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h ZHTUQjikZmlonNp�qsrHrutavHt
wNx O[ygEHVL]NzY]HG�K/{ O x K

|s}~6���8�24�k�+:=<���@B6�6�2a�
DFEaG�IWKNMjO9Q�RNS�T�O�VWS�O�X�O9IWZuQjMjGJO9VaM
\�O�EaQj]aO�^�ZH`jEHV�b�VLT�dHO9QP`jT�Mgf
h ZuT�Q[ikZulonNp�qsrarutHvat
G�I�EuMjMjO9Q�zY]aG�KA{ O x K

��}k�k��}k�L��|�<��A��24�N�m�
DFE x O��H�L�9t���q���DFO�V7MjO9Q
� Z�dmZu�A��O�`[O�ZuQeSe�c /ZH¡BEaQPZuMjEaQjf
¢ ZH`j�LT�VL]uMPEHVAnLX0D£rHtHv4¤u���g�uvav7¤
`jIBO�ZuQe`ez�ZHT�SH{ VWQj�¥{ VBZ�d7fa{ GJT��

¦;§�¨H©NªL«�¬�©

�­V®MP�LT�`�IWZHIBO9Q°¯+O x O�daO���EHI±ZuV²O9GJILTUQPT³S�Zu�
GJO�MP�LE x EH��EH]afsi~EaQ´`[MjK x f4T�VL]µMP�LO£¡�O��WZ�d4T�EHQ¶EHi
O9dHEH��KNMPTUEaVWZuQPf�Zu��]HEaQjTUMj�WGJ`¶¡WZH`jO x EaV·ILQPEH¡L��O�G
]aO�VLO9QPZuMjEHQe`9{ ¢ OcMj�WO�V x O9`PS�QPTU¡�O¸MP�LQjO9O¹]aO�VLO9QPZu�
MPEHQe`�MP�WZmM_S�ZuV�¡BO�KW`jO x MPEc`[MjK x f�MP�LO�O�º»O9S�Me`�EHi
O9ILT�`[MPZa`[T³`�EaV¼MP�LO�I�O�Qji~EHQPG½ZuVWS�O+EHiA¾�q�`9{ h T�VWZH�U��fHn
¯+O¼T����UKW`[MjQeZmMPO�MP�LOJKW`jO¼EHi�Mj�LO�`[O�T x O9Za`YT�V¿Z¹ILQPO��
��TUGJT�VWZuQPf�O�l4IW�UEaQPZuMjT�EHV�EHiWMj�WO+O�º�O�S�Me`�Eui�O�ILT³`gMeZH`jT�`
EaV$`jTUGJIL��O�\_q�`9{
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q��UMj�WEHKL]a�=¯FO��WZ�dHO0G½Z x O�`[T�]HVWT�ÇBS9ZuV7M�ILQPEH]aQjO�`j`ÈT�V=QPO9S�O�V7M
fHO�ZuQe`+¯�T�MP�cQPO9`jIBO�S�MÈMjEJEaKLQ�Zu¡LT���T�Mgf½MPE½ZuVWZH�Uf4É�O�O�daEH��KNMjT�EHVL�
ZuQPf�ZH�U]aEHQPT�MP�LG½`�Ê�¾�qY`PËYi~EaQjG½Zu����fHnAMP�LO�QPO¸ZuQPO½`gMPTU����S�EHVW`jT x �
O�QeZu¡W�UO�]7ZuIW`�¡�O�Mg¯+O�O9VJMj�LO�Zu��]HEaQjTUMj�LG½`�¯+O�KW`jOHnaMj�LOYS��³ZH`P`[O�`
Eui�ILQPEH¡W�UO9GJ`�¯FO0¯�T³`j��MjE¹`jEH��dHOanWZuV x EHKLQ�i~EHQPGJZH�AGJE x O��³`�{
q�`�Z�S�EHVB`[O�ÌaKWO�VWS�OHn/G¼KWSe�ÍEuiÈEHKWQ�KLV x O9QP`[MPZHV x T�VL]�EuiÈMj�WO
¡�O��WZ�d4T�EHQ�ZuV x MP�LO�S�ZHIWZu¡WTU��T�MPTUO�`�Eui�¾�qY`ÈT�`�Mj�LO�QPO9`jKL�UM�Eui�Z
�³ZuQP]HO�¡�E x f=EHi�O�GJILT�QjT³S�ZH��`gMPK x T�O9`_T�VÎ¯��LT³Se�ÎS�EHGJIWZHQPZuMjT�dHO
`[MjK x T�O9`�ZuQPO½IBO9Q[i~EaQjGJO x EaV¿Z�`jO�M�EHiFMPO9`[M�ILQPEH¡L��O�G½`9n5ZHV x
S�EaVWS���KW`jTUEaVW`�ZHQjO x QPZ�¯�V¶S�EHVWS�O�QPVLT�VL]�Mj�WO¹QPO��³ZmMjT�dHO¹G�O9QjTUMP`
Eui�EHVWO_¾FqÏEmdHO�Q�ZHVLEuMP�LO�Q�{
Ð Em¯+O�daO�Q�nuZ_S�EHV7MPTUV4KWZH�LS�EHVBS�O�QPV�Eui�`jKWSe�JO�GJILT�QPT�S9Zu�L`[MjK x T�O9`
T³`�Mj�WZuM�MP�LO�T�Q�QPO9`jKL��Me`�GJZ�f0VWEuM�]HO9VLO�QeZu��TUÉ9O�¡�O�faEHV x Mj�LO+MPO9`[M
ILQPEH¡L��O�G½`/KW`[O x {�qÑS��³ZH`P`jT�S9Zu�HO�lLZuGJIL��O�EuiNMP�LT³`5T³`�Z�`gMPK x f0T�V
¯��LT³Se��ZJVLO�¯.Zu��]HEaQjTUMj�LGÒT�`�S9ZuQPO�i~KL����f¸MjKWVLO x MjEJMP�LO�I�EHT�V7M
Mj�BZmMÈT�M�EHKLMjI�O�Qji~EHQPGJ`+`jEHGJO�O�l4T³`[MjT�VL]�ZH�U]aEHQPT�MP�LG½`�EaVcZ�i~O�¯
ILQPEH¡L��O�G½`9n�i~EHQ�O�lLZuGJIL��OHn�MP�LO+XYOÈÓHEaVL]�MjO�`gM�`jKLT�MPO�Ê�X�O5ÓHEaVL]
�9Ô4¤u�aË�{FÕÈ�WO�QjO�`[KW��Me`�Eui�`jKWSe�=`gMPK x T�O9`�Mgf7IWT�S9Zu���Ufc�WZ�dHO_EHVW�Uf
¯+O9Z w ILQPO x T³S�MPTUdaO½d�ZH�UKWO¸QjO9]aZHQ x T�VL]�QPO��³ZmMjT�dHO½I�O�Qji~EHQPG½ZuVWS�O
EHV$VLO9¯(ILQPEH¡W�UO9GJ`9{
ÕÈ�LT³`�i~QPO9Ì7KLO9VaMP�Uf$��O9Z�dHO�`ÈKW`¸Öj¡BO�Mg¯FO9O�V=ZJQPENS w ZuV x Z½�WZuQ x
IL�³ZHS�O9×cTUVÎMj�WZuM�VWO�TUMj�LO9Q0EHKLQ�Mj�WO�EHQPO�MPT�S9Zu��GJE x O��³`�VLEHQ_EHKWQ
O�GJILT�QPT�S9Zu�A`[MjK x T�O9`�ZHQjO_`jKNØ¸S�T�O�V7Mj��f¸I�Em¯FO9Q[i~KL�»MPEJGJZ w O_ZHS��
S�KWQPZuMjO¹IWQjO x T�S�MjT�EHVW`¼Zu¡�EHKNM¼Mj�LO$I�O�Qji~EHQPGJZHVWS�O¹EuiY¾Fq�`�EaV

G½ZuV4f(S���Za`j`jO9`�EHi�IWQjEa¡L�UO9G½`�{Ùq�V x n�Eui¸S�EaKLQP`jOHn_¯+O¶ZuQPO
Zu�³`jE¸IBO9QjT�E x T³S�Zu����f$QPO�GJT�V x O x Mj�WZuMYMP�LO�QPO�T³`�VLE¸i~QPO�O¼�UKWVWSe�
Ê ¢ EH��I�O�QjM�ZuV x ^=ZaS�QPO9Z x f��9ÔHÔ7�HË�Ú
ÕÈ�LO9QjOcT�`JS�EaVW`jT x O9QPZH¡L��O¸O�º»EHQjM�¡�O�T�VL])ILKNMJTUV7MPE�T�G�IWQjEmdaO x
Mj�WO�EHQPO�MPT�S9Zu��GJE x O��³`½ÊkS�ig{/Û+O���O�¯ÜZuV x p�Ea`jO��9ÔaÔHÝaË�{½ÕÈ�LO�QPO
�WZa`AZu�³`[E�¡�O�O9V�`jEHGJO x T³`jS�KW`j`jT�EHV0Zu¡�EHKNM5TUGJILQPEmd4TUVL]�EaKLQAO9G¼�
ILT�QjT³S�ZH��MPE7Ea��`9n�GJEa`[Mj��f)ZH�UEaVL]�Mj�LOc�UT�VLO�`�Eui�T�GJILQPEmdHO x MPO9`[M
`jKLT�MPO9`9{�ÞYVLO�EHi�Mj�LO�QPO9S�KWQjQPTUVW]¸S�QPT�MPT�S�T�`jG½`YEHi�S�KLQPQPO�V7M�MPO9`[M
`jKLT�MPO9`¼T�`�Mj�WZuM�MP�LO�f x E=VWEuM�S�EHV7MPZHTUVÍG½ZHV7f)T�VW`gMeZuVWS�O9`�Eui
VLEaVN�ß`jO�IBZuQeZu¡L��O0ILQPEH¡L��O�G½`�Ê�RNZH�UEaG�EaVÍ�9ÔaÔHÝaË�{ Ð O9VWS�Oano¾�q�`
¯�TUMj�J`gMPQjEaVL]Y¡WT�Za`[O�`/MPE0`[O�ZuQeSe��Zu��EHVL]_S�E4EaQ x T�VWZuMjOÈZmlNO9`5IBO9Q[�
i~EHQPGà¡BO�M[MPO�Q�Mj�WZHVÑEHMj�LO9Q�¾Fq�`¼EHVÑ`jKWSe�sÖjTUGJI�EmdHO�QPT³`[�LO x ×
MjO�`gM�`jKLTUMjO�`�{
¢ �LT��UO$¯+Oc`j�WZuQPO¹`jKWSe�ÑS�EaVWS�O9QjVB`�n�¯+O¸i~O9O��FMj�LO9QjO$T�`¼GJEHQPO
Mj�BZmM¸VLO9O x `JMPE¿¡BO x EaVLO�Mj�BZuV)ygKW`[M¹Z xLx T�VL]ÍZ)i~O�¯áGJEHQPO
ILQPEH¡L��O�G½`AMjE�O�l4T³`[MjT�VL]�MjO�`gM�`[KLTUMjO�`�{���ZmMP�LO�Q�n�¯FO�i~O�O��aMj�BZmMAMPE
T�G�IWQjEmdaOYEaKLQÈO�GJILT�QjT³S�ZH�A`gMPK x T�O9`È¯+O�VWO�O x MPE x O�dHO9�UEaIcZHV x
KW`jO�ILQPEH¡W�UO9Gâ]aO�VLO9QPZuMjEHQe`�MP�WZmM�n7¯��WO�V¸KW`jO x ZuILILQPEHIWQjT³ZmMPO���f
S�ZHV$`[MjQPO�VW]uMj�WO�V�S�EHVB`[T x O�QeZu¡W�UfJMP�LO0QjO�`[KW��Me`�EH¡NMeZuT�VLO x {
�­VãMP�LT�`$IWZHIBO9Qc¯+O x O9dHO9�UEaI£ZuV"O9GJILTUQPT³S�Zu�YGJO�Mj�WE x EH��EH]Hf
¡WZa`[O x EaV�ILQjEa¡L��O�GÒ]aO�VLO9QPZuMjEaQP`9{ ¢ O�Mj�LO9V x O9`PS�QPTU¡�O_Mj�WQjO9O
]HO9VLO�QeZmMPEHQe`½MP�WZmM�S�ZHV£¡�OÎKW`jO x MjE;`gMPK x f;MP�LO¿O�º»O9S�Me`$Eui
O�IWT�`[MPZa`[T³`�EHVJ¾�q�`9{ h T�VWZH�U��fHnu¯+OÈTU����KW`gMPQPZuMjO+Mj�WO�KW`[OÈEHiWMj�WO9`jO
T x O9Za`5T�V¼ZYILQPO���TUGJT�VWZuQPf0O�lNIL��EHQeZmMPTUEaV�EuiWMj�LOÈO�º»O9S�MP`�EuiBO�ILT³`g�
MPZa`[T³`cEHV£`jTUGJIL��O)\_qY`�{ä�­V"MP�LT³`cIBZuI�O�Q¹¯+OÎS�EHVWS�O�V7MjQeZmMPO
EHV�O�ILT³`gMeZmMPT�SFILQPEH¡L��O�G½`/Mj�WZuM�ZHQjOFVLEHVN�­`jO�IWZHQPZH¡L�UOan�ZH��MP�LEHKW]H�
O�IWT�`[MPZa`[T³`ÈVLO�O x VLEuM�T�G�IW�UfcVLEHVN�­`jO�IWZHQPZH¡LTU��TUMgfH{
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ÕÈ�LO9QjO�ZuQPO$`jO�daO�QeZu�È¯ÈZ�f4`¼T�V´¯��LT³Se�íEHVLO�S�ZHV´`[MjQPO�VL]HMj�LO9V
Mj�WO�QPO9`jKL�UMP`YEH¡NMeZuT�VLO x i~QjEaG�O�GJILT�QjT³S�ZH��`gMPK x T�O9`9n»Mj�LO�GJEa`[M
T�G�I�EHQjMPZHV7MJEHi�¯��WT�Se�;T³`�MjEÍQPO�GJEmdHOcMj�LO�EaILI�EHQjMjKLVLTUMgfÍMPE
�WZHV x �¥MjKLVLO½ZH�U]aEHQPT�MP�LG½`�MPE�ZcIWZHQ[MPT�S�KL��ZHQYIWQjEa¡L�UO9GîEHQ_`jO�MP`
EuiLIWQjEa¡L�UO9G½`�{�q�V�ZH¡W`gMPQPZaS�M/GJE x O9�HMP�WZmM�ZHS9S�EHGJIL��T³`[�LO�`oMP�LT�`
T³`�EHVLOÈT�V�¯��WT�Se�J¾�qY`�ZuQPOÈ`jKL¡LGJTUM[MPO x i~EHQ�MPO9`[MjT�VL]_¡7f¼ZuV�TUVN�
x O9IBO9V x O�V7M�Zu]aO�V7M�¯��LE�MjQPO9ZmMe`�O�ZHSe�¹¾Fq£ZH`FZ=Öj¡L��ZaS w ¡�E�lL×
ZuV x GJZ w O�`_VLE�MjKWVLTUVW]�Z x ygKB`gMPG�O9V7MP` x KWQjT�VL]=O9d�ZH�UKBZmMjT�EHV/{



ÕÈ�LO9QjO¸G¼KW`[M9n�Eui�S�EHKLQe`jOHn�¡BO$`[EaGJOcZu]aQjO9O�GJO�V7M¼Za`0MPE=Mj�WO
S��³ZH`P`jO9`�EHi�ILQPEH¡L��O�G½`�MjE�¡�O$KW`[O x i~EHQ¼MjO�`gMPTUVW]Wn�¡LKNM�Mj�WO�QPO
`j�LEHKL� x ¡BO½VLE¶ï¼ð»ñ�òkómñ�ò w VLEm¯��UO x ]HOJS�EaVWS�O9QjVWTUVL]cMj�WO�IBZuQj�
MjT³S�KW��ZHQ+IWQjEa¡L�UO9G�TUVB`gMeZuVWS�O9`�MjEJ¡BO�KW`jO x {��ßMÈT³`�MP�LO_QjO�`[I�EHVL�
`jTU¡LT���T�Mgf´Eui�Mj�LO�O9d�ZH�UKBZmMjEaQ�MjEÍILQPEmd4T x O�Z¿`jO�M¸Eui_ILQPEH¡L��O�G
T�VW`gMeZuVWS�O9`�Mj�WZuMJZHQjOc¡BEHMj�íQjT³Se�¶T�VÑdmZuQPT�O�MgfÍZuV x KLV4¡LT³ZH`jO x
i~EHQÈMPO9`[MjT�VL]½ILKLQPI�Ea`jO9`9{
¢ �LT��UOÎMj�WT�`$GJE x O��0`jO�O�G½`cMjEí`[KW]H]HO�`gMcMj�LO)VLO9O x i~EaQ$ZHV
T�V x O�I�O�V x O�V7M�MjO9`[MjT�VL])Zu]HO9VWS�fan�EHKLQ¼O�lNIBO9QjT�O�VBS�O¸�WZa`�¡�O�O9V
Mj�BZmM$Mj�LO�`[O¿]HE7Zu�³`¹S9ZuV£¡�O¿ZHSe�LT�O�daO x Ì7KLTUMjOÍ`jTUGJIL��fsÊkZHV x
I�O�QP�WZuIW`�GJEHQPOJ`[fN`[MjO�G½ZuMjT³S�Zu����fNË�Mj�WQjEaKL]H��Mj�LOJKW`jO¼EHi�MPO9`[M
ILQPEH¡L��O�Gâ]HO9VLO�QeZmMPEHQe`�Mj�WZuMFZuQPO�S�ZHIWZu¡L��O�EuioILQPE x KWS�TUVL]0QeZuVL�
x EaG���f¹]aO�VLO9QPZuMjO x MPO9`[M�ILQjEa¡L��O�G½`ÈEHV x O9GJZHV x {ÈR4TUVBS�O0EHKWQ
¾�qY`FZHQjO�`gMPENSe�WZH`[MjT³S�Zu��]HEaQjTUMj�WGJ`9n7¯FO�Zu��QjO�Z x f�QjO�Ì7KLTUQPO�O9G¼�
ILT�QjT³S�ZH��QjO�`[KW��Me`_MjE�¡�O½QjO9IBEaQ[MPO x T�VÎMPO�QPG½`0Eui�Z�dHO9QPZH]HO�¡�O��
�WZ�d4T�EHQ¸Zu��EHVW]Í¯�T�MP�;Mj�LO=dmZHQjT³ZuVWS�O�ZuV x MPO9`[MP`¸EHi_`[MPZuMjT³`gMPT��
S�ZH�5`jTU]aVLTUÇBS�ZHVWS�Oa{ Ð Z�d4TUVW]½ILQjEa¡L��O�Gá]HO�VWO�QeZmMjEaQP`�ZH�U��Em¯�`�KW`
MjE�QPO�I�EHQjM�`jKWSe�¿QjO�`[KL�UMP`�EmdHO�Q0Z�QeZuV x EHGJ�UfÎ]HO9VLO�QeZmMPO x `[O�M
Eui�ILQPEH¡W�UO9GJ`�QPZuMj�LO9Q�Mj�BZuV=Z�i~O�¯µ�BZuV x �­Se�LE7`[O9V$O�lLZuGJIL��O9`9{
ÕÈ�4KW`9n+¡4fíTUVBS�QPO9ZH`jT�VL])Mj�LO=V4KLG¼¡BO9Q¸Eui0QeZuV x EHGJ�UfÑ]HO�VWO�Qj�
ZmMPO x ILQPEH¡W�UO9GJ`9nH¯+O�T�VWS�QPO9Za`[OÈMP�LO�ILQPO x T�S�MjT�dHO�I�Em¯FO9Q�Eui»Mj�WO
QPO9`jKL��Me`+i~EHQÈMP�LO0ILQPEH¡L��O�GÒS���Za`j`�Za`�Z�¯��LEH��OH{
q·`jO9S�EHV x Z x d�ZHV7MPZu]aOJEuiÈILQjEa¡L��O�G°]aO�VLO9QPZuMjEaQP`_T³`_Mj�BZmM�T�V
GJEa`[MÈS9ZH`jO9`�Mj�LO9f¸ZuQPOYÌ7KLTUMjO�O9Za`[f�MjE�IWZHQPZHG�O�MjO9QjT�É�Oan7ZH�U��Em¯È�
T�VL]JEHVLOYMjE x O�`[T�]HV�S�EaVaMPQjEa�U��O x O�lNI�O�QPTUGJO�V7Me`FT�V�¯��LT³Se�¹EHVWO
EHQ�GJEaQjO�ILQPEHI�O�QjMjT�O9`�EHi»Z0S���Za`j`�EHioILQjEa¡L��O�G½`�S�ZHV�¡�O�dmZuQPT�O x
`jf4`[MjO9G½ZmMjT³S�ZH�U��f½MPEJ`[MjK x f¸MP�LO0O�º»O9S�MP`�EaVcIWZHQ[MPT�S�KL�³ZuQ�¾�qY`�{
�­V½MP�LO�QPO�G½ZuT�V x O9Q�Eui»MP�LT�`FIWZHIBO9Q�¯+O x O9`PS�QPT�¡BO�MP�LQPO�O�ILQPEH¡L�
��O�G�]HO9VLO�QeZmMPEHQe`�Mj�BZmM+ZH�U��Em¯;i~EHQ+Z�GJEHQPOY`jfN`gMPO�G½ZmMPT�SY`gMPK x f
Eui�O�ILT³`[MPZH`jT³`�nNZuV x ¯+O_TU���UKB`gMPQPZuMjO�Mj�LO9TUQ�KB`[O�TUV�KLV x O�Qe`gMeZuV x �
T�VL]J¡BO�M[MjO9Q�Mj�WO0O�º»O9S�Me`�Eui�O�IWT�`[MPZa`[T³`ÈEHV�\_q�`9{
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ÕÈ�LO½GJEa`[M0EH¡4d4TUEaKW`0S�ZHV x T x ZmMPO�i~EHQ�Z$ILQPEH¡L��O�G°]HO�VWO�QeZmMjEaQ
MjE¸`[MjK x f¸MP�LO�O�º»O9S�MP`�Eui�O�ILT³`gMeZH`jT�`ÈT³`�ú0ZHKNº�G½ZHVAû `�MjKLVWZH¡L��O
� ú·G�E x O9��Eui�ÇWMjVLO�`j`_�³ZuV x `jS9ZuI�O9`�Êkú0ZuKLº�G½ZuV´�9ÔaüHÔaË�{0�­V
Mj�WO � úáGJE x O��¥n�ý�QPO�IWQjO�`[O9VaMe`�Mj�LOcV4KLG�¡�O�Q�EHi�]HO�VWO9`0T�V
Z��WZHIL�UEaT x Se�LQPEHGJEa`jEHGJOJZuV x¿þ QPO�ILQPO9`jO�V7MP`�MP�LO½V4KLG�¡�O�Q
EuiÈ��TUV w ZH]HO9`�O9ZHSe�¿]aO�VLO½�WZa`_MjE�EHMj�LO9Q�]HO9VLO9`�TUV¿MP�LO¹`PZuGJO
Se�LQPEHGJEa`jEHGJOa{AÕ/E�S�EHGJILKNMPO�Mj�LO�ÇLMjVLO�`j`/Eui7Mj�LO�O�V7MjT�QjOFSe�LQjEH�
GJEa`jEHGJOHnÈMP�LO=ÇWMjVLO�`j`$S�EaVaMPQjT�¡LKNMPTUEaV;i~QjEaG�O9ZHSe�ã��ENS�KW`¹T�`
Z�dHO9QPZH]HO x ZH`+i~Ea�U��Em¯�`�ÿ
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¯��LO9QjOÈMP�LOÈÇLMjVWO9`P`�S�EaV7MjQPTU¡LKLMjT�EHV�EuioO9ZaSe�¼��ENS�KW`9n���Ê���������� � Ë�n
T³` x O�MjO9QjGJT�VLO x ¡4fJKW`jTUVW]�Mj�WO�Êk¡LTUVBZuQPfNË�dmZu��KLO�EHiA]HO�VWO���MjEH�
]HO�Mj�LO9Q½¯�T�MP�;d�ZH�UKWO9`JEuiYMj�LO þ T�V7MjO�QeZHS�MjT�VL]¿]HO9VLO9`½Za`�ZHV
T�V x O�l�T�V7MjE¹ZJMeZu¡L��O! � Eui�`jTUÉ9O¼r
"$# � Eui�QeZuV x EaGJ�Ufc]HO�VWO�Qj�
ZmMPO x V4KLG�¡�O�Qe`0KLVWT�i~EaQjGJ��f x T³`gMPQjT�¡LKNMPO x EmdaO�Q�Mj�LO¹TUV7MjO9QjdmZH�

% t�& t����'& t
(¥{ h EaQ+Z�]HT�dHO9V¸]HO9VLO��en7Mj�LO_`jO�MÈEui þ �UT�V w O x ]aO�VLO�`
G½Z�f¿¡BO�QeZuV x EaGJ�UfÍ`jO���O9S�MPO x EHQJS�EHVB`[T³`gMJEui�Mj�LO�T�G�GJO x T��
ZmMPO���f¹Z x y[ZHS�O9V7MÈ]aO�VLO�`�{
h QPEHGÜZ_ILQeZHS�MjT³S�Zu�BIBO9QP`jI�O9S�MPTUdaOHnHMj�LO9QjO�ZHQjO�`jEHGJO�IWQjEa¡L�UO9G½`
T�V x O9dHO���EHIWTUVL]$Z¸]aO�VLO9QPZuMjEHQYEui � ú��³ZuV x `PS�ZHIBO¼ILQPEH¡L��O�G½`9n
Mj�WO¼GJEa`[M_TUGJI�EHQjMPZuV7M_Eui�¯��WT�Se�ÎT�`YMj�WOJ`jIWZaS�O�QPO9Ì7KLT�QPO x MPE
`[MjEHQPO�Mj�LO_MeZu¡L��O9`�KW`[O x MjE¸S�EaGJILKNMjO_ÇWMjVLO�`j`9{�ÕÈ�LO�ZHG�EaKLV7M
EuiÈ`gMPEHQeZu]aO¼T³`0ý�r "$# � {½¾�dHO9V�¯�TUMj�ÍS���O�daO�Q_ILQPEH]aQPZHG�GJT�VL]
MjQPT³S w `�TUV4daEH��d7T�VL]=`jIWZuQe`jOJMPZu¡W�UO�`¼ZHV x ��ZHÉ�f)O�dmZu��KWZuMjT�EHVÍ¯+O
ZuQPO_QjO�`gMPQjT³S�MPO x MjEJQPO��³ZmMjT�dHO9�Uf¸`jG½Zu���AGJE x O��³`�{
q�VWEuMj�WO�QYS�EHVWS�O�QPV�¯�T�MP��Mj�LO � úäGJE x O���T�`�Mj�WZuMYZu���/]aO�VLO�`
�WZ�daO_Mj�LO¼T x O9V7MjT³S�Zu� x O�]aQjO9O¹Ê þ ËÈEui�O9ILT�`[MPZa`[T³`9nB¯��LT���O�GJEa`[M
Ö[QPO9ZH�u¯+EHQP� x ×ÈIWQjEa¡L�UO9G½`AdmZuQPf�S�EHVW`jT x O�QeZu¡L��f�T�V0MP�LOFZHG�EaKLV7M
Eui5O�ILT³`gMeZH`jT�`ÈZHG�EaVL]�IBZuQeZuGJO�MPO�QÈ`[KL¡B`[O�MP`9{�ÕÈ�WT�`�S�EHVWS�O�QPV¸T�`
VLEHM�O9ZH`jT��Uf¸QPO�GJO x TUO x ¯�T�MP�LTUV$MP�LO � ú�GJE x O��¥nW¡LKNM�S9ZuV�¡�O
Z xWx QjO�`j`jO x ¡4f¸�UE4E w T�VL]JZmM�EuMP�LO�Q�IWQjEa¡L�UO9GÒS��³ZH`P`jO9`È`[KBSe�$Za`
¡�E7Ea�UO�ZuV�`jZuMjT³`gÇ�Zu¡LT��UTUMgf½MP�WZmM�ZHQjO�VLEuM�Ì7KLTUMjO�`jE½Zu¡W`[MjQeZHS�M9{
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Û+E4EH��O9ZuV¿`PZmMjT³`[ÇBZu¡LT���T�MgfíÊ�RNq�Õ�Ë_IWQjEa¡L�UO9G½`0�WZ�dHO½`jO�QPdHO x Za`
Z½KW`jO�i~KW�AMjO�`gMP¡BO x i~EHQ�GJZHV4fcZuQPO9Za`�Eui�Zu��]HEaQjTUMj�WG x O9dHO���EHIL�
GJO�V7M9{.ÕÈ�LO9f´ZuQPO w VLEm¯�VíMjEÍ¡�O ��1 �ßS�EHGJIL��O�MjO=ZHV x ZuQPO
i~QPO9Ì7KLO�V7MP�Uf¸KB`[O x Za`�MP�LO�S�ZHVLEHVWT�S9Zu�»QjO9ILQPO9`jO�V7MPZuMjT�dHO�EHi/MP�LT�`
S��³ZH`P`ÈEui x TUØ¸S�KL�UM�ILQPEH¡W�UO9GJ`�ÊkXYO/ÓHEaVL]¸ZuV x RNIBO�ZuQe`0�9ÔaüHÔaË�{
ÕÈ�LOÈGJEa`[M�]HO�VWO�QeZu�N`gMeZmMPO�GJO�V7M�EuiARNq�Õ¶IWQjEa¡L�UO9G½`�T�`9ÿ/]aTUdaO�V
ZuV¶ZHQj¡WT�MPQPZHQjf=¡�E4EH��O9ZHVÍO�lNILQPO9`P`[T�EHV¿T�V7daEH��d4TUVL]32î¡BE4Ea�UO�ZuV
dmZuQPT�ZH¡L��O9`9n4ÇWV x ZuV�ZH`P`jTU]aVLGJO�V7M�Eui�MjQPKNMj��dmZu��KLO9`�MjEJMj�WO!2
¡�E7Ea�UO�ZuV;dmZuQPT�ZH¡L��O9`¼Mj�WZuM¹G½Z w O9`�Mj�WO�O�V7MjT�QjO�¡�E4EH��O9ZHVíO�l4�
ILQPO9`P`[T�EHV$MPQjKLOa{�ÕÈ�LO�QPO�T³`�VLE¹]HKWZHQPZHVaMPO�O�Mj�BZmM�`jKWSe�=ZHV=ZH`[�
`jTU]aVLGJO�V7M�O�lNT�`[MP`9nLZuV x S��UO�ZuQP�UfJMP�LO x TUØ½S�KL�UMgf¸Eui5Mj�LO0ILQPEH¡L�
��O�GÜ]HO9VLO�QeZu���Uf�T�VWS�QPO9Za`[O�`�ZH`FZ0i~KLVWS�MjT�EHVcEuio¡BEHMj�¹Mj�LOYV7KWG¼�
¡�O�Q=EHi¼¡�E7Ea�UO�ZuVÏdmZuQPT�ZH¡L�UO�`�ZuV x Mj�WO¶S�EHGJIL��O�lNTUMgf"Eui�Mj�WO
¡�E7Ea�UO�ZuV$O�lNILQPO9`P`[T�EHV/{
R4T�VWS�O½ZHV7f�¡BE4EH��O9ZHV�O�l4IWQjO�`j`jTUEaVÎS9ZuV)¡BO¸S�EHV4dHO9Q[MPO x MPE�ZHV
O9Ì7KLT�dmZu��O�V7M�O�l4IWQjO�`j`jTUEaVcT�V=Z¸S9ZuVLEaVLT�S9Zu�»i~EaQjG,`[KBSe��Za` x T³`g�
ygKLVWS�MjT�dHOÍVLEaQjG½ZH�Yi~EaQjG ÊkX ��h Ë�EHQ�S�EHVmygKLVBS�MjT�dHO¿VLEaQjG½ZH�
i~EHQPG�ÊßD ��h Ë�n�TUM�T�`�i~QjO�ÌaKWO�V7Mj��fcZa`j`jKLGJO x Mj�BZmM�RNq�ÕÏILQPEH¡L�
��O�G½`JZuQPOcILQPO9`jO�V7MPO x T�V;ZÎS9ZuVLEaVLT�S9Zu�Fi~EHQPG�{´R4KWSe�´i~EHQPG½`
ZuQPO�KW`jKWZH�U��f$`jT�G�IW�UTUÇWO x i~KLQjMj�LO9QY¡4f�ZH`P`[KLGJT�VL]�Ê�ZmMYVWE¹��Ea`P`
Eui�]aO�VLO9QPZH�UTUMgfLËYMj�WZuM¼Zu����S��³ZuKB`[O�`�ZuQPO½EuiÈMj�WOc`PZuGJO½�UO9VL]uMP�4 {µÕÈ�LT³`¸G½Z w O9`JTUMcO�ZH`jTUO9Q½MjE¶Ì7KWZHV7MjTUi~fÑMP�LOÎS�EHGJIL��O�lNT�Mgf
EuiÈZ�¡BE4Ea�UO�ZuV)O�lNILQPO9`P`[T�EHVÎTUVÎMjO9QjG½`0EHi�Mj�WO½V7KWG�¡�O�Q!5ÒEui
x T³`~ygKWVWS�MPTUdaO¸Ê~EHQ�S�EHVmygKWVWS�MPTUdaO�ËÈS��³ZuKB`[O�`�{
�ßM�`[�WEHKL� x ¡�O�S���O9ZuQ5Mj�BZmM�i~EHQ�`jKWSe��VLEaQjG½ZH�Hi~EaQjG½`�T�M�T³`�ÌaKWT�MPO
`[MjQeZuT�]H�7M¸i~EHQP¯ÈZuQ x MjEÑT�GJIL��O�GJO�V7M=Z¶¡�E4EH��O9ZuV£O�lNILQPO9`P`[T�EHV
]HO9VLO�QeZmMPEHQc¯�T�MP�(IWZHQPZHGJO�MjO9QP`c`[I�O9S�T�i~f4T�VL]62½n75�nYZuV x 4 {
�­V)EHKLQ0S�Za`[O�¯+OJZHQjO���E7E w TUVL]ci~EHQ0Z$IWZHQ[MPT�S�KL��ZHQ�i~EaQjGîMj�WZuM
Zu����Em¯�`AKW`/MjE�`[MjK x f_Mj�LOFO�º»O9S�MP`5EuiLO�IWT�`[MPZa`[T³`AT�V¼Z�S�EHV7MjQPEH����O x
ikZH`j�LT�EHVA{�ÞYVLO¼`[KWSe��]aO�VLO9QPZuMjEaQÈMj�WZuMY�WZa`�Mj�WT�`�ILQjEaIBO9Q[MgfcT�`



QPO�i~O�QPQPO x MjE¹Za`���ZHV x EHG, o�gRNq�Õ�Ê�^�T�MeSe�LO����¥n»R4O9�UG½ZHVAnBZHV x
 AO9dHO�`jÌ7KLO_�9ÔaÔaraË�nm¯��LT³Se�¼¯+O�VLEm¯ x O9`PS�QPTU¡�OÈTUVJGJEHQPO x O�MeZuT���{
ÕÈ�LO=��ZHV x EaG  o�gRNq�Õ·IWQjEa¡L�UO9G%]HO9VLO�QeZmMPEHQ½S�QPO9ZuMjO�`¼QeZuVL�
x EaGîILQPEH¡L��O�G½`�TUVÍS�EHVmygKLVBS�MjT�dHOJVLEaQjG½ZH�5i~EaQjG�`[KL¡LygO9S�M_MPE
Mj�WO�MP�LQjO9O�IWZHQPZHGJO�MjO9QP`82½n95�n�ZuV x 4 {â¾FZHSe�£S���ZHKW`jO=T�`
]HO9VLO�QeZmMPO x ¡4f$`jO���O9S�MjT�VL] 4 Eui�Mj�LO:2ÜdmZuQPT�ZH¡L�UO�`ÈKLVLTUi~EHQPGJ�Uf
QeZuV x EaGJ�Uf¸ZHV x VWO�]aZuMjT�VL]�O9ZHSe�cdmZuQPT�ZH¡L�UO�¯�TUMj�$ILQjEa¡WZu¡WTU��T�Mgf
tL{ �N{
¢ OcS�ZHVÍG½Z w O x TUQPO9S�M�S�EHV7MPZaS�M��LO9QjOc¯�T�MP�ÍMj�LOc¡LT�EH��EH]HT³S�ZH�
VLEHMjT�EHVW`¼Eui�IW�UO9TUEHMjQPEHI4fãÊkZÎ]HO�VWO¹G½Z�f¿TUV<;BKLO�VWS�O�G�KL�UMjT�IL��O
MjQeZuTUMP`eËoZHV x I�EH��f7]aO�V4fJÊkZÈMPQPZHT�M�GJZ�f�¡�O�T�V<;WKLO9VWS�O x ¡4fYG¼KL���
MjT�IL��O¹]aO�VLO�`PË�{ h EHQ�Mj�LO�`[O¹ A�­RLq�ÕâIWQjEa¡L�UO9G½`�n�O9ZaSe�¶S��³ZuKW`jO
S�ZHV¼¡�O�S�EaVW`jT x O9QjO x MPE_¡BO�ZYMjQeZuTUM9{ Ð O9VWS�OanuMP�LO�IBEa�Uf4]aO�V4f0T�`
EuioEaQ x O9Q 4 {�ÕÈ�LO�IW�UO9TUEHMjQPEHI4f�T³`�O�`gMPTUG½ZmMPO x ¡4f�VLEuMPTUVL]�Mj�WZuM
O9ZaSe�cdmZHQjT³Zu¡L��O�E4S9S�KLQe`0Ê~EaV�Z�dHO�QeZu]aO�Ë�TUV=5 4?> 2�S���ZHKW`jO9`9{
Û+f"`[fN`[MjO9GJZuMjT³S�ZH�U��fãS�EHV7MPQjEa�U��TUVW]´ZuV x dmZuQPf4TUVL]ÑMj�LO�`[O)IWZu�
QeZuGJO�MPO�Qe`�n7EHVLO0S9ZuV¹dmZHQjf½¡�EuMP�¹MP�LO�Mgf4I�O0ZuV x Mj�LO0ZHG�EaKLV7M
Eui�O�ILT³`[MPZH`jT³`�{5�­V�Z xLx TUMjT�EHVAnuVWEuMjOFMj�BZmM�Mj�LO���ZuV x EaGs o�gRNq�Õ
]HO9VLO�QeZmMPEHQ�ILQPE x KWS�O9`�IWQjEa¡L�UO9G½`�¯�TUMj�=G¼KWSe��`jGJZH�U��O�QY`gMPEHQj�
Zu]aOJQjO�ÌaKWTUQPO�GJO�V7Me`¸Ê~EHi+EaQ x O9Q 4 50Ë�n5¯��WT�Se�ÍZu����Em¯�`_EHVLOJMPE
`[MjK x f�G�KWSe�¼��ZHQj]aO�Q�ILQjEa¡L��O�G½`AMP�WZuV¼Mj�WO � úãGJE x O��¥{�q���`jEWn
ZH`_VWEuMjO x Zu¡�EmdHO¼Mj�LO¸ZHG�EaKLV7M0EuiÈO�ILT³`gMeZH`jT�`_dmZHQjT�O9`_ZuGJEaVL]
`jKL¡W`jO�MP`FEuiA]aO�VLO�`�n7¯��LT³Se�¸T³`�GJEHQPO�QPO�IWQjO�`[O9VaMeZmMPTUdaO�EuiAILQeZHS��
MjT³S�ZH�BIWQjEa¡L�UO9G½`�Mj�BZuV½MP�LO�KLVWT�i~EaQjGÜ��O�dHO9�WEHiAO�ILT³`gMeZH`jT�`�¡LKLT���M
T�VaMPE�Mj�LO � ú�GJE x O��¥{
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ÕÈ�LO9QjO��WZa`¼¡�O�O9VãZ)S�EHVW`jT x O�QeZu¡L��O�ZuGJEHKLV7M½Eui x T³`jS�KW`j`jT�EHV
ZuV x ÊkEui MPO�V£S�EHV7MjQeZ x T³S�MPEHQPfLË�`[MjK x TUO�`¸QPO�]aZHQ x TUVL]¿�LEm¯�Mj�WO
I�O�Qji~EHQPGJZHVWS�OÍEHi¸¾�q�`�TUVµ]aO�VLO9QPZH��ZuV x \_qY`�T�VµIWZHQ[MPT�S��
KL�³ZuQ�T³`�Zmº»O9S�MPO x ¡4fãO�ILT³`gMeZH`jT�`9{�ÕÈ�WO9`jO x T�`PS�KW`P`jTUEaVW`ci~QjO��
Ì7KLO�V7MP�Uf;S�O9VaMPO�Q¸EaV;Mj�LO�KW`[O�i~KL��VLO9`P`�n�EaQ¸�³ZHS w MP�LO�QPO�EHignÈEui
EHI�O�QeZmMPEHQe`J`[KWSe�;ZH`½S�QjE7`j`jEmdHO9Q�ZHV x G�KNMeZmMjT�EHV;T�Vã`[Ea�Ud4T�VL]
O�IWT�`[MPZuMjT³S�ILQPEH¡L��O�G½`9nH¯�TUMj�¸O9d4T x O9VWS�O�Ê~ILQPE�ZHV x S�EaVBË�T�V½Mj�WO
i~EHQPG,Eui�MP�LO�EaQjO�MjT³S�Zu��ZuQP]HKLGJO9VaMe`�EaQ�O�GJILT�QPT�S9Zu�5`[MjK x TUO�`�EaV
Z$i~O�¯ÜS�ZHQjO�i~KL���Uf)Se�LEa`jO�V)O�lLZuGJIL��O9`½Ê�Û+E7E w O9Q½�9ÔHÔ7r<C�XYZ�d4TU�
x EaQY��ÔHÔHtDC7XYO/ÓaEHVL]�ZuV x R4I�O9ZuQe`��9ÔaÔar<C h Ea]HO�����ÔHÔa��C7\�Ea� x �
¡�O�QP]½�9ÔHüaÔ�C Ð EH����ZHV x �9Ô4¤u�<C7RNSe�WZmº»O�QFZuV x ¾�`j�LO9�UG½ZuV���ÔHÔL�'C
R4I�O9ZHQP`_��ÔHÔaraË�{
ÕÈ�LO+��ZaS w EuiWO9GJO�QP]HO�VBS�O�EHi�Z�S���O9ZHQ5ILT³S�MPKLQPOFEHiLMj�LO�`[OÈO�º�O�S�MP`
`jKL]H]aO9`[MP`�MPE�KW`�MP�WZmMFMj�LO9QjO�T�`FZuV½EHIWIBEaQ[MPKLVLTUMgf��LO9QjO�MPE�T�G¼�
ILQPEmdHOYEHKLQ�KLV x O�Qe`gMeZuV x TUVL]�¡4f¸¯ÈZ�f�EHi�`jfN`gMPO�G½ZmMPT�S_`[MjK x T�O9`
KW`jTUVW]�ILQPEH¡L��O�Gà]aO�VLO9QPZuMjEHQe`9{ ¢ Oc�WZ�daO¸¡�O�]HKWV¶MjE x E¿`[EBn
ZuV x QPO�I�EHQjM�EHKLQ�T�VLTUMjT³Zu�oÇWV x TUVW]a`È�LO9QjOa{
Õ5E w O�O�I"Mj�LT�VL]a`�`jTUGJIL��O)TUVLTUMjT³Zu����fHn�¯FOÎ�WZ�dHO�i~E4S�KW`jO x EaV
Mj�WO�O�º»O9S�MP`$Eui�O9ILT³`gMeZH`jT�`¹EHV£Z¶`[MPZHV x ZHQ x MPO�l4Mj¡�E4E w \_q�{
ÕÈ�WZuM�T�`9n7¯FO�KW`jO x Z�]HO�VWO�QeZmMjT�EHVBZu�W\_qã¯�TUMj�¹`PS�ZH�UO x ÇLMjVLO�`j`
ILQPEHI�EHQjMjT�EHVWZH��`[O9�UO�S�MjT�EHV/{���O�S�EaG�¡LT�VWZmMPTUEaVÎT³` x EaVLOJTUV)Mj�WO
`[MPZuV x ZuQ x ¯ÈZ�f�KB`[T�VL]_Mg¯+Eu�ßIBEaTUV7M�S�QPEa`P`[EmdaO�Q�nmZuV x G�KLMPZmMPTUEaV
T³`+Mj�LO�`[MPZHV x ZuQ x ¡LT�Mj��;BTUILIWTUVL]½EaIBO9QPZuMjEaQ9{

Õ5E¼`jEH��dHO � úsZuV x  o�gRNq�ÕãILQPEH¡W�UO9GJ`F¯�TUMj��Z¼\_qÏ¯FOYVLO�O x
MjEJ`jO���O9S�M�ZuVcTUV7MPO�QPVWZu�»QPO�ILQPO9`jO�V7MPZuMjT�EHV¹ZHV x Z�ÇLMPVLO9`P`Fi~KLVWS��
MjT�EHV/{�ÕÈ�WO�QjO9ILQPO9`jO�V7MPZuMjT�EHVJKW`jO x T³`�Mj�WO�GJEa`[M�VWZuMjKLQeZu�LEaVLOHÿ
Z�¡WT�M�`gMPQjT�VL]�EHiW��O�VL]HMj��ýÜi~EaQ � ú;ILQPEH¡L��O�G½`9nuZuV x EHiL�UO9VL]uMP�2Òi~EHQ_MP�LO½ o�gRNq�Õ�IWQjEa¡L�UO9G½`�{JÕÈ�LO�ÇLMjVWO9`P`�i~KLVWS�MPTUEaV¿¯+Za`
]HT�dHO9V¿i~EHQ � úáILQPEH¡L��O�G½`�IWQjO9d7T�EHKB`[��fH{ h EaQ¼ A�­RNq�ÕäILQPEH¡L�
��O�G½`YMj�LO�¡BE4Ea�UO�ZuV=O�l4IWQjO�`j`jTUEaVW`�ZHQjO¼TUVÍD ��h no`[Ec¯FO¼KW`[O x
Mj�WO=`[T�GJIL�UO�`gM¸ZHV x GJE7`gM½T�VaMPKLTUMjT�dHO�ÇLMPVLO9`P`�i~KLVWS�MjT�EHVAn+Mj�WO
i~QeZHS�MPTUEaV�EHiBS��³ZuKW`jO9`5MP�WZmM�ZuQPOÈ`jZuMjT³`gÇWO x ¡4f_Mj�WOÈZa`j`jT�]HVLGJO�V7M�{
^�EaQjO�i~EHQPG½Zu���Ufan
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¯��LO9QjO Mj�LO ÇLMjVWO9`P`
S�EHV7MjQPT�¡LKNMjT�EHVøEHi O9ZaSe� S��³ZuKB`[Oan��Ê��E��J��K�G� � Ë�n�T³`��=TUi�MP�LOÎS���ZHKW`[OÎT�`$`PZmMjT³`[ÇWO x ZHV x tÍEHMj�N�
O�QP¯�T³`[Oa{
ÕÈ�LOÈS�EaV7daO�V7MjT�EHVBZu�u¯�T³` x EHGµT³`AMP�WZmM�QjO�S�EaG�¡LT�VWZmMPTUEaV�`[�WEHKL� x
�WZ�daO�ZJQjO9��ZuMjT�dHO�Z x d�ZHV7MPZu]aO0EmdHO9Q�G�KNMeZmMjT�EHV�¯��WO�V�O�IWT�`[MPZu�
`jT�`ÈT³`�`jGJZH�U�¥nN¯��LT��UO0G¼KNMPZuMjT�EHV�`j�LEHKL� x �WZ�dHO0Z�QjO9��ZuMjT�dHO0Z x �
dmZuV7MPZH]HO$¯��LO�V;O9ILT�`[MPZa`[T³`JT³`J��ZHQj]aOH{;ÕÈ�LO9`jO$Mg¯FE¿ILQPEH¡L��O�G
]HO9VLO�QeZmMPEHQe`½Zu���UEm¯áKW`¸MjEÍMPO9`[M¸Mj�LT³`c�7f4I�EuMP�LO9`jT�`¸¡7fídmZuQPf7�
T�VL] þ Ê i~EaQ�Z�ÇLlNO x ý�Ë�EHV � úµILQPEH¡W�UO9GJ`È`jfN`gMPO�G½ZmMPT�S9Zu���Ufa{
h EaQ½ o�gRNq�Õ·ILQPEH¡W�UO9GJ`¼MP�LO�QPO$ZHQjO�ZÎV7KWG�¡�O�Q½Eui�EHINMPTUEaVW`9{
¢ O��WZ�dHO�Se�LEa`jO�VÑMj�LO�i~Ea�U��Em¯�T�VL]Í`gMPQPZuMjO�]afÍTUVíEHKWQ½TUVLTUMjT³Zu�
`[MjK x T�O9`9ÿ�¯FO w O�O9I 4 ZuV x 2µÇLlNO x n4ZuV x ¯FO�dmZHQjf�Mj�LOYV7KWG¼�
¡�O�QÈEui/S���ZHKW`[O�`?5.MjE�TUVWS�QjO�ZH`jO�EHQ x O�S�QPO9ZH`jO�MP�LO_ZuGJEHKLV7M+Eui
IL��O�T�EuMPQjEaILT�S�O9ILT�`[MPZa`[T³`9{

L ÁaÂ Æg©LÆg«�éMAFN�ù0êAªWÆjëâê Â ©N«�éMO;ê/¨4ÅYé­©L¨
qµi~KW�U��`gMPK x f�Eui�O9ILT³`gMeZH`jT�`�O�º»O9S�Me`�EaV�\_q�`YT�`�¡BO9fHEaV x Mj�WO
`PS�EHI�O¹ZHV x Mj�LOc`[T�É�O¸��T�G�TUMPZuMjT�EHVW`�Eui�Z=S�EHVNi~O9QjO9VWS�O½IWZHIBO9Q9{
¢ O$IWQjO�`[O9VaM½�LO9QjO�`jEHGJOcT�V7MjO9QjO�`gMPTUVL])T�VLT�MPT�ZH��QjO�`[KW��Me`�Mj�WZuM
T��U��KW`[MjQeZmMjO¼Mj�WO¼KW`jO�i~KW�UVLO�`j`�EHi�Mj�LO�ILQPEH¡L��O�G�]aO�VLO9QPZuMjEaQYZuIL�
ILQPEaZaSe�A{YÕÈ�LO�O�lNI�O�QPTUGJO9VaMeZu��GJO�Mj�WE x EH��EH]Hf$¯+O�KW`jO x S�EHVL�
`jT�`[MjO9VaMP�UfÑMj�LQPEHKW]H�LEaKNM¸¯+Za`½ZH`Ji~Ea�U��Em¯�`9ÿ�i~EHQ¸O�ZHSe�íEui_Mj�WO
`jO���O9S�MPO x `jO�M[MPTUVW]a`�EHi»EaKLQ�ILQPEH¡W�UO9Gs]HO9VLO�QeZmMPEHQ�IWZHQPZHG�O�MjO9QP`9n
¯+OcQeZuV x EHGJ�Uf¿]aO�VLO9QPZuMjO x �ut=IWQjEa¡L�UO9G½`�{ Ð O9VWS�OanFZH�U�+Mj�WO
QPO9`jKL��Me`�ILQPO9`jO�V7MjO x TUV�MP�LT³`�IWZHIBO9Q�QjO9ILQPO9`jO�V7M�EH¡W`jO�QPdHO x ¡�O��
�WZ�d4T�EHQ�Z�dHO�QeZu]aO x EmdHO9Q��Ht�QeZuV x EHGJ�Uf0]aO�VLO9QPZuMjO x ILQPEH¡L��O�G½`9{

P <�Q R�1TS�Uo�F2a�m}��¶243»69�
h EaQ_EHKLQ0T�VLTUMjT³Zu��O�lNI�O�QPTUGJO9VaMe`�¯�T�MP� � ú·�³ZuV x `jS9ZuI�O¼ILQPEH¡L�
��O�G½`�¯+O+KB`[O�Z�ÇLlNO x ýáEuiWVaü_ZuV x dmZuQPT�O x�þ i~QPEHGât�MPE�r�VB{
q�`�VLEuMPO x O9ZuQP��TUO9Q9n7Mj�WO�`gMPEHQeZu]HOYQjO�Ì7KLTUQPO�GJO9VaMe`Fi~EHQÈMj�WO � ú
MPZH¡L��O9`�G½Z w O½TUM x TUØ¸S�KL�UM�MPE=O�lNIL��EHQPO½GJE x O��³`�¯�TUMj�ÍG¼KWSe�
�³ZuQP]HO�Q þ { ¢ OÈZu�³`[E�KW`[O x MP�LO+`jT�G�IW�UO9Q/i~EaQjGµEHiL�UT�V w Zu]aOHn�Mj�WO
VLO9TU]a�7¡�EHQP�LE4E x GJE x O��¥nNQPZuMj�LO9Q�MP�WZuVcQPZHV x EaG���fJ]HO9VLO�QeZmMPO x
��TUV w ZH]HO9`9{
¢ O�`gMeZuQjMjO x ¯�TUMj��ikZuT�QP�Uf�`gMeZuV x ZHQ x `jO�M[MPTUVW]a`�EHiBMP�LO�\_qãIWZu�
QeZuGJO�MPO�Qe`�ÿ�ZJS�QPEa`P`[EmdaO�Q�QeZmMPO_Eui�tL{ ÝLnNZuV x Z�G�KLMPZmMPTUEaVcQeZmMPO



O9Ì7KWZH�WMPE�MP�LOYQPO9S�TUIWQjENS�ZH�WEHiAMj�LO_Se�LQPEHGJEa`jEHGJO���O�VL]HMj�AnNZHV x
I�EHILKL�³ZmMPTUEaV�`[T�É�O�`�QPZHVL]HT�VL]�i~QPEHGá�Ht
XLrutHtW{ ¢ O0¯+O�QPO0TUV7MPO�Qj�
O9`[MjO x TUVJ�LEm¯ÑMj�LO�¡�O��WZ�d4T�EHQ�EHiBMP�LT�`�`[T�GJIL�UO�\_q;T³`�Zuº�O�S�MjO x
¡4fJTUVWS�QjO�ZH`jTUVW]0O�ILT³`gMeZH`jT�`9{�Õ/E�`[O9IWZuQeZmMPO�EHKNMFMj�LOYTUV x TUd4T x KWZu�
O�º»O9S�MP` x KLO$MjEÍS�QPEa`P`[EmdaO�Q�ZuV x G�KLMPZmMPTUEaVAn�¯+O�S�EaG�IBZuQPO x
Mj�WQjO9O�\_q"dmZHQjT³ZmMPTUEaVW`�ÿ�EHVWO�KW`jTUVL]¼EHVL��f½S�QPEa`P`[EmdaO�Q�Ê�\_q��ßS�Ë�n
EHVWO�KW`[T�VL]ÍEaVL�Uf´G�KNMeZmMPTUEaV.Ê¥\_q��ßG¸Ë�n�ZuV x MP�LO�`[MPZHV x ZuQ x
\_q.KW`jTUVW]�¡�EuMP��EHI�O�QeZmMjEaQP`9{
h TU]aKLQPO9`��YX4vJT��U��KW`[MjQeZmMPO�Mgf4ILT³S�Zu�5QjO�`[KW��Me`�i~EHQY�UEm¯�Ê þ �ZV7Ë�n
GJO x T�KLG Ê þ �ä��rHË�n�ZuV x �WTU]a�ÑÊ þ �.r�V4ËÈO�ILT³`[MPZH`jT³`�n�¯�T�MP�
Z½I�EHILKW��ZuMjT�EHV�`[T�É�O�Eui�rutatL{FÕÈ�WO�dHO9Q[MPT�S9Zu�A¡WZHQP`�EmdHO�QP�³Z�f7T�VL]
Mj�WO�¡BO�`gMj�ß`jEu�¥ikZuQYS�KLQPdHO�`�QjO9ILQPO9`jO�V7M�Ôa�m�¥I�O�QeS�O9VaM�S�EHVNÇ x O�VWS�O
T�VaMPO�QPdmZu�³`�S�EHGJILKNMPO x i~QjEaG R7MPK x O�V7M�û `�[­�­`[MPZmMPT�`[MjT³S)Êk^�T��U��O�Q
�9ÔaüHÝ7Ë�{

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0 10000 20000 30000 40000

F
itn

es
s

Evaluations

GA-c
GA

GA-m

h TU]aKLQPO)�aÿ�q�daO�QeZu]aOc¡�O9`[M[�­`[EH��ikZHQ¸S�KLQPdHO�`�i~EHQ¹\_q�n+\_q��­Sun
ZuV x \_q��¥G�EHV � ú�ILQjEa¡L��O�G½`È¯�T�MP���UEm¯(O�ILT³`gMeZH`jT�`9{

0.5

0.55

0.6

0.65

0.7

0.75

0.8

0 10000 20000 30000 40000

F
itn

es
s\

Evaluations

GA-c
GA

GA-m

h TU]aKLQPOÈrLÿ/q�daO�QeZu]HOF¡BO�`gMj�ß`jEu�¥ikZuQ�S�KWQjdaO�i~EHQ�\_q�nH\_q��­SunHZHV x
\_q��ßGÒEaV � ú�IWQjEa¡L�UO9G½`È¯�T�MP�$GJO x TUKWGÒO�IWT�`[MPZa`[T³`�{

q�`ÈO�lNIBO�S�MjO x nLEaVLO�S9ZuV�`[O9O�ZJS��UO�ZuQP�Uf x T�GJTUVWT�`j�LT�VL]½Z x dmZuVL�
MPZH]HO�EHi5S�QPEa`P`jEmdHO�Q�EmdaO�Q�G¼KNMPZuMjT�EHV¹Za`�MP�LO�ZHGJEHKLV7M�EHiAO�ILT³`g�
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h TU]aKLQPO+vWÿ/q�daO�QeZu]HOF¡BO�`gMj�ß`jEu�¥ikZuQ�S�KWQjdaO�i~EHQ�\_q�nH\_q��­SunHZHV x
\_q��ßGÒEaV � ú�IWQjEa¡L�UO9G½`È¯�T�MP�$�WTU]a�cO9ILT�`[MPZa`[T³`9{

MPZa`[T³`FTUVWS�QjO�ZH`jO9`9{ Ð Em¯FO9dHO9Q9nHMj�LO9QjOY¯FO9QjO�`[O9dHO�QeZu�B`[KLQPILQPT�`jT�VL]
QPO9`jKL��Me`�{ � EHMjO�MP�WZmM5Mj�LOÈ`[MPZuV x ZuQ x \_q¶T³`5S�EHVW`jT³`gMPO�V7Mj��fYEaKNM[�
I�O�Qji~EHQPG�O x ¡4f0\_q��ßSHnmZuV x T³`jVAû M�G�KWSe��¡BO�M[MjO9Q/MP�WZuV�\_q��ßG${
ÞYV0MP�LO�¡WZa`[T³`AEHiNEHKLQ5Em¯�V0IBO9QP`jEHVWZH�HO�l4I�O�QPT�O�VWS�O9`/ZHV x EHMj�LO9Q
QPO9`jKL��Me`�T�VJMj�LOY�UTUMjO9QPZuMjKLQPOHna¯FO�O�lNIBO�S�MjO x Mj�WO�`gMeZuV x ZuQ x \_q
MjE x EHGJT�VWZmMPO¼EaV=��Em¯µO�ILT³`gMeZH`jT�`�ILQPEH¡L��O�G½`9n»ZHV x \_q��¥G,MPE
x EaG�T�VWZuMjO_EHV�ILQPEH¡L��O�G½`È¯�TUMj���LT�]H�$O�ILT³`[MPZH`jT³`�{
ÕÈ�LO�`[O�MjQPO�V x `�¯+O�QPO�QPO��³ZmMjT�dHO9�Uf�T�VW`jO�VW`jT�MPTUdaO�MPE$Se�WZHVL]HO�`�T�V
I�EHILKL�³ZmMPTUEaV�`[T�É�Oa{ ¢ �WZuM5¯ÈZH`/VLEuM5S��UO�ZuQ5¯+Za`A¯��LO�Mj�LO9QAMj�WO9`jO
QPO9`jKL��Me`�¯+O�QPO½IBO�S�KL��T³ZuQ0MPE � úá�³ZuV x `PS�ZHIBO¹ILQjEa¡L��O�G½`�{�Õ5E
S��³ZuQPTUi~f�Mj�LT³`9n5¯+OJQPZHV¿Z�`jTUGJT���ZHQ�`[O�M�EuiÈO�lNI�O�QPTUGJO�V7Me`0¯�T�MP�
Mj�WO� o�gRNq�Õ£]aO�VLO9QPZuMjEaQ9{

P <^] _�35}k69}k�W�?`ba��/:dceSfUo��27�m}k�¶243»69�
h EaQ/EaKLQ5T�VLTUMjT³Zu�4 o�gRNq�Õ¿O�lNI�O�QPTUGJO9VaMe`/¯+O�ÇWl4O x Mj�WO�V4KLG�¡�O�Q
Eui5d�ZHQjT³Zu¡W�UO�`g2sMjE¹��tHtWnHMP�LOY��O�VW]uMj�cEuiAMP�LO_S��³ZuKW`jO9` 4 MPE¼vLn
ZuV x MP�LO½I�EHILKL�³ZmMPTUEaV)`jT�É�OJMjE¿��tHtL{½qY` x T³`jS�KW`j`jO x O9ZHQj��T�O�Q�n
Mj�WT�`�ZH�U��Em¯FO x KW`$MjEídmZuQPfíMj�LO x O9]HQPO�O�EHi�O�IWT�`[MPZa`[T³`$TUVÏZ
G½ZuVLVWO�Qc`jT�G�T��³ZuQ¸MPEÍMj�WO � úàIWQjEa¡L�UO9G½`¸¡4f´dmZHQjf4T�VL]ÍMj�WO
V4KLG�¡�O�Q�Eui�S���ZHKW`jO9`f5Üi~QjEaG�rHtHt�Êk�UEm¯µO9ILT�`[MPZa`[T³`eËÈMjE�r�V7tHt
Ê~�WTU]a�$O9ILT³`gMeZH`jT�`eË�{
¢ OY¯+O�QPO�`jEHGJO9¯��WZmMÈ`[KLQPILQPT�`jO x MjE�EH¡W`jO�QPdHO�VWO9ZuQP��f�T x O9VaMPT��
S�ZH�oMjQPO�V x `�{ h TU]aKLQPO9`$V
X4Ý�TU����KW`gMPQPZuMjO_MP�LO0Mgf4ILT³S�Zu�/¡BO9�WZ�d4TUEaQ
EH¡B`[O9QjdaO x i~EaQ��UEm¯(O�ILT³`[MPZH`jT³`0Ê�rutat¼S���ZHKW`jO9`eË�nNGJO x T�KLG�O�ILT³`g�
MPZa`[T³`0Êg��rutat¼S���ZHKW`[O�`PË+ZHV x �WTU]a�$O9ILT³`gMeZH`jT�`0Ê¥r�Vatat¼S���ZHKW`jO9`eË�{
q�`�¡BO�i~EHQPOHn�¯FO½QeZuVÍZ xLx TUMjT�EHVWZH��O�lNI�O�QPTUGJO�V7Me`_MjE�MPO9`[M�Mj�WO
`jO�VW`jT�MPTUd4TUMgfÑEHiYMP�LO9`jO�QjO�`[KW��Me`�MjEÍdmZuQPTUEaKW`¸\_q�IWZHQPZHGJO�MjO9Q
`jO�M[MPTUVW]a`9{¸q�]aZHTUV/noMj�LO½Ea¡W`jO�QPdHO x MjQPO�V x `0¯FO9QjO�T�VW`[O9VW`jT�MPTUdaO
MjE�Se�BZuVL]aO9`�TUVJI�EHILKW��ZuMjT�EHV½`[T�É�OanHZuV x MP�LOÈMjQPO�V x `�¯+O�QPOÈZHG��
IL��T�ÇBO x ¡4f¸TUVBS�QPO9ZH`jT�VL]�Mj�LO_G�KLMPZmMPTUEaV�QPZuMjOH{
¢ O�Zu�³`[E)MPQjT�O x;x O�S�QPO9ZH`jT�VL]�MP�LO=G¼KNMPZuMjT�EHV;QPZuMjO$i~QPEHG TUMP`
x O�ikZuKL�UM$dmZH�UKLOíÊ~¯��LT³Se�£T�V"MP�LT³`$S9ZH`jO�S�EaQjQPO9`jI�EHV x O x MjEíZ
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h TU]aKLQPO�ÝLÿ�Û+O9`[M[�­`[EH��ikZHQ�S�KLQPdHO�`�i~EaQÈ\_q�n4\_q��ßSHn4ZHV x \_q��¥G
EHV� o�gRNq�Õ(ILQPEH¡L��O�G½`È¯�TUMj���LT�]H�$O�ILT³`gMeZH`jT�`9{

G�KLMPZmMPTUEaV;QPZuMjO�Eui0tL{ tL��Ë�¡4fÑZHV;EHQ x O�Q½EHiYG½Zu]aVLT�MPK x O�MPE
tL{ tHtW�H{=ÕÈ�LT³`¼ILQjE x KBS�O x QeZmMP�LO�Q�`gMPQjT w TUVW]�Se�WZuVW]HO9`�TUV;\_q
¡�O��WZ�d4T�EHQ�nNQjO�`[KL�UMjT�VL]JT�VcMPQjO9V x `�G¼KWSe��S���Ea`jO�QÈMPE�EaKLQ�EaQjT�]HTU�
VWZH�oO�lNIBO�S�MeZmMjT�EHVB`�{
h TU]aKLQPO9`0¤�X4Ô¹ZuQPO�Mgf4ILT³S�Zu��Eui�¯��BZmM_¯FO�`jZ�¯0n»VWZHG�O9�Ufan�Mj�WZuM
\_q��ßG.�WZH`/Mj�WO�T�VLT�MPT�ZH�7Z x dmZuV7MPZH]HOan9¡LKLM5T³`/KL�UMjT�G½ZmMPO���f�EmdaO�Qj�
MPZ w O9V�¡4fJ\_q��­S�ZuV x \_q�{7qY`�O�ILT³`[MPZH`jT³`�TUVBS�QPO9ZH`jO9`9nmMP�LO�T�VLT��
MjT³Zu��Z x dmZHVaMeZu]aO+EHio\_q��¥Gä�³ZH`[MP`�i~EaQ�ZuVJT�VWS�QPO9Za`[T�VL]_V4KLG�¡�O�Q
Eui�O�dmZH�UKWZuMjT�EHVW`9{
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h TU]aKLQPO=¤Nÿ�q�daO�QeZu]aOc¡�O9`[M[�­`[EH��ikZHQ¸S�KLQPdHO�`�i~EHQ¹\_q�n+\_q��­Sun
ZuV x \_q��ßGÏKB`[T�VL]�Z�tW{ tatL��G¼KNMPZuMjT�EHV0QeZmMjO�EHV� o�gRNq�Õ¿ILQPEH¡L�
��O�G½`�Eui��UEm¯(O�ILT³`[MPZH`jT³`�{
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h TU]aKLQPO�üWÿ�q�daO�QeZu]aOc¡�O9`[M[�­`[EH��ikZHQ¸S�KLQPdHO�`�i~EHQ¹\_q�n+\_q��­Sun
ZuV x \_q��ßGÏKB`[T�VL]�Z�tW{ tatL��G¼KNMPZuMjT�EHV0QeZmMjO�EHV� o�gRNq�Õ¿ILQPEH¡L�
��O�G½`�Eui�GJO x T�KLGÒO9ILT³`gMeZH`jT�`9{

ÕÈ�LO�`[O=QPO9`jKL�UMP`¸`jKL]a]HO9`[MjO x ZÍ`[EaG�O9¯��WZmM x T�º»O�QPO�V7M¹O�l4IW��Zu�
VWZuMjT�EHVÍi~EaQ�MP�LOcEa¡W`jO�QPdHO x MPQjO9V x `9{ÍÕÈ�LO9`jO$`jT�G�IW�UOc]HO�VWO�Qj�
ZmMPTUEaVWZu�È\_q�`¼�WZ�dHO½VWEjilk�ðKm ò�n�òo[�i~EHQPG�EHi�O���T�MPT�`jG�C�QeZmMj�WO�Q�n
Mj�WO�QPO¸T�`¼ZuVãòop�ðWm ò�n�òo[�i~EaQjGÙEui�O9�UTUMjT³`[GÙT�VÍMj�LOc`[O9VW`[O¸Mj�WZuM
`jEHGJOÈEuiWMP�LO�Euºo`jILQjT�VL]�ILQPE x KWS�O x G½Z�f�¡�O�T x O�V7MjT³S�ZH�LS�EHIWTUO�`
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h TU]aKLQPO�ÔWÿ�q�daO�QeZu]aOc¡�O9`[M[�­`[EH��ikZHQ¸S�KLQPdHO�`�i~EHQ¹\_q�n+\_q��­Sun
ZuV x \_q��ßGÏKB`[T�VL]�Z�tW{ tatL��G¼KNMPZuMjT�EHV0QeZmMjO�EHV� o�gRNq�Õ¿ILQPEH¡L�
��O�G½`�Eui��LT�]H��O�ILT³`[MPZH`jT³`�{

Eui�MP�LO�T�QJIWZuQPO�V7Me`�{¿ÕÈ�LO¹I�O�Qji~EHQPG½ZuVWS�O¹EHi�Mj�LO�`[O�\_q�` x O��
I�O�V x `¼EHV¶Z�IWQjEaIBO9Q�¡WZH��ZHVWS�O½¯��LO9V¶ILQPE x KWS�T�VL]�MP�LO¹VLO�l4M
]HO9VLO�QeZmMPTUEaV�¡�O�Mg¯+O�O9VÎO�l4IW�UEaQPZuMjT�EHV�d4T³Z$]HO�VWO�MjT³S�ZH�U��f x TUº�O9Q[�
O�V7M�Euºo`jILQjT�VL]�ZuV x O�lNIL��EHTUMPZuMjT�EHV¹d4T³Z�]aO�VLO�MjT³S�ZH�U��fJT x O9V7MjT³S�Zu�
Euºo`jILQjT�VL]B{5ÕÈ�LO x O�ikZuKW��M�G¼KNMPZuMjT�EHVJQPZuMjOÈQPO9`jKL��Me`�T�V���TUM[Mj��O�EaQ
VLE�S��UEaVLT�VL]Wn�¯��LT³Se�0T�`5ZuILIBZuQPO�V7Mj��f�MPE7E��LTU]a��ZuV0O�lNIL�UEaQPZuMjT�EHV
QeZmMjO�i~EaQÈMj�LO�`[O�`jTUGJIL��OHnNVWEHVN�ßO���T�MPT�`[MY\_q�`9{
Õ5E_MjO9`[M�MP�LT�`��7f4I�EuMP�LO9`jT�`�¯FO�I�O�Qji~EHQPGJO x ZuV½Z xWx T�MPTUEaVWZu�B`[O�M
Eui�O�lNI�O�QPTUGJO�V7Me`JTUVí¯��LT³Se�´¯+O�TUVWS�QjO�ZH`jO x ZuV x´x O9S�QjO�ZH`jO x
Mj�WOYQeZmMPO�Eui�S�QPEa`P`[EmdaO�Q�nHZuV x ¯FOYEH¡W`jO�QPdHO x `[T�GJTU�³ZuQÈSe�WZHVL]HO�`
T�V£¡�O��WZ�d4T�EHQ�{��­VWS�QjO�ZH`jTUVL]¶Mj�LO¿S�QPEa`P`[EmdaO�Q½QeZmMPO=i~QPEHG tL{ Ý
MjE��a{ tJ`jTU]aVLT�Ç�S�ZuV7MP�Uf x O�]HQeZ x O x I�O�Qji~EHQPG½ZuVWS�O�Za`�`[�WEm¯�VcT�V
ÇW]aKLQjOJ��tLnN¯��LT��UO�QjO x KWS�T�VL]�Mj�WO�S�QPEa`P`[EmdaO�Q+QPZuMjO�MjE¸tW{ r�`jTU]H�
VLTUÇBS�ZHV7Mj��f¸TUGJILQPEmdHO x I�O�Qji~EHQPG½ZuVWS�O�Za`�`[O9O�V$TUV$ÇW]aKLQPO��a�H{
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h TU]aKLQPOÎ��tLÿ¹Û+O9`[M[�­`jEu�¥ikZuQ¼S�KLQPdHO9`�¯�T�MP�íZ)tL{ tHtW�¸G�KLMPZmMPTUEaV
QeZmMjO_ZuV x Z�S�QPEa`P`[EmdaO�Q�QeZmMPOYEHi��H{ t�EaVc A�­RNq�Õ"ILQjEa¡L��O�G½`+Eui
GJO x T�KLG�O�ILT³`gMeZH`jT�`9{
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h TU]aKLQPOÎ�a�Hÿ¹Û+O9`[M[�­`jEu�¥ikZuQ¼S�KLQPdHO9`�¯�T�MP�íZ)tL{ tHtW�¸G�KLMPZmMPTUEaV
QeZmMjO_ZuV x Z�S�QPEa`P`[EmdaO�Q�QeZmMPOYEHi5tL{ r�EaVc A�­RNq�Õ"ILQjEa¡L��O�G½`+Eui
GJO x T�KLG�O�ILT³`gMeZH`jT�`9{

q+M�MP�LT�`�IBEaTUV7M�TUM�¡�O9S�ZHGJO�S���O9ZuQ�¯��WZmM�¯ÈZH`�]aEHT�VL]0EHVA{�ÕFf7IL�
T³S�Zu�YEHI�O�QeZmMPEHQ¹QeZmMPO9`cZuQPO�MjE4EÑO�l4IW�UEaQPZuMjT�dHO�i~EHQ$ZÑ`jTUGJIL��OHn
]HO9VLO�QeZmMPTUEaVWZu��VLEaVN�¥O9�UTUMjT³`[M�\_qÏQPO9`jKL�UMjT�VL]JTUV x T³`gMPEHQjMjO x IBO9Q[�
i~EHQPG½ZuVWS�O½S�KLQPdHO�`�Mj�WZuM9n�TUV¿MPKLQjV/n/G½ZH` w MP�LO½GJEHQPO¸`[KL¡LMj��O
O�º»O9S�MP`�EHi5O9ILT�`[MPZa`[T³`9{

P <rq �ts��¶�¶�N�
u
¢ O¸¯FO9QjO½Ì7KLTUMjO¸IW�UO�ZH`jO x ZmM0MP�LT�`�IBEaTUV7M�¯�TUMj�¿MP�LO¸O�l4I�O�QPTU�
GJO�V7MPZH��G�O�Mj�LE x Ea�UEa]Hf�KW`jT�VL]¹MP�LO�ILQjEa¡L��O�G�]HO9VLO�QeZmMPEHQe`�MPE
`[MjK x f�Mj�LO�`[OJO�º�O�S�MP`�`[fN`[MjO�G½ZuMjT³S�Zu����fH{ ¢ OJi~EaKLV x Mj�WO � ú
ZuV x  o�gRNq�ÕÜ]HO9VLO�QeZmMPEHQe`�MjEÎ¡BO$KW`jO�i~KL�¥n�¡LKNMJVLEuM�¯�T�MP�LEHKLM
ILQPEH¡L��O�G½`9{�Õ�Zu¡L��O�`[IBZHS�O0QPO9Ì7KLT�QPO�GJO�V7MP`+i~EaQÈMj�LO � úâG�E x �
O��³`5QjO�`gMPQjT³S�M�O�lNIBO9QjT�GJO�V7MP`/TUV4daEH��d7T�VL]��³ZuQP]HO�d�ZH�UKWO9`5EuiWý·ZHV x
þ {¶ÕÈ�WO� A�­RLq�Õ�]HO9VLO�QeZmMPEHQ��BZH`¼Mj�LO�Z x d�ZHV7MPZu]aO¸MP�WZmM½TUM
I�O�QPG�TUMP`�Mj�WO�O�lNIL��EHQeZmMPTUEaV�Eui�G�KWSe���WTU]a�LO�QY�UO9dHO��³`�EHi�O�ILT³`g�
MPZa`[T³`9nBZuV x Zu���UEm¯�`�EaVLO0MPE¸dmZuQPf¹I�EH��f7]aO�V4fcZHV x IL��O�T�EuMPQjEaI7f
T�V x O�I�O�V x O�V7Mj��fH{
Û+EuMj�ä]HO9VLO�QeZmMPEHQe`=�WZ�daO¶MP�LO;ILQjEaIBO9Q[Mgf
Mj�BZmM+Mj�LO�dmZuQPT�ZHVWS�O�T�V¸MP�LOYÇLMjVLO�`j`+dmZu��KLO�` x O�S�QPO9Za`[O�`�ZH`�Mj�WO
ZuGJEaKLV7McEui�O9ILT³`gMeZH`jT�`cTUVBS�QPO9ZH`jO9`9{�ÕÈ�LT³`$QjO�`[KW��Me`¸T�V£GJEHQPO
x TUØ¸S�KL�UM�ÇLMPVLO9`P`0�³ZuV x `PS�ZHIBO�`�i~EHQ�`jT�G�IW�UO¹\_qY`0KW`jTUVL]�IWQjEH�
I�EHQjMjT�EHVWZH�/`[O9�UO�S�MPTUEaVAnWT�V x O9IBO9V x O�V7M�Eui�Mj�LO¼O�º»O9S�MP`�EHi�O�ILT³`g�
MPZa`[T³`9n�QPO9`jKL�UMjT�VL]¹T�V�Z xLx TUMjT�EHVWZH�5G½ZH` w TUVW]¹Eui�MP�LO�O�º»O9S�Me`�Eui
O�IWT�`[MPZa`[T³`�{ ¢ O�ZuQPO+S�KLQjQPO�V7MP�Uf x O�dHO9�UEaILT�VL]0ZcÖjG�KL�UMjT�GJE x Zu�³×
ILQPEH¡L��O�G,]aO�VLO9QPZuMjEHQ�Mj�WZuM_ZH�U��Em¯�`�EaVLO¼MjE¹T�VWS�QjO�ZH`jO�O�IWT�`[MPZu�
`jT�`È¯�TUMj�LEaKNM�`jTU]aVLT�Ç�S�ZuV7MP�Uf½QPO x KBS�T�VL]�ÇLMjVLO�`j`ÈdmZHQjT³ZuVWS�OH{ ¢ O
x O�`jS�QjT�¡BO�MP�LT�`�T x O�Z�¡LQjT�OY;Bf¹T�V¹MP�LO0VLO�l4M�`jO9S�MjT�EHVA{
v w Å�ég©NÆjëäÃÈÄ�«�éJìãê Â êAªW«5©NÃ�ª
ÕÈ�LO�T x O�ZÈT�`»MPE�]HO9VLO�QeZmMPO�Z�`[O�MAEui�xÑQeZuV x EHG£ý��¥¡LTUM5`[MjQPTUVW]a`9n
¯��LT³Se�£QPO�ILQPO9`jO�V7McMj�LO¿��E4S9ZmMPTUEaV"Eui�MP�LOyx I�O9Z w `cTUV(Mj�WO
`jIWZHS�OH{�Õ5E½O�dmZu��KWZuMjO0ZuV�ZuQP¡LTUMjQeZuQPf½¡LTUMY`gMPQjT�VL]BnNÇWQe`gM���ENS�ZmMPO
Mj�WO�VLO�ZuQPO9`[MAIBO�Z w Ê~T�V Ð ZHG�GJT�VL]�`jIWZHS�O�Ë�{5ÕÈ�LO9V_Mj�LO�ÇLMjVLO�`j`



EuioMP�LO�¡WT�MÈ`gMPQjT�VL]�T³`�MP�LO�V4KLG¼¡BO9QFEHio¡LT�Me`�MP�LO_`gMPQjT�VL]��WZa`�T�V
S�EaGJG�EaVc¯�TUMj�$MP�WZmM�VLO�ZuQPO9`[M�IBO�Z w n x T�d7T x O x ¡4f¹ý¶{

��Ê��������
	�Ë�� �ý zG½Zml� ���|{ ý~} Ð ZuGJGJT�VL]�Ê��E�D�
�
	��lx7�
J<� � Ë��
1 QPEH¡W�UO9GJ`¶¯�T�MP�ÒZs`jGJZH�U�����³ZuQP]HO;V4KLG¼¡BO9QÑEui�I�O9Z w `´ZuQPO
¯+O9Z w ��fD�m`[MjQPEHVL]a�Uf_O�IWT�`[MPZuMjT³Su{ h T�]HKWQjO�`È��r�ZuV x ��v�T��U��KW`[MjQeZmMPO
`jEHGJO=Eui¼EHKLQcILQjO9�UT�GJTUVBZuQPf´QPO9`jKL�UMP`¸¯�TUMj�(QjO�`[I�O9S�M¹MPE¶Mj�WO
I�O�Qji~EHQPGJZHVWS�O¼Eui+\_q�n/\_q��ßG�nAZuV x \_q��­S�EaVÑ���ßI�O9Z w ZHV x
�utatm�ßIBO�Z w IWQjEa¡L�UO9G½`�n�¯�TUMj�£ZÑtL{ tHtL��G¼KNMPZuMjT�EHVãQeZmMjOan�tL{ Ý
S�QPEa`P`jEmdHO�Q�QeZmMjOanHZuV x Z_I�EHIWKL��ZuMjT�EHV½`jTUÉ9O�Eui��9tHtW{ � EuMPOÈMj�WZuM
Mj�WO$QeZuVW]HO¹EHi�ÇLMPVLO9`P`JdmZu��KLO9`�T³`¼VWEuM½]HQPO9ZuMj��f¿Zuº�O�S�MPO x ¡4f
T�VWS�QPO9Za`[T�VL]=MP�LO$V7KWG�¡�O�QJEui�IBO�Z w `�n�Mj�4KW`JZ xLx QjO�`j`jTUVW]=Mj�WO
T³`j`jKLO�S�EaVWS�O9QjVWTUVL]�MP�LOWÖ�;BZmMjMjO�VWTUVL]7×�Eui�Mj�LO � ú(ZHV x  o�gRNq�Õ
�³ZuV x `PS�ZHIBO�`½ZH`JO9ILT�`[MPZa`[T³`JT�VWS�QPO9Za`[O�`�{ ¢ �WZuM¸T�`JGJEa`[M¸VLEH�
MjT³S�O�Zu¡L��O�T³`�Mj�LO�`jO�daO�QPO x QjEaIJTUVJI�O�Qji~EHQPGJZHVWS�OÈEHio\_q��ßS�ZHV x
\_qíi~EHQ�MP�LO��utatm�ßIBO�Z w ILQPEH¡L��O�G½`9nm¯��LTU��O+Mj�LO�\_q��¥GâS�KLQPdHO�`
ZuQPO�ZH�UGJEa`[MYT x O9VaMPT�S9Zu��TUV=Mj�LO¼Mg¯FE¸ÇW]HKLQPO9`9{YÕÈ�WT�`�ILQPEmd4T x O�`
`[MjQPEHVL]�S�EHVNÇWQPG½ZmMPTUEaV½Eui»Mj�LOYTUVBS�QPO9ZH`jT�VL]0TUVWT�MPT�ZH��Z x dmZuV7MPZH]HO
Eui�\_q��ßG�Za`+O�ILT³`gMeZH`jT�`ÈT�VWS�QjO�ZH`jO9`9{
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h TU]aKLQPO$��rNÿ�q�dHO�QeZu]aO¼¡�O9`[M[�­`jEu�¥ikZuQ0S�KLQPdHO�`�i~EHQ�\_q�n�\_q��­Sun
ZuV x \_q��¥G�EHV¿���ßIBO�Z w ILQPEH¡W�UO9GJ`9{

� , Å�ëÜëä«�ª<0Ò« Â Ä��ÎÃ Â ¬oéjÅ�¨4ÆgÃ Â ¨
ÕÈ�LO9QjO�ZHQjO�Z�V7KWG�¡�O�Q�EuiNTUGJI�EHQjMPZHVaM5EH¡W`jO�QPdmZmMjT�EHVB`»Mj�WZuM5S�ZHV
¡�OYG½Z x O�i~QPEHGäMj�LT³`+TUVWT�MPT�ZH��KB`[OYEuiAILQPEH¡L��O�GÜ]aO�VLO9QPZuMjEHQe`�MPE
`[MjK x fÎMj�WO¹O�º»O9S�MP`¼Eui�O�IWT�`[MPZa`[T³`0EHVÑ\_qY`�{ÎÕÈ�LO¸GJEa`[M�T�G¼�
I�EHQjMPZuV7M�Ea¡W`jO�QPd�ZuMjT�EHV¿T³`0MjE�VLEuMPO¹�LEm¯Ü`[KW¡NMj��O¸MP�LO¹O�º�O�S�MP`
ZuQPOHn5ZuV x �LEm¯âO9ZH`jf=TUM�T�`0MjE�QPO9ZHSe�Î�WZH`[Mgf�ZHV x O�QPQjEaVLO�EaKW`
S�EaVWS���KW`jTUEaVW`9{=DFQPEa`P`jEmdHO�Q0ZHV x G�KNMeZmMPTUEaV x E=VLEHM�EHI�O�QeZmMPO
T�V´ZÎd�ZaS�KLKWG${Í��ZuMj�LO9Q9n�Mj�LO9f¶ZuQPOcS�EaGJIBEaVLO�V7MP`�Mj�BZmMJTUVN�
MjO9QPZaS�M�T�V=S�EaGJIL�UO�l$¯ÈZ�fN`�¯�TUMj��MP�LO�EHMj�LO9Q�S�EaG�I�EHVWO�V7MP`�Eui
ZuV½O9dHEa�UKNMPTUEaVWZuQPf¼`jfN`gMPO�G�{�q�`+Z�S�EaVW`[O�Ì7KLO�VWS�OHn7ZH`�¯+O��WZ�daO
`jO�O�V/n5O9dHO�VÍ`jEHGJO�MP�LT�VL]=ZH`0`jTUGJIL��O¹Za`�Se�WZuVW]HT�VL]�EHI�O�QeZmMjEaQ
QeZmMjO�`È�WZH`�`[T x O0O�º»O9S�MP`�Mj�WZuMYS�ZHVcG½ZH` w `jEHGJO0EHi5MP�LO�GJEHQPO
`jKL¡NMj��O0O�º»O9S�MP`�EHi5O9ILT�`[MPZa`[T³`9{
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h TU]aKLQPO$��vLÿ�q�dHO�QeZu]aO¼¡�O9`[M[�­`jEu�¥ikZuQ0S�KLQPdHO�`�i~EHQ�\_q�n�\_q��­Sun
ZuV x \_q��¥G�EHV=�utatm�ßIBO�Z w ILQPEH¡L��O�G½`9{

ÞYVJMj�WO�EuMP�LO�Q��BZuV x naMj�WO9`jO�TUVLTUMjT³Zu�BQjO�`[KW��Me` x E�`jKLILI�EHQjM�Mj�WO
VLEHMjT�EHV;Mj�BZmM¹MP�LO=QPO��³ZmMPTUdaO�Z x dmZHVaMeZu]aO�Eui�S�QPEa`P`[EmdaO�QJEmdHO9Q
G�KLMPZmMPTUEaVãT�`¸QjO x KWS�O x ZH`½O9ILT³`gMeZH`jT�`½T�VWS�QjO�ZH`jO9`9{ ¢ �WZuM¹T�`
`jEHGJO�¯��WZuM�`jKLQPILQjT³`jTUVL]Bn»�LEm¯FO9dHO9Q9nBT�`YMj�WOJS�EHV7MjT�V4KLO x O�º»O9S��
MjT�dHO9VLO9`P`YEuiFS�QjE7`j`jEmdHO9Q�ZmMY�WTU]a�LO�Q��UO9dHO9��`YEui�O9ILT³`gMeZH`jT�`�Mj�WZHV
S�EaGJG�EaVL��f�¡BO9�UT�O�daO x {�DF��O9ZuQP��fHnuGJEHQPOÈS�ZuQPO�i~KW�NO�lNIBO9QjT�GJO�V7MP`
¯�T��U��¡�O¼QPO9Ì7KLT�QjO x KLV x O9QP`[MPZHV x ZHV x MjE�Ì7KWZuV7MPT�i~f$Mj�WT�`�¡�O�M[�
MjO9Q9{
DF��O9ZuQP��fHnoMP�LO�QPOJT�`_GJEHQPOJ¯FEaQ w MPE�¡BO x EaVLOJ�LO�QPOH{ ¢ O¸ZuQPO
S�KWQjQPO�V7Mj��f"KW`jT�VL];Mj�LT³`=GJO�Mj�LE x Ea�UEa]HfãMPE;ÇWV x Ö[EaINMjT�G½Zu�³×
`jO�M[MPTUVW]a`�i~EHQJMP�LO�EHI�O�QeZmMPEHQe`¼T�V4dHEa�UdaO x {íÛFf x EHT�VL]Í`[E)¯+O
`j�LEHKL� x ¡�OÍZu¡L��OÎMjE w O9O�I"MP�LO¿O�lNIL��EHQeZmMPTUEaVW��O�l4IW�UEaT�MeZmMjT�EHV
¡WZH��ZHVWS�OJS�EaVW`gMeZuV7M0ZHS�QPEa`P`YO�lNIBO9QjT�GJO�V7MP`_ZHV x I�O�QP�WZHIW`_`[O9O
GJEHQPO0S���O9ZuQP��fJMj�LO0O�º�O�S�MP`�Eui�O�ILT³`gMeZH`jT�`9{
�­V¼Z xLx TUMjT�EHVAnH¯FOÈZuQPO���E4E w TUVW]YZmM�Mj�WOFO�º�O�S�MP`�EHiWO�IWT�`[MPZa`[T³`/EaV
EuMP�LO�Q�¾Fq�`9{¸q�`�MP�LO9`jO½ILQPO���TUGJT�VWZuQPf=QPO9`jKL��Me`0`[KW]H]HO�`gM�noMj�WO
O�º»O9S�MP`�S�EaKL� x ¡�OFÌ7KLTUMjO x TUº�O9QjO9VaM5i~EHQ5QPZHV w �¥¡WZa`[O x `jO���O9S�MjT�EHVAn
O�lNIL��T³S�TUM�i~EHQPGJ`ÈEHi5O9�UTUMjT³`[G�nLO�MPSH{

O;ê��eêAªLê Â ¬»ê/¨
Û+O���O�¯0nL�0{BúJ{LZuV x ^Í{Lp�E7`[O½Ê�¾ x `9{ Ë�Ê[�9ÔHÔaÝaË�{��/ó
�<�W�Hï
[�òkó
���
ó����$iE�WiE[¥ò�n��fm �aóuñ�òo[o�<p!�������d���$�
�m{�^�EaQj]7ZuVµú0ZuKLi �
G½ZuVLV/{

Û+E4E w O9Q9n4 �{LÛ�{AÊ[�9ÔHÔ7rHË�{7��O�S�EaG�¡LT�VWZmMPTUEaV x T³`[MjQPTU¡LKLMjT�EHVW`+i~EaQ
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