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C DFE G�HJILKLHFMDFE ILN�EJDFH
OQPSRUTVIQW�W�DFXYE DZR X\[]P�O^PQW�_�`DFDba�DZE KLHUPQW�a�EcRd`DZXVDFEJ_FILG�DFE
ILW,R
G�DFHJefTYEcXg[hPQWiPQXkjlEmD
ac[on�WpKLHmPQW�aqW�IQerN�HmD8a�D(EJGsDZ_ZRmHmDFEtMPvuiPQn�RmD(Hl`DZEmILXYn�RUTYILWwDxRyEmn�Hzn�WpXVPQHmKLD{a�ILefPQTYW�D|a�D
a}`DZ_�PQXVPQKLDrEJGsDZ_ZRUHmPQXg~ �QD�Hl`DFEJn�e�DFHUP^T"aiPQW�E�n�W�D�G�HmDZefTgMDFHJDrEmDZ_ZRUTYILW|XVDZE�G�HmTYW�_FTYGiPQnd�zHl`DZEmn�XkR�P^RmE
ILN�RmDFW�n�E ] DZEmEJDFW,RUTYDFXVXYDFe�DFW,R�P�OLDF_�Xg[on�RmTVXVTYEUP^RmTVILW�a�DbG�HJIQ�iXVE
a�D��bILTYKQR�~FC
P�e�`DZRmu�Ila�Dbac[hTYW,OLDFHJEmTYILW
a}`DZ_FHmTkRUDbPQn�_�uiP^G�TYRmHmD"G�Hl`DF_�`DFa�DZW�R�G�DFHme�DZR
n�W�D�W�ILn�OQDFXYXVDbPQG�G�HmIl_�u�D�a�DFE
a�IQW�W}`DFE
EJGsDZ_ZRUHJILEm_ZILG�TY�ln�DFEF~
��IQn�E0P�OQILW�E.PQWiPQXkjlEl`D�XVD�EmG�DF_xRUHJDfa�n{��niPQEmPQH0�����L� `-`�� � aQ�L� ILN�RUDZW�n(G�DFW�aiP^W�R.X�P�G}`DFHmTYIda�D
a�D��c�x�g�x� ����¡��x¢£� ¤��m¥Q¦§�g¨S��a�D�©���� [ PQn0��Clª�~Q«¬D}W�ILn�OQDFXVXYDFE�_FILW,RUHmPQTVW,RmDFE­EJn�H­XYDFE�G�HmILG�HmTx`DxRd`DZE
G�u,jlEmTY�ln�DFE�a�n�K,PQ®�MP�¯.° ` EJILW,R�PQTVW�EmTLILNdRUDFW�n�DZE ] DZW.GiP^HJRUTY_Fn�XYTVDZHsEJn�H X�P�HJDFX�PSRUTVIQW�RUDZefG}`DZHUP^Rmn�HmD �
a�DZW�EmTkRd`D�DZR�X�PrG�Hl`DFEJDFW�_ZD±a�D�e²`DZRUPQnd��aiP^W�E�XVDFE�HmPQTVDZE�³´ILHJRmDFE�a�D�X�Pr³´ILHFµDZR�Ccjle¶P^W �¸· ~
C DFE�DF_�u�DZXVXYDFE�a�D�XYILW�KLn�DZn�HbEmILW�a�`DFDZE�GiPQH�XVDZE�PQN�EmIQHmNiPQW,RmE�Ccjle¶PQW �¸· EmIQW�R�a�D�Xg[oILHma�HJD�a�D�¹d~Y� �
��ºs»i¼m½¾G�_ e D^~hK�~
��n�T"DxR0PQXg~ ] ��¿L¿ d DxR�RUILn�R�XYDFE�RmHUP�O^PQnd�ÀNiPQEl`DZE�Emn�H�a�DZE�EmTVe±n�X�P^RmTVILW�E g ~sÁ­P^H
_FIQW�El`DZ�ln�DFW,R ] Xg[¸`DZRUn�a�D�a�DFE�a�TYÂ�`DFHJDFW,RUE�RÃjlGsDZE�ac[hPQN�EJILHmN�PQW,RUE e _FIQW�RmTVW�n�E�ILnÄa�TVEJ_FHmDxRUE g G�DFHJefDxR
ac[hPQG�G�ILHJRmDFH�a�DZE�_ZILW,RUHmPQTVW,RUDZE�Emn�H�XVD�EmG�DF_ZRmHmD0a�D�G�n�TYEmEUP^W�_FD�MP�a�DFE�`DF_�u�DFXVXYDFE�a�TkÂ�`DZHmDFW,RmDFE���n�D
XVDZE�ILN�EJDFHJO^P^RmTVILW�E�a�DFE�KLHmPQW�a�DZE�EJRUHJn�_ZRmn�HmDZE�GiPQH�XVDZE�K,PQXVPS�dTVDFE}GiPQH�D£��DZefG�XVD e OQILTVH�Å­TVK�~��L~ ��g ~

Æ�ÇJÈ É8ÊiË}Ì¬Ê�ÍsÎÏ Ð ÎÏ
Ñ Ì�Ò�Ó Ñ Í¸Ô�Õ Ï
Ñ
C
P.HJDFX�PSRUTVIQWfDZW�RmHmD�Öind�¶DZR�a�DFW�EJTYRd`D ] DZW¶RUDZHme�DFE}a�D¬W�niPQKLDZE�XYId_FPQXVTYEl`DFEbILn�PQn�RUHJDFE ] G�DFHJefDxR

n�W�D¾G�HmDZefTYDFHJDÄTYW,RUDFHJG�Hl`DxR�P^RmTVILW×EmTYefG�XVD�a�DÄXg[¸`DZOLIQXVn�RmTVILW×a�DFE¶PQN�EJILHmNiP^W�RmEF~�Ø�DFG�DFW�a�PQW,R ] a�D
W�ILe±N�HmDZnd�8GiPQHUP^e¾MDxRUHmDZE�G�u,jdEJTV��n�DZE�EmILW,R�MP¾G�HJDFW�a�HJD¶DZW(_FIQefG�RmDfG�ILn�H�n�W�D�PQWiP^XYjlEmD�G�XVn�E
�iW�D^~���WÙGiP^HJRUTY_Fn�XYTVDZH ] X\[¸`DxOLILXYn�RUTYILWÚa�nÚÖind�ÛTYILW�TYEUPQW,R�DxR¾G�PQH�Emn�TkRUDya�D|XVP�RmDFe�G}`DFHmP^RUn�HmD ]
DZRrX�Pz_ZHmILTYEmEUP^W�_FD�KLXYILNiPQXYDfa�DFE�EJRmHmn�_xRUn�HJDFE�a�TYHmTVK�`DFD¶G�PQHrX�P¾_FILEJefILXYILKLTYDfEJILn�E �kÜ PQ_FDZW,RUDQ~"C
DZE
a�TkÂ DZHmDFW,RmE¾ILndRUTVXYE�a}`DZ_FHmTkRUE�aiPQW�E¾XYDy_�uiPQG�TkRUHmD|G�Hl`DF_�`DFa�DZW�R e Öinl�ÝefI�jQDFW ] G�HJIQ�iX�a�Dy�bILTYKQR ]
³´ILW�_xRUTYILW�E�EJR�PSRUTVE
RUTY�ln�DFE ] TVW,OQDFHmEJTVILW g ILW,R�_FILW�a�n�TYR�MP¶n�W�D0OlTVEmTYILWÄKLXVILN�PQXVD0PQEJEmDF®±G�Hl`DZ_FTVEJD±a�DZE
G�HJILG�HmTx`DZRmDFE�G�u,jlEmTV��n�DZE�a�n�e�TVXYTVDFn¶TVW,RUDZHmK,PQXVPQ_ZRmTV��n�D^~
��[on�RUTYXVTVEJD¶TY_FT�XYDFE�PQWiP^XYjlEmDZE�a}`DFa�n�TkRUDZE�a�D�EmG�DF_ZRmHmDZEfILN�EmDFH
OLDZE¶PQn��¬CdªÞDxR�PQn×ß�DF_�à�~b«¬DFnd�
`DZRmn�a�DZE ] ß�TYeáDZR�PQX\~ ]_` ¹L¹��0DZR¬½¾_�«¬ILW�PQXVaÄDZR�PQX\~ ] ` ¹Q¹L¹ ] _FTkRd`DZDFE�MP�RmTYRUHJD�ac[hD£�dDFe�G�XVD ] EJD.EJILW,R
_FIQW�_FDZW�RmHl`DZDFE"EJn�H�X\[¸`DxOLILXYn�RUTYILW�a�DFE�G�HmIQG�HmTx`DZRUDZE
a�DFE­PQN�EmIQHmNiPQW,RmE�EJn�H�a�DFE­a}`DF_�P^X�PQKLDZE�EJGsDZ_ZRmHUPQnd�
PQXYX�PQW,R�a�D��L~ c P � DFW,OlTVHJILWc~�©�RmTVXYTVEUP^W�R�a�DFE�IQn�RUTYXVE�ac[hPQWiPQXkjlEmD0a�TYÂ�`DFHJDFW,RUE ] DZXVXVDZE�EmILW,R�GiPQH�X
MP ]
_FIQefG�Xx`DFe�DFW,R�P^TVHmDZE�DZR�P^EmEmDZ®rDx�duiP^n�EJRmTYOLDZEF~ �bWd�iW ] n�WzX�P^HmKLD0G�HmIQKLHUPQe�e�D0a�D.X\[]� [�â�] a�TVHJTVK�`D
GiPQH���~�ã}DFHmKQDFHmIQW¾DZEJR�PQ_ZRmn�DFXYXVDZefDZW�R�DZW¾_ZILn�HJE�a []PQW�PQXYjlEmD ] DFW¾GiPQHJRmTV_Zn�XVTYDFH�P�X\[hä Y Á�~
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1�243�57608:9<;>=7?A@CBD@FEHG*IKJL?M@ANPORQTSKJ0I(UV@FW*IKE0EPIXIDEMBD@YEPZKO[QT@YE\G*I(]�9_^\`baKc�d�Qfe*JL?gIXIAh�O[?AiFQjOkI(G*ImlnQjUoIKOpiFqrc:stvu�u*w cyxzI|{n@�}|{KIK?|~�iYO[QT@YE�{�NH?g@F~�QTIKE0EPIKE0O�G�I|{�{RN0I,ZDOR?gID{(���H�7��IKO#l��!��l�����������iFEHiFq�W�{ �ID{�N0iF?�lnQjU�IDO�iYq:c� Z,ID?gZKq:I�NHq:IDQjE*� �z��J0@�IKO�x Jbs w*�*��� � OR?|QTiFEve*q:IC� �H��iYJ0ZA��IKO�iFq:c:s wY����� } � q:@�{KiYEvevIk� ����J�IKO�iFq:c:s wY����� � Z,IK?gZDqrI|{~�QTG*ID{R� ��lnJLq �*iY?|E0Q IDO�iFqrc:s w*�*�b� � �IKOk@FQjq:ID{ �y��x J¡IDO�iFqrc:s w*�*�b� } � Z,iF?|? �ID{ �y�¢lnQj?g�FUViFEMIKO�£LWFORq:IK?,s wY����� � N0IDORQjOkI|{q:@F{DiYEvevI|{ � ��¤�JLO[?giYU�IKO�iFq:c:s w*�*��� � N0IDORQjOT{�Z,iF?|? �ID{R� � �HZ,��iYW*InIKO�iYq:c:s tvu�u*u } � e*?giFEHG�{_O[?|QTiYEve*q:I|{ �*c�xzi<ZD?A@FQfh¦¥i`p§©¨0ª�«<IKO#q:I!q:@�{KiYEvevI�NPq:IKQjE¬¥i�`­§©®Lª 6Y¨¯NP?g@Y~°QTIKE0EHIDE±O�G�² @�}|{KIK?|~�iYO[QT@YE³iF~FI,Z�l_�_�¢l¬��� ´�x����|�pN0iF?��H@YEveviFQjq:iIKO�iFq:c:s w*�*��� IKO#�YNHQjE0?gi�G<IDO7iFq:c:s w*�*�*µ cyq:i�q�Qfe*EPInIDE(OR?giYQjOHN�@YQjE0ORQjqjqF�I�NP?g@Y~°QTIKE0O�G*I�qg² ik¶|Jb{|O IKUVIDE±OHN�iY?�=7?gID{A{�IDO�_W*}KQTZA�YQ·s wY���*��¸ ¹�ºH» ][`va�§ � ª ��� 6b«�]C9�^&`baC¼K½ ¾,¿*c#x�i¡qfQfeYEHImIKE�O[?giYQjO NPqrIDQjEÀ?gI NH?y�I|{KIKE0OkI�q�² iC¶|Jb{,OkIKU�IKE0O_IDE�q:@YQG*I�NPJLQ·{,{KiFEHZ,I­@�}DOkIKE0JnN�iY?�lnQjUÁIKO�iYq:c:s tbu*u*w N0@FJL?�q�² IKE�{KIKU�}Kq:I�G*ID{pG*@FE±E¯�I�I|{(�!�H����IDO ���������Hc
C DFE¬HJDFXVP^RUTYILW�E�DFW,RUHJDra�DZW�EmTkRd`Dra�D±�ÃÂ­DxR¬a�DZW�EmTkRd`Dra�nzK,PQ®PÄ�G�HJIQ³´ILW�a�DZn�H�IQG�RUTY�ln�D±DZR�a�DFW�EmTYRd`D
Hl`DZEmn�e�`D�aiPQW�E�Xg[oTVW,RUHJIda�n�_ZRUTYILW(e�ILW,RUHJDFW,R���n�D�X�P¾G�HmIQ³´IQW�a�DFn�HrILG�RmTV��n�D�e�I�jQDFW�W�DPÄ Å�ÆzÇ�DFE
R
n�W�DZEJRUTYe¶PSRUDFn�H}a�D�X�P.a�DFW�EJTYRd`D�G�u,jdEJTV��n�D�ac[hPQN�EJILHmN�PQW,R�efI�jLDZW�W�D^~�äÃXs³§P^n�R�W�I^RUDFH}_FDZGsDZW�aiPQW,R
��n�DzXYDFE�uiPQn�RmDFE�OQP^XVDFn�HmE�a�DÈÅvW�D¾GsDZn�OLDZW�RyµDZRUHJD¾IQN�EmDZHJOb`DFDZEF~�É�TVW�EJTAÄ�EmDZn�X�X�P|G�HmIQ³´IQW�a�DFn�H
ILG�RmTV��n�D�DZÂsDF_xRUTYOQD�DZEJR}efDZEmn�Hl`DFDQ~d«¬DFE}EmILn�Hm_FDZE�ac[oDFHJHmDZn�HmE}Emn�G�G�Xx`DFe�DFW,RUPQTVHJDFE�G�HmI�OlTVDZW�W�DFW,R�a�D
Xg[oDFE
RUTYe¶P^RmTVILW±a�nf_ZILW,RUTYWln�DZR�a�D�XVP�O^PQHJT�PQW�_FD�_FIQEme�TV��n�D³Ê§XYILHmEJ�ln�D�XVP¬XVTYKLW�D�a�D�OlTVEl`DFD�RUHmP�OQDFHJEmD
n�W�D.HmDZKLTVILW¾GiPQH
RUTV_Zn�XVTgMDFHJDFe�DFW,R�a�DFW�EJDrILnyP^nz_FIQW�RmHUPQTYHmD0a�DrEJILn�E�a�DFW�EJTYRUDbËx~sC�[hTYW�RmHmIla�n�_xRUTVIQW
a�DZE.HmPQTVDZE�PQefIQHJRUTYDFE�Ê§«�C�É(Ì Ë�aiP^W�E�XVD�_�P^XV_Fn�X"a�D ÅvÆ�Ç�G�DFn�R0e�Ida�TY�iDZH¬XVD�Hl`DFEmn�XYR�PSR�ILN�RUDZW�n(Í
PQn _ZILW,RUHmPQTVHJDPÄ�XVDFE.HUPQTYDFE�³§PQTVN�XVDFE � P^N�EmDZW�RmDFE�a�DZErXVTYEJRmDFE±a�D¶HUP^TVDFE.ILN�RmDFW�n�DFE�G�PQH.�¬Á�Å�äÃª �
Wc[oTVW�Ö�n�DFW�_ZDFW,R�GiPQE�XVD�Hl`DFEmn�XYR�PSR³Ê\ß�TVeBDZR�PQXg~TÄ#Î^¹L¹���DZR�Å­TYK�~ Ï�~k��Ë£~
C
P�O^PQXYDFn�H�a�D ÅvÆ�Ç�G�DFHJefDxR.a [hILNdRUDFW�TVH0n�W�D�_FILW,RUHmPQTVW,RmDfEJn�HÑÐ�Ò�~�«�PQW�E0XYD�_�PQE.ac[hn�W(e�TVXVTYDFn
n�W�Tk³´ILHme�DPÄdILWÄILN�RUTYDFW,R

Å�Ó(ÔÕÎzÖ:Ï��M× ��¹ »�Ø Ê¸�nÙv¯¢ËDÚ0Ê
�nÙ�Ð�Û£¯¢Ë »i¼gÜ,Ý º »i¼DÞ�» Û�ß àØ Ê �Vá ÆzÇkË »i¼�â Ð�Ò
º Ý
¹yÖh¹���ÎHã#ä Ý Ö Ê�Ï�~Y�LË
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��W(RUDZWiPQW,Rr_ZILe�G�RUDfa�D¶XVPÄG�Hl`DFEJDFW�_ZD�a�D¶E
RUHmn�_ZRUn�HmDPÄ�X�P�O^PQXVDZn�H.a�D¶Xg[hPQN�EJILHmGdRUTVIQW8e�I�jLDFW�W�D
a�TYefTYWln�D Ê´DQ~oK�~$#8DFTYWlN�DFHJK DZR�PQXg~TÄ���¿L¿&%HË£~nÉ�TVW�EJTAÄba�DÀXVP8e�DFEJn�HmDÀa�D ÅvÆ�ÇDÄ�ILWta�DFa�n�TYR�n�W�D
O^PQXVDZn�H�TVW�³´DZHmTYDFn�HJD�a�D â N�Ä¬MP|GiPQH
RUTVH�a�Dz����~pÏ�~Y�PÄ�DZRfDFW×Emn�G�G�ILEmPQW,R�n�W�D�O^PQXVDZn�H�a�D á ÆzÇÃ~
��PQPQHma�R�DxR¶½zPQaiPQn7Ä���¿L¿('ya}`DxRUDFHJefTYW�DFW,R á Æ�ÇXÔ ¹yÖ:Ï¢ã*)Ù¹yÖ � ³´ILH>Î,+@¯-+ ÏyÄ�DZWtPQ_Z_FILHJa
P�OLDZ_±XVDZE�DZEJRmTVefP^RUTYILW�E�a�D/.�TVPQXVXYILW�KLI.DZR�PQXg~TÄ ��¿L¿0'yMP�GiPQH
RUTVH�a�D.X\[hDxÂ DxR�a�D0G�HJI��dTYefTkRd`D�Emn�H�XVP
³´ILHFµDZR.CcjdefPQW �Ã· ~ C�P�O^PQXVDZn�H�a�D Þ Ø DFE
R±G�HmIl_�u�D�a�D¾�\Ê OLILTYH�_FT � a�DFEJEmILn�EFËx~�«¬DZE0_ZILW,RUHmPQTVW,RUDZE
G�XYn�E�³´ILH
RUDZE�G�DFn�OQDFW,R0PQn�EJEmT�OLDFW�TVH�a�D±Xg[Ã`DZRmn�a�D0a�DrXVP�G�HJILNiPQN�TVXVTkRd`D�a�D.a�TVE
RUHJTVN�n�RmTVILWÄa�nzÖ�nd��Ä
1ÀÊ32³Ëx~���XVXYDFE
W}`DZ_FDFEJEmTkRUDFW,R­X�P�_FILe�GiPQHmPQTVEJILW�P�OLDZ_�a�DZE�EJTVern�XVP^RUTYILW�EcG�ILn�H
XYDFEm��n�DZXVXYDFE�Ð�Ò DZEJR�n�W
GiPQHmPQe¾MDZRUHJD.XYTVN�HJD.a�D±W�ILHJe¶P^XVTVEmP^RUTYILW�a�D41ÀÊ32³Ë*Ä�Ê5#(DZTVW�NsDZHmKfDZR�PQX\~[Ä ��¿L¿&%HË£~sC DZE¬a�TYÂ�`DFHJDFW,RUDZE
e�DFEmn�HmDFE}a�D¡Ð�ÒVÊ§DQ~oK�~76�PQn�_�u�DxR�PQX\~[Äi��¿L¿&%^NÕÍ98 uiP^W�K±DxR�PQX\~[Äi��¿L¿ � Íd½¾_�«¬IQWiPQXVa�DZR�PQXg~TÄ�ÎQ¹L¹Q¹Í�ß�TVe DZR�PQX\~[Ä�Î^¹L¹���Ë}TYefG�XVTV��n�DZW,RÐ�Ò�:; ¹yÖh¹��<)²¹yÖ]¹d�=',º »i¼ ß à ÚmDxRYÐ�Ò�:; ¹yÖh¹��LÏ>)²¹zÖ]¹¢ÎQº »i¼ ß Ú
EmDZXVILW�XYDFE�a�DFnl�Äe²`DxRUu�Ila�DFEZ~
C
P±_FIQefGiP^HUPQTYEmILWfP�OLDF_�XYD�HJDFEJn�XYRUP^R�a�D�X�P.W�n�_ZXVDZILEJjlW,RUu�DZEmD�a�n�ã}TVKrã�PQW�K ÄzÐ�Ò_ÔÙ¹yÖ]¹d��ÎHãbº »�ÝÊgØ�IQG�T�DxR�PQX\~[Ä���¿L¿¢ãPË�TYefG�XYTV��n�D���n�Dy¿L¹@? a�DZE�NiPQH
jLILW�E�EmILW,R�a�PQW�E�XVP{³´ILHJDZR�CcjLP GsILn�H
¯*Aq�HÖrãd~
«�PQW�E�XYD�_�P^E�a [hn�W�D�G�ILG�n�X�P^RmTVILWra []PQN�EmILHJNiPQW,Rb��n�TiWc[¸`DZOLIQXVn�D�GiPQE�ÄLXg[oDx�dGiP^W�EmTYILW�DFW,RUHmPQTVW�D�n�W�D
a�TYefTYWlndRUTVIQW�a�D�X�P0a�DFW�EmTYRd`D�aiP^W�E�X\[hDZEmGiPQ_ZD¬G�u,jlEmTY�ln�DQ~�C
P.³´HmPQ_ZRmTVILW�W�DZn�RUHJD¬ac[ou�jla�HJILK�MDZW�D¬DFE
R
a�DxRUDFHJefTYW}`DFD�ac[hPQn�RmHmDFE±GiPQHJRmE±GiP^H.XYD�Öinl�(TYILW�TYEUPQW,RbÄ
B�Æ�Ç¸~­Ø�DZEra�DZnd� TYW�KLHJDFa�TYDFW,RUE0DFW,RUHmPQTVW�D
n�W�DÄ`DZOQILXVn�RmTVILW�a�D�Xg[hPQN�EJILHmGdRUTVIQWfe�I�jLDFW�W�DPÄlaiPQW�E�X�P�e²`DZRmHmTV��n�D�a�D�Å"6C# Ä�EmDFXYILW¦Êg½zPQ_�u�PQ_FDZà
DZR�PQX\~[Ä ÎQ¹L¹L¹HËED ÅvÆ�Ç
F Ê
�nÙv¯¢Ë Ø ß G

B�ÆzÇKÊ§¯¢ËIH Ê\¯¢Ë Ê�Ï�~·ÎPË
C�[]P Ü n�EJRmDFe�DFW,R�ac[hn�W�D�XYILT�a�D�G�n�TVEmEmPQW�_ZD�PQnl��ILN�EJDFHJO^P^RmTVILW�E�DZEJR}GsIQEmEmTYN�XVD�P�OQDF_�n�W�D�GsDZW�RmD

a�DnÏ�~ � 'XÊ§G�ILn�H�Ð�J Ôw¹yÄ�����~±Ïd~·Î�TVe�G�XYTV��n�D"n�W�D}G�DFW,RUD�a�DnÏ�~:Ï¢Ëx~�C�[¸`DZOLIQXVn�RmTVILW�a�DbXg[hPQN�EJILHmGdRUTVIQW
e�I�jQDFW�W�D�DZEJR�_FILW�EmTVE
R�PQW,RmD�P�OQDF_�n�W�Ö�nd��TVILW�TVEUP^W�R"_FILW�E
R�PQW,R}DZRbn�W�D�G�ILG�n�XVP^RUTYILWr��n�T�`DZOQILXVn�D
G�DFn¶G�ILn�H��HÖrãLK; ¯MK; � ~lØ�DZGsDZW�aiPQW,RbÄl_FDxRmRmD�_ZILW�_FXYn�EmTYILW�a�`DFG�DFW�a¶a�D�X�P�a�DFW�EJTYRd`D�Ê´a�D�_FILXYILW�W�DbËILN�EJDFH
Ob`DZDQ~

$ ��¦§¢ON��x¦PNd¢U�r¥0NRQ³+i�x¦\� ¦Ã� ) ���TSi�VU5UV� )
��WÝHmDFE
R�PQW,RÄaiPQW�E�XVDÀ_FPQa�HmDya�D{W�niP^KLDFE�a�TYEm_ZHmDZRmEvÄ�TYX�DFE
R�GsIQEmEmTYN�XVDza�Dya�TYÂ�`DFHJDFW�_ZTVDZH�a�DFnd�
G�ILG�n�XVP^RUTYILW�E±EJDFXYILW�XVDZn�Hra�DZW�EmTkRd`DQ~"Cb[oDZRmn�a�D�a�D�X\[¸`DxOLILXYn�RUTYILW(a�n×W�ILerN�HJD�a�D�HUP^TVDFErP�OQDF_�XVD
a}`DZ_�PQXVPQKLD�EmG�DF_xRUHmPQXAÄXW&YCZ0W�¯yÄ"G�ILn�Hra�DZE�_FILXYILW�W�DZE�a�DFW�EJTYRd`D�EJn�G�DFHmTYDFn�HJDFE�Ä�XVILK�Ê3[¦Ë�A �bÏyÖ\' �
PQe¾MDFW�D0MP�X�P�e¾µDZefD}_FILW�_ZXVn�EJTVILW���n�D ÅvÆ�Ç¸~LC
P�G�DFW,RUD�ILN�EmDFH
Ob`DFD�DFE
Rb_FILW�EJR�P^W�RmD Ü n�Em��n�D�¯.° �HÖrãÊ\Å�TVK�~�Ï�~k�='¢Ë�Íse¶P^TVE�DZXVXYD.DZEJR�G�XYn�E�³´ILH
RUD±��n�D�G�ILn�H�n�W�D�G�ILG�n�XVP^RUTYILW¾W [¸`DxOLILXYniPQW,R�GiPQEZ~cÁ�IQn�H
XVDZE�uiPQn�RmDFE�a�DZW�EmTkRd`DZE�a�D�_FILXYILW�W�DyXYDFE�HmDZEmn�XkR�P^RmE�a�nÄ�¡ÌdªÛe�ILW,RUHmDZW,R�n�W�D�a�TYefTYWlndRUTVIQW¶a�D�XVP
G�DFW,RUDrMP�G�XVn�E�N�PQE�a}`DF_FPQX�P^KLD�EmG�DF_xRUHUP^XAÄ�¯*+q�HÖrãd~ â HvÄLXVP¬G�XVn�GiPQHJRba�DFEbEmTYern�X�PSRUTVIQW�E­TYW�a�TV��n�DZW,R
��n�D�X�PrG�HmTVW�_FTVG�PQXVD�EmILn�HJ_FD�a�D�_�u�PQW�KLDZefDZW�R�a�n�W�ILerN�HJD�a�D�HUPQTYD�a�IQTYR�µDxRUHmD�XYD�Öind��TVILW�TVEUP^W�RÊ§ª�u�DFn�W�E�DxR�PQX\~[Ä���¿L¿ � Í�6�TYDFa�TYKLDFH�DZR�PQXg~TÄ���¿L¿ � Í]8 u�PQW�K DxR�PQXg~TÄ���¿L¿ � Í�«�P�O�`DÀDxR�PQX\~[Ä
��¿L¿Q¿¢Ëx~lC�[hDZEJRmTVefP^RUTYILWfa�n¶Öind��Ä�a�ILefTYW}`D�GiPQH�XVP._ZILefG�ILEmPQW,RUD�a�µn�D¬PQnd�_^MÌ â EvÄdGiPQH���PLPQHJa�R �
½zPQa�PQn�ÄQa�TVe�TVW�n�D�HmPQG�TYa�DFe�DFW,R�G�ILn�H­¯`+ Îl~LC D�_�uiPQW�KLDFe�DFW,Rba�D�G�DFW,RUD±MP�¯ba �HÖrÎ�G�ILn�HmHmPQTYR
PQXYILHmE0TVe�G�XVTY��n�DFH���n�D�B�ÆzÇ�O^PQHJTVDfefILTYW�E0HUPQG�TYa�DFe�DFW,RvÄ�DZW HUPQTYEmILW(a�D�X�PÄ_FILW,RmHmTVN�n�RUTYILW(a�DZE
K,PQXVPS�dTVDZE{MP²¯c+ Î Ê\ã}T�PQW�_�u�T¬DZR�P^Xg~TÄVÎQ¹L¹d��Ëx~�Cb[hPQ_Z_FHl`DxRUTYILWÚa�nÝK,PQ®ya�DZE�Hl`DZKLTVILW�E8MP�NiPQEmEJD
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a�DZW�EmTkRd`DÀOLDZHmE�XYDFE�Hl`DZKLTVIQW�E¶DZWÛ_ZILn�HJE�ac[hDxÂ IQW�a�HmDZefDZW,R MP n�WÝDZÂsDZR�G�XYn�E�³§PQTYN�XVDÄe¶P^TVE¶W�ILW
W}`DZKLXVTYKLD�PQN�XVDPÄ�DFWÀGiP^HJRUTY_Fn�XYTVDZH�GsILn�H�XYDFE�G�XVn�E�KLHmPQW�a�DZE�X�P^HmKLDZn�HmE�`DF��n�TkOQP^XVDFW,RmDFEÑÊ\«�P�Ob`D±DZR�PQX\~[Ä
��¿L¿Q¿¢Ëx~�É�n(_FILW,RUHmPQTVHJDPÄ
XVDZE±NiP^EmEmDZEra�DZW�EmTkRd`DFE±a�D¶_ZILXVILW�W�D Ê¸�LÏyÖk� K; XVIQK�ÊP[.Ë K; � � Ë�EmDZerN�XVDZW,R`DZOQILXVn�DFH"e�ILTVW�E�OlTYRmDQ~,½¾PQTVE"XYDFE"_ZILW,RUHmPQTVW,RUDZE�ILN�EJDFHJO^P^RmTVILW�W�DFXYXVDFE�EmILW,R�G�XVn�E"HmPQHmDZEmÊ\Å­TYK�~±Ï�~Y��'¢Ëx~
äÃX�DFE
R�G�XYn�E Ü n�a�TV_ZTVDFnl��a�D�G�PQHmXYDFHbac[on�W�DÄ`DxOLILXYn�RUTYILW�_FILW,RUTYW�n�D�DZW�RmHmD�XVDFEbNiP^EmEmDZE�DZR}XVDZE}u�PQn�RUDZE
a�DZW�EmTkRd`DFDZE Ê´DQ~oK�~�«�P�Ob`D{DxRÄPQXg~TÄ¬��¿Q¿L¿ÙMP×N�PQE�a}`DF_FPQX�P^KLD|EmG�DF_ZRmHUPQX Ëx~�É�TVW�EJTAÄ�XVP a�TVE
RUHJTVN�n�RmTVILW
a�DÀa�DFW�EJTYRd`DZE�a�D¾_FILXYILW�W�D±Ä}ILntXVDzEJGsDZ_ZRmHmDÀa�DzG�n�TVEJEUPQW�_FDÀa�n Ö�nd� G�DFHJefDxRmRmDFW,R�ac[oDFE
RUTYefDZH
Xg[oTVe�G�ILHJRUPQW�_FD�a�DZE�E
RUHJn�_ZRmn�HmDZE�MP�a�TkÂ�`DZHmDZW�RmDFE¬`DF_�u�DFXVXYDFEZ~���W0DxÂ DxRbÄ�XYDFEcEJTVern�XVP^RUTYILW�EsWln�e²`DZHmTV��n�DZE
ILW,R�efILW,RmHl`D0�ln�D.XYDFE�a�DFW�EJTYRd`DFE�a�D._ZILXVILW�W�D.a�DFE�W�niP^KLDFE�EmILW,R¬PQEmEJDF®±N�TVDFW¾a}`DZRmDFHJefTYW�`DFDZE�GiP^H
X�P�uiPQn�RmDFn�H�a�DFE¬G�TV_FE�a�Dra�DZW�EmTkRd`DrDxR¬XVP¶a}`DFHJTYO�`D±EJDF_ZILW�a�D�a�ny_�u�PQefG�Ê§HmDZX�P^RmTVILWÄn�RmTVXVTYEl`DZD.GiP^H
X�P�e²`DxRUu�Ila�D±«�Á�ÉÑÄ��r�x� ) � ¦�/����m¥�� % � ) ¥Q¦	�vÄvÍ ��n�T�DZR�PQXg~TÄ
��¿L¿&%HË£~�«¬D±e¾µDFe�DPÄ Ü D±e�ILW,RUHmDZHUPQT��n�D¬XYDFE�Hl`DFEJn�XYRUP^RUE}ILN�RUDZW�n�E�GiPQH}n�W�P Ü n�E
RUDZefDZW�R�a�D�G�HJIQ�iX�a�D��bILTYKQR�EJILW,R�G�HJId_�u�DZE�a�D¬_ZDFnd�
a}`DZa�n�TYRmEra�n²_�uiPQe�G�a�D�a�DFW�EJTYRd`D�TYW,OLDFHJEl`D¬ÊgÌdDF_xRUTVIQW Ï�~·ãPËx~"Á�PQHr_ZILW�El`DZ��n�DFW,RbÄbXYD¶EmG�DF_xRUHJD�a�D
G�n�TYEmEmPQW�_FD�a�n�_�u�PQefG�a�D�a�DFW�EJTYRd`D�EJD�HmDxRUHmIQn�OLD�aiPQW�E�XVD¬EJGsDZ_ZRUHJD�a�D�G�n�TYEmEmPQW�_FD�a�n�Öinl�7Ä�ILn
aiPQW�E�XVP�a�TYEJRmHmTVN�n�RUTYILW�a�D.a�DFW�EJTYRd`DZE�a�D0_FIQXVILW�W�DQ~�©�W¾efIlacMDZXVD0P�OLDF_.G�XVn�E�a�D0G�n�TYEmEmPQW�_FD±PQnd�
G�DZRUTkRUDZEy`DZ_�u�DFXYXVDZE�efILW,RmHmDFW,R0G�XYn�E�a�D�G�TV_ZE¶MP�uiPQn�RmDFE�a�DFW�EmTYRd`DFE�Ä a�ILW�_�a�D�KLHmPQW�a�DZE0a�DFW�EJTYRd`DZE
a�D�_FILXYILW�W�D±Äd_ZD���n�T�EmD�RmHUPQa�n�TYR�GiPQH}n�W�D�G�DFW,RmD¬G�XVn�E�³´ILH
RUD�Emn�H�X�P�a�TVE
RUHmTYN�n�RmTVILW�a�D�a�DFW�EJTYRd`DZE
a�D�_FIQXVILW�W�D>Ê .�W�DFa�TYW�DZR���n�TgÄc��¿L¿ � Í�Å­TYK�~ Ïd~·ÎHË£~

17243�5H6�8 � ;¡�#h�O[?giYQjO InG*I!��JLQ·s w*�*�*µ
äÃX�DFE
R¶G�ILEJEmTVN�XVD�ac[¸`DZRmn�a�TVDZH�a�TVHJDF_ZRmDFe�DFW,R�X�Py_FIQHmHl`DZX�P^RmTVILW�IQnvXYD�EmG�DF_ZRmHmDÄa�DÄG�n�TVEJEUPQW�_FDÄa�n
Öind�s~sØ�DFXVP�`DxOlTYRUD�DZWzGiP^HJRUTY_Fn�XYTVDZH�a�D0GiPQEJEmDFH�GiPQH�X\[¸`DxR�PQG�D�ac[hP Ü n�EJRmDFe�DFW,R�a�D�G�HmIQ��X a�D��bILTVKQR
� ILn�G�PQH�X�P.e²`DxRUu�Ila�D�«�Á�É � DZR�_FILW�EJDFH
OLD0G�XVn�E�ac[hTYW�³´ILHJe¶P^RmTVILW�_FIQW�RmDFW�n�D�aiPQW�E�XVD¬EJGsDZ_ZRUHJD
ac[hPQN�EJILHmG�RmTVILW ~�C D�EmG�DF_xRUHmDba�DbG�n�TVEmEmPQW�_ZD�a�n�Öind��G�DFn�R
DxRUHJD�_FILe�GiPQHl`D�MP�a�TYÂ�`DFHJDFW,RUDZE�EJTVern�X�P^RmTVILW�E�Ä
e²`DZRUu�Ida�D�a�TVHmDZ_ZRmDPÄ ILn{TVW,OLDZHmEl`DfG�ILn�H�ILNdRUDFW�TVH�XVD�EJGsDZ_ZRmHmD�a�D�G�n�TVEJEUPQW�_FD�a�D�X�P�efP^RUTgMDFHmD±DFW
RUHJILTVE�a�TVe�DFW�EJTVILW�EZ~
C
PÛe�`DZRmu�Ila�D�a�TVHJDF_xRUD×P `DxRd`D×PQG�G�XVTV��n}`DZD²DFW GiPQHJRmTV_Zn�XVTYDFHÀGiP^H(½Ä_�«¬ILWiP^XVa DZR8PQX\~[ÄMÎ^¹L¹L¹�~
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C�[¸`DxOLILXYn�RUTYILWpa�n EmG�DF_xRUHJD×a�D�G�n�TVEJEUPQW�_FD²a�npÖind�qDFEJR{a�IQefTYW�`DFD8GiPQHyX�Pva�TVe�TVW�n�RmTVILWÙa�D
Xg[hPQN�EJILHmGdRUTVIQWrefI�jQDFW�W�D^~�ÌdT�_ZDZRbDxÂ DxRbDFEJR�DZW�XVDxOb`D±ÄLaiPQW�E�XVDFE­EmTVe±n�X�P^RmTVILW�EvÄ�ILW�HmDxRUHmIQn�OLD�XVD�³§PQTYR
��n�D�X�P�G�n�TVEmEmPQW�_ZDfP^EmEmIl_FTx`DFD�PQnd�ÀKLHUP^W�a�DFEÀ`DZ_�u�DFXYXVDFE0PQn�KLefDZW,RUD�P�OLDZ_�XYDrRUDZefG�E�Ä ³´ILHJe¶P^RmTVILW
u�Tx`DFHUP^Hm_�u�TY�ln�Dfa�DZE±E
RUHmn�_ZRUn�HmDFEZ~�½¾_F«¬ILWiPQXYa8DxR�PQX\~[Ä�Î^¹L¹L¹ÄP Ü n�EJRmDFW,R�P^XVILHJE0XYDFE0ILN�EJDFHJO^P^RmTVILW�E
P�OLDZ_�n�W�D�³´ILHJern�XVD�P^WiPQXYj�RmTV��n�DrMP0G�PQHJRmTVHba�DFE�GiPQHmPQe¾MDZRUHJDFE�a�n�EmG�DF_ZRmHmD�a�D�G�n�TVEJEUPQW�_ZD�TYW�TYRmT�PQX\~
C�[hTYW,OLDFHJEmTYILW PÝ`DZRd`D¶PQG�G�XYTV��n}`DZDfGiP^H±Ø�HJIQ³ R.DZR�P^Xg~TÄ���¿L¿ � Ä���¿L¿L¿�DZR�Î^¹L¹L¹�~
��XVXYD�TVe�G�XVTY�ln�D�n�W
_FDZHJRUPQTVW�E�W�IQerN�HmD|ac[ MP � G�HmTYILHmT¬EJn�HÄXVDFE�G�HJILG�HJTx`DZRd`DFE�G�u,jlEmTY�ln�DFEvÄ�RUDZefG}`DZHUP^Rmn�HmD±Ä�N�T�P^TVE�a�n MP
X�P{a�TVE
RUILH
RUTYILWtGiP^H¶XVDZEfOlTYRmDFEJEmDFE�Ä�DZÂsDZR�W�ILW � XVTVW}`D�PQTYHmDFEZ~b«¬DFE¶RmDFE
RUE�a�Dz_FDZRJRUDÀe�`DZRmu�Ila�DzEJn�H
a�TkÂ�`DZHmDFW,RmDFEÄEmTVe±n�X�P^RmTVILW�E¶EmIQW�RÄa�TYEm_Zn�Rd`DZEÄG�PQHÄ��n�TgÄ¬��¿L¿L¿ DxR 8cPQXVaiP^HmHmTVPQK,P{DZR¾PQXg~TÄ<ÎQ¹Q¹���Nc~
Ø�DFE�a�DZnd��RÃjlG�DFE�a�D�_FIQW�RmHUPQTYW,RUDFE�EJn�H�XVD¶EmG�DF_ZRmHmD�a�D�G�n�TVEmEmPQW�_ZDÄa�D�X�PÀefP^RUTgMDFHmDfa�ILW�W�DFW,R
a�DZE{Hl`DFEJn�XYRUP^RUEy_ZILu}`DFHJDFW,RUE{P�OLDZ_���Ý����� Ô ¹yÖ]¹Q¹ � Ê§à�eÄ~hE�Ë�»i¼���¯ Ô ÎzÖrã
	.Ô ¹zÖrÏ¢Î�� ¹yÖh¹&%zÄ
Y Ô ¹yÖ]¿PÏ
�Ý¹yÖk��¹fEJDFXYILWy½¾_F«¬ILWiPQXYazDxR�PQX\~[Ä�ÎQ¹Q¹L¹fDxR�� Ý� ��� Ô ¹yÖh¹L¹ � Ê´à�e¾~oEFË »i¼ � ¯>Ô ÎzÖrã
	�Ô
¹yÖrã(%�� Û�ß Ý��» Û�ß ¼ G EmDZXVILWzØ�HmI^³ R�DZR�DZR�PQX\~[Ä ÎQ¹L¹L¹�~

C�[¸`DxOLILXYn�RUTYILW¬a�DbX\[]PQN�EmILHJG�RUTYILW�Ccj �¸· G�DFHJefDxR
a�D�_FILW,RmHUPQTYW�a�HmD�XYDFEcG�HmILG�HJTx`DxRd`DFE a�DFE�PQN�EJILHmNiP^W�RmEF~
Ø�DFG�DFW�aiPQW,RbÄ�X�P _ZILW�WiP^TVEmEmPQW�_ZD{a�D{XVP(RUDZefG}`DZHUP^Rmn�HmDyDZEJRÄn�WÝG�ILTVW,R�_FXYDZ³.aiPQW�E�RmILn�RmDFE�XVDZE
PQWiP^XYjlEmDZEF~
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�QD¶O^PQTYE±a�ILW�_�HUPQG�GsDZXVXVDZH.X\[hIQHmTVKQTVW�D�a�D�XVPzHmDZX�P^RmTVILW{RUDZefG}`DZHUP^Rmn�HmD � a�DZW�EmTkRd`D±Ä­e�DFW,RUTYILW�W}`DZD

aiPQW�E±Xg[oTVW,RmHmIla�n�_ZRmTVILW ~
�QDfe�ILW,RUHJDFHmPQTbDFW�EJn�TYRmD¶��n�D¶X\[hDZW�EmDZerN�XYDfa�DZE±_ZILW,RUHUP^TVW,RUDZE.EJn�H±_ZDZRmRmD
HmDZX�P^RmTVILW�G�PQHJRmDFW,R�a�n¾eÄµDFe�D�G�HJTVW�_ZTVG�D"D�_�P^HUPQ_xRd`DFHJTVEJDFH�X�P�XVPQHmKLDZn�H�a�DZE�HmPQTVDZE�ac[hPQN�EmIQHmG�RmTVILW�EZ~

$! ¢£�#"Q� � �%$l�MUk¥f¢U�VUk¥Q¦§�g¨S�y¦¸�*-�+'&�x¢J¥Q¦PNd¢U�)(*$l�x� ) � ¦�&�
C�[hIQN�EmDZHJO^P^RUTYILW�a�D�XVP�³´ILHFµDxR�C j �Ã· efIQW�RmHmD���n�D�XVD�efTYXVTVDZn±TYW�RmDFHJK,PQX�P^_ZRUTY��n�D�DFE
R�RUHFMDFEbTVILW�TVEl`D

G�ILn�H�¯ + ãl~ â HvÄ�X�P¾³´IQHmefP^RUTYILW8a�DFE�EJRmHmn�_xRUn�HJDFE�TVW�a�TV��n�DZW�Rr�ln�D�XVD¶e�TVXYTVDZn8DZEJR�W�DZn�RUHJD(MP
RUHFMDFE�KLHmPQW�a²a}`DF_FPQX�P^KLD�EmG�DF_xRUHUP^XAÄ�_�P^H�TVX�Wc[oTVW,RmDFHUP^KLTYR�G�XVn�E�P�OLDZ_¾XYDFE�G�u�I^RUILW�E�a�nvØ�½zã�~�äÃX
³§PQn�RfP^RJRUDZW�a�HmD���n�DÄa�DFE�EJRmHmn�_xRUn�HJDFEfG�XVn�E�_ZILefG�XVDx�dDZE�EJDÄ³´IQHme�DFW,R�GsILn�H�G�ILn�OQILTVH�TYILW�TYEmDFH
MPtW�IQn�OLDFPQn XVD(e�TVXYTVDZnÙDZW�OlTYHmILW�W�PQW,R�~¬Á�XYn�EmTYDFn�HJEÀILHmTYKLTVW�DFEÄa�D _FD8Öind�wTVILW�TYEUPQW,RzILW,Rq`DZRd`D
`DZRmn�a�Tx`DFD"D�G�u�I^RUILTYILW�TVEmP^RUTYILWÚGiPQH�G�HJDFe�TgMDZHmD|K�`DFW}`DFHUPSRUTVIQWÙa}`DxRUILTYXVDZEÄIQnÙ��niPQEmPQHmE�Ä�TYILW�TYEUP^RmTVILW
_FIQXVXVTYEmTYILW�DFXYXVDfTVW�a�n�TYRUD�GiP^Hfa�ntK,PQ®ÄEmILn�e�TVEÀMP{a�DFEf_�u�Id_ZEvÄ�a}`DF_ZHmILTYEmEmPQW�_FDza�D¾W�DFn�RmHmTVW�ILEz~k~Y~Ê§äÃà^DFn�_�u�T�DxR â EJRmHmTYàQDFH�Ä���¿ � ' Í�Ø�ILn�_�u�e¶PQWvDZR`6�DFDFE�Ä���¿ � ' ÍpÌd_FTVPQefPyÄ���¿L¿Q¹ Í�½¾TYHUPQXYaiP �
��Em_Zn�a�D�DxR â E
RUHmTYàQDZHvÄ���¿L¿¢Î Í�ÌduiPQG�TVHmI0DZR}PQX\~[Äi��¿L¿ � Í7.�TVHJILnd��DxR­ÌduiPQG�TYHmI Äi��¿L¿(' Íl��PQTYe¶PQW
DZR�C IlDFN�Ä���¿L¿&%HË£~LC�[oTVW�E
R�PQW,RbI Mn�XVD�efTYXVTVDZn±DZEJR�MP�W�ILn�OQD�PQn�EmILn�efTYE�MP�n�W�RUDFXdÖind��DZEJR}PQG�G�DFXYXx`DFD
¢+&�x�g¨S�i� ) ¥Q¦\�g¨S�i~«¬DFE�e²`DZRUu�Ida�DZE¬PQW�PQXYj�RUTY��n�DFE�DZR�W�n�e²`DZHmTY�ln�DFE�IQW�R¾`DZRd`D.n�RmTVXYTVEl`DZDFE�GiPQH���n�T�DxRL.�W�DFa�TVW�Ä
��¿L¿(%
G�ILn�Hya}`DZ_FHmTYHmD�n�W KLHmPQW�apW�IQerN�HmD�a�D�Em_�`DZWiPQHJTVIÝa�D�Hl`DZTVILW�TVEUPSRUTVIQWqaiPQW�EyXYD _�P^a�HmD²a�D�XVP
G�u�I^RUILTYILW�TVEmP^RUTYILW¦Ê§ILW�RmHmILn�OQD�a�DFE¶`DxRUn�a�DFE�EmTYefTYX�PQTYHmDZE�efPQTYE�P�OLDZ_�a�DFE�PQG�G�HmI��dTVefP^RUTYILW�E�G�XVn�E
KLHmPQW�a�DZE¾a�nÙefTYXVTYDFn � n�W�Tk³´ILHme�D|ILnÙEJDFXYILWwXYD{e�Ila MDFXYDyEmG�u}`DZHmTY�ln�D � P�OLDF_8GiPQHÄDx�dDFe�G�XYD
½¾TYHUPQXYaiP � ��EJ_Fn�a�D�DxR 6�DZDFEvÄ
��¿Q¿ � DZR .�TVHmIQnd��DxR�ÌduiPQG�TYHmI Ä ��¿L¿('¢Ë£~
C
P�RUDZefG}`DZHUP^Rmn�HmD�DZEJR�a}`DxRUDFHJefTYW}`DFD�G�PQHca�TkÂ�`DZHmDFW,RmE�G�HmIl_FDFEJEmn�E
a�D�HJDZ³´HJILTVa�TYEmEJDFe�DFW,R
DZR
_�uiP^n�ÂcP^KLD"D
Dx�dGiP^W�EmTYILW�PQa�TVPQNiP^RmTV��n�D±ÄlTYILW�TYEUP^RmTVILW�GiPQH}XVD�³´ILW�a�a�TkÂ n�EvÄb`DZOLIQXVn�RmTVILWfa�D�XVP.a�DZW�EmTkRd`DQ~�C D�Öind�
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G�u�I^RUI � TVILW�TYEUPQW,R}DFE
R�_�PQHmPQ_ZRd`DFHmTYEl`D�GiP^H�Xg[¸`DFG�Id��n�D�DZR�X�P.a�n�Hl`DZD�a�D�X�P.Hl`DFTYILW�TYEUP^RmTVILW.Ê\P�O^PQW,R���n�D
XVD�e�TVXVTYDFn�EmIQTYR}n�W�TY³´IQHme²`DFe�DFW,R�TVILW�TYEl`DbË*Ä,XVD�EmG�DF_xRUHmD�a�n¶Öinl��TYILW�TVEmPQW,R�DZR�EJILWv`DxOLILXYn�RUTYILW(Í��ln�T
EmIQW�R}³´ILW�_xRUTVIQW�E}a�D¬Xg[¸`DZOQILXVn�RmTVILW�a�DZE�EmIQn�Hm_ZDFE�TYILW�TVEmPQW,RUDZE(Ê§��niP^EUPQHJEvÄlK,PQX�P���TYDFEZ~Y~k~·Ë£~lC�P0a�DFW�EmTYRd`D
a�D¬efP^RmTgMDFHJD�DxR�X\[hD£��G�PQW�EmTYILW�EJILW,R�HmDZXVTx`DZDFE}PQnd�¶GiPQHmPQe¾MDxRUHJDFE�_ZILEme�ILXYILKLTV��n�DZEF~l��W�GiPQH
RUTV_Zn�XVTYDFHÐ�ÒFÄ�G�n�TVEm��n�D0EmDZn�X
XVD�K,P^®�Emn�N�TkR�a�DFE�TVW,RmDFHUP^_ZRUTYILW�E�PQndRUHmDZE��ln�D.XVPrKLHUP�OlTYRd`DQ~
C�[¸`DxOLILXYn�RUTYILW�a�D�X�P±RmDFe�G�`DFHmP^RUn�HJD�Emn�TkR�PQXVILHJE�X�PrHJDFX�PSRUTVIQW¬Ê\��n�T DZR .�W�DFa�TYW�Äc��¿L¿(%HË
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Y7Ò�DZEJR{`DFK,PQX�MP�X�P�a�DZW�EmTkRd`D�RUIQRUPQXVD±a�n8KLPQ®ÈÊ§EmPQW�E�X�P�efP^RUTgMDFHJDrW�ILTYHmDLË�Í �
 � DFEJR0a}`Dx�iW�T�GiP^H
Y �	� Ê
�(Ù��±Ë �
 ���� Ò
Z����¢ÄbI Mn Y � DZEJR¶X�P8a�DFW�EJTYRd`D¾aiPQW�EfXg[oDFEJGiPQ_FD¾G�u,jlEmTV��n�Dya�DzXg[oDFEJGcMDF_ZD��m~
C DFEfa�DFnd�tG�HJDFe�TVDFHJE�RmDFHJefDZE¶a�D¾Xg[h�b��ª _ZILHmHJDFEmG�ILW�a�DFW,R MP8X\[hD£��G�PQW�EmTYILW P^a�T�PQN�P^RUTY�ln�DQ~�C D
RUDZHme�D�Emn�TYO^PQW,Rba}`DF_ZHmTkR�XVD�_�u�PQW�KLDZefDZW�R�a�n�W�IQerN�HmD�a�D�GiPQH
RUTV_Zn�XVDZE"ac[on�W�D�DFEJGcMDF_ZD�DxR�a�ILW�_�a�D
Xg[oDFW�DFHmKQTVD�TYW,RUDFHJW�D�G�PQH�GiPQH
RUTY_Fn�XYDQ~l��W��iW�ÄdXVD�a�DFHmW�TVDFH}RUDFHJefD�G�HmDZW�a�DFW�_ZILe�G�RUD�X�P0O^PQHJT�P^RmTVILW
a�D�RUDZefG}`DZHUP^Rmn�HmDÄTVW�a�n�TYR�G�PQH�XVD�Öind�vTVIQW�TVEmPQW,R�~�C DÄEJjlEJR�MDFe�DzDFE
R¶DZW,RUTgMDZHmDZefDZW�Rfa}`DZ_FHmTkR�DFW
HUP Ü ILn�R�P^W�R
Xx`DZOQILXVn�RmTVILW�a�DFE
HUP^G�GsIQHJRUE a [hTYILW�TVEmP^RUTYILW¬DZW�³´IQW�_ZRmTVILW�a�n�R�P^nd��a�DbG�u�IQRUILTYILW�TYEUP^RmTVILW
DZR�a�D�HJDF_FIQerN�TVW�T�PQTYEmILWc~lTVX HmDFE
RUD.PQXVIQHmE.MP�a}`DF_ZHmTYHmD�XVDZE�_FILW�a�TYRUTYILW�E�TYW�TYRmT�PQXYDFEZ~MÉÚKLHmPQW�a�a}`DF_FPQX�P^KLD�EmG�DF_xRUHUP^XAÄLXVP�RUDFe�G�DFHUPSRUn�HJD�DFEJR�a}`Dx�iW�TiGiP^H�XVDFE�TYW,RUDFHmPQ_ZRmTVILW�EbP�OQDF_�XVD�³´IQW�a
a�TkÂ n�E0e�TV_FHJI � IQW�a�DQ~c�bXYXVD�efPQTVW,RUDZW�n8_ZILW�EJRUPQW,RUDfGiPQH0a�TYÂsn�EmTYILW|_FILe�G�RmILW Ü n�Em��n�DÀ�mÙÝ¯.Ô
��¹L¹ ÊgÐ�Ò¸º Ý ZQ¹yÖh¹���ÎPãHË ÝDÜ Ú Ê§Á�DFDZN�XVDZEvÄ���¿L¿PÏ¢Ëx~��bW�Emn�TkRUDPÄ�XVDFE�TYW,RUDFHmPQ_ZRmTVILW�E�P�OQDF_|XVDyØ�½zã@EJILW,R
TVW,RmDFHma�TYRUDZEvÄ"DxR�XVD¶efTYXVTVDZn `DxOLILXYn�D�PQa�TVPQNiP^RmTV��n�DFe�DFW,R Ü n�Em��nc[hPQn²a�`DFN�ndRfa�D�X�PzHl`DFTVIQW�TVEmP^RUTYILW�Ä
¯������! #"Q~

1�243�57608 6X; �#@YE0~FID?Re�IKEPZ,IX~�IK?,{�JLEHI¡q:@YQ�G�I­NHJLQ·{A{KiYEPZ,I�N0@FJL?�q:i�?AIDq:iYO[QT@YEÈOkIDU�Nn�IK?giYO[JL?gI%$�G*IKE�{|QjO0�I � ��JLQ�IDO
& EPI,GFQjE0s wY����� �Yc('*),+�-/.1032p�7~�@Yq�JLORQT@FE�G*IÀq:i¦G*IKE�{|QjO0�I � ��iYJLOf�ÈIKO¡G�IÀq:i©OkIKU�Nn�ID?giYO[JL?AIÀG�² JLEPIMN�iY?|O[QTZKJLq:I� },i�{ ��{KIDqr@FE.q�² �bQ·{|Ok@FQj?gI>G*IÑq:iÀ? �IKQT@FE0Q·{KiYO[QT@YEPc�x�ID{³GFQ 4��ID?gIKE0OkID{ÑZ,@FJL?K},I|{³G�I�OkIDU�Nn�IK?giFORJL?gID{³Z,@F?|?gID{RN�@YEPG*IKE0O¥imG�I|{¯~FiFqrIDJL?,{pG*I�`6587:9 ;=<XGYQ 4��IK?gIDE±O ID{p@FJ¬¥i�G*ID{¯U�@�G#¥IKq:ID{¯G�In?y�IDQT@YE0Q·{KiFORQT@FE�GFQ 4��IK?gIKE0O[{Kc�>@?BADCFE=032�xziV?gIKq:iFORQT@FEOkIDU�Nn�IK?giFORJL?gI%$�G*IKE�{|QjO0�I�G�iFE�{�JLEPI<{,QjU­JLq:iYO[QT@YE��LW*GF?g@,$�GFWFEPiYUnQTSKJ0IMZ,@FE±~�IK?[evI�~�IK?,{<JLEPImq:@FQ_G*I¯NPJLQ·{,{KiFEHZ,I ¥i
G/HJI c�xzimGYQ·{[N0IK?,{,QT@YE�iFJ*e*U�IKE0OkI>¥ineY?giYEPG�InG�IDE0{,QjO±�I�IDEX?giFQ·{K@FE�G*Ipq�² QjU�N�@Y?|O iYEPZ,I�G*ID{pZA�0@°ZD{Kc
C
P8G�Hl`DFEJDFW�_ZD Ê§EmIQn�aiPQTYW�DLË�ac[hn�WtÖind�tTVILW�TVEUP^W�RyMP(X\[hTYW�EJRUPQW,R¶a�DzX�P|Hl`DZTVILW�TVEUPSRUTVIQW�Ä�DFW,RUHmPQTVW�D
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n�WÙPQ_FHJILTVEJEmDZefDZW�R�HmPQG�TYa�Dya�D|X�P(RmDFe�G�`DFHmP^RUn�HJDQ~�C DZEÄHl`DFEJn�XYRUP^RUE�EmDZefT � PQW�PQXYj�RUTY��n�DzILnÝGiP^H
a�DZE¶EmTYern�XVP^RUTYILW�E�u,jla�HmI � a�jlWiPQe�TV��n�DZEfe�ILW,RUHJDFW,R�_ZDZRmRmDÛ`DxOLILXYn�RUTYILWvEJn�H�n�W�DzG�PQHJRmTV_Fn�XVDQ~�äÃX
PQG�G�PQHUPQTkR�PQXYILHmE�n�W�D�XYTVe�TYRmD&Ê´XVILHJEm��n�D�¯�� ¹HË�GsILn�H�X�P�HmDZX�P^RmTVILWÀRmDFe�G�`DFHmP^RUn�HJD � a�DFW�EJTYRd`D�DFW
XVIQT a�D0G�n�TYEmEUP^W�_FD±Ä Þ Ô Þ Û0Ê
�nÙ��±Ë�� »i¼ Ä�Å­TVK�~yÏ�~:Ï�~

«¬TYÂ�`DFHJDFW,RUE­Em_�`DZWiPQHJTia�D�HmDZTVILW�TYEUP^RmTVILW._FILW�a�n�TVEJDFW,R¬MP¬X�P¬eÄµDFe�D�HJDFXVP^RUTYILW�ÄSEmT�XVP�Hl`DZTVILW�TYEUP^RmTVILW
P¾DZn XVTYDFn8P�OQP^W�Rr¯ a ��¹ Ê§��n�TbDZR4.�W�DFa�TYW�Äb��¿L¿&%HË£~ â W8GsDZn�R�P^XVILHJE0a}`DZ�iW�TYH±n�W�D¶HmDZX�P^RmTVILW
PQWiP^XYj�RUTY�ln�D�GsILn�H�XVDFErO^PQXYDFn�HJE�PQEJjle�G�RUI^RUTV��n�DZE�a�D Þ Û�DZR���Ä�a}`DZGsDZW�aiPQW,Rfn�W�TV��n�DZefDZW,R�a�D
X�P�_FIQEme�ILXVILKQTVDQ~cC
DZE±D£��G�HmDFEJEmTYILW�ErD£��P^_ZRUDZErG�DFn�OQDFW,RÄµDZRmHmD�HmDZRmHmILndOb`DZDFEra�PQW�Er��n�T�DZR�P^Xg~TÄ Ü D
Wc[oTVW�a�TV��n�DrTY_FT­��n�D�XYDFE¬a}`DFG�DFW�aiP^W�_FDZE0IQN�EmDZHJOb`DFDZE.DxR�XVDZE¬OQP^XVDFn�HmE¬XYTVe�TYRUDZE�Emn�H���Ä ��n�T­EmDFHJILW,R
n�RmTVXVTYEl`DZDFE�aiPQW�E�XVPrEmn�TkRUD"D
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C
P¾RUDZefG}`DFHUPSRUn�HJD�a�n�K,PQErPzn�W�D�_ZILW�El`DZ��n�DFW�_ZD�ILN�EmDZHJO^P^RmTVILW�W�DFXVXYD¶a�TYHmDZ_ZRrEJn�H�XVDZE±HmPQTVDZE

ac[hPQN�EJILHmG�RmTVILW7Ä�DFWÛ`DFX�P^HmKLTYEmEUP^W�R�XVDFn�H�G�HmIQ��Xg~�Ø�DxR�DxÂ DxR�P�`DxRd`D�n�RmTVXVTYEl`D¬_ZILe�efD�_ZILW,RUHUP^TVW,RUD�EJn�H
XVDZE­GiP^HUPQe¾MDZRmHmDFE Þ Û"DZR��|MP�GiPQH
RUTVH�a�D}X�P�a�TVE
RUHmTYN�n�RmTVILW0a�nrGiP^HUPQe¾MDZRmHmD}«¬ILG�G�XYDFH�a�DFE�G�HmIQ��XVE�a�D
�bILTYKQRbÄla�D�X�P±G�n�TVEJEUPQW�_ZD�a�`DZRmDF_ZRd`DFD.PQnd��GsDxRUTYRmDFE¶`DZ_�u�DFXYXVDFE�DxR�DFW���W¾a�D�XVPrX�PQHJKLDFn�H�a�n�_�uiPQe�G
a�D�a�DZW�EmTkRd`D�HmDxRUHmIQn�Ob`D.GiP^H�TVW,OLDZHmEmTYILWÄNiP�jLDFEJTVDZW�W�DQ~

$ ��� �!&�x¢U�x�i¦Ã� ) ��¨S�i¦§¢m¥Q� �i¦Ã� )¡) Nl¢ Þ Û¶�x¦
�

1012 1013 1014 1015

COLUMN DENSITY (cm-2)

1

10

100

1000

b 
(K

M
/S

)

Q0014+813
Q0302-003
Q0956+122
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1�243�5¯6�8 ¨&;���@FE±O[?giYQjE0OkI�{|JL?�q:iÈ?gIKq:iFORQT@FE O IKU�Nn�IK?giFORJL?gI�$XG�IDE0{|QjO0�I�c ��� ��J IKO¡iYq:c:s w*�*��� @FE±O�UV@FE±O[? �Iq�² IAh�Q·{,OkIKEPZ,IMG�² JLEHI¡q�QjU­QjO I(QjE°By�IK?|QTIDJL?gI({|JL?mq:i�?AIDq:iYO[QT@YE��M~°{	� � q�Qfe*EPIMIKE³N�@YQjE0ORQjqjqF�IC�Yc­��IKqjq:I%$�ZDQpID{|O�?gIDqfQv�I°I¥i(qri(?gIKq:iFORQT@FE��Á~K{�� � ~�@YQj?<O IAh�O IC�*c � � �DE"!7J0IDEHZ,I<G*I#�%$({|JL?­qrIV{RN0IAZKOR?gImG�I_NHJLQ·{A{KiYEPZ,I�GYJ&!�J*h � d�QfeYJL?gIIAh*OR?giYQjO I�G*I�� iFq:G�iF?|?|QTiKevi�IKO�iFq:c:s tvu*u�w i|�Yc��%$XiFJ*e*U�IKE0OkImGYJM�0iFJb{V~FID?,{�q:I�}AiF{,s�GYQjUnQjE±J0iFE±O�q:i­NPJLQ·{,{KiFEPZ,IiFJ*h�N0IDORQjO ID{ �I°Z,��IKqjq:ID{KczxzI|{pG*@YE0E¯�I°ID{7NP?g@Y~°QTIKE0EHIDE±O�G�I('XZ�)n@YEPiFqrG�IKO�iYq:c:s tbu*u*u c
��n�DxR�PQXg~�ILW,R�e�ILW,RUHl`D�DFWÝ��¿L¿Hã¾Xg[oDx�dTVE
RUDZW�_FD�ac[on�W�D�XYTVe�TYRUD�TYW�³�`DFHJTVDFn�HmD¶EJn�H�XVDfGiPQHmPQe¾MDxRUHJD
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«¬ILG�G�XVDFH�ÄbDFWÝP Ü n�E
R�PQW,R�n�WtKLHUPQW�aÚW�ILerN�HJDza�DzHUPQTYDFE¶a []PQN�EmILHJG�RUTYILW�E Ê§Å­TVK�~nÏd~ � PHËx~�Ø�DZRmRmD
XVTYefTkRUD�a}`DZGsDZW�a�a�D�X�P�_FILXYILW�W�D�a�DFW�EmTYRd`D¬a�D�X�P�HUPQTYDQ~ â HvÄlEmT�Xg[¸`DFX�P^HmKLTYEmEmDZefDZW,R}a [hn�W�D¬HUPQTYD�G�DFndR
P�OLILTYH.a�TYÂ�`DFHmDZW,RUDFE.ILHmTYKLTVW�DFE>Ê´OlTkRUDFEJEmDZErXVIl_�PQXYDFE�DZW GiPQH
RUTV_Zn�XVTYDFH�Ë*ÄcX\[hDxÂ DxR.a�D¶X�P�RUDZefG}`DFHUPSRUn�HJD
DFE
RyRUILn Ü ILn�HmEyG�Hl`DFEJDFW,R�~�X\[¸`DZX�PQHJKLTVEJEmDFe�DFW,RzefTYW�TVern�e ac[hn�W�D²HUPQTYD _FILHJHmDZEmG�ILW�a PQXVIQHmEvMP XVP
RUDZefG}`DFHUPSRUn�HJD¬PQnfW�TYOQD�PQn�a�D�Xg[hPQN�EJILHmN�PQW,R�~ â H}X\[]PQG�G�HmI��dTVefP^RUTYILW�«�Á�ÉÛTVW�a�TV��n�D��ln [hTYX�D£�dTVEJRmD
n�W�D�HmDZX�P^RmTVILW�DZW�RmHmD�X�P�a�DFW�EmTYRd`D�P^nfG�TY_�a�D�X\[]P^N�EmILHJNiPQW,R}DZR�X�P�a�DFW�EmTYRd`D�a�D�_ZILXVILW�W�D�ILN�EmDZHJO�`DFD^~
äÃX,DFE
R­a�ILW�_�XVILKLTY��n�D"ac[oDFEJEUP�jLDZH"a�D�HmDFXYTVDZHc_FDxRmRUD�XVTYefTkRUD�TVW�³�`DZHmTVDZn�HmD�MP�X�P�HJDFX�PSRUTVIQW¬RUDFe�G}`DZHUP^Rmn�HmD �
a�DZW�EmTkRd`DQ~�Ìd_�uiP�jLD�DZR�PQXg~�ILW,R�a}`DZefILW,RmHl`DrXVP¶GsIQEmEmTYN�TVXYTYRd`D0a�D�GiPQEmEJDFH�ac[on�W�D�HJDFXVP^RUTYILW��]) [ MP
n�W�D�HmDZX�P^RmTVILW Þ ) ��MP�Xg[hPQTYa�D�a�D�EJTVern�X�P^RmTVILW�E�u,jla�HJI � a�jlWiP^efTY�ln�DFE(Ê OLILTYH�PQn�EmEJT ��PQDFu�W�DFXkR�DxRÌlRmDFTVW�efDxRU®PÄ���¿L¿ � Ílª�u�DFn�W�E�DZR�PQXg~TÄzÎQ¹L¹L¹¢Ë£~lCb[Ã`DZRmn�a�D¬a�D¬Xg[¸`DZOQILXVn�RmTVILW�a�D�X�P.XYTVe�TYRmD�TVW�³�`DZHmTVDZn�HmD
aiPQW�Ern�W G�XVPQW�� ) [ MP¾G�PQHJRmTVH0a�D¶a�TkÂ�`DZHmDZW�RmDFErXYTVKLW�DFE0a�D¶OlTVEl`DFD¶G�DFHJefDxR�PQXYILHmE0a�DfEmn�TkOdHJD
Xg[Ã`DZOQILXVndRUTVIQW�a�D Þ Û�DZR�a�D � Ê§Å­TVK�~yÏ�~rãHËx~Ìdn�Hy_ZDZRJRUD �iKLn�HmDPÄ�XVDFEzXVTVKQW�DFE¾_FILHJHmDFEJGsIQW�a�DFW,RÚMP a�DZE{EJTVern�X�P^RmTVILW�EÄn�RmTVXVTYEUPQW,R¾a�TYÂ�`DFHJDFW,RUDZE
`DZOQILXVndRUTVIQW�a�n�Ö�nd��TVIQW�TVEmPQW,RbÄL_ZILW�a�n�TYEUPQW,RbRUIQn Ü ILn�HJE�MP�a�DFEbHmDZX�P^RmTVILW�E­a�D�G�n�TVEJEUPQW�_FD�EmDFXYILW�XVDZE
PQHJKLn�e�DFW,RUE�a}`DxOLDFXYILG�G}`DZE¬_FT � a�DZEmEJn�EF~�C
P�XYTVKLW�D�DFW¾RmHUPQTkR�G�XYDFTVWÄ_FIQHmHmDZEmG�ILW�azPQnÄÖ�nd�ÄTVILW�TVEUP^W�R
_�P^XV_Fn�Xx`D�GiPQH���PQPQHma�R�DxR�½zP^aiPQn�Ä ��¿Q¿('�G�ILn�H�XYDF��n�DFX
u,jla�HmIQKiMDFW�D.DZR�u}`DZXVTVn�eáHl`DZTVILW�TYEmD0P�O^PQW,R
¯ a � Ö·ã­Í�XVP�RmDFe�G}`DFHmP^RUn�HmDba}`DF_ZHmILTkR�efILW�IQRUTY�ln�DFe�DFW,R�PQn � a�DFX
MPd~�C
P�XYTVKLW�D�DZW.RmTVHmDxR
_FILHJHmDZEmG�ILW�a
MP8n�WtÖind�t©��5N�TYDFWtG�XVn�E ) ¨��£¦PÍbaiPQW�Ef_FD¾_�PQE�Ä}X\[hu�DZXVTYn�e;DFE
R�DZW�RmTgMDZHmDFe�DFW,RfHl`DZTVILW�TYEl`DÄG�XVn�E
R�P^Hma�Äla�ILW�W�PQW,R�XVTYDFn8MP±n�W�EmDF_ZILW�a�EmPQn�R�a�D�RUDFe�G}`DZHUP^Rmn�HmD^~iØ�DZRJRUD�EJTVern�XVP^RUTYILW�P(`DZRd`D¬Hl`DFPQXVTYEl`DFD
G�ILn�H.P Ü n�EJRmDFHrXYDFE0a�ILW�W}`DFDFE�Ä­DxRrDFW(GiPQHJRmTV_Zn�XVTYDFH�XVD�EUPQndRra�D�RUDFe�G}`DZHUP^Rmn�HmD|MPz¯ a ÏyÖrÎd~"Ø�DZE
ILN�EJDFH
OQPSRUTVIQW�E�EmDFe±N�XVDZW�R�TYW�a�TV��n�DZH���n�D�Xg[h��DFXYTVn�e DFE
R�N�TVDZW¾Hl`DFTVIQW�TVEl`D�PQG�HFMDZE�Xg[ou�jla�HJILK�MDZW�DQ~
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C�[hndRUTVXYTVEmP^RUTYILWfa�D�Xg[oTVW,OLDZHmEmTYILW�ã�P�jLDZEmTYDFW�W�D.P8`DZRd`D�a}`DF_ZHmTkRUD�aiPQW�E�XVD¬_�uiP^G�TYRmHmD�G�Hl`DF_�`DZa�DFW,RF~7ÌlILW
PQG�G�XVTV_FP^RUTYILW�PQnd�fILN�EJDFH
OQPSRUTVIQW�E}DZEJR�Xg[oILN Ü DZR}a�D�X�P³ÌdDF_xRUTVIQW&Ï�~ � Ê RUHUP^TYR�KLHUP^E}EJn�H�XVP.Å­TYK�~�Ï�~rãHËx~
��W0PQWiPQXkjdEmPQW,R
XVD­Ö�nd��W�ILHJe¶P^XVTVEl`D�a�TVHmDZ_ZRmDFe�DFW,RbÄ�IQW0G�DFndR
ILN�EmDZHJOQDFH�Xg[oDZÂsDZR a�D�XVP�RUDZefG}`DZHUP^Rmn�HmD
Emn�H XVDFE G�DZRmTYRmDFE�`DF_�u�DFXVXYDFEZ~bÉ�TYW�EmTgÄ=8cPQXYaiPQHmHJT�PQKLP�DxR�PQXg~TÄLÎQ¹Q¹���PyÄrÎQ¹L¹��­ILW,R
�ln�PQW,RUTY��`D�X�P�Hl`DFa�n�_xRUTYILW
a�DZEfG�DZRmTYRUDZE�`DF_�u�DZXVXVDZE�Emn�H�XVD�EJGsDZ_ZRmHmDÄa�D�G�n�TVEJEUPQW�_FDÄEmDFXYILW²X�PÀO^PQXVDZn�H�a�D Þ Û.Ê§Å­TVK�~!Ï�~ � N�Ëx~
C�[hndRUTVXYTVEmP^RUTYILW�a�DZE ³´ILW�_ZRmTVILW�EcDFW0ILW�a�DZXVDxRmRUDZE
GsDZHme�DZR a�Dba�D�`_FDZXVDFH
a�TYHmDZ_ZRUDZefDZW,R
a�DFE O^PQHmTVP^RUTYILW�E



���������
	��
���������������
����������� �"! � «
XVIl_�P^XVDFE�a�D�_FDZR�DxÂ DxR�Ê´ª�u�DFn�W�E�DxR>8cP^HmILn�N�TAÄ#Î^¹L¹L¹&Íiª�u�DZn�W�E�DZR�PQXg~TÄ�ÎQ¹Q¹¢ÎHËx~
�������[� � �����L"0�C�!�����C
�������� � 	�¢�L� �������#���À��� � ���g�C��� �����L��"����#�C���P��� �����
«¬D"³§P��_ZILW�K�`DFW}`DFHUP^XVDPÄFXVDFE HUPQTYDFEc³´ILH
RUDFEpÊ´XVILKmÊP[.Ë :; ��%HË P^G�GiPQHmPQTVEJEmDFW,R�MP�G�HJI��dTYefTkRd`D­a�DFE K,PQXVPS�dTVDZER�P^W�a�TVEy��n�D×XVDZE|HUPQTYDFEyG�XYn�Ey³§PQTVN�XYDFEÀEJILW�a�DZW,R(a�DZE8E
RUHJn�_ZRmn�HmDZE8G�XYn�E|a�TYÂsn�EJDFE�Ê§DZW�RmHmD×XVDZE
�iXVPQefDZW,RUE0DZR.XVDFE�OlTVa�DZEFË£~"Ø�DxRmRUD�RUDZW�aiPQW�_ZD�EF[oILN�EJDFH
OLD�PQn�RUPQW,R±a�PQW�E±XYDFE0EmTYern�X�PSRUTVIQW�E>Ê§D^~hK�~
��P^DFu�W�DZXYR�DxR0PQXg~TÄ­��¿Q¿('QN Í 6�PQn�_�u|DZR0PQX\~[Ä���¿L¿&%^P Í «�P�O�`D�DZR0P^Xg~TÄ­��¿L¿Q¿ Í ��PQDFu�W�DFXkR�DZR0PQX\~[Ä
��¿L¿ � Í�C TVW{DZR�P^Xg~TÄ�ÎQ¹L¹L¹¢Ë¬��n�D�a�PQW�E0XVDFE.ILN�EJDFHJO^P^RmTVILW�EF~ MÉBN�PQE±a}`DZ_�PQXVPQKLD�EmG�DF_xRUHUP^XAÄ�¯MK; �HÄn�W�D�_ZILW�W�DZ_ZRmTVILW²a�TYHmDF_xRUD�DZW�RmHmD�K,PQXVPS�dTVDZErDZR�PQN�EmILHJNiPQW,RUE�DZWÕÊ���� ÂgÂkËrPÙ`DxRd`DÚ`DZRUPQN�XVTYD¶GiP^H
a�D�W�IQerN�HmDZn�EmDZE�ILN�EmDZHJO^P^RmTVILW�E Ê\ã�DZHmKLDZHmILW²DZR�ã�ILTVEJEl`D±Ä���¿L¿�� Í_ÌlRUDZTVa�DZX�DZR�P^Xg~TÄ���¿L¿ � Í�C D
ã�HJn�WÝDZRÄPQX\~[Ä���¿L¿&% Í<ÌlRmDFTYa�DFX¬DxRÄPQXg~TÄ­ÎQ¹L¹¢Îd~�Á�ILn�HÄ®RA �HÄ}X�P e�DFEJn�HmDya�Dye�`DZRUPQXVXYTV_ZTYRd`DÄXVD
XVIQW�K¶a�DZE¬EmG�DF_xRUHJDFE�a�D.�ln�PQEUPQHJE¬e�ILW,RUHmDZW,R¬X�P�G�Hl`DZEmDZW�_FD�a�D.e²`DxR�PQnd�¾aiP^W�E�RUIQn�RUDZE�XVDZE�HmPQTVDZE
EUPSRUn�Hl`DFDFE>Ê§C
C�ÌÄDZR $,¥P-�+i� $LËYÄ�TYW�a�TY�ln�PQW,RfMP¶RUIQn�R¬XYD±e�ILTVW�E�n�W�D±HmDFXVP^RUTYILWÀP�OQDF_�a�DZE¬Hl`DZKLTVILW�E
a�D�³´ILHJe¶PSRUTVIQW±ac[¸`DZRmILTVXYDFEF~QC DFEbe²`DxR�PQXYXVTY_FTYRd`DFDZE�e�DFEJn�Hl`DZDFEvÄ,a�D�Xg[oILHma�HJD�a�D � Îd~·ã�ÄQEmIQW�RbHJDZRmHmILn�O�`DZDFE
aiPQW�E�a�DZE}EJTVern�XVP^RUTYILW�E�a�D�Em_�`DFWiP^HmT a�D�³´ILHJe¶PSRUTVIQW�u�Tx`DZHUPQHJ_�u�TV��n�D�a�DFE}K,PQX�P���TYDFEmÊ´DQ~oKr��DZXVXYEJRUDZW
DZR�PQX\~[Äs��¿L¿&%&Í�6�PQn�_�uÄDZR�PQX\~[Äs��¿L¿&%QPHËx~
C�[¸`DxRUn�a�D(a�D{X�P�e²`DZR�P^XVXVTY_FTkRd`Dza�DFEzHl`DFKLTYILW�E�a�D8G�XVn�E�NiP^EmEmDZEÀa�DZW�EmTkRd`D{DFEJR¾W}`DZ_FDFEJEUPQTYHmD8GsILn�H
_FIQW�RmHUPQTYW�a�HJD�XVDZE�a�TkÂ�`DZHmDFW,RmE�Em_�`DFWiPQHJT ac[Ã`D Ü DZ_ZRmTVILW�a�D�e²`DxR�PQnd�.Ê´DQ~oK�~�C n�DZR�PQXg~TÄ���¿L¿ � Íi½zPQa�PQn
DZR�P^Xg~TÄ#ÎQ¹L¹d��Í É�KLn�TYHmHmD�DZR�PQXg~TÄ#Î^¹L¹���Ë£~#ÌdDZn�XVDZefDZW�R�ã^¹ � %Hã0? a�DZE�HUPQTYDFE�P�OLDZ_ ÊP[³Æ�ÇgË
	�Ï���¹ ¼CØ
_Fe »�Ý IQW�R�n�WÀØ Â���ILN�EmDZHJO^PQN�XYD&Ê´DQ~oK�~sØ�I�
�TVD0DZR�P^Xg~TÄ ��¿L¿¢ã Í�ÌdILW�K,P^TVX�PrDxR�Ø�I�
�TYDPÄ���¿L¿('¢Ë�DxR
_FD�W�IQerN�HmD�a�TVe�TVW�n�D�P�OQDF_�X�Pra�DZW�EmTkRd`D�a�D�_ZILXVILW�W�D¬a�D0� Âg~�äÃX P^G�GiPQHmPQTYR���n�D�X\[hTYILW â �!Â DFE
R
XVDfG�XVn�E±D���_FPQ_FD�G�ILn�H.EmILW�a�DFHrXYD¶Hl`DZKLTVIQW�ErP�OLDZ_�� a �¬ÊgØ�uiPSÂ DZD�DZRrPQXg~TÄ}��¿ � ' Í���DZXVXYEJRUDZW
DZR±PQX\~[Äb��¿L¿ � Ëx~�Ø�DZGsDZW�aiPQW,RbÄ�Xg[oTVa�DZW,RUTY��_�P^RmTVILW|a�DZE±HUP^TVDFE0a�Dfe²`DxR�PQnd�{a�ILW,R±X\[]PQN�EmILHJG�RUTYILW8EJD
EmTkRUn�Dya�PQW�E�XVDzN�XVDZnÛa�DyX�P HUP^TVDyCcj �¸· Ê´DQ~oK�~ â ��ÂkË¶DFEJRÄHJDFW�a�n�D{DZW�_FIQHmDyG�XYn�E�a�T���_ZTVXVD²MP
uiPQndR�a}`DF_FPQX�P^KLD±EJGsDZ_ZRUHmPQXAÄsI
MnÀXVD.W�ILerN�HmDra�D±HUPQTYDFE¬a�Dr� Â�PQn�KLe�DFW,RUD±a�HUPQE
RUTY�ln�DFe�DFW,R�~ «¬D
W�ILndOLDFXYXVDZE�e�`DZRmu�Ila�DFE�EJRUP^RUTYEJRmTV��n�DFE�EJILW,R¶P^XVILHJE�W�`DF_ZDFEmEmPQTVHJDFEZ~�C
Py_FILe�GiPQHmPQTVEJILW²G�Tk�dDZX � G�PQH �
G�T ��DZX�_FILW�WiPQTYR.PQn Ü ILn�Hma [hu�n�Tbn�W{KLHUP^W�a8EJn�_F_QMDFE©Ê\Ø�I�
�TVD�DZR�ÌdILW�KLPQTVXVPyÄ���¿L¿ � Í
«�P�O�`D�DZR.PQX\~[Ä
��¿L¿ � Í�Ìd_�u�P�jQD�DxR�P^Xg~TÄ¢ÎQ¹L¹Q¹LP�Í¢É�KLn�TYHmHJD�DZR}PQXg~TÄ�ÎQ¹Q¹¢ÎHËx~Q��XVXVD�EJDFerN�XVD�GsDZHme�DZRJRUHmD�a�D�a}`DxRUDZ_ZRUDZH
� �!Â Ü n�EJ�ln�D Å�ÆzÇ_a ¹yÖk�yGsIQn�H�¯ K; Ï�) ÏyÖrãd~���XYXVTVEJILWtDxR¾PQXg~TÄ���¿L¿L¿yÄ�ÎQ¹L¹L¹(RmHmILn�OQDFW,R¾n�W
HUP^G�GsIQHJRzØ Â����Q� Â5a Î���¹ »�� Ä�_FILHJHmDZEmG�ILW�aiPQW,R×MP�� ° ��¹ »�Ý ß Ú ����~�C�[oTVW,RUDZHmG�Hl`DZRUP^RUTYILWÝDFW
RUDZHme�D±a�D±e²`DxR�PQXYXVTV_ZTYRd`D¬DFE
R�G�XVn�E¬a�T���_ZTVXVD�G�ILn�H â ��Â<Ê�É�KLn�TYHmHmD0DZR�PQXg~TÄ�ÎQ¹L¹¢ÎHË£~sØ�DFG�DFW�aiP^W�RvÄ
TVX�³§PQndR�HmDZEJRmDFH�G�HJn�a�DZW�R�Í�ac[on�W�DÀGiP^HJRbÄ}P�OLDZ_Àa�DFE¶e²`DxRUu�Ila�DFE¶G�XVn�Ef_FXVPQEmEJTV��n�DFE�Ä�C nÚDxR�PQX\~[Ä
��¿L¿ � a}`DFa�n�TVEJDFW,R�n�W�D�XYTVe�TYRUD�EJn�G}`DFHJTVDZn�HmD�a�D � Ø��Q� 	"+ � Ï�~rã±GsIQn�H��LÏzÖ·ã4+�������ÊP[³Æ�Ç�Ë�+w� � DxR
ac[hPQn�RmHmDFE�GiPQH
RUE�Xg[hPQWiPQXkjdEJD.a�DrÁ�DxRUTkR Ü D�P^WzDZR�PQX\~[Ä�ÎQ¹Q¹¢Î���n�T
n�RmTVXVTYEmDZW�R�XVP�e¾µDFe�D.e�`DZRmu�Ila�D�W�D
_FIQW��iHme�D�GiPQE�_FDZE�Hl`DFEJn�XYRUP^RUEZ~
äÃXrDZEJR{TVW,Rd`DZHmDZEmEUP^W�R8ac[¸`DZRmn�a�TVDZHyX�PtO^PQHJT�P^RmTVILWqa�n&HmPQG�G�ILHJR{Ø Â����Q� Â�XYD XVILW�KÚa�n&G�HmIQ�iX
a�D�X\[]PQN�EmILHJNiPQW,R�~"Ø�DZRmRmD�TVW�³´IQHmefP^RUTYILW8DZEJR�G�DFHJa�n�D�GiP^HrXVDZEre²`DxRUu�Ila�DZE�n�RUTYXVTVEmPQW,R±XYDFErG�HmIQ�iX
a�DÄ�bILTVKQR\Ê´��n�T�TYW,Rd`DFKQHmDFW,RfXg[oTVW�³´IQHmefP^RUTYILW�XVD�XVIQW�K8a�Dz_�uiPQ��n�D¾G�HmI^�iXkË�ILntG�Tk�dDFX � GiPQH � G�T �dDFXÊ§��n�T e�I�jLDZW�W�DFW,R�_FDxRmRUD�TYW�³´ILHmefP^RmTVILWfGsILn�H�Dx�lRUHmPQTVHJD0XYDFE�³§PQTYN�XVDZE�a�DZW�EmTkRd`DFE�Ëx~�«¬DZE�G�HmDFe�TgMDZHmDZE
TVW�a�TV_FP^RUTYILW�E±a�D�RmDFXYXVDFE.OQP^HmT�PSRUTVIQW�E±EJILW,R�OLDFW�n�DZE¶a�D�EJGsDZ_ZRmHmDFEyMPyuiPQn�RmD�Hl`DZEmILXYn�RUTYILWc~!É�TVW�EJTAÄÌdILW�K,PQTVXVP�DZR±Ø�I�
�TVD±Ä���¿L¿('�efDZW,RUTVIQW�W�DFW,R0��n�D�n�W(KLHmPQW�a{W�ILerN�HmD�ac[hPQN�EmIQHmNiPQW,RmE±DFW(ØÃÂ��
EmIQW�R
_ZILe�GsILEl`DFE a�DbG�XYn�EmTYDFn�HJEcW�niPQKLDZEvÄ�W�IQW0El`DFGiP^HUPQN�XYDFE aiP^W�E
X�P�HmPQTVD�CcjlefPQW �¸· Ëx~ZäÃXVE RmHmILn�OQDFW,R
PQXYILHmE��ln�D�XVD±HmPQG�G�ILHJR�Ø�ä � �Q��ä�P^n�KLe�DFW,RUDra�PQW�E¬XYDFE�PQTYXVDZE�a�DrXVP¶HUP^TVD.� Âg~c«�PQW�E¬XVD._�PQa�HJD
a�D�X�P�e²`DxRUu�Ila�D�ac[hTYW,OLDFHJEmTYILW�ã�P�jLDZEmTYDFW�W�D±Ä�TYX�DZEJR�G�XVn�Eb³§PQ_ZTVXVD�a�D�Hl`DZGsIQW�a�HmD�MP._ZDZRmRmD���n�DZEJRUTYILW
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G�ILn�H�a�DZE�HmPQTVDZE­³´ILH
RUDFEbP�OQDF_�XVILK�ÊP[.Ë a � � ~LØ�DZRJRUD�O^PQXVDZn�H�a�D�X�P¬a�DFW�EJTYRd`D�a�D�_ZILXVIQW�W�D�G�DFHJefDxR
a�D�a}`DxRUDZ_ZRUDZH�a�TVHJDF_xRUDFe�DFW,RbXVP�HUPQTYD�Ø Â��ÄRmILn�R�DZW�`DZOlTYRUPQW,R�XVDZE"Hl`DZKLTVILW�E­RUHJILG�a�DFW�EmDFEba�IQefTYW�`DFDZE
GiPQH�XVDFE�_�u�Id_ZEvÄ DxR�GsIQn�H¬XVDZEm��n�DZXVXVDZE�W�ILE¬u,jlG�IQRUucMDZEmDZE.a�D�N�PQEmDÈÊ´Hl`DFEJn�e²`DFDFE�DZW ÌdDF_xRUTVIQW Ï�~rÏHË
W�D�EmIQW�R�G�XYn�E�O^PQX�PQN�XVDFEZ~
C
P¬a}`DZRmDFHJefTYWiP^RUTYILWra�n�HmPQG�G�ILHJR�Ø Â����Q� ÂiDFE
RbDZÂsDF_ZRmn}`DFD�DFW�a�DZnd� `DxR�PQG�DFEZ~�Ê �,Ë"Cb[hPQN�EJILHmGdRUTVIQW
Ccjle¶PQWÛDFE
RÄTVW,OLDZHmEl`DZD(G�ILn�H�ILN�RmDFW�TYH�X�P�a�DZW�EmTkRd`D{a�D{� Â�XVDyXVIQW�K²a�nÙG�HmIQ�iX\~�C DFE�El`DZHmTVDZE
Emn�G MDFHJTVDFn�HmDFE
EJILW,R�ndRUTVXYTVEl`DFDFEsGsIQn�H a}`DZRmDFHJefTYW�DFHcX\[]P^N�EmILHJG�RUTYILW¬X¸MP�I
Mn�XVD­Öinl��DFE
R�EUP^Rmn�Hl`DmÊgÌdDF_xRUTVIQWÑÎl~·Îd~:Ï¢Ë£~
«r[hPQn�RUHJDFE}GiPQHJRmEvÄlX�P0HmDFXVP^RUTYILW�RUDZefG}`DZHUP^Rmn�HmD � a�DZW�EmTkRd`D�Ê Þ Û � �7Ë�DZEJR}����`DFD¬DxR�C�[hTYW,OLDFHJEmTYILW�EmD�³§PQTYR
aiPQW�E±Xg[oDFEJGiPQ_ZD¶G�u,jlEmTY�ln�D Ê§EmPQW�E.RmDFW�TYH�_FILe�G�RUD�a�DfX�P�a�TVE
RUILHJEmTVIQW8GiP^H.XYDFE.OlTkRUDFEJEmDZEFËx~���IQn�E
P�OLILW�E�Ob`DFHmTk��`D0�ln�D±X�P�O^PQXVDZn�H�G�HmTYEmD0GsILn�H�Ê Þ Û � �7Ë�Wc[oDFE
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