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A$BDC E$F5GIHKJ4LNMOJ4MQPRP7SDTVU9GIWKFIWNJ BXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYB [
A$B\A ]ZMOP5HKT^F5HK_a`cb/H<_�daMQPfehg<ikjmlon	MQGRSpTMQJqF5PrBYBXBYBYBXBYBXBZBYBXBYBYBXBYB s
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[oBDC ]ZGR_4J4d4�pHKLNMQJ BYBXBYBYBXBYBXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYB �
[oB\A ��HKPfehg<i���WNT�noF5WNJoik�f�a���$P�F5GRMQ_4n	WN��H<GISpTMOFIMQG BYBXBYBXBZBYBXBYBYBXBYB�CNC
[oB�[ ��MQGILK�pMQSD����T�S�F�HKJ4d4MOGIMOJ�U!WN��HKGRSpTMOFIMQGIJ�BYBXBYBYBXBYBXBZBYBXBYBYBXBYB�Cw[
[oB�g eh_a`cb/H<_�d4MOP7e7g<i���WKT�naFIWNJ4n	WN��H<GISpTMOFIMQGRP�BXBYBYBXBYBXBZBYBXBYBYBXBYB�C�g

1 �2:|'��!�� c,4)�"$���!";:�x2";)	"$ #'��v)	.O%w"$z|���!�#{ �$�
gaBDC �7b	MQGRFIG5HKLK_4J4LNP�`c_4J4�qF5SDWNJ4MQJ BYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYB�Cw 
gaB\A �fMOLNMQ�D�$GRMQSDPIM BYBXBYBYBXBYBXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYB¡AoC
gaB�[ E$F�HKbaSp�pS�F�¢<F¤£NWNJ���MQLNMO�p�;GIMOSpPIMOJ¥BYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYB¡AK¦
gaB�g E$F5GR_4�qF5_4Gfd4MQPf��MQLNMO�p�;GIMOSpPRMQP�§Q_4Gf¨vHKLNMOPRF5HKb4Sp�DSpPRSpMQGR_4J4L©BZBYBXBYBYBXBYBª[N«
gaB\s EoSpLNJ4HK�D¬/��F5MOGI_4J4L^_4J4d®fWNTn?MOJ4P5H<FISpWNJ�BXBYBXBYBYBXBYBXBZBYBXBYBYBXBYBª[N[

¯ �� #";{°%w:(u	�!�#{±�v"$.-tXu	=>8v%wu	�!89u	 c,4:|��=²";%�"$:|. @�¯
s$BDC �hSpMXEo�;_4JqF5GRMQLN�DMQG�d4MOGfT�HKLNJaMOF5SDPI���4MOJ®E$���4Sp�|HKJ4M>BXBYBXBZBYBXBYBYBXBYBª[qs

soBDCKBDC e7Ja`cWNGIdaMQGI_aJ4LNMQJ BXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYBª[qs
soBDCKB\A ��M�HK�DSpPRSpMQGR_4J4L³BXBYBXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYBª[N¦
soBDCKB�[ j9SpLKMQJ4PR���/H<`&F5MOJ�d4MOG7Eo�;_4JqF5GIMOLNMQ�D_4J4L BYBXBYBXBZBYBXBYBYBXBYBª[q�

s$B\A E$F�HKbaSp�pSDPISDMQGI_aJ4L´d4MOP7WNnoF5SpPR���4MQJ���MQPIWKJ/H<F5WKGIP>BYBYBXBYBXBZBYBXBYBYBXBYBµg4C
soB\A$BDC e7Ja`cWNGIdaMQGI_aJ4LNMQJ BXBYBYBYBYBYBXBYBXBYBYBXBYBXBZBYBXBYBYBXBYBµg4C
soB\A$B\A ¶�MOPIPR_4J4L2d4MOGf¨!H<PIMQGRPRFIG5HK�4�D��HKLKM³BYBXBYBYBXBYBXBZBYBXBYBYBXBYBµg4C
soB\A$B�[ j9JqF5�<WNn4n4�D_4J4L·daMQGf�fMOLNMQ�D�;GIMQSDPIM�BYBXBYBYBXBYBXBZBYBXBYBYBXBYBµgq[
soB\A$B�g e7b4PI���/H<�DF5MO�pMO�;FIGIWNJaSp�2d4MOGf�fMOLNMQ�D�$GRMQSDPIM BXBYBXBZBYBXBYBYBXBYBµgq¸
soB\A$B\s U!WN��ik¹7_4�D�pPRFIMQ�D�pMQJa�KWNTn?MOJ4P5H|F5SpWKJºd4MQG!T�MO���/HKJ4SDPI���4MOJ»�fMOPIWNJ4HKJ4§�sK«
soB\A$B�¦ ]ºMQPIHKT^F�H<_a`cb/HK_�d4MOGhE$n4SpMOLNMQ�DGIMQLKMQ�p_aJ4L´BYBXBYBXBZBYBXBYBYBXBYB¡sK[
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�hSpM�Cw N aCLNMOLNGI�4Jad4MOFIM·ehg|i�7WK�p��H<b?WNGIH<F5SDWNJ®_4JqFIMQGIPR_4���qF»HKT ¶�H<SpJ4§OMQGXj��DMQ�qF5GRWNJ4MOJoi
��HK_4MOGIPRFIGISD���4b?MOPI���4�DMQ_4JaSpLNMOG^¶�eº¶ � d4SpM�n/H<GISDF5¢<F5P�£NMOGI�pM F5§OMQJ4d4M»e7P
	$T�TMOFIGISDM´SpJ�d4MOG
MQ��H<PRF5SDPI���4MOJ®E;F5GIMO_4_4J4Ln	WN��HKGRSpPRSpMQG�F5MOG j9�pMO�;FIGIWNJaMQJ�HKTrU9GIWKFIWNJ}B
� T PRF5H<F5SDPI���4MOJ���_/HKGR�$TW$d4MQ�D�^b	MQPRFIMQ�qF daSpM±SpJaJ4MQGRM�E;F5GI_a�;FI_4G d4MQP²U9GIWKFIWNJ4P J;_4G
HK_4P·daGIMQSfPIWKLNMQJ/H<J4JqF5MQJ�� H<�pMQJa§�;_/HKGR�$POB ��H<T�S�F��pHKPIPRMQJ�PRSp����MOSpJ4SDLNM�PRF�H|F5SpPR���4M�j9S�i
LNMQJ4PR���/H<`&FIMQJ���SpMd/HKPYT�HKLNJ4M F5SpPR���4M-¶�WNT�MOJqF^d4MOP´U9GIW<F5WNJ4PXMQGR�$�p¢KGIMOJ}B Eo���4WNJ PRMQS�F
d4MQJ®PRSpMOb4§QSDLNMQG��NHK�4GIMOJ��¤MQS��·T·HKJ�HK�p�DMQGRd4SpJ4LKP��/d/H��·d4SpMOPIMQPhMQSpJo`#HK���4M�¶�Wod4MO�p�vMQSDJ4MQT
PRF�H<GI���¤MQ���4PRMQ����SpGI�<MQJ4daMQJ³E�	$PRFIMQT�����SDM�d/HKP�U�GRWKF5WKJ MOP�d/H<GIPRFIMQ�D�DF�� J4Sp���qFLNMQGRMQ���qF
��SpGId°B°]º�p_aWNJ4MQJ�_4J4d���EoMQM�;_/HKGI�;P! �PIn4SDMQ�DMQJ®MOb?MOJa`#HK�p�DP7MOSpJ4M"��Sp���qF5SDLNMX�fWN�D�pM<B	EoW2M loS i
PRF5SDMQGRMQJ SpT U9GIWKFIWNJ _4JqF5MQGZH<J4d4MQGRMQT©JaMQb	MQJ d4MQJ �pMOSp���qF5MOJ$#&%�if_4J4d('�)+*-,/i.��_/HKGR�;P
SpT EoMQM�HK_4��� d4SpM�PR���/��MOGIMQGRMQJ(0!132
4�,�5�6Oi7��_/HKGI�;P���d4SpM�MOSpJ4MOJ8��SD���;FISpLNMOJ89�MQS�F5G5H<L-§Q_
PIMQSDJ4MQJ j9SpLKMQJ4PR���/H<`&F5MOJ i:��SDM�§Q_4T�9�MQSDPIn4SDMQ� � Tn4_4�DPº_4J4d²Eon4SDJ®i��pSDMO`cMQGRJ}B}�7SpM�ehg|i
7WN�D��HKb	WNG5H|F5SpWKJ>TS��KF^d4SpM�PI���/��HK���4MOJ  �WKGIT»`#HK�qF5WNGRMQJ±d4MOP·U9GIW<F5WNJ4P��9d4SpM;9¤MQSDFIG5¢KLKM
d4MQG�PIMO�DFIP5HKTMQJ�<>=<Oi.��_/HKGR�$n4HNHKGIMºMOJqF5�/HK��F5MOJ��@?NJ4J4MOJ}B
�hMQG�e7_a`cb/HK_�daMQPZU9b  BARikZHK�pWNGRSpTMOFIMQGIPC��_4GRd4M�SpT ¨vHK_a`cM^d4MQG��DMOFI§OF5MOJ8�NHK�4GRMD��MOSDF�i
LNMQ�4MOJ4d HKb4LNMOPI���4�DWNPIPRMQJ _4J4d d/HKTSDF®HK_4��� MQSDJ MQGRPRF5MOG ��H<FIMQJ4n4_aJ4�qF²b	MQSFE A G
HJILKMKMN:O"P&Q A _4J4dSR G T H>UVU�UXWMHMY7£NMOGITMQPRPIMQJ°Bv�hSpM�H<_4P�d4MOG�LNMQTMQPRPIMOJ4MQJ n/HKGRSDF�¢|F5P�i
£NMQGR�pM F5§QMOJ4d4MOJ�ehP
	$TT�M F5GRSpM;Z\[3]7^�b	MQGIMO���4J4M F5M�n4�/	$PISD�<H<�pSpPR���4M�ehP
	$TT�M F5GRSpM;Z_^L`badc
b?M F5G5¢<LKF�d4MQGR§QMOSDF�efZg^L`Lahc G ikj Idl j�m HJIbl�H/npo/qrH�s�t
�hSpM � J;b	MOFIGISpMOb4J/HK�aT�M�d4MOG-b?MOSpd4MOJ³��WNT�noF5WNJ4n	WN�pHKGISDT�M F5MQG�i»d4MOP;u�GIHKJ4PITSpPRPISDWNJ4P�i
_4J4d�daMQP-��WKT�naFIWNJoik�f�4���;P�F5GIMO_4n	WN��HKGRSpTMOFIMQGIP´i"��SpGRd�MOSpJ4M���MQGRGISpJaLNMQGR_4J4L>daMQGP
	qi
PRF5MOT·H|F5SpPR���4MQJ�v7J4PRSp���4MOGI�4MOSDFXSpJ²d4MQGYehP.	oTTMOF5GRSpM»_4T�MOSpJ4MOJ  �HK�qF5WNGY[�MQGI�pHK_4b	MQJ}B
9�SpPR�4MQGw��_4GRd4M�d4SDM U�WN�pHKGISDP5H<FISpWNJºd4MOPmj9�pMO�qF5GIWKJ4MQJ4P�F5GIHK�4�pP!TSDFvd4MOT ¶�xN�p�DMQGRn?WN�pHKGISDT�M i
F5MQGhd4MQGºeXCOi�fWN�p�pHKb?WKG5H<FISpWNJ�TSDF�MOSpJ4MOGY]ZMOJ/HK_4SDLN�KMOSDF7£NWNJ8y+z|{@z~}�KM�rLNMQTMQPRPIMOJ}B
��HKPº��MQG�`#HK�4GIMOJ SpPRFZJaSp���qFZ§QMOGIPRFh?NGI_aJ4LNPR`cGRMQS���d/HKPZU�WK��HKGRSpTMOF5MOG�b	MO¬/J4daMOFYPISD��� SDJ MQS�i
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JaMQG¤HKJ4d4MOGIMQJ-E$F5GIHK�4�D`c�a�4GI_4JaL �qPIWXd/H��Yd4SpM7E$FIMQ�p�D_4J4LYd4MQP�Eon4SDJ4P T�S�F�d4MQG¤HKT���GRF d4MOP
e7g<i u�HKGRLNMOFIP J4Sp���qF��4b	MQGRMQSDJ4PRFISpTT�MOJ2T´_ �4Ba�hSpMZ¹fWKF �¤MQJ4d4SDLN�KMOSDF�d4MOG � JqF5MQGRn?WK��H<FISpWNJ
§!��SpPR���4MQJ d4MQJ ¶�MQPIPR_4J4LNMOJ²£KMQGIGRSpJ4LKMQGRF�d4SpM»]ºMQJ4HK_4SpLK�KMQS�F�d4MOGººMQJ4JqFIJ4SpPºd4MOGºU�WK��H|i
GRSpPIH<F5SDWNJ�HK_ �NMOGId4MOTrHK_a`�MOF ��H2��-B
 ��4G�d/HKPf�f�a���$P�F5GRMQ_4n	WN��H<GISpTMOFIMQG ��_4GRd4MYd/HKP�J4MQ_4HKGRFISpLNMZfWNJ4§QMOnaF7MQSpJaMQP��!,f132
4���4��
��� 1��Ni�U!WN��HKGRSpTMOFIMQGIPvLNM!� ¢<�4�DF��<d/H<P LNGRWM�NM���WNGRFIMQSp�DM¤LKMQLNMOJ$�ab?MOG �4MOGI��?KT�T�pSD���4MQJ^7WNJoi§OMQnaFIMQJ�����MOb/ qs���������MOb/«aC������ U HKPI N ��4baSpMOFIMOFQBN�hMOG9eh_a`cb/H<_daSpMQPRMQP�U!WN��HKGRSpTMOFIMQGIP ��_4GIdaM
SDTV�fHK�4TMQJ�d4GIMOSpMOG7�7Spn4�DWNT·H<GIb	MQSDFIMQJ2da_4GI���4LKMO`c�4�4G�F�B?�hSpMº£KWNGI�DSpMQLKMQJ4d4MZe7GIb	MQSDF�b	M i
PR���/¢<`&FISpLKFhPISp����T�S�F7daMQG�j9�DMQ�qF5GRWNJ4Sp� �	d4SpMX§Q_4G�E$F�H<b4Sp�DSpPISDMQGR_4J4L»d4MQPhWNnaF5SDPI���4MOJ �fMOPIW<i
J4H<F5WNGRP¤daMQP U!WN��H<GISpTMOFIMQGRP LKMQLNMOJ·TMQ���/HKJaSpPI���aMºEo���/��SpJaLN_4J4LNMOJ·£NMOG
�¤MQJ4daMOFC�¤MQGIdaMQJ
��SDGId}B<��HKda_4GI���F��SDGId´MOSpJ4M�j�GR� ?N�;_4J4LºdaMQGmM! °MO�;FISD£KMQJ¨�_4T�SDJ4WNPRSDF�¢|Fvd4MQP9���4���;PRFIGIMO_oi
U!WN��H<GISpTMOFIMQGRP MQGR��HK_4boF��4d4SDMº�;�4GI§OMQGIM^¶�M��N§QMOSDF5MOJ�MOGIT ?NLN�pSD���qF�B
�7SpMhb	MQSDd4MQJ2HKJ4d4MOGIMQJ��7Spn4�DWNT·H<GIb	MQSDFIMQJ»b	MQPI���4¢<`&F5SDLNMQJ-PRSp���2TSDF d4MOT¡WNnoF5SpPR���4MQJ�E 	;i
P�F5MOT"� � T·HK«N[��o_4J4d´TSDF!d4MOT��7MOF5MO�qF5WNG `c�aG d4SDM¤GR�4���;LNMQP�F5GIMO_aF5MOJ·U9�4W<F5WNJ4MOJ#�$�ºG�F�«N[�� B
j9SDJ4MQT �;_4GR§QMOJ2ehb4GRS��Zd4MOG&%fSpJqF5MOGILNGR�4J4d4M�d4MOP¤e7g<i�j lon	MQGISDT�MOJqF5P�SpT §!��MOSDFIMQJ2ZHKnaS�i
FIMQ�q_4JadXd4MOGm]ºGI_aJ4d4��H<LNMQJZ§Q_aG ��WKT�naFIWNJoik�f�4���;P�F5GIMO_4n	WN��HKGRSpTMOFIGISpM�SpT³d4GIS�FIF5MOJ^ZHKnaS�i
FIMQ�°`cWK�pLKF�MQSpJaMº��HKGRPRF5MO�p�D_4J4L�d4MOG J4WKF �¤MQJ4d4SDLNMQJ��fb?MOGI�pMOLN_4J4LKMQJ-§Q_aG��fMOLNMQ�D_4J4LNP�F5MQ���$i
JaSp��SpJ�ZHKnaSDF5MO��gaB � T d/HKGIHK_' ?WN�pLNMOJ4d4MOJ�`c�4Ja`&FIMQJ�ZHKn4S�F5MO� �¤MQGRd4MQJ d4SDM´j9�pMO�;FIGIWNJaSp�
daMQG!Eo�;_4JqF5GRMQLNMO�p_4JaL7PRW&��SDM9d4MQG!E$n4SpMOLNMQ�DGIMQLKMQ�p_aJ4L � d4SpM9SDT³e7g<i����4���;PRFIGIMQ_an?WN�pHKGISDT�M F5MOG
§O_4T j9SpJ4PIH<F5§¤�KWNTT�MOJ �(d4SpPR�;_aF5SDMQGRF�_4J4d^Sp�4GRM�j9SpLKMQJ4PR���/H<`&F5MOJ»HKJ4�/H<J4dX£KWNJ»¶�MOPIPI_aJoi
LKMQJZd/HKGRLNMQP�F5MQ�D�DFQB���HKPvfWNJ4§OMQnaF��w§Q_4GvfWNJqF5GIWK�p�pM�d4MQGv�fb?MOGI�pHKLNMQGR_4J4L £KWNJYj��DMQ�qF5GRWNJ4MOJoi
_aJ4d·¨vHKPRMQGRPRF5GIHK�4�/�7G5HK�qF5PR��HKJaJ4MQG §Q_�£NMOG
�¤MQJ4daMQJ � ��SpGRdSDJ»ZHKn4SDFIMQ�a¦º£KWNGILKMQPRFIMQ�D�DF�B � J
MOSpJ4MOT e7_4PIb4�DSp��� ��MOGId4MOJ�d4SDM�J4W$����HK_4PIP�F5MO�4MQJ4daMQJ�e7GIb	MQS�F5MQJ-_aJ4d�d4SpMZ¶�?NLN�pSD���4�KMOS�i
FIMQJ �|d4SDM §O_´MQSDJ4MQG �¤MQSDFIMQGRMQJ^��MOGIb	MQPIPRMQGR_4J4Lºd4MOGmj9SpLNMOJ4PI���4H<`&F5MOJ´d4MQG Eon4SDMQLNMO�pGRMQLNMO�p_4J4L
`c�a�4GIMOJ��@?NJ4J4MOJ ��b?MO�/HKJ4d4MO�DFQB
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� T e7g<i�j lon?MOGISDT�MOJ;F\��SpGId�d4SpM´n4HKGIS�F�¢<FIPR£NMOGI�DMOF5§OMQJ4daM�ehP
	$TT�M F5GRSpM^daMQP(' SpGR�;_4J4LNP�i
$_aMQGIPR���4J4S�FIF5P�daMQG^MO��HKP�F5SDPI���4MOJ E$F5GRMQ_4_4JaL�n?WN�pHKGISDPISDMQGRFIMQGZj9�pMO�qF5GIWKJ4MQJ�HKJ>_4J4n	WN��HKGRS�i
PISpMOGRFIMQJ U9GIWKFIWNJ4MQJ LNMOT�MOPIPIMOJ}Bv��HK§O_8��SDGId�d4MOGZ�pWNJ4LKSDF5_ad4SpJ/H<�!n	WN�pHKGISDPISpMOGRFIM�¶�e�¶ � i
j��DMQ�qF5GRWNJ4MOJ4PRFIG5HK�4��H<_a` MOSpJ�Cw«-�QT��pHKJ4LNMOP u HKGRLNMOFXHK_aP%)4�4PIPRSpLNMOT*' H<PIPIMOGIP�F5W� LNM i
PI���4WNPRPIMOJ}B9�hSDM�LNMOPRFIGIMQ_oF5MQJ�j9�DMQ�qF5GRWNJ4MQJ ��MOGId4MOJ SDJ²MOSpJ4MOT PI���4J4MO�p�DMQJ 9��DMQS+)/WN_4GRSpdoi
YH<�pWNGRSpTMOF5MOG J/HK���aLNM���SDMQPIMOJ}B?��HKP7��WKGI§QMOSp���4MOJ®d4MOGhj9�pMO�qF5GIWKJ4MQJ4P�F5GIHK�4�pn	WN�pHKGISDP5H<FISpWNJ
��SpGId HK�D�pM�¸K« T�P-£NWKJ³MOSpJ4MOT ,°_a`#HK�D�pPRLNMQJ4MOG5H<FIWNG2J4MO_³b	MQP�F5SDT�T^FQB �hSDM�MQG.� HKG�F5M F5M
ehP
	$TT�M F5GRSpMZ£NWNJ�d4MOGº]ºGh?M�KMQJ4WNGRd4J;_4J4L j IdW o�qrH s�t PIWN�D�!TSDFfMOSpJ4MOG�HKb4PRWN�p_oF5MQJ�]ZM i
J/HK_4SDLN�KMOSDF�£NWKJ W o qrH s.- b	MQPRFISpTT^FF�¤MQGRd4MQJ}B¤��HKGIHK_4P��¢��<F�PISD����d4MOG 9¤MQSDFIG5HKL d4MOG
0!1�2
4�,�5�6 i.��_/HKGR�$P7§Q_®daMQJ��hSDG5HK� i� /WNGRT`#HK�qFIWNGIMOJ�d4MOP�U9GIW<F5WNJ4PhT�S�F7MOSpJ4MOG\vfJ4PISD���4MQG�i
�4MQS�F £NWNJ�y i0/ c132 HJU�q T o /"cA n G H>U H/K^b	MQP�F5SDT�TMQJ}B
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F5MOF��md4MOGGRMQ�pH<F5S�£²�aWN�4M�U9�4WKF5WKJ4MQJ4daSp���qF5MOJ MOGI��H<_4baF�� !RMQd4W$��� £KWN�p�DM-7WKJ;FIGIWN�D�pM��4b?MOG
d4MQJ-U!WN��H<GISpPIH<F5SDWNJ4PR§Q_4P�F�HKJ4d·d4MQP ¨�SD���;FIP�b	MQS?PIMQ�aG PI���4JaMQ�p�DMQG ��MQGR`c�aLNb/HKGR�KMQS�F MOGI��H<_4baF��
��_4GId4M�£NWKJ´_4J4P!MQSDJ � JqF5GIHK��H�£$SDF 	qikU�WN�pHKGISDT�M F5MQG�LKMQb/HK_oF # ehb4b4SD�pd4_aJ4Lh[oB\A)$ B(�hMQG�¨vHKPIMOG��¢K_a`&Fvd4HKb?MOSN`cGIMOS$_aJ4d^b4GIHK_4���qF�J4Sp���qF�HK_a`/MOSpJ4M9`cMOPRF5M  /GIM�$MOJ4§ PRF�H<b4Sp�DSpPISDMQG�F�§Q_"��MOGId4MOJ}B
¨!H<PIMQGRT�MOd4Sp_aTr_4J4d '²MQ���4PRMQ�V��SDGI�;_4J4LKPI§QWKJ4M�b?M ¬/J4d4MOJ�PISD���®SpTrPRMQ�pb	MQJ ��MQPRWNJ/H<FIWNG��
PIW�d/H@��d4SDM²e7_4PI�<WNn4n4�D_4J4L�£KWNJ ¨�Sp���qF®H<_4P�d4MOT ��MQPRWNJ/H<FIWNG���d4MOG�d/H<P�¶�MOd4Sp_4T
MQJqF5�/¢<�DF���ehJ4n4HKPIPR_4J4L²HKJ�d4MQJ '²MQ���4PRMQ�V��SDGI�;_4J4LKPIGIMOPIWNJ4H<F5WNG_4J4d j9SpJa�KWNn4na�p_4J4L�SDJ
d4SpMOPIMQJ MOJ;FR`#HK�p�DMQJ}B°��HKPXE�	$PRFIMQT©MOJqF5�/¢K��FZGIMO��H<FISD£;��MOJ4SpLKMWKnaF5SDPI���4M»fWNT�n	WNJ4MOJqF5MQJ°B
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�h_4GI���²d4SpM�e7J/��MOPIMQJa�4MQS�F^§!��MOSpMQG 
 {@W<i�U9�pH<FIFIMQJ�_4J4d MQSDJ4MQP"9�GRM���P�F5MQG�`cMQJ4P�F5MOGIP �¤MQG�i
d4MQJ _4J4MOG
���4J4PR���qF5M®U!WN��H<GISpPIH<F5SDWNJ4PR�KWNTn?WKJ4MQJqF5MOJ±PRF5HKGI� _aJ;FIMQGRd4GI�4���qFQB e7_ �NMOGId4MOT
SpPRF�d4HKP¤E�	$PRF5MOT�LNMQLKMQJ;�4b	MQG¤E$Fd?KGI_4J4LKMQJ ��MOJ4SpLNMOG�MQTna¬/J4d4�DSp���HK�DP9b?MOS4��MQG
�¤MQJad4_4J4L
MQSpJaMQP2M loFIMQGRJ4MQJ  �HKb4G.	;ikU�MOGIWKF�i���MQPIWKJ/H<F5WKGIPQB�j9SpJ4M�HK�qF5SD£KM E$F5HKb4Sp�DSpPRSpMQGR_4J4L d4MQG2¨!H(i
PIMQGRPIn4SDMQLNMO� !RMOd4W$������SpGRd�b	MQJ ?KFISpLKF���_4T�ehb/��MOSp���;_4J4LKMQJ d4MQPh¨vHKPIMOGIPRFIG5HK�a�pP7£KWNJ®d4MOG
EoWN�p�pHKLNM9§O_X£NMOGITSpJ4daMQGIJ �|daSpM d4MQJ��fb?MOGI�pHKn4nYT�S�Fvd4MQT j9�pMO�;FIGIWNJaMQJ4P�F5G5H<�4�$£KMQGRGISpJaLNMQG�i
F5MQJ°B°¶�MQ���/HKJaSpPI���aM»Eo���/��SpJ4LK_4J4LNMOJ �?daSpMZ£NWNJ�d4MQG ' HKPRPIMOGI�;�4�4�D_4J4L2d4MOGh¨vHKPRMQGRGh?N�4GRM
Wod4MOGf�hSpb4GIH<F5SDWNJ4MOJ�d4MOG7� HK�;_4_4Tn4_4Tn	MQJ®�4MOGIGR�4�4GIMOJ®_4J4d H<_4��� ]ºMQb/¢K_ad4MQPR��� ��SDJoi
LN_4J4LNMOJ®`c�4�4GRMQJ HKJ4PRWNJ4P�F5MQJ §Q_�MOSpJ4MOGh��MQGRGISDJ4LNMQGR_4J4L2daMQGº¨�_4TSpJ4WKPISDF5¢<F7_4J4d�d/HKTSDF
§Q_�MQSpJaMQG £NMOGI�p¢KJ4LNMOGRF5MOJ®¶�M��N§OMQSDFQB
j��DMQ�qF5GRWNJ4MOJ4PRFIG5HK�4�¤_4J4d�¨vHKPRMQGIP�F5GIHK�4� �@?NJ4J4MOJ TSDFYd4MOJ�d4GIMOS �hGIHK�qF5PI�QHKJ4J4MOGIJ # POB�HoBehb4b4SD�pd4_aJ4L�[aB�[ $·SpJ d4MOG�'²MQ���aPIMQ����SpGR�$_aJ4LNPI§OWNJ4M £NMQGRT�MOPIPRMQJ �¤MQGRd4MQJ°B7e7_a`^daSpMQPRM
'>MOSpPIM^�<H<J4J HK_4��� MQSDJ4M´LNMO§QSDMQ�DFIM´�fb?MOGI��H<LNMQGR_4J4L-d4MOG�b?MOSpd4MOJ E$F5GIHK�4�DMQJ�_4JqF5MOG���MQG�i
��MOJ4d4_4J4L�d4MOG�Eo�;_4JqF5P-daMQG-�hSDn?WK�pT�HKLNJ4M F5M�MQGR`cWK�pLNMOJ}B �hMQG�¨�MQ_a���;FIPI���4SDGIT SpJ�d4MOG
'>MO���4PIMO�V��SpGR�;_4J4LNPR§QWNJ4M ��SDGId-§Q_aT ��j9SpJa`#¢KdaMQ�pJ  4d4MOP�j��DMQ�qF5GRWNJ4MOJ4PRFIG5HK�4�DP SpJ·d/HKP�U�W|i
��HKGRSpTMOF5MOG}_4J4dX§Q_4G�7WKJ;FIGIWN�D�pM9PRMQSpJaMQG  �WK�$_aPIPISDMQGR_4J4L7£KWNT ¶�eº¶ � i79�MOd4SpMOJ4G5HK_aT¥£NMQG�i
��MOJ4d4MOFQB
�hSpMXj9J4MQGRLNSpMYd4MQG7GI�4���;LNMOPRFIGIMQ_oF5MQJ j9�pMO�qF5GIWKJ4MQJ���SDGId�SpJ�MOSpJ4MOT ¹hH/� # u ��$kik�hMOFIMQ�qF5WKGHK_4P daGIMQSaºGISpP�F�HK�D�pMOJYLKMQTMQPIPRMQJ}BK�hMQGm¹hHK���/�¤MQSpP9daMQGmj9�DMQ�qF5GRWNJ4MQJ �Kd4SDM¤b	MQS$d4MQG$'>MO���oi
PIMQ����SpGR�$_aJ4L>TSDF»d4MOJ�U9�4WKFIWNJ4MQJ�MQSpJaMQJ � Tn4_4�DPR£NMOGI�D_4PRF�MQGR�pSDFRF5MOJ �/H<b?MOJ �¤PRWN�p� TSDF
MQSpJaMQTµ�hM F5MQ�qFIWNG HK_aP�PI§OSpJqF5SD�p�DSpMQGRMQJ4daMQJº_4J4PRFIPRFIW� }H<PIMQGRJ-MQG�`cWN�pLNMOJ �qd4MOG�§Q_aG ,°MOSDF SpT
eh_a`cb/H<_�b	MO¬4J4d4�pSD����SDPRFQB
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,°_4GZ¶�MOPIPI_aJ4L�d4MOGº�pWNJaLNSDFI_4d4SpJ4HK�pMOJ®U�WK��HKGRSpP5H|F5SpWKJ��4W$���4MQJaMQGILKMOF5SDPI���4MOGYj��DMQ�qF5GRWNJ4MOJoi
PRF5GIHK�4�DMQJ��KWKT�TMQJ�TMQ�4GRMQGRM´ehG�F5MQJ�£KWNJ U�WN�pHKGISDT�M F5MQGRJ®SpJ 9�MOFIG5HK���qF�B 9¤MQS9¶�xN�p�DMQG�i
n?WN�pHKGISDT�M F5MOGIJ��¤MQGIdaMQJ�d4SDM�j9�DMQ�qF5GRWNJ4MQJ�HKJ�daMQJ�n	WN�pHKGISDPISpMOGRFIMQJ�j9�pMO�;FIGIWNJaMQJ�MOSpJ4MOG
T·HKLKJ4MOFISpPISDMQG�F5MQJ  /WN�pSDMHK_4P^MOSpJ4MOG^j9SDPIMQJ$i���WNb/H<�DFRik¨�MQLNSDMQGI_aJ4L�LKMQPRFIGIMO_aF�B!��WNGRFIMQSp�D�/H<`&F
SpPRF�daMQG GIMQ�pH<F5S�£^MOSpJa`#H<���4M7e7_a`cb/HK__4J4d�d4MQG HK_o`cLNGI_4Jad�d4MOG¤�aWN�4MQJ�j9�pMO�;FIGIWNJaMQJ4d4SD���qF5M
SpJ-d4MOG� /WN�DSpM7J4SpMOd4GISDLNMZE$FIG5HK�4�DPRFIGIWNT��ab	MQS}daMQTVd4SDMY¶�MQPRPI_4JaL·b	MQGIMOSDFIP d4_4GI���aLNMO`c�4�aGRF
��MOGId4MOJ��<H<J4J}B(eh�DPm¹hH<���;FIMQSD�$MOG
�¤MQSDPRF9PRSp���^MOSpJ4MOGIPRMQSDFIP��|d/H��7d/HKP���MOGR`#HK�aGIMQJ^J4Sp���qF�§QMQG�i
PRFd?KGI_4J4LKPR`cGIMOS}SpP�F��4d4H»PRSp����MQSDJ4MY¶�M F�HK�D�D`cWN�DSpM�SpTVE$F5GIHK�4�°b	MO¬4J4d4MOFf_4Jad�WN�aJ4MQ�4SDJ�MQSpJaM
¶�MQPRPI_4J4L»b	MQSvA<« & e j9�pMO�qF5GIWKJ4MQJ4P�F5GRWNT J4SD���qF T ?KLN�pSD���·SpP�F�B$ehJ4daMQGIMOGIPRMQSDFIP�MQGILKMQb	MQJ
PISp���P
	$P�F5MQT�H<FISpPI���aM�v7JaPISp���aMQGI�aMQSDFIMQJ�d4_4GI����d4SpM�J4SD���qF¤TSDFmb?MO�pSpMOb4SpLKMQG ]ºMQJ/HK_aSpLN�<MQSDF
b?MO�<H<J4JqF5MYU�WN�pHKGISDP5H<FISpWNJ·d4MQGfj9�pMO�;FIGIWNJaMQJ�SpJ-d4MOG� /WN�DSpM<B4¶�S�F�d4MQTr¶�xN�p�DMQGRn?WN�pHKGISDT�M i
F5MQG daMQG�e^COik7WN�D��HKb	WNGIH<F5SDWNJ �¤MQGRd4MQJ�d4MQGR§QMQS�F7]ZMOJ/HK_4SDLN�KMOSDFIMQJ-£NWNJ®A�ªMOGI§OSpMQ��F�B



CQg � �����%	 ����� � ��� 
���	�� � � ��� � � �
	 ��� � ��� � ������
 ��	 � ���
u!G5H<J4PITSpPRPISpWKJ4P�i���WNT^F5n	WNJ4n	WN�pHKGISDT�M F5MQG	HKGRb?MOSDFIMQJºTSDF '>HKJ4da�pMQGRJºb?MOSpPRn4SpMO�pP
�¤MQSDPIM�HK_aP
fWN�4�DMQJ4P�F5W� �W$d4MOG eh�p_aT�SDJ4Sp_4T��;d4SpMºdaSpMºSpT�u�HKGILNM F7HK_4P n	WN��HKGRSpPRSpMQG�F5MOJ-j9�pMQ�qFIGIWNJ4MOJ
daMQP E;F5G5H<�4�pP MQGR§QMQ_aLKF5M7n?WN�pHKGISDPISDMQGRFIMC9�GRMQTPIPRFIG5HK�a�p_4J4L"��SpMOd4MQG SpJ�LNMQ�pHKd4MQJaM|u!MQSD�p���4MOJ
��HKJ4daMQ�pJ°Bo�hHKT�S�F HKGIb	MQS�F5MOJ�PRWN�p���4M7U�WK��HKGRSpTMOF5MOG9§���HKG SpT�U9GISDJ4§QSDn»§QMQGRPRFh?NGI_4JaLNPR`cGRMQSk�
d4H�PISDM�MOGIP�F´PRFIG5HK�a��HKb/��¢KGRFIPXd4MOPDu�HKGILKMOF5PX§Q_4T j9SpJaP5H<FI§��<WNT�TMQJ ��H<b?MOG^HK_o`cLNGI_4Jad
daMQG%' SpJ4�<MQ��H<b4�/¢KJ4LKSpLN�<MQSDFZdaMQGXU�WN�pHKGISDP5H<FISpWNJ�d4MOG"9�GIMOT�PRPRF5GIHK�4�D_4J4L�HK_4PYd4MQT u�HKG�i
LKMOFf�/¢KJ4L<F7daSpMZehJ/H<�V	$PISDMQGIP�F�¢KGR�KMZ£NWNJ�d4MQGfLNMOJ/HK_4MOJ�E$FIG5HK�4�D��HKLKM�_4J4d�i `cWN�;_4PRPISpMOGI_4JaL
H<b}Bv¹hHK����!RMQd4MOG
��naFISpTSpMOGI_4J4L-daMQPXj��DMQ�qF5GRWNJ4MOJ4PRFIG5HK�4�DP"��¢KGRM�PRWNT�S�FºMQSDJ4MMQGIJaMQ_aFIM
j9SD���$_aJ4L�d4MQPZU!WN��HKGRSpTMOFIMQGIP7MQG�`cWNGId4MOGI�DSp��� �?_4T MOSpJ4M´e7b4PIWK�p_aFIT�MOPIPI_aJ4L�d4MQGZE;F5G5H<�4��i
n	WN�pHKGISDP5H<FISpWNJ£NWNGRJ4MQ�4TMQJ�§Q_���?NJaJ4MQJ}B
¶�WKFIFIn?WN�pHKGISDT�M F5MOG MQSDLNJ4MOJPRSp���J;_4G�§Q_4G¤¶�MOPIPI_aJ4L^b	MQS/LNMOGISDJ4LNMQJj9�pMO�qF5GIWKJ4MQJ4MOJ4MQGRLNS�i
MOJ}B<j�SDJ»¶�WKFRF5n	WN��H<GISpTMOFIMQG�SDPRF HKJ´d4MOG n	WN��HKGRSpPRSpMQG�F5MOJD��_4MO�p�DM £KWNJ»¶�e�¶ � SpJ4P�F�HK�D�pSpMOGRFQB
9¤MQSpT ehg|i�j lon?MOGISpTMQJqF-baSpMOFIMOF�PRSp��� PI���4�DSpM��N�pSD����J4W$��� daSpM ¶�MOPIPR_4J4L�daMQP�U�WK��HKGRS�i
PIH<F5SDWNJ4PR�4b?MOGRFIG5HKLNP®HK_a`»d/HKP®U�GRWKF5WKJ HKJ}B��7SpM>e7J/HK��	oPRSpMOGIPRF5¢KGI�<M £NWNJ fWN�4�DMQJ4P�F5W� 
H<�pP E$FIGIMQ_aMQG SpPRF baSpPI�pHKJ4L HK�D�pMQGRd4SpJaLNP�J;_4G²HK_a`·[  LNMOJ/HK_ £NMOGITMQPIPRMQJ}BXj9SpJ4M � Joi
FIMQLNGIH<F5SDWNJ SpJ d/HKP®U9b  pAIi�ZHK�pWKGISpTMOFIMQG2�4¢<FIFIM²§O_4d4MQT d4MOJ¥¹hH<���;FIMQSD�k��d/H�� J4Sp���qFRi
n4HKGIS�F�¢<FIPR£NMOGI�DMOF5§OMQJ4daM��<`#H<�pPI���aM�ehP.	$T�TMOFIGISpMOJ^SDJ^d4SDM�MQSDLNMQJqFI�pSp���aM ¶�MOPIPR_4J4Lºd4MOG n/HKGRS�i
F5¢<F5P�£NMOGI�pM F5§OMQJ4d4MOJ2j9�pMO�qF5GIWKJ4MQJ4P�F5GRMQ_4_4JaL^MQSDJ4LNM `c�4�4GRFB���4GId4MOJ �/��MOPI�/H<�pbHK_4���d4SpMOPIMOP
��MOGR`#HK�aGIMQJ�J4SD���;FfSDJ� /GIHKLNM��<WNT�TXF�B
��WKT�naFIWNJoik�f�4���;P�F5GIMO_4n	WN��HKGRSpTMOFIMQG-PISDJ4d PI���4�DSpM��K�pSp��� SDT�P�F�HKJ4daM�� d4SDM U�WN�pHKGISDP5H<FISpWNJ
H<b4PIWN�D_aF!§Q_XT�MOPIPIMOJ}B<��HKPv��MQGR`#H<�4GIMOJ^SpP�F!§QMQGRPRFh?NGI_4JaLNPR`cGRMQS$_4J4d´�|HKJ4JYb	MQS$HK_4PRGIMQSD���4MQJ$i
daMQG ¨�_4TSpJaWNPIS�F�¢<F�SDJ4J4MQGR�/HK�Db£KWNJ�¶�SDJ$_oF5MQJ-]ZMOJ/HK_4SDLN�KMOSDF5MOJ�£KWNJ2MQSDJ4SpLKMQJ2U9GRWNJ4§QMOJqF
MOGI§OSpMQ�DMQJ}B
�hHKP�¶�H<SpJ4§OMQG�¶�Sp�;GIWKFIGIWNJ ¶�eº¶ � SpPRFX_4JqF5MOG´d4MOJ±j9�pMQ�qFIGIWNJ4MOJ;b?MOPI���4�DMQ_4J4SDLNMQGRJ �mH<J
daMQJ4MOJ´��WNTnaFIWNJoi����4���;PRFIGIMO_4n?WK��HKGRSpTMOF5MOG°SDJ 9�MOFIGISpMObºPISDJ4d ��d4MOG !RMOJ4SpLNM9TSDF°d4MQG�JaSpMQd$i
GRSpLNP�F5MOJ2E$FIG5HK�a�pMQJaMQGILKSpM # ¸NsNsZ¶�M ��$ B$e7_ �NMOGId4MOT�SpPRF d4MOG¤E$F5GIHK�4�pP�F5GRWNT SpT ehg<ikj lan	M i
GRSpTMQJqF�TSDF�AK« & Z PIMO�4G��;�pMOSpJ ��£NMOGILN�DSp���4MOJ�T�S�Fhd4MOJ MOF ��H-F5HK_4PRMQJ4da`#H<��� LKGh?M�NMOGIMOJ
E;F5Gh?KT�MOJ²H<J Eon	MQSD���4MQGRGISDJ4LNMQJ°Bv�hSpM��M�HK�DSpPISDMQGR_4J4L2d4MOPXJaMQ_/HKG�F5SDLNMQJ 7WKJ4§QMOnaF5MOP^d4MOP
� 	�� ! $ * $���� ��� ikU�WN�pHKGISDT�M F5MQGRP ��SDGId�J;_4J HKb	MQG2HK_4��� HKJ ¶�e�¶ � daSpM�¹f_aF5§O_4J4L±d4MOG
��WKGRF5MOSp�DM�MQSDJ4MQP7��WNTnaF5WKJ4GI�4���;P�F5GIMO_4n	WN��HKGRSpTMOFIMQGIP MOGIT ?NLN�DSp���4MOJ}B
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GIH<F5SDWNJ�d/H<P2ehg<i���WNTnaF5WNJ$i����4���;PRF5GRMQ_4n	WN�pHKGISDT�M F5MQG�HK_a`cLKMQb/HK_oF�B �hHK§Q_ ��_4GRd4MQJ SpJ
MOSpJ4MOG�U9��H<J$_aJ4LNPIna�/HKPIM^d4SpMXWNnaF5SDPI���4MOJ�_4J4d�TMQ���/H<J4SpPR���4MQJ fWNT�n	WNJ4MOJqF5MQJ�`c�4Ghd/H<P
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U�WN�pHKGISDT�M F5MQG¤HK_4PRLNMQPR_4���qF�B?��e���i ,°MQSD���4J;_4J4LNMOJ�daSpMQPRMQG�fWNT�n	WNJ4MOJqF5MQJ ��_aGId4MOJ�HKJ$i
LNMO`cMOGRF5SDLKF�B ¹7SD���;F»�<WNTT�MOGI§QSDMQ�D��MQGR�/¢K��F5�pSD���4M-fWNT�n	WNJ4MOJqF5MQJ ��SDM�%7HK�DFIMQGR_4J4LNMOJ�`c�aG
¨!H<PIMQGRPIn4SDMQLNMO�h_4Jad�e d/HKnaFIMQG ��_aGId4MOJ�MQJqF ��WKGR`cMQJ _4Jad�SpJ�e7_a`&F5GIHKL LNMOLNMQb	MQJ°B �hSDM
��e��fi ,°MQSp���aJ$_aJ4LNMQJ ��_aGId4MOJ�§Q_�MOSpJ4MOT ¶�Wod4MO�p��d4MOP���WNTnaF5WNJan?WN�pHKGISDT�M F5MOGIP�§Q_$i
P5HKTT�MOJ4LNMOPIMOFI§OFQB
¶�SDFI�4Sp��`cM�d4MOP�������� ��� �&0!1 656D0�£NWKJ³¨�MOSp��H(i�]ºMQWNP.	oP�F5MOT�P ��_aGId4M d4SDM®j lon?MOGISpTMQJ$i
F5SpMOGI�/H<�p�pM�H<J4�/HKJ4d�d4MQG £NWNGR�/HKJ4daMQJ4MOJ��K_4PRFISpMQGRT·H<GI�KMOJ·SDJ 9�W$d4MQJ�_4J4d ' ¢<J4d4MQJ·_4J4d
MQSpJaMQT d4MOGg�º_4HKd4GI_an?WN�DM d4MQG�b	MQGRMQSDFIP9£NWNGR�/HKJ4d4MOJ4MQJ2E$F5GIHK�4��`c�4�4GI_aJ4LZLNMQJ/H<_£KMQGITMQP�i
PIMQJ°B���HKP�e
	���,	i�E 	oP�F5MOTrSpPRF MQSpJ�U9GIWKLNG5HKTT��ad/HKP�SDJ2��MQGIbaSpJ4d4_aJ4L�TSDF�MQSDJ4MQT � J$i
F5MQG�`#HK�QM¤d4MQJ�e7J4PI���a�p_ ��TMQ�aGIMQGRMQGpu �4MQW$d4WN�DSDF5�aM�HKJ^MQSpJaMQJ���MQ���4JaMQGmMOGIT ?NLN�pSD���qF�B|¶�S�F
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Dipol 1 (DIPL20) Dipol 2 (DIPL21) Dipol 3 (DIPL22) Dipol 4 (DIPL23)
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