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`�acbedgfPhjilkmaonqpXrsdmkmiutPbopwvxiydgf�dwz|{~}_��bed�f��gaGh�v�iud�f�bodgf�vxn�dg�\iyf
�|� ilb � v � a.bed�f��gaGh�v�iud�f � iyf�kmd � ilh�pgk�pg�mvxaGk9v�d�ae�m���yiyboi�v��Edwvj�vx�yaof�aGb���n�p�v�a~z�a�a�km��p�b���� � a^bopg�u��v � ilh����\{~}_�3�>�����¡ £¢�¤g��¥E�I¦¨§N ©�ªM«¬e®E¯�°�n_�gd�pw�Eiuf�v � ilh_��pw�Eaon±ilh�v�d²hjvx°Pkm³´pwf�kcbed�r²�Ppwn�a�v � a�Pa�njz�d�nxr�pgf�beaµdwz����\{~}_�1pwf�k¶{~}_�·iyf.¸�pwn�iud�°�h~f�aev � dgn���h�beao�f�pwn�iyd�h � iuv � pX¸¹iua � v�dR°�f�kma�n�hjv�pgf�kmiyf��Xv � a´�Pd�hxhxiy��iu�yiuvxiya�hqpgf�k�uiyrsi�v�hqdgzº��n�d�¸¹iykmiyf��X�Eaevjv�aon^z�a�a�km�Ppgb��Rv�d.{~}_�+v � pwf�»�°�hjvqiyrµ����yiyboi�v¼z�aoa�k���pgb���¸¹ilp|��p�b��gaev��yd�h�ho®¼{*d|°�fPkmaon�h�v�pwf�k�v � a�km³¹f�pgr²ilbohdwzMn�p�v�a�z�aoaGkm��p�b��²pgf�k � iyf�kmd � bed�f�v�nxd��>½ � a£kmao¸�ao�ydg�´pgf�k´pwfPpw�u�³mhjaRp�r²dmkma��±z�dgn�p��ud�f��w�¾�yiu¸�a�k9���\{~}_�	�>pwf�kJ{~}_�º¬²hjaGhxhxiydgf
v � pwvº��aev�hºpvxiyrsae�¾¸�pwn�³�iyf��^n�p�v�a|dgf´p^�Edwvxvx�yaof�aGb��µ�yiuf��E®K`�a�pg�yhxdbed�f�km°�bevKao�m�Pa�nxiyrsaof�v�h)dgfsp£¿Miyf�°��q��pghxa�kqvxa�hjvj�¾�Ea�kÀvxd^h�v�°�km³^ilh��
hj°�a�hKhj°Pb � pgh¼zÁpgiun�f�a�h�h�½Gn�pwfPkmdgr3�yd�h�hjaGho½wpgf�kqn�pwf�k�dgrs�u³^pgnxn�iu¸¹iyf��h � dgnxvºt��ya�vxn�pwf�hjz�aon�ho®)`�a~t�fPk�v � p�v_v � apwf�pg�u³mhxiyhºr�p�v�b � a�h � a��u�
� i�v � v � a^n�a�hx°��uv�h_z�n�dgr�v � avxaGh�vx�I�Ea�kM®ÃÂ�dgn|�lpwn��ga�t��yavxn�pwf�hjz�aon�h�½°�f�kma�nc�yd � ��pgb��¹�gn�dg°�f�kC�yd�p�k�½|ilkma�pg��zÁpwiyn�n�p�v�aXz�aoaGkm��pgb��Qiyrµ�
��n�d�¸ga�h|v � aq�Eaonxz�dgn�r�pwf�boa^dwzÃ{~}_���¹³�ÄGÅ�Æ�Ç9ÈwÉ�Æ�®|Â�d�n~hxrspg�u�n�pgf�kmd�r²�y³cpgnxn�iy¸�iyf��st��ya^v�n�pgf�h�z�a�n�h�½mv � dg°�� � ���\{~}_���Eaonxz�dgn�r�hdgf��y³hj�yiu� � vx�y³��Eaevxvxaon¼v � pwfÀ{~}_�Riuv¼n�a�k�°�beaGhM�yd�h�hjaGhMpwf�k¸�pgnxilpw��iy�u�i�v�³�dgz_v � n�dg°�� � ��°mv�hqpgbonxd�hxhqhxa�h�hxiud�f�ho®X���\{~}_�Êk�iyhjvxiyf��g°�iyh � a�h�Paov � a�aofsbed�f��gaGh�v�iud�fµpwfPkµbodgn�nx°���vxiydgfÀ�yd�h�hxa�h�½wpwf�kµaof�hx°�n�a�h¼zÁpwiynx�f�a�h�h)z�dgnÃhxa�h�hxiud�f�h � i�v � kmi�Ë�aon�aof�v\n�dg°�f�kÀvxn�iy�µv�iursaGh\h � pgnxiyf��£v � a�Pdgvjv��ua�f�a�b��µ�uiyf���®K`�a|�Eao�yiua�¸ga±v � p�v�n�p�v�a_z�aoa�k���pgb��µr²aGb � pwf�iyhxr�hbopgf��Ea^iyr²���ua�r²a�f�vxa�k�°�hxiyf��´kmilh�v�nxiy��°mv�a�kcÌ�d � bodgf�vxn�dg��pgf�k�nxao�bea�f�v��u³���nxd��Pd�hjaGk´��Í�ÎViuf �|� ilb � bop�hja�½�Í±}_Ï+��i�v|iuv�hxao�uz¼bopgf��Ea°�hxa�kcvxds��n�d�¸¹iykma£v � a^n�pwvxa£z�aoaGkm��p�b��E®
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{~}_� � iufPkmd � p�k�pw��v�p�v�iud�fiyh��Ppghxa�k£dgfs¦¨×~¥EØÙ¦ÁÚo¦¨�gÛe � �¤gÜ��gÚ�ÝNÞ�z�nxd�rv � aµf�aev � dgn�����pgb��¹f�d � �ya�k��gaorsa�f�v�h±bopw°Phjav � aÀbed�f��gaGh�v�iud�f � iufm�kmd � v�dciyf�ben�a�p�hja�½Epgf�k.�Ppgb��gaov��yd�h�hjaGhµ�ÁiufPkmiyb�p�v�a�k.�¹³Xv�iursaod�°mv�hdgn²km°����yiyb�p�v�a�pgb��¹f�d � �ya�km��aorsaof�v�h�¬£bopg°�hxasv � a � iuf�k�d � v�d¶kmae�ben�a�p�hja�®Q¯ � iuf��¶v�d¶v � iyhs���uiyf�kQn�pwvxaXpgk�pg�mv�pwvxiydgf9rsaGb � pwf�ilhxr�½{~}_� � pgh´dwz¨vxa�f��Pa�aofßz�d�°�f�kQvxd��Ea.iyf�aeà´boiua�f�vG½±iufßv�aon�rsh´dwz°�f�kma�nx°�vxiy�uiyá�pwvxiydgf¶dgz��yiuf��Rb�pw��p�beiuv�³Xpgf�kR�yd � hjaGhxhxiydgfRv � nxd�°�� � ���°mv�ho½Ãpgf�k�°�fmzÁpgiunµiufCi�v�hqv � nxd�°�� � ��°mvÀ�Eaonxz�dgn�r�pwf�boag®Râ¡f9¸¹iya �dwzEv � ilh�½�¸�pwn�iydg°�h)rsdmkmi�tEbop�v�iud�f�hKv�d^��pghxiyb±{~}_��bodgf���a�hjvxiydgfsbedgf��vxn�dg��pw�y�gd�nxiuv � r�h � pN¸ga��Pa�aof´��n�dg�Ed�hxa�k�pwf�k�iyf¹¸gaGh�v�iu��p�vxaGk�®K{ � iyhiufPbe�y°�kma�h�{~}_�\�¾ã\ao��pgh��jäuÄeå�¬@½µ{~}_�\��æm�~}_çè�xä È�å¨¬e½ÀÏ�a � �¾�|a�f�d�½�uiyrsi�v�a�k1v�n�pgf�hjrsiuv.rsa�b � pgf�iyhxrX½qpwf�k1�lpwn��ga�n�iyf�iuvxilpw� � iuf�k�d � h�jä é�å�¬@®-Íºh�v�iur�pwvxa�h´dwz^v � a¶pN¸�pwiy�ypg���ua¶��pwf�k � iyk¹v � pwn�a.°�hxa�kQv�d
êPëoì^í�îeïÁë�ðxñ�ò~íxñ�ìqóPô ïÁë´ï>ëoì^õoì¡ö�íxñ�ïÁ÷\ì¡ø�ï|ðjù_úmû ì¡ü¾ï>ñ�ô ü¡íxû)ý�ð�÷\÷¼î�øoô ü¡íjï>ô ð�øúmøoþ�þ@ÿ ���løoõ�ô íxø��løoò�ïÁô ïÁîeïÁì�ðjù��oü¡ô ì¡øoü¡ì�����íxø�þxí�û ðxñ�ì��
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hxaev|v � aqhx�ud � hjv�pgnjv±v � nxaGh � dg�lkciyf�ä 7gåI®ÃÎRd�nxan�a�boaof�vx�y³g½miyfR{~}_�\�`�a�hjv � d�dmk9�xä Å�å¨¬�pcr²aGb � pwf�iyhxr	dwzÃzÁp�h�v�aon£nxaGbed�¸ga�nx³c�¹³Xhxaevxvxiyf��
v � a±¸�pw�y°�a±dwzPhx�ud � h�v�pwnxv¼v � nxaGh � dg�lkÀpwfPkµbodgf���a�hjvxiydgf � iyf�kmd � p�z¨�v�aon\p£�ud�hxh¼ao¸�aof�vK��pghxa�kµdgf²pN¸Npgiu�lpw���uaº��pwf�k � iyk¹v � a�hjvxiyrspwvxaGh � pgh�Eaoa�fRiuf�v�nxdmkm°�boa�k�®�{ � iyh�pw����n�d�p�b � k�d�aGh�f�dgv~n�a98�°�iynxaqbodgrs��n�ae�
� aof�hxiu¸�a²b � pwf���a�h�vxd�v � a���pghxiybs{~}_� iurs���yaorsa�f�v�p�v�iud�fM®�:�d � �a�¸ga�n�½±v � a¶�Eaof�aot�v�hXpgnxaR�yiursiuvxaGk+hxiuf�boa�{~}_� hjvxiy�y� � p�h´v�d9iyfm�z�a�n�bodgf���a�hjvxiydgfRiyfmz�dgn�r�p�vxiydgfRd�fXv � aµaof�km�>v�dw�¾aof�kX��p�hjilh�®�{~}_�\�ã\a���p�ho½)z�dgnµae��pwrs���yag½K°�hxa�hµ�K{|{7r²aGpghx°�n�aorsaof�v�hqvxd.aGh�v�iur�pwvxa
v � aµp�b@v�°�pw�Kpwf�k.ae�m�PaGb@v�a�kXv � nxd�°�� � ��°mv~v�dchxaev�v � asbed�f��gaGh�v�iud�f
� iyf�kmd � ®ÎR°�b � rsdgn�as�Pa�njz�d�nxr�pgf�beasiyr²��nxd�¸�aorsaof�v^bopwf��Ea�ae�m�Ea�b@v�a�k
� iuv � ao�¹���uilbeiuv���pwnxvxilbeiy��p�v�iud�fJdgz~v � aRf�aev � dgn���iyfCv � a.bed�f��gaGh��v�iud�f¶bed�f�vxn�dg�*dgz�{~}_�K®�¯�f�aµhx°�b � rsa�b � pgf�iyhxr	iyh£pgbevxiy¸ga;8�°�a�°�a
r�pgf�pw��aorsaof�vK��pghxa�kÀdgfµ�~Í�<ßdgn\Í±}_Ïq®w��Í=<À½�°�f��uiy�gaºv�pgiu��kmn�dg�
��°mËEa�n�h�½¼k�nxd���h��pgb���aev�hn�pgf�kmdgrs�y³C���Ppghxa�k�dgf�pN¸ga�n�pg�ga>8�°�a�°�a
�yaof��wv � ¬qp�vsp.n�dg°mv�aonµ��°mË�aon²�Paoz�dgn�a�iuv²��aev�hqz�°��y�>®�{ � ilhqz�d�n�boa�h{~}_�Qhxdg°�n�beaGh\vxd²��p�b���dwËR�Paoz�dgn�a~v � abedgf��ga�hjvxiydgf´v�pw��a�h_���lpgboag®�~Í�<·ilh�pgiursaGk�p�v�a��uiyrsiuf�pwvxiyf��q�yd�h�hÃhx³�fPb � nxd�f�iyá�p�v�iud�f²pgf�k�bed�fm�v�nxd��u�yiyf��qv � a£pN¸�aon�pw��a?8�°�a�°�aoiyf��²kmao�lpN³R�jä @�å�¬@®A:�d � ao¸�aonG½g¸�pwn�iydg°�hhjvx°PkmiuaGhsh � d � v � p�vs�Eaof�aot�v�h²z�n�dgr(��Í=< pgnxacf�dwv�be�ya�pgn��xä BNå¨¬e�
ä CNå~h � d � hÀv � pwv��~Í�<	kmao��n�p�kma�h²{~}_�Ê�Eaonxz�dgn�r�pwf�boac°�f�kmaon�p
¸�pgnxiyaev�³�dgz¼hxboaof�pgnxiyd�h�®)â¡f�p�k�kmiuvxiydgfM½���Í=<3nxa28�°�iun�a�h_hxao¸ga�n�pg�P�Pp��
n�pwrsaovxaon�h|v�dc�Ea�bed�fmt��g°�nxaGkXdgf¶aGpgb � n�dg°�vxaon£iyf�v�aonxzÁpgboag½�pwf�k¶i�zf�dwvµ��nxd��Pa�nx�y³�bodgfmt���°�n�a�k�iuv²bopgf�iufPkm°�beacf�aev � dgn��¶iyf�hjv�pg��iu�yiuv�³�xä Dwå¨¬e®\¿*pgb��Àdwz�p^be�ya�pwn\°�f�kmaon�hjv�pwfPkmiuf��£dgz �|� p�vºpgf²d��mvxiyr�pw��pN¸��a�n�pg�gaE8�°�ao°�a|hxiuá�a_h � dg°��ykµ�Pa|pgf�kµpg��hxaof�boaºdgzEp£hj³mhjvxaor�pwvxilb � pN³dgzºhxaevjv�iuf�����pgn�pgr²aovxa�n�h~r²aGpwf�h�v � p�v£v � asb � d�iyboaÀdwzº��pwn�pwrsaev�aonilh±dwz¨v�aofXaors��iyn�iyb�pw�I½mao¸ga�f�pgnx��i�v�n�pgnx³�®
æ¹iyf�bea�kmn�dg����iyf��9�Ppgb��gaov�h�ilhcn�pwv � a�ncp9hx°��Edg�mv�iur�pw� � pN³Cdwzbodgf¹¸ga�³¹iuf��9bodgf���a�hjvxiydgf�iyfmz�dgn�r�p�v�iud�fßvxdJ{~}_��hjd�°�n�boa�h�½�Í_}_Ï

r�pgnx�mh���pgb���aev�h � i�v � Äµ��iuvdgz�bed�f��gaGh�v�iud�f.f�dwv�i�tEbop�v�iud�fC�jäuÄ�Éwå¨¬e®
F~�Pd�f�nxaGbea�iu�mvºdwzMhj°Pb � p^bedgf��ga�hjvxiydgfsiyf�kmilbopwvxiydgfM½¹{~}_��nxaGkm°�boa�hiuv�h_bed�f��gaGh�v�iud�f � iufPkmd � ®G:�d � ao¸ga�n�½�Í_}_Ï+nxa��uiya�h�dgf�v � a�°�f�kmaonx��y³¹iuf��H8�°�a�°�a±rspgf�pw��aorsaof�v)r²aGb � pwf�iyhxr �|� ilb � iyfµrsd�h�v\bop�hjaGh*ilh�~Í�<+��v � a�nxa��¹³g½Niuf � aon�i�v�iuf���v � aÃ��n�dg���yaor�hMdgzm��pwn�pwrsaev�aon*bodgfmtP�w�°�n�pwvxiydgfP¬e®KÍ±}_Ï � pgh_�Eaoaof�z�d�°�f�k�vxdsnxaGkm°�boa���p�b��gaov_�yd�h�hjaGh_��°mvk�d�aGhf�dwvqf�a�beaGhxh�pwn�iy�u³Xiyr²��nxd�¸�aÀv � nxd�°�� � ��°mv�h��jäuÄgÄ@å�¬@®´{ � d�°�� �Í±}_Ï ��nxaGhja�f�v�h^p�f�a � � pN³Rdgz_��nxd�¸¹ilkmiuf��cao�¹���uilbeiuvÀbed�f��gaGh�v�iud�fz�a�a�km�Ppgb��svxd�hxdg°�n�beaGho½¹iuv�nxa28�°�iun�a�h_rsdmkmiutPbopwvxiydgf�hºvxdsn�dg°mv�aon�h±pgh
� ao�y�*p�h|{~}_��h�v�pgb���®�ÎRd�nxa�d�¸gaonG½¹be�ya�pwn|°�f�kmaon�hjv�pwfPkmiuf���dwzK�Pa�fm�aot�v�h�dwz)Í±}_Ï3iyh|hjvxiy�y�*p²nxaGhjaGpwn�b � ilhxhx°�a��jäuÄGÈGå¾½*äuÄ�éNå�¬@®}ºdgrs��pgnxaGk�vxdRv � aJIxbed�pwn�hja2Kcz�aoa�k���pgb�����n�d�¸�ilkmaGk���³�Í_}_ÏÀ½
{~}_� � dg°��lk+bo�uaGpwn��u³ß�Eaof�aot�vXz�nxd�r pCrsdgn�aLIxhxdg� � ilhjvxilbop�v�a�kMKz�a�a�km�Ppgb��sz�n�dgr7v � a^f�aev � dgn���®\¯�°�n±¸¹iya � ilh_��pwnxvxilbe°��ypgnx�y³�rsdwvxiu�¸�pwvxa�k�z�nxd�r v � a�hjvx°Pkm³sdwz*{~}_�9�Eaonxz�dgn�r�pwf�boa�d�¸ga�n�pqn�p�v�a~bed�fm�v�nxd��u�ya�k�v�n�pgf�hj�Edgnxv^�uiy�ga´�\{|ÎON��QP±�^®¼{~}_�3iyhqhxaoa�f�vxdR�Eaof�aot�v
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z�nxd�r v � a´°�f�k�aon��u³¹iyf��Xn�pwvxa´bed�f�vxn�dg�\ao¸�aof �|� aof�v � asv � d.bedgf��vxn�dg�±�yd�d���h�½�f�pgr²a��u³9{~}_� � iyf�kmd � bodgf�vxn�dg�±pwf�kQ�\{|Î Nw�QP±�
n�pwvxa.bodgf�vxn�dg�I½_k�d�f�dwv�iyf�vxa�n�p�b@v¶�jäuÄ 7wå¨¬e® â¾v � dg°��yk�½_v � aon�aez�d�nxa�½�Pa^iyf�vxa�nxaGh�v�iuf��²v�dshjvx°Pkm³�v � a^�Pa�njz�d�nxr�pwfPbea£��pwiyf�h^�>pwf�kc�uiyrsi�v�h�¬
�|� aof�pXrsdgn�a�kmaev�pwiy�uaGk�z�aoa�k���pgb��¶hx°�b � pgh£v � a´pN¸�pwiy�ypg���ya²n�p�v�aiuf�z�dgn�rspwvxiydgf�iyh�rsp�kma^pN¸�pwiy�ypg���ua£v�ds{~}_�ßbodgf���a�hjvxiydgfcbodgf�vxn�dg�I®
�~p�vxacz�aoaGkm��p�b��ß�Ádgnµn�pwvxacbodgf�vxn�dg�¨¬£z�d�n²{~}_�-d�¸gaon²�\{|Î d�n

â���ilhqf�dgvÀf�a � ®R�~f9iuf�f�d�¸�p�vxiy¸ga´pg����n�d�p�b � hx°��g��a�hjvxaGk�iyf+äuÄGÅGåiuf¹¸�dg�y¸ga�hcr�pwiyf�v�pwiyf�iyf��ßpwf p�b��¹f�d � �uaGkm�ga�rsaof�v���°�b���aevRp�vXv � aa�km��a�kmao¸¹ilbea|iyf�pwf��\{|Î	f�aev � dgn��Àpgf�k²nxa��uaGpghxiuf���v � a~pgb��¹f�d � �u�a�km��aorsaof�v�hº�Ppghxa�k´°��Pd�f�v � a^pN¸Npgiu�lpw���ua�n�pwvxag®\�~fcao�¹���uilbeiuv � iufm�kmd � z�aoaGkm��pgb�����p�hjaGk�d�f�v � ac��°mË�aonµd¹b�be°��Ppwf�bo³�pwvqv � a�a�km��akmao¸¹ilbea²dwz�pgf.iuf�v�aon�f�aev � dgn��cdgzÃn�pwvxao�¾bodgf�vxn�dg�y�uaGkXpwf�k¶f�dgfm�¾n�p�vxao�bed�f�v�nxd��u�ya�kJhja��grsaof�v�hµilhsbed�f�hjilkma�nxaGk9iyf äuÄ9@Nå¾®J� rsdgn�a�k�iun�a�bev
pw����nxd�pgb � ilh_v�pg�ga�fciyf�äuÄ!BGåº�Á{~}_�Qd�¸ga�n_�\{|Î�¬±pwf�k�äuÄ9CNå��>{~}_�d�¸ga�n�â��_¬@®�Â�pwiynn�pwvxaµiyhbopg�ybo°��lp�vxaGkR�¹³.p´n�p�v�a²pg�u�ydmbop�v�iud�f¶pw�y�gdg�
nxiuv � rVpwf�k¶iyh�v�n�pgf�hj�lp�v�a�kRiyf�vxd � iufPkmd � iyfmz�dgn�r�p�vxiydgf �|� iyb � iyhz�a�kQ��p�b��Cpghsn�a�boaoiy¸gaon � iyf�kmd � pgkm¸�aonxvxilhja�r²a�f�v�®ßâ¾v � pghs�Eaoa�fh � d � fJv � p�v�v � aRn�p�vxa�z�a�a�km��p�b��Cn�a�km°Pbea�hs�Ppgb��gaov��ud�hxhxa�h�½ºpgf�kiurs��n�d�¸gaGhµzÁpwiynxf�aGhxhspgf�k�v � nxd�°�� � ��°mv�hs°�f�kmaon�¸�pgnxiydg°�h²h�beaofPpwnx�iud�ho®µ¯�°�n � dgn��Xkmi�Ë�aon�h�z�nxd�r���n�ao¸¹iud�°�h � d�nx�Xiyf.v � aµz�d��u�yd � iyf��nxaGhj�Ea�bev�h�®
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 ?
�� "�9�QÉ $Ii  ���`,�F"��P� "��� S � "����w¬�"�9�QÉ $� � S � f�aoaGk�h£vxd��Ea²bodgf�hxiyk�aon�a�k.p�h�iuv^kmaev�aon�r²iyf�aGh~v � asn�pwvxa²p�v

�|� iyb � p�b��mhÃn�aevx°�nxf�z�n�dgr v � a�kma��ypN³�8�°�a�°�a�v�dqv � a�hxdg°�n�bea�®)��k¹�k�i�v�iud�f�pw�Mkmaov�pgiu�lh|dwz¼v � aqpgf�pw�y³mhjilh±pwn�a��nxd�¸¹ilkma�kciyf�ä ÈmÄ@å¾®

L M=N 6 :~ZÃÖPO : Ò Y)[RQ=Qh:±YKÕ 6
{ � a�ae�m�Eaon�iursa�f�v�pw�_nxaGhj°���v�hqz�d�nÀv � acf�aev � dgn���dgz~Â¼iy�g°�nxa�Ä�n�ae��EdgnxvxaGk � a�nxa�pgnxa�dg�mv�pwiyf�a�k�z�n�dgr(p�¿Miyf�°�����p�hjaGk�`�ilkmae�¡��n�a�p
¿*iuf��JÍÃrµ°��lp�vxd�n�½�`¶�~¿¼Í��jä ÈgÈGå�¬@®·`��~¿*Í~½�pgh�h � d � fQiuf�Â)iy�w�°�nxaé�½¹rsdmkmao�lh±p^z�°��y�Mkm°����yae�´`��~Ï1�uiyf��´d�f�p²hjiyf��g�yaÍ\v � aon�f�aeviyf�vxa�njzÁp�beag®K{ � a��uiyf��s��pwn�pwrsaovxaon�hÃfPpwrsao�y³g½¹hja�f�k N�nxaGbeaoiy¸ga|��°mËEa�n
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Network Layer

Physical Layer

Generic
Device
Layer

eth(n)eth0

Rd

Sb

Sr

Sd

RLM

Rb

Rr

Rr - Receive Rate (KBytes/sec)

Sb - Send Buffer (bytes)
Rd - Receive Delay (milliseconds)
Rb - Receive Buffer (bytes)

RLM - Random Loss Module

Sr - Send Rate (KBytes/sec)
Sd - Send Delay (milliseconds)

Â)iu��°�nxa±éa&*â¡r²���ua�r²a�f�v�p�v�iud�fÀdgz�v � a_`�ilkmae�¡��n�a�p£¿Miyf��^ÍÃrµ°��ypwvxd�n��`¶��¿*Í_¬_iuf�v � aq¿Miyf�°��c�ga�nxf�ao�

hjiyáoaGho½Nhxaof�k N�nxaGbea�iu¸�a¼v�n�pgf�hxr²ilh�hjiydgf£n�pwvxaGho½Gpwf�khxaof�k N�nxaGbea�iu¸�a)��nxd��m�
pw��p�vxiydgfßkma��ypN³mhspwn�aXaorÀ°��ypwvxa�kQp�vsv � aR�ga�f�aon�iybXkma�¸¹iyboaXk�nxiy¸ga�n�ypN³�aonG®q{*d�aorµ°��lp�vxa²�yd�h�hj³R�yiuf��¹h�½�ag® ��®y½Mh�p�vxa��u�yiuvxas�uiyf��mh�½�n�pgf�kmdgr
�ud�hxh±rsdmkm°��ya��Á��¿¼Î¶¬±ben�a�pwvxaGhº�Ppgb��gaov_�yd�h�hxa�h � i�v � pµ°Phja�n±hx�Ea�b@�i�tPa�k���n�dg��pg��iu�yiuv�³g®µ�~�u�Kv � a�hxas��pwn�pwrsaovxaon�hbopgf¶�Ea´hjaov°Phjiyf��Xp�uiyf���bedgf�t��g°�n�p�v�iud�f.°mv�iu�yi�v�³�®´Â)iu�ya²vxn�pwf�hjz�aon�hpwn�a²n�°�fp�¹Þ@¦ 	�� ���� �gÚo�����wØ��\¦ 	 � ��©Ãª*«�Ú � ¤g �r²dmkmiut�aGk�p�bobodgn�kmiuf��Àv�ds�~�\{~}_�K®Î.d¹k�i�tPb�p�v�iud�f�hÃiyf�be�y°�kma~f�a � ¸�pwn�ilpw���ya�h)z�d�n�n�p�vxa � iyf�kmd � pgf�kz�dgn£� � p�hjaÀvxdck�i�Ë�aon�aof�vxilp�v�aµhx�ud � hjv�pgnjvpwf�k.bodgf���a�hjvxiydgf.pN¸�dgilk¹�pwf�boag®�{ � acae��pgbevµn�p�vxa�z�aoaGkm��pgb�� � iuv � pw����n�dg��nxilp�v�a�kmao�lpN³�iyhpwnxvxiutPbeilpw�y�y³À��n�d�¸¹iykmaGkqv�dv � a�{~}_��hja�f�kmaon�°�hjiyf��qpf�a � hx³mh�v�aorbopg�u�I®C{ � a�n�pwvxa � iufPkmd � ilhÀv � aofQbopg�ybo°��ypwvxaGk9°�hxiuf��¶v � iyhsn�p�v�az�aoaGkm��pgb��XpwfPkR{~}_����pghxaq�K{|{3a�hjvxiyr�p�vxaqz�dgn�a�¸gaon�³�iyf�bodgrsiuf��
pgb����¨v�bo�m�¡pgb��qn�dg°mv�iuf�aG¬@��v � iyh�r²dmkma��yh\v � a~b�pghxa �|� aof�n�p�v�a_ilhKz�aGk��pgb���iyfJp�b�����pgb���aev�ho®�{ � aXbed�f��gaGh�v�iud�f � iufPkmd � ilhµ°��Ek�pwvxaGkz�dgn±ao¸�aon�³µiyf�bodgrsiuf��µpgb���p�h��Eaon_v � a�d�nxiy�giyf�pw�Epw�y�gd�nxiuv � r�h�®){ � a��pghxac�K{|{7aGh�v�iur�p�v�a�hµpwn�a´dg�mv�pwiyf�a�k9iuf�v � ac�K{|{7aGh�v�iur�p�v�iud�fnxd�°mvxiyf�a�®
`�aXpw�lhjd.rsdmkmiuz�³�v � aXhjdmb���aevÀ�lpN³ga�nÀhjd.v � pwvÀv � a�t��ya´v�n�pgf�hj�z�aonqpg�����yiyb�p�vxiydgf¶iyhpw���uaµvxdXhja��uaGb@vaoiuv � a�n^{~}_�+d�n£���\{~}_�3p�hv � a~°�f�kma�nx�y³¹iuf��£v�n�pgf�hj�Edgnxv\��n�dwvxdmbodg�I®¼{ � ilh\aofPpw���ya�hK°�h\vxdqbed�r²���pwn�a�v � a�Eaonxz�dgn�rspgf�bea£dwzKbed�r²�Eaev�iuf��²{~}_�ßpwfPk����\{~}_�ßhxa�hj�hjiydgfPh±d�¸gaon_v � a^�Pdgvjv��ua�f�a�b��´�yiyf���®ÃÍ\�m�Pa�nxiyrsaof�v�h±iyf¹¸gd��u¸¹iyf��µn�pwf��kmdgr��ud�hxhxa�h±pwn�abopwn�n�iuaGk´dg°�v±°Phjiyf��µv � aq��¿¼ÎViyf�`¶�~¿¼Í�®�Â)iu�ya�h

pwn�a^vxn�pwfPh�z�a�nxaGk�z�nxd�r I�hja�nx¸�aon'Kµvxd I�be�yiua�f�v�K�®~`¶�~¿¼Í�iyh£bed�fmt��g�
°�n�a�k9d�f�v � aXhxaon�¸ga�n�®����ydgf�� � i�v � v � act��uacvxn�pwfPh�z�a�nÀn�a98�°�a�hjv�½v � a^bo�uiyaof�v�pw�lhjd²n�a98�°�a�hjv�hºv � a£vxn�pwf�hx�Pd�njv_��n�dwvxdmbodg�\�Á���\{~}_�Qd�n{~}_�º¬~vxdX�Eas°�hjaGk.z�d�n£v � asv�n�pgf�h�z�a�n�®²{ � n�dg°�� � ��°mv�h£pgnxa²rsa�pw�hj°�nxaGk�pwv±v � aqbo�uiyaof�v�®

� � Õ O :�ZÃÖe]|[RQ ) :�WKÕ Q�Y)W

�3CFE Q G ^ 5�! � c Z?^�J��[U3O JLY?ZI^ 5�! � c Z?^�J #�[U3O�� G Y[JLc	�[b�KFb JLY5Z�
3K$6r�?cNJ;TaKNU Y
{ � a±n�pwvxa_rsd¹k�°��ypwvxiyf��^Î.pwn��gd�¸b � pgiuf²kmiyh�be°Phxhxa�kÀiuf�æ¹a�bevxiydgfsé�®yÄiyh~iuf�t�f�iuvxag® :~d � a�¸gaonG½¹vxd´pgnxn�iy¸ga^p�v|v � aqf¹°�rsaon�iyb�pw�Mn�a�hx°��uv�h�½ � a�uiyrsi�v�v � a�f¹°�rµ�Pa�nÃdwz�ao� � aorsaon�pw�PhjaGhxhxiud�f�h)vxdqhxdgrsa_t�f�iuvxa~f�°�rµ�
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Arrival rate of ephemeral sessions (sessions/sec)

RATCP(analysis) Beta=1 pkt
RATCP(analysis) Beta=4 pkts

TCP(analysis)

Â)iy�g°�n�a 7!&cÍÃà´beiyaof�bo³�¸Npgnxilp�v�iud�f9dwz£���\{~}_�7pwf�kJ{~}_� � iuv �v � a^ao� � aorsaon�pw�Mhxa�h�hxiud�fcpwn�n�iu¸�pw��n�p�v�ag®\��f�pg�u³mhxiyh�®

�Eaonl� V �#a ®)`�a|iyf¹¸ga�hjvxiy��pwvxaºv � a~�Pa�njz�d�nxr�pwfPbea_dwz����\{~}_��pwf�k{~}_� � iuv � kmi�Ë�aon�aof�vP�����¡ @Þ � Û�§��
�@¦Á�w�>¦ ��	h� Ûº���� |��§���¦¨Øu��ÜeØy D�x�w�¾ �vxdv � aqv�pw���ga�kRhxa�h�hxiud�fM®�{ � aµpgnxn�iy¸Npg�Mn�p�vxaÀdwzÃao� � aorsaon�pw�)hjaGhxhxiydgf�hpg�ud�f�� � iuv � � V ��a k�a�beilkmaGh^v � a�pN¸ga�n�pg�gasf¹°�rÀ�Eaonµdwz�hjaGhxhxiydgf�hd�f´v � a�uiyf���pgf�k�¸�pgnxilp�v�iud�f�h�iyfcv � aqpN¸�pwiy�lpw���ya~n�p�v�ag®K`�i�v � ¸gaon�³
� iu� � pwn�n�iu¸�pw�)n�p�vxa�½�v � asf¹°�rµ�Pa�n£dgzºhxa�h�hjiydgf�h�ilh£pg�ursd�h�v^pw� � pN³mh� V �#a m�Ä�� � aof�boaºaGpgb � hxa�h�hxiud�fq�gaov�hKp�v � n�dg°�� � ��°mvKdwz \b����� X � ®{ � °�h�½NiufÀv � aºiyk�a�pw�¹bop�hja�v � a�v�pg�g�gaGk^hjaGhxhxiydgfv � nxd�°�� � ��°mv¼¸�pwn�iya�h�Eaev � aoa�f�Z+pwf�k \b������ X � ®K{ � a_¸NpgnxilpwfPbea�dgz�v � aºf¹°�rµ�Pa�n\dwz�v � aa�� � a�r²a�n�pg�\hjaGhxhxiud�f�h�iuf�bonxaGpghxa�h � iuv � v � a�pwn�n�iu¸�pw�)n�p�vxa²��°mvÀk�ae�bonxaGpghxa�hÃpwv � iu� � aon_pwn�nxiy¸�pw��n�p�v�a�h�®
:~aof�boag½�v � a�n�p�v�a�dwzM¸�pwn�ilp�vxiydgfdgz¼v � aqn�p�v�aqpN¸Npgiu�lpw���ua£vxdsv � a^v�pw�g��a�kXhxa�h�hjiydgf�iyh~�ud � �|� aofXv � apgnxn�iy¸Npg��n�pwvxaiyh±a�i�v � aon~¸gaon�³��yd � dgn|¸�aon�³ � iy� � ®{ � a�bodgrsrsdgf���pgn�pgrsaevxa�n�hÀhja��uaGb@vxaGk�z�dgnÀv � aGhja´n�a�hx°��uv�hµpwn�a &�yiyf��·n�p�vxa�½ Z7i�É�® CJÎR����ho½£�yiuf��+��°mË�aonG½ ` V ��a i Ä�ÉJ��pgb����
aov�h�½�{~}_�C�Ppgb��gaovº�yaof��gv � i�ÅwÉ�É;P_³�vxaGho½mrsa�pgf�a�� � aorsa�n�pg��hxa�hj�hxiydgf��ua�f��wv � ½��0 i ÈwÉ�ÉXç Pº³�v�a�h�½*n�dg°�f�k�v�nxiy��kmao�lpN³g½9d i Ä�ÉgÉ
r�h�½Krspw�miurµ°�rVf¹°�rµ�Pa�nÀdwz|a�� � aorsa�n�pg��hjaGhxhxiydgf�h^d�f�v � a��uiyf���½� V �#a i+é�®Kæ¹a�h�hxiud�fµpwn�n�iu¸�pw��n�pwvxa_iyh)��iu¸�aofqiyfµhxa�h�hjiydgfPh'NwhjaGbw®*Â�dgnv � anxaGhj°���v�h±iufcv � ilh|hxa�b@v�iud�f´v � av�pg�g�gaGk�hxa�h�hjiydgf�iyh|p�hxhx°�rsa�k´vxd�¹f�d � d pwfPkJ�>kmao�lpN³gaGk�¬�n�pwvxa²z�aoaGkm��pgb��¶iyhr�pgk�aspN¸�pgiu�lpw���yaµvxd
iuv�ao¸�aon�³hdc®
Â)iu��°�n�a 7Jh � d � h�v � a���pghxiyb¶bedgrs��pgnxilhxdgf�dwz^v � a¶aoà´beiyaof�bo³dgz_���\{~}_�3pgf�k�{~}_�1d��mv�pgiuf�aGk.z�n�dgr v � a�pwfPpw�y³¹hxilho®²`�a´k�ae�tPf�a² ��QÚo¦Á  	 Ú���pghÃv � a�v � nxd�°�� � ��°mvºdgz�v � a~v�pw���gaGk�hjaGhxhxiud�f�f�dgnx�r�pg�uiyáoaGkRvxd�v � asr²aGpwf¶zÁpwiyn£n�p�v�aµiuv^�gaov�h�®µ¿Maov > b kma�f�dwv�aµv � ahjv�pwvxiydgf�pgnx³���n�dg��pg��iy�uiuv�³�k�iyhjvxn�iu��°mvxiydgf�dwz\v � aµn�p�v�aqrsd¹k�°��ypwvxiyf��Î¶pwn��gd�¸�b � pgiuf  ���� "��[��Ä $µkmilhxbo°�h�hjaGkciyf�æ¹aGb@v�iud�f.é�®yÄg®±{ � aof

� V \VYX � > b �KTR¬)ilhKv � a|rsaGpwfµzÁpwiyn\n�pwvxa±dwzPv � a±v�pw�g��a�kµhjaGhxhxiud�fM®:~aof�boag½
ÍÃà�boiua�f�be³$i @T

V

Z
T m�Ä > b �KTR¬

��a�bopg�u�¹v � p�v @�kmaof�dgvxaGh)v � a±v � nxd�°�� � ��°mv�®K��f ^ ilkma�pg�mn�pwvxa|pgk�pg�m�v�iu¸�a.��n�dwv�d¹bodg� � ��â��~�~�º¬ � d�°��lk�pgk�pg�mv´vxd9v � a�n�pwvxaRz�a�a�km��p�b��iyf�hjv�pgf�v�pwf�a�dg°�hx�y³ßpgf�k � iuv � d�°mv.pwf¹³ß�ud�hxhxa�h�®�{ � ilh � pN³g½�aeàs�boiua�f�be³XbopgfR�Paµiuf�v�aon���nxaovxaGkRpgh|z�n�pgbevxiydgfRdgzKâ��~�~��v � n�dg°�� � ��°mv
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Arrival rate of ephemeral sessions (sessions/sec)

RATCP(analysis)
RATCP(experiment)

TCP(analysis)
TCP(experiment)

Â)iu��°�nxa^Å�&\{ � n�dg°�� � ��°�v_¸�pwn�ilp�vxiydgf�dwz¼���\{~}_�QpwfPkc{~}_� � i�v �v � aRa�� � a�r²a�n�pg��hjaGhxhxiydgfJpgnxn�iy¸Npg�±n�pwvxag®��~f�pw�y³mhjilh�pwf�kQao�¹�Eaon�iu�rsaof�v�®Ao iÊÄ��pgb���aev�®

dg�mv�pwiyf�a�k��¹³�p²��n�dwv�d¹bodg��°�fPkmaon|iyf¹¸ga�hjvxiy��pwvxiydgfM®
{ � aon�a£ilh±pwf�iurs�Edgnxv�pgf�v±aeË�a�bev|dwz*v�iursa^h�bopw�ya�h_dgz*n�pwvxa£¸�pwn�iypw�vxiydgf�h|pwv|v � a�Edwvxvx�yaof�aGb��´�uiyf���pgh±bed�r²�Ppwn�a�k�v�dsv � an�dg°�fPk´v�nxiy�kmao�lpN³g®X` � a�f�v � a�n�p�vxa�¸�pgnxilp�v�iud�f�hqpwn�a´hx�ud � ½¼z�aoaGkm��pgb���ilhqaez¨�z�a�bevxiy¸gaXpwf�k��Eaonxz�dgn�r�pwf�boa�ilhÀao�m�PaGb@vxaGk�v�d�iyrs��nxd�¸�ag®�¯�f9v � adwv � aon � pwf�kM½�v � a~�Eaonxz�dgn�r�pwf�boa�kmao��n�p�kma�hÃ�PaGbopw°Phja�dwz�n�pwvxa�rsilh��r�p�v�b � a�h���v � ilh£aeË�a�b@vilh�v � a � dgn�hjv �|� aof¶v � a²�Edwvjv��ua�f�a�b��Rn�p�v�a¸�pwn�iuaGh~d�¸�aon���n�dg�Ppw��pwvxiydgfRkma��ypN³XiI® a�®u½ �|� a�fRv � a²n�p�vxaÀz�aoaGkm��pgb��iyh�pw� � pN³mh ^ � n�dgf�� � ®¼�|aGbopw�y�¹v � p�v�½�hjiyf�boa�� V ��a i·ép�vÃpgf�³qvxiyr²aq@½ �|� aof�v � a�pwn�nxiy¸�pw�Kn�p�vxa�dgzºv � a´a�� � aorsa�n�pg��hjaGhxhxiydgf�hilh^¸ga�nx³�ud � d�n�¸ga�nx³ � iu� � v � aÀzÁpwiyn�n�p�vxaÀ¸Npgnxilp�v�iud�f�h|pwn�aÀhx�ud � ½ �|� aon�a�p�hz�dgnqiyf�vxa�nxrsa�k�iypwvxa�pgnxn�iu¸�pg�\n�pwvxa�h£v � a´n�p�v�a�¸Npgnxilp�v�iud�f�h^pwn�aszÁpghjv�®`�a^r�pg�ga£v � az�d��u�yd � iyf��sdg��hxaon�¸�p�vxiydgfPh�z�n�dgr Â¼iy�g°�nxa 7�®

 ` � a�fµv � a|pwn�nxiy¸�pw��n�pwvxa±dwz�v � a|a�� � aorsa�n�pg�¹hxa�h�hxiud�f�h*ilhK¸ga�nx³�yd � ½¹�~�\{~}_�J��iu¸�a�h_pw�Edg°mvÄ!B�Æq�¡ÈgÉ�ÆÊ�Paovjvxa�n±v � n�dg°�� � ��°�vv � pwfR{~}_�K®�æ¹iufPbea�Pdgv � ���\{~}_�ßpwfPkc{~}_�JnxaGbed�¸�aon±bedgf��hxaon�¸Npwvxiy¸ga��u³£z�n�dgr��yd�h�hjaGho½Nv � aºiyrs��n�d�¸gaorsa�f�v � i�v � �~�\{~}_�dmbobo°�n�h±hxiufPbeai�v�hx°mË�aon�hº�ya�h�h±�yd�h�hjaGho½¹�Ea�bopg°�hxa�dgz*v � ap�k�pw���v�pwvxiydgf�vxd²v � a^n�pwvxa�®

 �~h�v � a.pgnxn�iu¸�pg�_n�p�v�aXiuf�bonxaGpghxa�hs���\{~}_��kmd¹aGhsf�dwv � pN¸�ap·hxiu��f�iutPbopgf�v¶p�km¸�pwf�v�pg�ga�d�¸�aon.{~}_�K®~{ � ilh.ilh.�Ea�b�pw°�hxag½
�|� a�fRv � aÀn�pwvxaq¸�pwn�ilp�vxiydgfPh�pwn�aqbed�r²�Ppwn�pw���ya£vxd�v � aÀ��n�dg���pw��p�v�iud�f�kma��ypN³�½¹v � a�nxa^pgnxa£z�n�a98�°�aof�v�rsilhjr�p�v�b � a�h±�Eaev � aoa�fv � a±hxaofPkmiuf��£n�p�v�a_pgf�k^v � a|pN¸�pwiy�ypg���uaº�Pdgvjv��ua�f�a�b��qn�p�v�ag½wpgf�k
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{)p � d�aN¬ � i�v � v � a´ao� � aorsaon�pw��hxa�h�hxiud�f�pgnxn�iy¸Npg�\n�pwvxa´bodgrs��pwn�a�kv�d�{~}_�Q��aof�dP®
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��aoa���rsdgn�a~��p�b��gaov�h_iuf�v � af�aov � d�nx��p�h_bodgrs��pgnxaGksvxds���\{~}_��ropi�ÄG¬£pwfPk¶hjvxiy�u�\n�a�bod�¸gaon~z�nxd�r	v � as�yd�h�hjaGh~aoà´beiyaof�vx�y³g® :�d � �a�¸ga�n�½ �|� aof�v � a�n�pwvxa�¸Npgnxilp�v�iud�f�h_pwn�a|zÁpghjv�½m{~}_�9�yd�hxa�hºrÀ°���v�iu���ya�Ppgb��gaov�h�km°�a.vxd�z�n�a98�°�a�f�v�n�pwvxaRrsilhjr�p�v�b � a�h�®3{ � iyh��uaGpgk�h�vxdrµ°��uvxiy���ua � iyf�kmd � be°�vx��p�b��¹h � ® :~aof�boag½�{~}_��z�n�a98�°�aof�v��u³ßn�ae�
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Random loss probability

RATCP-Reno: Beta=4 pkts
RATCP-Reno: Beta=1 pkts

RATCP-Tahoe: Beta=4 pkts
RATCP-Tahoe: Beta=1 pkts

TCP-Reno
TCP-Tahoe
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�x �Ú � §� ����½E°��EdgfRn�a�bea�iu¸¹iyf���é�km°����yilbop�v�aÀpgb��mh � aÀhxaev5g������	� .
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{~}_�\�¡�|aof�d�®
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Arrival rate of ephemeral sessions (sessions/sec)

session 1: Rtt 100ms (RATCP-Reno)
session 2: Rtt 200ms (RATCP-Reno)

session 1: Rtt 100ms  (TCP-Reno)
session 2: Rtt 200ms (TCP-Reno)
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Arrival rate of ephemeral sessions (sessions/sec)

session 1: TCP-Reno
session 2: RATCP-Reno

Â)iu��°�nxa D!&K{ � nxd�°�� � ��°mv±bodgrs��pgnxilhjd�f�dgzKÈµbedgrs�Eaev�iuf���hxa�h�hjiydgfPhdgfQv � aR�uiyf���½±dgf�aX°�hxa�h´{~}_�7�|a�f�d9pwfPk9v � a.dwv � aon´�~�\{~}_��|aof�d�® ��dg°�f�k�vxn�iu��v�iursa�iyhca98�°�pg��v�d+Ä�É�Éwr�h�z�d�n��Edwv � v � ahjaGhxhxiydgf�h�®9o iÊÄ��pgb���aevG®

{~}_��hjaGhxhxiydgf�h � iuv � �ypgnx��aon��n�dg��pg��pwvxiydgf�k�ao�lpN³¹h^h � pgnxaspX�uiyf��
� i�v � hjaGhxhxiydgf�h � iuv � hxr�pw�y�ua�nÃkmao�lpN³mhKv � a�³µhx°mË�aonÃ�Ea�b�pw°�hxa|dwz�v � az�dg�y�ud � iyf��XaeË�a�bevj�~hxr�pw�y�ua�nqkmao�lpN³.hjaGhxhxiydgf�h£iyf�ben�a�p�hja²v � aoiyn � iufm�kmd � h�pwv_p � iu� � aonºn�pwvxa~bonxaGp�v�iuf��qz�nxa28�°�aof�vº�yd�h�hjaGh�pgf�k�n�a�bed�¸�aon�³v � a�nxaGp�z¨v�aon^ilh£hx�yd � z�dgn^hxa�h�hjiydgf�h � iuv � �ypgnx��aon£��n�dg��pg��p�v�iud�f.kmae��ypN³mh�®Àæ¹iyf�bea²�ypgnx��aon£�){|{-hjaGhxhxiud�f.n�a98�°�iynxaGh~�lpwn��ga�n � iyf�kmd � z�dgnp^�giy¸ga�fsv � n�dg°�� � ��°�vÃv � a£pw�Ed�¸ga|� � aof�d�r²a�f�dgf�n�a�hx°��uv�h�iuf�pq�ud �v � n�dg°�� � ��°�vqz�dgnq�lpwn��ga��K{|{7hjaGhxhxiydgf�h�®�{ � ilhq�ya�p�k�hvxdR°�fmzÁpwiynj�f�a�h�h£pgh~hxaoa�fRz�n�dgr	Â¼iy�g°�nxa C���hjaGhxhxiydgf � i�v � ÈgÉgÉwr�h�k�ao�lpN³c��aev�hÅwÉ�Ç @�É�Æ �ya�h�h�v � n�dg°�� � ��°mv±v � pwfcv � a^hxa�h�hjiydgf � i�v � ÄGÉgÉwr�h_kmae��ypN³�® æ¹iyf�beaXv � a � iyf�kmd � h�pwn�aRbopg�ybo°��ypwvxaGkJ�Ppghxa�kJdgfQv � aXzÁpgiunn�pwvxa�z�aoaGkm��pgb���½£pgh�ae�m�Ea�b@v�a�k�½���\{~}_�	hxa�h�hjiydgf�hciyf hx��i�v�a�dwz
kmiuËEa�nxa�f�v���nxd���pw��p�v�iud�f�kma��ypN³mh±��aev�a98�°�pg��v � nxd�°�� � ��°mv�h�®ºâ¡f�v�aonx�a�hjvxiyf��g�y³ � d � a�¸ga�n�½ �|� aof.pwf.�~�\{~}_�·hjaGhxhxiydgfRbed�r²�Eaev�a�h � i�v �p´{~}_��hxa�h�hjiydgfM½Ppgh|hxaoaofXz�n�dgr Â)iu��°�nxa D�½�{~}_����pwiyf�ho®º{ � iyh~iyh�PaGbopg°�hja�½����\{~}_�.�yiursiuv�h)iuv�h � iuf�k�d � ½ �|� aon�a�pgh*{~}_� � pgh¼rsdgn�af¹°�rÀ�Eaonºdwz���pgb���aev�hKiyfsv � a|nxd�°�f�kµvxn�iu����iu�Ea~pwfPk²bonxaGp�v�a�hK�yd�h�hjaGhz�dgn��Pdgv � ®��Êhxiyr²iy�lpwn~� � aof�d�rsaof�d�fRiyh�hja�aof �|� aof�{~}_�\�¾ã\ao��p�hbed�r²�Eaev�a�h � iuv � {~}_�Ã�¾�|a�f�dX�jä È 7wå�¬@®

�3C!4 ^ KFY5K T�O #
b�K�� O ^ KFcNO ^�`aJLY5b ��O ` b�� � T�T � #"c K ` O ^ 5�!
^�`aJLY?b ��O `!b��

`�a��²vxn�p�à´b�ilh)v � a_��nxaGkmdgrsiyf�pwf�v)vxn�p�à´b�iyf²v � a±â¡f�vxa�nxf�aev)vxdmk�pN³g®{*dcrsd¹k�ao�Khj°�b � p�nxaGpw�yiyhjvxilbqhxi�v�°�p�v�iud�fM½ � aµf�aoaGkXvxd�bodgf�hxilkmaon£pvxn�p�à´b\rsdmkmao��iyf �|� iyb � hjaGhxhxiud�f�hMpgnxn�iu¸�aKn�pgf�kmdgrs�y³£pgf�k£vxn�pwfPh�z�a�nhjr�pg�u�±t��ya�h�®ß`�aRp�hxhx°�rsa�v � p�v�hxa�h�hxiud�f�hspwn�nxiy¸gaciufßp��Kdgilhxhxdgf��n�d¹boa�h�hqpwfPk�n�a98�°�iyn�ast��ua´vxn�pwf�hjz�aon�h � i�v � hjiyáoaGhqao�¹�Edgf�aof�vxilpw�y�u³kmilh�v�nxiy��°mv�a�k � iuv � rsa�pgf�ÈwÉ�Égç P_³�vxa�h�®Mâ¾z / kmaof�dgvxaGh\v � a~hjaGhxhxiydgfpwn�nxiy¸�pw��n�p�v�ag½¹v � aofXv � a^�ud�pgk�dgfcv � aÀ�uiyf���½��E½�iyh~kmaet�f�a�kRpgh	��
�\ ®Í\�m�Eaon�iursaof�v�h^pwn�asbodgf�k�°�b@v�a�k¶z�dgnqkmiuËEa�nxa�f�vq¸Npg�u°�a�hdwz�P®´{ � ahjaGhxhxiydgfXpwn�nxiy¸�pw�En�pwvxaiyh_v � aofRb�pw�lbe°��lp�v�a�k�z�nxd�r7v � az�d�nxrµ°��ypÀz�dgn
�P®º`�aÀf�d � °�hxav � a^z�dg�y�ud � iyf��s��pgn�pgr²aovxa�n�h'&K�uiyf���n�p�v�ag½ Z i-È
ÎR����h�½��yiyf��´��°mË�aonG½ ` V ��a i+égÉsç P_³�v�a�h�½�{~}_�Q��pgb���aev|�ua�f��wv �i�ÄGÅwÉ�É P_³�vxaGho½ºr²aGpwfJt��yaXvxn�pwf�hjz�aon�hxiuá�ag½ �0-i ÈgÉgÉ�ç Pº³�v�a�h�½
nxd�°�f�k£v�nxiy�^��n�dg��pg��p�v�iud�f£k�ao�lpN³g½�dWiÊÄ�É�Éºr�h�®¼Â�dgn¼�~�\{~}_�K½ � a
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Â)iy�g°�n�a�Ä�Ä &M��¸�aon�pw��a\nxaovxn�pwf�hxrsi�vxvxa�kÀk�p�v�p|�Pa�n)hxa�h�hxiud�f�h�¸mh*�yd�p�k�®

Â)iu��°�n�a�Ä�Éch � d � h�v � as¸Npgnxilp�v�iud�fRdwzºpN¸�aon�pw��a^v � n�dg°�� � ��°�v�dwzhxa�h�hxiud�f�hq�ÁpN¸�aon�pw��a�kcd�¸gaon£ÅwÉgÉ�hxa�h�hxiud�f�h�¬ � iuv � v � aµ�ud�pgkXdgfXv � a�yiyf���®ßÏ~dwv�acv � p�vG½�v � a.pN¸ga�n�pg�ga�v � n�dg°�� � ��°mv��Eaonxz�dgn�rspgf�bea�dwz�~�\{~}_��pwf�kR{~}_�ßilh�pw�yrsd�hjv|v � aµhxpgr²a�®=:~d � a�¸gaonG½miuv�bopgf��Eahxaoa�fRz�n�dgr Â)iu��°�n�a�ÄgÄÀv � pwv£�yd�h�hxa�h�iyf�bo°�nxn�a�k¶�¹³X�~�\{~}_� � iuv �
o iÊÄ�pgnxa~hxiy�gf�iutPbopgf�vx�y³Àz�a � a�n�v � pwfc��³s{~}_�Cpgf�k��¹³����\{~}_�
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Â)iu��°�nxa Ä�é!&	Í�¸gd��u°mv�iud�f�dwzRv � a bodgf���a�hjvxiydgf � iyf�kmd � dwz�ÈgÉ
���\{~}_�9hxa�h�hjiydgfPhÃh � pwn�iuf��v � a��yiuf��E®\ÎRaGpwfst��ya|v�n�pgf�h�z�a�n�hxiuá�a�iyhÈwÉ�Égç P_³�vxa�h�®

vxiyrsaºv�pw��aof��Ádg�mv�pwiyf�a�kqz�nxd�r3���¡p��milh�¬e®*â¡f²pgk�kmiuvxiydgf*½Nv � a±hj�ydg�Ea_dwzpbe°�n�¸ga_�giy¸gaGhMv � a^¦ 	 Þ@�¡� 	 �¡� 	   � �¹Þ3�x���¡ *v � pwv�hjaGhxhxiud�fq�gaov�h�®)Ï~dwv�av � pwv�½�p�kmilh�bedgf�v�iuf¹°�iuv�³^iufsp£be°�n�¸ga_iufPkmiyb�p�v�a�h)��pgb���aevK�ud�hxhxa�h�®)¯��m�hja�nx¸�a_v � pwv�½�v � a�be°�n�¸gaGh)dwz����\{~}_��hjaGhxhxiud�f�h � pN¸ga±a28�°Ppw�mhj�ydg�Ea�hiufPkmiyb�p�v�iuf��XzÁpgiun^pg�u�ydmbop�v�iud�f�dgzºiyf�hjv�pwf�v�pwf�a�dg°�h£n�p�vxaGh�vxd.pw�y�Kv � ahjaGhxhxiydgf�h�� � a�f�bea.���\{~}_��hxa�h�hxiud�f�hs�gaov´a98�°�pw�~iuf�hjv�pgf�v�pwf�aodg°Phv � n�dg°�� � ��°�v�h�®²��h � dg°��yk��Pasao�¹�Ea�bevxaGk.v � aon�a�pwn�a � pgn�k��u³.pgf�³��pgb���aev\�yd�h�hjaGho®\¯�fÀv � a|dwv � aon � pgf�k�½g{~}_��hxa�h�hjiydgfPh¼iyf�bo°�nÃrsdgn�a�ud�hxhxa�h^pgf�k�hxdgrsa�hjaGhxhxiud�f�h�gaovÀhjiy�gf�i�tPb�pwf�vx�y³ � iy� � aon^v � nxd�°�� � ���°mv�h�v � pwf�dwv � aonºhxa�h�hxiud�f�ho®)`�a�t�f�k´v � pwv�v � iyhº�ya�pgk�hÃv�dµpw�yrsd�hjvv � aqh�pwrsa^pN¸ga�n�pg�ga��Pa�njz�d�nxr�pwfPbeadwz)�Pdgv � v � a^��nxdgvxdmbed��yh�®
� � 0�� +�����+ ��� 
 Â)iu��°�n�aÀÄ 7sh � d � hÃv � a�Pa�njz�d�nxr�pgf�bea�dwz � ao�m��uiy�gaÃvxn�pwf�hjz�aon�h�dgfqp��uiyf�� � i�v � n�pgf�kmd�r+�yd�h�hjaGho®*¿*d�p�k�d�fv � aº�uiyf��iyh±É�® ÅÀpwf�k�rsaGpwf�t��ya�vxn�pwf�hjz�aon±hjiyáoa�iyh±ÈwÉ�Égç P_³�vxaGho®){ � d²�){|{|hpwn�a�h�v�°�kmiya�kJÄ�ÉgÉcr�h^pwf�k�ÅwÉ�Éwr�h�®µÏ�dgvxa²v � p�v�½)���\{~}_�1�giy¸gaGhp.ÄGÉ�Æ iurs��n�d�¸ga�r²a�f�v�iufRv � aµpN¸�aon�pw��a�v � n�dg°�� � ��°mv~d�¸�aon~{~}_�K®`�i�v � p��lpwn��gaX�K{|{½\ag® ��®y½±ÅgÉgÉgrshÀv�³¹��ilbopw�y�y³9aof�bodg°�f�v�aon�a�k9d�f
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Â)iy�g°�n�a9Ä97!&9��¸�aon�pw��a.hjaGhxhxiud�f�h�v � n�dg°�� � ��°mv�¸¹hcn�pwf�kmd�r6�yd�h�h
��nxd���pw��iy�yi�v�³�®sÎ.a�pwf�t��yasvxn�pwf�hjz�aonqhxiyáoasiyhµÈwÉgÉ�ç P_³�v�a�h�®µ�|d�°�f�k
v�nxiy��vxiyrsa�h|pwn�asÄ�É�Éwr�h±pwf�kRÅwÉ�Éwr�h�®

h�p�v�ao�y�uiuvxa^�yiyf��mho½P�Pa�njz�d�nxr�pwfPbeaqkma��gn�pgkmaGh|hjiy�gf�iutPb�pwf�vx�y³´z�d�n��Pdgv �v � aX��n�dwvxdmbodg�lho®J:�d � ao¸ga�n�½ � a � pN¸ga�z�dg°�fPkCv � p�v � iuv � �ypgnx��aontP�uashjiyáoaGhµ�Ársa�pwf¶t��yaµhxiuá�acÄ²Î P_³�v�a�h�¬~pgf�k.hxr�pw�y�)�yd�p�kR¸�pw�y°�a�h�½
�~�\{~}_�7rspgiuf�v�pwiyf�h´p � iy� � a�nsv � n�dg°�� � d�°mv�v � pgf�{~}_� z�dgn�p
� ilkma²n�pgf��gaµdwz��Ppgb��gaov��yd�h�h£��nxd���pw��iu�yi�v�iuaGho®^{ � ilh£�Pa�njz�d�nxr�pgf�beailh|hxiursiy�ypgn±vxdsv � a^dgf�adg�Phja�nx¸�a�k´iyfRÂ)iu��°�nxa;Bm®
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{¼dRiyr²��nxd�¸�a²°��Pd�f9{~}_� � h��pghxiyb�pg�u��dgn�i�v � r�h �|� ilb � aGh�v�iur�pwvxav � aµpN¸�pgiu�lpw���ya^n�p�vxaÀiufRv � aÀf�aev � dgn��E½P¸�pwn�iud�°�h�pw�y�gd�nxiuv � rsh � pN¸ga�Eaoa�fµ��nxd��Pd�hjaGk´�jä ÈgÅ�å¨¬e®)�ßhxaof�kma�nj�¡hxiykma�vxaGb � f�i�8�°�a_°PhjaGh*v � a±n�pwvxadgz�nxaovx°�n�f�iyf���p�b��mho® :�d � ao¸�aonG½)iuv�pgh�hj°�rsaGhqv � p�v²v � a�dgn�iy�giyf�pw�hx��p�beiyf��CdgzÀ��pgb���aev�h�ilh���nxaGhja�nx¸�a�kßiyf p�b��¹h��v � iyh�r�pw��a�h�v � ilhv�a�b � f�i08�°�a_��n�dg���yaor�p�v�iybg®¼{ � ilh)��n�dg���yaorÊb�pwfq�Ea|hjd��u¸�a�k^�¹³^a�hjvxiu�r�pwvxiyf���v � a_pN¸�pgiu�lpw���ya�n�p�v�aºpwv*v � aºn�a�boaoiy¸gaon¼°�hxiuf��£{~}_�¶�Ppgb��gaov�hpgf�k²iuf�z�dgn�r²iyf��£v � a~hjd�°�n�bea_v � n�dg°�� � p^{~}_��d��mvxiydgfPhKt�ao�lk�®GF~hj�iyf��²v � iyh|iyfmz�d�nxr�p�v�iud�fM½mv � aq{~}_�ßhjd�°�n�boarspN³chjaov|v � a^¸�pw�y°�adwzhx�yd � h�v�pwnxv¼v � nxaGh � dg�lkqdgnKpgk�pw�mv)v � a|bodgf���a�hjvxiydgf � iyf�kmd � ®
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