
����������
	��
������� � �
	�����������	��
� ����� � ���
 ��!"	�� �$#&%'� � # �)(�*,+.-&(�/0-1/�23204
57698;:�<>=.?A@�BDC&C�EFCHGIBKJL<>BDMLBD@AEFCONPEHQORBKST@AEFCUEH=V@�QURBKST@O<>JWEHBKS>EH?OX0BK?�YKEFYKEFMZEH=WEFCU[K\]=^?A@�BK=_@AEFCU?A`ZEFaH<TbL?&c&QWEFCedfRBDC&g
EF[DBD`LBDaH<T@�RBD@AEH=JWEFC�hiBK?&?AE�jk6ml1gonp=WqrBK=WY]?AaHs^?�@�BK=^Jt<>?�@uJ^<TE�vOEHg
`ZEFC&BD@�s^CPJWEH?�X0BK?AEH?uwyxuY]STEH<zc&Q{JWEFCu|pg
YKEFMLs^=^Y]?A@AEHg
`ZEFC&BD@�sWC�wZ}u6h~<T@A@AEHS>?�EH<z=WEH?���RsLQWC�EFC&?e��<TC&J.JWEHg��7�7?�@AEHg�J^<TE�n�C�MZEH<T@U��x��maHs^YKEFq�Rs^Q^C�@FG�?�\7J^BD��?�<>c&Q"J^<TE�vUEHg
`ZEFC&BD@�sWCOJ^EH?yX0BK?AEH?yBKsWqwe��EFC&QUR\]QV@F6��0BK=^BKc&Q���<TC&J�JWEHg�X0BK?md�RBDC�g
E�EH=V@AaF\KYKEH=�sL=^J;EH<z=WEFCmC�EF�KEFC&?�<TMZEHS7BDC�MZEH<T@AEH=^JWEH=;d�RBDC�g
EF[_C�BDq�@�g�BK?&c&Q^<>=^EaHsWYKEFq�Rs^QWC�@FG_�uEHSzc&QWEp<>QWC�EFC&?�EH<T@�?�dfRBDC&g
E�BK=�J^<TE3|pg
YKEFMLsL=WY;JWEFCu[K\]=^?A@�BK=_@AEH={vUEHg
`ZEFC&BD@�sWC�wZ}�BDM^Y]<TML@FGVML<>?�J^BK?PX0BK?�3<TEHJ^EFC�BKsWqy?�EH<>=WE�np=Wq�BK=^Y]?A@AEHg
`ZEFC&BD@�sWC�BDM^YKEF[yRs^Q^S>@�<>?A@F6
BV8�:�C&g�<T@A@AEHSz=���<TE"J^<TE;�K\]=�JWEFCpd�RBDC�g
EF[_C�BDq�@�g�BK?&c&Q^<>=^E�BDM^YKEFYKEFMZEH=WE�n�C�MZEH<T@p�k��<z=in�MLQORBK=WY]<TYK[KEH<>@pJWEFCpvOEHg
�`ZEFC&BD@�s^C�w �
�r� � YKEFYKEFMZEH=~s^=^J�[K\]=^?A@�BK=_@�8�6
M¡8{¢pRsWCP�PEHS>c&QWEH= � XpC�EH=^aI8£dkEFC�@�JWEFCP|pg
YKEFMLsL=WY]?A@AEHg
`ZEFC&BD@�sWCu[�BK=L=�J^<>E�YKEH?�BKg"@AE�BKsWq�aHs_�PEH=^JWEH=^JWE�n3C�MZEH<T@���x����<TEHJWEFC�g�<T@A@AEHSz?�JWEFC�dfRBDC&g
EF[7C&BDq�@�g�BK?�c&QL<>=WE�YKEF�P\]=^=WEH=,�PEFC&JWEH= � ��x��3¤�¥¦�k��¥¦8A§¨ <>=_�uEH<z?F©�S><>g�ª�«.¬¡­�Sz=�­�¤�®

¯0°±L²�³y´OµBV8���Rs^QWC�EH=e© ��x��3¤¶j � � � we��·�wZ¸_8
¹ BDC&=^\K@1�£hiBK?�c�Q^<>=WEK© J»º�¼A¸"¤�·�j � �HJ�w

J»º.½�¾ ¸ ¤�· wO¿w J¡º ¼A¸ ¤¶j � � wZ¸w J�w
J¡��¬�¤¶j � �;À wO¿w ·ÂÁÄÃÅJ�w

¥¦��¬V¥K¤�j � � À � wZ�3·�w�¿�8y·�wO¿"S>= w �wO¿ Ã ¤Æ��x�� À Á�· w ¿wZ��·�wO¿ S>= w �wO¿ ÃM¡8 ��x��3¤�¥¦�k¬V¥_© ��x���¤Ç��¬3¤Æ® \7J^EFC wO¿�¤Æ®

Á



È7698Å¢WEHs^c&Q_@AE�ÉOsWq�@ � j,Êk¤ËÈD®D[7Y¡G^ÌÍ¤ÎÁÄMLBDCHGUÏyx;¤Ë5KÈKÐ ¹ GmÑ�x�¤Ò®�Ó&ÔKÕ]8.��<TC&J�Ö_sLBK?�<>?A@�BD@�<>?&c&QeGy<>?A\KMLBDC;BDMLYKEF[URs^QLST@FG?A\�J^BD��j,×�¤ÆÈD®K®DY�Ø.\]=^J^EH=^?�BD@�BKs^?AqARBKS>ST@F6
Ù NPEFC�EHc�Q^=WEH=���<TE�JWEH=�dÚBK?�?�EFC�YKEHQ^BKST@�­ x ?A\I�3<TE�JWEH=Û¢mSARsL?�?�<TYK[KEH<T@�?A��sL=^J,�0BKg
`^q�YKEHQ^BKST@�­ ×_Ü M^aF��6�­»Ý Ü 6
Ù NPEFC�EHc�Q^=WEH=���<TE.Ïe�0s^=^J�YKEFMZEH=~��<TE�BK=�GW�3<TEF��<TEHSZd�RBDC�g
E�EH=_@AaF\KYKEH=i�PEFC&JWEH=Ûg�sW�W6

�1Þ Ê�¤�ÁZ[Wß_àI[7YPØ�Ó �1Þ Ý ¤fÁDÓ&ÔKáy[�ß7àI[_Y�Ø
Ó �1Þ ×�¤�âWÓHÁHãy[�ß7àI[_Y�Ø
Ó äI¬3¤Æ5KÕD®WÁDÓ&áy[�ß7àI[_YeÓ
Ñk¤ÍÌ Ý à&ÌLå�Ó ­,¤�®�Ó&áK5K5 Ì»ÝÌ�·,Ì Ý Óæ Êt¤Æ5Kãy[7Y7àI[�g
\]SçÓAèé¤ÆÔKÈ�ÁÄâ�ß7àI[7g
\]SzØ�ê

�0BKg
`^qrJWC&s^c&[V�@�BDMZEHS>STE0q�RsWCdÚBK?�?AEFC�©
Ï Ì¡ëÐFì g;MLBDC® á7G>ÁKÁÁ á7GíÕ]î5 î_Gï®]áÈ î_GíÕKÔâ Ô7G>ÁHÈÕ Ô7G9îD5á ã7GíÈKÕî ÁF®�Gï®]5Ô ÁF®�G9îD5ã ÁKÁDG¦âVÔÁF® ÁH57Gí5KÔÁKÁ ÁHÈ7G>ÁH5ÁH5 ÁÄâWGï®]5ÁHÈ ÁÄâWGíã]îÁÄâ ÁHÕ7GíãKÔÁHÕ Á�î_Gï®]ÕÁHá ÁHÔ7G>Á�îÁ�î ÁHã7GíÈ]îÁHÔ 5D®�GíáKÈÁHã 5�ÁDGíãKá5D® 5KÈ7GíÈKÔ5�Á 5�âWGíÔKá5K5 5Ká7G¦âVÈ5KÈ 5KÔ7Gï®]ã5KÕ È�ÁDGíáKá

¯0°±L²�³y´Oµ
Ì¡ð�¤ÇÑ^Ì¡ñ{¤Æ5KÈ7Ó&Ô]îDáKÕmg;M»BDC�Ó ­�xP¤�®�Ó�®WÁHÕK5�ÁÄâWÓ ­¡ò Ü ¤�®�Ó�®WÁDÓ ­¡ð Ü ¤¶­¡ñ Ü ¤�®�Ó�®K®]ÕK5�ÁÄâ

Ì¡ëóÜP¤ ­¡ñ Ü®�Ó&áK5K5pô�­ ë£Ü ¤ÆÔ7Ó&È�ÁHÈ]î�g"MLBDC õ Ïe��¤¶âWÓ&È�ÁKÁHÈ Ð ¹
öe÷ x£øx£ù¡ª ¤Æá�ÁDÓ�î7ÁF®m[�ß7àI[_YZÓ öZ÷ ��øx£ù¡ª ¤�Á�î_Ó&Õ]îDÔy[Wß_àI[7Y
¥¦º�x��K¥V¤¶jÛú{û öe÷ x£øx£ù¡ª · öZ÷ ��øx£ù¡ª]ü ¤�ÁHÈK5�âWÓ�®]Õy[Wß

5



âW698�dÚBK?�?�EFCpJ^s^C&c&Q^S£RBKsWq�@�<>=,EH<z=WEHgýØ.C�EH<>?�`^C�\KaFEF��BKs^?AYKEHQ^EH=^J,�K\]gÎ��RBD@A@�<TY]s^=WY]?AaHsL?A@�BK=^J,q�\]STYKEH=^JWE�vUEH<>ST`LC�\KaFEH?�?AEK©
Á"õþ5�BKJL<>BDMLBD@AE;�pC�\]?�?�EHS>s^=WY
�K\]=�ÌOxP¤Æ5KÕ�MLBDC3BKs^qLÌ»��¤Æá7Ó&á�MLBDCHÿ
5tõþÈ �K\]SzS>?A@�RBK=^J^<>YKEKG^<>?A\KMLBDC�E � EFC�J^BKg
`^qrs^=WYWÿ
Ètõ�âÂC&EF�KEFC&?�<TMLS>EKG^BKJ^<>BDMLBD@AE R|�MZEFC&Q^<T@AaHs^=^Y�BKs^qLÌ�xFÿ
â{õ Ák�K\]SzS>?A@�RBK=^J^<>YKEKG^<>?A\KMLBDC�E�Ø�\]=^JWEH=^?�BD@�<>\]=eÿ

BV8Û��[7<TaFaH<>EFC�EH=��W<TE�JL<TEH?AEH=���C�\KaFEF� � ØtRBKS>@AEHg�BK?�c&QL<>=WEI8�<>=~EH<>=WEHg w3Ó��
�0<>BDYKC&BKgtg,6��¡EH<>c�Q^=WEH=k��<TE�J^<TE;aHsW��MLaF��6BDMLYKEFq�Rs^Q^C�@AEH=,dfRBDC&g
EHg
EH=WYKEH=iEH<>=e6
M¡8{NPEFC�EHc�Q^=WEH=)��<>E�J^<>E Rnp=^JWEFC&sL=WYKEH=~J^EFC0?�`¡EFaH<>bL?�c&Q^EH=~<>=L=WEFC�EH=i:u=WEFC�Y]<TE�s^=^J�JWEFC.?A`ZEFaH<TbL?&c&QWEH=�:�=_@AC�\K`L<TE�MZEH<J^EFC��Zs^?A@�BK=LJ^?�RBK=^JWEFC�s^=WY�Á"õþ576
c�8�NPEFC�EHc�Q^=WEH=���<TE�J^<TE0MZEH<eJWEFC��es^?A@�BK=^J^?IRBK=^JWEFC&s^=^Y�Ètõ â
aHsWaHsWq�Rs^QWC�EH=^J^E0n�C�MZEH<T@�`^C�\
[7Y�dÚBK?�?�EFCH6
J»8{NPEFC�EHc�Q^=WEH=Â��<TE�JL<TE�`^C�\~[_Y~dÚBK?�?AEFC�aHs���MLaF��6ÛBDM^YKEFq�Rs^QWC�@AEH=)d�RBDC&g�EHg
EH=WYKEH=
	��;M^aF�;6
	���s^=^JÚJL<TEtÉ�EH<z?1�@�sL=WY]?AaHBKQ^S����P6

�0BKg
`^q�@�BDq�EHS�q�RsWC�dÚBK?�?AEFC
� � ��� ��� � ��� ��� � � ��� ��� ������  �! "�#%$'&)(�* #+$'&�(,* (�-�.�(,* (�-�.)(,* (�-�.�(,* (�-/.�(,*10 (�-�.)(�*203�4 3 5'316,4 317 52485�7/9�: 7�4 62;2;1: 32;13�4 <�; 61<19�=�4 9 6271<16�4 < 514 =132;2> 3,4 <161926629 616�:�4 =2> 52485�=/<26 7�4 7/<�=1=�5 =23�514 =23 62;1727�4 = 5';2:1=,4 7 6,4 919)>/: 3,4 6192:23

R|3MZEFC&Q^<>@AaF@AEFC��pBKg�`^q
� � � � ������  )! #+$'&)(�* (�-�.)(,* (�-�.)(�*20629 :/6�7 7,485�71:2: :17/9�3�4 9 3,4 <161926¯0°±L²�³y´Oµ

ö x ¤ ö � ¤�ãKá�ÁDÓ&ãKá7ÓA[�ß7àI[_Y
­»��¤ ö � · ö@? �ö ? ?� · ö ? � ¤�®�ÓHÁHÈK5]îDá

A �3¤ÆÈKã7Ó&5KÈK5mJ^gCBDàI[_Y»Ó ����¤Æ57Ó&ÕKãKãKãy[Wß_àI[7Y]Ø
D ��· D xP¤ ö ��·�Ì»� A ��· � ö xP·�Ì�x A x&8�¤�Ì�x A x�·�Ì»� A �3¤Æ5K57Ó&ãD®WÁZ[�ß7àI[_Y

� � ·E� x ¤�âVÕ7Ó&á�Á�ß_àI[7Y]Ø
F B�G ¤ D G · D B ¤ � ö G ·�Ì G A G 8y· � ö B ·{Ì B A B 8�¤Æ5K5Kã7Ó�®]Èy[Wß_àI[7Y¥ 	H½�¾�¥]¤ ö G · ö xP¤Æ5D®]ã�âWÓ&Õ�â�[Wß_àI[7YeÓ 	H¼�¸�¤ ö B · ö �3¤�Á�îDã]î_Ó&Õ�âK[�ß7àI[_Y

��HÆ¤ 	H¼A¸
F B�G ¤Çî_Ó&ÔKÕ

È



Õ7698I�ZsWC,NPEH?A@�<>g�g�s^=WYÂJ^EH?,�pBKg�`^q�YKEHQLBKST@AEH?,EH<>=WEH?iX0EHg�<>?�c�QWEH?ÛBKs^?
J�RsL?�?�<TYKEHg s^=^J�J^BKg�`LK�R\KC�g�<TYKEHg dÚBK?�?AEFC� jNM)¤Æã�[7Y_8O�3<TC&J�J^<TEH?AEH?�XpEHgt<>?�c&Q�g�<>@UEH<>=^EHg �pC&sLc�[�ÌOMÚ¤�Ì�¤�ÁDêï®WÁHÈKÈ0M»BDC�EH<>=WEHg vUBK=W["aHsWYKEFq�Rs^QWC�@F6yló=�J^<>EH?AEHgvyBK=W[,MZEFbL=^JWEF@3?&<>c&Q~<>=ÛEH<>=^EHg nps^?AY]BK=WY]?AaHsL?A@�BK=^J�PWÁ�PQJ�RsL?�?�<TYKEH?3dÚBK?�?AEFC � jSR�T x ¤oÁHÈKá�[7YWG»ÏURVT x ¤�ÁF® Ð ¹ 8�6���EFCvyBK=W[{<z?A@�g�<T@A@AEHS>?�EH<>=^EH?�C�EH<TMLs^=^Y]?Aq�C&EH<LMZEF�PEFY]S><>c&Q^EH=eGWg�BK?�?AEHST\]?�EH=ÛØ.\]STMZEH=^?PYKEFYKEH=iJL<TE.|�g
YKEFM»s^=WY
BDM^YKEH?�c�Q^ST\]?�?AEH=�6npg :�=LJWEÚJWEH? � EFC�?�s^c&Q^EH? � �Zs^?�@�BK=^JWP]5XPV8ÛbL=^JWEF@Ûg�BK=�<>g vyBK=W[YJ�Rs^?�?�<>YKEH?,dÚBK?�?AEFC�g�<T@ÛEH<>=^EFCivOEHg�`¡EFC�BD@�sWCÏ R�T ��¤¶â]®�Ð ¹ �K\KCH6NPEH?A@�<>g�g�EH=Í��<TE�J^EH=Ú�0BKg
`^q�YKEHQ^BKST@;­OMÆs^=^J)J^BK?;?A`ZEFaH<Tb»?�c&QWE � \]Szs^g
EH= A MÇJ^EH?�dÚBK?�?AEFC����pBKg�`^q�XpEHg�<>?&c&QWEH?"<>=JWEFC��es^STEH<T@�s^=^YW6
¨ <>=V�PEH<>?F©�:�@���BK<TYKEFC3dfRBDC&g
EHBKsL?A@�BKs^?�c�Qig�<T@�J^EFC3|�g�YKEFMLs^=WY�<>?�@�aHs,�KEFC&=^BKc�Q^S�RBK?�?�<>YKEH=e6¢mSARs^?�?&<TYKEH?�dÚBK?&?AEFC�Q^BD@PEH<>=WE�?�`¡EFaH<>bL?�c&Q^E3dfRBDC&g
EF[DBD`LBDaH<T@�RBD@ �1Þ T Z ¤¶âWêí5"[Wß\[I[7Y]Ø
6

�0BKg
`^q�@�BDq�EHSeq RsWC�dÚBK?�?�EFC
� � ��� ��� � ��� ��� � � )! ����� ]�^�$)&2_�` ^a$�&2_�` (�-/.�(,* (�-�.�(,* (�-�.)(,*5'727 514 7�5�:1: 514 72>1:/< 524 31<2:27 >13�514b5 6�3/<23,4 7 61619�3�4 =

j R Ó ö R Ó�Ï R
J�Rs^?&?�<TYKEH?�dÚBK?�?AEFC

g�BK?�?AEHST\]?�EFC3Ø.\]STMZEH=

dÚBK?�?�EFC&J^BKg
`^q

ÌOM

Ì

NPEHQORBKST@AEFC

jNMPÓ�­OMPÓ A M

¯0°±L²�³y´OµÁD6 ¨ BKsW`^@�?�BD@Aa;q�RsWC3\XK¡EH=WE��7�7?�@AEHg
EK© c ��· c xP¤¶jNM ö M)·�ÌedQf
ö M)¤hg � · g xjNM ¤Æ5D®VîD5y[�ß7àI[_Y

­eM)¤Æ®�Ó�îD5]î

â



á7698Î:�<z?�JWEFC{h~BK?�?AE�j�xji ¤ áy[7YÍsL=^JÂJWEFC{vOEHg
`ZEFC&BD@�s^CtÏyxji ¤�·�ÁH5�Ð ¹ �3<TC&J MZEH<�[K\]=L?A@�BK=V@AEHg �pC&s^c&[�Ì ¤ÁZMLBDC�<>=ÍdÚBK?�?�EFCtg�<T@
JWEFCth~BK?�?AE,j�xç×�¤ Èy[7Y)s^=LJÍJ^EFC�vUEHg
`ZEFC&BD@�sWC
Ïyxç×�¤Îâ Ð ¹ YKEFYKEFMZEH=eGu�u\KMZEH<PEF@���BK<TYKEFCdfRBDC&g
EHBKs^?A@�BKsL?�c&Q~g�<T@�JWEFC3|pg
YKEFMLsL=WY
aHs,�KEFC&=^BKc�Q^S�RBK?�?&<TYKEH=Û<>?A@F6
�1Þ T i�¤Ç57Ó&5 [�ß[7Y]Ø Ó �1Þ T ×�¤¶âWÓ&5 [�ß[_Y]Ø Ó kz¬�¤ÆÈKÈ�â [�ß[_Y

BV8�NPEFC�EHc�Q^=WEH=���<TE�J^<TE0dfRBDC&g
EHg
EH=^YKE�º i»x G^J^<TE�=W\K@£�uEH=LJ^<TY�<>?A@FG^sLgéJ^BK?�:u<>?�BKsWqm® Ð ¹ aHsÛEFC���RBDC&g
EH=e6NPEFC�EHc�Q^=WEH=Û��<TEpJ^<TE�d�RBDC&g�EHg
EH=WYKE�ºai��DG7J^<>E�=W\K@£�uEH=^JL<TY;�"RBDC&EKG�sLg�J^BK?�:�<z?�BKs^?AYKEHQ^EH=^Jt�K\]gl�ZsL?A@�BK=^JQPWÁ�PYKEFC�BKJWE��K\]S>S>?�@�RBK=^J^<TY
aHsÛ?&c&Q^g
EHS>aFEH=e6
M¡8{NPEFC�EHc�Q^=WEH=Â��<TE�J^<TEtdfRBDC&g
EHg�EH=WYKE,º.×WxFG�J^<TE�=^\K@��PEH=^J^<TY�<>?A@FG�s^g$JLBK?mJ�RsL?�?�<TYKE�dÚBK?&?AEFC � ÈÇ[7Y_8�BKs^q�®�Ð ¹BDMLaHsW[URsLQ^STEH=e6NPEFC�EHc�Q^=WEH=���<TE�J^<TE�dfRBDC&g
EHg
EH=WYKE0º0×V��GVJ^<>E�=^\K@��PEH=^J^<TY.�"RBDC&EKGVs^g�J^BK?nJ�Rs^?�?�<TYKE�dÚBK?�?�EFC � È�[7Y_8yBKs^?AYKEHQWEH=LJ�K\]go�Zs^?A@�BK=LJpPWÁ�P��K\]S>S>?�@�RBK=^J^<TY
<>=,:u<>?�g�<T@�JWEFC�vOEHg
`ZEFC&BD@�s^C�® Ð ¹ s^g
aHs_�PBK=LJWEHS>=e6
c�8{dkEHSzc&QWEFC�:�=^J^aHs^?A@�BK=^J�?A@AEHS>S>@�?�<>c&Q�EH<>=»§ ¨ <>=_�uEH<>?H©O�KEFC�Y]STEH<zc&QWEH=��W<TE�J^<TE�s^=_@AEFCq�us^=W[7@mBV8�s^=^J�M¡8UEFC�C&EHc&Q^=WEF@AEH=dfRBDC&g
EHg�EH=WYKEH=e6NPEFC�EHc�Q^=WEH=��W<TE
J^<TE
hiBK?�?�EH=k�K\]=kdÚBK?�?AEFC"s^=^J�:�<>?0<>g :u=^JWaHs^?�@�BK=^J~sL=^J�YKEFM¡EH=)�W<TE
J^<TE
:�=^J^@AEHg
`ZEFC&BD@�sWCBK=�6
J»8{NPEFC�EHc�Q^=WEH=���<TE�J^<TE.:u=V@AC�\K`»<TEVRBK=^JWEFC&sL=WY
JWEH?��7��?A@AEHg�?�dÚBK?&?AEFCA��:�<z?F6

¯0°±L²�³y´Oµ
º�xsr)¤ ÁHÕKÔ7ÓAâ�[Wß¡Ó º.�'r)¤Ç5�ÁHáK57ÓAâ�[�ß
º�x�òÚ¤ÆÕD®�ÓAâ�[�ß»Ó º��AòÚ¤�ÁF®]ÕK57ÓAâ�[�ß

g xu¤¶j�x�ò �/t T òUÏyx T ò,ô�j�x T r �r�/t T rk·ukz¬�8�¤�·�5�ÁKÁH5y[�ß
Ïe��¤�® Ð ¹

g � ¤ g x ¤f·�j � T r k ¬ Ó j �'r ¤Æá7Ó&ÈK5KÈy[7Y
v � · v x ¤¶j xsr�� t T r S>= wawwyx T r ôÍj x�òm� t T ò Sz= w�wwUx T ò ô jÛ�Aò�·kj�x�òw w k ¬ ¤�ÁÄâWÓAâ�ß7à�Ø


