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

132547698!:!;=<
2
>?4*@BAC<D2
AE>GF�H
IKJ�LNMPORQTS�J!U?QWVPXDYZM7Q\[NJ�S]M7QT^`_!a�M&UNb�c?QTM&Q\^daeQT^`_!a�f
g
UE^`hPJ!OTa\^iQej]VPXDYZMPaTa\Mk_l[?m=aRJ�QRQTaWM&Q�n#So[EJ�OlaeQpf

n
So[EJ�OlaRQ!fNY0nrqNs!qkqPt7uwv?xEspxEf
yEzP{G|EzG}C~?����zk�?|W�w�&��zN�G�5�R}k�P�

���K�k�C�E�����

��J�bCJpa\_�O\^`��JZM�_�VkSoLEmCQ\J!O+a\jCaeQTJ�S�Q\[NM&Q�a\jGUkQT[EJ�u
a\^��!J!aoM0OTJ!a\L�VPUNa\^�hkJ+MPUNb�a\J�UNa\^�Q\^`hPJ�VPOl_l[EJ!aRQ\OlM&��MP_�u
_�VPSoLNM&UN^�SoJ�U?Q�Q\V�M���^`hPJ�S3mNa\^d_�^dM&U�^`U�MZLE^`J!_�J+VPX
UEVkUCuw^�SoLEOTV7hG^`a\J!b�S'mNaR^d_&�¡ W[EJ¢a\jCaeQTJ�S£VPX+_�VkS'u
L�Vka\J!b�V&X
QT[EOTJ�J _�VkS�L�VPUNJ�U?QTa�¤\¥�^`aRQ\J!U¦f §�¤\n
U?QT^`_�^iu
LNM&Q\Jp§�M&U=b¨¤TcGjGU?Q\[NJ!a\^��!JP� §£¥¦^daeQTJ�U©MPUNM&�`jG��J!a*Q\[EJ
a\VP�`VP^daeQpª a�Mk_�VkmNaeQT^`_«a\^�¬kUNM&�¦MPUNb+J!aRQ\^`SoM&Q\Jpa�UEV&QTJ­VPUCu
a\J�Q«Q\^`SoJ!a«mNa\^`UE¬�M�[E^dbEbCJ!U�YZM&OT®PV7h�SoVGbEJ��¯��cGjGUCu
QT[EJ!a\^��!J+LN�`M�jCa�MZLEOTJ�OTJ!_�VPOlbCJ!b�MPmNbC^`V0°N�`J��NMP_l®�M7Q
h7M&OT^dM&�E�`J0OlM7Q\J�mNa\^�UE¬¢M�LE[=MPa\JZhPVC_�VGbEJ�Op�±n
U?QT^`_�^iu
LNM&Q\J­_�OTJ!M&Q\Jpa�M�²WM�jkJ!a\^`MPU*UEJ�Qe³�VPOT®oQ\[=M7Q
SoJ!bC^dM7QTJ!a
��J�Qe³�J�J!U´¥�^`aRQ\J!U�MPUNb�cGjGUkQT[EJ!a\^`��JP�µ W[EJ�a\jCaeQTJ�S
[NMka3MZ��JpM&OTUE^�UN¬ LE[NMPa\JPf¶MPUNM&�`VP¬kVPmNa·QTV�M0a\J�OT^`J!a�VPX
OTJ�[EJpM&Ola\MP�`a!f¸^`U�³�[N^`_l[�SoVGbEJ��¶LNMPOTMPSoJ�Q\J!OTaKX¹VkO­Q\[EJ
UEJ�Qe³ºVkO\®�M&OTJ]J!aRQ\^`S]M7Q\Jpb�X¹O\VkS/QTOTMP^�UN^�UE¬0bNM7QTMN��»¼U
L�J�O\X¹VPOTS]M&UN_�JPfWQ\[NJ�a\jCaeQTJ�S½aRjGU?Q\[NJ!a\^��!J!aBQ\[EJ�S3mCu
a\^`_!M&�Wa\_�VPOTJPf
Q\[NJBQTOTMP^�UE^`UE¬ZbNM7QTMNf¶M&UNb�Q\[EJ�VPUEu¯�`^�UNJ
MPUNM&�`jCaR^da�V&X3QT[EJ�a\VP�`VP^daeQpª a�MP_�VPmNaRQ\^d_¾aR^`¬PU=M&�«mNa\^�UE¬
M�LEOT^`UN_�^`LE�`J!b¾bCJ!_�^`a\^`VPUCuwS]M&®G^�UN¬+J!UE¬P^`UEJPf
�NMkaRJpbZVkU
QT[EJ�²WM�jkJ!a\^`MPU¢UNJ�Qe³�VPOT®��¿n/�`^`hPJ�bEJ�SoVPUNaRQ\OlM7QT^�VkU
³�^`���N�=JW¬P^`hPJ!U'm=aR^`UE¬KQ\[EJ
MPO\^dM�À Á¶Â�ÃCÁ9Ä7Å]Ä7Æ�Ç3À ÁÈÅ�Á
X¹OTVPS�É¶mN_!_�^`UE^¯ª a5VPL�J�OlM#Ê�Ä
ËKÇ!ÃWÌÍ Å Í f&O\J!UNbCJ!O\Jpb«³�^iQT[
M'X¹mE�`��VkOT_l[EJpaeQTOTMP��Mk_�_�VPSoLNM&UN^�SoJ�U?Qp�

Î ÏkÐ �C�EÑ�Ò#Ó#���EÔRÑ Ð

Y mNa\^d_�M&�EMk_�_�VPSoLNM&UN^�SoJ�U?Q�aRjCaRQ\J!SoaDJ!S3mE�dM7QTJ�Q\[EJWQlMPa\®­Q\[NM&Q¶M
[GmES]M&U'S3mNa\^`_!M&�CMP_!_�VkS�L=M&UE^daeQDL�J�O\X¹VPOTSoa!Õ�a\mELELE�`jG^�UN¬·M·So^`aTaRu
^`UE¬BS'mNaR^d_�MP�5L=M&O\Q#VPO·LNM&O\QTa!f�¬PJ�UNJ�OlM7Q\Jpb�^�U�O\JpM&��Q\^`S�JkfÖ^�U�O\J�u
a\L=VkUNaRJ
Q\V�QT[EJKa\VPmNUNb]^`UELEmCQ�X¹O\VkS¿M3��^`hPJ#S3mNa\^`_�^`MPU¦��n#aº³�^iQT[
Q\[NJ·[GmES]MPUBS3m=aR^d_�^dM&U¦fGQT[EJ«MP_�_�VPSoLNMPUE^�SoJ!UkQ�a\jGaRQ\J!S×aR[NVPmE�db
��J#ØNJ�ÙC^��E�`JPfGOTJ!a\L=VkUNa\^�hkJPfGM&�E�`J#QTV3�`J!MPO\U]X¹OTVPS¨J�ÙEM&SoLE�`J!a!f?MPUNb
�EOT^�UN¬oMoa\J�UNa\J«V&XDS3mNa\^d_�M&�`^�Qej]Q\V�Q\[NJ«QTMPa\®Ö�
»¼UÚs!ÛkÜ&vNf·IKMPUEUEJ!O\��J�OT¬Nª a�LE^�VkUEJ�J!O\^`UE¬�³�VPOT®ÞÝ vPß��EmE^`�iQ X¹OTVPS
¤R³�[NVP�`J¾_���VPQ\[N§�MPU�Mk_�_�VPSoLNM&UN^�SoJ�U?Q0a\jGaRQ\J!S"³�^�Q\[EVkmCQ0Q\[NJ
àáDâkãåä�æ
ç!èeé�ä¼ê?ëkëCç!è¼ìeí�î�ï7ð�ñWòkó�ô!èRõ�ö7ìº÷¼÷wò&øúùPû!û�ü�ý�þpÿ��

��J�UEJ�°EQ­V&XºOTJ!MP�iu¯Q\^`SoJ'bC^`¬P^�QTMP��M&mNbC^`V�^�UELNmCQ­VPO­aRVkLE[E^daeQT^`_!M7QTJ!b
M&m=bC^�V¿aRjGU?Q\[NJ!a\^`a¢[NMPOTbC³WM&OTJP� cG^`¬PUE^�°=_!M&U?Q¢^`SoLEOTV7hPJ�SoJ!UkQla
³�J�OTJBbCJ�hkJ��`VPL�J!b¾^`U©Ý xpß¯f
Ý Ü�ßwf
Ý Û&ß � ^�U�QT[EJB�dM7Q\Q\J!O�Qe³�V��·O\mN�E�
M&U=b�I·M&UEUNJ�UG�=J!O\¬ bCJ!SoVPUNaRQ\OlM7QTJoMPU¾^�SoLEOTJ!aTaR^`hPJoa\jGaRQ\J!S�X¹VkO
Q\[NJ
Q\[NJ·_l[NMP���`J�UN¬P^`UE¬«QTMkaR®oV&X¦hkVC_�M&��MP_!_�VPSoLNMPUE^`S�J!U?Q!���#Q\[EJ!O
UEVPQTM&�N��J¶J���VkORQla�MPO\J
	�J!OT_�V?JKÝispÜ�ß¯f�	�J!OT_�V?JºM&UNb�É�mN_l®PJ�QRQTJPfGÝispÛ�ß¯f
²WM&^`OTb Ýis�ß¯���KmEOoV7³�U�³�VPOT®Öf#Ýis�xpßwfKÝ�s�v&ßwfKÝ�s�
7ß¯f�X¹mEORQT[EJ�Ola�Q\[NJ
_�MPmNa\JBV&X·MP_�_�VPSoLNMPUE^�SoJ!UkQoaRjCaRQ\J!Soa3Q\[NO\VkmE¬P[�^iQla'J!SoLE[NMPa\^da
VPU�LEOTVP�=M&�E^`��^daRQ\^d_�S�VCbCJ!��^`UE¬�MPUNb�S]MP_l[E^`UEJ �`J!M&OTUE^`UE¬N�´ÉDJ�O\u
[NMPLNaÖQ\[NJ¶SoVkaRQ�aR^`¬PUE^�°=_!M&U?Q�MPbCh7MPUkQlM&¬kJ
VPXkQT[EJ¶S]MP_l[N^�UEJ��`J!MPO\UEu
^`UE¬­M&LELEOTVkMk_l[3^da
Q\[EJ
MP�E^`��^�Qej�QTV«MPmCQ\VkS]M7Q\^d_�MP���`j0¤\��JpM&OTUN§�X¹OTVPS
bEM&QTM
J�ÙEM&SoLE�`J!a!�¦»¼U�LNMPORQT^`_�mE�`MPO!fpQT[EJ�mNa\J�VPXNM
[E^dbEbCJ!U3Y0MPO\®kV7h
SoVCbCJ��da�M&�`��V7³
aDMPUoMk_�_�VPSoLNM&UN^�SoJ�U?Q�aRjCaRQ\J!SrQ\V­�`J!MPO\U3Q\V­��J�QRu
Q\J!O+¤\[EJ!MPOT§�QT[EJ'a\VP�`VP^daRQ!�
»¼UZMkbEbC^�Q\^`VPU¦f�LEOTVP�NMP�E^`��^daeQT^`_�S�VCbCJ!�iu
^`UE¬KVPX=S'mNaR^d_�MP�GL=J!ORX¹VkO\S]M&U=_�J�LEO\V7hG^dbCJ!a
MK¬PJ�UNJ�OT^`_�X¹OTMPSoJ�³�VPOT®
^`U�³�[E^`_l[�S'mNa\^`_!M&�¶^`U?Q\J�OTLEOTJ�QlM7Q\^`VPU�_!M&U¾�=JB��JpM&OTUEJ!b¾M&U=b¾^�UCu
_�VkO\L�VPOlM7QTJ!b¸�
Y V?aeQ«MP_�_�VPSoLNMPUE^�SoJ!UkQ·aRjCaRQ\J�S]a!f�MPUNb0MP���D_�^�Q\JpbZM&��V7hPJkf=_�O\J�u
M7QTJ�Q\[NJ#M&mNbE^�V3Mk_�_�VPSoLNM&UN^�SoJ�U?Q�QT[EO\VkmE¬P[]M�a\LNMPOTa\J
aRJ��?mEJ�UN_�J
V&X�¤T_�VPSoS]M&U=bEa\§KQT[NM7Qº_�VPU?Q\OTVP�=M�_�VkS�LNmCQ\J!O�aRVkmEUNb]a\jGUkQT[EJ!a\^da
J�UN¬P^`UEJ�VPO�bEJ!bC^d_�M&Q\J!b]MPmNbC^`V­[NM&OlbC³WM&OTJP���NVPO¶^`UNaRQTMPUN_�Jkf?Y »eIK»
^da
M#UNM7QTmEOlM&�¯f7L=VkLEmE�dM&Opf&M&UNb­J��*_�^`J�U?Q
LNO\VPQ\VC_�Vk�PX¹VkO
OTJ�LNO\JpaRJ!UkQ\u
^`UE¬�M&UNb _�O\JpM7QT^�UE¬�Mk_�_�VkSoLNM&UE^`SoJ�U?QTa!�´cCVPSoJ ^�U=aeQTO\mESoJ!UkQla�f
a\mN_l[*MPa�LE��m=_l®PJ!b]aRQ\OT^`UE¬�^`UNaeQTO\mNS�J!U?QTa!fPQT[EJ#LE^dM&UNVNfkMPUNb]VPQ\[EJ!O
L�J�Ol_�mNaTaR^`VPU�^`UNaRQ\OTmESoJ�U?QTa�_�M&Ur��J�OTJ!MkaRVkUNM&�E�`j OTJ�LEOTVCbCmN_�J!b
Q\[NO\VkmE¬P[�QT[EJ�_!M&O\Q\VGVPUCuw�`^�®kJ�L=J!ORX¹VkO\S]M&U=_�J�bCJpa\_�O\^`LCQT^�VkUNa0M7XÈu
X¹VPOlbCJpb'�GjoY »eIK»��kY0MPU?j'V&QT[EJ�O¶^`UNaRQ\OTmESoJ�U?QTa!fP[NV7³ºJ!hPJ�Opf&a\mN_l[
MPa�Q\[EJ'³ºVGVCbC³�^`UNbEa!fE�EOlMPaTa�f�aeQTO\^`UE¬ka!fNMPUNb�hPVk^`_�JPfN_�VPU?Q\^`UGmNM&�`��j
h7M&OTj M��dM&OT¬PJ0UGmES'�=J!O�VPX3_�VkmELE�`J!b©M&QRQTO\^`�EmCQTJ!a�bCmEOT^�UE¬�Q\[NJ
J�hkVP�`mCQ\^`VPU VPX¶J!Mk_l[�UNV&Q\J'VPOKLE[EOlMPa\JP��� [E^`��J3Q\[EJ�aRL=M&OlaRJ�OTJ�LEu
OTJ!a\J�U?QTM&Q\^`VPU�V&X�Y »eI#»W^da
_�J!ORQlM&^`UE�`jBM&LEL�J!MP��^`UE¬oX¹VkO#MP_!_�VPSoLNM&u
UE^`SoJ�U?QºM&LNLE��^d_�M&Q\^`VPUNa!f&QT[EJ#Y »eIK»wu¼_�VPU?QTO\Vk���dM&�E�`J
_�VkmEU?Q\J!O\LNMPORQla
V&X�Mk_�VkmNaeQT^`_�^�UNaRQ\OTmESoJ�U?Qla
¬PJ!UEJ�OlM&�`�`j+a\VPmEUNbZaRVkS�J!³�[NM7Q·aeQTJ�O\u
^`��JkfNM&UNb+mEUN_�VPUGhG^�U=_�^`UE¬N�
��J#bCJ!aT_�OT^`�=J�[EJ!O\JKM«UEJ�³ bC^`O\Jp_�QT^�VkU�^`U]VPmNO¶³ºVkO\®3VPU]S3m=aR^d_�MP�
MP_!_�VkS�L=M&UE^`SoJ�U?Q�a\jCaeQTJ�S]a�ÕD³�JKa\jGUkQT[EJ!a\^`��J«M&mNbC^`V3VkmCQ\LNmCQ��Gj
LE�dM�jG^�UE¬��NMk_l®BM&U�M&mNbE^�VoOTJ!_�VkOTbE^�UE¬oM7Q�h7M&OT^dM&�E�`J«OTM&Q\JP�D»¼U bCVPu
^`UE¬·a\VNf�QT[EJWaRjCaRQ\J�SÞ_!M&LCQTmEOTJ!aDM#S'mN_l[3�NO\V?MPbCJ!O�OlM&UE¬kJ�V&XNQ\VPUNJ
_�Vk��VkO
MPUNb�^`U?Q\J!O\LEOTJ�QT^�hkJ�UGmNMPUN_�Jº³�[E^��`JWL=V?aR^`UE¬·MKa\^�¬kUE^�°=_�MPUkQT��j



SoVPOTJ'bCJ!S]M&UNbC^`UE¬�_�VPSoLEmEQTM7QT^�VkUNM&��_l[NMP���`J�UN¬PJP���KmEO«_�mEOTOTJ�U?Q
J��ÖVPO\Q
^`UkQTJ�OlaRJp_�Qla�Q\[NM&Q
V&X���M&UEV=fE¥¦VkaT_�V?a�fE²�VkUNMPbEMNfEbCJ�²�VGJ�Opf
M&U=b0cGJ�OTOTM�Ý t7ßwf5Ý�s!q�ßwfDÝ �pßDM&UNb�QT[EJ�OTJ�X¹J!O\J!UN_�JpaWQ\[EJ!O\J!^�U�fN³�[E^d_l[
�EmE^`�dbEa*M¾aRjCaRQ\J!S X¹VPO]OTJ!MP�iu¯Q\^`SoJ�S�VkO\LN[E^�UN¬�VPX·hkVC_�M&�W^`UELEmCQ
X¹VPOoM ®7M&OlM&Vk®PJ*a\jCaeQTJ�S���²�V&QT[�a\jGaRQ\J!S]a�L�J�O\X¹VPOTS OTJ!MP�iu¯Q\^`SoJ
S]M7Ql_l[E^�UN¬ V&X�M&mNbC^`V ^`UELEmCQ�mNaR^`UE¬��KY0Y0a � �=VPQ\[�a\j?U?QT[EJ!a\^��!J
OTJ!M&��u¯Q\^`S�JKM&mNbC^`V­VPmEQ\LEmCQºQ\[NM&Q�bCJ!L=J!UNbEaºVPUoQT[EJ#M&m=bC^�V3^�UELNmCQ �
M&U=b¾�=VPQ\[�a\[NM&OTJ*M hG^�O\Q\m=M&��u¯OTJ!MP��^�Qej?u¯�`^�®kJ'SoVCbCJ!�¶X¹VPO3^�SoLEOTV7h?u
^`UE¬ M+L�J�Ola\VPU¦ª a·S3mNa\^`_!M&�DJ�ÙCL�J�OT^�J!UN_�Jk�o� [E^��`J]aR[=M&OT^�UE¬+Q\[NJ!a\J
_�VkSoS�VkUoQ\OlM&^�QTa!fPQT[EJKMPLELEOTVkMk_l[EJ!a
QT[EJ�U�bC^�hkJ�OT¬PJWQTV3aRJ!O\hkJ�Q\[NJ
bC^da\a\^`S�^`�dM&O�UNM&Q\mEOTJ!aWVPX�Q\[NJ«Qe³ºV]M&LNLE��^d_�M&Q\^`VPUNa!��KmEO�aRjCaRQ\J!S�^da�_�VkS�L�Vka\J!b�VPX�Q\[NO\J!J�_�VkSoL=VkUEJ�U?QTa+³�J�_�MP���
¤\¥�^`aRQ\J!U¦f §¾¤\n
U?QT^`_�^�LNM&Q\Jkf §oM&U=b�¤TcGjGU?Q\[EJpaR^`��Jk� §¾¥�^`aRQ\J!U�Q\OlMP_l®Ca
Q\[NJ'a\VP�`VP^daeQpª aWLEOTVP¬kO\Jpa\a�QT[EOTVPmE¬k[�Q\[EJ�S'mNa\^`_!M&�5aT_�VkO\J«�Gj�M&UNM&u
�`j?�!^�UN¬'QT[EJ�a\VP�`VP^daeQpª a�bC^`¬P^�Q\^`��Jpb+Mk_�VkmNaeQT^`_«a\^�¬kUNM&�¯�
��aTaRJ!U?Q\^dM&�`��jkf
¥¦^daRQ\J�U©LEO\V7hG^dbCJ!aBM�O\mNUEUE^`UE¬�_�VkSoS�J!U?QTM&OTj¢VPU�Q\[N^`a�aR^`¬PU=M&�¯f
^dbCJ�U?Q\^�X¹jG^�UN¬+QT^�SoJpa�M7Q­³�[E^d_l[�a\VP�`V�UEV&QTJ'VkUNaRJ�QTa«VC_�_�mEOla�f¦MPUNb
bCJ!��^`hPJ!O\^`UE¬­QT[EJ!a\J
QT^�SoJ!a�³�^�Q\[+h�MPO\^dM&�N��J
�dM7QTJ�UN_�jP�� W[EJ·_�VPS'�E^�u
UNM&Q\^`VPU¾V&X
MP_!_�mEOlMP_�jPf�_�VPSoLEmCQlM7QT^�VkUNM&�¶J��*_�^`J�UN_�jPfDM&UNb�MPmCQ\VPu
S]M7QT^`_�QTOTMP^�UNMP�E^`��^�Qej�LEOTV7hG^`bCJpb3�Gj3Q\[EJ�[E^dbEbCJ!U]Y0M&OT®PV7h­SoVCbCJ��� �KY0Y��
X¹OTMPSoJ�³�VPOT®BS]M&®kJ!a��KY0Y0aK³ºJ!����u¼aRmE^�Q\Jpb�Q\VBQ\[EJ�bCJ�u
S]M&UNbNa+VPX'¥¦^daRQ\J�U���n SoVPOTJ�bCJ�QTM&^`�`J!b´bCJ!aT_�OT^�LEQ\^`VPU VPX3Q\[NJ�#YZY�M&LNLEO\V?MP_l[¾QTVZQT[E^`a�LEOTVP�N��J!S ^da�¬P^`hPJ!U�^�U´Ýispt�ßw�� W[E^`a
M&LNLEO\V?MP_l[*a\[NM&OTJ!a¶Q\[EJ«_�VkSoS�VkU �#YZY�X¹OlM&SoJ�³�VPOT®3³�^�Q\[+Q\[NJ
aT_�VPOTJ�u¯X¹VP�`�`V7³�^�UE¬¢³�VPOT® V&X!�KOT^�V=f«IKJ!_l[NJ��`��Jkf'cC_l[G³�MPO\�kf]Ýis��pß¯f
Ý�sPs�ßw�
 W[EJ3Mk_�QTmNM&��MPmNbC^`V*aRjGU?Q\[NJ!a\^`a�^da#Mk_�_�VPSoLE�`^`a\[EJ!b��GjBVkmEOKcGjGUCu
Q\[NJ!a\^��!J�SoVGbEmE��J3Q\[EOTVPmN¬P[�Q\[NJ3_��dMPaTaR^d_#"NÃEÄ�$ Í&% Ç�'TÇ�(7ÁÈÆ*)­QTJ!_l[Cu
UE^+�?mEJ�Ý ,�ß¯f«Ý 
7ß¯���NVPOoVPmEO]LNmEO\L�Vka\J!a!f¶QT[EJ�LE[NMkaRJ�hPVC_�VGbEJ�Oo^`a
M&U�M&�`¬PVPOT^�Q\[ES J�UNMP�E�`^�UE¬+h7M&OT^`MP�E��J�u¯OlM7QTJ­LE�dM�j?^`UE¬*VPX�M&UZMPmNbC^`V
°N�`J]³�^iQT[EVPmEQ«^`U?Q\OTVCbCmN_�^`UE¬�LE^�QT_l[�bC^daeQTVPO\Q\^`VPUNa!�o W[EJ*cGjGUkQT[EJ�u
a\^��!J�S�VCbCmN��JK^`a¶bEO\^`hPJ!U��GjoM­aRJ��?mEJ�UN_�J�V&X¸�`VG_!M&�Na\jGUN_l[EOTVPUE^`�!M&u
Q\^`VPU�¬PV?M&�da�³�[N^`_l[�¬PmE^dbCJ·Q\[NJ«a\jGU?Q\[EJpaR^da���^`®PJ­M'Q\OlM&^`�ÖV&X5�NO\JpMPb
_�OTmES'�Na��
 W[EJ3a\J��?mEJ!UN_�J­VPX
�`VC_�MP�¦¬PV?M&�daW^`a
Q\[EJ�LNO\VCbCmN_�Q
V&XDQ\[NJ3n
U?Q\^d_�u
^`LNM7QTJ*SoVGbEmE��JB³�[E^`_l[�SoJpbC^`M&Q\Jpa���J�Qe³�J�J�U�¥�^`aRQ\J!U�M&UNb�cGjGUCu
Q\[NJ!a\^��!JP�o W[EJo[EJ!MPORQ«V&XWn
U?Q\^d_�^`LNM7QTJo^`a­M�²WM�jPJpaR^dM&U UEJ�Qe³ºVkO\®
_�VkUNa\^`aRQ\^`UE¬�V&X�[GmEUNbEO\JpbEa�V&X-�«MPmNa\a\^dM&UBOlM&U=bCVPSÚh7M&OT^`MP�E�`J!aº^�UCu
_��`mNbC^`UE¬��=VPQ\[¢VP�Na\J�OTh7M&�E�`J.�km=M&U?Q\^�Q\^`J!a!f�a\mN_l[�Mka'UNV&Q\J�VPU=aRJ�Q
Q\^`SoJ!a!f?MPUNb]mEUNVP�Na\J�OTh7M&�E�`J/�?mNM&U?Q\^�Q\^`J!a!fGaRmN_l[*Mka¶�`VC_�M&�NQ\J!S�L�VN�
 W[EJ«UEJ�Qe³ºVkO\®*_!M&U��=J«QTOTMP^�UEJpb+bEmEO\^`UE¬]M�O\J![EJ!MPOTaTM&��LE[NMkaRJ·QTV
SoVCbCJ��W��V&Q\[�Q\[NJ�a\VP�`VP^daeQpª a�M&U=b�MP_!_�VkS�L=M&UE^daeQpª a3^�U?QTJ�OTLEO\J�QTM&u
Q\^`VPU=a
V&X�MBaRL�J!_�^i°=_3LE^`J!_�J3V&X¶S3m=aR^d_&�
 W[E^daKS�VCbCJ!��QT[EJ�U�_�VPUEu
aRQ\^�Q\mCQTJ!a�QT[EJ3�=MP_l®G�=VkUEJ­V&X�M]LEOT^`UN_�^`LE�`J!b10 Í Ä325476úÁÈÅ Í bCJp_�^daR^`VPUEu
S]M&®G^`UE¬ZJ!UE¬P^`UEJBm=aRJpb�^`U��`^�hkJBL�J�O\X¹VPOTSoMPUN_�JBX¹VPOoa\_l[NJ!bCmE�`^`UE¬
S3m=aR^d_�MP��J!hPJ!UkQla���n SoVPOTJ�bCJ�QlM&^`��Jpb�Q\OTJ!M&Q\SoJ�U?Q]V&XKVPmEO]M&LEu
LEOTVkMk_l[*Q\VoQT[E^daWLEO\Vk�E�`J�S ^daW¬P^`hPJ!U+^`U�Ýis�xpß�M&U=b�Ý�s�
7ß¯�
8 9 ÔR�k�;: Ð
 5VoX¹VP�`��V7³´M]aRVk��Vk^`aRQ!fCVkUEJ«S3mNaRQ�°NOlaeQ
[EJpM&OWQT[EJ3a\VP�`VP^daeQ � ¤\¥¦^daRu
Q\J!UN§+^`a#Q\[EJo_�VkSoL=VkUEJ�U?Q«V&X�VkmEO·a\jCaeQTJ�S Q\[=M7Q­MP_�_�VPSoLE�`^`a\[EJpa

attack sust sustsust

restrest

1 q

p

q
q

p p

pc

p(1-c) p(1-c)

pc

q q. . .

. . .

n states

�
^�¬kmEOTJZsPÕ*n Y0MPO\®kV7hZSoVCbCJ��ºX¹VPOoM0UEVPQ\J�M&�`��V7³�^`UE¬ZMPU�VPLEu
Q\^`VPU=M&�¦a\^��`J�UN_�J�M7QWQ\[NJ­J�UNb¸�

Q\[N^`aWQlMPa\®Ö�
��Jº��J�¬k^�U��Gj«bE^�hG^dbC^�UN¬KVkmEO�MP_�VkmNaRQ\^d_�a\^�¬kUNM&�?^�U?QTV·M·_�Vk���`J!_�Q\^`VPU
V&X=< ¤TaRUNMPLNa\[EV&Qla\§#VPO«¤eX¹OlM&SoJ!a!� §�»¼U'VkmEO
_�mEOTO\J!UkQ�a\jGaRQ\J!SrQ\[NJ
MP_�VPmNaRQ\^d_#a\^`¬PUNMP��^daWa\MPSoLE��JpbBM&QWÜ?>@�
�·³�^iQT[�M3X¹OlM&SoJ·a\^`��J·V&X�PxA
BaTM&SoLE�`J!aK��JpMPbC^`UE¬+Q\V�M&��VPmCQ­tEs3X¹OTMPSoJ!a·L=J!O­aRJp_�VPU=b¸�­»¼U
M&U=M&�`j?�!^�UN¬­Q\[EJ«MP_�VPmNaRQ\^d_#a\^`¬PUNMP�úf?³ºJ«a\J�J�®�QTV3�dM&��J��ÖJ!Mk_l[BbEM7QlM
X¹OlM&SoJ3³�^�Q\[�M&UZMPLELEOTVPLEOT^`M&Q\J3aT_�VkO\J3L=V?aR^�Q\^`VPU¦�·��J'��J�¬k^�U0�Gj
bCJpa\_�O\^`�E^`UE¬�Q\[EJ­�dM&��J��¸LEOTVC_�Jpa\a!��EVkO#JpMP_l[ UEVPQ\J�^`U Q\[NJ'a\VP�`V*LNM&O\Q#³�J3�EmN^��db0M*a\S]M&�`�5Y0MPO\®kV7h
SoVCbCJ��«³�^�Q\[ aRQTM&Q\Jpa+Mka\a\VC_�^dM7Q\Jpb ³�^�Q\[©h7MPO\^`VPmNaBL=VkORQT^�VkUNa+V&X
Q\[NJ0UEV&QTJZa\mN_l[ MPa�¤TM7QRQlMP_l®C§¾M&UNbÚ¤TaRm=aeQlM&^`UN§�MPa]^`U��
^�¬=�
sP�
��J0mNa\J h�MPO\^`VPm=a]¬POlM&LE[�Q\VkL=Vk��Vk¬P^`J!a�X¹VkOBbC^B��J!O\J!UkQ+®?^`UNbEa*V&X
UEVPQ\J!a!f5a\mN_l[¾MPa­a\[EVPO\Q­UEV&QTJ!a!f��`VPUE¬�UEVPQ\Jpa�f5O\JpaeQla�f¸QTO\^`�`�`a!f5MPUNb
OTJ!M&O\Q\^d_�mN�`M&Q\^`VPUNa!�C�#V7³ºJ!hPJ�OpfWM&�`�
V&X­VPmNO*SoVGbEJ��da*[NM�hkJ�Q\mEUCu
M&�N��J�L=M&OlM&SoJ�QTJ�Ola�Q\[NM&QK_�VkUkQTO\Vk�¸Q\[NJ���J!UE¬&QT[0bC^daeQTO\^`�EmCQT^�VkU � ^`U
X¹OlM&SoJ!aD�5V&X�Q\[EJ
UNV&Q\Jk�-�
^`¬N�Es�a\[EV7³
a�M·SoVGbEJ��CX¹VkO�M·UEV&QTJWQ\[NM&Q
^da·X¹VP�`��V7³�J!bZ�?j�M&U�VPLCQT^�VkUNM&�¶a\^��`J�U=_�JPf5MPa·³ºVkmE�dbZ��J]J�UN_�VPmEUEu
Q\J!O\JpbB^�XDQ\[EJ­UNV&Q\J«^da�LE�dM�jPJpbE$F6wÄG'D'TÄ�6wÇ·VkO�^iX
Q\[NJ­LE�`M�jkJ�O�QTMP®PJpa
M­�EOTJ!M&Q\[oVPOºS]M&®PJpa¶M&U]J�ÙCLEO\Jpa\a\^`hPJWLNM&m=aRJk�
 W[EJ·aRJ!�iXÈuw�`V?VkLNa�^`U
Q\[NJ'¬kOTMPLE[ZM&�`�`V7³´m=a#QTVBSoVCbCJ��DVPXºM*h7M&OT^`J�Qej�V&X¶UEVPQ\J���J!UE¬&QT[
bC^daeQTO\^`�EmCQT^�VkUNaWmNa\^�UN¬�Moa\SoMP���¸_�VP�`��Jp_�Q\^`VPU�V&X
aeQlM7Q\JpaW�GjB_l[EVGVkaRu
^`UE¬�MPLELEOTVPLEOT^dM7Q\J#Q\OlM&UNa\^�Q\^`VPU�LEO\Vk�NM&�N^��`^iQT^�Jpa��
��J«_l[NVka\JKLEOTVP�Eu
M&�N^��`^iQT^�Jpa�aRV·QT[NM7Q�QT[EJ�^`bEJ!M&�`^`��J!b'UEVPQ\JW��J!UE¬&QT[]bC^`aRQ\OT^`�EmCQ\^`VPU=aDV&X
Q\[NJKSoVCbCJ���S]M7Ql_l[*Q\[NJKJ!S�LN^�OT^`_!M&�=UEV&QTJK�`J�UE¬PQ\[BbE^`aRQ\OT^��NmCQ\^`VPUNa
VP�=aRJ!O\hkJ!b�X¹OTVPS LNMPaRQ*L=J!ORX¹VkO\S]MPUN_�Jpa��¢��J0_�O\JpM7QTJ�M�SoVCbCJ��
X¹VPO�J!Mk_l[Ba\VP�`V3UEVPQ\J#^`U*QT[EJ«a\_�VPOTJPfGaRmN_l[�MPa�Q\[EJ·VPUNJ#V&X-�5^`¬N��sPf
M&U=bZ_l[NMP^�U QT[EJ�S�Q\VP¬kJ�QT[EJ�O·^�U���J�XÈQRu¯Q\VPu¯OT^�¬k[?Q#X9MPa\[E^`VPU QTV+LNO\VPu
bCmN_�J]Q\[NJB[E^dbEbCJ!U��`MP�=J!�úf
VPO�aeQlM7QTJPf
LEO\VC_�J!aTa«X¹VPO'VPmEOH�KY0Y��
��J�³�O\^�Q\JJI K�LMI&NAL�O�O�O�LMIQP¢X¹VPODQ\[NJ
aeQlM7Q\J�LNO\VC_�Jpa\a
³�[EJ!O\JJIQR
^da�Q\[NJ'aRQTM7QTJ�hG^`a\^�Q\J!b0^�U�QT[EJHSÖQT[ X¹OTMPSoJP�TI K�LMI&N�L�O�O�O�LMI&P ^`a
MoY0M&OT®PV7h*_l[=M&^`U¦�
 W[EJ·aeQlM7Q\JKLEOTVG_�J!aTa�fGI K�LUIQNAL�O�O�O�LMI&P3fG^`a!fkVPX�_�VkmEOTa\JPf?UEVPQºVP�Eu
a\J�OTh�MP�E�`JP�WV
M7QT[EJ�Opf¶³�JBVk�NaRJ!O\hkJ*QT[EJ�Mk_�VkmNaeQT^`_*X¹OTMPSoJ�bEM&QTMN��EVkO
J!Mk_l[�X¹OTMPSoJPfXS�Y±sGLZ�[L�O�O�Oif�³ºJ�_�VPSoLEmCQTJ'M�X¹JpM7Q\mNO\J�hkJ!_�u
Q\VkO
bCJ!aT_�OT^`�E^�UN¬'QT[EJ��`VC_�M&�¦_�VPU?Q\J!U?Q
V&X�QT[EJ3Mk_�VPm=aeQT^`_«a\^�¬kUNM&�¸^`U
Q\[=M7Q·X¹OTMPS�Jkf]\ R �'Y VkaRQKVPX¶Q\[EJ]_�VPSoL=VkUEJ�U?Qla#VPX¶Q\[EJohkJ!_�QTVPOla^ \ R`_ M&OTJ]SoJ!MkaRmEOTJ�SoJ!UkQla­bCJ�OT^`hPJ!b�X¹OTVPS/Q\[EJ]°=UE^iQTJ �EVkmEOT^�J!O
Q\OlM&U=aeX¹VkO\S�V&X­QT[EJZX¹OlM&SoJ�bEM7QlMEf
mNa\J�X¹mN�KX¹VkO+bC^daRQ\^`UE¬PmE^da\[E^�UN¬
h7M&OT^�VkmNa]LE^�QT_l[©[?jGL�V&QT[EJ!a\J!a!�a�#Q\[EJ!O+_�VkSoL=VkUEJ�U?QTaBSoJ!MPa\mEOTJ
a\^�¬kUNM&�kL=V7³�J�Opf�mNaRJ�X¹mE�?X¹VPODbC^daeQT^�UE¬kmE^daR[E^`UE¬KO\JpaeQla � MPUNb­�`VG_!M&�GMP_�u



Q\^`hG^iQejkfÖmNaRJ�X¹mE�5X¹VPO#^dbCJ!UkQT^iX¹jG^`UE¬BOTJ!MPORQT^`_�mE�dM7Q\^`VPU=a
M&UNbZM7QRQlMP_l®Ca!�
n#a·^daK_�VPUNa\^daeQTJ�U?QK³�^�Q\[ZQ\[EJ&�#Y0Y SoVGbEJ��¯f¸³ºJ�MPaTaRmESoJ3Q\[NM&Q
Q\[NJB_�VkUNbC^�Q\^`VPUNMP�ºbC^daeQTO\^`�EmCQT^�VkU�V&X�J!Mk_l[W\ R fD¬k^�hkJ�U�M&�`��VPQ\[EJ!O
h7M&OT^`MP�E�`J!a�^�U�VkmEO�SoVGbEJ��¯fNbCJ�L�J�U=bEa�VPUN��j*VkU!I R ��KUEJ�V&X¶QT[EJoS]M&UGj hG^�O\Q\mEJpa·V&X¶QT[EJQ�#Y0Y�M&LELNO\V?MP_l[0^daKQ\[NM&Q
Q\[NJ�_��dMPaTa _�VPU=bC^iQT^�VkUNM&��bE^`aRQ\OT^��NmCQ\^`VPUNa!fTb �dc]e f �gYih � \ R Yc]e I R Y f ��_�MPU���J+�`J!MPO\UNJ!b�^`U�MPU�mEUNa\mEL�J�OThG^`a\J!b�SoMPUEUEJ!O
Q\[NO\VkmE¬P[�QT[EJ�²�MPmES�u¯��J��d_l[¦f�VkO?�NVPOT³�MPOTbGu¼²WMP_l®G³WM&Olb¸f�M&�`¬PVPu
OT^iQT[ES��� W[E^daoM&�`��V7³
a�VPmEOoaRjCaRQ\J!S QTV�MkbEM&LCQoM&mCQTVPS]M7QT^`_!M&�`��j
Q\V�_l[NM&UE¬kJ!ao^`U aRVk��V�^`UNaRQ\OTmESoJ�U?Q!fWSo^d_�OTVPLE[EVkUEJ LE�dMP_�J�SoJ�U?Q!f
OTV?VkS¨MP_�VkmNaRQ\^d_�a!f?MPS3�E^`J�U?QWUEVP^daRJkf?MPUNbB_l[NVP^d_�J#VPX¦Q\[NJ·Mk_�_�VkS�u
LNMPUE^�SoJ!UkQW^`UNaeQTO\mNS�J!U?Q!��»¼U+MkbEbC^�Q\^`VPU¦f?QT[E^`aWMPmCQ\VkSoM&Q\^d_
QTOTMP^�UEu
M&�N^��`^iQej�[NMPaoLEOTV7hPJ!U�^`UNbC^daRL�J�U=a\MP�E��J�QTV�QT[EJ LEOTVC_�J!aTa�V&X·X¹J!M&u
Q\mNO\J]a\J��`J!_�QT^�VkU¦�'nÚL=M&^`O·VPX�a\^�SoLE�`^�X¹j?^`UE¬ MPaTa\mESoLCQ\^`VPUNa·S]M&®kJ
Q\[NJ��`J!MPO\UN^�UE¬�LEOTVG_�J!aTa*X¹JpMPa\^��N��Jk�j�
^�OlaeQpfKaRQTM&Q\J!a�MPO\J´¤eQT^�JpbE§
a\VoQ\[NM&Q�b �dcke f �
bCJ�L�J�UNbNa#VkUE��j+VPU a\J�hPJ!OTMP�¦M7Q\Q\OT^��EmEQ\J!a#V&XDQ\[NJ
aRQTM7QTJ f a\mN_l[oMPa5Q\[NJWMka\a\VC_�^dM7QTJ!b�LN^iQl_l[�MPUNbZ¤RØ=M�hPVkOT§WVPX�aRQTM&Q\JPf� M&QRQlMP_l®Öf�OTJ!MPORQT^`_�mE�`M&Q\^`VPU¦f
aRm=aeQlM&^`U¦f�J�QT_&�l���� W[EJoQejG^`UE¬ V&XWQ\[NJ
aRQTM7QTJ!a�^da�Mk_�_�VPSoLE�`^`a\[EJ!b3Q\[NO\VkmE¬P[�Q\[NJ#M&LELN��^d_�M&Q\^`VPUoV&X¦a\J�hPJ!OTMP�
a\^�SoLE�`J¾O\mE�`J!a!f#OlM7QT[EJ�O+Q\[=M&U´��JpM&OTUEJ!b MPmCQ\VkS]M7Q\^d_�MP���`jP� cCJ!_�u
VPU=b¸fNQT[EJ­X¹JpM7Q\mNO\J�hkJ!_�Q\VPOK^`aKbC^`h?^dbCJpb�^�U?Q\V�aRJ!hPJ!OTMP�¸¬POTVPmELNa
V&X
X¹J!M&Q\mEOTJ!a!f c Y �mc K L�O�O�O�L c;n ��fDMPaTaRmESoJpb0QTV �=JB_�VPUNbE^iQT^�VkUNM&�`��j
^`UNbCJ�L�J�U=bCJ�U?Q!f=¬P^`hPJ!U*Q\[NJ�aeQlM7Q\JkÕkb �dcke f �oYqp nrMs K b �mc r e f ���
n#a
^`SoL=VkORQlM&U?QDMka5Q\[EJ�M&mEQ\VPS]M&Q\^d_�Q\OlM&^`UNMP�E^��`^�Qej­^`a5Q\[NJ�JpaeQT^�S]M&u
Q\^`VPU¾MP_!_�mEOlMP_�j�Q\[NM&Q«VkmEO@�#Y0Y�M&LNLEO\V?MP_l[0jG^`J��dbEa!�'Y mNa\^d_�M&�
a\^�¬kUNM&�da#MPO\J'V&XÈQ\J!U�MPS3�E^`¬PmEVkmNa
�`VC_�MP���`j�^�UZQ\^`S�J��EmCQ«��J!_�VkSoJ
J!MkaR^`J�O¶Q\V�LNMPOTa\J�³�^�Q\[oQ\[NJ#��J�UEJ�°EQ�V&X¸�`VPUE¬kJ�O�QTJ�OTS±[N^�UNbNaR^`¬P[?Q!�
 W[EJ.�#Y0Y M&LNLEO\V?MP_l[�[NMPUNbC�`J!a3Q\[E^dao�`VG_!M&�WM&S'�E^�¬kmE^�Qej�U=M7QRu
mEOlM&�`��jZQ\[EOTVPmN¬P[�^�QTa�LNO\Vk�NM&�E^`�`^`aRQ\^d_oX¹VPOTS3mN�`M&Q\^`VPU¦f
MPa­X¹Vk���`V7³
a!�
� [E^`��J�³�J�MPO\J+³�MP^iQT^�UN¬0Q\V¾bCJ�Q\J!_�QoQ\[EJutBQT[¢a\VP�`VZUNV&Q\Jkf¶³�J
_�Vk���`J!_�Q
bEM7QlM � ^�U=_�OTJ�SoJ�U?Q/S���mEU?Q\^`�

h � I R!v aRQTMPORQMwx� e \ K Y c K L�O�O�O�LZ\ R Y c R �Jy{z
X¹VPO�a\VPSoJ�Q\[NO\JpaR[EVk�`b|zºf�³�[EJ!O\J]aRQTM&O\Q w ^da«QT[EJo°NOlaeQ�aRQTM7QTJoV&X
Q\[NJ�t+Q\[ a\VP�`V�UEVPQ\JZSoVCbCJ!�úf � JP� ¬N� Q\[EJ ¤\M7Q\QTMk_l®G§�aRQTM&Q\J�V&X�
^�¬=��s����B»wX�QT[E^da3_�VkUNbC^�Q\^`VPU�°NOlaeQ�VC_!_�mEOla�M7Q3X¹OTMPS�JQS H Q\[EJ!U
³�J·JpaeQT^�S]M&Q\J«Q\[NJ­VPUNa\J�QWQ\^`SoJ­V&X
Q\[EJ@t+Q\[ a\VP�`V'UNV&Q\J­�Gj
UEVPQ\J�w}Y MPO\¬KSoM&ÙR*~=RG� h � I R Y aRQTM&O\QZw e \ K Y c K L�O�O�O�LM\ RG� Y c RG� �
 W[E^da �`M&QRQ\J!O _�VPSoLEmCQlM7QT^�VkU�^da�Mk_�_�VkSoLE��^da\[EJ!b½³�^�Q\[¡Q\[NJ�EVkO\³WM&OlbGu¼²WMP_l®G³�MPOTbBM&�`¬PVPOT^�Q\[ES���»¼U Q\[E^da
³WM�jB³�J3bCJ!�`M�j+Q\[NJ
bCJ�Q\J!_�Q\^`VPU VPX5QT[EJ�UEVPQ\J­VPU=aRJ�Q
mEU?Q\^`��³�J�M&OTJ·OTJ!MkaRVkUNM&�N��jBa\mEOTJ
Q\[=M7Q­^iQ«^da�f¦^`U0X9Mk_�Qpf¦LNMPaRQ!f¸¬kO\JpM7QT��j�OTJ!bCmN_�^�UN¬*Q\[NJ�UGmES'�=J!O«V&X
So^`aR°NOT^�UN¬kaWV&XD¥¦^daeQTJ�U¦��
^�U=M&�`��jkfNQT[EJ?�KY0Y MPLELEOTVkMP_l[��EOT^`UE¬ka
X9MPaRQ·_�VkSoLEmCQTM&Q\^`VPU�QTV
VPmNO�MPLELE�`^`_!M7Q\^`VPU��DIKjGUNM&So^d_#LNO\Vk¬POlM&SoSo^�UE¬'M&�`¬PVPOT^�Q\[ES]a¶LNO\VPu
hG^`bEJ*Q\[NJ+_�VkSoLEmCQTM&Q\^`VPUNMP��J��]_�^�J!UN_�j�UEJp_�J!aTaTM&OTj0Q\V�L=J!ORX¹VkO\S
Q\[NJ�_�MP�`_�mE�dM7Q\^`VPU=a]³ºJZ[NM�hPJ VkmCQ\�`^�UNJ!b M7Q�M�OTM&Q\JZ_�VPUNa\^daeQTJ�U?Q
³�^�Q\[�Q\[EJ­OTJ!MP�iu¯Q\^`SoJ­bCJ�S]M&U=bEaWV&XDVPmEO
MPLELE�`^`_!M7QT^�VkU¦�

� ÏkÐ Ò�:k�
Ô Ð�� �[�/:r� ÓKÒ#ÔeÑ
 W[EJ�LEOTJ�hG^`VPmNaoa\J!_�QT^�VkU¢bEJ!M&��Q]³�^iQT[¢Q\[EJ LEOTVP�N��J!S V&X­bCJ�QTJ�O\u
So^�UN^�UE¬3UEV&QTJ�VPUNa\J�QlaDX¹VPO�QT[EJ�ÁÈÆ�"`�;6=MPmNbC^`V­LE�dM�jPJ!b'�Gj�QT[EJ
�`^�hkJ
LE�dM�jPJ!O!��²ºJ�X¹VPOTJ'VkUEJ]_�MPUZ[EVkL=JoQTV+OTJ!a\jGUkQT[EJ!a\^`��J'Q\[EJZÇ��;6�"=�;6
M&m=bC^�V#°N�`J¶Q\V+¤eX¹Vk���`V7³
§��`^�hkJ¶^�UNLEmCQ!fPVPUEJºS3mNaRQ�°NOlaRQ
bCJ!hPJ��`VPL�MPU
M&U=M&�`VP¬PVkmNa·LNM&Ola\J]V&X�Q\[EJ*VkmCQ\LNmCQ � Mk_�_�VPSoLNM&UN^�SoJ�U?QF�­M&mNbE^�V=�
��J�_!M&�`�kQT[E^da5LNO\VC_�Jpa\aºÁÈÆ`( ÍM� ÁÈÆ*)ºQ\[EJ�M&m=bC^�V=���KmEODM&LNLEO\V?MP_l[«QTV
Q\[N^`a�LNO\Vk�E��J!S ^da/�?mE^�Q\J�a\^�So^`�`MPOWQ\VoQ\[NJH�#Y0Y aRQ\OlM7QTJ�¬PjBmNaRJpb
M&��V7hPJk�«»¼U0X9MP_�Q!fÖQT[EJ�Qe³ºV+^�SoLE�`J�SoJ�U?QlM7Q\^`VPU=a·a\[NMPO\J'S3mN_l[�V&X
Q\[NJZa\MPSoJZ_�VCbCJk�� W[NJ0LEOT^�UN_�^�L=M&�#bC^B�ÖJ�OTJ�UN_�J!aBMPO\J�QT[NM7Q+^�UCu
bCJ�ÙG^`UE¬oM&UNMP��jCa\^`aº^daºL�J�O\X¹VPOTSoJ!b]VA�=uw�`^�UEJ«M&U=b*S3m=aeQ
bCJpM&�Ö³�^iQT[
L�VP�`j?LN[EVPUE^d_«M&mNbE^�V=���KmNO
M&LELEOTVkMk_l[Ba\[NM&OTJ!aºQ\[NJ­�NMPa\^`_x�KY0Y
M&LNLEO\V?MP_l[BQ\V]a\_�VPOTJ#X¹Vk���`V7³�^`UE¬oV&X�Ý�s��7ß�M&UNb¾Ý�sPs�ßw�
��J���J�¬k^�U�³�^iQT[¢M�aT_�VPOTJBOTJ�LNO\JpaRJ!UkQlM7QT^�VkU�V&X
QT[EJ MP_!_�VPSoLNM&u
UE^`SoJ�U?Q
¬P^`hG^�UE¬'Q\[NJ«aRQTMPORQ
MPUNbBJ!UNbBQ\^`S�Jpa�fN^�U�S3mNa\^d_�M&�¸mNUE^iQla�f
X¹VPO�JpMP_l['UEV&QTJ�^`U�Q\[EJ�aT_�VkO\Jk��� [E^`��JWQT[EJ�a\_�VPOTJº^daDL�VP�`j?LN[EVPUE^d_&f
³�JKOTJ!bCm=_�JKQ\[EJ­aT_�VPOTJKQ\VoM3VkUEJ�u¼bC^`S�J!UNa\^�VkUNM&�ÖOTJ�LEOTJ!a\J�U?QTM&Q\^`VPU� M�aeQTO\^`UE¬�V&X�¤\_l[EVkOTbNa\§ � MPa·X¹VP�`�`V7³
a���n�Q�J!MP_l[�L=Vk^�U?Q�^`U
Q\[NJ­S3mNa\^`_!M&�¦aT_�VkO\J«M�U?mNS3��J�O�V&XDL�VkaTaR^`�E�`j*O\J!L=JpM7QTJ!b+LE^iQl_l[EJ!a
_�Vk���`J!_�Q\^`hPJ!��j�aRVkmEUNbEa#^�U0Q\[EJ'J�UNa\J�S'�E��Jk�
� [EJ!UEJ�hkJ�O
QT[E^daK_�VP��u
�`J!_�QT^�VkU�V&XKLE^iQl_l[EJ!a�_l[NMPUE¬PJpa�fD³�J+MPbNb�M0UEJ!³×_l[EVPOlb¾QTVZVPmNO
a\J��?mEJ�U=_�JP�¢ W[E^da]aRJ��kmNJ�UN_�J�VPX·_l[EVkOTbNa3^daoJ!aTaRJ!U?Q\^dM&�`��j�M�[EVPu
SoVPLE[NVPUE^d_]OTJ�LEOTJ!a\J�U?QTM&Q\^`VPU¾V&X
L�VP�`jGLE[EVkUE^`_*S3mNa\^`_]Q\[NM&Q�bC^daeu
OTJ�¬kMPOTbNa#QT[EJ*LNMPORQT^iQT^�VkUE^`UE¬ V&XWQ\[NJ]UEV&QTJ!a�^`U?Q\V hkVP^d_�J!a!� �ºMP_l[
_l[EVkOTb¾^`U�QT[EJ�a\J��?mEJ!UN_�JB[NMPa�M&U�Mka\a\VC_�^dM7QTJ!b¾S3m=aR^d_�MP��bCmNOTM&u
Q\^`VPU�f?a\V­VPmEOºSoVGbEJ��NmNUNbCJ�OlaRQTM&U=bEaDQ\[NJK_�VkSoL=V?aR^�Q\J�OT[GjkQT[ES¿V&X
Q\[NJ�a\_�VPOTJP�
��J]�EmE^`�`b¾M Y0MPO\®kV7h�_l[=M&^`UZX¹VkO­Q\[EJoQTOTM�hkJ�Ola\MP�5VPX�QT[EJ*a\_�VPOTJ
^`U�MPU+^dbCJ!UkQT^`_!M&�¦S]MPUEUEJ�OWQTVoQ\[NM&Q
V&X¶cGJ!_�Q\^`VPUE�C�¶ W[E^da�SoVCbCJ��
a\J�OThPJ!a�MPa�Q\[NJ·[N^`bEbEJ�U�LEO\VC_�J!aTa�VPX5VPmNO��KY0Y��En#a�^`U�cCJ!_�QT^�VkU�«QT[EJKYZM&OT®PV7h3SoVCbCJ!�=J!UN_�VCbCJpa¶VPmNO�LEOT^�VkOºMka\a\J!aTaRSoJ!UkQºV&X¸Q\[NJ
bC^B��J!O\J!U?Q�_l[EVPOlb���J!UE¬&QT[obE^`aRQ\OT^��NmCQ\^`VPUNa!f � ³�^iQT[EVPmEQ¶Q\[EJ#�=J!UEJ�°EQ
V&XDLNMkaeQ�L�J�O\X¹VPOTSoMPUN_�JpaZ���
 W[EJ�(PÄ�6wÄ ÅoÇ�( Í 2�X¹VPO«VPmEO«^`UNbCJ�ÙG^`UE¬�LEOTVP�E�`J�S/bEJ!aT_�OT^���J!aKQ\[NJ
LEOTVP�NMP�E^`��^�Qej«V&X�M·a\^�UE¬k��JºX¹OlM&SoJºVPX�bEM&QTMK¬P^`hPJ!U3M#®GUEV7³�U�_l[EVPOlb
_�VkUC°N¬kmEOTM&Q\^`VPU¦�º W[EJ­SoVGbEJ��`^�UE¬]LNO\Vk�E��J!S ^da
_�VkSoLE��^d_�M&Q\Jpb+�Gj
Q\[NJ+L�VP�`jGLE[EVPUN^`_BUNM7QTmEO\J�V&X
VkmEOobEM7QlME��I#mNJBQTV0Q\[NJ+[E^`¬P[N��j
h7M&OT^`MP�E�`J�UNM&Q\mEOTJºVPXNVPOl_l[EJpaeQTOTMP�&Q\J�ÙGQ\mEOTJ�MPUNb­QT^�S'�EOTJPf7³�Jº[NM�hkJ
_l[EV?aRJ!U]Q\V'�EmE^`�`b+M3SoVCbCJ����Gj][NM&U=b¸fGOTM&Q\[EJ!O¶Q\[=M&UB�`J!MPO\UN^�UE¬'M
SoVCbCJ��=X¹O\VkSÚO\JpM&�=bNM7QTM­Q\[NM&Qº^da�mEUN��^`®PJ!��j�Q\V'¬PJ!UEJ�OlM&�`^��!JP�
 W[E^`a
M&LNLEO\V?MP_l[�^da
^�Uo_�VkU?Q\OlMPaRQ�Q\VKQ\[NJºX¹mN���`j��`J!M&OTUEJpb3bEM&QTM
SoVCbCJ!�CV&X
cGJp_�Q\^`VPUQ�
Q\[NM&Q�bEJ!M&�da
³�^iQT['SoVkUEVPLE[NVPUE^d_�®GUEV7³�UEu¯^`UNaRQ\OTmESoJ�U?Q
bEM&QTME�
n
U J�ÙEM&SoLE�`J·VPX¶M�a\J!_�Q\^`VPU�V&XDVPmNO#bEM7QlMo_�M&U���J3a\J�J�U�^`UE�5^`¬N��CfpQlM&®PJ!U­X¹OTVPS Q\[EJ�VPOl_l[EJ!aRQ\OlMWLNMPORQ�VPXCQ\[EJ�M&OT^`M­À�ÁDÂ�ÃGÁ9Ä&ÅoÄ&Æ�Ç
À ÁÈÅ'Á�X¹OTVPS É¶mN_!_�^`UE^úª a�VkL=J!OTM*Ê5Ä'ËKÇ!ÃWÌÍ Å Í ��»¼U�Q\[E^da
a\L=Jp_�QTO\VPu
¬POlM&S±O\J!LEOTJ!a\J�U?QTM&Q\^`VPU�³ºJ
bC^`hG^`bEJ�Q\[EJ·ÜA>@�#� � bCV7³�UCu¼aTM&SoLE�`J!b
X¹OTVPS vkÜA>@�#���WMPmNbC^`VBbEM7QlM]^`UkQTVBM]a\J��?mEJ�U=_�J�VPXDV7hkJ�OT�`MPLELE^`UE¬
X¹OlM&SoJ!a5V&X�spqG�&v#a\MPSoLE��Jpa�JpMP_l[¦�
�KmEO
¬PVkMP�k^da�Q\VK°NUNb­QT[EJ�aeQlM&O\Q
Q\^`SoJPfE^`U�X¹OTMPSoJ!a!fCV&XDJ!MP_l[�_l[EVPOlb¸�



�
^�¬kmEOTJ@�EÕ�nra\L=Jp_�Q\OTVP¬kOTMPS¨V&X�M&U�J�ÙE_�J!O\LEQ�X¹O\VkS×Q\[NJ­VPOl_l[EJ!aRu
Q\OlM&�¦Mk_�_�VPSoLNM&UN^�SoJ�U?QWQ\V]É�mN_�_�^�UE^¯ª a·À�Á#Â¦ÃCÁ9Ä7Å]Ä7ÆÖÇ*À ÁÈÅ�ÁÈ�

�
^�OlaRQK³�J3aRmNLEL=V?aRJ'MBa\^�UE¬k��J3UEV&QTJ�^`a·a\VPmEUNbE^�UE¬+M7Q#X¹OTJ��?mEJ!UN_�j� ��»¼U¾Q\[N^`a'_�MPa\J]³�J]³ºVkmE�`b¾J�ÙCL=Jp_�Q�QTV0aRJ!JBaRL�J!_�Q\OlM&�¶J!UEJ�OT¬Pj
bC^daeQTO\^`�EmCQTJ!b­LNO\^`S]M&OT^��`jKM&Q¦X¹O\J��?mEJ�UN_�^�Jpa¦^`U«Q\[EJºV7hPJ!ORQTVPUEJ�a\J�OT^�Jpa
V&XKQ\[EJ�UEVPQ\JkÕ � LD� � LTt � L�O�O�Oi�� W[GmNao³�J��EmE^`�`b�M�LEO\Vk�NM&�N^��`^iQej
bCJ!UNaR^�Qej*VkU+X¹OTJ��?mEJ!UN_�jB�?j

� ��� � � ��Y���w s K b w < ��� � t � LZ� N �
³�[EJ!O\J�� �w s K b`wCYÞs·MPUNb < �m� �U� LZ� N �º^`aºQT[EJ«UEVPOTS]M&�ÖbCJ�UCua\^iQejBX¹mEUN_�QT^�VkU¦�� W[EJ­UGmES'�=J!O
V&XD[NMPO\SoVPUN^`_!a�_�VPUNa\^dbCJ�OTJ!b¸fX�¿f
M&U=b*QT[EJ­³�M�j]^`U�³�[E^`_l[+Q\[NJ�j+bEJ!_�M�j@b K L�O�O�O�Ldb � M&OTJKLNMPOTMPS�uJ�QTJ�Ola�V&X#VkmEOoS�VCbCJ!�ú�¢cGmELEL�Vka\J�³ºJ�M&OTJB¬k^�hkJ�U�M�a\L=Jp_�Q\OTmES� Y � � K�L�O�O�O�L ��� �«³�[NJ�OTJ ��� ^`a�Q\[EJ]J!UEJ�OT¬Pj � aZ�km=M&OTJ!b�S�VCbGu
mE�`mNaD�*VPX­Q\[EJ1�=Q\[ X¹OTJ��?mEJ!UN_�j��E^`U¦fKMPUNb ^`S]M&¬P^`UEJ QT[NM7Q�Q\[NJ
mEUE^�QTa'M&OTJ]aRmN_l[�QT[NM7Q3UNV&Q\[N^�UE¬0a\^`¬PUE^�°=_�MPU?Q�^`a3��V?aeQ��Gj0QTO\JpM7Q\u
^`UE¬�QT[EJ�_�VPSoL�VPUEJ!UkQlaBVPX � MPa+^`UkQTJ�¬kJ�Ola��¿ W[?m=a+VkmEO+a\L�J!_�u
Q\OTmESµ[NMka � K3J!UEJ�OT¬Pj�mEUE^�QTa«M&Q·X¹OTJ��?mEJ!UN_�j��E^`U¢sPf � N3J!UEJ�OT¬Pj
mEUE^�QTaZM7Q�X¹O\J��?mEJ�UN_�j �E^`U��Ef«J�QT_P��f«��J�hG^�J!³�Q\[NJ!a\J�J!UEJ�OT¬Pj
mEUE^�QTaKMPaW^`UNbCJ!L=J!UNbCJ�U?QKaTM&SoLE�`J!a�X¹OTVPS M]bC^da\_�O\J�Q\^`��J!b�hkJ�OlaR^`VPU� Y � � K�L�O�O�O�L �A� �KV&X � ��� � � ���3 W[GmNaKQT[EJoLEO\Vk�NM&�N^��`^iQej�VPX�Q\[NJ
a\L=Jp_�Q\OTmES�³ºVkmE�`b+��J

b � � e � � K Y ��� s K �;�M�� � s��
 W[EJ!O\J­^daWO\JpM&�`��jBUEV]UEJ�Jpb+Q\V]OTJ��?mE^`O\J·Q\[=M7Q � ^`a
_�VPSoL�Vka\J!b+V&X
^`UkQTJ�¬kOTMP�
h7MP��mEJpa«VPO«OTJ!aRQ\OT^`_�Q·VkmEO�M7Q\Q\J�U?QT^�VkUZQTV�a\^`UE¬P�`J'UNV&Q\Jpa��
 5V3QT[E^`aWJ!UNb+��J�Q � Y � � K�L�O�O�O�L ��� �º��J­M'_�VP�`��Jp_�Q\^`VPU+V&X¦X¹mNUNbEM7u
SoJ�U?QTMP�ÖX¹O\J��?mEJ�UN_�^�Jpa�M&UNb�bCJ�°NUEJ

� ��� � � ��Y ��� s K ��w s K b�w#< �m� � t � � LZ� N �
M&U=bB�`J�Q b � � e � �oY ��� s K � � �� Z¡�
³�[EJ!O\J � � K�L�O�O�O�L �A� �Z^da�MP¬kMP^�UrQT[EJ�bC^`aT_�OTJ�QT^��!J!b hPJ�Ola\^�VkUrV&X� ��� � � ���¢U£ ç�èeí�ëkèeíD¤lãåä¼íD¥ ð3¦=ìeâ?ãåä
ãiä�§x¨d©3ª «�¬®­7¯ºæ¶â?íTèeíx­T° ��± © ± ãåä
ìeâkí
ìeç!ìRõ�¥Wõ�²­çpê?ö7ì­ç�³
ílö?í\èeô!ðZãåö�ìeâ?íoä¼ëCíZ¤Tì¼èeê´²&��ò&ãiöG¤lí�ìeâkíQµ £Q£
îkíTëCílöGîPä«çpöG¥åðZç!öZìeâ?õ�ì­æ�õlð·¶=¨d©3ª «F¯#¸!õ�èeãåílä�õ�ä�õ ³`ê?ö´¤\ìeãiç!ö�ç�³J«�¦
ö?ç�ìeâ?ãåö?ô·ãiä�¥åçpäwì�ï7ð3ãåôpö?ç�èeãåö?ô«ìeâ?ãåä�îkí\ìRõ!ã�¥��

 W[EJ'LNM&OlM&SoJ�QTJ�OlaWV&X¶VkmEO#SoVCbCJ��¯f=�=LZ�}LMzoLdbkK3L�O�O�Omb � aR[NVPmE�db^dbCJ!MP���`jB��J­��JpM&OTUEJ!b+X¹OTVPS Q\OlM&^`UE^�UN¬obNM7QTMN�¶»¼U�X9MP_�Q!fN³�J�M&U?QT^`_�u
^`LNM7QTJ�MPbEbCOTJ!aTa\^�UE¬�SoVPOTJ�_�VkS�LN��J�ÙBSoVGbEJ��da�³�^iQT[�SoMPUGjBSoVPOTJ
mEUE®GUEV7³�U L=M&OlM&SoJ�QTJ�Ola
^`U Q\[EJ3X¹mCQ\mNO\Jkf�hG^`ORQTmNM&�`�`j+UEJp_�Jpa\a\^iQlM7Q\u
^`UE¬+MPmCQ\VkSoM&Q\^d_��`J!MPO\UE^`UE¬*VPX�LNMPOTMPS�J�Q\J!OTa!���EVkOKVkmEO·J�ÙEM&SoLE�`J
[EJ!O\Jkf�[EV7³ºJ!hPJ!O!f�Q\[NJZLNMPOTMPS�J�Q\J!OTa]³�J�OTJ0a\J�Q+�Gj¢[NM&U=b ³�^iQT[
OTJ!MPa\VPU=M&�E�`JKOTJ!a\mE��QTa!�
��J]LNM&OlaRJpb0QT[EJ*bEM&QTM��GjZ_l[EVGVka\^`UE¬�Q\[EJ]VkUNaRJ�Q«X¹VPO«Q\[NJ·tBQT[
_l[EVkOTb�MPa

VPU=aRJ�QZwCY M&OT¬¶S]M7ÙR h � I R Y©aeQlM&O\QMw e \¹Y c �
³�[EJ!O\J.IºY � I K3L�O�O�O�LMI&Px��^daoVPmEO][E^dbEbCJ!U LEOTVG_�J!aTa�f�\»Yc ^da�VPmEO a\L�J!_�QTO\Vk¬POlM&S�f M&UNb%aRQTMPORQ w ^da�QT[EJ´°NOTaRQ aeQlM7QTJ
V&X�Q\[EJ¼t+Q\[%_l[EVkOTb¸�  W[E^da _�VkS�LNmCQTM&Q\^`VPU ^`a�L�J�O\X¹VPOTSoJ!b
³�^�Q\[¢Q\[EJ�X¹VkO\³WM&OlbGuw�NMP_l®G³WM&Olb¾M&�`¬PVPOT^�Q\[ES���n#U�J�ÙEM&SoLE�`J�V&X
Q\[NJ¢L=M&OlaRJ¢VP�CQlM&^`UEJ!b±�Gj�Q\[E^da�SoJ�QT[EVCb±_!M&U¿�=J�[EJpM&Olb M&Q½�¾7¾F¿*ÀlÁAÁ�ÂdÃ�Â7Ä�ÅAÆ®Ç5ÈÉÃ�¾F½;Ç�Ê´ÈÉÃ�ËUË�Ç Å�Ì[ÊAÁAÍ Î�ÈÉÎ�ÏGÐ �±� [E^��`J�Q\[E^da _�VkS�u
LEmCQlM7QT^�VkUBa\M�hkJ!bo_�VkUNa\^`bCJ!OTMP�E�`J�J��ÖVPO\Q!f?³ºJ·aeQT^��`�=JpbC^�Q\J!b]Q\[EJKO\J�u
a\mE�iQla��Gj*[NMPUNb+Q\VoJ�UNa\mEOTJ«¬POTJ!M7QTJ�O�MP_!_�mEOlMP_�jP�

Ñ ÒoÓ
Ð �;��:��GÔÕÔk:
 W[EJ�cGjGU?Q\[EJpaR^`��J�SoVGbEmE��J�QlM&®PJpa+Mka�^�UELNmCQ �=VPQ\[�M&U MPmNbC^`V
OTJ!_�VkOTbE^�UE¬]VPX�Q\[EJ�MP_!_�VPSoLNMPUE^`S�J!U?QKM&UNb Q\[EJ'^�UNbEJ�Ù ^�U?QTV*Q\[NJ
OTJ!_�VkOTbE^�UE¬=�º W[EJ3O\Vk��J­VPX¶cCj?U?QT[EJ!a\^��!J­^`a
Q\V*LN�`M�jBQ\[E^da
OTJ!_�VPOlbGu
^`UE¬��NMP_l® M&Q0h�MPO\^dM&�N��J�OTM&Q\J � MPUNb´³�^iQT[EVPmCQ LE^�QT_l[r_l[NMPUE¬PJ��
a\V Q\[=M7Q�Q\[EJ¢MP_�_�VPSoLNMPUE^�SoJ!UkQ.Ö�Ç32�2�Ç�×�$ZQT[EJ¢a\VP�`VP^daRQ!�  W[NJ
h7M&OT^`MP�E�`J�LE�`M�jG�NMk_l® OlM7Q\J�^`a�MP_�_�VPSoLE�`^`a\[EJpb m=aR^`UE¬©M LN[NMPa\J
hPVC_�VGbEJ�O©Ýl,pßwf�Ý 
�ßw�  W[E^da�QTJ!_l[EUE^+�?mEJ©��J�¬k^�U=a��Gj¿bE^�hG^dbC^�UN¬
Q\[NJ�a\^�¬kUNM&�
^`U?Q\V�M�aRJ��kmNJ�UN_�J V&X�V7hPJ!O\�dM&LNLE^�UN¬�³�^`UNbCV7³
a*^�UCu
bCJ�ÙGJpb]�Gj Ø]M&U=b*_�VkS�LNmCQ\^`UE¬'Q\[EJ«aR[NVPO\Q�Q\^`SoJ#�NVPmEOT^`J�O¶QTOTMPUNaRu
X¹VPOTS�f-Ù�ÚGf
X¹VPO3J!MP_l[¾³�^`UNbCV7³­��²�V&Q\[�QT[EJ*S]M&¬kUE^iQTmNbCJkf e Ù�Ú e f
M&U=b0QT[EJ?"EÃNÄ�$ Í (7Á Û Í 0 Í Æ`' Í ��J�Qe³�J�J!U�_�VPUNa\J!_�mCQ\^`hPJo³�^`UNbCV7³
a!fÜ Ú@Y MPO\¬ � Ù-ÚG��Ý·MPO\¬ � Ù�Ú�Þ K � � ��V&QT[­X¹mEUN_�Q\^`VPUNa
V&XCX¹OTJ��?mEJ!UN_�j� MPO\J�aTM�hPJ!b¦�� W[EJTSÖQ\[�X¹OlM&SoJ�V&X�VPmCQTLEmCQ�^da�_�VkUNaRQ\OTmN_�QTJ!b'mNaeu^`UE¬+MPU¢ÄA'D'��CÅß�;2`Ä36 Í (�"NÃEÄ�$ Í X¹mEU=_�Q\^`VPU1à R �«��J�^�UN^iQT^`MP��^`��J&àXá
M&OT�E^�Q\OlM&OT^��`j'MPUNb*_�VPSoLEmCQTJ#QT[EJ�SÖQT[BVPmEQ\LEmCQ�X¹OlM&SoJ#�Gj]_l[EVGVkaRu
^`UE¬ZM ³�^`UNbCV7³­f
Ø � S��3M&UNb�_�VPSoLEmCQT^�UN¬ Q\[EJB^�UGhPJ!OTa\J·�EVkmEOT^�J!O
Q\OlM&U=aeX¹VkO\S V&X¶QT[EJo_�VPSoLE�`J�Ù�X¹mEU=_�Q\^`VPU�³�^iQT[ e Ù Ú�â R�ã e MPaKS]M&¬Pu
UE^�Q\mNbEJ«MPUNb!à`R+MPa�LE[NMkaRJk�D W[NJ·Mk_�_�mNS3mE�dM7QTJ!b*LN[NMPa\J#^da�Q\[EJ!U
^`UN_�OTJ�SoJ�U?QTJ!b��Gjuà`R�äåKÉYCà`RHæ Ü Ú�â R�ã �º W[EJ�LN[NMPa\J«hPVC_�VCbCJ!O
J�U=aRmEOTJ!a5QT[NM7Q
Q\[EJWLE[=MPa\J�_l[NMPUE¬PJpa�^`U'M·a\S�VGVPQ\[�SoMPUEUEJ!O�X¹OTVPS
X¹OlM&SoJ·Q\VoX¹OlM&SoJP�
n#a�MPU'J�ÙEM&SoLE�`JPf�Q\[NJ
M&mNbC^`V«bEM7QlMK_�VPmE�db3��JWLE�dM�jPJ!b'M7Q¶bCVkmE�E�`J
Q\[NJ
OTM&Q\J��Gj3�`J�Q\Q\^`UE¬ßØ � S#æ�s���YCØ � S��´æE�´ç�è�X¹VPO�S�Y�sGLZ�;L�O�O�O
³�[EJ!O\JJè¾^`a�Q\[NJ�X¹OlMP_�Q\^`VPU�VPXNM#³�^`UNbCV7³¾QT[NM7QDbCVGJ!a
UEV&Q
V7hPJ!O\�dM&L
³�^�Q\[B^�QTaWa\mN_�_�J!aTaRVkO!�
��JKOTJ�X¹J!O�QTV3QT[E^`a�OlM7QTJ#V&X5LEO\Vk¬POTJ!aTa�f´��^`U
Q\[N^`a�J�ÙEM&SoLE�`JPfEMPa�QT[EJ ¤RLN�`M�j]OlM7QTJP� §
 W[EJ��`^iQTJ�OlM7QTmEO\JWVkU'S'mNaR^d_�MP�EaRjGU?Q\[NJ!a\^`aD^da�OT^`_l[ � ³ºJWOTJ�¬?M&Olb­Q\[NJ
LE[NMkaRJ�hkVC_�VCbCJ�OºMPa¶M ¤\LE�dMP_�J�u¯[NVP�dbCJ�Ol§#^`UBM«�dM&OT¬PJ!O�J��ÖVPO\Q!fkQ\[NM&Q
_�MPU+��J­^`S�LNO\V7hkJ!b+mEL=VkU�M&Q#M��`M&Q\J�OWQT^�SoJk�



»¼U VPmNO+M&LNLE��^d_�M&Q\^`VPU�QT[EJ0LE�dM�j�OlM7QTJ h7M&OT^�Jpa*³�^�Q\[�Q\^`SoJ�MPUNb
S3m=aeQ���J�_l[EV?aRJ!U'a\V#QT[NM7QDQT[EJ�a\VP�`V«M&UNb'MP_�_�VPSoLNMPUE^�SoJ!UkQ�a\j?UEu
_l[EOTVPUE^`��J ³�[N^��`J0S]M&^`U?QTM&^`UE^`UE¬�M�OTJ!MkaRVkUNM&�E�`j�a\S�VGVPQ\[ LE�dM�j?u
�NMk_l®�V&X·Q\[EJ0MPmNbC^`V�bEM&QTMN� cCmE�Na\J��?mEJ�U?Q*a\J!_�QT^�VkUNa�X¹VC_�mNaoVkU
_�OTJ!M&Q\^`UE¬�M�a\J��?mEJ!UN_�J VPX3aR[EVkORQ]QTJ�OTS ¤\¬PV?M&�da\§�X¹VPO�cGjGUkQT[EJ�u
a\^��!J � Q\^`SoJ!a�M&Q
³�[E^d_l[�QT[EJ�UEJ�ÙGQ�mEUELE�dM�jPJpb�MP_!_�VkS�L=M&UE^`SoJ�U?QUEVPQ\J'a\[EVkmE�`b�aRVkmEUNb¸�·� [EJ!U�M*UNJ�³Þ¬kVkM&�5^`a·a\J�Q!f¦cGjGU?Q\[NJ!a\^��!J
_�MP�`_�mE�dM7Q\Jpa¦QT[EJWLE�dM�j­OTM&Q\J�UNJ!_�Jpa\aTM&OTj·Q\V«MP_l[E^`J�hkJ¶QT[EJº¬kVkMP�?MPUNb
X¹VP�`�`V7³
a�Q\[EJ­UEJ!³©LE�dM�j*OlM7QTJ·mNUkQT^��¦Q\[EJ­LE�dM�j*OlM7QTJ·^daWOTJ!a\J�Q!�
»¼U0VkmEO#J�ÙGL�J�OT^`S�J!U?QTaK³ºJ�m=aRJpb0M&U0VkmCQ\LNmCQ«aTM&SoLE�`^`UE¬*OlM7Q\J3V&X
vkÜ#>@�
�W³�^�Q\[oMKX¹OTMPS�J�a\^��!JºVPX=v?qPÛA
Ka\MPSoLE��Jpa�M&UNb'M&U�V7hPJ!O\�dM&L
OlM7Q\J3V&X�èqY±s�ç7vN���KmCQTLEmCQ#X¹OlM&SoJpa#M&OTJ�a\S�VGVPQ\[EJpb�mNaR^`UE¬BMPU
¤RV7hkJ�OT�`MPLCu¼MPbEbE§­Q\J!_l[NUE^é�?mEJk�
ê � Ð �EÔ\�¸ÔÕë#�
�;:
n S3mNa\^d_�M&��Mk_�_�VPSoLNM&UN^�SoJ�U?Q�O\J��?mE^�OTJ!a+QT[EJ�aRjGU?Q\[EJpaR^da�V&XoM
UGmES3��J�O+V&X�bC^B��J!O\J!U?Q+®GUEV7³��`J!bC¬kJ0aRVkmEOT_�J!a!�}�NO\VkS�M�S�VCbGu
J��`^`UE¬+L�J�Ola\L=Jp_�Q\^`hPJkfÖQ\[EJ�X¹mEU=bEM&SoJ�U?QlM&�¶_l[NMP���`J�UE¬kJ3VPXºS3m=aR^d_�MP�
MP_!_�VkS�L=M&UE^`SoJ�U?Q#^da�Q\VBJ�ÙCLEOTJ!aTa�Q\[NJ!a\J3bC^daRLNMPOTM&Q\J­®GUEV7³��`J!bC¬kJ
a\VPmEOl_�Jpa5^`U'Q\J�OTS]aDV&XÖM·_�VPSoSoVPUobCJ�UNVPSo^�U=M7Q\VkO!�5��J�bCJpa\_�O\^`��J
[EJ!O\J·Q\[NJ«Q\[EOTJ�J«®GUEV7³��`J!bC¬kJ«a\VPmNOT_�J!a�³ºJ«mNa\JP�
��J·³�VPOT®o³�^iQT[BUEVkUCuw^�SoLEOTV7hG^`aTM7QTVPOTj'S'mNaR^d_·aRV'UNM7QTmEOTMP���`joQ\[NJ
S3m=aR^d_�MP��aT_�VkO\JkfP³�[E^d_l[*¬P^`hPJpa�QT[EJKLN^iQl_l[EJ!a�M&UNb*O\J!�`M&Q\^`hPJ#bCmNOTM&u
Q\^`VPU=aKVPX¶Q\[NJ�h7MPO\^`VPmNaKUEVPQ\J!a!f¦MPa·³�J��`��MPaKL=Vk^�U?QTa«VPXºa\j?U=_l[EO\VPu
UE^`�!M&Q\^`VPU¾�=J�Qe³ºJ!J�U�Q\[EJ+aRVk��Vk^`aRQ�M&UNb¾MP_!_�VkS�L=M&UE^`SoJ�U?Q!f¦S'mNaRQ
°N¬kmEO\J�LEOTVPSo^`UEJ�U?Q\�`j ^`U�VkmEO«S�VCbCJ!�ú�o W[EJ]aT_�VPOTJ'a\[EVkmE�`b�UEVPQ
��J#hG^�J!³ºJpb]MPa¶M�O\^`¬P^dbo¬POT^`b�LEOTJ!aT_�OT^`�E^�UN¬«Q\[EJKLEO\Jp_�^daRJ
Q\^`S�Jpa�M&Q
³�[E^d_l[ZS'mNaR^d_�MP�DJ�hPJ!U?QTa·³�^��`��VC_�_�mEO � OTM&Q\[EJ!O!f�Q\[NJoaT_�VkO\J'¬P^`hPJpa
Q\[NJ·�=MPa\^`_KJ��dMPaRQ\^d_
S]M7QTJ�OT^`MP�Ö³�[E^`_l[+³�^��`�¸��J«aRQ\OTJ�Ql_l[EJ!b*^�U�h7M&O\u
^`VPmNaº³�M�jCa¶Q\V3LNO\VCbCmN_�J
QT[EJ·Mk_�QTmNM&��L=J!ORX¹VkO\S]MPUN_�Jk�
 W[EJ·a\_�VPOTJ
a\^�SoLE�`j�bCVGJ!a
UEVPQ�MkbEbCOTJ!aTa�SoV?aeQD^�U?QTJ�OTLEO\J�Q\^`hPJ�MPa\L=Jp_�QTa
VPXNL=J!ORu
X¹VPOTS]M&UN_�JP�
cG^`UN_�J�VPmEO�Mk_�_�VPSoLNM&UN^`aRQ¦S3mNaRQ¦X¹Vk���`V7³ZQT[EJ�a\VP�`VP^daeQpf�QT[EJ�VkmCQ\LEmEQ
V&X#Q\[EJ ¥¦^daRQ\J�U¢_�VkS�L�VPUNJ�U?Q!f¶³�[N^`_l[¢^`bEJ�U?Q\^�°NJ!a�UEVPQ\J��=VkmEUNbGu
M&OT^`J!a�^`U�Q\[EJ'aRVk��V]LNMPORQpf=_�VPUNaRQ\^�Q\mCQTJ!a#VPmEO#a\J!_�VPUNb�®GUEV7³��`J!bC¬kJ
a\VPmEOl_�Jk�-�·^`hPJ�U'Q\[NJ�h7MPO\^dM&�E�`J��`M&Q\J�U=_�j­^`U'QT[EJ�_�VkS�S'mEUE^d_�M&Q\^`VPU
V&X�bEJ�Q\Jp_�QT^�VkUNa¶X¹OTVPSÚ¥¦^daRQ\J�U�f?³�J�X¹J!J��=Q\[NM&Q�M&UGjoaRm=_�_�Jpa\aRX¹mE�ÖMP_�u
_�VkSoLNM&UE^`SoJ�U?Q
aRjCaRQ\J!S×_�M&UNUEV&Q
a\j?U=_l[EO\VkUE^`��J#^`U M3LNmEO\J!��jBO\J�u
a\L=VkUNaR^`hPJ«S]M&UNUEJ�Op�oV
M&Q\[EJ!O
^�Q#S3mNaRQ
��J3M&�E�`J«Q\V]LNO\JpbC^`_�Q
Q\[NJ
X¹mCQTmEO\JZmNaR^`UE¬�QT[EJZL=MPaRQ+M&UNb¢�NMkaRJZ^iQlaBa\j?U=_l[EO\VkUE^`�!M7QT^�VkU�VkU
Q\[NJ!a\J­LEO\JpbC^d_�Q\^`VPU=a�fEMkaW[?mNSoMPU+S'mNa\^`_�^`MPUNa�bCVN�
� [E^`��J¶Q\[EJ�aTM&SoJ�LE�dM�jPJ!O!ª a�L=J!ORX¹VkO\S]MPUN_�J�VPXGMWLNMPORQT^`_�mE�dM&O¸LE^`J!_�J
³�^`���Wh7M&OTj�X¹O\VkS O\J!UNbC^�Q\^`VPU�QTV�OTJ�U=bC^iQT^�VkU¦f¶S]M&UGj�MPa\L�J!_�Qla�V&X
S3m=aR^d_�MP�
^`U?Q\J!O\LEOTJ�QlM7QT^�VkU�M&OTJo_��`J!M&OT�`j J!aRQTM&�N��^daR[NJ!b0³�^�Q\[�VPUN��j
M¾X¹J!³µJ�ÙEM&SoLE�`J!a!�r W[EJ!a\JZJ�ÙCMPSoLE��Jpa*_�VkUNaRQ\^�Q\mCQTJ0Q\[NJ0Q\[N^�Olb
®GUEV7³��`J!bC¬kJ*aRVkmEOT_�JoX¹VPO�VkmEO3a\jCaeQTJ�S��0 W[EJBa\VP�`V0bEM7QlMEf � a\VP�`V
UEVPQ\J�VPUNa\J�Q+Q\^`S�Jpa�J!aRQ\^`SoM&Q\Jpb X¹OTVPS LNMPaRQ�O\J![EJ!MPOTaTM&�daZ��f
M&OTJ
mNa\J!b�LNO\^`S]M&OT^��`j0QTV Q\JpMP_l[�QT[EJBa\jGaRQ\J!S [EV7³¿Q\V0LEOTJ!bE^`_�Q3Q\[NJ
X¹mCQTmEO\J+J�hkVP�`mCQ\^`VPU�VPX�Q\[EJ�aRVk��VZLNM&O\Q!�Z W[NJ+MP_!_�VkS�L=M&UE^`SoJ�U?Q
bEM&QTMEf � QT[EJ0MP_!_�VPSoLNMPUE^`S�J!U?Q�VkUNaRJ�Q'QT^�SoJpaoJ!aRQ\^`SoM&Q\Jpb�X¹OTVPS
Q\[NJ·Mk_�_�VkSoLNM&UE^`SoJ�U?QWO\Jp_�VPOlbC^`UE¬´��f?MPO\JKmNa\J!b]QTV'�N^`Mka�QT[EJ«aRjCaRu

Q\J!S QTV7³�MPOTb3Q\[NJ
^�U?QTJ�OTLEO\J�QTM&Q\^`VPU�J�ÙC[E^`�E^iQTJ!bo^`UoQ\[EJ#O\Jp_�VPOlbC^`UE¬
MPaW³�J��`�¦MPa�QTV7³�MPOTb+M�mEUE^�X¹VPOTS LE�dM�j*OlM7Q\Jk�
��J�[=M�hPJ�bEJ�hPJ!��VkL=Jpb M�LEOTVP�NMP�E^`��^daeQT^`_�SoVCbCJ��¯f·M¢²WM�jPJpaR^dM&U
UEJ�Qe³ºVkO\®ÖfÖQ\[=M7Q­O\J!LEOTJ!a\J�U?QTa·M&�`��V&XºQ\[EJpaRJo®GUEV7³��`J!bC¬kJ�a\VPmEOl_�Jpa
Q\[NO\VkmE¬P[�M ìeVP^`U?Q\�`jg�«M&mNaTa\^`MPU�bC^daeQTO\^`�EmCQT^�VkU�_�VkU?QTM&^`UE^`UE¬ZL�V&u
Q\J!U?Q\^dM&�`��j'Q\[EVkmNaTM&UNbEa�V&X¸OlM&UNbCVkS h7M&OT^dM&�E�`J!a!�5 W[EJ#VP�Na\J�OTh7M&�E�`J
h7M&OT^`MP�E�`J!aD^`U'QT[E^da¶SoVCbCJ��NMPO\J�QT[EJ
J!aRQ\^`S]M7QTJ!boaRVk��Vk^`aRQ¶UEVPQ\J�VPUEu
a\J�Q*QT^�SoJ!aBLEOTVGbEmN_�Jpb��?j�¥¦^daRQ\J�U MPUNb�Q\[EJ�VPUNa\J�Q]QT^�SoJpa*X¹VkO
Q\[NJoMk_�_�VPSoLNM&UN^�SoJ�U?Q«UEV&QTJ!a!��²�J�Qe³ºJ!J�U0QT[EJ!a\J�Qe³ºV��dM�jPJ�OlaKV&X
VP�=aRJ!O\h7M&�N��J·h7M&OT^`MP�E��JpaW��^`J!a�M��dM�jPJ!O�VPX5[E^dbEbCJ!U h7M&OT^`MP�E��JpaºQ\[NM&Q
bCJpa\_�O\^`�=J�mEUNVP�Na\J�OTh7M&�E�`J � M&UNb¢^`S]M&¬P^`UNMPO\j[���?mNMPU?Q\^�Q\^`J!a]a\mN_l[
MPaW�`VC_�MP�ÖQ\J�SoL�VNfN_l[=M&UE¬kJK^`U�Q\J�SoL�VNfNMPUNb�O\[Gj?Q\[NS�^d_«aeQTO\Jpa\a!�

í]îdï ðòñ ;�ó5>GF�ô¯;=4B@+2=õ¸:!2-ö�6d÷uø�ùÖ:!>?4�<
4�>?:pAC:!6ú;�ù
��J#��J�¬P^`U]�Gj]bCJ!aT_�OT^��N^�UE¬�M�S�VCbCJ!�NX¹VkO¶QT[EJKa\J��?mEJ!UN_�J
VPX¸UEV&QTJ
VPU=aRJ�Q*Q\^`SoJ!a*¬kJ�UEJ!OTM&Q\Jpb��?j¢M�SoVPUEVkLE[EVkUE^`_ � a\^�UE¬k��JZhPVP^d_�J��
S3m=aR^d_�MP��^�UNaRQ\OTmESoJ�U?Q�LE�dM�jG^�UN¬�M�®GUEV7³�U�O\[Gj?Q\[NS��·�NVPO­JpMP_l[
V&X�QT[EJ�UEV&QTJ!a!f=^`UNbCJ�ÙGJpb �Gj.SWY�qXL�O�O�O�LZ<�f�³ºJ�bCJ�°NUNJ'M*OlM&UEu
bCVkS�hkJ!_�Q\VPO+O\J!LEOTJ!a\J�U?Q\^`UE¬¾Q\[NJ0Q\^`SoJPfÉúÕRÖf � ^`U a\J!_�VPUNbEaD�]M&Q
³�[E^d_l[�QT[EJ+UNV&Q\J���J�¬P^`UNa!f�M&U=b�Q\[NJ+�`VC_�M&�o¤RQ\J�SoL�VNf § � RÖf � ^`U
a\J!_�a!�PL�J�O�SoJ!MkaRmEOTJ���X¹VPO�Q\[EJ·UEV&QTJP�D��J#SoVCbCJ��=Q\[E^daWaRJ��?mEJ�UN_�J
V&XEOlM&U=bCVPS�hPJp_�QTVPOla¸Q\[NO\VkmE¬P[3M#OTMPUNbCVkS´bC^B�ÖJ�OTJ�UN_�JºJ��km=M7Q\^`VPU�Õ

û úÕRAäåK� R�ä-K�ü Y û sþý�R
q sÿü û úÕR� R ü æ û � R�XRCü � �G�

S Y qXL�O�O�O�LZ< Ý sPf¸³�[EJ!O\J?ý�R ^da#QT[EJ�S3mNa\^`_!M&�D�`J�UE¬PQ\[ZVPX¶Q\[NJS�����UEV&QTJPf5^�U¾SoJ!MkaRmEOTJ!a!f¦M&U=b0QT[EJ ^´� � R=LM��RX��� _ M&U=b � ú á L � á ���
M&OTJ«S3mCQTmNM&�`�`j*^�U=bCJ�L�J�UNbEJ�U?Q#�«M&m=a\a\^`MPUBOlM&UNbEVPS×hkJ!_�QTVPOla��
 W[EJ�bC^daeQTO\^`�EmCQT^�VkUNa¢V&X0QT[EJ ^ �XR _ ³�^��`��Q\J!UNb _�VPUN_�J�U?Q\OlM7QTJ
M&OTVPmNUNb¨qÞJ�ÙGLNO\Jpa\a\^�UN¬�Q\[EJ´UEV&QT^�VkU¨Q\[=M7Q�QTJ�SoL�V±_l[NMPUE¬PJpa
M&OTJ¢¬POlMPbCmNMP�ú�  W[EJ�SoJ!MPUNa�M&UNb±h7M&OT^`MPUN_�Jpa�V&XBQT[EJ ^ � R`_
a\[EV7³Þ³�[EJ!O\J'Q\[EJ*a\VP�`VP^daRQK^da­aRL�J�JpbC^�UN¬&uwmEL � UEJ�¬?M7QT^�hkJ'SoJ!MPU���f
a\��V7³�^`UE¬&u¼bCV7³�U � L�Vka\^iQT^�hkJ
SoJ!M&U`��fkMPUNb�Q\J!���=mNa�^�XÖQ\[EJpaRJ�QTJ�SoL�V
_l[NMPUE¬PJpa�M&OTJ�UEJpM&OT��jobCJ�QTJ�OTSo^�UE^daRQ\^d_ � ��V7³�h7M&OT^`MPUN_�J���f?VPO��kmN^iQTJ
h7M&OT^`MP�E�`J � [N^�¬k['h7M&OT^dM&UN_�J����
 W[EJ ^ � R _ h7M&OT^`MP�E��JpaDM&�daRV·_�VPU=_�J�UEu
Q\OlM7QTJ#M&OTVPmNUNb]q�M&U=b*bCJ!aT_�OT^`�=J#aRQ\OTJ�Ql_l[EJ!a � L�Vka\^iQT^�hkJ
SoJ!MPU���VkO
_�VkSoLEO\Jpa\a\^`VPUNa � UEJ!¬kM&Q\^`hPJBSoJpM&U��'^`U�QT[EJ�S3mNa\^`_BQ\[=M7Q]VC_�_�mNO
³�^�Q\[EVkmCQ'M&UGj�MP_�QTmNM&�º_l[NM&UE¬kJ]^�U¾QTJ�SoL�VNf�MPa­^`U�M16 Í Æ��;6wÇ�VkO
Ä�)?ÇZ)&Ád'
MP_!_�J!UkQp�5 W[EJ�MPbEbE^iQT^�VkU�V&XGQ\[NJ ^ � R _ h7M&OT^`MP�E�`J!a¸�`J!MkbEa¸QTV
M�SoVkO\J
S'mNa\^`_!M&�`��j�LE�dM&mNa\^��N��JKS�VCbCJ!�úfCa\^�U=_�J
UEVPQ�MP����h7M&OT^`M&Q\^`VPU
^`U UEV&QTJ ��J!UE¬&QT[Na*_�MPU��=J0J�ÙCLE�`MP^�UNJ!b�Q\[EOTVPmN¬P[¢Q\J!S�L�V�h7M&OT^�u
M7QT^�VkU¦�1���?mNM&�`�`j�^`SoL=VkORQlM&U?Q!f�[EV7³�J�hkJ�Opf
Q\[EJ ^ � R _ h�MPO\^dM&�N��Jpa
aRQTM&�N^��`^��!J·Q\[EJ­SoVCbCJ����?jBUEV&Q�X¹VkOT_�^�UE¬'Q\[NJ­S�VCbCJ!�¸Q\VoJ�ÙGLN�`MP^�U¦f
M&U=b'[NJ�UN_�J
O\JpaRL�VPU=b3QTVNf?M&�`�EUEV&QTJ
�`J�UE¬PQ\[oh7M&OT^`M&Q\^`VPU]MPaDQTJ�SoL�V
h7M&OT^`M&Q\^`VPU¦��ºVP�`�`J!_�QT^�hkJ��`jPf­QT[EJ�bE^`aRQ\OT^��NmCQ\^`VPUNa�V&XoQT[EJ � � R LM� R � � hkJ!_�QTVPOla
_l[NMPOTMk_�Q\J!O\^`��J*Q\[EJ�OT[?j?QT[ESo^`_+^�U?QTJ�OTLEO\J�QTM&Q\^`VPU¦��²�VPQ\[�V7hkJ�OlM&�`�
Q\J!UNbCJ!UN_�^`J!a � S�JpM&UNaD�'M&UNb�Q\[EJ�OTJ�L�J!M&QTM&�N^��`^iQej�VPX
Q\[NJ!a\J+QTJ�UCu
bCJ!UN_�^`J!a � _�V7h7M&OT^dM&UN_�J!aD�=MPO\J¶_!M&LCQTmEOTJ!b·�Gj
Q\[NJ!a\J�bC^daeQTO\^`�EmCQT^�VkUNa��



�
^�¬kmEOTJ�tEÕ n ¬kOTMPLE[E^d_�M&�­bCJpa\_�O\^`LCQT^�VkU´VPX'QT[EJ�bCJ!L=J!UNbCJ!UN_�j
aRQ\OTmN_�QTmEO\J«VPX
VkmEOWS�VCbCJ!�ú�

í]îdï`îdï � ;�6dùÖ: ñ ;]ó
>GF�;`ô
	�;=Fú;�A[ù-ó ð ÷A÷P;`ö�<DA[ù
6dö�>*ùÖ:
»¼U�S�VCbCJ!��^`UE¬�Q\[NJ*aR^�Q\mNM&Q\^`VPU�X9MP_�J!b��?jZVPmEO­MP_!_�VkS�L=M&UE^`SoJ�U?Q
a\jGaRQ\J!S�f&³ºJ���J�¬P^`U�³�^iQT[3QT[EJW�NMPa\^`_ºOT[?j?QT[ESÞSoVCbCJ��CVPX����?U¦���Cf
UEV7³�MPLELE�`^�Jpb�QTV#QT[EJH'lÇ7Å�"EÇ3$�Á�6 Í 0\Ã��36¹ÃGÅ���Y VPOTJºLNO\Jp_�^daRJ!��jkf7��J�Qt �á L�O�O�O�LUt �P�
 M&UNb�t��á L�O�O�O�LUt��P�� bCJ!UEV&QTJ3QT[EJoL=V?aR^�Q\^`VPU=a�f¸^`USoJ!MkaRmEOTJ!a!fNVPX�Q\[EJ�h7M&OT^�VkmNa#a\VP�`V]UEVPQ\J3VkUNa\J�QTa·M&U=b0MP_!_�VPSoLNM&u
UE^`SoJ�U?QBJ�hkJ�U?QTa!f�³�[EJ�OTJ��?j�Q\[EJZ�`M&QRQ\J!O*³�J S�JpM&U M&U¢VPU=aRJ�Q
VPOKQ\J!O\So^`UNM7QT^�VkUZVPXºM&U�MP_�_�VPSoLNMPUE^�SoJ!UkQ·UEV&QTJ'^`U�MPUGj�hkVP^d_�Jk�
��J Q\[EJ!U ��J�Q t á L�O�O�O�LUt.Pµ�=J0Q\[EJZa\VPO\Q\Jpb¢mEUE^`VPU�V&X«Q\[NJ!a\J
Qe³�V'a\J�QTaºV&X¦L�Vka\^�Q\^`VPUNaº³�^iQT[+bCmNLE��^d_�M&Q\JKQ\^`SoJ!aºO\J!S�V7hkJ!b � Q\[GmNatuá��{t K �CO�O�O��{t P �D��JKQ\[NJ�U*mNa\J
QT[EJ·S�VCbCJ!�=VPX����?U¦�*�
³�^�Q\[ ý R Y t R�äåK Ý{t R f�S�Y¨q[L�O�O�O�LM< Ý©sk��n×¬POlM&LE[E^d_�MP�
bCJpa\_�O\^`LCQ\^`VPU+V&X5Q\[E^da�SoVCbCJ��¸^daW¬P^`hPJ!UB^`UBQT[EJ­So^`bEbE��J·Qe³�V'�dM�j?u
J�Ola'V&X#�
^`¬PmEOTJ+tN��»¼U�QT[E^da�°N¬PmEOTJPfDQT[EJ t&Olb��dM�jPJ�O'X¹OTVPS Q\[NJ
Q\VkL�_�VPOTO\JpaRL�VPUNbNa­Q\V�Q\[NJBQT^�SoJ�u¯Q\J!SoL=V�h7M&OT^`MP�E��Jpa�f � ú R L � R � � f
X¹VPO
Q\[EJ�_�VPSoL�Vka\^iQTJ­O\[Gj?Q\[NS�f�³�[E^`��J�Q\[EJß�&UNb��dM�jPJ�OWX¹OTVPS�Q\[NJ
Q\VkL*_�VkO\OTJ!a\L=VkUNbEaDQTV­Q\[NJ3ÁÈÆX6 Í 0 "`0 Í 6wÄ�6úÁ9Ç&Æ3h7M&OT^dM&�E�`J!a � � RkLZ�XR[� � �
 W[EJ�bC^�OTJ!_�Q\Jpb M&OTO\V7³
a*V&X­Q\[N^`a+¬POlM&LE[ ^`UNbC^d_�M&Q\JZQ\[EJ¾_�VkUNbC^�u
Q\^`VPU=M&��bCJ�L�J�U=bCJ�UN_�jZaRQ\OTmN_�QTmEO\JoVPX�VPmEO«SoVCbCJ��¯�' W[GmNa!f¦¬k^�hkJ�U
M&�`�
h�MPO\^dM&�N��JpaB¤\mELNaRQ\OTJ!M&S]§]VPXºM*h7MPO\^dM&�E�`J�^`U0QT[EJ'¬kOTMPLE[¦f�Q\[NJ
_�VkUNbC^�Q\^`VPUNMP�EbC^daeQTO\^`�EmCQT^�VkU�VPX=QT[NM7Q¶h7MPO\^dM&�E�`J�bCJ�L�J�U=bEa�VPUN��j�VkU
^�QTa�LNMPO\J!U?QWh7MPO\^dM&�E�`J!a!�V�Jp_�M&�`��QT[NM7Q]QT[EJZ¥¦^daRQ\J�U _�VPSoL=VkUEJ�U?Q*JpaeQT^�S]M7QTJ!aoQT[EJ QT^�SoJ!a
M7Q­³�[E^d_l[¾aRVk��V�UEV&QTJ!a·��J�¬P^`U¦�Q�
V7³±bCV�Q\[EJpaRJoJ!aRQ\^`S]M7QTJ!a·°N¬Pu
mEOTJZ^`U?Q\V�VkmEO�S�VCbCJ!��� ��J�S�VCbCJ!�#QT[EJ�UEV&QTJ�VkUNaRJ�QBQT^�SoJ!a
J!aRQ\^`S]M7QTJ!b��Gj'¥¦^daRQ\J�U]MkaDUEVP^daRj'VP�Na\J�OTh7M7QT^�VkUNa
V&X�Q\[EJWQTO\mEJ�L�V&u
a\^iQT^�VkUNa ^ ú R`_ �� W[GmNa!fG^iX-t R ^da�M'S�JpMPa\mEOTJ#L�Vka\^iQT^�VkU+M7QW³�[E^d_l[
M«aRVk��V·UEVPQ\JWVC_�_�mNOTa!f7Q\[NJ�U'Q\[EJ
_�VPOTO\JpaRL�VPUNbE^�UE¬KJ!aRQ\^`S]M7Q\J�X¹OTVPS
¥¦^daRQ\J�U�^daWSoVGbEJ��`J!b�MPa

� R&Y�úÕR�æ z-R
³�[EJ!O\Juz R�� < � qXL�� N ����cG^`So^��dM&OT��jkf�^iXÉt R ^da3Q\[EJ�SoJ!MPa\mEOTJ
L�Vka\^iQT^�VkUBV&XDM&U�MP_�_�VPSoLNMPUE^�SoJ!UkQ�J�hkJ�U?Q!f?Q\[NJ�U�³ºJ·SoVGbEJ��ÖQ\[NJ
VP�=aRJ!O\hkJ!b]QT^�SoJ�M&Q
³�[E^`_l[+Q\[NJ­J�hPJ!U?QWVC_!_�mEOla�MPa

� R&Y�úÕRxæ �`R
³�[EJ!O\J!� R"� < � q[L$# N ���× W[EJ�UEV&QTJ�VkUNa\J�QTa+J!aRQ\^`S]M7QTJ!b �Gj
¥¦^daRQ\J�U]_�VPUNaRQ\^�Q\mCQTJ�Q\[NJWQ\VPL]�dM�jPJ!ODV&XÖVPmEO�°=¬PmEOTJW³�[E^��`JWQ\[NJ#MP_�u
_�VkSoLNM&UE^`SoJ�U?QoJ�hPJ!U?Q3Q\^`SoJ!ao_�VkUNaRQ\^�Q\mCQTJBQT[EJ��=VPQRQ\VkS �`M�jkJ�Op�
 W[EJ!O\J�M&OTJPf¶VPXK_�VkmEOTa\JPfDSoJ!MkaRmNO\J+L=V?aR^�Q\^`VPUNaoM&Q�³�[E^d_l[���V&QT[
a\VP�`VZM&UNb�MP_�_�VPSoLNMPUE^�SoJ!UkQ'J�hPJ!U?QTa�aR[EVkmE�db�VC_�_�mNO!�0»wXÉS ^�UCu

�
^�¬kmEOTJ·v=Õ��ºVPUNbC^�Q\^`VPUN^�UE¬oVkUBQT[EJ«VP�Na\J�OThPJpbBMP_!_�VkS�L=M&UE^`SoJ�U?Q
L�J�O\X¹VPOTSoMPUN_�J � bEMPO\®kJ�UEJpb­_�^`OT_���JpaZ��fp³�J�m=aRJ�QT[EJ�S�Jpa\aTM&¬kJ�LNMPaTaRu
^`UE¬ZM&�`¬PVkO\^�Q\[NS�Q\V�_�VPSoLEmEQ\J*QT[EJ+_�VPUNbE^iQT^�VkUNM&��bE^`aRQ\OT^��NmCQ\^`VPUNa
VPU+Q\[NJ­mEUEVP�=aRJ!O\h7M&�N��J ^ � R LM� R`_ h7MPO\^dM&�E�`J!a!�
bCJ�ÙGJpaBa\mN_l[ M¾Q\^`SoJ0QT[EJ�U � R M&U=b � R�³�^`�`�K��V&QT[ �=J�UEVP^daRj
VP�=aRJ!O\h7M7QT^�VkUNa�V&X5Q\[EJ«QTO\mEJ«QT^�SoJ@úÕRÖ�
 W[EJºhPJ!_�Q\VkOTa&%�h7M&OT^dM&�E�`J!a � ú á L � á � � M&U=b ^´� � R=LM��R[� � LMz-R=L$�`R _ PR s KM&OTJ­MPaTaRmNS�Jpb*QTVo�=J­S'mCQ\mNMP���`jB^`UNbCJ!L=J!UNbCJ!UkQp�

í]î�' ( 25>�@B>G25>GAC478pAEF*)­25AE8p>

�KmEO*a\jCaeQTJ�S �`J!MPO\UNao^�QTa*O\[Gj?Q\[ESo^d_�^�U?Q\J!O\LNO\J�QTM7QT^�VkU��Gj�JpaeQT^iu
S]M7QT^�UE¬ Q\[EJ�L=M&OlM&SoJ�QTJ�Ola�V&XoQ\[EJ�Q\OlM&^`UNM&�N��J �M� ú7á´L � á�� � MPUNb^´� � R LM� R � �Z_ PR s K ��h�MPO\^dM&�N��Jpa
Q\[EOTVPmE¬k[]M«LEO\VC_�J!bCmEOTJ�M&UNMP��Vk¬PVkmNaQ\V¢M�a\J�OT^�Jpa*V&X�OTJ�[NJ!M&OlaTM&�da��r��JZ^`UE^�Q\^dM&�`^��!J0Q\[NJ�SoVCbCJ��·LNM&u
OlM&SoJ�QTJ�Ola � Q\[EJ'S�JpM&UNaKM&UNbZ_�V7h7M&OT^`MPUN_�Jpa�V&X�QT[EJ�QTOTMP^�U=M&�E�`J
h7M&OT^`MP�E�`J!a � Q\V M¢¤RUEJ!mCQ\OlM&�d§*^`U?Q\J�OTLEOTJ�QlM7Q\^`VPU�f¦M&UNb�L=J!ORX¹VkO\S
³�^�Q\[0VkmEOKa\jCaeQTJ�SµMPaKbCJ!aT_�OT^���J!b�^`U�cCJ!_�QT^�VkUZxC� tE���ºMP_l[ a\mN_l[
OTJ�[EJpM&Ola\MP�¶O\JpaRmN�iQla3^`U�M&U�M&mNbC^`V0°=��J+³�[E^`_l[�³ºJ+LNM&OlaRJB^�U�MPU
V���uw��^`UEJ+X9MPa\[E^�VkU¦f�Mka'^`U cGJ!_�Q\^`VPU �0Q\V¾LEOTVCbCmN_�J�M�aRJ��?mEJ�UN_�J
V&X�Q\^`SoJ!a�M&Q�³�[E^d_l[¾a\VP�`V�UEV&QTJ]VPUNa\J�Qla«VC_�_�mNO\OTJ!b¸�* W[NJ!a\J*aRJ�u�?mEJ�U=_�J!a�V&X¦Vk�NaRJ!O\hkJ!b'Q\^`SoJ!a!fCM&�`VPUE¬�³�^�Q\[*Q\[EJK^�UNbEJ�Ù]^�U?QTV�Q\[NJ
MP_!_�VkS�L=M&UE^`SoJ�U?Q!fEa\J�OThPJ«MPaWVkmEOWQ\OlM&^`UE^`UE¬]bEM7QlME�
��JBQTO\JpM7Q'JpMP_l[�a\J��?mEJ!UN_�J�V&X�QT^�SoJpa�Mka'M�_�Vk���`J!_�Q\^`VPU�VPX#VP�Eu
a\J�OThPJ!bBh7M&OT^`MP�E��JpaW^�U�VkmEO��=J!��^`J�XDUEJ�Qe³ºVkO\®Ö�
�EVkO�^�UNaRQTMPUN_�JkfCQ\[NJ
MP_!_�VkS�L=M&UE^`SoJ�U?Q�QT^�SoJ!a�MPO\JWa\[EV7³�U�³�^�Q\[obEM&OT®PJ!UEJ!b�_�^�Ol_��`J!a
^`U�
^�¬kmEOTJ�vN�É�·^`hPJ!U0M&U ^`UE^�Q\^dM&�DMPaTaR^`¬PUESoJ!UkQKV&X�SoJ!M&U=a#M&U=b0_�VPu
h7M&OT^`MPUN_�Jpa5Q\V«Q\[NJWQ\OlM&^`UNM&�E�`JWh7M&OT^`MP�E��Jpa�fP³ºJWmNa\JWQ\[EJ]¤\SoJ!aTa\MP¬PJ
LNMka\a\^�UN¬k§ZMP��¬kVPOT^iQT[ES V&X·²�M�jkJ!a\^`MPU�UEJ�Qe³ºVkO\®Ca�Ýis3,!ß¯f�Q\V�_�VkS�u
LEmCQTJ0QT[EJ�_�VPUNbC^�Q\^`VPU=M&�KbE^`aRQ\OT^��NmCQ\^`VPUNa � ¬k^�hkJ�U�QT[EJZVk�NaRJ!O\hkJ!b
L�J�O\X¹VPOTSoMPUN_�J��ºV&X�QT[EJ«Q\OlM&^`UNMP�E��J·h7M&OT^`MP�E�`J!a!�
� [N^��`J­³ºJ­bCVkU¦ª Q
VP�=aRJ!O\hkJ3QT[EJ]Q\OlM&^`UNMP�E��Joh7M&OT^dM&�E�`J]bC^�OTJ!_�Q\�`jPf5³ºJ*_!M&U�Q\[E^`UE®�V&X
Q\[NJ�SoJ!M&U=a�V&X
Q\[EJpaRJ'_�VPU=bC^iQT^�VkUNM&�5bC^`aRQ\OT^`�EmCQ\^`VPU=a
MPa�Vk�Na\J�OTh�M&u
Q\^`VPU=a¶V&XÖQT[EJ#h7M&OT^dM&�E�`J!a!�
cGJ!hPJ!OTMP�EL=J!ORX¹VkO\S]MPUN_�JpaDQ\[EJ!U]��JpMPb�QTV
a\J�hPJ!OTMP�GVP�Na\J�OTh7M7Q\^`VPU=aDV&XÖJ!MP_l[oh7M&OT^dM&�E�`J�M&UNb�UNM&Q\mEOlM&�EJpaeQT^�S]M&u
Q\^`VPU�M&�`¬PVkO\^�Q\[ES]a#X¹VP�`��V7³­���NVPO«^`UNaeQlM&UN_�JPfÖ³�J�_�VPmE�db QlM&®PJ'Q\[NJ
J�SoLE^`OT^`_!M&��S�JpM&U�M&UNb+_�V7h7M&OT^`MPUN_�J�VPX¦Q\[NJ·_�VPUNbC^�Q\^`VPU=M&�ÖSoJ!M&U=a
MPa#VPmEO#LNM&OlM&SoJ�QTJ�O
JpaeQT^�S]M&Q\J!a!�
 W[EJ�bCJ�QlM&^`�`a#V&XDQ\[EJ'��JpM&OTUE^`UE¬
M&�`¬PVkO\^�Q\[NS×M&OTJ·LNO\JpaRJ!UkQTJ!b+^�U�Ý�spxpßw�

í]î,+ @+>GAEF ( 6dö�> ð ÷A÷P;`ö�<DA[ù
6dö�>*ùÖ:
 W[EJWSoJ�QT[EVCbCVP�`VP¬k^`_!M&�?®PJ�j«QTV«VPmEODOTJ!M&��u¯Q\^`S�JWMP_!_�VkS�L=M&UE^`SoJ�U?Q
M&�`¬PVkO\^�Q\[NSµ^`a«QT[EJ*_�VkSoLEmCQTM&Q\^`VPU�V&X � _�VkUNbC^�Q\^`VPUNMP�+�·S]MPO\¬k^�UNMP�



�
^�¬kmEOTJ·xCÕ�n�Q�M&UGjo¬P^`hPJ!UBL�VP^`UkQW^`U*Q\[NJKL�J�O\X¹VPOTS]M&UN_�J#³�JK³�^`���
[NM�hkJ'Vk�NaRJ!O\hkJ!b0M�_�VP�`��Jp_�Q\^`VPU�V&XWaRVk��V�UEV&QTJ�Q\^`S�Jpa«J!aRQ\^`S]M7Q\Jpb
J!aRQ\^`S]M7QTJ!b­�Gj«¥¦^daeQTJ�U¦f&MPUNb·Q\[EJWMP_!_�VkS�L=M&UE^`SoJ�U?Q�J�hkJ�U?Q¦QT^�SoJ!a� QT[EJ�bEMPO\®kJ�UEJpbB_�^`Ol_��`J!aD������J«_�VPSoLEmCQTJ«Q\[EJ�_�VPUNbE^iQT^�VkUNM&�¸bC^daeu
Q\OT^`�EmCQ\^`VPU VkU�Q\[EJ�UEJ�ÙGQBmNUELE�dM�jPJ!b�Mk_�_�VkSoLNM&UE^`SoJ�U?QBJ!hPJ�U?Qpf
¬P^`hPJ!UBQT[EJ!a\J«VP�Na\J�OTh7M7QT^�VkUNa��

bC^daeQTO\^`�EmCQT^�VkUNaºX9MP_�^��`^iQlM7QTJ!b*�GjoQT[EJ«S�Jpa\aTM&¬kJ�uwLNMPaTa\^�UE¬­S]Mk_l[E^�UEu
J�OTjBVPX¶²�M�jkJ!a\^`MPU+UNJ�Qe³�VPOT®Ga!�Wn�QKM&UGjBL�VP^`U?Q·bCmNO\^`UE¬oQ\[NJ�L=J!ORu
X¹VPOTS]M&UN_�J]aRVkS�J*_�VP�`��Jp_�QT^�VkU�VPXWa\VP�`V�UEV&QTJ!a�MPUNb�MP_!_�VkS�L=M&UE^�u
SoJ�U?Q#J!hPJ�U?QlaW³�^��`��[NM�hkJ«�=J!J�U VP�=aRJ!O\hkJ!b¸fEMkaW^�U��
^`¬N�=xE�J�ºVPUEu
bC^�Q\^`VPUEJpb�VPU�Q\[E^da�^`UCX¹VPOTS]M7QT^�VkU�³�J­_�MPU�_�VPSoLEmCQTJ«Q\[EJ'bC^`aRQ\OT^�u
�EmCQT^�VkU]VPUoQT[EJ
UEJ�Ù?Q�mEUELE�dM�jPJpboMP_�_�VPSoLNMPUE^�SoJ!UkQ¶J!hPJ!UkQp�
 W[NJ
OTJ!M&��u¯Q\^`S�J­_�VPSoLEmCQlM7Q\^`VPU=M&�¦OTJ��?mE^`O\J!SoJ�U?Q�^`a��`^`S�^�Q\Jpb��?j+LNMPaTaRu
^`UE¬#VkUE��j·QT[EJºSoJpa\aTM&¬kJ!a¸UEJp_�Jpa\aTM&OTj#QTVK_�VPSoLEmCQTJ�QT[EJºS]MPO\¬k^�UNMP�
bC^daeQTO\^`�EmCQT^�VkU�VPU+Q\[EJ­L�J�UNbE^�UE¬*Mk_�_�VPSoLNM&UN^�SoJ�U?Q�J�hkJ�U?Q!��KUN_�JKQT[EJ�_�VkUNbC^�Q\^`VPUNMP�¸S]M&OT¬P^`UNM&�¸bC^daeQTO\^`�EmCQT^�VkU+VPX5QT[EJ­L�J�UNbGu
^`UE¬BMP_!_�VkS�L=M&UE^`SoJ�U?Q�J�hPJ!U?Q#^`a#_�M&�d_�mN�`M&Q\J!b¦fN³�J�a\_l[EJpbCmE�`J­Q\[NJ
J�hkJ�U?QBMP_!_�VkOTbC^`UE¬k��j � OTJ!a\J�Q]Q\[NJZLE�dM�j�OlM7QTJ����¹�ºmEOTO\J!U?Q\�`j�³�J
aT_l[EJ!bCmN��JKQ\[EJ«J!hPJ�U?Q�Q\Vo��J·LN�`M�jkJ!b*M&QºQT[EJ­_�VPU=bC^iQT^�VkUNM&�ÖSoJ!MPU
Q\^`SoJPfC¬k^�hkJ�U+MP���ÖVk�NaRJ!O\hkJ!bo^`UCX¹VPOTS]M7QT^�VkU¦fG[EV7³ºJ!hPJ!OºVPQ\[EJ!OºOTJ!M&u
a\VPUNMP�E��J'_l[EVP^d_�Jpa#M&OTJ�L�VkaTaR^`�E�`JP�.-
VPQ\J�QT[NM7QKQ\[E^da«_�VkUNbC^�Q\^`VPUNMP�
bC^daeQTO\^`�EmCQT^�VkU bCJ�L�J�U=bEaBVkU Ä32�2¶VPX­Q\[EJ�aRVkmEOT_�J!a]VPX­^�UCX¹VkO\S]M&u
Q\^`VPU�^`UN_���mNbEJ!b¾^`U�VPmEO3S�VCbCJ!�úÕo W[EJBaT_�VkO\Jo^`UCX¹VPOTS]M7QT^�VkU¦f
MP���
_�mNO\OTJ�U?Q\�`j�Vk�NaRJ!O\hkJ!b'aRVk��V«M&UNboMk_�_�VkSoLNM&UE^`SoJ�U?Q�J�hkJ�U?QDQ\^`S�Jpa�f
M&U=b*QT[EJ­O\[Gj?Q\[NS�^d_·^�U?QTJ�OTLEO\J�QTM&Q\^`VPUNaWbCJ!S�VkUNaRQ\OlM7Q\JpbB�Gj*��V&QT[
Q\[NJ·a\VP�`VP^daeQ�M&UNb*Mk_�_�VPSoLNM&UN^`aRQ!f?��JpM&OTUEJ!b]bEmEO\^`UE¬3Q\[EJKQ\OlM&^`UE^`UE¬
LE[NMkaRJk�
 W[EJ�^`UE^iQT^`MP�0a\_l[NJ!bCmE�`^`UE¬±VPX�JpMP_l[�Mk_�_�VPSoLNM&UN^�SoJ�U?Q�J�hkJ�U?Q
QTMP®PJpa3LE�dMP_�JB^`SoS�JpbC^dM7Q\J!��j�M&XÈQ\J�O'Q\[NJ+LEOTJ�hG^`VPmNa�MP_!_�VkS�L=M&UE^�u
SoJ�U?Q
J�hkJ�U?Q
^da�LE�dM�jPJ!b¦��»wQ
^`a�L�VkaTa\^��E�`J·Q\[NM&QKMoaRVk��VoUEVPQ\J­³�^`���
��J3bCJ�QTJ!_�Q\J!b���J�X¹VkO\J«QT[EJ�L�J�UNbC^`UE¬*Mk_�_�VkSoLNM&UE^`SoJ�U?Q
J�hkJ�U?Q�^`a
LE�dM�jPJpb � ^`U3QT[E^`a�_!MPa\JPf�QT[EJ�L=J!UNbC^`UE¬­MP_!_�VPSoLNMPUE^`S�J!U?Q
J!hPJ�U?QD^`a
OTJ!aT_l[EJ!bCmN��Jpb �Gj�OTJ!_�VPSoLEmCQT^�UN¬B^�QTa·_�VPU=bC^iQT^�VkUNM&�DbC^daeQTO\^`�EmCQT^�VkU
mNa\^�UN¬*Q\[NJ3UEJ!³���j M�h7M&^`�`MP�E�`J�^�UEX¹VPOTSoM&Q\^`VPU0MPUNb OTJ!a\J�QRQT^�UN¬*Q\[NJ
LE�dM�jZOlM7QTJP�+ W[N^`a­[=M&LEL�J�UNa3J�hkJ�OTj Q\^`SoJBM UEJ!³¿a\VP�`V UEV&QTJ]^`a
bCJ�Q\J!_�Q\Jpb¸f mNUkQT^���Q\[EJ«J!hPJ�U?Q
^da�°NUNMP���`j*LE�dM�jPJpb¸�

/ 0 Ñ21 ëKÓ
�G�
�EÔeÑ Ð
�KmEO�LEOTVP¬kOTMPS£S3mNaRQ�S]M&U=M&¬PJ¢QT[EO\J!J�QejGL=Jpa�V&X _�VkS�LNmCQTM&u
Q\^`VPU=a5MPUNb­QT[EJ!a\J�MPO\J�VPOT¬kM&UN^��!J!b·Q\[NO\VkmE¬P[­Qe³�VKa\J�L=M&OlM7Q\JºMPa\j?UEu
_l[EOTVPUEVkmNaW_�MP���`�NMP_l®�¤\��VGVkLNa�� §|�5^`OlaeQpfGQ\[EJ�¥�^`aRQ\J!U�SoVCbCmE�`J�M&UEu
M&�`jG��Jpa�VPmNO'MP_�VPmNaRQ\^d_]^`UELEmCQoM7QoM OTM&Q\J*VPX#M&��VPmCQotEs]X¹OlM&SoJpa
L�J�O#a\J!_�VPUNb¸�º W[?m=a�Q\[EJ��=MPa\^`_·^�Q\J�OlM7QT^�VkU�V&X
¥�^`aRQ\J!U LEOTVG_�J!aTaRJpa

play rate

(1 iter of phase vocode algorithm)
Process output frame

Schedule next output frame
(1 iter of forward algorithm)

Process input frame

Schedule next input frame

If solo note detected
reschedule next accomp note

(Anticipate algorithm)

If accomp note played
schedule next accomp note

(Anticipate algorithm)

Signal handler
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