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Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)
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	¶H�����	¶ � � N�`b[^OPs&[ n c�N�OPN�VHc�t���fXV n UN�giN�d�fvtHN m N�c n W±s¤f n ��W���Nl� g�d7V&g�`b[^V&tuW §
cpWY[_V tuN�j&[ n t���N�g c�s&d n ��d�W\cpN�OPN�VHc�t�UN�` n W\c6s&d n g [_Vª] n d7s J N�tuN5O�d n klf&d7]^Nl���$V N�� §
��N�c�¡EZedPg c n f�`bcpf n N6t���WYV&t�UN�s&N�V�tXd7V&`�N�N�Vuc n N¬Z\N�g2d_`bc�W\[^V&g�tuf n UN�g N�d7f.giN n N�c n [_fX�lN��<g [_f&g
��[ n OPN6t�� J hHs�N n `bfXj&N�g��RtXd7V&g"Zad-g c n f&`bcpf n N�tuNP`�N�c¬d7fXc�[_O�d�cpNl� � d-O�[HtKUN�Z\Wagpd�cpW\[^V�tuf
`b[_O�s�[ n c�N�OPN�VHc�`b[^V&`bf n�n N�VHc�t���fXV n UN�g N�d7f tuN m N�c n W±],UN�V�UN n d7Z2V�UN�`bN�g�giWYcpN�s&d n `b[_VHc n N
Z�� W\VHc n [HtHf&`bcpWY[_V6t�� fXV6d7f¤cp[_O�d7cpN�tuN2tuWYOPN�V&g W\[_V@gifXs�UN n WYN�f n Ny¨ [^V6tu[_WYc n N�V&t n NKN�©usXZYWe`bWYcpN
gpd�gic n f&`�cpf n N�t�� W\V&t�UN�s�N�V&tXd7V�`bNl���<Z¼s&[_f npn d�g��Ód7]^W n tHN�gih¤gic LN�OPN�g�t�� J hus&N n § c n d7V�giW\c�W\[^V&g
tXd7V�g�Z\N`�d^g/ZYNPsXZ\f�g/],UN�V�UN n d7Z�[_f tuN�g hXg c LN�O�N�g}tuN�c n d7V�giW\c�W\[^V&g�d^gihHV&` JXn [^VXN�g6giW�[_V
giN6Z\WYOPW\c�N}d�fX© n UN¥giN�d�fX©�fXV&d�W n N¥gb��� JXn N�Vu��N�f�` J c±N�c r [_³�N�Vuj&N n ]�[_VHc}`�d n d^`bc¤UN n WegHUN�g±ZYN�g
d7fXc�[_O�d�cpN�g�klfXW&g [_VHc
] n d�s J N�g�tuN�O�d n klf&d7]^N2tuN n UN¥giN�d�fX©�UN�Z�UN�OPN�VHc�d7W n N�g$�<klfXW&g [_VHcKtHN�gn UN�g N�d7f¤©5fXV&d�W n N�g±sXf n gÚ��ZadPgi[^Z\fXc�W\[^V�d UN�c¤UN¬N�V&g fXW\c�N UN�c�N�V&tufXN@d7f.`�d_gRtuN�g n UN�giN�d�fX©tuNm N�c n W¢sXf n gb� ½ fXWY�^d7VHc�Zed�O��N�OPN2OªUN�c J [HtuNl¡ ¾ W\N�ZagiN�V�N�c��ªWYV&g � N�ZB[_VHcR`�d n d_`bc¤UN n WaguUN�gKZYN�g
gih¤gic LN�OPN�g�tuNPc n d�V&giWYcpW\[^V&g�d_g huV�` JXn [_VXN¥g}klfXW�g [_VHc�tuN�g�`�[_OPs&[ n cpN�O�N�Vuc�g±tHN n UN�g N�d7f¤©
tuN m N�c n W&fXV&d�W n N¥gKN�c�q5f � fXV&t6Z\N�g�gih¤gic LN�OPN�g�t�� J hHs�N ni§ c n d�V&giWYcpWY[_V&g�k¦fXWMgi[^Vuc2`b[^OPs&[ n §
cpN�O�N�Vuc�g"tuN n UN�g N�d7f¤©�tuN m N�c n W
],UN�V�UN n d7fX©E� � N�jXfXc�tHNP`bN n d7sXs&[ n c�N�g c}tHNPOP[_VHc n N n
k¦f¤N(Zad�gihHVuc J¢LN�g N�tuN n UN�g N�d7f¤©PVX[_V�sXf n gKs&N�fXcRgiN n d7OPN�VXN n�Ld}Zad�gihHVuc J¢LN�g N�tuN n UN�g N�d7f¤©
sXf n gb¡�tXd7V&g}ZYN�`�d^g}fXV&d7W n N�`�[_OPOPN@tXd7V�g/ZYNP`�d^g}],UN�V�UN n d�Z<� m [_f n `bN�`bW�[_V d^gpgi[H`�W\N Ld
cp[^fXc¬d7fXc�[_O�d�cpN�tHN6tuW\OPN�V&giWY[_VgifXs�UN n WYN�f n N¬fXV.d7fXc�[_O�d�cpN�tHW\c�tuWagp` n UN�cpWagHUN�[_j¤cpN�VHf�N�V
gp`bWYV&tXd�Vuc�` J d_klfXNd_`bc�W\[_V N�VªtHN�fX©�N�c�[_VªO�[_VHc n N�k¦fXN�Z��Ód7f¤cp[_O�d7cpNtuN|tuW\O�N�V&giWY[_V
gifXs�UN n WYN�f n N2N�g cKZ\N2`�[_OPs&[ n cpN�O�N�Vuc,t�� fXV n UN¥giN�d�fPtuN m N�c n W&giWEN�c�giN�f¤Z\N�OPN�Vuc,giWEgi[^VtuWeg §
` n UN�cpWegHUNKN�g c�] n d�s J N2tuN�O�d n klf&d�]_N2t�� fXV n UN�g N�d7f6tHN m N�c n WXsXf n �! �[^OPOPN�`b[ n [_ZYZed7W n Nl¡�[_V
tKUN�tuf¤W\c�fXVd7ZY]_[ n W\c J OPN"s&[^Z\hHVX[_OPWad7ZMk¦fXWMtKUN�`bWatuN�g W¢fXVgih¤gic LN�OPN"t�� J hus&N n § c n d7V�giW\c�W\[^V&g
N�gic�`b[_OPs&[ n cpN�OPN�VHc�t�� fXV n UN�giN�d�fªtuN m N�c n W<¡�N�cPklfXWR`b[_V�gic n fXW\c�`bN n UN�giN�d�f ZY[ n g�k¦f"��W\Z
N�©HWegic�Nl�
# º��¥�b¸��%$&	¶P� ½ huVHc JMLN�giN�tuN n UN�giN�d�fX©E¡ld7fXc�[_O�d�cpN�tuN�tuWYOPN�V&g W\[^V}g fXs�UN n W\N�f n Nl¡^gp`bWYV&tXd�]_N
t��Ód^`bcpWY[_V&g
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IKJ N�s n [^jXZ\N�O [7�,VXN�c2g huVHc J N¥giWegKWag
[���cpN�V�s n N�giN�VHcpN¥t-d^g�d/] n d�s Ju§ c J N�[ n N�c�We`"s n [_jXZYN�O�¨
]_WY�lN�V�d}Zed�j&N�Z\ZYN�t�] n d7s J�n N�s n N¥giN�VHcpWYVX]}c J N¬giN�klfXN�VHcpWad7Z&j&N J d��uWY[_f n [��,gi[^OPN�tuWagic n W\jXf §
cpN�t6gih¤gic�N�O�¡�c J N2g huVHc J N�giWag¼s n [^jXZ\N�O `b[^V&giWagic�g	W\V6tuN�`�WetuWYVX]"� J N�c J N n WYc$Weg	Wegi[^OP[ n s J Wa`
cp[�c J N"O�d np� W\VX]�] n d7s J [���g [_OPN m N�c n WBV¤N�c�� IKJ N�gihHVHc J N�g Weg�s n [^jXZ\N�O°��d^gK[ n W\]_WYV&d7ZYZ\h
gi[^Z\�lN�tP��[ n c J N¬`bZad_gpg�[7�£N�Z\N�O�N�Vuc�d n h�VXN�c2gih¤gic�N�O�gKjHh�� JXn N�Vu��N�f&` J c2d�V&t r [_³�N�Vuj&N n ]? � r ~_z-@<� IKJ N�W n d7s¤s n [yd_` J ��d_g2j&d_g N�t5[_V�c J N}VX[^cpWY[_V�[7� #A"	��������B���C�#;+D�, �� tuNDE�VXN�t
d_g¬giN�c�g([7��VX[HtuN�g�Z\Wad7jXZYN�cp[ n N�s n N�giN�VHc"N�©HcpN�V&giWY[_V&g"[7�2s¤Zed_`�N�g"��W\c J j&[l[_ZYN�d7V �^d�Z\fXN�g�¨
c J N¥giN�d n N�giN�c([���VX[HtHN�g(fXV¤W´��[ n OPZ\h�N�Vuc�N n N¥tB¡BN�©HW\c�N�t5[ n Z\N���c"W\VH�^d n Wad7VHc"jHh�d7Z\Z,c n d�V §
giWYcpW\[^V&g�j�N¥d n WYVX]Pc J N¬gpd7O�N(Zad7j&N�Z�� IKJ Wag±g [_ZYfXcpWY[_V5��d_g±N�©uc�N�V&tuN�t6cp[PsXf n N m N�c n W¢VXN�c�g? � À"mGF ~^�!@�f&g W\VX]�c J NP�^d n Wed�Vuc�VX[^cpWY[_V�[7� :"��H"A#;+-���<IJ"K4L#�"	��������M���N�#K+D�, �� ¡�giN�N�V�d_g
O�f¤Z\cpWagiN�c�gB[7�MVX[HtuN�g n N�s n N�giN�Vuc�W\VX]2N�©HcpN�V&g W\[^V&g¼[7�MsXZed^`bN�g¼��WYc J �^d7Z\f¤N�g¼]_WY�lN�V�jHh}� J [^Z\N
Vuf¤O�j&N n gb� � JXn N�Vu��N�f&` J c�d7V&t r [^³�N�VHj�N n ]P]yd¥�lN�d�` J d n d^`bcpN n W\³¥d7cpWY[_V�[���c J [lgiN�d7fXc�[ §
O�d7c�d}� J We` J d n N}Weg [_OP[ n s J We`±c�[�c J N�O�d n�� WYVX]�] n d7s J g�[7�£N�Z\N�O�N�Vuc�d n h�VXN�c�gKWYV5c�N n O
[7��c ��[ �J"
�5+�#;+-�1�����O+!P!����(Q� c J N�E n g c�[7��� J Wa` J gic�d�cpN�g�c J d7c�c J N n N�N�©HWeg c�gKg f:R�`bW\N�VHcpZYh
O�d7VHh n N�]_WY[_V&g�cp[�tHWegic�W\VX]^fXWeg J N��lN n h�s&d7W n [���tHWegic�W\V&`�c6gic�d�cpN�g6W\V�c J N|d7fXc�[_O�d�cp[^V¢�IKJ N�g N�`b[_V�t d7©HW\[^O [7�2g N�s&d n d7c�W\[^V g c�d�cpN�g�c J d�c(��[ n N��lN n h�d^`bcpWY[_V�d�V&t�N��lN n h�g c�d�cpN
d7c"� J We` J c J Weg2d_`�cpW\[^V5WagKVX[_c"N�V&d7jXZYN�tPc J N n N�N�©HWegic�g±d n N�]_W\[^V5� J Wa` JTS W\V J WYjXW\c�g;U�c J Wag
d_`bc�W\[^V�W\V�c J Weg	gic�d�cpNl��Á2Z\Zl�^d n Wed7VHc�g	[7�EVXN�c�g huVHc J N�giWag J d��lN�d n N�s n N�g N�Vuc�d7c�W\[_V�c J N�[ n N�O
j&d_g N�t�[_V�c J N6gpd7O�N}g N�s&d n d7c�W\[^V d�©uWY[_O�g�jXfXc"��WYc J �^d n Wed�Vuc2VX[_c�W\[^V&g"[7� n N�]^W\[^V¢��Á±V
W\VHcpN n s n N�c�d7c�W\[^V5[7��c J N�giN@giN�s�d n d�cpWY[_V�d7©HW\[^O�gKWeg�c J N}��[_Z\ZY[���W\VX]¤¨�d n N�]_W\[^V5�HW\N���N�t�d_g
d7V�d�j&gic n d^`bc�sXZed^`bN�`�d7V j&N�d_g�gi[H`bWad7cpN¥t ��WYc J d5klfX[_c�W\N�VHc¬d7fXc�[_O�d�cp[^V n N�s n N�g N�Vuc�W\VX]
c J N�s n [�opN¥`bcpWY[_V�[7�Rc J N�d7fXc�[_O�d�cp[^V n N�Zed�cpWY�lN�cp[5c J N S `b[_VHcpN�VHc�U�[7�2c J d7c¬sXZed^`bNl¡¼c J N
d7fXc�[_O�d�cp[^V Weg±c J N�V�Weg [_OP[ n s J Wa`}cp[�c J N�O�d np� W\VX]6] n d7s J [7�Rgi[^OPN�VXN�cRW´�2d�V&t�[_VXZYh
W´��W\c"Wag Wagi[^OP[ n s J We`�cp[�c J NPg huV&` J [^VXW\³�N¥t5s n [Htuf�`bc�[7�2c J [lgiN�d7f¤cp[_O�d7c�d���d_gpg [H`bWed�cpN�t
��W\c J5n N�]_W\[^V&gÚ��� IKJ N�E n gicRgiN�s&d n d7cpWY[_V|d7©HW\[_O N�©us n N�g�giN�gKc J d7cRgic�d7cpN¥g [���c J N�[ n W\]^W\V&d�Z
d7fXc�[_O�d�cp[^V `�d7VªWYV�opN�`bc�W\�lN�ZYh�j�NN�V&`b[HtHN�tªd_g��lN¥`bcp[ n g}[7�¬ZY[H`�d7ZRgic�d7cpN¥g5��N�d^` J Z\[H`�d�Z
gic�d7cpN6]_WY�uWYVX]�W\c�g �^d�Z\fXN n N�Zed�cpW\�lN¬cp[gi[^OPN n N�]_W\[^VB��� IKJ N�giN¥`b[_V&t�giN�s&d n d7cpWY[_V.d7©HW\[^O
gic�d7cpN¥g/c J d7c�d7V d_`bc�W\[_V Weg}VX[^c�N�V&d7jXZYN�t W\V gi[^OPN�g c�d7c�N5[���c J Nd�fXcp[^O�d7c�[_V�W´� d7V&t
[_VXZYh�W®�2c J N n NPN�©HWeg c�g�gi[^OPN�`b[^OPs&[_VXN�Vuc¬d7f¤cp[_O�d7cp[^V�gif�` J c J d7c�c J Weg¬d_`bc�W\[^V Weg�VX[_c
N�V&d�jXZ\N�tPWYV-c J N�`�[ npn N�gis&[^V&tuW\V¤]�ZY[H`�d7Z	g c�d7c�Nl� IKJ N�g huVHc J N¥giWeg�s n [^jXZ\N�O c J N�V n N�tuf&`�N�g
cp[¬tuN�`�WetuWYVX]"� J N�c J N n d�VPd�fXcp[^O�d7c�[_V6`�d�V�j&N2s n N¥giN�VHcpN�t¬d_g�d�gihHV&` JXn [^VXW\³�N¥t(s n [Htuf&`bc
[7�£d7fXc�[_O�d�c�d�[7�£d}]_W\�lN�V�c hHs�Ny� IKJ WagK[_j&g N n �^d7c�W\[^V-ZYN�d_t¤g
cp[6d�fXVXW®��[ n O°s n N�giN�VHc�d�cpWY[_V
[7��c J N¬VXN�c�g huVHc J N¥giWeg2s n [^jXZ\N�O ? � À ~_�J@$s&d n d7OPN�c n Wa`"[_V�c J N�cihHs&N�[_V�VXN�c�gb¨ n N�]^W\[^V&g

VWVYX�Z*[D\J];[
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d7sXs&N�d n d^g
OP[ n s J WegiO�g � n [^O c J NRfXV&tuN n Z\hHW\VX]�c n d7V�giW\c�W\[^V�gih¤gic�N�O¯[��$c J N�d�fXcp[^O�d7c�[_V
cp[�d�`bZed^gpgiW®��huWYVX]6c n d�V&giWYcpWY[_V�g hXg cpN�O|¡&`�d7ZYZ\N�tPc J N �18A��"'��� �H" � � ¡B� J We` J ` J d n d_`�cpN n W\³�N�g
c J N�j&N J d��HW\[^f n [��$c J N¬`b[_V�giWetHN n N�t�`bZad_g�gK[7��VXN�c�gb�

Á ` J d n d^`bcpN n Weg cpWe`¼��N�d�cpf n N�[7�Ec J NK] n d7s J c J N�[ n N�cpWa`Kd7s¤s n [yd_` J [�� � JXn N�Vu��N�f�` J c	d7V&tr [^³�N�VHj&N n ]�Weg	W\c�g ";P ��"����*�����,+-�����18 ¨ n N�]^W\[_V�g
d n N���fXZ\ZYh¬` J d n d^`bcpN n W\³�N¥t(jHh�c J N���d¥h¬c J N�h
d n N�d7ZYcpN n N�t ��[ n V¤[_cb�Rjuh|d_`bc�W\[^V&g(WYV�c J N�gih¤gic�N�O�� IKJ Weg"N�©HsXZad7W\V�g±c J d�c}��N�f&gif&d�Z\ZYhn N�g c n We`bc�[_f n giN�Z´�	cp[¬N��lN�VHc § giWYOPsXZ\N�VXN�c�gKd�V&t�d7Zagi[}c J d7c��KN n fXZ\N2[_f¤cKW\O�sXf n N�V¤N�c�g2��W<� Nl�
VXN�c�g J d��uWYVX]�sXZed^`bN�g�� J We` J d n N¬d7c2c J N�g�d7OPNRcpW\O�N±WYVXsXfXc�d7V&t�[_fXc�sXfXc2`b[^V&tuW\c�W\[^V���[ n
gi[^OPN¬d_`bc�W\[_V��yc J N¬gi[ § `�d7Z\ZYN�t �*��4:"'�����,4����1������� �X���

Á±s¤sXZ\Wa`�d7c�W\[_V�g¼[7�Mc J Wag$d7sXs n [ld^` J cp[�c J N2VXN�c£gihHVuc J N�giWag$s n [^jXZ\N�O O�d�h�j�N2c J [_fX] J c
W\V�c J N(N�VX]_WYVXN�N n W\VX]¬[7��tuWagic n W\j¤fXcpN�t�gi[7��c ��d n N�� J N n N�W\c2`�d�V�j�N�f&g N�t�d_g2d/c�N�` J VXWeklfXN
[7��s&d n d7ZYZ\N�ZYW\³�d�cpWY[_V�[7��giN¥k¦fXN�Vuc�Wed7Z¢s n [_] n d�O�gb�RÁ"`bcpf�d7Z\ZYhl¡XVXN�cRgihHVHc J N�g Weg�]_WY�lN�g O�N�d7V&g
cp[¬jXfXW\Zat/s�d n d�Z\ZYN�ZEgih¤gicpN�O�g n N¥d7Z\WY³�W\V¤]"j&N J d��uWY[_f n gKg s�N¥`bW<E&N¥t/jHh E&VXWYcpN2c n d�V&giWYcpWY[_V�gih¤g §
cpN�O�gK��Nl� ]X�,`b[_OPO6fXVXWa`�d7c�W\[^V(s n [_c�[H`b[_ZagÚ���Kq5[ n N2s n N�`�WegiN�Z\h�c J N2VXN�c�g huVHc J N¥giW\³�N�t(� n [^O
d7Vd7f¤cp[_O�d7cp[^VPN�© J W\j¤W\c�g$c J N"O�d�©uWYO�d7ZHs&d n d7ZYZ\N�ZYWegiO°`�[_OPs&d�cpWYjXZ\N���WYc J c J N�g c n f&`bcpf n N
[7�Rc J N�d7f¤cp[_O�d7cp[^V�W\V�c J N�g N�V&g NPc J d�c(��[ n d7VHh�V § f¤sXZ\NP[��Rd_`bc�W\[^V&g(Zad7j&N�Z\ZYW\VX]d�V V §
tuW\O�N�V&giWY[_V&d�Z J hHs�N n `bfXj&N¬W\V�c J N�d7f¤cp[_O�d7cp[^V�c J N6d_g�gi[H`bWad7c�N�t5V § fXsXZ\N�[���c n d�V&giWYcpWY[_V&g
W\V�c J N2gihHVuc J N�g W\³�N�t�VXN�c�d n NR`b[_V�`bf npn N�VHcpZ\hRN�V&d7j¤Z\N�t�d�c
c J N�O�d np� W\VX]Rd_g�gi[H`bWad7cpN¥t/��WYc J
c J N�[ n WY]_W\V[7��c J N J hHs&N n `bf¤j�Ny� ½ WYV&`bN}c J N�g huVHc J N�giWY³�N�t-V¤N�c±Wag O�[ n N@`b[_O�s&d_`bc�c J d7V
c J NR[ n WY]_WYV&d7ZEc n d�V&giWYcpWY[_V�g hXg cpN�O�¡^c J Wag£c�N�` J VXWeklfXN�OPWY] J c�j�N2f&g N�t�cp[¬N��^d_tuNRc J N�g c�d�cpN
N�©HsXZ\[ygiW\[^V�s n [^jXZ\N�O � J N�V��lN n W®��huWYVX]�s n [^s&N n c�W\N�g�[7�£tuWeg�` n N�cpN"N��lN�Vuc�gih¤gicpN�O�gb�,¿±[��KN §
�lN n ¡���[ n c J N�cpW\O�N$j&N�W\VX]2c J Weg¢cpN�` J VXWak¦fXN�g f��EN n g � n [_O gi[^OPN�Z\WYOPW\c�d7cpWY[_V&g&c J d�c n N¥gic n We`bc
W\c�g f�giN6W\V�s n d_`bc�We`�d�Z�d7sXs¤Z\We`�d7cpWY[_V&g�� IKJ N E n gic�ZYW\OPWYc�d7c�W\[^V-Wag"c J N6`b[^OPsXZYN�©uWYc hPWeg�gifXNl¡
c J N�gihHVuc J N�giWag"s n [^jXZ\N�O ��[ n N�ZYN�OPN�VHc�d n h�VXN�c@gih¤gic�N�O�g±Wag	��
 § `b[^OPsXZ\N�cpN ? ��� À ~_��j,@<¡
d7V&t�d7Z\c J [_f¤] J c J NRgihHVHc J N�g Weg¼s n [_j¤Z\N�O ��[ n sXf n N m N�c n WXVXN�c�g£WagKg [_Z\�lN¥t}W\V6s�[^Z\hHVX[_O�Wed7Z
cpWYOPN ? ��� À ~_�^d!@<¡2W\c�gPgi[^Z\fXc�W\[_V WegPj&d^giN�tª[_V� J d_` J WYhHd7V �Þg�N�Z\ZYW\s&g [_Wat OPN�c J [Htv�<g N�N? ½ ` J�� �!@���� J Wa` J W\V�s n d_`bc�We`bN¬Weg�f&gif&d�Z\ZYh n N�sXZad_`bN�t�juhc J Ny¡�c J N�[ n N�cpWa`�d7ZYZ\hPWYVXNDR�`bW\N�Vuc�¡
giWYOPsXZ\N�©�OPN�c J [HtB¨�d_`bc�f&d7ZYZ\hl¡$N��lN�V c J [_fX] J c J Wag}Zed7c�cpN n Wag}VX[_c6d�s&[_ZYhuVX[^OPWed�Z § cpWYOPN
OPN�c J [Ht�W\c J d_g�d}j&N�c�cpN n d��lN n d�]_N�`b[^OPsXZYN�©uWYc h(c J d7V�c J N"N�ZYZ\W\s�gi[_Wat/O�N�c J [HtE� IKJ N¬giN §
`b[_V�t5t n d¥��j�d_` � WegKc J N n N�g c n Wa`bcpWY[_V�cp[�s¤f n N�VXN�c�gb¨�giWatuN�`b[^V&tuW\c�W\[^V&g±d n N�[7��c�N�V�f&giN���fXZ
��[ n OP[HtuN�Z\Z\WYVX]6gih¤gic�N�O�g���W\c J�m N�c n W¼V¤N�c�g�d7V�t5�KN6tuNDE�VXW\c�N�Z\h�Z\[l[ygiN�N�©Hs n N�gpg W\�HW\c hPjHhn fXZYW\VX]�c J N�O [^fXc��¾ WYN�Zeg N�V�d�V&t �ªWYV&g � N�Z ? ¾ � ~ � @2d7V&tªq5f � fXV�t ? q5f � ~_Q!@Rgi[^Z\�lN�t c J NgihHVuc J N�giWag
s n [^jXZ\N�O ��[ nKn N�gis&N�`�cpW\�lN�Z\h¬gpd���N m N�c n W&VXN�c�g
d�V&t5��]_N�VXN n d7Z�� m N�c n W¤VXN�c�g�¡uc J f&g�d�Z\Z\[���WYVX]
giWatuN�`b[_V�tuW\c�W\[_V�gb� �ªWYc J c J [ygiN�W\O�sXf n N�VXN�c�g�c J N�`b[^V&`bf n�n N�V�`bh�N�© J W\jXWYcpN�t jHh c J N
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²¼W\]^f n N6{^¨
c �K[�gpd���N m N�c n W¢VXN�c�gK��W\c J WetuN�Vuc�We`�d�Z�O�d np� W\V¤]�] n d�s J j¤fXc"tHW �EN n N�Vuc�W\V&tuN §
s&N�V&tuN�V�`bN n N�Zad7cpWY[_V&g

gihHVuc J N�g W\³�N�tPVXN�c±Wag VX[�Z\[_V¤]_N n"n N��&N�`�cpN�tPW\Vc J N@gic n f&`bc�f n N¬[7��c J N�d�fXcp[^O�d7c�[_V¢� IKJ N
giWYOPsXZ\N¥gicKWYZ\ZYf&gic n d7c�W\[^V-[���c J WegKs J N�VX[_OPN�VX[_Vd7s¤s�N¥d n g2W\V²¼W\]¤�¢{(� J N n N�c J N(c ��[Pg�d¥��Nm N�c n W$VXN�c�g J d��lN�c J N6gpd�OPN}O�d np� W\VX]6] n d7s J g J [7��V�[_V�c J N n W\] J c�¡BjXfXc�c J N6d_`bc�W\[^V&g
��d7V&t���d n N}WYV&tuN�s&N�V&tHN�Vuc�WYV5c J N�E n g c�`�d_g N�d�V&t-VX[^c"W\Vc J N@giN�`�[_V&t`�d_g Nl��Á"`bc�W\[^V&g
W\Vd6gpd¥��N�VXN�c2d n N¬W\V&tHN�s&N�V&tuN�VHcKW®��d�V&t-[^VXZ\h�W´�	c J N�h J d��lN�tuWag\op[^W\VHc2tu[_O�d�W\V&g�¡u� J N n N
c J N¬tu[^O�d7WYVP[7�,d�V�d^`bcpWY[_VPWagKc J N�g N�cK[���`�[_V&tuWYcpWY[_V&gK� J Wa` J d n N¬`b[^VXVXN�`�cpN�t�c�[�W\cR��W<� Nl�
W\c�g}W\VXsXf¤cPd�V&t [_fXc�sXfXc�`b[_V&tHW\cpWY[_V&g���� IKJ N�W\Vu��[ n O�d�cpWY[_V�d�j�[^fXcPc J N�W\V&tuN�s�N�V&tuN�V&`�N
[7�2c n d7V�giW\c�W\[^V&g"W\V�c J N6O�d n�� WYVX]6] n d�s J [��Rd-g�d¥��N6VXN�c�Weg"c J N�V�cp[_c�d7ZYZ\h�`�d7sXc�f n N�t�jHh
dPjXW\V&d n h n N�Zed�cpW\[^V�[7��W\V&tuN�s�N�V&tuN�V&`�N}[_V�c J N6giN�c�[7� d_`bc�W\[^V&g}��� J We` J d n N6c J N�Zed7j&N�Zag
[7�2c J N�c n d�V&giWYcpW\[^V&gÚ��� �$V n We` J N�t5��WYc J c J Weg n N�Zed7c�W\[^V¢¡¢c J N6O�d n�� WYVX]�] n d7s J j&N�`�[_OPN�g
� J d7c�Weg � VX[���Vªd^gPd7V ���*8-�,�� 5#;���,��/-���,#K+����*���
����� �H8 ��� "�( ? �KN�t � � ¡ ½lJ W � �-@�� ²�[ n
c J N6`�[_VH�lN n g N�tuW n N�`bc�W\[^V¢¡ ¾ WYN�Zeg N�Vd7V&t �ªW\V&g � N�Z J d��lN6tuNDE&VXN¥t�d��^d n Wad7VHc�[7� n N�]^W\[^V¢¡
`�d7ZYZ\N�t �����,4����
����� ¡uW\V�d_gihHV&` JXn [^VX[_f�gKc n d�V&giWYcpWY[_Vgih¤gic�N�O�g�����WYc J c J N n N¥gic n We`bc�W\[^VPc J d�c
��[ n N��lN n h�s&d7W n [���WYV&tuN�s&N�V&tHN�Vuc d_`bc�W\[_V�g±c J N n N�N�©HWeg c�g"d�c(ZYN�d_g c�[_VXN�gic�d7cpN�WYV�� J We` J
c J N¥giN�d^`bcpWY[_V&g,d n N�j&[_c J N�V&d7jXZYN�t����! �[_V�tuW\c�W\[_V�g [��¢g f&` J d7V@d_g huV&` JXn [_VX[^f&g$c n d�V&giWYcpWY[_V
gih¤gic�N�O°`b[_V�gicpWYcpfXc�N�c J N2sXZad_`bN�g$[��	d�gpd���N"VXN�c$[��	� J We` J c J N"d^gihHV&` J¤n [_V¤[_f&g�c n d�V&giWYcpWY[_V
gih¤gic�N�O Weg±c J N}O�d np� W\VX]�] n d�s J d^g"gi[l[^V d^g±j&[_c J g N�s&d n d7c�W\[_V�d�©uWY[_O�g2d n N�g�d7cpWag E&N¥tB�
�Kh gifXsXs¤Z\hHW\VX].gpd���N�VXN�c�g6d7V�tªd_gihHV&` JXn [^VX[_f�g�c n d7V&g W\cpWY[_V g hXg cpN�O�g}��WYc J d_tuN�klf&d�cpN
VX[_c�W\[^V&g [��$O�[ n s J Weg O�g¼c J N�hPN�g c�d7j¤Z\Weg J N�tPd�`�[ n N	�&N�`bc�W\[_V�j�N�ci��N�N�VPc J N�g fXjE`�d7c�N�]_[ n h
[7�¬d^gihHV&` JXn [^VX[_f&g�c n d7V&g W\c�W\[_V gih¤gic�N�O�g(�lN n W´��hHW\V¤]5c J N5g N�s&d n d7c�W\[^Vªd7©HW\[^O�g}d�V&t c J N
`�d7c�N�]_[ n h�[7�£gpd���N}VXN�c�gb�

Á"`�cpW\[^V&g¼WYV6d/��]_N�V¤N n d�Z�� m N�c n WHVXN�c�d n N±WYV&tuN�s&N�V&tHN�Vuc,W\V6d"]_WY�lN�V�O�d n�� WYVX]2W´�¢c J N n N
N�©HWegic�g±N�VX[^fX] J cp[ � N�V&g±W\V�c J N�W n W\VXs¤fXc"sXZad_`bN�g�g [-c J d7c�c J N�h�`�d7V�E n N6`b[^V&`bf n�n N�VHcpZYhl�
²X[ n W\V&g c�d�V&`bN2c J N2c JXn N�N m N�c n WXV¤N�c�g¼WYVP²	W\]X�yQ J d¥�lN�c J NRgpd7O�N�O�d n�� WYVX]±] n d�s J g J [7��V
[_Vc J N n WY] J c�
 J [���N��lN n c J N�c JXn N�N¬d_`bc�W\[^V&g��&¡�Rd7V&t��(d n N�W\V�tuN�s&N�V&tuN�Vuc�WYV-c J N�E n g c
VXN�cR�<d7c�c J NRW\V&tuWa`�d7c�N�t}O�d np� W\VX]H�¼� J N n N�d^g
c J N�h6d n N"s&d�W n ��WagiN"WYV&tuN�s&N�V�tuN�VHc
j¤fXc�VX[_c
W\V&tHN�s&N�V&tuN�VHcKWYVPc J N�giN�`�[_V&t�`�d^giNl� IKJ NRc J W n t�N�©¤d7O�sXZ\N���j�[ npn [7��N�t�� n [^O ? ¿ � I ~_�!@��

VWVYX�Z*[D\J];[
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²¼W\]^f n N Qu¨$c J¤n N�N m N�c n W�V¤N�c�g���W\c J WatuN�VHcpWe`�d7ZXO�d np� W\VX]�] n d7s J j¤fXc2tuW �EN n N�VHc
WYV&tuN�s&N�V §
tuN�V&`�N n N�Zed�cpWY[_V&g

WegKN��lN�VPOP[ n N"W\VH�l[_ZY�lN�tB¨	d7c�c J N�W\V&tHWe`�d�cpN�tPO�d np� W\VX]�c J N(O�d7©HW\O�d�Z&giN�c�g [��$WYV&tuN�s&N�V §
tuN�VHcpZYh-N�V&d7jXZYN�t�d_`bc�W\[^V&g"d n N�� ��� ���@d7V&t�� ��� �	� 
 ��d�V&t���d n N¬VX[_cRW\V&tuN�s�N�V&tuN�VHc±j¤fXc
c J N�h}j&N�`b[^OPN�W\V&tHN�s&N�V&tuN�VHc	[_V&`bNRd_`�cpW\[^V � J d_g$j&N�N�V2E n N�tB� IKJ f&g$c J N�W\V&tuN�s�N�V&tuN�V&`�Nn N�Zad7c�W\[_V[7��d^`bcpWY[_V&g2Weg�VX[�� gic�d7cpN6tHN�s&N�V&tuN�VHc�
XO�[ n N�[7�lN n N��lN�Vd�c"d�]^W\�lN�V�O�d np� W\VX]
c J N2W\VH��[ n O�d7cpWY[_V6d�j�[^fXcKc J N�W\V�tuN�s&N�V&tuN�V&`bN�[7� d_`bc�W\[^V&g�tu[lN�g
V¤[_c n N�tHf&`bN�cp[¬d"jXWYV&d n hn N�Zad7c�W\[_VM¨�d^`bcpWY[_V&g¬d_g}WYV c J N�giN¥`b[_V&t N�©¤d7O�sXZ\N@`�d7V�j&NPs&d�W n ��WagiNPWYV&tuN�s&N�V�tuN�VHc(j¤fXc
VX[_c�]^Z\[_j�d7Z\ZYh�W\V&tuN�s�N�V&tuN�VHc��,q5[ n N�[7�lN n W\c�g N�N�O�gBV&d�cpf n d7ZXc�[¬d7Z\ZY[�� +�/��1�J�����,� / #D#�"��,� 8 ¡
W<� Nl�6giN��lN n d7Z$WYV&gic�d7V&`�N�g"[7��c J N�gpd7O�N6d_`bc�W\[_V `�d7V�E n N¥t�`b[^V&`bf n�n N�VHcpZYh�W´�2g f:R�`bW\N�VHcpZYh
O�d7VHh n N�g�gi[_f n `bN�g�d n N}d��^d7WYZed�jXZ\N"WYVPc J N�W n W\VXsXf¤c�sXZed^`bN�gb� �$V n We` J N�t���W\c J c J N�tXd�c�d�[7�
c J N�O6fXZYcpWeg N�c�g�[7��d_`�cpW\[^V&g±WYV&tuN�s&N�V&tHN�Vuc�Z\hPN�V&d7jXZYN�t5d�c"N�d^` J O�d n�� WYVX]X¡Xc J N}O�d np� W\VX]
] n d7s J [7� d m N�c n W
V¤N�c}j&N�`b[^OPN�g�d5g [ § `�d7ZYZ\N�t ����"
� �
#K+����*���
�����N�*8 ����"�( � IKJ Wag}`b[^fXV §
cpN n s&d n c�[7�,d^gihHV&` J¤n [_V¤[_f&g�c n d7V&g W\cpWY[_V�g hXg cpN�O�g£WYVuc n [Htuf�`bN�t�jHhPq5f � fXV�t�W\V ? q5f � ~_Q @
d n N�c n d7V�giW\c�W\[^V�gih¤gicpN�O�g WYV�� J We` J [^VXN�gic�d�cpN6`�d�V�j&N�c n d7V�g ��[ n OPN�t�cp[d7VX[^c J N n [^VXN
W\V|d�giW\V¤]_Z\N¬g cpN�s|`b[_V&g Weg cpW\V¤]�[���d E&VXWYcpN�O�f¤Z\cpWagiN�c�[���`b[_V�`bf npn N�VHcpZ\h6N�V&d�jXZ\N¥t-d^`bcpWY[_V&g��
q5f � fXV&t J d_g}WYVuc n [Htuf�`bN�t d5�^d n Wed�Vuc�[�� n N�]_WY[_V&g}WYV�gic�N�s c n d7V&g W\c�W\[_V g hXg cpN�O�g�c J d�c
�KNg J d7Z\Z2`�d7Z\ZYN�t J N n N :"��H"A#;+-���<IJ"K4T�����,4����1������� � IKJ N�]_N�VXN n d7ZYW\³�N¥t `�[_V&tuWYcpWY[_V&g}[��¬d
gic�N�s�c n d�V&giWYcpW\[^V g hXg cpN�O `b[_V�gicpWYcpfXc�N�c J N6sXZad_`bN�g2[7�2d m N�c n W,VXN�c"[���� J Wa` J c J Weg�gic�N�s
c n d7V&g W\cpWY[_Vgih¤gic�N�O Wag
c J N(O�d np� W\V¤](] n d�s J d^g�gi[l[_V�d^gKj&[_c J giN�s�d n d�cpWY[_Vd7©HW\[^O�gKd n N
gpd�cpWeg
E&N�tB���Kh6g fXsXsXZYhuWYVX] m N�c n WXVXN�c�g�d7V&t�gicpN�s�c n d7V�giW\c�W\[^V�gih¤gic�N�O�g¼��WYc J OP[ n s J Weg O�g
j&N�c �KN�N�V�c J N�O�¡Eq5f � fXV&t J d^g"[_jXc�d7W\V¤N�t�d�`b[ n N��&N�`bc�W\[^V5j&N�c �KN�N�V�c J N6g fXjE`�d7c�N�]_[ n h
[7�£gic�N�s�c n d�V&giWYcpWY[_V�g hXg cpN�O�g��lN n W®��huWYVX]�c J N giN�s&d n d�cpW\[^Vd7©HW\[_O�gKd7V�t�c J N�`�d�cpN�]^[ n hP[7�m N�c n W¢VXN�c�gb�IKJ N@d7WYO [7��c J Weg�s&d7s&N n Wag c�[ n N�Zad7c�N}c J N�ci��[Ps n N��uWY[_f&g2d7s¤s n [yd_` J N�g"cp[Pc J N}V¤N�c
gihHVuc J N�g Weg"s n [^jXZ\N�O�� � cRN�OPN n ]_N�g � n [_O c J NPtHWegp`�f&gpg W\[_V.d7j&[��lN6c J d�c}c J N�j&N J d��HW\[^f n
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²¼W\]^f n N�xH¨�c n d7V�g ��[ n O�d7c�W\[^Vª[7�@d�VXN�c���W\c J g WetuN�`�[_V&tuWYcpWY[_V&g�WYVuc�[ d sXf n N5[^VXN�jHh
gisXZYW\c�cpW\V¤]�[7��d^`bcpWY[_V&g

[7�@sXf n N�V¤N�c�g�Wag�]_WY�lN�V jHh [ n tuWYV&d n hªd�fXcp[^O�d7c�d ��d7ZYZ±WYVu��[ n O�d7c�W\[_V d7j&[_f¤c�`b[^V&`bf n §n N�V�`bh Wag�N�V&`b[HtHN�t WYVªc J N�g c n f&`bcpf n N�[7�¬c J N d�fXcp[^O�d7c�d¦��� J N n N�d^gPc J N�j&N J d��HW\[^f n
[7�R��s&[ygpgiWYjXZ\h&��WYOPsXf n N(V¤N�c�g±Wag ]^W\�lN�Vjuh ����! �"�#�$&%'��()"����*�����,+-�G�0/��1��(2+-�
+ �R¿±W\] J N n §
tuW\O�N�V&giWY[_V&d�Z¢d�fXcp[^O�d7c�d�d n N�]^N�[_OPN�c n Wa`�d7Z&OP[HtHN�Zeg$��[ n d7fXc�[_O�d�c�d}��W\c J `b[_V&`�f npn N�V&`bhn N�Zad7c�W\[_V�g
[_V6c n d7V&g W\c�W\[_V�gb� IKJ N n N2�KN n N E n gicKs n [_s&[ygiN�t�jHh m$n d�cpc�d�V&t��^d7VT±Zad7jXj&N�N �? m$n d^~u{l¡�T±Zad_~H{ @"�<g N�N�d�Zegi[ ? ½lJ W � �7j5@���d�V&t�d n NPN�©HcpN�V&g W\�lN�ZYh�g cpf&tuWYN�t�WYV T2[_fXj&d�fXZ\c �Óg
c J N¥giWeg ? T2[_f&~^�-@<�$Á2V J W\] J N n § tuWYOPN�V&g W\[^V&d7ZEd7f¤cp[_O�d7cp[^V�`b[^V&giWagic�gK[���g c�d�cpN�gK[��	�_d n WY[_f&g
tuW\O�N�V&giWY[_V&g�¡7� J N n N2d�V�� § tuW\OPN�V&giWY[_V&d�ZXg c�d7c�N�Weg¼WYVuc�N n s n N�c�N�t�d_g�d"giWYcpf&d�cpWY[_V�W\V�� J We` J
�-WYV&tuN�s&N�V&tHN�Vuc,N��lN�VHc�g	d n NR`b[^V&`bf n�n N�VHcpZYh}N�©HN�`bfXc�N�tB�	Á"g huV&` JXn [_VX[^f&g$c n d�V&giWYcpWY[_V�gih¤g §
cpN�O�g¼d�V&t�gic�N�s�c n d7V&g W\cpWY[_V6g hXg cpN�O�g	d n N�W\V&tHN�N�t J W\] J N ni§ tuW\O�N�V&giWY[_V&d�ZHd7fXc�[_O�d�c�dH��²�[ n
gic�N�s c n d7V&g W\c�W\[_V gih¤gicpN�O�g J [��KN��lN n d7©HW\[^O�g"g J [_fXZat�j&N�d_t¤tuN�t�c�[�q5f � fXV&t��Þg"[ n WY]_W §
V&d7Z¬tuN�E&VXW\c�W\[^V gi[ c J d7c�c J N�hª`�d�Vªj&N��HW\N���N�t d^g J W\] J N ni§ tuWYOPN�V&g W\[_V�d7Z2d7f¤cp[_O�d7c�dH�IKJ N�g N±N�©Hc n d�d7©HW\[_O�gK��[^VXN±[��	� J We` J Weg n N�OPW\V¤Wegp`�N�Vuc¢c�[�c J NRtuNDE&V¤W\cpWY[_V6[7� 4��<���
#���� /���"K4�
#K+����*���1�����O�*8 ��� "�( WYV ? �Er$I � � @�� J d��lN J [���N��lN n V¤[�WYV&`bWetHN�V&`bN2[_V|q5f � f¤V&t��Óg n N�gif¤Z\c��IKJ Weg2VX[_c�W\[_V�[�� J WY] J N n § tHW\OPN�V�giW\[^V&d7Z	d�fXcp[^O�d7c�d/Wag±`�Z\[lg N�Z\h�`b[_VXV¤N�`bcpN¥t-cp[�c J N¬f&gif&d�Z
c n d7V&g<��[ n O�d7cpWY[_V�[7� d7V W\OPs¤f n N�VXN�c�W\VHcp[�d5sXf n NP[_V¤N-jHh�g sXZ\WYcpcpWYVX]5c J Nd_`bc�W\[^V&g}[7�
c J N¬[ n W\]_WYV&d7Z¢V¤N�c}��giN�N�Nl� ]X� ? T F � � @���� IKJ Weg�c n d�V&g ��[ n O�d�cpWY[_V�� J We` J Weg�W\ZYZ\f&g c n d�cpN�t6W\V
²¼W\]¤�&x�`�[_V&g Wegic�g WYV�g sXZ\WYcpcpWYVX]�N�d^` J d_`�cpW\[^V���WYVuc�[�c J N S j&N�]^W\VXWYVX]�[�� � U � �"!E� �X� d7V&t
c J N S N�V�t-[7� �:U �#�%$X� ��� � ��d_` J W\V¤sXfXc�sXZad_`bN�[7�
d_`bc�W\[_V ��j&N�`b[^OPN�g�d7VW\VXs¤fXc±s¤Zed_`�N
[7� �&�"!E� �X�±��WYc J c J N�gpd7O�N���N�W\] J c�¡$giWYOPW\Zad n Z\h�N�d_` J [_fXsXf¤c}sXZad_`bN6[7� �5j&N�`b[_O�N�g"d7V
[_fXc�sXfXc"s¤Zed_`�N([��'�&�($X� �X��� IKJ N(s¤Zed_`�N)�#*%����� �X�$� J We` J Weg�d�V�[_fXc�sXfXc2sXZed^`bN}[�� �&�+!E� ���
d7V&t d7V�W\V¤sXfXc}s¤Zed_`�NP[7�,�#�%$X� �X������W\c J g W\VX]^Z\NP��N�W\] J c�gÚ�R��W\cpV¤N�gpg N�g(c J Nd_`bc�W\�HW\c h�[7�
d_`bc�W\[^V �PW\V�`�d_giN�[���d-g�d¥��N�VXN�c�¡B[ n `b[_f¤Vuc�g±c J N�VHfXO6j&N n [7��W\V&g c�d7V�`bN�g±[���d^`bcpWY[_V&g �
� J We` J d n N�`bf npn N�VHcpZ\hN�©HN�`bfXc�N�t>WYV `�d_giN�[7�Rd���]_N�V¤N n d�Z�� m N�c n W$VXN�c��5Á O�d n�� WYVX]�[7�

VWVYX�Z*[D\J];[
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²¼W\]^f n N � ¨ c J N�O�d np� W\VX]�] n d7s J [���c J N�gisXZYW\c�cpN�t VXN�c�d_g�d�tuWeg�` n N�cpW\³¥d7cpWY[_V [7��c J NJ W\] J N n § tuWYOPN�V&g W\[^V&d7ZMd7fXc�[_O�d�cp[_V|d_g�gi[H`bWad7cpN¥t-��W\c J c J N�[ n W\]^W\V&d�Z¢VXN�c

c J N6g sXZ\WYcpc�N�tPVXN�c�`�d�V5c J N�V�j&N��uWYN��KN¥t-d^g"d7V � § tHW\OPN�V�giW\[^V&d7Z	g c�d�cpN�� J N n N ��Wag c J N
cp[^c�d7Z	VHfXO�j&N n [7�,cp[ � N�V&g�W\V�sXZed^`bN�gK[��$c J N"��[ n O �#*%� �7� ����� IKJ WagKW\VHcpN n s n N�c�d7c�W\[_V�[���d
gpd���N�VXN�c([ n [7�2dP]^N�VXN n d7Z m N�c n W,VXN�c�d^g}d J W\] J N n § tuWYOPN�V&g W\[^V&d7Z,d7fXc�[_O�d�cp[^V��HWed�c J N
gisXZYW\c�cpW\V¤]"[7� d_`bc�W\[_V�g¼Weg$`�[_V&g Wegic�N�VHc$��W\c J c J N�W n f�gif&d�Z�WYVuc�N n s n N�c�d7cpWY[_V&g,d_g n N�gis&N�`bc�W\�lN�ZYh
d_g huV&` JXn [_VX[^f&g"c n d�V&giWYcpWY[_V�g hXg cpN�O�g�d7V&t�g cpN�sc n d�V&giWYcpWY[_V�g hXg cpN�O�gb��q5[ n N}s n N�`bWagiN�ZYhl¡
c J N�O�d np� W\V¤]�] n d�s J [7�¬c J N�g sXZ\WYcpcpN¥t VXN�c�¡K� J Wa` J Weg6d7Vª[ n tuW\V�d n h d7fXc�[_O�d�cp[^V [_V
c J N|gisXZYW\c�cpN�t d7Z\s J d7j&N�c�¡�d7sXs&N�d n g�d_g�d�tuWagp` n N�cpWY³�d7c�W\[^V [��¬c J N J W\] J N ni§ tuWYOPN�V&g W\[_V�d7Z
d7fXc�[_O�d�cp[^V�d_g�gi[H`bWad7c�N�t-��WYc J c J N�[ n W\]^W\V&d�Z¢VXN�c���giN�N¬²¼WY]X� � ���

�<V�c J Wag s�d7s&N n ��N6g J [�� c J d7c@d7V�d^gihHV&` J¤n [_V¤[_f&g�c n d�V&giWYcpWY[_V�g hXg cpN�O Weg(c J N6j�N §J d��uWY[_f n [��Rgi[_O�N�gpd���N m N�c n W$V¤N�c���W���Nl�6g�d7cpWag E&N¥g c J N�giN�s&d n d�cpW\[^V�d7©HW\[^O�g���� n � c���W\c�g
giN�c�[��,`b[_V�tuW\c�W\[_V�gÚ�$W®�,d7V&tP[^VXZ\h6W´�	WYc�gK`�[ npn N�gis&[^V&tuW\V¤]6tuWeg�` n N�c�W\³�d�cpWY[_V6Weg
c J N"O�d np� W\VX]
] n d7s J [���gi[^OPN�N�Z\N�O�N�Vuc�d n h�VXN�c2gih¤gic�N�O+��W���Nl�$Wag±g N�s&d n d7c�N�t-jHh n N�]^W\[_V�gÚ��� ½ W\OPWYZed n Z\h

�eè V����
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d�gicpN�s�c n d�V&giWYcpWY[_V�gih¤gic�N�O Wag±c J N�j�N J d��uWY[_f n [���gi[_O�N m N�c n W	VXN�c���W<� Nl�"Weg2giN�s�d n d�cpN�t
juh�]^N�VXN n d7ZYW\³�N�t�`�[_V&tuWYcpWY[_V&g��¼W®�	d�V&t�[_V¤Z\h�W´�EWYc�g�tuWeg�` n N�cpW\³¥d7cpWY[_V�Wag£c J N2O�d n�� WYVX]"] n d7s J
[7� gi[^OPNPsXf n N m N�c n W�VXN�c���W���Nl�Weg}g N�s&d n d7c�N�t jHh�]_N�VXN n d7ZYW\³�N¥t n N�]_WY[_V&g���� q5[ n N�[��lN n
W\Vj�[^c J `�d_g N�g [^VXN¬`�d7VN�d_g W\ZYhPs n [H`�N�N�t�� n [^O [^VXN�VXN�c n N�s n N�g N�Vuc�d7c�W\[_V�c�[�c J N�[_c J N n
[_VXNy���±Vªc J N�[_V¤N�tuW n N�`bcpWY[_V��KN�g sXZ\WYc�c J N5V¤N�cPcp[.[_jXc�d7W\V d�sXf n N�V¤N�c����±Vªc J N
`b[_VH�lN n giNRtuW n N�`bcpWY[_V6�KN E n gic�VX[ n O�d7ZYW\³�N�c J N"VXN�cKg [�c J d�cK��[ n N��lN n h¬sXZed^`bN�� ��N�©¤`bN�sXc
c J [ygiN[7�Rc J NP��[ n O �#*%����� �X�p�2[^VXN J d_g����	� �&�+!E��
(��d�V&t��� � �#�%$X��
(��� IKJ N�V
�KN�d�j&gic n d^`bc�N�d_` J g fXjXVXN�c �&�"!E� �X� ��������� �#�%$X� �X� W\VHcp[@d7Vd7c�[_OPWa`�d_`bc�W\[_V��&� �<V
c J Wag(O�d�VXVXN n¬¾ WYN�Zeg N�V�d7V�t �ªWYV&g � N�Z��ÓgRgihHVuc J N�giWag([��Rgpd¥��N�VXN�c�g"� n [^O3d^gihHV&` J¤n [_V¤[_f&g
c n d7V&g W\cpWY[_V�g hXg cpN�O�g2d7V�t�q5f � f¤V&t��ÓgRgihHVuc J N�giWag [�� m N�c n W¼V¤N�c�g � n [_O gicpN�s�c n d�V&giWYcpWY[_V
gih¤gic�N�O�g n N¥tuf&`bN n N¥gis&N�`bc�W\�lN�ZYh�cp[�c J NgihHVHc J N�g Weg}[���N�Z\N�OPN�VHc�d n h�VXN�c6g hXg cpN�O�g¬d7V&t
sXf n N m N�c n W
V¤N�c�g"� n [_O [ n tHW\V&d n h.d7fXc�[_O�d�c�du���<V s&d n c�We`bfXZad n ¡$f&giWYVX]�c J N�d7Z\]^[ n W\c J O
[7� ? ��� À ~^�_d!@,[_VXN�[^jXc�d�W\V&g�dPs&[_Z\hHVX[^OPWed�Z$g [_Z\f¤cpW\[^V�cp[�c J N6gihHVuc J N�giWag [�� m N�c n W	VXN�c�g
� n [^O g cpN�s�c n d7V�giW\c�W\[^V5g hXg cpN�O�gb�IKJ Ns&d7s&N n Weg�[ n ]ld�VXW\³�N¥tªd_g}��[_Z\ZY[��2gb� �<VªgiN¥`bcpWY[_VªQ��KNCE&©�cpN n OPW\V¤[_Z\[^]_h.d7V&t
VX[_c�d7c�W\[_V�g���[ n �^d n W\[^f&g � WYV&tP[7�,VXN�c�g�d7V&tP��[ n c J N}d�fXcp[^O�d7c�d}f&giN¥t�c�[6tuN�g�` n WYj�N�c J N�W n
`b[_V�`bf npn N�VHc$j&N J d��uWY[_f n gb� ��N2tuN�g�` n WYj�N�c J N2gis¤Z\W\c�cpWYVX]"[7�MVXN�c�g
d�V&t�c J N2tuWagp` n N�cpWY³�d7c�W\[^V
[7� J WY] J N n § tHW\OPN�V�giW\[^V&d7Zyd7fXc�[_O�d�c�d"d�V&t}g J [���c J d�c$c J N¥giN�[_s&N n d7cpWY[_V&g�d n N�`�[_OPs&d�cpWYjXZ\N
��� n ��c��6c J N�j�N J d��uWY[_f n g [��2VXN�c�gb���<V g N�`bc�W\[_V.x-��N�]^W\�lN6d�j n WYNb�2g f n �lN�h[7�2c J N�V¤N�c
gihHVuc J N�g Weg}s n [_jXZYN�O�¡$d�V&t WYV giN�`bc�W\[^V � ��N�s n [��lNPc J d7c6c J N�gihHVuc J N�giWag}s n [^jXZ\N�O3[7�
VXN�c�g@� n [_O J WY] J N ni§ tuW\OPN�V&giWY[_V&d�ZKd�fXcp[^O�d7c�d n N�tuf&`�N�g}cp[�c J NgihHVuc J N�giWag}s n [^jXZ\N�O3[7�
sXf n N(V¤N�c�gK� n [^O [ n tuW\V&d n h�d�fXcp[^O�d7c�du�

� �  ±�,!K��1  ±���«)/��0 ��� (��!��°�����2*!�!
 ������° (�)��5����*!K�

�<V�c J Weg�g N�`bc�W\[_V«�KN n N�`�d7Z\Z�c J N�cpN n OPW\VX[^Z\[^]_h d7V�t V¤[_c�d�cpWY[_V&g�`b[_V�`bN n V¤W\VX] `b[^V&tuW §
cpWY[_V���N��lN�VHc}VXN�c�g}d�V&t sXZed^`bN���c n d�V&giWYcpW\[^V VXN�c�gP�<d�Zegi[ � VX[���V�d^g m N�c n WKVXN�c�gÚ��� IKJ N�W n
giN�klfXN�VHcpWad7ZEj�N J d��uWY[_f n g±d n N}]^W\�lN�V�juhPc J N�W n O�d n�� WYVX]}] n d7s J gb��¿2[7��N��lN n ¡uOP[HtuN�Z\Z\WYVX]
c J N�W n `b[_V�`bf npn N�VHcPj&N J d��uWY[_f n g n N�klfXW n N�g J WY] J N ni§ tuW\OPN�V&giWY[_V&d�Z"d�fXcp[^O�d7c�d d^g-WYVu��[ n §
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�&[�� n N�Zed�cpW\[^V&g$`b[^W\V&`�WetuN_� 
7c J N�V�WYc�g$g sXZ\WYcpcpWYVX]"Wag$giWYOPsXZ\N�d�V&t}sXf n N2d7V&t6giWYV&`bN2d7V6d^gihHV §
` J¤n [_V¤[_f&g±c n d�V&giWYcpW\[^V�gih¤gic�N�O d7V&t5c J f&g�W\c�g"gis¤Z\W\c�cpWYVX]�Weg n N�tuf&`�N�tB¡Xc J N�gis¤Z\W\c�cpWYVX]�V¤N�c
gih¤gic�N�O Weg�d�V5N�ZYN�OPN�VHc�d n h¬VXN�c2gih¤gic�N�O��
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VWVYX�Z*[D\J];[
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�<V c J N�VXN�©Hc�giN¥`bcpWY[_V ��NPN�gic�d7jXZYWeg J c J N�`b[_VH�lN n g N�[��  �[ n ��{��u¡�W<� Nl���KNPs n [��lNPc J d�c$1� & d�gic�N�s5c n d�V&giWYcpW\[^Vgih¤gicpN�O WegKc J N�j�N J d��uWY[_f n [7�£d m N�c n WBVXN�cRgih¤gic�N�O°W´�£d7V&t�[_VXZYh
W´�2WYc�g�gis¤Z\W\c�cpWYVX]5Wag(c J NPO�d n�� WYVX]5] n d�s J [7� d5sXf n N m N�c n WKVXN�c�gih¤gic�N�O�¡,d7V&t $1��� & d7V
d_g huV&` JXn [_VX[^f&g"c n d�V&giWYcpWY[_V.gih¤gicpN�O Wag±c J N�j�N J d��uWY[_f n [���dPgpd���N m N�c n W¼V¤N�c�gih¤gic�N�O W´�
d7V&t6[_VXZYh�W®�BWYc�g�gisXZYW\cpc�W\VX]RWeg
c J N2O�d n�� WYVX]"] n d7s J [7�,d7V�N�Z\N�O�N�Vuc�d n h(V¤N�c�gih¤gicpN�O��	²�[ n
c J d�c�sXf n s�[ygiN��KN2VXN�N¥t�cp[ n N�Zad7cpN2c J N�gihHVuc J N�g Weg
[��,d m N�c n W&VXN�c
� n [^O¯WYc�g�`b[_V&`�f npn N�Vuc
j&N J d��uWY[_f n c�[�c J N¬g huVHc J N¥giWeg�[7�£d}sXf n N m N�c n W�V¤N�cK� n [^O W\c�g
O�d np� W\VX]¬] n d�s J � �<VPc J Wag
giN�`�cpW\[^V��KN"]^W\�lN�d}j n W\Nb�,g f n �lN�h�[��$c J N"s n [_jXZYN�O [7�,VXN�c�gihHVuc J N�g WegKVXN�`�N�gpg�d n h6cp[�c J N
tuN��lN�ZY[_sXO�N�Vuc�g$[7��c J N�VXN�©Hc"g N�`bcpWY[_V¢��q5[ n N@tuN�c�d�W\ZYN�tPd_`�`b[_fXVHc�g�[_Vc J Wag±g fXjHopN�`bc2`�d7V
j&N-��[_f¤V&t WYV ? � À ~_�!@�[ n WYV ? À"r ~_�J@}�e��[ n c J N5s&d n cpWa`bfXZad n `�d^giN5[���N�ZYN�OPN�VHc�d n h�V¤N�c
gih¤gic�N�O�gÚ���
����� �h� 
 ���  � �b�� �Y�  � �U� ���  ����������
2�
IKJ N�g huVHc J N¥giWeg"s n [_jXZYN�O ��[ n VXN�c�g(��d_g�[ n WY]_WYV&d7ZYZ\h�g [_ZY�lN�t|��[ n N�ZYN�OPN�VHc�d n hPV¤N�c¬gih¤g §
cpN�O�g(f&g W\VX]�c J N�VX[_c�W\[_V�[�� #�"	������ � ? � r ~_zH¡ ¾"r$I ~^QX¡ À"r ~_�-@���� IKJ Ngi[^Z\fXc�W\[^V ��d_g
c J N�V�N�©uc�N�V&tuN¥t�c�[PsXf n N m N�c n W¢V¤N�c�g ? � À"mGF ~^�!@	f&giWYVX]Pc J N n N�Zed�cpN�tPVX[^cpW\[^V�[7� :"���"�$#;+-���<IJ"K47#A"	������ � IKJ N}g [_ZYfXcpWY[_V`�d7VN�d_g W\ZYh�j&N}]^N�VXN n d7ZYW\³�N�t6cp[��^d n W\[_f�g � W\V&t¤gK[7�,VXN�c�g	

c J N � N�h[_j&g N n �^d7c�W\[^V ? � À ~_�-@$Wag"c J d�c(c J N n N�]^W\[_V�g [��2dPc n d7V&g W\c�W\[_V.gih¤gic�N�O+`�d�V�j&N
WetuN�Vuc�W<E&N�t���W\c J c J N�OP[ n s J WegiO�g � n [^O�c J d7c¬c n d�V&giWYcpWY[_V�g hXg cpN�O+W\VHcp[d�`bZad_gpg W´��hHW\VX]
c n d7V&g W\cpWY[_V.gih¤gic�N�O�¡E`�d7ZYZ\N�td �18A��"B��� �H" � � ¡	� J We` J ` J d n d_`bc�N n WY³�N�g�c J N�j&N J d¥�HW\[^f n [7�
c J N@`b[_V�giWetHN n N�t�`bZed^gpg�[7��VXN�c�gb��q5[ n N�s n N�`�WegiN�Z\hl¡lW´���}Weg�d6giN�c�[7��g [ § `�d7ZYZ\N�t ���,� ��4:"A�,�D"
6 +-��/,";� ¡K��N-ZYN�c���� &
	 � � � tuN�V¤[_cpN�c J NgiN�c�[7�RVXN�c�g ��=>� � ��� � `b[_V&g Weg cpW\V¤]�[7� d�g N�c�[7�����+��D";�.= ¡Xd6tuWag\op[_WYVuc2g N�c�[7� "76!"��:��� �±¡¤d7V&td �����,��"K�D�
�>6*���
8C(2+-�1#D�<P���)=" � * �H�
��¶! #"%$e�&$�º'")( �^*��±·85�¶�º�� 1¶¦�¥� 3 	 � � �<� +O�J" ����� ���,� ��4:"��,�D" 6 +-� / ";����+ �18A��"�� �
���  � 	 � � �2�<�7+��,8 4:"���"A#D(2���,�<���1��� �
#K+����*���1����� �*8 ��� "�(�� � ��� � � ��� � ; ���  � + �D"�� �M��� ���� G�" G�� ����" � "�� G
� ¡�`�d�Z\Z\N¥t�c J Ng N�c�[7��ZY[H`�d7Z2g c�d�cpN�g�¡
]^W\�lN�g}c J N n d�VX]_N[7���^d�Z\fXN�g}[���d�Vuh.sXZed^`bN�W\V d
VXN�c�� ¾ N�c�g±d n N¬sXf n N�Z\hgihHVuc�d_`bc�We`"[_jHopN¥`bc�g	
�c J N}sXf n s&[lg N�[���c hus&N�g±Wag c�[�tuNDE�VXN}c J N�W n
j&N J d��uWY[_f n gb�Rq5[ n N¬s n N¥`bWeg N�Z\h�d�c hus&N¬W\V ���  � 	 � � � tuN�g�` n WYj�N¥g c J N�g N�k¦f¤N�Vuc�Wed�Z E n WYVX]n fXZYN�[7�,VXN�c�g��
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��� +C�H"��+9 ;D��=>� � ��� � K ��� &
	 � � � #A"�� +-�
�>6!"'�1� + �
8���"� � ��� � � � � � K ���  � 	 � � � �<��  �" �1#;+����*���
����� �*8 ��� "�( � � � 9 � � �F; �����>� � ���,� ;  5�!�J"��1#;+����*���
������#�"���+-�1����� �<����>6J"��
� 8 O @ �* @ g � � $�� �	� � = @ � � ��
 � ��� ��
0 * @ g � � � � � �p{��
�  �" ���1+-��";��@4��@ g � � � +�#A"B��+-����"K4 (2+�#ba����-!�&G��  �" ���1+-��"  #;+D�, ���7+���"�� �*8 ��� "�(
9 ; � 8 � 
 �� � f 
 � �<� �� �" +�/��
��(2+-�1��� 9 B ; ���� T���5���
��+-�W���1+-� " f 
 +��,4 ;  5�!�J" /:�:$4:"�#���8-���-C�1#;+����*���1�����M�*8 ����"�( �<� �� �" �5+�#A� ��� � � � 90��� ��+����D";���*���D� " �*#K��( f�
 G
IKJ NRgiN�klfXN�VHcpWad7Z:E n W\VX] n fXZ\N�[��¢]_N�VXN n d�Z m N�c n WXV¤N�c�g$Weg$]^W\�lN�V�jHh}c J N�c hus&N � � ������� V ����� ���� "������ � � ������� � ��WYc J 	 6 d^g±g N�c�[7�,Z\[H`�d�Z	gic�d7cpN¥gb¡ 	 6 A 	 6 d_g2giN�c�[7�,W\V&`�WetuN�V�`bN±�^d�Z\fXN�g�¡
d7V&tgiN�c�[���c n d7V&g W\c�W\[_V�g ]^W\�lN�VPjHh

� � ��� � � 
��� �5��K"! � ������� J � �$# � � V �� �%#i� 
'&
�� * � ����V ��# ��&X�Mgic�d7V&tXg¼��[ n � ��� *B��V(#¢d7V�t � � � *M�#V%& 
¦W���Nl�¢c J N2`b[_V¤VXN�`bc�W\�HW\c h"O�d�c n WY©
Weg¼]^W\�lN�V¬juh)@�* � �X��Vv� 9�� * � ��� �:9�� ���"*B�����E²�[ n sXf n N m N�c n WlVXN�c�gb¡_c J N�c hus&N�giW\O�sXZ\W�E&N�g
cp[*!,+ � � �� ������� V � 	 6 �.-�- �/!,+ � � �� ������� ��� J N n N

� +� �0� K'! + � � �� ������� J � V �
21

��W\c J c J N6`b[_VH�lN�VHcpWY[_V5c J d7c�W®�3@�* � �X� V(1�c J N�V � �&�*B� V4� � *¢��z ��1&�2d7V&t � � �*B� V
� � *¢�<z � �51&��¡"W���Nl�6�� * � ��� V 9@� � �"*B� � 9@�* � �X��¨%! � � � �� ������� WagP�uWYN��KN�tªd^g-c J N�gifXj
c n d7V&g W\cpWY[_V g hXg cpN�O [7�*! � ������� [^jXc�d�W\VXN�t juhªN�V�`b[HtuW\V¤] s&[lg W\cpWY�lN�WYVuc�N�]_N n � juhªc J N
s&d7W n ��z �"�¢��d�V&t V¤N�]ld�cpW\�lN�WYVuc�N�]_N n g � � jHh�c J N�s&d�W n �� ��z¦��� ½ WYOPW\Zad n ZYhl¡¼c J N�c hus&N
� 
87�9 � ��:P�;:�"<: ��� 
87�9 � [7�  � � VXN�c�g J d_g � V �^z ��{ �¬d^g$W\c�g�g N�c�[7�¢ZY[H`�d7ZEg c�d7c�N�gb¡ � A �
d_g�W\c�g�giN�c�[���W\V&`�WetuN�V�`bN±�^d�Z\fXN�g2d7V�t�WYc�gKc n d7V�giW\c�W\[^V&g±d n N�]_WY�lN�V�juh

� � ��� � � 
��� �5��K'! 
87�9 J � �$# � � V � � �%#i��
'&
�� * � ��� V ��# ��&X�Rgic�d7V&tXg}��[ n *hK � � � n N�gis&N�`�cpW\�lN�Z\h *hK � � �"W´�Rd�V&t [_VXZYh�W´�=# V {
� n N�gis¢��&OVv{���� IKJ N2c hus&N2[7�¢s¤f n N  � � VXN�c�g>! + � � �
�7�9 V � : �.? � ��,A@ � 0B@�C �D! + � � �
�7�9 �¼Wag$]_W\�lN�Vjuh

� +� � � K'!E+ � � �
�7F9 J � V �
'1
� J N n NG�� * � ����VH1�OPN�d�V&g
c J d7c'* K�� ��� n N�gis&N�`bc�W\�lN�ZYh * K�� �b�$W´�,d�V&tP[_VXZYh�W®�I1 V {
� n N�gis¢�'1hV �¬{7�����
klf&d�cpW\[^V �p{7��WYV À Nb���K{ � O�N�d7V&g�c J d�c}��[ n N��lN n h�sXZed^`bNJ� � =
[7� 9 ¡&c J N�O�d7sXs¤W\VX]LK��,M � � � c J d7c"c�d � N�g�c J N¬c n d7V&g W\cpWY[_V @ �* @ g cp[�c J N¬c n d�V&giWYcpWY[_V

VWVYX�Z*[D\J];[



Q_Q � #������ +�4���/ "��


I
 � 
�
�� ���
� 



 �

 
 � 


)
�

�
�




²	W\]_f n N � ¨$c J N�cihHs&N�[7�  � � VXN�c�g�d�V&t-[��$s¤f n N  � � V¤N�c�g

@ � � ��
 � ��� ��
0 * @ g � � � Weg�d�OP[ n s J Weg O [7�,c n d7V&g W\c�W\[_V|gih¤gic�N�O�g
� n [^O c J N}g c�d�cpN}] n d�s J [7�9 cp[5c J N�c hus&N � � J N n N6d-O�[ n s J Weg O [���c n d7V�giW\c�W\[^V�gih¤gic�N�O�gK� n [_O�� V ���+� � �����
cp[�� g V ��� g � � g �I� g � Weg�d(s&d�W n ���6��� � [7�	O�d�sXsXW\V¤]lg � � � * � g d�V&t � � � * � g c�d � WYVX]
gic�d7cpN¥g5� n N�gis&N�`bc�W\�lN�ZYh�d_`bc�W\[^V&gÚ�¬[7�	� cp[.gic�d7cpN¥g-� n N�g s¢� d_`bc�W\[_V�gÚ�¬[7�
� g ¡�g f&` J c J d�c
( �* ( g � � WYOPsXZYW\N�g �8��( ��� � � 
* �8��( g � ��� g ����N�`�d7Z\Z�c J Weg"OP[ n s J WagiO c J N ";PJ� "����*����� [7�
sXZed^`bN,*¢�
��¶! #"%$e�&$�º'")(# h* �P¶ 2 $�º'"�3 �  �" �J"��3����#A"	�������� ���'+2�1#;+����*���1�����M�*8 ����"�( � #A"�� +-�
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� + �18A��" � � � � � � ��� � K ���  � 	)� � ���<���� �" �J"��G����(2��#
�, 5�<�*(Q�������1#;+����*���1����� �*8 ��� "�(Q��*#;��( � �1��� G
²X[ n WYV&gic�d7V&`bNy¡Bg N�N�²¼WY]X� � ¡ n N�]^W\[^V&g±W\V� V°� � � 
 �Rd"� n N�Zad7c�W\�lN�cp[Pc J N}c hHs&N)! + � � �
87�9 [7�sXf n N  � � VXN�c�gb¡�W<��Ny�>O�[ n s J Weg O�g ���6��� � � � * � + � � �
�7F9 ¡�d n N�W\V jXW opN�`bc�W\�lN�`b[ n�n N�g s�[^V §tuN�V&`�N(��WYc J c J N}g fXj&g N�c�g�[7�£gic�d7cpN¥g�� �!� gpd7c�Weg<��huWYVX]�c J N�s n N�tuWa`�d7c�Nl¨
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IKJ Weg$��d_g$c J N�[ n WY]_W\V�d7ZEtuNDE&V¤W\cpWY[_V�[�� n N�]_W\[^V�]_WY�lN�V�juh � JXn N�VH��N�f&` J c,d7V&t r [^³�N�VHj�N n ]X�
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