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A BDC E?FHG�B�I�JLK�FMINB�COC B8P�Q R�SUT�V�WLB?XYC F[Z]\_^a`=B?bcZ+dfe�\LB�C E?Fgd?ChC�TiIjB?W�F"k9JlW_dnmoWlF[p�Q J_^3qrFUP�QOChC�Z+d?QsR9J_d[Q Rtd
u v�w IjB?WxJLK�F]V�WlB?XYC F[Zy\LF"JzB?R�JLK�F{moB?b�WL\lF]qrF"X�VYd|S[F[^

} 0�~g�L�[� V�B�Q R	JL\_�3��R�m"Chd|\L\{P�F�J d?C �?F[p�d|X�B?b�J+JLK�FtA VYCOdle	�
JLWLF"Ftp�d"J_dg\LJLWlbYmoJLb�WLF[^���K�F�p�d|J_dn\LJLWlbYmoJLb�WLF
Z+d?QsR9J_d[Q R�\�d�\LB[WLJLF[p�\LF"J�B�I�F[C F[Z3F"R	JL\�Q R�d3XYQ RYd|WLe�\lF[d|W_m�K�JLWLF"F[��d?ChC B8P�Q R�S�\LF[d|W_m�KY��Q R�\LF"WLJ_QsB?RY��d|RYp�p F[C F"J Q B?R
B�I�F[C F[Z3F"R	JL\_^�qrF+V�WLB8E?F[pgJlKYd|J�\LJ d|WLJ_Q R�S�P�Q JLK�d|R$F[Z3V�J�eiJLWLF"F[�@d�\lF[��b�F"RYmoF�B�I���B[V�F"W_d|J Q B?R�\HQsR9E?BDC E�QsR�S
d�JlB?J_d?CDB?Rt��F[C F[Z3F"R	JL\�J_d|�?F"\{d|JgZ3B?\LJg� � ��C B?S��=�xJ_QhZ3F[^i��F"WLFHP�F{F"k9VYC B[WLF+E?F"WL\ Q B?RiB�I�JLKYQ \�\LJ_d|JLF[Z]F"R9J
P�Q JlK�B?b�J�d|\L\LbYZ+QsR�S+JLKYd|J@P@F]\LJ_d|WlJ]IjWLB�Z�d|R7F[Z3V�J�enJlWLF"F[^
} �Y 
~ v \L\LbYZ]F]e?B?btd|WLF�S�Q E[F"Rtd3XYQ RYd|WLe{\LF[d|W_m�K�JLWLF"F]¡ � Z+dfe+R�B?JxX�F]XYd?Chd|RYmoF[p��L^zA J_d|WLJ_QsR�S�IjWLB�Z¢JLKYQs\�JlWLF"F[�
P@FxP�d|R	J=JLBHp BMd£\lF[��b�F"RYmoF�B�I9�¤\lF[d|W_m�KY��Q R�\LF"WlJ_Q B?RY��d|RYpHp F[C F"J_QsB?R+B?V�F"W_d|J_Q B[R�\_^�¥¦F"J@�tp F"R�B?JlFaJLK�F�R	bYZzX�F"W
B�I9F[C F[Z3F"R	JL\3Q R9E[B�C E?F[p � Q R+JLK�F�B?W_Q SDQ RYd?C�JLWLF"F�¡�B?W3Q R�\LF"WLJLF[pHChd|JlF"W_�L^;�|I9JLK�FaJlWLF"F�Q \§R�B?J@XYd?Chd|RYmoF[p���d|R9e{\_Q R�S�C F
B?V�F"W_d|J_Q B[R�m"d"R+J_d|�?F3ZabYm¨K7Z]B?WLF@JLKYd|R7� � C B?S=�©�DJ_QOZ3F[^@ª;WLB8E?F§JLKYd|JzIjB?Wzd|R	e�JLWLF"Fz¡�� JLK�F"WLF�Qs\zd£R	bYZzX�F"W���«
\LBHJLKYd|J�d�\lF[��b�F"RYmoF+BDID�¬B?V�F"W_d|J_Q B[R�\UIjB?W�d|R	e��®­¯��«tJ_d|�?F"\�d|J�Z3B[\LJU� � �°C B[S��©��J_QhZ]F � JLK�FgmoB?R�\LJ_d"R9J
Q R�JLK�F]XYQsS7± � ^h�3\lK�B?bYChp�R�B?J�p F"V�F"RYp�B?R7JLK�F]JLWLF"F]¡��L^
} &£ 
~ v \L\lbYZ3F]e?B?b7d"WLFaSDQ E?F"R.dzXYQsRYd|WLe+\LF[d"W_m¨KHJLWLF"F�¡ � Z+dfeUR�B?J@X�F�XYd?Chd|RYmoF[p��l^ v \�Q RHVYd|WLJ � d[^h�£P@F�P]d"R9J
JLBtp Btd�\LF[��b�F"RYmoFHB�I;�²\LF[d|W m¨KY�=Q R�\lF"WLJ_Q B?RY�=d"RYprp F[C F"J_Q B[R³B[V�F"W_d|J Q B?R�\�\LJ_d|WLJ Q R�SiIjWLB�Z�JlKYQ \aJlWLF"F[^ v \l\LbYZ3F
JLKYd|JUJLK�FHJLWLF"F.Q RYm"C bYp F"\³d{R	bYZaX�F"WUB�Ix´"B?b�J_p�d|JLF[p�´nF"R	JLW_Q F"\ ^¶µnB?WLFHV�WLF[m"Q \lF[C e[�xC F"JM·¸X�F�JlK�F�R9bYZaX�F"WUB�I
F[C F[Z3F"R	JL\MQ RrJlK�FnJLWlF"F[�xd|RYp$d|\L\LbYZ3F{JLKYd|JUJLK�F+\LF[��b�F"RYmoF�BDIY�¹B?V�F"W_d|J_Q B[R�\HQ R	E?B�C E[F"\]B?RYC e�d+\Lb�X�\LF"JUB�I��
F[C F[Z3F"R	JL\_^tª;WLB8E?F+JlKYd|JHIjB?WHd"R9eiJLWLF"FH¡���JLK�F"WLF.Q \gd�R	bYZzX�F"WU��«�\LBiJLKYd|Jgd�\LF[��b�F"RYmoF�B�I��¹B?V�F"W_d"J_Q B?R�\
Q R	E?B�C E;Q R�SMd�\Lb�X�\LF"J�B�ID�rF[C F[Z3F"R	JL\_�YINB?W�d|R	en�º­¯��«iJ_d"�?F"\�d|J�Z]B?\LJ�� � �°CsB?S��©��J_QhZ3F � JLK�FHmoB?R�\lJ_d|R	J�Q R
JLK�FUXYQ St± � ^O�{\lK�B?bYChpnR�B?J{p F"V�F"RYp�B?RiJLK�FUJLWLF"FU¡��L^+��Q R	J_»£e[B?b$Z+dfe�P�d|R	JaJlB�\LJ_d|WLJzX9e7V�WLB8E�Q R�SHJLKYQ \{IjB?W
d3\LF[��b�F"RYmoFUB�I��¼\LVYChdfenB[V�F"W_d|J Q B?R�\_^ v ChC¦B[JLK�F"WxB?V�F"W_d|J_Q B[R�\]m"d"R�X�FgmoB�Z3V�B?\LF[p�BDI)\LVYCOdleHB?V�F"W_d|J_Q B[R�\_�9R�B?JLF
K�B8P@F"E?F"W_�;JlKYd|JHp F[C F"JlFid|RYp$Q R�\LF"WlJHQ R	E?B�C E[F"\]\LVYChdfeiB?R�Q JLF[Z]\�B?JLK�F"WUJLKYd"RrJLK�FHB?R�FnP@F+P�d|R	J]JLB�Q R�\LF"WLJ�B?W
p F[C F"JLF[^

} 2�~��L�?� V�BDQ R9Jl\_����F"WLF@P@F�moB?R�\_Qhp F"Wzd�V�B?V�bYCOd|W=K�F"b�W_Q \LJ Qhm@INB?W�JLK�F���W_dfE?F[ChQsR�S�A�d?C F"\_Z{d|RMª;WLB?XYCsF[Z � �zA�ª��L^
qrF3moB?R�\_Qhp F"W§d�E?F"WL\ Q B?R]B�I�JLKYQ \�V�WlB?XYC F[Z+��PxK�F"WLF§e?B?b{d|WLF§S�Q E?F"R{d=\LF"J@½¶B�I��7m"Q J Q F"\_��P�Q JLK]VYd?QsWLP�Q \LF£p�Q \LJ d|RYmoF"\
X�F"J�P@F"F"RHJLK�F[Z+��d|RYp3J�P@BHp�Q \lJ_Q R�S?bYQ \lK�F[p+m"Q J_Q F"\3¾]d|RYp�¿À^�qrF�d|\L\LbYZ3F�JLKYd|Jzp�Qs\LJ_d|RYmoF"\�d|WLFz\Le�Z{Z3F"JLW_Qhm � JLKYd|J
Q \_��Á�ÂÀ¾L¿ �ÄÃ�ÅÇÆ ��È�Á�ÂÀ¾L¿ �ÄÆ;ÅÇÃ �=INB[W]d"R9eHVYd?Q W@B�I¦R�B;p F"\ Ã�ÅÇÆ{É ½U�L^@��K�F]V�WLB[XYC F[Z�Q \@JLBUÊ�RYp�d|R�B?W_p F"W_QsR�S�BDI¦JLK�F
m"Q J_QsF"\xJLKYd|Jx\lJ_d|WLJL\�d|J�¾3F"RYp \�d|Jx¿|�DE�Q \ Q JL\�d?ChC�m"QsJ_Q F"\xF"k;d?moJ_C e�B[RYmoF[��d|RYp+\LB+JLKYd"JaJLK�F�\LbYZËB�I)JlK�FHp�Q \LJ d|RYmoF"\
B�I�moB?R�\LF[mob�J_QsE?Ftm"Q J_Q F"\³Q \7d|\7CsB PÌd|\{V�B?\L\ Q XYC F[^�µnB?WLFtIjB?W_Z{d?ChC e[��P@F�P�d|R	JUJLBrB?W_p F"W{JLK�F�R�B�p F"\HB�I�½²d|\
Æ�Í|Å�Î_Î�ÎLÅLÆ5Ï \lB�JLKYd|J Æ�Í ÈÐ¾�� Æ?Ï Èy¿|��d"RYp Ï9Ñ�Í
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Ô Í ��Qs\Hd|\{C B8PÕd|\]V�B?\l\_Q XYC F[^ � ��JHQ \gmob�\LJLB�Z+d"WLe
JLBtd|\l\LbYZ3F+JLKYd"J]JLK�FMp�Q \LJ_d|RYmoF"\�\_d|J_Qs\_INe�JlK�F+JLW_Qhd"R�S�C FHQsR�F[��bYd?COQ J�e[^�qrF³p B�R�B?J]R�F"F[p�JLKYQ \{d|\l\LbYZ3V�J_Q B[R�IjB?W
JLKYQ \zV�WLB?XYC F[Z+^���J�Q \�d?Cs\LBMmoB�Z+Z3B?R�JlB�d[p�p�JLK�F{p�Q \lJ_d|RYmoF{Á�ÂÀ¾Ç¿ �ÄÆ?Ï)ÅÇÆ�Í �L��Qh^sF[^h�5JLB³d|\L\LbYZ3F]JlKYd|J@JLK�F�\_d[C F"\_Z+d|R
R�F"F[p \�JlBnS?B�K�BDZ3FUJLB Æ�Í d[INJLF"W�E;Q \_Q J_QsR�S7d?ChC=m"Q J Q F"\_^U�©F"WlF+P@F�P�QhChC�moB?R�\_Qhp F"W{d�VYd|JLKcIjB?W]\_QhZ3VYCOQhm"Q J�e[^h�i��K�F
��W_dfE?F[ChQ R�S.A�d?C F"\_Z{d|R�ª;WlB?XYC F[Z¼Q \gd�P�F[COC �
�9R�B8PxRiKYd|W pgV�WLB?XYC F[Z{^���F"WLF+P@F+P�QhCOC)R�B?J�X�F.moB?RYmoF"WLR�F[p�P�Q JLK
Ê�RYp�Q R�S.d�S[B9B;p���bYd?ChQ J�eH\LB�C b�J Q B?R � P@F[ÖhChC�moB?R�\ Qhp F"WaJlKYQ \UCOd|JLF"W�Q R7JLK�FHmoB[b�WL\LF[�L��W_d|JLK�F"WzP�F�P�QhChCYmoB?R�\_Qhp F"W�d|R
F"×7m"Q F"R	J�QOZ3VYC F[Z3F"R	J_d|J_QsB?R�B�I�d£V�B?V�bYChd|W=K�F"b�W_Qs\LJ_Qhm"»@Ø|�l±�V�J_^@��K�F�Qhp F[d]Q \�JlB]\LJ_d|WLJ=P�Q JLKMd|R	e�B?W_p F"W Q R�S]B�I9JLK�F
E?F"WLJ QhmoF"\_��d"RYpnQhZ]V�WLB8E?FxJLK�F[Z�E�Qhdx\_QhZ3VYCsF�m¨KYd"R�S?F"\_^xÙ�B[R�\_Qhp F"W�d"RnB?W p F"W Æ�Í|Å�Î_Î�ÎLÅLÆ5Ï ^�±�R�F�\_QhZ]VYC FUm�KYd|R�S?F�Q \
JLB�moB?R�\_Qhp F"Wzd"R9e]\Lb�X�\lF[��b�F"RYmoF Æ Ò Å�Î_Î�ÎLÅLÆ5Ú IjB?W�\lB�Z3F ��Û Â Û�Ü�Û �©��d|RYpaWLF"B?W p F"W�JLK�F@JLB[b�W�X	e�WLF"E[F"WL\_Q R�S�JLKYQ \
\Lb�X�\LF[��b�F"RYmoF[^x��K�F@WLF"\lbYC J_Q R�SxB[W_p F"W Æ�ÍlÅ_Î�Î�ÎlÅÇÆ Ò ÑDÍ|ÅLÆ Ú ÅLÆ Ú Ñ�Í|Å�Î_Î�Î�ÅÇÆ Ò
Ô Í|ÅÇÆ Ò ÅÇÆ Ú Ô Í|Å_Î�Î_ÎLÅÇÆ?Ï \LK�B8PxR�B?R�JLK�F u Q S?b�WLF



s tvv
i-1 i

vj

u Q S?b�WlF � » v Ø|�l±�V�J�QhZ3V�WlB E[F[Z3F"R9J3INB[WxJLK�F{��W_dfE?F[ChQ R�SMA�d?C F"\ Z+d|Rtª;WlB?XYC F[Z+^

� ^@��K�F@R�F"P�B[W_p F"W_Q R�S{m�KYd|R�S?F[p3X	eMp F[C F"J_Q R�S]JlK�F�J�P@B�F[p S?F"\ �ÄÆ Ò Ñ�Í|ÅÇÆ Ò �§d|RYp �ÄÆ Ú ÅÇÆ Ú Ô Í �L��d"RYp3WLF"VYChd?m"QsR�S]JLK�F[Z
X	e �ÄÆ Ò Ñ�Í|ÅLÆ Ú �L��d|RYp �ÄÆ Ú Ô Í|ÅÇÆ Ò �L^ �lÝ B?JlF]JLKYd|JxJLK�F�\LF[��b�F"RYmoF Æ Ò Å_Î�Î�ÎlÅÇÆ Ú Q \xR�B8PÞE�Qs\_Q JLF[p�Q R7JLK�F�WlF"E?F"WL\LF�B?W_p F"W_�
X�b�JUP@F7d|\L\LbYZ]F[pgJLKYd|Jgp�Q \LJ_d|RYmoF"\gd|WLF+\le�Z+Z]F"JLW_Qhm"��\LB7JLKYQ \{p B	F"\�R�B[JHm�KYd|R�S?FHJLK�F[Q WHmoB[R9JLW Q X�b�J_Q B?RiJLB7JLK�F
\LbYZ+^O�+��K�FHØ"�l±�V�JxK�F"b�W_Q \LJ Qhm�\LJ_d|WlJL\@P�Q JLKtd|R	eHJLB?b�W�IjWLB�Z�¾aJLB+¿|��d|RYp�m�KYd|R�S?F"\�Q JxE;QhdUØ|�
B?V�J�Z3B8E?F"\ �[PzKYQhC F
QhZ3V�WlB E;Q R�ScØ|�
B?V�J³Z3B8E?F"\Mm"d|R�X�F�INB?b�RYp�^���R�JlKYQ \+V�WLB?XYCsF[ZÕP@F�P�QhChC@p F"E?F[C B[V�d|R�QhZ3VYC F[Z]F"R9J_d"J_Q B?R$JLKYd|J
d?ChCsB Pz\�b�\�JLB.QhZ3VYC F[Z]F"R9JxF[d[m¨K�Ø|�l±�V�JUZ]B E[F{Q R$� � C B?S=�©��J_QhZ3F]B?R7JLK�FHdfE?F"W d|S?F[^�µ{B[WLF]V�WLF[m"Q \LF[Cse[�)S�QsE?F"Rtd
V�WLB?V�B?\LF[p�F[p S?F � Â ÅÇÜ �DJLBMd?p�p��9P@FaP�d|R	J@JLB�X�F{d|XYC F�JLBMp F[m"Qhp F{QhI¦JLK�F�\LP�d|V�VYQ R�SUJLK�F�B?W_p F"W@B�I�JLK�F]\LF[��b�F"RYmoF
X�F"J�P@F"F"RiÂ�ß � d|RYp Ü P@B?bYChp7QhZ3V�WLB8E?F]JLK�FUJLB[J_d?C�p�Q \LJ_d"RYmoF[�=d|RYp�p BHJLK�FU\LP�d|VtQhI=Q J�p B	F"\UQhZ]V�WLB8E?F[^ �LÝ B?JLF
JLKYd|J3Q J�Z+dfe9X�FaJ d|�?F�Z+d"R9e+\lbYm¨KH\LJLF"V�\@JLB�\LF[C F[moJ�d|RHF[p S?F]JLKYd|J§P�QhChC�QhZ3V�WLB8E?FxJlK�FaJLB[b�W_^h����BUX�F{d|XYCsFaJLBgp B
JLKYQ \§F"×7m"Q F"R	J_C e[�9P@FxP@B?bYChpHChQ �?FzJLB�KYdfE?F�d�p�d|J dz\lJLWLbYmoJLb�WLFzJLBHZ+d[Q R9J d?Q R+JLK�F�mob�WLWLF"R	J@B?W_p F"W§\LBUJLKYd|J�P@F�m"d|R
Ê�RYp�JLK�F�R�B�p F]W Q S?K	J�d?IjJLF"W�d"RYp�W_Q S?K	J=X�F[IjB?WLF]R�B;p F Æ Q RnJlK�F]B?W_p F"W_��d|RYp�X�F�d|XYC F�JLBU\LP�d|V+\Lb�X�\lF[��b�F"RYmoF"\�Q R
� � C B?S=�©��J_QhZ]F]B?R�JLK�F{dfE?F"W_d|S[F[^

v \L\LbYZ]F+JLKYd|J]P@FU�?F"F"V$JLK�FMmob�WLWLF"R	J�JLB?b�W{d"\Hd�ChQ R��[F[prChQ \LJ]P�Q JLKiR�F"k9Jgd|RYpgV�WLF"E;Q B?b�\]V�B�Q R	JLF"WL\_^ Ý B8P
P@Fcm"d|R�S?F"JnJlK�FrR�F"k9Jtd"RYptV�WlF"E�Q B[b�\�R�B�p FcQ Rà� �l� ��J QhZ3F[�£X�b�J�WlF"E?F"WL\_Q R�Sád³\Lb�X�\LF[��b�F"RYmoFrJ_d"�?F"\�J_QhZ3F
V�WLB?V�B?WLJ_QsB?RYd?C�JLB�JLK�FMC F"R�S?JLKtB�I;JLK�FU\LF[��b�F"RYmoF � d|\]P@FUR�F"F[pgJLB�\LP�d|ViV�WLF"E;Q B?b�\{d|RYp�R�F"k9J�V�B�Q R	JLF"WL\ �L^ v R
d?C JlF"WLRYd|JLF7QOp F[d³Qs\�JlB��?F"F"V�JLK�F.mob�WLWLF"R	JUJLB?b�WMd|\gd{XYd[Chd|RYmoF[p³XYQ RYd|Wler\LF[d|W_m�K$JLWLF"FHB?W_p F"WLF[p$Q R$JLK�FnB[W_p F"W
JLKYd|J�JLK�FUJLB?b�W�E;Q \_Q JL\�JLK�FUE?F"WLJ QhmoF"\ � P�Q JLK�¾3JLK�FHCsF[INJ_Z]B?\LJ�R�B�p F[�=d|RYpn¿xJlK�F�W Q S?K	J_Z3B?\LJzR�B�p F+BDIDJLK�FUJLWLF"F[�L^
qàQ JLK�JLKYQs\ip�d|J dg\LJLWLbYmoJlb�WLF[��Ê�RYp�Q R�S$JLK�F�V�WLF"E;Q B?b�\.d|RYprR�F"k9JHR�B�p FiJ_d"�?F"\7� � C B?S=�©��J QhZ3F[��d|RYp�moF"WLJ_d?Q R
\Lb�X�\LF[��b�F"RYmoF"\.d|WLFHF[d|\LerJLB7WLF"E?F"WL\lF[^ v \L\lbYZ3F�e?B?b$P�d|R9J�JLBiWLF"E?F"WL\lFnJLK�FHB?W_p F"WUB�I=JLK�FiQsRYQ J_Qhd?C�\LF"S�Z3F"R	J_�
R�B;p F"\ Æ)Í|Å_Î�Î_ÎLÅÇÆ?â �=d|RYpid|\L\lbYZ3FUJLKYd|J�JLKYQ \�\LF"JUã Æ)Í|Å_Î�Î_ÎLÅÇÆ?â5ä Q \�F"k�d[moJ_C e�JLK�FU\LF"J�B�I;R�B;p F"\]b�RYp F"W]JLK�FUR�B;p F
Æ Ò Q R¶JlK�F+XYQ RYd|WLei\LF[d"W_m¨KtJLWLF"F[^i��K�F"R$P�F³m"d|R�´|WLF"E[F"WL\LF[´�JlK�F+\Lb�X�\LF[��b�F"RYmoF[�©X	ecd?p�p�Q R�S�d|RrF"k	JLW_d�XYQsJ�JLB
JLK�F+R�B;p F Æ Ò JLKYd|J{Q RYp�QOm"d|JLF"\]JLKYd|J{QsRrJLK�FU\Lb�X�JLWLF"F{b�RYp F"W�R�B;p F Æ Ò JLK�F+WLBDChC \�B�I@C F[INJ{d"RYp{W Q S?K	J]R�B�p F"\gd|WLF
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