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F�G�H/I8JK4LMG!N�N�GPORQSQMG!TUNVG:W
X OZYB[B\@]_^�`ba8c(dUeAf9gh`Zij\@]PIkLmljG�N:n�LoW�p1q5r*s�ItdAG:W5[4g<iuqBi@v

w�x sUQMGBgus�N�ytHzQMGZi@{U|jp!N�LMG�{jN:G1q	GVWSW"N�G=n#G:W	i x LMG!I x G$n�vZ{*yAH(L}IjG(n X ORY	[.~�f9gA`_i
�	{jN�G�H/{�`����&�

��aU\�K;H=N"lULMn	`1G!IjpP��G=n x H(NW"G=n	�#K��U�U�U�h�U�U�keUdAq5rUszI x G=�UG!���U�h�2`#O1g�f�[
HzQ}QMG!TUNVG:W���TUH!W"G�� x IkN:n=� �"N
f�H=yALMQMQMG_f#s�N"IUH=I*�

`�e9����\��;L�IkH/I x L}H(Q*^�HzN"�UGVW X N�sz{U|
q9s�I*�Us�I<i x!� sUs�Q2s��5[ x skIksky�L x n	H=Ij�hK4s�QMLoW"L x H(Q;i x LMG!I x G(n

v�sz{*T � W"s�I<i�W"N�G=GVW�\Uq9szIj�@s�IR��f#d�O�dUOZ[B\@]#gA�"Y	[9��J�Z�Mg X ���_^x s�N"IUHzIj�2� x H=y�LMQMQSG$�EQSL��2G!N�Wrjn�{jN���� �"N
F:{jL�IAdj�U�U�

`1p=n�{*y�pA�
q9H�WN"H/I@nV|jH=N�G!I x G<G=n"W_�UG!ljG!I@{8GuQ���{UI��UG=n |jLMQMLSG�N:nh�UG$n �*H=IU¡�{jG=n x G!I(W"N�H(QMG=nhGVW �UG=nhL}Ijn"W"LoW{�W"LSs�IjnhL}I(W�G!N"IUH�W¢LMs�IUH(QMG(n
H(�"L�I��4�}H x=x N�s(£}W"N�G�QMG�{jNuG����"L x H x LoW�p����ZH=Ijn x GVWhH(NW"L x QMG=\#I*s({2nuIjsz{8n<L}I(W�G�N�N�szTjG=s�Ijn<n�{jNAQSG¤�2LMG!I��"s�Ij�Up¥�@G x GVWMW�G
n"W"N"H!W"p�TjLMGZG!Ih|jN�sz|2sUn:H=I(W;{*IjGZn:rUI(W �*¦ n�G_�UGZQ}HZQSL WSW�p!N�H!W{UN�G_G��2L�n"W¢H=I(W"G��zOb|jHzN�W"L}N9�@G�Q��}H=|U|jN�s x!� GZG!I�W�G�N�y�G=n#�UG9§�G�{U�
�UG x s@s�N:��L}IUH�W¢LMs�Ij\@Ijsz{8n�y�s�I(W"N�skI@nP¡z{-��{*I�H x=x N�sULMn�n�G!y�G!I(W	�UGZQ}H_W"N�H/Ijn�|jH=N�G�I x GhG!I�yAH�W"L ¦ N:GZ�2�MLmIk��s�N�yAH�W¢LMs�IA|2G�{�W
x s�Ij�z{2L}N�GE¨b�@G(n¥N�p=n�{2QoW"H�W�n�IUs�I©sz|�W"LmytH/{U�-�Zf#G:WMW�G x H(N�H x Wp�N�LmnªH�W"LMskI)N�G�|8sUn�G«nV{jN�QSG¬�"HzLoW�¡z{2G�Q"�ML}IU��s�N�yAH�W"LSs�I
|U{U�*QLS¡({2G��"H x LMQMLoW�G�Q}H x sUs�N��@L}IUH�W"L}s�I�G!I(W"N�G�QMG(n H=TjG!I(W�nhG�WP�"Hzljs�N�LMn�Gh|jH(N_Q}¨<y�®!y�G<QMG=n x sky�|2s�N�W"G!y�G!I�W�nh�UG�n�{*NVJ
N�p!H x W¢LMs�I4�jf�G�|2G!Ij��H=I(W�\8Iksz{8n�IjGZ�Up=�z{2Lmn�s�Ijn�|jH�nP�2��{UIAW"G=Q4N�p(n�{jQoW"H�W	Q}GZ�"HzL W	¡z{2GZQ}HZW"N�H/I@nV|jH=N�G�I x G I0�SG(n"W�|jH�n�{�W"L}QMG��
gAsz{8n�y�s�I(W"N�s�Ijn#H(Q}s�NVn�¡z{8G x G=Q}QMG(J x L2�UsULoW4W¢G!IjL}N x s�yA|�W�G_�UG=n x s�y�|2QMp!y�G!I�W¢H(N�LoW"p=n1n¢W"N�H!W"p�T*LM¡z{8G=nPG�I(W"N:G_QMG=n#H=T*G!I/W�n=�
q9G=n.�jH/Ij¡z{8G=n x G!I(W"N�H(QMG=n¥G:W.QMG=n¥L}Ijn"W"LoW{�W"LMs�Ijn¥LmI/W�G!N"IUH�W"LSs�IUH(QMG=n¥s�I(W<¨¯QMG�{jN���LMn�|2sUn�LoW"LMskIb|2Q�{8n:LMG!{jN:n.sz{�W"LMQMn¥�*G
�UL}�"�{8n�LMszI��2�ML}IU��s�N�yAH�W"LMszI�¡z{jL2n�skI/W5H/IUH(Q�rjn�p=n	��H(Ijn x GVW5H=NW"L x QMG��
O_�8n"W"N�H x W��
°Z±@²<²¤³2´2µ�¶(·�¸�µm±@´<¹4±�ºMµM¶�»9¼jµM½#¶!¾z´U¸�¿(·zºjÀ5·�´2Áu¸V¿(·�´4½ª¹-·�¿=¾z´8¶$»�·(º�Â�·/»8½#½�³*µ}¸V·�À;º}¾�Ã
Y9N�H=Ijn�|jH=N�G�I x r�LMn�s�IjGZs��2W � G1yAH�L}Ih|8LMQ}Q}H(N:n	s�� x G!I(W"N�H(Q@�jH=I��8n	H/Ik�ALmI/W�G!N"IUH�W"LSs�IUH(Q2L}Ijn"W"LoW{�W"LMs�Ijn=�z�4N�s�y�W � G=L}N5|jsULmI/W
s��5lULMG!Ä�\ � L}T � G!N9L}IU��s�N�yAH�W"LMskIkHzQ(W"N�H=Ijn�|jHzN�G�I x rtLmyA|jN�s�l*G$n5W � G=LN�G����"L x H x r4�=Y � G1HzL}yÅs��8W � LMn5|jH/|8G!N5LMn5W"sAG!lUH(Q�{jH�W�G
L}I�Ä � H!W¤G���W�G!I(WAW � Lmn¥n¢W"N�H!W"G�T@r)LmnÆ�2G!IjG=��L x L}H(QAs�N¤I*s$W��1�MWu|jN�sz|jsUn�G=n.Hbn�{jN¢ljG!r)sU�AW � GÇQMLoW�G!N�H!W{UN�G¥�*H�n:G=��s@I
x sUs�N��@L}IUH�W"LMskI�TUHzy�G(n=����Gtn � s�Ä)W � H�W�H=I¤L�I x N�G!H�n�G�LmI�L}IU��sUN¢ytH!W"LMs�IUHzQ8W¢N�H=Ijn�|*H=N�G�I x r x H=I.QMG�Hz�AW�s¤n�{U�2J"sz|�W"L}yAH�Q
N�G=n�{jQoW�n/�1�Ij�@G=G=��L}Ib|*N�s�ljLS�UL�IUT�HÇ��s x H(Q |8s@L�I(W<��s�NuW � G¥�2G=QMLMG!��n¥s��<H=T*G!I/W�n�\_|@{U�jQML x L}IU��s�N�yAH�W"LSs(I)�"H x LMQ}LoW"H�W�G$n
x sUs�N��@L}IUH�W"LMskI�H=Ij�¥n:s¥szljG!NVJN:G!H x W"LMskI¤�8G � HzlULMs�NVn=�@�)Gu�Us¤I*s$W_�@G=�({ x G��"N:s�yÈW � LMn NVG=n�{jQoW	W � H!WBW"N�H=Ijn�|jH=N�G�I x r�Lmn
{8n:G=QSG$n�n/����G©n"W¢N�G=n�nEW � H!WEL WELMn�IjG x G=n�n:HzN"rÅW"sÉHz��H=|�W¥W � G x s�yAyA{*IkL x H�W"L}s�I,|8s@QML x rÅW�s,H=IÊG!IUl*LN�s�IUy�G!I�W
x!� H(N�H x W"G!N�L}Ë(G=���Urbn"W¢N�H�W¢G�TjL x¥x s�y�|2QMG!y�G!I�W¢H(N�LoW"LSG$n=��YBs.W � LmnÌG!Ij�U\#ÄhG¤HzIkHzQ}rUË(G¥n�G!l*G�N�H(QBW¢sUsUQMn<sU�AL}IU��s�N�yAH�W"L}s@I
�ULMn x QsUn�{*NVG��
^�s=W�n x QMp=n_�#Y	N"H=Ijn�|jHzN�G�I x G$\&§�G!{U���UG x sUs�N��UL}IUH�W"LSs�Ij\P�jH=IU¡z{2G$n x G!I(W"N�H(QMG=n�\_�;s(I*�knÆ^�skIjpVW¢H(L}N:G¥�I/W�G!N�IUH!W"L}s�IUH(QM\
�IU��s�N�ytH!W"LMs�Ijn�|U{@�jQ}LM¡z{8G_G:W;|jN�L�ljp=G

�ZG!r8JÍÄ�s�N��Un=�5Y	N�H/I@nV|jH=N�G�I x rj\ x sUs�N��UL�IkH!W"LMs�I�TUH(y�G=n�\ x G!I/W¢N�H=Q	�jH/I��jn�\	�¢I(W�G!N"IUH�W¢LMszIkH�Q#^�s�IjG:W"H(N¢r��2{UIU�Un�\�|U{U�*QL x
H=IU� |jN�L�lUH�W�G1LmIk��s�N�yAH�W¢LMs�I

f#s��UGPF�[9q���f1�U�uÎU[	a*c�Î��-���
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�ZG�|U{2Lmn ¡z{8G=QM¡z{2G$n H=IUI*p=G(n�\ {UIjG�|jQ}H x G��UG�|jQ�{8n�G!I�|jQ�{8n�L}yh|8s�NW"H=I(W"G�G=n"WÆH x=x s�N��Up=GÇ¨bQ}H¯¡({*G$n"W�LMszI©�@G�Q}H
W"N"H/I@nV|jH(N�G�I x GuG!I�yAH�W¢L ¦ N:GA�UGu�UL}�"�{8n�LMszI��2�MLmIk��s�N�yAH�W¢LskI0�*q1�SLM�Up=G x G!I/W¢N�H(QSGAG$n"WP�UG x s�Ijn�LM�@p�N:G!N1¡z{8Gu�2��{jIjGh|*H(N�W"\
QMG=nÆytHzN x!� p=n.n�G!N�HzLMG�I(Wuy�LMG�{U��¨�y�®!y�G��@G¥��s�I x W�LMs�IUIjG!NV\PG:W<¡z{8G=\_�2�}H={�W¢N�G.|jHzNMW�\PQG=n.�Up x LMn�LMszI@n.�@G$nÆH=TjG!I(W�n
n:G!N�HzLMG!I(W_y�LMG�{U�¬�"skIj�Up=G(nAn:L#QMG(nhH/{�W"s�N�LoW�p$nh�@L���{8n:HzLMG!I(WZ��H=ljH/I(W"H=TjG<�2�MLmIk��s�N�yAH�W¢LskI0�;�hG�{U� x!� H(yh|8n7�8�}HzIUH(Qmr@n�G
s�I(W#p:W�p |jQ�{8n�|jHzN�W"L x {jQML ¦ N:G!y�G!I�W x sz{*ljG!N�W�n_�@QHh|2sUQ}LoW�LS¡({2G y�sUIjp:W"HzLN:GhGVW�QMG$n x N�LMn�G=n_�"L}IUH/I x L ¦ N�G=n_L}I(W�G�N¢IUH�W"LMskIkHzQMG=n=�
f#GZn:skI/W x G=nP�UG�{@���Us�yAH�L}IjG=nP¡({2GPIjsz{8n#H/IUH(Q}rjn�s�Ijn#��H=Ijn x G�W9H=NW"L x QMG���� H=Ijn x G:WMW�G1|2G!NVn�|2G x W¢L}ljG=\*QH |jsUQSL W¢LM¡z{8GZ�*G
�UL}�"�{8n�LMszIÉ�UG�Q"�MLmIk��s�N�yAH�W¢LMs�IÅ�"H(LoW¥N�p���p�N:G!I x G¯¨ x G�¡({5�MLMQ¤G=n"W x s�IUljG!I�{É�;�}H=|U|jG=QSG�N�QMG$n«��s�Ij��Hzy�G!I(W"H={@�É�UG
Q"�Mp x s(I*s�y�LMG#W�G!QMn#¡z{2G$\k|jH=N9G��jG!yA|2QMG$\@QMGPK4�"�1\@QÍ�}LmIj�"Q}H�W"LMskI@\@QMG(n#n:s�QM�@G$n��U{*��Tjp:W"H(L}N:G$n	sz{�QMG=n5W"H/{U���2�}L}I(W�p!N�®:W��
[5I<|2sUQ}L W�LM¡z{2Ghy�s�Ijp�W"HzLN:G=\;QHhW � p!y�H!W"LM¡z{8GA�@G�Q}H x N�p=�UL��8L}QMLoW�p�G:W1�UGAQ}HuN�p�|U{�W"H!W"L}s�I��UG(nP�*H=Ij¡z{2G$n x G!I(W"N�H(Q}G$n n(�SG$n"W
�"s�N�W�G!y�G!I(W x s�I x G!I(W"N:p=G�n�{*N#QHA¡z{2G$n¢W"LMs�I¤�UGhQMG�{jN9W"N"H=Ijn�|*H(N�G�I x G��Í�@q1�}G��@|8p!N�LMG!I x G��UGhQ"�}HzI x LMG!I<Tjsz{UljG!N�IjG�{*N#�UG�Q}H
�jH/Ik¡z{2G x G!I(W"N�HzQMG�Hzy�p!N�L x H(LmIjG�� X N�G=G!Ijn�|*H=I	�PG�I¤yAH�W�L ¦ N�GA�UG x skyAyA{jIjL x H!W"LMs�I¤H=l*G x QMG$nRyAH(N x!� p$n GVW x G=Q}QMG(n_�UG(n
�jH/Ik¡z{2G$n x G!I(W"N�H(QMG=n H/rkH/I(W)Hz�Usz|�W�pÈ�@G$n x L��jQMG(n �UL}N�G x W�G(n �2�MLmIk��Q}H�W"LMskI ~ |8sz{jN QMG=n�¡z{2G=Q}QMG(nÅQ}H ��L}���{8n:LSs�I
�2�ML}IU��s�N�yAH�W"LSs�I¬H¥H x ¡({2LMn7{jIjG.�UL}y�G!Ijn�LMs�I x G!I(W"N�H(Q}GÆ~«H¥LmIk��Q�{8G!I x pÆ{*IjG�W�G=QMQMG.s�N�LMG!I(W"H�W¢LMs�I	
:�9����{@IjG.ytH/IjL ¦ N�G
Tjp!Ijp!N�HzQMG=\Us�I x skI@nªLM� ¦ NVGP¡z{8G_Q}H#W"N�H/I@nV|jH=N�G!I x G_p=Q}L}y�L}I*G�Q��}H�n�rUy�p�W¢N�LMGP�4�}L}Ij�"s�N�ytH!W"LMs�IAG!I(W"N:G#{UI*G#�jH/Ij¡z{8G x G!I(W"N�HzQMG
G:W�QSGbn�G x W�G�{jNÆ|jN�L�l*p�� X G!N�HzH�W�n�\hdj����d����_]PIjGE|jQ�{8n TUN�H/Ij�UG�W¢N�H=Ijn�|*H=N�G�I x G��@G�Q}H��jH/Ij¡z{8G x G!I(W"N�HzQMG��UG!lUN�H(LoW
H=y�p=QSLMs�N�G!N©Q"�SG=�"��L x H x L W�pÈ�UG QH |js@QLoW�LM¡z{8G y�s�Ijp:W"H(L}N:G�:���u��{UIjG,|jHzN�W�\E��H/I@n {UI G!I@ljL}N�s�IUI*G!y�G!I�W)s�� QMG(n
H=I(W"L x L�|*H�W"L}s�Ijnhn�{jN1QSG$nP|2sUQMLoW"LS¡({2G=nZ�{�WÍ{jN�G=nZ�@pVW�G�N�y�L}I*G!I/WP�UG7ytHzIjL ¦ N:GZ|*N�p�|8s�I*�Up�N�H=I(W�GAQMG$n H x W¢LMs�IjnP|jN�p$n�G!I(W�G=nhGVW
�{�W{*N�G=n#�UG(n�H=TjG!I(W�n�|jN�L}l*p$n�\0G!I��UL}�"�{8nªH=I(W	�UG$nPL}I*�"s�N�yAH�W"LSs�Ijn�\*QMG=n	�*H=Ij¡z{2G$n x G!I(W"N�H(Q}G=n	|2G�{*ljG!I(W#G=n�|8p!N:G�N	G��8G!N x G�N
{UIjGALmIk��Q�{8G!I x G�nV{jN1QMG�{jN:n_H=I(W"L x L�|jH�W¢LMs�Ijn��"�#QSL}Ij�UG!N����@�*cAÎ4K2sUn�G!Ij\;dj�U�kd<Îj��s�sU����s�N:�U\4d*�U�Ua����*���}H/{�WN�G |jH(NMW�\;Q}H
W"N"H/I@nV|jH(N�G�I x GR|8G!N�y�GVW�H={U�<H=TjG!I(W�n�|jN�L}l*p$n_�@G_y�LMG!{U�¤sz�8n�G�N¢ljG�N#QSG$n�H x W"LMskI@nP�UG=n��jH=I*¡({2G=n x G!I(W"N�H(QMG=nPGVW��UszI x �*G
N�p!lULMn�G�N#G!IA|2G�N�yAHzIjG!I x GZQMG!{*Nj§�{UTjG!y<G!I(W�nV{jNBQ}H x H=|jH x LoW"pZ�UG x G$nP�UG!N"I*L ¦ N:G=n#¨hN�G=n�|2G x W�G�N	QMG!{jN:n#G!IUTUH/TjG!y�G!I(W�n=����Q
�UsULoW.G!I©N�p$nV{8QoW�G�N.{UI G�����G:WÆ|jsUn�LoW"L}�¥G!I�W�G!N�y�G=n��4�}L}I x LoW"H!W"LMs�I ¨�H x ¡z{jp!N�L}N¥��H=lUH=I(W"H/TjG¯�UG x N:p=��L��2LMQMLoW�p�G:W¥�UG
N�p�|U{�W¢H�W"L}s�I�� X G!N�H(H!W�n�\_d*�U��a����#[5IU�"L}Ij\_Q}H¥W"N�H/Ijn�|jH(N�G�I x G¬G=n�WA�jp!I*p=�"LM¡z{8G�H={U��yAH(N x!� p$n x H(N<G=QMQSG.|8G!N�y�G�WA{*IjG
y�G=LMQMQSG�{jN:G_p!lUH(Q�{jH!W"L}s�I��z{�N�LMn:¡z{8G_G:W5�UGPy�G=LMQMQMG�{jN:G=n�|jN�LMn:G=n	�UG_�Up x LMn�LSs�I�� X H(L*GVW	i � L�I@\@dj�U�@�����
q9G=n x N�LMn�G$nR��L}IUH=I x L ¦ N:G=n_L}I(W�G�N�IUH�W"L}s�IUHzQMG$n �UG=n_H=I@Ijp=G(nZ�U�U\;G:W#|*Q�{2nP|jH=N�W¢L x {*QML ¦ N�G!y�G!I�W x G=QMQMG=nZ¡z{jL�s�I(W#�"N�H/|U|jphQMG$n
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�Up x LMn�LMs�IjnPL}Ij�UL}lULM�z{2G=QMQMG=n_G:W#Q}H�n:sUQ�{�W"LMskIÌsz|�W¢L}ytH�QMGhn�s x L}HzQMG=y�G!I�W��U�"Q-n/�}H=TjLoW#�2��{*IjG x HzN"H x W"p!N�LMn"W¢LM¡z{8G_|*NVp=n�G!I/W�G�n�{*N
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J7{UIjG�LmI x G�NW"LoW{2�UGE�ULoW�G���s�Ij��Hzy�G!I(W"H(QSG¬¨«|jN�sz|jsUn¥�@G�Q}HElUH(QMG�{jN.�UGEQHÇlUH(N�LH/�jQ}GE�4�Mp:W"H�W���f�G�QMQSG(J x LAG=n"Wu{jI2G
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Q}H_y�®!y�GPH x W"LSs�It¡z{9��{UIAH=TjG!I(W5�Us�I@Ijp�n�G�N�HZp!QMG!ljp=\�|jQ�{8n	QSG1T*H(L�It�@G x G=Q�{jL�J x L2n:G!N�HZLmy�|2s�N�W"H/I/W��
�ZH/I@nR{UI�W�G!QBG!IUl*LN�s�IUIjG!y�G!I�W�\5QMG x s�yA|8s�NW"G!y�G!I�WPN�H�W¢LszIUI*G(Q9�UG x=� H(¡z{2GAH=TjG!I(W"� ��������/� ��$4� 3-�F4/� ��%'��0" ���3
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�UL}�"�{8n�LMszI¬�UGÆQÍ�SL}IU��s�N�ytH!W"L}s�I¬LmIk��Q�{8G!I x GÆQMG$n x N�s�rUH/I x G=nA�UG�nAH/TkG!I(W�nt|jN�L�ljp=n�\	Q"�Mp=¡z{2LMQML��jN�G¤GVW QMGu�8LSG!I@J¢®VW¢NVGuljskI/W
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O�L}Ijn:LM\0QÍ�Sp=¡�{jH!W"L}s�I �"���	y�skI/W¢NVGh¡z{8G Q��}H x W"LSs�I<y�s�rjG!IUIjG �ÉG=n"WS� �ULMn"W"s�N��({2G"!h|jHzNBN�H!|U|js�N�W�¨ θ G�IÌ��L}N:G x W�LMs�I<�UG59�Aq1�}p=¡z{jH!W"LMszI �"����y�s�I(W"N:G�¡z{9�}¨©Q"�Sp=¡({*LMQML��jN�G=\ÆGVW�H=ljG x {UIU5 |jQ�{8nE|*N�p x LMn��6(� ��� ∞→α ��\ÌQMG$nÇH x W¢LskI@n
L}Ij��L}l*LM�z{8G=QMQSG$n �Up!ljLMG!I(W |jH(N�N"H=|U|*s�NW�¨ θ G!I �UL}N�G x W"LMs�I �@Gx59��q	s�NVn:¡z{2GÊQ"�MLmIk��s�N�yAH�W¢LskI |U{U�jQSLM¡z{8G G$n"W
G���W"N:®!y�G!y�G!I(W |jN:p x LMn�G � ∞→α �hs({E�jLSG!I«Q"�SL}IU��s�N�ytH!W"LMs�I�|jN�L�ljp=G¥G���W"N:®!y�G!y�G!I(WALmy�|jN:p x LMn�G � �→β ��\�QMG$n

H=T*G!I/W�nÆljs�I(W<L}T�Ijs�N:G�N¤QSG�{jNÆL}IU��s�N�ytH!W"L}s�Ib|*N�L}ljp=GEG:W x=� s@Lmn�L}N ���� = ���H/Ijn x G x H�n �� += θ ���1q�s�N:n:¡z{jG
Q"�ML}IU��s�N�yAH�W"L}s�IÈ|@{U�8QSLM¡z{8GÅG=n"W¯G���W"N:®!y�G!y�G!I(W¯L}yA|jN�p x Lmn�G � α → �M��sz{ QSs�N:n:¡z{8G QÍ�SL}IU��s�N�ytH!W"LMs�IÈ|*N�L}ljp=G,G=n"W
G���W"N:®!y�G!y�G!I(W5|*NVp x LMn�G�� ∞→β ��\*HzQs�N:n#Q"�ML}IU��s�N�yAH�W"L}s�IA|@{U�8Q}LM¡z{2G_|2G�N:��n:s�I�N �UQMG x sUs�N��UskI�IUHzI(W	GVW	G=n"W9L}T@Ijs�N�p=G
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n:L�TUIUH(QR|U{U�jQML x ¨�Q"�Mp=¡z{2LMQML��jN�G¥G(n¢W���s�IUI*p.|jH(N1�
( )�−+ �βα

α \ x G�¡z{jLhG(n"WZW"sz{�§�sz{jN:n¤n�{U|*p�N�LMG!{jN�H/{ x s�I(W�G!I�{

L}IU��s�N�yAH�W"L}s�IUI*G=QA�({)n�L}T�IkH�Q"��ORLmI@n�LM\_QMG(nÆH=TjG!I(W�n.H!WMW"N�L��@{jG�I(Wu{UI¯|2s�LS�knÌ|2Q�{2nÆTkN�H=Ij�ÇH={)n:L}TUIUH(Q |U{U�*QML x¬x HzN<LMQ
x s�I(W�LMG!I(W3�"G!Iu|8Q�{8nP�UG QÍ�SL}IU��s�N�ytH!W"LMs�I���s�Ij��Hzy�G!I(W"H(QMG�	�UGZQ��}L}IU��s�N�ytH!W"LMs�I�n�{*NBQMG=n x N�s�rUH/I x G=nP�8�Ss�N���N:GRnV{U|8p!N�LSG!{jNV\
x �MG=n"W<¨���L}N:G¬n�{*N x GE¡({2G x/� H(¡z{8G�HzTjG!I(Wu|8G�Ijn�GE¡z{8G x/� Hz¡z{8G�H=TjG!I(Wu|2G!I@n�G<§�{8n�¡z{-�}¨«{UIbI*L}ljG!H={)L}IU��LmIjL��*G
n�|jp x {2QHzN�LoW"pZn�{jN�QMG$n	��s�Ij��H=y�G!I(W"H/{U���@G�Q"�Sp x szIjs�y�LMGU��f#GP|js@LM�Un#G=n"W x N�sULMn�nªH=I(W5H=ljG x QMG �UG!TUNVpP�UGP|jN�p x LMn�LMs�I α �({
n:L�TUIUH(Q*|@{U�8QSL x G:W9QMG_|*sULM�Un��PH�WMW"N�L��U{jp_¨�Q"�Sp=QMp!y�G!I�W9�@G x sUs�N��UL}IUH�W"L}s�I<��H=IjnPQHh�"s�I x W�LMs�I��4��{�W¢LMQMLoW�p_�UG(n�H=TjG!I(W�n/��[5I
G=�"��G:W�\u|*Q�{2n�Q}H�|jN�p x LMn�LSs(IÈ�z{ nªL}TUIUH(Q<|@{U�jQML x G$n¢W¥TUN�H/IU�UG�\u|*Q�{2n x G!Q�{8LMJ x L.G=n"W¥|2G!N�W"L�IjG!I(W |8sz{jN�|UN�p!ljs�L}NEQMG
�"s�Ij��Hzy�G!I(W"H(Q"�@[5I¤s({�W"N�G=\*|jQ�{8nPQMGR|8s�LM�UnPH�WMW¢N�L��U{jpZ¨AQ}H x s�s�N:�UL}IUH�W"L}s�I¤G=n"W	L}yA|2s�NW"H=I(W�\8|jQ�{8nPQ}G�n:L}TUIUHzQ2|U{U�*QML x n�G�NW
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q9HZ��LMn"W"s�N:n:LMs�I��UG=n	H x W¢LMs�Ijn	L}Ij�ULmljL}�({2G=QMQMG=n�|jHzN9N"H=|U|*s�NW4H/{���skIj��H(y�G!I(W"HzQ2G!I���LN:G x W�LSs�I��z{�n:L}TUIUH(Q@|U{U�*QML x |*H(N��"s@Lmn
L}yh|jN:p x LMnAlUH.®VW¢NVG¤n�sz{jN x G¤�@G<|8G!N�W¢G$nuG!I¥�2LMG!I8J"®:W"N�G����:�5[5I¬G!����GVW�\	QÍ�SL�Ij��s�N�ytH!W"L}s�I¥|U{U�2Q}LM¡z{8GÌlkH¥®:W"N:G<��H(lUH/I/W¢H(T2G
|jN�LmnªGZG!I x s�yA|�W�GP|jHzNBQ}G=n#H=T*G!I/W�n#�UG_yAHzIjL ¦ N:G x s�QMQMG x W"L}l*GZGVW#n:G=nPG�N�N�G�{jNVn�p!TUH(QMG!y�G!I�W��Uf#s�I(W"N�H(L}N�G!y�G!I(W9¨hQ}HZ|*N�LMn:G
G!I x s�yA|�W�G)�UG�Q��}LmIk��s�N�yAH�W¢LMs�IÅ|jN�L�ljp=G �Us�I(W�QSG$n¯G!N�N�G�{jN:nbnªG x s�yh|8G!I2n�G!I(W�H={,IkLmljG�H/{ H/TUN�p!Tjp �S|2sz{jN�{UI
x s�I(W�L}I�{U{jy �8�}H/TjG!I(W�nV��\	QHÆ|jN�LmnªG¤G!I x s�y�|�W�G¤nªr@n¢W�p!yAH�W"LS¡({2G¤�UGÆQ��MG!N�N�G�{jNh�UG¤Q"�SL}IU��s�N�ytH!W"LMs�I¥|U{@�jQMLM¡z{2G�|*H(NhQMG$n
H=T*G!I/W�n	L�I*�UL}lULM�z{8G=QMn x N:p=G#{@IjG_�Up!ljL}H�W"LSs�I�|*H(N4N�H!|U|js�N�W;H={A�"s�Ij��Hzy�G!I(W"H(Q"�
�PI<NVG:W"N�s({*ljGhL x L5Q��MG��2G!yA|8QMGh�UGAQ"�}O_{8n¢W"N�HzQLSG��0ijL5QMG=n_H=TjG!I(W�nRH x=x s�N:�UG!I(W9{*I�|2sULM�Un_p=QSG!ljp�H/{U��n:L}TUIUH/{U��G!IUljskrjp$n
|jHzN�Q"�}p:W"H�W_�@G�Q}H<�jHzQH/I x G x s�yAy�G!N x L}H(QMG=\9LSQmn l*s�I(WP|jN�G!IU��N:G��@G$nh�Up x LMn:LMs�IjnAG!I¥�"s�I x W¢LMs�I¥�UG x G=nAn:L}TUIUH={@�-�-�PN:\
��H=Ijn<Q}H.y�G(n�{jN�G�s���QMG¥n:L}TUIUHzQ�G!I@ljs�rjp.G$n¢WZ�*N"{jLoW�p � x H(NAQ"�MLmIk��s�N�yAH�W¢LskI�W"N�H=Ijn:y�LMn�G�G=n"WAG=Q}QMGÆy�®=y�G¥n�{=§�G:WMW�GÆ¨
N�p!lULMn�LMs�IjnF��\@QMG$nP�Up x LMn�LMszIjn	|jN�Lmn�G=n#G!����G x W�L}ljG!y�G!I�W&IjG x s�N�N�G$n�|*s�Ij��N�s�I(W;|jH�n�Ijp x G=n�n:HzL}N�G!y�G!I�W5¨hQ"�Mp:W"H�W;|jN�p$n�G!I(W9�UG(n
�"s�Ij��Hzy�G!I(W"H={@�Ì�@GAQÍ�Sp x s�Ijs�y�LSG��*q	G_|jN�sz�2Q ¦ y�GAG(n"W#¡z{2G x G�WPp:W"H�W�|jN�p$n:G!I(W	I*Gtn�G�N�H x s�IUI�{�¡z{2G_|8Q�{8n	W"HzN��2�U� H=Ijn
{UIjGÇ|2G�N:n�|jG x W�L}l*G�n:Lmy�LMQ}H(L}N:G$\7^�s�N�N�Lmn«GVW�i � L}I �dj�U�Ua��.��skI/W.N:p!��p!NVG!I x Gb¨�Q}H�N�p!l*Lmn�LMs�IÅ�UG=n |jN:p!ljLMn:LMs�IjnE�*G
x N�s�LMn�n:H/I x G<H/{¬`1skrkH/{Uy�G(J"]RIjL	|jH(NhQ}H��#H/IU¡({2G¤�4�mOZI�TjQMG:W�GzN�N�G��@p��U{�WZdj�U�@a2�9f#G:WMW�G�N�p!ljLMn:LMs�I�y�s�I(W"N:G¤¡z{8GÆQMG$n
L}IU��s�N�yAH�W"L}s�Ijn#n�{jN�QG=n�¡({2G=QMQMG=n	H=lUHzLMG!I(W9p:W�pP��szIj�Up=G(n	QMG=n�|jN�p!ljLMn:LMs�Ijn	L}IjLoW"L}HzQMG(n	pVW¢H(LMG!I(W9G!IA�"H(LoW5L}yh|jN:p x LMn�G=n=���_NV\@Q}G$n
n:L�TUIUH={@��W"N�H/I@nVy�Lmn |*H(N_Q}H<�UH=IU¡z{8G x G!I(W"N�HzQMG�¨uW�N�H=lUG!NVnAn:G=n |jN�p�ljLMn�LMs�Ijnhs�I(WZn:G!N�lUL#�UG7�jH�nªG�H={@��H=TUG!I(W�n |jN�L�ljp(n
|jsz{jNh¡z{-�ML}QMnh|jN:G!IUI*G!I/W �UG(nA�@p x LMn:LMs�IjnuQMG=nup=QMs�L}TUIUH=I(WhG!I¬��H(LoWZ�UGÆQH¥n:LoW{jH!W"L}s�I���skIj��H(y�G!I(W"HzQMG¤�UGÆQÍ�Sp x s�IUs�y�LSG
�jN�L W¢H=I�IjL}¡z{8G��5�ZH=IjnuQMG=nu�UG�{@� x H�n�\	QMG$n7H=TjG!I(W�nt|jN�L�ljp(nun:s�I�W H=y�G!Ijp=nA¨.y�s�L}Ijn W�G!IjL}N x s�yA|�W�G¤�UG¤QSG�{jN |jN�s(|*N�G
G!IUljL}N�s�IUIjG!y�G!I�WhL}IU��s�N�yAH�W"LSs�IUIjG=Q_G:W�¨ x skI@nªLM�Up!NVG!NA¡z{8G.QMG=n<H={�W�N�G$n7ljskI/WhH x=x s�N��UG!Nh{UI�|2s�LM�Un<L}yh|8s�N�W¢H=I(WhH={U�
�Up x Q}H(N�H�W"L}s�Ijn��¢L x L9p x N�L W�G=nF�1�UG=nR�jH=Ij¡z{2G$n x G!I(W"N�HzQMG=n=�2f � H x {*I x s�Ijn�LM�Up!N�H=I(WP¡z{8GAQMG=n_H/{�W"N�G=nRljs�I(W1n�G x szIj��s�N�y�G!N
H={@�7n:L�TUIUH/{U��G!IUljs�r*p$n�|jHzN5QG=n	H={�W"s�N�LoW�p=n�\@Q}G$n��Up x LMn�L}s�Ijn	lUs�I�W5p�QMs@L}TUIjG!N9Q"�Mp x s�I*s�y�LMG_�UG�n�s�I�p:W"H�W5�"szIj��Hzy�G!I(W"H(Q"�
�(� duiU{UNVJN�p�H x W"L}s�I�GVW5N ��QMG_L}IU��s�N�ytH!W"L}s�IUIjG=Q2�UG=n�|jN�L���G!IAL}IU��s�N¢ytH!W"LMs�I�G!Ij�@s�T ¦ IjG
q9G x H���N�G.�2�}H=IUH(Qmr@n�G¤N:G:W�G!I�{E|jN�p x p=�@G!y�y�G!I�WhH¥�"H(LoWhQ"�}sz�$§�G:WA�UG.��LMn x {8n�n�LMs�IjnuGVW7�UG¤N�G!y�Ln�G=n<G!I x H/{8n:G��9]_I2G
|jN�G!y�L ¦ N:GuQML}TUIjG<�UG x N�LoW"LM¡z{2GA|2s�N�W"G<n�{jNZQMG x H(N�H x W ¦ N�G<G!IU�Us�T ¦ I*G��@G�Q"�SL}IU��s�N�ytH!W"L}s�I�¡z{8L�IjG�n�G!N�H(LoWP|jH�n |UN�LMnhG!I
x s�yA|�W�G#|*H(N9^�s�N"N�LMn	GVW	i � LmI�GVW;|jHzN9Q}H_QLoWMW�p!N�H�WÍ{kN�G1H�n�n:s x LMp=GZ¨ x G:WMW�G1H/|U|jN�s x!� G��/O�L}Ijn�LM\kO1W�jG(n�s(I �dj�U�&�1� x N�LoW�LS¡({2G
Q"�}H=�8nªG!I x GZ�@G�W � p=s�N�LSGZ�UG=n	|jN�L��<H(�Up=¡z{jH!W�G=\*H=�2n:G�I x GZ¡z{jL2N:G�|8sUn�GZG=QMQMG=Jy�®/y�G�n�{jN	QMG_�"H(LoW	¡z{8G_^Es�N�N�LMn�GVW�i � L}IAI2G
�Up!ljG=QSs(|@|8G!I(W�|jH�n ��GANVG�|jN�p$n�G!I(W"H�W"LSs�IjnZ�"s�N�ytHzQMLMn�p=G=nh�2��{jIÆytHzN x=� p��2� H=Ijn x G:WMW�Gh|8G!NVnV|jG x W"L}ljG=\5QMGAN �UQMGu�UG$nR|jN�L��
|jsz{jN x sUs�N��@s�IUIjG!N_QMG$n H x W¢LMs�IjnZ�@G$n H=TjG!I(W�nh��H/I@nh�@G$n yAH(N x!� p$nh�@p x G!I/W¢N�H(Q}LMn�p$nh�UG!lUN�H(LoW_®VW¢N�Gh|jN�Lmn G!I x s�yA|�W�G����:�
�ZG.Ijs=W"N�G<|2sUL}I(WA�UG.l�{2G$\�QMG x H���N�G.��s�N�y�G=Q_�Up!ljG=QMsz|U|2pÆ|jH(NA^�s�N�N�LMnuGVWui � L}I��dj�U�UaM��\1¡z{jLP|jN�G!Ij��H/|U|U{jLZn�{*N
Q"�}H=|U|*N�s x=� G � H=r*p!�jLMG!IUIjG_�UG=n�|jN�L��2\UN�p�|2s�Ij�h¨ x G:WMW"G x N�L W¢LM¡z{8G_G!I�L}I(W�p!TkN�H=I(W5�UGPyAH(I*L ¦ N:G_G��U|jQML x LoW�G_QH ¡({2G=n"W�LSs(I��*G
Q"�MG!Ij�@s�Tjp!Ijp=LoW�p��UGÆQ��}L}IU��s�N�ytH!W"LMs�I4�5��Q1n=�}HzTkLoWhH(QSs�N:nA�UGÆN�G!y�G:WMW"N�G�G!I x H={8nªG�QMG<N �UQMG.L}IU��s�N�ytH!W"L}s�IUIjG=Q_�UG=nh|jN�L��-�
�ZH/I@n {@IjG�n�p�N�LMG<�UG x s�I(W"N�L��U{�W"LMskI@n x s�Ijn:H x N�p=G$nh¨ÆQHÌ|jsUQ}LoW�LM¡z{2Guy�s�Ijp�W"HzLN�G$\�O ytH!W"sU\9^�s�N�N�LMnAG:Whi � L}IN�d*�U��d���\
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Q"�ML}IU��s�N�yAH�W"L}s�I<|jHzN1Q}HA�*H=IU¡z{8G x G!I(W"N�H(QMGh¨A|jN�sz|jsUnZ�UGAn�G$nP|2N�sz|jN�G$n�|jN�p!ljLMn:LSs�IjnF�1G=n"W	|2Q�{8n_�"H(L��jQSG��2fPG=Q}H�W"LMG!I(W#H/{
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�UG!ljG!IUHzI(W.H(QMs�NVn��UGÇy�sUL}IjnEG!I y�sULmI8nEn�G!Ijn:L��2QMG$n�¨�QMG!{*NVn |jN�sz|jN�G$n�L}IU��s�N�yAH�W"LSs�IjnEGVW �UGE|2Q�{2nEG!I)|2Q�{8n�¨
Q"�ML}IU��s�N�yAH�W"L}s�Ih|U{U�2Q}LM¡z{8G��z� ¦ n#QMs�N:n�\UG�I�sz�8n�G�N¢lkH/I(W9QMG=n	H x W"LSs�Ijn	�UG(n	H=TjG!I(W�n�|*N�L�ljp=n�\UQ}H_�*H=Ij¡z{2G x G!I(W"N�H(QMGPsz�8n�G!N�ljG
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�(�o� �4szI x W�LMskIt�UG��jLMG!I8J¢®VW¢NVG_n:s x L}H(Q2G:W9n�{jN:JN�p!H x W"L}s�IA¨ZQ"�}L}IU��s�N¢ytH!W"LMs�Ih|U{U�jQSLM¡z{8G
�ZH/I@nuQ"�}H(NW"L x QMG.�UG.^�s�N�N�LMn<GVWui � L}I��dj�U��dE��\#QMG<|*H(LMG!y<G!I/W7�8��{*I¤§�sz{8G�{jNu�Up x N:s=£}WhH(l*G x Q}H���LMn"W"H/I x G.G!I(W"N:G�n:H
|jN�s(|*N�GhH x W"LMskI�GVW�Q��}H x W"LSs�I��UG=n_H={�W"N�G=n�\0ytH�LMn x GVWMW�GA�ULMn"W"H/I x GhI-�SG$n"W�|jH�nP|*G�NW"L�IjG!I(W�Gu�8��{*I<|8s�L}I(WP�UGhl�{8G�nªs x L}H�Q"�
`1H/|U|jG!QMs�Ijn_¡z{2G x G=QH�nªL}TUIULM�"LMGA¡z{2G�Q}H x skyA|8sUn:H/I/W�G x s�I x sz{jN:nP�UG_�2G�H/{�W�phG=n"W�{jIZ§�G�{¤¨�n�s�yAy�GhI@{jQ5H={<IjL}ljG!H={
TjQMsz�jHzQ"�jq�G x s�N�sUQ}Q}H(L}N:G�¨ x GZ|js@L}I(W#�UGhl�{8GAG=n"W#¡z{2GAQ}H x sUs�N��@L}IUH�W"L}s�I¤I4�}H7|jH�n x!� G!Ë�G�{U�¥�UGZlUHzQMG!{jN�nªs x L}HzQMG��*[�I
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G!IUljL}N�s�IUIjG!y�G!I�WÈn"W¢N�H�W¢p!TkLS¡({2G���K5Q�{8n |jN�p x LMn�p!y�G!I(W�\�Q}H |jsUQ}LoW�LM¡z{8G L}IU��s�N�ytH!W"LMs�I@IjG=Q}QMG IjG �UsULoW |jH�n ®VW¢N�G
{UIjL}�ULmy�G!I8n�LSs(I@IjG=QMQMGhGVW	n�G_QMLmy�L W�G!NB¨hQ}H�W"N�H=Ijn�|jH=N�G�I x G_|U{jN�GZG�W	n:L}yh|8QMG ¡({*L4n�G!yA�2QMG_I4�M®:W"N:G_H=|U|*N�sz|jN�LSp=GZ¡z{8GZ��H/I@n
{UI x H���N�GA�Up x LmnªLMs�IUIjG=Q&Ijs�I�n"W"N�H�W"p�TjLM¡z{2G��*O_{ x s�I(W"N�HzL}N�G=\5G=Q}QMGA�UG!lUN�HzL W��8p!Ijp=�"L x LMG!N1�UGAQ��MG��8LMn"W�G!I x GA�4��{UI x G!N�W"HzL}I
Ijs�yh�jN:GZ�2�Msz{�W¢LMQMn=���P{jH!W"N�G_y�s@��HzQ}L W�p=n1�@G���LM�"�{8nªLMs�I��2�SL}IU��s�N"yAH�W"LSs�I�n�skI/W	G!IUl*LmnªH=Tjp=G=nPL x L"��[9QMQMG=n�ljLMn�G!I(W4W¢s({�W�G=n#¨
H x=x N�s=£W¢N�G�Q"�SL}IU��s�N�ytH!W"LMszIb¨EQ}H¬�@LmnV|8sUn:LoW�LMs�Ib�UG(nÆH=T*G!I/W�n�W"sk{�W�G!I�p!ljLoW"H/I/WuQMG=n<| � p!Ijsky ¦ IjG(n.�UG�n�{jN:JN�p!H x W"LSs�I
p:W{8�@LMp$n ��H=Ijn_Q}H�n�G x W�LMszI<|jN:p x p=�UG!I�W�G��jq	G |jN�G!y�LMG!N_sz{�W"LMQ;|2s�NW"GAn�{jN1QSGhIjL}ljG!H={��@GZ|jN:p x LMn�LskI��UGAQ��}L}IU��s�N�yAH�W"LSs�I
�d4��1��\PQ}G¥�UG!{U�jL ¦ y�G�n�{jNuQMG¥�UG!TUN:p¥�UGÆ|U{U�2QML x LoW�p¥�@G¥QÍ�SL}IU��s�N�ytH!W"LMszI��d4� d���\PQMG<W"N�sULMn:L ¦ y�G�nV{jN�QMG.I*s�yA�jN�G¥�*G
n:L�TUIUH={@��W"N�H=Ijn�y�LMnAH/{U��H=TjG�I(W�n �d;� �M�ZGVW QMG¤�UG!N�IjLMG!NtnV{jNZQ"�}s x W"N�sUL#�;�}L}Ij��s�N¢ytH!W"LMs�Ijnh|*N�L�ljp=G(n�nV{jN���G!yAHzIj�UG¤�UG(n
H=T*G!I/W�nB�d4� e����
d4��#q9G�IkLmljG�H/{��UG#|*N�p x LMn�LSs�It�@G$n�L�I*��s�N�ytH!W"L}s�Ijn
O,|jH(NW"L}NZ�z{¥y�s�� ¦ QMG<�UG x s�I x sz{jN:nh�UGA�2G!H={�W"p7|jN�p=n�G!I/W�p<G!I n�G x W�L}s�I���\�^�s�N�N�LmnhG:Whi � L}I �dj�U�kd��Zp:W{j�ULMG!I(W_QMG(n
L}yh|8QSL x H!W"LMs�Ijn#n�{*N9Q}G#�jLMG!IjJ¢®VW"N:GP�UG$n�lUH(N�L}H!W"L}s�Ijn	�UG#|jN�p x LMn�LMskIt�UG=n	L}IU��s�N�yAH�W"LMskI@n�|@{U�jQ}LM¡z{8G_G:W;|jN�L�ljp=GU�
�ZH/I@n	QSG1y�s@� ¦ QMG�n¢W"H=IU��H(N��k\@QMG��jLMG!IjJ"®:W"N:G_G$n�|2p!NVpPG$n¢W5�Us�IUIjpP|jHzN#�
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f#skyAy�G!I�W	QMG_�jLMG!I2J"®:W"N�GhG$n¢W�J"L}Q4Hz�"��G x W�pR|jH(N	Q}HZ|jN�p x LMn:LMs�I<�UG(nPL}IU��s�N�ytH!W"LMs�Ijn �1K;s({*NBN�p�|2s�Ij��N:G_¨ x GVWMW�GZ¡z{2G$n"W�LMs�Ij\
{UIjG.p:W{8�@G�n�sz{8nu��s�N�y�G��UG.n"W"H�W¢LM¡z{8G x s�yA|jHzN�H�W¢L�l*G<|8G�{�WA®�W¢N�GÆy�G!Ijp=GU�#i2G!QMs�I�Q"�}H(IUHzQ}rjn�G.�UG¤^Es�N�N�LmnÌGVWui � L}I
�dj�U�kd���\BnªL9{UI¥H x=x N�s�Lmn�n�G!y�G!I�W �UG<Q}H<|jN�p x LMn�LSs�I��UG�Q��}L}Ij�"s�N�ytH!W"LMs�I.|jN�Lmljp=G<G(n"W#W"sz{�§�sz{jN:n �jp!Ijp=��LS¡({2G=\5{UI*G�W�G=QMQMG
x s�I x Q�{8n�LMs�IhIjG	W"LMG!I(W;|jH�n�|*s({*N9Q"�}L�I*�"s�N�yAH�W"LSs�I�|@{U�jQMLM¡z{2G��
q9H<�Up!N�L�ljp=G<�z{��*LMG!I8J"®:W"N:G�G=n�|2p�N:ph|jHzN1N�H!|U|js�N�WP¨ β �S|UN�p x LMn�LMskI��z{ n�L}TUIUH(Q&|jN�L�ljp�_G=n"WBW¢s({=§�sz{jN:n_|jsUn:LoW�L}ljG��4f#G=Q}H
n:L�TUIjL}��LMG_¡({5�}H x=x N�sz£W¢N�G1Q}H_|*N�p x LMn:LMs�I��z{�n:L�TUIUHzQU|jN�L}ljpPH=y�p=QMLMs@N�GBW¢s({!§�sz{jNVn	QMG��jLMG!IjJ"®:W"N:G��
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q9HEN"H(LMn:skI�G=n"W¤¡z{2G.|8sz{jNu{UI x skI/W�L�I�{U{jy �4�}H/TjG!I(W�n�\_Q��}H x W"LMskIbTjp!I*p�N:p=G¥|*H(N<�UG=n.L}IU��s�N�ytH!W"LMs�IjnÌ|jN�L}l*p=G$n G$n"W
x G!I(W"N�p=G�n�{jNPQMGA��s�IU��Hzy�G!I(W"H(Q"�*O�LmI@n�LM\5n=�}LMQ9G(n"W�|jsUn�n�L��2QMG |8s�{*N#{UIjG �jH/Ij¡z{8G x G!I/W¢N�H(QSGA�8�}Hzy�p=QMLSs�N:G!N1Q}HA|*N�p x LMn�LSs�I
�UG=n	L}IU��s�N�ytH!W"LMs�Ijn�|jN�L�ljp=G(n�\@G=QQSG��@G!lkN�H(LoW5QMGP�"H(L}N�G��
[5I¤N�G!lUH/I x=� G=\;QMGAn:L}TUIjGA�@GAQHu�Up!N�L}ljp=GA�z{¤�*LMG!I8J"®:W"N�GAG$n�|2p!NVp |jHzN#N�H=|@|js�NMWB¨uQ}HA|UN�p x LMn�LMskIÌ�z{�nªL}TUIUH(Q;|U{U�*QML x α
G=n"W5H=yh�8LmT�{��
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[5I�G!����GVW�\k{UIjG�|8Q�{8n�TUN�H=Ij�UG�|jN�p x LMn�LMs�I��UGPQ��}L}Ij��s�N"yAH�W"LMskI�|U{*�jQ}LM¡z{2G#|2G!{�W;Tjp!Ijp!N:G�N9�@G$n�G=�"��G:W�n x s�I(W"N�G(JS|jN�s@�({ x W"LM��n=�
q9G.y�sU� ¦ QMG.y�G�W�G!I¯p!ljL}�UG!I x G¥QSG�N �UQMG.�UG¥Q"�ML}IU��s�N�yAH�W"LMskI�|U{U�jQ}LM¡z{2G x s�yAy�G.|2sUL}I(WA�"s x H(QP|2s({*N�QMG=n<H x W¢LskI@n
|jN�L�l*p=G$n=��`1H/|U|jG!QMs�Ijn<¡z{8G.n:L1Q��}LmIj�"s�N�yAH�W¢LMs�I�|*N�L}ljp=GÆI4�MG��8G!N x G¤¡z{-��{*IjG.L}IU��Q�{2G!I x G�QSL}y�LoW�p=G�nV{jNAQMG=n x N�s�rUH=I x G$n
�2�Ms�N���N:G�n�{@|8p!N�LMG�{jN:\2L}Q;I0�SG!I<lkHh|*H�nP��GZy�®/y�GZ|2sz{jN#Q"�}L}Ij��s�N¢ytH!W"LMs�Iu|U{U�2QLS¡({2G��jfPG�QSQMG(J x L0|8G!N�y�GVW	H={@�ÌH/TUG!I/W�n_�UG
�"H(L}N�GZ��H(lUH/I/W¢H=TjGh�2� � r�|js=W �j¦ n�G=n�nV{jNBQSG$nPH x W¢LMs�IjnP�UG$nPH/{�W"N�G=n#��HzIjnPQHhy�G=n�{jN:GZs���G=Q}QMGh�Us�I@IjG��@G$nPL}IU��s�N�yAH�W"LMskI@n
¨ |jN�sz|jsUn#�@G x GZ¡z{2G�QSG$n�H={�W"N�G$n�|jH(NW"L x L�|jH=I(W�n�s�I(WBsz�8n�G!N"ljpZN�G=Q}H�W"L}l*G!y�G!I�W9¨An:s�IA|jN�sz|jN:GRnªL}TUIUH(Q"��O_{�W¢N�G!y�G!I�W	�ULoW�\
Q"�ML}IU��s�N�yAH�W"L}s�Iu|U{U�jQSLM¡z{8G_�"H x L}QMLoW�GZQ}H x sUs�N��UL}IUH�W"L}s�I<�UG(n#H/TjG!I�W�n x H(N	G�QSQMGP|8G!N�y�GVW	¨ x!� H x {jI<�2�ML}IU��p!N:G�N x G ¡({2GZQMG(n
H={�W�N�G$n�|jG�{*ljG!I(W#QMG_|jQ�{8n�lkN�H(LMn:G!yA�2Q}H=�jQMG!y�G!I�Wj§�s({2G!N��j�RNV\*Q}G(n x s�y�|2QMp!y�G!I�W¢H(N�LoW�p$n_n"W¢N"H�W"p�TjLM¡z{2G$nP��sz{jN¢IjLMn�n�G!I/W	�UG(n
L}I x LoW"H!W"L}s�Ijn<¨¬nªG x sUs�N��Us�I@IjG�N<n�{jNuQÍ�SpVW¢H�WA�z{¯y�s�Ij�UGÆ|U{U�jQSLM¡z{8G!y�G!I�W7H=IUIUs�I x p¥GVW7¨¥Ijp!TjQSL}TjG!N�Q"�ML}IU��s�N�yAH�W"LSs�I
|jN�L�l*p=G��
q1�}L}IU��s�N�yAH�W"LSs�I�|@{U�jQMLM¡z{2G_G$n"W;{*I�L}Ijn"W"N¢{Uy�G!I(W5¨��@s({@�jQMG#W"N�H/I x!� HzI(W*��������������������� �!�#"%$�&('%)*��+,��$-'8!�nªG=QMs�IA^¬s�N�N�LMn
G:W	i � L}Ij\@dj�U��d*\z|4�4��a@��d��B�
J	G=QMQMG x skI/W�LMG!I(W#�UGAQ��}L}IU��s�N�ytH!W"LMs�I<|2G�NW"L}IjG!I(W�GA¡({*L4|*H(N�W¢L x L�|2G�¨uQHAN�p��z{ x W"LMs�I.�UGAQ"�ML�I x G!N�W¢L WÍ{j�UGA��skIj��H(y�G!I(W"HzQMGh¨
Q}H(¡z{2G=QMQMG�nªs�I(W x s�IU�"N�skI/W�p=n	QMG$n	H/TjG!I(W�nPÎ
J	yAH(LMn ��H=IjnZQSGhy�®=y�GZW�G!yA|8n_QMGu�Up$n�L}N1�UGAn�G x sUs�N��@s�I�IjG�N x s�I*�({2LoW#QMG=n_HzTjG!I(W�n_¨<n�{jNVJS|*s(I*�Up�N:G!N1QMG=n_H/IUIjs�I x G(n
|U{U�*QLS¡({2G=n�|jH(N5N"H=|@|js�N�W;¨�Q}G�{jN x s�I(W�G!I�{�L}IU��s�N�ytH!W"LMs�IUI*G=QjN�p=G=QÍ�
q9G=nA�UG�{U�EG�����G:W�nh�UG!ljLMG!I@IjG!I(WP|8Q�{8nh�"s�N�W�nh¨<y�G$nV{jN�G<¡z{8G<Q}H<|jN�p x LMn�LMs�I¥�UG<Q"�ML}IU��s�N�yAH�W"LMskI�|U{@�jQMLM¡z{2G�n=�}H x=x N�s(£}W��
]_IjG |jN:p x LMn�LSs(I.L}Ij�"L}IjLSGA�UG�Q"�MLmIk��s�N�yAH�W¢LskI�|@{U�8QSLM¡z{8GhyAH=�2L}y�LMn�GAQSGh�8LMG!IjJ¢®VW"N:G��2f#G�|8G!Ij��HzI(W�\5n:L9n:HA|*N�p x LMn:LMs�I.G$n"W
Q}L}y�L�W�p=G#|jHzN9QMG � H={�W*��z{��"HzL W5�;�}L}Ijp!ljLoW"H/�jQMG=n#G!N�N�G�{jN:n	�UG#|jN:p!ljLMn:LSs�IAIjs=W"HzyAy�G!I(W ��\@L}QU|2G�{�W9®:W"N:G�n:sz{ � HzLoW"H=�jQSG��@G1I2G
|jH�n<��L�"�{2n�G!N<QÍ�SL}IU��s�N�ytH!W"L}s�IE|U{U�2QMLM¡z{2G¤|2Q�{�W:�=W�¡z{2G¥�UG�Q}H��UL}�"�{8n�G!N�H/ljG x Q}H¥|jN:p x LMn:LMskI�ytH/�8LmytH�QMGÆ|8sUn�nªL��2QMG��
^�s�N�N�LMn#G:W#i � L�I �dj�U�kd�� x szI x Q�{8G!I(W9¡z{-��{*IA|2s({*N"ljs�r*G�{jN	�2�ML}IU��s�N�yAH�W"LSs�IA|U{U�jQSLM¡z{8GZ¡z{jL x/� G!N x=� G�¨hyAH=�*L}y�LMn�G!NBQG
�jLMG!IjJ¢®VW"N:G_�UG!lUN�HzLoW9N�p=�z{2L}N�G_Q}HZ|jN�p x LMn�LMszI<�UG$nPn:L}TUIUH/{U��|U{@�jQ}L x n#sz{¤p�l*L W�G!N x s�yA|2Q ¦ W�G!y�G!I�W9QMG�{jN	�UL}�"�{8n�LSs�I4�zO�L}Ijn:LM\
Q}H_lUH(QMG�{jNBnªs x L}HzQMG_�UG_QÍ�SL}IU��s�N�ytH!W"L}s�Ih|U{U�jQMLS¡({2G_G$n¢W5H=yh�8L}T�{!.�n:L2n:H_|UN�p x LMn�LMs�IAG$n"W5QSL}y�LoW�p=G��
�ZH/I@n	Q}HZQ}L}T@Ijp=G_�UG1^Es�N�N�Lmn	G:W	i � L}I �dj�U�kd���\UQ}HZQSL WSW"p�N�H�W{*N�G1¡k{jLjH H=IUH(Q�rjn�pPQ"�MG=�"��G:W9�@G$n	H/IUIjs�I x G=n�|U{U�*QMLM¡z{8G=n#n=�SG$n"W
x s�I x G!I(W"N�p=GZn�{jN�QHR|jN�p x LMn�LMskI�s(|�W"L}yAH�QSG��@G�Q��}L}Ij��s�N¢ytH!W"LMs�Ih|j{@�jQ}LM¡z{8G���fPG:WMW�G�Q}LoWMW�p�N�H�W{*N�G1H/�jsz{�W"LoW;Tjp!Ijp!N�HzQMG!y�G!I(W5¨
�UG=nP�/��0�$ �!����0�$��1&2���3��'%"���$�&~!�\ x �}G=n"W�¨��UL}N:GZ¡z{2GZQ"�ML}IU��s�N�yAH$W¢LskI�|U{U�*QMLM¡z{8G �UG!lUN�H(LoW	®:W"N�G�nªsULoW9H={2n�n:L*|jN:p x LMn�G ¡({2G
|jsUn�n:L��2QMG=\jn:s@L W;I*G#|jH�n	®VW"N�G1�UL}�"�{8n�p=G_�z{�W"sz{�W���f#G1N�p$nV{jQoW"H�W5H#Wsz{�W�G!��s@Lmn	p:W�p1N:G!y�LMn#G�I x H/{8n�G��



���

�ZH/I@n x G:WMW�GÆ|2G�N:n�|jG x W"L}l*G$\ iUl*G!I@n�n�s�I��dj�@�Ua���\P�1QMLmIj�UG!N�G:WZ�¯r�|2QMsUn:Ë �dj�U�@a���\PH(L}Ijn:LZ¡z{2G¤�)s�sU�@��s�N�� �dj�U�@a���\
x s�Ijn�LM� ¦ NVG!I(W5¡z{2G1QMG=n	N:p$n�{*Q W¢H�W�n	sz��W"G!I�{8n�|*H(N5^�s�N"N�LMn	G:W	i � L}I�N�G�|jsUn�G!I(W9n�{jN5{UIUG � r�|8s=W �j¦ n�G_L}yh|8QML x L W�G��zQMG_n�L}T�IUH�Q
G!IUljskrjpZ|*H(N1Q}H7�kH/IU¡({2G x G!I(W"N�HzQMGA�Us�LoW1®:W"N:Gh��H/lUH(I(W"H/TjG �jN"{jL�W"pA¡z{8GhQMG(nZn:LmTUIUH={U�¤|*N�L�ljp=nP|jsz{jN1H/lUsUL}N#{UI¤L}yA|jH x W
�Up=n"W"H/�jLMQ}LMn:H=I(W��@iUljG!Ijn�n�s�I �dj�U�UaM�&nV{jTUT ¦ N:G1HzL}Ijn:L2¡z{8G_Q��}HzN�W"L x QMG_�UGP^Es�N�N�LMn#G:W	i � L}ItH pVW�p_yAH(Q2L}I(W�G�N¢|jN�p:W�p_G:W9¡z{-�SLMQ
n=�}H/TkLoW�G!IÅN�p!H(Q}LoW�p��2��{*I HzN�W"L x QMG�G!IÅ�"H/ljG�{*N��UG¯Q}HbW"N�H=Ijn¢|jH(N�G�I x G��h�"Q<y�s�I(W"N:G¯¡({2G���H=IjnEQMG�{jN�y�sU� ¦ QSG�{*I
H x=x N�s�Lmn�n�G!y�G!I�W7�UG¥Q}H�W"N"H/I@nV|jH(N�G�I x G.N:p=�z{jLoWAQMGÆ�8LMG!I2J"®:W"N�G¥¨�QH x szIj�ULoW"LMs�I�¡z{2G¥QÍ�SL}IU��s�N�ytH!W"LMs�IE|U{@�jQMLM¡z{2G�n:s@L W
�jG!H={ x sz{U|¤y�sUL}IjnP|*N�p x LMn�GA¡z{2G�Q"�SL}IU��s�N�ytH!W"LMs�Iu|jN�L}l*p=G$\ x GA¡k{jL5G$n"W�|8G�{<|8Q}H={2n:L��jQMGA��H=Ijn_Q}HAN:p�HzQMLoW�p��U[&I�G=�"��G:W�\;Q}H
x s�Ij�@L W¢LMs�I �!�����;~<¡({*L*TkHzN�H/I/W¢L W5¡z{9��{UI�H x=x N�sULMn�n�G!y�G!I/W��UG_Q}HZ|jN�p x LMn:LMs�I��z{�n�L}T�IkH�Q@|U{U�jQSL x Hzy�p=QMLMs�N:G_QMG#�2LMG!IjJ"®:W"N:G

~ÌnªG�N�HZlUL}sUQMp=G x/� H(¡z{8G_��sULMn#¡z{8G � �≥
β
α \ x �}G$n¢W9¨h��L}N�G x/� H�¡z{2G_��s�LMn1¡z{2GZQ}HZ|*N�p x Lmn�LMszI��z{¤n:L}TUIUH(Q*|*N�L�ljp β nªG�N�H�c
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