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[]\R^`_LaIbcbda+egfdhRikjRlma,no^qpqrs^qt-u�bcvWu-rm^Aw�xRfzy.^qlm^Ah�r�{|^qrm\Ra)xZw�_La�l}_Ll~u�{|^`l~u,r~^`vRj•pAa�h€t�^Alowmfda�h•fdh‚rm\R^ƒpHu�wo^

eg\R^qlm^„e…^'e†u-h€r}r~a‡iIa|_LlmaI{ˆukbca+eV_Ll~u�{|^<lmu-r~^<r~a‡uF\RfdiI\!aIhR^�‰�Š•^„\WuHtI^ƒu�wowmvR{|^Ax‚wofd{|jRbd^�r~lmu�hRwŒ‹

b•u,r~fda�hWu�b7{|a�r~fcaIhŽfdh�r~\R^�•.•’‘“xRfdlo^ApqrmfdaIhZw�fch!aIloxR^Al�r~aF”6^<u�”Rbc^srmakpAa�{FjRbc^qrm^srm\R^„jRloa,no^Ap•r}egfzr~\Rfch“r~\Z^

r~fc{F^–‹—_Llmu�{F^‡u�bdbca)pAu-r~^qx7‰%˜WaIlƒxR^Hu-bdfdhZi™egfzr~\ša)pqpAbdvZwmfda�hRwA•†fzr|\Wu�w|”6^q^Ah�_LvRl›r~\R^ql‡u�wowmvR{|^Ax�r~\Wu-r|r~\Z^

{|a�r~fcaIhœfdw]fchk•�”RvZr�fcr]egfcbdb6”6^�^••)jRbdu�fdhZ^Ax�\Ra+e�rm\Wu-r�pHu�hŽ”P^�p•\Wu�hRiI^qx“_LaIl]fchRpAbcvRxRfchRi'‘œ{|a�r~fcaIh7‰

˜Wl~u�{|^sl~u-rm^'vRj�pAa�h€t�^Alowmfda�h™\Ru�w�u�jRjZbdfdpAu-r~fcaIhRw]_Llma�{žpqaIh�tI^Al›r~fchRiœ”6^•rŸe ^q^Ah™wor~u�hRxWu�loxRwƒ¡L^••6•£¢6¤}¥�rma

¦§[�¨Z©]ª#r~asbda+e%”Zfcr«l~u-rm^§pqaI{|jRlm^qwmwmfcaIhƒ_LaIl«tCfcxR^Aa-‹—pAaIh)_L^Alm^qhRpAfchRiR•�tCfdxR^qa-‹ŸjZ\RaIhR^§u�hRx|t)fcxR^Aa<i�u�{|^Awq‰3¬Ÿh

r~\Z^§­Wlowor]wo^qr†a-_1u�jRjRbcfdpAu-r~fcaIhRw#aIhR^§pHu�h‡vZwm^
wofd{|jRbd^gvRj)‹—pAaIh�t�^AlormfdhRi'rm^Ap•\RhZfd®€vR^Aw wmvRp•\�u�w…bdfchR^Hu�l«fdh�rm^Al›‹

jPaIb•u-rmfdaIhŽ”P^qrŸe…^A^Ah•_Ll~u-{F^qw}aIl§w~u�{|jRbd^„u�hRx‚\ZaIbdx7•Pegfcrm\RaIvZr§r~\R^'vZwm^Al}hRa�r~fcpAfchRik{Fu�h�‘‚u-lor~fz_Nu�pqrmw§xZvR^

r~a�rm\R^gwm{Fu�bdbRxZfcy6^Alm^qhRpA^qw#”6^•rŸe ^q^Ahkrm\R^]_Ll~u�{|^]l~u-rm^Awq‰°¯§a+e…^qtI^qlA•C_LaIl3r~\R^gwo^ApAa�hRxkwo^qr…a�_7u-jRjRbdfcpHu-rmfdaIhZwA•

iIaIfchRi�_LlmaI{±bca+e²”RfzrFlmu-r~^qw|rma³\ZfdiI\šaIhR^qwA•†r~\Z^“wofd{|jRbd^œfch€rm^Aloj6aIbdu-r~fcaIh�r~^qp•\RhRfc®CvZ^Awkegfcbdb†fch€rmlmaCxRvRpq^

wmfciIhRfz­WpHu�h�r'u�lormfc_Nu�p•r~wA‰“¬Ÿh•r~\Z^‡pHu�wo^œa�_]wmu�{FjZbd^‡u-hRx´\RaIbcx•hRaIlo{ku-bdbc‘‚wm{|a)a�rm\�{|a�r~fcaIh™egfcbdb«u�jRjP^Hu-l

no^Aloµ�‘I•°p•\RaIjZj€‘³fdh™r~\R^FjRb•u-pA^Awseg\R^Alo^‡{|a�r~fcaIh³\Ru�w„aCpApqvRlmlo^Ax�u�hRx™e ^Fegfdbdb#”P^‡u�”Zbd^ƒr~a!xZfdwormfdhRi�vRfdwo\

u!”P^Hu-r„fdh�”P^qrŸe…^A^qh´r~\R^k_Llmu�{|^AwA‰!˜WaIl„^–•Ru-{FjRbc^kfz_†e ^‡u�lm^‡i�aIfdhRiŽ_LlmaI{

9+¶

_LjRw<rma�·

¶

_LjRw<e ^kegfcbdb

wm^q^F_Llmu�{F^

9

u-r<j6aIwofcrmfdaIhš¡Y¸º¹+»~¼�¹–ª
_LaIl

9>½)9H¶

r~\™a�_]u�wm^qpAaIhZx´u�hRx•u�bdb°a�_†u“wovRxRxR^qh�fcr�egfdbcbPnovR{|j™rma

jPaIwmfzr~fda�h%¡L¸º¹†¾À¿IÁ�»~¼-¹†¾Â¿IÃHª–•3eg\R^Alo^Ž¿�Áœu�hRx�¿IÃ‡u-lm^krm\R^œu�{|aIvRh�r`a�_gxZfdwmjZb•u�pq^A{|^Ah�r`”P^qrŸe…^A^Ah�r~\Z^

aIlofdiIfchWu�b7_Ll~u-{F^qw

9

u�hZx‚ÄR‰
¬Ÿh‚rm\R^„pAu�wm^`a�_3wmfd{|jRbc^<bcfdhR^Au�l§fch�r~^Aloj6a�b•u-rmfdaIh�r~\R^<fd{Fu�iI^�egfdbcbMpqaIhRwofdwor}a�_

uœbdfchR^Hu�lobc‘�fch€rm^Aloj6aIbdu-r~^qx�pAaI{„”RfdhWu,r~fda�h‚a�_#_Ll~u�{|^Aw

9

u-hRx•ÄŽwoa�fc_#e ^ƒ\WuHt�^|{|a�rmfdaIh!rm\Rfdw§egfdbdbTlm^qwmvRbzr

fdh“r~\R^`fc{ku�i�^„pAa�h€r~u�fdhZfdhRiFjWu�lor�a-_°r~\R^`aI”€no^Apqrsu,r
r~\R^`bca)pAu-r~fcaIhŽfcr
e u�w�fdh

9

u�hRx•jWu�l›r�a�_#fcr�u-r
r~\Z^

bdaCpHu,r~fda�h�fdh•ÄR•£r~\€vRw�r~\R^|fd{Fu�iI^<egfdbdb3u�jRjP^Hu�l�”RbcvRlml›‘‚eg\R^Alo^|rm\R^Alo^F\Ru�w�”6^q^Ah•{|a�rmfdaIh•u�hZx™e…^|egfcbdb

wm^q^<i�\RaIwor�u-lor~fz_Nu�pqrmwA‰

[]\R^qwm^grŸe a�wmfzr~vWu,r~fda�hRw3pHu-h|”P^gpAbc^Hu�lobc‘„u�jRjRlo^ApAfdu-r~^qxƒfdh'r~\Z^†_LaIbdbca>egfchRi
^–•Ru-{FjRbc^Awq•Ieg\R^Alo^grm\R^]aIlofdiIfchWu�b

fd{Fu�iI^}pAaIh�r•u-fdhR^qx“uƒlm^qpqr~u�hRiIbc^�{Fa+tCfdhRi|u�pqpAaIloxRfdhZi'r~aRÅ
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vRhRxZ^Al�uƒ­)•Z^qx“”Ru�p•µ€iIlmaIvZhRx7‰

˜Ôfdi�vRlm^

9

wo\Ra+egw}r~\R^<vRj‚wmu�{FjZbd^Ax“wm^q®CvZ^AhRpq^Ž¡Ó·

¶

_Ll~u�{|^Aw§j6^ql§wo^ApAa�hRxºª§vRwofdhRiFr~\R^<bdfdhZ^Hu�lgfdh�rm^Al›‹

jPaIb•u-rmfdaIhk{F^•r~\RaCx7Å
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Linear Interpolation 

˜ÔfdiIvZlm^
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Å#Õg^AwovRbcrmw�a-_3u�jZjRbc‘CfdhZi`bdfdhZ^Hu�l†fch�r~^Aloj6a�b•u-rmfdaIhœu-pAlma�wmw]_Ll~u�{|^Awq‰

¬ŸhÖr~\R^“­WiIvRlo^!e ^�pAu�h%wm^q^�iI\RaIw›rœu�l›r~fz_Nu�pqrmw‡u�jRjP^Hu-lmfdhZi•”P^ApHu-vRwm^‚e…^•u�lm^‚u+t�^Almu�iIfdhZi�”6^•rŸe ^q^Ah

_Ll~u-{F^qw†r~\Wu-r�\WuHt�^�rm\R^�lm^qpqr•u-hRiIbd^�fchŽxZfcy6^Alm^qh�rgj6aIwofcrmfdaIhRwq‰

¤}w#wm\Za>eghFfdhƒ˜ÔfciR‰

Ë

wmu�{FjZbd^]u�hZx|\ZaIbdx`lo^AwmvZbcr~w#fch§novR{FjZw«fch'r~\R^g{|a�r~fcaIh'a�_ºrm\R^glm^Ap•r•u�hZiIbd^-‰Ô[]\€vRw

r~\Z^s{|a�rmfdaIhœfcw]hRaƒbdaIhRi�^Al]wm{|aCa�r~\7‰
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Frame 19
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Sample and Hold Sequence 

˜ÔfdiIvZlm^

Ë

Å#Õg^AwovRbcrmwga�_3u-jRjRbc‘CfchRiƒw~u�{|jRbd^
u�hRxŽ\RaIbdx.‰

[TaFu�pqpAaIvRh�rg_LaIl†rm\R^Awo^<jRloaI”Rbc^A{|w]¬«egfcbdb.xZ^Awmpqlmfc”6^su�h“u�bdi�aIlmfzr~\R{×r~\Ru-r�u�pApqaIvRh�r~wg_LaIl†rm\R^�{Fa�rmfdaIh

r~\ZlmaIvRi�\�{Fa-r~fda�h)‹ŸpqaI{FjP^AhZw~u-rm^Ax•fdh�r~^qlmjPaIb•u,r~fda�h7‰‡[]\Rfcw„{|^qr~\Za)x³fdwshRa�r„egfzr~\Ra�vZr„^qlmloaIlmw<”6^qpHu�vRwo^‡fcr

pHu-hkaIhRbz‘ƒpHu�j)r~vRlo^}bdfchR^Hu-l°{Fa�rmfdaIhƒ”P^qrŸe…^A^qh‡_Ll~u�{|^Aw…u�hRx|r~\€vRw…egfcbdbR_Nu�fcbRr~aspHu�j)r~vRlo^
u�h�‘Fu�pApq^Abc^Al~u,r~fda�h

aIl�a�rm\R^Als\Rfdi�\R^Al�aIloxR^Al�r~^qlm{|w�”6^•rŸe ^q^Ah�_Ll~u-{F^qwA‰k¤§bdwoaŽa�vRl<{|a�rmfdaIh�pqaIvRbdx•_Nu�bcb3fdh™”6^•rŸe ^q^Ah�jZfz•)^Abcw

pAlo^Hu-rmfdhRi³u�xRxZfcr~fcaIhWu�b ^AlmloaIlmwq‰ÈØ°lmlma�lmw|pHu�h�u�bdwoa³”P^“fch�r~lmaCxRvRpq^Ax�xRvR^�r~a³rm\R^ŽxRfcÙ|pAvZbcr|jRlma�”Rbd^q{Úa�_

aCpApAbcvRwmfcaIhRwq‰3¬—_£jRfÛ•Z^qbdw…u�lm^�aCpApAbcvRxR^qx•¡Npqa>t�^Alo^AxœaIl«vRhRpqa>t�^Alo^Axºª ”P^qrŸe…^A^qh‡_Ll~u�{|^Aw«fcr«”P^ApAa�{F^qw xRfzÙFpqvRbcr

r~a`fch�r~^Aloj6a�b•u-rm^}”P^qrŸe…^A^Ah�r~\Z^
_Ll~u�{|^Awq‰3[]\R^�jRlma�”Rbd^q{Üa�_1aCpApqbdvRwofdaIhZw egfdbcb6”P^
pAa+t�^Alm^qx!fchkr~\Rfcw†lm^qj6a�lorH‰

¬ŸhÂaIlmxR^ql‡r~ašu�pqpAaIvRh�r�_LaIl�u�pqpA^qbd^Almu-r~fcaIh%”P^qrŸe…^A^AhÀ_Ll~u�{|^Awœu�_LaIvZlor~\Â{|^qr~\Za)xÖ_LaIl‡_Llmu�{|^‚l~u-rm^•vRj

pAa�h€t�^Alowmfda�hƒegfcbdbC”6^ wor~vZxRfd^qx7•Ie ^†egfcbdb€pHu-bdbZfzr3{|a�r~fcaIh„pqaI{|j6^qhRw~u-rmfdaIh<egfcr~\'u�pApq^Abd^ql~u-rmfdaIh.‰Ô¬—r°”Wu-wmfdpAu�bdbz‘

bdaCaIµ€wœu-rœrm\R^�{|a�r~fcaIh�tI^qpqrmaIlmw�_LaIlkrm\R^•hR^••Cr“u�hRxÈjRlo^qtCfdaIvZwœwm^qrmw�a�_<_Llmu�{|^Awkrma�rml~u�pq^•u´{Fa�rmfdaIh

r~lmu>no^Ap•r~aIl›‘œpAvZlotI^<u�hRxŽfdh�rm^AlmjPaIbdu-r~^�u-bdaIhRi`fzrH‰

[TaŽpAa�{FjWu-lm^'r~\Z^`xRfcy6^Alo^Ah�rs{FaCxR^Abcw
¬§egfcbdbTvRwm^|u�¢«¨Z¦}ÕÝpAu�bdpqvRb•u-rmfdaIhZw}a�_«r~\R^ƒfch€rm^Aloj6aIbdu-r~^qx�wm^–‹

®€vR^AhZpA^<t�^Alowm^Aw�r~\R^�aIlofdiIfchWu�bÔ¡N”P^q_LaIlo^�xRa+egh“wmu�{FjZbdfdhZiR•ZaIhŽu�hŽfd{Fu�iI^§eg\Rfdp•\Ž\Wu�w�u�hŽaI”Cno^qpqr�{Fa+tCfdhZi

u�pqpAaIloxRfdhRi`rmaFuƒwmfchR^�e†uHt�^<^q®CvRu-r~fcaIh!u-i�u�fdhZworgu`­Z•)^AxŽ”Wu�p•µ€iIloaIvRhRxºª–‰…[]\Z^<{|a�r~fcaIhœa�_Mr~\R^�aI”€no^Apqr�fcw

xR^qwmpAlofd”P^AxŽfdhŽ˜ÔfciR‰�·`fz_Me…^svRwm^<u`xRa+egh“wmu�{FjZbdfdhZi'_Nu�pqrmaIl]a�_ÔÞZÅ
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Comparision of different methods on estimating the linear trajectory

Original Trajectory
MC Linear Interpolation
Sample & Hold

˜ÔfciIvRlo^�·ZÅ°[]\R^s{Fa-r~fda�hœpAvRl›tI^�‰

˜Ôfdi�vRlm^�·
wm\Ra+egw«\Ra+eÖ{|a�r~fcaIh'pqaI{FjP^AhZw~u-rm^Ax|fdh�r~^qlmjPaIb•u-rmfdaIh<wm\Ra�vRbdxƒ”P^�”P^qror~^ql#u-r#pHu�j)r~vRlofdhRi�r~\Z^

{|a�r~fcaIh‡r~\Wu-hŽwmu�{|jRbd^�u�hZx“\Ra�bdx7‰

[]\R^s^A®€vWu-rmfdaIhœ_LaIl]wovRp•\‚uƒ{Fa-r~fda�h‡fdwqÅ

¸œÆÀÌ�¾šß#É]àHáãâ°¡NäMÊoª ¡Ó·Iª

u�hRx�r~\€vRw]e…^segfcbdb6\WuHtI^sÇ,Á
ÆÀß«É†ä“É†åqæ-à€¡ÓäMÊoª†u-hRxŽÌ�Á
Æèç§ß«É�¡Óä3ª

Í

ÉgàHáãâ3¡Óä1Êoª•‰

[]\R^ŽéAaCaI{êaIv)r`t)fc^qeëfdhš˜ÔfdiZ‰ Ä•wo\Ra+egwF\Ra+eë{Fa�rmfdaIh•pAaI{|j6^qhRw~u,r~^Axšfdh�rm^AlmjPaIbdu-r~fcaIh•egfdbcb hRa-r

pAa�{FjRbc^qrm^Abc‘FpHu-jZr~vRlo^srm\R^�{Fa-r~fda�h‡wmfchRpA^�fcrgfcw]{FfcwmwofdhRi`\RfciI\R^ql]aIlmxR^ql]r~^Alo{Fw†rm\Wu�h�r~\R^�t�^AbdaCpAfzrŸ‘I‰

ì
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Comparision of different methods on estimating the linear trajectory

Original Trajectory
MC Linear Interpolation
Sample & Hold

˜TfdiIvRlo^�ÄRÅ«í.aCaI{F^qx‡tI^qlmwmfcaIhŽa�_Trm\R^�{Fa-r~fda�hœpAvRl›tI^�‰

UV@€D+îM=£S1=PïN=ºðWñ

[†e…a“xRfzy.^qlm^qh€rs{|^qrm\Ra)xZw
egfdbdbT”6^ƒvRwo^Ax•r~a�pAa�{FjP^AhRwmu-r~^`_LaIl
rm\R^`{|a�r~fcaIh7Å
bcfdhR^Au�l}{|a�r~fcaIh�pAa�{FjP^Ah)‹

w~u,r~fda�h�u�hRx�u�pApq^Abd^ql~u-rm^Ax�{|a�rmfdaIh•pAa�{FjP^AhRwmu-r~fcaIh7‰�[]\R^qwm^œ{|^qr~\Za)xRwswm\Ru�lm^krm\R^F­Rlmwor„wor~u�iI^Aw<a�_]r~\Z^

u�bciIaIlmfzr~\R{Ž‰M[]\R^<w›‘Cwor~^q{òxRf•u-iIl~u�{ÜfdhŽ˜ÔfciR‰

ì

wo\Ra+egw§rm\R^�wor~^qjRwgfdhœr~\Z^<u-bdiIaIlofcrm\R{“Å

ME
Catalog

Occlusions

LMC

AMC

˜ÔfdiIvZlm^

ì

Å«ó bca)p•µFxRf•u-iIl~u�{ôa�_Mr~\R^su�bciIaIlofcr~\Z{“‰

õ
vR^�r~aƒvRwofdhRi|a+tI^Alob•u�jZj6^qx“”Rbca)p•µk{ku-rmp•\RfdhZi'_LaIl]r~\R^�{|a�r~fcaIhœ^Aw›r~fd{Fu-rmfdaIh‡w›r•u�i�^�•W¬ \Ru�xŽrmaFvZwm^su

lm^qxRvRpq^AxŽlm^AwoaIbdv)r~fda�hkfd{Fu�iI^§fdh‡a�lmxR^ql r~aƒuHtIa�fdx‡r~\Z^
pAaI{|jRvZr~u-r~fcaIhWu�bPfdh�rm^AhRwofcrŸ‘ku-r†r~\Z^
\Rfdi�\R^Al†lo^AwoaIbdv)‹

r~fcaIh7‰3¤§bcrm^AlmhRu-r~fztI^Aw]egfcbdb.”P^�xRfdwopAvRwowm^qx!fdhœrm\R^�{Fa�rmfdaIhœ^qwormfd{Fu-r~fcaIh‡jWu�l›rH‰

Þ



UV=ºD+JN=PO�ö�G•D>JÓ÷³QZD>JL=6O

[Ma<lo^AxRvRpq^§”ZbdaCp•µ`u�lormfc_Nu�p•r~w3egfzr~\|lm^Awoj6^qpqr«r~asvRwmfchRis^••)\Wu�vRw›r~fztI^§ó]ø³•€¬ÔvRwo^Axku�hFa+t�^Almbdu�jRjP^AxF^••)\Wu�vRwŒ‹

r~fztI^F”RbdaCp•µI‹Ÿ{Fu-r~p•\RfchRi“u�bdiIa�lmfcrm\R{Ž‰k[]\Rfcw„{|^qr~\Za)x³fdwsxR^AwopAlmfc”6^qx´fdhÖùúó…ûÓ‰M¬—r„pqaIhRwmfcwormw'a�_]jP^Al›_LaIlm{|fdhRi

u�h�^••)\Wu-vRwormfctI^�”Rbca)p•µI‹—{ku-rmp•\RfdhZiƒu�bdiIa�lmfcrm\R{×vRwofdhRi

9

Þ,•

9

Þ'”ZbdaCp•µCw�u�hZx'novZ{FjRfchRi'^•tI^Al›‘Žü'jRfz•)^qbdwA‰°¤§w

wm\Za>egh“aIhŽ˜ÔfdiZ‰WÞ'‘IaIvŽ^AhRxŽvRjŽ\WuHtCfdhRi|{'vRbzr~fdjZbd^}{|a�rmfdaIhkt�^Ap•r~aIl�pHu�hZxRfdxWu,r~^Aw]_LaIl]^Au�p•\“ü,•Zü|”Rbca)p•µº‰

...

1   2  3    4   5    6    7...

171819  20  2   22  23    171819  20  2   22  23    

...

˜ÔfdiIvZlm^�ÞZÅ«ý}t�^Almbdu�jRjRfchRiƒ”RbdaCp•µk{Fu-rmp•\RfdhRiZ‰
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Occlusions for first to 7th frame
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9

Þ



aCpApAbcvRxR^qx%u�hRx�rm\R^!lo^Aw›rke…aIh�
’rH‰Â¬Ÿh�r~\R^“pHu�wo^‚a�_
‘�u�hZx�•�{Fa+tI^q{F^qh�rkr~\Z^Ah�e…^‚\WuHtI^“r~a³r~u�µ�^!u

xRfdu�iIaIhWu-b7u�pqlmaIwow�rm\R^�”RbdaCp•µFrma|wo^AjWu-l~u-rm^saCpApqbdvRxZ^Ax�_LlmaI{²vZhRa)pqpAbcvRxR^AxŽjRfÛ•Z^qbdwq‰

¤}bcwmaR•P{|a�r~fcaIh�pHu�h‚p•\Ru�hRiI^<xRl~u�w›r~fcpHu�bcbc‘œ”P^qrŸe…^A^qh•_Llmu�{|^Aw§u�hRx!e…^<e…aIh�
’r�”P^„u�”Zbd^�r~akpAu�jZrmvRlm^„rm\R^Awo^

xRlmu�wormfdpkp•\Ru�hRiI^qw`wmfdhZpA^krm\R^q‘•pHu�h�hZa�r`”P^kxR^qwmpAlofd”P^Ax�”�‘³rm\R^k­Wloworƒu-hRx´wm^qpAaIhRx�aIloxR^Alsr~^qlm{|wA‰‚Š³^

pAa�vRbdx!u�bdwoaF\WuHt�^'\Rfcr§u|pAlmfzr~fcpHu�b7t�^AbdaCpAfzrŸ‘�xRvRlofdhRiFxRa+egh‚w~u�{|jRbcfdhRi|u�hRxŽe ^„u�lm^<hRa�r}u�”Rbc^�rmaklo^ApAa+t�^Al

aIvRl�{|a�r~fcaIh7•._La�ls^–•Zu�{FjZbd^`bdaCaIµ€fdhZi�u-r�r~\R^`_Ll~u-{F^qw�rm\Wu-r<u�lo^|bc^q_Yr�fzr�pAaIvRbcx³wo^A^q{ u�w�r~\RaIvZiI\™rm\R^Alo^

e u�w§hZa|{|a�rmfdaIh‡eg\R^qh“fchœ_Nu�pqr]rm\R^Alo^<fcwA‰

¤}hZa�r~\R^ql]jRlma�”Rbd^q{ëfdw]\Za>eÂr~aƒxR^Au�b.egfzr~\�wmpq^AhR^sp•\Wu�hRi�^AwA‰«˜WaIl]^–•Ru-{FjRbc^}r~\Z^„ø!©%egfzr~\Žu�pApq^Abc^Al~u,r~fda�h

lm^qbdfc^Aw a�h‡jRlm^•tCfdaIvRw†u�hRxœjWu�w›rgø��}w†r~\Wu,r egfdbcbº”6^
bcaIwor xRvRlofdhRi<wmpA^qhR^�p•\Wu�hRi�^AwA‰#¤ÀwmaIbcvZr~fcaIhFrma„r~\Rfcw fcw

r~a`lo^Hu�bcfdéq^}r~\Wu,r†r~\R^qlm^�\Wu-w]”6^q^Ah“u'wmpA^qhR^�p•\Wu�hRi�^s”�‘kbdaCaIµ€fdhRi`u,r†r~\R^�xZfcy6^Alm^qhRpA^
_LloaI{ëa�hR^
_Ll~u�{|^§rma

u�hRa-r~\R^ql§u-hRxŽu�pqr§u�w]r~\ZaIvRiI\�fcr]e u�w]r~\Z^�­Rlmworg_Llmu�{F^-‰
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ùZH§û†ø“a�r~fcaIh•© aI{FjP^AhZw~u-rmfdhRi“¬Ÿh€rm^Aloj6aIbdu-r~fcaIh•© aIhRwmfcxR^AlofdhRi‚© a+tI^Alo^Ax�u�hZx	[§hRpqa+tI^Alo^Axšó†u�p•µ€iIloaIvRhRx!\

ÕgaI”6^qlorg[]\Ra�{kuƒu�hRx!ø!u-ror~\Rfdu�wgó fc^AlmbcfdhRi

ù]N<û^[§wmfchRikø“a�r~fcaIh)‹Œ© aI{FjP^AhZw~u-rm^AxŽ˜Wl~u�{|^•‹ŸÕ§u-rm^s© aIh�tI^qlmwmfcaIh!_LaIl†rm\R^„© aIlmlo^ApqrmfdaIhŽa�_3·ZÅ

Ë

¢°vRbdbcxRa+egh

¤}l›r~fz_Nu�pqrmw]fdh�bd{Fu�h7•G�
fdxZ^AaF¨)^A®€vR^qhRpA^qw;\._�^qtCfdh“¯§fcbd{Fu�h7•)¯�‘CvRaIh�Š•aCaIµœ¢Tu�lmµº•ºu�hZx�`«aIhZiI{Ffch�_�fd{

ù]a�û#[MlmvR^–‹›ø“a-r~fda�h³Ø°w›r~fd{Fu-rmfdaIh!egfzr~\™·,‹ŸõÜÕg^ApqvRlmwofctI^k¨)^Au�lmp•\³ó bdaCp•µ•ø!u,r~p•\RfchRib\

�

^ql~u�lox™xZ^F¯§uIu�h7•

¢Ôu-vRb7Š ‰ ¤<‰ ©}‰Pó fc^Aéq^Ah7•º¯�^AhRµ�¯�vRf’noiI^qhŽu�hRx“ý
bdvRµ,uH‘IaCxR^�¤„‰Pý«noa

ù]cFû°õ
fciIfcr~u�bd�
fdxZ^AaŽ¨Cr~u�hRxWu�loxRws© aIh�tI^qlmwofdaIh™fdh!rm\R^`jRlo^Awm^qhRpA^|a�_…u�pqpA^Abc^Almu-r~^qx™{|a�rmfdaIh�\6¤}{|xRlm^•efeZ‰

¢Ôu,rmr~fÓ•ºø³‰W¬Ÿ”Rlmu�\Rfc{ò¨)^qéHu�h!u�hRx“ø³‰ ø“vRl~u,r}[M^Aµ,u�bcj

ù]gsû…˜Wl~u�{|^ƒÕ§u,r~^�[§j)‹
© aIh�t�^AlmwofdaIh•vRwmfchRiŽrml~u�hZwm{|fcrmrm^Ax�r~lovR^|{Fa�rmfdaIh�t�^ApqrmaIlmwh\i`«^Ah)‹j_�vWu�hRi!© \R^Ah.•

¤}h�rm\RaIh�‘k�#^qrmlmaR•º¯�vRfc_Nu�hZi|¨)vRh7•ºu�hZx‚¨6‰Z``‰,_�vRhZi

ù]l�û��}fdxR^qa|¢#loa)pq^AwowmfdhZi‡u�hRx“© aI{|{'vRhZfdpHu,r~fda�hRw;\Y`…u�a`Š�u�hZiR•Ke�aIlmh“ý
worm^Alo{ku�hZh7•�`…u,‹Dm
fchŽí.\Wu�hRi

ù]n�û^e�aI\ZhŽ¤§j6a�wor~a�bdaIjPaIvRbcaIw]u�hRx!¨)vRwofd^�Š³^A^
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