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XLW�b+f0X`O/÷kR^JLw3[{O+XLW0e�RmXZb»V+R^JLXLR^w�PvW�K>V+RUT0V+R^O+R^W{b+Ktb+XZPvW�PNÁ)V�KNw0X`KNJ�Á©MkW0e�b+XZPvW0O]ò©ÂÇK^¿NRÀÁ�M0W0e�b+XZPvWkOU[{w�R^W0O�XZb+XZR^OU[{KNWkw
T4PNbpR^W{b+XLKNJ`O7ô�XLWÊbpRUV�_�O PNÁ4ü�JLKtbpRUVpÃ�b�uST4RÇPNV+ÆkXZb+KNJLO^Í�ú#f0X`O²e7f�PvXLe�R#f0KNwÊÆ4RUR^WAb+KtYNR^W�PvWAb+f�RÇÆkKNe�Y gNV�PvM0W0wAPNÁkb+f0R
K^¿tKNXLJLKtÆkJLRÊ_�KNX`W,OpbpPNV7KtgNR5ò�M�TÚbpP¶KtbQ_�PvO+b F x;lduSbpR«ômPNÁde�Pv_�TkM�bpRUV�OÀKNeUe�R^O+O+XLÆkJZRÊbpP¶ý'V+R^O�w�R^WyTkf{u�O+XLeUX`Opb+O
Æ4RUÁÈPNV+R F �M� G Í�h�W	b+f0R�R^KtV�JLu¯W0XLW�RUbpRURUb+f3[»XZb>Æ4R^eUKN_�RùeUJZR^KtVAÆSu¯KtbpbpR^_�T0b+OAPNÁ]l'JZV�XLYNRjn'XZbpo^O+e7f�R¶b+f0Ktbab+f0R
ü�JLKtbpRUVpÃ�bru T4RjV+RUT0V+R^O+R^W{b+Ktb+XZPvW f0KNw	bpPÚÆ�RjKtÆkKNW0w�PvW0R^w)Í�h�W	KNw0wkXZb+XZPvW)[²ÂdRjÂ�RUV+Rjf0R^KNw0XLW�g,ÁÈPNVAM�bpbpRUV�_�PvO+b
KNeUeUM�V�KNe�uNÍ�ú#fSM0OU[²õ]V�b+f M�Vac»V�W0O+b>XLW�PvM�V>gNV+PvM�T	X`_�TkJZR^_�R^W bpR^wïK,_�XÄÅ�R^w�ÆkKNO+XLO>O+e�f�R^_�R®b+f0KtbÊKNe�f0XZRU¿NR^w
b+f0XLOÊgNPvKNJ=Ktb�b+f�R¶T0V�X`e�R®PNÁmK�e�Pv_�TkKtV�KtÆkJZu¯T�PSPNVÊT�RUV�ÁÈPNV�_®KNW0e�R�P � R Í¯ú#f�RùKNeUeUM�V�KNe�u PNÆ0b+KNXLW0R^w	ÆSu¯b+fkXLO
_�RUb+f�P�wâXLOÊT4RUV�f0KtTkOAW�PNb�O+M0V+TkKNO+OpR^w uNRUbU[�ÆkM�bAXZb�eUKNW0W�PNb�Æ4RùM0OpR^w Á©PNV�R^JZR^_�R^W b+KtV+u e�R^JLJLO�JLKtV+gNRUV�b+fkKNW
K¶ÁÈRUÂ�KtbpPv_�OUÍ�iÀWÚb+f�R�ÆqKNO+XLOÀPNÁ�b+f�R�R�Å�X`Opb+XLW�g¶R�Å�T�RUV7XZR^W0e�RN[@I.J`KNM0OQIQPSRUT�RUV7W0XZY�w�RU¿NR^JZPNT4R^w�b+f0R�eUM�V+V+R^W b
O+e�f0R^_�RNÍ/hrbdT4RUV�f0KtTkO V+RUTkV+R^OpR^W b+O&b+f�R]Æ�R^O+b&e�Pv_�T0V+Pv_®XLOpR#Æ4RUb�Â�RUR^WjKtÆkOpPvJLM�bpRmKNeUeUM�V�KNe�u�KNW0w®T�RUV�ÁÈPNV�_®KNW0e�RP FNR Í
ú#f�R&w0R^O+e�V�XZÆ4R^wQw�RU¿NR^JZPNTq_�R^W{b�b+f�V+PvM�gvfa_�PNV+Rdb+f0KNW.brÂdPÀw�R^eUKNw�R^O�Â�KNO²KNJL_�PvO+b3ÁÈV�Pv_;b+f�RdÆ�RUgvX`W0W0XLW�gÇTkKtV7KNJÄÃ
JZR^JZR^wÊÆSuab+f�R=XL_�TkJZR^_�R^W b+Ktb+XZPvWÊPNÁ�X`_�T4PNV+b+KNW{b R�Å�bpR^W0O+XZPvWkO bpPQb+f�R=ÆkKNO+XLeÇe�P�w�R^OUÍ&sÇf�R^_®XLeUKNJ�w0XLOpPNV�w0RUV²e�PvM0J`w
Æ4R'bpV�R^KtbpR^w�XLWjb+f�RÀPNT0b+XL_�XLoUR^wùû²sÇõ]i e�P�w�RÀÂ]XZb+f0X`W�W�PvWùe7f0KtV+gNR�Ã�OpR^JLÁ©e�PvW0O�XLOpbpR^W bms�O4õ>[0XL_�TkJZR^_�R^W bpR^wjÆ u
b+f�RÚJLKtbpRyz]R^XLW0f0KtV7w z]X`e�f bpRUVjXLW�e�PvJLJLKtÆ4PNV�Ktb+XLPvW Â]XZb+f�l�R^w�V�XLe7f��/R^J`XLe+Y��u P ]�R Í õB_aMke�f R�ÅSbpR^W0w0R^w�KNWkw
e�Pv_�TkJZRUbpR^JLu	e�fkKtV+gNR�Ã�OpR^JZÁ�e�PvW0O+XLO+bpR^W{b�s�O4õ�¿NRUV7O+XZPvW¡Pm¢S[bX R Â�KNO�KNwkw�R^w bpPïÑZOdû²i ÆSu	I.JLKNMkOÊI.P RUT4RUV�W0XLY
PvW b+f�R�ÆqKNO+XLOaPNÁ]b+f�R¶W�R^KtV�JZu�Á©PNV+gNPNbpbpR^WâTqOpR^M0w�PtÃ�OpTqXLW¯KtT0TkV+PvKNe�f PNÁjlÇJLKNe�YS_�KNW3[&c&OpbpRUV7JLXLW�g�[/KNW0w£l�RUV+Y�Í
z#R^JLKtb+XL¿SXLO+b+XLe.¿NRUV�O�XZPvW0OmPNÁ»Æ4PNb+f,e�P�w�R^OÀf0K^¿NRAÆ4RUR^Wyw�RU¿NR^JZPNT4R^wÚKNOmÂ�R^JLJ�[�ÆSu�x,KNWSM�R^J z]XLe7f{bpRUVÀÁ©PNVÀb+f�RaPvJ`w
e�PSw0RQPm��[d� R KNW0w)[�ÐSM0XZbpRQV+R^e�R^W b+JZuN[0ÆSujh�W�gNP�iÀTkKNf0JZRÀÁ©PNV]Ñ�O&û²i¤P FHGMR Í�l�PNb+f5XL_�TqJZR^_�R^W b+Ktb+XZPvW0OÇKtV+R.ÆkKNO+R^w
PvW5b+f0RaÁ�M0JLJ)Á©PvM�VÀe�Pv_�T4PvW�R^W bmV+RUTkV+R^OpR^W b+Ktb+XZPvWyPNÁ/b+f�R�lÇJZP�e�fyOpb+KtbpR^OUÍQÑ XLW0KNJ`JZuN[qû ü�ý#õQÿ�� XLO5V+M0Opb'KtÆ4PvM�b
bpP�Æ4R.e�Pv_�TkJZRUbpR^w�Æ ujhrgNPNVQsÇf0KtTkJLu gvXLW3Í
ñ�fkKtbjV�R^_�KNXLW0O®bpP Æ4RyO+KNXLw�XLO®PNV�gvKNW0XZoUR^w�XLW b+f�R,Á©PvJLJZP«Â]XLW�g¯Â�K¼uNÍ ú#f�R,W0R�ÅSb¶OpR^e�b+XZPvW e�Pv_�TqXLJZR^O�b+f0R
T0V�XLWkeUXZTkJZR^OaPNÁQÑZOdû²iBXLWâ_�PNV+R5w0RUb+KNXLJ�Í�ü�R^e�b+XZPvW0Où[À[ÇKNW0w w0R^O+e�V�XZÆ4R¶b+f�R5XL_�TkJZR^_�R^W b+Ktb+XZPvW0OAPNÁ>s�O4õa[
û²ü�ý]õÀÿ��Ê[dKNW0w b+f�RùV�R^JLKtb+XZ¿�XLOpb+XLe®¿NRUV�O+XZPvW0O^[»V+R^OpT4R^e�b+XZ¿NR^JZuNÍ ú#f�Rùe�PvW bpR^W{bU[�b+f�RùT4RUV+Á©PNV�_�KNW0e�RN[&KNWkw	b+f0R
T4PNV+b+KtÆkXLJLXLb�uùPNÁ�b+f�RAT0V+R^OpR^W bÀV+R^JZR^KNOpRN[@Ñ�Odû²i¥[\ Ã�YS[@KtV�R�Æ0V�XZRNIkuùPvM0b+JLXLW�R^wÚXLWïüSR^e�b+XZPvW ÍÊÑ XLW0KNJLJZuN[@üSR^e�b+XLPvW
Æ0V�XLW0gvOdb+f0R>O+M0_�_®KtV+u�KNW0w�b+f�R.PvM�b+JZPSPNY�Í

� 13(7%A-»(�¦��+$&<�!�§¯�� ���¨g©5ª�«B¬®�¯3°²±b³z´M«B¬Wµ¶³D·b³D¸º¹b¸ºH»k«B¼.³�¼)½�ª²¾�¿d¸�¿
ñ�RaOpb+KtV�b=ÁÈV+Pv_�b+f�R.Â�R^JLJÄÃ�Y�W�P¼Â]WùKNWkO+Ktbpo>Á©PNV#b+f�R4lÇJZP�e�f,Opb+KtbpR^OgÀ5Á�Â�ò × ô7[À5Á'Â4ò × ô
Ã FÄ ÅÇÆÈ�ÉDÊ�Ë É�Ê ò ×�Ì&ÍÎÌ¯Ý ôÐÏ Ê,ÉÐÑ Á�Â,Ò^Ó Á�Ô È�Õ�É�Ö
× ò F ô
ú#f�R'ÆkKNO+XLO�Opb+KtbpR^O Ë É�Ê M0OpR^w�bpP�KtT0T0V+P¼Å�XL_®KtbpR'b+f0R'IQPvfkW�Ã�ü�f0KN_�ÂÇK^¿NRQÁ�M0W0e�b+XZPvW�PNÁ3b+f�RQe�V+u�Opb+KNJ4KtV+RQJZP�eUKNJ
PNV+ÆkXZb+KNJ`OÊe�R^W bpRUV+R^w Ktb�O+XZbpR^O Ý X`W	b+f0RùR^JZR^_�R^W b+KtV+u e�R^J`J=w�R�÷qW�R^w ÆSu	b+f�R�J`Ktbpb+XLe�Rù¿NR^e�bpPNV Í Íâú#f�RUu	KtV�R
OpPvJLM�b+XLPvW0OÊPNÁ'KNW KtbpPv_�Ã�JLXZYNR,ü�e7f�V�ØPvw0XLW0gNRUVÊR^ÐSM0Ktb+XZPvW KNW0wâKtV+R�w�R^W�PNbpR^w Æ u Kïe�Pv_�TkJZRUbpR�O+RUb�PNÁ'KtbpPv_�X`e
Ð MkKNW{b+M0_ W M0_aÆ4RUV�O�Ù/Ã Ú^ÛdÜ*Ý�ÜÐÞ¥ßvÍ FHG �



ú#f�R.OpR^eUMkJLKtV#R^ÐSM0Ktb+XZPvWùbpP�Æ4R.OpPvJL¿NR^w�XLO à ÏáÃ¡â�Ï4ã�Ü òzYvô
O+XLW0e�RQb+f0RQÆkKNO+XLO#X`O=W�PvW�PNV+b+f�PNgNPvWkKNJ�Í&\'KN_�XLJZbpPvW0X`KNWjKNWkwùP¼¿NRUV�J`KtT,_�KtbpV�X`e�R^O#KtV+R>w�R�÷�W�R^wùKNeUe�PNV�w0XLW0g�bpPà ÉpäåÊ�äæÑ É�Ê Ã Æ È¡çzè Ý^é Ù éDê�ëà ê Í�Ý Ù�ì9Ò Ó Á²Ô È�Õ�É*ídÉ ä Ö Ü òz�vôâ ÉDäåÊ�äæÑ É�Ê Ã Æ È¡çzè Ý^é Ù épê Í�Ý Ù�ì9Ò Ó Á²Ô ÈbÕ�ÉÐídÉ ä Ö × ò�� ô
õmOÇM0O�M0KNJ�[{b+f0R'JZP�eUKNJqÆkKNO+XLO�Opb+KtbpR^O=KtV+RQw0XZ¿�XLw�R^w®XLW{bpPÊb�Â�P�eUJLKNO+OpR^O^[Sb+f0R'e�PNV+RÀOpb+KtbpR^O Ë É�Ê²î KNW0w�b+f�R'¿�KNJZR^Wke�R
Opb+KtbpR^O Ë É�Ê�ï [0bpP®K^¿NPvX`w5M0W0W0R^e�R^O+O+KtV�XLJLu®JLKtV+gNR._�KtbpV7XÄÅjTkV+PNÆkJZR^_�O^Í²ñ�RÊw�R�÷qW�RÀb+f�Rae�PNV+R>Opb+KtbpR^OmÆ u

ç Í é Ý é Ù é ð ê ÍjÝ Ù ð ì
Ã¡ñ ðpð ä ñ È
È ä ñ ÉDÉ ä × ò ] ôO»V+P«¿SX`w�R^wâb+f0XLO�e�PvWkw0XZb+XZPvWâXLO�Á©M0JZ÷qJLJZR^w�ò�XLWâT0V7KNe�b+XLe�RN[ÇbpPïb+f�R�V+R^ÐSM�R^OpbpR^w JZRU¿NR^J=PNÁQKNeUeUM�V�KNe�u0ô7[=b+f�R5e�PNV�R
Opb+KtbpR^OÊeUKNWïÆ4R�V+R^_�P«¿NR^wïÁ©V+Pv_Bb+f0R�ÆkKNO+XLO.Æ u�KNW�R�Å�KNe�babpV7KNW0OpÁ©PNV�_�Ktb+XZPvW�P � R Í�õÇb.÷qV�OpbU[@Â�R®w�R^e�Pv_�T�PvO+R
b+f�R.P«¿NRUV�JLKtT5_�KtbpV7XÄÅ�[ â�Ãóò F â ðzôâ ôxð â ô�ô^õ Ãóò F Gâ ô�ð â Êô�ô õ ò F â ðzôG â
öô*ô õ Ã¡â Ê â ö Ü òz¢vô
Â]f�RUV+R.JLRUÁÈb#KNW0w�V�XZgvf b=bpV�XLKNW�gvM0J`KtVÇ_®KtbpV�XLe�R^OWâ Êô*ô KNW0w)â öô*ô PNÆ4RUujb+f�R.V+R^JLKtb+XLPvWâ Êô*ô â öô*ô Ãáâ ô*ô Ì â ô�ð â ðzô × òpXNô
Ñ0M�V+b+f0RUV^[�Æ uùw�R�÷�W0XZb+XZPvWjPNÁ²b+f�R>e�PNV+R>O+b+KtbpR^OU[à Ã÷ò ã ð F ã ð â ðzôâ ô�ð ã ð à ô*ô õ Ü ã ð Ã�w0XLKtgqò�øHøHø'Ü�ã ÉDÊ�î ÜHøHøHøÄô × òz�vô
z#R�Ã�Â#V7XZb+XLW�gAb+f�R>O+R^eUM0JLKtV=R^ÐSM0Ktb+XZPvW)[

òpâ Ê ô í K à òpâ ö ô í K òpâ ö Ï>ô5Ã òpâ ö Ïaô9ã òz�vô
JZR^KNw0O#MkO�÷qW0KNJLJZu�bpP�b+f�RQV+R^wkM0e�R^wùT0V+PNÆqJZR^_úùà ô*ô ùÏ ô*ô Ã ùÏ ô�ô ã ô Ü ò FHG ô
Â]XZb+f¶b+f�Raw�R�÷qW0XZb+XLPvW

ùà ô*ô Ã òpâ Êô*ô ô í K ò à ô�ô Ì â ô�ð à ðpð â ðzô ô�òpâ öô�ô ô í K ò FMF ô
KNW0w ÏáÃüûýýþ F Ì â ðzô òpâ öô*ô ô í K ùÏ ô*ôG òpâ öô�ô ô í K ùÏ ô*ô ÿ���� × ò F Yvô
ú#f�R#PNV�b+f�PNgNPvW0KNJLXZbru®e�PvW0w0XLb+XZPvW�Á©PNV&b+f�RÀe�PNV+R'Opb+KtbpR^O=XLO&e�PvW bpV+PvJLJLR^w®w0M�V7XLW�gQb+f�R'O+M0eUe�R^O+O+XL¿NR'XZbpRUV7Ktb+XZPvW0O&KNWkw
V+R^JLKtbpR^wùÂÇKtV�W0X`W�gvOÇPNV]RUV+V�PNV]_�R^O+O+KtgNR^OmKtV+R>w0X`OpTkJLK¼uNR^w)Í

FHG �



»k«B¼.³�¼;¯��
´�³D¸#³���«8´�³D© ·
õ�e�V�M0eUXLKNJ»ÁÈR^Ktb+M�V�R®PNÁ=b+f�Rj_�RUb+f�P�w¯XLOQb+fkKtbab+f�R®ÆkKNO+XLOaXLO.V+R^KNwAVpM0O+bpR^wïKtbaRU¿NRUV�uïXZbpRUV�Ktb+XZPvW	e�uSeUJZRjKNW0w¯X`O
PNT0b+XL_�XLoUR^wùXLW¶b+f�R>e�PvM�V7OpRQPNÁ/XZbpRUV�Ktb+XZPvW)Í»ú]f�R.e�PNV+R>Opb+KtbpR^OmPNÆ4RUu�b+f0R.R^Ð MkKtb+XZPvW� ë� ÿ
	���É�� Ë É�Ê î Ã Ë ÉDÊ î ã É�Ê î ò F �vô
Â]XZb+f�	 ��É Æ�R^X`W�g�b+f�Rje�V+uSO+b+KNJ&T4PNbpR^W b+XLKNJ&OpTqf�RUV�XLeUKNJLJLu,K^¿NRUV7KtgNR^wâKtV+PvM0W0w¯b+f�R�O+XLbpR�e�R^W bpRUV Ý Í,ú#f�R®JLKtbpbpRUV
w�R�÷qW0XLb+XZPvW�KNO+O+M0V+R^O�b+f0Ktb�K�lÇJZP�e�f¶O+M0_�PNÁ3b+f�RÀe�PNV+RÀPNV+ÆkXZb+KNJ`O&KNW0w�b+f�R'V+R^JLKtbpR^w¶e�PNV+RÀR^XZgNR^W ¿�KNJLM0R^O�ã ÉDÊ�î KtV�R
¿NRUV+u¶gNP P�w�KtT0TkV+P^Å�XL_�Ktb+XZPvWkOÇbpP�b+f�R>OpPvJ`M�b+XZPvW¶PNÁ²b+f�R.bpV�M�R.e�V�uSOpb+KNJ@\mKN_�X`JZbpPvW0XLKNW)Í
iÀWùb+f�R.e�PvW bpV�KtV+uN[qb+f�RQ¿tKNJZR^W0e�R.PNV+ÆqXZb+KNJLO=KtV+R>w0R�÷qW�R^wùXLW¶b+f�R>ÁÈPvJLJLP¼Â]XLW0gÊÂÇK^u"Lò ë� ÿ�	 ��É ÿ����� É�Ê ï���� õ Ë É�Ê�ï Ã Ë ÉDÊ,ï ã ÉDÊ,ï ò F � ô
Â]XZb+f � ÉDÊ,ï Ã ò ����� ò Ý ô��� Ê�ï"! Yvô$#%S[�Â]f�RUV+R ����� X`O]b+f�RAW�R^KtV+R^O+b'W�R^XLgvf{Æ4PNVmwkXLOpb+KNW0e�RAKNW0w&�' Ê,ï KtV�RÊw0X`_�R^W�Ã
O+XZPvW0JLR^O+OQe�Pv_�T0V+R^O�O+XZPvWÚTkKtV�KN_�RUbpRUV�OUÍ®ú#f0R�OpRUR^_�XLW�gvJLu,OpbpV�KNW0gNR®O+eUKNJLXLW0gùPNÁdb+f�R � ÉDÊ ï XLOÀb+f0R®e�PNV+V+R^e�b.PvW0R
ÁÈPNVmKNWùR^_�T0bru¶J`Ktbpb+XLe�RNÍ
ú#f�RARN�4R^e�bQPNÁ&b+f�R�KNw0wkXZb+XZPvW0KNJ²e�PvW�÷qW0X`W�g®T4PNbpR^W b+XLKNJ/XLO'bpP�e�Pv_�T0V+R^O�OÀb+f�R�JZPvW�gtÃ�V�KNW�gvX`W�g�PNV�ÆkXZb+KNJ²b+KNXLJLO'PNÁ
b+f�R¶¿�KNJLR^W0e�R�PNV�ÆkXZb+KNJLOUÍ�ú#f0R�T4P¼Â�RUV�JLK¼Â�T4PNbpR^W b+XLKNJÇf0KNOA_�XLW�PNVAXLW�I�M�R^W0e�R®PvW b+f0R�PNV+ÆqXZb+KNJÇXLW¯b+f0R¶e�PNV�R
V+RUgvXZPvW)[SÂ]f0X`JZR#XLW�b+f�R]V+RUgvXLPvW®Á�KtVÇÁÈV+Pv_�b+f�R'W M0eUJLR^M0O&b+f0R]PNV+ÆkXLb+KNJLO&M0Wkw�RUV+gNPaKÊw�V�KNO+b+XLe]e7f0KNW�gNRN[�e�Pv_�TkKtV+R^w
bpP	OpPvJ`M�b+XZPvW0O�ÂmXZb+f�PvM�b�b+f0R5e�PvW�÷qW0X`W�gïT4PNbpR^W{b+X`KNJ�Í�ú�P¯Æ4R�TkV+R^eUXLOpRN[Çb+f�R,¿�KNJZR^Wke�R5PNV+ÆkXLb+KNJLO�KtV+RyM0O+M0KNJLJLu
M0W Æ�PvMkW0w¶Opb+KtbpR^OÀXLW¶b+f�R>T4PNbpR^W b+XLKNJ(	 ��É KNJZPvW0RNÍ�õ OpR^e�PvW0w3[kRU¿NR^Wy_�PNV+R>XL_�T�PNV�b+KNW{b=RN�4R^e�bmPNÁ b+f�R>¿�KNJZR^Wke�R
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bpP�b+f�R>O+RUb#PNÁ²e�Pv_�T0V+R^O+O+XLPvW¶TkKtV�KN_�RUbpRUV�O^Í&h�Wùe�PvW0OpR^ÐSM�R^W0e�RN[qÑ�Odû²i XLO=W0PNb]KÊ÷0Å�R^wùÆkKNO+XLO=O�e�f�R^_�RNÍ
h�WÊb+f�R#O+R^JZÁke�PvW0O+X`OpbpR^W{b/eUKNJLeUMkJLKtb+XZPvW)[Nb+f�RÇÆkKNO�XLO XLO KNw0KtT0bpR^w�bpPÀb+f�R=Æ4R^Opb*�' ÇOpRUb ÆSuaM0O+X`W�gmV�R^JLKtb+XZPvW0O O+XL_®XLJLKtV
bpP�b+f�R.Á©PNV�e�R.b+f0RUPNV+R^_ùÍ�iÀW0R.eUKNWùT0V+P«¿NR>b+f�RQR^ÐSM0KNJLXZbru

+-,/.10 324 Ã�576Æ Á'Â +-,/. ã*Á Ñ Â Ì98;: ò × ô +-,/./< ð7= ò × ô�> × ò F^] ô
M0O+XLW0g +-,/. Å Ã�? +-,/. : ò × ô�> ×A@ÎG Íjú#f�R�V�XZgvf b�Ã�f0KNW0w�O�XLw�R�PNÁ=c&ÐqÍ,ò F^] ôÀb+M0V�W0OQPvM�b>bpP�Æ4R�R�Å�KNe�b+JZu�oURUV�P
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w�R^O+e�V�XLÆ�R^w¶KtÆ4P¼¿NRÊXLOÇR�Å�bpV+R^_�R^JZu¶RNU�eUXZR^W bUÍ

u ¿d·b¼.³p´/Iá«B·�JtD ©B´M¿d·$´�³p«B¬j°�¿v��°²¿d¼.¿d·$´A«"´�³p©$·
ý'RUb+KNXLJLOQPNÁ=w�R^W0O�XZb�uÚKNW0w�T4PNbpR^W b+XLKNJ»eUKNJLeUM0J`Ktb+XZPvWïf0K¼¿NR�Æ4RUR^W�TkM�ÆkJ`XLO+f�R^w,R^JLOpRUÂ]f0RUV+R)P FNR Í®ú#fSM0OU[@ÂdR®e�PvW�Ã
e�R^W{bpV7KtbpR>PvW�b+f0RQYNRUujT4PvXLW b+O=f�RUV+RNÍ
ú#f�RÚò�OpTkXLWqô.w�R^W0O+XLb�uïXLW K,W0PvW�Ã�PNV+b+f�PNgNPvW0KNJÇJZP�eUKNJdÆkKNO+XLOÊO+e�f0R^_�Rùe�PvW0O+XLOpb+OaPNÁ]W�RUbAKNW0w P¼¿NRUV7JLKtTâe�PvW{bpV�XZÃ
ÆkM�b+XZPvWkOUÍ ú]f�R,Á©PNV�_�RUV¶bpRUV�_®Oje�PvW b+KNXLW�T0V�PSw0Mke�b+O®PNÁaÆkKNO+XLO�Á©MkW0e�b+XZPvW0O�ÁÈV�Pv_ b+f0RyO+KN_�RÚO�XZbpRyKNWkw�KtV�R
O+XZbpR�Ã�e�R^W bpRUV+R^wyÆ uùe�PvW0O+bpV�M0e�b+XZPvW)ÍÇú#f�RaJLKtbpbpRUVmbpRUV7_�O]e�PvW b+KNXLW,T0V+P�w0M0e�b+O=PNÁ ÆkKNO+X`O#Á�M0W0e�b+XZPvW0O#ÁÈV+Pv_ w0X��4RUVpÃ
R^W{bmO+XZbpR^OUÍ»ú#f0RUujKtV+R.w0R^e�Pv_�T4PvOpR^w�XLW bpP�O+XZbpR�Ã�e�R^W bpRUV+R^wye�PvW{bpV�XLÆkM�b+XZPvW0O�ÆSujKtTkTkJLXLeUKtb+XZPvW¶PNÁ²b+f�R>w0R^O+e�V�XZÆ4R^w
TkKtV+b+XZb+XLPvW0XLW�g'bpR^e�f0WkXLÐ M0RNÍ õ'O&KÀV�R^O+M0JZbU[vb+f0R#bpPNb+KNJkw�R^WkO+XZb�uAXLO PNÆ0b+KNX`W�R^w�KNO&K>JLKtbpb+XLe�R]O+Mk_ PNÁ4O�XZbpR#w�R^W0O+XLb+XZR^O
XLWùOpTkf0RUV�XLeUKNJ)f0KtV�_�PvW0XLeUOÇV+RUT0V�R^OpR^W{b+Ktb+XLPvW)[: ò × ô�Ã ÆÈ
ÉÐÑ wyx : ÉÐÑ wyx ò ê ×WÌ&Í Ì¯Ý�ê ô�z wOx ò ×WÌ&ÍÎÌïÝ ô × òzY F ô
ú#f�R�_�K�Å�XL_ÊM0_ ÝÈÃ�W Mk_>Æ4RUV�O.MkOpR^w�KtV+R>¢¶Á©PNV.b+f�R�W�RUb>e�PvW bpV�XZÆkM�b+XLPvW0O�ò©Æ uÚe�PvW0OpbpV7M0e�b+XZPvWïÁ©V+Pv_BO+b+KtbpR^O.PNÁÝ|{ ��} Ã¡�vôÇKNW0w F YAÁ©PNV#b+f�R>P¼¿NRUV�JLKtTye�PvW{bpV7XZÆkM�b+XZPvWkOUÍ
ú#f�R®\'KtV+bpV+RURjT4PNbpR^W{b+X`KNJ&XLOQRU¿tKNJLM0KtbpR^w	Â]XZb+fïb+f�R�f�R^JLT¯PNÁ=c»ÂÇKNJLw)ÓÎOa_�RUb+f�P�w¯KtT0TkJ`XZR^w�bpP,KNJ`J»_aMkJZb+XÄÃ�T4PvJZR
e�Pv_�T4PvW�R^W b+OUÍ�ñ�fkXLJZRAb+f�R®JZP�eUKNJ TkKtV+baeUKNW�Æ4R�M0OpR^w9~ÉKNO>X`OUÓZ[3b+f�R�Ñ�PvM0V�XZRUVpÃ�bpV�KNWkOpÁÈPNV7_�R^wïe�PvW bpV�XZÆkM�b+XLPvWyX`O
XLW0OpRUV�bpR^w�XLW bpP�b+f�R��tý TkKtV�b+XZb+XZPvW0XLW0gtÃ�_�XLJLJqw�R^O+e�V�XZÆ4R^wùXLW¶b+f0R.T0V+RU¿�XZPvM0O#O+R^e�b+XZPvW)Ídú]f0XLO=KtgvKNXLWùTkV+P¼¿�XLw�R^O#MkO
Â]XZb+f�K>JZP�eUKNJLJZua÷qW0XZbpRmJLKtbpb+XLe�RÀO+M0_ùÍ Ñ XLW0KNJLJZuN[ b+f�R#Å�e#T4PNbpR^W b+XLKNJkX`O»TkKtV+b+XLb+XZPvW�R^w®X`W�R�Å�KNe�b+JZu�b+f�RmO�KN_�RmÂÇK^uN[
KNW0wùb+f�R.JLPSeUKNJ3e�PvW bpV�XZÆqM�b+XZPvW0OÇbpP�b+f0R.e�V+uSO+b+KNJ3T4PNbpR^W{b+X`KNJ)KtV+R.R�Å�TkKNW0w�R^w�X`W{bpP�OpTqf�RUV�XLeUKNJ)f0KtV7_�PvW0XLeUOU[< ð7= ò × ô
Ã ÆÈ�ÉÐÑ wOx 	 ÉÐÑ wOx ò ê ×�Ì Í Ì	Ý�ê ô�z wyx ò ×�Ì&ÍÎÌ¯Ý ô × òzYMYvô
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n]P«Â.[SÂ]f�R^W®XLb&e�Pv_�R^O�bpP>RU¿tKNJLM0KtbpRmb+f�Rm_ÊM0JZb+XÄÃ�e�R^W bpRUV#ü�JLKtbpRUVpÃ�IQPvO+bpRUV�XLW bpRUgNV�KNJLO^[{Â�RmeUKNW4V�P«u Á�M0JLJZuAf0KtV+¿NR^O+b
b+f�R.Á©V�M0XZb+OÇPNÁ PvM�V]R^W0w�R^K^¿NPNV7OUÍ�õ'O#b+f0R.R�ÅSbpR^WkO+XZPvWùPNÁ/KNJLJ3X`W{¿NPvJZ¿NR^w�Á©M0Wke�b+XZPvW0O#XLO�÷�W0XZbpR.KNW0wùV�R^OpbpV�XLe�bpR^w5bpP
ÁÈRUÂ�W�R^XZgvf Æ4PNV&KtbpPv_�OU[�V+R^JLKtb+XL¿NR^JZuAÁÈRUÂ�XLW{bpRUgNV7KNJLO&f0K¼¿NRmbpPaÆ4R]eUKNJLeUM0JLKtbpR^w3[ KNW0w�W�PaeUM�b�Ã�PA�5X`O&W�RUR^w�R^w3Í ú]f�R
PvW�R�Ã.KNW0w b�Â�PtÃ�e�R^W{bpRUVjXLW bpRUgNV�KNJLOAKtV+R¶Á©M0V+b+f�RUVAO+XL_�TkJ`XÄ÷kR^w�ÆSu¯b+f�R¶KtT0TkJ`XLeUKtb+XZPvW	PNÁmKNW�gvM0J`KtVA_�Pv_�R^W{b+Mk_
V�M0JZR^O'bpPùPvW�R�Ã]KNWkwÚb�Â�PtÃ�w0XL_�R^W0O�XZPvW0KNJ/WSM0_�RUV�XLeUKNJ XLW bpRUgNV�Ktb+XZPvWkOU[)V+R^OpT4R^e�b+XZ¿NR^JZuNÍAõ'JLJ XLW{bpRUgNV7Ktb+XZPvWï_�R^O+f0R^O
KtV+RÇb+M0W�R^wabpP.KNe�f0XLRU¿NRÇKNeUeUM0V�KNeUXZR^O/PNÁ0Æ4RUbpbpRUV/b+f0KNW Fn� \'KtV+bpV+RUR=XLWab+f�R=\mKN_�X`JZbpPvW0XLKNWÊXLW bpRUgNV�KNJLO KNW0waÆ�RUbpbpRUV
b+f0KNW FHG í�� X`W¶b+f�RQP¼¿NRUV�J`KtT,XLW bpRUgNV�KNJLOUÍ

��!'?A$»1)$&%'" � !="�$d%'"4(�*#��� ¦s¦A1)!��Ê(�6 *�"4(�!m% �v���&��� §^!]1 ¦A*=1�"4(+*#� <4��2A<0")(�")�>�
"4(�!m%A*#�,¾�(+<�!]1)¾�$»1

ú#f�R]w0R^W0O+XZbru{Ã KNW0w�T4PNbpR^W b+XLKNJ0V+RUTkV+R^OpR^W b+Ktb+XZPvW�KNOdÂ�R^JLJkKNOdb+f�RmJLPSeUKNJkPNV+ÆkXZb+KNJ�ÆqKNO+XLO&O+RUbdM0OpR^w�XLW®Ñ�Odû²i KtV�R
ÂdR^J`J�O+M0XZbpR^wÊbpP>KtT0TqJZu>KÀ¿tKtV�XLKNW b/PNÁqb+f�Rms�O�õ bpP.w�R^O+e�V7XZÆ4R�w0X`OpPNV�w�RUV+R^wÊÆkMkJZY>_�KtbpRUV�X`KNJLOUÍ Ñ�PNV&b+f0X`O�TqM�V+T4PvOpR
ÂdR'R^_�TkJLP¼u�KagNR^W�RUV�KNJLXZo^Ktb+XLPvW®PNÁ)b+f�R6lÇJLKNe+Y�_�KNW�Ã�cdOpbpRUV�JLX`W�gtÃDl�RUV+Y,ò®lÇc�l#ô&_�KtbpV�XÄÅSÃ�s�O4õ>Í�ú#f0X`O/¿NRUV�O+XZPvW�PNÁ
s�O4õ T0V+P¼¿�XLw�R^O@K]O+eUKtbpbpRUV�X`W�g]b+f�RUPNV�uÀX`W._�KtbpV�XÄÅ.W�PNb+Ktb+XLPvW)[«Âmf0XLe�f.TkKtV�KNJLJZR^J`O)b+f�R&M0O�M0KNJvI.I.z#Ã�ÁÈPNV7_aM0J`Ktb+XZPvW)Í
h�W5e�PvW{bpV�KNO+b#bpP®KNJLJ4PNb+f�RUV'O+XL_�TqJZRmbru T4R^O]PNÁ²_�KtbpV7XÄÅ�s�O�õa[�b+f�R lÇcbl&Ã�s�O�õ w�PSR^O#W�PNb]V+R^OpbpV�XLe�b=b+f0RQ¿�KNJLM0R^O
PNÁ4b+f�R]\'KN_�XLJZbpPvW0X`KNWÊ_®KtbpV�XÄÅAR^JZR^_�R^W b+OUÍ/hrbde�Pv_�TkJZRUbpR^JZuAXLW0e�PNV�T�PNV7KtbpR^O/b+f�R=PA��Ã�w0XLKtgNPvW0KNJqw0XLOpPNV�w0RUV/RN��R^e�b+OUÍ
x5PNV�RUP¼¿NRUV^[�b+f�R4lÇc�ldÃ�s�O4õ f0KNO=Æ4RUR^W¶T0V�P¼¿NR^W�bpP®Á©M0JZ÷qJLJqb+f�R>w0XLJ`M�bpRmPNV'O+XLW�gvJLRÀX`_�TkM�V�XLb�u®JLX`_�XZbUÍ
ú#f�R=_�KNXLWAXLW0gNV+R^w0XZR^W b+O KNW0wAKtT0T0V+P¼Å�XL_®Ktb+XZPvW0O/KtV+R=OpYNRUb+e7f�R^w®XLWÊb+f�RÇÁ©PvJLJZP«Â]XLW�g�Í²ú#f�RÇV�KNW0w�Pv_ P�eUeUM�TkKtb+XLPvW
PNÁqb+f0R]JLKtbpb+XLe�R]O�XZbpR^O/XLO»w�R^O�e�V�XZÆ4R^wÊÆ uAKNO+O+XZgvWkXLW�gÀTkOpR^M0w0PÀO+TkXLW0O²bpP.RU¿NRUV+u�O+XLbpRN[ JLKtÆ4R^JZR^wÊÆSuab+f�RmKtbpPv_ OpPNV+b+O^[
Â]f0XLe7fâ_�K^u P�eUeUM�T u b+f�R�O+XLbpR�M0W0w�RUV�e�PvW0O+X`w�RUV�Ktb+XZPvW)Í ú#f�RUu b+KtYNR�¿tKNJLM�R^O F PNV G [Çw�RUT4R^W0w0X`W�g,PvW b+f0R
PSeUeUM0TkKtb+XZPvW�PNÁ b+f�RÊO+XZbpRNÍ�ú#f0XLO=bpV�R^Ktb+_�R^W{bÀXLO�IqR�Å�XZÆqJZRQKNW0w5KNJLJLP¼Â]O=b+f0Raw�R^O+e�V7XZT0b+XZPvW¶PNÁ TkKtV+b+X`KNJ3w0XLOpPNV7w�RUV^Í
ñ�R�KNO+O�M0_�R�Opb+Ktb+XLO+b+XLeUKNJ»XLW0w0RUT�R^Wkw�R^W0e�RÊPNÁdTkO+R^M0w�P�OpTkX`W0O'ÁÈV+Pv_ w0X��4RUV+R^W{b.O�XZbpR^OU[3b+fSM0O.W�RUgvJLR^e�b+XLW�g5O+f0PNV+b
V�KNW�gNR.PNV7w�RUV#RN�4R^e�b+OUÍ
ú#f�R¶_�KNXLW	KNO+O+M0_�Tkb+XZPvW	X`O>b+f�R¶JLXLW0R^KtVÊw�RUT4R^W0w0R^W0e�uÚPNÁmKNJLJdV+R^KNJ�OpTkKNe�R¶Á©MkW0e�b+XZPvW0Ojò�w�R^W0O+XZbruN[»T4PNbpR^W{b+X`KNJ�[
KNW0w�PNV+ÆqXZb+KNJLO7ômPvW�b+f0R�TkOpR^M0w0P�OpTkXLW0O^ÍÊh�W�b+f0X`OÀÂ�K¼uïXZb.XLOQT4PvO+O+XLÆkJZRÊbpP�Â#V�XZbpR�w0P¼Â]Wïw0R^W0O+XZbruN[@T4PNbpR^W{b+X`KNJ�[
\mKN_®XLJZbpPvW0XLKNW3[]KNW0w;þ'V+RUR^W)ÓÎOjÁ�M0W0e�b+XZPvW�KNO¶TkO+R^M0w�P	O+TkXLW�w�RUT4R^W0w�R^W b�V�KNWkw�Pv_ PNÆ�V�R^e�b+OU['Â]f0X`e�f�_�P�w�R^J
KÚOpb+Ktb+XLOpb+XLeUKNJ�R^W0O+R^_>ÆkJLRNÍïÑ�PNV�KÚe�RUV+b+KNXLWâ_�R^_aÆ4RUVÊPNÁ]b+f�R¶R^W0OpR^_aÆkJZRN[»O+K¼u KyTkKtV+b+X`eUM0JLKtV>V�R^KNJLXZo^Ktb+XZPvW PNÁ
KNJLJ»TqOpR^M0w�P5O+TkXLW0OU[@b+f�R^OpRjPNÆ�V�R^e�b+OaÆ4R^e�Pv_�R�W0PvW�V�KNW0w�Pv_ KNW0wïV�RUT0V+R^OpR^W b>b+f�R�Æ4R^f0K^¿�XZPNV>PNÁ=R�Å�KNe�b+JZuïb+fkXLO
_�R^_aÆ�RUV¼Í
ú#f�RaV�KNW0w�Pv_ \mKN_®XLJZbpPvW0XLKNW5KNW0wÚþÀV+RUR^W)ÓÎOÀ_�KtbpV�XÄÅ5KtV�RÊw�R�÷�W�R^w5XLW,KNW5R^WkJLKtV+gNR^wy\mXLJLÆ�RUV�b]OpTkKNe�Rùò�w0M�RabpP
b+f�R�TkO+R^M0w�PïOpTkX`Wâw�RUgNV+RUR^O�PNÁÀÁ©V+RUR^w�Pv_�ô7[ÇÂ]fkXLe�f bpP Kïe�RUV+b+KNXLW R�ÅSbpR^W b�w�R^O�e�V�XZÆ4R^OAb+f�R�bpV�M0R5Opb+Ktb+XLOpb+X`eUKNJ
R^W0OpR^_aÆkJZRNÍ=ú#f�R>R^Ð M0Ktb+XLPvW5PNÁ/_�PNb+XZPvW,Á©PNV]b+f�R�þ'V+RUR^W)ÓÎOmÁ©MkW0e�b+XZPvW�XLO]ÁÈPNV7_aM0J`KtbpR^w5XLWùb+fkXLO]\'XLJZÆ4RUV+b#OpTqKNe�RNÍ
iÀW�RQeUKNW¶Â#V�XLbpR'w�P«Â]Wjb+f�R.O+eUKtbpbpRUV�X`W�g�_�KtbpV�XÄÅjÁÈPNVÇb+f0XLO�R^ÐSM0Ktb+XZPvWùKNW0wjR^W0wkO=M�T�ÂmXZb+f¶K®s�O4õ e�PvW0w0XLb+XZPvW)[
Â]f0XLe7f�w0R�÷qW�R^OÇKNW¶K^¿NRUV�KtgNR^wÚþ'V+RUR^W)ÓÎO=_�KtbpV7XÄÅ®XLWjb+f�R'R^W0JLKtV+gNR^w¶OpTkKNe�RNÍ&hrbÇXLO�T4PvO+O+XZÆkJLR#bpP�O+f�P¼Â>[Sb+fkKtb�b+f0R
_�KtbpV�XÄÅ�R^JLR^_�R^W{b+O�PNÁ3b+fkXLOdK¼¿NRUV�KtgNR^w,þ'V�RUR^W)ÓÎO�Á©M0Wke�b+XZPvW�V+RUTkV+R^OpR^W bdV+R^JLRU¿�KNW bdTqKtV+b+XLKNJLJZu�K¼¿NRUV�KtgNR^wùTkf uSO�XLeUKNJ
Ð MkKNW{b+XZb+XLR^O#JLXZYNRÀgNR^W�RUV�KNJ`XZoUR^wùP�eUeUM�TkKtb+XZPvW�WSM0_aÆ4RUV�OU[�Â]f0X`e�f¶R^W bpRUV]b+f�R.w�R^WkO+XZb�ujR�Å�T0V+R^O+O+XLPvW)Í
h�W�T0V�KNe�b+XLeUKNJ3eUKNJ`eUM0JLKtb+XZPvW0O^[0b+f�RÊs�O4õ e�PvW0w0XZb+XLPvW�XLO=OpPvJZ¿NR^w5Â]XZb+f0X`W�b+f0R>O+XLW�gvJLR.O+XZbpR.KtT0T0V�P^Å�XL_�Ktb+XZPvW¯ò©b+f0R
O+eUKtbpbpRUV�XLW0g5_�KtbpV�XÄÅ�XLOQw�R^e�PvM0TkJZR^w�XLW bpP5O+XLW0gvJZR�O+XZbpR�RU¿NR^W b+OaKNW0wÚb+f0Rjs�O4õ#Ã�e�PvWkw0XZb+XZPvWïX`OQKtT0TkJLXZR^wybpP�b+f0R
O+XLW�gvJLR'O+XLbpR.O+eUKtbpbpRUV�XLW�g�_®KtbpV�XLe�R^O=PvW0JLu�ô7Í»ú#f0RÀO+R^e�PvW0w�O+XL_�TkJLXÄ÷qeUKtb+XLPvW�XLOÇw�PvW0RQÁÈPNV#b+f0R'P�eUeUM�TkKtb+XLPvW�W Mk_AÃ
Æ4RUV�O»R^W bpRUV�XLW�gab+f�Rmw0R^W0O+XZbru�R�ÅST0V�R^O+O+XZPvW)Í²h�bdXLO�KNO+O+M0_�R^w)[{b+f0Ktb�b+f�RmbpV�M�RÊò©V7KNW0w�Pv_�ô/PSeUeUM�TqKtb+XZPvW�WSM0_aÆ4RUV�O
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_�K^uyÆ4RAV+RUTkJLKNe�R^wÚÆSuye�PvWkw0XZb+XZPvW0KNJ²K^¿NRUV7KtgNR^OaÂmXZb+fyPvW0JZu�b+f�R�O�XZbpR^OQXLW0w�R�Å�XLW�gjb+f�R�P�eUeUM�TkKtb+XZPvW�WSM0_aÆ4RUV�O
Æ4R^XLW�gAYNRUT0b#V�KNWkw�Pv_ùÍ/ú#f�RQV+R^O�M0JZb+XLW�gAw�R^W0O�XZb�ujR�ÅSTkV+R^O+O+XZPvWùX`O=KtgvKNXLW�JLXLW0R^KtV�JZu®w�RUT4R^W0wkXLW�gÊPvWùb+f�RQTkOpR^Mkw�P
OpTkXLWkO�KNWkw)[�b+f MkOU[kKNJLJ)XLW0gNV+R^w0XZR^W b+OÇÁÈPNVmK�e�f0KtV�gNR>OpR^JZÁÈÃ�e�PvW0O+XLO+bpR^W{b]eUKNJ`eUM0JLKtb+XZPvWùKtV+Raw�R�÷qW�R^w)Í
ú#f�R.s�O4õ;_�RUb+f�P�w)[�KNO=O+f�PNV+b+JLu�PvM�b+JLXLW�R^w�KtÆ4P¼¿NRN[0f0KNO�Æ4RUR^W¶KtT0TkJLXZR^w®bpPAb+f�R'Ñ0R^õmJ)Opu�OpbpR^_ùÍ»ú]f0XLO&O+uSOpbpR^_
M0W0w�RUV�gNP R^O»O+RU¿NRUV�KNJkOpbpV7M0e�b+M�V�KNJ0KNWkw®_�KtgvW�RUb+X`e=Tkf0KNOpR]bpV�KNW0O+XZb+XLPvW0O/XLW�w�RUT4R^W0w0R^W0e�R=PNÁ)e�PvW0e�R^W{bpV7Ktb+XZPvW�KNWkw
bpR^_�T4RUV�Ktb+M�V+RNÍ/ú#f0RÇXLV+PvWAV�XLe7f�O+XZbpR=PNÁ4b+f�R=Tkf0KNO+R#w0XLKtgNV�KN_ e�PvW0O�XLOpb+O/PNÁ4OpbpV�M0e�b+M0V+R^OU[{w�RUV7XZ¿NR^wAÁÈV�Pv_ b+f�R#Æ)eUe
OpbpV�M0e�b+M0V+RNÍ�õ'JLJ/KtbpPv_�OÊKtV+R�Ktb>Æ4eUe®O+XZbpR^OU[�ÆkM�bQb+f�R�PSeUeUM�TqKtb+XZPvWïXLOQTqKtV+b+XLKNJLJZuyw0XLOpPNV7w�RUV+R^w ò©R�Å�T�RUV7XL_�R^W b+O
T0V+P«¿SXLw0R�RU¿SX`w�R^W0e�R®Á©PNV>TqKtV+b+XLKNJ&JLPvW�g�V�KNW�gNRjPNV�w�RUV�ô7Í�ýmRUT4R^W0wkXLW�gùPvW	b+f�R�KNe�b+M0KNJdP�eUeUM�TkKtb+XZPvW	PvW�R�_®K^u
w�R^O+e�V�XLÆ�Rab+f�RÊV+R^O+M0JZb+X`W�g®OpbpV�Mke�b+M�V+R^O'Æ u,O+M�T4RUV�OpbpV�Mke�b+M�V+R^O#PNÁdb+f�RÊÆ4eUeÊJLKtbpb+XLe�RN[)Âmf�RUV+RaO+Pv_�R�O+M�Æ�Ã�JLKtbpb+X`e�R^O
KtV+R=P�eUeUM�TkXZR^wÊÂ]XZb+fAXZV�PvWaPNV»KNJ`M0_�XLWSM0_�PvW0JZuN[NÂ]f0X`JZR&b+f�R=PNb+f0RUV&O+M�Æ�Ã�J`Ktbpb+XLe�R^O _�K^uÊÆ4R�P�eUeUM�TkXLR^waV7KNW0w�Pv_�JZu
Æ uyXZV+PvW�KNW0w�KNJ`M0_�XLWSM0_ùÍ.ú#f0V+RURAT�PvO�O+XZÆkJZRÊOpbpV�M0e�b+M0V+R^OQKtV+R�b+f�R�õ ] OpbpV�M0e�b+M�V�Rùò�e�Pv_�TkJZRUbpR^JZuyw0XLOpPNV�w0RUV+R^w
Æ)eUe'J`Ktbpb+XLe�R«ô7[�b+f�R�l ] O+bpV�M0e�b+M�V+R�ò�sÇO�sÇJqO+bpV�M0e�b+M�V+RÀÂ]XLb+f�PvW0RÀO�M�Æ�Ã�JLKtbpb+XLe�RÀV�KNWkw�Pv_�JZu�P�eUeUM�TkXZR^w�ô7[�KNWkw�b+f0R
ý.i���OpbpV�Mke�b+M�V+Ryò©Á©PvM�VÊO+M�Æ�Ã�JLKtbpb+X`e�R^OU[ PvW�R®PNVÊb�Â�P,P�eUeUM�TkXLR^wïV�KNW0w0Pv_�JZuN[ w�RUT4R^W0w0XLW�g¶PvW	b+f�R�KNJ`M0_�XLWSM0_
e�PvW0e�R^W bpV�Ktb+XZPvW)ÍËô
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Ñ XZgvM�V+R �,L&ú]f�RUPNV+RUb+XLeUKNJ)Tqf0KNOpR.w0XLKtgNV7KN_�PNÁ²Ñ0R�Ã�õmJ�Í

ñ�R'fkK^¿NRÀXLW{¿NR^O+b+XZgvKtbpR^wjb+f�RmXLW�IqM�R^W0e�R#PNÁ)b+f0R]b�uST4R^O&PNÁ)TqKtV+b+XLKNJkwkXLOpPNV�w�RUV&PvW®b+f�R'_�KtgvW�RUb+XLemKNW0wj_�R^e�f0KNW�Ã
XLeUKNJ T0V+PNT4RUV+b+XLR^OUÍ>Ñ�PNVaRU¿NRUV+uyO+bpV�M0e�b+M�V+RAbru T4R�KNW0wÚe�PvW0e�R^W bpV�Ktb+XZPvW¯ÂdR�PNT0b+X`_�XZoUR^wyb+f�R�JLKtbpb+XLe�R�e�PvWkOpb+KNW{bUÍ
ú#f�R�V+R^O+M0JZb+X`W�gùR^W�RUV+gNuïO+M0V+Á©KNe�R�Â�KNOAe�Pv_aÆkXLW�R^w¯Â]XZb+f	K5O+XL_�TkJZR�_�XÄÅ�XLW�g5R^W{bpV+PNTSu�bpRUV�_ bpP5TkV+P¼¿�XLw�RjKNW
R^Opb+XL_�KtbpR>ÁÈPNV#b+f0R.R^W{b+fkKNJZT uNÍdÑ�V+Pv_�b+fkXLOÇÂdRae�PvW0eUJLM0w�R^wùK�V+PvM�gvfùTkX`e�b+M�V+RÀPNÁ b+f�RQTkf0KNOpR.wkXLKtgNV�KN_�Ktb#b+f0R
XZV+PvW®V�XLe�fjO+XLw0RN[ Ñ XZgvM�V+R6�SÍ/h�W®b+f�RÀÑ�R'e�PvWke�R^W{bpV�Ktb+XLPvW¶V�KNW�gNR ]AG-� Ì �M¢ � b+f0R'ý.i � Tkf0KNOpR'f0KNO&b+f0R'JZP«ÂdR^O+b
R^W{b+fkKNJZT u	Ktb�JZP¼Â��>ÍïõmÆ4P¼¿NRJ� G-� Ñ�RN[&b+f0R¶õ ] Tkf0KNOpRjV+RUTkJLKNe�R^OÊb+f�Rùý.i���Tkf0KNOpRjÂ]f�R^W bpR^_�T4RUV�Ktb+M0V+R
XLW0e�V+R^KNO+R^OU[{Â]fkXLJZRÇÆ4R^JZP¼Â � G-� Ñ�R'e�PvW0e�R^W{bpV7Ktb+XZPvW)[�b+f�R]ý.i��=Tqf0KNOpR#XLO&V+RUTkJLKNe�R^w�ÆSuAb+f�R�l ] Tqf0KNOpRNÍ/õ]Æ4P«¿NRX G-� b+f�R®R^W{b+f0KNJLT u�eUM�V+¿NR�XLOQe�PvW0eUK^¿NRN[/Âmf0XLe�f�X`W0w0XLeUKtbpR^O.w0R�Ã�_�XÄÅ�XLW�gùKNW0wïXLWkOpb+KtÆkXLJLXLb�u�PNÁÇb+f�R®ý.i���KNWkwl ] Tkf0KNOpR^OUÍ FMFHG



c/Å�T4RUV�XL_�R^W b+O3XLW0wkXLeUKtbpR»PvW0JZuÀK]O�_�KNJLJve�PvW0e�R^W bpV�Ktb+XZPvWÊV+RUgvXLPvW>KtV+PvM0Wkw�X G-� Ñ�RN[tÂ]f�RUV+R&Kmý.i��»JLXZYNR&Tkf0KNOpR&X`O
Opb+KtÆkJZRNÍ/ú#fkXLO»e�PvW bpV�KNw0XLe�b+O�PvM�V&÷qW0w0XLW0g'PNÁ3KaOpb+KtÆkJZR'ý.i��=Tkf0KNO+R]R�Å�bpR^W0w0XLW�g>P¼¿NRUV=K>JLKtV�gNRUVde�PvW0e�R^W bpV�Ktb+XZPvW
V�KNW�gNRNÍïñ�RùÆ4R^JLXLRU¿NR�b+f0Ktb�b+f0R�R�Å�T4RUV�XL_�R^W b+KNJLJZu�PNÆkO+RUV+¿NR^w l ] Tqf0KNOpR¶XLOAK,b+f0RUV�_�P�w�uSWkKN_�XLeUKNJLJZu�_�RUb+K�Ã
Opb+KtÆkJZRaTkf0KNOpRN[qV+R^O+M0JLb+XLW�g�Á©V+Pv_ Á©V+RURUo^XLW0g®PNÁ»KtbpPv_ R�Å�e7f0KNW�gNRÊÂ]f�R^W,e�P PvJLX`W�g�w�P«Â]W�b+f0RaO+KN_�TqJZRNÍmiÀW�b+f0R
PNb+f�RUV]f0KNWkw)[�b+f�RQR^W b+f0KNJZTSujw0X ��RUV+R^Wke�R'Æ4RUbrÂdRUR^W l ] Tqf0KNOpRQKNW0w�ý.i � Tkf0KNO+RQÆ�R^e�Pv_�R^O=V�Ktb+f�RUV]O�_�KNJLJ4Á©PNV
e�PvW0e�R^W bpV�Ktb+XZPvW0OmeUJZPvOpR.bpP ]AG-� Ñ�RNÍ
ú#f�RUV+RAKtV+RÊPNb+f�RUV.ÐSM0KNW{b+XLb+XZR^OmO�M�T0T4PNV+b+XLW�g®b+f�RÊO+b+KtÆkXLJLXZbruùPNÁ»b+f�RAý.i � Tqf0KNOpRÊÁÈPvM0Wkw,XLW5PvM�VQeUKNJLeUM0JLKtb+XLPvW)Í
ú#f�RQ÷qV�Opb#V+R^O�M0JZb#e�PvW0e�RUV�WkO#b+f�RaR^Ð M0X`JLXZÆ0V�X`M0_ ¿NPvJLMk_�RaKtbmoURUV+P®bpR^_�T4RUV�Ktb+M0V+RNÍ=ü�b+KtV+b+XLW�g�Á©V+Pv_ TkM�V+R.XZV�PvW)[
b+f�RaJ`Ktbpb+XLe�R>¿NPvJLMk_�R>XLOmJLXLW�R^KtV�JLu�XLW0e�V�R^KNO+XLW�g�Â]XLb+f�b+f�R>KNJ`M0_�XLWSM0_�e�PvW0e�R^W bpV�Ktb+XZPvW)Ímõ]V+PvMkW0w X G-� Ñ�R>b+f0R
¿NPvJLM0_�RaOpb+K^u�Om_�PNV+R.PNVmJLR^O+O#e�PvW0Opb+KNW b'Â]f0XLJZRÀÁ©PNV]Opb+XLJ`J)JZP¼Â�RUV'Ñ0Rae�PvW0e�R^W bpV�Ktb+XZPvW0Omb+f�R.¿NPvJ`M0_�R>XLO#Á©M�V�b+f�RUV
XLW0e�V+R^KNO�XLW�g�ÍAú#f0XLO'Æ4R^f0K^¿�XZPNV.XLOÀR�Å�KNe�b+JZuyV+RUT0V+P�w0M0e�R^w�X`W,b+f0R�OpTkXLWyT4PvJLKtV�XZoUR^wÚý.i��ATkfkKNOpR�eUKNJLeUM0JLKtb+XZPvWkOUÍ
ú#f�R�V+R^KNO+PvWïÁ©PNV>b+f0XLO'÷�W0w0XLW�gùXLO>K�_�KtgvW�RUbpPtÃ�OpbpV7XLe�b+XZ¿NR®RN�4R^e�bUÍjh�W�b+f0R®O+KN_�R�V�RUgvXZPvWïÂ]f0RUV+R�b+f�R®JLKtbpb+X`e�R
e�PvW0Opb+KNW b»XLO Opb+K^u�XLW�g.e�PvWkOpb+KNW{b/b+f0RÇ_®KtgvW�RUb+XLe=_�Pv_�R^W b/OpbpV+PvW�gvJLuaw�R^e�V+R^KNO+R^O/Â]XZb+fÊXLW0e�V+R^KNO�XLW�gÀõmJ�e�PvW bpR^W{bUÍ
ñ�R.f0K^¿NRÀÁ©PvM0W0wjb�Â�P�_�XLWkXL_�K.XLW�b+f�RÀbpPNb+KNJ4R^W�RUV+gNu�¿NRUV�O+M0O�b+f�RQ_�KtgvW0RUb+XLeÀ_�Pv_�R^W bUÍ&ý'RUT�R^Wkw0XLW�gaPvW�b+f0R
JLKtbpb+XLe�R¶e�PvW0Opb+KNW bU[/PvW�RjPNÁ=b+f�R�brÂdP�_�X`W0XL_�KùXLOaOpb+KtÆkJZRNÍ,ú#f0XLOae�PvM0JLwïTkV+P¼¿�XLw�RjK5O+XL_�TkJZR®_�R^e7f0KNW0XLO�_BPNÁ
_�KtgvW�RUbpPtÃ�OpbpV7XLe�b+XZPvW)Íïõ'OAK�÷qWkKNJdW�PNbpRN[&b+f�R3l ] Tkf0KNOpR¶O+f�P«Â]OAO+XL_�X`JLKtV>Æ4R^f0K¼¿SXZPNV¼[²ÆqM�bab+f0Rjý.i � Ã�Tkf0KNO+R
_�KtgvW�RUb+XZo^Ktb+XLPvW�KNW0w�¿NPvJLM0_�R#¿NRUV�O+M0O�e�PvW0e�R^W bpV�Ktb+XZPvW¶eUM�V+¿NR^O�KtV+RmV+R^OpR^_aÆkJLXLW�gQb+f0R]R�Å�T�RUV7XL_�R^W b+KNJ�÷qW0wkXLW�gvO
_�PNV+R>eUJLPvOpR^JZuNÍ

�Ú�������\�
ñ�Rùf0K^¿NRùXL_�TqJZR^_�R^W bpR^wïb+f�R¶û²ü�ý]õÀÿ���KtT0TkV+P^Å�XL_�Ktb+XZPvW	Á©PNVÊe�Pv_�TqM�b+XLW�g,b+f�R�R^JLR^e�bpV+PvW0XLe�OpbpV�M0e�b+M�V�R®PNÁ
e�Pv_�T4PvM0W0w0O�Â]XZb+faOpbpV+PvW�gQe�PNV+V�R^JLKtb+XZPvW0OU[NO+Mke�fAKNO bpV�KNW0O+XLb+XZPvW>_�RUb+KNJ�P¼Å�X`w�R^OUÍ²hrb XLO�ÂdR^JLJSY�W�P¼ÂmW>b+f0Ktb/û ü�ý#õ
PNÁÈbpR^W¯Á©KNX`JLOQbpP5w�R^O�e�V�XZÆ4R�b+f�R�bpV�KNWkOpT4PNV+b.KNW0wï_�KtgvW0RUb+XLe�T0V+PNT4RUV+b+XLR^OQPNÁ=O+M0e�f¯e�Pv_�T4PvM0W0w0OUÍ�ú#f�R�V+R^KNOpPvW
ÁÈPNV'b+f0XLO#Á©KNXLJ`M�V+R.XLO]T0V�XL_�KtV7XLJZu�KNW,XLW0O+M�U�eUXZR^W b#w�R^O+e�V�XZTkb+XZPvWùPNÁ/b+f�RaPvW�Ã�O+XZbpR�s�PvM0JZPv_aÆ,e�PNV+V�R^JLKtb+XZPvW�PNÁ/b+f0R>NÃ�R^JZR^e�bpV�PvW0OUÍdû ü�ý#õQÿ���TkV+P¼¿NR^O]bpP�gvXZ¿NR.Æ4RUbpbpRUV#V+R^O�M0JZb+O#XLWù_®KNW{u¶eUKNOpR^OUÍ
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Ñ XZgvM�V+Rg��L/õ'W{b+XLÁÈRUV+V�Pv_�KtgvW�RUb+XLe#MkW0XZb»e�R^JLJ�PNÁ@sÇK{s=Mqi ] Í/n]PNbpRmb+f0Ktb&b+f�Rme�R^JLJkXLO»V+PNb+KtbpR^w®ÆSu�� ! �aKtÆ4PvM�b»b+f0R�#Ã�K�Å�XLO'Â]XLb+f,V�R^OpT4R^e�b'bpPùb+f0R�Opb+KNW0w0KtV�wïsÇM�i ] TkJ`KNÐ M�RUbpbU[3O+Pùb+f0KtbÀb+f�R�> ,�� e�PNT0T4RUVQPNV+ÆqXZb+KNJ XLOÀXLW{¿NPvJL¿NR^w
XLWj��Ã�Æ4PvW0w0XLW0gÊÂmXZb+fùXLW�Ã�TkJ`KNW�R�[kÃ�PNV+ÆkXZb+KNJLOÇPNÁ b+f�R.W0R^XZgvf{Æ4PNV�X`W�gAP^Å�u gNR^W,KtbpPv_�OUÍ

FMFMF



ú#f�RyXL_�TkJZR^_�R^W{bpR^w ¿NRUV�O+XZPvW PNÁ>û²ü�ý]õÀÿ��BXLO�V+PNb+Ktb+XZPvWkKNJLJZuâXLW ¿�KtV�X`KNW{bjKNW0w fkKNO®Á©RUÂ8Á©V+RUR,TkKtV�KN_�RUbpRUV�O
ò�ü�JLKtbpRUV�XLW bpRUgNV�KNJLO�ô7Í	h�W b+f�Rùe�PvW0O+XLw0RUV+R^w w�Ã�Opu�OpbpR^_�OU[dÂdRùV+R^O+bpV�XLe�bAb+f�R�WSM0_>Æ4RUVAPNÁ]TqKtV�KN_�RUbpRUV�O�bpP�b+f0R
s�PvM0JZPv_aÆº��KNW0w¯R�Å�e7f0KNW�gNR&  XLW bpRUV�KNe�b+XZPvW e�PvW0Opb+KNW b+OUÍ,l'W0w�RUV>÷0Å�R^w¯e�f0PvXLe�R�PNÁ=b+f0R®TkKtV�KN_�RUbpRUV�OaKNWkw
ÂdR^J`JÄÃ�w�R�÷qW�R^w&>NÃ�PNV+ÆqXZb+KNJLO'b+f�RAû²ü�ý#õQÿ�� gNV+PvMkW0w�Ã�Opb+KtbpRAR^W�RUV+gNu,XLOmKjÁ�M0W0e�b+XZPvWkKNJ3PNÁdO+TkXLW�Ã�w�R^WkO+XZb�uN[qÂ]f0XLe7f
TkM�b+OÀK¶V�XZgNPNV�PvM0O'gNV+PvM0W0wÚÁ©PNV.M0O+XLW0g�XZbQXLWyb+f�R�Á©V�KN_�RUÂ�PNV+Y5PNÁ�ýÀÑ²ú.Í3ú#f�R�e�f�PvO+R^W�ÁÈPNV7_9PNÁ&b+f�R�w�PvM0ÆkJZR�Ã
e�PvM0W b+XLW�g®bpRUV7_�R^W0O+M0V+R^O#b+f0Ktbmb+f�R>Á�M0W0e�b+XLPvW0KNJ)V+R^w0Mke�R^O]bpP�b+f0Ktb]PNÁ»û ü�ý#õ XLW5b+f�RaJLX`_�XZb+XLW�gAeUKNOpR^O'PNÁ/Á�M0JLJ
PNV#oURUV+P�PSeUeUM�TqKtb+XZPvWùPNÁ²b+f�R.V+R^JZRU¿tKNW b#O+f�R^JLJ�Í
õmOdKNW®R�Å�KN_�TkJLRN[{V+R^O+MkJZb+O/Á©PNV&b+f�R'e�Pv_�T4PvM0W0w�sÇK{s=Mqi ] KtV+R]TkV+R^OpR^W bpR^w)Í/ú#f0XLO»e�Pv_�T�PvMkW0w�w�PSR^O&W�PNbdR�Å�X`Opb
XLWÚW0Ktb+M�V+RAXLWyb+f�RATkM�V�RaÁ©PNV�_ ÆkM�bÀeUKNWÚÆ4RAO+b+KtÆkXLJLXZoUR^w,ÆSu5O+M�ÆkO+b+XZb+M�b+XLW�gjKtÆ4PvM�b F � � PNÁÇsÇKjÆSuÚüSV^Í.ú]f�R
XLw�R^KNJLXLoUR^w5e�V+u�Opb+KNJ»sÇK{sÇMqi ] f0KNOÀO+XL_�TqJZRQbpRUbpV�KtgNPvW0KNJ/OpbpV7M0e�b+M�V+RAKNW0wyXLOm_®KNw�RÊM0T,PNÁ�s=Mqi ] TkJ`KNW�R^O]OpRUT0ÃKtV�KtbpR^w�ÆSu¶s=K�JLK^uNRUV�O^Í&ú#f�RÀR^JZR^_�R^W b+KtV+uùe�R^JLJ4PNÁ»sÇK{sÇMqi ] Â]XLb+fùe�f�R^O+O+Æ�PvKtV7w�Ã�PNV�w�RUV+R^wùKNW b+XZÁ©RUV+Pv_�KtgvW�RUb+X`e
KtV+V�KNW�gNR^_�R^W{bÀXLO#O+f0P¼Â]WyXLW�Ñ XZg�Í8��Í#ú#f�R>JLKtbpb+X`e�Rae�PvW0Opb+KNW b+O�¡>Ã ] × �²¢£¢õ KNW0w&¤WÃ � × Y G ¢õ ÂdRUV+RÊM0OpR^w,XLW
b+f�R>eUKNJLeUMkJLKtb+XZPvW0OUÍ
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Ñ XZgvM�V+R ] L®ý'R^W0O+XZbru¯PNÁ]O+b+KtbpR^OAPNÁ]KNW{b+XLÁÈRUV+V�Pv_�KtgvW�RUb+XLe�sÇK{sÇM�i ] T0V+P.VpR^e�bpR^w PvW�>NÃ�PNV+ÆqXZb+KNJLOaPNÁmKye�PNT0T4RUV
KtbpPv_ùÍ&ú#f0R'_�K�VpPNV�XZbru®KNW0w¶_�XLW0PNV�XZb�u�O+TkXLWje�f0KNW0W0R^JLOdKtV�RÀw0V�K^Â]W¶KtÆ4P¼¿NRQKNW0wjÆ4R^JZP«Â�b+f0R°¯5Ã�K�Å�XLO^[�V+R^OpT4R^e�Ã
b+XZ¿NR^JZuNÍ&cd_�TkXZV7XLeUKNJk¿tKNJLM�R^O���Ã�� × F RH� KNWkw± ;Ã G RH� KtV+R>M0OpR^w3Í

û²ü�ý]õ T0V�R^w0XLe�b+O¶b+f�Rïe�Pv_�T4PvM0Wkw bpPâÆ4R�KâTkKtV7KN_�KtgvW�RUb+XLe�_�RUb+KNJ�['b+f0PvM�gvf XZb+O¶R�Å�XLOpb+XLW�gâe�PvM0W bpRUV+TkKtV�b
sÇK² ´³ µ � üSV� ´³ K � sÇMqi ] XLO�KNWjKNW b+XZÁ©RUV+V+Pv_�KtgvW0RUbdÂ]XLb+f®JLKtV+gNRÀXLW0O�M0JLKtb+XLW�gQgvKtT@[Sb+f0R'XLW�IqM�R^W0e�R#PNÁ)b+f0RQüSVÇO+M�ÆqOpb+XÄÃ
b+M�b+XZPvW�X`_�TkM�V�XLb�u�PvWùb+f0R.R^JZR^e�bpV+PvW0X`eQOpbpV�M0e�b+M�V�RQÆ�R^X`W�g�W�RUgvJLXZgvXZÆqJZRNÍ
ú#f�R#XL_�TkJZR^_�R^W bpR^w�û²ü�ý]õÀÿ���¿NRUV�O+XLPvW�uSXLR^JLw0O b+f�R]e�PNV�V+R^e�b&XLW0O�M0JLKtb+XLW�g'gNV+PvM0Wkw�Opb+KtbpRNÍ»ú#f�R]¿�KNJLM0R^O PNÁ�b+f0R
_�KtgvW�RUb+XLe]OpTkXLW�_�Pv_�R^W{bU[ G ÍåX FR�·¶ T4RUV�sÇM®KtbpPv_ù[SKNWkw�b+f�R#Â]X`w�b+fAPNÁ4b+f�R#gvKtT3[ F × �M�aRH�Ê[{KtV+R'eUJZPvOpR#bpP.b+f0RFMF Y



R�ÅST4RUV�X`_�R^W{b+KNJq¿tKNJLM�R^OÀò©bpPNb+KNJ)_�Pv_�R^W b G Í ]�F��·¶ T4RUV=sÇMjKtbpPv_�KNW0w�gvKtTùÂ]XLw�b+f F × ] RH�Qô7Í�ú#f�RÀe�Pv_�TkM0bpR^w
w�R^W0O+XLb�u5PNÁ=Opb+KtbpR^O>T0V+P.VpR^e�bpR^wïPvW¸>5PNV+ÆkXZb+KNJ`OÀPNÁ�K�e�PNTkT�RUV.KtbpPv_ XLOQO+f�P«Â]WïXLW�Ñ XZg�Í ] Í¶iÀW�R�W�PNbpR^O.b+fkKtb
PvW�R¹> ,�� Ã�PNV+ÆkXLb+KNJ#òº> , % í � % X`W�Opb+KNW0w0KtV�w¯W�PNb+Ktb+XZPvWqô.XLO.M0W�P�eUeUM�TkXLR^wyKNWkw¯OpTkJ`XZbÀPA� b+f0R�V+R^OpbÊs=M�Ã��">¼»NimÃ�Y½[
e�Pv_�TkJZR�Å4Í

¾ $&�+*�")(À¿a(�<0")(+-ÂÁ $»1)<4(+!'%A<

Ã5© ¹�°¥ª�©$¸Ä��©$·
¿d·$´)°�¿8¬p«"´�³7Å
³D¼�´�³Dª±Ã�D>¨�¯
iÀM�V&KNX`_ XLO»bpPaOpPvJZ¿NR]b+f0R]IQPvf0W�Ã�ü�f0KN_AÃ�ýÀXZV�KNeÇR^ÐSM0Ktb+XZPvW�XLW�JZP�eUKNJkOpTqXLW�w�R^W0O+XLb�uAKtT0T0V+P¼Å�XL_®Ktb+XZPvW5ò�û²ü�ý#õÀô7[ëà ê ÆL: ì5ÃÈÇ Ì W�¤´ÉËÊ�ÿ�ÌH¤ ] ÿ < ð7= ÿ9ÌËÍÏÎ�Ð ð7=ÒÑ ê ÆL: ì
Ã�ã ê ÆL: ì�Ü òzYM�vô
Â]XZb+fyb+f�R�ÓmsdÃ�÷qR^JLwÕÔ @ Ð ðÖ= ë× bpV+R^KtbpR^w	XLWÚKùe�PvJLJLXLW�R^KtVQKtT0TkV+P^Å�XL_�Ktb+XZPvWÚKNW0w�KNJ`XZgvW�R^wÚKNJZPvW�g¶b+f�R5ò�KtV+ÆqXÄÃ
bpV�KtV+u0ô ë× Ã�K�Å�XLOU[ Ð ð7= ò × ô
Ã FYjØ < Õ, ð P : ÜÐÞ R~Ì < í, ð P : ÜÐÞ RBÙ × òzY.� ô
õmOaM0O+M0KNJ�[3b+f�R®RN�4R^e�b+XZ¿NR¶e�V+u�Opb+KNJ»T4PNbpR^W b+XLKNJ�[ < ð7= [�XLWïR^Ð M0Ktb+XLPvW òzYM�vô>e�PvW{b+KNXLWkO.b+f�Rj\mKtV+bpV�RUR®T4PNbpR^W{b+X`KNJ�[
b+f�R.R�Å�bpRUV�W0KNJ)T4PNbpR^W b+XLKNJ < KNW0wùb+f�R>R�Å�e7f0KNW�gNR>KNW0w5e�PNV+V+R^JLKtb+XZPvW�T�PNbpR^W b+XLKNJ <v, ð [

< ð7= ò × ô
Ã 8 : ò × é ôê ×�Ì¯× é ê > � � é�Ì Æ È
É � Éê ×�Ì&ÍÎÌ¯Ý�ê ÿ FY Ø < Õ, ð P : ÜÐÞ R ÿ < í, ð P : ÜÐÞ RBÙ × òzY ] ô
Ñ0M�V+b+f0RUV^[H¤�w�R^W�PNbpR^O>b+f�R�¿NR^JZP�eUXZb�uÚPNÁÇJLXZgvf bU[@KNW0w¸Éd[HÌ KNW0w
Í Î KtV+R�b+f0R�M0O+M0KNJ��jÚ;�5ýÀXZV�KNe�KNW0w&O²KNMkJLX
_�KtbpV�XLe�R^O^Í=h�W,e�PvW{bpV�KNO+bmbpP¶_�PvOpbmPNb+f�RUVmV�R^JLKtb+XZ¿�XLOpb+XLeQÆqKNW0w�OpbpV�Mke�b+M�V+Ra_�RUb+f�PSwkO#Â�RaOpPvJZ¿NRaR^Ð MkKtb+XZPvW òzYM�vô
XLW5K®ÁÈPvM0Vme�Pv_�T4PvW�R^W b]Á©PNV�_�KNJLX`O+_ù[0b+fSM0O]K¼¿NPvXLw0XLW0g®Á�M�V+b+f�RUV]KtTkT0V+P^Å�XL_�Ktb+XLPvW0O]JLXLYNR.b+f�RaO+R^e�PvW0w5¿tKtV�XLKtb+XLPvW
bpV+R^Ktb+_�R^W bUÍ
ú#f�R�O+e7f�R^_�R�T0V�R^OpR^W{bpR^w¯f�RUV+R�XLOQK¶V+R^J`Ktb+XZ¿SX`Opb+XLeaR�ÅSbpR^W0O�XZPvW�PNÁ�b+f�R�W�PvW�V+R^J`Ktb+XZ¿SX`Opb+XLeÊÑZOdû²i O�e�f�R^_�R�w0R�Ã
O+e�V�XZÆ4R^wùXLWyüSR^e�b+XZPvW¥Y�KNW0w5X`O#ÆkM0X`JZbÇPvW�b+f�RÊO+KN_�RaWSM0_�RUV7XLeUKNJ4gNV+PvM0W0wkOU[0b+fSM0O#R^W0KtÆqJLXLW�g�M0O]bpP�Opb+Mkw�u�b+f0R
XLW�IqM0R^W0e�R>PNÁ»V�R^JLKtb+XZ¿�XLOpb+XLe>RN��R^e�b+OQÂmXZb+f0XLWùPvW0RAKNWkw,b+f0RÊO+KN_�RAfkXZgvf0JZuùKNeUeUM�V�KtbpR�O�e�f�R^_�RNÍaú@P¶OpbpV+R^O+OÀb+fkXLO
PNT0T4PNV+b+M0W0XLb�uN[vÂ�Rm_�R^W b+XZPvW®b+f0Ktb&b+f�R]bpPNb+KNJkR^W�RUV�gvXZR^O»PNÆ0b+KNX`W�R^w�ÆSuAb+f�R]W�PvW®V+R^JLKtb+XZ¿�XLOpb+XLe=Ñ�Odû²i e�P�w�R]KNWkw
Æ u�b+f0Rmz]Ñ�Odû²i e�PSw�R'XLW®KÊÐSM0KNO+XkW0PvW�V+R^JLKtb+XL¿SXLO+b+XLe#_�P�w�RÊòº¤jÃ FHG � ô/KtgNV+RURÀÂ]XZb+fkXLW�OpPv_�R � \mKtV�bpV+RURmRU¿NR^W
ÁÈPNV»f0R^K^¿SuaR^JZR^_�R^W{b+O/JLXLYNR�õ'M)[NÂ]XZb+fÊb+f�R=_�KNX`WÊw0RU¿SXLKtb+XLPvW0O OpbpR^_�_�XLW0gmÁ©V+Pv_ b+f�R F/Û R^JLR^e�bpV+PvW0OUÍ/ú#f�RÇO+eUKNJLKtV
V+R^JLKtb+XZ¿�XLOpb+X`e'X`_�TkJZR^_�R^W b+Ktb+XZPvWïò�ü�zmÑ�O&û²i>ô�XLOÇÆ0V�XZRNIqu�w�R^O+e�V7XZÆ4R^wjX`W¶b+f�R>OpR^e�PvW0w�TkKtV+b=PNÁ b+f0XLO=OpR^e�b+XLPvW)Í
ú#f�R.O+KN_�R.YSX`W0wjPNÁ KNWkO+Ktbpo.Á©PNV#b+f�R lÇJZP�e�f�O+b+KtbpR^OmKNO#X`W¶b+f�R>W�PvWùV�R^JLKtb+XZ¿�XLOpb+XLem¿NRUV�O+XZPvW5XLO#M0OpR^w3[ê ÆL: ì5Ã ÆÈ�É�Ü FÄ Å Ï Ü|É*Ñ Á'Â ê Í�ÝÞÝ ì�ÒHÓ Á²Ô È�Õ�É�Ö Ü òzYM¢vô
ÆkM�bÇW�P¼Â;X`W®bpRUV�_®OÇPNÁ�JZP�eUKNJLXZoUR^wjÁ©PvM�VpÃ�OpTkX`W�PNV�O ê ÍjÝ�Ý ì7Ídú#f�RQJLKtÆ4R^J Ý Ã ò�ÛdÜ�ß7Ü � ô�w�R^W�PNbpR^O=K�e�Pv_�TkJLRUbpRÀO+RUb
PNÁ»KtbpPv_�XLeÊÐ MkKNW{b+M0_8W Mk_>Æ4RUV�O#X`W�V+R^JLKtb+XL¿SXLO+b+XLeQW�PNb+Ktb+XZPvW)Ímú#f�R>e7f�PvOpR^WyKNW0O+KtbpoAXLW0eUJLM0w0R^O=PvW0JZu¶R^JZR^e�bpV+PvW�Ã
JLXZYNRùOpTkX`W�PNV�OaÂ]XZb+f b+f�RùV�Ktb+XZPÚÆ4RUb�Â�RUR^W JLKtV�gNR�KNW0w O+_�KNJLJÇe�Pv_�T4PvW�R^W b+O�w�RUbpRUV�_®XLW�R^w XLW b+f�R¶T0V+R^e�R^w0X`W�g
OpPvJLM�b+XLPvW�PNÁ3KtbpPv_�XLe�Ã�JLXLYNR]T0V+PNÆqJZR^_�OUÍ ú#f0XLO»R^W0O+M�V+R^O'ò�XÈô _�X`W0XL_ÊM0_ O+XZoURmPNÁ)b+f�Rm_�KtbpV7XÄÅ�[SW0KN_�R^JZuAbrÂ]XLe�R]b+f0R
O+XZoURÊPNÁ»b+f�R�W�PvW,V+R^JLKtb+XZ¿�XLOpb+X`e.T0V+PNÆqJZR^_8KNWkw ò�XLX©ô=KjV+R^OpbpV�X`e�b+XZPvW5PNÁdb+f�RAOpPvJLM�b+XZPvWkO]bpP¶b+f�RÊR^JZR^e�bpV+PvWÚOpR^e�bpPNV
PNÁ b+f�R.\mX`JZÆ4RUV+b�O+TkKNe�RNÍ

FMF �



Ñ�PNV=PvM�VÇ_�XLW0X`_aM0_ ÆkKNO+XLO�O+e7f�R^_�RN[�b+f�R'PNT0b+XL_ÊM0_ e�f�PvXLe�RÀPNÁ3b+f0R'JZP�eUKNJqÆkKNO+XLO�Opb+KtbpR^O ê ÍjÝ�Ý ìdXLO�e�V�M0eUXLKNJqÁ©PNV
f0XZgvf0JLu¶KNeUeUM0V�KtbpR�KNW0w5RNUjeUXZR^W{bÀeUKNJLeUM0J`Ktb+XZPvW0OUÍmh�WyKNW0KNJZPNgNu,bpP�b+f�RAW�PvW,V+R^JLKtb+XZ¿�XLOpb+X`e.Ñ�O&û²i�O+e7f�R^_�RN[4Â�R
w�R�÷qW�RQb+f0R.JZPSeUKNJ3ÆkKNO+XLO=Opb+KtbpR^O'KNO#OpPvJ`M�b+XZPvW0OÇPNÁ/K�O+XLW0gvJZRÀTkKtV+b+XLeUJZR.ýÀXZV7KNeÀR^Ð M0Ktb+XLPvWÇ Ì W�¤1É*Ê ÿ9ÌH¤ ] ÿ9	�à�áÉ�Ü ÿ
Ì*ÍÏÎ�Ð)à�áÉ�Ü Ñ Ë É�Ü Ã;â Ë É�Ü òzã É�Ü ÿ�¤ ] ô òzY�XNô
XLWùK�OpTqf�RUV�XLeUKNJ�[�PNV+ÆqXZb+KNJ)w�RUT4R^W0w�R^W bÇT�PNbpR^W b+XLKNJ

	¼àÒáÉ�Ü ò ê ×WÌ¯Ý�ê ô
Ãb	�àÒáÉ ò ê ×WÌ¯Ý,ê ô3ÿ <mã 2Àä´åæ w Ã F�ç� 8 > e < ð7= ò ×�Ì¯Ý ô3ÿ ñ Ü ô F ÿ9ÌY ò ê ×�Ì¯Ý�ê�  Ñ æ w õ � òzYM�vô
Â]f0XLe7f5XLO]b+f�RaO�M0_�PNÁ/b+f�RÊOpTkf�RUV7XLeUKNJLJZu¶K^¿NRUV�KtgNR^w�e�V�uSOpb+KNJ�T4PNbpR^W{b+X`KNJ�[�	 àÒáÉ [4KNW0w5KNWyKNw0w0XZb+XLPvW0KNJ3e�PvW�÷qWkXLW�g
T4PNbpR^W{b+XLKNJ]bpRUV�_ b+fkKtb�XLO®PvW0JZu KtT0TkJLXZR^w bpP	¿�KNJLR^W0e�R,Opb+KtbpR^O�ò�w�R^W0PNbpR^w ÆSu b+f�R5Opu�_>Æ4PvJLX`e¶Â#V�XZb+XLW0g&ñ Ü ô ô7Í
Ñ0M�V+b+f0RUV^[�b+f�R>OpTqf�RUV�XLeUKNJLJLu®K^¿NRUV�KtgNR^wye�V+u�Opb+KNJ(ÓmsdÃ�÷qR^JLw�XLO=XLWkeUJLM0w�R^w)[Ð)à�ápò ê ×WÌ¯Ý,ê ô
Ã F�ç� 8 > e Ð ð7= ò ×WÌ¯Ý ô × òzYM�vô
Ñ�PNV'b+f�RaOpPvJ`M�b+XZPvW�PNÁ R^ÐSM0Ktb+XZPvW òzY�XNô=Â�RaW0RUgvJZR^e�bmb+f0R>_�KtgvW�RUb+XLeÊe�PvM�TkJ`XLW�g�bpRUV�_�O]PNÁ/PNV�w�RUV U ò F ! ¤ ] ô4P FMFHR
KNW0wùb+KtYNRÊKNW�KNW0O+Ktbpo

Ë æ�è�é ò × ô
Ã÷ò p æ�è�è�é ò � ô�ê è/é ò ë� ôW�P æ�è�è�é ò � ô�ê í è�é ò ë� ô õ ÿ¶ò p æ�è�ëè�é ò � ô�ê ëè�é ò ë� ôW�P æ�è�ëè1é ò � ô�ê í ëè1é ò ë� ô õ òz� G ô
Â]XZb+f

ùßkÃ Ì ß Ì�F KNW0wùOpTqf�RUV�XLeUKNJ)OpTqXLW�PNV�O

ê è/é ò ë� ô5Ã ûþ ¤ è/é/ì�í wyî é í n% ò ë� ô¤ è/é/ï�í wyî é Õ n% ò ë� ô ÿ� òz� F ô
Â]f�RUV+RAb+f�R í wOx KtV+R�e�Pv_�TkJZR�Å�OpTkf�RUV�X`eUKNJ²fkKtV�_�PvW0XLeUOÀKNW0wÚb+f0R�¤ è/éÞð KtV�RjsÇJZRUÆkO�e�f�Ã�þ'PNV7w0KNWÚe�P RNU�eUXLR^W{b+OUÍ
ú#f0XLOÀKNW0O�Ktbpo�gvXZ¿NR^OQV�X`OpRAbpP5KùOpRUb.PNÁ�ÁÈPvM0V.e�PvM�TkJZR^w�w0X ��RUV+R^W b+XLKNJ²R^ÐSM0Ktb+XZPvW0OU[@R�Å�e�RUT0b>ÁÈPNV.b+f0R�eUKNOpR ê �bê ÃÝ è ÿ K] Í&h�Wùb+f0R.eUKNOpR>PNÁ K�W�PvW�_®KtgvW�RUb+XLeQeUKNJLeUM0J`Ktb+XZPvW)[�b+f�R>KNWkO+Ktbpo�òz� G ôÇV�R^w0M0e�R^O=bpP

Ë æ�è�é ò × ô
Ã÷ò p æ½è ò � ô�ê è�é ò ë� ôW�P æ�è ò � ô�ê í è�é ò ë� ô õ òz�MYvô
gvXZ¿�XLW�g V�XLOpRÚbpP brÂdP e�PvM0TkJZR^w�R^Ð MkKtb+XZPvW0OUÍ�Ñ�PNV�Æ4PNb+f�bru T4R^OùPNÁaR^Ð M0Ktb+XLPvW0OU[QKâW Mk_>Æ4RUV¶PNÁÊWSM0_�RUV7XLeUKNJ
Opb+KNW0w0KtV7w;_�RUb+f�P�w0O¶R�Å�XLOpbU[.O+M0e7f;KNO5zmM0W�gNR�Ã�I.M0bpb+K PNV,_ÊM0JZb+XQOpbpRUT _�RUb+f�PSwkOUÍ�ñ�R¯M0O+R¯K T0V+R^w0X`e�bpPNV
e�PNV+V+R^e�bpPNVÀ_�RUb+f�P�w¶PNÁ/õmw0KN_®O�ÃDlÇKNO+f�Á©PNV�w�Ã�x,PvM0JZbpPvWùbru T4RNÍ
ú#f�R�WSM0_�RUV�X`eUKNJÇRN��PNV+b®PNÁ'KïJLPSeUKNJÄÃ�ÆqKNO+XLOA_�RUb+f�P�w XLO�w�RUbpRUV7_�XLW�R^w ÆSu	b+f0R5O+XZoURùPNÁ'b+f�R5_�KtbpV7XÄÅ	PvWâb+f0R
PvW�Rùf0KNW0w)[»KNWkw¯ÆSu¯b+f�RùWSM0_aÆ�RUVÊPNÁm_ÊM0JZb+X�e�R^W bpRUV�XLW{bpRUgNV7KNJLOÊPvW b+f�R�PNb+f0RUV�f0KNW0w)ÍÚñ�R�f0K¼¿NR�KNJZV+R^KNw�u
w0XLO+eUMkO+OpR^w b+f�Rù_�KtbpV�XÄÅ O+XZoURN[dÆ�R^X`W�g,brÂ]XLe�R�KNO�JLKtV�gNR�KNO�XLW b+f�RùW�PvW V+R^JLKtb+XL¿SXLO+b+XLe�KtTkT0V+P^Å�XL_�Ktb+XLPvW)Í	Ñ�PNV
O+_�KNJLJÀR^JLR^_�R^W{b+KtV�u�e�R^JLJ`OùKNW0w;_�P�w�RUV�KtbpRïWSM0_aÆ�RUV7O¶PNÁ Æ T4PvXLW b+OU[Àf�P¼Â�RU¿NRUV^[Qb+f�RïWSM0_�RUV�X`eUKNJÀRN��PNV+b�X`O
T0V�XL_®KtV�XLJZu.w�RUbpRUV7_�XLW�R^w�ÆSuÊb+f�R]_ÊM0JZb+X�e�R^W bpRUV�XLW bpRUgNV�KNJLO^Í»þQXZ¿NR^W�K.e�RUV+b+KNX`W�gNRUPv_�RUbpV+uN[�XZb&w0RUT�R^Wkw0O _�KNXLW0JZu
PvWùb+f�R.WSM0_aÆ�RUV=PNÁ w0X��4RUV+R^W b=V�KNw0XLKNJ�Á�M0W0e�b+XZPvWkOÇÂdR.f0K¼¿NR>bpP®e�PvWkO+XLw�RUV^Í&s�PvWkO+XLw�RUV=Ktb=÷kV7Opb=W�PvW�_�KtgvW�RUb+X`e
eUKNJLeUM0JLKtb+XLPvW0OUÍ@\mRUV+RN[tÂdRdf0K^¿NR»V�PvM�gvf0JZu'b�Â]X`e�R/b+f�R&WSM0_>Æ4RUV)PNÁ�V�KNw0X`KNJtÁ©M0Wke�b+XZPvW0O4Á©PNV3b+f�R&JLKtV�gNR»e�Pv_�T4PvW�R^W{b+O
ò�w0M�RabpP®b+f�R�YQÃ¡Ý�â K] Ã�OpTkJ`XZbpb+XLW�g�PNÁ»Opb+KtbpR^O'Â]XLb+f)Ýòñ G ô]e�Pv_�TkKtV+R^w,bpP®b+f�RÊW�PvW,V+R^JLKtb+XZ¿�XLOpb+XLeQKtTkT0V+PvKNe�f3[
R^W0f0KNW0eUX`W�g�b+f0RÊRN�4PNV+bQbpP�eUKNJLeUMkJLKtbpR®ü�JLKtbpRUVpÃ�IQPvO+bpRUV>XLW bpRUgNV�KNJLO'Æ uyK¶Á©KNe�bpPNV>PNÁ�� ×H×H× ��ÍÊú#f�RAO+KN_�R�f�PvJ`w0O
bpV�M�R¶Á©PNVÊb+f0R¶O�_�KNJLJÇe�Pv_�T4PvW�R^W b+OU[»gvXZ¿�XLW�gÚKNW�PNb+f�RUV�Á�KNe�bpPNV�PNÁ]brÂdPïÁ©PNVAb+f�R¶bpPNb+KNJ=RN�4PNV+bUÍ	ú#fkXLOaX`OÊO+b+XLJLJ
bpV�KNe�b+KtÆkJZRaKNW0w¯���N���N�É�U��¡�}Ê�v�t��})ó/�©�©���©��}A�v�¼��¥0�t�Lô#§ �d�=³��7�^�{}UÍFMF �



\]P«ÂdRU¿NRUV¼[qXLWùOpb+KNWkw0KtV�wùeUKNJLeUM0J`Ktb+XZPvW0OÇÂ�RQb+KtYNRaKNw�¿tKNW{b+KtgNRaPNÁ�b+f0RQÁ©KNe�b#b+fkKtb=b+f�R>O+_�KNJ`J�e�Pv_�T�PvW0R^W{b+O#KtV�R
¿SXLV+b+M0KNJLJZu �7�t�/õ»�4}+��ó/�©�©�{�©� �S�t� �ù�p�¶�©��}ù��}��t�+}����>��}��Zt��¡+�t�5�t�È�����N�q�7}U[�OpPÚb+f0Ktb�Â�R�eUKNWâW�RUgvJZR^e�b�KNJ`Jdb+f0R
_aMkJZb+X3e�R^W bpRUVÀX`W{bpRUgNV�KNJ`O#Æ4RUb�Â�RUR^WÚO+_�KNJLJ3e�Pv_�T�PvW0R^W{b+OUÍ=ñ�XZb+f5b+f0XLO]KtTkT0V+P^Å�XL_�Ktb+XLPvW�Â�RaO+K¼¿NRÊK�Á©KNe�bpPNV'PNÁ
b�Â�P,Æ4PNb+f XLW�b+f�R¶eUKNJLeUM0J`Ktb+XZPvWïb+XL_�R�KNW0w	_�R^_�PNV+uN[ Â]f0X`JZR®KNJLJZP«Â]XLW�gùÁ©PNVAK5b+XLW uÚRUV+V+PNVAXLW�b+f�R¶KtÆkOpPvJ`M�bpR
¿�KNJ`M�RmPNÁ@b+f�RmbpPNb+KNJ4R^W0RUV+gNuNÍ»h�b�XLOdPNÁ3b+f�RÀPNV�w0RUVdPNÁ ]AGX� \'KtV+bpV+RUR'T4RUV=KtbpPv_ ÁÈPNV�gNPvJLw)[�_ÊM0e�f¶O+_�KNJ`JZRUVdb+fkKNW
PvM�V]KNeUeUM�V7KNe�u¶w0R^_�KNW0w0O>ò�Ñ XZgvM0V+R ¢vô7Í
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Ñ XZgvM�V+R ¢,Lïú�PNb+KNJmR^W�RUV+gNu PNÁ.õ'M ¿NRUV�O�M0O�J`Ktbpb+XLe�R,e�PvW0O+b+KNW{bU['M0O+XLW�g�b+f0R;O²RUV�w�RUÂ#Ã�ñïKNW�g£�MY¯¿NRUV�O+XLPvW PNÁ
û@ý#õ8KNW0w K,_®XLW0XL_ÊM0_ ¿tKNJZR^W0e�R¶ÆkKNO+X`OaXLWkeUJLM0w0XLW0g ] T3[�¢tOU[b¢�T3[»KNWkw ] w Opb+KtbpR^OUÍ	z#R^O+M0JLb+O>PNÆ0b+KNX`W�R^w Æ u
XLW0eUJLMkw0XLW�g>KNWkw¶R�Å�eUJLMkw0XLW�gÊb+f�RQP¼¿NRUV7JLKtT�Æ4RUb�Â�RUR^W�O+_�KNJ`J�e�Pv_�T�PvW0R^W{b+O=PvW5w0X��4RUV+R^W{b=O+XLbpR^O=KtV+R.e�Pv_�TkKtV+R^w3Í
ú#f�RQV+R^J`KtbpR^wùR^W�RUV+gNuùw0X��4RUV+R^W0e�R.X`O=O+f�P¼ÂmW�XLW¶b+f�R.M�TkT�RUV=TqKNW�R^J)Ktb#R^W0JLKtV�gNR^w�O+eUKNJZRNÍ

h�W�b+f�R>eUKNOpRaPNÁ»_�KtgvW�RUb+XLe.eUKNJ`eUM0JLKtb+XZPvW0O^[0b+f�R>_�RUb+f0PSw�X`O=bpR^w0XZPvM0OmXZÁ�W0P®KNw0w0XZb+XLPvW0KNJ)KtT0T0V+P¼Å�X`_�Ktb+XZPvW0O#KtV�R
_�KNw�RNÍQÑ�PNV.KZ>NÃ�O+f0R^JLJ�[�RNÍ g�ÍZ[)b+f�RUV+R�KtV+RÊbpR^WyO+b+KtbpR^OQÂ]XZb+fyw0X��4RUV+R^W b]R^W�RUV+gvXLR^OU[4R^KNe�fÚPNÁ»b+f�R^_9f0K¼¿SX`W�g�brÂdP
w0X��4RUV+R^W bdV�KNwkXLKNJkÂÇK^¿NRQÁ�M0W0e�b+XLPvW0OQò©R�Å�e�RUT0bÇÁ©PNV=b+f�R � ÃQâAö] Ã�Opb+KtbpR^O7ôÇÁÈPNVÇb+f�RQJLKtV+gNRQe�Pv_�T4PvW�R^W b+OUÍ»ú²KtYSX`W�g
XLW bpP,KNeUe�PvM0W bab+f0R�O+_�KNJ`J&e�Pv_�T4PvW�R^W b+OaKNOaÂ�R^JLJ�[²ÂdR�R^KNO+XLJZu�KtV+V�XL¿NR�KtbAK�Á�KNe�bpPNVÊPNÁ FHG � ÁÈPNVÊb+f�RjW M0_�RUVpÃ
XLeUKNJ/RN�4PNV+bU[/XLWïe�Pv_�TqKtV�XLOpPvW�ÂmXZb+f�b+f�R®W0PvW�V+R^JLKtb+XZ¿�XLOpb+X`e�O+XZb+M0Ktb+XZPvW3Í®ñ�R®b+fSM0OaXLW{bpV�PSw0Mke�R�b+f�R�Á©PvJLJZP¼ÂmXLW�g
KtT0T0V+P¼Å�X`_�Ktb+XZ¿NR®O+e7f�R^_�R�Â]f0XLe7fïKNJLOpP5KNJ`JZP¼Â]O>eUKNJLeUM0JLKtb+XZPvWkOQÁÈPNVÊ_�PNV+R®e�Pv_�TkJLXLeUKtbpR^w	OpbpV�M0e�b+M�V�R^O.Â]XZb+f¯KNW
KNeUe�RUT0b+KtÆkJZRÊKNeUeUM�V�KNe�uNÍ�õ]gvKNXLW3[0b+f�R>e�P�w�R.KNJLJZP«Â]O=bpP®O+Â]XZb+e�f�PA�Úb+f0R>w�R^O+e�V�XLÆ�R^w¶KtT0TkV+P^Å�XL_�Ktb+XZPvW�bpP®KNJLJZP«Â
Á©MkJLJ4e�PvW{bpV+PvJ@PNÁ�b+f0R>KNeUeUM�V�KNe�u�Ktb#b+f0RQT0V�XLe�RQPNÁ²R^W0f0KNW0e�R^w5e�Pv_�TkM�b+Ktb+XZPvWkKNJ)RN��PNV�bUÍ
Ñ�PNVQR^KNe�f ò�ÛdÜ*Ý�ô�Ã�O+f�R^JLJ²b+f�RAV�KNwkXLKNJ@Á�M0W0e�b+XLPvW0O]PNÁdb+f�R�JLKtV+gNR�e�Pv_�T4PvW�R^W b+OÀKtV+R�KtT0T0V+P¼Å�XL_®KtbpR^wÚÆ u5K¶JLX`W�R^KtV
e�Pv_>ÆqXLW0Ktb+XZPvWùPNÁ²b�Â�P®V7KNw0XLKNJ4Á�M0W0e�b+XZPvW0Op æ½è�éÞð�÷ ¤ æ�è�é$ð p æ w ÿ

ù¤ æ�è/éÞð ùp æ w × òz�M�vô
ú#f0XLO®KtT0T0V+PvKNe7f�X`O�R�Å�KNe�bjXLW b+f�Ryb�Â�P JLX`_�XZb+XLW�g�eUKNOpR^OjPNÁQ¿tKNW0XLO+fkXLW�gïOpTkX`WâT4PvJLKtV�XZo^Ktb+XZPvW PNV�¿tKNW0XLO�f0XLW�g
OpTkXLW�Ã�PNV+ÆkXZb]X`W{bpRUV�KNe�b+XLPvW)Í>ú#f�R�e�PSRNU�eUXZR^W b+Ok¤ æ�è�éÞð KNW0w

ù¤ æ�è�éÞð KtV+R�w�RUbpRUV�_�XLW0R^wyX`W,O+Mke�f�KjÂ�K¼u,b+fkKtb'b+f0RFMF^]



R�ÅSTkV+R^O+O+XZPvW ê ê p æ�è�é$ð Ì òº¤ æ�è/éÞð p æ w ÿ
ù¤ æ�è�é$ð ùp æ w ô ê ê òz�.� ô

XLOQ_�XLWkXL_�XZoUR^w)ÍAÑ�PNVab+f�R�Á�M0W0e�b+XZPvW0O p æ w KNW0w
ùp æ w Â�R�b+KtYNR®b+f�Ryò�W�PNV�_�KNJLXLoUR^wqô]V�KNw0XLKNJ ÂÇK^¿NR�Á©M0Wke�b+XZPvW0OÀPNÁ

b+f�RAJLKtV+gNRAe�Pv_�T4PvW�R^W{b+OmÆ4R^JZPvW�gvXLW0g�bpP¶b+f�RaOpb+KtbpRAÂ]XLb+f5b+f�RAf0XZgvf0R^OpbmKNW0wyJZP«ÂdR^Opb'R^W�RUV+gNu5PNÁ»b+f�RAOpT4R^eUXÄ÷qe
ò�ÛdÜ*Ý�ô�Ã�O+f�R^J`J�Í'ú]f�RÊO�e�f�R^_�RAXLO'Â#V�XLbpbpR^W,ÐSM0XZbpRagNR^W�RUV�KNJ�[)OpPjb+f0KtbQKNWÚKtT0T0V+P¼Å�XL_®Ktb+XZPvW5ÂmXZb+f,KjJLKtV+gNRUVQOpRUb'PNÁ
Á©MkW0e�b+XZPvW0OÀÂ�PvM0JLwïW0PNb.T4PvOpR®KNW uyTkV+PNÆkJZR^_ùÍ®h�WïKNJ`J»eUKNOpR^OabpR^OpbpR^w¯OpP,Á©KtV¼[@b+f�R®X`W�IqM�R^W0e�RAPNÁÇb+f�R�TkV+R^OpR^W b
KtT0T0V+P¼Å�X`_�Ktb+XZPvW PvW�b+f�R,bpPNb+KNJ.R^W�RUV+gvXZR^OjÂÇKNO¶ÂdR^JLJmÆ4R^JZP¼Â FHGMG�� \'KtV+bpV+RURÚT4RUVùKtbpPv_ùÍ ú#f�RyRN�4R^e�bùPvW
V+R^JLKtb+XZ¿NR�R^W0RUV+gNu�w0X��4RUV+R^W0e�R^O.JLXLYNRA_®KtgvW�RUbpPtÃ�e�V+u�Opb+KNJLJLXLW0R®KNW0XLOpPNbpV�PNT uyR^W�RUV+gvXZR^O�ò�x,õ'c�ôÀX`OQb+XLW u,KNW0wïeUKNW
Æ4R]W�RUgvJZR^e�bpR^w¶XLW�e�Pv_�TkKtV�XLOpPvW®Â]XZb+f®PNb+f�RUV�O+PvM�V�e�R^OdPNÁ)RUV+V+PNV�O�JLXZYNR#b+f0R#÷qW0XLbpR Æ Ã�_�R^O+f)Í/ú#fkXLO»XLW0O+R^W0O+XZb+XZ¿�XZbru
XLOQV+R^KNO+PvW�R^wïÆSuÚb+f�R®JLXZbpb+JLR�RN��R^e�baPNÁÇK5V+PNb+Ktb+XZPvW¯PNÁÇ_®KtgvW�RUb+XZo^Ktb+XZPvW w0XZV+R^e�b+XLPvWÚPvWïb+f�R®O�XZoUR�PNÁÇb+f�R®OpTqXLW
_�Pv_�R^W baò�KtTkKtV+b]ÁÈV+Pv_ f�R^K^¿Su¶R^JZR^_�R^W b+OU[0Â]f�RUV�RQb+f�R.x,õ'c�XLO#JLKtV+gNR«ô7Í½�ª�«B¬p«�°±ø¥¿d¬p«"´�³7Å
³D¼�´�³DªÕÃ�D ¨6¯
Ñ�PNV�_�KNW uïKtT0TkJLXLeUKtb+XLPvW0OU[�KNW KtT0T0V�P^Å�XL_�KtbpR�e�PvWkO+XLw�RUV�Ktb+XLPvWïPNÁ=V+R^JLKtb+XL¿SXLO+b+XLeARN��R^e�b+OAXLOaO+M�U�eUXLR^W{bUÍ,üSTqXLW�Ã
PNV+ÆkXZb�e�PvM�TkJLXLW0gÚX`O®W�RUgvJZR^e�bpR^w�XLW O+PtÃ�eUKNJLJZR^w O�eUKNJLKtV�V�R^JLKtb+XZ¿�XLOpb+XLeùKtT0TkV+PvKNe�f�R^O^[#OpPïb+f0KtbjÂ�K¼¿NR,Á�M0W0e�b+XLPvW0O
Â]XZb+fjW�PvW�Ã�V+R^J`Ktb+XZ¿SX`Opb+XLe#Opu�_�_�RUbpV�u®KtV+RÀPNÆ0b+KNXLW�R^w3Í»ú#f�RUV+R'XLOU[�f�P¼Â�RU¿NRUV^[kW�PAM0W0X`Ð M�Rmw�R�÷qW0XZb+XLPvW�PNÁ�KÊO+eUKNJLKtV
V+R^JLKtb+XZ¿�XLOpb+X`e�KtT0T0V+P¼Å�X`_�Ktb+XZPvW T�PvO�O+XZÆkJZRNÍ;Ñ0V+R^Ð M0R^W{b+JZu M0OpR^w�O+e�f�R^_�R^OjKtV�R,b+f�PvO+Ryw0M0R5bpPâIQPSR^JLJLXLW�gïKNWkw
\mKtV7_�PvW&P F Y R PNVmýmPvM0gvJLKNOU[kIQV�PvJLJ�[�KNW0w�\mR^O+OU[0R^_�TkJZP¼uNR^w5XLWùz#RUÁ©RUV+R^W0e�R²P F � R Í
iÀM�V¶KtT0T0V+PvKNe7f�w�P R^OjW�PNbjV+R^JZuâPvW�OpPvJZ¿�XLW�g KNW R�Å�TkJLX`eUXZb�O+eUKNJ`KtVpÃ�V+R^JLKtb+XZ¿�XLOpb+X`eùR^Ð MkKtb+XZPvW�ÆkM�b®V7Ktb+f�RUV¶PvW
K^¿NRUV�KtgvX`W�g¯b+f�R,JLKtV+gNR�e�Pv_�T4PvW�R^W b+O®KNW0w V+R^JLKtbpR^wâR^W�RUV�gvXZR^O�PNÁÀb+f�R5JZP�eUKNJ=PNV+ÆqXZb+KNJLOUÍ h�b�Â�KNO®T0V+RU¿�XZPvM0O+JLu
XL_�TkJLR^_�R^W{bpR^w®XLW�b+f�RmV+R^JLKtb+XZ¿�XLOpb+XLe#iÀû sÇõ]i _�RUb+f�PSw;Pm� R Í/ú#f�R]KNw0¿�KNW b+KtgNRmP«¿NRUVÇPNb+f�RUV�O�eUKNJLKtV&V+R^J`Ktb+XZ¿SX`Opb+XLe
O+e�f0R^_�R^O]XLO=KNW5R^W0f0KNW0e�R^w5KNeUeUM�V�KNe�u¶PNÁ b+f�R.e�f0KtV�gNRaw�R^W0O�XZb�u¶eUJZPvOpRQbpP�b+f�R.KtbpPv_�XLe.WSM0eUJZR^X)KNWkw�K�O+_�KNJ`JZRUV
w0X��4RUV+R^W0e�RQPNÁ²b+f�R.bpPNb+KNJ@R^W�RUV+gNu¶ÁÈV�Pv_�Á©MkJLJZu�V+R^J`Ktb+XZ¿SX`Opb+XLe'eUKNJLeUM0JLKtb+XZPvWkOUÍ
n]RUgvJLR^e�b+XLW�gïOpTkX`W	w�RUT4R^W0w0R^W0e�R®Á©PNV�b+f�RùO+KtYNRùPNÁmO�XL_�TkJLX`eUXZb�uN[/Â�Rùw�R�÷qW�R¶O+eUKNJLKtV�V+R^J`Ktb+XZ¿SX`Opb+XLe®JLPSeUKNJÇÆkKNO�XLO
Opb+KtbpR^O ê Í�Ý ÙÇô�ÆSu ùà àÒá ê ÍjÝ Ù�ô Ã ùã É æ w ê ÍjÝ Ù�ô òz� ] ô

ò ×�ê ÍjÝ Ù�ô Ã P É æ w ò � ô¼z wOx ò ë� ô òz�M¢vô
KNO&OpPvJ`M�b+XZPvW0O/PNÁ)K.÷qe�b+XZb+XZPvM0O&OpTkf�RUV�X`eUKNJ�\mKN_�X`JZbpPvW0XLKNW

ùà àÒá Â]XZb+f�W�PvW�Ã�V+R^JLKtb+XZ¿�XLOpb+XLeÇOpu�_�_�RUbpV�uNÍ»ú#f�R#O+eUKNJLKtV
V+R^JLKtb+XZ¿�XLOpb+X`emV7KNw0XLKNJ4ÂÇK^¿NR>Á�M0W0e�b+XLPvW0OP É æ w ò � ô
Ã Fù ÆN½ú wüû n% NÆé ú í N p É æ�è Ô N Ö ò � ô òz��XNô
KtV+R>w�R�÷�W�R^w¶Æ u¶K^¿NRUV7KtgvXLW�g®P«¿NRUV]b+f�RaJLKtV+gNR.e�Pv_�T4PvW�R^W b+O=PNÁ/KNJLJ)Opb+KtbpR^O]PNÁ K�ò�Û8Ü*Ý�ô�Ã�O+f�R^JLJ�[kÂ]XZb+fùK�W�PNV�_®KNJÄÃ
XZo^Ktb+XZPvWùÁ�KNe�bpPNV ù Í&ú#f0R.O+eUKNJLKtV#V+R^J`Ktb+XZ¿SX`Opb+XLe'PvW�R.TkKtV�b+XLeUJZRÀR^W�RUV+gvXZR^Oùã É æ w Ã F�
Ýkÿ Y ÆN´ú wýû n% NÆé ú í N ã É æ�è Ô N Ö òz�M�vô
KtV+RÀKNJLOpPaK¼¿NRUV�KtgNR^w¶P¼¿NRUVÇb+f�RÀOpTkX`W�PNV+ÆkXZbdOpTkJLXZb/R^W0RUV+gvXZR^OdPNÁ3Kjò�Û8Ü*Ý�ô�Ã�O�f�R^JLJ�Í/ú#f�R'O+eUKNJLKtV�V+R^JLKtb+XZ¿�XLOpb+X`e=\mKN_�X`JÄÃ
bpPvW0XLKNW

ùà àÒá X`O#w�R�÷qW�R^w¶PvWkJZu�XL_�TkJLXLeUXZb+JLu�Æ u¶c&ÐSOUÍ]òz� ] ô7[/òz��XNô=KNW0wïòz�M�vô7Í
ú#f�R.V�R^_�KNXLW0XLW0gÊbpV�R^Ktb+_�R^W{b'PNÁ/b+f�R.¿tKNJZR^W0e�RÊOpb+KtbpR^O'e�Pv_�TkJZRUbpR^JZu¶TkKtV7KNJLJZR^JLO=b+f0R>W�PvW�Ã�V+R^J`Ktb+XZ¿SX`Opb+XLeÀ¿NRUV�O+XLPvW)[
Â]f0XLJLR'e�PNV+RÊOpb+KtbpR^O]KtV�R.bpV+R^KtbpR^w5X`W¶b+f�R>O+KN_�R>Â�K¼u¶KNOmXLWùKAV+R^JLKtb+XL¿SXLO+b+XLeÀeUKNJLeUM0JLKtb+XZPvW3ÍFMF ¢
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fcc−Ni: spinpolarized relativist
�
ic calculation, c scaled by 0.5
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Ñ XZgvM�V+R X�L�l�KNWkwyO+bpV�M0e�b+M�V+RAPNÁdÁÈRUV+V�Pv_�KtgvW�RUb+XLeÊÁ�eUe�Ã�nmX�ÍÊú#f�RÊ¿NR^JZP�eUXZb�uyPNÁdJLXLgvf{b'Â�KNO>O+eUKNJZR^wyÆ uyKjÁ©KNe�bpPNVG Í ] Í

(10� 0) Γ
�

(00� 1)

fcc−Ni: spin�  character
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Ñ XZgvM�V+R �,L�lÇKNW0wyOpbpV�M0e�b+M�V�RaPNÁ»Á©RUV+V+Pv_®KtgvW�RUb+XLeaÁ©eUe�Ã�n'X Â]XZb+f5b+f�RÊO+TkXLW5e7f0KtV�KNe�bpRUV>X`W0w0XLeUKtbpR^w,Æ uùb+f0RAO�XZoUR
PNÁ»b+f�RÊT4PvXLW{b+O^Ímú#f�RAJLKtV+gNR^O+b'O+XLoURÊe�PNV+V�R^OpT4PvW0w0O#bpP¶TkM0V+Ra_�K�VpPNV�XZbru5OpTkX`W5e�fkKtV�KNe�bpRUV^[)Â]f0X`JZR.b+f�RAO+_�KNJLJLR^Opb
O+XZoUR.e�PNV+V�R^OpT4PvW0w0OÇbpP�TkM0V+R._�XLW�PNV7XZb�ujOpTkXLW¶e�fkKtV�KNe�bpRUV^Í

Ô ØkÙ@Ü�ÝUß¼×tæ�åNß«æ�×«Öyãkämä�åvåtì��yÛ�a h�Û©ä�ß«Û�Ù@ç	ãkä]Ü²ÖSçkÖ�Ù@ÖS×«Økå{Û©Ö Ý�ØkÙ@Ü�Ý^ö Û�Ù åtÕ@Øk×«Ø0åvß¼Ö ×�Ý
h�W,b+f�R�W�PvW�Ã�V�R^JLKtb+XZ¿�XLOpb+XLeQb+f0RUPNV+uN[)b+f�RAOpuS_®_�RUbpV+u�PNÁ»b+f0RaÁ�eUe�Ã�JLKtbpb+XLe�R�XL_�TkJLXZR^O#w0RUgNR^W�RUV�KNeUXZR^OÀPNÁ»b+f0RÊÆqKNW0wFMF X



OpbpV�M0e�b+M0V+R5Ktb®T4PvXLW b+O�PNÁ.f0XLgvf Opu�_�_�RUbpV+uâJLXZYNR5b+f�R��3Ã�T�PvX`W{bUÍ�z#R^JLKtb+XL¿SXLO+b+XLe¶RN��R^e�b+O¶M0O�M0KNJLJZu JZR^KNw bpP K
V+R^w0M0e�b+XLPvW¶PNÁ²Opu�_�_�RUbpV�u�XLW¶Á©RUV+V+Pv_�KtgvW0RUb+XLeQ_�RUb+KNJLOUÍ»õ'O#K�e�PvW0O+R^Ð M�R^Wke�RN[0b+f�R.e�PNV+V+R^O+T�PvWkw0XLW�gÊV+RUT0V+R^O+R^W�Ã
b+Ktb+XZPvW0O]PNÁ KNJ`J)PvW�R>KtbpPv_�X`e>JLKtbpb+XLe�R^O]Æ4R^e�Pv_�R.PvW�R�Ã�w0X`_�R^W0O+XZPvWkKNJ
P F � R KNW0wùgNV�PvM�T5b+f�RUPNV�RUb+XLeUKNJ@KtV+gvMk_�R^W{b+O
w�PùW�PùJZPvW�gNRUV.XL_�TkJZu�w�RUgNR^W�RUV7KNeUXZR^OQPNÁ&b+f0R�ÆkKNW0wÚOpbpV�M0e�b+M0V+RN[)Â]XZb+fyb+f�R�V+R^_®KNXLW0XLW�gjw�RUgNR^W�RUV�KNeUXLR^OQÆ4R^XLW�g
KNeUeUXLw�R^W b+KNJ�Í&iÀWAKNW�XLW b+M0XZb+XZ¿NRÇJZRU¿NR^J�b+f0XLO²Á�KNe�b»_�K^uÊÆ4R=M0W0w�RUV�O+bpP P�waXLÁ0PvW�R=JZRUb+O b+f�R#JLKtbpb+X`e�RÇe�PvWkOpb+KNW{b&gNPQbpP
XLW�÷qWkXZb�u"L�ú#f0RmOpu�_�_�RUbpV+u�X`OdOpb+X`JLJ�b+f�RÀO+KN_�RN[�ÆkM�b&b+f�RmÆqKNW0w0O»Æ4R^e�Pv_�R�IqKtb�Â]XZb+f®R^W�RUV+gvXZR^O�e�PNV+V+R^OpT4PvW0wkXLW�g
bpP5b+f�RjKtbpPv_�XLe�JZRU¿NR^JLOU[�Â]f0XLe7fïKtV+R�W0PvW�Ã�w�RUgNR^W�RUV�KtbpRNÍ�õ'O>KNW	R�Å�KN_�TkJZRN[²K�ÆkKNW0w¯OpbpV�M0e�b+M�V�R�PNÁ=Á©eUe�Ã�n'X&X`O
O+f�P«Â]WïXLW�Ñ XZg�Í$X Í®ú�P�R^_�Tqf0KNO+XZoURAb+f�R�RN�4R^e�bU[²b+f�R�ÆkKNW0w0OQw0V�K^Â]W¯KtV+R�b+KtYNR^W¯Á©V+Pv_BKùeUKNJ`eUM0JLKtb+XZPvW�ÂmXZb+f
b+f�R.¿NR^JZP�eUXZbru�PNÁ/JLXZgvf b#OpRUb=bpPZ¤ ! YSÍ
õmW0PNb+f�RUVQRN��R^e�baXL_�TkJLXLR^w5ÆSu5b+f�RAV+R^J`Ktb+XZ¿SX`Opb+XLeab+f�RUPNV+uÚXLO'b+f0KtbQb+f�R�OpTkX`W,XLOQW0P¶JLPvW�gNRUV.K¶gNP P�w�ÐSM0KNW{b+Mk_
W Mk_>Æ4RUV^Í/ú#fSM0OÇKAO+XL_�TkJLR]OpTkJLXLbpb+XLW�gaX`W{bpP�OpTkX`W®M�TùKNW0w¶OpTkX`W�w�P«Â]WjÆkKNW0w0OÇXLOÇW�PNb=KtT0TkV+PNT0V�XLKtbpRÀKNW uS_�PNV�RNÍ
\]P«ÂdRU¿NRUV¼[�KAT0V�P.V�R^e�b+XZPvW�PvW{bpPjOpTkXLW¶Opb+KtbpR^O'KNO]w�R^_�PvW0OpbpV�KtbpR^w�X`WùÑ²XLg�Í8��eUKNWùÆ4R.M0OpRUÁ�M0J�Í
� ø æ�Û�é�Û©è�×tÛ�æ�îEéÈØ0ß^ß«Û©åvÖyåvãqÙ�ÝUß¼ØkÙ�ß�ãkä#ß�Õ@ãq×�Û�æ²î
ú#f�R,RU¿�KNJLMkKtb+XZPvW�PNÁ.R^Ð MkXLJLXZÆ0V7XLM0_ JLKtbpb+XLe�RyTkKtV�KN_�RUbpRUV7OùXLO®PvW0R,PNÁ.b+f0R,Á�M0W0w0KN_�R^W{b+KNJmgNPvKNJLOjPNÁ>w�R^W0O�XZb�u
Á©MkW0e�b+XZPvW0KNJ�eUKNJLeUM0JLKtb+XZPvWkOUÍ#h�bmXLOU[qÂ]XZb+f0X`W�K®gvXL¿NR^W,KtT0TkV+P^Å�XL_�Ktb+XZPvW5PNÁ»b+f�R>Å�eaÁ©MkW0e�b+XZPvW0KNJ�[�K�Â�R^JLJÄÃ�w�R�÷�W�R^w
b+KNOpYùKNW0w�XLw0R^KNJ4ÁÈPNV]e�Pv_�TkKtV�XLW�g�b+f0RQV+R^JLXLKtÆkX`JLXZb�u®PNÁ²w0X ��RUV+R^W b#WSM0_�RUV�XLeUKNJ)_�RUb+f�PSwkOUÍ
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Thorium: total energy vs. lattice constant�

FP−LMTO

LCGTO

FLAPW−6p 1/2
FLAPW LMTO−ASA

exp.�

RFPLO

Ñ XZgvM�V+Rs�,LmcdÐ M0X`JLXZÆ0V�X`M0_ JLKtbpb+XLe�R�e�PvW0Opb+KNW bQPNÁ»b+f�PNV�X`M0_3L#e�Pv_�TkKtV7XLOpPvWyPNÁ»R�Å�T�RUV7XL_�R^W b+KNJ²wkKtb+KjKNWkwyû�ý#õ
V+R^O+M0JLb+OÇPNÆ0b+KNXLW�R^wùÆSu¶w0X��4RUV+R^W{b#WSM0_�RUV7XLeUKNJ)O+e�f0R^_�R^OUÍ

Ñ XZgvM�V+R��mO�f�P¼Â]O²b+f�RÇw�RUT4R^W0w�R^Wke�R&PNÁ0b+f�R�bpPNb+KNJ�R^W�RUV+gNu>PNÁ0Á©eUe�b+f�PNV7XLM0_;PvWÊb+f�RÇJLKtbpb+XLe�R=e�PvW0O+b+KNW{b PNÆ0b+KNXLW0R^w
Â]XZb+fyz]Ñ�O&û i�M0O+XLW�g�b+f�R O�RUV7w�RUÂ=Ã�ñïKNW�g)�MYjû@ý]õ P F^].R Í.ú#f0RaT4PvO+XZb+XLPvW�PNÁ&b+f0RÊ_�X`W0XL_ÊM0_ XLO'XLW0wkXLeUKtbpR^w
Æ u¶K�w0KNO+f0R^wùJLXLW�RNÍ Ñ0M�V+b+f0RUV^[�b+f�RQR�Å�T�RUV7XL_�R^W b+KNJ)JLKtbpb+XLe�R.e�PvW0Opb+KNW b]XLOÇgvXL¿NR^W¶Æ u¶KAÆ4P^Å4[�Â]f�RUV+RÀb+f�RQÂ]X`w�b+f
O+f�P«Â]Ojb+f�R�O+eUKtbpbpRUV�PNÁ>R�Å�T4RUV�XL_�R^W b+KNJÀw0Ktb+K ÁÈV�Pv_�O�R^KtV7OpPvW)ÓÎO¶b+KtÆkJZRNÍ�c&ÐSM0XLJLXZÆkV�XLM0_ JLKtbpb+XLe�R�e�PvW0O+b+KNW{b+O
PNÆ0b+KNXLW�R^w	ÆSuÚ÷k¿NR�w0X ��RUV+R^W ba_�RUb+f�PSwkOaKtV+Rjw�R^W�PNbpR^w ÆSuïKtV+V+P¼ÂmOHL�û@xyúmimÃ�õQü�õóP F ¢ R� Ñ�O»Ã�û@xyúmi÷P F X R�FMF �



û²s#þQúmimÃ�Ñ Ñ KNW0w,Ñ²û�õ�O&ñ P F � R� Ñ û�õ�O&ñ Ã�¢�T K�� ] ò�M0W�TqM�ÆkJLXLO�f�R^w�wkKtb+K�PNÆ0b+KNXLW0R^w5KNO'w�R^O+e�V�XZÆ4R^wùXLW5z#RUÁ�ÍP F � R ô7Í
ú#f�Rï¿tKNJLM�R�PNÆkb+KNXLW�R^w ÆSu û@xyúmimÃ�õQü�õ V+RUÁÈRUV7O�bpP V�P Pv_ bpR^_�T�RUV7Ktb+M�V+R P F ¢ R [>ÆkM�bùb+f�RïV�R^JLKtbpR^w;oURUV+PtÃ
bpR^_�T4RUV�Ktb+M�V+RÚ¿tKNJLM�R ò�w0KNO+f0R^w JLXLW�RN[mR^Opb+XL_�KtbpR^w�Á©V+Pv_ b+f�RïJLX`W�R^KtVùe�P RNU�eUXLR^W{bùPNÁÊb+f�RUV�_�KNJ'R�Å�TkKNW0O+XLPvWqô
XLO�W�PNbdOpPA_ÊM0e�fjÆ4R^JZP¼Â�b+f�R'ÁÈPNV7_�RUVdPvW0RNÍ»õÇbdb+f�Rm÷kV�O+b&gvJLKNW0e�RN[�PvW�RÀe�PvM0JLw®Æ4Rmf0KtT0TSu�Â]XZb+fjû@xyúmimÃ�õQü�õa[
uSXLR^JLw0XLW�g,K5V+R^O�M0JZbaÐSM0XZbpR¶eUJZPvOpR¶bpP ò©ÆkM�bÊKtÆ4P¼¿NRM�Ëô b+f�R¶R�Å�T4RUV�XL_�R^W bUÍ,h�Á#Â�R�b+M0V�W bpP,b+f�R¶Á�M0JLJÄÃ�T4PNbpR^W b+XLKNJ
¿NRUV�O+XZPvW3[�Ñ�O/Ã�û�x,ú'iÊ[/b+f0Ktb®O+f0PvM0JLw T0V+P«¿SX`w�R�K�W Mk_�RUV�XLeUKNJLJLu	_�PNV+R�KNeUeUM0V�KtbpR5V+R^O�M0JZb�ÆSu w�R�÷�W0XZb+XZPvW)[dXZb
Æ4R^e�Pv_�R^O.eUJZR^KtVab+f0Ktb.õÀü�õ�XLO>W�PNb.O+M0XZbpR^wÚÁ©PNV>K�ÐSM0KNW b+XZb+Ktb+XZ¿NR®KNWkKNJZuSO�XLO'PNÁÇJ`Ktbpb+XLe�R�gNRUPv_�RUbpV�XZR^O^Í ] n]PNbpRN[
b+f0Ktb&Æ4PNb+f�eUKNJLeUM0JLKtb+XZPvWkO&M0OpR^w�b+f�RmO+KN_�R]¿NRUV�O+XLPvW�PNÁ3û@ý]õ ò�\]R^w0X`W�Ã�û@M0Wkw0Ð{¿�XLOpb7ô�KNW0w�XLW0eUJLMkw�R^w�OpTkXLW�Ã�PNV+ÆkXZb
e�PvM�TkJLX`W�g]XLW>b+f�R�O+PtÃ�eUKNJLJZR^wÊOpR^e�PvW0wÊ¿�KtV7XLKtb+XZPvW0KNJSOpbpRUT3PmY GMR Í ú#f�RdJ`KtbpbpRUV _�RUb+f�PSwÊO+M��4RUV�O�ÁÈV�Pv_�e�PvW ¿NRUV+gNR^W0e�R
T0V+PNÆkJLR^_�OÇPNÁ/b+f�R.R^_�TqJZP¼uNR^w5ÆkKNO+XLO=PNÁ/OpTqXLW¶R^XZgNR^W0Opb+KtbpR^OsPmY FNR Í#sÇKtV+RUÁ�M0J)e�PvW ¿NRUV+gNR^W0e�RAPNÁ b+f0XLO=ÆqKNO+XLO#XLW5KNW
Ñ û@õWO»ñEeUKNJ`eUM0JLKtb+XZPvW P F � R u�XZR^JLw0OdKaV�R^O+M0JZb�KtÆ�PvM0b�YSÍ ]ç� Æ4R^JZP«Â�b+f�RmR�Å�T4RUV�XL_�R^W b+KNJ�¿�KNJ`M�RN[SKNO=e�Pv_®_�PvW0JZu
PNÆ0b+KNXLW�R^w	XLW¯û�ý#õaÍ�h�W¯b+f0R�O+KN_�R�TkM�ÆkJ`XLeUKtb+XZPvW)[²û²s#þÀú'imÃ�Ñ Ñ V+R^O+M0JLb+O.Â�RUV+R®T0V�R^OpR^W{bpR^w3Í5ú#f0XLO>_�RUb+f�P�w
M0OpR^OÇKNW¶KtT0T0V+P¼Å�X`_�Ktb+XZPvWjÁÈPNVÇb+f�R'Á�M0JLJkýÀXZV7KNemR^ÐSM0Ktb+XZPvW¶w0X ��RUV+R^W b�ÁÈV+Pv_�b+f�RQOpR^e�PvWkw�¿tKtV�XLKtb+XLPvW0KNJqO+bpRUT3Í»õmO
T4PvXLW{bpR^w�PvM�bdXLW®z#RUÁ�ÍjP F � R [{Æ4PNb+f®eUKNJ`eUM0JLKtb+XZPvW0OdO+f�PvM0J`wAT0V+P¼¿�XLw�RmKtT0T0V+P¼Å�XL_®KtbpR]M�T0T4RUV&KNW0w�JZP¼Â�RUV&Æ4PvM0Wkw0OU[
V+R^OpT4R^e�b+XZ¿NR^JZuN[�Á©PNV]b+f0R.OpTkXLW�Ã�PNV�ÆkXZb�RN��R^e�b+OUÍ
þ'PvXLW�g¶bpP�Opb+X`JLJ _�PNV+R�KNeUeUM�V�KtbpR�bpV�R^Ktb+_�R^W{b+O>PNÁdOpTqXLW�Ã�PNV+ÆkXLbme�PvM�TkJ`XLW�g�[4ÂdR�X`W0w�RUR^w,÷qW0wyV+R^O+MkJZb+O'Æ�RUbrÂdRUR^W
b+f�R�JLKtbpbpRUV�brÂdP�Í û@PSeUKNJg¢�T K�� ] Ã�Opb+KtbpR^O�Â�RUV+R5XLWkeUJLM0w�R^w XLW Ñ û@õWO»ñ V+R^e�R^W{b+JLu#P F � R [�b+fSM0OAV+R^w0M0eUX`W�g,b+f0R
e�PvW{¿NRUV�gNR^W0e�RÚT0V+PNÆkJZR^_ PNÁQb+f0R5OpTkXLW R^XZgNR^W0Opb+KtbpR,ÆkKNO+XLO�e�PvWkO+XLw�RUV�KtÆqJZu�ò�Ñ û�õ�O&ñ Ã�¢�T K�� ] ô7Í�Ñ XLWkKNJLJZuN[&b+f0R
z]Ñ�O&û i�V+R^O+MkJZb.XLOQgvXZ¿NR^W�ò�eUM�V+¿NRjKNW0wïw0KNO+f0R^wïJLXLW�R«ô7[@ÂdRUV+RjOpTkXLW�Ã�PNV+ÆkXZbÀe�PvM�TkJLX`W�gùXLOQR�Å�KNe�b+JZu�bpV+R^KtbpR^w XLW
b+f�R>JLX`_�XZb+O�PNÁ�b+f0R>IQPvf0W�Ã�ü�f0KN_AÃ�ýÀXZV�KNe'R^ÐSM0Ktb+XZPvW)Í
hrbÇXLOdÐ M0XLbpRmO+Ktb+XLO+Á©KNe�bpPNV+u�b+f0Ktb�b+f�RmV�R^O+M0JZb+O&PNÁ3b+f�R'b�Â�PA_�PvOpb�KNeUeUM0V�KtbpRQ_�RUb+f�P�w0OdKtV�R'eUJZPvO+RmbpPÊR^KNe�f¶PNb+f�RUV
ò©b+f�PvM�gvf W�PNb®uNRUbjKNO�eUJZPvO+R5KNO®b+f0R5w0X��4RUV+R^W b�R�ÅST4RUV�X`_�R^W{b+O�ôAKNW0wâÆ4RUb�Â�RUR^W b+f�R5Æ4PvM0W0wkOAT0V+P¼¿�XLw�R^w Æ u
û²s#þQúmimÃ�Ñ Ñ;KNW0w	Ñ²û�õ�O&ñ�Í/ü�M0e7f¯K5JLRU¿NR^J»PNÁ=V+RUT0V�PSw0MkeUXZÆkXLJLXLb�uùÂ]XZb+f	e�Pv_�TkJZRUbpR^JLuÚwkX���RUV�R^W{b>WSM0_�RUV7XLeUKNJ
_�RUb+f�P�w0O#eUKNWùTkV+P¼¿�XLw�R.K�O�K^¿NR>ÆqKNO+XLOÇÁ©PNV#b+f�R.w�RU¿NR^JZPNTq_�R^W{b]PNÁ X`_�T0V+P«¿NR^wjÅ�eQÁ�M0W0e�b+XLPvW0KNJLOUÍ

�� �Ú�;���

ú#f�R®J`KtbpR^Opba¿NRUV7O+XZPvWïPNÁ=b+f0R�e�P�w�RN[²Ñ�Odû²i¥[\ Ã�YS[/f0KNOaÆ4RUR^WïV+R^JZR^KNO+R^wïV+R^e�R^W b+JZuNÍ � û@X`e�R^W0OpR^OaÁÈPNVÊM0O+XLW�gùb+f0R
e�PSw0R'KtV+RÀXLO+O�M�R^w®Á©PNVÇKÊ_�PSw�RUV7KtbpRmÁ©RURNÍ5�»PvM¶eUKNW�÷qW0w�b+f�RmV�R^JLKtbpR^w¶e�PvW0w0XZb+XZPvWkO&KtbÇb+f�RÀÑZOdû²i f�Pv_�RUTkKtgNRN[
Õ�ß^ß¼öba�cdc á®á�á�ðLÛ©ä�á�ì�Ü²×«ÖSÝ^Ü²ÖSÙ&ðZÜ�Ödc,ejf4hgikc Í ñ�Ryw0X`OpbpV�XZÆkM0bpRùb+f�R5V+R^JLR^KNOpR,ÆSuâR^_�KNXLJ�Í hrb¶e�PvW0O+XLO+b+O�PNÁ
OpPvM�V�e�R,e�PSw�R,XLWâÑ�PNV+bpV�KNW�KNW0w s�KNW0w KïO+f0PNV+b®w�P�eUM0_�R^W b+Ktb+XZPvW)Í ú]f�R�O+eUKNJLKtV�V+R^JLKtb+XZ¿�XLOpb+XLej¿NRUV�O�XZPvWâPNÁ
Ñ�O&û²i;XLO&X`W0eUJLM0w�R^w�X`W�Ñ�O&û²i¥[\ Ã�YS[ ÆkM0b&W�PNb&b+f0R]Á�M0JLJZuaV+R^JLKtb+XZ¿�XLOpb+XLeÇPvW0RNÍ/h�W®b+f�Rme�PvM�V7OpR#PNÁ)b+f�RmuNR^KtV�Y GMG YS[
ÂdR�XLW{bpR^Wkw�bpP5w0XLO+bpV�XZÆkM�bpR�KNWïM0T4wkKtbpR�Â]XZb+f�b+f�R¶s�O4õ�KNWkwïû²ü�ý]õÀÿÀl�PNT0b+XLPvW0OU[@Æ4PNb+fïX`W0eUJLM0w�R^wÚXLWÚb+f0R
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