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º�¬�Y*QeY*C�KHKY�Q&HKbÁH�QeC�HKb[U	F�b´FÆCGd*b[XIb[d�XIbrQeY*d�HKb[U(F½VAC	^�X/U	F]Y#TIEÆCGXIXIbrF�°�Ð�@±Í$B -�?�Z�\]F/H�b[Z�µ�-ÄÒ-VAC	^�QeY*CGd*¬�Y*X��/H�¬�Y�FÆÐ3@±Í$B ��CGõ�-

È±VA¬�b[d*¬'VAC	^�^zHKU	QeY*X1b´F1C�¯�Y(^"^³Y*Z�\�F]X/Y�Q�FIbrH�QeU	°/Y*F'RZr\]òIÊxV�C	^&CGX	XIY�X�\IF/H[b�Z/µ
- Í�Ò'VAC	^QeY*CGd$¬�Y*X�MGV�brH�¬1C*F�Y*f«\Ib[Z�bNT/QeC�HKb[U	F�H[b[S�Y

U	�Í�Ò/Ð'H±U1Ò�Í�Ð�^eYGd(U	F�X�^7T�Y�HKV�Y*Y*F1H[V�U'b�F�d*QeY�S�Y�FIHR^�@	º�¬�Y5HKbrH�QzC�H�b[U	F1V�C�^d*CGQRQeb[Y*X1UG\/H3VAbrHK¬�C*F½C*\	HKU	S�C�H�b[d+B£Y�H±QeU	¬/S¿HKbÁH�QeC�HKU	Q

Y*f«\]brµIµ�Y*X1V�b´HK¬�C'd*U	S�T�b[F�Y*X1B8Y�H[QeU(¬�SÀY*Z[Y*d�H[QeU	XIY	@/W�Z�brf	\�UGH_^6UGAÍ*Ð/Ð9A	c UG�HKbrHKQRC�FIH�VAY*QeY�CGXIX/Y*X1V�¬�Y*F1H�¬�Y#µ
-¼¯�CGQeb´C�H�b[U	F3^

V�Y*QeY�^eS½C*Z[Z3T�Y�H[V�Y*Y*F4H[V�U¸b[F�d�QeY*S�Y*F«HR^"M�C*F�XÓ^³S�CGZ´Z[Y*Q¯�U	Z´\�S�Y(^#U«·HKbrH�QeC�F	H·È � A	c&Ê�V�Y*QeY1C(X/XIY*XÆV�¬�Y$FóH�¬�Y�µ
-Ä¯�CGQeb´C�H�b[U	F3^

V�Y*QeY�b[S1µ�U	QKHKC*F«He@7º&UGH[C(Z5^³U	Z´\/HKb�U	F4¯�U	Zr\]S½Y�V�C�^AHK¬]Y�F ��� @ �ÆS1c5@xº�¬�Y¸^eCGS�Y�Y*ò«µ]Y*Qeb[S�Y�F/H�VAC	^�S½C(X/Y1VAbrHK¬DÐ�@ Ð�Í�B ��C�?Z

^eU	Zr\/H±b[U	FÆC�^6QeY�RY*QeY*F�d*Y«@ 6 \]Y#HKU'HK¬]Y�CGXIX/Y*X�-�?�ZxC(F�X���CGõ�-¼¯�U	Z´\3S�YG^HK¬]Y#zb�F�C*Zxb[U	FIb[d�^zHKQeY�F�°	H[¬�b´F�d*QeY*C	^eY�X1RQeU	SÀb´F�bÁH±brC(Z[ZNE

Í�Ð/Õ g�M HKU�C#S�C*ò/b´S�CGZ	¯�C(Zr\]Y#UG�Ò3@ Î
×
Í�ÐIÕ ge@



�

�I¶`/b´Z[b[d*b[d5C(d�b�X'QeY�HKY�FIH[b[U	F�U	F1X/b±^²µ]Y�Q"^eY�X�S1CG°	F�Y�H�brHKY

W¿^zHKU	d�®Ó^³U	Zr\IHKb[U	F�V�brH�¬ÉÍ�@ Ò��
×
Í�Ð Õ ô B,UG·^eb[Z[b[d*b[d�C(d*b[X'V�C�^µIQeY�µ]C*QeY*X'TIE�X/b[Z´\/HKb´FI°1C½`]?ÂD`Id*b[Y*F�d*Y�^eb[Zrb�d�U	FÓ^²H�C*F�XIC�QRX�UG

��@ �
×
Í�Ð Õ g B V�¬�b[d$¬óVAC	^�^zHKC�T�b[Z�bK^³Y*X�TIE4C -���õ�ô5S�C�H�Qzb�ò�@]º�¬�Y'Rb[FICGZ�µ
->U	�HK¬�Y�^zHKU	d�®É^eU	Zr\/H±b[U	FóVAC	^#C(X�»e\3^zHKY*XÆHKU¸Î�@ �1T/E

CGXIXIbÁHKb�U	F4UG�Ð3@KÍ�B ��CGõ�- ^³U	Zr\IHKb[U	F7@�º�¬�Y�F]M H�¬IbK^#^eb[Z´b[d*b[d'C(d*b[X4^eU	Zr\IHKb[U	FÆV�C�^+XIY*U	ò	E/°�Y*F�C*HKY*X½\ ^³b´FI°ÆC�¯�C(d�\I\]S µ	\]S1µ3@�º�¬�Y

C�T3^eY*F�d*Y8U«�µ]U	ZrEIS�Y�Qeb�d `Ib1^zµ3Y*d*b[Y(^ób[F¾H�¬�Y8^zHKU	d�®¿^�U	Z´\/HKb�U	F VAC	^ÆdGU	FIzb�QeS½Y*X8TIE�d(U	S-µ]C*QebrF]° © ?Â0¶±B¾` VAbrHK¬ 9 /�¶�/�bK^

^zµ�Y*d�HKQeUI^edGUGµ]b[d#S�Y*C	^z\IQeY*S½Y*F	HR^"M�H�¬�Y5Z[C�H[HKY�Q�QeY(^zµ�U	FIXIbrF�°�U	FIZNE'HKU�S½U	F]U	S½Y*Q5`	b�C�^X/Y(^ed*QzbNT�Y*X�T�Y*ZKU«V�@

º&U-µ]QeU*¯�b[XIY'C�T�C�^³Y1eU	Q5d*U	S1µ�C(QzbK^eU	FÆV�b´HK¬4d*U	S-µ]CGd�HKY*X¸S½C(°	F�Y�H[b´H[Y(M/T�C*HKd*¬4CGX]^³U	QzµIH�b[U	F4Y*ò«µ]Y*Qzb[S�Y�F/H_^6V�b´H[¬4XIbK^zµ�Y*Q"^eY�X

S�CG°	F�Y�H�brHKY4V�Y*QeYËd�U	F]X«\]d�HKY*X b´F µ�Z´C	^zHKb[d¸¯�Y(^�^eY*ZK^½C*H�QeU	U	S HKY*S1µIY*QeC�H[\IQeY¹b´F C*F¾C*FICGY�QeU*T�b[dË°IZ[UG¯�YÓT�U	ò3@�º�¬�YËS�C*°	F�Y�HKbrHKY

µ]U«VAX/Y*Q�V�C	^&Qzb´F3^³Y*X'VAbrH�¬1C�Ð�@ Ð0Í�B ��C	?Z3XIY*U	ò	E/°IY*F�C�HKY*X�^eU	Zr\IH[b�U	F�@Gª7bN¯�Y·T�C�HKd*¬1Y*ò	µ�Y*QRb[S�Y�F/HR^xV�Y*QeY+µ]QeY�µIC*QeY�XAT/E1C(X/XIbrH�b[U	F

U	�Ð3@���°ÆUG·S�CG°IF�Y�H[brH±Y�µ]UGV�XIY*Q+b´F �	Ð½S1c UG&HK¬�Y�^³b[Z�b[d*b[d'C(d*b[X4^zH[U	d�®ó^�U	Zr\IHKb[U	Fx@]W#_H±Y�Q·C�F4Y*f	\Ib[Z[bNTIQebr\ISÀH[b[S�Y�UG5Ô	ÐÆ¬]M H�¬�Y

^z\/µ]Y*QzF�C�HKC*F	HR^�V�Y*QeY5QeY*S�U*¯�Y�X�C�F]X'Rb[ZÁH�QeC�HKY*X1U	F1Ð�@ Ò AISÃzb�ZrHKY�Q"^�@

º�¬�YDS�U	F�U	S�Y*Q4^eb´Z[b[d*U	F�d*U	F�d*Y*F/H�QzC*H[b[U	F¾V�C�^ÆS�Y�C�^²\]QeY*X8T/E 9 /�¶+/�bK^4^zµ]Y�d�HKQeUGµ]¬�UGHKU	S�Y�HKQKE�U	F�C¾`	¬�b´S�CGX��*\�Ò/ÑIÐ�Í

XIUG\	T�Z[Y T�Y*CGS ^²µ]Y*d�H±QeU	S½Y�HKY*Q�@Éº�¬/bK^ 9 /�¶+/�bK^ S�Y�H�¬�U	X F�Y*Y*X]^ �%QeY*CGd�HKC*F	HR^�@Éº�¬�Y.Rb[Q"^_H�QeY*CGd�H�C*F/H�bK^ C*S1S�U	F�br\IS

¬�Y�µIH[C(S½U	Z E	T�X/C*HKY1È[B8Y*Qed�®�ÊVA¬�b[d*¬4bK^�^²HKU	QeY*X¸brF4C(d�b�X	b[d'S�Y*XIbr\IS;ÈR^²\]ZrK\]Qeb[d'C(d*b[X/Ê·C�FIX½H�¬/\ ^6RU	QeS¸^6H�¬�Y�¬�Y*ò/C*S�U	ZNE	T�XIY�FI\�S

CGd*b[X4b�U	FxÇ3bÁH&QeY*C(d�H_^+V�brHK¬É^zb[Z[b�d�b�d1CGd*b´XÆHKU½²U	QeS H�¬�Y�E/Y*Z[Z[U	V>S�U	ZrEIT�XIU�^eb[Z[b[d*b[d�CGd*b[X4d*U	S1µ�Z[Y*ò3@3º�¬�Y�^eY*d�U	F]X4QeY�C(d�H[C*F/H&bK^+H�¬�Y

HKC*QzH�C�QRb[d#C(d*b[X�È±B£Y�Qed�®�ÊxVA¬�b[d�¬1QeY*C(d�H_^�V�brH�¬'H�¬�bK^xEIY*Z[Z[U	VÃd*U	S1µ�Z�Y�ò�HKU'RU	QeS H�¬�Y+H�C*QzH[QRC�HKY5S�U	Z´EGT�X�Y*F�b�d#d*U	S1µ�Z[Y*ò3@Gª7brFICGZ´ZNE'HK¬]Y

H�¬�brQeX¸QeY*CGd�H[C*F/H&b±^#C1QeY*X«\]d*brF�°4C(°/Y$F/H5È[B8Y�Qed�®]ÊeM£VA¬/b�d�¬4RU	QeS¸^+H[¬IY�^eb[Z[b[d*U	S�U	Z´E	T�X�Y*F�b[d�T�Zr\]Y1d(U	S-µ]Z[Y*ò4C�T3^"U	QKT�b[F�°ÆZ�b[°	¬«H·C�H

C�T�UG\IH �«ÒIÐ�F/S4@

W;d*CGZ�bNT/QeC*H[b[U	F8d�\]QK¯�YÆV�C	^1QeY*C*Z[b �GY*XDV�brH�¬¾^ebrZ�b[d*U	F d*U	F�d*Y�F/H�QzC*HKb[UGF ^zHKC*F/XIC*QeX�^�brFDH�¬�YÆQRC�F]°/Y4Î�@±Í
×
Í�Ð Õ � ¶�Ô/@KÍ

×
Í�Ð Õ � B M

µ]QeY�µ]C*QeY*XóVAbrH[¬4H�¬�Y4`�?Â�`Id*b[Y*F�d*YÆ^eb[Z[b�d�U	F£^²HKC*FIX/C*QeXËUG � @ �
×
Í�Ð/Õ g�B¾@&`	HKC*F�X	C*QeX�^�C*F/XÉ^eC�S1µ]Z[Y¸^³U	Z´\/HKb�U	F3^AVAY*QeY-µ]QeY�µIC*QeY�X

V�b´HK¬½H�¬�Y3��QeY�C(d�HKC*F«HR^�C*FIX-VAY*QeY#µ/\IH�b´FÉÍAd*S¸¶rH[¬]b[d�®Æd�\�¯�Y�H[HKY(^5È_b[F�f	\�C*QzH �GÊxHKU�T�Y�C(F�CGZ E�^eY�X�b[F�H[¬]Y#V�C�¯�Y*Z[Y*F�°	H�¬½QRC*F�°/Y�ÑIÐIÐ�¶

�	Ð/Ð�F/S4@(W¾Ð�@ Ð7Í�B �AC	?�Z3^eU	Zr\IHKb[UGF1VAC	^�\ ^³Y*X�C	^xT�C(d�®�°	QeUG\]F�X�Y�Z�Y�d�HKQeU	Z E«HKY�C�KHKY*QC(X/X	b´H[b[U	F�UGxHK¬�Y �#QeY*CGd�H[C*F/H_^�@

º�¬�Y�^²H±U	d�®ó^³U	Z´\/HKb�U	FÆC*F�X¸^³U	S�Y�QeY�µIQeYG^eY*F/H�C�H�bN¯�Y1^eCGS1µ]Z[Y(^6VAY�QeY�C*F/C(ZNE�^eY*XÆC�^6V�Y*Z[Z3TIE © ?Â0¶±B¾`�HKU�f	\�C*F/H�brKE�HK¬�Y�HKUGHKC*Z

^eb[Z[b[d*U	FDd*U	F�d*Y*F/H�QzC�H±b[UGF3M�C*F/X]M3T/EDd(U	S-µ]C*QebK^eU	F¹HKUÆH�¬�Y�93/�¶+/�bK^�CGFICGZNE]^³Y�^�MxHKU4S�C�®]Y¸^²\]QeY1HK¬�C�H5F�UË^eb[Z[b�d�C�µ�U	Z E/S�Y*Q"^�V�Y*QeY

eU	QeS�Y*X�brF'H�¬�YA^³U	Zr\IH�b[U	F3^�@

º�¬�YA^³U	QzµIH[b�U	F1X/b±^_H[QebNT/\IHKb[U(F�d�U	Y�Rzb�d�b�Y�FIH 0�X�V�C	^&X/Y�HKY�QRS�brF�Y*X�CGd*d*U	QeX/b´F�°�HKU�H[¬�Y5Y*f	\�C*H[b[U	F-È�Í�Ê�Ç
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V�¬]Y�QeY! - ö `Ib[õ ö�"$# %�& '(' & #�) #*&�)5bK^1H[¬�Y£^³b[Z�b[d*b[dDCGd*b[X d*U	F�d*Y�FIH[QRC�HKb[U(F�b´F H�¬�Y8^z\/µ]Y*QzFIC�H�C�FIH�C�KHKY*Q�CGX]^³U	QzµIH[b�U	F �) - ö `Ib[õ ö�"$#+*�, � 2 H�¬�Y
XIbrKeY*QeY*F�d*Y'T�Y�HKV�Y(Y*F¹H[¬]YÆ^eb[Z´b[d*b[d�CGd*b[XËd*U	F�d*Y�FIH[QRC�H�b[U	FDb´FóH�¬�Y¸^²H±U	d�®£^eU	Zr\/H±b[U	FDC*F�XÆH�¬�Y¸^³b[Z´b[d*b[d�CGd*b[XËd*U	F�d*Y*F/H[QRC�H�b[U	FDb´FóH�¬�Y

^z\/µ]Y*QzF�C�HKC*F	H ��/ H�¬�Y�HKUGHKCGZ�¯�U	Zr\�S�Y�UGxHK¬�YA^²\ ^zµ�Y�F ^³b[U	F�C�F]X�S H�¬�Y5S�CG°	F�Y�H�brHKY5S�C	^"^�@

Ñ]¶ -�E/XIQeU	X	E/F�C(S�b[d�µIQeUGµ�Y*QzH�b[Y(^C*F�X�CGd*b[X�T�C�^³Y5H[b´H[QRC�H�b[U	F�UG�d*U	S1µ�C(d�H±Y�X�S½C(°	F�Y�HKb´HKY

�	Ð4°4UG5S�CG°	F�Y�H�brHKY'VAY�QeY�d�U	S1µ]CGd�HKY*XÆV�b´HK¬4C'¬�E/XIQeC�\]Zrb[d�µIQeYG^"^#C�H�C$T�UG\/H�Í�Ò/Ð�T�C*Q"^+b´F4C¸^²H�CGb´FIZ[Y(^�^�^zHKY*Y*Z�µ]Y*Qed�U	Z�C�H�b[U	F

d*Y*Z[Zz@3º�¬�Y1d*U	S1µ]CGd�HKY*X4S�CG°IF�Y�H[brH±Y1d�EIZ[b[F�XIY�Q#b±^#Ñ�@ ÔÆd*S;brFËZ[Y�F]°«H�¬ÆC(F�X4Ò4d*S;brFËXIbrC(S½Y�HKY$Q#Z[Y*CGX	b´F�°ÆHKU¸C1HKUGHKCGZ7¯�U	Zr\]S�Y½U	

Í�Ñ�@±Í+d*S ô @IW#KHKY*Q&d�U	S1µ]CGd�HKb[U	F]M�^zHKC*brF]Z[Y(^�^5^zHKY*Y�Z3Rb[ZrHKY�Q"^VAY�QeY#µI\	H7C�H]T�UGHK¬¸Y�F�X]^6UG�H±¬�Y#S�C*°	F�Y�HKbNHKY�d�EIZ[b[F�XIY�Q�@�� Y�b�°	¬«HKb´F�°'H�¬�Y

d*Y*Z[Z�T3Y�²U	QeY�CGFIX½C*KHKY*Q5^³C*H[\IQzC*H[b�U	F1TIE-HK¬]Y�Ð�@ Ð�Í�B ��C�?�Z�^eU	Zr\/H±b[UGF¸CGZ[Z[UGVAY*XÆd*CGZ[d�\]Z[C�H�b´F�°�C�µ]U	QeY5¯�U	Zr\]S½Y�U	 � @ Ò�d�S ô CGFIX�C

µ]U	QeUI^³brH�EËU«��]Ô��D@7º�¬/b±^�bK^�C�S1\�d�¬Ë¬Ib[°	¬�Y�Q#µ]U	QeUI^³b´H´EóHK¬IC*FóH�¬�Y�Y*ò«µ]Y*d�HKY*Xóµ]U	QeUI^³b´H[EDUG�S�CG°IF�Y�H�brHKY1RU	QeS½Y*XËU	FDd*U	F/H�CGb´F�Y�Q

^z\�QzRCGd*Y(^#\�F�XIY*Q�°/Y*U	Z[U	°Ib[d*CGZ·X/bK^zµ]UI^³C(Z�d*U	F�X/b´HKb[UGF ^�M3T/\/H6brH�QeY�µIQeY(^eY�FIHR^�C�Rb[Q"^_H�^zHKY�µDb[F£^³b´S1\�Z´C�H�brF]°4QeY�µ]UI^ebrHKU	QKEDdGU	F]X/brH�b[U	F3^

^eb[F�d*Y�^z\IQzRCGd*Y+HKU�¯3U	Zr\�S�Y�QeC�H±b[UI^d*¬�C*F/°IY+RQeU	S>C�T�UG\IH�Ô	Î�S½gKÖ[cËb´F�^²H�\�XIb[Y(^�V�b´HK¬1XIbK^²µ]Y�Q"^eY*X1S1CG°	F]Y�H±bÁHKY5HKU�C5¯�CGZr\]Y#UG0C�T3UG\/H

�IÒ/ÐIÐ'S�g[Ö[c·MGµIQeU*¯�b[XIY�X�CGZ[Z3^z\IQzRCGd*Y(^U	xHK¬�Y5d*U	S1µ�C(d�HKY*X1S1CG°	F]Y�H�brHKY5µ�UGVAX/Y*Q&QeY*S1CGb´F'C(d*d�Y(^"^³b´T�Z[Y	@

º�¬�Y5µ�Y*Qed*U	Z[C�H±b[UGF�d*Y*Z[Z�V�C	^�HK¬�Y*F�d�U	FIF�Y*d�HKY*X'HKU�C#µ�Y*QebK^zH�CGZNHKb[d+µI\]S'µ1V�b´HK¬�C�d�U	F ^²H�C*F/H3zZ�UGVÃQeC�HKY�C�F]X'V�brH±¬1C*F½b´S1µ�UI^eY*X

µ]QeYG^"^z\IQeY.-ÆÒAT�C�Q"^�@�W#F1b´F/Z�Y�H0^zHKU	d�®¸^eU	Zr\/H±b[U	F'V�C�^d*U	F/HKb´F«\]UG\ ^³Z´E1b[F�»"Y*d�HKY*X1C�H3CA^³b�X/Y�UGxHK¬�Y5S1C(°	F�Y�HKbNHKY#d*U	QeY+VAbrHK¬'H�¬�Y�µI\�S'µ

C*F�X4^eC*S1µ�Z[Y(^�V�Y*QeY'd(U	Z[Z[Y*d�HKY*XÆb[F¸C�T3^eY*F�d*Y1UG�C(b[Q5U	F½H�¬�Y�UGHK¬�Y�Q�^ebrXIY'U	&HK¬�Y�S½C(°	F�Y�HKb´HKY'd*U	QeY�C�H&XIY�zb´F�Y*X½H±brS�Y(^�@]º�¬�Y�brFIZ[Y�H

^eU	Zr\/H±b[U	F VAC	^Dd*U	F/HKb´F/\�UG\ ^eZNE µI\]Qe°/Y*XÃV�brH±¬ F]bÁH�QeU	°/Y*F¿V�¬�b[d$¬ VAC	^¹µI\�QebrRb[Y*XÃRQeU	S U	ò	E/°]Y�FÄT/EÃµ]C	^"^³b[F]° H�¬IQeUG\�°	¬¿C*F

CGS�S½U	F]bÁ\]S¿S½Y�H�C�¯�C*F�C(X	C�HKYA^³U	Zr\IH�b[U	F1d*U	F/H�CGb´F/b´F�° �0F3È"-A°/Ê7CGS1C(Z[°	CGSÆ@

Â7Qeb[UGQ&HKU1Y*ò«µ]Y*Qeb[S�Y�F/HR^H�¬�Y�d*U	S1µ�C(d�H±Y�X�S�CG°	F]Y�H±brHKY#V�C�^�QebrF3^eY*X1V�b[H[¬¸C'Ð3@ Ð�Í�B ��C(?�Z�^eU	Zr\IHKb[U	F7Ç«H�¬�Y#µ�Y*QebK^zH�CGZNHKb[d#µI\�S1µ

V�C�^�X/Y*Z[bN¯�Y*Qeb´F�°1C�d*U	F3^²H�C*F/H3RZr\�ò�UG&C(F½b´FIZ[Y�H&^zHKU	d�®4^eU	Zr\IHKb[U	F¸UG&Ð�@ Ð0Í$B ��C	?Z0È±µ�-ÃÎ3@ Ô	Ê�\IF	HKb´Z H�¬�Y�UG\IHKZ[Y�Hxµ�-ÄS1C�HKd$¬�Y*X-H�¬�Y
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