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ò$TRk2V�A\ChEdKlIPk2NYeRV�IhChWR`;NUóBX\ãRVHNYE�VdKlW�E�ChA\E�TRILKlX\ChN�W�g\X5KUADX\V�e�ChW�X\ãRVHg\ChôYX\ChV�g$KlWRe�õ�KlgxE�N�WYÞ
X\ChWYTRN�Tcg\IhM�eRV�â�V�IhN�áoV�e�gDCFWcE�V�XDãPKUXHXDCFk2V�öRiBNYePK�M�X\ãcV�k2N�X\Châ�KlX\ChN�W/ó÷N�A+N�E�VdKUW�k2N�ecV�IhCFWc`
Chgxk�KUChWRIhM;XÂõJNUó÷NaIFeSø�i�ãRV-æPA\gDX�`�N�KlIÐChg�E�IhCFk�KUXDV�g\X\TceRM¾ùtáRA\V�ecCFE�X\ChN�W�NUó?XDãRVHV�â�NaIFTcX\ChN�W2NUó
X\ãRVHE�IhChkfKlX\V�OYKUX�A5KUWR`aV�gJó÷ADN�k"K�ó÷V�õúk2N�WYX\ãRgJX\N�K-ó÷V�õûM�V�KUA\g5ü�Ocõ�ãRChIFVHXDãRVHg\V�E�NaWRe¼k2NUÞ
X\Châ�KUXDChN�WvChgxNaáPV�AjKUXDChN�WPKlIÐN�E�VdKUWRNa`�A5KUáRãYMYOYCsö V�öaWRVdKlA�A\VdKlI]XDCFk2VJó÷N�ADV�EdKlg\X$Nló.XDãRV�ý\NYE�VdKlWRChE
õxV�KUX\ãcV�A\þoORChWfK�õ�K�Mvg\Chk�ChILKUABXDNvN�áoV�AjKlX\ChN�WPKlIÐk�V�XDV�N�ADN�IhN�`aM�ö

àÀkfK�ÿ5N�AoáRAjKlE�X\ChEdKlIYáRA\Na[RIhV�k õ�ChX\ãRChWHNYE�VdKUW�`�V�WRV�AjKUIcE�ChA\E�TRILKlX\ChN�WHk�NYeRV�IFg?ù ç ^ � b�gjü
Chg$X\ãcV�ChA�âaV�A\MÝILKUAD`�V;E�Nak�áRTcXjKUXDChN�WPKlIÐE�N�gDXdöÐi�ãRV�g\V�k2NYeRV�Ihg$KUADV�ADTRW�N�W¼âaV�E�XDN�A�KlWRe��UNaA
áPKUA5KUIhIhV�IJg\TRáoV�A\E�N�k�ácTRX\V�ADg¼ù � A5K�M ����� N�A�i	��@�O�
cTdÿ5ChX\gDT����� ö�ö�ö5ü�OSõ�ãRV�A\VÝK¼TRgDTPKUI
g\ChkvTRILKUXDChN�W�A\V��YTRChA\V�g$g\V�â�V�A5KUI]ãYTRWceRA\V�e N�A�X\ãcN�TRg5KUWRe�ãRNaTRA\g�Nló � ��� ÞsXDCFk2V�ö

�ÂW�X\ãcCFgJE�NaW�XDV�ôYXdOcCFX7CFgJE�IhVdKlA�X\ãPKlX�KlePKUáRXDChâ�V$k2V�g\ãcCFWc`;E�N�TcIFe2[PVHNló]A\VdKlIÐCFWYXDV�A\V�gDX�ó÷NaA
NYE�VdKUW2k�NYeRV�IhV�ADgdö��ÂXxE�N�TRIhe�ADV�eRTRE�V;X\ãRV+E�N�k2áRTRX5KUX\ChNaWPKUIRE�N�g\X�Nló]k�NYeRV�Ihg?[YMvX5KUßYChWR`�KUeÒÞ
â�KUWYXjKl`�V+NUó.XDãRVHg\áPKlX\CLKUIÐãcV�X\V�ADN�`aV�WRV�ChXÂM�Nló?N�E�VdKUWRChE��PNUõ�g�KUWRe�XDã�Tcg�TRg\ChWR`vK�æPWRVHk�V�g\ã
N�WRIhM�õ�ãRV�ADV-KlWRe�õ�ãcV�W�WRV�E�V�gDgjKlA\MYö b N�A\V�NUâ�V�A�OYX\ãRChgJõxNaTRIhefKUIhIhNUõÀIhNYEdKlI���NYN�k�g7N�W�IhChkvÞ
ChX\V�e�KlA\VdKlg?NUó]áPKlA\XDCFE�TRILKUABChW�XDV�A\V�g\XdOYVaö `oö�ó÷NaA?N�áoV�AjKlX\ChN�WoKUIRáRTcA\áoN�g\V�gdöYi�ãRV æPWRChX\V�V�IhV�k2V�WYX
X\V�E5ãRWcC��YTRV�áoV�ADk�ChX\g?Nló E�N�TRADg\V$XDãRV�TRgDV$NUóÐg\TcEjã�K+WRN�WYÞÂTRWRC ó÷NaA\k KlePKUáRXDChâ�V�`�ADChe�NUâaV�A?X\ãcV
E�N�k2áRTRX5KUX\ChNaWPKUIÐeRNakfKlCFWSö��$NUõJV�âaV�AdOÐXDãRChg;KUáRáRADN�KlEjãÝChgHk�N�gDX\IhM�ADV�g\V�A\â�V�e]OBChW¾XDãRV;æoV�Ihe
NUó?NYE�VdKlW¼k�NYeRV�IhChWR`oO�XDN�E�NYKUg\X5KUISN�A$XDChePKUISk�NYeRV�IhgdORKlWRe¾KlIFIÐk�K�ÿ5NaA ç ^ � b�g$TRgDVHæPWRChXDV
eRC�� V�A\V�WRE�V�k2V�X\ãRNYeRg�NaW¼g\XDA\TRE�X\TRADV�e�`�ADCFecgdö��ÒXjKUADX\ChWR`�ó÷ADN�k X\ãRChg+E�N�WRgDCheRV�AjKlX\ChN�WSORGJI�K�MaN
KUWRe�Z+V�[RADV�T! #"%$xKlA\VvE�TRADA\V�WYXDIFM�ecV�â�V�IhNaáRChWR`¼K&
cN�ADX\A5KUW ��� gDNUó÷XÂõ�KUADVváPKUE5ß�KU`aV�OÐõ�ãRChE5ã



õ�ChIFIÜó÷TRADWRChg\ãÀKUWYM�æoWRChX\V�eRC�� V�ADV�WRE�V�NYE�VdKlW�k�NYeRV�IBXDãRVvEdKUáoKU[RChIhChXÂM�NUó$KUeoKUáRXDCFâaV�k2V�g\ãÒÞ
ChWR`fKlWRe¾IhNYEdKlI���NYN�k2CFWc`PöYi�ãRVvk2V�X\ãRNYeÝChg�[oKUg\V�e�N�WÝX\ãRV�KlePKUáRXDChâ�V;k2V�g\ãÝA\V5æoWRV�k�V�W�X
ùLàHb¼ä$üHKUIh`aN�A\ChXDãRk9áRADN�áoN�gDV�eÀ[YM¼GJV�A\`aV�A�KUWce ç IhCh`�V�A  �� $ÍOÜõ�ãRChEjãÝó�VdKUXDTRA\V�gvK2ãRChV�AjKlAÂÞ
E5ã�M�Nló)`aA\CheRgHKUX$ecC �ÐV�ADV�WYX�ADV�g\NaIhTRX\ChN�WcgdORõ�ChXDã¼eRMYWPKUk2ChE$ChWYX\V�A5KUE�XDCFNaWRgdö��YChWRE�V;X\ãRV�k�V�g\ã
A\V5æoWRV�k�V�W�XHChg;KUePKláRX\ChâaV;NUâ�V�AHXDãRVvX\Chk�VHgDX\V�á]OSX\ãcV�WYTRkv[oV�A$Nló�`aA\CheRg;KUgHõJV�IhI?KUgHX\ãRV�CFA
g\C ��V�gHKUWRe A\V�gDN�IhTRX\ChNaWRg$â�KlA\M�ecTRA\ChWR`2X\ãRV;gDChkvTRILKUX\ChNaW]ö�i�ãYTRg�OoX\ãRV;E�N�k�ácTRXjKlX\ChN�WPKlIPIhNYKUe
ChgxKUIhg\N�â�KUADMYCFWc`�ChW2X\Chk�V�OaKUWRe�KHeRMYWPKUk2ChE�IFNYKUev[PKlILKUWRE�ChWR`�CFg7WRV�E�V�gDgjKlA\M�X\N�Chk�áRIhV�k2V�WYX
V���E�ChV�WYX\IhMvXDãRChg�à�b¼äûk2V�X\ãRNYe2N�W¼K;áoKUAjKlIhIFV�IÐE�N�k2áRTRX\V�Adö

i�ãRChgváPKUáoV�A�õ�ChIFI�ecCFgDE�TRgDg�X\ãcV¾eRV�g\Ch`�W]O7Chk�áRIhV�k2V�WYXjKUXDChNUWÀKUWReåáoV�AÂó÷NaA\k�KUWRE�V NUó�K
IhN�KUe�[PKUILKUWcE�ChWR`HáPKUE5ß�KU`aV$KUWRevChXDg?ChW�XDV�`�A5KUXDCFNaW�ChWYX\N;KHE�N�ecVJó÷N�A?ILKlA\`�VJg\E�KUIhV$gDCFkvTcI�KlX\ChN�Wcg
NUó�NYE�VdKUW E�ChA\E�TcI�KlX\ChN�WSö��ÂX;Chg;N�AD`�KlWRC ��V�e KlgHó÷NaIFIhNUõ�g�øPChW�gDV�E�X\ChNaW "ROÜõxVveRV�g\E�ADCF[oV�g\Nak�V
ó÷VdKlX\TRADV�gHNUó?NYE�VdKUW k�NYeRV�Ihg�TRgDV5ó÷TRISó÷NaA$X\ãcV;A\V�gDXHNUóxXDãRV;áPKláPV�A;KlWRe¼áRADV�g\V�WYXHX\ãcV�àHb¼ä
k�V�XDãRNYe]öoi�ãRVvk�NYeRV�I.Nló b KUIhIhVdKU[RIhV;i?Klg\ßYg;õ�ChX\ãÝChWRV���E�ChV�WRE�M¼ósKlE�X\NaA;ChgHáRA\V�gDV�WYX\V�eåChW
g\V�E�X\ChN�W �cöRi�ãRV�W]OÐKUW¼KUePKláRXjKlX\ChN�W�Nló)XDãRV;IhV�âaV�I Þs[YMaÞsIhV�âaV�I]IhNYKUe�[PKUILKlWRE�ChWR`vKUIh`�NaA\ChX\ãRk Chg
eRV�X5KUChIhV�e KlWRe KlWPKUIhM ��V�e CFW�gDV�E�XDCFNaW��Pö��YN�k2VvW�Tck�V�ADCFE�KUIJV�ôYáPV�ADChk�V�WYX\gvKUADV�A\V�áoN�ADX\V�e
ChW¾gDV�E�X\ChNaW��cOÐChW�N�ADeRV�A�X\NÝCFIhIhTRgDX\AjKlX\VvXDãRV�[oV�ãPK�âYChN�A;Nló$X\ãRV�KUIh`�NaA\ChX\ãck4N�WÀK áPKUA5KUIhIhV�I
kfKlEjãcCFWcV�ö 
SChWPKlIFIhMYOUg\Nak�V+E�N�WRE�IFTcg\ChN�WRg$KlWRe�áPV�A\g\áoV�E�XDChâ�V�g;KUADV;eRChg\E�TRg\gDV�e]ö
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i�ãRV;[PKlg\ChEHA\V�ILKlX\ChN�WRg+eRV�gDE�A\Ch[RChWR`2X\ãRV;NYE�V�KUW¼E�ChADE�TRILKUXDCFNaW¼KUA\V�V��YTPKUXDCFNaWRg�ó�N�A�E�NaWRg\V�ADâ�K�Þ
X\ChN�W�Nló)k2N�k2V�WYX\TRk4ùLòHK�âYCFV�AÂÞ �YX\Naß�V�gHV��YTPKlX\ChN�WRg5ü�OckfKUgDg;ùLE�NaWYX\ChWYTRChXÂMfV ��ToKUX\ChNaWPü�OcãRVdKUX
KUWRevg5KUIhXdORKlWRe�KUW2V��YTPKUXDChN�W�Nló]g\X5KUX\VaöRi�ãRVHKUeReRChXDCFNaWvNUó]XDãRVHGxNaTRg\gDCFWcV�g ��= g$KUáRácA\NUôYChkfK�Þ
X\ChN�WåùLâ�KlA\CLKUXDChN�WRg+NUó�eRV�WRgDCFXÂM�KUADVvg\k�KUIhILü$KUWce¾XDãRV�ãYMYeRA\Nag\X5KUX\ChE�KláRáRA\NUôYChkfKlX\ChN�W2IhVdKUeRg
X\N�X\ãRVHgDNUÞÂEdKUIhIhV�eåý\áRADChk�ChX\Châ�VJV��YTPKlX\ChN�WRgDþfù �?@?ü�ORõ�ãRChE5ã¼KUA\VHgDN�Ihâ�V�e�[YMvk�Nag\X ç ^ � b�gdO
TRg\ChWR`/æPWRChX\V�eRC��ÐV�A\V�WcE�V�XDV�E5ãRWRC �YTRV�gdö �YChk�áRIhV�A+k�NYeRV�Ihg�NUóJN�E�VdKUW�E�ChADE�TRILKUXDCFNaW¼EdKlW¸KlIFgDN
[PVHeRV�A\Châ�V�e�[YM�k�KUßYChWR`�KleReRChX\ChN�WoKUIÐKUg\gDTRk�ácX\ChN�WRg�ö

i�ã�TcgdO?KUW NYE�VdKUWåk2N�ecV�IxE�KUWå[PV�õ�ADCFXDX\V�WåChW K g\MYkv[oN�IhChEvõ�K�MÀKlgdø?>A@
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C;D ù @ üõ�ãRV�ADV B Chg�X\ãRV�X\Chk�V�O @ Chg�XDãRV;g\X5KUXDV�â�KlA\CLKU[cIFVHKUWRe D CFg$K�WcN�WYÞÂIhCFWcVdKUAJN�áoV�AjKlX\NaAdöRi�ãcV
X\Chk�VvecCFgDE�A\V�X\C �dKUXDChN�W gDEjãcV�k�V�Chgv`�V�WcV�AjKlIFIhM V�ôYáRIhCFE�CFX�OBõ�ãRChE5ã IhVdKleRgvChWåk�N�gDX�E�KUg\V�gfXDN
eRChg\E�ADV�X\C ��V�e V ��ToKUX\ChNaWRg�Nló$X\ãRV2ó÷NaA\k @ ù BFEHGIB ü C�J ù @ ù B üLK @ ù B&M�GIB ü\ü�õ�ãRV�A\V GIB ChgX\ãRVHeRChgDE�A\V�XDC �dKUXDCFNaW¼X\Chk2V$g\XDV�á]ö �$NUõJV�âaV�AdOcg\N�k2V$k2N�ecV�IhgxTRgDV�KUIhgDN�KUW�Chk�áRIhChE�ChXBg\E5ãRV�k2V
ó÷N�A7N�WRV�Nló]X\ãRV+V��YTPKUXDCFNaWRgHùLV��YTPKlX\ChN�W�ó÷NaA?[PKlA\N�XDA\NaáRChEON�N�AJeRV�áRXDãYÞ\K�â�V�A5KU`�V�e/N�k2N�X\ChNaWPü�O
õ�ãRChE5ã;Chk�áRIhChV�gÐChW�XDãPKUXSEdKUgDV�X\NHg\NaIhâ�V�KUX]V�KUE5ãvX\Chk�VBgDX\V�á�K+IhChWRVdKUASg\MYg\XDV�k ó÷N�A @ ù BPEQGIB ü�öi�ãRV�áoKUAjKlIhIFV�IFC �dKlX\ChN�W2NUóxNYE�V�KUWÝk�NYeRV�Ihg$Chg+áPV�AÍó÷N�ADk�V�e [�M eRN�k�KUChW�eRV�E�N�k2áPNag\ChX\ChN�W
X\V�E5ãRWcC��YTRV�g%øcX\ãRV�`�V�Na`�AjKláRãRChEdKlI]eRNakfKUChWvChg$ecCFâYCheRV�e�ChWYX\NvgDTR[PecN�kfKlChWRgdOYVdKlE5ã¼NUó?X\ãcV�k
[PV�CFWc` K%�ÐV�E�XDV�eûX\N K áRA\NYE�V�g\g\NaAÀùLVaö `oö	 ��R� $  #�%$  �� "%$÷ü�öBà$W Chk�áoN�ADXjKlW�X�áoN�ChWYXvó÷NaA�X\ãcV
áRTRADáPNag\V$Nló]X\ãRChgJõxNaA\ß�Chg?X\N;V�k�áRãPKlg\C ��V+X\ãPKlX?NYE�VdKUW2k�NYeRV�IhgxKlA\V?SUTWVYXYZ\[YS?KUáRáRIhChEdKlX\ChN�WRg�O
ChW¼X\ãRV�g\V�WRg\VvXDãPKUXHX\ãcV�âaN�IhTRk�VHNlóxE�N�k2áRTRX5KUX\ChNaWRg�EdKUWÝ[oVvV�g\XDCFk�KUXDV�e �YTRChX\V;ácA\V�E�ChgDV�IhM
KUgHK�ó÷TRWcE�X\ChN�W NUóxXDãRV�`aA\Che¼gDC���V�KUWRe¼XDãRV�W�Tckv[PV�A+NUóxácA\NYE�V�gDg\N�ADg�ù÷KlXHIFV�KUg\X�OoCFX+EdKUWÝ[oV
k�VdKlg\TRADV�e�[YM�KUeRV��YTPKlX\VH[oV�WRE5ãRkfKlA\ßYgjü�ö
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i�ãRVv[PKlg\ChE�ácA\ChWRE�CháRIhVvNUó�à�b ä k2V�X\ãcN�ecg�E�N�WRgDCFgDX\g�ChW¾IhNYEdKUIhIhM�A\V5æoWRChWR`�N�A;E�NYKUADg\V�WRChWR`
X\ãRV�E�N�k�ácTRXjKlX\ChN�WHk�V�g\ã]O�KlE�E�NaA\eRChWR`HX\NHgDN�k�VJkfKlX\ãRV�kfKUXDChEdKUIUNaA.ácã�MYgDCFE�KUIRE�ADChX\V�ADC�K/ùLIhChß�V
V�A\ADN�AJV�g\XDChkfKUXDV�g?NaAxV�eceRM�KUE�XDChâ�ChXÂMRü�ö��YTRE5ã�XDV�E5ãRWRC �YTRV�g$KUADV$õ�CheRV�IhM�TRg\V�efõ�ChXDã�æPWRChX\V+V�I Þ
V�k�V�W�XSE�NYeRV�g�OY[RTRXBAjKlX\ãRV�A7AjKUADV�IhM�õ�ChXDã;æPWcCFXDV�eRC�� V�A\V�WRE�V�gx[oV�EdKlTRg\V+A\V5æoWRV�k�V�W�XDg?IhVdKUevXDN
WRN�WÒÞsãRNak�Na`�V�WRV�N�TRgB`�ADCheRg�KlWRe�XDãYTRg�E�N�k2áRIhChEdKUXDVxXDãRVHãPKUWRecIFChWR`�NUó]X\ãcV�E�N�ecV�ö �$NUõJV�â�V�AdO
GxV�A\`�V�A�KUWce ç IhCF`aV�A  �� $ÐáRA\NaáPNag\V�eÝKUW�àHb¼ä KUIh`aN�A\ChXDãRk õ�ãRChEjã�K�â�NaCFecgxXDãRChg�eRAjK�õ�[PKlE5ß O
[YM�E�NaWRg\CheRV�ADChWR`fK/IFNYEdKlIhIFMvkvTcIFXDCh`�A\Che�KUáRáRADN�KlEjãSö��ÂW¼XDãRV�ChA$k2V�X\ãRNYe]OcX\ãRV�A\V5æPWcV�k�V�WYXHChg
WRN�X�áoV�AÍó÷N�ADk�V�e¼NaW¾KvTcWRC ��TcV;WRN�WÒÞsãRNak�Na`�V�WRV�N�TRgJ`�ADCFeSOR[RTRXHNaW K/ãRChV�AjKlA\E5ãYM¼NUó?`aA\CheRgdO
CÂö Vaö]K2g\V�XvNló�ãRNak�Na`�V�WRV�N�TRgHV�kv[oV�eReRV�eÀ`�ADCheRg;NUó�ChWRE�ADVdKUgDCFWc`¼A\V�gDN�IhTRXDCFNaWRgdOBKUWce�CFWYXDV�AÂÞ
KUE�XDChWR`¼KUk�NaWR`�X\ãRV�k�g\V�IFâaV�gdö�� ChX\ãcN�TRXH`�NaChWR`�eRV�V�áRIhM�ChWYX\N¼k2N�ADV�eRV�XjKUChIhg�ùtX\ãRV2A\VdKleRV�A
EdKUW A\V5ó÷V�A$ó�N�A$V�ôÒKlk�áRIhVHX\N �� $BN�A  " $÷ü�ORXDãRV;áRADChWRE�CháRIhV�Nló?X\ãRVvKUIh`�NaA\ChX\ãck"Chg�Klg�ó÷NaIhIFNUõ�g�ö
� N�WRgDCheRV�A�K2ãRChV�A5KUADEjãYM¼Nlóx`�ADCheRgdOoIhChß�VHChW 
SCF`aTRA\V ��øoChX$E�N�WRgDCFgDX\gHChW¸K/A\NYN�X�ùLNaA�IhV�âaV�I Þ � ü
`�ADCFe2E�NUâ�V�A\ChWR`�X\ãRV;V�W�XDChA\VHeRN�k�KUChWvNUóBE�N�k2áRTRX5KUX\ChNaWvõ�CFXDã�E�NYKUADg\V;ADV�g\NaIFTcX\ChN�W�������KlWRe
E�N�KlA\gDVvX\Chk�V;gDX\V�á�� B �UO]KlWReÀK2W�Tckv[PV�AHNló�gDTR[R`�ADCheRg�ùLNaA;IhV�â�V�I�ÞL�;`aA\CheRg5üHõ�ChX\ã�K2æPWRV�AA\V�gDN�IhTRXDCFNaW������ C ������ "!¼KlWReÀK�æoWRV�A�X\Chk�VvgDX\V�á�� B � C � B �� "!/ó÷NYE�TRgDV�eåN�WRIhMÝN�Wg\Nak�V$gDTR[oeRN�k�KUChWRg$ù#!;Chg$KUW�ChWYX\V�`aV�A$E�KUIhIhV�e�XDãRV;A\V(æPWRV�k2V�WYX�AjKUXDChN�ü�öYi�ãcCFg�gDX\ADTRE�X\TcA\VvChg
A\V�E�TRA\gDCFâaV�OUChW�X\ãRVJg\V�Wcg\V�X\ãoKUX?KUWYMHIhV�â�V�I Þ%$P`aA\Che;EdKlW�E�N�WYXjKlCFW-æPWRV�A?IhV�âaV�I Þ(ù&$ E ��üÐg\Tc[R`�ADCFecgdOõ�ChX\ã'���)(+*�� C ����(, "!HKlWRe-� B (+*�� C � B (, "!�ùtNUó.E�N�TRADg\VHTRWYX\ChIÐKHkfKlô�ChkvTRkûIhV�â�V�I�$/.�0#1\ü�öi�CFk2V;ChWYX\V�`aAjKUXDChN�WÝCFgHáoV�AÂó�N�A\k2V�eÝA\V�E�TcA\g\ChâaV�IhM�g\XjKlA\XDCFWc`�ó�A\N�k�X\ãRVvADNYN�X;`aA\Che]öÐà+W�M
IhV�â�V�I Þ%$B`�A\Che�Chg�KleRâ�KUWRE�V�e�ó÷NaA\õ�KUA\e�NaWRV;X\Chk2V�gDX\V�á2� B ( öRi�ãRV�g\N�IhTRXDChN�WRgHKUX�X\Chk2V B KlWRe
B E � B ( KUA\V+TRg\V�e�X\N�áRA\NUâYCheRV�ChWRChX\CLKUIRKlWRev[PNaTRWRePKlA\M�E�N�WceRChX\ChN�WRgSó÷NaA?X\ãcV$ChWYX\V�`aAjKUXDChN�W�NUóX\ãRV�IFV�â�V�I Þ�ù,$ E �dü�gDTR[R`aA\CheRgdöci�ãRV�gDV�gDTR[R`�ADCheRg$EdKlW¼X\ãcV�W¼[oV�KUeRâ�KlWRE�V�e ó÷N�ADõ�KlA\e�!�X\Chk�V
g\XDV�áRg3� B (+*�� ORXDN�ácA\NUâYCheRV;K�k�N�ADV$áRADV�E�Chg\V�g\N�IhTRXDChN�WfKlX�X\Chk�V B E !4� B (+*�� C B%E � B ( N�WX\ãRV�ADV�`�ChNaWRgBE�NUâ�V�ADV�e�[YM;XDãRV�g\Tc[R`�ADCFecgdöai�ãRV�g\V+g\NaIFTcX\ChN�WRg?KlX.IhV�âaV�I]ù&$ E ��ü?KUADV�X\ãRV�W2TRg\V�eX\N�Chk�áRADNUâ�V�X\ãcV;g\NaIFTcX\ChN�W�KUX�IhV�â�V�I�$\ORâYCLK�KlW�TRáoePKlX\V;áRADNYE�V�eRTRADV�ö

i�ãRVHA\V�IhV�â�KlWRE�VHNUóBX\ãRVH`�ADChe�ãRChV�A5KUA\E5ãYMvChg�E5ãRV�E5ß�V�e�ADV�`�TRILKlA\IhMvV�â�V�A\M-5 E�N�KlA\gDV;X\Chk�V
g\XDV�áRg-� B �löBà4E�A\ChX\V�A\ChN�W Chg�V�â�KUIhTPKlX\V�e KlXvV�â�V�ADMå`�A\Che áPNaCFWYX�X\N�eRV�X\V�ADk�ChWRV�õ�ãRV�XDãRV�A
X\ãRV�IFNYEdKlI.KlE�E�TRA5KUE�M�NUóJX\ãRV;gDN�IhTRXDCFNaW�g\V�V�k2g$gDT!��E�ChV�WYX$NaA�WRN�X�ö �ÒTR[R`�ADCheRg�EdKUW X\ãRV�WÝ[oV
E�A\V�KUX\V�e]ORADV�g\C ��V�eÝN�A�ADV�k�NUâaV�e]ö
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à kfK�ÿ5N�A?ChWYX\V�A\V�gDX�Nló?X\ãRChg$àHb¼äûk�V�X\ãRNYe�Chg$X\ãoKUX�ChX$EdKlW�[PV�TRg\V�e¼õ�ChX\ãRNaTRX$k2N�ecC�Þ
ó÷MYChWR`�XDãRV;k2N�ecV�IÂöYi�ãRV;k�NYeRV�IÐEdKUW¼[oV;gDV�V�WÝIFChßaV-K�[cI�KlE5ß�ÞÂ[oNUô¾ùLE�N�A\ADV�g\áoN�WceRChWR`�XDN�X\ãcV
������� A\N�TcX\ChWRV;ChW¼XDãRV;áRADV�âYCFNaTRg;KUIh`�NaA\ChX\ãckfüBWRV�V�eRChWR`�NaWRIhM�E�N�WYæo`�TRA5KUX\ChNaWfáoKUAjKlk�V�XDV�A\g
ùLeRNakfKlCFW�NUó]E�N�k�ácTRXjKlX\ChN�W]Olk�V�gDã�g\C ��V ���SO�XDChk�V�g\XDV�á�� B O�ChWRChXDC�KlIRE�NaWReRChX\ChN�WcgdOa[PNaTRWReYÞKUADM¼E�N�WceRChX\ChN�WRg5ü+X\N�[PVvADTRW]öÐi�ãcCFgHChgHN�WRV�NUó�X\ãcVvß�V�M¼CheRV�KUg;NlóxX\ãRVváoKUE5ß�KU`aV�XDãPKUXHõJV
KUADV�ácA\V�gDV�WYX\IhM�eRV�â�V�IFNaáRChWR`Pö

�ÂWvX\ãRV+áPKUA5KUIhIhV�IPâaV�A\gDChN�W�Nló NaTRAJáPKUE5ß�KU`aV�OaX\ãRV+k�NYeRV�IRõ�ChIhIRgDX\ChIhIP[oV$TRgDV�efKlg�K-[RILKUE5ßaÞ
[PNUô�IhChß�VJCFWvXDãRV$gDV��YTRV�WYX\CLKlIÐEdKUgDV�OY[RTRXJõ�ChX\ã�KUW�KleReRChX\ChNaWPKUIRáoKUAjKlk�V�XDV�AdølX\ãRV+W�Tckv[PV�A7NUó
áRA\NYE�V�g\g\NaA\g+TRg\V�e�XDN�ADTRW�X\ãRVHk�NYeRV�Isö��YChWRE�VHX\ãRVHeRC��ÐV�A\V�W�X�`aA\CheRg$KlX�K�`�Châ�V�W�IhV�â�V�I�$]EdKlW
[PVJA\TcW�gDCFkvTcIFX5KUWRV�N�TRgDIFMYODX\ãRV�M�õ�CFIhIa[PV�K%�ÐV�E�XDV�evX\NHeRC��ÐV�A\V�WYXB`�ADN�TRácg.NlóPáRADN�E�V�g\gDN�A\g�ö�i�ãcV
áRA\Na[RIhV�k CFgHXDãRV�W¼XDNfecV�X\V�ADk�ChWRV�OÒó÷N�AHKv`aCFâaV�W¼ãRChV�A5KUADEjãYMYORõ�ãRChE5ãÝCFg+X\ãRV�[oV�g\XH`�ADCheRgÂÞÂX\NlÞ
áRA\NYE�V�g\g\NaA\g�E�NaA\ADV�g\áoN�WRecV�WRE�VHó�N�A?E�Nak�áRTcXjKUXDChN�WPKlI�V ��E�ChV�WRE�MYö�i�ãcV�g\V;KUgDg\Ch`�Wck�V�WYX\gBkvTRgDX
[PV eRV�X\V�A\k�ChWRV�e KlXvV�â�V�A\M ADV�`�ADCFeceRChWR`�g\XDV�á]OJ[PV�EdKUTRgDV¾Nló;X\ãRV¼V�â�N�IhTRXDChN�WÀNló;X\ãRV¼`aA\Che
ãRChV�AjKlA\E5ãYMveRTRADCFWc`�XDãRV$gDCFkvTcI�KlX\ChN�WSödi�ãcV�k2NYeRV�IRNló)b¼KlIFIhVdKl[RIhV�i?KUg\ßYgJáRA\V�g\V�WYX\V�e¼ChW�X\ãcV
WRV�ôYX�g\V�E�X\ChN�W CFg�KUW�V���E�CFV�W�X�XDNYN�Ioó÷NaA�g\N�IhâYChWR`�g\TRE5ã�áRA\Na[RIhV�k�g�ö
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�YChWRE�V�XDãRV�V�Ch`�ãYX\ChV�g�OUkfKlWYM�õJN�ADßYg.ãoK�â�V�[oV�V�WveRV�âaV�IhN�áoV�evó�N�ABáPKUA5KUIhIhV�IhC ��ChWR`�KlE�X\TPKlIRILKUAD`�V
g\EdKlIhVxKUáRácIFChEdKlX\ChN�WcgPIhChß�VBX\ãcV?NYE�VdKUWcN�`�A5KUáRãcCFE7g\ChkvTRILKUXDCFNaW�E�N�Wcg\CheRV�ADV�e�ChWHX\ãcCFgSáPKUáoV�A�ödi�ãcV
g\NaIFTcX\ChN�WvNló.X\ãcV�gDE5ãRV�eRTRIhChWR`váRADN�[RIhV�k�ùLChW�ChX\g�ILKlA\`�V�A�KlE�E�V�áRXDChN�WPü CFg�K�E�V�WYX\A5KUI �YTRV�g\X\ChNaW
ó÷N�A�ecV�g\Ch`�WcCFWc`vãRCh`�ãYÞÂáPV�AÂó÷NaA\kfKlWRE�VHáPKlAjKUIhIhV�IhC �dKUXDChN�W]ö �ÂX+E�N�ADA\V�gDáPNaWReRgHX\N/æPWReRChWR`�K�ePKUXDV
KUWRe¼K�áRADNYE�V�g\gDN�AHIhNYEdKUXDCFNaWvó÷NaA�X\ãRV�V�ôYV�E�TRXDCFNaW¼NUó?VdKlE5ãfX5KUgDßfNló?X\ãRVHáPKlAjKUIhIhV�IÐáRADN�`aAjKUkÝö
à$k2N�WR`HX\ãcV�â�KlA\ChN�TcgxáoN�gDg\Ch[RIhV�KláRáRA\NYKUE5ãRV�g�ORXDãRVHk�N�gDX?E�Nak�k�NaWRIhMHTRg\V�e�ChgJX\NvE�NaWRg\CheRV�A
X\ãRV�XjKlg\ßYg;Nló�XDãRVváRA\Na`�A5KUk KlXHX\ãRV�æPWcV�g\X;IhV�âaV�I?Nló�`aAjKUWYTRILKlA\ChXÂM¼KUWRe�KUáRácIFM�gDN�k�VvKUeÒÞ
V��YTPKUXDV�E�IhTRgDX\V�ADChWR`�ãRV�TRADChg\X\ChE�g�ó�N�A�A\V�eRTcE�ChWR`¾XDãRV�A\V�ILKlX\Châ�V2E�N�k2kvTRWRC�E�KUX\ChNaW¼NUâ�V�ADãRVdKle
 �%$\öYi�ãRV;k�KUChW�eRA5K�õ�[PKUE5ß�NUó?gDTRE5ã¸KlW¾KUáRácA\N�KlE5ã¼Chg$X\ãoKUX$E�N�k�kvTcWRChEdKUXDCFNUWcg�KlA\V;X5KUß�V�W
ChW�XDN¾KUE�E�N�TRWYXvV�ôYáRIhChE�ChX\IhM ùtX\ãRV�MåKUADVfV�ô�ácA\V�gDg\V�eúKlg\gDTRk�ChWR`¾K k�NYeRV�IxNló�X\ãcVfTcWReRV�ADIFMaÞ
ChWR`fKlA\E5ãRChX\V�E�X\TRADVvNUóxXDãRVvg\MYg\XDV�k9õ�ãcCFE5ãÝChg�âaV�A\M eRC ��E�TRIhX$XDN�V�gDXjKU[cIFChgDã¸KlWRe¾Nló÷X\V�W¼ósKlA
ó÷A\Nak X\ãRVHKUE�XDTPKUIÐKUgDM�WcEjãcA\N�WcN�TRg$KlWRevWRN�WÒÞseRV�X\V�ADk�ChWRChg\XDCFE+[PV�ãPK�âYCFNaA?NUó]XDãRVHáPKUA5KUIhIhV�IRV�ôaÞ
V�E�TRXDChN�WPü�ö �ÂX�CFgJõJV�IhI�ÞÂßYWRNUõ�W�XDãPKUXJX\ãcV�ChWYX\ADNYeRTRE�XDCFNaW�NUó.V�ô�ácIFChE�ChXJE�N�k2kvTRWRChEdKlX\C�NaWRgBChW�XDN
X\ãRV�gDE5ãRV�eRTRIhChWR`�KlIh`�N�ADChX\ãRk2g]A\V�WReRV�ADgxXDãRV$áRADN�[RIhV�k ãPKUADeRV�AJX\ãPKlWvõ�ChX\ãRNaTRX?E�Nak�kvTRWRC EdK�Þ
X\ChN�W  � $\öRä�V�E�V�WYX\IhM�ORK�WcV�õúE�N�k�ácTRXjKlX\ChN�WPKlIPk2NYeRV�IÐãPKlg�[PV�V�W¼áRA\NaáPNag\V�e  � $\ö�� [ Z Z\T�[��LZ�T
� [������HùLeRV�WcN�X\V�e¾b�i ChW�g\ãRNaA\Xjü+KUADV;E�N�k2áRTRX5KUX\ChNaWPKUIoTRWRChX\g�õ�ãcCFE5ã¼k�K�M�[oV;XDãRV�k�gDV�Ihâ�V�g
V�ôYV�E�TRXDV�e ChW�áPKlAjKUIhIhV�IÂö �ÂX%KlIFIhNUõ�g;XDN¾X5KUßaV�ChWYX\N�KUE�E�NaTRWYX�Chk2áRIhCFE�CFXDIhMfXDãRV�ChW �PTRV�WcE�V�NUó
E�N�k2kvTRWRC EdKUXDCFNaWRgdö
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i�ãRV�ADV$KUA\V�gDV�â�V�AjKUIoA\V�KUg\NaWRgBó÷NaABCFWYXDA\NYeRTRE�ChWR`;b�i Klg)K+õ�K�M;X\NHeRV�g\Ch`�WvV���E�CFV�W�X7áPKUA5KUIhIhV�I
KUáRácIFChEdKlX\ChN�WcgdöYQÐV�X�TRg+g\TRk2kfKlA\C ��VJX\ãRV�k4[oV�IhNUõ;ø

� b�iúKlIFIhNUõ X\N�ãRCheRV�X\ãRVHE�Nak�áRIhV�ô�[PV�ãoK�â�ChNaAxNló]X\ãRV+V�ôYV�E�TRXDCFNaW�NUó.K�g\TR[RgDV�X�NUó]X5KUgDß�g
[YM¼TRg\ChWR`�KváPKlAjKlk�V�XDV�AvùLX\ãcV�ChWRV���E�CFV�WRE�M�ósKlE�X\NaA! ÀeRChg\E�TRg\gDV�e�ILKUX\V�Ajü+X\N¼KU[cg\X\A5KUE�X



X\ãRV2NUâ�V�ADãRVdKleÀeRTRV2X\N¼XDãRV�k�KUWPKl`�V�k2V�WYX$Nló$X\ãRV2áPKUA5KUIhIhV�IhCFgDk ùtE�N�k2kvTRWRChEdKUXDChNUWRgdO
CheRIhV$X\Chk2V�gxecTRV;X\NvChWYX\V�A\WPKlIÐáRA\V�E�V�eRV�WRE�VvE�N�WRgDX\A5KUChWYX\gdOcV�X\EaöFö¶ü�ö

� b�i A\V �oV�E�X�X\ãRVvgDX\A\TcE�X\TRADV�NUó�g\N�k2V�KUE�X\TPKlIxáPKlAjKlIFIhV�I?KláRáRIhChEdKUXDCFNaWRgH[PV�EdKUTRgDV�XDãRV�M
TRWRC ó÷MHX\ãcVxTRgDTPKUIYgDCFWc`�IhVxácA\NYE�V�gDg\N�A7XjKUgDßYg)KlWRe;X5KUg\ßYgBõ�ãRChE5ã�k�K�M�A\V��YTRChADV�k�N�ADVBX\ãPKlW
N�WRV�áRA\NYE�V�gDg\NaA$ó�N�A�X\ãcV�ChA$V�ôYV�E�TcX\ChN�W]öoi�ãRV�g\X\ADTRE�XDTRAjKlI.ãcCFV�AjKUADE5ã�M�Chg�X\ãcV�W¼ChWRE�IhTReRV�e
ChW�XDN�X\ãRV k�NYeRV�I$KlWReåX\ãRVÝTRg\V�A�eRNYV�g2WRN�X2g\áoV�E�C ó÷Måõ�ãRV�W XDN�TRg\VÝN�WcVfk2NYeRV�I�N�A
KUWRNaX\ãRV�Adö

� b�i g\Chk2áRIhC�ó�M;X\ãRV�V�ôYáRA\V�gDg\ChN�WÝNUó?XDãRV;áRADN�[RIhV�k2gxChW�X\ãRV�g\V�WRgDVvX\ãPKlX�X\ãRV�TRg\V�AHeRNYV�g
WRN�X�ãPK�âaVfXDN¾E�N�WRgDCFecV�AvV�ôYáRIhChE�ChX\IhM�X\ãRV�E�Nak�kvTRWcCFE�KUX\ChNUWRg�öÐi�ãYTRgdOBXDãRV�gjKlk�V�E�N�ecV
kfK�M2[PV�TRg\V�e¾NaW¼g\V�âaV�AjKlI?áPKlAjKUIhIhV�IBáRILKUXÍó÷N�ADk�gHùLNaWRIhMfXDãRV  �ósKlE�X\NaA\g$õ�ChIhI]E5ãPKlWR`�V�ü�O
IhVdKUeRChWR`�X\N�K�[oV�X\XDV�AHáPNaA\XjKl[RChIhCFXÂMYö

i�ãRVJCFecVdK+[PV�ãcCFWce�XDãRChg.k2NYeRV�I�ChgBX\NHChWYX\ADN�ecTRE�V$K�áoKUAjKlk�V�XDV�ABõ�ãRChE5ã�õ�ChIhI�Chk�ácIFChE�ChXDIFM�`aChâ�V
X\ãRV�E�N�k2kvTRWRChEdKUXDChN�WvNUâ�V�A\ãRVdKle]öÐà+W¾K�â�V�A5KU`aV;[PV�ãPK�âYCFNaAHãPKUg+X\N�[oV�eRV�X\V�A\k�ChWRV�e¾TRgDChWR`
X\ãRV����AT����	� T
���
� ósKUE�X\N�A�XDãPKUX�õ�ChIhIo[PV;WcNUõ eRChg\E�Tcg\g\V�e¾ChW�k2N�ADV$eRV�X5KUChIhgdö
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i�ãRV$V ��E�ChV�WRE�MvNló]X\ãRVHV�ôYV�E�TcX\ChN�W2NUó.K�áPKUA5KUIhIhV�IPKUácáRIhCFE�KUX\ChNaWveRV�áoV�WReRg�Nló]kfKUWYMHóÂKUE�XDN�A\g
IhCFßaV?X\ãcV�KlIF`aN�ADCFXDãRk¾O5XDãRVJePKUX5K$gDC ��V�OUXDãRVxeoKUXjK+áPKlA\XDCFXDChN�WRChWR`�[oV�XÂõJV�V�W�K�â�KUChILKU[cIFVBáRADNYE�V�g\gÍÞ
ChWR`�TRWcCFXDgdOoE�Nak�kvTRWRChEdKlX\ChN�W2â�NaIFTck�V�OYWRV�XÂõxNaA\ßÝI�KlX\V�WcE�M�OoXDN�áoN�IhN�`aM�OcX\ãRADN�TR`aãRáRTRX�OPV�X\E�öhö
�ÂeRVdKlIFIhMYO�K�áPKlAjKUIhIhV�IÐgDM�gDX\V�k4õ�ChXDã�� áRADN�E�V�g\gDN�A\gHE�NaTRIhe�E�N�k2áRIhV�X\V+X\ãRV;V�ô�V�E�TRX\ChNaWfNlóxKUW
KUáRácIFChEdKlX\ChN�W�� XDChk�V�gSósKlg\X\V�A?X\ãPKlW%K-g\ChWR`�IhVJáRA\NYE�V�g\g\NaAdö �+NUõxV�âaV�AdOaKUWvKUE�XDTPKUI�� áRA\NYE�V�gÍÞ
g\NaA\g�g\MYgDX\V�k eRNYV�g�WRNaX$KUE5ãRChV�â�V+g\TRE5ã¼gDáPV�V�eRTRá¼ecTRVHX\N�g\N�k2V$NUâaV�A\ãRV�KUe�ChWYX\ADNYeRTRE�V�e [�M
ChW�XDV�AÂÞÂáRADN�E�V�g\gDN�A�E�Nak�kvTRWRChEdKlX\ChN�W2ùLõ�ãRChE5ãvChgxgDIFNUõåE�Nak�áPKlA\V�e2X\N;[oKUg\ChE+áRA\NYE�V�gDg\NaA$E�NakvÞ
áRTRX5KUX\ChNaWPüHKUWRe g\MYWRE5ãRA\NaWRC �dKUXDChN�W�[oV�XÂõxV�V�WåX\ãRV2XjKUgDßYgdöSi�ãRV�A5KUX\ChN�[oV�XÂõxV�V�W KUE5ãRChV�â�V�e
g\áoV�V�eRTcá�KUWRe;XDãRV�NaA\V�XDCFE�KUIRgDáPV�V�eRTRáveRV�áoV�WRecg?N�W;XDãRVJW�Tckv[PV�A�� NUóPáRADNYE�V�g\gDN�ADg�KlWRe;X\ãcV
g\C ��V 5�NUó?X\ãcV�KUáRácIFChEdKlX\ChN�WSö��ÂX�õ�ChIhIÐ[PV�eRV�WRNaX\V�e¼[YM  ?ù�� K 5¼ü�KlWRe�EdKUIhIhV�e����9T����
� T	���	�� [�� �� S�ö���VH`�Châ�V+[PV�IhNUõûX\ãRVHeRV(æPWRChX\ChN�W�TRgDChWR`%K�`aV�N�k2V�X\ADChE$ChWYX\V�ADáRA\V�X5KUXDCFNaW]ö
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^HV�WRV�A5KUIhIhM�O�XDãRV�ChWRV���E�ChV�WRE�M;ósKlE�X\NaABCFWcE�A\VdKlg\V�gJõ�ChX\ã�X\ãRV�WYTRkv[oV�ABNUóÐáRADN�E�V�g\gDN�A\g$KlWRe
eRV�E�ADVdKUgDV�g�õ�CFXDã¾XDãRVvg\C ��VvNlóxX\ãcVváPKUA5KUIhIhV�IBXjKUgDßÀù÷KlXHIFV�KUg\XHTRWYXDCFIJKvE�V�ADXjKlCFW�XDãRA\V�g\ãRNaIFeoü�ö
i�ãRVH`�V�WcV�AjKlI]g\ãoKUáoV;NUó  ¼ó÷TcWRE�X\ChNaW�kfK�M�[oV;eRChâYCFecV�e�ChWYX\NvXDãRA\V�V ��N�WRV�g$NUóBE�N�Wcg\V�E�TcX\Châ�V
ChW�XDV�A\â�KlIhg�NUó?WYTRkv[PV�A�NUó?áRA\NYE�V�g\g\NaA\g�øxù �\ü�E�NaA\A\V�g\áoN�WReRgHXDN�X\ãcV;g\X5KUA\XÍÞsTcá¾NUâaV�A\ãRV�KUe¼eRTcV
X\N�X\ãcV�kfKlWPKU`aV�k�V�W�X�Nló�XDãRVváPKlAjKUIhIhV�IhChg\kÝORõ�ãRV�ADV�XDãRVvV���E�ChV�WRE�M�kfK�M�[PV �YTRChXDVv[PKUe]ö
ù � �\ü;Chg�X\ãRV2A\V�`aCFNaWÀõ�ãRV�A\V�X\ãRV�KUeRecCFXDChN�W�NUó$V�ô�XDAjKÝáRADNYE�V�g\gDN�ADg�E�Nag\X�KUIhk2N�g\XHWRNaX\ãRChWR`oO
g\áoV�V�eYÞÂTRáRgvãcV�A\V�KUA\V2`�V�WcV�AjKlIFIhMÝIhCFWcVdKUA�ö?ù � � �\ü�E�N�ADA\V�gDáPNaWReRgvX\NÝK�eRV�`aAjKUeoKUX\ChNaW�eRTRV�XDN
X\ãRV�ILKlEjß�NUó]áPKlAjKUIhIhV�IhChg\k ù�ó÷N�ABChWRg\X5KUWRE�V�Oaó÷N�ABXDN�N�g\kfKlIhI�b�i$ü�ö �YNak�VJáRA\NaáPV�A\X\ChV�gJNUó  ¼KUADV
áRA\V�g\V�WYX\V�e�[oV�IhNUõ;ödi�ãcV�M�õ�ChIhIY[PV�Tcg\V5ó÷TcIYó÷N�AB[oN�TRWceRChWR`HX\ãRV�XDCFk2V?ChW�XDãRV�IhN�KleYÞs[oKUILKUWRE�CFWc`
ãRV�TRADChg\X\ChE�g�ö
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� S  	 � 7�à$eRecCFWc` K2áRADNYE�V�g\gDN�A�`�V�WcV�AjKlIFIhM¼ChWYâ�NaIhâ�V�gHKUWÝV�ôYX\AjK E�N�gDXHó÷N�AHk�KUWPKl`�ChWR`vE�NakvÞ
kvTRWRChEdKlX\ChN�WRg$KlWReÝg\MYWRE5ãRA\NaWRC �dKUXDChN�WRg;[oV�XÂõJV�V�W�XDãRChg;áRA\NYE�V�g\g\NaA%KlWReÝX\ãRVvNaX\ãRV�ADgdöSi�ãRChg
E�N�k2V�gJeRChA\V�E�XDIhMvó÷ADN�k XDãRV;GJA\V�WYX = gHQÐV�k2kfK  � $\ö
�HØU×��?ÔYØ 2�Õ )%* ^-CFâaV�WfK�g\áoV�E�C æPE�� áRADN�E�V�g\gDN�A$gDMYg\X\V�k9KUWRe�K�áPKUADX\ChE�TRILKUA�KUácáRIhCFE�KUX\ChNaW]O
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� S  	 � 7�i�ãRV�gDV$A\V�I�KlX\ChN�Wcg)KlA\V�TRgDTPKUIcã�MYáoN�XDãRV�g\V�g�CFW�áPKlAjKUIhIhV�IYáRADN�E�V�g\gDCFWc`PöYi�ãRVJæPADg\X?áoKUA\X
E�N�k2V�g�ó÷ADN�k X\ãcV¼g\V��YTRV�W�XDCLKUIHV�ôYV�E�TRXDChN�WûNUó%K XjKUgDßÐö 
cN�A�XDãRVÝg\V�E�NaWReûA\V�ILKUXDChN�W]Ooÿ5TRg\X
A\V�k�KUADß;X\ãPKlXxChX?ChgJTRg\V�IFV�g\g�X\N�g\NaIhâ�V�X\ãcV-KláRáRIhChEdKUXDChN�W�õ�CFXDãvN�WRV+k�NaA\V�áRADN�E�V�g\gDN�A�C ó B�� *��Chgx`aA\VdKlX\V�A+X\ãPKlW B�� ö

à eRChA\V�E�X�E�NaA\NaIFILKlA\M¼Nló�XDãRChg;ILKUg\X�áRA\NaáPV�ADXÂM�V�WRgDTRA\V�gvXDãPKUX  ?ù��!K�� ü� Chg�K2eRV�E�A\VdKlg\ChWR`
ó÷TRWRE�X\ChN�W2NUó��Yö
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à áPKUA5KUIhIhV�I?KUáRáRIhChEdKlX\ChN�W�ChgHTRg\TPKlIhIFM eRV�g\E�A\Ch[PV�eÀKUg�K/g\V�X;Nló � [�������ùLõ�ãcCFE5ã�KUADVvE�N�k2áRTYÞ
XjKlX\ChN�WPKlI]TRWcCFXDgjüHácIFTcg�XDãRV�ChA;ChWYX\V�A5KUE�XDChN�WRg;õ�ãcCFE5ã�KUADVvA\V�áRADV�g\V�W�XDV�e KUg;K2`�A5KUáRã]OÜEdKUIhIhV�e
X\ãRV * S�T?��T?>RT	����T � [����/VYS�[+* #  � $Íö�
cN�A�XDãRV;gDáPV�E�C�æoE�NYE�VdKlWRN�`aAjKláRãRChE�KUácáRIhCFE�KUX\ChNaW�õJV�KUADV
E�N�Wcg\CheRV�ADCFWc`;ChW�X\ãcCFg7áPKUáoV�AdOYXDãRV$X5KUgDß�gJE�NaA\A\V�g\áoN�WRe¼XDN;g\NaIhâ�V�X\ãcV�V ��ToKUX\ChNaWRg?N�W�KHk�V�g\ã
KUX�K�`�Châ�V�W�X\Chk2V�g\X\V�á]öRi�ãRV�áPKUA5KUk�V�X\V�ADgxNló)K�XjKlg\ß�KUA\VHXDãRVHg\C ��V;Nló.X\ãcV�k2V�g\ãÝù�����KlWRe
���JáRIhTRg?XDãRV�ãRV�Ch`�ãYXxKlIhN�WR`+X\ãRV+â�V�ADX\ChEdKUIÐKUôYChgdOaKUXBVdKUE5ã2X\Chk�V?gDX\V�á� Rü�öli�ãRChg?`�A5KUáRãvChg?WRNaX
ßYWRNUõ�W�CFWÝKUeRâ�KlWRE�V�OcCFX+V�â�NaIhâ�V�g+CFW X\Chk�VHKUWRe¾K/k�V�gDã�A\V5æPWcV�k�V�WYXHIhVdKUecg$X\N2ChW�XDA\NYeRTRE�V
K;WcV�õúgDV�A\ChV�gHNló.XjKlg\ßYg�ChW�X\ãRVH`�A5KUáRãSö��ÂW�XDãRChg�g\V�Wcg\V�OoX\ãcV;áRA\Na[RIhV�k CFgJeRMYWPKlk�ChE�ö

à$E�E�NaA\eRChWR`�XDN�k�Nag\X+g\X\TceRChV�gHCFW áPKUA5KUIhIhV�IBáRA\NYE�V�gDg\ChWR`oOÐõxVvKUADV�ChWYX\V�A\V�gDX\V�e�ChW¼k2CFWcC�Þ
k�C ��ChWR`vXDãRVvX\NaXjKUI7V�ôYV�E�TRXDCFNaW�X\Chk�Vaö��ÂXHChg;ChW �PTcV�WRE�V�e�[YMÝXÂõxN�E�NaWYX\AjKleRChE�X\NaA\MÝE�A\ChXDV�A\CLKRO
WPKUk2V�IhMvX\ãRV�CheRIhV;X\Chk2V%ùtN�A+IFNYKUeYÞÂ[PKlI�KlWRE�VdüJõ�ãcCFE5ãÝeRV�E�ADVdKUgDV�g�Klg�XDãRV�g\C ��V�NUó?X\ãRV�`�A5KUChW
eRV�E�ADVdKUgDV�g¾KlWReåX\ãRVÝE�N�k2kvTRWRChEdKlX\C�NaW�NUâ�V�ADãRVdKle õ�ãRChE5ã `�ADNUõ�gvõ�CFXDã X\ãcV¼WYTRkv[PV�AvNUó
áRA\NYE�V�g\g\NaA\g�ö?i�ãRVvIhN�KleYÞÂ[PKUILKUWcE�ChWR`�áRA\Na[RIhV�k!E�N�ADA\V�gDáPNaWReRg�ó÷NaA\kfKlIhIFM2X\N¼ecV�X\V�ADk�ChWRV�KUW
KUáRácIFChEdKlX\ChN�W�õ�ãRChEjãvKUgDg\NYE�CLKUXDV�gJX\N;VdKlE5ã¼ùLkfKlIhIFV�KU[RIhVdüÜXjKUgDß%K+gDTR[YÞÂg\V�XJNUóÐX\ãRV+áRA\NYE�V�g\g\NaA\g�ö
i�ãRVJA\V�gDTRIhX\ChWR`;gDEjãcV�eRTRIhChWR`HáRA\Na[RIhV�k"ùteRV5æPWcV�e�KUg?ecV�X\V�ADk�ChWRChWR`+X\ãRV�ePKlX\VJNUóÐõ�ãRChE5ã�VdKlE5ã
XjKlg\ß�õ�ChIhIog\XjKlA\X�ChX\g�V�ô�V�E�TRX\ChNaW]Oog\MYWRE5ãRA\NaWRN�Tcg\IhM�NaW�X\ãcV;g\TR[ÒÞsgDV�X$Nló.áRADN�E�V�g\gDN�A\g5üHg\ãcN�TRIhe
KUeRe g\N�k2V;E�NaWRg\XDAjKUChWYX\g�!ÐWPKlk�V�IhMYORK�X5KUgDß¼Chg�KUIhIhNYEdKUXDV�e¼NaWRIhMfNaWRE�V�KlWRe¾gDãRN�TcIFe WRN�XH[oV
áRA\V�V�k�áRXDV�e]ö ç WRV�E�NaWYX\A\Ch[RTcX\ChN�W�Nló$X\ãRChg�õxNaA\ßÝCFg�X\N CFWYXDA\NYeRTRE�V2X\ãRV2ChW �PTRV�WcE�V�NUó$X\ãcV
ChWRV���E�ChV�WRE�MvósKlE�X\NaA�CFWYXDN�IhN�KleYÞÂ[PKUILKUWcE�ChWR`;áoN�IhChE�ChV�gdö

i�ãRV;õJV�IhI�ÞÂßYWRNUõ�W VR[��RV �,� # T?>RXYZ ���YV;áoN�IhChE�M�E�N�ADA\V�gDáPNaWReRgHX\N�KUIhIhNYEdKUXDV�XDãRV�X\N�X5KUISA\V5Þ
g\NaTRA\E�V�g�Nló?X\ãRV�áPKUA5KUIhIhV�I]gDMYg\X\V�k ó÷N�A+V�ôYV�E�TRXDCFWc`fV�KUE5ã¼XjKlg\ß #"%$\öR^;KlWR`�õ�ChIhIÐ[PV�TRgDV�e¾KUg
K;[oKUg\ChgJó÷NaA�E�N�k2áPKUADChg\N�WSö
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i�ãRVHõxV�IFI ÞÂßYWRNUõ�W�IhV�âaV�I Þs[YMaÞsIhV�âaV�IoIFNYKUeYÞÂ[PKlI�KlWRE�ChWR`;áoN�IhChE�MvEdKlW¾KUIhgDN�[oV;KUePKláRX\V�e X\Nvb�i
õ�ChX\ã�ChWRV���E�ChV�WcE�M�öSà E�N�k2áRIhV�X\VváRADV�g\V�W�X5KUXDCFNaWÀNló$X\ãRV2[PKUgDCFE2ãRV�TRADChg\X\ChE�EdKlWÀ[oVvó÷NaTRWRe
ChW! ��%$\ö��ÂXvõ�KUg�áRA\NaáPNag\V�e ó÷N�AvK¼E�I�Klg\gDCFE�KUI�k�NYeRV�IxNló�XjKlg\ßYgvõ�ChX\ãåWRNÝE�N�k2kvTRWRChEdKlX\ChNUW
eRV�ILK�MYgdöSi�ãRV�[oKUg\ChE2CFecVdK�NUó$XDãRV�IhV�â�V�I ÞÂ[YM�ÞÂIhV�â�V�I?kfKláRáRChWR`�Chg�XDN¼eRChg\XDA\Ch[RTRXDVfXDãRV�X5KUgDß�g
IhV�â�V�IÐ[YM2IFV�â�V�ISCFW�XDãRVHáRA\V�E�V�eRV�WRE�V�XjKlg\ß2`�AjKláRã]öYi�ãRV�IFV�â�V�I��BChg�eRV5æPWRV�e¾KUg�XDãRV;g\Tc[YÞsgDV�X
NUó�ChWReRV�áoV�WReRV�W�X�XjKlg\ßYg�ùtWRN�X;ADV�ILKUXDV�e�[YM¼X\ãRV2áRA\V�E�V�eRV�WcE�V¼E�NaWRg\XDAjKUChWYX\g5ü;KUX�eRChg\XjKlWRE�V��
ó÷A\Nak X\ãRV+A\NYN�XBNló]X\ãRV�E�NaA\ADV�g\áoN�WRecCFWc`;WRN�XÍÞsõJV�Ch`�ãYXDV�evXjKlg\ß�`�AjKláRã]ö �ÂWvNaX\ãRV�A?õxNaA\eRg�OUX\ãcCFg
áPNaIhCFE�M�kfK�MÝ[PV�ChWYX\V�ADáRA\V�XDV�e KUg�K g\V�ADCFV�gfNló�gDTRE�E�V�gDg\Châ�VÝg\MYWRE5ãRADN�WRC ��V�eúb¼KUE�A\NUÞ\^;KlWR`
g\E5ãRV�ecTRIhCFWc`�g�õ�ChX\ã2g\V�XDg�Nló.ChWReRV�áPV�WceRV�WYX$k�KUIhIhVdKU[RIhV�X5KUg\ßYg�ö
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i�ãRV�N�E�VdKUW�k2N�ecV�IBTRg\V�eÝó�N�AHX\ãRChgHg\XDTReRMÝChg-K2gDCFk2áRIhV �YTPKUgDC Þs`aV�N�gDX\A\NaáRãRChE�[PNUô¼k2NYeRV�IÂO
g\ChWRE�V�NaTRA?ChWYX\V�WYXDCFNaW�ChgBX\N�â�KUIhChePKUXDV?X\ãRV$b i KláRáRADN�KUE5ãvKUWRevXDNHeRV�g\Ch`aW�KH`�NYNYe�gDE5ãRV�eRTRI Þ
ChWR`HãRV�TRADCFgDX\ChE�[oV5ó÷N�ADV$ADTRWRWRChWR`HX\ãcV$g\ChkvTRILKlX\ChN�WHN�W�X\ãcV$N�áoV�A5KUX\ChNaWPKUIRk2NYeRV�Ihgdö�i�ãRChg?XÂMYáoV
NUó]k2N�ecV�IPãoKUg�[oV�V�W�õ�CheRV�IhMvTRg\V�e¼ChW�X\ãcV�NYE�V�KUW�k�NYeRV�IhChWR`HE�Nak�kvTRWRChXÂM�OUKlWRe�CFgJßYWRNUõ�W
KUg�KHg\Chk2áRIhV�áRA\NaX\N�XÂMYáoV$Nló.V�eRecM�Þ\KUE�X\Châ�V+I�KlA\`aV$g\E�KUIhV$E�ChADE�TRILKUXDCFNaW�ChWvX\ãcV�k2CheYÞsILKlX\ChX\TRecV�gdö
GxILK�MaNfKUWce¸Z+V�[RADV�T  #"%$xKUIhADVdKUeRM CFk2áRIhV�kvV�WYX\V�efXDãRVvà�b ä k2V�X\ãcN�e CFWÝg\TcEjãÀK2kvTRIhXDC�Þ
ILK�M�V�ADV�e�k2N�ecV�IÂO�KlWRe�eRV�k�NaWRg\XDAjKlX\V�e�ChX\g�ChWYX\V�ADV�g\X�ö

�ÂW�XDãRV�áRA\V�g\V�WYXJg\X\TceRM�OlõxV�TRgDV$K+[PKUADN�X\ADN�áRChE;ùtCsö V�ö�NaWRV�ILK�M�V�A5ü]âaV�A\gDChN�WvNUóoX\ãRChg?k2N�ecV�I
ùLgDV�V�ó÷N�A+ChWRg\X5KUWRE�V  �� � $]ó�N�A�K2eRV�XjKUChIhV�eÝeRV�gDE�A\CháRXDCFNaW¾Nlóxg\TcEjãÀK/k�NYeRV�ILü�ö��ÂX\gH`aNUâ�V�ADWRChWR`
V��YTPKUXDChN�W�E�KUW�[PV�õ�A\ChX\XDV�W¼KUgdø
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õ�ãRV�ADV�� Chg$X\ãcV�gDX\A\V�KUkvó�TRWRE�XDCFNaW]O � Chg$XDãRV���KUE�N�[RCLKUW N�áoV�AjKlX\N�A�O � Chg$XDãRV�k2V�A\CheRChNaWPKUI`�A5KUeRChV�WYXÐNUóoX\ãRV � N�ADCFNaIhCFgoáPKlAjKUk2V�X\V�A.KUXSX\ãRVJk�CheYÞÂILKUXDCFXDTReRVSNUóRX\ãRVJeRNakfKUChW]O��HChg]XDãRVJãRN�AÍÞ
C ��N�WYXjKlIPõ�ChWRevgDX\ADV�g\g;KUXJX\ãcV$g\TcAÂósKlE�VHNUó.XDãRVHNYE�VdKUWSO�!HChg�K�[PNaX\XDN�k ó÷ADChE�X\ChN�WvE�N�V ��E�ChV�WYXdO
KUWRe � Chg$K�I�KlX\V�A5KUIÐâYChg\E�Nag\ChXÂMvE�NYV���E�ChV�WYX�ö

�*�) � �!79< 0�792��÷× 8À× �  8BÔ�� 54��Ô!8 5UÕ
i�ãRV�CFWcV���E�ChV�WRE�M ósKUE�XDN�ADg  ÀE�NaA\ADV�g\áoN�WRe�XDN�X\ãRVváoV�WPKlIFXÂM�E�NYV���E�CFV�W�XDg�NlóxX\ãcVváPKUA5KUIhIhV�I
X\Chk�V�ecTRV;X\NvXDãRV;NUâaV�A\ãRV�KUe�E�N�k2ChWR`;ó�A\N�k X\ãRV;k�KUWPKl`�V�k2V�WYX?NUóBX\ãRV�áPKUA5KUIhIhV�IhCFgDk¾öUi�ãcV
áPKUA5KUIhIhV�IÐE�NYeRV;õ�KUg�[oV�WRE5ãRk�KUADß�V�e¼ChW2N�A\ecV�AHX\NveRV�XDV�A\k2ChWRVHV�k�áRChADCFE�KUIhIhM%KlWfV�ô�ácA\V�gDg\ChN�W
NUóHX\ãRV�ChWRV���E�ChV�WcE�M�ósKlE�X\NaA\g�ó÷NaA�ChWRE�IFTceRChWR`¾XDãRV�k�ChWYX\NÝX\ãcV¼IhN�KUeÒÞs[PKlILKUWRE�ChWR`�áoN�IhChE�ChV�gdö
i�ãRV  �Chg?k�VdKlg\TRADV�e�Tcg\ChWR`;gDCFWc`�IhVx`aA\CheváPKlAjKUIhIhV�IRE�N�k�ácTRXjKlX\ChN�W]ö�i�ãRV+â�KUADC�KlX\ChN�W�NUó]X\ãcV�g\V
E�TRADâ�V�g?ChW;ADV�`�KlA\e�X\NHX\ãcVxWYTRkv[oV�A]NlóPáRADN�E�V�g\gDN�A\gJE�NaWYæPA\k2gBX\ãRVJgjKlk�V?`aIFNa[PKUIa[PV�ãPK�âYCFNaTRAdö
i�õxNvKUgDáPV�E�X\gHõJV�A\VHg\XDTReRChV�e]ø

� i�ãRV$â�KlA\CLKUXDChN�W;Nló  fâaV�A\gDTRgJX\ãRV+`�A\Che�g\C ��V�ùLE5ó 
SCh`Pö�"aüSó÷NaAxKH`�ChâaV�W�WYTRkv[oV�A?Nló ácA\NYE�ö
ò$NaX\VvX\ãoKUXHó÷NaA;N�XDãRV�A�WYTRkv[PV�A�Nló�ácA\NYE�V�gDg\N�ADgdO7X\ãRVv`aV�WRV�A5KUI�g\ãoKUáoVvNUó$X\ãcVvE�TRA\âaV�g
A\V�k�KUChWRg�X\ãRV�g5KUk�Vaö]i�ãRV�`aA\VdKlX\V�A2X\ãRV�WYTRkv[oV�A�Nló�áRADNYE�V�g\gDN�ADgdO�XDãRV�`�A\V�KUX\V�A�X\ãcV
WYTRkv[PV�AxNló7KlWRN�k�KUIhChV�gdö
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SCF`aTRA\V �veRV�ácCFE�X\gHX\ãRV�XÂMYáRChEdKUIS[PV�ãPK�âYCFNaTRA$Nló  �â�V�A\g\Tcg�XDãRV�W�Tckv[PV�A�NlóxáRADN�E�V�g\gDN�A
ó÷N�A?K+g\k�KUIhI�KlWRevK$ILKlA\`�VJ`�ADChe]ö�i�ãRChg.[oV�ãPK�âYChN�TcA.gDãRNUõ�g?E�IhVdKlA\IhM;gDN�k�V7IFChk2CFX5KUXDCFNUWcgÐNUó
g\áoV�V�eRTcáveRTRVJX\NHChWRV���E�ChV�WRE�MHó÷N�ASg\k�KUIhIU`�ADCFecg�ùtg\áoV�V�eveRNUõ�Woü]KUWce�K+IFChWRV�KUA]gDáPV�V�eRTRá
NUóBI�KlA\`aV�A�áRA\Na[RIhV�k�g�ö
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�* � � ���7Ô�Ø4�#��Ô!8�2I79<8�vÔRÚ 0 < 2UÚ
��V�KlA\V�E�TcA\A\V�W�XDIhMveRV�â�V�IFNaáRChWR`HWYTRk�V�ADChEdKUIRV�ô�áoV�ADCFk2V�WYX\g?NaW�KUW �ÂG�bfÞ ��� ";áPKlAjKlIFIhV�IYk�K�Þ
E5ãRChWRVHõ�CFXDã � �WRNYeRV�g�E�NaWRWRV�E�XDV�eÝN�W¼KHóÂKUg\X�gDõ�ChX\E5ã]ö

�YChWRE�VHX\ãRV�N�E�VdKUWRNa`�A5KUáRãRChEHk�NYeRV�IÐE�N�WRgDCheRV�A\V�e¼ãRV�ADV;Chg�AjKUXDãRV�A+g\Chk�áRIhV�OaX\ãcV;áRA\V�g\V�WYX
g\XDTReRM gDãRN�TRIhe [oVÝCFWYXDV�A\áRADV�X\V�e�KUg�K áRA\V�IhChk�ChWPKlA\M�gDX\TReRM ó÷N�A�E�Nak�áPKlA\ChWR`ÝX\ãRV�IhN�KleYÞ
[PKUILKlWRE�ChWR`;áoN�IhChE�ChV�g�KUWRe�eRV�k2N�WRgDX\A5KUX\ChWR`�X\ãRVHChWYX\V�ADV�g\X+NUó.Tcg\ChWR`vb�iúk2NYeRV�Icó÷N�A�KUE�XDTPKUI
KUáRácIFChEdKlX\ChN�Wcgdö

0

5

10

15

20

25

30

0 2 4 6 8 10 12 14 16

Gang
Lev-by-Lev without inefficiency factor

Lev-by-Lev with inefficiency factor

0

50

100

150

200

0 2 4 6 8 10 12 14 16

Gang
Lev-by-Lev without inefficiency factor

Lev-by-Lev with inefficiency factor

687:9o°��o°�±B³�·H�B�����������ÂÑ$�d�Í²�³��5¹��j�-��Ì$wJ���YÎ�yUmo�j¹��D�¶qL��Ì�q÷mo�5¹d�D� » ³ � ²������ » ³ � ²Y��¿ � ³¶�Y�\Ë;�D³��D���5Ì
�L�d� � ���)´Â�Í²��5�U¿a�¶³¶��Îv����Îd���Â³ � ²�·H´+¹d�D�\´�¿�´ � ²��J�U¿�· �R�\�����Ðµ��\�U�5�5´Â´Â���\´5Á

i�ãRV�X\V�gDX\g�A\V�áoN�ADX\V�eûChW 
SCh`Pö �¾E�Nak�áPKlA\V�g\áoV�V�ecTRá KlWReåV���E�ChV�WRE�M Nló�XDãRV¼X\ãcA\V�V
IhN�KUeÒÞs[PKlILKUWRE�ChWR`HáoN�IhChE�ChV�gdøc`�KlWR`POaIhV�â�V�I ÞÂ[YM�ÞÂIhV�â�V�IÐõ�CFXDã¼KUWRe2õ�CFXDãRN�TcX�CFWcV���E�ChV�WRE�M/ósKUE�X\N�A
ó÷N�AJkvTRIhX\CháRIhV�ADTRWRg�NUóxK�X\V�gDX$EdKlg\V�ö

ç W�KJg\kfKlIhIdWYTRkv[oV�AÐNUóYáRA\NYE�V�g\g\NaA\g?XDãRV?eRC��ÐV�A\V�WRE�VJ[PV�XÂõJV�V�WvKUIh`aN�A\ChXDãRk�gRChgSg\kfKlIhIsö �ÂW
ósKUE�XdO�Klg?X\ãRV+IhN�KUe�Chkv[PKUILKlWRE�VJáRA\NYeRTRE�V�gxILKlA\`�V�NUâaV�A\ãoKUe]OaX\ãRV+`�KlWR`Hg\E5ãRV�eRTcIFChWR`�áPV�AÍó÷N�ADk
[PV�X\X\V�A$X\ãoKUW¼QÐV�âaV�I][YM�QÜV�â�V�IBKUIh`�NaA\ChX\ãck�g?ChW�gDN�k2V$EdKlg\V�g�ö

ç W¼K�`�ADVdKUXDV�A$WYTRkv[oV�AJNUó.ácA\NYE�V�gDg\N�A�OoX\ãRVH`�KlWR`�g\E5ãRV�eRTcIFChWR`vChWRecTRE�V�gHK;ILKUAD`�VHE�NakvÞ
kvTRWRChEdKlX\ChN�W�NUâ�V�ADãRVdKle]ö

i�ãRV?XÂõJN$QÐV�âaV�I�[YM;QÐV�âaV�I�KlIh`�N�ADChX\ãRk2g]ùLõ�ChX\ã�KUWReHõ�ChX\ãRNaTRXÐChWRV���E�ChV�WcE�M+ósKUE�XDN�A5üÐg\V�V�k
�YTRChX\VHE�IhN�gDV�ChW¼KUácáPVdKlAjKlWRE�V;NaWfIhV5ó�XxáPKlWRV�ISNUó 
SCF`oö!�POYWPKlk�V�IhM�ChW KlE5ãRChV�â�V�e�k�KUß�V�g\áPKlW]ö
�$NUõJV�â�V�A$X\ãcV%QÜV�â�V�IB[YM¼QÐV�âaV�IxKlIF`aN�ADCFXDãRk õ�ChX\ã CFWcV���E�ChV�WRE�M ósKUE�XDN�A+WRV�â�V�A�Tcg\V�eÝk�NaA\V
X\ãPKlW � áRADN�E�V�g\gDN�A\g�õ�ãRChIFV�CFX$KlE5ãRChV�â�V�g;KlIFk2N�gDXxXDãRV�g5KUk2V�XDChk�V�öYi�ãRV�KUk�NaTRWYXxNlóxE�NakvÞ
áRTRX5KUX\ChNaWvA\V�áoN�ADX\V�e¼ChW 
]Ch`oöR�;gDãRNUõûE�IhVdKUADIFM�X\ãoKUX�ChWRV���E�ChV�WcE�M�ósKUE�X\N�A�KUIhIhNUõ�g?XDN�[oN�TRWce
ChXxõ�ChX\ãcN�TRX�ILKUAD`�V+áPV�AÍó÷N�ADkfKlWRE�VHáPV�WPKUIhXÂMYö

i�ãRV�`�NYNYeÀ[oV�ãPK�âYChN�A�NUó�XDãRV¼QÐV�âaV�I Þs[YMaÞ\QÐV�âaV�I�g\E5ãRV�ecTRIhCFWc`¸KlIF`aN�ADCFXDãRk!õ�ChX\ãÀChWRV �vÞ
E�ChV�WRE�M ósKUE�X\N�A�KUIhIhNUõ�g;TRg2X\N�V�ôYáoV�E�X�`aNYN�eåADV�g\TRIhXDgvó÷NaA�ó÷TRX\TcA\V¼õJN�ADß�gvTcg\ChWR`ÀKÝILKUAD`�V
WYTRkv[PV�AxNló.áRADN�E�V�g\gDN�A\g�Ooó÷NaAxV�ôRKlk�áRIhV$NaWfK �%" ��áRA\NYE�V�gDg\NaA\g � AjK�M2i	��@�ö

ò$N�XDV�O?gDChWRE�V¼XDãRV¾KUeoKUáRXDCFâaVfKlIF`aN�ADCFXDãRk�TRgDV¼X\ãcV¼NYE�VdKUWcN�`�A5KUáRãcCFE�k2N�ecV�I$KUgv[RILKlEjß
[PNUôYV�g�OÐChXHCFgHChWYX\ADCFWcg\ChEdKUIhIhM�gDMYWRE5ãRA\NaWRN�TRg�!]E�N�k�kvTcWRChEdKUXDCFNaWRgJ[PV�XÂõJV�V�Wåb�i NaWRIhM�N�E�E�TRA
[PV(ó÷N�ADV�KUWRe¼K�ó÷X\V�A�E�N�k�ácTRXjKlX\ChN�W]öai�ãYTRg$XDãRV;k�KUß�V�g\áPKlW�Chg��YTRChX\VHg\V�Wcg\ChX\Châ�V�X\NvX\ãcV;g\MYWYÞ
E5ãRA\NaWRC �dKUXDCFNaW�NUâaV�A\ãcVdKUe�[PV�XÂõxV�V�Wfb�i;öUi�ãcCFgBChgBV�g\áoV�E�CLKlIFIhM�X\ADTRVJó÷N�ABXDãRV$^;KUWc`�gDE5ãRV�eRTRI Þ



ChWR`�KUWceváPKUADX\CLKUIhIhM;V�ôYáRILKUChWRgJChX\g?áoNYN�AJV���E�ChV�WRE�M�öR^;KlWR`;gDEjãcV�eRTRIhChWR`�CFgJKUIhg\N;ãcCF`aãRIhM�gDV�WYÞ
g\ChX\ChâaV$X\NváoV�ADX\TRAD[PKUXDCFNaWRg$NYE�E�TRA\ADCFWc`vCFW�kvTRIhXDC�ÞÂTRgDV�A?V�WYâYChA\N�Wck�V�WYXdö

� �¾í7ê$ð��\ï��Yñ\í?ê�Bê$î���ï ëRï$ì9��� í?ì�� �
��VHãPK�â�VHáRADV�g\V�WYXDV�e�ChWfXDãRChg�õxNaA\ß�K�WRV�õ õ�K�M�X\NváoKUAjKlIhIFV�IFC ��V;KlE�X\TPKlI.KláRáRIhChEdKUXDCFNaWRgdö �ÂX
Chg�[PKUgDV�e¼N�W X\ãRV;k2NYeRV�IÐNUóxb¼KlIhIFV�KU[RIhVHi?KUg\ßYg�õ�ChX\ã CFWcV���E�ChV�WRE�M2ósKlE�X\NaAdö)��V�ãoK�â�V;eRChgÍÞ
E�TRgDg\V�evgDN�k�V)ó÷TRWRePKlk�V�WYX5KUI�ácA\N�áoV�ADX\ChV�gJNUó b�iåKUWRe�g\ãcNUõxV�e�ãRNUõ X\ãRV�M�KUA\V�gDTRChXjKl[RIhV?ó÷NaA
eRV�gDCF`aWRChWR`�IhNYKUeYÞÂ[PKUILKlWRE�ChWR`vãRV�TcA\Chg\XDCFE�gdö �YNak�V�KlePKUácXjKUXDChN�WRg+NUó�õxV�IhI ÞÂß�WcNUõ�WfãcV�TRA\ChgDX\ChE�g
ãPK�â�Vv[oV�V�W eRN�WcV�O?KUWRe�ácA\V�IhChk�ChWPKlA\M�V�ôYáPV�A\Chk�V�WYXDg�NaWÀK�X\V�gDXváRA\Na[RIhV�k!E�N�k2ChWR`vó÷ADN�k
NYE�VdKUWcN�`�A5KUáRãYM¼KUADV�E�TRA\ADV�WYX\IhM¼EdKlA\A\ChV�eÝN�TcX�XDN�gDãRNUõ X\ãRV�ó÷VdKlg\Ch[RChIhChXÂMfKUWce¼áPNaX\V�WYXDC�KlIBNUó
b�i k2N�ecV�IÂö

ç XDãRV�AJg\ãRNaA\X?XDV�A\k áoV�A\gDáPV�E�X\Châ�V�g�KUADV�X\N;ecV�â�V�IhNaávN�X\ãcV�A?IhN�KleYÞs[oKUILKUWRE�CFWc`$ãRV�TcA\Chg\XDCFE�gdO
KUWRe2Chk�áRIhV�k2V�WYX.XDãRV�k õ�ChX\ãRChW�N�áoV�AjKlX\ChN�WoKUIÐk�NYeRV�IFg7NUó?NYE�VdKUW�E�ChADE�TRILKUXDCFNaW]ö
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