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

�� "!$#�%'&)(+*
,.-0/21�34#�546
7�8:9;8 5$3=<0>:?@>�A;A�A

BDC"EGFHFIC"JLKMEGN�JOEGPRQTSUF$VXWZY�[ZQT\^]_Y`F2NIWba"Y�QGcda"EGadJLN�F2CeETFfKgQGSih$EG\jckQT[ZljSUa�ET\elM]X[bS"J�FIC"JmJL\"l^YonfpO\"h$JqF2C"EGF
WZY�lUQG\"JTVXF2CeJLK�h$EG\MPRJHc'QG[ZlUJ$l�S^arEG\"l_SU\0c'QG[ZlUJ$l�Wb\M\eJLsDETNIN�EG\U]tJLurJL\tF�YLV$s�CUWZhICvWZYHJ$YwadJ$hLWZEG[b[bK�JLxyWZl^JL\yF�WzcdKgQGS
a"EGWb\tF�F2C"J�c'EXh$J$YoV^QTNOJLxXJL\{uvQTN�JOY`aRJ$hLF�EXhLSU[ZEGN2[bKTV0lyN�E$s|aUWZhLF2S^N�J$Yon

}�C"JLK~s�JLN�J��UN�Y`F�l0WZY2h$QoxgJLN�J$l�PtK=Y2QGurJ�Y`F2SelUJL\tF�YOWb\���N2Wb\"h$JLF�QT\~Wb\�F2CeJ_[ZEGF�J�FICUWbN2FIWZJ$YoV@EG\"l�]yQGF�Y`aUN�J$Egl
EGN�QGSU\"l�FIC"J�h$QTS^\yFIN2K�PRJ$h$ETSeY2JfF2C"JqckETFIC"JLNHQ4cdQT\"J�Q4cdF2C"JLu�sqQGN2�XJ$lMEGFHFIC"J���EGF2WZQG\"EG[U��SUN�J$EGSMQ4c:�tF�ET\elUETN�lUYoV
s�C"JLN�JOF2CeJOs�Wb\U\"JLN�Y�Wb\�F2C"J�B�J$Y`FIWb\U]XC"QTSeY2Jm�0hLWZJL\eh$Jm}@EG[ZJL\yFm�yJ$ETN�h2CvS"Y2J$ljF�Q�PRJ�JL\yF�JLN2F�ETWb\"J$l�nR��\rc'EXhLF��qEGu
\"QGF�Y2Q�Y`S^N�J���l0WZl0\d� F�C"J$EGN�ETPRQTS^FHFIC"JLu�s�CeJL\M��sqEXY�ETF���N2Wb]XCtF�QG\M��Wb]gC��0hIC"Q0QT[kVgPdJ$h$EGS"YIJ�F2C"JLN�J�sqEXY�Y2QGurJ
urJL\tFIWZQT\�QGcfYIQTuvJqc�S^\U\tKra"EGaRJLNqYwF2N2WbaeY�KgQGSih$QGSU[ZlMc'QG[Zl;n
��F�sqEXY�\"JLxXJLN�urQGN�J�FIC"ET\)E�N�JLurEGN2����C"J$EGN�l;V�FIC"JLN�J�s�EXY`\d� FMEG\tK=s�E$K)QGc�ckQT[b[ZQos�Wb\U]=WbF�SUaRV�QTN�u�S"hIC

Wb\"h$JL\tF2WbxXJmF�Q�lUQ_YIQ^n�p�cfh$QTS^N�Y2JTVgWb\�]gN�EglUJ�Y2hIC"Q0QG[kVtF2CeJLN�JOs�JLN�J�F2CUWb\^]yY�h$EG[b[ZJ$l��Ih$Q0QGF2WZJOh$EGF�hIC"JLN�YI��s�CUWZh2C�EGN�J
EvY2QGN2F�QGN�QGN2Wb]tEGuMW@ET\el~Y`WbujWb[ZETN$V�PUSUFO\eQTF�F2C"J�Y2EGurJTn���[ZY2Q0VRQG\"J�QGc
F2C"J��tWZlUY�Wb\������rC"EgliEMa"EGaRJLNON�QGSUF�J
EG\"lrE�s�E$KvQGcRc'QG[Zl0Wb\U]�S^arFIC"J��mQ0hI�tK_�=QGSU\tF�EGWb\M��JLsOYO��F�ETP^[ZQTWZl;VgWb\{h$QG\tF2N�EgYwFHF�Q�FIC"Jm��JL\txgJLN��
QXY`Fo��s�CUWZhIC
urEXlUJ�]XN�J$EGF�a"ETaRJLNHEGWbN2a^[ZET\"J$YLn���Fqs�EXY��^p�hL[ZQgYIJOF�Q�PdJLWb\U]�E��"JL 0EG]yQG\dVgPUSUF�WbF�\"JLxgJLN�Q0h$hLSUNIN�J$l�F�Q�EG\tKtPdQ0l0K
F�Qj]XWbxgJ_WbF�EG\=JL tF2N�EjF�s�WZY`F�F�QjurEG�gJ�WbF�EvurQ0JLPUWbSeYOY`FIN2Wbadn���\�c'EXhLF¡V"sqJ�s�JLN�J�YIQTNIF�Q4c�h$QG\"l0WbFIWZQT\eJ$l{EG]tETWb\"YwF
urQ0JLP^WbS"YHYwF2NIWba"YHc'QGN�F2C"JLWbN�C"EG\"lUJ$ly\"J$Y2Y�s�CUWZh2C�s�EXYHc'JL[bF�F�Q�xyWZQG[ZEGF�Jml^J$h$JL\yF�YwKyujurJLFIN2KTn
B�JL[b[kV�F2C"EGFmWZY�a^N�JLCUWZYwF�QGN2KTn�BDCUWb[ZJ��ms�EgY�EGF�¢�QGN2\"JL[b[fQT\"J�QGcqF2CeJ�]gWbNI[ZY�Wb\�QGSUN�hL[ZEgYIYmC"EXl�PdJ$JL\~F�QvF2C"J

�0hLWZJL\"h$J�}@ET[ZJL\tFm�0J$EGN�hICrEG\"lvQT\"J�lUE$KjF2N2WZJ$ljF�Q�N�JLurJLu�PRJLN:C"Q$s|F2CeJOF2C^Wb\U]yY�s�JLN�J�urEXlUJTn
p�\"J�F2CUWb\U]�[ZJ$lvF�Q
EG\"QTFIC"JLN¡VgY2QGurJLPRQ0l0K�CeJL[badJ$l�C"JLN�QTSUF�PtKrEGaUaU[bKtWb\U]�FIC"JOuvQ0JLPUWbS"Y:F�s�WZYwF�s�WbF2CvF2C"J�N�JLurEGN2��FIC"ETF�KgQGS�C"EXlMF�Q
C"E$xXJ_Y`KtujurJLF2NIKTV"EG\"l�E4c�F�JLNOF2C"EGFmYIJLxgJLN�EG[@aRJ$QTaU[ZJ�YwadJL\tFOFIWburJmc'QG[Zl0Wb\U]vSUa=YwF2N2WbaeYmQ4c�a"EGadJLN$£ePUSUFOs�J�\"JLxXJLN
]tQTF�F�Q�F2C"J�[ZJLxgJL[ZY�FIC"JmaRJ$QGaU[ZJOEGF��HNIWb\"h$JLF�QG\MN�J$EghIC"J$l;ndB�J�l0WZl0\d� FOJLxXJL\��y\eQ$s�ETPRQTS^FHFIC"ETF�a"EGN2F$n

�O\tKtsqE$K�FIC"EGF@sqEXY:u�K��UN�Y`F
EXhLF2S"EG[0JL tadJLNIWZJL\"h$J:s�WbFICMEm�eJL ^EG]tQT\dVGEG\"l�WbFHlyWZl0\d� F
F�ET�XJ�[ZQT\^]mF�Q��U]XSUN�J�QGSUF
Y2QGurJ�Q4cdF2C"J�Y`WbuMa^[ZJLNqEGF2FIN2WbPUSUF�J$YoVtYwS"hICrEXYHFIC"JqckEghLF�F2C"EGF�KgQGS{h$QGSU[ZlvlUQTS^PU[ZJ�SUav¤gS^WbF�JO[ZQG\U]_YwF2N2WbaeYHQ4cda"ETaRJLN
Y2JLxXJLN�EG[RF2WburJ$Y�ET\"l�]tJLFON�J$ET[b[bKMc'EGFO�"JL 0EG]yQG\"Yon�p�\"J�QTNOF�s�QvQGc
u�K�c¥N2WZJL\"l^Y�]yQGF�Wb\tF�JLN�J$Y`F�J$l�V"EG\"l�s�J�]yQGFOEXY
c'EGN�EgYfurEG�tWb\U]�E�urEGarQ4cdF2C"JOYIJ$¤XS"JL\"h$J�Wb\�s�CUWZhICrFIC"J�\tSUu�PRJLN�J$l�ckEgh$J$Yfh$QTSU[ZljF2S^N2\MS^adV0EG\"lj\"QTFIWZhLWb\U]�F2C"EGF
F2CeJLK{FISUN2\eJ$l�SUa=Wb\�l0Wz¦RJLN�JL\yF�sqEoK^YLV@s�WbFIC�l0Wz¦;JLN�JL\tF�lyWZY`F2NIWbPUSUFIWZQT\"Y�QGcHa"EGadJLNOFICUWZhI�gJL\"YIYon���Qrl^QTSUP^F�E_c'EGWbN
EGurQGSU\tFqQ4c�F2WbuvJms�CUWZhIC�Y`C"QGSU[ZljC"E$xXJ�PRJ$JL\�Y`aRJL\yF�YwF2S"l0KtWb\U]�]tQGFqs�EXY`F�J$lvFIC"ETF�s�E$KTn
}�C"JLN�J�s�EXYqEG[bs�E$K0Y�E�YwS"Y`a^WZhLWZQT\jF2C"EGFHFIC"JLN�J�YwC"QGSU[ZlMPRJOYIQTuvJLF2CUWb\U]�s�N2WbFIF�JL\MS^aMWb\vF2C"J�[bWbF�JLN�EGF2S^N�JTVGs�C"EGF

s�WbF2C�F2C"JLN�J�PdJLWb\^]{PRQ0QG�^Y�QT\�F�QGadQG[ZQG]gKTV�uvETFIC"JLurEGF2WZh$EG[;N�J$hLN�J$EGF2WZQG\"YoV�EG\"l�Y`S"hICdn¨§M©^ªX«O¬®­_¯=ªX«Z©^°�±_ªg«²¬'³2­0´
PtK~¢�QTSUN�ET\tFmEG\"l��mQGPUPUWb\eY�µb¶L·kVec'QGNmJL 0ETujaU[ZJTnO��SUF�F2C"J�urQXY`F�FIC"EGFmJLxgJLNOFISUN2\eJ$lrS^a~sqEXYOEj[ZQTF�QGc:C"J$ETN�Y2E$K
s�CUWZhIC�\eJLxgJLN�[ZJ$l=F�Q{EG\tKtF2CUWb\U]Unj¸UQGN�JL 0EGuMaU[ZJTV;QT\"J�aUN�Q4c'J$YIY2QGNmF2CeQTSU]XCtFmFIC"JLN�J�s�EgY�E�¹`QGSUNI\"ET[fETNIF2WZhL[ZJTn���\
N�JLFIN�QXY`aRJ$hLF¡VyC"J�uvE$K�C"E$xgJ�PdJ$JL\~E�YwF2S"lUJL\tF�ETF��HNIWb\"h$JLF�QG\�s�C"JL\~FIC"J�F2CUWb\^]yY�sqJLN�J�PdJLWb\^]{JL taU[ZQGN�J$l�FIC"JLN�JTV
EG\"l�urE$KjC"E$xXJ�C"J$ETN�l�ETPRQTS^FqFIC"JLuinH�HS^FOF2C"J�QG\U[bKra^[ZEgh$J�F�Q�[ZQ0QT�vsqJLN�J�F2C"J�urEGF2C�EG\"lvaUCtK^YwWZh$Y�[bWbPUN�ETNIWZJ$Yo£
s�Jm\"JLxXJLN�[ZQ0QT�XJ$lvxgJLN2KvC"EGN�l;VyET\elr\eQTFICUWb\U]_JLxgJLNOYwC"Q$s�J$lvSUadn

}�WburJja"EgYIY2J$l;£f��s�N�QTF�J_SUa)Y2QGurJ�WZlUJ$EXY�ETPRQTS^F�uvETa^aUWb\U]~E{ckJLs�FIN�EXl0WbF2WZQG\"EG[
aUN�QTPU[ZJLuvYoVfY`Seh2C)EXY�F2C"J
}@Q$s�JLN�Y�QGc"��EG\"QGW^EG\"l�FIC"JO¢�CUWb\"J$YIJ��OWb\U]��HS"º$ºL[ZJTVXEG\"l�Wb\ehL[bS"lUJ$l_YIQTuvJHWZl^J$EgY:EGPRQTSUFfE{�Ih$Q$xgJLNIWb\U]�Y`a"EXh$J$�OF�Q
]tJL\"JLN�EGF�JfF2C"J�uvETaeY
Q4c�F2CeJ�h$QTujaU[ZJL ��"JL 0ET]tQT\eYdc�N�QTu»F2C"J�YwWbuMaU[ZJLN
QG\"J$YLn@¼�xgJL\vY2Q0VtF2CeJ�WZlUJ$EmFIC"EGF
�"JL 0EG]yQG\"Y

¶



h$QGSU[Zl�PRJ�uvEgl^J�QGSUF�Q4c�YI¤XS"ETN�J$Y�Wb\"YwF�J$EXl�QGc
F2N2WZEG\U]X[ZJ$YoV�QGNOF2CeETFOKXQTS�l0WZl0\d� F�C"E$xXJ�F�QvY`aU[bWbF�JLxgJLN2K{ckEgh$J�EG\"l
Y2Q�h$QTSU[Zlv]tJLF�\yS^urJLN�QGS"Yfa"EGN2F2WZEG["�eJL ^EG]tQT\"YLVt\"JLxXJLNOETN�QgYIJTn

¸@Wb]XSUN�Jr¶G½�¾�¿ZÀ4Á¡Â@ÃyÄÅÀ4Æ0Ç:È¥Ã+Æ0À=É0Ê�Ë"ÌÎÍvÏdÐ:Ñ�ÆUÄ.ÍvÏ"ÆUÐ
ÒqÓMÇ�ÃgÔGÐ@ÃyÃtÄ
Ò�Õ�Æ0Ô¡Ö�È²ÆUÄ@Ð
Ò�ÁgÆ�×)ÉUØ"ËeÙ;×��`���
aUSU\eh2C"J$lih$ETN�lUY�s�JLN�J�WZlUJ$EG[
h$QG\"Y`FIN2S"hLFIWZQT\�uvETF�JLN2WZEG[ZYoV�Q4c�]tQ0Q0l~Y`WZº$J�EG\"l~YwC"ETaRJTVRQ4c�Ej]XN�EXlUJ�QGcHN�EG]va"ETaRJLN
s�CUWZhIC)JL\"l0SUN�J$l=aUN�QT[ZQG\U]tJ$lickQT[Zl0Wb\^]=ET\el�CeET\"ly[bWb\U]en�¢�EGN�lUY�s�JLN�JjF�Q0Q�xTEG[bS"EGPU[ZJjF�Q_¹�SeY`F�PRJ_]XWbxgJL\�E$s�E$K"£
WbFms�EXY�JLxXJL\~C"EGN�l�F�Qj]tJLFOS"Y2J$l�h$EGN�l^Y�PdJ$h$EGS"YIJmFIC"JLKrs�JLN�J�\eQTNIurEG[b[bK{h$QG[b[ZJ$hLF�J$l;V�YIE$xgJ$l�VRET\el�Y2QG[Zl�P"EXh2��EXY
Y2hLN�ETaRn

¸@[ZJL 0ET]tQT\eYOs�JLN�J�EG[bsqE$K0Y�Y2QGurJLFICUWb\U]_F�QMaU[ZEoK�s�WbF2CdVdET\"liQT\"J��XJLaUF�QG\"J�C"J$EGN2Wb\U]vF2CeJLuÚurJL\tF2WZQG\"J$l;V�QGN
�U\"lyWb\U]�F2C"JLuÛN�J$h$QG]X\UWZº$J$l�Wb\)QT\eJ_s�E$K�QGN�ET\eQTFIC"JLN¡n{}�C"J_\"JL tF�EXl0xTEG\"h$J�s�EgY�N�JL[ZETF�J$l~F�Q�FIC"JrÜO±j°�Ý�¬'³`ªTÞ
¯=ªX«Z©^°�±_ªg«²¬'³`ªTß�¯�à4Þ"«®©yßâávEGN2FIWZhL[ZJrµ ãT·�aUSUPU[bWZYwC"J$l�PtK�¢On�p�n�pmEG�t[ZJLK=EG\"l~��ndä^ndBDWZYw\"JLN¡V;F�sqQ�a^N�Q4c'J$Y2YIQTN�YmEGF
��EoxgJLNIckQTN�l�åm\^WbxgJLN�YwWbF�K~Wb\=�fJL\U\"Y`Kt[bxTEG\UWZE0nj�O\"QGF2C"JLN�]gWbNI[HQ4c�u�K~EXh$¤XS"ETWb\tF�ET\"h$Jmc¥N�QGuæ¢�QGN2\"JL[b[:CeEgli�y\eQ$s�\
p�ET�t[ZJLK"� Y�Y2QG\=l0SUNIWb\U]��mWb]XC��0hIC"Q0QT[kV;Y2QvF2CUN�QTS^]gC�FIC"ETF�h$QT\tF�EghLFmEG\�EGaUaRQTWb\tFIurJL\tF�sqEXY�ETNIN�EG\U]tJ$l�F�QjurJ$JLF
F2CeJqc'EGF2C"JLN$nR�~K�urEGWb\MN�J$h$QG[b[ZJ$hLF2WZQG\MQ4cRFIC"J�Wb\tF�JLNIxtWZJLsDs�EgY�CUWZYfxtWZJLs�adQGWb\tFqFIC"EGF
�"JL 0EG]yQG\"Y:s�JLN�J�E�F2C"J$QGN2K�Q4c
PU[ZQ0hI�gJ$l�CUWb\U]tJ$YfçjQ4cRFIC"JOlUQGSUPU[ZJLè'EXhLF2Wb\U]�F�KtadJ�s�C^WZh2C�ETN�J�F2N�EglyWbF2WZQG\"ET[UQG\MPeETNIN�Q0QGuélUQ0QGN�Yond��J�ET\"l�BDWZYw\"JLN
s�JLN�J�ET[ZYIQ�Wb\tF�JLN�J$YwF�J$ljWb\)³2à4ê0Þ"«²¬¥Þtë��"JL 0EG]yQG\"YLV0s�CUWZhIC�WZY�\"QGFOJL\tF2WbN�JL[bK�Y`FIN�EGWb]gCtF`c'QGN2s�ETN�l_s�C"JL\�h$QTWb\ehLWZlUJL\"h$J$Y
l0S"J�F�Q�YwKtuMurJLFIN2K_hL[ZEXY2YIJ$YHCeE$xgJ�F�Q�PRJ�Y2QGN2F�J$ljQTS^F
��J$J$l0[ZJ$YIYRF�QOYIE$KTVts�JqYwF2S"lyWZJ$l�FIC"JLWbN
EGN2FIWZhL[ZJHh$EGN�J�c¥SU[b[bKTVXY`Wb\"h$J�WbFHh$QG\tF�EGWb\"J$lOc'EGN:urQGN�J�lUJLF�EGWb[XF2C"EG\_EmYwWbuMaU[ZJ

lUJ$YIhLN2WbaUFIWZQT\�QGc:C"Q$s�F�Q�s�Wb\"l�SUa~E_�eJL ^EG]tQT\dnq¸UQGNmJL 0ETujaU[ZJTV0WbF�lUJL�U\"J$l=«®©yê0±_ì�©^àGß®°�ET\"lMí0ªX«�ET\"lvF�Q0QT�jSUa
F2CeJ
aUN�QTaRJLN2FIWZJ$YRQGceFIC"JfadJLNIu�SUF�EGF2WZQG\m]tJL\"JLN�EGF�J$l�PtK�h$QGuMaeETNIWb\U]�F2C"J�Y2J$¤XS"JL\tF2WZEG[tadQXY`WbFIWZQT\�Q4c�EOFIN2WZEG\U]X[ZJHEG[ZQT\^]
WbF�Y�YwF2NIWba{F�Q�WbF�Y�aRQXY`WbF2WZQG\vWb\{FIC"JOxXJLN2FIWZh$ET[RY`F�EghI�MN�JLurEGWb\UWb\U]_E4c�F�JLN�F2CeJm�"JL 0EG]yQG\vWZY�ET[b[;c'QG[ZlUJ$lvSUadn

}�C"JLWbN�h$QG\tF2N2WbP^SUF2WZQG\dV^s�CUWZhIC=ETa^adJ$EGN�J$lvETPRQGSUF�F2CUN�J$J�urQG\yFIC"Y�E4c�F�JLN��=ETNIF2Wb\=î�ETN�l0\"JLN$� YOETNIF2WZhL[ZJ�Wb\¨ï"³�¬kð
°�Þ"«²¬ ñ�³�ÜO±j°�Ý�¬k³IªGÞ�µ ò¡·kVeN�JL�"J$hLF�J$lMs�QGN2��QGcfa^N�JLxtWZQTSeY�urQG\yFIC"Y�QTN�KgJ$EGN�YoVeh$QG\"Y`WZl^JLN2Wb\U]_FIC"J�F2WburJ�[ZEG]MPRJLF�sqJ$JL\

ó



¹`QGSUNI\"ET[:YwSUPUujWZY2Y`WZQG\dV�EXh$h$JLaUF�EG\"h$JTV^ET\el�aUSUPU[bWZh$EGF2WZQG\dV�\eQT\"J�Q4c�s�C^WZh2C�JLxgJL\~PRJL]gWb\eYOSU\tF2Wb[�F2C"J�EGN2FIWZhL[ZJ�WZYm�Uè
\"EG[b[bK��U\UWZY`CeJ$l;n�¼�xtWZlUJL\tF2[bKvF2C"J�Y2EGurJ�[ZET]tYOYwC"QTS^[Zl�PdJ��U]XSUN�J$lvWb\tF�Q�F2C"J�ï�³�¬'°�Þe«¥¬ ñ�³�ÜO±j°�Ý�¬'³`ªTÞ{Y2hIC"J$l0SU[ZJ�EXY
s�JL[b[kn

p�c�h$QGSUN�Y2JTV¡QT\"h$J��"JL 0ET]tQG\"Y�sqJLN�JHEG\U\"QGSU\"h$J$l�Wb\_Y`S"hIC�EOs�WZlUJL[bK�N�J$EXlmaRQGaUSU[ZEGNe¹wQTS^N2\"EG[kVGh$QTNIN�J$Y`aRQG\"l0Wb\U]X[bK
urEG\tK�urQGN�J�aRJ$QTaU[ZJ�F�Q0QT��SUavET\jWb\yF�JLN�J$YwF
Wb\MFIC"J�Y2hIC"JLuvJHs�C^WZh2CvsqQGSU[ZljETaUaRJ$EGN:F�Q�C"E$xXJmY`a^N�J$EXl�aUN�JLxtWZQGS"Y`[bK
urQXY`FI[bK_PtKrs�QGN�l�QGc�uvQTS^F2Cjc¥N�QGuôF2C"J�B�J$YwF2Wb\U]XC"QGS"Y2JOJLxXJL\tF¡n

�HK+FIC"ETF�FIWburJj��sqEXY_s�QGN2�tWb\U]�EGFM��PdJLN�lUJ$JL\=��N�Q$xtWb\U]+îON�QTS^\"l;V�s�C"JLN�JMu�K+Y`S^adJLNIxyWZYIQTN�s�EXYME~xXJLN2K
JLN2Sel0WbF�J�aRJLN�Y2QG\dVehIC"J$Y2Y�urEXY`F�JLN$VelUJLxgQGF�J$J�Q4c�urEGF2CeJLurEGF2WZh$E4[eN�J$hLN�J$ETFIWZQT\"YLV^SU\tPdJ$EGN�EGPU[ZJ�}RSUN2�tWZY`C�hLWb]yEGN�JLFIF�J$YLV
EG\"l~]tJL\"JLN�EG[b[bKTV:¤XSUWbF�JMEG\�EXh$h$QGuMaU[bWZYwC"J$l�urEGF2C"JLuvETFIWZhLWZET\Rn��O[bFIC"QGSU]gCiC"J_C"EXl=QG\"JjQTN�F�sqQiQGcqF2CeJ_hL[ZEgYIY`WZh
PRQ0QT�0Y��¥s�C"QgYIJ�F2WbF2[ZJ$Y��OC"E$xXJ�c'QGN2]tQGF2F�JL\���V^ET\"l{F2C"JLK�lUJ$EG[bFms�WbFIC~urEG]gWZh�YI¤XS"ETN�J$YoVe�t\UWb]XCtF¡� Y�F�QGSUN�YLV�ET\"l{F2C"J
[bWb�gJTV;F2C"JLN�Jms�EXYO\"QGF2CUWb\^]_N�J$YIJLu�PU[bWb\U]_�"JL 0EG]yQG\"YLnO��SUFOFIC"J��`���õh$ETN�lUY�S"YIJ$l�F�Q�ckJ$J$l�F2C"J�p��m��ö
�O¢|s�JLN�J
EG\{WZl^J$ET[�urJ$l0WbS^u÷ckQTN��"JL 0EG]yQG\�h$QT\"YwF2NIS"hLF2WZQG\dn
¸@Wb]gS^N�J=¶�YwC"Q$sOY�C"Q$sÚF2CeJr�tWbF�h2C"JL\¨F�EGPU[ZJv]yQGFMh$QG\yxXJLN2F�J$l+Wb\yF�Q�E�s�QTNI�^YwC"QGa)Wb\�F2C"QXY2J�lUEoK^YLnø�=Q0lUJL[

EGWbN2aU[ZEG\"J�lUQTaRJOs�EXY�]yQ0Q0l_c'QGNOa"EGWb\tF2Wb\U]�F2C"JOc'EXh$J$Y�QGc�FIC"J��"JL 0ET]tQT\eYo£yF2C"J�Y`aRQTF�Y�s�CUWZh2C~Q0QXº$J$ljF2CUN�QTSU]XCvF2C"J
C"QG[ZJ$Yms�JLN�J�F�EG�gJL\=F�Qv]gWbxXJ_F2CeJ_h$QTu�P^Wb\"ETFIWbS"QG\~ET\�JL ^QGF2WZh�[ZQ0QT�"nv}@JLuMaRJLN�E�sqEGF�JLN�h$QT[ZQGN�a"ETWb\tF�Yms�JLN�J_EG[ZY2Q
C"EG\"l0KTn���F�FIC"JmFIWburJ��Hs�EXYOET[ZYIQ_uvET�tWb\U]_E�aU[ZEgYwF�JLN�h$EXY`FOQ4cfEMY`a^C"JLN2WZh$EG["C"EGN2uvQT\^WZh�c'QGN�F2CeJmuvETFIC"JLurEGF2WZh$EG[
EG\"ET[bK0YwWZY�sqJ�sqJLN�J�EGF2F�JLuMaUFIWb\U]�EGF�F2C"J�aUN�Q$xtWb\U]�]XN�QGSU\"l�VtF2NIKtWb\U]�F�Q�xtWZY`SeET[bWZº$J�u�SU[bF2WbaRQT[ZJ$YLV0Yw�gJLF�hIC��HNIWb[b[ZQTS^Wb\
l0WZEG]gN�ETuvYoVyET\"ljWb\�]tJL\"JLN�EG[;E�xGETNIWZJLF�KrQ4cfETNIF2WZY`FIWZhOFIWb\U�gJLNIWb\U]en
B�JL[b[kVXFIC"JLN�JfWZY:uvQTN�JHQ4c�EmYwF�QGN2KTVGPUSUF�F2C"J�Y`SUujurEGN2KOWZY�F2C"EGF:EOc'EGuMWb[bK��duvJLF@Wb\_�=EGN2Kt[ZEG\"l�s�CUWb[ZJ�sqQGN2�tWb\U]

EGF�FIC"J�aUN�Q$xtWb\U]�]gN�QTSU\el�C"EXl=E�Y2QG\=[ZQ0QG�tWb\U]rc'QGN�E�}@EG[ZJL\tF��0J$EGN�hIC=a^N�QT¹wJ$hLF���s�J_s�JLN�J_YwF2Wb[b[�QT\�F2C"J_JLxXJ_Q4c
�taUS^F2\UWb�"VtFIC"JO��JLs��=EGF2CdVyET\el{�0hLWZJL\eh$JO¸UEGWbN�Y���V0EG\"lvET[bFIC"QTS^]gCj�qh$QGSU[Zl0\d� F�F2C^Wb\U�MQ4c:EG\tKMWZlUJ$EXYoVg�qlyWZlrYwC"Q$s
CUWbuÚY2QGurJ�F�Q$K0Y�s�CUWZh2Cv��C"Egl�PdJ$JL\�sqQGN2�tWb\U]MQG\dVyQT\"J�QGcds�CUWZhICrs�EXYHFIC"JO�eJL ^EG]tQT\dnd¼�xgJL\tF2S"EG[b[bK_C"J�lUJ$hLWZlUJ$l
F�Q{sqQGN2�+QT\)FIC"EGF�ç=WbFMJLxgJL\+]tQTF�C^WbuùET\)C"QG\"QGN�EGPU[ZJ_uvJL\tF2WZQG\�EG\"l+EglyuMWZY2YwWZQT\+F�Q���EGN2xTEGN�l~ç+EG\"l+Q$xXJLN
F2CeJ�h$QGSUN�YIJ�Q4c�YIJLxgJLN�EG[@Y`SUujurJLN�Y
s�WbFIC~Y2JLxgJLN�ET[RaRJLN�YIQT\"YL�ta"EGN2FIWZhLWba"EGF2WZQG\dV0s�J�JL\"lUJ$lvSUa�s�WbFIC~E_CtSU]tJ����`���
N�JLaRQGN2F�µ óGú ·O���O�`���"V�E�Y`SUP"YwWZl0WZEGN2K~Q4c�FIC"J��=EGN2F2Wb\�¢�QTuja"ET\tKTV�WZY�F2CeJ�aU[ZEgh$J���sqQGN2�XJ$l=E4c�F�JLNOC"E$xtWb\U]~YwadJL\tF
F�s�Q�KgJ$EGN�Y�EGF���PdJLN�lUJ$JL\���N�Q$xtWb\U]Mî�N�QGSU\"l"��nf}�C"JOs�C"QG[ZJmJLa^WZY2Q0lUJOYwF2N�JLF�hIC"J$l_Q$xXJLNqF�s�Q_QGN�F2CUN�J$J�KgJ$EGN�Y�QGN�E
[bWbF2FI[ZJmuvQTN�JTV0EG\"l�Egh$h$QGSU\tF�Y:c'QGN�F2CeJOPUSU[b��Q4c�F2C"J��"JL 0ET]tQT\vs�QTNI�Ms�CUWZhIC��Hs�EXY�EghLFIS"ET[b[bKjWb\txgQG[bxgJ$l;n
��F
WZY
YIQTuvJLF2CUWb\^]mQGc;E�hIC"EG[b[ZJL\U]tJTVXY2QGN2F2Wb\^]�QGSUF:F2CeJqEXhLF2SeET[0Y2J$¤XS"JL\eh$JqQ4cRJLxXJL\tF�Y:E4c�F�JLN�c'QGN2F�K�KgJ$EGN�YLn@��ETNIF2Wb\

î�ETN�l0\"JLN¡� Y@EGN2FIWZhL[ZJTVXET[bFIC"QGSU]gC�WbFfsqEXY:E�urJLN�JflUJ$Y2hLNIWbaUF2WZQG\�QGcUs�C"ETFfEO�"JL 0EG]yQG\�sqEXY
EG\"l�C"Q$s+F�Q�c'QG[Zl�QG\"J�SUadV
Y`SelUlUJL\U[bKv]yEoxgJ�F2C"J�s�C"QG[ZJ�Y`SUPU¹wJ$hLF�F2C"J�[ZJL]gWbF�JLurEXhLKMs�CUWZhIC�WbFmCeEglv[ZEXh2�XJ$l�aUN�JLxtWZQGS"Y`[bKTV�EXYOs�JL[b[:EgYqurEG�yWb\^]
WbF�Y�h$QG\yFIN2WbPUS^F2WZQG\"Y�F�Q�Y2JLFIF2Wb\U]jF2C"J�QGN2Wb]XWb\"Y�Y`F2N�ETWb]XCtF¡n���F�WZY�Y`F2Wb[b[�ErYIQTS^N�h$J�QGcHs�QT\"l^JLN2urJL\tF$VUFIC"EGFm�"JL 0EG]yQG\"Y
s�JLN�J�\"JLxgJLN�a"EGN2F�Q4c�F2C"J�QTNIWb]yEGuMWeF2N�Egl0WbFIWZQT\RV0Y2QGurJLFICUWb\U]�s�CUWZhIC�C"EgY�E�xgJL\"JLN�ETPU[ZJ�CUWZY`F�QTNIKTn

�HS^F�î�ETN�l0\"JLN$� YmEGN2F2WZhL[ZJ�lyWZl0\d� F�EGaUaRJ$ETN�SU\tF2Wb[
s�J�s�JLN�J�EG[bN�J$EXl0K�ETF�s�QTNI��£�Y2Qju�S"hIC�YIQMFIC"ETF$V�SU\"EosqEGN�J
Q4c�FIC"J�JL tF�JL\tF�Q4c�C^WZY�EXh$h$J$Y2Y�F�QjF2C"J�CUWZYwF�QGN2WZh$EG[@N�Q0QGF�YLV�sqJ�sqQGN2�XJ$l~SUa�ErN�JLadQGN2F�µb¶oûG·
s�WbF2C�F2C"J�CeQTaRJ�F2C"EGF
ï�³�¬k°�Þ"«¥¬ ñ�³�ÜO±j°�Ý�¬k³IªGÞ�uMWb]XCtF�PdJ�Wb\tF�JLN�J$Y`F�J$ljWb\~E_uvQTN�JmlUJLF�ETWb[ZJ$l�JL taRQgYwWbF2WZQG\dn�î�ETN�l0\"JLN�Y2JL\tFOWbFOPeEghI�"VUs�WbFIC
F2CeJqEGaRQT[ZQG]gK�F2CeETF@s�C"EGF
CeEgl�EG[bN�J$EXl0K�PdJ$JL\�aUS^PU[bWZY`C"J$l�CeEgl�aUN�QTPeETPU[bK�Y2EGF2S^N�EGF�J$l�F2C"J�urEGN2�XJLF¡nf¢�QT\eY`WZlUJLNIWb\U]
F2CeJOurEG]tEgºLWb\"JT� Y�\"J$J$l�ckQTN�E_h$QG\tF2Wb\tSUWb\U]_YwSUaUaU[bKjQGc�\"QoxgJL[RET\"lj\"QGFqQoxgJLN2[bK�lUJLF�ETWb[ZJ$l�urEGF�JLN2WZEG[kVXFIC"JON�J$EghLFIWZQT\
s�EgY�SU\elUJLN�YwF�EG\"lUEGPU[ZJTn

�O[bF2CeQTSU]XC)F2CeJruvJ$JLF2Wb\U]is�WbF2Cüp�ET�t[ZJLK)N�J$Y`SU[bF�J$l�c¥N�QGuùaRJLN�Y2QG\"EG[qh$QG\tF�EXhLF�YLV�WbFMWZYjC"EGN�l+F�Q�N�JLuvJLu�PdJLN
s�C"JLFIC"JLNOC"J�aUN�J$Y2JL\tF�J$lvS"Y�s�WbF2C�EMN�JLaUN2Wb\tF�QGNma^N�JLaUNIWb\yF�QGc
F2C"EGF�EGN2FIWZhL[ZJ�QGNmWzcH�OC"EXl~YIJ$JL\~WbFmaUN�JLxtWZQTS"Yw[bK"£R�
ýgàmC"E$xXJ�E�N�JLaUNIWb\yF�Wb\�u�Kj�U[ZJ$Yon�BDCeETF�JLxgJLN�F2C"J�F2WbujWb\U]eVyF2C^WZYHs�EXY�s�C"JLN�J�sqJ�aUN�QTP"EGPU[bK_]tQGFqFIC"JmEXlUl0WbFIWZQT\eET[
N�J�ckJLN�JL\"h$J$Y�s�CUWZhICMFIC"JLK�hLWbF�J$l�EG\"l_YIJLF
ETPRQGSUF:F2N�EghI�tWb\U]mFIC"JLuélUQos�\d£tEG\"l�s�C"JLN�JHs�J��UN�Y`F
JL\eh$QTSU\tF�JLN�J$l�Y`S"hIC
N2Wb]tQGN�QGS"Y
lUJL�^\UWbF2WZQG\"Y
EXYfF2C"J�a"EGFHYwF2NIS"hLF2SUN�JTV¡F2C"J�WZl^J$E�Q4cdE�aeETWbN�QGc;aRJLN2u�SUF�ETFIWZQT\"YLV4EG\"l�F2C"J�FIN�EG\"YwckQTNIurEGF2WZQG\
Q4c�F2C"J�J$l0]yJLè'l0S"EG["uvETavWb\tF�Q�F2C"J�N�J$hLWbaRJ�c'QGN�aUN�JLaeETNIWb\U]�F2C"J�[ZETPRJL[b[ZJ$lvY`F2NIWba�Wb\~Egl0xGET\"h$JTn

pO\�F2C"J�QTFIC"JLNmC"EG\"l;V;F2C"J�N�J$EG[bWZº$ETFIWZQT\~FIC"EGF��"JL 0EG]yQG\"Y�h$QTSU[ZliPdJ�h$QT\"YwF2NIS"hLF�J$lMc�N�QTuÛY2¤XS"EGN�J$Y�N�J$YwSU[bF�J$l
c�N�QTu÷QT\eJ�QGc;F2C"QXY2J�\UWZh$JquMWZY`S^\"lUJLN�YwF�EG\"l0Wb\U]tY�s�C"JLN�J�E�[ZJLFIF�JLN
lUJ$YIhLN2WbPUWb\^]�FIC"J��"JL 0ET]tQG\_aUN�QG¹`J$hLF
QG\_F2CeJ�a"ETNIF

þ



Q4c�QT\"J�PdQoK=s�EgY�ujWZY`N�J$EXl~PtK�CUWZY�c�NIWZJL\"l+QT\U[bK�F�Q�N�JLxgJ$EG[qEG\�JL\tFIWbN�JL[bK=\eJLs�Y`FIN2S"hLFISUN�J�s�CeJL\�FIC"JLK~�U\eET[b[bK
h$QGuMa"EGN�J$l�FIC"JLWbN�N�J$YwSU[bF�YLÿ
�O\"QGF2C"JLN:lyWZY2h$Q$xXJLN2KTVtFIC"J�PUN�JL]tlUQGWZl;VGs�EgYfF2C"J�N�J$Y`SU[bFfQGc;aUS"YwCUWb\U]�Em�t\"Q$s�\vY`FIN2S"hLFISUN�JfF�Q�WbF�Y�[bWbuMWbF�YLn��=QgYwF

aRJ$QTaU[ZJvC"EoxgJ�aUN�QTPeETPU[bK+lUQGSUPU[ZJ$l�E�a"EGWbNrQ4c�YIQ0lUE=YwF2N�E$sOY_P"EXhI�¨EG\"l�ckQTNIF2C)F�Q=]tJLFrEG\DEXh$h$QTN�l0WZQT\^è�ckQT[ZlUJ$l
PUN�ETWZl~EGFmQG\"J�F2WbuvJ�QTN�ET\"QGF2CeJLN¡VeET\el~Y2QGurJ�urE$K�C"EoxgJ_JLxXJL\r¹`QGWb\"J$l~JL\"l^Y�F�QjurEG�gJ�EvPUN�EXh$JL[ZJLF¡n�}�C"J�FIN2S"J
Wb\"YwaUWbN�EGF2WZQG\_[ZE$K_Wb\v]tJLF2F2Wb\^]�FIC"J�Y`uvET[b[ZJ$YwFHh$QGu�PUWb\"EGF2WZQG\�s�CUWZh2CjsqQGSU[Zlj[bWZJ��"EGF¡VyY`SUN�JL[bK_E�h$QG\"YIJ$¤gSeJL\"h$JHQ4c;F2C"J
aRJLN�Y2QG\d� Y:c'EGuMWb[bK"� YOEGN2FIWZY`F2WZh�Wb\"hL[bWb\"EGF2WZQG\"Y�ET\el{JL taRJLN2WZJL\"h$JTn

¸@Wb]XSUN�J ó ½�Ó�À$À4¿²Á���ÏUÔ���ÔTÏRÏ�Ñ�Æ0À����;É��
	�ÃtÈ²È¥Ï"Ä@Æ�Ó���ÃyÄ�
@ÃUÒ�	�ÆUÈZÀ4¿�Ñ=Ï^ÔTÃUÒMÕ�ÆyÔ4Ö@È¥ÆUÄ@Ð
Ò�ÁgÆ�× ÉUØeÙ���×
�`���õh$EGN�lUY�s�JLN�J�YwF2Wb[b[@F2CeJ�WZl^J$ET[:h$QG\"Y`FIN2S"hLFIWZQT\vurEGF�JLNIWZET[REG\"l�Wb\=aU[ZJL\tFIWzc�SU[@Y`S^aUaU[bKTn�}�C"J�[ZQ0h$EG[d�`���õQ��Mh$J
JLxgJL\�Y2J$hLSUN�J$lvS"Y�Ej[ZQG\U]�SU\"hLSUFON�QT[b[�s�CUWZh2C�sqEXYOSeY2J$l{ckQTN�Y`F2NIWba"Yon�}�C"J�PRQgEGN�l�s�EgY�S"YIJ$l�F�Q�hLSUFOuvEgYw�yWb\^]
F�EGaRJ�F�Q�FIC"J_l0WbuvJL\"Y`WZQG\"Y�\"J$J$lUJ$l~F�Q�h$QT\^\"J$hLF�JL\"l^Y�EG\"l�¹`QGWb\�WbNIN�JL]XSU[ZEGN�aUWZJ$h$J$YLn���K=FICUWZY�F2WbuvJ_s�J_�t\"JLs
EGPdQGSUF�F�JLF2N�ET�eJL ^EG]tQT\"YLVGPUN�JL]tlUQGWZlUYoVyET\el{E�xTETNIWZJLF�KrQ4cfY2hIC"JLurJ$Y:c'QGNOl0WZYIY2J$hLF2Wb\^]�adQG[bKtC"J$l0N�E�QGN�adQG[bKturJLNIWZºLWb\U]
aRQT�tKtC"J$l0N�E�Wb\tF�QMhIC"ETWb\eYon

�O\MJL[ZJLuvJL\yF:Q4c�FIWbuMWb\U]�s�CUWZhIC~³IªGÞ�PRJ�hIC"J$h2�XJ$l;VXWZY��=ETNIF2Wb\rî�EGN�l0\"JLN$� Y@N�J�ckJLN�JL\"h$J�F�Q�F2C"J�p�ET�t[ZJLKtè�BDWZY`\eJLN
EGN2F2WZhL[ZJTVgET[bFIC"QTS^]gC�WbF�WZYHYwF2Wb[b[e\"J$h$J$Y2YIETNIKmF�QmckEghLF�QTN:a^SUPU[bWZh$EGF2WZQG\_lUJL[ZE$K0Y
Wb\tF�Q�lyWZY2JL\tF�EG\U]X[bWb\U]�FIC"J�N�JL[ZEGF2WZQG\"YwCUWba"Y
EGurQG\U]_F2CeETFOaeETNIF2WZhLSU[ZEGNOY2JLFmQ4c�EGSUFIC"QTN�Yonq��\=EG\yK�JLxXJL\yF$V@î�ETN�l0\"JLN�s�EgY�ET\=EoxyWZl�h$QT[b[ZJ$hLF�QTNOQ4c�N�J$hLN�J$EGF2WZQG\"EG[
urEGF2CeJLurEGF2WZh$Y�EG\"lDQGF2C"JLNvPUWbPU[bWZQG]XN�EGaUCUWZh�uvETF�JLN2WZEG[kVOYIQ�CeJ=lUQGSUPUFI[ZJ$Y2YMEG[bN�J$EXl0K)�t\"JLsÛQGc�F2CeJ~ETNIF2WZhL[ZJ$YjWb\
¯=ªX«Z©^°�±_ªg«²¬'³`ªTß���ª��4°o«�«k°�V�¯=ªg«®©^°�±_ªg«²¬'³2­�¯=ªoëgª��L¬¥Þ�°�V�EG\"l�Y2Q�QG\dni�HS^F�FIC"QXY2J_J$EGN2[bWZJLN�EGN2F2WZhL[ZJ$Y�s�JLN�JjaUSUN�JL[bK
lUJ$YIhLN2WbaUFIWbxgJT£^Y`S"hIC�F2C"J$QGN2KjEgY�FIC"JLN�J�sqEXY�[ZE$K�Wb\�N�J�c'JLN�JL\eh$J�µ ãT·kV�EG\"lvaUN�J$Y`SUuvETPU[bK�Wb\�F2C"J�[ZJL]yJL\elUETNIK_N�J$YwWZl0S"J
Q4c�F2C"EGF��HNIWb\"h$JLF�QG\r¸@[ZJL 0EG]yQG\~¢�QTujuMWbFIF�J$JTn
� F2C^WbN�l�N�JLxgJL[ZEGF2WZQG\dVeF�EG�gJL\~S^a~PtK~�O\tF2C"QG\tKi¢�QG\UN�Egl�Wb\�µ óTú ·kV@h$QG\"Y`WZYwF�J$lvWb\=FIC"J�N�J$EG[bWZº$ETFIWZQT\�FIC"EGFH¹�S"YwF

EGPdQGSUFmªTÞUáX«Z©t¬¥Þgë�h$QTSU[ZlvPRJ�ckQT[ZlUJ$lvSUa�Wb\tF�Q�E��"JL 0ET]tQG\dVtWzcfFIC"Jml^JL�U\UWbF2WZQG\"Y�s�JLN�J�Egh$h$JLaUF�J$l�[bWbPRJLN�EG[b[bKXV

�



�=ETNIF2Wb\=î�ETN�l0\"JLNOEXhLF2S"EG[b[bK�l0WZl~E_c'QG[b[ZQ$s�èkS^a=QT\iCUWZYO�"JL 0EG]yQG\�a"EGadJLNOEjh$QTSUa^[ZJ�Q4c�KXJ$ETN�Y�[ZEGF�JLNOPtK�aUSUPUè
[bWZY`C^Wb\U]�E�lUJ$YIhLN2WbaUFIWZQT\�Q4c�FIC"J�F�JLFIN�EG�"JL 0ET]tQT\_µ ûT·k£y��\_FIC"J�urJ$EG\yFIWburJ�Y2QGurJ:c�SUNIF2C"JLN�adJLN�Y2QG\"ET[Tc'EGuMWb[bK�h$QG\tF�EXhLF�Y
C"EXl_QGPUF�EGWb\"J$l�EG\MWb\tF�JLNIxyWZJLs�ckQTNfF2C"J�PRQ$K0Yfs�WbF2CMäXQTC^\r}RSU�XJLK�Wb\MCUWZYf�HNIWb\"h$JLF�QG\�C"QGurJTnd�mY:��N�J$h$EG[b[kVts�N2WbFIF�JL\
urEGF�JLNIWZET[�sqEXY�Y`FIWb[b[q[ZEXhI�yWb\^]eVfEXY�sqJL[b[�EXY�YwSU]X]yJ$YwF2WZQG\"Y�ckQTN�c¥SUN2FIC"JLN�N�J�c'JLN�JL\"h$J$YoVREG[bF2CeQTSU]XC�F2C"JLN�J�sqEXY�Y2QGurJ
c'EGWbN2[bK+lUJLF�ETWb[b[ZJ$l�l0WZY2hLSeY2Y`WZQG\)QGc�F�JLF2N�ET�"JL 0EG]yQG\"YLVRET\el�FISUPUSU[ZEGF2WZQG\�Wb\�aeETNIF2WZhLSU[ZEGN¡niBDCtK�WZY�WbF_F2CeETF�aRJ$QTaU[ZJ
lUQG\d� F��gJ$JLa�E�l0WZEGN2KTVeET\elMs�NIWbF�Jml^Q$s�\{l^JLF�EGWb[ZYqQ4c�Wb\tF�JLN�J$Y`F2Wb\^]�uvJ$JLF2Wb\U]tY
YIQ_EXYHF�Q�PdJ�ETP^[ZJOF�Q�N�J�c'JLN�F�Q�FIC"JLu
[ZEGF�JLN�QT\��

}�C"QgYIJ�KgJ$EGN�Y�ETF��O�`���_Y2EosDY2QGurJHckETWbNI[bK_Wb\tF�JL\"YwWbxgJOJ�¦;QTNIF�Yon��HQGSU\U]tJLN
P^N�QGF2C"JLN�YoVGh$EgYwS"EG["Egh$¤XS"EGWb\tF�EGWb\"h$J$YoV
EG\"lrJLxXJL\�Y2QGurJOQ4cdF2C"J��O�`���jY`SUujurJLNfadJ$QGaU[ZJ�]tQTF�Wb\tF�JLN�J$Y`F�J$l;n
î�JLF2FIWb\U]�E�N�JLaRQGN2F
�^\UWZY`C"J$ljSUa�s�EgYw\d� F�F2C"J
J$EXY`WZJ$Y`F�F2CUWb\U]UVREG[bF2C"QGSU]XC�sqJ�sqJLN�J�ETPU[ZJ�F�QvJL\U[bWZY`F�F2C"J�C"JL[ba�QGcH�=EGN2F2Wb\~��EG[bF2WbuvQTN�JT� YmEGN2FmlUJLaeETNIF2urJL\tFOEG\"l
l0N�EGc¥F2Wb\U]�Y`F�E4¦:ndB=NIWbF2Wb\U]�F2CeJHN�JLadQGN2F@WZY�\"Q$s�C"JLN�J�EgY�u�S"h2C�c¥SU\MEXY:aU[ZEoKyWb\^]�s�WbFIC_F2C"J�PeEgYwWZhHWZl^J$EgYLVtY2QGurJLFICUWb\U]
s�CUWZhIC�ET[b[@Y2hLWZJL\tFIWb�"hmWb\txXJ$Y`F2Wb]tEGF�QGN�YoVgs�N2WbF�JLN�YoVyET\elrN�JLadQGN2F�JLN�Y��y\eQ$s�¤gS^WbF�J�sqJL[b[kn

¸dWb]gSUN�J þ ½f}�C"J�ETSUFIC"QGNqQ4c�µb¶$ûG·@ET\elrC^WZY�PUN�QGF2C"JLN�s�WbF2C�E�aeET\"JL[RQ4c��"JL 0ET]tQT\eYon

�OWz¦RJLN�JL\tF�adJ$QGaU[ZJ_CeE$xgJjC"EXl�lyWz¦RJLN�JL\tF�WZlUJ$EXY�QGc�s�CeETF�urEG�gJ$Y��"JL 0EG]yQG\"Y�s�QTNI��V�EG\"l�JLxgJL\+F2CeJL\�FIC"JLWbN
WZlUJ$EXY�YIJ$JLu F�QrCeE$xgJjh2C"EG\U]tJ$lrc�N�QTuÛF2WbuvJ�F�QvF2WbuvJTn_¸UQGN�JL 0ETujaU[ZJTV�s�C"JL\�sqJ�]tQGF�Wb\tF�JLN�J$Y`F�J$l�Wb\�FIC"JLu EGF
¢�QGN2\"JL[b[kV�QG\"J�QGc:F2C"J�QGPyxtWZQGS"Y�FICUWb\U]tY�F�QjlUQ_s�EgY�F�Q�urEG�gJ�EMuvETa�Q4cfF2C"J�l0Wz¦;JLN�JL\tFmh$QG\U�U]XSUN�EGF2WZQG\"YLVts�CUWZhIC
s�JLN�JfWZlUJL\tF2Wb�"J$l�Y`WbujaU[bK�PyK�s�NIF2Wb\U]O\tSUu�PRJLN�YRQG\�F2C"JfF2NIWZET\U]X[ZJ$YRWb\�F2CeJ
xtWZY`WbP^[ZJHc'EXh$J$YonR��\�uvET�tWb\U]OFIC"JfurEGa�s�J
l0WZYwF2Wb\U]XSUWZY`CeJ$l�EglT¹wEgh$JL\tF�ckEgh$J�FICUWZh2�t\"J$YIY2J$Y@s�C^WZh2CjurEXlUJfckQTN�h$QT\eY`WZlUJLN�ETPU[ZJ�h$QGuMaU[bWZh$EGF2WZQG\dV¡PUSUFfY2Q0QG\MlUJ$hLWZlUJ$l
F�Qj[ZJ$E$xXJ_F2CeJ�lyWz¦RJLN�JL\eh$J$YOEgY�EG\~WbuMaU[bWZhLWbF�SU\"l^JLN�Y`F�ET\el0Wb\U]MEG\"l~YwWbuMaU[bWzc¥K�F2C"J�l0WZEG]XN�EGuin�p�c�h$QGSUN�YIJTVeWbF�s�EXY
E�FIN2Wba"EGN2FIWbF�JO¢�E$Kt[ZJLKMFIN�J$JTVyET\"ljF2CeJO]XN�QGSUaUWb\U]�Q4cfl0Wz¦RJLN�JL\yF�]tJL\"QGF�KyaRJ$Y:S^\"lUJLN�QT\"J�aUC"JL\"QGF�KtadJ��'EXYqYIQTuvJ$QT\eJ
JL taUN�J$YIY2J$l�EmYwWbuMWb[ZEGN:Y`WbF2SeETFIWZQT\�urEG\tKmKXJ$ETN�YR[ZETF�JLNo��urEoK�QGN@urE$K�\"QGF@C"E$xgJ�N�J$Y`SU[bF�J$lmWb\_E�N�J$EG[yYwWbuMaU[bWb�"h$EGF2WZQG\dn
B�J��t\"JLs+F2C"EGF@WbF
s�EXY:aRQgYIY`WbPU[ZJfF�Q�urEG�gJ�l0Wz¦RJLN�JL\tF:F2CUWZhI�t\"J$Y2YIJ$Y@QGcU�"JL 0ET]tQT\eYoV¡PtK�c'QG[Zl0Wb\U]mS^a�[ZQT\U]tJLN
EG\"l

ò



[ZQG\U]yJLNOYwF2NIWba"YoV^ET\el�ETF�FIC"ETF�FIWburJ��qs�EXY�Wb\tF�JLN�J$YwF�J$ljWb\~h$Q$xgJLNIWb\U]MYwa"Egh$J$YLVUQ4cfFIC"Jm�tWb\"l�s�C^WZh2C~EGN�J��OWZJLurEG\U\
Y`S^NIc'EXh$J$YOWb\)h$QGuMaU[ZJL �xTEGN2WZEGPU[ZJ�F2C"J$QGN2KTn��0Q�E�FIC"J$QTNIK�sqEXY�JL[ZETPRQGN�EGF�J$lrc'QGN�Y`[bWZhLWb\U]~FIC"J_YwF2N2Wba�QGcqa"EGaRJLN�Y2Q
EXY�F�Q�Y2JLa"EGN�EGF�J�F2CeJ�F�QGa�ckEgh$J�c¥N�QGu FIC"J�PRQTFIF�QGu c'EXh$J�s�C"JL\"JLxXJLN�E�h$QGu�PUWb\"EGF2WZQ0QG\�F2SUNI\"J$l�SUa�s�C"JLN�J�F2C"J
�"JL 0EG]yQG\~h$QTS^[Zl~\"QGFmPRJ�QTaRJL\"J$l;n���SUF�WbF�sqEXYm\eJLxgJLN�\"QTFIWZh$J$l�F�Qjs�C"EGF�JL tF�JL\tFmFIC"J�aUN�Q0h$J$Y2Y�s�EgY�Y2JL[ZJ$hLFIWbxgJ
EG\"l=FIC"EGF�FIC"J�c'EXh$J$Y�\"J$J$l~\eQTF�PRJ�adJ$JL[ZJ$l�ETaeETNIF�EG[ZQT\^]�F2C"J�s�CeQT[ZJ�[ZJL\U]gFIC�Q4c�F2C"J�Y`F2NIWbadn���\tKys�E$K�Erc'EGWbN
EGurQGSU\tFqQ4c�F2WbuvJm]tQTF�s�EgYwF�J$l;Vg�"JL tWb\U]MEG\"lvurEGaUaUWb\U]��"JL 0EG]yQG\"YLVtN�EGF2CeJLNqFIC"EG\{lUQGWb\U]_CeQTuvJLsqQGN2�"n

¸@Wb]XSUN�J � ½~�0JLxXJLN�EG[ql0Wz¦;JLN�JL\tFMYwF�Ky[ZJ$Y�QGc�YwF2NIWba"Y�s�CUWZhIC�h$ET\+PRJrs�QGSU\"l�SUa)Wb\tF�Qi�"JL 0ET]tQT\eYon)�0QGurJjQGcOF2C"J
c'EXY2hLWb\eETFIWZQT\�Wb\=s�QGN2�tWb\U]vs�WbF2C~�"JL 0EG]yQG\"Y�h$QG\"Y`WZYwF�Y�Wb\�lUJ$Y`Wb]X\UWb\U]vY`F2N�ET\^]yJ�ET\el~h$QTuj[bWZh$ETF�J$lrYwF2NIWba"YoVeKXJLF�Y`FIWb[b[
]tJLF2F2Wb\^]�F2C"JLu÷F�Q�ckQT[ZlvSUa�Wb\tF�Q�E�aUN�QGaRJLNH�"JL 0EG]yQG\dn

îmJL\"JLN�ET[b[bK_YwadJ$EG�tWb\U]UVXWzcRKXQTSvC"E$xXJOE�[ZQTF�Q4cRN�JL[ZETF�J$l�WbF�JLurYLVXWbF�WZYqE�F�JLuMaUF�ETFIWZQT\�F�Q�urEG�gJ�E�uvETa_YwC"Q$s�Wb\U]
F2CeJLWbN�N�JL[ZEGF2WZQG\"Y`CUWbaeYon�¸UQGNMJL 0ETujaU[ZJTV�Wb\�Y2QG[bxtWb\U]=uvEgº$J$YM�'EXY�J$EGN2[bK�xyWZl^J$QT]tETuvJ$Ym[bWb�XJ~¯=ªT±�±jàT«®©��
ª��G°_QGN
��ê0Þgët°2à4Þ0­=ªTÞeý ��Ý`ªoëtàGÞy­vF�Kya^Wzc�KTV�QTNjurQGN�JvN�J$h$JL\tF_xXJLN�Y`WZQG\"YjY`S"hICDEXY{¯~á¡­¡«qJL 0JLuMaU[bWzc¥Ke��urEGa"Y�\"QGFrQG\U[bK

!



WbuMa^N�Q$xXJ�F2C"J�FIN�EXhLWb\U]�EGPUWb[bWbF�KTVyPUSUFHEGN�JqaUN�EXhLF2WZh$EG[b[bK�Wb\"l0WZY`aRJL\"YIETPU[ZJTnd�OWz¦;JLN�JL\"h$J$Y�Wb\MF2CeJ�ETNIN�EG\U]yJLuvJL\tF�Q4c;F2C"J
�"JL 0EG]yQG\Ms�JLN�J�ETa^a"ETN�JL\tF¡VXa"EGN2FIWZhLSUN2[bK�Wb\{FIC"JOFICUWZhI�y\eJ$Y2Y�QGc�FIC"JmYwF�EXh2�0Y�N2SU\^\UWb\U]_EGN�QGSU\"l_WbF�Y�hLWbN�hLSUu_c'JLN�JL\"h$JTn
�0Q�FIC"JmEGWbuÚs�EgY�F�Q�aUN�J$YIJL\tFHFICUWZY�Wb\^c'QGN2uvETFIWZQT\jWb\~ET\�J$EXY`Wb[bKvh$QTujaUN�JLC"JL\eY`WbPU[ZJ�xtWZY`SeET[;c'QGN2u�n
�tWb\"h$J�F2CeJ�\"ETFISUN�EG[gc'J$JL["Q4cRE��"JL 0EG]yQG\�c'EoxgQGN�YfN2SU\U\^Wb\U]mFICUN�QGSU]XC�F2C"J�YIETuvJqYIJ$¤XS"JL\"h$J�QGc"F2CUN�J$J
c'EXh$J$Y
Q$xXJLN

EG\"l~Q$xXJLN�EG]yEGWb\dV�FICUWZYmh$EG\~PRJ�lUJ$Y2hLNIWbPdJ$lvPtK=EjF2NIWZET\U]X[ZJ�s�WbF2CixgJLN2FIWZh$J$YO[ZEGPdJL[b[ZJ$l{PyK�FIC"J�JL tadQXY2J$l�\tSUu�PRJLN
s�N2WbFIF�JL\MQG\_WbF
c'QGN
aUS^N2aRQgYIJ$Y:QGc"WZlUJL\tF2Wb�"h$EGF2WZQG\dn�":ETF�JLN
QG\dVth$QG[ZQTNIWb\U]�FIC"JHc'EXh$J$Y
EG\"l�SeY`Wb\U]�F2CeJ�h$QT[ZQGN�Y@Wb\eY`F�J$EXl
Q4c�\yS^u�PdJLN�YHQGN�[ZJLF2F�JLN�Y�C"EXY�Y`Wb]X\UWb�"h$EG\yF�EXJ$Y`FIC"JLF2WZhOEGaUaRJ$ET[kn
�HS^FOF2C"J��"JL 0EG]yQG\{h$EG\�PdJOc'QG[ZlUJ$l�SUa�QGNmlUQ$s�\RVUs�C^WZh2C~h$EG\�urEG�gJ�EMl0Wz¦;JLN�JL\"h$J�Wb\�F2C"J�hLK0hL[ZJmPtK�s�CUWZhIC

F2CeJ�ckEgh$J$Y@h$EG\�PRJqJL\eh$QTSU\tF�JLN�J$l;nR�0Q�F2C"JLN�JHEGN�J�FIN2WZEG\U]g[ZJ$YRs�C^WZh2C_CeE$xgJ�EG\_J$l0]tJ
Wb\Mh$QGuMuvQT\M��P^SUF@\"QGF:N�J$EG[b[bKU��n
¸0N�QTuÚFIC"JOFIN2WZEG\U]g[ZJ$Y�WbF�WZY�EMY`CeQTNIF�YwF�JLa�F�Q�F2C"J�l0S"EG[duvETaRV0s�C"QXY2J�xgJLNIF2WZh$J$Y�EGN�J�F2C"J�F2N2WZEG\U]X[ZJ$YoVyN�JLaUN�J$Y2JL\tF�J$l
PtK{E�lUQTF�Wb\�FIC"JLWbN�h$JL\yF�JLN¡VyET\"lvs�C"QXY2J�[bWb\U�0YOY`CeQ$süs�C^WZh2C�FIN2WZEG\U]g[ZJ$Y�C"EoxgJ�ET\�J$l0]tJOWb\~h$QGuMuvQT\dn

�mhLF2SeET[b[bKTVyF2C"EGFHWZY�E�c'EXh$JLè l0SeET[kVgPdJ$h$EGS"Y2JqF2C"JLN�J�WZY�ET\�J$l0]tJLè lyS"ET[eWb\�s�CUWZh2C�FIC"JmJ$l0]tJ$YoVyET[ZYIQ�N�JLaUN�J$Y2JL\tF�J$l
PtK�E_lUQGF�Wb\~F2C"JLWbNOh$JL\tF�JLN¡V0EGN�J�[bWb\U�XJ$l�Egh$h$QGN�lyWb\U]�F�Q�s�CeJLF2C"JLN�QGNO\"QGF�F2C"JLKj[bWZJ�Wb\�Y2J$¤XS"JL\"h$J�QT\�EMh$QGuMuvQT\
F2NIWZET\^]g[ZJTn��O\tKtsqEoKXVgsqJ�l0WZl0\d� F�Y`F�EGN2F�F2CUWb\U�tWb\U]�EGPdQGSUF
J$l0]tJ�l0S"EG[ZY:SU\tFIWb[Uu�S"hIC_[ZETF�JLNHQG\dVtE4c�F�JLN:C"E$xtWb\U]�C"J$EGN�l
EGPdQGSUF�F2C"J+�I}RS"h2�XJLN2uvET\)}RN�EoxgJLN�YIJTn � �0Q~Wb\�YwSUuMuvETNIKXV�FIC"JMuvQgYwF�aUN�Q0l0SehLF2WbxgJ�sqQGN2�+s�WbFIC�s�C^WZh2C���C"EXl
E�aRJLN�YIQT\"EG[
Wb\txXQT[bxXJLurJL\tF�sqEXY�aRJLNIckQTNIurJ$l~l0S^N2Wb\U]�FIC"Jrh$QGSUN�Y2JMQ4c�E{ckJLs YwSUuMuvJLN�Y�ETF��O�`���"V:l^JLadJL\"lyWb\U]
Wb\�]yQ0Q0l�a"EGN2F�QT\�C"E$xtWb\U]�FIC"J��HNIWb\"h$JLF�QG\~s�QTNI��]gN�EglyS"ET[b[bK�PRJ$h$QGuMWb\U]vE$xTEGWb[ZETPU[ZJ�F�Q�Y`SUa^aU[ZJLurJL\tFmQGSUN�Q$s�\
JL\tF2CtS"YwWZEgYwu ET\el~Wb\"YwWb]gCtF¡VdET\el�Wb\=\"Q�YwurEG[b[@a"ETNIF�QG\=C"EoxyWb\^]iYIQTuvJ�JL\yFICtS"Y`WZEXY`FIWZh�ET\"l{N�J$Y2QGSUN�h$J�c�SU[RaRJ$QTaU[ZJ
s�QTNI�yWb\^]_F�QG]yJLFIC"JLN¡nd��JLxXJLN2FIC"JL[ZJ$Y2YLVtWbFOEG[bsqE$K0YOYIJ$JLurJ$ljF2C"EGF�F2C"JLN�J�s�JLN�J�Y`F2Wb[b[:¤XSUWbF�J�E�c'JLs|[ZQ0QgYIJmJL\"lUYLVUJLxXJL\
F2CeQTSU]XCvxgJLN2Kj[bWbF2FI[ZJ�YIJ$JLurY�F�Q�C"EoxgJ�PdJ$JL\�lUQG\"JOs�WbFIC�F2C"JLuôWb\�F2C"J�urJ$EG\ts�CUWb[ZJTn
��FOWZY�C"EGN�lvF�QjE$xgQGWZl~Ejh$JLN2F�EGWb\�ETuvQTSU\tF�Q4cfCUWZY`F�QTNIWZh$ET[b[bK�QGN2WZJL\tF�J$l�hLSUNIWZQgYwWbF�KXn�¢�ET\�WbF�PdJ�F2C"EGF��"JL 0EG]yQG\"Y

h$EGurJ�Wb\tF�Q�JL tWZY`F�JL\eh$J_QT\eh$JMJLxgJLNjY2QG[ZJL[bK�EXY�E~h$QT\eY2J$¤XS"JL\"h$J_Q4c�F2CeJMl0Wz¦;JLN�JL\"h$J�PdJLF�s�J$JL\�FIC"Jr¢�QG\tF2Wb\"JL\tF�ET[
� � EG\"løF2C"J~��urJLNIWZh$ET\�[ZJLFIF�JLNvY`WZº$J~aeETaRJLN#� �tS^N�JL[bK�aRJ$QTa^[ZJ�C"E$xXJic'QG[ZlUJ$l¨a"ETaRJLNvPdJ�ckQTN�JT£��MN�JLuvJLu�PdJLN
urEG�tWb\U]MaeETaRJLNmhIC"ETWb\eYmQGSUF�Q4c�h$QG[ZQTN�J$l�a"EGadJLN�Wb\�]gN�EglUJ�YIh2C"Q0QG[;c'QGN�¢�CUNIWZY`FIurEXY�F2N�J$J�l^J$h$QTN�ETFIWZQT\"YLVUEG\"l�s�J
EG[b[��y\eJLs CeQ$sÚF�Q{ckQT[Zl�SUa)a"EGadJLN�EG\"l)hLSUF_WbFMYIQ=EXY�F�QiurEG�gJv�UxXJLèkaRQTWb\tF�J$l�YwF�EGN�YLn+�
QXY2YwWbPU[bK+WbF_F�EG�gJ$Y_E
h$JLN2F�ETWb\�urEGF2C"JLuvETFIWZh$E4[RxtWZJLs�adQGWb\tF�F�Q�ETa^aUN�J$hLWZEGF�J�YwWbuMaU[bK~FISUN2\^Wb\U]�Y`F2NIWba"Y�QGcqa"EGadJLN�Wb\"YwWZlUJMQGSUF�Q$xgJLN_EG\"l
Q$xXJLNrEG]yEGWb\dn|��c¥F�JLNMEG[b[kVq�"JL 0ET]tQT\eY�C"E$xgJ{PdJ$JL\+a"EGF�JL\tF�J$lD�Iµ ó ã¡·mET\el�c'QG[b[ZQ$s�Wb\U]�N�J�ckJLN�JL\"h$J$Y���EXY_F�Q$K0YMEG\"l
EGu�S"Y2JLuvJL\yF�lUJLxtWZh$J$YoVyKgJLF�s�J�lUQ�\"QGF�Y2J$J�F2C"JLuôQT\�YIET[ZJ�Wb\�]gN�J$JLF2Wb\U]Xè h$EGN�ljY`F�QTN�J$Yon
}�C"JLN�JOEGN�J�F�sqQ�]yQ0Q0l_h$QG\tF�JLujadQGN�EGN2K�Y2QGSUN�h$J$YfQGc�Wb\0c'QGN2urEGF2WZQG\MEGPdQGSUFfurEGF2C"JLuvETFIWZh$ET[tN�J$hLN�J$ETFIWZQT\eYon:p�\"J

Q4c�F2C"JLuÛWZY�F2CeJr�tFIN�JL\"Y�¢�QG[b[ZJ$hLF2WZQG\�$�EGF�F2C"J�åm\UWbxXJLN�YwWbF�K�Q4c�¢�ET[b]tEGN2K~Wb\)¼�l0urQG\tF�QG\dV@��[bPdJLNIF�E0£�F2C"JvQTFIC"JLN
WZY��mEoxyWZl��gWb\U]guvJLWZY`F�JLN¡� Y�h$QTujadJL\"lyWbSUu EGF�FIC"J_å�\UWbxgJLN�Y`WbF�K�QGc��0QGSUFIC%":QG\"lUQG\�&_Q4c�s�CUWZhIC�CeJMl0WZYwF2N2WbP^SUF�J$l
uMWbuvJ$QT]XN�EGaUC"J$l�h$QGaUWZJ$Y
EG\"l�s�CUWZh2CvC"EXY
\eQ$s�PRJ$JL\_uMWbNIN�QGN�J$l('�QG\MF2CeJ���\tF�JLN2\eJLF¡n@}�CeJ�[ZETFIF�JLN$VtETF�[ZJ$EXY`F¡VylUQ0J$Y
\"QGF�YwC"Q$séEj]gN�J$ETF�lUJ$ET[�urQGN�J�aUSUPU[bWZYwC"J$l�uvETF�JLN2WZEG[�QG\~�"JL 0EG]yQG\"YOEG\"liF2C"J�N�JL[ZEGF�J$l{�"JL 0ETFISUPdJ$Y�FIC"EG\�F2C"EGF
E$xTEGWb[ZEGPU[ZJMWb\D¢�QG\UN�Egl�ET\"l���ETNIF2[bWb\"JT� Y�Y`SUujurEGN2K�µ óGú ·kV�EG[bF2CeQTSU]XC=FIC"JLN�J�ETN�JMQG\"JrQGN�F�sqQ{WbF�JLurY�Q4c�N�J$h$JL\tF
aUN�Q$xgJL\"EG\"h$JTn

�mY
c'QGN�F2C"J�QTNIWb]gWb\"EG["��N2Wb\eh$JLF�QG\rh$QGuMuMWbFIF�J$JTV¡WbF�urEoK_sqJL[b[RPRJ�F2CeETF�Y`Seh2C�E�F2C"J$QGN2K�sqEXY�\"QTF�aUS^PU[bWZY`C"EGPU[ZJ
Wb\=E�urEGF2C"JLuvETFIWZh$E4[g¹wQTSUNI\"EG[kVUP^SUFOs�EgY�F�Q0Q�xgQG[bSUujWb\"QTSeY�ET\"l�h$QGuMa^[bWZh$ETF�J$lMF�Q�PdJ�aUS^PU[bWZY`C"J$lvWb\=E�adQGaUSU[ZEGN
¹`QGSUNI\"ET[@JLWbFIC"JLN¡n���c¥F�JLNOEG[b[kVRN�JLadQGN2F�Yqh$QG\"h$JLNI\UWb\U]_�"JL 0EG]yQG\"YHc¥N�QGu JL[ZY2JLs�C"JLN�JmFIC"EGFOl0WZl~]tJLFOaUSUP^[bWZY`C"J$l�s�JLN�J
Y`CeQTNIFH\"QGF�J$YLV0EG\"ljC"ETN�l0[bKMQ4cdF2C"J�[ZJL\^]gFICrFIC"ETF�E�c�S^[b[;FIN�J$EGF2urJL\tF:s�QGSU[ZlvC"E$xgJ�N�J$¤XSUWbN�J$l;nd��QGNqWZY�WbF�aUN�QTPeETPU[bK
F2CeJ_�tWb\"l+QGcquvETF�JLN2WZEG[:s�CUWZhIC�s�QGSU[Zl�PdJ_EGaUaUN�QTa^N2WZEGF�J�c'QGN_E�lUQ0hLF�QTN�ET[@FIC"J$Y`WZYLV:PRJLWb\U]�[ZQG\U]=QG\�Wb\tF�JLN�J$Y`FIWb\U]
JL 0ETujaU[ZJ$YOEG\"l=YwC"QGN2F�QG\~F�QTaRQT[ZQG]XWZh$ET[RF2CeJ$QTNIKXnjî�ETN�l0\"JLN¡� Y�h$QTujurJL\tF�EGN2K�sqEXY�F2C"EGFOWb\+ET\tK~JLxgJL\tF�F2C"J�s�EGN
h$EGurJ�EG[ZQT\U]vs�WbF2C�QTFIC"JLN�lyWZY`F2N�EghLFIWZQT\eYon_�gF2Wb[b[kV�JLxgJL\�E4c�F�JLN�YwWb yF�KiKgJ$EGN�YoVd\"QGF2CUWb\^]{YIJ$JLurY�F�QrCeE$xgJjh$ETaUFISUN�J$l
)+*-,�.0/1.0/12#3547698:4;3�/<. =>4@?BA9C0C 4;?B8<. A�3DAFE�GH2I8<,94;GH2I8<.J?K2#CMLN4;?7LN4;2I8O. A93�/7P�4;/<Q�4;?K.J2>C0C RHCJ. 8:4;L:2F8<S�LN4@T94+/O?KLU.0V�.039WH8<,94;GXPMA9LNW92#3�.ZYK4;T[V>R

\ .0?B,�2>LUT^]_S#R`2>3�T^,9A9S�/:4;Ta.0358<,94[b13�. =>4;LU/<. 8cRedf.0V�L:2>LcR>g[hi8kj-2#/lV�2>/:4;T^S�Q�A93^8<,94H47698:4;3�/<. =#4DQ�L:. =F2I8U4H?BA9C0C 4;?B8<. A�3mAFE1n(S#W�o4;394
p 8<Lc4+3�/7P�,#4;3�?B4l8O,94q3�2>GD4#g�hr81?72>3[V�4q?BA93�/<S�C 8U4+TD=�.J2l8<,94ks^A9LUC0THst.0T94ks^4;VMg
u>vxwIy�zB{B|B}1~��5�1|B{BzB|<�#�J~rwF�M�>���^�#�J��|O�H�#�J~c{B}k���1�e�����xw>�r�>�c|<�H��~c�7� ~rwB�IzO�B���>���
�>�e2#L:. A@��4;C0S�?7?B,�.M2I8�8<,94@b13�.Z=>4;L:/<. 8cRDAFE���.0/O2q.03[hr8<2>C R#g(�-AIj�47=>4;LKP#hc3>8:4;L:394781Lc4BE�4+Lc4;3�?B4;/12>Lc4q39A>8UA9L:. A�S�/OC RDS�3�/:8<2#V�CZ4>g

�



F2CeJmxXJLN�Y2EGF2Wb[bWbF�K�EG\"l�Wb\"Y`Wb]XCtFmQ4c�F2C"JOc�N�ET]XurJL\tF�Y�FIC"ETF�C"EoxgJ�PRJ$JL\rN�JLadQGN2F�J$l_Wb\�s�C"EGF�C"EXYOY`SUNIxtWbxgJ$l�Q4cfF2C"QXY2J
J�¦RQGN2F�Yon
}�C"JMs�QGN2�=a^N�Q0l0S"h$J$l�ETF����`���isqEXY_Y`CeQ$s�\)ETN�QTSU\el;V�Wb\"hL[bS"l0Wb\U]�F�Q�F2CeJMWb\"lyWbxyWZlyS"ET[�uvJLu�PdJLN�YmQ4c�F2C"J

QG[Zl~��N2Wb\"h$JLF�QT\=h$QGuMujWbF2F�J$JTV0[bWb�XJLs�WZY2Jjs�WbF2C"QGSUF�h$EGS"YwWb\U]ru�Seh2C�JL ^hLWbF�JLurJL\tF¡nmBDC"EGF�CeEgliPdJL]XSU\~EXY�EvCUWb]XC
Y2hIC"Q0QG[UaUN�QT¹`J$hLF�C"EXl_F�Q�]XWbxgJ�s�E$KMF�Q�FIC"Jml^JLurEG\"lUY
Q4c�h$QT[b[ZJL]tJOJL\UN�QT[b[buvJL\tF¡VtYIQ�F2C"EGFHu�Seh2CvQGcdF2CeJ�c'QG[b[ZQ$søSUa
N�J$¤XSUWbN�J$l�F�Qv]tJLF�EG\�EGN2FIWZhL[ZJ�c'QGN�EvN�J$Y2J$EGN�hIC~[ZJLxgJL[R¹`QGSUN2\"EG[@s�EgY�\"JLxXJLN�aRJLNIckQTNIurJ$l;V^aRJLN2C"EGa"Y�PRJ$h$QTujWb\U]rEG\
JL 0ETujaU[ZJmQ4c�CUWZYwF�QGN2K_N�JLadJ$EGF2Wb\U]�WbF�Y2JL[zc`n
��\=s�N2WbFIWb\U]�ET\�Wb\yFIN�Q0l0SehLF2WZQG\{F�Q�µ óGú ·:urJL\tF2WZQG\~s�EgY�urEXlUJ�Q4c�aRQgYIY`WbPU[ZJ�EGaUaU[bWZh$EGF2WZQG\"YOF�QMa^N�QG]gN�ETujuMWb\U]

[ZEG\U]gSeET]tJ$Yon;B�J�l0WZl�\eQTF:KXJLF
�t\"Q$s�EGPRQTSUF@N�JL]gS^[ZETN
JL taUN�J$Y2YwWZQT\"YR\eQTN:��QgEGué¢�C"QGurYw�yK"� Y@FIC"J$QGN2K�QGc"[ZET\U]XS"EG]yJ
CUWZJLN�ETN�h2CUWZJ$YLVXPUSUFfsqJ�sqJLN�JOEXhLF2WbxgJL[bK�[ZJ$EGN2\^Wb\U]�ETPRQTS^F
ET\el_s�QTNI�yWb\^]�s�WbFICräXQTC^\r�=h4¢�EGN2FICtK�� YH��� ���@VtWb\vs�CUWZhIC
F2CeJMa"EGN�YIJ_FIN�J$J�ckQTN�a^N�QG]gN�ETuÛWb\"Y`FIN2S"hLFIWZQT\eYms�EgY�¹�S"YwF�s�CeETF�s�EgY�\"J$J$lUJ$lickQTN��eJL ^EG]tQT\�[ZE$KgQGSUF$n���\)F2C"QXY2J
lUE$K0Yvh$QTujaUWb[ZJLN�Y�ET\"l¨aUN�QG]XN�EGuMuMWb\^]�[ZET\U]XS"EG]yJ$Y�sqJLN�J~Y`FIWb[b[�E�\"Q$xXJL[bF�KXV�EG\"l�WbFvs�EgYvh$QT\eY`WZlUJLN�J$l)E�]XN�J$EGF
EXh$h$QTujaU[bWZY`CUuvJL\tF
F�Q�PRJ�ETPU[ZJ�F�Q_l^J$hLWbaUC"JLNHc'QGN2u�SU[ZEXY
çvY2QGurJLFICUWb\U]�s�CUWZhIC~ET[b]tJLPUN�E�YwF2S"l^JL\yF�YHlyWZl{YIQ_J$EXY`Wb[bKTn

¸dWb]gSUN�J�òt½fE�s�QTNI�yaeET]tJTn
}@Q~C"E$xXJ�ET\+WZlUJ$E~Q4c�s�C"EGF�WbF�WZY_[bWb�XJvF�Q�s�QTNI��s�WbFIC�E��"JL 0EG]yQG\dVfh$QT\eY`WZlUJLN�¸@Wb]XSUN�J$Y þ ET\el � Vfs�CUWZhIC

Y`CeQ$s EMxGETNIWZJLF�KiQ4c�YwF2NIWba"YoVea"EGWb\tF�J$l~EG\"l�N�J$Egl0KMc'QGN�ckQT[ZlyWb\U]en�p�cqh$QTSUN�Y2JTVeQG\"h$J�F2C"J��"JL 0EG]yQG\�WZY�ckQT[Zl^J$l�SUadV
F2CeJ_QT\^[bK�F2CUWb\U]�s�CUWZhIC�WZY�xtWZYwWbPU[ZJ_WZY�E�a"EGWb\tF�J$l~CeJL ^EG]tQT\dV;l0WbxtWZlUJ$l~Wb\tF�Q�YwWb ~[bWbF2FI[ZJ_FIN2WZEG\U]g[ZJ$YLnMp�\"J�[bWb\eJMQ4c
F2C^Wb\U�tWb\U]�lUJ$h$QTN�ETF�J$Y@F2CeJLu s�WbF2CvlUJ$Y`Wb]X\"Y�QGcdQT\eJ�Y2QGN2F�QTN�ET\eQTFIC"JLN¡VGPUS^F
F2CeJ�urQGN�J�h$QG\"Y2JLNIxTETFIWbxgJ�EGaUaUN�QgEXh2C�WZY
F�Q�YwWbuMaU[bK�a"EGWb\tFHFIC"JLu�EG\"l�[ZJLFHFIC"JLu PRJTn:��Q$s�JLxgJLN¡Vga"EGN2FHQ4c;F2C"J�JL 0hLWbF�JLuvJL\tF¡VGa"EGN2FIWZhLSU[ZETNI[bK�s�C"JL\M[ZJ$EGN2\UWb\^]

ã



EGPdQGSUFO�"JL 0EG]yQG\"YHckQTN�F2C"J��UN�Y`FOFIWburJTV�WZY�F2C"J�xGETNIWZJLF�KiQ4cqY2JLN2aRJL\tF�Y�EG\"l~h$QGWb[ZYmEG\"l~QGF2C"JLN�Y`C"EGadJ$Yqs�CUWZh2CiF2C"J
SU\^ckQT[Zl^J$lrYwF2N2Wba�h$EG\{EXY2YwSUurJTn

}�C"J�s�QTNI�~Y`C"J$JLF�N�JLaUN�Q0l0S"h$J$lvWb\�¸dWb]gSUN�J_òjC"EgY�Y`aeEgh$J�ckQTN�F2C"J�uvETa�QGcHF2C"J�aUN�QGadQXY2J$lv�"JL 0EG]yQG\dV�s�WbFIC
E_FIN2WZEG\U]XSU[ZETN�\"JLF�s�QGN2�rl^Q$s�\�PdJL[ZQos�n�}�C"J�J$Y2Y2JL\tFIWZET[RlUJLF�EGWb[ZY�F�Q�PdJ�N�JLuvJLu�PdJLN�Jol�ETN�JmFIC"ETF�E�[ZQT\U]jY`F2N�ETWb]XCtF
Y`FIN2Wba�Q4c�F2N2WZEG\U]X[ZJ$Y�h$ET\vPdJ�F�s�WZY`F�J$lrhL[ZQ0hI�ts�WZY2J�ETN�QTS^\"lMWbF�Y2JL[zc��kY2E$KU�fF�Q�]tJLF�E�\"JLs.Y`FIN�EGWb]gCtF�Y`FIN2WbadV^E�aUN�Q0h$J$Y2Y
s�CUWZhIC�h$EG\~PRJ�N�JLaRJ$ETF�J$lvWb\"lUJL�U\UWbF�JL[bKTn�BDCeJL\=�UN�Y`FmuvET�tWb\U]v�"JL 0EG]yQG\"YoVeFIC"JLN�J�WZY�EvF�JL\"l^JL\"hLKrF�QvurJ$EXY`SUN�J
Q4¦¨F2N2WZEG\U]X[ZJ$Y�h$EGN�J�c¥SU[b[bKTV�JLxgJL\�s�WbF2C+F2CeJMEGWZl�Q4cqWb\"Y`FIN2SUuvJL\tF�YonM��Q$s�JLxgJLN$V:Wzc�YwS"h$h$J$Y2YwWbxgJ�F2N2WZEG\U]X[ZJ$Y�ETN�J�c'EG\
c'QG[ZlUJ$l�P"EXh2�=QG\�F2C"JLWbN�aUN�J$lUJ$h$J$Y2YIQTN�YoV�JLN2N�QTN�Y�Q4cf¹�S"ly]yJLuvJL\yF�Y`CUNIWb\U�~PtK=CeET[zcwV
EG\"l�F2C"J�aUN�Q0h$J$YIYmh$QG\yxXJLN2]tJ$Y
\UWZh$JL[bK�ET\elMWZYOYwF�EGPU[ZJTnf��QosqJLxXJLN¡VyWzcfF2C"JLKvETN�J�YIhLN�QG[b[�ckQT[Zl^J$l;V0FIC"JmEXh$hLSUu�SU[ZEGF�J$l�F2CUWZhI�t\"J$Y2Y�YwC"QGN2F2[bK�PdJ$h$QGurJ$Y
SU\UuvET\eET]tJ$ETP^[ZJTVGC"E$xtWb\U]rl^QTSUP^[ZJ$lrEGF�J$EghIC�Y`F�JLaRn
öHJLN2K�s�JL[b[kV@FIC"EGFOWZYmCeQ$s F�Q_íeÝI° í0ªTÝI°�F2CeJ�Y`F2NIWbad£RP^SUFmF�Qiêt­¡°�WbF¡V;WbF�u�S"YwFmPRJ�Y2hLN�QG[b[�ckQT[ZlUJ$l�n��é�eJL ^EG]tQT\

WZY�N�J$EG[b[bKrl^JL�U\"J$l_PtKvQT\"J�F2CUWbN�lrQ4cdF2C"J�xtWZY`WbPU[ZJ�C"JL 0ET]tQG\dV0YIQ�F2CUN�J$J�WZlUJL\tF2WZh$EG[dYIJ$hLF�QGN�Y�C"E$xgJ�F�Q�PRJOa^N�JLa"EGN�J$l;£
Q4c�h$QTS^N�Y2J�F2C"EGF�h$ET\�PRJ�l^QT\"J�c�N�QTuÚFIC"J�QGSUF�Y2JLF�PyK�uvET�tWb\U]�FIC"Jm�^]gSUN�JmFICUN�J$J�F2WbuvJ$YqEXY�[ZQG\U]UV0PtK�N�JLaRJ$ETFIWb\U]
QG\"J�YIJ$hLF�QGNHFICUN�J$J�F2WbuvJ$Yon�}�CUWZY��U\"EG[RhL[bS"Y`F�JLNqWZY�s�CeETF�C"EXY�F�Q�PRJ�PdJL\tF�Wb\tF�Q_E�uvQ0JLPUWbS"Y�Y`FIN2Wba�ET\elrFIC"JmJL\elUY
c'EXY`F�JL\"J$l_F�QT]tJLF2CeJLN¡n

1

7

8

4

3

5

2 6

9

11

12

10

1

2

3

4

5

6

7

8

9

10

11

12

¸dWb]gSUN�J ! ½f�=EGaiQ4c@c'EXh$JmYIJ$¤XS"JL\"h$J$Y:c'QGN�F2C"J�Y2J$h$QG\"lM[ZJLxXJL[RF�JLF2N�ET�eJL ^EG]tQT\dn

}�C"J�adQGWb\tF
F�Q�PdJ�N�JLurJLu�PRJLN�J$lOWZY�F2C"EGF@[ZQG\U]�YwF2N�ETWb]XCtF
Y`FIN2Wba"Y:YIhLN�QG[b[gc'QG[Zl;VXs�WbF2CjEmuvETa�s�CUWZhIC_WZY�E�¢�E$Kt[ZJLK
F2N�J$JTn�� cfF2C"J�aUN�Q0h$J$Y2YfWZYOh$ETNIN2WZJ$ljF�Q�WbF�Y�N�J$hLS^N�Y`WbxXJO[bWbujWbF¡V^F2C"J�N�J$YwSU[bF�WZYOE�å�\UWbxgJLN�Y2EG[d¸d[ZJL ^EG]tQT\dV^Wb\�FIC"JmYIJL\"Y2J
F2CeETFMEG\tK)QTFIC"JLN��"JL 0ET]tQG\�h$ET\)PRJ�lUJLN2WbxXJ$l�c�N�QTuùWbFjPtK+ckQTN�JL]yQGWb\U]�Y2QGurJvQGcmF2C"JvCUWb\U]tJ$Y_EG[ZQT\^]�J$l0]tJ$Y�Q4c
F�s�Q{YwS"h$h$J$Y2YwWbxgJ�FIN2WZEG\U]g[ZJ$YLVes�CUWZhIC�h$EG\~PdJ�l^QT\"J�PtKickQT[Zl0Wb\^]rFIC"J�CUWb\U]tJ�Q$xgJLN�EG\"l�a"EXY`FIWb\U]rFIC"J�c'EXh$J$YOYwCyS^F¡n
¢�QG\yxXJLN�YIJL[bKXVdF2CeJ_h$Q$xgJLNIWb\U]�Y`a"EXh$J�WZlUJ$EvC"QG[ZlUY�F2C"EGF�WzcOYIQTuvJ��U\UWbF�J��"JL 0ET]tQG\~sqQG\d� F�c'QG[Zl;VdF2C"J�ckEgh$J�h$ET\�PdJ
Y`a^[bWbF�Wb\{F�s�Q�[ZJ$E$xtWb\U]�F2C"J�\"JLs|ckEgh$J$Y�h$QG\U\"J$hLF�J$l�ET[ZQG\U]_EG\iJ$ly]yJ�s�C^WZh2C�WZY�\"QosÅE�CUWb\^]yJTnf}�C"JL\Mc'QG[Zl0Wb\U]Mh$EG\
PRJmlUQG\"JTVySU\tF2Wb[RF2C"J�\"JL tFHc�SUFIWb[ZJ�EGF2F�JLuMaUF�ETNIWZY2J$Y�Y2QGurJLs�CeJLN�J�JL[ZY2JTn
� c�JL\"QGSU]gCMc'EXh$J$Y�QGc:F2C"J�åm\UWbxXJLN�YIET[R¸@[ZJL 0ET]tQG\iEGN�J�a"EXY`F�J$l;VtWb\�FIC"JmNIWb]gCtF�aU[ZEXh$J$YoVyF2CeJm�"JL 0EG]yQG\vPdJ$h$QGurJ$Y

EXh$h$QTN�l0WZQT\rckQT[ZlUJ$l�V�ET\"liQT\"h$J��"JL 0J$l;Ves�QG\d� Fm�"JL �EG]yEGWb\�SU\tF2Wb[�WbFmWZYOFISUN2\eJ$l�Q$xgJLN$n��HS^F¡V�FIC"ET\^�^YqF�Q_FIC"J�c'EG\
c'QG[Zl;VfFIC"JrQG\U[bK�adJL\eET[bF�K~Wb\ehLSUN2N�J$l=PtK+C"E$xtWb\U]=EiPUWb]~�"JL 0EG]yQG\�WZY�F2C"EGF�F2CeJLN�JMEGN�J�CtSU]yJvY`F�EghI�0Y�QGcOa"ETaRJLN¡V
\"QGF�FIC"EGF�KXQTS)h$EG\d� F�N�ETWZYIJMQG\"J_YwF�EXh2�=EG\"li[ZQ$sqJLN�FIC"J_QGF2C"JLN$V@hIC"EG\U]gWb\^]�F2C"J�ckEgh$J�\yS^u�PdJLNIWb\U]{QGN�h$QT[ZQGN2Wb\^]
��s�C^WZh2C"JLxXJLNo��EXYOKXQTSi]yQvET[ZQG\U]Un���SUFmFIC"J�Y`FIN2Wba�s�CUWZhIC=C"EXY�F�QMPRJmc'EG\ic'QG[ZlUJ$l�WZY�Era^SUN�J�Y`a^WbN�EG[kn�B�J�uvEglUJ
QG\"JmQG\"h$JT£yWbF�sqEXYOJL tF2N�JLurJL[bK_hLSUu�PRJLN�YIQTuvJHP^SUF�WbF�sqQGN2�XJ$l;n

û



3 5

5 1

7 9

1 3

9 11

11 7

¸@Wb]XSUN�J��y½�}�C"J�F�QGa�Y`WZl^JrQ4c�QT\"JjQGcqFIC"J�F�s�Q~Y`FIN2Wba"Y�N�J$¤XSUWbN�J$l~F�Q�urEG�gJ_FIC"J_YIJ$h$QT\"li[ZJLxgJL[�F�JLFIN�EG�"JL 0ET]tQT\RV
s�CUWZhIC�C"EgY�¶ ó ckEgh$J$YLn

}�C"JMl0Wz¦;JLN�JL\"h$J�PdJLF�s�J$JL\�ckET\=c'QG[Zl+QTN�Y2hLN�QT[b[:c'QG[Zl=[bWZJ$Y�Wb\+s�C"JLFIC"JLN�F2C"J_QGN2WZJL\tF�ETFIWZQT\�QGcq\"JLs»F2N2WZEG\U]X[ZJ$Y
s�CUWb[ZJ�NISU\U\UWb\U]jET[ZQG\U]MFIC"J�Y`F2NIWba�WZYmEG[bsqEoK^Y�F2C"J�YIETuvJ��'YIhLN�QG[b[;c'QG[Zl"��QGNmY`FIN2WZhLF2[bK�EG[bF�JLN2\eETF�J$Y��²c'EG\{c'QG[Zl"��nq�HS^F
F2CeETF�h2C"QGWZh$J�N�J$l^QTSU\elUY@Wb\MFIC"JO¢�E$Kt[ZJLK_FIN�J$JTVGWb\vF�JLN2uvY@QGc;s�C"JLFIC"JLN
QG\"J�C"J$EXlUY:[ZJ�c¥FqQGNHQG\"J�C"J$EXlUY:NIWb]gCtF�s�CUWb[ZJ
urQoxyWb\^]_ET[ZQG\U]UVUEG\"lvY2Q�Wb\�s�C"JLF2CeJLNqQG\"JONISU\"Y�N�JLaRJ$EGF�J$l0[bK�EGN�QGSU\"l_FIC"JmYIETuvJOY2JLF�Q4c@c'EXh$J$YoVyQTN�s�C"JLFIC"JLNqQG\"J
C"J$EXlUY�QG¦iWb\tF�Q_F2CeJmY`S^\"Y2JLF$n:}�C"J�[ZEGF2F�JLN�]tJL\"JLN�EGF�J$Y�F2C"J�}RS"hI�gJLNIurEG\{}RN�E$xgJLN�Y2JTn
��E$xtWb\U]�h$QT\"YwF2NIS"hLF�J$l;V2a"ETWb\tF�J$l;VXET\el��eJL ^J$l�\tSUuvJLN�QGS"Y"a^Wb[ZJ$Y:QGcUa"ETaRJLN¡VoWbF:PRJ$h$ETuvJ:hL[ZJ$EGN@C"Q$s+F�Q�aRQXY`WbF2WZQG\

Y`a^WbN�EG[ZY�EG\"l=YwF2N�ETWb]XCtF�Y`FIN2Wba"Y�aUN�EXhLF2WZh$EG[b[bK�ETF�s�Wb[b[kVfET[b[fF2C"J�s�C^Wb[ZJ�c'QGN�J$YIJ$JLWb\U]rCeQ$s F2CeJ�EgYIY2JLu�PU[ZJ$l��eJL ^EG]tQT\
s�QTSU[ZlvPRJLC"E$xXJTn

}�C"JLN�J�WZYf\"QTFfET[b[UFIC"EGF:u�S"hIC_l0Wz¦RJLN�JL\"h$J�Wb\_SU\"lUJLN�Y`F�ET\"lyWb\U]O�"JL 0EG]yQG\"Y@EXY2Y2JLu�P^[ZJ$l�c�N�QGu QGF2C"JLN:aRQG[bKy]tQG\"YoV
Y`Seh2C=EXYOFIC"J�F�JLFIN�EG�"JL 0ET]tQT\eY
PUS^Wb[bFms�WbF2C�Y2¤XS"EGN�J$Yon��»Y2¤XS"EGN�J�C"EXYOurQGN�J�J$l0]tJ$YoV�h$QG\"Y2J$¤XS"JL\tFI[bKMurQGN�J�CUWb\^]yJ
aRQgYwWbF2WZQG\"Yon�F2C"J�YwaU[bWbF2FIWb\U]�S"Y2J$l{F�Q�lUJLN2WbxXJ_EvSU\UWbxXJLN�Y2EG[
�eJL ^EG]tQT\=YwaU[bWbF�Y�EMc'EXh$J�Wb\�FICUN�J$JTV"\"QTF�F�sqQ0Vds�WbF2C�E
N�J$YwSU[bF2Wb\^]{S^\"h$JLN2F�ETWb\tF�K�s�C"JLN�J�F2C"J�CUWb\U]tJ$Y�YwWbF�è�QTN�N�EGF2C"JLN$VRWbujaU[bWZJ$l=l0WbN�J$hLF2WZQG\�Q4c�c'QG[Zl0Wb\U]�è�s�CUWZhIC�WZY�QG\"J
Y2QGSUN�h$JmQ4c�F2C"J�adQXY2YwWbPUWb[bWbF�KrQ4c�F2SUP^SU[ZETFIWZQT\Rn
}�C"J�aUNIWb\"hLWbaU[ZJ_Q4cHckET\~c'QG[Zl0Wb\U]�xXJLN�Y`SeY�YIhLN�QG[b[�c'QG[Zl0Wb\U]�Y`FIWb[b[HEGaUaU[bWZJ$YLV:E4¦RJ$hLFIWb\U]rs�CeJLF2C"JLNOFIC"J_h$QG\"Y`WZYwF�JL\tF

Y`FIN2S"hLFISUN�J$YflUJLN2WbxXJ$lMFIC"JLN�J�c¥N�QGu�EGN�J�Y`aUWbN�ET[ZY�QGN�Y`F2N�ETWb]XCtF�[bWb\"J�YIJL]guvJL\tF�Yond¸@Wb]XSUN�J ! Y`CeQ$sOY�F2C"J�Y2J$h$QG\"lrYwF�EG]yJ
EGaUaUN�QXEXh2C�F�QMFIC"J�SU\UWbxgJLN�Y2EG[:F�JLFIN�EG�"JL 0ET]tQG\dVts�CUWZhIC=u�SeY`FOPRJ�c'QG[ZlUJ$l�SUa�c�N�QGu Evl0WZEG]yQG\"EG[b[bK�N2SU\U\^Wb\U]eVeP^SUF
\"JLxXJLN2F2CeJL[ZJ$Y2Y�J$Y2Y2JL\tFIWZET[b[bKvY`F2N�ETWb]XCtF¡V^Y`FIN2Wba�QGc�a"EGaRJLN¡n

��c�F�JLN:[bKtWb\U]_lUQGN2uvET\tF�ckQTNf\"J$ETNI[bK�c'QGN2F�K�KgJ$EGN�YLVtFIC"J�sqQGN2�_QG\M�eJL ^EG]tQT\"Yd]yQGF
N�JLxyWbxXJ$l_PRJ$h$ETSeY2J�QGc;Wb\tF�JLN�J$Y`F
Wb\_FIC"J���\yF�JLN2\"JLF$nR¸UQGNHYIJLxgJLN�EG[tKgJ$EGN�Y@�@CeE$xgJ�PRJ$JL\�QG¦;JLN2Wb\U]�EO]XN�EXl0S"EGF�J
h$QGSUN�Y2JfWb\r¢�JL[b[bSU[ZEGNH�OS^F�QGurEGF�E�ETF�F2C"J
¢�JL\tF2N�Q_lUJ���\txgJ$Y`FIWb]yEXhLW� QG\�K{¼�Y`FIS"l0WZQXY��OxTEG\"º$EXlUQXYHs�C^WZh2C~WZY�a"EGN2FOQ4c�F2CeJm��ETFIWZQT\"EG[��
QT[bKtF�J$h2CU\^WZh���\eY`F2WbFISUF�J
Wb\v�=JL tWZh$Q�¢�WbF�KTnq"@WbFIF2[ZJ�PtK_[bWbFIF2[ZJ�sqJ�C"E$xgJ�PdJ$JL\�PUSUWb[Zl0Wb\U]�S^a{E�B�JLPrY`WbF�J>¡mh$QG\yF�ETWb\^Wb\U]�F2C"J�F�JL tFqQ4c@EGN2FIWZhL[ZJ$Y
s�CUWZhIC�s�J�C"EoxgJ_s�NIWbF2F�JL\=ET\el=EXY2Y2Q0hLWZEGF�J$l�]XN�EGaUCUWZh$EG[@urEGF�JLNIWZET[kV"Wb\"hL[bS"l0Wb\U]�FIN�EG\"Y2hLNIWbaUF�Yqc¥N�QGu FIC"J_¢��O�=EGWb[
¢>,>8:8OQ�£>£IT94;C 8<2�g ?7/7g ?7.03>=>4;/:8O2K=xg Gq6�£9¤7GD?7. 3>8:A�/<,
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l0WZYIhLS"Y2YwWZQT\v]gN�QTS^adn
�qJ$YwWZlUJ$Y�FIC"JvurEGF�JLN2WZEG[�Y`F2NIWZhLF2[bK�adJLNIF�EGWb\UWb\U]~F�Q=h$JL[b[bSU[ZEGNMEGSUF�QGurEGF�E0V�F2C"JLN�J_WZYME�h$QG\"Y`WZlUJLN�ETP^[ZJ_N�J$YwWZl0S"J

c�N�QTu�F2CUWbNIF�K�KgJ$EGN�Y
Q4c�F�J$EghICUWb\U]UVtYIQ0hLWZET[UYIJLN2xtWZh$J�aUN�QT¹wJ$hLF�YLVXET\"l�F2C"J$YwWZY:s�QTNI��F�Qm]tJL\"JLN�ETF�JHY�Y`SUPeY`F�EG\tF2WZEG[0PdQ0lyK
Q4c�Wb\tF�JLNIN�JL[ZEGF�J$l�urEGF�JLNIWZET[kn���\�a"EGN2FIWZhLSU[ZETN$V�SU\"l^JLN2]XN�EXl0S"EGF�J�FIC"J$Y2J$Y�EGN�J�E�N�J$¤XSUWbN�JLurJL\tF�Wb\DF2CeJr��JL yWZh$EG\
J$l0S"h$EGF2WZQG\"EG[UY`K0Y`F�JLui£XWbF�CeEgY�ET[bs�E$K0Y�Y2J$JLuvJ$l�[bWb�gJ�E�]tQ0Q0l�WZlUJ$E�F�Q�]XSUWZlUJ�F2C"JLu»F�Q$s�EGN�lUYfF2C"J�Egh$hLS^u�SU[ZETFIWZQT\
Q4c@N�J$Y`SU[bF�YHEG\"lvJL tadQXY`WbFIWZQT\"Yfs�CUWZhIC�sqQGSU[ZljPdJ�QGc�EXY2Y`WZYwF�EG\"h$J�Wb\�aUN�J$YIJL\tF2Wb\U]�h$QGSUN�YIJ�sqQGN2�"n�î�WbxgJL\�F2CeETF�F2C"JLK
s�QTSU[Zl+PRJjs�N2WbF2F�JL\�Wb\D�ga"ET\^WZY`CdVfY`FIS"lUJL\tF�Y�YwC"QTS^[Zl��^\"l�F2C"JLu J$EXY`WZJLN�F�QiN�J$EXl=FIC"ET\+C"EoxyWb\^]~F�Q�FIN�EG\"Y`[ZEGF�J
¼�\U]g[bWZYwC�ETNIF2WZhL[ZJ$Y�ET\elrF�JL tF2PRQ0QT�0Yon

dragon April 6, 1995

Dragon
Curves

A dragon curve results when
the individual segments of a

figure stretching between two
points are recursively replaced

by the entire figure.
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the basic design

simple replacement

multiple replacement

¸@Wb]XSUN�J�ã^½��»]yQ0Q0l�JL 0EGuMaU[ZJ�Q4cqEr]tJ$QGurJLF2NIWZh�c¥N�EXhLF�EG[@WZY�F2C"J�l0N�ET]tQG\=hLSUN2xXJTnM�gS"h2C�hLSUN2xXJ$YmEGN�J�]tQTFIF�JL\~PtK
N�J$hLS^N�Y`WbxXJL[bK�N�JLaU[ZEXhLWb\U]�Y`Wb\U]X[ZJ_Y2JL]XurJL\tF�Y�s�WbF2C�EjurQGN�J�h$QGuMa^[bWZh$ETF�J$l{EGN�h�CeE$xtWb\U]�urEGN2�gJ$l�YIJL]guvJL\tF�YOQ4c�WbF�Y
Q$s�\dn
�qJLKXQT\el=FIC"ETF$V@FIC"JLN�J�WZY�u�S"h2C�urEGF�JLNIWZET[@[ZJ�c¥F�Q$xgJLN�c¥N�QGuæ��PdJLN�lUJ$JL\dVR��EG[bF2WburQGN�JTVdET\el�¸@[ZQGN2WZl^E^V�s�CUWZhIC

h$QGSU[Zl�N�J$EXY2QG\"EGPU[bKjckQTNIu a"EGN2FOQ4c�F2CeJ�h$QG[b[ZJ$hLF2WZQG\dn��mY�c'EGNmEgYq]yJL\"JLN�ET[RWb\tF�JLN�J$Y`F�]tQ0J$YoV^F2CeJ�¸d[ZJL ^EG]tQT\�a"EGaRJLN�Y
F�QGS"hIC�QG\�EOY`S^Pe¹wJ$hLF@QGc^s�WZlUJfaRQTaUS^[ZETNRETa^adJ$EG[kV$\eETuvJL[bKO�mJ$hLN�J$EGF2WZQG\"EG[4�=EGF2C"JLuvETFIWZh$YoVLYIQ�F2CeETFRF2CeJLWbNdWb\ehL[bS"Y`WZQG\
Wb\+F2C"J�B�JLP+a"EG]yJ_YwC"QGSU[Zl�YwF2Wbu�SU[ZEGF�J�urQGN�J_h$QG\"Y`S^[bF�EGF2WZQG\~F2C"EG\=FIC"JMYwadJ$hLWZEG[bWZº$J$l~s�QGN2�=QG\+]gN�QTSUa�F2C"J$QGN2KTV
¤XS"EG\yFISUuôurJ$hIC"EG\UWZh$YoVtQGNOl0Kt\"EGuMWZh$EG[;YwK^YwF�JLuvYon
¼HxXJL\�F2C"QGSU]XC{WbF�Y2J$JLurJ$lj[bWb�gJ�EMY`WbujaU[ZJ�aUN�QG¹`J$hLF¡VyWbFOC"EXY�F�ET�XJL\�F2C"J�urET¹wQTN�aeETNIFOQGc�E�KgJ$EGNOF�Q�N�J$EXlvF2C"J
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F�JL tF�QTa^F2WZh$EG[b[bKMET\el_F�Q�h$QGatK�F2C"J��U]XSUN�J$Y���F2CeJOQTNIWb]gWb\eET["lyN�E$s�Wb\U]tY�F�Q0QG��F2C"JLWbN�EGSUF2C"QGNHEG\"l�F2C"JL\jF2C"J���ETNIF2Wb\
��ET[bFIWburQGN�J�EGN2FHl^JLa"ETNIF2uvJL\yF:EmckETWbN�ETuvQTS^\yFfQGc"F2WburJ�F�Qma^N�JLa"EGN�J�F2CeJLu Wb\rFIC"J��UN�Y`F
a^[ZEgh$J4��nRBDC^Wb[ZJ�F2C"EGF
s�EXY
]tQTWb\U]�QG\dVyF2C"JLK_YIJ$JLurJ$l�F�Q�PdJOYwS(�MhLWZJL\tF2[bK�N�JL[ZEGF�J$l�F�Q�Y`S"hICrFICUWb\U]tYHEXY�ETS^F�QGurEGF�EmEG\"ljl0Kt\"ETujWZh$ET[eY`K0Y`F�JLurY
F�Qj[ZQ0QG�{FIC"JLu Q$xXJLN�EXYmaeETNIFmQGc
F2C"J�h$JL[b[bS^[ZETN�ETSUF�QTuvETF�E�h$QTS^N�Y2JTn��gSUN2aUNIWZY`Wb\U]X[bK�JL\"QGSU]gC��kQTN�adJLNIC"ETaeY�\"QTFL��V
F2CeJON�J$YwSU[bF�s�EgY�E�u�Seh2C�PRJLF2F�JLNfSU\"lUJLN�Y`F�ET\"lyWb\U]�QGc�FIC"JLWbN�\"ETFISUN�JTn

}�CUWZYmS^\"lUJLN�YwF�EG\"l0Wb\U]vh$QT\eY`WZY`F�Y�Wb\�N�JL]tETN�l0Wb\U]rEv�"JL 0EG]yQG\=EXY�Ev]tJ$QTuvJLF2NIWZh�c¥N�EXhLF�EG[kV�Wb\=FIC"J_Y`F�Kt[ZJ_Q4cHF2C"J
l0N�ET]tQT\�hLSUNIxgJ$YoVGEG\"l�F2C"JLWbN@a^N�J$lUJ$h$J$YIY2QGN�Y"YwS"hIC�EXY@��Wb[bPdJLNIF¡� YRY`a"EXh$J:�^[b[bWb\U]�hLSUNIxgJ�QTN���JL[b]tEH¥�Q0hICd� Y@Y`\eQ$s��"EG�gJTn
�tS"hICv�U]gS^N�J$YfN�J$Y`S^[bF�c¥N�QGuôN�JLaU[ZEXhLWb\U]�ET\�EGN�hTVyS"Y`S"EG[b[bKrE�[bWb\eJ�YIJL]guvJL\yF$VXPtK{EG\"QGF2C"JLNf�U]XSUN�JTVgaUN�QGP"EGPU[bK_urQGN�J
h$QGuMaU[bWZh$EGF�J$l;VXYIQTuvJ�QGcds�C"QXY2JqWb\yF�JLN2\"EG[;EGN�h$YfC"E$xXJOPRJ$JL\_urEGN2�XJ$l�ckQTNHc�S^N2F2CeJLN
N�JLa^[ZEgh$JLuvJL\yF$nR�|F2NIS"Jqc�N�EghLF�ET[
N�JLa^[ZEgh$J$Y�ET]tEGWb\iEG\"lvET]tEGWb\rs�WbFIC"QTS^Fq[bWbujWbF¡VyPUSUF�EXY�E�aUN�EXhLF2WZh$EG[UuvETFIF�JLN�F2C"J�c�N�EXhLF�EG[Us�QTS^[Zl{QG\U[bKvPdJ�h$ETNIN2WZJ$l
F2C^N�QGSU]gC�E�ckJLsÅYwF�EG]yJ$YL£0Wb\tF�JLN�J$Y`FIWb\U]_s�E$K0Y�F�Q�a"EGN2F2WZEG[b[bKM�^[b[@SUa~E_aU[ZEG\"J�N�JL]XWZQT\�JL\"YwS"JTn�� h$QG\"Y`FIN2S"hLFIWZQT\_c'QGN
F2CeJmhL[ZEXY2Y`WZh�l0N�ET]tQT\�hLSUNIxgJOWZYqN�JLaUN�Q0l0S"h$J$l�Wb\�¸@Wb]XSUN�J�ã0n

�D�"JL 0EG]yQG\_uvE$K�PdJ�hLN�J$ETF�J$l�c�N�QTu÷ET\tK�aRQT[bKt]tQT\dVgET[bFIC"QTS^]gC_WbF�WZY�PdJ$YwF
F�Q�YwF�EGN2F
s�WbFICMN�JL]gSU[ZEGN
aRQG[bKy]tQG\"YoV
QGN�EGF�[ZJ$EgYwF�Y`SUaUaRQXY2J�FIC"JLKMEGN�Jmh$QG\txgJL "nf}�C"J�h2C"QXY2JL\jadQG[bKt]yQG\vWZY�WbF�Y2JL[zc�E�a^[ZET\"J��U]XSUN�JTVgPUSUF�WzcfE�\tSUu�PdJLN�Q4c
h$QGaUWZJ$Y�WZYOY`F�EghI�gJ$lvSUa�s�WbF2C~E�Y`[bWb]XCyFOYIJLa"EGN�EGF2WZQG\rPRJLF�sqJ$JL\vF2CeJLuiVtFIC"JmEXY2YIJLu�PU[ZEG]yJ�CeEgY�E�F2CUWbN�lrl0WbuvJL\"Y`WZQG\dV
s�WbF2C^Wb\~s�CUWZhIC=F2CeJLKruvE$K�PdJ�N�QTF�ETF�J$l;V^N�JL�"J$hLF�J$l;V0FIN�EG\"Y`[ZEGF�J$l�V"QGNmuvQ$xgJ$liETPRQTS^FOWb\=Y2QGurJ�h$QGu�P"EGF2WZQG\dn�B�J
h$EG\{h$EG[b[RF2C"J�adQG[bKt]yQG\"Y1¦oªg³2°2­LVeF�Q_lyWZY`F2Wb\tSUWZYwC�F2C"JLuéc�N�QTuôF2CeJLWbNOJ$l0]yJ$YLVts�CUWZhIC�s�Wb[b[@PdJ�S"Y2J$lvEXY�CUWb\U]tJ$Yon
��Q$sDYwSUaUaRQgYIJ
FIC"EGF:F�sqQ�h$QG\"Y2J$hLS^F2WbxgJ
ckEgh$J$YfQT\_FIC"J�Y`F�EghI��C"E$xXJOE�a"ETWbN�QGc;J$l0]tJ$Y;¹`QGWb\"J$l�F�QmuvET�XJ�CUWb\U]tJ$YoV

EG\"l�F2CeETF�FIC"J�J$l0]tJ�YIJL[ZJ$hLF2WZQG\�N�QGF�EGF�J$Y�EGN�QGSU\"l�F2CeJ�aRQG[bKy]tQG\~Y2QjF2C"EGFOF2CeJ�\eJL yFOc�N�J$J�J$ly]yJ�WZY�ET[bs�E$K0YmSeY2J$l;n
}�C"JLN�Jms�Wb[b[:�^\"ET[b[bKvPRJ�E�a"EGWbNmQGc
J$l0]yJ$YLVeQT\"J�QG\�F2C"J�PRQTFIF�QGu�aRQT[bKt]tQT\�EG\"l�QG\"J�QT\"J�QG\�F2C"J�F�QGa�adQG[bKt]yQG\dV
F2CeETF@N�JLurEGWb\�S^\"h$QT\^\"J$hLF�J$l;£oWb\MQG\"JT� Y@WbuvET]XWb\"EGF2WZQG\�FIC"JLK�h$QGSU[Zl�PRJ@¹`QGWb\"J$l�hLK0hL[bWZh$ET[b[bKTVXPUS^F:F2C"EGF@s�QTSU[Zl�c�N�J$J$º$J
F2CeJOa"EXh2�GET]tJmEG\"lv�gJ$JLa�WbFqc�N�QTuÚQGadJL\^Wb\U]enf¢�EG[b[dFIC"JOaeEghI�TEG]yJTV^EgY�KXJLF�SU\"h$QG\U\"J$hLF�J$l;VXEM­¡°2³o«kàGÝ�n

��F�FICUWZYmaRQGWb\yF�h$QT\eY`F2NIS"hLFmE�Y2J$h$QG\"l~YwF�EXh2�"V;F2SUNI\~WbF�QoxgJLN¡V�EG\"l~h$QG\U\"J$hLFOWbF�Y�c¥N�J$J�J$l0]tJ$YOF�QMFIC"JLWbN�h$QTSU\^è
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WbFmYIJ$JLurYfF�Q�PRJ�J$EXY`WZJLN�F�Q�]tJLFqFIC"JLuôPtKrFIC"J�YIETuvJON�J$hLSUN�YwWbxgJOa^N�Q0h$J$Y2Y�PtKvs�CUWZh2C�FIC"Jm�eJL ^EG]tQT\"Y�FIC"JLurYIJL[bxgJ$Y
EGN�J�h$QT\eY`F2NIS"hLF�J$l�n+��\DQGF2C"JLN�s�QGN�lUYLV�EG\�J$l0]yJvs�CUWZhIC�WZYja"EGN2F_Q4c�E�hLK^hL[ZJ�Wb\¨F2C"J�}RS"hI�gJLNIurEG\�}RN�J$Jv]yJLF�Y
N�JLa^[ZEgh$J$l�PyK�E�F�EG\U]tJL\tFqhLK0hL[ZJ�QGc�WbF�YqQos�\ilySUN2Wb\U]�FIC"JON�J$hLSUN�YwWZQT\Rn:}�C"J�}RSU�XJLKMaRQT[bKt]tQT\�Y`FIN2Wba"Y�]tJLF�Y�ET[bF�JLN�J$l
PtKrFIC"JmYIETuvJOaUN�Q0h$J$Y2YLVtJL 0EghLFI[bKrEXY�lUQ0J$Y�pmEG�t[ZJLKrEG\"lvBDWZY`\eJLN¡� Y�aRJLN2u�SUF�ETFIWZQT\"EG[0�"JL 0EG]yQG\rlUJL�^\UWbF2WZQG\dn
BDC"JLFIC"JLN:F2CeJOhLK0hL[ZJOY`C"QGSU[Zl�PdJ�Q4cRFIC"JOYIETuvJ�[ZJL\U]gFICMh$EG\M[ZJ$EXl_F�Q�E�l0WZYIhLS"Y2YwWZQT\MQ4cf±�¬r´t°`ýH³�°;´gª$ëtà4Þ0­LV0P^SUF

c'QGNOE�\"QGN2uvET[e�"JL 0ET]tQG\{J$¤XS"EG[bWbF�KMWZYOE�N�J$¤XSUWbN�JLuvJL\tF¡nfpO\"h$J�F2C"J�\"QGN2uvET[U�eJL ^EG]tQT\"Y�C"EoxgJ�PdJ$JL\�J$Y`F�ETP^[bWZY`C"J$l;V
EG\yK�\tSUu�PRJLNOQGc
xTEGN2WZEG\yF�YOh$QGurJ�F�QjuMWb\"l;V^PRJL]gWb\^\UWb\U]Ms�WbFIC�N�JL[ZEG tWb\U]rFIC"J�PUSUWb[Zl0Wb\^]rNISU[ZJ$YOQ4c�F2CeJmaUNIWbuMWbFIWbxgJ

¶ �



Y`F�EghI�~F�Q�Wb\"hL[bS"lUJjQTFIC"JLN�adQG[bKt]yQG\"Y�PdJ$YwWZlUJ$Y�F2C"J�N�JL]XSU[ZETN�QG\"J$YoV�Q0JMJLxXJL\�c'QGN�JL]tQTWb\U]�FIC"JMEXY2YwSUuMaUFIWZQT\iF2C"EGF
F2CeJLK�EGN�J�EG[b[OJ$¤XS"ET[knÅ�0QTuvJLF2CUWb\^]�N�J$EG[b[bK¨JL 0QGF2WZh�s�QTS^[Zl)PdJ�JL tF�JL\el0Wb\U]=FIC"JMc�N�EghLF�ET[�a"EGN�EXl0Wb]gu�»MF�Q=FICUN�J$J
l0WbuvJL\"Y`WZQG\"YoVgEgh$h$JLaUFIWb\U]�F2C"EGF�N�QGF�EGF2Wb\U]�ET\elM�"JL tWb\U]�Wb\�FIC"J�ckQTSUNIF2Cvl0WburJL\"YwWZQT\vh$ET\�QG\U[bKMPRJOh$QG\yF�JLuMaU[ZEGF�J$l�£
¹�SeY`F�F2C"J�JL\"ljN�J$YwSU[bF�Y�h$EG\{PRJOxtWZYwS"ET[bWZº$J$l�n

¼¾½X¿M½ÁÀl½�ÂÄÃÅ½ÁÆ

µb¶L·��OWZhIC"ETN�l{¢�QGSUN�ET\tF�ET\elr��JLN2PRJLN2Ff�mQTP^PUWb\"YoVq§M©0ªg«�¬Z­�¯=ªg«®©^°�±_ªg«²¬'³2­0´vpO gckQTN�lMå�\UWbxgJLN�Y`WbF�Kv�HN�J$Y2YoV�¶$û � ¶
s�WbF2C�Y`S^P"Y2J$¤XS"JL\tF�aUN2Wb\tF2Wb\^]yYLn

µ ó ·�B�nyB�ny�mQGS"Y2JO��EG[b[kV�¯=ªg«®©U°�±_ªX«²¬'³IªGß1Çq°2³�ÝI°IªX«²¬'à4Þ0­rªGÞ"ýÉÈ�­�­¡ªGá4­O��N�JLxtWZY2J$ljPyKj��n^¢�Q$ 0JLF�JLNo��Vt�=EXhLuMWb[b[ZEG\dV
¶$û !Xú n

Ê%ËDËqÌ@Í�Î�ÏÑÐ�Ò(Ó<Ô�Õ<Ö-Í�Î�×kØ[ÙÛÚÜÐ�Ó:Ò¨Ò�Ö1ØÞÝß×1Ò�Ö-Ð�Ó<×kÕ

µ þ ·��=EGN2]tETN�JLFHäXQgYIJLaUCdVf�`��JL ^EGC"JL 0EG�"JL 0ET]XN�EGurY�V ��¯=ªX«Z©^°�±_ªg«²¬'³2­µà"°Iªg³2©U°�Ý�V�·�· ó�� �4è ó�� ãM�2¶oûyò0¶¡��n
µ � ·�B�ny��n^�mEG\"Y2QGuiV��2���tWb tè��tWZlUJ$l���JL 0EG]yQG\dV �_ï�³2©^à$àGß�ï�³�¬'°�Þ�³I°jªGÞ"ý�¯=ªg«®©U°�±_ªX«²¬'³2­�Ë���û � nR�2¶oûtò ó �
µ ò4·��=EGN2F2Wb\�î�ETN�l0\"JLN¡V��2¸d[ZJL ^EG]tQT\"YLV �Mï�³�¬'°�Þe«¥¬ ñ�³�ÜO±j°�Ý�¬'³`ªTÞUV;�mJ$h$JLu�PRJLN¡V"¶oûyò ! VtaUadn@¶ !yó è2¶ !M! n
µ ! ·�ägQXEG\�¢�N�ETujaUWb\dV��`��QTF�J ó�! � ó V �M¯=ªX«®©U°�±_ªX«¥¬k³IªGßH��ª��¡°o«k«k°�V-·RÉ�ògò¡èwò ! nd�I¶$ûtòx�X��neµ ¸UJLPUN2SeETNIKy·
µ �4·_ï�³�¬'°�Þe«¥¬ ñ�³�ÜO±j°�Ý�¬'³`ªTÞUV��K":JLF2F�JLN�YLV ����ETN�h2CdVR¶oûyòM�yVgaUadn^ãTè'û0n
µ ãT·�¢On�p�n�p�ET�t[ZJLK+ET\"l���nfä0n�BDWZY`\eJLN¡V��I¸@[ZJL 0ET]tQT\eYoV ��ÜO±j°�Ý�¬'³`ªTÞ¨¯=ªg«®©^°�±_ªg«²¬'³`ªTß�¯�àGÞ"«®©tßzáGV�Ù(·�[ �gþ è�¶¡ò �

�2¶oûyòM�X��n
µ ûT·��=EGN2F2Wb\vîmEGN�l0\eJLN¡V@�I�OPRQTS^F:F�JLFIN�EG�"JL 0ET]tQT\eYdEG\"l�F�JLF2N�ET�eJL yWb]tEGF2WZQG\dV ��ï�³�¬k°�Þ"«¥¬ ñ�³mÜO±j°�Ý�¬'³IªGÞUV^�=E$KTVR¶$ûtòGã^V
aUadnR¶ óXó è ! n

µb¶ ú ·��=EGN2F2Wb\Dî�EGN�l0\"JLN$V�¢�C"EGaUF�JLN�¶T½{��JL 0EG�"JL 0ET]tQT\eYr��aUadnO¶rèr¶ � ��V`àR©U°�ï�³�¬'°�Þ"«²¬ ñH³iÜO±j°�Ý�¬'³`ªTÞâá�à$à�ã¨àB¦
¯=ªg«®©^°�±_ªg«²¬'³`ªTß-ä�ê¨�F�Lß®°2­^åæ��¬N�G°�Ý2­L¬'à4Þ0­LV"�gWburQG\rEG\"lr�0hICtS"Y`F�JLN¡VX��JLs��HQGN2�"V�¶$ûtòTûM�¥�2�0��� ú è ! �0¶Lè !gþM! ò ó è
û���PU�"nâ��n

µb¶X¶L·��=EGN2F2Wb\=î�EGN�l0\"JLN$VR¢�C"EGaUF�JLN ó ½�}@JLF2N�EG�"JL 0EG]yQG\"Ym��aUaRn ó�� è þ ¶¡��VHàR©^° óMç�è ï�³�¬'°�Þe«¥¬ ñ�³�ÜO±j°�Ý�¬'³`ªTÞ á�à$à9ã
àK¦�¯=ªg«®©U°�±_ªX«²¬'³IªGß1ä�ê¨�F�Lß®°2­^å
��¬c�G°�ÝI­o¬kàGÞ0­LVe�tWburQG\rEG\"l��0h2CtS"YwF�JLN$VX��JLsé�HQGN2�"V;¶oû ! ¶G£tN�JLa^SUPU[bWZY`CeJ$lM}�C"J
åm\UWbxXJLN�YwWbF�KrQ4c�¢�CUWZh$ET]tQ���N�J$Y2YLV"¢�C^WZh$ET]tQ^V�¶$ûXã¨�r���2�0��� ú è óXó�! è ó ã ó ò þ è ãU��aUP^�e��n

µb¶ ó ·��fne�On�¢�C"EGaUurEG\dV@���0¤XS"EGN�Jm¸d[ZJL ^EG]tQT\"YLV �_¯=ªg«®©^°�±_ªg«²¬'³`ªTßm��ª��4°o«�«k°[·;Ë=¶oû ó è�¶oû � �2¶oû ! ¶4��n
µb¶ þ ·��=EGN2F2Wb\�î�ETN�l0\"JLN¡Ve¢�C"EGaUF�JLN[�t½�}�C"J�¢�QTu�PUWb\eETF�QTNIWZh$YHQ4cf�
EGadJLN�¸UQG[Zl0Wb\U]~��aUaRn !Xú èÅ� þ ��Vq§M©U°I°�ß ­>êqë:¬ ¦o°Fê

ªTÞeýµì�«Z©^°�Ý�¯=ªg«®©^°�±_ªg«²¬'³`ªTß�ÜO±�êt­4°�±j°�Þ"«®­LVeB�n^��ne¸0N�J$JLurEG\rEG\"l�¢�QTuja"ET\tKTVy��JLsâ�HQGN2�"V@¶$ûXã þ �¥�2�0���
ú èB�0¶ ! �4è2¶¡òTãXûTè'û��HP^��nâ��n

µb¶ � ·�¸Hn�î�n��=EGSU\"YIJL[b[kV��I}�C"J=¸@[ZJL 0EG]yQG\�ET\elüFIC"J~��JL 0ETC"JL 0EG�"JL 0ET]XN�EGuiV �ü�¥��QGF�J ó��M� ût��V�¯=ªX«Z©^°�±_ªX«¥¬k³IªGß
��ª��¡°o«k«k°�V-í�î ó ¶ þ è ó ¶ � �2¶oûyò � ��n

µb¶¡ò4·���EGN�QG[ZlMö�n0��hL��\yF�QgYwCdV:�I¸@[ZJL 0EG]yQG\"YoV ��å�\UaUSUP^[bWZY`C"J$lja"EGadJLN$n
ï>ð��Iz<�>�F~0�I�¹.J/-2>3X­�Lcj�4;C0C0.J2>3lj�A9L:Txg

¶¡ò



µb¶ ! ·��O[ZEG\��HCUWb[b[bWbaeYoV��`��JL 0ET�"JL 0EG]yQG\"YLV �m�~WbuvJ$QT]XN�EGaUC"J$l�n
µb¶��4·��~Wb�gJ��0hICU[ZJ$YIY`Wb\U]tJLN¡V��2}RS"hI�gJLNIurEG\r}RN�J$J�}�C"J$QGN2KTV ��å�\UaUSUP^[bWZY`C"J$lja"EGadJLN$n
µb¶oãT·���n^¸Hn^BDC"J$JL[ZJLN$V
�I}�C"Jm¸d[ZJL ^EG]tQT\�¸UEGuMWb[bKTV �r¯=ªX«®©U°�±_ªX«¥¬k³IªGß[��ª��¡°o«�«'°�V�·��=¶Lè ! �'¸^JLPdnbV@¶$ûtòTãt��n
µb¶oûT·���nt�"ny¢�QT\UN�Egl�VR�2}�C"J�¸@[ZJL 0EG]yQG\dV ���O�`�����~WZY2h$JL[b[ZEG\"J$QGS"Y@�mJLaRQTNIF¡VG��ET[bFIWburQGN�JTVG�=EGN2Kt[ZEG\"l;VU¶oû !Xú nU��[ZEGF�JLN

N�JL\"EGurJ$l��2}�C"J�}�C"J$QGN2KMQ4c�F2CeJ�¸@[ZJL 0EG]yQG\dV ���O�`���v}@J$h2CU\^WZh$ET[��mJLaRQTNIF !Xú è ó�� VR¶$û !gú ��n
µ óGú ·��O\tF2CeQT\tK=�"n�¢�QT\UN�Egl�ET\el=�mEG\UWZJL[q¥�nd��EGN2FI[bWb\"JTV1ñ
ß®°;´gªoëtàGÞy­oVf�O�`���~}@J$hICU\UWZh$EG[
�mJLaRQGN2F !tó è2¶X¶_��EG[bF2Wbè

urQGN�JTVg�=ETNIKt[ZET\"l�V;¶oû !tó n
µ ó ¶L·�ägQXY2JLa^C��"nq�=EXlUEXh2CtKTV�¢�C"EGaUF�JLN þ ½ô�2¸0S^\Ås�WbFIC.�
ETaRJLN¡V �|¯=ªgýXªg³2©yá�ò ­=¯=ªX«®©U°�±_ªX«¥¬k³IªGßaÇ�°I³�ÝI°IªX«¥¬kàGÞy­oV

�mQ$xXJLN_��SUPU[bWZh$EGF2WZQG\"YoVd��\"hTVf��JLsó�HQGN2�"VO�2¶oû¨�Tût��n�pONIWb]gWb\"EG[b[bK�aUSUPU[bWZYwC"J$l�EXY_¯=ªX«Z©^°�Ý�±_ªX«²¬'³2­�à4Þ�ôeªg³IªXð
«¥¬kàGÞ^V;¢�CeETNI[ZJ$YO�0hLN2WbPU\eJLN¡� Y��0QG\"YoVg��JLsâ�HQGN2���I¶$û !M! ��n

µ óXó ·�}mne�HNIS"h$J��=h>":J$EG\dV
�wömè'¸@[ZJL tWb\U]jF2C"J���JL 0EG��JL 0Eg¸d[ZJL ^EG]tQT\dV �_ÜO±j°�Ý�¬'³`ªTÞ�¯=ªX«Z©^°�±_ªg«²¬'³`ªTßf¯�à4Þ"«Z©tßâáTV-îeÙ
� òM�¡è �M!x! �I¶$û¨�Gûy��n

µ óGþ ·�¼HNIWZha¥�JL\^\"JLsqEoKXVm��àG±Oíeß®°o«'°µì�Ý�¬zëgªT±�¬²V
�tF$n��=EGN2FIWb\d� YO��N�J$YIYoVe��JLs���QTNI�"VH¶oûgã¨�yn:�¥�2�0��� ú è þ ¶ ó è úgú ãXûgãGè
ãe�¥aUPU�U�2��aUadneòM�4è !yó n

µ ó�� ·��
JLF�JLN���Wb[bF�QG\dV�äXJ$ET\��
J$l^JLN�Y2JL\RVUEG\"l���EG\"Y�B�ET[ZYIJLN¡V��I}�C"J�¸UEXh$J$YOQGc:F2C"J�}RN2Wbè���JL 0EG�"JL 0ET]tQG\dV �M¯=ªX«Z©^°oð
±_ªg«²¬'³2­�¯=ªoëgª��L¬¥Þ"°�V��^Ê ó��Xþ è ó ò^¶��I¶$ûXû¨�g��n

µ ó ò4·��mE$xtWZl��~WbF�h2CeJL[b[kV�àR©^°
¯=ªoëT¬'³OàB¦kñ
ß®°;´gªoëtà4Þ0­oVX}@EGN�¤XSUWb\���SUPU[bWZh$EGF2WZQG\"YoVo��QGNIckQT[b�XJTV¡¼H\U]X[ZEG\"l;Vt¶$ûXûgã0ng�¥�2�0���
¶Lè'ãXûgû ! ¶oãGè ó ãTèB�X�

µ ó�! ·��mQGPdJLNIFM¼On���J$EG[ZJTVv���yJL[zc�è'�mJ$Y`Wb]X\UWb\U]�}@JLFIN�EG�"JL 0ET]tQG\"YoV �D¬²Þ)¼�[bs�Kt\���JLNI[ZJL�TETujaDEG\"lü}@QGuÎ�mQ0l0]tJLN�Y
�'J$l0WbF�QTN�Y���VÁàR©^°M¯=ªg«®©^°�±_ª$ëT¬k³�¬kªGÞÅªGÞ"ýõäq¬k°Iýõäqê¨�I�oß®°�Ý�Vfa"EG]yJ$YM¶X¶��¡è�¶ ó�! Vf��nl¥�n��
JLF�JLN�YoV�"@F�l;nbV���ETFIWZh2�"V
�=EXY2Y2EXhICySeY2Y2JLFIF�Y��2¶oûgûXûy��n

µ ó �4·���n��tF�JLWb\UC"EGS"YoV�¯=ªX«®©U°�±_ªX«¥¬k³IªGß�ï^Þ"ª�í^­�©UàT«Z­LV��mQ$xXJLNM��SUPU[bWZh$EGF2WZQG\"YoV
��\"hTV��~Wb\"J$QG[ZE0V���JLsö��QTNI��V�¶$ûXûXû^n
���2�0��� ú è � ã ! è �gú ûU¶ � èK�X��aUadn�¶��^¶�è�¶oãU¶Tn�����JLaUN2Wb\tF�QGcmET\�J$EGN2[bWZJLNrp� gc'QGN�l+J$l0WbFIWZQT\dVHQT\"JvQ4c�E=YIJLN2WZJ$Y�Q4c
N�JLaUNIWb\tF�Y�lUEGF2Wb\U]�c¥N�QGu ¶oûtò ú VtFIC"J�J$EGN2[bWZJLN�Q4c�s�CUWZhIC~lUQ�\"QGF�Wb\"hL[bS"lUJ�Wb\"hL[bS"lUJ�F2C"J��"JL 0ETFISUPRJTnâ�

÷t×1Ò�Ö�ØqÒ�Í

µ ó ãT·��OnU�+n"�tF�ET[b�XJLN¡Vf�2��l0xgJLNIF2WZYwWb\U]��=J$l0WbSUuÚQGNO}@Q$KTV �_å�nâ�"n^�
ETF�JL\tFq��Q^nR¶GV ûgû¨�yV útóXó n
µ ó ûT·���n^¸Hn^�OSUFIC"JLNIckQTN�l;V@�I}@Q$K0�^V^å�nâ�en0�
EGF�JL\tF���Q0n ó V ó�� òtV ã¨�gòtn
µ þXú ·���ny��ne�tC"JLuvJLF¡V:��¢�C"EG\U]tJ$ETPU[ZJ��OWZY`a^[ZE$K{��u�S"Y2JLuvJL\tFH�mJLxtWZh$JTV ��å�nâ�"n^�
EGF�JL\tF���Q0n ó V ! ãXã0V ã óGú n
µ þ ¶L·���no¼�no�mQG]yJLN�Y;JLF$n$EG[knbVR��¢�C"EG\U]tJ$ETP^[ZJ:�Ou�S"YIJLurJL\tF"��JLxyWZh$J$Y@EG\"l�F2C"J�"@Wb�gJTV ��å�nâ�"no�
EGF�JL\tFR��Q0n ó V ãgã þ VZ¶oûtòyn
µ þtó ·���N2WZYO�0EGN2WZl�V
�I¸UQG[ZlUETP^[ZJ��tFIN2S"hLFISUN�JTV ��å�nâ�enU�fETF�JL\yF���Q^n þ V û !tó V ãU¶ ! �käTS^\"J�¶¡òyV@¶oûf� ! ��n
µ þXþ ·��tF�JLs�EGN2FX":EGuM[ZJ$JTVq�`�=JLFIC"Q0l�QGcquvET�tWb\U]�E�C"JL 0ET�eJL ^EG]tQT\dV �jå�nâ�en��
EGF�JL\tF���Q^n � V ó��gú V ãtòTã~�'��J$h$JLu�PdJLN

óTþ VR¶$ûXã ú ��n
µ þM� ·��mQGSU]X[ZEgY���n^¼�\U]tJL[kV
�w�HSeº$ºL[ZJOETu�SeY2JLurJL\tF�lUJLxtWZh$JTV ��å�nâ�"n^�
EGF�JL\tF���Q0n � V0� þ òtV � ¶$ãr�k�OaUNIWb[�òtVd¶oûXãgãt��n

¶ !


