�ds�<��lhûÒ� � gkg � ¬�}�~�gp�R}���g�����g����,|�}�~<gpgk¯,�f®�¯,g � ds�,�M�,}����jg��Id�}ig���} b�� �f�H¸�}i�
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(0,0) NW
(21.1%)

(0,1) N
(22.0%)

(0,2) NE
(16.6%)

(0,3) E
(13.0%) (0,4) SE

(4.0%)

(0,5) S
(5.8%)

(0,6) SW
(4.5%)

(0,7) W
(13.0%)

x b cfe�dsg ! loy�� ÿ b �i}id b �Re�} b �f�Ì�,|P�ig��<���,ds� b �(d��,�j�,}���gk¯,�f®�¯,g � ¨ b }�~(��� b �i¸Y�ig��<���,ds�
�,� � �<� b �i¸��fe<}%�Re�}��kl

}�~�g:|��,°q}�}�~<�I}�d�g�°ke�d�dsg���}P��gk}¹¨3�,d�º
�Pgk¯,�f®�¯,g � ¨ b }�~��fe�}P��� b �ig\�jgkd�|��,d �¨� e<°s~��jgk}i}igkd�}�~<�,��}�~<�f�ig:}�~<�I}
~<��¯,g�}i� � g��,®.¨ b }�~B��� b �ig,l�±�~He<��¬���� b ��g#~<� � �jgkds��d�g�°ke�d�d�g��H}��<g�e�d��
°q�f��}id��f®n®�gkds�k¬ b ��}igkds|�gkd b ��c�¨ b }�~�}�~�g
�j�|ü^ª��Re<��~ b ��c:�I� b ® b } b g��3�,|§��eR°s~Êd��,�j�,}��kl

�»~<�I}§�I�j�fe�}	|�gkg � ª�|��,d�¨��Id � �<gk}�¨v�,d�º^����� b ®o®f}�~<g��ig���gk}�¨v�,d�º
�	�jg���gq��}.|�d�� � }�~�gv� �R�<b } b �f�#�,|���� b ��g`�
x b cfe�d�g ! loy��P�s~���¨��{}�~<g��R}���g����ig��{�,|�}�~�g��jg��i}{|�gkg � ª�|��,d�¨��Id � ��g�e<d��^°q�f�H}id��f®o®ogkds��%�¨ b }�~h���P~ bo�R� g���eR� b }��q1
}�~<�I}3¨3gkd�g�|��feR� ��b ��g��,°s~Q�,|j}�~�g w «�gk¯,�f®oe�} b �f�R�Id�¸:dse<�<�klKH���g�°k�,��°k®�g��Id�®�¸h�igkg�}�~�g � g�°qd�g��,�ig b �h��}���g����
¨�~�g��#�f��gr�,dµ�j�,}�~#��� b �igr�i�fe�d�°qg��	�Id�g3d�g � �`¯,g � lFûÒ�#|��,°q}k¬ b }	���"�jg��Ids�6}�~<�I}µ}�~�g3d�g � ��¯I�,®H�,|��fe�}%�Re�}µ��� b �ig
°k�,e<�ig���� � �Id�º,g �/� g�°qd�g��,�ig b ����}���g����k¬�¨�~ b ®�g�}�~�gPd�g � �`¯"�,®6�,|{��g��<�i�,d�¸Q��� b �ig�~<�,��® b }i}�®�g�g	 jg�°q}klr�»~�g��
�j�,}�~���� b �ig��i�fe�d�°qg��r�Id�g�d�g � ��¯,g � ¬H}�~�g��R}���g����r�,|jg��,°s~���g�e�d��
°q�f�H}id��f®o®�gkd � d����R�F}i�����"�<d��yü b3� �I}ig�®�¸h«
l w l

±�~<g��ig �Rb  Mgkdsg��<°qg��{�Id�gv°k®og��Idµgk¯,g��:}i��}�~�g��<�Iº,g � gk¸,g,l§È(��}��I} b �i} b °k�,®
�,�<�,®�¸
� b �.�,|R�fe�d � �I}����,®o®��`¨��{e<�
}i�:°q�f�<°k®oe � g�¨ b }�~�c,d�g��I}v°q�f��� � g��<°qg:%g��§ «5�Ç«,«,«,«�y"1F}�~<�I}v}�~�g�dsg � ��¯I�,®R�,|.�f��g��,d��j�,}�~���� b �ig��i�fe<ds°qg��
d�g���eR®�}�� b �B� � g�°qdsg��,�ig b �p�R}���g����kl�±�~He<��¬M��� b �ig\��®o��¸
���Q°qd b } b °k�,®µd��f®�g b �p}�~�g��R}���g����D�,|r|�gkg � ª�|��,d�¨��Id �
��g�e�ds�^°q�f�H}id��f®o®�gkd����,� �/b }���d�g � ��¯I�,®6d�g���eR®�}�� b �Ê���i}��I} b �i} b °k�,®o®�¸Q� b cf� b ��°k�,��} � g�°qd�g��,�ig b �Q��}���g����kl

H�e<dµg�ü5�jgkd b�� g��H}��µ}�~HeR�§��~���¨Y}�~R�I}§gk¯,�f®oe�} b �f�[�<ds� � eR°qg�� � g�� b cf�<�µ}�~<�I}§�`¯,gkds°q� � g��,dr���&�<d����<d b �I}ig�®�¸
g�ü5�R®�� b }�}�~�g�°q�f�<��}ids� b �H}�� b�� �j�f�ig � �^¸�}�~�gPds�,�M�,}��,� ��b }���g���¯ b d��f� � g���}kl§xR�,d b �<��}��,�<°qg,¬�¨�~�g����ig��<���,ds�
�Id�gB|��,eR®�}�¸,¬�gk¯,�f®ne�} b �f� �<b ��°q�`¯,gkds�Qd��,�Re<�i} � g�� b cf�R��}�~<�I} b �H¯,�f®�¯,g � eP�R® b °k�I} b �f�Y�,|#�ig��<���,ds���,®o�f��cKº,gk¸
�<b�� g��<� b �f�<���Id��fe<� � }�~<gÊd��,�j�,}klK�»~�g��Ì}�~�g/�,°q} b �f����g�®�g�°q} b �f� b �:�,����e � g � }i�m�jg��<� b �i¸,¬Fgk¯,�f®oe<} b �f�
�<b �s°q��¯,gkds����g�e�ds�^°q�f�H}id��f®o®�gkd � g�� b cf�<��}�~<�I}P�Id�g[#^e b }ig �Rb  Mgkdsg���}klDx<�,d�g�ü
� � �R®�g,¬M}�~�g�gk¯,�f®o¯,g � d�g�°ke�d�d�g��H}
��g�e�ds�^°q�f�H}id��f®o®�gkd�� � ���<�,}�eR�ig:d�g�°ke�d�d�g��H}P® b ��º
��}i� b ��}igkd�®�g���¯,g � �`¯,g��#�,� � }�e�d��<�kl�ûË�<�i}ig�� � ¬]}�~<gk¸pd�g�®o¸
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x b cfe�dsg ! loy�� z{gkd�|��,d � �,�<°qgh�,|3}�~�gh�jg��i}�gk¯,�f®o¯,g � |�gkg � ª�|��,d�¨��Id � ��gk}¹¨3�,dsº^��%�¨ b }�~
����~ bn�<� g���e<� b }��k1{gk¯I�,®oe<�I}ig � ¨ b }�~Ê�,� � ¨ b }�~��fe�}���� b �ig��kl

�f��}�~�g��,°q} b �f� � gk}igkd ��b �<�I} b �f�»gkd�d��,d���}i�Yg���°k���jg�|�ds� � �M�,}ig��H} b �,®o®o¸Z�i}�e<°sºÄ� b }�e<�I} b �f�<��ló� b3��b ®o�Ids®o¸,¬
|�gkg � ª�|��,ds¨v�Id � ��g�e�d��
°q�f�H}id��f®o®�gkds�:g�ü5�R®�� b }��i¸^��}ig � ��� b ��gÊ}i�K�I}i}�� b ��dsg�®o�I} b ¯,g�®�¸Ì~ b cf~Ì��}���g����ig��h�f�(}�~�g
�j�|ü^ª��Re<��~ b ��c�}��,�iº�l

ÖFÕoÖ ÷mè�ãIá
çvã"ã"è�à.é

ûË��}�~ b ��°s~<���R}igkd�¨vgp~<��¯,g�g�ü
}ig�� � g � ±.g�®o®ogkd|þÇ���j�|ü^ª��Re<�s~ b ��c�}��,�iº��,®��f�<cK�igk¯,gkds�,® b�� �j�,d�}��,�H} �<b ª
� g��<� b �f�<��¨�~ b °�~]¬ b �B�fe�d���� b � b �f�6¬ � �Iº,g���}�~�g:}��,�iº � �,dsg ÷¼ö 
,�SC �³ù C � l�x b ds�i}D¨3gh�i}�e �<b g � }�~�g:g	 Mg�°q}��,|
|�gkg � �R�,°�º b ��}�~�g � g�� b cf���,|�g	 Mg�°q} b ¯,g/�j�|ü^ª��Re<��~ b ��cp�jg�~<��¯ b �,ds�klÌ±�~HeR�k¬ b �Y°q�f�H}ids�,�i}�¨ b }�~Ì}�~�gÊ�j�|ü^ª
�Re<�s~ b ��cmd��,�j�,}����,| � ~<���R}igkdQ�^¬�}�~<g��ig�d��,�j�,}���~<��¯,gB��� b�� ��®�gÊ|�gkg � �R�,°�º � g�°s~<�,� b � � }�~R�I}Q� b cf�<�,®o�
}�~�g � b |r}�~�g b dP�,°q} b �f�<��|�� b ® b �B}�~�g:g���¯ b d��f� � g���}kl:�
e<°s~m� b }�e<�I} b �f�<�D�Id b ��g b �p}�~<d�gkg �<b  jgkd�g���}D¨���¸
� b �
}�~ b �#g���¯ b d��f� � g���}:�,� ��b �<°k®oe � g��I}i}ig � �<}�� � � � gQ�^¸�}�~�g�ds�,�M�,}�}i� � ��¯,g b �H}i�B�p¨��,®o® ¬Z�Re<��~Ð���j�|ü
b �H}i�B�p¨��,®o® ¬{�,d[�Re<��~K}�¨v�B�,d � �,dsg��j�|ü
g��:�I}:}�~�gQ�s� � g�} b3� g,lp�»~�g���}�~�g��ig�� b }�eR�I} b �f�<���Id b �ig��,� �
}�~�gh�,°q} b �f�m°�~��f�ig��m�^¸�}�~�g:d��,�j�,}�|�� b ®o�k¬M}�~�g:|�gkg � �R�,°�º � g�°s~R�,� b � � |��,ds°qg��P}�~�g:d��,�j�,}�}i��}�e�ds� b �B}�~�g
��g�ü
}�} b�� g/��}igD�6lZ±�~^e<�k¬v}�~�g��Rd�g��ig��<°qgÊ�,|�}�~�g/|�gkg � �R�,°sº � g�°s~R�,� b � �©� �Iº,g���}�~�g/ds�,�M�,}�� � �,d�g/gk|�ª
��° b g��H} b ��}�~�g b d�g�ü^g�°ke�} b �f�Ì�,|�}�~�g�}��,�iº�� b �<°qgQ}�~�gk¸K¨��,�i}igÊ®�g�����} b�� g���e�ds��e b ��cÊ|�e<} b ®�g � ��¯,g��kl�H�e�d
d�g���eR®�}�� b � �<b °k�I}ig:}�~<�I}P¨�~�g�����e<°s~K� � g�°s~<�,� b � � b �P��¯I� b ®o�I��®�g,¬]gk¯,g��m|�gkg � ª�|��,ds¨v�Id � �<g�e�d��
°q�f��}id��f®n®�gkds�
� g � �f�R�i}ids�I}igP~ b cf~<®o¸hg	 Mg�°q} b ¯,gP�j�yüHª��ReR��~ b ��c��jg�~<��¯ b �,ds�klFûË����e<°s~Ê°k�,��g��k¬��f�<°qgP�:�j�|ü b � � gk}ig�°q}ig � ¬<}�~�g
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d��,�j�,}��Pº,gkgD���Re<��~ b ��c b }�eR��} b ®{�,���,°q} b �f��|�� b ®oe�d�g b �P� b cf�<�,®�g � �^¸p}�~�gh|�gkg � �R�,°sº � g�°s~<�,� b � � l:�»~�g��
}�~ b �v~<���"�jg��<��¬�}�~�g�d��,�j�,}��v� b�� �R®o¸�}�e<ds���,� ��� ��¯,g���¨���¸,lv±�~ b �r�jg�~<��¯ b �,d b � b ����}��Id�º�°q�f�H}ids�,�i}�}i�:}�~�g
�jg�~<��¯ b �,ds��¨vg��,���igkd�¯,g � ¨ b }�~��fe<}�}�~�g�|�gkg � �R�,°�º � g�°s~<�,� b � � ¬M¨�~ b °�~ b ��¯,�f®�¯,g � °q� � ��® b °k�I}ig � ¨v��¸^���,|
b �H}igkds®�g���¯ b �<c � �`¯,g��r�,� � }�e�d��<�klµxRe�d�}�~�gkd�¬,gk¯,g��hd�g�°ke�d�dsg���}§��g�e�ds�^°q�f�H}id��f®o®�gkd��	gk¯,�f®o¯,g � ¨ b }�~:�D|�gkg � �R�,°�º
� g�°�~<�,� b � � ~<��¯,ghds�I}�~�gkd �<b  Mgkd�g��H}��i}idse<°q}�e�dsg���|�d�� � }�~�g:�f��g���gk¯,�f®�¯,g � g��Ids® b gkd�¬j�,� � ���"�jg��Id�®o�Id�c,g�®o¸
b �<°k® b ��g � }i��¨��Id � � � ��¯ b ��c�|��,d�¨��Id � lF±�~^e<�k¬����,}��f�R®�¸ � �^g���gk¯,�f®oe<} b �f� � g�� b cf���Mg�~R��¯ b �,ds� b �Ê® b ��gD¨ b }�~
}�~�g�°q�f�<�i}ids� b �H}����,|§}�~<g�g���¯ b d��f� � g���}k¬��Re�} b }��,®o�i���M� � �����`¯,g�®6¨���¸
�D�,|{� � ���<} b ��c�}i�Q°s~<�,�<c,g�� b �Ê}�~�g
g��H¯ b ds�f� � g��H}��,®6°q�f�<�i}ids� b ��}��kl

�mgD�,®o�i��g�ü5�R®��,d�g � }�~�g�e<�ig��,|jgk¯,�f®oe<} b �f� b �:}�~<g � g�� b cf���,|M}�~<g�d��,�j�,}r�ig��<���,d�¸���¸^�i}ig � l�ûÒ�G���Id�} b °ke
ª
®o�Id�¬,¨vg�gk¯,�f®�¯,g � }�~�g��He � �jgkd�¬��R®n�,°qg � g���}k¬^�,� � ds�,��c,g��,|M}�~�g�d��,�j�,}F�ig��R�i�,ds�k¬ b ��� �R�<b } b �f��}i� � g�� b cf� b ��c
}�~�g:��g�e�d��
°q�f�H}id��f®o®�gkd�lD±�~ b �����"�<d��f�,°�~��<d�� � e<°qg � �Q�^e � �jgkdD�,| b �H}igkd�g��i} b �<c�d�g���eR®�}��kl��mg:|��fe<� � }�~<�I}
}�~�gQ�j�|ü^ª��Re<��~ b ��c/}��,�iº �Rbo� �<�,}�d�g$#^e b dsgQ¤p�ig��<�i�,ds���,� � g��,°s~Ì�,|��fe�d:gk¯,�f®oe�} b �f�<�Ids¸mdse<�<�\�<d�� � e<°qg �
d��,�j�,} � g�� b cf�<�:}�~<�I} � � � g�e<��g/�,|�|�gk¨vgkd�}�~<�,�Ä¤m�ig��<���,ds�kllûÒ}���~<�fe<® � �jg¥�j� b ��}ig � �fe�}�}�~<�I}�}�~�gkd�g
¨��,������g�ü(��® b ° b }'�<d�g�����e<d�g�}i�`¨v�Id � ��e<� b ��c�|�gk¨vgkd#�ig��<�i�,d��P�,� � }�~�gh���<} b���b ú��I} b �f�B�,|r}�~�g��^e � �Mgkd����,|
�ig��<���,ds�D¨v�,���,� ö � ö�÷ ��ö�ø<ù � ÷ ��� ö�÷�ù�u �,|3}�~ b ���i¸
�i}ig � l#�mgh�jg�® b gk¯,g�}�~<�I}P~<��¯ b ��c�|�gk¨vgkd��ig��<�i�,d��P®�g�� � �
}i��®�g��s�igkd��ig��<���,d�¸Ê°q�f�
Ó b °q}��,� � ~�g��<°qg b ��|���¯,�,dsg � �^¸�gk¯,�f®oe�} b �f�]l3ûÒ�Ê}�~ b ��d�gkcf�Id � ¬R}�~�g#�ig��<���,d�¸ � g�� b cf�
�<d��,��®�g �Éb ��� b�� �R®o¸h}�~�g ¼¤ö 
 ù��º÷�ö#�|ö � ö��yù C�� ø � ÷ � ½ � ö � b �Ê� �Rb  Mgkdsg���}�cfe b ��g,lF±�~ b ���i}�e � ¸��,®o�i��°q�f�
��d � g �
�fe�d b �H}�e b } b �f��}�~<�I}P�ig��<�i�,ds�D®��
°k�I}ig � }i����g��<�ig:°qg�®o®o�D�,~�g�� � �,� � }i��}�~�g:� bo� g����,|F}�~<g�d��,�j�,}!�<d��,�R�I��®�¸
�R®o��¸Q� � �,d�g�� b cf� b ��°k�,�H}�d��f®�g b ��}�~�g b dq�Mgkds|��,d � �,�<°qgP}�~<�,�/�ig��R�i�,ds��®��
°k�I}ig � �jg�~ b � � }�~<gPd��,�j�,}kl

x b �<�,®n®�¸,¬H¨vg�°q�f�<� bn� gkd�g � }�~�g � g�� b cf�Q�,|µd��,�Re<��}3d��,�j�,}��jg�~<��¯ b �,ds� b �Q}�~�gX�<dsg��ig��<°qgP�,|.}¹¨3��º b � � �r�,|
��� b ��g,lD� b �<°qg���� b �ig b ��� � � b �<d�g��ig��H} b �/}�~�g�dsg��,®³ª�¨3�,d�® � ¬R}�~ b ��°q�f�<� bo� gkds�I} b �f� � �Iº,g��D}�~�g#�j�yüHª��ReR��~ b ��c
}��,�iº��p® b }i}�®�g � �,d�g�d�g��,® b �i} b °Il��mg b ��}id�� � e<°qg � }�¨v�p|��,d � �#�,|��<� b �ig b �K�fe�d���¸^�i}ig � ¬	�f��gQ°k�,e<�ig � �H¸
�ig��<���,d�|��,eR®�}����,� � }�~�g��,}�~<gkd�°k�,e<�ig � �^¸Qgkd�d��,ds� b ��}�~�g � gk}igkd ��b �<�I} b �f���,|µ}�~�gPd��,�j�,}��,°q} b �f�]l�ûË�Êg��,°�~
°k�,�ig�¨3g�|��fe<� � }�~R�I}�gk¯,�f®oe�} b �f� �<b ��°q��¯,gkds� � g�� b cf�<��}�~<�I}��Id�g�¨3g�®n®.� � ���<}ig � }i�Qg	 Mg�°q} b ¯,g�®o¸�~<�,� � ®og�%��,d
g�ü5�R®�� b }q1j}�~�g���� b �ig,lµx<�,d b �<�i}��,�R°qg,¬ b |�}�~�g��ig��<�i�,ds�{�Id�gv|��,e<®�}�¸,¬,gk¯,�f®ne�} b �f�Y�<d�� � e<°qg��	d��,�j�,}��.}�~R�I}µg � �R®���¸
}�¨v�Z% ��� � gk} b�� g���}�~�d�gkgI1��ig��R�i�,ds�h}i�K��g��<�ig/}�~�g/°qg�®n® b��m� g �Rb �I}ig�®�¸Ð�,~<g�� � �,|�}�~�gÊd��,�j�,}kltûË�Yg	 jg�°q}k¬
gk¯,�f®oe�} b �f� �Rb ��°q��¯,gkd���d��,�Re<�i} � g�� b cf�<��}�~R�I} b ��¯,�f®o¯,g�}�~<g BI� ���lC � 
 ù C � ø �,|3}�~�g ¼ 
 � � ù�uì÷¼ö�� � �Í÷i�Ýö % �<� � g�®�¸
}�~�g��ig��<�i�,ds�k1 b �Êº,gk¸ �<b d�g�°q} b �f�<���Ids�fe<� � }�~�g�d��,�j�,}kl3î��<® b º,g��ig��<�i�,d�¸Ê��� b �ig�¨�~ b °s~/°k�,�p�jg�°q�fe<��}igkdsg �
�^¸ � g��,�<���,|§d�g��i�fe�ds°qg � eP�R® b °k�I} b �f�]¬��fe�}%��e�}���� b ��g#°k�,�<���,} �<b d�g�°q}�®o¸��jg�°q�feR��}igkd�g � �^¸Êgk¯,�f®oe�} b �f�]l¬ûË�
}�~ b �:°k�,�ig,¬3gk¯,�f®oe�} b �f� �<b ��°q��¯,gkds�:ds�,�M�,}��:}�~R�I}:�IdsgQ¯,gkds¸Ð�i}id��f�<cf®�¸�� b �,��g � }i�`¨v�Id � � � �`¯ b �<cp|��,d�¨��Id � l
±�~�g���g � g�� b cf�R��d�g�®�¸�~�g���¯ b ®�¸Q�f�/}�~�g#�fe�}%�Re�}���� b �igP}i���i}i���p}�~�g � |�d�� �Ïb �<°qg������,�H}�®�¸ � ��¯ b ��ch|��,d�¨��Id �
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�,dDd�gD�jg��I} b ��c�|�e�} b ®�g#|��,d�¨��Id ��� ��¯,g��klD±�~ b � � gD�jg�� � g��<°qg b ��g��,� b ®o¸ b ®o®oe<�i}id��I}ig � ¯ b ���i}��I} b ��} b °k�,®.�i}�e �<b g��
}�~<�I}h��~��`¨3g � }�~<�I}�}�~�g�d�g � �`¯"�,®v�,|��fe<}%�Re�}:��� b �ig�d�g���e<®�}�� b �Ð�B� b cf� b ��°k�,�H} � g�°qd�g��,�ig b ��}�~<g���}���g����
�,|�}�~�g�°q�,d�d�g��2�M�f� �<b ��c/ds�,�M�,}klB�»~�g����M�,}�~Ðº b � � �#�,|���� b �igQ�Id�g1�<d�g��ig��H} b ��}�~�g��i¸
�i}ig � ¬§gk¯,�f®oe<} b �f�
�<b �s°q��¯,gkds� � g�� b cf�R�§}�~<�I}3�Idsg�}�� b ®��,dsg � }i�#g�ü5�R®�� b }F}�~�g � l§±�~ b � b ���R�Ids} b °ke<®o�Ids®o¸�gk¯ bo� g��H} b �h|�gkg � ª�|��,d�¨��Id �
��g�e�ds�^°q�f�H}id��f®o®�gkd���}�~<�I}�e<�igP}�~ b ����� b �igP}i��g���°k���jg�|�ds� � |�e<} b ®�gX�Re<��~ b ��c:� b }�e<�I} b �f�R�kl

ûË��}�~ b ��°s~R���<}igkd�¨vgp~R��¯,g�e<�ig � }�~<g�gk¯,�f®oe�} b �f�<�Id�¸Y���"�<d��f�,°�~(}i� � g�� b cf����g�e�d��
°q�f�H}id��f®o®�gkds���,� �
�ig��<���,d�¸��i¸
�i}ig � ��|��,dP�j�|ü^ª��Re<��~ b ��c�d��,�j�,}��klÖûË�Bg��,°s~�°k�,��gh¨3g�~<��¯,g��,�<�,®�¸Íúkg � }�~�g:g � � b d b °k�,®.d�g��se<®�}��
�,� � ~R��¯,g�|��fe<� � }�~R�I}Fgk¯,�f®oe�} b �f� �<b ��°q�`¯,gkds�r���`¯,g�®<¨���¸
�F�,|jg�ü5�R®�� b } b �<c�}�~�g�g���¯ b d��f� � g���}��,®<°q�f�R�i}ids� b �H}��
�,� � }�� b ®��,d b ��c/}�~�g � g�� b cf�<��}i��� � ���<}J�jgkd�|�g�°q}�®�¸m}i�B}�~�gQg���¯ b d��f� � g���}�� b ��#^e�g��i} b �f�]l�ÈD®�}�~��fe�cf~Ð}�~�g
g�ü
}ig��<� b �f�<�r}�~<�I}F¨vg�~<��¯,g�g�ü5�R®��,d�g � ~�gkd�g � �Iº,g�}�~�g�}��,�iº � �,d�g�d�g��,® b �i} b °I¬f}�~�gkdsg b �F�,���,}�~<gkd b�� �M�,ds}��,��}
�<b�� g��<� b �f�Ì}�~<�I}�¨3gB~<��¯,g b cf���,dsg � lZ�mgB~<��¯,g��,����e � g � }�~<�I}�}�~�g�ds�,�M�,}���~<��¯,gB�,� b ��g�ü
~R�,e<�i} b �R®og
�i�fe�d�°qgÊ�,|�g���gkdsc,¸�}�~R�I}��,®o®���¨��h}�~�g � }i�K�se�d�¯ b ¯,g�}�~�d��fe�cf~Ì}�~�g b dhg���} b dsg/� b�� e<®o�I} b �f��} b�� g,l�±�~ b � b �
b �Ä°q�f��}id��,�i}�}i� � �f�i}�dsg��,®³ª�¨3�,d�® � � b }�e<�I} b �f�<��¨�~�gkdsg�}�~�g�d��,�j�,}�� � e<��}��jg � g�� b cf��g � º,gkgD� b ��cÌ��e<°�~
g���gkd�c,¸p°q�f�<� bo� gkd��I} b �f�<� b � ��b � � l�x<�,d b �<�i}��,�<°qg,¬Md�g��,®³ª�¨v�,ds® � �ig��<�i�,d���d�g$#^e b dsg�g���gkd�c,¸Ê}i�����jgkds�I}ig,l�ûË�
��e<°�~�����°qg��R�Id b ��¬]e<�<��g�°qg��s���Id�¸/�,d b d�dsg�®�gk¯"�,�H}���g��<�i�,ds� � e<�i}D�Mg �<b ��°k�Id � g � %��,dP�i¨ b }�°s~�g � �� �1��^¸/}�~�g
d��,�j�,}kl&� b���b ®o�Ids®�¸,¬reR�ig�®�g�����e<� b }�� � e<�i}��Mg �<b ��°k�Id � g � |�ds� � }�~�gB��g�e�d��
°q�f��}ids�f®o®�gkds�kl»È �^e � �jgkd��,|
d��,�j�,} � g�� b cf�<�X�<d�g��ig��H}ig ��b ��}�~ b �P°s~<���R}igkd b �<°k®ne � g�g�ü
� � ��®�g��P�,|���e<°�~mg�ü
°qg��s�ig���¨�~<gkd�g��ig��<�i�,d����,� �
e<� b }��h�Id�g/d�gk}�� b �<g � �H¸�}�~�g/ds�,�M�,}k¬v�Re�}��Idsg���gk¯,gkd�e<��g ��b �Y�,�H¸�|�dse b }i|�e<®v°q� � �Re<}��I} b �f�]l��mgB��gkg �
� g�°�~<�,� b � � �r}i�:° b ds°ke � ¯,g��H}v��eR°s~ � g�� b cf�<�r|��,eR®�}��klFûÒ� � ~<���<}igkd w ¨3gD¨ b ®o®5��e�ds��e�g��f��gD�se<°s~Q���"�<d��f�,°�~
}�~<�I} b�� �j�f�ig��rg���gkd�c,¸m�jg��<�,®o} b g��r�f��}�~�gDd��,�j�,}v°q� � �M�f�<g���}����,� � e<�ig��vgk¯,�f®oe�} b �f��}i� �<b �s°q��¯,gkd�g���gkd�c,¸Hª
gq��° b g��H} � g�� b cf�<�kl
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±�~<g�d��,�j�,}��#�,� � �jg�~<��¯ b �,d��Pgk¯,�f®�¯,g �Ìb � � ~<���<}igkds���/�,� �Ð! ¨vgkd�g����,} � g�� b cf��g � }i�B�jg�gq��° b g��H}
e<�igkd����,|�g���gkd�c,¸,lAûÒ�R�i}ig�� � ¬ b }#¨��,� b3� �R® b ° b }�®�¸��,����e � g � }�~R�I}#}�~�gQ�j�|ü^ª��Re<��~ b ��c�d��,�j�,}����,®�¨���¸
�:~<� �
g����fe�cf~pg���gkd�c,¸�}i�Q~�g�®���}�~�g � �igkg�}�~�d��fe�cf~�}�~�g b dX#He��,}����,|§�j�|ü^ª��Re<��~ b ��ch} b�� g,l�ûÒ��}�~ b �D°s~<���R}igkd�¨vg
°q�f�<� bn� gkd�}�~�g#°k�,��g#¨�~�gkdsgP}�~�g�d��,�j�,}���~R��¯,g���® b���b }ig � � � �feR��}��,|µg��<gkd�c,¸Ê�,� ��� e<�i} � �Iº,g�úie �Rb ° b �fe<�
e<�igÊ�,|�}�~�g b d�® b���b }ig � d�g���gkd�¯,g��kl(�mgp�i}�e � ¸�}�~�gÊd��f®�gÊ�,|�gk¯,�f®oe<} b �f� b �Ì}�~�g � g�� b cf�Y�,|���e<°�~Yg���gkd�c,¸Hª
gq��° b g��H}�d��,�j�,}��klv�mg��,®n�i���i}�e � ¸�}�~�g#gk¯,�f®oe�} b �f���,|µds�,�M�,} � g�� b cf�<��¨�~�g��¥�j��¨vgkd��i�fe<ds°qg����Id�g\�<d�g��ig��H}
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� gk}ig�°q}�¨��,®o®o�:%��Æ1�¬6�j�|ü
g��h% ý 1�¬.�,� � �j��¨vgkd#�i�fe�d�°qg��h%�z�1�l]�»~�g���}�~�g��ig��ig��R�i�,ds� � gk}ig�°q}#�,���,��úËg�°q}��,|
}�~�g b d�}¹¸~�jg,¬�}�~�gk¸��<d��`¯ bo� gD�:¯I�,®oe�g��,|{¥hy�}i�h}�~�gP��g�e�d��
°q�f��}ids�f®o®�gkd�lRHD}�~�gkds¨ b �ig,¬
}�~�gk¸��<d���¯ bo� gP��¯I�,®oe�g
�,|§«
l
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ûË��}�~<g�g�ü5�jgkd b�� g��H}�� b �/}�~ b �D°s~R���<}igkd�¬j¨3g:�,����e � g#}�~<�I}�}�~�g�d��,�j�,}D��g��<�i�,ds�D�,� � ��g�e�d��
°q�f��}ids�f®o®�gkd
e<� b }���°q�f�<��e � gQ� øUö:�ºø C ù �,|§g���gkd�c,¸�gk¯,gkd�¸/} b�� g�}�~�gk¸��Id�g�e<�ig � �,dD�Idsg b �H¯,�f®�¯,g �Bb ���Q°q� � �Re<}��I} b �f�]l
±�~^e<�k¬ b |#�Ìd��,�j�,}Ê~<�,��|��fe�d/�ig��<�i�,d��Ê�,� � �R¯,gm��g�e�d��
°q�f�H}id��f®o®�gkdÊe<� b }��k¬�}�~�g � ds� b �Z�f�»}�~�gmd��,�j�,}¤þÇ�
�R�I}i}igkd�¸ b �Ðg��,°s~Ì} b�� g��i}igD�Ì�,|����jgkds�I} b �f� b ��� b �<g�g���gkd�c,¸Ðe<� b }��klAûÒ�Ì� �<�Rb } b �f�]¬µd��,�j�,} � �,} b �f�Ì�,®o�i�
°q�f�<��e � g��#g��<gkd�c,¸,l/�»~ b ®�g�}�e<ds�<�#�,� ��� �`¯,g����f�<®�¸�d�g���e<®o} b �K�B®��f���#�,|��R¯,gQg���gkd�c,¸�e<� b }��k¬n�ReR��~ b ��c
���j�yüÌ}��Iº,g����,�Ä� �<�<b } b �f�<�,®�}i�f®o®��,|���¯,g�g���gkd�c,¸�eR� b }��klÄ±�~�g�°�~�� b °qgB�,|D}�~<g��igp�^e � �Mgkd�� b ��d��I}�~�gkd

 B,À�Á � � ¬�¨ b }�~�}�~�g��f�<®o¸hcfe bo�<b �<c0�<d b �<° b �R®�g��jg b ��c�}i��g��<��e�dsg�}�~<�I}v�j�|ü^ª��Re<��~ b ��c b �v�,��g���gkdsc,¸�ª � d�� b � b ��c
���jgkds�I} b �f�]l ë �,dsgQdsg��,® b �i} b °�¯"�,®oe<g���°k�,�Ì�jg�°�~��f�ig�� � gD�jg�� �<b ��cÊ�f��}�~�g�}��,��º�g���¯ b d��f� � g���}:�,� � }�~�g
�R~H¸^� b °k�,®]°s~<�Id��,°q}igkd b �i} b °k���,|	}�~<g�d��,�j�,}���g � �R®o��¸,g � l
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2 b ¯,g��K}�~ b ����°qg��<�Id b ��}�~�gQ�i¸^��}ig �Ñb ��
 À � ÷ C � ÷ CF� b �,�ig � 
 � 
�C ø���ù ��e<��~ b �<cQ�j�yü^g���� b �<°qg�}�~<�I} b �#}�~�g
� �f�i}Pgq�Q° b g���}�eR�ig:�,| b }��P® b���b }ig � g���gkd�c,¸,l:)D��¨vgk¯,gkd�¬	�,�P¨ b ®o®	�Mg�°q� � ghgk¯ bo� g���}P�i�^�f�]¬6g	 jg�°q} b ¯,g��j�|ü^ª
�Re<�s~ b ��c��jg�~<��¯ b �,ds�Dg � gkd�c,g�� b �R°qg�}�~<g�dsgD�<d�� � e<°q} b ¯,gY�j�,}ig���} b �,®µ�,|3}�~�g:d��,�j�,}�� b �Dc,��¯,gkds��g � �H¸p}�~�g b d
�R}���g��s��% �^e � �jgkdD�,|3�j�|ü
g��D�Icf� b �<�i}�}�~�g:¨v�,®n®�1vd��I}�~�gkdP}�~<�,�B�H¸p}�~�g b d��I� b ® b }�¸Ê}i�/��e�ds¯ b ¯,g�}�~�g b dX#^e��,}��
�,|§� b�� e<®o�I} b �f�Q} b�� g,l

±�~<g�d��,�j�,}�� b ��}�~�g��ig�g�ü5�jgkd b�� g��H}����,®o�i�?�M�f�s�ig���� � g�°s~<�,� b � � �P}i�B°s~<�Id�c,g�}�~�g b d��R�I}i}igkd b g��#¨�~�g��
}�~�gk¸pg��<°q�fe<�H}igkdj�j��¨vgkd��i�fe�ds°qg��kl�±�~ b ��~<���&�Mg��R���,��|��f®o®��`¨��kl��»~�g���}�~�ghd��,�j�,}P°q� � g�� b �H}i�/°q�f�H}��,°q}
¨ b }�~Z���j��¨vgkdÊ�i�fe�ds°qgB~�g�� � ª��f�]¬ b }����R�I}i}igkds¸(®�gk¯,g�® b �<°qd�g��,�ig����H¸Z�m�qü
g � � � �fe<��}k¬�dsgk|�gkd�dsg � }i�Ì�,�
µ®¶�· ¸2¹eº�»�¼3½�¾ ¬ b �pgk¯,gkd�¸/} b�� g��i}igD�.lD±�~^e<�k¬ b |§}�~�g�d��,�j�,}��%�jg�� � � w } b�� g:e<� b }���|��,° b �<cQ���j��¨vgkd����fe�ds°qg,¬
b }��]���I}i}igkd�¸�®�gk¯,g�® b �<°qd�g��,�ig��]�^¸�}�~�gr� � �feR��}kð w Í µ®¶�· ¸2¹eº�»�¼3½�¾ l{�mg3�,®o�����,����e � gF}�~<�I}6}�~�g3d��,�j�,}]�R�I}i}igkd�¸
~<�,��� � �Ãü b�� e � °k�����,° b }�¸�%À¿ »ÂÁ5Ã�¶E¾�¼3½�Ä 1§¨�~ b °s~Q® b���b }��F}�~�g � �Ãü b�� e � � � �fe<�H}v}i�:¨�~ b °s~�}�~�g�d��,�j�,}��
°s~R�Id�c,g,lrÈD®�}�~��fe�cf~G�j�`¨3gkdv�i�fe�ds°qg��3�Id�g����,d � �,®o®�¸:®��^°k�I}ig � �,®��f��c�}�~<g�¨��,®o®o�k¬���� � g��,|j�fe�drg�ü5�jgkd b�� g��H}��
�,����e � g�}�~<�I}\�M�`¨3gkd:�i�fe�d�°qg���°k�,�����"�jg��Id#�,�H¸H¨�~<gkd�g b ��}�~�g��Id�g��R�
l/È�®�}�~<�fe�cf~m}�~ b � � �Iº,g�� b }�g��,�i¸
|��,d�}�~�gQd��,�j�,}�}i�B°�~<�Id�c,gÊeP�Ì�I}����j��¨vgkd:���fe�ds°qgQ�H¸����"�Rd��f�,°s~ b ��c b }�|�d�� �Å� e<®�} b �R®�g �<b dsg�°q} b �f�<�k¬ b }
�,|�}ig�� b�� �jg � g��v}�~�g#d��,�j�,}¤þÇ��g�ü^g�°ke<} b �f�/�,| b }����j�|ü^ª��Re<�s~ b ��c:}��,�iº�ÆI�j��¨vgkd��i�fe<ds°qg������"�jg��Id b �<c��f��}�~�g
�R�I}�~��,|{�:|�eR®o®�¸Hª�°s~<�Id�c,g � ds�,�M�,}��Id�gP�,���i}��,°k®�g���}�~<�I}�}�~�g�d��,�j�,} � e<��}���¯,� bo� l�ûË�Ê� �<�<b } b �f�]¬
�j�|ü
g�� � ��¸
g�� � eP�p�<g�ü^}�}i��}�~�gY�j��¨vgkdD���fe�ds°qg��k¬Mg b }�~�gkd � e�g�}i�Q}�~�g b dDds�,� � � � �R®o�,°qg � g���}D�,dD�,����d�g���e<®�}��,|F}�~�g
�j�|ü^ª��Re<��~ b ��cD�Mg�~R��¯ b �,ds�{�,|j}�~�g�d��,�j�,}k¬��,� �m� ��¸:�R®o�^°sº��,°k°qg����r}i�j�j��¨vgkd3�i�fe<ds°qg��kl§±�~�g��ig�|��,°q}i�,ds� � ��¸
°k�,e<�ig#d��,�j�,}��R}���g�����g���}i���,°q}�e<�,®n®�¸ � g�°qd�g��,�ig,¬�°q�f�H}ids�Id�¸�}i��¨�~<�I}�¨vg ��b cf~H}�g�ü5�Mg�°q}kl3òr¯,�f®oe<} b �f� � e<�i}
°q�f�H}ig�� � ¨ b }�~�}�~�g��igj�j�f��� b � b ® b } b g��F¨�~ b ®�g � g�� b cf� b �<c�g	 jg�°q} b ¯,g�d��,�j�,}��Mg�~R��¯ b �,ds�kl

ö{ÕoÖ ýµèVOYçrÙ�ÚMÛ,è�à6éÂ÷�Ø�Û,ÚMè�Ù�ã

ûË�m�,d � gkd#}i� � �Iº,g�}�~<gh�M�yüHª���e<��~ b �<cQ}��,��º���® b }i}�®�g � �,d�g�°s~<�,®o®og���c b ��c�¬]¨vg�°q�f�<� bn� gkd�g � d��^� � �P�,|
� b úkgByk«(Íùyk«p°q�f�H}�� b � b ��cKyk«p�M�yü^g���l/±�~�g�d��,�j�,}���¨3gkdsg�c b ¯,g�� w «,«�} b3� g��i}igD����}i��°k®�g��Id�}�~<g�d��^� � l
±�~�g�d��,�j�,}���°q�feR® � eR�ig�eP��}i�m�I«B��g��<�i�,ds���,� � yk«p~ bn�<� g��KeR� b }��kl/ÈD��¨3g � g��H} b �f��g � g��Ids® b gkd�¬{g��,°�~
�ig��<���,dP¨v�,��°k�����I�R®�g:�,| � gk}ig�°q} b ��cÊ�f�<®�¸p�f��g:}�¸(�Mgh�,|3�,�
úig�°q}�% ý ¬.�Æ¬]�,dPz�1�¬6�,� � }�~�g��ig��<�i�,dPd��,��c,g��
¨vgkd�g�d�g��i}id b °q}ig � }i��� � �Ãü b3� e � �,|µ}¹¨3�Q°qg�®o®o���jgk¸,�f� � }�~�g�d��,�j�,}klròv�,°s~ � g � �jgkd��,|{}�~�gJ�M����e<®o�I} b �f�
b �����R�Id�} b °ke<®o�Id�c,g���gkd��I} b �f�K¨��,��gk¯"�,®oeR�I}ig � �f�K}�~�g���� � g��igk}��,|�� w ds�,� � � � g��H¯ b d��f� � g��H}��k¬µ¨�~ b ®�g
�<b  jgkd�g��H}�c,g���gkds�I} b �f�<��¨vgkd�ghgk¯I�,®oe<�I}ig � �f� �Rb  Mgkdsg���}P�igk}����,|vg���¯ b d��f� � g���}���l�±�~�g � g�° b � b �f�p}i��e<�igh�
� � �,®n®��^e � �Mgkd��,|	g���¯ b d��f� � g���}��v}i�hgk¯I�,®oe<�I}igP}�~�g�d��,�j�,}��v¨v�,� � � � g�º,gkgD� b ��c b � ��b � � }�~�g b �R°qd�g��,�ig �
} b�� gD°q� � �R®�g�ü b }¹¸h�,|]}�~�g�ds�,�M�,}3gk¯"�,®ne<�I} b �f�<��% w «,«�� b�� eR®o�I} b �f����}igD�R�R�jgkd3g���¯ b d��f� � g���}q1�lF±�~<g���¯,gkds�Ic,g
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�jgkd�|��,d � �,�<°qg��,|.}�~<gDds�,�M�,}��`¯,gkd�}�~�g�� w g��H¯ b ds�f� � g��H}���¨v�,����� bn� }i�h�jg b }��3�R}���g��s�k¬<�,� � ¨v�,��e<�ig � �H¸
}�~�g�� b �<�Id�¸�}i�fe<ds�<� � g��H}��ig�®�g�°q} b �f�¥�<d��
°qg � e�d�g,l

x<�f®n®���¨ b ��c��fe�d�dsg���e<®�}�� b � � ~<���<}igkd ! ¬R}�~�g�ds�,�M�,}�� b �Ê}�~�g���g�g�ü(�jgkd b3� g���}���¨3gkd�g��,����e � g � }i��~<��¯,g
��|�gkg � �R�,°sº � g�°�~<�,� b � � }�~<�I} b ��|��,d � g � }�~<g � �,|§|�� b ®�g � �,°q} b �f�<�kl�±�~ b � � g�°�~<�,� b � �Ç� � � g���e�d�g#}�~<�I}
}�~�g�d��,�j�,}�� �<bn� ���,}Dd�gD�jg��I}��,�B�,°q} b �f�B}�~<�I}�®�g � }i��|�� b ®oe<d�g b ��}�~�gJ�<dsgk¯ b �feR���i}igD�6l�±.��º,gkgD�B}�~<g#}��,�iº
d�g��,® b �i} b °I¬.¨vg��,�s��e � g � }�~R�I}#}�~�g�d��,�j�,}#�ig��<�i�,d���¨vgkd�g���� b ��¸,¬µ�,� � g���°qd b �jg ��b �Ð�^g�°q} b �f� ! l��^l��^loyIl/�mg
�,®o�i�:�,����e � g � }�~R�I}vgkdsd��,ds�3g�ü b ��}ig �Qb ��°�~��H�f� b ��c�d��,�j�,}v�,°q} b �f�R�k¬��,� � g���°qd b �jg ��b �Q�^g�°q} b �f� ! l��^l��^l��^lv�mg
e<�ig � gk¯,�f®oe�} b �f�<�Id�¸K�,®�c,�,d b }�~ � �#}i����g��Ids°s~�}�~�g�°q� � � b ��g �Ì� g�� b cf�Ð�%�R�,°qg��,|�d��,�j�,}��ig��<�i�,d�¸Ð�i¸^��}ig � �
�,� � d�g�°ke<d�d�g��H}:�<g�e�ds�,®���gk}�¨v�,d�ºÌ°q�f��}ids�f®o®�gkds�kl�±�~�gQ|��f®n®���¨ b ��cB��g�°q} b �f�<�[�<d�g���g���}hd�g��se<®�}���|�ds� � }�~<g��ig
g�ü5�Mgkd b�� g��H}��kl
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ûË��}�~ b �µg�ü(�jgkd b3� g���}k¬,}�~<gvds�,�M�,}��{¨vgkd�g��,���se � g � }i�0�j�f���ig����{�D�R�I}i}igkd�¸�¨ b }�~ b ��g�ü�~<�,e<��} b �R®�gFg��<gkd�c,¸,l
ûË�Y}�~ b �hdsgkcf�Id � }�~�gk¸Y¨vgkd�g�� b���b ®o�Idh}i�K}�~�g�d��,�j�,}�� b � � ~<���<}igkd������,� ��! l»±�~ b �:g�ü5�Mgkd b�� g��H}��,®o�i�
�,����e � g � }�~R�I}�}�~�gkdsg�¨vgkd�g������j�`¨3gkdh�i�fe�d�°qg�� b ��}�~�gQg���¯ b d��f� � g���}klp¢�g���eR®�}��#�,|��fe�d�gk¯,�f®ne�} b �f�<�Id�¸
g�ü5�Mgkd b�� g��H}����Id�g#��e �I� �Id b úkg �Êb �Ê±µ�I�R®�g w loy

±µ�I�R®�g w loy ¢�g���e<®�}���¨ b }�~ b ��g�ü�~<�,e<��} b �R®�g��R�I}i}igkd�¸1�j��¨vgkd�l

È�¯,gkd��Ic,g ý g��i}
x b }���g���� yk«
l�� w y,yIl ! ¤
�
e�d�¯ b ¯I�,®M± b�� g w «,«
lÇ«,« w «,«
lÇ«,«
���,®o® ý e � �R� y��^lÇ«�� ¤^l !,!
) bo�R� g���îD� b }�� ! l �"« «
lÇ«,«
�^g��<�i�,ds� y,yIl �"« y  lÇ«,«

ûÒ}�°k�,���jg/g��,� b ®�¸��,�R�igkd�¯,g � }�~<�I}�gk¯,�f®oe�} b �f� �<b �s°q��¯,gkds��d��,�j�,} � g�� b cf�R�h}�~<�I}m�jgkd�|��,d � ¯,gkd�¸Ì¨vg�®o®
�f��}�~�gQ�M�yüHª���e<��~ b �<c/}��,�iºMl�±�~�g��jg��i}�d��,�j�,}��I}i}�� b �R���p�R}��<g����#�,|�y,yIl ! ¤^¬r¨�~ b °s~ b �����&�<d��|ü b�� �I}ig�®o¸
¤,� r �,|�}�~�g � �Ãü b�� e � �R}���g����Q%iy ! 1�}�~<�I}h°q�fe<® � �jg��I}i}�� b ��g � �^¸�}�~�gQd��,�j�,} b �K}�~ b �#g��H¯ b d��f� � g��H}kl
±�~ b � b ����� b cf� b ��°k�,��} b �<°qd�g��,�ig�|�ds� � }�~�g\�Mgkds|��,d � �,�<°qg#�,|§}�~�g��jg��i}�d��,�j�,} �Rb ��°q��¯,gkdsg �pb ���fe�d�g��Id�® b gkd
g�ü5�Mgkd b�� g��H}��k¬�¨�~ b °�~Ê~<� � ���R}���g������,|  l��,��% ���"�<d��yü b�� �I}ig�®�¸  � r �,|{}�~�g � �Ãü b�� e � �R}���g��s���,|�yk« b �
}�~�g  Í  g���¯ b d��f� � g���}q1�lF±�~�g'�Rd b�� �Id�¸:d�g��,���f��|��,d�}�~ b � �<b  jgkd�g��<°qg b �3}�~�g b �<°qd�g��,�ig b ��}�~�g�� b�� e<®o�I} b �f�
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} b�� g,lvòr¯,g���}�~��fe�cf~�}�~�g#d��,�j�,}�� b �Ê}�~�g�g��Id�® b gkd�g�ü5�jgkd b�� g��H}���¨v�,d�º,g �pb �/� � �,®o®ogkd�g���¯ b d��f� � g���}��#%  Í
 1�¬�}�~�gk¸Q�f�<®�¸�~R� � ¤I«:} b3� gP�i}igD�R��|��,d��M�yüHª���e<��~ b �<c#¨�~�g���°q� � ���Id�g � }i�h}�~�g w «,«:} b�� gP�i}igD�R���,®n®���¨vg �
|��,d3}�~�gDd��,�j�,}�� b ��}�~�g�°ke�d�dsg���}3g�ü(�jgkd b�� g���}kl{�mgP~<��¯,gP��~<��¨���g�®o�igk¨�~<gkd�g�% ý �,®o�Iº^d b ��~R�<�,��'&)��f�R��¯I�Id�¬
y�+,+  �^1§}�~<�I}r�,� b �<°qd�g��,�ig b �h}�~�g�} b3� g��,®o®��`¨3g � }i�J�ReR��~:�j�|ü
g��k¬H®�g�� � �F}i���,� b �<°qd�g��,��g b �:d��,�j�,}§�R}��<g����kl
)D��¨vgk¯,gkd�¬,¨3gv�,®o�i���s~���¨vg � }�~<�I}.�R}���g���� � �Hg��	���,} b �<°qd�g��,�ig b � � gq��� b }ig�®o¸,¬��,� � }�~�gr�R}���g����.°ke�d�¯,gFÓM�I}i}ig��<�
�fe�}��I|�}igkd����"�<d��yü b�� �I}ig�®�¸1Ê�%gË ¶ 1§�,|	� b3� e<®n�I} b �f��} b3� gh%�¨�~�gkd�g $ Í $£b �v}�~�gP� b úkg��,|.}�~�gP�Id�g��R�^1�lF�mg
�,®o�i�G�Rd���¯ bo� g � �,� b ��}�e b } b ¯,g�g�ü(��®o�,�<�I} b �f��|��,d�}�~ b ���,�R�igkd�¯I�I} b �f��% ý �,®o�Iº^d b ��~R�<�,�Ê'0)��f�R��¯I�Id�¬	y�+,+  �^1�l

ûÒ}�°k�,�m�jg:�,�R�igkd�¯,g � |�d�� � ±µ�I�R®�g w loyh}�~<�I}P}�~<�fe�cf~�}�~�g��ighd��,�j�,}�� � g � �f�<�i}ids�I}ig�~ b cf~p�R}���g������jgqª
~<��¯ b �,d��k¬j}�~�gk¸��Id�g:ds�I}�~�gkd�g�ü
}ids��¯I�Icf�,�H} b �p}�~�g b d�e<�ig��,|rd�g����fe�ds°qg��klPx<�,d b �<�i}��,�<°qg,¬j}�~�g:��¯,gkds�Ic,g���g�e
ª
d��
°q�f��}ids�f®o®�gkd�e<��g�� ! l �m~ bo�<� g��Ye<� b }��h¨�~ b ®�g�}�~�g���¯,gkd��Ic,gBds�,�M�,}�g � �R®��`¸^�py,yIl �m�ig��<���,ds�kl»±�~�gÊ�jg��i}
d��,�j�,} � g�� b cf��°k�,�m�jg��igkg��m}i�pg � �R®��`¸�y  ��g��<�i�,ds�kl�±�~ b �P°q�f�
Ó b °q}��P¨ b }�~�}�~�ghdsg���e<®�}��P�,|v�fe�d�g��Id�® b gkd
g�ü5�Mgkd b�� g��H}�� b ���ig��R�i�,dFgk¯,�f®oe�} b �f��%��^g�°q} b �f� ! l��H1�¬
¨�~ b °�~ b � �<b °k�I}ig � }�~<�I}r}�~�g��M�yüHª���e<��~ b �<cD}��,��º�°q�fe<® �
�jgÊ¨3g�®n®�� �<� d�g�����g � ¨ b }�~pú�e<�i}h��~<�,� � |�e<®3�,|P�ig��<�i�,d��kl ûÒ�����Id�} b °ke<®o�Id�¬Fgk¯,�f®oe�} b �f� �<b ��°q�`¯,gkd�g � d��,�j�,}
� g�� b cf�<�D}�~<�I}#e<�ig � �,��|�gk¨Â�,�P}¹¨3�p�ig��<�i�,ds��l�ò3¯,g��m}�~��fe�cf~�}�~�g���g��<�i�,ds� b ��}�~<g:°ke<d�d�g��H}Pg�ü(�jgkd b�� g���}
�Id�g �<b  jgkd�g���}r|�d�� � }�~�g��f�<g��re<�ig � g��Ids® b gkdD%�}�~�g�°ke<d�d�g��H}r�ig��<�i�,d��r�Id�g��,�
úËg�°q}Ëª��2�Mg�° b ��°�¨�~ b ®�g�}�~�g�g��Id�® b gkd
�ig��<���,ds�:°q�fe<® ��� gk}ig�°q} � eR®�} b �R®�ghº b � � �#�,|��,��úËg�°q}��q1�¬Dy  Bb ����} b ®o®r��®o�Idsc,gQ�^e � �Mgkd��,|��ig��R�i�,ds��}i�me<�ig,l
�»~�¸ � �^g���}�~ b ��~R���"�jg����

±�~<gkd�g��Id�gQ}�¨v���M�f�s� b �R®�ghg�ü5�R®o�,�R�I} b �f�<��|��,d�}�~ b �#�,�R�igkd�¯I�I} b �f�]l/x b d��i}k¬ b } � ��¸��jg�}�~�g�°k�,�igQ}�~<�I}
�B�He � �jgkd#�,|�}�~�g���gQ�ig��R�i�,ds���,� � ~ bo�<� g���eR� b }����Id�g�e<�ig�®og���� b l´g,l�¬µgk¯,g���}�~��fe<cf~K}�~�gk¸Ð�Id�g���¯"� b ®n�I�R®�g,¬
}�~�gk¸ � ��¸Ì���,}��E jg�°q}�}�~�g�d��,�j�,}:�Mg�~R��¯ b �,d b ���,��¸�¨v��¸,lY±�~ b � � ��¸Ì~<���"�jg����jg�°k�,e<�ig�}�~�gÊ�ig��<���,ds�
�,� � ~ bo�<� g��YeR� b }��h�Id�gB���,}�°q�f�<�<g�°q}ig � }i�Ð�,}�~�gkd�g�®�g � g���}����,|P}�~�g���g�e<d��^°q�f�H}id��f®o®ogkd�l»�^g�°q�f� � ¬��fe�d
g�ü5�Mgkd b�� g��H}����,����e � gP}�~<�I}�}�~�g#��g��<�i�,ds���Idsg#��� b �i¸,l3È���¨vg b ®o®oe<�i}id��I}ig �Qb ���^g�°q} b �f� ! l��^l��^loyI¬M}�~ b ��®�g�� � �
}i�Pd��,�j�,} � g�� b cf�<�µ}�~<�I}{g � ��®���¸ � e<®o} b �R®�gr��g��<�i�,ds�{}i� � gk}ig�°q}r°qg�®n®o� b ��º,gk¸ �<b dsg�°q} b �f�<�µ�Id��fe<� � }�~�g�d��,�j�,}kl
�
e<°�~/|��,e<®�}Ëª�}i�f®�gkd��,��} � g�� b cf�<� � ��¸/�,®o�i���Mg�°q�f��}id b �Re�} b ��ch}i��}�~�g#�^e � �Mgkd��,|F�ig��<�i�,ds��e<�ig � �^¸�d��,�j�,}��
b ��}�~ b ��g�ü(�jgkd b�� g���}kl

È °k�Id�gk|�eR®§�,�<�,®�¸
� b �D�,|r}�~�g:gk¯,�f®�¯,g �Ð� g�� b cf�R��}ig�®o®n�Pe<�D}�~<�I}P}�~�g��ighg�ü5�R®o�,�<�I} b �f�<���Id�gh°q�,d�d�g�°q}kl:�mg
�,�R�igkds¯,gP}�~<�I} � �,�H¸Q�ig��R�i�,ds���,� � ~ bo�R� g���eR� b }��k¬��,®�}�~��fe<cf~Q��¯"� b ®o�I�R®�g�}i�h}�~�gPd��,�j�,}k¬ � �h���,} b �
Ó�e�g��<°qg
}�~�gÊ�jg�~<��¯ b �,d:�,|D}�~�g�d��,�j�,}klÐxR�,d b �<�i}��,�R°qg,¬rx b cfe�d�g w loyÊ��~<��¨��:}�~�gÊ�jg��i}h��g�e<d��^°q�f�H}id��f®o®ogkd�gk¯,�f®o¯,g �
e<� � gkd�}�~�g��ig#°q�f� �Rb } b �f�<�kl

ûÒ}F°k�,�:�jgv�,���igkd�¯,g � }�~<�I}§}�~��fe<cf~h}�~ b �µd��,�j�,}§~<�,��y  �ig��<���,ds�§�I} b }�� �<b �2�M�f�s�,® ¬`�f�R®�¸�y,y6�<ds��¯ bo� g��,��¸
|��,d � �,| b �P��e�}�}i��}�~�gh��g�e�ds�^°q�f�H}id��f®o®�gkd:% ���,} b °qg:}�~<�I} � e<®�} b ��®�g��ig��R�i�,ds�����"�jg��Id b ��}�~<d�gkgh®��^°k�I} b �f�<�q1�l
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x b cfe�dsg w loy ý g��i}�d��,�j�,} � g�� b cf��gk¯,�f®�¯,g � ¨ b }�~ b ��g	Ì�~<�,e<��} b �R®�g��R�I}i}igkd�¸1�j��¨vgkd�l

±�~�gQd�g � � b � b ��c w �ig��R�i�,ds���Id�gÊ���,}�eR�ig � �I}:�,®n® lpxR�,d b �<�i}��,�<°qg,¬§}�~<g�d��,�j�,} � �^g����<�,} � �Iº,g�eR�ig��,|
�ig��<���,ds�:�£y����,� � z�y w l¤ÍÒ�Y� �<�Rb } b �f�]¬§}�~�g�d��,�j�,}h���"�jg��Ids�:}i��e<��g��W�j�`¨3gkd��i�fe<ds°qgÊ�ig��<�i�,d/%�zDy���1�l
ý e�}k¬<�,��}�~<gkd�g��Id�gGÎ��j�M�`¨3gkd��i�fe�ds°qg�� b ��}�~ b ��g���¯ b d��f� � g���}k¬�}�~ b ���ig��<�i�,d��,®�¨v��¸^�4�<d���¯ bo� g����:¯I�,®oe�gP�,|
«Q}i��}�~�gh��g�e�d��
°q�f��}ids�f®o®�gkd�l�±�~^e<�k¬Mgk¯,g���}�~ b ���ig��R�i�,d�¬j}�~��fe�cf~m°q�f�<�<g�°q}ig � }i�Ê}�~�g��<g�e�d��
°q�f��}id��f®n®�gkd�¬ b �
°q� � �R®ogk}ig�®�¸QeR�ig�®�g����kl

ÈD®o�i���<�,} b °qg�}�~<�I}�}�~ b � � g�� b cf�Ð~<�,� � e<®�} b ��®�gh�ig��<�i�,ds���,|�}�~�g��s� � g�}¹¸~�jg�}�eR��g � }i�B°qgkd�}�� b ��°qg�®o®o�
%�g,l´c�l�¬.���M�ÂÌ��ig��<�i�,d����I}:% «
¬§y"1�¬]��¨��,®o®	��g��<�i�,ds�D�I}�%iyI¬.��1�¬jgk}�°Il³1�l�� b �<°qg�}�~�g���g��<�i�,ds�D�Id�g��,�s��e � g � }i�
�jg�|��,e<®o}�¸,¬�}�~ b � � g�� b cf� ��b cf~H}v�� jgkd��jg���gq�R}����,|	|��,eR®�}Ëª�}i�f®�gkds�,�<°qgP�^¸ � eP�R® b °k�I} b ��c#}�~�g�|��,e<®�}¹¸�d�g����fe�ds°qg,l

x b cfe�dsg w l�����~���¨���}�~�g �<b �i}id b �Re�} b �f���,|§}�~<g��ig��R�i�,d�}¹¸~�jg����I}�}�~<g �<b  jgkd�g��H}��j�f��� b �R®�gP�ig��<�i�,d!�j�f� b ª
} b �f�<��¬6��¯,gkds�Ic,g � ��¯,gkd�}�~�g � g�� b cf�R�'�Rd�� � e<°qg ��b �Bg��,°s~��,|v}�~�g w «Êgk¯,�f®oe<} b �f�<�Id�¸pdse<�<�kl�x<�,d b �R�i}��,�<°qg,¬
}�~�gDgk¯,�f®�¯,g � d��,�j�,}�� b ��}�~ b �Fg	Ì5�Mgkd b�� g��H}k¬H�f�Q��¯,gkds�Ic,g,¬�e<�ig:yIl�� w �j�ÂÌ��ig��<�i�,ds�,�j�f� b } b �f�<g � }i�:�ig��<�igD}�~�g
°qg�®o® b��I� g �<b �I}ig�®�¸��,~�g�� � �,|j}�~�g�d��,�j�,}�% «
¬�y"1�lF±�~<gk¸��,®o�i��eR�ig�«
l w ¨��,®o®��ig��<�i�,d��k¬,�f����¯,gkd��Ic,g,¬^}i� � gk}ig�°q}
¨��,®o®o��}¹¨3��°qg�®o®o���,~<g�� � �,� � }i��}�~�g�®�gk|�}��,|µ}�~<g#d��,�j�,}#%iyI¬M«^1�lvx�e�d�}�~�gkd�¬M� b �<°qg#}�~�g#��¯,gkd��Ic,g�¯I�,®oe�g����Id�g
���f�
ª�Ïkgkds��|��,dv�,®o®��ig��<���,ds�F�,� � �j�f� b } b �f�<� b �:x b cfe�dsg w l��^¬Hgk¯,�f®oe<} b �f�����"�jg��Ids�§}i� �<b ��°q�`¯,gkdrd��,�j�,} � g�� b cf�<�
}�~<�I} � �Iº,gÊe<�ig��,|�gk¯,gkd�¸K}¹¸~�jgQ�,|��ig��<�i�,d b �Kgk¯,gkd�¸��j�f��� b �R®�g��ig��R�i�,d\�j�f� b } b �f�]l�ÍË�Ð� �R�<b } b �f�]¬Z�j��¨vgkd
�ig��<���,ds�F���"�jg��Idr}i���jg�e<�ig � �,|�}ig�� b �:}�~�g��ig � g�� b cf�<�{gk¯,g���}�~��fe�cf~�}�~�gkd�g��Id�g����j�j��¨vgkd3�i�fe<ds°qg�� b ��}�~ b �
g��H¯ b ds�f� � g��H}klF±�~HeR�k¬�}�~�g��ig�ds�,�M�,} � g�� b cf�<���igkg � }i���jgPg	Ì^}idsg � g�®�¸Q¨v�,�i}igk|�e<®]�,|§�i¸
�i}ig � dsg��i�fe�ds°qg��kl

�»~<�I}�¨3�feR® � ~R���"�jg��(}i�Ì}�~�g��ig�d��,�j�,}�� b |�}�~<gk¸�¨3gkdsgB}i���<��¨����jgkds�I}ig�¨ b }�~Ä® b���b }ig � �R�I}i}igkd�¸
�j��¨vgkd�� $ � � �fe<�<}�}�~�g b d���}���g�����¨v�fe<® ��� g�°qd�g��,�ig,¬��Re�}�~��`¨&�R� � ¨3�fe<® � }�~�g b d��R}���g������jg�°q� � g`� � �,�
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x b cfe�dsg w l�� ÿ b �i}id b �Re�} b �f���,|<�ig��R�i�,ds� b ��d��,�j�,}��	gk¯,�f®�¯,g � ¨ b }�~ b ��g	Ì
~R�,e<�i} b �R®og§�R�I}Ëª
}igkd�¸��j��¨vgkd�l

¨vg b�� �<d���¯,g�}�~�g:d��,�j�,} � g�� b cf�<��}i�Ê~�g�®)�B}�~�g � ���Mgkd��I}ig b �pg���gkd�c,¸Hª�°q�f�<�i}id�� b ��g � g���¯ b d��f� � g���}������mg
g	Ì5�R®��,d�g��,�<��¨3gkds��}i��}�~�g��igJ#^e�g��i} b �f�<� b �Ê}�~�gP|��f®o®��`¨ b ��ch�ig�°q} b �f�<�kl

ö{ÕMÐ ¬�èVOZè Û,ØRÜÑ��Ú�ÛIÛ,Ø�ß�NÒ�:à�ÉQØ<ßBÚjé3ÜWêÐà���à�É�Ø�ßKý{à6çFß^á
ØRã

�
e"�"�j�f�ig�}�~�g�d��,�j�,}��F~<� � ���I}i}igkd b g��§�,|j® b���b }ig � °k�����,° b }�¸,¬
����¸�¿ »ÂÁ(Ãk¶c¾�¼3½�Ä ¦0yk«,«,«
lr±�~ b �µg���gkd�c,¸ b �
� gD�R®ogk}ig � �H¸�}�~�g��ig��<�i�,d��k¬f��g�e�d��
°q�f�H}id��f®o®�gkd§e<� b }��k¬f�,� � d��,�j�,}F�,°q}�e<�I}i�,ds�k¬^�,� � g���°qd b �jg ��b ���^g�°q} b �f� w l��^l
î�� � gkdh}�~�g��igp° b ds°ke � ��}��,�<°qg��k¬3~<��¨Ï¨v�fe<® � }�~�g�d��,�j�,}�� � g�� b cf��g �Yb �(�^g�°q} b �f� w l w |��Id�g`�¿�mg/¨v�fe<® �
�<�I}�e�d��,®o®�¸�g	Ì(�jg�°q}�}�~�g��R}���g����D}i� � g�°qd�g��,��g,¬]�Re�}��^¸p~<��¨ � eR°s~���)D��¨�� � ¯,gkds�ig�®�¸/¨v�fe<® � }�~�g:g���gkd�c,¸
® b���b }��I} b �f�<���E jg�°q}�}�~�g�ds�,�M�,} � g�� b cf��gk¯,�f®�¯,g � g��Ids® b gkd��

�»~�g��Ð}�~�g��jg��i}#�<g�e�d��
°q�f��}id��f®n®�gkd�¬{��~���¨�� b �Kx b cfe�d�g w loyI¬§¨��,�#dsgkgk¯"�,®oeR�I}ig � ¨ b }�~�¿ »$Á5Ãk¶c¾�¼3½�Ä ¦
yk«,«,«
¬ b }����R}��<g���� � g�°qd�g��,�ig � |�ds� � y,yIl ! ¤B}i��� � gkd�gByIl � ! % �,�Y¤ w�r � d���� b �K�R}���g����q1�lpxRe�d�}�~<gkd�¬ b }��
��e�ds¯ b ¯I�,®v} b�� gÊ°s~R�,��c,g �(� d��,�i} b °k�,®o®�¸,¬r|�d�� � w «,«m} b�� g/�i}igD���h}i��ú�e<�i} !� lÇ«��Y% � � d����Y�,|�+
y r 1�l�±�~�g
°s~R�,��c,g � g��H¯ b d��f� � g��H}��,®.°q�f�R�i}ids� b �H}��k¬ b �/}�~ b ��°k�,�ig�® b���b }ig � g���gkdsc,¸Êd�g��igkd�¯,g��k¬M}�~^e<�4�R®n��¸Ê~<��¯,�
°�¨ b }�~
}�~�g��M�ÂÌHª���e<��~ b �<c¥�Mgkds|��,d � �,�<°qg��,|�}�~�gQd��,�j�,}kl/)D��¨vgk¯,gkd�¬ b |�d��,�j�,} � g�� b cf�<�#¨3gkdsg�}i�B�jg�gk¯,�f®�¯,g �Ìb �
g��H¯ b ds�f� � g��H}���¨ b }�~�}�~�g���g�g���gkd�c,¸�°q�f�<�i}ids� b ��}��k¬R¨3�fe<® � gk¯,�f®oe�} b �f���M� �¥� �,d�gPg	 jg�°q} b ¯,g � g�� b cf�<���

±µ�I�R®�g w l�����~��`¨��6}�~�grd�g���e<®�}]�,|
gk¯,�f®�¯ b ��c[Ó	ÎkÓ ÷��fuIÀ Ó t(� CgÓDÎ&ÔId��,�j�,} � g�� b cf�<� b ��g��H¯ b d��f� � g��H}��6¨ b }�~��fe�}
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±µ�I�R®�g w l�� ¢�g���eR®�}���¨ b }�~Ê® b3��b }ig � �R�I}i}igkd�¸1�j��¨vgkd��,� � �<�m�j��¨vgkd��i�fe�ds°qg���l

È�¯,gkd��Ic,g ý g��i}
x b }���g���� �^l w « �^l  +
�
e�d�¯ b ¯I�,®M± b�� g y w «
l  � y w �^l ! y
���,®o® ý e � �R� yIl w « yIloy��
) bo�R� g���îD� b }�� «
lÇ«,« «
lÇ«,«
�^g��<�i�,ds� yIloyk« yIlÇ«,«

�,�H¸��j��¨vgkd��i�fe�d�°qg��kl�Í¹}�°k�,�/�MgD�,�R�igkds¯,g � }�~<�I}�gk¯,�f®oe�} b �f� �<b ��°q�`¯,gkds� � g�� b cf�R�3}�~R�I}��Mgk}i}igkd��R}�}�~�gP��gk¨
g��H¯ b ds�f� � g��H}��,®R°q�f�<�i}id�� b ��}���lZÍË��}�~ b �r°k�,�ig,¬����,}r�f�<®�¸h�Id�g�}�~<g�d��,�j�,}�� � �,d�g��R}r�f����¯,gkds�Ic,gh%��^l w ¯,gkds�se<�
yIl � ! g��Id�® b gkdk1�¬��Re<}��,®n�i��g � �R®o��¸Q|�gk¨vgkd��ig��R�i�,ds���,� � ~ bo�<� g���e<� b }��P%iyIloyk«��,� � «
lÇ«,«�d�g��%�jg�°q} b ¯,g�®�¸�1�l

ÈD�:�,�<�,®�¸
� b �	�,|R}�~�gv�jg��i}	ds�,�M�,}��Z�<ds� � eR°qg ��b ��g��,°s~��,|R}�~�g w «Dgk¯,�f®oe�} b �f�<�Ids¸�dse<�<�µ��~��`¨��µ}�~<�I}6Î���ÎkÓ
�,|{}�~�g#ds�,�M�,}���e<�ig��j�ÂÌÊ��g��<�i�,ds�kl�±�~ b ��°ke�d b �fe<� � g�� b cf� b �q�<d�g���e � �I�R®�¸�}�~�g#d�g��se<®�}��,| � eR®�} b ª��,�
úig�°q} b ¯,g
}ids� � gk�� ]� b �<~�gkd�g��H} b �B}�~�g�d��,�j�,}¤þÇ�P}��,�iºMlhx<�,d b �<�i}��,�<°qg,¬.�M�ÂÌ���g��<�i�,ds���Idsg�e<�igk|�e<®µ�Mg�°k�,eR�igh}�~�gk¸m°k�,�
� gk}ig�°q}�}�~�gm�<d�g���g��<°qgh�,|��M�ÂÌ^g����,� � |��^°keR�P}�~�g�d��,�j�,} b �m���&�<d����<d b �I}ig �<b d�g�°q} b �f�R�klh)��`¨3gk¯,gkd�¬ b ���fe�d
�i¸
�i}ig � }�~�gQ�M�ÂÌÐ�ig��<���,ds� � ��¸K�,|�}ig���|�� b ®r}i� �<b °q}��I}igQ}�~�g��,°q} b �f�<���,|�}�~<g�d��,�j�,}��kl�±�~ b � b ���jg�°k�,e<�ig
�fe�d��i¸
�i}ig �ïb �h°q�f�<�i}ids� b �<g � �^¸Ì�ig��<�i�,d��,� � �fe<}%�Re�}h��� b �ig,¬3¨�~ b °�~ � ��¸Ìg b }�~�gkd�°k�,eR�igÊ�j�$Ì
g��h}i�mc,�
e<� � gk}ig�°q}ig � �,d b cf���,dsg��,°q} b �f�<�v��e�c,c,g���}ig � �H¸h}�~�g��j�$Ì��ig��<���,d�l§xRe�d�}�~<gkd�¬H�j�ÂÌ��ig��<�i�,ds�v�Id�gD���,}v°qd b } b °k�,®
}i���j�$Ì^ª��Re<��~ b ��c�� b �R°qg�}�~�g�d��,�j�,}��:°k�,�Õ�Re<�s~��j�$Ì
g��:�H¸Ð� b�� �R®o¸Bd�e<�<� b �<c b �H}i�p}�~�g � ¨ b }�~��fe�}�gk¯,g��
� gk}ig�°q} b �<c�}�~�g � lÕÍË�Y� �<�<b } b �f�6¬r�m�j�$ÌY�ig��<�i�,d�°q�f�R��e � g��h�f�<g/e<� b }:�,|Dg���gkd�c,¸ b �Ìg��,°s~Z�i}igD���,| b }��
���jgkds�I} b �f�]lr2 b ¯,g���}�~<g��ig�gk¯I�,®oe<�I} b �f�<�3�,� � }�~�gD|��,°q}v}�~R�I}3}�~�gDd��,�j�,}�~<�,�3��® b���b }ig � Î���Î Àß÷ Ó¹�M�)ÓDÎ"C ��Á 
 ½ �)Ó
g���gkd�c,¸����fe�ds°qg,¬
gk¯,�f®oe�} b �f���<d�g��se � �I�R®�¸ � gk}igkd ��b ��g��r}�~R�I}r}�~�g �<b ��� � ¯"�,�H}��Ic,g��r�,|	~<��¯ b ��c����j�$Ì��ig��R�i�,d
�fe�}¹¨3g b cf~�}�~�g�� � ¯I�,��}��Ic,g���l�� b3��b ®o�Ids®o¸,¬�}�~�g��ig#d��,�j�,} � g�� b cf�<� � �����,} � �Iº,g�e<�igP�,|{�,��¸Ê~ bo�R� g���e<� b }��kl

x b cfe�dsg w l����s~���¨���}�~�g#�jg��i}���g�e�d��
°q�f��}ids�f®o®�gkd �Rb ��°q��¯,gkdsg � �^¸Êgk¯,�f®oe�} b �f� b �Ê}�~ b ���igk}i} b ��c�l6ÍÒ}�~<�,�D�
�R}���g��s���,|{�^l  +^¬M�,� � g � ��®���¸
���f��g�¨��,®o®]�ig��R�i�,d��,� � �<��~ bo�<� g���e<� b }��kl

$ �,} b °qg�}�~R�I}F}�~�g�}�~�dsg���~��f® � �{�f��}�~�g��fe�}%��e�}Fe<� b }��{� b �,�§}�~�g�ds�,�M�,}§}i�`¨v�Id � �r|��,d�¨��Id �m� �`¯,g�� b �h}�~�g
�I�R�ig��R°qgh�,|v�ig��R�i�,d�¸ b �P�Re�}��kl��mg�°k�,���,®o�i�Ê�,���igkd�¯,gh}�~<�I}P}�~ b ��d��,�j�,}�eR�ig��P�Ê�ig��<�i�,d#}i� � gk}ig�°q}�¨��,®o®o�
}�¨v�/°qg�®o®o� b �p|�d��f��}��,|F}�~<g�ds�,�M�,}kl�±�~ b ��~<�,� b �H}igkd�g��i} b ��c�°q�f�<�ig$#^e�g��<°qg����j�,}�~B|��,d���¯,� bo�<b �<cQ��e � � b �<c
b �H}i�:¨v�,®o®n�3�,� � �,®o����|��,d��,e�}i� � �I} b °k�,®n®�¸ � gk}igkd ��b � b �<c#¨�~�g���}i�m#^e b }R��e<��~ b �<c#�:�j�$Ìjl§x<�,d b �<�i}��,�R°qg,¬ b |
}�~�g�ds�,�M�,} b ���Re<��~ b ��cP�P�j�$Ìj¬f}�~�g�¨��,®o®<��g��<�i�,d � gk}ig�°q}��v��¨��,®o®
}�~�g b �<�i}��,�H}F}�~�g��j�ÂÌ:°q� � g��v�Icf� b �<��}F}�~�g
¨��,®o® ¬k�<d�� � e<° b ��c����ig��R�i�,d�¸ b �P��e�}��,|F�0y,y�¦�¥:yIl�±�~ b ��°k�,e<��g���}�~<g:�,°q} b ¯"�I} b �f�R���,|r}�~�g��fe<}%�Re�}�e<� b }��
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x b cfe�dsg w l�� ý g��i}�d��,�j�,} � g�� b cf�Kgk¯,�f®o¯,g � ¨ b }�~K® b���b }ig � �R�I}i}igkd�¸��j��¨vgkdh�,� � ���
�j��¨vgkd��i�fe�d�°qg��kl

}i�/�jg�°q� � g,ðP¡§¦�ªsy ! y�ªsyk«�¦�ªsy w yI¬§xr¦:y w,w ªsy��  ¦P�,+^¬§�,� � ¢P¦�ªsyk« ! ¥  ¤f¥ ! «�¥�+ ! ¥:y��,¤f¦P�,�  l�)�g��R°qg�}�~�g
d��,�j�,}�}�e�d��<��d b cf~H}�¨ b }�~�~ b cf~¥�<ds�,�R�I� b ® b }�¸,¬
}�~�gkd�gk�^¸Ê®�g���¯ b ��c�}�~<g��j�$Ì/�Icf� b �<�i}�}�~�g#¨��,®o® l $ �,} b °qg�}�~<�I}
}�~�g�d��,�j�,}{°q�fe<® � ~<��¯,g�eR�ig ��b }��	|�gkg � �R�,°sº � g�°s~<�,� b � � }i�Ddsg��,® b Ïkgv}�~�g���� � g��jg�~<��¯ b �,d�¬ b l´g,l�¬ b }��µ�I}i}ig � �<}
}i���ReR��~B}�~�gh�j�$Ì b ��}i�Ê}�~�gh¨��,®o®{¨v�fe<® � ~<��¯,g�°k�,e<�ig �Kb }�}i�/}�e�ds���I}�}�~�g��<g	Ì^}P} b�� g:��}igD�6lh)��`¨3gk¯,gkd�¬
}�~ b �3°k�,e<�ig��v}�~�g�d��,�j�,}3}i��¨v�,��}igD�,�Q�,°q} b �f���i}igD�6¬^¨�~ b °�~ b �3�,|¯�<d�g ��b e � }i��}�~�g��igDg���gkd�c,¸Hª�°q�f�<�i}ids� b ��g �
d��,�j�,}��kl§ò3¯,�f®oe�} b �f�Ê}�~^e<� �Rb ��°q��¯,gkd�� � g�� b cf�R��}�~<�I}�����¯,g�}�~�g�ds�,�M�,}���}�~ b ��¨��,�i}ig � g	 j�,d�}kl

x b cfe�dsg w l ! ��~��`¨���}�~�g �Rb �i}id b ��e�} b �f���,|r�ig��R�i�,ds� b �/}�~<g�gk¯,�f®�¯,g � ds�,�M�,}���l'ÍÒ}D°k�,�B�jg:���,} b °qg � }�~<�I}
}�~�g��ig�d��,�j�,}��K�<d b3� �Id b ®�¸�e<�ig�¨��,®o®<�ig��<���,ds�F}�~<�I}3�Id�g�°qd b } b °k�,®o®�¸\�R®o�,°qg � }i� � gk}ig�°q}r¨��,®o®o�§}¹¨3�:°qg�®o®o�r�,~�g�� �
�,|v}�~�ghd��,�j�,}k¬ b l´g,l�¬ b ���M�f� b } b �f�<�:%iyI¬	«^1�¬v%iyI¬3y"1�¬	�,d�%iyI¬µ�H1�l�ÈD�P¨vg � g���} b �f��g � g��Ids® b gkd�¬]}�~�g��ig��ig��R�i�,d
�R®o�,°qg � g���}��D�,®o®��`¨Æ}�~�g�d��,�j�,}�}i�����,}��f�R®�¸Ê��¯,� bo� ¨��,®o®o�k¬<��e�}��,®o�i� � gk}igkd ��b ��g#¨�~<g��/}i����}i�����ReR��~ b ��c
�/�j�ÂÌMl�ÍÒ�Ð°q�f��}id��,�i}�}i�px b cfe�d�g w l��^¬{�f��g���~��fe<® � ���,} b °qg�}�~<�I}��ig��<�i�,d�� b �mx b cfe<d�g w l ! �Id�gm�R®o�,°qg � }i�
�ig��<��g�°�~�� b °qgP®��
°k�I} b �f�<���Id��fe<� � }�~�g�d��,�j�,}kl§x<�,d b �<�i}��,�<°qg,¬����f��g��,|6}�~<gDgk¯,�f®o¯,g � d��,�j�,}���~<��¯,gP�ig��<���,ds�
}i���,�R��gkd�¯,g#°qg�®o®o� ½ Ó Á CMÎ B }�~�gPd��,�j�,}kl

ö{Õ:Ö �:à&É�Ø�ßÐýµà6çrßHá
ØRã�è�é_��ègÈ§ØRÜ°¬�à§á
ÚMÛ,è�à6évã

ÍË��}�~ b ��g	Ì(�jgkd b�� g���}�¨3g�e<�ig � d��,�j�,}���¨ b }�~�® b���b }ig � �R�I}i}igkds¸Kd�g��igkds¯,g��h�,�:�Mgk|��,d�g,¬§�Re<}��,���se � g �
}�~<�I}�}�~�gkd�g�¨vgkd�gJ�j�`¨3gkd��i�fe�ds°qg�� b �Ê}�~�g�g���¯ b d��f� � g���}kl�±�~�g�®��^°k�I} b �f�<���,|§}�~�g��ig\�j��¨vgkd��i�fe�d�°qg���¨vgkd�g
�"Ì
g � �,°qd��f�s��g��H¯ b d��f� � g��H}��kl�x<�,d b �<�i}��,�R°qg,¬ b ���fe�d�g	Ì5�jgkd b�� g��H}���}�~�g#g���¯ b d��f� � g���}��D~<� � }¹¨3���j��¨vgkd
�i�fe�d�°qg���®��
°k�I}ig � �,®��f��ch}�~<g�¨v�,®n®o�k¬<�,����~<��¨�� b ��x b cfe�d�g w l w l
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x b cfe�dsg w l ! ÿ b �i}id b �Re�} b �f���,|��ig��<���,ds� b �md��,�j�,}���gk¯,�f®�¯,g � ¨ b }�~�® b���b }ig � �R�I}i}igkd�¸
�j��¨vgkd��,� � �<�G�M�`¨3gkd��i�fe�ds°qg��kl

±µ�I�R®�g w l��Q��e �m� �Id b Ïkg���}�~<g�d�g��se<®�}����,|r�fe�dDgk¯,�f®oe�} b �f�R�Id�¸/g	Ì5�Mgkd b�� g��H}�� b �p}�~ b ��g��H¯ b ds�f� � g��H}kl!ÍÒ}
°k�,�Ê�jg��,�R�igkd�¯,g � }�~<�I}�}�~�g��igPd�g��se<®�}����Id�gP¯,gkd�¸�� b���b ®o�Idv}i�h}�~��f�igP�,�<}�� b �<g �Êb ��g���¯ b d��f� � g���}���¨ b }�~��fe�}
�,�H¸��j��¨vgkd#�i�fe<ds°qg���% ±µ�I�R®�g w l��H1�l�±�~�g:�f�<®�¸ �Rb  Mgkdsg��<°qgh�jgk}�¨vgkg��md�g���e<®o}�� b ��}�~�gh}�¨v�/g��H¯ b d��f� � g��H}��
���"�jg��Ids�r}i�#�jg b �h}�~�gD�He � �jgkdF�,|j¨��,®o®<�Re � �R�klµÈ����,�<�,®�¸
� b �§�,|j}�~�g�d�g���e<®�}��r��e�c,c,g��i}��3}�~<�I}r}�~<g�d��,�j�,}��
b ��g���¯ b d��f� � g���}��3¨ b }�~��"Ì^g � �j��¨vgkdv���fe�ds°qg�®��^°k�I} b �f�<�r��e � � b �H}i��¨v�,®o®n� � �,d�gD�,|�}ig���}�~<�,�Q}�~�g�d��,�j�,}��
b �Qg��H¯ b ds�f� � g��H}��3¨ b }�~��fe�}6�j��¨vgkd��i�fe�ds°qg���l§)��`¨3gk¯,gkd�¬�}�~ b � b ��� �<b dsg�°q}3d�g��se<®�}v�,|	}�~�gP®��
°k�I} b �f�<�v�,|µ}�~�g
�j��¨vgkd��i�fe�ds°qg���l3� b �<°qgX�j��¨vgkd��i�fe�ds°qg����Idsg��,�s��e � g � }i�h�jg��I}i}��,°s~�g � }i�h}�~�g�¨v�,®o®n�k¬
}�~�g�d��,�j�,}����Re � �
b �H}i�h¨v�,®n®o��¨�~�g���}�~<gk¸����&�<d��f�,°s~/}�~�gj�j��¨vgkd��i�fe�d�°qg���}i��°�~<�Id�c,g�}�~�g b d��R�I}i}igkd b g���l

±µ�I�R®�g w l�� ¢�g���e<®o}���¨ b }�~�}�¨v�I�j�`¨3gkd����fe�ds°qg�� b �Q�"Ì^g � ®��^°k�I} b �f�<�kl

È�¯,gkd��Ic,g ý g��i}
x b }���g���� �^l w"! �^l �I�
�
e�d�¯ b ¯I�,®M± b�� g y w �^l �I� y w, l��  
���,®o® ý e � �R� �^l !,! yIl�� w
) bo�R� g���îD� b }�� «
lÇ«  «
lÇ«,«
�^g��<�i�,ds� yIlÇ«f¤ yIlÇ«,«



yk«f+

Power sources at fixed locations

x b cfe�d�g w l w ¡	�^°k�I} b �f�<���,|µ}�~�g�}¹¨3�h�&Ì^g � �j�`¨3gkd����fe�ds°qg��kl

ý e�}�¨�~�¸ � ��d��,�j�,}��4�jgkd�|��,d � �i�I�j�^�,ds®�¸ b �Ê}�~ b ��g��H¯ b ds�f� � g��H}��m�»~�¸ b ��}�~�g b d���e�ds¯ b ¯I�,®j} b�� g����
�<b  jgkd�g��H}�|�ds� � }�~��f�ig��,|µd��,�j�,}�� b ��g��H¯ b d��f� � g��H}���¨ b }�~��fe�}6�j��¨vgkd��i�fe�d�°qg����

±�~<gPg	Ì(�R®n�,�<�I} b �f�Ê�Icf� b �/® b g�� b ��}�~�g�®��
°k�I} b �f�<���,|	}�~�g0�j�`¨3gkdD�i�fe�ds°qg��klFÈD��¨vg � g��H} b �f��g � g��Id�® b gkd�¬
}�~�g4�j�`¨3gkdr���fe�ds°qg��r�Idsg�®��
°k�I}ig � �,®��f��cP¨��,®o®o��¬��,� ��b �:�,d � gkdF}i��°�~<�Id�c,g�e"�6¬f}�~�g�ds�,�M�,}�� � e<��}r���"�<d��f�,°�~
¨��,®o®o�kl ý e�}�}�~ b ���Mg�~R��¯ b �,dQ°q�f��Ó b °q}���¨ b }�~�}�~<gp�I� b ® b }�¸Ì�,|�}�~�gpd��,�j�,}�}i� � gk}ig�°q}Ê�,� � ��¯,� bo� ¨��,®o®o�k¬
�,� ��� gk}igkd ��b ��g�¨�~�g��B}i��#He b }'��e<��~ b �<c��Q�M�ÂÌMlJÍÒ�B�,d � gkdP|��,d��j�,}�~pº b � � ���,|3�Mg�~R��¯ b �,ds�D}i�/°q�Iª�g	Ì b �i}k¬
}�~�g�d��,�j�,} � eR�i}��Mg�°k���R�I�R®ogB�,|��ig��<� b ��cÐ�j�,}�~��j��¨vgkd/�i�fe�ds°qg��Ê�,� � ¨��,®o®o��¬��,� �»� gk}igkd ��b � b ��cÐ}�~�g
���"�<ds���<d b �I}igÊ�jg�~<��¯ b �,d b �Y}�~<�I}�°q�f�H}ig	Ì
}kl�)��`¨3gk¯,gkd�¬����Mgkd��I} b ��c � e<®�} b �R®og���g��<�i�,ds� b ��¯,�f®o¯,g���g���gkd�c,¸
°q�f�i}��klrxRe�d�}�~�gkd�¬ b } b ��#^e b }igX�j�f��� b �R®�g�|��,d�}�~�g0�j��¨vgkd��i�fe�ds°qg�}i�h�jgD�,�R��°ke�d�g � �^¸����j�$ÌQ}�~<�I}�~<�,���jgkg��
�Re<�s~�g � �Icf� b �<��} b }kl�±�~ b � � �Iº,g���}�~�gJ�j��¨vgkd��i�fe�ds°qg b �<�,°k°qg���� b �R®�g,l�ÍÒ�p® b cf~H}��,|§}�~�g��ig�°q�f�<� bo� gkd��I} b �f�<�k¬
gk¯,�f®oe�} b �f�Ä���&�Mg��Id���}i�Y°s~<�H�f�ig � g�� b cf�<��}�~<�I} B �ÕÎ���Ô � �Iº,gme<�igB�,|j�j��¨vgkdÊ�ig��<�i�,d��kl0xRe�d�}�~�gkd�¬�}�~�g
� g�� b cf�<��gk¯,�f®�¯,g � �Id�g�g	Ì^}id�g � g�®�¸/� b���b ®o�Id�}i��}�~<g#�f��g�� b �Êg��H¯ b d��f� � g��H}���¨ b }�~��fe�}��,�H¸¥�j��¨vgkdD�i�fe<ds°qg��
%��^g�°q} b �f� w l  1�l

±�~ b ��� b���b ®o�Id b }¹¸ b ��°k®�g��Ids®�¸Qgk¯ bn� g���} b �Êx b cfe�dsg w l  ¬�¨�~ b °s~Ê�jg��Ids�����i}id b º b ��c:d�g��ig � �R®o�,�<°qg�}i��x b cIª
e�d�g w l ! lÐÈD�h°k�,�Ì�jg��,���igkd�¯,g � ¬r�,® � �f�i}h�,®o®v�,|�}�~�gÊ�ig��R�i�,ds�:e<�ig � �^¸K}�~�g�gk¯,�f®�¯,g � d��,�j�,}��h�Id�g�¨��,®o®
�ig��<���,ds��}�~<�I}��Idsgj�R®o�,°qg � }i� � gk}ig�°q}�¨��,®o®o��}¹¨3��°qg�®n®o���,~�g�� � �,|{}�~�gPds�,�M�,}kl

x b cfe�dsg w l �Ê��~���¨��P}�~�g � g�� b cf���,|3}�~�gh�jg��i}�d��,�j�,}Pgk¯,�f®�¯,g �Kb ��}�~�g��ig�° b d�°ke � �i}��,�<°qg���l:ÈD�P°k�,���jg
�,�R�igkds¯,g � ¬�}�~ b �3d��,�j�,}�g � �R®��`¸^���f��gP�ig��R�i�,d�°qd b } b °k�,®o®o¸G�R®o�,°qg � }i� � gk}ig�°q}�¨��,®o®o�3}�¨v��°qg�®o®o���,~�g�� � �,|	}�~�g
d��,�j�,}kl�ÍË�Ì}�~�gÊ�I�R�ig��R°qgÊ�,|�¨��,®o®o�:��g��Idh}�~�g�d��,�j�,}k¬3}�~�gÊ}�~�d�g���~<�f® � ���f�Ì}�~�gÊ�fe�}%�Re�}he<� b }��#� b �,�:}�~�g
d��,�j�,}�}i��¨��Id � �:|��,d�¨v�Id �¤� ��¯,g��kl�)D��¨vgk¯,gkd�¬3¨�~�g��Ð}�~�g�d��,�j�,}�g��<°q�feR��}igkds�h�p¨��,®o®r}¹¨3��°qg�®n®o���,~<g�� � ¬
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x b cfe�dsg w l  ÿ b �i}id b �Re�} b �f���,|	�ig��R�i�,ds� b �Qd��,�j�,}���gk¯,�f®�¯,g � ¨ b }�~��j��¨vgkd��i�fe�d�°qg�� b �
�"Ì
g � �j�f� b } b �f�<���,®o�f��ch}�¨v��¨��,®o®o�kl

}�~�g�¨v�,®n®	�ig��R�i�,d'�Rd���¯ bo� g��D��¯I�,®oe�g��£y,y�¦#¥:y�}i��}�~�g:��g�e�ds�^°q�f�H}id��f®o®�gkd�l�±�~ b ��®�g�� � ��}i��}�~�g#|��f®o®��`¨ b ��c
�,°q} b ¯I�I} b �f�<� b �/}�~<g#�fe�}%�Re<}�e<� b }��kðr¡§¦�ª ! �f¥P¤,¤f¥ w «�¥P+
y�¦hy�¤f�H¬6xr¦:y ! �f¥P�`ª¹¤  ¦ w ¤^¬.�,� � ¢P¦�ª¹+,¤^l�±�~^e<�
}�~�g�ds�,�M�,}4#^e b }��6��e<��~ b �<c�}�~�gP�j�ÂÌÊ�,� � }�e�ds�<��®ogk|�}�¨ b }�~�¯,gkd�¸Ê~ b cf~1�<d��,���I� b ® b }¹¸,l

x<�,d�}�~�g�d�g��,�i�f�<� � g���} b �f��g � g��Ids® b gkd�¬^�fe<d�d�g���e<®�}�� b � �<b °k�I}igD}�~<�I}�}�~�gPd��,�j�,}����Idsg�e<�<�I�R®�gD}i�hd�g��,®o®o¸
g	Ì5�R®�� b }�}�~<gJ�j��¨vgkdD���fe�ds°qg��k¬Mgk¯,g��B}�~��fe�cf~/}�~<g b d��j�f� b } b �f�<���Id�g:°q� � �R®�gk}ig�®o¸��Rd�g �<b °q}��I�R®og�%��"Ì
g � ®��
°k�"ª
} b �f�<�k1�lF)��`¨3gk¯,gkd�¬�¨vg#�Id�cfe�g � }�~<�I}�}�~ b ��¨v�,��� �<b d�g�°q}�dsg���e<®�}��,|{}�~�g#®��
°k�I} b �f�<��°s~��f�ig���|��,d�}�~�gj�j��¨vgkd
�i�fe�d�°qg��kl��mg���e<c,c,g��i}ig � }�~<�I}��j��¨vgkd��i�fe�ds°qg���®��^°k�I}ig � �f�p}�~�g#¨��,®o®o���,|§}�~<g��Id�g��<� b�� �j�f�ig � °q�f��Ó b °q}Ëª
b ��chdsg$#He b d�g � g��H}����f�Ê}�~�g�ds�,�M�,}���¬<|��,d�° b ��ch}�~�g � }i�����"�<ds�f�,°s~/¨��,®o®o��d��I}�~�gkd�}�~<�,�p��¯,� bo� }�~�g � lv±�~ b �
� �Iº,g��Qe<�h¨v�f� � gkd�¨�~<�I}�¨v�fe<® � ~<���&�Mg�� b |�}�~�g?�M�`¨3gkdQ�i�fe�ds°qgp®��^°k�I} b �f�<�h�jg�°k� � g�e<�"�<d�g �<b °q}��I��®�g`�
)D��¨õ¨v�fe<® � }�~�gÊds�,�M�,}���|��Id�g b | �<b  jgkd�g��H}hg���¯ b d��f� � g���}��h~<� � �j�`¨3gkd����fe�ds°qg���®��
°k�I}ig ��b � �<b  Mgkd�g��H}
�j�f� b } b �f�R����±�~�gP|��f®o®��`¨ b ��c:g	Ì5�jgkd b�� g��H}q�<d��`¯ bo� g����,�<�i¨vgkds��}i��}�~�g���gJ#He<g��i} b �f�<�kl

ö{ÕM× �:à&É�Ø�ßÐýµà6çrßHá
ØRã�è�é0×BÚjévÜFà³O ¬�à§á
ÚMÛIè�à6é3ã

�
e"�"�j�f�ig§}�~�gF�j�$Ì^ª��Re<�s~ b ��c�d��,�j�,}6¨��,�.�jg b �<c�gk¯"�,®oeR�I}ig �#b � �Rb  Mgkdsg���}6g��H¯ b d��f� � g��H}��F%�g,l´c�l�¬ �<b  Mgkd�g��H}
d��^� � � b �h���Re b ® �<b ��c
1�l¯ÍÒ} b �K#He b }igq�j�f��� b �R®ogv}�~R�I}F}�~�g4�j��¨vgkd3���fe�ds°qg�� ��b cf~�}3���"�jg��Id b � �<b  Mgkd�g��H}r®��
°k�"ª
} b �f�<� b �Êg��,°s~p�,|µ}�~�g��ig#g��H¯ b d��f� � g��H}��klF)D��¨ � �^g���}�~ b ��e<�P�<d�g �Rb °q}��I� b ® b }�¸h�,|e�j��¨vgkd��i�fe�d�°qg�®��^°k�I} b �f�<�
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x b cfe�dsg w l � ý g��i}Dd��,�j�,} � g�� b cf��gk¯,�f®o¯,g �mb �/g��H¯ b d��f� � g��H}��D¨ b }�~��j�`¨3gkdP�i�fe�d�°qg��
b �Q�"Ì
g � �j�f� b } b �f�R���,®��f��ch}�¨v��¨��,®o®o��l

�E jg�°q}�}�~�g�gk¯,�f®o¯,g � �jg�~<��¯ b �,ds���
ÍË�K�fe<d�g	Ì5�jgkd b�� g��H}��k¬{g��,°s~Ìd��,�j�,}�g���¯ b d��f� � g���}�~<� � }�¨v�W�M�`¨3gkd:�i�fe�d�°qg���}�~R�I}�¨vgkd�g��R®o�,°qg � �I}

÷ 
�Î B �I�Î®o�^°k�I} b �f�R�klµ±�~�g��ig�®��^°k�I} b �f�<�{°q�fe<® � �jg3�f�:}�~�gv¨��,®o®o�µ�,d{gk¯,g��h¨ b }�~ b ��}�~�g��Id�g��<�
l{ÈD� � g���°qd b �jg �
g��Ids® b gkd�%��
g�°q} b �f� w l��H1�¬,�j��¨vgkdh�i�fe�ds°qg��h®o�^°k�I}ig �Yb �Ð}�~�gÊ�Id�g��<���,®o®o��¨É}�~�g�d��,�j�,}:}i��°�~<�Id�c,g/eP��|�d�� �
� e<®�} b �R®og �Rb d�g�°q} b �f�<��l.)D��¨vgk¯,gkd�¬<® b º,g�¨��,®o®o�k¬�}�~�gk¸:}i�H���,�R�i}idse<°q}§ds�,�M�,} � �,} b �f���,� � }�~�g b dF�j�ÂÌHª��ReR��~ b ��c
�jg�~<��¯ b �,ds��l

±µ�I�R®�g w l ! ��~<��¨��:}�~�gÊdsg���e<®�}����,|D�fe�d:g	Ì(�jgkd b�� g���}�� b ��}�~ b ����gk}i} b ��c�lÕÍ¹}h°k�,�Y�jg��,�R�igkds¯,g � }�~<�I}
}�~��fe�cf~/}�~�g��ig�d��,�j�,}�����e<d�¯ b ¯,g�®��f��c,gkd�}�~<�,�Ê}�~<g�d��,�j�,}�� b �Qg��H¯ b ds�f� � g��H}���¨ b }�~Q�"Ì
g � �j��¨vgkd��i�fe<ds°qg��k¬
}�~�gk¸Ê~<��¯,g���® b cf~�}�®�¸Q®���¨vgkd���}���g����ig��kl,ÍÒ�/|��,°q}k¬�}�~�g b d��R}��<g����ig����Idsg�gk¯,g���®��`¨3gkd�}�~<�,�/}�~<g��f��g���gk¯,�f®o¯,g �
b ��g���¯ b d��f� � g���}��r¨ b }�~��fe�}3�,��¸G�j��¨vgkd��i�fe�ds°qg���% �,®�}�~��fe�cf~�}�~�g � �Icf� b }�e � g��,|]}�~�g �<b  Mgkd�g��R°qg b �r� � �,®o® ¬
g,l´c�l�¬3�^l�+ w ¯,gkds��e<�:�^l w ¬F}�~�g�d�g���e<®o}��#�Id�g��i}��I} b �i} b °k�,®o®�¸m� b cf� b ��°k�,��}q1�l?Í¹}�¨3�fe<® � }�~^e<�����&�Mg��Id�}�~<�I}�}�~�g
d��,�j�,}�� � �B�Mgk}i}igkd b �Kg��H¯ b d��f� � g��H}���¨ b }�~��fe�}��,��¸��j��¨vgkd:���fe�ds°qg��:}�~<�,� b �Ð�f��g���¨�~�gkd�gQ}�~�g1�j��¨vgkd
�i�fe�d�°qg����Id�g b �ÊeR�P�<d�g �<b °q}��I�R®�g�®��^°k�I} b �f�<�klFÈ�d�g�}�~�g��igJ�M�`¨3gkd��i�fe�ds°qg����<�,}�e<�ig � �I}��,®o®j}�~�g����

ÍÒ}3��~<�fe<® � �jg��<�,}ig � }�~<�I}v}�~�g��ig�d��,�j�,}��3�se�d�¯ b ¯,g � e<°s~Q®��f��c,gkd�% ���"�<d��ÂÌ b3� �I}ig�®�¸ w,w�r ®��f��c,gkdk1µ}�~<�,�
}�~�ghd��,�j�,}�� b �K�^g�°q} b �f�<� w l  �,� ��w l �Hl�±�~ b � b �P®o�Id�c,g�®�¸p}�~�g�d�g��se<®�}��,|3}�~<g b d��I� b ® b }�¸�}i� � gk}ig�°q}J�j��¨vgkd
�i�fe�d�°qg����,� � ���"�<ds�f�,°s~Ä}�~�g � lÒÍË�Z|��,°q}k¬�¨vgB�,�R�igkd�¯,g � }�~<�I} � �f�i}Q�,|P}�~�gpds�,�M�,}���gk¯,�f®�¯,g �»b �(}�~ b �
g	Ì5�Mgkd b�� g��H}k¬ � � � g�e<��gh�,|,�j��¨vgkd#�ig��R�i�,ds�k¬.eR�<® b º,g:}�~�g � g�� b cf�<� b ��}�~�ghg��Id�® b gkdPg	Ì5�Mgkd b�� g��H}��kl[Í¹|v}�~�g
d��,�j�,}��v�Id�g b � � gkg � e<� b ��cJ�M�`¨3gkd��i�fe<ds°qg��ig��R�i�,ds�v}i���se�d�¯ b ¯,g�®��f�<c,gkd�¬^~<��¨ b �r}�~<g b dr��}���g���� � e<°�~�®���¨vgkd
}�~<�,�K�Mgk|��,d�g`�£±�~ b ��°k�,���jg�g	Ì5�R®o� b ��g � �H¸�}�~�g�|��,°q}�}�~<�I}��,|�}ig����j�`¨3gkd��i�fe�ds°qg������"�jg��Id�¨ b }�~ b ��}�~�g
�Id�g��<�
l�ÍÒ�Ð��e<°�~Ð°k�,�ig���¬§}�~�gI�j��¨vgkd:�i�fe�ds°qg����,|�}ig��K�,�R��}idse<°q}#c,�^� � �j�$Ì���e<��~ b �<cÊ�Mg�~R��¯ b �,ds�#�,��}�~�gk¸
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±	�I��®�g w l ! ¢�g���e<®�}���¨ b }�~�}�¨v�I�j��¨vgkd��i�fe�d�°qg�� b ��ds�,� � � � ®��
°k�I} b �f�<�kl

È�¯,gkd��Ic,g ý g��i}
x b }���g���� �^l�+ w �^l��
y
�
e�d�¯ b ¯I�,®M± b�� g y�+,�^l �I� � ! yIl �"«
���,®o® ý e � �R� �^l !� �^l  +
) bo�R� g���îD� b }�� «
lÇ«,« «
lÇ«,«
�^g��<�i�,ds� yIloy�� �^lÇ«,«

~<���"�jg���}i���jgP�f�Ê}�~<g0�R�I}�~/�,|{�hd��,�j�,}q�Re<�s~ b ��c:�h�j�$Ì�}i���h¨��,®o® lF±�~ b ��®�g�� � ��}i��®o��¨vgkd��R}���g��s�ig��kl
x b cfe�dsg w l�¤���~<��¨��D}�~�g �<b ��}id b �Re�} b �f�Ê�,|F}�~�gh�ig��<���,ds� b ��}�~<g�ds�,�M�,}��Dgk¯,�f®�¯,g �Kb ��}�~ b �Dg	Ì(�jgkd b�� g���}kl

ÍÒ}�°k�,���Mg��,�R�igkds¯,g � }�~<�I}k¬6�f�m�,�m��¯,gkds�Ic,g,¬µ�,® � �f�i}P�,®o®µ}�~�gh¨��,®o®{�ig��<�i�,ds���f�m�,�H¸�gk¯,�f®o¯,g � d��,�j�,}��Id�g
�R®o�,°qg � }i� � gk}ig�°q}�¨��,®o®o���I}�� �<b �i}��,�<°qgP�,|µ}�¨v��°qg�®n®o� b ��|�d��f��}��,|{}�~�gPds�,�M�,}klFÈD��¨vgPg	Ì5�R®o� b ��g � g��Id�® b gkd�¬
}�~ b � � g�� b cf�K°s~�� b °qg��,®o®��`¨���}�~<g�d��,�j�,}���}i� � gk}ig�°q}��M�ÂÌ^g����Icf� b �<��}#¨��,®o®o�k¬	}�~�gkd�gk�^¸��,®o®���¨ b ��c/}�~�g � }i�
�Re<�s~��j�$Ì
g�� b �Ä�,�Z���R} b�� �,®�|��,��~ b �f�]lØÍ¹}���~��fe<® � �jgB�<�,}ig � }�~R�I}k¬��f�»�,�»��¯,gkds�Ic,g,¬�}�~�gBd��,�j�,}�� b �
}�~ b ��g	Ì5�Mgkd b�� g��H}��,®o�i��e<�igQ�f��g��j��¨vgkd:���fe�ds°qgÊ�ig��<�i�,dY�j�f� b } b �f�<g � }i� � gk}ig�°q}G�j��¨vgkdh�i�fe�ds°qg���}i��}�~�g
b��m� g �<b �I}ig�d b cf~H}klr±�~�gPds�,�M�,}�� b ��}�~�gPg��Ids® b gkd�g	Ì(�jgkd b3� g���}�� �Rbo� ���,}�~<��¯,g#}�~ b ��|�g��I}�e�d�g,l
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Ú)å��5èPçÂî_î�ï"Þ$èWå%ç�ä%å%ç�ñ�ñ&Ü"äFï"Ú�èPÛIð1æ/ç�"�5�÷ÀåXå2ÜPÝFè"ä!ç�ÜPå0å2ï&ð�åjÚ�è�å2ï"Ú�ä0òDð�ä%ÞGå2ïPÞGÝFç�ækç�å0ìPç(Þ$ä0èPç�åjï"ðÂê�Þ
ð�è~ö1ð�Ü"å%ç�ímð�å2Ú�òJímÞ$ð�è"ä4å%ç_7~Ü"Ú�åqñ&Ü"ä2ï"Ú3èPÛ\å2ï"ÞJæ/çY"/àR÷Àå4Ý2Þ$ë�Ú�Þ$äqç�è�å2ïPÞJéMÞDÞ$ìPæ�ð�ò���íGÞ$òüï"ð�è"Ú�ä2íÇìPÞ$ä2ò	ÝFÚ)æ/Þ$ì



ó$ÿ5ó

Ú�è�#(Þ$ò	å2Ú�ç�è � à ó à ó ø�å%çIÛ�Ü"Ú�ìPÞ0Ú)åqç�ÜPå�ç�é=å%Ý2ç�Ü"æ&ë)Þ�à
ú4ï"Þ�Ý2ç�ë)Þ'ç�é³å2ïPÞ!ñ/çÂî�ÞDÝ�ä%Þ$è&ä%ç�ÝL� ó �[ä2ïPç�Ü"ë�ìIð�ë�ä%çYækÞ'èPç�å%Þ$ì¯àKú4ï"Ú3äRä%Þ$è"ä2ç�Ý�ìPç(Þ$ä�èPç�å�ì&Ú)Ý2Þ$ò	å2ë)öGð�\/Þ$ò	å

Ý2ç�æ/ç�åqæ/Þ$ï"ð$ê5Ú)ç�Ý�ð�ä'Ú)å4ìPç(Þ$ä�èPç�åqñ&Ý2çÂê5Ú�ìPÞjð�è~ö1éMç�ÝFí ç�éeÚ3èPñ&ÜPå6å%çmå2ïPÞ\èPÞ$ÜPÝ2ç5ò	ç�è®å%ÝFç�ë�ë)ÞDÝ$à�û!çÂî�ÞDê�ÞDÝ$økå2ï"Ú�ä
ä%Þ$è"ä2ç�Ý�Ú�äqèPç�å�Ü&ä%Þ$ë)Þ$ä2äqð�ä'Ú)å4ò	ç�è®å%ÝüÚ)æ&ÜPå%Þ$äqå%çIå2ïPÞJìPÞDå%Þ$ò	å2Ú)ç�è�ð�è"ì¥ë)Þ$ð�ÝFè&Ú�èPÛ[ç�éeñkçcî,ÞDÝ'ä%ç�ÜPÝFò	ÞJë�ç(òDð�å2Ú)ç�è&äDà

H0

L F R

79B01

129

-155-97

-36
-25

90 44 -59

-43

P15

P10

B01B14 P15 W02

67

73

7
23

-2

B14

W02

Ù�Ú)Û�ÜPÝFÞ0ß(à ó$ÿ ��Þ$ä%åJÝFç�ækç�å\ìPÞ$ä2Ú)Û�è�ò	ç 
 ÞDê�ç�ë�ê�Þ$ì�î'Ú)å2ï�å2ïPÞmå2ï"Ý2Þ$ä2ïPç�ë�ì&äDà¬�J�6ú �jô�ÿ %
ð�è"ì¥û��6ú � õ ó á(à

ú4ï"Þ1ì&Ú�ä%å%ÝFÚ)æ�ÜPå2Ú)ç�è�ç�éXä%Þ$è"ä%ç�ÝüäYÚ3è�å2ï"Þ�ÞDê�ç�ë�ê�Þ$ì�Ý2ç�æ/ç�å2äDø,äFïPçÂî�èÕÚ�è¤Ù�Ú)Û�ÜPÝFÞ¥ß(à ó$ô ø6òDð�èÕæ/Þ¥ä%ÞDÞ$èÕå%ç
ñ&ð�ÝFð�ë3ë)Þ$ë4å2ï"ð�å1ç�éjÝFç�ækç�å2ä1Ú�è®#(Þ$ò	å2Ú)ç�è ß(àâõ(à ÿ à � Û�ð�Ú�è�å2ïPÞWíGç�ä%å¥ë�Ú]��Þ$ë�ö�ñ&ë�ð�ò	Þ$íGÞ$è~å�ç�é\ñ/çÂî�ÞDÝ1ä2ç�ÜPÝFò	Þ
ä%Þ$è"ä2ç�ÝFä\ð�ñ&ñkÞ$ð�Ýüäjå%ç�ækÞIÞ$Ú)å2ïPÞDÝYñkç�äFÚ)å2Ú)ç�è�ý ó ø ó�� ç�Ý�ý ó øRß � ý:åVî�ç�ò	Þ$ë�ë�äJð�ï"Þ$ð�ì�ç�ÝYæ/Þ$ï"Ú�è"ìWå2ïPÞ�Ý2ç�æ/ç�å � à
#5Ú�íIÚ�ë�ð�ÝFë)ö!å2ïPÞ�ñ"Ý2ÞDé9ÞDÝ2Ý2Þ$ìYñ/ç�ä2Ú)å2Ú)ç�èJç�é&î6ð�ë�ë(ä%Þ$è"ä%ç�ÝFäeð�ñ"ñ/Þ$ð�ÝFäZå%çXæ/Þ!ý ó ø ÿU� ø�î�ï"Ú�ë�ÞRæ/çY"\ä2Þ$è"ä%ç�ÝFäDø�ð�ë�å2ïPç�ÜPÛ�ï
é9ÞDî Ú�è¥è(Ü"í\ækÞDÝÂø"ð�Ý2Þjñ"Ý2ÞDé9ÞDÝ2Þ$è~å2Ú�ð�ë�ë)ö�ñ&ë�ð�ò	Þ$ì�ð�åYýe�5ø ó�� à83Xè�ð�è?ðÂê�ÞDÝFð�Û�Þ�ø/å2ïPÞ$ä%ÞjÝFç�ækç�å'ìPÞ$ä2Ú)Û�è"ä6Þ$ímñ&ë)çÂö
ó à ó %�ñ/çÂî�ÞDÝ[ä2ç�ÜPÝFò	Þ�ä2Þ$è"ä%ç�ÝFäDø ó àÏ� ÿ î6ð�ë�ë,ä2Þ$è"ä%ç�ÝFäDø�ð�è"ì¤ð�íGÞDÝ2ÞZ�5à ÿ�ÿ æ/ç�"�ä%Þ$è"ä%ç�ÝFä$à�ú4ï(Ü"äDøZÛ�Ú)ê�Þ$è¤å2ïPÞ
Þ$è~ê(Ú)ÝFç�è"íGÞ$è~å2ð�ëRò	ç�è"ä%å%Ýüð�Ú�è®å2ä$ø�å2ïPÞIÝ2ç�æ/ç�å2äYð�ñ"ñ/Þ$ð�ÝJå%ç�æ/Þ$èPÞ
 &åJé9Ý2ç�í ñkçcî,ÞDÝ[ä%ç�ÜPÝüò	Þ�ð�è"ì�î�ð�ë3ëRä%Þ$è"ä2ç�ÝFä
ÝFð�å2ïPÞDÝ�å2ï"ð�è¥æ/çY"�ä%Þ$è"ä2ç�ÝFäDà

9;:�Û6Ü Ý½?�P�KNM�?BAßÞàEGF�á

¾!ç�ë! 1ÞDå,ð�ëgà4ý ó õ�õ �b� ìPÞ$ä2ò	ÝüÚ)æ/Þ$ìmð\äFÚ�í\Ü&ë�ð�å2Ú)ç�èGç�é³ð\éMç�Ýüð�Û�Ú�èPÛJå2ð�ä��Gî�ïPÞDÝ2Þ'å2ïPÞ'ð�Û�Þ$è~å0ý:ç�Ý,Ý2ç�æ/ç�å � ï"ð�ì
å2ïPÞYå2ð�ä2��ç�é� kè"ì"Ú�èPÛGé9ç(ç(ì¯à'û'çcî,ÞDê�ÞDÝÂø³Ú�è?ð�ì"ì&Ú)å2Ú)ç�è�å%ç�å2ï"Ú�ä'é9ç�ÝFð�Û�Ú�èPÛ�å2ð�ä2��ø/å2ïPÞ[ð�Û�Þ$è~å2ä0ð�ë�ä%ç�`6h2g.��de�Yc�g��
å2ïPÞqèPÞ
"5åeñkç�äFÚ)å2Ú)ç�è\ç�é&é9ç~ç5ìYæ&ð�ä%Þ$ì[ç�è[å2ïPÞ6ñ"Ý2Þ$ä2Þ$è®åeñ/ç�ä2Ú)å2Ú)ç�è\ç�é&å2ï"Þ�ÝFç�ækç�åeð�è"ìGÚ)å2äeÚ�è~å%Þ$è"ìPÞ$ì[íGçcê�Þ$íGÞ$è~åDà
�=Ú���Þqå2ïPÞ4Ý2ç�æ/ç�å2äKÚ�è[å2ï"Þ4æ/çY" 
 ñ&Ü"ä2ï"Ú3èPÛ'å2ð�ä���ø~å2ïPÞ$ä%Þ4Ý2ç�æ/ç�å2ä�å%ç(çPø®ç5òDòDÜPñ&Ú�Þ$ìGð0åVî�ç 
 ì"Ú�íGÞ$è&ä2Ú)ç�è"ð�ë5Û�ÝFÚ3ìmð�è"ì
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Ù�Ú)Û�Ü"Ý2ÞJß(à ó$ô ã0Ú�ä2å%ÝFÚ)æ&ÜPå2Ú�ç�èIç�é�ä%Þ$è"ä2ç�ÝFä4Ú�è1Ý2ç�æ/ç�å2äqî'Ú)å2ï1ÞDê�ç�ë)ê�Þ$ì�å2ï"Ý2Þ$ä2ïPç�ë�ì&äDà

î�ÞDÝ2Þ?òDð�ñ&ð�æ&ë�Þ¥ç�éXímçÂê5Ú�èPÛ�é9ç�Ý2î6ð�ÝFì�ç�Ýmå2ÜPÝüè"Ú�èPÛWÝFÚ)Û�ï~åGç�ÝIë)ÞDé9åDà�ú4ï"Þ¥Ý2ç�æ/ç�å2äIï"ð�ìÕå-î,ç¤ä%Þ$è"ä%ç�ÝFämå2ï"ð�å
ñ"Ý2çcê(Ú3ìPÞ$ì�å2ïPÞ$í î�Ú)å2ï1Ú�èPé9ç�ÝFímð�å2Ú)ç�è�Ý2ÞDÛ�ð�ÝFì&Ú�èPÛYå2ïPÞjì"Ú�ä%å2ð�è&ò	Þ!ð�è"ì1ð�èPÛ�ë�Þ!ç�é=å2ïPÞ£iNg.a�h2g
^�c/é9ç~ç5ì�Þ$ë)Þ$íGÞ$è~åDà
ú4ïPÞ¥é9ç(ç(ì�Þ$ë�Þ$íGÞ$è®å2ämå2ïPÞ$ímä%Þ$ë)ê�Þ$äIî,ÞDÝFÞ�ÝFð�è"ìPç�íIë)ö�ì"Ú3ä%å%ÝFÚ)æ&Ü"å%Þ$ì�Ú�èÕå2ï"Þ�Þ$è®ê5Ú)Ý2ç�è&íGÞ$è®åmð�è&ì�ç(òDòDÜ"ñ&Ú)Þ$ì
Þ$è~å2Ú)Ý2Þ�ò	Þ$ë�ë�ä$à�þ£ïPÞ$èÕå2ïPÞ¥Ý2ç�æ/ç�åmíGçcê�Þ$ì�Ú�è~å%ç�ð�ò	Þ$ë�ë6ç5òDòDÜPñ&Ú)Þ$ìÕæ(ö�ðWé9ç~ç5ìÕÞ$ë)Þ$íGÞ$è~åDø6Ú)å[î�ð�ämäFð�Ú�ìÕå%ç
ï"ðÂê�ÞYò	ç�è"äFÜ"íGÞ$ì�å2ï"ÞjéMç(ç5ì?ð�è"ì?å2ïPÞjé9ç~ç5ì?ì"Ú3ä2ð�ñ"ñ/Þ$ð�Ý2Þ$ì¯à�ú4ïPÞjÝ2ç�æ/ç�å4æ/Þ$ï"ðÂê(Ú�ç�ÝFä4î�ÞDÝ2ÞJÛ�Þ$è"ÞDÝFð�å%Þ$ì?æ(ö�ð
^�c�h�de�Yc�flnÌâ(g,g���¥Xâ
��h,��a�h2�mè"ÞDåVî�ç�Ý���å2ï&ð�åXò	ç�è~å2ð�Ú�èPÞ$ì�é9ç�ÜPÝ0Ú�èPñ&Ü"å�Ü"è"Ú)å2ä$økä%ÞDê�Þ$è�ï&Ú�ì"ìPÞ$è�Ü"è"Ú)å2äDø/ð�è"ì�åVî�ç¥ç�Ý
é9ç�ÜPÝRç�ÜPå%ñ�ÜPåRÜ"è"Ú�å2äDà=þ£ï"Ú�ë�Þ4åVî�çYÚ3èPñ&ÜPåKÜ"è&Ú)å2ä�ñ"Ý2çcê(Ú3ìPÞ$ìmä%Þ$è"ä2ç�Ý2öGÚ�èPé9ç�ÝFímð�å2Ú)ç�è�ýgì&Ú�ä%å2ð�è"ò	Þ!ð�è"ìIì"Ú�Ý2Þ$ò	å2Ú)ç�è
ç�éXå2ïPÞ?èPÞ$ð�ÝFÞ$ä%åIé9ç~ç5ì�Þ$ë)Þ$ímÞ$è®å � øqå2ïPÞ?ç�å2ïPÞDÝIå-î,çÕÜ"è"Ú)å2ä[ñ&Ý2çÂê5Ú�ìPÞ$ì�å2ï"Þ?èPÞDåVî�ç�Ý���î�Ú�å2ï�å2ïPÞ?òDÜPÝFÝ2Þ$è®å2ë�ö
`6f]a�i�iNg.�Gð�è"ì�ð�ä!ö�ÞDå4�biNg,ã�g.�(��c�g��\Ý2ç�æ/ç�åXð�ò	å2Ú)ç�è¯à���ð�ä2Þ$ìWç�è?å2ïPÞ$ä2Þ[Ú3èPñ&ÜPå2äqå2ï"ÞYèPÞDå-î,ç�Ý.�?ñ"Ý2ç5ì"Ü"ò	Þ$ì�ð�è
ç�ÜPå%ñ&Ü"åRð�ò	å2Ú)ç�è¯ø5î�ï"Ú3òFïGî6ð�äRå2ï"Þ!ð�ò	å2Ú)ç�è�å2ï"ð�å,å2ïPÞ�Ý2ç�æ/ç�å,î,ç�Ü"ë3ìmÞ
"5Þ$òDÜPå%Þ!ð�å,å2ïPÞ�iQg.ã�c�å2Ú�íGÞ'ä%å%ÞDñ³àKú4ï(Ü"äDø
å2ï"Ú�äjî�ð�äJå2ïPÞ£`6f]a�i�iQg���ð�ò	å2Ú)ç�è¯øZî�ï"Ú�ë�ÞYå2ï"ÞIð�ò	å2Ú)ç�è�Þ
"5Þ$òDÜPå%Þ$ì¤Ú�è�å2ïPÞ�òDÜPÝ2Ý2Þ$è~åjå2Ú�íGÞ�ä%å%ÞDñ�î6ð�äjå2ïPÞ�ç�èPÞ
å2ï"ð�å0î6ð�äXñ&ë�ð�è"è"Þ$ì�ð�å0å2ïPÞ[ñ"ÝFÞDê(Ú)ç�Ü&ä�å2Ú�ímÞ[ä2å%ÞDñ³à\ú4ï(Ü"äDø¯Ú�è�å2ïPÞ$Ú�ÝXä2ö(ä%å%Þ$í�ø¯å2ïPÞ[Ý2ç�æ/ç�åXï&ð�ì�ð1ñ�ë�ð�è"èPÞ$ì
ð�ò	å2Ú)ç�è�é9ç�Ý�å2Ú�íGÞYä%å%ÞDñ°äæå�à4÷Àå�ç�æ&å2ð�Ú�èPÞ$ì�ä%Þ$è"ä%ç�Ý2ö¥Ú�è"ñ&ÜPå2ä4ð�å	äæå\ð�è"ì?ì"ÞDå%ÞDÝFímÚ�èPÞ$ì�ðmñ&ë3ð�è"èPÞ$ì?ð�ò	å2Ú�ç�è?é9ç�Ý
ä + à6÷Àå�å2ïPÞ$è?Þ
"(Þ$òDÜ"å%Þ$ì�å2ï"ÞJð�ò	å2Ú)ç�è�ñ&ë�ð�è"èPÞ$ì�éMç�Ý�ä å ø�î�ï"Ú�òüï�ë)Þ$ì¥å%ç1èPÞDî ä2Þ$è"ä%ç�Ý2ö¥Ú�èPñ�ÜPå2äqð�å�ä + à � è"ì�ä%ç
ç�è¯à

ú4ï"Þ!èPÞDå-î,ç�Ý.��ï"ð�ì�é9ç�ÜPÝ6ç�ÜPå%ñ&ÜPåqÜ"è&Ú)å2äDø®å-î,ç�ò	ç�Ý2Ý2Þ$ä%ñ/ç�è"ì"Ú3èPÛjå%çGå2ïPÞ0ð�ò	å2Ú)ç�è1æ/Þ$Ú�èPÛ\ñ&ë�ð�è"è"Þ$ìIé9ç�Ýqå2ïPÞ
èPÞ
"5åRå2Ú�ímÞ'ä%å%ÞDñ1ð�è"ìmå2ï"Þ'ç�å2ïPÞDÝ�åVî�ç[ò	ç�Ý2Ý2Þ$ä%ñ/ç�è"ì"Ú3èPÛ0å%ç\å2ï"Þ�ñ"Ý2Þ$ì&Ú�ò	å2Ú)ç�èGç�é³ä%Þ$è&ä%ç�Ý2ömÚ�èPñ�ÜPå2äKð�å�å2ïPÞ'èPÞ
"5å
å2Ú�íGÞ�ä%å%ÞDñ³à½�6ð�ä%Þ$ìÕç�è�å2ï"Þ�ÞDÝ2ÝFç�ÝYæ/ÞDå-î,ÞDÞ$è¤ñ"Ý2Þ$ì&Ú�ò	å%Þ$ì�ð�è&ì�ç�æ&ä2ÞDÝ2ê�Þ$ìÕä%Þ$è"ä%ç�Ý2ö�Ú3èPñ&ÜPå2äDøZå2ïPÞ1èPÞDåVî�ç�Ý��



ó$ÿ�ô

î6ð�ä1å%ÝFð�Ú�èPÞ$ì£Ü"ä2Ú3èPÛ�å2ïPÞ�æ&ð�ò.� 
 ñ"ÝFç�ñ&ð�Û�ð�å2Ú)ç�èÒð�ë)Û�ç�ÝüÚ)å2ï"í¥à�#5Ú3è"ò	Þ?å2ïPÞ�ä2Ü"æ&èPÞDåVî�ç�Ý��5ä1ò	ç�è®å%ÝFÚ�æ&ÜPå2Ú�èPÛ�å%ç
ä%Þ$è"ä2ç�Ý2ö�ñ"ÝFÞ$ì"Ú�ò	å2Ú)ç�è¤ð�è"ìÕð�ò	å2Ú)ç�èÕÛ�Þ$èPÞDÝFð�å2Ú�ç�è�ä2ï"ð�Ý2Þ$ìÕï"Ú3ì"ìPÞ$è�Ü&è"Ú)å2ä[ð�è"ìÕë�Ú�è��5äDø�ë)Þ$ð�ÝFè&Ú�èPÛ?å%ç�ñ&Ý2Þ$ì"Ú�ò	å
ð�ë�ä%çmÚ3èbÎ�ÜPÞ$è"ò	Þ$ì1å2ï"Þ0ñ&ë�ð�è"è"Ú3èPÛ\ç�éZé:ÜPå2ÜPÝ2Þjð�ò	å2Ú)ç�è&äDà

ú4ï"ÞIÝ2Þ$ä%Þ$ð�ÝüòFïPÞDÝFä\é9ç�Ü"è"ì�å2ï&ð�åJÞDê�ç�ë�ÜPå2Ú�ç�è�ð�è"ì�ë)Þ$ð�ÝFè"Ú3èPÛ�ð�\kÞ$ò	å%Þ$ìÕÞ$ð�òüï¤ç�å2ïPÞDÝYì"ö(è"ð�íIÚ�òDð�ë�ë)ö�ø=î�Ú)å2ï
ñ/ç�ñ&Ü"ë�ð�å2Ú�ç�è"äqï"ð$ê5Ú�èPÛIå2ïPÞ\ð�æ&Ú3ë�Ú)åVö�å%ç1ë)Þ$ð�ÝFè¥å%ç�ñ"Ý2Þ$ì"Ú3ò	åqéMç(ç(ì�ë)ç5òDð�å2Ú)ç�è"äDøkìPÞ$íGç�è"ä%å%Ýüð�å2Ú�èPÛmæ/ÞDå%å%ÞDÝ!ÞDê�ç�ë�Ü 

å2Ú)ç�è"ð�ÝFö�Ú�è"ò	Ý2Þ$ð�ä%ÞYÚ�è�å2ï"Þ\ð$ê�ÞDÝüð�Û�Þmð�æ&Ú�ë�Ú)å-ö1å%ç¬ �è"ì?éMç(ç5ì�Ú�è�å2ïPÞ\Þ$è~ê5Ú)Ý2ç�è"íGÞ$è~åDà�ú4ï"ÞDö1ð�ë3ä%çIé9ç�Ü"è"ì?å2ï"ð�å
ë)Þ$ð�ÝFè&Ú�èPÛ1å%ç�ñ"Ý2Þ$ì&Ú�ò	å0Ú�íGñ"Ý2çcê�Þ$ì�å2ïPÞmð�æ&Ú3ë�Ú)åVö�å%ç� �è"ìWé9ç(ç(ì�Ú�èWå2ï"ÞGÞ$è®ê5Ú)Ý2ç�è"ímÞ$è®åDøZð�è"ìWå2ï"ð�åjÞDê�ç�ë�Ü"å2Ú)ç�è
ñ"Ý2ç5ì"Ü"ò	Þ$ì¥Ú3è"ì"Ú)ê5Ú�ì"Ü"ð�ë3ä�å2ï"ð�å4î�ÞDÝ2Þjñ"ÝFÞ$ì"Ú�ä%ñ/ç�ä%Þ$ì�å%çIë)Þ$ð�Ýüè¯à

ú4ï"Þ�æ/ç�" 
 ñ&Ü&ä2ï"Ú�èPÛ�å2ð�ä2��ì&Ú!\kÞDÝüä\é9Ý2ç�í«å2ï"Ú�äYî�ç�Ý��ÕÚ�è�ðWé9ÞDî ò	ÝFÚ)å2Ú3òDð�ë,î6ð$ö5äDà � ä[î�Þ�ï"ð$ê�Þ�ð�ÝFÛ�ÜPÞ$ì
Þ$ð�ÝFë�Ú�ÞDÝ$ø�å2ï"ÞYæ/ç�" 
 ñ&Ü&ä2ï"Ú�èPÛIå2ð�ä2��Ú�äXíGç�ÝFÞ[ò	ç�ímñ&ë)Þ
"?å2ï"ð�è�é9ç~ç5ì 
 ð�ñ"ñ&Ý2ç�ð�òFï"Ú3èPÛPà � ë�ä2çPøkå2ï"ÞYæ/ç�" 
 ñ&Ü&ä2ï"Ú�èPÛ
Ý2ç�æ/ç�å2ä4ï"ð�ì�Þ
"(å%Ý2Þ$ímÞ$ë)ö¥ë�Ú�ímÚ)å%Þ$ì1ä%Þ$è&ä%ç�Ý2ö�ÝFð�èPÛ�Þ$äDøkÜ"è"ë�Ú]��ÞXå2ïPÞ0é9ç�ÝFð�Û�Ú�è"ÛmÝ2ç�æ/ç�å2ä4Ú�è1å2ïPÞJÞ
"(ñ/ÞDÝFÚ�ímÞ$è®å2äqç�é
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 &Þ$ë�ì&ä�ï"ðÂê�Þ\æ/ÞDÞ$è�éMç�Ü"è&ì�å%ç�ñkÞDÝüä2Ú�ä%å4ÞDê�Þ$èWÚ)éeå2ïPÞ\ê(Ú3ä2Ü"ð�ënòDÜ"Þ$ä'ð�Ý2ÞYÝ2Þ$íGçcê�Þ$ìWÚ�è�å2ïPÞ[ð�è"Ú�íIð�ëe  ä4ñ"ÝFÞ$ä%Þ$è"ò	Þ
ý�34 ��0ÞDÞDé9Þ�í #(ñ/Þ$ð��(íIð�è¯ø ó õ�á�W � ø�Ú3íGñ&ë)ö5Ú�èPÛ�å2ï&ð�åYñ�ë�ð�ò	Þ�ò	Þ$ë3ë� �ÝFÚ�èPÛ�í\Ü"ä2å[ð�ë3ä%ç�æ/Þ1ímð�Ú�è~å2ð�Ú�èPÞ$ì¤æ(ö�ð
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å2ï"ð�å'ñ&ë�ð�ò	Þ� �Þ$ë�ì"ä4ð�Ý2Þ[ímð�Ú�è~å2ð�Ú�èPÞ$ì�æ~ö�Ú�ì"ÞDç�å2ïPÞDå2Ú�òmýgä%Þ$ë�é 
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 ì"Ú)ÝFÞ$ò	å2Ú)ç�è�ò	Þ$ë�ë� &ÝFÚ3èPÛ�ýeì�ò
¾!ð�ÜPÛ�ï~å%ç�èïgYc�a�f!ç3ø
ó õ�õ�% � à��!ð�å2ä,ï&ð$ê�ÞXð�ë�ä%çJæ/ÞDÞ$èIéMç�Ü"è&ìGå%çYì"ÞDê�Þ$ë)ç�ñ�ä2å2ð�æ&ë)Þ�ø~Ü&è"Ú�7(ÜPÞ4ð�ä2ä%ç5òDÚ�ð�å2Ú)ç�è"ä,æ/ÞDåVî�ÞDÞ$èIê5Ú�ä2Ü&ð�ë"ä%å2Ú�íYÜ"ë�Ú
ð�è"ì�å2ï"Þ�ò	Þ$ë�ë�ämç�é!å2ï"Þ�ñ&ð�å2ï 
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100 motion steps
Place field estimates after
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Place map after
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Aliasing resolved

unit 0
Firing field of CA3 Firing field of CA1

unit 0
Firing field of CA1

unit 61

Perceptual aliasing
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200 motion steps
Place field estimates after

200 motion steps
Place map after
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Place field estimates after
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5 motion stepsUpon reintroduction

Kidnapped robot relocalization

Estimated position

Actual position
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Robot relocalizes

10 motion steps

Kidnapped robot relocalization

50 motion steps
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Standard deviation of Gaussian dead-reckoning error

With max. sensing range of 10 units

With spatial learning
Without spatial learning
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Standard deviation of Gaussian dead-reckoning error

Comparison of sensing ranges of 10 and 30 units

Range: 30
Range: 10
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`�}u��eNgIotwp`�}fa1wpnpot}u�uoUeN���fg-�z`�oUnp`bqd}¿qts�npvug�eNot}uatgQw(gI}5wp`�}fa�g-eNepqte���gIot�uw�n(q�o1}ugIoUe(Å���`�}fgIoUeS`�}u��eNgIotw(g�`�}�npvfg
} cu{��Bg-e�qts@²x� cu}u`bnpw�epgI��eNcu`�n(gI�F�OotwSwpvfq¬��}�`�}¿_�`badcfeNgQh j��I� jS_5cfepnpvug-eI�DwN`�}u��g�npvfg-eNgQ`�w�}fq©~Dg-e
��g-~unpcuot�
ot��`�otwN`�}faS`�}4npvu`�w*gI}�� `�epqd}u{¥gI}�n-�dnpvfg�} cu{��Dg-e
w*qtsF�x�S®Sot}u�©������cu}5`bnpw*epgIÇ cu`bepgI�4oUepg�ºWVdûd½&¹�úYX4¹��zº�¼�ûZI�º-j
����w(qf�unpvfg�`�}u��epgIotwp`�}fa4eNot}fatg�g-epeNqte�`�w�g�¯BgI��np`b�tgI�by$oU�5w(qteN�DgI�¿��y2npvfg�²��Ø��oIytg-e&�5��`bnpv$��`bn(np�bg�`�}u��eNgIotw(g�`�}
npvfg�} cu{��Bg-eNwrqts@����®¥ot}5���x����cu}u`bnpwx�Bg-ytqd}u�$o���g-eNnpot`�}$~Bqd`�}�n-j

¦�v cuw-��npvug�wN`b±-g�qts�npvfg$w(~5oUnp`�ot�r{1oU~É��gIoUeN}fgI�Y��y¶qdcfe¥{¥qz�fgI�S�:�fgI}fqtn(gI�É� yÉ�x�Q�©�5gI���uw��p�@wN�-ot�bgIw
Ç cu`bn(gi�rgI���B��`bnpv$`�}5��epgIotw(g�`�}�eNot}uatg�w(gI}uwp`�}fa4g-epepqteIj

ä�å�æFå���å�� ��[Yë+í�é ðµëZ\��Oõ��Föµìfï�í?ìOê]7^�"!*í�ðªù
	Scue�w(~5oUnp`�ot�O�bgIoUeN}u`�}faiot}u�1�bqz�-ot��`b±IoUnp`�qd}�w(yzw(n(gI{ otcun(qd{�oUnp`��-ot���by¥�fg-�tgI��qt~5w�o�{Qcu�bnp`bÅ
epgIw(qd��cfnp`�qd}4epg-~fÅ

epgIw(gI}�npoUnp`bqd}$qts*w(~5ot��gi��`bnpv2s?epgIÇ cfgI}�np�by��z`�wp`bn(gI�2~5��ot��gIwi��qte�npvfqtepqdcfadv5�by1g�Äz~5�bqtepgI�2epg-ad`�qd}uw����BgI`�}faQepg-~fÅ
epgIw(gI}�n(gI�1oUn�oS�O}fg-e@eNgIw(qd��cfnp`bqd}4npv5ot}�epg-ad`bqd}5w���vfg-epg�npvug�epqt�Bqtn@w(~BgI}+n@o�s?g-�À~5otwpwp`�}uaS{�qd{¥gI}+npwIj�mz`�}u��g
�O}fg-eµepgIw(qd��cunp`bqd}�vfgI��~5wª`�}�{¥qtepgxot�-�-cfeNoUn(g��bqz�-ot��`b±IoUnp`bqd}���vu`���g���qdoUeNw(g-e*epgIw(qd��cfnp`bqd}�wNoI�tgIw*�Uot��cuoU�5�bg�{¥gI{4Å
qtepy2w(~5ot��gt�fnpvu`�wxn(e
ot�fg-qU¯��uotcun(qd{�oUnp`��-ot���by2ot�Nvu`�g-�tgI�$npvfepqdcfadv$wN`�{¥~5�bg�g�Ä ~Bg-eN`�gI}u��gt�f`�wxo4��ot��c5oU�5�bg�~Dqd`�}+n
`�}¥s�oI�tqtexqtsFqdcferw(~5oUnp`�ot�5�bgIoUeN}u`�}ua�{¥q �ugI�:j�¦�vu`�w@{Qcu�bnp`°Å
eNgIw(qd��cfnp`bqd}4eNg-~uepgIw(gI}�npoUnp`bqd}2oUeN`�w(gIw�otw�o�eNgIwpcu�bn@qts
eNot}fatg�Å�wpgI}uwp`�}fa1g-epepqteNw�ot}5�¿npvfgI`be���qd}uw(gIÇ cfgI}+n�epqd�bg�`�}¿npvfg���epgIoUnp`bqd}¤qts�}fg-�³²��Ëcu}u`�npw-�fnpvfg�ot�batqte
`bnpvu{
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Standard deviation of Gaussian dead-reckoning error

Comparison of errors with and without updates

With updates
Without updates

_�`badcfeNgih j��I® ÍS`b~u~Bq �-ot{�~5ot��§�ot��{�ot}¶�O�bn(g-eN`�}ua�cf~F�uoUn(gIwQ~5��ot��g©�5gI���Y��gI}+n(g-e
w�`�}
ot�u�u`�np`bqd}¿n(q2npvfg�eNqt�Dqtn-��w�~Bqdwp`bnp`bqd}�gIw(np`�{�oUn(gt�F�bgIot�5`�}fa�n(q��bq&�rg-eS�bqUÅ
�-ot��`b±IoUnp`�qd}$g-epepqteIj

s�qte��fg-n(g-eN{�`�}u`�}fa4npvfg�ot��np`���oUnp`bqd}5w�qts��x�S®¥cu}u`bnpwI� npvug�epqd�bgiqts*npvfg�Î�otvuot��ot}uqt�5`�w��u`�w(npot}u��g�`�}�npvfg���epg�Å
oUnp`bqd}©qtsµ�x�Q��cu}u`�npw-�+ot}u�2`�{¥~Bqtepnpot}�np�byt�dnpvfg���oUe
`�ot}u��g�cu~B�5oUn(gIw@~Bg-eps�qteN{¥gI��� y¥§�ot��{�ot}��O�bn(g-eN`�}fafjµ_5qte
`�}uwpnpot}u��gt�5_�`badcfeNg�h j��IÙ1wNvfq&��w�npvfg��5eN`�}fa4�OgI���uw�qts�s�qdcfeS������c5}u`bnpw-j���w��-ot}¤�Dg�qt�5w(g-ep�tgI�F�Dnpvfgi�OgI���uw
�u`°¯Bg-e�`�}¤wp`�±-g���`�npv¿npvfg4��oUepatg-e��5eN`�}ua¥�5gI���uw���qtepepgIwp~Dqd}5�u`�}fa¥n(q��x�Q��c5}u`bnpw���eNgIoUn(gI��`�}¿eNoUeNgI�by$� `�wp`bn(gI�
oUepgIotw�ot}u�¿wp{1ot���bg-ex�5gI���5w�`�}$epg-ad`�qd}uw�Ç cu`bn(gis�epgIÇ�cugI}+np�by2�z`�wp`bn(gI�$� y�npvfg�epqt�Bqtn��5cfeN`�}fa4`bnpw�g�Ä ~5��qteNoUnp`bqd}
eNcu}�j

§�ot��{�ot}Ê�O��n(g-e2cf~F�uoUn(gIw1~uepq¬� `��ug�qd}fg¤�ro&y¡`�}È��vu`��Nv¡npvu`�w2{�c5�bnp`°Å
epgIw(qd��cfnp`bqd}Éepg-~ueNgIw(gI}+npoUnp`�qd}Àqts
w(~5ot��g��-ot}�oUeN`�w(gtj�mzcu~u~Bqdw(g�npvug�eNqt�Dqtn�`�w�npvuqtepqdcfadvu�by©g�Ä ~O�bqteN`�}fa4o¥wp{�ot���OeNg-ad`bqd}�qtsªnpvfgigI}��z`bepqd}u{¥gI}�n-j
Ú�n��OeNw(n���eNgIoUn(gIw�o���g-epnpot`�}�} cu{��Bg-e�qts�~5��ot��gQ��gI����w�s�qteSnpvu`�w�epg-ad`bqd}Fjiá�q&����otwi`bn�Ætg-g-~OwSepg-� `�wp`bnp`�}fa©npvfg
~5��ot��gIwI�z§�ot��{�ot}©�O�bn(g-eN`�}fa�cf~F�uoUn(gIw�npvfgSgIw(np`�{1oUn(gIwxqtsªnpvfg��5gI���2��gI}�n(g-eNw�ot}u�2epgI�uc5��gIw�npvugI`bex��oUeN`�ot}u��gIw-j
��w�npvfg¥�UoUeN`�ot}u��gIw��fgI��epgIotw(gt��npvfg1Î�otvuot��ot}uqt�5`�w��u`�w(npot}u��g�{¥gIotwpcuepg�`�}u��epgIotwpgIw�cu}�np`���`bnis�ot`���wioUnQw(qd{¥g
~Bqd`�}�n-j�²��tgI}�npvfqdcfadv$npvug�epqt�Bqtn�`�w�`�}¿o�s�ot{�`���`�oUer~O��ot��g�npvfg�wpy w(n(gI{ }fq¬� ��epgIoUn(gIw�ot}fqtnpvfg-ei�x����cu}u`bn
s�qte@npvu`�w*epg-ad`�qd}F�dnpvfg-epg-� y4�u`�w(n(eN`��5cfnp`�}fa�npvfg��5eN`�}fa��OgI���4qtsOnpvug�qteN`bad`�}uot� ~5��ot��g��Dg-n���g-gI}1n��rq�~5��ot��g���gI����w-�
ot}u�¿wpq¥qd}Fj

Ú�n�wpvuqdcu���¥�Bg�}fqtn(gI�©npvuoUn�npvu`�w@�
vuot}fatgS`�}�epgIwpqd��cfnp`bqd}�`�w�ot}�º�I1º�»�_�º�¸O¹N`O»­¾a`fº�»�¹
XSqtsDqdcuerw(yzw(n(gI{ ot}u�
oUeN`�wpgIw�otcfn(qd{�oUnp`��-ot���by©�z`�o4npvfg�g�Ä ~Bg-eN`bgI}5��g�qts*npvfgieNqt�Dqtn�`�}�npvfgigI}�� `beNqd}u{¥gI}�n-j
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Standard deviation of Gaussian range sensing error

With max. sensing range of 10 units

EC units
CA3 units
CA1 units

_�`badcfeNgih j���Á Î¤gIot}×} cu{��Bg-eNw�qts�²������x��® ��ot}u�Ø������cu}u`bnpw©��epgIoUn(gI�Ø� yÊnpvfg
w(~5oUnp`�ot���bgIoUeN}5`�}fa�w(yzw(n(gI{$�*ad`b�tgI}Yw(gI}uwpqte�eNot}uatg©qts��-Ã�cu}u`bnpwIj¿¦�vfg
} cu{��Bg-eNw4qts��x�S®8ot}u�À�����¿c5}u`bnpw¥wp�-ot�bg¤cf~Ê��gI���x��`bnpvÈ`�}5��epgIotw(g
`�}Êe
ot}fatg¿g-epepqte&j¡Í�q&�rg-�tg-eI��npvfg�} cu{��Dg-e1qts������¿c5}u`bnpw¥`�w�{�qtepg
npvuot}��x��®�cu}u`bnpw*�BgI�-otcuw(g�npvfg�w(yzw(n(gI{ ��epgIoUn(gIw�{�qtepg��x�Q��cu}u`�npw�n(q
epgIw(qd���tg�~Bg-eN��g-~unpcuot�Fot{��5`badcu`�np`bgIw-j

b�ced f6gihkjOlZg<monQp�p�qsrtj"uSv�g<wyxzr"qJf6r"{|r"lQ}|r~u@j�hk�k�,jOlZ�krt�

mz`�}u��g��bq �-ot��`b±IoUnp`bqd}Ø~5��o&y w�oÊ��eN`bnp`��-ot�Sepqd��g[`�}×epqt�Bqtn¿}uoI�z`badoUnp`bqd}F�i`bn¿`�w$vuoUeN�u�byÀwpcfep~ue
`�wp`�}fa0npvuoUn
} cu{¥g-epqdcuw�n(gI�Nvu}u`�Ç�cfgIwµvuoI�tgr�Bg-gI}��fg-�tgI�bqt~BgI��s?qteµepqt�Bqtnªw(~5oUnp`�ot�+�bgIoUeN}u`�}ua�ot}u���bqz�-ot��`b±IoUnp`bqd}�jµ�É}�c5{��Bg-e
qts@npvfgIwpgQoU~u~5epqdot�NvfgIwioU~5~DgIoUeS�-�bqdw(gI��y¿epgI��oUn(gI��n(q2npvfgQ��q �-ot��`�±IoUnp`bqd}¤wpy w(n(gI{à�fgIwN��eN`b�BgI��`�}¤npvu`�w�~5oU~Bg-eIj
Ú­}©npvug�s�qd���bq¬��`�}faQw(gI��np`bqd}uwx�rgi��`����u�ueN`�g�Û5y��u`�wp�-c5wpw�ot}5�2��qd{�~5oUepgiw(qd{¥gig�Äfot{¥~5�bgIwr�BgI�bqd}fad`�}fa�n(q¥gIot�
v
qts*npvfgIw(g��u`b¯Dg-epgI}�n�oU~u~ueNqdot�NvfgIw-j

ä�åbç�å
# ø2ö�öµó��5ìuëUñµé�ô©è©ézê�ìfï&é�!Èï�����ì5ê
�¶ì5ð>5�í�ê?ï&é ó�í�ðµù
mz`�}u��g�epqt�Bqtnpw�~Bg-eN��gI`��tg�otw(~BgI��npw�qts�npvugI`be�gI}�� `�epqd}u{¥gI}�npw�npvfeNqdcfadv¿npvfgI`�e�w(gI}uwpqteNw-�5ot}�y¿oUn(n(gI{¥~unSoUn

�rqteN���zÅ�{¥qz�fgI��`�}fa¤{Qcuw(n4�Bg�~uepgI��gI�fgI�É� y¶w(gI}5w(qtepy¶`�}fs?qte
{�oUnp`bqd}¶s�cuwN`bqd}Ø�:ot��w(q[�-ot���bgI�Éw(gI}5w(qte¥s�c5wp`bqd}B�pj
mz{�`�npvF��m gI�bs��*ot}5�É�xvug-gIw(gI{�ot}Ø�(�IhthUÃ ��oUepadcfgI�Éw(n(eNqd}fad�by�s�qteQnpvug2cuwpg©qts�Ìxo&ytgIwp`�ot}ÊgIw(np`�{�oUnp`bqd}¶npvfg�Å
qtepy[`�}0epqt�Bqtn�w(~OoUnp`�ot��eNg-~uepgIw(gI}�npoUnp`bqd}×�:�-ot���bgI�¶npvfg�¼�¹
¾I½U�zû�¼�¹�·:½yI�ûW`O�p�@ot}u�¶wNvfq&�rgI�YnpvuoUnQot}Ø¾W`D¹�·�I�ûUú
`�}fs�qteN{�oUnp`�qd}És�cuwN`bqd}ÉoU~u~uepqdot�
vÈ�xotw¥gIÇ�c5`b��ot��gI}+n¥n(q0o0wp`�{¥~5��g©s�qteN{ qtsS§�ot��{�ot}Ê�O�bn(g-eN`�}uaY�:§�ot��{�ot}F�
�IhtÙUÃ �pj�Í�q&�rg-�tg-eI�fnpvfg���`�}fgIoUe
`bn�yQepgIw(n(eN`���np`bqd}uw�`�{¥~Bqdw(gI�¥� y�§�ot��{�ot}��O�bn(g-eN`�}ua��:w(g-gimzgI��np`bqd}©Ñ jlk j������rg-epg
cu}feNgIot��`�w(np`��S`�}¿epgIot�°Å
�rqteN���¿wp`�npcuoUnp`bqd}uw-�Oot}u�¿npvfg���Vt¹�º-¸OÔ+ºNÔ
�4ûUú�I¥ût¸�Ó@ú°¹�º�»xs?e
ot{¥g-��qteNÆ$�rotw��fg-�tgI�bqt~BgI�
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Standard deviation of Gaussian range sensing error

With max. sensing range of 30 units

EC units
CA3 units
CA1 units

_�`badcfeNgih j��I� Ú­}u��epgIotwp`�}ua�eNot}fatgrg-epepqte*o�¯DgI��npw�npvfgx} cu{��Bg-eNwªqtsf²x�0cu}u`bnpw�epgIÇ�c5`bepgI�
�5cfn�}uqtn1npvfg�} cu{��Bg-e�qtsS~5��ot��gIw�eNg-~uepgIw(gI}�n(gI� �:`�}5�u`��-oUn(gI�Ê� yÉnpvfg
} cu{��Bg-e�qts�����®1ot}u���x�Q��c5}u`bnpw��pj�mz`�}5��ginpvfg-epg�`�w�}fq�~Bg-eN��g-~5npcuot�
ot��`�otwN`�}fa���`�npv�w(gI}uwpqteµeNot}uatg�qtsO®UÃScu}5`bnpw-�&npvugr} cu{��Dg-eµqtsD�x�S®�c5}u`bnpw
gIÇ cuot�Fnpvfg�} cu{��Dg-e�qts��x�Q��cu}5`bnpw-j

s�qte��5cu`����u`�}fa�®��Ò{�oU~5wiqtsrnpvfg�gI}�� `�epqd}u{¥gI}�n��:��ydot�
vfg B _5otcfatg-eNotw-���IhtÑdÞ+�pj2¦�vfg�`��fgIo$vug-epg¥�rotw�n(q
cuw(g¿o�¦�oIyz�bqte(Å�wpg-eN`bgIw¥g�Äz~5ot}uwp`�qd}¶qts�npvfg¿}fqd}fÅ���`�}fgIoUe4s�cu}u��np`bqd}Êot}u�Én(e
cu}u�-oUn(g¿`bn�oUn¥npvfg��OeNw(n��fg-eN`���o�Å
np`b�tgt� npvfg-epg-� y¥qt�unpot`�}u`�}fa�o���`�}fgIoUe�ûW`S`D»­¾�Vt·eI�ût¹�·:¾U¸©qtsFnpvfg�qteN`bad`�}uot�fs�cu}u��np`bqd}Fj*Î¤qdcfnpoUeN��`bg-erot}u�2��vuoUnp`���o
�(�IhtÑth����ug-�tgI�bqt~BgI��ot}�ot��n(g-eN}uoUn(g�w(n(qz�Nvuotwpnp`��¥`�}fs�qteN{�oUnp`bqd}�s�cuwp`bqd}¤s�eNot{¥g-�rqtepÆ�s�qte�{�oU~fÅ
�5c5`����u`�}ua1ot}u�
wpvfq¬��gI�YnpvuoUn¥`bn�epgI�ucu��gIw�n(q�§�ot��{�ot}0�O�bn(g-e
`�}fa�otw4o�w(~BgI�-`�ot���-otwpgtj8�Òatq�qz�É�u`�wp�-cuwNwp`bqd}�qts�§�ot��{�ot}
�O�bn(g-e
`�}fa�oU~u~5epqdot�NvfgIwxs�qtexepqt�Bqtnr��q �-ot��`�±IoUnp`bqd}©�-ot}��Bg�s?qdcu}5�©`�}����repq¬���bg-yt�F�Ihtht���p�u��v5`��bg�npvfgi}fgI��gIwNwp`bn�y
ot}u���u`�T©�-cu�bnp`bgIw�otwpw(qz�-`�oUn(gI����`�npv�{1ot`�}+npot`�}u`�}fa2��qtepepgI��oUnp`bqd}5wSqts�npvfg�w(npoUn(g¥�UoUeN`�oU�O�bgIw�qtsro�w(n(qz�Nvuotwpnp`��
{�oU~�oUeNg��fg-npot`��bgI�$`�}���Í�g-�Bg-epnQºI¹�ûUú����µ�Ihtht���pj

§�ot��{�ot}S�O�bn(g-e
`�}fa�oU~u~uepqdot�
vfgIw�s�qte�epqt�Bqtnª��q �-ot��`�±IoUnp`bqd}SepgIÇ cu`bepg@oS¼Iº�¸f¼-¾U»�I�¾IÔ�º�úu¾z��¹��fº�º�¸i�¬·?»(¾U¸iI1º-¸5¹
`�}4npvfg�{�gIotwpcfepgI{¥gI}�n�s�cu}u��np`bqd}Fj*¦�vu`�w�wpgI}uw(qte�{¥qz�fgI� ~uepq¬� `��fgIw*npvfg�w(gI}uwpqtepyQ`�}f~5cfnpwx��qte�{¥gIotwNcfepgI{¥gI}�n��
npvuoUn�npvfg�epqt�Bqtn2��qdc5���×epgI��gI`b�tg���vfgI}Ø`�}×ot}�y¡ad`b�tgI}Ø~Bqdwp`bnp`�qd}Fj �rqd}��tgI}+np`bqd}5ot�ioU~u~uepqdot�
vfgIw$cuw(g�o
{¥gIotwpcuepgI{¥gI}�n¥s�cu}5��np`bqd}YnpvuoUn�w(~BgI�-`°�5gIwQnpvfg8»pº�úbût¹�·e�tºH`z¾�¼
·�¹�·:¾U¸f¼4qts���ot}5�u{�oUepÆzw���`bnpvYepgIw(~BgI��n¥n(q�npvfg
epqt�Bqtn-j�Ú�}4wpcu�
v4�-otw(gIw-�dnpvfgx��ot}u�5{�oUepÆzwµoUepgxepg-~5epgIw(gI}�n(gI�Q`�}�oQ»(¾S�N¾t¹��­½
º-¸5¹�º�»pºpÔ*��»(û�I1º*ot}u�Qnpvfgx��ot}u�u{�oUeNÆ
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Unit 80

Firing fields of CA1 units

Unit 0 Unit 5 Unit 53

_�`badcfeNgih j��IÙ Î�cu�bnp`°Å
epgIwpqd��cfnp`bqd}©epg-~uepgIwpgI}+npoUnp`bqd}�qts�w(~5ot��gtj@Í�g-epgt�us�epgIÇ cfgI}�np�by��z`�w­Å
`bn(gI�Øqte¿npvuqtepqdcfadvu�by¡g�Ä ~5��qtepgI�Øepg-ad`bqd}uw�qtsQnpvfg�gI}�� `�epqd}u{¥gI}�n$oUepg
epg-~ueNgIw(gI}+n(gI����yQ{¥qtepg��x�Q��cu}u`�npwµ��`bnpv4wp{�ot���bg-e*�OeN`�}fa��5gI���uwI����vu`��bg
�-cfeNwpqteN`��by�g�Äz~5�bqteNgI��epg-ad`bqd}uw�oUepgieNg-~uepgIw(gI}�n(gI�$� y©s�g-��g-eS�x���ic5}u`bnpw
��`bnpv8��oUeNatg-ei�5eN`�}ua1�5gI���uw-j�¦�vfgQ�5eN`�}fa©�5gI���5w�qtsro$wpot{¥~5��gQqts��x�Q�
cu}u`�npwxs?epqd{Â�u`°¯Bg-epgI}+n�eNg-ad`bqd}uw�oUepg�wNvfq&��}�j

�Ihthtk��OÎ¤qdcfnpoUeN��`bg-e B �xv5oUnp`���oz�F�IhtÑth��F�xepq&����g-yt���Ihtht���p�
Í�q&�rg-�tg-eI�*`bs�npvfg4gI}�� `�epqd}u{¥gI}�ni��qd}+npot`�}5w�{�c5�bnp`b~5�bgQ`��fgI}�np`��-ot����ot}u�5{�oUepÆzw�ot}5��w(gI}uw(qteieNot}uatgIw�oUepg

��`�{1`bn(gI�F�&npv5`�wª{¥gIotwNcfepgI{¥gI}�nµs�cu}u��np`�qd}��bgIot�uwªn(q�{1oUnp�Nvu`�}ua�~ueNqt�5�bgI{�w@�:`
j�gtjb�t��vu`��
v�w(npoUn(gx�tgI��n(qte*gI�bgI{¥gI}�n
wpvfqdc5���2�Dgi{�oUnp�
vfgI�¿oUadot`�}5w(n�npvfg�w(gI}uwpgI�$��ot}u�u{�oUeNÆ,+t��ot}u��n(q���qd}uw(gIÇ cfgI}�n��bqz�-ot��`b±IoUnp`bqd}2~uepqt�O�bgI{�wx`�}
npvfg�~ueNgIw(gI}u��g�qts5~Bg-eN��g-~5npcuot�fot��`�otwp`�}fafjµ¦�vugIw(g�~uepqt�5��gI{�w*ot��w(qioUeN`�w(g���vfgI}4oSÆ `��5}uoU~u~BgI��eNqt�Dqtn@`�w�otwpÆtgI�
n(q�epgI��q �-ot��`�±-gtj�Ú�}$��qd}�n(eNotw(n-�Onpvfg�{¥qz�fgI�F�fgIwp��eN`��DgI��ot}u��`�{¥~5�bgI{�gI}+n(gI��`�}�npvu`�wx~5oU~Bg-e�~Dg-eNs?qteN{1w2`Dú°ûd½�º��
�NûU¼-ºpÔ��bq �-ot��`b±IoUnp`bqd}Fj�mz`�}u��g�~5��ot��gIwioUepg¥{¥qtepg¥�u`�w(np`�}u��n�ot}u�8�u`�w(np`�}fadcu`�wpvuoU�5�bgSnpvuot}8eNgI��oUnp`b�tg4��ot}u�u{�oUeNÆ
~Bqdwp`bnp`bqd}5w-�5`bnS`�w�gIotwN`bg-eSn(q©epgI��q �-ot��`�±-g���`bnpv�o©~5��ot��g�Å
�5otw(gI��w(yzw(n(gI{$j�m qd{¥gQepgIw(gIoUeN�
vfg-eNwSvuo&�tgQeNgI��gI}+np�by
�Bg-adcu}¥g�Äz~5�bqteN`�}faS~5��ot��g�Å
�5otw(gI�1g�Ä n(gI}5wp`bqd}uw�qtsB§�ot��{�ot}4�O��n(g-eN`�}fa�oU~u~5epqdot�NvfgIw����repq¬���bg-yt�B�Ihtht��� Í�g-�Bg-epn
º-¹xûUú����µ�Ihtht���pj

��}fqtnpvfg-e©Ætg-yÈ�u`�w(np`�}5��np`bqd}ÉqtsSqdcfe©{¥qz�fgI��`�w1npvuoUn1`bn©�fq�gIw©}fqtn�epgIÇ cu`beNg¿o[w(gI}uw(qte2{¥qz�fgI�:�xoU~5oUepn
s�epqd{ÒnpvfgQwp`�{¥~O�bgi}fgIcfeNot��wpy w(n(gI{ s�qte�epgI��qtad}u`�±I`�}fa�~5��ot��gIw-j�Ì�y¿��oU�DgI��`�}fa4~5��ot��gIw���`bnpv¿�fgIot�fÅ
epgI�pÆtqd}u`�}fa
`�}f~Ocfnpw-�znpvfg�w(yzw(n(gI{Â�ug-�tgI�bqt~5w�o¥Æz`�}u�2qtsx·�¸i�Uº-»N¼Iº�¼-º�¸u¼�¾U»�I�¾IÔ�º�úfnpvuoUn�~5epq �5cu��gIw�o¥~5��ot��g���q �fg��:ot}5��o
~Bqdwp`bnp`bqd}8gIwpnp`�{�oUn(gU��`�}8epgIw(~Bqd}uw(g¥n(q�wpgI}uw(qtepy�`�}f~Ocfn-j�¦�v cuw-�ª`�}5w(n(gIot��qts�{�oUnp�Nv5`�}fa¿`�}É¼Iº�¸f¼-¾U»aX�¼�`zûd½
º
qdcfe���q �-ot��`�±IoUnp`bqd}$w(yzw(n(gI{Ò~Bg-eps�qteN{�w�{�oUnp�
vfgIw�`�}-`z¾�¼
·�¹�·:¾U¸�¼k`fûd½
º-j



kUÃdk

ä�åbç�å�æ ø2ö�öµó��5ìuëUñµé�ô-�Qì5ôIé�!��Oð87^�OùOð�í�ï�í��Dé3�|ìuö�ö*í�ðµù��Qñµé��Oó�í�é ô
� }�cu{��Bg-e�qts���qtad}u`bnp`b�tgi{�oU~5~5`�}fa�npvfg-qteN`bgIwxqts�w(~5oUnp`�ot�Oepg-~uepgIwpgI}+npoUnp`bqd}$v5oI�tgi�Bg-gI}2~uepqt~Bqdw(gI�©npvuoUn

gIw(~Bqdcuw(gQqtepadot}u`�±IoUnp`bqd}�qts�w(~5oUnp`�ot�µ`�}us?qteN{1oUnp`bqd}¤`�}¤{Qcu�bnp`b~O�bg�s�qteN{�w�ot}u�8�bg-�tgI��w4�:§�oU~5��ot}����IhdÞU®Uo@�*§�o�Å
~5��ot}��r�IhdÞU®��t��§�cu`b~Bg-eNw-�r�IhdÞUÑ��pj�_uqte¥`�}5w(npot}u��gt�*§�cu`b~Bg-eNwi~5epqt~Bqdw(gI�[o¤npvfepg-g©��g-�tgI��epg-~5epgIw(gI}�npoUnp`bqd}0qts
w(~5ot��g¿�-ot���bgI�Énpvfg�¼k`zûd¹�·�ûUú�¼-º�I¥ût¸5¹�·�½y�+·
º�»(ûU»(½U�sX0��m5m Í�����vfg-epg�npvfg$�bq&�rgIw(n1��g-�tgI����qd}uwp`�w(npw4qts���qd}+n(eNqd�
eNcu��gIw�npvuoUni�fg��D}fg2ÔU·?¼�¹�·�¸O½&¹�·e�tº�`Oúbûd½�º�¼�otwiw(qd{�gQ~5epqt~Bg-epn�y$qtsrw(gI}uw(qtepy¤`�}f~5cfnpwIj�¦�vfg4}fg�Äzn�v5`badvfg-eS�bg-�tgI�
��epgIoUn(gIw�o�n(qt~Bqd�bqtad`��-ot�zepg-~uepgIw(gI}�npoUnp`bqd}¥� y���`�}fÆz`�}fa��u`�w(np`�}u��np`b�tgr~5��ot��gIw*� y�¹�»­û��tº�úDºNÔ1_�º�¼µot}u�4npvfg�v5`badvfgIw(n
�bg-�tgI�*`�}¤npvfg¥vu`bg-eNoUe
�Nv�y���qd}+npot`�}uwio�_�ºp¾ZI�ºI¹�»
·:½1»(º�`O»(º�¼-º-¸5¹
ût¹�·:¾U¸�qts�npvfg4epqt�Bqtn-��w�wpgI}uw(qtepy¿gI}��z`bepqd}u{¥gI}�n
�:§�cu`�~Dg-e
w B Ì�yzcu}F���Ihthz���pj©¦�vu`�wi��qtad}u`bnp`b�tg�w(~OoUnp`�ot�@�bgIoUeN}5`�}fa�oUeN�Nvu`�n(gI��npcfepg��xotw�`�{�~5�bgI{¥gI}�n(gI��qd}0o
wp`�{Qcu��oUn(gI�¤epqt�Bqtn�á4� �:§�cu`b~Bg-eNw B Ìryzcu}F���Ihthz����ot}u�8��oUn(g-eSg�Ä n(gI}5�fgI��n(q2~Ov+yzwp`��-ot�µepqt�Bqtnpw4�:§�cu`b~Bg-eNw
º-¹xûUú����µ�Ihtht®��pj

§iqteNn(gI}fÆ�ot{�~���w�A�������á<`�w�ot}¤`�{�~5�bgI{¥gI}�npoUnp`bqd}¿qts�npvug�������áÒ����epqtn(qtn�y ~BgIw-�O�ªqz�-oUnp`bqd}¤ot}5�¤��w­Å
w(qz�-`�oUnp`b�tg�á�g-n��rqtepÆzw��µ{¥qz�fgI�zqtsOv cu{�ot}¥��qtad}5`bnp`b�tg�{�oU~u~O`�}fa4���xvfq&��}�º-¹µûtú����O�Ihtht���pj@Ú­}¥vu`�w*`�{�~5�bgI{¥gI}zÅ
npoUnp`bqd}F�*w(qd}uoUepÅ
�5otw(gI�0�ug-n(gI��np`bqd}[qts|_+ûd¹�ºU��û�X�¼�ot}u�[�z`�wp`�qd}zÅ
�5otw(gI���fg-n(gI��np`�qd}[qts�¼�½�º�¸Dº�¼SoUepg2��qd{��O`�}fgI�
cuwp`�}fa2o�ÌxoIytgIwN`�ot}[}fg-n���qtepÆ�n(q$~uepq¬� `��fg�eNqt�5cuw(ni�fg��O}5`bnp`bqd}uw�qts�~5��ot��gtjQ¦�vfg¥w(yzw(n(gI{ànpvfgI}�cuwpgIw�npvugIw(g
~5��ot��g¿�ug��O}u`bnp`bqd}5w�n(qY��qd}uw(n(eNc5��n¥epqdcfn(gIw-��}fg-n���qtepÆzw�qtsSepqdcun(gIw-�rot}5�Êad�bqt�5ot��w(~OoUnp`�ot��epg-~ueNgIw(gI}+npoUnp`�qd}uw
`�}��tqd�b�z`�}fa¥{�ot}�y2wpc5�Nv¿}fg-n���qteNÆ w��:§iqtepn(gI}fÆUot{¥~��ª�Ihtht®��pj

mzc5�Nv|{�c5�bnp`°Å��bg-�tgI�Qw(~5oUnp`�ot�Qepg-~5epgIw(gI}�npoUnp`bqd}uw8oUepgÊot��w(qØs�qdcu}u� `�} �icuot��}uo&�Ð�
�ªg-�z`bn(n B �µoI��n(qd}F�
�IhthUÃ �pjS¦�vu`�w�wN`�{�c5��oUn(gI�¿epqt�Bqtn�epg-~uepgIw(gI}�npw�eNg-ad`bqd}uw�qts@w(~5ot��g4�-ot���bgI���¬·:º��,�
»(û�I1º�¼�oUn�npvfgQ�bq&�rgIw(nS�bg-�tgI�:j
�S`bg-��s�eNot{¥gIw�oUeNg���qd{¥~Bqdw(gI�©qtsFepgI��oUnp`��tg�ot}fad�bgIwrot}u�1gIw(np`�{�oUn(gI�2�u`�w(npot}5��gIw�n(q4��ot}u�u{1oUepÆ w@� `�wN`b�5�bgxs�epqd{
npvfg��-cfepepgI}�n�~O��ot��gtj��xn4npvfg2}fg�ÄznQvu`�advfg-eQ��g-�tgI�:�*~5ot`beNw�qts���ot}u�u{1oUepÆ w�oUepg�cuw(gI�¶n(q8�ug��O}fg©o¤�z`bepnpcuot�
�Bqdcu}u�uoUeNyQ�-ot����gI�¥npvfg�úbûU¸OÔZI¥ût» �4`zûU·�»��N¾��z¸OÔdût»WXQ�
�ª��Ì��pjz¦�vfgIw(g��ª��Ìxw��bgIot��n(q4o�n(qt~Bqd�bqtad`��-ot�O�u`b�z`�wp`bqd}
qts�w(~Oot��g��-ot���bgI�×¾t»
·
º�¸5¹
ûd¹�·�¾U¸À»(º�_t·:¾U¸f¼�j[¦ªqtatg-npvfg-e&�@npvfgIw(g2n��rq[�u`b�z`�wp`bqd}5wSqts�w(~5ot��g�ot���bq¬� s�qte¥w(~BgI�-`°�O�
�bqz�-ot��`b±IoUnp`bqd}�qts*npvfgieNqt�Dqtn�cuwp`�}fa4�z`bg-��s�eNot{¥gIwx��`�npvu`�}�{¥qtepgiatgI}fg-e
ot��qteN`bgI}�npoUnp`bqd}$eNg-ad`bqd}uw-j

¦�vug�{¥qz�fgI��wµ�fgIwp��eN`b�BgI�ivfg-eNg�~uepq¬� `��fg�`�{�~5�bgI{¥gI}�npoUnp`bqd}uwFqtsu��qtad}5`bnp`b�tgx{�oU~u~5`�}ua�npvfg-qteN`bgIwµ��vu`���g�qdcfe
{¥qz�fgI��oUn(n(gI{¥~5npw�o���qd{¥~OcfnpoUnp`bqd}uot�µ�NvuoUeNot��n(g-e
`b±IoUnp`bqd}¿qts�o¥~OoUepnp`��-cu��oUe��5eNot`�}�epg-ad`bqd}¶��npvfg�vu`�~u~Bq �-ot{4Å
~5cuw-�pj�¦�vfg¥{¥qz�fgI��wS�u`b¯Dg-ei`�}8npvu`�w�eNg-adoUeN�FjQÍ�q¬��g-�tg-eI�*`bni`�wS`�}�n(g-epgIw(np`�}ua2n(q$qt�Ow(g-ep�tg¥npvuoUninpvfg�wp~5oUnp`�ot�
epg-~ueNgIw(gI}+npoUnp`�qd}Yv5`bg-eNoUeN�
vu`bgIw�~uepqt~Bqdw(gI�0`�}0npvfgIwpg2��qtad}u`�np`b�tg�npvfg-qteN`bgIwQ�-�bqdw(gI�by0epgIw(gI{��5�bg1npvug2�u`b¯Dg-epgI}�n
s�qteN{�w�qts*`�}fs�qteN{�oUnp`bqd}�~Ocfep~Bqtepn(gI�2n(q�g�Äf`�w(n�`�}�npvug�vu`b~u~Bqz�-ot{¥~5cuw���m gI��np`bqd}8Þ�jl®��pj



kUÃd®

ä�åbç�å�ç ø2ö�öµó��5ìuëUñµé�ô-�Qì5ôIé�!��Oð'&�éz÷µóE�NG�í��Oê��OùOí�ëdì5ê¡� �"!�é ê�ô
m qd{�g¤}fgIcfeNqt�5`bqd�bqtad`��-ot��{¥q �ugI��w¥qts�w(~5oUnp`�ot���bgIoUeN}5`�}fa[vuo&�tg�ot��wpq0�Bg-gI}¡`�{�~5�bgI{¥gI}�n(gI�Êqd}¡{�qt�5`��bg

epqt�Bqtnpw-j�Î�oUnpoUeN`��1�(�Ihthtk��x`�{�~5�bgI{¥gI}�n(gI�$o¥n(qt~Bqd�bqtad`��-ot�"`Oú°û+½
ºK_t»(ûW`<���bq qdw(gI�by©�5otw(gI��qd}$npvfg�~5��ot��g�cu}u`bn
{¥qz�fgI� qtsOÎ���á�otcuadv+n(qd}©ot}u�Qá�ot�fgI�F�(�IhthUÃ �pj�9�wp`�}fa�vug-e@{¥q �ugI�:�Unpvfgxepqt�Bqtn�g�Äz~5�bqteNgI��npvugrgI}��z`bepqd}u{¥gI}�n
ot}u�¤�5cu`���nxo©n(qt~Bqd�bqtad`��-ot�µ~5��ot��g�ateNoU~5vFj�¦�vug�}fqz�fgIw�`�}¿npvfgQateNoU~5v�epg-~uepgIw(gI}�n(gI�¤~5��ot��gIw�ot}u��npvug���`�}uÆ w
gI}u��qz�fgI��npvfgSepqt�Bqtn�{¥qtnp`bqd}uwxeNgIÇ�cu`�epgI�1n(q�{�q&�tgi�Bg-n��rg-gI}$~5��ot��gIwIj�����ot��gIw�`�}2npvfgi{¥qz�fgI�D�rg-epg�otwpw(qz�-`°Å
oUn(gI����`bnpv�·?¸DÔU·e�¬·�ÔZ�fûtú5úbûU¸OÔ�I�ûU»W�&¼@��`bÆtg��xot����wI�d��qtepeN`��fqte
w-�tg-np�Uj�_5cfepnpvug-eI�+~5��ot��g�cu}u`bnpw*`�}4npvfg�ateNoU~5v4�rg-epg
otwpw(qz�-`�oUn(gI����`bnpv$o�w(g-n�qts�`�}uw(n(eNcu��np`�qd}uwxnpvuoUn��rg-epg�g�ÄzgI�-cfn(gI�¤��vfgI}fg-�tg-e�npvug���qtepepgIw(~Bqd}u�5`�}fa4cu}u`bn��xotw
ot��np`b�UoUn(gI�0��npvfg�epqt�Bqtn�epgIot�NvfgI��npvfg���qtepepgIwp~Dqd}5�u`�}faQ~5��ot��gU�pj*	i}u��g�npvfg�{�oU~��rotw��Ocu`��bn-�zatqdot�°Å��u`�epgI��n(gI�
}uo&� `badoUnp`�qd}1�xotwr~Dg-eNs?qteN{�gI��� y�¼k`O»pºpûdÔt·?¸�_2ûd½&¹�·e�Uût¹�·�¾t¸¥�5ot�pÆ �roUe
�uw�s�epqd{ npvfg�atqdot�O}fqz�fg�ot}u��s�qd���bq¬��`�}fa
npvfg�~OoUnpv$n(q�npvfg4¼�¹�»­¾U¸�_�º�¼�¹�ûd½I¹�·���ûd¹�ºpÔ�}ugI`badv+�Bqte�qts*npvfg��-cfeNepgI}+n�}fq �ugtj

Ìxot�NvugI���fg-e1ot}u�ÉÜ[o�Äf{�ot} �(�Ihth�Áz�Qot��w(q[`�{¥~5�bgI{¥gI}�n(gI�Éo[w(~5oUnp`�ot�r��gIoUeN}u`�}fa�w(yzw(n(gI{ qd}Êo�{�qt�5`��bg
epqt�Bqtn��-ot���bgI��Î��¢��Ú�á �:{¥qt�5`���g�ot�uoU~5np`b�tgS� `�wNcuot�O}5oI�z`badoUn(qte-�pj�¦�v5`�w�eNqt�Dqtnx�xot}u�fg-eNwxoUepqdc5}u�2npvfgSgI}+�z`°Å
epqd}u{�gI}+n@eNgI��qtad}u`b±I`�}fa�~5��ot��gIw@�Ootw(gI��qd}1npvfg���qd}z�5adcueNoUnp`bqd}¥qts���ot}5�u{�oUepÆzw*� `�wp`b�5�bgxs�epqd{´npvuoUnr�bqz�-oUnp`bqd}Fj
�µot}5�u{�oUepÆzw�oUepg�epgI��qtad}u`�±-gI�1cuwp`�}fa�oQm gI`b�Bg-epn­Å
Ü[o�Äf{�ot}¥}fgIcfeNot�u®��Ëqt�f«­gI��n@eNgI��qtad}u`bnp`bqd}�wpy w(n(gI{Â��m gI`b�fÅ
g-epn B Ü[o�Äf{�ot}F���Ihthtk��r��vu`��
v2`�w�n(e
ot`�}fgI��n(q¥epgI��qtad}u`�±-ginpvfgi��ot}u�u{�oUeNÆ w�`O»�·�¾t»rn(q¥npvugig�Ä ~5��qteNoUnp`bqd}2��y
npvfgSepqt�Bqtn-j@��w�npvug�eNqt�Dqtnx{¥q¬�tgIw-�uot}�otwpw(qz�-`�oUnp`b�tg�}fgIcfe
ot�O}fg-n���qteNÆ©cuw(gIwxoQÍ�g-�u�5`�ot}©eNcu�bg�n(q¥�bgIoUeN}2npvfg
{¥q¬�tgI{¥gI}+npw�npvuoUn���gIot�$s?eNqd{ qd}fg�~5��ot��gin(q�npvfg�qtnpvfg-e&j
A�gI�-��g�ot}u�8Í�oUeNeN`�wQ�(�IhthtÙ���epgI��gI}�np�by¤`�{¥~5�bgI{¥gI}�n(gI��o©eNqt�Dqtni}uo&� `�adoUnp`bqd}�w(yzw(n(gI{à�5otw(gI��qd}�`�}�n(g-e(Å

ot��np`bqd}uw�qts�}fg-qz��qtepnp`��-ot�@ot}5��v5`b~u~Bq �-ot{�~5ot�ªnpvug-qteN`bgIw-j�Ú�}8npvfgI`�eS{�q �fgI�
�Fnpvfg¥vu`b~u~Bqz�-ot{¥~5cuw�s�cu}5��np`bqd}uw
otw�ot}³û��f¹
¾Z�­û�¼
¼�¾I½I·�ût¹�·��Uº©{¥gI{�qtepy0s�qte1{�oUnp�
vu`�}fa¡ºk_�¾Z�­½
º�¸O¹�»
·:½�{�oU~Ow4��vu`��
vÊoUepg¿��qd}uw(n(eNc5��n(gI�Ê`�}Énpvfg
}fg-qz��qtepn(g�ÄBj@¦�vfg�vu`b~u~Bqz�-ot{¥~5cuwµw(n(qtepgIw@wN}uoU~5wpvfqtnpw*qtsOnpvu`�w*g-atqUÅ���gI}�n(eN`���{1oU~1ot}u�Qnpvfg�ot��np`b�z`bn�yQqtsBvfgIot�zÅ
�u`beNgI��np`bqd}¤��gI����w�oUeNgQcuwpgI��n(q$�fg-n(g-eN{1`�}fg�npvug��BgIw(n�{�oU~8epqtnpoUnp`bqd}�n(q${�oUnp�Nv8npvfg4wp}uoU~Owpvfqtnpw�w(n(qtepgI�8`�}
npvfg�v5`b~u~Bq �-ot{�~5cuw-j

¦�vug�oU~5~uepqdot�NvugIw��fgIwp��eN`��DgI�ÉoU�Bq&�tg¿oUeNg¿`�{¥~5�bgI{�gI}+npoUnp`bqd}5w�qtsS��qd{¥~5cunpoUnp`bqd}uot��ot�-��qdcu}�npw�qts�vu`b~fÅ
~Bq �-ot{�~5ot��w(~OoUnp`�ot���bgIoUe
}u`�}fafjËÍ�q&�rg-�tg-eI�Sot����qts�npvugI{ �fgIot����`bnpvÀo[n(qt~Bqd�bqtad`��-ot��epg-~ueNgIw(gI}+npoUnp`�qd}Àqts
w(~5ot��g¤cu}u��`bÆtg�npvfg¿{�g-n(eN`���qd}fgIw©��epgIoUn(gI�¡`�}Éqdcue1{¥qz�fgI�:jÊ_5cfeNnpvfg-eI�rg-�tgI}ÈnpvfqdcfadvÈnpvfg¿{¥qz�fgI��w4�rg-epg
`�{¥~O�bgI{¥gI}�n(gI�Éqd}ÊepgIot��epqt�Bqtnpw-�x}fqd}fg�qts�npvfg¤{¥q �ugI��w¥vuot�Èot}�yÉg�Ä ~5��`��-`bn¥{¥gI�Nv5ot}u`�wp{�w4s�qte©v5ot}u�u��`�}ua
w(gI}uwpqtepy¿ot}u��{¥qtnp`bqd}¤g-epepqteNw-j�Ú�}���qd}�n(eNotw(n-�FqdcfeS{¥qz�fgI��g�Äz~5��`��-`�np�by©s�cuw(gIw�cu}u��g-eNnpot`�}�`�}us?qteN{1oUnp`bqd}�`�}�o
w(n(qz�Nvuotwpnp`��-ot���by2qt~unp`�{�ot�F{1ot}u}fg-eIj



kUÃUÁ

b�c¤£ ¥J��w�u@¦*w�w��kr¢�

¦�v5`�w��
vuoU~un(g-e�~ueNgIw(gI}+npw�ot}�`�{�~5�bgI{¥gI}�npoUnp`bqd}©qtsªnpvfgi��qd{¥~5cunpoUnp`bqd}uot�B{¥qz�fgI�Dqtsªvu`b~u~Bqz�-ot{¥~5ot�Ow(~5o�Å
np`�ot�z�bgIoUeN}5`�}faS�fg-�tgI�bqt~BgI�4`�}Qnpvfg�~uepg-�z`bqdcuw��NvuoU~5n(g-eIj�Ú�}4ot�u�5`bnp`bqd}�n(q�ot}¥ot�batqteN`bnpvu{1`����ugIwp��eN`b~unp`�qd}�qtsDnpvfg
`�{¥~O�bgI{¥gI}�npoUnp`bqd}F�f�rg�ot��w(q1~uepgIw(gI}�n(gI���fg-npot`���w�ot}u��epgIwpcu�bnpw�qts��UoUeN`bqdc5w�wp`�{Qcu��oUnp`bqd}�g�Äz~Bg-eN`�{¥gI}�npw-jr¦�vfg
epgIwpc5�bnpwS�fgI{¥qd}uw(n(e
oUn(g¥npvfg¥oU�5`���`bn�y$qts�qdcueS{�q �fgI��n(q¿�bgIoUe
}¤~O��ot��gIwS�5otw(gI�8qd}�w(gI}5w(qtepy��uoUnpozjQ_5cfeNnpvfg-eI�
npvfg�Î�otvuot��ot}fqt�O`�wx�u`�w(npot}u��gSn(gIw(n�c5w(gI�$`�}2npvfgiw(yzw(n(gI{Òot���bq¬��wrnpvfgiepqt�Bqtnxn(q��u`�w(np`�}fadcu`�wpv1�Bg-n��rg-gI}¿ot}u�
�bgIoUeN}8~Bg-eN��g-~5npcuot���by�wN`�{�`���oUeS~5��ot��gIw-�ªot}u���bqz�-ot��`b±-g�`�}8npvfgI`bei~uepgIwpgI}u��gtj4Ú�{¥~Bqtepnpot}�np�byt��qdcue�{¥qz�fgI��cf~fÅ
�uoUn(gIw�}fqtnxqd}u��y�npvfgi�-cfepepgI}�nx�fgIot�zÅ
epgI�NÆtqd}u`�}fa¥~Bqdwp`bnp`�qd}�gIw(np`�{1oUn(gIw��5cfnxot��w(qQnpvfgSgIw(np`�{�oUn(gI�$��gI}�n(g-eNw�qts
npvfg�~5��ot��g��OgI���uw-�5��gIot�u`�}fa¥n(q��bq&�rg-eS�bq �-ot��`b±IoUnp`bqd}$g-epeNqteNw-j�ÜØ`bnpv¿s�epgIÇ cfgI}+n�epg-�z`�wp`bnpw�n(q©s�ot{1`���`�oUe�~O��ot��gIw-�
npvfg�c5}u��g-epnpot`�}�n�y$otwpw(qz�-`�oUn(gI����`bnpv$~5��ot��gS�5gI���¿��gI}�n(g-eNw�otcun(qd{�oUnp`��-ot���by$�fgI��eNgIotw(gt�Owp`�ad}uot��`�}fa¥`�}5��epgIotw(gI�
ot�-�-cfeNot��y©qtsFnpvfg�~5��ot��g��OgI����gIw(np`�{�oUn(gIw-j@¦�vfg�w(yzw(n(gI{Öot��w(q�v5ot}u�u�bgIw�epgI�bqz�-ot��`b±IoUnp`bqd}¤��Æ `��5}uoU~u~BgI�¥epqt�Bqtn
~uepqt�O�bgI{����tg-eNy�gIotwp`���y¿��y�w(g-n(np`�}fa�npvfgQ�UoUeN`�ot}u��g4qts�npvugQeNqt�Dqtn-��w�~Bqdwp`bnp`�qd}�gIw(np`�{�oUn(g4n(q¤þ ot}5��c5wp`�}fa
npvfg�wNot{¥g�§�ot��{�ot}$�O�bn(g-eN`�}uaQoU~u~5epqdot�Nv�n(q1�bqz�-ot��`b±-g�oUn�o¥~Bg-eN��g-~5npcuot���by1c5}u`�Ç cfgS~5��ot��gtj

¦�vug1epgIwpc5�bnpw�qts�qdcue�g�Äz~Bg-eN`�{¥gI}�npw��ugI{¥qd}uw(n(eNoUn(g2npvfg�oU�5`���`�n�y8qts�npvfg2{¥q �ugI��n(q8wp�-ot�bg2��gI����n(q8`�}zÅ
��epgIotwp`�}fa�wpgI}uwp`�}fa8ot}u�Y�fgIot�zÅ
epgI�NÆtqd}u`�}fa8g-epeNqteNw-j�_5cfeNnpvfg-eI��npvfg${¥qz�fgI�rot���bq&��w�npvug2eNqt�DqtnQn(q��bgIoUeN}Éo
{Qcu�bnp`°Å
epgIwpqd��cfnp`bqd}1epg-~uepgIw(gI}�npoUnp`bqd}2qtsµwp~5ot��gSnpvuoUn�otcfn(qd{�oUnp`��-ot����y��5ot��ot}u��gIwxot�-�-cfe
ot��y2ot}u����qdw(nxqts�w(~5o�Å
np`�ot�*epg-~5epgIw(gI}�npoUnp`bqd}Fj�¦�vu`�w�`�wiot�Nvu`bg-�tgI�0��y8otwpwp`�ad}u`�}fa�{�ot}�y¤~5��ot��g���gI����wS��`bnpv�wN{�ot�����5eN`�}fa1�OgI���uw�n(q
s�epgIÇ�cugI}+np�by©� `�wp`bn(gI��epg-ad`bqd}5w-�uot}u�$cuwp`�}fa¥o4s?g-� ��gI����wx��`bnpv$��oUeNatgS�5gI���uw-�f`�}�`�}us?epgIÇ cfgI}�np�by��z`�wp`bn(gI�$oUeNgIotw-j

¦�v5`�w���qd{¥~OcfnpoUnp`bqd}uot�O{¥q �ugI�5{�oUÆtgIw�w(qd{�g�`�}�n(g-epgIw(np`�}ua���qd}�n(eN`b�5cfnp`�qd}uw�n(qQepqt�Bqtn��bqz�-ot��`b±IoUnp`bqd}�j���eN`°Å
{�oUeN`��byt�&`bnF~ueNq&�z`��fgIwFo�~5��ot��g�Å
�5otw(gI��g�Äzn(gI}uwp`�qd}iqts §�ot��{�ot}S�O��n(g-eN`�}fars?qteªepqt�Bqtn��bq �-ot��`b±IoUnp`bqd}F�¬��ySot���bq¬��`�}fa
npvfg�epqt�Bqtn�n(q©��gIoUeN}¿~5��ot��gIw�otw���qd}�«pcu}u��np`bqd}uw�qts@��ot}u�u{1oUepÆ©~Bqdwp`�np`bqd}uw�ot}u��gIw(np`�{�oUnp`�}fa1npvfgQ��gI}+n(g-e
w�qts
npvfgIw(g�~5��ot��gIwr`�}�n(g-e
{�w�qts��ugIot�zÅ
epgI�pÆtqd}5`�}fa���q qteN�u`�}uoUn(gIw-j@¦�vfg�w(~5oUnp`�ot�O{�oU~2��gIoUeN}fgI�1c5wp`�}fainpvu`�w�{¥qz�fgI�
epg-~ueNgIw(gI}+npw�w(~5ot��gQoUn�{Qcu�bnp`b~O�bgiepgIw(qd��cunp`bqd}uw-jx¦�v cuw-�unpvfgQ{¥qz�fgI�FqU¯Bg-eNw�ot�u��ot}�npoUatgIwSqts*�Dqtnpv¤{¥g-n(eN`���otw
�rgI���ªotw�epgI��oUnp`bqd}5ot��epg-~ueNgIw(gI}+npoUnp`�qd}uw�qts@wp~5ot��gt�Dotw��u`�wN�-cuwpw(gI�¿`�}�m gI��np`bqd}8Ù jl® j�Ú­}�ot�u�5`bnp`bqd}F�5`�n�cuw(gIw�ot}
`�}��tg-eNw(g�Å�w(gI}5w(qte�{¥qz�fgI��n(q¿~Bg-eps�qteN{à{�oUnp�NvfgIw�`�}8~Bqdwp`bnp`bqd}�w(~5ot��g1eNoUnpvfg-einpvuot}[wpgI}uw(qtepy�w(~5ot��gtj�¦�v cuw-�
`bn��fq gIwi}fqtn�eNgIÇ�cu`�epgQo�w(gI}uw(qte(Å�{�q �fgI�*��vu`��Nv8`�wSqts�n(gI}0�5`�T©�-cu�bn�n(q�w(~BgI�-`bs�y�`�}���qd}��tgI}�np`bqd}uot��§�ot��{�ot}
�O�bn(g-e
`�}fa��:w(g-g�mzgI��np`bqd}0Ñ jlk j����pj�_�`�}uot���byt�µcu}u��`bÆtg4~5cuepg�w(gI}uw(qtepÅ
�5otw(gI�[w(yzw(n(gI{�wI�ªnpvfg1{�q �fgI��ot���bq&��winpvfg
epqt�Bqtn¥n(q0�u`�wpot{��O`badcuoUn(g��Bg-n��rg-gI}È~Bg-eN��g-~unpcuot���by¶wp`�{�`���oUeQ~5��ot��gIw-�xot}u�Èc5}u��`bÆtg2~5cfepg$�fgIot�fÅ
epgI�pÆtqd}u`�}fa
�5otw(gI��w(y wpn(gI{�w���§�ot{�otcu�
vu` B Ì�g-g-e&�µ�IhthtÙ��p�B`bn��-ot}[»pº�úb¾I½NûUú ·bü¬º�oUs�n(g-e��BgI`�}fa4Æz`��u}uoU~u~BgI�Fj

���bnpvfqdcfadv��rgQv5oI�tg�}fqtnSwpvfq¬��}8ot}+y¿eNgIwpcu�bnpw�n(q�npvuoUnSg�¯DgI��n�`�}¤npvu`�w��Nv5oU~un(g-eI�Fatqdot�°Å��u`�epgI��n(gI�8}uoI��Å
`badoUnp`bqd}À�-ot}¡�Bg$gIotwp`��byÉepgIot��`b±-gI�È`�}Êqdcfe©wpy w(n(gI{¿jØ¦�vfg�}fg�Äzn1�Nv5oU~un(g-e©~5epgIw(gI}�npw1w(qd{¥g¤g�Äzot{�~5�bgIw�qts



kUÃd�

atqdot�°Å��u`�epgI��n(gI��}uo&� `�adoUnp`bqd}$�BgIvuoI�z`bqteNwxatgI}ug-eNoUn(gI��� y�ot}u`�{�oUnpw�c5wp`�}fa4qdcfe���qd{�~5cfnpoUnp`bqd}uot�ª{¥q �ugI�:j



kUÃdÙ

¨<© ªF«E¬®­�}�nD¯-«Z°)± °)²´³�µ�¶·n¹¸�«Z°yfJnJ}ºµ�»J¼
µ�f6«E¬½µH±·¯�ª

Ú­}Ynpvfg©~5epg-� `�qdcuw��
vuoU~un(g-e¥�rg©~5epgIw(gI}�n(gI�Êot}Y`�{¥~5�bgI{¥gI}�npoUnp`bqd}¶qts�qdcfe¥��qd{¥~5cunpoUnp`bqd}uot�x{¥qz�fgI��qts
vu`b~5~Dqz�-ot{¥~5ot� w(~5oUnp`�ot�u�bgIoUeN}u`�}fafjªÜ�g�ot��w(q�vu`badv5��`badv�n(gI�¥oi}�cu{��Bg-e�qtsB~uepqt~Bg-epnp`bgIw*qtsDqdcfe�{¥qz�fgI�uc5wp`�}faio
wp`�{Qcu��oUn(gI�2epqt�Bqtn�npotw(ÆDj���w�npvfg�{¥qz�fgI�D�xotw�`�}uw(~O`bepgI�©��yt�uot}u���Ootw(gI��qd}F�u}fgIcfeNqdwp�-`bgI}�np`°�O�Sot}u���BgIvuoI��Å
`bqteNot�O�uoUnpo�s?epqd{ ot}u`�{1ot��w-�+�rgS��qd{¥~5�bg-n(g�npvfg��5`�wp�-cuwpwN`bqd}¥qtsFqdcfex{¥qz�fgI�u� y�~uepgIwpgI}+np`�}ua���qd{¥~5cfnpoUnp`�qd}uot�
wp`�{Qcu��oUnp`�qd}uw�qts��BgIvuoI�z`bqteNot�rg�Äz~Dg-e
`�{¥gI}�npw�~Bg-eps�qteN{¥gI�¶��`bnpvYepqz�fgI}�npw-j�Ú­}Énpvu`�wQ�NvuoU~un(g-e&���rg¿cuw(g2qdcfe
��qd{¥~5cunpoUnp`bqd}uot�r{¥q �ugI��n(q8wp`�{Qcu��oUn(g2ot}u�0g�Äz~5��ot`�}[n��rq8�BgIvuoI�z`bqteNot��g�Ä ~Bg-eN`�{¥gI}+npwQ��qd}uwp`��fg-epgI�[e
oUnpvfg-e
`�{¥~Bqtepnpot}�n�`�}0npvfg�epqz�fgI}�nQwp~5oUnp`�ot�r�bgIoUeN}u`�}ua¤��`bn(g-e
oUnpcfepg©Å�npvfg�atg-ep�O`��@g�Äz~Bg-eN`�{¥gI}�npwQqts��rqd���bg-n(nQg-n¥ot�:j
�(�IhtÑtÙ���ot}u�$npvfg�Î¤qtepeN`�w��roUn(g-e(Å�{1oU±-g©�(�IhtÑz���pj

¨<©~c�¨ ¾Jg,qS{*�khKµ^¿�p|g,q��kÀ'g<�%lSw)rtxHÁ-r¢hkhkg,l�l)g,l3jOh c

�rqd���bg-n(n�g-n�ot�
jÒ�(�IhtÑtÙ��1~Bg-eps?qte
{¥gI�ØoYwpg-eN`bgIw2qts�g�Äz~Bg-eN`�{¥gI}�npw1��`bnpv×s?gI{�ot��g�Î¤qd}fatqd��`�ot}Øatg-eN�5`���w
��Â0º-»
·:¾U¸Dº�¼H� ¸�_Z�z·�½1�zú°ût¹
� ¼
��ot}5���NvuoUeNot��n(g-e
`b±-gI�0{�ot}�y8otw(~BgI��npwiqts�npvfgI`�e�w(~5oUnp`�ot�*�bgIoUeN}5`�}fa�ot}u��w(gIoUeN�
v
�BgIvuoI�z`bqteNwIj@¦�vfgIw(gSg�Äz~Dg-e
`�{¥gI}�npwx��g-epg���qd}5�ucu��n(gI�$qd}$npvugSÛ5q�qte�qts*ot}¿oU~u~5epqIÄf`�{�oUn(gI�by2�-`beN�-cu��oUe�oUepgI}uo
�:�u`�ot{�g-n(g-ei® jl��{$�r~5��ot��gI��`�}¤o���`badv�n­Å
np`badv�n-�B�5��ot�pÆ¤~5ot`�}�n(gI��eNq�qd{$j�mfcu}zÛ5q¬��g-eSw(g-gI�uwS�rg-epgQ~5��ot��gI�8`�}
w(~BgI�-`°�O��atg-qd{¥g-n(eN`��SepgI��oUnp`bqd}uwNvu`b~5w�n(q�oQwpg-n�qtsµ��qd}uw(~O`��-cfqdcuwp��y¥� `�wN`b�5�bg���ot}u�u{�oUepÆzwr~5��ot��gI�2qd}�npvfg�Û5q qte
qts�npvfg4oUepgI}uo2ot}u�¿npvug�atg-ep�O`���w��rg-epgQn(eNot`�}fgI��n(q1�O}5�¿npvfgIw(g4w(g-gI�uwIj�Í�q¬��g-�tg-e&�Fnpvfg�ÛOq�qte�qts�npvfg4oUepgI}uo
�xotwiot��w(q���q&�tg-epgI����`bnpv��O��ot�pÆ¿~Oot`�}+n(gI��ateNot}5`bn(gQ�
vu`b~5wI�D��vu`��Nv¤~uepg-�tgI}�n(gI�8npvfgQatg-ep�5`���w�s�epqd{àw(~Bqtn(np`�}fa
npvfg�wpg-gI�©cu}�np`��znpvfg-y¥�rg-epg��tg-epy¥�-�bqdw(g�n(qQ`bn-j��Øwp`�}fad�bg��5eN`badv�n@��`badv�n��(�I�UÃUÜ ���xotw�v cu}fa�q¬�tg-e�npvug���gI}�n(g-e
qtsSnpvfg¿oUepgI}uo0wpcu�NvÈnpvuoUn�npvfg�oUeNgI}uo8�rot����w¥�rg-epg�`�}Êwpv5ot�fq&��jÈ¦�vu`�w4�xotw1�fqd}fg$n(q0gI}uwpcfepg$npv5oUn�npvfg
atg-ep�5`���wiqd}u�by�cuwpgI��npvfg©��ot}u�u{�oUepÆ8oUepeNo&y w�s�qte�w(~5oUnp`�ot���bgIoUeN}5`�}fa$eNoUnpvfg-e�npvuot}¶npvfg1oUepgI}uo��rot����w-j�¦�vfg
epgIw(gIoUe
�Nvfg-eNw�ot��w(q$n(eNot}5wp��oUn(gI��npvfg¥gI}�np`bepg���ot}u�u{�oUepÆ�oUepeNo&yt��ot�bqd}ua$��`bnpv8npvfg¥epgI��oUnp`b�tg1�bqz�-oUnp`bqd}8qtsxnpvfg
w(g-gI�F�µn(q��u`°¯Bg-epgI}�niepg-ad`bqd}uw�qts�npvfg©oUepgI}uo$n(q¿gI}5wpcfepg4npvuoUn�npvug1�bqz�-oUnp`bqd}�qtsxnpvfg�w(g-gI�0�rotw�otwNw(q �-`�oUn(gI�
��`bnpv�npvug���ot}u�u{1oUepÆ1oUepeNo&y$ot}u�¿}fqtn���`bnpv�qtnpvfg-e��-cfgIw�`�}�npvfg�eNq�qd{$j

²rot�Nv2ot}u`�{�ot�f�xotw�ad`b�tgI}��Bg-n��rg-gI}�Ùiot}u���Ik�`�}u�u`�� `��5cuot�+n(e
ot`�}u`�}faSn(eN`�ot��w�g-�tg-epyz�uoIyt�uÙ��uoIyzw�o���g-g-ÆDj



kUÃ+Þ

¦�vfg¥eNgIw(gIoUeN�Nvug-eNw�qt�5wpg-ep�tgI�[npvuoUn�q&�tg-e�eNqdcfadvu�byÉ�I�UÃ¿wpcu�
v[n(eN`�ot��w¥�:`:j�gtjb�ªqd}ug1{¥qd}�npv�qtsxn(eNot`�}u`�}uaz�p��npvfg
ot}u`�{1ot��w¥�bgIoUeN}fgI�Èn(q¶�u`beNgI��np�byYoU~5~uepqdot�Nv¡npvfg�w(g-gI�¡��vfgI}ÊeNgI�bgIotw(gI�È`�}�n(q[npvfg�gI}+�z`bepqd}u{�gI}+n����xqd���bg-n(n
º-¹*ûUú����D�IhtÑtÙ��pj*	S}u��g�npvug�atg-ep�5`���w*��g-epg�n(e
ot`�}fgI�¥n(q�wNoUnp`�w(s�ot��np`bqd}F�dnpvfg-y4�rg-epg�wpcu�z«­gI��n(gI��n(q�n(gIw(np`�}fain(e
`�ot��w
`�}�n(g-eN{�`�}uad�bgI����`bnpv�n(e
ot`�}u`�}fa�qd}fgIw�`�}4o�eNoUnp`bqSqtsµ��ÃlÙ j�Ú­}Qnpvfgxn(gIw(n�n(eN`�ot��w-�Unpvfgxatg-ep�5`���wµ�rg-epgxepgI�bgIotw(gI�¥`�}�n(q
npvfg2oUepgI}uo$��v5`��Nv[��qd}�npot`�}fgI�Y��ot}u�5{�oUepÆzwi�5cfn�}uq�w(g-gI�Fj�_5cfeNnpvfg-eI��npvfg1��ot}u�5{�oUepÆzwinpvfgI{�w(gI���tgIw��rg-epg
gI`bnpvfg-e��bg-s?n�`�}�npvfg�n(eNot`�}5`�}fa¥��qd}z�5adcfe
oUnp`bqd}�qte�{�ot}5`b~5cu��oUn(gI��`�}$��qd}�n(epqd����gI�$�ro&y wQ��gtj�afjb�O�
vuot}fatgQ`�}�npvfg
} cu{��Bg-eI�uwN`b±-gt�5qte�oUepeNot}fatgI{¥gI}�n�qts*��ot}u�u{�oUepÆzw��pj�9�wp`�}fa1o��z`��fg-q��-ot{�g-eNo©��qd}5}fgI��n(gI��n(q2o1��qd{¥~Ocfn(g-eI�
npvfg�~5oUnpvuw�s?qd����q&�rgI�1� y¥npvfg�wpgIoUeN�Nvu`�}fa�atg-ep�O`���w��rg-epg�epgI��qteN�fgI�Fj�¦�v5`�w��xotwr��oUn(g-ercuwpgI��n(q4��qd{¥~5cfn(gSot}u�
�u`�wp~5��oIy©}fqtn�qd}u�by2npvfgin(eNo¬«(gI��n(qteN`bgIw�qtsµnpvfg��5`°¯Dg-eNgI}+n�ot}u`�{�ot��w-� �5cfn�ot��wpq�o¥{¥gIotwpcfepgiqts�npvfg�ot{¥qdc5}+n�qts
np`�{¥giw(~BgI}�nx��y2npvfgiot}u`�{�ot��wr`�}2�5`°¯Dg-eNgI}+nxepg-ad`bqd}5wxqtsµnpvfgioUepgI}5o$��epg-s?g-eNepgI��n(q1otw�o2¼-ºNûU»(½U���+·?¼�¹
¾Ä_d»­ûZI��pj

Ìxotw(gI�0qd}0o$�UoUeN`bg-n�y�qtsxg�Äz~Bg-eN`�{¥gI}�npwiot}u�[��qd}�n(epqd���bgI�¶{�ot}u`b~Ocu��oUnp`bqd}uwi�rqd����g-n(n�g-n�ot�:jb�µepgIot�NvfgI�Yo
} cu{��Bg-e�qts���qd}u�-��cuwp`bqd}uwIj�mf`�}u��gQnpvfg4atg-ep�5`���w��fgI{¥qd}5w(n(eNoUn(gI��ot}�oU�5`���`bn�y$n(q$��qd{¥~5��g-n(g4o2~5��ot}u}fgI�¤n(eNo�Å
«(gI��n(qtepy2`�}©��qd{¥~O�bg-n(gi�uoUepÆz}fgIwpw-�znpvfgSepgIw(gIoUe
�Nvfg-eNw���qd}5�-��cu�fgI�2npvuoUnxnpvfgi��qd{¥~5cunpoUnp`bqd}�qts�npvfgi�u`�wpnpot}u��gIw
ot}u���u`�epgI��np`bqd}uw¥�z�tºp½I¹
¾t»N¼
��n(q���ot}u�5{�oUepÆzw�{Qcuw(ni�Bg¥`�}8npvfg�wNot{¥g1{¥g-n(eN`��Qwpy w(n(gI{¨otw�ot}u`�{�ot��{�qtnp`bqd}F�
`:j�gtjb�B~Bqdwpwp`b�O�by2`�}�n(g-eN{1w�qts�ûd½I¹
�uûUúO²�cu�-��`��fgIot}��u`�w(npot}u��gIw-j�_5cfepnpvug-eI�Bnpvfg-y�wpcfatatgIwpn(gI�8npvuoUn�npvugQatg-eN�5`���w
epgI{¥gI{��Bg-e�atqdot�u�bqz�-oUnp`bqd}uw@`�}�n(g-e
{�w�qts5�tgI��n(qte
w�n(q��u`b¯Dg-epgI}�n���ot}u�u{1oUepÆ w��z`�wp`b�O�bg�s�epqd{´npvfg�atqdot�
j2.i`b�tgI}
wpcu�
v©o�wp�NvugI{¥gt�znpvfg�epgIwpgIoUeN�Nvfg-e
wrwNcfatatgIw(n(gI�2npvuoUn���vfgI}�npvfg�atg-ep�5`���w��rg-epg�`�}+n(epqz�ucu��gI�1oUnrot}fqtnpvug-e�~BqUÅ
wp`bnp`�qd}�`�}$npvugQoUepgI}5oz�Onpvfg-y¿��qd{�~5cfn(gI���-cfepepgI}�n��tgI��n(qteNwSn(q2npvfg��5`°¯Dg-eNgI}+n���ot}u�u{�oUepÆzw�ot}5��wpcf�5n(eNot��n(gI�
npvfg���qtepepgIwp~Dqd}5�u`�}fa�wpn(qtepgI�Q�tgI��n(qteNw�s�epqd{ npvfg�atqdot�zn(qSnpvfg�wpot{�gx��ot}u�u{�oUepÆzw-��npvfg-epg-� y�qt�unpot`�}5`�}fa��5`bepgI��n
n(eNo¬«(gI��n(qteN`bgIw�s?epqd{Ònpvfg��-cfepeNgI}+n��bqz�-oUnp`bqd}$n(q1npvfg�atqdot�:j
9Swp`�}faio�} cu{��Bg-e�qtsDg�Äz~Dg-e
`�{¥gI}�npot�f{�ot}u`b~5c5��oUnp`bqd}uwµnpvfg-y4ot��w(q�ot�u�feNgIwpw(gI�4npvfg�`�wpwpcfgrqtsDvuq&�È�tgI��n(qteNw

n(q¿�u`°¯Bg-epgI}�n���ot}u�u{1oUepÆ w��rg-epg�cuw(gI��`�}�wp~5oUnp`�ot���bgIoUeN}5`�}fafj�¦�vfg-y¤��qd}u�-��cu�fgI�8npvuoUniatg-ep�O`���w�n(epgIoUn�gIot�
v
��ot}u�5{�oUepÆ$`�}u�fg-~BgI}u�ugI}+np�by©��vfgI}�~5��ot}u}u`�}fa¥o1~5oUnpv�n(q©npvug�atqdot�:j�ÌrotwpgI�¤qd}��-cfepeNgI}+n��tgI��n(qte
wSn(q©gIot�
v
wpcu�
v¿��ot}u�5{�oUepÆ1ot}u��w(n(qtepgI�$�tgI��n(qteNw�n(q�npvfg�wNot{¥g���ot}u�5{�oUepÆ�s�epqd{ npvfgiatqdot�µ�bqz�-oUnp`bqd}F�fnpvfg-y�v+y ~BqtnpvzÅ
gIwp`b±-gI�¤npvuoUn�npvfg�atg-eN�5`���w���qd{¥~5cfn(gI�¶·?¸DÔ+º(`fº-¸OÔ+º-¸5¹�¹�»(ûzÅ-ºN½I¹
¾U»�·
º�¼�n(q2npvfgQatqdot�:�Oqd}ug�s�qte�gIot�
v8��ot}u�u{�oUeNÆOj
Ú�sµw(qd{¥giqts�npvfgIw(g�n(eNo¬«­gI��n(qte
`bgIw�vuoU~u~BgI}fgI�2n(q1��qd}fÛO`���n-�u`:j�gtjb�u�bgI��n(q¥e
ot�u`��-ot���by©�u`°¯Bg-epgI}+nxatqdot�ª~DqdwN`bnp`bqd}uw-�
npvfgSepgIw(gIoUe
�Nvfg-eNw�wNcfatatgIw(n(gI��npvuoUn�npvfg�atg-ep�5`���w�s�qd���bq¬��gI�$��qd`�}u�-`��fgI}�n�n(e
o¬«­gI��n(qteN`�gIwxnpvuoUn��bgI�©n(q¥npvfgiwpot{¥g
atqdot�Dot}u�1`bad}uqtepgI�¥qdcfn(eN`��fg-eNw-j*����npvfqdcfadv¥npvu`�w|�UºN½I¹
¾U»4��¾t¹�·�¸�_:��X `f¾t¹��zº�¼�·�¼��
A�gI�u`�wNv B ¦µqdcfepg-n(±-Æ yt�F�IhthtÙ��
g�Äz~5��ot`�}fgI�Yw(qd{¥g�gI�bgI{�gI}+npw4qts�atqdot�°Å��u`bepgI��n(gI�Y�BgIvuo&� `bqte&�@`bn4s�ot`���gI�0n(q8g�Äz~5��ot`�}¶npvfg$oU�5`���`�n�y�qts�atg-eN�5`���w
n(q$»pº�úb¾I½NûUú ·bü¬º�qte�»pºp¾U»�·:º-¸5¹FnpvfgI{1w(gI�b�tgIw���vugI}©npvugin(eNot`�}u`�}uaQ��qd}z�OadcfeNoUnp`bqd}�qts���ot}u�u{�oUeNÆ wr�xotw��Nvuot}uatgI�
�ucfe
`�}faQn(gIw(n�n(eN`�ot��w-j�¦�vugiatg-ep�5`���wxnpv cuw�oU~5~DgIoUe�n(q1~Bqdwpw(gIwpw�w(qd{¥g�{¥gIot}5w�s?qte�ot��w(q��bgIoUe
}u`�}fa¥w(qd{¥g-npv5`�}fa



kUÃdÑ

oU�Bqdcfn�npvug1atg-qd{¥g-n(eN`��-ot��epgI��oUnp`bqd}uw��Bg-n���g-gI}Ynpvfg2��ot}u�u{�oUeNÆ w�`�}[npvfg©gI}+�z`bepqd}u{�gI}+nQot}u�0wpvuq&� npvfgI{4Å
w(gI�b�tgIw2�-oU~5oU�5��g�qtsig�Äzn(eNot��np`�}faYnpvfgIw(g8w(~5oUnp`�ot��epgI��oUnp`bqd}5w�qts���ot}u�5{�oUepÆzw¥s?eNqd{ýnpvfgI`�e1epg-~ueNgIw(gI}+npoUnp`�qd}uw
���rqd����g-n(n�º-¹xûUú����ª�IhtÑtÙ��pj

¨<©~c�Æ ª��kÀÇ¦�hkjOlZ�krt�Èrtx¹µ:¿�p|g,qs�kÀ�gi�FlSwyrtxDÁ-rthkh�g,l�l)g,l)j�hÄc

Ü�g�vuo&�tgiepg-~uepqz�ucu��gI��o4} cu{��Bg-exqtsªg�Äz~Bg-eN`�{¥gI}�npwrqts����rqd���bg-n(n�º-¹�ûUú������IhtÑtÙ��p�Ocuwp`�}fa�npvfgi��qd{¥~Ocfnpo�Å
np`bqd}uot��{¥qz�fgI�µqts�w(~5oUnp`�ot�µ�bgIoUe
}u`�}fa1�ug-�tgI�bqt~BgI��`�}8�xv5oU~un(g-eSÑ jSÚ­}�npvu`�w�w(gI��np`bqd}���g4~ueNgIw(gI}+n�epgIwpc5�bnpw�qts
npvfgIw(g�g�Ä ~Bg-eN`�{�gI}+npw-j

#@ÉFå�æBå
# �Fí
��÷�ê?ìuï¬í��Oð>Ê$é�ï&ì5í�ê�ô
Ú­}Êqdcfe1wN`�{�c5��oUnp`bqd}uwQ�rg�cuw(gI�Êo[�-`�eN�-cu��oUe�oUepgI}5o�qts�e
ot�u`�cuw$�-Ã[c5}u`bnpw-jÊ¦�vfg$�xot����w4qtsSnpvfg¤oUepgI}uo

�rg-epg2otwNwpcu{¥gI�Yn(q��Dg�`�{¥~BgI}fg-n(e
oU�5�bg�ot}u�É�fg-�tqd`��¶qts�ot}�y¶�u`�w(np`�}fadcu`�wpvu`�}fa�w(gI}uwpqtepy0w(np`�{Qcu��`
j�¦�vu`�w�`�w
`�}ÊÆtg-g-~O`�}fa[��`�npvÊnpvfg�qte
`bad`�}uot��g�Äz~Bg-eN`�{¥gI}�n�`�}Ê��vu`��NvÈnpvfg��xot����w¥�rg-epg�`�}È��qd{¥~5��g-n(g¤�uoUepÆz}fgIwpw©ot}u�
~uepgIwNcu{�oU�5�byÈ}uqtn$� `�wN`b�5�bg¿n(q¡npvfg�ot}u`�{�ot�:j ¦�vfg���ot}u�u{1oUepÆ wI��qd}Ønpvfg8qtnpvfg-e�v5ot}u�F���rg-epg[otwpwNcu{¥gI�
n(q0�Bg$�z`�wp`b�O�bg©n(q0npvfg�ot}u`�{1oUn�s?eNqd{ ot����~Bqd`�}�npw¥��`bnpv5`�}Ynpvfg�oUepgI}uozj×¦�vfg�ot}5`�{�oUnpw���qdcu���È}fqtn�qd}u��y
epgI��qtad}u`�±-g©��ot}u�5{�oUepÆzw-���5cfn�ot��w(q¿gIw(np`�{1oUn(g©��ot}u�5{�oUepÆ�~Bqdwp`�np`bqd}uwSepgI��oUnp`��tg�n(q�npvfgI{1w(gI�b�tgIw-j2Í�q¬��g-�tg-e&�
npvu`�wrgIw(np`�{�oUn(g��xotw�otwpwpcu{�gI��n(q¥�Dgi��qtepe
cf~un(gI��� y©o4±-g-epqUÅ�{¥gIot}6.SotcuwpwN`�ot}8»­ût¸�_�º�¼-º-¸f¼
·�¸�_$º�»�»(¾U»x��`bnpv
w(npot}u�5oUeN�$�fg-�z`�oUnp`bqd}¿�OMy=|Ãzj�Ãf��cu}5`bnpwr~Dg-e�c5}u`bn��u`�w(npot}5��gtj�m gI}uw(qtepy�`�}f~Ocfnpwrqt�unpot`�}fgI�$`�}�npv5`�wxs�otwNvu`bqd}
�rg-epg�cuw(gI�4n(q�atgI}fg-eNoUn(g�npvfg�ot��np`b�UoUnp`bqd}uw@qtsDnpvfg�²��É��o&ytg-e�ot}u�¥npvug�~5��ot��g��5e
`�}fadw�qtsBnpvfg��x�S®iot}u�©�x�Q�
��o&ytg-eNw-��c5wp`�}faSnpvfg�ot��atqteN`bnpvu{�w��ugIwp��eN`b�BgI�4`�}1m gI��np`bqd}2h j��Uj@¦�vfg�ot}u`�{�oUn@{¥qtnp`bqd}uw@��g-epg�ot��w(q���qd}uwp`��fg-epgI�
g-epepqtepÅ
~uepqd}fgt����`bnpv�I�¾t¹�·:¾U¸�º-»
»(¾U»
¼�{¥q �ugI�bgI��otw�±-g-epqUÅ�{¥gIot}�.Sotcuwpwp`�ot}uw@��`�npv��NËÌ=³Ãzjl� j�¦�vfg�ot}u`�{�oUnpw
�rg-epg2otwNwpcu{¥gI�¶n(q¤~BqdwpwpgIwpw�s�ot`beN�by�ot�-�-cfe
oUn(g��ugIot�zÅ
epgI�pÆtqd}5`�}fa8{¥gI�Nvuot}5`�wp{�w�n(q¤n(e
ot�pÆ[npvfgIwpg2{¥qtnp`�qd}uw-�
��`bnpv�npvug©Ô+ºpû+ÔZ��»pºp½��U¾U¸5·?¸�_¤º�»�»­¾U»
¼��BgI`�}fa¥{¥qz�fgI�bgI�$otw�±-g-eNqUÅ�{¥gIot}6.iotcuwpwp`�ot}5wx��`bnpv$�<;8=|Ãzj�Ãd�1cu}u`bnpwIj

mzc5}zÛ5q&�rg-e�w(g-gI�5w1��atqdot��w�����g-eNg1{¥qz�fgI�bgI�[otw�~Dqd`�}+npwi`�}[npvfg1oUepgI}uo�ot}u�[npvfg©ot}u`�{�oUni�xotw�wpot`���n(q
vuo&�tg4��qd}5wpcu{¥gI�8o2w(g-gI�Ê��epgIot�NvugI�8npvfg�atqdot�:��`�s@`bn�oU~5~uepqdot�NvugI�¤��`bnpvu`�}¤Ãzjl®t®�cu}u`bnpw�qts�`bn-j�Ú�n��xotwiot��w(q
otwpwpc5{¥gI�¥npvuoUn@npvug�atqdot�u�xotw@�z`�wp`b�5��g�n(q�npvug�ot}u`�{�oUnpw�s�epqd{<o��u`�w(npot}u��g�qts��Ujl�ic5}u`bnpw�ot}u�¥qd}5��g�w(~Bqtn(n(gI�F�
npvfg�ot}5`�{�oUnpw���qdcu����eNcu}$�u`beNgI��np�by1n(q�npvug�atqdot�:j

¦�vug©g�Äz~Bg-eN`�{¥gI}�npw�qtsS�rqd���bg-n(n�g-n4ot�
jb����g-epg$wp`�{�cu��oUn(gI�[� y��5eNw(nQw(g-n(np`�}fa�cf~Ynpvfg�oUepgI}uo¤��`bnpv¶npvfg
��ot}u�5{�oUepÆB�:w��µ`�}1npvfg�oU~5~uepqt~ueN`�oUn(g�~Bqdwp`bnp`bqd}uwIj�¦�vug�ot}u`�{1oUn��xotw�npvfgI}2`�}�n(epqz�ucu��gI�1`�}+n(q�npvfg�oUeNgI}uo�oUn�o
eNot}u�uqd{ ~Bqdwp`bnp`bqd}�ot}u�¿ot���bq&�rgI�$n(q�~Bg-eps�qteN{Ò�UÃtÃ1wpn(g-~5w�qts�¼-º�¸u¼
·�¸�_�Í"`D»­¾I½�º�¼
¼
·�¸�_t�Bot}u�6I�¾��&·�¸�_dj@Ú�}¿npvu`�w
{¥qz�fg¥npvfg�ot}u`�{�oUnpw��bgIoUeN}ugI�8~5��ot��gIwi� y���eNgIoUnp`�}fa¿²����µ�x�S® �µot}u�¶�����¥cu}5`bnpwi`�}�oU~u~ueNqt~ueN`�oUn(g4�xoIyzw-�



kUÃdh

ot}u�8cf~F�uoUnp`�}ua�npvfg4~Bqdwp`bnp`bqd}¤gIw(np`�{�oUn(gIwic5wp`�}fa©npvfgQ§�ot��{�ot}¤�O�bn(g-eN`�}fa©{¥gI�
vuot}u`�wN{ �fgIwN��eN`b�BgI��gIoUe
��`bg-eIj
Ú�s�npvfgSot}u`�{�oUnxvuoU~u~BgI}fgI�1n(q4wp~Dqtn�npvfg�atqdot���:w(g-gI�B�@�ucfeN`�}fa�npvfgIw(gSw(gIwpwN`bqd}uw-�z`bn��xotw�{�ot�fg�n(q¥oU~u~uepqdot�
v
ot}u�[��qd}5wpcu{¥g1`�n-j©¦�vu`�wi��qd}uw(np`bnpcfn(gI�0qd}fg�¹�»(ûU·�¸u·?¸�_�¹�»
·:ûUú j�	i}u��g1o$n(eN`�ot���rotw���qd{¥~5�bg-n(gt��npvfg1ot}5`�{�oUn
�xotw�epgI{¥q¬�tgI�$s?eNqd{ÖnpvfgigI}+�z`bepqd}5{¥gI}+n�ot}u�2epgI`�}+n(epqz�ucu��gI��oUn�ot}fqtnpvug-e�eNot}u�fqd{Ö~Bqdwp`�np`bqd}1s�qte�npvfg�}fg�Äzn
n(eN`�ot�
j@²�ot�
v�ot}u`�{1oUn��rotw�wpcf�z«(gI��n(gI�¿n(q��5�tg�wpcu�
v¿n(eNot`�}u`�}fa4n(eN`�ot��w-j@Ú­}$gIot�Nv¤n(eN`�ot�Bnpvfg�ot}u`�{�oUn���gIoUeN}fgI�
~5��ot��gIwi`�}�o2}ug-�Î�
»(û�I1º�ot}5��{¥g-epatgI��s�eNot{¥gIwS��vugI}�oU~5~uepqt~ueN`�oUn(gt��otw��fg-npot`��bgI��`�}�mzgI��np`bqd}[Ñ j�Áfj¥¦�vfg
�5eN`�}faSnpvfepgIwpvfqd���¥qtsª�x��®�cu}u`bnpw���Ï¢Ð�Ñ�Ò]Ó�Ô�Õ�ÖUÓE×@Ø Ùf�p�z��vu`��
v�wp`bad}5ot��w*~5��ot��g�eNgI��qtad}u`bnp`bqd}1�5otw(gI�¥qd}©w(gI}uw(qtepy
`�}f~Ocfnpw-�z�rotw�w(g-n�n(q1ÃzjßÞU�1�ucfeN`�}ua�n(eNot`�}u`�}fafj
	S}5��g�n(e
ot`�}u`�}fa0�rotw$��qd{¥~O�bg-n(gt��npvfg�ot}u`�{�oUnpw2��g-epg�wpcu�z«­gI��n(gI�×n(qÉn(gI}´¹�º�¼�¹�·?¸�_Ê¹�»
·:ûUúß¼2`�}À��vu`��Nv

npvfg¥��ot}u�5{�oUepÆzw�`�}¤npvfg¥oUepgI}uo2�rg-epgQ{1ot}u`b~5cu��oUn(gI�¤`�}�w(~BgI�-`°�O���ro&y wiot}5��`�{¥~Bqtepnpot}+np��yt�Onpvfg4atqdot�*�xotw
oU�5w(gI}�n-j��icfeN`�}fa$npvugIw(g�n(gIw(npw�npvfg1ot}u`�{�oUn��xotw�epgI��gIotw(gI�0oUn�~uepgI�fg-n(g-eN{1`�}fgI�8~Bqdwp`bnp`bqd}5wi`�}�npvfg2oUepgI}uo
��`bnpvÊ`�npw¥�fgIot�zÅ
epgI�NÆtqd}u`�}fa��UoUeN`�ot}u��g¿wpg-n¥n(qYþ×j¡m ~5oUnp`�ot�x�bgIoUe
}u`�}fa�oU�5`���`bn�y[�xotw¥npcfe
}fgI�ÉqU¯Ø`�}¶npvugIw(g
ot}u`�{1oUnpwiot}u��npvfg-y��rg-epg¥qd}u�by¤�-oU~5oU�5�bg4qts���q �-ot��`�±I`�}fafj�¦�vfg4ot}u`�{1oUnpwivuot�8o${�o�Äz`�{�cu{ qts��I�UÃ�np`�{¥g
w(n(g-~5w���`bnpvu`�}���vu`��
v$n(q©�bqz�-ot��`b±-g���y��z`�wp`bnp`�}ua�o¥s�ot{1`���`�oUe�~5��ot��gtj*9S}u�bqz�-ot��`b±-gI��ot}u`�{�oUnpw���g-epg�epgI{¥q¬�tgI�
s�epqd{|npvfgxgI}+�z`bepqd}5{¥gI}+n-�t��`bnpvQnpvuoUn*n(gIw(np`�}fain(eN`�ot���BgI`�}ua��ucf�5�DgI�Qo�s�ot`���cfepgt�tot}u�Qnpvfg�~ueNq ��gIwpw*��qd}�np`�} cfgI�
��`bnpv[npvfg1}fg�Äzn�n(gIw(np`�}ua¿n(eN`�ot�:j-�icfeN`�}fa$n(gIwpnp`�}faf�2ÏtÐ�Ñ�Ò|ÓsÔ�Õ�ÖUÓ�×@Ø Ù��rotwQ�bq¬��g-epgI�0n(q¤Ãzjlkt�¿n(q�gI}uoU�5��g�npvfg
ot}u`�{1oUnpw�n(q©��q �-ot��`�±-gig-�tgI}¤`bs*npvfg���ot}u�u{�oUeNÆ2oUepe
ot}fatgI{¥gI}�npw�vuot���Bg-gI}¿�Nvuot}uatgI�¤wpcu�5w(npot}�np`�ot���bytj�mz`�}u��g
npvfg1ot}5`�{�oUnpwi�rg-epg1~5epg-�tgI}+n(gI�0s?eNqd{ epgI�bqz�-ot��`b±I`�}ua2n(q¤s?e
ot{¥gIw�`�}���vu`��Nv8npvug-y8}ug-�tg-e��z`�wp`bn(gI�8npvfg1atqdot�
�bqz�-oUnp`bqd}F��o��bqz�-ot��`b±-gI�8ot}u`�{1oUnSot���ro&y wivuot��wpqd{¥g¥{¥gI{¥qtepy¤qts���vug-epg�npvugQatqdot�@�rotwi�bqz�-oUn(gI�Fj�Ú�ni�xotw
npvfgI}�ot���bq&�rgI�Qo�{�o�Äf`�{�c5{³qtsu®UÃtÃ�np`�{¥g�w(n(g-~5wµ��`bnpv5`�}S��vu`��
vin(q�}5oI�z`badoUn(g�n(q�npvfg�eNgI{¥gI{��Bg-epgI��~Bqdwp`bnp`bqd}
qts*npvfgiatqdot�:j

��w�npvfgiatqdot��w���g-epg�oU�Ow(gI}+n��ucfeN`�}ua�n(gIw(np`�}uaf�fnpvfg�ot}u`�{�oUnpw�w(gIoUeN�NvugI�¿`�}2npvfgiepg-ad`bqd}¿qtsµnpvfgieNgI{¥gI{4Å
�Bg-epgI�Yatqdot���bqz�-oUnp`bqd}Fj0Ú�s�npvfg$ot}u`�{�oUn4epgIot�NvfgI�¡o��-`�eN�-cu��oUeQepg-ad`bqd}Éqts�eNot�u`�cuwQÃzjl�8cu}u`�npwQoUeNqdcu}u�Ynpvfg
~uepgI�5`���n(gI�2atqdot�F�bq �-oUnp`�qd}F�f`bnx�rotw�ot����q&�rgI��n(q�w(~BgI}u�2kt�Qnp`�{¥g�wpn(g-~5wxeNot}u�fqd{1�by1w(gIoUeN�
vu`�}fa4s�qtexnpvfgSatqdot�
`�}1npvuoUn�oUepgIozj@��s�n(g-exnpvu`�w-� npvfg���oUe
`�ot}u��g�qtsªnpvfg�~Bqdwp`�np`bqd}�gIw(np`�{�oUn(g�qtsªnpvfg�ot}5`�{�oUn��xotwrqd}u��gioUadot`�}2w(g-n
n(q�þýot}5�1npvfgSot}u`�{1oUn��xotwxot���bq&�rgI�©n(q2»pº���úb¾I½NûUú ·bü¬º�j]	�s�n(gI}F��npv5`�w@s�gIoUnpcfepgSgI}uoU�5��gI��npvfgSot}u`�{�oUnrn(q4��qte(Å
epgI��n�`bnpw�~Bqdwp`bnp`�qd}�gIw(np`�{�oUn(gIw-�D`bs�`bn�vuot����epqd}fad�by��bqz�-ot��`b±-gI�$gIoUe
��`bg-eIjr¦�vu`�w�v5ot��`�}�n(g-epgIw(np`�}ua¥�DgIv5oI�z`bqteNot�
��qd}uw(gIÇ cfgI}u��gIw�otw���`����5�Bgig�Äz~5��ot`�}ugI�$��oUn(g-eIj

_uqte2npvfg¤n(eNot`�}u`�}ua[otw1�rgI����otw©n(gIw(np`�}fa¶n(eN`�ot��wI��npvfg¤n(eNo¬«(gI��n(qteN`bgIw©s?qd����q&�rgI�È� yÊnpvfg�ot}u`�{1oUnpw��rg-epg
epgI��qteN�ugI�Fj0¦�vfg��-`beN�-c5��oUeQoUeNgI}uo��rotw¥�fgI��qd{�~DqdwpgI�Ê`�}+n(q���gI����w�qts�wp`b±-g$Ãzjl®t®Ú/´Ãzjl®t®8ot}u�Éo8��qdcu}+n¥qts
npvfg�ot{¥qdc5}+nSqtsrnp`�{¥g¥w(~BgI}+nS� y�npvfg�ot}5`�{�oUnpwi`�}�gIot�Nv0��gI���*�rotw�Ætg-~un-jQ¦�vfgIw(g¥w(npoUnp`�w(np`��-wSs?qte�n(e
ot`�}u`�}fa



kz�-Ã

ot}u�0n(gIw(np`�}fa���g-eNg©��qd{¥~5cun(gI�0s�qte�Ó��Uº�ÔU· Û�º�»pº�¸O¹�ûU¸u·�I¥ûd¹�¼
j¤¦�vfg©��gI������`bnpv0npvfg©��oUeNatgIw(n��Uot��cfg���n(qtnpot�
np`�{¥g�w(~BgI}+nr`�}©npvuoUnr��gI���u� y�npvfg��5�tg�ot}u`�{�oUnpw��*�rotwxcuw(gI�1n(q¥}fqteN{�ot��`�±-g�npvfg���ot��cugIw�`�}1npvfg�qtnpvfg-e���gI����w-�
ot}u���xotw�~5�bqtn(n(gI�$`�}©npvug�s�qteN{Öqts*o¥w(gIoUeN�
v¿vu`�w(n(qtate
ot{$j@¦�v cuw-�z��oUepatg-eI�u�uoUeNÆtg-e���gI����w�`�}2npvfgivu`�wpn(qtateNot{
`�}u�5`��-oUn(gI�QnpvuoUn�npvfg�ot}u`�{1oUnpw�w(~BgI}+n�{¥qtepg�np`�{¥g�`�}QnpvuoUn�epg-ad`bqd}¥qtsOnpvfg�oUepgI}uoi��qd{�~5oUepgI�4n(q�npvfgxepg-ad`�qd}uw
��qtepepgIwp~Dqd}5�u`�}faQn(q�npvfg�wN{�ot���bg-eI�f��`�adv+n(g-e�qd}ugIw-j

#@ÉFå�æBå�æ �4Ü�ö�é�óUí
�0ézðDï&ô¥ì5ð%!¡è2é�ô¬÷µê?ï&ô
Ü�g�}fq¬�|~uepgIw(gI}�n�eNgIwpcu�bnpw�s?eNqd{ npvugQwp`�{�cu��oUnp`bqd}uw�npvugQ�BgIvuo&� `�qteNot�ªg�Äz~Bg-eN`�{¥gI}�npw�qtsr�rqd���bg-n(n�g-niot�:jb�

cuwp`�}fa4npvfg���qd{¥~5cfnpoUnp`�qd}uot��{¥qz�fgI�Fqts*w(~5oUnp`�ot�ª�bgIoUeN}u`�}uaQot}u���bq �-ot��`b±IoUnp`bqd}$�fgIwp��e
`b�BgI��gIoUeN��`bg-eIj

#@ÉFå�æBå�æBå
# Ý1ðªéQ��ìOð¢!��0ì5óEÞ·��Ü�ö@é�óUí
�0ézðDï
Ú­}Ønpvu`�w2g�Äz~Dg-e
`�{¥gI}�n¿�xqd���bg-n(n�g-n¿ot�:j ~5��ot��gI�Ønpvfg[w(g-gI� oUn¿oÊ��qd}uw(npot}�n��u`�w(npot}5��gÉ�
�UÃ¡�-{��1ot}u�

qteN`bgI}�npoUnp`bqd}Ê��m qdcunpvB��s?epqd{ o�wp`�}fad�bg4��ot}u�u{�oUeNÆ¿ot}u�8n(eNot`�}fgI��atg-ep�O`���w�n(q$epgI��`�oU�5��y¿oU~u~uepqdot�
v8npvfg4atqdot�
~Bqdwp`bnp`bqd}�j�¦�vfg-y¤s?qdcu}5�¤npv5oUni��gI���bÅ
n(eNot`�}fgI��atg-ep�5`���w�e
ot}��u`bepgI��np�by�n(q¿npvfg¥w(g-gI����vugI}�`�}+n(epqz�ucu��gI�8`�}�n(q
npvfgQgI}+�z`bepqd}5{¥gI}+n-j�_5cfeNnpvfg-eI�F`�}¤n(gIw(np`�}fa2n(eN`�ot��w�npvfgQatg-ep�5`���w��rg-epg4s?qdcu}5�¿n(q$��qd}u��gI}�n(eNoUn(g¥npvfgI`beSw(gIoUeN�
v
g�¯Bqtepnpw�oUn©npvfg¤g�Ä ~BgI��n(gI�Ø�bqz�-oUnp`bqd}Àqtsinpvfg�wpg-gI�¡g-�tgI}×npvfqdcfadvÀnpvfg8w(g-gI�À�rotw�oU�5w(gI}�n¤��_�`badcuepgY�¤`�}
���rqd����g-n(n¥ºI¹�ûUú����@�IhtÑtÙ��(�pj�Ú�}�qdcfeSwp`�{Qcu��oUnp`bqd}¤qts@npvu`�w�g�Äz~Bg-eN`�{¥gI}�n-�Dnpvfg4atqdot���bq �-oUnp`�qd}¤�xotwSÁ�cu}u`bnpw�n(q
npvfg�wpqdcfnpv¿qts@o�wN`�}fad�bg���ot}5�u{�oUepÆD�uotw�wNvfq&��}�`�}$_�`badcfepg©�-Ãzj��©�
�µg-s?n��pjxÚ­}$npvfgIw(g��5adcfepgIw-�Oot}u�$npvfg�qd}fgIw
npvuoUnis�qd���bq¬���F��ot}u�u{�oUeNÆ w�oUepg¥epg-~ueNgIw(gI}+n(gI�8� y���oUeNatg��D���bgI��wpÇ�c5oUepgIw-�Fatqdot���bqz�-oUnp`bqd}uwS� y¿�O���bgI�¤�-`�eN�-�bgIw-�
ot}u�4npvfg�w(gIoUe
�Nv�vu`�w(n(qtateNot{�w*� yQ��qd}5wp`��fg-eNoU�O�by�wp{�ot����g-eµ�D���bgI�QwpÇ�c5oUepgIw-j���w*g�Äz~5��ot`�}fgI�QgIoUeN��`bg-eI�tnpvugxwN`b±-gIw
qtsªnpvug��D���bgI�1wNÇ�cuoUeNgIwr`�}1npvfgiw(gIoUe
�Nv$vu`�wpn(qtateNot{�wx�rg-epgi�u`bepgI��np�by¥~5epqt~Bqtepnp`bqd}uot�5n(q¥npvfg�ot{�qdcu}+nxqtsµnp`�{¥g
w(~BgI}�n���y2npvfg�ot}u`�{�oUnpw�`�}�npvuoUn�epg-ad`bqd}$qts�npvfg�gI}�� `�epqd}u{¥gI}�n-j

_�`badcfeNgY�-Ãzj��È�:Î�`��u�5�bgU�Qwpvuq&��w�npvfg8w(gIoUeN�
vËn(eNo¬«(gI��n(qteN`bgIw�s�qd���bq¬��gI�Ø� yÈnpvfg�ot}u`�{1oUnpw2�5cfeN`�}fa¶npvfg
n(gIw(n�n(eN`�ot��w�`�}¿npv5`�w�qd}ug���ot}u�5{�oUepÆ�g�Ä ~Bg-eN`�{¥gI}+n-j�¦�vfg���qteNepgIw(~Bqd}u�u`�}ua�w(gIoUeN�Nv8vu`�w(n(qtateNot{ `�w�wpvuq&��}�`�}
_�`badcfepg¿�-Ãzj����
A�`�adv+n��pj2Ú�n�{�oIy��Bg¥qt�5w(g-eN�tgI�[s�epqd{Ïnpvfg©w(gIoUeN�NvYvu`�wpn(qtateNot{ npvuoUn�npvfg1ot}u`�{1oUnpw�w(~BgI}u�
{¥qdw(n4qts�npvugI`be�np`�{¥g2wpgIoUeN�Nvu`�}fa�`�}0epg-ad`�qd}uw�}ugIoUeQnpvug2g�Äz~BgI��n(gI�Y~DqdwN`bnp`bqd}¶qts�npvfg2atqdot�:j[¦�vu`�w�w(gIoUeN�
v
vu`�wpn(qtateNot{Ò��qd{¥~5oUeNgIw�eNoUnpvfg-e���gI���B��`bnpv�npvfg�qt�5wpg-ep��oUnp`�qd}uw�qtsx���rqd���bg-n(nQºI¹�ûUú����ª�IhtÑtÙ��pj

#@ÉFå�æBå�æBå�æ ��ß����rì5ð%!F�¶ìuó�Þ���Ü�ö@é óUí��¶ézðDï&ô
Ú­}Énpvfg¿}fg�Äzn¥w(g-n�qts�g�Äz~Bg-eN`�{¥gI}�npw-�r�xqd���bg-n(n¥g-n�ot�:jYn(eNot`�}fgI�Yatg-ep�O`���wQn(q0�bqz�-oUn(g¿o�wpcu}zÛOq&�rg-e�w(g-gI�

~5��ot��gI�0n(q¤npvug1w(qdcfnpv¶qts�o���`�}fg���qd}u}fgI��np`�}ua�n��rq8`��fgI}�np`��-ot�@��ot}u�5{�oUepÆzw-j2¦�vfg1w(g-gI�¶�rotw�gIÇ cu`��u`�wpnpot}+n



kz�t�

_�`badcfeNg4�-Ãzj�� 	S}fg©��ot}u�u{�oUeNÆ�g�Äz~Dg-e
`�{¥gI}�n-j
�ªg-s�n�Ã�¦µeNot`�}5`�}fa�gI}+�z`bepqd}5{¥gI}+n���`bnpv
atqdot�u�bqz�-oUnp`bqd}¥`�}4o��uÄzgI�4epgI��oUnp`bqd}5wpvu`b~�n(q�oiwp`�}fad�bgx��ot}u�5{�oUepÆDjµÎ�`��zÅ
�u�bgZÃ�mzgIoUeN�Nv�n(eNo¬«(gI��n(qteN`bgIw�qts@npvfg4ot}u`�{1oUnpw��5cfeN`�}fa¥n(gIwpnp`�}fafj�A�`badv�n�Ã
m gIoUeN�
v�vu`�w(n(qtateNot{�w�qts�npvfg�ot}5`�{�oUnpw-j

s�epqd{|npvfg�n��rq���ot}5�u{�oUepÆzw-j�Ú�}4qdcfe@wN`�{�c5��oUnp`bqd}uw-�Unpvfg�atqdot�u�rotw�~DqdwN`bnp`bqd}fgI��Á�cu}u`�npwµn(qinpvug�w(qdcfnpv¥qtsDnpvfg
��`�}ug���qd}u}fgI��np`�}faSn��rq���ot}u�u{�oUeNÆ w�~5��ot��gI�QÁicu}u`�npwµoU~5oUeNn-�+otw�wpvfq¬��}4`�}Q_*`�adcfepgS�-Ãzjlk¥�
�ªg-s�n��pj*_*`�adcfepgS�-Ãzjlk
�
A�`�adv+n���wNvfq&��wSnpvug�w(gIoUeN�Nv0g�¯DqteNn�qts�npvug�ot}u`�{�oUnpwi`�}8n(gIwpn�n(eN`�ot��wS��vfgI}8npvfg¥atqdot���xotw�epgI{�q&�tgI�Fj���w
�-ot}¤�Dg�qt�5w(g-ep�tgI���OnpvfgQot}u`�{�oUnpw���qd}u��gI}�n(eNoUn(g¥npvfgI`be�w(gIoUeN�Nv¤n(q�o1epg-ad`�qd}��-�bqdw(g�n(q©npvug�~Bqdwp`bnp`bqd}�qts�npvfg
atqdot�ª`�}�npvfg�n(eNot`�}5`�}faQn(eN`�ot��w-j@¦�vu`�w��5adcfepg���qd{�~5oUepgIw��rgI���B��`�npv�_*`�adcfepg�Þ¬��`�}����xqd���bg-n(nQºI¹�ûUú����µ�IhtÑtÙ��pj

_�`badcfeNg4�-Ãzjlk ¦��rq���ot}u�u{1oUepÆ�g�Äz~Bg-eN`�{¥gI}�npw-jF�ªg-s�n�Ã�¦µeNot`�}u`�}fa���qd}f�5adcfeNoUnp`bqd}���`bnpv
n��rq���ot}u�u{�oUeNÆ w�ot}5�¿npvfg�atqdot�ªgIÇ cu`��u`�w(npot}+n�s?epqd{Ânpvfg�n���qfj�A�`badv�n�Ã
m gIoUeN�
vËvu`�w(n(qtate
ot{ qts�npvfg�ot}u`�{1oUnpw$�ucfeN`�}ua0n(gIw(npw$��`bnpv¡atqdot��epg�Å
{¥q¬�tgI�Fj

ÜØvfgI}Ên(eNot`�}fgI�Êqd}Ênpvfg$n���qY��ot}u�u{1oUepÆ0npotw(ÆÊot}u�Èn(gIw(n(gI�ÈnpvfgI{ ��`bnpvÉqd}fg���ot}u�u{�oUepÆ¶epgI{¥q¬�tgI�F�
�rqd����g-n(n�g-n�ot�:jFs?qdc5}u��npvuoUninpvfg¥atg-ep�5`���wiw(gIoUeN�
vfgI��qd}��Bqtnpv�wp`��ugIw�qtsrnpvfg�w(qd��g���ot}u�u{�oUeNÆO��oU~u~OoUepgI}+np��y
{�oUnp�
vu`�}fa�`bn�n(q1gI`bnpvfg-e�npvfg��bg-s?n�qte�npvfg�eN`badv�n���ot}u�5{�oUepÆ1qts�npvfg�qte
`bad`�}uot�B��qd}z�5adcueNoUnp`bqd}[��_�`badcfeNg�Þ���`�}
���rqd����g-n(n�ºI¹�ûUú������IhtÑtÙ��(�pjD	icfe�ot}5`�{�oUnpwi�fgI{¥qd}5w(n(eNoUn(gI��o�wp`�{�`���oUe��BgIvuo&� `�qteSotwiwpg-gI}8��y¤npvfgI`beiw(gIoUeN�
v



kz�Ik

�u`�wpn(eN`b�5cfnp`�qd}©`�}�_�`badcuepg��-Ãzjl®¿�
�µg-s?n��pj
����w(qf����vfgI}Ønpvfg�atg-eN�5`���w2�rg-epg�n(eNot`�}fgI�×��`�npvØn��rq¡��ot}u�u{1oUepÆ w�ot}u�Øn(gIwpn(gI�Ë��`bnpv×npvfg[�u`�w(npot}u��g

�Bg-n��rg-gI}�npvfgQ��ot}u�u{�oUepÆzw��uqdcf�5�bgI�F�F�rqd���bg-n(n�g-n�ot�
j�s�qdcu}u��npvuoUn�npvug�atg-ep�O`���w�wpgIoUeN�NvfgI�)`O»pºpÔ+¾�I4·?¸Oût¸5¹�úYX
oUn1npvug�n��rqÉ`�}+n(g-e
`bqte©�bqz�-oUnp`bqd}uwI�rgIot�
vØoUn1npvfg���qtepepgI��n��u`�w(npot}u��g¤ot}u�ÈqteN`�gI}+npoUnp`bqd}Às�epqd{ qd}fg¤qtsinpvfg
��ot}u�5{�oUepÆzw©��_�`badcfeNg¿Þ��É`�}Ø���rqd���bg-n(n�º-¹�ûUú������IhtÑtÙ��(�pj�A�gIwpcu�bnpwQs�epqd{ wp`�{�`���oUe�g�Äz~Bg-eN`�{¥gI}�npwQ��`bnpv¶qdcfe
ot}u`�{1oUnpwQoUeNg�wNvfq&��}Y`�}¶_�`badcfepg8�-Ãzjl®É�
A�`badv�n��pj�Ú�n4�-ot}Y�Bg2qt�5w(g-ep�tgI�ÉnpvuoUnQqdcfe¥ot}u`�{1oUnpw�n(q q�w(gIoUeN�
v
~uepgI�uqd{�`�}uot}�np�byÊoUn�npvfg�`�}+n(g-eN`�qte2�bqz�-oUnp`bqd}uwIj Ü�g[ot��wpq¶qt�5wpg-ep�tgI�×npvuoUn2wpqd{¥g�ot}u`�{�oUnpw�w(gIoUeN�
vfgI�ØoUn
{Qcu�bnp`b~5��g��bqz�-oUnp`bqd}uw-��`:j�gtjb�d��vfgI}4ot����q&�rgI�4n(q�epgI�bqz�-ot��`b±-g�oUs�n(g-e�kt�Sw(n(g-~5w*qtsDs�cunp`��bgxw(gIoUeN�Nv5`�}faf�dnpvfg�ot}u`�{�oUnpw
�Nvuqdw(g�o���qd{¥~O�bg-n(gI�by��u`°¯Bg-epgI}+n���q �-oUnp`bqd}¿n(q1w(gIoUeN�
v�`�}Fj

_�`badcfeNg4�-Ãzjl® ¦��rq¿��ot}u�u{1oUepÆ¿g�Äz~Dg-e
`�{¥gI}�npw-j^�µg-s?n�Ã�m gIoUe
�Nv[�u`�w(n(eN`b�5cunp`bqd}uw���vfgI}
n(eNot`�}ugI�[��`bnpv[n��rq���ot}5�u{�oUepÆzwi�5cfn�n(gIw(n(gI�Y��`bnpv�qd}fg©qts�npvfgI{Õepg�Å
{¥q¬�tgI�Fj3A�`badv�n�Ã©m gIoUeN�NvÉvu`�w(n(qtateNot{�w���vfgI}¶n(gIw(n(gI�Y��`bnpv¶npvfg©�5`�w­Å
npot}u��g��Bg-n���g-gI}�npvfg�qteN`bad`�}uot�F��ot}u�u{1oUepÆ wx�fqdcu�5�bgI�Fj

#@ÉFå�æBå�æBå�ç ��ñµó�é�éQ��ìOð¢!��0ì5óEÞà��Ü�ö@é ó�í
�¶é ðDï&ô
Ú­}�ot}fqtnpvfg-erw(g-n@qtsBg�Äz~Dg-e
`�{¥gI}�npw-�dnpvfepg-g�`��fgI}�np`��-ot�u��ot}u�5{�oUepÆzw*��g-epg�oUepeNot}fatgI�1n(q�s?qte
{´npvfg��tg-epnp`���gIw

qts�ot}ÉgIÇ cu`���oUn(g-eNot��n(e
`�ot}fad�bg2��`bnpvYnpvfg�atqdot���bqz�-oUn(gI�ÊoUn¥npvfg$��gI}+n(eNqd`��Éqts�npvfg�n(eN`�ot}fad�bgt�@otw¥wpvfq¬��}É`�}
_�`badcfepgS�-Ãzj�Á��
�ªg-s�n��pj�ÜØvfgI}Qn(eNot`�}fgI�4`�}�npvu`�w�gI}�� `beNqd}u{¥gI}�n-�tqdcfe�ot}u`�{�oUnpw�~uepqz�ucu��gI�Qw(gIoUeN�
v¥vu`�w(n(qtate
ot{�w
��qd}u��gI}�n(eNoUn(gI�ÉepgI��`�oU�5�by8oUn�npvfg2��qtepepgI��n4~Bqdwp`bnp`bqd}[qts�npvfg1atqdot�
�@`:j�gtjb��oUn�npvfg���gI}�n(epqd`��¶qts�npvfg©n(e
`�ot}fad�bg
otwSwpvfq¬��}¤`�}�_�`badcfeNg©�-Ãzj�Á��:Î¤`��u�u�bgU�pj�¦�vu`�w���qd{¥~5oUepgIw�s�oI�tqteNoU�5��y¿��`bnpv�_*`�adcfepg¥Ù���`�}Y���rqd����g-n(n4º-¹�ûtú����
�IhtÑtÙ��pj

�rqd���bg-n(n©g-n$ot�:j<ot��w(q¶n(e
ot`�}fgI�×npvfg�atg-ep�5`���w©qd}Ønpvfg�npvfepg-g���ot}u�5{�oUepÆÊnpotw(Æ×ot}u�×n(gIw(n(gI�ØnpvfgI{ `�}
gI}�� `beNqd}u{¥gI}�npwS��`bnpv�qd}fg¥qtein��rq¿qtsrnpvfg¥��ot}u�u{1oUepÆ w�epgI{�q&�tgI�Fj4ÜØ`bnpv8qd}fg¥��ot}u�u{1oUepÆ¿epgI{¥q¬�tgI�[npvfg-y
s�qdcu}u�Ènpv5oUn2npvug¤atg-ep�O`���w1wpgIoUeN�NvfgI�ØoUn$oY�bq �-oUnp`�qd}ÀoUn�npvfg8��qtepepgI��n$�u`�wpnpot}u��g¤ot}u�×qteN`�gI}+npoUnp`bqd}Às�epqd{



kz�I®

_�`badcfeNg4�-Ãzj�Á ¦�vfeNg-g���ot}u�5{�oUepÆQg�Ä ~Bg-eN`�{�gI}+npw-j��µg-s?n�Ã�¦µeNot`�}u`�}ua���qd}z�5adcfeNoUnp`�qd}1s�qte
npvfg�npvfepg-g���ot}u�u{�oUepÆ2g�Äz~Dg-e
`�{¥gI}�npw-j�Î¤`��5�u�bgZÃxmzgIoUeN�Nv��u`�w(n(e
`b�5cfnp`bqd}
qtsfnpvfg�ot}5`�{�oUnpw���vfgI}�n(gIw(n(gI�Q`�}inpvug�npvfepg-gr��ot}u�u{1oUepÆ�gI}�� `�epqd}u{¥gI}�n-j
A�`�adv+n�Ã�m gIoUeN�
v��u`�w(n(eN`��5cfnp`bqd}$��vfgI}�n(gIw(n(gI�8��`bnpv�qd}fg4qts�npvugQnpvuepg-g
��ot}u�5{�oUepÆzwxepgI{¥q&�tgI��j

npvfg©n��rq�eNgI{�ot`�}u`�}ua¿��ot}u�u{�oUeNÆ w©��_*`�adcfepg2ÙU�2`�}À���rqd���bg-n(n$º-¹iûUú������IhtÑtÙ��(�pj8Ú�n��-ot}¶�Dg©qt�5w(g-ep�tgI�¶s�epqd{
_�`badcfepg��-Ãzj�Á��
A�`badv�n��p�unpvuoUn�qdcfe�ot}u`�{1oUnpw��fgI{¥qd}uwpn(eNoUn(g���oUepatgI��y©wp`�{1`���oUe�w(gIoUeN�
v¿�BgIvuoI�z`bqteNwIj

ÜØ`bnpvÉn��rq�qts�npvug2npvuepg-g$��ot}u�u{�oUeNÆ wQepgI{¥q¬�tgI�È�ucfe
`�}fa¿n(gIw(np`�}faf�x�rqd���bg-n(n4g-n4ot�
j[s?qdc5}u�YnpvuoUn¥npvfg
atg-ep�5`���w4�u`�w(n(eN`��5cfn(gI�YnpvfgI`be�w(gIoUe
�NvÊnp`�{�g$�Dg-n���g-gI}¡npvfepg-g¿wp`�n(gIw-��qd}ug$s?qte�gIot�
vÈqtsSnpvfg$npvfeNg-g$~DqdwNwp`b�5�bg
{�oUnp�
vfgIw�qtsµnpvfg�w(qd�bgi��ot}u�5{�oUepÆ���_�`badcfeNgiÙU�$`�}©npvugI`be�epg-~Bqtepn��pj@¦�vu`�w��-ot}$�Bgi��qd{¥~5oUeNgI�$�u`bepgI��np�by1��`bnpv
qdcfe�wN`�{�c5��oUnp`bqd}�epgIwpc5�bnpw�`�}�_�`badcfeNg��-Ãzjl���
�µg-s?n��pj�mz`�{�`���oUeN�byt����vfgI}$atg-ep�O`���wx�rg-epg�n(eNot`�}ugI�$qd}¿npvfg�npvfepg-g
��ot}u�5{�oUepÆ¥npotw(Æ��Ocfn�n(gIwpn(gI����`bnpv©qd}fg���ot}u�u{�oUepÆ��5`�w(npot}u��g��fqdcf�5�bgI���+npvfg-y©��g-epg�s�qdcu}u�©n(q4wpgIoUeN�Nv$oUn�o
atqdot�u�bqz�-oUnp`bqd}¥oUn�npvfg���qtepeNgI��n@�u`�w(npot}u��g�ot}u�4�BgIoUeN`�}fa�s�epqd{|npvfgxn���q�c5}u{¥q&�tgI�¥��ot}u�u{�oUepÆzwx��_�`badcfepg�Ñ�`�}
���rqd����g-n(n�ºI¹�ûUú������IhtÑtÙ��(�pjx¦�vfg�epgIwpc5�bn�qtsµnpvu`�wrg�Äz~Dg-e
`�{¥gI}�n���`�npv1qdcfe�ot}5`�{�oUnpwx`�wxwpvfq¬��}�`�}2_*`�adcfepg4�-Ãzjl�
�:Î�`��u�u�bgU�pj

ÜØvfgI}$atg-ep�O`���wr��g-eNgin(eNot`�}fgI��qd}$npvuginpvfepg-g���ot}u�5{�oUepÆ�npotw(ÆD�u�5cunrn(gIwpn(gI��`�}�ot}$gI}�� `�epqd}u{¥gI}�nx��`bnpv
ot}×ot�u�u`bnp`bqd}5ot����ot}u�u{�oUeNÆ¶~5��ot��gI�¡w(qYotw1n(qÉ��epgIoUn(g8ot}fqtnpvfg-e2gIÇ�cu`���oUn(g-eNot��n(eN`�ot}fad�bg¿��`�npvÈo0�u`b¯Dg-epgI}�n
qteN`bgI}�npoUnp`bqd}F�ª�rqd���bg-n(n�g-nSot�:j�s?qdcu}5�¿npvuoUnSnpvfgQatg-ep�5`���w�epgI��`�oU�5�by�w(gIoUeN�NvugI��oUnSnpvfgQatqdot�*�bqz�-oUnp`bqd}���`bnpvu`�}
npvfgQ��qtepepgI��np�by$qteN`�gI}+n(gI��n(eN`�ot}fad�bgtj�	Scue�wp`�{Qcu��oUnp`�qd}�qts�npvu`�w�g�Äz~Bg-eN`�{¥gI}�n�~uepqz�ucu��gI��wp`�{�`���oUe�epgIwpcu�bnpw�otw
wpvfq¬��}¿`�}�_�`badcuepg��-Ãzjl�¿�
A�`badv+n��pj

#@ÉFå�æBå�ç Ê¿í?ô&ë+÷ªô&ô&í��Oð
Ü�g$vuo&�tg�c5w(gI�0qdcueQ��qd{¥~OcfnpoUnp`bqd}uot�r{¥qz�fgI�@qts�v5`b~u~Bq �-ot{�~5ot�@w(~5oUnp`�ot���bgIoUe
}u`�}fa¿n(q8wp`�{Qcu��oUn(g©npvfg

�BgIvuoI�z`bqteNot� g�Äz~Bg-eN`�{¥gI}�npwªqtsF�rqd���bg-n(n*g-n�ot�:jx�(�IhtÑtÙ��pj�¦�vfgratqdot�fqtsOnpvfg�g�Äz~Bg-eN`�{¥gI}�n��rotw*n(qin(gIw(n���vfg-npvfg-e



kz��Á

_�`badcfeNg4�-Ãzjl� ¦�vfeNg-g���ot}u�u{1oUepÆ�g�Äz~Bg-eN`�{¥gI}�npw-jF�ªg-s�n�Ã�m gIoUeN�Nv2�u`�wpn(eN`b�5cfnp`�qd}uwª��vfgI}
n(eNot`�}ugI�8��`bnpv8npvfepg-g©��ot}u�u{�oUeNÆ w��5cfnin(gIwpn(gI�[��`bnpv8qd}5�by�qd}fg���ot}u�zÅ
{�oUepÆ¶~uepgIw(gI}�n-jÊÎ¤`��u�u�bgZÃ¿m gIoUeN�
vÈ�u`�w(n(e
`b�5cfnp`bqd}5w���vfgI}Yqd}fg¿��ot}u�zÅ
{�oUepÆ��u`�wpnpot}u��gi�rotw��fqdcf�5��gI�$�ucfeN`�}ua�n(gIw(np`�}fafj2A�`�adv+n�ÃrmzgIoUeN�Nv¿�5`�w­Å
n(eN`b�Ocfnp`bqd}���vfgI}8ot}�g�Äzn(eNo¿��ot}5�u{�oUepÆ¿�xotw�ot�u�ugI���ucfeN`�}ua©n(gIw(np`�}faf�
npvfg-epg-� y$��epgIoUnp`�}fa�ot}�g�Ä n(e
o¥n(eN`�ot}fad��gtj

qdcfe�{¥q �ugI��qts@vu`b~5~Dqz�-ot{¥~5ot�Fwp~5oUnp`�ot�ª��gIoUeN}u`�}fa©ot}u���bqz�-ot��`b±IoUnp`�qd}���qdcu����g�Ä ~O��ot`�}$npvfgI`�e��BgIvuoI�z`bqteNot�ªepg�Å
wpcu��npw���`bnpvYatg-ep�5`���wIj�Ü�g¿wp`�{Qcu��oUn(gI�Éo�}�c5{��Bg-eQqts�npvfgI`�eQg�Äz~Bg-eN`�{¥gI}�npw4ot}u�Ynpvfg¿w(gIoUeN�
vÊvu`�w(n(qtate
ot{�w
atgI}fg-eNoUn(gI�[��y¤qdcfeiot}u`�{�oUnpw��rg-epg¥�tg-epy¤wN`�{�`���oUe�n(q�npvfqdw(g¥~uepqz�ucu��gI�¤� y�npvfg4atg-ep�5`���w�`�}�npvfgI`�e�g�Äz~Bg-eN`°Å
{¥gI}�npw-j�¦�vu`�w�`�w�~5oUepnp`��-cu��oUeN�by¿`�}�n(g-epgIw(np`�}ua©�BgI�-otcuw(g4qdcfe�ot}5`�{�oUnpwS�u`���}fqtniepgI{¥gI{��Bg-eSatqdot���bq �-oUnp`�qd}uw
`�}¡n(g-eN{�w©qts�·?¸DÔ+º(`fº-¸OÔ+º-¸5¹��UºN½I¹
¾U»
¼�n(qY`�}u�u`b�z`��ucuot�x��ot}5�u{�oUepÆzw-��otw©v�y ~DqtnpvugIwp`b±-gI�À��yÀ�rqd���bg-n(n1g-n�ot�:j
á�qte��u`��8npvug�ot}u`�{�oUnpw�}5oI�z`badoUn(g1� y8~Dg-eNs?qteN{1`�}fa2�tgI��n(qteQwpcu�un(eNot��np`bqd}uwIj�Ú�}5w(n(gIot�F�ªqdcue�w(~5oUnp`�ot����gIoUeN}zÅ
`�}fa$w(yzw(n(gI{ ot����q&�rgI��npvfg�ot}u`�{1oUnpwSn(q¿�bgIoUeN}�w(gI}uwpqtepy¤�fgIwN��eN`b~unp`bqd}5w�qts�`Oúbûd½
º�¼S`�}�n(g-eN{1wSqts��tgI��n(qteNw�n(q
`�}u�5`b� `��ucuot�F��ot}u�5{�oUepÆzw-�Dot}5�¤cuwpgI��wpgI�bs�Å
atgI}ug-eNoUn(gI���fgIot�zÅ
epgI�NÆtqd}u`�}fa�~Bqdwp`bnp`�qd}�gIw(np`�{�oUn(gIwSn(q$�bgIoUeN}�npvfg
{¥g-n(eN`��S~DqdwN`bnp`bqd}uwrqts*npvfg�~5��ot��gIw�ot}u��atqdot��w-j

ÜØ`bnpv¿wpc5�Nv¿o¥wp�
vfgI{¥gt�Onpvfg�ot}u`�{�oUnpw�wp`�{¥~5��y��bq �-ot��`b±-gI�$cuwp`�}ua4wpgI}uw(qtepy��-cfgIw�s�epqd{ npvfg���ot}u�u{�oUepÆzw-�
ot}u�0npvfgI}¶}5oI�z`badoUn(gI�É�u`bepgI��np�by�n(q�npvfg1epgI{�gI{��Bg-epgI�¶{¥g-n(eN`��1~DqdwN`bnp`bqd}�qts�npvfg©atqdot������`bnpv[epgIwp~DgI��n�n(q
npvfg¿�bqz�-ot��`b±-gI�É~Bqdwp`�np`bqd}B�pjYÚ�n¥npv cuw�oU~u~BgIoUeNw4npv5oUn�npvfg$epgIwpc5�bnpw4qtsi�xqd���bg-n(n¥g-n�ot�:jb�x�-ot}Ê�Bg$g�Ä ~O��ot`�}fgI�
cuwp`�}fa2o${�g-n(eN`��4w(~5oUnp`�ot�*eNg-~uepgIw(gI}�npoUnp`bqd}[ot}u��}5oI�z`badoUnp`bqd}�v�y�~BqtnpvfgIwp`�w-j�¦�v5`�wS�bgIot�uwSn(q¿ot}[`�{�~DqteNnpot}+n
qt�5w(g-eN��oUnp`bqd}�j�á�qtnp`���g�npv5oUn�npvfg�w(gIoUeN�
v1vu`�w(n(qtateNot{�w*~ueNq �uc5��gI�4��yQqdcfe@ot}u`�{1oUnpw@oUepg�atepgIoUnp�by¥`�}fÛOcfgI}u��gI�
� y�npvfg��fgIot�fÅ
epgI�pÆtqd}u`�}fa$ot}u��w(gI}uwp`�}fa©g-eNepqteNwi`�}�qdcfe�{¥qz�fgI�:j�_uqte�`�}uwpnpot}u��gt��`bs@npvfg-eNg¥��g-epg¥}fq�g-epeNqteNw
`�}�npvfgQwpy w(n(gI{¿�Dw(~OoUnp`�ot�ª�bgIoUe
}u`�}fa1ot}5�¤�bqz�-ot��`b±IoUnp`�qd}¿�rqdcu���¿�Bg�~Dg-eNs?gI��n�ot}u��atqdot�*�bqz�-oUnp`bqd}uw���qdc5�����Bg
ot�-�-cfeNoUn(gI��y�ot}u�0cu}uot{��5`badcfqdcuwN�by$~uepgI�u`���n(gI�F�F�bgIot�u`�}fa�n(q¿vu`�w(n(qtateNot{�wS��`�npv�o�¼
·�¸�_tú�ºS~BgIoUÆ¤ot}5����`bn(np�bg
¼k`D»(ºNûdÔUj�¦�v5`�w*��qdc5���¥�Bg�cu}u��`�Ætgrnpvug�qd}fgIwr�rqd���bg-n(n@g-n�ot�:jb��qt�5w(g-ep�tgI����`bnpv¥npvfgI`�e�atg-ep�5`���wIj~.S`��tgI}¥npvfg�s�ot��n



kz�I�

npvuoUnQnpvfg�w(gIoUeN�NvÉvu`�w(n(qtateNot{�w�qts�ot}u`�{1oUnpw���`�npv0w(gI}uwN`�}fa�ot}u�Y�fgIot�zÅ
eNgI�pÆtqd}u`�}ua¤g-epeNqteNw��Bg-n(n(g-e¥{�oUnp�
v
npvfg�w(gIoUeN�Nv2�u`�wpn(eN`b�5cfnp`�qd}uw�qtsFnpvfg�atg-ep�O`���w-�dqd}ug�{�`badv�n�wpn(epqd}fad�by¥wpcuwp~DgI��n�npvuoUn�wp`�{�`���oUe�g-epeNqteNw�{Qcuw(nrot��w(q
g�Äf`�w(n�`�}$ot}u`�{�ot�Fw(~5oUnp`�ot�ª�bgIoUeN}u`�}uaQw(yzw(n(gI{�wIj

#@ÉFå�æBå�çFå
# è©ézê�ìfï&é�!�áo�OóEÞ
¦µq1npvfg��BgIw(n�qts*qdcfe�Æz}fq¬���bgI�fatg�npvug�qd}u�by�qtnpvfg-e���qd{¥~5cfnpoUnp`�qd}uot�ªwp`�{�cu��oUnp`bqd}$qts*npvfg�g�Äz~Bg-eN`�{¥gI}�npw

qts����rqd���bg-n(n�ºI¹�ûUú������IhtÑtÙ��p��`�w�npvfg2��qteNÆ[qts]A�gI�u`�wpv0ot}u�Y¦µqdcfepg-n(±-Æ yÀ�(�IhthtÙ��pj�¦�vfgI`beQ{¥qz�fgI���xotw4�fg�Å
wp��eN`��DgI�©gIoUeN��`�g-er`�}¿m gI��np`�qd}�Ñ jlÙ j�Ú�}2npvfgI`be�wp`�{�cu��oUnp`bqd}1qtsµnpvfg��rqd���bg-n(nrg-n�ot�:j�g�Äz~Dg-e
`�{¥gI}�npw-��npvugSot}5`�{�oUn
�xotw�~O��ot��gI�¶oUnQeNot}u�uqd{Ï~Bqdwp`bnp`bqd}5w�`�}0npvfg2oUeNgI}uo�ot}u�¶�xotw�_d·e�tº�¸8`bnpw�~DqdwN`bnp`bqd}�epgI��oUnp`b�tg©n(q�npvfg©atqdot�
����vu`��Nv8�xotw�otwpwpc5{¥gI�8n(q���qd`�}u�-`��fg4��`bnpv8npvfg¥qteN`�ad`�}B�pj¥¦�vfg¥ot}u`�{1oUninpvfgI}[��epgIoUn(gI�0~5��ot��g���gI����wic5wp`�}fa
o2��qd{��5`�}uoUnp`bqd}¤qts�npvu`�w�~DqdwN`bnp`bqd}¿gIwpnp`�{�oUn(g4ot}u�¤wpgI}uw(qtepy¿`�}u~5cfnpw�s�epqd{ npvfg��z`�wp`��5�bg���ot}u�5{�oUepÆzw�otwS�fg�Å
wp��eN`��DgI�¶gIoUeN��`�g-eIj��2_+¾S��½�º�¸5¹�»�·�½�ot}fad�bgIwQ�Bg-n��rg-gI}È��ot}u�u{1oUepÆ w��rg-epg$ot��w(q�gI}u��q �ugI�Ê`�}0npvug2~O��ot��g$��gI����w-�
��vu`��Nv¿ot����q&�rgI�¿npvfg�ot}5`�{�oUn�n(q©ot��w(q1`�}u`�np`�ot��`b±-gS`bnpw�vugIot�zÅ��u`bepgI��np`�qd}$`bs�`�n�vuoU~u~BgI}fgI��n(q©�Dg��5`�w(qteN`bgI}�n(gI�Fj
Ú­}8n(gIw(nin(eN`�ot��wSnpvug�ot}u`�{�oUnpwS�rg-epg�`�}�n(epqz�ucu��gI�8oUn�o�eNot}u�uqd{à~DqdwN`bnp`bqd}�ot}u��ot���bq¬��gI��n(q¿��q �-ot��`�±-gt�ª`:j�gtjb�
npvfg4ot}u`�{�oUnpw�~Bg-eps�qteN{¥gI�¤vfgIot�zÅ��u`beNgI��np`bqd}¤ot}5�¤~Bqdwp`�np`bqd}¿gIw(np`�{�oUn(g4epgIw(g-npw-j¹	S}u��gQnpvfg4ot}u`�{�oUnSvuot���bqUÅ
�-ot��`b±-gI���z`�nr��qdcu���D`D»(ºNÔU·�½&¹FnpvfgSatqdot�F�bqz�-oUnp`bqd}F�z��vu`��Nv2�rotw�wN`�{¥~5�by4npvfgSqteN`�ad`�}1qtsµnpvfgi��q�qte
�u`�}uoUn(gSs�eNot{¥g
��`bnpv�epgIw(~BgI��n�n(q�`bnpw��-cfepepgI}�n��bqz�-ot��`b±-gI��~Bqdwp`bnp`bqd}Fj�¦�v5`�w�~uepqz��gIwpw��rotw�epg-~BgIoUn(gI�8o1} cu{��Dg-e�np`�{¥gIw�ot}u�
o�vu`�w(n(qtateNot{ qts�~uepgI�u`���n(gI�$atqdot�F~Bqdwp`bnp`bqd}5wx�rotw���qd{¥~5cfn(gI�[�
A�gI�u`�wpv B ¦ªqdcfeNg-n(±-Æ�yt���IhthtÙ��pj

���bnpvfqdcfadv0npvfg�epgIwNcu�bnpw�qt�5npot`�}fgI��� yJA�gI�u`�wpv[ot}u�[¦µqdcfepg-n(±-Æ y��rg-epg©Ç cu`bn(g1wN`�{�`���oUein(q¤npvfg1qt�Ow(g-e(Å
�UoUnp`bqd}uwSqtsr�rqd���bg-n(nSg-nSot�
jb��o©s�g-�´epgI�bg-�Uot}�nS`�wpwpcfgIw�{�c5w(nS�Dg4�-��oUeN`b�5gI�FjS_�`beNw(n-�Bnpvfg4~Bqdwp`bnp`bqd}¤gIw(np`�{1oUn(gIw
cuw(gI�Èn(q0��oU�BgI�x~5��ot��gIw¥�rg-epg¿g�Äz~5��`��-`bnp�by[~ueNq&�z`��fgI�Én(q[npvfg¿ot}5`�{�oUnpw-j¡���u�u`�np`bqd}uot���byt��npvugIw(g¿gIw(np`�{1oUn(gIw
�rg-epg���qd}uwN`��fg-epgI�1g-epepqte(Å
s�epg-gtj�mz`�{�`���oUeN�byt�tnpvfg�w(gI}uw(qteNy4`�}f~5cfnpw�~Bg-epnpot`�}u`�}faSn(qQnpvfg���ot}5�u{�oUepÆzw@ot}u�1npvfgI`be
�tgI��n(qte�~DqdwN`bnp`bqd}uwr�rg-epg�ot��w(q�otwNwpcu{¥gI��n(q��Bg�ot�-�-cfe
oUn(gtj�Ú�n�`�w�}fqtn��-�bgIoUe�vfq&� npvu`�w�{¥qz�fgI�B��`����DwN�-ot�bgin(q
wp`bnpc5oUnp`bqd}uw���vfg-epg�npvfgIw(giw(n(epgIot{1w�oUepgSg-epepqd}fg-qdcuwI�zotwr�rqdcu���2�Bg�npvug��-otw(gi��`bnpv©��qd}�n(gI{¥~BqteNoUepy©epqt�Bqtnpw-j
m gI��qd}u���tatqdot�u�bqz�-oUnp`bqd}uw�`�}�npvfgI`be@{¥qz�fgI� ��qtepepgIw(~Bqd}u�ugI��n(qinpvugrqte
`bad`�}Qqts5npvfg�~Bqdwp`�np`bqd}�gIwpnp`�{�oUn(g�s�eNot{¥g�Å
�rqtepÆOjQÚ�n�`�wScu}u�-�bgIoUe�vfq¬�´npvfg�ot}u`�{1oUnpwS��qdcu���¤eNg-~uepgIw(gI}�n�{�c5�bnp`b~5�bg�atqdot��w��bqz�-oUnp`bqd}uwi`�s@npvfg-y8vuot�8n(qfj
¦�vu`�eN�F�Dnpvfg�ot}u`�{�oUnpwic5w(gI��`�}�npvfgI`be�wp`�{�cu��oUnp`bqd}uw��u`��8}fqtnig�Äz~5��`��-`bnp��y¿{¥q&�tgtj©�rqd}5w(gIÇ�cugI}+np�byt�Fnpvug�vu`�w­Å
n(qtateNot{�wxeNg-~DqteNn(gI�©`�}¤�
A�gI�u`�wpv B ¦µqdcfepg-n(±-Æ yt�B�IhthtÙ�����qteNepgIw(~Bqd}u�©n(q�`O»pºpÔt·�½&¹�·�¾U¸u¼�qts�npvfg�atqdot�D~Bqdwp`bnp`bqd}
eNoUnpvfg-e¥npv5ot}¶npvug2np`�{¥g2wp~DgI}�n4��y0npvfg$ot}u`�{�oUn¥`�}Y�u`°¯Bg-epgI}�n�epg-ad`�qd}uwQqts�npvfg�gI}�� `beNqd}u{¥gI}�n-j0¦�v cuw-�@o
�uoUepÆ2vu`�w(n(qtate
ot{Ò��gI���Bs�oUe�s?eNqd{Önpvfgiatqdot�ª`�}2npvfgI`�e�{¥q �ugI�F`�{¥~5��`�gIw�npvuoUn�npvfg�ot}u`�{�oUn�vuotw�o¥��qd{¥~5�bg-n(gI�by
��epqd}ua$gIw(np`�{�oUn(g�qtsrnpvfg¥atqdot��~DqdwN`bnp`bqd}8ot}u�[vfgI}5��g�o$��qd{¥~5�bg-n(gI�by���epqd}ua¿�bq �-ot��`b±IoUnp`bqd}Fj4Ú­}���qd}+n(eNotwpn-�



kz�IÙ

o2wp`�{�`���oUe���gI���ª`�}�npvfgQvu`�w(n(qtate
ot{�w�qtsx�rqd���bg-n(n�g-n�ot�:jb�Bwp`�{�~5�by�`�}u�u`��-oUn(gIw�npvuoUn�npvfg�ot}5`�{�ot�ªwp~DgI}�nSw(qd{¥g
np`�{¥g¥`�}8npv5oUniepg-ad`bqd}F��gI`�npvfg-e��bqz�-ot��`b±I`�}fa2qte���v5`��bg4}uoI�z`badoUnp`�}fa$n(q$npvug¥atqdot�:j¥Ú�n��uq�gIwi}fqtn�}ugI��gIwpwpoUeN`���y
`�{¥~O�by4npvuoUnxnpvfgiot}u`�{�ot�:��wr�bqz�-ot��`b±IoUnp`bqd}©qte�`bnpwr~uepgI�u`���np`bqd}1qtsªnpvfgSatqdot�B~DqdwN`bnp`bqd}1`�w���epqd}fafj�¦�v cuwrnpvfg-epg
oUepg�Ç cuot��`�npoUnp`b�tg��u`°¯Bg-epgI}u��gIwx�Bg-n��rg-gI}¿npvug�vu`�w(n(qtate
ot{�w�`�}�npvfgIwpg�n��rq1epg-~BqtepnpwIj

¦�vugIw(g�`�wpwNcfgIw��fq1}fqtn�oUeN`�w(g�`�}�qdcfe�g�Äz~Bg-eN`�{¥gI}�npwx�BgI�-otcuw(g�qdcfe�{¥qz�fgI�Bg�Ä ~O��`��-`bnp�by2ot�u�fepgIwNw(gIw�`�}fs�qte(Å
{�oUnp`bqd}Ys�cuwp`bqd}¶s�epqd{ cu}u��g-epnpot`�}Yw(qdcfe
��gIw-�@~uepq¬� `��fgIw�{�gI�Nvuot}u`�wp{�wQn(q��bgIoUeN}Éot}u�Yepg-~uepgIwpgI}+n4{�c5�bnp`b~5�bg
atqdot��w-�Oot}u�¿`�{¥~Bqtepnpot}�np�byt�fcfnp`���`b±-gIw�}uoI�z`badoUnp`�}ua�ot}u`�{�oUnpw-j

#@ÉFå�æBå�çFå�æ 5µ÷ªï¬÷µó¬é3áo�5ó�Þ
Ü�g¥�rqdcu������`bÆtgQn(q�g�Ä n(gI}u��qdcfeiw(~OoUnp`�ot�*�bgIoUeN}u`�}ua©w(yzw(n(gI{à`�}�n��rq��ro&y w-�ªn(q�ot���bq&�´cuw�n(q¿wp`�{Qcu��oUn(g

npvfgQqtnpvfg-eig�Äz~Dg-e
`�{¥gI}�npw�qtsr�xqd���bg-n(nSoUnSot�
jS¦�vfg��5e
w(n�g�Äzn(gI}uwp`�qd}¤`�}��tqd�b�tgIwio2{¥gI�Nv5ot}u`�wp{ s�qteS��gIoUeN}u`�}fa
ot}u�1epg-~uepgIw(gI}�np`�}fa�npvfg�¼�·�_d¸u· Ór½NûU¸O½�º�qts���ot}u�u{�oUeNÆ w@ot}5�1cuwp`�}fainpvu`�w�n(q4`�}zÛDcfgI}u��g�w(~5oUnp`�ot�u�bgIoUeN}u`�}fafjµ_5qte
`�}uwpnpot}u��gt�ª`�}8w(qd{¥g¥qtsrnpvfgI`beig�Äz~Bg-eN`�{¥gI}�npw��rqd����g-n(n�g-n�ot�:j�s�qdcu}u�8npv5oUninpvfg¥atg-ep�5`���w�oU~5~DgIoUeNgI�8n(q$ad`b�tg
{¥qtepg�`�{¥~Bqtepnpot}u��gSn(q¥� `�wpcuot���by©�u`�wp��eN`�{�`�}uoUnp`b�tg���ot}u�u{1oUepÆ wIj�Ú­}�qtnpvfg-e�g�Äz~Bg-eN`�{¥gI}�npw-�znpvfg-y2s?qdc5}u�2npvuoUn
npvfg�atg-eN�5`���w�oU~u~BgIoUepgI��n(q�n(eNcuwpn@��ot}u�u{�oUeNÆ w�}fgIoUeNg-e�n(q�npvfg�atqdot�5npvuot}�npvfqdw(g�s�oUepnpvfg-eroI�xoIytj@Ú�n�`�w�e
oUnpvfg-e
gIotw(y�n(q�`�}u��qteN~Dqte
oUn(gQnpvugIw(g1}fqtnp`bqd}5wi`�}�qdcfe���qd{¥~5cunpoUnp`bqd}uot��{¥qz�fgI�:jQ_uqte�`�}uw(npot}u��gt��npvug�w(n(epgI}fatnpv�qts
�5eN`�}fa�qtsr²��|cu}u`�npwi��qdcu�����Bg�{�ot�fg1~uepqt~Bqtepnp`bqd}uot��n(q�wpqd{¥g©Ç cuot}�np`bn�y��fgI}fqtnp`�}fa$npvfg�¼
·�_t¸5· Ó�½
ûU¸O½�º�qts
npvfg4��qtepepgIw(~Bqd}u�5`�}fa1��ot}5�u{�oUepÆ���gtj�afjb���z`�wpcuot���by2�5`�wp��eN`�{1`�}uoUnp`b�tgigI�bgI{�gI}+npw-�F}fgIoUe
}fgIwpw�qts@npvfg4��ot}u�u{�oUeNÆ
s�epqd{ànpvfg��-cfepeNgI}+ni�bqz�-oUnp`bqd}F��g-np�Uj°�pj¥ÜØ`bnpv�wpc5�Nv�o$w(g-n�cf~ª��w(~5oUnp`�ot���bgIoUe
}u`�}fa�ot}u�8�bqz�-ot��`b±IoUnp`bqd}8qtsrnpvfg
ot}u`�{1oUn��rqdcu���Y�Bg2`�}zÛOcfgI}u��gI�0��y¶npvfg$wp`bad}u`b�O�-ot}u��g1qts�npvfg$��ot}u�u{1oUepÆ wI����`bnpv0npvug�{�qtepg$wp`bad}u`°�D�-ot}+n
qd}fgIw�g�Ä g-eNnp`�}fa©{�qtepg���qd}�n(epqd�µq&�tg-einpvfgQ�bq �-ot��`b±IoUnp`bqd}¿~5epq ��gIwNw-j�Ü�gQ�-ot}�{�ot}u`�~5cu��oUn(ginpvu`�w�wp`bad}5`°�O�-ot}u��g
~5oUeNot{�g-n(g-eS`�}¤��qd}�n(epqd���bgI���xoIyzwSn(q2wpnpcu�fy¿npvfgI`�e�g�¯BgI��nSqd}¤�BgIvuo&� `�qteI�Dot}5���ug-n(g-eN{�`�}fg��ro&y wS`�}¤��vu`��Nv
ot}u`�{1ot��w�{�`badv�n�cuw(gIw�npvugIw(g�s�gIoUnpcfepgIw�`�}$wp~5oUnp`�ot���bgIoUe
}u`�}fafj

Ü�g¥�rqdcu���¤ot��w(q$��`bÆtg�n(q2g�Äzn(gI}u��qdcfei{¥qz�fgI�µn(q�`�}u��qtep~BqteNoUn(g�o�vfgIot�fÅ��u`bepgI��np`bqd}¤epgIw(g-niw(yzw(n(gI{$ji��w
{¥gI}�np`bqd}fgI�ÊgIoUe
��`bg-eI�rwpcu�NvÀo[{¥gI�
vuot}u`�wp{ v5otw1ot�bepgIot�uy¶�Bg-gI}È�fg-�tgI��qt~DgI�È��yØ�
A�gI�u`�wpv B ¦µqdcfepg-n(±-Æ yt�
�IhthtÙ��pj$ÜØ`bnpv[wpcu�
v0o¤w(y wpn(gI{Ïnpvfg1ot}5`�{�oUn��-ot}¶ot��w(q�`�}5`bnp`�ot��`b±-g¥`bnpw�qteN`bgI}�npoUnp`bqd}F�*`�}�ot�u�u`bnp`�qd}�n(q¥«pcuw(n
�bqz�-ot��`b±I`�}ua¥n(q2o©~5��ot��gtj�	icfe��-cfeNepgI}+n��BgI��`bg-s*`�w�npvuoUn�npvfg4vfgIot�zÅ��u`�epgI��np`bqd}¿eNgIw(g-n�w(yzw(n(gI{ epgIwp`��fgIw�`�}�npvfg
wpcf�O`��-cu��oUerot}u��~Bqdw(npwpcf�5`��-cu��oUe�eNg-ad`bqd}uwrqtsµnpvugSv5`b~u~Bq �-ot{�~5cuw-�d��`bnpv2npvfgS~5��ot��gi��gI����wx`�}2npvfgiwpcf�O`��-cu��cu{
�BgI`�}faiotwpw(qz�-`�oUn(gI�1��`bnpv¥qteN`�gI}+npoUnp`bqd}1`�}fs�qteN{�oUnp`bqd}¥`�}�npvfg�~Bqdw(npwpcf�5`��-cu��oUe�vfgIot�zÅ��u`�epgI��np`bqd}¥��gI����wIj�Ü�g�oUepg
�-cfepeNgI}+np�by©g�Ä ~O�bqteN`�}fa4npvu`�w�v+y ~BqtnpvfgIwp`�w-j



kz�&Þ

#@ÉFå�æBå�çFå�ç �F÷µù5ùOé�ôIï¬í��Oðµô1ì5ð%!Àò�ó¬é�!�í�ëtï�íe�Dðªô
�rqd���bg-n(n©g-n�ot�:j ~Bg-eps?qte
{¥gI�¡oY}�c5{��Bg-e2qts�g�Ä ~Bg-eN`�{¥gI}+npw1��vu`��
vÀwNcfatatgIw(n(gI�ØnpvuoUn2atg-ep�5`���w1oUn(npot�Nv

�u`°¯Bg-eN`�}ua2wp`�ad}u`°�O�-ot}u��g4n(q$npvfg�`�}u�u`b�z`��ucuot�µ��ot}u�u{1oUepÆ wS`�}�o$��qd}f�5adcfeNoUnp`bqd}�jQÚ­}�w(qd{¥g¥qtsrnpvfgI`beig�Äz~Bg-e(Å
`�{¥gI}�npwSnpvfg-y�s?qdc5}u��npvuoUn���ot}u�u{1oUepÆ w¥½Iú°¾�¼Iº�»�n(q¿npvfg4atqdot�@�bqz�-oUnp`bqd}[v5ot��o2{�qtepg¥~uepqts�qdcu}u��g�¯BgI��n�qd}
npvfg�w(gIoUe
�Nv$�BgIvuo&� `bqte
wxqtsµnpvfgSatg-ep�O`���wrnpvuot}$npvfgiqd}ugIwxs�oUepnpvug-e�oI�xoIytj�Í�q¬��g-�tg-eI�D`�}�npvfqdw(gig�Äz~Bg-eN`�{¥gI}�npw
npvfg2��ot}u�u{�oUeNÆ w�c5w(gI�[�rg-epg©Ç cu`bn(g©�u`°¯Bg-epgI}+n�s?eNqd{ÏgIot�NvYqtnpvfg-e&j¿¦�v�c5w-��`�n�`�w�v5oUeN�[n(q���qd}u�-��cu�fg1��`bnpv
��qd}z�O�ugI}u��g�npv5oUn�npvugQatg-eN�5`���w���g-eNg4c5wp`�}fa©npvfgQ}ugIoUeN}fgIwpw�qts�otw�npvfg¥{¥gIotwNcfepgQqts�wp`bad}5`°�O�-ot}u��g�n(q2s�qz�-cuw
npvfgI`beQw(gIoUeN�
v0�BgIvuo&� `bqte
w-�µe
oUnpvfg-e�npvuot}¶qtnpvfg-eQ~5v�y wp`��-ot�@otw(~BgI��npw�qts�npvug©��ot}u�5{�oUepÆzw-j�Ü�g©s�g-gI�@npvuoUn4o
} cu{��Bg-e�qts*�BgIvuoI�z`bqteNot�Bg�Äz~Bg-eN`�{¥gI}�npw��-ot}¿�Bg��fgIwN`bad}fgI��n(q1ot�u�uepgIwpwxnpvu`�w�`�wpwpcfgSn(q1wNoUnp`�w(s�ot��np`bqd}Fj
��Ü�ö@é ó�í
�¶é ðDï3#<â ¦�vfg�atg-ep�5`���w���qdcu�����Bg�n(eNot`�}ugI��`�}¤ot}¤gI}��z`bepqd}u{¥gI}�n���`bnpv¿n���q$`��fgI}�np`��-ot�µ��ot}u�zÅ

{�oUepÆzw-�BotwS`�}�npvug�n���q$��ot}u�5{�oUepÆ�npotw(Æ�qts����rqd���bg-n(n¥º-¹�ûUú������IhtÑtÙ��pjiÍ�q&�rg-�tg-eI�ª`�}5w(n(gIot��qts�~5��ot�-`�}fa©npvfg
wpcu}fÛ5q&�rg-e�w(g-gI�$gIÇ cu`��u`�w(npot}+nxs�epqd{Önpvfgin���q1��ot}u�u{�oUepÆzw-�f`bn���qdcu�����BgS~5��ot��gI�$�-��qdw(g-e�n(q�qd}fg��:ot}5�$��qd}zÅ
w(gIÇ cfgI}�np�by¤s�oUepnpvfg-e�oI�xoIy�s�epqd{ npvfg¥qtnpvfg-eI�pj�	S}u��g¥n(e
ot`�}fgI��`�}8npvu`�wSgI}+�z`bepqd}u{�gI}+n-�µnpvfg¥atg-ep�5`���wi��qdcu���
�Bg�n(gIwpn(gI����`bnpv�npvfg¥��ot}u�5{�oUepÆ��u`�w(npot}u��g4�fqdcf�5�bgI��jiÚ�s�npvfg¥w(gIoUeN�Nv��5`�w(n(eN`b�Ocfnp`bqd}���qd}�npot`�}uwSn���q$~BgIoUÆzw
qts�eNqdcfadvu�byYº ���uûUúBwp`b±-gIw-��`�nS{1oIy��Bg¥`�}fs�g-epepgI�¤npvuoUninpvfg4atg-ep�O`���wS�fq$}fqtnicuw(g¥�u`�wpnpot}u��g¥`�}fs�qteN{�oUnp`bqd}¤n(q
otwpwp`�ad}4~ueN`bqteN`�np`bgIwx��qte�wp`bad}u`b�O�-ot}u��gU��n(q�npvfg���ot}u�u{�oUepÆzw-jµÍ�q¬��g-�tg-eI�z`bsOnpvfg�w(gIoUeN�
v��u`�wpn(eN`b�5cfnp`�qd}��u`�w(~5��o&y w
cu}fgIÇ cuot�O~BgIoUÆ w-� ��`bnpv©npvfgi��oUepatg-ex~BgIoUÆ1�-�bqdwpg-ern(q¥oQ��ot}u�u{1oUepÆO� �rg�{�o&y©vuo&�tgSepgIotw(qd}�n(q¥wpcuw(~BgI��n�npvuoUn
npvfg��u`�w(npot}u��g�qtsª��ot}u�5{�oUepÆzw�s?eNqd{ o�ad`b�tgI}©~5��ot��g�o�¯BgI��npwxnpvfgI`berwp`bad}u`b�O�-ot}u��g�`�}©�bgIoUeN}u`�}fa�o�eNg-~uepgIw(gI}�npo�Å
np`bqd}$qts�npv5oUn�~5��ot��gtj�Ü�g���qdcu����ot��w(q�n(eNot`�}$atg-ep�5`���w�qd}$npvfg�n���q���ot}u�5{�oUepÆ1npotwpÆ¿�fgIwp��eN`b�BgI��oU�Bq&�tg4ot}u�
n(gIw(nQnpvfgI{Õ��`bnpv[qd}5�by�qd}fg©��ot}u�u{�oUepÆDj¿��adot`�}F��`bsxnpvfg©wpgIoUeN�NvÉ�u`�wpn(eN`b�5cfnp`�qd}�vuoU~u~BgI}uwin(q��Bg¿¼ �dºU��ºNÔU�
��`bnpv2npvfgi��oUeNatg-e�~DgIoUÆ2�-�bqdw(g-e�n(q¥npvfg���ot}u�u{�oUepÆ¥npv5ot}�s�oUepnpvug-e�oI�xoIyt�5qd}ugS{1oIy���qd}z�5eN{ npvuoUn��u`�w(npot}u��g
`�}fs�qteN{�oUnp`�qd}$`�wx�BgI`�}fa¥cuw(gI�¿`�}�npvfgiepg-~uepgIwpgI}+npoUnp`bqd}�qtsµ~O��ot��gIw-j
��Ü�ö@é ó�í
�¶é ðDï¤æ"â �rqd���bg-n(nig-n�ot�:j¥~Bg-eps�qteN{¥gI�8ot}�g�Äz~Bg-eN`�{¥gI}�nicuwp`�}ua2npvuepg-g�ÔU· Û�º�»pº�¸5¹���ot}u�u{�oUeNÆ w

ot}u�¿wNvfq&�rgI�$npvuoUn�npvugiatg-ep�5`���wxoU~u~BgIoUe�n(q1ad`b�tgi~ueN`bqte
`bn�y©n(q1��ot}u�u{1oUepÆ wx�-�bqdwpg-e�n(q�npvfgiatqdot�:j�Í�q¬��g-�tg-e&�
otw2npvfg¤��ot}u�u{�oUepÆzw��rg-epg8ot�����u`°¯Bg-epgI}+n-��wpqd{¥g¤qts�npvfgIw(g¤��qd}5�-��cuwp`bqd}5w1oUepg8o¶��`bn(np�bg�wpc5w(~BgI��n-j Ú�sinpvu`�w
g�Äz~Dg-e
`�{¥gI}�n���g-eNg�n(q©�Dg�epg-~BgIoUn(gI����`bnpv�ot���ªnpvfepg-gQ��ot}u�u{�oUeNÆ w�`��fgI}+np`��-ot�ªot}u�¤wp`�{�`���oUe�{�ot}u`b~Ocu��oUnp`bqd}uw
�rg-epg�~Bg-eps�qteN{¥gI����npvfg�epgIwpc5�bnpw��rqdcu���©vfgI�b~���oIy1n(qQeNgIw(nroQ} cu{��Bg-erqtsª`�wpwNcfgIw���qd}5��g-eN}u`�}fa�~ueN`bqte
`bnp`b±IoUnp`bqd}
qts���ot}u�u{1oUepÆ wIj�_uqte�`�}5w(npot}u��gt�5`bs�npvfg�wpgIoUeN�Nv��DgIv5oI�z`bqte�qts*npvfg�atg-ep�O`���wxepgI{�ot`�}uw�wpot{¥gt�uqd}ug��-ot}�otwpwpg-epn
��`bnpv¥��qd}5wp`��fg-eNoU�O�bg���g-epnpot`�}�n�y4npvuoUn@npvfg�}ugIoUeN}fgIwpw�qtsB��ot}u�5{�oUepÆzw*g�Ä g-epnpw�oiatepgIoUn(g-e�`�}zÛOcfgI}u��gxqd}�wp~5oUnp`�ot�
�bgIoUeN}5`�}fa�ot}5�©eNg-~uepgIw(gI}�npoUnp`bqd}Fj�Ú�s�npvfgi}fg-�ØepgIwpc5�bnpw�npcueN}2qdcfn�n(q¥�Bg��u`°¯Bg-epgI}+n-�znpvfgI}2�rgi{�`badv�n��BgSoU�5�bg
n(q���qd}u�-��cu�fgxnpvuoUn�npvfg�atg-ep�O`���w�cuw(gI�¥wpqd{¥g�qtnpvfg-e�{¥gIotwNcfepg�qtsBwp`bad}u`°�D�-ot}u��g�`�}Qnpvfg�qteN`bad`�}uot� g�Ä ~Bg-eN`�{�gI}+n-j



kz�IÑ

��Ü�ö@é ó�í
�¶é ðDï×ç"â 	S}fg��-ot}³ot��w(qÈoUn(n(gI{�~un$n(q¡�Nv5oUeNot��n(g-eN`b±-g[npvugÈ¹�»­ûdÔ�ºp¾zÛ �Dg-n���g-gI} ��ot}u�u{�oUeNÆ
~uepqd{1`�}fgI}u��gSot}u�$�-�bqdw(gI}ugIwpw-j�_uqte�`�}uw(npot}u��gt�f�rg��-ot}$cuw(g�oQn��rq1��ot}5�u{�oUepÆ�npotwpÆO�f��`�npv©qd}ugi~uepqd{�`�}ugI}+n
ot}u�Ëqd}ug[�ucu���S��ot}u�5{�oUepÆDjÖ¦�vfg[wpcu}zÛOq&�rg-e�w(g-gI� ��qdc5���Ø�Bg�~5��ot��gI�³�-�bqdwpg-e¿n(qÈnpvfg0�5cu������ot}u�u{�oUeNÆ
ot}u��s�oUepnpvfg-e�s?epqd{¨npvfg�~ueNqd{�`�}fgI}�nSqd}fgtj�	S}5��g�n(eNot`�}fgI�[qd}�npvu`�winpotwpÆO��npvfg1w(gIoUe
�Nv[�BgIvuo&� `�qteNwiqtsxnpvfg
atg-ep�5`���w4`�}Én(gIw(n�gI}�� `�epqd}u{¥gI}�npw¥��`bnpvÉnpvug¿��ot}u�u{�oUeNÆ¶�u`�wpnpot}u��gIw¥�fqdcf�5��gI�É��qdcu���É~uepq&�z`��fg�g�Äzn(epgI{¥gI�by
`�}�n(g-epgIw(np`�}ua1`�}uwp`�adv+npw�`�}+n(q�npvug�epgI��oUnp`��tg�`�{¥~Bqtepnpot}5��g�ot�-��qteN�fgI��n(q1~5v�yzwp`��-ot��oUn(n(eN`��5cfn(gIw�ot}5���-�bqdw(gI}ugIwpw
qtsF��ot}u�u{1oUepÆ wIjµÚ­}¥~5oUepnp`��-cu��oUeI�+`�sOnpvfg�w(gIoUeN�Nv2�u`�wpn(eN`b�5cfnp`�qd}uwµoUeNg���qd}u��gI}�n(eNoUn(gI��oUn�npvfg���qteNepgI��n��u`�w(npot}u��g
ot}u���u`�epgI��np`bqd}¤s?epqd{ànpvug��ucu���µ��ot}u�u{�oUeNÆO�B�rg�{�oIy8wpcuw(~BgI��n�npvuoUn��-�bqdw(gI}ugIwpwSqts���ot}5�u{�oUepÆzw�q&�tg-epeN`��fgIw
w(gI}uwpqtepy×�5`°¯Dg-eNgI}u��gIw-jÖÚ�s�npvfg[qt~u~Bqdwp`�n(g8wN��gI}uoUeN`bqÈ`�w�qt�Ow(g-ep�tgI�F�i`:j�gtjb�Snpvfg0wpgIoUeN�Nv³�5`�w(n(eN`b�Ocfnp`bqd}uw2oUepg
��qd}u��gI}�n(eNoUn(gI�[`�}�o©epg-ad`bqd}8oUnSnpvfgQ��qteNepgI��ni�u`�w(npot}u��g4ot}u�8�u`beNgI��np`bqd}¿s�epqd{ npvfgQ~uepqd{�`�}ugI}+n���ot}u�u{�oUeNÆO�
�rg�{�oIy$��qd}u�-��cu�fginpvuoUn�wpgI}uw(qtepy2�NvuoUeNot��n(g-e
`�w(np`��-w�oUepg�ad`b�tgI}¤{¥qtepg�`�{¥~Bqtepnpot}5��g�`�}$w(~5oUnp`�ot�F��gIoUeN}u`�}fafj

¦�vugIw(gSg�Ä ~Bg-eN`�{�gI}+npwS�:ot}u��npvfgI`�erg�Äzn(gI}uwp`�qd}uw��@�-ot}��BgSc5w(gI�2n(q�`��fgI}�np`bs?y¥npvug�eNqd�bgIwx~5��o&ytgI����y2��ot}u�zÅ
{�oUepÆ��u`�wpnpot}u��g�ot}u�¿oU~u~BgIoUeNot}5��gt�5`�}�npvfgiepg-~5epgIw(gI}�npoUnp`bqd}¿qts*w(~5ot��g�`�}�atg-ep�5`���wIj

¨<©~c�d ¯-v�gÇ¬½r"qsqs��w�ã´jOl�giqZäU¬½j��,g

Î¤qtepeN`�w1�(�IhtÑz����g�Äz~Bg-eN`�{¥gI}�n(gI����`bnpv0{�ot�bg�vfq q �ugI��eNoUnpw�qtsxnpvfg
�µ`�w(n(g-e�w(n(eNot`�}[`�}[ot}[oUn(n(gI{¥~un�n(q
�fgI{¥qd}5w(n(eNoUn(g�npv5oUn@npvfgIw(g�eNoUnpw�`�}�~5oUepnp`��-cu��oUe��:ot}u�¥eNoUnpwr`�}¥atgI}ug-eNot���ª�rg-epg��-oU~OoU�5�bg�qtsBeNoU~5`��u�by���gIoUeN}u`�}fa
n(q$�bqz�-oUn(g4ot}�qt�z«(gI��n¥��qteiatqdot����npvuoUnSnpvfg-y¤��qdc5���¤}uqtn�w(g-gt��vugIoUeI�Bqte�wp{¥gI���:jS��}¤ot�u�5`bnp`bqd}uot�µqt�z«(gI��n�qts
vu`�w�g�Äz~Dg-e
`�{¥gI}�npw��xotwrn(q4wNvfq&�ØnpvuoUnrnpvfg�eNoUnpw���qdcu���2�bgIoUeN}©npvfgS�bq �-oUnp`�qd}uwrqts�npvfgIw(g�qt�z«(gI��npwxepgI��oUnp`b�tg�n(q
ÔU·?¼�¹
ûUú epq qd{ �-cfgIw-�uot}u�2npvuoUnxnpvfg-y2�u`���}fqtnxepgIÇ cu`bepg�ú°¾&½NûUúf�-cfgIwxs�qte�npvu`�wr~5cfeN~DqdwpgtjµÚ­}�qteN�fg-exn(q�ot�Nv5`bg-�tg
npvfgIw(g�qt�z«­gI��np`��tgIw-�5vfg��ugIwp`bad}fgI�$o¥w(~BgI�-`�ot�FoU~5~5oUeNoUnpcuw�}uq&� Æz}fq¬��}¿otw�npvfg
��ût¹�º�»U��I�ûIü�º�j

¦�vug��xoUn(g-e(Å�{�oU±-g���qd}5wp`�w(n(gI�QqtsOoS��oUeNatgr�-`be
�-cu��oUe�~Dq qd��qtsO�u`�ot{�g-n(g-ex�Ujl®S{|ot}u�4vfgI`�adv+n�ÃzjlÙ�{$�t��vu`��Nv
�xotw�{�ot�fg�qtsªvuoUeN�f�BqdoUeN�©��`�}fgI�1��`bnpv1�5�Bg-epad��otwpwIj*¦�vu`�w@~Bq qd�5�xotw��O���bgI�1��`bnpv©�roUn(g-e�cu~©n(q¥o4vfgI`badv�n�qts
Ãzj�Á1{ÒoU�Bq¬�tg�npvfgi�5otw(gtj�Î¤`���Æ��rotw�{�`°ÄzgI�2��`bnpv�npvfgi�xoUn(g-e�epqdcuadvu�by©`�}©npvugieNoUnp`bq¥qtsx��ÃlktÙ�Áf�OepgI}5�fg-eN`�}fa
npvfg��roUn(g-e�qt~5otÇ cfg�s�qte�ot����~ueNot��np`��-ot�µ~5cfep~Bqdw(gIwIj�¦�vfg�gI}+np`beNg�oU~u~5oUeNoUnpc5w��xotw�~5��ot��gI��`�}$npvug���gI}�n(g-e�qts
o¥epq qd{Ò{¥gIotwNcfeN`�}fa�®4� y2Á1{$j@¦�vfgieNq�qd{Òv5ot�¿o��fq qte�qd}$qd}fg��rot���B��`bnpv���`�}u�uq&��wxqd}$npvug�qt~u~Bqdwp`bn(g
wp`��ugtj�¦�vug�qtnpvfg-e�n���q��rot����w��rg-epg���`�}ugI�4��`bnpv¥wpvfgI���tgIw�ot}u��o��-cf~u�BqdoUeN�¥epgIwp~DgI��np`��tgI�bytj��À�z`��fg-q��-ot{�g-eNo
�xotw�{¥qdcu}�n(gI�2oU�Bq¬�tginpvfg���gI}�n(g-e�qts�npvug�~Bq qd�Oot}5�©npvug�~5`���npcfepg��rotwrepgI��o&ytgI��n(q4epgI��qteN�u`�}ua�gIÇ cu`b~5{�gI}+n
`�}$ot}¿ot�U«(ot��gI}�n�epq qd{$j

Î¤qtepeN`�wScuwpgI�8n��rq$~5��oUn(s�qteN{�w�qtsr�5`�ot{¥g-n(g-eiÃzj��t��{ànpvuoUn���qdcu���¤�BgQ~5��ot��gI��oUn��u`b¯Dg-epgI}�nS�bq �-oUnp`�qd}uw
`�}8npvfg1~Dq qd�:jå	i}fg¥~5��oUn(s�qteN{à�xotw���v5`bn(g¥`�}[��qd�bqte�ot}5�0Ãzjl®th¿{¨vu`badvF����vu`��bg4npvfg�qtnpvug-e��rotw�~5ot`�}�n(gI�



kz�Ih

�5��ot�NÆ�ot}u���xotwrÃzj�Áu��{Ðnpot���:j*Ü×vugI}1~5��ot��gI�1`�}¥npvug�~Bq�qd�
�dnpvfg��O��ot�pÆ¥~5��oUn(s?qteN{Ðnpv�c5w@~uepqtn(e
cu�fgI��Ãzj�Ãf��{
oU�Bq&�tg�npvfg��roUn(g-ex�bg-�tgI�f��vu`��bgxnpvfg���v5`bn(g�~5��oUn(s�qteN{|epgI{�ot`�}fgI��Ãzj�Ãf��{<�DgI��q&�Ènpvfg��xoUn(g-exwpcfeps�ot��gtj�mz`�}u��g
{�`���Æ¤�xotw�ot�5�fgI�[n(q�npvfg1�xoUn(g-e4`�}[npvfg©~Bq�qd�:�µnpvfg1��vu`bn(g�~5��oUn(s?qteN{¨�rotw�gIwpw(gI}�np`�ot����y8`�}+�z`�wp`b�O�bgQc5}u�fg-e
npvfg��xoUn(g-eIj�A�oUnpw4��g-eNg$npvfgI}É`�}+n(eNq �uc5��gI�Y`�}+n(q8npvfg�~Bq�qd�xoUn4npvfg�~Bg-eN`b~5vug-epy[ot}u�YnpvfgI`be¥{¥q¬�tgI{¥gI}+npw
�rg-epg¥qt�5w(g-ep�tgI��jQÚ­}8~5oUepnp`��-cu��oUeI�Fnpvfg4�BgIvuo&� `bqteiqtsrnpvfg¥eNoUnpw�`�}�{¥q&�z`�}fa�n(q¬�roUeN�5w�npvfg��bqz�-oUnp`bqd}8qtsrnpvfg
~5��oUn(s�qteN{ ���z`�wp`b�O�bgSqte�`�}�� `�wN`b�5�bgU���rotw�}fqtn(gI�Fj

������npvug¤ot}u`�{1ot��w¥�BgI`�}fa[n(gIwpn(gI�À�rg-epg��5eNw(nD`O»(º1��¹�»(ûU·�¸DºpÔt����vfg-eNgI`�}ÈgIot�
vÀe
oUn1�xotw©~O��ot��gI�¡`�}¡npvfg
~Bq�qd�ªot}u��ot����q&�rgI�¿n(q©wp��`�{ s�qte�o1~Dg-e
`bq ��qts��IÑUÃ2w(gI�Uj¡�icfeN`�}fa¥npv5`�w�~5vuotwpg�npvfg�~Bq qd���u`��$}uqtn���qd}�npot`�}
gI`bnpvfg-eiqts�npvfg¥~5��oUn(s�qteN{�wIj�¦�vu`�w�~uepg�Å
n(e
ot`�}u`�}fa2�xotwi�fqd}fg4qd}8n��rq���qd}uw(gI�-cunp`b�tg��uoIyzw�ot}u��npvfg¥eNg-adcu��oUe
g�Äz~Dg-e
`�{¥gI}�npw�w(npoUeNn(gI�©qd}2�uo&y©®���`bnpv1gIot�
v�eNoUnr~5oUepnp`��-`b~OoUnp`�}fa�`�}1gI`badv�n�n(eN`�ot��w-j*¦�vfg�eNoUnpw��rg-epgi�u`b�z`��fgI�
`�}�n(q$s?qdcueiatepqdcf~5wiqtsrgI`badv�n�{¥gI{��Dg-e
w�ot}u�8gIot�Nv0atepqdcf~[�xotw�cuwpgI��s?qte�o$�u`°¯Bg-epgI}+nig�Äz~Bg-eN`�{¥gI}�n-j4¦�vfg
g�Äz~Dg-e
`�{¥gI}�npw��rg-epg4�NvuoUeNot��n(g-e
`b±-gI�8��y$npvug�~5��oUn(s?qteN{ cuw(gI�Y����vu`�n(g�qteS�5��ot�NÆ5��ot}u��`bnpw�~DqdwN`bnp`bqd}¿ot��epqdwNw
n(eN`�ot��w©���uÄzgI�Éqte¥eNot}u�uqd{��pj�Ú�}YgIot�
vÊqts�npvfg�n(eN`�ot��w-��npvfg�~5��oUn(s�qteN{ ��qdcu���Y�Bg2~5��ot��gI�ÉoUn¥qd}fg�qts�s�qdcfe
�bqz�-oUnp`bqd}uwS�fgIwp`�ad}uoUn(gI�8á�Ü �Bá�²��µm ²��Bot}u�[m Ü jF¦�vfg¥ot}u`�{�ot�µ�xotwi`�}+n(eNq �uc5��gI��`�}+n(q�npvfg4~Bq�qd�µs�ot�-`�}fa
npvfgQ�rot���:�DoUnSqd}fgQqts�s�qdcfe�~Bqdwp`bnp`bqd}uw�á���mD�D²��DqteSÜ ot�bqd}fa2npvfgQ~Bg-eN`b~5vfg-eNytj�����npvfqdcfadv�npvu`�w�w(gIÇ cfgI}u��g
qts�wpnpoUepnp`�}fa�~Bqdwp`bnp`bqd}uw��rg-epg�eNot}u�fqd{���y[�Nvfqdw(gI}���`bnQ�rotw4gI}uwNcfepgI�YnpvuoUn4gIot�NvÈ`�}u�u`b�z`��ucuot�*e
oUnQw(npoUeNn(gI�
g�Äfot��np�by1n���`���gSs?eNqd{ gIot�
v$~Bqdwp`bnp`bqd}1q&�tg-e�npvugS��qdcueNw(g�qtsµ`bnpwrgI`badv�nxn(eN`�ot��w�g-�tg-epy©�5oIytj*	S}5��g�npvfgSeNoUnx�xotw
`�}�npvfg�~Bq qd�:�5o�np`�{¥g-e��xotwSw(npoUepn(gI��ot}u�¿npvfgQnp`�{¥g�npoUÆtgI}¤� y$npvfgQot}u`�{�ot�ªn(q1gIwp�-oU~BgQn(q1npvfgQ~5��oUn(s�qteN{$�
�-ot���bgI�Yº�¼�½
ûW`fº�úbût¹�º�¸D½�XU�5�xotw�epgI��qteN�ugI�Fj

¦�vug¤�OeNw(n�g�Ä ~Bg-eN`�{¥gI}+n$�fgIwN`bad}uoUn(gI�F���xcfg�æÕ����ot��gt�Sc5w(gI�Ønpvfg��5��ot�NÆ¡~5��oUn(s?qteN{¿j _5cuepnpvfg-eI��npvfg
~5��oUn(s�qteN{ �rotw2ot�b�xoIyzw�oUn2npvug¤wpot{¥g8�bqz�-oUnp`bqd} ��á�Ü �xá�²��xm ²���qte�m Ü �Qot��epqdwpw2n(eN`�ot��w1s�qte�o·_d·e�tº�¸
eNoUn-���Ocfn�`�}¤~BqdwpwN`b�5�by¿�u`b¯Dg-epgI}�nS�bq �-oUnp`�qd}uwSs?qte��5`°¯Dg-eNgI}+nSeNoUnpw-jQ¦�vfg¥w(gI��qd}u�8g�Äz~Bg-eN`�{¥gI}�nS�rotwSg�Äfot��np�by
��`bÆtg�npvfgi�5eNwpn�g�Äz��g-~5n�npvuoUn�npvfg���v5`bn(g�~5��oUn(s�qteN{ �xotw�cuw(gI�¿`�}5w(n(gIot�Fj�¦�vu`�wx�xotw��fgIwp`bad}uoUn(gI��npvfg��r��ot��g
g�Äz~Dg-e
`�{¥gI}�n-j�¦�vugrnpv5`beN��g�Ä ~Bg-eN`�{�gI}+n���qd}uwp`�w(n(gI�4qts5eNoUnpw@n(eNot`�}fgI�4cuwp`�}fa�npvugr�O��ot�pÆQ~5��oUn(s�qteN{$j�Í�q¬��g-�tg-e&�
`�}�npvu`�w��-otw(g�npvfgr~5��oUn(s�qteN{ �rotw*}fqtn�oUn�o��uÄzgI���bqz�-oUnp`bqd}"�+eNoUnpvfg-eI�d`bn��xotwµ~O��ot��gI�4`�}�qd}ugrqts5npvfgx~DqdwN`bnp`bqd}uw
á�Ü �uá�²��Bm ²��fqteim Ü �f�Ocfn�`�}$ot}¿cu}u~uepgI�u`���npoU�O�bgiw(gIÇ�cugI}u��gtj�¦�vu`�wx�rotw�epg-s?g-eNepgI��n(q©otw�npvugQ�xcfg�Å
qd}u��y
g�Äz~Dg-e
`�{¥gI}�n-j2_�`�}5ot���byt�ªnpvug1����ot��g�ÅkA�ot}u�fqd{Õg�Äz~Dg-e
`�{¥gI}�n��rotwQwp`�{1`���oUein(q�npvug��xcfg�Å
qd}5�by8g�Ä ~Bg-eN`�{�gI}+n
g�Äf��g-~un�`�}�npvfg�cuw(giqts*npvfgi��vu`�n(gi~5��oUn(s�qteN{$j

_uqd���bq&��`�}fa�n(e
ot`�}u`�}fa�qd}��uoIy�® �fnpvfgSeNoUnpwr��g-epgiwpcu�z«­gI��n(gI��n(q¥oQs�cfepnpvfg-e�Ñ�n(eN`�ot��w�qd}$�uoIy1Áfj*	S}��uoIy
� �*o$s�cuepnpvfg-eis�qdcfe�n(eNot`�}5`�}fa�n(eN`�ot��w���g-epg1ad`b�tgI}�s�qd���bq&�rgI�[� y�qd}fg�qtsxn��rq¶¹�º�¼�¹2`O»­¾&½
ºpÔZ� »pº�¼�j$_uqte�npvugIw(g
n(gIw(npw-�5npvfgieNoUnpw�`�}�gIot�Nv¿qts�npvfgiatepqdcu~5w��rg-epg��u`b�z`��fgI��`�}�n(q¥n��rq1wpcf�5atepqdcf~5wxqts�Á�{¥gI{��Dg-e
w�gIot�NvFj¡	S}fg



ktkUÃ

wpcf�5atepqdcf~$�xotw�npvfgI}�wNcf�z«(gI��n(gI�$n(q·çDº�¼�¹�èË��vu`��bgSnpvfgiqtnpvfg-e�wpcf�uateNqdcf~$~5oUepnp`��-`�~5oUn(gI�$`�}�çDº�¼�¹~é�j
Ú­}$¦ªgIwpn�� npvugi~5��oUn(s�qteN{Òcuw(gI�$`�}�npvfgin(eNot`�}u`�}fa�n(e
`�ot��wxqts�npvfgig�Ä ~Bg-eN`�{¥gI}+n-�f�xotw�epgI{�q&�tgI��ot}5�$npvfg

ot}u`�{1ot��w@�rg-epgS`�}+n(eNq �uc5��gI�1`�}�n(q�npvfg�~Bq�qd�
j�¦�vugI`be�w(gIoUe
�Nv2�BgIvuoI�z`bqter�rotwrqt�5w(g-eN�tgI�©ot}u�©npvfgSot{¥qdcu}�n�qts
np`�{¥g�w(~BgI}+n���y¥npvfg�eNoUnpwr`�}�gIot�
v2qtsFnpvfg�s�qdcfexÇ�cuot�ueNot}+npw��rotwx�-ot���-c5��oUn(gI�Fj���s�n(g-e�ÙUÃ�w(gI��qts�w(��`�{�{�`�}faf�
npvfg�e
oUnpw���g-eNg�epgI{¥q¬�tgI�¿s�epqd{ npvfg�~Bq qd�:j

¦µgIw(n�Ì[qd}Qnpvfgrqtnpvfg-e@vuot}u���¬�xotw�o�n(gIwpn�qts5npvfg�oU�5`���`bn�ySqtsunpvfg�ot}u`�{�ot��w�n(qiot�uoU~un�npvfgI`be*�bgIoUeN}u`�}fa�n(qio
}fg-�¡wN`bnpcuoUnp`bqd}Fj�A�oUnpw@n(eNot`�}ugI�¥��`bnpvQ�uÄzgI��~O��oUn(s?qte
{´~Bqdwp`bnp`bqd}uwx���xcug�æØ�r��ot��g�ot}u�¥�r��ot��gU�µ�rg-epg�n(gIwpn(gI�
��`bnpv[npvfg1~5��oUn(s?qteN{Õ}fq&� ~5��ot��gI�¶`�}[npvfg©Ç�cuot�ueNot}+nQ�u`�oUatqd}uot���by¤qt~5~DqdwN`bn(g�npvfg�qd}ug©cuw(gI�¶`�}�n(eNot`�}u`�}fafj
mz`�{1`���oUeN�byt��e
oUnpw�n(eNot`�}ugI�É��`bnpvÉeNot}u�uqd{ ~5��oUn(s�qteN{ ~Bqdwp`bnp`bqd}5w$���xcfg�Å
qd}u�byÉot}u�É�r��ot��g�ÅkA�ot}u�uqd{����rg-epg
}fq¬� n(gIwpn(gI��`�}�npvfgQ�xoUn(g-e(Å�{�oU±-g¥��`bnpv¤npvfgQ~5��oUn(s�qteN{Ò~Bqdwp`�np`bqd}�vfgI���¿�uÄzgI��ot��epqdwpw�n(eN`�ot��wIj�¦�vfg�gIwp�-oU~Bg
��oUn(gI}u�-`�gIw@�ucfeN`�}fa�npvu`�w*n(gIw(n@�rg-epg�epgI��qteN�fgI�¥ot}5�¥npvfg�n(eNo¬«(gI��n(qteN`bgIw�s�qd���bq¬��gI����y�npvfg�eNoUnpw��rg-epg�qt�5wpg-ep�tgI�Fj

Ìxotw(gI�Éqd}ÉnpvfgIwpg2g�Äz~Bg-eN`�{¥gI}�npw-�@Î¤qtepeN`�wQs�qdcu}u�¶npvuoUn¥npvfg�eNoUnpw¥`�}Ê�xcfg�Å
qd}5�byt�r�xcfgyæÂ����ot��gt�rot}u�
����ot��g�g�Ä ~Bg-eN`�{¥gI}+npw�Ç�cu`��pÆz�by2��gIoUeN}fgI�$n(q2oU~u~uepqdot�
v¿npvfg�gIwp�-oU~Bg�~5��oUn(s�qteN{Ò�u`�epgI��np�by�ot}u�$npvfg-epg��rotw�}fq
wp`bad}4npv5oUn@npvfg�ot}u`�{1ot��w�n(epgIoUn(gI��npvfg�`�}+�z`�wp`��5�bg@~5��oUn(s?qteN{Ðot}+y4�u`°¯Bg-epgI}�n�s�epqd{´npvug�� `�wN`b�5�bgrqd}fgtj*Í�q¬��g-�tg-e
npvfgxeNoUnpw�`�}�npvfgx����ot��g�ÅkA�ot}u�fqd{|g�Äz~Bg-eN`�{¥gI}�nµwNvfq&�rgI�¥��qd}uwp`��ug-eNoU�5�byi~Bq qtepg-e*~Dg-eNs?qteN{1ot}u��grot}5�Q��gIoUeN}fgI�
npvfgQnpotw(Æ¤{�qtepg¥wp�bq&���by$npvuot}�npvfgQqtnpvfg-eiatepqdcf~5wIj�Ú­{¥~Bqtepnpot}�np�byt�Batepqdcf~5wi�xcfg�Å
qd}u��y¿ot}u�[�xcfgDæ<�r��ot��g
�u`��1}fqtn��u`b¯Dg-e��:`�}1o�w(npoUnp`�w(np`��-ot�Ow(gI}uw(gU��`�}¥npvugI`be�oU�5`���`bn�yQn(qQgIwp�-oU~Bg�n(qQnpvfg��z`�wp`b�O�bgx~5��oUn(s�qteN{$j*Í�q¬��g-�tg-e&�
npvfgI`be©gIwp�-oU~Bg���oUn(gI}u�-`bgIw©��g-epg�wp��`badv�np�byÊwp{�ot���bg-e�npvuot}Ànpvfqdw(g�qtsinpvfg�e
oUnpw©`�}¡npvfg��r��ot��g�g�Ä ~Bg-eN`�{�gI}+n
�:Î¤qtepeN`�w-���IhtÑz���pj
A�gIwpcu�bnpwSqtsr¦ªgIw(n�� `�}u�5`��-oUn(gI��npv5oUninpvfg�ot}u`�{�ot��w�`�}¤npvugQ�r��ot��g¥g�Äz~Dg-e
`�{¥gI}�n�wpvuq&�Ðo�w(n(epqd}ua$�5`�otw

s�qte�npvfgI`be�n(eNot`�}u`�}fa�Ç�c5ot�feNot}�n�ot}u�2w(~BgI}u�¥��qd}uwp`��ug-eNoU�5�bg�ot{�qdcu}+n�qtsBnp`�{¥g�wpgIoUeN�Nvu`�}fa�`�}1npvuoUn�Ç cuot�feNot}�n-j
¦�vu`�w�g�¯BgI��n��rotw*ot��w(qS~ueNgIw(gI}+n-�tot�b�BgI`bn�{�c5�NvQ��gIoUÆtg-e&��`�}�ot}u`�{�ot��wµqtsuatepqdcu~���cfg¡æ¡����ot��gtj*¦�vfg�ot}u`�{�ot��w
qtsDatepqdcf~5w��xcug�Å
qd}u�by�ot}u�4�r��ot��g�ÅkA�ot}5�fqd{<�u`��4}fqtn@oU~5~DgIoUe�n(qi~BqdwpwpgIwpw�wpcu�
v4�5`�otw(gIw�ot}u�¥wp~DgI}�n*epqdcfadvu��y
gIÇ cuot��ot{¥qdcu}�npw�qts�np`�{¥g�`�}�gIot�Nv¤qtsµnpvfg�s?qdcfe�Ç�cuot�ueNot}+npwIj

Ú­}$¦ªgIwpn�Ì��fnpvugSot}5`�{�ot��wrqtsªateNqdcf~$����ot��gi�rg-epgSs�qdcu}u�2n(q�w(��`�{Ö�u`�epgI��np�by�n(q¥npvfgin(e
ot`�}u`�}faQ�bqz�-oUnp`bqd}
qtsinpvfg¤~5��oUn(s�qteN{$jØ��s�n(g-e2wp~DgI}5�u`�}fa���qd}uwp`��fg-eNoU�5�bg�np`�{¥g�w(gIoUe
�Nvu`�}ua[s?qte2npvfg¤~5��oUn(s�qteN{$�xnpvfg�ot}u`�{�ot��w
gI{��5oUepÆtgI�¶qd}¶ot}¶g�Ä ~O�bqteNoUn(qtepy��BgIvuo&� `bqte&�µg-�tgI}�npcuot���by[�5`�wp��q&�tg-e
`�}fa¿npvfg2~5��oUn(s�qteN{Õ`�}�npvfg2�u`�oUatqd}uot����y
qt~u~Bqdwp`bn(g�Ç�cuot�ueNot}+n-j@¦�vfg-epgIoUs�n(g-eI� ��gIoUeN}u`�}faiqtsªnpvfg�}fg-�×~5��oUn(s�qteN{ �bq �-oUnp`�qd}�~uepqz��g-gI�fgI�©eNoUnpvfg-exw(��`bs�np�bytj
��}u`�{�ot��w�`�}¥npvfg��xcug�æ×����ot��g�g�Äz~Dg-e
`�{¥gI}�n@ot��w(q�wpvuq&�rgI�$¼�¾ZI�º�~5��ot��g�Å
�Dqdc5}u�¥w(��`�{1{�`�}faSg-�tgI}�npvuqdcfadv
npvfg©~5��oUn(s�qteN{Ï�xotw��z`�wp`��5�by�oUn4o��u`b¯Dg-epgI}�n��bqz�-oUnp`bqd}Fj�ÜØ`bnpv[npvug1~5��oUn(s�qteN{Õ}fq&� `�}0o¿�uÄ gI�0~Bqdwp`bnp`bqd}F�
ot}u`�{1ot��w@`�}¥npvug�����ot��g�ÅkA�ot}u�fqd{ g�Ä ~Bg-eN`�{¥gI}+n@wNvfq&�rgI�©o�{�oUepÆtgI�2�fgI��epgIotw(g�`�}¥gIwp�-oU~Bg���oUn(gI}u��yt� �ugI{¥qd}zÅ



ktkz�

w(n(eNoUnp`�}fa4npvuoUn�npvfg-y2��qdcu���$ot�uoU~un�n(q¥npvug��Nvuot}fatgI���-`beN�-cu{�wpnpot}u��gIw�ot}u���BgI}fg��5nrs�epqd{ npvfgS~uepgI�5`���npoU�5�bg
���uÄzgI�B�@~Bqdwp`bnp`bqd}�qts�npvfg�~O��oUn(s?qte
{$j

Ú­}Èwpcu{1{�oUepyt�rnpvfg¿eNoUnpw��ugI{¥qd}uw(n(eNoUn(gI�¡npvfg�oU�5`���`bn�y¶n(q[�O}5�Êvu`��u�fgI}Yqt�z«(gI��npw�� yÊ�bgIoUeN}u`�}fa8npvfgI`be
~Bqdwp`bnp`bqd}5w�`�}�o�s�ot{�`���`�oUeiw(~5ot��gtj¥¦�vfg-y8ot��w(q¿wpvuq&�rgI��npvfgI{�w(gI���tgIw��-oU~5oU�5�bg4qtsxcuwp`�}ua2qd}5�by��u`�wpnpot���-cfgIw
`�}$�bgIoUe
}u`�}fa4npvfgIw(g�qt�z«­gI��n��bqz�-oUnp`bqd}uw-j@��}¿ot�u�fgI�¿qt�5w(g-ep�UoUnp`bqd}$�xotw�npvfgI`�e�oU�5`���`�n�y1n(q©Ç�cu`��pÆz�by©ot�uoU~5n�n(q
g�Äz~Dg-e
`�{¥gI}�npot�F�Nvuot}fatgIwI�5~5oUepnp`��-cu��oUeN�by©`�}�epgIw(~Bqd}u�u`�}fa�n(q©�Nvuot}fatgIw�`�}�atqdot��~Bqdwp`�np`bqd}uw-j

¨<©~c�£ ª��kÀÇ¦�hkjOlZ�krt�Èrtx�lZv�gà¬½r"qsqs��w�ã´jOl�giqZäU¬½j��,g

Ü�gQvuoI�tg�c5w(gI�$npvfg���qd{¥~OcfnpoUnp`bqd}uot��{�q �fgI�Bqts�w(~OoUnp`�ot�F�bgIoUeN}u`�}fa¥ot}u�$�bqz�-ot��`b±IoUnp`bqd}¿�ug-�tgI�bqt~BgI��gIoUe(Å
��`bg-e&� n(q©wp`�{Qcu��oUn(ginpvfg�Î¤qtepeN`�w��roUn(g-e(Å�{1oU±-g�g�Äz~Dg-e
`�{¥gI}�npw-j

#@ÉFå���å
# �Fí
��÷�ê?ìuï¬í��Oð>Ê$é�ï&ì5í�ê�ô
Ú­}¡qdcue2wp`�{�cu��oUnp`bqd}uw-�x�rg¤cuw(gI�×oY�-`beN�-cu��oUe2oUepgI}uo¶qtsieNot�u`�c5w©® jßÞU�Ycu}u`bnpw©`�}uwp`��fg¿o¶wNÇ�cuoUeNg�epq qd{

{¥gIotwpcueN`�}fa[kUÃ�� yÈkUÃ[cu}u`bnpwIjÈ�xqd}uwp`�w(n(gI}�n¥��`bnpvÉnpvug$eNoUnp`bq[qts�~Bq�qd��ot}u�È~5��oUn(s�qteN{ wp`b±-gIw1`�}ÊÎ�qteNeN`�w-�
g�Äz~Dg-e
`�{¥gI}�npw-�5�rgQ�
vfqdw(g4npvfg�eNot�u`�cuw�qts�qdcfeSwp`�{Qcu��oUn(gI�¿~O��oUn(s?qte
{Ân(q2�Bg�ÃzjlÙt�2cu}u`bnpwIj�Ú�n��rotwSotwpwNcu{¥gI�
npvuoUn@npvug�~5��oUn(s�qteN{|�rotw�}fqtn���qd{¥~5��g-n(gI�by�`�}��z`�wp`b�5��g�ot}u�4npvuoUn�npvfg�ot}u`�{�oUn@��qdc5���¥w(g-g�`bn*s�epqd{<oi�u`�w(npot}u��g
qts�Ãzjl®tkt��cu}u`bnpw����rg�s�gI�bn@npv5`�w��xotw�o�epgIotw(qd}uoU�5��g�otwpwpcu{�~unp`bqd}�wp`�}u��g�qd}fg���qdc5����}fqtn�adcuoUeNot}�n(g-g�npvuoUn�npvfg
��vu`�n(g�~5��oUn(s?qteN{ �xotwi��qd{¥~5�bg-n(gI�by�`�}�� `�wN`b�5�bgin(q�npvfg4eNoUnpw��pj�_uqdcfeigI}�� `beNqd}u{¥gI}�npot���-cugIwS��g-epg¥otwpwNcu{¥gI�
n(q8�Bg©~ueNgIw(gI}+n-��qd}ug�ot��qd}fa¤gIot�
vÉ�rot����qts�npvfg2wN`�{�c5��oUn(gI�0eNq�qd{Ýn(q�ot�-��qdcu}�n¥s?qte4npvfg2��`�}u�uq&�����fq qteI�
wpvfgI��s��fot}u�¿�-cu~u�BqdoUeN�$`�}�npvfg�qte
`bad`�}uot�Dg�Äz~Dg-e
`�{¥gI}�n�qts�Î¤qtepeN`�wIj

¦�vug�w(gI}uwp`�}uaf�ª{¥qtnp`bqd}F��ot}u�[�fgIot�fÅ
epgI�pÆtqd}u`�}fa¿g-epepqte
wi��g-eNg1wpot{¥g1otw�`�}¶m gI��np`bqd}¡�-Ãzjlk j��Uj©Ü�g2ot��w(q
otwpwpc5{¥gI�8npvuoUnSeNoUnpw�w(�xot{ wp�bq¬��g-e�npvuot}8npvfgI`bei}fqteN{1ot�µ�xot�bÆz`�}fa�w(~Bg-gI�uw-��ot}u��vugI}u��g4npvfg¥wp`b±-g¥qts|êK×�ë
ìÄí ×@î�ï ì Õ�ð4�rotw�w(g-n�n(q1Ãzj�Á©c5}u`bnpwxeNoUnpvfg-e�npvuot}[�Uj�¦�vug�ot}u`�{�oUnpw�c5w(gI��npvfg�w(~OoUnp`�ot�F�bgIoUeN}u`�}fa¥{¥gI�Nvuot}5`�wp{
n(q$��epgIoUn(g¥²x�S�F�x�S® ��ot}u���x�Q�Q��gI����w��Fnpvug-epg-��y¤�bgIoUeN}u`�}ua©�bqz�-ot�µwp~5oUnp`�ot�*{�oU~5w-jSÜØvfg-epg¥oU~u~ueNqt~ueN`�oUn(gt�
npvfgIw(gQ�bqz�-ot�ª{�oU~5w���g-eNg�{¥g-epatgI��`�}�n(q1ad�bqt�Oot��qd}fgIw�cuwp`�}ua¥npvfg�{¥gI�
vuot}u`�wN{�w��fgIwp��e
`b�BgI�$gIoUeN��`bg-e&jrÚ�s*npvfg
ot}u`�{1oUn�eNgIot�NvfgI��npvug¥gIwp�-oU~Bg¥~5��oUn(s�qteN{$��`bnicf~F�uoUn(gI�8`bnpwSatqdot��~Bqdwp`�np`bqd}�gIwpnp`�{�oUn(gIw�cuwN`�}fa2npvfg¥g�Ä ~5epgIw­Å
wp`bqd}5w��fgIwN��eN`b�BgI�¤`�}8m gI��np`�qd}8Ñ jl� j�¦�vfg4ot}u`�{�oUnpwi��qdcu���¤ot��wpq2eNg-~uepgIw(gI}�n�{Qcu�bnp`�~5�bg�atqdot��wI��otwi�fgIwp��eN`b�BgI�
`�}�m gI��np`�qd}�Ñ jl� j��Uj

¦�vug¿ot}u`�{�oUnpw¥�rg-epg�`�}+n(epqz�ucu��gI�ÊoUn©w(~BgI�-`°�O���bqz�-oUnp`bqd}uw�`�}Énpvug�oUepgI}uoz����qd}uwp`�w(n(gI}+n1��`bnpvÉnpvfg$g�Ä Å
~Bg-eN`�{¥gI}�npw�qts�Î�qteNeN`�w-jS¦�vfgQ�BgIvuoI�z`bqteNw�qts@npvfg4ot}u`�{�oUnpw��rg-epg4qt�5w(g-ep�tgI�8ot}u�¤npvfg4np`�{¥g�npoUÆtgI}�� y¿npvfg



ktktk

ot}u`�{1oUnpwµn(qigIwN�-oU~Dgxn(qinpvfgx~5��oUn(s?qteN{ �xotw��fg-n(g-eN{�`�}fgI�FjªÚ�n*�rotw�otwNwpcu{¥gI�QnpvuoUn�npvfg�ot}u`�{�oUnpw*ot�-�-cfeNoUn(gI�by
epgI{¥gI{��Bg-epgI�©npvfgI`ber~5otw(nrg�Ä ~Bg-eN`bgI}5��gIw��:`:j�gtjb�znpvfgSw(~5oUnp`�ot�5{�oU~5wrepgI{1ot`�}fgI�1c5}u��qtepeNcf~5n(gI�B��ot��epqdwNw�n(e
`�ot��w-j

ÜØvfgI}4`�}�n(epq �5cu��gI��`�}+n(qSnpvfgrgI}+�z`bepqd}5{¥gI}+n-�tnpvugxot}5`�{�oUnpwµ�5eNw(n��bqz�-ot��`b±-gI�QnpvfgI{�w(gI���tgIw�c5wp`�}fa�w(gI}uw(qtepy
�-cfgIw-jy	S}u��g2�bqz�-ot��`b±-gI�F��npvug©ot}u`�{1oUnpw�}uo&� `badoUn(gI�¶n(q¿epgI{�gI{��Bg-epgI�0~DqdwN`bnp`bqd}8qts�npvfg�gIwN�-oU~Dg©~5��oUn(s�qteN{
��qte�npvfg�atqdot�:�pj´mz`�}u��g�npvfg�ot}u`�{�oUnpw2��qdcu���À~Bqdwpwp`b�O�bg$epgI{¥gI{��Bg-e3I��zú ¹�·ñ`Oú�º©atqdot�S�bq �-oUnp`�qd}uw¤��gtj�afjb��`�}
����ot��g�ÅkA�ot}u�fqd{ g�Äz~Bg-eN`�{¥gI}�n��p��npvfg-y¡}fg-gI�ugI�ÀoY{¥gI�Nv5ot}u`�wp{ n(qY�ug-n(g-eN{�`�}fg¤npvfg�atqdot��n(qY�z`�wp`bn¥�OeNw(n-j
Ü�g©`�{¥~5�bgI{¥gI}�n(gI��o¿vfgIcueN`�w(np`��Qatqdot��w(gI�bgI��np`bqd}¶w(n(eNoUn(g-aty�npvuoUn��
vfqdw(g©npvfg1{¥qdw(n1»(ºN½
º�¸O¹�úYX��z`�wp`�n(gI�8atqdot�
�bqz�-oUnp`bqd}�ot}u�8{�ot�fg4npvfg�ot}5`�{�oUni}uoI�z`badoUn(g¥n(q¿`bn-j�Ú�s�npvfg4atqdot���rotw�}fqtnSs?qdcu}5��oUninpv5`�wS�bq �-oUnp`�qd}F�Fnpvfg
ot}u`�{1oUnpwµnpvugI}QwpgI�bgI��n(gI�¥ot�bn(g-eN}uoUn(gxatqdot��w*��`bnpv�~5epqt�5oU�5`���`bnp`bgIwF~ueNqt~DqteNnp`bqd}uot�dn(qio:I1ºpû�¼a�z»(º�¾z��½
¾U¸IÓ�Ô+º-¸O½
º
otwpw(qz�-`�oUn(gI����`�npv©npvug�atqdot��w�ot}u�2npvfgI`bex�u`�w(npot}u��gSs�epqd{ npvfgi�-cfepepgI}�nr~DqdwN`bnp`bqd}©qtsªnpvfgiot}u`�{1oUn-j�Ü�g�cuw(gI�
o4{¥gI�Nv5ot}u`�wp{Ö`�}2��vu`��Nv©npvfgiot}u`�{�oUnx�Nvfqdwpgin(q�oU~u~uepqdot�
v�npvfgi}fgIoUepgIw(nxatqdot�B��`bnpv©~uepqt�OoU�5`���`bn�y�Ãzjl�4ot}u�
npvfg�{�qdw(n�½N¾U¸&Ó�Ô+º�¸O¹�ò5»(º-úß·:ûS�Iúbº�atqdot�ª��`bnpv�npvfg�eNgI{�ot`�}u`�}uaQ~5epqt�5oU�5`���`bn�ytj

�xnrgIot�Nv2atqdot�D�bq �-oUnp`�qd}F�+npvfg�ot}u`�{�oUnrw(~BgI}+n��I�inp`�{¥g�w(n(g-~5w�eNot}u�fqd{���y4wpgIoUeN�Nvu`�}fa�s�qte�npvfg�~5��oUn(s�qteN{$�
�Bg-s?qteNg��Nvfq qdwp`�}fa�ot}©ot�bn(g-eN}uoUn(g�atqdot�5�bqz�-oUnp`bqd}¥n(q�}5oI�z`badoUn(g�n(qfj�Ú�sD}uqd}fg�qtsBnpvfg�atqdot�5�bqz�-oUnp`bqd}uw�w(gIoUeN�NvugI�
� y2npvug�ot}u`�{�oUn���qd}�npot`�}fgI��npvfg�gIwp�-oU~Bg�~O��oUn(s?qte
{$�unpvfg�ot}5`�{�oUn�wp`�{�~5�by©�
vuot}fatgI��n(q©o¥eNot}5�fqd{4Å�w(gIoUeN�
v
�BgIvuoI�z`bqteIj

#@ÉFå���å�æ �4Ü�ö�é�óUí
�0ézðDï&ô¥ì5ð%!¡è2é�ô¬÷µê?ï&ô
Ú­}È��`�}ug2��`bnpvÊnpvfg¿qte
`bad`�}uot�xg�Äz~Bg-eN`�{¥gI}�npw¥qtsiÎ�qteNeN`�w-����g�ot���bq&�rgI�Êqdcfe2wp`�{Qcu��oUn(gI�Êot}u`�{�oUnpw�s�qdcfe

~uepg�Å
n(e
ot`�}u`�}fa¤n(eN`�ot��wQ`�}Y��vu`��Nv¶npvfg-y0eNot}5�fqd{��by�g�Äz~5�bqtepgI�Ynpvfg�gI}�� `�epqd}u{¥gI}�n�s�qte1�UÃtÃ�w(n(g-~5wIjJ�ScueN`�}fa
npvu`�w1w(npoUatgt��qdcfe©wp~5oUnp`�ot���bgIoUe
}u`�}fa[w(yzw(n(gI{ ot���bq&�rgI�Ènpvug�ot}u`�{�oUn1n(q¶ot�-Ç cu`bepg¿o¶w(~5oUnp`�ot��{1oU~¡qtsSnpvfg
gI}�� `beNqd}u{¥gI}�n-j�.�epqdcu~5wiqtsxgI`badv�n�ot}u`�{�oUnpw���g-epg©npvfgI}[cuwpgI�[`�}�s�qdcfe�g�Äz~Bg-eN`�{¥gI}�npwi��qtepepgIw(~Bqd}u�5`�}fa�n(q
�xcfg�Å
qd}5�byt����cfgQæà�r��ot��gt�x����ot��gt��ot}u�¡����ot��g�ÅkA�ot}u�fqd{ýg�Ä ~Bg-eN`�{�gI}+npw¥qtsiÎ¤qtepeN`�wIj¡_uqte2gIot�NvÀqtsinpvfg
g�Äz~Dg-e
`�{¥gI}�npw-��npvfg8{¥gIot}Øot}u�Àwpnpot}u�uoUeN�Ø�fg-�z`�oUnp`bqd}¡qts�npvfg�gIwp�-oU~Bg���oUn(gI}u�-`bgIw2qts�npvfg8ot}u`�{�oUnpwI��oUepg
wpvfq¬��}¿`�}�_�`badcuepg��-ÃzjlÙ j

��wx�-ot}��Dg�qt�5w(g-ep�tgI��� npvug�ot}u`�{�oUnpwx`�}1npvug��r��ot��giot}u�1�r��ot��g�ÅkA�ot}5�fqd{Ög�Ä ~Bg-eN`�{¥gI}+npw�npoUÆtgio4{�cu�
v
�bqd}fatg-e�np`�{¥g�n(q$�D}u�8npvfg�gIwp�-oU~Bg�~O��oUn(s?qte
{ �BgI�-otcuw(g�`bn�`�w�`�}+�z`�wp`��5�bgtj4¦�vfg��-cfg�g�Äz~Bg-eN`�{¥gI}�npw-��qd}0npvfg
qtnpvfg-e�v5ot}u�F�+�bgIot�4n(q��tg-epyQwN{�ot���zgIwp�-oU~Bg���oUn(gI}u�-`�gIw-j�¦�vfg�~ueN`�{�oUepy�epgIotwpqd}¥s?qte�npvu`�w*qt�5w(g-eN��oUnp`bqd}¥`�w*npvuoUn
qdcfexot}u`�{�oUnpwxvuot�2o��5cu`��bn­Å�`�}�{¥gI�Nv5ot}u`�wp{ n(q¥�u`bepgI��np�by¥oU~u~5epqdot�Nv2�z`�wp`b�5��g�atqdot�B�bq �-oUnp`�qd}uw-j���}5`�{�ot��w-��qd}
npvfgSqtnpvfg-e�vuot}5�F�f{�oIy2}fqtn�vuoI�tg�wNcu�Nv��u`beNgI��nxoU~5~uepqdot�Nv��BgIvuo&� `�qteNwxot}u��{�oIy2oU~u~uepqdot�
v$npvfgS~5��oUn(s�qteN{
eNoUnpvfg-e��-otcfnp`bqdcuwp��y�`�}8npvug�gIoUeN�by�n(eN`�ot��w�¦�vu`�w�g�Äz~5��ot`�}uwSnpvug1wp��`badv�ni�u`�wp��eNg-~5ot}u��y��Dg-n���g-gI}0qdcfe�epgIwNcu�bnpw



ktkt®

0

20

40

60

80

100

120

140

160

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Ti
m

es
te

ps
 T

ak
en

 to
 R

ea
ch

 E
sc

ap
e 

Pl
at

fo
rm

Trials

Escape Latency

Cue+Place
Place

Cue
Place-Random

_�`badcfeNg4�-ÃzjlÙ ²�wN�-oU~Dg©��oUn(gI}u��y[`�}�npvug©Î¤qtepeN`�wi�xoUn(g-e(Å�{�oU±-g�q¬�tg-eQn(e
ot`�}u`�}fa$n(e
`�ot��w
��Å�kUÃzj:�µoUn(gI}u��y�`�wS{¥gIotwpcfepgI��`�}�n(g-eN{1wSqts�npvfg¥} cu{��Bg-eSqts�{�qtnp`bqd}
w(n(g-~5w�epgIÇ�c5`bepgI��n(q�epgIot�
v¿npvfg�atqdot�ª�bqz�-oUnp`bqd}Fj

wpvfq¬��}�`�}�_�`badcfepg$�-ÃzjlÙ$ot}5�8_*`�adcfepg¥®�`�}8Î�qtepe
`�w¥�(�IhtÑz���p�µ��vfg-epg4npvfg¥��oUn(gI}u�-`bgIw�`�}�npvfgQ�5eNw(nSn(eN`�ot��s�qte
ot}u`�{1ot��w�`�}8atepqdcu~5wQ�xcug�Å
qd}u�by8ot}u�¶�xcfg�æÖ����ot��g���g-eNg�s?e
ot��np`bqd}uot���by8{¥qtepg1npvuot}0`�}[npvfg1wpcu�-��g-gI�5`�}fa
n(eN`�ot��w-jµ_�`badcuepg��-ÃzjlÙ�ot��wpq�`�}u�u`��-oUn(gIw�npvfg�oU�5`���`bn�y�qtsBnpvfg�eNoUnpw�`�}4npvfg��r��ot��g�g�Äz~Dg-e
`�{¥gI}�n�n(q�Ç�c5`��pÆz�by4�bgIoUeN}
n(q¿oU~u~ueNqdot�Nv8npvfg4atqdot�@�bqz�-oUnp`bqd}8�u`beNgI��np�bytj�Ú­}¤s�ot��n-���Bg-ad`�}u}5`�}fa1`�}�n(eN`�ot�*k �Fnpvug�ot}u`�{�oUnpwS�-ot}8�Bg¥w(g-gI}
n(q1�u`�epgI��np�by©oU~5~uepqdot�Nv�npvfg�vu`��u�fgI}2atqdot�:j���w�qt�5w(g-eN�tgI�¿� y2Î¤qtepeN`�wI�fqdcfe�ot}u`�{1oUnpw�n(q�q1~Dg-eNs?qteN{Öe
oUnpvfg-e
~Bq�qte
�by�`�}�npvfg��r��ot��g�ÅkA�ot}u�uqd{¨g�Äz~Bg-eN`�{¥gI}�niq&��`�}fa�n(q¤npvfg1cu}f~5epgI�u`���npoU�5`���`bn�y�qts�npvfg�atqdot�r�bq �-oUnp`�qd}uw-j
Ú­}�s�ot��n-�uqdcue�ot}u`�{�oUnpw���qd}5�ucu��n�o�w(yzw(n(gI{�oUnp`��iw(gIoUeN�Nv�s?qte�npvfgiatqdot���bqz�-oUnp`bqd}¿cuwN`�}faQnpvfg�atqdot��w(gI��gI��np`bqd}
ot�batqteN`�npvu{ �fgIwp��eN`��DgI��gIoUe
��`bg-eIj

_�`badcfeNg��-ÃzjßÞ$wpvfq&��winpvfg4~5oUnpvuwSnpoUÆtgI}0q&�tg-e�n(e
`�ot��w4�&Þ2npvfepqdcuadv8kUÃ¿qts�npvfg¥ot}u`�{�oUn�`�}�gIot�Nv�ateNqdcf~
npvuoUn�`�w�«pcuw(n���qte
w(g¥npvuot}8npvfg¥{¥gI�u`�ot}¤~Bg-eps�qteN{¥g-e�qtsrnpvuoUnSatepqdcf~�jQmf{�ot����ateNoIy8�-`beN�-��gIw�`�}¤npv5`�w��5adcfepg
`�}u�5`��-oUn(g�npvug4��q �-oUnp`bqd}�qts�npvfg¥��qtepepgIw(~Bqd}u�u`�}fa1gIwp�-oU~Bg4~5��oUn(s�qteN{ ���z`�wp`b�5��g�qte�`�}�� `�wp`b�5�bgU�rot}u��npvfg¥��`�}fgIw
wpvfq¬��}¡`�}Ê�5��ot�NÆÉ��qteNepgIw(~Bqd}u�Ên(q¶npvfg¿gIwp�-oU~Bg�n(e
o¬«­gI��n(qteN`�gIw1s�qd���bq¬��gI�¡��yÉnpvfg�ot}5`�{�oUnpw-jØ¦�vu`�w¥�5adcfepg
��qd{¥~5oUeNgIw���`bnpv�_�`ba1��`�}$Î�qteNeN`�wi�(�IhtÑz���pj



ktk�Á

Place-Random

Place

Cue-Only

17 18 19 20

TRIAL

Cue+Place

_�`badcfeNg4�-ÃzjßÞ ²�wN�-oU~Dg�~5oUnpvuw�npoUÆtgI}¤q¬�tg-eSn(eN`�ot��w��&Þ�npvfepqdcuadv¤kUÃ�� y¿ot}u`�{1oUnpw*«pcuw(n
�rqteNw(g�npv5ot}¡npvfg8{¥gI�u`�ot}È~Bg-eps�qteN{¥g-e1`�}¡gIot�Nv×atepqdcf~ªj ¦�vfg¿ate
oIy
�-`beN�-��gIw�`�}u�u`��-oUn(ginpvugi~DqdwN`bnp`bqd}�qts�npvfg�gIwp�-oU~Bg�~5��oUn(s?qteN{¿j

Ú�n2�-ot}À�Bg�qt�5wpg-ep�tgI�×s?epqd{ _�`badcfepg¶�-ÃzjßÞ[npv5oUn2`�}¡npvfg�g�Ä ~Bg-eN`�{�gI}+npw1��`bnpvÈnpvug¤�z`�wp`b�O�bg$~5��oUn(s�qteN{
���xcfg¤qd}u�byÊot}u�Ë�xcfgEæ��r��ot��gU�p��npvfg�ot}u`�{�oUnpw2�u`bepgI��np��yÉoU~5~uepqdot�NvÀnpvfg�gIwp�-oU~Bg�~5��oUn(s?qteN{¿j³Í�q¬��g-�tg-e&�
npvfgIw(g�}5oI�z`badoUnp`bqd}�n(eNo¬«(gI��n(qteN`bgIw�oUeNg�}fqtnx~Dg-eNs?gI��np�by©w(n(eNot`badv�n��BgI�-otcuw(gS��g�v5oI�tg�ot�u�fgI�$o4wp��`badv+n��fe
`bs?n�n(q
npvfg¥ot}u`�{1oUnS{�qtnp`bqd}8`�}�gIot�Nv[w(n(g-~ªj�¦�vu`�w��rqtepÆzw�otw�s?qd����q&��w-jiÜØvfgI}8npvfg¥ot}u`�{�oUn�{�q&�tgIw�s�qtep�xoUeN����y
êK× ìóí ×@îZï ì Õ�ð��+`bn*�fq gIw*}fqtn�ot�b�ro&y w�{�q&�tg�`�}�npvfg��u`bepgI��np`�qd}�`bn�`�wµs�ot�-`�}fafj*Ü�g�ot�u�4o�wN{�ot���i.SotcuwpwN`�ot}�g-eNepqte
n(qQnpvfg��5`bepgI��np`bqd}1qtsFnpvfg�ot}5`�{�oUn-�z�-otcuwp`�}faQ`bnpw�`�}+n(gI}u�ugI�1n(eNo¬«(gI��n(qtepy�n(q4�feN`�s?n@� y1o�wp{�ot���Oot{¥qdcu}�n-j�Ú�nx`�w
qdcfe*��qd}+n(gI}�np`bqd}QnpvuoUn�wpcu�Nv�g-epepqte
wµoUepg�epgIotw(qd}uoU�O�bg�ot}u���bgIot��n(q�{¥qteNg�epgIot��`�w(np`��@}uo&� `�adoUnp`bqd}�n(e
o¬«­gI��n(qteN`�gIw-j
Ú­}�s�ot��n-�dnpvfgxn(eNo¬«(gI��n(qteN`bgIw*qtsOnpvfgreNoUnpw�`�}�npvfg�Î�qtepe
`�w��roUn(g-e(Å�{1oU±-g�oUepg�Ç�cu`�n(grwp`�{�`���oUeµn(qinpvfqdw(gx~uepqz�ucu��gI�
� y©qdcfe�ot}u`�{�oUnpw-j

¦�vug�ot}u`�{�oUnpw�`�}¥npvfg��r��ot��g�g�Äz~Bg-eN`�{¥gI}�npw@�-ot}©ot��w(q��Bg�qt�5wpg-ep�tgI��n(qQ�u`bepgI��np�by4oU~u~ueNqdot�Nv�npvug�gIwp�-oU~Bg
~5��oUn(s�qteN{ýg-�tgI}¡npvfqdcuadvÈnpvfg¤~5��oUn(s�qteN{ `�w©vu`��u�fgI}Ê`�}ÊnpvfgIw(g¤g�Ä ~Bg-eN`�{�gI}+npw-jØ¦�vu`�w�`�w�o¶�u`bepgI��n�eNgIwpcu�bn
qts�npvfg2oU�5`���`bn�y¤qts�npvfgIw(g©ot}5`�{�oUnpw�n(q8�bgIoUeN}¶{¥g-n(eN`��©w(~5oUnp`�ot��{�oU~5w-�*epg-~ueNgIw(gI}+n�atqdot����q �-oUnp`bqd}5w�`�}0npvu`�w



ktkt�

{�oU~��Bot}u��}uoI�z`badoUn(g4n(q�npvfgI`be�epgI{¥gI{��Bg-epgI��~Bqdwp`�np`bqd}uw�oUs�n(g-eSepg�Å��bqz�-ot��`b±I`�}fa2`�}�o2}fg-� n(eN`�ot�:jimz`�}u��g�npvfg
~5��oUn(s�qteN{�w�oUepg4}fqtnSqd}u�by¿vu`��u�fgI}F�u�Ocfn�ot��wpq2`�}�cu}f~5epgI�u`���npoU�5��g��bqz�-oUnp`bqd}uw-�Bot}u`�{�oUnpwSvuo&�tg¥�u`�T©�-cu��n�y$`�}
}uo&� `badoUnp`�}fa[�u`bepgI��np��y[n(q�npvfg�~5��oUn(s�qteN{ `�}Ynpvfg$�r��ot��g�ÅkA�ot}u�uqd{ g�Ä ~Bg-eN`�{�gI}+npw-j¶Ú�n�{1oIyY�Dg�qt�5wpg-ep�tgI�
npvuoUnS`�}¤n(eN`�ot�r�&Þ�`�}¤_�`badcfepg2�-ÃzjßÞ��FqdcfeSatqdot�*w(gI�bgI��np`bqd}8ot�batqteN`�npvu{Â{�oUÆtgIwSnpvug��r��ot��g�ÅkA�ot}u�uqd{ ot}5`�{�oUn
w(gIoUeN�
v¶c5}uwpcu�-��gIwpwps�cu���by¤`�}[n��rq¤~ueNg-� `bqdc5wiatqdot����q �-oUnp`bqd}5w��Bg-s?qteNg¥�O}u�u`�}fa�npvfg1atqdot�:j�Ú­}[n(eN`�ot���IÑ �*npvfg
atqdot��w(gI��gI��np`bqd}¿ot�batqteN`�npvu{Ö{�oUÆtgIw�npvfg�ot}5`�{�oUn�}uoI�z`badoUn(gi�OeNw(nxn(q¥npvfg�{¥qdw(n�eNgI��gI}+n�atqdot�ª�bq �-oUnp`�qd}F�u`:j�gtjb�
npvfgi�bqz�-oUnp`bqd}2qts�npvfgS~5��oUn(s�qteN{ `�}©n(eN`�ot�*�&Þ�j@ÜØvu`��bg�qd}©npv5`�w�n(e
o¬«­gI��n(qtepyt�5npvfgiot}u`�{�oUnrs?qteNnpcu`bn(qdcuwp��y4�O}u�uw
npvfg$gIwp�-oU~Bg$~5��oUn(s?qteN{¿j0Í�q&�rg-�tg-eI�xnpvfgIw(g¿�Nv5ot}u��g$g-�tgI}+npw©oUepg$eNoUnpvfg-e1eNoUepg$ot}u�Éqd}Êot}Èo&�tg-eNoUatgt�xqdcfe
atqdot��wpgI�bgI��np`bqd}[{¥gI�
vuot}u`�wN{ {�oUÆtgIw�npvfg©ot}u`�{�oUnpwiw(gIoUe
�Nv0`�}8n��rq¤�bqz�-oUnp`bqd}uwS�Bg-s�qtepg4�O}u�u`�}fa©npvug¥atqdot�:�
otw�qt�Ow(g-ep�tgI�¿`�}�n(e
`�ot��wi�Ih¥ot}u�¤kUÃ�`�}$_�`badcfeNg4�-ÃzjßÞ�j

_�`badcfeNgS�-ÃzjlÑSwNvfq&��w*npvugr~OoUnpvuw*npoUÆtgI}��ucfe
`�}fa�npvug��OeNw(n�n(gIw(n�n(eN`�ot� � y�npvfg�wpot{¥gxs�qdcfe@ot}u`�{1oUnpwµ��vfqdw(g
~5oUnpvuw���g-eNg�wpvfq¬��}�`�}¥_�`badcuepg��-ÃzjßÞ�j@Ú�n��-ot}��Bg�qt�5wpg-ep�tgI��npvuoUn���vfgI}�wpcu�z«­gI��n(gI�1n(q�¦µgIw(n��|����vfg-eNg�npvfg
~5��oUn(s�qteN{�w�oUepg�oU�5w(gI}�n��p� npvfg�ot}u`�{1oUn��DgI��qd}fad`�}fain(q�ateNqdcf~2�xcfgKæ×����ot��gt�zwpvfq¬��w@o�wN��`badv�n��5`�otw�n(q¬�roUeN�5w
w(gIoUeN�
vu`�}fa${¥qteNg�`�}8npvfg4á�² Ç�c5ot�feNot}�n-����vu`��
v��rotwinpvug�Ç�cuot�ueNot}+nS��vug-epg¥`bnSs?qdcu}5�8npvfg¥~5��oUn(s�qteN{à`�}
`bnpw�n(eNot`�}5`�}fa1n(e
`�ot��w-j�Í�q¬��g-�tg-e&�ªqd}u��g¥`bnSw(gIoUeN�
vfgIwinpvfg4Ç�c5ot�feNot}�n�ot}u�8�fq gIwS}fqtn��O}u�¤npvfg4~5��oUn(s�qteN{$�B`bn
�Bg-ad`�}uw�o¥e
ot}u�fqd{Ög�Äz~5�bqteNoUnp`bqd}¿qtsµnpvfg�wpcfepepqdc5}u�u`�}fa�epg-ad`bqd}Fj

¦�vug�ot}u`�{1oUnµs�epqd{ atepqdcf~Q����ot��gt�t��vugI}�wpcu�z«­gI��n(gI��n(qi¦ªgIwpn�ÌÀ����vfg-epgrnpvfgratqdot� ��q �-oUnp`bqd}Q`�w��Nvuot}uatgI�
s�epqd{Ýnpvfg©n(e
ot`�}u`�}fa�n(eN`�ot��w��p��w(~BgI}u�5w���qd}uwN`��fg-eNoU�5��g�np`�{¥g�`�}¶npvfg©á�²<Ç cuot�feNot}�n2����vfg-epg©`�n�s�qdcu}u�¶npvfg
`�}�� `�wp`b�5�bg�~5��oUn(s�qteN{Ò`�}$npvfg�n(e
ot`�}u`�}fa4n(eN`�ot��w��pjrÍ�q¬��g-�tg-eI�FoUs�n(g-e�s�eNcu`bnp��gIwpwp�by2w(gIoUeN�Nv5`�}fa�npvu`�w�Ç�c5ot�feNot}�n-�5`bn
`�}u`�np`�oUn(gIw�o¿e
ot}u�fqd{Ïg�Äz~5�bqte
oUnp`bqd}0ot}u�0��y[�
vuot}u��gt���O}u�5w�npvfg�~O��oUn(s?qte
{¨`�}0npvfg1�u`�oUatqd}5ot���by8qt~u~Bqdwp`bn(g
Ç cuot�feNot}�n-�uotw�w(g-gI}�`�}$_�`badcfepg¥�-ÃzjlÑ j

¦µgIw(n�Ì vuotw4��`bn(np�bg2g�¯DgI��n¥qd}Énpvug�ot}5`�{�oUnQqts�npvfg��xcfg�Å
qd}5�by0�-oUn(g-atqtepytjÉ��w4npvugIw(g$ot}u`�{�oUnpw¥vuo&�tg
�bgIoUeN}ugI�8n(q¿�u`bepgI��np�by�oU~u~uepqdot�
v�npvfg¥atqdot�:��}fq${�oUn(n(g-e���vfg-epg¥`bn�`�w-�Fnpvug�ot}u`�{�oUni`�}8npvu`�wSn(gIw(n��u`bepgI��np��y
oU~u~ueNqdot�NvfgIwSnpvfg4�z`�wp`b�O�bg�~5��oUn(s?qteN{¿�BotwSqt�Ow(g-ep�tgI��`�}¤_�`badcfepg$�-ÃzjlÑ j¹9Swp`�}ua©qdcfeiatqdot��wpgI�bgI��np`bqd}�{¥gI�
vuo�Å
}u`�wN{$��npvfg1ot}5`�{�oUnis�epqd{Ïnpvfg1����ot��g�ÅkA�ot}u�fqd{ÏateNqdcf~[gI}fadoUatgIwQ`�}[o¿wpy w(n(gI{1oUnp`���w(gIoUeN�
v0s�qte�npvfg1atqdot�
�bqz�-oUnp`bqd}Fj*��w��-ot}4�Bgrqt�5w(g-ep�tgI�$�:ot}5��g�Äz~BgI��n(gI�B��`bn�w(~BgI}u�uwªepqdcfadvu�by�gIÇ�cuot�zot{¥qdc5}+npw*qtsOnp`�{¥gxw(gIoUeN�Nv5`�}fa
s�qte�npvfg�~5��oUn(s?qteN{ `�}�gIot�Nv¤qts�npvugis?qdcfe�Ç�cuot�ueNot}+npwIj�¦�vu`�wx`�w�g�Ä ~BgI��n(gI�¿�BgI�-otcuwpg�`�}�npvfgIw(g�g�Äz~Bg-eN`�{¥gI}�npw
npvfg�ot}u`�{�oUnpwSgI}u��qdcu}�n(g-e�atqdot��w�`�}�qd}fg¥qts�s�qdcfe��u`b¯Dg-epgI}�ni~Bqdwp`bnp`bqd}5w�`�}8gIot�
v[n(eN`�ot�:jQ��wigIot�
v[qts�npvugIw(g
~Bqdwp`bnp`bqd}5w�`�w¥`�}Yo��5`°¯Dg-eNgI}+n4Ç�c5ot�feNot}�n-��npvfg¿ot}u`�{�oUn4epgI{¥gI{��Dg-e
w�s�qdcfe¥atqdot����q �-oUnp`bqd}5w-�@qd}fg¿`�}YgIot�
v
Ç cuot�feNot}�n-j
A�gIwpcu�bnpwiqts�npvug�~Bg-eps?qte
{�ot}u��g�qtsxnpvfg2ot}u`�{�oUnpw�qd}0¦µgIw(n��à����vfg-eNg�npvfg1~O��oUn(s?qte
{Ï`�w�oU�5wpgI}+n��ioUepg



ktktÙ

P/R

Test

C+P

B

P C

A B A

_�`badcfeNg4�-ÃzjlÑ ¦µeNo¬«­gI��n(qte
`bgIw�s�qd���bq&�rgI�2��y©npvfg�ot}u`�{1oUnpwrwNvfq&��}$`�}©_�`badcuepgQ�-ÃzjßÞ��5qd}
npvfgI`be��5e
w(n�n(gIwpn�n(e
`�ot�:j�¦��rq©qts�npvfg¥ot}u`�{�oUnpwSoUepg4~Bg-eps�qteN{�`�}ua©¦µgIw(n
� ��vu`��bgSnpvfgiqtnpvug-e�n��rq©oUeNg�~5oUepnp`��-`�~5oUnp`�}fa4`�}$¦µgIw(n�Ì�j

wpcu{1{�oUeN`b±-gI�×`�}È_�`badcuepgY�-Ãzjlh j´Ú�n$�-ot}×�Dg¤qt�5w(g-ep�tgI�Ønpv5oUn©�r��ot��g�ot}u�Ø��cfgJæ¨�r��ot��g¤g�Äz~Bg-eN`�{¥gI}�npw
`�}u�5`��-oUn(g�o�w(n(eNqd}fa�w(~5oUnp`�ot���5`�otwin(q¬�roUe
�uw�npvug�n(eNot`�}u`�}fa$Ç�cuot�ueNot}+n©�:¦]A��p��`:j�gtjb�µnpvugIw(g1ot}u`�{1oUnpw�w(~BgI}u�
{�o�Äf`�{Qcu{|np`�{¥g�w(gIoUe
�Nvu`�}ua�`�}4npvfg�Ç cuot�feNot}�n@`�}4��v5`��Nv4npvfg�atqdot�5�rotw@~uepgIw(gI}�n��ucfe
`�}fa�n(eNot`�}u`�}uafjªÜØvu`��bg
npvfgrs?qte
{¥g-e*qt�5w(g-ep�UoUnp`bqd}Q`�wµ��qd}5wp`�w(n(gI}�nµ��`bnpv�npvug�epgIwNcu�bnpwµqts5Î�qteNeN`�w-��npvfgx��oUn(n(g-e@`�w�o�wpcuep~ueN`�wpgtj�Í�q¬��g-�tg-e&�
npvu`�w�`�w�o©�u`�epgI��n�epgIwNcu�bn�qts�qdcue�`�{�~5�bgI{¥gI}�npoUnp`bqd}¤qts�npvfg¥��cfgEæ�����ot��g�g�Äz~Dg-e
`�{¥gI}�n-�O��vug-epg��rgQot���bq&�rgI�
qdcfeQot}u`�{�oUnpw�n(q¤cuw(g©npvfgI`be�wp~5oUnp`�ot����gIoUeN}u`�}fa¿{�gI�Nvuot}u`�wp{�w�n(q��bgIoUeN}¶o¿~5��ot��g©{�oU~0g-�tgI}¶npvfqdcfadv¶npvfg
~5��oUn(s�qteN{ ��qte�atqdot���¥�rotw2�z`�wp`b�5��gtj ¦�vfg-epg8`�w2o0~BqdwpwN`b�5`���`�n�y0npv5oUn�`�}Ènpvfg�~uepgIw(gI}5��g¤qts�eNgI��`�oU�5�bg�atqdot�
�fgIwp��e
`b~unp`bqd}uw���gtj�afjb�f�z`�wp`b�5��g�~5��oUn(s�qteN{��p� ~5��ot��gi�bgIoUe
}u`�}faQ{�oIy2}fqtnx�DgS}fgI��gIwpwNoUepy©ot}u�2npvfgiot}u`�{�ot��wr{�oIy
wp`�{�~5�by��Bg�c5wp`�}fa�adc5`��uot}u��g�Å
npo�Äzqd}��BgIvuo&� `�qteNw�n(q��u`bepgI��np�byioU~u~5epqdot�Nv�npvfg��z`�wp`��5�bg*atqdot�:j*¦�vu`�w�v�y ~DqtnpvugIwp`�w
epg-adoUeN�5`�}fa��u`°¯Bg-epgI}u��gIwS`�}�~5��ot��g4�bgIoUeN}u`�}fa©`�}�npvfg4~ueNgIw(gI}u��g4qte�oU�5w(gI}u��g4qts�epgI��`�oU�5��g��-cfgIw-�FeNgI{�ot`�}uw�n(q
�Bg�w(npcu�u`�gI�©�z`�o¥oU~u~5epqt~ueN`�oUn(g���qd{�~5cfnpoUnp`bqd}uot�ª{¥q �ugI��`�}faQg�¯DqteNnpw-j

Ú�n��-ot}�ot��wpq¥�DgSqt�5wpg-ep�tgI�¿s�epqd{Ö_�`badcfepg��-Ãzjlh¥npvuoUn�����ot��g�ÅkA�ot}u�fqd{Âot}u�¤�xcfg�Å
qd}5�by©ot}u`�{�oUnpw�w(~BgI}u�
epqdcfadv5�bySgIÇ�cuot��ot{¥qdcu}�npw�qtsfnp`�{¥g�wpgIoUeN�Nvu`�}fa�npvfgrs?qdcueµÇ cuot�feNot}�npw-j*¦�vu`�w�v5oU~u~BgI}uwF�BgI�-otcuw(g�npvfg�ot}u`�{�oUnpw
cuw(g�npvfgSatqdot��w(gI��gI��np`bqd}�ot�batqteN`bnpvu{ n(q�w(yzw(n(gI{�oUnp`��-ot���by1w(gIoUe
�Nv$npvfgS~Bqdwpwp`��5�bg�atqdot�F�bqz�-oUnp`bqd}uwIj�mz`�}u��g�npvfg
ot}u`�{1oUnpw�vuoI�tg�gI}u��qdcu}�n(g-epgI�$atqdot��w�`�}�gIot�Nv¿qts�npvfgis�qdcfe�Ç cuot�feNot}�npw��ucfeN`�}fa�n(e
ot`�}u`�}faf�znpvu`�wrwpy w(n(gI{1oUnp`��
w(gIoUeN�
v¿~ueNq ��gI�ucuepgi{�oUÆtgIw�npvfgI{ w(gIoUeN�
v�`�}�npvfgis�qdcfe�Ç cuot�fe
ot}+npw-j

ÜØvfgI}©qdcferot}5`�{�oUnpw@�rg-epgSwpcf�z«(gI��n(gI��n(q4¦µgIw(nrÌ�� ��g�qt�5w(g-ep�tgI�©�BgIvuoI�z`bqteNw�eNoUnpvfg-exwp`�{�`���oUe@n(q�npvuqdw(g



ktkdÞ

T
im

es
te

ps
 s

pe
nt

 in
 e

ac
h 

qu
ad

ra
nt

A/L

A/L

NW

SW

NE

SE

OP

A/R

    
0

25

50

75

100

A/R

TR

SW
NW

OP

C+P P/RPlace Cue

NE SE

TR

_�`badcfeNg4�-Ãzjlh �*g-eps�qteN{�ot}u��g�qd}1¦µgIw(n���jdÍS`�w(n(qtateNot{ wpvfq¬��w@npvfg��ucfeNoUnp`bqd}�qtsFnp`�{¥g
w(~BgI}�n���ySnpvfg�ot}u`�{�oUnpwµ`�}igIot�NvQÇ cuot�feNot}�n-jµÍ�g-epgr¦]A¶`�wªnpvfg@n(eNot`�}u`�}fa
Ç cuot�feNot}�n-����RE��ot}5���KREAØoUepg�npvug�ot��«(ot��gI}�n�Ç cuot�fe
ot}+npw�n(q�npvfg��bg-s�n
ot}u�Êe
`badv+n¥eNgIw(~BgI��np`b�tgI�byt��ot}5�'	�� `�w4npvfg¿qt~u~Bqdwp`bn(g$Ç cuot�feNot}�n�s�qte
atepqdcf~Ow��xcfg]æÊ�r��ot��g�ot}5���r��ot��gtjµ_5qte�npvug�qtnpvfg-e�atepqdcf~5w�Ç cuot�feNot}�npw
oUepg���oU�DgI��gI�©á�Ü �5á�²��Om ²��uot}u�¤m Ü j

qt�5w(g-eN�tgI�¡� yÈÎ�qteNeN`�w-jÎA�gI{¥gI{��Bg-e©npvuoUn2`�}È¦ªgIwpn2Ì��r����ot��g�ot}u�×�xcugEæ�����ot��g¤eNoUnpw©��g-epg¤n(gIw(n(gI�Ø`�}
gI}�� `beNqd}u{¥gI}�npw���`bnpv0npvug©~5��oUn(s?qteN{Ý`�}¶npvfg$Ç�c5ot�feNot}�nQ�u`�oUatqd}uot���by8qt~u~Bqdwp`bn(g2npvfg�Ç�c5ot�feNot}�nQ`�}¶��vu`��Nv
npvfg�~5��oUn(s�qteN{Ò�xotw�~O��ot��gI�¤�5cfeN`�}fa4n(eNot`�}u`�}fafj����bnpvfqdcfadv�npvu`�w��
vuot}fatg4�u`��¿}fqtnSo�¯BgI��n�qdcfei�xcfgEæ��r��ot��g
ot}u`�{1oUnpwiwp`bad}u`°�D�-ot}+np�byt�Dnpvfg¥ot}u`�{1oUnpwi`�}�npvfg4����ot��g4g�Äz~Dg-e
`�{¥gI}�n�w(~BgI}�ni��qd}uwp`��fg-e
oU�5�bg�np`�{¥g¥w(gIoUeN�Nv5`�}fa
`�}�npvfgI`be�n(e
ot`�}u`�}fa©Ç�cuot�ueNot}+n��Bg-s?qtepg�gI{��OoUepÆ `�}fa�qd}�o1eNot}5�fqd{Âg�Äz~5�bqte
oUnp`bqd}¿qts�npvfg4oUepgI}uozj�Í�q¬��g-�tg-e&�
qd}u��g¿npvug$~5��oUn(s�qteN{ �rotw1s?qdc5}u�Ê`�}Ê`bnpw¥}fg-� �bq �-oUnp`�qd}F��npvfgIwpg�ot}u`�{�oUnpw¥Ç cu`��NÆ ��y¶cf~F�uoUn(gI�ÉnpvfgI`�e¥atqdot�
epg-~ueNgIw(gI}+npoUnp`�qd}¿ot}u�¿��qdcu���¿�u`bepgI��np��y©oU~u~ueNqdot�Nv$npvu`�w�}fg-�³atqdot����q �-oUnp`bqd}�`�}$wpcf�5wpgIÇ�cfgI}�n�n(eN`�ot��w-j

¦µgIw(n�Ì s?qte¥npvfg$�r��ot��g�ÅkA�ot}5�fqd{ ot}u�¡�xcfg�Å
qd}5�by[eNoUnpw¥`�}��tqd�b�tgI�ÉÆtg-g-~5`�}fa8npvfg$~5��oUn(s�qteN{Ý~Bqdwp`bnp`bqd}
��qd}uw(npot}�n�ot��epqdwNwxnpvfgin(gIw(np`�}fa4n(eN`�ot��w-j�����npvfqdcfadv�npvu`�wrg�Äz~Bg-eN`�{¥gI}�nr�5`���}fqtn�ot�bn(g-e�npvfgS�BgIvuoI�z`bqteNwrqts�npvfg
�xcfg�Å
qd}5�by¤ateNqdcf~��ªnpvug©ot}u`�{1oUnpw�`�}�npvfg1����ot��g�ÅkA�ot}u�fqd{Õatepqdcf~[�rg-epg©oU�O�bg¥n(q¤�fgI��eNgIotw(g1npvfgI`�e�gIwp�-oU~Bg
��oUn(gI}u�-`�gIw���qd}uwp`��fg-eNoU�5�bytj*¦�vu`�w@vuoU~u~BgI}fgI�¥�BgI�-otcuwpg�npvfg�atqdot�D�bqz�-oUnp`bqd}2}fq&�À�DgI�-ot{�g�~uepgI�5`���npoU�5�bg��:otwr`bn
�xotw�Ætg-~unr��qd}uw(npot}�n�ot��epqdwNw�n(eN`�ot��w��p�d��`�npv¥npvfg�eNgIwpcu�bn�npvuoUn�npvfg��r��ot��g�ÅkA�ot}5�fqd{Ðot}u`�{�oUnpw���qdcu�����u`bepgI��np��y
oU~u~ueNqdot�Nv¿npvugiatqdot�ªotw�npvugI`be���qdcu}�n(g-ep~5oUepnpw�`�}�npvfg��r��ot��gig�Ä ~Bg-eN`�{¥gI}+n�v5ot�¿�fqd}fgigIoUeN��`bg-eIj



ktktÑ

#@ÉFå���å�ç Ê¿í?ô&ë+÷ªô&ô&í��Oð
Ü�g�v5oI�tg�c5w(gI��npvfg���qd{¥~5cunpoUnp`bqd}uot��{¥qz�fgI�Bqts*w(~5oUnp`�ot�F��gIoUeN}u`�}fa¥�fg-�tgI��qt~DgI�$`�}��xvuoU~un(g-e�ÑQn(q©wp`�{4Å

cu��oUn(g¥npvug��BgIvuoI�z`bqteNot��g�Äz~Bg-eN`�{¥gI}�npwSqtsi�:Î�qteNeN`�w-���IhtÑz���pj�Ú�n�{�oIy8�Bg¥qt�5w(g-eN�tgI�[npvuoUn�qdcue�epgIwpcu��npw�oUepg
eNoUnpvfg-e�wp`�{�`���oUe@n(q4npvfqdwpgS`�}�npvfgSg�Äz~Dg-e
`�{¥gI}�npw�qtsªÎ¤qtepeN`�w-j�¦�v�c5w-��o4{¥g-n(eN`���w(~OoUnp`�ot�5eNg-~uepgIw(gI}�npoUnp`bqd}�v+y�Å
~BqtnpvfgIwp`�wI��otw�cu}5�fg-eN��`bgIw�qdcfe�vu`b~u~Bqz�-ot{¥~5ot�d{¥qz�fgI�:�U�-ot}4�Bg�cuwpgI��n(qSg�Äz~5��ot`�}�npvfgx�roUn(g-e(Å�{1oU±-g��DgIv5oI�z`bqteNw
qts*eNoUnpw-j

Ú­}¿qdcfe�qt~5`�}5`bqd}F�unpvfgQ{¥qdw(n�`�{¥~Bqtepnpot}�n���qd}�n(eN`b�5cfnp`�qd}$qts@qdcfe���qtepÆ$�xotwS`�}¿npvug��fg-�tgI�bqt~O{¥gI}+n�qts�o
{¥gI�
vuot}u`�wp{ n(q�epg-~ueNgIw(gI}+ni{Qcu�bnp`b~O�bg�atqdot���bqz�-oUnp`bqd}uw-�B��v5`��Nv¤�rotwi}ug-gI�fgI�8`�}�npvugQ�r��ot��g�ÅkA�ot}5�fqd{ ot}u�
�xcfg�Å
qd}5�by�g�Äz~Dg-e
`�{¥gI}�npw-j*Ú�}�qteN�ug-ern(q�wN`�{�c5��oUn(gSnpvfgS����ot��g�ÅkA�ot}u�fqd{Ög�Äz~Dg-e
`�{¥gI}�npw�qts*Î¤qtepeN`�w-� �rg�ot��w(q
vuot�$n(q2ot�u�fepgIwNw�ot}fqtnpvfg-e�`�{¥~Bqtepnpot}�n�`�wpwpcugt�u}uot{¥gI�byt�5vuq&� �uq1ot}u`�{�ot��w��Nvfq qdw(g�npvug�atqdot�ªn(q2oU~u~uepqdot�
v
`bs�npvfg-y�v5oU~u~BgI}8n(q$epgI{¥gI{��Dg-e�{�cu��np`b~5�bgQqd}fgIwW+ËÚ�}[ot}5w(��g-e�n(q$npvu`�wiÇ cfgIw(np`bqd}F�ª��g1�ug-�tgI�bqt~BgI��o�atqdot�
w(gI�bgI��np`�qd}${¥gI�Nvuot}5`�wp{ÖnpvuoUn��
vfqdw(g�npvfg�{�qdw(n�epgI��gI}�np�by1�z`�wp`bn(gI�2atqdot�ªn(q�oU~u~uepqdot�
v��5eNw(n-j*Ú�sªnpvfg�ot}5`�{�oUn
�u`��1}fqtn@�O}5��npvfg�atqdot�DoUn�npvu`�w��bq �-oUnp`�qd}F��npvug�}fg�Äzn�atqdot�Dn(q��z`�wp`�n@�rotwr�Nvuqdw(gI}2�5otw(gI��qd}2oQ��qd{��5`�}uoUnp`bqd}
qtsBnpvfg�½
¾U¸IÓ�Ô+º-¸O½
º�otwpwpq �-`�oUn(gI�1��`bnpv¥gIot�
v1atqdot�O�bqz�-oUnp`bqd}��:��qdcu}�n@qtsBnpvfg�} cu{��Bg-e@qtsBnp`�{¥gIw�npvfg�atqdot�5�xotw
npvfg-epg4��vugI}¤npvug4ot}5`�{�oUni}uoI�z`badoUn(gI�8n(q¿`bnS`�}�npvfg4~5otw(n���ot}u��`�npw4Ôt·�¼�¹
ûU¸O½
ºis?eNqd{ npvug��-cfepepgI}�n�ot}5`�{�oUn
~Bqdwp`bnp`bqd}�j
	Scue�epgIwpcu�bnpwxcuwN`�}fa4npvu`�w�{¥gI�
vuot}u`�wN{ �-�bqdw(gI�by©~5oUeNot���bgI�Dnpvfgi�BgIvuo&� `�qteNwxqt�5w(g-ep�tgI�¿��y�Î�qteNeN`�w-�z��vu`��Nv

�-otcuw(gIwxcuw�n(q4��qd}5�fg-e���vfg-npvfg-e�wp`�{�`���oUe@atqdot�Bw(gI�bgI��np`bqd}�{¥gI�
vuot}u`�wN{�w�{1`badv+nr�Bg�gI{¥~O�bq&ytgI�2� y�npvfg�eNoUnpw
`�}1npvfg��xoUn(g-e(Å�{�oU±-gtj�Ú�}©s�ot��n-� qdcfex��qd{¥~5cfnpoUnp`�qd}uot�5s�eNot{¥g-�rqtepÆ��-ot}2�Bg�gIotwp`���y4c5w(gI�1n(q4`�{¥~O�bgI{¥gI}�n�ot}u�
n(gIw(nQ�u`°¯Bg-epgI}+n�v+y ~BqtnpvfgIw(gIw�qtsxatqdot�rw(gI�bgI��np`bqd}��µ��v5`��Nv[�-ot}¶vfgI�b~[s�cfepnpvug-e�qdcfe�cu}5�fg-eNw(npot}u�5`�}fa�qtsxatqdot�
w(gI�bgI��np`�qd}$~uepqz��gIwpw(gIw�`�}$}uoI�z`badoUnp`�}fa©ot}u`�{�ot��wIj

#@ÉFå���å�çFå
# è©ézê�ìfï&é�!�áo�OóEÞ
�|} cu{��Bg-e�qts*epgIw(gIoUe
�Nvfg-eNw�vuoI�tgQ�fg-�tgI�bqt~BgI�¿��qd{¥~OcfnpoUnp`bqd}uot��{�q �fgI��wxn(q©wp`�{Qcu��oUn(gSnpvfg��DgIv5oI�z`bqteNot�

g�Äz~Dg-e
`�{¥gI}�npw�qts@Î¤qtepeN`�wQ�(�IhtÑz���pj�Í�g-epgQ��g���`����ª�fgIwp��eN`b�Bg�o©s?g-� npvuoUnSot��w(q©oU~5~DgIoUe�n(q2�Dg�`�}uw(~5`�epgI����y
vu`b~5~Dqz�-ot{¥~5ot�D�uoUnpozj

Ìx��cu{Ðot}u�1���u�Bqtn(n��fg-�tgI�bqt~BgI�©o�{¥qz�fgI�fqts�vu`b~5~Dqz�-ot{¥~5ot�zw(~OoUnp`�ot�5�bgIoUe
}u`�}faf�t��v5`��Nv¥�xotwr�fgIwp��eN`b�BgI�
`�}�m gI��np`bqd}¿Þ�jl® j��Uj@Ú­}1npvfgI`�er{¥qz�fgI�:� �bqz�-oUnp`bqd}uw���g-epgS�fgIwp��e
`b�BgI��� y¥~5��ot��gS��gI���5ot��np`b�z`bn�y1ot}u�©npvfg�ot}5`�{�oUn
��qdcu���×�bgIoUeN}×~5oUnpv5w©npvuepqdcfadvÀnpvfg8gI}+�z`bepqd}u{�gI}+n2��yÀ�Nvuot}fad`�}fa¶npvug�w(yz}uoU~unp`��¤��qd}u}ugI��np`bqd}uw2�Bg-n��rg-gI}
�u`°¯Bg-epgI}�n�~5��ot��gx�5gI���uw-jªÚ­}¥npvfgI`�e@wp`�{Qcu��oUnp`bqd}QqtsDnpvfg�Î�qteNeN`�w��xoUn(g-e(Å�{�oU±-gt� npvfg�ot}u`�{�oUnpw�`�}u`bnp`�ot���by�{¥q¬�tgI�
eNot}u�uqd{��by0npvuepqdcfadvÉnpvfgI`be1gI}+�z`bepqd}u{�gI}+npw-jÉÍ�q&�rg-�tg-eI��npvfgy�f¦�� {¥gI�Nv5ot}u`�wp{ cuwpgI�Ê��yYnpvfg¿ot}u`�{�oUnpw



ktkth

�Nv5ot}fatgI�$npvfgiw(yz}uoU~unp`����rgI`badv+npwx�Bg-n���g-gI}�~5��ot��g��OgI���uwxwpcu�
v©npv5oUn��-cfepepgI}�nrot��np`���oUnp`bqd}5wxgI}u��q �ugI��~5��ot��g
�bqz�-oUnp`bqd}uw�s�cfepnpvfg-eiotvfgIot�8qd}�npvfg4~5oUnpvFj�¦�vfg4ot}u`�{�oUnSnpvfgI}8}uo&� `badoUn(gI�[n(q&�xoUeN�uwSnpvfg4~Bqdwp`bnp`bqd}���qz�fgI�
� y¤npvfg1~5��ot��g1��gI����ot��np`b� `�n�y�oUn�ot}�y�ad`��tgI}[~5��ot��gtj©¦�vu`�wiwp�
vfgI{¥g1��gI��n(q¿npvfg1��gIoUeN}u`�}fa�qtsxepqdcfn(gIw�npvuoUn
npvfgQot}u`�{�oUn���qdc5���¿s�qd���bq¬� n(q1eNgIot�Nv�npvfg�atqdot�
j�Í�q¬��g-�tg-eI�Bnpvfg�epgIw(gIoUeN�
vfg-eNw�qd}u�by$wp`�{Qcu��oUn(gI��npvfg��r��ot��g
g�Äz~Dg-e
`�{¥gI}�nrqts�Î¤qtepeN`�w�ot}5�¿�u`��$}fqtn�~5epq&�z`��fg�ot}�y$ot�-��qdcu}+npw�qts*npvfgiqtnpvfg-e�g�Äz~Bg-eN`�{¥gI}�npw-j

mzv5oUep~$g-n�ot�:j��(�IhthtÙ��xwN`�{�c5��oUn(gI��npvfg��r��ot��g�ot}u������ot��g�ÅkA�ot}u�fqd{Òg�Äz~Bg-eN`�{¥gI}�npwxqts�Î�qteNeN`�w�cuwN`�}fa�o
{¥qz�fgI�ª�ug-�tgI�bqt~BgI��� y�Ìrepq&��}¤ot}u��mzvuoUeN~¶�(�Ihtht���pj�¦�vu`�w�{¥qz�fgI���xotwS�fgIwp��eN`��DgI�¤`�}�mzgI��np`bqd}[Þ�jl® j��Uj�Ú­}
npvfgI`be�{�q �fgI�
�fepgI��gI}+np��y2ot��np`b�tgQw(yz}uoU~5w(gIwx�Bg-n��rg-gI}¿npvug�vfgIot�zÅ��u`�epgI��np`bqd}$ot}u�¿} cu�-�bgIc5w�ot�-�-cu{��BgI}uw���gI����w
�rg-epg�w(n(epgI}fatnpvugI}fgI����vfgI}8npvfg¥ot}u`�{1oUn�gI}5��qdcu}+n(g-eNgI��o�atqdot���bq �-oUnp`�qd}Fj�¦�v5`�w���gI�¤n(q$npvug4otwNw(q �-`�oUnp`bqd}
qtsS{¥qtn(qte¥epgIw(~Bqd}uw(gIw4��`bnpvÉoU~u~uepqt~ue
`�oUn(g2wpgI}uw(qtepyYw(np`�{Qcu��`:��wpcu�
vÊnpvuoUn¥w(gIÇ cfgI}u��gIw¥qtsS{¥qtn(qte�ot��np`bqd}5w-�
n(eN`batatg-eNgI�Ø��y×w(gI}uw(qtepy×w(np`�{Qcu��`:���rqdcu���Ø�bgIot�Ønpvug8ot}5`�{�oUn�n(qÊnpvfg8atqdot���bqz�-oUnp`bqd}Fj ���bnpvuqdcfadv×npvfgI`be
epgIwpc5�bnpw@�-�bqdw(gI��y4{1oUnp�Nv©npvfqdw(g�qts��:Î¤qtepeN`�w-�D�IhtÑz���p�f`�w@}fqtnr�-�bgIoUe�vfq¬�À{Qcu�bnp`b~O�bgxatqdot��w@�rg-epg�`�}u��qtep~BqteNoUn(gI�
`�}¤npvfg4w(y wpn(gI{ ��s?qteSnpvfg4����ot��g�ÅkA�ot}u�fqd{ g�Äz~Bg-eN`�{¥gI}�n��rqteivfq¬�|npvfg¥ot}u`�{�oUnS}uoI�z`badoUn(gI�Ê�:�u`��¤`bnScuw(g4o
�fg-n(g-eN{1`�}u`�w(np`���w(n(e
oUn(g-aty$qte�o�}fqd}zÅ��ug-n(g-eN{�`�}u`�w(np`���{¥gI�Nvuot}5`�wp{ n(q1�
vfq qdw(g�npvfg�ot��np`�qd}¿n(q�~Bg-eps�qteN{��pj
A�gI��gI}+np�byt�"A�gI�u`�wpv�ot}u��¦ªqdcuepg-n(±-Æ�yY�(�IhthtÑ���vuo&�tgQ~5epq&�z`��fgI��o���qd{¥~uepgIvfgI}5wp`b�tg�ot�-��qdc5}+niqts@eNq �fgI}�n

w(~5oUnp`�ot�µ�bgIoUe
}u`�}fa2ot}u�¤{�gI{¥qtepy¿� y�wpcfatatgIwpnp`�}fa2npvuoUnSnpvfgQv5`b~u~Bq �-ot{�~5cuw�~5oUeNnp`��-`b~5oUn(gIw�`�}¤�Dqtnpv��bqz�-ot�bg
otw���gI���µotwQ»(¾��f¹�º��z�Nû�¼IºpÔ4�bgIoUeN}5`�}fa1qts�w(~5ot��gtj�Ü×vu`��bg�npvfg4�bqz�-ot�bg�Å
�5otw(gI���bgIoUeN}5`�}fa1��qd{¥~Bqd}fgI}�nS`�w�e
oUnpvfg-e
wp`�{1`���oUe�n(q�npvfgQqd}fg¥`�}¿npvugI`be�gIoUe
��`bg-e���qtepÆY�
A�gI�u`�wpv B ¦µqdcfepg-n(±-Æ yt�@�IhthtÙ��p��npvfgQepqdcfn(g�Å
�5otw(gI����gIoUeN}u`�}fa
��qd{¥~Bqd}fgI}�n�`�wµo�}fg-�Éot�u�u`bnp`bqd}�jª¦�vu`�wªg�Ä n(gI}5wp`bqd}Qcuw(gIwµnpvfg�����®�epgI�-cfepeNgI}+n���qd����oUn(g-eNot��w�n(qSw(n(qtepgxw(~BgI�-`°�O�
~5oUnpvuwx��epqdcun(gIw��Fn(eNoI�tg-eNwpgI�4��y�npvugxot}5`�{�oUn-�tot}u�Q~5��o&y w�ot}¥`�{¥~Bqtepnpot}�nªepqd��gr`�}�n(eNot}uwps?g-epe
`�}fa�npvfgIwpgreNqdcfn(gIw
n(q1úb¾U¸�_s��¹�º-»WI ¼�¹
¾U»­û�_�º��z`�o4¼
úb¾��¡½
¾U»�¹�·:½NûtúDú�ºpût»
¸u·�¸�_dj29�wN`�}fainpvu`�w�npvfg-qtepyt� npvfg-y�vuo&�tg�}fqtn�qd}u�by4g�Ä ~O��ot`�}fgI�
npvfg�~Dg-eNs?qteN{1ot}u��g�qtsfnpvfg�eNoUnpw�`�}�npvfgrÎ�qteNeN`�w��xoUn(g-e(Å�{�oU±-gt�+�5cfnµot��w(q�~uepq¬� `��fgI��ot�-��qdcu}�npw�qtsµûU¸5¹�º-»­¾ _t»(ûdÔ+º
ot}u��»pº-¹�»(¾Ä_d»­ûdÔ�ºSot{�}fgIwp`�o¥�-otcuw(gI�$� y2v5`b~u~Bq �-ot{�~5ot�B�bgIwp`bqd}uwIj

#@ÉFå���å�çFå�æ �F÷µù5ùOé�ôIï¬í��Oðµô1ì5ð%!Àò�ó¬é�!�í�ëtï�íe�Dðªô
���bnpvfqdcfadv8�rg�vuo&�tg�wpcu�-��gIwpw(s�cu����y�wp`�{Qcu��oUn(gI�8ot����npvfg¥s�qdcfeSg�Ä ~Bg-eN`�{¥gI}+npwSqtsrÎ�qteNeN`�w¥�(�IhtÑz���p��npvfg-epg

oUepg�w(np`�����o¤} cu{��Dg-e�qts�`�wpwpcugIw�npvuoUn4{�c5w(n��Bg1g�Äz~5�bqteNgI�0ot}u�¶g�Ä ~O��ot`�}fgI�F�*`�}u�-��cu�u`�}fa${¥gI�
vuot}u`�wN{�w�s�qte
atqdot��w(gI��gI��np`bqd}$`�}2eNoUnpw-j�Ú­}�npvfgSs?qd���bq&��`�}fa��rgiwpcfatatgIw(n�o4s�g-�Ëg�Äz~Dg-e
`�{¥gI}�npw�npv5oUn��-ot}��DgS~Bg-eps�qteN{¥gI�2`�}
npvfgSÎ�qteNeN`�w@�xoUn(g-e(Å�{�oU±-g�ot}5�©vfq¬�Ønpvfg-y1{�`badv�n�ot�5�1n(qQqdcferÆ }fq¬���bgI�fatg�qtsªw(~OoUnp`�ot�5�bgIoUe
}u`�}fa�~5epq ��gIwNw(gIw
`�}$ot}u`�{�ot��w-j



kt®UÃ

��Ü�ö@é ó�í
�¶é ðDïÎ#Nâ ¦�vfg�g�Ä ~Bg-eN`�{¥gI}+npot��w(g-npcf~ØqtsQÎ�qtepe
`�w©�-ot}Ø�Bg¤gIotwp`��by¡c5w(gI�¡n(qÉ�tg-eN`�s?y³úbût¹�º-¸5¹
ú�ºpûU»�¸u·�¸�_S`�}¥npvfgIwpg�eNoUnpw-j�¦�v5`�w@�-ot}©�Dg��fqd}fg�� y4epg-~BgIoUnp`�}fa�npvfg�g�Ä ~Bg-eN`�{¥gI}+npw@��`bnpvfqdcfn~`O»(º1��¹�»(ûU·�¸u·�¸�_�npvfg
eNoUnpw-jiÚ�s�npvfg4gIwp�-oU~Bg¥��oUn(gI}u�-`bgIw�qts@e
oUnpwi`�}�npvug�gIoUeN��y¿n(eN`�ot��w�qts@npvfg¥}fg-�|g�Äz~Bg-eN`�{¥gI}�n�oUepg2¼�·�_d¸u· Ór½NûU¸5¹�ú�X
�:`�}Yo8w(npoUnp`�w(np`��-ot�xw(gI}5w(gU�S��oUepatg-e4npvuot}Ynpvfqdw(g2qt�5w(g-ep�tgI�É� y0Î¤qtepeN`�w-�*�rg$�-ot}Y��qd}5�-��cu�fg©npvuoUn4eNoUnpw¥oUepg
`�}u�ug-gI�¤�-oU~5oU�O�bg4qts���oUn(gI}�n��bgIoUeN}u`�}uafj�Ú­}�npvu`�wS�-otw(g4��g��-ot}8��qd}u�-��cu�fgQnpvuoUni~uepg�Å
n(eNot`�}u`�}fa1ot���bq&�rgI�8npvfg
eNoUnpw�n(q1�bgIoUeN}$otw(~BgI��npw�qtsµnpvfgI`�e�w(~5oUnp`�ot�BgI}��z`bepqd}u{¥gI}�n�`�}�npvfg�oU�5w(gI}u��g�qts�atqdot��w��:}fq�~5��oUn(s�qteN{��pj
��Ü�ö@é ó�í
�¶é ðDï1æ"â ÜØvuoUn��rqdcu����vuoU~5~DgI}�`bsª�Dqtnpv�Æz`�}u�5w�qts�~5��oUn(s�qteN{�wS���z`�wp`b�O�bg�ot}5�$vu`��u�fgI}F�µ�rg-epg

~uepgIwpgI}+nª`�}igIot�Nv�qtsznpvfg@n(eN`�ot��wW+1Ü×vuoUnµ��qdc5����vuoU~u~BgI}i`bs npvfg@e
oUn��rotw�`�}�n(epqz�ucu��gI�i`�}�n(q�npvfg@gI}��z`bepqd}u{¥gI}�n
oUn¥o�~Bqdwp`�np`bqd}0wpc5�NvYnpvuoUnQnpvfg©�z`�wp`��5�bg�~5��oUn(s?qteN{Õ�xotw�s�oUepnpvfg-e¥o&�ro&y¶npvuot}¶npvfg�vu`��u�ugI}[qd}fgE+ Ü�qdc5���
npvfg�e
oUn��Nvuq�qdw(g©n(q¤oU~u~5epqdot�Nv¶npvfg��z`�wp`b�O�bg4qd}fg�qte�npvug©vu`��5�fgI}8qd}fgE+|¦�v5`�wSg�Ä n(gI}5wp`bqd}[qtsxnpvfg2Î�qteNeN`�w
�xoUn(g-e(Å�{�oU±-g¿{�`badv�n4wpvfgI�Y{¥qtepg���`badv�n�qd}Ynpvfg2~uepqz��gIwpw(gIw4`�}��tqd�b�tgI�É`�}0wpgI�bgI��np`�}fa�atqdot��w4n(q8oU~u~uepqdot�
vFj
Ú­}È~5oUepnp`��-cu��oUeI�rnpvu`�w¥��`�����vfgI�b~×�NvuoUe
ot��n(g-eN`b±-g�npvfg�epgI��oUnp`b�tg¤`�{�~DqteNnpot}u��g$qtsiatqdot���z`�wp`��5`���`bn�y0ot}u�¡atqdot�
�u`�wpnpot}u��gtjÀ_5qte2`�}5w(npot}u��gt��`bsSnpvfg¿eNoUnpw©epgI��`�oU�5�by¶oU~5~uepqdot�Nv¡npvfg��z`�wp`��5�bg�~5��oUn(s�qteN{$�r��g��-ot}À��qd}5�-��cu�fg
npvuoUn�atqdot�@� `�wN`b�5`���`�n�y$q&�tg-eNeN`��fgIw�}ugIoUeN}fgIwpw-j4Í�q&�rg-�tg-eI��`bs�npvug¥qt~u~Bqdwp`bn(g¥wp��gI}uoUeN`�q¿`�wSqt�5w(g-ep�tgI���ª�rg1�-ot}
��qd}u�-��c5�fginpvuoUn�eNoUnpw��Nvfq qdw(g�n(q©oU~u~uepqdot�
v¿�-�bqdw(g-e�atqdot��w�g-�tgI}�npvfqdcfadv$npvfg-y�{�o&y2�Bg�vu`��u�fgI}Fj
��Ü�ö@é ó�í
�¶é ðDï¿çtâ Ü�g��-ot}[ot��w(q�~Dg-eNs?qteN{ào�} cu{��Bg-eSqts�g�Äz~Bg-eN`�{¥gI}�npwSn(q¿`��fgI}�np`bs�y$npvfg�}uoUnpcfeNgQqts

atqdot�Bepg-~ueNgIw(gI}+npoUnp`�qd}2`�}1epqz�fgI}�npw-j�_uqte�`�}5w(npot}u��gt�znpvfgS~5��oUn(s�qteN{ �rotw�ot�b�xoIyzw�oUnxnpvfgiwpot{¥g�~5��ot��gi`�}©npvfg
����ot��g�ot}u���xcfgEæ��r��ot��gxg�Ä ~Bg-eN`�{�gI}+npw-j�Ú­}�npvugx�5eNw(n�n(eN`�ot� qtsB¦ªgIw(n@Ì��tnpvfgx~Bqdwp`bnp`�qd}�qtsOnpvu`�w�~5��oUn(s�qteN{|�xotw
�Nv5ot}fatgI�8n(q©npvug4�5`�oUatqd}uot���by�qt~u~Bqdwp`�n(g�Ç cuot�feNot}�n-�B�5cfn��xotwSÆtg-~un��uÄzgI�¤qd}8wpcu�5w(gIÇ cfgI}+n�n(eN`�ot��wIj�ÜØvuoUn
�rqdcu����v5oU~u~BgI}�`bs�npvfg�~5��oUn(s�qteN{ �rotw�epgI{¥q¬�tgI�8`�}¿npvfg4w(gI��qd}u��n(eN`�ot��qts�¦µgIw(nSÌ]+4Ü�qdcu���¤npvfg�ot}u`�{�oUnpw
`�}¥npvug�����ot��g�g�Äz~Dg-e
`�{¥gI}�n*�5eNw(n�}5oI�z`badoUn(g�n(q�npvfg�¸BºU�¿~Bqdwp`bnp`�qd}¥qtsFnpvfg�~5��oUn(s?qteN{Ðqt�5w(g-ep�tgI�©`�}�n(e
`�ot����qts
npvfgin(gIw(n�qte���qdc5����npvfg-y�w(np`����D�z`�wp`bnrnpvfg��bqz�-oUnp`bqd}$qts�npvfgi~5��oUn(s�qteN{ `�}�npvugin(eNot`�}u`�}ua�n(eN`�ot��wW+�_Ocfepnpvfg-eI�u`�s
npvfg�ot}5`�{�oUnpw��uq�}fqtn@�D}u�¥npvfg�~O��oUn(s?qte
{ÐoUn�npvug�~Bqdwp`bnp`bqd}4npvfg-y�wpgIoUeN�Nv1�5eNw(n-���fq�npvfg-y�}uo&� `�adoUn(gQÔU·�»(ºN½I¹�ú�X
n(q4npvfgiot�bn(g-eN}uoUn(gSatqdot�B~Bqdwp`bnp`�qd}N+åA�gIwNcu�bnpwrs?eNqd{ npvugIw(gSg�Ä ~Bg-eN`�{�gI}+npwr{�`badv�n�vfgI�b~�cuwx`��fgI}�np`bs?y¥��vfg-npvfg-e
epqz�fgI}�npw�vuoI�tgQw(qd{¥gi�5c5`��bn­Å�`�}�{¥gI�
vuot}u`�wp{Ön(q¿¼WX�¼�¹�º�I¥ûd¹�·�½
ûUú?ú�X�wpgIoUeN�Nv¤{�cu��np`b~5�bg�atqdot�ª�bqz�-oUnp`bqd}uwIj

¨<©~c�ô ¥J�(w�u@¦*w�wE��rt�

Ú­}¿npvu`�w��NvuoU~5n(g-e��rg�vuo&�tgQcuwpgI�$qdcfe���qd{�~5cfnpoUnp`bqd}uot�µ{¥qz�fgI�Fqts�vu`b~u~Bqz�-ot{¥~5ot�Bw(~5oUnp`�ot�ª�bgIoUeN}5`�}fa4n(q
wp`�{Qcu��oUn(g�ot}u�©g�Ä ~5��ot`�}1oQ}�c5{��Bg-e�qtsª�DgIv5oI�z`bqteNot�Og�Ä ~Bg-eN`�{�gI}+npw���`bnpv�eNq �fgI}�npw-j�Ú­}1~OoUepnp`��-cu��oUe&�+�rg�vuo&�tg
wpcu�-��gIwNw(s�c5���by�epg-~5epq �5cu��gI�$o�} cu{��Bg-e�qts�g�Ä ~Bg-eN`�{¥gI}+npw�qts��rqd���bg-n(n�g-n�ot�:j��(�IhtÑtÙ���ot}u�$Î¤qtepeN`�w��(�IhtÑz���pj

Ü�g�v5oI�tg�~ueNgIw(gI}+n(gI��wp`�{Qcu��oUnp`bqd}©epgIwpcu��npwxs?qte�npvfgiqd}ugt�un��rqf�5ot}u��npvfeNg-g���ot}u�u{�oUeNÆ�g�Ä ~Bg-eN`�{¥gI}+npwxqts



kt®z�

�rqd����g-n(nig-n�ot�:j¥Ú­}�gIot�Nv¶�-otw(gt�µ�rg1vuo&�tg1wpvfq¬��}�npvfg�wpgIoUeN�Nv¶vu`�w(n(qtateNot{1wiatgI}fg-eNoUn(gI�0��y�qdcfe�ot}u`�{�oUnpw-j
¦�vfgIwpg¤vu`�wpn(qtateNot{�w1��qd{�~5oUepg�g�Ä n(epgI{�gI�byÊ��gI����n(q0npvug¤qt�5wpg-ep��oUnp`�qd}uw�qts����rqd���bg-n(n8ºI¹QûUú������IhtÑtÙ��pj Ú­}
ot�u�u`�np`bqd}1n(q¥npvug�wp`�{Qcu��oUnp`bqd}©epgIwpcu��npw-���rg�vuo&�tg�ot��w(q¥`��fgI}�np`°�5gI�2o¥}�c5{��Bg-exqtsª�BgIvuo&� `bqte
ot�Og�Äz~Bg-eN`�{¥gI}�npw
npvuoUn��-ot}¿�Dgi~Bg-eps�qteN{¥gI��n(q©ot}uw(�rg-e�o¥}�c5{��Bg-e�qts�Ç�cugIw(np`bqd}uwxepg-adoUe
�u`�}fa¥npvfgi~5epq ��gIwNwp`�}fa4qts*��ot}u�u{�oUeNÆ
`�}fs�qteN{�oUnp`�qd}Fjµ¦�vugIw(gxg�Ä ~Bg-eN`�{�gI}+npw*oUn(n(gI{¥~un�n(q�`��fgI}+np`�s?y�npvugreNqd�bgIw*~5��o&ytgI�4��y�~5v+yzwp`��-ot� �Nv5oUeNot��n(g-eN`�w(np`��-w
qtsª��ot}5�u{�oUepÆzw�ot}5�1npvfgI`�er�u`�w(npot}u��g�s?epqd{Öo�~5��ot��gt�f`�}©npvfgS�bgIoUeN}u`�}ua�ot}u�©epg-~uepgIwpgI}+npoUnp`bqd}�qtsªnpvuoUnx~5��ot��gtj

Ü�g$vuo&�tg¿ot��w(q8wp`�{Qcu��oUn(gI�[npvug2g�Äz~Bg-eN`�{¥gI}�npw�ot}5�¶n(gIwpnpw4qts�Î�qteNeN`�w2�(�IhtÑz���pj0¦ªq�npvfg��BgIw(n�qts�qdcfe
Æz}fq&����gI�fatgt���rg�oUeNg�npvug��5e
w(n©n(qY~uepgIwpgI}+n$wp`�{Qcu��oUnp`�qd}uw�qts�ot����s�qdcfe2npotw(Æ wIj´Ú�}×ot�u�u`bnp`�qd}F����g�vuo&�tg
wpcfatatgIwpn(gI�2o�}�c5{��Bg-e�g�Äz~Bg-eN`�{¥gI}�npw�npvuoUnx��qdcu���1�Bg�~Bg-eps?qte
{¥gI�¥n(q4�NvuoUeNot��n(g-e
`b±-gSnpvfg�epg-~5epgIw(gI}�npoUnp`bqd}1qts
atqdot�5��q �-oUnp`bqd}5w�ot}u�¥npvugI`be@epqd�bg�`�}4epqz�fgI}+n�}uoI�z`badoUnp`bqd}Fj*Ú­}¥~5oUepnp`��-cu��oUeI�dnpvugIw(g�w(npcu�5`bgIw@�-ot}1vugI�b~�`��fgI}�np`bs�y
npvfg¿w(n(e
oUn(g-ad`bgIw�s�qd���bq¬��gI�É� y¶eNq �fgI}�npw4��vfgI}Ê�
vfq qdwp`�}fa��Bg-n��rg-gI}È{Qcu�bnp`b~O�bg1atqdot��wIjÊ_uqte1`�}uwpnpot}u��gt���rg
{�`badv�nQ�Dg2oU�5�bg2n(q�`��fgI}�np`bs?y8��vug-npvfg-e4epq �ugI}+npw��5eNw(nQ�z`�wp`bn�atqdot�r��q �-oUnp`bqd}5w�npv5oUn�epgI��gI}�np�by¶~uepq&�z`��fgI�Yo
epg-�xoUeN�8qte���vug-npvfg-einpvfg-y��z`�wp`�n�atqdot���bq �-oUnp`�qd}uwSnpvuoUn�vuo&�tg¥~uepq&�tgI}[n(q¿�BgQw(npoU�O�bg�ot}u�8epgI��`�oU�5�bg��Ootw(gI�
qd}$~5otwpn�g�Ä ~Bg-eN`�gI}u��gtj

���bnpvfqdcfadv�npvfgIw(gr�BgIvuoI�z`bqteNot��wp`�{Qcu��oUnp`bqd}5wª�bq qtÆi~uepqd{�`�wp`�}fa�ot}u�Qvuo&�tgxvugI�b~BgI��cuw�`��fgI}�np`bs?yio�}�c5{��Bg-e
qts�`�}�n(g-epgIw(np`�}fa¥eNgIw(gIoUeN�Nv¤�u`bepgI��np`�qd}uw�n(q�~5cueNwpcfgt�f�rg�{Qcuw(n�~Bqd`�}�n�qdcfn�npvfg�s�qd���bq¬��`�}fa¥�-o&�tgIoUn-j�Ü�g�{Qcuw(n
�BgIoUe�`�}0{�`�}u��npv5oUn�gIot�NvÉot}u`�{�ot�@`�w�ot}È·�¸OÔU·��&·:Ô��uûUúª`�}[`�npw�q&��}0eN`�adv+n�ot}5�0�u`°¯Bg-epgI}�n�ot}u`�{1ot��w�{�`badv�n
vuo&�tg��u`°¯Bg-eN`�}fa1�-oU~OoU�5`���`bnp`�gIw�s�qteiw(~5oUnp`�ot�*`�}fs�qteN{�oUnp`�qd}¤ot�-Ç cu`�wp`�np`bqd}¤ot}5��}5oI�z`badoUnp`bqd}Fj�¦�v cuw-�Bqt�5wpg-ep�tgI�
�u`°¯Bg-epgI}u��gIw�`�}�npvug��DgIv5oI�z`bqteNw*qtsDnpvfg�ot}u`�{�ot��w�oUe
`�w(gxgI`bnpvfg-e@�ucugrn(q��5`°¯Dg-eNgI}u��gIw�`�}4npvfg�~5v�yzwp`��-ot�eR�{¥gI}�npot�
oU�5`���`bnp`bgIwxqts�npvfgQot}u`�{�ot��w�qte��u`b¯Dg-epgI}5��gIw�`�}$npvugI`be�g�Äz~Bg-eN`bgI}u��gIw�`�}$npvfg�gI}+�z`bepqd}u{�gI}+n-jxÚ­}���qd}�n(eNotw(n-�Fot���
qdcferot}u`�{�oUnpwroUepg�·:Ô+º-¸5¹�·�½
ûUú�`�}¥n(g-eN{�w�qtsFnpvfgI`beroU�5`���`bnp`�gIw-�+`:j�gtjb� npvfg-y�ot���OvuoI�tg�npvfg�wNot{¥g�wp~5oUnp`�ot�5��gIoUeN}u`�}fa
ot}u�2�bqz�-ot��`b±IoUnp`bqd}©ot�batqteN`bnpvu{¿j*¦�vfg�qd}u��y4�5`°¯Dg-eNgI}u��g�qt�5wpg-ep�tgI��`�}�qdcfexwp`�{Qcu��oUn(gI�©ot}u`�{�oUnpwr��qd{¥gIwrs�epqd{
�u`°¯Bg-epgI}u��gIw¥`�}ÉnpvfgI`be¥g�Äz~Dg-e
`bgI}u��gIw¿��gtj�afjb���u`°¯Bg-epgI}�n�w(npoUepnp`�}ua�~Dqd`�}+npw-���u`°¯Bg-epgI}+n¥gI}��z`bepqd}u{¥gI}�npw-��g-np�Uj°�pj
¦�v cuw-��eNgIwpcu�bnpw©s?eNqd{ wNcu�NvØ��qd{¥~5cunpoUnp`bqd}uot�Swp`�{Qcu��oUnp`bqd}5w©oUepgÇ�-·:û�¼IºpÔ�ot}u�×g�Äzn(epgI{¥g��-oUepg�wpvfqdc5���¡�Bg
npoUÆtgI}¿��vu`��bgi{�oUÆz`�}fa��u`�epgI��n���qd{¥~5oUeN`�wpqd}uw��Bg-n��rg-gI}�wp`�{�cu��oUnp`bqd}2epgIwpcu�bnpw�ot}5�¿ot}u`�{�ot�B�BgIvuo&� `�qteNw-j



kt®tk

¨t¨ Áy°)±>Áå}�­àªF«Z°)±

¦�vugr�O`bqd�bqtad`��-ot��~uepqz��gIwpw(gIw*qtsOg-�tqd��cfnp`bqd}¥ot}u�4�bgIoUe
}u`�}faS��qd}fs�g-e@ot}u`�{�ot��wr��qte@�5`�qd�bqtad`��-ot� oUatgI}+npw��µ��`bnpv
�fgIwp`�ad}uw-�zn(eNot`bnpw-�fot}u���BgIvuo&� `�qteNwrqtsµ`�{�{�gI}uw(giot�uoU~unp`b�tgS�Uot��cfgtj�²��tqd��cfnp`bqd}2qt~Bg-eNoUn(gIw�q¬�tg-e�atgI}fg-eNoUnp`�qd}uw
oUnxnpvfgS~Bqt~5cu��oUnp`bqd}2�bg-�tgI�Bot}u��`�wxot}�g�Äf��gI���bgI}�nS��~BqdwpwN`b�5�by¥cu}u{1oUnp�NvfgI�B��~ueNq ��gIwpwrnpvuoUnxatq¬�tg-eN}uw�{Qcu�Nv�qts
npvfgi~5v�yzwp`��-ot�F�fgIwp`�ad}�qtsµnpvfg�ot}5`�{�ot��wxot}u�$npvugI`be�`�}zÅ
�BqteN}©qte�`�}u}5oUn(g�n(gI}5�fgI}u�-`bgIw�ot}5��gIoUeN�by2�DgIv5oI�z`bqteNw-j
�ªgIoUe
}u`�}fa©qt~Dg-e
oUn(gIwi�ucfeN`�}ua1npvfg4��`bs�g�Å�w(~5ot}¤qts�ot}�`�}u�5`b� `��ucuot�Fot}u��`�wS��oUepatgI�by�epgIw(~Bqd}uwp`b�O�bgis?qteiwpv5oU~5`�}fa
`bnpw��BgIvuo&� `�qteNw*�5otw(gI�¥qd}1`bnpw*g�Ä ~Bg-eN`�gI}u��gIw@`�}4npvfg�gI}��z`bepqd}u{¥gI}�n@`�}�n(qi��vu`��
v¥`bn@`�w*�BqteN}Fj*¦µqtatg-npvfg-eI�+npvugIw(g
~uepqz��gIwpw(gIw��bgIot�¶n(q¤ot}u`�{1ot��winpvuoUnQoUepg1�rgI����ot�5oU~un(gI�0n(q¤npvfg1gI}��z`bepqd}u{¥gI}�npw�npvug-y[`�}uvuoU�5`�n-j
�SeNoI��`�}fa
`�}uwp~5`beNoUnp`bqd}�s�epqd{ npvfgQ�5`bqd�bqtad`��-ot�ª~uepqz��gIwpw(gIw�oUn��rqtepÆ¿`�}�npvfg4�fgIwp`bad}�qts@npvfgIw(g��5`bqd�bqtad`��-ot��oUatgI}�npw-�Bnpvu`�w
�u`�wNw(g-epnpoUnp`bqd}�vuotw�g�Ä ~5��qtepgI��oUepnp`°�O�-`�ot��ot}uot�bqtadwiqts�wpcu�
v8~uepqz��gIwpw(gIw�`�}8npvfg��fgIwp`bad}[qtsroUepnp`b�O�-`�ot�*oUatgI}+npw
ot}u�$eNqt�DqtnpwIj

Ú­}2~5oUepnp`��-cu��oUeI�+�rgicuw(gI��ot}2g-�tqd��cfnp`bqd}uoUeNy1oU~u~uepqdot�
v�n(q¥�fgIwp`bad}2}fgIcfeNot�D}fg-n���qtepÆ2oUeN�Nv5`bn(gI��npcfepgIwxs�qte
w(~BgI�-`°�O��epqt�Bqtnµ�BgIvuo&� `�qteNw-j�Ü�gxot��w(qSgI{¥~5�bq¬ytgI��g-�tqd��cfnp`bqd}Qn(q��fgIwp`bad}�epqt�Bqtn*w(gI}uw(qtepy�w(y wpn(gI{�w-j*Ü�gxnpvfgI}
��qd}uwp`��fg-epgI�©qd}fg�s�qteN{ qtsª�bgIoUe
}u`�}faQ`�}©ot}5`�{�ot��w-� }uot{¥gI�by1npvfg�oU�O`���`bn�yQn(q¥�bgIoUe
}F��eNgI��qtad}u`b±-gt�uot}u���bqz�-ot��`b±-g
`�}�wp~5ot��g�ot}u�©�fg-�tgI�bqt~BgI�1o���qd{¥~5cfnpoUnp`�qd}uot�5�
vuoUeNot��n(g-eN`b±IoUnp`�qd}©qtsFnpvug�vu`b~5~Dqz�-ot{¥~5ot� s�qteN{�oUnp`bqd}��+��vu`��Nv
`�wxÆz}fq&��}�n(q�~5��o&y2o¥wp`�ad}u`°�O�-ot}�nxepqd�bg�`�}�w(~5oUnp`�ot�F�bgIoUeN}u`�}uafj�Ü�g�ot��w(q�wpvfq¬��gI��npvfg�`�{¥~O��`��-oUnp`bqd}uw�qts�npvu`�w
{¥qz�fgI�F`�}�epqt�Bqtn��bqz�-ot��`b±IoUnp`�qd}Fj�	Scfe�Ætg-y$�fg-�tgI�bqt~O{¥gI}+npw�ot}u�$qt�5wpg-ep��oUnp`�qd}uw�oUepg�wNcu{�{�oUeN`�±-gI�©�BgI�bq¬��j

�Uj�Ü�g��fg-�tgI�bqt~BgI�ÊepgIotwpqd}uoU�5�byÉ~uepgI�-`�w(g¿}fqtnp`bqd}uw�qts�~5epqt~Bg-epnp`bgIw4qtsSatgI}fg-np`���epg-~uepgIw(gI}�npoUnp`bqd}uw�npvuoUn
�
vuoUeNot��n(g-eN`�±-g¿npvfg�atgI}fg-np`���gI}u��qz�u`�}ua�otw¥�rgI���xotw4npvfg¿�fgI��qz�u`�}ua¤~ueNq ��gIwpwIj¶¦�vu`�w�ot`��5w�npvug¿cuw(g-e
`�}[`��fgI}�np`bs�y `�}ua2ot}u�0�Nvfq qdwp`�}fa$atgI}ug-np`���epg-~5epgIw(gI}�npoUnp`bqd}uwinpvuoUn�oUepg1�rgI���°Å�wpc5`bn(gI��n(q�npvfg�~5epqt�5�bgI{
qd}Àvuot}u�F�xot}u�¡npvuoUn1ot���bq¬�Ânpvfg�g-�tqd��cfnp`bqd}uoUeNyÉwpy w(n(gI{ýn(q¶�u`�wp��q&�tg-e2w(qd��cfnp`bqd}5w¥gUT©�-`bgI}�np�byÊot}u�
g�¯BgI��np`b�tgI�bytj

k j�Ü�g�cuw(gI�0npvfgIw(g©~uepqt~Bg-epnp`bgIwin(q��Nvfq qdw(g�o¿atgI}fg-np`���epg-~ueNgIw(gI}+npoUnp`�qd}0n(q¤g-�tqd�b�tg2}ugIcfepqz��qd}+n(epqd���bg-eNw
s�qte�oS�BqIÄ Å
~5cuwNvu`�}fa�epqt�Bqtn�npotw(ÆDj�Ü�g�~uepgIw(gI}�n(gI��oi} cu{��Bg-e�qtsBoUepadcu{¥gI}�npw-� ot�bqd}fai��`bnpvQgI{¥~O`beN`��-ot�
eNgIwpcu�bnpw-�5n(q©wpvfq¬� npvfg��u`�T©�-cu��n�y�`�}+�tqd���tgI��`�}¿�ugIwp`bad}u`�}uaQatq qz���BqIÄ Å
~5cuwNvu`�}fa4�BgIvuoI�z`bqteNwIj�9S}u��`bÆtg



kt®t®

qtnpvug-eiepgIw(gIoUeN�
vfg-eNw��:¦µgI���bg-eI���Ihth�Áz�p�µ��g¥ot��w(q[ûU¸DûUúYXIü�ºpÔ¥npvug�g-�tqd�b�tgI�0}fgIcfeNot��w(n(eNcu��npcuepgIwiot}u�8�fg�Å
n(g-e
{�`�}fgI�8~ueNgI�-`�w(gI�by�� ¾��¡qdcue�oUatgI}+npwQot�Nv5`bg-�tgI�[npvfgI`�e�vu`badv��5np}fgIwNw(gIw-j1¦�v5`�wS�bgI��n(q�`�{�~DqteNnpot}+n
`�}uwp`badv�npw@`�}�n(q�npvfg�Æ `�}5�uw*qtsF�BgIvuoI�z`bqteNw�npv5oUn��rqdcu���$·�¸5¹
�z·�¹�·��Uº-úYX��rqtepÆ¥�rgI���fad`b�tgI}1npvfg���qd}5w(n(eNot`�}�npw
qts*npvfgieNqt�Dqtn�npotw(Æ��:Ìrot��oUÆ�eN`�wpvu}uot} B Í�qd}uoI�UoUeI���IhthtÙUo �pj

® j�Ìry${�ot}u`�~5cu��oUnp`�}ua�npvfg1½
¾IÔU·�¸�_¿¾z��¹��fº4¾��f¹Y`N�f¹�¼rqts�npvfg�}fgIcfeNq ��qd}�n(epqd���bg-e
wx��g�ot��w(q��fgI{¥qd}uwpn(eNoUn(gI�
npv5oUn©npvfg��BgIvuoI�z`bqteNw©qts�wpc5�-��gIwpw(s�cu��oUatgI}�npw$�u`��À}fqtn2�
vuot}fatg�`�}¡~ueN`�}u�-`�~5�bgtjØÜ�g�ot�u�u`bnp`bqd}5ot���by
wNvfq&�rgI�4npvuoUn*g-�tqd��cfnp`bqd}4�u`�wp��q&�tg-epgI�4e
ot�u`��-ot���by��5`°¯Dg-eNgI}+n*}fgIcfeNot� w(n(eNc5��npcfepgIw-�tgIot�
v¥~uepqz�ucu�-`�}ua�npvfg
wNot{¥g�epqt�Bqtnx�BgIvuoI�z`bqteIj�Ü�g�c5w(gI��npvu`�wxn(q1oUeNadcfginpvuoUn�npvfgig-�tqd���tgI�$�BgIvuoI�z`bqteNwx�rg-epg�n(eNc5�by1�Nv5oUe(Å
ot��n(g-e
`�w(np`���qtsBnpvfg�~uepqt~Bg-epnp`bgIw*ot}u����qd}5w(n(eNot`�}�npw@qtsBnpvfg�gI}�� `�epqd}u{¥gI}�n��:Ìxot��oUÆ�e
`�wpvu}uot} B Í�qd}5oI�UoUeI�
�IhthtÙUo �pj

Áfj�Ü�gÉot��w(qÀepgI��o�ÄzgI� ot}5� {¥qz�u`°�5gI�³npvfg0gI}�� `�epqd}u{¥gI}�npot����qd}uwpn(eNot`�}�npw¤`�} ��qd}+n(epqd���bgI� �xoIyzw8ot}u�
wNvfq&�rgI�8npvuoUnig-�tqd��cfnp`�qd}¤~5epq �5cu��gI�¤v5`badv¤�5np}fgIwpwS�fgIwp`�ad}uw�npvuoUnSg�Ä ~5��qd`bn(gI��npvfgIw(g¥�Nvuot}uatgIw��:Ìxot�°Å
oUÆ eN`�wNvu}uot} B Í�qd}5oI�UoUeI���IhthtÙUo@��Ìxot��oUÆ eN`�wpvu}5ot} B Í�qd}uoI�UoUeI�r�IhthtÙU���pj¥_uqte�`�}5w(npot}u��gt�F��vfgI}��rg
~5epq&�z`��fgI�4oiwp`�{�~5�bgrs?qteN{|qtsOs?g-gI�u�5ot�pÆ4n(qiepqt�Bqtnpw*gI}fadoUatgI��`�}4s�cfnp`��bg�~Ocuwpvu`�}uaf�¬eNot�5`��-ot���by��u`b¯Dg-epgI}�n
�BgIvuo&� `�qteNw�gI{�g-epatgI�1npv5oUniºWVW`Oúb¾U·�¹�ºpÔSnpvfg�s?g-gI�u�5ot�pÆ1{�gI�Nvuot}u`�wp{Ðn(q4��qd}fs�g-exnpvfg�epqt�Bqtnpw���`bnpv©vu`badv
�Onp}fgIwpw(gIw��:Ìxot��oUÆ eN`�wNvu}uot} B Í�qd}uoI�UoUeI���IhthtÙUo �pj

� j�Ü�g�wNvfq&�rgI�$npvuoUn�oUepnp`°�D�-`�ot�Dg-�tqd��cfnp`bqd}���qdcu���2�Bgicuw(gI��`�}©npvfg��fgIwp`�ad}1qts�epqt�BqtnrwpgI}uw(qtepy2w(y wpn(gI{�w
� y1ot����q&��`�}ua�`bn@n(q¥�Nvuq�qdw(g�npvfgS}�c5{��Bg-eI�d~O��ot��gI{¥gI}�n-�zot}5�1eNot}uatgIw�qts�npvug�w(gI}5w(qteNw��:Ìxot��oUÆ eN`�wNvu}uot}
B Í�qd}5oI�UoUeI�F�IhthtÙ��F�pj@Ü�gS�u`�wp��q¬�tg-epgI�1npv5oUn�vuo&� `�}ua�{¥qtepg�w(gI}uw(qteNw��rotw�~Bqtn(gI}+np`�ot���by¥�fg-n(eN`�{¥gI}�npot�
n(q�npvfg��5np}ugIwpw�qtsBnpvfg�epqt�Bqtn-��~DqdwNwp`b�5�by��ucfg�n(q���qd}fÛO`���npw@qte���qd}fs�c5wp`bqd}��-otcuwpgI��� yQg�Äf��gIwpw�w(gI}uw(qtepy
`�}fs?qte
{�oUnp`bqd}Fj

Ù j�ÜØvfgI}�npvfgxw(gI}uw(qteNwµ�rg-epgrotwNwpcu{¥gI��n(q��Bgr}fqd`�w(y¥�:otw*`�w�npvugr�-otw(gx��`�npv�{�ot}�y���qd}+n(gI{�~Dqte
oUepy�epqt�Bqtn
wpgI}uw(qteNw���²��tg-epg-n(n-�*�Ihtht���(�r�rg�s�qdcu}u�$npv5oUn�g-�tqd��cfnp`bqd}�qts�w(gI}uw(qtepy�w(yzw(n(gI{�w��bgI�$n(q�»(¾S�1��¼�¹�ÍN�-û��zú ¹��
¹
¾túbº-»­ûU¸O¹�Ô+º�¼
·�_t¸f¼�npvuoUnS`�}��tqd�b�tgI�¤�5cf~5��`��-oUnp`�qd}$qts@w(gI}uw(qteNy$epgIw(qdcfeN��gIw�ot�bqd}fa2��eN`bnp`��-ot���u`�{�gI}uwp`bqd}uw
�:Ìxot��oUÆ eN`�wNvu}uot} B Í�qd}5oI�UoUeI���IhthtÙU���pj¤_5qte4`�}uw(npot}u��gt�*{¥qdw(nQqts�npvfg1g-�tqd���tgI�¶eNqt�Dqtnpw�{�ot�fg2cuw(g
qts�n��rq$qtei{¥qtepg¥w(gI}uw(qte
w�~5��ot��gI�¤n(q¿wpgI}uw(gQnpvfg4Ætg-y¤��gI����`�{�{¥gI�5`�oUn(gI�by¿otvfgIot�8qts@npvugQeNqt�Dqtn-jiÚ­}
npvugIw(gi�fgIwp`bad}uwrg-�tgI}$`bsªqd}fgiw(gI}uw(qte�s�ot`��bgI�F��npvfgSqtnpvfg-eNwx�rqdcu���2~uepq¬� `��fg�eNgI��`�oU�5�bg�w(gI}uw(qte�epgIot�5`�}fadw-j

Þ�j�Ìry8{�oU~u~5`�}fa1npvfg¥�u`b¯Dg-epgI}�nS��qd{¥~Bqd}fgI}+npw�qts�npvfg¥oUatgI}�n�`�}+n(q�npvfg¥��qd{�{�qd}[�-cfepepgI}5��y¿qts~`z¾Z��º�»
½
¾U¸f¼a��I4`D¹�·:¾U¸u�+��g�ot��w(q�g-�tqd�b�tgI�Q}fgIcfepqz��qd}�n(epqd���bg-eNw�npvuoUn��rg-epg�qt~unp`�{�`b±-gI��ot��epqdwNwµ{Qcu�bnp`b~O�bg��5`�{¥gI}zÅ



kt®�Á

wN`bqd}uwi��gtj�afjb�u~Bg-eps�qteN{�ot}u��gt�f} cu{��Dg-e
wxqtsµw(gI}uwpqteNw-�ucu}u`�npw-� ��`�}fÆzw-��g-np�Uj°�pj�Ú�}�npvugIw(g��-otw(gIw-�fg-�tqd��cunp`bqd}
~5epq �5cu��gI�Évu`badv¶�5np}fgIwpw¥oUatgI}�npw���`bnpvÊo8s?g-�ÒwpgI}uw(qteNw¥`�}YÆtg-yÉ~Bqdwp`bnp`bqd}5w�ot}u�Ê}ugIcfepqz��qd}+n(epqd���bg-eNw
��`bnpv$}fq1vu`��u�fgI}�cu}u`bnpwS�:Ìxot��oUÆ eN`�wpv5}uot} B Í�qd}uoI�UoUeI�µ�Ihthth��pj

Ñ j�Ü�g�ot��w(q¥�fgI{¥qd}uwpn(eNoUn(gI��npvfgi`�}u��epgIotwpgI�$��qd{¥~5�bg�Äf`bn�y©`�}2npvfg��fgIwp`bad}5w�qts�npvfgSgI}fg-epaty�Å���qd}uw(n(eNot`�}fgI�
eNqt�Dqtnpw���vfgI}�npvfg-y8vuot�[ot�-��gIwNw�n(q�o$wp~5oUnp`�ot�@�bgIoUe
}u`�}fa${¥gI�
vuot}u`�wp{àn(q¤�bgIoUeN}F��eNgI{¥gI{��Bg-eI��ot}u�
}5oI�z`badoUn(g�n(q�~Bq¬��g-e�wpqdcfeN��gIw@��`bnpvu`�}Qnpvfg�gI}�� `�epqd}u{¥gI}�n-j*Ü×`bnpv1wpcu�Nv1oU�5`���`bnp`�gIwµ�Ocu`��bn­Å�`�}��¬g-�tqd��cunp`bqd}
�5`�wp��q&�tg-eNgI�¤�fgIwN`bad}uw�npvuoUn�gI{¥~5��q&ytgI��{Qcu�bnp`�~5�bg�w(gI}uwpqteNw�ot}u�¤vu`��u�ugI}$cu}u`bnpw-�uot}5�¿npvuoUnSoU~u~BgIoUepgI�
n(q©vuoI�tg��Dg-n(n(g-e��Dq&Ä�Å
~Ocuwpvu`�}uaQ�BgIvuo&� `�qteNw-j

h j�ÜØ`bnpv©npvu`�w@{�qtnp`b��oUnp`�qd}F���rg��ug-�tgI�bqt~BgI�1oQ��qd{¥~5cfnpoUnp`bqd}5ot�5{¥qz�fgI�uqts�wp~5oUnp`�ot�5��gIoUeN}u`�}fa�ot}5�1�bqz�-ot�°Å
`�±IoUnp`bqd}©`�}�epqz�fgI}�npw-j�¦�vfg�{¥qz�fgI�5�rotwr`�}uw(~O`bepgI�4� y¥npvfg�úb¾I½Nûtúbºi¼WX�¼�¹�º�I v�y�~BqtnpvfgIwN`�w@qts�vu`�~u~Bq �-ot{4Å
~Oot�@w(~5oUnp`�ot���bgIoUeN}u`�}ua8��	4��§ig-g-s?g B áSot�fgI�:���IhdÞUÑ��p��ot}u�0otwpwpcu{¥gI�[npvuoUn�ot}u`�{1ot��wi�bgIoUeN}fgI�[~5��ot��g
{1oU~5w�atepqdcu}5�fgI�$`�}6I1º-¹�»�·�½�`�}fs�qteN{�oUnp`�qd}$�fg-eN`b�tgI��s�epqd{Òot}u`�{�ot�F�fgIot�zÅ
epgI�NÆtqd}u`�}fafj

�-Ãzj�	icfeª{¥qz�fgI�d�u`b¯Dg-epgI��s?epqd{³qtnpvfg-e�{�g-n(eN`��@{¥qz�fgI��w���gtj�afjb�u��Ü[ot}$º-¹FûUú����z�Ihth�Á,�sA�gI�u`�wNv B ¦µqdcfepg-n(±-Æ yt�
�IhthtÙ��p�D`�}[º Va`Oúß·:½-·�¹�ú�XSv5ot}u�u��`�}ua�cu}u��g-epnpot`�}+n�y©`�}2npvfgi`�}fs�qteN{�oUnp`�qd}2wpqdcfeN��gIwi��gtj�afjb�5w(gI}5w(qtepy©`�}f~5cfnpw-�
�ugIot�zÅ
epgI�pÆtqd}5`�}faf��g-np�Uj°�pj ¦µq0npvfg¤�BgIw(n�qtsSqdcfe1Æz}fq¬���bgI�fatgt��}fqd}ug¿qtsinpvfg¿qtnpvfg-e�vu`b~5~Dqz�-ot{¥~5ot�
{�q �fgI��wµqtsBw(~5oUnp`�ot�f�bgIoUeN}u`�}ua�vuo&�tg�ot�u�fepgIwNw(gI�4npvu`�w*`�wpwNcfgxqtsO`�}fs�qteN{�oUnp`�qd}�s�cuwp`�qd}Qot}5�¥�bq �-ot��`b±IoUnp`bqd}
s�epqd{Òc5}u��g-epnpot`�}$w(qdcueN��gIw��:Ìxot��oUÆ eN`�wpv5}uot}0º-¹rûUú����ª�IhthdÞ+�pj

�t�Uj�Ü�g$�feNg-� o¤~5oUeNot����gI�@�Bg-n��rg-gI}Énpvfg2~DqdwN`bn(gI�0vu`�~u~Bq �-ot{¥~Oot��s�c5}u��np`bqd}Yot}u�0~5epqt�5oU�5`���`�w(np`��4�bqz�-ot�°Å
`�±IoUnp`bqd}¶oU~5~uepqdot�NvugIwQc5w(gI�0`�}¶��qd}+n(gI{�~Dqte
oUepy�epqt�Bqtnp`��-w1��gtj�afjb��§�ot��{�ot}[�O�bn(g-e-�pj¿Ìxotw(gI�Yqd}¶npvu`�w
~OoUeNot���bgI�:�+��g��ug-�tgI�bqt~BgI�1o�§�ot��{�ot}4�O�bn(g-e
`�}fais�eNot{¥g-�rqtepÆ4s?qtervu`b~u~Bqz�-ot{¥~5ot�zw(~5oUnp`�ot�5�bq �-ot��`b±IoUnp`bqd}
��`bnpv$cf~F�uoUn(gig�Äz~uepgIwpwp`�qd}uwxnpvuoUn���qdcu���¿�Dgiwpvuq&��}$n(q1�Dg4¼�¹
¾I½U�zû�¼�¹�·:½NûUú�ú�X$¾a`D¹�·eI�ûUú��:Ìxot��oUÆ eN`�wNvu}uot}
ºI¹rûtú����ª�IhthdÞ+�pj

�Ik j�Ü�g©g�Ä n(gI}5�fgI�[npvfg1s?eNot{�g-��qtepÆ8n(q�wNcf~u~Bqtepni`�}u��epgI{�gI}+npot�@{1oU~0�bgIoUeN}u`�}fa$ot}u�[�bgIoUeN}5`�}fa$qtsratqdot�
��q �-oUnp`bqd}5w-j�¦�vu`�w�{�ot�fgx`bnµ~BqdwpwN`b�5�bg@n(qi�bgIoUe
}Q��q �-ot�z{¥g-n(eN`���{�oU~Ow�ot}5��s�cuw(grnpvfgI{´`�}�n(q�ad��qt�5ot� qd}fgIw
`�}¤o���qd}uwp`�w(n(gI}+ni{�ot}5}fg-eIj�Ü�g�ot��w(q��fg-�tgI�bqt~BgI�¤o2s�eNot{¥g-�rqtepÆ¿s�qtei�bgIoUeN}u`�}uaf�Oepg-~5epgIw(gI}�np`�}faf�Fot}u�
}5oI�z`badoUnp`�}fa�n(q©{�cu��np`b~5�bg�atqdot�ª�bqz�-oUnp`bqd}uw�`�}�npvfgigI}�� `beNqd}u{¥gI}�n��:Ìrot��oUÆ�eN`�wpvu}uot}0ºI¹rûUú����ª�IhthtÑUo �pj

�I® j�Ü�gicuwpgI�1npvfgS{¥qz�fgI�On(qQwp`�{�cu��oUn(g�o4}�c5{��Bg-e�qtsª�DgIv5oI�z`bqteNot�Og�Ä ~Bg-eN`�{�gI}+npw-��~ueN`�{1oUeN`��byQnpvfg�atg-ep�5`��
g�Äz~Bg-eN`�{¥gI}�npw�qts@���rqd���bg-n(n�º-¹�ûUú����D�IhtÑtÙ���ot}u��npvug��roUn(g-epÅ�{�oU±-gSnpotw(Æ4qts@�:Î�qtepe
`�w-�O�IhtÑz���pj�Ú�}¥gI`�npvfg-e



kt®t�

�-otwpgt�Onpvfg��DgIv5oI�z`bqteNw��ugI{¥qd}uw(n(eNoUn(gI����y�qdcfe�ot}u`�{�oUnpw���g-epgQ��oUepatgI�by$wp`�{�`���oUexn(q1npvuqdw(g�qt�5wpg-ep�tgI�
��`bnpv�epqz�fgI}+npw��:Ìrot��oUÆ�eN`�wpvu}uot}0ºI¹rûUú����ª�IhthtÑ��t�OÌxot��oUÆ eN`�wNvu}uot}[º-¹xûUú����ª�IhthtÑUo �pj

��Áfj�Ìxotw(gI�Øqd}Øqdcue�wN`�{�c5��oUnp`bqd}ÈeNgIwpcu�bnpw-����g�ot��w(qÉwpcfatatgIwpn(gI�ËoY} cu{��Bg-e©qts�s�cfeNnpvfg-e©g�Äz~Bg-eN`�{¥gI}�npw
npv5oUn���qdcu�����Bgi~Bg-eps�qteN{¥gI�$� y���qtad}u`bnp`b�tg�wN�-`bgI}+np`�w(npw�ot}u��ot}u`�{�ot�B�BgIvuo&� `bqte
`�w(npw-�zn(q©`�{¥~uepq¬�tgiqdcfe
c5}u�fg-eNw(npot}5�u`�}faQqts*npvfgIw(gi~uepqz��gIwpw(gIw�`�}$ot}u`�{1ot��w-j

�I� j�	icfe��
vuoUeNot��n(g-eN`b±IoUnp`�qd}¤qts@v5`b~u~Bq �-ot{�~5ot�Fw(~5oUnp`�ot�µ�bgIoUeN}u`�}fa�ot��w(q©atgI}fg-eNoUn(gI�8{�ot}�y$n(gIw(npoU�5�bg�~uepg�Å
�5`���np`bqd}uwis�qte�}fgIcuepqdwp�-`bgI}�np`�w(npw-j1_uqteQ`�}uw(npot}u��gt�µ��g1wNcfatatgIw(n(gI�¶npvuoUn�npvfg2��������oIytg-e�qtsxnpvfg©vu`b~fÅ
~Bqz�-ot{¥~5cuwr�xotw�`�}��tqd�b�tgI�$`�}$�5`�w(np`�}fadc5`�wpvu`�}uai�Dg-n���g-gI}¿~Dg-e
��g-~unpcuot���by©wp`�{�`���oUe�~5��ot��gIw-�uo¥v+y ~BqtnpvzÅ
gIwN`�w�npvuoUn���qdc5�����Bg���qd}z�5eN{¥gI�¿� `�o¥}ugIcfepqdwp�-`bgI}�np`°�O��g�Äz~Bg-eN`�{¥gI}�npw-j

�IÙ j�Ü�g�ot��wpq¶��qd}�n(eN`b�5cfn(gI�Àn(qYnpvfg���`bn(g-eNoUnpcfepg�qd}ÀeNqt�Dqtn2}uoI�z`badoUnp`bqd}À� yÈ~uepq¬� `��5`�}fa[o�`Oú°û+½
º��z�NûU¼-ºpÔ
g�Äzn(gI}uwp`�qd}1qts�§�ot��{�ot}��D�bn(g-eN`�}fa�c5w(gI�©`�}�epqt�Bqtnp`��-w-j*Ü�gSot��w(q�~uepq&�z`��fgI�©o�{¥gI�
vuot}u`�wN{Ðs�qter�5`�w(np`�}zÅ
adc5`�wpvu`�}uar�Bg-n���g-gI}�~Bg-eN��g-~unpcuot����y�wp`�{�`���oUeF~5��ot��gIwª`�}inpvug@gI}+�z`bepqd}5{¥gI}+n��:ot��w(q�Æz}fq¬��}�otwt`fº�»(½
º�`D¹
�uûUú
ûtúß·:û�¼
·�¸�_4`�}�epqt�Bqtnp`��-w��p�O��y¿cuwN`�}fa¥npvfgHÂ[û�� ûtú°ûU¸D¾S�-·?¼¥Ôt·�¼�¹
ûU¸O½
º�ot}5�¿npvfg�epqt�Bqtn-��w��fgIot�fÅ
epgI�pÆtqd}u`�}fa
gIwpnp`�{�oUn(gIw��:Ìxot��oUÆ eN`�wNvu}uot}0º-¹xûUú����µ�IhthdÞ+�pj

¨t¨tc�¨ ¥J�kqsg<u�lZ�krt�*wyxzr"qJ²~¦2lZ¦2q�g�ã´r"qSõ

¦�v5`�w��u`�wNw(g-epnpoUnp`bqd}�eNgIw(gIoUeN�NvYvuotw�qt~DgI}ugI�[cf~¶{1ot}+y8qtnpvfg-e4`�}�n(g-epgIw(np`�}fa¿o&�tgI}�cugIw�qtsxepgIwpgIoUeN�NvFj$Ú­}
npvu`�w�w(gI��np`bqd}��D�rg¥�fgIwp��eN`��DgQw(qd{¥gQqts@npvfgIw(g¥�u`�epgI��np`bqd}uw�npvuoUnSoU~u~BgIoUe�~5epqd{�`�wp`�}fa1ot}u��wpcfatatgIw(nS�xoIyzwi`�}
��vu`��Nv�qd}fg�{1oIy�s?e
cu`bn(s�cu���by4~5cfe
wpcfgSnpvfgI{$j

#N#5å
#5å
# ø-!�ìuöµï&ìfï¬í��Dð>�5õ4�4é ñµìs�ªí��Oó
Ú­}�ot�u�u`bnp`bqd}2n(q¥g-�tqd��cunp`bqd}�ot}u�$w(~5oUnp`�ot�B�bgIoUe
}u`�}faf� ��g��-ot}$ot��w(q4g�Ä ~5��qtepgSnpvfgicuw(gSqtsªqtnpvfg-e�s�qteN{�wxqts

�bgIoUeN}5`�}fa¥~5vfgI}uqd{¥gI}uo���`�Ætg©½-úbû�¼N¼�·�½
ûUú5ot}u�É¾W`fº-»­ût¸5¹�½N¾t¸OÔU·�¹�·�¾U¸5·?¸�_��:Î�ot�pÆz`�}�n(qdwpvF���IhtÑt®����ªg-�z`�}fgt���Ihthz���p�
`�}�ot��n(g-eN`�}fainpvfg�atgI}fg-np`��-ot���by�Å
~uepqtate
ot{�{¥gI�¥�BgIvuo&� `bqte
w�qtsBnpvfg�oUatgI}�npw-j�¦�v cuw-�dg-�tqd��cfnp`bqd}�{�`�adv+n@~5epq&�z`��fg
npvfgSepqt�Bqtnr��`bnpv�o4w(g-nxqtsµ`�}u}5oUn(g��BgIvuo&� `bqte
w�npv5oUnrnpvug�eNqt�Dqtnx{�`badv�n�ot�bn(g-ex�5otw(gI��qd}�`bnpwrg�Äz~Dg-e
`bgI}u��gIwx`�}
npvfg�gI}+�z`bepqd}5{¥gI}+nr`�}���vu`��Nv©`bn�`�w��-cfeNepgI}+np��yQqt~Bg-eNoUnp`�}fa©���rqd��qd{��Bg-n(np` B �SqteN`�atqf�B�Ihthtk��pj�_uqtexg�Äzot{�~5�bgt�
»pº�·�¸1��¾t»­½�ºUI1º�¸5¹�ú�ºpûU»�¸u·�¸�_i`�wroQ~5oUeNot�u`bad{ qtsª{�ot�
vu`�}fgS�bgIoUeN}5`�}fa�npvuoUn�`�wr`�}uwp~5`bepgI�¥� y©wNcu�Nv8½N¾U¸DÔU·�¹�·:¾U¸u·�¸�_
{¥gI�
vuot}u`�wp{1wi`�}�ot}u`�{�ot��w¥�:ÌroUeNn(q B mzcfn(n(qd}����IhtÑz����mzcfn(n(qd} B ÌxoUepn(qf�x�IhthtÑ��pj�	S��`�}fa�n(q�`bnpwioU�O`���`bn�y
n(q2qt~Dg-e
oUn(gQ`�}¤s�g-gI�f�5ot�pÆ�Å�`�{¥~Bq¬�tg-eN`�wpvfgI��gI}+�z`bepqd}5{¥gI}+npwI�OepgI`�}fs?qte
��gI{¥gI}+n��bgIoUeN}u`�}fa1vuotw�s�qdcu}u��oU~5~5��`��-o�Å



kt®tÙ

np`bqd}É`�}¶epqt�BqtnQ��gIoUeN}u`�}faY���rqd}u}fgI��� B Î¤otv5ot�fg-��ot}����Ihtht®��F�pj0Ü�g$oUepg�g�Äz~5�bqteN`�}fa�npvfg�cuw(g2qts�wN`�{�`���oUe
{¥gI�
vuot}u`�wp{1w�`�}1qdcfexoUatgI}+npwxn(q¥ot���bq¬�ÀnpvugI{Ðn(q¥ot�uoU~unrn(qQnpvfg�wp~DgI�-`b�O��gI}�� `beNqd}u{¥gI}�npw�npvfg-y1gI}u��qdcu}�n(g-eIj

#N#5å
#5å�æ Ê$é�ë+í�ô&í��Dð"öW�Qñªé��5ó�é�ï¬í�ë)�|é�ëUñµì5ðµí�ô��¶ô�õ(�5óå�Qézñµìs�ªí��5ó3�Fé ê�é ëtï¬í��Oð
�SgI�-`�wp`�qd}zÅ�{�oUÆz`�}fa�`�}¤ot}5`�{�ot��w�vuotw��Bg-gI}�npvfg¥wpcu�z«­gI��n�qts���qd}5wp`��fg-eNoU�O�bg�epgIw(gIoUe
�NvÊ��.�eN`�g-e B ÌxcfepÆD�

�Ihthtk���Î���_5oUeN��ot}5�F���Ihtht®���Î¤��_5oUe
��ot}u� B Ìrqdwpw(g-e&���Ihtht®��pjÀm qd{�g$epgIw(gIoUeN�
vfg-eNw¥�BgI��`bg-�tg�npvuoUn�ot}5`�{�ot�
�fgI�-`�wN`bqd}zÅ�{�oUÆz`�}fa��-ot}��Dg��NvuoUeNot��n(g-e
`b±-gI����y$cfnp`���`bn�y�Å
npvfg-qtepg-np`���n(eNot�fg-qU¯Fw����tqd}¤á�gIc5{�ot}u} B Î�qteNatgI}zÅ
w(n(g-eN}����Ih�ÁtÁ,�O§ig-gI}fg-y B A�ot`°¯Foz���IhdÞUÙ��xot}u�$v5oI�tg�wNcfatatgIw(n(gI�¿npv5oUn�ot}u`�{�ot��wr{1oUÆtg��fgI�-`�wN`bqd}uwr��y${�o�Ä Å
`�{�`�±I`�}fa¶º Va`fºp½&¹�ºpÔ��z¹�·�ú ·�¹�·
º�¼�qts��5`°¯Dg-eNgI}+nQot��np`bqd}É�Nvfqd`���gIw��:Î���_5oUeN��ot}5�F���Ihtht®��xÎ¤��_5oUe
��ot}u� B Ìrqdwpwpg-eI�
�Ihtht®��pj�¦�vfgIw(g
�f¹�·�úß·�¹
X��W�z¸O½&¹�·�¾U¸u¼�wN`bad}u`bs�y©npvugD� ¼-º
�a�zúß¸Bº�¼N¼�qts@w(~BgI�-`°�D��ot��np`bqd}uw�`�}$ad`b�tgI}���qd}�n(g�Ä npw-j�¦�vfg
~uepqt�O�bgI{ npvfgI}¤`�w�n(q2�fg-n(g-eN{�`�}ug�npvfg�e
`badv+n�cfnp`���`bn�y©s�cu}u��np`�qd}uw�npvuoUn���`����Fot����q&� npvug�ot}u`�{1ot��w�n(q1gI}uadoUatg
`�}8»(ût¹�·:¾U¸OûUúD�fgI�-`�wp`bqd}fÅ�{�oUÆ `�}fa$���tqd}¿á�gIcu{�ot}u} B Î�qtepatgI}5w(n(g-eN}F���Ih�ÁtÁz�pjrÚ�n�vuotw��Dg-gI}�wpcfatatgIw(n(gI��npvuoUn
npvfgIw(g¥cfnp`���`bn�y�s�cu}u��np`bqd}5w�oUepgQ~uepg�Å
~5epqtateNot{�{¥gI�¤� y¿g-�tqd��cfnp`bqd}8ot}u�¤~Bqdwpwp`b�O�by$ot�uoU~un(gI����y�npvfg�g�Äz~Bg-eN`°Å
gI}u��gIw�qtsOnpvfg�ot}u`�{�ot�B�:Î���_5oUeN��ot}5� B Ì�qdwNw(g-eI�5�Ihtht®��pj@Ü�g�oUeNgrg�Äz~5�bqte
`�}fa�npvfg�cuw(gxqtsOwpc5�Nv¥cfnp`���`bn�y�Å
�5otw(gI�
�fgI�-`�wN`bqd}${�oUÆz`�}fa�{¥gI�
vuot}u`�wp{1w�`�}�qdcfe�otcfn(qd}uqd{¥qdcuw�oUatgI}�npw-j

�´eNgI��oUn(gI��epgIw(gIoUeN�
v��5`bepgI��np`bqd}�`�w�`�}�npvfgQg-�tqd��cfnp`�qd}�qts@eNg-�roUeN��w(yzw(n(gI{�w�s�qte�¼Iº�ú �a�
_Z�z·:Ô+ºpÔ$úbºNûU»
¸5·?¸�_dj
	�~Bg-eNot}�n���qd}u�u`bnp`�qd}u`�}fa�qte1epgI`�}fs?qte
��gI{¥gI}+n���gIoUeN}u`�}fa8~5oUe
ot�u`bad{�w4epgIÇ cu`beNg2eNg-�roUeN�OR¬~DgI}5ot�bn�yYs?g-gI�u�5ot�pÆ
s�epqd{Ânpvug�gI}�� `�epqd}u{¥gI}�n�`�}¿qteN�fg-eSn(q��bgIoUeN}¤qteiot�uoU~un��DgIv5oI�z`bqteNw-j�Í�q¬��g-�tg-eI�ªnpvfg-epg4oUepgQ{1ot}+y�ot}5`�{�ot�
�BgIvuoI�z`bqteNw�npvuoUn¥oU~u~BgIoUe�n(q��Bg©w(gI��s�Å�wpcu~Dg-eN� `�wpgI�Fj�Ü�g��-ot}¶npv cuw�npv5`�}fÆ�qts�o¤�5cu`��bn­Å�`�}Ê»(º���ûU»(Ô8¼WX�¼�¹�ºUI
npvuoUn�otcfn(qd{�oUnp`��-ot����y2eNg-�roUeN�5w�qte�~DgI}5ot��`b±-gIw�w(~BgI�-`°�D�S�DgIv5oI�z`bqteNw�qte�ot��np`bqd}uw�~Bg-eps?qte
{¥gI�$� y2npvug�epqt�Bqtn-j
	�~Bg-eNot}�n$��qd}u�u`bnp`bqd}5`�}fa0qte�epgI`�}fs�qteN��gI{¥gI}�n$�bgIoUeN}u`�}ua¶~5oUe
ot�u`bad{�w��-ot}ËnpvfgI}Ø�Bg�cuw(gI�Øn(qÈot�5oU~un$npvfg
�BgIvuoI�z`bqteNwS�Ootw(gI�8qd}�npvfgIw(g¥eNg-�roUeN�5wiot}u�8~BgI}uot�bnp`bgIw-j�Ú�sxwpcu�
v8epg-�xoUeN��w(yzw(n(gI{�w�oUepg�wNcf�z«(gI��n(gI��n(q¿ot}
g-�tqd��cfnp`�qd}uoUepy©�ugIwp`bad}�~uepqz��gIwpw-�u`�nx`�wx~DqdwNwp`b�5�bg�npvuoUn�w(qd{�g�`�}u}uoUn(gS~uepqt~Bg-epnp`�gIw�qts�npvfgigI}�� `�epqd}u{¥gI}�n�ot}u�
`bnpw���qd}5w(n(eNot`�}�npw���`������Dg��-oU~5npcfepgI��� y¤npvug�epg-�xoUeN�[w(yzw(n(gI{$j2¦�vu`�wS��`����*ot���bq&�Ðnpvfg�epqt�Bqtnpwin(q�Ç cu`��NÆ ��y
�bgIoUeN}Qg�¯BgI��np`b�tg��BgIvuoI�z`bqteNw���`�npvfqdcfn�npvfg�}fg-gI�4s?qte�ot}�y�g�Äz~5��`��-`�nªs�g-gI�f�5ot�pÆQs�epqd{ npvfgxgI}+�z`bepqd}u{�gI}+n�`bnpw(gI��s�j
¦�vu`�wxepgIw(gIoUeN�
v��u`beNgI��np`bqd}$`�wxg�Äzn(epgI{¥gI�by2~uepqd{�`�wp`�}fa4ot}u�¿vuotw�{�ot}+y�~Bqtn(gI}�np`�ot��oU~u~5��`��-oUnp`bqd}uw-j

#N#5å
#5å�ç �4ÜFï¬é ðµô&í��OðµôD�5õ�ï¬ñµé��Föµìuï¬í�ì5ê��ré ìuó�ð�í�ðªù�� �"!µézê
¦�vug@vu`b~u~Bqz�-ot{¥~5ot�Uw(~5oUnp`�ot�+�bgIoUeN}u`�}uar{¥qz�fgI�d�ug-�tgI�bqt~BgI��`�}Snpvfg���qdcueNw(g@qts npvu`�w��5`�wpw(g-epnpoUnp`�qd}SepgIw(gIoUeN�
v

�-ot}Y�Bg©g�Äzn(gI}u�fgI�Yot�bqd}fa8w(g-�tg-eNot����eNc5�-`�ot���u`�{¥gI}uwp`bqd}5w-j�¦�vfg��-cfepeNgI}+nQ{¥q �ugI���fq gIw4}fqtn4`�}u�-��cu�ug1ot}+y
{¥gI�
vuot}u`�wp{ s�qte�ot�uoU~5np`�}fa�~5��ot��gQ��qz�fgIw-j�_5qteS`�}uw(npot}u��gt�D~5��ot��gIw�oUepg��ug��O}fgI��`�}$npvfg��x�S®���o&ytg-e��Ootw(gI�



kt®dÞ

qd}�npvfg��5eN`�}fa�qtsx²x�´��oIytg-eQ��gI����w-jDA�gI{¥gI{��Dg-e�npvuoUn�npvfg�²��|��o&ytg-e���gI����w�gI}u��q �ug��tgI��n(qteNw�n(q�w(~BgI�-`°�O�
��ot}u�5{�oUepÆzw-jªÚ�sOw(qd{�g���ot}u�u{�oUeNÆ w*{¥q¬�tg�qte�oUepg�epgI{¥q¬�tgI�¥s�epqd{|npvfg�gI}�� `beNqd}u{¥gI}�n-�tqdcfe@w(~5oUnp`�ot�f��gIoUeN}u`�}fa
{¥qz�fgI�5�-ot}5}fqtnrot�5oU~un�n(qQnpvfgS�Nvuot}uatgI�2wpgI}uw(qtepy���qd}u�5`bnp`bqd}uw-j*Ü�gSvuoI�tgi�fg-�tgI��qt~DgI�2oQwp`�{¥~5��g�g�Ä n(gI}uwN`bqd}
��npvuoUn�c5w(gIw�oi�UoUeN`�oUnp`bqd}4qtsDnpvfg�½N¾ZI�`uº-¹�·�¹�·e�tº|÷�º����I·�ûU¸2ú�ºpûU»�¸u·�¸�_�gI{�~5�bq&ytgI�1`�}$��mzvuoUep~ª�u�Ihthz���(�p� n(q�ot�uoU~un
npvfgQepg-~uepgIwpgI}+npoUnp`bqd}�qts@~O��ot��gQ`�}�npvfg��x�S®1��oIytg-ei�5otw(gI�¤qd}�npvfg4w(gI}uw(qtepy¤`�}f~5cfnpw�oI�Uot`���oU�5�bg4`�}�npvfg�²��
��o&ytg-eIji¦�vu`�w�g�Ä n(gI}uwN`bqd}8ot���bq&��w�npvfg4w(~5oUnp`�ot�µ�bgIoUe
}u`�}fa2w(y wpn(gI{ n(q$��qt~BgQ��`bnpv��uy }uot{1`���gI}�� `�epqd}u{¥gI}�npw-�
`�}���vu`��Nv8qt�z«(gI��npw�{¥q¬�tgtj�Ú�ni`�wSqdcue�vfqt~BgQnpv5oUn�wpcu�
v�o${¥gI�Nvuot}5`�wp{à��`����µot����q&�<npvfg¥w(yzw(n(gI{ n(q¤�bgIoUeN}
~5��ot��gIw��5otw(gI��qd}È¼�¹
ûS�Iúbº�w(gI}5w(qtepy8�-cfgIw�ot}u�¶`bad}fqtepg�c5}uw(npoU�5�bg¥qteQ�fyz}uot{�`��4qd}fgIw©�:Ìx`bg-ad�bg-e B Î�qteNeN`�w-�
�IhthtÙ��OÌrgI}u}ug-n(n-�µ�IhthtÙ��pj
	Scue��-cfepeNgI}+n�`�{¥~5�bgI{¥gI}�npoUnp`bqd}1qtsFs?eNot{�g�{¥g-epad`�}fa�s�cuw(gIw���q �-ot�5~5��ot��g�{1oU~5w�`bsF`bn@�O}u�uw@o�~5��ot��g�npvuoUn

`�w�w(gI}uw(qteN`��by���qd{1{¥qd}[n(q�npvfg1n���q8{�oU~5wIj2Í�q&�rg-�tg-eI�@npv5`�wi��`�����}fqtn��rqtepÆ[`bsx{�c5�bnp`b~5�bg¥~O��ot��gIw�`�}0npvfg
gI}�� `beNqd}u{¥gI}�n�oUepgSw(gI}uw(qteN`��byQ`��fgI}+np`��-ot����~Bg-eN��g-~unpcuot�Oot��`�otwp`�}uaz�pj�Ú­}1wNcu�Nv©�-otw(gIwx`bn�`�w�Ç�c5`bn(g�~Bqdwpwp`b�O�bgxnpvuoUn
npvfg�n��rq�{�oU~Owª��`����U�Bg�`�}u��qtepeNgI��np�bySs�cuwpgI��oUnªnpvug���epqd}ua�~5��ot��gtj@mz`�}5��g@��grvuoI�tgxoUepadcfgI��npvuoUnµ~Dg-e
��g-~unpcuot�
ot��`�otwN`�}fa¥{�oIy��Bg�Ç cu`bn(gi~uepg-�Uot�bgI}�n�`�}$npvfgigI}��z`bepqd}u{¥gI}�npw�qts*ot}u`�{1ot��w-�u`�{¥~5epq&�z`�}faQnpvfg�s�eNot{¥g�{�g-epad`�}fa
~uepqz��gI�ucfeNg�n(q©�rqtepÆ¿`�}�~Bg-eN��g-~unpcuot����y2ot��`�otw(gI�¿gI}�� `�epqd}u{¥gI}�npw�`�w�ot}�`�{¥~Bqtepnpot}�n�epgIw(gIoUe
�Nv��u`bepgI��np`bqd}�n(q
~5cfe
wpcfgtj

#N#5å
#5å�� ��é ô-ï¬í�ðµù0ò�ó�é�!�í�ëtï¬í��Dðªô-�5õ�ï�ñªé��Bö�ìfï¬í�ì5ê��ré�ìuóUð�í�ðµù�� �"!�é ê
��w@�rg�vuo&�tg�qdcfnp��`�}fgI�¥`�}1�xvuoU~5n(g-eNw�Ñiot}u���-Ãz��qdcfe�{¥q �ugI�fqtsFw(~5oUnp`�ot�u��gIoUeN}u`�}fai{�oUÆtgIw�o�} cu{��Bg-e@qts

�BgIvuoI�z`bqteNot�Dot}u�2}fgIcfepqt�O`bqd�bqtad`��-ot�O~uepgI�u`���np`bqd}uw-j�_uqte�`�}uwpnpot}u��gt��qdcuex{�q �fgI�DwpcfatatgIwpnpw�npv5oUnxot}5`�{�ot��wr�-ot}
`�}u��eNgIotw(g�npvfgI`�erot�-�-cfe
ot��y�qtsª�bqz�-ot��`b±IoUnp`bqd}1��y¥s�epgIÇ cfgI}�np�by¥epg-npcfeN}5`�}fain(q4npvfg�qte
`bad`�}�qtsFnpvugI`be�g�Äf�-cfeNwN`bqd}uw-j
_5cfeNnpvfg-eI�Fqdcfei{¥qz�fgI�*wpcfatatgIw(npw�npvuoUnig�Ä ~O�bqteN`�}fa2ot}u`�{�ot��w���`����ªwpgIoUeN�Nv[`�}¤wp��q&���by�g�Ä ~5ot}5�u`�}fa2n(eNo¬«(gI��n(qUÅ
eN`bgIw�s?eNqd{¨npvfgI`�e�~5��ot��g1qts�wpoUs�g-n�yÀ��qte4}ugIw(n��SotwQnpvu`�w�ot���bq¬��wQ{¥qtepg1~5epgI�-`�w(g©~DqdwN`bnp`bqd}�gIw(np`�{�oUn(gIwQn(q��Bg
{�ot`�}�npot`�}fgI��ot}5��~uepqt~5oUadoUn(gI��j2¦�vugIw(g¥~uepgI�u`���np`bqd}uwi�-ot}[�Bg¥�tg-eN`b�5gI�8� `�o$��qd}+n(epqd���bgI�[g�Äz~Bg-eN`�{¥gI}�npwi`�}
oU~u~ueNqt~ueN`�oUn(gI�by2�fgIwp`bad}ugI��gI}+�z`bepqd}u{�gI}+npw-j

Ü�g1v5oI�tg1ot��wpq�wNcfatatgIw(n(gI�0wpg-�tg-eNot��g�Äzn(gI}uwp`bqd}uwSqts�npvfg¥�BgIvuoI�z`bqteNot�*npotwpÆ wiqts��rqd���bg-n(nig-n�ot�
j*�(�IhtÑtÙ��
ot}u�2Î�qteNeN`�w��(�IhtÑz���pjr¦�vfgIw(g���g-eNg�qdcfnp��`�}fgI��`�}�m gI��np`bqd}uw��-Ãzjlk jl® jl®4ot}u�¤�-Ãzj�Áfjl® jlk jrÎ�cu�Nv2`�}uwN`badv+n��-ot}©�Bg
adot`�}fgI�¿s?epqd{Ònpvfg�w(npcu�fy2qts�npvfgIw(g�g�Äz~Bg-eN`�{¥gI}�npw-j
	Scue2w(~OoUnp`�ot����gIoUeN}u`�}fa¶{¥q �ugI��otwp��e
`b�BgIw1w(~BgI�-`°�O��epqd�bgIw©n(qÉnpvfg��5`°¯Dg-eNgI}+n2vu`b~u~Bqz�-ot{¥~5ot��epg-ad`�qd}uw-j

	Scfe�~ueN`�{�oUeNy©otwpw(g-eNnp`bqd}�`�w�npvuoUn�npvugQ�x�Q����o&ytg-e�vfgI��~5w�`�}$npvfg�epgIw(qd��cunp`bqd}$qts*~Bg-eN��g-~unpcuot��ot{��5`badc5`bnp`bgIw
npvfepqdcuadv¤npvug4c5w(g4qts��fgIot�zÅ
eNgI�pÆtqd}u`�}ua�`�}fs?qte
{�oUnp`bqd}FjiÜ�g�vuo&�tg�ot��w(q$wpcfatatgIwpn(gI��npvuoUnSnpvfg1�x�S®1eNgI�-cfe(Å



kt®tÑ

epgI}�ni��qd����oUn(g-eNot��w�~5��oIy�o2epqd�bg¥`�}¤npvfg4~uepqt~OoUadoUnp`bqd}8ot}u�8cf~F�uoUn(g�qtsr��q&�UoUeN`�ot}u��gIw�epgIÇ�c5`bepgI��`�}¤§�ot��{�ot}
�O�bn(g-e
`�}fafjµ¦�vfgIw(g�wpcuatatgIw(np`bqd}uw�vuoI�tg�n(q��Bg��tg-eN`°�5gI�¿��qterepg-s�cfn(gI�B��npvfeNqdcfadv�oU~u~ueNqt~ueN`�oUn(g�}fgIcuepqdwp�-`bgI}�np`°�O�
g�Äz~Dg-e
`�{¥gI}�npw-j

¨t¨tc�Æ °�ø¢g,q�jOh�h:Á-rt�Fl�qs��{�¦�lZ�krt��wyrtx�lZv��(w)¥J��w�w�g,qSlZjOlZ�krt�

¦�v5`�wª�u`�wpw(g-epnpoUnp`bqd}Q��qd}�n(eN`b�5cfn(gIw�n(qiwp�-`bgI}5��grot}u��n(gI�Nv5}fqd�bqtatyQqts5�fgIwp`bad}5`�}fa�`�}�n(gI����`�atgI}+n-�totcfn(qd}fqd{�qdcuw
oUatgI}�npw���eNqt�Dqtnpw©ot}u�¡wpqts?n(�Bqtnpw��Q��yÊcuwp`�}fa[oUepnp`°�O�-`�ot��ot}uot�bqtadw©qtsS�5`bqd�bqtad`��-ot���byY`�}uw(~5`beNgI�Y{�gI�Nvuot}u`�wp{�w
��`bÆtg$g-�tqd��cfnp`bqd}¡ot}5�È�bgIoUeN}u`�}fafj¡¦�vfg¤cuw(g¿qtsSg-�tqd��cfnp`�qd}Ên(q¶�fgIwN`bad}ÈoUatgI}�n2oUeN�
vu`bn(gI��npcfeNgIw1ot}u�À`�}u}uoUn(g
�BgIvuoI�z`bqteNwI�*ot}5�0npvfg�wpcf�Ow(gIÇ�cugI}+n�epqd�bg2qts��bgIoUeN}u`�}fa�`�}0npvfg1�D}fg�Å
npcu}u`�}ua¿qts�npvfg2�BgIvuoI�z`bqteNw-�*qU¯Bg-eNw4ot}
oUn(n(eNot��np`b�tgQoU~u~uepqdot�
v¿s�qte�npvfg��ugIwp`bad}�qts�oUatgI}+n�oU~u~5��`��-oUnp`bqd}uwx`�}$o¥�UoUeN`bg-n�y2qts�epgIot�°Å
�rqteN���$wN��gI}uoUeN`bqdw-j

¦�vugQ~5eN`�{�oUepy¿ot�u��ot}�npoUatg�qtsrg-�tqd��cfnp`bqd}F��`�}¤npv5`�wS��qd}+n(g�Äzn-��`�w�`�npwioU�5`���`bn�y$n(q¿�fgIwp`bad}8oUatgI}�npw-�µc5wp`�}fa
��`bn(np��g��fqd{�ot`�}fÅ�w(~BgI�-`°�O�$Æz}fq&���bgI�fatgtj 	Ss?n(gI}F��npvfgIw(g�g-�tqd��cfnp`bqd}uoUeNyÈoU~u~uepqdot�
vfgIw2g�Ä ~5��qd`bn�npvfg�~uepqt~Bg-e(Å
np`bgIw�ot}5����qd}uw(n(eNot`�}�npwiqtsxnpvfg¥gI}�� `�epqd}u{¥gI}�n�`�}8}fq&�tgI���ro&y wI�µot}u��~5epq �5cu��g¥�fgIwp`bad}uw�npvuoUn�oUepg1cu}u`�Ç�cfgtj
²��tqd��cfnp`bqd}uoUepy[�ugIwp`bad}Y�-ot}¶npv cuw��Bg1~uepqU�OnpoU�5�by[cuw(gI�Y`�}¶oU~u~5��`��-oUnp`�qd}uw���vug-epg©��`�n(np�bg©�fqd{1ot`�}zÅ�w(~BgI�-`°�O�
Æz}fq&����gI�fatgig�Äz`�w(npw�qte���vfg-epginpvfg�`�}�n(eN`��-ot�-`�gIw�ot}u�¿wpcu�unp�bg-np`bgIwxqts�npvfg�~ueNqt�5�bgI{ÖoUepg�vuoUe
�$n(q1w(~BgI�-`bs�ytj
�µgIoUeN}u`�}faQ{¥gI�Nv5ot}u`�wp{�wI��qd}©npvfg�qtnpvfg-e�vuot}u�F� {�oUÆtgi`bn�gIotwpy©ot}u�©~ueNot��np`��-ot�On(q¥�fgIwp`bad}2oUatgI}�npwxs?qte�o

�UoUeN`bg-n�y�qtsOw(~BgI�-`°�D��oU~u~O��`��-oUnp`bqd}uwIjª_uqte@`�}5w(npot}u��gt�+oUatgI}�npw@�-ot}4�Bgr�ugIwp`bad}fgI�4`�}©¼WI�ûUú�ú�º�»��tg-eNwp`bqd}uw�qtsOnpvfgI`be
`�}�n(gI}u�fgI�Qqt~Bg-eNoUnp`�}faSgI}�� `�epqd}u{¥gI}�npw-j*¦�vfg-y��-ot}¥npvugI}��Bgxg�Äz~DgI��n(gI�4n(q�c5w(gxnpvfgI`be��bgIoUeN}u`�}fa�{�gI�Nvuot}u`�wp{�w
n(q¥¼-½NûUú�º�cf~¥n(qinpvugI`be@ot��npcuot�fgI}�� `�epqd}u{¥gI}�npw-j���w�ot}�g�Äzot{¥~O�bgt�+��qd}uwp`��fg-e@ot}�·?¸DÔd¾I¾U»�I�ûU·?úDÔ+º�ú ·e�tº�»aX�»(¾S�N¾d¹
npvuoUnr�-ot}��Bg��fgIwp`�ad}fgI��`�}�o�wp{�ot���f�Ocu`����u`�}fa���`bnpv¥o�s�g-�¡epq qd{�w�ot}u����oUn(g-ex{�ot�fg�qt~Bg-eNoUnp`�qd}uot�u`�}���oUepatg-e
q�T©��g��Ocu`����u`�}fadw-j

¦�vugIw(g�{¥gI�
vuot}u`�wp{1w�ot��w(q1~Dg-e
{�`bn�epqt�Bqtnpw�n(q2�Bg��fgIwp`bad}ugI��`�}¿wN`�{�c5��oUn(gI�$gI}�� `beNqd}u{¥gI}�npw�ot}u�¤��oUn(g-e
n(eNot}uwps?g-epeNgI�¤qd}�n(q¿ot��npcuot�*epqt�BqtnpwSqt~Bg-eNoUnp`�}ua2`�}�epgIot�bÅ
��qteN���F�O~Ov+yzwp`��-ot��gI}�� `beNqd}u{¥gI}�npw-jQmzcu�
v8o2�ugIwp`bad}
w(n(eNoUn(g-aty$��`����D�Bgiqts�cuwpgt�us?qte�`�}uw(npot}u��gt�O`�}�npvfg��fgIwN`bad}�qts�o�w(~5ot��g�g�Äz~5�bqteNg-e���`bÆtginpvfg�Î�oUeNw�w(q�«­qdcueN}fg-eI�
��vfg-eNg�npvfgQepqt�Bqtn��-ot}��Bg��fgIwN`bad}fgI��`�}�o2wp`�{Qcu��oUnp`bqd}�qts�npvfgQÎ�oUepnp`�ot}¤gI}�� `beNqd}u{¥gI}�n�ot}u�¤��oUn(g-e�ûdÔdûW`B¹
n(q�npvfg4ot��npcuot�*Î¤oUepnp`�ot}�wNcfeps�ot��gtj�Ú­{¥~Bqtepnpot}�np�byt�D��gIoUeN}u`�}fa2{¥gI�Nv5ot}u`�wp{�w�ot���bq¬� npvugQoUatgI}�npwin(q2�Dg$½�� ¼U�
¹
¾�I4·bü¬ºpÔ�n(qinpvfgr}ug-gI�uw�ot}u�4��qd}uw(n(eNot`�}+npw�qtsOwp~DgI�-`b�O��cuwpg-eNwx�:Î¤`bnp�
vfgI����º-¹µûUú����5�Ihth�Á,� á��xot}uoz�5�IhthtÙ��zÎ�oUgIw-�
�IhthdÞ+�pj�¦�v5`�w@`�w�qtsF`�{�~DqteNn*`�}¥npvfg��ugIwp`bad}¥qtsFw(qts�n��xoUepg�oUatgI}�npwrs?qteroU~u~5��`��-oUnp`bqd}uw�wpcu�
v1otw�}fg-��w*�O��n(g-eN`�}fafj
Ú­}¥npvfgIw(g�wN`bnpcuoUnp`bqd}uwI�+o¹_�º-¸Dº�»(ûUúd}fg-��w*�O�bn(g-eN`�}faioUatgI}+n-� gIÇ�c5`b~u~BgI�4��`bnpv¥oU~u~5epqt~ueN`�oUn(g���gIoUeN}u`�}faioU�5`���`bnp`bgIw-�
�-ot}¿�Bgi�fgIwp`�ad}fgI�F�f��vu`��Nv$�-ot}¿npvugI}$npot`��bqte�`bnpwpgI�bsµn(q1npvfgi��vu`�{1w�ot}u��s�ot}�npotwp`bgIw�qts�w(~BgI�-`°�O�Scuw(g-eNwIj

Ìry$�Nvfq qdwp`�}ua�n(q1g�Äz~5�bqtepginpvug��fgIwp`�ad}�qts@oUepnp`°�O�-`�ot�FoUatgI}�npw�cuwp`�}fa¥�O`bqd�bqtad`��-ot����y©`�}uwp~5`bepgI��w(n(eNc5��npcfepgIw



kt®th

ot}u��~5epq ��gIwNw(gIw-��npvu`�w��u`�wpw(g-epnpoUnp`bqd}�ot��w(q���qd}�n(eN`b�5cfn(gIw�n(q�{¥qz�fgI��`�}ua2g�¯BqtepnpwQ`�}[��qd{¥~OcfnpoUnp`bqd}uot�@}ugIcfepqUÅ
wp�-`bgI}5��gSot}5�©��qd{¥~OcfnpoUnp`bqd}uot�D�5`bqd��qtatytj�	Scfex��qd{¥~5cfnpoUnp`bqd}5ot�D{�q �fgI�Oqtsµv5`b~u~Bq �-ot{�~5ot�uw(~5oUnp`�ot�D��gIoUeN}u`�}fa
ot}u�2�bqz�-ot��`b±IoUnp`bqd}©`�w�oQ�u`beNgI��n�}fgIcfeNqUÅ���qtad}u`bnp`b�tgS{¥qz�fgI��`�}faig�¯Bqtepn-j@Ú­}2ot�u�u`bnp`bqd}��dqdcfers?eNot{�g-��qtepÆ©�-ot}©�Bg
gIotwp`���y4c5w(gI�1n(qQn(gIw(ni¾t¹��zº-»���qd{¥~5cfnpoUnp`�qd}uot�Ootwp~DgI��npw�qtsªot}u`�{�ot�u�BgIvuo&� `bqte���gtj�afjb�f~5oUeNot�u`�ad{�w�qtsª�-��otwNwp`��-ot�
ot}u��qt~Bg-eNot}�n���qd}u�5`bnp`bqd}u`�}ua,�µ{¥qz�fgI��wSqtsx�z`�wpcuot��`�}u~5cfnS~uepqz��gIwpwp`�}uaf�µ�bgIoUeN}5`�}fa$ot}u��epgI��qtad}5`bnp`bqd}F�µg-np�Uj°�pj
	Scferg-�tqd��cfnp`�qd}uoUepy1s�eNot{¥g-�rqtepÆ2�-ot}��DgScuw(gI�2n(q¥w(npcu�uy�npvfgSg-�tqd��cfnp`bqd}2qts�wpcu�Nv$��gIoUeN}u`�}faQot}u�2�BgIvuoI�z`bqte
{¥gI�
vuot}u`�wp{1w�`�}[ot}u`�{�ot��w-�ªot}5�[~Bqdwpwp`b�O�by�`�w(qd��oUn(g�npvfg�g-�tqd��cunp`bqd}uoUepy���qd}uw(n(e
ot`�}+npw�ot}u�[~5epgIwpwpcfeNgIwSnpvuoUn
�bgI��n(q©npvfgis?qte
{�oUnp`bqd}$qts*npvfgIw(g�wpn(eNcu��npcfepgIw�ot}u�$~uepqz��gIwpw(gIw�`�}�npvfg��5`�qd�bqtad`��-ot�FoUatgI}�npw-j



k�ÁdÃ

n6¼-¼
µH±�¥�«�»ùn ÁåfQ«�¯
«SÁånJ}ún�ª�ª�­�¬½¼-¯-«Z°)±>ªû°)²´¯-¶�µü¶�«�¼-¼�°6ÁånJ¬½¼KnJ}

Á)°y¬Ì¼-­�¯KnD¯-«Z°)±·nJ}ý¬´°)¥JµH}

m qd{�g�Ætg-y�otwpwNcu{¥~unp`bqd}5w�vuoI�tgxn(q��Bg�{�ot�fg�s?qte�qdcfeµ��qd{�~5cfnpoUnp`bqd}uot� {¥qz�fgI�dn(q��Bg@epgIot��`�±IoU�5�bgtjµ¦�vfgIw(g
otwpwpc5{¥~unp`bqd}uw�oUeNg��-��oUeN`°�5gI�$`�}�npvu`�w�w(gI��np`bqd}�j

�Uj è2é ëS�5ùDðµí�îdé�!³ê�ì5ð¢!��¶ìuóEÞÊí�ðµõ��5ó��¶ìfï¬í��Oð
	icfe�{¥qz�fgI�uotwpwNcu{¥gIw�npvuoUn�npvfg�²��É`�}f~5cunpw���qd}uwp`�w(n�qtsBepgI��qtad}5`b±-gI�1��ot}5�u{�oUepÆzw@ot�bqd}fa���`bnpv¥`�}fs�qte(Å
{1oUnp`bqd}�~Bg-epnpot`�}5`�}faSn(q�npvfgI`�e�ot���bqz��gI}+n(e
`��x~Bqdwp`bnp`bqd}4epgI��oUnp`b�tg�n(q�npvug�epqt�Bqtn-j�¦�vu`�w��xotw@eNgIÇ�cu`�epgI�¥`�}
qdcueS{�q �fgI�ª�BgI�-otcuw(gQqts�`bnpwSot}uot�bqtaty¿n(q�npvfg4vu`b~5~Dqz�-ot{¥~5ot��s?qteN{1oUnp`bqd}F�D��vu`��
v¤`�w�Æz}fq&��}¤n(q$�fg�Å
e
`b�tg�vu`badv5�by�~uepqz��gIwpw(gI�1`�}f~5cfnpw*s�epqd{´qtnpvug-e�otwpw(qz�-`�oUnp`bqd}5ot�5oUepgIotw�qtsDnpvug��ueNot`�}�j*mz`�}5��g�qt�z«­gI��nrot}u�
wN��gI}fg�eNgI��qtad}u`bnp`bqd}8oUepg4w(np`������5`ba1~5epqt�5�bgI{�w�`�}���qd}+n(gI{¥~BqteNoUeNy¿epqt�Bqtnp`��-w-�B`�w�npv5`�w�oU~5~uepqdot�Nv�qd}u��y
o�wp`�{�cu��oUnp`bqd}�n(q¬y¤npv5oUnS`�w�cu}5`�{¥~5�bgI{�gI}+npoU�5��g�qd}8epgIot��epqt�BqtnpwW+ÈÜ�g�wpcfatatgIw(ni}fqtn-j�Ú�nS{�`badv�n��Bg
qt�Ow(g-ep�tgI��npv5oUn�npvfg�s�cu}u��np`�qd}u`�}faSqtsFqdcfe���q �-ot��`�±IoUnp`bqd}�w(yzw(n(gI{Ð�ug-~DgI}5�uw�qd}�npvug�}fqtnp`bqd}¥qts�o�~5��ot��g
�Ocfnr�uq�gIwr}fqtn��fg-~BgI}u��qd}2npvfg�g�Äfot��n�{¥gI�Nvuot}5`�wp{�w�s?qte��fg��D}u`�}fa�oQ~5��ot��g�epg-~5epgIw(gI}�npoUnp`bqd}Fj@¦�v cuw-�
ot}�y�~ue
cu�fgI}�n��Nvfqd`���g�qtsªo�~5��ot��g�epg-~uepgIwpgI}+npoUnp`bqd}©�rqdcu�����rqtepÆDj�_uqtexgtj�afjb�uo�úb¾I½Nûtúª¾I½N½1��`fûU¸O½�XZ�
_t»�·�Ô
eNg-~uepgIw(gI}�npoUnp`bqd}8qts�o2~5��ot��g4�-ot}8�Bg4cuw(gI�8`�}¤qdcfe�{¥qz�fgI�:�B{�oUÆz`�}fa�`bni`�{¥~5�bgI{�gI}+npoU�5��g�qd}8o�{¥qUÅ
�O`��bg�eNqt�Dqtnr��`bnpv�w(qd}5oUexwpgI}uw(qteNw-j�mzc5�Nv2epg-~uepgIwpgI}+npoUnp`bqd}5w�vuoI�tgS�Bg-gI}�wpcu�-��gIwpw(s�cu����y�cuw(gI�©��y©qtnpvfg-e
eNgIw(gIoUeN�Nvug-eNw��
��ot}fad�bg-y B �@Û5g-atg-eI�B�Ihtht���,A�gI�-��g B ÍSoUepeN`�w-�O�IhthtÙ��@§�ot{�otc5�Nvu` B ��ot}fad�bg-yt�B�IhthdÞ+�pj

k j è2ézê�í�ì5ðµëdé6�Oð'!�é�ìi!¢öNó�é�ë�Þ<�Dðµí�ðµù
¦�vfg�{¥qz�fgI���u`�wN�-cuwpw(gI��`�}$npv5`�wx~5oU~Bg-e�otwpwpc5{¥gIw�npvuoUn�npvug�epqt�Bqtn�vuotw�o�epgI��`�oU�5��g��fgIot�fÅ
epgI�pÆtqd}u`�}fa
wpy w(n(gI{ ��`�npv¡Æz}fq&��}¡g-epeNqte�{�q �fgI��w-jþ�SgIot�zÅ
epgI�NÆtqd}u`�}faÈ`�}¡��qd}�n(gI{¥~BqteNoUepy¡eNqt�Dqtnpw2`�w2cuwpcuot���by
~Bg-eps�qteN{¥gI�¿npvfepqdcfadv$qz�fqd{¥g-n(e
`��Sn(gI�Nvu}5`�Ç�cugIw�npvuoUn�c5w(g�qt~unp`��-ot�ªot}u��{�oUad}ug-np`��i��vfg-gI��gI}u��q �ug-eNw-j
mf`�}u��g1npvug©qz�fqd{¥g-n(eN`��1oU~u~ueNqdot�NvfgIw4�fg-eN`��tg©npvfgI`�e�}uo&� `badoUnp`�qd}uot�r~5oUeNot{¥g-n(g-eNwQs�epqd{Õ��vfg-gI��epqtnpo�Å
np`�qd}F�µnpvug-y[oUepg2wNcf�z«(gI��n�n(q¤~5epqt�5�bgI{�w�oUeN`�wp`�}ua$s?epqd{Õwp��`b~5~5oUatgt�ªn(epgIot�Y�rgIoUeI��ot}u�NR¬qteQ`�{¥~uepqt~Bg-e
np`�epg�`�}fÛOoUnp`bqd}0�:Ìxot��oUÆ eN`�wNvu}uo B .SvfqdwNot�:���Ihtht���ª²��tg-epg-n(n-���Ihtht���pjiÍ�q&�rg-�tg-eI�"�Sqt~u~5�bg-eSot}u��`�}fg-e(Å
np`�ot�ª}uo&� `badoUnp`�qd}¤w(yzw(n(gI{�w��-ot}¤qts?n(gI}��Bg�cuw(gI��n(q2��qd}5wp`��fg-eNoU�O�by©eNgI�ucu��g�npvfgIwpgQw(qdcueN��gIw�qts�g-epeNqteNw



k�Áu�

��²��tg-epg-n(n-���Ihtht���pj ÿQ¾W`S`Dúbº-»�¸Oû��¬·�_�ût¹�·:¾U¸Ywpy w(n(gI{1w�qt~Bg-eNoUn(g�qd}¡npvfg¿~ue
`�}u�-`b~5��g©qtsinpvfg)��qt~5~5�bg-e
wNvu`bs�n�`�}¶s?epgIÇ cfgI}u��yt�*qt�5wpg-ep�tgI�Y��vfgI}[e
ot�u`�oUn(gI�¶gI}fg-epaty[epg�ÛOgI��npw�qU¯×o¤wpcueps�ot��g©npvuoUn¥`�w�{�q&�z`�}fa
��`bnpv�epgIwp~DgI��n�n(q�npvfg�gI{�`bn(n(g-eIj��
¸Dº-»�¹�·:ûUúD¸Oû��¬·�_�ût¹�·�¾t¸4wpy w(n(gI{1w@epgI�by4qd}2o�w(g-n�qts�{¥gI�Nv5ot}u`�wp{�w@npvuoUn
��qd}�np`�} cfqdcuwp��y�wpgI}uw(g�{�`�}�cfn(g�ot�-��gI�bg-eNoUnp`bqd}uw�`�}$gIot�
v�qts�npvfg�npvfeNg-g��u`bepgI��np`�qd}uot��o�ÄzgIw-j�¦�vfgIw(gQoUepg
npvugI}�`�}+n(g-ate
oUn(gI��q&�tg-e�np`�{¥g4n(q$y `bgI�����tgI�bqz�-`bn�y�ot}u�8~Bqdwp`�np`bqd}Fj�mzcu�
v8w(y wpn(gI{�w-��ot�bnpvfqdcuadv��-oU~5o�Å
�O�bg�qts�~uepqz�ucu�-`�}ua1epgIotw(qd}5oU�5�by¿~ueNgI�-`�w(g4�fgIot�zÅ
epgI�NÆtqd}u`�}faf�ª�-cuepepgI}�np�by�vuo&�tg���`�{�`bn(gI��oU~u~5��`��-oUnp`bqd}uw
q¬��`�}fa$n(q$npvugI`bei~uepqdvu`��5`bnp`b�tg4��qdw(n���²��tg-eNg-n(n-�r�Ihtht���pj©Í�q¬��g-�tg-eI����`bnpv8ot�f�Uot}u��gIw�`�}�n(gI�Nvu}fqd��qtatyt�
`�n�`�w���qd}u��gI`���oU�5��g�npvuoUn�ot�-�-cfe
oUn(g2ot}u�0o�¯DqteN�5oU�5�bg��fgIot�zÅ
eNgI�pÆtqd}u`�}ua¤�fg-�z`���gIw���`����*w(q qd}[�BgI��qd{¥g
o&��ot`���oU�5�bgt�u{�oUÆz`�}fa¥qdcue�oU~u~uepqdot�
v�Ç cu`bn(gS~ueNot��np`��-ot�:j

® j �|ì5í�ðDï&ìOí�ð�í�ðªù¶ëS�5ó�ó�é ê�ìfï¬í��Dðªô
ÜØ`bnpv¶~uepqt�5oU�O`���`�w(np`��Q��q �-ot��`�±IoUnp`bqd}0oU~u~5epqdot�NvfgIwQ��`bÆtg©npvfg©§�ot��{�ot}��D�bn(g-eI�*`bn�`�w�`�{¥~Bg-eNoUnp`b�tg1npvuoUn
npvug���qtepepgI��oUnp`�qd}uw��Bg-n��rg-gI}Ènpvug�w(npoUn(g��UoUeN`�oU�O�bgIw4�Bg¿{�ot`�}�npot`�}fgI�È��qtepeNgI��np�bytjÀ²rw(np`�{�oUnp`�}fa[ot}u�
{1ot`�}+npot`�}u`�}fa4npvfgIw(g���qtepepgI��oUnp`bqd}5w�`�wxqts�n(gI}��u`�T2�-cu�bnxq&��`�}fa¥n(q�npvfg�oU~5~uepqIÄf`�{�oUnp`�qd}�g-epepqteNw�wpn(gI{4Å
{1`�}fa�s�epqd{<��`�}fgIoUeN`b±I`�}ua�npvug��:cuwpcuot���by5�ª}uqd}zÅ���`�}fgIoUe�w(y wpn(gI{Ðot}u�©{¥gIotwpcfepgI{�gI}+n�s�cu}5��np`bqd}uw-�d�O`�otw(gIw
qd}2npvfgSepqt�Bqtnr~Bqdwp`bnp`bqd}F� ot}u�2npvfgS��qd{¥~5cfnpoUnp`bqd}5ot�D��qd{�~5�bg�Äf`bn�y1otwNw(q �-`�oUn(gI����`bnpv2cf~F�uoUnp`�}faQw(npoUn(g
�tgI��n(qte
w���qd}�npot`�}u`�}fa4o4��oUepatgi} cu{��Bg-exqtsªgI��gI{¥gI}+npwi��Í�g-�Bg-epn�º-¹�ûtú������Ihtht���pj�Í�q&�rg-�tg-eI�5npvugIw(gi��qte(Å
eNgI��oUnp`bqd}uwxot}u�©��oUe
`�ot}u��gIw��-ot}u}fqtnr�Bg�}ug-ad�bgI��n(gI�$wp`�}u��gS�fqd`�}ua�w(q4��`����5�bgIot�©n(q¥`�}u��qd}uwp`�w(n(gI}u�-`bgIw�qd}
npvug1cu}u��g-epnpot`�}+np`bgIw¥��Í�g-�Bg-epn2ºI¹�ûUú����r�Ihtht���pj©Ú­}�qdcfe�{¥q �ugI�:�F��g©`bad}fqtepg¥npvfg�otcun(q ��qtepeNgI��oUnp`bqd}[qts
npvug�{¥gIotwNcfepgI{¥gI}�nr}uqd`�w(gtj�Í�q&�rg-�tg-eI�uotwr��gioUepadcfgI�©�Bg-s?qteNgt� `bsFnpvug�ot}u`�{�ot�O}5oI�z`badoUn(gIwreNot}u�fqd{���y
qte�~5cfep~Bqdw(g-s�cu����yQ�Bg-n���g-gI}�~5��ot��gS�5gI���$��gI}�n(g-eNw-�Onpvu`�w���qtepeNgI��oUnp`bqd}$n(g-eN{Â��`����O�Bg�}fg-ad��`bad`��5�bgtj



k�Á+k

n6¼
¼
µH±·¥J«�» ³ ª�°)¬½µ ­àªFµH²�­�} ¼
fJ°�¼y°6ªF«E¯-«Z°)±>ªÎ²�°yf ¶�«�¼
¼y°6ÁånJ¬½¼KnJ}� nJ}�¬ÌnJ± ²K«�}%¯-µ�fQ«�±Ç¾
ò�ó��5ö2�Oô&í?ï¬í��Oð #��U�Fí�îdéQ�5õ�ï¬ñªéQ�^7���ézê�!µô	� �
¸©¹
��¾QÔU·�I�º-¸f¼
·:¾U¸Oûtúz¼k`zûd½�º�¹��zº¡��
QÓrº-ú°Ô�Íµ¾t»�¹��zº�»pºk_d·�¾t¸
¾��tº�»����+·:½U�¿·�¹@»pº�¼�`z¾U¸OÔU¼ Íx·�¼�»(¾��S_��+ú�X4�-`beN�-cu��oUe^��·�¹���û©»(ûdÔU·���¼4¾z�
�:P�� ��kU���� ��}F���������W�
Ú�s@npvfg4��oUe
`�ot}u��gQqts�npvfg4²x� ��gI�����u`�wpnpot}u��gQ{1oUnp�Nvu`�}uay.iotcuwpwp`�ot}5w�`�w�ad`b�tgI}8� y�� �� ot}u�¤npvfg4²x� ��gI���*`�w
wpot`��¤n(q�epgI��qtad}u`b±-g¥o���ot}u�5{�oUepÆ$`bs@npvfg4��gI����ot��np`b�UoUnp`bqd}�`�w�atepgIoUn(g-e�npvuot}¤npvfg4npvfepgIwpvuqd���¿qts�� ��� �BnpvfgI}
npvfg�e
ot}fatgiq&�tg-e���vu`��
v�npvfg�²��×��gI���F��`bnpv$��gI}�n(g-e4������� �"!d��epgIw(~Bqd}u�uw�`�wxad`��tgI}$��yOÃ

g�Äz~�#%$'&"(*) &"+-,/. $10�(2) 0�+3,,54 ,6 7 �����98;: ��<=�>�"��� � æË��?@�>�"!+� � PA��kU� �� ��}F���B�B�@�C8;:D� � PA��kU� �� ��}F���B�B�@�
¦�v cuw-�U��`bnpvQ� �� =|�xot}u�E� ��� =ØÃ@?lÙ �d�rgrqt�unpot`�}F�:P ��?�Ãf�U�+`:j�gtjb�tnpvfgr²x�¶cu}5`bnªepgIwp~Dqd}5�uw�n(qio���ot}u�u{�oUeNÆ
��`bnpv5`�}�o��-`beN�-cu��oUereNg-ad`bqd}$qts*eNot�u`�c5w��Uj�Ãf��s?eNqd{Ò`bnpw���gI}�n(g-eIj

ò�ó��5ö2�Oô&í?ï¬í��OðËæG�/H�ìuó�í�ì5ðµëdéQ�5õ�ì5ð��^7Âëdézê�êI� ç¢�zº4�UûU»
·:ûU¸O½�ºiû�¼
¼�¾I½I·�ût¹�ºNÔ���·�¹���ût¸-��
J�z¸u·�¹µ·�¼�_d·e�tº�¸
��X�� � =KJ � � �M �¶kU� �� ��}F���B�����
¦�vfg��UoUeN`�ot}u��giotwpw(qz�-`�oUn(gI����`�npv2ot}�²��Àcu}u`bn��5eN`�}faQvuotwxn��rq���qd{¥~Bqd}fgI}�npw-j@¦�vfg��5e
w(nr��qd{�~Dqd}ugI}+n�`�wxo
{¥gIotwpcuepg�qtsªnpvfg�c5}u��g-epnpot`�}�n�y2otwpw(qz�-`�oUn(gI�2��`bnpv©npvfg�²��Àcu}u`bn���gI}�n(g-eI�f��v5`��bg�npvfgSw(gI��qd}u�$��qd{�~Dqd}ugI}+nx`�w
npvfg�`�{¥~uepgI�-`�wN`bqd}�n(qd��g-eNoUn(gI��� ySnpvfg�²x�¤�OeN`�}far�5gI����j�mzcf~u~Bqdw(g*npvfg@wpgI}uw(qtepy�eNot}fatg@g-eNepqteª`�w��
vuoUeNot��n(g-eN`�±-gI�
� y×oÊ±-g-eNqUÅ�{¥gIot}F�i��vu`�n(g�.iotcuwpwp`�ot}³��`bnpvØw(npot}u�uoUe
�³�fg-�z`�oUnp`bqd}Ë�NM<��~Dg-e¿c5}u`bn$�u`�w(npot}5��gU�p�Sot}5�Ënpvfg
{�o�Äf`�{Qcu{ w(gI}uwpqtepyÊeNot}fatg�`�wLJ4jØÜ×vugI}¡o0}ug-�Â²x�Òcu}u`bn�`�w�epgI��eNc5`bn(gI�¡ot}u�¡`bnpw1��gI}�n(g-e$`�w1w(g-n2cf~��
npvfg�`�{¥~uepgI�-`�wp`bqd}Ë��qte$cu}u��g-epnpot`�}+n�y5�4otwpw(qz�-`�oUn(gI�×��`bnpvÈnpvug¤��gI}�n(g-e�`�w1�Nv5oUeNot��n(g-eN`b±-gI�×� yÊnpvfg¤w(gI}5wp`�}fa
cu}u��g-eNnpot`�}+n�y¿ot}u��v5otw�o��UoUeN`�ot}5��g�qtsMJ � � �M jx_uepqd{ ��eNqt~DqdwN`bnp`bqd}[�U�Onpvfg�~Bqdwp`bnp`�qd}¿cu}u��g-epnpot`�}+n�y2��`bnpvu`�}
npvfg�²��Â�5gI���Ë`�w�ad`b�tgI}³��yK� � PN��kU� �� ��}D���������pj mz`�}u��g8npvfgIwpg�n��rq¡w(qdcfeN��gIw¿qtsQcu}5��g-epnpot`�}�n�yËoUepg
`�}u�ug-~DgI}5�fgI}+n-��npvfgx}fg-n���oUeN`�ot}u��grotwNw(q �-`�oUn(gI����`bnpv�ot}Q²��[��gI���z`�wµad`b�tgI}Q� yNÃ�� � =KJ � � �M ��kU� �� ��}F���B���@�pj
á�qtn(g�npvuoUn�npv5`�w�`�wxnpvfg��UoUeN`�ot}5��g�ot�bqd}fa�gIot�
v���q qteN�u`�}uoUn(g�o�Äf`�w�qts*npvfg���oUepn(gIwp`�ot}¿wpy w(n(gI{¿j



k�Á+®

ò�ó��5ö2�Oô&í?ï¬í��OðØçO�Ä5¢�5ó��ù�Oõ�ï¬ñµé6�0é ìuô&÷µó¬é@�¶é ðDï¥é ó¬ó��5óP� ç¢�zº*I1ºNû�¼W�z»pºUI1º�¸5¹ªº-»
»(¾U»r·�¼%_d·e�tº�¸D��XRQ%SK=<UTWV
�><YX"Z S@�
Ú­}©qdcuex{�q �fgI�Onpvfgi{¥gIotwpcuepgI{¥gI}�nrs�cu}u��np`�qd}©`�wrotwpwpc5{¥gI�2n(qQeNg-~uepgIw(gI}�nxnpvfg��5`�w(npot}u��g��Bg-n��rg-gI}$npvfgS�-cfe(Å
epgI}�n�~Bqdwp`bnp`bqd}2qts*npvfg�ot}u`�{1ot����<[X"Z Sd��ot}5�$npvfg���gI}�n(g-e�qts�npvfgi~5��ot��gS�5gI����npvuoUn�`bn�`�w��-cfeNepgI}+np��y©`�}���< T Vd�p�
��qtepeNcu~un(gI�$� y2w(qd{�g�eNot}u�fqd{ {�gIotwpcfepgI{¥gI}�n�}fqd`�w(gtj@¦�v cuw

\ S�=K<YX"Z S]�>< T V¡æ^Q%S
mz`�}5��ginpvfg�n(eNcfg���gI}+n(g-eNw�qts*npvfg�~5��ot��gi�5gI���uw�oUeNg�}fqtn�Æz}fq¬��}¿ot}u�$npvug�n(eNcfg�~Bqdwp`�np`bqd}�qts*npvfg�ot}u`�{1ot��`�w
ot��w(q4cu}fÆz}fq¬��}¤�:ot}5�2`�w�npvug��tg-epy2wpcf�z«(gI��nrqtsªnpvu`�wr�bqz�-ot��`b±IoUnp`bqd}©~uepqz��gIwpw��p� \ S��-ot}u}fqtnx�Bg�{�gIotwpcfepgI�Fj�Ú­}
qdcfeS{¥qz�fgI���rgQotwNwpcu{¥g�npvuoUn�npvug�ot}u`�{1ot�ªot�b�xoIyzwS{¥gIotwpcfepgIw�Ãz�F`:j�gtjb�B`bs*npvfgQot}5`�{�ot�ª`�w�`�}�~5��ot��gE_IS¥npvfg
w(yzw(n(gI{ÏotwpwNcu{¥gIwinpvuoUn�`�wi{�cuwpni�Dg¥oUninpvfg©��gI}+n(g-e�qtsxnpvuoUni~O��ot��gtj¥¦�vu`�wS��qd}uw(n(e
ot`�}uwSnpvfg¥s�qteN{ qtsrnpvfg
eNot}u�uqd{Ò}fqd`�w(gSn(q,Ã

\ S�=K<[X"Z S`�>< T V]æ^Q%S�=ØÃ =a: Q%SK=K< T V`�><[X"Z S
¦�v cuw-�5§�ot��{�ot}��O��n(g-eN`�}fa�`�}¿qdcfe�{¥qz�fgI��c5w(gIw�qt�5wpg-ep�tgI�¤{�gIotwpcfepgI{¥gI}�n�qts@Ã©ot}u�$~uepgI�5`���n(gI��{¥gIotwNcfepg�Å
{¥gI}�n�qts@b<YX"Z S]�cb< T V�n(q©~Bg-eps?qte
{ÖnpvfgiepgIÇ cu`bepgI�$cf~F�uoUn(gIwIj

ò�ó��5ö2�Oô&í?ï¬í��Oð��d�Ä� é ìuô&÷µó�é��¶é ðDï�é ó�óE�Oó2ñµìuô�îdé ó��·�¶é�ìOðC�fe ��Q%Sd��=ËÃ

Ú­}©qte
�fg-e�n(q�cuw(gi§�ot��{1ot}1�D�bn(g-eN`�}faf� �rg�vuoI�tgin(q�wpvuq&�ËnpvuoUn�qdcfe�{�gIotwpcfepgI{¥gI}�n�}fqd`�w(givuotwx±-g-eNq�{¥gIot}Fj
��w�wpvfq¬��}¿`�}���epqt~Bqdwp`bnp`bqd}¿® �unpvug�{¥gIotwpcfepgI{�gI}+n�}uqd`�w(g�`�wxad`b�tgI}¿��ygQ%S�=K<UTWV`�h<YX"Z S�j@¦�v�c5w�Ã

e ��Q%S+��=Ai j
~5��ot��gIwCk ��< k �><YX"Z Sd�d��e&��<[X"Z S2lnmª�d��e&�3mol	p5�Iqr<YX"Z S

8L: e ��Q%S���= j
~5��ot��gIwsk i ��< k �h<YX"Z S+�d��e&��<[X"Z S2lnm��Iqr<YX"Z St uwv xX ��e&�3m�l	p5�y8;: e ��Q%Sd��=ËÃ

á�qtnp`���g�npv5oUn�npvfgQ}fqd`�w(gQ`�w�±-g-epqUÅ�{�gIot}¤qd}5�by$`bs*npvfg-epg�`�w�}fq�~5eN`bqte��O`�otw�qd}¤npvfg�~Bqdwp`bnp`�qd}$qts�npvfg�ot}5`�{�ot�
`�}Énpvfg�~5��ot��g��5gI������`:j�gtjb�rgIot�NvÀ~Bqdwp`bnp`bqd}É`�}Énpvfg�~5��ot��g��5gI���Ê`�w4gI`bnpvfg-e�gIÇ cu`b~ueNqt�5oU�5�bg2qte1npvfg¿ot}5`�{�ot�
}uo&� `badoUn(gIw�s?eNqd{ qd}fg�~5��ot��gS�5gI���$��gI}�n(g-e�n(q1ot}uqtnpvfg-eIj

ò�ó��5ö2�Oô&í?ï¬í��Oð{zG�Ä� é ìuô&÷µó�é��¶é ðDï�é ó�óE�Oó2í�ô�ì5÷ªï��FëS�Oó¬ó�ézê?ìuï&é�!s� ç¢�zº¡I�ºNû�¼W�z»pºUI1º�¸O¹ªº�»�»­¾U»yQ%Si·?¼�û��,�
¹
¾I½
¾U»
»pº�úbût¹�ºNÔ�Í�·
��º1�¤Í e ��Q%S2Q%|S #~} �`�=ØÃi�



k�ÁtÁ

�xnSnp`�{¥g4w(n(g-~hpF�Ø�U�Fwpcf~u~Bqdw(g�npvfg4epqt�Bqtn��xotwSoUnSnpvfg4~DqdwN`bnp`bqd}f<[X"Z S #~} j�mzcu~u~Bqdw(g�npvfg4w(gI}uwpqteS`�}f~5cfnpw
�fg-n(g-eN{1`�}fgI��npvuoUn�npvug�epqt�Bqtn��rotw�`�}$~5��ot��g�_IS #~} ��`�npv�~5��ot��gi�5gI���$��gI}+n(g-e�<UTWV (r� j@¦�vfgI}tÃQ%S #~} =K< T V (�� �><YX"Z S #~} �:Ì�j����

mz`�}u��g¥npvfg¥epqt�Bqtn�{¥q¬�tgIw�� y��YS #~} �:ot}u�0otwpwNcu{�`�}fa$��`�}fgIoUeiepqt�Bqtnin(eNot}uw(s�qteN{�oUnp`�qd}uw��p�µ`�npwi~Bqdwp`bnp`bqd}
oUn�w(n(g-~9p2`�wxad`b�tgI}���yOÃ <[X"Z SK={<YX"Z S #~} æ��YS #~} �:Ì�jlk��
mzcf~5~Dqdwpg�npv5`�wx~Bqdwp`bnp`bqd}���qtepepgIwp~Dqd}5�uwxn(q�~5��ot��gE_�S���`bnpv$��gI}+n(g-e�< T V+�fnpvfgI}"Ã

Q%S�=K< TWV �><YX"Z S �:Ì�jl®��
9Swp`�}fa¥gIÇ cuoUnp`bqd}uw�Ì�jlk�ot}u�ÏÌ�j���`�} Ì�jl® �O��giatg-n�Ã

Q%S�=K<UTWV`�h<UTWV (r� �>�[S #~} æ^Q%S #~} �:Ì�j�Áz�
��w��-ot}¿�Bgiqt�5w(g-eN�tgI�F�UQ%S4�fg-~BgI}u�uwrqd}�Q%S #~} �5ot}u�¿vfgI}5��g�`�w�ot}¿otcfn(qz��qtepepgI��oUn(gI��w(gIÇ cfgI}u��gtj

ò�ó��5ö2�Oô&í?ï¬í��OðK�O�/H�ìuó�í�ì5ðµëdéQ�5õ�ï¬ñªé6�¶é�ìuô¬÷ªó�é��¶ézðDï4é ó�óE�Oó�� ç¢�fºD�UûU»�·�ûU¸D½
º©¾z��¹��zºDI�ºNû�¼W�z»pºUI1º�¸O¹
º�»�»(¾U»�·?¼4_t·��Uº-¸6�1X

è S�=���� � � Ã
Ã � �

�w��
���zº-»(ºS� � ={J � � �M �¶kU� �� ��}F��� ��� �W�
mz`�}5��g©npvfg¿{�gIotwpcfepgI{¥gI}�n4g-epepqte�`�wQad`b�tgI}É� yhQ%SJ=�< T-V �d<[X"Z Sd�r`:j�gtjb��npvfg$�fg-�z`�oUnp`bqd}Yqts�npvfg$�-cfepepgI}�n
ot}u`�{1oUn�~Bqdwp`bnp`�qd}�s�epqd{ npvfgi����®��5gI���2��gI}�n(g-eI�fnpvfg���oUeN`�ot}u��g�qtsµnpvu`�w�g-epepqte�`�w�npvfg���oUeN`�ot}u��g�otwNw(q �-`�oUn(gI�
��`bnpv8�x�S®¥�5gI���uw-j�á�q&���ª�x�S®��5gI���uw�oUepg��rgI`badv�n(gI�8`�}+n(g-e
w(gI��np`bqd}uw�qts@²x�Ë�5gI���5w-j�¦�v cuw-�B`�}¿npvfgQ�rqteNw(n
�-otw(g¥�:`:j�gtjb�5�x�S®Qot}u�1²��É�OgI���uwrvuoI�tgSnpvfgSwpot{¥giwp`b±-gU�*npvfg���oUe
`�ot}u��g�qts��x�S®��OgI���uw@gIÇ cuot�Dnpvfg���oUe
`�ot}u��g
qts@²��Ë�OgI���uw-j�mz`�}u��g�npvfgQ��oUeN`�ot}u��g�qts�²x� ��gI����w�`�w�ad`b�tgI}���y¤� � =�J � � �M �ÊkU� �� ��}B���B�B�@��ot�bqd}ua©gIot�
v
��q qteN�u`�}uoUn(g�o�Äz`�w�qts�npvugQ�xoUepn(gIwp`�ot}¿w(yzw(n(gI{¨����epqt~Bqdwp`bnp`bqd}¿k��p�Dot}u�$npvfg���q¬��oUe
`�ot}u��g��Bg-n���g-gI}�npvfg�o�ÄzgIw
oUepg�otwNwpcu{¥gI��n(q©�DgS±-g-epqdwI�5npvfgi�UoUeN`�ot}u��giqts*npvfg�{¥gIotwpcfepgI{�gI}+n�g-epeNqte��BgI��qd{¥gIw�Ã

è S�=���� � � Ã
Ã � �

�w��



k�Á+�

ò�ó��5ö2�Oô&í?ï¬í��Oð��^�U7^���zì5ó�í�ì5ðµëdé8í�ð¡ï¬ñµé3�|ì5ñµì5ê�ì5ð%�<G*í�ô¥ï&é ô-ï	� ç¢�zºS½
¾���ût»
·:ûU¸O½�º�I�ût¹�»
·¤V¥¾z��¹��zº]Â[ûZ�
� ûUúbûU¸O¾s�-·?¼4ÔU·?¼�¹
ûU¸D½
ºQ¹�º�¼�¹�� ¼IºpÔ©·?¸��BºN½I¹�·:¾U¸9�s���s���2·?¼�_t·��Uº-¸6�1X©� 7 TWV�T-V¡æ 7 X/X �¶k 7 X T-V¡æ è Sd�
mzcf~5~Dqdwpgi��gQoUepg���qd}uwN`��fg-eN`�}ua�������cu}u`bn`_�S4��`bnpv$n(eNcfg�~5��ot��g��OgI���¿��gI}�n(g-e�< T V4ot}u��gIw(np`�{�oUn(gI����gI}�n(g-eb< T V+j�mz`�}u��g1~uepgI�u`���np`�qd}uw�`�}�qdcueQ{¥qz�fgI��oUepg1ad`b�tgI}¶� y�b\ Sy=�b<[X"Z S���b< T V2��v5`��bg¥npvfg©qt�5w(g-ep�UoUnp`bqd}uwQoUepg
ad`b�tgI}¶��y \ S)=�<YX"Z S��d< T V�æKQ%S+����g��-ot}Y�fg-n(g-eN{�`�}ug1npvfg���q&�UoUeN`�ot}u��g2�Bg-n��rg-gI}Énpvfg1~5epgI�u`���n(gI�Yot}u�
qt�5w(g-eN�tgI�¿{¥gIotwpcfeNgI{¥gI}+npw�qts*npvfg�Î¤otv5ot��ot}fqt�5`�w�n(gIw(n�s�qte��x�Q��cu}u`bn%_�S+j

e �(��b\ S�� \ Sd�N��b\ S
� \ S+��|@�8;: e �(� b<YX"Z S���b< TWV �><YX"Z S]æ^< TWV �>Q%Sd�N�*b<[X"Z S
��b< TWV �><[X"Z S¡æ�< TWV �>Q%S+��|��8;: e �(��¡ T V
��¡ X"Z S]�>Q%Sd�N��¡ T V
�h¡nX"Z S`�>Q%S+��|��8;: 7 T V T V¡æ 7 X/X �¶k 7 X T V¡æ è S
��vfg-eNg¢¡ T VQ=�< T V��£b< T V$ot}u��¡ X"Z S3=¤<YX"Z SE�£b<[X"Z S+j8Ü�g¿ot��w(q8otwpwpc5{¥g©npv5oUnQnpvug��ugIot�zÅ
epgI�pÆtqd}5`�}fa�ot}u�
{¥gIotwpcuepgI{¥gI}�nr}fqd`�w(gIwxoUepg�`�}u�fg-~BgI}u�fgI}�n-��`:j�gtj e ��¡/TWV Q |S �F= e ��¡ X"Z S*Q |S ��= e ��Q%S2¡ |T V ��= e ��Q%S2¡ | X"Z S �F=ØÃzj

ò�ó��5ö2�Oô&í?ï¬í��OðK¥O�U7Qñµí�öNô§¦�÷µìuó�é��/¨ � �¹!�í�ô-ï¬ó�í�G*÷�ï¬í��Dð¡ì5ð%!Àï¬ñªéQ�|ì5ñµì5ê�ì5ð¢�NG�í�ô¥ï¬é�ô-ï�� ç¢�zºxÔU·?¼�¹
ûU¸D½
º
¹��+»pº�¼W� ¾UúbÔK��¾t»�¹��zº�Â0û�� ûUúbûU¸O¾S�I·�¼Q¹�º�¼�¹�·?¼]©i�5ª�«
¦�vfg8~ueNqt�5oU�5`���`�n�yÈ�fgI}uwN`bn�yÀs�cu}5��np`bqd}×qtsQo ¨ � �5`�w(n(eN`b�Ocfnp`bqd}¡`�w2ot} otw(y {1{¥g-n(eN`��8�-cfep�tg���`bnpvØoÊ�bqd}fa
eN`badv�n­Å�vuot}u�Ønpot`��:j®.S`b�tgI}Ënpvfg[} cu{��Bg-e$qtsQ�fg-ateNg-gIw$qts�s�epg-gI�fqd{¿���rg0�-ot}³�ug-n(g-eN{�`�}fg8npvfg��Uot��cfg�qts
npvfg��u`�wpn(eN`b�5cfnp`�qd}³� ¨ �¬ ��wpcu�
vØnpvuoUn�npvfg�oUepgIoÉcu}u�fg-e2npvfg��-cfep�tg8n(qÉnpvfg8eN`badv�n©qtsQ`bn�`�w¢­Â��®dqdv5}uw(qd}
B ÌxvuoUn(npot�Nv5oUepy�ydoz���IhthtÙ��pjÀmf`�}u��g2npvfg¿Î¤otv5ot��ot}fqt�5`�w4�u`�w(npot}u��g$vuotw¥o��Nv5`°Å�wpÇ cuoUepg$�u`�w(n(e
`b�5cfnp`bqd}��µ�rg
�-ot}��
vfq qdw(g�o1��ot��cugiqts�npvfg��u`�wpnpot}u��g�wpcu�
v¿npvuoUn�npvfg�oUepgIo1n(q1npvfg�e
`badv+n�qts*`�n�`�w-�5wpo&yt�µ�-ÃP¯2j�mz`�}u��ginpvfg
��q&�UoUeN`�ot}5��g�{�oUn(eN`°Ä�qtsDnpvfg�Î�otvuot��ot}fqt�5`�wµn(gIwpn*wNvfq&��}¥`�}�~ueNqt~DqdwN`bnp`bqd}¥Þ�v5otw�o�e
ot}fÆ�qtsFk �t��g��fg-n(g-e
{�`�}fg
npvfg©��ot��cug�qtsxnpvfg©�
vu`°Å�wpÇ cuoUepg1�5`�w(n(eN`b�Ocfnp`bqd}���`bnpv0k��fg-atepg-gIw�qts�s?eNg-gI�fqd{¨wpc5�Nv[npv5oUn�npvfg2oUepgIo¿n(q�npvfg
eN`badv�n�qts*`bn�`�w��-ÃP¯2j�¦�vu`�wx�Uot��cfg�`�wxÁ,?lÙz�©��®dqdvu}5w(qd} B ÌxvuoUn(npot�
vuoUepy ydoz���IhthtÙ��pj

¦�v cuw-�F`�}¤qdcfei{¥qz�fgI�:�F`bs��rg¥��qd{¥~5cfn(g4npvfg¥Î�otvuot��ot}fqt�5`�w��u`�w(npot}u��g¥ot}u�8�fgI�-��oUepgQnpvuoUnSnpvfg¥{�oUnp�
v
`�wS��qtepepgI��n�`bs@npvu`�wS�u`�w(npot}u��g¥vuoU~u~BgI}uw�n(q$�BgQ��gIwpwSnpvuot}8ÁfjlÙz�U�ªnpvugI}8��g¥�-ot}��Bg�hUÃP¯ ��qd}z�O�fgI}�niqts�¸D¾t¹
epg�«(gI��np`�}fa�ot��npcuot���by2��qteNepgI��n�{�oUnp�
vfgIw-j

ò�ó��5ö2�Oô&í?ï¬í��OðØäO�U7^���zì5ó�í�ì5ðµëdé8í�ð¡ï¬ñµé3�|ì5ñµì5ê�ì5ð%�<G*í�ô¥ï&é ô-ï�õ��Oó2ùN�5ì5êx÷µö2!�ìfï&é ô2� ç¢�zºx½
¾���ûU»�·:ûU¸O½
º
I�ût¹�»�·�V0¾z�2¹��fºDÂ[û��zûUú°ût¸O¾S�-·?¼�ÔU·?¼�¹
ûU¸O½�º$¹�º�¼�¹�� ¼-ºpÔ�·?¸Ç�E`zÔdûd¹�·?¸�_Q_+¾&ûUút`f¾�¼
·�¹�·�¾t¸Øº�¼�¹�·eI�ût¹�º�¼©·?¼�_d·e�tº�¸>��X
7±°�° æ 7 X/X �



k�Á+Ù

mz`�}5��g�b< ° w(g-ep�tgIw�otw�o�~uepgI�u`���np`�qd}8qtsrnpvug�atqdot�@~Bqdwp`bnp`�qd}�ot}u��b<YX"Z S���qd}uwpnp`bnpcfn(gIw�ot}0qt�5w(g-ep�UoUnp`bqd}F�µnpvfg
��q&�UoUeN`�ot}5��g��Bg-n��rg-gI}¿npvfgi~5epgI�u`���n(gI�$ot}u�¿qt�5w(g-ep�tgI��atqdot��~Bqdwp`bnp`bqd}5wr`�wxad`b�tgI}¿� y

e �(� b< ° ��b<[X"Z Sd�N�*b< ° ��b<YX"Z Sd� | �8;: e �(� b< ° �>< ° æ^< ° ��b<YX"Z S]æ^<YX"Z S]�><YX"Z Sd�N� b< ° �>< ° æ^< ° ��b<[X"Z S¡æ^<[X"Z S
�h<YX"Z St�(�8;: e �(�²�]¡ ° æ�¡nX"Z S¡æ�< ° �><YX"Z Sd�N�²�]¡ ° æG¡ X"Z S*æ�< ° �³<YX"Z S+�(�8;: 7±°�° æ 7 X/X
otwpwpc5{�`�}fa 7 X ° � 7±° X ot}u��qtnpvug-e���q&�UoUeN`�ot}5��gIw�oUepg�ot���B±-g-epqfj

ò�ó��5ö2�Oô&í?ï¬í��Oð #�É´�Ä�Qñªé8æBåµz � G��O÷�ð¢!�ìuóE\y� ç¢�zº@¶��5�-�Ú�N¾��z¸OÔdût»WX�ûU»­¾Z� ¸DÔ$ûU¸�º�¼�¹�·�I�ût¹�ºpÔ�`zûU»(û�I1º-¹�º-»
·?¼Qº VW`uºp½I¹�ºNÔ�¹
¾©·?¸O½IúY�uÔ+ºQ¹��fºQ¹�»W�5º¹��ûUú��5º^��·�¹��:`O»(¾S�
ûS�-·�úß·�¹
XD_t»pºpût¹�º-»�¹�� ût¸³��©�·
���-��qteN�u`�}fa8n(q¶�xvug-��yzwpvfg-�D��w¥`�}fgIÇ cuot��`bn�yt�@`bs`¸Ëot}u�Ê�ØoUepg$npvfg${¥gIot}¡ot}u�Éw(npot}u�uoUeN�Ê�ug-� `�oUnp`�qd}¶qtsSo
eNot}u�uqd{ ��oUe
`�oU�5�bgK�Q�fnpvfgI}¿s�qte�ot}�y©~Bqdwp`bnp`��tg���qd}uw(npot}�n�pNÃ

��eI�n¹ º»�³¸�¹r¼´p ��� 7 �%� �p � �:Ì�jl���
¦�v cuw-��`�s�< T `�w©npvfg8gIw(np`�{1oUn(gI�À~OoUeNot{¥g-n(g-e���`bnpv×�-cfepepgI}�n2gIw(np`�{�oUn(g�b< T ot}u�¡�UoUeN`�ot}5��g��*��c5wp`�}fapH=Ëk�?l�1`�}��xvfg-� y wNvfg-�O��w�npvfg-qtepgI{ yz`bgI���uw1Ã

��e&�n¹ < T ��b< T ¹r¼×k�?l�U��� 7 Ã@?lÑ�Á �:Ì�jlÙ��
¦�v cuw-�Fnpvfg�k jl�U�Ê�Bqdcu}5�uoUepy¿`�w�g�Äz~DgI��n(gI�[n(q¿`�}u�-��cu�ug�npvfg¥n(eNcugQ�Uot��cfg4��`�npv¤~5epqt�5oU�5`���`bn�y$atepgIoUn(g-e�npvuot}
Ñ�Ár¯2j



k�Á�Þ

³�«�³�}|«Z°6¾JfJn6¼-¶>½
���pÆz�bg-yt�S�ioI�z`��4ÍQjb� B �µ`bn(np{�ot}��dÎ¤`��
vuoUgI�@��jz�(�Ihthz���pj5Ú­}�n(g-eNot��np`bqd}uw��Bg-n���g-gI}��µgIoUeN}u`�}faSot}u�Q²��tqd��cfnp`bqd}Fj¾�û1_�º�¼
©¿�¿À�ÁP�rÂ	Ã�¾z�ÅÄ%¾x»(¾I½
º
ºpÔU·�¸�_t¼Q¾z��¹��zº@�Fºp½N¾t¸OÔ;�
¸5¹�º�»�¸Oût¹�·:¾U¸OûtúÆ
�¾U¸��-º-»(º-¸O½
º¥¾t¸yèS»�¹�· Ó�½-·:ûUú[Ç�· �Iº�j
���b�5cuw-�¿®5j��(�IhtÑz���pj]é�»(ûU·?¸u¼ Í~éSºU� û��&·:¾U»WÍxûU¸DÔFÈ�¾S�N¾t¹�·:½�¼�j��*g-n(g-ep�BqtepqdcuadvF�fá�Í:Ã5Î���.�eNo&� ÍS`����:j
��}uot}u�F�*�4jb� BDÉ {¥q q ����A�j��(�Ihtht���pjA�
¸O¹�»­¾IÔZ�f½&¹�·�¾t¸ ¹
¾K
�¾U¸5¹�»(¾Uú`�<X�¼�¹�ºUIQ¼
jÎ	�Ä s�qteN�"Ã¤Ìrcun(n(g-ep��qteNnpvzÅ

Í�gI`�}fgI{1ot}u}Fj
��}u�fg-eNw(qd}��f²�j��(�IhtÑt®��pj|è�¸u·�I¥ûtúl¼�û�¼�Ê�û��¬·�_�ût¹
¾U»
¼
j�á�g-�8§@qteNÆO�uá4§�Ãi�@ot}¿á�qdw(n(eNot}u�yA�gI`�}uvuqd���Fj
��ep�5`b���zÎ¶jB�(�IhtÙtÙ��pj�mz`�{¥~O�bgSm gI��s�ÅkA�g-~uepqz�ucu�-`�}fa¹9�}u`��tg-eNwpot�B��cun(qd{�oUnpozj��
¸1�-¾U»WI�ût¹�·:¾U¸0ûU¸DÔ�
�¾t¸5¹�»­¾túß� ä �

�&ÞtÞ§ËO�IÑth j
��ydot�Nvfgt��á�jb� B _5otcfatg-eNotw-��	QjS�(�IhtÑdÞ+�pjÐÎ�ot`�}+npot`�}u`�}fa�A�g-~uepgIw(gI}�npoUnp`bqd}Øqts�npvug¤²r}+�z`bepqd}u{�gI}+n©qts�o

Î¤qt�5`���g�A�qt�Bqtn-jR�
¸[Ä%¾x»(¾I½
º
ºpÔU·�¸�_t¼Q¾z��¹��zºÌ�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUúB�<X�I4`z¾�¼
·��@IÏ¾U¸fÈ�¾S�N¾d¹�·�½-¼�È�º�¼IºpûU»(½U��j
Ìxot�NvfgI���fg-eI��Ú�jb� B Ü[o�Äf{�ot}F����j��(�Ihth�Áz�pj Î�qt�5`��bg�A�qt�Bqtn
�S`�wpc5ot��Î¤oU~5~5`�}fa0ot}5�>�ªqz�-ot��`b±IoUnp`�qd}"Ã��
�S`bg-��Å�Ìxotw(gI��á�gIcfepqz��qd{¥~5cfnpoUnp`�qd}uot�µ��eN�
vu`bn(gI��npcfepgQnpvuoUn�²�{Qcu��oUn(gIw�ÍS`b~u~Bq �-ot{�~5ot�F����ot��g^�µgIoUeN}zÅ
`�}fafj�Ê�º��z»­ûUúoÊ�ºI¹
��¾U» �¬¼
� � �ª�-ÃdÑt®�ËO�-Ãdhth j

ÌÌÍot�pÆD��¦ijb�%A�cu�fqd�b~OvF�%.Qjb� B mz�
v+�rg-s?gI�
�µÍ�Å
�*j��(�Ihtht®��pj�²��tqd��cunp`bqd}uoUepy���epqtate
ot{�{�`�}fa¤ot}u��²��tqd��cfnp`bqd}
mzn(eNoUn(g-ad`bgIw�Ã�mz`�{�`���oUeN`�np`bgIw�ot}u�-�S`b¯Dg-epgI}5��gIw-jy�
¸[ÄR¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾z��¹��fº��BºN½N¾U¸DÔ:è�¸5¸i�uûUúy
�¾t¸1�-º-»(º-¸O½
º
¾t¸y�]��¾Uú��f¹�·�¾t¸OûU»aXÎ¾�»­¾Ä_d»­ûZI:I4·�¸�_tj

Ìxot��oUÆ eN`�wpvu}5oz�¢A�jb� B .Svfqdwpot�:�*��j��(�Ihtht���pj�Î¤q �ugI��`�}fa¿qts�mz��`b~�s?qteQÜØvfg-gI�bgI�0Î¤qt�5`���gDA�qt�Bqtnpw-jf�ó�����
çu»(ûU¸f¼�û+½I¹�·:¾U¸f¼4¾t¸�È�¾S�N¾t¹�·:½�¼4ûU¸OÔDè��f¹
¾�I�ût¹�·:¾U¸u� #<# �(���p���IktÙ�ËO�I®tk j

Ìxot��oUÆ eN`�wpvu}5ot}F�O§¥jb� B Í�qd}uo&��oUe&�"��j*�(�Ihtht�Uo �pj:�¡�U¾Uú��z¹�·:¾U¸Oût»WX-ÿ4º�¼�·�_d¸0¾z��Ê�º�� »(ûUútè�»(½U�+·�¹�ºp½&¹
� »pº�¼LÏ è¾�»(º-úß·�I4·?¸DûU»WX3çOû�V+¾U¸O¾�I�X2ût¸OÔ�Ð¡�z·:Ô+ºi¹
¾@Ç�·�¹�º-»­ûd¹
� »pº�j*¦µgI�NvFjzepg-~un-jf��m1¦]A³ht�¬Å�Ãf�Uj,��g-~OoUepnp{¥gI}�nrqts
�xqd{¥~5cfn(g-e�mz�-`�gI}u��gt�uÚ�q&�xo©m npoUn(g¹9S}u`b�tg-e
wp`bn�yt�u��{¥gIw-�5Ú���j



k�Á+Ñ

Ìxot��oUÆ eN`�wpvu}5ot}F��§�jb� B Í�qd}uo&��oUeI����jx�(�Ihtht���F�pj���eNqt~Dg-eNnp`bgIw�qtsK.�gI}fg-np`��-A�g-~ueNgIw(gI}+npoUnp`�qd}uw4qts�á�gIcfeNot�
��eN�
vu`bn(gI��npcfepgIwIjR�
¸[ÄÆ¾x»(¾I½
º
ºpÔU·�¸�_U¼¥¾z��¹��zº�Ñ¤¾U»
úbÔ�
�¾U¸�_d»(º�¼N¼Q¾U¸fÊQºU�z»(ûUú~ÊQº-¹
��¾U»W�&¼�j

Ìxot��oUÆ eN`�wpvu}5ot}F�@§¥jb� B Í�qd}uoI�UoUeI�*��j��(�IhthtÙUo �pjÊ��}5ot�by wN`�w�qts�á�gIcuepq ��qd}�n(epqd����g-eNw��SgIwp`bad}fgI�Y� yÉmz`�{QczÅ
��oUn(gI�8²��tqd��cfnp`�qd}FjF�
¸[ÄE¾x»(¾I½
º
ºpÔU·�¸�_U¼�¾z�@�ó�������
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUú]
�¾U¸1�Iº�»pº�¸D½
º�¾U¸9Ê�º�� »(ûUúBÊQº-¹
��¾U»W�&¼�2
aÊ�ÊÓÒ ÃPªUj

Ìxot��oUÆ eN`�wpvu}5ot}F�5§¥jb� B Í�qd}uoI�UoUeI���Qjµ�(�IhthtÙ��F�pj�	S}�m gI}5w(qte�²��tqd��cfnp`bqd}¤`�}�A�qt�Dqtnp`��-w-j]�
¸[Ä]¾�»­¾&½
ºNºNÔU·�¸�_U¼
¾ó�LÐ�º�¸DºI¹�·�½Ì¾�»­¾Ä_d»­ûZI:I4·�¸�_>
�¾t¸1�-º-»(º-¸O½
ºÎÁ�Ðs¾|�ÔÃrª�j

Ìxot��oUÆ eN`�wpvu}5ot}F��§¥jb� B Í�qd}5oI�UoUeI�%�Qj��(�IhthtÙU���pj�m qd{¥g¥²�Ä ~Bg-eN`�{¥gI}+npw�`�}8npvfg�²��tqd��cfnp`bqd}uoUeNy8m yz}+npvugIwp`�w
qts�A�qt�Dqtnp`��iá�gIcuepq ��qd}�n(epqd����g-eNw-jÆ¾�û1_�º�¼±«PÂ2�r�	ÁP«PÂÅ©[Â�¾z�ÅÄ`¾x»(¾I½�ºNºpÔt·?¸�_t¼¥¾ó��¹��zº�Ñ�¾t»
úbÔ³
�¾U¸�_d»(º�¼N¼Q¾t¸ÊQºU�z»(ûUú~ÊQº-¹
��¾U»W�&¼�j

Ìxot��oUÆ eN`�wpvu}5ot}F��§¥jb� B Í�qd}uoI�UoUeI�,�QjB�(�IhthtÑ��pj�Ú­}�n(gI����`batgI}�n��i`�oUad}uqdwp`�w�m yzw(n(gI{�w-jC�
¸5¹�º�»�¸Oût¹�·:¾U¸OûUúBÕ ¾��z»�¸OûUú
¾ó���
¸5¹�º�ú�ú ·�_ º�¸5¹M�<X�¼�¹�ºUIQ¼�� ¥ �
®SR¬Áz�pjS��Ú­}$~uepgIwpw-�pj

Ìxot��oUÆ eN`�wpvu}5ot}F�5§¥jb� B Í�qd}uo&��oUe&�O�Qj*�(�Ihthth��pj�mzqd{¥g�²�Ä ~Bg-eN`�{�gI}+npw�`�}¿²��tqd��cfnp`bqd}uoUeNy$á�gIcfeNqUÅ
epqt�Bqtnp`��-w-j�
¸~ÄS��oUn(gI�:�µÎ¶jb��Í�qd}uoI�UoUeI�¢�Qjb� B Ìxot��oUÆ eN`�wpv5}uot}F�B§¥j@��gI�uw��p�F�]��¾Uú��f¹�·�¾t¸OûU»aX��<XU¸5¹��zº�¼
·?¼1¾z�@Ê�º�� »(ûUú�NX¬¼�¹�ºUIQ¼
jx�xot{��5eN`��fatgt�uÎ��¹ÃOÎ�Ú­¦Ë��eNgIwpw-j��:¦µq1oU~u~BgIoUe-�pj
Ìxot��oUÆ eN`�wpvu}5ot}F�D§�jb��Ì�qdc5wpÇ�cug-n-�%	Qjb� B Í�qd}uo&��oUe&�"��j��(�IhthdÞ+�pj=�Z`zût¹�·:ûUú�ÇµºpûU»�¸u·�¸�_8ûU¸OÔ=Çª¾I½Nûtúß·bü&ût¹�·:¾U¸Ê·�¸
èS¸u·eI�ûUúß¼wÄ|è�
�¾ZI�`O�z¹
ûd¹�·�¾U¸DûUú"Â0¾IÔ+º-ú�ûU¸OÔ©·�¹�¼��WI4`Oúß·:½Nûd¹�·�¾U¸u¼��-¾U»�Â[¾s�-·�úbº�È�¾S�
¾t¹�¼
jr¦ªgI�
vFj5eNg-~un-jO��m
¦|AÀhdÞ&Å�kUÃzj��Sg-~5oUeNnp{¥gI}+n�qtsF�rqd{�~5cfn(g-e�mz�-`bgI}5��gt�dÚ�q¬�roQm npoUn(g|9S}u`b�tg-eNwp`�n�yt�+��{¥gIw-��Ú���jµ�:¦µq�oU~u~BgIoUe
`�}$���uoU~5np`b�tg�ÌrgIvuoI�z`bqte-�pj

Ìxot��oUÆ eN`�wpvu}5ot}F��§¥jb��ÌxvuoUn(n-��A�jb� B Í�qd}uo&��oUe&���Qj��(�IhthtÑUo �pj<�Õ�xqd{¥~5cfnpoUnp`bqd}5ot��Î¤q �fgI��qts�A�q �fgI}�n
mz~5oUnp`�ot�*�ªgIoUeN}5`�}fa�ot}u�¡m qd{¥g¿ÌrgIvuo&� `�qteNot��²@Äz~Bg-eN`�{¥gI}�npw-j��
¸[ÄÓ¾�»­¾I½�ºNºNÔU·?¸�_U¼¤¾z�$¹��zºàç%��º�¸O¹�·:ºI¹��
èS¸u¸i�uûUúNÂ0º
º-¹�·�¸�_�¾z��¹��zº¢
�¾ _t¸u·�¹�·e�tº@�D½-·
º�¸D½
º��D¾I½I·:ºI¹
X�j

Ìxot��oUÆ eN`�wpvu}5ot}F��§¥jb�@ÌxvuoUn(n-��A�jb� B Í�qd}uo&��oUe&�2��j��(�IhthtÑ��F�pjÉm ~5oUnp`�ot���ªgIoUeN}5`�}fa8ot}u���µq �-ot��`b±IoUnp`bqd}É`�}
��}u`�{1ot��w�Ã@�Ð�rqd{¥~OcfnpoUnp`bqd}uot��Î¤qz�fgI�ªot}u��Ì�gIv5oI�z`bqteNot�µ²@Äz~Dg-e
`�{¥gI}�npw-jR¾�û�_�º�¼F«�«2¶PÁP«P«�Ã�¾z�ÅÄ
¾�»­¾Z�
½�ºNºNÔU·?¸�_U¼�¾z��¹��fº@�Bºp½
¾U¸OÔD�¡�z»(¾W`fºNûU¸d
�¾U¸1�Iº�»pº�¸D½
º4¾U¸G
�¾Ä_d¸u·�¹�·��Uº�Â0¾IÔ+º-ú?ú ·?¸�_tj

Ìxot��oUÆ eN`�wpvu}5ot}F�t§¥jb�dÌxvuoUn(n-�sA�jb� B Í�qd}uo&��oUe&�s�Qju�(�IhthtÑU���pj��Z`fût¹�·�ûtú�ÇªºNûU»�¸u·?¸�_Q·?¸�¹��zºÆÈ�¾IÔ+º-¸5¹t÷i·ñ`S`z¾&½Nû�IH�
`O��¼ÅÄ|è�
�¾�I4`N�f¹
ût¹�·:¾U¸OûUú¢Â[¾&Ô+º�úµût¸OÔ=�D¾�I1º�éSºa� ûZ�&·:¾U»­ûtú�È�º�¼W�zú°¹�¼
j���Ú­}$~uepg-~OoUeNoUnp`bqd}B�pj



k�Á+h

ÌxoUeN}fgIw-����jb�DÎ¤��áSotcfadv�n(qd}F�FÌ�jb�BÎ�`b±Icu{¥qteN`
�DmDjb�<�µg-qd}uoUeN�F�DÌ�jb� B �ªgI`°Å
ÍScfg-yt�N��jµ�(�IhthUÃ �pji�rqd{¥~5oUe
`�w(qd}
qts1m ~OoUnp`�ot�iot}u�³¦µgI{¥~BqteNot���xvuoUe
ot��n(g-eN`�w(np`��-w¿qtsQá�gIcfepqd}5ot������np`�� `bn�y×`�} m gIÇ cfgI}+np`�ot��m npoUatgIw�qts
ÍS`b~u~Bqz�-ot{¥~5ot�D��eNq ��gIwpwN`�}fafj�¾x»(¾Ä_d»(º�¼N¼�·�¸)é�»(ûU·�¸fÈ�º�¼IºpûU»(½U�+� ¥5ç �OktÑdÞ§Ë kthth j

ÌxoUepn(qf�i��jb� B mzcun(n(qd}F�4A�j��(�IhtÑz���pjÒ��wNw(q �-`�oUnp`b�tg¶m gIoUeN�
vØá�g-n���qtepÆOÃ¡�üA�gI`�}fs�qteN��gI{¥gI}�n��ªgIoUe
}u`�}fa
��wpw(qz�-`�oUnp`b�tg�Î�gI{¥qteNytj*é�·�¾Uúb¾Ä_d·�½
ûUúÆ
FXS��º�»�¸Dº-¹�·:½�¼�� �NÉ �OkUÃf��Ë kz�t�Uj

ÌrgI}u}fg-n(n-�5��jª�(�Ihtht®Uo �pj¡A�gI{�gI{��Bg-eN`�}ua:��ot}u�u{�oUeNÆ w-j�Ê�ût¹
�z»pº�� ç[�i� �Dktht®�Ë kth�Áfj
ÌrgI}u}fg-n(n-����j��(�Ihtht®����pjQm ~5oUnp`�ot��Î¤gI{¥qtepy¤`�}¤o©_uq q �[m n(qteN`�}fa$�xqtep� `��FjuÚ�jDá�gIoUei¦µot���%��ot}u�u{�oUeNÆ w�oUepg

��eN`�{�oUe
`��byH9Sw(gI�Fj
Õz¾��z»
¸DûUúµ¾z�=
�¾ZI�`fûU»­ûd¹�·e�tºE¾¡�sX�¼
·:¾Uú°¾ _ZXDèi� #Y�zç ���Iht®�Ë kUÃ+Þ�j
ÌrgI}u}fg-n(n-�D��j��(�IhthtÙ��pj*�Sq2��}u`�{�ot��w�vuo&�tg4�rqtad}u`�np`b�tg�Î�oU~5w-jDç¢�zº±Õ ¾Z� »�¸OûUú*¾z����VW`fº-»
·�I1º�¸5¹
ûUúté�·�¾tú°¾Ä_SXU�
#zä5ä �(���p�Dkz�Ih�Ë ktk�Áfj

Ìx`bg-ad�bg-eI��A�jb� B Î�qteNeN`�w-�FA�jr�(�IhthtÙ��pj3��ot}u�u{�oUepÆ0m npoU�O`���`bn�yNÃ¥m npcu�u`bgIw�²@Äz~5�bqteN`�}ua$Ü×vfg-npvug-e�npvfg©�*g-e(Å
��gI`��tgI�Àm npoU�5`���`bn�y�qts�npvfg�²�}�� `�epqd}u{¥gI}�n4Ú�}zÛDcfgI}u��gIw�m ~5oUnp`�ot�*A�g-~uepgIw(gI}�npoUnp`bqd}Fjºç¢�zºfÕ ¾��z»�¸OûUú�¾z�
��VW`fº-»
·�I1º�¸5¹
ûtú�é�·�¾tú°¾Ä_SXU� # äOä �(���p�*�IÑdÞ§ËO�Iht® j

Ìx��ot`beI� ÍQjb� B mfvuoUep~�����jF�(�Ihtht���pj@��}+np`��-`b~5oUn(qtepy�_�`be
`�}fa�qts���}�n(g-eN`bqte�¦�v5ot��ot{�`���Í�gIot���i`bepgI��np`�qd}$�xgI����w�Ã
²�� `��fgI}u��g�s�qte�oS¦�vuot��ot{¥qz��qtepnp`��-ot�f�x`be
�-cu`bnªnpv5oUn@�xqd{¥~5cfn(gIwµÍ�gIot���i`beNgI��np`bqd}4`�}�npvug�A�oUn-jaÕ ¾��z»�¸OûUú
¾ó��Ê�º��z»­¾�¼-½-·
º�¸O½�º�� #¿z �OÙtktÙUÃ Ë ÙtkdÞ�Ãzj

Ìx��cu{$��§�jb� B ���5�Dqtn(n-�"��j@�(�IhthtÙ��pj�� Î¤qz�fgI�*qts�mz~5oUnp`�ot�*Î¤oU~0_uqteN{�oUnp`bqd}0`�}�npvfg¥Í�`�~u~Bq �-ot{¥~Ocuw�qts
npvug�A�oUn-jÆÊQºU�z»(ûUú�
�¾�I4`N�f¹
ût¹�·:¾U¸u� ¥ �DÑt��Ë ht® j

ÌrqdcuwpÇ cfg-n-��	Qjb��Ìrot��oUÆ�eN`�wpvu}uot}F��§¥jb� B Í�qd}uoI�UoUeI���QjS�(�IhthtÑ��pj Ú­w©npvfg�ÍS`b~u~Bqz�-ot{¥~5ot��_5qteN{�oUnp`bqd}Øo
§�ot��{�ot}�_�`��bn(g-ea+´�
¸[ÄÆ¾x»(¾I½
º
ºpÔU·�¸�_t¼4¾z��¹��fºÌ¾�ûd½I· Ó�½@�<X�I4`z¾�¼�·e�@IÏ¾U¸)é�·�¾&½N¾�I4`N�f¹�·�¸�_tj

ÌreNot�uwpv5oI���U®5jª��gI�B�pjª�(�IhthdÞ+�pj]�D¾z��¹
��ûU»pº¹è�_�º�¸O¹�¼
j��xot{��ueN`��uatgt�uÎ¤�^Ã5Î¤Ú�¦Ë��epgIwpw-j
ÌreNot`bn(gI}��Bg-epaf���QjO�(�IhtÑ�Áz�pj±ÖOºa��·�½Iúbº�¼wÄ���VW`fº-»
·�I1º�¸5¹�¼S·�¸¢�<XU¸5¹��zº-¹�·:½]¾x¼WXd½U�z¾Uú°¾ _ZXUj��xot{��ueN`��uatgt��Î��¹Ã Î�Ú­¦

��epgIwpw-j
Ìrepq qtÆ w-�*A�j��(�IhtÑt���pj'��`�wpcuot�xÎ¤oU~ÀÎ¤oUÆz`�}fa�s�qte1o[Î¤qt�5`��bg�A�qt�Dqtn-jO�
¸[Ä�¾x»(¾I½�ºNºpÔt·?¸�_t¼¤¾z�¿¹��zº¢�ó�����
�¾t¸1�-º-»(º-¸O½
º4¾t¸�È�¾S�N¾t¹�·:½�¼¥ûU¸OÔHè��f¹
¾�I�ût¹�·:¾U¸uj



kt�UÃ

Ìrepq&��}F��Î¶jb� B mzvuoUep~ª���*j��(�Ihtht���pjÈmz`�{Qcu��oUnp`bqd}0qtsSm ~5oUnp`�ot���µgIoUeN}u`�}ua¤`�}Ynpvfg�Î�qteNeN`�wQÜ[oUn(g-e1Î�oU±-g
� y¡oYá�gIcfeNot��á�g-n���qteNÆ×Î¤q �ugI��qts�npvfg8Í�`b~5~Dqz�-ot{¥~5ot��_uqteN{�oUnp`�qd}Ëot}u�×á�cu�-��gIcuw©���-�-cu{��BgI}uw-j
÷�·ñ`S`z¾I½
û�I4`N� ¼
� z �ª�IÑth�ËO�IhdÞ�j

ÌxcfepatgIwpwI�uá�jb� B 	Q��§ig-g-s�gt�[®5jª�(�IhthtÙ��pjxá�gIcuepqd}uot����qd{¥~OcfnpoUnp`bqd}uw�cu}u�fg-eN��y `�}ua�npvfg��5eN`�}fa4qts*~5��ot��g���gI����w
ot}5�$npvfgI`be�epqd��g�`�}$}uoI�z`badoUnp`bqd}�j*÷i·ñ`S`z¾&½Nû�I4`N� ¼
� � �BÞ¬Á+h�ËzÞUÙtk j

ÌxcfepatgIwpwI�@á�jb��A�gI�-��gt�xÎ0jb� B 	4��§ig-g-s?gt�R®ujx�(�Ihth�Áz�pjY� Î�qz�fgI�rqts�ÍS`b~u~Bqz�-ot{¥~5ot��_5cu}u��np`bqd}�jhÊ�º�� »(ûUúÊQº-¹
��¾t» �¬¼
� � �
ÙSRtÞ+�p���-ÃdÙt��ËO�-ÃdÑz�Uj
ÌxcfepatgIwpwI� áQjb�@A�gI�-��gt�5Î¶jb� B 	Q��§ig-g-s�gt�U®ujB�(�Ihtht���pj�Í�`b~5~Dqz�-ot{¥~5c5wyË©m ~5oUnp`�ot�BÎ¤q �fgI��w-j�¾�û�_�º�¼`©Yª2�PÁ�©oÀ§¶

¾ó�wÄ���ep�5`b�ª�@Î0j���gI�B�p�Hç¢�zº
÷�ûU¸OÔS�
¾I¾��¶¾z�Dé�»­ût·?¸ºç¢�zºp¾t»WX¶ût¸OÔÓÊQºU�z»(ûUúsÊ�ºI¹
��¾U» �¬¼
jÊ�xot{��5eN`��fatgt�
Î��^Ã5Î�Ú­¦Ë��epgIwpw-j

Ìxcf±IwpoUÆz`:�N.Qj��(�IhtÑth��pjr¦���qUÅ�mznpoUn(g�Î�qz�fgI�Bqts*Î�gI{�qtepy2¦µeNot��gi_uqte
{�oUnp`bqd}"Ã�� A�qd��g�s�qte�£Uá�qd`�w(yz£¥ÌreNot`�}
mznpoUn(gIw-jRÊQºU�z»­¾U¼�½-·
º�¸D½
º�� ç"# �D�t�z��Ë �dÞ�Ãzj

�rgI�-��qd}u`
�+_xjb��Î¤gI}u��±-g-eI��_rjb� B ÌrgI�bg-����A�j5�(�Ihtht���pjFÎ�oUnpcfeNoUnp`bqd}©ot}u�¥²��tqd��cfnp`bqd}4qtsBÚ�{1`bnpoUnp`b�tg]�ªgIoUe
}u`�}fa
`�}$��epnp`b�O�-`�ot�t	�epadot}u`�wp{�w-j�è�ÔdûW`D¹�·��Uº�éSºU� û��&·:¾U»�� � �(���p�µ�&ÞUh�ËO�IhtÑ j

�xvuot��{¥g-eNw-�"�ioI�z`��h®uj@�(�IhthUÃ �pj�¦�vfg¥²��tqd��cfnp`bqd}8qts*�ªgIoUeN}u`�}fa,Ã���}[²@Äz~Dg-e
`�{¥gI}�nS`�}�.�gI}fg-np`��©�xqd}u}fgI��Å
np`�qd}u`�wp{$js¾�û1_�º�¼Ì�r«	ÁPÃPÂ$¾ó�wÄ%¾x»(¾I½�ºNºpÔt·?¸�_t¼Q¾z��¹��fºF«�Ã�ÃPÂ9
�¾t¸u¸Dºp½&¹�·�¾t¸u·�¼�¹2Â[¾IÔ+º-úl¼Ì�N��I�I1º�»@�D½U�z¾I¾Uú j

�xvuoU~Ocu`�w-�U��jb� B ��eNqt±t�+²�jf�(�Iht�tÙ��pj|ç¢�zº]Õ ûs���5º-¹���ÿ�»­¾Iü]Â¶ºp½U�zûU¸u·:½NûUú�¾]�E`S`fº-¹�¼�juá�gIcu�NvuoUn(gI�
�zm ��`�n(±-g-eN��ot}u�"Ã
á�gIcu�
vuoUn(gI��ÍS`�w(n(qteN`��-ot�FÎ¤cuwpgIcu{$j

�xvfgI}�����jb���µ`�}F�|��Å
ÍQjb�¹.�epg-gI}F��²�jb�SÌxoUeN}fgIw-����jb� B Î¤��áSotcfadv�n(qd}F��Ì�j��(�Ihth�Át�F�pj Í�gIot�zÅk�i`bepgI��np`�qd}
�xgI����w�`�}¥npvug�A�oUn��*qdw(n(g-eN`bqte��rqtepn(g�ÄBj+Ú�j+��}5oUn(qd{�`��-ot�N�S`�w(n(eN`b�5cunp`bqd}4ot}u�1ÌrgIvuo&� `bqte
ot�5Î¤q �uc5��oUnp`bqd}Fj
��VW`fº-»
·�I1º�¸5¹
ûtú�é�»­ût·?¸ÓÈ�º�¼-ºNûU»­½��+� #�É"# �OÑ�Ë kt® j

�xvfgI}��,��jb�i��`�}F�@��Å
ÍQjb�5ÌxoUeN}fgIw-�B��jb� B Î���á�otcuadv+n(qd}F�DÌ�jª�(�Ihth�Ádo �pjxÍ�gIot�zÅk�i`beNgI��np`bqd}��rgI����w�`�}$npvfg�A�oUn
�*qdw(n(g-e
`bqte��rqtepn(g�ÄBjUÚpÚ
jd�rqd}�n(eN`b�5cunp`bqd}uwµqtsi��`�wpcuot�zot}u�QÚ��ug-qtnpvfg-np`��rÚ�}us?qteN{1oUnp`bqd}�n(qinpvug*�i`beNgI��np`bqd}uot�
_�`be
`�}fafj���Va`fº�»�·eI1º-¸5¹
ûUú�é�»(ûU·�¸ÓÈ�º�¼IºpûU»(½U�+� #�Ét# �Ok�Á*Ë ®�Áfj

�xvfq¬��}F��²�jb��§�oU~O��ot}F��mDjb� B §iqtepn(gI}fÆUot{¥~��4�Qji�(�Ihtht���pj ��epqtn(qtn�y�~BgIw-���ªqz�-oUnp`bqd}Ëot}u�Ø��wpw(qz�-`�oUnp`b�tg
á�g-n��rqtepÆzw���������á��ÄÃ�¦ªq¬�roUeN�5w$o�9S}u`°�OgI�¡¦�vfg-qteNyÈqtsQ�rqtad}u`�np`b�tg�Î�oU~u~5`�}fafj ç¢�fº�Õ ¾Z� »�¸OûUú�¾z�
�¾ _t¸u·�¹�·e�tº@�D½-·
º�¸D½
º�� #zä �(���pj



kt�z�

�xv cfeN�
vu��ot}u�F���*jb� B m g�«(}uq&��w(Æz`:��¦ijx�(�Ihthtk��pjûç¢�zº9
�¾ZI�`O�z¹
ûd¹�·�¾U¸DûUú*é�»­ût·?¸uj0�xot{��ueN`��fatgt�@Î¤�^Ã*Î�Ú­¦
��epgIwpw-j

�x��`b¯����4jb�uÍ�c5w(�5ot}u�uwI� �*jb� B ÍSoUep�tg-yt�OÚ
j��(�Ihtht®Uo �pjx��}5ot�by wN`�wrqtsµ²��tqd�b�tgI�¤m gI}uwpqtepy+Å�Î¤qtn(qteS�xqd}+n(epqd���bg-eNw-j�
¸~Ä%�BºN½N¾U¸DÔD�¡�z»­¾a`fºpûU¸´
�¾U¸1�Iº�»pº�¸O½�º4¾U¸3è�»�¹�· Ó�½I·�ûtú[Ç*· �-º-j
�x��`b¯��Z�4jb�+ÍSoUep�tg-yt��Ú
jb� B Í�c5w(�5ot}u�uwI���*j5�(�Ihtht®����pjD²�Ä ~O�bqteNoUnp`bqd}uw*`�}4²��tqd��cfnp`bqd}5oUepy¹A�qt�Dqtnp`��-w-j�è�ÔdûW`D¹�·��Uº
éSºU� û��&·:¾U»�� æ �OÞU®�ËO�t�-Ãzj

�rqdvfgI}���Î¶jb� B �SeNoU�5Æ `�}��dÚ
jO�(�Ih�Á+Ñ��pjC�D¾��z»(½
º|é�¾I¾��Q·?¸³Ðx»pºNºU���D½I·:º-¸O½
º-jOá�g-�>§@qtepÆD� á�§�Ã�Î���.�eNo&�ÀÍS`����:j
�rqdvfgI}���áQjb� B ²r`��NvugI}+�5otc5{$�+ÍQjF�(�Ihtht®��pj2Â¶ºUI�¾U»aX�Í¢èKIQ¸Bº�¼
·:û�Í@ûU¸OÔ©¹��zº�÷�·ñ`S`z¾I½
û�I4`zûUúB�<X�¼�¹�ºUI4j��xot{4Å

�5eN`��fatgt�fÎ��¹Ã5Î¤Ú­¦Ë��epgIwNw-j
�rqd����g-n(n-�u¦ijb�5�xoUepn���eN`badv�n-�uÌ�jb� B mf{�`bnpvF�zÌ�j��(�IhtÑtÙ��pj��µot}5�u{�oUepÆD�µgIoUeN}u`�}ua4ot}5����`�wNcfqUÅ�m ~5oUnp`�ot�DÎ¤gI{4Å

qte
`bgIw�`�}).�g-eN�5`���w-j%Õz¾��z»
¸DûUúµ¾z��ÊQºU�z»(¾W`<�sX�¼�·�¾Uúb¾Ä_SXDè�� #¿zU¥ �DÑt®t��Ë Ñt�z�Uj
�rqd����`�}uw-��A�jb� B ®dg�¯Bg-eNw(qd}��,�Qj��(�IhthUÃ �pjr��}$��epnp`°�D�-`�ot�Dá�gIcfe
ot�Bá�g-n���qtepÆ�A�g-~uepgIw(gI}�npoUnp`bqd}�s�qte���eNnp`°�O�-`�ot�
	Sepadot}u`�wp{1w-j�¾�û1_ º�¼]¶���Ã	Á	¶�ª	��¾ó�wÄR¾x»(¾I½
º
ºpÔU·�¸�_U¼�¾z�i¹��zºL
�¾U¸1�Iº�»pº�¸O½�º�¾t¸×¾�ûU»(ûUú�úbº-ú[¾x»(¾S�-ú�ºUI£�B¾UúY�¬·?¸�_
��»(¾�IØÊ�ût¹
�z»pº�j

�rqd����`�}uw-�@A�jb� B ®+g�¯Dg-e
w(qd}F�<�4j*�(�Ihthz���pj���}+n(_OoUeN{�Ã�¦ªq¬�roUe
�uwSmf`�{�c5��oUn(gI�$²��tqd��cfnp`bqd}Fj
�
¸[Ä
¾�»­¾&½
ºNºNÔU·�¸�_U¼
¾ó��¹��zº@�BºN½N¾U¸OÔ;�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸)è�»�¹�· Ó�½I·�ûtú~Ç*· �-º-j

�rqd�bqd{��Bg-n(np`:�@Î¶jb� B �SqteN`batqf��Î¶j��(�Ihthtk��pj��µgIoUeN}u`�}fa�n(q0�rqd}�n(epqd��ot}É��cfn(qd}uqd{¥qdcuw�A�qt�Bqtn4� y��i`�w­Å
n(e
`b�5cfn(gI��.�gI}fg-np`��i���batqteN`�npvu{�w-jM�
¸[Ä�ÙF»­¾ZI½è�¸5·eI�ûUúß¼�¹
¾:è�¸5·eI�ût¹�¼Ì¶rÄ%¾x»(¾I½�ºNºpÔt·?¸�_t¼Q¾z��¹��zº��BºN½N¾U¸DÔ�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸��5·�I:�zúbût¹�·:¾U¸0¾z��è�ÔdûW`D¹�·��Uº¹é�ºU� û��¬·�¾U»�j

�rqd}u}ugI���:�¿®ujb� B Î¤otv5ot�fg-��ot}��BmDj��(�Ihtht®Uo �pj|A�oU~5`��$¦�otw(Æ��ªgIoUeN}5`�}fa¥s�qte�A�gIot�¢A�qt�Bqtnpw-jF
%� ûW`�����Ít`zû�_�º�¼«rÂ	�	ÁP«§©[Â[¾z�ÅÄ��rqd}u}fgI���:��®ujb� B Î�otvuot�fg-�Uot}F��mDj@��gI�uw��p�sÈ�¾s�N¾t¹`ÇªºNûU»�¸u·?¸�_tj$Ìrqdw(n(qd}F��Î¤�^Ãµ§���c+�rg-e
���-ot�fgI{�`��Uj

�rqd}u}ugI���:�P®5jb� B Î�otvuot�fg-�Uot}F�fmBjD��gI�uw-�pjD�(�Ihtht®��F�pjMÈ�¾S�
¾t¹BÇµºpûU»�¸u·�¸�_tj�Ì�qdwpn(qd}F�uÎ¤�^Ãz§���c���g-er���-ot�fgI{1`��Uj
�rq&ÄD�FÚ�jb� B ÜØ`��bs�qd}faf�t.Qj���gI�uw��pj��(�IhthUÃ �pj�èK�z¹
¾t¸O¾�I�¾�� ¼�È�¾S�N¾t¹×ÖOºU�+·�½Iúbº�¼
jSá�g-� §@qteNÆO�Fá4§:Ãªm ~5eN`�}fatg-e(Å
��g-e
��oUafj



kt�tk

�repq¬���bg-yt�@®5jQ�(�Ihtht���pj Î�oUnpvfgI{�oUnp`��-ot�Q_uqdcu}5�uoUnp`bqd}uw¤qts¥á�o&� `�adoUnp`bqd}|ot}u� �*g-eN��g-~5np`bqd} s�qte8ot} ��czÅ
n(qd}uqd{¥qdcuw�Î¤qt�5`���g:A�qt�Bqtn-j×¾�û1_ º�¼=Ã	Ár��«�¾z�ÅÄF¾�»­¾&½
ºNºNÔU·�¸�_U¼2¾ó�1¹��zºF�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú±Ñ�¾t» �¬¼ � ¾W`×¾t¸È�ºpû�¼-¾U¸u·�¸�_���·�¹��GÚµ¸O½�º�»�¹
ûU·�¸5¹
X1·�¸fÈ�¾S�N¾d¹�·�½-¼
j

�xcu���Dg-eNnpw(qd}F�[®5j��(�Iht�dÞ+�pj^A�qt�BqtnpwSot}u����cfn(qd{1oUnpo@Ã�� Ì�e
`bg-s�Í�`�w(n(qtepytjf
�¾�I4`N�f¹�º�»
¼�ûU¸OÔ�è��f¹
¾�I�ût¹�·�¾t¸u�� �
®SR¬Áz�p�B®tk�Ë ®dÞZRUktÑ�Ë ®t� j
�xcu���Dg-eNnpw(qd}F�o®uj��(�IhtÙt®��pj�ç¢�zº�Â8·�¸OÔ�¼�¾z�EÈ�¾S�
¾t¹�¼wÄL�Bº-¸f¼-º:ÿQût¹
û�Í¡Â¶ºUI�¾U»aX×�WI�û1_�º�¼ Í�ûU¸DÔ�éSºU� û��&·:¾U»¥·�¸
�¾t¸f¼�½I·�¾�� ¼�è��f¹
¾�I�ût¹
ûtj�9�ep�5ot}uo�Å��xv5ot{¥~5ot`bad}F�zÚ���Ã,9S}u`b�tg-eNwN`bn�y2qtsµÚ­����`�}fqd`�w���epgIwpwIj
�iotw(adcf~unpoz�]�i`b~Oot}fÆ�oUe&� B Î���.�epg-atqte&�|�Sqdcfad��otw-j��(�Ihthtk��pjÎ�SgIwp`�ad}u`�}fa[��~u~5��`��-oUnp`bqd}zÅ�m ~BgI�-`°�O�©á�gIcfeNot�

á�g-n��rqtepÆzw¥cuwp`�}ua¿npvfg�m n(eNcu��npcuepgI�·.�gI}ug-np`������batqte
`bnpvu{$j�¾�û1_�º�¼×�¿À ÁPÃPª¶¾z�wÄ¢¾x»(¾I½�ºNºpÔt·?¸�_t¼�¾z�2¹��fº�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸G
�¾�ID�-·�¸Oût¹�·:¾U¸f¼¥¾z�LÐ�º�¸Bº-¹�·:½KèSú _�¾U»
·�¹��sIQ¼QûU¸DÔFÊQºU�z»(ûUúoÊQº-¹
��¾t» �¬¼
j
�ioIyzvfqU¯*�Y®ujB�(�IhthUÃ �pjRÊQºU�z»­ûtú[Ê�ºI¹
��¾U» �¹è�»(½U�+·�¹�ºp½&¹
�z»(º�¼wÄ|è�¸g�
¸5¹�»­¾&Ô��u½I¹�·:¾U¸uj�á�g-�Ú§@qtepÆNÃ��@ot}�á�qdw(n(e
ot}u�
A�gI`�}uvfqd���Fj

�SgIot}F��¦�jb�������bgI}F�M®5jb� B ����qd`�{¥qd}fqdw-��§4j��(�Ihtht���pj�è�»�¹�· Ó�½I·�ûtúM�
¸O¹�º�ú�úß·�_�º-¸O½
ºy��ç¢�zºN¾U»aX¶ûU¸OÔ�¾x»(ûd½I¹�·:½
º-j
A�gI�f�rq�qz�¤�x`bn�yt�O�x�^Ã5ÌrgI}�«(ot{1`�}��xcu{�{1`�}fadw-j

�Sqdcfad��otw-�NA�jª�(�IhdÞUk��pjx��oI�z�bq¬� `�ot}��rqd}u�5`bnp`bqd}u`�}uaQot}u�¿npvfg�ÌreNot`�}Fj%¾�û1_ º�¼E�2¶�Ã	ÁP�§©UÃ¤¾z�ÅÄxÌ�qdoUÆtgIwI�NA�jb� B
ÍSot����`��uoIyt�uÎ¶j���gI�uw��p���
¸,�+·��-·�¹�·�¾U¸[ûU¸DÔFÇµºpûU»�¸u·�¸�_tj��ªqd}u�uqd}"Ã@���-ot�ugI{�`��i��epgIwpw-j

�Sqdcfad��otw-�OA�jb� B ��eN`b�ue
ot{$�5§¥jª�(�IhtÙtÙ��pj��ªgIoUe
}u`�}fa1ot}5�y�µ`�{��5`����ªgIwp`�qd}uw-j
Ê�º��z»­¾W`O¼WXd½U� ¾tú°¾Ä_d·�ût� � �*�IhdÞ§Ë
ktkUÃzj

�icu�fg-ÆD�N.Qjb�iA�qd{�ot}u`bÆD�u§¥jb� B ÜØvu`bn(gIwp`��fgIw-�5mDjF�(�Ihtht���pj��µq �-ot��`b±I`�}fa¥o�A�qt�Bqtn���`�npv$Î¤`�}5`�{�c5{ ¦µeNo&�tgI�:j¾�û1_�º�¼L©¿�¿À�Á�©P©YªÊ¾z�ÅÄ9¾x»(¾I½
º
ºpÔU·�¸�_U¼8¾z�¿¹��zº9ªU¹���è�¸u¸<�fûtú�èÎ
tÂJ�I���óè�ÂÛ�<X�I4`z¾�¼
·��@I ¾t¸>ÿ�·?¼�½I»(ºI¹�º
èSú _�¾U»
·�¹��sIQ¼
j

�icfepÆz`�}F�¿®uj��(�Ihth�Áz�pj|��Va`fº�»�¹��<X�¼�¹�º�I�¼@ÁDÿ4º�¼�·�_d¸8ût¸OÔDÿ4ºU�Uº-ú°¾a`NI1º�¸5¹�j@á�g-�8§@qteNÆO�uá4§�Ã5Î¤ot�-{1`�����ot}Fj
²���s?gIw-� ��jD�(�IhtÑth��pj]Ü�½
½��E`zûU¸O½1XgÐx»
·:Ô�¼wÄ]è�¾x»(¾S�NûS�I·?ú ·?¼�¹�·:½]ÙB»(û�I1ºU��¾t» �]�-¾U»%È�¾S�N¾t¹�¾�º�»(½
º�`D¹�·:¾U¸�ûU¸DÔ@Ê�ûZ�&·
�
_�ût¹�·:¾U¸uj���v�j �QjfnpvugIwp`�w-�z²���gI��n(eN`��-ot�Fot}u���rqd{�~5cfn(g-e�²�}uad`�}fg-g-eN`�}ua¹�Sg-~5oUepnp{¥gI}�n-�B��oUeN}fg-ad`bgiÎ¤gI���bqd}
9S}u`b�tg-e
wp`bn�yt�f�r`bn(npw(�5cuepadvF�z�F��j

²���s?gIw-� ��jD�(�Ihthtk��pj%�Syz}uot{�`����rqd}+n(eNqd�5qts"A�qt�Dqtn��*g-eN��g-~unp`bqd}-9�wN`�}fa�Î�cu�bnp`°Å
��epqt~Bg-epn�y4Ú­}fs�g-epgI}u��g�.�e
`��uw-j�
¸~ÄR¾�»­¾I½�ºNºNÔU·?¸�_U¼�¾z�i¹��zº±«�Ã�Ã	¶;�ó�����´�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú�
�¾U¸1�Iº�»pº�¸O½�ºQ¾U¸gÈ�¾S�N¾t¹�·:½�¼�ût¸OÔHè��f¹
¾�I�ût¹�·�¾t¸uj



kt�t®

²���s?gIw-�µ��j@�(�Ihtht���pj-A�qt�Bqtniá�o&� `�adoUnp`bqd}"Ã�Ú­}+n(g-ate
oUnp`�}fa¿�*g-eN��g-~unp`�qd}F��²�}��z`bepqd}u{¥gI}�npot���rqd}uwpn(eNot`�}�npw�ot}u�
¦�otw(Æ¿²�Ä gI�-cunp`bqd}�Ü×`bnpv5`�}¤o2��epqt�5oU�5`���`�w(np`��S_ue
ot{¥g-��qteNÆOj±¾�û1_�º�¼FÃ	�PÁP«	�rÂ�¾z�ÅÄ�¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾ó�4¹��fº�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú�Ñ�¾U»W�&¼W� ¾W`Y¾U¸fÈ�ºNû�¼�¾U¸5·?¸�_y��·�¹���Ú�¸O½
º-»�¹
ût·?¸5¹
X2·�¸gÈ�¾s�N¾t¹�·:½�¼�j

²�}uatgI��w(qd}F��mDjµ�(�Ihth�Áz�pj@¾�û�¼N¼�·e�tº¹Â[ûa`9ÇªºNûU»
¸5·?¸�_¤ûU¸OÔOÖª·?¼W�uûUú�¾xúbûd½
ºEÈ�ºp½
¾Ä_t¸u·�¹�·:¾U¸uji��v�j �QjOnpvfgIwp`�wI�Oá�g-�
ÍSoI�tgI}��B�x¦i�,�Sg-~5oUeNnp{¥gI}+n�qts@�xqd{¥~5cfn(g-e�mz�-`�gI}u��gt�,§�ot�bg�9S}u`b�tg-e
wp`bn�ytj

²�np`�gI}u}fgt�d��jz�(�IhtÑt���pjD¦�vfg��rqd}�n(epqd� qtsBmzvuqtepn­Åk�i`�w(npot}u��g�Í�qd{�`�}faS`�}Qnpvfg�.�qd���ugI}�ÍSot{�w(n(g-e&j~¾�û1_ º�¼Æ¶P����Á¶���«¿¾z�ÅÄ�²r���bgI}F�5��jb� B ¦�vu`�} cuw­Å�Ìx��ot}u�U�B��jµ��gI�uw-�p�%
�¾ _t¸u·�¹�·e�tº�¾x»(¾I½�º�¼N¼Iº�¼�ûU¸OÔ×�S`zût¹�·:ûUú`Üx»
·
º�¸O¹
ût¹�·�¾t¸
·�¸yè�¸u·�I¥ûtúl¼�ûU¸DÔDÂ[ûU¸uj�Ì�qdwpn(qd}F�5Î��¹Ã5Î�oUepnp`�} cuw�áS` «pvfqU¯*j

²�np`�gI}u}fgt����ji�(�Ihthtk��pj áSoI�z`badoUnp`bqd}ØqtsQoÊmf{�ot����Î¤ot{�{1ot�S��y>�SgIot�ÚA�gI�pÆtqd}u`�}uaÈot}u���ªqz�-ot�i��cfgIw-j
F�z»�»(º-¸5¹~ÿ�·�»pºp½I¹�·:¾U¸f¼�·?¸�¾r¼aXt½�� ¾Uúb¾Ä_t·:½Nûtú��D½I·:º-¸O½
º-� # �
k��p�OÁ+Ñ�Ë �tk j
²�np`�gI}u}fgt�O��jb�F¦ªg-eNqd}u`:�<�Qjb�DÍ�cfe
}u`:�D��jb� B ��qteNn(gI}u`bg-eI�O��j��(�IhthUÃ �pji¦�vfg�²�¯DgI��n�qts@� mz`�}fad�bg��µ`�adv+ni�xcfg

qd}¿Í�qd{�`�}fa�ÌrgIvuoI�z`bqdcfe�qts*npvfg^.Sqd���fgI}$ÍSot{�w(n(g-eIj¡è�¸u·�I¥ûtúOéSºa� û��¬·�¾t»
� ç5ä �µ�&Þ§Ë+Áu�Uj
²�np`�gI}u}fgt�O��jb�FÎ¤otcuepg-eI�OA�jb� B m g-adc5`�}fqtn-�O��j*�(�IhthtÙ��pjS�*oUnpv�Ú­}+n(g-ate
oUnp`bqd}8`�}�Î�ot{�{�ot��w�ot}u��`bnpw�Ú�}�n(g-e(Å

ot��np`�qd}¿��`bnpv��S`�wpc5ot�N��ot}u�u{�oUeNÆ w-j^ç¢�fº±Õ ¾��z»�¸OûUúµ¾ó����Va`fº�»�·eI1º-¸5¹
ûUúté�·:¾Uúb¾Ä_ZXU� # ä5ä �(���p�DkUÃf��Ë kUÃdh j
²��tg-eNg-n(n-�uÍ�jF�(�Ihtht���pjÆ�Bº-¸f¼�¾t»N¼~�-¾U»4Â[¾S�I·?ú�º�È�¾S�N¾d¹�¼wÄ
ç¢�zºN¾U»aX©ûU¸OÔ�è*`s`Oúß·:½Nûd¹�·�¾U¸5j�Ü�gI���bgIwp�bg-yt�uÎ��^Ãz��jf§¥j

�*g-n(g-eNw��ªnp�Fj
_ugI`batgI}��5otcu{¿��®5jb� B A�qd����w-�+²�j5�(�Ihthz���pj�������q ��gI}�n(eN`���ot}u�1²�atqz��gI}+n(e
`���m ~OoUnp`�ot�fÚ­}fs?qte
{�oUnp`bqd}¥��epq ��gIwNwp`�}fa

`�}�npvfgiÍ�`�~u~F�-ot{¥~5ot�B_uqteN{1oUnp`bqd}$qts*npvfg�ÌrgIvuo&� `�}ua¥��eN`�{1oUn(gtjR¾r¼aXt½�� ¾S�I·�¾Uúb¾Ä_SX�� # ä �Okz��Ë+ÁdÃzj
_ugI}�n(qd}F�ª��jb� B ÌxcfeNgIw-�a®uj*�(�Ihth�Áz�pj�Ú­}+n(g-e
vu`b~u~Bqz�-ot{¥~5ot��¦µeNot}uw(s�g-eSqts@����ot��gQáSoI�z`badoUnp`bqd}�Î¤qd}fqz�-cu��oUeN��y

���-Ç cu`bepgI�©��y-A�oUnpw¡�icfeN`�}fa¹9S}u`���oUn(g-e
ot�5_5c5}u��np`bqd}uot�B���5��oUnp`bqd}2qts�npvfgK�SqteNwpot�BÍS`b~u~Bqz�-ot{¥~5cuw�ot}u�
�S`�wpc5ot�ª�rqtepn(g�Ä���`bnpv��µ`��fq �-ot`�}fgtj�Ê�º��z»­¾�¼-½-·
º�¸O½�º�� zY¥ �uÁ+Ñz��Ë+Á+hz�Uj

_��bqtepgIot}fqf�N�4jb� B Î¤qd}u�uot�5oz�u_xjµ�(�Ihth�Áz�pj���cfn(qd{�oUnp`����xepgIoUnp`bqd}¿qts�ot}¤��cfn(qd}uqd{¥qdcuw���atgI}�n�Ã].�gI}ug-np`��
²��tqd��cfnp`bqd}�qtsxo2á�gIcfe
ot�°Å
á�g-n���qteNÆQ�SeN`��tgI}6A�qt�Bqtn-jÎ¾�û1_�º�¼Ì©¿¶r«	Á�©¿��Â8¾z�wÄ±ÙB»(¾�I èS¸u·eI�ûUúß¼¥¹
¾åè�¸N�
·�I�ût¹�¼f�PÄ9¾x»(¾I½�ºNºpÔt·?¸�_t¼�¾z��¹��fº·ç¢��·?»(Ô³�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú±
�¾U¸1�Iº�»pº�¸D½
º8¾U¸´�5·�I�� úbût¹�·:¾U¸ ¾z�-è�ÔdûW`D¹�·��Uº
éSºU� û��&·:¾U»�j

_uqtatgI�:���4jO�(�Ihth�Áz�pjª��w(yz{¥~un(qtnp`����rqd}+�tg-eNatgI}u��g���epqt~Bg-epnp`bgIw�qts¢.�gI}fg-np`������batqteN`bnpvu{1w�ot}u��²��tqd��cfnp`bqd}uoUeNy
��epqtateNot{�{1`�}fa,Ã���}uot��y wp`�w�ot}u�É²�Ä ~Bg-eN`�{¥gI}+npwIj�
FXS�
º�»�¸DºI¹�·�½-¼$ûU¸DÔ9�<X�¼�¹�ºUIQ¼wÄQè�¸^�
¸5¹�º-»
¸Dût¹�·�¾t¸OûUúÕz¾��z»�¸OûUú � æYz �D®tÑth�Ë+ÁdÃ+Þ�j



kt��Á

_uqd}uwpgI�-oz����jb� B _��bgI{�`�}uaf�&�*j��(�Ihtht���pjz��}H	��tg-ep�z`bg-�[qtsf²��tqd��cfnp`bqd}5oUepyi���batqte
`bnpvu{�w�`�}�Î¤c5�bnp`°Å�	��z«(gI��np`b�tg
	S~unp`�{�`b±IoUnp`�qd}Fj��¡��¾túY�f¹�·:¾U¸OûU»aX�
�¾ZI�`O�z¹
ûd¹�·�¾U¸5� ç �(���p�µ��ËO�IÙ j

_uqdw(n(g-e&�x¦�jb�x�xotw(n(eNqf�x��jb� B Î¤��áSotcfadv�n(qd}F�xÌ�j��(�IhtÑth��pjÀm ~5oUnp`�ot��m gI��gI��np`b� `�n�y0qts�A�oUn¥ÍS`b~u~Bqz�-ot{¥~5ot�
á�gIcfepqd}5w�Ã~�Sg-~DgI}5�fgI}u��giqd}¿��epg-~5oUepgI�5}fgIwpwxs�qte�{¥q&�tgI{�gI}+n-j]�D½-·
º�¸D½
º�� æi�<� �ª�I�tÑUÃ ËO�I�tÑtk j

_uepgIc5}u�F�U®uj��(�Ihthtk��pj|Â[ûd¹��zºUI�ût¹�·:½NûUúB�O¹
ût¹�·?¼�¹�·:½�¼�j�²r}fad�bg-�rq�qz���x��`°¯Fw-�zá�®iÃf��eNgI}+np`���g�Í�ot���
j
.Sot����ot}+n-� mBjz�(�Ihtht®��pjaÊQºU�z»­ûtúrÊ�ºI¹
��¾U» ��ÇµºpûU»�¸u·�¸�_¥ûU¸OÔ���VW`fº-»�¹��<X�¼�¹�º�I�¼�jD�xot{��ueN`��uatgt�dÎ¤�^ÃdÎ�Ú­¦É��eNgIwpw-j
.Sot����`�w(n(gI�:�5��j��(�IhthUÃ �pjDç¢�zº×Üx»�_+ûU¸u·bü&ûd¹�·�¾U¸Y¾z�]ÇªºNûU»
¸5·?¸�_djx�xot{��ueN`��fatgt�uÎ¤�^Ã5Î¤Ú�¦³��epgIwpwIj
.Sot����`�w(n(gI�:����jb� B �xeNot{¥g-eI����j��(�IhthtÙ��pj|�rqd{�~5cfnpoUnp`bqd}uw�qd}ÀÎ¤g-n(eN`��¤Î¤oU~5w©`�}ÈÎ�ot{�{�ot��w1ÃJ.�g-n(np`�}fa
	SeN`bgI}�n(gI�©ot}u�$�xvfq qdwp`�}ua�o4Î¤cu��np`°Åk�SgIw(np`�}uoUnp`bqd}
A�qdcfn(gtj�ç¢�zº@Õ ¾��z»�¸OûUú�¾z�|��Va`fº�»�·eI1º-¸5¹
ûUúNé�·�¾tú°¾Ä_SXU�
#zä5ä �(���p�Dkz�t��Ë kz�&Þ�j

.�gI�b�ª�u��jª�(�IhdÞ¬Áz�pj|è¡`S`Oú ·:ºNÔ�Ü%`D¹�·eI�ûUú��r¼�¹�·�I�ût¹�·:¾U¸ujx��ot{��ue
`��fatgt�uÎ��¹Ã5Î¤Ú­¦Ë��epgIwNw-j
.S`�}5w(�Bg-epaf��Î¶jD�(�Ihtht®��pj2�r¼
¼-º-¸5¹�·�ûtúl¼�¾z�|è�»�¹�· Ó�½I·�ûUúU�
¸5¹�º-ú?ú ·�_ º�¸O½�º�jµmzot}2Î�oUn(g-qf�O�x�¹ÃzÎ¤qtepadot}�§�otcfs�{�ot}u}Fj
.�qd���u�Dg-eNaf���4j��(�IhtÑth��pj�Ð�º-¸Dº-¹�·:½�è�ú _+¾U»�·�¹���I�¼¤·?¸d�Bºpût»­½��SÍfÜ%`D¹�·�IQ·bü&ûd¹�·�¾U¸iÍ©ûU¸OÔJÂ[ûd½��+·�¸Dº¢Çªºpût»
¸u·�¸�_dj
A�gIot�u`�}faf�uÎ��^Ã5���5�u`�w(qd}�Ü�gIwp��g-ytj

.�eN`�g-eI��®5jb� B ÌxcfepÆD�z¦ijO�(�Ihthtk��pj�é�·�¾tú°¾Ä_SX©¾z�|è�¸u·�I�ûUú<é�ºU� û��¬·�¾U»�juk�gI�5}Fj�á�g-�'§@qteNÆO�zá4§:ÃzÎ�qdwN�bg-y+Å�§@gIoUe
Ìrq qtÆOj

.�eNc5otcF�u_uepgI�ug-eN`��Ujµ�(�Ihth�Áz�pjK.�gI}fg-np`���Î¤`���eNq���epqtate
ot{�{�`�}fa¥qts�á�gIcfeNot�ªá�g-n���qteNÆ w-j]�
¸~Äx§�`�}u}fgIoUe&�u§�`�{
��gI�F�p�Oè�ÔZ��ûU¸O½�º�¼�·�¸�Ð�º�¸DºI¹�·�½Ì¾x»(¾Ä_d»­û�I�I4·�¸�_tj��xot{��ueN`��uatgt�zÎ��^Ã5Î�Ú­¦Ë��epgIwpw-j

ÍSoUep�tg-yt��Ú�jb��ÍScuw(�5ot}5�uw-���*jb� B �x��`°¯*�]�4j��(�Ihthtk��pjÐÚ�wpwNcfgIw©`�}¡²��tqd��cfnp`bqd}uoUeNyÇA�qt�Bqtnp`��-w-jÝ�
¸[Ä^ÙB»(¾�I
èS¸u·eI�ûUúß¼�¹
¾¹èS¸u·eI�ût¹�¼�¶rÄÆ¾x»(¾I½
º
ºpÔU·�¸�_U¼�¾z�S¹��zº��Fºp½N¾t¸OÔ@�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUús
�¾U¸1�Iº�»pº�¸O½�º�¾U¸��5·eI��zúbût¹�·�¾t¸
¾ó��è�Ô+ûW`D¹�·��Uº�éSºa� ûZ�&·:¾U»
j

ÍSoUep�tg-yt�dÚ�jb�tÍ�cuwp�5ot}u�uw-���*jb� B �x��`°¯*�E�4jf�(�Ihth�Áz�pjDm g-gI`�}fa�npvug���`badv+n�Ã���eNnp`°�O�-`�ot�+²��tqd��cfnp`�qd}F��A�gIot����`�wp`bqd}Fj�
¸~ÄLÙB»(¾�Iüè�¸u·�I�ûUúl¼1¹
¾yèS¸u·eI�ût¹�¼×�PÄL¾x»(¾I½�ºNºpÔt·?¸�_t¼$¾ó�1¹��zº�ç¢�+·�»(Ôf�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú�
�¾U¸��-º-»(º-¸O½
º$¾t¸�O·eI��zú°ûd¹�·�¾U¸0¾ó��è�Ô+ûW`D¹�·��Uº�éSºa� ûZ�&·:¾U»
j
ÍSotwpw(qdcu}F��Î0jªÍ�j��(�Ihtht���pj�Ù��z¸OÔ+û�I1º�¸5¹
ûUúß¼�¾ó�:è�»�¹�· Ó�½I·�ûtúBÊ�º�� »(ûUú�ÊQº-¹
��¾t» �¬¼
j���ot{��ue
`��fatgt�ªÎ��¹ÃµÎ�Ú­¦

��epgIwpw-j



kt�t�

ÍSoIy Æ `�}��OmDj��(�Ihth�Áz�pj
Ê�º�� »(ûUú~ÊQº-¹
��¾t» �¬¼
j@á�g-�8§@qtepÆD�uá4§:ÃOÎ¤ot�-{�`�����ot}Fj
Í�g-�u���,�4jª�(�Ih�Á+h��pjDç¢�zº×Üx»
_�ûU¸u·bü&ût¹�·:¾U¸¶¾ó�4é�ºU� û��¬·�¾U»�j�á�g-�8§@qteNÆO�uá4§�ÃY®dqdvu}�ÜØ`��bg-ytj
Í�g-�Dg-eNn-�t��jb��Ì�g-n(atg�Å�Ìrepg-±-g-n(±t�5mDjb� B �xv5oUnp`���oz��A�jf�(�Ihtht���pj5��epqt�5oU�5`���`�w(np`���Î¤oU~H�µgIoUeN}u`�}fa,Ãªá�gI��gIwpwN`bn�y4ot}u�
�i`�T2�-cu�bnp`bgIw-jÌ¾�û1_ º�¼F�rÂ�À�Á���¶r«�¾z�ÅÄ�¾�»­¾&½
ºNºNÔU·�¸�_U¼1¾z�4¹��zº±�
¸5¹�º�»�¸Oût¹�·:¾U¸OûUú�Ñ¤¾U» �¬¼ � ¾a`È¾U¸9È�ºpûU¼�¾U¸u·�¸�_
��·�¹���Úµ¸D½
º�»�¹
ûU·�¸5¹
X2·?¸�È�¾S�
¾t¹�·�½-¼
j

Í�g-epn(±t�¿®ujb�z§iepqtadvF�z��jb� B �*ot��{¥g-eI��A�jO�(�Ihthz���pjM�
¸5¹�»(¾IÔ��u½I¹�·:¾U¸8¹
¾�¹��zº-ç¢�zºp¾t»WX1¾z�`ÊQºU�z»­ûtúy
�¾�I4`N�f¹
ût¹�·:¾U¸uj
A�gI�f�rq�qz�¤�x`bn�yt�O�x�^Ã5���5�u`�w(qd}2Ü�gIwp�bg-ytj

Í�qd����ot}u�F��®ujF�(�IhdÞU���pj]è�Ôdûa`D¹
ût¹�·:¾U¸�·?¸gÊ�ûd¹
� »(ûUúµût¸OÔ:èS»�¹�· Ó�½-·:ûUúo�<X�¼�¹�ºUIQ¼
j@��}u}���eN�Dqte�Ã*¦�vfgK9�}u`��tg-eNwp`bn�y
qts*Î�`��Nvu`�adot}$��epgIwNw-j

Í�qd}uoI�UoUeI�~�Qjr�(�IhthUÃ �pjKÐ�º�¸Dº-»­ûd¹�·e�tºLÇªºNûU»�¸u·?¸�_��O¹�»a�u½I¹
�z»(º�¼�ûU¸DÔf¾x»(¾I½
º�¼N¼Iº�¼4�-¾U»�Ð�º�¸Dº-»­ûtúß·bü¬ºNÔO
�¾U¸u¸Bºp½1�
¹�·:¾U¸u·?¼�¹oÊ�ºI¹
��¾U»W�&¼
jf�rvFj �4jUnpvfgIwp`�w-�Z�Sg-~5oUeNnp{¥gI}+n�qtsF�rqd{¥~5cun(g-e�mz�-`�gI}u��gt�Z9�}5`b�tg-eNwp`bn�y�qts5ÜØ`�wp��qd}5wp`�}F�
Î�ot�u`�wpqd}F�fÜÀÚ�j

Í�qd}uoI�UoUeI�¢�Qj@�(�Ihth�Áz�pj�¦µq&�xoUeN�J�ªgIoUe
}u`�}fa¿m yzw(n(gI{�wi¦�vuoUniÚ­}�n(g-ateNoUn(gD�i`°¯Bg-epgI}+n�mzn(eNoUn(g-ad`bgIw�ot}u�6A�g-~fÅ
eNgIw(gI}+npoUnp`�qd}uw-j`¾�û1_ º�¼±�Pª�«	ÁP�	�rÂ�¾z�ÅÄrÍ�qd}uo&��oUe&�N�Qjb� B 9�vfe&�i��jª��gI�5w��p��è�»�¹�· Ó�½-·:ûUúo�
¸O¹�º�ú�úß·�_�º-¸O½
º4ûU¸DÔÊQºU�z»(ûUú~ÊQº-¹
��¾U»W�&¼ÅÄ]�O¹�º(`O¼�ç5¾Z��ûU»­Ô=¾x»�·?¸O½I· `DúbºNÔF�
¸O¹�ºk_t»(ût¹�·:¾U¸uj�mzot}��i`bg-atqf�D���¹Ã5���-ot�fgI{�`��S��epgIwpwIj

Í�qd}uoI�UoUeI�,�Qjb� B 9SvfeI�@��jB�(�Ihtht®��pj�.�gI}fg-e
oUnp`b�tgK�ªgIoUeN}u`�}fa¥mzn(eNcu��npcfepgIwrot}u�2��eNq ��gIwpwpgIw�s�qte�.�gI}fg-eNot��`b±-gI�
�xqd}u}fgI��np`bqd}u`�w(nxá�g-n���qtepÆzw-j%�
¸1��¾t»WI�ût¹�·:¾U¸9�D½I·:º-¸O½
º�¼
� �,É �DÞU��ËO�-ÃdÑ j

Í�qteN}F�r®5jb� B á�oUs�~5��`�qtnp`�w-�dáQjO�(�Ihtht®��pjFÂJ�zú ¹�·:¾S��ÅIº-¹�·��UºÎÜ%`D¹�·eI4·bü&ût¹�·:¾U¸GÚµ¼
·�¸�_¥¹��fº`Êi·:½U�fºpÔ@¾�ûU»(ºI¹
¾gÐ�º�¸Bº-¹�·:½
èSú _�¾U»
·�¹��sI4j�Ú­����`e.S�4�Ø¦ªgI�
vu}u`��-ot�*A�g-~Bqtepn¥ht®UÃtÃd� j29S}u`b�tg-eNwN`bn�y[qts�Ú�����`�}fqd`�w-�%9�eN�5ot}uo�Å��xvuot{�~5ot`bad}F�
Ú���j

ÍScu���:� �Sj5�(�Iht®�Ádo �pjµ¦�vug��rqd}u��g-~un�qtsFÍ�oU�O`bn­Å
_5ot{�`���yQÍS`bg-eNoUe
�Nv�y�ot}u�1Î�oU±-g4�µgIoUeN}u`�}uafjdÚ
j�¾x¼WXd½U� ¾tú°¾Ä_d·�½
ûUúÈ�ºU�&·
ºU��� �t# �D®t®�Ë ��Áfj
ÍScu���:�d��jf�(�Iht®�Át�F�pj5¦�vug��rqd}5��g-~unµqtsOÍ�oU�O`bn­Å
_5ot{�`���y�Í�`�g-eNoUeN�Nv�y�ot}5�QÎ�oU±-g]�ªgIoUe
}u`�}fafj¬ÚpÚ
jY¾x¼WXd½U� ¾tú°¾Ä_d·�½
ûUúÈ�ºU�&·
ºU��� �t# �µ�I®�Á*ËO�I�tk j
ÍScu���:�5��j��(�Ih�Á+®��pj`¾x»�·?¸D½-·ñ`Oúbº�¼�¾z��éSºa�zû��&·:¾U»�j�á�g-�Î§@qtepÆD�uá�§�Ã5��~u~5�bg-n(qd}fÅ��rgI}+npcuepy+Å��xepqts?npwIj
ÍScu���:�5��j��(�Iht�z���pj|�r¼
¼-º�¸O¹�·�ûUúß¼�¾z��éSºU� û��&·:¾U»�j�Ü�gIw(n(~Bqtepn-�F�x¦�Ã<.�epg-gI}��rq�qz�¿��epgIwpw-j



kt�tÙ

ÍScu���:�5��j��(�Iht�tk��pj|èoéSºa� û��¬·�¾t»��<X�¼�¹�º�I4j@á�g-� Í�o&�tgI}F�B��¦�Ã@§�ot�bg�9S}u`b�tg-eNwN`bn�y©��epgIwpwIj
ÍScu{�{¥gI�:�ZA�ju�(�Ihtht���pj�9�}u��g-eNnpot`�}+n�y�A�gIotw(qd}u`�}fai`�}
	��z«(gI��n~A�gI��qtad}u`�np`bqd}¥� y�Ú­{�oUatg���eNq ��gIwpwN`�}fafj~¾�û1_�º�¼«��P«	ÁP«§©Y�2¾ó�wÄÆ¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾ó�S¹��fº]�
¸5¹�º-»
¸Dût¹�·�¾t¸OûUú
Ñ�¾t» �¬¼ � ¾W`0¾U¸gÈ�ºpû�¼-¾U¸u·�¸�_-��·�¹��^Ú�¸O½
º-»�¹
ûU·�¸5¹
X¥·�¸È�¾S�N¾t¹�·:½�¼�j
ÍScuw(�5ot}u�5w-�¬�*jb�tÍSoUep�tg-yt�dÚ�jb� B �x��`°¯����4j �(�Ihtht®��pjO��}uot��y wp`�}fa|A�gI�-cuepepgI}�n¢�Sy }5ot{�`��-ot� á�g-n���qteNÆ w*²��tqd�b�tgI�

s�qte|A�qt�DqtnS�rqd}+n(eNqd�:jR�
¸[Ä%¾x»(¾I½�ºNºpÔt·?¸�_t¼4¾z��¹��zº±�t»(ÔL�ó���K�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUúÆ
�¾t¸1�-º-»(º-¸O½
º�¾U¸)è�»�¹�· Ó�½I·�ûUúÊQºU�z»(ûUú~ÊQº-¹
��¾U»W�&¼�j
Í��rot}faf�S§Qjb� B ��v c�«(oz�táQju�(�Ihthtk��pjt.�epqdwpw�Î¤qtnp`bqd}4����ot}u}u`�}fa`Ë��×mzcuep�tg-ytjNèÎ
tÂ�
�¾�I4`N�f¹�·?¸�_E�N� »a�Uº�X�¼
�

æi� �
®��p�Bkz�Ih�Ë kthz�Uj®+oUÆtqt�O`:�Sá�jb�SÍScuw(�5ot}u�5w-���*jb� B Í�oUeN�tg-yt��Ú
j��(�Ihtht���pjÂá�qd`�wpg[ot}u�ØnpvfgJA�gIot��`bn�y8.SoU~tÃÈ¦�vugJ9�w(g�qts
mf`�{�c5��oUnp`bqd}¿`�}¤²��tqd��cfnp`bqd}uoUepy�A�qt�Dqtnp`��-w-jÌ�
¸~Ä�¾�»­¾I½�ºNºNÔU·?¸�_U¼1¾z�4¹��zº)ç¢�+·�»(Ô-�¡�z»(¾W`fºNûU¸K
�¾t¸1�-º-»(º-¸O½
º
¾t¸yèS»�¹�· Ó�½-·:ûUú~Ç�· �Iº�j

®+ot{�gIw-��Ü jO�(�IÑthUÃ �pjKç¢�zº`¾x»�·�¸O½-·ñ`Oú�º�¼�¾z�`¾r¼aXd½U� ¾Uúb¾Ä_SX�jFá�g-�'§@qtepÆO� á4§:Ã�Í�qd�bn-��A�`�}ugIvuoUepn�ot}u��Ü×`�}5w(n(qd}Fj
®+oUeNeNoUeN�F����jx�(�Ihtht®��pj·	S}¶npvfgåA�qd�bg2qts�npvfg2ÍS`b~u~Bq �-ot{�~5cuw�`�}��ªgIoUe
}u`�}fa�ot}u�ÉÎ�gI{¥qteNy0`�}¶npvfg-A�oUn-j
éSºU� û��&·:¾U»(ûUúaÊ�º�� »(ûUúOé�·:¾Uúb¾Ä_ZXU� ç �5kdÞUh�Ë ktÑdÞ�j®+oU±-��`�}uw(Æz`:�ª��j��(�IhdÞ�Ã �pj9�O¹
¾&½U� û�¼�¹�·�½×¾x»(¾I½
º�¼N¼Iº�¼2ûU¸DÔ�Ù@·�ú°¹�º�»�·?¸�_'ç¢�zºp¾U»aXUj�á�g-�È§@qtepÆO�*á4§:Ã����-ot�ugI{�`��
��epgIwpw-j

®dgI}5w(gI}F��	Qjb� B ��`�wp{�ot}��`®ujS�(�IhthtÙ��pj´Í�`b~5~Dqz�-ot{¥~5ot�S�x�S®�A�g-ad`bqd}×��epgI�u`���npw©Î¤gI{¥qtepyËm gIÇ�cugI}u��gIw�Ã
���-��qdcu}�np`�}fa�s�qte�npvfgi�rvuotw(g���epgI��gIwpwp`�qd}$qtsµ�r��ot��gQ�rgI����w-jsÇªºNûU»
¸5·?¸�_�ûU¸OÔHÂ0º�I¥¾t»WXU� ç �OkdÞUh�Ë ktÑdÞ�j®dqdv5}uw(qd}F��A�jb� B ÌxvuoUn(npot�
vuoUepy ydoz�O.QjB�(�IhthtÙ��pjR�O¹
ût¹�·?¼�¹�·:½�¼wÄ%¾�»
·�¸O½-·ñ`Oú�º�¼iûU¸OÔ^Â¶º-¹�� ¾&Ô�¼
j�á�g-�'§@qtepÆD�zá�§�Ã®+qdvu}�ÜØ`��bg-ytj

®+cugI�fgIw-�O�Qjb� B Ìxot��oUÆ�e
`�wpvu}uot}��O§¥j��(�IhthtÙ��pj^.�gI}fg-eNot��`�±-gI�¤á�gIcfeNot�µá�g-n��rqtepÆ wI���xqd{¥~5cfnpoUnp`bqd}5ot�¢�i`°¯Bg-e(Å
gI}�np`�oUnp`bqd}��µot}u�0²��tqd��cfnp`�qd}Fj×�
¸[Ä4Ìrg-ep±t�*Î0jb�*Ìx`�wp�
vfqts��@��jb���rqteN��`�wNw-�F.Qjb� B .�e
`bg-�rot}uÆO����j���gI�5w��p�
�¾ZI�`O�z¹
ûd¹�·�¾U¸DûUú*ÿ�· ÛSº�»pº�¸5¹�·:ût¹�·:¾U¸[Äyè¡`S`Oú ·�½
ût¹�·�¾t¸f¼ ÍyçOºN½U�+¸u·����5º�¼ Í�ûU¸OÔ�ç5¾&¾Uúl¼�j[��v5`���ot�fgI�b~Ovu`�oz�ª�F�^Ã
mzÚ���Î¨��epgIwpw-j

®+c5}faf�fÎ0jb� B Î���áSotcfadv+n(qd}��OÌ�jª�(�Ihtht®��pjxmz~5oUnp`�ot��m gI�bgI��np`b�z`bn�y©qtsF9�}5`bn�����np`b�z`bn�y2`�}2npvfgiÍS`b~u~Bqz�-ot{¥~5ot�
.SeNot}�c5��oUe]�µo&ytg-eIj¡÷�· `s`z¾I½NûZI�`O��¼�� ç ���IÙt��ËO�IÑtk j



kt�dÞ

§�ot��{1ot}F�<A�jª�(�IhtÙUÃ �pj��|á�g-�|��~u~5epqdot�Nv¤n(q
��`�}fgIoUe�_�`���n(g-eN`�}fa�ot}u�¤��eNgI�u`���np`bqd}$��epqt�5�bgI{1w-j
çf»(ûU¸f¼-ûd½1�
¹�·:¾U¸f¼�¾ó��¹��zº�èÌ�@Â)��� �NÉ j

§�oU~5��ot}F��mDjS�(�IhdÞU®Uo �pjÖ�rqtad}u`�np`b�tg�Î�oU~5w-��Í�cu{1ot}Àá�g-gI�uw-��ot}u�Ànpvfg3�SgIwp`�ad}fgI�×²�}�� `beNqd}u{¥gI}�n-j��
¸[Ä
��epgI`�w(g-e&��Ü j���gI�B�p�-�x¸<�&·�»­¾U¸<I�º-¸5¹
ûUú^ÿ4º�¼�·�_d¸�È�º�¼IºpûU»(½U�sÍ�Ö5¾UúÎ«Uj á�g-� §@qtepÆD�¥á�§�Ã��Sq&���ugI}F�
ÍScfnp�
vu`�}uw(qd}��zot}5��A�qdwpwIj

§�oU~5��ot}F�BmDj��(�IhdÞU®��F�pj��rqtad}u`bnp`��tgQÎ�oU~5w�`�}¿�*g-eN��g-~unp`�qd}�ot}5�¤¦�vuqdcfadv+n-jÌ�
¸[Ä���q¬��}uw-�BÎ¶jb� B m n(gIoz���4j
��gI�5w��p�~�WI�û1_�º4ût¸OÔH�x¸i�¬·?»(¾U¸iI1º�¸O¹�j�á�g-�8§@qtepÆD�uá4§:Ã5�����u`�}fg��rcf�5��`�wpvu`�}fa¥�rqd{¥~5ot}�ytj

§ig-gI}fg-yt��A�jb� B A�ot`°¯Foz�*Í�j��(�IhdÞUÙ��pj6ÿQºN½-·?¼
·:¾U¸f¼
��·�¹��QÂ6�zú°¹�· `Dúbº�Ü|�kÅ-ºN½I¹�·��Uº�¼ÅÄ;¾x»pº
�Iº�»pº�¸O½�º�¼2ût¸OÔKÖ5ûUú��5º
çu»(ûdÔ+ºp¾óÛ�¼
jrá�g-�8§@qtepÆO�5á�§�ÃY®dqdv5}$Ü×`��bg-ytj

§igI`bnpv��
®ujb� B Î��U��g-n�yt��§�j��(�IhtÑtÑ��pjý�µoUn(gI}�n$����ot��g6�ªgIoUe
}u`�}faY`�}ÀoYá�q&�tgI�S²r}+�z`bepqd}u{�gI}+n�ot}u�×npvfg
Ú­}zÛOcugI}u��gIwxqts*��eN`bqte�¦µeNot`�}5`�}fa4`�}�A�oUnpw-jÆ¾r¼WXd½�� ¾S�-·:¾Uúb¾Ä_ZXU� #�� �
k��p�µ��Á+Ù�ËO�I�z�Uj

§�`�{��5�bgt�s�QjD�(�IhtÙtÑ��pjªÍS`b~u~Bqz�-ot{¥~5cuw�ot}u��Ú�}�n(g-eN}uot�5Ú�}uv5`b�5`bnp`bqd}�j~¾r¼aXt½�� ¾Uúb¾Ä_t·:½Nûtúié��zú�úbºI¹�·?¸u� �@É �zktÑt��Ë ktht� j
§�}u`�g-eN`�{$�2®ujb�d§�c5�feN`�{¥qtnp`
�&ÍQjb� B Î¤��áSotcfadv�n(qd}F��Ì�jf�(�Ihtht���pjOÍS`b~u~Bqz�-ot{¥~5ot�+����ot��gx_�`bgI���uwI��npvugrÚ­}�n(g-eN}uot�

�xqd{¥~5otwpw-��ot}u��npvfg
�ªgIoUeN}u`�}fa$qts¡�µot}u�u{1oUepÆ�mznpoU�5`���`bn�ytjfÕz¾��z»
¸Oûtú�¾z�±ÊQºU�z»(¾�¼�½I·:º-¸O½
º-� #¿z �x�IÙ�Á+Ñ�Ë
�IÙt�th j

§iq gI}u`baf��mDjb�t.�q�qz�f��`�}F�<A�jb� B mz`�{1{¥qd}uw-�iA�j��(�Ihtht���pj�A�qt�Bqtn�áSoI�z`badoUnp`bqd}���`bnpv�Î�oUepÆtq&��Î�qz�fgI��w�Ã��
_5eNot{¥g-�rqtepÆis?qte���oUnpv��r��ot}u}u`�}fa�ot}u���µgIoUeN}u`�}fa���`bnpv��µ`�{�`bn(gI���rqd{�~5cfnpoUnp`bqd}uot�sA�gIw(qdcueN��gIw-j�¾�û1_�º�¼��¶�¶PÁ����UÀ¥¾ó�wÄÆ¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾ó�S¹��fº]�
¸5¹�º-»
¸Dût¹�·�¾t¸OûUú
Ñ�¾t» �¬¼ � ¾W`0¾U¸gÈ�ºpû�¼-¾U¸u·�¸�_-��·�¹��^Ú�¸O½
º-»�¹
ûU·�¸5¹
X¥·�¸È�¾S�N¾t¹�·:½�¼�j

§iqd�bqz�u}fg-e&��®5j��(�Ihtht®��pjF
�ûU¼-º���é�û�¼-ºNÔ;È�ºpûU¼�¾U¸u·�¸�_dj�mzot}$Î�oUn(g-qf���x�¹ÃuÎ¤qtepadot}¤§�otcfs�{�ot}u}Fj
§iqtepn(gI}uÆ�ot{¥~ª�~�Qj��(�Ihtht®��pj�
�¾ _t¸u·�¹�·e�tº
Â0ûW`5¼K��¾U»DÂ[¾s�-·�úbº=È�¾S�N¾d¹�¼wÄ)è¤È�º(`O»pº�¼Iº�¸5¹
ûd¹�·�¾U¸6�-¾U»DÂ[ûW`S`D·?¸�_

ût¸OÔÎÊ�û��¬·�_�ût¹�·:¾U¸uj���v�j �QjfnpvugIwp`�w-�z²���gI��n(eN`��-ot�B²�}uad`�}fg-g-eN`�}uaQot}u���xqd{¥~5cfn(g-e�mz�-`�gI}u��gK��g-~OoUepnp{¥gI}�n-�
9S}u`b�tg-e
wp`bn�y©qts�Î¤`��
vu`badot}F�u��}u}¿��ep�BqteI�fÎ¤Ú
j

§iqtepn(gI}uÆ�ot{¥~ª�¢�4jb� B Ü�g-yz{¥qdcfnpv���¦ij@�(�Ihth�Áz�pj�¦µqt~Dqd��qtad`��-ot�@Î�oU~u~5`�}fa$s�qte�Î¤qt�5`��bg�A�qt�Dqtnpw¹9�wN`�}fa¿o
�xqd{��5`�}uoUnp`bqd}[qts�mzqd}uoUe�ot}u���S`�wp`bqd}Ém gI}uwp`�}uafj��
¸~Ä-è�è4è��a�ÔÃ�©UÄL¾x»(¾I½�ºNºpÔt·?¸�_t¼$¾ó�©¹��zº-è�I1º�»�·�½
ûU¸
èi¼N¼-¾I½-·:ût¹�·:¾U¸0¾z��èS»�¹�· Ó�½-·:ûUú[�
¸5¹�º-ú?ú ·�_�º�¸D½
º�j



kt�tÑ

§iqt±Ioz�U®5jO�(�Ihthz���pj�.�gI}fg-np`���²��tqd��cfnp`bqd}2ot}u�$�rqUÅ
²��tqd��cunp`bqd}2qts��rqd{¥~5cun(g-e���epqtateNot{�w-jC�
¸[Ä�¾�»­¾&½
ºNºNÔU·�¸�_U¼
¾ó��¹��zº@�BºN½N¾U¸OÔ;�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸)è�»�¹�· Ó�½I·�ûtú~Ç*· �-º-j

§iqt±Ioz��®+qdvu}6A�j��(�Ihthtk��pj³Ð�º-¸Dº-¹�·:½±¾�»­¾ _t»(û�I�IQ·�¸�_rÄ�Üx¸¶¹��zº±¾x»(¾Ä_t»(û�I�I4·?¸�_[¾z�f
�¾�I4`N�f¹�º�»
¼
��XåÂ¶ºpûU¸u¼
¾ó��Ê�ûd¹
� »(ûUú��Bº�ú�ºp½&¹�·�¾U¸5jr�xot{��ueN`��fatgt�uÎ��^Ã5Î�Ú­¦Ë��epgIwpw-j

§�cf�O`bgt�`®ujb� B A�ot}u�pÆD�]®5j��(�IhtÑt®��pj m gI}uw(qteNy+Å�ÌrgIvuo&� `bqte
ot�i�xqtepepgI��oUn(gIw�`�}ÀÚ�}5�u`b�z`��ucuot��ÍS`b~u~Bqz�-ot{¥~5cuw
á�gIcfepqd}5w�`�}Y¦�vfeNg-g�mz`bnpc5oUnp`bqd}uw�Ã1m ~5ot��g�ot}u�È�rqd}�n(g�Ä n-j>¾�û1_�º�¼±©¿����Á ©�©oÀ[¾z�ÅÄ2m gI`�s?g-epn-��Ü jx��gI�B�p�ÊQºU�z»(¾S�-·:¾Uúb¾Ä_ZX$¾z��¹��fº�÷i·ñ`S`z¾I½
û�I4`N� ¼
j*�ªqd}u�uqd}"Ã@���-ot�ugI{�`��i��epgIwpw-j

§�cu`�~Dg-e
w-� Ì�jª�(�IhdÞUÑ��pjxÎ¤q �fgI��`�}fa1m ~5oUnp`�ot�F§�}fq&����gI�fatgtj@
�¾Ä_t¸5·�¹�·��Uº@�D½I·:º-¸O½
º-� æ ���Ikth�ËO�I�t® j
§�cu`�~Dg-e
w-�DÌ�jb� B Ìryzcu}F��§�Å�¦ij��(�Ihthz���pj��ºA�qt�BqtnS²@Äz~5�bqte
oUnp`bqd}8ot}u��Î¤oU~5~5`�}fa¿m n(eNoUn(g-aty8Ìxotw(gI��qd}�o

mzgI{�ot}+np`��SÍ�`bg-e
oUeN�Nv�y�qts�m ~OoUnp`�ot��A�g-~ueNgIw(gI}+npoUnp`�qd}uw-jRÈ�¾s�N¾t¹�·:½�¼¥ûU¸OÔHè��f¹
¾U¸O¾�I�¾�� ¼��NX¬¼�¹�ºUIQ¼
� ¥ j
§�cu`�~Dg-e
w-��Ì�jb��_uepq qd{$�]A�jb�¡�µg-gt��Ü jb� B �r`bg-eN��gt�¡�4j��(�Ihtht®��pj ¦�vfg¤m gI{�ot}�np`��$ÍS`bg-eNoUeN�
v+yÈ`�}ÇA�qt�Bqtn
�µgIoUeN}u`�}uafjC
%�zûW`���ªEÍ<`zû1_ º�¼
«§©U«	Ár«�À*Â¥¾z�ÅÄ��rqd}5}fgI���:�	®ujb� B Î�otvuot�fg-�Uot}F� mBjz��gI�5w��p��È�¾S�
¾t¹�Çªºpût»
¸u·�¸�_dj
Ìrqdw(n(qd}��5Î¤�^Ã5§���c+�rg-e����-ot�fgI{�`��Uj

§�cu}uaf�OmDj@§Qjµ�(�Ihtht®��pj]ÿ�·�_t·�¹
ûUú[Ê�º��z»­ûUúoÊ�ºI¹
��¾U» �¬¼
j�á�g-�Î§@qteNÆO�uá4§�Ãu��epgI}�np`���g�ÍSot���:j
�µot}uad�bg-yt�u�*jª�(�Ihtht���pj|�xú�ºUI1º�¸5¹�¼�¾ó��Â[ûd½��+·�¸Dº�Çªºpût»
¸u·�¸�_djxmzot}¿Î�oUn(g-qf�B���¹Ã5Î¤qtepadot}¤§�otcz¯F{�ot}Fj
�µot}uad�bg-yt�+�*jb� B �@Û5g-atg-e&��§¥ju�(�Ihtht���pj����-Ç�c5`�wp`bnp`bqd}4qtsB�r��ot��g�§�}fq¬���bgI�fatg�¦�vfepqdcfadv1�xotwpg�Å�ÌrotwpgI�
�µgIoUeN}zÅ

`�}fafj��
¸[ÄÆ¾x»(¾I½
º
ºpÔU·�¸�_U¼¥¾z��¹��zºÌ�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸)Â[ûd½��+·�¸DºÌÇªºNûU»
¸5·?¸�_dj
�µoUn(qd{��Bgt�Y®tÅ��Sjª�(�Ihthz���pj%È�¾S�N¾t¹2Â0¾t¹�·�¾t¸�¾�ú°ût¸u¸u·�¸�_tj@á�g-�8§@qteNÆO�uá4§�Ã5§���c���g-e����-ot�fgI{�`��Uj
�ªg-qd}5oUeN�F��®ujb� B �icfepe
ot}+n­Å
ÜØv+y n(gt�dÍQjf�(�Ihthtk��pj<�Sy }5ot{�`��rÎ¤oU~�Ìxcu`����u`�}fa�s�qte@ot}u�Q��cfn(qd}uqd{¥qdcuw�Î¤qt�5`��bg
A�qt�Bqtn-jR�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú�Õz¾��z»
¸DûUúµ¾z��È�¾S�N¾t¹�·:½�¼ÌÈ�º�¼IºpûU»(½U�+� #<# ��Áz�pj

�ªg-�z`�}fgt�F�4jr�(�Ihthz���pj³�
¸5¹�»(¾IÔ��u½I¹�·:¾U¸×¹
¾�Ê�º�� »(ûUúxûU¸OÔG
�¾Ä_d¸u·�¹�·e�tºDÂ[¾IÔ�º�ú ·?¸�_dj¿ÍS`�����wp�5ot�bgt��á�®iÃ¢��oI��eNgI}u��g
²roUeN�b�5otc5{ ��wpwpq �-`�oUn(gIwIj

�ªg-�z`bn(n-�5¦�jb� B �µo&��n(qd}F�i�4jª�(�IhthUÃ �pj��Sc5ot��`bnpoUnp`b�tgSáSoI�z`badoUnp`bqd}¤s?qte�Î¤qt�5`���g�A�qt�Bqtnpw-j*è�»�¹�· Ó�½-·:ûUú[�
¸5¹�º-ú?ú ·��
_ º�¸O½�º�� �N� �
®��p�D®UÃd��Ë ®tÙUÃzj

�ªg-� yt�ªÜ j@�(�IhtÑth��pj1� �rqd{¥~5cunpoUnp`bqd}uot����~u~uepqdot�
v�n(q$Í�`�~u~Bq �-ot{¥~Oot�µ_Ocu}u��np`bqd}Fj�ç¢�zºF¾r¼aXd½U� ¾Uúb¾Ä_SX8¾z�ÇµºpûU»�¸u·�¸�_¿ûU¸DÔ�Â0¾t¹�·���ût¹�·:¾U¸u� æuç �Dk�Á+®�Ë ®UÃd� j



kt�th

�ªg-��`�w-��_rjb�����F�uot����otvF����jb� B �ioI��w(qd}F���4jr��gI�uw-�pjr�(�Ihtht®��pjK
�¾U¸5¹�»(¾Uú�¾z�FÈ�¾s�N¾t¹4Â0ûU¸u·ñ`N�zú°ûd¹
¾U»N¼�j�á�g-�
§@qteNÆO�uá4§�Ã5Î¤ot�-{1`�����ot}Fj

�ªg-��`�w-�DÍ�jb� B ��oU~5ot�u`�{�`�n(eN`bqdcF�F��j��(�IhtÑz���pj��xú�ºUI1º�¸5¹�¼�¾z�4¹��zºQç¢�zºp¾U»aX�¾z��
�¾�I4`N�f¹
ût¹�·:¾U¸uj�²r}fad�bg-�rq�qz�
����`°¯Fw-��á�®iÃ5��epgI}�np`���giÍSot���:j

�ªg-��`�w-�uÎ¶jb�5_5oUataf�B��jb� B m qz�u`�cu{¿� ��jµ�(�Ihthtk��pj�.�gI}fg-np`��i��epqtate
ot{�{�`�}fa���~u~ueNqdot�Nv¿n(q1npvfgQ�rqd}uwpn(eNcu��Å
np`�qd}8qtsro�á�gIcfeNot�*á�g-n��rqtepÆ8s?qte4�rqd}+n(eNqd�*qtsro�Ü[ot�bÆz`�}fa�A�qt�Bqtn-jÎ�
¸[Ä±¾x»(¾I½
º
ºpÔU·�¸�_t¼2¾z��¹��zºF�ó������
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸fÈ�¾S�
¾t¹�·�½-¼4ûU¸DÔ�èK�z¹
¾ZI¥ûd¹�·�¾U¸5j

�µ`
��Î¶jb� B �S`bnpot}�y `:���*jD�(�IhthdÞ+�pj�è�¸=�
¸5¹�»(¾IÔ��u½&¹�·�¾U¸�¹
¾:�4¾UúYI�¾Ä_�¾U»(¾��f
�¾�I4`Oú�º VU·�¹
X1ûU¸OÔ±��¹�¼|è¡`S`Oú ·:½Nût¹�·:¾U¸f¼�j
á�g-�Î§@qtepÆD�5á4§�ÃOm ~ueN`�}uatg-e(Åk��g-eN��oUafj

�µ`�}uw(Ætg-eI�*A�j��(�IhthUÃ �pj ��g-e
��g-~unpcuot��á�gIcfeNot�K	�epadot}u`�±IoUnp`bqd}"Ã8mzqd{¥g���~u~uepqdot�
vfgIw1Ìxotw(gI�Àqd}Èá�g-n��rqtepÆ
Î¤qz�fgI��w�ot}u�$Ú­}fs�qteN{�oUnp`bqd}$¦�vfg-qtepytj*è�¸5¸i�uûUú~È�º��&·
ºU�×¾ó��Ê�º��z»­¾�¼-½-·
º�¸O½�º�¼�� # ç �Okt�dÞ§Ë ktÑz�Uj

�µc5}u�F� Í�jb� B ��oUeN`�wp`:�@�4j��(�Ihtht���pj���eNgIot�uoU~unpoUnp`bqd}uw�`�}©�*qt~5c5��oUnp`bqd}uwxqts�á�gIcueNot�Bá�g-n���qteNÆ w�²��tqd�b�z`�}fa¥`�}
o2�xvuot}fad`�}uaQ²r}+�z`bepqd}5{¥gI}+n-j�è�»�¹�· Ó�½-·:ûUú~Ç�· �Iº�� æ �
k��p�µ�&ÞUh�ËO�IhtÑ j

�µc5}u�F�FÍQjb�ªÍSot����ot{$��®5jb� B �µg-gt�ªÜÀÅ
��j��(�IhthdÞ+�pj©²��tqd�b� `�}fa�A�qt�Bqtn�Î�qteN~5vfqd�bqtatytj×�
¸~Ä±¾�»­¾I½�ºNºNÔU·?¸�_U¼2¾z��ó�����´Ù�¾��z»�¹��¢�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUúÆ
�¾t¸1�-º-»(º-¸O½
º4¾t¸y�]��¾Uú��f¹�·�¾t¸OûU»aX�
�¾�I4`N�f¹
ût¹�·:¾U¸uj
Î�ot�pÆz`�}+n(qdwNvF�5áQj��(�IhtÑt®��pjF
�¾t¸OÔU·�¹�·�¾U¸5·?¸�_�ûU¸OÔDèi¼N¼�¾&½-·:ût¹�·e�tºÌÇªºNûU»
¸5·?¸�_dj�á�g-�Î§@qtepÆD�5á4§:ÃB�x��oUepgI}u�uqd}Fj
Î�oUgIw-���*jD�(�IhthdÞ+�pjª��atgI}�npwx¦�vuoUn2A�gI�ucu��g�Ü�qteNÆ�ot}u��Ú­}fs�qteN{�oUnp`bqd}-	S�tg-eN�bqdot�Fja�
¸[Ä@ÌreNot�5wpvuoI���r®ujO��gI�B�p��B¾z��¹
��ût»(º�è�_�º-¸5¹�¼
jx�xot{��5eN`��fatgt�uÎ��¹ÃOÎ�Ú­¦Ë��eNgIwpw-j
Î�oUepeI�¢�4j��(�IhdÞ ���pj�mz`�{¥~5�bg4Î�gI{�qtepyNÃQ� ¦�vfg-qtepy�s?qteQ��eN�
vu`���qtepn(g�ÄBj×¾¡�+·?úb¾�¼-¾W`<�+·:½NûUú¹çu»­ût¸f¼�ûd½&¹�·�¾t¸f¼�¾z�

¹��fºÌÈ�¾�XdûUúa�B¾I½-·
º-¹
X$¾z�]Ç�¾t¸OÔd¾U¸u� #U�¿� �Okt®�Ë Ñz�Uj
Î�oUnpoUeN`��U�ªÎ¶j@�(�Ihthtk��pj4Ú�}�n(g-ateNoUnp`bqd}8qts�A�g-~uepgIwpgI}+npoUnp`bqd}0`�}+n(q).�qdot�bÅk��e
`b�tgI}�ÌrgIvuoI�z`bqte(Å�Ìxotw(gI��A�qt�Bqtnpw-j�ó�����úçf»(ûU¸f¼-ûd½I¹�·:¾U¸f¼�¾U¸fÈ�¾S�
¾t¹�·:½�¼QûU¸DÔDè��f¹
¾�I�ût¹�·�¾t¸u� ¥ �
®��pj
Î�oIy �DgI�NÆO����jS�(�IhthUÃ �pj ¦�vfg�§�ot��{1ot}È_�`��bn(g-e1Ã8��}ÈÚ­}+n(epqz�ucu��np`�qd}Ên(qÊ�xqd}u��g-~unpw-j��
¸[Ä¶�rqIÄB��Ú
j'®5jb� B

ÜØ`��bs�qd}faf�N.Qju¦�jª��gI�uw��p�OèK�z¹
¾t¸O¾�I�¾�� ¼�È�¾S�
¾t¹ÎÖOºa��·�½Iúbº-j�á�g-�Î§@qteNÆO�Oá�§�ÃDm ~ue
`�}fatg-e(Åk��g-eN��oUafj
Î��&�xcfeN�fyt�f²�j��(�Ih�Á+Ñ��pjHç¢�fº�Â8·�¸OÔ�¾z��ÇªºN¾U¸OûU»(Ôd¾¿Ô+û^Öª·�¸O½-·�j�á�g-�Î§@qtepÆD�uá�§�Ãi�Sqz�u�F�uÎ¤gIot�F�Oot}u���xqfj
Î���_5oUeN��ot}u���i�4jª�(�Ihtht®��pj]èS¸u·eI�ûUú�é�ºU� û��¬·�¾U»�j�²rwpw(g�ÄB�f²�}fad��ot}u�"Ã��ªqd}fad{1ot}¤mz�-`bgI}�np`°�O�iot}u��¦ªgI�
vu}u`��-ot�:j



ktÙUÃ

Î���_5oUeN��ot}u���,�Qjb� B Ìrqdwpwpg-eI�u¦ijF�(�Ihtht®��pjR�
¸5¹�º-ú?ú ·�_ º�¸5¹Fé�ºU� û��¬·�¾U»�·?¸�è�¸u·�I¥ûtúl¼�ûU¸OÔFÈ�¾S�
¾t¹�¼
jx�xot{��5eN`��fatgt�
Î��^Ã5Î�Ú­¦Ë��epgIwpw-j

Î���á�otcfadv�n(qd}F�fÌ�jb� B á�ot�fgI�
�s��jO�(�IhtÑth��pj�Í�g-�5�fÅ�Î¤oUeNe@á�g-n���qteNÆ wxot}u�¥npvug�á�gIcuepqt�5`bqd�bqtad`��-ot�,A�g-~ueNgIw(gI}zÅ
npoUnp`�qd}4qtsD����np`bqd}¥`�}�m ~5ot��gtjo¾�û1_ º�¼
«	Árª2��¾ó�wÄ2.S��cu�pÆD�+Î¶jb� B A�cu{�gI��vuoUepn-�Z�4ju��gI�uw��p��Ê�º�� »(¾�¼-½-·
º�¸O½�º
ût¸OÔ�
�¾U¸u¸DºN½I¹�·:¾U¸u·?¼�¹¹ç¢�zºN¾U»WXUj�Í�`�����wp�uot�bgt� á�®iÃ,�µo&��epgI}u��g�²�oUeN�b�Ootcu{ ��wNw(q �-`�oUn(gIw-j

Î���á�otcfadv�n(qd}F�fÌ�jb� B á�ot�fgI�
�s��jO�(�IhthUÃ �pj�Í�g-�5�fÅ�Î¤oUeNe@á�g-n���qteNÆ wxot}u�¥npvug�á�gIcuepqt�5`bqd�bqtad`��-ot�,A�g-~ueNgIw(gI}zÅ
npoUnp`�qd}4qtsD����np`bqd}¥`�}�m ~5ot��gtjo¾�û1_ º�¼
«	Árª2��¾ó�wÄ2.S��cu�pÆD�+Î¶jb� B A�cu{�gI��vuoUepn-�Z�4ju��gI�uw��p��Ê�º�� »(¾�¼-½-·
º�¸O½�º
ût¸OÔ�
�¾U¸u¸DºN½I¹�·:¾U¸u·?¼�¹¹ç¢�zºN¾U»WXUj�Í�`�����wp�uot�bgt� á�®iÃ,�µo&��epgI}u��g�²�oUeN�b�Ootcu{ ��wNw(q �-`�oUn(gIw-j

Î���á�otcfadv�n(qd}F� Ì�jb�s�ªg-qd}uoUeN���+Ì�jb� B �xvfgI}F����jz�(�IhtÑth��pj��rqtepnp`��-ot�°Å�vu`b~u~Bqz�-ot{¥~5ot�+Ú�}�n(g-eNot��np`bqd}uw�ot}u���rqtaUÅ
}5`bnp`b�tg�Î�oU~u~5`�}fa,Ã��³Í�y ~BqtnpvfgIwp`�w�ÌrotwpgI�©qd}åA�gI`�}+n(g-ate
oUnp`bqd}2qts�npvfg���oUeN`�g-npot�Dot}5�1Ú­}fs�g-epqtn(gI{¥~BqteNot�
��oUnpv��ro&y w�s�qte|��`�wpcuot�B��eNq ��gIwpwN`�}fafj�¾r¼aXd½U� ¾S�I·�¾tú°¾Ä_SXU� #U� �
®��p�Bkt®UÃ Ë kt®t� j

Î���á�otcfadv�n(qd}F��Ì�jb��§�}u`bg-eN`�{$�R®5jb� B Ü×`���w(qd}F��Î0jS�(�Ihtht���pjû��gI��n(qte$²�}u��qz�u`�}fa¶ot}u�¡npvug)��gIw(np`b�Ocu��oUe
_5qdcu}u�uoUnp`bqd}5w�qts�m ~5oUnp`�ot���rqtad}u`�np`bqd}"Ãx�|á�gIcfeNqt~5v+yzwp`bqd��qtad`��-ot�ªot}u�8�rqd{¥~5cunpoUnp`bqd}uot��Í�y ~DqtnpvugIwp`�w-j
%�zûW`��]�¿À¤¾z�ÅÄ-.SoU±-±Iot}5`badoz��Î¶jr��gI�B�p�^ç¢�fº9
�¾Ä_t¸5·�¹�·��Uº;ÊQºU�z»(¾�¼�½I·:º-¸O½
º�¼
j��xot{��5eN`��fatgt�*Î¤�^Ã*Î�Ú­¦
��epgIwpw-j

Î���á�otcfadv�n(qd}F�xÌ�jb�rÌxoUeN}fgIwI�x��jb�*.Sg-epeNoUeN�F�R®ujb�*.SqtnpvuoUeN�F�r§¥jb��®�cu}faf��Î¶jb��§�}5`bg-eN`�{$�M®5jb��§�cu�ueN`�{¥qtnp`:�
ÍQjb�N�S`�}���§4jb�Dm ÆUoUatadw-�uÜ jb�Dmzc5w(n(g-eI�fÎ0jb� B Ü�gIoI�tg-eI�B§¥j��(�IhthtÙ��pj��SgI�-`b~Ovfg-eN`�}fa4npvfgiÍS`b~u~Bqz�-ot{¥~5ot�
�*qd�by ad�bqtn�Ã�npvugQÍS`b~u~Bqz�-ot{¥~5cuw�otwio1��oUnpvzÅ
Ú­}+n(g-ate
oUnp`bqd}¶m yzw(n(gI{$jyç¢�zºLÕ ¾��z»�¸OûUú@¾z����Va`fº�»�·eI1º-¸5¹
ûUú
é�·:¾Uúb¾Ä_ZXU� #zä5ä �(���p�µ�&ÞU®�ËO�IÑt� j

Î¤gI}u��±-g-eI� _rjb� B ÌrgI�bg-����A�j5�(�Ihth�Áz�pjª²��tqd�b�z`�}fa�m gI}5w(qteNw@`�}�²�}�� `beNqd}u{¥gI}�npw*qtsµ�rqd}+n(eNqd���bgI�1�rqd{¥~O�bg�Äz`�n�ytj�
¸~ÄR¾�»­¾I½�ºNºNÔU·?¸�_U¼4¾ó��¹��zºÌÙ�¾Z� »�¹��×�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUúÆ
�¾t¸1�-º-»(º-¸O½
º4¾t¸yèS»�¹�· Ó�½-·:ûUú~Ç�· �Iº�j
Î¤gI}u��±-g-eI�z_xjb� B ÌrgI�bg-����A�jD�(�Ihtht���pjF��oUn(gI}+nr²�}ug-epaty¥²�}�� `�epqd}u{¥gI}�npw-jB�
¸[Ä�Ì�gI��g-����A�jb� B Î�`bnp�NvfgI���:��Î¶j

��gI�5w��p�Oè�ÔdûW`D¹�·�¸�_L�
¸OÔt·e�¬·�Ô��uûUúß¼�·�¸��]��¾Uú��&·�¸�_Î¾�¾a`N�zú°ût¹�·:¾U¸f¼�j�A�gIot�u`�}faf�uÎ��^Ã5���5�u`�w(qd}�Ü�gIwp��g-ytj
Î�`bad��`�}fqf��	Qjb��áSoUs�otwp`:��§¥jb� B ¦�oIyz�bqteI�r�Sjr�(�Ihth�Áz�pjÊm gI�bgI��np`bqd}Ys�qteQÜ[ot}5�fg-eN`�}fa�ÌrgIvuoI�z`bqte�`�}Yo[mz{�ot���
A�qt�Bqtn-j*è�»�¹�· Ó�½I·�ûtú[Ç*· �-º-� æ �(���p�µ�-Ãf��ËO�t�IÙ j

Î�`bad��`�}fqf��	4jb���µc5}u�F�*Í�jb� B á�qd�b�ª�rmDj��(�Ihtht���pjÉ²��tqd�b�z`�}fa�Î¤qt�5`��bgåA�qt�Bqtnpw¥`�}Èmz`�{�cu��oUn(gI�¶ot}u�àA�gIot�
²r}+�z`bepqd}5{¥gI}+npwIj2èS»�¹�· Ó�½-·:ûUú~Ç�· �Iº�� æ ��Áz�p�5Áu�&Þ§Ë+Á+®�Áfj



ktÙz�

Î�`����bg-eI��.Qj�_xjb�@¦ªqz�u�F�µ��j�Î¶jb� B Í�g-ad�fgt��mDj 9Qj��(�IhtÑth��pjy�SgIwp`�ad}u`�}fa¿á�gIcfeNot��á�g-n���qteNÆ w:9Swp`�}fa3.�gI}ug-np`��
���batqteN`�npvu{�w-j�¾�û1_�º�¼Ó�¿À Ã�Á�����© ¾z�ÅÄ�¾�»­¾I½�ºNºNÔU·?¸�_U¼[¾z�¤¹��zº'ç¢�+·�»­Ô>�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUúL
�¾U¸��-º-»(º-¸O½
º�¾t¸Ð�º-¸Dº-¹�·:½�è�ú _+¾U»�·�¹���I�¼�j

Î�`�}uot`:�u��jb� B �µg-��yt�OÜ jª�(�Ihtht®��pj�¦�vug���yz}uot{�`��-w�qts�m ~5oUeNw(g�A�ot}u�fqd{ á�g-n��rqtepÆzw-j|é�·:¾Uúb¾Ä_t·:½NûtúÆ
FXS�
º-»a�
¸Bº-¹�·:½�¼
� �,É �ª�&ÞtÞ§ËO�IÑdÞ�j

Î�`�}uw(Æ yt��Î¶jz�(�IhtÙdÞ+�pjs
�¾�I4`N�f¹
ût¹�·�¾t¸[Ä%Ù@·�¸u·�¹�º�ûU¸DÔ]�
¸IÓ@¸5·�¹�º*Â[ûd½��+·�¸Dº�¼�j�²r}fad�bg-�rq�qz�Q�x��`°¯BwI�&á�®iÃ���epgI}�np`���g
ÍSot���:j

Î�`bnp�NvfgI���:�uÎ0jµ�(�IhthtÙ��pj]è�¸��
¸5¹�»(¾IÔ��u½I¹�·:¾U¸0¹
¾�Ð�º-¸Dº-¹�·:½�è�ú _�¾U»�·�¹��sIQ¼�jx�xot{��ueN`��uatgt�uÎ¤�^Ã5Î¤Ú�¦Ë��epgIwpw-j
Î�`bnp�NvfgI���:�u¦ij��(�IhthdÞ+�pj|Â[ûd½��+·?¸BºÌÇªºpût»
¸u·�¸�_dj@á�g-�þ§@qtepÆD�uá�§�Ã5Î���.�eNo&� ÍS`����:j
Î�`bnp�NvfgI���:��¦ijb���xoUeNcuot}uoz��A�jb��_uepgI`bnpoUaf�2�4jb�@Î��U�Sg-eN{¥qtn(n-��®5jb� B»É oU�Bq¬��w(Æz`:���Qjx�(�Ihth�Áz�pj8²@Äz~Bg-eN`bgI}u��g

ÜØ`bnpv¿o��µgIoUeN}u`�}ua¥��g-e
w(qd}uot����wpwp`�wpnpot}+n-jE
�¾ZI:I��z¸u·:½Nût¹�·:¾U¸f¼¥¾z��¹��zº�èÎ
tÂ�� ço� ��Þ+�pj
Î�`bn(n(gI��w(npoUgI�fn-� ÍQjb� B Î�`bn(n(gI��wpnpoUgI�fn-� Î¶jO�(�IhtÑtk��pjªÍ�qd{�`�}fai��y4��oUnpv©Ú�}�n(g-ateNoUnp`bqd}©`�}�o�Î�ot{�{�ot�
j�¾�û1_�º�¼¶�ÃPÂ2Á	¶rÃ¿À�¾z�wÄi�*oU~O`:�B_rjb� B Ü[ot���beNo�¯*�FÍ�j@��gI�uw-�p�%è��&·:ûU¸�Ê�û��¬·�_�ût¹�·�¾t¸u�F�tqd�:jªÙdÞ�j�Ìrg-eN��`�}"Ã�m ~5eN`�}fatg-e(Å
��g-e
��oUafj

Î�`bn(n(gI��w(npoUgI�fn-�iÎ¶jb� B Î¤`bn(n(gI��w(npoUgI�fn-�iÍQj��(�IhtÑUÃ �pj Í�qd{�`�}faÉ��y×��oUnpvËÚ�}�n(g-ateNoUnp`bqd} `�}ËoÊÎ¤ot{1{�ot�:jÊ�ût¹
�z»a��·�¼
¼-º�¸u¼�½U�zûz��¹�º-¸u� ��� �O�tÙtÙ�Ë �tÙdÞ�j
Î�`b±Icu{¥qteN`
�umBjb� B Ü×`�����`�ot{�wI�r®uj��(�Ihtht®��pj*�i`bepgI��np`bqd}5ot���by2m gI��gI��np`b�tg�Î�}fgI{¥qd}u`�����epqt~Bg-epnp`bgIwxqts�á�gIcfeNqd}uw

`�}Énpvfgy�µoUn(g-e
ot�|�SqteNwpot��áScu�-�bgIc5w¥qts�npvug�¦�vuot��ot{Qcuw4qtsKA�oUnpwIj�Õz¾��z»
¸Oûtú�¾z�=ÊQºU�z»­¾U¼�½-·
º�¸D½
º�� # ç �
ÁdÃf�I��Ë+ÁdÃdktÑ j

Î¤qd}u�uot�uoz��_xjb��_ueNot}u±I`:��²�jb� B Ú�gI}u}fgt���*j��(�Ihtht®��pjÖÎ�qt�O`��bgQA�qt�Bqtn2Î�`�}u`�oUnpcfeN`b±IoUnp`bqd}tÃ0�¨¦µq�qd��s�qte
Ú­}��tgIw(np`badoUnp`bqd}�`�}��rqd}�n(epqd�d���batqteN`bnpvu{1w-j	�
¸~Äy¾�»­¾&½
ºNºNÔU·�¸�_U¼�¾z��¹��zº¹ç¢�+·?»(Ô
�
¸5¹�º-»
¸Dût¹�·�¾t¸OûUú��<X�I4`z¾�¼
·��@I
¾t¸y��VW`fº-»
·�I1º�¸5¹
ûtúoÈ�¾S�
¾t¹�·:½�¼
j

Î¤qteNoI�tgI�U��Í�jb� B ²��bs�gIw-�U��jz�(�IhtÑt���pjfÍ�`�adv�A�gIwpqd��cfnp`bqd}�Î¤oU~5w�s�epqd{³ÜØ`��fgr��}uad�bgxm qd}5oUeIj�¾�û1_�º�¼Æ«�«Pª	ÁP«2¶r«
¾ó�wÄÆ¾x»(¾I½
º
ºpÔU·�¸�_t¼4¾z��¹��fºE«PÃ	�P�L�ó�����´�
¸5¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸D½
º4¾U¸fÈ�¾S�
¾t¹�·:½�¼QûU¸DÔDè��f¹
¾�I�ût¹�·�¾t¸uj

Î¤qtepeN`�w-�ZA�jf�(�IhtÑz���pjFm ~OoUnp`�ot���ªqz�-ot��`b±IoUnp`bqd}��Sq gIw�á�qtn~A�gIÇ�c5`bepgrnpvfg���epgIwpgI}u��gxqtsN�µq �-ot�5�xcugIw-j[ÇªºNûU»
¸5·?¸�_
ût¸OÔHÂ[¾t¹�·���ût¹�·:¾U¸u� #zæ �Okt®th�Ë ktÙz�Uj



ktÙtk

Î¤qtepeN`�w-�,A�jb�O.SoUepe
cu�F�f�*jb�<A�oI����`�}uw-�¿®ujb� B 	Q��§ig-g-s�gt�[®ujµ�(�IhtÑtk��pjr�r��ot��g�áSoI�z`badoUnp`bqd}�Ú�{¥~Oot`bepgI�$`�}�A�oUnpw
��`bnpv�Í�`�~u~Bq �-ot{¥~Oot�N�µgIwp`bqd}uwIj�Ê�ût¹
�z»pº�� æ5äo� �OÙtÑz��Ë ÙtÑt® j

Î¤qdcfnpoUeN��`bg-e&�O�*jb� B �xvuoUnp`���oz�OA�j*�(�IhtÑth��pjQm n(qz�Nv5otw(np`��4Î¤c5�bnp`�w(gI}uwpqtepy��SoUnpo�_Ocuwp`bqd}¤s?qteiÎ¤qt�5`��bg^A�qt�Bqtn
�µq �-oUnp`�qd}�ot}u�¥²r}+�z`bepqd}u{�gI}+n�Î¤q �fgI��`�}fafjo�
¸~Ä�ç¢�zº`Ù�· ��¹��E�
¸5¹�º�»�¸Oût¹�·:¾U¸Oûtú[�NX�I4`z¾U¼
·���IÒ¾U¸LÈ�¾s�N¾t¹�·:½�¼È�º�¼-ºNûU»(½U�+j

Î�cu���bg-eI�FA�jb� B §�cf�5`�gt�B®ujx�(�IhtÑdÞ+�pj8¦�vfg1²�¯DgI��npwQqts���vuot}fatgIwQ`�}[npvfg©²�}�� `�epqd}u{¥gI}�n�qd}¶npvfg�mz~5oUnp`�ot�
_�`be
`�}fa4qtsµÍS`b~u~Bqz�-ot{¥~5ot���rqd{¥~O�bg�Ä�Å�mz~5`bÆtg��rgI����wIjÆÕz¾��z»�¸OûUú�¾ó�]Ê�º�� »(¾�¼-½-·
º�¸O½�º�� � �ª�Iht�z��ËO�IhtÙtÑ j

Î�cu���bg-eI�@A�jb�5§�cf�5`�gt��®5jb� B A�ot}u�pÆD�[®5jª�(�IhtÑdÞ+�pj�mz~5oUnp`�ot�F_�`beN`�}fa4�*oUn(n(g-e
}uw�qts*ÍS`b~u~Bq �-ot{�~5cuw��rqd{¥~5��g�Ä�Å
mz~5`bÆtg��rgI����w�`�}$o¥_�`°Ä gI�¿²�}�� `beNqd}u{¥gI}�n-jÆÕz¾��z»�¸OûUú�¾ó��Ê�º��z»­¾�¼-½-·
º�¸O½�º�� � �ª�Iht®t��ËO�Iht�UÃzj

Î�cu���bg-eI�"A�jb�µ§�cu�5`bgt�a®ujb� B mzo&y�~BqU¯*�¢A�j@�(�Ihthz���pj�¦�vfg¥ÍS`b~u~Bqz�-ot{¥~5cuw�otw�o��rqtad}u`bnp`b�tg-.SeNoU~5vFj-÷�· `��
`f¾I½Nû�I4`N� ¼�� # �
®��p�Dk�Á+®�Ë k�Á+Ù j

áSot�fgI�:�|��j��(�IhthtÙ��pjÐ¦�vfg¤ÍS`b~u~Bqz�-ot{¥~5cuw1Ã[mzgI�bgI��np`b�tg�_5cu}u��np`bqd}5w2`�}ÀÎ¤gI{¥qtepytjÞ¾�û�_�º�¼��rÂ	�	Á��r«�ÀÈ¾z�wÄ
	i}fqf�ª¦ijb��Î¤��áSotcfadv�n(qd}F��Ì�jb�*Î�qd��qtnp�Nvu}u`�ÆtqU¯���mDjb�¢A�qd����w-�F²�jb� B áS`�wpvu` «­qf�FÍQj���gI�uw��p�C¾�º-»­½�º(`D¹�·:¾U¸,Í
Â¶ºUI�¾U»aX�ÍrûU¸OÔH�¡I�¾t¹�·:¾U¸[Ä]ÙB»(¾U¸5¹�·
º�»
¼�·�¸gÊQºU�z»(¾�¼�½I·:º-¸O½
º-j@á�g-�þ§@qtepÆD�uá�§�Ãu�*g-epadot{¥qd}���epgIwNw-j

á�gIvu{¥±-q&���i9�jµ�(�Ihtht���pjr��}u`�{�ot�Fot}5��A�qt�Bqtn�áSoI�z`badoUnp`bqd}FjÆÈ�¾S�N¾d¹�·�½-¼QûU¸OÔDè��f¹
¾U¸D¾�I�¾�� ¼��<X�¼�¹�º�I�¼�� #�z �
Þ ��Ë Ñz�Uj

á�qd�°�ª��mDjb� B ��oUeN`�wp`:���4ju�(�Ihtht���pjt�]��¾Uú��&·�¸�_�Ê�¾t¸<�Uçu»�·e�¬·�ûUú@é�ºU� û��¬·�¾U»
¼�¾U¸LÈ�ºNûUú�È�¾S�
¾t¹�¼wÄ|èS¸�è��f¹
¾U¸O¾ZI¥¾Z��¼
è�_�º-¸5¹*¹�� ût¹�¾�·�½��&¼��E`hÜ|��ÅIºp½&¹�¼
j�¦µgI�NvFj�epg-~un-j ¦]AØht�¬Å�Ãd® jzÚ­}uw(np`bnpcun(g�qtsF��w(yz�Nvuqd�bqtatyt�5��j�á�j A��sA�qd{¥gt�
Ú�npot�bytj

á�qd�°�ª�xmBjb��_��bqtepgIot}fqf�*�4jb��Î¤`bad��`�}fqf�*	Qjb� B Î¤qd}u�uot�uoz�r_xj��(�Ihth�Ádo �pjÀÍ�q&�Òn(q0²��tqd�b�tg���cfn(qd}fqd{�qdcuw
A�qt�Bqtnpw�ÃH�i`°¯Dg-eNgI}+n4��~5~uepqdot�NvugIw�`�}¶²��tqd��cfnp`bqd}uoUepy6A�qt�Dqtnp`��-w-j��
¸[Ä×¾x»(¾I½
º
ºpÔU·�¸�_t¼$¾z��¹��zº;Ùª¾��z»�¹���
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸)è�»�¹�· Ó�½I·�ûtú~Ç*· �-º-j

á�qd�°�ª�dmDjb�¬²r��{�ot}F�*®ujb� B ��oUeN`�wN`:���4j��(�Ihth�Át���pj��µgIoUeN}u`�}fa�ot}u�i²��tqd��cfnp`bqd}�`�}iá�gIcueNot�dá�g-n��rqtepÆzw-j@è�ÔdûW`D¹�·��Uº
éSºU� û��&·:¾U»�� ç �(���p�D��Ë ktÑ j

á��rot}uoz�5Í�jª�(�IhthtÙ��pj�m qts�n��xoUepg���atgI}�npw�Ã���}3	��tg-ep�z`bg-��j���¸O¾Z��úbºNÔ1_�º���¸�_t·�¸Dº
º�»�·?¸�_ÎÈ�º��&·
ºU��� #N# �
®��pj
	Q��§ig-g-s�gt�[®5jª�(�IhdÞUÙ��pj�����ot��g�9�}5`bnpw�`�}$npvug�Í�`�~u~Bq �-ot{¥~Ocuwxqts*npvfg�_uepg-gI��y¿Î�q¬� `�}uaDA�oUn-j|��Va`fº�»�·eI1º-¸5¹
ûUúÊQºU�z»(¾Uúb¾Ä_ZXU� z"# �DÞUÑ�ËO�-Ãdh j



ktÙt®

	Q��§ig-g-s�gt�r®5jf�(�IhtÑth��pj��xqd{¥~5cfnpoUnp`bqd}5w*npvfg�Í�`�~u~Bq �-ot{¥~Ocuw*Î¤`badv�n��*g-eps�qteN{$j~¾�û1_�º�¼Æ¶P¶r�	Á	¶P� ©�¾z�ÅÄ*áSot�fgI�:�
��jb�5�rq�qt~Bg-eI����jb�5�xcu��`���q&�tg-eI� �*jb� B ÍSoUeN}u`�wpvF�sA�jF��gI�uw��p�YÊ�º��z»­ûUúM
�¾U¸5¸Dºp½&¹�·�¾U¸u¼ ÍFÂ0º-¸5¹
ûUúM
�¾�I4`N�f¹
ûZ�
¹�·:¾U¸ujx�xot{��5eN`��fatgt�uÎ��¹ÃOÎ�Ú­¦Ë��eNgIwpw-j

	Q��§ig-g-s�gt��®ujb� B ��qdwpn(epq&�zw(Æ yt�@®uj��(�IhdÞ ���pjà¦�vfg�ÍS`b~u~Bqz�-ot{¥~5cuw�otw�o×m ~5oUnp`�ot�iÎ�oU~tÃÈ��epgI��`�{�`�}uoUepy
²�� `��fgI}u��gSs?eNqd{½9�}5`bn�����np`�� `bn�y2`�}$npvfgi_uepg-gI��y�Î¤q&�z`�}fa
A�oUn-j*é�»(ûU·?¸ÓÈ�º�¼-ºNûU»(½U�+� çi� �µ�&Þ ��ËO�&ÞU� j

	Q��§ig-g-s�gt�	®ujb� B áSot�fgI�:����j+�(�IhdÞUÑ��pj2ç¢�zº2÷�·ñ`S`z¾I½
û�I4`N� ¼�ûU¼xû;
�¾Ä_d¸u·�¹�·e�tº2Â[ûW`Dj�	�Äzs?qteN����9S§HÃ��x��oUeNgI}u�fqd}Fj
	Q��§ig-g-s�gt�[®5jb� B m ~BgIoUÆ {�ot}��5��j��(�IhtÑdÞ+�pj�mz`�}uad�bgK9�}u`�n�����np`�� `bn�y$`�}$npvfg^A�oUn�ÍS`b~u~Bqz�-ot{¥~5cuw¡�icfe
`�}fa�o

mz~5oUnp`�ot�FÎ¤gI{¥qtepy$¦µotwpÆOj*��VW`fº-»
·�I1º�¸5¹
ûtú�é�»­ût·?¸ÓÈ�º�¼-ºNûU»­½��+� �Y¥ �µ��Ë kdÞ�j
	S{�`��f��oUe&��	Qjb� B �Uot}©�ug-e�mz{1oUatn-���*jB��gI�uw��pjO�(�IhthdÞ+�pjMÊQºU�z»­ûtúY�<X�¼�¹�ºUIQ¼F�-¾U»`È�¾S�
¾t¹�·�½-¼
j�mzot}
�i`bg-atqf�5�x�^Ã

���-ot�fgI{�`��S��epgIwpwIj
��oUadot�U���Qjb�Oá�g-�Bqtn-�O²�jb� B �ScuepeNot}�n­Å
Ü×v�y�n(gt�DÍQjµ�(�Ihtht���pj���}¿²��z`��fgI}�np`�ot�F��~u~uepqdot�
v¿n(q©��epqt�5oU�O`���`�w(np`��

Î�oU~fÅ�Ìxcu`����u`�}fafj`�
¸[Ä]¾�»­¾&½
ºNºNÔU·�¸�_U¼�¾z��¹��fº@�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUúÌÑ�¾U»W�&¼ �z¾W`Ê¾U¸�È�ºpû�¼-¾U¸u·�¸�_)��·�¹��GÚ�¸O½
º-»a�
¹
ût·?¸5¹
X©·?¸fÈ�¾s�N¾t¹�·:½�¼�j

��oUepg-ÆzvF��A�jµ�(�IhthtÑ��pjf
�¾t¸f¼�¹�»a�u½I¹�·��Uº@ÇµºpûU»�¸u·�¸�_PÄ��
¸DÔ��u½-·�¸�_³Ðx»(û�I�I�ûU»N¼©ût¸OÔLÊQºU�z»­ûtúaÊQº-¹
��¾t» �¬¼
j���vFj �4j
npvugIwp`�w-�,�Sg-~5oUepnp{�gI}+n�qts��rqd{�~5cfn(g-e�mz�-`bgI}5��gt�uÚ�q¬�ro2m npoUn(g¹9S}u`b�tg-eNwN`bn�yt�u��{¥gIw-�uÚ­��j

��eNg-~5wp�-`�cuwI����jb� B �ªg-� yt��Ü j+�(�Ihth�Áz�pj mzgIÇ�cfgI}5��g@��epgI�5`���np`bqd}iot}u���xqtad}u`bnp`b�tg@Î�oU~u~5`�}uar� ySo�Ìx`bqd�bqtad`��-ot����y
�r��otcuwp`��5�bg�á�gIcfe
ot�tá�g-n���qteNÆOj¿¾�û1_ º�¼R«Pª§©¿ÁP«Pª	ÃQ¾z�ÅÄC¾x»(¾I½
º
ºpÔU·�¸�_U¼�¾z�x¹��zºFÑ�¾U»�úbÔ;
�¾U¸�_d»(º�¼N¼x¾t¸EÊ�º�� »(ûUúÊQº-¹
��¾t» �¬¼
j

��eNgIwp��qtn(n-�µ¦ij@�(�Ihtht���pj�m ~5oUnp`�ot�FA�g-~5epgIw(gI}�npoUnp`bqd}uwis�qteiá�o&� `�adoUnp`bqd}0`�}8��}u`�{�oUnpwIjHè�ÔdûW`D¹�·��UºHéSºU� û��&·:¾U»��
� �
k��p�DÑt��ËO�Ikt® j

��eNgIwp��qtn(n-�D¦�jb� B Î�oIyzvfg-���o®ujµ�(�Ihthtk��pj�Ìxcu`����u`�}fa^�µqd}faUÅkA�ot}uatg¥�rqtad}5`bnp`b�tg�Î�oU~5w49�wp`�}faH�ªqz�-ot�t��ot}u�zÅ
{1oUepÆ wIjÌ¾�û1_�º�¼E¶P���PÁ	¶ ©�¶0¾z�ÅÄÌ¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾ó�4¹��fº±�BºN½N¾U¸OÔ¢�
¸5¹�º-»
¸Oûd¹�·�¾U¸DûUú]
�¾U¸1�Iº�»pº�¸D½
º©¾U¸9�5·�I��@�
úbût¹�·:¾U¸0¾z��è�ÔdûW`B¹�·e�tº�é�ºU� û��¬·�¾U»�j

�Scu`�epÆO�@.Qjb�fÎ¤cu���bg-eI�sA�jb� B §�cu�5`bgt�P®5jD�(�IhthUÃ �pj*¦�vfg�_�`beN`�}fa�qtsFÍ�`b~5~Dqz�-ot{¥~5ot�5����ot��gi�rgI����w�`�}©npvfg4�ioUepÆ
�Sg-~BgI}u�uwxqd}�npvfg�A�oUn-��w�A�gI��gI}�n�²�Ä ~Bg-eN`bgI}5��gtjÆÕz¾��z»�¸OûUú�¾ó��Ê�º��z»­¾�¼-½-·
º�¸O½�º�� #@É �OkUÃtÃdÑ�Ë kUÃf�&Þ�j



ktÙ�Á

�Scu`�epÆO�¡.Qjb��Î¤cu���bg-eI�2A�jb�x§�cf�5`bgt�s®5jb� B A�ot}u�NÆO�%®uj��(�Ihthtk��pjØ¦�vfg$�*qdwp`�np`bqd}uot��_�`beN`�}fa8��epqt~Bg-epnp`bgIw4qts
Î¤gI�u`�ot�B²r}+n(qte
vu`�}uot�Bá�gIcfepqd}uw1Ã~��gIwN��eN`b~unp`bqd}$ot}5���rqd{¥~5oUeN`�w(qd}���`bnpv�ÍS`b~u~Bqz�-ot{¥~5ot�D����ot��g��xgI����w-jÕz¾��z»�¸OûUúµ¾z��Ê�º�� »(¾�¼-½-·
º�¸O½�º�� #fæ �
���p�µ�Ih�Á+��ËO�IhtÙt® j

A�ot}5�pÆD�P®ujf�(�IhtÑ�Áz�pj5Í�gIot���i`bepgI��np`bqd}��rgI����wµ`�}�npvfg¡�Sg-g-~2�rgI���s��oIytg-e@qtsN��qte
wpot� ��epgIwpcu�5`��-cu��c5{³`�}Q_uepg-gI�by
Î¤q&�z`�}fa
A�oUnpw-j%�B¾I½-·
º-¹
X4��¾U»�Ê�º�� »(¾�¼-½-·
º�¸O½�º�è���¼�¹�»­ûd½&¹�¼
� #@É �O�thth j

A�gI�-��gt��Î¶jb� B Í�oUepe
`�w-��§�j��(�IhthtÙ��pjÀÎ¤gI{¥qtepyÉs?qte¥�r��ot��gIw�Ã�� áSoI�z`badoUnp`bqd}uot��Î¤qz�fgI��`�}¡mzcu~u~Bqtepn�qts
Î�oUepeI��w�¦�vfg-qtepy2qts*Í�`b~5~Dqz�-ot{¥~5ot�D_5c5}u��np`bqd}Fj�÷�· `s`z¾I½NûZI�`O��¼�� � �OÞU®t��ËzÞ¬Á+Ñ j

A�gI�5`�wpvF�f��jb� B ¦ªqdcuepg-n(±-Æ�yt�N�4jª�(�IhthtÙ��pj�áSoI�z`badoUnp`�}ua¥��`bnpv��µot}5�u{�oUepÆzw�Ã��rqd{¥~Ocfnp`�}faD.�qdot�t�µq �-oUnp`�qd}uw
s�epqd{à�r��ot��g©�rqz�fgIw-jF�
¸~ÄiÚ�ÆtgIcu�Nvu`
�ª§¥jb� B ��gI�bqdwpqf�µÎ¶j@��gI�uw��p�C�<X�ID�N¾túß·:½^Öª·?¼W�uûUú�ÇµºpûU»�¸u·�¸�_tj¥á�g-�
§@qteNÆO�uá4§�ÃO	�Äzs?qteN��9S}u`b�tg-e
wp`bn�y2��eNgIwpw-j

A�gI�5`�wpvF�t��jb� B ¦ªqdcuepg-n(±-Æ�yt�s�Qju�(�IhthtÑ��pjB¦�vfg¡A�qd�bgxqts5npvfgxÍS`b~u~Bq �-ot{�~5cuw�`�}4mzqd�b� `�}fa�npvugxÎ¤qtepeN`�wµÜ[oUn(g-e
Î�oU±-gtjÆÊQºU�z»(ûUú�
�¾�I4`N�f¹
ût¹�·:¾U¸u� #�É �DÞU®�ËO�t�t�Uj

A�g-yz}fqd���5w-�B��j��(�Ihth�Ádo �pjS²��tqd��cfnp`�qd}¿qts��rqtepe
`��fqte�_5qd���bq&��`�}fa1ÌrgIvuo&� `bqtei`�}¤o�á�qd`�w(y$Ü�qteN���Fj��
¸[Ä�ÙB»(¾�I
èS¸u·eI�ûUúß¼�¹
¾Dè�¸5·eI�ût¹�¼F�PÄ]¾�»­¾I½�ºNºNÔU·?¸�_U¼�¾z��¹��zº)ç¢�+·?»(ÔL�
¸5¹�º-»
¸Dût¹�·�¾t¸OûUú

�¾U¸1�Iº�»pº�¸D½
º¥¾U¸³�5·eI��zúbût¹�·�¾t¸
¾ó��è�Ô+ûW`D¹�·��Uº�éSºa� ûZ�&·:¾U»
j

A�g-yz}fqd���5w-����j��(�Ihth�Át�F�pj�²��tqd��cfnp`bqd}¶qts�	��Ow(npot�-�bg����tqd`��5ot}u��g2ÌrgIvuo&� `�qte1Ã
9Swp`�}fa¤á�qd`�w(g©n(q���eNqd{¥qtn(g
A�qt�5cuw(nSm qd��cfnp`bqd}5w-j
�
¸[Ä�§�`�}5}fgIoUeI�5§¥j���gI�B�p�tè�Ô��UûU¸O½�º�¼�·�¸GÐ�º�¸Bº-¹�·:½@¾x»(¾Ä_t»(û�I�I4·?¸�_tj��xot{��5eN`��fatgt�
Î��^Ã5Î�Ú­¦Ë��epgIwpw-j

A�`��NvF�f²�jb� B §�}u`�adv+n-�u§¥j��(�Ihthz���pj|è�»�·�¹�· Ó�½I·�ûUúo�
¸5¹�º�ú�úß·�_�º-¸O½
º-j�á�g-�þ§@qtepÆD�uá�§�Ã5Î���.�eNo&� ÍS`����:j
A�`�~5�bg-yt��Ì�j��(�IhthtÙ��pjÞ¾�ût¹:¹�º�»�¸´È�ºN½N¾Ä_d¸u·�¹�·:¾U¸|ûU¸OÔ>ÊQºU�z»(ûUúÆÊQº-¹
��¾U»W�&¼�j á�g-� §@qtepÆO��á�§�Ã��xot{��5eN`��fatg
9S}u`b�tg-e
wp`bn�y©��epgIwNw-j

A�qd����w-�r²�j��(�IhtÑthUo �pjË_5c5}u��np`bqd}uw1qts�á�gIcfepqd}5ot��á�g-n��rqtepÆ w2`�}Ênpvug¿Í�`�~u~Bq �-ot{¥~Ocuw¥ot}u�Êá�g-q ��qteNn(g�ÄÀ`�}
Î¤gI{¥qtepytjg¾�û1_ º�¼;¶ ©[Â2Á	¶�ª	�0¾z�wÄ4Ìry eN}fgt��®ujb� B Ì�g-eNepyt�µÜ j���gI�uw-�p�CÊQºU�z»(ûUúFÂ[¾&Ô+º�úß¼2¾z�E¾�ú°û�¼�¹�·�½I·�¹
X�Ä
ç¢�fºp¾U»pº-¹�·:½NûUú�ûU¸OÔD�]I4`O·?»�·:½NûUúOè¡`S`O»(¾Iûd½��zº�¼�jxá�g-�Î§@qteNÆO�Oá�§�Ãu���-ot�ugI{�`��i��epgIwpw-j

A�qd����w-�ª²�j��(�IhtÑth��F�pj¿¦�vugDA�g-~ueNgIw(gI}+npoUnp`�qd}¶ot}u�Ém n(qteNoUatg©qts�Ú�}fs�qteN{�oUnp`�qd}[`�}�á�gIcfepqd}uot��á�g-n���qteNÆ wQ`�}
npvug���eN`�{�oUn(g��rg-epg-�5eNot�O�rqtepn(g�Ä1ot}5�¥Í�`�~u~Bq �-ot{¥~Ocuw-j~¾�û1_�º�¼�«2¶r�	Ár«���Ã2¾z�wÄ2�icfep�5`�}��ZA�jb��Î�`�ot���
� ��jb�
B Î¤`bnp�
vu`�w(qd}��N.Qjª��gI�uw��p�¡ç¢�zº¢
�¾�I4`N�f¹�·?¸�_;Ê�º�� »(¾U¸uj�Ü�qtÆ `�}uadvuot{$�i9S§HÃu���u�u`�w(qd}�Ü�gIwN�bg-ytj



ktÙt�

A�qd����w-�D²�j��(�IhthUÃ �pj�_5c5}u��np`bqd}uw�qts�npvug���eN`�{�oUn(gQÍ�`�~u~Bq �-ot{¥~Ocuw�`�}�m ~5oUnp`�ot�ª��epq ��gIwNwp`�}fa�ot}u�8Î�gI{�qtepytj¾�û1_�º�¼
���PÃ	ÁP�rª*¶$¾z�wÄ�§igIwp}fg-e&�SA�jb� B 	S�bn(qd}��s�4j5��gI�uw��p�UÊQºU�z»­¾s�-·:¾Uú°¾ _ZX�¾z�±
�¾ZI�`fûU»­ûd¹�·e�tºL
�¾Ä_d¸u·�¹�·�¾U¸5j
ÍS`�����wp�uot�bgt� á�®<Ã,�µo&��epgI}u��g�²roUeN�b�5otc5{ ��wpwpq �-`�oUn(gIwIj

A�qd����w-�r²�j��(�IhthtÙ��pj ¦�vfgyA�g-~5epgIw(gI}�npoUnp`bqd}¡qts�m ~Oot��g¤`�}Ênpvug¿��eN`�{�oUn(g¿ÍS`b~u~Bq �-ot{�~5cuw¥ot}u�Ê²�~5`�w(qz�u`��
Î¤gI{¥qtepytj�¾�û1_ º�¼L�¿À ��Á�©YÂ�Â¶¾z�ÅÄ-	S}fqf�*¦ijb��Î���á�otcfadv�n(qd}F�@Ì�jb�@Î¤qd�bqtnp�Nvu}5`bÆtqU¯���mDjb��A�qd����w-�µ²�jb� B
áS`�wpv5` «­qf��ÍQj���gI�uw��p�%¾�º�»(½
º�`D¹�·:¾U¸,Í�Â¶ºUI�¾U»aX�ÍQûU¸OÔ6�¡I�¾t¹�·:¾U¸[Ä�ÙB»(¾U¸5¹�·
º�»
¼�·�¸^ÊQºU�z»(¾�¼�½I·:º-¸O½
º-j0á�g-�
§@qteNÆO�uá4§�Ãu�*g-epadot{¥qd}¿��epgIwpw-j

A�c5�fyt��®ujb� B mzcfnpvug-eN��ot}u�F��A�jf�(�IhtÑth��pjD¦�vfgrÍ�`b~5~Dqz�-ot{¥~5ot�+_uqteN{�oUnp`�qd}�`�wµá�gI��gIwpwNoUepy�s�qte~A�oUnpw*n(qK�µgIoUeN}
ot}5��A�gI{¥gI{��Bg-e��rqd}z�OadcfeNot�O�i`�wp��eN`�{1`�}uoUnp`bqd}uwIj~éSºa�zû��&·:¾U»(ûUú"é�»(ûU·�¸ÓÈ�º�¼IºpûU»(½U�+� çi� �OhdÞ§ËO�-Ãdh j

A�c5{¥gI��vuoUepn-���4jz²�jb� B Î¤�&�x��gI����ot}u�F��®uj���jF��gI�uw��pjF�(�IhtÑtÙ��pjs¾�ût»­ûUú�ú�º�úOÿ�·?¼�¹�»�·
�1�z¹�ºNÔE¾�»­¾I½�º�¼
¼
·�¸�_�Í@Ö5¾túU�a���/�
j
��ot{��ue
`��fatgt�fÎ¤�^ÃOÎ¤Ú­¦Ë��epgIwNw-j

A�c5wpw(gI���:�xmDjb� B á�qtep�z`baf�r�*j��(�Ihtht���pjÎèS»�¹�· Ó�½-·:ûUú��
¸5¹�º-ú?ú ·�_�º�¸D½
º3��è Â[¾IÔ+º-»
¸�è¡`S`O»(¾Iûd½��+jÀ²r}fad�bg-�rq�qz�
����`°¯Fw-��á�®iÃ5��epgI}�np`���giÍSot���:j

mzot�bqd{�qd}F�"A�j@�(�Ihthz���pj¥Ú­{¥~uepq¬�tgI�¶�rqd}��tg-epatgI}u��gDA�oUn(g�qtsxÌrot�NÆ+Å
��epqt~5oUadoUnp`bqd}0��`bnpv6�Syz}uot{�`��4���uoU~fÅ
npoUnp`�qd}Éqts�npvfg��µgIoUeN}u`�}faQA�oUn(gtj�¾�û1_ º�¼¢¶�ª	Ã	Á�¶UÀ��È¾z�ÅÄf¾x»(¾I½�ºNºpÔt·?¸�_t¼�¾z�$¹��zº=Ù�·�»N¼�¹��
¸5¹�º-»
¸Dût¹�·�¾t¸OûUú
�¾t¸1�-º-»(º-¸O½
º4¾t¸�¾�ûU»(ûUú?ú�º�ú�¾x»(¾S�-ú�ºUI¤�D¾Uú��&·�¸�_���»­¾ZIØÊ�ût¹
�z»(º-j

mzoUepn(qd}��O.Qjµ�(�Iht®tÙ��pj�ç¢�zº@�O¹
�uÔ�X$¾z��¹��zº¹÷i·?¼�¹
¾U»aX$¾z�Ì�D½I·:º-¸O½
º-j��xot{��ueN`��fatgt�5Î��¹ÃOÍ�oUep�UoUeN�)9�}u`��tg-eNwp`bn�y
��epgIwpw-j

mz�
vu{�o¬«pcfÆO�BáQjb� B ¦�vu`bgI{�gt�B��j��(�Ihthtk��pj4��cfep~Bqdwp`��tg�ÌrgIvuoI�z`bqte�ot}u�[�rqtad}5`bnp`b�tg¥Î¤oU~5~5`�}fa,Ã��<á�gIcfeNot�
á�g-n��rqtepÆ¿Î¤q �ugI�:j�é�·�¾Uúb¾Ä_d·�½
ûUúR
FXS�
º-»
¸Bº-¹�·:½�¼
� �o� �µ�IÙt��ËO�&Þ¬Áfj

mz�
vfqd�bÆtqt~us���Ì�jb� B Î¤ot���bqtn-�+ÍQj5�(�Ihtht���pj"�S`bg-��Å�Ìxotw(gI�2�xqtad}u`bnp`b�tg�Î�oU~u~5`�}fa�ot}u�¥��oUnpv��r��ot}u}u`�}fafjOè�ÔdûW`O�
¹�·��UºKéSºa�zû��&·:¾U»�� ç �
®��p�B®z�t��Ë ®�Á+Ñ j

mz�
vfqd}fgt� Í�jB�(�IhtÑ�Áz�pjM�Z`fût¹�·�ûtúMÜx»
·
º�¸5¹
ûd¹�·�¾U¸~Ä�ç¢�fº��Z`zûd¹�·�ûUús
�¾t¸5¹�»­¾túF¾ó�]éSºa�zû��&·:¾U»S·?¸-èS¸u·eI�ûUúß¼Sût¸OÔ^Â0ûU¸uj
��eN`�}u��g-n(qd}��fá�®<Ãf��eN`�}5��g-n(qd}�9�}5`b�tg-eNwp`bn�y1��epgIwpw-j

mz�
v�cu`�g-epg-eI�@mDj��(�IhthdÞ+�pj�²2T©�-`�gI}+n^A�qt�Bqtn4m gI��s�Åk�µq �-ot��`�±IoUnp`bqd}0`�}Émz`�{¥~O�bg4��qd��y�atqd}uwIj�¾�û1_ º�¼L¶�Â2Á	¶�¶É¾z�wÄ¾�»­¾&½
ºNºNÔU·�¸�_U¼Q¾ó��¹��zºF«	�d¹��å�]�z»­¾W`uºpûU¸�Ñ¤¾U» �¬¼ � ¾a`É¾U¸G
�¾�I4`N�f¹
ût¹�·:¾U¸OûUúÆÐ�ºp¾�I1ºI¹�»WXUj



ktÙtÙ

mz�
v+�rg-s?gI�
��Í�Å
�*jr��gI�F�pjr�(�IhtÑz���pj>Ê���I1º-»
·:½NûUú�Ü%`D¹�·�IQ·bü&ûd¹�·�¾U¸×¾z��
�¾ZI�`O�z¹�º-»HÂ0¾IÔ+º-úl¼�j��xvu`��
vfgIw(n(g-eI��9S§HÃ®+qdvu}�ÜØ`��bg-ytj
mz�
v+�rg-s?gI�
��Í�Å
�*j��(�IhtÑdÞ+�pj �rqd���bgI��np`b�tg���vfgI}fqd{�gI}uoÉ`�}×²��tqd��cfnp`�qd}uoUepy×m yzw(n(gI{�wIjß¾�û1_ º�¼�«rÂ*¶r�	ÁP«rÂ2���

¾ó�wÄÎ¾x»(¾I½�ºNºpÔt·?¸�_t¼2¾z�;�P«U¼�¹|è�¸u¸i�uûUú%Â¶ºNºI¹�·?¸�_8¾z��¹��fºÎ�
¸5¹�º�»�¸Oût¹�·:¾U¸OûUú��D¾I½I·:ºI¹
X¹�-¾U»fÐ�º-¸Dº�»(ûUúC�<X�¼�¹�ºUIÈ�º�¼-ºNûU»(½U�+j
m gI`b�Bg-epn-��Î0jb� B Ü[o�Äz{�ot}��*��j��(�Ihthtk��pj¤���uoU~5np`b�tg2®��´	S�z«­gI��n^A�gI��qtad}u`�np`bqd}[s�epqd{¨Î�cu�bnp`�~5�bg���`�g-��w-j�ó�����úçf»(ûU¸f¼-ûd½I¹�·:¾U¸f¼�¾U¸f¾�ûd¹:¹�º�»�¸yèS¸OûUú�X¬¼�·�¼�ût¸OÔHÂ[ûd½��+·?¸BºÌ�
¸5¹�º�ú�úß·�_�º-¸O½
º-� #�� �ª�-Ã+Þ§ËO�Ik�Áfj
mzvuot}5}fqd}F����jx�(�Iht�tk��pj¶��epgIw(gI}�npoUnp`bqd}Éqts�o8Î¤oU±-g�Å�mzqd�b� `�}fa�Î¤ot�
vu`�}fgtjh�
¸[ÄÇçu»­ût¸f¼�ûd½&¹�·�¾t¸f¼¤¾z��¹��zº��+¹��
FXS��º�»�¸Dº-¹�·:½�¼=
�¾U¸��-º-»(º-¸O½
º-j
mzvuoUeN~����*jS�(�Ihthz���pj �rqd{¥~5cun(g-e¿mf`�{�c5��oUnp`bqd}uw1qts�Í�`�~u~Bq �-ot{¥~Oot������ot��g[�xgI����w-jÝ¾r¼aXt½�� ¾S�I·�¾Uúb¾Ä_SX�� # ä �

�-Ãd®�ËO�t�I� j
mzvuoUeN~��u�*jµ�(�IhthtÙ��pj�Î¤cu��np`b~5�bg�m ~5oUnp`�ot�eR�ÌrgIvuoI�z`bqteNot�*�rqtepepgI��oUn(gIw�s�qtei�rgI����w�`�}$npvug¹A�oUn��*qdw(npwpcf�5`��-cu��cu{�Ã

Î�cu�bnp`�~5�bg�A�g-atepgIwNwp`bqd}¡��}uot�byzwp`�w1ot}u�×�rqd{�~5oUeN`�w(qd}Èn(qà	�npvfg-e©Í�`�~u~Bq �-ot{¥~Oot����epgIotwIjØ
@º-»(º��-»(ûUú
�¾t»�¹�ºWVU� � �Okt®tÑ�Ë kt�th j
mzvuoUeN~����*jb� B .�epg-gI}F�x��j��(�Ihth�Áz�pjÊm ~OoUnp`�ot�x�xqtepepgI��oUn(gIw4qts�_*`�eN`�}fa¤�*oUn(n(g-e
}uw¥qtsSmf`�}fad�bg$�rgI����wQ`�}Ynpvfg

mfcf�5`��-cu��cu{<qts*npvfgi_ueNg-gI�by$Î�q¬� `�}uaDA�oUn-j
Õz¾��z»�¸OûUú�¾ó��Ê�º��z»­¾�¼-½-·
º�¸O½�º�� #�� �Okt®t®th�Ë kt®t�tÙ j
mzvuoUeN~����*jb�u§�cu�5`bgt�¿®ujb� B Î�cu���bg-eI��A�j��(�IhthUÃ �pj�_*`�eN`�}fa���epqt~Bg-epnp`bgIwrqts�Í�`�~u~Bq �-ot{¥~Oot�5á�gIcfepqd}uw�`�}2o:�S`°Å

wNcuot���by�m yz{�{¥g-n(eN`��-ot�5²�}�� `�epqd}u{¥gI}�n�Ã��xqd}+n(eN`��5cfnp`bqd}uw@qtsªÎ¤c5�bnp`b~5�bg�mzgI}uw(qtepy1�xcfgIwrot}u�©Î¤}fgI{�qd}u`��
��epqt~Bg-epnp`bgIw-j%Õz¾��z»
¸DûUú�¾z��Ê�º�� »(¾�¼-½-·
º�¸O½�º�� #�É �Okt®t®th�Ë kt®t�tÙ j

mzvuoUeN~����*jb��Ìx��ot`be&��ÍQjb� B Ìrepq&��}F��Î0j��(�IhthtÙ��pj³á�gIcueNot��á�g-n��rqtepÆÈÎ¤q �fgI��`�}fa�qtsinpvfg¿ÍS`b~u~Bqz�-ot{¥~5ot�
_5qteN{�oUnp`bqd}�m ~5oUnp`�ot�*mz`bad}uot��w�ot}u��¦�vfgI`be��*qdwpwN`b�5�bg�A�qd�bg�`�}$á�o&� `�adoUnp`bqd}"Ã��´Î¤q �uc5��oUe���~u~uepqdot�
vFj
÷�·ñ`S`z¾I½
û�I4`N� ¼
� � �DÞUkUÃ ËzÞU®�Áfj

mz`�{�qd}F�5ÍQjD��j*�(�IhtÑt®��pjiÜ×v�y�wpvfqdc5���¿{�ot�
vu`�}fgIwS�bgIoUeN}O+��
¸~Ä�Î�`��Nv5ot��w(Æz`:�<A�jFmDjb���xoUep�Bqd}fgI���:�Y®uj".Qjb� B
Î�`bnp�
vfgI���:� ¦ij�Î¶jO��gI�uw-�p�iÂ0ûd½U��·?¸Dº
Çªºpût»
¸u·�¸�_=Á^è�¸
è�»�¹�· Ór½-·:ûUú¿�
¸O¹�º�ú�úß·�_�º-¸O½
º|è¡`S`O»(¾Iûd½��+j��*ot��qQ���bn(qf�
���¹Ãu¦�`�qtadozj

m ÆUoUatadw-�+Ü jb� B Î¤��áSotcfadv�n(qd}F� Ì�j5�(�IhthtÙ��pj"A�g-~5��o&y�qtsBá�gIcfepqd}uot�z_�`beN`�}fa�m gIÇ�cugI}u��g�`�}�A�oUn�Í�`b~5~Dqz�-ot{4Å
~Ocuw¡�icfeN`�}fa1mz��g-g-~$_uqd���bq¬��`�}fa©m ~OoUnp`�ot�B²@Äz~Bg-eN`bgI}u��gtjÆ�D½I·:º-¸O½
º-� æ~�O# �ª�IÑdÞ�Ã ËO�IÑdÞU® j



ktÙdÞ

mz{�`�npvF�NA�jb�µm gI�bs��FÎ0jb� B �xvfg-gIwpgI{�ot}F�F�*j��(�IhthUÃ �pj�²rw(np`�{�oUnp`�}ua-9S}u��g-epnpot`�}0mz~5oUnp`�ot�%A�gI��oUnp`bqd}5wpvu`b~5w�`�}
A�qt�Bqtnp`��-w-jÆ�
¸~Ä��rqIÄB�5Ú�jb� B Ü×`���s?qd}faf��.Qjµ��gI�uw-�p��è��f¹
¾U¸O¾ZI¥¾Z��¼ÌÈ�¾S�N¾d¹ÎÖOºa�+·:½-ú�º�¼�j�á�g-�8§@qteNÆO�Oá�§�Ã
mz~ueN`�}fatg-epÅk��g-eN��oUafj

mz{�y�npv5`bgIw-�U®uj��(�IhtÙtÙ��pj|é�»­ût·?¸3Â¶ºp½U�zûU¸u·?¼WIQ¼�ûU¸OÔDéSºa�zû��&·:¾U»�j�á�g-�Î§@qtepÆD�uá�§�Ã5���-ot�fgI{�`�����epgIwpwIj
mzÇ cu`bepgt�@��j��(�IhtÑtÙ��pjrÎ¤gI�Nvuot}5`�wp{�w�qts�Î¤gI{¥qtepytj%�B½-·
º�¸O½�º�� æ5çOæ �µ�IÙz�Ik�ËO�IÙz�Ih j
mzÇ cu`bepgt�*��jb��mfvu`�{�ot{QcfeNoz�x��jb� B ��{1oUeNot�:�¡�4j��(�IhtÑth��pj Î¤gI{¥qtepyÀot}u�Ènpvfg�Í�`b~5~Dqz�-ot{¥~5c5w-jK¾�û1_�º�¼¶�Â2��Á	¶P�rÃ0¾z�ÅÄQÌ�y eN}fgt��®ujb� B Ìrg-epepyt�µÜ jr��gI�uw��p�yÊQºU�z»(ûUúFÂ0¾IÔ+º�úß¼2¾z�F¾xúbû�¼�¹�·:½-·�¹
X�Ä�ç¢�zºp¾U»pº-¹�·:½NûtúxûU¸DÔ
�]I4`O·?»�·:½NûUú"è*`S`D»­¾Iû+½U�zº�¼
jrá�g-�þ§@qtepÆO�5á�§�Ã5���-ot�fgI{�`��S��epgIwpw-j

m n(g-gI��wI�]��jb� B Ì�eNq�qtÆzw-�|A�j���gI�uw��pjS�(�Ihtht���pj ç¢�zºyè�»�¹�· Ór½-·:ûUúRÇ*· �IºgÈ�¾��f¹�º�¹
¾�è�»�¹�· Ó�½-·:ûUúR�
¸5¹�º-ú?ú ·�_�º�¸D½
º§Ä
é��z·�ú°ÔU·�¸�_D�]IH�
¾IÔU·
ºpÔ�Í��5·�¹
�fûd¹�ºpÔDè�_�º�¸O¹�¼
j�ÍS`�����wp�5ot�bgt��á�®iÃ<�µoI��epgI}u��g�²roUeN�b�5otcu{Ö��wpw(qz�-`�oUn(gIw-j

mzcfnpvug-eN��ot}u�F�,A�jb�OÜØvu`�wNvuoI���OÚ
jb� B §�qd�b���5Ì�j*�(�IhtÑtk��pj��´ÌrgIvuo&� `bqdcueNot�µ��}uot�byzwp`�w�qts�m ~5oUnp`�ot�¢�ªqz�-ot��`b±Io�Å
np`�qd}¿_uqd����q&��`�}ua�²��bgI��n(eNqd�by�np`��U�O§�ot`�}5oUn(g�Årqte��rqd���
vu`��-`�}fg�Å
Ú­}u�uc5��gI���Sot{1oUatgQn(q©npvfg�ÍS`b~u~Bqz�-ot{¥~5ot�
_5qteN{�oUnp`bqd}¤`�}�npvfg�A�oUn-j]éSºa� û��¬·�¾Z� »(ûUú"é�»(ûU·�¸ÓÈ�º�¼IºpûU»(½U��� � �ª�I®t®�ËO�I�t® j

mzcfn(n(qd}��OA�jb� B ÌxoUepn(qf����j*�(�IhthtÑ��pj±È�º�·�¸1�-¾U»(½
ºUI1º-¸5¹RÇµºpûU»�¸u·�¸�_PÄ¹èS¸��
¸5¹�»(¾IÔ��u½I¹�·:¾U¸ujQ��ot{��ue
`��fatgt�BÎ¤�^Ã
Î¤Ú­¦Ë��epgIwNw-j

m yzw(�rg-eN�uoz�O.Qj��(�IhtÑth��pj]9�}5`bs?qte
{Â�repqdwpw(q¬�tg-e�`�}3.�gI}fg-np`�������atqteN`bnpvu{�wIjR�
¸[Ä`¾x»(¾I½�ºNºpÔt·?¸�_t¼4¾z�Q¹��zº�ç¢�+·�»­Ô�
¸O¹�º�»�¸Oût¹�·:¾U¸OûUú%
�¾U¸1�Iº�»pº�¸O½�º4¾U¸�Ð�º�¸DºI¹�·�½�èSú _�¾U»
·�¹��sIQ¼
j
¦�ot}u`�{¥qtn(qf��mDj"��j@�(�Ihtht���pj��xú�ºUI1º�¸5¹�¼©¾ó�^è�»�¹�· Ó�½I·�ûUúB�
¸O¹�º�ú�úß·�_�º-¸O½
º>Úµ¼
·�¸�_^
�¾�I�I¥¾t¸³Ç�·�¼�`Oj�á�g-�o§@qtepÆD�

á4§�ÃD�rqd{¥~5cun(g-e�mz�-`bgI}u��gi��epgIwpw-j
¦�otcf�Bgt�B®ujr�(�Ihtht���pj$Í�gIot�fÅk�S`�epgI��np`bqd}Ê�rgI����w�A�gI��qteN�fgI�¶`�}�npvfg2��}�n(g-eN`bqteQ¦�vuot��ot{�`��4á�cu�-��gI`�qts�_uepg-gI�by

Î¤q&�z`�}fa
A�oUnpw-j
Õz¾��z»�¸OûUúµ¾z��Ê�º�� »(¾�¼-½-·
º�¸O½�º�� #¿z �DÞ�Ã Ë ÑtÙ j
¦�otcf�Bgt�y®5jb��Î¤cu���bg-eI�FA�jb� B A�ot}u�pÆD�M®ujx�(�IhthUÃto �pj8Í�gIot�·�i`bepgI��np`�qd}É�rgI����w�A�gI��qteN�fgI�¶s?epqd{Õnpvfg2�*qdw(n­Å

wNcf�5`��-cu��cu{Â`�}�_ueNg-gI�by�Î¤q&�z`�}fa�A�oUnpw�ÃiÚ�j"��gIwN��eN`b~unp`bqd}8ot}u���icuot}+np`�npoUnp`b�tg���}5ot�by wN`�w-j=Õz¾��z»�¸OûUú�¾z�ÊQºU�z»(¾�¼�½I·:º-¸O½
º-� #�É �5Á+kUÃ Ë+Á+®t� j
¦�otcf�Bgt��®5jb�*Î�cu����g-eI�%A�jb� B A�ot}u�pÆD�C®uj��(�IhthUÃU���pj¤Í�gIot���i`beNgI��np`bqd}É�xgI����w�A�gI��qteN�fgI�¶s?eNqd{Ïnpvfg2�*qdw(n­Å

wNcf�5`��-cu��cu{´`�}�_5epg-gI�by1Î¤q&�z`�}fa:A�oUnpw�Ã*ÚpÚ�j+²�¯DgI��npwrqts�²r}+�z`bepqd}5{¥gI}+npot�OÎ¤ot}5`b~5cu��oUnp`�qd}uw-jCÕ ¾Z� »�¸OûUú�¾z�ÊQºU�z»(¾�¼�½I·:º-¸O½
º-� #�É �5Á+®tÙ�Ë+ÁtÁ�Þ�j



ktÙtÑ

¦µgI���bg-eI����jr�(�Ihth�Áz�pj�¦�vfg�²��tqd��cfnp`bqd}[qts�Î�gI}�npot��Î¤qz�fgI��w-j�¾�û1_ º�¼=«�ÃPÃ	Á	¶r«�Ã¶¾z�ÅÄ¥§�`�}u}ugIoUeI�ª§�`�{ý��gI�B�p�
è�Ô��UûU¸O½
º�¼�·?¸�Ð�º-¸Dº-¹�·:½Ì¾x»(¾Ä_t»(û�I�I4·?¸�_dj���ot{��ue
`��fatgt�uÎ��¹Ã5Î¤Ú­¦Ë��epgIwNw-j

¦�vfqte
}u�u`bÆtgt�I²�j+�(�IÑthtÑ��pj���}u`�{1ot�UÚ�}�n(gI����`batgI}5��gZÃª��}�²@Äz~Dg-e
`�{¥gI}�npot�+m npcu�fy�qtsznpvfg���wpw(qz�-`�oUnp`b�tg@��epq ��gIwNw(gIw
`�}$��}u`�{�ot��w-js¾r¼aXd½U� ¾Uúb¾Ä_d·�½
ûUú"Â0¾U¸O¾Ä_d»­ûa`<�d¼
� æoà�� j

¦�vfe
cu}F�xmBj��(�IhthtÙ��pjûè é�û�X+º�¼
·:ûU¸'è*`s`O»­¾&ûd½U�À¹
¾³ÇªûU¸OÔ�I�ûU»W�Jÿ�·?¼�½
¾��Uº-»WXÊûU¸OÔJè�½I¹�·��Uºg¾�º-»­½�º(`D¹�·:¾U¸Ë·�¸
Â0¾S�-·�ú�º`È�¾S�
¾t¹BÊ�û��&·�_+ût¹�·:¾U¸ujµ¦ªgI�
vFj�eNg-~un-jf��Î)9�Å���m�Å�htÙ¬ÅN�Iktk j5�xoUeN}ug-ad`bg�Î¤gI���bqd}
9�}u`��tg-eNwp`bn�yt���r`bn(npw­Å
�OcfepadvF�z�F��j

¦µqd��{�ot}F��²�ji�(�Iht®tk��pj»¾]� »�`z¾�¼�·e�tº3éSºU� û��&·:¾U»�·�¸�è�¸u·�I�ûUúß¼�ûU¸DÔ·Â¶º�¸uj á�g-� §@qteNÆO�Sá4§:Ã�Ú�ep�z`�}fatn(qd}
�rcf�5��`�wpvfg-eNw-j

¦µqd��{�ot}F�f²�j��(�Ih�Á+Ñ��pj��xqtad}u`bnp`b�tg�Î�oU~5w�`�}�A�oUnpw�ot}u��Î�gI}FjÆ¾r¼WXd½�� ¾Uúb¾Ä_t·:½NûUú�È�ºU�¬·:º���� zYz �µ�IÑth�Ë kUÃdÑ j
¦µqd��{�ot}F�O²�jb� B Í�qd}f±I`bÆD�B��j��(�Iht®UÃ �pj�£UÚ­}uwp`badv�np£1`�})A�oUnpw-jfÚµ¸u·��Uº-»N¼�·�¹
X�¾z�g
�ûUúß· �-¾U»
¸5·�ûL¾]�i�-ú ·�½
ût¹�·�¾t¸f¼�·�¸¾x¼WXd½U�z¾Uú°¾ _ZXU� � �(��Áz�p�Bkz�I��Ë kt®tk j
¦µqd��{�ot}F�O²�jb�<A�`bnp�Nv5`bgt�OÌ�jb� B §�ot��`�wpvF�,�4j*�(�Ih�Á+Ù��pjSm npcu�5`bgIw�`�}8m ~5oUnp`�ot�¢�ªgIoUeN}u`�}fafjuÚ�jO	�eN`bgI}�npoUnp`bqd}�ot}u�

npvug�mzvfqtepn­Å��xcun-j`Õ ¾��z»�¸OûUú*¾z����Va`fº�»�·�I�º-¸5¹
ûUú�¾r¼WXd½�� ¾Uúb¾Ä_ZXU� ç[� �ª�I®�Ë k�Áfj
¦µeNotcf���|A�jb� B Î�`��bgIw-�|A�ji�(�Ihthz���pj£ÊQºU�z»­¾t¸OûUú`Ê�ºI¹
��¾U» �¬¼�¾ó��¹��zº3÷i·ñ`S`z¾&½Nû�I4`N� ¼
j á�g-� §@qteNÆO��á�§�Ã

��ot{��ue
`��fatgK9�}5`b�tg-eNwp`bn�y©��epgIwpw-j
¦µepg-�tgIw-�ª��jb� B A�qd����w-�B²�j��(�Ihthz���pj4Ü×v5oUn���g-n(g-e
{�`�}fgIwSnpvfg©��oU~5ot�-`bn�y¤qtsr��cfn(qdotwpwpq �-`�oUnp`��tg�Î�gI{¥qte
`bgIw

`�}�npvfg�ÌreNot`�}N+´Ê�ºI¹
��¾U»W�¬� æ �O®dÞ ��Ë ®thdÞ�j
¦µepg-�tgIw-�u��jb� B A�qd����w-� ²�jB�(�Ihthtk��pj��rqd{¥~5cfnpoUnp`�qd}uot���rqd}uw(n(eNot`�}+npw�mzcfatatgIw(nxnpvfg�á�g-gI��s?qte�¦��rq��S`�w(np`�}u��n

Ú­}f~5cun�mzy w(n(gI{1w�n(q�npvfg�ÍS`b~u~Bqz�-ot{¥~5ot���x�S®Qá�g-n���qteNÆOj]÷i·ñ`S`z¾I½
û�I4`N� ¼
� æ �µ�IÑth�ËO�Ihth j
¦µepg-�tgIw-�5��jb� B A�qd����w-�z²�jª�(�Ihth�Áz�pjr�´�rqd{¥~OcfnpoUnp`bqd}uot����}uot�byzwp`�wrqts*npvfg�A�qd�bgiqts*npvfgiÍS`b~u~Bq �-ot{�~5cuwx`�}

Î¤gI{¥qtepytj¡÷i·ñ`S`z¾I½
û�I4`N� ¼
� � �D®dÞ¬Á*Ë ®thz�Uj
¦µeNcu����`�g-eI�4	Qjb�SÜ×`�gI}fg-eI��mDjb��Ìrg-epnpvuqt±t����jb� B Î¤g-ytg-eI��®tÅ���j��(�IhthdÞ+�pjÂÌx`bqd�bqtad`��-ot���by+Å
�Ootw(gI�Ë��eNnp`°�O�-`�ot�

áSoI�z`badoUnp`bqd}8m yzw(n(gI{�w�Ã~A�g-� `bg-� ot}u�$��eNqdw(~BgI��npw-j�¾x»(¾Ä_t»pº�¼
¼�·�¸gÊQºU�z»(¾S�-·:¾Uúb¾Ä_ZXU� z�# �5Á+Ñt®�Ë ��ÁtÁfj
¦�wpcU«(`:�umDjb� B ��`:�5mDjF�(�Ihtht®��pj�Î�gI{�qteN`b±I`�}fa¥ot}u��A�g-~uepgIw(gI}�np`�}fa�A�qdcfn(g�mz��gI}fgIw-j��
¸~ÄR¾�»­¾I½�ºNºNÔU·?¸�_U¼�¾z��¹��fº�Fºp½N¾t¸OÔ;�
¸5¹�º�»�¸Oût¹�·:¾U¸OûtúÆ
�¾U¸��-º-»(º-¸O½
º4¾U¸��5·�I��zú°ût¹�·:¾U¸0¾z�Kè�Ôdûa`D¹�·e�tº�éSºa� ûZ�&·:¾U»
j



ktÙth

9SvfeI�~��jb� B Í�qd}uoI�UoUeI�2�Qj��(�Ihth�Áz�pj[Ú­}+n(epqz�ucu��np`�qd}Fj��
¸[Ä©Í�qd}uoI�UoUeI����jb� B 9SvfeI�~��jx��gI�uw��p�¡è�»�¹�· Ó�½I·�ûUú�
¸O¹�º�ú�úß·�_�º-¸O½
º1ûU¸OÔ=ÊQºU�z»(ûUú�Ê�ºI¹
��¾U»W�&¼wÄF�O¹�º(`5¼3çO¾���ûU»(Ô×¾�»
·�¸O½I· `Oú�ºpÔ¢�
¸5¹�º�_t»(ût¹�·�¾t¸uj4mzot}Q�i`bg-atqf�µ�x�^Ã
���-ot�fgI{�`��S��epgIwpwIj

�@ot��o&��ot}u`�w-�F§¥jb� B mzoUe
`��u`�w-�N.4j*�(�Ihthtk��pjE�
¸O¹�º�ú�úß·�_�º-¸5¹sÈ�¾S�
¾t¹�·�½;�<X�¼�¹�º�IQ¼wÄyç¢�zºN¾U»WX�Í*ÿ4º�¼�·�_d¸,Íxût¸OÔ-è¡`S`Oú ·��
½
ût¹�·:¾U¸f¼
j�á�g-�8§@qtepÆNÃr§���c���g-e����-ot�fgI{�`��Uj

�S`�}fqtateNot�fq¬��oz�N	4jD�(�IhdÞU���pj*_5cu}5��np`bqd}uot�t	�epadot}u`�±IoUnp`bqd}1qtsªnpvfgK�µ`�{��5`���mzy w(n(gI{Ö`�}©npvfgS��eNq ��gIwpwrqtstA�g-aUÅ
`�w(n(eNoUnp`bqd}�qts*Ú­}fs?qte
{�oUnp`bqd}"Ã�_5ot��npw�ot}u�$Í�y ~DqtnpvugIwp`�w-js¾�û�_�º�¼@�PÁrª	Ã$¾z�ÅÄ�Ú�wpotot�-wpqd}F�<A�jb� B ��e
`b�ueNot{$�
§�j���gI�uw��p�*ç¢�zº�÷�·ñ`S`z¾I½
û�I4`N� ¼
jrá�g-�þ§@qtepÆO�5á�§�Ãu����gI}�cu{Ö��epgIwpw-j

�tqd}�á�gIcu{�ot}u}��a®uj��(�Iht�tÙ��pj¥��epqt�OoU�5`���`�wpnp`����ªqtad`��-w�ot}u�8npvfg1m yz}+npvugIwp`�w�qts�A�gI��`�oU�5��gH	�eNadot}u`�wp{�w�s�epqd{
9S}fepgI��`�oU�5�bg��rqd{�~Dqd}ugI}+npw-j�¾�û1_ º�¼�©U��ÁPÃ	�8¾z�ÅÄ�mzvuot}5}fqd}F�B�Sjb� B Î¤�&��oUepnpv+yt�a®5jµ��gI�uw-�p�tèK�z¹
¾ZI¥ûd¹
û�D¹
�fÔt·:º�¼
j@��eN`�}u��g-n(qd}F�fá�®iÃf��eN`�}u��g-n(qd}y9�}u`��tg-eNwp`bn�y1��eNgIwpw-j

�tqd}Øá�gIcu{�ot}u}F�]®ujb� B Î¤qtepatgI}uwpn(g-eN}F��	Qj��(�Ih�ÁtÁz�pj ç¢�zºN¾U»WX¡¾ó��Ð�û�I1º�¼�ûU¸DÔ���½
¾U¸O¾�I4·:½QéSºU� û��&·:¾U»�j
��eN`�}u��g-n(qd}��fá�®<Ãf��eN`�}5��g-n(qd}�9�}5`b�tg-eNwp`bn�y1��epgIwpw-j

Ü[ot�bÆtg-eI�`®5j��(�Ihtht���pj �¡�U¾Uú��z¹�·:¾U¸³¾z�¢�5·�I4`Oú�º´Öª·�»�¹
�uûUúÆÈ�¾S�N¾d¹�¼dÚµ¼
·�¸�_´Ð�º�¸DºI¹�·�½�è�ú _+¾U»�·�¹��sIQ¼
jØÎ0j��rvu`��:j
npvugIwp`�w-�,�Sg-~5oUepnp{�gI}+n�qts�Î¤gI�Nvuot}5`��-ot�F²�}uad`�}fg-g-eN`�}uaf� Ú�q&�xo2mznpoUn(g�9�}5`b�tg-eNwp`bn�yt�5��{¥gIw-�fÚ­��j

Ü[ot�bn(g-eI�5Ü jª�(�Iht�UÃ �pj���}$Ú­{�`bnpoUnp`bqd}�qts��µ`�s?gtjR�D½I·:º-¸5¹�· Ór½�è�I1º�»�·�½
ûU¸u� #�¥Oæ �
���p�OÁ+k�Ë+Á+� j
Ü[ot�bn(g-eI�5Ü jª�(�Iht�z���pj�� Î¤ot�
vu`�}fg�¦�vuoUn]�ªgIoUe
}uw-jÆ�D½I·:º-¸5¹�· Ór½KèKI�º-»
·:½Nût¸u� #�¥~z �
k��p�FÙUÃ Ë Ùt® j
Ü[ot}F�uÍQjb�u¦µqdcfepg-n(±-Æ yt�i�4jb� B A�gI�u`�wpvF�f��j��(�Ihth�Áz�pj�¦ªq¬�roUeN�5w�o1�rqd{¥~OcfnpoUnp`bqd}uot�B¦�vfg-qteNy1qtsFA�oUn�áSoI�z`°Å

adoUnp`�qd}FjR¾�û�_�º�¼@«�«�ÁP«�Ã¿¾z�ÅÄ%¾x»(¾I½
º
ºpÔU·�¸�_t¼Q¾z��¹��zºF«PÃ�Ã	�>
�¾U¸5¸Dºp½&¹�·�¾U¸5·�¼�¹~Â0¾IÔ+º-úl¼Ì�<�@I�I1º�»@�D½U� ¾&¾Uúßj
ÜØ`���w(qd}F�@Î¶jb� B Î���á�otcuadv+n(qd}F�xÌ�j��(�Ihtht®��pj��Syz}uot{�`��-w4qts�npvfg�Í�`�~u~Bq �-ot{¥~Oot��²r}uw(gI{��5�bg¿�rq �ug©s�qte

mz~5ot��gtj%�D½I·:º-¸O½
º-� æU�"# �ª�-Ãd�t��ËO�-Ãd�tÑ j
ÜØ`�}uw(n(qd}F�f�*jª�(�Ihthtk��pj|è�»�¹�· Ór½-·:ûUú~�
¸5¹�º-ú?ú ·�_ º�¸O½�º�j�á�g-�8§@qtepÆD�uá4§:ÃO���u�5`�w(qd}2Ü�gIwp�bg-ytj
Ü�q qd���feN`��uatgt�OÎ¶jb� B ®dgI}u}5`�}fadw-�uáQjµ�(�Ihtht���pj�Ú­}+n(gI����`batgI}+n���atgI}�npw�Ã�¦�vug-qtepy$ot}u����eNot��np`���gtj���¸D¾���úbºNÔ1_�º
��¸�_t·�¸Dº
º�»�·?¸�_ÎÈ�º��&·
ºU��� #@É �
k��p���t�I��ËO�I�tk j

Ü�qteN�fgI}���A�j��(�Ihthtk��pjÊáSoI�z`badoUnp`bqd}Ê� y0_5eNoUad{¥gI}�n�_�`bn(np`�}fa,Ã��Â¦�vug-qtepy0qts�Í�`b~5~Dqz�-ot{¥~5ot��_5cu}5��np`bqd}Fj
÷�·ñ`S`z¾I½
û�I4`N� ¼
� æ �
k��p�µ�IÙt��ËO�IÑtÑ j



kdÞ�Ã

§�ot{�otcu�
vu`:��Ì�jb� B Ìrg-g-eI�2A�jx�(�Ihth�Áz�pj0Ú�}�n(g-ateNoUnp`�}fa6A�gIot��np`b�tgt�xm gIÇ cfgI}�np`�ot�:��ot}u���ªgIoUeN}5`�}fa¤ÌrgIvuo&� `�qte
9Swp`�}ua
�Sy }5ot{�`��-ot��á�gIcueNot�ªá�g-n��rqtepÆzw-j±�
¸[ÄÌÙF»­¾�I è�¸u·�I¥ûtúl¼4¹
¾-è�¸u·�I�ût¹�¼Î�PÄ�¾x»(¾I½
º
ºpÔU·�¸�_t¼�¾ó�4¹��fº
ç¢��·?»(Ô;�
¸5¹�º�»�¸Oût¹�·:¾U¸OûtúÆ
�¾U¸��-º-»(º-¸O½
º4¾U¸��5·�I��zú°ût¹�·:¾U¸0¾z�Kè�Ôdûa`D¹�·e�tº�éSºa� ûZ�&·:¾U»
j

§�ot{�otcu�
vu`:�5Ì�jb� B Ìrg-g-eI�<A�j��(�IhthtÙ��pjxmz~5oUnp`�ot���ªgIoUe
}u`�}faQs?qte�á�o&� `badoUnp`�qd}�`�}å�Sy }5ot{�`��S²�}��z`bepqd}u{¥gI}�npw-j�ó����� çf»(ûU¸f¼-ûd½I¹�·:¾U¸f¼2¾t¸³�<X�¼�¹�º�IQ¼ Í¡Â0ûU¸,Í�ûU¸OÔ�
FXS�
º-»
¸DºI¹�·�½-¼D�%¾�ûU»�¹*é|ÍÆ�Z`fºp½I·�ûtúB�N¼N¼W�5º©¾U¸³È�¾S�N¾d¹ÇµºpûU»�¸u·�¸�_t� æU� j
§�ot{�otcu�
vu`:�DÌ�jb� B �µot}uad�bg-yt�5�*jª�(�IhthdÞ+�pj��r��ot��g�epgI��qtad}u`�np`bqd}�`�}��Syz}uot{�`���²�}�� `beNqd}u{¥gI}�npw-j
Õz¾��z»
¸Oûtú*¾z�È�¾S�N¾t¹�·:½±�<X�¼�¹�ºUIQ¼ ÍM�S`fºp½I·�ûUú��N¼N¼a�uº4¾t¸yÂ0¾S�-·�ú�º�È�¾S�N¾t¹�¼�� #�� �
k��p���-Ã+Þ§ËO�IkUÃzj
§�ot}faf�R®ujb� B Í�qd}uoI�UoUeI���Qj��(�IhthtÑ��pj¶_5gIoUnpcfepg¤mzcf�Ow(g-n¥mzgI�bgI��np`bqd}·9�wN`�}fa8oJ.SgI}fg-np`�������atqteN`bnpvu{$j>�
¸[Ä

Î¤qtn(qz�uoz� B ��`�c¡��gI�5w��p��ÙªºNût¹
�z»(º-��Vt¹�»(ûd½&¹�·�¾U¸iÍ×
�¾U¸f¼�¹�»W�u½I¹�·:¾U¸Àût¸OÔ��Bº-úbºN½I¹�·:¾U¸��4è ÿ�ûd¹
û)Â8·�¸u·�¸�_¾�º�»
¼k`fºN½I¹�·��Uº-j�Ìrqdw(n(qd}F�5Î��¹ÃD§���c���g-e����-ot�fgI{�`��Uj
§�ot}faf��®5jb����oUepg-ÆzvF�"A�jb� B Í�qd}uo&��oUeI�¢��j@�(�IhthtÑ��pj��i`�w(np����ÃS��}8Ú­}+n(g-epÅ
�*oUn(n(g-e
}J�i`�w(npot}u��g�Å�Ìxotw(gI�É�rqd}zÅ

wpn(eNcu��np`b�tg��µgIoUeN}u`�}fa����batqteN`�npvu{$js�
¸5¹�º�ú�ú ·�_ º�¸5¹~ÿQût¹
ûHè�¸OûUú�X�¼
·?¼
j��:¦µq1oU~u~BgIoUe-�pj
É ot�b±Iot��oz����jb� B Î�qteNeN`�w-�@��j���gI�uw��pj��(�IhthtÙ��pjOÊ�º��z»­ûUúsÊQº-¹
��¾U»W�&¼��-¾U»LÈ�¾S�
¾t¹�·�½^
�¾U¸O¹�»­¾UúWÄÚç¢�zºp¾U»aX¶ûU¸DÔ
è¡`S`Oú ·:½Nût¹�·:¾U¸f¼�j�á�g-�8§@qtepÆD�uá4§:Ãu²r����`�wrÍ�qtep�rq�qz�Fj

É `b~Ow(g-eI���4j��(�IhtÑtÙ��pj³Ìr`�qd�bqtad`��-ot���byY����otcuwp`b�5��g2Î¤q �ugI��w¥qtsS����ot��g3A�gI��qtad}u`�np`bqd}¡ot}u�È����ot��g3�ªqz�-oUnp`bqd}Fj¾�û1_�º�¼L©¿�	¶PÁ�©�À*ÂÊ¾z�ÅÄyA�cu{¥gI��v5oUepn-���4jb��Î¤�&���bgI����ot}u���s®ujb� B npvfg¿���S�ÈA�gIwpgIoUeN�NvÎ.�epqdcf~³��gI�5w��p�¾�ûU»(ûUú?ú�º�ú,ÿ�·�¼�¹�»
·����f¹�ºpÔÌ¾�»­¾I½�º�¼
¼
·�¸�_PÄ¡��Va`Oú°¾t»­ût¹�·:¾U¸f¼S·�¸2¹��zº]Â�·�½I»­¾S���O¹�»a�u½I¹
�z»pºS¾z�E
�¾Ä_d¸u·�¹�·:¾U¸,ÍÌÖ5¾Uú��@I1º¶+jr�xot{��ueN`��fatgt�fÎ��¹ÃDÎ�Ú­¦Ë��epgIwpw-j


