
���������
	������������������������������������� ���!��� ��"#�$"
% & �'���)(+*,�-��".�0/1��"��������!��� "2�

3547698;:<47=>=@?@8BADCFEBG�H7AI69J.?LKNMB8BO9H�P)Q$ASRTH�PDHUC$EBVWH5XYAI?@J�Z[AS\5Q�])4F\FHF]'C^E9VWH�P)?@H_�?@89?`C^EBH58BO
aTH5J.AS6BH7O�V;47bBH5AS69Q PDc

d.e!fDgNh�ikjml�fDnFj�o$pLq�o$l�gUr5jmf)i<s5tDuvfDn7tDf�h$nUw�xynUz$u{n7fDf)imuvnUz5|
} n7u{~�f)im�ku�j��-o$pL��uvn7nUfD�ko jIh

� s�tS�7oFo��Bo$p�q�o$l�gUr7jmfSi<s5tDuvfDn7tDf�|U�+fD�vfDtDo$l�l�rUn7uvt'h jmuvo�n7�D|Nh nNw-��n7p@o$iml�h�jmu{o$n�s��5��jmfDl��D|
eTf'��h rU� } nUuv~^fSim�kuvj��

�����D�D���N�$����� u{w�f)~�h �{rUh jmuvo�n;uvn;h.l�rU��jmu���h$z�f)n�j�h r7jmo$l�h jmf'w�tDo�nFjkiIh$tSjmu{n7zfDn7�
~�u�imo�n7l�fDnFj�g7imf)�kfDnFjm��h�tI�Nh �{�vfDn7z�uvnUz��kf'h imtI��g5imo��7�{f)l.�F�2f!uvnFjkimo�w7r7tDfTh�l�r7�vjmu��
t)imu�jmf)imuvo$n |�h$nF��jmuvl�f��7u>w;fD~$h$�vrUh jmuvo�n¡��jkiIh jmfDz �;jm�Nh�j�uvnUtDo imgYo$iIh jmf)��tDo���j'|yjIh$�k¢
tDo�~^fSiIh$z�f$|+jmfDl�gYo iIh$��p£f'h �kuv�Uuv�vuvj��F|�h nNw�imuv�k¢�fD��jmuvl�h jmuvo$n�uvnFjmoh��kuvl�r7�{h jmf'w¤h$n7�
n7f'h$�vuvnUz�p@iIh$l�fS¥�o$im¢Y�F��f
imfDgYo ikj�o�n�h$n-f)¦5gYf)imuvl�fDnFjIh$�7fD~$h$�vrNh�jmu{o$n�r7�kuvnUz�h��kf)j
o p�u{n7t)imf'h �ku{n7z����§uvn7p@o$iml�f'w¨�kf'h imtI�§�UfDr5imuv��jmu{t)�-¥©u�jm�Uuvn§�kuvl�r7�{h jmf'w¨h$nUn7f'h$�vuvnUz5�
���7fªimfD�krU��jm�[�k�Uo'¥«jm�Nh�j�f)¦5tDfD�k�Tp@oFtDrU��o�n¤uvl�g7imo�~^fDl�fDnFj!�{fDh�w7�Tjmo�p¬h$��jmfSi�uvlª�
g5imo ~�fDl�fDnFjLf'h im���ªo$n |�h�j�jm�7f
t)o���j�o p hT�{o'¥�f)i��vuv¢^fD�vuv�UoFo�w�o$p9NnUw7uvnUz�h[�ko$�{r5jmuvo�n
jm�Uh j��mh jmuv��Nf)��h �{�Ljm�Uf�tDo$nU��jkiIh u{nFjm�D�®���Uf�l�o���j��kr7tDtDfD�k��p@rU��h gUg5imo^h$tI�2¥�h ��h n
uvnFjmf)im�vf'h'~�u{n7zªo$p�iIh nNw5o�l¯h$nUw-p@oFtDrU�kf'w.�kf)�{f)t)jmo$im�D�

° ±U²
³Y´9µ[¶�·�¸+³9¹mµ
²

ZT69Q¡º�8B?>\7Q PDAI?>]m»¼4�½�V;?@8989Q�AI45])HB¾ AVW¿�_ªÀ�Á
ZÃÂÄVWM9={])?{Åk¿�Æ7Q 8U]¤À�Q Æ545]S?£HF])?>478ÇZ�Q$AI]Sb+Q$OBÈ
AI»YAI]SQ JÉ?@A�H�8ª?@89894F\FHF])?>\7Q�H5Æ5Q$87]SÅ�b H5ASQ$O�H�Ê9Ê9P)47H7ËD6�])4�Ë�47J�ÊB=>Q Ì�Ë�478U]SPDH5Ë'])?>8BÆTH58BOªAIMBÊ9Ê9=@»7Å
ËD6BH�?@8�JH�8BH5Æ5Q$J�Q$8U]�Ê9P)45b9=@Q JA$ÍFZT69Q!V¡¿�_ªÀ�Á
ZÎAI»YAI]SQ JÐÏ Ñ^Ò9Ë�47J.Ê9PS?£ASQ$A�H�ASQ�]�4�½ H5Æ5Q 8U]DA
R[694W89Q$Æ54�])?@H�]SQR[?>]S6§Q�H5ËD6§4�])69Q P�]S69P)45M9Æ76§H;JH�P)X5Q�]�?@8Y½`PDH5AI]SP)MBË'])M9P)QMBAI?@89Æ¡H�Ó 89?{])Q5E
=>Q$\5Q =@Q$OYÅ�Ë 45J.J.?{])J�Q$8U]�Ê9P)4�])4NË 45=�ÍLÔ�]�?@A�OYQ$AS?@Æ589Q�OÕ]S4ÖAIM9ÊBÊ 47PI]�]S69Q�Q�ÌYQ$Ë MY]S?@458Î4�½�Ë�47J�Å
Ê9=>Q Ì-Ê9=£H�8BA�H5J.4589ÆªH�Ê 47Ê9M9=£HF]S?@458�4�½+?>8 OYQ Ê+Q 8BO9Q 8U]$E5H5MY]S478945J.47MBA E^69Q ]SQ$PS47Æ5Q 8BQ 45M A E^AIQ$={½¬Å
?>8U]SQ$PSQ�Am])Q$O�H�Æ7Q 8U])A$ÍY×¨Q�Ë$H�=@=®]S69?£A�H7Ë']S?@\N?{]m»2Ø!Ù>ÚFÛ;Ü�ÝNÞDß�àYá�âÄãFÛ;ä[å;æ©ãFÛ á�ç)Ú5ß á�â¬ÛNè�Í

é©=£H�8êÁ�ÌYQ$Ë MY]S?@458êbN»ë:<458U])P)H7Ë']S?@89Æ§?£A�OYQ�AI?@Æ58BQ$Oì])4¼Q�ÌN]SQ$8BOì])69Q¨H5Ê9Ê9=@?@Ë$H�b9?@=>?>]m»Ç4�½
H�Æ5Q$8U]T8BQ Æ545]S?£HF])?>478�])489Q RíOY45JH5?>8BA$EYR[69Q$PSQ�A)ËD69Q$O9M9=>Q�A!½`45P�ÊBPS4YOYMBË�]S?@4582H�8BO2OYQ$=>?@\5Q$PS»
HFî®Q$Ë']�])69Q[Ë�4UAm]©H�8 O-½`Q�H5AS?>bB?>=@?{]m»-4�½+ASQ P)\N?@Ë Q$A�H�8 O�ÊBPS4YOYMBË�])A$E�H�8BO�R[69Q$PSQTJ.4589?>]S47PS?@89Æ�]S6BQ
Ê Q$PI½`47PSJH�8 Ë�Q�4�½U])H7AIX�Q�ÌYQ$Ë MY]S?@458�?£AyH58�Q�ASASQ 8U])?@H5=�ÊBH�PS]y4�½N])69Q©Ê9P)4YË�Q$A)A$Í�ZT69?@AL?@ALQ$ASÊ Q�Ë�?£H�=@=>»
?>J.Ê+45PS])H�8U][½`47P�OY45JH5?>8BA�AIMBËD6WH7AT=>47Æ5?£Am])?@Ë$A E OY»N8BH�J.?£ËªÊ9=@H58989?@89Æ�H58BO2ASËD69Q�OYM9=@?>8BÆBEBH58BO
Ë�4N45PDOY?@8BHF])?>478Ç45½�AIM9ÊBÊ9=>»UÅkËD6BH�?@8êJH�8BH5Æ5Q$J�Q$8U]�R[?{])6êÊ9P)4NO9MBË'])?>478ëASËD6BQ$OYM9=@?@89ÆBE<R[69Q P)Q
R[6BHF]�?£A[?@J�Ê+45PS])H58U]�?@A!ïBQ ÌY?>b9?@=@?{]m»7EBQ$H7AIQª45½�MBASQ5E ð7M H�=@?{]m»7EYÊ Q$PI½`47PSJH�8 Ë�Q5E9H7A[45ÊBÊ 4UAIQ�O�])4
ñ MBAm]�Ë 47AI]�Ï{ò�óFÒ�Í

Ôk8-Æ5Q$89Q PDH�=�EFH�V¡¿�_ªÀ�Á
ZôH�Æ7Q 8U]�6BH7A�½`45M9P�bBH7AI?£Ë
½`M98BË'])?>478BA$õFÊ9=@H58989?@89ÆBE^89Q$Æ545]S?£HF]S?@458LE
Q�ÌYQ$Ë MY]S?@458J.458B?{])45P)?>89Æ E5H�8 O�P)Q$AS45MBP)Ë Q!JH58BH�Æ7Q J.Q 8U]$Í5×ê?{])69?>8�]S69Q�ASË 45Ê+Q[4�½yHª89Q Æ74�])?@H�Å
]S?@458yEYR!Q�OY?£AI]S?@89Æ5M9?£AS6¤b+Q�]mR!Q Q$8�]mR!4�H5Æ5Q 8U]�çSãFÙ>Þ�ö'EN]S69Q2æ�àNö'á�ã�÷.Þ ç�H�8 O]S6BQ�ø+à�ù5ù®ÙvâÄÞ�ç'Í ¿
:<MBAm])45J.Q P�?@A�H�8WH�Æ7Q 8U]�R[694�6 H5A�HÊB=@H582]S4�A)HF])?@AI½`»¤AS45J.Q�Æ747H�=�E9H�8 O289Q Q�O9A�P)Q$AS45M9PDË�Q�A
45MY]DAI?£OYQ-?>])A�OY?@PSQ�Ë']�Ë 458U]SP)45=L?>8W47P)O9Q P�])4�Ë H5PSP)»�47MY]�])6BHF]�Ê9=£H�8yÍ®ZT69Q�Ê9=£H�8¡J.H^»�6BH^\7Q�H



ú Ú�ÙvàBÞ�])6BHF]�\^H5PS?@Q$AT4F\7Q PT])?>J.Q5Í Ôk82PSQ�AIÊ+458BASQª]S4�HWßDÚ�Ù¬Ùvûvü�ãFç'ûIý âÄþ^ö'E�AI47J.Q-KNM9Ê9Ê9=@?@Q P�H5Æ5Q 8U]DA
J.H^»�4�î®Q P�])4�Ê9PS4F\N?£OYQ!]S69Q�PSQ�ð7MBQ$AI]SQ$O�P)Q$AS45M9PDË�Q�A�45P©ASQ P)\U?£Ë�Q�A E^½`47P
ASÊ Q�Ë�?>ÓBQ$O�Ê9P)?@Ë Q$A$E�4F\5Q$P
AIÊ+Q$Ë ?{ÓBQ�O¤]S?@J�Q�Ê+Q P)?@4NOBA Í

ÿ 8BË�QT])69Qª:<MBAI]S47J.Q P
H5Æ5Q 8U]©P)Q$Ë Q ?@\5Q$A�bB?@O9A$EU?{]
J�MBAI]
Q \FH�=@MBH�]SQ[])69Q J bBH5ASQ$O.478Ë�47AI]$E
])H5ASX�Ë 4F\5Q PDH�Æ7Q5EUH�8BO�]S?@J.Q�Ë�458 Am])P)H5?>8U])A$EYH�8BO�ASQ =@Q$Ë']T])69Qª45ÊY])?>JH�=yASQ�]�45½�b9?£O9A�ÂÄ45P[ÊBH5PI]DA
]S69Q$PSQ$4�½)È�R[69?£ËD6ÇË$H�8ìASH�]S?£Am½`»Î?{]DA.Æ547H5=@A$Í�ZT69Q2PSQ�AIM9=>]S?@89ÆìákÚ^ö � Ú^öDö'â{è5ÛB÷Þ�Û á-½`47PSJA�]S6BQ
bBH5AS?@AT45½�H58�?@89?>]S?£H�=yA)ËD69Q$O9M9=>Qª½`47PT]S69Q�Q ÌYQ$Ë�M9]S?@458�4�½L])69Qª])H7AIXYA$Í9ZT69Q�:<MBAI]S47J�Q$P$¾ ATÆ54UH�=£A
H�P)Q�])?>J.Q Å�ASQ 8BAS?>]S?@\5Q5E®])69Q89Q$Æ54�])?@H�]S?@458¨Ê9PS4YË Q$A)AªPSQ�ð7MB?>P)Q$A�:<MBAI]S47J�Q$P�H�8BO§KNMBÊ9Ê9=@?>Q$P)A�])4
H�Æ5P)Q Q�458�]S69Q�]S?@J.Q$A!½`45PTQ ÌNQ�Ë�MY])?>478�45½y])H7AIXYA$EUH58BO])?>J.Q�½ÄH5Ë�]S45PDA!Ë H�8�HFî®Q$Ë�]!])69QªË�47AI]T4�½
Q�ÌYQ$Ë MY]S?@458yÍ�a!Q$Ë H5MBASQ©4�½Y])69Q
Ê+Q P)\FH5AS?>\7Q�?>8Yï M9Q 8BË Q
45½Y]S?@J�Q7E ])69QT:<M Am])45J.Q P�J-MBAI]�H5=>=@4YË HF])Q
]S?@J�Q�])4¤])69Q.b9?£O9OY?@89Æ;H�8BO¨OYQ =@?>b+Q PDHF])?>478¨ÊBPS4YË�Q�ASASQ$A�b+Q�½`45P)Q�XU8B4FR[?>89Æ�694FR¯JH58U»;bB?@O9A
R[?>=@=Bb+Q�ASM9b9J.?>]I]SQ�O�H�8 O�]S69Q$PSQ ½`45P)Q[694FRÇË 45J.Ê9=@Q�Ì�]S69Q�Q \FH�=@MBH�]S?@458.Ê9P)4NË Q$A)A�R[?@=>= b Q�Ï{ò���Ò�Í
Ôk8¡45PDOYQ$P�]S4�b+Q�H5b9=>Q-]S42H^R!H5P)O�b9?£O9AªH�8 O¡AI])H�PS]�Q ÌYQ$Ë�M9]S?@458W478¨A)ËD69Q$OYMB=>Q7E+H58¡H�8N»U]S?@J.Q
AIQ�H�PDËD6¨Ï �^ÒyJ-M Am]�b+Q�MBASQ$O�EBH58BO¤?{]DA�ËD6BH�PDH5Ë�]SQ$PS?£Am])?@Ë$A
J�MBAI]�b Q�XN894FR[82H�69Q�H5O¤4�½�]S?@J�Q7Í

×¨Q.6BH^\7Q�OYQ$\5Q =@45Ê+Q$OÖH¤69?>Æ769=@»;]SM98 H�b9=@QH�8N»U]S?@J�Q.ASQ$H�PDËD6yE®bBH7AIQ�OW458ÖH;KN?>J�M9=£HF]SQ�O
¿�8989Q�H�=@?>8BÆÖÏ>ò�ÑFÒ�½`PDH�J.Q R!45P)X®E H�AIQ ]�45½
Q \FH5=>MBH�]S47P)A$E+H58BO¡H¤AIQ ]�45½
Q�ÌYÊBH58BAS?>478¡AIQ$=>Q�Ë'])45PDA
]S6BH�]�H�P)QªJ.H5Ê9Ê+Q$O�]S4Q$\FH�=@MBHF])?>4782ËD6 H�PDH5Ë'])Q P)?@AI]S?£Ë A$Í9ZT69Q�ASQ$H5P)ËD6�J-MBAI]�AS45=@\5Qªb+4�]S6;bB?@ONÅ
H�=@=>4YË H�]S?@458.H�8BO�])Q J.Ê 47P)H5=N½`Q$H7AI?@b9?@=>?>]m»�Ë 458BAI]SPDH�?@8U])A$E�H5A�R!Q =@=BH5A�J.?@89?>J.?�� Q�Ë 47AI]
H�8BO�P)?@ASX®Í
_�?>\7Q 8§])6BHF]�]S69Q�]S?@J�Q2H�=@=@4NË$HF])Q$OÖ]S4ÖAIQ�H�PDËD6ÕR[?>=@=[AIQ$=@OY47J0b+Q2AIM���Ë ?>Q$87]�]S4¨Q�ÌYÊ9=@45P)Q�H
AI?@Æ589?>Ó Ë$H�8U]�½`PDH5Ë�]S?@458W45½©]S6BQ.ASÊBH7Ë�Q5E®R!Q�J�MBAI]�ÓB8 O¨H58¨H�ÊBÊ9PS47Ê9P)?@H�]SQ�])P)H7OYQ 45îÕb+Q�]mR!Q Q$8
AI»YAI]SQ JH�]S?£Ë<47ÊY]S?@J.?	��HF])?>478.H58BO�P)H58BOY47J¯Q�ÌYÊ9=@45PDHF])45P)»�b+Q 6 H^\U?@45P�ÍF×ÖQ�OYQ$A)Ë�P)?>b+QT69Q P)QT]S6BQ
ÓBP)AI]-45½�HWAIQ ]-4�½[Q ÌNÊ+Q P)?@J�Q$8U])A�])6BHF]�R[?>=@=TH�=@=>4FR MBA�])4¨H5=>=@4YË HF])Q.]S?@J.Q�]S4W]S69Q¤\^H5PS?@45M A
H�Æ5Q$8U][H7Ë'])?>\N?>]S?@Q$A$E9H�8BO¤]S4.JHFÌY?@J.?	�$Q�])69Q�Ê+Q PS½`45P)J.H58BË�Qª45½L]S6BQ�AIQ�H�PDËD6yÍ

ZT69?@A�ÊBH�Ê+Q P�?£A�47PSÆUH�89?�� Q�O¡H7Aª½`45=@=>4FR�A$Íy×ÖQ�OYQ�ASË PS?@b Q47M9P-AI]SMBO9»¡458§bB?@OÕASQ =@Q$Ë'])?>478
?>8§KNQ$Ë�]S?@458
�YE�H�8BOW]S69Q.Q ÌNÊ+Q P)?@J�Q$8U])H�=�ASQ�])M9Ê¨?@8ÖKYQ$Ë'])?>478��BÍ®Ôk8ÖKNQ�Ë']S?@458��R<Q�Ê9P)Q$ASQ 8U]
45M9P�Q$J.Ê9?>P)?£Ë H�=LPSQ�AIM9=>])A�458�]S69Q-Ê Q$PI½`47PSJH�8 Ë�Qª4�½�]S69Q-\^H5PS?@45M ATb9?@OYÅ�ASQ =@Q$Ë�]S?@458;Am])P)H�]SQ$Æ5?@Q$A$Í
KNQ$Ë�]S?@458WÑ.Ë�4F\7Q PDA
])69Q�bBH7ËDXUÆ7PS47M98BO¤H�8BO�P)Q =£HF]SQ�O�R<47PSX®Í9KNQ$Ë�]S?@458��OYQ�ASË PS?@b Q�AT45M9P�Ë�4589Å
Ë�=@MBAI?@458 A[H�8BO�AIMBÆ5Æ5Q�Am])?>478BA<½`45PT½`MY])M9P)Q�R<47PSX�P)Q =£HF])Q$O�]S4�]S6B?@A[ÊBPS47b9=>Q$J2Í

� ������²
³ô±7²<³��y´���¸+³9¹mµ
²��
��²�¶��Ö¹������! " mµ[¸#��³Y¹Iµ
²

ZT69Q�89Q$Æ545]S?£HF]S?@458.Ê+45PS]S?@45845½+])69Q�V¡¿�_ªÀ�Á
ZìÊBPS45]S4YË�47=9?@A<H�ÓB8B?{])Q��FÅkAI]SQ Ê.Ê9P)4YË�Q�ASA©]S6BH�]
b Q$Æ5?@8BA
R[6BQ 8�H�:<M Am])45J.Q P!H�Æ5Q$8U]
?@A)ASM9Q$A<H�Ë H5=>=>Å�½`47PIÅ�b9?£O9A$Í7ZT69Q�Ë H�=@=>Å�½`47PIÅ�b9?£O9A©ASÊ Q�Ë�?>ÓBQ$A<H
AIQ ]�45½9])H7AIXYA�]S6 HF]�J-MBAI]�b QTÊ+Q PS½`45P)J.Q$O�EFH�=@458BÆ�R[?>]S6�]S?@J.QTH58BO�ÊBPSQ�Ë�Q$O9Q 8BË Q!Ë 458BAI]SPDH�?@8U])A$Í
KNM9Ê9Ê9=@?@Q PDA�JH^»ªP)Q Ê9=@»ªR[?{])6-b9?£O9A$E^H58BOª])69Q[:<M Am])45J.Q P�H5Ë$Ë�Q Ê9])AL]S69Q!b9?£O9A�?{]�ËD694N47ASQ$ALR[?{])6
b9?@OYÅ�H7Ë Ë�Q$ÊY][J.Q$A)ASH5Æ5Q$A$Í

ÿ M9P
Ë�478U]SPDH5Ë'])?>8BÆ�ÊBPS45]S4YË�47=9H�=@=>4FR�A©H5Æ5Q$87]DA�]S4�bB?@O.478.Ë 45J�b9?>8 HF]S?@458 A�4�½®?{])Q JA$E7OY4NQ$A
894�]�H5A)ASM9J.Q�ASM9Ê+Q PDH5O9OY?>]S?@\N?{]m»�4�½�bB?@O¤Ê9P)?@Ë Q$A$E9H�8BO�H5A)AIMBJ�Q�A!Q�Ì9Ë�=@MBAS?>\7Q ÿ Gëb9?@OBA�Â`R[69Q$8
b9?@OBA�458§Ë 45J-bB?>8BH�]S?@458BA�H5PSQASM9b9J.?>]I]SQ�O§bN»W])69Q�A)H�J.QH�Æ5Q$8U]$Ey4789=>»¨4589Q45½<])69Q JÃË H58
b Q�H5Ë Ë Q ÊY])Q$OBÈ�Í a!?£O9A�6BH^\7Q�J-M9=>]S?@Ê9=@Q�H�]I]SP)?@b9MY]SQ�A�H58BO2?>8 Ë�=@MBOYQ�H]S?@J�Q�R[?>8 OY4FR�ÍBZ�4�OYQ�Å
]SQ P)J.?>8BQ�R[6B?@ËD6Õb9?£O9AÂ`47P�ÊBH�PS])Aª45½<b9?£O9ADÈ�]S4;H5Ë$Ë�Q$ÊY]$E®])69Q¤:<MBAI]S45J.Q$P�H�Æ5Q$8U]ªË 458BAS?@O9Q PDA
Ë�4F\5Q$P)H5Æ5Q7ED½`Q$H5AS?@b9?>=@?>]m»5EFË�4UAm]�E$H�8 O�PS?£ASX+Í�Ôk8�Æ7Q 89Q$P)H5=�E$PS?£AIX�½ÄH7Ë']S47P)AL?>8 Ë�=@MBOYQTOYQ$Ë 45J.J.?{])J�Q$8U]
Ë�47AI]$EBPSQ�Ë�4F\5Q$PS»Ë 47AI]$E9=@47A)AT4�½�\FH�=@M9Q�H5A!])69Q�Q 8 O�OBHF]SQ�?£A�OYQ$=@H^»7Q$O�E9Ë 47AI][4�½�Ê9=@H58�½ÄH�?@=>M9P)Q5E
H�8BO¤4�])69Q PT½ÄH7Ë']S47P)A$ÍYZT69Q-:<MBAI]S45J.Q$P�H�Æ5Q$8U]$¾ A<47b ñ Q$Ë�]S?@\5Qª?£A!]S4.JHFÌY?>J.?�� QªMY])?>=@?{]m»7E9R[69?£ËD6
PSQ�ð7MB?>P)Q$A!J.?>8B?>J.?�� ?@89Æ�Ë�4UAm]�H�8 O¤P)?£AIX�45½�8945]�H5Ë$Ë�45J.Ê9=@?£AI69?@89Æ�]S69Qª]DH5ASX®Í



ZT69Q�])?>J.Q =@?@89Q.?>8�$�?@Æ5MBPSQ¤ò�AS694FR�A�H58¨H�b Am])P)H7Ë']�\N?@Q R¯45½�]S69Q�Ê9P)45Æ5P)Q$A)A�45½
H¤AS?@89Æ5=@Q
89Q Æ74�]S?£HF])?>478yÍ9¿!][]S6BQ�b Q$Æ5?@8989?@89Æ4�½�]S69Q�Ê9P)4YË�Q�ASA$EN]S69Q�:<M Am])45J.Q P�H5Æ5Q 8U][J-M Am]�H5=>=@4YË HF])Q
]S?@J�Q�]S42OYQ$=>?@b Q$P)H�]S?@458;½`47P�?>])A�4FR[8;Ê9=£H�8B89?>8BÆBE+½`45PªAIMBÊ9Ê9=@?>Q$P�b9?£OWÊBPSQ$ÊBH�PDHF])?>478yE H58BO;½`47P
?{]DA[4FR[82b9?@O�Q$\^H5=>M HF]S?@458LÍ9Ôk82Æ5Q 8BQ PDH�=�EY?{]�?£A[Q ÌNÊ+Q$Ë�]SQ�O�])6BHF]�b9?@O�Ê9P)?£Ë�Q$A�R[?>=@=yb+Q�=>4FR!Q PT?>½
AIM9ÊBÊ9=>?@Q PDA©6 H^\5QTJ.45P)Q[]S?@J.Q[]S4�ÊBPSQ$ÊBH�P)Q[b9?£O9A EUH�8BO.J.47PSQT])?>J.Q�H58BOASËD6BQ$OYM9=@Q[ïBQ ÌY?>b9?@=@?{]m»
?>8.])69Q[Q�ÌYQ$Ë MY]S?@458.Ê96 H5ASQ5Í ÿ 8�]S6BQ�4�])69Q P©6 H�8BO�E�]S69Q�:<MBAI]S47J.Q P�¾ A©H5b9?@=>?>]m»�])4ªÓB8BOHªÆ54N4YO
AIQ ]!45½�b9?£O9A!?@A[O9Q Ê+Q 8BOYQ$8U]T478�])69Q�]S?@J�Q�H5=>=@4YË HF])Q$O.])4.b9?@O¤Q \FH5=>MBH�]S?@458yENH5A!R!Q�AS6BH5=>=�ASQ Q5Í

% & ' (&)
* '
++,
+-

. /0
12 3
445
6 789
1 :

;<=
> ?
@=A< B
?

CDE
F G
H IE
J K
HELD M
K

N O P QO R
ST
UVW X
OY R
Z

[\ ]
^_ `
ab\ c
de `
^

fhg�i�i�j k l�mon�l�j k pql�m rqs	k t�uv�wyx{z}|�~���������� � �q��� �qz�� |��

����� ���N��� z$fDnFj©��nFjmf)iIh$tSjmu{o$n��uvl�fD�vuvnUf

� �������y´B¹"����²
³��� �����³9·��
ZT69Q�Q ÌNÊ+Q P)?@J�Q$8U])H�=+AIQ ]SM9Ê?@8BË =>MBO9Q$A
]S69P)Q Q�JH5?>8�Ë 45J.Ê+4589Q$87]DA õUH�VW¿�_ªÀ�Á
Z«KNQ$PS\7Q P
H7A
OYQ$A)Ë�P)?>b+Q$O�?>8ÖÏ ÑFÒ�ENH�:<MBAI]S47J�Q$P!H5Æ5Q$87]
]S6BH�]!Æ7Q 89Q$P)H�]SQ$A
Ê9=£H�8BA$E7P)Q$ðUM9Q�Am]DA©b9?£O9A$EUH58BO�Q$\FH�=>Å
MBHF])Q$A!b9?£O9A E9H58BO�HKNMBÊ9Ê9=@?>Q$PTH5Æ5Q$87]!]S6 HF][Æ5Q$89Q PDHF])Q$A!H�8BO¤AIM9bBJ�?>])ATbB?@O9A$Í9ZT69Qªb9?£O�Q$\FH�=>Å
MBHF])?>478WÊ9P)4NË Q$A)A�?£A�?@8BAI]SP)M9J.Q 8U]SQ�O;])4�J.Q$H7AIM9P)Q�])69Q�PDHF])Q�4�½©?@J.Ê9P)4F\5Q J.Q$87]�½`45P�\^H5PS?@45M A
AIQ�H�PDËD62AI]SPDHF])Q Æ7?>Q�A Í9G�H58BOY47J \FH�P)?£H�b9=@Q�AIQ$Q$O9A�H�P)Q�Ë�458U])PS47=>=@Q$O¤]S4�Q 8BASM9P)Q�]S6BH�]�OY?>î+Q$PSQ$8U]
AIQ�H�PDËD6¤AI]SPDHF]SQ$Æ5?@Q$ATH�P)QªÊ9P)Q$ASQ 8U]SQ�O�R[?>]S62Q�Ì9H7Ë']S=@»])69Q�ASH5J.Q�ÊBPS47b9=>Q$JA Í

�����  ¢¡¤£¦¥�§©¨«ªq¬®°¯±ª³²#¥µ´·¶�ª³²¸ªq¬�¹�¥yª»º�¼{¹�²!¹�²¤½!¾¿£�£y¡¤ªÀ ¢¹�¼�¼ÂÁÃ§©¬°Ä¢Å�½¸£
ZT69Qª:<MBAI]S47J.Q PTH�Æ5Q$8U]
Æ5Q$89Q PDHF])Q$A©H-Ê9=@H58yEUR[69?@ËD6¤Ë�458 AI?£Am]DA©45½LH-ASQ�]<45½�])H7AIXYA©R[?>]S6�]S69Q$?>P
Ê9PSQ�Ë�Q�OYQ 8BË Q�P)Q =£HF])?>478BA ENH�8 O?@A)ASM9Q$ATH-Ë$H�=@={Å�½`45PSÅ�b9?@OBA Íq$945P!Q$H7ËD6])H7AIX.?@8�])69Q�Ë H�=@=>Å�½`47PIÅ�b9?£O9A
]S69Qª½`47=>=@4FR[?>8BÆ�J�MBAI]Tb+Q�ASÊ Q�Ë�?>ÓBQ$O�õ

Æ H�]S?@J.Q�R[?>8 OY4FR�E9Ë�478BAI?£AI]S?@89Æ4�½�H�82Q$H5PS=@?@Q$AI][AI])H5PI][])?>J.QÈÇ¿ÉÃÊ^Â�Ë^È[H58BO2H.=@H�]SQ�Am][ÓB8B?@AS6
]S?@J.Q�Ç"Ì Í Â�Ë^È'E

Æ H.AIQ ]�4�½�Ê9PSQ�Ë�Q�OYQ 8BË Q�P)Q =£HF])?>478BAS69?>Ê A!½`45PT]S6BQª])H5ASX®Í
×¨Q�H5A)AIM9J.Q])69Q¤H5Æ5Q$87]�6BH5A-Æ5Q 8BQ PDH�=©XN894FR[=@Q$OYÆ7Q�4�½[8947PSJH5=<OYM9PDHF])?>478BA�45½[])H7AIXYA$Í

ÿ 89Q�4�½�])69Q-P)45=@Q$A[45½�]S69Q�VW¿�_ªÀ�Á<ZÉJH5PSX7Q�]�?@8Y½`P)H7Am])PSM Ë']SMBPSQ�?£A[])4�Æ7H�]S69Q$P[]S6B?@A�?>89½`45PSÅ
J.H�]S?@458yÍLÔk8Ö47P)O9Q P�]S4;J.?@89?>J.?�� Qb9?£OÖÊ9P)?@Ë Q$A�R[69?@=@QJ�?@89?@J.?	�$?>89Æ2])69Q4F\5Q$P)H5=>=�OYMBP)H�]S?@458



4�½
])69QÊ9=£H�8yEy]S69Q¤:<MBAI]S47J.Q P�H�Æ7Q 8U]�ASËD69Q�OYM9=@Q$A�]DH5ASXNAªH569Q$H7O¡45½<])?>J.QMBAS?>8BÆ�Q ÌYÊ Q�Ë']SQ�O
OYM9PDHF]S?@458 A ELË 45J.Ê9MY])?>8BÆ¡Q$H5PS=@»¨AI])H5PI]-H58BOÕ=£HF]SQ�ÓB89?£AI6Õ])?>J.Q�A-MBAS?@89Æ2]S69Q;:<PS?>]S?£Ë H5=<é�H�]S6
Â�:!é
V¨È�H�=@Æ547PS?>]S69J Ï{ò7ò�Ò�ÍLZT69QJ.?>8B?>J�M9J OYM9PDHF]S?@458Ö4�½T])69Q�Q 8U])?>P)QÊ9=£H�8Õ?@A-Ë H�=@=@Q$OÖ]S6BQ
÷.Ú � Þ�ö�ù9Ú�Û§4�½�]S6BQ�Ê9=£H�8LÍ®ZT6BQ�OY?>î+Q$PSQ$8BË�Q�b Q ]mR<Q$Q 8ÀÇ�Î¿Ï�Ð Ì H�8BO;]S69Q�Q$H5PS=@?>Q�Am]�ÓB89?£AI6W]S?@J�Q
ÇÒÑ±Ó¡÷.Ú � Þ�ö�ù9Ú�Û�Ë�47J�ÊBMY]SQ�O�bN»�:!é<V ?@A�Ë$H�=@=>Q�O-])69Q�ákãFákÚFÙYö'Ù>Ú7ß � 45½B])69Q�Ê9=£H�8yÍ�ZT6BQT]SPDH5OYQ Å
4�î¡b+Q�]mR!Q Q$8¤J.?@89?>J.?�� ?@89ÆÊ9=£H�82OYM9PDHF])?>478�H58BO¤H�]I])P)H7Ë']S?@89Æ.MBA)H�b9=@Qªb9?£O9A!½`PS47J ASM9Ê9Ê9=@?@Q PDA
HFî®Q$Ë']DAT694FRÉAS=£H5ËDX�AS6945MB=@O¤b Q�ASQ�]�Í

$945P.])69Q$ASQWQ ÌNÊ+Q P)?@J�Q$8U])A$E©Ê9=£H�8BA�H5PSQ;PDH�8 OY45J.=@»7Å�Æ5Q$89Q PDHF])Q$O¼])H5ASXÎ8BQ�]mR!45P)XNA�45½�Ñ5ó
])H5ASXYA E$R[?{])6-HTÓ9ÌYQ�O�H^\5Q$P)H5Æ5Q�Ë�478989Q$Ë�]S?@\N?{]m».ÂÄASM9Jí4�½9Ê9P)Q$O9Q$Ë�Q�ASAS45PDA�H�8 O�AIM Ë Ë�Q�ASAS45PDADÈ ]S6BH�]
?@A<69?@Æ56�Q$8945M9Æ76.]S4�JH5X5Q�A)ËD69Q�OYM9=@Q[½`Q$H7AI?@b9?@=>?>]m»H�AI?@Æ58B?{Ó Ë$H�8U]©½ÄH7Ë']S47P
?@8]S6BQ�Q$\^H5=>M HF]S?@458LÍ
×¨Q�H5PSb9?>]SPDH�P)?@=>»�ASQ�]T]S45])H5=LAI=£H5ËDX.])42ò$óqÔ14�½�]S69Q�Q ÌNÊ+Q$Ë�]SQ�O¤JH5X5Q$ASÊBH58yÍ

Ôk8¡45PDOYQ$P�])4�H5=>=@4FR ½`47P�\FH5PS?£H�b9?@=@?{]m»2?@8ÖH7Ë']SM H�=�])H7AIXWOYMBP)H�]S?@458BA$E�H�8BOW]S4;H�=@=>4FR¯ASM9ÊYÅ
Ê9=>?@Q PDA�AI47J�Q.OYQ$Æ5P)Q Q-45½�ïBQ�ÌY?@b9?@=>?>]m»W?@8W]S6BQ ?@P�P)Q$AS45MBP)Ë Q-ASËD6BQ$OYM9=@?@89ÆBE ]S69Q.ASÊ Q�Ë�?>ÓBQ$OÖAm]DH�PS]
H�8BOÖÓB8B?@AS6§]S?@J.Q$A�H�P)QPSQ$=@H�ÌNQ�OÖ½`PS47J,])69Q ?@P-Q ÌYÊ Q�Ë']SQ�OÕ\FH�=@M9Q$A$Í¸$B45P-47M9P-Q ÌYÊ Q$PS?@J.Q 8U])H5=
Ë�458 OY?{])?>478BA$EUR!Q�PSQ$=@H�Ì�])69Q�]S?@J.Q�R[?@8BOY4FR�A<bN»Õ7ó³Ô�EYH58¤H�J.47M98U]<])6BHF]T6BH5A!b+Q Q$8�AS694FR[8
]S4�Æ7?>\7QTH�Æ54N4YO�b H�=£H�8BË Q[b Q ]mR<Q$Q 8AIMBÊ9Ê9=@?>Q$P©ïBQ ÌN?@b9?@=>?>]m».H�8BO�]S6BQ�89Q Q�O.4�½®]S6BQ�:<MBAI]S45J.Q$P
H�Æ5Q$8U]�])4�b+QH�b9=@Q�]S4;Ë�47J.Ê 4UAIQ�½`Q$H7AI?@b9=@Q�ÊB=@H58BAÏ 5Ò�Í�ZT69?£Aª?£A�OY4589Q.bN»¡ASQ�]S]S?@89ÆÖÇ�Î¿Ï�Ð Ì H7A
OY?@A)Ë�M ASASQ$O§H5b 4F\7Q5EyP)Q$OYM Ë�?@89Æ2]S69Q�])H7AIXÖOYM9PDHF]S?@458 Aª]S4»�7óqÔ 4�½T]S6BQ ?@P-Q�ÌYÊ+Q$Ë�]SQ$OÕ\FH5=>M9Q�A E
H�8BO¤PSQ Å�P)M9898B?>89Æ�]S6BQ�:!é
V H�=@Æ545P)?>]S69JÐ478�])69Qª])H7AIXÆ7P)H5Ê96yÍ�$�?>Æ7M9P)Q×��AS694FR�A!?>8W_ªH�8U]S]
ËD6BH�PS]�½`45P)J 694FR¯ASMBËD6WH�Ê9=£H�8¡R<47M9=@OWb Q�AIÊ+Q$Ë ?{ÓBQ�OWbN»2H�:<MBAI]S47J�Q$P$Í®ZT69Q-])H5ASXYA�6BH^\7Q
Q�ÌYÊ Q�Ë'])Q$OÎO9M9P)H�]S?@458BA-4�½�ò7Í óBE�H58BOÕ]S6BQ¤Ê9=£H�8Î6BH5A�H�8¼4F\7Q PDH�=@=
AS=@H7ËDX¨45½�ò$óqÔ�E�Æ5?@\N?>89Æ¨H
])H�P)Æ5Q ]©ÓB89?£AS6�]S?@J.Q�45½Ø�9Í �9ÍNZT69Q�Ë$H�=@={Å�½`45PSÅ�b9?@OBA©?£A<ASÊ Q�Ë�?>ÓBQ$O�R[?{])6])H7AIXOYMBP)H�]S?@458BA<4�½LóBÍ �BÍ
ZT69Q�H�P)PS4FR�A�AS694FRÇÊ9PSQ�Ë�Q�OYQ 8BË QTPSQ$=@H�]S?@458BAS69?@ÊBA E7H�8BO�]S6BQ[Q�ÌN]SQ$8BAI?@458.bBH5P)A
AI694FRôÊ Q$PIÅ�])H7AIX
AI=£H5ËDX®Í9Z�H5ASX°�-?£A[=£H�b+Q =@Q$O¤]S4AS694FR«])69Q�Q$H5PS=@»�AI])H�PS]�H�8BO¤ÓB8B?@AS6;H�8BO¤=@H�]SQ�ÓB89?£AS6¤])?>J.Q�A Í

t es
t lft ef

1 2 3 4t=0

task1

task4

task3

task2

�·�	� �yÙB� �y�>h nh$�
�kgYfDtDu�Uf'w��F��q�rU��jmo$l�f)i

���ÛÚ ÜØ¡ØÝ¤ÝÞ¼{Å{ªq¬�ß¯©ª³²#¥µ´�¶�ª³²¸ªq¬�¹�¥�ªàÄ¢Å�½¸£
ZT69Q-ASM9Ê9Ê9=@?>Q$P�H5Æ5Q 8U]�?£A�H.])Q$AI]�H�Æ7Q 8U][]S6 HF]�JH5A)ðUM9Q PDH5O9Q$A�H7A�H�8;Q$87])?>P)Q�Ë�47J.J-M989?>]m»�4�½
AIM9ÊBÊ9=>?@Q PDA$Í^Á<H5ËD6�])?>J.Q[H�8BQ RôË$H�=@={Å�½`45PSÅ�b9?@OBAy?£A�H5898947M98BË�Q�O�bN»ª]S6BQTV¡H�P)X5Q�]�E ])69QTAIM9ÊBÊ9=>?@Q P
HF]I])Q J.ÊY]DA�]S4-Æ5Q 8BQ PDHF]SQ[AS45J.Q[8NM9J-b+Q P
4�½�b9?£O9A Íq$947P�]S69Q�AIQ�Q�ÌYÊ Q$PS?@J.Q 8U])A$E9ò�ó5ó�b9?£O9A©R!Q P)Q
Æ5Q 8BQ PDHF]SQ�O½`47P�Q$H7ËD6�P)M98yÍ

Á
H5ËD6§bB?@OÎPSQ$Ê9PSQ�AIQ$8U])A-H58Î45î+Q$P-])4¨Q ÌNQ�Ë�MY])Q¤AS45J.Q¤ASM9bBASQ�].4�½�]S69Q¤])H7AIXYA�AIÊ+Q$Ë ?{ÓBQ�O
?>8¡]S69QË H5=>=>Å�½`45PSÅ�b9?£O9A$Í ¿ Ê9P)?@Ë Q�½`47P�])69Q�R[6945=@Q�ASQ�]ª?£A�ASÊ+Q$Ë�?>ÓBQ�O�EyH�=@4589Æ¤R[?{])6¡Ê9P)?£Ë�Q$A�½`47P



Q$H5ËD6¡])H7AIX;?@8W])69QAIQ ]$ÍyZT69QOY?>î+Q$PSQ$8BË�Q�b+Q�]mR!Q Q 8¡]S69Q.4F\7Q PDH�=@=�b9?£O¨Ê9PS?£Ë�Q.H�8 O;]S6BQ.ASM9J
4�½�]S6BQ�?@8BOY?@\N?@OYM H�= ])H5ASX.Ê9P)?@Ë Q$A<?@A<PSQ ½`Q P)PSQ�O�]S4�H5A
]S69Q.þFâ£ö ßDãFàYÛBá
45P<]S69Q�ù+çSÞ ÷�â¬àY÷Ð45½y]S6BQ
Ë�45J�b9?@8BHF])?>478yÍ�Ôk8§H5O9OY?>]S?@458LE®]S69QQ�H�P)=>»¡AI])H5PI]ª])?>J.Q5EL=@H�]SQ.ÓB89?£AS6¡])?>J.Q5E�H�8BO¨JHFÌY?@J-M9J
OYM9PDHF]S?@4582H�P)QªAIÊ+Q$Ë ?{ÓBQ�O�½`47P[Q$H7ËD6�])H7AIX®ÍYÔ�][?£A[H�P)Q$ðUM9?@P)Q J.Q 8U]T4�½�]S69QªÊ9P)4�])4NË 45=+]S6 HF][]S6BQ
]S?@J�Q�ÊBH5P)H5J�Q ]SQ$P)A�?>8¡H�b9?£O¡H�P)Q�R[?>]S69?@8W])69Q�]S?@J�Q�R[?@8BOY4FR�A�AIÊ+Q$Ë ?{ÓBQ�O;?@8W]S6BQ�Ë$H�=@={Å�½`45PSÅ
b9?@OBA Í�Z�H5ASX2O9M9P)H�]S?@458BA�H�P)Q-PDH�8 OY45J.=@»2O9?@AI]SP)?>bBMY]SQ�O¡H�P)45MB8BO2]S6BQ�Q ÌNÊ+Q$Ë�]SQ�OW\FH�=@M9Q�MBAIQ�O
bU»¨]S6BQ2:<MBAI]S47J�Q$P$E�H�8BOÖ])69Q�])?>J.Q�R[?@8BOY4FR�A-H�P)QP)H58BOY45J.=@»ÖASQ�]-]S4Wb+Q¤ASJH�=@=>Q$P�]S6BH58
]S69Q�]S?@J.Q2R[?>8BO94FR�A�ASÊ Q�Ë�?>ÓBQ$Oô?@8¼]S6BQ2Ë$H�=@={Å�½`45PSÅ�b9?@OBA�H58BO¼=£H�P)Æ5Q$P-])6BH�8Î]S69Q;Ë�47J.Ê9MY]SQ�O
OYM9PDHF]S?@458 A Í�a<Q�Ë H5MBAIQ�4�½[]S6B?@A$E�H5PSbB?{])P)H5PS»ÖË�45J�b9?@8BHF])?>478BA�45½�b9?@OBA�½`P)Q$ðUM9Q$87])=>»ÖÆ5Q$89Q PDHF])Q
?>8Y½`Q�H5AS?>bB=>Q�A)ËD69Q$O9M9=>Q�A Í

a<?£O9A�H5PSQ.Æ5Q$89Q PDHF])Q$O¡½`45P�PDH�8BO945J,ASQ�]DA�4�½[Ë�4787])?>Æ7M945M A�])H5ASXYAªR[?{])69?@8¨])69Q�Ë$H�=@={Å�½`45PSÅ
b9?@OBA Ío$9M9=@=YOYQ�]DH�?@=@AL458�])69Q
bB?@O�Æ7Q 89Q$P)H�]S?@458�Ê9P)4YË�Q�ASAyH5PSQ
Æ5?@\5Q 8�?@8¤Ï �Ò�Í$é
PSQ$\N?>47MBA�R!45P)X�Ï ��ó�Ò
6BH5A�AS694FR[8¨]S6BH�]�]S69Q�AS?	�$Q.4�½Tb9?@OBA�Ë H58¨6BH^\7Q�H;AS?@Æ589?>Ó Ë H58U]ª?@J.ÊBH5Ë�]�458Ö]S69Q�O9?}��Ë�MB={]m»
4�½[]S6BQ�ASQ$H5P)ËD6ÕÊ9P)45b9=@Q JÖá�?>8U])M9?{])?>\7Q =@»5E�=£H�P)Æ5Q P-b9?@OBA�H5PSQ�6 H�PDOYQ P-]S4¨Ë 45J.Ê+47ASQ�]S47Æ5Q ]S69Q$P
b Q�Ë H�M AIQ�]S6BQ P)Q�?@A[H�69?@Æ569Q$P[=>?@X5Q$=>?@694N4YO�45½�4F\7Q P)=@H5ÊyÍ

���â�  ¢¡¤£¦¥�§©¨«ªq¬®°¯±ª³²#¥µ´�ãåä�¹�¼{¡¤¹�¥yªàÄæÅ{½¤£
ÿ 8BË�Qª])69Q�b9?£O9OY?@89Æ�OYQ$H7OY=@?>89Q�?£A[ÊBH7Am]�EY]S6BQ�:<MBAm])45J.Q P[Q$\FH�=@MBHF])Q$AT])69Q�AIQ ]�4�½�b9?£O9A[?@82H58
HF]I])Q J.ÊY]ª]S4�ÓB8 O¨H�Ë�47J-b9?@8BHF])?>478W])6BHF]�Ê9P)4F\N?@OYQ�A�Ë 4F\5Q$P)H5Æ5Q�4�½TH�=@=�])H5ASXYA E�H5=>=@4FR�A�½`47P�H
½`Q$H5AS?@b9=>Q�ASËD6BQ$OYM9=@Q5E®H�8 O;J.?>89?@J.?	�$Q$A�H�Ë 45J-bB?>8BH�]S?@458;45½
Ë�47AI]�H58BO;P)?@ASX®Í+KN?@8BË Q�b9?£O9A�H�P)Q
Q�Ì9Ë�=@MBAS?>\7Q ÿ G�Â`R[69Q$8¼J-M9=>]S?@Ê9=@Q�b9?£O9A�H�P)Q�AIM9bBJ�?>]I])Q$O§bN»¨]S69Q�ASH5J.Q�H�Æ5Q$8U]$EL4789=@»¡458BQ
4�½�]S69Q$J Ë H582b Q�H7Ë Ë�Q$ÊY]SQ�OBÈ<½`45P[Q�H5ËD62b9?£O¤]S69Q�:<MBAI]S47J.Q P[6BH7AT]S69Q�47ÊY]S?@458245½�ASQ =@Q$Ë'])?>8BÆ
R[69?@ËD6¤ÊBH�PS])A!45½L]S6BQ�bB?@O¨Â`?>½�H58U»9È©]S4.H5Ë$Ë�Q Ê9]$ÍYa!?@O9A!½`47P[Ë�45J�b9?@8BHF])?>478BA
J.?@Æ56U][?>8 Ë�=@MBOYQªH
þFâ£ö ßDãFàYÛBáT47PTH�ù®çSÞ ÷�â¬àY÷�½`45P�H5Ë$Ë�Q$ÊY]S?@89Æ�]S69Q�R[6B45=@Q�bB?@O�Í

ZT?>J.?@89Æ¨?@8Y½`47PSJHF])?>478§½`45PH�çéèÒêÖH58BOÎH»Çìë�Ë�í¼?>8 Ë�=@MBOYQ$A�Q�H�P)=>»§AI])H�PS]�çéèÒêµÇ¿ÉÃÊ^ÂîÇìë�Ëoí9È'E
=@H�]SQ2ÓB89?£AS6!çhèÃê©ï Ç"Ì ÍBÂîÇìë�Ëoí9È'E
H58BOìOYM9PDHF])?>478�çéèÒê©ï êñð±òoëqÇÒèÒóoô©ÂîÇìë�Ëoí9È-½`45P�Q$H5ËD6Î])H7AIXô?>8Ç]S6BQ
b9?@OyÍ
ZT69QWASQ JH�8U]S?£Ë A�4�½�HÕbB?@OÇ?£A.]S6BH�]�H§AIMBÊ9Ê9=@?>Q$P?@AR[?@=@=>?@89ÆÕ]S4§Ê+Q PS½`45P)J ])69Q;])H7AIX
Çìë³Ëoí§½`45P�]S69Q�b9?£OÎÊ9P)?£Ë�Q�çhèÃê©ï õ�òoèÒö¿÷NÂîÇìë�Ëoí9È-AI])H5PI])?>8BÆ¨HF]H�8N»Ö]S?@J.QßÇ�ø�ÂîÇìë�Ëoí9È-ASMBËD6Î]S6BH�]
çéèÒê�ï Ç ÉùÊ Â{Çìë�Ë�íBÈ�ú!Ç�ø^Â�Ë^ÈåúûçéèÒê�ï Ç Ì Í ÂîÇìë�Ëoí9ÈÞü«çéèÒê©ï êñð±òoëqÇÒèÒóoô©ÂîÇìë�Ëoí9È�E H�8 O�Ó 89?@AS69?@89Æ�H�][]S?@J�Q
Ç�øFÂ�Ë^È�ÓýçéèÒê�ï êµð±ò�ëqÇÒèÃóoô©Â{Çìë�Ë�íBÈ'Í

ZT69Q�Q \FH5=>MBH�]S47P©MBASQ$A©H�Æ7Q 89Q$P)H5=>?�� Q�O.AI?@J-M9=£HF])Q$OH58989Q$H5=>?@89Æ�ASQ$H5P)ËD6H5A
OYQ$A)Ë�P)?>b+Q$O.b+Q�Å
=>4FR�Í�À�4YOYQ$A�H�P)Q�X7Q ÊY]�?>8ÇH�8§45PDOYQ$PSQ�O§ð7MBQ M9Q¤4�½[Ó9ÌYQ$O¼J.H�ÌY?>J�M9JÃ=>Q$89Æ�])6ëÂ¬])69QÕýDÞDÚF÷
þ âÄþFáîÿBÈ�E�AS45PS]SQ�OÖbU»¡]S69Q�894YOYQ5¾ A�\FH�=@M9Q7Íy×¨Q�MBAIQ¤H�8ÕQ�ÌYÊ+4589Q$87])?@H5=<OY?£AI]SP)?>b9M9]S?@458Ö½`45P�AIQ Å
=>Q�Ë']S?@89Æ�]S69Qª89Q ÌN]!894YOYQ7EYH5A!PSQ�ðUM9?>P)Q$O�bU»�AS?@J-M9=£HF])Q$O�H58989Q�H�=@?>89Æ�Ï{ò^Ñ^Ò�ÍYZT69Q�H5=>Æ745P)?{])69J1?@A
45MY])=>?@89Q$O�?@8�$�?@Æ5MBPSQ��9Í

ZT69Q�½`45=@=>4FR[?@89ÆÖb9?@OYÅ�ASQ =@Q$Ë�]S?@458ÎJ.Q ]S694YO9A$E©MBASQ$Oô?>8êKU])Q Ê!�YÍ �W45½�]S6BQWH�=@Æ545P)?>]S69J ?@8
$�?@Æ5MBPSQÈ�BEB6BH^\7Q�b+Q Q$8W?@J�ÊB=>Q$J�Q$8U]SQ$O;H58BO�]SQ�Am])Q$O�Í+À�45]SQ�])6BHF]�])69Q�½`Q�H5AS?>b9?@=@?{]m»2H�8BO2Ë 47AI]
?>J.Ê9P)4F\5Q$J�Q$8U]!J.Q�])694YO9A[6BH^\7Q�AI?@Æ589?>Ó Ë$H�8U]TË 45J.Ê9=@Q�ÌY?>]m»¤Ë�4UAm]DATH5A)AI4YË�?£HF])Q$O¤R[?{])6�]S69Q$J�Í

Æ ��Ú�Û+þ5ã�÷,ä[âÄþ�����Ú�Û+þ7ãF÷,ä[âÄþôæ©ãF÷�ùBãFÛ+Þ ÛBá õ�:<694N47ASQ�H;b9?£OÕ45P�H;b9?£O§Ë�45J.Ê+4589Q$8U]
HF]�PDH�8BO945J2E
H�8 OÇH�]I])Q J.ÊY]�])4¼H5O9Oì?>]]S4§])69Q;894YOYQ7Í<ZT69Q;PDHF])?>4§45½�b9?£O9A.])4¼b9?£O
Ë�47J�Ê+458BQ 8U])AT?£A[H5O ñ M Am]DH�b9=@Q5ÍBZT6B?@ATJ.Q�])694YO�?@AT½ÄH7Am]�Â��.Âmò�ÈSÈ[H�8 O�Ê9P)45J.45]SQ$A!Æ7Q 89Q$P)H5=
Q�ÌYÊ9=@45PDHF])?>478�4�½�]S6BQ�AIQ�H�PDËD6¤ASÊBH5Ë Q5Í

Æ æ©ã ú Þ�çSÚ$è7Þ��'÷�ù+ç)ã ú Þ�÷Þ�Û á�õL:<694N47ASQ�H�b9?@O¡45P�b9?£O¨Ë 45J.Ê 4789Q 8U]�]S6BH�]ªË 4F\5Q PDA�H�])H7AIX
]S6BH�]�?£A�894�]�JH�Ê9Ê+Q$O�?@8�]S6BQ<894YOYQ7Í�ZT69Q!Ê9PS47bBH�bB?>=@?{]m»ª45½ ËD694N47AS?>8BÆ�H�bB?@O�Ë�45J.Ê+4589Q$8U]



�
	 ��� � � ������ s5uvl�r7�{h jmf'w � nUn7f'h$�vuvnUz
� ����� � � � ��	 ��������� �U� � "!

� � ��# � ��$&% � � � � �'��� �(' �)!�* o$i<f'h$tI�jIh$�k¢�z�fDn7f)iIh jmf�h��{uv��j!o$pyjm�Uf��Uu{w5�
jm�Uh j<u{n7tD�vrNw5f�jm�7f
jIh$�k¢�h$nUw�u�jm�
h'~^f)iIh$z$f��Uu{w�g5imu{t)f��

� � +-, �/.0� � � ��� � � �D�)! ��p®h$nF��jIh$�k¢-�Nh$�©n7oª�Uu{w7�D|7f)¦5u�j21¬tDo�~^f)iIh z�f[t'h nUnUo j
�Yf�h$tI�UuvfD~^f'w�3S�
� � 4 �©� � � 	 � � �(' � � �D�)! ��pBh$nF��jIh$�k¢��Nh$��hT�kuvnUz$�{f
�Uu{w9|�jm�Uf)n�jm�Uf��7u>w�l�rU��jL�Yf�gUh ikj�o$pBh$nF�

�ko��vr5jmu{o$n �B���7f��7u>w.l�uvz$��j<tDo$n�jIh uvn65�rU��j<jm�Nh j
jIh$�k¢�o$iTl�o imf[jIh$�k¢��D�Bq�imf'h�jmf�nUo�w5f�1¬�73
jm�Nh�j
l�h$g�jm�Uf[�Uu{w9|7t)o�l�gUr5jmf!jm�Uf)uvi©~$h$�vr7f98�|Uh$nUw�h�w7w-jm�7fDl jmo�jm�7f2:�r7fDrUf$�

� � ;-�<� � � � ��	 �����>=�?@�/?@� ! ��p jm�Uf)imfT¥�f)imf[nUoª�kuvn7z��vf)jmo�n7�
jm�7fDn-t)imf'h jmf�h�n7o�w7fTl�h gUg7u{n7zªh �{�
jIh$�k¢���jmoªn7oª�Uu{w7�D|Uh$nUw�h$wUw�u�j©jmo�jm�7f�:FrUfDr7f��

� � A ��� � � � � � � ��	©� �B� � ��	 � � � � � � %C� ���U� ? � � �
+F��D  � 	 � � � � jmuvl�fDo�r5j � � ' u{l�g5imo�~5uvn7z '@� !

+�� � ��� 	 � ���ª� � ��'@�FEHGI� � �KJL% � � � ��� � !
s5f)�{f)t)j<h�iIh$nUw7o�l n�r7l��Yf)iNM-OQPSR91I8�TVU�WYXZ8�T\[^]�3S|5¥©�Uf)imf
_ P�uv�
h$n.fS¦7gYo$nUfDnFjmu{h$�v����w7uv��jkimuv�Ur5jmf'w-iIh nNw7o$l n�rUl��YfSi�¥©u�jm�h�l�f'h n�o$p � � `5|
_ RÇuv��jm�Uf!tDr7ikimfDnFj
h nUnUfDh$�vuvnUzªjmfDl�gYf)iIh�jmr7imf�|7h nNw
_ 8 [ uv��jm�Uf[~$h$�vr7fTo$pyn7o�w7f�aLuvn�jm�Uf�:Fr7fDrUf��

q��UoFo$�kfªnUo�w5fcb�h$�<jm�Uf�Uim��jTn7o�w7f�uvn�jm�7fc:Fr7fDrUf[p£o iT¥©�UuvtI�d80egfhMQij8 d ¥©�7f)imf
8 d uv�
jm�7fT~$h$�vrUfTo p�jm�Uf!7im��j©nUo�w5f[u{n�jm�Uf�:FrUf)rUf��

+�� + ��� 	 � ���ª�¤� �('Qk !
eTuv�kt'h�iIw.h$�v�+�7u{w7��jm�Nh�j
h$gUgYfDh i
o�n�jm�7f!jIh$�7r��vuv��j!o p�l��
eTuv�kt'h�iIw.h$�v�+�7u{w7��jm�Nh�j©�Nh'~^f[h �vimfDh�w5���YfDfDn�rU�kf'w�jmoªf)¦5gNh nNwml��
q��UoFo$�kf�h��Uu{w.h tDtDo$iIw5uvnUz�jmo�jm�7f[tDr7ikimf)n�j©�7u{w��kfD�vfDt)jmuvo$ngYo��vuvt)�F�

+�� 4on J�% � � ' � ��'@�FE D � ��Õ� �('pk
q�% � ��'B? � � � � � ��'@� b�r !
* o i[f'h$tI�jIh$�k¢.l�h gUgYf'w.�F���Uu{wts jm�Nh�j!¥�h �[h$��imf'h$w5��l�h gUgYf'w�jmo-�Uu{wts r |Nimf)l�o ~�f
�Uu{wus r �
��p�s r ¥�h$�<h��kuvnUz$�vf)jmo�n.�7u{wB|Uh$�Nh nNw5o�n�jm�7f[f)¦5gNh nU�kuvo�nB�
� w7w�sêjmo�jm�Uf!f)¦5gNh$n7�kuvo�nU���`jkimuvf'w��vuv��j
o$pyn7o�w7f2b¤�
q�o�gF�-jm�Uf!jIh �Ur��{uv��j<o$p�n7o�w7f2b1uvnFjmoªnUo�w5f�b r h nNw�h�wUw-�Uu{wus«uvn�p@imo$n�j'�
� imr7nUt'h�jmfTjm�Uf!jIh �Ur��vuv��j<u{n�nUo�w5f2b r jmo�jm�7fTjIh$�7r��kuwvDf[�vuvl�uvj'�

+�� ;-n . ��	 ? �U� � � ��'@�FEdx !8 e Ozy"{ |~} e ij�N�(|�� e ij�B�&� | e i�y"{ � e �7¥©�7f)imf
_ y"{ |~}~eêuv�<jm�Uf��krUl o$p��Uu{wg7imuvtDfD�c1¬rUnUt)o ~�f)imf'w�jIh$�k¢��[h�imfªh �k�ku{z$nUf'w¤h$n�h'~^f)iIh z�f

g7imuvtDfS3S|
_ �N�(|�� e uv�yjm�Uf©f)¦5gYfDt)jmf'wªt)o���j�o p9imfDtDo�~^f)imuvnUz[p>imo�lëgU�{h$nªp£h$uv�vr7imf�|Fjmuvl�fD��hT¥�fDuvz��Fjk�

uvnUz�p£h$t)jmo i'�
_ �B�&� |�e¼u{��jm�7f!¥�fDuvz$��jmfDw��krUl o py�ktS�7f'w7r7�{f!o ~�f)im�{h$gU�D�
_ y"{ � e u{��jm�7f�n�rUl��Yf)i�o$pUjIh$�k¢��®jm�Nh�jLh imf�nUo jyl�h$g7gYf'w�jmoTh<�Uu{w9| jmuvl�fD�yh
¥�fDuvz��Fjk�

uvnUz�p£h$t)jmo i'�
+�� AQ� %"' �7� � � � �D� $ � ��'@� �D�D�U� � �D� � �^� �+�� � � '/��? �D�ª�� � � �@� � ��	 � � � � � � %C� � �7� ? � �d� �

4�� � � � ? � �2jm�UfT�Yf)��j<n7o�w7fTp@o�rUnUwB�

����� � �9� ���Uf�s5uvl�rU�{h jmf'w � n7nUf'h �{uvn7zªh$�vz$o$imu�jm�Ul¯rU�kfDw�jmoªfD~$h$�vrNh�jmfT�Uu{w5�D�



?@A<Q$ðUMBH5=Y]S4-]S69Q�Ë�4F\7Q PDH�Æ5Q<½ÄH5Ë�]S47P
4�½®])69Q�894YOYQ7Í7Ô�½LH�b9?@OË 45J.Ê+4589Q$87]!?@A<ËD6947ASQ 8LE�]S6BQ
Ë�4F\7Q PDH�Æ5Q�½ÄH5Ë'])45P!R[?>=@=�?@8BË�P)Q$H7AIQñá7?>½�H�b9?£O�?£A[ËD6947ASQ 8LE5])69QªÊ9PS47bBH�bB?>=@?{]m»45½L?@J�ÊBPS4F\N?@89Æ
Ë�4F\7Q PDH�Æ5QT?£A��Y���N�ìó�ï�ÑYÍ7ZT6B?@A<J.Q�]S6B4NO�?@A!H�=£AI4��.Âmò�È©?{½L]S69Q�AIQ ]<4�½�M98BJ.H5Ê9Ê+Q$O]DH5ASXYA
H�8BO¤])69Q�AIQ ][4�½�b9?@OBATÊ Q$P[])H7AIX�?£A�AI]S47PSQ�O�Í

Æ�� ÞDÚFöDâÄý â¬Ùvâ¬á�å��'÷�ù+çSã ú Þ ÷Þ�Û á�õ�ZT69Q2J.H5Ê9Ê9?@89ÆÖ?@A.A)Ë H�8B89Q$O¼]S4¨ÓB8BOÎ])H5ASXYA�]S6BH�]�6BH^\7Q
89Q ÆUHF])?>\7Q.AS=£H5ËDXÀçéèÒê©ï Ç ÉÃÊ Ó!êµð±ò�ëñÇÒèÒóoô"����çéèÒê�ï Ç Ì Í ELH�P)QË�478BAm])P)H5?>8BQ$O¨bU»W]S69Q$?>P�bB?@O9A
P)H�]S69Q$P�]S6 H�8bN»-Ê9P)Q$O9Q$Ë�Q�ASAS45PDA�45P<AIMBË$Ë�Q�ASAS45PDA E�H58BO.Ë�47M9=@O.b+Q�J.4F\5Q�O�?>8�H�OY?@P)Q$Ë'])?>478
]S6BH�]�R!45M9=£O2P)Q =@?>Q$\5Qª]S6BQ-89Q$Æ7HF])?>\7Q�AI=£H5ËDX®Í+ZT69Q »2H�P)Q-AS45PS]SQ$O�bN»¤]S69Q$?>P�Ê 45]SQ$87])?@H5=y])4
PSQ�OYMBË Q-?@8Y½`Q$H7AI?@b9?@=>?>]m»5E�H�8 OWASH^\7Q$O�Í+ZT69Q�M98U]SP)?>Q�O;b9?£OW45P�b9?£OWË�47J.Ê 4789Q 8U]ªR[?{])6W]S6BQ
69?@Æ569Q�Am]�Ê+4�]SQ$8U]S?£H�=�]S4;P)Q$O9MBË�Q�?>89½`Q$H5AS?@b9?>=@?>]m»¡?£A�ËD6947ASQ 8yÍ�À�4�]SQ.])6BHF]�R[69Q$8§H�b9?£OÖ?@A
ËD6947ASQ 8LEY]S69Q$PSQ-?@A�894Æ5MBH5P)H58U]SQ Q�])6BHF]�?{]�R[?@=@=L8945]�?>8U])PS4YOYMBË Q�4�])69Q P�?>8Y½`Q�H5AS?>bB?>=@?{])?>Q�A Í
ZT69Q2Ë�45J.Ê9=@Q�ÌY?>]m»§4�½�])69?£A.J�Q ]S694YOô?@At�.ÂI���9È'E�R[69Q$PSQZ�ì?@A�])69Q28UMBJ-b+Q P.4�½�]DH5ASXYA
?>8ì])69Q¡ÊB=@H58«H�8BO��Ç?@A�]S69QW8NM9J�b Q$P�45½�]DH5ASXYA?>8ì])69QWJH�ÊBÊ9?>8BÆ§]S6BH�]�J.Q Q ]�]S6BQ
H�b+4F\5Q�?>J.Ê9P)4F\5Q$J�Q$8U]<Ë�P)?{])Q P)?@HBE7?@8BË M9PSP)Q$O�458BË Q�]S6BQ�ÓBPDAI]<])?>J.QªH�894YOYQ�?@ATASM9b ñ Q�Ë']SQ�O
]S4¨½`Q$H7AI?@b9?@=>?>]m»Õ?>J.Ê9P)4F\5Q$J�Q$8U]$E�H58BO��.Â��UÈ�E�R[69Q P)Qd�¨?@A-]S6BQ¤8NM9J�b Q$P�45½�b9?£O9A�]S6BH�]
Ë�47M9=@O�Ê+4�])Q 8U]S?£H�=@=>»�b+Q�J.H5Ê9Ê+Q$O�]S4¤H�])H5ASX®EYQ$H7ËD6¤])?>J.Q-H�½`Q�H5AS?>bB?>=@?{]m»¤?>J.Ê9P)4F\5Q$J.Q 8U]
?@A�HF]I])Q J.ÊY])Q$O�4582H�894YOYQ5Í

Æ æ©ã^ö'á���÷�ù®çSã ú Þ ÷.Þ ÛBá�õ�:<694N47ASQ�]S69QWÂÄM98U]SP)?>Q�OBÈªb9?£OÖ45P�b9?£O§Ë�47J�Ê+458BQ 8U]�]S6BH�]�?@A�PSQ Å
AIÊ+458 AI?@b9=@Q.½`45P�])69Q�JHFÌY?@J-M9J Ê 4UAI?>]S?@\5Q�O9Q \N?@H�]S?@458Ö½`P)45J ])69Q�H^\5Q$P)H5Æ5Q�Ê9P)?@Ë Q5ELH58BO
PSQ$Ê9=£H5Ë�Q[?>]
R[?>]S6�Hª=@4FR!Q PSÅ�Ê9P)?£Ë�Q$O�b9?£O�]S6BH�]<Ë�4F\7Q PDA�HF]
=@Q$H7Am]�])69Q[]DH5ASX�R[?>]S6.])69Q�69?@Æ56YÅ
Q$AI]�Ê+47AS?{])?>\7Q�Ë�47AI]�OYQ$\U?£HF])?>478yÍBZT69QªÓ P)AI]�]S?@J.Q�]S6B?@A�J�Q ]S694YO2?£A�H�ÊBÊ9=>?@Q$O¤])4�H.894YOYQ5E
?{]�6 H5A�H.Ë�47J.Ê9=>Q ÌY?{]m»¤4�½\�.ÂI��� Óh�UÈ�E9R[69Q P)Q��W?£A!]S69Q�8NM9J�b Q$P�4�½�b9?£O9A[JH�Ê9Ê+Q$O¤])4
H�894YOYQ7E7».?£A©])69Q�8UMBJ-b+Q P!4�½LË�47J.Ê 4789Q 8U])A�Â¬]DH5ASXYA)È©?>8�H-b9?£O�EUH58BOÕ��?@A
]S6BQ�8NM9J-b+Q P
4�½�Ê+4�]SQ$8U]S?£H�=�b9?@OBA�Ê+Q P�]DH5ASX®Í+KNM9b AIQ�ð7MBQ 8U]�Q ÌNÊ H�8BAS?>478BA[45½�])69Q�A)H�J.Q�894YOYQ�bN»�])69?@A
J.Q�]S6B4NO�?@8BË�MBP�H.Ë�45J.Ê9=@Q�ÌY?>]m»�4�½�4589=@»Z�.Â��UÈ�Í
ZT69Q$ASQ�AIQ$=>Q�Ë'])45PDA[Ë H�82b+Q-Ë�47J.Ê 4UAIQ�O�])45Æ7Q�]S6BQ P�H�8 O2MBAIQ�O¤]S4Æ5Q$89Q PDHF])Q�½`4NË MBASQ$O2?@J�Å

Ê9PS4F\7Q J.Q 8U]�½`45P�HÖÆ7?>\7Q 8Ç894YOYQ5Í·$B45M9P¤AIQ$=>Q�Ë']S47P)A�R!Q P)Q2MBAIQ�OÇ?>8ì45MBPQ�ÌYÊ Q$PS?@J.Q 8U])A$E
H7A
½`45=@=>4FR�A$õ

Æ ��Ú�Û+þ5ã�÷2õBZT69Q�PDH�8BOY47J�ASQ =@Q$Ë'])45P[OYQ�ASË PS?@b Q�O2H�b+4F\5Q5Í
Æ�� ÞDÚFö^æ©ã ú õ�Ô�½©])69Q�8B4NO9Q�?£A�?@8Y½`Q�H5AS?>b9=@Q5E®MBASQ�])69Q�½`Q$H5AS?@b9?>=@?>]m»;?>J.Ê9P)4F\5Q$J�Q$8U]�AIQ$=>Q�Ë'])45P�á

4�])69Q P)R[?@ASQ.?{½T?>]�?@A�8B4�]ª½`M9=@=>»ÕË�4F\7Q P)Q$O�E+MBASQ.]S69Q�Ë 4F\5Q PDH�Æ7Q-?@J.Ê9PS4F\7Q J.Q 8U]�AIQ$=>Q�Ë'])45P�á
4�])69Q P)R[?@ASQªMBASQ�])69Q�PDH�8BOY47J�ASQ =@Q$Ë'])45P�Í

Æ æ©ã^ö'á � ÞDÚ^öFæ©ã ú õ7Ô�½®]S6BQ�Ë�47AI]©4�½®])69Q�Ë�4F\7Q P)Q$O�Ê 47PI])?>478�45½+])69Q[894YOYQ�?£A©H5b 4F\7QTH^\7Q PDH�Æ7Q5E
HF]S]SQ J.ÊY][])4PSQ�OYMBË Q�?>])A�Ë�47AI]yáY45]S69Q$PSR[?£ASQ�M AIQ�]S6BQ � ÞDÚ^öFæ©ã ú AIQ$=>Q�Ë']S47P$Í

Æ æ©ãF÷ý�â¬Û®Þ)þ�õ�G[MB8Õ]S69Qd��ÚFÛ®þ5ãF÷ÃASQ =@Q$Ë'])45P�H7A�=>4789ÆWH5Aª?>]-Ê9P)4YOYMBË Q$A�?@J.Ê9PS4F\7Q J.Q 8U]�E
]S69Q$8WAIR[?>])ËD62])4 � Þ)ÚFö'âÄý�â¬Ùvâ¬á�å���÷�ù®çSã ú Þ ÷.Þ ÛBá[M98U])?>=L]S6BH�]�½ÄH�?@=@A�]S4Ê9P)4YOYMBË Q�?>J.Ê9P)4F\5Q Å
J.Q 8U]$E�])69Q 8ÇAIR[?>])ËD6ÇbBH5ËDXÖ])4Q��ÚFÛ+þ7ãF÷�E�]S69Q$8¼])4Éæ©ã ú Þ çSÚ èUÞd��÷�ù®çSã ú Þ ÷.Þ ÛBá�E�]S69Q$8
bBH5ËDX�]S4���Ú�Û+þ5ã�÷�E9]S69Q$8¤])4§æ©ã^ö'á � ÞDÚ^öFæ©ã ú E H58BO¤ÓB8BH�=@=@»�bBH5ËDX�]S4���Ú�Û+þ5ã�÷�Í

� �������y´B¹"����²
³��� m� �¸�U·� k³��
Ôk8-])69?@A�AI]SM OY»5EFR!Q[H�P)Q!H�]I]SQ$J.ÊY]S?@89Æ�]S4�=>Q�H�P)8-R[69Q ]S69Q$P�]S69Q[AS?>J�M9=£HF]SQ�ONÅkH�8989Q�H�=@?>8BÆ�ASQ$H5P)ËD6
]SQ$ËD6B89?@ðUM9Q�Ë H58Wb Q�Q�î®Q$Ë�]S?@\5Q =@»;H�Ê9ÊB=>?@Q$OW]S4�])69Q-bB?@ONÅ�Q \FH5=>MBH�]S?@458WÊBPS47b9=>Q$J2Í ZT69Q�PSQ�AIMB={]DA



AI694FR1])6BHF]�]S6BQôæ©ãF÷ý â¬Û+ÞDþÎASQ =@Q$Ë�]S47P-45M9]SÊ+Q PS½`45P)J.A�H�=@=<]S69Q�4�])69Q PDA�H58BOÎË$H�8¼b+Q�MBAIQ�O
Q�î®Q$Ë'])?>\7Q =@»�478�J.4NO9Q PDHF]SQ Å�AS?�� Q$OªÊBPS47b9=>Q$JA E H58BOª])6BHF]y])69Q
J.47PSQ�½`4YË MBAIQ�OªJ.Q�]S6B4NOBA�H5=>4789Q
H�P)Q;?>89Q î+Q�Ë'])?>\7Q5E©Q$\5Q 8ê?>½�MBASQ$OÇR[?{])6ê69?@Æ56«H�8B89Q$H5=>?@89ÆÕ]SQ$J.Ê Q$P)H�]SM9P)Q$A$Í©Ô�]¤ASQ Q$J.A]S6BH�]
Q�Ì9Ë�Q�ASA�½`4YË�MBA�458¡?>J.Ê9P)4F\5Q$J�Q$8U]�=@Q$H5OBA�])4�½ÄH7Am])Q P�?>J.Ê9P)4F\5Q$J�Q$8U]�Q$H5PS=@»2458yE®HF]�]S6BQ�Ë 47AI]
4�½�H�=@4FR!Q PT=>?@X5Q$=>?@694N4YO�45½�Ó 8BOY?@89ÆH�AS45=@MY])?>478¤])6BHF]�A)HF])?@AIÓBQ$A[H5=>=�Ë�458 Am])P)H5?>8U])A$Í

Ôk8�47P)O9Q P�]S4�Ê9P)45b+Q[HªP)H589Æ5Q!4�½®Ê9P)45b9=@Q J Ë�47J�ÊB=>Q ÌN?>]m»�½ÄH7Ë']S47P)A$EFR!Q!PDH�8�]S6BQ ��Ú�Û+þ5ã�÷�E
æ�ã ú E � ÞDÚ^öFæ©ã ú E�H�8 OWæ©ãF÷ý�â¬Û®ÞDþ�ASQ =@Q$Ë�]S47P)A�H�ÆUH�?@8BAm]�]mR<4ªOY?>î+Q$PSQ$8U]�Ê9P)45bB=>Q$Jí]m»UÊ+Q$A�45½B]S6BQ
ASH5J�Q�AI?�� Q�bBMY]�OY?>î+Q$PSQ$8U]�=@Q \5Q$=@A�4�½©Ë�47J�ÊB=>Q ÌN?>]m»5Í+a!4�]S6;45½�]S69Q$J Ë 458U])H5?>8WÑ5ó.])H7AIXYA�H58BO
ò$ó5ó¨b9?£O9OYQ$P)A$E�H�8BOÇH�=@=�H�P)Q�Æ7Q 89Q$P)H�]SQ$OÎR[?{])6Ç]S69Q;A)H�J.Q¤PDH�8 OY45J 8NM9J�b Q$P�AIQ�ð7MBQ 8BË Q$A$Í
Ôk8Õ]S69Q2ö'÷ÚFÙ¬ÙvûIý âÄþÕÊ9P)45b9=@Q J2E�])69Q�H^\7Q PDH�Æ5Q�b9?£O§AI?�� QWÂÄ8UMBJ-b+Q P�45½<]DH5ASXNA�?>8BË =>M OYQ$OÕ?@8§H
OY?@A)Ë�47M98U]SQ�OÕb9?@O È�?£A�Ñ9E�H�8 OÕ?>8§])69Q¡Ù@ÚFç�èUÞ�ûIý âÄþ§ÊBPS47b9=>Q$J2Ey]S6BQ¤H^\5Q$P)H5Æ5Q�b9?£O¼AI?�� Q�?@A¤ò�Ñ9Í
Á
H�P)=@?>Q$P[R<47PSX¡Ï ��ó�ÒL6BH7A�AS694FR[8�]S6BH�]�]S69?£A�O9?{î®Q P)Q 8BË Q�6BH7A�HAI?@Æ58B?{Ó Ë$H�8U]�?@J�Ê H5Ë']�4582]S6BQ
AIQ�H�PDËD6¤OY?	��Ë�M9=>]m»¤OYMBQª]S4�]S69Q�Æ7PSQ�HF])Q PTÊ9P)45bBH5b9?>=@?>]m»�4�½�4F\5Q P)=£H�Ê¤H5J.4589Æ�b9?£O9A Í

$�?@Æ5MBPSQ��AS694FR�Ay]S69Q©?@J.Ê9P)4F\5Q J.Q$87]�Ë�M9P)\5Q�A®½`45PL]S69Q�½`47M9PLbB?@O�ASQ =@Q$Ë�]S47P)A�478ª]S69Q�ö'÷.Ú�Ù¬Ùvû
ý�âÄþìÊBPS47b9=>Q$J2E
H�8BO!$�?@Æ5M9P)Q¨ÑÕAS694FR�A?@J.Ê9PS4F\7Q J.Q 8U]�Ë M9PS\7Q$A.½`47P]S6BQ¨A)H�J.QWAIQ$=>Q�Ë'])45PDA
458;])69Q¤Ù@ÚFç�èUÞ�ûIý âÄþ;ÊBPS47b9=>Q$J2Í+Á
PSP)45P�b H�PDA�AS694FR ËyÇhï êq÷)¡0¢¤£ ��ó9Í®ZT69Q¨æ©ã�÷.ý â¬Û+ÞDþWASQ =@Q$Ë�]S47P
Ë�=@Q$H�P)=@»�Æ7?>\7Q$A
]S69Q�b+Q$AI]T4F\7Q PDH�=@=BÊ+Q PS½`45P)JH�8BË Q5EUb 45]S6�?>8�]SQ P)JA!4�½�AS45=@MY]S?@458�ðUMBH�=@?{]m»H58BO
?>8�]SQ$PSJAT45½�Ë 458BAS?@AI]SQ$8BË�»7Í

0 2 4 6 8 10 12 14 16

x 10
5

4

5

6

7

8

9

10

11
x 10

4

Time (msec)

N
od

e 
V

al
ue

Random  
Cov     
FeasCov 
Combined

����� �S¥+� ��l�g5imo ~�fDl�fDnFj®tDr5im~^fD�®p@o$iLjm�UfY|~¦§� ¨(¨ª©�«<�¬�g5imo��U�vfDl.� � ~^f)iIh$z$fD��h imf��k�Uo'¥©n�p@o$iV+ `!imr7nU�D�

ZT69Q�½`45=@=@4FR[?>89ÆT]DH�b9=@Q
AS694FR�A�])69Q©8NM9J�b Q$PL4�½BH7Ë Ë Q ÊY]DH�b9=@Q©H5A)AI?@Æ58BJ�Q$8U])A®½`47M98BOª½`47Py]S6BQ
öD÷ÚFÙ¬Ù{ûIý�âÄþ�H58BO.Ù>Ú�ç�è7Þ ûIý âÄþªÊ9P)45b9=@Q JA$Í ZT69Q�]DH�b9=@Q
AS694FR�A�694FRÖQ�î®Q$Ë�]S?@\5Q�])69Q�½`45MBPLAIQ$=>Q�Ë'])45PDA
R<Q$PSQTHF]�ÓB8BOY?@89Æ�AS45=@MY]S?@458BA�])6BHF]©A)HF]S?£AIÓBQ$O�H�=@=NË 458BAI]SPDH�?@8U])A$ÍFZT69Q!H7Ë'])MBH�=N8NM9J-b+Q P�45½ ASMBËD6
AI47=>MY])?>478BA�?@A�894�]ªXN894FR[8yÍ®¿�ÆUH�?@8yE R!Q�ASQ Q-]S69Q.H5O9\^H58U])H�Æ7Q�4�½
]S69Q¨æ�ã�÷.ý â¬Û+ÞDþ¨AIQ$=>Q�Ë'])45P�E



0 2 4 6 8 10 12 14 16

x 10
5

4

5

6

7

8

9

10

11
x 10

4

Time (msec)

N
od

e 
V

al
ue

Random  
Cov     
FeasCov 
Combined

����� � ®B� ��l�g7imo�~^fDl�f)n�j®tDr7im~^f)�Lp@o$i�jm�7f2¨w� ¯±°��<©�«<�±¬ªg7imo$�U�vfDl.� � ~^f)iIh z�fD��h imf
�k�Uo'¥©n�p£o iN+�`[imr7nU�D�

R[69?@ËD6ÖMBASQ$AªPDH�8BO945J,ASQ =@Q$Ë�]S?@458¨]S42Æ5Q$89Q PDHF])Q�ASQ�]DAª4�½[Ë H�8 OY?@OBHF]SQ�A E�H58BO¨]S69Q$8ÕASR[?>])ËD69Q�A
]S4J.45P)Q�½`4YË MBAIQ�O2AIQ$=>Q�Ë']S47P)A<])4�Ë�=@Q$H�8�M9ÊyÍ

KNQ =@Q$Ë�]S47P AIJH5=>=>Å�bB?@O¤Ê9P)45b9=@Q J =£H�P)Æ5Q Å�bB?@O¤Ê9P)45b9=@Q J
G�H�8 OY45J � �
:<4F\ � ó
$9Q�H5A':<4F\ � ó
:<45J�b9?>8BQ$O � ò

Ôk8®$�?@Æ5M9P)Q��9E5R<QTQ�ÌYÊ9=@45P)QT]S6BQ[Q�î®Q$Ë']<4�½®P)H5?@AS?>8BÆ�])69Q�H58989Q$H5=>?@89Æ�]SQ$J.Ê Q$P)H�]SM9P)Q[458�]S6BQ
Ê Q$PI½`47PSJH�8 Ë�Q�4�½y])69Q�AIQ$=>Q�Ë']S47P)A$ÍNZT69QªQ�ÌYÊ Q$PS?@J.Q 8U])ATOYQ�ASË PS?@b+Q$O�Q�H�P)=>?@Q PTH�P)QªH�=@=+P)M98¤R[?{])6
H�8�?@89?>]S?£H�=�H�8B89Q$H5=>?@89Æ�])Q J.Ê Q$P)H�]SM9P)Q�4�½�óBÍ �BÍUG�H5?@AS?@89Æ�])69Q�H58989Q�H�=@?>89Æ-]SQ$J�Ê+Q PDHF])M9P)Q�OY4NQ$A
894�]T6BH^\5Q�H�8N»AI?@Æ589?>Ó Ë$H�8U]<Q î+Q�Ë'][458�Ê+Q PS½`45P)JH�8BË Q5E7½`4YË�MBASQ$O¤AIQ$=>Q�Ë']S47P)A<OY4�894�]TÊ Q$PI½`47PSJ
H�8N»�b+Q�]I])Q P�H�][69?>Æ769Q PT])Q J.Ê+Q PDHF]SMBPSQ�A Í

$�?@8BH5=>=@»5E©R!Q;Ë�47J�Ê H�P)Q$OÎ]S69Q;Ê+Q PS½`45P)JH�8BË Q�45½�])69Q¨KN?@J-MB=@H�]SQ$Oì¿�8989Q$H5=>?@89Æ¼ASQ$H5P)ËD6
R[?{])6�H�AS»NAI]SQ$JHF]S?£Ë�ASQ$H5P)ËD6.458�H-AIQ$PS?@Q$A�45½¸��ó�ASJH�=@=>Q$P
Ê9P)45b9=@Q JA
R[?{])6;ò$óª]DH5ASXNA<H�8BO2ò�ó
b9?@OBOYQ PDA Í9ZT6B?@ATRTH5A<]S6BQ�=@H5PSÆ7Q$AI]!Ê9P)45bB=>Q$J 458�R[69?£ËD6¤R!Q�Ë�45MB=@O¤PSMB8�H�½`M9=@=>»¤AI»YAI]SQ JH�]S?£Ë
AIQ�H�PDËD6�?>8�=>Q�ASAL]S6BH58�ò�ó�6947M9P)A$Í�KY?{Ì�45½9]S69Q�AIQ<Ê9P)45b9=@Q JA�6BH5O�AS45=@MY])?>478BA Í^¿�A�])69Q
½`47=>=@4FR[?@89Æ
])H�bB=>Q�AS694FR�A$EF]S6BQ�æ©ãF÷ý�â¬Û®Þ)þ�AIQ$=>Q�Ë']S47P�Ê Q$PI½`47PSJA�P)Q$ASÊ+Q$Ë']DH�b9=@»5E5ÓB8BOY?@89Æ-AS45=@MY])?>478BA�]S4�H5=>=
b9MY]�4789Q
45½N]S69Q!Ê9P)45b9=@Q JA�?@8-H[½`Q$R¼AIQ�Ë�478BO9A$Í$ZT69Qm²SAS45=@MY]S?@458BA�³^ÊBPS47b9=>Q$Jt´<Ë 45=@M9J.8-AI6B4FR�A
]S69Q8NM9J�b Q$P�4�½!O9?@AI]S?@8BË']�AI47=>MY])?>478BA�½`45M98 O¡½`47Pª]S69QÊBPS47b9=>Q$JA�]S6BH�]ªR!Q P)QAI47=>\7Q$O�E�H58BO
]S69Q�²Sb Q�Am]<\^H5=>MBQ ´�Ë�47=>MBJ�8Ë 45J.ÊBH�P)Q$A�])69Q�H^\7Q PDH�Æ5Q!\FH�=@M9Q$A©4�½®]S69Q�b Q�Am]<AS45=@MY])?>478BA�½`45MB8BO
½`45P[Q$H7ËD6¤J.Q ]S694YO�Í



0 2 4 6 8 10 12 14

x 10
5

4

5

6

7

8

9

10

11
x 10

4

N
od

e 
V

al
ue

Random, temp 0.3 
Cov, temp 0.3    
Random, temp 0.7 
Cov, temp 0.7    

Time (msec) 

 

����� � µB� ��l�g7imo�~^fDl�fDnFj�tDr7im~^f)��p£o$i©j�¥�o�w5uw¶9fSimfDnFj
h$nUn7f'h$�vuvnUzªjmf)l�gYf)iIh jmr5imfD�D�

KNQ =@Q$Ë�]S47P ÊBPS47b9=>Q$JA!AS45=@\5Q�O AS45=@MY])?>478BA·³FÊ9P)45b9=@Q J b+Q$AI]�\FH�=@M9Q�½`45M98 O
G�H�8 OY45J � ò�ó9Í � ¸ñ�/¸q�
:<45J�b9?>8BQ$O Ñ �q�YÍ � ¸q��ñ
KN»YAm])Q JHF])?@Ë � ò�� �YÍ�Ñ ¹¤¸/¸µ

º ���Ø ���³��L¶H» µ©´½¼

VWH�P)X5Q ])A�ÊB=@H^»WH58WQ$A)AIQ$8U]S?£H�=�PS47=>Q�?>8¡]S69Q�Q$Ë 458947J-»5E®H�8 O2]S69Q$PSQ�?£A�H�Æ5P)4FR[?>8BÆ�89Q Q�O;½`47P
H�Æ5Q$8U])A-Ë$H�ÊBH5b9=@Q�4�½�AS45Ê96B?@AI]S?£Ë H�]SQ$OÎH�MY])45JHF])Q$OÕ89Q$Æ54�])?@H�]S?@458BA¤Ï{ò7E ¹�Ò�Í�¿�MY])45JHF])Q$OôË�4589Å
]SPDH5Ë'])?>8BÆ;Ê9PS45]S4YË�47=@A�Q ?>]S69Q$P�H5A)ASM9J.Q�OY?@PSQ�Ë']�H5Æ5Q 8U]SÅ�])4�ÅkH�Æ5Q$8U]�89Q$Æ545]S?£HF]S?@458êÏ>ò ¸BE ��Ò
45P-H58
H�MBË�]S?@458¡J.Q�ËD6BH�89?£ASJÃÏ �Yò Ò�Í�KYH58BOY6947=>J Ï>ò ¸�Ò�Ë 458BAS?@O9Q PDA�H5Æ5P)Q Q J.Q$87]DA�?@8N\545=@\N?>8BÆ�Q�ÌYÊ9=@?£Ë�?>]
ÊBH^»NJ�Q$8U])A$E�b9M9]�69Q2H�=£AI4¨H5A)AIM9J.Q�A�]S6 HF]�]S69Q2H�Æ7Q 8U])A�H�P)Q�6945J.47Æ5Q 8BQ 45M A�¾¨])69Q »Õ6BH^\7Q
Q$ðUM9?@\^H5=>Q$8U]�Ë H�Ê H�b9?@=>?>]S?@Q$A$E9H�8 O¤H58U»¤H�Æ5Q$8U][Ë$H�826BH58BOY=@QªH58N»])H7AIX®Í ÿ M9P�H5Æ5Q$87]DATH�P)Q�6BQ�]IÅ
Q P)45Æ5Q$89Q 47MBA$ELH�8BOÎOYQ$Ë ?@OYQ�R[6BH�]-])H7AIXYA�]S4Ö6BH�8BO9=>Q¤bU»ÕP)Q$ASÊ 478BOY?@89Æ;])4¨H¡Ë$H�=@=
½`47P�bB?@O9A
]S6BH�]�PSQ�ð7MB?>P)Q$ATASÊ Q�Ë�?>Ó Ë�])H7AIXYAT45PTÊ9P)4YOYMBË�])A[R[?>]S69?@8;H.AIÊ+Q$Ë ?{ÓBQ�O¤]S?@J�Q�R[?@8BOY4FR�Í

ZT69Q<OYQ ]SQ$PSJ.?@8BHF])?>478�4�½9R[?@8989Q PDA�4�½BË�47J-b9?@8BH�]S45P)?£H�=5H5MBË'])?>478BA
Ï>òy��ÒU?£Ay6BH5P)OyÍ)¿�»N8BH�J.?£Ë
Ê9PS47Æ5PDH�J.J.?>8BÆ¤Ï>òy�FÒ®R!45P)XNA<R!Q =@=®½`45PTPSQ$=@H�]S?@\5Q$=>»ASJ.H5=>=yASQ�]DA!4�½�bB?@O9A$EYb9MY]�OY4NQ�A<8B4�]�ASË$H�=@Q
R<Q$=>=+H�8BO�?@J�Ê+47ASQ$A<AI?@Æ58B?{Ó Ë$H�8U]©P)Q$AI]SP)?@Ë�]S?@458BA�478.]S69Q�bB?@O9A$ÍUK9H�8BOY6B45=@J Ï>ò ¹FÒ PSQ$=@H�ÌNQ�A©AS45J.Q
4�½
])69Q.PSQ�Am])PS?£Ë'])?>478BA$E+bBMY]�H5A)AIM9J.Q�A�ASM9Ê+Q PDH5O9O9?{])?>\N?>]m»¡H�8BO¨894�Q�Ì9Ë�=@MBAS?>\7Q�Å ÿ G¯b9?£O9A$Í�$947P
J�47PSQ�Æ5Q 8BQ PDH�=BASQ�]S]S?@89Æ7A$E547ÊY]S?@JH�=@?{]m»�4�½LAS45=@MY]S?@458?£A�])P)H7OYQ$O.45î¤½`47P<Ë 45J.Ê9MY]DHF]S?@458 H�=BË 47AI]
bU»�MBAI?@89ÆÊ+45=@»N8945J.?£H�=®]S?@J.Q�H�Ê9ÊBPS4^ÌY?@J.H�]S?@458�H5=>Æ745P)?{])69JA Í

KN?>8 Ë�Q.]S6BQ?>8U]SP)4YOYMBË�]S?@458Õ4�½T?{])Q PDHF])?>\7Q.A)H�J.Ê9=@?@89Æ¼Ï{òo�^Ò�EyH;Am])P)H�]SQ$Æ5»;])6BHF]�PDH�8BO945J.=>»
Q�ÌYÊ9=@45P)Q$A�OY?{î®Q P)Q 8U]ÊBH�]S6BA.?@8ôHÕASQ$H�PDËD6§])PSQ$Q5E�]S69Q$PSQ�6BH^\7Q¤b+Q Q$8ô8NM9J.Q P)45M A�H�]I])Q J.ÊY])A



]S4«?@J.Ê9PS4F\7Q¼AIQ�H�PDËD6íÊ Q$PI½`47PSJH�8 Ë�Q§bN»ÉM AI?@89Æ«PDH�8BO945J.?	��HF])?>478yÍ�G�H58BOY45J.?��$H�]S?@458 6BH7A
b Q$Q 8ôAS694FR[8Õ])4¡b+Q�MBASQ�½`M9=T?@8¼P)Q$OYMBË ?>8BÆW]S6BQ�M989ÊBPSQ�OY?@Ë�])H5b9?>=@?>]m»Ö?@8§])69Q¤P)M9898B?>89ÆW]S?@J�Q
4�½
Ë�47J.Ê9=>Q ]SQ.AIQ�H�PDËD6WH�=@Æ547PS?>]S69JA�Ï �^Ò�Í®¿ \FH5PS?@Q�]m»�4�½
J.Q ]S694YO9A�]S6 HF]�Ë 45J�b9?>8BQ-PDH�8BOY47J�Å
?	��HF]S?@458�R[?{])6�6BQ M9P)?@AI]S?£Ë A�6BH^\7Q<b+Q Q$8-Ê9P)45Ê+47ASQ$O�EFASMBËD6-H7AVÀLQ$H7Am]Á¿�?£A)Ë�P)Q ÊBH58BË�»�KNQ�H�PDËD6�Ï ¸�Ò�E
69Q M9P)?£Am])?@Ë�Å�b9?£H5ASQ$O-Am])4NËD6 H5AI]S?£Ë
A)H�J.Ê9=@?>89Æ.Ï �FÒ�E^H58BO-AI]S4YËD6BH7Am])?@Ë
Ê9P)4NË Q$OYMBPSQ�Ay½`47P�Æ7Q 89Q$P)H�]S?@89Æ
½`Q$H5AS?@b9=>QªA)ËD69Q$OYMB=>Q�A�Ï>ò¦5Ò�E ñ MBAI]T]S4.8BH5J�QªH-½`Q R�Í9ZT69Q�H�=@Æ547PS?>]S6BJ R!Q�Ê9PSQ�AIQ$8U]SQ$O�?@ATb H5ASQ$O
458ÎAS?>J�M9=£HF]SQ�OÎH58989Q$H5=>?@89Æ E�H58BO¼H5A�ASMBËD6ôË 45J-bB?>89Q�A�])69Q2H5OY\FH�8U]DH�Æ5Q�A�45½�69Q MBPS?£Am])?@Ë$H�=@=>»
Æ5M9?£OYQ$O2ASQ$H5P)ËD6¤R[?{])62AS45J.QªPDH�8BOY47J AIQ�H�PDËD6yÍ

Â Ã¨µ<²�¸  I·��N¹mµ
²�� ��²�¶ÅÄ�·�³Y·�´��z» µ©´�¼

a<?£OWQ$\FH�=@MBHF])?>478W?>8¡]S69Q.VW¿�_ªÀ�Á
Z¯H5MY]S47J.H�]SQ�O¡Ë�478U]SPDH5Ë'])?>8BÆ�Q 8N\N?>P)458BJ�Q$8U]�?£A�H�OY?	��Å
Ë�M9=>][45ÊY])?>J.?�� ?@89Æ�ASQ$H5P)ËD6ÊBPS47b9=>Q$J1]S6BH�]!J�MBAI]Tb+Q�Ê Q$PI½`47PSJ.Q$O�R[?{])69?@8�H-Ê9PSQ�OYQ�])Q P)J.?>89Q�O
H�J.45M98U]�4�½<]S?@J.Q5ÍyÔkÆ78945P)?>8BÆ�]S6BQMBAIQ.45½<?@8BOY?@\U?£OYMBH5=�b9?£OÖË 45J.Ê+4589Q$87]DA E�?@8Ö45M9P�Q ÌNÊ+Q P)?>Å
J�Q$8U]�])69Q P)QH�P)Q�H5Ê9Ê9P)4^ÌY?>JHF])Q =@»Õò$óUC~Æ�b9?@OÖË�47J-b9?@8BH�]S?@458BA�]S6 HF]�Ë�47M9=@O¨b+Q�])Q$AI]SQ�O�Íy×ÖQ
6BH^\5Q[ËD694UAIQ$8-])69Q�KN?@J-M9=£HF])Q$O.¿�898BQ$H�=@?@89Æ�H�Ê9ÊBPS4UH5ËD6�])4�OYP)?>\7Q!bBPS4UH5O�Q�ÌYÊ9=@45PDHF]S?@458�4�½+]S6BQ
AIQ�H�PDËD62ASÊBH7Ë�Q5Í©$945P�]S69?£A�]S4�b+Q-Q î+Q�Ë']S?@\5Q7EB?>]�?£A�89Q�Ë�Q�ASA)H�P)»�])4�AIQ ]�H8NM9J�b Q$P�4�½�ÊBH5P)H5J�Å
Q�]SQ$P)A$E®?>8 Ë�=@MBOY?@89Æ�]S69Q.b+Q$H�J,R[?@ON])6yELH58989Q$H5=>?@89Æ�]SQ J.Ê+Q PDHF])M9PSQH58BOWPDHF])Q5EyH�8 OWÊ+Q 8BH5={]m»
½ÄH5Ë'])45PDA E+])42H^\745?£O;Ê9=£H5Ë ?>89Æ�=£H�P)Æ5Q�Ê 45]SQ 8U])?@H5=�bBH�P)PS?@Q PDA�H�P)45M98BOW]S69QAS45=@MY]S?@458 A Í�Á©\7Q 8U]SM9Å
H�=@=>»7EBR!Q-6947Ê Q�])4�b+Q�H5b9=>Q�]S4�M AIQ�ÊBPS47b9=>Q$J J.Q ]SP)?@Ë$A�])4�AIQ ]�])69Q$ASQ�ÊBH5P)H5J�Q ]SQ$P)A[478;]S6BQ
ïB»5Í

×¨Q�6BH^\5Q�Ê9P)Q$ASQ 8U])Q$O;Hb9?£O;Q$\^H5=>M HF]S?@458;ÊBPS4YË�Q�ASA[½`45PªH�MY])45JHF])Q$O;Ë�478U]SPDH5Ë'])?>8BÆ.]S6BH�]
?>8BË 45P)Ê 47P)H�]SQ�AyË�4UAm]�E ]DH5ASXªË 4F\5Q$P)H5Æ5Q5ED])Q J.Ê+45PDH�=7½`Q$H5AS?@b9?>=@?>]m»5E^H�8BO�P)?£AIX�Q$AI]S?@JHF]S?@458LE�H58BO�R!Q
6BH^\5Q�Ê9PS4F\N?£OYQ$OyE7MBAS?@89Æ�])69?@ATQ$\FH�=@MBHF])?>478�Ê9P)4NË Q$A)A ENH�8�Q J.Ê9?@PS?£Ë H5=®AI]SM OY»4�½y])69Q�]SPDH5OYQ$4�î�A
b Q ]mR<Q$Q 8½`4YË�M A<H58BOM9=>]S?@JHF]SQªASMBË Ë Q$A)A©458.])69?£A<=£H�P)Æ5Q7E5J�M9={])?@Ë PS?>]SQ$PS?@458�ASQ$H5P)ËD6.Ê9P)45bB=>Q$J�Í
ZT?>J.Q2Ë�458 Am])P)H5?>8U])A�OY?£Ë']DHF]SQ¤]S6 HF].4589=@»§HW])?>8N»Ö½`P)H7Ë'])?>478Î4�½[])69Q;AIQ�H�PDËD6¼AIÊ H5Ë�Q�Ë H58Îb+Q
Q�ÌYÊ9=@45P)Q$O�E�H�8BO�=@4YË H5=5J.?>8B?>JH�H5b 47M98BO�Í^ZT69Q<PSQ�AIM9=>]LRTH5Ay]S6BH�]$E�?>8-]S69?£ALQ$8N\U?@P)4589J.Q 8U]�E�]S6BQ
Ê9M9P)Q =@»¤PDH�8BO945J H�Ê9Ê9P)47H7ËD62R!H7A�J.45P)Q-ASMBË Ë Q$A)Am½`M9=�HF]�ÓB8BOY?@89Æ¤AS45=@MY])?>478BA[])6BHF]ªASH�]S?£AmÓBQ�O
H�=@=7Ë�478BAI]SPDH�?@87]DA®]S6 H�8�R!Q P)Q�]S69Q
J�47PSQ
?>8Y½`47PSJ.Q�O�AIQ�H�PDËD6�])Q$ËD698B?@ðUM9Q�A E�H�8BO�H58�?>8U]SQ$PS=@Q$H^\7Q$O
Ë�45J�b9?@8BHF])?>478¤45½�PDH�8BOY47J�H�8 O�½`4YË�M AIQ�O�ASQ =@Q$Ë�]S47P)A!Ê9P)4YOYMBË�Q�O¤]S69Q�b+Q$AI]�PSQ�AIMB={]DA Í

ZT69?@A.R!45P)XÕP)H5?@ASQ$A.ASQ \7Q PDH�=!?>8U]SQ$PSQ�Am])?>8BÆÖðUM9Q�Am])?>478BA�½`45P�½`MY])M9PSQ;P)Q$ASQ$H5P)ËD6LÍ�×Ö45P)X§?@A
PSQ�ð7MB?>P)Q$OÕ])4¨OYQ$\5Q$=>47ÊÎH¨Ë =>Q�H�P�M98BOYQ$P)AI])H58BOY?@89Æ¡45½�694FR1]S6BQ¤\FH�P)?@45MBA-]SM98B?>89ÆÖÊBH5P)H5J�Q Å
]SQ PDA©AS6945MB=@O�b+Q�H5O ñ M Am])Q$O�?>8�H7Ë Ë 45PDO9H�8BË Q<R[?>]S6ÊBPS47b9=>Q$J¯ÊBH5P)H5J�Q ]SQ$P)A$Í�¿�8?£OYQ$H5=Y]SMB89?>8BÆ
R<47M9=@OÎPSQ�OYMBË Q¤])69Q2?>8 Ë�?£OYQ 8BË Q;H�8BOÇAI?�� Q245½�=>4YË$H�=[J.?>8B?>JH9E©H58BOôJ�?@89?@J.?	�$Q�Ê+4�])Q 8U]S?£H�=
bBH�P)PS?@Q PDA�H5PS47M98BO;M ASH5b9=>Q.AS45=@MY]S?@458BA$Í@Ç©H�P)?@H�]S?@458BA�458¡]S69Q�?>8U])Q P)=>Q�H^\5Q$O2PDH�8 OY45J�H�8 O;½`4�Å
Ë�MBASQ$OASQ$H5P)ËD69Q�A�89Q$Q$O�]S4-b Q�Q�ÌYÊ9=@45P)Q$O�Í5¿!]TH�69?@Æ569Q$P
=@Q \7Q =�E�]S6BQ�ASËD6BQ$OYM9=@?@89Æ�4�½�Ê9=£H�8B89?>8BÆ
]S?@J�Q7ENb9?@O�Ê9P)Q ÊBH5P)H�]S?@458.]S?@J.Q5EYb9?£O�Q$\FH�=@MBHF])?>478]S?@J.Q5EYH�8BO�Q�ÌYQ$Ë MY]S?@458�]S?@J�Q�89Q$Q$O9A<]S4�b+Q
OYPS?@\5Q$8¨bN»;XN894FR[=@Q$OYÆ7Q�45½
])69QPSQ$=@H�]S?@\5Q.Ë�4787])PS?@b9MY])?>478BA�4�½!Q$H5ËD6Ö4�½<]S694UAIQË 45J.Ê 4789Q 8U]DA
]S44F\5Q$P)H5=>=®AS45=@MY]S?@4582ðUMBH�=@?{]m»7Í

� �"È �L´��L²�¸#�¸�
� ��q�h�ikimuvf � f'h$l�h$nUw � imuvf-s�fDz�fD~Y� � r5jmo�l�h jmfDw¤nUf)z�o$jmu{h�jmu{o$nU� !�� �kr7im~^fS��o p�jm�Ufª��jIh�jmf-o p

jm�7f!h�ikj'��q����©� �2o im¢�u{n7z���h$gYf)iNÉ � �`�¼��� � `�+ +�|¤ÊTh$h$�©s�tS�7oFo��Yo$p � r7�ku{n7fD�k�D| } n7u{~�fD�ku�j��ªo p
q�h �vuvp@o$imn7u>h�| � f)im¢�fD�vf)�F| � É)É)Ë��



+����.h�im¢ � o�wUw���h nNw����Uo$l�h$�[eTf'h n ��s5o��v~�uvnUz-jmu{l�fS��w5fDgYfDnUw7fDnFjTg7�{h$nUn7uvnUz�g5imo��7�{f)l��D�ª��n
Ì�Í y@Î Ì�Ï�Ð | � É)Ñ)É��45�2Ò5� � imfD�kuvnNh��ÓÊ!fDr5imu{��jmuvt)�Ä�7u>h �kf'w.��jmoFtI�Nh$��jmuvt��mh$l�gU�vuvnUz5����nFÔ\¯&{�ÕSÖ"{�×9}�Ø¤�mÙLØK�(¯7}��~��Ú�}�ØtÛ�� }SÜ ¨
y"{�Ú�×�ÖB{ ÚuÎÓ¯7}� ÝVÕ<��)¨ Ì Ú¤}��<¨(¨ �^°���Ú0Õ7�S| � É É)�5�;7�2Ò$o��Un�q�o$�v�{uvn7�D|$�.h$¢��kuvlÇ���k~^fSjmo ~$h j'|·Þ!h �k�Ul�u�s5rUnUwUh�imfD��¥�h�iIh5|�Ò�o$�k�5rUh\ß�h n��+o�nUw7f)i'|'�.h imu{h
à uvn7u`|Fh$nNw � h$l��k�Nh$w-��o��Nh �k�Uf)i'� xy~�h �vrNh jmuvn7z�imuv�k¢ !K* �vf)¦5uv�Uuv�vu�j���h nNwªp£f'h �kuv�Uuv�vuvj���uvn�l�rU��jmu��
h z�fDnFj�t)o�nFjkiIh$t)jmuvn7z7�U�+fDtI�UnUuvt'h �KÞ<fDgYo ikjCÉ)É���`)` � | } nUuv~^f)im�ku�j���o$p9��uvn7nUfD�ko jIh5|$eTfDg7j®o$p9q�s5x©|
��uvn7nUf'h gYo��vuv�D|9��uvnUn7fD�ko$jIh�| * fD�5imrNh�ik� � É)É É5�A��2Ò$o��Unªq�o��v�vuvnU�D| � fDn á�o�r7nUz�wUh$�7�¬|^s�tDo$jkj�Ò^h$l�uv�ko�nB| � h$l��k�Nh$w���o$�Nh �k�Uf)i'|�h$nUwª�.h imu{h à uvn7u`�
� l�h�im¢^f)j�h imtI�Uu�jmfDt)jmr5imf�p£o i�l�r7�vjmu���h$z$fDnFjªtDo$nFjkiIh$t)jmuvnUz5�W��njÔ\¯&{�ÕSÖY{�×
}�Ø��mâ½�&Õ~{ Ú0¬ Ì Ú¤}SÜ ¨y"{�Ú�×�ÖB{ ÚuÎÓãK}I{ Ú�{ ¦§{ ãK|YÎ"°���Ú�}|m|YgNh z�fD��+�Ñ�A�äK+ É)+�| �.hD� � É)É Ñ5��5���®fS�7l�h n * h�iIh jmuvn | q�h�im�{f)��s5uvf)ikiIh�|Bh$nNwul<uvtS¢mÞ��½Ò$fDnUn7u{n7z��D��l!fDz$o$jmu{h jmuvo$n�w5fDtDuv�kuvo�np£r7nUt)�
jmuvo$nU�<p@o$i�h r7jmo$nUo�l�o$rU�!h$z�f)n�jm�D� Ì Ú�}�Ö Í { ãK¯7Ú0�)¨C{�×2�N{)«7{�}�±Õ<|���Ú0¬6ÎÓãK}I{ Ú�{ ¦§{ ãK| â�å�|7}���¦ |m|
+S;�1±4���;�3 ! � A É�ä � Ñ�+�| � É)É�ËF�Ë���q�h�im�{h à o$l�fD�D| � h ikj�s5fD�vl�h$nB|�h nNwoÊ!fDn5ik�Qæ�h r7j~v�� � oFo���jmuvnUz¡tDo$l��UuvnUh jmo$imu{h �[�kf'h imtI�
jm�5imo�r7z���iIh nNw7o$l�uwv'h jmuvo�nB�.��n�ÔÁ¯�{�ÕSÖ�{�×�}�Ø��c�ç� ×�}��~��ÚèÛ2� }SÜ ¨�y"{ Ú·×�ÖÁ{ ÚèÎÓ¯�}� ÝçÕ<�±�)¨ Ì Ú�}��<¨(¨ �©°���Ú�Õ7�S|NgNh z�fD�N;)4 � ä�;�4)Ë�| � É É)Ñ��Ñ5��Þ
o��YfSikjcÊ�� à r5jkjml�h$n | � �vf)¦7h$nUw5imo$� à ����o�rU¢$h$�D|�h$nNw;��h�jkjmuvf.�.h fD�D� � z�f)n�jk�Äl�f'w5u{h jmf'w
f)�{f)t)jkimo�n7u{t[t)o�l�l�f)imtDf ! h��kr7im~^f)�F�"é2Ú0{ êN¨^�&¬�°��YëÁÚ�° �(Ú½�~��¯7�(ÚK°c�Ó�����I��êy|�Ò�rUn7f � É É)Ñ5�É5�T�Õu{�v�vu{h$l e��CÊTh im~�f)�Wh$nUw¡�.h jkjm�UfS¥íìL� à uvnU�k�Yf)imz5�jì uvl�u�jmf'wWw7uv�kt)imfDgUh$nUtS�W�kf'h imtI� �¡��n
Ô\¯&{�ÕSÖC{�×�}�Ø�� î<ï¤}�Ø Í {��(Ú�}�y"{ Ú�×�Ö�{ Ú�ÎÓ¯7}� ÝçÕ<�±�)¨ Ì Ú¤}��<¨(¨ �^°���Ú�Õ��S|7gNh z�fD���)`)Ë�ä�� � 4�| � É É�A��

� `5��sY�VÊ<fD�vgYf)i'�ðÊ<o�¥ l�r7tS�¨�Nh �-imf'h �v�v�ÖtS�Uh$n7z�f'wÕ�Yf)j�¥�fDf)n§rU��l�h$n�r7p£h$t)jmr5imf)im�-h$nUwÖjm�UfDu�i
�kr7gUg7�{uvf)im�D�Áâ�¨w{�� Úuñd� Ú���°���¦6��Ú¤}ç�Ó�����±��êL|�4�+K1;�3 ! � A·ä/+ Ñ�| � É É � �

� � � * imf'w7f)imuvtI¢ªsY�)Ê<uv�{�vuvf)i�h$nUw à f)iIh$�{w6Ò7��ì uvfD�Yf)iml�h n � Ì Ú¤}¯&{�¬ ã¤Õ<}�±{�Ú�}I{
ò@ó¤��¯&� }�±{�Ú�|\�Ó��|<�&� ¯�Õ7Ø��
��t à iIh'¥��IÊ<u{�v�¬| � É)É `5�

� +�����h�jÓì+h nUz��vf)�F��s��5��jmfDl�h�jmu{t!h$nUw-n7o�nU���5��jmfDl�h�jmuvt!�kf'h�imtS����jkiIh jmfDz$u{f)�D�y��n�ÔÁ¯�{�ÕSÖ Ì Ú¤}SÜ ¨�y"{ Ú�×·Ö{�Ú�Î Ì ÔN¨w��Ú�Ú���ÚK°6â¤å |~}���¦ |I|UgNh z�fD� � ;�A�ä � A)+F| q�o��v�vfDz�f���h im¢Y|N�.wB| � É)É)+��
� 45��Þ��©��t � p£f)f2h$nUw§�®�NÒ7�
��t���uv�v�{h$nB� � r7t)jmuvo�n7�.h$nUwÕ�Uu{wUw5uvnUz7� Í { ãK¯7Ú0�)¨�{�×�ëNÕ~{ Ú0{�¦c�±Õ

ô �(}���¯&��}ã/¯&�S|�+)A ! �)É)É�ä/Ë�4)Ñ5| � É)Ñ�ËF�
� ;7� � nUz$fD�vo6õTwUw5u h nNwsFjmfDgU�7fDn * �9s5l�u�jm�B�Ls�jmoFtI�Nh ��jmu{t[g5imoFtDf'w5r7imfD�©p£o i<z$fDnUfSiIh jmuvnUzªp@f'h$�kuv�U�vf

�ktI�UfDw7rU�vfD�D�¤��njÔ\¯&{�ÕSÖY{�×
}�Ø��§�@{�ã/¯7}��~��ÚjÛ�� }SÜ ¨�y"{ Ú·×�ÖÓ{�Ú�ÎÓ¯7}� ÝVÕ<�±� ¨ Ì Ú�}��<¨(¨ �w°���Ú0Õ7�S|ygNh z�fD�4 `)Ñ�äK4 � ;7| � É)É)Ë��
� A���q�o$�vu{n�Þ��/Þ
fDfD~^fD�D�"ñd{�¬���¯7Útö2��ãK¯���|7}�ÕmÙ½�&Õ7ØKÚ¤�±÷<ã���|"×·{ ¯�y"{ ¦�«<�(Ú0��}I{ ¯���)¨�Ô\¯&{)«·¨^��¦c|m�çÒ�o��7n

�Õu{�vf)��ø«s5o$nU�D|¤l!f)¥-á�o$im¢Y|/l�á�| � É)É 45�
� �5����uvtI�Nh fD��Ê���Þ<o jm�U¢^o$g7p�| � �vf)¦7h$nUw7f)i��®fD¢^f�ùt�|�h$nUw�Þ<o$nNh �>w��¤��ÊTh im��jIh$wB�+q�o�l�g7r7jIh�jmu{o$nNh �{���

l�h nNh z�f'h �U�vfTtDo$l��UuvnUh jmo$imu{h � h rUt)jmuvo$nU�D�Vñd� Ú���°���¦6��Ú¤}Vâ�Õ<�I��Ú0Õ7�S|¤;);�1±Ñ)3 ! �)� 4 � ä �)� ;�Ë�| � É É)Ñ��
� Ë���sFjmrNh�ikj�Ò7��Þ
rU�k�kfD�v�5h$nUw�s��U�vo�l�o�úYu{�v�Yf)im��jmf)u{nB�Uq�o�l�gYo��kuvn7z<imf'h �v�`jmuvl�f����5��jmfDl��D�^��n ÔÁ¯�{�ÕSÖ0{�×

}�Ø¤��ÛY�(Ú�}�Ø
Û2��}SÜ ¨"y"{�Ú�×�Ö�{ ÚuÎÓ¯7}� ÝVÕ<�±� ¨ Ì Ú¤}��<¨(¨ �^°���Ú0Õ7�S|U~^o��vrUl�f � |UgNh$z$fD��+ � +�ä/+ � ËF| s��7w7n7f)�F|
� rU��jkiIh �{u{h�| � r7z�r7��j � É)É � �

� Ñ5��� rUo�l�h ��s5h$nNw5�Uo$�{l.� � g7g7imo�h$tI�UfD�Bjmo
¥©uvnUn7f)iyw5f)jmf)iml�uvnNh�jmu{o$n[uvn�tDo$l��7u{nUh jmo imu>h ��h$r7t)jmuvo�nU�D�
û �&Õ<�(|~�±{ Útâ�ãSó�ó/{�¯�}Áâ¤å |~}���¦c|m| � É)É É5�

� É5��� rUo�l�h ��s7h nNw5�Uo��vlÐh nNwFß!uvt)jmo$i9ìBfD�k�kf)i'�����k�krUfD�[uvn2h r7jmo$l�h jmf'w�nUfDz$o$jmu{h jmuvo$nWh$nNw�fD�vfDt)�
jkimo$nUuvt.tDo$l�l�f)imtDf ! x�¦�jmfDnNw5uvnUz�jm�Uf�t)o�nFjkiIh$t)j�n7f)jªp>iIh$l�f)¥�o$im¢Y�Õ��n�î�|~} Ì Ú�}SÜ ¨�y"{�Ú�×�ÖY{�Ú
ñtã¤¨ }���°���Ú�}çâ�å�|7}���¦ |m|YgNh z�fD�Ó4�+�ÑSä�4)4�AF| s7h n * iIh nUtDuv�ktDo5| � É É�AF�+�`5��x�imuv¢¤s�jmfDuvnUl�fSj~v�|LÒ�o��7n;q�o��v�vuvnU�D|L�.h�imu{h à u{n7u¬|®h nNw � h$l��k�Nh$w2��o$�Nh$�k�7f)i'� � n¤f<ü�tDuvfDnFj
h �vz�o$imu�jm�7lìp£o$iyl�rU��jmuvgU�vf)�ÄtDo$l�gYo�nUf)n�j+�Uu{w��kfD�vfDt)jmuvo�nªuvn�h$r5jmo�l�h jmfDw�tDo$nFjkiIh$t)jmuvnUz5�U��n§Î"°���Ú�}
ñd�~¬��±� }��&¬
ëN¨^�&Õ<}¯&{�Ú��±Õ�Ù�¯&�)¬ �(ÚK°$| ~^o$�{r7l�f�ì�l � � � A Ë � |BgUh$z�f)� � `�A·ä � + A��Ls�g7imuvnUz$f)ik�Iß�fSim�>h z7|
� É)É Ñ5�+ � ���®�ÓÞ��
��r7iml�h n |��ì�!x©�
�;h �v�k� |!h$nNwÇ�¤�T�®�©�2f)�{�vl�h n � * �vf)¦5uv�U�vfWw7o$rU�7�{f2h$rUtSjmu{o$nU�
p@o$i!fD�vfDt)jkimo�n7uvt�tDo$l�l�f)imtDf ! ���UfDo ik��h$nUw�uvl�g7�{f)l�fDnFjIh jmuvo�nB� û �&Õ<�(|~�±{ Údâ�ãSó�ó/{ ¯7}Nâ�å�|7}���¦ |m|
+S;�1 � 3 ! � Ë�äK+)Ë�| � É)É Ñ5�


