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

.0/2143+/6587:9;3+<25=/21?>A@CB4D?EAD?BF9=3�GA/6HCIJ9K<ML8>C/6LJEONQPM<2BRGTSFD?UCVJ/2L

WYX�Z\[^]`_%a�bMcedgf4hjiQclknm%o+p�]qbTr?f4hji
s6tMuCv WYwxdgoyceiQcef4hz_�{}|�~g�y�+~��-]\bTryfFhji\�4f v f4���6��_�{Mh�w+bT��f

�x�2�6�g�?�g�����T�g�?�g�y�6�8�=�g���y���?�2�g�}�Q�+�+�g�T�y�+�����+�6�y�8�^�+�6�+�g 2���T¡y¢+�g�£�+¤M¥��+�2���y�6�}�n�g�

¦�§�¨�©�ª�«£¬?©y­ ]\bTi^®�f4h
¯6f4k�°8hjo?r?h�w+±�±�c²bMr³cei�w³dgf4hQm´��oyb6dgf4bTcef�b�k�p;h�w+±�f4®�o+hjµ
kjoOhjf4¶Mhjf�iQf�b�k%d?w+hjceoy·Mi�¶Mhjo uT¸ f�±�i�ceiQiQ·Tf v p;hjoy±�]zhQkjcl¹£��c²w ¸ [nb�kjf ¸e¸ ceryf�bM��f»º¼bTo?bM|
±�o?bTo?kjo?bTce��hjfxw+iQoybMc²bMr t ¶ ¸ w?bMbTcebTr t+v c²w?r?bTo?iQc²i�½e½e½ ¾F½6{T·2hQkj¿Tf4hj±�o+hjf t clk8�xw?b u f�·MiQf v
kjo%bTf�w+k ¸ m
f�bM��o v f:��oy± u ceb£w�kjo?hjc²w ¸ ¶2hjo uM¸ f4±�i�½£[nbÀw ¸e¸ �xw?iQf�i t kj¿Mf:iQo ¸ ·MkjceoybMiÁw+hjf
o u k�w?cebMf v w?iziQf4kjizo+p ¸ clkjf4h�w ¸ i�ÂTkj¿TfR]\bTi^®�f4hq¯2f4kji�½
]\b6kRÃ�o ¸ oyb�mOÄ�¶Mkjce±�ceÅxw+kjceo?bOceiRw�r?f�bTf4h�w ¸ ±�fFk�w?¿Tf4·Mhjcei^kjce��i
kj¿£w�kR¿£w?i u f4f�bOw ¸ |
hjfxw v mÆiQ·T����f4iQi^p=· ¸e¸ mÀ·TiQf v kjo�iQo ¸ dgfÇ¿Tw+h v ��o?± u c²bTw+kjo+hjcKw ¸ ¶Mhjo uT¸ f�±�iRº=kQh�wxdgf ¸ cebTr
ijw ¸ f4iQ±%w?bO¶2hjo uM¸ f4± t r+h�w?¶M¿���o ¸ o?hjcebTr tÉÈ ·£w v h�w+kjce�Êw?iQiQcerybM±�f�b�kx½²½e½ ¾F½Y[�kÁcei u w+iQf v
o?bËkj¿TfÆ��o ¸e¸ f��4kjcedgf u f�¿Twxd2ceo+h%o?pRw�hQkjce¹T��c²w ¸ w?b�kji�f4�2¶ ¸ o+hjc²bMr³wOr+h�w?¶M¿Ìw?b v fF�2|
��¿£w+bTrycebMr-¶Tcef���f4iqo+pÉcebMp=o+hj±%w+kjceoyb u m�±�fxw+bTi0o+pÉ¶T¿Mf4hjoy±�o?bTf�kQh�w+��f�i�½
Í�¿MfÇ¶M·Mhj¶AoyiQfRo+p�kj¿Mcei\®�o?hjµÆcei\kjo�iQ¿Mox®Î¿Mo�®Ï]qb�k�Ã�o ¸ oyb�mÐÄ�¶2kjce±�c²Å�w+kjceoyb
�xw+b
u fÁ·MiQf v kjo-�4oy±�¶T·2kjf
w+b
w?bMi^®�f4h\iQf4k\o?p�w ¸ o?ryce�R¶Mhjo?r?h�w?±"½

Ñ ÒTÓ\ÔAÕCÖÁ×ÇØ:Ù}ÔCÚjÖ\Ó

G£9KLY3�ÛÀÜ�Û?Ý)Þ2Ûy/6B�1�ßRLY1�Ý�Û+B"G£Û�SÆ.zBF<MP2B�/6à"à"9KLJPâá�ßÇGA.qã�9;1�BFÛy3�<MP2LC9;ä+ÛyEå/M1�/´æ2Û+B4ÞÌ3�<2LCç
æ2Û+LJ9KÛ?LMSÐÜ�B4/2àÆÛ?Ýq<MBFèÌS4<âB4Û+UCB4Û?1FÛ+LTSÀæ�/6B49K<MHJ1"UCB4<2IC5;Û+à
1
9=141�HCÛyEÎÜ�BF<Mà ß:B�S49²é}3�9=/65RNQLTSFÛ?5²ç
5K9;P2Û?LJ3�ÛÌá�LC<MLAç^àÆ<MLC<6S4<2LC9=3ÀB4Û?/M1�<MLC9;LCPJ>*UC5;/2LCLC9;LCPJ>0EA9=/6PMLC<M1F9=1+ê;êKêlãxê0@JHCB�S4VCÛ+B4à"<2B4Û2>�9²S
3+/2L
IYÛ³HJ1FÛ?EâSF<åLCÛ?/6SF5;ÞåÛ?LJ3�<AEAÛ³3�<Mà�IC9;LJ/6SF<2B49=/65�UCBF<MIC5;Û+à
1�á�P2B�/6UCVë3�<25;<2B49;LCPJ>�GAß0ìíUCB4<2ICç
5KÛ?à"1?ê;êKêlãxê£î-LC<�ÝÁ5;Û?EAPMÛÁBFÛ?UCBFÛy1�Û?LTS4/�S49K<ML"ÝÁ9²S4V
SFVCÛÇVCÛ+5;UÀ<2Ü�/�5K<MP29=3ÁUCB4<2PMB4/2àï3+/2L
IYÛÊEA<2LJÛ
9KLOæ�/6B49K<MHJ1
1�Þ£LTS4/M3xSF9=3-/6LJEO1FÛ+à
/6LTSF9=3ÇÝ�/gÞA1-á�1FÛ+Û"ð;ñ�ò�ãxêYóÇLCÛ�3+/2LÀéJB�1�SF5;ÞÀà"Û+LTSF9;<2L»GTS4/2IC5;Û
ô»<AEAÛ+5}1�Û?à"/2LTSF9=3+1Áð õ�òYÜ�<2B\7:<2B4à"/25Jö8<MP29=3
.zB4<2P2B�/6à
1�/6HJP2à"Û+LTSFÛyE"I£Þ�7RÛ?PM/6SF9;<2L
/21z@Y/69;5²ç
HCBFÛ
á�7:ö8.q7:@0ãxê}ì
VCÛ+L8>Cß:LJ1FÝqÛ?B:G£Û�S%ð ÷�ò�1FÛ+à
/6LTS49;3?1qVY/21
I}Û+Û+LOUCB4<2U}<M1FÛ?EÐÜ�<2B
ø0ù£SFÛ?LJEAÛyE
ö8<2PM9;3Ç.zB4<2PMB4/2à"1Êá�øqö8.qã
ÝÁVJ9;3�VOÛ�ù£SFÛ?LJE³7:ö�.\7:@úITÞ�/65;5K<�ÝÁ9;LCP�U}<M1F9KSF9;æ2Û�/6LJE�LCÛ?PM/�S49KæMÛ
5K9KSFÛ?B4/25;1�9;LÀSFVJÛÊB4HC5;Û?1?êAßRLJ1FÝqÛ?B
GAÛ�SR1�Û?à
/6LTSF9=3+1�9=1�/25;1F<�HY1�ÛyEÀÜ�<MBqø0ù£S4Û+LJEAÛyE³û:9=1�üjHJLJ3xS49KæMÛ
ö8<2PM9;3Ê.zB4<2PMB4/2à
1Çá�ø\ûÇö�.qã�ð ÷�ò8ÝÁVJ9;3�VOÛ�ù£SFÛ?LJEOø\ö8.ÏI£Þ�/25K5;<�ÝÁ9;LCPÆ/"EA9=1�üjHCLJ3xS49K<ML³9KLOSFVJÛ
VCÛ?/MEÐ<2Ü*S4VCÛ�BFHJ5KÛy1+ê
û:Ûy3�9=EA9KLJP�S4VCÛ
Û�ùA9=1jS4Û+LJ3+Û"<6Ü�/³1�S4/2IC5KÛ"à"<AEAÛ+509=1�ýÿþ�� �������
	���
�� ðKñ��gò^ê�ì
VJ9;1-9=1-SFVJÛ

1F/2àÆÛ:Ü�<2BqSFVCÛÇÛ�ùA9=1jS4Û+LJ3+Û:<6Ü�/6LÐ/2LJ1�Ý�Û+B�1�Û+Sq<2Ü�/6LÀø\ö�.Î1F9;LJ3�ÛÊ/6LÀø\ö�.ë3?/6LÀI}ÛÇÛ?LJ3�<AEAÛyE
9KLTSF<-/6LÆ7:ö�.\7:@»Û?æ2Û?L%9KLÆ5;9KLCÛy/6B*SF9;à"Û2ê�NQL�3?/21FÛ\<2ÜY/6L�ø\ûÇö�.�>�SFVCÛ
3�<Mà"UC5KÛ+ùA9²SjÞ�PMBF<�ÝR1�HCU
SF<����� � ��������	���
�� ð��yò^ê2ì
VCÛ?1FÛÁUCB4Û+5;9Kà"9;LJ/6B4Þ�3+<2LJ1F9;ECÛ+B�/�SF9;<2LY1�VJ/gæ2Û
5;Û?EÆHJ1�S4<�éJB�1jS45KÞ�ECÛ?/65
ÝÁ9²S4VÐ1jS�/6IC5;Û:à"<AEAÛ?5}1FÛ+à
/6LTS49;3?10Ü�<2B�7:ö�.\7:@`1F9KLY3�Û:9KS�3+<�æ2Û?B410/�5;/2BFPMÛR3�5=/2141z<6Ü8UJBF<MIC5KÛ?à
1
ÝÁVC9K5;Û%1�S4/gÞ£9KLJP"/6SR/"BFÛy/21F<2LJ/2IC5KÛÊ5;Û+æ2Û?5É<6Ü03�<MàÆUJ5KÛ+ù£9KSjÞ2êA.\BFÛ?æT9;<2HY1
Ýq<MBFèA1�VJ/gæ2Û-Û?LJEAÛ?EO9;L
1�<MàÆÛ
<MUYÛ?B4/6SF9;<2LJ/25z1�ÞA1�SFÛ?à"1?ê8@C<MB%9;LJ1jS�/6LJ3+Û2>�ûÊö���ð �6òq/6LYEÌGAàÆ<AEAÛ?5;1ÀðKñ���òq/2BFÛ
/6IJ5KÛ"S4<
1�<M5KæMÛ�LC<2LAçnSFB49;æT9=/65�UCBF<MIC5;Û+à
1ÁÝÁ9KSFV»S4VC<2HJ14/6LYEC1Á<6Ü0B4HC5;Û?1?êYßR5;5*SFVCÛy1�Û�1FÞA1jS4Û+à
1R/2BFÛ%IY/21FÛ?E



<2LÌ3�<2à"UC5;Û�S4Û
à"Û�SFVJ<£EJ1%/6LJEËHJ1FÛÀEA9 � Û?BFÛ?LMS�VCÛ?HCB49;1�SF9=3+1-9;LÌ<2B�EAÛ+B-S4<OUJBFHCLJÛ"SFVCÛÀ1FÛ?/2B43�V
1�UJ/M3�Û�/21
à�HJ3�V³/21
U}<M141�9;IC5;Û2ê
@CÛ+ÝåB4Û?1FÛ?/6B�3�VCÛy1YVY/gæ2Û0/65;BFÛy/2EAÞ:9KL£æ2Ûy1jS49KPT/�S4Û?EÊ/65KSFÛ+B4LJ/6SF9;æ2Û�LC<2LCç^3+<2à"UC5;Û�SFÛz/2UCUCB4<M/M3�VCÛ?1

9KL
S4VCÛÇEC<2à
/69;LÀ<6Ü�ß:LJ1FÝqÛ?B�G£Û+Sq.zB4<2PMB4/2àÆà"9;LCPJêJðKñ���òYHY1�Ûy1\5;<A3+/65}1�Ûy/6B�3�VÆSFÛ?3�VJLC9��THCÛy1\I}Û�ç
9KLCPÐ9KLJ1FUC9;BFÛyEOITÞOÝ�<2B4è£1
<MLÿGAß0ì�UCB4<2IC5;Û+à
1?ê8ðKñ �yò8S4B4/2LJ1�Ü�<2B4à"1�S4VCÛ�3+<2à"UCHAS�/�SF9;<2L»<2Ü�/2L
/6LJ1FÝqÛ?Bq1FÛ�S
9KLTS4<Æ/�P2B�/6UCVÐ3+<25;<2B49KLJP%UCB4<2IC5;Û+à³>£1�<M5KæMÛ?E
I£Þ
/�PMÛ+LCÛ+SF9=3:/25KPM<2B49²S4VCà³êYð;ñ��Y>+ñ���ò
HJ1�Û"PMÛ+LCÛ+SF9=3
/65;P2<2B49KSFVCà
1-/6LJEåßRLTS	�q<M5K<MLTÞËóÇUCSF9;àÆ9;ä?/6SF9;<2LÏá�ß
�Áó-ãÆð��A>��6ò0SF<»3+<2à"UCHAS4Û
/6LOÛ�ù£SFÛ?LJ1�9;<2LO<6Ü0/"û:Û+Ü�/6HC5KS:ì
VCÛ?<2B4ÞÿðKñyõ�ò^ê
ì
VCÛ
UCHCB4UY<T1�ÛÁ<2ÜY<2HJBzUCB4Û?1FÛ+LTS0Ýq<MBFè�9=1�SF<%1FVC<�ÝâVJ<�ÝÎß
�Áó 3+/6L"I}ÛÁHJ1FÛ?E�SF<-UCB4<2U}<M1FÛ

/�1FUYÛy3�9KéY3Ê1�ÞA1�SFÛ+àíÜ�<2B
ßÇG£.Ï9;LÐ<2B�EAÛ?B\S4<ÆI}Û-/6IC5;Û:S4<"Û�ùAUC5;<29KSqS4VCÛ-UYÛy3�HC5;9;/2BF9KSF9;Û?1�<2Ü�5K<MP29=3
UCBF<MP2B�/6à
1
/6LYEÎSFVCÛ?BFÛ+Ü�<2B4Û³SF<ú3+<2à"UCHAS4Û´/`1jS�/6IC5;Ûÿà"<AEAÛ+5Ç<6Ü%/`5;<2PM9;3³UCB4<2PMB4/2à³êzì
VC9;1
/6UCUCB4<M/M3�V�9=1ÁIJ/M1�ÛyEO<2L³SFVJÛ�3�<M5K5;Û?3�SF9;æ2Û�I}Û+VJ/gæ£9;<2BÁ<6Üz/2B�S49²éY3+9;/258/6LTS41:Û�ùAUC5;<2B49KLJP"/"PMB4/2UCV
/6LJE�Û�ùC3�VJ/2LCP29;LCPÆUC9KÛy3�Ûy1Á<6Ü�9KLAÜ�<MBFà
/6SF9;<2LOITÞÐàÆÛy/6LJ1
<2Ü�UJVCÛ+B4<2à"<2LJÛ:S4B4/M3�Û?1?ê


 ��Ô���������� ÖÁ×�������������ÓqÔCÚ�Ù �"!�ÖzÕ$#%Ö&%\Ú�Ù('´ÕCÖ)%\Õ*�+��� ÚFÓ�%

NQL�S4VC9=1ÁÝq<MBFè�>A/-,�.0/214365�7�.�/27�8:9<; 9;1R/�éJLJ9²S4Û%1�Û+SR<6Ü*B4HC5;Û?1
<2Ü*S4VCÛ-Ü�<2B4à>=
�@?BADC:EGF�F�FHE@AJIKE@L ��
@M�C�E"FHF�F�E�L ��
@MON LQPSRTE �UP$R

ÝÁVCÛ+B4Û A C E"F�F�F�E�A I E�M C E"F�F�F�E
M N /6LJE � /6B4Û�/�SF<Mà
1+êC@J<2BR1FHJ3�VO/ÆB4HC5;Û�VÆÝ�Û-ECÛ+LC<2SFÛXWY=
M �YZ\[D]@^ V:_a`�b A C EGF�FHF�E�A Idc M �YZ\[feg^ V:_a`�b M C EQFHF�F�E�M Nhci �XAJZd^ V:_&` � V ] ` i ��A�Zd^ V:_ ?BM��YZ2[D]@^ V:_

j�kJl�mon4pHn4qdmsrftvuKw*x´BFÛyEAHJ3�S�;vy<.{z|8�}d7�.0/27�8Y9~;��+7O���68G��x���.�z|8Y��.Y9����B1�����w*x
}d7�.0/:708Y9�;vyG`�bHV ]�� V���;�8Y�K� M �YZ\[de&^ V:_����(`�� c
ì
VCÛ+B4Û�Ü�<MBFÛM>CSFVJÛ�B4Û?1FHC5²S49KLJPÀUCB4<2P2B�/6à�;vyÎ3�<2LTS�/69;LJ1RLC<�LCÛ+PT/�S49K<ML8êYG£<Y>Y9KSÇVJ/M1:/ÐHCLC9��MHJÛ
àÆ9;LC9;à
/65o�:Û+B4ICB�/6LJE�à"<£ECÛ+58S4VJ/�SÊ3+/6L³I}Û%<2ICS4/69;LCÛyE�I£ÞO3�<2à"UCHCSF9;LCPÀ9KS41REAÛyEAHJ3�SF9;æ2Û�3+5K<2ç
1�HCB4Û	� 	�^ ;vy+_Ç/6LJEÿSFVCÛ
GTS�/6IC5;ÛÆôÿ<£ECÛ+501�Û?à
/6LTSF9=3+1�ð õ6ò�<2Üq/ÀUJBF<MP2B�/6à�; 9=1ÊECÛ�éJLCÛyE´/M1
Ü�<25;5K<�ÝR1?ê
j�kJl�mon4pHn4qdm�� t�,ox��@;¡ ¢x|8Q£¤.0/:143	}d7�.0/:708Y9¥8:�d��¦§8Q��x��¨.{z�8:��.:9h���a¦©1���8Ì1�S4/2IC5;Û
àÆ<AEAÛ?5�.{z@;ª1 z�8Y�K��.:�T£¬«�1 z­¦G`�� 	{^ ;¯®f_H�

�q<2LTSFB�/6B4Þ%S4<%L£HCà"Û+B4<2HJ1\Ýq<MBFèA1?>2Ý�ÛÇEA<%LJ<6S�ECÛ?/65}ÝÁ9KSFV�/�1jS�/6IC5;Û:à"<AEAÛ+5}9;L
SFÛ?BFà
1q<6Ü
1�Û+S
<2Ü*/�S4<2à
1�ICHASR9;LÐS4Û+B4à
1q<2Üg80}\}d£¬14x¢�OB4HC5;Û?1
/21�9KS
9=1�SFVJÛ-3?/21FÛÇ9;LåðKñMñ�ò�Ü�BF<Mà)ÝÁVC9=3�VÐÝ�Û
/2EA<MUASR1�<MàÆÛ-LC<2SF9;<2LJ1?ê

° ß�BFHJ5KÛ6VÆ9;1� �£¤.�30±\x¢�OITÞ�/6L³/�SF<Mà�1FÛ�S
��9KÜ M �YZ\[dea^ V:_o�²��³`(�Aê
° ß�BFHJ5KÛ6V| �£¤.�3¢±X�%/ÆBFHJ5KÛ¨VY´É9KÜ i �XA�Zf^ VY_@� M��YZ2[dea^ VX´µ_�ê
° ß�BFHJ5KÛ-ÝÁVC9=3�V³IC5K<A3�èA1
9KS41FÛ+5KÜ�/M1�¶ ?·F�FHF�E{L ��
 ¶ EHF�F�F 9;1R3?/65;5KÛyE�/�¸ � V M¢¹�ZJZ���L V�º 	�� ê
° ß�BFHJ5KÛ6VÆ9;1�8¢}2}d£»14308\ �£�xÆ9KL»/6L³/�S4<2à�1FÛ�S
��9KÜ M �YZ2[D]@^ VY_@¼S��ê
° ì�Ý�<�B4HC5;Û?1&V�/6LJE-VX´�/2BFÛ:3+<2à"UJ/6SF9;IC5KÛÇ9²ÜoV%EA<£Û?1qLC<6S�IC5K<A3�è½VY´n>JVY´�EA<£Û?1qLC<2SqIC5;<A3�è	V£>
M �YZ\[�]@^ V:_�� M �YZ\[fe&^ VY´�_)`(�Æ/6LYE M �YZ\[D]@^ VY´�_ � M �YZ\[feg^ V:_&`��Aê

° ßÏBFHJ5KÛR1FÛ�S)¾ 9=1&/27�.Y¿D�K�2x¢��9²Ü�SFVJÛ+B4Û�Û+ùA9;1�S41z/2L�Û?L£HCà"Û+B�/�SF9;<2L�À�V C EHF�FHF�E V ITÁ <6Ü ¾ 1FHJ3�VSFVJ/6S�Â ¹ �Qb\Ã E�FHF�F�E�L c E V�Ä�9;1Á/2UCUC5;9;3?/6IC5;Û-9KLOS4VCÛ%1�Û+S
Å �XA�Zf^ bHV C E�FHF�F�E VHÄ e CYc _xêÆ ¯2·M�F¿�bTo?k�w�kjceoybTi\w�hjfÁf4�6kjf�b v f v kjo:hj· ¸ fÁiQf4kz®z¿Tf�b�kj¿Tf�clh0¹Thji^k ¸ f4kQkjf4h\ceiz�xw?¶Mclk�w ¸ ceÅ�f v ½



° ö8Û+S&; I}Û:/-5;<2PM9;3�UCB4<2PMB4/2à /6LJE½� /6L
/6SF<2àï1�Û+S?êMì
VJÛR1�Û+Sz<6Ü � x��dx�7�8:� 1µ��/��­¿D£¤x��
<6Ü; ÝÁB�Syê*��9;1@¾ ^ ; E �­_a`�b�Vh��; � VÆ9=1Á/6UCUC5;9=3+/6IJ5KÛ-9;L�� /2LJE�LC<6SRIC5;<A3�è2ÛyEÐI£Þ²� c ê
�q<2à"UCHAS49KLCPÀ/
1�S4/2IC5;Û�àÆ<AEAÛ?5�<2Ü�/"5;<2PM9;3-UCB4<2PMB4/2à©; 9;1:ÛH�THC9;æg/25KÛ?LTSÁSF<"éJLJE»/"UY/6BFç

SF9=3�HC5=/6BR1FHCIJ1FÛ�SR<2Ü*B4HC5KÛy1Áþ ¼$; /21
Ý�Û-1FVC<�Ý 9KLOSFVJÛ�LCÛ�ù£SÁBFÛy1�HJ5²Syê
�&k������ rdt6,ox��zþ<¼s;  0x²8��¢¿T ���x��
.{z	8�£�.�/2143�}K7�.�/27�8:9§; �oÅ �XAJZd^ þ�_�1���8��¢��82 �£¤x
9½.��2x�£ .{z@;ª1 � þ�1��
/:7�.:¿D�d�\x0��8Y�K��þ�`
	¨¾ ^ ; E Å �XA�Zf^ þ�_{_H�
ì
VCÛ�à
/29KLëP2<M/25q<2Ü:<2HJB"1FÛ?/2B43�V`à"Û+SFVC<AEë9;1�SF<ËéJLJEÎ/å1�Û+SÆ<2Ü:BFHJ5KÛy1Æþ 1F/6SF9=1jÜ�Þ£9;LCP

5KÛ?àÆà
/ ñMê�G£HY3�V /â1FÛ�SÐ<2Ü-B4HC5;Û?1�þ 9=1Ð3?/65;5KÛyEÎSFVCÛ � x��Kx�7�8:��.:7Ì<6Ü-SFVCÛå1jS�/6IC5;Ûÿà"<AEAÛ+5
Å �XAJZd^ þ�_"/2LJEÎ/65;5Á9²S�1
BFHJ5KÛy1Æ/2BFÛ»14/69=EâS4<ÌIYÛ 8¢}2}d£»14x0�6êqN^SÀ9=1"Û?/M1�ÞâSF<`3�VCÛ?3�èâSFVJ/6S
/25K5
BFHC5;Û?1À9KL /��ÊÛ?LCÛ+B�/�S4<2BÀþ /6B4Û³UJ/69;B4ÝÁ9;1FÛÿ3�<MàÆUY/�SF9;IC5;Û2ê�@*9;B�1jS45KÞM>0SFVCÛËUCB4Û+æ£9K<MHJ1"5;Û+à"à
/
Û+LTS4/29K5=1
SFVY/�SÇ/
B4HC5;Û%3+/2LOLJ<6S:IC5;<A3�è�/2LC<6S4VCÛ+BRB4HC5;Û%9;L³SFVCÛ�14/6à"Û
�ÊÛ?LCÛ+B�/�S4<2ByêJG£Û?3+<2LJEA5;Þ2>
9²ÜgV-` M�?ªAdEHF�F�F 9=1-/ÐB4HC5;Û�9;LËþ">É9KSÊà"Ûy/6LJ1ÇSFVY/�S A � Å �XA�Zd^ þ�_Ç/6LJEÿSFVCÛ?Lå/2LTÞ³B4HC5;Û
5K9;è2Û­VX´ ` ��?·FHF�FHEaL ��
&AdEHF�F�F 3+/2LCLC<2SqI}Û+5;<2LCP�SF<Æþ"ê£ì
VJ9;1
3�VJ/2B4/M3xSFÛ?BF9=1�SF9=3Á9;1�1F9Kà"9;5;/2B\S4<
SFVCÛ�LC<2SF9;<2L³EAÛ+æMÛ+5;<2U}Û?E�9KLÌð;ñ��6ò�/6I}<2HASR3�<Mà"UJ/�S49KIC9;5;9²SjÞ�IYÛ+SjÝqÛ?Û+L³EAÛ�Ü�/2HC5²SRB4HC5;Û?1?ê

� � ÓqÔ��ËÖa�jÖ\Ó������RÔCÚ�� Ú�� ��ÔAÚ�Ö\Ó !�ÖzÕ(�qÔD���­�{�s� ÖÁ×
���{�
� t r �²mKp���q �4qdm"!$#&% pHn'� n)(*�DpHn qfm+%-,Xn m/.\n0%1�4k�2
ßRLTS��q<25;<2L£ÞÊóÇUCSF9;àÆ9;ä?/6SF9;<2L
á�ß
�Áó-ã�ð��A>��6ò2VY/21ÉI}Û+Û?L�9KLJ1FUC9;BFÛyEÊITÞ:SFVCÛ0<MIJ1FÛ+B4æg/6SF9;<2LÊ<6Ü£SFVJÛ
3�<25;5;Û?3xS49KæMÛ
IYÛ?VJ/gæ£9K<MB�<2Ü�/2LTS41�ÝÁVCÛ?L�S4VCÛ+ÞÆ/6B4Û�1FÛ+Û?è£9KLCPÊÜ�<£<AEÉê6øzæMÛ+B4Þ�/6LTSzUCHCS41z/Ê5;9²SFSF5;ÛÁIC9²S
<6ÜÉUCVCÛ?BF<MàÆ<MLCÛR/65;5Y/25K<MLCP�9KS41qÝ�/25KèÆ/6LJE
EA9;B4Û?3xS�1z9KS41FÛ+5KÜ8I£ÞÆ3�VC<£<T1�9;LCP-9²S�1\Ý
/gÞ%S�/6è£9;LCP�9KLTS4<
/23+3+<2HCLTSÇSFVCÛ"/6à"<2HJLMSÊ<6Ü\UJVCÛ+B4<2à"<2LJÛ�5;Û�Ü¼S-ITÞ»UJBFÛ?æT9;<2HY1Ç/2LMS�1:<MLÿÛ?/M3�VÿU}<M141�9;IC5;Û�UJ/6SFV8ê
G£9KLY3�ÛRS4VCÛ:UJVCÛ+B4<2à"<2LJÛÁÛ+æ�/6U}<2B�/�S4Û?1?>�SFVCÛy1�ÛÇUCB4<2IJ/2IC9K5;9=1jS49;3R3�VJ<29=3�Û?1zÛ+æ2<M5KæMÛR3�<MLMS49KL£HC<MHJ1F5KÞMê
ì
VC9;1³3+<25;5KÛy3xSF9;æ2ÛËIYÛ?VJ/gæ£9K<MB?>qIJ/21FÛ?E <2L /úè£9KLJE <6Ü�1FVJ/2BFÛyEÏàÆÛ?à"<2B4Þ�á�UCVCÛ?BF<MàÆ<MLCÛ´<ML
UJ/�S4VJ14ã�>T3?/6LÀI}Û:HY1�ÛyE"Ü�<2BqSFVCÛÇBFÛy1�<M5KHCSF9;<2L
<6Ü�/2L£Þ�<MUASF9;à"9Käy/�SF9;<2LÐUCBF<MIC5;Û+à <2Bq3+<2LJ1�SFB�/69;LTS
1F/6SF9=1jÜ�/M3xSF9;<2LÎUCB4<2IC5;Û+à ÝÁVC9;3�V 3?/6LÎIYÛ»Û?LJ3�<AEAÛyEÎ/M1ÆSFVCÛÿ1FÛ?/2B43�Vë<6Ü�/6LÎ<2UAS49Kà
/25RUJ/�S4V
9KLå/ÀP2B�/6UJV8êY@J<25;5K<�ÝÁ9;LCPÿð;ñ?÷6ò*Ý�Û�3+/2LÿB4Û?1FHCà"Û%SFVJÛ�PMÛ+LCÛ?B4/25�ß
�Áó /65;P2<MBF9KSFVCà�/21Ç9;LÿSFVJÛ
éJP2HCB4Û"ñ2ê

¶2hjoy��f v ·Mhjf
]qÃ0Ä
u f4ryceb
¯6f4kz¶£w�h�w?±�f4kjf4hji
[�bTclkjc²w ¸ ceÅ�fR¶T¿TfFhjoy±�oybMf�kQh�w?c ¸ i
hjf�¶Mfxw+k
��oybMi^kQhj·T�4k\iQo?±�f
�xw?b v c v w�kjfÁiQo ¸ ·Mkjceo?bTi
a�¶ v w+kjf
¶M¿Tf4hjo?±�oybTfqkQh�w?c ¸ i
·Mb6kjc ¸ wÊiQo ¸ ·2kjceoyb
cei0p=oy·Mb v o?h\±%w+�2ce±Ê·M± b6·T± u f4h�o+p8cekjfFh�w+kjceoybMi\hjfxw+�F¿Mf v

f4b v

35476 ­98£­ ]\b6kqÃ�o ¸ oyb�m
Ä�¶2kjce±�c²Å�w+kjceoybÆw ¸ ryo+hjcekj¿M±



� tµ� � ,Yq��1�4k�� ,Yk %-,Xk�2�k�mKp��Dp�n4qdm�ËÛÆEAÛ?143�B49KI}Û%VCÛ?BFÛ�<2HCBÇ<2B49KPM9KLJ/258EAÛ?1F9;P2L»<6Ü\/2LÿßRLTS¨�q<M5K<ML£Þ³óÇUAS49Kà"9;ä?/�S49K<MLÿ/65;P2<MBF9KSFVCà
Ü�<2BR1�S4/6IJ5KÛ-à"<AEAÛ+5�1FÛ?/2B43�V�ê
j�kJl�mon4pHn4qdm � t��	x�8Y�¢��.�3�148Y��x½��.�8�£¤.0/2143�}d70.�/27�8Y9©; ��w*x�/27�80}Tw 	 ^ ;¯_­` ^ V	�|;��
b ¹�L+E � º 
 c E �­_@�owTx�70x¨x08\30w�7O¿D£�x¨ 0x¢3¢.Y9�x��­8	�Yx�7O��x�
-8Y�K� ¹ L 8Y�d� � º 
 8Y70x�� �&.�}T8Y7O� 143�¿D£¤8:7�Xx�7O� 143¢x��h82�2�\x¢�²��.½��w*xh7O¿D£¤x���x�����udwTx�8:7�3���x����©1��h�2x
�)�Kx0�� �«��

�(`�b ^�¹�L+E V:_ E ÂdV��|; �fM �YZ\[D]@^ V:_&`�� c� b ^ V E VX´µ_g�|; � � V�³` VY´ E Vv8Y�K�¨VY´@8Y7�x	3¢.Y9
}*8:� 14 �£¤x c� b ^ V E � º 
 _ E ÂdV���; c� b ^�¹�L+E � º 
 _ c� b ^ V E VX´µ_ EH^ VY´ E VY_ E ÂKV E VY´ ��; � V|1��h8
z�.Y7� �14�2�2x��"7O¿D£¤x c�O�S8\�2�:1µ� 14.:����x08\30wS8:7�3 ^�¹¢E�� _�� � 1��²�&x�1»/�wD��x¢�" �«G8Y� 8Y7O� 1 �a3�148Y£�}*w*x�7�.:9½.:�dx���Ä�� �
�ow�143¢w|1��h8¨}*.Y�¢1µ� 1��Yxh70x08:£ �T¿D9� ¢x�7����
�8Y9
}d£¤x��2�:ì
VCÛ�5;<2P29=3ÇUCBF<MP2B�/6àU=
;U`! A	? L ��
 ¸ M@? L ��
 � ��?~A ¸ ?BM

Z	?~AdE�L ��
�M Z	? L ��
gZ �­?~ZfE{L ��
 ¸ "
9;1ÁB4Û+UJBFÛy1�Û?LMS4Û?EÐITÞÀSFVCÛ-Ü�<M5K5;<�ÝÁ9KLJP�PMB4/2UCVåá$#&%�1jS�/6LJEJ1�Ü�<2B ? ã�=

NQL»SFVCÛÆ1�Û��THCÛ+5n>YÝ�Û%9=EAÛ+LTS49²Ü�Þ»æMÛ+BFSF9=3�Û?1R<6Ü0SFVJÛ�PMB4/2UCV`á�EA9 � Û?BFÛ?LTSÇÜ�B4<2à ¹�L /2LJE � º 
 ãR/2LJE
BFHC5;Û?1
<2Ü*S4VCÛ�5;<2P29=3ÊUCB4<2P2B�/6àí/2LJEOÝqÛ-9;LJEA9 � Û?BFÛ?LTSF5;ÞÐHJ1FÛ%þ�/M1Á/"UJ/�S4VO9;LOSFVCÛ�PMB4/2UCVÌá�9;Û
/Æ1FÛH�THCÛ?LJ3�Û-<2Ü�æMÛ+BFSF9=3�Û?1�ã\<2BR/21Á/"1FÛ�SR<2Ü*B4HC5KÛy1+ê
ßRLG8\�Y9	1��¢�¢14 �£¤x�}T8Y��wO9;1
/Æ3�ÞA3�5;ÛÇÜ�BFÛ?ÛÇUJ/6SFV³þ�Ü�B4<2à ¹�L SF< � º 
 9;LÀSFVJÛÊPMB4/2UCV 	 ^ ;¯_xê

N^Sq9;LJEAHJ3+Û?1\/('+8:�d�:14�28Y��x � x��dx�7�8Y��.Y7-I£Þ�9;à"UC5;9;3+9²S45KÞ
EA9=1F3?/6B�EA9;LCP ¹�L /2LJE � º 
 êMì
V£HJ1?>6SFVJÛ
P2<M/250<6ÜÁßRLTS½�q<M5K<MLTÞÌóÇUASF9;à"9Käy/�SF9;<2LÌ9=1-SF<ÿéJLJEÌ/6L`/2ECàÆ9=141�9;IC5;Û
UJ/�S4Vâþ 1FHJ3�VåSFVJ/6S�9KS
9;1R/�S4BFHCÛ
�ÊÛ?LCÛ+B�/�S4<2B
<6Ü0/"1jS�/6IC5;Û�à"<AEAÛ+5�Å ��A�Zd^ þ�_�êJ@C<MBÁ9KLJ1�S4/2LJ3�ÛM>C9;LOÛ+ùC/6à"UC5;ÛÆñM>ASFVJÛ
UJ/�S4Vÿþ�` À ¹ L+E A-?BL ��
 ¸ E Z	? AfE@L ��
�MXE ��?BAdE �¨?BZfE{L ��
 ¸ E � º 
 Á
5KÛy/2EC1�S4<"/ÆS4BFHJÛ �ÊÛ?LCÛ+B�/�S4<2B
<6Ü�SFVJÛ%1jS�/6IC5;Û-àÆ<AEAÛ?5 Å �XA�Zf^ þ�_)`�b AfE �YE�ZfE � c ê
ì
VCÛ%EAÛ�éYLC9²S49K<ML �"9KL³ÝÁVC9=3�V³ÝqÛ-S4BFÞÐSF<
ICHC9;5=EÐS4VCÛ%PMB4/2UCV 	 ^ ;¯_�ÝÁ9KSFV³SFVJÛ%1�à
/65;5;Û?1�S

/6B�3Ê1FÛ�SÁU}<M141�9;IC5;Û-9;1�üjHY1jS49²éJÛyEOITÞÀSFVCÛ-Ü�<M5K5;<�ÝÁ9KLJPÆB4Û+à
/2BFèA1�=

° G£9;LJ3�Û-Ý�ÛÊ1FÛ+Û?èÀ/�PMBF<MHCLJEAÛyEÀ1�Û+S�<2Ü*B4HC5;Û?1?>£/25K5�UJ/6SFVJ1�VJ/gæMÛRS4<�I}Û+PM9KLÌálüjHJ1�SR/�Ü¼S4Û+B ¹�L ãI£ÞÐ/"BFHJ5KÛÊSFVY/�SR9=1Á/6UCUC5;9=3+/6IJ5KÛ-9;L|�Cê



° óÇLC5;ÞË3�<Mà"UJ/�S49KIC5;Û
B4HC5KÛy1�à
/gÞ´I}Û+5;<2LCP³S4<³SFVCÛ�1F/2àÆÛ �ÊÛ?LCÛ+B�/�S4<2B
á�1FÛ+ÛÐÛ+LJEå<6ÜR1FÛ?3�çSF9;<2L �2ãR1F<Ð9KS-9;1ÊHJ1FÛ+5;Û?141RS4<ÐUCHCS�/2L´/6B�3%I}Û�SjÝ�Û+Û?L»SjÝ�<ÐB4HC5KÛy1:ÝÁVJ9;3�V´/2BFÛ�LC<6S�3�<MàÆç
UJ/�S49KIJ5KÛMê

° � º 
 VJ/M1�SF<"IYÛ-S4VCÛ�5=/21�S
æMÛ+BFSFÛ+ùÐ<6Ü�Û+æ2Û?BFÞÐUJ/�S4V8ê
° ì
VCÛ�Û+à"UASjÞ�1�Û+SRà"/gÞÐIYÛ%/"1�S4/6IJ5KÛ-à"<AEAÛ+5�1F<"ÝqÛ-LCÛ?Û?E�SFVJÛ%/6B�3 ^4¹ L+E � º 
 _�ê
° G£9;LJ3�Û-LC< �ÊÛ+LCÛ?B4/6SF<MB�3?/6L³3�<2LTS�/69;LÐ/�Ü�<2B4IC9;EJEAÛ+L�BFHC5;ÛÊÝqÛ-9=1�<M5;/6SFÛ:Û?æ2Û?BFÞ
B4HC5;ÛÇ<2Ü�SFVJÛÜ�<2B4à©¶ ?·FHF�FHE{L ��
 ¶ E�FHF�F ê���Þ
SFVC9=1ÁÝ
/gÞÀLC<"UJ/6SFV»3+/2LO3+<2LTS4/29KL³1�HY3�V�B4HC5;Û?1?ê
û:HCB49;LCPÐS4VCÛÆ9KLC9KSF9=/65;9;ä?/�S49K<MLË1�S4/2P2Û2>}S4VCÛ�UJVCÛ+B4<2à"<2LJÛ�<ML´Û+æMÛ+B4Þ»/6B�3%<6Ü\SFVCÛ"P2B�/6UJVÿ9;1

9KLC9KSF9=/65;9;ä+Û?E�SF<	Ã�9KLÆ<2B�EAÛ+B*SF<ÊP29;æ2ÛqÛH�THJ/25£3�VY/6LJ3+Û?1*SF<-/65;5£UJ/�S4VJ1+ê6ûÇHCB49KLJP:S4VCÛ
UCBF<A3+Û?1418S4VC9;1
UCVCÛ+B4<2à"<MLCÛ�PM5K<MIJ/65;5KÞ³Û?æg/2UY<MB4/6SFÛy1:<MLË/65;50/6B�3+1Ê/6LJEË9KSÊ9;LJ3�B4Û?/M1�Ûy1:<MLË/2B43?1RS4VJ/�S%/6B4Û�<ML
P2<£<AE%UJ/6SFVJ1�9;L�<MB4ECÛ+B*SF<�3�<MLJ3�Û?LMS4B4/6SFÛ�/:PMBFÛy/�S�LTHJà�I}Û+B�<6Ü�/6LTS41�<2L�SFVJÛ�à"<T1jS�UCB4<2à"9;1F9;LCP
UJ/6BFS41
<2Ü�SFVJÛ�P2B�/6UCV8ê

� t � ��� k �*mKp�� 2½p ,9���fk��
NQL
<2B�EAÛ+B�S4<%BFÛyEAHJ3+Û
SFVCÛ:1FÛ?/2B43�V"1FUJ/23+Û
SF<�Û�ùAUC5;<2B4Û2>M/6L
/6LTS\9=10LC<2Sq/65;5K<�Ý�Û?E�SF<�ICHC9;5;E
/2LTÞ
/2EAà"9=1F1F9KIJ5KÛ�UJ/�S4V8>É1�9;LJ3�Û"1F<2à"Û�<2ÜzSFVCÛ?à 3+/2Lÿ<2I£æ£9;<2HJ1F5KÞOLC<2SÊ5;Û?/ME»SF<³/Ð1F<25;HAS49K<ML��6ê �åÛ
5K9;à"9²SR9KS41R3�VJ<29=3�Û?1�S4<ÆSFVCÛ%1FÛ�SREAÛ+éJLCÛ?EOI}Û+5;<�Ý�ê

j�kJl�mon4pHn4qdm
	�t�,ox���8Y�(8:�T�h ¢x|.Y� ��w*x�£�8X�O� �Yx�7O��x 
��$` 	4A�
 
�^ þ�_�.�z�8²}T8Y7O� 148Y£o}*8:�µw
þ§`�À ¹�L+E�FHF�F�E � Á ��w*8:�
1µ�­1���3�¿D7O7�x��T� £¬«� �¿D1µ£¤�:1µ�J/���1µ��3¢8Y� .:�T£¬«v3¢w*.�.X��x²�µwTx��dx�
\� �Xx�7O��x 

1µ�¯��w*x���x�� �

ý � ¶ 
�^ þ�_)`
�� � Vh�|;�������

^�	4A�
 
�^ þ�_ E V:_¨1��h8:�G8Y703�.{z 	 ^ ;¯_
V�1��h8¢}2}d£»14308\ �£�x½1µ��Å �XA�Zd^ þ�_
ÂdVY´ �³þ E V¯8Y�K��VY´�8Y7�x	3¢.Y9
}*8:� 14 �£¤x

� �
�

@CHCBFSFVCÛ?BFà"<MBFÛM>�/M1�9KS%9;1�HY1�HJ/25z9;LËS4VCÛÀEAÛy1�9;P2LÌ<6ÜÁ/6L`ß:LMS�GAÞ£1�SFÛ?à Ý�Û
9KLTS4BF<AEAHJ3+Û
/
5K<A3+/25�Û?æg/25KHY/�SF9;<2L³Ü�HJLJ3xS49K<ML��OSF<�ÝqÛ?9KPMVMSÇÛ+æ2Û?BFÞOU}<M141�9;IC5;Û%LCÛ�ù£SÊæ2Û+BFSFÛ+ùÉêYì
VCÛ�9;EAÛy/
9=1RS4<
P29;æ2Û0S4VCÛ\VC9;P2VJÛ+B�æg/25KHJÛ?1ÉS4<RS4VCÛqæMÛ+BFSF9=3�Ûy18ÝÁVC9=3�V%1�Û?Û+à SF<ÇIYÛqSFVJÛ\I}Û�S�S4Û+B�<2LCÛy18S4<Ç3+<2LTSF9;L£HCÛ
SFVCÛ%3+<2LJ1�SFB4HJ3xS49K<ML�<2Ü�S4VCÛ���/6LJEC9;EC/6SFÛ �ÊÛ+LJÛ+B�/�SF<MB?ê
j�kJl�mon4pHn4qdm�� t�,ox���þ�`�À ¹�L+E�FHF�F Á  ¢x½86}T8Y��w|1µ�G��w*x6/:7080}*w�	 ^ ;¯_�8:�d�hV��ÿý � ¶ 
�^ þ�_
8�}T.X�¢�O14 �£¤x�7O¿D£¤xh��.²3¢w*.�.X��x���.-3¢.:�T� 1µ�T¿Txh�µwTxg}T8Y��w*�

� ^ þ E V:_a`
���������� ���������

Ã��DÃ R 1 z i �XA�Zd^ V:_��|Å �XA�Zf^ þ�_
Ã��DÃ R 1 z! �VY´���; � VX´g1��)z�.Y7� �14�2�\x����a�K.Y�@ �£¤.�3¢±2x¢�

 �«%þU8:�d��80}2}K£¬143¢82 �£¤x	1µ��þ �¯b i �XAJZd^ V:_ c"$# Ã R �+1µ�µw " ` ��A V Zd^ bHVY´���; � VY´g1��+z�.:7� �14�\�2x����
80}\}d£¬143¢82 �£¤x	1µ�Oþ��)�d.Y�� �£�.H3¢±2x¢�� �«�þ�8:�d�
 �£�.H3¢±2x¢�� �«¨V c _O1 z¨��w�1��6��x��g1��¨�d.:�Qx�9
}d� «

Ã .Y��w*x�7O�+1���x
%'& fRhjf��xw ¸²¸ kj¿Tw+k�w?b�kji u ·Tc ¸²v oyb ¸ m"�4m2� ¸ f:pKhjf�fÊ¶Tw+kj¿Ti u ·2kq®�f v o�bTo?k v f4k�w+c ¸ ¿Tox®Ïclk
cei v oybMf
iQcebT��f
kj¿Mc²izcei0®�f ¸e¸ µ2bMox®zbY½



ì
VCÛ³P25;<2IJ/25q9=EAÛ?/Ë<6ÜÇSFVCÛ³VCÛ?HCB49;1�SF9=3 �ú9;1ÆIJ/M1�ÛyEâ<2LëSFVJÛ�Ü�/M3xSÆSFVJ/6SÀ/´LCÛy3�Ûy1F14/6B4Þ á�ICHAS
LC<6SÐ1FH � 3�9;Û+LTS�ã"3+<2LJEC9²S49K<MLúÜ�<MBÐ/Ì1�Û+SÀ<6Ü�/�SF<Mà
1ÆSF<ÌIYÛË/´S4BFHJÛ �ÊÛ+LCÛ?B4/6SF<2B"9=1"SFVY/�SÀ9KS
IC5K<A3�èA1qÛ+æ2Û?BFÞ
/2UCUC5;9;3?/6IC5;Û:Ü�<MBFIJ9;ECECÛ+LÐB4HC5;Û2êAì
VC9=1
/69;à)9;1Á/M3�VC9KÛ?æ2ÛyE
I£Þ"SFVCÛÇÜ�<2HCBÁ3?/21FÛ?1q<6Ü��EAÛ+S4/69;5;Û?E�IYÛ?5K<�Ý�ê
° N^ÜqS4VCÛ"VCÛ?/ME´<2Ü�/OB4HC5KÛ"9=1�/65;BFÛy/2EAÞ³9;LåSFVCÛ"UJ/2B�S49;/25a��/6LJEA9=EC/6SFÛ �ÊÛ+LCÛ?B4/6SF<2BÊS4VCÛ+LÌ9KS1�Û?Û+à
1-LC<2S-B4Û?/25K5;Þ³9KLCÜ�<2B4à"/6SF9;æ2Û�SF<»/2EJEÿS4VCÛ
1F/2àÆÛ
/6SF<2à�/2PM/29KL8êÉ@JHCB�S4VCÛ+B4à"<2B4Û�9KS41
LCÛ+PT/�S49KæMÛÊI}<AEAÞÀÝ�<2HC5=EO1jS49K5;58B4Û?EAHJ3+ÛÊSFVCÛ�U}<M141�9;IC5;Û%3�VC<29=3�Ûy1�<6Ü�S4VCÛ�LCÛ+ùTSRB4HC5;Û?1?ê

° N^Ü�SFVCÛ�VCÛy/2EO<6Ü0/"B4HC5KÛ-à
/6èMÛ?1Á/2UCUC5;9;3?/6IC5;Û%/�Ü�<2B4IC9;EJEAÛ+L³B4HC5KÛM>CÝ�Û�VJ/gæ2ÛÊSF<À/gæM<29=E
S4<3�VC<£<M1FÛÀ9KS?ê�NQLJEAÛ?Û?EÉ>�9²Ü�; 3�<MLMS�/69;LJ1�/´BFHJ5KÛÀ5;9;è2Û²V"` M²?¡AfE�L ��
hMXE�FHF�F /6UCUJ5KÞ£9;LCP
/´B4HC5;Û�5;9;è2Û AS? F�FHF Ü�<2B�3�Ûy1%S4<å/MECEâ9;LúS4VCÛOÜ�HASFHJBFÛ»/ÿB4HC5;Û�ÝÁVJ9;3�VÎÝÁ9K5;5
IC5;<£3�è V£ê
ó:SFVCÛ?BFÝÁ9=1FÛ2>£SFVJÛ�BFÛy1�HC5KSF9;LCP
1FÛ�SÁ9;1R<2I£æ£9K<MHJ1�5;Þ
LC<2SÁ/ÆS4BFHJÛ �ÊÛ?LCÛ+B�/�S4<2Byê

° ß:1�/³1FHCUCUC5;Û+à"Û+LTS�<6ÜqSFVCÛ"UCB4Û+æ£9;<2HJ1-3?/21FÛ2>�ÝqÛÆÜ�/gæM<2B-/ÐB4HC5;ÛÆ9KÜq9KS�3+/2L´IC5;<A3�è´1F<2à"Û/6UCUJ5K9=3+/2IC5KÛÊÜ�<MBFIC9=ECEAÛ?L³BFHC5;Û?1?ê
° �ËÛ�PM9KæMÛ�/�à"ÛyEA9KHJà�æ�/65;HCÛ-SF<
/25K5É<2Ü*S4VCÛ�<6S4VCÛ+BÁB4HC5;Û?1?ê
ì
VC9;1Ê5;<A3+/65�Ü�HCLJ3�SF9;<2LÌ3�<2à�IC9;LCÛ?E»ÝÁ9KSFV´SFVCÛÆB4Û?3�<MB4ECÛ?E³UCVCÛ?BF<Mà"<2LCÛ%<ML»SFVJÛ�PMB4/2UCVÿ5;Û?/2EJ1
SF<ÀS4VCÛ"EAÛ�éJLJ9²S49K<ML´<6Ü0S4VCÛ"/�S�S4B4/M3xS49Kæ£9KSjÞO<2Ü\/ÀæMÛ+BFSFÛ�ù|V"Ü�<MBÊ/2L´/6LTSÊ1�S4/gÞ£9;LCPÀ<MLÿSFVJÛ�5=/21�S
æ2Û+BFSFÛ+ùÐ<6Ü�/ÆUJ/6BFSF9=/65ÉUJ/6SFV»þ�`�À ¹�L+EHF�F�F Á ê

j�kJl�mon4pHn4qdm�� t�,ox�� 	 ^ ;¯_h ¢x�8�/:7080}*w�z�.Y7h8½£�.�/2143�}K7�.0/:7�8:9�;ª8:�d�%þ�`�À ¹�L+E�F�FHF�E VHÄ Á
8�}T8Y7O� 148Y£D}T8Y��w*� �	xh�\x��&�dxh�µwTx�8:� � 7�8\3�� 1��H1µ� «².�z�x08\30w �Xx�7O��x 
�V&�¨�»ý � ¶ 
�^ þ�_h �«

� ^ þ E V � _)` ��Ä�� � # � ^ þ E V&�:_
�������
	���
�������� ��Ä�� � # � ^ þ E V��2_

óÇL`Û?/23�V`æMÛ+BFSFÛ+ùQV Ä á¼S4VCÛÐ5=/21�S�<MLCÛÐ<2Ü
9KS41Æ3�HJBFB4Û+LTS�UJ/6SFVYã%EAHCB49KLCPË9²S�1�S4B4/gæMÛ+50Ü�B4<2à
¹ L S4< � º 
 >�/6LË/2LTSÊ3�VC<£<M1FÛ?1RSFVCÛÆLCÛ+ùTS-æ2Û?B�S4Û�ù»I£Þ»/ÀB�/6LJEA<Mà 3�VC<29=3�Û�IYÛ+SjÝqÛ?Û+L´/25K5�U}<M1�ç
1�9;IC5;Û�LCÛ+ù£SÆæMÛ+BFSF9=3�Û?1�V&�2ê0ì
VC9=1"3�VC<29=3�Û�9;1�IC9=/21FÛ?EúITÞåS4VCÛO/6S�S4B4/M3xSF9;æ£9²SjÞÌ9;Lë1FHJ3�Vë/´Ý�/gÞ
SFVJ/6S�Û+æMÛ+B4ÞËæMÛ+BFSFÛ+ùGV �ÐVJ/21Æ/»UCB4<2IJ/2IC5;9²SjÞËSF<ËIYÛO3�VC<M1FÛ+L`Û��MHY/65qSF<¯� ^ þ E V �Y_�ê ��Þ`EAÛ�Ü¼ç
9KLC9KSF9;<2L`<2ÜqS4VCÛÐ1FÛ�S�ý � ¶ 
�^ þ�_ÊS4VCÛÀ<2LJ5KÞËUJ/�S4VJ1-SFVY/�S�3+/2LÌIYÛÀÛ+ùAUC5K<MBFÛyEË3+<2B4BFÛy1�U}<2LYEÿS4<
BFHC5;Û�1FÛ�S�1RS4VJ/�SÇ/2BFÛ�P2B4<2HCLJECÛ?EÉêYN^Ü\/�SÇ/2LTÞ�SF9;à"Û�EAHJBF9;LCP
S4VCÛ�UCB4<A3�Ûy1F1
S4VCÛ�1FÛ�S-ý � ¶ 
�^ þ�_
IYÛy3�<2à"Ûy1�Û?àÆUCSjÞËS4VCÛ+LúSFVCÛ³/6LTSÆP2<£Û?1�EA9KB4Û?3�SF5;ÞåSF< � º 
 /2LJEÌSFVJÛ�üj<MHCBFLJÛ+Þå9;1�éJLC9=1FVCÛ?EÉê
ì
VC9;1"9=1ÆSFVJÛO<MLC5;ÞâÝ�/gÞÌÜ�<MB
/6LÏ/6LTS�S4<ÌBFÛy/23�V � º 
 êzö8Û+S
HJ1"BFÛ?à
/6B4èËS4VJ/�S
S4VCÛ»EAÛ�éYLC9²ç
SF9;<2L <2Ü�1�Û+SOý � ¶ 
�^ þ�_
Û?LJ1�HJBFÛy1
SFVY/�SO/`éJLJ/65ÊUJ/6SFV þ�` À ¹�L+E�FHF�F�E � º 
 Á 9;1�à
/�ùA9Kà
/25
9KLúSFVCÛ»1FÛ+LJ1FÛÀS4VJ/�S"SFVJÛ+B4Û�Û+ù£9=1�S41�LC<ËB4HC5;Û�V �s; � þ 1�HJ3�VúSFVJ/6S	V´9;1"/6UJUC5K9=3+/2IC5;Û�9;L
Å �XAJZd^ þ�_�/6LYE Vâ9=1�LJ<6S�IJ5K<A3�è2ÛyE I£Þ�Å �XA�Zf^ þ�_ÀÛ+ùA3+Û+UASO9²Ü	V`9;1�Ü�<MBFIC9=ECEAÛ?L <2BO9KÜ�9KS
IC5K<A3�èA1�/�S%5;Û?/M1jS%<MLCÛ"BFHJ5KÛ
9;L`þ"ê�ö�/M1jSy>8ÝÁVCÛ+L`/2LÌ/2LTS-VY/21%3�VC<T1�Û?LË9KS41%LCÛ�ù£S%æ2Û?B�S4Û�ù¯V£>
SFVCÛ
UJ/2B�S49;/250UJ/�S4VÌIYÛy3�<2à"Ûy1�þ�`�À ¹ L+EHF�FHF�E V Á ê�N^ÜÁ/�LJ<2LAçnÜ�<2B4IC9=ECEAÛ+LåB4HC5KÛ�VY´q1F/6SF9=1jÜ�Þ£9;LCP�� � VY´ ¹ 
¨A�� ��	�¹ ��ADM 	���¹�L Å ��A�Zd^ þ�_i �XA�Zd^ VY´µ_­³��� �YZ2[dea^ þ�_

M �YZ\[feg^ VY´µ_�¼�� �YZ2[deg^ þ�_
/6UCU}Û?/2B41?>xSFVJÛ+L%S4VCÛq/2LTS�P2<£Û?1�EA9KB4Û?3�SF5;Þ-<2L¨VY´TIYÛy3+/6HY1�Ûz9KÜJ/ �ÊÛ?LCÛ+B�/�S4<2Bo¦��ÏþëÛ+ùA9;1�S41�SFVCÛ?L
¦âà�HJ1jS:3+<2LTS4/29KL�VY´nêJì
VC9=1ÁEAÛ�S4Û+B4àÆ9;LC9=1jS49;3-9;LAÜ�Û?BFÛ?LJ3�Û-9=1R/6UCUJ5K9;Û?EO/21
5;<2LCP
/M1
UY<T1F1F9KIJ5KÛMê



� t 	 � �*p � k � � � � �Dp�n4qdm
j�kJl�mon4pHn4qdm�� t�,ox��8þ� ¢x¨8 ')8Y�d�:14�28:��x � x��dx�7�8:��.:7�z�.:768�£¤.�/2143g}K7�.0/:7�8:9 ; � �O� ��x �X8:£��
¿T8Y� 14.Y�¯1��h�\x��&�dx¢�² �«��

� � A 	{^ þ�_)` ��A V Z
�  V	��; � þ ����

7¨1��h80}2}K£¬143¢82 �£¤x	1µ����x¢82�	�45�

8Y�K���d.:�� �£¤.�30±\x¢�� �«��hx¢8\�	�45�
 "�


�qÞ³HJ1F9;LCPÐ5;Û+à"à
/´ñ�9²S-9=1:<MITæ£9;<2HJ1RSF<³3�VCÛ?3�è�SFVY/�S � � A 	{^ þ�_�` R���� Å �XA�Zd^ þ�_Á9=1Ê/
1jS�/6IC5;Û�à"<AEAÛ?5*<2Üa;`ê8G£<ÀS4VCÛ"P2<T/65�<2ÜzSFVJÛÆ/2LMS�1:9=1ÇSF<�àÆ9;LC9;à"9Kä?Û�S4VCÛÆæg/25KHJÛ�<2Ü � � A 	{^ þ�_
<�æ2Û+B-S4VCÛÐ1FÛ�S%<2Ü
U}<M141F9KIC5;Û
UJ/6SFVJ1%Ü�BF<Mà ¹�L S4< � º 
 9;L�	 ^ ;¯_�9KL`<MB4EAÛ?B-SF<»éYLJE`/³UJ/�S4V
ÝÁ9²S4V³/ÆL£HC5;58Û+æ�/25KHJ/6SF9;<2L8ê
ß�SÁSFVC9=1RU}<29;LTSRÝqÛ%3?/6L³9KLCÜ�<2B4à"/25K5;Þ�1�S4/6SFÛ-S4VJ/�S:Ý�Û�VJ/gæMÛ-/"UJBF<MIC5KÛ?àí<6Üz3+<2à"UC5;Û�ùA9²SjÞ

1jS49K5;589;L³3+5;/M1F1Áý´þ">C1�9;LJ3�Û-S4VCÛ+B4Û-9;1:/6LOÛ�ùAUY<MLCÛ+LTS49;/258L£HCà�I}Û+BÁ<2Ü�U}<M141�9;IC5;Û-UJ/�S4VJ1Rþ">AICHAS
3�VCÛ?3�è£9;LCP�9KÜ � � A 	{^ þ�_)` R 3+/2L�I}Û%EA<MLCÛ-9KL»/ÆUY<M5KÞ£LC<Mà"9;/25�SF9;àÆÛMê

� t � � � k*,Yq � qdmok � %��/�*pHn4m��
ì
VCÛ�PM<M/65�<6Ü0UCVCÛ?BF<MàÆ<MLCÛ%HCU�EC/6SF9;LCPÐ9=1ÁS4<Ð3�<MLJ3�Û?LMS4B4/6SFÛ�/2LTS41R<ML³SFVCÛ�UJ/�S4VJ1ÁS4VJ/�SÊà"9KLAç
9Kà"9;ä+Û�SFVCÛOæ�/65;HCÛ�<2Ü � � A 	 /6LJEâSFVC9=1"3+/6LëIYÛ³EA<MLCÛÐ9;Lëà
/2LTÞÌæ�/6B49;<2HJ1�Ý�/gÞA1?ê �:Û+B4ÛÐÝ�Û
3�VC<£<M1FÛÊ/2LOÛ?5K9KSF9=1�S:/6LJEOB�/6LCè£9;LCPÆ1�SFB�/�S4Û+PMÞ»ð ��ò8SF<"HCU�EC/�S4Û-SFVCÛ�UJVCÛ+B4<2à"<2LJÛÇS4B4/29K5=1?êJG£<J>C9KÜ
SFVCÛ
3�<M5K<ML£Þ³3+<2LTS4/29KLY1Çý /6LTS41ÇSFVJÛ+L´Ý�ÛÆ<2IAS�/69;LË/O1�Û+S���<6Ü
ýv´�� ý EC9 � Û+B4Û+LTS-UJ/�S4VJ1+ê
N^Ü\LC<OUJ/�S4V´VJ/M1Ê/ÐL£HC5K50Û?æ�/65;HJ/�S49K<MLúá�<2SFVCÛ?BFÝÁ9=1�ÛÆ/�1F<25;HAS49K<MLÿ9;1ÊB4Û?/M3�VCÛ?EJãÁSFVCÛ?L8>ÉÝ�Û�3+/2L
<2B�EAÛ+B�� /21Á/"1FÛH�THCÛ+LY3�Û-<6Ü01�HJIJ1�Û+S41�Ü�B4<2à)S4VCÛ�I}Û�S�S4Û+BÁS4<"SFVCÛ�Ý�<2B�1�S�UJ/6SFVJ1?ê

� `�¦���� � FHF�F ��¦�� � E Â ¹�! RTE  Â 
 ��¦ � " E � � A 	�^ 
 _)` � Ä� Ä$# � Ä ] C
N^Ü�Ý�ÛÇVY/gæ2ÛÇéCùAÛ?EÐSF<"Û+LAÜ�<MB43+ÛÊSFVCÛ&% IYÛ+S�S4Û+BÁUJ/6SFVJ1
<2Ü'�ÏSFVCÛ?L�Ý�Û�EAÛ�S4Û+B4à"9KLCÛÊS4VCÛ-5KÛy/21�S
æg/25KHJÛ " E Ã(� " � L 1FHJ3�VâS4VJ/�S � �Ä*) C ��A V Zd^ ¦+� " _ P %úê1�Ê9;æ2Û?Lë/´P25;<2IJ/25qB4Û+9;LAÜ�<2B�3�Û+ç
àÆÛ?LTSÇ3�<£Û � 3+9KÛ?LMS-, E0R # , # ÃM>CS4VCÛ+L´/25K5�UJ/�S4VJ1R9;LQ¦����-/6B4Û�B4Û+9;LAÜ�<2B�3�ÛyE�I£Þ.,�>CSFVJ<M1FÛ
9KL$¦��0/ÐI£Þ1, � >�ê?ê+ê?>�S4VC<M1FÛÐ9;LS¦�� �32 � I£Þ1, � e C /6LJEÉ>�/�SÆ5;/M1jSy>�% � � � e CÄ4) C ��A V Zd^ ¦+� " _
UJ/�S4VJ1+>�B�/6LJEA<Mà"5KÞ`3�VC<T1�Û?L`9KL$¦�� � >�/2BFÛ�BFÛ?9KLAÜ�<MB43+Û?EÌI£Þ5, � ê0ì
VCÛ�B4Û+9;LAÜ�<MB43+Û+à"Û+LTS�<2Ü:/
UJ/�S4Våþ<`�À ¹�L+E V C E�FHF�F�E V � E � º 
 Á I£Þ´/Oæg/25KHJÛ6, � EA<£Û?1-LC<2S%3�<2LY1�9=1jS%1F9Kà"UC5;Þÿ9;LÌHCU}EJ/�S�ç
9KLCPúSFVCÛËUCVCÛ?BF<MàÆ<MLCÛÿ<ML /6B�3+1 ^4¹�L+E V C _ E�^ V C E V � _ E�FHF�F�E�^ V � E � º 
 _�ê\NQL Ü�/M3xSy>\Ü�<MBO/`PMB4/2UCV	 ^ ;¯_g` ^ ; �¯b ¹�L+E � º 
 c E �­_�/65;5�/6B�3+1 ^ VHÄ E V �X_�� ^ þ # þ�_ ��� /6B4Û�B4Û+9;LAÜ�<2B�3�ÛyEÐI£Þ�, � >
SFVJ/6SR9;16= ��Ä � � ?  � Ä�� ��7 , � 9KÜ ^ V Ä E V � _@��¦ � � /6LJE � Ä�� �-# Ã R� Ä�� � <6SFVJÛ+B4ÝÁ9;1FÛ
ì
VCÛ+B4Û�Ü�<MBFÛM>29KSqÛ+LY/6IC5;Û?1qHJ1\SF<�B4Û?3+<2B�EÆ9KLÐSFVCÛÇUCVCÛ+B4<2à"<MLCÛÁSFVJÛRÜ�/23�SqS4VJ/�S
/65;5JS4VCÛ:æMÛ+BFSF9=3�Ûy1
9KLåþí1�Û?Û+à98jSF<OP2Û+SÇÝ�Û+5;5*S4<2PMÛ�SFVJÛ+B;:�ê�ì
VCÛ+L�>�/2LË/2LMSÊ<6ÜzS4VCÛ"LCÛ�ù£S�3�<M5K<MLTÞM>}1�S4/2LJEA9;LCPÐ<ML
/"æ2Û+BFSFÛ+ù²V	�³þïÝÁ9;5K58I}Û%à"<2B4Û-9KLY3�9KSFÛ?E�S4<À3�VC<£<M1FÛ-/2L£ÞÀBFHJ5KÛ¨V ´ �»þïÛ+æMÛ+L³9²Ü ^ V E V ´ _�Ý�/M1
LC<6S\Û+ùC/23xS45KÞÆ/6LÀ/2B43�<6Ü8þ"êAóÇITæ£9;<2HJ1F5;Þ2>�S4VC9;1\ÝÁ9K5;5JI}ÛRU}<M141�9;IC5;ÛR<2LJ5KÞ�9²Ü�SFVJÛ:P2B4<2HJLJEAÛ?ECLCÛ?141
3�<2LYEA9²S49K<MLÌ9;1�B4Û?1FU}Û?3xS4Û?EÎá¼S4VC9;1�9;1�/65;Ý�/gÞA1-3�VCÛ?3�èMÛ?EËI£Þ»SFVCÛÀÜ�HCLJ3xS49K<ML`ý � ¶ 
 ãxê�@CHCBFSFVJÛ+BFç
àÆ<MBFÛM>AÝqÛ-Ü�<MB43+ÛÊSFVCÛ%UJVCÛ+B4<2à"<2LJÛÇS4<À1jS�/gÞÀ5;Û?141�Û?B
SFVJ/2Låñ��"9KL³<MB4EAÛ?B
SF<
5;Û�S:/
3�VJ/2LJ3�ÛÊS4<
Û+æ2Û?BFÞÀ/2B43ÇS4<ÆI}Û%3�VC<T1�Û?L�I£ÞÐ/2LO/2LMSyê
@*9;LJ/25K5;Þ2>£S4VCÛ�Û+æ�/6U}<2B�/�S49K<MLÐUCB4<A3�Ûy1F1Á/M3xS41
<ML�Û?æ2Û?BFÞÀ/2B43 ^ V�Ä E V&��_�I£Þ¯=��Ä � � ? �HÄ � � # RTF <=< 9²Ü ��Ä�� � !$R*F Ã



N^ÜqS4VCÛ
UCVCÛ?BF<MàÆ<MLCÛ"9;1�/25KB4Û?/MEAÞ»5;Û?141�Û?B-SFVJ/2L"�JêKñM>ÉÝqÛ"5;Û?/gæMÛ�9KS%HCLJ3�VJ/2LCP2ÛyE´9;LÌ<2B�EAÛ+BÊS4<
è2Û+Û?Uÿ/
à"9KLJ9Kà
/65�3�VJ/2LJ3�Û�S4<ÐÛ?æ2Û+B4Þ�/2B43ÊS4<ÐI}Û�3�VC<T1�Û?L»I£ÞO/2Lÿ/6LTS?ê8óÇL³SFVCÛ�<6S4VCÛ+BÊ1�9=EAÛ2>
ÝqÛÊÜ�<2B�3�ÛÇSFVJÛÊUJVCÛ+B4<2à"<2LJÛ:S4B4/29K5}SF<
1�S4/gÞ
5;Û?141�Û?B�SFVJ/2LËñ��Cê£N^SÁVJ/21�I}Û+Û+L»1FVC<�ÝÁL´ð;ñ?÷6ò�SFVJ/6S
SFVC9=1ÁI}<2HCLJEC9KLCP"<2Ü*S4VCÛ�UCVCÛ?BF<MàÆ<MLCÛÊ9Kà"UCB4<�æ2Ûy1\S4VCÛ�U}Û+BFÜ�<2B4à"/2LJ3�Ûy1�<6Ü0/6LTSR1�ÞA1�SFÛ+à
1?ê
ì�<`3�<MLJ3�5;HJEAÛ³S4VC9=1Ð1FÛ?3xS49K<ML8>0Ý�Û»P29;æ2Û»9;LëéYP2HCB4Û �ËSFVCÛÿÝÁVJ<25;Û»P2Û+LJÛ+B�/65Á/65;P2<MBF9KSFVCà

ÝÁVC9;3�V³9;LJ3�5;HJEAÛy1�SFVCÛ%EC9 � Û+B4Û+LTS:3�<Mà"UY<MLCÛ+LTS41ÁECÛ?143�B49KI}Û?EO/6I}<�æ2ÛMê

[�bT¶M·Mk
Â
������� kj¿Tf
r+h�w?¶M¿Æhjf�¶Mhjf4iQf�b�kjc²bMrÊkj¿Tf ¸ o?ryce�R¶Mhjo?r?h�w?±
�	��

����kj¿TfÁ±%w��2c²±Ç·T± b6·T± u fFh�o?p8clkjf4h�w�kjceoybTi:º¼��o ¸ o?bTcef�i�¾
�����úkj¿Tf
b6·T± u f4h�o+p�w?b�kjizceb�kj¿Tf���o ¸ oyb�m
�����Îkj¿Mf
b6·T± u f4h�o+p8¶£w+kj¿Mi�kjo u f
hjf�cebMp;o?hj��f v
� kj¿Tf�hjf4c²b2p=o+hj��f�±�f�b�kz��o�f��-��cef�b�k

�*f�ryceb
����� Â |�p¼w ¸ iQf
� Â |j�
Zqf4¶Tfxw�k! � ¸ w?·MbT��¿ÆoybMfÁ��o ¸ o?b6m
{To+h#"MÂ |j�Ákjo$�%���'&�o
w?����o+h v cebTrÇkjoÊkj¿TfÁw�kQkQh�w?�4kjced6clknm�o?pÉf4dgf4hQm�dgf4hQkjf4�%kj¿MfÁw?b�k("
u ·Tc ¸²v izwÇi^kjo��F¿Tw?i^kjce�:w v ±�ceiQiQc uT¸ fÁ¶Tw+kj¿*)
+:ceb �
[�p-,/.0� �1� ) + �3254 Í�¿Tf�b �-�6� Â |7) + X8b v [�p

X8b v {To?h
cebT�Fhjfxw?iQfR¶T¿Mf4hjoy±�o?bTf
o?b�kj¿Mf8����� u fFkQkjf4h\¶£w+kj¿Mi
¸ f4kzkj¿TfÁ¶M¿Tf4hjo?±�oybMf�f�d?w?¶Ao+h�w+kjfÁoybÆf�dgf4hQm�w+hj�Áo+p�kj¿Tf�r?h�w?¶M¿
� Â | �:95;

a�b�kjc ¸ �<�-�6�>=2	? � �A@ , � o+h � �CB �	��

��� �
hjf4kj·Mhjb"¯2o ¸

X8b v

35476 ­6DJ­ ]\b6kqÃ�o ¸ oyb�m
Ä�¶2kjce±�c²Å�w+kjceoybÆw ¸ ryo+hjcekj¿M±

E FHG �¨�8ÕJÚ�� �*Ó\ÔD�+�$IQ���FÚ�×
�*ÔCÚ�Ö\Ó

�ËÛ
VJ/gæMÛ"9Kà"UC5;Û+à"Û+LTS4Û?EËSFVC9=1%ÝÁVJ<25;Û"/25KPM<2B49²S4VCà�9;L`/»1�ÞA1�SFÛ+à 3+/65;5;Û?EKJ:LMJON:Påá�ß:LJ1FÝqÛ?B
G£Û�S»I£Þ ß
�Áó-ãÀHY1�9;LCPâS4VCÛOü�/gæ�/ú5=/6LCPMHJ/6PMÛúá7QSRST3UCVXWYVZW£ã
/6LYE Ý�Û´B4Û+U}<2BFSOVCÛ?BFÛÌ1F<2à"Û
Û�ùAUYÛ?BF9;à"Û+LTS41³/29Kà"9;LCPë/6S�S4HCLC9;LCP 1�<MàÆÛËUJ/6B�/6à"Û+SFÛ+B�1Àà"<MLC9²S4<2B49KLJPâSFVJÛÌ1FÞA1jS4Û+à =
SFVJÛ
LTHJà�I}Û+B\<2Ü8/6LTS41\9KLÀ/%3+<25;<2L£Þ2>6SFVCÛRL£HCà�IYÛ?B\<2Ü�UY/�SFVY10SFVY/�S�/2BFÛÁB4Û+9;LAÜ�<MB43+Û?E"/6LJEÆS4VCÛ:B�/�S4Û
<6ÜJS4VC9=1�BFÛ?9KLAÜ�<MB43+Û+à"Û+LTSyêyNQL"<MB4EAÛ?B�S4<-VJ/gæ2Û
1F3?/65=/6IC5;Û
/6LJE�HCLJEAÛ?B41�S4/2LJEC/2IC5KÛ�Û�ùC/2àÆUJ5KÛy1+>gÝ�Û
VJ/gæ2Û:1�SFHYEA9KÛyE"SjÝ�<�è£9KLYEC1\<2Ü8UCB4<2IC5;Û+à
1z<MLÀP2B�/6UJVJ1@=MSFVCÛ6�:/2àÆ9;5KSF<2L�3�ÞA3�5;Û:UCB4<2IJ5KÛ?à /2LJE
SFVCÛ �6ç^3+<25;<2B49KLCP�UCB4<2IC5;Û+à³ê �åÛ
HJ1�ÛyEÿS4VCÛ"SFVJBFÛ?ÛÆè£9;LJEC1�<2ÜqPMB4/2UCVJ1"á�5=/2ECECÛ+By>8IY<T/6B�E´/2LJE
1�9;à"UC5KÛ+ùJã0UCB4Û?1FÛ+LTSFÛyE
9;L
éJP2HJBFÛ­�Jê���<2SFVÀUCB4<2IJ5KÛ?à"1qVJ/gæMÛRIYÛ?Û+LÀPMÛ+LCÛ?B4/6SFÛyE
/6LJE
Û?LJ3�<AEAÛyE
9KL /â5;<2P29=3ÿUJBF<MP2B�/6à I£Þ à"Û?/2LJ1�<6Ü�1FÞ£1�SFÛ?à uKw*x¢.Y7O«6[­8X��x ð ��ò%/2LJE Ý�Û´B4Û�Ü�Û+B�SF<ëSFVJÛ



ladder graph : lad_4 board graph : board_4 simplex graph : sim_4

35476 ­ � ­�� h�w+¶T¿Ti0p;o?hqf4�2¶Af4hjce±�f�b�k�w ¸ i^kj· v cef�i

EA9 � Û+B4Û+LTS�UCB4<2IC5;Û+à
1ÇI£Þ³SFVCÛÆÜ�<25;5;<�ÝÁ9KLCP³3�<ML£æ2Û+LTS49K<MLJ1�=������
	����SR
	��Ð9=1Ê/2L´VJ/2à"9K5KSF<MLC9;/2L
3�ÞA3�5;Û:UCB4<2IJ5KÛ?àï<MLÐ/%5=/2ECECÛ+B\PMB4/2UCV
ÝÁ9KSFV��2ý�æ2Û?B�S49;3+Û?1?>�������	
�����
	���9;1�/6L
VJ/2à"9K5KSF<MLC9;/2L
3�ÞA3�5;Û
UCBF<MIC5;Û+à <2L"/-1�9;à"UC5;Û�ù�PMB4/2UCV�ÝÁ9KSFV
ý æ2Û+BFSF9=3�Ûy1�<ML�Ûy/23�V"1�9=EAÛÁ/6LYE�������	��������OR�	��
9;1"/ ��çQ3�<25;<2B49;LCP»UCB4<2IC5;Û+à <MLë/ËIY<T/6B�E`P2B�/6UCVúÝÁ9²S4VÎý � æ2Û?B�S49;3+Û?1?ê�@J<2B"Û?/M3�V`SFÛy1jS"Ý�Û
UYÛ?B�Ü�<MBFà"Û?E8>�Ý�Û³B4/2L+�\�ÿS49Kà"Û?1"<MHCB
1�ÞA1�SFÛ?à ÝÁ9²S4VëÛ+ùC/23xS45KÞÌS4VCÛ»1F/2à"ÛOUY/6B�/6à"Û�S4Û+B�1�9;L
<2B�EAÛ+BÊSF<»VY/gæ2Û"/�PM<£<£Eå/6UJUCBF<gùA9;à
/�SF9;<2L´<6Ü
9²S�1%/gæ2Û?B4/2P2Û%I}Û+VJ/gæ£9;<2Byê�NQLÌ/25K5z1FHCIJ1FÛH�THCÛ?LTS
S4/6IJ5KÛy1+>yBFÛy1�HJ5²S�1�/6B4Û\/gæMÛ+B�/6P2Ûy1}<�æ2Û+B8SFVCÛy1�Û �2�ÁB4HCLJ1*/6LJE�Ý�ÛzHJ1FÛzS4VCÛzÜ�<M5K5;<�ÝÁ9;LCPRLC<2S4/�S49K<MLJ1)=

° ý M � 9=1
SFVCÛ�L£HCà�IYÛ?BÁ<6Ü0/6LTS41
9;L»/"3�<25;<2L£ÞMê
° � A ¶�! 
 9=1
S4VCÛ�à
/�ùA9Kà�HCà LTHJà�I}Û+BR<2Ü�9KSFÛ?B4/6SF9;<2LJ1�á�9KÛ-=CSFVCÛ%à
/6ù£9;à�HJà�L£HCà�I}Û+B:<6Ü
/6LTSR3�<M5K<MLC9KÛy1�SFVJ/6S:/6B4ÛÇ5=/6HJLJ3�VCÛ?EYãxê

° ý M ¾ 9=1
S4VCÛ�UYÛ?B43+Û+LTS4/2P2ÛÊ<6Ü�UJ/�S4VJ1
<2B
S4VCÛ%/6IY1�<M5KHAS4Û-LTHJà�I}Û+BÁ<6Ü�UJ/6SFVJ1�á�9²S:9=1
à"Û+LAçSF9;<2LCÛyE
9;LÐÛ?/M3�VÀ3+/M1�Ûgã�SFVY/�SÁ/6B4ÛRBFÛ?9KLCÜ�<2B�3�Û?E
/6Ü¼SFÛ?BqÛy/23�VÀ9KSFÛ?B4/6SF9;<2L
<6Ü�/2LÐ/6LTS
3�<25;<2L£ÞMê
° ,)9=1�SFVCÛ�IY/21F9;3ÊB�/�SFÛ-<2Ü�B4Û+9;LAÜ�<2B�3�Û?à"Û+LTS-á , E , � E ,#" E�FHF�F /2BFÛÊHJ1FÛ?EJã�ê
°%$ 
 º � 9=1ÁSFVJÛ�B�/�SF9;<
<6Ü�S4VCÛ�L£HCà�IYÛ?B:<6Ü0B4HCLJ1ÁÝÁVJ9;3�V»éYLJE»/À1�S4/6IJ5KÛ%à"<AEAÛ?5�<�æ2Û?BÁSFVJÛL£HCà�I}Û+BÁ<2Ü�/25K5ÉB4HCLJ1?ê
° ý M ! 
 9=1�S4VCÛRL£HCà�I}Û+B\<6Ü�9²S4Û+B�/�SF9;<2LY1Áá�<2Bq3�<25;<2LJ9KÛy14ã*LCÛ?Û?EAÛyE�S4<�éJLJE"/�1F<25;HASF9;<2L"ÝÁVCÛ?LSFVCÛ�à"Û+SFVC<AE³1�HY3+3�Û?Û?EC1?ê
ø\/23�VÿUJBF<MIC5KÛ?à�VJ/21Ê/�SÊ5KÛy/21�SÇ<2LJÛ�1�S4/6IJ5KÛ�àÆ<AEAÛ?5�/2LJEÿ<MHCBÇ1FÞA1jS4Û+à 1�SF<2UY1Ç/6Ü¼SFÛ+BÊVJ/gæ£9;LCP
Ü�<2HCLJEÎ<MLCÛ�<MBÀ/�Ü¼S4Û+B � A ¶�! 
 9KSFÛ?B4/6SF9;<2LJ1?ê0ì
VCÛ+L8>\ÝqÛ»3+/2LëHY1�ÛOSFVJÛ³EC9 � Û+B4Û+LTSÀB�/�SFÛy1Æ<6Ü
1�HJ3?3�Ûy1F1 $ 
 º � SF<À3�<Mà"UJ/6B4Û-SFVCÛ�Û � 3�9;Û+LJ3+Þ�<2Ü�SFVCÛ�EC9 � Û+B4Û+LTSÇ3�VC<M9;3+Û?1Á<2Ü0æg/25KHJÛ?1
Ü�<MBRSFVJÛUJ/6B�/6à"Û�S4Û+B�1+ê�NQLåS4/2IC5;Û»ñ2>8Ý�Û"BFÛ?UY<MB�S-SFVJÛ
9KL�&YHCÛ+LJ3+Û
<6Ü�SFVCÛ�/6LTS%3�<25;<2L£Þ´1F9;ä+Û2ê �åÛÀ3+/2L

' «£§�(*) 8T­ [nb�+T·Tf�bM��f
o+p8w?b�k\��o ¸ o?b6m�iQceÅ�fy½
 2�-,�.��g�/,�.10 º s �12Çhj· ¸ f4i�¾

�%��� ����� 243�5 � 2	4�6 3 ����� 2 ; 4�5 � 254�6 7
8 @:9�; ������� 8 @:9�; ��� ���
�?� 21< s � 21< �-2
���y� =>2 ��= =?� ��~
�x�?� �1< �-2 ?1< �
s �y� ���y� �y� �1< �
2?�y� ���y� � �x�y� =
~y�y� ���y� < �x�y� ~

� �5�M
S��� 2 ; � �+�y�y� s � | | |



1�Û?Û�S4VJ/�S�9KSÊ9=1ÊLCÛ?3+Û?141F/2BFÞOSF<OHJ1FÛÆ/�5=/6B4P2Û�Û?LC<2HJP2VË/2LTS-3+<25;<2L£Þ�9KÜqÝ�ÛÆÝ�/2LMSÊSF<OI}Û"1FHCB4Û
SF<`1�<M5KæMÛÀS4VCÛ³UCBF<MIC5;Û+à 9;Lë5;Û?141�SFVJ/2L � A ¶�! 
 9KSFÛ?B4/6SF9;<2LJ1Oá�VJÛ+B4Û � A ¶ ! 
 ` � R ã�ê�ì
VJÛ
IYÛy1jS"UYÛ?B�Ü�<MBFà
/2LJ3�Ûy1%/6B4ÛÐ<MIAS4/29KLCÛyEÌÝÁVCÛ+LëÝqÛÐBFÛ?9KLAÜ�<MB43+ÛÿñH�´UJ/�S4VJ1�ÝÁ9²S4Vú/ÿIJ/M1�9=3ÀB�/�S4Û,<` RTF < 1�9;LJ3+Û�9;LÿSFVJ9;1Ê3+/M1�ÛÆ/6I}<2HASÆñ �2�\�À/6LTS�1�á��³3�<M5K<MLC9;Û?1R<2Ü)�\�\�À/6LTS41�ãR/2BFÛ�HJ1FÛ?E³S4<
éJLJE³/
1jS�/6IC5;Û-à"<£ECÛ+589;LOSFVCÛ�I}Û?1�SÇ3+/M1�ÛMê � VC9;5KÛ%/6SR5KÛy/21�S �:�\�\��/2LMS�1�á��
3+<25;<2LC9;Û?1
<2Üo�\�\�
/6LTS41�ãR/2BFÛ%HY1�ÛyE³ÝÁVCÛ+Lÿ<MLC5;Þ|�
UJ/�S4VJ1Ç/2BFÛ�BFÛ?9KLAÜ�<MB43+Û?E³ÝÁ9KSFV´/ÐIJ/21F9=3�B4/6SFÛ ,�` R*F�� ê�G£<J>
ÝÁVJ/�S4Û+æ2Û?B0SFVJÛ:HCU�EC/�S49KLJP%<6ÜÉUCVCÛ?BF<Mà"<2LCÛÁ9=1+>T/�à"9KLJ9Kà
/65}1�9;ä+Û:<6Ü�SFVCÛÊ3�<M5K<MLTÞ�9;1\BFÛ��THC9KB4Û?E8ê
@C<2B%SFVCÛÀ5=/21�S%5;9KLCÛÐ<6Ü
S4/2IC5KÛ»ñ
Ý�ÛÀ5=/6HCLY3�V �2�2�\�O/2LTS41%/6S%<2LCÛ"S49Kà"ÛÐ/2LJEÌÝqÛÀ1�SF<MUOüjHJ1jS
/�Ü¼SFÛ?BÇ<MLCÛ%9KSFÛ?B4/6SF9;<2L8êÉG£<J>JSFVC9=1Ê9;1Ê/
UCHJBFÛÆ1jS4<£3�VY/21�SF9=3%1�Ûy/6B�3�Vÿ/6LJEOS4VCÛÆBFÛy1�HC5KS41Ç/6B4Û%æ2Û?BFÞ
UY<£<2B¨=��:��� <2Ü�1FHJ3+3+Û?141Á/�Ü¼S4Û+B
�:�\�2��SFB49KÛy1+êJGA<J>AS4VCÛ�P2Û?LCÛ+B�/65�VCÛ?HCBF9=1�SF9=3+1
<6Ü0ßRLTS��q<M5K<MLTÞ
óÇUASF9;à"9Käy/�SF9;<2L�9;1�Û � 3�9;Û+LTSz1�9;LJ3�ÛM>gÝÁ9²S4VÆ/ÇP2<£<AE�3�VC<M9;3+Ûq<2ÜYUJ/2B4/2à"Û�SFÛ?B41?>yÝqÛ�<2IAS�/69;LÐñ��2���
<6Ü01�HJ3?3�Ûy1F1�ÝÁ9KSFV³5KÛy1F1�S4VJ/6L �2�2�2��SFB49;Û?1?ê

' «T§�( ) DJ­ [�b�+£·Mf�bT�4f
o?pÉ¶M¿Tf4hjo?±�oybMf�hjf�cebMp;o?hj��f�±�f4b6kx½
 2�:,�.g�y�y��.��	� º^�-2?~Çhj· ¸ f�i�¾ ����� 2 ; 4�4

����� � 254�6 ; � 254�6 3 � 2	4�6 7
8 @-9�; �%����� 8 @:9�; ������� 8 @:9�; ��� ���

��
 �+� �y� | | | |
��
 <>2 � s ~�2 � s �?� ���
����
 ??� � =?� ? =>< �
s ��
 �+� � =?� �:2 ?1< �
�y�y��.��M�y�?�g��.�
 º 2y�?�Çhj· ¸ f�i�¾ ����� 2�� 4

����� � 254�6 ; � 254�6 3 � 2	4�6 7
8 @-9�; �%����� 8 @:9�; ������� 8 @:9�; ��� ���

��
 �:2 = | | | |
��
 �:2 ��~ <12 ��� =>< �4~
����
 s � ��= �>< �-= ?y� �x�

NQL`S4/2IC5KÛ �³Ý�ÛÐB4Û+U}<2BFS%SFVCÛ�9KL
&JHCÛ+LY3�ÛÐ<2ÜÁSFVCÛOUCVCÛ?BF<Mà"<2LCÛ
HCU�EC/6SF9;LCP´<ML`SFVCÛ�UYÛ?B�ç
Ü�<2B4à"/2LJ3�Û"<2Ü
<MHCB%1FÞ£1�SFÛ?à³ê � VCÛ+Lâý M ¾<` R $ >�,�VY/21�LC<»9;L�&JHJÛ+LJ3+Û2ê�ì
VC9=1%Û+ùAUC5;/29KLY1
ÝÁVTÞÿSFVCÛ?BFÛ"9=1Ç<MLC5;Þÿ<2LCÛ"B4Û?1FHC5KSÊ<ML´S4VCÛ?1FÛ"5K9;LCÛ?1?êÉNQLËSFVCÛy1�Û
3+/M1�Ûy1+>}S4VCÛ
à"Û�SFVJ<£Eå/23�S41�/M1
/´UCHJBFÛ»1�SF<A3�VJ/21�SF9=3O1�Ûy/6B�3�Vú/6LJEúSFVJÛOU}Û+B�3�Û?LTS4/6PMÛÐ<2ÜÊ1FHJ3+3+Û?141�9=1
/6PT/69;Lâæ2Û?BFÞ`5;<�Ý�ê\óÇL
SFVCÛ�<6SFVJÛ+B:VY/6LJEÉ>JSFVCÛ�UYÛ?B�Ü�<MBFà
/2LJ3�Ûy1Á9KLY3�B4Û?/21FÛ�ÝÁ9KSFV»S4VCÛ�3+<TÛ � 3�9;Û+LTS:<6Ü0B4Û+9;LAÜ�<2B�3�Û?à"Û+LTS
/6LJE³S4VCÛÆIYÛy1jS-BFÛy1�HJ5²S�1Ç/2BFÛ%<MIAS4/29KLJÛ?EÿÝÁVJÛ+L´/6SÊ5;Û?/M1jSÆñH���í<6Ü\SFVCÛÆUJ/�S4VJ1Ê/6B4Û%HCU�EC/�S4Û?EÉê
G£<J>£<2LY3�Û-/6PM/29KL�>MS4VC9=1
9;1
/6LO/6B4P2HCà"Û?LMS�SF<"EAÛ?àÆ<MLJ1�SFB�/�SFÛÇSFVJÛÊÛ � 3�9;Û+LJ3+Þ
<6Ü*ß:LMS­�q<M5K<MLTÞ
óÇUASF9;à"9Käy/�SF9;<2L�ê �ËÛ
VJ/gæMÛ\à
/2EAÛÁ1F<2à"Û
3�<2à"UJ/2B4/6SF9;æ2Û�1jS4HJEA9;Û?1�<6Ü�ßÇGAß
�Áó æ2Û+B�1FHJ1�GAàÆ<AE£ç
Û+5=1
ðKñ���ò\/2LJEËûÊö�� ð �6ònê�@J<2B-S4VCÛ?1FÛ
IY<2SFV`1FÞ£1�SFÛ?à
1-ÝqÛ
U}Û+BFÜ�<2B4à"Û?EËà"/2L£Þ»SFÛy1jS�1�<2LåSFVJÛ
1F/2àÆÛÁUJBF<MIC5KÛ?à�I£Þ"1�V£H��
9;LCP-SFVCÛ:9KLCUJHAS\éJ5;ÛÁÜ�<MBzÛ?/M3�V�S4Û?1�Sq1F9KLJ3+ÛÁÝqÛ:BFÛ?à"/2BFèMÛ?E�SFVJ/6SzSFVJÛ
UYÛ?B�Ü�<MBFà
/6LY3�Û?1q<6Ü�SFVCÛy1�Û-1�ÞA1�SFÛ?à"1qà
/gÞÀEAÛ+U}Û+LYEÐ<ML
SFVCÛ-<MB4EAÛ?Bq<2Ü8SFVJÛÇB4HC5;Û?1?êTNQLÐéJP2HJBFÛ­�
ÝqÛ
EAÛ�S�/69;5TSFVCÛÁEA9=1jS4BF9;ICHAS49K<MLJ1�<6ÜK�q.��úS49Kà"Ûy1�Ü�<2B0G£à"<£ECÛ+5=10/6LJE�ßÇGAß
�ÁóëÜ�<MB �
���
	
���-�
	��
SF<Æ9K5;5KHY1jS4B4/6SFÛÇSFVJ/6S�Ý�ÛÊ/2BFÛÊ/6IC5;ÛÇSF<Æ<2IAS�/69;LÐ9;LMS4Û+B4Û?1�SF9;LCP�B4Û?1FHC5KS41�<2LO/%UCB4<2IJ5KÛ?à)ÝÁVC9;3�V�9;1
æ2Û+B4Þ�EA9 � 3�HC5KS\S4<%1�<M5KæMÛ
Ü�<2Bz<MLCÛÁ<6Ü}SFVJÛRIYÛy1jS�/gæg/29K5=/6IJ5KÛÁ1FÞ£1�SFÛ?à
1+êMøzæ2Û?LÆ9KÜ8ûÇö�� VJ/M10æ2Û?BFÞ
P2<£<AEËU}Û+BFÜ�<2B4à
/6LJ3+Û?1?>8Ý�ÛÀ3+/6L`1FÛ+ÛÀ<MLåSFVCÛÀ5=/21�S�UC9=3xS4HCB4Û
<6Ü
éJP2HJBFÛ��»S4VJ/�S�SFVCÛ?BFÛ
Û+ù£9=1�S



0

2

4

6

8

10

12

14

[0,
10

0]

]10
0,2

00
]

]20
0,3

00
]

]30
0,4

00
]

]40
0,5

00
]

]50
0,1

00
0]

]10
00

,15
00

]

]15
00

,20
00

]

> 2
00

0

CPU times (sec)
fr

eq
u

en
cy

ASACO with 600 ants SMODELS

0

200

400

600

800

[0,10] ]10,20] ]20,30] ]30,40] ]40,50] ]50,60] >60

number of choice points

fr
eq

u
en

cy

DLV

3 4 6 ­ � ­ Ã�oy±�¶Tw+h�w�kjc²dyf�hjf�iQ· ¸ kji0p=o+h�¿Tw?±
�
iQce±

�
<

1�<MàÆÛ�3�<2LCéJP2HCB�/�S49K<MLJ1�<2ÜÁSFVCÛ�9KLCUJHAS�éY5KÛÐÜ�<2B�ÝÁVJ9;3�V`S4VCÛOLTHJà�I}Û+B�<2ÜRÛ�ùAUC5;<2B4Û?E`3�VC<M9;3+Û
UY<M9KLTS41RVC9KPMVC5;ÞÀ9KLY3�B4Û?/21FÛ?1?ê

� �ËÖqÓ:Ù ��Ø­�£ÚjÖ\Ó

NQL"SFVC9=1zUJ/2UYÛ?B?>MÝqÛ:VJ/gæ2ÛÁEAÛy1�9;P2LCÛyE
/6L
ßRLTS��q<25;<2L£ÞÆóÇUAS49Kà"9;ä?/�S49K<ML
IJ/21FÛ?E"/25KPM<2B49²S4VCà S4<
3�<2à"UCHCSFÛÇ/�1jS�/6IC5;Û:à"<AEAÛ+5YI£Þ�S4BFÞ£9;LCP�S4<�EAÛ+SFÛ+B4à"9KLJÛRÝÁVC9=3�VÀBFHJ5KÛy1z9;L
SFVCÛÇ5K<MP29=3ÁUCB4<2PMB4/2à
VJ/gæ2Û"S4<ÿIYÛO/6UCUJ5K9;Û?EåS4<2P2Û+SFVCÛ?B?ê �qÞå5=/23�è´<2Ü
SF9;àÆÛ�ÝqÛÐVJ/gæ2Û
LC<2S�B4Û?/65;9;ä+Û?EÌ/ÿ3+<2à"UC5;Û�S4Û
1�Û+S:<6ÜzÛ+ù£U}Û+B49;àÆÛ?LTS41R9;L»<2B�EAÛ?BÁSF<ÐSFHCLCÛÆ/65;58S4VCÛ%UJ/2B4/2àÆÛ+SFÛ?B41
S4VJ/�S-3�<MLMS4BF<M58<2HJB:1�ÞA1�SFÛ?àOê
7RÛ+æMÛ+BFSFVCÛ?5KÛy1F1?>�SFVCÛ³9;à"UC5KÛ?à"Û+LTS4/6SF9;<2LÎUCBF<�æ£9=EAÛ?1ÆU}Û+BFÜ�<2B4à
/6LJ3+Û?1�UCBF<Mà"9;1F9KLJPËÛ?LC<2HCPMVâS4<
9KLJ3+9²S4Û
HJ1ÊSF<ÿ3+<2LTSF9;L£HCÛ"9KLåS4VC9;1%Ý�/gÞ»9;LÌ<2B�EAÛ+BÊSF<³9;à"UCBF<�æMÛ�S4VCÛ
UCVCÛ?BF<Mà"<2LCÛ"HCU�EC/�S49KLJP
9KL�&YHCÛ+LJ3+Û
/6LJEË9²S�1%3�<Mà�IC9;LJ/6SF9;<2L´ÝÁ9KSFVåS4VCÛ"5K<A3+/250Û+æ�/65;HJ/6SF9;<2L8êÉ@CHJB�S4VCÛ+B4à"<2B4Û2>�ÝqÛ"VJ/gæMÛ
/65=1�<"EAÛ+æMÛ+5;<2U}Û?E�/6LC<2SFVCÛ?Bq9;à"UC5KÛ?à"Û+LTS4/6SF9;<2LO9KLOÝÁVC9=3�VO/Æ1jS4Û+UO<6Ü�5K<A3+/25É1�Ûy/6B�3�VÀ9Kà"UCB4<�æ2Ûy1
1�<MàÆÛqUJ/�S4VJ1�ICHC9;5²S�I£Þ-SFVCÛ
/6LTS�1+>g/6LJE%Ü�HASFHJBFÛ
EA9;BFÛy3xSF9;<2LY1�<2ÜJÝq<MBFè-/6B4ÛzS4VCÛ�UJ/6B�/65;5KÛ?5K9;ä?/6SF9;<2L
<6Ü�SFVCÛ%1FÞA1jS4Û+à³ê

� ��!0��Õ*��Ó:ÙK�o�

�y½ � fFhj¿£w+h v �*hjf4®zµ?w�w+b v���� hjr?f�b�&
cl�C½	�ÁbTox® ¸ f v r?f�Z\f�¶Mhjf�iQf4b6k�w�kjceoybÇ®zclkj¿ÊWYoyr?ce�z°8hjo?r?h�w?±�i�½
[�b � ½ &
cl� t W8½+°�f4hjf�clh�w t w?b v Í�½?°ÉhjÅ4m2±Ê·TiQcebMiQµ2c t f v clkjo?hji t�
���
�����������
�������������
����! #"$�%��&('*)
+  ,
 +.-/+10 � +324+ �657��58�8���Tt dgo ¸ ·T±�fÇ�4~�=��Ço+p 
:9/;/<�t ¶Tw?ryf4iR��_2�?�6½J¯6¶MhjcebTr?f4h(=*fFh ¸ w+r t �x�?�1?2½
s ½8�\½0��· ¸²¸ bM¿Tf�ce±�f4h t Z:½�>
w�hQk ¸¼t w?b v Ãq½6¯�kQh�w?·MiQi�½C]åbTfF®´h�w+bTµ u w+iQf v dgf4hjiQceo?b�o?pAkj¿Tfzw+b�k*i^m2i^|
kjf4±@? wÇ��oy±�¶M·Mk�w+kjceo?b£w ¸ i^kj· v m�½.A + �B58����'%C�DE��� 0B+ ���GFE�HD	�I�%��':��JLK 0B+ ����58����� 2.-/+324+ �����IM�t=6º^��¾FÂ s ��_�2>? t ���y�y�6½

22½R°�½�Ã�¿Mo ¸ f4®zcONTiQµ6c t =Ç½QP"w�hjf�µ t ]:½RPÆceµ6clkjc²·Mµ t w?b v P�½�ÍYhj·MiQÅ���Å4m	NMiQµ2c¼½»Ã�oy±�¶T·2kjcebTr
®zclkj¿
v f4p¼w+· ¸ k ¸ oyryce�y½ ;/�I58� S��4����'%<I�B5 + '�' �T
 + �%� + t �y� s Âe�x�y�x_£�4~�< t ���y�y�6½
~M½ &Ç½AÃ�o+hjbTf t P�½
&
o+hjceryo t w?b v {�½ � ¸ o�dgf4hx½ 9 + &U<4 + � 2 ���VK 0 58�����TW,��58�8��� ½�P"w?� � h�w�®X>�c ¸e¸�t
���y�?�2½
�6½�P�½M&
o+hjceryo t X0½S�*oyb£w u fxw?· t w+b v � ½MÍ�¿Tf4h�w+· ¸ w?Åy½�]\b�kzw ¸ ryo+hjclkj¿T±�izw?b v i^kjce±�f4hjr+m�½ZY DE58DE� +

[ + � + ���H58����� A ��� 0 DE5 + �$\6] 2 5 + � 2 t �:<2Â ?g���F_�?�=6� t}s �y�?�2½



<2½RÍ�½?X8clkjf4h t & ½+{£w u fFh t �:½+WYf�o?bTf t w+b v � ½+°8p;f�clp=f4hx½ &
f�� ¸ w�h�w+kjcedgf�¶2hjo uT¸ f�±ÎiQo ¸ d6c²bMr�·MiQc²bMr\kj¿Mf
v2¸ d�i^m2i^kjf�±"½�[�b � PÆcebTµgf4h t f v clkjo+h t%
���
��8���#� 24+  ;/<�t ¶Tw?r?f�i =+��_T�x�126½ � ¸ ·6®�f4hq]0�xw v f�±�ce�
°8· uM¸ c²iQ¿Mf4hji t£s �y�?�2½

=6½RÍ�½yX8cekjfFh�w+b v � ½ � o+kQk ¸ o u ½AÃ�oy±�¶ ¸ fF�Mclk�mÁhjf�iQ· ¸ kjiÉp=o+h v cei��^·TbM�4kjcedgf ¸ oyr?ce�\¶2hjoyr+h�w?±�±�cebTrqw?b v
w+¶T¶ ¸ ce�xw�kjceoybOkjo"bMoybM±�oybTo+kjoybMc²� ¸ o?ryce��i�½�[nb &Ê½ PÆc ¸e¸ f4h t f v clkjo?h t <�
:� \B]�� 0 � 2 ��DE�Êt ¶£w+ryf�i
s <1<x_ s = ?2½ PÆ[nÍâ°8hjf�iQi t �x�?�122½

?2½�P�½ � f ¸ p;oyb v w?b v =:½+WYclp=iQ��¿TclkjÅy½MÍ�¿Tf�i^k�w uT¸ f�±�o v f ¸ iQf�±%w+b6kjce��iYp=o?h ¸ o?ryce�0¶Mhjo?r?h�w?±�±�cebMrM½6[nb
Z\o u fFhQkz]:½E�qo�®�w ¸ iQµ6cJw?b v �Áf�bMbTf4kj¿ ��ox®�f4b t f v clkjo+hji t%�����,� +�+  �����
 2 ��J.5 M + <I�65 + �I�%��58���H�%��'
A �H�,J + � + �%� + ��� 
���
��8� ������
����H����� �E
?t ¶Tw?r?f�i:����=+��_£���1??�2½JÍ�¿Tf�PÆ[nÍâ°8hjf�iQi t �x�>?1?2½

�2½�P�½ � f ¸ p;oyb v w?b v =Ç½JWYclp;iQ�F¿McekjÅ?½ÇÃ ¸ w+iQiQce�xw ¸ bTf�ryw+kjceoyb�c²b ¸ oyr?ce��¶Mhjoyr+h�w?±�iÁw+b vÀv f v ·T�Fkjc²dyf
v w+k�w u w?iQf4i�½ 9 + & [ + � + ����58�8��� A �H� 0 DE58����
?t �x�?�2�?½

���2½��:½*WYf�o?bTf t ¯C½�°�f4hQhjc t w+b v °�½�Z\· ¸e¸ oM½ëWYo��xw ¸ iQfxw�hj�F¿Ëkjf��F¿MbTc È ·Tf�iÇp=o?h v cei��n·TbT�Fkjc²dyf ¸ oyryce�
¶2hjoyr+h�w?±�i�½%[nb�X0½�WYw?±�±%wÆw+b v °É½�PÆf ¸e¸ o t f v clkjo?hji t ;/<���<�;	� 
�
��Z;/ �
H���%� +32 ���G;/�I58� SQ�4����'
<I�B5 + '�' �T
 + �!� + t b6·T± u f4h
��=+� s ceb"W��
]\[ t ¶£w+ryf�iÁ�x�1=x_T�y�-?6½Y¯2¶2hjc²bMryf4h t£s �?�y�6½

�?�y½RÍ�¿J½�WYcebTµyfy½ � h�w?¶M¿´kj¿Mf�o?hjf4kjce�xw ¸ �F¿Tw+h�w?�Fkjf4hjceÅxw+kjceoybÌw?b v ��o?±�¶T·2k�w+kjceoybÿo?p
w?bMi^®�f4h%iQf4kji�½
[�b �q½��qf u f ¸¼t f v clkjo?h t �����,� +�+  �����
 2 ��J$5 M + <3F A ;/<�t ¶£w+ryf�i <?~2�F_�<+~���½:PÆo+hjrgw+b �Rw+·Mp;±%w?bTb
°8· uM¸ c²iQ¿Mf4hji t£s �y�6�y½

� s ½ & ½ P"w�hjf�µÎw+b v P�½�ÍYhj·MiQÅ���Å4m	NTiQµ6c¼½ ]q·2kjo�f�¶Tcei^kjf�±�ce� ¸ oyr?ce�y½ FE�HD	�I�%��'���J 5 M + ; A�� t
2>?Mº 2y¾FÂ � ?1?x_�<2��� t ���y�2�?½

�:22½ÁZR½ PÆfFhj��f4h t W�½J{Mo?hjryfFk t w?b v =:½AZ\c²iQ��¿Y½�Ã�o?±�¶£w+hjcebMr�w%¶£w+clhQ|�®zceiQfÇ��oy±�¶Tw+kjc u c ¸ clknm"¿Mf�·Mhjcei^|
kjce�ÿw+b v hjf ¸ w��Mf v i^kQh�w+kjcl¹£��w+kjceoybJÂ:¯2o?±�f³¶Mhjf ¸ ce±�ceb£w�hQmëhjf�iQ· ¸ kji�½ [�b ¯C½ ��f�b2p=f4hj¿Tw+kOw?b v
°�½M��f4iQb£w+h vCt f v clkjo?hji t!�����,� +�+  H���E
 2 ��J/C A \��R; -�� t dgo ¸ ·M±�f s ��~�2-o+p 
�9 A \Mt ¶Tw?r?f�i\�>??��_
�+�2�?½C¯2¶2hjcebTryfFh(=*f4h ¸ w+r tCs �y�6�y½

�4~M½R°�½���ce��o ¸ w?i t {�½T¯2w?· u ceoyb t w+b v [�½T¯6k���¶M¿£w?bJ½ � ]!&
X*WÿÂTwÇryf�bMf4kjce�Áw ¸ ryo+hjclkj¿T± kjoÊ��o?±�¶T·2kjf
v f4p¼w+· ¸ k ¸ oyr?ce��f4�6kjf�bTiQceoybMi�½:[nb �����,� +I+  �� �E
 2 ��J�5 M + C�DE��� 0B+ ��� A �H�,J + � + �%� + �H� ; �I58� SQ�4����'
<I�B5 + '�' �T
 + �!� + t ¶£w+ryf�iz~1??~+_g~�?>? tYs �?�y�6½

�x�6½R°�½���ce��o ¸ w+i t {�½g¯Mw?· u ceoyb t w+b v [�½�¯�k���¶T¿Tw?bJ½��qf4®´ryf�bMf4h�w+kjceoyb�i^m2i^kjf�±�i�p;o?h*bTo?bM|�±�oybMo?kjoybMce�
hjf�w?iQoybMcebTrM½ [�b`Í�½zX8cekjfFh t P�½0ÍYhj·MiQÅ���Å4m2bTiQµ6c t w+b v & ½�{£w u f4h t f v clkjo?hji t/<I�65 + �I�%��58���H�%��'
A �H�,J + � + �%� + ��� 
R��
���� ������
�������������
 �H�% 9 ��� � ���%��57�H�6��� - + � 2 ���6����
?t W��ÁÃ0¯ t ¶£w+ryf�i2?�y�x_�2 s � tJs �y�6�y½

�:<2½Á[�½��qc²f4±�f ¸��2t °�½�¯6ce±�oybTi t w?b v Í�½�¯6m6h��Qw+bTf�bJ½Ð¯2±�o v f ¸ i�Â8w"i^m2i^kjf�±íp=o?h-w?bMi^®�f4hÊiQf4kÊ¶2hjo?|
r+h�w?±�±�cebTr2½Ê[�b �����,� +�+  �����
 2 ��J�5 M +! #"�$ <I�65 + �I�%�H58�����%��'&%����(' 2 M	� 0 �H� 9$�H�!) � ���%�H57���6���
-(+ � 2 ���6� �E
?t ��hjf��Fµyf�bMhjc v r?f t Ã�o ¸ o?h�w v o t aÁ¯M] tTs �y�?�2½

�-=6½R]R½�°Éhjo+dyf4kQkjc�w?b v W�½�Í�w�hjc¼½6]qbMi^®�f4h}iQf4kji}��o?±�¶T·2k�w+kjceoyb u m
r?f�bTf4kjce��w ¸ ryo+hjcekj¿M±�i�½g[�b [ + � + 58���
�H�% �C)
H��' DE58���H�%���I] A ��� 0 D	57�H58����� A ���,J + � + �%� + t ¶Tw?r?f�i 2?�12x_�2y�>? tJs �y�?�2½

�:?2½ÁZR½ÉZ\f�clkjf4hx½´] ¸ oyryce�Æp;o?h v f4p¼w+· ¸ k-hjfxw+iQoybTcebMrM½ ;/�358� S��4����'Q<I�B5 + '�' �T
 + �!� + t �:2Mº^�F| s ¾FÂ ?2�F_T�-2 s6t
���1??�2½

���2½RÍ�½g¯6k � kjÅ ¸ f0w?b v >qo ¸ ryf4hQ>Ç½H>qo�oyi�½ P"w��6|�±�cebÇw?b�k8i^m2i^kjf�±"½!Y DE58D	� + [ + � + ����58���H� A ��� 0 DE5 + �
2 ] 2 5 + � 2 t �:<Mº ?g¾FÂ ?>?y��_��2�4~ t}s �?�y�2½


