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PMQRQRS
TVUXWZY�WM[!\^]�[!U`_ba 6�c _edIf`UhgegbU`g
i2U`j3dR_kY2[Il�m 5 Uh_`n QRS npo S

q.r�s Uhgetug/vOl 5 mwtxYeYeU`\�ty[ c WM_bYetzWM{D|}l!{x~}{y{umwUh[7Y�dM��Y s U
i2U`��l!tu_eUhmwUh[�Yeg���dR_�Y s U��/UhaR_eUhU�dZ�
���'�O�2�(���/���������(�'���

���
�����(�V�������������������V���/���(���	�/��� ���(�V�¡�����¢�(�����¡�
W=YV£�dR_k¤�UhaRtzWM[^¥�[�tu¦RUh_egbtuY 6 dM�§vOfhtyU`[�f`U�WM[!\ r Uhf s [!dR{udRa 6M¨ £ r £�¥

© dR[!\!l!fªY«Uh\¬WZY`n
¥V[!tu¦MU`_egbtuY 6 dZ� /tufhYedR_etyW ¨

®�[!gbYetuY«lOY«U¡��dR_�®�[7Y«UhaR_«WZYeU`\^]�[!U`_ba 6 v 6 gbYeU`m¯g`°

f± ²�³ ´µ§¶�·�¸ µ§¹»º½¼y¾	¶¿´OÀ½Á=¶¿Â ¨ PMQMQRS
£VdR_b¤¢U`aMtzWM[�¥�[�tu¦RUh_egbtuY 6 dM�§vOfhtyU`[�f`UÃWM[!\ r Uhf s [!dR{udRa 6M¨ £ r £�¥

q {y{,_etya s Yeg�_eUhgeU`_k¦RUh\½° r�s tug�Y s Uhgetyg2mwW 6 [!dMY 5 U¡_eUhj!_edI\!l!fhU`\�tu[ ¤ s dR{yU¡dM_Vtu[ j}WM_kY ¨}576
j s dZY«dIf`dRj 6 dR_�dMY s U`_2m¯UXWM[�g ¨ ¤2txY s dRlOY�Y s U'j3U`_em¯tygbgetudR[�dM�	Y s U�WMl�Y s dR_`°
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ÄMl!{ 6¬Å o ¨ PMQRQRS ¨ /tyfªY«dR_btzW ¨�Æ © ¨ © WM[}WZ\}W

r�s UÇ��dR{u{ydK¤2ty[�a¯Y s U`gbtyg¡tyg�gel 5 m¯tuYbY«Uh\ÈWZY/Y s U:£�dR_k¤�UhaRtzWZ[È¥�[!tx¦RUh_egetxY 6 dM��vOfhtyUh[!f`U:WM[�\ r Uhf sOÉ
[!dR{udRa 6ËÊ £ r £�¥/ÌÍty[�j}WM_bYetzWM{¢��l!{u~}{umwUh[7Y:dM�/Y s U^_bU`��l!ty_bU`m¯U`[7Y«g:��dR_ÍY s U�\!UhaR_eUhU^tu[ÏÎ�WZgbY«Uh_
dM��vOfhtyU`[�f`UM° r�s UÍ_eUhgeU`WM_ef s@s WMg 5 U`Uh[@fhdR[!\!l�fhY«Uh\@WZY/Y s UÍ®�[!gbYetuY«lOY«UÇ��dR_/®�[7YeU`aR_eWZY«Uh\Ð]�[!Uh_ea 6
v 6 gbYeU`m¯g Ê ®�](vI/tufKÌ�WZY2Y s UÃ¥V[!tu¦MU`_bgetuY 6 dM�	�tyfªY«dR_btzW ¨ l![!\!Uh_2Y s U'gel!j3U`_k¦ItygetudR[�dM�§�/_h°Ñ�(Òbty{yWM{ytÓ°

r�s U2¤�dR_bÔÍj!_eUhgeUh[�YeU`\wty[ÍY s tug�Y s UhgetygÑtugÑW'\�ty_eUhfhY(f`dM[�Yety[�l}WZYetydR[:dM�3Y s UVj�_ed=ÒbUhfhY(f`dR[�\!l!fhYeU`\
WZY(Y s U�®�[!gbYetuYel�Y«U2��dR_(®�[�YeU`aR_eWZY«Uh\�]�[!U`_ba 6 v 6 gbY«Uhmwg Ê ®�](vI/tufKÌÑWZY(Y s U�¥�[!tx¦RU`_bgetxY 6 dZ�½/tufhY«dM_etzW
ty[^Y s U��HWM{y{ PMQRQ7P °�®ÕY�¤¢dRl!{u\�Y s U`_eUª��dR_eU 5 UÍWZ\�¦ZWM[7YÖWMaRUhdRl!g�YedBj3dRgegbU`g'W$fhdRj 6 dM��Y s UÇj!_bd=ÒbU`fªY
¤ s Uh[4_eU`WM\!ty[�a^Y s tyg'Y s Uhgetygh°�T�dK¤¢Uh¦RUh_ ¨ tuY�g s dRl!{u\ 5 Uw[!dZY«U`\ÐY s WZY�Y s U`_eU s WMg 5 UhU`[4��l!txY«UwW
��Uh¤.f s WM[!aRUhg/ty[�Y s U×WMj!j!_bd7WMf s j!_bU`gbU`[7Y«Uh\@tu[^Y s U×j!_bd=ÒbU`fªY/gbdBgedRm¯U'Y«dRj!tuf`gV¤2ty{y{ 5 U×fhdK¦RU`_bU`\
WMa7WZty[ ty[ Y s tyg�Y s U`gbtyg`°

Î^l!f s Y«tumwU¯WM[�\4UhØdR_bY s WMg 5 U`Uh[4j!l�YÇ\!dK¤2[Ùty[7Y«d^m$WMÔ�tu[!a�Y s UBfhdO\!Uw_el![�ty[4j}WZ_«WM{u{yU`{Ó°
r�s tug s WMg 5 UhU`[@[!U`fhU`gbg«WM_ 6 ty[ÚdR_e\�U`_/Y«d 5 U¯W 5 {yUÃY«d�_el![ 5 tuaRaRUh_¡mwdI\!U`{ug¡WM[!\ÈYed�mwWMÔZUÇY s tug
ty[7YedwWÍUªÛwfhtyUh[�YV\!UhgetuaR[�YedOdM{,��dR_���l!Uh{Df`U`{u{ygh°

Æ�Ü _baRU'i 6 a s vOtx¦RUh_bY«gbU`[
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vOl!j3U`_k¦ItygedM_eg`n c _edZ��°�ÝÇ°¿Î�U`{ s l!g�WM[!\��/_h°Ñ£Ã°¿�(Òbty{yWM{yt

ÞàßÈá	â§ã�äÇå�â

q f`dMmwj!_bU s Uh[!getx¦RU2[!dR[ É tygbdMY s U`_emwWM{ ¨ Y s _eUhU É \�tym¯U`[!gbtydR[}WZ{�f`dMmwj!lOYÖWZYetydR[}WZ{Om¯dO\�U`{�dZ�,W/j�_edMYedR[
UªæOf s WZ[!aRUÇm¯U`m 5 _«WM[!U ÊÓc ](Î¬Ì2��l�U`{�f`U`{u{ s WMg 5 U`Uh[È\!Uh¦MU`{ydMjUh\½° r�s UÇmwdI\!Uh{�tu[!f`dM_ej3dR_«WZYeU`g�W
gbYe_«WMtua s Y§f s WZ[![!U`{!��l�U`{�fhU`{u{O¤2tuY s Y s U�mwUhm 5 _«WZ[!U É U`{yUhfhYe_edI\!U É WMgegbU`m 5 { 6R¨ a7WMg§\!tugbYe_et 5 l�Y«tudR[Ãç}dK¤
f s WM[�[!U`{ugÇWM[!\ 5 tyj3dR{zWZ_ É j�{zWZYeU`g`° r�s U$m¯dO\�U`{Ñtyg�tym¯j!{yUhmwUh[7Y«U`\@ty[7Yed¬W^fhdRm¯j!l�YÖW=Y«tydM[}WM{§ç}l!tu\
\ 6 [}WMm¯tyf Ê © |§�'Ì	fhdO\!U ¨ WM[!\¯\!UXWM{ug§¤2tuY s tumwj3dR_kYÖWM[7Y Ye_«WM[�gej3dR_bYÑj s U`[!dRm¯U`[!W'Y«WMÔ�ty[!a'j!{yWMf`U�tu[
Y s U¢��l!Uh{OfhU`{y{Ó°§Ý/[!U¢dM�!Y s U�j3dK¤�Uh_b��l!{I��UXWZYel!_eUhg dM�!Y s U�tumwj�{yU`m¯U`[7Y«WZY«tudR['tyg�j}WM_«WZ{y{yUh{7j!_edIf`Uhgegbty[!a ¨
¤ s tuf s WM{y{udK¤2g	j!_eWMfhYetyf`WM{�getym×l!{zWZYetydR[�g½��dR_	{yWM_eaMU(fhdRm¯j!l�YÖW=Y«tydM[}WM{7\!dRmwWMtu[!g`° r�s U�m¯dI\!U`{�gedM{u¦RUhg
Y s U(fhdR[7¦RUhfhY«tx¦RU�WM[!\�\!tuØl!getx¦RU�Y«_eWM[!gbjdR_kY	WM[!\ÃWM{y{udè¤2gDj�_eU`\�tyfhYetydR['dM�IY s U(fhdR[!fhU`[7Y«_eWZY«tudR[ÃdZ��Y s U
gej3U`fhtyUhg�j!_bU`geUh[7YX° q \!tygkY«_bt 5 l�YeU`\ s UXWZYVaRUh[!U`_eWZY«tudR[�ty[ 5 dMY s Y s U�fXWZY s dO\�U×WM[�\^Y s U×WM[�dO\!U'tug
WM{uged�ty[!fh{yl!\!Uh\$tu[¯Y s U�m¯dI\!U`{Ó° r�s U Æ l�Y«{uU`_ É ÑdR{umwUh_§U`��l}WZYetydR[wtygÑl!gbU`\$Yed×fXWZ{yf`l�{zWZYeU2Y s UV{ydIfXWM{
f`l�_e_eUh[7Y�\!Uh[!getxY 6 WZY 5 dZY s Y s U�fXWZY s dI\!U×WZ[!\�W=YVY s UÃWM[!dI\!UM° r�s U'Y«_«WZ[!gej3dR_bYVdM� U`{uU`fhYe_edR[�g�tu[
Y s U¢a7WZg�\�tuØl!getudR['U`{yUhfhYe_edI\!U`g�tygégedM{u¦RUh\½° ®�[Ãf`dR[7Ye_«WMgkY	YedVm¯dRgkY	j�l 5 {ytug s Uh\Ãm¯dI\!U`{ug ¨ Y s tug�m¯dI\!U`{
WMfhf`dRl![7YegÃ��dR_�W^\�tygbYe_et 5 l�Y«Uh\ÐdK¦MU`_ej3dMYeU`[7Y«tyWM{(WZYÃY s U¯fXWZY s dO\�tyf:fXWZY«WM{ 6 gkYÃ{yW 6 U`_h° r�s tugÃmwWMÔMUhg
tuY/jdRgbget 5 {yU×Yed�WM\!\!_bU`geg'Y s UÍf`l!_b_eU`[7Y�\!Uh[!getxY 6 \!U`j3U`[!\�U`[!f 6 dR[Úf`dR[!fhU`[7Y«_eWZY«tudR[ÚdM�¢_eUXWZfhYÖWZ[�Yeg
WM[!\�WMfhYetu¦ZWZYetydR[ dK¦RUh_ej3dMY«Uh[7Y«tzWZ{ê° r�s U×m¯dO\�U`{½g s dK¤2g�Y s WZY�Y s U'{ydIfXWM{Dfhl!_e_bU`[7Y�\!U`[!gbtuY 6 j!_bdM~}{uU
tyg:\!UhjUh[!\!Uh[�Y$dR[ÏWZfhY«tx¦ZWZY«tudR[ÙdK¦RU`_bjdZY«U`[7YetzWM{VWM[!\�Y s U�d s m¯tyf {udRgegbU`g¯ty[ëY s U�a7WMg:\!txØ,l�getydM[
U`{uU`fªY«_edI\!Uhg`° r�s U ¦ZWM{uty\!txY 6 dZ��l�gety[�aÐW¬j3dR{yWM_etug«WZYetydR[Ðf`l!_k¦RU�ty[ÙdR_b\!U`_ÇYedÈ¦RU`_btu� 6 WÈ��l�U`{�fhU`{y{
m¯dO\!Uh{½tyg2WZ{yged¯WM\�\!_eUhgegeUh\½°
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Þàå¢ì í¬î�ï�ð`ñ¡ò¬ó:ñ¡ô ñ/í â§á

®	¤¢dRl!{u\${utyÔMU�Yed�Y s WM[!ÔÍm 6 gel!j3U`_k¦ItygedM_eg�Ý/{uUVÎ^U`{ s l�g�WM[�\B£�Uh\B�(Òbtu{zWM{ut���dM_ÑY s U`tu_Ñgel!j3U`_k¦OtugetudR[
WM[!\õgel!j�jdR_kYX°Ï®Ã¤�dRl�{y\öUhgej3U`fhtzWM{u{ 6 {utyÔMU Yed@Y s WM[!Ô�£�Uh\õ��dR_:aRtx¦Ity[!a@mwU Y s U^dMj!jdM_bY«l�[!tuY 6
Y«d@¤�dM_eÔ�dR[ögbl!f s WM[ÏU÷æ�txY«tu[!a�j!_bd=ÒbU`fªY WM[�\öY«dÐf`dR[!\�l!fhY$m 6 Y s Uhgetyg$WZY$Y s U�®�[�gbY«txY«l�YeU���dM_
®�[7Y«UhaR_«WZYeU`\^]�[!U`_ba 6 v 6 gbYeU`m¯g ¨ ®�](vI/tufM°

®¢¤�WM[7Y2Y«d:Y s WM[�ÔBUh¦MU`_ 6 dR[!UÃty[ Y s U'_bU`geU`WM_ef s aR_edMl!j�WZY2®�](vI/tufÃWZ[!\�Y s U © |§�.aR_edRl�j^W=Y
Y s UÃ¥V[!tu¦MU`_bgetuY 6 dM�	�tyfªY«dR_btzW×��dR_�Y s U`tu_ s U`{uj^WZ[!\^gbl!j!j3dR_bY`°

® ¤¢dRl!{y\$WM{ygbdÃ{utyÔZUVYedÃU÷æ�j�_eU`gbg�m 6 WMj!j�_eU`fhtzWZYetydR[Í��dR_Ñ¦ZWM{yl!W 5 {yU�aMl!ty\}WZ[!f`U�WM[!\w\!tygbf`l!gbgetydM[!g
¤2tuY s ÄMdR[ c s WM_edRW s ¨ø l!U`Uh[½ùúg�¥�[!tx¦RUh_egetxY 6 ° r dR_egkY«Uh[ Æ U`_b[!ty[�aBWM[!\¬Î�WM\!g Æ WM[!a ¨ Y s WM[!Ô 6 dRl
��dR_ s Uh{yj!tu[!aÍm¯U�dMl�Y2ty[ Y s U�gkYÖWM_kY2dM�§m 6 ¤¢dR_eÔ¿°

û(dRl�WM{u{½f`dR[7Ye_et 5 l�Y«Uh\�Yed¯mwWMÔ�ty[�aÍm 6 Y«tumwU�ty[ © WM[}WM\!W¯aR_bUXWZY`°
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c _edMYedR[ É ]§æOf s WZ[!aRU�Î�U`m 5 _eWM[!U ÊÓc ](Î¬Ì½Y«U`f s [!dR{ydMa 6 tygD�HWX¦RdMl!_«W 5 { 6 j3dRgetxY«tudR[!U`\¡��dR_égbl!f`fhU`gegk��l!{
U`[7Ye_ 6 ty[7Y«d�W 5 _edRWM\ _eWM[!aRUÚdM�×U`[!Uh_ea 6 mwWM_eÔZUhY�geUh_b¦ItyfhU`g�tu[!f`{ul!\!tu[!aÙY«_«WZ[!gej3dR_bY ¨ j3dR_bY«W 5 {yU
\!Uª¦Otuf`Uhg ¨ gbY«WZY«tudR[}WM_ 6 WM[!\�_eUhgetu\!U`[7Y«tyWM{½j3dK¤�Uh_VaMU`[!Uh_«WZYetydR[½°

®�[!f`_bUXWMgbU`\ÍWX¤�WM_eUh[!U`gbg§dM��U`[7¦Ity_edM[!mwUh[7YÖWM{�j!_bd 5 {yUhmwgDf`WMl!gbU`\ 576 f`dMm 5 l!gkY«tydM[ÃdM� s 6 \�_edIfXWM_ É
5 dR[¯��l�U`{yg ¨ U`gej3U`fhtzWM{u{ 6 Y s U2U`m¯tygbgetudR[:dM� © Ý�� ¨ s WMgÑ{uU`\:Y«dÃWM[wtu[!f`_bUXWMgbU`\¯ty[7Y«Uh_eUhgbY¢ty[Í��l!U`{¿fhU`{y{ug`°
c Uh_ s WZj!gÇdR[!UwdM��Y s U$m¯dRgbYÃtym¯j3dR_bY«WM[7YÃfhdR[!fh_eUhYeU$tu[!tuYetzWZYetu¦RUhg'tyg'Y s U��`U`_bd¬U`m¯tygbgetudR[@¦MU s tuf`{uU
Ê�� ]§¡Ì¢j!_edMaR_«WMm�WM\!dRjOY«U`\ 576 Y s U © WM{utu��dR_b[!tzW q ty_�iVUhgedRl�_ef`Uhg Æ d7WM_b\ Ê q i Æ Ì¢tu[ Å���� Q ° r�s U
�HWMfªYÍY s WZY:gbUh¦MU`_«WZ{VdZY s Uh_¯gkYÖWZYeU`g¯WM{uged s WX¦RU�dRj�YeU`\ëY«dÈ��dR{u{ydK¤ © WM{ytx��dR_e[!tyW�ùpg×j3dR{y{ul�Y«tudR[�_bl!{yUhg
� Å��ê¨ j�l�Y s l!aRUBj!_bU`gbgel!_bU�dM[4Y s U�WMlOY«dRm¯d 5 tu{yU:ty[!\�l!gbYe_ 6 Yed¬ty[�f`_eU`WMgeUBY s U`tu_×UªØ,dR_kY«gÇYedè¤�WM_b\!g
\!Uª¦RU`{udRj!tu[!aÍ��l!U`{DfhU`{y{½YeU`f s [�dR{ydRa 6 °

|}l!U`{Ñf`Uh{y{ugÃWZ_eU¯U`{yUhfhYe_edIf s U`m¯tyf`WM{�\!Uh¦Ituf`U`g�Y s W=YÇWM{u{ydK¤)Y s Uwf s U`m¯tyf`WM{�U`[!Uh_ea 6 dM�¢Y s U¯��l!U`{
Y«d 5 UÇfhdR[7¦RU`_kY«Uh\Ðtu[�YedBU`{uU`fªY«_etufXWM{	jdK¤¢U`_/¤2txY s dRlOY/\!tu_eU`fªY¡f`dMm 5 l!gkY«tydM[ÚWMg¡WM[Ètu[�YeU`_bmwUh\!tzWM_ 6 °
|}l!U`{}fhU`{u{ygÑWM_bU�getym¯ty{yWM_	Yed 5 WZYeYeU`_btyU`g ¨�5 l�YÑ\!d�[!dMYÑgkY«dR_bUVf s U`m¯tyfXWZ{}U`[!Uh_ea 6 {utyÔZU2W 5 W=YeY«Uh_ 6M¨ WZ[!\
ty[�gbY«U`WM\�dRjUh_«WZYeU¡f`dR[7Yety[�l!dRl!gb{ 6 WZgV{udR[!a:WMg�Y s U 6 WZ_eU'j!_edK¦Ity\�U`\�¤2tuY s _bUXWMfªYÖWM[7YVa7WMgbU`g`°

q c _bdMY«dR[Ã] æOf s WM[!aRU�Î^U`m 5 _«WM[�U�|}l!Uh{ © U`{y{7fhdR[!gbtygbYeg	dZ�}W�Î^U`m 5 _«WM[!U É ]�{yUhfhYe_edI\!U q gegbU`m É
5 { 6¯Ê Î�] q Ì�g«WZ[!\�¤2tyf s U`\ 5 UhY�¤¢U`Uh[Çf`dR{u{yUhfhY«dM_�j�{zWZYeU`géty['¤ s tyf s WM_eUÑmwWMf s tu[!U`\ÃgeU`_bjUh[7Y«ty[�U(ç}dK¤
f s WM[�[!U`{ugÑY s WZY(\!tugbY«_bt 5 lOY«U�_eU`WMfhY«WM[7Y«g(WM[!\:Y«_eWM[!gbjdR_kYÑj!_edI\!l!fªY«gh°(vOUh¦MU`_«WZ{}f`dRl!j�{yU`\:ç}l!tu\Íç}dK¤ ¨
s U`WZYÇWZ[!\�mwWMgeg'Y«_eWM[!gbjdR_kY×j�_edIf`U`gbgeUhgÇdOfhf`l!_�ty[�W���l�U`{(f`U`{u{ê°BÝ¡jOY«tymwWM{§dMjUh_«WZYetydR[@_eUh�Il�ty_eUhg
aRdIdO\wl![!\!Uh_egkYÖWM[!\�ty[!aÍWZ[!\Bf`dM[�Ye_edR{3dM�DY s U�Ye_«WM[!gbjdM_bY¢j!_edIf`UhgegeUhg Ê ç}l�ty\$ç}dK¤ ¨ s UXWZY�WM[!\BmwWMgbg
Y«_eWM[!gbjdR_kY ¨ j s WMgbUBf s WM[!aMU WM[!\ÐU`{yUhfhYe_edIf s U`m¯tygkY«_ 6 Ì÷° q ��l!U`{(f`Uh{y{Ñg 6 gbYeU`màl!gel}WZ{y{ 6 tu[!f`{ul!\!Uhg
¦ZWM_etudRl!g�fhdRm¯jdR[�U`[7Y«g Ê UM°pa!° s UXW=YVWM[!\ ¤�W=Y«U`_�mwWM[}WZaRU`m¯U`[7Y÷Ì ¨ WM[�\ 5 UhYbY«Uh_�l![!\!Uh_egbY«WM[!\!tu[!a:dM�
Y s U'��l�[!\}WMm¯U`[7YÖWZ{Dj!_edIf`UhgegeUhg�tu[�WÍ��l�U`{Df`Uh{y{½¤2tu{y{,{uUXWM\ YedwWÍg s dR_bYeU`_V\!U`gbtyaR[�f 6 fh{yUZ°
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< s tu{yU�j!_edRaM_eU`gbg$tu[ö_eUhf`Uh[�Y 6 UXWZ_eg s WZgB{yUh\õY«d@Y«_bU`m¯U`[!\!dMl!gBty[�f`_eU`WMgeU^ty[õjdK¤¢U`_B\!Uh[!getxY«tuU`g ¨
_eUh{ytyW 5 ty{utuY 6 WM[!\�dK¦RU`_eWM{y{jUh_b��dR_bm$WZ[!f`U ¨ Y s U/l![!\!Uh_e{ 6 tu[!aÍj s 6 getuf`g�dM�éY s U�Y«_eWM[!gej3dR_kY�j!_edIf`UhgegbU`g
ty[ÚW$��l�U`{�f`Uh{y{ Ê ç}l!tu\¬ç}dK¤ ¨ s UXWZY�WZ[!\Úm$WMgbg�Y«_eWM[!gbjdR_kY ¨ WM[�\@Uh{yUhfhY«_bdOf s U`m¯tygbYe_ 6 Ì/WM_bUÇjdIdR_b{ 6
l![!\�U`_egkY«dIdO\¯{yU`WX¦Otu[!a¡_edIdRm)��dR_§dRj�Yetym¯tygeWZY«tudR[½° r�s U2\!Uh¦MU`{udRj!m¯U`[7Y(dM�,j s 6 gbtyfXWZ{y{ 6 _eUhj!_eUhgeU`[7Y«W É
Y«tx¦RUÃmwdI\!U`{ugVY s WZY/WM{y{udè¤ _eUh{ytzW 5 {yU'getumÇl!{yWZY«tudR[^dZ�§Y s U×j!_edIf`UhgegeUhg¡l![!\!Uh_/_eU`WM{ytugbYetyf'f`dR[�\!tuYetydR[!g
tyg¡UhgegbU`[7Y«tyWM{ Y«d Y s U:\!Uh¦MU`{ydMj!mwUh[7Y'dM� 5 UhYbY«Uh_/��l!U`{�fhU`{y{ug�Y s WZY s WX¦RU:dRj�Yetym¯tygbU`\¬j3U`_k��dR_emwWM[!fhU
WM[!\�Y s WZY2fXWM[ 5 U�mwWM[�l��HWMfªY«l!_bU`\�l!gbty[!a¯f s UXWZjUh_VmwWZYeU`_etyWM{yg�WM[!\ Y«Uhf s [!ty��l!Uhg`°

®�[4W���l!U`{Ñf`Uh{y{�txYÃtug'dM� Y«Uh[Ð¦RUh_ 6 \!txÛwfhl!{uY�j3U`_k��dR_em m¯UXWZgel!_bU`m¯U`[7Y«g�¤2tuY s dRl�Y�ty[7Y«Uh_b��Uh_ety[�a
¤2tuY s Y s U/dRj3U`_«W=Y«tydM[$dM�DY s U/f`Uh{y{Ó°§|}dR_¢Y s WZY�_eUXWZgedR[ mÇl�f s UhØdR_bY s WMg 5 U`Uh[ \!Uh¦MdMY«Uh\�YedÍmwdI\ É
U`{u{ytu[!a!°	|¿l�U`{}f`Uh{y{!m¯dI\!U`{u{yty[�a s WMg 5 U`U`[wl!geUh\$U÷æOYeU`[!gbtu¦MU`{ 6 YedÃj�_edK¦Ity\!U2ty[�getya s Yb��l!{!tu[���dR_emwWZYetydR[
W 5 dRl�Y¡��l!Uh{�f`Uh{y{§j3U`_k��dR_emwWM[!fhUÍty[ÈdR_b\!U`_¡Y«d�l![�\!U`_bgbYÖWZ[!\@Y s U:mwUhf s WM[!tugem¯g/¤2tuY s ty[¬Y s U:f`U`{u{ê°
r�s UÃmwdI\!U`{ug�Y s WZYV¤¢U`_eUÃl!geUh\¬ty[�Y s U×UXWZ_e{ 6¬Å���� Q g2¤¢U`_eUÃaRU`[�U`_«WZ{y{ 6 dR[!U É \!tym¯U`[�getydM[}WM{½tu[�[}W É
Y«l�_eU ¨ dM� Y«Uh[���dIf`l�gety[�aÍdR[�W:gbm$WZ{y{3j}WM_bY2dZ��Y s U¡f`Uh{y{DWZ[!\�[!U`aR{uU`fªY«ty[�a 5 dMY s�s UXWZY�Ye_«WM[�gb��U`_2WZ[!\
f`dM[�¦MU`fªY«tu¦MU¡Y«_«WZ[!gej3dR_bY�ty[$Y s U/ç}dK¤Ëf s WM[![!Uh{ygh°(®�[BY s U¡{zW=Y«U Å=��� Q g(Y s U¡m¯dO\�U`{yg 5 UhfXWMm¯U/m¯dR_eU
f`dMmwj!{uUªæ�WM[!\�_eU`gbUXWM_bf s U`_bg 5 Uha7WM[4Y«d¬WMj!j!{ 6 © dMmwj!lOYÖWZYetydR[}WZ{¢|	{yl!tu\�� 6 [}WMm¯tyfhg Ê © |§�'Ì�tu[
Y s U`ty_V��l!U`{�f`Uh{y{�mwdI\!Uh{y{ytu[!a � P � ° r�s UÇ_eUhf`Uh[�Y'l�geUÇdM� © |§� s WMg¡WZ{y{ydK¤¢U`\�Y s UÇ\�Uh¦RUh{ydRj�mwUh[�Y�dM�
ty[�f`_eU`WMgetu[!aR{ 6 _eUXWZ{ytygkY«tuf¯fhdRm¯j!l�YÖW=Y«tydM[}WM{�m¯dO\!Uh{yg ¨ WMfhf`dRl![7Yety[!a���dM_�ç}l�ty\ ¨ Y s U`_bm$WZ{¢WZ[!\4U`{uU`f É
Y«_bdOf s U`m¯tyfXWZ{,Y«_eWM[!gej3dR_kY ¨ WM[�\�WM{ugedÍtu[!f`{ul!\!ty[�aÇç}dK¤ f s WM[�[!U`{ug�WM[�\^fhdOdR{uty[!a×f s WM[![!Uh{ygh°

®�[ Å�����ÅM¨�Æ U`_b[}WM_b\!t�WZ[!\öÑU`_ 5 _el�aRaRU � S �Ó¨ j!l 5 {utyg s U`\»WM[ötygedZY s Uh_emwWM{2dR[!U É \!tym¯U`[�getydM[}WM{
m¯dO\!Uh{édM�(WM[¬tudR[ É U÷æOf s WM[!aRUÃmwUhm 5 _eWM[!UÇW=YeYÖWZf s U`\¬Yed Wwa7WZg É ��Uh\¬j3dR_edRl�g�dXæ 6 aMU`[ÚU`{uU`fhYe_edI\!UM°
q 6 UXWM_�{yWZY«Uh_	Y s U 6 j!l 5 {utyg s U`\:W/dR[!U É \!tumwUh[!getudR[}WM{�tugedMY s U`_bm$WM{Im¯dO\!Uh{Otu[!f`{ul!\!tu[!a 5 dMY s WZ[!dO\�U
WM[!\^fXWZY s dI\!UÃgbty\!U � o � ° r�s U`ty_Vm¯dO\!Uh{yg2j!_bdè¦Itu\!U`\�¦MWZ{yl}W 5 {yU'ty[���dM_emwWZY«tudR[�W 5 dRl�Y2Y s U�j s 6 getuf`g
dM�	U`{uU`fhYe_edIf s U`m¯tyf`WM{½_bUXWMfªY«tydM[!g2WM[!\�Y«_eWM[!gej3dR_kY2j s U`[�dRmwUh[}W�°

vOj!_bty[!aRUh_BWM[�\ s tyg¯f`dM{y{yU`WMaRl!Uhg$W=Y$Y s U?>DdRg q {zWMm¯dRg¯£�W=Y«tydM[}WM{�>éW 5 dM_«WZYedR_ 6 s WX¦MU¬f`dR[ É



¦Ityt

Y«_bt 5 lOY«U`\ gbtyaR[�tu~}f`WM[7Y«{ 6 Y s _edMl!a s geUª¦RUh_«WM{Dj!l 5 {ytufXWZYetydR[!gÑY«dÇY s U/l![�\!U`_bgbYÖWZ[!\!ty[�aÍdM�éY s U/m¯U`f sIÉ
WM[!tugem¯g�ty[^W c ](Î ��l�U`{Df`Uh{y{ �A@ � ° q [�UXWZ_e{ 6 gbYel!\ 6R¨ vOj!_bty[!aMU`_�UhY�WM{Ó° Å=����Å �AB �ê¨ \!Uª¦RUh{ydRj3U`\�WM[
tygbdMY s U`_emwWM{ÑdR[!U É \!tumwUh[!getudR[}WM{�m¯dI\!U`{ ¨ Y s Uw~}_bgbYÃY«d¬WZf`f`dMl![7YÇ��dR_ÃW^j}WM_kY«tyWM{y{ 6 \!U s l�mwtu\!tu~}Uh\
m¯U`m 5 _eWM[!UZ° r�s tug¯¤�WMg¯\!dR[!U 576 l!getu[!a@UªæOjUh_etumwUh[�Y«WM{y{ 6 \!UªY«Uh_em¯ty[!Uh\öj}WM_eWMm¯UhY«Uh_egh°ÏvIYety{u{ ¨
Y s tyg�m¯dO\!Uh{½tyg�¤2tu\!U`{ 6 l!gbU`\�¤ s U`[^j}WM_bYetzWM{ s l!mwtu\!tu~!fXWZYetydR[BdZ�	Y s U'mwUhm 5 _«WZ[!U¡tyg�Y«WMÔMUh[�ty[7Yed
WMfhf`dRl![7Y � P � °

q gÍW�~!_egbYÇgbYÖWZaRUBW¬gbtym¯j!{ytx~}U`\@mwUhm 5 _eWM[!U$m¯dI\!U`{Ñ¤2ty{u{ 5 UBl!gbU`\ëty[@Y s tugÇj!_bd=ÒbU`fªYX°Ú�/U É
j3U`[!\!tu[!a�dR[ÈY s UÍj�_edRaR_bU`gbg�dZ�¢Y s UÇ¤�dM_eÔ ¨ W�m¯dI\!U`{ 5 WMgeUh\ÐdR[ÈY s UÇ¤�dM_eÔ 576 vOj�_ety[�aRU`_¡UªY�WM{ê°
�CB � dR_VWÍmwdI\!Uh{½getumwtu{zWM_ÑY«dÍY s U�dM[!U'l!geUh\ 576�Æ U`_b[!ty[�a � P � ¤2tu{y{ 5 U'tym¯j!{uU`m¯U`[7Y«Uh\½°

|}l!{y{uU`_ÇWZ[!\�£�Uh¤2mwWM[ �AD � ¤¢U`_eU Y s U ~}_egkYÍY«dÚj!l 5 {utyg s W¬mwdI\!U`{¢Y s WZYÇj!_eUhgeU`[7Yeg$WÈ��l}WMgbt
Y�¤¢d É \!tumwUh[!getudR[}WM{(m¯dO\!Uh{¢dZ��W^mwUhm 5 _«WZ[!U É U`{yUhfhYe_edI\!UBWMgbgeUhm 5 { 6 ° r�s U`tu_ÇmwdI\!Uh{�WMfhf`dRl![7YeU`\
��dR_(Y s Uh_emwWM{UªØ,UhfhYeg�WM[!\B¤�WMg 5 WZgeU`\ dM[Bf`dR[�f`U`[7Ye_«WZYeU`\�gedR{ul�Y«tudR[wY s U`dM_ 6 ° r�s U¡mwdI\!U`{¿gbdR{u¦MU`\
Y«_eWM[!gbjdR_kY�tu[wY s U�fhU`{u{dR[�U É \�tym¯U`[!gbtydR[}WZ{y{ 6 WZY¢\!tuØU`_bU`[7Y¢jdRtu[7Y«g¢WM[!\Btu[�YeU`aR_eWZY«Uh\wY s U�gbdR{ylOY«tydM[
\!dK¤2[�Y s U'f s WM[�[!U`{Ó°

q Y�¤�d�\!tym¯U`[�getydM[}WM{ ¨ gbY«U`WM\ 6 gkYÖWZYeU ¨ s UXW=Y�WZ[!\wmwWMgbg§Y«_«WZ[!gb��Uh_(m¯dI\!U`{�¤2txY s ç}dK¤Ïf s WZ[![!U`{ug
¤�WMg�j�_eU`gbU`[7Y«Uh\Èty[ Å���� S 576 £�aRl 6 U`[¬WM[!\E< s tuYeU �CF � ° r�s U 6 gkY«l!\�tyU`\�Y s U�UhØU`fªY«g�dM� ¦ZWM_btydRl!g
��dR_bmwg2dM� a7WMg s l�mwtu\!tu~}f`WZY«tudR[�dR[^¤�WZYeU`_Vm$WM[!WMaRU`m¯U`[7Y�WM[!\^f`Uh{y{éjUh_b��dR_bm$WZ[!f`UZ° r�s U×m¯dI\!U`{
l!gbU`\ ¨ W$gbtym¯j!{ytx~}U`\�m¯U`m 5 _eWM[!U É U`{uU`fªY«_edI\!U×WMgegbU`m 5 { 6 °¡®�[ Å=��� F ¨ û¡t	WM[!\Ú£�aMl 6 Uh[@j�l 5 {ytug s Uh\
WÚ_eUh~![!U`\ö¦MU`_bgetydM[ödM��Y s U�j!_eUª¦ItydRl!g¯m¯dO\!Uh{ � �G� ° r�s U�m¯dI\!U`{�tu[!f`{ul!\!U`\�f`dM[�¦MU`fªY«tu¦MU^¤�WZY«Uh_
Y«_eWM[!gbjdR_kY�WMf`_bdRgegéY s U(m¯U`m 5 _«WM[�U�\!_etx¦RU`[ 576 j!_eUhgegbl!_eU(aR_«WZ\!tyUh[�Yeg`°�®�[×WZ\!\!tuYetydR[ ¨ Y«U`m¯j3U`_«W=Y«l!_bU
\!tugbY«_bt 5 lOY«tydM[¬ty[¬Y s U:gedR{uty\Èj s WZgeU¯WM{ydM[!a$Y s U:ç!dè¤ f s WM[�[!U`{ ¨ WZ[!\ s UXWZY�_bU`m¯dè¦ZWM{ 576 [}WZYel!_«WM{
f`dM[�¦MU`fªY«tydM[¬WM[!\�fhdMç}dK¤0dR_�fhdRl![7Y«Uh_bç}dK¤ s U`WZYVUªæOf s WM[�aRU`_bg�¤¢U`_eUÃWM{uged:WMfhf`dRl![7YeU`\^��dM_`°

r�s U/~}_bgbY2m¯dO\!Uh{3Y s WZY�l�geU`\�fhdRmwj�l�YÖWZYetydR[!WM{}ç}l!ty\ \ 6 [!WMmwtuf`g�¤�WMg�\!Uª¦RUh{ydRj3U`\ 576EH l!_eWMl
UhY�WZ{ê° � Å Q � tu[ Å���� F ° r�s tyg m¯dO\�U`{�¤�WMg�W�Y�¤¢d É \�tym¯U`[!gbtydR[}WZ{ ¨ gkY«UXWZ\ 6 gbY«WZY«UÈm¯dI\!U`{VdM�ÃW
¤ s dR{uU���l!Uh{fhU`{u{3¤2txY s ç}dK¤ f s WZ[![!U`{ug`° H WMg�WZ[!\B{ytu��l!ty\¯j s WMgbU`g�¤¢U`_bU/f`dR[�gety\�U`_eUh\ ty[wgeU`j!WM_«WZYeU
f`dMmwj!lOYÖWZYetydR[}WZ{�\!dRmwWMty[�g¯m¯UXWZ[!ty[!aÚY s WZYwY s U�tu[7Y«U`_eWMfhYetydR[ 5 UhY�¤¢U`U`[ÏY s U^Y�¤¢d�j s WMgeUhg$¤�WMg
l![}WZf`f`dMl![7Y«U`\���dR_`°
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®�[ PMQRQMQ Y s Uw~}_bgbYÃ��l!{y{ 6 Y s _bU`U É \!tumwUh[!getudR[}WM{�m¯dO\�U`{�¤�WZg×j!_bU`geUh[7Y«U`\ 576 �/l�YeY«W�WM[�\ s tug
f`dM{y{yU`WMaRl!Uhg � ÅRÅ�� ° r�s UÇtugedMY s U`_bm$WM{ ¨ getu[!aR{yU É j s WMgeU ¨ mwWMgegVY«_eWM[!gb��Uh_�m¯dO\�U`{D¤�WZg�tym¯j!{uU`m¯U`[7Y«Uh\
ty[»Y s UÚf`dRm¯mwUh_efhtzWM{�f`dI\!U@| {yl!Uh[7YX° q 6 U`WM_^{yWZY«Uh_BY s UÚgeWMmwUÈaM_edRl!jËj!l 5 {ytyg s U`\ËWÙY s _bU`U É
\!tumwUh[!getudR[}WM{ ¨ gkY«UXWZ\ 6 gkYÖWZYeU ¨ gbty[!aR{uU É j s WMgbU ¨ m×l!{uYet É gbjUhf`tuU`g ¨ tygbdMY s Uh_emwWM{�m$WZgeg Ye_«WM[!gk��U`_§m¯dI\!U`{
dM�3W2¤ s dR{yU¢f`Uh{y{�¤2tuY s W�geUh_ej3U`[7Y«tu[!U�ç}dK¤ëf s WM[�[!U`{Ó°�] æ�fhU`j�Y���dM_�Y s U�tygbdMY s U`_emwWM{�mwWMgeg�Y«_«WZ[!gb��Uh_
WM[!\^Y s UÃl![!tu��dM_em aR_bty\ ¨ Y s tyg�mwdI\!U`{étug�gbtym¯ty{zWZ_�Y«d¯Y s UÃdR[!UÃY s WZYV¤2ty{u{ 5 UÃ\!Uh¦MU`{ydMjUh\Èty[�Y s tug
j!_bd=ÒbU`fªYX° r�s U2j!_bdRj3dRgeUh\:¤¢dR_bÔÃ¤2ty{u{�WZ{yged¡tu[7¦RdR{x¦RU�tumwj!{uU`m¯U`[7Y«tu[!a/W/[�dR[ É fhdR[!gkYÖWM[7YÑdK¦RUh_ej3dMY«Uh[ É
Y«tyWM{¿WZYÑY s U�f`WZY s dI\!UZ° Æ U`f`WMl!geU�dM�½Y s U�fhdRm¯j!{ytufXWZYeU`\ÍY«_eWM[!gej3dR_kY�j!_bdOfhU`gbg�WZY(Y s UVfXW=Y s dI\!UVgety\�U
dM�§Y s U'��l!U`{�f`Uh{y{ ¨ Y s UÃdK¦MU`_ej3dMYeU`[7Y«tyWM{	tug�U÷æOjUhfhY«Uh\¬Y«d 5 UÃ[!dR[ É l![!tu��dM_em�° r�s tugV¤2tu{y{DUhØU`fªY/Y s U
dRj3U`_eWZY«tudR[ÈdM�(Y s U:f`Uh{y{Ó° q Y'Y s U¯WM[!dI\!UÍgbty\!UÍY s U:Ye_«WM[�gej3dR_bY'j!_bdOfhU`gbgÃtug¡{yU`gbg'f`dRm¯j!{yU÷æÈgbty[!fhU
Y s U`_eUBWM_eU$��Uª¤�Uh_Ígej3U`fhtyU`g×j!_eUhgeU`[7Y`° r�s tug×{uUXWM\!gÃY«dÈW�m×l!f s mwdR_bU$l![�tu��dR_bm�dè¦MU`_bjdMYeU`[7Y«tyWM{ê°
|}dR_�Y s WZY2_eU`WMgedR[^WÍf`dR[�gbYÖWZ[�Y�dK¦RUh_ej3dMY«Uh[�YetzWM{½¤2tu{y{ 5 U�WMgbgel!m¯U`\½°

q [!dR[ É tygbdMY s Uh_emwWM{ÃY s _eUhU É \!tym¯U`[!gbtydR[!WM{×fhdRmwj�l�YÖWZYetydR[!WM{Ãm¯dI\!U`{×WMf`fhdRl![7Y«tu[!a»��dR_¬Y�¤�d É
j s WZgeUBç}dK¤�WM[!\Ùj s WZgeU f s WM[�aRU dM�2¤�W=Y«U`_Ítu[!getu\!U$Y s UBa7WMg×\!tuØl!getudR[4{yW 6 U`_Ç¤�WMgÍ\!Uª¦RU`{udRj3U`\
576�Æ Uh_e[!tu[!awtu[ PMQRQ7P � Å P � � P � °

�/U`j3U`[!\�ty[!a¡dR[ÇY s U�Yetym¯U�gej3U`[7YÑdR[Í\�Uh¦RUh{ydRj�ty[!a'W�dM[!U É j s WMgbU�mwdI\!U`{ ¨ Y s U�j!_bdRjdMgeU`\Í¤¢dR_eÔ
m¯tya s Y 5 U/U÷æOj}WM[!\!Uh\ Y«dÇtu[!f`{ul!\!U�tumwj�{yU`m¯U`[7Y«WZY«tudR[wdZ��WÃY�¤�d É j s WZgeU¡m¯dO\!Uh{ê° r�s U¡tym¯j!{yUhmwUh[ É
YÖW=Y«tydM[^dM��W¯aRdIdI\�m¯U`m 5 _eWM[!U'm¯dO\!Uh{étyg s tya s { 6 _bU`{zW=Y«U`\�Y«d¯Y s U�¤�W=Y«U`_�m$WZ[}WMaRUhmwUh[�YVtu[^Y s U
f`Uh{y{ ¨ ¤ s tyf s f`WM[$dM[!{ 6 ��l�{y{ 6×5 UVl![!\�U`_egkY«dIdO\ 5�6 Y«WMÔ�ty[!aÃWMfhf`dRl![7Y�dM�,Y s U�j s WMgeU�f s WM[!aMU�ty[:Y s U
f`Uh{y{Ó°

q [!dZY s Uh_Íty[7Y«Uh_eU`gkY«tu[!a¬Y«dRj�tyfwY s WZYÍm¯tya s Y 5 U$ty[7¦RUhgbY«tua7WZYeU`\Ù��l!_bY s U`_×tu��Y«tumwUwjUh_em¯tuYeg ¨ tug
W^gbU`[!gbtuYetu¦ItuY 6 WM[!WM{ 6 getugÃdZ��Y s Uw��l!Uh{¢fhU`{y{Ñm¯dO\�U`{ê° r�s UBj}WZ_«WMm¯UhYeU`_eg'Y s WZY×aMdè¦MU`_b[�Y«_eWM[!gej3dR_kY
ty[�WM{y{éWZj!j!{ytufXWZYetydR[�g�WZ_eU�ÔI[�dè¤2[ÈdM[!{ 6 YedBW$fhU`_bY«WMty[^{yUª¦RU`{�dM�ÑWZf`f`l�_«WMf 6 ° q gegbU`gbgety[�aBY s U�ç}dK¤ ¨
Y s U`_emwWM{dR_�U`{uU`fªY«_edIf s UhmwtufXWM{3_eUhgej3dR[!geU¡YedÇY s UhgeU¡l![!fhU`_kYÖWMtu[�YetyUhg�tyg¢¦MU`_ 6 tym¯jdM_bYÖWZ[�Y¢ty[ dM_e\!Uh_
Y«d:mwWMÔMU�WÍaRdIdO\�\!UhgetuaR[ � Å S � � Å o � °

r�s U`_bU�WM{ygbd�gbdRmwU$tygegbl!U`g×_eU`{yWZY«Uh\�Y«d^Y s U$��l�U`{�l�geU`\Ùtu[�Y s U$f`Uh{y{(Y s WZY×g s dMl!{y\ 5 UBm¯dR_eU
Y s dR_edRl�a s { 6 gbYel!\!tuU`\½°�®Õ�éY s U s 6 \!_bdRaRUh[^l!gbU`\�f`dMmwUhg���_edRm W×��l!U`{,_eUh��dM_em¯ty[!aÃg 6 gbYeU`m ¨ tuY�¤2tu{y{



txæ

[!dR_bm$WZ{y{ 6 f`dM[�Y«WMty[@gedMmwU:fXWZ_ 5 dR[Ðm¯dR[!dXæOty\�UM°w]�¦MU`[4gbm$WZ{y{�WMm¯dRl![7Yeg�dZ��fXWZ_ 5 dR[�m¯dR[!dXæOty\!U
s WX¦RU�WÇaR_bUXWZY�WZØ,UhfhY�dM[�Y s U¡WM[�dO\!UZ° © WM_ 5 dR[�m¯dR[!dXæOty\!U�dOfhf`l!j!tuU`g�j!{yWZY«tu[�l!m�fXWZY«WM{ 6 gbY2gbtuYeU`g ¨
j!_bUh¦RUh[7Y«ty[�a s 6 \!_edRaMU`[w��l�U`{!��_edMm _eU`WMfhYety[!a � Å @ � ° r�s U2UhØU`fªY�dZ�,f`WM_ 5 dR[¯mwdR[�dKæOtu\!U�jdMtygedM[!ty[!a
¤¢dRl!{y\^WM{uged 5 U'¦MU`_ 6 ty[7Y«Uh_eU`gkY«tu[!aÍY«d:ty[!fh{yl!\�U¡ty[ Y s U'm¯dO\�U`{½tx�	Y s U¡Y«tym¯U/j3U`_bmwtxY«g`°

I 9KJL%M�N�("O*�%P��QSR � %M3("O3
r�s tugVY s U`gbtyg2¤2ty{y{,f`dR[7Y«tu[�l!UÃY s U�¤¢dR_bÔ gbYÖWZ_bY«Uh\�tu[�Y s UÃj�_ed=ÒbUhfhY � Å B � fhdR[!\!l�fhY«Uh\ÈWZYVY s U�®�[!gkY«t É
Y«lOY«U¡��dR_�®�[7Y«UhaR_«W=Y«U`\^]�[!U`_ba 6 v 6 gkY«U`m¯g Ê ®�](vI/tufKÌ�WZY�Y s U'¥�[�tu¦RUh_egbtuY 6 dM��/tufhYedR_etyW×ty[ Y s U/�HWM{y{
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o!° B ÑU`{udOfhtuY 6 j!_edM~!{yU`g Q�Ë � F �GÖ×�ØÚÙ � ¨(ÈÕÉ Q�Ë @ Ê dRl�Ye{yUhY2tu[ ��dR_eUhaR_edRl�[!\¿Ì °�°Ã°�°�° @ �
o!° D Î�WMgbg2��_eWMfhYetydR[�g�dM� dXæ 6 aRU`[ ¨ QVË P B ��Å=Ö×GØÛÙ � ¨�ÈÕÉ Q�Ë @ Ê dRlOY«{yUªY2ty[ ��dR_bU`aR_bdRl![!\¿Ì B Å
o!° F Î�WMgbg¢��_«WZfhY«tudR[!gÑdM� s 6 \!_bdRaRU`[ ¨ Q�Ë P B ��Å�Ö×�ØÚÙ � ¨LÈÊÉ QVË @ Ê dRlOY«{yUªY�tu[¯��dM_eU`aM_edRl![�\¿Ì B P
o!° � r Uhmwj3U`_eWZY«l�_eU(j!_edM~!{yU`g�ty[ÃW�fh_edRgbg É geU`fªY«tudR[ÇdM�OY s UÑ��l!U`{If`Uh{y{7¤2tuY s Y�¤¢d/\!txØ,Uh_eUh[�Y

5 dMl![!\}WM_ 6 f`dM[!\!tuYetydR[�g Ê YedRj^f s WM[![!Uh{�fhdR_e_bU`gbjdR[�\!gVYed¯WM[!dI\!UKÌ °'°Ã°�°Ã°�°�° B o
o!° Å Q iVUh{zWZYetu¦MU�\!txØ,Uh_eU`[�f`UÈty[ÏY s UÈ{ydIfXWZ{�fhl!_e_bU`[7Y�\!U`[!gbtuY 6ö5 UªY�¤�UhU`[ Y s UÈgetumÇl!{yW É

Y«tudR[!g�l�gety[�aBY�¤�d \!txØ,Uh_eUh[�Y�Y«U`m¯j3U`_«W=Y«l!_bU 5 dMl![!\}WM_btyUhg Ê i2Uh��Uh_eU`[�f`UÍf`dM[!gbY«WM[7Y
Y«Uhmwj3U`_eWZY«l!_bU 5 dMl![!\}WM_btyUhgÖÌÏ°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° B´@

o!° ÅRÅëc _edM~}{uU`gV��dR_�fhl!_e_bU`[7Y'\!U`[�getuY 6M¨ WMfªY«tu¦ZWZYetydR[�dK¦RUh_ej3dMY«Uh[�YetzWM{ WM[!\ÈdXæ 6 aRU`[ÈmwWMgeg
��_«WMfªY«tudR[�WZY�Y s U�f`WZY s dO\!U'f`WZYÖWM{ 6 gbY2{zW 6 U`_VWZY�Ü(Ý/Þ$ß É)Å @ Ë oRoRo´Ü ¨	ÈÊÉ Q�Ë @ °�°�° B�B
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o!° Å P c _edM~}{uU`gV��dR_�fhl!_e_bU`[7Y'\!U`[�getuY 6M¨ WMfªY«tu¦ZWZYetydR[�dK¦RUh_ej3dMY«Uh[�YetzWM{ WM[!\ÈdXæ 6 aRU`[ÈmwWMgeg
��_«WMfªY«tudR[�WZY�Y s U�f`WZY s dO\!U'f`WZYÖWM{ 6 gbY2{zW 6 U`_VWZY�Ü(Ý/Þ$ß É)Å @ Ë o Q @ Ü ¨	ÈÊÉ Q�Ë @ °�°�° B´D

o!° Å S c {ydMYeg�dM�	Y s UÃ_eUh{zWZYetu¦RU�f`l�_e_eUh[7Y/\!Uh[!getxY«tyUhg Êzå�æAç$è Ó æé×Gå Ó,êOë Ì���dM_�\!txØ,Uh_eUh[�Y�f`dR[�\!l!f ÉY«tx¦OtxY«tuU`g�°Ã°�°Ã°�°�°Ã°'°�°Ã°�°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D Q
o!° Å oËÎ�WMaR[�tu~}Uh\�tum$WZaRU�dM��W2aRWMgé\!tuØl!getudR['U`{uU`fhYe_edI\!U Ê i2U`j!_bdO\�l!f`Uh\ 576 j!_bU`m¯tygegbtydR[

��_edRm Æ ° c Uhj!j!{uU 6 � PMQ � ÌB°Ã°�°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D P
o!° Å @ c dMYeU`[7Y«tyWM{Ñj!_edZ~}{yU:Y s _bdRl!a s Y s UwfXWZY s dO\�tyf¯\!tuØl!getudR[@U`{yUhfhYe_edI\!Uwg s dK¤2[ëWZY×W

f`_bdRgeg É geUhfhYetydR[^WZY�Y s U�fhU`[7Y«_bUÃdZ�	Y s U'f s WM[![!Uh{ ¨ Ü(Ý/Þ$ß É)Å @ Ë o Q @ Ü ¨(ÈÊÉ Q�Ë @ °�° D o
o!° Å B c dMYeU`[7Y«tyWM{¡j!_bdM~}{yUÈY s _edRl�a s Y s U�WZ[!dO\�tyfÈ\!txØ,l!gbtydR[ËU`{uU`fªY«_edI\!UÚg s dè¤2[ WZY^W

f`_bdRgeg É geUhfhYetydR[^WZY�Y s U�fhU`[7Y«_bUÃdZ�	Y s U'f s WM[![!Uh{ ¨ Ü(Ý/Þ$ß É)Å @ Ë o Q @ Ü ¨(ÈÊÉ Q�Ë @ °�° D o
o!° Å D c dMYeU`[7Y«tyWM{�j�_edM~}{uU�Y s _edRl!a s Y s U�m¯U`m 5 _«WM[!U¢g s dK¤2[wWZYÑW/fh_edRgbg É gbU`fªY«tydM[wW=Y§Y s U

f`Uh[�Ye_eU�dM��Y s U'f s WM[�[!U`{ ¨ Ü	Ý/Þ�ß É)Å @ Ë o Q @ Ü ¨	ÈÊÉ QVË @ °�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D�@
o!° Å F v s WM_bU�dM�3dK¦RU`_bjdZY«U`[7YetzWM{!fhdR[7Y«_bt 5 l�YetydR[�g�WZY�Ü(Ý/Þ$ß É)Å @ Ë oRoMolÜ ¨´È?É Å ËúQ ¨�å ÓOêOë ÉQ�Ë P ����Ö�×�ØÛÙ � °�°�°Ã°'°�°Ã°�°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D�B
o!° Å�� v s WM_bU�dM�3dK¦RU`_bjdZY«U`[7YetzWM{!fhdR[7Y«_bt 5 l�YetydR[�g�WZY�Ü(Ý/Þ$ß É)Å @ Ë oRoMolÜ ¨´È?É Q�Ë @ ¨�å ÓOêOë ÉQ�Ë P ����Ö�×�ØÛÙ � °�°�°Ã°'°�°Ã°�°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D�B
o!° PMQ v s WM_bU�dM�3dK¦RU`_bjdZY«U`[7YetzWM{!fhdR[7Y«_bt 5 l�YetydR[�g�WZY�Ü(Ý/Þ$ß É)Å @ Ë o Q @ Ü ¨´È?É Q�Ë @ ¨�å ÓOêOë ÉQ�Ë � F ��Ö�×�ØÛÙ � °�°�°Ã°'°�°Ã°�°Ã°�°�°Ã°�°Ã°�°'°Ã°�°�°Ã°�°Ã°�°�°Ã°�°'°Ã°�°Ã°�°�° D�D
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Ä Å gÆe _7` ìîí ï Z _d\Tg

v 6 m 5 dR{*�/U`gefh_etuj�Y«tudR[ ¥V[!tuYeg
ð © s U`m¯tyf`WM{DWMfªY«tu¦ItxY 6 É
Ö q _eU`W Ù �
ñ2òCó ®�[!U`_kY«tzWZ{½_eUhgetygkYÖWM[�f`U'f`dIUhÛ¯f`tuU`[7Y«g É
Ø © dR[!f`Uh[7Y«_«W=Y«tydM[ ÙEôtõ|×GÙ°ö
÷ òCó Æ ty[}WZ_ 6 \�tuØl!getudR[ f`dIUhÛ¯f`tuU`[7Y Ù � ×�ø
ù ]Ñ[�U`_ea 6 ú
ù�Ý iVUª¦RU`_bget 5 {yU¡fhU`{y{Dj3dMYeU`[7Y«tyWM{ Ü
ù;û vIYÖWM[�\}WM_e\�dRj3U`[�f`tu_efhl!tuY�¦MdR{uY«WMaRU Ü
ü |3WZ_«WM\}W 6 ùpg�f`dR[!gkYÖWM[7Y ñ ×tÙEôGõ
ý H t 5!5 ùpg���_eU`U'Uh[!U`_ba 6 ú
þ H _eWK¦ItxY 6 ÙS×�ø �
ÿ ]Ñ[7Y s WM{yj 6 ú� vOjUhf`tx~}f¡U`[7Y s WM{yj 6 ú	×�� þ� © l!_e_bU`[7Y Ö
å >édIfXWZ{½f`l!_b_eUh[�YV\!Uh[!getxY 6 Ö�×GÙ ö
å�� >édIfXWZ{½UªæOf s WM[�aRUÃfhl!_e_bU`[7Y�\!U`[!gbtuY 6 Ö�×GÙ ö� �/tuØl!getx¦RU/mwWMgeg�ç}lIæ ¦RUhfhY«dM_ � þ ×!Ê�ø���Ù � Ì	 © l!_e_bU`[7YV\!U`[!gbtuY 6 dM�	j!_bdMY«dR[�g Ö� r�s U`_bm$WM{,f`dR[!\�l!fhYetu¦ItuY 6 
 ×GÙ�� Î������� ]Ñ{uU`fªY«_edIf s UhmwtufXWM{_«WZYeU�fhdR[!gkYÖWM[7Y«g ÙS×�ø� Ý¡[�g«WMaRUh_�f`dIUhÛ¯f`tuU`[7Y É
õ�� Þ � c U`_bmwU`W 5 tu{ytuY 6 ty[BY s U'mwUhm 5 _eWM[!U ÙEôtõ � � ø�×!Ê|Ù ö ��� þ Ì� Î^dR{yUhf`l!{yWM_�¤¢U`tua s Y � þ ×GÙEôtõ�Ù Î�WMgeg�ç}dK¤ _«WZYeU � þ ×�ø� | {ylOæ ÙEôtõ|×�ø� £�l!m 5 U`_�dZ� Uh{yU`fªY«_bdR[!g2jUh_2mwdR{,dM� _bUXWMfªYÖWM[7Y É� c _bU`gbgel!_bU � ð�� T�UXW=Y�ç}lOæ 




æI¦Ityt

v 6 m 5 dR{*�/U`gefh_etuj�Y«tudR[ ¥V[!tuYeg� ¥�[!tx¦RU`_bg«WM{DaRWMg�f`dR[�gbYÖWZ[�Y ú	×!Ê|ÙEôtõ�� Î Ì� vOjUhf`tx~}f¡U`{uU`fhYe_etuf�_bU`gbtygbY«WM[!fhU  ×GÙ ö! ÑdR{yl!m¯UhYe_etuf�gedMl!_efhU�YeU`_em É! ]Ñ[7Ye_edRj 6 ú	× Î
Ì r Uhmwj3U`_eWZY«l!_bU Î"$# r _eWM[!gej3dR_kY2[Il�m 5 Uh_2dM�	¤�WZYeU`_ É% ÑU`{ydIf`txY 6 æ É f`dRm¯jdM[!U`[7Y ÙS×�ø% � Î^UXWM[^W=æOtzWZ{¦RUh{ydIf`txY 6 ÙS×�ø
Ü ÑdR{yl!m¯U Ù°ö
Ü ÑdR{uY«WMaRU Ü
Ü�& ò q Y«dRm¯tyf/\�tuØl!getudR[B¦RdR{ul!m¯U Ù ö
� ÑU`{ydIf`txY 6 ¦MU`fªY«dR_ ÙS×�ø' ÑU`{ydIf`txY 6w6 É f`dRm¯jdM[!U`[7Y ÙS×�ø( ÑU`{ydIf`txY 6 � É fhdRmwj3dR[!Uh[7Y ÙS×�ø) Î^dR{,��_eWMfhYetydR[ É* Î�WMgeg���_eWMfhYetydR[ É+ c U`_bmwU`W 5 tu{ytuY 6 Ù �
È q g 6 m¯mwUªY«_ 6 j}WM_eWMm¯UhY«Uh_ É, c dR_bdRgetxY 6 É- Ý/¦MU`_bjdMYeU`[7Y«tyWM{ Ü. vOjUhf`tx~}f¡j!_edZY«dR[�f`dR[�\!l!fhYetu¦ItuY 6 dM�	Y s U'mwUhm 5 _eWM[!U ! ×GÙ/ <4WZYeU`_�fhdR[7Y«U`[7Y�ty[ Y s U�m¯U`m 5 _«WM[�U É/ vIY«dIf s tydMmwUªY«_etuf�ç}dK¤0_eWZY«U É0 � 6 [!WMmwtuf�¦Itygbf`dRgbtuY 6 � þ ×!ÊzÙ1�tø Ì0 © s U`m¯tyf`WM{½j3dMY«Uh[�YetzWM{ ú	×GÙEôGõ032 r dR_kY«l!dMgetuY 6 �HWMfhYedR_ É4 £�l!m 5 U`_ÙdZ�^¤�WZY«Uh_ÙmwdM{yU`fhl!{yUhgÙjUh_Ùj!_edZY«dR[�ty[ Y s U

U`{yUhfhYe_ed É dRgem¯dMY«tuf�ç}dK¤5 �/U`[!gbtuY 6 � þ ×GÙ ö6 ]Ñ{uU`fªY«_edM[!tyf¡fhdR[!\!l!fªY«tx¦OtxY 6 ! ×GÙ7 /tygbf`dRl�gVgkY«_bU`geg � ×GÙ �8 c dMYeU`[7Y«tyWM{ Ü



b 9 Y;: ef] Ò <
= cde Ò _?> Ñ @ e Å _dc

|}l!U`{ © Uh{y{ugÃWZ_eU¯U`{yUhfhYe_edIf s U`m¯tyf`WM{§\!Uª¦Otuf`UhgÃY s WZYÃWM{y{udè¤)Y s U¯f s U`m¯tyfXWZ{(Uh[!U`_ba 6 dM�¢Y s U:��l!U`{§Yed
5 U¡f`dR[7¦RUh_bYeU`\�ty[7Y«dÍUh{yU`fªY«_btyfXWZ{,j3dè¤¢U`_�¤2txY s dMl�Y�\!tu_eU`fªY�f`dMm 5 l!gkY«tydM[�WMg2WÇty[7Y«Uh_em¯U`\!tyWM_ 6 °�|}l!U`{
f`Uh{y{ug×WM_bU$gbtym¯ty{zWZ_�Y«d 5 WZYeYeU`_etuU`g ¨ 5 l�Y×\!d¬[!dZY×gkY«dR_bU$f s UhmwtufXWM{(U`[!Uh_ea 6 {ytuÔMUwW 5 W=YeY«Uh_ 6 \!dIU`g ¨
5 l�YV_eWZY s Uh_�dRj3U`_«W=Y«U'f`dR[7Yety[�l!dRl!gb{ 6 WZgV{udR[!a:WMg�Y s U 6 WZ_eU'j!_edK¦Ity\�U`\�¤2tuY s _bUXWMfªYÖWM[7YVa7WMgbU`g`°

© dR[7Y«_eWM_ 6 Y«d�j3dRj!l!{yWM_�dRj!tu[!tydR[ ¨ ��l!U`{¿f`Uh{y{!YeU`f s [!dM{ydRa 6 tugÑ[!dMY�W�[!Uª¤ ty[7¦RUh[7Y«tydM[½° r�s U2~}_egkY
\!UhmwdR[�gbY«_eWZY«tudR[ÚdM��Y s U:��l!U`{Ñf`Uh{y{�dRj3U`_eWZY«tu[!a�j!_etu[!f`tuj!{yU×¤�WMgÃjUh_b��dR_bmwUh\ 576 < ty{u{ytyWMm H _bdè¦MU
ty[ Å F S � � Å @ � °�®�[4f`dR[7Ye_«WMgkY ¨ £Ã° q °§Ý�YeY«d 5 l!tu{uY×W�gel!fhf`Uhgegb��l�{���dRl!_ É gbYe_edRÔZU$U`[�aRty[!Uwty[ Å F´D�B ¨
l!gbty[!a Y s UÍf 6 f`{uU¯j�_edRj3dRgeUh\ 576ÚÆ UXWMlÚ\!U¯i2dOf s WZg¡ty[ Å F�B P � P Å��Ó¨ W \!Uh¦MU`{udRj!m¯U`[7Y'¤ s tyf s {yUh\
Y«dÍYedO\}W 6 ùpgVtu[7Y«U`_b[}WM{DfhdRm 5 l!gkY«tudR[�U`[!aRtu[!UM°

T�dK¤¢Uh¦RUh_ ¨ Uh¦MU`[ÍY s dRl!a s ��l�U`{�fhU`{u{yg§WZ_eU�[�dMY�W�[�Uh¤�ty[7¦RUh[7Y«tydM[ ¨ Y s U�j!_edIf`UhgegbU`g§YÖWZÔItu[!a�j�{zWMfhU
ty[�gety\�U/Y s U¡��l!Uh{Df`U`{u{DWM_bU�[�dMY���l!{y{ 6 l![�\!U`_bgbY«dIdI\½°
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IKJLI M å2î¯ý�ñ îKN âPO¬ñ QRO¬ñ¡áBSXá
r�s U¬gbf`dRj3UÈdM�¡Y s tyg¯Y s Uhgetyg s WMg 5 U`Uh[ ge{ytua s Y«{ 6 WM{uYeU`_eUh\Ïgetu[!f`U�Y s U�j!_edRj3dRgeWM{�¤�WMg$¤2_btuYeYeU`[½°
®�[»Y s UÈj�_edIf`U`gbg�dM��\!Uh¦MU`{ydMj!ty[!a4Y s UÈ��l!U`{�f`U`{u{�m¯dO\�U`{ ¨ [!dK¦MU`{¡_eUhgel!{xY«gB¤¢U`_bU@d 5 YÖWMtu[!U`\ WZ[!\
\!UhU`m¯U`\ÙgelOÛwfhtyUh[�Ye{ 6 ty[7Y«Uh_eUhgbY«tu[!a^Yed�¤�WM_e_eWM[7YÇ��l!_bY s U`_Ãty[7¦RUhgbYetya7WZYetydR[,° r�s W=YÇ_eUhgeU`WM_ef s ¤�WMg
f`dM[!\!l!fªY«U`\ WZY Y s UÈUªæOjUh[!geUÐdM�Ã\!Uh¦MU`{ydMj!ty[!a�WÙf`dMmwj!{uUhYeU���l!U`{¡fhU`{u{�¤2tuY s gbU`_bjUh[�Yety[!UÈç}dK¤
f s WM[�[!U`{ug`°Ù®�[!gkY«UXWZ\ ¨ Y s U�UhØU`fhY¯dM�V¦ZWM_etyW 5 {uU$dK¦RUh_ej3dMY«Uh[�YetzWM{ s WMg 5 UhU`[ëY s _bdRl!a s { 6 gkY«l!\�tyU`\,°
Î^l!f s UhØdR_kY s WMg(WM{ygbd 5 UhU`[:\!Uª¦RdMYeU`\wYed¡\!U`gbtyaR[�ty[!a¡Y s U�f`dI\!U���dR_�j}WM_eWM{y{uU`{Ij!_edIf`Uhgegbty[!a ¨ ¤ s tyf s
mwWMÔMUhg2Y s U'mwdI\!Uh{DWM[�UhØU`fhYetu¦MU�\�U`getuaR[�Y«dIdR{,Y s WZY2fXWM[�j!_bdè¦Itu\!U`\�aRdIdO\ _bU`gel�{uY«g��HWMgkY«Uh_`°

r�s U$_bU`gbl!{uYeg�d 5 YÖWMtu[!U`\Ú��_edMm�Y s U¯m¯dO\!Uh{ s WX¦RU 5 UhU`[Ðf`dRm¯j}WM_bU`\ÚY«d�UªæOjUh_etumwUh[�Y«WM{�\}WZY«W
j!_bdè¦Itu\!U`\ 576 TÃ°�>Dl!t,UhYVWM{Ó° � PMP �ê¨ WM[!\�[!dMY�¤2txY s _eUhgel!{xY«g���_edMm WÇ��l!U`{,f`U`{u{½ty[BY s U'{zW 5 dR_eWZY«dR_ 6
WZYÍY s U�¥�[!tx¦RUh_egetxY 6 dM�2/tufhYedR_etyW�dR_Í_eUhgel!{xY«g:j!_bdè¦Itu\!U`\ 576ëÆ WM{u{zWM_b\VU�W WMgÍtu[!\!tyf`WZY«Uh\Ùty[ÙY s U
j!_bdRjdMg«WM{Ó°

�/l!U/Y«dÍYetym¯U/{ytumwtxYÖWZYetydR[!gÑ[!UhtuY s U`_�tumwj!{uU`m¯U`[7YÖW=Y«tydM[$dM�	WÇY�¤�d É j s WZgeU'mwdI\!Uh{ ¨ gbU`[!gbtuYetu¦ItuY 6
WM[}WZ{ 6 getugw[!dM_$fXWZ_ 5 dR[Ïm¯dR[!dXæOty\!U�jdMtygedM[!ty[!a s WMg 5 UhU`[Ïtumwj!{uU`m¯U`[7Y«Uh\ ¨�5 lOY$Y s U���dR{y{udK¤2ty[!a
s WX¦RU 5 U`U`[^WMf s tuUh¦MU`\½n

T q f`dRm¯j!_eU s U`[�getu¦MU c ]¢Î*��l�U`{,fhU`{u{m¯dO\�U`{}¤�WZg�tym¯j!{yUhmwUh[7Y«U`\¯��_edRm�gbf`_«W=Y«f s ty[$| {yl!Uh[7Y

T r�s U2m¯dO\�U`{�tu[!f`{ul!\!Uhg`n�f`dR[7¦RUhfhYetu¦RU�WM[!\:\!txØ,l�getu¦MU�Y«_eWM[!gej3dR_kYÑdM�3gej3U`f`tuU`g ¨ s UXWZY�Ye_«WM[!gk��U`_ ¨
\!tugbYe_et 5 l�Y«Uh\ s UXWZY'aRUh[!U`_eWZY«tudR[ ¨ f`WM{yfhl!{zW=Y«tydM[¬dM� s WM{u�(fhU`{y{ jdMYeU`[7Y«tyWM{yg ¨ U`{uU`fªY«_edIf s UhmwtufXWM{
_bUXWMfªY«tydM[!g§\!UªY«U`_bmwtu[!U`\ 576ÇÆ l�Y«{uU`_ É ÑdR{umwUh_	Uh�Il!WZY«tudR[ ¨ Ye_«WM[!gbjdM_bY�dM�¿Uh{yUhfhY«_bdR[!g§Y s _edRl�a s
Y s U'a7WMg�\!txØ,l!gbtydR[�Uh{yU`fªY«_bdO\!Uhg ¨ \!tugbYe_et 5 l�Y«Uh\�dK¦MU`_ej3dMYeU`[7Y«tyWM{éWZY�Y s U�f`WZY s dO\!U ¨ jdZY«U`[7YetzWM{
j!_bdM~}{uU'WM[!\�¤�WZYeU`_�Y«_eWM[!gbjdR_kY�Y s _bdRl!a s Y s U�m¯U`m 5 _«WM[�U

T r�s U'm¯dO\�U`{,¤�WMgVj}WM_«WZ{y{yUh{ytugeU`\

T r�s U'f`WMj}W 5 tu{ytxY«tyUhg�dM��Y s U¡mwdI\!U`{¤�Uh_eU�\!U`m¯dR[!gkY«_«W=Y«U`\ 576 fhdRmwj!WM_etugedR[ ¤2tuY s WX¦MWZty{zW 5 {yU
U÷æ�j3U`_btym¯U`[7YÖWZ{½\}WZY«W
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T r�s U×mwdI\!U`{D¤�WMg/WZj!j!{ytuU`\�Y«d$j3U`_k��dR_em gbdRmwU�j}WM_eWMm¯UhY«_btyf'gbYel!\!tuU`g¡WM[�\�Y«dwty[7¦RUhgbY«tua7WZYeU
��l![�\}WMm¯U`[7YÖWM{½WMgej3U`fªY«gVdM�	Y s U¡Y«_eWM[!gej3dR_kY�j�_edIf`U`gbgeUhg�tu[�Y s U'a7WMg2\!txØ,l!gbtydR[ Uh{yUhfhY«_bdO\�U`g`°

IKJVU QRO¬ñ¡áBS`áXW4äDY¯î[Z�â
r�s tug¢Y s U`getug�tyg(f`dMmwj!_btygbU`\$dZ� @ f s WMj�YeU`_bg`° © s WMj�YeU`_ Å ty[7Y«_bdO\�l!f`Uhg¢Y s U/j!_ed 5 {yUhm 5 Uhty[!aÇgkY«l!\ É
tyUh\ ¨ Y s U¡WMgbgedIf`tyWZY«Uh\ mwdMYetu¦ZWZYetydR[¯WM[!\BY s U/gbf`dRj3U¡dM�DY s U/Y s Uhgetygh° r�s tyg�f s WMj�YeU`_�tyg¢f`dR[�\!U`[!gbU`\
\!dK¤2[�Yed¬W^m¯ty[�tymÇl!m*getu[!f`U¯Y s U¯f`dR[7YeU`[7YÇ¤�WMgÃY s _edRl�a s { 6 j�_eU`gbU`[7Y«Uh\Ùty[@Y s U¯j!_edèÒbU`fhY � Å B �ê¨
¤ s tuf s ¤�WMg¡fhdR[!\!l�fhY«Uh\@WZY¡¥V[!tu¦MU`_egbtuY 6 dM��/tufhYedR_etyW ¨ ®�[�gbY«txY«l�YeUÃ��dR_�®�[7Y«U`aM_«WZYeU`\@]�[!U`_ba 6 v 6 g É
Y«Uhmwg ¨ ty[ j}WZ_bY«tyWM{,��l!{x~}{ym¯U`[7Y�dZ�	Y s U'_eU`��l!tu_eUhmwUh[�Yeg���dR_�Y s U'\!UhaR_eUhUÃtu[^Î�WMgbYeU`_2dM�§vOf`tuU`[!fhUM°

© s WMj�YeU`_ P j!_bU`gbU`[7Y«g'Y s UÃY s UhdR_ 6 WM[!\¬Y s UÍU`��l}WZYetydR[!g�l!geUh\Ðtu[�Y s UÍm¯dI\!U`{Ó° q {uged ¨ gbdRm¯U
dM��Y s U¡fhdR[7Y«Uh[�Yeg�tu[ Y s tug�f s WMj�YeU`_2¤�Uh_eU'j!_bU`geUh[7Y«U`\^ty[ Y s U¡j!_ed=ÒbUhfhY � Å B �Ó¨!5 l�Y2Y s U`_eU s WZg 5 UhU`[
geUª¦RUh_«WM{If s WM[!aMU`g gbd/WVf`dRm¯j!{yUªY«UÑj!_bU`geUh[7YÖWZYetydR[ÃdM��Y s U¢m¯dI\!U`{R¤�WMg _bU`��l!tu_eU`\,° r�s U(~}_egkY j}WZ_bY�dM�
Y s UVf s WMj�Y«Uh_¢\�U`gefh_et 5 UhgÑY s U2j s 6 getyfhg¢dZ�Y s U2dR[!U É j s WMgbU ¨ Y s _bU`U É \!tumwUh[!getudR[}WM{ ¨ [!dR[ É tygbdMY s U`_emwWM{
m¯dO\!Uh{3¤2txY s ¦ZWM_btzW 5 {yUVdè¦MU`_bjdMYeU`[7Y«tyWM{½W=Y�Y s U�fXWZY s dO\�tyf�f`WZYÖWZ{ 6 gbY�{zW 6 Uh_�WM[!\ \!tugbYe_et 5 l�Y«Uh\ s UXW=Y
aRUh[!U`_eWZY«tudR[½° (WM{uty\}W=Y«tydM[ÍdM�½Y s U�ç}l!tu\wç}dK¤ tug¢[!dZY�tu[!f`{ul!\!U`\wgetu[!f`UVY s tug(¤�WMg�\�tygefhl!gegbU`\ tu[wY s U
j!_bd=ÒbU`fªY � Å B � °Ñ| tu[}WM{y{ 6R¨ Y s U'fhdRmwj�l�YÖWZYetydR[ j�_edIf`U`\�l!_eU�tyg 5 _btyUªç 6 j!_bU`geUh[7Y«U`\,°

© s WMj�YeU`_ S WM[�\»oÙtygB\!Uh\!tyf`WZY«Uh\ÏY«d4Y s U¬gbYel!\ 6 dZ��W4gbY«_eWMtya s Y$f s WM[![�U`{/��l!Uh{�f`Uh{y{VY«U`gkY
fXWZgeUM°�®�[$f s WMj�YeU`_ S Y s U�m¯dO\!Uh{y{uty[!a/j!WM_«WMm¯UhYeU`_bg�WM[�\ W�aM_ety\¯gbYel!\ 6 WM_eUVj!_bU`geUh[7Y«U`\,° © s WMj�Y«Uh_
oëj!_eUhgeUh[�Yeg¬WÙ¦RUh_etu~!fXWZYetydR[ dM��Y s UÈ��l!Uh{'f`U`{u{/m¯dO\!Uh{/\!Uª¦RU`{udRj3U`\½° r�s U`_bU�WZ_eUÚ[!d�gbY«_eWMtya s Y
��dR_k¤�WM_b\Ð¤�W 6 gÃdM��¦MU`_btu� 6 ty[!a^W ��l!U`{�fhU`{y{Ñm¯dO\�U`{ê°¯¥Vgel}WM{u{ 6 W�j3dR{zWM_btygeWZY«tudR[¬f`l�_b¦RUwtyg'l!gbU`\4tu[
dR_b\!U`_�YedÍf`dRm¯j}WM_bU¡_eU`gbl!{uYeg���_edRm�WÇmwdI\!Uh{¤2tuY s UªæOjUh_etumwUh[�Y«WM{½_bU`gel�{uY«gh° r�s tyg�tug�[!dMYVWÇaRdIdI\
¤�W 6 dM�2¦RU`_btu� 6 ty[�a¬Y s U m¯dO\�U`{ ¨ gedÈ��l!_bY s U`_ÇWM[}WM{ 6 gbtyg s WMg 5 UhU`[ëj!_bUh��dR_bmwUh\½°�TVdK¤�Uª¦RU`_ ¨ Y s U
_eUhgel!{xY«gVj!_edK¦Ity\�U`\ 576 Y s tug2mwdI\!U`{ s WK¦MU 5 U`U`[^f`dRm¯j}WM_bU`\�¤2tuY s UªæOj3U`_etumwUh[7YÖWM{u{ 6 \�UhY«Uh_em¯ty[!Uh\
j3dR{zWM_btygeWZY«tudR[$\}W=YÖW:j!_edK¦Ity\!Uh\ 576 T�°�>Dtyl�WM[!\ s tugVaM_edRl!j�WZYV¥V[!tu¦MU`_bgetuY 6 dM�ÑÎ^tyWMm¯t � PRP � °

| ty[!WM{y{ 6R¨ f s WMjOY«U`_ @ gbl!m¯m$WM_btygbU`gDY s U(f`dM[!f`{ul!getudR[!g	WM[!\�d 5 geUh_b¦ZWZYetydR[!gé��_edMm Y s U([�l!m¯U`_etufXWM{
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getumÇl!{yWZY«tudR[!g`°

IKJ]\ ^ ä×áBSXå ü ã_SXíÈå`SXýÈð`ñ¡á îKN ä ü ã�îÍâ§î¯í acb^ådO¬äÇí¬ó:ñ e ñ/ô f
ßÈã�ä×í¬ñ ghZ¬ñ¡ðci ñ¡ðXðRj Ilklm

®�[ËW4��l!U`{¡fhU`{y{ ¨ s 6 \!_bdRaRUh[ WM[�\ËdXæ 6 aRU`[ WM_eUÈ_bUXWMfªY«Uh\ ¨ WM[�\ WM[»Uh{yUhfhY«_btyfÈfhl!_e_bU`[7Y�tyg 5 U`ty[�a
j!_bdO\!l�f`U`\,°§®�[ÍdR_e\�U`_ Yed/l![!\!Uh_egkYÖWM[!\ s dK¤ëY s U�_eUXWZfhY«tudR[ 5 UhY�¤¢U`Uh[wdXæ 6 aRU`[¯WM[!\ s 6 \!_bdRaRU`[:f`WM[
j!_bdO\!l�f`U$Uh{yUhfhY«_btyfhtuY 6R¨ Y s UwgbU`j}WM_eWZY«Uw_eU`WMfhYetydR[!g�dR[ÐUXWMf s Uh{yUhfhY«_bdO\�Uw[!UhU`\�Yed 5 UwfhdR[!gbty\!Uh_eU`\,°
r�s UB��l!Uh{�f`Uh{y{¢f`dR[!gbtygkY«gÍdM�2Y�¤¢d@Uh{yUhfhY«_bdO\�U`g ¨ W¬[!Uha7WZYetu¦RUh{ 6 f s WM_baRU`\�WM[!dI\!U WZ[!\�W¬jdRgbtuYetu¦RU
fXW=Y s dI\!U ¨ dR[ UXWMf s gbty\!U/dZ� WÃj!_edMYedR[ f`dM[!\!l!fªY«ty[�aÍmwUhm 5 _«WZ[!UM° r�s U¡m¯U`m 5 _«WM[�U/geUh_b¦RUhg 5 dMY s
WMg�WM[�U`{yUhfhYe_edR{ 6 YeU�WM[!\¬WZg�W:geUhj}WM_eWZY«dR_ 5 UhY�¤¢U`U`[�_eUXWZfhYÖWZ[�Yeg�dR[�Y s U�Y�¤¢d$gbty\!Uhg`° q ty_�dR_2j!l!_bU
dXæ 6 aMU`[Ètyg2��U`\�ty[7Y«d¯Y s UÃfXWZY s dO\�U×f s WM[�[!U`{ ¨ WM[!\ s 6 \!_bdRaRUh[Ètyg2��U`\¬tu[�YedwY s UÇWM[�dO\!U�f s WM[�[!U`{Ó°
T 6 \!_bdRaRUh[^\!txØ,l�geU`g�Y s _edRl�a s Y s U'\!txØ,l!gbtydR[ {yW 6 U`_�dM[�Y s U�WM[!dI\!U¡getu\!U/Y«dK¤�WM_e\�gVY s U¡fXWZY«WM{ 6 gkY
� Å B � °

| tyaMl!_eU Å ° Å n Æ WZgetyf¡j�_ety[�f`tyj�{yU/dM� WÍ��l!U`{DfhU`{y{ � Å @ �
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q Y2Y s U'fXW=YÖWM{ 6 gkY2Y s U s 6 \!_edRaMU`[�_eUXWZfhY«g�WMfhf`dR_b\!ty[!aÍYed!n

ÿ³�on P ÿ �Kp Prq � Ê�Å ° Å Ì

]ÑWMf s@s 6 \!_bdRaRUh[Ðm¯dR{yUhf`l!{uU×gbj!{ytxY«g/l!jÚtu[�YedBY�¤�d�j!_bdMY«dM[!g Ê dR_ ÿ � É tudR[!g«Ì�WM[!\ÈY�¤¢d�Uh{yUhfhY«_bdR[!gh°
r�s tug _eU`WMfhYetydR[×tyg�ge{ytua s Y«{ 6 U`[!\!dZY s Uh_em¯tyf ¨Z5 l�Y	Y s U s UXWZY j!_edI\!l!fªY«tydM[×\!l!U¢Y«d/d s mwtuf({udRgegbU`g�WZ[!\
_eU`WMfhYetydR[^_eUhgetygkYÖWM[�f`U×m¯tya s YVmwWMÔMU'Y s UÇWM[!dI\!U s WM{x�§f`Uh{y{éUªæOdMY s U`_bmwtuf Ê geUhUÇU`��l}WZYetydR[ Ê P ° S7P ÌbÌª°
r�s UÍj!_bdMY«dM[!g/m¯tyaR_eWZY«U'Y s _bdRl!a s Y s UÇm¯U`m 5 _«WM[�U ¨ WM[�\�Y s UÇ��_bU`Uh\ÈU`{yUhfhYe_edR[!g�Y«_«WX¦MU`{ Y s _edRl�a s
Y s UwfhdR[!\!l!fªY«tx¦RU$\�tuØl!getudR[Ð{yW 6 U`_ÃWM[!\�WM[�U÷æIY«U`_b[}WM{(f`tu_ef`l�tuY ¨ tu[@Y s U¯��dM_em�dM��\!ty_bU`fhY É fhl!_e_bU`[7Y
U`{uU`fªY«_etuf`txY 6 ° q YÑY s U2fXWZY s dO\�U ¨ Y s U2dXæ 6 aRU`[w\!tuØl!geUhg�Y s _bdRl!a s Y s UV\�tuØl!getudR[:{zW 6 Uh_ ¨ WM[!\¯_eU`WMfhYeg
WZY2Y s UÃf`WZYÖWM{ 6 gbYV{zW 6 Uh_V¤2txY s Y s U�U`{uU`fªY«_edM[!g�WZ[!\^Y s UÃj�_edMYedR[!g2��_edRm�Y s U�U`{yUhfhYe_edR{ 6 YeU¡Y«d:��dR_em
¤�WZY«Uh_`n

Å
Pts � p P ÿ �[p Prq � n ÿ³� s Ê�Å ° P Ì

r�s tug×_eU`WMfhYetydR[@tyg s tua s { 6 U÷æOdMY s Uh_em¯tyf ¨ ged�Y s Uh_eUBtug�W�[!UhY×j!_edI\!l!fªY«tudR[ÐdZ� s UXW=YÇty[@Y s U¯��l!U`{
f`Uh{y{ � PMS � °�®Õ�¢Y s U×Y�¤¢d s WM{u�ÑfhU`{y{	_eU`WMfhYetydR[!g/WM_eUÍfhdRm 5 tu[!U`\ ¨ tuY¡f`WM[ 5 UÍgbU`Uh[@Y s WZY/Y s UÍdK¦RU`_eWM{y{
_eU`WMfhYetydR[ ��dR_2W c ](Î ��l!Uh{Df`Uh{y{½tug�aRtu¦MU`[ 5�6 n

ÿ� p Å
P s �un ÿ³� s Ê�Å ° S Ì

q m¯dR_eU/\�UhYÖWZty{yUh\ \!U`gbf`_btyj�YetydR[ dM��Y s U¡\!tuØU`_bU`[7Y2f`dRm¯j3dR[!U`[7Yeg�dM�	Y s U/��l!Uh{½f`Uh{y{½f`WM[ 5 U/��dRl�[!\
ty[ Y s U'j!_ed=ÒbUhfhY � Å B � °



B

b 9 Y;: ef] Ò v
X 9 Ò ] ]xw[y Å ï ])c g Å _dc Y \ Ï Ñ ]P\ b ]P\�\

_?> ]P\

r�s U 5 WMfÖÔ�aR_edMl![!\Ð��dM_ 5 l!ty{u\!ty[!a�W c _edMYedR[4] æOf s WM[!aMU Î^Uhm 5 _«WZ[!U ÊHc ]¢Î�Ì'��l!Uh{(fhU`{u{(m¯dI\!U`{
¤�WMg�tu[7¦RU`gkY«tua7WZY«Uh\^tu[ Y s U�j!_edèÒbU`fhY � Å B � WMgV\!Uhgef`_bt 5 U`\^UXWM_b{ytyUh_`° r�s tug�Y s UhgetygVtyg 5 WMgeUh\�dR[�Y s W=Y
gbYel!\ 6M¨ gedÍY s U¡��l![�\}WMm¯U`[7YÖWM{ 5 WMfÖÔ�aR_edMl![!\�¤2ty{y{[!dMY 5 U¡\!tygbf`l!gbgeUh\^tu[�\�U`j�Y s�s U`_eUZ°�TVdK¤�Uª¦RU`_ ¨
Y s U`_eU s WZg 5 UhU`[¯gedRm¯U�f s WM[�aRU`g(ty[ÇY s U2WMj!j!_bd7WMf s ¨ gbdÃW/g s dR_kY¢j�_eU`gbU`[7YÖW=Y«tydM[¯dZ�3Y s U2U`��l}WZYetydR[�g
l!gbU`\^¤2tu{y{ 5 U'j!_bU`geUh[7Y«U`\�ty[BY s tyg2f s WMj�YeU`_h°

UzJLI QRO{SXáXe î�ò¬ñ¡ð

®�[ÃY s tygéY s U`getug WVdR[!U É j s WZgeU ¨ Y s _bU`U É \!tym¯U`[�getydM[}WM{ ¨ [�dR[ É tugedMY s U`_bm$WZ{7mwdI\!U`{7tug	j�_eU`gbU`[7Y«Uh\½° r�s tug
m¯dO\!Uh{�l!gbU`g:Y s U�f`dMmwm¯U`_bf`tzWZ{ © |§� j}WMfÖÔ=WMaRU�| {ul!U`[7Y B ° ÅR¨ ¤2tuY s fhl!gbYedRm É \!Uh¦MU`{udRjUh\öl!gbU`_ É
gel 5 _edRlOY«ty[�U`g�Y s W=Y�YÖWMÔZU'WMf`fhdRl![7YVdM�	Y s U¡j s 6 getuf`g�¤ s tyf s | {ul!U`[7Y B ° Å tyg�[!dZY�fXWMj!W 5 {yU¡dZ��° r�s U
Æ l�Ye{yUh_ É ÑdM{ym¯U`_:U`��l}WZYetydR[»tug$l!gbU`\»Y«d�fXWM{uf`l!{yWZY«U�Y s U¬{udOf`WM{Vf`l!_b_eU`[7Y�\!Uh[!getxY 6 WZY 5 dZY s Y s U
fXW=Y s dI\!UÚWM[!\ËWM[�dO\!UZ° q ¦ZWM_btzW 5 {uU�U÷æ�f s WM[!aRU@f`l!_b_eUh[�Y�\!Uh[!getxY 6 \!UhjUh[!\!Uh[�Y^dR[»Y s UÈ{ydIfXWM{
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Y«Uhmwj3U`_eWZY«l�_eU/WZ[!\Bf`dM[!f`Uh[�Ye_«WZYetydR[$dM�D_eU`WMfhY«WM[7Y«g�tug�WZj!j!{ytuU`\½° ®�[Bf`dR[7Ye_«WMgkY�Y«d×mwdRgkY�j�l 5 {ytug s Uh\
m¯dO\!Uh{yg ¨ Y s tyg/m¯dI\!U`{	WMf`fhdRl![7Y«g���dR_/WB\!tugbYe_et 5 l�Y«Uh\¬dK¦RU`_bjdZY«U`[7YetzWM{ WZY�Y s UÇfXW=Y s dI\!tyfÃfXWZY«WM{ 6 gkY
{zW 6 U`_`° r�s tugÇm¯dO\!Uh{�WZ{yged^YÖWMÔZU`gÍty[7YedÈWMf`fhdRl![7YÍY s UBf`dR[7¦MU`fhYetydR[�WM[�\Ù\!tuØl!getudR[�dZ��\�tuØU`_eUh[7Y
gej3U`fhtyUhgÃtu[ÚY s U:f s WM[![�U`{ygÃWMg¡¤¢U`{y{ÑWZg�tu[ÈY s U¯jdM_edRl!g¡aRWMg'\!tuØl!getudR[Ú{zW 6 Uh_ ¨ s U`WZY'Y«_«WZ[!gb��Uh_Ãtu[
Y s UÇgedR{uty\!g/WMg�¤¢U`{y{ WMg�Y s UÍa7WMgbU`g ¨ Uh{yUhfhY«_bdOf s U`m¯tyfXWZ{	_bUXWMfªY«tydM[!g¡WM[!\¬Y s U×Ye_«WM[!gbjdM_bY¡dM�({uty��l!ty\
¤�WZY«Uh_�Y s _edRl�a s Y s Uwm¯U`m 5 _«WM[�UM° r�s UwaRdK¦RUh_e[!tu[!a�tu[!j!l�Y�j}WM_eWMm¯UhY«Uh_Ãtu[@Y s tyg'm¯dO\�U`{�tyg'Y s U
fXW=Y s dI\!tyf s WM{x� É fhU`{y{7j3dMYeU`[7Y«tyWM{7ty[!gkY«U`WM\ÇdM�!Y s U�WX¦MU`_«WZaRU�fhl!_e_bU`[7Y ¨ ¤ s tuf s tyg�l!gbU`\Íty[�mwWM[ 6 dZY s Uh_
m¯dO\!Uh{ygh°

UzJVU Þ á§áBZÈô ý�âBS`î¯íÈá
q g¯WM[ 6 dMY s U`_:m¯dO\�U`{ ¨ Y s tygÍdR[�U^tug 5 WMgeUh\ödR[�geUª¦RUh_«WM{VWMgbgel!m¯j�Y«tudR[!g¯WM[!\�getumwj�{ytu~!fXWZYetydR[!gh°
r�s U�m$WZty[ WMgbgel!m¯j�YetydR[!g2l!gbU`\^ty[BY s tyg2mwdI\!Uh{DWM_eU 5 _etyUªç 6 j!_bU`gbU`[7Y«Uh\¬ty[BY s tyg2geUhfhYetydR[½n

T r�s U¡��l!Uh{Df`Uh{y{DdRj3U`_eWZY«UhgVl�[!\!U`_2gkY«UXWZ\ 6 É gbY«WZY«U�f`dM[!\!tuYetydR[�g

T r�s U¡ç}dK¤0tu[BY s U'f s WZ[![!U`{ug�tug�{zWMm¯ty[!WM_

T �/tu{yl�YeU/gedR{ul�Y«tudR[BY s U`dR_ 6 tyg�l!gbU`\�Y«d:\!UhYeU`_bmwtu[!U/Y s U'gbjUhf`tyUhg�\�tuØl!getudR[

T q {y{½a7WZgeU`gVWM_bU�WMgegbl!mwUh\�Yed 5 U'[!dR[ É f`dMmwj!_bU`gbget 5 {yU¡ty\�UXWM{½aRWMgeUhg

T r�s U'm¯dO\�U`{½j!_bU`gbU`[7Y«Uh\¬tyg2W:dR[!U É j s WZgeU'mwdI\!Uh{

T q {y{}¤�W=Y«U`_�j!_edI\!l!fhU`\ ty[¯Y s U�U`{uU`fhYe_edIf s U`m¯tyf`WM{3_eUXWZfhY«tudR[!g(tyg�WMgegbl!mwUh\BY«d 5 U�ty[$Y s U�a7WZg
j s WMgeU

T r�s U¡m¯U`m 5 _«WM[�U/tyg�WMgegbl!mwUh\ Y«d 5 U���l!{y{ 6 s l!mwtu\!tu~!U`\Bgbd:Y s U/Uh{yU`fªY«_bdR[!tyf�f`dR[!\�l!fhYetu¦ItuY 6
tug�YÖWMÔZU`[^Yed 5 U'f`dM[!gbY«WM[7Y
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T r�s U�m¯U`m 5 _eWM[!U�tyg:fhdR[!getu\!U`_bU`\õtym¯jUh_em¯UXW 5 {uUw��dR_ÍY s U�Y s U�a7WMgbU`g ¨ ged�fh_edRgbg É dè¦MU`_¯dM�
_bUXWMfªYÖWM[7YVa7WMgbU`g2fXWM[ 5 U�[�U`aR{uU`fhYeU`\ � o �

T Ý s m¯tyf s U`WZY«tu[!a^tu[@Y s U 5 tyj3dR{zWZ_¡j!{zWZYeU`gÃWM[!\Ðty[ÚY s U¯a7WMg�\!tuØl!gbtydR[@U`{uU`fhYe_edI\!U`g�tyg�[!U É
aR{uU`fªY«U`\�\!l�U�Yed s tya s f`dM[!\!l!fªY«tu¦ItxY 6 °

T Ý s m¯tyf s UXW=Y«ty[�a×tyg¢[!U`aM{yU`fªY«Uh\Bty[$Y s U�m¯U`m 5 _«WM[�U/WZY¢Y s tug�gbY«WMaRUZ°�T�U`WZY�Y«_eWM[!gk��U`_�tu[$Y s U
m¯U`m 5 _«WM[!U¡tug2WMgegbl!m¯U`\�Y«d:YÖWMÔZU�j�{zWMfhU¡\!l!U'Y«d:f`dR[�\!l!fhYetydR[�dR[�{ 6

T ]�{yUhfhYe_ed É [!U`l�Ye_«WM{utuY 6 j!_eUª¦ZWMty{ug¡ty[!gbty\!UÇY s U:mwUhm 5 _«WZ[!UM° r�s U¯j!_bdMY«dR[ÚfhdR[!f`Uh[7Y«_«W=Y«tydM[Ðtu[
Y s U�mwUhm 5 _eWM[!U�tug�WMgegbl!m¯U`\ÍY«d 5 U�f`dR[�gbYÖWZ[�Y(WZ[!\:U`��l}WM{�Yed/Y s U�fhdR[!fhU`[7Y«_eWZY«tudR[:dM�¿~�æOU`\
gbl!{u��dR[�tyf¡WMfhty\�aR_bdRl!j!g

T r�s U'dK¦RUh_ej3dMY«Uh[7Y«tzWZ{éWZY2Y s U�WM[!dI\!U¡tug2WMgegbl!mwUh\^Yed 5 U'f`dR[�gbYÖWZ[�Y

T | tu_egkY�dR_e\�U`_2Ô�ty[!UªY«tyfhgVWM_eU¡l!gbU`\�Y«d:fXWM{uf`l!{yWZY«U/Y s U'UªæOf s WM[�aRUÃfhl!_e_bU`[7Y�\!U`[!gbtuY 6

T r�s U'a7WZgV\�tuØl!getudR[ {zW 6 Uh_2tyg2WMgbgel!m¯U`\�Y«d 5 U s dMmwdRaMU`[!UhdRl!g2WM[!\�tygbdMY«_bdRj!tuf
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UzJ]\ e î�ò¬ñ¡ðXð�S`í¬ó a��zZ¬ä�âPS`î¯íÈá
�u���H��� �  ,�&- � � ÿj���%& 

© |§�öfhdO\�U`g§WZ_eU(gbY«_bl!fhYel!_eUh\:WM_edMl![!\×[�l!m¯U`_btyf`WM{IWM{yaRdM_etuY s m¯g½Y s WZY	l!gbU�j s 6 getufXWM{If`dR[�geU`_k¦ZWZY«tudR[
{zWX¤2gÇYed@gbdR{u¦MU Y s U ç}l!tu\ëj!_ed 5 {yU`m¯g`°�®�[ëY s tygÍgbU`fªY«tydM[�Y s U U`��l}WZYetydR[�g¯_bU`{yWZY«Uh\ëYedÈY s UBç}dK¤
f s WM[�[!U`{ugVtu[ Y s U¡��l!Uh{Df`U`{u{éWM_eU¡j�_eU`gbU`[7Y«Uh\½n

��n�u�k�x|u��^x�kÚ�

r�s U'Y s _bU`U É \!tumwUh[!getudR[}WM{gbY«U`WM\ 6 gkYÖWZYeU�fhdR[7Y«tu[Il�tuY 6 Uh��l}WZY«tudR[�tyg�aRtx¦RU`[ 576 � P o �� Ê 5�% Ì� ) p � Ê 5�' Ì� * p � Ê 5�( Ì��� É Q Ê P ° Å Ì

¤ s Uh_eU 5 tug�Y s U×\!Uh[!getxY 6 WM[�\ % ¨ ' WM[!\ ( WM_bUÃY s UÃ¦MU`{ydIf`txY«tuU`gVty[^Y s U ) ¨ * WM[!\ � \!tu_eUhfhY«tudR[ ¨
_eUhgej3U`fªY«tu¦MU`{ 6 ° r�s U�\!U`[!gbtuY 6 dM�	UXWZf s gbjUhf`tyU'tug�fXWM{uf`l!{yWZY«Uh\�l�gety[�a:Y s U¡��dR{y{udK¤2ty[!aÇ_bU`{yWZY«tudR[½n

5 ò É � ç 2 � � ò� Ì Ê P ° P Ì

ty[w¤ s tyf s � ç 2 tug�W×fhdR[!gbY«WM[7YVWM[!\ tug�U`��l}WZ{,Y«dÇY s U¡WM[!dI\!U/dM_¢Y s U¡fXWZY s dO\�U/getu\!U/j!_bU`gegbl!_eUZ°d� ò
tyg�Y s U'mwdM{yU`fhl!{zWZ_¢¤¢U`tya s Y ¨(Ì tyg�Y s U¡Y«Uhmwj3U`_eWZY«l!_bU'WM[!\�� tug�Y s U'l![!tx¦RUh_eg«WZ{Da7WMg2f`dR[�gbYÖWZ[�Y`°

r�s U�\!U`[!gbtuY 6 dZ�	Y s U'mwt æOYel!_eU¡tug�fXWM{uf`l!{yWZY«Uh\�l!getu[!a � Å��t� n

5 É Å� ò����� � Ê P ° S Ì

¤ s Uh_eU * ò tyg�Y s U'm$WZgeg���_«WMfªY«tudR[ dM�	gej3U`f`tuU å °
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�Æs´�Mxzilm=����k�n�¹�iVv
r�s U'ç}dK¤ ~}Uh{y\�fXWZ[ 5 U'fXWM{uf`l!{yWZY«Uh\�l�gety[�a¯Y s U'gbY«U`WM\ 6 gkYÖWZYeUÃ£�WX¦OtuU`_ É vIYedRÔMUhgVUh��l}WZY«tudR[!g�¤2tuY s
ty[7YeU`_e[!WM{½gedMl!_efhU�YeU`_em¯g � P @ � � P o � n

5�% � %� ) p 5�' � %� * p 5�( � %��� É � � �� ) p 5�þ�� p 0�� � � %� ) � p � � %� * � p � � %�t� ��� p ! �5�% � '� ) p 5�' � '� * p 5�( � '�t� É � � �� * p 5�þ � p 0�� � � '� ) � p � � '� * � p � � '��� ��� p ! � Ê P °úo7Ì

5�% � (� ) p 5�' � (� * p 5�( � (��� É � � ���� p 5�þr  p 0 � � � (� ) � p � � (� * � p � � (��� �¡� p ! �
¤ s Uh_eU � tyg¢Y s U/j�_eU`gbgel!_bU�WMg�W×��l![!fªY«tudR[BdM� ) ¨ * WM[!\ � \!tu_eUhfhY«tudR[ ¨ þ tyg�Y s U/aR_eWK¦ItxY 6R¨ 0 tug�Y s U
\ 6 [}WMm¯tyf/¦Itugef`dMgetuY 6 WM[!\ ! tyg�Y s U'gedRl�_ef`U�dM�	mwdMmwUh[�Yel!m�j3U`_2l![�tuY�¦MdR{yl!m¯U¡j3U`_2l![!txY�Y«tym¯UM°

q2m�s	u&v���n�m�k�i£¢��Ms�k�xzn�u^v
r�s U�gbYeUXWM\ 6 gbYÖW=Y«U¡Y«_eWM[!gej3dR_kY�Uh��l}WZY«tudR[ YÖWMÔZU`g2Y s U¡��dR{u{ydK¤2ty[�aÇaRU`[�U`_«WZ{½��dR_em � Å��t� n

¤ �IÊ 5 � * ò Ì É}� ¤ � � ò p !�ò Ê P ° @ Ì
¤ s Uh_eU * ò tyg�Y s UÃmwWMgeg���_eWMfhYetydR[�dM�	gej3U`fhtyU åe¨ � ò tyg�Y s U�\�tuØl!getx¦RU�m$WMgbg�ç}lOæ�¦RUhfhYedR_�WZ[!\ !�ò tug
WÍgedRl�_ef`U'Y«Uh_em�°

Î^l!{xY«tyfhdRm¯jdR[�U`[7Y�UªØ,UhfhY«gVWM_bU¡l!gel!WM{y{ 6 fhdR[!gbty\!Uh_eU`\�Y«d 5 U/gbm$WM{u{,tu[B\!ty{ul�Y«U�gedR{ul�Y«tudR[!g�WZ[!\
ty[ÙgbdR{ylOY«tydM[!g×¤ s Uh_eU Y s U gbjUhf`tuU`g¯WM_eU dZ��gbtym¯ty{zWZ_�gbt �hU�WM[!\ë[}WZYel!_eU � P B � � P D � °�®�[ëdR_b\!U`_ÇYed
WMfhf`dRl![7Y���dR_�Y s U�Y«dR_kY«l!dRgbtuY 6 tu[�Y s U×j3dR_bdRl!gVmwUh\!tzWÍty[�Y s U�U`{uU`fªY«_edI\!Uhg ¨ Y s U�\!ty{ul�Y«U'\!txØ,l�getydM[
m¯dO\!Uh{ s WM\õYed 5 U^l�geU`\,° ®�[»|	{yl!Uh[�Y¯Y s U`_eU^tyg¯[!d�gkY«_eWMtya s Y:��dR_k¤�WM_b\ö¤�W 6 dM��YÖWMÔ�ty[�a�ty[7Yed
WMfhf`dRl![7Y2Y s U'YedR_bYel!dRgbtuY 6 ¤ s Uh[�Y s UÃÎ�W=æI¤¢U`{y{ É vIYeUh�HWM[�U`��l}W=Y«tydM[!gVWM_eU'WMj�j!{ytuU`\½°
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r�s U�\!tuØl!getx¦RU¡mwWMgeg�ç}lIæ ¦RUhfhY«dM_ � ò f`WM[ 5 U¡¤2_etxYeY«Uh[�WMg � Å���� � Å B � n
� ò É}�{¥ ��¦§

ó©¨ ¦ 5 ÷ òCó ¤ * ó Ê P ° B Ì

¤ s Uh_eUE÷ òCó tyg�Y s U 5 ty[}WM_ 6 É \!txØ,l!gbtydR[@f`dIUhÛ¯fhtyU`[7Y`°@vOU`UB_bUh��Uh_eU`[�f`U � Å B � ��dR_×W^mwdR_bU$\!UªYÖWMtu{yUh\
\!Uhgef`_btyj�YetydR[�dM�	\!txØ,l!gbtydR[,°

r�s U 5 ty[}WZ_ 6 \�tuØl!getudR['f`dIUhÛ¯f`tuU`[7Y«g�WM_bU(\�U`j3U`[!\!Uh[7Y§dR[¡Y«Uhmwj3U`_eWZY«l�_eU(WM[!\'j!_bU`gegbl!_eUZ° r�s U 6
fXWZ[ 5 U'fXWM{uf`l!{yWZY«Uh\�WMf`fhdR_e\!tu[!aÍY«dÍY s U�Uhmwj�ty_etufXWM{_eUh{zWZYetydR[ � P B � n

÷ òCó É Ì ¦$ª «�¬ Ê�Å�× � ò p Å�× � ó Ì ¦�� ��u� Ê � & Ü�& ò Ì ¦�� ö p Ê � & Ü�& ó Ì ¦�� ö � � �7Å Q � ö Ê P ° D Ì

¤ s Uh_eU�÷ ò ó tyg�Y s U 5 ty[}WM_ 6 \!txØ,l�getydM[�fhdOUªÛ¯f`tyUh[7Y ¨	Ì tug�Y s U'Y«Uhmwj3U`_eWZY«l!_bU¡ty[®¡U`{x¦Otu[ ¨ � tyg�Y s U
j!_bU`gegbl!_eU�ty[wWZY«m¯dRgbj s U`_bU`g ¨ � ò tyg�Y s U�m¯dR{uU`f`l�{zWM_ ¤¢U`tua s Y�dZ�½gej3U`fhtyUhg°¯ WM[!\°Ü�& ò tyg�Y s U�W=Y«dRm¯tyf
\!txØ,l!gbtydR[B¦MdR{yl�mwUZ° r�s U�¦ZWM{ul!U`g���dM_ � Ü�& ò tyg�aMtu¦RUh[ 576 © l!gbge{uU`_ � P B � °
¿uMilmt�	�Ái£¢��Ms�k�xzn�u
r�s UwU`[!Uh_ea 6 Uh�Il!WZY«tudR[�tug�\�U`_etx¦RUh\Ð��_edMm Y s U:~}_egkY×{yWX¤ dM��Y s U`_bmwdI\ 6 [}WMm¯tyfhg ¨ ¤ s tuf s gbY«WZY«Uhg
Y s WZY�Y s U�_eWZY«UVdM�éf s WM[�aRU�tu[$U`[�U`_ea 6 dM�DWÃç}l!tu\$j}WM_kY«tuf`{yU2Uh�Il!WM{yg�Y s U�gbl!m�dM�DY s U�_«W=Y«UVdM� s UXW=Y
Y«_eWM[!gk��U`_eUh\BY«dÇY s U�ç}l!tu\Bj}WM_kY«tuf`{yU�WM[!\BY s U/_eWZY«U�dM�D¤�dM_eÔ¯\!dR[!U/dM[BY s U/j!WM_bYetyf`{uUM° r�s U¡gbYeUXWM\ 6
gbY«WZY«U'Uh[!U`_ba 6 U`��l}WZYetydR[�f`WM[ 5 U'UªæOj!_bU`gegbU`\ÈWZg � Å���� n

¤ �IÊ � Ê 5 ù p � ÌbÌ É ¤ � � Þ�ßÚß±¤ Ì²� § ó � ó³� ó p Ê 7 Þ$ßÚß � �	Ì � p !µ´ Ê P ° F Ì

¤ s Uh_eU � Þ�ßÚßÃtyg�Y s U�UhØU`fhYetu¦MUÃfhdR[!\!l!fªY«tx¦OtxY 6R¨ WM[�\ � ó tug�Y s U'\!txØ,l�getydM[�ç!lOæ�dM�	gej3U`f`tuU`g§ÒVWM[�\ �
tyg�Y s U�Uh[7Y s WM{uj 6R¨ 7 Þ$ßÚß�tug�Y s UVUhØU`fªY«tu¦MU�gkY«_eUhgeg�YeU`[!gbdR_(m$WZYe_et æ:WM[!\ !µ´ tug(Y s U�gbdRl!_bf`U�YeU`_bm jUh_
l![!txY	¦MdR{yl�mwU(jUh_ l![�tuY�Y«tym¯UM°	T�dK¤¢Uh¦MU`_ ¨ Y s U�\!tugegbtyj}WZYetydR[�U`[�U`_ea 6 ¤2tu{y{ 5 U¢¦RUh_ 6 {ydK¤Ùtu[ÃY s U���l!U`{
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f`Uh{y{§\�l!UÇY«d {udè¤)¦RUh{ydIf`txY 6 {yWMmwtu[}WM_2ç}dK¤ WM[�\ÈfXWM[ 5 UÍdRmwtxYeYeU`\¬��_edMm Y s UÍU`[!Uh_ea 6 U`��l}WZYetydR[½°
r�s U¯~}_egkY×Y s _eU`U¯Y«Uh_em¯g×dR[@Y s Uw_etya s Y É�s WZ[!\Ðgbty\!UwdM��Uh�Il!WZY«tudR[ Ê P ° F Ì'_bU`j!_bU`geUh[7YÇY s UwU`[!Uh_ea 6
Y«_eWM[!gk��U`_2\!l!U¡Y«d:fhdR[!\!l!fªY«tudR[ ¨ gej3U`fhtyUhg�\!txØ,l�getydM[ ¨ WM[�\�¦Itygbf`dRl�gV\�tygegbtyj}W=Y«tydM[ ¨ _bU`gej3U`fªY«tx¦RU`{ 6 °

�u���H�$� ¶ ÿ�3.� "$·³
�3("O���5 kÿ¹¸�%&�	3
r�s Uwa7WMg�\!tuØl!getudR[@{zW 6 Uh_eg Ê WM{ygbd^f`WM{y{uU`\ÚY s U¯a7WMgÃ\!tuØl!gbtydR[@U`{uU`fhYe_edI\!U`g�dR_�dR[!{ 6 U`{yUhfhYe_edI\!U`g«Ì
f`dM[!getugbY«gwdM�/f`WM_ 5 dR[õf`{ydZY s dM_¯f`WM_ 5 dR[�~ 5 _eU^j}WMj3U`_wWM[!\õfXWM[ 5 U�f`dR[!gbty\!Uh_eUh\»WMgwWÐj3dR_edRl�g
m¯U`\!tyW�° r�s UVa7WMgÑ\!txØ,l�getydM[¯{yW 6 U`_(geUh_b¦MU`g�WZg�W'f`l!_b_eUh[�Y¢f`dM{y{yUhfhYedR_§Y s W=Y¢fhdR[![!UhfhYeg¢Y s U�_bUXWMfªY«tydM[
�`dM[!U¯¤2txY s Y s U 5 tujdM{zWM_/j�{zWZYeU`g`° q Y'Y s U¯g«WMm¯UÍY«tumwUÍtxY'\!tygkY«_et 5 l�YeU`g¡Y s U¯_eU`WMfhY«WM[7Y�a7WMgeUhg�Yed
Y s U$fXW=YÖWM{ 6 gkYÇ{yW 6 U`_h° r�s UwU`��l}WZYetydR[�gÃY s WZYÇaRdK¦MU`_e[ÐY s Uwa7WMgÃYe_«WM[�gej3dR_bY×j s U`[�dRmwUh[}W�tu[ÐY s U
\!txØ,l!gbtydR[ {yW 6 U`_VWM_bU'getym¯ty{yWM_ÑY«dÍY s U'Uh�Il!WZY«tudR[!g2l!geUh\�tu[�Y s U'f s WM[![�U`{ygh°

| tyaMl!_eU P ° Å g s dK¤2gÃW�gbf s U`mwWZYetyf:\!_«WX¤2tu[!a�dM�¢Y s U:fXWZY s dI\!U:gety\�U¯dZ�¢Y s UÍ��l!U`{�fhU`{y{�m¯dI\!U`{
� Å B � ° r�s UB~}aMl!_eU�g s dè¤2g¯WÈf`_bdRgeg É gbU`fhYetydR[ëdM�2Y s U aRU`dMmwUªY«_ 6M¨ ¤2tuY s WM_b_edK¤2gÍty[�\!tyf`WZY«tu[!a�Y s U
Y«_eWM[!gbjdR_kY2dM�	_eUXWZfhYÖWZ[�Yeg ¨ U`{uU`fªY«_edM[!gVWM[!\�j!_edI\!l!fªY«g`°

| tyaRl�_eU P ° Å n(vOf s Uhm$W=Y«tyf¡\�_«WX¤2ty[!a¯dM��Y s U'f`WZY s dI\!tuf¡gety\�U¡dM�	Y s U�| © m¯dO\!Uh{
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��n�u�k�x|u��^x�kÚ�áx|u.��n�mtn��&v�wfiV�&xzs

r�s U�m$WZgeg�f`dM[!geUh_b¦ZWZY«tudR[�U`��l}WZYetydR[ ��dR_2WÍj3dR_edRl�gVm¯U`\�tzWÇfXWZ[ 5 U'UªæOj!_eUhgegbU`\ÈWMghn

¤ �IÊ 5�, ��Ì É ! � Ê P ° � Ì

ty[ ¤ s tuf s , tyg�Y s U�j3dR_bdRgetxY 6 WM[!\ ! � tugVW:mwWMgbg�gedRl!_bf`UZ°

�©n�wyiLu�k��&w i£¢��Ms�k�xzn�uÀx|u.��n�mtn��&v�wfiV�&xzs
| {ul!U`[7Y B ° Q WMj�j!{ytuU`g�W�gbl!j3U`_b~!f`tzWZ{'¦MU`{udOfhtuY 6 tu[!getu\!UÈY s U@jdM_edRl!g�m¯U`\!tul!m ¨�5 WMgbU`\ dM[ Y s U
¦RdM{yl!m¯UhYe_etyf�ç}dK¤Ù_eWZY«UZ° r�s tug	gbl!j3U`_b~!f`tzWZ{�¦MU`{udOfhtuY 6 ¤�WMg WZ{ygedVl!gbU`\×Yed�U`[�gel!_bU�f`dM[�Yety[�l!txY 6 dM�!Y s U
¦RUh{ydIf`txY 6 ¦MU`fªY«dR_bgÑWMf`_bdRgeg Y s U�j3dR_edMl!g§m¯U`\!tul!m.ty[7Y«Uh_b�HWMfhUM°§|}dR_�m¯dR_eU�WMf`fhl!_«WZYeU�getumÇl!{yWZY«tudR[!gédM�
j3dR_edRl�g§mwUh\!tzWVç}dK¤2g ¨ tuY 5 Uhf`dRm¯U`g [!U`fhU`gegeWM_ 6 Yed/gedM{u¦RU���dM_	Y s U�j s 6 getyf`WM{�¦MU`{ydIf`txY 6 Y s _edMl!a s dRlOY
Y s UÃç}dK¤ É ~!U`{y\ ¨ _eWZY s U`_2Y s WM[^Y s U�gel!j3U`_k~}f`tyWM{é¦RU`{udOfhtuY 6 °2| {yl!Uh[7Y B ° Å aRtu¦MU`g�Y s U�jdRgbget 5 ty{utuY 6 Yed
gedM{u¦RUÑY s U¢Y«_eWM[!gbjdR_kY�U`��l}WZYetydR[Ãty['Y s U(jdM_edRl!g�m¯U`\!tyWVl!gbty[!a2Y s U¢j s 6 getufXWM{�¦RUh{ydIf`txY 6 °§TVdK¤�Uª¦RU`_ ¨
Y s U(tu[!{yUªYDmwWMgegDç}dK¤4tugDfXWM{uf`l!{yWZY«Uh\¡��_edRm Y s UÑgel!j3U`_k~}f`tyWM{R¦RUh{ydIf`txY 6 WM[!\'Y s U`_eUª��dR_eU�Y s UÑj!_eUhgegel�_eU
\!_bdRjëWMf`_bdRgegÍY s UBj3dR_edRl�gÍmwUh\!tzW^¤2tu{y{ 5 UBY s UBgeWMmwUB¤ s UhY s U`_ÇY s U j s 6 gbtyf`WM{�dR_Çgbl!jUh_b~}fhtzWM{
¦RUh{ydIf`txY 6 ��dR_bmÇl!{zW=Y«tydM[Btyg�l!gbU`\ � Å��t� °

r�s U@jdR_bdRl!g�m¯U`\!tyWëm¯dI\!U`{/tu[Ë| {yl!Uh[7Y^tug�U`gegbU`[7Y«tyWM{y{ 6 [!dZY s tu[!aëmwdR_bUÈY s WM[ WM[ËUªæIY«_eW
m¯dRmwUh[7Y«l!m gbty[!ÔBYeU`_bm WM\!\!Uh\^Y«d¯Y s U�gbY«WM[!\}WZ_e\^ç!l!ty\�ç}dK¤0U`��l}W=Y«tydM[ Ê gbU`UÃU`��l}WZYetydR[!g Ê P ° @ Ì
� Å��G� Ìª° r�s U�gedRl�_ef`U¡YeU`_em�f`dR[!gbtygkY�dZ�	Y�¤¢dw{udRgeg�YeU`_em¯g ¨ ¦OtugefhdRl!g�WM[!\�ty[!Uh_bY«tyWM{ên

!�ò Éº� � ö§
ó©¨ ¦ ÷ òCó 0µ' ó p ö§

ó©¨ ¦ ñ2òCó ÅP 5�' ó ' ó � Ê P ° Å Q Ì

¤ s Uh_eU !�ò tyg�Y s U¡gedRl�_ef`U¡YeU`_em ��dR_�Y s U¡mwdRm¯U`[7Yel!m�Uh�Il!WZY«tudR[�ty[BY s U�æ ¨!6 dR_��¡\!tu_eU`fªY«tudR[ ¨ ñ
tyg�Y s U�tu[!U`_kY«tyWM{}_eUhgetygkYÖWM[�f`U2�HWMfhYedR_Ñm$WZYe_et æ¯WM[!\�÷ tug¢W'mwWZY«_btxæ:fhdR[7YÖWMtu[!ty[!a¡Y s U�tu[7¦RU`_bgeU�dM�½Y s U
j3U`_em¯UXW 5 ty{utuY 6R¨ + °Ñ£�dMYeU�Y s W=Y�Y s U/tu[!U`_kY«tyWM{{udRgeg�tyg�dR[�{ 6 getyaM[!tu~}f`WM[7Y���dR_ s tya s ç!dè¤Ë¦RUh{ydIf`txY«tyUhg ¨
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WM[!\�tygV[!dMY�l!geUh\Èty[^Y s tyg�mwdI\!Uh{ê° r�s UÃmwdRm¯U`[7Yel!m gety[�Ô aRtu¦MU`g¡W¯j!_eUhgegel�_eUÇaR_eWM\!tuU`[7Y/tu[^Y s U
j3dR_edRl�g�_bU`aRtudR[½° r�s U×gbYeUXWM\ 6 gkYÖWZYeUÃm¯dRm¯U`[7Y«l�m U`��l}WZYetydR[�ty[�Y s UÃjdM_edRl!g2m¯U`\!tyW¯l�gety[�awY s U
j s 6 getufXWM{½¦MU`{ydIf`txY 6 ��dR_bmÇl!{zW=Y«tydM[BfXWM[ Y s U`[ 5 U/¤2_btuYeYeU`[^WMg � Å=�t� � P o � n

¤ �IÊ ,t5 ��� Ì É}� , ¤�� p ¤ , 7 � 0+ � p ! �'ç�� Ê P ° ÅRÅ Ì

¤ s Uh_eU 7 tug�¦ItygefhdRl!g2gbYe_eUhgeg2Y«U`[�gedR_Vm$W=Y«_et æ WZ[!\ ! �'ç�� tug2WÍmwdRm¯U`[7Yel!m gedMl!_efhUM°

q2m�s	u&v���n�m�k�i£¢��Ms�k�xzn�u4x�u ��n�m�n��&v�wyiL�&x|s
r�s U�gbYeUXWM\ 6 gbYÖW=Y«U'gej3U`fhtyU`g2Y«_eWM[!gbjdR_kY2U`��l}WZYetydR[�ty[ j3dR_bdRl!g2mwUh\!tzW 5 U`fhdRm¯U`g`n

¤ �IÊ 5�, � * ò Ì � ¤ �IÊ 5�, ÷ ò ò ¤ * ò Ì É ¤ �IÊ 5�, ÷ òCó ¤ * ò Ì p !�ò Ê P ° Å P Ì

r�s Uw\!tuØl!getudR[Úf`dIUhÛ¯f`tuU`[7Y�¤2ty{y{ 5 UwWZØU`fhYeU`\�¤ s U`[ÐY s U¯\!tuØl!getudR[ÚYÖWMÔZU`g×j�{zWMfhU¯tu[�W�j3dR_edRl�g
m¯U`\!tyW�° ®�[wdR_e\!Uh_(YedÃY«WMÔMU�WMf`fhdRl![7Y�dZ�,Y s U/WM\!\�tuY«tudR[}WM{�\!_«WMa 576 Y s UVty_b_eU`aMl!{zWM_�g s WMj3U/WM[�\wY s U
WMfªY«l}WM{{yUh[!aMY s dM�éY s U/j3dR_bU`g�tu[Bf`dRm¯j}WM_btygbdR[$¤2tuY s W 5 l![�\!{yU/dZ�égbY«_eWMtya s Y�j}WM_«WZ{y{yUh{¿fXWMj!tu{y{yWM_etuU`g
¤2tuY s f`dR[!gkYÖWM[7Y�\!tzWZmwUªY«U`_ ¨ WÍUhØU`fªY«tx¦RU�\!tuØl!getudR[�f`dIUhÛ¯f`tuU`[7Y�÷ Þ$ßÚß tyg�tu[�Ye_edI\!l!fhU`\ � P F � � P B � n

÷ Þ�ßÚßòCó É , ÷ òCó032 Ê P ° Å S Ì

¤ s Uh_eU�÷ òCó tyg�Y s U¡\!txØ,l!gbtydR[�fhdOUªÛwfhtyUh[�Y ¨ , tug�Y s U'a7WZg É j s WMgeU'j3dR_edMgetuY 6 WM[!\ 032 tyg�Y s U¡Y«dR_kY«l É
dRgbtuY 6 �HWMfªY«dR_h° r�s U�YedR_bYel!dRgetxY 6 �HWMfhYedR_�fXWZ[ 5 U�\�tu¦Ity\!Uh\^tu[7Y«dwWÍ�HWZfhY«dM_2Y s WZY�WMfhf`dRl![7Yeg���dR_�Y s U
WMfªY«l}WM{D{uU`[!aZY s dM��Y s U'f s WM[�[!U`{ 0¼» ¨ WM[!\^WÍg s WZjU¡�HWMfªY«dR_ 0¼½ ¨éÊ 032 É 0¼»£0 �½ Ì � P F � °
¿uMilmt�	�Ái£¢��Ms�k�xzn�u4x|u ��n�m�n��^v�wyiL�^xzs
®�[ÃY s U(jdR_bdRl!g�mwUh\!tzW�Uh�Il!WZY«tudR[ Ê P ° F ÌDtugél!geUh\×Y«d�fXWM{uf`l!{yWZY«U§Y s U¢Uh[!U`_ba 6 Y«_eWM[!gej3dR_kYX°§TVdK¤�Uª¦RU`_ ¨
ù tyg�l!gbU`\^WMg�Y s U¡YedMYÖWM{ç}l!ty\�Uh[!U`_ba 6 °
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®�[Ë| {yl!Uh[7Y$Y s UÈUhØU`fhYetu¦MU¬Y s Uh_emwWM{�fhdR[!\!l�fhY«tx¦ItuY 6R¨D� Þ$ßÚß ¨ tygBf`WM{yfhl!{zW=Y«U`\ÏWMg$Y s U¬¦RdR{ul!mwU
WX¦RUh_«WMaRU¢dM��Y s U¢ç!l!ty\�f`dR[�\!l!fhYetu¦ItuY 6 WZ[!\ÃY s U�gbdR{ytu\�fhdR[!\!l�fhY«tx¦ItuY 6wÊ WZgegel�mwtu[!aVY s U`_bmwdI\ 6 [}WMm¯tyf
U`��l!tu{yt 5 _etul!mBÌ � Å��G� n � Þ�ßÛß É , � ß p ÊkÅ�� , Ì ��¾ Ê P ° Å o�Ì

¤ s Uh_eU � ß¯tyg/Y s UÍY s Uh_emwWM{�f`dR[�\!l!fhYetu¦ItuY 6 ty[ÈY s UÍç}l�ty\@j s WMgbUwWZ[!\ ��¾ tug/Y s U:gedM{yty\Úm¯U`\!tul!m
Y s U`_emwWM{½fhdR[!\!l�fhY«tx¦ItuY 6 °

��n	k�iLu�k�xzs	{

r�s UVjdZY«U`[7YetzWM{O\!tygkY«_et 5 l�YetydR[Ítu[:Y s U2a7WMg�\!txØ,l�getydM[¯{yW 6 U`_�f`WM[ 5 U2fXWZ{yf`l�{zWZYeU`\ 576 WMj!j!{ 6 ty[!a¡Y s U
aRUh[!U`_btyf¡Y«_eWM[!gej3dR_kY2U`��l}WZYetydR[ ¤2tuY s dRl�Y�Y s U'f`dR[7¦MU`fhYetu¦MUÃY«Uh_em¯g`°

� ¤ �IÊ 6 ¤ 8 Ì É !µ¿ Ê P ° Å @ Ì

¤ s Uh_eU 6 tyg�Y s UÍU`{uU`fªY«_edM[!tyfÇfhdR[!\!l�fhY«tx¦ItuY 6 ° r�s UÍgbdRl!_efhUÍY«U`_bm ¨ !µ¿ ¨ tyg/tug/U`��l}WM{	Y«dBY s UÍ{ydIfXWM{
f`l�_e_eUh[7Y�j!_bdO\�l!fhYetydR[»¤ s tuf s tug aRtu¦MU`[Ëty[ U`��l}WZYetydR[ Ê P ° Å�� Ìª° 8 tygBY s U@jdMYeU`[7Y«tyWM{¡WZY�U`WMf s
{ydIfXW=Y«tydM[½°

�u���H��� À ÿ'��ÿj $¸�3l�! �ÿÁ¸�%M�
®�[:dR_e\�U`_§Y«d'Uh[ s WM[!fhU�Y s U�Uh{yU`fªY«_bdOf s UhmwtufXWM{O_eU`WMfhYetydR[Í_eWZY«Uhg ¨ W¡fXWZY«WM{ 6 gbY§tyg�[!UhU`\!Uh\½° c {zWZYety[�l!m
j}WM_kY«tuf`{yUhg2WM_eU¡l�gel}WM{u{ 6 l!geUh\¬WMgVWÍfXWZY«WM{ 6 gkY ¨!5 dMY s WZY�Y s U�WM[!dI\!U'WM[!\^WZY�Y s U�f`WZY s dO\!UZ°

�©s	v=v�v�n��&mt��iLv³s	u^�Ív=x|uM¹+v

r�s UÈUh{yU`fªY«_bdOf s UhmwtufXWM{ s WM{x� É f`Uh{y{V_eU`WMfhYetydR[!g$ty[ÏY s U¬��l!U`{�f`U`{u{¡WM_bU¬aRtu¦MU`[ ty[öU`��l}WZYetydR[ Ê�Å ° Å Ì
WM[!\ ÊkÅ ° P Ìª° Æ WZgeU`\ÙdM[ÐY s U`geU$U`��l}WZYetydR[!g�Y s U${ydIfXWM{�gbty[!Ô�gÇWZ[!\4gedMl!_efhU`gÍdM��Y s U$gbjUhf`tuU`gÇf`WM[
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5 Uw\!UªY«Uh_em¯ty[!Uh\½° r�s U${ydIfXWZ{ ¦RdR{ul!m¯UhY«_btyfÍgbty[!ÔÚWM[�\ÐgbdRl!_efhUwYeU`_em¯g¡��dR_¡Y s U¯U`{uU`fªY«_edIf s UhmwtufXWM{
_eU`WMfhYetydR[�gÃf`WM[ 5 U$aRtx¦RU`[4WMg×W���l![!fhYetydR[ÐdM��Y s U${udOf`WM{�f`l!_b_eUh[�Y×\!U`[�getuY 6M¨ ¯ � ÅRÅ�� °E< s U`[4Y s U
f`l�_e_eUh[7Y�\!Uh[!getxY 6 tyg�aMtu¦RUh[^j3U`_2l![�tuY�¦RdM{yl!m¯U ¨ Y s U s 6 \�_edRaRUh[�gbty[!Ô¯Y«U`_bm 5 U`f`dMmwUhg`n

!¼Â�Ã ÉÄ� � Â ÃP ü å � � þ ×�ø���Ù ö � Ê P ° Å B Ì

¤ s Uh_eUÅ� ÂµÃ tyg�Y s U'mwdR{yWM_�mwWMgbg�dM� s 6 \!_edMaRU`[^WM[!\Æü tyg2|¿WM_eWM\}W 6 ùúg2fhdR[!gbY«WM[7YX°

r�s U�dKæ 6 aRUh[�getu[!ÔwYeU`_bm 5 Uhf`dRm¯U`ghn

!¼Æ3Ã ÉÄ� � Æ Ão´ü å � � þ ×�øH��Ù ö � Ê P ° Å D Ì

¤ s Uh_eUÅ� Æ3Ã tyg�Y s U'mwdR{yWM_�mwWMgbgVdZ� dXæ 6 aRU`[½°
r�s U'¤�WZYeU`_2gedMl!_efhU�YeU`_em 5 Uhf`dRm¯U`ghn

!¼Â Ã Æ É � Â Ã Æ
P ü å � � þ ×�øH��Ù ö � Ê P ° Å F Ì

¤ s Uh_eUÇ� Â Ã Æ tyg�Y s U¡m¯dR{zWM_¢m$WZgeg2dM�é¤�W=Y«U`_h°Ñ®�[�Y s tyg�dR[�U É j s WMgeU'm¯dO\�U`{ ¨ tuY2tug�WMgbgel!m¯U`\�Y s W=Y
WM{u{(Y s UB¤�W=Y«U`_:j!_bdO\�l!f`Uh\�tugÇty[4¦ZWMj3dRl!_Ã��dR_em�° r�s U gedRl�_ef`U YeU`_em¯gÇj!_bU`gbU`[7Y«Uh\ö[!UhU`\ëY«d 5 U
WM\!\�U`\�Y«d 5 dZY s Y s U'f`dM[�Yety[�l!txY 6 U`��l}W=Y«tydM[�WM[�\�Y s U¡Y«_eWM[!gej3dR_kY�Uh��l}WZY«tudR[½°

�;�&m�m�iLu�k���s	{|�´�^{zs�k�xzn�u^v

Æ dMY s WZY Y s U�fXW=Y s dI\!U�WM[�\ÇY s U�WZ[!dO\�U ¨ Y s U�f`l!_b_eUh[�YÑ\�U`[!gbtuY 6 tug f`WM{yfhl!{zWZYeU`\Çl�gety[�a/Y s U Æ l�Y«{uU`_ É
ÑdR{umwUh_�U`��l}WZYetydR[ � P �G� n

å^É!å �Èp å � ÉÍå��¼É q )�� � È � ü -� Ì � � q )�� � � Ê�Å`� È Ì � ü -� Ì �tÊ Ê P ° Å�� Ì
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¤ s Uh_eU å�� tug:Y s U�UªæOf s WM[!aMU�f`l�_e_eUh[7YB\!Uh[!getxY 6R¨ � tygÍY s U^[�l!m 5 Uh_wdM��U`{uU`fhYe_edR[�gwj3U`_¯mwdM{�dM�
_eU`WMfhY«WM[7Y ¨ - tug�Y s U${udOf`WM{�dK¦RU`_bjdZY«U`[7YetzWM{¢WM[!\�� tyg'Y s Uwl![!tu¦MU`_bg«WM{¢a7WMg�f`dR[!gkYÖWM[7Y`° È tugÃY s U
WMg 6 m¯m¯UhY«_ 6 j}WM_eWMmwUªY«Uh_ ¨ ¤ s tuf s tyg2UªæOj3U`_btym¯U`[7YÖWM{u{ 6 ��dRl![!\�Y«d$l�gel}WM{u{ 6 5 U 5 UªY�¤�UhU`[ Q °poBWZ[!\
Q ° BS� P �t� °

r�s U`_bU/tyg�WÃfhdR[!gbY«WM[7Y�ç}dK¤ dM�éUh{yU`fªY«_bdR[!g¢YedÇWM[�\$��_edRm Y s U�Uh{yU`fªY«_bdR{ 6 Y«U�WZY(Y s U�U`{yUhfhYe_edI\!U`gh°
®Õ�ÑtuY�tyg�WMgegbl!m¯U`\¬Y s WZY�Y s UÇ_bUXWMfªY«tydM[^YÖWZÔMU`g¡j�{zWMfhU×ty[^dR[!UÃaR{yd 5 WM{égbY«Uhj ¨ Y s U×aRUh[!U`_eWM{ j�_edIf`U`gbg
fXWZ[ 5 U¡¤2_etuYbY«Uh[^WZg`n s ) p � q �hËÌ � qLÍ Ê P ° PMQ Ì

ty[ ¤ s tuf s²Î Ý�æ�Ï¯WM[!\ Î i2U`\3Ï:tu[!\!tyf`WZY«Uhg�_eUhgej3U`fhYetu¦MU`{ 6 dXæOty\�tygeUh\�WZ[!\�_eU`\�l!f`Uh\�gej3U`fhtyUhg`°
q YÇUh�Il�ty{yt 5 _etul!m ¨ Y s U¯��dR_b¤�WM_b\4WM[!\@Y s Uw_eUª¦RU`_bgeUB_bUXWMfªY«tudR[ÐdM[4WM[ÐU`{yUhfhYe_edI\!Uwm×l!gbY�YÖWMÔZU

j!{yWMf`UVWZYÑY s U�geWMmwU2_eWZY«UZ°§®�[waMU`[!Uh_«WM{}Y s U`geU�_«WZYeU`g(WM_bU�[!dZY��hU`_bd ¨�5 UhfXWMl!gbU�Y s U�_bU`gkY�j3dMY«Uh[7Y«tzWZ{ ¨
ù�Ý�f`dR_b_eUhgej3dR[!\!g�Y«d'W�\ 6 [}WMm¯tyf�Uh�Il�ty{yt 5 _etul!m � P �G� ° q YÑ_eUhgbY�j3dMYeU`[7Y«tyWM{ ¨ ¤ s U`[:Y s U�[!UhYÑfhl!_e_bU`[7Y
tyg��`Uh_ed ¨ Y s U¯Y�¤�dÈj}WZ_bY«tyWM{�f`l�_e_eUh[7Y«g Ê _eU`gbl!{uYety[!a���_edRm Y s U$��dR_k¤�WZ_e\4WZ[!\4_eUª¦RUh_egeU j�_edIf`U`gbgeUhgÖÌ
mÇl!gkY 5 U�Uh��l}WM{,tu[$W 5 gedR{ul�Y«U2¦ZWM{yl�UM° r�s tug�mwWMaR[!txY«l!\�UVtug¢dZ� Y«U`[$fXWM{u{yU`\:Y s U�UªæOf s WZ[!aRU/fhl!_e_bU`[7Y
\!Uh[!getxY 6R¨�å�� � P ��� ° r�s U�U÷æ�f s WM[!aRU�fhl!_e_bU`[7Y�\!Uh[!getxY 6 f`WM[ 5 U�fhdR[!getu\!U`_bU`\ÍWZg	Y s U�f`l�_e_eUh[7Y�\!U`[�getuY 6
¤ s Uh[�Y s U�dK¦RUh_ej3dMY«Uh[�YetzWM{ 5 U`aRtu[!g2Y«d$m¯dK¦RU'��_edRmÇ�`U`_bd!°�®Õ�§Y s UÃU÷æOf s WM[!aRU×f`l!_b_eU`[7Y�\!U`[!gbtuY 6 tug
s tua s ¨ Y s U�gel!_k�HWMf`U/dZ�½Y s U�U`{uU`fhYe_edI\!U�tug�m¯dR_eU Î WMfªY«tx¦RUÐÏ�° r�s U/U÷æ�f s WM[!aRU¡fhl!_e_bU`[7Y�\!Uh[!getxY 6 f`WM[
Y s U`_eUª��dR_ 5 U�ty[7Y«Uh_ej!_bUhY«Uh\¯WMgÑW/mwU`WMgel�_eU�dM�3Y s U2WZfhY«tx¦ItuY 6 dM�¿Y s U�Uh{yU`fªY«_bdO\!UZ° r�s U�j3U`_k��dR_emwWM[!fhU
dM�,W'��l�U`{}f`Uh{y{!tugÑ\!U`j3U`[!\�U`[7Y�dM[¯Y s U2UªæOf s WM[!aMU�f`l�_e_eUh[7Y¢\�U`[!gbtuY 6 � Å @ � ° r�s U2UªæOf s WM[�aRU�fhl!_e_bU`[7Y
\!Uh[!getxY 6 tyg�aRtx¦RU`[ 576 � P �t� n

å�� É ��å � Ê ùKÝÖÌ É}� � ü Ø Æ � � �� � q )��H� � ÊkÅ��6È Ì � ü�ùKÝ� Ì �
É å � Ê ù�ÝªÌ É � ü ØÒÑ Þ�Ó � �� � q )��H� È � ü�ùKÝ� Ì � Ê P ° P Å Ì

¤ s Uh_eU � �� WM[!\ � �� WM_bU¬Y s UÚU`{uU`fªY«_edIf s UhmwtufXWM{�_«WZYeUÈf`dR[!gkYÖWM[7Yeg Ê mÕÔ=gÖÌ � P �t�Ó¨ WM[�\ Ø tygBY s U
f`dM[!f`Uh[�Ye_«WZYetydR[ ÊzÙEôGõ|×GÙ öªÌ÷° r�s U:gel!j3U`_bgef`_btyj�Y Î � Ï�ty[!\�tyfXW=Y«U`g/Ye_«WM[�gb��U`_¡dZ��Uh{yU`fªY«_bdR[!g¡Y«d Y s U
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gedM{yl�YetydR[Ðgej3U`f`tuU`g ¨ WZ[!\ Î p Ï¬ty[�\!tyf`WZY«UhgÇU`{uU`fhYe_edR[4Ye_«WM[�gb��U`_×ty[�Y s UBdRj!j3dRgbtuY«Uw\!ty_bU`fªY«tydM[ � P �G� °
Ê ®�[ÙUh��l}WZY«tudR[ Ê P ° Å=� Ì'Y s U�WMfhYel}WM{(U`{uU`fhYe_edI\!UBj3dMY«Uh[7Y«tzWZ{ ¨ ù ¨ tygÃl!geUh\�tu[�Y s UBUªæOj3dR[!U`[7Y ¨¢5 lOY
getu[!f`U;ù É ù�Ý � - Y s U×UªæOf s WZ[!aRUÇfhl!_e_bU`[7Y¡\!Uh[!getxY 6 f`WM[ 5 U×UªæIYe_«WMfªY«U`\ÚWZ[!\¬j!{yWMf`Uh\¬dRl�Yegety\�U
Y s U 5 _«WMfÖÔZUhY«g«Ìª°

r�s U�U÷æOf s WM[!aRU�f`l!_b_eUh[�Y�\!U`[�getuY 6 tugÑf`dRm¯mwdM[!{ 6 fXWM{uf`l!{yWZY«Uh\:��_bdRm Y s UV��dR{u{ydK¤2ty[�a/_eUh{zWZYetydR[!g
aRtx¦RU`[ 576�Æ Uh_e[}WM_b\!tDUhY�WM{Ó° � o � n
|}dR_�Y s U�f`WZY s dO\!UZn

å �� É!å Ý/Þ$ß�Ö� � Ø Æ3ÃØ Ý/Þ�ßÆ Ã ��×©Ø Ã � Ø Â ÖØ Ý$Þ$ßÂ Ö �t× ÖÙ Ö Ê P ° PRP Ì

|}dR_�Y s UÃWZ[!dO\�UMn
å �� É!å Ý/Þ�ß�Ú� � Ø Â ÃØ Ý$Þ$ßÂ�Ã ��× Ù Ã � ØÒÂ ÖØ Ý/Þ�ßÂ Ö ��× ÚÙ Ö Ê P ° PMS Ì

¤ s Uh_eU Ø ò tug:Y s U�f`dR[�f`U`[7Ye_«WZYetydR[ëdM��gej3U`fhtyU åe¨ Y s U�gel�jUh_egefh_etuj�Y � q±Û ty[�\!tyf`WZY«Uhg:WÚ_bUh��Uh_eU`[�f`U
gbY«WZY«U ¨ WZ[!\ , tygVWM[^U`m¯j!ty_btyf`WM{y{ 6 \!UªY«Uh_em¯ty[!Uh\�f`dM[!f`Uh[�Ye_«WZYetydR[�j}WM_«WZmwUªY«U`_h°2|}dR_�Y s UÃfXWZY s dO\�U
tuYwtyg¯��dRl![!\õY s WZYÐÜ , Æ ÃÆÉ Å�× P WZ[!\ , Â Ö É Å�× P � o � ° |¿dM_¯Y s UÈWM[!dI\!U^tuYwtygw��dMl![!\öY s WZY�Ü, Â Ã�É Å�× o:WM[!\ , Â Ö É P � o � °

r�s U`gbU�Uh�Il!WZY«tudR[!g¯WM_eU 5 WMgeUh\ödR[ÙY s U^WZgegel�mwj�YetydR[ëdM��~}_egkY¯dR_e\!Uh_:ÔItu[!UhYetyfhg`° r�s tug¯tug:W
getumwj�{ytu~!fXWZYetydR[ ¨M5 dMY s Y s U/WM[!dI\!tuf�WM[�\$Y s U�fXWZY s dI\!tyfV_eU`WMfhYetydR[!g�WM_eU�Ô�[!dK¤2[BY«dÃY«WMÔMU�j!{zWMfhU�tu[
geUª¦RUh_«WM{�gbYeU`j!g�WM[!\�Y«d s WX¦RU s tya s U`_�dR_b\!U`_2Ô�ty[�UhY«tuf`gh° q Y2Y s tyg2gbY«WMaRU¡Y s U'_bU`{zW=Y«tydM[!g�j!_eUhgeUh[�YeU`\
W 5 dK¦RU�¤2tu{y{ 5 U¬l�geU`\ ¨�5 lOY�WÐ��l!_kY s Uh_BgbYel!\ 6 dZ�¡Y s U¬Uh{yUhfhY«_bdOf s U`m¯tyfXWZ{�Ô�ty[�UhY«tuf`gwg s dRl�{y\ 5 U
j3U`_b��dM_em¯U`\½°

®�[�Y s tyg�m¯dI\!U`{,Y s U'f`dR[�f`U`[7Ye_«WZYetydR[�dM�	j!_edMYedR[!g2WZY2Y s U¡fXWZY«WM{ 6 gkY�gbl!_b�HWZf`U'dM��Y s U�WM[!dI\!U¡tug
WMgbgel!m¯U`\�Y«d 5 U'f`dR[�gbYÖWZ[�Y`° r�s U�U`��l}WZYetydR[���dR_�Y s U�UªæOf s WM[�aRU×fhl!_e_bU`[7Y/\!Uh[!getxY 6 fXWM[�Y s Uh[ 5 U
getumwj�{ytu~!U`\½n

å �� É�� Ó �IÊ�Ø Â Ã Ì × Ù Ã Ê P ° P o�Ì

¤ s Uh_eU � Ó tug§WM[ÍU÷æOjUh_etym¯U`[7Y«WM{y{ 6 \!UhYeU`_em¯ty[�U`\Íf`dM[!gbY«WM[7Y�Y s WZY tyg§\�U`j3U`[!\!Uh[7YÑdR[ÇY s U�aRU`dRm¯UhYe_ 6
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dM��Y s U'f`WZYÖWM{ 6 gbY2{zW 6 U`_`°

q Y�Y s U×f`WZY s dI\!UÃgety\�U ¨ Y s U×j�_edMYedR[�fhdR[!f`Uh[7Y«_«W=Y«tydM[ÈWZYVY s UÃfXWZY«WM{ 6 gbY�gel!_k�HWMf`UÃtyg�WMgegbl!m¯U`\
Y«d 5 U'f`dR[!gkYÖWM[7Y Ê gbU`U�geUhfhY«tudR[ P ° S °úo�Ì÷°Ñ]��Il!WZY«tudR[ Ê P ° PRP Ì�tug�l!geUh\�ty[ Y s U¡��dR{y{udè¤2tu[!aÃ��dM_em�n

å �� É���èÁ�IÊ�Ø Æ3Ã Ì ×©Ø Ã Ê�ØÒÂ Ö Ì × ÖÙ Ö Ê P ° P @ Ì

¤ s Uh_eU ��è tyg�WM[ÍU÷æOjUh_etym¯U`[7Y«WM{y{ 6 \�UhY«Uh_em¯ty[!Uh\:f`dR[!gkYÖWM[7Y�Y s WZY�tug§\!U`j3U`[�\!U`[7Y(dR[ÇY s U�aRU`dRm¯UhYe_ 6
dM��Y s U'f`WZYÖWM{ 6 gbY2{zW 6 U`_`°

r�s U$mwWMgbg'Ye_«WM[�gej3dR_bYÃ{ydRgbgeUhg�¤2tu{y{ 5 Uwtu[!f`dM_ej3dR_«WZYeU`\Úty[ÚY s UwU÷æ�f s WM[!aRUwf`l!_b_eU`[7Y×\!U`[!gbtuY 6M¨
5 U`fXWZl!geUBdZ��Y s U$f`dM[!f`Uh[�Ye_«WZYetydR[@Y«Uh_em ¨ WM[�\4tuY�tyg'[!dZY×[!UhU`\!Uh\4Y«d�YÖWMÔZUBWM\!\�tuY«tudR[}WM{§WMf`fhdRl![7Y
��dR_/Y s U`gbU¯{udRgegbU`gh°< s U`[ÚY s U:dK¦RUh_ej3dMY«Uh[�YetzWM{ \!l!UÍY«d�mwWMgeg/Ye_«WM[!gbjdM_bY�{ydRgbgeUhg'WM_eU s tua s ¨ Y s U
f`dM[!f`Uh[�Ye_«WZYetydR[wdM�D_bUXWMfªYÖWM[7Y«g¢ty[¯Y s UVfXWZY«WM{ 6 gkY�{yW 6 U`_�WM_eUV{ydK¤ ¨ WM[!\$Y s tygÑ_bU`gel�{uY«g¢ty[$W�{udè¤Ï{ydIfXWM{
f`l�_e_eUh[7Y�\!Uh[!getxY 6 °

r�s U�UªæOf s WM[�aRU^fhl!_e_bU`[7Yw\!U`[!gbtuY 6 tugÇ\!UhjUh[!\!U`[7Y$dR[ÙY«U`m¯j3U`_«W=Y«l!_bU�WM[!\ëg s dMl!{y\ 5 U f`dR_ É
_eUhfhYeU`\'¤ s U`[ÃW�Y«Uhmwj3U`_eWZY«l!_bU�dMY s U`_½Y s WM[/Y s UÑ_bUh��U`_bU`[!fhU�Y«U`m¯j3U`_«W=Y«l!_bU�tyg½l!gbU`\½° c WM_kY s WZg«WM_eWZY s 6
UhYÇWM{ê° Ê �Il�dMY«Uh\ 5�6 ��l!{u{yU`_'UªYÍWM{Ó° �AD � Ì s WZg×j!_bdè¦Itu\!U`\ÙW^_eU`{yWZY«tudR[!g s tyjÈ��dR_�Y s U¯Y«U`m¯j3U`_«W=Y«l!_bU
\!UhjUh[!\!U`[�f`U×dZ�	Y s U'U`{yUhfhYe_edI\!U'ÔItu[!UhYetyfhg�dM� dXæ 6 aRU`[^_eUh\!l!fhYetydR[,n

å��¦É!å��=Ê�Ì Ý$Þ$ßèÌ�UªæOj{É©Ý ù� � Å
Ì Ý$Þ$ß � Å

Ì �µÊ Ê P ° P B Ì

ty[ ¤ s tuf s Ý ù tyg�Y s U�WMfhYetu¦ZWZYetydR[BUh[!U`_ba 6ÐÊ Ý ù É D SVË P ��ú�×GÙEôtõ Ìª°
r�s U'WMfªY«tu¦ZWZYetydR[$dè¦MU`_bjdMYeU`[7Y«tyWM{,gkY«Uhmwg���_bdRm {udRgegbU`g�Y s WZY2WZ_eU¡fXWZl!geUh\ 576 Y s U¡gb{ydK¤2[!U`gbg�dM�

Y s UÍ_eUXWZfhY«tudR[!g/Y«WMÔ�ty[!a j!{yWMf`UÍdM[¬Y s U:gel�_b�HWMfhUÍdM�¢Y s UÍU`{uU`fªY«_edI\!UZ° q fªY«tx¦MW=Y«tydM[¬{ydRgbgeUhgÃWZ_eUÇY s U
m¯dRgbYVtym¯j3dR_bY«WM[7Y2ty_e_bUh¦MU`_egbt 5 tu{ytxY 6 ty[�{ydK¤ WM[!\�m¯U`\�tyl!m�YeU`m¯jUh_«WZYel!_eU'��l!Uh{�fhU`{u{yg � Å @ � °�®�[�Y s U
fXWZgeU�¤ s U`_bUVY s U2U`{uU`fhYe_edI\!U�_eU`WMfhYetydR[:tug�[!dMYÑ�HWMgbYÑUh[!dRl!a s Yed�ÔZU`UhjwY s UVg 6 gbY«Uhm ty[:U`��l!tu{yt 5 _etul!m
WZYÑY s U�gbl!_b�HWMfhU ¨ Y s UVWMfªY«tx¦MW=Y«tydM[¯dK¦MU`_ej3dMYeU`[7Y«tyWM{}[!U`Uh\!g¢Yed 5 U2YÖWMÔZU`[$tu[7Y«d�WMf`fhdRl![7YX°�®�[$W c ](Î
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��l!Uh{§f`Uh{y{ ¨ Y s U:UªæOf s WZ[!aRU¯f`l!_b_eU`[7Y�\!Uh[!getxY 6 tyg/m×l!f s {yWM_eaMU`_¡WZY�Y s U¯WM[!dI\!UÍgbty\!UÇY s WM[@WZY¡Y s U
fXW=Y s dI\!U'getu\!U � Å @ � °

r�s U'WMfªY«tu¦ZWZYetydR[wdK¦RU`_bjdZY«U`[7YetzWM{DW=Y�Y s U�fXWZY s dO\�U¡tyg�f`WM{yfhl!{zW=Y«U`\ 576 Y s U���dM{y{ydK¤2tu[!a×U÷æ�j�_eU`g É
getudR[½n - Ó èßÞMÉ ùKÝ �6å � � Ü	Ý$Þ$ß Ê P ° P D Ì
r�s U2dK¦RUh_ej3dMY«Uh[�YetzWM{�mÇl!gbY 5 U�Uh�Il!WM{�Y«d¡Y s U�_eUª¦RU`_bget 5 {yU�fhU`{y{OjdZY«U`[7YetzWM{ ¨ ù�Ý ¨ m¯ty[�l!g Y s U�\!U`gbty_bU`\
fXW=Y s dI\!UÈ¦RdR{xYÖWMaMU ¨ Ü	Ý/Þ�ßR° r�s UÚdK¦RU`_bjdZY«U`[7YetzWM{¡fhdR[!getugbYeg�dZ�ÃY�¤¢dõj!WM_bYeg`n4Y s U@d s mwtuf¬{ydMgegeUhg
WM[!\õY s U�WMfhYetu¦ZWZY«tudR[�dè¦MU`_bjdMYeU`[7Y«tyWM{ê°4< s Uh[ÏY s U�Y«_eWM[!gej3dR_kY$Uh�Il!WZY«tudR[ÏtygwWMj!j�{ytyUh\���dM_wY s U
U`{uU`fªY«_edM[!g ¨ Y s UVd s mwtuf�{ydMgegeUhgÑfXWM[ 5 U���dMl![!\wWM[!\ÍY s U2_bU`mwWMty[!tu[!a/j}WZ_bY�¤2ty{u{ 5 U�Y s UVWMfªY«tu¦ZWZYetydR[
dK¦RUh_ej3dMY«Uh[�YetzWM{Ó°

r�s UV_eUh¦MU`_bget 5 {yUVf`U`{u{}jdZY«U`[7YetzWM{ ¨ ùKÝ ¨ fXWM[ 5 U2f`WM{yfhl!{zWZYeU`\:l!gbty[!a'Y s UV£VU`_e[�gbY¢U`��l}WZYetydR[ � Å @ � °
q j�j!{ 6 ty[�aw£VU`_b[!gbYVU`��l}W=Y«tydM[�Yed:Y s U'fXWZY s dI\!tyf s WZ{u��f`Uh{y{D_eU`WMfhYetydR[ aMtu¦RUhg Ê geUhU q j!j3U`[!\!t æ q Ì÷n

ùKÝ É ù û � � Ì� ü {u[áà ð ÂµÃ�Æ
ð � ª ¬Æ Ã � ð � Â Ö � ð �Þ Ú~â Ê P ° P F Ì

¤ s Uh_eU ù�û�tyg�Y s UÃdMjUh[¬f`tu_ef`l�tuY�¦RdM{uYÖWZaRU×W=Y�gkYÖWM[�\}WM_e\�j!_eUhgegel�_eUÍWM[�\ ð tyg�Y s UÇWMfªY«tx¦OtxY 6 °¢®ÕY�tug
WMgbgel!m¯U`\BY s WZY(Y s U/Uh{yUhfhY«_bdR[!g�WM_eU�ty[wY s U`tu_�gkYÖWM[!\!WM_e\BgkYÖWZYeU¡WM[!\wY s Uh_eUh��dM_eU�Y s WZY¢Y s U¡WZfhY«tx¦ItuY 6
tyg�Uh��l}WM{DY«d Å °

r�s U�WMfhYetu¦ItuY 6 dM�Y s UVj!_edMYedR[!gÑty[ÇY s UVmwUhm 5 _«WZ[!U�tyg�\!txÛ¯f`l!{xY�Y«d'gej3U`fhtu� 6 ° r�s UVfhdR[!fhU`[7Y«_eW É
Y«tudR[�dM��j!_bdMY«dR[�g�tug�WMgbgel!m¯U`\�Y«d 5 U�f`dR[�gbYÖWZ[�Y�ty[�Y s U�mwUhm 5 _eWM[!U Ê geUhU×gbU`fhYetydR[ P ° S °úo7Ìª° r�s tug
WMgbgel!m¯j�Y«tudR[ ¤2ty{u{DWM{ygbd:gel!aRaMU`gbYVY s WZY2Y s U�WMfªY«tu¦ItxY 6 WZY2Y s U¡Y�¤¢d s WZ{u�	f`U`{u{½_eU`WMfhYetydR[�g s dRl!{y\ 5 U
U`��l}WZ{ê°�< s tyf s m¯UXWM[�g�Y s WZY�Y s UÃ¦ZWM{ul!U×dM� Y s UÇj�_edMYedR[¬WMfªY«tx¦OtxY 6 ¤2ty{y{DdM[!{ 6�5 U×tym¯j3dR_bY«WM[7YVYed
Y s U${ydIfXWZ{ s UXWZYÃj!_bdO\!l�fhY«tudR[�tu[@Y s U s WM{u��f`U`{u{Ñ_eUXWZfhY«tudR[!g Ê gbU`U$gbU`fªY«tydM[ P ° S ° S Ì ¨ WM[!\Ð¤2tu{y{�[!dZY
UhØU`fªY2Y s U'f`Uh{y{Dj3dMY«Uh[7Y«tzWZ{ 5 UhfXWMl�geU�tuY�¤2tu{y{ 5 U'fXWM[�f`U`{u{yUh\^dRlOYX°

Æ U`_b[}WM_b\!t WZ[!\^ÑUh_ 5 _bl!aRaRU � o � _bUh��Uh_VYedwU÷æ�j3U`_btym¯U`[7YÖWZ{�m¯UXWZgel!_bU`m¯U`[7Y«gV¤ s U`_bUÃY s U�~�æOUh\ É
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f s WM_baRU É getxY«U(f`dR[!fhU`[7Y«_eWZY«tudR[�ty['Y s U(mwUhm 5 _eWM[!UÑtygD��dRl![�\ÃY«d 5 U Å Ë P ÙEôtõ|× Í Ù ö ¨ ¤ s tuf s tug	WZ{ym¯dRgbY
U`��l}WZ{½Y«dwW Å m¯dR{zWZ_�gedM{yl�YetydR[½° ®�[ Î © i © T�WZ[!\ 5 dOdRÔ$dM� © s U`m¯tygbYe_ 6 WZ[!\ c s 6 getuf`g�Ï � SRQ � Y s U
WMfªY«tu¦ItxY 6 dM�Çj�_edMYedR[!g�ty[ W Å mwdR{yWM_Bgbl!{u��l!_btyf@WMfhty\ ¨ ÿ³� ! sDã ¨ gbdR{ylOY«tydM[ W=Y P @ û ñ tyg�U`��l}WZ{
Y«d Q ° Å S Å B ° © dMmwj}WZ_eU`\ÙYedÈdMY s Uh_ Å mwdR{yWM_×gbdR{ylOY«tydM[!g×Y s tygÇtug:W�¦RU`_ 6 {ydK¤ [�l!m 5 U`_:WM[!\ëtug
f`dM[!getu\!U`_bU`\ Yed 5 UÐWë¤¢dR_egkY�f`WMgeU@gefhU`[}WZ_etyd�°�®�[ Y s tyg�m¯dO\�U`{�Y s U�WZfhY«tx¦ItuY 6 dM�×j!_edZY«dR[!g�tug
WMgbgel!m¯U`\�Y«d 5 U¡fhdR[!gkYÖWM[7Y�WM[!\�ty[!\�U`j3U`[!\!Uh[7Y�dM��Y s U'YeU`m¯jUh_«WZYel!_eUZ°

r�s UÃWMfhYetu¦ItuY 6 dM�	¤�WZYeU`_�¦ZWMjdMl!_�tyg�f`WM{yfhl!{zWZYeU`\�WMghn

ð Â Ã Æ É � Â Ã Æ� #�ä ¾ Ó Þ Ê P ° P � Ì

¤ s Uh_eU � Â Ã Æ tygVY s UÇj!WM_bYetzWM{éj!_bU`gegbl!_eU:dM��¤�WZYeU`_�¦ZWMj3dRl!_�WM[!\ � #tä ¾ Ó Þ tygVY s U×g«WZYel!_«WZYeU`\¬¤�WZY«Uh_
j!_bU`gegbl!_eUZ°

®�[¯Y s tyg mwdI\!U`{OY s U2WM[�dO\!tuf�WMfªY«tu¦ZWZYetydR[×dè¦MU`_bjdMYeU`[7Y«tyWM{!tugÑWMgegbl!mwUh\¯Yed 5 U�fhdR[!gkYÖWM[7YX°ÑTVdK¤ É
Uh¦MU`_ ¨ Y s UBdK¦RUh_ej3dMY«Uh[7Y«tzWZ{�WZYÃY s U WZ[!dO\�UBtygÃmÇl!f s gemwWM{u{yU`_'Y s WM[�Y s UBdK¦RU`_bjdZY«U`[7YetzWM{�WZYÇY s U
fXW=Y s dI\!U ¨ WZ[!\õ¤2tu{y{�Y s Uh_eUª��dR_eU^[!dMY 5 U^dM�¡aR_bUXWZYwtym¯jdM_bYÖWZ[!f`U � Å @ � ° �/l�U�Yed4f`l!_b_eUh[�Y$f`dR[ É
geUh_b¦ZWZYetydR[ ¨ Y s UBWK¦MU`_eWMaRU$fhl!_e_bU`[7YÍ\!Uh[!getxY 6 W=Y×Y s UBWM[!dI\!U$WM[!\ÙWZY�Y s U$fXW=Y s dI\!U$[�U`U`\4Yed 5 U
U`��l}WZ{ê°(T�Uh[!f`U'Y s U�WM[�dO\!tuf¡dK¦RU`_bjdZY«U`[7YetzWM{Df`WM[ 5 U/��dRl![�\ 576 WMj!j�{ 6 ty[!a:WZ[�WM{uaRdR_btuY s m�¤ s tyf s
fXWZ{yf`l�{zWZYeU`g�Y s U Æ l�Ye{yUh_ É ÑdM{ym¯U`_VU`��l}WZYetydR[Èl!gbty[!aBW$¦MWZ{yl!U×��dM_�Y s UÍdè¦MU`_bjdMYeU`[7Y«tyWM{ Y s WZY¡aRtx¦RUhg
WM[�WX¦RUh_«WMaRU�f`l�_e_eUh[7Y�\!Uh[!getxY 6 WZY2Y s UÃWZ[!dO\�U¡U`��l}WM{½Yed¯Y s U¡¦MWZ{yl!U/��dRl�[!\�WZY2Y s U'fXW=Y s dI\!UM°

r�s U'Y«dMY«WM{½f`Uh{y{½j3dMYeU`[7Y«tyWM{,��dR_�Y s U¡��l!U`{DfhU`{y{Dtug�fXWM{uf`l!{yWZY«Uh\ ty[ Y s U�j3dRgkY É j�_edIf`U`gbgetu[!a!n

ù è Þ æAæ É ù è Ó Þ ´ ç ÓOÞ � ù Ó�å ç ÓOÞ � - � Þ ��� - èzç å Þ Ó èßÞ Ê P ° SRQ Ì

¤ s Uh_eU°ù è Ó Þ ´ ç ÓOÞ×tugÃY s U$f`WZY s dI\!tuf s WM{x��f`Uh{y{(jdZY«U`[7YetzWM{ Ê _bUh¦MU`_egbt 5 {uUBf`Uh{y{(jdZY«U`[7YetzWM{ ¨ Uh�Il!WZY«tudR[
Ê P ° P F Ì ¨ m¯ty[�l!g�dè¦MU`_bjdMYeU`[7Y«tyWM{yg/WZY/Y s UÍfXWZY s dO\�UKÌ ¨ ù Ó�å ç ÓOÞ/tug�Y s U:WM[!dI\!tyf s WM{u�(fhU`{y{	jdZY«U`[7YetzWM{
Ê _bUh¦MU`_egbt 5 {uU f`Uh{y{�j3dMY«Uh[7Y«tzWZ{�mwtu[�l!gÇdK¦RUh_ej3dMY«Uh[�YetzWM{ug:WZYÍY s U�WM[!dI\!UKÌ ¨ - � Þ � tyg×Y s U�jdZY«U`[7YetzWM{
{ydMgeg�ty[ Y s U'mwUhm 5 _«WZ[!U ¨ - èzç å Þ Ó èßÞ tyg�Y s U'f`dR[7Y«WMfhYV_eUhgetugbYÖWZ[!f`U'tu�	f`dM[!getu\!U`_bU`\½°
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¼ ils�k�v�n��Mmt��iVvs	u&�4v=x|u&¹+v

r�s U s UXWZY×aRU`[�U`_«W=Y«U`\�ty[4W���l!U`{(f`Uh{y{(tyg�\!l!U¯Y«d�f s WM[!aRUhgÇdM��Uh[�Y s WM{uj 6 WM[�\4ty_b_eUh¦MU`_bget 5 ty{ytxY«tuU`g
_eUh{zWZYeU`\$YedÇf s WM_baRU�Ye_«WM[!gk��U`_h°�®�[BdR_e\�U`_�YedÇfXWM{uf`l!{yWZY«U2Y s U s U`WZY�aRUh[!U`_eWZY«tudR[$tu[BUXWMf s Uh{yUhfhY«_bdO\�U
_eU`WMfhYetydR[ ¨(5 dMY s f s WM_eaMU`\õWM[!\ë[!dR[ É f s WM_baRU`\�gej3U`fhtyU`g:[!UhU`\ëY«d 5 U f`dR[�gety\�U`_eUh\½°4(WM{ul!U`g×��dM_
Y s U×U`[7Ye_edRj 6 dM��U`{uU`fªY«_edM[!g/WM[�\�j!_bdMY«dR[�g/WM_bUÃ[!UhU`\!Uh\¬��dR_2Y s UÃf`dRm¯j!l�Y«WZY«tudR[½°�®�[ÈW¯gbYel!\ 6^5�6
>éWMm¯j!ty[!Uh[4WM[�\ë|¿dMmwtu[!d � PMS � � S Å�� W�mwUªY s dI\4dM�2f`WM{yfhl!{zW=Y«ty[�a Ý ý ¨ Ý ÿ WM[!\ Ý ! ��dR_×U`WMf s
s WM{x� É fhU`{y{	_eU`WMfhYetydR[Útyg¡tu[7Y«_edI\!l!fhU`\½° Æ(6 fXWM{uf`l!{yWZY«tu[!aBY s U s UXWZY'aRUh[!U`_eWZY«tudR[ÚdM�¢UXWMf sÐs WM{u� É f`Uh{y{
tuY2tug2jdRgbget 5 {yU¡Y«d¯U`gkYÖW 5 {ytyg s^s dè¤ Y s U¡Y«dZYÖWM{ s U`WZY�aRU`[!Uh_«WZYetydR[�tu[�Y s U���l�U`{Df`Uh{y{étyg�\�tygbYe_et 5 l�Y«Uh\
5 UhY�¤¢U`U`[ Y s U�Y s U�f`WZY s dI\!U�WM[!\$Y s U/WM[�dO\!U�dM�½Y s U/f`Uh{y{Ó° r�s tug�tyg(ty[O��dR_emwWZY«tudR[ÍY s W=Y¢Y s U�YedMYÖWM{
_eU`WMfhYetydR[ÙdZ�VY s U f`Uh{y{�\�dOUhgÍ[!dMY:aRtx¦RU � PMS � °4�/l!UBYedÈ{ydK¤ f`dR[�\!l!fhYetu¦ItuY 6 ty[4Y s U mwUhm 5 _eWM[!U ¨
\!tugbY«_bt 5 lOY«U`\ s UXWZY'gbdRl!_efhU`g�WM_bUÍtym¯jdR_kYÖWM[7Y�ty[ÈdR_b\!U`_/Yed aRUhY¡Y s UÍ_etua s Y/Y«Uhmwj3U`_eWZY«l�_eUÇj!_bdM~}{uU
ty[ Y s U¡��l!U`{DfhU`{y{Ó°

r�s U�U`[!Uh_ea 6 5 WM{zWM[�f`U¡��dR_2W s WM{x� É f`Uh{y{fXWM[ 5 U/¤2_btuYbY«U`[^WMg � PMS � n

�� É � Ý ÿ p �^Þ æ Ê P ° S Å Ì

¤ s Uh_eU �� tyg�Y s U s U`WZY'W 5 gedR_ 5 Uh\ ¨ � tygVY s UÇ_bUXWMfªY«tudR[¬_«W=Y«U×dZ��Y s U s WM{u��fhU`{u{ _eU`WMfhYetydR[ ¨ Ý ÿ�tug
Y s U s WM{u��f`Uh{y{D_bUXWMfªY«tydM[�Uh[7Y s WM{uj 6 WM[!\��^Þ æ tyg�Y s U'U`{uU`fhYe_etuf¡jdK¤¢U`_`°

®ÕY�f`WM[ 5 U�g s dè¤2[ Ê vOU`U q j!j3U`[!\�txæ Æ ÌÑY s WZY¢Y s U s UXWZY�j!_edI\!l!fªY«tudR[�ÔMW 5 gedR_bj�Y«tudR[¯��dM_�W×_bUXWM{
j!_bdOfhU`gegVfXWZ[ 5 U¡aRtu¦MU`[^WMg � PZS � � Å B � n

�æ É1ç å/× � ü ç Ê Ý ÿ p Ê�� Ý ý ÌeÌ ��ç åÒçèç - çtÉ1ç å/× � ü ç ÊzÌ Ý ! Ì �xç åéçèç - ç Ê P ° S7P Ì

ty[@¤ s tyf s - tyg'Y s U¯¦RdR{xYÖWMaRU:\!_bdRj Ê dè¦MU`_bjdMYeU`[7Y«tyWM{ Ì/\!l�UwY«d^d s m¯tyf:{ydMgegeUhgÇWM[�\4_eU`WMfhYetydR[@_eU É
getugbY«WM[!f`U¯WM[�\ Ý ! tug'Y s U:U`[7Y«_bdRj 6 f s WM[!aMU¯��dR_/Y s U s WM{x��fhU`{y{�_bUXWMfªY«tudR[ Ê vOUhU q j!jUh[!\!t æ Æ Ìª°
r�s U^U`[7Y«_bdRj 6 f s WM[!aRU�WZY$gkYÖWM[�\}WM_e\õgbY«WZY«U�¤2tuY s j!{zW=Y«ty[�l!m�fXWZY«WM{ 6 gbY¯f`WM[ 5 U���dRl�[!\õYed 5 U
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Ý ! É QVË Å Q o ú�×GÙEôtõ�� Î ��dR_�Y s U'WM[!dI\!U'getu\!U ¨ WM[!\ Ý ! ÉÄ� S7P B ËúS B ú	×GÙEôGõ�� Î ��dR_�Y s U�f`WZY sIÉ
dI\!UÑgety\�U � PMS �Ê ®�[ÃY s tygém¯dO\!Uh{MY s U¢Uh[�Ye_edRj 6 f s WM[�aRU¢tugéWMgegbl!m¯U`\ÃYed 5 U(f`dR[!gkYÖWM[7Y ¨ ty[�\!U`j3U`[!\�U`[7Y
dM��Y«Uhmwj3U`_eWZY«l!_bUKÌ÷°

�©n�wyiLu�k��&w v�x�uM¹+v

vOtu[!f`UÚ_eU`WMfhY«WM[7Y«g^WM_eUÚfhdR[!gel�mwUh\ WZY�Y s U@f`WZYÖWZ{ 6 gbY�{zW 6 U`_ ¨ W�m¯dRm¯U`[7Y«l!m getu[!Ô s WMg Y«d 5 U
tym¯j!{uU`m¯U`[7Y«Uh\½° r�s U�mwdMmwUh[�Yel!m�gbty[!Ô$fXWM[ 5 U�U÷æOj!_eUhgegeUh\ÈWMghn

! �'ç�� É �Ùh¾ '
Ü Ê P ° SRS Ì

¤ s Uh_eU �Ùh¾ tygÑY s U�_«WZYeU�WZY¢¤ s tyf s m$WMgbg�tug¢gbty[!ÔZU`\ ¨ ' tug¢Y s U�¦MU`{ydIf`txY 6 dM�½Y s U�getu[!ÔMUh\ m$WZgeg�WZ[!\
Ü tyg�Y s U'f`U`{u{½¦RdR{ul!m¯UM°

�u���H�³ê ë %&0P9��}ÿj��%

r�s U¡j!_btymwWM_ 6 j!l�_ej3dRgeU¡dM�éY s U/U`{uU`fªY«_edM{ 6 Y«U/tug�Y«dÇYe_«WM[�gej3dR_bY�tydR[!g¢��_edRm dR[!U¡Uh{yU`fªY«_bdO\!U�Y«dÇY s U
dMY s U`_h°ÏT�dK¤¢Uh¦MU`_ ¨ Y s U�Y�¤�dÐgety\�U`g¯dM��Y s U ��l!U`{2f`Uh{y{�mÇl�gbY$WM{ygbd 5 U�geU`j!WM_«WZYeU`\õgedÚY s WZY¯Y s U
_eU`WMfhY«WM[7Y«g�\!dB[!dMY�f`dMmwU�ty[7Y«d¯\!tu_eU`fªY�fhdR[7YÖWMfªY�¤2txY s U`WMf s dMY s U`_ ¨5 l�Y¡WM_bU���dM_ef`Uh\¬ty[�gbY«U`WM\^Yed
_eU`WMfhYVUh{yU`fªY«_bdOf s UhmwtufXWM{u{ 6 dR[�Y s U'Uh{yU`fªY«_bdO\!U'gbl!_b�HWMfhUM°Ñ®�[�Y s U'fXWZgeU'dM� Y s U c _edMYedR[�]§æOf s WZ[!aRU
Î^Uhm 5 _«WZ[!U¡|}l!U`{ © U`{u{ ÊHc ](Î�| © ¨ dM_ c dM{ 6 mwUh_�]�{yUhfhYe_edR{ 6 YeU'Î^Uhm 5 _«WZ[!U¡|}l!U`{ © U`{u{½WMg¢tuY�WM{ygbd
tyg�fXWM{u{yU`\}Ì2Y s UÍU`{yUhfhYe_edR{ 6 YeUÍf`dR[�getygkY«g¡dM�¢WM[ÚWZf`ty\�tyfÇj3dR{ 6 m¯U`_btyf×m¯U`m 5 _«WM[�U ¨ ¤ s tuf s ��l![!fhYetydR[�g
5 dMY s WMgVWÍgeUhj}WM_«W=Y«dR_VWM[!\^WM[�U`{uU`fªY«_edM{ 6 Y«UZ°

q2m�s	u&v���n�m�k�s(u^�4iLu&ilm��	�.i£¢��Ms�k�xzn�u^v
r�s UÍUh{yU`fªY«_bd É [!Uhl�Y«_eWM{ytxY 6 tyg�WMgegbl!mwUh\Èj!_eUª¦ZWMty{	ty[!gbty\!U�Y s UÇm¯U`m 5 _«WM[�UM° r�s UÍj�_edMYedR[¬f`dM[!f`Uh[ É
Y«_eWZY«tudR[¡¤2tuY s ty['Y s U(m¯U`m 5 _eWM[!UÑtyg�WMgbgel!m¯U`\�Y«d 5 U(f`dM[!gbY«WM[7Y�WM[!\�U`��l}WZ{IYedVY s U¢fhdR[!fhU`[7Y«_eWZY«tudR[
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dM�~�æOU`\Bgbl!{u��dR[�tyfVWMf`tu\$aR_bdRl!j!gh°�|}dR_(W���l!{u{ 6 s l�mwtu\!tu~}Uh\wm¯U`m 5 _«WM[�UVY s tygÑtyg¢W'aRdOdI\wWMgegbl!mwj É
Y«tudR[Ègetu[!f`U:txY¡tyg'WM{u{ Y s UÍg«WMm¯U:U`[7¦Ity_edM[!mwUh[7YX° q fhf`dR_b\!ty[�a�Yed Æ U`_b[}WM_e\�tÑWM[!\ÈÑU`_ 5 _el!aMaRU � S �
Y s U×j!_bdMY«dR[^f`dR[�f`U`[7Ye_«WZYetydR[^fXWM[ 5 UÃf`dR[!gbty\!Uh_eUh\¬f`dR[�gbYÖWZ[�Y ¨ WZ[!\�\!txØ,l�getydM[^tug�[!dZY/W¯mwdI\!U'dM�
j!_bdMY«dR[ Ye_«WM[!gbjdM_bYVty[ Y s U�m¯U`m 5 _«WM[�UM°

T�dK¤¢Uh¦RUh_ ¨ W=Y�W�{zW=Y«U`_wgbY«WMaRU ¨ f`dM[!getu\!U`_eWZY«tudR[Ïg s dRl!{y\ 5 U¬aRtx¦RUh[ÏY«dÙgedMmwU^dM�'Y s U¬geWMm¯U
WMj!j�_ed7WMf s U`g¡¤ s tyf s WM_bU:WMj!j!{utyUh\���dR_/f`WM{yfhl!{zWZYetydR[�g�dM�(f s WM_baRU`g'tu[ÈgeU`m¯tyfhdR[!\!l�fhY«dM_eg¡ty[ÈdM_e\!Uh_
Y«d:f`WM{yfhl!{zWZYeU/Y s U'fhdR[!f`Uh[7Y«_«W=Y«tydM[�dZ� j!_bdMY«dM[!g2ty[ Y s U'm¯U`m 5 _«WM[!UZ°

®�[^Y s UÃm¯U`m 5 _«WM[�U ¨ U`��l}W=Y«tydM[ Ê P ° F Ì�tug2l!geUh\ ¨ ¤2txY s dMl�Y�WM[ 6 f`dR[7¦RUhfhYetu¦RUÃY«U`_bmwg2dR_2gbdRl!_efhU
Y«Uh_em¯g ¨ Yed¯f`WM{yfhl!{zW=Y«U�Y s U s UXWZYVfhdR[!\!l!fªY«tudR[�Y s _edMl!a s Y s U'm¯U`m 5 _«WM[!UZ°

r�s U×j3dMYeU`[7Y«tyWM{½j!_bdM~}{yU'tu[�Y s U'mwUhm 5 _«WZ[!U'tyg2fXWM{uf`l!{yWZY«Uh\�l!getu[!a¯Y s U'Y«_«WZ[!gej3dR_bYVUh�Il!WZY«tudR[
¤2tuY s dRl�Y�Y s U'f`dR[7¦MU`fhYetu¦MUÃY«Uh_em¯g`°

� ¤ �IÊ . ¤ 8 Ì É !µ¿ Ê P ° S o�Ì

¤ s Uh_eU . WM[!\ !µ¿ WZ_eUÍ_eUhgej3U`fªY«tu¦MU`{ 6 Y s U:tudR[!tyf×f`dR[!\�l!fhYetu¦ItuY 6 WZ[!\@W�gbdRl!_bf`UÍY«Uh_em�° 8 tyg/Y s U
j3dMY«Uh[�YetzWM{½WZY2UXWMf s {ydIfXWZYetydR[,°

r�s U$tudR[!tufÇf`dR[�\!l!fhYetu¦ItuY 6 tug'\!U`j3U`[!\!WM[7Y×dR[@Y s UÍ¤�WZY«Uh_ÃfhdR[7Y«Uh[�Y ¨P/D¨ tu[@Y s U:mwUhm 5 _eWM[!UM°
|}dR_¢WÃ��l!{y{ 6 s l!mwtu\!tu~!U`\$m¯U`m 5 _«WM[�U�¦ZWM{yl�U`g 5 UhY�¤¢U`Uh[ Å oÇWM[�\ Å B ° F WM_bU�_eUhjdM_bY«Uh\ �CB � °�®�[wY s tug
m¯dO\!Uh{�W¬¦ZWM{yl!U dZ� Å @ tug:WMj!j!{utyUh\½°ëvOj!_bty[!aMU`_ÍUhY¯WZ{ê° �CB � \!UªY«Uh_em¯ty[!Uh\õU÷æ�j3U`_btym¯U`[7YÖWZ{y{ 6 Y s U
��dR{u{ydK¤2ty[!a×_eU`{yWZY«tudR[!g���dM_�Y s U'f`dM[!\!l!fªY«tu¦ItxY 6@Ê ! ��ØÛÙ ��¦ Ì�dM� W:£�WZ~!dR[ ÅMÅ D mwUhm 5 _«WZ[!UMn

. Ý/Þ$ß É Q�ËúQRQ @ Å S ��/K� QVË QRQMS7P B ��dM_ /�ì Å Ê P ° S @ Ì

. ÊzÌ�è Þ æ æ Ì É . Ý$Þ$ß � q�í ¦ �$î$ï íÅðñßòßñ � ðó$ôöõö÷ø÷�ùLù Ê P ° S B Ì
®�[öY s tyg¯mwdI\!Uh{2Y s U�_eU`gbtygkYÖWM[!fhU¬tygwWMgbgel!m¯U`\öYed 5 U^fhdR[!gkYÖWM[7Y ¨ \!l�U^Y«d�W@��l!{u{ 6 s l!m¯ty\�tu~}Uh\
m¯U`m 5 _eWM[!UZ° r�s tygBaMtu¦RUhg W�fhdR[!\!l!fªY«tx¦OtxY 6 dM� Å S�Ë S D�@ ! �(Ù ��¦ °0®ÕY g s dRl!{u\ 5 U�[!dMY«Uh\ÏY s W=Y
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Y s UÃfhdR[!\!l!fªY«tx¦OtxY 6 dM� W¯��l!{u{ 6 s l!m¯ty\�tu~}Uh\�m¯U`m 5 _«WM[�U�d 5 YÖWMtu[!U`\�l!gbty[!a¯U`��l}WZYetydR[ Ê P ° S @ Ì2WZ[!\
Ê P ° S B Ì ¨ WM_bU s tya s U`_�Y s WM[ Y s U¡¦ZWM{yl�U`g2j!_eUhgeUh[�YeU`\ 5�6 vIdR[!U'UhY�WM{Ó° � SRP � °

¶¸s�k�ilm�k�m�s	u&v���n�m�k�x�u k��&i·wyiLw ~ m�s	uMi

vOtu[!f`UVY s tug�gel 5 ÒbU`fªY�¤�WMg�[!dMY�\�tygefhl!gegbU`\ tu[$Y s U�j!_edèÒbU`fhY � Å B �ê¨ tuY(¤2ty{u{ 5 U�{udOdMÔMU`\$ty[7Y«dÃty[Bm¯dR_eU
\!UªYÖWMtu{½ty[ Y s tyg�geUhfhYetydR[½°

r�s U:f`dR[�\!l!fhYetu¦ItuY 6 dM�(Y s UÍm¯U`m 5 _«WM[!U×tyg/\!UhjUh[!\!Uh[�YÃdR[ÚtuYeg/\!UhaR_eUhU¯dZ� s l!m¯ty\�tu~}f`WZY«tudR[½°
q ��l!{y{ 6 s l!mwtu\!tu~!U`\�m¯U`m 5 _«WM[�UwfhdR[!\!l!fªY«gÃj!_edMYedR[!g 5 UªYeY«Uh_ÃY s WM[�dM[!UwY s WZYÃtyg�dR[!{ 6 j!WM_bYe{ 6
s l!m¯ty\!tx~}U`\½° |}dR_¢_bU`{yWZY«tx¦RU s l�mwtu\!tuY 6 dZ�D{yUhgeg¢Y s WM[ PMQ�ú Y s U�f`dM[!\!l!fªY«tu¦ItxY 6 tu[wY s U�m¯U`m 5 _«WM[�U
\!Uhf`_eU`WMgeU$\!_«WMgkY«tufXWM{u{ 6 � S7P � °�TVdK¤�Uª¦RU`_ ¨ tuYÃtyg�tym¯jdR_kYÖWM[7Y'Y s WZYÃY s U$j3dR_bU`g×tu[ÐY s U$Uh{yU`fªY«_bdO\!Uhg
WM_bU�[�dMY 5 {ydIfÖÔMUh\ 576 UªæOfhU`gegV¤�W=Y«U`_VUªæOj3U`{u{yU`\���_edMm Y s UÃm¯U`m 5 _«WM[!U � Å @ � °Ñ®�[^Y s tyg�m¯dO\�U`{½Y s U
m¯U`m 5 _eWM[!UBtug:WMgegbl!m¯U`\ÙY«d 5 UB��l!{y{ 6 s l!m¯ty\�tu~}Uh\ëWM[!\ ¨ getu[!f`U Y s tygÇtugÍWÈdR[!U É j s WZgeU m¯dO\!Uh{ ¨
ç}dIdO\�ty[!aÍtug�[!dMY2f`dM[!getu\!U`_bU`\½°

�/l!_etu[!a/dRj3U`_eWZY«tudR[ ¨ Y s U¢¤�WZYeU`_�m¯dR{yUhf`l!{uU`g	WM_eU¢Y«_«WZ[!gej3dR_bYeU`\ÇY s _edRl�a s Y s U�mwUhm 5 _eWM[!U�\�l!U
Y«d gbUh¦MU`_«WZ{(\�tuØU`_eUh[7Y'mwUhf s WM[!tugem¯g`°ÍvIUh¦RUh_«WM{�m¯dI\!U`{ug s WX¦RU 5 U`Uh[Ðl!gbU`\@ty[¬Y s UÍ{ytxY«U`_eWZY«l�_eUÃYed
j!_bU`\!tufhY'Y s UÍ¤�WZY«Uh_�ç!dè¤ Y s _bdRl!a s Y s U¯m¯U`m 5 _«WM[�UM°wÎ^dRgkY×dM�(Y s U`m�WM_bUÍ��dOfhl!getu[!a�dR[@Y s _eUhU
m¯U`f s WM[�tygem¯g���dR_�Y s U¡¤�WZYeU`_2Y«_eWM[!gej3dR_kYXn�U`{uU`fªY«_ed É dRgbmwdRgbtyg ¨ \!txØ,l!gbtydR[�WM[�\�fhdR[7¦RUhfhY«tudR[ � �G� °

r�s U¡WMj�j!_ed7WZf s l!geUh\ ty[¯Y s tug¢m¯dO\�U`{¿tyg 5 WMgbU`\ dR[$Y s U�m¯UhY s dI\$l!gbU`\ 576 ÄRWM[!gegbU`[ � SRS � °�®�[
Y s U�¤¢dR_eÔ 576 ÄRWZ[!gegbU`[ ¨ [�dÇgej3U`fhtu~}f/m¯U`f s WM[!tygbm�tyg(l!geUh\BY«d×\�UhY«Uh_em¯ty[!UVY s UV¤�W=Y«U`_(Y«_eWM[!gej3dR_kY
ty[ÇY s U�m¯U`m 5 _eWM[!UZ° r�s Uh_eU2fXWM[ 5 U�m$WZ[ 6 f`dR[7Ye_et 5 l�Y«tu[!a��HWMfªY«dR_bg§Y«d¡Y s U�\�_etu¦Itu[!a���dR_bf`U 5 U s tu[!\
¤�WZY«Uh_ÃY«_eWM[!gbjdR_kYX°�®�[!gkY«UXWZ\ ¨ Y s U$m¯dO\!Uh{Ñl!geUhg×��l![!\}WZmwUh[�Y«WM{ÑY s Uh_em¯dO\ 6 [}WZmwtuf`g¡Y«d�WMf`fhdRl![7Y
��dR_2WM{u{,Y s U�\�tuØU`_eUh[7Y2mwUhf s WM[!tugem¯g2Y«WMÔ�ty[!aÍj�{zWMfhUM°

®�[4Y s UwmwUhm 5 _eWM[!U:Y s U$¤�WZYeU`_ÃYe_«WM[�gej3dR_bY×tyg�_eU`{yWZY«Uh\�Y«d�Y s Uwj!_edZY«dR[�Ye_«WM[�gej3dR_bY×\!l!UwYed
Y s U�U`{uU`fªY«_ed É dRgbmwdMYetyf�\!_eWMa!° r�s U�Y«_eWM[!gej3dR_kY�dM�½j!_edMYedR[!g¢WM[!\$¤�WZYeU`_¢Y s _edMl!a s Y s U�m¯U`m 5 _«WM[�U
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fXWZ[ 5 U'UªæOj!_eUhgegbU`\ÈWMg � SRS � n 	 É}� � ��� ¤ 8û� � � # ¤ 0 # Ê P ° S D Ì� # Éº� � # � ¤ 8È� � ## ¤ 0 # Ê P ° S F Ì
¤ s Uh_eU 	 tygÇY s U^fhl!_e_bU`[7Yw\!U`[!gbtuY 6 dZ�/j!_bdMY«dR[�g ¨H8 tugÍY s U�{ydIfXWZ{�jdZY«U`[7YetzWM{ ¨ 0 # tygÍY s U�{ydIfXWM{
f s UhmwtufXWM{OjdMYeU`[7Y«tyWM{�dZ�¤�WZY«Uh_ÑWM[!\ÍY s U��@¦ZWM_etyW 5 {uU`g§WZ_eUVÝ/[!g«WZaRU`_�fhdOUªÛwfhtyUh[�Yeg`° r�s UVj s 6 gbtyfXWZ{
ty[7YeU`_ej�_eUhY«WZY«tudR[×dZ��� ��� tygéY s U¢gej3U`f`tx~}f�j!_bdMY«dM[Çf`dR[�\!l!fhYetu¦ItuY 6M¨ . � SMS � ° q fhf`dR_b\!ty[�a�Y«d'Ý/[!geWMaRUh_
_eUh{zWZYetydR[�g�� � # É � # � °¢®ÕYVf`WM[ 5 U�g s dK¤2[^Y s WZY°� # � É�ü$ý½ � SRS �Ó¨ ty[ ¤ s tuf s 4 tyg�Y s UÃ[�l!m 5 Uh_
dM��¤�W=Y«U`_2m¯dR{yUhf`l!{uU`g�Ye_«WM[!gbjdM_bY«Uh\�¤2txY s UXWZf s j!_bdMY«dM[½°

®�[^dM_e\!Uh_2Yed:j!_edK¦Ity\!U�WÍj s 6 getufXWM{éty[7YeU`_ej�_eUhY«WZY«tudR[ dM�¡� ## ¨ W¯g s dR_kY�\�U`_etx¦ZWZY«tudR[Btyg2g s dK¤2[½n
0 É 0 � p � Ì {y[ Øþ]ÿþ � É � Ì þþ � {u[ Øþ]ÿþ � É Ñ Uè þ èþ �

r�s U'ç}lOæ�\�l!U¡Y«dÍY s U'{yWMgbY�YeU`_em�ty[�U`��l}WZYetydR[ Ê P ° S F Ì�tyghn

� É}� � ## ¤ 0 #
¤ s Uh_eUÇ� tug2WÍmwdR{yWM_�ç}lIæ,°
®�[!gbU`_bYety[!a:��dR_�Y s U'aR_«WM\�tyU`[7Y2dM��Y s U�f s U`m¯tyfXWZ{½jdZY«U`[7YetzWM{½tu[ Y s U ) \�ty_eUhfhYetydR[BY s tyg2aRtx¦RU`ghn

� É}� � ## � ÌØ � Ø� )
r�s tugVf`WM[ 5 U/¤2_btuYeYeU`[^WMg`n � É ÷ � Ø� )
¤ s Uh_eU÷ tyg/WB\!tuØl!getudR[¬fhdOUªÛwfhtyUh[�Y¡Y«WMÔ�ty[!aBWMf`fhdRl![7Y¡��dR_/\!txØ,Uh_eUh[�Y�Y«_«WZ[!gej3dR_bY/mwUhf s WM[!tugem¯g
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WM[!\ Ø tug�Y s U'f`dM[!f`Uh[�Ye_«WZYetydR[�dM��¤�W=Y«U`_2tu[�Y s U'mwUhm 5 _eWM[!UM°
T�dK¤¢Uh¦RUh_ ¨ ty[�Y s tyg�mwdI\!Uh{ j!_bU`geUh[7Y«U`\ 576 ÄRWM[�gegeUh[ � SRS � U`��l}W=Y«tydM[ Ê P ° S D Ì�WM[!\ Ê P ° S F Ì�WM_bU

f`dMm 5 ty[�U`\Íty[ÍdM_e\!Uh_§Y«d¡UªæOj!_bU`gbg(Y s U�¤�W=Y«U`_§ç!lOæÍtu[ÇY«U`_bmwg dM�¿Y s U�fhl!_e_bU`[7Y(\!U`[!gbtuY 6 dZ�j�_edMYedR[!g`n

� # É "$# 	 � õ � Þ � ¤ 0 # Ê P ° S � Ì

ty[ ¤ s tuf s "$# É � # �� ��� Ê P °po Q Ì

õ � Þ �ÁÉ � ## � � � # � � #� ��� Ê P °po Å Ì

r�s U'j}WM_eWMm¯UhY«Uh_ "$# tyg2W:m¯UXWMgbl!_eU¡dM��Y s U�Uh{yUhfhY«_bd É dMgem¯dMY«tuf/\!_«WZawWZ[!\ Y s U¡Y«Uh_em õ � Þ � ¤ 0 # tug
_eUh{zWZYeU`\$Yed×Y s U 5 WMfÖÔ¯Y«_«WZ[!gej3dR_bY�dM�D¤�WZY«Uh_�ty[$Y s U/m¯U`m 5 _«WM[!UZ° (WM{ul!U`g���dM_ õ�� Þ � ��dR_�\�tuØU`_eUh[7Y
m¯U`m 5 _eWM[!Uhg�WM_bUÃaMtu¦RUh[ 576 ÄRWM[!gegbU`[ � SRS � °�®�[^Y s tygVm¯dO\!Uh{ õ�� Þ � tygVWMgegbl!m¯U`\�Yed 5 UÃfhdR[!gbY«WM[7Y
WMgVWÇ~}_egkYVgbY«Uhj½° r�s tyg�tug2WwWM\�U`��l}WZYeUÃWZgegel�mwj�YetydR[ ��dR_2WÍ��l!{u{ 6 s l�mwtu\!tu~}Uh\ mwUhm 5 _eWM[!U � SMS � °
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UzJ�� ^ î[ZÈíÈò¬ä×ãPY i îwíÈò{SªâPS`î¯íÈá
r dÇWM{u{}dRl�Y«Uh_¢tu[7Y«U`_k�HWMf`Uhg¢dZ�,Y s U�f`dMmwj!lOYÖWZYetydR[}WZ{!\!dRmwWMty[�g§Y s Uh_eU�[�U`U`\wY«d 5 U�WMj!j!{utyU`\ 5 dRl![!\ É
WM_ 6 fhdR[!\!txY«tudR[!g`° q {ygbdBWZY�m$WZ[ 6 dZ�§Y s UÃty[7Y«Uh_e[}WZ{�tu[7Y«U`_k�HWMf`Uhg 5 dRl![!\!WM_ 6 f`dM[!\!tuYetydR[�g�[!UhU`\�Yed
5 UÇWMj!j�{ytyUh\¬ty[^dR_e\�U`_�Yed$aRUªY¡j s 6 getyf`WM{ fhdR_e_bU`fªY/¦ZWM{yl!Uhg`° r�s UÍaRU`[�U`_«WZ{ 5 dRl![!\!WM_ 6 f`dR[�\!tuYetydR[!g
��dR_�Y s tyg�m¯dO\�U`{DWM_bU'aRtu¦MU`[�ty[ Y s tyg2f s WMj�YeU`_h°

�u�³ê°��� � � ,%��À�+�2��� "$�	"O����3
½�iL{|n+�´x�kÚ�áx|u^{zi´k

q YB~}_bgbY j�_eU`gbgel!_bU 5 dRl�[!\}WM_btyU`gw¤�Uh_eUÈl!gbU`\»��dR_wY s U�ç}dK¤*f s WM[![�U`{ygh° r�s tygB\�ty\Ï[!dZY�WM{y{udK¤
��dR_w\!ty_bU`fhY$f`dR[7Ye_edR{VdK¦RU`_$m$WMgbgwç}dK¤ ty[7YedÐY s U¬f s WM[![�U`{ygh° q gwY s U^mwdI\!U`{2¤�WMgB\!Uª¦RU`{udRj3U`\
¤2tuY s geUª¦RUh_«WM{¢\!tygkY«ty[�fhYÇ\�dRm$WZty[!g'f`dM[![!U`fªY«Uh\ 576 ty[7Y«Uh_b�HWMfhU`g ¨ Y s UBWMj!j!_bd7WMf s l!gbty[!a�j!_eUhgegel�_eU
5 dRl![!\}WZ_etyUhg/\!tu\¬[!dMY/¤¢dR_bÔ3°�®�[ÈdR_b\!U`_/YedBgedR{x¦RUÇY s tyg�j!_ed 5 {yU`m*WM[!\ÚW=Y/Y s UÍgeWMm¯UÃY«tumwUÃa7WMtu[
5 UhYeYeU`_¡fhdR[7Y«_edM{§dK¦RU`_¡Y s UÍm$WZgeg/ç}dK¤ ¨ ¦RUh{ydIf`tuY 6 gej3U`fhtu~}Uh\@tu[!{yUªY«g�¤¢U`_bU¯WMj!j!{utyU`\,° Ê Î�WMgeg¡ç}dK¤
gej3U`fhtu~}Uh\^tu[!{yUªY«g�¤¢dRl!{u\�WM{ygbd s WX¦RU 5 UhU`[^WÍjdRgbget 5 ty{utuY 6R¨I5 l�Y�¤¢U`_bU'[!dMY2f s dRgbU`[^\!l!U¡Y«dÍgb{ydK¤�Uh_
f`dM[�¦MU`_baRU`[!fhUKÌ÷°

q YÇY s U$ty[�{yUhYÃdM��Y s U$ç}dK¤�f s WM[�[!U`{ug Ê WZY 5 dZY s Y s UBfXW=Y s dI\!UBWZ[!\4Y s U$WM[!dI\!U$gbty\!UXÌ�Y s U
5 dRl![!\}WZ_ 6 ¦ZWM{ul!U`g¡aMtu¦RUh[�WZ_eUÇY s UÍgbY«dMtyf s tudRmwUªY«_btyfÃç!dè¤ _«WZYeU ¨ YeU`m¯jUh_«WZYel!_eU:WM[�\ÐmwWMgeg/��_eWMf É
Y«tudR[!gh° r�s U�gbY«dMtyf s tudRmwUªY«_btyf§ç}dK¤ë_«W=Y«U ¨�/é¨ tyg	WVY«Uh_em.l!gbU`\×Yed/gej3U`fhtu� 6 Y s U¢WMm¯dRl![7Y	dM�}_eU`WMfhY«WM[7Y
��U`\ÇYed/Y s U�f`U`{u{ê° q gbYedRtyf s tydRm¯UhYe_etyfÑ_eWZY«U�dZ� Å tyg	Y s U�Uªæ�WMfªYÑWMm¯dRl![7Y§dZ�dXæ 6 aRU`[:[!UhU`\!Uh\Í��dR_ Y s U
_eU`WMfhYetydR[ ¨ ¤ s ty{yUVW�_«WZYeU�{yWM_eaRUh_§Y s WZ[ Å tu[!\!tufXWZYeU`g�Y s W=Y�fhU`{y{¿tugÑ��Uh\w¤2txY s m¯dR_bUV_bUXWMfªYÖWM[7Yeg¢Y s WM[
[!UhU`\!Uh\½° Æ¢6 gej3U`fhtu� 6 ty[!a:Y s UÃgkY«dRtuf s tydRm¯UhYe_etuf/ç}dK¤0_«WZYeU�Y s U�_eU`gbjUhfhYetu¦RU×WX¦RU`_eWMaRU�¦RU`{udOfhtuY 6 W=Y
Y s U ty[!{uUhYÇf`WM[ 5 U$fXWM{uf`l!{yWZY«Uh\½° r�s U m$WMgbgÇç}dK¤�tu[7Y«d¬Y s UB��l!U`{¢f`U`{u{�tyg×\!UhYeU`_em¯ty[�U`\ 576 Y s U
l!geWMaRU/dM�é_bUXWMfªYÖWM[7Yeg�Y«tym¯U`g(Y s U�gbY«dMtyf s tudRmwUªY«_btyf2ç}dK¤ _eWZY«UZ°Ñ|}dR_¢Y s U/fXW=Y s dI\!U/gbty\!U ¨ Y s tyg�aRtx¦RUhg
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WÍm$WZgeg�ç}dK¤ dM�	dXæ 6 aMU`[�Uh��l}WM{½Y«d�n

�Ù Æ Ã�É�/[� � Æ Ão´ü å � � þ ×�ø`�=Ù ö � Ê P °po P Ì

¤ s Uh_eU°� Æ Ã tyg§Y s U�m¯dR{yUhf`l!{yWM_	¤¢U`tua s Y�WZ[!\�ü tygÑ|¿WM_eWM\}W 6 ùúg�fhdR[!gkYÖWM[7YX° r�s U�WX¦MU`_«WZaRU�¦RU`{udOfhtuY 6
WZY�Y s UÐtu[!{yUªY fXWM[ 5 UÚgbjUhf`tu~!U`\ tu[Ë\�tuØU`_eUh[7Y�¤�W 6 g`° Ý/[!U@WMj!j!_bd7WMf s tyg Y«d�f`dR[7Yety[�l!dRl!gb{ 6
fXWZ{yf`l�{zWZYeUÇY s U$WK¦MU`_eWMaRU:¦RU`{udOfhtuY 6 ��_bdRm�Y s Uwl!geWMaRU¯dM��_bUXWMfªYÖWM[7Yeg`° r�s UwWX¦RU`_eWMaRU¯¦RU`{udOfhtuY 6 W=Y
Y s U�tu[!{yUªY�dM��Y s U¡ç}dK¤0f s WM[![!Uh{	W=Y�Y s U'fXW=Y s dI\!U'getu\!U/Y s Uh[ 5 U`fhdRm¯U`g`n

�' Éx/È� �Ù Æ Ã5�* Æ Ã#Ö � ÙS×�ø�� Ê P °po S Ì

¤ s Uh_eU 5 tyg�Y s U'mwt æIY«l!_bU¡\!U`[!gbtuY 6M¨ * Æ Ã tyg�Y s U'm$WMgbg���_«WMfªY«tudR[�dM� dXæ 6 aRU`[�WM[!\ Ö tyg�Y s U�fh_edRgbg
geUhfhYetydR[^WM_eU`WÍdM�	Y s U¡ç}dK¤ f s WZ[![!U`{Ó°

r�s tyg WMj!j!_bd7WMf s Yel!_e[�U`\ÇdRlOY tu[×gedMmwU(fXWMgbU`g Yed�fhdR[7¦RU`_baRU�gb{ydK¤2{ 6M¨ getu[!f`U¢W�_bU`\!l!fªY«tudR[×tu[ÃY s U
l!geWMaRUÇdM�Ñ_bUXWMfªYÖWM[7Yeg/_eUh\!l!f`Uhg/Y s U�¦RUh{ydIf`tuY 6 WM[�\¬¦Otuf`U�¦RU`_bg«W�° q [!dMY s U`_ 5 dRl![�\}WM_ 6 fhdR[!\!txY«tydM[
Y s WZY¡fXWZ[ 5 UÍl!gbU`\ÐWZY/Y s UÍty[!{uUhY/tug�Y«d ÔZU`Uhj@Y s U:WX¦RU`_eWMaRUÍ¦RUh{ydIf`txY 6 fhdR[!gbY«WM[7YX° r�s UÇ¦RU`{udOfhtuY 6
fXWZ[�Y s U`[ ¨ ��dM_�Uªæ�WMm¯j!{yU ¨!5 U'f`WM{yfhl!{zWZYeU`\�l!gbty[!a:geUª¦RUh_«WM{é_eUª��U`_bU`[!fhU�¦ZWM{ul!U`ghn

�' Éc/È� ��Ý/Þ�ß� ü Å) ò ä Ý/Þ�ß � Ì� Ý/Þ$ß ÅÖ � ÙS×�ø=� Ê P °poRo�Ì

¤ s Uh_eU ��Ý$Þ$ß¡tyg�WÇ_eUh��Uh_eUh[!f`U¡fhl!_e_bU`[7Y ¨ � tyg�Y s U/[�l!m 5 U`_�dZ�éU`{yUhfhYe_edR[!g�j3U`_�mwdR{¿_bUXWMfªY«tydM[ ¨ ) ò ä Ý$Þ$ß
tygÇY s U�_eUª��U`_eUh[!f`U�m¯dR{���_«WZfhY«tudR[ÙdM�VY s U�_bUXWMfªYÖWM[7YwWZYÍY s U�tu[!{yUªY ¨ WM[!\ � Ý$Þ$ß�tygÇY s U�_bUh��Uh_eU`[�f`U
j!_bU`gegbl!_eUÃWZY2Y s U�tu[!{yUªYX°

r�s UÍty[�{yUhY 5 dMl![!\}WM_ 6 fhdR[!\!txY«tudR[�l!gbU`\Útyg�\!U`j3U`[�\!U`[7Y�dR[¬Y s UÇUªæOj3U`_etumwUh[7YÖWM{	\}WZYÖW$WK¦ZWMtu{ É
W 5 {uU ¨ WZ[!\�¤2tu{y{ 5 U'gej3U`fhtu~}Uh\^tu[�UXWMf s fXWMgbUM°

T�dK¤¢Uh¦RUh_ ¨ ty[¬dM_e\!Uh_�Y«d�WMj�j!{ 6 Y s tug/WMg/W 5 dRl�[!\}WM_ 6 f`dM[!\!tuYetydR[�W$¦RUh{ydIf`tuY 6 j!_bdM~}{yUÃ[!U`Uh\!g
Y«d 5 UB��dRl![�\½°4|}dR_×��l�{y{ 6 \!Uª¦RUh{ydRj3U`\�{zWMm¯ty[!WM_¡ç}dK¤ ¨ Y s UB¦RUh{ydIf`tuY 6 ty[4Y s U ) É \!tu_eUhfhY«tudR[4tugÍW
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��l![!fªY«tudR[ödM� * WZ[!\ � ¨ % É % Ê *�� � Ìª° r�s U�¦RU`{udOfhtuY 6 tyg��`Uh_ed4tu[õY s U * WM[�\ � \!tu_eU`fªY«tudR[!g ¨
WM[!\^Y s UÃj!_eUhgegel�_eUÍtyg�Ww��l![�fhY«tudR[�dZ�§æ ¨ � É � Ê ) Ìª° r�s UÇm¯dRm¯U`[7Y«l!m Uh��l}WZY«tudR[¬tu[�fXWZ_bY«UhgetyWM[
f`dIdR_b\!ty[}W=Y«U`g�f`WM[�Y s Uh[ 5 U'_eU`\�l!f`Uh\^Y«d � P @ � n

� � �� ) p 0 � � � %� * � p � � %��� � � É ØÛô � ø " Ë Ê P °po @ Ì

r�s U'ç}dK¤ tug�gel 5 ÒbUhfhY�Y«d:[!dR[ É ge{utyj f`dM[!\!tuYetydR[�g�dR[�Y s U'\!l!fªY�gbl!_b�HWZf`U`gh° r�s tug2tyg�U`��l!tx¦ZWM{yUh[�Y�Yed
W�fh{zWMgbgetyf$�/ty_btyf s {uUhY�j!_ed 5 {yUhm � S o �ê¨ ¤ s tuf s4s WMg 5 UhU`[Ù\!UªY«U`_bmwtu[!U`\�Uªæ�WMfhYe{ 6 ��dR_Ãm$WM[ 6 [!dR[ É
f`tu_efhl!{zWM_�g s WMj3U`g ¨ ty[!fh{yl!\!tu[!aÍ_eUhfhY«WM[!aRl!{yWM_�\!l!fªY«g � S @ � n

% ÉÄ� Å B� ö � Í �Í ) � ð �0 �§å ¨ ¦ ä ö ä ªøªøª Ê��ÃÅ Ì
	 å ��¦�� �
�� ö � ÅH� fhdRg s Ê � � * × P ð Ì

fhdRg s Ê � �� × P ð Ì � f`dRg � � � �P ð � Ê P °po B Ì

¤ s Uh_eU'Y s U'j!_bU`gegbl!_eU�aR_eWM\!tyUh[7Y Ó 2Ó � tyg�aRtx¦RUh[^tu[BY«U`_bmwg2dM��Y s U�m¯UXWZ[^Wèæ�tyWM{,¦MU`{ydIf`txY 6 % � � S @ � n

% �ÁÉº� ÅS � Í �Í ) � ð �0 � Å�� Å=� P� ¬ � ð  � �§å ¨ ¦ ä ö ä ªøªøª Å� ¬ Y«WM[ s � � ��P ð ��� Ê P °po D Ì

¤ s Uh_eU ð tyg½Y s U s WM{u�I¤2ty\OY s dM�!W�[!dM[ É fhty_efhl!{zWZ_D\!l!fhY	WM[�\  tug½Y s U s WM{x� s U`tua s Y	dZ�!W2[!dR[ É f`tu_ef`l�{zWM_
\!l!fªYX°

]��Il!WZY«tudR[ Ê P °po B Ì/WM[!\ Ê P °úo D Ì/WM_eUÍ�HWMtu_e{ 6 f`dMmwj!{uUªæ°Í®�[�dM_e\!Uh_'Yed�f`ty_bf`l!mÃ¦RU`[7Y�Y s U:fhdRm É
j!l�Y«WZY«tudR[}WM{�f`dRm¯j!{yU÷æOtuY 6 WÚgetumwj!{uU�WMj!j!_bdXæ�tum$W=Y«tydM[�j�_edRj3dRgeUh\ 576�c l!_e\!W 6 s WZg 5 U`Uh[öl!gbU`\
� S @ � n % É % � Ó � � Å`� � *  � å � � ÅH� � �ð � � � Ê P °po F Ì

% � Ó � É % � � Ù p Å
Ù � � � p Å� � Ê P °po � Ì

¤ s Uh_eU % � tyg'Y s U WX¦MU`_«WZaRU$¦RUh{ydIf`txY 6 WZ[!\4fXWZ[ 5 U¯��dRl![!\���_bdRm U`��l}WZYetydR[ Ê P °po S Ì'dR_ Ê P °úoMo�Ìª°
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i2U`{zW=Y«tydM[!g���dR_�Y s U¡¦MWZ{yl!Uhg Ù WM[!\ � WM_eU � S @ � n
Ù:É Å Ë D p QVË @ � � ð  � ��¦$ª ã

� É ���� P ��dR_ Ó Ô�� ¦ö
P p Q�Ë S Ê Ó Ô � ¦ö Ì���dR_³ÓÔ�� ¦ö

¤ s tuf s aRtu¦MU`gÑ¦RUh{ydIf`tuY 6 j�_edM~}{uU`gÑY s W=Y�WM_bUV¤2txY s tu[ Å ú dM�½Y s UV¦ZWM{ul!U`g(d 5 Y«WMty[!Uh\w��_bdRm Y s UVUªæ�WMfªY
gedM{yl�YetydR[!g�aRtu¦MU`[ 576 U`��l}W=Y«tydM[ Ê P °po B Ì�WZ[!\ Ê P °po D Ì÷°×| tuaRl!_bU P ° P g s dK¤2g�W j!{ydMY/dM�¢W$¦RU`{udOfhtuY 6
j!_bdM~}{yU¡l�gety[�a¯Uh��l}WZY«tudR[ Ê P °po F Ì÷°

|	tyaRl!_bU P ° P n§ÑU`{udOfhtuY 6 j!_edM~!{yU/��dR_2W:ge��l}WM_bU'f s WM[![!Uh{ ¨�ÓÔrÉ)Å

r�s U$dMj�Y«tudR[@Yed s WK¦MUw��l!{u{ 6 s l!m¯ty\�tu~}Uh\Úç!dè¤�tu[7Y«d�Y s U:ç}dK¤ É f s WZ[![!U`{ug×tug�tumwj�{yU`m¯U`[7YeU`\½°
r�s U geWZY«l!_eWZY«tudR[Ùj!_bU`gegbl!_eU ��dR_�¤�W=Y«U`_Ç¦ZWMj3dRl!_×tygÇaRtx¦RUh[ëWMg:W¬��l}WM_bYetyfBUh��l}WZY«tudR[Ù\!Uª¦RU`{udRj3U`\
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l!gbty[!a¯W:_eU`aM_eU`gbgetudR[�dM� Y«W 5 l!{yWZY«Uh\�¦ZWM{ul!U`g���_bdRm Î�dR_«WM[�UhY�WM{Ó° � S B � °

� #�ä ¾ Ó Þ É Ê�Å Ë P B�F S B�B �MÅ Q � ï �=Ì ã �ÏÅ Ë o � F P B´D �7Å Q �£¬ �=Ì ö p QVË QRQ B´D Q ��Å B o S ��Ì ���Å ËúS o F S Å F´D QRS ��Ì p Å QRPVË @ QRS o Å Q Å Ì �7Å Q ¬ � c W � Ê P ° @ Q Ì

r�s tugVUh��l}WZY«tudR[�tyg�¦ZWM{uty\B��dR_�YeU`m¯jUh_«WZYel!_eUhg2��_bdRm SRPMS�Ë Å @�Î Y«d S F S�Ë Å @�Î Ê @ Q �»ÅRÅ Q ç ñ Ì÷°
r�s U�mwdR{��_«WMfªY«tydM[ dM�	Y s U'\!tuØU`_bU`[7YVgej3U`fhtyU`gVWZY2Y s U'ty[!{uUhY2WM_bU¡aRtu¦MU`[^WMg`n

) Â Ã Æ É 2���� ���! 2) Â Ã É Å Ë Q �IÊ�ÅH� ) Â Ã Æ Ì) Æ Ã É Q�Ë P Å`�7ÊkÅ�� ) Â Ã Æ Ì) ¥ Ã É Q�Ë D � �7ÊkÅ�� ) ÂµÃ$Æ Ì
Ê P ° @ Å Ì

r�s U�m$WZgeg É ��_«WMfªY«tudR[BfXWZ[�Y s U`[ 5 U¡��dRl�[!\ 576 n

* ò É ) ò � ò� åó�¨ ¦ ) ó � ó Ê P ° @ P Ì

�u�³ê°�$� I 
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®�[^Y s tyg2m¯dO\�U`{Dj!_bU`gegbl!_eU×dRl�Y«{uUhYeg s WK¦MU 5 U`Uh[¬l!geUh\½° r�s tug�tug2\!dR[!UÃty[�dR_e\�U`_2Y«d$aMtu¦RU¡Y s U�Y�¤¢d
ç}dK¤)f s WM[![�U`{yg/Ww_eUª��U`_bU`[!fhUÍj!_eUhgegel�_eU:WZYVY s U×dRl�Y«{uUhY`°�| {ul!U`[7Y�\!dIU`g/[!dZY s WX¦RUÃY s UÃdRj�Y«tudR[^Yed
gej3U`fhtu� 6 Y�¤¢d¯\!tuØU`_bU`[7YV_eUh��Uh_eUh[!f`U'j!_bU`gegbl!_eUhg ¨ ¤ s tyf s tyg�[�U`U`\�U`\�tu[ Y s tug�mwdI\!U`{,gety[�f`U/Y s U'Y�¤¢d
f s WM[�[!U`{ug�WZ_eU'geUhj}WM_«W=Y«U`\ Ê gbU`U'geUhfhY«tudR[ P °úo�° S Ì÷°

®Õ��Y s U`_bU tyg 5 WMfÖÔ É ç}dK¤ ty[ëWM[ 6 dZ�VY s UBY�¤¢d@f s WM[![!Uh{yg ¨ Y s U f`dRm¯jdMgetuYetydR[ÐdM�2Y s Uwç}dK¤�tug
fXWZ{yf`l�{zWZYeU`\ÈWMg�tuY�¤�WMg���dR_�Y s UÇty[�{yUhY`° r�s tug�tug�\!dR[�UÇdR[!{ 6 ��dM_�f`dMmwj!lOYÖWZYetydR[}WZ{�_bUXWMgbdR[!g¡gbty[!fhU
Y s U`_eU�g s dRl�{y\ [!dMY 5 U/WM[ 6$5 WZfÖÔ É ç}dK¤ tu[wY s U���l!Uh{,f`Uh{y{l![!\!Uh_�[!dR_bm$WM{3dRj3U`_eWZY«tudR[$fhdR[!\!txY«tydM[!g`°
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�u�³ê°��� þá�2
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� u�k�ilm�p$s	��i ~ i´k#" iliLu.k��Mi?iL{|iL��k�m�n+�MiSs	u^�.k��&i%$^n&"î�G�Ms	u&u&iL{

q YVY s UÃty[7Y«Uh_b�HWMfhU 5 UhY�¤¢U`Uh[¬Y s UÃU`{yUhfhYe_edI\!U×WZ[!\^Y s U�ç!dè¤.f s WM[![!Uh{ ¨ Wwl!gbU`_�\�Uh~}[!Uh\���l![!fªY«tudR[
Ê ¥��¡|�Ì ¨ ¤ s tuf s WZgegel�_eU`g Y s WZYBY s U¬ç}lOæÏdM��U`{yUhfhYe_edR[!g$tyg��hU`_ed ¨ tug WMj!j!{utyUh\½° r�s tyg tug$\!dM[!U
576 ��dR_efhty[!a�Y s U:¦ZWM{ul!U:dM��Y s U¯jdMYeU`[7Y«tyWM{§tu[@Y s U¯~!_egbYÃf`Uh{y{�tu[ÚY s U:ç}dK¤ É f s WM[�[!U`{(getu\!UwdZ��Y s U
ty[7YeU`_b�HWZf`U¡Y«d s WX¦RU'Y s U'geWMmwU¡¦ZWM{ul!U�WMg�Y s U�WM\=ÒeWZf`U`[7Y�f`Uh{y{½dR[�Y s UÃUh{yU`fªY«_bdO\!U'gbty\!UZ° Æ(6 \!dRty[�a
Y s WZY:Y s U�jdZY«U`[7YetzWM{�aM_«WM\!tuU`[7Y¯[!dR_bm$WM{�Yed@Y s U�ty[7Y«Uh_b�HWMfhU�¤2tu{y{ 5 UE�`Uh_ed ¨ s U`[!fhU^Y s U�ç!lOæ�dM�
U`{uU`fªY«_edM[!g2tyg�U`��l}WZ{éYed�`U`_bd!°

� u�k�ilm�p$s	��i ~ i´k#" iliLu.k��Mi?iL{|iL��k�m�n+�MiSs	u^�.k��&iÊwfiVw ~ m�s	u&i
®�[�Y s tug�mwdI\!U`{½Y s U'ty[7Y«Uh_b�HWMfhU 5 UªY�¤�UhU`[�Y s U'mwUhm 5 _eWM[!U�WM[!\�Y s U'Uh{yU`fªY«_bdO\!Uhg2tyg�\!Uª~}[!U`\�WMgVW
¤�WM{y{ Ê tym¯jUh_em¯UXW 5 {uU 5 dRl![!\}WZ_ 6 Ìª° r�s UV¤�WM{y{ s WMg�W¡ç}l!tu\w_bU`aRtudR[:dR[¯UXWMf s gety\�U ¨ WM[!\wUXWMf s gety\�U
tyg�Y s U`_bUh��dR_bU'Ye_eU`WZY«Uh\¬WMgVW:\!tygkY«ty[�fhY�¤�WM{y{Ó°�®�[¬| {ul!U`[7Y�Y s tyg2tyg2\!dR[�U 576 fh_eUXW=Y«ty[�a$W Î g s WM\!dK¤�Ï
dM�¢Y s U:¤�WZ{y{ê° r�s U Î Y�¤¢d^¤�WM{y{ug©Ï�WM_eU:Y s U`_emwWM{u{ 6 f`dRl!j�{yU`\,° r�s WZYÃmwU`WM[!g¡Y s U s U`WZY�Y«_«WZ[!gb��Uh_
¤2ty{u{ 5 U¡\!ty_bU`fªY«{ 6 fXWM{uf`l!{yWZY«Uh\B��_edRm Y s U¡gbdR{ylOY«tydM[ ty[BY s UÃWZ\=ÒeWMf`Uh[7Y2f`U`{u{ygh° r�s U`_bUh��dR_bU ¨ Y s Uh_eU¡tug
[!d:[!UhU`\^��dM_2WM[ 6 WM\!\!txY«tudR[}WM{ 5 dRl�[!\}WM_ 6 f`dR[�\!tuYetydR[!g � Å���� °

r�s U _eU`WMgedM[ë��dM_Çl!getu[!aÚW�¤�WM{y{¢WZYÇY s U ty[7Y«Uh_b�HWMfhUBtyg×m$WMtu[!{ 6 YedÈj!_eUª¦RUh[�YwWM[ 6 f`_edMgegedK¦MU`_
dM�ÑgbjUhf`tyUhg¡WM[!\�U`{yUhfhYe_edR[!g�Y s _bdRl!a s Y s U×m¯U`m 5 _«WM[�UÇWM[!\¬WM{ygbdwY«d$j!_eUª¦RU`[7Y'j!_bU`gbgel!_bUÍ_eU`{yWZY«Uh\
j!_bd 5 {yUhmwgh° r�s tyg2tug�\!dR[!U�WMg2WÍ~}_egkYVgbY«Uhj ¨ WM[!\�g s dRl!{y\ 5 U'ty[7¦RUhgbY«tua7WZYeU`\���l!_bY s U`_h°

r�s U:jdZY«U`[7YetzWM{	ty[¬Y s U¯m¯U`m 5 _«WM[�UÇtyg/gbUhY'Y«d°�hU`_bd�WZY�Y s U:WM[�dO\!UÍgbty\!U ¨ WZY¡Y s UÍty[7Y«Uh_b�HWMfhU
5 UhY�¤¢U`U`[@Y s UÍf`WZYÖWZ{ 6 gbY'WZ[!\ÈY s UÍm¯U`m 5 _«WM[!UZ° r�s tyg¡tyg 5 WMgeUh\ÐdM[¬Y s U:WMgbgel!m¯j�YetydR[¬Y s WZY¡Y s U
j3dMY«Uh[�YetzWM{2W=Y¯Y s U^WM[!dI\!U^gbty\!U�tyg:l![�tu��dR_bm Ê gbU`U�gbU`fªY«tydM[ P ° S ° S Ìª° q YwY s U^f`WZY s dO\!U�getu\!U ¨ W
[!Uha7WZY«tx¦RU�ç!lOæ Uh�Il!WM{,Y«dÇY s U/fhdR[!gel�mwj�YetydR[$dM��j!_edMYedR[!g�tu[BY s U/WM\=ÒeWMfhU`[7Y2f`Uh{y{3ty[BY s U/fXWZY«WM{ 6 gkY
{zW 6 U`_�tug�gej3U`fhtu~}Uh\�WZY�Y s U/tu[�YeU`_k�HWMf`U 5 UhY�¤¢U`Uh[ Y s U/Uh{yUhfhY«_bdO\�U¡WM[!\BY s U�m¯U`m 5 _«WM[!UZ° Æ¢6 \!dRty[�a
Y s tyg ¨ Y s U'j3dMY«Uh[�YetzWM{,j!_edM~!{yU¡ty[ Y s U'mwUhm 5 _«WZ[!U¡fXWM[ 5 U�f`WM{yfhl!{zW=Y«U`\,°
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q gB\�U`gefh_et 5 Uh\Ïty[õgeU`fªY«tudR[ P ° S °poÐY s U¬aR_«WZ\!tyUh[�YwdM�/Y s U�f s U`m¯tyfXWZ{�j3dMY«Uh[7Y«tzWZ{Vtugwl�geU`\ÏYed
fXWZ{yf`l�{zWZYeU2Y s U�¤�WZYeU`_Ñç}lOæ¯Y s _bdRl!a s Y s U�mwUhm 5 _eWM[!UM° r�s U�j!_bdM~}{uU�dM�Y s U�f s U`m¯tyf`WM{¿jdZY«U`[7YetzWM{
ty[ëY s U�m¯U`m 5 _eWM[!U�tyg¯f`dRm¯j!l�YeU`\ 5�6 gbjUhf`tu� 6 tu[!aÐY s U�¦ZWM{ul!U^WZYwY s U�mwUhm 5 _«WZ[!ULÔZUh{yUhfhY«_bdO\�U
ty[7YeU`_b�HWZf`UM°!>DdIfXWM{2U`��l!tu{yt 5 _etul!m�tug$WMgbgel!m¯U`\ÏWZY:Y s U^ty[7Y«Uh_b�HWMfhUM° r�s tyg¯m¯UXWM[!g¯Y s W=YBWZY¯Y s U
ty[7YeU`_b�HWZf`U ¨ Y s U¯¤�W=Y«U`_�ty[@Y s U¯m¯U`m 5 _eWM[!UwWM[!\@Y s U¯¤�WZYeU`_�¦MWZjdRl�_�tu[ÐY s UwUh{yUhfhY«_bdO\�UBWM_bUwtu[
U`��l!tu{yt 5 _etul!m^° r�s U 5 dRl![!\}WZ_ 6 fhdR[!\!txY«tydM[!g WZY Y s UÚty[7Y«Uh_b�HWMfhUÐW=Y 5 dMY s gety\�U`g Ê WM[�dO\!UÚWZ[!\
fXW=Y s dI\!UKÌ�f`WM[�Y s U`[ 5 U�aMtu¦RUh[�WMg � SRS � n

0 � Þ �# É 0 �# p � Ì {u[ � #� û Ê P ° @ S Ì

¤ s Uh_eU 0 � Þ �# tug½Y s U�f s U`m¯tyfXWZ{RjdZY«U`[7YetzWM{ZdM�O¤�WZYeU`_½¦ZWMj3dRl!_Dty[/Y s U�m¯U`m 5 _eWM[!UÑWZY,Y s UÑty[7YeU`_b�HWZf`U ¨0 �# tug�Y s U�f s U`m¯tyf`WM{Dj3dMY«Uh[�YetzWM{éW=Y�gkYÖWM[�\}WM_e\^f`dR[�\!tuYetydR[!g ¨ � # tug2Y s U'¤�WZYeU`_2¦ZWMjdMl!_2j!_eUhgegel�_eU
ty[ Y s U'U`{yUhfhYe_edI\!U'WZY2Y s U'tu[�YeU`_k�HWMf`U ¨ WM[!\ � û2tyg�Y s U�gkYÖWM[�\}WM_e\�j!_bU`gegbl!_eUZ°
�u�³ê°�³ê ' ÿj��� ÿ��	%éÿ�3

®�[4Y s U WM_eU`WMg×¤ s Uh_eU Y s UBa7WMgÇ\�tuØl!getudR[�Uh{yU`fªY«_bdO\!Uhg:WM_eUwf`dR[�[!U`fªY«U`\ëY«d^Y s U 5 tujdM{zWM_'j!{yWZY«Uhg
Ê Y s U¯{zWM[!\@WM_bUXW7Ì¡W�f`dR[�gbYÖWZ[�YÃ_eUª��U`_bU`[!fhUw¦RdM{uYÖWZaRUÍU`��l}WM{�YedÆ�hU`_ed^tyg'WMj�j!{ytuU`\@WMgÃW 5 dRl![!\!WM_ 6
f`dM[!\!tuYetydR[ 5 dZY s WZY�Y s U×WM[!dI\!UÇWZ[!\ÚWZYVY s UÇf`WZY s dO\!UZ° q Y¡WZ{y{DY s U×dMY s Uh_�¤�WM{y{ugVY s UÇUh{yU`fªY«_bdR[
ç}lOæ tyg�geUªY�Yed�`U`_bd!°

�u�³ê°�!( ) *,+�+�-
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UzJ#� i��Z� �{Z%�����PS[�Z���u� �¢¡£�2¤�¥0¦{Z§¡,¥
¨ /�9f;AE�7�YZ@&LA=R3nT�9<;A=Z7f=RhKNf=Rh\1C9f=[LdE8YlFA38E�PRE89?7D@K38v�=[N�;M1�7eGI=[=R/dJA7D=[LU` ¨ /i1©7f=[h�Nf=[hK1C9<=RLd7f@K3SvK=RN9<;>=uhK@mvK=RNf/AE8/Ahg=[^jJM1C9fE�@K/>7?1�Nf=ª7f@K3SvK=RLq7D=[^jJA=R/j9fE�1�3838O�«¬7D=[hKND=[h\1�9<=[L§VWND@KY@K/A=®1�/>@�9<;A=RN
¯#` y ;A=hK@mvK=RNf/AE8/Ahg=[^jJM1�9<E�@�/A7�1�Nf=e/A@K/&B°3�E�/>=w1�Ne«�1�/>LqPR@KJAFA38=[L5¯#T�9<;>=[Nf=�VW@KNf=®7D=Rv�=[N<1C3£E89<=RN<1C9fE�@K/>7{@�V,9<;>=7f@�3�J>9fE�@K/©3�@_@KF2YuJA7�90GI=ªFI=[N�VW@KNfYZ=[L±G�=�VW@KNf=ª1lPR@K/\vK=[NDhK=[L§7D@K3�J&9<E�@�/±E87�@�G>9
1�E8/A=[L�`z²X1CP
;�E89f=[N�B1C9fE�@K/xP[@�/A7fE87D9<7�@�V:9<;A=c7�9<=[F>7eE�383�JA7�9<Nf1C9<=RL§E�/§pMhKJAND=Q³_` �q´¶µm·C¸°´ ³C¹ ¸ ` ¨ 9�7f;A@KJ>3�LqG�=c/A@�9f=[Lx9<;M1�9JA7DE�/AhlNf=[7DE�LAJA1�3�vC1�38JA=[7~E�/±@KNfLA=RN~9f@HLA=�9<=[NDYlE8/A=ePR@K/\vK=RNfhK=R/AP[=®E87~/A@C907fJ&ºlPRE�=R/j9[` y ;A=ªv�1C3�JA=R7@�V�P[NDE89<E8Pw1�3�FM1�Nf1�Yl=�9<=RNf7z7f;A@�JA3�L2GI=�YZ@K/AES9<@KND=[LgE8/©@�NfLA=RNz9f@c7f=[PRJANf=�P[@�/jv�=[NDhK=[/APR=�`

Start

Solve discretised momentum equations

Solve pressure correction equation
Update pressure, face mass flow rate

Solve energy, species, and other scalar equations

Converged?

Stop

Update properties

initial guess

Yes

No

� E�h�JANf=�³&` �>» o&@�38vK=RN�1�3�hK@�NfE89f;AY
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ÍÏÎ_ÐQÑÒeÓwÔ ÑÕ×Ö ÍÙØtÚ£ÛlÐ ÓÜÔ ÑÕ×ÖkÝMÞeß Ú Ô&àâáäã «n³&` � ¹j¯
� @KNËVW@KNËrMJ_s2E�/QsjB!LAE8Nf=RPR9<E8@K/Q9<;>E�7zhKE8v�=[7 »
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Ä«º`½yÄ«ÃÈ½�»¹·e¼³»¹¸Åº{½wÒ ¨�½�»eÂ�Ã«À¹ÃÕÌ�º L Ã«¾�À«Ç�»eÂyÃ�Ây¸ÅÁ{Â�Ã«À�»ÖÄ J ·�·¹ÃÈ½�» L Ã«½yÀ�¸�»e¸�Ã«À�ÑÕÃÈ·¹Ã�Êáº J ½ L ¸Å½}»eÂyÃ�ÌW¸ L>L ¾ÅÃ
º`Ê�»eÂ�Ã�Ä�Âl¼`½y½�Ã«¾ÖÑ²ÂyÃÈ·¹ÃÓ»eÂ�Ã�ºLË�¿SÁ{ÃÈ½�Ä«º{½yÄÈÃ«½h»e·¹¼³»e¸�º{½<¸ÅÀàÂy¸ÅÁ{Â�Ã«À�»«Ò A ºIÑ�ÃÈ×{ÃÈ·«Ç @ ¼`½yÁ�ÃÈ»}¼`¾�ÒY·¹Ã�Ù
Ä«ÃÈ½h»e¾�¿�Î J Æy¾�¸ÅÀ¹Â�Ã L ¼à»eÂy·�Ã«Ã�Ù L ¸�Ì�ÃÈ½yÀ¹¸�º{½l¼`¾�Ì�º L Ã«¾t´ ¹K¹ ¸�Ç{Ñ²¸Ü»eÂ L ¸�À�»e·�¸ÅÆ J »eÃ L ¼`ÄF»e¸Ü×`¼�»e¸Åº`½�ÎÏº³»eÃ«½h»¹¸ä¼`¾
¼`½ L ÄÈº{ÌWÎy¾ÅÃF»eÃ�Ä�Âl¼³·¹Á{ÃÍ»¹·e¼`½�À¹Î>º{·�»«ÇwÑ²Ây¸ÅÄ�Â�Îy·�Ã L ¸�ÄÈ»¹ÀYÀ¹¸�Ì�¸�¾ä¼`·²·¹ÃÈÀ J ¾Ü»eÀà»¹º�»eÂy¸�ÀYÌWº L ÃÈ¾�Ò «�ù Òi�ÓÒ
= ¼`½yÁcÃÈ»É¼`¾�Òz´ ¹ Ã�¸îÂl¼L×{Ãg¼`¾ÅÀ�ºÓ·¹ÃÈÄ«Ã«½h»¹¾�¿�Î J Æ�¾Å¸ÅÀ�ÂyÃ L Ñ�º{· É »¹Âl¼³»²Îy·�ºI×�¸ L Ã«À²À�¸ÅÌW¸Å¾ä¼³·ÕÎy·�º`ßl¾ÅÃÈÀ ¯ Ò

�´ÂyÃ�Ì�¼�Ë�¸ÅÌ J Ì#Ä J ·¹·¹ÃÈ½h» L Ã«½�À¹¸�»�¿�ºSÄ«Ä J ·¹À J ½ L ÃÈ·É»eÂ�ÃÍ¾ä¼³½ L ¼³·¹ÃL¼WÀ¹¸�½yÄ«Ã}»eÂyÃ}º{ÂyÌW¸ÅÄ?¾Åº`À¹À¹ÃÈÀ
¸Å½�»eÂyÃ�Áh¼³À L ¸�Ø J À�¸Åº{½�¾Å¼L¿{Ã«·Õ¸Å½�Ð J Ã«½yÄÈÃY»eÂyÃ�¼³ÄÈ»e¸Ü×S¸�»�¿�¼³»Õ»¹ÂyÃ�ÄL¼³»e¼`¾�¿SÀ»�ÌWº{·¹Ãà»¹Âl¼`½�»¹ÂyÃYÄ«º`½yÄ«ÃÈ½�Ù
»e·¹¼³»e¸�º{½N¾�º{À¹À�Ã«À«Ò3�´ÂyÃÓÃ«¾�Ã«ÄF»e·¹º`½<Îl¼³»eÂ<Êá·�º{Ìí»¹ÂyÃc¼`·�ÃL¼�º`Ê�»eÂ�ÃÓÄL¼³»e¼`¾�¿SÀ�»Y¾ä¼L¿{ÃÈ·àÑ²Ây¸ÅÄ�Â�¸�À J ½ L ÃÈ·
»eÂ�Ã�ÐlºIÑ#Ä�Ây¼`½y½yÃÈ¾�¸ÅÀg¾Åº{½yÁ`Ã«·g»¹Âl¼`½¡»¹ÂyÃ�Îl¼³»¹Â,Êá·¹º`Ìé»¹ÂyÃ�¼`·�ÃL¼Nº`Ê´»¹ÂyÃ�ÄL¼�»�¼`¾Ü¿�À»Ó¾ä¼L¿`Ã«·gÑ²Â�¸ÅÄ�Â
¸ÅÀ J ½ L Ã«·�»¹ÂyÃc¾ä¼`½ L ¼³·¹ÃL¼³À « À¹ÃÈÃL�1¸ÅÁ J ·�Ã ³ ÒSµ ¯ Òu¨±ÊP»eÂ�ÃWÄÈº{½ LAJ ÄÈ»e¸Ü×S¸�»�¿N¸�À�¸Å½yÄÈ·¹Ã«¼`À¹Ã L Ç�»¹ÂyÃÓ¾Åº`À¹À¹ÃÈÀ
·¹ÃÈ¾ä¼³»¹Ã L »eº�»eÂ�ÃW»¹·e¼`½yÀ�ÎÏº`·�»?º`ÊÕÃ«¾ÅÃÈÄÈ»¹·¹º{½yÀ�Êá·�º{Ì¨»eÂ�Ã�¼³·¹ÃL¼ J ½ L Ã«·?»eÂyÃÓÐlºIÑÞÄ�Âl¼³½y½yÃ«¾�Æ>Ã«ÄÈº{Ì�ÃÈÀ
À¹Ì�¼`¾�¾ÅÃ«·ÈÒ A ÃÈ½yÄ«Ã³Ç>»¹ÂyÃ}¼`ÄÈ»¹¸�×³¼³»e¸�º{½�ºI×{ÃÈ·¹Î>º`»eÃÈ½�»¹¸ä¼`¾î¸�½�»¹Ây¸ÅÀ�¼`·�ÃL¼Ó¸Å½�Ä«·¹Ã«¼`À¹ÃÈÀà¼³½ L »¹Â J À�»¹ÂyÃ?¾ÅºSÄL¼`¾
Ä J ·¹·¹ÃÈ½h» L ÃÈ½yÀ¹¸Ü»�¿�¸Å½�Ä«·¹Ã«¼`À¹ÃÈÀ«Ò

�´Ây¸ÅÀ�ÄL¼`½�ÆÏÃ�¸Å¾�¾ J À»e·e¼�»eÃ L Æh¿WÃFË�Îy¾Åº`·¹¸Å½�Á}»¹ÂyÃàÃFØwÃÈÄÈ»�º³Ê ¸Å½yÄÈ·¹Ã«¼`À¹¸�½yÁg»¹ÂyÃàÃÈ¾ÅÃ«ÄF»e·�º{½y¸ÅÄ²ÄÈº{½ LAJ Ä�Ù
»e¸Ü×S¸�»�¿�¸�½�»eÂyÃ²Áh¼³À L ¸�Ø J À¹¸�º{½Ó¾ä¼L¿`Ã«·«Ò Ä�� J ¼³¾Å¸�»e¼³»e¸Ü×{Ã�Ä«º{ÌWÎl¼`·�¸ÅÀ¹º`½WÆ>ÃÈ»�Ñ�Ã«ÃÈ½ L ¸ÜØwÃÈ·¹ÃÈ½�»PÃÈ¾ÅÃ«ÄF»e·�º{½y¸ÅÄ
Ä«º`½ LAJ ÄF»e¸�×S¸Ü»e¸ÅÃÈÀ´Âl¼`À´Æ>Ã«ÃÈ½;Îy·�ÃÈÊáº{·�Ì�Ã L Ò���¸Å½�Ä«ÃY»eÂ�Ã?Ê J Ã«¾¶ÄÈÃ«¾Å¾�À�Ñ²¸Å¾�¾wº{Î>Ã«·¹¼³»eÃ?¼³» L ¸�ØÏÃ«·¹ÃÈ½h»É¾�ºh¼ L À« À¹¼`ÌWÃ�ÄL¼³»¹Âyº L Ã´Âl¼`¾ÜÊ_Ä«Ã«¾�¾yÎ>º`»eÃÈ½�»¹¸ä¼`¾ ¯ Ñ²Â�Ã«½c»eÂyÃ´ÄÈº{½ LAJ ÄF»e¸Ü×�¸Ü»�¿�¸�½Í»eÂyÃ´Á{¼`À L ¸�Ø J À�¸Åº{½�ÃÈ¾ÅÃÈÄÈ»e·�º L Ã
¸ÅÀÖÄ�Âl¼`½yÁ{Ã L ÇS·¹Ã«¾Å¼³»e¸Ü×{Ã�Ä J ·¹·�Ã«½h» L Ã«½�À¹¸�»�¿�Îy·¹º`ßy¾ÅÃ«À�¼³·¹Ã´ÃFË�¼`ÌW¸Å½�Ã L Ò9�Ö¸ÅÁ J ·¹Ã ¹ ÒSµ �M« ¼ ¯ Ç ¹ Ò8µ �M« Æ ¯ ¼³½ L¹ ÒSµ �M« Ä ¯ À¹Â�ºrÑ²À²ÂyºIÑ »eÂyÃ�·�Ã«¾ä¼�»e¸�×`ÃYÄ J ·¹·¹ÃÈ½h» L ÃÈ½yÀ¹¸Ü»�¿�Îy·�º`ßl¾ÅÃàÄ�Âl¼`½yÁ{ÃÈÀ´Ñ²ÂyÃ«½�»eÂyÃ?·�Ã«À¹¸�À�»e¼`½yÄ«Ã?¸�½
»eÂ�ÃgÁh¼³À L ¸�Ø J À¹¸�º{½;¾Å¼L¿{Ã«·²¸�À�·�Ã LAJ Ä«Ã L Ò��´ÂyÃgÃÈ¾ÅÃÈÄÈ»e·�º{½y¸�Ä}ÄÈº{½ LAJ ÄÈ»e¸Ü×S¸�»�¿�¸ÅÀ²À�ÃÈ»�»eº©µ ãKã ß p m ´ � ·C¸�Ç
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ý ³=� ß p m ´ ¹K¹ ¸�¼³½ L µ � ãKã ß p m ·�Ã«À¹Î>Ã«ÄF»e¸Ü×{Ã«¾Ü¿{Ç>¼`¾�¾wº`»¹ÂyÃ«·²Îl¼`·¹¼`ÌWÃÈ»eÃÈ·¹À�¼`·�Ã J ½yÄ�Âl¼`½�Á{Ã L Ò
= ÂyÃ«½¦»eÂyÃWÃ«¾�Ã«ÄF»e·¹º`½y¸ÅÄÓÄÈº{½ LAJ ÄF»e¸Ü×�¸Ü»�¿<¸Å½<»¹ÂyÃ L ¸�Ø J À¹¸�º{½<Ã«¾�Ã«ÄÈ»¹·¹º L Ã«À}¸ÅÀ�¸�½yÄ«·�ÃL¼`À�Ã L « º{·�»eÂ�Ã

Ã«¾�Ã«ÄF»e·¹º L ÃÓ»eÂ�¸ÅÄ É ½yÃ«À�ÀÍ¸�À}·�Ã LAJ Ä«Ã LM¯ Ç1»¹ÂyÃW¾Åº{À�À?»¹Ây·¹º J Á{Â�»eÂyÃWÃ«¾�Ã«ÄÈ»¹·¹º L Ãc¸ÅÀ L ÃÈÄ«·¹Ã«¼`À¹Ã L Ò Ä À?»eÂ�Ã
Ä«º`½yÄ«ÃÈ½�»¹·e¼³»¹¸Åº{½W¾Åº`À¹À¹ÃÈÀ�Æ>Ã«ÄÈº{ÌWÃ«À�¾ä¼`Á`Ã«·�·¹ÃÈ¾ä¼³»¹¸�×`Ã²»¹º}»¹ÂyÃ²º{ÂyÌW¸ÅÄ´¾�º{À¹À�Ã«À«Ç�»eÂ�Ã�Ì�¼�Ë�¸ÅÌ J ÌDÄ J ·¹·�Ã«½h»L ÃÈ½yÀ¹¸Ü»�¿�Ì�ºI×{ÃÈÀ´»eºIÑ�¼³· L »eÂyÃ?Ä«ÃÈ½h»e·¹Ã}º`Ê�»eÂyÃ?Ä�Âl¼³½y½yÃ«¾ Ñ²ÂyÃÈ·¹Ã?»eÂyÃ?¾�º{À¹À�Ã«À�¼`·¹Ã?À�Ì�¼`¾�¾ÅÃÈÀ�»LÒ
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¨?Âl¼`ÀgÆÏÃÈÃ«½�À¹ÂyºIÑ²½-»eÂy¼³»Í»¹ÂyÃ�×³¼`·¹¸Å¼³»e¸�º{½¦º`Ê²ÎÏº³»eÃ«½h»¹¸ä¼`¾ L ¸ÅÀ»e·�¸ÅÆ J »¹¸Åº{½¦¸Å½&»eÂyÃ�Ê J Ã«¾ÕÄÈÃ«¾�¾�¸�À L Ã�Ù
»eÃÈ·¹ÌW¸Å½y¸�½yÁÓÊáº{·´»eÂyÃ}Ä J ·¹·¹ÃÈ½h» L ÃÈ½yÀ¹¸Ü»�¿ L ¸ÅÀ�»¹·¹¸�Æ J »e¸�º{½¶ÒX¨�½�»eÂ�¸ÅÀ²Ì�º L ÃÈ¾¶»�ÑÕº³Ù±ÎyÂl¼`À�ÃgÐlºIÑ Âl¼³ÀÉ½yº³»
Æ>Ã«Ã«½ÛÄ«º`½yÀ¹¸ L Ã«·�Ã L ÒÜ�´Âl¼³»WÌW¸ÅÁ{Âh»ÓÂl¼L×`Ã�¼`½Û¾ä¼³·¹Á{Ã�¸�Ì�Îy¼`ÄÈ»cº{½-»¹ÂyÃ�¼`ÄÈ» J ¼`¾´Ä J ·¹·¹ÃÈ½h»�Îy·�º`ßl¾�Ã«À«ÒÄ »�Â�¸ÅÁ{ÂyÃÈ·gÄ J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»e¸�Ã«Àg»¹ÂyÃ�ÑÕ¼³»¹Ã«·�Îy·�º L>J ÄÈ»¹¸Åº{½&¸Å½yÄÈ·¹ÃL¼³À¹Ã«ÀÈÇ�¼`½ L ¾Å¸ � J ¸ L ÑÕ¼³»¹Ã«·ÍÌW¸ÅÁ`Â�»
Êáº{·�Ì¨¸Å½N»¹ÂyÃÓÁh¼`À L ¸�Ø J À¹¸�º{½<¾ä¼L¿{ÃÈ·«Òeþî¸ � J ¸ L ÑÕ¼³»eÃÈ·?ÎÏºSÄ É ÃF»eÀ}¼`·¹ÃÓÌWº{·�Ã�¾Å¸ É Ã«¾Ü¿;»¹º�Êáº{·¹Ì J ½ L ÃÈ·
»eÂ�ÃÍ¾ä¼³½ L ¼³·¹ÃL¼�´ ¹ ýÜ¸!´ ¹j� ¸�Ò��´Ây¸ÅÀ�Ñ²¸Å¾�¾ Îy·¹ÃF×{Ã«½h»Y»¹ÂyÃÍ·�ÃL¼`ÄF»�¼`½h»àÁh¼`À²»eº L ¸�Ø J À¹Ãg¸Å½h»eºc»eÂyÃgÄL¼³»e¼`¾�¿SÀ»
¾ä¼L¿`Ã«·´¼`½ L »¹ÂyÃ«·�Ã«Æh¿�·�Ã LAJ ÄÈÃY»eÂyÃ�Ä J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»�¿�¸Å½�»¹Ây¸ÅÀ�¼`·¹Ã«¼�Ò$�´ÂyÃ�·¹Ã LAJ ÄF»e¸Åº`½�º`Ê�·¹ÃL¼³ÄÈ»�¼³½�»¹ÀJ ½ L Ã«·Õ»¹ÂyÃà¾Å¼`½ L ¼³·¹ÃL¼}Ñ²¸Å¾Å¾l¾�ÃL¼ L »eºÍ¾�ºIÑÕÃÈ·ÕÄ J ·¹·¹ÃÈ½h» L Ã«½�À¹¸�»¹¸ÅÃÈÀÕ¸Å½W»eÂyÃÈÀ¹Ã?¼`·�ÃL¼`ÀÈÇSÑ²Â�¸ÅÄ�Â�¸ÅÀP·¹ÃF×{ÃÈ·¹À
º`Ê�»¹ÂyÃg»¹·¹Ã«½ L ÀYÁ{¸Ü×{Ã«½<Æh¿�»eÂy¸�ÀàÌWº L Ã«¾�Ò A ºrÑ�ÃÈ×`Ã«·ÈÇ�¸Ü»àÀ�Âyº J ¾ L Æ>ÃÍ½yº`»¹Ã L »¹Âl¼³»àÊáº`·ÉÀ�¸ÅÌ J ¾Å¼³»e¸�º{½yÀ
Ä«º`·¹·¹ÃÈÀ¹Î>º{½ L ¸�½yÁà»¹ºY¸Å½h»eÃÈ·¹ÌWÃ L ¸Å¼³»eÃPÄ J ·¹·¹ÃÈ½h» L Ã«½yÀ�¸�»¹¸ÅÃ«À�Ñ²ÂyÃ«·�Ã�ÐlºSº L ¸�½yÁà¸�ÀÖ½yº³»�ÃFË�Î>Ã«ÄF»eÃ L »¹ºYÎy¾ä¼L¿
¼ÓÀ¹¸�Á{½y¸�ßyÄL¼`½h»²·¹º`¾ÅÃ`Ç�»eÂyÃ?·¹ÃÈÀ J ¾Ü»²¸ÅÀ²ÃFË�Î>Ã«ÄF»eÃ L »eºcÆ>Ã}Î�Â�¿SÀ�¸ÅÄL¼³¾�·�Ã«Îy·�Ã«À�Ã«½h»�¼³»¹¸�×`Ã`Ò¨�½�»eÂy¸�À�ÌWº L Ã«¾_»eÂyÃÉÁh¼`À L ¸�Ø J À¹¸�º{½�¾Å¼L¿{Ã«·Õ¸ÅÀ�¼`À¹À J Ì�Ã L »eº�Æ>ÃàÂ�º{Ì�º`Á{Ã«½yÃÈº J ÀÕ¼`½ L ¸�À¹º`»¹·¹º{Îy¸�Ä`Ò¨�½�·�ÃL¼`¾�¸�»�¿�»¹ÂyÃ}ÄL¼`·�ÆÏº{½�Îl¼`Î>Ã«·²Ñ²Ây¸�Ä�ÂN¸ÅÀ²Ä«º`Ì�ÌWº{½y¾Ü¿ J À�Ã L ¼`À²»eÂ�ÃgÁh¼³À L ¸�Ø J À¹¸�º{½;¾Å¼L¿{Ã«·�¸ÅÀ²½yº³»
¸ÅÀ�º`»e·�º{Îy¸�Ä0´ ³ ã ¸�Ò9�´Ây¸�À�ÄL¼³½�ÆÏÃÕ¸Å¾Å¾ J À�»¹·e¼³»¹Ã L Æ�¿}»eÂ�Ã�Îy¸ÅÄF» J ·�Ã«ÀÖ»e¼ É ÃÈ½cÆ�¿ÞÝ`¸ÅÌâ¨�·×�¸�½yÁ�¼³»Ö»eÂyÃÕ\�ºI¿h¼³¾ø;¸�¾Å¸�»e¼`·�¿ ù º{¾Å¾�Ã«Á{ÃWº`Ê ù ¼³½l¼ L ¼�ÇÖëYÃ«Î�»«Ò;º³Ê ù ÂyÃ«ÌW¸ÅÀ»e·¿,¼³½ Lkù ÂyÃÈÌ�¸�ÄL¼`¾ ² ½yÁ{¸�½yÃ«ÃÈ·¹¸Å½�ÁyÇ�Ñ²Â�¸ÅÄ�Â
¸ÅÀÉÀ¹ÂyºIÑ²½�¸Å½ß�Ö¸ÅÁ J ·¹Ã ¹ Ò8µ ¹M« ¼ ¯ ¼`½ L§¹ ÒSµ ¹5« Æ ¯ ´ ³ ã ¸�ÒB�Ö¸ÅÁ J ·¹Ã ¹ ÒSµ ¹5« ¼ ¯ ¸ÅÀà¼`½<¸ÅÌ�¼`Á{Ã}½yº{·�Ì�¼³¾�»¹º�¼
Áh¼`À L ¸�Ø J À¹¸�º{½�Ã«¾ÅÃÈÄÈ»¹·¹º L Ã`ÇyÌ�¼`Á{½�¸�ßlÃ Ld� ãKã »e¸�Ì�ÃÈÀ«Ò = Ây¸�¾ÅÃB�Ö¸�Á J ·�Ã ¹ ÒSµ ¹5« Æ ¯ À¹ÂyºIÑ²À²»eÂyÃ�Ã L Á{Ã?º`Ê
»eÂ�Ã�À¹¼`Ì�ÃcÁh¼³À L ¸�Ø J À¹¸�º{½�Ã«¾ÅÃÈÄÈ»¹·¹º L Ã`Ç�¼`¾�À¹º�Ì�¼`Á`½y¸�ßlÃ Là� ãKã »e¸�Ì�ÃÈÀ«Òc¨±»}ÄL¼`½&ÆÏÃcÀ¹ÃÈÃ«½,»¹Âl¼³»?»eÂ�Ã
ßlÆy·�Ã«À´¼³·¹ÃàÌ J Ä�Â�Ä«¾�º{À¹ÃÈ·�»¹º{Á{ÃÈ»¹ÂyÃ«·�¸Å½W»eÂyÃÉÎy¾ä¼`½�ÃÉº`Ê »¹ÂyÃàÁ{¼`À L ¸ÜØ J À¹¸Åº`½�ÃÈ¾ÅÃ«ÄF»e·�º L Ã³Ç�»¹Âl¼`½�¸�½�»eÂ�Ã
½yº{·�Ì�¼³¾ L ¸Å·�Ã«ÄF»e¸Åº`½¶Ò

�´ÂyÃWÎÏÃÈ·¹ÌWÃL¼`Æy¸�¾Å¸Ü»�¿�¸�À}ÌWº{·�ÃW¾�¸ É Ã«¾�¿;»eº�Æ>Ã�¾�ºrÑ�Ã«·}¼`¾�º{½yÁ�»eÂ�Ã�Ä«¼`·¹Æ>º{½¦Îl¼`Î>Ã«·�»eÂl¼³½,¼`ÄÈ·¹º{À�À
¸�»«ÒZ�´Â�¸ÅÀ�ÌWÃL¼`½�Àg»eÂy¼³»Í»¹ÂyÃ�À¹Î>Ã«ÄÈ¸ÅÃÈÀÍ»e·¹¼`½yÀ¹Î>º{·»�¸ÅÀg¾ÅºIÑ�Ã«·Í¸�½,»eÂ�Ã�»�¼³½yÁ{Ã«½h»¹¸ä¼`¾ L ¸Å·�Ã«ÄF»e¸Åº`½&»eÂy¼`½
Î>Ã«·¹Î>Ã«½ L ¸ÅÄ J ¾ä¼`· »¹ºÉ»eÂ�Ã�Áh¼³À L ¸ÜØ J À¹¸Åº`½g¾Å¼I¿`Ã«·ÈÇ LAJ ÃP»eº�¾ÅºIÑ�Ã«·îÐlºIÑ?Ò A ºIÑ�ÃÈ×{ÃÈ·«Ç�¼�Ì�º{·�Ã�¸ÅÌWÎÏº{·»�¼`½h»
ÃÈØÏÃ«ÄF»�º`Êg»¹ÂyÃ<½yº{½SÙ�¸ÅÀ�º`»e·�º{Îy¸�Ä�Áh¼`À L ¸�Ø J À¹¸�º{½ï¾ä¼L¿{ÃÈ·�¸ÅÀ�»¹Âl¼³»�»eÂ�Ã�»¹º{·�» J º{À�¸�»�¿ÛÊø¼`ÄÈ»¹º{·�Ñ²¸Å¾�¾àÆ>ÃL ¸ÜØwÃÈ·¹Ã«½h»1¸Å½?»eÂyÃ�»�Ñ�º L ¸�·¹Ã«ÄF»e¸�º{½yÀ«Ò|�´ÂyÃ�»eº{·» J º`À¹¸�»�¿àÊø¼`ÄÈ»¹º{·1À�Âyº J ¾ L Æ>ÃPÂy¸ÅÁ{Â�Ã«·î¸Å½?»eÂyÃ�»�¼³½yÁ{Ã«½h»¹¸ä¼`¾
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ð�ñÈò�á õÉ÷#ârù�ÿ�� ü�ù*ãÚ÷#� ôFõàõrôFü�ú´ñ�ä{÷�ô�÷�ârù�û�ä ñ�õrù ð þ`ò!á õà÷#ârù�ÿ�� ü�ù*ã�÷�� ôÈõÉô�åS÷�ârù�û�ä ñ�õrù
�Ö¸�Á J ·¹Ã ¹ ÒSµ ¹ »,ø�¼³Á{½y¸�ßyÃ L ¸�Ì�¼`Á`ÃÉº`Ê�¼�Á{¼`À L ¸ÜØ J À�¸Åº{½�Ã«¾�Ã«ÄÈ»¹·¹º L Ã « \�ÃÈÎy·¹º LAJ ÄÈÃ L Æh¿�Îy·�Ã«ÌW¸ÅÀ�À¹¸Åº`½
Êá·¹º`Ì @ Ò5õ�Ã«ÎyÎy¾�ÃÈ¿Æ´ ³ ã ¸ ¯
L ¸�·¹Ã«ÄF»e¸�º{½Ó»eÂl¼`½WÎ>Ã«·¹Î>Ã«½ L ¸ÅÄ J ¾ä¼`·�»¹º�»eÂyÃ�Áh¼`À L ¸ÜØ J À¹¸Åº`½W¾Å¼L¿{Ã«·ÈÒ'�´Ây¸�ÀP¾�ÃL¼ L À�»¹º}¼}¾�ºrÑ�Ã«· L ¸ÜØ J À¹¸Åº`½
¸Å½h»¹º�»eÂyÃc¼`·�ÃL¼`À J ½ L Ã«·�»¹ÂyÃÓ¾ä¼`½ L ¼`·¹Ã«¼`À«Ò Ä Ì�º{·�Ã�·¹Ã«¼`¾Å¸�À�»¹¸ÅÄÍÌWº L Ã«¾�¾Å¸Å½�Á�º`Ê�»¹ÂyÃÓÁh¼`À L ¸ÜØ J À¹¸Åº`½
¾ä¼L¿`Ã«·�Ñ²¸Å¾�¾É»eÂ�Ã«·¹ÃFÊáº{·¹Ã<Á`¸�×{Ã�¾�ºrÑ�Ã«·�ÄÈº{½yÄÈÃ«½h»e·¹¼³»e¸�º{½ º³Êg·�ÃL¼`ÄF»�¼`½h»�Áh¼`À J ½ L Ã«·�»eÂ�Ã¦¾Å¼`½ L ¼`·�ÃL¼�Ò
A ÃÈ½yÄ«Ã³Ç_¾ÅºIÑÕÃÈ·²¾ÅºSÄL¼`¾ÏÄ J ·�·¹Ã«½h» L Ã«½�À¹¸�»¹¸ÅÃÈÀ´¸Å½�»eÂy¸�À²¼`·¹Ã«¼�Ò

æ ½�»¹ÂyÃÓº`»¹ÂyÃ«·�Âl¼³½ L Çî¼�ÄL¼³À¹Ã�Ñ²¸�»¹Â<À¹ÃÈ·¹Î>Ã«½h»e¸�½yÃÓÐlºIÑDÄ�Âl¼³½y½yÃ«¾�À?Ä«º J ¾ L Âl¼L×{ÃW¼�ÐlºIÑ(Êá·¹º{Ì
º{½yÃWÄ�Âl¼`½�½yÃ«¾�»eº�»eÂ�Ã�½yÃ�ËS»g»¹Ây·¹º J Á{Â¦»¹ÂyÃWÁh¼`À L ¸�Ø J À�¸Åº{½�¾ä¼L¿`Ã«·H´ � ÃÜ¸�Ò2�´Ây¸ÅÀ?Ñ²¸Å¾�¾�¸Å½�Ä«·¹Ã«¼`À¹Ãc»eÂ�Ã
Ä«º`½yÄ«ÃÈ½�»¹·e¼³»¹¸Åº{½�º`Êg·¹Ã«¼`ÄÈ»e¼`½h»;Á{¼`À J ½ L ÃÈ·�»eÂyÃ�¾ä¼³½ L ¼`·¹Ã«¼Û¼³½ L »¹ÂyÃ«·�Ã«Æh¿B¸Å½�Ä«·¹Ã«¼`À¹Ã<»¹ÂyÃ�¾ÅºSÄL¼`¾
Ä J ·¹·¹ÃÈ½h» L Ã«½yÀ�¸�»�¿-¸�½,»eÂ�Ã«À¹Ã�¼`·�ÃL¼`ÀÈÒ Ä Â�¸ÅÁ{ÂyÃÈ·ÍÄ J ·¹·�Ã«½h» L Ã«½yÀ�¸�»�¿ J ½ L ÃÈ·�»eÂyÃ�¾Å¼`½ L ¼`·�ÃL¼`ÀÍÑ²¸�¾Å¾
¼`Áh¼³¸Å½�Á`¸�×{ÃÍ¼�Ä J ·¹·¹ÃÈ½h» L Ã«½�À¹¸�»�¿�Îy·¹º³ßl¾ÅÃ?Ñ²Ây¸ÅÄ�Â<¸�Àà¸�½N¼`ÄÈÄ«º{· L ¼`½yÄÈÃÍÑ²¸�»¹Â�»eÂyÃÍ·¹Ã«À J ¾�»¹ÀYÁ{¸Ü×{Ã«½�Æ�¿
»eÂ�¸ÅÀ´ÌWº L ÃÈ¾�ÒÄ ½Nº³»eÂyÃÈ·É¸�Ì�Î>º{·�»e¼`½h»²Îl¼`·¹¼`Ì�ÃF»eÃÈ·²Ñ²Â�¸ÅÄ�ÂN¸�À�½�º`»àÄÈº{½yÀ�¸ L ÃÈ·¹Ã L ¸Å½�»eÂy¸�ÀÉÌWº L Ã«¾�Ç�¸ÅÀ²»eÂl¼³»�»eÂ�Ã
Ä«º`½ LAJ ÄF»e¸�×S¸Ü»�¿�º`ÊÕ»¹ÂyÃ�ÌWÃ«ÌÍÆy·e¼`½�ÃW¸�À L Ã«Î>Ã«½ L Ã«½h»�º`ÊÕ»eÂyÃcÑ�¼�»eÃ«·}Ä«º`½�»¹Ã«½h»�¸�½<»eÂyÃWÌ�ÃÈÌ�Æy·¹¼`½yÃ`Ò¨�½h» J ¸Ü»e¸Ü×{Ã«¾Ü¿{Çh»eÂ�Ã�ÑÕ¼³»eÃÈ·�ÄÈº{½h»eÃÈ½�»�À¹Â�º J ¾ L ÆÏÃ²¾�ºrÑ�Ã«· J ½ L Ã«·�»eÂyÃ²ÐlºIÑïÄ�Âl¼`½�½yÃ«¾�ÀP»¹Âl¼`½ J ½ L ÃÈ·�»eÂ�Ã
¾ä¼³½ L ¼`·�ÃL¼`ÀÈÇ LAJ ÃÉ»eºgÀ¹Âyº`·�»eÃÈ·Õ»e·¹¼`½yÀ�ÎÏº{·»ÕÎy¼³»eÂ�»¹Ây·¹º J Á{Â�»¹ÂyÃàÁh¼³À L ¸ÜØ J À�¸Åº{½W¾ä¼L¿`Ã«·«Ò$�´Â�¸ÅÀ�Ñ�º J ¾ L
Îy·�º{Æl¼`Æy¾Ü¿�¾�ÃL¼ L »¹º�¼�¾ÅºIÑÕÃÈ·�¾ÅºSÄL¼`¾�Ä J ·¹·¹ÃÈ½h» L Ã«½yÀ�¸�»�¿ J ½ L Ã«·Y»¹ÂyÃÓÐlºIÑDÄ�Âl¼³½y½yÃ«¾�¼³·¹ÃL¼�Ç ÆÏÃÈÄL¼ J À�Ã
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º`ÊÖ¼Ó¾ÅºIÑÕÃÈ·²Ä«º{½ L>J ÄÈ»¹¸�×S¸�»�¿�¸�½�¼cÎy¼`·�»¹¾�¿ L Ã«Âh¿ L ·e¼³»¹Ã L Ì�ÃÈÌ�Æy·e¼³½yÃ`Ò

�´Ây¸ÅÀ�À�Âyº{·�» L ¸�À¹Ä J À¹À¹¸�º{½WÀ¹ÂyºIÑ »¹Âl¼³»�»eÂyÃ´»¹·e¼`½yÀ�ÎÏº`·�»PÌ�ÃÈÄ�Âl¼`½y¸�À¹ÌWÀ�»�¼ É ¸Å½�Á}Î�¾ä¼`ÄÈÃ�¸�½Ó»eÂyÃ²Ê J Ã«¾
Ä«ÃÈ¾Å¾_¼`·�Ã´×{Ã«·¿WÄ«º{ÌWÎy¾ÅÃ�ËÏÇ�¼³½ L Â�¸ÅÁ{Ây¾Ü¿ L ÃÈÎÏÃÈ½ L ÃÈ½�»Õº{½WÃL¼`Ä�Â�º`»eÂyÃÈ·«Ò»� J ·»eÂyÃÈ·PÀ» JAL ¸ÅÃ«ÀPÀ¹Â�º J ¾ L Æ>Ã
Ä«º`½ LAJ ÄF»eÃ L »eº�¸�½�×`Ã«À»e¸ÅÁ{¼³»eÃ�»¹ÂyÃ²ÃÈØÏÃ«ÄÈ»Pº`Ê>»�Ñ�º}Î�Âl¼`À¹Ã´ÐlºIÑ ¼`½ L ½yº{½�Ù±¸ÅÀ�º`»e·�º{Îy¸ÅÄ L ¸�Ø J À¹¸�º{½Ó¾ä¼L¿`Ã«·«Ò
A ºIÑ�ÃÈ×`Ã«·«Ç�»eÂy¸�À�ÌWº L Ã«¾_Îy·¹ºI×S¸ L Ã«À J À¹ÃÈÊ J ¾Ï¸�½�Êáº{·¹Ì�¼³»¹¸Åº{½Óº{½W»eÂyÃ�»e·�Ã«½ L À�¸Å½c»eÂyÃ�Ê J Ã«¾_ÄÈÃ«¾Å¾�Ò�¨±»Õ¼`¾ÅÀ�º
À¹Â�ºrÑ²À�»eÂl¼�»�»¹ÂyÃ}Ä J ·�·¹Ã«½h» L Ã«½�À¹¸�»�¿�Î�·¹º`ßl¾�Ã`ÇyÑ²¸�¾Å¾¶¾�º�º É Ê J ½ L ¼³Ì�ÃÈ½�»e¼`¾Å¾Ü¿ L ¸ÜØwÃÈ·¹ÃÈ½�»�Ñ²ÂyÃF»eÂyÃÈ·É»eÂ�Ã
×³¼`·¹¸Å¼³»e¸�º{½�¸Å½�ºI×{Ã«·�ÎÏº³»eÃ«½h»¹¸ä¼`¾�¼`½ L º{ÂyÌW¸ÅÄ?¾Åº`À¹À�¸Å½�»eÂyÃgÃ«¾ÅÃÈÄÈ»¹·¹º L Ã«ÀÉ¼`·¹Ã?»�¼ É Ã«½�¸Å½h»eº�¼`Ä«ÄÈº J ½h»Yº`·
½yº`»«Ò

ªN��� ç �WO�O9è�O

Ó �êé´��� ëíìïîðÕ]Øòñ�z×F×���×óÕ*Ûõô?ìY� �|ñ��Ø�ô�
l�Wö���×

�´ÂyÃ�Î>º`»¹Ã«½h»e¸Å¼`¾�ßlÃ«¾ L ¸Å½&»eÂyÃ�ÄL¼³»¹Âyº L ¸ÅÄ�¼`½ L »¹ÂyÃ�¼`½�º L ¸�Ä�Á{¼`À L ¸ÜØ J À¹¸Åº`½&ÃÈ¾ÅÃ«ÄF»e·�º L Ã�¸ÅÀgÀ¹ÂyºIÑ²½
¸Å½÷�Ö¸ÅÁ J ·¹ÃùøyÒ�ú � ¼`½ L øyÒ�ú � ¼³»Í¼`½-¼L×{ÃÈ·e¼`Á{Ã�Ä J ·�·¹ÃÈ½�» L Ã«½�À¹¸�»�¿&º`Ê ã R%û ý û Õ p³� m b Òp�´ÂyÃ�Îy·¹º³ßl¾ÅÃÈÀ
Îy·�Ã«À¹ÃÈ½h»eÃ L ÂyÃ«·�Ã}¸�À´À¹¸�Ì�¸�¾ä¼`·P»eºÓ»eÂyÃ?º{½�Ã}º`Æ�»�¼`¸�½yÃ L Æh¿ @ ¼³½yÁcÃÈ»É¼`¾�ÒWüýø=ø�þ�Ò

ÿ±»�Ä«¼`½¡Æ>Ã�À�Ã«Ã«½¡»¹Âl¼³»}»eÂyÃ�ÎÏº³»eÃ«½h»¹¸ä¼`¾�ßlÃÈ¾ L ¾�¸Å½yÃÈÀÍ¼³·¹ÃW½yº{·¹Ì�¼`¾�»eº�»eÂyÃWÐlºIÑÝÄ�Âl¼`½y½�Ã«¾�¼³½ L
»eÂ�Ã�À¹¸ L Ã�ÑÕ¼`¾Å¾�À«Ç1Ñ²Â�¸Å¾ÅÃW»eÂyÃÈ·¹Ã�¸�À�¼�Á`·e¼ L ¸�Ã«½h»Ó¸�½�»¹º;»¹ÂyÃ�¾ä¼³½ L ¼`·�ÃL¼;Ñ²ÂyÃÈ·¹Ã�»¹ÂyÃ�Ã«¾�Ã«ÄF»e·¹º`½yÀÓ¼`·�Ã
»e·¹¼`½yÀ�ÎÏº{·»eÃ L ¸Å½h»eº�»¹ÂyÃ�Æy¸�ÎÏº{¾Å¼`·�Îy¾ä¼³»¹Ã`Ò���»Y»¹ÂyÃÓÄL¼³»e¼`¾�¿SÀ»�¾ä¼L¿{ÃÈ·à»eÂ�Ã«·¹ÃÓ¸�ÀY¼�Á{·¹¼ L ¸�Ã«½h»�¸Å½�ÆÏº`»¹Â
»eÂ�ÃÉËÏÇ�¿�¼`½ L��0L ¸Å·¹ÃÈÄÈ»¹¸Åº{½ LAJ Ãà»¹ºÓ¼Í½yº{½ J ½�¸�Êáº{·�Ì ¾�º�Ä«¼`¾_Ä J ·�·¹ÃÈ½�»²Î�·¹º LAJ ÄÈ»¹¸Åº{½wÒ'�´ÂyÃ«À�Ã�Îy·¹º³ßl¾ÅÃÈÀ
¼`·�Ã}¸�½�¼`Ä«ÄÈº{· L ¼`½yÄ«Ã?Ñ²¸�»¹Â�Ñ²Âl¼³»²Ñ�¼³ÀÉÃ�Ë�Î>Ã«ÄF»eÃ L Ò

�´ÂyÃcÃÈØÏÃ«ÄF»?º`Ê�»eÂyÃÓº{Â�Ì�¸�Ä�¾Åº{À�ÀY¸Å½N»¹ÂyÃÓÁh¼`À L ¸�Ø J À¹¸�º{½<Ã«¾�Ã«ÄF»e·¹º L ÃÓ¸�À L ¸ÅÀ�Ä J À�À¹Ã L ¸�½<À¹Ã«ÄF»e¸�º{½
øyÒ � ÒBÿ�½<»eÂyÃ�À¹¼`ÌWÃ�×{Ã«¸�½¶Ç �Ö¸�Á J ·�ÃQøyÒ�ú � À¹Â�ºrÑ²À�»¹Âl¼³»�º{Â�Ì�¸�ÄÍ¾Åº`À¹À¹ÃÈÀ?¼`·¹ÃÍ¾ä¼`·�Á{Ã«·É¸Å½N»eÂ�ÃÓ¼`·¹Ã«¼�º`Ê
»eÂ�ÃÓÄL¼³»e¼`¾�¿SÀ�»Y¾ä¼L¿{ÃÈ·àÑ²Ây¸ÅÄ�Â�¸�À J ½ L Ã«·Y»eÂ�Ã�ÐlºIÑDÄ�Âl¼³½y½yÃ«¾�Ç LAJ Ã�»¹º�¾Åº{½�Á{Ã«·�»e·e¼³½yÀ¹Î>º{·�»YÎl¼³»eÂNÊáº`·
»eÂ�Ã}ÃÈ¾ÅÃÈÄÈ»e·�º{½yÀÈÒ
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�Ö¸�Á J ·¹Ãmø�Ò;ú ��� õ�º`»eÃÈ½�»¹¸ä¼`¾²Îy·�º`ßl¾�Ã�»eÂy·�º J Á{ÂÛ»eÂyÃ�ÄL¼³»¹Âyº L ¸ÅÄ L ¸ÜØ J À�¸Åº{½�ÃÈ¾ÅÃ«ÄF»e·�º L Ã�À�ÂyºIÑ²½ï¼³»�¼
Ä«·�º{À¹ÀÚÙ�À�Ã«ÄÈ»¹¸Åº{½;¼³»´»¹ÂyÃ?Ä«Ã«½h»¹·¹Ã}º`ÊÖ»¹ÂyÃ?Ä�Âl¼`½y½yÃÈ¾�Ç ày¯ å±° á ú �SR ø ã � à Ç t áñã R%�
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Ó �êé´��� ëíìïîðÕ]Øòñ�z×F×���×óÕ*Ûõô?ìY� î �|î43Y
65»ÛY�

�´ÂyÃNÎ>º`»¹Ã«½h»e¸Å¼`¾ L ·¹º{Îå»¹Ây·¹º J Á{Âå»¹ÂyÃNÌWÃ«Ì�Æy·¹¼`½yÃ�¼³»�¼,ÄÈ·¹º{À�ÀÙ±À¹Ã«ÄF»e¸�º{½ï¸Å½Û»eÂyÃNÄÈÃ«½h»e·�Ã<º`Ê�»eÂ�Ã
Ä�Âl¼`½�½yÃ«¾�Ç�¸ÅÀPÎy·�Ã«À¹ÃÈ½h»eÃ L ¸�½g�Ö¸�Á J ·¹ÃWøyÒ�ú � ¼�»´¼`½�¼I×`Ã«·¹¼`Á{ÃYÄ J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»�¿�º`Ê ã R%û ý û Õ p³� m b ¼³½ L
ÄL¼�»eÂyº L Ã?Âl¼`¾ÜÊÖÄÈÃ«¾Å¾¶×`º{¾�»e¼`Á{Ã�º`Ê�ú ��R ø ã � à Ò�7,�´ÂyÃ?ßlÁ J ·¹Ã?¸ÅÀ²À¹Ä«¼`¾ÅÃ L Ñ²¸Ü»eÂ�¼ÓÊø¼`ÄÈ»¹º{·´º`Ê ã Ò � ¸Å½�»eÂ�Ã
Ë�Ù L ¸�·¹ÃÈÄÈ»e¸�º{½98�Ò

®9¯;°=±?²�³ï´Fµ;¶;:r¸�¹|¼�½P³JÄj½P¯ Á�º=<?²�¼?>?ºY³4½PÀF²�¼=±?°�Àd½�À?³�@L³A@CB?²PÁ�Ä?³B¾�À?¼ED�ÄßÁ�½5Á ÃJ²�¼=¾*¾�Ò^¾*³-Ã�½P¯Y¼�ÄßÁ�½�½PÀF³
Ã-³JÄj½P²�³.¼�¿|½PÀ?³BÃqÀUÁ�Ä?Ä?³-ºGFIH6J#K#L�Mò¶;NPO�´+Q+N,H-F/RSMTQ�O2N

Uê½ùÃ�Á�ÄVBM³m¾�³J³-Ä ½PÀUÁ�½ ½�À?³W<M¼�½P³JÄÅ½�¯ Á�ºeÁ�½Þ½�À?³pÁ�Ä?¼rÆ?³m¾�¯;Æ?³àÇXBM¼�½*½P¼,@ Ð.¯;¾ Á�¾�¾*±/@2³-Æ�½P¼SBM³
±?Ä?¯�¿b¼=²Y@ZFrÁ�Ä?Æ ½�À?³-²*³J¿b¼=²*³4±?¾*³-ÆpÁ�¾�Á3²�³J¿b³J²�³JÄ?Ã-³ùÇGH6[\KG[�MTQ+HÞÐ�µ�]�À?³�<M¼�½P³JÄj½P¯ Á�ºiÆ?²*¼,< ½�À?²�¼=±F°=À
½PÀF³^@2³_@`B?²PÁ�ÄF³2ÃJ¼=²�²*³-¾a<i¼=ÄFÆ?¾.½�¼m½PÀ?³ùºY¼rÃ�Á�º'Ã-±?²*²�³JÄÅ½b<?²*¼ÚÆ?±FÃJ½P¯;¼=ÄàÁ�½ï½PÀF³2Ã-Á�½PÀF¼ÚÆ?¯;Ã Ã�Á�½PÁ�º�cr¾�½
º Á�c�³-²_FdD�À?³-²*³e½PÀ?³�ºY¼rÃ�Á�ºÅÃJ±?²�²*³-Äj½$Æ?³JÄ?¾�¯�½!cQ¯;¾HÀ?¯;°=À?³J¾*½'±FÄ?Æ?³-²H½PÀ?³�º Á�Ä?ÆQÁ�²�³-Á�¾�Çb¾�³-³1®9¯Y°=±F²�³z´?µ;¶Ee=Ð�µ
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ÿ�½,»¹Ây¸ÅÀgÌ�º L Ã«¾�¸Ü»Í¸�ÀgÎ>º{À¹À�¸ÅÆy¾�ÃW»¹º L ¸�À¹ÄÈÃ«·¹½¡»¹ÂyÃ�·�Ã«¾Å¼³»e¸Ü×{ÃWÀ¹Âl¼`·�Ã�º`Ê�»¹ÂyÃ L ¸�ØÏÃ«·¹ÃÈ½h»�ºI×{ÃÈ·¹Î>º`»eÃÈ½�Ù
»e¸Å¼`¾ÅÀWÄ«º`½�»¹·¹¸�Æ J »e¸�º{½yÀÈÒ �Ö¸ÅÁ J ·¹ÃdøyÒ�úmý¡¼`½ L ø�Ò;ú û Îy·¹ÃÈÀ¹ÃÈ½�»¹À�»eÂyÃN·�Ã«¾Å¼³»e¸Ü×{Ã�À�Âl¼`·�ÃNº`Ê}¼`ÄF»e¸�×³¼³»¹¸Åº{½
ºI×{ÃÈ·¹Î>º`»eÃÈ½�»¹¸ä¼`¾�À�¼`½ L »¹ÂyÃ�º{ÂyÌW¸ÅÄg¾Åº{À�À¹ÃÈÀ�¸Å½N»eÂ�Ã�Ê J Ã«¾1Ä«Ã«¾�¾�Ç ¼�»?¼�ÄL¼³»¹Âyº L ¸ÅÄgÂl¼`¾�Ê�ÄÈÃ«¾�¾�ÎÏº³»eÃ«½h»¹¸ä¼`¾
º`Êùú �SR ø=ø�ø à ¼³½ L ¼L×{Ã«·¹¼`Á{ÃNÄ J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»�¿åº³Ê ã R2l��=û Õ p³� m b J À¹¸Å½�Á L ¸�ØÏÃ«·�Ã«½h»�¼³À�¿SÌ�ÌWÃÈ»¹·�¿
Îl¼`·¹¼`ÌWÃÈ»eÃÈ·¹Àb7 L ¸�Ø J À¹¸�º{½�¾Åº{À�À¹ÃÈÀÉ¼³·¹Ã?½yº`»²ÄÈº{½yÀ¹¸ L Ã«·�Ã L ¸Å½�»eÂ�¸ÅÀ´ßlÁ J ·�Ã«Àm8FÒ

Anode activationOhmic, membrane
Ohmic, electrodes

Cathode activation

�Ö¸�Á J ·¹ÃBøyÒ�úmý � ��Âl¼`·�Ãgº³Ê�ºI×{Ã«·�ÎÏº³»eÃ«½h»¹¸ä¼`¾�Ä«º{½h»¹·¹¸ÅÆ J »e¸�º{½yÀ�¼³» àl¯ å�° á ú ��R ø=ø=ø à Ç t á ú R ã Ç9n zkokp áã Rql�û=û Õ p`� m b
Anode activationOhmic, membrane

Ohmic, electrodes

Cathode activation

�Ö¸�Á J ·¹ÃBøyÒ�ú û�� ��Âl¼`·�Ãgº³Ê�ºI×{Ã«·�ÎÏº³»eÃ«½h»¹¸ä¼`¾�Ä«º{½h»¹·¹¸ÅÆ J »e¸�º{½yÀ�¼³» àl¯ å�° á ú ��R ø=ø=ø à Ç t á�ã R%� Ç9n zkokp áã Rql�û=û Õ p`� m bÿÉÀ�¸Å½yÁ�¼`½N¼`À¿SÌ�ÌWÃÈ»¹·�¿�Îl¼`·¹¼`ÌWÃÈ»eÃÈ·²º`Ê t á ú R ã�r »eÂyÃ}ÄL¼³»¹Âyº L ¸ÅÄg¼`ÄÈ»¹¸�×³¼³»¹¸Åº{½�ºI×{ÃÈ·¹Î>º`»eÃÈ½�»¹¸ä¼`¾
¸ÅÀ ã Ò ý �=ûj� ] º`Ê²»eÂyÃ�¾�º{À¹À�Ã«ÀÈÒ = ¸Ü»eÂ�¼`½Û¼`À¿�ÌWÌWÃÈ»e·¿,Îy¼`·e¼`ÌWÃÈ»¹Ã«·�º³Ê t á ã R%� r »¹ÂyÃ�ÄL¼�»eÂyº L ¸ÅÄ
¼`ÄF»e¸�×³¼³»¹¸Åº{½-ºI×`Ã«·¹Î>º`»¹Ã«½h»e¸Å¼`¾²·¹Ã«Î�·¹Ã«À�Ã«½h»eÀ ã Ò ý �=û ãh] º`Êà»¹ÂyÃ;¸�·¹·�ÃÈ×{ÃÈ·¹À�¸ÅÆy¸�¾Å¸�»¹¸ÅÃÈÀ«Òs��»�¾ÅºIÑ/Ä J ·¹·�Ã«½h»L ÃÈ½yÀ¹¸Ü»e¸ÅÃÈÀ²¸�»²ÄL¼³½�Æ>Ã}À�Ã«ÃÈ½;»eÂy¼³»É¼`¾ÅÀ�º�¼L×{ÃÈ·e¼`Á`Ãg¾�º{À¹À�Ã«À�¼`·¹Ã�×`Ã«·�¿�À�¸ÅÌW¸Å¾ä¼³·�Êáº{·�»¹ÂyÃ}»�Ñ�º L ¸�ØÏÃ«·¹ÃÈ½h»
¼`À¿�ÌWÌWÃÈ»e·¿¦Îl¼`·e¼³Ì�ÃF»eÃ«·�À«Ò A ºIÑÕÃF×{ÃÈ·«Ç�»eÂyÃ�¾ÅºSÄL¼`¾�¾�º{À¹À�Ã«ÀÍÑ²¸�¾Å¾�Æ>Ã L ¸ÜØwÃÈ·¹Ã«½h»c¼³ÀÍ¸Å¾�¾ J À»e·¹¼³»eÃ L ¸�½
�Ö¸�Á J ·¹Ãïø�Ò�øyÒ
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Anode activation

Ohmic, membraneOhmic, electrodes

Cathode activation

®9¯;°=±?²�³B´?µqe?QF¸utÚÀUÁ�²*³3¼�¿$¼�Â=³-²a<i¼�½P³-Äj½�¯ Á�º|Ã-¼=Äj½�²�¯vBF±F½P¯;¼=Ä?¾WÁ�½�H6J!K�L�M ¶;NPO�´+Q+N,H-FIRwMxQ�OqNPF�È�Ì]Î]ÏyM
Q�O{z,|,z?}4Í?~��W�

®9¯Y°�±?²�³L´?µ2edQ_¾�À?¼ED�¾Þ½�À?³g²�³Jº Á�½�¯;Â�³ ¾�À?Á�²�³g¼�¿WÁ�ÃJ½�¯;Â�Á�½P¯;¼=Äà¼�Â�³-²a<i¼�½�³-Äj½P¯YÁ�ºY¾ÞÁ�Ä?Æ÷½�À?³g¼=À/@2¯YÃ
ºY¼�¾�¾�³J¾'¯YÄ.½PÀ?³�¿b±?³-ºÚÃ-³-º;º�F�Á�½$Á�ÄÞÁ�Â�³-²�Á�°=³1ÃJ±?²�²*³-Äj½»Æ?³-ÄF¾�¯;½!c3¼�¿IQ�O{z,|,zd}ïÍ?~�� � Á�Ä?Æ3½PÀ?³�Á�¾ac�@�@2³J½�²ac
<UÁ�²�Á?@2³J½P³J²v³A�Å±UÁ�ºH½�¼�QFµqNÚµ�Uê½4Ã-Á�Ä�BM³3¾*³-³JÄß½PÀUÁ�½v½PÀ?³3Ã-¼=Äj½�²�¯vBF±F½P¯;¼=ÄZ¼�¿'½PÀ?³3¼=À/@2¯YÃ.ºY¼=¾*¾�³J¾4Á�²*³
¯YÄFÃ-²�³-Á�¾�¯;Ä?° Á�¾2½�À?³ZÁ�Â�³-²�Á�°=³_ÃJ±?²�²*³-Äj½gÆF³-Ä?¾*¯;½P¯;³-¾LÁ�²�³p¯;Ä?Ã-²*³�Á�¾*³-Æ!µ�]�À?³ZÃ�Á�½�À?¼rÆ?¯YÃdÁ�Ã�½P¯;Â�Á�½�¯Y¼=Ä
¼�Â=³J²Y<M¼�½P³JÄÅ½�¯ Á�º À?Á�¾�Æ?³-ÃJ²�³�Á�¾�³-Æd½P¼�QFµ{�+N,e?Q+� ¼�¿H½PÀ?³B²�³Jº Á�½�¯;Â�³4¾�ÀUÁ�²�³�µ

]�À?³�@ Á�°=Ä?¯;½�±?Æ?³v¼�¿�½PÀ?³4Â�Á�²*¯Y¼=±?¾eºY¼=¾*¾1Ã-¼,@^<M¼=Ä?³-Äj½�¾�¯Y¾�À?¯;°=À?º�c2Æ?³A<i³JÄ?Æ?³JÄÅ½W¼�¿|½PÀF³y<UÁ�²PÁd@ùÒ
³J½�³-²*¾ ±?¾�³JÆ6¯;Ä÷½PÀ?³W@2¼rÆ?³-º#µ0� ÃqÀUÁ�Ä?°�³m¯YÄ��=Ì;F	�jË�F�@2³_@`B?²PÁ�ÄF³gÃ-¼=ÄFÆ?±?ÃJ½�¯;Âr¯;½!c÷¼=²Þ³JºY³-Ã�½P²*¼=Ä?¯YÃ
Ã-¼�Ä?Æ?±?Ã�½P¯;Âr¯�½!c ¯YÄ ½PÀF³W°=Á�¾»Æ?¯;Ñi±?¾�¯;¼=Äù³-º;³-ÃJ½�²�¼rÆ?³�D�¯Yº;º?Á�º�½P³-²'½�À?³W¾�ÀUÁ�²*³E��ÆF¯Y¾*½�²�¯�B?±F½P¯;¼=ÄùÁ?@2¼=Ä?°ï½PÀF³
Æ?¯�Ñ�³J²�³-Äj½vºY¼=¾*¾�³J¾-µ��v¼ED�³JÂ�³-²_Fi½PÀ?³�@L¼rÆ?³Jº °=¯;Â�³-¾4Á�ÄZ¯;Ä?Æ?¯YÃ-Á�½P¯;¼=Äp¼�¿9½�À?³3½�²�³JÄ?Æ?¾4Á�¾W½�À?³QÁ�Â�³-²PÁ�°=³
Ã-±F²�²�³JÄj½ïÆ?³-ÄF¾�¯;½�¯Y³J¾5¯YÄFÃ-²�³-Á�¾�³J¾-µ�]�À?³Þ²*³-º Á�½P¯;Â�³3¾*ÀUÁ�²*³Q¼�¿$½�À?³Q¼�Â=³J²Y<M¼�½P³JÄj½P¯ Á�ºHÃJ¼=Äj½P²�¯�B?±F½�¯Y¼=Ä?¾vÁ�²*³
¯YÄ ½PÀF³Z¾�Á?@L³d²PÁ�Ä?°=³?F1Á�Ä?Æ6½�À?³dÃqÀUÁ�Ä?°=³d¯YÄ6Ã-¼=Äj½�²�¯vBF±F½P¯;¼=ÄÜÁ�½ ÀF¯Y°=À?³J²ùÃ-±?²*²�³-Äj½ Æ?³-Ä?¾*¯;½�¯Y³-¾LÁ�²*³
¾�ÀF¼;D�¯;Ä?°ù½PÀ?³B¾PÁd@L³4½�²�³-ÄFÆ?¾5Á�¾�½�À?³B²�³J¾�±?º�½P¾�¼,BF½PÁ�¯YÄ?³JÆ�B)c��_Á�°=°=¯;¼ ³J½vÁ�º#µ�� ´,zd��µ
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�Ô»¹Ây·¹ÃÈÃ L ¸�Ì�ÃÈ½yÀ¹¸�º{½l¼`¾�ÌWº L ÃÈ¾�º`Ê�¼�õ�·¹º`»¹º{½s�ÖË�Ä�Âl¼`½yÁ`Ã©ø;Ã«Ì�Æ�·e¼`½yÃ07�õ��Xø�8Q� J Ã«¾ ù Ã«¾�¾ÕÂl¼³À
Æ>Ã«Ã«½ L ÃÈ×{ÃÈ¾Åº{Î>Ã L ¸�½Í»eÂ�Ã�Êá·e¼³Ì�ÃFÑÕº{·a�gº³Ê_¼àÄ«º`Ì�Î J »�¼³»¹¸Åº{½l¼³¾�Ð J ¸ LuL ¿�½y¼`Ì�¸�Ä«Àu7 ù ��ë�8îÄ«º L Ã`ÒH�´ÂyÃ
ÌWº L ÃÈ¾1Ây¼`ÀYÆ>Ã«Ã«½<¸�Ì�Î�¾ÅÃ«ÌWÃ«½h»¹Ã L Ç J À¹¸�½yÁ�»eÂ�Ã�Îl¼`·¹¼`¾Å¾�Ã«¾îÎy·¹ºSÄ«ÃÈÀ¹À�¸Å½yÁ�¼`·�Ä�Ây¸�»¹Ã«ÄF» J ·�Ã�º`Ê�»eÂ�Ã ù ��ë
Ä«º L Ã³Çî»¹º�¼³¾Å¾ÅºIÑ Êø¼`À»?À¹¸ÅÌ J ¾ä¼³»¹¸Åº{½�ÀYÃÈ×`Ã«½&Ñ²¸Ü»eÂ�¾ä¼³·¹Á{ÃÓÄÈº{Ì�Î J »�¼³»¹¸Åº{½y¼`¾ L º`Ì�¼`¸�½yÀ«ÒQ�´ÂyÃ�ÌWº L Ã«¾
¼`ÄÈÄ«º J ½h»¹À?Êáº`·Y»eÂyÃ�Ð J ¸ L »e·¹¼`½yÀ�ÎÏº{·»?¸Å½yÀ�¸ L Ãg»eÂyÃcÄ�Âl¼`½�½yÃ«¾�À?¼`½ L »eÂyÃcÁh¼³À L ¸�Ø J À¹¸�º{½NÃÈ¾ÅÃ«ÄF»e·�º L ÃÈÀ
¼`À}ÑÕÃÈ¾Å¾�¼³ÀÍÂyÃ«¼³»�»e·¹¼`½yÀÊáÃ«·«Ò_�´ÂyÃ�¾ÅºSÄL¼³¾PÄ J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»�¿,¸�ÀÍÎy·�Ã L ¸�ÄÈ»eÃ L ¸Å½&ÆÏº`»¹Â,»eÂ�Ã�¼`½yº L ¸ÅÄ
¼`½ L »eÂyÃ¦ÄL¼�»eÂyº L ¸ÅÄ�Ä«¼³»�¼`¾Ü¿SÀ�»;¾ä¼L¿{ÃÈ·«ÇYÑ²¸�»¹Â¥¼ L ¸ÅÀ»e·�¸ÅÆ J »¹Ã L ºI×{Ã«·�ÎÏº³»eÃ«½h»¹¸ä¼`¾}¼³»�»eÂ�Ã,ÄL¼�»eÂyº L Ã`Ò
 0J ¼`¾�¸�»�¼�»e¸�×`ÃÉÄÈº{ÌWÎl¼`·¹¸�À¹º{½�Âl¼`À´Æ>Ã«Ã«½�Ì�¼ L ÃYÆ>ÃÈ»�Ñ�Ã«ÃÈ½;·�Ã«À J ¾�»¹À´º{Æ�»�¼³¸Å½yÃ L Ñ²¸�»eÂ�»eÂyÃ�ÌWº L Ã«¾¶¼³½ L
ÃFË�Î>Ã«·�¸ÅÌWÃ«½h»�¼`¾�·¹Ã«À J ¾�»¹À«Ò � ºSº L ¼³Á{·¹ÃÈÃ«ÌWÃ«½h»�Ñ�¼`À�º`Æ�»�¼`¸�½yÃ L Ñ²ÂyÃÈ½�Ã�Ë�¼`Ì�¸�½y¸Å½�Áà»eÂyÃ´Î>º{¾Å¼`·¹¸�Àe¼³»¹¸Åº{½
Ä J ·�×{ÃÈÀ«Ò A ºrÑ�ÃÈ×`Ã«·ÈÇ{»eÂyÃP·¹ÃÈÀ J ¾Ü»eÀÖº`Æ�»�¼`¸�½yÃ L�J À�¸Å½yÁ�»�ÑÕº L ¸�ØÏÃ«·¹ÃÈ½h»�¼`À¿SÌ�ÌWÃÈ»¹·�¿?Îl¼`·¹¼`ÌWÃÈ»eÃÈ·¹À�À¹ÂyºIÑ
»eÂy¼³»ÓÃÈ×`Ã«½�»eÂyº J Á{Â-»eÂyÃ�ÌWº L Ã«¾PÎy·¹º LAJ ÄÈÃ«ÀÓ×{ÃÈ·�¿-À�¸ÅÌW¸Å¾Å¼`·?ÎÏº{¾Å¼`·¹¸�Àe¼³»¹¸Åº{½¦Ä J ·�×{ÃÈÀ«ÇP»eÂyÃ�Ä J ·¹·�Ã«½h»L ÃÈ½yÀ¹¸Ü»�¿ L ¸�À�»e·�¸ÅÆ J »e¸Åº`½�ÄL¼³½¦Æ>ÃÍ×`Ã«·�¿ L ¸�ØÏÃ«·�Ã«½h»LÒ.�´Ây¸�ÀYº{Æh×S¸Åº J À�¾�¿;À¹ÂyºIÑ²ÀÈÇ¶»eÂl¼³»�¼�Ä«º{ÌWÎl¼`·�¸ÅÀ¹º`½
Æ>ÃÈ»�Ñ�Ã«Ã«½,ÃFË�ÎÏÃÈ·¹¸�Ì�ÃÈ½�»e¼`¾�¼`½ L Îy·¹Ã L ¸ÅÄF»eÃ L Î>º{¾ä¼`·�¸ÅÀ¹¼³»e¸�º{½NÄ J ·�×{ÃÈÀÍ¸�À�½yº`»gÀ J�¡ Ä«¸�Ã«½h»}»eº�×`¼³¾Å¸ L ¼³»eÃ
»eÂ�Ã}ÌWº L Ã«¾�Ò
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�´ÂyÃ´Îy·�Ã L ¸�ÄÈ»eÃ LcL ¸ÅÀ»e·¹¸�Æ J »¹¸Åº{½gº`Ê>Ä J ·�·¹Ã«½h» L ÃÈ½yÀ¹¸Ü»e¸�Ã«À�À¹Â�ºrÑ²À�Î�·¹º`ßl¾�Ã«À�Ñ²Ây¸�Ä�Âc¼`·¹Ã�Ê J ½ L ¼`ÌWÃ«½SÙ
»�¼³¾Å¾�¿ L ¸�ØÏÃ«·�Ã«½h»�Êá·¹º{Ì:»eÂyÃ L ¸ÅÀ»e·�¸ÅÆ J »¹¸Åº{½cº{Æ�»�¼`¸�½yÃ L Æh¿WÌ�¼`½h¿ l ë ¼`½ Lg� ë�Ì�º L Ã«¾�À�»eÂl¼�» L ºg½yº³»
»�¼d�`ÃW¸Å½h»eº;¼`Ä«ÄÈº J ½h» L ¸ÅÀ�»¹·¹¸�Æ J »eÃ L ºI×`Ã«·¹Î>º`»¹Ã«½h»e¸Å¼`¾ÅÀÈÒg�´ÂyÃWÌ�¼�Ë�¸�Ì J Ì2Ä J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»�¿�º�ÄÈÄ J ·�ÀJ ½ L Ã«·c»eÂyÃ�¾ä¼³½ L ¼`·¹Ã«¼¦À�¸Å½yÄÈÃ�»¹ÂyÃ�º{ÂyÌW¸ÅÄ�¾�º{À¹À�Ã«ÀW¸Å½-»eÂyÃ�Áh¼³À L ¸�Ø J À¹¸�º{½�¾ä¼L¿{ÃÈ·W¸�½�Ð J ÃÈ½yÄ«Ã�»eÂ�Ã
¼`ÄF»e¸�×S¸Ü»�¿c¼³»�»eÂyÃÉÄL¼³»e¼`¾�¿SÀ»�Á`·¹ÃL¼�»eÃ«·�»eÂy¼`½W»¹ÂyÃàÄÈº{½yÄÈÃ«½h»e·¹¼³»e¸�º{½�¾�º{À¹À�Ã«ÀÈÒ$�´ÂyÃàÃÈ¾ÅÃ«ÄF»e·�º{½�Îy¼³»eÂWÊá·¹º{Ì
»eÂ�Ã?¼`·¹Ã«¼�º`Ê »eÂyÃ�Ä«¼³»�¼³¾�¿SÀ�»´¾Å¼L¿{Ã«·�Ñ²Ây¸ÅÄ�Â�¸ÅÀ J ½ L ÃÈ·�»eÂyÃYÐlºIÑ�Ä�Âl¼`½�½yÃ«¾ ¸�À�¾Åº{½�Á{Ã«·P»eÂl¼`½�»¹ÂyÃ�Îl¼³»¹Â
Êá·¹º`Ì »¹ÂyÃ´¼`·�ÃL¼àº³Êl»eÂyÃ�Ä«¼³»�¼³¾�¿SÀ�»Ö¾ä¼L¿{ÃÈ·ÖÑ²Ây¸ÅÄ�ÂÓ¸�À J ½ L Ã«·Ö»¹ÂyÃ�¾Å¼`½ L ¼`·�ÃL¼`ÀÈÒ9ÿ±Ê_»eÂ�Ã�Ä«º{½ LAJ ÄÈ»¹¸�×S¸�»�¿}¸�À
¸Å½�Ä«·¹Ã«¼`À¹Ã L Çh»eÂyÃ²¾�º{À¹À�Ã«À�·¹ÃÈ¾ä¼³»¹Ã L »eº�»eÂ�Ã²»¹·e¼`½�À¹Î>º{·�»�º`ÊÏÃ«¾�Ã«ÄF»e·¹º`½yÀ�Êá·¹º{Ì(»eÂyÃ�¼`·�ÃL¼ J ½ L Ã«·�»eÂyÃ�ÐlºIÑ
Ä�Âl¼`½�½yÃ«¾�Æ>Ã«Ä«º`Ì�ÃÈÀgÀ�Ì�¼`¾�¾ÅÃÈ·«Ò A ÃÈ½yÄ«Ã³Ç�»¹ÂyÃ�¼`ÄÈ»¹¸�×³¼³»e¸�º{½<ºI×{ÃÈ·¹Î>º`»eÃÈ½�»¹¸ä¼`¾�¸�½¦»¹Ây¸ÅÀ?¼³·¹ÃL¼�¸Å½�Ä«·¹Ã«¼`À¹ÃÈÀ
¼`½ L »eÂ J À´»¹ÂyÃ?¾ÅºSÄL¼`¾¶Ä J ·¹·�Ã«½h» L Ã«½�À¹¸�»�¿�¸�½yÄ«·�ÃL¼`À�Ã«ÀÈÒ

ÿ�½,»eÂ�¸ÅÀ}À�» J>L ¿¦¸�»gÂl¼`À}ÆÏÃÈÃ«½ L ÃÈÌ�º{½�À�»e·¹¼³»eÃ L »¹Âl¼³»}»eÂyÃ�Ä J ·�·¹Ã«½h» L Ã«½yÀ�¸�»�¿¦Îy·¹º³ßl¾ÅÃÈÀgÄ«¼`½¡Æ>Ã
·e¼ L ¸ÅÄ«¼`¾Å¾Ü¿cÄ�Âl¼`½yÁ{Ã L Æh¿�Ä�Âl¼`½yÁ{¸�½yÁ�Êáº{·�Ã�Ë�¼`Ì�Î�¾ÅÃà»¹ÂyÃ�Ä«º{½ LAJ ÄÈ»¹¸�×S¸�»�¿�¸Å½�»¹ÂyÃ�Áh¼`À L ¸�Ø J À¹¸�º{½�Ã«¾�Ã«Ä�Ù
»e·�º L Ã«À«Ò

�´ÂyÃ�Á{·¹¸ L À�» JAL ¿-Î>Ã«·Êáº{·¹ÌWÃ L ¸Å½¡»eÂ�¸ÅÀÍ»¹ÂyÃ«À�¸ÅÀÓÀ¹Â�ºrÑ²ÀÓ»¹Âl¼³»ÓÄ«¼`·¹Ã�À�Âyº J ¾ L ÆÏÃ�»e¼?�`ÃÈ½ÛÑ²Â�Ã«½
ÌWÃ«À¹Â�¸Å½yÁ�¼�Á{Ã«º`Ì�ÃF»e·�¿`Òù�lº{·�¼�À¹¸�Ì�Îy¾�Ã�À�»¹·e¼`¸�Á{Âh»?Ä�Âl¼`½y½�Ã«¾�ÄL¼`À�ÃÓÑ²¸�»eÂ<Ê J ¾�¾�¿ L ÃÈ×`Ã«¾�º{ÎÏÃ L ÐlºIÑ²ÀÈÇ
»eÂ�ÃÓ½ J Ì�ÆÏÃÈ·�º`Ê�Ä«º{ÌWÎ J »e¼³»e¸�º{½l¼`¾�Ä«ÃÈ¾Å¾ÅÀàÄL¼`½�Æ>ÃÓ·¹Ã L>J Ä«Ã L Ñ²¸Ü»eÂyº J »?¾Åº{À�¸Å½yÁ�×S¸Ü»�¼`¾1¸Å½�Êáº{·�Ì�¼�»e¸Åº`½¶Ò
A ºIÑ�ÃÈ×`Ã«·«ÇS¸�»�¸ÅÀ�À�ÂyºIÑ²½W»¹Âl¼³»�»eÂ�Ã´Ã«·¹·�º{·�¸ÅÀÖ¸Å½yÄÈ·¹ÃL¼³À¹¸Å½�Á L ºIÑ²½c»¹ÂyÃ²Ä�Âl¼`½y½�Ã«¾�ÇhÀ�º}¼YÌ�º{·�Ã�Ä«º`Ì�Îy¾�ÃFË
Á{ÃÈº{Ì�ÃF»e·¿�ÌW¸ÅÁ{Âh»�½�Ã«Ã L ·¹ÃÈ¾ä¼³»¹¸�×`Ã«¾�¿WÌ J Ä�Â;ÌWº{·¹ÃàÄ«º{ÌWÎ J »e¼³»e¸�º{½l¼`¾>Ä«ÃÈ¾Å¾ÅÀÈÒ�� Á{·�¸ L À�» JAL ¿�À�Âyº J ¾ L
Æ>Ã}Î�·¹ÃÈÊáº`·¹ÌWÃ L ¸Å½�ÃL¼³Ä�Â;Ä«¼`À¹Ã³Ò
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�´ÂyÃ²·¹ÃÈÀ J ¾Ü»eÀ�º{Æ�»e¼`¸Å½�Ã L Êá·¹º{Ì:»eÂyÃ²ÌWº L ÃÈ¾�Îy·�Ã«À�Ã«½h»eÃ L ¸Å½Ó»eÂ�¸ÅÀ�»eÂ�Ã«À¹¸�À«Ç L ÃÈÌ�º{½�À�»e·¹¼³»eÃÈÀ�ÂyºIÑïÌ�º L Ù
Ã«¾�¾Å¸�½yÁ�ÄL¼³½¦Î�·¹ºI×S¸ L ÃÓ¸�½yÀ¹¸�Á{Âh»?¼`½ L À¹Â�Ã L ¾�¸ÅÁ{Âh»àº{½�Ì�¼`½h¿�º`Ê�»eÂyÃÓ»e·¹¼`½yÀ�ÎÏº{·»?Îy·¹ºSÄ«ÃÈÀ¹À�Ã«À?»�¼?��¸Å½�Á
Îy¾Å¼`Ä«Ã�¸Å½æ¼<Ê J Ã«¾²Ä«ÃÈ¾Å¾�Ò6�´ÂyÃ L ÃF×{Ã«¾�º{ÎyÌWÃ«½h»�º`ÊYÎyÂh¿SÀ¹¸�ÄL¼`¾�¾�¿-·�Ã«Îy·�Ã«À�Ã«½h»�¼³»¹¸�×`Ã�ÌWº L ÃÈ¾ÅÀ�»¹Âl¼³»�¼`¾ÜÙ
¾ÅºIÑ ·�Ã«¾Å¸Å¼`Æy¾�Ã}À�¸ÅÌ J ¾ä¼³»¹¸Åº{½�º`Ê�»¹ÂyÃÍÎy·�º�ÄÈÃ«À�À¹Ã«À J ½ L Ã«·Y·�ÃL¼`¾�¸ÅÀ»e¸ÅÄ?ÄÈº{½ L ¸Ü»e¸Åº`½yÀ«Ç>¸ÅÀÉÃ«À¹À�Ã«½h»e¸Å¼`¾1»¹º�»eÂ�ÃL ÃF×{Ã«¾�º{ÎyÌWÃ«½h»Wº`Ê�ÆÏÃF»¹»¹Ã«·ÓÊ J Ã«¾ÕÄ«Ã«¾�¾ÅÀ�»¹Âl¼³»cÂl¼L×{Ã�º{Î�»e¸ÅÌW¸ÅÀ�Ã L Î>Ã«·Êáº{·¹Ì�¼`½yÄÈÃ�¼`½ L »eÂl¼�»ÓÄL¼`½ÛÆ>Ã
Ì�¼`½ J Êø¼`ÄÈ» J ·¹Ã LlJ À¹¸Å½�Á}Ä�Â�ÃL¼`Î>Ã«·PÌ�¼�»eÃ«·�¸ä¼`¾�À�¼`½ L »¹Ã«Ä�Ây½�¸ � J Ã«ÀÈÒ A ºIÑÕÃF×{ÃÈ·«Ç�»¹ÂyÃ²Ì�º L ÃÈ¾yÎy·¹ÃÈÀ¹ÃÈ½�»¹Ã L
¸Å½�»¹Ây¸ÅÀ�»¹ÂyÃ«À�¸ÅÀ²ÄL¼`½�Æh¿�½yºWÌ�Ã«¼`½yÀ²Æ>Ã�Ä«º{½yÀ�¸ L ÃÈ·¹Ã L Ä«º`Ì�Îy¾�ÃÈ»¹Ã`Ò

ÿ�½-º{· L Ã«·g»¹º;Ê J ·»eÂyÃÈ·Í¸�Ì�Îy·�ºI×{Ã�»¹ÂyÃ�Ê J Ã«¾ÕÄÈÃ«¾�¾PÌWº L Ã«¾�Ç1»eÂ�Ã«·¹Ã�¼`·¹Ã�À¹ÃF×{Ã«·¹¼`¾�¸�Ì�Îy·�ºI×{Ã«ÌWÃ«½h»¹À
¼`½ L Ã�Ë�»¹Ã«½yÀ�¸Åº{½�À?»¹Âl¼³»�À�Âyº J ¾ L ÆÏÃÓÄÈº{½yÀ�¸ L ÃÈ·¹Ã L ÒÞ�´Ây·¹º J Á{Â�º J »Y»¹Ây¸ÅÀY»¹ÂyÃ«À�¸ÅÀ�½ J ÌWÃ«·�º J À�¸ÅÀ�À J ÃÈÀ
Âl¼L×{Ã}Æ>Ã«Ã«½�Î>º{¸Å½h»eÃ L º J »LÒ���º`Ì�Ã�º`Ê�»eÂ�Ã}¸�À¹À J Ã«À�À¹Âyº J ¾ L Æ>Ã}¸�½h×{Ã«À»e¸�Áh¼³»eÃ L Ê J ·�»eÂ�Ã«· �

¬ �´ÂyÃ?»e·¹¼`½yÀ�ÎÏº{·»²º`Ê1Îy·¹º`»¹º{½yÀ´»eÂ�·¹º J Á`Â�»¹ÂyÃ?ÄL¼³»e¼`¾�¿SÀ�»�¾Å¼I¿`Ã«·²¼³»�Ây¸�Á{ÂyÃÈ·´Ä J ·�·¹Ã«½h» L Ã«½�À¹¸�»¹¸ÅÃÈÀ
À�Âyº J ¾ L Æ>Ã²¸Å½yÄÈ¾ JAL Ã L Ò���»PÂy¸�Á{ÂyÃ«·�Ä J ·¹·�Ã«½h» L Ã«½yÀ�¸�»¹¸ÅÃ«À�»¹ÂyÃÉ·�ÃL¼`ÄF»e¸�º{½ � º{½yÃ²»eÃÈ½ L À�»eº}Ì�ºI×`Ã
¸�½å»eÂyÃ<Ä«¼³»�¼³¾�¿SÀ�»�¾Å¼L¿{Ã«·ÈÇ�¼IÑÕ¼L¿ Êá·¹º`Ì »¹ÂyÃNÌWÃ«Ì�Æy·¹¼`½yÃ³Ò �´Â�¸ÅÀ�Ñ�º J ¾ L ¾ÅÃL¼ L »eº¡Ây¸�Á{ÂyÃÈ·
¾�º{À¹À�Ã«À«Ç LAJ Ãg»eºW¾ÅºIÑ�Ã«·²Ä«º`½ LAJ ÄF»e¸�×S¸Ü»�¿�º`Ê�Îy·�º`»eº`½yÀÉ¸�½�»¹ÂyÃ}ÄL¼³»e¼`¾�¿SÀ�»�¾Å¼I¿`Ã«·ÈÒ @ ¿�¸Å½�Ä«¾ J>L ¸Å½yÁ
»¹Ây¸ÅÀ�¸�½�»eÂ�ÃYÌ�º L ÃÈ¾�Ç�»eÂyÃYÎ�·¹Ã L ¸ÅÄÈ»¹Ã L ·¹ÃÈÀ J ¾Ü»eÀ´¼�»´Ây¸ÅÁ`ÂyÃ«·�Ä J ·�·¹Ã«½h» L ÃÈ½yÀ¹¸Ü»e¸ÅÃÈÀÕÑ²¸Å¾�¾_ÆÏÃ�ÌWº{·¹Ã
·�ÃL¼`¾�¸ÅÀ�»¹¸ÅÄ³Ò

¬ ÿ�½yÄÈ¾ JAL ÃÕ¼�ÆÏÃF»¹»eÃÈ·ÖÌWº L Ã«¾{Êáº{·î»eÂyÃPÌWÃ«Ì�Æy·¹¼`½yÃ³Ò��À¹Î>Ã«ÄÈ¸ä¼`¾�¾�¿?¼�»ÖÂy¸�Á{ÂyÃÈ·1Ä J ·¹·�Ã«½h» L ÃÈ½yÀ¹¸Ü»e¸�Ã«À«Ç
»¹ÂyÃÕÌWÃ«Ì�Æ�·e¼`½yÃ�Ä«¼`½�½yº`»1Æ>ÃÕ¼`À�À J ÌWÃ L »eºàÆ>Ã�Ê J ¾Å¾�¿YÂ J Ì�¸ L ¸�ßlÃ L Ò®�åÎl¼³·�»e¾Ü¿ L ÃÈÂ J Ì�¸ L ¸�ßlÃ L
ÌWÃ«Ì�Æ�·e¼`½yÃPÑ²¸Å¾�¾�Âl¼L×`Ã�¾�ºIÑÕÃÈ·�Ä«º{½ LAJ ÄÈ»¹¸�×S¸�»�¿gº`Ê_Îy·�º`»eº`½yÀ«Ç{Ñ²Ây¸�Ä�ÂÓÑ²¸Å¾Å¾�¾�ÃL¼ L »¹ºYÂy¸ÅÁ`ÂyÃ«·�¼³½ LL ¸ÜØwÃÈ·¹ÃÈ½�» L ¸ÅÀ»e·�¸ÅÆ J »¹Ã L ¾�º{À¹À�Ã«Àg¸Å½,»¹ÂyÃ�ÌWÃ«Ì�Æ�·e¼`½yÃ³Ç�¼`À}ÑÕÃÈ¾Å¾�¼`À L ¸ÜØwÃÈ·¹Ã«½h»g»eÃ«ÌWÎ>Ã«·e¼�» J ·�ÃL ¸�À�»¹·¹¸ÅÆ J »e¸�º{½yÀ«Ò

¬ ÿ�½yÄÈ¾ JAL Ãg¼Ó½yº`½�Ù�¸�À¹º`»¹·¹º{Îy¸�Ä�¼`½ L ½yº{½SÙ�Âyº{ÌWº{Á{ÃÈ½yÃ«º J À´¸ÅÌWÎy¾ÅÃÈÌ�ÃÈ½h»�¼³»¹¸Åº{½�º`ÊÖ»¹ÂyÃ?Áh¼`À L ¸ÜØ J Ù
À�¸Åº{½-ÃÈ¾ÅÃ«ÄF»e·�º L ÃÈÀ«Ò¢�´ÂyÃ�Áh¼`À L ¸�Ø J À¹¸�º{½¡ÃÈ¾ÅÃ«ÄF»e·�º L ÃÈÀc¼`·¹Ã�¾Å¸v�³Ã«¾Ü¿¦»¹º<Âl¼L×{Ã�¼NÌ J Ä�ÂÛ¾�ºIÑÕÃÈ·



t��vu�� wHx	�£¢)
 t ~ }Þt {�9y � ~ } y u4}��4¤ �w�\�Wx�¥÷~���¦ ýFú
Î>Ã«·�Ì�Ã«¼`Æy¸Å¾�¸�»�¿�¼³¾Åº{½yÁc»eÂ�Ã�ÄL¼`·�ÆÏº`½NÎl¼`Î>Ã«·�»eÂl¼`½N¼`Ä«·�º{À¹ÀY¸Ü»LÒW�´ÂyÃÍ»¹º{·�» J º{À¹¸Ü»�¿�Êø¼`ÄÈ»¹º{·�Ñ²¸�¾Å¾
¼`¾�À¹ºW×`¼³·�¿�Ñ²¸�»¹Â�»eÂyÃ L ¸Å·�Ã«ÄF»e¸Åº`½¶Òv�´Â�¸ÅÀÉÑ²¸�¾Å¾îÁ{¸Ü×{Ã�¼�¾ÅºIÑÕÃÈ·É»¹·e¼`½yÀ�ÎÏº`·�»Yº³Ê�·¹ÃL¼³ÄÈ»�¼³½�»¹ÀY¸Å½h»¹º
»¹ÂyÃ;Ä«¼³»�¼³¾�¿SÀ�»�¾ä¼L¿{ÃÈ· J ½ L Ã«·W»eÂyÃ�¾ä¼`½ L ¼`·�ÃL¼�ÇÕÑ²Â�¸ÅÄ�ÂæÑ²¸�¾Å¾´¸�½�»¹Ã«·ÊáÃ«·¹Ã�Ñ²¸�»¹Âæ»¹ÂyÃ�Ä J ·¹·�Ã«½h»L ÃÈ½yÀ¹¸Ü»�¿ L ¸�À�»e·�¸ÅÆ J »e¸Åº`½¶Ò

¬ ÿ�½yÄÈ¾ JAL ¸Å½yÁW¼�»�ÑÕº�Ù�ÎyÂl¼³À¹Ã?Ì�º L ÃÈ¾¶À¹Âyº J ¾ L ÆÏÃ�ÄÈº{½yÀ�¸ L ÃÈ·¹Ã L Ò¯��»²Ây¸�Á{ÂyÃÈ·´Ä J ·�·¹Ã«½h» L Ã«½�À¹¸�»¹¸ÅÃÈÀ
¾�¸ � J ¸ L ÑÕ¼³»¹Ã«·î¸ÅÀ ¾�¸v�`ÃÈ¾�¿�»eº´Êáº{·�Ì�¸Å½�»eÂ�Ã�Ê J Ã«¾{ÄÈÃ«¾Å¾�ÇrÎy·¹ÃF×{Ã«½h»¹¸Å½yÁ�»eÂyÃ�»e·¹¼`½yÀ�ÎÏº{·»îº`Ê�·¹ÃL¼³ÄÈ»�¼³½�»¹À
¸�½�»¹º�»eÂ�ÃÓÄL¼³»e¼`¾�¿SÀ�»Y¾ä¼L¿{ÃÈ·«Ò.�´Ây¸ÅÀYÌW¸ÅÁ`Â�»Y¼`¾ÅÀ�º�¼³ØÏÃ«ÄF»�»eÂyÃ�Ä J ·¹·�Ã«½h» L Ã«½�À¹¸�»�¿ L ¸ÅÀ»e·�¸ÅÆ J »¹¸Åº{½
¸�½�»¹ÂyÃ�Ê J Ã«¾ ÄÈÃ«¾�¾�Ò
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ü ú-þ��ÍÒ�õ1º`¾Å¾ä¼³Ä��>Ò ù ¼`¾�¸�Êáº{·�½y¸ä¼ J Î�Âyº{¾ L ÀÖ· J ¾ÅÃ«ÀîÊáº{·�ÎÏº`¾Å¾ J »e¸Åº`½y¾ÅÃÈÀ¹À ÄL¼³·1Æh¿�� ã � Ò � ÃÈÑ��Pº{·a�ï�´¸ÅÌWÃ«À«Ç
û ��Ã«Î�»¹Ã«Ì�Æ>Ã«· l ã�ãKã Ò

ü l þ.��Ò @ Ã«·�½y¸Å½yÁ�Ò�²´³�µ�¶�¶¸·�¹yº¼»½¶¸¾�¿¸º�À'¾IÁ?Â=Ã¯À'»�ÄIÅPÆ�Á?ÆXº�À'¾IÁ?Â6ÇÈÀ_É�¶¸Â¼ÂÊº¼¾�Ë�ÀkÌ-²/µaÁ?¾�¿!Ä6À'µ�ÆÎÍ�³6¶¸¾ÏÀ'»Ð·
¶¸¾IÁ�º¼¾ÑÍ�Ò�ÇÔÓÏÅ9¶¸Â�Ã¯¶¸Â¼Â Ò,õ�Âyë »¹ÂyÃ«À�¸ÅÀ«Ç5ÿ�½y¸�×`Ã«·�À¹¸�»�¿�º³Ê Q ¸ÅÄÈ»¹º{·¹¸Å¼�Ç l ãKã l Ò

ü � þgë�Ò:ø&Ò @ Ã«·¹½y¼`· L ¸É¼`½ L ø&Ò = Ò Q Ã«·�Æy· J Á{Á{Ã`Òñø�¼³»¹ÂyÃ«Ì�¼³»¹¸ÅÄL¼³¾�ÌWº L Ã«¾²º`Ê�Á{¼`À L ¸ÜØ J À¹¸Åº`½
Ã«¾�Ã«ÄÈ»¹·¹º L Ã�ÆÏº{½ L Ã L »¹º¡¼¦ÎÏº{¾Ü¿SÌ�ÃÈ·WÃÈ¾ÅÃÈÄÈ»e·�º{¾�¿�»¹Ã`ÒTÕ�ÖdÃ\³+ÒØ×6À'ÅPµ�¾IÁ?Â Ç �+� 7¬ý+8 � ú=ú � ú¸ÙMú=ú ��� Ç
ú û=û ú`Ò

üýø�þgë�ÒËø¦Ò @ Ã«·�½l¼`· L ¸�¼`½ L ø&Ò = Ò Q Ã«·�Æy· J Á{Á{Ã`Ò4�2Ì�¼³»eÂyÃÈÌ�¼�»e¸ÅÄ«¼`¾²Ì�º L ÃÈ¾àº`Ê?»eÂ�Ã<À¹º{¾�¸ L Ù
ÎÏº`¾�¿SÌ�ÃÈ·Ù±Ã«¾ÅÃÈÄÈ»¹·¹º{¾Ü¿S»¹ÃÉÊ J ÃÈ¾ Ä«ÃÈ¾Å¾�Ò¯×/ÚÎÒ¯Âv¶�Û¸ÆXµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ!ú �=û 7 û 8 �2l ø �,� Ù l ø û ú{ÇMú û=û+l Ò

ü � þ��ÍÒ_\²ºIÑÕÃÍ¼`½ L�Ý ÒIþ ¸�Ò6ø�¼³»eÂ�Ã«Ì�¼³»e¸�ÄL¼`¾ ÌWº L Ã«¾Å¸�½yÁÓº`ÊÖÎy·¹º`»¹º{½�ÃFË�Ä�Âl¼`½yÁ`ÃÍÌWÃ«Ì�Æy·¹¼`½yÃ?Ê J Ã«¾
Ä«ÃÈ¾Å¾�Ò¯×9À'Å�µ�¾IÁ?ÂÀkÌ�Í�À'Þß¶¸µyÜ´À'ÅPµmÛ�¶FÇ!ú ã lP� ý l Ù û=� Ç l ãKã Ò

ü � þ.��Ò=�´Ò���Îy·�¸Å½yÁ`Ã«·«Ç ��ÒÏ�ÍÒ®à¶¼LÑ�º L/� ¸Å½yÀa��¸�Ç ¼`½ L �>Ò � º³»¹»eÃÈÀ�ÊáÃÈ¾ L Òeõ1º{¾Ü¿�ÌWÃ«·àÃ«¾ÅÃÈÄÈ»¹·¹º{¾Ü¿S»¹Ã�Ê J Ã«¾
Ä«ÃÈ¾Å¾¶ÌWº L Ã«¾�Ò¯×/ÚÎÒ¯Âv¶�Û¸ÆXµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ!ú � ý/7�ý+8 �2l���� ø'Ù l�� ø l Ç�ú û=û ú`Ò

ü � þ.��ÒU�ÕÒF� J ¾Å¾ÅÃÈ·�¼`½ L Ý�Ò � ÃFÑ²Ì�¼`½wÒ = ¼�»eÃ«·²¼³½ L »eÂyÃÈ·¹Ì�¼`¾wÌ�¼`½l¼`Á`Ã«ÌWÃ«½h»´¸Å½�À¹º{¾�¸ L Ù±ÎÏº{¾Ü¿SÌ�ÃÈ·Ù
Ã«¾�Ã«ÄÈ»¹·¹º{¾Ü¿�»eÃYÊ J ÃÈ¾ Ä«Ã«¾�¾ÅÀÈÒß×�ÚÎÒßÂv¶�Û¸ÆXµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ!ú�ø ã 7 � 8 � ú l úmý;ÙMú l,l=� ÇMú û=û=� Ò

ü�ý�þ.��Ò Q Ò � Á J ¿{ÃÈ½W¼`½ L \?Ò?�´Ò = Â�¸�»eÃ³Ò��åÑÕ¼³»¹Ã«·�¼`½ L ÂyÃL¼³»ÖÌ�¼³½l¼`Á{ÃÈÌ�ÃÈ½�»ÖÌ�º L ÃÈ¾SÊáº{·1Îy·¹º³»eº{½�Ù
ÃFË�Ä�Âl¼`½�Á{ÃFÙ±Ì�ÃÈÌ�Æy·e¼³½yÃ�Ê J Ã«¾ ÄÈÃ«¾Å¾�À«Òu×�ÚÎÒ¯Âv¶�Û¸ÆGµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ�ú�ø ã 7¬ý+8 �ql ú � ýEÙ l úmý � ÇMú û=û=� Ò



�Wx ¤ x	�Wx }Þt xzy ý �
ü û þQÝ�Ò$�ÏÒ���¸Õ¼`½ L ��Ò Q Ò � Á J ¿{ÃÈ½¶ÒÈ�à½�¼`¾�º{½yÁ³Ù�»eÂyÃ�Ù�Ä�Âl¼`½�½yÃ«¾�Ì�º L Ã«¾�Êáº{·�Î�·¹º`»¹º{½¡ÃFË�Ä�Âl¼³½yÁ{Ã

Ì�ÃÈÌ�Æy·¹¼`½yÃYÊ J ÃÈ¾ Ä«Ã«¾�¾ÅÀÈÒß×�ÚÎÒßÂv¶�Û¸ÆXµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ!ú�ø � 7,ø)8 � ú�ú�ø û ÙMú�ú ��û ÇMú û=û ý�Ò
ü ú ã þ Q Ò �?J ·¹¼ J Ç A Ò�þ ¸ J Çî¼`½ L �ÏÒ®á?¼?��¼�âÄ`Òù��Ñ�º³Ù L ¸�Ì�ÃÈ½yÀ¹¸�º{½l¼`¾1Ì�º L ÃÈ¾�Êáº{·�Îy·¹º³»eº{½�ÃFË�Ä�Âl¼³½yÁ{Ã

Ì�ÃÈÌ�Æy·¹¼`½yÃYÊ J ÃÈ¾ Ä«Ã«¾�¾ÅÀÈÒ�Õ�Ö'Ã\³+ÒT×9À'Å�µ�¾IÁ?Â Ç?ø=ø97]ú=ú;8 �2l øFúEã;Ù l ø l,l ÇMú û=û ý�Ò
ü ú=ú-þQ�ÏÒ¶ë J »¹»�¼�Ç �ÏÒ!��Ây¸ÅÌWÎl¼`¾�Ã«Ã³Çw¼`½ L Ý�Ò = Ò Q ¼³½ÈàwÃ«Ã`Òï�´Â�·¹Ã«Ã�Ù L ¸�Ì�ÃÈ½yÀ¹¸�º{½l¼`¾�½ J ÌWÃ«·¹¸�ÄL¼`¾1À¹¸�ÌcÙJ ¾ä¼�»e¸Åº`½�º`Ê�À»e·e¼³¸ÅÁ{Âh»�Ä�Âl¼³½y½yÃ«¾�õ	�Xø Ê J ÃÈ¾�Ä«ÃÈ¾Å¾ÅÀÈÒC×6À'ÅPµ�¾IÁ?Â	ÀkÌyÕuÄ+ÄIÂÊº�¶YÉ½Ò¯Âv¶�Û¸ÆGµmÀEÛ�³6¶¸»Ðºv¿¸ÆXä³Ç

� ã � ú �j� Ù�ú�ø � Ç l ã,ã,ã�Ò
ü ú l þ.��Ò @ Ã«·�½y¸Å½yÁ�Ç�ë�Ò_ø&Ò&þ J Ç�¼`½ L�� ÒSë	å�¸Å¾ä¼³¾Å¸�Ò��´Ây·�Ã«Ã�Ù L ¸�Ì�ÃÈ½yÀ¹¸�º{½l¼`¾lÄÈº{Ì�Î J »�¼³»¹¸Åº{½y¼`¾_¼`½l¼`¾Ü¿SÀ¹¸ÅÀ

º`Ê¶»¹·e¼`½yÀ�ÎÏº`·�»´ÎyÂ�Ã«½yº{ÌWÃ«½y¼Í¸Å½�¼eõ	�Xø¨Ê J ÃÈ¾ÏÄÈÃ«¾Å¾�Ò�×9À'Å�µ�¾IÁ?ÂÎÀkÌ�Í�À'Þß¶¸µ�Ü´À'ÅPµmÛ�¶�¿FÇMúEã ���ql ý�ø;Ù
l�û øyÇ l ã,ã l Ò

ü ú � þTæ�´ÒF� J ·¹Á{ÃÈº{½¶Çlë�Ò>õ1ÃÈ¾Å¾ÅÃF»e¸�Ã«·«Ç�¼`½ L Ý�Ò @ º{·¹Á`Áh¼{¼`· L Ò'�SÃ«½yÀ�¸�»e¸Ü×S¸�»�¿�¼`½ L2J ½yÄÈÃ«·»�¼`¸�½�»�¿�¼`½l¼`¾Ü¿SÀ¹¸ÅÀ
Êáº{·�×³¼`·¹¸Å¼`Æy¾ÅÃ´ÐlºIÑ²ÀÈÒ|ÿ�½èç)é?Æê³ÐÕ�ÖYÕ�ÕëÕ�¶¸µmÀE¿!Ä�Á�Û�¶uÕ�Û¸º�¶¸¾ÏÛ�¶�¿�ÇÈ¶�¶¸ÆXº¼¾�Ë�Á?¾IÉbÒìd³�ºXí_º¼Æ�Ç�\²Ã«½yºyÇ
��Q Ç l ã,ãFú`Ò/�5ÿ!���ÍÒ��5ÿ!��� l ã,ãFúÈÙ!ãFú �=û Ò

ü ú�ø�þQÝ�Ò @ º`·¹Á{Áh¼`¼`· L Ç?Ý�ÒU�ÕÒ A æÃÈ» J Ç_¼`½ L ë�Ò/î1Ã«¾�¾ÅÃF»e¸ÅÃÈ·«Ò9��Ã«½�À¹¸�»¹¸�×S¸�»�¿�¼`½ L2J ½�Ä«Ã«·»�¼`¸�½y¸�»�¿�¼`½l¼`¾Ü¿SÀ¹¸ÅÀ
Êáº{·�Ä«º{½'å J ½yÁh¼³»¹ÃÕÎyÂl¼³À¹ÃFÙ±Ä�Âl¼`½yÁ`Ã�Îy·¹º`Æy¾ÅÃÈÌ�ÀÈÒÚÿ�½c\?Òdï&Ò @ ¼³·¹·¹º`½¶Ç`Ã L ¸�»¹º{·«ÇÎ²´³6¶�ð�ñ'Æ¼³�Õ�¾6¾6Å�Á?Â
Ã¯À'¾�Ì�¶¸µm¶¸¾ÏÛ�¶^ÀkÌ`Æê³6¶WÃ\Ó�¹òÜ´ÀEÛ¸º�¶¸ÆGäèÀkÌ�Ã�Á?¾IÁ+É+Á'ó¯Í¯µmÀEÛ�¶�¶YÉ?º¼¾�Ë'¿FÇwÎl¼³Á{Ã«À �=� Ù � ú{Ç = ¸Å½ L À�º{·«Ç
æ ½�»e¼`·¹¸�ºyÇ l ã,ã l Ò

ü ú � þQÝ�ÒÏôî¼`·�Ì�¸�½y¸ÅÃ}¼`½ L �ÍÒ¶ëY¸�Ä���À«ÒbÓÏÅ9¶¸Â¯Ã¯¶¸Â¼Â®Ü9ä;¿¸Æ!¶¸»`¿bÒìAÄIÂõÁ?º¼¾Ï¶YÉ`Ò4Ý`º{Ây½ = ¸Å¾�ÃÈ¿;¼`½ L ��º{½yÀÈÇ
ô¶» L Ç l ã,ã,ã�Ò

ü ú � þ @ Òl\?Ò���¸Ü×{Ã«·»eÀ�Ã«½¶Ò @ ¼`Ä���Á{·�º J ½ L Êáº{·�ÌWº L Ã«¾�¾Å¸Å½�ÁÍº`Ê1¼ÓÎy·¹º³»eº{½�ÃFË�Ä�Âl¼³½yÁ{Ã}Ì�ÃÈÌ�Æy·e¼³½yÃYÊ J Ã«¾
Ä«ÃÈ¾Å¾�ÒIî�·¹º;å�Ã«ÄÈ»�Ä«º`½ LAJ ÄF»eÃ L ¼³»	öÉ½y¸Ü×{ÃÈ·¹À¹¸Ü»�¿cº`Ê Q ¸ÅÄF»eº{·�¸ä¼�Ç�ÿ�½yÀ�»¹¸�» J »eÃ²Êáº{·$ÿ�½h»eÃ«Á`·e¼³»¹Ã L ��½yÃÈ·¹Á`¿
�S¿SÀ�»¹Ã«ÌWÀ«ÇÕ¸�½�Îl¼`·�»¹¸ä¼`¾�Ê J ¾�ßl¾�Ì�ÃÈ½h»Óº`Êà»¹ÂyÃ�·¹Ã � J ¸Å·¹ÃÈÌ�ÃÈ½h»eÀcÊáº{·�»eÂyÃ L ÃÈÁ{·¹ÃÈÃ;¸�½÷ï;¼`À�»¹Ã«·cº`Ê
��Ä«¸�Ã«½yÄÈÃ`Ç l ã?ã l Ò



�Wx ¤ x	�Wx }Þt xzy ø�ø

ü ú � þ`àÖÒ A Ò = ¼`½yÁyÇ9ùàÒÅ�ÓÒ = ¼`½yÁ�Çy¼`½ L áÓÒU�>Ò9ùÕÂyÃ«½wÒ'��ÑÕº�Ù�ÎyÂl¼³À¹Ã�ÐlºIÑ�¼³½ L »e·e¼³½yÀ¹Î>º{·�»�¸Å½�»eÂ�Ã
¼`¸Å·´Ä«¼³»eÂ�º L Ã}º`ÊÖÎy·¹º`»¹º{½�Ã�Ë�Ä�Âl¼`½yÁ{ÃgÌ�ÃÈÌ�Æy·¹¼`½yÃ�Ê J Ã«¾îÄÈÃ«¾Å¾�À«Ò�×9À'Å�µ�¾IÁ?Â�ÀkÌ�Í�À'Þß¶¸µyÜ´À'Å�µ�Û�¶�¿FÇ
û ø � ø+ã;Ù � ã�Ç l ã?ã,ã�Ò

ü úEø�þ��ÍÒU��ÒIï;¸Å¾�¾ÅÀ«Ò�úb¶YÁ?Æ�²/µaÁ?¾�¿êÌ�¶¸µ�Ò�î�·¹ÃÈ½h»e¸ÅÄÈÃ A ¼`¾Å¾�Ç�À�Ã«ÄÈº{½ L Ã L ¸�»¹¸Åº{½wÇ!ú û=û=û Ò
ü ú û þ3�Ö¾ J Ã«½h»�ÿ�½yÄ«º`·¹Î>º{·e¼³»¹Ã L ÒßÓ�ÂÊÅ9¶¸¾6Æ�û?ÚXñ½Á?¾IÉ�û?Ú¼ðýü´¿E¶¸µ/þ ¿�ÿuÅPºXÉ�¶FÇ l ã?ãFú{Ò
ü l ã�þQÝ�Ò � Ò6î�Âl¼`·¹º{¼`Â¶Ò  0J Ã«ÃÈ½�� À J ½y¸Ü×{ÃÈ·¹À¹¸Ü»�¿{ÒlÎ>Ã«·�À¹º{½l¼³¾ Ä«º{Ì J ½y¸ÅÄ«¼³»e¸�º{½¶Ç l ã,ã � Ò
ü l ú-þï�ÓÒ��gÒ�ù â�Ã«½�Á{Ã«¾²¼`½ L ï¦Ò��ÍÒ @ º`¾ÅÃ«ÀÈÒ�²´³6¶¸µ�»½À_É?äd¾IÁ?»Ðº�Û�¿��WÕ�¾VÒ¯¾�Ë?º¼¾Ï¶�¶¸µ¸º¼¾�ËZÕßÄ+ÄIµ�À_Á�Û�³SÒ

ï;Ä � ·e¼LÑ�Ù A ¸Å¾�¾�ÇSÀ¹ÃÈÄ«º{½ L Ã L ¸Ü»e¸�º{½¶Ç�ú û=û øyÒ
ü l,l þbô�Ò = ¼`½yÁyÇ/�gÒ A�J Àe¼`·ÈÇU��Ò9àwÂyº J Çy¼`½ L�A Ò6ô ¸ J Ò\��Îl¼`·¹¼`Ì�ÃF»eÃÈ·¹¸ÅÄàÀ�» J>L ¿�º`Êî��	ï2Ê J Ã«¾¶ÄÈÃ«¾Å¾

ÎÏÃÈ·�Êáº{·�Ì�¼³½yÄ«ÃÈÀ«Ò®Ö�¾6Æk¶¸µ�¾IÁ?ÆXº�À'¾IÁ?Â/×9À'Å�µ�¾IÁ?Â´ÀkÌ�ú�ä?É?µ�ÀYË�¶¸¾WÒ¯¾Ï¶¸µGË?ä³Ç l ã,ã � Ò´�à·»e¸�Ä«¾ÅÃ´¸�½½î�·�Ã«À¹ÀÈÒ
ü l�� þ`ï&ÒHÝ�Ò®ôî¼`Ì�Î�¸Å½yÃÈ½,¼`½ L ï&Ò|�lº{ÌW¸Å½yºyÒ-�É½l¼`¾�¿SÀ�¸ÅÀ}º`ÊÕÊá·�Ã«ÃWÃ«½yÃÈ·¹Á`¿&¼`½ L Ã«½h»¹·¹º{Îh¿&Ä�Âl¼`½yÁ{ÃÈÀ

Êáº{·´Âl¼`¾ÜÊäÙ�ÄÈÃ«¾Å¾>·¹Ã«¼`ÄÈ»¹¸Åº{½�À«Ò�×�ÚÎÒßÂv¶�Û¸ÆXµmÀEÛ�³6¶¸»^Ú®Ü´ÀEÛ_ÚÅÇ!ú-ø+ã67�ú l 8 ���j���+� Ù �j� ø � Çiú û�û=� Ò
ü l ø�þ A Ò�áÓÒ Q Ã«·�À�»eÃÈÃ«Á,¼`½ Læ= Ò¯ï�¼³¾ä¼`¾Å¼`Ã«Àa�`Ã«·¹¼�Ò÷Õ�¾�º¼¾6ÆGµmÀ_É?Å6Û¸ÆGº�À'¾ Æ!ÀVÛ�À'»�ÄIÅPÆ�Á?ÆXº�À'¾IÁ?Â��ßÅ�ºXÉ

É?äd¾IÁ?»Ðº�Û�¿½²´³6¶���¾6º¼Æk¶	�?À'ÂÊÅP»½¶�»½¶¸Æ¼³6À_É`Ò�î�·¹ÃÈ½�»¹¸ÅÄÈÃ A ¼`¾Å¾�Çiú û�ûj� Ò
ü l=� þ3�ÕÒ9ï&Ò = Â�¸�»eÃ³ÒßÓ�ÂÊÅ�ºXÉ-Çw¶�Û�³�Á?¾6º�Û�¿FÒ = ù @´^ ï�Ä � ·e¼LÑ�Ù A ¸Å¾Å¾�Ç�Êáº J ·�»eÂ�Ã L ¸�»¹¸Åº{½¶Çiú û=û=û Ò
ü l�� þb�´Ò/ô�Ò6ù J À�À¹¾�Ã«·«Òß¹yº 
�Å)¿¸º�À'¾WÇSÁ'¿�¿�²/µaÁ?¾�¿êÌ�¶¸µ�º¼¾�Ó�ÂÊÅPºXÉ-Ü9ä;¿¸Æ!¶¸»`¿FÒ�ù�¼`ÌÍÆy·¹¸ L Á{Ã�ö�½y¸�×`Ã«·�À¹¸�»�¿

î�·¹Ã«À�À«Ç_À¹ÃÈÄ«º{½ L Ã L ¸�»e¸�º{½¶Çiú û=û+� Ò
ü l,� þg\}Ò��1¼L¿�¾�º{·�¼³½ L \?Òdá�·�¸ÅÀ¹Â�½l¼�ÒIÇèÅ�ÂÊÆGº�Û�À'»�Ä6À'¾Ï¶¸¾6Æ�Ç0Á'¿�¿C²�µaÁ?¾�¿êÌ�¶¸µFÒÚÝ`º{Â�½ = ¸Å¾�ÃÈ¿}¼`½ L ��º{½yÀÈÇ

ú û=û=� Ò
ü l ø�þ = Ò�á?¼`À»�¼³½ L ùàÒ ÙÚ\?Ò A º{ÂyÃ«½h»¹Âl¼`½y½yÃÈ·«Òï�¼`À�ÀÕ»e·¹¼`½yÀ�ÊáÃÈ·�Ñ²¸Ü»eÂy¸�½W»¹ÂyÃàÁh¼³ÀÙ�Î�Âl¼`À¹Ãàº`Ê Î>º{·¹º J À

Ì�Ã L ¸ä¼�Ò�Ö¸¾6Æ!¶¸µ�¾IÁ?ÆGº�À'¾IÁ?ÂI×9À'Å�µ�¾IÁ?ÂÀkÌ�úb¶YÁ?ÆßÁ?¾IÉ-Ç0Á'¿�¿�²/µaÁ?¾�¿êÌ�¶¸µ�ÇFø �P� ø,ã � ÙPø l�� Ç l ã,ã?ã�Ò



�Wx ¤ x	�Wx }Þt xzy ø �

ü l�û þ`ùàÒ A Ò A ¼`Ì�¼`½y½¶Ç=�gÒ A ¼`ÌW½yÃÈ»�»LÇ�¼`½ L<= Ò Q ¸ÅÃ«¾�À�»¹¸ÅÄ�Â¶Ò�Ò¯Âv¶�Û¸ÆXµmÀEÛ�³6¶¸»Ðºv¿¸ÆGµ�ä�Ò = ¸Å¾ÅÃF¿hÙ Q ù A Ç
ú û=û ø�Ò

ü � ã�þg\}Ò+ùàÒ = Ã«¼`À�»«Ç�Ã L ¸�»¹º{·«Ò	Ã���ÃwúyÁ?¾IÉ+í¸ÀEÀ�CÀkÌ�Ã\³6¶¸»Ðºv¿¸ÆXµ¸ä`Á?¾IÉ�Í�³�ä;¿¸º�Û�¿FÒÏù�\�ù÷î�·�Ã«À¹ÀÈÇÚÿ�½�Ä`ÒÜÇ
� ã³»¹Â�Ã L ¸�»¹¸Åº{½wÇ�ú û ø û Ò

ü � ú-þ`ï&ÒMÝ�ÒIôî¼`Ì�Î�¸Å½yÃÈ½;¼³½ L ï¦Òi�lº{ÌW¸Å½�ºyÒ��à½l¼³¾�¿SÀ¹¸�À�º³Ê L ¸ÜØwÃÈ·¹ÃÈ½�»ÉÃ«½�Ã«·¹Á³¿�À¹ÄL¼³¾ÅÃ«À�¸Å½�Ä�ÂyÃÈÌ�¸�ÄL¼`¾
»eÂyÃÈ·¹ÌWº L ¿�½y¼`Ì�¸�Ä«À�¼`½ L ÃÈÀ�»¹¸ÅÌ�¼³»e¸�º{½æº³Ê�Êá·¹Ã«Ã�Ã«½yÃÈ·¹Á`¿å¼`½ L ÃÈ½�»¹Âl¼`¾�Î�¿æÄ�Âl¼`½�Á{Ã«À�Êáº`·�Âl¼`¾ÜÊ
Ä«ÃÈ¾Å¾�·¹ÃL¼³ÄÈ»e¸�º{½yÀÈÒyÕ�Û¸Æ#ÁCÄ6À'ÂÊädÆ!¶�Û�³�¾6º�ÛYÁ½Ü´ÛYÁ?¾IÉ?º¼¾IÁ��Eº�ÛYÁ`Ç|ú û=û=� Ò�ùÕÂyÃ«ÌW¸ÅÄ«¼`¾H��Ã«Ä�Â�½yº{¾Åº`Á`¿N¼³½ L
ï;ÃÈ»e¼`¾Å¾ J ·¹Á³¿m��ÃÈ·¹¸�Ã«À��ÉºyÒ l ú � Ç A ÃÈ¾ÅÀ¹¸�½/��¸'ú û=û�� Ò

ü �+l þï�ÓÒ���º{½yÃ³Ç=î1Ò���� LAJ ½yÁ{Ã³Çî¼`½ L ë�Ò���¸ÅÌWº{½yÀ�À¹º{½wÒ�î�·¹º`»¹º{½NÄÈº{½ LAJ ÄF»e¸Ü×�¸Ü»�¿�º³Ê��à¼³ßlº`½ ú=ú � ¼³À
Ì�Ã«¼`À J ·¹Ã L Æh¿¡¼�Êáº J ·Ù±Ã«¾�Ã«ÄÈ»¹·¹º L Ã½��ùÞ¸ÅÌWÎ>Ã«½ L ¼³½yÄ«Ã�ÌWÃÈ»¹Âyº L Ã`Ò ×�Ú�Ò¯Âv¶�Û¸ÆXµmÀEÛ�³6¶¸»^Ú�Ü´ÀEÛ_ÚÅÇ
ú�ø � 7bø)8 � ú l=� ø'ÙMú l=��û Ç�ú û=û=� Ò

ü �=� þ � ÒïÝ�Ò�ï&Ò.Ý{¼`½yÀ�À¹Ã«½wÒ � ÎyÂyÃÈ½yº{ÌWÃ«½yº{¾�º{Á{¸�ÄL¼`¾gÌ�º L Ã«¾Íº`Ê�ÑÕ¼³»eÃÈ·<»e·e¼³½yÀ¹Î>º`»¦¸Å½(¼BÎy·¹º³Ù
»eº{½DÃFË�Ä�Âl¼`½yÁ`Ã�ÌWÃ«ÌÍÆy·e¼`½�ÃåÊ J Ã«¾�Ä«ÃÈ¾Å¾�Ò ×6À'Å�µ�¾IÁ?ÂWÀkÌ%²´³6¶VÒ¯Âv¶�Û¸ÆGµmÀEÛ�³6¶¸»Ðº�ÛYÁ?ÂCÜ´ÀEÛ¸º�¶¸ÆXä³Ç
ú�ø+ø67]ú l 8 � �3ú � ú � Ù)�Qú �+l�� Ç l ã,ãFú{Ò

ü � ø�þ3�ÕÒ;ï&Ò = Â�¸�»eÃ³Ò��=ºv¿EÛ�À'Å)¿�Ó�ÂÊÅ�ºXÉ�Ó�ÂvÀ'Þ�Ò)ï;Ä � ·¹¼LÑ�Ù A ¸�¾Å¾=��Ã«·�¸ÅÃ«Àî¸�½`ï�Ã«Ä�Âl¼`½�¸ÅÄL¼³¾P��½yÁ`¸Å½yÃÈÃ«·¹¸�½yÁyÒ
ï;Ä � ·e¼LÑ�Ù A ¸Å¾�¾�Çrÿ�½yÄ`ÒÜÇlÀ¹ÃÈÄ«º{½ L Ã L ¸�»e¸�º{½¶Çiú û=û ú{Ò

ü �j� þQ�ÏÒ�á?¼?��¼�âÄ`Ç�\}Ò)áÓÒÚ��Âl¼³Â¶Çy¼`½ L�= Ò)� J ½�ÁyÇ�Ã L ¸�»¹º{·¹ÀÈÒú�Á?¾IÉ+í¸ÀEÀ�-ÀkÌ�Ü9º¼¾�Ë?Âv¶¸·�Í�³�Á'¿E¶bÃ¯À'¾��?¶�Û¸·
ÆGº��?¶�úb¶YÁ?Æ�²/µaÁ?¾�¿êÌ�¶¸µ�Ò»Ý`º{Ây½ = ¸Å¾�ÃÈ¿�¼`½ L ��º{½yÀÈÇUÿ�½yÄ`ÒÜÇ�ú û ø � Ò

ü �=� þ`ï&ÒÅÝ�Ò�ï;º`·e¼`½W¼`½ L�A Ò��gÒr��Âl¼³Îy¸Å·�ºyÒ´Ó´Å�¾IÉ+Á?»½¶¸¾6Æ#Á?Âq¿�ÀkÌuÒ¯¾�Ë?º¼¾Ï¶�¶¸µ¸º¼¾�Ë�²´³6¶¸µ¸»½À_É?ä'¾IÁ?»Ðº�Û�¿FÒ
Ý`º{Ây½ = ¸Å¾�ÃÈ¿�¼`½ L ��º{½yÀÈÇ ú û=û=� Ò

ü �+� þQ�ÏÒ´ë J »�»�¼�Ç5�ÏÒ��SÂy¸ÅÌWÎl¼`¾�Ã«Ã`Ç�¼`½ L Ý�Ò = Ò Q ¼`½1àwÃ«Ã`Ò�� J ÌWÃ«·�¸ÅÄL¼³¾àÎy·�Ã L ¸�ÄÈ»e¸�º{½ïº`Ê}Ì�¼`À¹ÀÚÙ
ÃFË�Ä�Âl¼`½�Á{ÃYÆ>ÃÈ»�Ñ�Ã«Ã«½�Ä«¼³»eÂyº L Ãà¼`½ L ¼`½�º L Ã�Ä�Âl¼`½�½yÃ«¾�À�¸Å½�¼Cî��¯ï Ê J Ã«¾>Ä«ÃÈ¾Å¾�ÒÎÖ�¾6Æk¶¸µ�¾IÁ?ÆXº�À'¾IÁ?Â
×6À'ÅPµ�¾IÁ?Â�ú�¶YÁ?Æ�Á?¾IÉ-Ç0Á'¿�¿�²/µaÁ?¾�¿êÌ�¶¸µ�ÇFø�ø �2l ã l�û Ù l ã�ø l Ç l ã,ãFú`Ò
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ü � ø�þQ�ÏÒU�SÂy¸ÅÌWÎl¼`¾�Ã«ÃÉ¼`½ L �ÏÒlë J »¹»�¼�Ò�� J Ì�ÃÈ·¹¸�ÄL¼`¾>Îy·¹Ã L ¸ÅÄF»e¸�º{½�º`Êî»eÃÈÌ�Î>Ã«·¹¼³» J ·¹Ã L ¸�À�»¹·¹¸ÅÆ J »e¸�º{½�¸�½
î��¯ï2Ê J ÃÈ¾ Ä«Ã«¾�¾ÅÀÈÒ���Å�»½¶¸µ�º�ÛYÁ?ÂÏúb¶YÁ?Æ�²/µaÁ?¾�¿êÌ�¶¸µ�Ç � ø � ú=ú�ú¸ÙMú l ø�Ç l ã,ã?ã�Ò�îÖ¼³·�»��ÍÒ

ü �=û þ��ÍÒ��1¸ÅÀ¹Ä�Â�Ã«·«Ç�Ý�Ò�Ý`¸�½ L ·¹¼�Ç�¼`½ L}A Ò = Ã«½ L »LÒ+î�º{·¹º`À¹¸�»�¿Y¼`½ L ÄL¼�»�¼`¾Ü¿�À» J »e¸�¾Å¸ � ¼³»¹¸Åº{½�º`Ê�»eÂy¸�½?¾ä¼L¿{ÃÈ·
ÄL¼³»¹Âyº L Ã«À�¸�½-¼`¸�·Íº{Î>Ã«·¹¼³»eÃ L î	�	ï�Ù�Ê J Ã«¾ÕÄ«Ã«¾�¾ÅÀÈÒ ×9À'Å�µ�¾IÁ?Â�ÀkÌCÕßÄ+ÄIÂÊº�¶YÉ�Ò¯Âv¶�Û¸ÆXµ�ÀEÛ�³6¶¸»Ðºv¿¸ÆXµ�ä³Ç
l ø �ql,�,� Ù l ø l ÇMú û=û ø�Ò

üýø+ã�þ��gÒ_ë	å�¸�¾ä¼`¾�¸¶¼`½ L ë�Ò9ô J Ò1ÿ�½�Ð J Ã«½yÄÈÃ�º`Ê�Â�ÃL¼³»Éº{½�Á{¼`À�¼`½ L ÑÕ¼³»¹Ã«·É»¹·e¼`½�À¹Î>º{·�»�¸Å½�Ê J ÃÈ¾1ÄÈÃ«¾Å¾�À«Ò
Ö¸¾6Æ!¶¸µ�¾IÁ?ÆGº�À'¾IÁ?ÂI×9À'Å�µ�¾IÁ?ÂÀkÌW²´³6¶¸µ�»^Á?Â�Ü´Û¸º�¶¸¾ÏÛ�¶�¿FÇ?ø?ú �2l�û Ùrø+ã�Ç l ã,ã l Ò

üýø?ú-þ��ÍÒeÝ�Ò @ ¼`· L ¼³½ L ô�Ò�\?Òe�_¼ J ¾v��½yÃ«·ÈÒ%Ò¯Âv¶�Û¸ÆXµmÀEÛ�³6¶¸»Ðº�ÛYÁ?ÂßÇw¶¸Æ¼³6À_É'¿�óCÓÏÅP¾IÉ+Á?»½¶¸¾6Æ�Á?Âq¿èÁ?¾IÉ
ÕuÄ+ÄIÂÊº�ÛYÁ?ÆXº�À'¾�¿FÒ»Ý`º{Â�½ = ¸�¾ÅÃÈ¿�¼`½ L ��º{½�À«Ç_À¹ÃÈÄ«º{½ L Ã L ¸�»e¸�º{½¶Ç l ã,ãFú{Ò

üýø l þb�´Ò�ï;¸ LAL ÃÈ¾ÅÌ�¼`½¶Ç = Òá�º J »LÇ�¼`½ L�@ Ò Q º{Á{ÃÈ¾ä¼{¼`·ÈÒ @ ¸ÅÎ>º{¾ä¼`·?Îy¾Å¼³»eÃÈÀgÊáº{·`î��¯ï Ê J ÃÈ¾ÕÄÈÃ«¾Å¾�À«Ò
×6À'ÅPµ�¾IÁ?Â\ÀkÌ�Í�À'Þß¶¸µ�Ü´À'Å�µ�Û�¶�¿FÇ l ã,ã � Ò��É·�»¹¸ÅÄ«¾�ÃY¸Å½Zî�·¹ÃÈÀ¹ÀÈÒ

üýø � þ.��Ò @ ÃÈ·¹½y¸�½yÁ<¼`½ L �gÒ�ë	å�¸�¾ä¼`¾�¸�ÒW� »eÂy·�Ã«ÃFÙ L ¸ÅÌWÃ«½h»¹¸Åº{½l¼³¾�ÇÖÌ J ¾�»¹¸ÜÙ�Î�Âl¼`À¹Ã³ÇÖÌ J ¾�»e¸�Ä«º{ÌWÎ>º{½yÃ«½h»
Ì�º L ÃÈ¾wº`Ê1»eÂyÃ?ÄL¼�»eÂyº L Ã?¼`½ L ¼`½yº L Ã?º`ÊÖ¼-î	�	ï+Ê J Ã«¾ ÄÈÃ«¾Å¾�Òß×�ÚÎÒ¯Âv¶�Û¸ÆGµmÀEÛ�³6¶¸»^ÚÎÜ´ÀEÛ_ÚÅÇ l ã,ã � Ò
�à·»e¸ÅÄÈ¾ÅÃY¸�½Zî�·�Ã«À�À«Ò

üýø=ø�þ`ï&Ò @ ¼`½�ÁyÇ��ÏÒF� L ÃFÙ#�à½ L ÃÈ·¹À�Ã«½¶ÇM��ÒMÝ�ÒIùÕº{½ L ·¹¼�Ç��gÒ_ë	å�¸�¾ä¼`¾�¸�Ç�¼`½ L �´ÒM�P�³º J Ò¯ï;º L Ã«¾�¾Å¸Å½�Á�º`Ê
ÎÏº³»eÃ«½h»¹¸ä¼`¾îßlÃ«¾ L À�¼`½ L Ã«¾ÅÃÈÄÈ»¹·¹ºSÄ�ÂyÃ«ÌW¸ÅÄ«¼`¾1·�ÃL¼`ÄF»e¸�º{½yÀY¸�½0î��¯ï Ê J ÃÈ¾ÖÄÈÃ«¾Å¾�À«Òïÿ�½ýÍ¯µmÀEÛ�¶�¶YÉ?º¼¾�Ë'¿
ÀkÌÐú�ä?É?µmÀYË�¶¸¾÷Á?¾IÉÑÓÏÅ9¶¸Â�Ã¯¶¸Â¼Âq¿�óCÃ¯À'¾�Ì�¶¸µm¶¸¾ÏÛ�¶½Á?¾IÉ ²�µaÁ+É�¶-Ü/³6À'Þ�Ç Q ¼`½yÄÈº J ×`Ã«·«Ç	ù�¼³½l¼ L ¼�Ç
Ý J ½yÃ l ã,ã � Ò'ÿ�½Ñî�·�Ã«À�À«Ò

üýø � þbô�Ò �Pº J ¼`½ L,A Ò\ô ¸ J Ò��Ý»�Ñ�º³Ù�ÎyÂy¼`À¹Ã�ÐyºrÑ ¼³½ L »¹·e¼`½yÀ�ÎÏº`·�»gÌ�º L Ã«¾�Êáº{·�»¹ÂyÃ�Ä«¼³»eÂyº L ÃWº`Ê
î��¯ï Ê J Ã«¾_Ä«ÃÈ¾Å¾�À«Ò®Ö�¾6Æk¶¸µ�¾IÁ?ÆXº�À'¾IÁ?Â/×9À'Å�µ�¾IÁ?Â´ÀkÌ�ú�¶YÁ?Æ�Á?¾IÉbÇSÁ'¿�¿^²�µYÁ?¾�¿êÌ�¶¸µ�Çjø ���2l,l?�,� Ù l,l ø � Ç
l ã,ã l Ò

üýø � þ`ï&Ò�Ý�ÒÏá�Ã«·�Ì�¼³½y¸�ÇiÝ�ÒÏï&Ò!��»eºSÄ��S¸�Ã`Çw¼`½ L �gÒ � Ò � ÃÈ·¹Æ>Ã«·«Ò�ùÕº{½ L Ã«½yÀ¹¼³»e¸�º{½N¸Å½�»eÂyÃÍÄL¼³»¹Âyº L Ã
º`ÊÕ¼èî��	ï Ê J ÃÈ¾PÄÈÃ«¾�¾�Òùÿ�½�Í¯µmÀEÛ�¶�¶YÉ?º¼¾�Ë'¿�ÀkÌ-Æ¼³6¶½ð+ð?Æê³èÕ�¾6¾6Å�Á?Â�Ã¯À'¾�Ì�¶¸µm¶¸¾ÏÛ�¶�ÀkÌ-Æê³6¶ÑÃ\Ó¹
Ü´ÀEÛ¸º�¶¸ÆGä�ÀkÌ^Ã�Á?¾IÁ+É+Á`ÇS×{º{¾ J Ì�Ã ú`ÇlÎl¼`Á{ÃÈÀ l�û+l Ù l�û�û Ç Q ¼`½�Ä«º J ×`Ã«·ÈÇÏù�¼³½l¼ L ¼�ÇIï;¼I¿ l ã,ã � Ò



�Wx ¤ x	�Wx }Þt xzy ø �

üýø � þ`ùàÒi�ÓÒ = ¼`½yÁ�ÒÞ�1·¹¼`½yÀ�ÎÏº{·»}¸ÅÀ¹À J Ã«À?¸�½¦Î>º{¾Ü¿�ÌWÃ«·àÃ«¾ÅÃÈÄÈ»¹·¹º{¾Ü¿S»¹Ã�Ê J Ã«¾�ÄÈÃ«¾�¾�ÒQÿ�½sÍ¯ÅPµaÉ?Å6¶Ðúb¶YÁ?Æ
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