
���������
	��������������������	���������� �!�#"$���&%��#'��()�(�
*,+-���������.�0/�	1���(���2�!��3'����(4�56��7

839;:=< >@?BADCFEHGJI(K;L�9 MN>PO�QSR0KUTU9V:=<W9SL#CYXYZSE�G\[JI�KS>P] ^`_�9Ua3Ccbd<Be@]SR
T@?U]BE�fBg@KWg�hPh@i
j�kmlJndodpDqHn

r6sutwvHxzy|{F}@sJ~����zs3�z~�vH�P��sJ��v0�mt\vHx���~�v��V�V{�xz�#��y��@�Dy�sd����sw�@{Ft\��su�zy�sd}N��v�{Fx���sJy|��{F�H�0��s3���zs�v�twsd�0x��zv�vH~��0xD}N�cv�t\�Dy!v�x�}PsJsJ�P�
v�twsd�0x�y|�@y|��sJ��yW}@sJ�P��v(��sd}����@~�vH�z���N��tw���@��s�y�sJ�HsJ~��0�@���zvH�zy���xz}#��sw��sJ~�y;��v�xz�@�W���zs�vH�P�|sJt\��{���s�{FyW��v=sJ��v�����s!vH�@��{��N{��Jsd}�vH~�}PsJ~�y
��v,�Bs�y�sJx��)��v����@s��z~�{F}@��sNvH~�}�{F~�sJt\���V����v����@s�y��@{��`}P�PxD�0�N{Yt#�Bv�y|{V��{�vHx@{�x@��y|�zy|��sw�${�x6vH~�}PsJ~���v��N{�x@{��N{��Js1���@s�}@�@~��0��{�vHx
v��)x@vHx��@~�v�}@�zt\��{���s,����x@sJ�z�HsJ~�yw� �!�0~�{�vH�Dy�twv�xDy|��~��({Fx��¡y��Ht¡��{Fx@�6vHx¢���zs£��sJ�P{Ft\��s£tJ��x��Bs£sw¤P�z~�sdy�y�sd}�y��Dt��¥�Hy��N{�x@{��#�z�
�0�V��{V���D}PsH¦P���0¤�{��1�z�§�Hsw��v�t\{V�|��¦�sw�¡t��W¨ux�vH�P��{F�N{��d�(��{�vHx��0���Hv�~�{����@�©�D��yª�BsJswx�}PsJ��sw��vH�BsJ}U¦�«��P{Yt������d�#�¡��¬�suy��Dt���{�xzsd��D�(�V{��®�
twvHxzy|��~��0{�x��¡y��Ht\��{�xz��v�x����zs�y|�zy|��sw�¯y|�¡�0��s�����~�{F���P�FsJy�{�x���v���tJtwvH�@x��d�

° ±z²u³D´Uµ�¶#·�¸;³ ¹�µu²

º�E�[\<BEHG¡EH^�APEH<BCcb(XYE�»1>PG\E�b(ezO�O�ez]BXFQ�? »\E�^¼[¡e�CY]zAPEH»¡[\CF½z>�[\E�[\< E
»¡EH>�¾�ZUe@[¡[\e@O¿ezG�e@ZDÀ�EHb([w»�XYQzCc]B½�ez]¢CY[09�º�<BE�Q�ZSE0XYe@] ½�[¡eÁ[�Â=e
O,>�Cc]Ãb0>�[\E0½@e@G\CFEH»0Ä�[¡e�Â=E�^¥A@E�<BCcb(XYE�»�ÅÆE�CF[w<BE�G�Ç >P»w»\CFA@E�e@G�b(e@]B¾
[\G\ePXYXFEH^ [w< G¡ez?B½@<È»¡[\E0E�Gw>PZ XFE�ÉS] »dÊ�>P] ^ÈË)Ì)Í#»�9ÈÎ�[,>¢^ E�ÇB[w<
G\>@]B½PCc]B½£ZSE0[�Â=E0E�]�gHÏPÏPÏ,>@] ^6ÐPÏPÏ@Ï,O�KSË�Ì�Í1»)b0>@]`] e£XFez]B½PEHG
ZUENezÇUEHG\>P[¡E�^�^BCcG¡EHb([¡XYQ£ÑÆG\e@OÒ[w<BE�»\?UG�ÑÆ>@b(E1[\< G\e@?B½z<�>�G\e@?B½z<BXFQ
Z ?Be�Qz>P]z[�? O�ZBCFXYCcb0>�X|9 Ó�] »\[¡EH>P^WK3[\<BE�Q >PG\E�^BEHÇBXFe�Q@E�^�? »¡Cc]B½�>
ÂuE�CF½z<z[�Q¼Cc]@[\E�GwO�E�^BCc>�[\E�ZSeD^ Q¥»w? »wÇUEH] ^BEH^¥ÑÆG¡ezOÔ[\<BE`»\? G¡ÑÆ>Pb0E
[\< G\e@? ½@<Á[w<BE�O,>�Cc]¥b0>PZ XFE@9,º�< E�^BQB] >PO�Ccb�ZSE�<U>�AzCYe@G1ePÑ=[w<BCY»
ZUeB^BQ`Cc»�]BE�APE�G\[\< E0XYE�»w»)»¡CcO�CFXc>PG)[¡e�[w< >�[)ePÑ�[¡e�Â=E�^`APEH<BCYb0XFEH»)Cc]
[\< >P[#[w<BE0CcGNÇUez»¡CY[¡CYe@]¼CY»1ez]BXFQÁb0e@]z[\G\ePXYXYE�^6[\<UG¡ez?B½@<¼Â�CY] bd<¢>Pb(¾
[¡CYe@]`>P] ^6»w? G¡ÑÆ>Pb(EN»w? Ç ÇSe@G\[)O�>@]BE�? APE�G\Cc]B½U9

Ì1ÇUEHG\>P[¡Cc]B½ ^BE0EHÇ§»¡QB»\[¡EHO�»�CY»�»\ÇSE�b0C�É;b0>�XYXYQ�^BCFÕ�b0?BXY[�>@] ^
[¡CcO�E�b(ez] »w? O�CY]B½`ZUEHb0>@? »¡E�[\<BE�[¡e�Â�Cc]B½�»wÇSE0E�^ÁCY»1Ç Gw>Pb([\CYb�>�XYXFQ
XFCcO�CF[\E�^Ã[\e�f�¾�f 9 Ö6×D]Be@[\»�K![w<BE�G\E�»wÇSe@] »\E�[¡e�»\< CYÇÃO,>P] E�?BA@E�Gw»
CY]zA@ePXYAPE�»�Øz? CF[\E3XYe@]B½1^BE0Xc>�QB»�ÅÙÑÙezG�E0Ú >PO,ÇBXYEPK�>�Û@ÏPÏPÏ�OÜXYe@]B½1b0>�¾
ZBXYEN>@] ^`ÂuE�CF½z<z[�»\QB»¡[\E�OÒCc]BCY[¡Cc>�XYXFQ`^BE�Ç XFe�Q@E�^�APE�G\[¡Ccb0>PXFXYQ£[\>@×�EH»
>PG\e@? ]U^�[�Â=e,< e@? Gw»�[¡e�G\E�>@bd<�>,»\[¡E�>@^BQ�»\[\>P[¡E�[¡e�Â�Cc]B½£b(ez]DÉU½P¾
? Gw>�[¡CYe@]£>P[=f�×D]Be@[\»dÊJKB>P]U^£[\<BE1<Be@G\CYÝ0e@]z[w>�XU^BCc»\[\>P]Ub(E#ZSE0[�Â=E0EH]
APEH»\»\E0Xz>P] ^�[¡e�Â=E�^�ZSeB^BQ�[�QBÇBCcb0>�XYXYQ1EHØD? >�Xc»�[w<BE�CYO,O�E�Gw»\CFez]£Å®>P[
f�×z] eP[\»dÊJ9

Þ#]z[¡CYX¼G\E�b(EH]z[¡XYQPK¢^ E0E�Çß[¡E�[\<BEHG¡EH^�APE�< CYb0XFEH»©Å®»\e@O�E0[\CYO�E�»
b0>PXFXYE�^¥à¡ÉS»\<Uá�ZUE�XFe�Â#Ê�ÂuEHG¡E�E�»w»¡EH]@[\CY>PXFXYQ,? »¡EH^,[¡e�ÇUEHG�ÑÙezG\Oâ»wb(CF¾
E�]z[¡CFÉSb1»¡[w? ^BCYE�»=e�Ñ![\<BE�»\E�>�¾�ZSeP[\[¡e@Oâ>@] ^�E0ÚBÇSE�G\[¡Cc»\E#ePÑ�Â)G¡EHbd×D»
Â�CF[w<ãO�CYXFCY[\>@G¡Qäe@G`<BCc»¡[\e@G\CYb�>�X#CY]z[¡EHG¡EH»¡[�9âM#E�E�Çã»w? G\APE�QD»�>PG\E
]Be�Â©ÇUEHG�ÑÙezG\O�E�^`Cc]�G¡E�XY>P[¡CYe@]�Â�CF[w<6[\<BE�E(Ú ÇBXYePCY[\>�[\CFez]`e�Ñ�^BE0EHÇ
ePCYX�ÉSE0Xc^ »�>P] ^`[\E0XYE�b(ezOåezÇB[¡Ccb0>PX�b0>@ZBXFE�Xc>�QDCY] ½�ezÇUEHG\>P[¡CYe@] »�9�ºªe
½@? >@G\>@]z[¡E0E£[w<BE6»\>�ÑÙE0[�Q¥e�Ñ�<D? O,>P] ½@G\e@? Ç »�K�G\e@?B[\CY]BE`»\?UG¡A@E0QB»
O�CF½z<@[�ZUE`ÇUEHG�ÑÙezG\O�EH^Ã[¡e�^BE0[\E�b([,»\E�^BCcO�E�]z[�Cc] »\[\>PZ CFXYCF[\CFEH»�ez]
b(ez]@[\CY] E�]z[\>PX�O,>PG\½PCc] »�>@] ^�»¡XYe@ÇSE�»#>P] ^Á[¡e�O�e@] CF[\e@G)[w<BE�E�APeP¾
XY? [¡CYe@]§ePÑ�>Pb([\CFA@E¢»w? Z O,>PG\Cc]BE¼»\E0Cc»\O�Ccb¼»\[\Gw? b([w? G¡EH»09æÓ�]�[w<BCY»
b(ez]@[\E(ÚB[0Kª>�<BCF½z<BE�G�>P[¡[\E�]z[¡CYe@]�Cc»�½PCYAPEH]¼[\e6»\QB»¡[\E�O,»�Ç G\eB^ ? b(¾
[¡CYADCF[�Q@9æº�<BCc»�b�>P]�ZSE¢>@bd<BCFE�APEH^ä[\< G\e@?B½z<§>ÈO�e@G\EÁE0Õ£b0CFEH]z[
b(ez]@[wG¡e@Xme�Ñª[w<BE�[¡e�Â�É;»\<`ÇUez»¡CY[¡CYe@]ç9

ÎèÉSGw»¡[Á>P[¡[¡EHO,ÇB[Á[¡eãE0APe@XFA@E¥e@ÇB[\CYO�CYÝ0E�^ÜezG\^BEHG\»6[\e�[\< E
Z G\CY^B½@E£? »¡Cc]B½¼>�G\E�»\E�>@G\bd<¢>�XY½PezG¡CY[\< OéCY»�G¡EHÇUezG¡[\E�^�CY]�ê ëHì�96Î
»¡ePÑÙ[�Â=>@G¡E�Â�>P»�^BE�APE�XFezÇUEH^�[\e�^BE�[¡E�GwO�CY] E)[\<BE#»\<BCcÇWí »3b0e@? Gw»¡E�[\e
E�] »w? G\E�[\<U>�[�[w<BE3[\e�ÂuEH^NAPEH<BCYb0XFE3Â�CFXYXzÇU>P»w»çÂ�CY[\<BCc]�>)O�Cc]BCYO�? O
^BCc»¡[w>P] b0E�ÑÆG\e@Oé>`»wÇSE�b(CFÉUEH^¢[w>PG\½PE�[09,Ó�]§ê ÖHì�K�[w<BE�Ç G\e@ZBXYE�Oîe�Ñ

CY]zAPEHG¡[\CY] ½�[w<BE�b0>@ZBXYE�^BQB] >PO�Ccb0»�[¡e�O,>@×�E�[\< E�[¡e�Â�ÉS»w<�ÑÙe@XFXYe�Â
>�ÇUG¡EH»\b�G¡CcZUEH^�[wG\>�À�E�b0[¡e@G\Q£Cc»)b(ez] »¡Cc^BEHG¡EH^W9�ïÁe@G\E1G\E�b0E�]z[¡XYQPKBauC�¾
bd<Be@]`ê i�ì >@^ ^ G\E�»w»¡EH^�[\<BE=e@Ç [¡CcO�>PXBb(e@]z[wG¡e@XzÇ G\e@Z XFEHO©e�Ñ ÉS]U^BCY] ½
>�A@E�»w»¡E�XW[\Gw>�À�EHb([¡ezG¡Q�ZUG¡Cc]B½PCc]B½,[\< E�APE�< CYb0XFE1ÑÆG\e@Oå>�½PCYAPEH]�ÇSe�¾
»¡CY[¡CYe@]�[¡e�>@]BeP[w<BE�G�ez]BE�Cc]�>NO�Cc]BCYO�? Oæ[¡CcO�E@9�º�<BE�ÉS] >PXU»¡[w>�[\E
CY]BEHØD? >�XYCF[�Q�b0e@] »\[\Gw>�Cc]z[\»3ÂuEHG¡E#[\>P×PE�]�CY]z[¡e�>Pb�b(e@?U]@[=ZzQ�O�EH>P] »
e�Ñ�>�ÇSE�] >PXFCYÝ�>P[¡CYe@]£[\E�bd< ] CYØD?BE@9ªð#e�ÂuE�APE�G�KP[w<BE#^ E0[¡EHG\O�Cc] >�[\CFez]
e�Ñ3>P^ E�ØD? >�[\E�A�>�Xc?BE�»�ÑÙe@G�[\<BE�A�>PG\CFez? »)Â=E0CY½@<z[¡Cc]B½�b0eDE(Õ�b(CYE�]z[\»
Â=>@»�>£^BE0XYCYb�>�[\E�[\>P»w×;93º�<BEHG¡E0ÑÙe@G\EPKBCY[�>PÇ ÇSE�>@G¡EH^�] E�b(EH»\»w>PG\Q�[\e
? »¡E�>P]�e@ÇB[\CYO�CYÝ�>P[¡CYe@]�[\eDePXBÂ)<BEHG¡Eu[\<BE�Cc]BE�ØD? >PXFCY[�Q�b(ez] »¡[wG\>PCY]z[w»
>Pb([\CY] ½�e@]�[\<BEN»\[\>�[\E#A�>@G¡Cc>PZBXYE�»ub(ez?BXY^�ZUEN< >@] ^BXYE�^�Cc]�>�O�e@G\E
E(Õ�b(CYE�]z[)O,>P] ] E�G�9

º�<BE#Â=e@Gw×,Ç G\E�»\E�]z[¡EH^�Cc]�[w<BCY»�ÇU>PÇSE�G�>�Xc»¡e�^BE�>PXY»=Â�CY[\<�[\<BE
O�Cc]BCcO�? Oé[¡CcO�E�^BE0EHÇD¾|[\e�ÂuEH^ÁA@E�<BCcb(XYE�b0e@]z[\G\ePX�Ç G\e@Z XFEHO�9,ºªe
ZUE`>PZBXYE�[¡e¼[\>Pbd×zXYE�O�e@G\E�^BCFÕ�b0?BXY[�»\CF[w? >�[\CFez] »�K!Â=E�< >�A@E�^BE(¾
APE0XYe@ÇSE�^ã> ]BE0Â¿ezÇB[¡CcO�CFÝH>�[\CFez]�>�XY½PezG¡CY[\< O`K�Cc]§[\< E�b0XY>@»\»�e�Ñ
]Be@]BXYCc]BE�>@G#Cc]z[¡EHG¡CYe@G1ÇUe@CY]z[�O�E0[w<BeB^ »,Å®»\E0EÁê fBKçÛ�ìÆÊJKçÂ)< CYbd<�< >P»
[\<BE�ÇSeP[\E�]z[¡Cc>�XYCY[�Q�[\e�»¡e@XFA@E�Ç G¡ezZBXYE�O,»�Â�CY[\<�O,>P]zQ�Cc]BEHØz?U>�XYCF[�Q
b(e@]U»¡[wG\>PCY]z[\»�9!Ó�]�[w<BE�Ç G¡EH»¡EH]z[=b�>P»\EPKB»\?Ubd<�b0e@] »\[\Gw>�Cc]z[\»=b0>P]�ZUE
G¡E�XY>P[¡E�^Á[¡e�>�G¡EHØD?BCYG\E�^�ÇSe@»\CY[¡CYe@]Á>P[�[\< E�E�]U^Áe�Ñ3>�O,>P]BEH?BAPEHG
e@Gu[¡e�[\<BENÇ G\E�»\E�] b0E�e�Ñ!] >�[w? G\>PXSezZ »\[\>Pb0XFEH»0KD»w? bd<�>P»=[w<BE1G\E0XYCYE(Ñ
e�Ñ�[\<BE�»\E�>�ZUEH^W9

º�<BEuÇ >@ÇUEHG�Cc»ªe@G\½@>P] CFÝ�E�^N>P»�ÑÙePXYXFe�Â)»�9çÓ�]�»¡EHb([¡CYe@]�fBK�ÂuE=^BE(¾
»\b�G¡CcZUE#[\<BE1[¡e�Â�É;»\<D¾�b0>@ZBXYE#O�eB^BE0X|KDÂ)<BCYbd<�>�XYXFe�Â)»3ÑÙe@GuÂ�CY]U^BCY] ½
>P] ^Á?U]@Â�Cc] ^BCc]B½6>Pb0[¡CYe@] »#e@]�[w<BE,b0>PZ XFE@91º�<BE,^BCc»\b�G¡E�[¡CYÝ�>P[¡CYe@]
CY]�»wÇ >Pb0E£Å®? »\Cc]B½�>,A�>PG\CY>P[¡CYe@] >PXW[¡E�bd<U]BCYØD?BE�Ê�>P]U^�Cc]6[¡CcO�E�Å®ZzQ
[\<BE�ñ�M1òó»wbd<BE�O�E�Ê�Cc»)^BCc»wb0? »w»¡EH^�Cc]6»¡EHb([\CFez]`ÛU9�Ó�]6»¡EHb([¡CYe@]�ôUK
ÂuE¥Z G\CFE0õUQ§E(Ú ÇBXc>�Cc]�[w<BEÃ]z?UO�EHG¡Ccb0>PX#ezÇB[¡CcO�CFÝH>�[\CFez]ãO�E0[w<BeB^
>P] ^`^BCc»\b�? »\»=[w<BE�G¡EH»\?BXY[\»=ezZB[\>PCY]BEH^�Â�CY[\<�[\<BCc»�]BE�Â�>PÇUÇ G¡ez>Pbd<
CY]6»\E�b([\CFez]`Ö 9�ö¢E�b0e@] b0XY?U^BENCY]6»\E�b([\CFez]�ÐU9

÷ øùµ�¶�ú�û¡¹¡üWýª³ ¹¡µ3²þµ3ÿ�³��)ú���´ µ��#û�ú���
	�� ������������������������������! #"$ &%'�)(
8�E0[�? »�ÉSG\»\[�Ç G\E�b(Cc»\E�»\e@O�E£]BeP[w>�[\CFez]W9�º�< E,O�eB^BE�X�? »¡EH»N[\<BE
ÑÙePXYXFe�Â�Cc]B½£b(ez] »¡[w>P]z[\»* K ½@Gw>�ADCF[w>�[\CFez] >�Xm>Pb�b(E0XYE�Gw>�[\CFez]WK+ K [¡e@[\>PXçXFEH]B½P[w<�ePÑ![w<BE�b0>@ZBXYEPK,!- K b0>@ZBXYENO,>@»\»NÅ®Â�9 G�9 [�9 Â�>�[¡EHGJÊ

ÇSE�G)? ] CF[�XYE�]B½@[\<WK.0/21�3$/5463$7#809&:<;0=<807>:<?�@BA
C
DFEBGIH#AKJML'E�HMNPO�;RQKS<;0T�=VUBWXQ
;0Y<;[Z\AK]<?^UM=<80;>A�_&`Ba&b&cBd&e�f5g�h'`Ba&i#jMckbIl&j0d&b#jM`�fnm>bVA�o>c>`Bd'pMg�h'`kb&q>cIr)f5s&jMqBt'ckb>eIl&jBd&b#jM`�fnm>bu 807>?^?^;0T�v\7>='Y<wx=<yzUM:'@�S<7>?|{[}~ /2]�3�������3�A�QK;0=&@�?^;�Y<;�CK?�;0T�@BAVC
D�JMG'A��M�I�ML>GzD��x7>:'��UM=��;IA\]<?^UM=<80;>A�s&jMqBt'ckb>e�f��#`[�'�Il&j�m>b&c[�Vckb�fnm>b<}
g



�>� K �&� K b�>PZBXYE�^ G\>P½�b0eDE(Õ�b(CYE�]z[\»�K,!� K A@E�<BCcb(XYE�O�>@»\»NÅ®Â�9 G�9 [09 Â�>�[\E�GdÊJK�&� K �&� K A@E�<BCcb(XYE�^ G\>P½�b0eDE(Õ�b(CYE�]z[\»
>P] ^�[\< ENÑÙePXYXFe�Â�Cc]B½�CY] ^ E�ÇSE�] ^BEH]z[)A�>PG\CY>@ZBXFEH»��� ê Ï�� + ì�K b�? G¡ADCYXFCc]BEH>PG�b(eDe@Gw^BCc] >�[\EPK� ��� K [\CYO�EP9
º�<BE�b0>@ZBXFE0¾|A@E�<BCcb(XYEN»¡QB»\[¡E�OþCY»�b0e@O,ÇBXYE0[\E0XYQ�^BEH»\b�G¡CcZUEH^�ZzQ� Å � Ê �!��� K A@E�»w»¡E�XmÇSe@»\CY[¡CYe@]WK  Å � � � Ê �!��� K b�>PZBXYE�ÇUez»¡CY[¡CYe@]�Â�9 G�9 [09 [w<BE�APEH»\»\E0X|K¡�Å � � � Ê ��� K [\E�] »\CFez]�Cc]`[\<BE�b�>PZBXYEP9
º�<BE�^BE�G\CYA�>P[¡CYAPEH»�e�Ñ!>�ÑÆ? ]Ub([¡CYe@]�¢UÅ � � � Ê3>@G¡EN^BEH]BeP[\E�^6ZzQ

£¢ Å � � � Ê�¤¦¥ ¢¥ � Å � � � Ê >P] ^ ¢�§ÆÅ � � � Ê�¤¦¥ ¢¥ � Å � � � Ê>�
Â)<BCYXFE©¨Vª)¨B»¡[w>P] ^U»=ÑÙe@G�[\< E�«u? b0XFCc^BE�>@]�] e@GwOÒCY] ��� 9

ö¢E1? »¡E1>�O�eB^BE0Xm>�XcG¡EH>P^BQ�b(ez] »¡Cc^BEHG¡EH^£Z@Q�eP[w<BE�Gu>P?B[w<Be@Gw»�K
»¡E�E�ê ôUK Ð�ìWÑÙezG3E0Ú >PO,ÇBXYEP9�º�<BE�b0>@ZBXFENÇSe@»\CF[\CFez]   >P]U^�[\< E1[\E�]D¾
»¡CYe@]�¡�»w>�[\CY»¡ÑÙQPK ÑÙe@G�>�XYX ��� ì Ï�� + êD>@] ^ � � ì Ï�� �[¬��® êVK

,!-�¯ ±° Å�¡   § Ê § ¤³² -�´F,!- Å *±°µ¯� Ê Å|f 9Fg@9 >DÊ¨   § ¨\¤¯g\¶ Å|f 9Fg@9 Z;Ê«uØD? >P[¡CYe@]©Å|f 9Fg@9 >DÊ,G\E�»w?BXF[w»�ÑÆG\e@O _#E0Â�[¡ez]Wí »�Xc>�Â¿e�Ñ�O�eP[\CFez]
ÑÙe@GN>P]¼CY]BÉS]BCY[¡E0XYQ�õUE0ÚBCYZBXYE£b0>@ZBXFE@9�º�<BE£<zQB^ G¡eB^BQB] >@O�CYb�^ G\>P½
ÑÙe@Gwb(E�ÇUEHG�? ]BCY[1XYE�] ½P[\<·² - >Pb0[¡Cc]B½�ez]Á[w<BE£b0>PZ XFE�CY»N½@CFA@E�]ÁZzQ² - ¤ °¸� � ¨�A � ¨�A � °6� � ¨�A � ¨�A � �!Â)<BE�G\E�A � >P]U^ÃA � >PG\E�[\< E
[\>@]B½PEH]@[\CY>PX#>@] ^ã]BezG\O,>PX#b(ezO,ÇUez]BE�]z[\»�e�Ñ�[\<BE¥b0>@ZBXFE�»\ÇSE0EH^
Å®ZSeP[w<�^BE�ÇSE�]U^�e@] £  K £� >@] ^   § Êd9�ö¢E1>P»w»\?UO�E�[\< >P[3[\< E1b�>PZBXYE
CY»NCc]BE0ÚD[\E�] »\CcZBXFE@KçÂ)<BCcbd<�CY»NE0ÚBÇUG¡EH»\»\E�^¢Z@QÈÅ|fB9YgP9 ZSÊd9,º�< E�[\E�]D¾
»¡CYe@]�b�>P]�[w<BE�]¢ZUE�ADCFE�ÂuEH^Á>P»1>�O�?BXY[¡CcÇBXFCYE�G1>P»w»\eDb0CY>P[¡EH^�Â�CF[w<
[\<BCc»�b(ez] »\[\Gw>�Cc]@[�9

º�<BE)E0A@ePXc?B[¡CYe@]£ÇU>PG\[¡Cc>�XU^BCº¹mE�G\E�]z[¡Cc>�XSE�ØD? >�[\CFez] »�Å�f�¶Yg�ÊªÉSGw»\[
]BE0EH^�ZSe@?U] ^ >PG\Q�b0e@] ^BCY[¡CYe@]U»09�òUezG�>�XYX � � ì Ï�� � ¬�B® êVK

  Å + � � Ê�¤�Ï Å|f 9 f 9 >DÊ,��P¯  Å|Ï�� � Ê�¤ Å�¡   § ÊJÅ|Ï�� � Ê ´ ² �»´¼,!� Å *±°�¯� Å � Ê¡Ê>¶
Å|f 9 f 9 Z;Ê«uØD? >P[¡CYe@]©Å|f 9 f 9 >DÊ�O�EH>P] »�[\< >P[�[w<BEÃb0>@ZBXFE¢CY»�É ÚBEH^�[¡eó[\< E
APEH»\»\E0X|K@Â)< CFXYE�Å�fB9 fB9 ZSÊ�CY»=_�E�Â�[¡ez]Wí »=Xc>�Â�Kz>@Ç ÇBXYCFEH^�<BEHG¡E1[¡e�[\< E
APEH<BCYb0XFE@9�º�<BEÁ^ Gw>�½¢ÑÙe@Gwb(E!² � ¤ °¸� � ¨�A � ¨�A � °½� � ¨�A � ¨�A �
^BE�ÇSE�]U^ »�ez]6A � >@] ^�A � Km[w<BE�<BezG¡CYÝ0ez]z[\>�Xª>P] ^�A@E�G\[¡Ccb0>PXªb(ezO�¾
ÇUez]BE�]z[w»,e�Ñ#[w<BE�APEH<BCcb(XYE`A@E0XYeBb(CY[�QP9�Ì1? G,O�eB^BE�X�>�Xc»\e�]BE�E�^ »
CY] CF[\CY>PX=b0e@] ^BCY[¡CYe@]U»�ÑÙezG�[w<BE6ÇUez»¡CY[¡CYe@]Èe�Ñ)[\< E`b�>PZBXYEP9¥òUezG�>PXFX�¾� ìcÏ�� + êVK

  Å � �\ÏDÊ�¤  \¿ Å � Ê >@] ^ £  Å � �wÏzÊ�¤½À ¿ Å � Ê>� Å|f 9 ÛDÊ

Â)<BE�G\E   ¿ >P]U^ÁÀ ¿ >@G¡E1[\< E�½PCYAPEH]�Cc]BCY[¡Cc>�X�ÇSe@»\CF[\CFez]�>@] ^6»\ÇSE0EH^
e�Ñ![\<BE�b�>PZBXYENÂ�9 G�9 [09 [w<BE�»\< CYÇW9uº�<BE�G\E�>PG\EN] E0CY[\<BEHG)ZUez? ] ^ >@G¡Q
b(ez] ^BCY[¡CYe@] »�]BezG=CY]BCY[¡Cc>�Xªb(e@]U^BCF[\CFez] »=ÑÙe@G�[w<BE�[¡EH] »\CFez]W9

�
	5� Â���ÃV��������������Ä�Å�%'�Æ���������� 
Ó�]�Ç Gw>Pb0[¡Ccb(E@KBCF[�O,>�Q�ZUENCc]z[¡E�G\E�»\[¡Cc]B½�[¡e,Â�Cc] ^�ezG�? ]zÂ�CY] ^�[\< E
b0>@ZBXFE�ÑÆG\e@O [\<BE�»w<BCcÇÃ^BE�bd×¼[¡eÁ»wÇUE�E�^Ã? Ç¥>�O,>P] E�?BA@E�G�9�ö�E
»\< e�Â$Cc] [w<BCc»�»\E�b0[¡CYe@]�<Be�ÂÒ[¡e�>P^ >@ÇB[�[w<BE6O�eB^BE�X�>PZSe�APE�[\e
[\>@×�E�[w<BCc»�ÇUez»\»\CYZ CFXYCF[�Q£Cc]z[¡e,>Pb�b(e@?U]@[�9ªö�E�^BE�] eP[¡ENZzQ + Å � Ê3[\< E

XFEH]B½P[w<�ePÑ�[\<BE�CcO,O�EHG\»\E�^6Ç >@G¡[�ePÑ�[\<BE�b�>PZBXYE�>�[�[\CYO�E � 9uÓ�[)CY»
b(XYE�>PGN[w< >�[�[w<BE�^BQB] >@O�Ccb0»NePÑu[w<BE�»¡QB»\[¡EHOîCc»�»¡[\CFXYX3^BEH»\b�G¡CcZUEH^
Z@Q�Å|f�¶Fg�ÊJK�Z ?B[�] e�ÂþÑÙezG �Æ� ì Ï�� + Å � Ê(ê�9�º�< E�ÑÆ>Pb0[�[\< >P[£[\<BE
XFEH]B½P[w<�e�Ñª[\<BENb0>@ZBXFENO,>�Q£bd< >P]B½@E#>@] ^�[w<BE1^ QD]U>PO�CYb�»=XFCc] ×�EH^
[¡e,[\<BCc»)>@G¡EN»¡CcO,ÇBXYQ�E(Ú Ç G\E�»w»¡EH^�ZzQ�O�eB^BCFÑÙQzCc]B½£[w<BE�ZUez? ] ^ >@G¡Q
b(e@]U^BCF[\CFez]¼Å�fB9 fB9 >zÊdKBÂ)<BCYbd<6ZSE�b0e@O�E�»�Ä�ÑÙe@G�>PXFX � � ì Ï�� � ¬�B® ê  Å + Å � Ê>� � Ê�¤ãÏ�¶ Å|f 9 ôBÊ
º�<BE�CY] CF[\CY>PX�b(ez] ^BCY[¡CYe@] »NÅ�f�¶ ÛzÊu]Be�Â�< ePXc^�ÑÙezG ��� ìcÏ�� + Å|ÏzÊ(êV9

Î ÇUez»\»\CYZ XFE�»\[\Gw>�[\E0½PQ�[¡e�»\ePXYAPEN[\<BCc»)]BE�Â O�eB^BE�XçCc»�[¡e£E0Úz¾
Ç G¡EH»\»�[\<BE�b0>@ZBXFE�^BQB] >PO�Ccb0»�e@]�[w<BE�b0e@] »\[\>@]@[�CY]z[¡EHG¡A�>PX�ê Ï���g(ì�K
[\< >@] ×D»)[¡e£[w<BE�bd< >@]B½PE�ePÑ!A�>@G¡Cc>PZBXYE�Ç� ¤ �VÈ + Å � Êd9=º�< E�G¡EH»\?BXY[�¾
CY]B½�E�ØD? >P[¡CYe@] »=b(ez?BXY^�[\<BEH]�ZSE#Cc]z[¡E0½zG\>P[¡EH^,CY]�»\Ç >@b(E)ez]¢ê Ï���g(ì�9
ð�e�Â=E0APEHG0KH[\< E0CcGª] >P[\? G\E3O,>�Q�^BE�ÇSE�]U^�e@]�< e�Â¢ÑÆ>@»¡[ + Å � ÊçA�>PG\CFEH»
Â�CF[w< � 9�òS?UG¡[w<BE�GwO�e@G\EPKH[\<BE3»\[\>@ZBCYXFCY[�Q�ePÑD[w<BE3^BCc»wb0G\E0[¡CYÝ0EH^NE�ØD? >�¾
[¡CYe@] »NO,>�Q�>�Xc»¡e6ZUE�Cc]DõS?BEH] b(EH^¢ZzQ�[\< E�b�>PZBXYE�Â�Cc] ^BCc]B½S9�òUe@G
[\<BEH»¡E=G¡EH>P»\e@] »WÂ=Eu<U>�APE3Ç G\E(ÑÙEHG\G\E�^�>@]BeP[w<BE�G�[¡EHbd< ]BCcØz? EPK�Â)<BCcbd<
Ç G¡EH»¡EHG¡A@E�»�[\<BE�»\[\Gw? b([w? G¡E=e�ÑSE�ØD? >�[\CFez] »=Å|f 9Fg�Êç>@] ^�< >@»![\<BE�>P^D¾
A�>@]z[\>�½@ENe�Ñ!ZSE0Cc]B½£EH>P»\CFEHGu[\e£CYO,ÇBXYE�O�EH]@[�9

8�E0[ + ¬��® ^BE�]Be@[¡E6[\< E6O,>�ÚDCcO�?UOùXFEH]B½P[w< ePÑ#[\< E6b�>PZBXYEPK
»¡e,[\<U>�[ + Å � Ê=O�? »\[)ZUE�[w>P×�EH]�Cc]�ìcÏ�� + ¬��® ê�9�Ó�]`e@? G�>@Ç Ç G\e@>@bd<WK
ÂuENCc]@[\E0½zG\>P[¡ENE�ØD? >P[¡CYe@] »NÅ�f�¶Yg�Êu]BeP[�ez]BXYQ�e@]�ì Ï�� + Å � Ê(ê�KUZ ?B[�ez]
ìcÏ�� + ¬��® ê�9 º�eÈG\E�>PXFCYÝ0EÁb0e@] ^ CF[\CFez]©Å|f�¶ ôDÊdK�ÂuEÁXYE�>�A@E6ÑÆG¡E�E�[\<BE
? Ç ÇSE�G�E�] ^Èe�Ñ�[w<BE6b0>PZ XFE¢ÅÙÑÙe@G � ¤ + ¬�B® Ê�>@] ^ CcO,ÇUez»¡E�[\<BE
ZUez? ] ^ >@G¡Q�b0e@] ^ CF[\CFez]   Å + ¬�B® � � Ê�¤ÊÉ�Å � ÊM�
Â)<BE�G\E¼É©CY»¼>P]Ü? ] ×D]Be�Â)]ãÑÆ? ] b([\CFez]W9îË)ez?B½@< XFQã»wÇSE�>P×zCc]B½UK
>�[�>P]zQ�[\CYO�EPK�[w<BEÃ]BE0Âè»\QD»\[¡EHO
< >@»6e@]BEÃO�e@G\E�?U] ×D]Be�Â)]
Å^É�Å � Ê �Ë��� Ê�>P] ^�e@]BE6O�e@G\E6E�ØD? >�[\CFez]�Å\Å|f�¶ ôDÊ�Â�CY[\<óA�>�Xc?BE�»
CY] ��� >PXY»\eDÊd9�_#? O�EHG¡Ccb0>PX!E0Ú ÇUEHG¡CcO�E�]z[\»N< >�A@E�»w<Be�Â)]Á[w< >�[1CF[
CY»#>P»�EH>P»\Q�[¡e�»\ePXYAPE�>@»�[\< E�Ç G\E0ADCFez? »�O�eB^BE0X|9�Ì�Ñ�b0e@? Gw»¡E@K Â=E
>PG\E#É;] >�XYXFQ�e@]BXYQ�Cc]@[\E�G\E�»\[¡EH^�Cc]   Å � � � ÊJK ÑÙe@G ��� ì Ï�� + Å � Ê(êV9
�
	nÌ ÍXÎ�%'��(¼��Ï\��%'��Ð�ÄÑÐ�Òz%#���!���� ' #���ÔÓ��� &Î������\��(¼��ÄK%
ö¢E�b0>P]ä]Be�Â�ÑÙezG\O�?BXY>P[¡E�[w<BE¼O�CY] CYO�? O [¡CcO�E�^BE0EHÇD¾�[¡e�Â=E�^
APE�< CYb0XFE�b(ez]z[\G\ePXmÇ G¡ezZBXYE�O`9�º�<BE�»¡[w>�[\E1A�>@G¡Cc>PZBXYE�»=>PG\E   K £  K�¡�K
>P] ^ÕÉ,>P] ^�[\<BE�b(ez]@[wG¡e@XzÇU>PGw>PO�E0[\E�Gw»ª>@G¡E £� K � ¬��® KP>P] ^ + 9!º�< E
>�CcOåCc»�[¡e�O�Cc]BCYO�CYÝ0E�[w<BE�[¡e@[\>�X�[¡CcO�E � ¬��® K Â)<BCYXFE�ÇUG¡EH»¡EHG¡ADCc]B½
b(E�G\[\>PCY]`b(ez] »\[\Gw>�Cc]@[w»09

º�<BE�»\[\>P[¡E�EHØD? >�[\CFez] »�Å�fB9Yg�ÊJK�Å�fB9 f@ÊJKm>P]U^ÃÅ|f 9 ÛDÊNÅÆÂ�CY[\<¼[\<BE
>PÇ Ç G\e@ÇUG¡Cc>�[\E#bd< >@]B½PEH»u^BCc»wb0? »w»¡EH^�Cc]�»\E�b0[¡CYe@]`fB9 f@Ê3>PG\E�ADCFE�ÂuEH^
>P»�E�ØD? >PXFCY[�Q�b0e@] »\[\Gw>�Cc]z[\»uÑÙe@G�[w<BE�O�CY]BCcO�CFÝH>�[\CFez]`ÇUG¡ezZBXFEHO`9

ö¢E£>�Xc»\e`b0e@] »\CY^ E�G1CY] E�ØD? >�XYCY[�Q¼b(ez] »¡[wG\>PCY]z[w»#ez]Á[w<BE�»¡[w>�[\E
>P] ^¢b(e@]z[wG¡e@X�A�>PG\CY>@ZBXYE�»�9#ð#E�G\E�>PG\E�»\e@O�E�E(Ú >PO,ÇBXYE�»�91º�< E�É ¾
] >�X)ÇSe@»\CF[\CFez]óe�Ñ#[w<BEÁb0>@ZBXYE6<U>P»,[¡e ZSE0XYe@] ½�[\e¥[\<BE�[w? ZUE¼e�Ñ
G\>@^BCY?U»¾Ö#×!Ø¯Ï6^BE0ÉS]BE�^¥ZzQÙ¨   Å�ªº� �[¬�B® Ê °¼Ú  ÅBªVÊ
¨�ÛÙÖ#×BKçÂ)< E�G\EÚ  Cc»�»\e@O�E�Ç G\E�»wb0G\CYZSE�^¢ÉS] >PX3ÇSe@»\CF[\CFez]W9!ÜDCYO�CYXY>@G�b(ez] »¡[wG\>PCY]z[w»
b0>P]�ZUE`½PCYAPEH]Ãe@]È[\<BE`ÉS]U>�X�»\ÇSE0EH^ ePÑ�[\<BE6b0>@ZBXYEP9 Î)Xc»\eUK�[\e
[\>P×PEÃb0>PG\E�e�Ñ,[\<BEÃG\E0XYCFE0Ñ�ePÑ�[\< E »¡EH>óZSE�^çK�[\<BE¥APEH<BCcb(XYE¥>PX�¾
[¡CY[\? ^BE   � Å|Ï��#ª Ê,<U>P»£[\eÈZUE�>PZSe�APE�> b0E�G\[\>�Cc]ä»\?UG�ÑÆ>@b(EÁ½@CFA@E�]
Z@Q�>ÁÑÆ? ]Ub([¡CYe@]6Ý=9äº�<BCY»£b0e@] »\[\Gw>�Cc]z[�b�>P]óZUE6E(Ú Ç G\E�»w»\E�^ÈZzQÝuÅ  )Þ Å®Ï��#ª Ê>�  \ß Å®Ï��&ªVÊ¡ÊàÛ   � Å|Ï��&ªVÊJ9á âã¹�ãD¸m´ úW³ ¹�üWý!³ ¹�µ3²þµ�ÿ£³��)ú©úåä�·�ýª³ ¹¡µ3²æã
òUe@Gu»¡CcO,ÇBXYCYb0CF[�Q@KzÂ=E#^ CY»wb0? »w»�[w<BE#^ CY»wb0G\E0[\CFÝH>�[¡CYe@],Cc]�»wÇ >@b(E�>@] ^
[¡CcO�E�Â)< E�]`[\<BE�b�>PZBXYE�< >P»�>,b0e@] »\[\>@]@[�XYE�]B½@[\<W9

f



Ì$	�� ç��� '��ÃV�)%#��Ï\��%'��Ð�Ä³��Ä6 &Î������
ö¢E1Ç G\e@ÇSe@»\E)>�»\ÇU>Pb(E#^BCY»wb0G\E0[\CFÝH>�[\CFez]£Z >P»\E�^,ez]£>�A�>PG\CY>P[¡CYe@] >PX
ÑÙe@GwO�?BXc>�[\CFez]¼ePÑ=EHØD? >�[\CFez] »£Å|f 9Fg�Ê1>P] ^óÅ�fB9 f@ÊJ9�:ue@] »\Cc^BE�GN[�Â=e
>PÇ ÇUG¡ezÇ G¡Cc>�[\E�ÑÆ? ]Ub([¡CYe@]�»wÇ >Pb0E�»Rèå>P] ^êé >P] ^¢[\<BE�ÇUG¡ezZBXFEHO`Ä
ÉS] ^WK!ÑÙezG�E�>@bd<�É ÚBE�^ � K   Å�ªº� � Ê � èþ>P]U^ë¡�Å�ªº� � Ê � éî»w? bd<
[\< >P[=ÑÙe@G�>�XYX�¢ � è¯>P] ^íì � é�K

,!-MîFï¿ ¯  ¢ ´F,!�±¯  Å|Ï�� � Ê�¢ Å|ÏzÊ ´ÙîFï¿ ¡   §#¢�§�¤î ï¿ ² - ¢ ´ ² � ¢ Å|ÏzÊ ´¼,�-Mî ï¿ Å *�°�¯� Ê�¢ ´F,!� Å *�°�¯� Ê�¢UÅ®ÏzÊ
>P] ^

g
f î ï¿ñð ¨   § ¨ ß ° g#ò»ì©¤�Ï�¶

Îß»w?DÕ�b(CYE�]z[\XFQ »wO�eze@[\<�»¡e@XY?B[\CFez] ePÑ�[\<BCc»£Ç G\e@ZBXYE�Où»w>�[\CY»¡ÉUEH»
Å|f 9Fg�ÊN>P] ^äÅ�fB9 f@Êd9�ö¢E�½PE0[�>Á^BCc»\b�G¡E�[¡CYÝ�>�[\CFez]�e�Ñ)[\< E�»\E�E�ØD? >�¾
[¡CYe@] »�ZzQ�G\E�ÇBXc>Pb0CY] ½æè�>P]U^�é ZzQ�»¡ezO�E=ÉS] CF[\E=E�XFEHO�E�]z[�»\Ç >@b(EH»è � >P] ^±é � 9!òUezGªb0e@O,Ç >P[¡CcZBCFXYCY[�Q�G¡EH>P»\e@] »�KH[\<BE�E0XYE�O�EH]@[w»!e�Ñ�è �
O�? »\[�ZUE�ePÑ�< CF½z<BE�G�ezG\^BEHG=[\< >@]�[w<Be@»\ENe�Ñ�é � 9

º�e�^BE(ÉS] Eæè � >P] ^Xé � KDÂuE#CY]z[wG¡eB^ ? b0E�>�½zG¡Cc^,e�Ñuê Ï�� + ì;>@] ^
b(ez] »¡Cc^BEHG�ÇBCYE�b0E0Â�Cc»¡E�>�Õ�]BE=>PÇ Ç G\e�ÚBCYO,>P[¡CYe@] »�e�Ñ   >P]U^�¡�9ªº�< E
APEHb([¡ezG\»3e�Ñ!A�>PXY? E�»�>PÇ ÇUG¡e�ÚBCcO�>P[¡Cc]B½   >@] ^©¡Ü>�[=[\<BE�]BeB^BEH»=e�Ñ
[\<BE�½@G\Cc^¼>PG\E�^ E�]Be@[¡E�^�ZzQ�[\<BE,»w>PO�E�XYE0[\[¡EHG\»   >@] ^�¡�9�º�< E
b(ezO�ÇSe@] E�]z[\»#e�Ñ   >@G¡E�b(ezO�ÇU?B[¡EH^¼>�[1E�>@bd<¼]BeB^BE`ÅÆE0Ú b(E�Ç [1>P[� ¤ + KS»\Cc] b(E�CY[�CY»�×z] e�Â)]�[w< >�[   Å + �&ªVÊ�¤ãÏzÊJKSÂ)<BCYXFE�[w<BE�b(ezO�¾
ÇUez]BE�]z[w»�e�Ñ
¡§>PÇ ÇUG¡e�ÚBCcO�>P[¡E�[\< E)[¡EH] »¡CYe@]£>P[�e@]BE#]BeB^BE�e@?B[3e�Ñ
[�ÂueS9�º�<BE,»\Ç >@b(EH»»é � >@] ^�è � >@G¡E,G¡EH»\ÇSE�b0[¡CYAPE�XFQ�G\E(ÑÙE�GwG\E�^�[\e
>P»�a#g�>P] ^`a#g(¾�CY»\e�¾�a=f�ÉS]BCY[¡E�E�XFEHO�E�]z[�»wÇ >Pb0E�»�9=º�<BE�^BCY»wb0G\E0[\E
A�>PG\CY>P[¡CYe@] >PX�ÑÙe@GwO�? XY>P[¡CYe@] G\E�»w?BXY[\»�CY]È[\<BE`ÑÙe@XFXYe�Â�CY] ½¼Cc] ^BE(ÚD¾�Û
^BCº¹;EHG¡EH]@[\CY>PX�¾�>�XY½PEHZ Gw>�Ccb�»\QD»\[¡EHOÒe�Ñ�? ] ×D]Be�Â)]U»   K�À�>P] ^�¡óôõ ôö £  ¤³À÷ £À ´¼ø Å   Ê^ù�¡³¤½ú�Å   ��ÀBÊû Å   Ê�¤�Ï�� Å®ÛU9 ÖzÊ

Â)<BE�G\E¸ú Cc»�>�Xc»\e�>NÑÆ? ] b0[¡CYe@],e�Ñ £� >@] ^ ¯� KD>P]U^ û § Å   Ê�¤ ø Å   ÊJ9
Ì$	5� ç��� '��ÃV�)%#��Ï\��%'��Ð�Ä³��ÄÆ%#��(¼�«uØD? >P[¡CYe@]�Å|Û 9 Ö@Ê�Cc»,CY]z[\E0½@Gw>�[\E�^�CY]ó[\CYO�EÁ? »\CY] ½¥>¥Z >@bd×zÂ=>@G\^
^BCº¹;EHG¡EH]@[\CY>P[¡CYe@]6ÑÙezG\O�?BXc>�ÅÆñ�M1ò�Ê�»wbd<BE�O�E�Å|»¡E�E6ê�gdìÆÊJ9�º�<BE�CY]D¾
[¡E�½@Gw>�[¡CYe@]¥Cc]z[¡EHG¡A�>�X�ê Ï�� �[¬��® ì�Cc»,^BCYAzCc^BEH^ Cc]¼ü � »w? ZBCc]@[\E�G\A�>�Xc»
e�Ñ�b(ez] »\[\>P]z[#XFEH]B½P[w<�² � Å®[\<BE�[¡CcO�E�»\[¡E�Ç;ÊJ918�E0[  �ý KKÀ ý KW>P] ^�¡ ý
ZUE,[w<BE�>PÇ ÇUG¡e�ÚBCcO�>P[¡CYe@] »#e�Ñ   K$ÀSKª>P] ^ê¡æ>P[1[w<BE£[¡CcO�E�»¾þ�² � Kþ�¤¯g\�&¶#¶&¶I��ü � 9�ð#>P»�[\e£ZUE�»\ePXYAPEH^£ÑÙezG�E�>Pbd<�þóôôôôôôôôôôôõ ôôôôôôôôôôôö

  ý ¤½² ��ÿ ý À ý ´�� ����� Þ�� ý
	 �   ý
� �À ý ¤³² ��ÿ ý ÷ � Þ� ú�Å   ý ��À ý Ê °ëø Å   ý Ê ù ¡ ý��
´�� ����� Þ�� ý
	 � À ý
� �û Å  �ý Ê�¤§Ï��

Å®ÛU9 ÐDÊ

Â)<BE�G\E � ý
	 � K ÿ ý K#>P] ^6Ö ý >@G¡E¼b0e@] »\[\>@]z[\»�^BEHÇUEH] ^BCc]B½Èez]§[\< E
»\bd< E�O�E�e@Gw^BEHG0K   ¿ >@] ^�À ¿ >@G¡E�[w<BE=CY]BCY[¡Cc>�XBÇSe@»\CF[\CFez]�>P]U^�»\ÇSE0EH^ \¿ >P] ^íÀ ¿ 9

ö¢E�»w? Ç ÇSe@»\E�[\< >P[�[\<BE�]z?UO�ZSE�G�e�Ñ�[¡CcO�E�»\[¡EHÇ »)Cc»�É ÚBE�^`[\eü � Kª»¡e6[\<U>�[N[¡e�O�CY] CYO�CYÝ0E,[\<BE,[\eP[\>PX�[¡CcO�E£e�Ñu[w<BE£O,>P]BEH?BAPEHG�[¬�B® ¤6ü � ² � K ez]BE�< >P»)[¡e£O�CY]BCcO�CFÝ�E�[\<BE�A�>PXY?BE�ePÑ�² � 9
� �¼�)³ ¹��$¹¡üWý!³B¹¡µ3²Ò³Bú�¸���²#¹Bä�·)úåã
Ó�]¼[w<BCY»�»\E�b0[¡CYe@]WK�ÂuE,^BE�] eP[¡E£ZzQ��¼¤åÅ�������Ê �¼� � [\<BE£A@E�b(¾
[¡e@G,ePÑ1A�>@G¡Cc>PZBXYE�»,[\e¥e@ÇB[\CYO�CYÝ0EP9ãÓ�[£CY»,ÑÙezG\O�EH^ÈePÑ1[w<BEÁ»¡[w>�[\E
A�>@G¡Cc>PZ XFEH»�� ¤ÔÅ   � £  ��¡¸�kÉmÊ ������� >@] ^Èb0e@]z[\G\ePXuA�>@G¡Cc>PZ XFEH»� ¤¿Å £� �k² � � + Ê �6� � ���� 9�º�<BEH]WK�E�ØD? >�[\CFez] »£Å|Û�¶ ÐzÊNb�>P]¥ZUE
Â)G¡CY[¡[\E�] � � Å
�mÊ ¤©ÏUKSÂ)< E�G\E � � Cc»#»\e@O�E�]Bez]BXYCY]BEH>PG�ÑÆ?U] b([\CFez]
ÑÆG¡ezO � � [¡e ��� � 9ÙÜzCcO�CFXc>PG\XFQ@K�[\<BE6Cc]BE�ØD? >PXFCY[�QÃb(ez] »¡[wG\>PCY]z[w»
>Pb([\CY] ½£e@]`[\<BE�»¡[w>�[¡E�>@] ^6b(ez]@[wG¡e@XWA�>PG\CY>@ZBXFEH»)b0>@]6ZUE�Â)G\CF[\[¡EH]�"! Å#�mÊ»ÛãÏUKUÑÙezG�»\e@O�E�ÑÆ?U] b([\CFez] �"! Ä � �%$ ����& 9#ö§CF[w<�[\< CY»
]BeP[w>�[¡CYe@]çKB[\<BE�ezÇB[¡CcO�CFÝH>�[¡CYe@]6Ç G\e@Z XFEHOåb0>@]�ZSE�Â)G¡CY[¡[\E�]óõ ö O�CY]�'!Å#�mÊ� � Å#�mÊ�¤ãÏ� ! Å
�WÊÔÛóÏ�� ÅÆôS9 ë@Ê

Â)<BE�G\EN[\<BE�b�G¡CY[¡EHG¡CYe@]�CY»�»\CcO�Ç XFQ('!Å
�mÊ�¤³² � 9
º�<BCY»uÇ G\e@ZBXYE�OæCY»3ÉSGw»¡[3[\Gw>P] »¡ÑÙe@GwO�E�^,Cc]£>�b0>@]Be@] CYb�>�XBÑÙezG\O

Z@Q�Cc]@[wG¡eB^ ?Ub(Cc]B½Á»¡Xc>Pbd×¼A�>PG\CY>@ZBXFEH» �!�³����& >@] ^¥ZzQ¢Â)G\CF[\CY] ½
[\<BE�Cc]BE�ØD? >PXFCY[�Q�b0e@] »\[\Gw>�Cc]z[\»�>P» � ! Å
�WÊ ´Ñ� ¤§Ï,>P]U^ �*) ÏU9!Ó�[
CY»�×D]Be�Â)]¢[\< >P[NC�Ñ��ÃCY»�>6G\E0½z?BXY>@G#»\ePXc?B[\CFez]WKç[\< E�G\E�E0ÚBCY»\[�8ª>�¾
½@Gw>P]B½@E�O�? XF[\CYÇBXYCYE�Gw»,+ � �¼���� >P] ^-+ ! �¼��� & >@»\»\eBb(Cc>�[\E�^
Â�CF[w<�[w<BE�b(ez] »\[\Gw>�Cc]@[w»=e�Ñ�ÅÆô�¶VëPÊdK »\?Ubd<�[w< >�[�[w<BE�G\E�<BePXc^ »óôôôôõ ôôôôö

./'!Å
�WÊ ´10 � Å#�mÊ^ù�+ � ´10 ! Å
�WÊ�ù2+ ! ¤ãÏ3 + ! ¤ãÏ� � Å
�mÊ�¤�Ï� ! Å
�WÊ ´Ù� ¤ãÏ
Å � �4+ ! Ê ) Ï��

ÅÆôS9 iDÊ

Â)<BE�G\E 0 � Å#�mÊ!¤ � § � Å
�WÊ�CY»�[\<BE , �65 ü Tz>Pb0e@ZBCc>P]�e�ÑN[\<BE
E�ØD? >�XYCY[�Q`b0e@] »\[\Gw>�Cc]z[\»�K 0 ! Å
�WÊÔ¤ � §! Å#�mÊJKW>@] ^ 3 CY»�[\<BE�^BCY>P½PeP¾
] >�X�O,>�[wG¡CFÚ�ÑÙe@GwO�E�^¢Â�CF[w<¼[w<BE£b(ezO�ÇSe@] E�]z[\»NePÑ � 9�º�<BE�ÉSGw»\[
E�ØD? >�[\CFez]`CY]�ÅÆô�¶ iDÊuCY»�b(e@]zA@E�]BCYE�]z[¡XYQ�Â)G\CF[\[¡EH](.87:9�Å
����+mÊà¤ãÏ K
Â)<BE�G\E*9�Å#�å�4+;Ê¸¤;'!Å
�mÊ ´ +�ù � Å
�mÊ)Cc»)[\< E�8ª>P½@Gw>P]B½@CY>@]`e�Ñ�[\<BE
Ç G¡ezZBXYE�O`K<+�¤ Å�+ � ��+ ! ÊJKU>@] ^ � ¤¯Å � � � � ! ÊJ9Üze�¾�b0>PXFXYE�^>=@?�ACBEDGFIHKJML<DGFON�PGN<FQACN2R4DG?/ACN<STR ?�A
PG?,=UPGACN<S�B/R SWVXHPYJGZ1»\ePXYAPE#>@Ç Ç G\e�ÚBCYO,>�[\E0XYQ�>�ÇUEHG¡[w? GwZUEH^�APEHG\»\CYe@],e�Ñª[\<BE1e@ÇB[\C�¾
O�>PXFCY[�Q�»\QB»¡[\E�OîÅ®ô�¶ izÊdK ] >PO�E0XYQóôôôôõ ôôôôö

.87:9�Å
����+mÊ�¤�Ï3 + ! ¤\[^]� � Å
�WÊ�¤�Ï� ! Å#�mÊ ´Ù� ¤ãÏ
Å � ��+ ! ÊÔØóÏ��

ÅÆôS9 hDÊ

ÑÙe@G£>�»¡EHØz? E�] b0E`ePÑ1ÇSE�G\[\? GwZ >P[¡CYe@]ÈÇU>PGw>PO�E0[\E�Gw»�[ Ø¿Ï¢b0e@]D¾
APE�G\½PCc]B½`[¡e6Ý0EHG¡eS9�Ó�]óÅ®ô�¶ hzÊJK_]Á¤ßÅ¡g�ª#ª&ª0g�Ê ù CY»N[w<BE£APEHb([¡ezG1e�Ñ
>�XYX e@]BEH»09�º�<BE�>@^BA�>P]z[\>P½PE�e�Ñm[\< CY»u>PÇ Ç G\e@>@bd<�Cc»�[w< >�[)Å®ô�¶ hzÊdK@>P»
e@Ç ÇSe@»\E�^`[¡e�Å®ô�¶ izÊdKUCc»)>£»¡E�[)e�Ñ�E�ØD? >PXFCY[¡CYE�»�ÅÆ[\< E�ÇUez»¡CY[¡CYAPE�b0e@]D¾
»¡[wG\>PCY]z[\»)e@]�Å � ��+ ! Ê�>PG\E�CY]�ÑÆ>@b([)EH>P»\CFEHG�[¡e�< >@] ^BXYE�[\< >@]6]Be@]D¾
]BE0½z>�[¡CYADCF[�Q�b0e@] »\[\Gw>�Cc]z[\»dÊJKzÂ�CF[w<Be@? [=[w<BENb(e@O�ZBCc] >�[\e@G\CY>PX;Ç G\e@ZB¾
XFEHOèe�Ñ�^BE�[¡E�GwO�CY] CY]B½�Â)<BCcbd<Ãe�Ñ#[\<BE`A�>PG\CY>@ZBXFEH» � ý e@G/+ ý < >P»[¡e�A�>P]BCc»w<WK!>@] ^�Â�CF[w<Ã>6_�E�Â�[¡e@]¥»\[¡EHÇ¥[\< >P[�CY»�Â=E0XYX3^BE0ÉS]BEH^
CY]6[w<BE�]BE0CY½@<DZSe@Gw<BeDeB^�ePÑ�>£G\E0½z?BXc>PG�»¡e@XY? [¡CYe@]W9�Ì1]�[w<BE�eP[w<BE�G

Û



< >P]U^WKS»\E0A@E�Gw>�X�]Bez]BXYCY]BEH>PG)»\QB»¡[\E�O,»)ePÑ�[\< >P[�[�QBÇUE�< >�APE�[\e�ZSE
»¡e@XFA@E�^W9ÜzePXYADCY]B½ÒÅ®ô�¶ hzÊ¥>@Ç Ç G\e�ÚBCYO,>�[\E0XYQ G\E�ØD?BCcG¡EH» »¡ezÇ <BCc»¡[\CYb�>�[\E�^
]D? O�E�G\CYb�>�X�[\E�bd< ] CYØD?BEH»0K�Â)<BCcbd<åÂ=E�ZUG¡CYE(õUQå^ E�»wb0G\CYZSE Å|»¡E�E
ê Û�ì�ÑÙezG¥O�ezG¡Eä^BE�[\>�CYXc»JÊd9.º�<BEäZ >P»\CYb�Cc^BE�>�CY»�[\eÜb0e@O,Ç ?B[\E
>P]î>@Ç Ç G\e@Ç G\Cc>�[¡E¯>@Ç Ç G\e�ÚBCYO,>�[\CFez] e�Ñ [w<BEæ_#E0Â�[\e@]é^ CYG\E�b(¾
[¡CYe@]�>P»w»¡eBb(Cc>�[\E�^§Â�CY[\< ÅÆô�¶ hDÊJ9þº�<BE�Xc>�[¡[\E�G`Cc»�[w<BEÃ»¡e@XY? [¡CYe@]²±¤©Å^²:����² � ��²X+ � ��²X+ ! Ê�e�Ñ�[\< E�XYCY]BEH>PG1»¡QB»\[¡EHOéÅ®ÂuE�^ G¡ezÇ�[\< E
ÑÆ? ] b0[¡CYe@]6^BE�ÇSE�]U^BE�] b0CFEH»�ÑÙe@G�»\CcO�Ç XFCcb(CY[�QUÊJÄ`acb�de�egf G h�i jkhlimG n m o�p<q G rh j G G Gh m r G G

stu`a6v�wv xv y jvYy m
st{z}|~`a b e fy m |�� o pUq��� j� m�� x

st��
Â)<BE�G\E>� ! Cc»�[\< E¼^BCc>�½Pez] >�X#O�>P[\G\C�ÚóÑÙe@GwO�E�^óÂ�CY[\<§[w<BEÁE0XYE(¾
O�E�]z[\»�e�Ñc+ ! 9¼ÜDCY] b0E�[w<BE6O�>P[\G\C�Ú >@ZUe�A@E�? »\E�»�[\<BE`ð�EH»\»\Cc>P]
e�Ñ�[\<BE£8!>�½zG\>@]B½PCc>P]-. ß7g7 9#K!»\E�b0e@] ^¥^BEHG¡CYA�>�[¡CYAPEH»Ne�Ñ�'È>@] ^ �
O�? »\[�ZUE�b0e@O,Ç ?B[\E�^�e@G�>@Ç Ç G\e�ÚBCYO,>�[\E�^W9�Ó�]¢e@? G�>PXF½@e@G\CF[w< O`K
e@]BXYQ�ð#E�»w»¡Cc>P]D¾�APEHb([\e@G=Ç G¡eB^ ?Ub([\»NÅ�. ß7Y7 9�Ê|À`>PG\E1G\E�ØD?BCcG\E�^W9

:uXFez»¡E,[¡eÁ>6»\ePXc?B[¡CYe@]�ePÑ1Å®ô�¶ hzÊJKª_�E�Â�[¡e@]çí »�^ CYG\E�b0[¡CYe@]·²�CY»
APEHG¡Q¥E(Õ�b0CFEH]@[�K=ZU?B[,ÑÆ>PG£>�Â�>�Q¥CF[£O,>�QÈZSE`Cc] >@^BE�ØD? >P[¡EP9äºªe
CYO,Ç G\e�APER²UKUCF[w»�b(e@O,ÇSe@]BEH]z[=Cc]�[\<BE�»wÇ >Pb0E1[w>P]B½@E�]z[=[¡e£>,b(e@]B¾
»¡[wG\>PCY]z[�O,>P]BCFÑÙePXc^�Cc»�>PÇUÇ G¡ez>Pbd<BEH^�ZzQ�»\ePXYAzCc]B½N>NG¡EH^ ? b(EH^�ÑÙezG\O
e�Ñ=[\<BE£XYCY] E�>PG�»\QB»¡[\E�Oî>@ZUe�A@E�ZzQ¢[\Gw? ] b0>P[¡EH^¢b0e@]�À¡?B½z>�[\E�½zG\>�¾
^BCYE�]z[,CF[\E�Gw>�[¡CYe@]U»09óºªGw? ] b�>�[¡CYe@]ÈeBb0b0?UG\»,ez]È»\E0APEHG\>PX�b(CcG\b�? O�¾
»¡[w>P] b0E�»�K�Z ?B[�b0E�G\[\>PCY]BXYQ¥ZUE0ÑÙe@G\E�[\< E�ÇSe@»w»¡CcZBXYE�]Bez] b(ez]@A@E(ÚBCY[�Q
e�Ñ![\<BE�Ç G\e@Z XFEHOÒCY»�^BE0[\E�b([\E�^W9

º�<BEÃ>PZSe�APE¢»\[\Gw>�[\E0½@Q�< >P»6>ó»¡EHb(e@]U^ã>P^ A�>@]z[\>�½@EP9þº�< E
O�eD^ C�ÉUEH^,_�E�Â�[¡e@]£^ CYG\E�b0[¡CYe@]��²�Cc»3>�^ E�»wb(E�]z[�^BCcG\E�b([\CFez],e�ÑW[\< E
O�E�G\CF[=ÑÆ? ] b0[¡CYe@]`Cc]�[w<BE�A�>PG\CY>@ZBXYE�¢�¤¯Å
��� � ��+ � �4+ ! Ê
� Å^¢DÊ�¤�'!Å#�mÊ ° [ � &� ý � Þ XYeP½ � ý ´ + ù ! � ! Å
�mÊ ° [ � &� ý � Þ XFe@½UÅ�+ ý � ý Ê´��2���I� � Å
�WÊ ��´1�<!U�>� ! Å
�WÊ ´Ù��� ¶

òUezG=À¡? ^BCcb(CYe@? »�ÇSe@»\CY[¡CYAPE£A�>�Xc?BE�»NePÑ � � >P] ^ � ! K�>P^ >@ÇB[¡EH^¢ZzQ
[\<BEN>�XY½PezG¡CY[\<UO�Kz[\< EN»\ePXc?B[\CFez] »3ePÑ3ÅÆô�¶ hDÊ�>@G¡E1O�CY]BCcO�CFÝ�E�Gw»3ePÑ �
ÅÆE0ÚB>@b([,ÇUEH] >�XY[�QÈÇ G\e@ÇSE�G\[�QUÊJ9Èº�< E�G\E(ÑÙe@G\E`CF[£O,>P×PE�»,»¡EH] »\E�[\e
ÑÙe@Gwb(E�[\< E)^BE�b�G¡EH>P»\E=ePÑ � >�XYe@]B½N[w<BE�^BCcG¡EHb([\CFez]��²SKPÂ)<BCcbd<�½PCYAPEH»
>�»\[¡E�ÇB¾�»\CFÝ�E��³ØÜÏ 91º�<BE�]WK$¢�CY»1? Ç;^ >�[\E�^¢Z@Q�¢��Ù¤ ¢ ´ ���²U9
ñ�Q`[w<BCc»�[\E�bd< ]BCcØD?BEPKmez]BE�b�>P]6ÑÙezG\b0E�[\< E�b(ez]zAPE�G\½PEH] b(E�ePÑ3[\< E
CF[\E�Gw>�[\E�»uÑÆG¡ezOþG\E�O�eP[\E�»¡[w>PG\[¡Cc]B½�ÇSePCc]z[\»�9

� �©·æ�$úç´S¹¡¸mý�û�úl�z��úç´S¹B�$ú�²u³�ã
Ó�]1[\<BE�E0Ú ÇUEHG¡CcO�E�]z[\»�K�ÂuE�>@»\»w? O�E�[\< >P[çCc]�>�Ç G¡ez»\ÇSE�b0[¡Cc]B½)b0>@O�¾
Ç >�CY½@]�>�G\E�b0[\>P] ½@?BXc>PG�»w? Z »\E�>�>PG\E�>1Cc»�E0ÚBÇ XFezG¡EH^�G\e�Â)»�ZzQ�G\e�Â)»
Â�CF[w<�[w<BE�b0>PZ XFE0¾|A@E�<BCcb(XYE�»\QD»\[¡EHOâCY]�»¡[\E�>@^BQ�»¡[w>�[\EP9�ö�<BE�]�[\< E
APEH<BCYb0XFE�XYE�>�A@E�»�>£G\e�Â�K CY[)CY»#^BE�»\CcG¡EH^�[w< >�[�CF[#E�]z[¡EHG\»�[w<BE�]BE0ÚB[
G¡e�Â >@»)ÑÆ>@»¡[N>P»1ÇUez»\»\CcZBXFE@91º�< E�>PCYO Cc»�[w<BE�G\E(ÑÙezG¡E�[¡e6O,>P×�E�>
Þ)¾�[\? Gw]6Cc]Á>�O�CY] CYO�? O�[¡CcO�E@9)º�<BCc»#Ç G\e@Z XFEHOßb�>P]�ZSE�»¡E�[�Cc]
[\<BE1ÑÆGw>PO�E0Â=e@Gw×,Cc]@[wG¡eB^ ?Ub(E�^�Cc]�[w<BE�Ç G\E0ADCYe@? »�»\E�b0[¡CYe@] »�9

ð�E�G\E�>PG\Eä[\<BE�^ >�[w>�ePÑ`[w<BE�E0ÚBÇSE�G\CcO�EH]z[\»�9 º�<BE�^BCc»�¾
[\>@] b(E�ZSE0[�Â=E0EH]Ã[�Â=e¢»w? b0b0E�»w»¡CYAPE�G\e�Â)»�Cc»�ÖPÏPÏÁO`9�º�<BE�A@E�»¡¾
»¡E�Xª< >@»�>�]Be@O�Cc] >�X!»\ÇSE0EH^�e�Ñ)g�OE��»0KSÂ)<BCcbd<ÁO�? »\[#ZSE�O,>PCY]D¾
[\>PCY]BEH^âZUE�[�ÂuE�E�]âÏ 9 ÖÜ>P] ^�gP9 ÖÜO���»�9 º�<BE�b0>@ZBXFE§Â=E0CY½@<U»,�- ¤�Ï 9 hPiPÐ�×z½X��O�KUCY[)< >@»)>£]Be@O�Cc] >�Xª>P] ^`O,>�ÚBCYO,>PXçXFEH]B½P[w<
e�ÑçôzÏPÏPÏ�OÒ>P] ^�ÖPÏPÏ@Ï�OÒG¡EH»\ÇSE�b0[¡CYAPE�XFQ@Kz>@] ^£CY[=b�>P]�ZSE#Â=e@?U] ^
>P] ^$? ]zÂ=e@? ] ^$>�[äg§O���»¥>�[ O�ez»¡[�9 º�< EóA@E�<BCcb(XYE§O,>P»w»

CY» , � ¤ gHÖ�Ï@Ï�×z½S9 º�<BE�^UG\>P½Üb0ezE0Õ�b(CYE�]z[\» � � K � � K � � K
>P] ^ � � >@G¡E¥EH»¡[\CYO,>�[\E�^©ZzQ�[\< EÃÑÙe@GwO�?BXc>�E � � ¤���� û � È fDK� � ¤\��� û � È fDK � � ¤�� 3 � û È fBK >P] ^ � � ¤\� 3 � û È f�Å
�;Ä�Â=>�¾
[¡E�G1O,>P»w»#ÇSE�G1? ]BCY[1APePXc? O�EPK���Ä�b�>PZBXYE�^ CY>@O�E�[¡EHG0K 3 � Ä�<Be@G\CF¾
Ý0e@]z[w>�Xçb0G\e@»w»¡¾�»\E�b0[¡CYe@]�>@G¡EH> K 3 � Ä�APE�G\[¡Ccb0>PXWb0G\e@»w»�¾�»¡EHb([\CFez]�>PG\E�>UK
>P] ^ û � ¤¯f�¶ Û K û � ¤ û ��È g�Ï@Ï K û >@G¡E�EHO�Ç CYG\CYb�>�X!^ G\>P½�b(eDE(Ñ ¾
ÉSb(CYE�]z[\»dÊJ9�ö�E�[¡eDez× �I� ¤ãfPÛ�×z½���O ß K �>� ¤�ÏU9 fPÛ�×z½���O ß KU>@] ^� � ¤ � � ¤�Ö�ÏPÏ�×z½X��O�9

º�e�>@] >�XYQDÝ0E�[w<BCc»#»\CF[w? >�[\CFez]Á>P]U^6[\<BE,ÇUez»\»\CcZBCFXYCY[¡CYE�»)ePÑ�[\<BE
e@ÇB[\CYO�CYÝ�>�[\CFez]�>�XY½PezG¡CY[\<UO�K@ÂuE1< >�APE#^BE0A@E0XYe@ÇSE�^£>�»\e�ÑÙ[�Â�>PG\E�Cc]
ï¼>�[\XY>@ZW9ªòSe@G�[w<BE)G¡EH»\? XF[w»�ZUE�XFe�Â�K�[w<BE)^BCc»\b�G¡E�[¡CYÝ�>P[¡CYe@]�Cc»�O,>P^ E
? »¡Cc]B½Ái6EHØz? CY^BCc»\[\>P]z[�ÇSePCc]z[\»�Cc]Ã»wÇ >Pb0E`ÅÆÑÙe@G�[\<BE�ÇSe@»\CF[\CFez]   Ê
>P] ^,g�Ö=[¡CcO�EH»¡[\E�Ç »�9�:uezO,Ç >PG\E�^1[¡e�[\<BE=»¡[\E�>P^ Q#»\[\>�[\E3»\ePXc?B[¡CYe@]WK
Â)<BCYbd<�b0>P]�ZUE=b(e@O,Ç ? [¡E�^�APE�G\QN>Pb0b�? Gw>�[¡E�XFQNZzQ#Cc]z[¡E�½@Gw>�[¡Cc]B½�>@]
e@Gw^BCY]U>PG\Q#^BCº¹;EHG¡EH]z[¡Cc>�XPEHØD? >�[\CFez]WK�[\<BCc»ª^ CY»wb0G\E0[\CFÝH>�[¡CYe@]NCc]�»wÇ >Pb0E
½PCYAPE�»�>�XcG¡EH>P^BQ�>ÁG\>P[\<BEHG�½PeDeB^¥>PÇ ÇUG¡e�ÚBCcO�>P[¡CYe@]W9`òUezG�E0ÚB>@O�¾
ÇBXFE@KWÑÙe@GN>`b0>@ZBXFE�ô@Ï@ÏPÏ�O¿XFez]B½6>�[�g�O���»�KW[\< E�EHG\G\e@G#e@]¼[\<BE
ÇUez»¡CY[¡CYe@]`e�Ñ![\<BE�A@E�<BCcb(XYENCY»�h�O`9

º�<BE�b(ez] »\[\Gw>�Cc]@[w»�>�[�[w<BE�EH] ^,e�ÑW[w<BE)Þ)¾�[\?UG\]£G\E�ØD?BCcG¡E�[w< >�[
[\<BE�b0>PZ XFE�ZUE�CY]Á>�[\? ZSE�ePÑ3»\ÇSE�b0C�ÉSE�^ÁGw>P^BCc? »æÖ × >PG\e@?U] ^6[\<BE
»¡[\E�>P^ Q�»\[\>P[¡E�ÇSe@»\CF[\CFez]Ã>P] ^¥[w< >�[�[\<BE�APE�XFeBb(CY[�Q¢ZSE�ZSE0[�Â=E0EH]
Ï 9 h�>@] ^ g@9Fg,O���»�9�ö�E,<U>�APE�b0e@O,Ç >@G¡EH^Á[\< E�ezÇB[¡CcO,>�X�[¡CcO�E�»
ÑÙe@G�A�>�Xc?BE�»�ePÑ�Ö × Gw>P] ½PCc]B½�ZSE0[�Â=E0EH]¼g�Oþ>P] ^�g�Ï@Ï�Oß>P] ^�ÑÙe@G
É ÚBE�^�ezG)A�>PG\CY>@ZBXYE�XFEH]B½P[w<¼b�>PZBXYE�»�9�º�<BE,G¡EH»\? XF[w»�>PG\E�½@CFA@E�]6Cc]
[\<BENÉU½z? G\ENZSE0XYe�Â�9

0 10 20 30 40 50 60 70 80 90 100
4000

5000

6000

7000

8000

9000

10000

11000

12000

VARIABLE LENGTH

CONSTANT LENGTH

OPTIMAL TIME (IN S.) W.R.T. FINAL POSITION ACCURACY (IN M.)

_�eP[6»w? G\ÇUG¡Cc»¡Cc]B½@XFQ@K�O�e@G\E�Ç G\E�b0CY»\E¼[w<BE�ÉS] >PXNÇSe@»\CY[¡CYe@]ãO�? »\[
ZUE@K;O�e@G\E�[¡CcO�E�[w<BE�O,>P]BEH?BAPEHG�[\>@×�EH»0K;>P] ^6[w<BE�^BEHÇUEH] ^BE�]Ub(Q
CY»�O�e@] eP[¡ez]BEP9�º�<BEN[\CYO�ENe�Ñ![\<BENÞ)¾�[\?UG\]�CY»�>PXY»\e�XFez]B½PEHG3ÑÙezG�>
b(e@]U»¡[w>P]z[NXFEH]B½P[w<¢b�>PZBXYEPK�»\Cc] b(E,[\< E�G\E£CY»Nez]BE£^BE0½zG¡E�E�ePÑ3ÑÆG\E0E(¾
^Be@O XFEH»\»�[\< >@]�ÑÙe@G�A�>PG\Cc>PZBXYE£XFEH]B½P[w<Ãb0>@ZBXFEH»096Î�b�b(ezG\^BCc]B½�[\e
[\<BE£ÉS½@? G\EPK![\<BE�ÇUez»\»\CYZ CFXYCF[�Q�[¡e¼Â�CY] ^¥[w<BE�b�>PZBXYE�^ ? G\Cc]B½�[\<BE
O�>@]BE�? APE�G�CY»#>�XYXª[w<BE�O�ezG¡E�ZSE�]BE0ÉSb(Cc>�X!Â)<BEH]Á<BCY½@<ÁÇ G\E�b0CY»\CYe@]
CY»�G\E�ØD?BCcG¡EH^�ez]�[w<BE1ÉS] >�XçÇSe@»\CY[¡CYe@]W9�òUezG�E(Ú >PO,ÇBXYEPKzÑÙezG�>�Ç G\E(¾
b(Cc»¡CYe@]�e�ÑugNO`K ô@Ï/ $e�Ñ![\<BEN[\CYO�E�Cc»=»w>�APEH^�Â)<BEH]�[w<BE�XFEH]B½P[w<
e�Ñ�[\<BE�b�>PZBXYE�O�>�Q�A�>@G¡Q@9

Ó�]¼[w<BE�ÑÙePXYXFe�Â�Cc]B½`[¡E�»\[\»�K�[w<BE�ÉS] >PX�ÇUez»¡CY[¡CYe@]¢[¡e@XFEHG\>@] b(E�CY»Ö × ¤äôzÏ1O`K@[\< >P[�CY»�[\e�»\>�Q�g� ÜePÑ;[w<BE�b0>@ZBXYE�] e@O�CY]U>�X XYE�]B½@[\<W9
ö¢E�G¡EHÇ G¡EH»¡EH]z[0K�e@]ó[\< E¼XYE(ÑÙ[�>@] ^äe@]ä[w<BE¼G\CF½z<z[�e�Ñ�[\< E�ÉU½�¾
? G¡EÁZSE0XYe�Â�K�[\<BE¼e@ÇB[\CYO,>�X#APEH»\»\E0XF¾�b�>PZBXYE(¾�APEH<BCcb(XYE�[\Gw>�À�EHb([\e@G\CFEH»
CY]6[w<BE�>PZU»¡EH] b(ENe@G�Ç G¡EH»¡EH] b(E�ePÑ�>£»\E�>£ZSE�^�G\E0XYCYE(Ñ�9uº�< E�e@ÇB[\C�¾
O�>PX�[\Gw>�À�EHb([¡ezG¡CYE�»1>PG\E£»¡E�E�]ÁÑÆG¡ezOî>PZSe�APE@9�º�<BE�Q¼b(ezG\G\E�»wÇUez] ^
[¡e�»\ePXc?B[¡CYe@] »�[\e�[\<BE�ezÇB[¡CcO,>�XYCF[�Q�»¡QB»\[¡EHOÒÅÆôS9 iDÊJ9�º�<BE�ÉU½@?UG¡E�Cc]

ô



[\<BE�O�Cc^ ^BXYE1Cc»=[\<BE�»\ePXc?B[¡CYe@]�e�Ñ=ÅÆôU9 hzÊ�Â�CY[\<`[\<BE�ÇSE�G\[\? GwZ >P[¡CYe@]
Ç >PGw>PO�E�[¡E�G�[�¤©gHÏM¡P9

º�<BE6G¡EH»\ÇSE�b0[¡CYAPE�ezÇB[¡CcO,>�X�[¡CcO�E�»,>PG\E`Ö@ÖPfPÏÁ»0K�g�ÏPizf�ÏÁ»�K3>@] ^
iPÛzÖ�Ï£»�9�ö�E�»w<Be�Â ZUE�XFe�Â�KSÑÆG¡ezO�[¡e@ÇÁ[¡e�ZSeP[\[¡ezO�Km[w<BE�»\E�[wG\>�¾
À�E�b0[¡e@G\CYE�»�»¡E�E�]�ÑÆG\e@OÒ[w<BE�XFE0ÑÙ[)< >P]U^`»\Cc^BEP9

Ì1]BE�b0>@]�ezZ »\E�G\APE`[\< >P[£[\<BE¼] E0E�^ó[\e >�APePCc^ [w<BEÁ? ] ^ E�G\Â=>�¾
[¡EHG�e@Z »\[\>@b(XYE�G\E�»w?BXF[w»�Cc]£APEHG¡Q�^BC ¹mE�G\E�]z[�ezÇB[¡CcO,>�XS[\Gw>�À�E�b0[¡ezG¡CYE�»�9
º�<BE�»\E�ÇBCcb([w? G\E�»�>PXY»\eÁ<BCY½@<BXYCY½@<z[�[\< E�ÑÆ>Pb0[�[w< >�[�»\ePXc?B[\CFez] »�[\e
ÅÆôS9 hDÊ3O,>�Q�A�>@G¡Q�»\CF½z]BCFÉSb0>@]@[\XFQ�Â)<BE�]¢[¥^BE�b�G¡EH>P»\E�»=[¡e,Ý0EHG¡eS9

º�<BCY»�CY»�b(e@]BÉSG\O�EH^`ZzQ`[\<BE�ÉU½@? G\E�»�< E�G\E�>�ÑÙ[\E�G�K Â)<BCcbd<�>PG\E
>�XYX�G¡E�XY>P[¡EH^¢[\e�[\<BE£[\E�»\[�Â�CY[\<�e@Z »\[\>@b(XYEP9�º�< E0Q¢»w? b�b(E�»w»\CFA@E0XYQ
^BE�Ç CYb0[0K�Â�CY[\<�[w<BE0CcG!ZUez? ] ^ »�K�[\<BE�^BCc»¡[w>P] b0EuZSE0[�Â=E0EH]�[\< E=b�>PZBXYE
]BeB^BE�»�>@] ^�[w<BE0CcG�Ç G\E�»wb0G\CYZSE�^�ÇUez»¡CY[¡CYe@]çK�[\<BE�A@E�»w»¡E�XD»wÇSE0E�^çKP[\< E
b0>@ZBXFE�Â�Cc] ^BCc]B½`»\ÇSE0EH^WK;>@] ^6[\< E�b0>@ZBXFE�XFEH]B½P[w<WKUÑÙezG�»\ePXc?B[¡CYe@]U»
[¡e�ÅÆôU9 hzÊmÂ�CF[w<*[�¤ gHÏM¡)Å|^ >P»w<BE�^�XFCc]BE�Ê�>P]U^£[!¤ãÏ�Å|»¡e@XFCc^�XYCY] E�ÊJ9
º�<BE�Xc>P»\[�[�Âue¢ÇBCYb0[\? G\E�»�½PCYAPE�[w<BE�[¡e�Â�É;»\<Ã^BEHÇB[\<äÅ®[¡ezÇÃXFCc]BE�Ê
>P] ^�[w<BE#G\E0XYCFE0Ñ;ePÑW[\<BE1»¡EH>�ZUEH^£>�XYe@]B½�CY[\»3[\Gw>�À�E�b0[¡ezG¡Q�Å®ZSeP[¡[\e@O
XFCc]BE�ÊJKBÑÙezG�[!¤ g�ÏM¡,Å®e@]`[\<BE�XYE(ÑÙ[dÊ�>P]U^¤[�¤�Ï`Å®e@]�[\<BE�G\CF½z<z[JÊJ9

0 500 1000 1500 2000 2500 3000 3500 4000
0

5

10

15

20

25

30

35

40

45

50

CABLE FINAL POSITIONCABLE FINAL POSITION

0 5 10 15
0

0.5

1

1.5

2

VESSEL SPEEDVESSEL SPEED

0 5 10 15
−1.5

−1

−0.5

0

0.5

1

1.5

CABLE WINDING SPEEDCABLE WINDING SPEED

0 5 10 15
−1000

0

1000

2000

3000

4000

5000

6000

CABLE LENGTHCABLE LENGTH

0 5 10 15
−6000

−5000

−4000

−3000

−2000

−1000

0

VEHICLE DEPTH

0 5 10 15
−6000

−5000

−4000

−3000

−2000

−1000

0

VEHICLE DEPTH

Ö



Ì1Z »\E�G\APE�[\<U>�[�[w<BE�»\E¢b0e@] »\[\Gw>�Cc]z[\»�>PG\EÁCY]U>Pb([\CFA@EÁÂ)<BEH]~[ CY»
ÇUez»¡CY[¡CYAPE@9 º�<BCc»�O,>@×�E�»�[\<BE¥ÇSE�G\[\? GwZUEH^§e@Ç [¡CcO�>PXFCY[�Q§b(ez] ^BCF¾
[¡CYe@] »#ÅÆôS9 hDÊ�EH>P»\CFEHG�[\e�»\ePXYAPE#[\< >@]�[\< E#ezÇB[¡CcO,>�XYCF[�Q�b0e@] ^BCY[¡CYe@]U»
ÅÆôS9 iDÊJ9`ïÁe@G\E0e�A@E�G�Kç[\<BE`ÇBCcb([\?UG¡EH»�»w?B½P½@E�»\[�[\< >P[�>�XYXFe�Â�Cc]B½6ÑÙezG
A�>PG\CY>@ZBXFE�XFEH]B½P[w<Áb0>@ZBXFEH»#] eP[�ez]BXYQ`e\¹;EHG\»#>�G\E�^ ?Ub([¡CYe@]Áe�Ñ�[\< E
[¡e@[\>�X;[¡CcO�EPK Z ? [uCc»�>�Xc»¡e�>@]�E0Õ£b0CFEH]z[uÂ�>�Q�ePÑª>�APe@CY^ CY]B½�e@Z »\[\>�¾
b(XYE�»�9

¥ ¦�µ3²�¸Wû\·æãD¹�µ3²
º�<BENe@ÇB[\CYO�CYÝ�>P[¡CYe@]�>PXF½@e@G\CF[w< OÒÇ G\E�»\E�]z[¡EH^�>@ZUe�A@E#Cc»�[¡e£ZSENCY]D¾
b(Xc? ^BEH^NCY]z[¡e)>@]NCY]z[\E0½@Gw>�[\E�^Nb(ezO,Ç ?B[¡EHG�¾�>�Cc^BEH^1Ç CFXYeP[\CY]B½)»\QB»¡[\E�O
ÑÙe@G�^BE0EHÇD¾|[\e�ÂuEH^@��^ E0E�ÇB¾|[\E0[\< E�G\E�^�APEH<BCYb0XFEH»09¼Ó�[�b(ez] b(EHG\]U»�]Be@[
e@]BXYQÁÞ�¾|[w? G\]¥O,>P] E�?BA@E�Gw»�Z ?B[�>�Xc»\e6»w<BezG¡[�[wG\>@] »¡CY[\»�ZSE0[�Â=E0EH]
CY]zA@E�»\[¡CY½@>�[\E�^1>PG\E�>@»0KH»\? G\APE�QB»W>�XYe@]B½�]Bez]D¾�»\[\Gw>�CY½@<z[WG\e@?B[\E�»�K�E�[\b�9ÜzCcO�?BXY[\>@]BE0ez? »¡XYQPKDÓ�ÑÆG\E�O�E�G�< >@»�»¡[w>PG\[¡E�^�e@ÇSE�Gw>�[\CY]B½�>�] E0ÂãÞ#X�¾
[\Gw>·ÜD< e@G\[�ñ�>P»\E�8ªCY]BE`>Pb0e@? »\[¡Ccb�ÇSe@»\CF[\CFez]BCc]B½¢»\QB»¡[\E�O`9Ãº�<BCY»
»¡QB»\[¡EHO�KDG\E�b(EH]z[¡XYQ,^ E0APE�XFezÇUEH^�ZzQ£º�<Be@O,»\e@]£ï¼>@G\b0e@]BC
Üze@]U>PGw»
CY»u>Pb�b0? Gw>�[\E=[\e�Â�CY[\<BCc]�g� ¯e�ÑW[w<BE#Gw>P]B½@EP9ªÓ�[�Â�CFXYXmÇ G¡e�ADCc^BE�[\< E
^ >�[w>�]BEHb(EH»\»w>PG\Q�[\e�Cc^BE�]z[\C�ÑÙQÁb�? G\G\E�]z[¡¾|Cc] ^ ? b0E�^�ZBCc>P»\E�»#Cc]Á[\< E
b0>@ZBXFE�O�eB^BE�X®9�Ó�[�>PXY»\e�e@ÇSE�]U»�[\< E�ÇUez»\»\CcZBCFXYCY[�Q¼ÑÙezG�>Áb(XYe@»\E�^B¾
XFeDezÇ¼>P^�À¡? »¡[wO�E�]z[�e�Ñ=[\<BE£Ç G\E�»w< >PÇSE�^�»w<BCYÇ¢[\Gw>�À�EHb([\e@G\QP9�ò;? G�¾
[\<BEHG�Â=e@Gw×�Â�CYXFXSÑÙeBb0? »3e@],[w>P×zCY] ½�»\< CYÇ�O,>@]BE�?BA@E�Gw>PZBCYXYCF[�Q�b(e@]B¾
»¡[wG\>PCY]z[w»�Cc]z[¡e�>Pb�b(e@?U]@[!>P] ^�Cc]@[\E�G¡ÑÆ>Pb0CY]B½1Â�CY[\<�»\<BCcÇWí »�^BQB] >PO�Ccb
ÇUez»¡CY[¡CYe@] CY]B½£»\QB»¡[\E�O,»09

º�<BE#>PXF½@e@G\CF[w< OâÇ G¡EH»¡EH]z[¡E�^,Cc]�[w<BCc»uÇ >@ÇUEHG0KD[w<Be@?B½z<£CY[ub0>@]
ZUE,b(ez] »\CY^BEHG¡EH^Á>P»1>`Ç G¡e@[¡e@[�QDÇSE�»\e�ÑÙ[�Â�>PG\E�E�XFEHO�EH]z[0Kç>PÇUÇUEH>PGw»
»\?BÕ£b0CFEH]z[¡XYQ6ÇUG¡ezO�Cc»\CY]B½�CY]Á[¡E�GwO,»1e�Ñ�[¡CcO�E(¾�EI¹mE�b0[¡CYAPE�] E�»w»#>@] ^
G¡ezZ ? »\[\]BEH»\»�9¼º�<BCc»�^BE0A@E0XYe@Ç O�E�]z[�Cc»�>¼O,>�À�ezG�»\[¡E�Ç [¡e�Â�>PGw^ »
[\<BE�>@bd<BCFE�APEHO�EH]z[=ePÑª[w<BE�b(ezO�Ç XFE�[¡E�»\QD»\[¡EHO`9

§ ú�ÿwú�´ ú�²�¸mú�ã
¨ ©�ª£« � ¬3�l!~�sJxD�0xS¦¯® � °ª�^±������z�Bs\���Ù¦�°ª� ²)�l³Wsw���Jv0�F}1´ ©4µg¶gµg· �}¸�¹:º»*¼�½K¾W¿ÁÀgÂMÃ�ÄgÂ ¹MÅ ¾WÄYÆ�Ä�Ç_ÈKÆÉ¾ Å ¾WÀgÂ º"Ê ÀgÂ ¹ ¼¯Ë¯½TÄ�Ì4ÂQ¼�»�Í�¾ÎÆcÏ�¾ Ð�¼�½T¼�Æ Å ¾WÀYÂ ºÑ Â ÒG¼4Ì�½TÀY¾C¿ÓÕÔ ¹ À Å ¾WÄYÆÖÍ �_×=v�~����@�
Ø=v0���F�0xD}U¦:×usw«��WÙ!v�~�¬ �¨ Ú�ª ²�� Ø��Ö!�P~�} ¦�ÛP� ±!�U�UÜu{V���BsJ~��d¦<ÛP�Ö×=v�twsd}@�0�¯´ ©�µgµYÝ�· ��¨���~��Dy|�3~�sw�

��{�vHx���sw���zv�}£�z�Hy�sd}�vHx�{�x���sw~�{Fv�~��Bv�{�x�����sdt��zxP{Y��@sdy3�YvH~�xzv�x@�
�V{Fx@sd��~��z~�v��H~��0���N{Fx@�@�É²=�0�z�Bv�~���}@sÕ²3sdt¡�@sJ~�t��zs Ú ¶gµgÝ ¦MÞ�×�²�Þ|¨��´Ùy��z�@�N{�����sJ}���v�ß À Åáà ¼�»£À Å ¾W¿ÁÀgÂUË¯½TÄÁÒY½�ÀY»c»�¾ÎÆMÒ · �¨ â"ª °ª�Õ±!�D���@��{Fsw~¢´ ©�µYµg¶g· �;¸ ÀYã�¾QÒ�À Å ¾CÄYÆåä2æ Å ¾Î»£ÀYÂQ¼èçG¼¤ÃÉéYÍ Ågê¼�»£¼�Íë ¼�»,ÄY½�Ô ¹�ì¼�Í�Ã�Ä ¹ Í º »,ÀY½K¾ÎÆÖÍ�À ãY¼Á¿*í�ÄYÆ Å ½�ÀY¾ÎÆ Å ¼�Í �ª���@îsdy�s�}@s�}@v�t\�
��vH~��(�d¦Õï=xP{F�HsJ~�y|{V�Öðs/³ç��~�{Fy*Þ8´C³ç��x����ÕðsJvHxP��®�vH~��Bv�xzxzs · ��´c��v6�0�@�
�Bsd��~ · �¨ ñ ª Ü#�cò����#��¦�ó`�£Û�v��0xzx@{F}Psdyw¦Eô���°;sõÜu�F��xD} ¦Eó`��³ª~�sw��v�y|��vP¦²��U²u��¬Hv���vH�J�0�Y�}´ ©4µgµYñ�· �£Þ|x���sJ��~��0��sd}�y��zv�~�����sJ~��âxD�d��{����(��{Fv�x
v����#��vd«!sd},�zxz}@sJ~�«��0��sJ~��Bv�}P����Þ®x Ë¯½TÄ�¿K¼Á¼Áç ¾ÎÆMÒYÍ�Ä�Ç Åáà ¼ÈTÓ�Ó_Óí�ÄYÆ�Ç4¼�½Á¼�Æ�¿K¼�öTäO¿K¼ÁÀ ÆÖÍ:÷ ø4ù�ú ���~�sdy|�d¦ÉôD~���xztwsH�¨ û�ª ô��<Ø=v(��sJ~,´ ©4µgµYâ�· ��ß ¼ Åáà Ä�çYÍOÇ4ÄY½�ËOÄ ÍK¾ Å ¾WÄYÆÖ¾áÆMÒ�Ï�¼Á¼#æ�Â é º�ü Ä ý�¼Tçþ ÆXçG¼�½Ký¯À Å ¼�½�í�ÀgÌ4ÂQ¼�Í �¯®P}Éò§���@sdy|{Fyw¦zrÿØ���Þ��Yó/Þ|�=�¨ Ý"ª ò1�Éó£��~�{Ft��D�0�Ù¦Ö=�Öò��Hy�y�vHx���{V�V�Fs�¦��#�É°;sw�YvH~���´ ©�µY¶��g· � ð¬ç���D}Ps�}P���
xD�0�N{Y��@s)}@sdy3y|�@y|�"îsJ��sdy3y�vH�Dy|�Æ���0~�{Fxzyu~�sJ��v�~���Oðsdy�î�N��� �({F}@sN}Ps
t
	���P��sdyu}Ps���vHxz���zsJ�@~u����~�{F�0�@��sH��¨uy�y�v�t\{F�0��{�vHx��;sdt��zxP{F��@só£��~��
{V��{F��s�sw��¨/ðsJ~�vHxz���P��{Y��@sH¦�®PsJy�y|{Fv�x ©4µg¶�� ¦ ñ
� ~��zsèó,vHxDt\sd���U¦
�gû���g¶ ³ç�0~�{Fyw�¨ ��ª ÛP� ò1�_ó,�D}�{Fs�¦ « � ¨�� « �Hy|��swxDy8´ ©4µg¶��g· �1±!vH���@�@��sJ~1�0{F}@sJ}¢�@{V�
��v���{�xz�£v0�3�£}@sJsJ�P�V����vd«�sJ}6��sJ�@{Ft\��sH� äO¿K¼TÀYÆ>Ó¯ÆMÒY¾áÆU¼Á¼�½�¾áÆMÒ ¦ � ¦
� ñgâ����Yû ñ �¨ ¶"ª ×#��³ç{Ft¡�@vHx*´ ©�µYµ��Y· �Öß Ä�ç ì¼�Â ¾ÎÍ�À Å ¾WÄ Æ��UÃÖ¾Î» ¹ ÂIÀ Å ¾WÄYÆ£¼ Å í�Ä »c»£À Æ�çG¼ä�æ Å ¾Î»,ÀgÂQ¼^æ:Ä ¹ ½ ÂQ¼ ë ¼�»,ÄY½TÔ ¹ À�ÒG¼�ç2÷ Ó�ÆGÒY¾ÎÆÖÍÕÃXÄ ¹ Í ºÎß ÀY½K¾ÎÆÉÍÕË¯½TÄ ºÇ4ÄYÆXçYÍ �����@îsJy�s�}@sª}@v�t¡��vH~��0�d¦Yï=xP{���sJ~�y|{V�Öðs_³ç�0~�{Fy�Þ��ÿ´Cò��0�z�z�P{�xzs · �

Ð


