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THÈME 2





���������	��
���	��������������������������� ����!"���#!"���$���%
&��
&����	'
( �)
&*+!"���$�����,���-.
&�/���0���1
�������
&��!2���3
&*����	'

4/57698:69;7;=<�>,?A@�BC89DC6:EGF&H�I�J1H�K
I�?MLN5O?A896:<PJ1<RQCDA8/FOH�I�J1H�K

S TVU�W�X�Y�Z0[]\_^V`aX/bdcfeR`dg�`aX_b
X�hig�jkblg�mnbporqsW�tAcfbd`luRmnX
vxwyckz{X�hi|,wy\�^njf`awyX

},jf~V~McRwrh,��X/wyX_g)TnX�w)g)TVX�^��k�sYk�G�.Z��RmV`a^PYk�R�V�iZ�����~njfefX_o

�1�7�_�����V�k�R��� `d^V`ah�X�~VwyX_g�`do�`acR^�g�cRW�~nm�hyjkh�`dcf^no�j��CX_g�h%h�TnX�jRg�g�mnwyjRg�q�ck��g�cRW�~Vm�h�XN��o�cfbdm�h�`dcf^Mo%jk^M��o�cfW�X�hy`aW�X_o%h�TnX
orhyjktn`abd`�h{q.ck�C`�hyX�w)j�hy`a�RX,jkbdefcfwy`ah�TVW�o_�k|,m�hycfW�j�hy`dg-jf~V~VwycRjfg)TnX_o�X� �`lo{hOhyc�g�cf^Ghyw�cRbVjk^n�.h�c�w�XN��mng�X3hyTVX_o�X,X��CX_g�hyo_�k¡O VjkW�~VbdX_o
jkwyX�h�TnX�¢"¡"£�S�|i¢¤jk^n��hyTVX�¢"¡=¥¦|§W�X�hyTVc��Vo�jf^n��h�TVX%W�cRw�X�eRX�^VX_wyjfbx`d^RhyX�wy��jkb=jf~V~VwycRjfg)TnX_o_�A¨�X1�©c�g�mno�TVX_w�X�cR^�j
g�cRW�~VbaX_W�X�^Ghyjfw�q.mnorXick�ªh�TnX_o�X,W�X�h�Tncs�noxhyc�bac�g_jkbd`a«_X-mV^norhyjktnbaX¦tMX_Tnj¬�s`acRwxck�Ch�TnX¦jkbdefcRw�`ah�TnW�kh�c�`dW�~Vw�c��RX h�TVX]jfg_g�mVw)jfg�q
ck�ChyTVX¦o�cfbdm�h�`dcf^Mo��hyc�`l��X�^Gh�`a�©q�jk^n��X� �~Vbdjf`a^�®M^V`�hyX,~VwyX_g�`do�`acR^�X��CX_g�hyo_�f¨�Xi~VwyX_o�X�^Gh=g�cRW�~Vm�hyjkh�`dcf^njfbnX� s~AX�wy`dW�X_^GhyoOcR^�`abdb�¯
g�cR^n��`ah�`dcf^VXN��~AcfbdqG^ncfW�`djfbMwycsckh)o=jk~n~Vw�c¬ �`dW�j�h�XN��°-`�hyT	¥iX�° h�cR^p± o=`ah�X_wyjkh�`dcf^�hyTnj�h3`abdbamMo{hywyjkh�X,hyTVX]°"X_baba¯9²s^Vc�°-^�`d^�³nmnX�^ng�X
ck�Og�csX�´�g�`aX_^Gh ~AX�w�h�mnw�tnjkh�`dcf^no_�
µP¶G·C¸�¹�º ��»&�R��� `d^V`�hyX�~VwyX_g�`do�`dcf^pAjkm�hycfW�j�hy`dg�w�cRmV^n��`d^Ve1X_w�wycfwijf^njkbdq�or`lo_n¥,X_° h�cf^¼± o¦`�hyX�w)j�hy`acR^pn~Acfbdqs^VcfW�`ljkb�W�mVbah�`d~VbdX
wycGcfhyo_�
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Unité de recherche INRIA Rhône-Alpes
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 � �� XNo g�jkblg�mnbdo"X�^1~nw�\Ng�`lor`dcf^�®M^V`aX]~AX�mV�RX�^Gh jk�AXNg�hyX�w3bdj�~Vw�\Ng�`lor`dcf^	��X_o o�cfbdm�h�`dcf^no"g�jfbdg�mVba\_X_o"X�h ~njkw��©cf`lo"W��_W�X
blj#orhyjktn`abd`�hy\���XNo	jfbaeRcfwy`�hyTVW�X_o%`�hy\�w)j�h�`a�Þo_���¦X_o�jk~V~nw�c�g)TVXNo%jkmVh�cfW�jkh�`luRmnX_o1X� �`dorh�X_^Rh�~McRmVw�g�cf^Ghyw��RbaX_w%X�h�w�\N��mV`dw�X�g�X_o
X��CX�h)o����iXNo,X� sX_W�~VbaXNo,o�cf^Gh,bdj1W�\�h�TVc���X�¢"¡"£�S�|i¢¦nblj�W�\�h�Tncs�VX�¢"¡=¥i| X�hibdX_oijk~V~Vwyc�g)TVX_o ~nbamnoief\_^V\�w)jkbdX_o-j¬�RX_g���X_o
`d^RhyX�wy��jkbdbaXNo���¥,cfmMo�^VcRmno�`d^Gh�\_w�XNo�o�cf^no�`dg�`�� mV^VX�jk~V~Vbd`lg�j�hy`acR^ g�cRW�~nba\_W�X_^Ghyjk`dwyX%��X	g�X_o.W�\�h�Tncs�VX_o.~McRmVw�bdc�g�jkbd`lorX_w�bdX
g�cRW�~McRwrhyX�W�X�^Gh,`d^no{h)jktVbdX���X�b:± jkbdefcRw�`ah�TVW�XRnjkW�\�bd`dcfwyX�w-blj�~Vw�\Ng�`lor`dcf^P��XNoio�cfbdm�h�`dcf^Mo�V`l��X_^Rhy`�®MX�wiX�hiX� �~Vbd`luRmnX�w,bdX_oiX��CX�hyo
��X blj�~Vwy\_g�`do�`dcf^�®n^V`dXf� ¥,cRmno�~Vwy\_o�X�^Gh�cR^no1��XNo1X� s~A\�wy`dW�X_^Ghyj�hy`acR^no�^smVW�\�wy`luRmnX_o%o�mVw1bdX�g_jkblg�mVbi~njkw	bdj�W�\�hyTVc���X��VX
¥,X_° h�cR^���X�w)jfg�`d^VXNo¦~Acfbdqs^VcfW�`ljkbdX_o¦W�jkbxg�cR^n��`ah�`dcf^V^n\�X_o�uGmV`7`dbabdmnorh�wyX�^Gh/b:± `a^V³nmVX�^Mg�X�tV`dX�^�g�cf^n^GmnX���XNo]~MX_wrhymVw�tMj�h�`dcf^Mo
��XNo-g�csX�´1g�`dX�^Gh)o��
� º �_� ¸ ��� � � vxw�\Ng�`lor`dcf^�®n^n`aXR¼jk^njfbaq�o�X��ª± X_w�wyX�mnw�jfm�h�cRW�j�h�`luGmVXf¼`�hy\�w)j�h�`dcf^���X1¥iX�° h�cR^ppw)jfg�`a^VX�W.mVb�hy`a~nbaXNo���X1~AcfbdqG¯
^��RW�XNo��
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� `a^n`�hyX�~VwyX_g�`do�`acR^Pg�cfwywymV~�hyo,�©mV^n�VjfW�X�^Ghyjfb¼~Vwycf~AX�w�h�`dX_oick�O^smVW�X�wy`dg_jkb&jfbaeRcfwy`�hyTVW�o h�TMj�h¦Tncfbl��`a^ X� Vjfg�h]jkwy`�hyTVW�X�h�`lgk�

S TVX�o{h)jktV`dbd`�h{qPcf�=h�TnX�jfbaeRcfwy`�hyTVW cfw¦h�TVX�jRg�g�mnwyjRg�q�ck�=hyTVX�g�cfW�~VmVh�X_��o�cfbdm�h�`dcf^�W�j¬q�tAX�j��CX_g�hyX_� tGq�³McRj�hy`a^ne	~Acf`d^Gh
g�cRW�~Vm�hyjkh�`dcf^p�C| °3X�bdba¯9²s^Vc�°-^PX� �jfW�~VbaX�`doih�TVX�g�cRW�~nm�hyjkh�`dcf^ °-`ah�T�¥,X�° hycf^p± o,`ah�X_wyjkh�`dcf^ cf�x`abdba¯Âg�cf^n��`ah�`dcf^nX_��wycGcfhyoick�
~AcfbdqG^ncfW�`djfb:��������d3W�mnb�hy`a~VbdXicRw=g�bdmnorh�X_w=ck�ªwycsckhyo
	a���9�s}-cfmn^n��`d^Ve�X�wywycfw)oOjk^njfbaq�o�`doO`lox~nw�`d^ng�`d~njfbabdq.~AX�w��©cfwyW�X_��rtsq.Tnjf^n���	ÍY��ptVm�hijfm�h�cRW�j�h�`lg�jk~V~nw�cGjfg)TVXNo"mMorX]h�TnX�g�cfW�~VmVh�X�w hyc�~Vwyc��G`l��X]W�cfwyX]eRX�^VX_wyjfbªjk^n�	X_jRorqG¯9h�ck¯Âmno�X]jf~V~Vbd`dg_j�hy`acR^no���Ò^/hyTV`do&~njf~MX_w_N°"X=�©c�g�mno&cf^/hyTVwyX�X"jfm�h�cRW�j�h�`lgxjf~V~VwycRjfg)TnX_o��_h�TVX,¢"¡"£�S�|i¢¦Nh�TVX-¢"¡=¥i|�jk^M��jk^�`d^Gh�X_w���jkbGW�X�hyTVc��Vo��
S TVX/¢"¡"£�S�|i¢�W�X�h�Tncs�ps�VX��fX_bacR~MXN��tsq��n���i`def^VXNo"jf^n��TV`lo3g�cfbdbdX_jkeRmVX_o=or`d^ng�X.�����¬�nR`do3j/�©cRw�° jkw)��o{hyc�g)Tnjforh�`lg,W�X�hyTVc��	 ���Â���Âh�~Vwyc��s`d��XNo.j���qs^njfW�`lg	X_orh�`dW�jkh�`dcf^ ck�,hyTVX�^GmnW�tAX�w�ck�]o�`def^V`a®Mg�jf^Gh���`def`ahyo�ck�]g�cfW�~VmVh�X_�#w�XNormnb�h)o�hyTnj�h1jfbabdc�°,o
`d^no{h)jktV`dbd`�h{q�bdc�g�jfba`d«_jkh�`dcf^�jf^n�.jRg�g�mVwyjRg�q/g�cR^Gh�wycfb9�NS TVXi¢"¡=¥¦| W�X�h�Tncs��jk`dW�o&h�c/jkm�hycfW�j�hy`dg_jkbdbaq�`dW�~Vw�c��RX=hyTVX-jfg_g�mVw)jfg�q
ck�ªhyTVX¦g�cfW�~Vm�hyX_��wyX_o�mVbah_�GS TV`do"W�X�hyTVc��1g�cRW�~nm�h�XNo=tAckhyT%j/bd`a^VXNjkw3g�cfwywyX_g�hy`a^ne�h�X�wyWÕjk^n�%j�g�cR^�®M��X_^ng�X,tAcfmn^n���©cfw"h�TnX
g�cRw�wyX_g�h�XN����jkbdmVX ck�ªj�or~AX_g�`�®Mg g�bdjRo�o7cf�AjkbdefcRw�`ah�TnW�o�	 ���Â���ÒW�~Vw�c��s`d^Ve¦h�TVX,jRg�g�mnwyjRg�q�ck�ªorX_^no�`�hy`a�RX"`d^Gh�X�wyW�X_��`lj�hyX �¬jfw�`ljktnbaXNo
W�j¬q.jfbdo�c/o{h)jktV`dba`d«�X,jfbaeRcfwy`�hyTVW�oOormV�AX_w�`d^Ve]�©w�cRW wycfmV^M��`a^ne/X�wyw�cRwyo_���Ò^RhyX�wy��jkb�W�X�hyTVc��Vox~Vwyc��s`d�VX3eRmnjkw)jk^GhyX�X_�.X�^Mg�bdcRo�mVw�XNo
�©cfw¦h�TnX�wyX_o�mVbahyo��MqRX�h]h�TVX_q ��c	^nckh/orTnjfw�~nbaq�X_orh�`dW�j�h�X.h�TnX�bdcRoyo¦ck�"jRg�g�mnwyjRg�q�or`d^ng�X�~AX_oyor`dW�`dorh�`lg�c��RX�wyX_orh�`dW�j�h�`dcf^Mo,jkwyX
mno�mnjkbdbdq/w�X�h�mVwy^VX_�p�NS TVX3mno�X"cf�Mj¦W�mVbah�`d~VbdX"~VwyX_g�`do�`dcf^/³ncGj�hy`a^Ve¦~McR`a^Ghxjkwy`ah�TVW�X�hy`dgf�g�cfW.tV`d^VX_�/°-`ah�T�`d^RhyX�wy��jkbsjkwy`�hyTVW�X�h�`lgk
jkbdbdc�°,ophyc¦wyX_��mMg�X"h�TV`lo�c��fX�wyX_orh�`dW�j�hy`acR^�jk^n��h�Tsmno7jk`dW�h�c]~Vwyc��s`d��X3jk^�jkwytV`�hywyjfw�q�jfg_g�mVw)jfg�q]�©cfw&h�TVX efmMjkw)jk^Gh�X_X_�/wyX_o�mVbahyo_�

¨�XxX� �~AX�wy`aW�X�^GhªhyTVX_o�XxW�X�hyTVc��Vopg�cR^no�`d��X_w�`d^Ve-jk^/`dbdb�¯Òg�cR^n��`ah�`dcf^VXN�¦wycsckhpcf�sj-~Acfbdqs^VcfW�`ljkbkg�cfW�~Vm�hyX_��°-`ah�T�¥,X_° h�cR^p± o
`ah�X�w)j�hy`acR^p�_|¦opcRmVw¼g�cRW�~Vm�hyjkh�`dcf^no&jkwyXOw�XNo{hyw�`lg�hyX_�¦h�c]j mV^V`luGmVX=~Acfbdqs^VcfW�`ljkb9�h�TVX"w�XNormnb�h)oª°"X=~Vw�XNorX_^Gh¼TVX�wyX=o�TVcfmnbd�]^Vcfh&tAX
`d^RhyX�wy~VwyX�h�XN�1jfo3jk^�jfoyorXNo�o�W�X�^Gh=cf�ªh�TVX�wyX_o�~MXNg�h�`d�fX¦uRmMjkbd`�h{q�ck�¼h�TVX���`a�AX_w�X_^Rh W�X�hyTVc��Vo���S TV`lo"~njk~AX�w-jk`dW�oxhyc.`dbdbamnorh�w)j�hyX
TVc�°�h�TVXNorX/jkmVh�cfW�jkh�`lg¦W�X�h�TVc��Vo-TnX�bd~	hyc�`d�VX�^Gh�`a�©q	jf^n�1hyc�X� �~Vbljk`d^	®M^V`�hyX/~VwyX_g�`lo�`acR^%X��CX_g�hyo_�

¨�X-tVw�`dX�³Mq�wyX��s`aX_°#hyTVXi��`a�CX�wyX�^Gh=W�X�hyTVc��VoO`d^%£sX_g�h�`dcf^1Y�jk^n��hyTVXig)TnjfwyjRg�hyX�wy`dorh�`lg�o�ck�A³ncGj�h�`d^Ve/~Acf`d^Gh=g�cfW�~VmVhyj�hy`acR^
ck�O~Acfbdqs^VcfW�`ljkb¼`dbdb�¯Òg�cR^n��`ah�`dcf^VXN�	wycsckh)o,`d^ £sX_g�h�`dcf^ �V���Ò^�£sXNg�h�`dcf^P�Mn°3X���XNo�g�w�`dtMX/cRmVwiX� �~MX_w�`dW�X�^Ghyo¦jk^n�Pjf^njkbdqs«�X�h�TnX
wyX_o�mVb�h)o3h�c�TV`defTVbd`defTGh-®n^V`ah�X/~VwyX_g�`do�`dcf^%X��AXNg�h)o��
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¨�X¦bd`aW�`ah h�TVX¦�©cfbdbac�°-`d^Ve.~Vw�XNorX_^Ghyj�hy`acR^�h�c.h�TnX¦W�jk`d^	jf^n�1TnX�wyX_j��ëhyX�w3mno�X��©mVbpjRor~AX_g�hyo"ck�phyTVX�¢"¡"£�S�|i¢ jk^n��¢"¡=¥i|
W�X�hyTVc��Vo�jk^n�Pcf�x`a^GhyX�wy�¬jfb�jfw�`ah�TnW�X�h�`lgk�CS TVX���X_oyg�wy`a~Vh�`dcf^ cf�Oh�TVX�W�jk`d^ g)Tnjkw)jfg�h�X_w�`lo{hy`dg_o-ck�=h�TVX�¢"¡"£�S�|i¢ãW�X�h�Tncs� `do
�Þjk`ah�TV�©mVbphyc.hyTVX/~VwyX_o�X�^Ghyjkh�`dcf^�tsq1`�h)o,jkmVh�TVcRwyo jk^M��g�cfbdbaXNjkeRmVX_o_�jfo3�©cfw-X� VjkW�~VbdX��M�-�¦`aeR^VX_o-jf^n���n� ¯/. �M¢"TVX_o�^VX_jfm� %`d^	 �V&�0�Â�¼S TVX��RX�w)or`dcf^�ck�3h�TnX	¢3| �]¥i|Õbd`atnwyjfw�q °3X�mno�X�TVX�wyX_jk�ëh�X�w/`lo���XNo�g�w�`dtAX_��`a^1	 2��Â�¼S TVX�W�jk`d^�w�X��©X�wyX�^ng�X.�©cRw/h�TnX
¢"¡=¥¦|�W�X�h�Tncs��`lo3	 �4�9�5�Ò^Ghyw�c���mng�h�cRw�q1wyX��©X_w�X_^ng�XNo"h�c�`a^GhyX�wy�¬jfbpjkwy`�hyTVW�X�hy`dg/jf^n�%W�X�h�TVc��Vo,jfw�X6	7�G98�����Â�:<;>= ?A@CBEDGFGH<?6I1DKJLBNM-@COQP

S TVX�¢"¡3£�S&|i¢ W�X�h�TVc�� o�`dW�mVblj�hyX_o��V`doyg�wyX�hyX	orh�c�g)Tnjforh�`lg1jfw�`ah�TVW�X�h�`lg R ��£�|TS�h�c�~Vwyc��G`l��X%jf^�X_orh�`dW�j�h�`dcf^#ck�-h�TnX
^smVW�tAX�w�ck�3o�`def^V`a®Mg�jf^Gh���`aeR`�h)o�`a^�jPg�cfW�~Vm�hyX_��w�XNormnb�hN�¼S TVX	¢"¡"£�S�|i¢ W�X�h�TVc���jk~n~Vba`dX_o/h�TVX��©cRbabdc�°-`a^ne�oyg�X_^njkwy`dc%hyc
h�TnX�³ncRjkh�`d^Ve�~McR`a^Gh-cf~AX�w)j�hy`acR^no ck�7jk^sq1^smVW�X�wy`dg_jkbpjfbaeRcfwy`�hyTVW��
�R�,S¼°3c	cRw�h�TVwyX�X�o�qs^ng)TVwycf^VcRmnoiwymV^no�cf�=hyTVX�cf~AX�w)j�hy`acR^�jkwyX�~MX_wr�©cRw�W�X_��°-`ah�T�j	o�~AX_g�`a®Mg�w)jk^n�VcfWçjkwy`ah�TVW�X�hy`dg.hyc
~Vw�c��s`l��X�j�oyjkW�~VbdX�ck�Og�cRW�~nm�h�XN�%wyX_o�mVbahyoQUWVr-X�Y[Z(\^]^]�]�\`_2°-`ah�Ta_bYdc.cfwCen�

YV�,S TVX�W�XNjk^���jkbdmVX�ck�&h�TVX�oyjkW�~VbdXgf�UWVih�9UjYkflZ�mn_oh9prqVts�u UWV{V`lo h�TnX�g�cfW�~Vm�hyX_��wyX_o�mVb�hN��n�,S TVX�^smVW�tAX�wwv�x�ck�=o�`aeR^V`�®Ag�jk^Ghi��`def`ahyo¦`d^oU `lo¦X_orh�`dW�jkh�XN��°-`�hyT h�TnX�£Ghymn��X�^Gh���`dorh�wy`dtVm�h�`dcf^�jfoyorc�g�`lj�hyX_�	h�cyU.
g�cfW�~VmVh�`d^Ve v�xzY|{~}4� u��6�C� _�� U�����n��� \Q�Q����� �0� Y Z_���Z q� V~s�u f�U V ��Uwh � \ R{��S
jk^n� ��� `doih�TnX.��jkbdmVX�ck�xhyTVX�£Gh�mn�VX�^Gh��V`dorh�wy`atnm�h�`dcf^�ck�
f�_��|Z0hi��X�eRw�X_X_o¦ck�O�©wyX�X_�VcfW jk^n��j1~VwycftMjktV`dba`ah{q�baX_�fX_bZQ�G�x�

S TV`loOo{h)j�hy`dorh�`lg�jfbVjk~V~VwycRjRg)T.jRo�o�mVW�X_o&h�TMj�hOh�TnX-X�bdX�W�X�^Ghyjfw�q�w�cRmV^n��`d^Ve]X�wyw�cRwyo_(�����0�dOhyTVX-w�cRmV^n��`d^Ve�X�wywycfw)o¼XNjfg)T.³ncRjkh�`d^Ve
~Acf`d^Rh cf~AX�w)j�hy`acR^�efX_^VX�w)j�hyX_o_RjkwyX,`d^n��X_~MX_^n��X�^Gh-jk^n�%`d�VX�^Gh�`lg�jfbabdq���`dorh�wy`dtVm�h�XN��w)jk^n��cRW �¬jfw�`ljktnbaXNo�Gjk^n��hyTnj�h3h�TnX�`dw=®nw)orh
cfw)��X_w%X��CX_g�h�~nw�XN��cfW�`d^nj�hyX_o1`d^�hyTVX eRbacRtnjkb¦X�wyw�cRw_T�������d�`d^ h�TnX�jRg�g�mnwyjRg�q#cf��h�TnX�g�cRW�~Vm�h�XN��wyX_o�mVbah_�3¨ `�hyT�h�TnX_o�X
Tsqs~Mcfh�TVXNorXNo�shyTVX�jkmVh�TVcRwyo ~Vwyc��fX¦h�TMj�h,hyTVX�o�jfW�~VbaXgf�UTV/h3~Vwyc��s`d��XNo-j�o{h)j�hy`dorh�`lg�jfbªW�c���X_ba`d^Ve R:jfo,j�g�X�^Gh�X_w�XN��[�jfmno�o�`ljk^���Ûê��^�# �!n 



w)jk^n��cRW ��jfw�`ljktVbdX0S�ck�-hyTVX	X� Vjfg�h.w�XNormVbah��s�OS TVX_q ��X�wy`a�RX1wyX�blj�h�`dcf^rRr�0S�h�Tnjkh.qs`dX�bl�Vo�hyTVX�X_orh�`dW�jkh�XN��^smVW�tAX�w�v x ck�
o�`aeR^V`�®Ag�jk^Gh,��XNg�`dW�jfbp��`def`ahyo-o�TnjkwyX_�	tsq���jf^n� U.�

S TV`lo�X_orh�`dW�jkh�`dcf^�jfbabdc�°,o¼h�TVX ��X�®M^V`�hy`acR^.cf�Vh�TnX"��jkbdmVX�� ¬^njfW�XN��g�cfW�~Vm�h)j�h�`dcf^MjkbG«�X�wyci`d^1¢"¡"£�S�|i¢�jk^n�.o{hyc�g)Tnjforh�`lg
«�X_w�c�`d^ ��£�|�Mh�Tnjkh¦�RX�wy`�®nXNoCU V Y�� R�X Y,Z4\�]^]^]^\`_oh cRwTv�x����V�MS TV`do¦or~AX_g�`�®Ag���jkbdmVX	� �VX_oyg�wy`atAX_o,j1«�X�wyc�cfw¦j�^Vcf^V¯
o�`aeR^V`�®Ag�jk^Gh g�cfW�~VmVh�X_�%��jkbdmVXf �����0�d j.��jkbdmVXi°-`ah�T�^Vc�or`def^V`a®Mg_jk^Gh3��`def`ah efmnjfwyjf^RhyX�XN��tGq�hyTVX]W�X�h�TVc��ª�s¨ `ah�T	h�TV`lo3«�X_w�cM
h�TnX"jkmVh�TVcRwyo&��X�®n^nX=o{hyc�g)Tnjforh�`lgOX� shyX�^no�`acR^nopcf��h�TVX"X_uGmnjfba`ah{q]jf^n��cfw)��X_wpw�X_bdjkh�`dcf^no_�_S Tn`do&��`doyg�wyX�hyX"orh�c�g)TnjRo{hy`dgOjfw�`ah�TVW�X�h�`lg
�©cfwyW�jkbd`a«_X_o�hyTVX_o�X,wyX�blj�h�`dcf^Mo7°-TVX�^�cR^Vbaq�h�TVX¦or`def^V`a®Mg_jk^GhOefmnjfwyjf^RhyX�XN�.��`def`ahyoxck�Ch�TVXicf~AX�w)jk^n�VoOjfw�X,g�cf^no�`l��X�wyX_�ª��¨�X,°-`dbab
g�cR^no�`d��X_w"jf^VckhyTVX�wx~nwyjRg�h�`lg�jfbnmno�X,cf�ªh�TV`lo=«_X�wyc/h�TMj�h3�VX�®n^VXNo=g�cfwyw�XNor~Acf^n�V`a^Ve�orh�cR~V~V`d^Ve�g�w�`ah�X_w�`lj��©cfw"`�hyX�w)j�hy`a�RX,~Vwycsg�X_oyorXNo
`d^P£�X_g�hy`acR^ �n� YV�

S TVX�¢3| �]¥i|Ïba`dtVw)jkwyq�`aW�~VbdX�W�X�^Gh)oihyTVX1¢"¡"£�S�|i¢�W�X�hyTVc�� jk^M� g�cR^no�`dorhyo¦`a^�g�cRW�~nm�h�`d^Ve1hyTVX�o�jfW�~nbaX6UTV"mno�`a^ne
j w)jk^M��cfW���`lo{hyw�`dtVm�hy`acR^�ck�/hyTVX���`a�CX�wyX�^Gh	wycfmV^M��`a^ne W�cs�VX_o	ck�/h�TnX ³ncGj�hy`a^Ve#~McR`a^Gh�jfw�`ah�TnW�X�h�`lgk� S TVX mMorX�ck�/h�TnX
� cRwrhywyjf^G�R�	jf^n� |-�Vj�`dW�~VbaX_W�X�^Ghyjkh�`dcf^no�cf�=h�TnX1¢3| �¦¥¦| ba`dtVw)jkwyqP`do�orh�w)jk`defTGhr�©cRw�° jkw)�Po�`a^ng�X�c��fX�wybdcRjf�VX_��cf~AX�w)j�hycfw)o
`dW�~nbaX_W�X_^Gh3hyTVX�orh�c�g)Tnjforh�`lg-h{qs~AX_o-jf^n� ��£�|��nS TVX�¢3| �]¥i|�bd`atnwyjfw�q�jkblo�c���qs^njfW�`dg_jkbdbaq1g�cf^Gh�wycfbloxhyTVX���jkbd`d��`ah{q1cf�¼h�TnX
®nw)o{h cfw)��X_w"~VwyX_�VcfW�`a^Mjk^ng�X¦Tsqs~Mcfh�TVXNor`lo"h�XNo{hy`a^Ve.h�TnX]eRmnjkw)jk^GhyX�X_�%jfg�g�mVw)jfg�q�ck�&h�TVX�W.mVb�hy`a~nba`lg�jkh�`dcf^%cR~MX_wyjf^n�Vo3jk^n�%h�TnX
��X_^VcfW�`d^nj�hycfw)o ��hyTV`do"g�cR^Rhyw�cRbV~Vwyc��s`d��XNoxj�o�X�ba�ë¯9��jfba`l�Vj�hy`acR^�ck�Ch�TnX�¢"¡"£�S�|i¢ W�X�hyTVc��ª��
ihyTVX�w3��qs^njkW�`lg,g�cR^Gh�wycfblo7ck�ªh�TnX
oyjkW�X/²s`a^n��bdc�g�jkbd`d«�X�h�TnX/cf~AX�w)j�h�`dcf^Mo cfw h�TnX/h�XNo{h)o h�Tnjkh¦o�m��AX_w-�©wycfWáj�o�`def^V`a®Mg�jf^Gh bdcRoyo ck�xjRg�g�mnwyjRg�qf��S TVXNorX��ÞjRg�`dba`ah�`dX_o
jkbdbdc�° h�TVX/mMorX_w h�c�~AX�w��©cfwyWÓj�^GmnW�X_w�`lg�jfbp��X�tnmVefeR`a^Ve�ck��h�TnX�g�cfW�~VmVhyj�hy`acR^p�:<;�: ?A@CBEDGF�jI JLBNM-@COQP

S TVX	¢"¡=¥¦|§W�X�hyTVc���g�cRW�~nm�h�XNo�jPg�cRw�wyX_g�h�`d^Ve��Þjfg�hycfw�hyTnj�h�eRX�^VX_wyjfbabdq `dW�~Vw�c��RX_o]hyTVX%jfg_g�mVw)jfg�qPck�,jPg�cRW�~Vm�h�XN�
wyX_o�mVb�hN�VS TV`lo,g�cRw�wyX_g�h�`dcf^%wyX�bd`dX_o cf^	h�TnX�®nwyorh-cfw)��X�w,jf~V~Vwyc¬ �`aW�j�hy`acR^1ck��h�TnX/efbdcftnjfbAX_w�wycfwN�jkbdefcRw�`ah�TVW�`lg���`��CX�wyX�^Ghy`djkh�`dcf^
jk^M��hyTVX,g�cRW�~Vm�hyjkh�`dcf^�ck�CX�bdX�W�X�^Gh)jkwyq�jktno�cfbdm�hyX3wycfmn^n��`d^Ve�X�wyw�cRwyo_� � X�h��� tAXij�o�g_jkbljkw7w�XNormnb�h=g�cfW�~Vm�hyX_��°-`�hyT�³ncRjkh�`d^Ve
~Acf`d^Rh jkwy`�hyTVW�X�hy`dg,jf^n� � V �X Y���� Z4\�]^]^]n\�_�GtMXih�TVX¦`a^Gh�X_w�W�XN��`djkh�X,��jfw�`ljktVbdX_o=`a^Ghyw�c���mng�X_��hyc�X���jfbamnjkh�X��� Y � q �GS TnXW�X�hyTVc��	qs`dX�bl�Vo3h�TnX�g�cfwywyX_g�hyX_�%w�XNormVbah � ��X�®M^VX_��jfo
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S TV`lo g�cfwywyX_g�hy`a^ne��Þjfg�h�cRw ���� `lo=hyTVX�g�cfW�~VmVh�X_�	bd`a^VXNjkwy`a«Nj�hy`acR^�ck�¼hyTVX]efbdcftnjfbMX_w�wycfw"`a^#�� °-`ah�T�w�XNor~AX_g�h"hyc�hyTVX]X�bdX�W�X�^�¯
hyjfw�q�X_w�wycfw)o � V{�X Y$��� Z(\^]^]�]�\`_ RhyTnj�h,jfw�Xih�TVX�wycfmV^n�V`a^Ve.X�wyw�cRwyo=efX_^VX�w)j�hyX_��tsq�h�TnX]`d^Gh�X_w�W�X_�V`djkh�X�g�cfW�~VmVhyj�hy`acR^no"ck�
�� �R|,bdefcfwy`ah�TVW�`lg-��`��CX�wyX�^Ghy`djkh�`dcf^�qG`dX�bl�Vo7hyTVX-~njfwrhy`djfbV��X�wy`a��jkh�`d�fX_o�`d^ ���� RÞo�X�Xw	d�_���n�©cfwx��X�hyjk`dblo7cf^�jkbdefcRw�`ah�TVW�`lg"�V`��CX�wyX�^�¯
h�`lj�hy`acR^�S��n¡xbaX_W�X�^Ghyjfw�q1X_w�wycfw)o3jkwyX]XNo{hy`aW�jkh�X_�	°-`ah�TPor~AX_g�`�®Ag]³ncRjkh�`d^Ve�~McR`a^GhijkbdefcRw�`ah�TnW�o"�©cRw-cf~AX�w)j�h�cRwyo"� \^�w\&%Q\ m5\ �RÞo�X�X6	d�f�Rª�NYsV���p�©cfw-X� s~nba`lg�`ah,w�X_bdjkh�`dcf^no S��

|io�h�TVX	g�cfwywyX_g�hy`a^ne��Þjfg�hycfw �� � jk^n��hyTVX	g�cfwyw�XNg�hy`acR^ R9Y4S�jfbdo�c o�m��AX_w��©wycfW2w�cRmV^n��`d^VePX_w�wycfw)o�pj �¬jfba`l��`ah{q�tAcfmn^n�
')( * ck�7h�TnX.g�cRw�wyX_g�h�XN�	wyX_o�mVbahi`lo¦g�cfW�~Vm�hyX_�ª�AS TV`do]��qs^njfW�`lg/tAcfmV^M� ��X�wy`d�fX_o-�©w�cRWÛj%w�mV^n^V`a^ne1X�wyw�cRw,jk^njfbaq�o�`do,ck�Oh�TnX
jkbdefcRw�`ah�TnW�`lg]��`��CX�wyX�^Ghy`djkh�`dcf^�jk^n�	h�TnX�g�cfwywyX_g�hy`acR^%~Vwyc�g�XNo�o3RÞo�X�X6	ÍY��p�©cRw-w�mn^V^V`d^Ve�X�wyw�cRw3jf^njkbdq�or`lo�S��

S TVX_w�X��©cfwyXfVhyTVX�o�g_jkbljkw¦X�wyw�cRwr¯9�©w�X_X�wyX_o�mVb�h � o�jkh�`lo{®nXNo �,+$- � �,' ( *�\ � �.' ( * /xjRo�o�mVW�`a^ne%hyTnj�h]h�TVX�®nw)orh¦cfw)��X_w
jk~n~Vw�c¬ �`dW�j�h�`dcf^�cf�-h�TVX�efbdcftMjkb=X_w�wycfw.`do.��jkbd`d�p�7S Tn`do.TsqG~AckhyTVX_o�`lo�`lo.oyj�hy`dor®nXN���©cfw�ba`d^VXNjkw�jkbdefcfwy`ah�TVW�o�jRo.�VX�®n^VXN� `d^	d����V���9�

¡x��jkbdmnjkh�`d^Ve1~AcfbdqG^ncfW�`djfbptsq10icfwy^VX�wN± o,o�g)TnX�W�X�`loij�bd`a^nX_jkw]jkbdefcRw�`ah�TVWÛjk^n�Po�c�W�ckhy`a��j�hyX_o,h�TVX.mnorX�ck�7h�TVX�¢"¡=¥i|
W�X�hyTVc��	`d^�cfmVw-X� �~MX_w�`dW�X�^Ghyo_�5�Ò^ £sX_g�h�`dcf^��n� �n�°3X/��X_oyg�wy`atAX/j�g�cfwywyX_g�hyX_�	�fX_wyo�`acR^%cf��¥,X_° h�cR^p± o,`�hyX�w)j�h�`dcf^	h�TMj�h,wyX�bd`aXNo
cf^�`d^Gh�X�wyW�X_��`lj�hyX,g�cRw�wyX_g�h�`dcf^no_�kS TVXi��`dwyX_g�h=jf~V~Vbd`dg_j�hy`acR^�cf�MhyTVX]¢"¡=¥¦|�W�X�hyTVc���h�c�hyTVX-®n^njfbnwyX_o�mVbahxck�ªj/g�cfW�~VmVhyj�hy`acR^
`dW�~nw�c��RX_op`ahyo7jRg�g�mnwyjRg�qf�¬£smng)T�ji®n^njfbGg�cfwyw�XNg�hy`acR^/`do�^Vcfh&`d^RhyX�wyX_orh�`d^VeiTnX�wyX"jfo¼h�TnX g�cf^no�`l��X�wyX_�/jfbaeRcfwy`�hyTVW�o¼jkwyX=`ah�X_wyjkh�`d�fXR�

ih�TnX�w�~VwyX��s`acRmno¦w�XNormVbahyo¦Tnj¬�RX�`dbabdmnorh�w)j�h�XN�PhyTnj�h]h�TVX�W�cfwyX�eRX�^VX_wyjfb�g�cfwyw�XNg�hy`acR^Pck�"o�X�^no�`ah�`d�fX�`a^Gh�X_w�W�XN��`djkh�X.�¬jfw�`ljktnbaXNo
jkblo�c.`dW�~Vw�c��RX_o"h�TnX�o{h)jktV`dba`ah{q1cf�&hyTV`do,`�hyX�w)j�h�`dcf^�°-TVX_^	`ah,`doijk~V~Vbd`dX_�%h�c1g�cRW�~Vm�h�X�`dbaba¯Òg�cf^M��`�hy`acR^VX_��wycsckhyoW	d�����Â�

¢"mVwyw�X_^Gh,`aW�~VbdX�W�X�^Gh)j�h�`dcf^Mo-ck�7h�TnX�¢"¡=¥¦| W�X�hyTVc���mnorX�c��fX�wybdcRjf�V`a^Ve.�Þjfg�`abd`ah�`dX_o,cf� � cfw�h�w)jk^a�R��jk^n�P|-�Vj�h�c��ÞjRg�`a¯
bd`�h)j�h�X/`ahyo-jf~V~Vbd`dg_j�hy`acR^	°-TVX_^ �Ò¡x¡x¡O¯>�k�k��jfw�`ah�TnW�X�h�`lg�`do-j¬��jf`abljktVbdXf�
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S TVX3�©mV^n�njkW�X�^GhyjfbV~Vwy`a^Mg�`d~VbaX cf�A`d^Gh�X�wy��jkbVjfw�`ah�TVW�X�h�`lg-g�cf^Mor`lo{h)o�`a^�X�^Mg�bdcRo�`a^Ve�X_�fX�wyq/^smVW�tAX�w=tGq.jk^�`a^Gh�X_w���jfbVg�cf^Gh)jk`a¯

^V`d^Ve�`�h/jk^n� tMX_`a^ne%wyX�~VwyX_o�X�^GhyjftVbdX�tsqPW�jRg)TV`d^VX�^smVW.tMX_wyo �A�©cfw]`a^Mo{h)jk^ng�X�`ah�g_jk^ tAX�o{hycfwyX_� jRoi`ahyo]bdc�°"X_w¦jk^M� mV~V~AX�w
X� shyw�X_W�`ah�`dX_o.jk^n��hyTVX_o�X1tAcfmV^M�Vo�jfw�X�W�jfg)Tn`a^VX%^GmnW�tAX�w)o�� � cfw�X� VjkW�~VbdXf&cf^ j�w)jf��`a s¯y�N�	W�jRg)TV`a^nX1°-`�hyT � ��`def`ahyo�ck�
W�jk^Gh�`loyo�jn���°3cfmVbl��tMX�wyX�~VwyX_o�X�^Gh�XN��tGq�hyTVX�`d^Gh�X�wy��jkb - e9]tZ��9\`e9]tZ�� /Â�VS TVX�W�`l�V��bdX�cf�Oh�TVX.`a^Gh�X_w���jfb��LY - � \ � /�°-`dbab�tAX
��X_^VckhyX_��tsq�W�`l� f��Gh�Ykf � � � h�m�c�jk^M��hyTVX,°-`l�sh�T�cf���Ûtsq�� f��Gh�Y � � � �s¢3jf~V`�h)jkbVbdX�h�h�X_wyoO°-`dbdbMorhyjk^M���©cRwx`d^RhyX�wy��jkblo
jk^M��o�W�jkbdbªbaX�hrhyX�w)o �©cfw,oyg�jfbdjfwyo_��S TVX/jkwy`�hyTVW�X�h�`lg�cf~AX�w)j�hy`acR^no jkwyX�X� sh�X_^n��X_�	�©cRw-`a^Gh�X_w���jfbpcf~AX�w)jk^n�no=hyc�efmnjfwyjf^Gh�X�X¦h�TnX
X�wywycfw�¯:�©wyX�X¦w�XNormVbahyo tAX�bdcf^ne.hyc�h�TVX�g�cfW�~Vm�hyX_��`a^GhyX�wy�¬jfb
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°-TVX_w�X��ðjk^M�,"á�VX�^Vcfh�X�`a^Gh�X_w���jfb&cR~MX_wyjf^n�Vo]jk^n�- yY � \��w\ % cfw�ms�ªS TVX���X�®n^V`ah�`dcf^no]ck�OhyTVX�mno�mnjkb&�©mV^ng�h�`dcf^no�g�jf^
jkblo�c�tAX�X� shyX�^n��XN��h�cP`d^ng�bdmn��X�`d^Gh�X�wy��jkbxjfw�eRmVW�X�^Ghyo6�C�©cRw�`a^Mo{h)jk^ng�X/. - �5\10�/ Y - � �5\ � 0 /"o�`d^ng�X � `lo�jk^�`d^ng�wyX_jRor`d^Ve
�©mV^ng�h�`dcf^pMjk^n�/2`�43 - ��m�e9\�� / Y - �9\^Z /9Vo�`a^Mg�X/g�jfw�X]W�mnorh,tAX�hyjk²RX�^	�©cfw#2`�43�°-TV`lg)T�`do-^nckh-W�cf^Vcfh�cf^ncfmno_�

|io1³ncRjkh�`d^Ve ~Acf`d^Gh�jkwy`ah�TVW�X�hy`dgf=`d^Gh�X�wy��jkb]jkwy`�hyTVW�X�h�`lg bdcRo�X_o%orcRW�X�jkbdefX�tnwyjf`dg�~Vwycf~AX�w�h�`dX_o_x`d^�~njfwrhy`dg�mVbdjfw�h�TnX��
cf~AX�w)j�hycfw `lo ^Vc�W�cfwyXihyTVX/w�XNg�`d~Vwycsg_jkbCck� ��jf^n�%h�TVX/W.mVb�hy`a~nba`lg�jkh�`dcf^�`do cR^Vbdq%ormntA��`lorh�wy`atVmVh�`d�fX/c��fX_w3h�TVX�jR�V��`ah�`dcf^p�
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h�X_orhyo-jf~V~Vbd`aXNo�shyTVX/`d^RhyX�wy��jkb��2`do-²RX�~�h,jRo-j a 6�= 8<= � l � wyX_o�mVbah_ �����0�d,`ah,W�j¬q1g�cf^Ghyjf`a^�j�w�cscfh_��n�,S TVXXn^�d@^�oc = cf~AX�w)j�hy`acR^#or~nba`ahyo�jk^#`a^Gh�X_w���jfb ��`d^Gh�c�h{°"c Tnjkbd�fXNo� u%jk^n�G� � ormMg)T�h�TnjkhH� u]\J� � Y � jf^n�
� f�� u�h�Y � fS� � h�Y � f��Gh�m�c RÞba`d^VX ��S��

^ É¼ÊNÐrÌ:ÐOÜ:Ð{Ì:î¬Ö Î9Ì&Ô)ÜÞÐ=Ð{í�î¬Ë Ø�Ô)ÖÍÐ{ê�Î&Î:×3Î:Ê¬Ðx×�ê¬Ð{Ì�Ô)êNê¬×)ÎÂÔyÎ:Ð{æ�Ô)Ì5_a`ab�c-Ú#
 2&î¬ì-Ð{ÜÞËÍßrÔXd  n fe $
é32��pé �
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g�cR^Ghyjk`d^no�j,wyX_o�mVbah&~Vwyc��s`d��XN�/°-`ah�T�¢"¡"¥i|��Tnc�°"X_�fX�w¼^Vcf^VX g�cR^Ghyjk`d^noph�TVX3w�XNormnb�h7cft�h)jk`d^VX_��tGq]hyTVX �Ò¡=¡x¡�g�cfW�~VmVhyj�hy`acR^no_�����0�d h�TVXW�Ò¡x¡x¡ wyX_o�mVb�h g�jf^V^Vckh tAX]j.w�cscfh"ck�¼h�TVX/g�cR^no�`d��X_w�XN��~AcfbdqG^ncfW�`djfb:��£s`d^ng�X]hyTVX¦`d^V~VmVh ~Acfbdqs^VcfW�`ljkbA`do3cf�&��X�eRw�X_X�VRh�TnX�^%°3XiTMj¬�fX,cRt�hyjf`a^VXN��X�^Mg�bdcRo�mVw�XNoO�©cRw"X_�fX�wyq�w�csckhNf°-TV`lg)T%jfw�Xih�Tsmno3or`d^VefbdXiwycsckh)o
R©°3X]w�XNg�jkbdbVhyTnj�h"h�TVX]ckhyTVX�w3wycGcfh
`loicRm�h¦cf�Oh�TVX�o�g�cf~AX�cf�Oh�TVX�~VwyX_o�X�^Gh¦��`lo�g�mnoyor`dcf^�S��AS Tn`doih�w)jk^nor�©cfwyW�j�hy`acR^�cf�"j1��cRmVtVbdX.wycsckhi`d^Gh�c%h{°"c%o�`d^VefbdX�wycsckhyoi`do
X� �~Vbljk`d^VXN�%`d^ £sX_g�h�`dcf^��n� 2V�
����� � � º � ·?�&º 
 4 ���x� º¼¶�� � 4Þ¶�� �_����� ¶ 4Q� � ¶ ���V���Þ�

¥,c�°�XNjfg)T�g�csX�´�g�`aX_^Gh¼ck��hyTVX=~Acfbdqs^VcfW�`ljkbf`lo�o{hycfwyX_�/jfo&jk^/`d^Gh�X�wy��jkbG°-TVcRo�XxX_^n��~Acf`d^Rh)o¼jfw�XOhyTVX=cRw�`def`d^njfbRg�csX�´�g�`aX_^Ghyo_
wycfmV^n�VX_� �Vc�°-^G° jkw)� jf^n� mV~s° jkw)�ª�CS TVX�W�XNjk^V`d^Ve�ck� j	��`loyg�jkw)��XN� `d^RhyX�wy��jkb7`do¦hyTnj�h/`ah/g_jk^V^nckh/g�cf^Gh)jk`d^�j	w�csckh�ck�3j
~AcfbdqG^ncfW�`djfbª°-TVcRo�X/g�csX�´1g�`aX_^Rh)o tMX_bacR^Ve�h�c�h�TnX/`a^Gh�X_w���jfbpg�csX�´1g�`dX�^Gh)o��

¨ TVX_^=��� YkZ � � � jk^n� ����YEZ � � � �h�TVX�w�XNormVbahi`lo h�TnX�`a^GhyX�wy�¬jfb - �-] ��c<0(e '���'�e \ �9] ��c<0�� ���4e / �M`�h¦g�cf^Ghyjf`a^Mo-jkbdbph�TnX
wyX_o�mVb�h)o,~VwyX��s`dcfmno�bdq%cftVhyjk`d^VXN��`a^PhyTV`lo¦o�X_g�h�`dcf^p�M¨ TVX�^ � � Y,Z ��� � jk^n� � � Y,Z ��� ul� Aj1ba`lo{h]ck�,�0��~Vm�hyjkh�`d�fX.w�csckh�RÞo S
X�^Mg�bdcRo�mVw�XNo3`do-wyX�hymVwy^VX_�ªVg�c��fX_w�XN��tsq - �-] ��c<0(e 0���c:� \ �-] ��c70�'Z� �70h� /Â�

S TVX1wyX_o�mVbahyo�cft�h)jk`d^VX_��tsq���`dw�XNg�h �Ò¡=¡x¡¤g�cfW�~Vm�h)j�h�`dcf^Mo�&tGq ¢3| �]¥i|Ûjk^M��tGq�hyTVX�¢"¡=¥¦|ÓW�X�h�TVc�� jfw�X1jfeRjk`d^
X�^Mg�bdcRo�X_�	`a^�h�TnX_o�X]`d^Gh�X_w���jkblo_�

¨ `ah�TPhyTVX_o�X�wyX_o�mVb�h)o�M°"X.g�jk^ g�cf^ng�bamM��X�^Vcfh�TV`d^Ve%jftMcRm�h,hyTVX�X� s`lorh�X�^Mg�X�jf^n��h�TnX�mV^V`luGmVX�^VXNo�oick�=j�wycsckhN�nv7cRoyor`dtVbdX
X� �~Vbljk^Mj�h�`dcf^Mo=jkwyXiX_`�hyTVX�w3hyTnj�h3h�TVX]c��fX_w�XNo{hy`aW�jkh�`dcf^noxjfw�Xih�csc.o�X��RX�wyX,cfw"h�TMj�h w�XNjkbdbaq�^Vcfh�TV`d^Ve.g_jk^1tAX/g�cR^ng�bdmn��XN�ª�GS TnX
mno�X�ck�Oj.W.mVbah�`d~VbaX/~nw�XNg�`lor`dcf^�jkwy`�hyTVW�X�hy`dg]`d^P£�X_g�hy`acR^	�M� ��°-`dbab¼w�X_W�c��RXihyTVX/c��fX_w�XNo{hy`aW�jkh�`dcf^1~VwycftnbaX_W��
�C;�� ?A@CB[F
� 	�� M|DAOg� 8 �QM5B�P�H<Og�7�CM��>Og�

S TVXNorX�X� �~AX�wy`aW�X�^Gh)o�jRg�hymnjkbdbaq�`dbdbamnorh�w)j�hyX�j�°3X�bdb�¯Â²s^Vc�°-^ X��CX_g�h�ck�,®n^n`�hyX�~nw�XNg�`lor`dcf^ °-TVX�^�g�cfW�~VmVh�`d^Ve�W�mVbah�`d~VbdX
~AcfbdqG^ncfW�`djfb¼wycsckhyo_�MS TnX.��cRmVtVbdX�w�cscfh ��� ��������d¦h�TVX.X� Vjfg�h¦jkwy`ah�TVW�X�hy`dg.orcRbamVh�`dcf^pM`doih�w)jk^nor�©cfwyW�X_��`d^Rhyc1h{°3c%o�X�~njfwyjkh�X
o�`a^VeRbaX.w�cscfhyo����� � jk^M� ����� `d^ ®n^n`�hyX.~VwyX_g�`do�`dcf^p�A¥,X��RX�w�h�TVX_baXNo�o_Mh�TVX�g�cf^s�RX�wyefX�^Mg�X/w)j�h�X�jk^n�Ph�TVX�j�h�hyjk`d^njftVbaX�jfg_g�mVw)jfg�q
jkwyX/g�cR^Rhyw�cRbabdX_�%tsq�h�TVX/cRwy�VX�w,Y.ck��h�TVX/X� �jRg�h-~VwycftVbdX�WÓw�csckhN��Ò¡x¡x¡x¯l�f���	g�cfW�~Vm�h)j�hy`acR^�o�m��AX_wyoi�©wycfWåh�TnX.`d^njfg_g�mVw)j�hyX�~Acfbdqs^VcfW�`ljkb�X���jkbdmnj�hy`acR^ �L�f � h]jk^n� ^Vc%eRmnjkw)jk^GhyX�X�g�cfmVbl�
tAX�ef`d�fX_^	�©cRw¦��`def`ahyo¦j��ëhyX�wijftMcRm�hiTnjfb��7h�TnX�~VwyX_g�`do�`acR^zRÞjfo,w�X_bdjkh�`dcf^zR©��S `a^M��`dg_j�hyX_o S��MS TnX�¢"¡"£�S�|i¢ W�X�h�Tncs��bdc�g�jfba`d«�XNo
h�Tn`do3`d^no{h)jktV`dbd`�h{q�jk^M�1wyX�h�mnw�^no=h�TnX_o�X¦o�`aeR^V`�®Ag�jk^Gh ��`aeR`�h)o����Ò^1tAckhyT	g_jfo�X_o_fhyTVX]jkhrh)jk`d^njktVbdX¦jRg�g�mVwyjRg�q�tMcRmV^n�%~Vw�X_�fX_^Rh)oOhyc
��`lo{hy`a^nefmV`lorT h�TVXNorX�o�X�~njfwyjkh�X�wycsckhyo_�p¢"cfW�~Vm�hy`a^Ve�g�cRw�wyX_g�h�XN� L&Ah�TVX1¢"¡=¥i|ÏW�X�hyTVc�� `dW�~Vw�c��RX_oih�TVX�jfg_g�mVw)jfg�q	cf�xh�TnX
~AcfbdqG^ncfW�`djfbVX���jfbamnjkh�`dcf^�`d^�h�TVX,wycsckhO^VX_`aeRTGtAcfmnw�TVcsc��ª�fS TnX�wyX��©cfwyXf¬hyTVXijftnorcRbamVh�X-wyX_o�`d��mMjkbn��csXNoO^Vckh=³nmno�T.hyc�«�X_w�c/jf^n�
~Vwyc��s`d��XNo¦j�o�X_uGmVX�^Mg�X�ck�"`ah�X_wyjkh�XNo � f�:-h¦hyTnj�h�g�cR^s�fX�wyefXNo-hyc � � � cfw � �� jfo¦bacR^Ve�jfo¦h�TVX�~VwyX_g�`do�`dcf^ ��`lo/ormV´�g�`aX_^Gh¦hyc
`dW�~nw�c��RXihyTVX�jfg_g�mVw)jfg�q�ck� � f�:-h�������0�d,°-TV`dbaX�hyTVX�}-¡ g�wy`ah�X�wy`dcf^%`lo-^Vcfh,o�jkh�`lo{®nXN�ª��Âh/�©cfbdbdc�°,o�h�Tnjkh/h�TVX	or~Vbd`ahrh�`d^Ve cf�"hyTVX%��cRmVtVbdX�w�cscfh�`d^Gh�c�h{°3c or`d^VeRbaX�wycsckhyo/�VcGXNo/^Vcfh�g�cfW�X��©wycfWÝh�TVX1wycfmn^n��`d^Ve
X�wywycfw)o ck�Oh�TnX.g�cRw�wyX_g�h�XN�	`ah�X_wyjkh�`dcf^ R/��S��CS TV`loi`loig�cfwyw�cRtMcRwyjkh�XN�%tsq	h�TVX.w�XNormVbahyo¦ck�7hyTVX�`d^Gh�X�wy��jkb�¥,X�° hycf^ `ah�X_wyjkh�`dcf^P`d^
£sXNg�h�`dcf^P�M� �V��¨�X�~Vw�c��RX]h�Tnjkh,h�TVX.��X_g�`aW�jkb¼h�c�tV`d^njfw�q�g�cf^s�RX�w)or`dcf^	ck�7h�TVX.g�csX�´1g�`dX�^Gh)o-ck�O~AcfbdqG^ncfW�`djfb�LP`loio�mng)T�h�Tnjkh
�L TnjRo h{°3c%orX_~njkw)j�hyX/or`d^VefbdX�wycsckhyo,`a^PX� �jRg�hijfw�`ah�TVW�X�h�`lgk�MS TnX/�©cfbdbac�°-`d^Ve�wyX_o�mVbahyoig�cfW�X��©wycfWåorqsW�tAcfbd`lg/g�cfW�~VmVhyj�hy`acR^
°-`ah�T . jf~VbaXR�V¨�X/w�X_~Vw�XNorX_^Gh3hyTVX�g�cfW�~Vm�hyX_��~McRbaqs^VcRW�`djfb	�L jfo��L�f � h Y � M

� � � � � M � � � � � M-u � � � M��fV°-TVX_w�X�� M�VO`lo h�TnX
X� VjRg�h R©w)j�hy`acR^njkb�S3��jkbdmVX/ck���Ò¡x¡=¡O¯l�f���1o�`a^nefbdX/~Vw�XNg�`lor`dcf^�tV`d^njfw�q	�¬jfbamnX/ck�7h�TVX�M�V=g�csX�´1g�`dX�^Ghicf�]L�R � �|X �re(S�� 	io�`a^ne
£GhymVw�WÕo�X_uGmVX_^ng�XNo�k`d^Gh�X_w���jkblogI � jk^n� I ��`a^ng�bamM��X-h�TnX¦g�cR^no�`d��X_w�XN��X� Vjfg�h=w�cscfhyoOcf�	�L%°-`�hyTpRbd`dW�`ah�`d^Ve/hyc�hyTVX,W�j� �`dW�mVW8�or`def^n`�®Mg_jk^Gh,��`def`ahyo ck� �Ò¡x¡x¡x¯l�f����or`d^VeRbaX�~VwyX_g�`do�`acR^p

I � Y - �-] ��c<07� �����4e � �9] ��c<0<� ��� �7� /ðjf^n� I � Y - �-] ��c70���� ���-Z � �9] ��c<0 ��� � �(c //]
¨�X�g�cfW�X]tnjfg)²�hyc.~VwyX��s`dcfmno"³ncGj�hy`a^Ve�~Acf`d^Rh,g�cfW�~Vm�h)j�h�`dcf^Mo"^nckh�`d^Ve.h�Tnjkh-tMcfh�T�w�XNormVbahyo g�cfW�~Vm�hyX_�	`a^P£sX_g�h�`dcf^��n� �

oyj�h�`lor®nX_o � � � + I � jf^n� � �� + I � � � `aeRmVwyXAR9Y4S�w�X_~Vw�XNorX_^Ghyo�g�cfW�~VmVh�X_� �L¼xg�cRw�wyX_g�h�XN� L jf^n� ' ( *�tAcfmV^M�Vo�`a^ ���
^VX_`aeRTGtAcfmnw�TVcsc��ª�-�Âh]X� �TV`dtV`ahyo-hyTnj�h L Tnjfo,h{°"c1o�`d^VefbdX�o�X�~njfwyjkh�X/wycGcfhyo-`d^ `d^Gh�X�wy��jkblo �I � jf^n� �I � ormMg)T�h�Tnjkh �I ��� I �jk^M� �I � � I �,� � mVw�h�TVX_w�W�cRw�XR�hyTVX_o�X3h{°"c¦`a^Gh�X_w���jfbdo
I � jk^n�HI ��jkwyX=X�^Mg�bdcRo�X_��`d^.h�TVX `d^RhyX�wy��jkbsX�^ng�bacGormnw�XNo&g�cfW�~Vm�hyX_��tsqh�TnX,`a^GhyX�wy�¬jfbV¥,X_° h�cf^�W�X�h�TVc��ª� � bdcRjkh�`d^Ve/~McR`a^GhxX� s~AX�wy`dW�X_^GhyoxjfefwyX�X °-`�hyT�h�TVX-wyX_o�mVbahyoOcf�MhyTVXio�qsW�tAcfbd`dg g�cRW�~Vm�hyjkh�`dcf^p����Ûê��^�# �!n 
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�������ªY-�VS TVX�h{°"c�o�X�~njfwyjkh�X]w�cscfhyo3ck� �L�jf~V~AX_jkw,g�cfW�~Vm�hy`a^ne L&�
�C;  ?A@CB J ���lM�� 8q�>B 6-�9B ���72 �lO �  O � ��� M5B����
	��	�jB�0 M5Og� ��M5B���	�M��lO ��Ò^�h�TV`lo/bljforh�orX_w�`dX_o�cf�3X� s~AX�wy`dW�X_^Ghyo_p°"X�g�cf^no�`d�VX�w�jk^�jfw�tV`ah�w)jkwy`dbaqP`d^ng�wyX_jRor`d^Ve�ck�3h�TVX�~nw�XNg�`lor`dcf^���mVwy`a^neP`a^Gh�X_w���jfb
¥,X_° h�cR^�`ah�X_wyjkh�`dcf^�jfo ~VwyX_o�X�^Gh�XN�	jkh-h�TVX/X_^n�	ck�x£sX_g�h�`dcf^a�V� �V�
������� � º � ·?�&º 
 4 ���x� º¼¶�� � 4Þ¶�� �_����� ¶ �N�f� �Þ�����

¨ TVX_^ h�TnX�~Acfbdqs^VcfW�`ljkbOg�csX�´�g�`aX_^Ghyo]jkwyX�hyTVX.wycfmn^n��X_� h�c	h�TVX�^VXNjkwyX_orhi³ncGj�hy`a^Ve�~Acf`d^Rh�^smVW�tAX�w)o�g�cRw�wyX_o�~McR^n��`d^Ve
h�c�hyTVX�ef`d�fX�^���X_g�`aW�jfbxg�csX�´1g�`dX�^Gh)o�Ah�TnX�wyX_o�mVbahyo]�©cRw5� � Y Z ��� � jf^n�"� � Y Z ��� � jkwyX�hyTVw�X_X.`d^Gh�X_w���jkblo�g�cR^Rh)jk`d^V`d^Ve
cf^nX�jf^n��cf^Vbdq1cR^VX/or`d^VefbdX�w�cscfh_��Ò^	h�TVX��©cRbabdc�°-`a^ne�g_jfo�X_o_s`a^Gh�X_w���jfbªX�^n��~Acf`d^Ghyo,�V`��CX�w-tsq1hyTVX/bljforh-�V`aeR`�hN�
�R� - �wZ(] � ����� ������0 � �&�"' �(c � \^�wZ(] � ����� ������0 � �&�"'"�4c-Z /��Rh�TnX,`do�cfblj�hyX_��wycsckh
����m�e/��csX_o=^Vckh"tMX_bacR^Ve/h�c�h�TV`lo"`a^Gh�X_w���jfb
or`d^ng�X]hyTVX���X_g�`aW�jfbCh�c�tV`d^njkwyq1g�cR^s�fX�w)o�`acR^%TnjRo-jkblorc�W�cs�V`�®nXN�	h�TV`lo-wycGcfh��

YV��� � Y - �-] ��c<07� �����4eg���<0�0QZ^e �(c��4c��-Z�' \ �9] ��c<0<� ��� �(eg�7�7070<Z0e��(c���c �5Z 0 /���n��� � Y - �9] ��c<0 ��� � �-Z�Z�'�c � �7�"'�Z \ �-] ��c70���� ���9Z�Z�'4c � �7��'�e /Â�
S TVXNorX�w�XNormVbahyo�jkwyX wyX�hymVwy^VX_� �©cRw�g�cfW�~Vm�h)j�hy`acR^�°-`ah�T j#W�j� �`aW�jfb]~nw�XNg�`lor`dcf^ cf� �42#W�jf^Gh�`lo�oyj�tV`ahyo_w�������d�h{°3c

��cRmVtVbd`a^VeGoicf�Oh�TVX�g�cRW�~nm�h�`d^Ve%~nw�XNg�`lor`dcf^Pc�g�g�mVwyw�XN��h�c	oyj�hy`dor�©q�h�TVX�o{hycf~V~n`a^Ve�g�wy`�hyX�wy`djn�9�Ò^Gh�X_w���jfbdo�� � jk^M��� � qs`aX_bd� jwyX�blj�h�`d�fX,jRg�g�mVwyjRg�q.cf^�h�TnXiwycGcfhyoOcf�¼jktAcfm�hTZ ��� u�� �f¨�X¦jfbdo�c�cftMorX_w��RX jf^1jktno�cfbdm�hyXijfg_g�mVw)jfg�q�cf^�hyTVXiwyX_o�`l��mnjkbloOcf��Z ��� �
h�c�Z ��� u�� �fS TVXi��cRmVtVbd`a^ne/~Vw�XNg�`lor`dcf^�orh�w)j�hyX�efq�X� �~Vbljk`d^no7h�TMj�hOh�TnX_o�Xijfg_g�mVw)jfg�`aXNo�jfw�X-tAX�h�h�X_wxh�TMjk^�h�TVX¦o{hycf~V~V`d^Ve�g�w�`ah�X_w�`lj
��jkbdmVX_o � ; jk^M� ���,�S TVXNorX X� �~MX_w�`dW�X�^Ghyo	jkwyX jk^Vcfh�TVX_w%° j¬q#hyc#��X_w�`d�fXPhyTVX�orqsW�tAcfbd`lgPw�XNormnb�h)o1ck�.£�X_g�hy`acR^��n� 2|�3`a^M��X�XN��� � � I �jk^M�	�&� � I � ��
ih�TVX_w�w�cRmV^n��`d^Ve�W�c���XNo��©cfw�hyTVX ��X_g�`aW�jfb h�c�tV`d^njkwyq#g�cR^s�fX�w)o�`acR^ ck�¦h�TVX g�cGX�´1g�`dX�^Ghyo�Tnj¬�RX	tAX�X_^
X� �~AX�wy`aW�X_^RhyX_�ª�RS TVX,g�cRw�wyX_o�~McR^n��`d^Ve�~McRbaqs^VcRW�`djfb�Tnjfoxjfbdo�c]h{°"c/o�`a^nefbdX-w�csckh)o7°-TVX�^1j/�Vc�°-^G° jkw)��wycfmn^n��`d^Ve�`doxjf~V~Vbd`aXN�
jk^M�1TnjRo"^nc.W�cfwyX]w�csckh)o=`d^1hyTVX�^VX�`defTstAcfmVwyTVcsc���ck� e�m"'�°-`ah�T	jf^%mV~s° jkw)�1wycfmV^M��`a^nen�sS TV`do3bljforh g_jfo�X]g�cfwyw�XNor~Acf^M�VoOhyc
jk^�mV~s° jkw)�	o�TV`a�ëh,cf^ � `defmnw�X��n� 2V�
����� � � º � ·?�&º 
 4 ���x� º¼¶�� � 4Þ¶�� �_����� ¶ 4Q� � ¶ ���V���Þ�

¨�X%hyX�wyW�`d^njkh�X	h�TV`lo�X� �~AX�wy`aW�X�^Gh�g�cR^nor`l��X_w�`d^VePhyTVX�`a^Gh�X_w���jfb3~Acfbdqs^VcfW�`ljkb3°-TVcRo�X	g�csX�´1g�`dX�^Ghyo�jfw�X%h�TVX�`d^RhyX�wy��jkblo
X�^Mg�bdcRo�`a^Ve%h�TVX�g�cGX�´1g�`dX�^Ghyo_� �Ò^ hyTV`do/g_jfo�XfMh�TVX�wyX_o�mVbah]`lo]h�TVX�`d^RhyX�wy��jkb - �9] ��c<07� \ �-] ��c70�' /O�©cfw�°-TV`lg)T ^nc�~nw�csck�xcf�"X� s`lor¯
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