
���������
	���
�������������������������� ����	!�#"%$&�����(')�
*,+ ��-�� + � ����./��	0�&��.1� + �2�43�����56
��7.8�9�
�:.

;=<�>@?A?
B#CD;E?A>GFHFHI�J�K@LDM7NOKGLQPQ>RLQSUT)CWV1XZY

[�\^]`_RaRbdcfeOgGhAijcfkEhlc�m�cf_RbonqpGrskutGiZv2kuvxw�kGiZy^cfedzsiqbs{|p@}�~j\|\^]�ijkR�2bd\^kWpEr����|�����^�@p=w�gR�
� zsbd\2~q~jcfefp ~qijaQ�2��hlzln ijkutGiZv2kuvGn cotRaWn

�#���f�o�o�E�2�^� ��kucl��v�_u_ue�\^v^hd��iZz�_ue�coz�clk@bdcft��H\^e�tRclbdcoh�b�iZkR��� �Rclbd�ucfe�v�hl\^]�¡
_RaRb�v�b�ij\2k¢\���v�k£v2zs{GkEhd�ue�\^kR\^auzxtGiZzsbde�ij¤uaGbdcot¥zs{Rzsbdcf]/z�v�b�iHzs¦ucoz�§O¨ �o�W©«ª e�cov2t
¬ _=\�z�zsij¤R~q{ ©®­�¯ pW]`cov2kGijku�)bd�uc�zs{Rzsbdcf]°hl\^aG~Zt7�uv�y^c�_uv^z�z�cot�bd�ue�\^aR�^��v#��~j\^¤Ev�~
zsb�v�bdc�z�v�b�iHzs�Z{@iZkR�x_Re�\^_=cfe�b�{ © n|±1e�cfy|iZ\2aEz1�^cfkRcfedv�~q¡²_uaRe�_=\�z�c�v�~j�^\^e�iqbd�R])z1�³\2e�bd�RiZz
_Re�\^¤R~jcf]´cAµR_G~qiHh�ijb�~q{�cfk@au]`cfedv�bdc¶bd�uc�z�cAb¶\��8�2~j\^¤uv�~8zsb�v�bdcoz9bd�ue�\2au�^��� �RiZh���bd�uc
zs{Rzsbdcf]´hA\^aR~Zt)�Evoy�c¶_Ev^z�z�cft�tGaue�ijku��bd�uc�hl\^]`_RaRb�v�b�ij\2kDnG·9�uc¶kucl�¸v�_u_Re�\�v^hd�)iHz
bd\ e�cf_Re�coz�cfk|bDbd�GiZzDz�clb�zs{G]x¤=\2~qiZhfv�~j~q{|pAiZk�_uv2e�b�iZhlaR~Zv�efpoaEzsijku� \2edtRcfe�cot�¤GijkEv2e�{�tRcoh�ij¡
zsij\^k#t@iHv��^edv�])zln^¹(cOtGcoz�hle�ij¤=cOv2k�ij]`_R~jcf]`cfk|b�v�b�iZ\2k�\2�Qbd�GiHz1v2_R_ue�\^v^hd�Dp|z�aGiqb�v2¤R~jc
�H\^e�\2º=¡»~qijkucxtRclbdcoh�b�iZ\2k�\���_Re�\^_=cfe�b�ijcozlpDv�kEt�hl\^]`_uv2e�c
ijb�z¶_=cfe��³\2e�])v2kEhAc�bd\)bd�uc
cfk@aR]`cfedv�b�ij\^kG¡²¤Ev^z�cftUv�~j�^\2e�ijbd�R]¼\2���O~Zv���v2e�½�¾1cfku¿2v�bdcoz�v�kDnurskUbs{G_RiZhfv�~8hfv2z�cozlp
bd�Rc9kucl�£v�~Z�2\^e�iqbd�u]ÀiZz8zsij�^kRiq¦Ehfv2k|b�~q{��³v^zsbdcfefn^¹(c9�uv�y^c9]`cov^z�aRe�cot�\�y�cleÁ���^��¡»�³\2~Zt
z�_=cfcftRau_#ijkUz�\^]`c�hlv^z�cozln

Â ÃuÄOÅ=ÆQÇ�È�É
ÊËÅQÌdÇOÄ

TÍPQXHÎ�?A>RJAÏ#>@ÐËK�M=X³Î�?AJlXZÑQYQ?AI2MÒÎAÏ=Îd?lI�ÓÔ<2K@L�ÑDI�ÓÒ>=M=I�FHI2MÒKRÎ KxÎAI2ÕuYQI2LW<�I�>GÐËI2ÖGI�Lu?fÎ®XHL�?APQI2XZJ
>GJfM=I�J >GÐË>=<2<�YQJlJAI2LW<�IRCR;EXHLW<�I
I�×=I2<�Y=?AXH>GLÒ>@Ð8K`ØDK@JA?AX³<�YQF³K@J ÎAI2ÕuYQI2LW<�I�>GÐËI2ÖGI2LR?fÎ FHI2K�ÖGI^Î9?APWI
Î�Ï=Î�?AI�Ó/XHL¢KUÙ�I�FHFjÚ�M=I�ÛWLQI2M(SRFZ>RÑWK@F�Îd?fK|?lIGÜ�KUPQX³Îd?l>GJlÏ�YQLWXHÕuYQI2FZÏ4M=I�?AI�JlÓÒXZLWI2Î
K�Î�I^ÕuYQI�LW<�I
>@ÐOSRFZ>RÑWK@F9Îd?fK|?lI2Î
?APQJl>GYQSRP¥Ù�PQX³<fP¥?lPQIUÎ�Ï=Î�?AI�Ó/PWKRÎxØWKGÎlÎ�I^MÁCËÝ�L£K@L�KGÎAÏELW<fPQJl>GLQ>RYWÎ�M=X³ÎdÚ
?AJlXZÑQYQ?AI2M�Î�Ï=Î�?AI2ÓÞÜqß�LQ>#ØQJl>=<�I^ÎAÎ�<�KGL7M=I�?lI�JlÓÒXZLQIxXHL7SGI2LQI�JfK@FW?APQIx>GJfM=I2JOXHL7Ù�PQX³<fP7I2ÖGI�Lu?fÎ
>GLàM=XZáËI2JAI2LR?)ØWJA>=<�I^ÎAÎA>GJfÎxKG<o?lYWK@FHFHÏ¥>=<�<�YWJAJlI2MÁC8â�PWI�JlI�Ð»>GJlIGÜÁLW>4ØQJA>=<�I2ÎlÎx<2K@LàM=I�?AI�JlÓÒXZLWI
XZL4SRI�LQI2JlKGFÁ?APQI�Î�I^ÕuYQI�LW<�I`>@Ð SGFH>GÑDK@F1Î�?lK@?AI2Î�?APQJl>GYWSGP(Ù�PQX³<fP(?APQI�Î�Ï=Î�?AI�ÓãØWKRÎAÎAI2MÁCDâ�PQXHÎ
FZI^KGMQÎ�?l>�KGLä>RÑuÖEXH>GYWÎÒM=XZå�<�YQFZ?dÏàÐ»>RJ�M=I�?lI2<o?lXZLWS�Ù�PWI�?APWI�J�K�SGFH>GÑWKGF¶ØWJA>RØDI2J�?dÏ�æ�ç²èêé2èHÜ�K
ØQJAI^M=X³<�K|?lI�>GLÞSGFH>GÑWKGF8Îd?fK|?AI^Îlë¶PQI2FHM8C

ì¶>u>RØDI2J�KGLWM�í¥KGJAî2YQFZFH>Wï Î7ÎA>GFHY=?lXZ>RLÀ?A>¸?APQX³Î(M=Xjå�<�YQFj?dÏÍXHLEÖG>GFHÖGI^ÎU?dÙ�>ðÓÒ>=MQK@FHXj?lXZI^Î�Ü
Ù�PQXH<fPÒÙ�I�M=I�LQ>G?AI�ÑEÏ�ñ
òDó^ó`æ»JlI2KRM¢ôAØD>uÎAÎAXHÑQFZÏ=õuë®KGLWMUö7÷Eø)æ²JAI^KGM£ôAM=I�ÛWLQXZ?AI2FZÏ=õRë�ùúì�í¥ûWüoýsC
â�PQI2ÎAI#ÓÒ>=MQK@FHXZ?AXHI2ÎxK@JlI)ÑWKGÎAI2M(>RL¥FH>GSGX³<�KGF8?lXZÓÒI�KRÎ�I2Ó#ÑË>EMQXZI^M¥XHL4?APQI�þQÿ����Qé���é����
	fé���
��Aé
JAI2FHK@?AXH>GL8Ü�K�ØDK@JA?AX³K@F@>RJlM=I2J�?APWK@?1JlI��WI^<o?lÎ®<�KGYWÎAKGF@M=I�ØËI�LDM=I�LW<�XZI^ÎOù V1KGÓ�����ý�C2TàPQX³Î�?A>GJlÏ
>GÐEKGL
KGÎAÏuLD<fPQJA>RLQ>GYDÎOM=X³Îd?lJAXHÑQY=?lI2MÞÎ�Ï=Î�?AI2Ó <�K@L�ÑDI�K@ØWØQJA>�×=XHÓUK|?AI^MUÑEÏ�K���
���������ÿ���ç�
��WÜ=Ù�PQX³<fP
<�>GÓÒØQJlX³Î�I^Î`?APWI7FH>E<2K@F�<�>GÓÒØQYQ?lK|?lXZ>RLð>@Ð�I^KG<fPàØQJl>=<�I^ÎAÎ�?l>GSRI�?APWI�J#Ù�XZ?AP¸?APQI�PWK@ØWØDI2LQI2MEÚ
ÑDI�Ð»>GJlI JAI2FHK@?AXH>GL8C��
K@ØWØDI2LQI2MEÚ�ÑËI�Ð»>GJlI X³Î8YWÎAI�Ð»YWFGÐ»>RJ1M=I�?lI2<�?AXH>GL#KGFZSR>GJlXj?lPQÓUÎÁÑDI^<�KGYWÎ�IRÜ�YWÎAXZLWS
ÖGI2<�?A>RJ�<�FZ>=<��=Î`ù í¥K|?��Gû�ý�ÜQXZ?
<�K@LÞÑËI)M=I�?lI�JlÓ�XHLQI^M�ÑEÏ�ØWJA>=<�I^ÎAÎAI2Î�XHLÞ?APQI)ÎAÏ=Îd?lI�Ó(C

� �¶k� �!#"�$&%
'�(*)+$�)�,�!OtGiZzsbde�ij¤uaGbdcotÒzs{Rzsbdcf]%iZzOh��uv2edv^h�bdcfe�i.-fcotÒ¤|{)~Hv2h�¿#\2�1zs{Gkuh��Re�\^kRi.-fcftÒhA~j\@h�¿Gz
v2kut#~Zv^hd¿#\2�Á¤=\2aukEtRz \^k�_Re�\@hlcoz�z�\2e�z�_=cfcftÒv2kut�kucAbs�9\2e�¿#~Zv�bdcfkEhA{|n



�
K@ØWØDI2LQI2MEÚ�ÑËI�Ð»>GJlI`X³Î�LQ>G?�KÒ?A>G?lKGF1>GJfM=I2J2ÜWÎA>UXZ?xM=>EI2Î�LQ>@?
YWLQXHÕuYQI2FZÏ(M=I�?AI�JlÓÒXZLWI)?APWI
PQXHÎ�?A>RJAÏRC��¶YQ?�XZ?�M=>EI2Î�JlI2Î�?AJlXH<�?¶?lPQI�ØD>uÎAÎAXZÑWXZFHXj?lXZI^Î�C��
XHÎ�?A>RJAXHI2Î ��
����fç�����é�� �OÙ�XZ?AP(K�<�>GÓÒØQY=Ú
?lK|?lXZ>RL��`K@JlI)I�×=KR<o?lFZÏ�?APQ>uÎ�I�Î�I^ÕuYQI�LW<�I2Î
>@Ð9?APQI�I�ÖRI�Lu?lÎ
XZL��x?APWK@?�<�>GJlJAI^Î�ØË>GLWM�?l>U?A>G?lK@F
>GJfM=I�JfÎ¶<�>GLu?lKGXZLWXZLQS�?APWI`PWK@ØQØËI�LWI2MEÚ�ÑDI�Ð»>GJlI�JlI�F³K|?lXZ>RL8C=T � 
����oç�����é+� �
	�� 
�	fÿ
������ÿ���é�æsì��`;Që
>@Ð`Kà<�>GÓÒØQYQ?lK|?lXZ>RL��(XHÎ�K SRFZ>RÑWK@F�Î�?lK@?AI(?lPWK|?�KGØQØËI2K@JfÎÒXHLÍÎA>GÓÒI4PQX³Î�?A>GJlÏä<�>GLWÎAX³Îd?lI�Lu?
Ù�Xj?lP��|CÁTÔ<�>GÓÒØQY=?fK|?AXH>GL��#ÎAK@?AX³ÎdÛWI^Îxñ
òDó^ó��ÍXZá�Ü�XHL��+
��Ué�PQX³Îd?l>GJlÏÞ<�>GLWÎAXHÎ�?AI2Lu?
Ù�Xj?lP��|Ü
?APQI`ÎAÏEÎ�?AI2Ó ØWKRÎAÎAI2ÎO?APQJl>GYWSGP�K�SRFZ>RÑWK@F�Îd?fK|?lI�ÎlK|?lXHÎ�Ð»ÏEXZLWS���CQT´<�>GÓÒØQY=?fK|?AXH>GL���ÎlK|?lXHÎ�ÛWI^Î
ö7÷Eø��ÍXZá9ÜDXHLäÿ
���OPQXHÎ�?A>RJAXHI2Î
<�>GLDÎ�X³Îd?lI�Lu?
Ù�XZ?AP��|ÜQ?lPQI�ÎAÏ=Îd?lI�Ó/ØWKGÎlÎAI2Î�?lPQJA>RYQSGP¥K�SGFH>GÑWKGF
Îd?fK|?AI`ÎlK|?lXHÎ�Ð»ÏEXZLQS���C

ì¶>u>RØDI2J)K@LWMàí¢K@Jlî�YQFHFZ>(SRXZÖRI�<�I�Lu?lJlKGFZXHî�I^M�KGFZSR>GJlXj?lPQÓUÎxÐ»>GJ#MQI�?AI^<o?lXZLQS�ñ�òËó2ó��%KGLWM
ö7÷Eø���Ð»>RJ�KGL¥K@JlÑQXj?lJlKGJAÏ7ØQJAI^M=X³<�K|?lI��%ù ì�í¢ûQü�ý�CDT,Îd?lYQÑ¥K|?xI2KR<fPÞØWJA>=<�I^ÎAÎ�JAI2ØD>RJ�?fÎ�?APWI
FZ>=<�KGFÁÎd?fK|?AI^Î�>@Ð1?lPWK|?�ØQJl>=<�I^ÎAÎ¶?A>ÒK�<�I�Lu?lJlKGFËÓÒ>RLQXj?l>GJ^C=â�PQI`<�I�Lu?lJlKGFËÓÒ>RLQXj?l>GJ�XHLW<�JlI�ÓÒI�LQÚ
?lK@FHFHÏx<�>GLWÎ�?AJlYW<o?fÎ1K�F³K|?A?AX³<�I¶Ù�PQ>RÎAI I�FHI�ÓÒI2LR?fÎ®<�>GJlJAI^Î�ØË>GLDM
?l>xì��`;=Î®>@ÐE?APWI¶<�>RÓÒØQY=?lK@?AXH>GL8C
ñ�òËó2ó��äKGLWMÞö�÷Eø���K@JlI�I�Ö|K@FHYWK|?lI2M�ÑEÏ7Îd?lJlKGXZSRPu?�Ð»>GJlÙ�K@JfMÒ?AJfK�ÖGI2JlÎlK@F³ÎO>GÐ1?lPQI`FHK@?�?lXH<�IGC
� L=Ð»>RJ�?lYQLWK|?lI�FHÏGÜ ?lPQI2ÎAI¢KGFZSR>GJlXj?lPQÓUÎ�<�KGL�ÑËI¥I�×EØËI�LDÎ�XHÖGIRCOÝ�L�KàÎAÏEÎ�?AI2Ó >GÐ � ØWJA>GÚ

<�I2ÎlÎAI2Î2ÜO?lPQI£Ù�>GJfÎ�?�Ú�<�KGÎAI4LEYQÓ#ÑËI�J(>GÐ�ì��`;=ÎÞXHÎ"!Òæ$#&%�ë�Ü�Ù�PQI�JlI'#°X³Î�?APQI�ÓUK|×=XHÓ#YQÓ
LuYWÓ#ÑËI�J�>GÐ9Î�?AI2ØWÎ�?lK��GI2LÞÑEÏÞK�ÎAXHLQSGFHI`ØQJl>E<�I2ÎlÎ�CQâ�PWXHÎ�Ù�>GJfÎ�?�<2KGÎAI`<�>GÓÒI^Î�Ð»JA>RÓ ?lPQI�æ»I�×uÚ
ØD>RLQI�Lu?AX³K@Fêë�LEYQÓ#ÑËI�JO>@Ð1ì��`;=Î >@ÐÁK�<�>RÓ�ØWY=?lK@?AXH>GLÒXZLÒÙ�PQX³<fP�?APQI2JAI�X³Î9FHXj?A?AFHI
<�>RÓ�Ó�YQLQX³<�K@Ú
?AXH>GL8C=T�LEÏUM=I�?AI2<�?AXH>GLÞK@FHSG>GJlXZ?APQÓ,?APWK@?¶I2LuYWÓ�I2JlK@?AI^Î¶KGFZF8ì��`;=Î)(ÍFHX �RI�?lPQIxKGFZSR>GJlXj?lPQÓUÎ XHL
ù ì�í¥ûWü@Ü í�*
ûWüGÜ T�+xû �2ý,(ÍPDKGÎ�?lXZÓÒI)<�>RÓÒØQFZI�×=Xj?dÏ7?APWK@?�XHÎ�K@?�FZI^KGÎ�?�FZXHLQI2KGJ�XHL�?lPQI`LEYQÓ#ÑËI�J
>@Ð�ì��`;=Î2C®â�PQX³Î`?lXZÓÒI7<�>GÓÒØQFHI�×=Xj?dÏ�<�KGLàÑDI�ØWJA>RPQXZÑWXj?lXZÖRIGÜ1ÎA>4JAI^Î�I^K@Jf<fPQI�JfÎxPWK�ÖGI�ÎA>GYWSGPu?
Ð²KGÎ�?AI�J�K@FZ?AI2JALWK@?AXHÖGI^Î�C�-�LQI
K@ØWØQJA>uKG<fPÒX³Î ?l>#JlI2Î�?AJlXH<�? ?APQIxØQJl>GÑQFHI�Ó¼K@LDM�M=I�ÖRI�FH>GØUI�åU<�XZI2Lu?
K@FHSG>GJlXZ?APQÓUÎ
Ð»>GJ)M=I�?AI2<�?AXHLQS(>GLQFHÏ¥<�I2J�?fK@XHL£<�FHKRÎAÎAI2Îx>@Ð�ØQJlI2M=X³<�K@?AI2ÎÒù �/.�û�0QÜ â1��û32@ýsC 4ÒT�L=Ú
>@?APWI�JOKGØQØQJl>RKG<fP�X³Î9?A>`ÓÒ>=M=XZÐ»Ï�ÎA>GÓÒI�KGÎAØËI2<o?¶>@ÐË?APQI�ØWJA>RÑQFZI2Ó5(�Ð»>RJ I�×QK@ÓÒØQFHIGÜRM=I�?lI2<o?lXZLWS
KxMQXjá�I�JlI�Lu? ÓÒ>EMWK@FHXj?dÏ7ù 6
7�û ��ýQ>GJ KRÎAÎAYQÓÒXZLWS
?lPWK|? ?lPQI�Î�Ï=Î�?AI�ÓÔXHÎ ØDK@JA?AX³K@FHFZÏ)ÎAÏELW<fPQJl>GLQ>RYWÎ
ù í�*�ûQü@Üú;u?l>Rû �^ýsC

â�PQXHÎ�ØDK@ØËI�J`ØQJlI2ÎAI�Lu?lÎ�KGL£I�åU<�XZI2Lu?`KGLWM£SGI�LWI�JfK@F K@ØQØWJA>uKG<fP4?l>¥M=I�?lI2<o?lXZLWS4ñ
òDó^ó���C
Ý�LU?APQX³Î�K@ØQØQJl>RKR<fP8Ü|?lPQI�ÎAI�?�>@Ð�ì��`;=Î¶XHÎ¶JlI�ØQJlI2ÎAI�Lu?AI^MÒÎ�ÏEÓ#ÑË>GFHX³<�K@FHFHÏGÜGYDÎ�XHLQS#ÑË>E>GFHI2KGLÒÐ»>GJAÚ
Ó#YQF³KGÎ�XHÓ�ØWFZI2Ó�I2Lu?AI2M�KGÎ�>GJfM=I2JAI^MUÑQXHLWK@JlÏUM=I2<�XHÎAXZ>RL�M=X³K@SRJlKGÓUÎ�æ8��BxBxÎlë�ÜQK@LWMÞñ�òËó2ó��¸XHÎ
M=I�?lI2<o?lI2M£ÑEÏ�?lI2Î�?AXHLQS(ÎAK@?AX³ÎdÛDKGÑQXHFZXZ?dÏ(>@Ð¶K7Ð»>GJlÓ#YQF³KQC�â�PQX³Î�<�K@L£ÑDI�Ó#YD<fP¢ÓÒ>GJlI#I�åU<�XZI2Lu?
?APWKGL�I�×=ØQFZX³<�XZ?)I�LEYQÓÒI2JlK@?AXH>GL8C�6W>GJ)ÎAXZÓÒØQFHXH<�Xj?dÏRÜ8Ù�IÒ<�>GLWÎAX³M=I�J`PQI2JAIÒ>RLQFZÏ£>@áËÚsFHXHLQIUM=I�?lI2<oÚ
?AXH>GL8ÜDXZL4Ù�PQX³<fP(?APWI�M=I�?AI2<�?AXH>GL¥KGFZSR>GJlXj?lPQÓ X³Î�JlYQL¥K|Ðê?lI�J�?lPQI�MQXHÎ�?AJlXZÑWY=?AI^M4<�>GÓÒØQYQ?lK|?lXZ>RL
PWKGÎ9?lI�JlÓÒXZLWK@?AI^MÁCGâ�PQI�KGØQØQJl>RKG<fP�<�KGLÒKGFHÎA>�ÑDI�K@ØQØQFHXHI2M�?A>`>RL=ÚsFHXHLQI�M=I�?lI2<�?AXH>GL8CR;=I2<o?lXZ>RL:9
ØQJA>|ÖEX³M=I2Î�ÎA>GÓÒI�ÑDKG<��ESGJl>GYQLDMÁCu;EI^<o?lXZ>RL�2�M=I2Îl<�JlXHÑDI^Î¶>RYQJ�M=I�?lI2<o?lXZ>RLÞKGFZSR>GJlXj?lPQÓ(CE;=I2<o?lXZ>RL
0�SRXZÖRI2Î�ØËI�JAÐ»>GJlÓUK@LW<�I�JlI2ÎAYQFZ?lÎ�Ð»Jl>GÓ YWÎAXHLQSÒ?APQI`LWI�Ù�KGFZSR>GJlXj?lPQÓ KGLWM£æ»Ð»>GJ�<�>GÓÒØWK@JlX³Î�>RLDë
K@LàI�LEYQÓÒI2JlK@?AXH>GL=Ú�ÑWKGÎAI2M�K@FHSG>RJAXZ?APWÓ ù T�+xû �^ý¶?A>¢MQI�?AI^<o?�ÖuXH>GF³K|?lXZ>RLWÎ`>GÐ�XHLEÖ|K@JlXHKGLR?fÎ`XHLðK
<�>GPWI�JlI�LW<�I�ØQJl>@?A>=<�>GFWKGLWMUK#ÎAØWK@LWLQXZLWS@Ús?AJlI�I�K@FHSG>RJAXZ?APWÓÞC;6Q>RJOÑË>@?AP7I�×QK@ÓÒØQFHI2Î2ÜGÙ�PQI2LU?APWI
XZLEÖ|K@JlXHKGLu?�X³Î�LW>@?UÖEXZ>RFHK@?AI2M8Ü®?lPQIÞLQI�Ù Ó�I�?APQ>=M¸XHÎ�Ð²KRÎd?lI�J�ÑuÏðK¢Ð²KG<�?A>RJ�?lPWK|?UXHLW<�JlI2KRÎ�I^Î
I�×=ØD>RLQI�Lu?lXHKGFZFHÏ�Ù�XZ?AP�?APQI`LEYQÓ�ÑDI2J�>@Ð®ØWJA>=<�I^ÎAÎAI2Î�XHL7?lPQI)ÎAÏEÎ�?AI2Ó(C�.£I`K@F³ÎA>�ÓÒI2KRÎ�YWJAIx?APWI
I�á�I2<o?fÎ�>@Ð=<dYWM=X³<�XH>GYWÎAFZÏÞK@ØQØWFZÏEXHLQS#?lPQI�?dÙ�>�Ö|K@JlX³K@ÑQFHI�Ú�JAI2>GJfM=I�JlXHLQS`ÓÒI�?APW>EMWÎ�C���>G?APÞÓ�I�?AP=Ú
>EMWÎ SGJlI2K@?AFHÏ)JlI2M=YW<�I�ÓÒI�ÓÒ>GJlÏ�<�>GLWÎAYQÓÒØ=?lXZ>RL8Ü@?lPQ>GYQSRPUK|?¶K)ÎAXHSGLQXZÛD<�KGLu?O<�>RÎ�? XHLUJAYQLWLQXZLWS
?AXHÓ�IRCE;=I2<o?lXZ>RL?>)<�>GÓÒØWKGJAI^Î >GYQJ¶Ù¶>RJ ��?A>#?AI2Ó�ØË>GJfK@FZÚ�FZ>RSGX³<�Ó�>=M=I2FË<fPWI2<��EXZLWSWCGB�XZJlI2<�?AXH>GLWÎ
Ð»>GJ�Ð»Y=?AYQJlI7Ù�>GJ ��XZLW<�FZYDM=I�I�×E?AI�LDM=XZLWS¢>GYWJ�K@FHSG>RJAXZ?APWÓ ?l>£ÎAYQØQØË>GJA?�>GLQÚsFHXZLWI�M=I�?AI2<�?AXH>GL8Ü
K@ØQØQFHÏEXZLWS�>RYQJ�Î�ÏEÓ�ÑD>RFZX³<�K@ØQØQJl>RKR<fP�?l>ÒMQI�?AI^<o?lXZ>RL�>GÐ ö�÷Eø���ÜQK@LDM�I�×=ØDI2JAXHÓÒI�Lu?AXHLQS�Ù�Xj?lP
@ ·9�ucfz�c�e�cozsbde�iZhAbdcotÒv�~Z�2\^e�iqbd�u])zOtR\�ku\�b�v�_u_G~j{)bd\xbd�Rc�clµRv2]`_G~jcoz�ijk�gGcoh�b�iZ\2kÒ�Rn



?APQIxYWÎAI
>@Ð1K�ÎAK@?AX³ÎdÛËK@ÑQXHFZXZ?dÏU<fPQI2<��RI�J^ÜRÎAYW<fP7KRÎ ?lKGÑQFHI2K@Y£ù ì�T�û��|ý�ÜuXZLWÎ�?AI^KGMU>GÐ���B�BxÎ2C�-�YWJ
K@ØQØQJl>RKR<fPUM=>EI2Î¶LQ>@?�XZLEÖR>GFHÖGI�<�>RÓÒØQY=?lK@?AXH>GL�>GÐÁÛQ×=I2M7ØD>RXZLu?lÎ2ÜEÎ�>`?lPQIxYWÎ�I�>@Ð1K�<�K@LW>GLQX³<�KGF
Ð»>GJlÓÞÜQÎAYW<fP4KGÎ ��BxB�Î2ÜQX³Î�LQ>@?�I^ÎAÎAI�Lu?lXHKGF�C

� ��� Ê��	� ÆWÇOÉ
Ä�È


���
 ��� ó��^÷����´ò���÷��

T�æ�M=XHÎ�?AJlXHÑQY=?AI^MWë�Î�Ï=Î�?AI2Ó´XHÎ�K�<�>GFHFZI^<o?lXZ>RL)>@ÐWØWJA>=<�I^ÎAÎAI2Î®<�>RLQLQI2<�?AI^M`ÑEÏ)K@L#KRÎ�ÏELW<fPQJl>GLW>GYWÎ2Ü
JAI2FZX³K@ÑQFHIGÜQKGLWM�6®Ý)6
-%LQI�?dÙ¶>RJ ��C=V8I�?1��M=I2LQ>@?lIx?APQI`LEYQÓ�ÑDI2J�>@Ð®ØWJA>=<�I^ÎAÎAI2Î2C .£I`YDÎ�Ix?APWI
LuYWÓ#ÑËI�JfÎ�����ü������ �!� �#"�ü�KGÎ�ØQJl>E<�I2ÎlÎ1X³M=I2LR?lXjÛDI�JfÎ�Ü|K@LDM�M=I�ÛWLQI	$ ÝdB&%(')����ü������ �*� �#"�ü,+uC
TÀFZ>=<2K@FQÎ�?lK|?lI.-�>GÐ�K�ØWJA>=<�I^ÎAÎ�/ÒX³Î K�ÓUK@ØWØQXZLWS�Ð»JA>RÓ«?APWI�FZ>=<�KGFQÖ|K@JlXHKGÑQFHI2Î9>@Ð0/�?A>`Ö|KGFZYQI^Î�1
Ð»>GJ�I�×QKGÓ�ØWFZIRÜ�-Ræ32Ëë�X³Î�?APWI`Ö�KGFZYWI`>@Ð®Ö|KGJAX³K@ÑQFHI424XZL(FH>=<�K@F8Î�?lK@?AI5-RC

6 KG<fP4ØWJA>=<�I^ÎAÎ�Îd?fK@JA?lÎ�XZL�K7ÎAØDI^<�XZÛWI2M¢XZLWXj?lXHKGF9Î�?lK@?AI�K@LWM4>RØ=?AXH>GLDK@FHFZÏ(Ù�XZ?AP¢XZ?lÎ�?lXZÓÒI�J
Î�I�?x?l>4KÞÎAØËI2<�XZÛWI^M¢Ö|K@FHYQIRC®ì¶>GÓÒØQY=?fK|?AXH>GLDÎ`<�>GLu?fK@XHL¢>GLWFZÏ4?dÙ�>��uXHLWMQÎ�>GÐ�I2ÖGI2LR?fÎ�7Ë?lXZÓÒI�J
I�×=ØQXHJlK@?AXH>GL4K@LWM(ÓÒI^ÎAÎlK@SRIxJlI2<�I�Ø=?lXZ>RL8CWT�Î
KUJlI2ÎAYQFZ?�>@Ð I�XZ?APQI2J��EXHLWM(>@Ð9I�ÖRI�Lu?2ÜËKÒØQJA>=<�I2ÎlÎ
<�K@LUK@?A>GÓÒX³<�KGFZFHÏ7ædç²èêé^èHÜEÙ�Xj?lPQ>GYQ?OXZLu?lI�JlJAYQØQ?AXH>GLÒÑEÏ#>@?lPQI�JOI�ÖGI2Lu?lÎfë®<fPDK@LQSRI�Xj?fÎ FZ>=<2K@FWÎ�?lK@?AIGÜ
Î�I2LWMÒKxÎAI�? >GÐËÓÒI^ÎAÎlK@SRI2Î�æ»Ù�XZ?AP�ÎAØDI^<�XZÛWI2MÒM=I^Îd?lXZLDK|?AXH>GLDÎlë�Ü@K@LWMÒÎAI�? XZ?lÎ9?lXZÓÒI�J^C 89$ Jl>E<�I2ÎlÎ�I^Î
<�K@L(ÑËI`LQ>GLQÚ�M=I�?AI2JAÓÒXHLQXHÎ�?AX³<@Ü1ç²èêé2èHÜW?APQI`XHLQØQY=?�I�ÖGI2Lu?�LQI�I^M�LW>@?�YQLQX³ÕuYQI�FHÏ�MQI�?AI2JAÓÒXHLQI�?APWI
LQI�Ù FZ>=<2K@F8Î�?lK|?lIGÜQÎAI�?�>GÐ�ÎAI�Lu?�ÓÒI2ÎlÎAKGSGI2Î2Ü=K@LWM7?AXHÓÒI�J
ÎAI�?A?AXHLQSWC

6 KG<fP(ØQJl>=<�I^ÎAÎ�PDKGÎ
KU?AXHÓ�I2J2C 6Q>RJ�<�>GLEÖGI2LQXZI2LW<�IRÜQÙ�I#KGÎlÎ�YWÓ�I)?APQI#?AXHÓ�I2JlÎxK@FHF1JlYQL¥K@?
?APQI7ÎlK@ÓÒI7ÎAØËI�I2M8Ü8?APW>GYQSRP ?APQX³Î#KRÎAÎAYQÓÒØ=?AXH>GLàX³Î)LW>@?#JlI2ÕuYQXHJAI^M£Ð»>GJ#<�>GJlJAI^<o?ALWI2ÎlÎ`>@Ð�?APWI
I�×QK@ÓÒØQFHI�ØQJA>G?A>=<�>RFHÎ�XHL¥;EI2<�?AXH>GL 0WC

6 KG<fP�ØQJl>=<�I2ÎlÎ9/ PWKRÎ)K(ÖGI^<o?A>RJ)<�FH>=<��;: �!<�Ù�XZ?AP � <�>GÓÒØD>RLQI�Lu?fÎ�C�.�I�JlI�SuK@JfM;:��*<
KGÎÞK�æ²ÎAØËI2<�X³K@Fêë7Ö�KGJAX³K@ÑWFZI�1O?lPuYDÎ�Ü9-uæ=:��*<Gë7XHÎ�?APWI¢Ö|K@FHYQI�>@Ð)?lPQI£ÖRI2<�?A>GJÞ<�FH>=<���XHL�FH>=<�KGF
Îd?fK|?AI>-RCËÝ�L¥?APQI�XZLWXj?lXHKGF9Î�?lK@?AI�>@Ð ØQJl>=<�I2ÎlÎ?/1Ü@: �*<A%CB����D����� ���!�D�FEoCËâ�PQI�ÖGI^<o?A>RJ�<�FZ>=<��(XHÎ
YQØËMWK|?AI^M�K|Ðê?lI�J¶I2KG<fPUI2ÖGI2LR?^ÜRKGLWM�?APQI�YQØ�MQK|?lI2MUÖ|K@FHYQI�X³Î ØWXZSRSGÏEÑWKG<��RI2M�>GLU?lPQI�>RY=?ASR>GXHLQS
Ó�I^ÎAÎlK@SRI2Î æ²XjÐWKGLEÏ=ë�C^â�PEYWÎ2Ü�I^KG<fP`ÓÒI2ÎlÎlK@SGIHG°PWKRÎ1K�ÖRI2<o?l>GJ1?AXHÓ�I^Îd?fK@ÓÒØ`?fÎ2æ3G(ë�C^â�PQI¶JAYWFZI^Î
Ð»>GJ�YQØ�MQK|?lXZLWSÒ?APQI`ÖRI2<o?l>GJ�<�FZ>=<��7KGJAI�78ædü^ë�6W>GJ�K�?AXHÓÒI�J�I�×=ØQXZJfK|?lXZ>RL�I2ÖGI2LR?�>GÐ�ØQJl>=<�I^ÎAÎ@/8Ü
<�>GÓÒØË>GLQI2Lu?@/Þ>@ÐI: � < X³Î¶XHLW<�JAI2Ó�I2Lu?AI2M�ÑEÏ4ü�1Áæ89Rë .ÀPQI�LÞØQJl>E<�I2ÎlÎ@/7JlI2<�I�XHÖGI2Î�K�Ó�I^ÎAÎlK@SRI
G£Ü2Xj?fÎ8ÖGI^<o?l>GJ8<�FH>=<��J:�� < XHÎ®KGÎlÎ�XHSGLWI2M�?APQI¶<�>GÓÒØË>GLQI2Lu?�Ú�Ù�XHÎAI9ÓÒK@×=XZÓ�YQÓ�ÓUK@×ÁæK: � < �d?lÎ^æLG4ë�ë
K@LWM7?APQI2L¥<�>RÓ�ØË>GLWI�Lu?M/�X³Î�XHLW<�JlI�ÓÒI2LR?lI2M�ÑEÏ¢üGC
�xXZÖRI�L�K�Î�Ï=Î�?AI2ÓÞÜ=K�Îd?lJlKGXZSRPu?�Ð»>GJlÙ�K@JfM�ÎAXHÓ#YQF³K|?lXZ>RL�<�KGL7ÑËI�YWÎ�I^MU?l>�SRI�LQI2JlK@?AI�K�ØË>RÎ�Ú

Î�XHÑQFHI�<�>RÓÒØQY=?lK@?AXH>GLð>GÐ�?APWK@?ÒÎAÏ=Îd?lI�Ó(C9â�PQI7XHLu?AJlXZLWÎAX³<�LQ>RL=Ú�MQI�?AI2JAÓÒXHLQX³Î�Ó&>@Ð�?lPQI(KGÎAÏuLQÚ
<fPQJA>RLQ>GYDÎ¶LWI�?dÙ�>GJ ��X³Î�ÓÒ>=M=I�FHI2MÞÑEÏ�Î�I2FZI^<o?lXZLQSÒÓÒI2ÎlÎlK@SGIxF³K|?AI2LW<�XHI2Î�Ð»Jl>GÓ K�JfK@LWMQ>GÓ M=X³ÎdÚ
?AJlXZÑQYQ?AXH>GL8C 6 KG<fPÞJlYQLQLQXHLQSU?lXZÓÒI�J�K@LWM(XHL=Ús?AJfK@LWÎAXj?�ÓÒI^ÎAÎlK@SRI�<�>GJlJAI^Î�ØË>GLDMQÎ�?A>�KUØËI�LDM=XZLWS
I�ÖGI2Lu?2C�.ÀPQI2L KÞØËI�LWMQXZLQS(I2ÖGI�Lu?`X³Î�SGI�LWI�JfK|?AI^MÁÜÁXZ?�X³Î�?lXZÓÒI2Î�?lKGÓÒØDI^M£Ù�XZ?AP XZ?lÎUæ»Ð»Y=?AYQJlI^ë
?AXHÓ�I¶>@ÐE>=<�<�YWJAJlI�LW<�IGC�â�PWIOÎ�XHÓ#YWFHK@?A>GJ1JAI2ØDI^K|?AI^M=FHÏ
I�×=I^<�Y=?lI2ÎÁ?lPQI ØËI�LWMQXZLQS�I�ÖRI�Lu?8Ù�Xj?lP`?APWI
FZ>|Ù�I2Î�?�?AXHÓÒI2Î�?lK@ÓÒØ8ÜW?APQI2JAI2ÑEÏÞ<fPWKGLQSGXHLQS�?APWI)FZ>=<2K@F®Î�?lK@?AI)>GÐ9K�ØQJA>=<�I2ÎlÎ�K@LWMÞSRI�LQI2JlK@?AXHLQS
LQI�Ù«ØËI�LDM=XZLWSÞI2ÖGI2LR?fÎ�C8;EXHLW<�I�ÎA>GÓÒI�ØQJA>G?A>=<�>RFHÎxK@JlI�MQI2ÎAXZSRLQI2M¥?A>(Î�I2JAÖEX³<�I#JlI2ÕuYQI^Îd?fÎ�Ð»>GJAÚ
I�ÖGI2J2ÜR?APWI�ÎAXZÓ�YQFHK@?A>RJ�KR<�<�I2Ø=?lÎ�K)ØDK@JfK@ÓÒI�?lI�J��Uÿ�N �Zé+��ÜuÙ�PWXH<fP�X³Î¶?APQIxÓUK|×=XHÓ#YQÓ¼LEYQÓ#ÑËI�J
O ·9�@aEzlp@ijkUhl\2k@bdedv2zsb bd\x]`\�zsb ]`\@tGcl~Zz9\2�1t@iHzsbde�ij¤RaRbdcot#hl\^]`_RaRb�v�b�iZ\2kDp@bd�uc�z�cfkEt@iZkR��\2�Ávx]`cozs¡
z�v2�2c
iZzOku\2b¶]`\@tRcA~ZcftÒv^z¶v`z�cf_Ev�edv�bdc
cfy�cfk|bon=·9�GiZz�tGiqºQcfe�clkEhlc�iZz ijkRcoz�z�cfk|b�iZv�~8¤uaGb¶zsiZ]`_G~qij¦ucoz
\^aRe ]`\@tRcl~Dzs~qij�^�|b�~q{|n



>@Ð®I2ÖGI2LR?fÎ�ØDI2J�ØQJl>E<�I2ÎlÎ�CQ;E>DÜE?APQI)ÎAXHÓ#YQF³K|?lXZ>RL�I2LWMQÎ�I�XZ?APWI�J�Ù�PQI2L7?lPQI�JlI`K@JlIxLW>�ØËI�LDM=XZLWS
I�ÖGI2Lu?lÎ�>GJ�Ù�PWI�L(Î�>RÓ�I�ØQJl>=<�I^ÎAÎ�PWKRÎ�I�×=I2<�Y=?AI^M �Uÿ�N �Zé+�¥I2ÖGI�Lu?fÎ�C

T ��
���������ÿ���ç�
��Þ>GÐ�KÞÎ�Ï=Î�?AI2Ó XHÎ�JlI�ØWJAI^Î�I2LR?lI2M£KGÎ�K�ÎAI2ÕuYQI2LW<�IÒ>GÐ � FH>=<�KGF9<�>GÓÒØQY=Ú
?lK|?lXZ>RLWÎ2ÜË>RLQI�ØDI2JxØWJA>=<�I^ÎAÎ2C�T � 
��fÿ
� ��
���������ÿ���ç�
��ÞX³Î�K�ÎAI2ÕuYQI2LW<�I�>@Ð¶FZ>=<�KGF Îd?fK|?AI^Î�?APWK@?
JAI2ØQJAI^Î�I2Lu?lÎ#?APQIÞI�×=I2<�Y=?AXH>GLäPQX³Îd?l>GJlÏ�>GÐ�K¢ÎAXHLQSGFHI�ØWJA>=<�I^ÎAÎ2C 6 KG<fP¸FZ>=<�KGF�Î�?lK@?AIÞXZLD<�FHYWM=I2Î
Ö�KGFZYWI2Î�>GÐ9KGFZFÁ?lPQI#M=I^<�F³K@JlI2M�Ö|K@JlXHKGÑQFZI^Î�>@Ð�?APQI#ØQJA>=<�I2ÎlÎ�K@LWM�?APWI`Ö�KGFZYWI)>@Ð�?APQI`ØWJA>=<�I^ÎAÎ2ï Î
ÖGI2<�?A>RJ�<�FZ>=<���C


�� 
 � ò��®ó��²ó �2÷�� ��� ��ò
	���� � ���0�2÷Eó
������ñ
òDó^ó��
T 	3� 
 	lÿ�������ÿ���é1X³Î Kx<�>GFHFHI2<o?lXZ>RL#>GÐDFH>E<2K@F=Î�?lK|?lI2Î2Ü�>GLQI¶Ð»JA>RÓ«I2KR<fP#ØQJl>=<�I^ÎAÎ2C 6W>GJ K�Î�I^ÕuYQI�LW<�I
��K@LWM�LWK|?lYQJlKGFWLEYQÓ�ÑDI2J��fÜ;�Gù �sýËMQI�LQ>G?AI2ÎO?APWI��fï ?lP�I�FHI�ÓÒI2LR?�>@Ð��`æ²Ù¶I�YWÎ�I �|Ú�ÑWKGÎAI2M�XHLWM=I�×uÚ
XZLQSEëoCuTÀSGFH>GÑWKGFQÎd?fK|?lI�>@Ð8K`<�>RÓ�ØWY=?lK@?AXH>GL���XHÎOK`<�>GFHFHI2<o?lXZ>RLÒ>@Ð�FZ>=<�KGFWÎ�?lK|?lI2Î?-������ ���!� - %��8ßÎ�YW<fP�?APDK|?2ÜQÐ»>GJ�I2KR<fP�ØWJA>=<�I^ÎAÎH/1Ü�-!<�XHÎ�KGL(I�FHI�ÓÒI�Lu?�>@Ð
�@ù /=ý�C

;E>GÓÒIÒSGFH>GÑWKGF Îd?fK|?AI^Î�>@Ð�KÞ<�>GÓÒØQY=?fK|?lXZ>RL�KGJAI�YQLQXHLu?AI�JlI2Î�?AXHLQSDÜÁÑDI^<�K@YDÎ�I�?APWIÒÎAÏ=Îd?lI�Ó
<�>GYWFHMÀLW>@?�PDK�ÖGI4ÑËI�I�L�XZL�?APQ>uÎ�I¥SRFZ>RÑWK@FxÎd?fK|?lI2Î7MQYQJAXHLQS¸?APWK@?Þ<�>RÓÒØQY=?lK@?AXH>GL8C�;E>DÜOÙ�I
JAI^Îd?lJAX³<o?ÒK|?�?lI�Lu?AXH>GLð?A> ��
����oç�����é+� ��SGFH>GÑWKGF�Î�?lK@?AI^Î�Ü�ç²èêé2èHÜ SRFZ>RÑWK@F�Îd?fK|?lI2Î#?APQJl>GYQSRPðÙ�PQX³<fP
?APQIÞÎ�Ï=Î�?AI�Ó�ÓÒXZSRPR?�PWK�ÖGIÒØWKRÎAÎAI2MàMQYQJAXHLQS4?lPQI7<�>GÓÒØQY=?fK|?AXH>GL1C�.�I7M=I�ÛDLQI�<�>GLWÎAXHÎ�?AI2LW<�Ï
Ð»>GJ9SGFH>GÑWKGF=Îd?fK|?AI^Î�XZL�?AI2JAÓUÎ�>@ÐD?APQI�PWKGØQØDI2LQI2M=ÚsÑËI�Ð»>RJAI�JAI2FHK@?AXH>GL�>GL#FH>=<�KGFEÎ�?lK@?AI^Î�ù �/.�û�0GýsC
Ý�LR?lYQXZ?AXHÖGI�FHÏGÜ®K�FH>=<�KGF Îd?fK|?AI - ß PWKGØQØËI�LQI^MEÚsÑËI�Ð»>RJAIUKÞFH>E<2K@F Î�?lK@?AI - 4 æ»>GÐO?APWI7ÎAKGÓÒI�>RJ`KM=Xjá�I�JlI�Lu?`ØQJl>=<�I2ÎlÎfë
XZÐ	- ß ÛWLWXHÎAPQI2M£ÑËI�Ð»>GJlI - 4 Îd?fK@JA?AI2M8CÁÝ�L£ØWKGJ�?lXH<�YQF³K@J^Ü�MQI�ÛWLQI�� Ð»>RJ`K
<�>GÓÒØQYQ?lK|?lXZ>RL?��?l>�ÑËI�?APQI�Î�ÓUKGFZFHI2Î�?¶?lJlKGLWÎAXj?lXZÖRI
JlI�F³K|?AXH>GL7>GLU?lPQI�FH>=<�KGFËÎ�?lK@?AI2Î�>GÐ���ÎAYW<fP
?APWK@?
üGC 6Q>RJ�K@FHF1ØWJA>=<�I^Î�I^ÎM/¥KGLWM¥K@FHF1FH>=<�KGF1Îd?fK|?lI2Î - ß K@LWM - 4 >GÐ�/4XZL��|ÜWXZÐI- ß XHÓ�ÓÒI^M=XHK@?AI2FZÏØQJlI2<�I^M=I2Î - 4 Ü=?APQI2L - ß � - 4 C9=C 6Q>RJOK@FHF=FZ>=<2K@FWÎ�?lK@?AI2ÎI- ß KGLWMA- 4 XZL��|ÜRXjÐË?APQI
I�ÖGI2Lu?9XHÓÒÓÒI2M=X³K|?lI�FHÏ)Ð»>GFHFH>|Ù�XZLQS5- ß X³Î9?APWIÎ�I2LWM=XHLQSx>@ÐDK�ÓÒI2ÎlÎAKGSGI¶KGLWM`?lPQI�I�ÖRI�Lu?�XHÓÒÓÒI2M=X³K|?lI�FHÏ)ØQJlI2<�I^M=XHLQS - 4 XHÎ®?lPQI�JAI^<�I�ØQ?AXH>GL>@Ð�?APWK@?�ÓÒI2ÎlÎAKGSGIGÜu?lPQI�L - ß � - 4 C
â�Ù¶>ÒFH>E<2K@FÁÎ�?lK|?lI2Î - ß K@LDM - 4 >@Ð9KÒ<�>GÓÒØQYQ?lK|?lXZ>RLÞKGJAI ��
�� �������Aé+� �sÜQM=I2LQ>@?lI2M - ß�� - 4 Ü=Xjá
LQI�XZ?APQI2J�PWK@ØQØËI�LWI2MEÚ�ÑDI�Ð»>GJlI�?lPQI�>G?APQI2J 70- ß�� - 4
�%#- ß��� - 4�� - 4��� - ß C=T�SRFZ>RÑWK@FËÎd?fK|?lI
XHÎ ��
����oç�����é+� �ÁXZá¢XZ?lÎ�<�>GLWÎ�?AXZ?AYQI2Lu?�FH>=<�KGF8Îd?fK|?AI^Î�K@JlI�ØWK@XHJAÙ�X³ÎAI�<�>GLW<�YQJlJAI2LR?^C
+ I2<o?l>GJ�?lXZÓÒI^Îd?fK@ÓÒØWÎxK@JlI`YWÎ�I�Ð»YQF�ÑDI^<�K@YDÎ�I�?lPQI�Ï4<�KGØ=?AYWJAI�?lPQI#PWKGØQØËI�LQI^MEÚsÑËI�Ð»>RJAI#JAI�Ú

FHK@?AXH>GL�ù í¥K|?��Gû�ý�C®B�I�ÛWLWI�K4ØWKGJ�?lXHKGF >GJfM=I2J! ¼>GLàÖGI^<o?l>GJ`?lXZÓÒI2Î�?lKGÓÒØWÎ)ÑEÏ 7�" ß  #" 4 Xjáæ%$�/'& $ ÝdB 7(" ß ù /=ý�)*" 4 ù /=ý»ëoC=â�PQI2L8ÜuÐ»>GJ�K@FHFË<�>GÓÒØQY=?fK|?AXH>GLDÎ ��K@LWM�KGFZFËØQJl>=<�I2ÎlÎAI2Î / ß KGLWM/ 4 Ü æ%$+� ß &4M=>RÓÞæ8�@ù / ß ýêë 7Wæ,$�� 4 &4M=>GÓ4æ �Gù / 4 ý»ë 7
�@ù / ß ý�ù � ß ý+� �@ù / 4 ý�ù � 4 ý.- �@ù / ß ý�ù � ß ý�æK: �*<�/�ë0 �@ù / 4 ý�ù � 4 ý�æK: �!<21�ëAë�ë

ædü�ë
Ù�PQI�JlI�Ð»>RJ¶K#ÎAI2ÕuYQI2LW<�I439Ü=M=>GÓ4æ538ëI% ')����ü������ �*�2æ76 386!"�ü�ë +uÜRÙ�PQI2JAI96 386RX³Î ?lPQI�FHI�LWS@?AP7>@Ð
39C8ì¶>RLW<�YWJAJlI�LW<�Ï�>GÐ ?dÙ�>7FH>E<2K@F9Îd?fK|?lI2Îx<�K@L£ÑDI�?AI^Îd?lI2M¢XZL�<�>GLDÎd?fK@Lu?
?lXZÓÒI�YWÎ�XHLQS�ÖGI2<�?A>RJ
?AXHÓ�I^Îd?fK@ÓÒØWÎ`ÑEÏ¥I�×=ØQFZ>RXj?lXZLWS�?lPQIÒÐ»>GFHFH>|Ù�XZLQSÞ?lPQI�>RJAI2Ó ù 6
7�û30|ý 7ÁÐ»>GJ)KÞFH>E<2K@F Î�?lK@?AI - ß >@ÐØQJA>=<�I2ÎlÎ�/ ß K@LWM(K�FH>E<2K@F8Î�?lK@?AI5- 4 >@Ð9ØQJA>=<�I2ÎlÎ�/ 4 Ü

- ß�� - 4 - - ß æ=:�� < /oë�ù / 4 ý:) - 4 æK: � < 1�ë�ù / 4 ý � - 4 æ=:�� < 1�ë�ù / ß ý�) - ß æK: � < /oë�ù / ß ý æ89Rë
Ù�PQI�JlIGÜ2Ð»>GJ9I�×QKGÓ�ØWFZIRÜ - ß æ :�� < /Zë�ù / 4 ýEX³Î9<�>RÓ�ØË>GLWI�Lu? / 4 >GÐQ?APQI�ÖGI^<o?l>GJ®?AXHÓ�I^Îd?fK@ÓÒØ - ß æ :�� < /ZëoC
*�>|ÙÍÙ¶IxM=I�ÛDLQIxñ
òDó^ó@CET�<�>GÓÒØQY=?fK|?lXZ>RL:��ÎAK@?AX³ÎdÛDI2Î¶ñ
òDó^ó���ÜEM=I2LQ>@?lI2M:��6 %�ñ
òDó^ó���Ü

Xjá¥?lPQI�JlI`I�×=X³Îd?fÎ�KÒ<�>GLDÎ�X³Îd?lI�Lu?�SGFH>GÑWKGF8Îd?fK|?lIx>GÐ ��?APDK|?
ÎlK|?AX³Î�ÛWI2Î ��C



� ���8Å��®ÊËÅ=Ì�ÇOÄ����ÁÅ	��Ç�È
â1>�?AI^Îd?/� 6 %�ñ�òËó2ó��äI�å�<�XHI�Lu?AFHÏ�YWÎAXZLWS�Î�ÏEÓ#ÑË>GFHX³<�ÓÒI�?APQ>=MQÎ2ÜQÙ�I`SGI�LWI�JfK|?AI�K�Ð»>GJlÓ#YQF³K�

Î�YW<fP�?APWK@?�
�X³Î�ÎAK@?AX³ÎdÛDKGÑQFHI
XZá"��6 %�ñ
òDó^ó���CEÝ�LU?lPQX³ÎOÐ»>RJAÓ�YQF³KQÜuÙ¶I�YWÎ�I 2 < ?A>�M=I�LW>@?AI�?APWI
FZ>=<�KGFDÖ|KGJAX³K@ÑQFHI2Î�æ»I�×=<�FZYDM=XZLWS#?lPQI�ÖRI2<�?A>GJ�<�FH>=<��=ë >@Ð8ØQJl>=<�I^ÎAÎ�/8ÜEK@LWM7Ù¶I�YWÎAI�?APWI�Ö|K@JlX³K@ÑQFHI
: � <�
 � ?l>�MQI�LQ>G?AI`<�>RÓ�ØË>GLWI�Lu?��)>@Ð®?APQI�ÖRI2<o?l>GJ�<�FH>=<��U>@Ð�ØQJA>=<�I2ÎlÎ / ædç²èêé^èHÜWÙ�I�?AJlI2K|?�I^KG<fP
ÖGI2<�?A>RJ�<�FZ>=<��7KRÎ���ÎAI�ØWKGJlK@?AIxÖ|K@JlXHKGÑQFZI^Îlë�C�6Q>RJ�<�>GLEÖGI2LQXHI�LW<�IGÜEÙ¶I`KRÎAÎAYQÓÒIx?APWK@?�?APQI`ÎAI�?lÎ
>@ÐDFH>=<�KGF=Ö�KGJAX³K@ÑWFZI^Î®>GÐËM=XZá�I�JlI�Lu? ØQJl>E<�I2ÎlÎ�I^Î®KGJAI�M=X³Î <d>GXHLR?^C@V8I�?���M=I2LQ>@?lI¶?lPQI�<�>RFZFHI2<�?AXH>GL�>@Ð
Ö�KGJAX³K@ÑWFZI^Î?2���� 2 ß ����� �!�K2 %��Áß ÜEKGLWM�FZI�?��	�ÒM=I2LQ>@?lIx?APQI`<�>RFZFHI2<�?AXH>GL�>@Ð®KGFZF�!Òæ8��4^ë¶ÖRI2<o?l>GJAÚ<�FH>E<�� Ö|K@JlX³K@ÑQFHI2Î2C � Î�XHLQSÍæ89Rë`?l>£I�×EØWJAI^ÎAÎ�<�>RLW<�YQJlJlI�LW<�Ï£>GÐ
FZ>=<2K@F�Îd?fK|?lI2Î2Ü�XZ?ÒXHÎ�I2KRÎ�Ï�?l>
Î�PQ>|Ù�?APWK@?�

<2K@LÞÑDI�?fK��RI�L�?A>UÑËI

��æ�� ë � SGFH>GÑDK@Fê;u?lK@?AI��^æ��	���	�Rë � <�>GLWÎAX³Î � æ��	�Eë æ 2uë
Ù�PQI�JlI
SRFZ>RÑWK@Fê;u?lK@?AI��^æ��	���	�RëI%��

<! #"�$&% '(  *)�+-,/. �10 <32542 < %��Gù /Qý�ù �sý�æ32 < ë � ��3 #"�$&% :�� <�
 � % �@ù /=ý�ù �sý�æ=:�� < ë�ù �^ý
<�>GLWÎAXHÎ � æ��	�EëM% �

<�/- #"�$&% �
< 1  6.7"�$&%983: < /-; 4 : � < 1 
 < /�) : � < / 
 < /

6Q>GJlÓ#YWFHKRÎ�>GÑ=?fK@XHLQI2M£Ð»Jl>GÓ æ 2Rë)<�>GLu?fK@XHL�!Òæ8��4�ë�Ö|K@JlXHKGÑQFZI^ÎxÐ»>GJ`?lPQI7ÖRI2<�?A>GJ)<�FZ>=<��=Î2C
â1>�JAI^M=YW<�I#?APQI�LEYQÓ#ÑËI�Jx>@Ð Ö|K@JlX³K@ÑQFHI2Î
XZL¢?APQI#Ð»>GJlÓ#YQF³KQÜ�K@LWM4?APQI2JAI2ÑuÏÞJlI2M=YW<�I)?lPQI�<�>RÎ�?
>@Ð ?AI^Îd?lXZLWS�ÎlK|?AX³Î�ÛDK@ÑQXHFHXj?dÏÞ>@Ð ?lPQI)Ð»>RJAÓ�YQFHKWÜDÙ�I#<fPWKGLQSGI#Ö�KGJAX³K@ÑWFZI^Î�C 6Q>GJ�I2KR<fP4ØQJA>=<�I2ÎlÎ?/8Ü
Ù¶I`XHLu?AJl>EMQYW<�I)KÒLQI2Ù%Ö�KGJAX³K@ÑWFZIÒç���N�<=ÜWÙ�PWXH<fP4<�>RLu?lK@XHLWÎ�?lPQI4ô�XHLWM=I�×QõÒ>@Ð�?APQI)FH>=<�KGF1Îd?fK|?lI
XZL��@ù /QýsÜ9ç²èêé^èHÜ æ%$+��&àM=>GÓ4æ8�@ù /Qýêë 7 �@ù /=ý�ù �sý�ædç���N�<Gë.% ��ë�C < 7�I�ÚsI�×EØWJAI^ÎAÎAXZLWS�SGFH>GÑWKGF³;E?lK|?lI�KGLWM
<�>GLDÎ�X³Î�XZLÞ?lI�JlÓÒÎ�>GÐ®?lPQI2ÎAI�LQI�Ù Ö|K@JlXHKGÑQFHI2Î2ÜuÙ�Ix?lK��GI=

?A>ÒÑDI�7

��æ�� ë � SRFZ>RÑWK@Fê;u?fK|?AI>�2æ��	��?A@CB�ë � <�>GLWÎAX³Î � æ�?A@CB9ë æ 0Eë
Ù�PQI�JlI
SGFH>GÑDK@Fê;u?lK@?AI��^æ��	��?A@CB9ëM% �

<! #"�$&% '(  *)�+-,/. �10 <3254 2 < % �Gù /Qý�ù �sý�æ32 < ë � ç���N < % �

<�>RLWÎAXHÎ � æA?A@CB9ë?% �
<�/D �"�$&%

< 1  �.7"�$&%�8�: < /-; 4 '( 1  *)�+-,/. �10 < 1 254 ç���N < 1 % � 4 � �Gù / 4 ý�ù � 4 ý�æ=:�� < 12ë�ù / ß ý�)�ç�� N < /

Ù�PQI�JlIE?A@	BðM=I2LQ>@?lI2Î�?lPQI)<�>RFZFHI2<�?AXH>GLÞ>@Ð�Ö�KGJAX³K@ÑWFZI^Î�ç�� N � �2ç���N ß � ��� �!��ç�� N % �8ß C
6Q>GJ®I�×QK@ÓÒØQFHIGÜ�<�>RLWÎAXHM=I2J�K�Î�Ï=Î�?AI2Ó Ù�XZ?AP�� % 9=C|;EYQØWØD>uÎ�I�I2KR<fP`ØQJA>=<�I2ÎlÎ�/�PWKGÎ®K
ÎAXZL=Ú

SGFHI�FZ>=<�KGF=Ö|K@JlXHKGÑQFZIGF <=ÜGKGLWM�?APWK@? Ù¶I�Ù�K@Lu?9?A>)M=I�?AI^<o?¶ñ�òËó^óRæ�F �IHJF ß %«ü^ëoCEì¶>GLWÎAXHMQI�J9?APWI
<�>GÓÒØQYQ?lK|?lXZ>RL ��XHL�Ù�PQX³<fP�I2KR<fP�FH>E<2K@FË<�>GÓÒØQYQ?lK|?lXZ>RL�PWKRÎOFHI�LQSG?AP?9QÜRKGLWM:�@ù /=ý�ù �sý�æKF <Gë?% �lÜ
�@ù /Qý�ù �|ý�æ=:��*<@ë9%CB����D�FEfÜ �@ù �|ý�ùjü�ý�æK: � �2ë % B�ü��D�FEfÜ�K@LDM"�@ùjü�ý�ùZü�ý�æ=:�� ß ë % B�ü���ü EfCËÝ�LWÎ�?lK@Lu?lXHK@?AXHLQS
æ 0uë�ÏEXHI�F³MQÎ�?APWI�Ð»>GJlÓ#YQF³K

æ�F � HLF ß %´ü�ë � SGFH>GÑWKGF³;u?fK|?lI���æ�F � �AF ß ��?A@CB�ë � <�>RLWÎAXHÎ � æA?A@	B ëM ¹(cÒhl\^aG~Ht¥b�v2¿�cONKPRQ*S7bd\Þ¤=cOT+%1S>U SGp®zsijkEhlcÒbd�RcÒe�aR~jcozx�H\^e)au_QtRv�b�ijku��y�cohAbd\2e)hA~j\@h�¿Gz�ij]`_R~q{V!W XZY�W [&Y ª T+%3S�U S ¯9\ [ nZ]�\o��cfy�cfefpG�9c�¦ukEt#iqbOcov2zsiZcleObd\
bd�Rijku¿)\2��N&PRQ*S�v^z vxkucA�äy2v2e�iZv�¤R~jc^n



Ù�PQI2JAI
SGFH>GÑDK@Fê;u?lK@?AI � æKF � �AF ß ��?A@CB�ëI% æAæKF � % � � ç���N � % �Rë��¢æKF � %%ü � ç�� N � %´ü�ë�ë

� æAæKF ß % � � ç���N ß % �Rë��¢æKF ß %%ü � ç�� N ß %´ü�ë�ë
<�>GLWÎAX³Î � æ�?A@CB9ëI% æAædç�� N ß % � � �9) ç���N��^ë��£æ�ç���N ß %«ü � ü4) ç���N���ë�ë

� æAædç�� N+�.% � � �9) ç���N ß ë��£æ�ç���N+�.%«ü � ��) ç���N ß ë�ë

����
 � ������÷F�¸÷ � ���0�2��ò � ��� � �
���	���2��� ��
 �0�2��ò �
.£IxJAI2ØQJlI2ÎAI�Lu? ?APWI
Ð»>RJAÓ�YQFHK�M=I�ÛDLQI2M7ÑuÏ4æ 0uëOYWÎ�XHLQS�>GJfM=I�JlI2MÒÑQXHLWKGJAÏUM=I^<�X³Î�XH>GL7MQXHKGSGJfK@ÓUÎ
æ ��B�BxÎfëÒù ��JlÏEû;92ýsCÍV8I�?�?AJlYQI
�!)�)ÞK@LWM¢Ð²K@F³ÎAI
�!)�)ÞM=I�LQ>G?AI�?APWI:��BxBxÎ�JAI2ØQJAI^Î�I2Lu?AXHLQS7?lJAYWI
K@LWM¢Ð²K@F³Î�IRÜ8JlI2ÎAØDI^<o?AXHÖGI2FZÏRC8V8I�? � �!)�)�M=I�LW>@?AI�<�>GL
<dYWLW<o?lXZ>RL£>GÐ���BxB�Î2C1V8I�?#K�Ð»>GJlÓ#YQF³K
Ù�Xj?lP(KGL�>|ÖRI�JlFZXHLQIxM=I�LQ>G?AI)K#Ð»YQLW<�?AXH>GLÞ?APWK@?�JAI�?AYQJlLWÎ¶?APWI ��BxB´JlI�ØQJlI2ÎAI�Lu?fK|?AXH>GL�>@Ð®?APWK@?
Ð»>GJlÓ#YQF³KQC 6Q>GJlÓ#YWFHK 
 XHÎ�<�>RLWÎd?lJAYD<o?AI^M)K@LDM�?AI^Îd?lI2M`Ð»>RJ®ÎlK|?lXHÎ�ÛDK@ÑWXZFHXj?dÏ�ÑEÏxØQJA>=<�I2M=YQJlI ��BxB�Ú
M=I�?lI2<o?lXZ>RL���XZL"6�XHSGYQJlIÒüGC

â�PQIULEYQÓ#ÑËI�JfÎ)XHLàÖGI^<o?A>RJ�?AXHÓÒI2Î�?lK@ÓÒØWÎ�K@JlIUI�LW<�>=M=I2MàKRÎ`YQLWÎAXZSRLQI2M XHLu?AI2SGI�JfÎ2ÜÁÙ�Xj?lP
K£ÑWXZLWKGJAÏ¸Ö�KGJAX³K@ÑWFZI(JlI�ØQJlI2ÎAI�Lu?AXHLQS�I2KR<fPäÑQXZ? 1 ?APQI4LEYQÓ�ÑDI2JU>@Ð�ÑQXj?fÎUJlI2ÕuYQXHJAI^MðX³ÎUI2KRÎ�XHFZÏ
M=I�?lI�JlÓ�XHLQI^MÁÜ®ÎAXZLD<�IUÙ�IÒ<�>GLWÎAX³M=I�J)PWI�JlI�>RLQFHÏ¢>@áËÚ�FZXHLQI�M=I�?AI2<�?AXH>GL8CÀÝ�Ð
ñ
òDó^ó�� PQ>GF³MQÎ2Ü8XZ?
XHÎÞÎd?lJlKGXZSRPu?�Ð»>GJlÙ�K@JfM¸?l>¸>RÑ=?lKGXZL�KäÎAK@?AX³ÎdÐ»ÏEXHLQSäKRÎAÎAXHSGLQÓÒI�Lu?�Ð»>RJ 
¥K@LWM«æ»Ð»JA>RÓ�?APWK@?fë�K
ØWK@JA?AX³<�YQF³K@J
ì��`;ÞÎlK|?AX³Î�Ð»ÏuXHLQS���C

� � ¨ �������Ë��� }9m�m�¡�tRclbdcoh�b�iZ\2kE� ª V�� ©�¯��� \ bde�aRc������
��� \��! ����� �2~j\^¤uv�~Hg@b�v�bdc�" ª$# �&%('�) ¯��� \��! ����� hl\^kuzsiZz " ª %*'+) ¯��� \��! ����� ©�ª$#8¯
,.- � \ �êv�~Zz�c
����� ��/0�21

���@���Ë�
1�ªA¬ V435 \ §O¨ �o��ª³©�¯�­�¯��6³���#���@���D��1�ªA¬ V 5 \ §¶¨ �o��ª³©�¯�­^¯

� � ¨ �������Ë��� }9m�m�¡�tRcAbdcohAb�ij\^k ª V��87:9<;>= ©?9=¯��� \ bde�auc������
��� \@�A ����� �2~j\2¤Ev�~Hg|b�v�bdc�" ª$# �B%*'�) ¯��� \@�A ����� hl\2kEzsiZz " ª %('�) ¯-²¨ �C�@�u��/!D , 1FE

�
GH� \@�! ����� © 9 ª$#8¯
,.- ��G 3\ �³v�~Zz�c������ ��/I�J1

���@���Ë�
1�ªA¬ V 5 \ §¶¨ �o��ª³©�¯�­�¯
���@���Ë�
1�ªA¬ V435 \ §O¨ �o��ª³©�¯�­�¯

K ,.L �>ME� ±�z�claEtR\�¡�hl\@tRc��H\^e }9m�m�¡�tGclbdcohAb�ij\^ku��v2kut�}9m�m�¡�tRclbdcoh�b�iZ\2kDn

-
Ðê?AI�Läæ²KGÎ
XZL¢ÑD>G?AP¥I�×=KGÓÒØQFZI^Î�XHL¢;EI2<�?AXH>GL�0EëoÜ �ÍXHÎ�K�M=X³Î <dYWLW<o?lXZ>RL�7 � % 7ON  JP � N Ü
Ð»>GJ¶ÎA>GÓÒI
ÎAI�?1#�C�$ Jl>E<�I2M=YWJAI1��BxB�Ú�M=I�?lI2<�?AXH>GL���<�K@LUÑËI
>RØ=?AXHÓÒXZî2I2MUÑEÏUM=X³Îd?lJAXHÑQY=?lXZLWS)?APWI
<�>GL�<dYQLW<o?lXZ>RLWÎx>|ÖGI2J�?APWIÒMQXHÎ <dYQLW<�?AXH>GL8Ü�ÏEXZI2FHMQXZLQSÞØQJl>=<�I2MQYQJAI���B�B
Ú�MQI�?AI^<o?lXZ>RL¢XHL�6�XHSGYQJlI
üGC=��ÏÞ?AI^Îd?lXZLWS7I2KR<fP¥M=X³Î <dYQLD<o?�>GÐ �ÀÎ�I2ØWK@JfK|?lI�FHÏGÜ ��BxB
Ú�M=I�?AI^<o?AXH>GL£K�ÖG>GX³MQÎ�<�>GLWÎ�?AJlYW<�?AXHLQS
?APQI`ØË>@?lI�Lu?AX³K@FHFZÏ7FHKGJASRIxXHLu?AI2JAÓÒI2MQXHK@?AI�JAI^Î�YWFj? ��C

Q RAS9�UTWVYX���Z
.£I�<�>GÓÒØWK@JlI�?APQIÒØËI�JAÐ»>GJlÓÒKGLW<�IÒ>GÐ ��B�B
Ú�M=I�?lI2<o?lXZ>RL�?A>4T�F³K@SuK@J\[ + I�L ��K@?AI^ÎAKGL8ï Î�>GáDÚ
FZXHLQI¢M=I�?AI^<o?AXH>GLÀKGFZSR>GJlXj?lPQÓ ù T�+xû �2ý�ÜOÙ�PWXH<fP´æê?l>ð>GYWJ��ELQ>|Ù�FZI^M=SGI�ë�XHÎ�?APQI¥ÓÒ>uÎd?U?lXZÓÒI�Ú



K@LWM�Î�ØWKR<�I�ÚsI�åU<�XZI2Lu?�ØQJlI�ÖEXH>GYWÎAFZÏ �ELQ>|Ù�L�SGI�LWI�JfK@FZÚsØQYWJAØË>RÎAI¢K@FHSG>RJAXZ?APWÓ Ð»>RJ4M=I�?lI2<o?lXZLWS
ñ�òËó2óRCÁâ�PQI�XHJxKGFZSR>GJlXj?lPQÓ(ÜDÙ�PWXH<fP£Ù¶I�JAI�Ð»I�J�?A>(KGÎxB 6 ;uÚ�M=I�?AI2<�?AXH>GL8ÜÁØËI�JAÐ»>GJlÓUÎ�KÞM=I2Ø=?AP=Ú
ÛWJlÎ�?�Ú�ÎAI2K@Jf<fP¥ÎAI2K@Jf<fP4>@ÐO?APQI�FHK@?�?lXH<�I�>GÐ�ì��`;=Î2C�â�PWI�XHJ�KGFZSR>GJlXj?lPQÓ/<�FHI�ÖGI2JAFHÏ(I�×=ØQFH>GXZ?lÎ�?APWI
ØQJAI^Î�I2LW<�I�>GÐ®ÖGI^<o?l>GJ�?AXHÓÒI2Î�?lKGÓ�ØDÎ�?A>�K�ÖG>RXHM�Îd?l>GJlXZLWS#?lPQI)Î�I�?�>@Ð9I�×=ØQFH>GJlI2M(ì��`;=Î�C

â1>U<fPWKGJlKR<o?AI2JAXHî�I
?APQI`ØËI�JAÐ»>GJlÓUK@LW<�I�>@Ð�KÒM=I�?AI^<o?AXH>GL4KGFZSR>GJlXj?lPQÓ(ÜuXZ?�X³Î�XZÓÒØË>GJA?lKGLR?�?l>
<�>GLDÎ�X³M=I�J�<�KRÎ�I^Î`Ù�PQI�JlI?� 6 %ãñ
òDó^ó��%PQ>RFHMWÎ�KGLWMà<�KRÎ�I^Î)Ù�PQI2JAI�XZ?�MQ>uI^Î�L1ï ?^C�â�PQI�ÓÒ>RÎ�?
<�>GÓÒÓÒ>GL¸YWÎ�IÞ>@Ð
MQI�?AI^<o?lXZ>RLäK@FHSG>RJAXZ?APWÓÒÎ#Ð»>GJUñ�òËó^ó7X³Î�?A>£<fPWI2<���?APWK@?ÒKGLðXHLuÖ|KGJAX³K@Lu?��
PQ>GF³MQÎ2ÜQÑEÏÞM=I�?AI^<o?AXHLQSUÙ�PQI�?APQI2J�?lPQI#<�>RÓÒØQY=?lK@?AXH>GL4ÎlK|?AX³Î�ÛWI2Î
ñ
òDó^ó����ËCË;E>DÜWÙ�I)<�>RLWÎ�X³M=I2J
<�>GJlJlI2<o?�K@LDM�ÑWYQSGSRÏUÖGI�JfÎAXZ>RLWÎ�>@Ð9I2KG<fPÞI�×QKGÓ�ØWFZI�ØQJl>@?l>E<�>GFsC
6Q>GJ�I2KR<fP¥ÖGI2JlÎAXZ>RL4>@Ð I^KG<fP¥I�×=KGÓÒØQFZIRÜDÙ�I#YDÎ�IÒK7ÎAXZÓ�YQF³K|?A>RJ�?l>7SGI2LQI�JfK|?lI#K7<�>GÓÒØQY=Ú

?lK|?lXZ>RL8Ü®KGLWM£?APQI2LàÙ¶I�KGLWK@FHÏEî�IÒ?lPWK|?�<�>GÓÒØQY=?fK|?lXZ>RL�YDÎ�XHLQS4ÑË>@?AP ��BxB�Ú�M=I�?AI2<�?AXH>GLðKGLWM
B 6 ;uÚ�M=I�?lI2<�?AXH>GL8C���Ï�M=I�Ð²KGYQFZ?2Üu?APQI�ÎAXZÓ�YQFHK@?A>RJ¶ÎAI�FHI2<o?fÎOÓÒI^ÎAÎlK@SRI�M=I2FHK�Ï=Î Ð»Jl>GÓ°?lPQIxMQXHÎ�?AJlXjÚ
ÑQY=?AXH>GL�� ß %°ü HäI�×=Ø�7�K@LDMÁædü^ë�ÜDÙ�PWI�JlI)I�×=Ø�7�KGLWM8æ��1ë
M=I2LQ>@?lI2Î�K@L4I�×=ØË>GLQI2Lu?AX³K@F®MQXHÎ�?AJlXjÚ
ÑQY=?AXH>GL4Ù�XZ?AP4ÓÒI^K@L�� CWâ®>UÓ�I^KGÎAYQJlI�?APQI)ÎAI�LWÎAXZ?AXHÖuXZ?dÏ7>GÐ9?APQI)KGLWK@FHÏ=Î�X³Î�<�>uÎd?�?l>UÓ�I^ÎAÎlK@SRI
FHK@?AI�LD<�XHI2Î2Ü|Ù¶I�<�>RLWÎAXHM=I2J K@F³Î�>�K@LW>@?APWI�J�æ»FHI2ÎlÎ9JlI2K@FHX³Îd?lXH<^ë®MQXHÎ�?AJlXZÑWY=?AXH>GL8Ü	� � %�I�×=Ø�7�KGLWM8æ�ü^ëoC

T�FHF ÓÒI2KGÎAYQJlI�ÓÒI�Lu?fÎ�Ù¶I2JAIUÓUKGMQIU>GLàK4;��xÝ $9>|Ù¶I2J)ì¶PDK@FHFZI2LQSGIÒÙ�XZ?AP ?AI2L ��>(í �
î
í4Ý=$¶;�7 �������`ì $ � Î K@LDM 9 � � 7�T�íàCRâ�PWI�K@FHSG>GJlXZ?APQÓUÎ�Ù¶I�ÓÒI^KGÎAYQJAI^M�KGJAI�ÎAI2ÕuYQI2Lu?AX³K@FsÜ
Î�>�?lPQIOYDÎ�I >GÐWK�ØWKGJlKGFZFHI�F@ÓUKR<fPQXZLWI Ù�KRÎ8XHJAJlI�FHI�Ö|KGLR?^C .�IOYWÎAI ?APWI ��B�BäFHXZÑQJfK@JlÏ�MQI�ÖGI2FZ>RØDI^M
ÑuÏ 6 CQíàC�ì¶FHKGJ �RIGï Î¶SRJA>RYQØ(K|?xì�í � ù ��B�B�ý�CWâ�PQI`JlI�ØË>GJA?AI2M�JlYQLQLQXHLQS�?AXHÓÒI2Î�KGJAI(ô�YDÎ�I2J
?AXHÓ�I^ÎAõx>RÑ=?lKGXZLQI^M)Ð»Jl>GÓ«?APQI � *�Ý�

��������<�>GÓÒÓUK@LWM�1�?APEYWÎ2Ü|?APQI2Ï)JlI��WI^<o? ?APWI�ì $ � ?AXHÓ�I
<�>GLDÎ�YQÓÒI^MÁC
6Q>GJ ��BxB�Ú�M=I�?lI2<�?AXH>GL8Ü�?lPQI�Ö�KGJAX³K@ÑWFZI�>GJfM=I�JlXHLQS�<2K@L�K@áËI^<o? ØËI�JAÐ»>GJlÓÒKGLW<�IRC^â�PWI�>|ÖRI�JfK@FHF

Ö�KGJAX³K@ÑWFZI£>GJfM=I�JlXZLWSðXHÎ 2���� 2 ß � ��� ���K2 % �2ç���N�����ç���N ß ����� ���2ç���N % Ü�Ù�PQI2JAI 20<äM=I2LQ>@?lI2Î�?APWI
Î�I^ÕRYWI�LW<�I�>@Ð8ÑQXHLWKGJAÏ�Ö|K@JlXHKGÑQFZI^Î I2LW<�>=M=XHLQS)?lPQI
FH>=<�KGFDÎ�?lK|?lI
>GÐ8ØQJA>=<�I2ÎlÎ /�I�×Q<�FHYWM=XHLQS�ç���N�<
K@LWMÒI�×=<�FZYDM=XZLWS`Ö�KGJAX³K@ÑWFZI^Î LQ>@?¶Ó�I2Lu?AXH>GLQI^MÒXZLÒ?lPQI�ØQJlI2M=X³<�K@?AI�ÑËI�XHLQS#M=I�?AI^<o?AI^MÁÜRKGLWM(ç���N�<
M=I�LQ>G?AI^Î ?APWI�ÎAI2ÕuYQI�LD<�I
>GÐÁÑQXZLDK@JlÏ�Ö|K@JlX³K@ÑQFHI2Î I2LW<�>=M=XHLQS#?APQI�ô�XHLWM=I�×Qõ�>GÐÁ?APQI�FZ>=<�KGFDÎ�?lK@?AIGC

� ��
 � ò��®÷��|÷����R÷¥ñ���ò �2ò��Gò �
.£I`<�>RLWÎAXHM=I2J�K�ØWJA>G?A>=<�>RFW?lPWK|?�YWÎAI2Î�JlI2KRM�FH>E<��=Î�K@LDM7Ù�JlXj?lI�FH>=<��=ÎO?l>ÒØQJA>|ÖEX³M=I�<�>GPWI�JlI�Lu?
KG<�<�I2ÎlÎ�?A>xÎ�PDK@JlI2M�MQK|?fKQC^â�PQIOØQJl>@?l>=<�>GFRK@FHFZ>|Ù�Î8<�>GLW<�YQJlJAI2LR?®JAI^KGM=XHLQS�>@ÐWÎAPWKGJAI^MxMWK|?lKWÜ2KGLWM
Xj?9ØQJlI�ÖGI2Lu?lÎ�K�ØQJl>=<�I2ÎlÎ1Ð»JA>RÓ JlI2KRM=XHLQS
>RJ®Ù�JlXj?lXZLWS�ÎAPWK@JlI2M)MWK|?lK
Ù�PQXHFZI�K@LQ>G?APQI2J®ØWJA>=<�I^ÎAÎ1XHÎ
Ù�JAXZ?AXHLQSWC 6 KG<fP7ØWJA>=<�I^ÎAÎ�JlI�ØËI2K@?AI2MQFZÏÒ?lJAXHI2Î¶?A>ÒJlI2KRM�>GJ�Ù�JlXj?lI�?lPQI�XZÓÒØQFHX³<�XZ?
Î�PWKGJAI^M�MQK@?lKQC
�¶I�Ð»>GJlI�Î�?lKGJ�?lXZLQS¥?A>�Ù�JAXZ?AIRÜ�K¢ØQJA>=<�I2ÎlÎ�ÎAI�LWMWÎ�.�JAXZ?AI 7�I2Õ�?l>£KGFZF�>@?lPQI�J�ØQJl>E<�I2ÎlÎ�I^Î#KGLWM
Ù�KGXj?fÎ Ð»>RJ ?APWI�Ó¼?A>�JAI2ØQFHÏ�Ù�XZ?AP?.£JlXZ?AI -��ÒC�-�L�JlI2<�I2XZÖEXHLQS .�JAXZ?AI 7�I2ÕËÜ=K)ØWJA>=<�I^ÎAÎOJAI2ØQFHXZI^Î
XZÓÒÓÒI2M=X³K|?lI�FHÏ7Ù�XZ?AP .�JAXZ?AI
-��«YQLQFHI2ÎlÎ�XZ?
XHÎ�JlI2KRM=XHLQSÒ>GJ�Ù�JAXZ?AXHLQSÒ>GJ�X³Î�Ù�K@XZ?AXHLQS�?A>ÒÙ�JlXj?lI
K@LWM PWKRMàÎd?fK@JA?AI^M Ù�KGXj?lXZLQSÀôAÑDI�Ð»>GJlI2õÞ?lPQI:.�JAXZ?AI 7�I2Õ�Ù�KGÎ)ÎAI�Lu?�æ�KGÎ`XHLWM=X³<�K@?AI2MðÑuÏ£?APWI
JAI2FZI2Ö�KGLu?�ÖGI^<o?l>GJ)?lXZÓÒI^Îd?fK@ÓÒØWÎ2Ü�<�>GÓÒØWK@JlI2M YDÎ�XHLQS¢FHI�×=X³<�>RSGJfK@ØQPQX³<Ò>GJfM=I2Jfë�C®Ý�Ð
K¢ØQJA>=<�I2ÎlÎ
M=>EI2ÎAL8ï ?�JAI2ØQFZÏÞXHÓ�ÓÒI^M=XHK@?AI2FZÏ�?A>7K .�JlXj?lI 7�I^ÕDÜËXZ?
JAI2ÓÒI�Ó#ÑËI�JfÎ�?lPQI)JlI2ÕuYQI2Î�?�KGLWM(JAI2ØQFHXZI^Î
FHK@?AI�J^C �¶I�Ð»>GJlI¶Î�?lKGJ�?lXZLQS
?A>�JAI^KGMÁÜ�K�ØQJl>=<�I^ÎAÎ1Ù�KGXj?fÎ8Ð»>RJ9KGFZFuØQJl>=<�I2ÎlÎAI2ÎÁ?l>
Ù�PQX³<fP#XZ?9PWKGÎ�Î�I2Lu?
.£JlXj?lI -��%?l>�JlI�ØWFZÏUÙ�XZ?AP�.£JlXZ?AI2B�>GLWIGC .ÀPQI�L(K�ØQJA>=<�I2ÎlÎ¶Î�?lKGJ�?fÎ¶JlI2KRM=XHLQS#>RJ�Ù�JlXZ?AXHLQSWÜEXZ?
Î�I�?lÎ¶Xj?fÎ ?AXHÓÒI�J¶?A>�K`Ö|K@FHYQI
SRI�LQI2JlK@?AI2M�ÑEÏÒI�×=Ø�7�KGLWMÁæ 0EëoC � .ÀPWI�LU?lPQI�?lXZÓÒI�J�I�×=ØQXHJlI2Î2Ü@?APWI
� ·9�uc�hd�u\�iZhlc�\2�Ábd�RiZzOtGiZzsbde�ij¤uaGb�iZ\2k�iZz¶v�e�¤Riqbdedv2e�{|pGijk�bd�uc�z�clkEz�c�bd�Ev�b�hA\^e�e�cohAbdkRcoz�z \2�Ábd�uc�_Re�\2¡
bd\@hl\�~ÁtR\|cfz kR\2bOtGcf_=cfkEt#\^k�iqbon



-1 0 1 2 3 4 5

3
4

5
6

7
8

9
10

log(time)

N

R
eaders/W

riters (log plot)

B
D

D
D

F
S

-1 0 1 2 3 4 5

6
8

10
12

14
16

18
20

log(time)

N

S
panning T

ree (log plot)

B
D

D
D

F
S

K ,.L ���W��� cl�Hb ��� \^�^v2e�iqbd�u]�\2�We�aRkukRijkR��b�ij]`cO\��DtRclbdcoh�b�iZ\2k)v�~j�^\2e�iqbd�u])z®\2k#hl\^�Rcfe�cfkEhAcO_Re�\2bd\@hl\�~»n
� ij�^�|b ��� \2��v2e�iqbd�R]´\2��e�aRkukGiZkR�
b�ij]`c�\��ÁtGclbdcohAb�ij\^k�v�~j�^\2e�iqbd�u])z \^k�z�_Ev2kRkRijku��¡»bde�cfc�v�~Z�2\^e�iqbd�u]Òn

ØQJA>=<�I2ÎlÎOÎ�?A>GØDÎ JlI2KGMQXZLQS#>GJOÙ�JlXZ?AXHLQSWÜRJAI^Î�ØËI2<�?AXHÖGI�FHÏGÜuK@LWM7K@SRKGXZL�ÎAI�?fÎ XZ?lÎO?AXHÓÒI�J¶?A>�K)Ö�KGFZYWI
SGI�LWI�JfK|?AI^MÞÑuÏÞI�×=Ø�7
K@LWM8æ 0uë�C=.ÀPQI2L4?APWI)?AXHÓÒI�J�I�×=ØQXHJAI^Î�ÜW?APQI�ØQJA>=<�I2ÎlÎ�?AJlXZI^Î�?l>�JAI^KGM(>RJ
Ù�JAXZ?AI#æ»?APQI�<fPQ>GX³<�I�X³Î JfK@LWM=>RÓ�ë�?APQI�Î�PWKGJAI^M�MWK|?lKWC#â�PQI�ÑQYWSGSGÏ�ÖGI2JlÎAXZ>RL�>GÐ�?APQI�ØWJA>G?A>=<�>RF
XHÎ�?lPQI)ÎlK@ÓÒI�I�×Q<�I2Ø=?�?APWK@?1.£JlXj?lI -��ÔXHÎ�XHLW<�FHYWM=I^M(Ù�Xj?lP(I�ÖGI2JAÏ�.�JlXj?lI2B�>GLQIRC

� � 
 � �:��� � ó2��óÒòDø � ò��®÷��|÷����R÷¢ñ��|ò��^ò �Gò �
.£I�YWÎ�I
?APQIxM=I�?lI2<�?AXH>GL7KGFZSR>GJlXj?lPQÓUÎ ?A>)ÛWLWM�ÖEXH>GF³K|?lXZ>RLWÎ >@ÐÁ?lPQI�Ð»>RFZFH>|Ù�XHLQS)XHLuÖ|KGJAX³K@Lu? �	�	7
Ù�PQI�L(>GLWIxØWJA>=<�I^ÎAÎ�X³Î�Ù�JlXj?lXZLQSDÜ=LQ>Ò>@?lPQI�J�ØWJA>=<�I^ÎAÎ�X³Î�JAI^KGM=XHLQSÒ>GJ�Ù�JlXZ?AXHLQSWC�6W>GJlÓÒKGFZFHÏGÜ

�	� % '< /  #"�$&% '< 1  #"�$&% 8-: < /A;�
 ����	 < / � æ#� � 	 < 1 �


����	 < 1 ë!�

Ù�PQI�JlI
ÑË>E>GFHI2K@LUÖ|KGJAX³K@ÑQFHI2Î�� � 	 < KGLWM


����	 < XHLWM=X³<�K@?AI�Ù�PQI�?lPQI�J¶ØQJA>=<�I2ÎlÎ /�X³Î¶JAI^KGM=XHLQS)>RJ

Ù�JAXZ?AXHLQSWÜ=JlI2ÎAØËI2<o?lXZÖRI�FHÏGC
â1>�ÓÒK��GI`?lPQIÒ<�>GÓÒØQYQ?lK|?lXZ>RLWÎ�>@Ð ?lPQI�<�>GPQI2JAI2LW<�I#ØQJA>G?A>=<�>RF8ÛWLWXj?lIGÜ�Ù¶I�?lK��GI`?lPQIÒK@JAÚ

SGYQÓÒI�Lu? �Òÿ N �Zé��Í>GÐ�?APQI4ÎAXZÓ�YQF³K|?A>RJ)?l>£ÑËI�� � 19>GL�K�ÖGI�JfK@SRIGÜÁ?lPQX³Î�FHI�?fÎ�I2KG<fP¸ØQJA>=<�I2ÎlÎ
JAI^KGMà>RJ�Ù�JlXZ?AI�?APQI4ÎAPWK@JlI2MðMWK|?lK¢?dÙ�X³<�I(M=YQJlXZLQS�K£<�>GÓÒØQY=?fK|?lXZ>RL8C â�PQI(FZI�Ðê?ÒSRJlKGØQPðXHL
6®XHSGYWJAI59�Î�PQ>|Ù�Î�FZ>RS ß � æ
��� % % æ �¢ëAë�KGLWM(FZ>RS ß � æ
� %���� æ �¢ëAë�Ð»>GJ
?APQI�<�>RPQI�JlI�LW<�I`ØQJl>@?A>=<�>GFsÜÙ�PQI�JlI���� % % æ �¢ë�KGLWM�� %���� æ �£ë�M=I�LQ>G?AI�?APWI�K�ÖGI�JfK@SRI)JlYQLQLQXHLQSÞ?AXHÓÒI2Î2ÜÁXZLàÎAI2<�>RLWMQÎ2Ü�>@Ð
��BxB
Ú�M=I�?AI^<o?AXH>GL�KGLWMUB/69;EÚ�M=I�?AI^<o?AXH>GL1ÜGJlI2ÎAØDI^<o?AXHÖGI2FZÏRCGâ�PQI�K�ÖRI�JfK@SGI�X³Î >|ÖGI2J�ü �`M=XZáËI2JAI2Lu?



Î�I2I2MQÎ�>@Ð ?lPQI�JfK@LDM=>GÓãLEYQÓ#ÑËI�JxSGI2LQI�JfK|?l>GJ)1=?APQI�I�JlJl>GJ�ÑWKGJlÎ�Î�PW>|Ù�?lPQIÒÎd?fK@LWMQKGJlM4MQI�ÖEXjÚ
K|?AXH>GL1C�â�PQI^Î�I7Ð»YQLW<�?AXH>GLWÎ�ÑË>@?APäI�×=PQXHÑQXZ?�I�×EØË>GLWI�Lu?AX³K@F�SGJl>|Ù�?AP (ÀLQ>G?�Î�YWJAØQJlX³Î�XHLQSWÜ�Î�XHLW<�I
?APQIÒLEYQÓ#ÑËI�J`>GÐ�ì��`;=Î�X³Î�I�×=ØË>GLQI2LR?lXHKGF9XZL'�àC�*�I2ÖGI�JA?APWI�FHI2ÎlÎ�ÜËÐ»>GJ�F³K@JlSGI2J�Ö|K@FHYQI^Î�>GÐ �àÜ
?APQI�M=XZá�I�JlI�LW<�IUXZL�?APWI�JAYWLQLQXHLQSÞ?AXHÓ�I^Î`>@Ð�?APWIU?dÙ¶>(ØQJl>=<�I^M=YQJlI2ÎxXHÎ#M=JlKGÓUK|?AX³<@C�6W>GJ)I�×EÚ
K@ÓÒØQFHI ��%����=æ²ûuë � � � % %�æ²ûRë�� 0;232�1W?lPWK|?`X³Î�Ü�?lPQI���BxB K@FHSG>RJAXZ?APQÓ X³Î/0 2 2U?AXHÓÒI2ÎxÐ²KRÎd?lI�J^Ü
JAYQLWLQXZLWS7XHL¢K@ÑË>GY=? 9=C 0�ÓÒXHLuYQ?AI2Î2Ü�<�>GÓÒØWKGJAI^MÞ?A>�ü ��PW>GYQJfÎ�CËí4>GJlI#SRI�LQI2JlKGFZFHÏGÜQ?APQI�JlK@?AXH>
��%����=æ8�¢ë � � � % %�æ �¢ëUXZLW<�JAI^KGÎAI2ÎÒI�×EØË>GLWI�Lu?AX³K@FHFZÏäÙ�Xj?lP �àCOâ�PWXHÎ7ÑDI2PWK�ÖEXZ>RJ�K@F³Î�>à>=<�<�YQJfÎ
Ù�Xj?lPÞF³K|?lI�LW<�Ï7M=X³Îd?lJAXHÑQY=?lXZ>RL�� �GC
*�>|Ù <�>GLDÎ�X³M=I�J8?APQI ÑWYQSGSRÏ�<�>RPQI�JlI�LD<�I9ØQJl>@?A>=<�>GFsC .£IOXZSRLQ>GJlI <�>RÓ�ØWY=?lK@?AXH>GLWÎÁXHL`Ù�PQX³<fP

?APQI�ÑQYQS¢M=>EI^Î#LQ>G?#ÓUK@LQXZÐ»I2Î�?�XZ?lÎAI�FZÐ�XHL¸K4ÖEXZ>RFHK@?AXH>GL >@Ð �	��C ��BxB�Ú�M=I�?lI2<�?AXH>GLðX³Î#KGSRK@XHL
Ð²KGÎ�?AI�J®?APDK@L�B/6 ;uÚ�M=I�?lI2<o?lXZ>RL8Ü�?APW>GYQSRP)ÑEÏ)K
ÎAÓÒKGFZFHI�J�ÓUK@JlSGXHL (ÍÐ»>GJ1I�×QK@ÓÒØQFHIGÜ�ÑEÏ�K
Ð²KG<�?A>RJ
>@Ð&0��7K|?/� %%ûWCËâ�PQI�JAYWLQLQXHLQS�?lXZÓÒI#>GÐ ��B�B
Ú�MQI�?AI^<o?lXZ>RL¢X³Î�Jl>GYQSRPQFZÏÞXHLWM=I�ØËI�LDM=I�Lu?�>@Ð
Ù�PQI�?lPQI�J�� 6 % ñ�òËó2ó�� � PQ>GF³MQÎ2COÝ�L�<�>RLu?AJfKGÎ�?2Ü ?lPQI£K�ÖRI�JfK@SGI(JlYQLQLQXHLQS ?lXZÓÒI¢>GÐ#B 6 ;uÚ
M=I�?lI2<o?lXZ>RLàXHÎ#JAI^M=YW<�I2M�ÑEÏ£K(Ð²KR<o?A>RJ)>@Ð���?l>àü �(Ù�PQI2L � 6 % ñ�òËó2ó�� � PQ>GF³MQÎ2Ü8ÑËI2<�KGYWÎAI
B 6 ;uÚ�M=I�?lI2<�?AXH>GL PWK@FZ?lÎ#KGÎ`ÎA>u>RL�KRÎ�Xj?`ÛDLWMQÎ)K(<�>RLWÎAXHÎ�?AI2LR?`SRFZ>RÑWK@F Î�?lK@?AI�ÎlK|?AX³Î�Ð»ÏuXHLQSÞ?APWI
ØQJAI^M=X³<�K|?lIGÜQKGLWMÞÙ�Xj?lPÞFHYW<���ÜE?APDK|?
<�KGL�PDK@ØQØËI�L(I2KGJAFHÏUXHL�?lPQI)ÎAI2K@Jf<fP8C

� � � � � �
�:� �5����� �|÷E÷

â�PQI�Ð»>GFHFH>|Ù�XZLQS`KGFZSR>GJlXj?lPQÓÔ<�>RLWÎ�?AJlYW<o?fÎ K`Î�ØDK@LQLQXHLQS�?lJAI2I�XZL�K�LQI�?dÙ¶>RJ ��ù V1ÏuLDû��EÜu;=I2<o?lXZ>RL
ü >=C 2|ý�C�6Q>RJ
<�>RLEÖGI�LWXZI2LW<�IRÜ=Ù¶I)KRÎAÎAYQÓÒI�?APWK@?�ØQJl>E<�I2ÎlÎ �UK@FHÙ�K�ÏEÎ�XHLQXZ?AX³K|?AI^Î�?APWI#K@FHSG>RJAXZ?APQÓ
K@LWMÞ?lPQI�JlI�Ð»>RJAI)KGFZÙ�K�Ï=Î�ÑDI^<�>GÓÒI^Î�?APWI)JA>E>G?�>@Ð9?APQI�Î�ØDK@LQLQXHLQSÒ?lJAI2IGC $OJA>=<�I2ÎlÎ9�UXZLWXj?lXHK@?AI2Î
?APQIxK@FHSG>GJlXZ?APQÓ,ÑuÏÒÎAI�LWM=XHLQS)XZ?lÎOFZI2ÖGI2FWXHLU?APQI�?AJlI�I#æ²LWK@ÓÒI�FHÏGÜ��Rë9?A>)I^KG<fPU>@ÐÁXZ?lÎOLQI�XHSGPEÑË>GJfÎ
XZL4?lPQI#LWI�?dÙ�>GJ �ËC�.ÀPQI�L¢K�ØQJA>=<�I2ÎlÎ�>@?lPQI�J
?APWKGL¥ØQJl>=<�I2ÎlÎ �UJlI2<�I�XHÖGI^Î�Xj?fÎ�ÛDJlÎ�?
ÓÒI2ÎlÎAKGSGIRÜ
Xj?`?fK��GI^Î�?APQI�ÎAI�LWMQI�J`>@Ð¶?APWK@?)ÓÒI2ÎlÎAKGSGIÒKGÎ�XZ?lÎ�ØWKGJAI2LR?^Ü8Î�I�?lÎ�XZ?lÎ`FHI�ÖRI�F9?l>Þ>RLQIÒØQFHYWÎ�?APWI
FZI2ÖGI�F�>GÐ1Xj?fÎ�ØWK@JlI�Lu?^ÜuKGLWM�ÎAI�LDMQÎ�Xj?fÎ¶FHI�ÖRI�FË?A>�I2KR<fP7>GÐ1Xj?fÎ�LQI�XHSGPEÑË>GJfÎ�ÜuI�×Q<�I�Ø=?�Xj?fÎ�ØWK@JlI�Lu?^C
T%ØQJA>=<�I2ÎlÎ¶XHSGLW>GJlI2Î�Î�YWÑWÎ�I^ÕuYQI�Lu?�ÓÒI2ÎlÎAKGSGI^Î�C

â1>ðÎlK�ÖGI¥ÎAØWKG<�I4XZLÀFH>=<�KGF
Îd?fK|?lI2Î2ÜOÙ�I¥JAI2ØQJlI2ÎAI�Lu?Ò?APQI£XHM=I2Lu?AXZ?dÏä>GÐx?lPQI¥ØWKGJAI2Lu?�YWÎdÚ
XZLQS�JlI�F³K|?AXHÖGI�<�>E>GJfM=XHLWK|?lI2Î�JlK@?APQI2J7?lPWK@L K@ÑWÎA>GFHY=?lI�<�>u>RJlMQXZLWK@?AI^Î�C�6Q>RJ�I�×=KGÓÒØQFZIRÜ�XZL K
æ89�Ú�M=XHÓÒI�LWÎAXZ>RLWK@Fêë�SGJlX³M�Ù�XZ?AP��&ØQJA>=<�I2ÎlÎ�I^Î�Ü=Ù�I#<�KGL(JAI2ØQJAI^Î�I2Lu?�?APQI�ØWK@JlI�Lu?�Ù�XZ?AP�9ÒÑQXZ?lÎ
æ3�F%�FHI�Ðê?�LQI�XHSGPEÑË>GJ^Ü ü %�YQØQØËI�J#LQI�XHSGPEÑË>GJ^ÜOé��*��CúëoÜ�<�>RÓ�ØDK@JlI2M£?A>4FH>GS 4 � ÑQXZ?lÎ`?l>¥Îd?l>GJlIUK
$ ÝdB�C9â�PWI7?dÏEØËI�7�ì°<�>RJAJlI2ÎAØË>GLWMQÎ)?A>£?APQI^Î�IÞJlI�F³K|?AXHÖGI�<�>E>GJfM=XHLWK|?lI2Î2C 6W>GJÒK¢ØQJl>=<�I^ÎAÎ /
K@LWM¸JAI2FHK@?AXHÖGI7<�>u>RJlMQXZLWK@?AI	�uÜM$OÝdB
>GÐ 7�ì
æ /��
�|ë�X³Î�?APQI $ ÝdB >@Ð�?lPQIÞØQJA>=<�I2ÎlÎ#Ù�XZ?APäJAI2FHK@Ú
?AXHÖGI`<�>E>GJfM=XHLWK|?lI��#Ù�XZ?AP(JAI^Î�ØËI2<�?�?A>ÒØQJl>E<�I2ÎlÎ@/8CQÝ�Ð�ØQJA>=<�I2ÎlÎ��)X³Î�K�LWI�XHSGPEÑD>RJ�>@Ð�ØQJA>=<�I2ÎlÎ
/8Ü8?lPQI�L 7�ì¶>GÐ3$ ÝdB�æ / �1�@ë�X³Î)?lPQI�JlI�F³K|?lXZÖRI7<�>E>GJfM=XHLWK|?lIU>@Ð��(Ù�XZ?APðJlI2ÎAØDI^<o?)?l> /8C�â�PEYWÎ�Ü
$ ÝdB�>@Ð 7�ìxæ / � 7�ì¶>@Ð3$OÝdB#æ / �1�@ëAë?% �EC

Ý�L#?lPQI�ÑQYQSRSGÏ`ÖGI2JlÎAXH>GL#>GÐW?lPQI�K@FHSG>RJAXZ?APQÓ(Ü�ØQJl>=<�I2ÎlÎ@�ÞôdÐ»>GJlSGI�?lÎlõ�?l>xJlI�?fK@XHL�XZ?lÎ ÎAØËI2<�X³K@F
JA>RFZIRÜ@Î�>`XZ?¶KG<2<�I2Ø=?lÎ9?lPQI�ÎAI�LWM=I2J >@ÐË?APWI�ÛWJfÎd? ÓÒI2ÎlÎlK@SGI�XZ?OJlI2<�I2XZÖRI2Î�æ²XjÐ8K@LEÏQë9KGÎ9XZ?lÎOØWK@JlI�Lu?^C
Ý�Ð ?APQI)XHLQXZ?AX³K@F®Ó�I^ÎAÎlK@SRI�Ð»JA>RÓ ØWJA>=<�I^ÎAÎ9�U?A>7KULWI�XHSGPEÑD>RJ?/4PWKRÎ�KUPQXHSGP4F³K|?lI�LW<�ÏGÜW?APQI2L /
Ó�XHSGPu?�JAI^<�I2XZÖRI�K�Ó�I^ÎAÎlK@SRI�Ð»Jl>GÓ ÎA>GÓÒI
>G?APQI2J�ØQJA>=<�I2ÎlÎ / ß ÑËI�Ð»>RJAI	/7JlI2<�I�XHÖGI^Î¶K#Ó�I^ÎAÎlK@SRI
Ð»JA>RÓ ØWJA>=<�I^ÎAÎ��QC^Ý�L)?lPWK|? <�KRÎ�IRÜ2ØWJA>=<�I^ÎAÎ /�ÎAI�LDMQÎ®K
ÓÒI2ÎlÎAKGSGI ?l>�ØQJl>=<�I^ÎAÎ �QÜ|K@LWM7æ»ÑËI2<�KGYWÎAI
>@ÐË?APQI�ÑWYQSuë�ØQJl>=<�I^ÎAÎH�x?fK��GI^Î9ØQJl>E<�I2ÎlÎ�/UKGÎ XZ?lÎ ØWK@JlI�Lu?2ÜR<�JlI2K|?lXZLWS�K`<�Ï=<�FHIGC@â®>`ÓÒK��GI�?lPQXHÎ
I�JlJA>RJ�ÓUK@LWXjÐ»I^Îd?)XZ?lÎAI�FZÐ�ÓÒ>RJAI�>@Ðê?lI�L8Ü8Ù�PWI�L Î�XHÓ#YQF³K|?lXZLWS�?lPQIUÎ�ØDK@LQLQXHLQSÞ?AJlI�IUKGFZSR>GJlXj?lPQÓ(Ü
Ù¶I`K@FHÙ�K�ÏEÎ¶?fK��GIx?lPQI`FHK@?AI2LW<�Ï�>GÐ�ÓÒI^ÎAÎlK@SRI2Î¶Ð»JA>RÓ ØQJl>=<�I2ÎlÎ	��?A>UØQJl>=<�I2ÎlÎxüx?A>UÑËI�>=C



� � � � �:��� � ó2��óÒòDø � � �
�:� �5��� � �|÷E÷
.£IxYWÎAI�?APWIxM=I�?AI^<o?AXH>GLÞK@FHSG>RJAXZ?APQÓUÎ ?A>)ÛDLWM�ÖEXH>GF³K|?AXH>GLDÎ >@Ð1?APQI�Ð»>GFHFZ>|Ù�XHLQS)XHLEÖ|K@JlXHKGLR? � P�7
?APQI`FHI�ÖRI�FÁ>@Ð K�ØQJl>E<�I2ÎlÎ�XHÎ�F³K@JlSGI2JO?lPWK@LÞ?lPQI`FZI2ÖGI2FÁ>@Ð9Xj?fÎ�ØWK@JlI�Lu?^C 6W>GJlÓUK@FHFZÏRÜ

� P % '< /  #"�$&% þQÿ � � ÿ��Aé+� � <�/ � �Zé�:�é � <�/ ) �Hé!:|é � "�$7% +������ .	��

��������� / 4
Ù�PQI�JlI¥ÑË>u>RFZI^K@LÍÖ|K@JlXHKGÑQFHI£þQÿ � � ÿ��Aé+� � < XZLDM=XH<2K|?lI2Î�Ù�PWI�?APWI�J7ØWJA>=<�I^ÎAÎJ/ÀPWKGÎ7SG>G?�?AI2LÀK
ØWK@JlI�Lu?2Ü��=ÿ��Aé+� � < XHÎO?APQI�æ»JlI�F³K|?AXHÖGI�<�>E>GJfM=XHLWK|?lI�>@Ðlë ?APQI�ØWK@JlI�Lu?O>GÐ�ØWJA>=<�I^ÎAÎ /8ÜEK@LWM �Zé�:|é � <
XHÎ�?lPQI`FHI�ÖGI2FÁ>@Ð�ØQJA>=<�I2ÎlÎH/�XHLÞ?APQI)ÎAØWKGLQLQXHLQS�?AJlI�IGC�� P(XZÓÒØQFHXZI^Î�K@ÑDÎ�I2LW<�I�>@Ð <�Ï=<�FZI^Î�C
� P <2K@LQLW>@?�ÑDI�I�×=ØQJlI2ÎlÎ�I^M¥M=XHJAI^<o?lFZÏ¥KRÎ�K7ÑD>E>GFHI2KGL¥Ð»>RJAÓ�YQFHK7YWÎAXZLQS7?APQIÒSRXZÖRI�L¥Ö|K@JlXZÚ

K@ÑQFHI2Î2Ü@ÑËI2<�KGYWÎAI �Zé!:|é � "�$&% +
�����I.	��

������� � / 4 XHÎOLQ>@?OK�ØWKGJ�?lXH<�YQF³K@J Ö|K@JlX³K@ÑQFHIGCG;E>DÜGÙ�I�YWÎAI
B 6 ;uÚ
M=I�?lI2<o?lXZ>RL¥?l>�M=I�?AI2<�? � P¥ÑQY=?�YWÎAI���BxB�Ú�M=I�?AI2<�?AXH>GL4?l>ÞMQI�?AI^<o?�?APQI�Ð»>GFHFZ>|Ù�XHLQS�FH>GSRXH<2K@FHFZÏ
I2ÕuYQXHÖ�KGFZI2Lu?�ØWJAI^M=XH<2K|?lI�7

��� P % '< /  #"�$&% '< 1  #"�$7%983: < /1; þQÿ
� � ÿ��Aé+� � <�/ � �Qÿ��Aé+� � <2/ %;/ 4 � �Zé!:|é � <�/ ) �Zé�:�é � <21 �

.£I�K@LWKGFZÏEî2I¶<�>RÓÒØQY=?lK@?AXH>GLWÎ�>GÐQ?APQX³Î K@FHSG>RJAXZ?APWÓ XHL�K�LQI�?dÙ¶>RJ ��Ù�XZ?APÒK
SRJAX³M�?A>RØD>RFZ>RSGÏRC
6 KG<fP(Jl>|Ù%XZL4?lPQI#SRJAX³M(<�>RLR?fK@XHLWÎ G %���� ����ØQJl>=<�I^ÎAÎAI2Î2C 6 KR<fP(ØQJA>=<�I2ÎlÎ�X³Î
<�>RLQLQI^<o?AI^M
?A>(Xj?fÎ�LQI�XHSGPEÑË>GJfÎ
XHL�?APQIÒSRJAX³MÁCÁâ�PEYWÎ�ÜÁØWJA>=<�I^ÎAÎ4��X³Î`<�>RLQLQI2<�?AI^M¥?l>ÞØWJA>=<�I^ÎAÎAI2Î �H"�ü(æ»XZÐ
� � �uëoÜ�� HÀüUæ²XjÐ �"! � "äü�ëoÜ�� " G æ²XjÐ �"# G(ë�ÜWK@LDM�� H G æ²XjÐ�� ! � " G4ëoC

â�PQIUJAXHSGPu?)SRJlKGØQP£XHL 6�XZSRYQJlI 9(Î�PQ>|Ù�Î�FH>GS ß � æ � � % %�æ8�¢ë�ë#K@LWM�FH>GS ß � æ ��%����=æ �¢ëAë�Ð»>RJ?APQI�Î�ØWKGLQLQXHLQS@Ús?AJlI�I£K@FHSG>GJlXZ?APQÓ(COT
SRK@XHL8Ü¶?APQI�K�ÖGI2JlKGSGI(XHÎ�>|ÖGI2J¥ü �¸M=Xjá�I�JlI�Lu?(Î�I2I2MQÎ7>@Ð
?APQI£JlKGLWM=>GÓ�LEYQÓ#ÑËI�JÞSGI2LQI�JfK|?l>GJ^ÜOK@LDMÍ?APQI£I�JlJA>RJ�ÑWKGJlÎ�Î�PQ>|Ùã?lPQI�Î�?lKGLWMQKGJlMÀM=I2ÖEXHK@Ú
?AXH>GL8C���BxB�Ú�M=I�?AI2<�?AXH>GLàX³Î)ÎAXZSRLQXjÛË<�K@Lu?lFZÏ¢Ð²KGÎ�?AI�J�Ð»>RJ)F³K@JlSGI�J�Ö|K@FHYQI^Î`>@Ð � 18Ð»>RJ`I�×QK@ÓÒØQFHIGÜ
��%����=æ$9,�uë � � � % %¶æ$9,�Rë � 9Qü�� 9=C1â�PWI�JlK@?AXH> ��%����Qæ �¢ë � � � % %�æ �£ë)K@SuK@XHL XZLW<�JAI^KGÎAI2Î`I�×=ØD>GÚ
LQI�Lu?AX³K@FHFHÏ�Ù�Xj?lP"�àCWâ�PQX³Î�ÑËI�PWK�ÖEXH>GJ�K@F³Î�>�>=<�<�YQJlÎ�Ù�XZ?AP(F³K|?lI�LW<�Ï7M=X³Îd?lJAXHÑQY=?lXZ>RL � � C
6Q>GJ�?lPQIUÑQYQSRSGÏ�Î�ØWKGLQLQXHLQS@Ús?AJlI�IÒK@FHSG>RJAXZ?APWÓÞÜ8B/6 ;uÚ�M=I�?lI2<o?lXZ>RLàXHÎ)Ó#YW<fP£Ð²KGÎ�?AI2J`?APWKGL

��BxB
Ú�M=I�?AI^<o?AXH>GLÍÙ�PQI2L�ñ�òËó2ó�� PÍPQ>GF³MQÎUK@LDMäX³ÎÒÓ#YD<fP�ÎAFZ>|Ù�I�J�?lPWK@L���B�B
Ú�M=I�?lI2<o?lXZ>RL
Ù�PQI�L¢ñ
òDó^ó�� P¥M=>EI2Î�LW>@?�PQ>RFHMÁCËâ�PQI)JlYQLQLQXHLQSU?lXZÓÒI)>GÐ9?APQI���BxB,KGFZSR>GJlXj?lPQÓ X³Î
KGSRK@XHL
JA>RYQSGPQFHÏUXHLWM=I�ØËI�LDM=I�Lu?
>GÐ�Ù�PQI�?APQI2J1��6 %�ñ
òDó^ó�� PÞPQ>RFHMWÎ�CQÝ�L4<�>GLu?AJfKGÎ�?2ÜEÙ�PQI2L4ñ
òDó^ó�� P
PQ>GF³MQÎ2ÜuB/6 ;uÚ�MQI�?AI^<o?lXZ>RL�X³Î#ôAFZYD<��uÏ=õ�K@LWMÒÛDLWMQÎ�K�ì��`;7ÎAK@?AX³ÎdÐ»ÏEXHLQS5� P�ÖRI�JlÏ�I^K@JlFZÏÒXHL�?APWI
Î�I^K@Jf<fP�7QÐ»>RJ 0 ) � ) 9,�WÜDB/6 ;uÚ�MQI�?AI^<o?lXZ>RL¢X³Î�KGØQØQJl>�×EXHÓUK|?lI�FHÏ¢ü � ��?AXHÓÒI2Î
Ð²KGÎ�?AI2J�Ù�PQI2L
� 6 %�ñ�òËó2ó�� P ?APDK@LÞÙ�PQI�L"� �6 %�ñ
òDó^ó�� P C
.£I(K@F³Î�>£XZÓÒØQFHI�ÓÒI2LR?lI2Mð?APQI4ÎAØWK@LQLWXZLQSGÚ�?lJAI2I7K@FHSG>RJAXZ?APWÓ�YDÎ�XHLQS $OÝdB�Î�JfK|?lPQI�J�?APWKGL

JAI2FHK@?AXHÖGI(<�>E>GJfM=XHLWK|?lI2Î#?A> XZLDM=XH<2K|?lI(K£ØQJl>=<�I2ÎlÎ2ï Î�ØWKGJAI2LR?^C â�PQI(I�á�I2<o?U>RL¸?lPQI(JAYQLWLQXZLWS
?AXHÓ�I£>@Ð)B/69;EÚ�M=I�?AI^<o?AXH>GLÀX³Î�LQI�SRFZXHSGXHÑQFHIGCOâ�PQI¢Ó�I2ÓÒ>GJlÏäYWÎlK@SRI¥K@LWMÍJlYQLQLWXZLQS ?lXZÓÒI£>@Ð
��BxB
Ú�M=I�?AI^<o?AXH>GL£XZLD<�JlI2KGÎAI#ÑEÏ(Jl>GYQSRPQFZÏÞ?lPQI�ÎlK@ÓÒI�ØDI2Jl<�I�Lu?lKGSGI#KRÎ�?lPQIÒLuYWÓ#ÑËI�Jx>@ÐOÑQXZ?lÎ
ØDI2JOSGFH>GÑDK@FWÎ�?lK@?AI)æ»Ù�PWXH<fPUX³Î ?lPQI�LEYQÓ#ÑËI�J¶>@ÐÁÖ|K@JlXHKGÑQFHI2Î9XHLÒ?APQI/��BxB�ëoÜuIGC SWCHÜ|Ð»>GJ � % 9,�WÜ
ÑuÏ�K@ØQØQJl>�×=XZÓUK@?AI�FHÏ 9,�%$7C

� �'& �´÷��ðò � �)( ó�� �Ë÷
��BxB
Ú�M=I�?AI^<o?AXH>GL YWÎAI2ÎÞÎ�XHSGLWXjÛD<2K@Lu?AFHÏÀÓÒ>GJlI¢ÓÒI�ÓÒ>RJAÏ�?APDK@L%B 6 ;uÚ�M=I�?lI2<�?AXH>GL8Ü�ÑËI2<�KGYWÎAI
B 6 ;uÚ�M=I�?lI2<�?AXH>GLÍLQI�ÖRI�JÒÎd?l>GJlI2ÎÒK@LEÏàJlI�ØQJlI2ÎAI�Lu?fK|?AXH>GL¸>@Ð
?lPQI4I�Lu?lXZJlIÞÎAI�?U>GÐ`ì��`;=Î2C V8I�?



G � % % æ8�¢ë�K@LWM G %���� æ8�¢ë�M=I�LQ>G?AIx?APWIxÓÒI2Ó�>RJAÏUYDÎ�I^M7ÑEÏ ��BxB�Ú�M=I�?lI2<�?AXH>GL(K@LWMÞB 6 ;uÚ
M=I�?lI2<o?lXZ>RL8Ü�JAI^Î�ØËI2<�?AXHÖGI2FZÏRC 6Q>GJ�?APWIÒ<�>GPQI2JAI2LW<�I�ØQJl>@?A>=<�>GFsÜ�G � % % æ �¢ë
SGJl>|Ù�Î�I�×=ØD>RLQI�L=Ú
?AX³K@FHFZÏ�Ù�Xj?lP �àÜ®?A>�9��QC >(í��¼K|?5��%ãûWÜ1Ù�PQXHFHI G %���� æ8�¢ë`X³Î)FHXZLWI2K@J�XZL �àÜ1SRJA>|Ù�XHLQS
?A>"9=C �7í��«K@? � %ÔûQC�6W>GJx?APQIÒÎAØWK@LQLWXZLQSGÚ�?lJAI2I#I�×=KGÓÒØQFZIRÜË?APQIUÎlK@ÓÒI�KRÎ�ÏEÓÒØ=?A>G?AX³<#ÑËI�Ú
PWK�ÖEXZ>RJ¶>=<�<�YQJfÎ�ÜR?APQ>RYQSGP G � % %�æ �¢ëOXHÎ�Ó�YW<fP7F³K@JlSGI2JOXHLÞKGÑWÎA>GFHY=?AI�?AI2JAÓUÎ2C 6W>GJ�I�×QK@ÓÒØQFHIGÜ
G � % %�æ$9,�Rë %«ûWü 0����7ÜDÙ�PWXZFHI G %����=æ89��Rë % 90� >�����C�â�PQI�ÓÒI�ÓÒ>GJlÏ4YWÎlK@SGI�>@Ð ��BxB�Ú
M=I�?lI2<o?lXZ>RL4<�K@LÞÑËI`SGJlI2K|?lFZÏUJlI2MQYW<�I^M�ÑEÏ�Ö|KGJAX³K@ÑQFHIxJAI2>GJfM=I�JlXZLWSWÜ=KGÎ�M=X³Îl<�YWÎlÎ�I^M7LWI�×E?2C

� ��� �	� ÷ �,�ÒòDø�
 � � � � 	@�²÷
�7÷uò � �®÷�� �5���
.£IÞK@F³Î�>4JfK@L���B�B
Ú�M=I�?lI2<o?lXZ>RLðYWÎAXZLWS4?APQI7?dÙ¶>4Ö|KGJAX³K@ÑQFHI�Ú�JlI�>GJfM=I2JAXHLQSÞÓ�I�?APQ>=MQÎ2Ü®<2K@FHFZI^M
Î�XZÐê?�KGLWM`Ù�XHLWM=>|Ù12QÜ2ØQJl>|ÖuX³M=I^M�ÑuÏ�?APWI ��B�B�ØWKR<��|K@SGI�ù ��B�B�ý�C + KGJAX³K@ÑQFHI2Î1Ù¶I2JAIOJAI2>GJfM=I�JlI2M
>GLW<�IGÜGXHÓÒÓÒI2M=X³K|?lI�FHÏÒK@Ðê?AI2J�<�>GLWÎ�?AJlYW<o?lXZ>RLU>@Ð SGFH>GÑDK@Fê;u?lK@?AI � æ��	��?A@CB9ë � �>)�) <�>RLWÎAXHÎ � æA?A@CB9ëoCT
<�<�>GJfM=XHLQS�?A>7ù ��B�B�ý�Ü@?lPQI�ÎAXjÐê?¶Ó�I�?APQ>=MàôASGI2LQI�JfK@FHFZÏ�KG<fPQXHI�ÖRI2Î9SGJlI2K@?AI2JOÎ�XHî�I
JAI^M=YW<o?lXZ>RLWÎ2Ü
ÑQY=?�XHÎ�Î�FH>|Ù¶I2Jlõ�?lPWK@L¢Ù�XZLWMQ>|Ù12QC�6W>GJ�?APQI�<�>RPQI�JlI�LW<�I)ØQJl>@?l>E<�>GFsÜQ?lPQI#Ù�XHLWM=>|Ù%ÓÒI�?lPQ>=M
XHÎ�ØWJAI�Ð»I�JfK@ÑQFHIGÜQÑËI2<2K@YWÎAI�?APWI`XZLW<�JAI^KGÎAI`XZL(JlYQLQLQXHLQSÒ?lXZÓÒI)X³Î�ÎAÓÒKGFZFHI�J�æê?dÏEØQX³<�K@FHFHÏ�K�Ð²KG<�?A>RJ
>@Ð�K@ÑË>GY=?�üRC >QÜ1<�>RÓÒØWK@JlI2M¢?A>¢KÞÐ²KR<o?l>GJ`>@Ð�KGÑD>RY=? 04Ð»>GJ�Î�XZÐê?fë`KGLWMÁÜ8YWLQI�×=ØËI2<o?lI2M=FHÏGÜ®?APWI
?APQI`M=I^<�JlI2KGÎAI�XHL7ÓÒI�ÓÒ>RJAÏUYWÎlK@SRI
X³Î�SGJlI2K|?lI�Jxæê?dÏEØQX³<�K@FHFHÏ�K`Ð²KG<�?A>RJ�XHL�?lPQIxJlKGLQSGI �QC 9����WC 0DÜ
<�>GÓÒØWKGJAI^M�?A> �QC 2����WC >7Ð»>RJ�ÎAXjÐê?oëoC 6Q>RJ)?lPQI�ÎAØWK@LWLQXZLWS@Ús?AJlI�I�I�×=KGÓÒØQFZIRÜ1?lPQI�ÎAXZÐê?�ÓÒI�?lPQ>=M
XHÎ
ØQJAI�Ð»I�JfK@ÑQFHIGÜWÑDI^<�K@YDÎ�I`?lPQI�MQI2<�JlI2KRÎ�I�XHL¥ÓÒI�ÓÒ>GJlÏ7YDÎAKGSGI`X³Î�SGJlI2K@?AI2J#æ»IRC SDCZÜËKÒÐ²KG<�?A>GJ
>@Ð
��� � >ÞK|? � %¼ûQÜ8<�>GÓÒØWK@JlI2M¢?A> ��� � ��Ð»>RJ`Ù�XZLDM=>|Ù
ë�K@LWM8Ü8YQLQI�×EØËI2<�?AI^M=FZÏRÜÁ?APWIUXZLW<�JAI^KGÎAI
XZL�JlYQLQLWXZLQSð?AXHÓ�I£XHÎ�Î�ÓUKGFZFHI�J¢æ»?dÏEØQXH<2K@FHFZÏÀK Ð²KR<o?l>GJ�>GÐ#K@ÑË>GY=? �WÜ¶<�>GÓÒØWK@JlI2Mä?l>äû Ð»>RJ
Ù�XZLWMQ>|Ù
ëoC 6W>GJÒ?APWI¢Î�ØDK@LQLQXHLQSGÚ�?lJAI2I�I�×=KGÓÒØQFZIRÜ ?APWI(Ð»JlKR<o?AXH>GLDK@F�JlI2M=YW<�?AXH>GLÍXHL�ÓÒI2Ó�>RJAÏ
YWÎAKGSGI�XHLW<�JlI2KRÎ�I^Î¶Ù�XZ?AP"�àC

� ��� � ò � � � � � � �(ñ�÷��|ø�ò � � �
���R÷7òËø���öÞö��D��÷��^÷ �,�2��ò � �
� ����ö�ö��D��÷F�2÷ �,���²ò����
$ JlI2M=X³<�K@?AI2Î �	�¥KGLWM�� � P KGJAI�M=X³Î <dYWLW<o?lXZ>RLWÎ�Ü|ÎA>�XZ?9XHÎ9XHLu?AI�JlI2Î�?AXHLQS
?A>�<�>GÓÒØWKGJAI¶ØQJl>E<�I2M=YWJAI^Î
��BxB
Ú�M=I�?AI^<o?AXH>GL¥KGLWM ��B�B
Ú�MQI�?AI^<o?lXZ>RL��QC�6W>GJ�?lPQI#<�>GJlJAI^<o?�K@LWM(ÑQYWSGSGÏ�<�>GPWI�JlI�LW<�IxØWJA>GÚ
?A>=<�>RFHÎ2Üu?APQI�?dÙ¶>�ØQJl>E<�I2M=YWJAI^ÎOPWK�ÖRI�?lPQI`ÎAKGÓ�I
?APQI�JlYQLQLQXHLQS#?AXHÓ�I`KGLWM7ÎlK@ÓÒI�KGÓÒ>GYQLu?�>@Ð
Ó�I2ÓÒ>GJlÏ4YWÎ�I^MÁÜ�?A>(Ù�XZ?APQXHLÍü $7C 6W>GJ�?APWIÒÎAØWKGLQLQXHLQS@Ús?AJlI�IÒK@FHSG>RJAXZ?APQÓ(Ü���B�B
Ú�M=I�?lI2<o?lXZ>RL
XHÎ�Î�XHSGLWXjÛD<2K@Lu?AFHÏ�Ó�>RJAI�I�å�<�XHI�Lu?�?APWKGL ��B�B
Ú�MQI�?AI^<o?lXZ>RL��QÜ�Ù�Xj?lP¸ÑËI�LQI�ÛQ?lÎ�?lPWK|?ÒK@ØQØËI2KGJ
?A>4SGJl>|Ù«I�×EØË>GLWI�Lu?AX³K@FHFZÏ¢Ù�Xj?lP �àC�6Q>RJ`I�×QK@ÓÒØQFHIGÜ8Ð»>GJ � %ãü 9QÜ8Î�>���BxB�Ú�M=I�?lI2<�?AXH>GL XHÎ
0Rû32�?lXZÓÒI2ÎOÐ²KGÎ�?AI2J ?APDK@L:��B�B
Ú�M=I�?lI2<o?lXZ>RL��`K@LDMÒYWÎ�I^ÎM��� �Qü���KGÎ Ó�YW<fPÒÓÒI�ÓÒ>GJlÏGC 6WYQJ�?lPQI�J
Ù¶>RJ �UX³Î�LQI2I2M=I^M7?l>�<fPWK@JfKG<�?AI2JAXHî�I�?APQI)<�FHKRÎAÎ�>GÐ�I�×QK@ÓÒØQFHI2Î�Ð»>GJ�Ù�PWXH<fPÞ?APWI`>GØ=?lXZÓÒXHî2K|?lXZ>RL
XZL"��B�B
Ú�M=I�?lI2<o?lXZ>RL(XHÎ�I�áËI^<o?AXHÖGIRC

� �£Ç TWV �9ÆWÌBZuÇOÄ��äÌdÅ ���! T#"`Ç X�Ì�Ê ��Ç�È���X$� � �1Ê���Ì�Ä.�&%fÇ Æ'�)(+*

B
I�?AI2<�?AXH>GL�>GÐ®ñ�òËó2ó��ð<�KGLUÑDI�JAI^M=YW<�I^MÒ?A>Òì�â�V¥ÓÒ>=M=I�F�<fPQI2<��EXHLQS�ùúì-,9û 9^ý 7uK�<�>RÓ�ØWY=?lK@Ú
?AXH>GL)X³Î8I2LW<�>=M=I^M`KGÎ1K�?AJfK@LWÎAXj?lXZ>RL)Î�Ï=Î�?AI2Ó�Ù�PQ>uÎ�IOJAYQLDÎ1K@JlI9?APWIOPQX³Îd?l>GJlXZI^Î1<�>GLWÎAXHÎ�?AI2Lu?8Ù�Xj?lP
?APQI�<�>GÓÒØQY=?fK|?AXH>GL1Ü@K@LWM�K)ì�â�V�ÓÒ>=M=I2FW<fPQI2<��RI�J�XHÎ9YDÎ�I^M#?l>`<fPQI2<��`Ù�PQI�?APQI2J9?APWK@? ?AJfK@LWÎAXZÚ
?AXH>GL�ÎAÏ=Îd?lI�Ó ÎlK|?AX³Î�ÛWI2ÎO?APQI#ì�â�V¥Ð»>GJlÓ#YQF³K/.!0 ��C�.ÀXj?lP�?APWXHÎ�I�LD<�>=M=XHLQSWÜ=K@L?��BxB
ÚsÑWKRÎ�I^M
Ó�>=M=I2F�<fPQI2<��RI�J^Ü®ÎAYW<fPäKRÎU;=í"+�ù ;Qí"+
ý�Ü9Ù¶>RYQF³MðJlI�ØQJlI2ÎAI�Lu?UÎ�I�?lÎ�>@Ð�ì��`;QÎUKGÎ���BxBxÎ�Ü
KGÎ�Ù¶IÒM=>WC ��>|Ù�I�ÖRI�J^ÜQ?lPWK|?)K@ØWØQJA>uKG<fP¥<�>GYQF³M¥Î�?AXHFZF M=XZáËI2J`K@ØQØQJlI2<�XHKGÑQFHÏÞXHL¢ØËI�JAÐ»>GJlÓUK@LW<�I
Ð»JA>RÓ,>RYQJ¶KGFZSR>GJlXj?lPQÓ(ÜGÑËI2<�KGYWÎAI
M=XZáËI2JAI2LR?�XZLu?lI�JlÓ�I^M=X³K|?AI/��B�BxÎOÙ�>GYWFHMÒÑËI�<�>GLWÎ�?AJlYW<o?lI2MÁC



6Q>GJ�I�×QK@ÓÒØQFHIGÜWÙ�Xj?lP¥>GYQJ
Ó�I�?APQ>=MÁÜD?APWI#XZ?AI�JfK|?lXZÖRI)<�KGFH<�YQFHK@?AXH>GLWÎ�XZL(?lPQI�<�>GLWÎ�?AJlYW<o?lXZ>RL(>@Ð
SGFH>GÑWKGF³;u?fK|?lI#K@LWM <�>GLDÎ�X³Î
KGJAI)XHLWM=I2ØDI2LWM=I2LR?�>@Ð ��C .ÀXZ?AP ;=í"+#ÜD?APWI�<�>GJlJAI^Î�ØË>GLWMQXZLQSUXZ?�Ú
I�JfK|?AXHÖGI�ÛQ×=I2MEÚ�ØD>RXZLu?�<�K@F³<�YWFHK@?AXH>GLUYWÎAI2MÒ?l>#I2Ö�KGFZYDK|?AI .�0 ��M=I�ØËI�LDMQÎ�>GL �Àæ²JA>RYQSGPQFHÏGÜR?APWI
I�á�I2<o?�X³Î�KGÎ�XZÐ�FHXHLQI2Î19�K@LDM 0�Ù¶I2JAI`ÎAÙ�KGØQØËI2M�XHL"��B�B
Ú�MQI�?AI^<o?lXZ>RLDëoÜQÙ�PWXH<fPÞÓÒXZSRPR?�ÓUK��RI
?APQI���BxBxÎ�>GÑQ?lK@XHLQI^M(XZL¥I^KG<fP(XZ?AI�JfK|?lXZ>RL(FHKGJASRI�J^C�6QYQJA?APWI�J
I�×=ØDI2JAXHÓÒI�Lu?lÎ�K@JlI`LQI�I^M=I2MÞ?l>
M=I�?lI�JlÓ�XHLQI�?lPQI`ØDI2J�Ð»>RJAÓUKGLW<�IxXZÓÒØWKR<o?�>GÐ9ÎAYW<fP(M=Xjá�I�JlI�LD<�I2Î2C

� � %-�1Æ	�1Ä
Ê �?Z
W �Ë¾���� Y g@e�iZtR�Ev�e`�O~Zv���v2e)v�kEt¢gQn8¾1cfkR¿^v�bdcoz�v2kWn¥·Ëcohd�ukGi��|aRcoz
bd\�b�v^hd¿|~Zc�zsb�v�bdc�clµG_R~j\�zsij\^k¢ijk

��~j\^¤Ev�~Ë_Re�cotGiZhfv�bdc�tGclbdcohAb�ij\^kWn8g@au¤u]�iqb�bdcotxbd\��	�
���
� (  �$ !  %��&N )�$ ! )+$���)������  +(���� $��
� N $���� (1N $ � p G �����@n�±®e�cl~qij]�ijkEv�e�{)y�cfedzsij\^k�v2_R_=cov2e�cot`ijk��
$ �!� ( $& ��&N )�$& #"%$ )�$&�&� (	� $�%�� )+$
'  �(  #"(")��"  �$ P+*�N !�� (AN-, ,.�!� P/� "+!��!�10 ! ª r�[�±®m�g�2 �2� ¯ pu_R_DnG� G&3&4 � G �|p G �#���RnW }9m�m Y ·9�Rc�}9m�m � ij¤Redv2e�{ ª y�cfefn G n � ¯ nÁ�|b�bd_ � 5�5 � � ��n hfzln hl]�aDn cotRa 5 ]`\@tGcl~Zh��Rcoh�¿ 5 ¤QtutWn �|bd]�~»nW }9e�{ � 3 Y � n 6On1}9e�{|v2k|bonðg|{R]�¤=\2~qiZh�¤=\|\�~Zcfv2k ])v�kRij_uaG~Hv�b�ij\^k£� iqbd�£\^edtRcle�cot£¤GiZkuv2e�{@¡�tRcoh�iHzsij\2k
t@iZv2�^edv�])zln879$;:<$ )=0�>&,.�&N $ � � ,�(AT�� "�!dp 3 � ª-?^¯ p G ��� 3 nW [A@%� 3 Y 6 n
BÞn�[®~Hv�e�¿�cÒclb`v�~»n£�¶aRbd\2])v�b�iZh�y^cfe�iq¦=hfv�b�iZ\2k£\���z�c&�|aRcfk|b�iHv�~¶hAijedhlaRiqb)tGcozsij�^kDn£rsk
[¶n �
n � n ]�\�v�e�c7v2kEtCBÞnADGnO[¶nAE�\^edtR\2kDp cftGiqbd\^edzlpF:G�*%
'  �$6NIH=� PKJL�* �! )�$ZN $ �  +$ P
M  �( P��  �(��N*9� !�N � $unu±®e�cfk|b�iZhlcl¡�]�v�~q~»p G �#� 3 nW [9���#O Y D2v2]`cozPBÞn2[�edvo� �H\^edt
v2kut � v2e�e�{�mxn��¶aGbd\^kWn#68µG_=cfe�ij]`cfk|b�v�~�e�cfz�aR~qb�zË\^k�bd�Rc�hAe�\�z�z�\�y�cfe
_=\�ijk@b ijk�edv�kEtG\^] ? ¡sgG�®·�nQ7 (��&N R %-N  #"S�
$ �!��"(" N � � $&%1�ApUT G^ª(G�¯8� ?�G�4 �^�|p G ���#OGnW [8B�� G Y � \^¤=cle�b [�\|\2_=cfe9v�kEtWV�cliqbd�XBUv�e*-faR~q~j\Rn�[�\^kuzsiHzsbdclk@b�tRcAbdcohAb�ij\^k)\2�Q��~j\^¤Ev�~Q_ue�cot@iZhfv�bdcozln
r�k ' ( )�%ZY[79$;:/\;]�^�J`_ )�(	a+! ' )1> )�$ '  �(  #"(")��"  +$ PX*GN !�� (1N�, ,b�!� P/*9�c, , �&� N $ � p G ��� G n
�O_u_=cov�e�cot�v2z �¶[8B g@r	E�± � �¶�ä��\�b�iHhAcoz 3 O ª(G&3^¯8� G O^��¡ G ���RpWm�cohAcf]x¤=cfe G �#� G nW d � �2� Y 6®tut@{ d e�\^]`clk@b�ijk�v2kut+B�iZh��Rcl~ � vf{GkEv�~²n � \@hfv�~uzsb�v�bdcoz�ijk�t@iZzsbde�iZ¤RaRbdcot�hl\^]`_RaRb�v�b�iZ\2kEz �
�ð�³cl�äe�cl~Zv�b�ij\2kEzOv2kEt)�³\2e�]xaR~Zv2zln9];> � (* ��&N $ � � "+!��!�10 !�JF�1TRNe�1�8p 3 T ªe32¯ p=�¶_Re�iq~ G �#�2�GnW d � ��� Y 6®tut@{ d e�\2]`cfk|b�ijk¥v2kEtfB�iZhd�ucl~ � vo{Gkuv�~»nÞr�kucfy|iqb�v2¤G~jc��2~j\2¤Ev�~Ozsb�v�bdcoz � v�hl\^kuhlcf_Rbxbd\
tGclbdcohAbxaukuzsb�v2¤R~jc#_ue�\2_=cfe�b�ijcozx\2��tGiZzsbde�ij¤uaGbdcot4hl\2]`_uaRb�v�b�ij\^kEz�ijk£v�k¥\^¤Ez�cle�y�cfexijkEtGcl¡
_=clkEtRclk@b�� vf{|n�g�)�,�( $& #" )��W$ )�0�>&,.�!� (  �$ PX� "+!��!�10h�&%-Ne� $�%�� !dpQ�2� ª-?�¯ pum�coh2n G �����|nW E¶¹i��� Y ¾Oi j�vf{WV�nkE�v2e���v2kut�}9e�iZv2k�¹(v�~ZtRcohd¿�cfefnEm�clbdcohAb�ij\2k�\2�Q�9cfv2¿xaRkEzsb�v�¤R~jc _ue�cot@iHhlv�bdcozÁijk
t@iZzsbde�iZ¤RaRbdcot�_Re�\^�2edv2])zln �	���
�C� (  �$ !  %��&N )+$ ! )+$ '  +(* #"(")��"� +$ PL*�N !�� (AN-, ,.�!� Pl� "+!��!�10 !dp
� ª-?�¯8� 3 ��� 4k? ���|p G �#���RnW � v2]#��T Y � cozs~qiZc � v2]`_=\2e�bon�·�ij]`c^p1h�~Z\@hd¿Gzlp9v�kEt4bd�uc�\^edtRcle�iZkR�Þ\���cfy�clk@b�z�ijk v7tGiZzsbde�ij¤uaRbdcft
zs{Rzsbdcf]ÒnN$ )=0+0 ,�$ZN %# ��&N )�$ ! )��l� '��l79$;:Up 3 G�ª � ¯8� �2��T 4 ��O��Rp G �^��TGnW � {Rk��#O Y ��v�kEhA{���n � {Rkuh��Wn
*�N !�� (AN-, ,.�!� PX7�" � )�(AN(� '.0 !dnQBÒ\2e���v�k�V�v2aR�H])v2kRkDp G ���#OGnW BUv�b�T#� Y�d e�iZcftRcf])v�kuk9BUv�b�bdcfe�kWnG¾¶ije�bdaEv�~|b�iZ]`c�v2kut
��~Z\2¤Ev�~Ezsb�v�bdcoz�\2�Qt@iZzsbde�iZ¤RaRbdcot
zs{Rzsbdcf])zln@rsk
BÞn2[�\2edz�kEv�edtWp�cotGiqbd\2efp ' ( )�%ZY �
$ �!� ( $& ��&N )�$& #"%_ )�(	a+! ' )1> )�$ '  �(  #"(")��"� �$ PL*GN !�� (1N�, ,b�!� P
7�" � )+(1N(� 'k0 !dpE_uv2�^cfz G&3 � 4<G&?+G nQ�¶\^e�bd�R¡�]¶\2~q~Zv2kEtQp G �#T��GnW BÒ��� G Y V�cAijbd�mBUv2e*-faG~q~Z\)v�kEtnE¶iq~Ë�¶clij�^cfefn8m�cAbdcohAb�ij\^kÒ\��Á�2~j\2¤Ev�~Ëzsb�v�bdc�_Re�cotGiZhfv�bdcozln8rsk ' (*)�%ZY
o � 'G�
$��Zp ")YW_ )�(	a+! ' )1> )�$q*�N !�� (AN-, ,.�!� Pr7�" � )�(AN(� '.0 !ms#_X*F79tup vxw�yopÁy�\�~ZaR]`c#�^�=��\��
z �#%�� ,�(	�{^ )��!� ! N $f$ )�0�>&,.�!� (N�&%-Ne� $�%��ApE_uv2�2coz 3 ��� 4b3 � 3 nWg@_ue�ijku�2cfe�¡²¾®cle�~Hv��Rp G ��� G nW gbBÒ¾ Y gbBÒ¾�n8�|b�bd_ � 5�5 � � ��n hfzln hl]xaWn cotRa 5 ]`\@tRcl~Zhd�ucohd¿ 5 z�]xy=n �|bd]�~»nW g|bd\x��� Y gGhl\2b�bDmxn�g|bd\2~q~jcfefn2m�clbdcohAb�ijkR�O��~j\^¤Ev�~|_ue�cftGiZhfv�bdcfzWijk
tGiZzsbde�ij¤uaRbdcft�zs{Rzsbdcf])zQ� iqbd�
hA~j\@hd¿Rzln
r�kfBUv2e�ij\�z+BUv�y@e�\2kRij¿�\2~Zv2zlp8cotGiqbd\^efp ' ( )�%ZY�wxw�� '|�
$��!� (
$� ��&N )�$� #"W_ )�(	a+! ' )1> )�$q*�N !1�
� (AN-, ,.�!� PX7�" � )�(AN(� '.0 !9s�_X*L79t}p vk~�yopuy�\�~jau]`c Gc?x3 �x\2� z �#%�� ,�(	�N^ )=�!� !GN $q$ )�0�>&,.�!� (
�&%-Ne� $�%��Apu_Ev2�2coz G T^� 4<G �#�@nDgG_ue�ijkR�^cfe�¡²¾1cfe�~Zv2�Rp G �����|nW ·FEl� ? Y � ~jclµRv2kEtGcfe rAnu·Ë\2]�~jijkuz�\^kUv�kEt�¾Oi j�vf{mV�nUE�v2e��Gn�m�clbdcohAb�ijku�xe�cl~Zv�b�ij\^kuv�~Á��~Z\2¤Ev�~�_ue�cftG¡
iZhfv�bdcoz9ijk�t@iHzsbde�ij¤RaRbdcot�zs{uzsbdcl])zln�rsk ' (*)�%ZY�79$;:/\;]
^LJ�_ )�(	a+! ' )1>�)�$ '  �(* #"�")��"  +$ P
*GN !�� (1N�, ,b�!� P{*9�c, , �&� N $ � p G �#� ? nE�¶[8BÔg@r	E�± � �¶�£��\�b�iHhAcoz 3 T ª(G&3^¯ p^m�cohlcf]�¤=cfe G ��� ? n


