
� ��������� 	�
�	��	�������	���
�	�

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

,.-0/1-$23-$4�-0576)-98;:<5>=?2@-05A-$5>=CB)5>=?23D�EGFIH>,.-02KJKL

MON@P;QSRUTWV�N@XYT�Z[]\^ZV�P`_$TWN3Rba$c@deN@Xfc@N�g
hOXfdji�N3RWkUdlTnm%Z[]opQ�kUkWQcrq0_`kUN3TUTWk@g
s V�qfN3RWktTug`o swv$x@v�vy g?h.a s
zu{0|}$~>���$|{9�0�9���0�9�������;|Y�����n�����

�����@�@�S�;������ qfN@XIQP`Pf�edjN@�%TWZ�RWNuQ��>�^ZRW�j��P$RWZ��`�eN@V�k�opQ�RW�9ZSi�M.N@c@dekUdeZ�Xp� RWZ�¡
c@N3kUkUN@kO¢�o�M�� kK£¤Z[¥TWN3X�N3¦$q`de�`dlT§c@Z�XfkUd¨�$N3RrQ�f�eN�deV�Pf�jdec@dlT]RWNu�f_fX;�fQX`cKmYgN3kUP?N@c@djQ�e�lm
�*qfN@XITWqfN3RWN)Q�RWN.ktm$V�V�N3TURWdeN@k^djXITWq`N.P$RWZ��`�eN@Vp©0ª�XITWqfdjk*QSRUTWdec@�eN)�^N�PfRWN@kUN3X0T�Q�X
o�M��«V�deX`deV�de¬uQ�TWdeZ�X[¥RrQV�NK�®ZRW�¯�;Q�kUNu�°ZX±q`ZV�Z�V�ZRWPfq`dekUV�k@©]²®q`Np[¨RrQV�N3¡
�^ZRW�°NK¦fPf�eZ�dlTWk%RWN@�f_`X`�`Q�X`c3m°QX`�°ktm$V�V�N3TURUm�TWZ³�fN3RWdei9N7kUV�Q��e�jNKR�Nu´Y_fdjiQ�eN@XYT
V�Z0�$N@�ek^Z[>TWq`N*P$RWZ��`�eN@Vp© � N*TWq`N@X�Q�P`Pf�em�Z�_$R®V�deX`deV�de¬uQ�TWdeZX�d¨�$NuQk§TWZ)TWqfN*Z�Pf¡
TWdeZ�Xfk�[¥RrQV�NK�®ZRW��TWZ7�$N3RWdei9NµRWN@�jQ�TWdei0de¬@Nu�CZPfTWdeZ�Xfkn¶±ZPfTWdeZ�Xfk��$N3·;XfNu���*dlTWqfZ�_fT
Q�X7Q�fkUZ��e_fTWN.[¨RrQV�N.Z�[¤RWN3[<NKRWN@X`c@N© � N��fN@V�ZX`ktTURrQSTWNOTWq`N@dlR*_$TWdj�edlTnm%N@V�PfdlRWdjc@Q�e�lm
N@i�N@X�deXpcuQ�kUN@k*�*q`N3RWN.TWqfN.V�deX`deV�de¬uQ�TWdeZ�XIc3RWdlTWN3RWdjQ�Q�RWN�XfZT�V�N3T�N3¦fQ�c3TW�lmY©

¸ ¹fºb»;¼>½�¾�¿ÁÀ�»?ÂW½*º

6�DÃKD-$23Ä@ÅÆD23Ã�:<5�-02KJK:¥Ç�Ä�:<-$/9:¥5`J3D�/</<:¥ÈfD�5>Ä�DbÉ�B)ÊrË�-$5>=µ:<5�Ì�-02KJK:1ÄSÍÆ/1-$2�4�-fÄ@ÅÆ:<5ÆD®/¥D�-0235Æ:<5ÆÈÁÉ�Î³Ï§Ë
Å>-98$D7/<L$5>È�2KD�ÄSL$Èf5Æ:<Ð�D�=�JKÅ�-YJID�Ñ;JKD�5�=?:<5ÆÈ³B)Ê�-$5>=ÒÎ³ÏÓ-$ÌÆÌÆ23Lf-$Ä@Å>DÃ�JKL¯47L$23DpÄ�L$47ÌÆ/<D�Ñ
2KD�-0/¥ÔnEOL$23/1=µ=?L$4�-$:¥5�Ã§23DÕ`ÍÆ:<23DÃ§:<5>ÄSLf2KÌ�L$2@-YJ3:¥5>È�JKÅÆD)-$ÖÆ:</<:¨JW×�J3L�Å�-05>=?/<D�-05�=%ØÙLf2K4Ú89-$2K:<LfÍ>Ã
-0Ö>ÃrJK2@-$ÄSJK:<L$5>Ã�Û�Ö�L$JKÅwJKD47Ì�Lf23-$/)-05>=ÜÃKÌ>-YJ3:1-0/nH^ÊU5ÜJ3ÅÆ:1Ã7-02KJK:1ÄS/<DAEbD�ÌÆ23DÃKD�5`JÝ-±Î³-$2KÞfLY8
=?DÄ�:<ÃK:<L$5µÌÆ23L?ÄSDÃ3ÃKDÃOÉ�Î³ß�àbË]47:<5Æ:<47:¥Ð�-YJ3:¥Lf5�ØÙ2@-047D�EOL$23Þ�EODb=ÆD�8$D/<L$Ì�D=µD-$2K/<:<D�2bájâ9ã9ä`JKÅ>-0J
-0/</<LYE)Ã§Í�Ã�JKLI-0Ö>ÃrJK2@-$ÄSJ�-9EO-9×�23D=ÆÍÆ5>=Æ-$5>ÄS×I:¥5pJ3ÅÆD)ÌÆ23L$Ö>/¥D4å=?D�Ç>5Æ:¥JK:<Lf5�HYæ°D�JKÅÆD5�-0ÌÆÌ>/¥×
JKÅÆD�ÃrD�:1=?D-fÃ)J3LAÅÆ:<D23-$23Ä@ÅÆ:1Ä-0/]6�D:<5?ØÙL$2@ÄSD47D�5`JÁÏ D�-0235Æ:<5ÆÈ¯É�6)Ï§ËuH^çÁÍÆ2�ØÙ23-$47D�EOL$23ÞÝ:1ÃÁ-$5
DSÑ;JKD5>Ãr:<Lf5AL$Ø®-7Î³ß�àè47:<5Æ:<47:<Ð-0JK:<L05�ØÙ23-$47D�EOL$23Þ7=?D�8fD�/<L$Ì�D=AÖ;×AßÁD-05³-$5>=�F�:<89-$5°á éÆÛ
ê änH

Î�L?=?D�/.47:<5Æ:<47:<Ð-YJ3:<L$5¯47D�JKÅÆL?=ÆÃp-0JrJKD47Ì?J�JKL±-0Ö>ÃrJK2@-$ÄSJp-9E.-9×±2KD�=?ÍÆ5>=Æ-$5>ÄS×±:<5ë-$5
Î³ßÁàì47L?=?D�/�-05>=�=ÆD�23:¥8fD)-05íuDÕ`ÍÆ:<8Y-0/<D�5`J3îµÃK4�-0/</<D�2®47L?=?D�/nHfï§L�:</</<Í>ÃWJ323-0JKD.47L?=?D�/�47:<5?Ô
:¥47:<Ð�-YJK:<Lf5�Û¤Ä�L$5>ÃK:1=?D�2�J3ÅÆDÝÃK:¥47Ì>/¥D�È$23:1=?EOL$23/<=¯ÃrÅÆLYE�5±:<5Òð^:¥ÈfÍÆ23DCâ`É�-`Ë@H§ï.ÅÆDÝÈ$Lf-$/*ÃWJ@-YJ3D
:<Ã%/1-0Ö�D�/</<D=ÒFIH®ï.Å>DAÈf2K:1=?EOL$23/1=³:1ÃIÃK×;4747DSJ32K:1Äp-0Ö�L$Í?JIJKÅÆD#ñ�ò*ÔUó;æô=?:1-0È$Lf5>-0/nH]õ�D�5>Ä�D
J3-0Þ;:<5ÆÈ³-fÄuJK:<Lf5°òG:<5�ÃrJ3-0JKDÝBö:1Ã�D�Õ`ÍÆ:<89-$/<D�5`JµJKL³J@-0Þ;:<5ÆÈ�-$ÄSJK:<L$5Òñö:<5�ÃrJ3-YJ3DÝ,ÁÛ§:<5±JKÅ>D
ÃrD5>ÃrD�J3Å>-YJ.JKÅ>D�×�ÈfL%J3L�D�Õ`ÍÆ:<89-$/<D�5`JOÃrJ3-0JKDÃbJ3Å>-YJ�-$2KD�L$5ÆDµÃrJKD�Ì�Ä�/¥L`ÃrD2*J3LIJ3ÅÆD�È$L`-0/nH?çÁ5>D
Ä�-05�Ã3-9×³J3Å>-YJIJKÅÆDCÃWJ@-YJ3DSÔU-$ÄuJ3:<L$5°Ì>-0:<2@Ã�É�B�Û®òOË�-05�=èÉ�,ÁÛ®ñ�Ë�-$2KD7D�ÕfÍ>:¥8Y-$/¥D5`J�H æ±DÝÄ�-$5
DSÑ?ÌÆ/<L$:¥J*J3ÅÆ:1Ã�5ÆL$JK:<L$5ÝL0Ø]D�ÕfÍ>:¥8Y-$/¥D5>ÄSD.J3L�Ä�L$5>ÃrJK23Í>ÄSJ.-IÃr4�-$/¥/<D2�47L;=ÆD�/�L0Ø J3ÅÆDµÈ$23:<=ÆEbLf2K/1=¤Û
L$5ÆDOJKÅ�-YJ�Ä�-$5IÖ�D�Í>ÃKD=%JKL�=?D2K:<8fDb-µÃrLf/<Í?JK:<L$5�JKLµJKÅ>D�L$23:¥Èf:<5>-0/fÌÆ2KLfÖÆ/<D�4#H0ó;Í>Ä@Åp-�2KD�=?Í>ÄSD�=
È$23:<=ÆEbLf2K/1=p:1Ã.ÃrÅÆLYE�5C:<5Cð^:<È$Í>2KD�âfÉ�Ö�Ë@H
÷ cø a0PfRWdeX`ùN3RU¡�ú§NKRW�¨Q�ù



G

A

B
S

W E

N

G

{A, B}

¢ÙQY£ ¢1�?£

û*ü<ý ��þ;� ¢ÙQ9£ s ktm$V�V�N3TURWdec�ùRWdj�0�®ZRW�j�³PfRWZ�`�eN@Vp©�²®qfNIùZ9Q���ktTrQSTWNIdekµÿåQX`�CTWq`N3RWNIQ�RWN�[<Z_fR
�$N3TWN3RWV�deX`dektTWdec�QcKTWdjZX`k@©�aYTrQ�TWN@k�� Q�X;��� Q�RWN�Nu´Y_`deiQ�eN@XYT�deX°TWq`N7kUN@XfkUNÝ�fN@kUc3RWde�?Nu�±deX°TWqfN
TWNK¦$Tu©�¢1�Æ£ s RWNu�f_fc@Nu�IV�Z0�$N@�>Z[�TWq`NOùRWdj�$�^ZRW�j�7djXC¢ÙQY£r©`²®q`N�ktTrQ�TWN3k��ÜQ�X;���ÓdeX�TWq`N�Z�RWdeù�deX;Q��
P$RWZ��f�jN3V c@Z�RURWN@kUP?Z�X`��TWZ�TWq`N�kUdeX`ù��eNÁktTrQ�TWN z ����� � djX�TWq`N)RWNu�$_`c@Nu�7P$RWZ��`�eN@Vp© s kUZ�e_fTWdeZ�XÝTWZ
TWqfdek*RWN@�f_`c3Nu�Iù�RWd¨�0�®Z�RW�¨�pc@QX��?N�_fkUNu�%TWZµ�fN3RWdei9N)Q�kUZ�e_fTWdeZ�X�TWZÁTWq`NO[¥_`�e��P$RWZ��`�eN@Vp©

æ°D�Ö>-$ÃKD%LfÍÆ2µ-0ÌÆÌÆ23Lf-fÄ@ÅCJKL#Î³ßÁà 47:<5Æ:<47:<Ð-YJ3:<L$5�Lf5�JKÅÆD�5ÆL$JK:<L$5�L$Ø
	������������������������������@H®ï.ÅÆ:1Ã�:1Ã�-$5±DSÑ;JKD5>Ãr:<Lf5L$Ø.4�-fÄ@ÅÆ:<5ÆD�ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4�Ã)ØÙ2KLf4 Ç>5>:¨J3D�ÃWJ@-YJ3D
-0Í?J3L$4�-YJ@-7É�ð�ó?B�Ë�/<:¥JKD23-0JKÍÆ23D�á �YänHfæ±DÁD�Ñ;JKD�5�=pJKÅÆD�5ÆL$JK:<L$5pJ3LIÎ³ß�à�ÃOÖ;×p:¥5�ÄSL$23Ì�L$2@-YJK:<5ÆÈ
=?DÄ�:<ÃK:<L$54�-0Þ;:<5ÆÈC-$5>=±ÃWJ3L?Ä@Å>-$ÃrJK:1ÄS:¥JW×$H�ï.Å>D7Þ$D�×5ÆLY8$D/¥JW×�:¥5±LfÍÆ2%-0Ì>ÌÆ2KL`-$Ä@Å:<Ã�JKÅÆD�D�Ñ;Ô
JKD�5�Ãr:<L$5CL0Ø®5ÆL$JK:<L$5>Ã.L$Ø^D�Õ`ÍÆ:<89-$/<D�5>Ä�D�J3L�ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf5ÝÌ>-$:<23Ã�HÆï.ÅÆ:1Ã.D�5>-$ÖÆ/<DÃ.Í>Ã.J3L�-0ÌÆÌ>/¥×
L$ÍÆ2.23DÃKÍÆ/¥J3Ã�JKL7-�E�:<=ÆD�2.ÄS/1-$Ã3Ã�L$Ø§ÌÆ23L$Ö>/¥D4�Ã�-$5>=�D�Ñ`J3D�5>=ADSÑ?:1ÃrJK:<5ÆÈIÎ¯ßÁàw47:<5Æ:<47:<Ð-YJ3:<L$5
ØÙ23-$47D�EOL$23Þ;Ã.:<5�E.-9×?Ã)5ÆL$JÁÌ�LfÃ3Ãr:<ÖÆ/<DµD-$2K/<:<D�2H�ó;Ì�DÄS:¥Ç�Ä-0/</<×0ÛÆÖ;×#D�47ÌÆ/<LY×;:<5ÆÈ�È$23L$ÍÆÌCJKÅ>D�L0Ô
2KD�JK:1Ä�Ä�L$5>Ä�D�Ì?J@ÃbEODµÃrÅÆLYEÜJ3Å>-YJ�LfÍÆ2.DSÑ;JKD5>=?D=Ý47:<5Æ:<47:¥Ð�-YJ3:¥Lf5�ØÙ2@-047DEbLf2KÞ�Ä�-05C-0Ö>ÃrJK2@-$ÄSJ
-9EO-9×�ÃK×;4747DSJK23:<DÃ�:¥5C-05�Î³ß�àw47L;=ÆD�/nH

ï.ÅÆDÁ47:<5Æ:<47:<Ð-0JK:<L$5%ØÙ23-$47D�EOL$23ÞIEODµ=?D�8fD�/<L$Ì7ØÙLf2�Î³ßÁàbÃ�Ä�-$5ÝÖ�D�D47ÌÆ/<LY×$D�=p2KD�-$=?:</<×
Ö`×�6�ÏA-$/¥ÈfL$23:¥JKÅÆ4�Ã�ØÙLf2®ÃKÌ>-0JK:1-0/;-0Ö>ÃrJK2@-$ÄSJK:<L$5 H�ï.ÅÆDOL$Ì?J3:<L$5>Ã]ØÙ23-$47D�EOL$23Þ�á¨â �9ä`D5>-0Ö>/¥D�Ã§6�Ï
-0/<È$Lf2K:¥JKÅ>4�Ã^JKL�D�47ÌÆ/<LY×IJKD�47Ì�L$2@-0/¤-0Ö�ÃWJ323-fÄuJK:<Lf5>Ã�:<5�J3ÅÆD�ØÙL$234öL0Ø J3D�47Ì�L$2@-0/</<×%DSÑ;J3D�5>=?D�=
-$ÄuJ3:<L$5>Ã�Û$L$2!�"�$#%�%��&��@HÆò�Ñ;JKD5>=?:<5ÆÈ�L$Í>2O-$/¥ÈfD�ÖÆ2@-0:1Ä�ØÙ23-$47D�EOL$23ÞµJKL�-�ÅÆ:<D�2@-02@Ä@ÅÆ:1Ä�-$/`6�Ï¯ÃKDSJrÔ
JK:<5ÆÈ�ÃKÍ>Ä@ÅÓ-$ÃpJ3ÅÆD¯LfÌ?JK:<Lf5>Ã�ØÙ23-$47D�EOL$23Þ�L$Ì�D�5�Ã7ÍÆÌ«-f=Æ=?:¥JK:<L$5�-0/.Ì�L`ÃKÃK:<ÖÆ:</<:¨J3:<DÃ�H§ÊU5èJ3ÅÆ:1Ã
Ì>-0Ì�D�2�EOD7:<5`JK23L;=ÆÍ>ÄSD'�)(+*-,�#.�0/1�-23(54��"�$#%�%��&��@Û^-$5±DSÑ;JKD5>Ãr:<Lf5¯J3L#JKÅÆD�LfÌ?JK:<Lf5>Ã�ØÙ23-$47D�EOL$23Þ
Ö>-$ÃKD=IL$5³í@Ì>-$2rJ3:1-0/1î)Î³ß�à°ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4�Ã�J3Å>-YJ�-$/</¥LYE)Ã]Í>Ã^JKL�=ÆDSÇ>5ÆD.LfÌ?JK:<L$5IÌ�Lf/<:<Ä�:<DÃ
E�:¨J3ÅÆL$ÍÆJ.-$5A-0Ö�ÃrLf/¥ÍÆJKD)ØÙ2@-047D�L0Ø§2KD�ØÙD�23D�5>Ä�D�-$5>=�ÅÆD5>ÄSDµE�:1=?D5>ÃbJKÅÆD�-0Ì>ÌÆ/<:<Ä-0ÖÆ:</<:¥JW×�L0Ø§-$5
L$Ì?J3:¥Lf5�ÛfD5>-0Ö>/¥D�Ã*Èf2KD�-YJKD2�Þ;5ÆLYE�/<D=ÆÈ$D.JK2@-05�ÃWØÙD2b-$Ä�2KL`ÃKÃ*J3-fÃrÞ?Ã�-$5>=�47Lf2KD�D+6�ÄS:<D�5`JbÍ�ÃrDÁL0Ø
DSÑ?Ì�D2K:<D5>ÄSD$H$æ±D�-$/<ÃKL�:<5;8$DÃrJK:<È`-YJKD.D47ÌÆ/<LY×`:<5ÆÈ�23D�/1-YJ3:¥8;:<Ð�D�=%LfÌ?JK:<Lf5>Ã*:<5ÝÄ-$ÃKDÃ*E�Å>D�23D)JKÅ>D
-0Ö>ÃrJK2@-$ÄSJK:<L$5³Ä�L$5>=?:¥J3:¥Lf5>Ã�-$2KD�5ÆL$JµÃ3-YJ3:<ÃrÇ>D�=³DSÑÆ-fÄuJK/<×$H�æ±Dp:¥5`J32KL?=?Í>Ä�DI-$ÌÆÌÆ23L9Ñ;:<4�-0JKD�ÅÆL$Ô
47L$47L$23ÌÆÅÆ:1ÃK4�Ã�J3Å>-YJ*47L?=?D/>ÃrÍ�Ä@ÅpÃ3ÄSD5>-023:<LfÃ^Í>ÃK:<5ÆÈ�JKÅÆD)5>L0JK:<Lf5IL$Ø�Ö�L$ÍÆ5�=?D=;ÔtÌ>-$23-$47DSJKD2
Î³ßÁàbÃ�á �9ä�H

ÊU5�JKÅ>DO5>DSÑ;J®ÃKDÄSJK:<L$5%EbDOÌÆ23DÃKD�5`J^ÃKL$47Db5ÆL0J@-YJK:<Lf5�EbDOE�:</</$Ö�DOÍ�Ãr:<5ÆÈ>H�ÊU5pó;DÄSJK:<L$587)EOD
L$Í?J3/¥:<5ÆDOL$Í>2*47L?=?D�/?47:<5Æ:<47:<Ð-0JK:<L$5�ØÙ2@-047D�EOL$23Þ�-05>=pÃrJ3-0JKD)ÃKL$47DO2KD�ÃrÍÆ/¥J@ÃSHYæ±D�-0/1ÃKL�ÃKÅÆLYE
ÅÆLYEÓL$Í>2bØÙ2@-047DEbLf2KÞ�Ä�-$5ÝDSÑ?ÌÆ/<Lf:¨J.Ãr×;4747D�JK23:¥D�Ã�L0Ø^Î³ßÁàbÃSHÆÊU5�ó;D�ÄuJK:<Lf5�éIEOD�:¥5`J32KL?=?Í>Ä�D
2KD/<-0JK:<8;:<Ð�D=µLfÌ?JK:<Lf5>Ã®-05>=�ÌÆ23DÃKD�5`J*ÃrLf47DbD�Ñ?Ì�D2K:<47D�5`J@-0/;2KD�ÃrÍ>/¨J@ÃSHYÊU5�ó;D�ÄuJK:<Lf5pãÁEOD)=?DSÇ>5>D
-0ÌÆÌÆ23L9Ñ?:<4�-YJKD�Å>L$47L$47Lf2KÌ>ÅÆ:1Ãr4�Ã�-$5>=ÝD47ÌÆ:<2K:1Ä-0/</<×�=?D�47Lf5>ÃWJ323-0JKD�JKÅÆD:¥2.Í>ÃKDSØÙÍ>/¥5>DÃ3ÃSH;æ±D
ÄSL$5�ÄS/<Í>=?D®E�:¥JKÅ�-�=?:1Ã3ÄSÍ>Ã3Ãr:<Lf5�L$5µ23D�/1-YJ3D=ÁEbLf2KÞÁ-05>=�ÃKL$47D^ØÙÍ?J3ÍÆ2KDb=?:<2KD�ÄuJK:<Lf5>Ã�L0Ø;2KD�ÃrD�-02@Ä@Å�H



9 : ½�»<;^»;Âr½*º
B=	>,��)?@��/A��(5BC�����%��&D��)�1B5(��5��:1Ãµ-AJKÍÆÌÆ/<D'E.FHG5IJG"KLG"M�G5N!OuÛ E�ÅÆD�23DAFè:1Ãµ-AÇ>5Æ:¥JKDpÃrD�J�L0Ø
ÃWJ@-YJKD�ÃSÛ�IÓ:1Ã*-µÇ�5Æ:¥JKD�ÃKDSJOL0Ø -$ÄSJK:<L$5>Ã�Û@KQPRFTS�I«:<Ã�JKÅÆD�ÃrD�JbL0Ø -f=?47:1ÃKÃK:<ÖÆ/<DbÃrJ3-YJ3DSÔU-$ÄSJK:<L$5
Ì>-0:<2@ÃSÛUMWVXKYSDF�Z á [<Gâ�ä*:1Ã�JKÅÆD7J323-$5>ÃK:¨J3:<L$5³ÌÆ23L$Ö�-0ÖÆ:</<:¥JW×ÝØÙÍÆ5�ÄuJK:<Lf5°E�:¥J3Å�M7É�\@G"]^G5\1_<Ë
Ö�D:¥5>È�JKÅ>DIÌÆ23L$Ö�-0ÖÆ:</<:¥JW×�L0Ø�J323-$5>Ãr:¥J3:¥Lf5CØÙ2KLf4 ÃWJ@-YJKD�\IJKLCÃWJ@-YJKD`\1_^ÍÆ5>=?D2�-fÄuJK:<Lf5T]>Û -$5>=NaVHKbZ Ê 6ö:1ÃµJKÅÆDADSÑ?Ì�DÄuJ3D=Ò23D�E.-02@=¯ØÙÍÆ5>ÄuJ3:<L$5�Û^E�:¨J3ÅcNpÉ.\@G"]?ËµÖ�D�:<5ÆÈ�J3ÅÆDÝD�Ñ?Ì�D�ÄuJKD�=
2KDEO-$23=wØÙLf2CÌ�D�2KØÙL$2347:<5ÆÈ�-$ÄSJK:<L$5d]Ü:<5«ÃrJ3-0JKDe\$HOæ±D±-$Ã3ÃrÍÆ47D¯JKÅ>-0JAJ3ÅÆD°2KDEO-$23=ÆÃA-023D
Ö�LfÍÆ5>=?D�=¤H]Ï D�JJIgfihkjl]$m¨É.\@G"]?ËJneK�opPqI =ÆD�5ÆL$JKD�JKÅÆD7ÃKDSJ�L0ØO-$ÄuJ3:<L$5>Ã�-$=?47:1Ã3Ãr:<ÖÆ/<D�:<5
ÃWJ@-YJKDg\0Hfæ°D�-$Ã3ÃrÍ>47DbJ3Å>-YJbØÙL$2�-$/</^\JnTFOÛ�I�fO:1Ã�5ÆLf5?ÔnD47Ì?JW×0H`B��C#��1B"�r, �C#.�%Bs����*t�%B+u
v#:<Ã�-
4�-0ÌÆÌÆ:<5ÆÈ�ØÙ23L$4bK J3L7JKÅ>D�2KD�-0/ :<5`JKD2K8Y-$/*á [�GâSä§E�:¨J3Åxwzy {}|$~�v*É�\@G"]?Ë�hÚâ�ØÙLf2�-0/</X\�n>FOH
ðÆL$2�-$5;×ìÉ.\@G"]?Ë�n�KµÛUv*É�\@G"]?ËµÈ$:<8fDÃ�JKÅÆD7ÌÆ23L$Ö�-0ÖÆ:</<:¥JW×AL$ØOÌÆ:1Ä@Þ;:<5ÆÈA-fÄuJ3:¥Lf5x]¯:¥5°ÃWJ@-YJ3D�\0H
ï.ÅÆD�ÃrLf/<Í?JK:<L$5L0Ø�-05ÒÎ³ß�àG:1Ã�-05d�"�$#%�0�`,l*U����*t�%B+u`v$��JKÅ�-YJ�ÍÆ5Æ:¥ØÙLf2K47/<×³=?Lf47:¥5�-YJKD�ÃÁ-$/</
L0JKÅ>D�2�Ì�LfÃ3Ãr:<ÖÆ/<D�Ì�L$/<:1ÄS:<D�Ã*ØÙLf2.JKÅ>-0J�Î³ßÁà^H

Ï DSJL� Ö�D�-IÌ>-02KJK:¥J3:¥Lf57L0Ø®-IÃKDSJL�ÒHÆðÆLf2�-05;×A�'n'�ÒÛ á �Æä0�w=?D5ÆL0J3DÃbJKÅÆDµÖÆ/<L?Ä@ÞpL0Ø��
JKLpE�ÅÆ:1Ä@Å��#Ö�D�/<L$5>ÈfÃ�H;B�5`×�ØÙÍÆ5>ÄuJ3:<L$5p�CØÙ2KLf4 -pÃrD�JL� JKL7-pÃKDSJ
� :¥5�=?Í>ÄSD�Ã.-%Ì>-$2rJ3:¥JK:<L$5�g�ÝL$5p�ÒÛ�E�:¨J3Å�á �Æä%�U��h á �r_jä��U�p:¥Ø*-05>=#Lf5Æ/<×Ý:¥Ø��®É%��Ë�hq�®É.�r_1Ë@H¤Ï DSJ!� Ö�D%-7Ì>-$2rJ3:¥JK:<L$5
L0Ø��WPk��SD�7Û^E�ÅÆD2KD�� -05>=e� -$2KDA-023ÖÆ:¥JK2@-023×³ÃrD�J3Ã�H^ï.ÅÆDA���)���+("B3#.�%�l&d��������&^#��� :1Ã�J3ÅÆD�Ì>-$2rJ3:¨J3:<L$5x��m � L$Ø�� ÃKÍ>Ä@Å°JKÅ>-0J�ØÙL$2%-$5`×D�$G5�r_Ln��ÒÛbá �?ä%�s� �=h!á �r_¨ä0�s� �ö:¥Ø
-05>=L$5Æ/<×#:¥ØbD8$D�23×#ÖÆ/<L?Ä@Þ�L0Ø��(Ä�L$5`J3-$:¥5>:¥5>ÈÝ-ÝÌ�-0:<2Á:<5E�ÅÆ:1Ä@Åx�èÉ%�^_1Ë�:1Ãµ-CÄSL$47Ì�L$5>D�5`J
-0/1ÃrL°ÄSLf5fJ@-0:<5>Ã�-¯Ì�-0:<2I:<5ëE�ÅÆ:1Ä@Å��r_%É%��Ë�:1Ãp-°ÄSL$47Ì�L$5>D�5`J�H*B=��,��C#%��#.�%�l&Q���p,l&R	��g� h�E.FHG5IJG"KLG"M�G5N!O%:1Ã%-¯Ì>-02KJK:¥JK:<Lf5°L$Ø
KµH�F�:¥8fD�5�-¯Ì>-02KJK:¥JK:<Lf5�� L0Ø � Û^JKÅ>D��+*-�1B"?#%�),�&�����#.�%�l&����)�@�5,@�+�0*t��#.u���� � :<Ã�J3ÅÆD#ØÙÍÆ5>ÄSJK:<L$5R� VLK¡Sc��m F¢Z á [<G�âSäÁ=?D�Ç>5ÆD�=ëÖ;×�%É.\@G"]^G9á \ _ ä �s� £ Ëph w f¥¤ ¤ {<¦ f¥¤t§t¨�© ª M7É�\�G5]^G5\ _ _ ËuHbÊU5èL0J3ÅÆD�2ÝEbLf23=ÆÃ�Û��%É�\@G"]^G�á \ _ ä ��� £ Ëp:1ÃpJKÅ>D
ÌÆ2KLfÖ>-0Ö>:¥/<:¥JW×�L0Ø^JK2@-05>ÃK:¥JK:<5ÆÈIØÙ2KLf4 ÃWJ@-YJ3Di\�J3L�ÃrLf47D�ÃrJ3-0JKD�:<5CJKÅÆD�ÖÆ/<L?Ä@Þ¯á \1_eä���� £�ÉÙ:nH D$HÆJKÅ>D
ÖÆ/<L;Ä@ÞpJ3L7E�ÅÆ:1Ä@ÅAÃrJ3-0JKDi\1_¤Ö�D/<L$5ÆÈ`Ã3ËbÍÆ5>=ÆD�2)-$ÄSJK:<L$5�]�H

B)5�L$ÌÆJK:<L$5pÉÙLf2]-.JKD47Ì�Lf23-$/</¥×.D�Ñ`J3D�5>=ÆD=�-$ÄSJK:<L$5�Ë®ájâl��ä$:<5�-05�Î³ß�à � hqE.F�G"IJG"KLG"M�ÛN!OÁ:1Ãµ=?DSÇ�5ÆD=Ö;×#JKÅÆDpJ3ÍÆÌÆ/<D�«bh=E¬LG)v�G�®�O@Û^E�ÅÆD�23DIJKÅÆDp:<5Æ:¥JK:1-YJ3:<L$5�ÃrD�JL¬YP¯FÓ:1ÃÁJKÅ>D
ÃrD�J.L$Ø®ÃrJ3-0JKD�Ãb:<5CE�ÅÆ:1Ä@Å�J3ÅÆD�L$Ì?J3:<L$5AÄ-05CÖ�D�:<5;8$LfÞ$D�=¤Û°v:1Ã�J3ÅÆD�L$ÌÆJK:<L$5AÌ�Lf/¥:1Ä�×0Û?-05>=AJKÅ>D
JKD�2347:<5>-YJ3:<L$5pØÙÍÆ5>ÄSJK:<L$5�®eV°FeZ á [<Gâ�ä È$:<8$D�Ã*J3ÅÆDµÌÆ23L$Ö>-$ÖÆ:</¥:¥JW×�L0Ø§JKÅÆDµL$ÌÆJK:<L$5ÝJKD�2347:<5>-YJKÔ
:¥5>ÈI:<5A-$5;×�È$:<8$D5ÝÃrJ3-YJ3D0H>ï.ÅÆDµLfÌ?JK:<L$5AÌ�Lf/<:<Ä�×7Ä�-05C:<5AÈfD�5ÆD23-$/�Ä-05CÖ�D�-I4�-0Ì>ÌÆ:<5ÆÈ�ØÙ23L$4
-023ÖÆ:¥JK2@-023×pÃKDÕ`ÍÆD5>ÄSD�ÃOL0Ø�ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf5�Ì>-$:¥2@ÃµÉÙLf2�ÅÆ:1ÃWJ3L$23:¥D�Ã3Ë�JKL7-$ÄSJK:<L$5CÌÆ23L$Ö>-$ÖÆ:</<:¨J3:<DÃ�H

± ²´³dµ·¶ ½¹¸ ½¹¸ ½�¼�º�»ÁÂ�¼°¸½¼
ÊU5IJ3ÅÆ:1Ã�-02KJK:1ÄS/<DbEbD.ÌÆ23DÃKD�5`J*-�ØÙL$234�-0/<:1Ãr4 JKÅ�-YJ�Ä�-$Ì?JKÍ>2KD�Ã]J3ÅÆD):<5`JKÍÆ:¥J3:¥8fD*5ÆL$JK:<L$5�L0Ø¤DÕ`ÍÆ:<8`Ô
-0/<D�5>Ä�D�:</</<Í>ÃWJ323-0JKD�=%:<5Að^:<È$Í>2KD�â$H?ÊU5Að^:<È$ÍÆ23D%â`É�-fËuÛ?EbD�ÄSL$5�Ãr:1=?D2bÃrJ3-YJ3DÃ.B -05>=A,ÜDÕ`ÍÆ:<8`Ô
-0/<D�5`J�Û`Ãr:<5>Ä�DbØÙLf2*D�8fD�23×I-fÄuJK:<Lf5I:<57BÜJKÅ�-YJ�ÌÆÍÆJ3Ã*×fL$Íp:<57-�ÃWJ@-YJ3D)-�ÄSD2rJ@-0:<5�=Æ:<ÃrJ3-$5>ÄSDOØÙ23L$4
JKÅÆDAÈ$Lf-$/nÛ JKÅÆD2KDA:1Ã�-05ì-fÄuJ3:¥Lf5±:¥5�,åJ3Å>-YJIJ3-0ÞfDÃ%×$L$Í±J3L-$5�DÕ`ÍÆ:<8Y-0/<D�5`J�ÃrJ3-YJ3DA-0J%JKÅ>D
ÃK-$47D.=Æ:<ÃrJ3-$5>ÄSD.ØÙ23L$4åJKÅ>D)È$L`-0/nH$Î�L$23D�È$D5ÆD�2@-0/</<×0ÛY:<57-05�Î³ß�à � hqE�FHG"I¾G)KLG5M�G"NJO®EOD
ÄSL$5�Ãr:1=?D2*ÃWJ@-YJKD�\l¿OD�Õ`ÍÆ:<89-$/<D�5`J®JKL%ÃrJ3-0JKD�\1À�:¥Ø¤ØÙL$2*D8$D�23×I-fÄuJ3:¥Lf5�-98Y-$:¥/1-$ÖÆ/<D*:<5`\l¿YÛ$J3ÅÆD�23D�:1Ã
ÃrLf47D�-fÄuJK:<Lf5Ý:<5'\ À J3Å>-YJ�23DÃKÍÆ/¥J3ÃO:<5#Ãr:<47:</1-02*Ö�D�Å>-98;:<L$2OE�:¥JKÅC2KD�ÃrÌ�DÄSJ�JKLpJ3ÅÆDµJK2@-05>ÃK:¥JK:<L$5
ÃWJ32KÍ>ÄSJKÍÆ23D¾MÚ-$5>=C8;:<Ä�Dµ8$D�2@Ã3-?H;æ°DI-0/1ÃrL�23DÕ`ÍÆ:<2KD�JKÅ>-0J)JKÅ>D�-$ÄuJ3:<L$5>ÃOÖ�D�DÕ`ÍÆ:<8Y-0/<D�5`JOE�:¨J3Å
2KD�ÃrÌ�DÄSJ�JKL�J3ÅÆD�23D�E.-02@=³ØÙÍÆ5�ÄuJK:<Lf5�NIH§æ°DÝÄ-05°JKÅ>D�5�=?D2K:<8$D7-�ÃK:<47ÌÆ/<D�2�47L;=ÆD�/ � _�L0Ø� Ö;×#-0ÈfÈ$23D�Èf-0JK:<5ÆÈIJKLfÈ$DSJ3ÅÆD�28�C*-�1B5? ��L0Ø*D�Õ`ÍÆ:<89-$/<D�5`J)ÃWJ@-YJKD�ÃSH�ÊU5�L0J3ÅÆD�2ÁEbLf23=ÆÃ�Û � _]:<Ã�-



Ãr:<47ÌÆ/<D�2Á47L?=?D�/�L$Ø � :¨ØbJKÅÆD2KD7D�Ñ?:<ÃrJ3Ãµ-AJK2@-05�ÃWØÙLf2K4�-0JK:<L$5#ØÙ23L$4 � JKL � _®J3Å>-YJ�Ì>2KD�Ô
ÃrD2K8fDÃ.J3ÅÆD�JK2@-05�Ãr:¥JK:<Lf5C-$5>=#2KDEO-$23=CÃrJK23Í>ÄuJ3ÍÆ2KDI-05>=#4�-$Ì>Ã�DÕ`ÍÆ:<8Y-0/<D5fJ)ÃrJ3-0JKDÃ�:<5 � J3L
JKÅÆDpÃK-$47DIÃrJ3-0JKD�:¥5 �W_ Û -05�=³DÕ`ÍÆ:<8Y-0/<D5fJ�-fÄuJ3:¥Lf5>ÃÁ:¥5 � JKLÝJKÅÆD7Ã3-047D%-fÄuJK:<Lf5³:<5 �W_ H
B)5AÎ¯ßÁàìÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4 ØÙ23L$4 � J3L � _�:<ÃbÃrÍ�Ä@ÅÝ-�J323-$5>ÃWØÙLf2K4�-0JK:<L$5 HYð>L$234�-0/</<×0ÛYEOD
=?DSÇ>5>D�:¨J)-fÃCV
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È^B)5�	��gq���l�`�l�`�l���r�������¢ÉØÙ23L$4 -$5°Î¯ßÁà � hbE.FHG5IJG"KLG"M�G5N!O�J3L
-057Î³ß�à � _^hqE�FÊ_.G"I�_%G)K
_%G"MJ_%G"N!_�O^:1Ã�-�ÃKÍÆ2.ËWDÄSJK:<L$5IØÙ2KLf4¯KëJKLJK
_�Ûf=?DSÇ�5ÆD=�Ö;×I-ÁJKÍ>ÌÆ/<D
L0ØOÃKÍÆ2.ËWDÄSJK:<L$5>Ã�E��^G�j1Ì f m \�n�F�o@O@Û E�:¥JKÅeÉ§ÉrÉ.\@G5];ËKËgh!É.�®É.\9Ë�G�Ì f É%]?ËKË@Û]E�ÅÆD2KDA��VÍFÎZÏFÊ_
-05>=�Ì f V}I f ZÐI�_��Ñ f¥Ò ØÙLf2�\JnpFOÛ�ÃKÍ>Ä@ÅAJKÅ>-0J+V

M _ É.�®É.\9Ë�G�Ì}f9É%]?Ë�G5�®É.\ _ ËrË¹hd�%É�\�G5]^G�á \ _ ä0�$Ó°� £�Ë5G$ÔU\@G5\ _ n'F�G"]AnpIgf ÉWâ9Ë
N _ É��®É.\9Ë5G)Ì f É%]?ËrË�hÕNpÉ.\@G"]?Ë�G$Ô$\!npFHG5]An'I f É.ÖfË

æ°D)Ä-0/</ � _?JKÅÆD������������������<�%B!�0��,3×}(�L0Ø � ÍÆ5>=?D2�É�HYæ±D�Í>ÃKDOJKÅÆD)ÃKÅÆL$2KJKÅ�-05>=8É]É�\�G5]?Ë
JKL�=?D�5>L0JKDAÉ§ÉrÉ�\�G5]?ËrË@H^ðÆ23L$4 ÄSLf5>=?:¥JK:<Lf5ìÉWâ9Ë�EODpÄ�-05±ÃKD�D�JKÅ>-0J�ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf5³Ì>-$:¥2@Ã�JKÅ>-0J
Å>-98$DpJ3ÅÆDAÃ3-047D7:<4�-0ÈfDpÍÆ5>=?D28ÉìÅ>-98$DpJ3ÅÆDAÃ3-047D7ÖÆ/<L?Ä@Þ³J323-$5>ÃK:¨J3:<L$5¯Ö�D�Å�-98`:<Lf2�:¥5 � Û
:�H D0H¥Û*J3ÅÆD¯Ã3-047D�ÌÆ23L$Ö>-$ÖÆ:</<:¨JW×±L$ØÁJ323-$5>Ãr:¥J3:¥5>ÈJ3L�-05;×ìÈf:<8$D�5ÜÖÆ/<L?Ä@Þ�L$Ø�ÃrJ3-0JKD�Ã7E�:¥JKÅÜJKÅ>D
ÃK-$47D7:¥4�-$È$D�ÍÆ5>=?D28�§H¹ØbL$5>=?:¥J3:¥Lf5wÉ�Ö$Ë�Ã3-9×?ÃµJKÅ�-YJIÃrJ3-0JKDSÔU-$ÄSJK:<L$5°Ì>-$:¥2@Ã�JKÅ�-YJIÅ�-98$DpJKÅ>D
ÃK-$47D�:<4�-$È$DµÍÆ5>=?D2gÉ³Å>-98$D�JKÅ>DIÃ3-047DµDSÑ?Ì�DÄuJ3D=�23D�E.-02@=¤H>ï.ÅÆ:1Ã)=ÆDSÇ>5Æ:¥J3:¥Lf5AL$Ø*-�Î³ß�à
ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4 /<D�-$=ÆÃ�JKL�J3ÅÆD³ØÙLf/</¥LYE�:<5ÆÈÒ=?D�Ç>5Æ:¥JK:<Lf5wL$Ø�DÕ`ÍÆ:<8Y-0/<D�5�ÄSD�L0Ø%ÃrJ3-0JKD�ÃA-$5>=
ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf5ÝÌ>-$:<23Ã�H

Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È�ó`J@-YJ3D�-$ÄuJ3:<L$5¯Ì�-0:<23Ã�É.\ ¿ G"] ¿ Ëµ-$5>=wÉ.\ À G5] À Ë�ncK -$2KDp(5ÙCÚ<�0/l,l*Û(C&�#�:¥Ø�JKÅ>D�23D
DSÑ?:1ÃWJ@Ã�-CÅÆLf47L$47Lf2KÌÆÅ>:<ÃK4WÉ°L0Ø � ÃKÍ>Ä@Å¯J3Å>-YJ�É§É.\ ¿ G"] ¿ ËJh¡É§É.\ À G5] À Ë@H®ó`J3-0JKDÃ¾\ ¿ -$5>=\ À nTFë-023DA("Ù+Ú<�0/l,l*-(+&^#�:¥Ø^:1Ë�ØÙLf2)D�8fD�23×�-$ÄuJ3:<L$5�] ¿ n'I�f)Ü�ÛÆJ3ÅÆD�23D�:1ÃO-$5�-$ÄuJ3:<L$5�] À npI�f�Ý
ÃrÍ>Ä@Å#J3Å>-YJpÉ.\ ¿ G5] ¿ Ë)-$5>=ÒÉ.\ À G"] À Ë�-023D�DÕ`ÍÆ:<8Y-0/<D�5`J�Û>-$5>=#:<:ÙËbØÙL$2�D8$D2K×C-$ÄuJ3:<L$5p] À n>Igf¥ÝYÛ
JKÅÆD2KDµ:1Ã�-05#-$ÄSJK:<L$5�] ¿ npIgf�Ü�Û�ÃKÍ>Ä@ÅAJKÅ>-0J%É.\ ¿ G5] ¿ Ë.-05�=°É�\ À G"] À Ë.-023D�D�Õ`ÍÆ:<89-$/<D�5`J�H

ï.Å`Í�Ã]J3ÅÆD�ÃrÍ>2%ËWD�ÄuJK:<Lf5��74�-$Ì>Ã]D�Õ`ÍÆ:<89-$/<D�5`J§ÃrJ3-YJ3DÃ^L0Ø � L$5`J3L�J3ÅÆD�ÃK-$47D�:<4�-0ÈfD�ÃWJ@-YJ3D
:¥5 � _�Û E�ÅÆ:</¥DiÌ}f�:1Ãµ-x�C#�,@#�(�4@(¥��(+&�4}(C&�#®4�-0ÌÆÌÆ:<5ÆÈAL0ØOJKÅÆD7-fÄuJK:<Lf5>Ã�:¥5 � Lf5fJ3L#:¥4�-$È$D
-$ÄuJ3:<L$5>Ãb:<5 � _�H>ðÆLf2�DSÑÆ-047ÌÆ/<D$Û`:¥ØHÉ�hYE.�^GCj1Ì}flm \JnpF�o�Ob:1Ã.-�ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4ÚØÙ2KLf4öJKÅ>D
È$23:<=ÆEbLf2K/1=AL0Ø�ð^:<È$ÍÆ23DÝâ`É�-fË�JKLÝJKÅ>-0J�L$Øbð^:¥ÈfÍÆ23D�âfÉ�Ö�Ë@Û¤JKÅ>D�5D�®É.IÁË�hÞ�®É%��Ë):1Ã)JKÅÆDpÃWJ@-YJ3D
4�-023Þ$D=8jlIJG5�8o):<5�ð^:<È$ÍÆ23D�â`ÉÙÖ�ËuHfB)/1ÃKL
Ì | É%ßIË�h�Ì � É%à¯Ë¹hÕßpÛlÌ | É.áGË�hRÌ � É�F*Ë¹hÕáåÛ
-05>=±ÃKL�L$5�H§B Ì�Lf/¥:1Ä�×�:¥5 � _L�0&�4lÚrB5(C�µ-CÌ�L$/<:1ÄS×³:<5 � -$5>=°JKÅÆDpØÙLf/</¥LYE�:<5ÆÈC=?DÃ3ÄS23:<Ö�D�Ã
ÅÆLYEÓJ3Lp=ÆD�23:¥8fD�ÃKÍ>Ä@Å#-05#:<5>=?Í>Ä�D=AÌ�Lf/<:<Ä�×0H

Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È®Ï]DSJ �W_ Ö�D�-05°:¥4�-$È$DIL0Ø � ÍÆ5>=?D2�ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4¢ÉehâE��^G�j1Ì}f m \'nF�o�OuH;ð>L$2�-05;×A\JnpFOÛ�Ì^ã ¿f É%]�_1Ëb=?D�5ÆL$JKD�Ã*J3ÅÆD�ÃKDSJ.L0Ø^-$ÄuJ3:<L$5>Ã*JKÅ>-0JOÅ>-98fD�JKÅ>DµÃ3-047D�:¥4�-$È$D]°_�n�I�_�@Ñ f�Ò ÍÆ5>=?D2�Ì f H Ï D�J�vÒÖ�D�-ÝÃWJ3L;Ä@Å�-$ÃrJK:1ÄµÌ�Lf/<:<Ä�×Ý:<5 � _�H�ï.Å>D�5Tvz*t� ��#�(54'#�� � :1Ã
JKÅÆD�Ì�L$/<:1ÄS×�v^ä ÃrÍ>Ä@ÅAJKÅ�-YJ�ØÙL$2)-$5;×�]An�Ì^ã ¿f É.]°_<Ë@Û^v^ä É.\@G"]?Ë¹hdv*É.�®É.\9Ë�G"]�_¥Ë"å�ææ Ì^ã ¿f É%]�_1Ëlææ H



ç¾��#�(3èYÊtJ�:<Ã§ÃrÍ�67Ä�:<D�5`J]J3Å>-YJ�w yl{�é3ê Ü~ Ñ y ¤ Ò v ä É�\@G"]?Ë�hRv*É��®É.\9Ë5G5]�_<ËuÛYÖÆÍ?J�EbDbÍ>ÃKD�J3ÅÆDO-$Ö�LY8fD
=?DSÇ>5>:¨J3:<L$5�J3Lp4�-0Þ$DÁJKÅ>D�/¥:¥Ø1J3D=AÌ�Lf/¥:1Ä�×�Í>5Æ:1ÕfÍ>D0H
ë¾ì Â�Ç^ílÂ°îðï^È§Ï D�J � _UhkE.F¹_%G5I�_%G)K
_%G"MJ_%G"N!_�O�Ö�D�JKÅ>D%:<4�-0ÈfD�L$Ø � hkE.F�G"IJG"KLG"M�G5NJO
ÍÆ5>=?D2*JKÅ>D�ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4¯É�h¯E��^G�j Ì f m \JnTF�o@O@H`ÊtØUv$��:1Ã�-$57L$Ì?J3:¥4�-$/?Ì�Lf/<:<Ä�×�ØÙL$2 � _ÙÛ
JKÅÆD5�v �ä :1Ã�-05CL$Ì?J3:¥4�-$/¤Ì�Lf/¥:1Ä�×IØÙLf2 � H ¿

ï.ÅÆD�Lf2KD4&â³D�ÃWJ@-0ÖÆ/<:1ÃKÅÆDÃpJ3Å>-YJ#-05«Î¯ßÁà Ä�-05«Ö�D°ÃrLf/¥8fD=wÖ;×èÃrLf/¥8;:<5ÆÈ±L$5>D¯L0Ø�:¥J@Ã
ÅÆL$47Lf47L$23ÌÆÅÆ:1Äµ:<4�-0È$D�ÃSH�ï§L#-fÄ@ÅÆ:<D�8fD�JKÅ>D747LfÃrJµ:<47Ì>-fÄuJÛ¤EODp5ÆD�D�=³J3L³=?D�23:<8$Dp-#Ãr4�-$/¥/¥Ô
DÃrJ�ÅÆLf47L$47Lf2KÌÆÅ>:<ÄI:<4�-0ÈfD7L0Ø)J3ÅÆDCÎ¯ßÁà^Û�:nH D$H¨Û�-05ë:<4�-0È$D7E�:¥J3ÅÒJKÅÆDC/<D-fÃWJ�5`Í>4IÖ�D�2IL0Ø
-$=?47:1Ã3Ãr:<ÖÆ/<D)ÃrJ3-YJ3DSÔU-$ÄSJK:<L$5AÌ>-0:<2@ÃSH?ï.ÅÆDµØÙL$/</<LYE�:<5ÆÈ%=?D�Ç>5Æ:¥JK:<Lf5�ØÙL$234�-0/<:<Ð�D�Ã®JKÅ>:<Ã.5>L0JK:<Lf5�H
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È�B�5�Î³ß�à � :1Ã�-��8�0&r�0�`,l*�	��g :¥ØbØÙLf2�D�8fD�23×³ÅÆLf47L$47L$23ÌÆÅÆ:1Ä%:¥4�-$È$D� _ÆL0Ø � ÛfJKÅÆD2KD�DSÑ?:1ÃWJ@Ã*-�ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4 ØÙ2KLf4 � _>JKL � H;B¯�8�0&r�0�`,l*��0��,3×}(bL$Ø�-$5
Î³ßÁà � :1Ã�-IÅ>L$47L$47Lf2KÌ>ÅÆ:1Ä.:¥4�-$È$DÁL0Ø � JKÅ�-YJ):1Ã.-0/1ÃrLp-�47:<5Æ:<4�-0/�Î¯ßÁà^H

ï.ÅÆD³47L?=?D�/Á47:<5Æ:<47:¥Ð�-YJ3:¥L$5ÒÌÆ2KLfÖÆ/<D�4 Ä�-05è5>LYE Ö�D¯ÃrJ3-0JKD=«-$Ã+Vµí3Ç>5�=Ó-Ò47:<5Æ:<4�-0/
:¥4�-$È$DOL0Ø�JKÅÆD�È$:<8$D5�Î³ß�à�îÆH;ó;:<5>Ä�DOJKÅÆ:1Ã*Ä-05pÖ�DÁÄSL$47Ì>Í?J3-0JK:<L$5>-$/</¥×�ÌÆ23L$ÅÆ:<ÖÆ:¥J3:¥8fD0Û9EbD.ØÙ23DSÔ
ÕfÍ>D�5`JK/<×�ÃKDSJrJ3/<D�ØÙLf2.-�23D-fÃrLf5>-0ÖÆ/<×�2KD�=?Í>Ä�D=�47L?=?D/nÛ`D8$D�5C:¥Ø]:¥JO:1ÃO5ÆL$J�-�47:<5Æ:<4�-0/�Î³ßÁà^H
ï.ÅÆ:1Ã�47:<5Æ:<47:¥Ð�-YJ3:¥Lf5.ØÙ23-$47D�EOL$23Þ�DSÑ;JKD5>=ÆÃ JKÅÆDO-0ÌÆÌÆ23Lf-fÄ@ÅÁÌ>2KLfÌ�L`ÃrD�=ÁÖ;×µß�D�-05%-$5>=�F�:<8Y-05
á é>Û ê änH ï.ÅÆD�×�D47ÌÆ/<LY×>�C#��3B5��,l�C#%�%B��C�����0�8Ú<*-,�#.�%�l&r��á¨â1Ö9ä�Lf5ÃrJ3-YJ3D�ÃKDSJ@Ã�L0ØOÎ¯ßÁàbÃ�-$5>=¯=ÆL
5ÆL0J�ÄSLf5>Ãr:1=?D2OÃrJ3-0JKD�Ôt-fÄuJK:<Lf57DÕ`ÍÆ:<8Y-0/<D�5>Ä�D0H`ÊtØ]EbD�23DÃrJK23:<ÄSJbÅÆLf47L$47Lf2KÌÆÅ>:<ÃK4�Ã§JKL�L$5Æ/<×�JKÅ>D
ÃWJ@-YJKD.ÃKDSJ�ÛYLfÍÆ2^-$ÌÆÌÆ23Lf-fÄ@Å�:<Ã]DÕ`ÍÆ:<8Y-0/<D�5`J J3L�J3ÅÆD�:<2@Ã :<5�J3D�234�Ã]L$ØÆJKÅÆDO23D=?Í>ÄSJK:<L$5�Ã]-$Ä@Å>:¥D8$D�=¤H
ï.ÅÆD�JKÅ>D�L$23DSJ3:1Ä�-0/�23DÃKÍÆ/¥J3Ã)DÃrJ3-0Ö>/¥:1ÃKÅÆD=Ý:<5#JKÅÆD:¥2)ØÙ23-$47D�EOL$23Þ7ÅÆL$/1=¤Û>E�:¥J3Å#ÃKÍÆ:¥J3-$ÖÆ/<Dµ47L;=?Ô
:¨Ç�Ä�-YJ3:<L$5>Ã�Û�:<5èL$ÍÆ2ÝØÙ23-$47D�EOL$23Þì-0/1ÃKLÆHOó?Ì�D�ÄS:¥Ç�Ä�-$/</¥×$Û*Ö;×w:<5>Ä�L$23Ì�Lf23-0JK:<5ÆÈ°L$ÍÆ2CDSÑ;J3D�5>=?D�=
=?DSÇ>5>:¨J3:<L$5>Ã�L$Ø�DÕ`ÍÆ:<8Y-0/<D5>ÄSD$Û EbDCÄ�-05ìDSÑ;JKD5>=ÒJ3ÅÆD�:<2I-$/<È$L$23:¥JKÅÆ4 ØÙL$2pÄSL$47Ì>Í?JK:<5ÆÈ�47:<5Æ:¥Ô
4�-0/ 47L?=?D/<Ã.L$Ø*Î³ßÁàbÃ.JKLAÄSL$47Ì>Í?JKD�47:<5Æ:<4�-0/�47L?=?D�/1Ã�-fÃ)=?DSÇ�5ÆD=³-$Ö�LY8fD0H>ò�47ÌÆ/<LY×`:<5ÆÈ
ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf5�DÕ`ÍÆ:<8Y-0/<D�5�ÄSD�-$/¥/<LYE)Ã�Í�Ã]J3L�-fÄ@ÅÆ:<D�8fD*È$23D-0JKD�2§2KD�=?Í>ÄSJK:<L$5�:<5I47L;=ÆD�/;Ãr:<Ð�D�JKÅ>-$5
Ì�L`ÃKÃK:<ÖÆ/<D�E�:¥J3Å³ß�D�-05³-05�=³F�:¥8Y-$5$ñ Ã�ØÙ23-$47D�EOL$23Þ�H>ð>L$2)D�ÑÆ-047ÌÆ/<D0Û?J3ÅÆD%Èf2K:1=?EOL$23/1=7:<5�ð§:<È$Ô
ÍÆ2KDÝâfÉ�-`Ë�:1Ã�:<232KD�=?Í>ÄS:<ÖÆ/<D�:¥Ø®EOD%Ä�L$5>ÃK:1=?D�2�ÃrJ3-0JKD�D�Õ`ÍÆ:<89-$/<D�5>Ä�Dµ-$/<L$5ÆD$HÆæ°D�-0/1ÃKL7DSÑ?ÌÆ/<:1ÄS:¥JK/<×
47L;=ÆD�/ ÃK×`4747D�JK23:<DÃ*L$Ø^Î³ß�à�Ã):¥5CL$Í>2.ØÙ23-$47D�EOL$23Þ�H

ò$ó ï ôUõUîcîcÂ°Æ+ílÅ.Â°öiÇ^÷
øYÁ�ùJö
æ°DOØÙL$234�-0/<:<Ð�D^J3ÅÆD.5ÆL0J3:¥Lf5�L0Ø�Î³ßÁà°ÃK×`4747D�JK23:<DÃ�D47ÌÆ/<LY×`:<5ÆÈ.Èf2KLfÍÆÌ�J3ÅÆD�Lf2KD�JK:1Ä*ÄSLf5>ÄSDÌ?J3Ã
-05>= ÃrÅÆLYE JKÅ>-0J�-$Ö>ÃrJK2@-$ÄuJ3:<5ÆÈìÃK×`4747D�JK23:<DÃ7:1ÃC-ëÃKÌ�D�ÄS:1-0/µÄ�-fÃrD°L0Ø%JKÅÆD±47:<5Æ:<47:<Ð-YJ3:<L$5
ÌÆ2KL?Ä�D=?ÍÆ23DµEbD�=?D8$D/¥LfÌ�D�=Ý-$Ö�LY8fD0H
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È.B�5ÜÎ¯ßÁà ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4ÐÉQh�E.�^G�j Ì}flm \�nYF�o@O�ØÙ23L$4 Î³ßÁà � hE.FHG5IJG)K
G"M�G"NJOÁJ3L#Î¯ßÁà � _¹hâE�FÊ_�G5I�_%G)K
_.G"MJ_%G"N!_ÛO�:<Ã�-$5�	��gÞ���+�l�`�l�����<����� ØÙ23L$4� J3L � _Æ:¨Ø¤-05>=�Lf5Æ/<×�:¨Ø$��-$5>=�Ì}fÛ°\JnpFOÛf-$2KDOÖÆ: ËWDÄSJK:<8$D$H � :1Ã®ÃK-$:<=%JKLµÖ�DJ���+�l�`�l�����<�%B
JKL � _*-$5>=°8`:1Ä�D�8fD�2@ÃK-ÆH B)5�Î³ß�à :1ÃrLf47L$23ÌÆÅÆ:1Ãr4 ØÙ23L$4 -$5ÒÎ³ßÁà � JKL�:¥J@ÃrD/¨Øb:<Ã�-$5,lÚ�#��l�`�l�����<�����ÚL0Ø � H
ÊU5fJ3ÍÆ:¥JK:<8$D/<×ILf5ÆD�Ä-05CÃrDDÁJ3Å>-YJ)-$Í?JKLf47L$23ÌÆÅÆ:1Ãr4�Ã�Ä-05CÖ�DµÍ>ÃKD=ÝJKLp=?D�ÃKÄ�2K:<Ö�D�ÃK×;4747DSJK23:<DÃ
:¥5�-�ÌÆ23L$ÖÆ/<D4 ÃrÌ�DÄ�:¥Ç�Ä�-0JK:<L$5�H?ÊU5CJKÅ>D�È$23:1=?EbLf2K/1=pD�Ñ?-$47ÌÆ/<DÁL$Ø®ð^:<È$Í>2KDpâ0Û�-I23DCú�DÄuJ3:<L$5CL0Ø
û ²®q`N�P$RWZYZ[<k�Z[�TWq`N�iQ�RWdeZ�_fk*TWqfN@ZRWN3V�k*Q�RWN�PfRWN3kUN@XYTWNu�IdeX�RWN3[�©�ü x�ýCþ ©



JKÅÆDpÃWJ@-YJ3DÃµ-0Ö�L$Í?J�JKÅ>D�ñÁò�ÔWó`æ =?:1-0ÈfL$5>-$/]-05�=¯-ÝÃKE.-0ÌÆÌÆ:<5ÆÈÝL0Øb-fÄuJK:<Lf5>Ã�ñ -05>=ò«-$5>=
L0Ø�-fÄuJ3:¥Lf5>Ãpóì-$5>=�æ :1Ã�-$5ë-$Í?JKLf47L$23ÌÆÅÆ:1Ãr4#H§ÊtJp:1Ã�D-fÃr×±J3LÒÃrDDÝJ3Å>-YJpJKÅ>:<Ã�4�-$ÌÆÌÆ:<5ÆÈ
Ä�-0ÌÆJKÍÆ23DÃOJ3ÅÆD�DÕ`ÍÆ:<8Y-0/<D�5�ÄSDÁ=Æ:<Ã3ÄSÍ�ÃKÃKD=ÝD-023/<:<D�2H

Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È¥ï.ÅÆD�ÃKDSJ%L$Ø)-0/</�-0ÍÆJKL$47Lf2KÌ>ÅÆ:1Ãr4�ÃÁL0Ø)-05�Î¯ßÁà � Û®=?D�5>L0JKD�=ÒÖ;×B�Í?J � Û
ØÙL$234�Ã -�È$23L$Í>Ì�Í>5>=?D�2^ÄSLf47Ì�L`Ãr:¥JK:<Lf5�L0Ø?ÅÆLf47L$47Lf2KÌÆÅ>:<ÃK4�Ã�H3ï.ÅÆ:1Ã Èf2KLfÍÆÌµ:1Ã¤JKÅÆD���ul���`(+#.��u×��)��Ú1�ÝL0Ø � H

Ï DSJ
ÿ±Ö�D�-�ÃKÍÆÖÆÈ$23L$Í>Ì�L0Ø§B�Í?J � =?D�5ÆL$JKD�=�Ö;×�ÿ��ÜB)Í?J � HÆï.ÅÆDµÃrÍÆÖ>È$23L$ÍÆÌ�ÿ°:<5>=ÆÍ>ÄSD�Ã
-7Ì>-02KJK:¥J3:¥Lf5����CL$Ø�K!V�á¥É.\l¿1G5]<¿�Ëtä�� � h á¥É.\1À�G"]�ÀËUä0� � :¥Ø*-05>=#Lf5Æ/<×A:¥Ø®JKÅ>D�23D�DSÑ?:1ÃWJ@Ã�ÉxnDÿ
ÃrÍ>Ä@ÅëJKÅ�-YJ�É§É.\ ¿ G5] ¿ Ë�h É�\ À G"] À Ë@HOó;:<5>Ä�DTÿG:1Ãp-ÒÃrÍÆÖ>È$23L$ÍÆÌ�Û®J3ÅÆ:1Ãp:¥47Ì>/¥:<D�Ã�JKÅ�-YJ7JKÅ>D�23D
DSÑ?:1ÃWJ@Ã�ÉUã ¿ nTÿìÃrÍ>Ä@ÅAJKÅ�-YJ�ÉUã ¿ É�\1ÀlG"]�À�Ë�hGÉ�\ ¿lG"]�¿�Ë@H
ë¾ì Â�Ç^ílÂ°î���È$Ï]DSJXÿ��ÜB)ÍÆJ � Ö�Db-.È$23L$ÍÆÌ�L0Ø?-0Í?J3L$47Lf2KÌÆÅ>:<ÃK4�ÃÆL$Ø � hYE.FHG5IJG)K
G"M�G"NJOuH
ï.ÅÆD�23DµDSÑ?:1ÃWJ@ÃO-�ÅÆLf47L$47Lf2KÌÆÅ>:<ÃK4¡É��ÝØÙ23L$4 � JKL7ÃKL$47D � _ÙÛ�ÃKÍ>Ä@ÅAJKÅ>-0J�JKÅÆDµÌ>-$2rJ3:¥JK:<L$5
:¥5�=?Í>ÄSD�=ÝÖ;×�É�� Ûr�
	 � Û>:1ÃbJKÅ>D�ÃK-$47DÁÌ>-$2rJ3:¥JK:<L$5Ý-fÃL� � H
ï.ÅÆDp:¥4�-$È$D�L$Ø � ÍÆ5�=?D�2iÉ � :<Ã�Ä�-$/</¥D�=CJKÅÆDAÿs�¥�)(54lÚrB5(54'�0�`,+×°(�L0Ø � -05>=:¥Ø�v � :1ÃÁ-$5
L$Ì?J3:¥4�-$/®Ì�Lf/¥:1Ä�×�ØÙL$2%ÃKL$47D`ÿ]Ôn23D=ÆÍ>ÄSD�=±:¥4�-$È$DIL0Ø)Î³ß�à � Û]JKÅ>D�5ev$�ä :<Ã�-$5±L$Ì?J3:¥4�-$/
Ì�Lf/¥:1Ä�×¯ØÙLf2 � H�ðÆ23DÕ`ÍÆD5fJ3/<×J3ÅÆD#B)Í?J � Ôn23D=?Í�ÄSD=�47L;=ÆD�/OL0ØÁ-$5ìÎ³ß�àÚ:1Ã%-47:<5Æ:<4�-0/
:¥4�-$È$D$H>æ±D�Ä�-05¯J3-$Þ$Dp-$=?8Y-05`J@-0È$D�L0Ø.ÃWJ32KÍ�ÄuJKÍ>2KD�:<5ÆÅÆD�23D�5`Jµ:<5-#Ãr×;4747D�JK23×AÈf2KLfÍÆÌ-$5>=
JKÅÆD�:<5>=?Í�ÄSD=AÌ>-$2rJ3:¨J3:<L$5�:<5#=?D�8fD�/<L$ÌÆ:<5ÆÈIDC6�ÄS:<D5fJ.47:<5Æ:<47:<Ð-YJ3:<L$5p-0/<È$Lf2K:¥JKÅ>4�ÃSH

çÁÍÆ23Ã§:1Ã^5ÆL0J®JKÅ>DbÇ�23ÃrJ�EbLf2KÞ�JKL�ÃrJKÍ>=Æ×%Ãr×;4747D�JK23:¥D�Ã�L0Ø¤Î³ß�à�Ã�H��¤:¥5>Þ$D�8;:1Ä@Å�-05�=I,.-0/1Ä@Å
ájâ1�Yä =?DSÇ�5ÆD�ÃK×;4747DSJ32K:<DÃ*D�47ÌÆ/<LY×;:<5ÆÈ�DÕ`ÍÆ:<8Y-0/<D�5�ÄSD)23D�/1-YJ3:<L$5>Ã�Lf5�J3ÅÆD�ÃWJ@-YJKD�Ôt-fÄuJ3:¥Lf57Ì>-0:<2@Ã
L0Ø�-05�Î¯ßÁà^H*ï.ÅÆD×°=?L5ÆL0J�4�-0ÞfD�ÄSL$5>5ÆDÄSJK:<L$5>Ã�JKL¯Èf2KLfÍÆÌ°JKÅÆDL$23DSJ3:<ÄÝÄSL$5�ÄSD�ÌÆJ3Ã�Lf2�J3L
47:¥5>:¥47:<Ð�-YJK:<Lf5A-0/<ÈfL$23:¨J3ÅÆ4�Ã�H�ï.ÅÆD�×ÃrÅÆLYEÚJKÅ>-0JµJKÅÆD7LfÌ?JK:<4�-0/®-$ÄSJK:<L$5ÆÔn8Y-0/<ÍÆD�ØÙÍÆ5>ÄuJ3:<L$5°L0Ø
-ÒÃr×;4747DSJ32K:1ÄAÃr×?ÃrJKD�4 :1Ã�Ãr×;4747D�JK23:<ÄA-05>=ÜÃKÍÆÈ$ÈfDÃrJpJKÅ>-0J�JKÅÆD-$ÄuJ3:<L$5?Ôt8Y-0/<ÍÆD�ØÙÍ>5>ÄuJ3:¥Lf5
D�5`JK23:<DÃÁÖ�D7=?ÍÆÌ>/¥:1Ä-YJKD�=¤H�ï.ÅÆD�×³-$/<ÃKLAÃrJKÍ�=?×³:<5ÃKL$47D�=?DSJ@-0:</^ÃK×;4747DSJ32K:<DÃ�JKÅ>-0J�-$2K:1ÃKD%:<5
4IÍÆ/¥J3:¨ÔU-0ÈfD�5`JbÃK×?ÃWJ3D�4�Ã�H

 ������;^»?Â���Â����]¾��eºÁ»;Âr½*º�¼
ÊtJO:1Ã*L$Ø1JKD5�JKÅ>DÁÄ�-fÃrD�JKÅ>-0JOÖ�L0J3ÅÝÄSLf5>=?:¥JK:<Lf5>Ã�L0Ø^-�ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4 =?L%5>L0JbÅ>L$/1=pØÙL$2bJKÅ>D
D�5`JK:<23D¾KÚÃKÌ>-$Ä�D�L0Øb-$5¯Î³ß�à«Ö>Í?J�Lf5Æ/<×ALY8fD�2ÁÌ>-02KJ3ÃÁL0Ø*:¥J�H�ðÆLf2ÁD�ÑÆ-047ÌÆ/<D0Û�ÄSL$5�Ãr:1=?D2)JKÅ>D
ÌÆ2KLfÖÆ/<D�4 L0Ø�5>-98;:<Èf-YJ3:<5ÆÈ%:<5#JKÅ>D�È$23:1=?EbLf2K/1=ÝD�5;8;:¥23L$5>47D�5`J.ÃKÅÆLYE�5#:<5³ð^:¥ÈfÍÆ23DJÖ>É�-`Ë@H�ï.Å>D
È$Lf-$/�:1ÃOJKL7Ö�D�:<5ÝJ3ÅÆD�ÄSD5fJ323-$/]ÄSLf2K23:1=?L$2.-YØ1J3D�2)Ä�L$/</<DÄuJ3:<5ÆÈI-$/¥/¤J3ÅÆD�L$Ö�ËWDÄuJ@Ã�:<5ÝJ3ÅÆD�EOL$23/1=¤H
Bå47Lf2KDIÄSL$47Ì>/¥D�JKD%=ÆDÃ3ÄS23:¥ÌÆJK:<L$5�L$Ø*JKÅÆD�J@-$ÃKÞ�:<ÃÁÌÆ23LY8;:<=ÆD=#:<5ó;D�ÄuJK:<Lf5¯éÆH<â0H�ï.ÅÆD�D�5`JK:<23D
È$23:<=ÆEbLf2K/1=�-fÃ]ÃKÍ>Ä@Å�:1Ã :<232KD�=?Í>Ä�:¥Ö>/¥D$HS,bÍÆJ^D�-$Ä@Å�L0Ø?J3ÅÆD�23L;L$4�Ã�:<5µJ3ÅÆD�EOL$23/1=�-$2KD�DÕ`ÍÆ:<8Y-0/<D�5`J
JKL�L$5ÆDµ-05ÆL$JKÅÆD2�-05>=AÃr:<47ÌÆ/<D.JK2@-05�ÃWØÙLf2K4�-0JK:<L$57ÃKÍ>Ä@ÅA-fÃb23DCú�DÄuJ3:<L$5>Ãb-05>=Ý2KL$J3-YJ3:<L$5>Ã�4�-0Ì
JKÅÆD4 L$5`JKLÁD-fÄ@Å%L0J3ÅÆD�2HYï.Å`Í�Ã§EOD.Ä�-05�ÄS23D-0JKDb-7í@Ì�-02KJK:1-0/1îOÅÆL$47Lf47L$23ÌÆÅÆ:1Ä^:<4�-0È$D�L0ØÆJ3ÅÆ:1Ã
D�5;8;:¥23L$5>47D�5`J�Û�ÃrÅ>LYE�5°:<5±ð^:¥ÈfÍÆ23D�Ö>ÉÙÖ�ËuÛ§E�:¥JKÅJKÅÆDÝÅÆL$47Lf47L$23ÌÆÅÆ:1Ä�ÄSLf5>=?:¥JK:<Lf5>Ã�Å>L$/1=?:<5ÆÈ
L$5Æ/<×IØÙL$2bJKÅÆD�ÃWJ@-YJKD�Ã�:<57J3ÅÆD�2KL;L$4�Ã�-05>=75>L0Jb:<57J3ÅÆDÁÄ�L$232K:1=?Lf2�H`ï.ÅÆDÁÃrJ3-0JKDÃb:<57E�ÅÆ:1Ä@Å7JKÅ>D
ÅÆL$47Lf47L$23ÌÆÅÆ:1Ä]Ä�L$5>=?:¥J3:¥Lf5>Ã¤=?L)5ÆL$J]ÅÆLf/<=�ÈfDSJ 4�-0Ì>Ì�D�=�JKL)-IíSÄ�-YJ@Ä@Å�-0/</1îb-$Ö>ÃrLf2KÖ>:¥5>ÈOÃrJ3-0JKD0Û
ÃrÅÆLYE�5C-$Ã.-�=Æ-023Þ7LY8Y-0/nH;B�/</¤-fÄuJ3:¥Lf5>Ã�ØÙ2KLf4öJKÅÆD�ÃrD�ÃrJ3-0JKDÃOÈfDSJ.4�-0ÌÆÌ�D=ÝJKLp-05#-0Ö>ÃKL$23ÖÆ:<5ÆÈ



-$ÄuJ3:<L$5³:<5JKÅÆDp:<4�-0ÈfD%Î³ß�à^H]ðÆL$234�-0/</<×ÝEOD7Ä�-$5=?D�Ç>5ÆD7-CÌ>-02KJK:1-0/^ÅÆLf47L$47L$23ÌÆÅÆ:1ÃK4 -fÃ
ØÙL$/</<LYE)ÃCV
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�È¥B��r,l�C#.�%,l*�	��g����l�`�l�`�l���r������� ØÙ23L$4 � h=E.FHG5IJG)K
G"M�G"NJO)JKL �W_ hE.FÊ_��'j��^o°G5I�_��pj��Êo°G"K
_��pj?É��<G �®Ë)o�G"MJ_%G"N!_ÛOO:1Ã�-pÃKÍÆ2%ËWD�ÄuJ3:¥Lf5�ØÙ23L$4bK«J3L8K
_��pj?É!��G �®Ë)o`Û
=?DSÇ>5>D=pÖ;×%-�JKÍ>ÌÆ/<D�L0Ø�ÃrÍÆ2.ËWDÄSJK:<L$5�Ã¹É�hqE��^G�j1Ì f m \JnpF�o@O@Û$E�:¥JKÅAÉ§É.\@G"]?Ë¹hÚÉ.�®É�\�Ë�G�Ì f É.];ËKË@Û
E�ÅÆD�23D¾�pV°FeZ F¹_��pj"�^oI-05>=�Ì f V}I f ZÐI�_�@Ñ f¥Ò ØÙL$2�\JnTFOÛ>ÃKÍ>Ä@ÅAJKÅ>-0J+V

M _ É��®É.\9Ë5G)Ì f É%]?Ë5G��®É.\ _ ËrË�hz�%É.\@G"]^G9á \ _ ä � Ó � £ Ë�G$Ô$\Jn'� ã ¿ É.F _ Ë�G5\ _ npFHG"]�n�I f É%7`Ë
M _ É!�<G#�¹G �>ËshGâ%$ [ ÉÙé;ËN _ É.�®É�\�Ë�G�Ì}fYÉ.]?ËrË�hdN�É�\@G"]?Ë5G$ÔU\!np� ã ¿ É�F _ Ë5G"]�npI�f É�ãfË

æ°DCÄ�-0/</ � _*JKÅÆDA��,��C#%�%,�* ÅÆL$47Lf47L$23ÌÆÅÆ:1Ä�:<4�-$È$DpL0Ø � ÍÆ5>=?D28É H^ï.ÅÆDCÃWJ@-YJKD&�Ò:1Ã�-$5
-0Ö>ÃKL$23ÖÆ:<5ÆÈ7ÃWJ@-YJ3D%:<5 � _]E�:¥J3Å�L$5ÆD%-fÄuJ3:¥Lf5'�ìJ3Å>-YJÁJK2@-05>ÃK:¥JK:<L$5�ÃOJKL(�³E�:¥J3Å�ÌÆ2KLfÖ>-0Ö>:¥/<:¥JW×
â0H*ï.ÅÆDCÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4 Ä�L$5>=Æ:¨J3:<L$5>Ã%ÅÆL$/1=ÒLf5Æ/<×¯ØÙLf2�ÃrJ3-0JKDÃIJ3Å>-YJ7=?L°5ÆL0Jp4�-0Ì±J3L)�¤H
B)/</�J3ÅÆD#-$ÄuJ3:<L$5>Ã�:<5ìÃrJ3-0JKD�Ã�J3Å>-YJ�4�-0Ì±JKL*�¤Û�4�-0Ì±J3L)��H�Ï]:¥Ø1JK:<5ÆÈ³Ì�L$/<:1ÄS:<DÃ�=ÆDSÇ>5ÆD�=�:<5� _)×;:<D�/1=ìÌ�L$/<:1ÄS×�ØÙ23-$È$47D�5`J@Ãp:¥5 � ÛOE�:¨J3Åè-$ÄuJ3:<L$5ÜÌÆ23L$Ö>-$ÖÆ:</¥:¥J3:¥D�Ã%ÃKÌ�D�ÄS:¥Ç>D�=ëLf5Æ/<×�ØÙLf2
D�/<D�47D5fJ@Ã :<5�J3ÅÆD�ÃrÍÆÌ>Ì�Lf2rJ®L0Ø�É ÛY:nH D$H¨Û�É$ã ¿ É%K
_<ËuHYÊU5Ið^:<È$ÍÆ23D�Ö?Û"��ÄSLf2K23DÃKÌ�Lf5>=ÆÃ JKLÁJKÅÆD.ÃWJ@-YJ3D
2KDÌÆ2KD�ÃrD5`JKD=I-$Ã�-�ÖÆ/1-$Ä@ÞµLY8Y-0/Æ-$5>=+��:1Ã§:<5>=Æ:<Ä-YJ3D=�Ö;×�J3ÅÆD)ÃrLf/<:<=%-0232KLYEµHYB)/</ÆÃrJ3-YJ3DSÔU-$ÄSJK:<L$5
Ì>-0:<2@ÃSÛ;E�:¥JKÅ�J3ÅÆD�ÃrJ3-YJ3D�Ä�L$47Ì�L$5ÆD5`JO:<5�J3ÅÆD�ÄSLf2K23:1=?L$2Ûf4�-$Ì7JKL�É!��G �®ËOÍÆ5>=?D2.JKÅÆDµÌ>-$2rJ3:<-$/
ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4#H�æ°DCÄ�-$5ÒDSÑ;JKD5>=�Î³ß�à 47:<5Æ:<47:<Ð-0JK:<L$5�-0/<ÈfL$23:¨J3ÅÆ4�ÃÁJKL�Ç�5>=ÒÌ>-$2rJ3:<-$/
ÅÆL$47Lf47L$23ÌÆÅÆ:1Ä�:<4�-$È$DÃ®Ö;×7ÃKÍÆ:¥J3-0Ö>/¥×%2KD�ÃWJ32K:1ÄuJ3:<5ÆÈ�JKÅÆDµÃrD�-02@Ä@Å�ØÙL$2OÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4�Ã]JKLI-
ÃrÍÆÖ�ÃrD�J)L0ØXKµH�çÁ5ÆD�-0ÌÆÌÆ23Lf-fÄ@Å�J3LpJ3-0Þ;:<5ÆÈp-$=?8Y-$5fJ@-0ÈfDÁL$Ø§Ì>-$2rJ3:<-$/¤ÅÆL$47Lf47L$23ÌÆÅÆ:1Ãr4�Ã*:<ÃbJ3L
ÄSL$4�ÖÆ:<5ÆDÁL$ÍÆ2�47:<5Æ:<47:<Ð-0JK:<L$5IØÙ23-$47D�EOL$23ÞIE�:¥J3ÅCÅ>:¥D23-$23Ä@Å>:<Ä-0/Æ/<D�-0235Æ:<5ÆÈI-$ÌÆÌÆ23Lf-$Ä@Å>DÃ�H

ï.ÅÆDx�"�$#%�%��&��!�5�),l�`(-,����)?Ý:<ÃI-�ÅÆ:<D�2@-02@Ä@ÅÆ:1Ä�-$/®/¥D�-0235Æ:<5ÆÈCØÙ23-$47D�EOL$23Þ³:<5`JK23L;=ÆÍ>ÄSD�=Ö;×
ó;Í?JrJ3L$5�Û�à*23DÄ�ÍÆÌ�-05�=ìó;:<5ÆÈ$ÅÓá¨â �9ä�H*çÁÌ?JK:<Lf5>Ã%-$2KDpJ3D�47Ì�L$2@-0/</<×³DSÑ;JKD5>=?D�=�-$ÄSJK:<L$5>Ã�JKÅ>-0J
J3-0ÞfDp4IÍÆ/¥J3:¥Ì>/¥D%JK:<47DpÃWJ3D�Ì>ÃµJ3L�ÄSL$47Ì>/¥D�JKD$H�BöÄ�/1-$Ã3ÃÁL$ØOLfÌ?JK:<Lf5>ÃSÛ�Þ;5ÆLYE�5±-$ÃAíSÃrÍ>Ö?ÔnÈfLf-$/<î
L$Ì?J3:¥Lf5>Ã�Û?-$2KDµ=?D�Ç>5ÆD=C-$Ã.Ì�L$/<:1ÄS×�ØÙ2@-0Èf47D�5`J3Ã�JKL7-$Ä@Å>:¥D8$D�-pÄ�D�2KJ3-0:<5CÃrÍÆÖÆÔnÈfLf-0/�L$2�-fÄ�ÄSLf4pÔ
ÌÆ/<:<ÃKÅë-±Ä�D�2KJ3-0:<5wÃrÍÆÖÆÔ�J@-$ÃKÞ«ájâé0änH�ðÆ23DÕ`ÍÆD5fJ3/<×0Û*ÃrÍ>Ö?ÔnÈfLf-$/OLfÌ?JK:<Lf5>ÃpÃK-0JK:1ÃWØÙ×±J3ÅÆD³Î³-$2KÞfLY8
ÌÆ2KLfÌ�D2rJW×°-05>=°J3ÅÆD�LfÌ?JK:<L$5±Ì�L$/<:1ÄS×�:1Ã�=?D�Ç>5ÆD�=�-$Ã�-#4�-$Ì°ØÙ2KLf4 ÃKL$47D7ÃKÍÆÖ>ÃKDSJ%L$Ø�K J3L
-$ÄuJ3:<L$5ÒÌÆ23L$Ö>-$ÖÆ:</<:¨J3:<DÃ�H�ÊU5wÃrÍ>Ä@ÅÒ:<5>ÃrJ3-$5>ÄSD�Ã�:¥JI:1Ã%Ì�L`ÃKÃK:<ÖÆ/<DpJKLÃKÌ�DÄS:¥ØÙ×JKÅÆDAJKÅ>DC=?D�Ãr:<23D=
ÃrÍÆÖÆÔnÈfLf-0/�L$Ø§J3ÅÆD�L$ÌÆJK:<L$5#-05>=AJ3L7:¥47Ì>/¥:1Ä�:¨J3/<×I=?D�Ç>5ÆDµJKÅ>D�L$Ì?J3:<L$5CÌ�Lf/¥:1Ä�×�-$ÃOJKÅ>D%ÃrLf/<Í?JK:<L$5
JKL�-05e�"�$#%�%��&>	��gbH

ï.ÅÆDpL$Ì?J3:¥Lf5Î³ß�à ÄSLf2K23DÃKÌ�Lf5>=?:<5ÆÈ7J3L�-CÃKÍÆÖ?ÔtÈ$L`-0/^L$Ì?J3:<L$5D« :1Ã�È$:<8$D5³Ö;× �/. hE.FÊ_��'j��^o°G5I�_0�pj%��o�G)K
_%G"MJ_%G"N . O@Û�E�ÅÆD�23D¾FÊ_UPdFOÛÆ:1ÃOJKÅ>D%ÃWJ@-YJ3DÃ�:<5CE�ÅÆ:1Ä@ÅÝJ3ÅÆD�L$Ì?J3:<L$5
Ì�Lf/¥:1Ä�×¯5ÆDD=ÆÃ�JKL¯Ö�DA=ÆDSÇ>5ÆD�=¤Û1�¤Û®:1Ã�-$5ì-0Ö�ÃrLf2KÖÆ:<5ÆÈ�ÃrJ3-0JKD�23D�ÌÆ23DÃKD�5`J3:¥5>ÈAJ3ÅÆDAÃrJ3-0JKD�Ã%:<5F32iFÊ_�ÛlI�_�hÕI�ÛlK
_�hÎj?É�\�G5]?Ë+m¨É.\@G"]?Ë�n'KLG5\Jn'FÊ_0o4�
jÆÉ!�<G#�^Ë"o`Û@MJ_tÉ.\@G5]rG�\1_¥Ë¹hÕM7É.\@G"]^G�\3_<Ë@Û
:¨Ø)É�\�G5]?Ë
nTK
_�Û$\3_HnxF¹_ÙÛ$MJ_�É��<G ��G5�>ËLh â$Û�-$5>=pMJ_�É�\@G"]^G5�>ËLh w f ¤76{}£ ¤ M7É�\�G5]^G5\1_¥Ë�ØÙL$2�-$/</
É.\@G"]?Ëµ:<5DK
_�-05�=eN . :1Ã�-#23D�E.-02@=³ØÙÍÆ5�ÄuJK:<Lf5±Ä@Å>LfÃKD�5±=?D�Ì�D�5>=Æ:¥5>È�L$5°JKÅÆDAÃrÍÆÖÆÔ�J@-$ÃKÞx«
2KDÌÆ2KD�ÃrD5`J3Ã�HYæ°D)23DSØÙD2�JKL�JKÅÆD�ÃrJ3-0JKD�Ã�:<5�E�Å>:<Ä@Å�J3ÅÆD)L$ÌÆJK:<L$5pÌ�L$/<:1ÄS×�:1Ã*=?D�Ç>5ÆD=�Û�F _ :¥5�J3ÅÆ:1Ã
Ä�-$ÃKD0Û?-$ÃbJ3ÅÆD�4}�l�`,l�0&7L$Ø JKÅÆD�L$ÌÆJK:<L$5�H`æ±D�Ä-05A-$/1ÃrL�/<D�-0235pJKÅÆDµL$ÌÆJK:<L$57Ì�L$/<:1ÄS×�L$5Æ/<:<5ÆD)Ö;×
/¥D�-0235Æ:<5ÆÈp-�ÃrLf/<Í?JK:<L$5AJKL�JKÅÆDIL$Ì?J3:¥Lf5�Î³ßÁà^H�ó;Í>Ä@Å³-$5³-0ÌÆÌÆ23Lf-fÄ@Å#:<Ã)Ì>-02KJK:1ÄSÍ>/<-$2K/<×pÍ>ÃKDSØÙÍÆ/
E�ÅÆD�5#ÃrÍ>Ö?ÔnÈfLf-$/<Ãb-023DµD-$ÃK×pJKLp:1=?D5fJ3:¥ØÙ×�Ö>Í?J�=?D�8fD�/<L$Ì>:¥5>È�Ì�Lf/<:<Ä�:<DÃ�J3L7-$Ä@ÅÆ:<D�8fDÁÃKÍ>Ä@ÅAÃKÍÆÖ?Ô
È$Lf-$/1Ãb-$2KDµ5ÆLf5?Ô�J32K:<8;:1-0/nH

ÊU5èJKÅÆDÈ$23:1=?EbLf2K/1=ì:¥5Óð^:<È$Í>2KD>Ö>É�-fËuÛO-$5ÓL$Ì?J3:<L$5wJKÅ>-0JC-fÄ�ÄSLf47ÌÆ/<:1ÃrÅÆD�ÃIJKÅÆD¯J3-$ÃKÞwL0Ø
ÄSL$/</<DÄSJK:<5ÆÈ�-057L$Ö�ËWDÄuJ�-$5>=p/<D-98;:<5ÆÈ�23L;L$4 â�Ä�-$5�Ö�D�=?D�Ç>5ÆD�=7-$Ã*-�ÃKL$/<Í?J3:<L$5�J3L�JKÅ>D�Î³ß�à



:¥5Óð^:<È$Í>2KDxÖ>ÉÙÖ�ËuÛOE�:¥J3ÅèJKÅÆD°-0ÌÆÌ>2KLfÌÆ2K:1-0JKD#2KDEO-$23=wØÙÍ>5>ÄuJ3:¥Lf5�H�æ±D±Ä�-05Ó=ÆDSÇ>5ÆD±ÃK:¥47:</1-02
L$Ì?J3:¥Lf5>ÃÁØÙL$2µD-fÄ@ÅL$Ø�J3ÅÆD72KL;Lf4�Ã�:<5³J3ÅÆD7EOL$23/<=�H¤ð>L$234�-0/</<×ÝEODp=ÆDSÇ>5ÆD7-#Î³-$2KÞfLY8#ÃKÍÆÖ?Ô
È$Lf-$/¤L$Ì?J3:¥Lf5C-fÃOØÙL$/</<LYE)ÃCV
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�ÈIB Î³-$2KÞfLY8«ÃKÍÆÖ?ÔtÈ$Lf-$/%LfÌ?JK:<L$5 L$ØÝ-05ÚÎ³ß�à � :1Ã¯=ÆDSÇ>5ÆD�=GÖ;×¯« hE �/. G�¬LG�®�OuÛOE�Å>D�23D`¬ P Få:1Ã�JKÅ>D³:<5Æ:¥JK:1-YJ3:¥Lf5ìÃKDSJÝL$ØÁJ3ÅÆD³L$ÌÆJK:<L$5�Û�®âV�FbZ á [<G�âSä�Û
:<Ã%JKÅ>DÝJ3D�2347:¥5�-YJK:<Lf5¯ØÙÍÆ5�ÄuJK:<Lf5ë-05�= �/. h E.FÊ_��cj"�^o°G5I�_���j%��o�G)K
_�G"MJ_%G"N . O%:<Ã%JKÅ>D
L$Ì?J3:¥Lf5AÎ³ß�à^H
ï.ÅÆD�L$ÌÆJK:<L$5#Ì�L$/<:1ÄS×AvÒ:1Ã�LfÖ?J3-$:¥5>D=CÖ;×CÃKL$/<8;:<5ÆÈ �/. Û�J32KD�-YJK:<5ÆÈp:¥JÁ-fÃ�-05�DÌÆ:1ÃrL?=?:1ÄÁJ3-fÃrÞ
ájâ ê ä;E�:¨J3Å�JKÅ>DbÌ�LfÃ3Ãr:<ÖÆ/<D�:<5Æ:¥JK:1-$/$ÃWJ@-YJ3DÃ§L0Ø?JKÅ>DbDÌÆ:1ÃrL?=?D�Ã È$:<8fD�5�Ö;×�¬-05�=µJKÅÆDbJKD2K47:<5>-0JK:<L$5
L0Ø®D-$Ä@ÅAD�ÌÆ:1ÃKL?=?D�=?DSJ3D�2347:¥5>D=�Ö;×7J3ÅÆD�L$ÌÆJK:<L$5$ñlÃbJKD2K47:<5>-0JK:<L$5pØÙÍÆ5�ÄuJK:<Lf5A®�H

B�ÃÁ:<Ã�D�8;:1=?D�5`JÛ�J3ÅÆDILfÌ?JK:<Lf5³Î³ßÁà � . :1Ã�-�Ì>-$2rJ3:<-$/ ÅÆLf47L$47L$23ÌÆÅÆ:1ÄÁ:<4�-0È$D�L$Ø*JKÅ>D
Î³ßÁàRE�FHG"I¾G)KLG5M�G"N . O@Û0E�:¥JKÅ%JKÅÆD.ÖÆ/<L?Ä@Þ?Ã]L$ØÆJKÅ>DO:<5>=ÆÍ>ÄSD�=�Ì>-$2rJ3:¨J3:<L$5�L0Ø^KìÖ�D�:<5ÆÈ�47L`ÃWJ3/<×
Ãr:<5ÆÈf/¥D�JKLf5>ÃSH¤ï.ÅÆD7L$5>D�Ö>/¥L?Ä@ÞCJKÅ�-YJ�:1Ã�5ÆL0J�-#Ãr:<5ÆÈf/<DSJKLf5¯ÄSLf5`J3-0:<5>Ã�-0/</^JKÅ>D�ÃWJ@-YJKD�Ã�5ÆL0J�:<5FÊ_ÙH^æ±DAÄ�-$5ì-0Ì>ÌÆ/<×¯L$Í>2I47:<5Æ:<47:<Ð-0JK:<L$5�47D�JKÅÆL?=ÆÃ%2KD�=?Í>ÄSD�JKÅÆDAL$Ì?J3:¥Lf5�Î³ß�àGØÙÍÆ2KJKÅÆD2�H
ï.ÅÆ:1Ã�-0/</<LYE)ÃbÍ�Ã.JKL�-$Ö>ÃWJ323-fÄuJ�-9E.-9×72KD�=?ÍÆ5>=>-05>Ä�×Ý:<5CJKÅÆD�LfÌ?JK:<Lf5C=?D�Ç>5Æ:¥JK:<Lf5C-$5>=#=?D�23:<8$D
-�47L$23D�ÄSLf47Ì>-$ÄSJ%=?DSÇ>5>:¨J3:<L$5°ØÙL$2%JKÅÆD�LfÌ?JK:<Lf5�H]æ±DÝ23DSØÙD2�JKL¯JKÅÆ:1Ã%Ä�L$47Ì>-fÄuJ�L$ÌÆJK:<L$5�-fÃ
-��)(C*Û,�#.�0/3�-21(54x�5��#.�%�l&>H�ó;Í�Ä@Å°LfÌ?JK:<Lf5>Ãµ-023D�-05°DSÑ;JKD5>Ãr:<Lf5L$ØbJ3ÅÆD�5ÆL$JK:<L$5°L0Ø.2KD/1-YJK:<8;:<Ð�D�=
L$Ì�D�2@-YJKLf23Ã�:¥5`J32KL?=?Í>Ä�D=èÖ;×ÜÊUÖ>- ájâ1[YänH.ð>L$234�-0/</<×ÒEbD°=?DSÇ>5>D°-ì2KD/<-0JK:<8;:<Ð�D=ëL$ÌÆJK:<L$5Ó-fÃ
ØÙL$/</<LYE)ÃCV
Á�Â°Ã�ÄXÅ%Æ3Å%Ç�Ä�ÈbBa�)(+*-,@#%�0/1�-21("4e�5��#.�%�l&°L0Ø�-$5�Î³ßÁà � h�E.FHG5IJG"KLG"M�G5N!O�:1Ã�JKÅ>D�JKÍ>ÌÆ/<D« h�E.ÉUG �/. G�¬LG�®�OuÛbE�ÅÆD2KD�¬ PWFå:1Ã�JKÅ>D�:¥5>:¨J3:1-YJK:<Lf5�ÃrD�J�ÛÊ®=V
FÊ_JZ á [<G�âSä):1Ã�JKÅ>D
JKD�2347:<5>-YJ3:<L$5CØÙÍÆ5>ÄSJK:<L$5°-05>=�ÉxhbE.�^GCj1Ì}flm \�n�F�o�O�:1ÃÁ-AÌ>-02KJK:1-$/§ÅÆLf47L$47Lf2KÌÆÅ>:<ÃK4öØÙ23L$4
JKÅÆD�Î³ßÁàÕE.FHG5IJG)K
G"M�G"N . O�JKL�J3ÅÆD�LfÌ?JK:<Lf5pÎ¯ßÁà �/. E�:¨J3Å`N . Ä@Å>LfÃKD�57Ö>-fÃrD�=pL$5pJKÅ>D
ÃrÍÆÖÆÔ�J@-$ÃKÞ�H
ï.ÅÆD³L$ÌÆJK:<L$5ÜÎ³ß�àö:1Ã7=?DSÇ>5>D=è-$Ã �/. h E�FÊ_���j"�^o�G"I�_8��j��Êo°G)K
_%G"MJ_%G"N!_ÛO@Û.E�ÅÆD�23DFÊ_^hÎ�®É.F . ËuÛ0E�ÅÆD�23D
F . PRF³:1Ã]J3ÅÆD)=?Lf4�-0:<5�L0Ø$«IÛ@K
_^hÎÉ]É%K�Ë@Û@MJ_?Ã3-YJK:1ÃrÇ>DÃ^ÄSLf5>=?:¥JK:<Lf5>Ã
É%7fËµ-$5>=wÉÙé`Ëµ-$5>=�N _ ÃK-0JK:1ÃrÇ>DÃ�ÄSLf5>=?:¥JK:<L$5wÉ�ãfË@H§ï.ÅÆD7LfÌ?JK:<Lf5¯Ì�L$/<:1ÄS×'vdVUK _ Z á [<Gâ�ä*:1Ã
L$Ö?J@-0:<5ÆD=AÖ;×AÃKL$/<8;:<5ÆÈ �/. Ö;×�J32KD�-YJ3:¥5>È�:¥J�-fÃ�-05#D�ÌÆ:1ÃKL?=?:1Ä�J@-$ÃKÞÝ-$Ã)Ö�D�ØÙL$23D0H�ñ�L0JKD�JKÅ>-0J
JKÅÆD):<5Æ:¥J3:<-0JK:<L$5�ÃKDSJb:<Ã�=ÆDSÇ>5ÆD�=pLY8$D2§J3ÅÆD�ÃrJ3-0JKD)ÃKÌ>-$Ä�D�L0Ø � -$5>=�5ÆL0J�J3Å>-YJbL0Ø �/. H;ó;:<5>Ä�D
JKÅÆDµ:<5Æ:¥JK:1-YJ3:<L$57ÃrD�J�:<ÃbJW×;ÌÆ:1Ä�-$/</¥×IÍ>ÃKD=AÖ`×�JKÅÆDµÅÆ:<È$Å>D�2O/¥D8$D/�E�Å>D�5C:¥5;8fL$Þ;:<5ÆÈµJKÅÆDµLfÌ?JK:<L$5 Û
EbD�=?DÄ�:<=ÆD=�JKLI=?DSÇ>5>DÁ:¥J�LY8fD�2sFOH`æÓÅÆD5�/<:¨Ø1J3D=�J3L � Û�v�:<ÃbÃrÍ>:¨J@-0ÖÆ/<×�J323-$5>ÃrØÙL$2347D=�:<5fJ3L
Ì�Lf/¥:1Ä�×�ØÙ23-$È$47D5fJ@Ã�LY8$D2ÊKÓ=?D�Ì�D�5�=?:<5ÆÈ�L$5pJ3ÅÆDÁÃrJ3-0JKD)L$Ø � JKÅÆD�Ãr×?ÃrJKD�4 :1Ã*ÄSÍ>2K23D�5`JK/<×I:¥5 H

F�L$:<5ÆÈÝÖ�-$Ä@Þ#JKL#LfÍÆ2µDSÑÆ-047ÌÆ/<DI:¥5°ð^:¥ÈfÍÆ23D8ÖÆÉ�-fËÁEOD�Ä-05°5ÆLYEÚ=?D�Ç>5ÆD7-#Ãr:<5ÆÈf/¥D%2KD/<-0Ô
JK:<8;:¥ÐD=ÝL$Ì?J3:¥Lf5AÍ�Ãr:<5ÆÈIJKÅÆD�LfÌ?JK:<Lf5CÎ³ß�àÜL0Ø®ð^:¥ÈfÍÆ23DJÖ>ÉÙÖ�ËbJ3Å>-YJ)23D�Ì>2KD�ÃrD5fJ@Ã.-pL$Ì?J3:¥Lf5�J3L
ÄSL$/</<DÄSJ*JKÅ>D�LfÖ<ËWDÄSJ.-$5>=A/¥D�-98$D�-I23L`Lf4#H;ï.Å>DÁÌ�L$/<:1ÄS×�/<D-0235ÆD�=7:<5�JKÅ>:<ÃOLfÌ?JK:<L$5AÎ³ßÁàwÄ�-$5
JKÅÆD5�Ö�D)ÃKÍÆ:¥J3-0Ö>/¥DO/<:¥Ø1JKD=�JKL � JKLµÌÆ23LY8`:1=?D.=?::9¤D�23D�5`J^Ì�L$/<:1ÄS×µØÙ2@-0Èf47D�5`J3Ã§:<5%J3ÅÆD)=?::9¤D�23D�5`J
2KL;L$4�Ã�H

;Uó ï <>=?=�@Hö+Æ3í�A<Æ3Å�B^Â'CED�A�î�F1=%Â
æ°Dp5ÆLYE Ì>2KLY8;:1=?DI-CÄSLf47ÌÆ/<DSJ3D%=?DÃ3ÄS23:<Ì?JK:<Lf5�L0Ø�J3ÅÆD7Ãr:<47ÌÆ/<D�Èf2K:1=?EOL$23/1=AJ3-$ÃKÞ�:<5ð^:<È$ÍÆ23DÖÆÉ�-`Ë®-05>=�ÃKL$47DODSÑ?Ì�D2K:<47D5fJ@-0/;23DÃKÍÆ/¥J3Ã§JKL�:</</<Í>ÃWJ323-0JKD�J3ÅÆD�Í?J3:¥/<:¥JW×�L0Ø�2KD/1-YJK:<8;:<Ð�D�=�L$Ì?J3:<L$5>Ã�H
ï.ÅÆD%-0ÈfD�5`J+ñlÃ�ÈfLf-0/]:<Ã�JKLÝÄ�L$/</<DÄuJ)-$/¥/ JKÅÆD�LfÖ<ËWDÄSJ3Ã�:¥5#J3ÅÆD�8Y-023:<L$Í>Ã.23L;L$4�Ã.Ö;×CL;ÄÄSÍÆÌ;×;:<5ÆÈ



have , i = 1, ... , 5

rooms = {0, 1, 2, 3, 4, 5}

y = {0, ... , 19}
x = {0, ... , 9}

binary: i

Features:
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have
y = {0, ... , 9}
x = {0, ... , 9}

binary: 
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have , i = 1, ... , 5

rooms = {0, 1, 2, 3, 4, 5}

y = {0, ... , 19}
x = {0, ... , 9}

binary: i
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y = {0, ... , 9}
x = {0, ... , 9}
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