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FHGJILKNMPO(Q R%SLTUM=VXWZY1M�[.TU\ZTU[]ILKNMLT
^9_]`baUM*[.cB_]KN`d_

ReVgfJf�`X_U[%hJM)_]M�ijGJML_UijGJMlk�mdndoqpdp!Q rdVgktsZuvML_.wXxdxdw+Q odw�fJVXydMLT

z�{�|�}=~b�J�X}q� ^9_]uviLuvkJy/u�T�`dkJM(`g�&[�GJM(��u�ydydM�TU[�ijG�VX���vMLkJyXMLT�`g�&[�GJM(k�M*YZ[%ydMLk�ML_�Vb[�u�`Xk0`X�
[�GJM���kq[�M�_]kJM*[=����sXMLk�uv�9��Vg[(_�Vg[]M�fJ_]uviLu�k�y�u�T(f�_]`d��Vg�J�v\!`dkJM�`X��[]GJM�K0Vgu�k�_UM=VXTU`dkJT�`X�
[�GJM)��kq[�M�_]kJM*[BTUWJiLi�MLT]T���[]GJM
`dkJ�v\���V=\�[]`Nf�_]M�sXMLkq[B��_U`dK�k�M�[���`d_]��iL`XkJydMLT�[�uv`dk1VXkJh�[�`
hJuv��ML_UMLkq[�u�Vg[�M�TUML_�s�uviLM�T�uvT��q\/KNM=VXk�T9`X��WJT�VXyXM*���JVXT]M�hNf�_]u�i�u�kJyBT]ijGJM�K�M�TL�9� M�_]M�sZuvM��¡uvk
[�GJuvTef�Vgf�M�_L����_]`dK¢VNK0Vg[]GJMLK�Vg[]u�i=Vg�&K�`ZhJML�vu�kJy�f�`duvkt[e`X��sZuvM��)��[�GJM+fJ_]uviLu�k�y�TUijGJMLKNMLT
£9¤¦¥�§�¨b©Z¥%ªj«j¬¨b©Zª�®j«Pª�«j¬«*ª�¯b°X¥±¤²¨b³ [�GJVg[)G�V=sdMN��M�MLk�hJM�sXML�v`df�M�h´uvk�[�GJMP�vuv[][]ML_]Vg[�WJ_UMX�+��k��
hJMLM�hµ�tVXk�VXh�sXVgkt[�VXydM�`X��[�GJM�VX�JT]M�kJiLMH`g��_]MLTUML_�sXVb[�u�`Xk/u�k�[]GJM���kq[�M�_]kJM*[9u�T�[�G�Vb[�kJM*[���`d_U�
K0VXkJVXydMLKNMLkq[)uvT
ijG�M=VXfµ���9sXMLk´uv�HVgiLiL`XWJkq[�u�k�y¶VXk�h´�Juv���vu�kJy0�%uv����uvkJiL_UM=VXTUM�[�GJuvT
i�`dTU[L�
��MP��ML��uvM�sXM/[�G�Vg[)f�_]u�i�u�kJy��%u·[�GJ`XW�[�_]M�T]`dW�_]iLMN_]M�T]M�_UsgVg[�uv`dk¸u�TB[]GJMP��M�T]T]M�_)`X��[���`�M�sZu��vT
�%uv[�G�_UMLT]f�MLi*[e[]`NVXfJfJ�·\�uvkJy�T]`XK�M�i�`dTU[]�v\���VgkJh��%u�h�[�G1_]MLTUML_�sXVb[�u�`Xk1f�_]`ZiLMLh�WJ_]M�TL�
¹!ºq»½¼U¾/¿ ~bÀ#|X� Á VXuv_]kJM�T]TL����kq[�M�_]kJM*[�M�iL`dk�`dK�uviLT���Â(f�[]u�KNu�ÃLVg[�uv`dkµ��^�_Uu�i�u�kJyJ��ÄZML_UsZuviLM
ÅBuv��ML_UMLkq[�u�Vg[�uv`dkµ�

ÆÈÇ#É�Ê�ËÌHÉ�Í#Î·Ê�ÏÑÐ�Ò

Ó�ÔÕ±ÖØ×�ÙdÚ#ÛÝÜ²ÛßÞ²àØá âÈÜ

Unité de recherche INRIA Rennes
IRISA, Campus universitaire de Beaulieu, 35042 RENNES Cedex (France)

Téléphone : 02 99 84 71 00 - International : +33 2 99 84 71 00
Télécopie : 02 99 84 71 71 - International : +33 2 99 84 71 71



� �)�#	��¶7��)�	*��� "�� 2���������������� $��
��$����%$&���#'(�)�	*��� "��
 1�+��"���31�
$�$��
���� , �1� ����� "���2�� ���� ����1���

 �	� �2*	��
�
���)3!��	*� "��%$ �
3�3����N79���%$ 6 ������ 6 �)�	
	����%$

�� |���� � � � V�[jVg_]u��Ji=Vg[]u�`dk-M�TU[N��� WJk hJM�TPfJ��WJT�yX_�VXkJh�T�hJS
��TNhJM���V�fJ_]`ZijG�VXuvkJM
ydSLkJS�_�Vg[]u�`dk�hJM���� ��kt[]ML_UkJM�[L�����LKNM�TUu���V�[jVX_Uu���iLVg[�uv`dk¸��VXT]S�M0TUWJ_�WJk�M0W�[]u���uvT�Vg[]u�`dk¶u��·�
��u�KNuv[]SLM�M�TU[�fJ_]`d�JVX�J��M�K�M�kq[�W�kJMBhJM�T�_]VXu�TU`dkJT�fJ_]uvkJiLuvf�VX��M�T�hJW0TUWJiLi�ILT�hJMe��� ��kq[�ML_UkJM�[L���vM
T]MLW��#KN`\dMLk¶hJM�fJ_US�sXMLkJuv_B��� MLk�yd`d_]yXMLKNMLkq[Bh�W�_]S�T]M=VgW�M�[BhJM�hJu·�½S�_]M�kJiLuvML_.��MLT.T]M�_UsZu�i�MLT
MLTU[�h��ÝW�[�u��vu�TUML_�hJMLT9KN`�h�MLT�hJM�[jVX_Uu���iLVg[�uv`dk���VgT]SLT9TUWJ_����ÝW�[]u��vu�T�Vb[�u�`Xkµ���e`XWJT���uvTU[]`dkJT�hJVXkJT
iLM�[�VX_U[]u�iL�vMX��h�� WJk f�`Xu�kq[(hJM+s�W�M�K0Vg[]GJSLK�Vg[]u��tWJMX����M�TBTUijGJSLK�VXT�hJM�[�VX_]u ��i=Vb[�u�`Xk ¬L°X³�¬
ª"!j¬«*ª�¯b°X¥Ñ¤²¨b³$#Z«Pª�«j¬j¬¨b©Zªj®j«j¬ �tWJu9`dkq[�S*[�SPhJS*sdML�v`dfJf�SLT+h�VXkJT)� V��vuv[�S�_�Vg[]WJ_]Mg�N��k�M���M�[L�
WJk�VsgVXkq[�VXydMPhJM����ÝVX�JTUMLkJi�MPhJMP_]SLTUML_�sXVb[�u�`Xk�hJVXkJT)��� ��kq[�ML_UkJM�[
M�TU[%�tWJMP� V�ydM�TU[�uv`dk hJW
_]SLTUM=VXW¸M�TU[)f�MLW¸iL`'&�[�MLW�T]MX�(���LKNM�T]u�KNMLTUWJ_]M�_�M�[(�ÑVgi�[�W�_]ML_)VgWJydKNMLkq[�M�_]`dkq[�i�MNi�`'&�[L�
kJ`dWJT�MLT�[�u�KN`dkJT)�tWJMe� V([jVg_]u��Ji=Vg[]u�`dk�T]VXkJT�_]SLTUML_�sXVb[�u�`Xk�hJM._]M�T]TU`dWJ_]i�MLT�MLTU[�WJk�K�`duvkJhJ_UM
K0VX��f�VX_%_�VgfJf�`X_U[+*�WJkJM�[�_UILT%iL`,&�[�M�WJT]M
_]S�T]ML_�sgVg[�uv`dk!h�M
�JVXkJhJM)f�VXTUT�VXkq[]MX�
- ¿ }Ø| ¼ ��. � � ÅBuv��SL_UMLkJi�u Vg[]u�`dk1hJM�TUML_�s�uviLM�TL��/9i�`dkJ`dKNu�M)hJM+��� ��kt[]ML_UkJM�[L�0/)�tWJuv[]SX�½Â(f��
[�u�KNu�T]Vg[�uv`dkµ�
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FHGJM���kq[�M�_]kJM*[Pu�T/WJk�hJML_Uyd`du�k�y V![�_UMLKNMLkJh�`dWJT/hJM*sdM���`dfJKNMLkq[P`X�%u·[�T
[�_�V
	�ig� c iL`Xk��
T]M �tWJM�kJiLM�uvT
[]G�Vg[+_]MLVX��W�T]ML_UT�i�`dK�f�� VXuvk¸[]G�Vg[�� VX_UydMPh�Vg[jV�[�_]VXkJTU��M�_]T
[jVX�gM�[�`Z`¶�v`dkJyJ�
�%uv[�G�`dW�[�Vgkt\ f�`dT]TUu��Juv��uv[�\ [�`-uvK�fJ_U`sdM¶[]GJu�T��t\A[�G�MLKNT]ML�·sdM�T��Ñ�q\ fJV\ZuvkJy K�`X_]M���`d_
u�kJT�[jVXkJi�M��� F#` i�`df�M¸�%u·[�G¡[]GJu�T�i�`dkJydM�TU[�uv`dkµ�.uv[�uvT�f�`dT]TUu��J�vM�[�` hJM*sdML�v`dfE[�GJM �vu�kJ�
i=VXf�VgiLuv[]u�M�T��JW�[PK�VXkq\ VXW�[�G�`d_]T�i�`dkJT]uvhJML_/[]G�Vg[�u·[/uvT/kJ`X[NV¶sZu Vg�J��M�T]`d�vW�[�uv`dk VXT�[]GJM
kJM�[���`d_]�!K/WJT�[�_]M�T]f�`dkJh�[�`�uvkJiL_UM=VXTUu�kJy0hJMLK�VXkJh��ÑVXkJh M�Y�f�ML_Uu�M�kJiLM�G�VgT(T]GJ`�%k [�GJVg[
hJMLK�VXkJh�`g����VXkJh��%uvh�[�G GJVXT(VX�·��V=\ZT(��MLM�k¸VXGJM=Vgh `X��T]WJf�fJ�v\�*�½MLT]f�MLi�u VX�v�v\�kJ`� [�GJVg[
[�GJM
��kq[�ML_UkJM�[(u�T%��M�iL`dKNu�k�y0VNiL`dKNK�M�_]i�u VX�µk�M�[���`d_]��� Á W�_U[�G�ML_]KN`d_UMX��u�k�iLMLkq[]uvsdM�Te[]`�V
�ÑVXu�_HW�[]u��vu�Ã=Vb[�u�`Xk���M*[���M�MLk i�WJTU[]`dK�M�_]T.u�T.kJ`X[.u�k�iL��W�hJMLh!u�k�[�GJM
iLWJ_U_]M�kt[B��kq[�ML_UkJM�[��ÑTUMLM
��`d_�u�kJT�[jVXk�iLM�� odo��µntp����� Á `d_([�GJM�T]MP_]MLVXT]`XkJTL��uv[�uvT�T]WJyXydMLT�[�MLh�[�G�Vb[�[�GJMPiLW�_]_]M�kq[
��Vg[
_�Vg[]M)��M�MLT����%GJM�_]M+iLWJT�[�`dKNML_UTef�V=\!VPT]WJ�JTUiL_Uu�f�[]u�`dk!VXkJh!`d��[jVgu�k!VXk!W�kJ��uvK�u·[�MLh�W�T�VXydMg�
VX_]M)_]M�fJ� VgiLMLh!�q\!W�T�VXydM�����VgT]MLh1��MLM�T��ÈOo��±��cB�vT]`J��[]GJM
��W�[�WJ_UM+��kq[�M�_]kJM*[B�%uv���µTUWJfJfJ�·\�h��
uv��ML_]M�kq[H�tu�kJhJT�`X��T]M�_UsZu�i�MLT%T]WJijG1VXT�s�uvhJML`���sd`Xu�iLMg�JMLK�VXuv�²�q�¦[�fµ�Z[�M���kJM*[H`d_�Gq[]K��½VXK�`XkJy
`X[�GJM�_]T�����VgijG0`X��[�GJM�T]M(VgfJfJ��uvi=Vg[]u�`dk�T9_]M �tWJuv_]M�T�V
hJuv��ML_UMLkq[ �ZWJVX��u·[�\�`X�µTUML_�s�uviLM����(`tÄ���
��`d_�M�YJVgK�fJ�vMX��sZu�h�ML`�kJM�MLhJT�sXML_U\ T]K�VX����hJM�� V=\ZTPVXkJh f�Vgij�XM�[P�v`dT]TUMLT���sX`du�i�M�_]M
�tWJu�_UMLT
T]K�VX����hJML��V\ZTN�JW�[Ni=Vgk¡Vg��`d_]h8TU`dK�M�i�ML���H�v`dT]TUMLT���MLK�VXuv��i=VXk Vg��`d_]hAhJM�� V=\����%u·[�GJuvk
V¶yduvsXMLk ��`dWJkJh�)�%GJuv��M��¦[]f kJMLM�hJT�KN`d_]M�V�yd`Z`�h VsXML_]VXydM�[�G�_]`dWJyXGJfJW�[/VXkJh-[�M���kJM*[
u�T�KN`d_]M�uvkt[]ML_UMLTU[]MLh´u�k¸T]K�VX����_]`dWJk�h�[]_]u�f []u�KNMLTL�NÄZ`dK�MPfJ_Uu�i�u�kJy�uvkJiLM�kt[]uvsXMLT
T]GJ`dW���h
M*Y�u�T�[�TU`
[]G�Vg[�M=VXijG�WJT]M�_�hJ`ZMLT�kJ`X[�VX�·��V=\ZT�ijG�`�`dTUM.[]GJM.��M�TU[���`qÄ���`d_�GJuvT�VXfJfJ�vu�i=Vb[�u�`Xk
VXkJh¶TU`�[]G�Vg[%[�GJM%��k�VX��_UMLT]W��v[eu�T.VN�ÑVXuv_HW�[�uv��uvT�Vg[]u�`dk�`X�#[�GJM
��VXk�h��%u�h�[]Gµ�.Â(k�VXk�`X[�GJM�_
G�VXkJhµ����M
kJMLM�h1[]`P��M)V=��VX_]M)`X��[�GJM�[]_�VXhJM���`X�¶��M*[���M�MLk�M�kJyduvkJMLM�_]u�k�y�M 	NiLuvMLkJi*\1VXkJh
MLiL`XkJ`dKNu�iPM 	NiLuvMLkJi*\"!9u�kJhJM�MLhµ�#K�MLVXT]W�_]MLKNMLkq[
��`d_)M*Y�VXKNfJ��MNVX�v��`�%T�[�`1u�KNfJ_]`sXMP[]GJM
K0VXkJVXydMLKNMLkq[H`g�#[]GJM)kJM�[���`d_]���JW�[%u�THiL`XTU[��·\d�

��k#�%$&$
�²��r��#R%`d��ML_�[�T�i�� VXTUT]u ��MLT+fJ_]uviLu�k�y!TUijGJMLKNMLT/uvk�[]GJ_]M�M�i=Vb[�MLyX`d_]uvMLTL����Vg[+_�Vg[]M
fJ_]uviLu�k�yJ�diL`XkJydMLT�[�uv`dkPfJ_]uviLu�k�y)VXkJhP[�_�VgkJT�VXi*[�uv`dkPfJ_]uviLu�k�y)VXkJhNTU[�W�hJu�M�T�[]GJMLuv_9u�KNf�VXi*[9`dk
��`qÄ'�ÑT]M�MNVX��TU`�`X[�G�ML_�u�kq[]_]`ZhJWJi�[]`d_U\!`d_�`sdM�_UsZu�M*� f�Vgf�M�_]T(�ÈOØwZ��O=o���O=n��&w*)��,+gn*�-!�VXkJh
�%$Xn
�t�%GJML_UM�V.u�kq[�M�_]MLT�[�uvkJyH[�u�KNM*� T]iLVX��M9KNM�[]GJ`�h�`d��`dyg\(VXk�h�iL��VXT]TUu���iLVg[�uv`dk)u�T�fJ_UMLT]M�kq[�MLh�*�
cBkJ`X[]GJML_eiL��VXT]TUu���iLVg[�uv`dk¶TUMLf�VX_]Vg[�M�TB[�G�M�T]ijG�MLKNMLT���M�[���MLMLk¸M�hJydM/fJ_Uu�i�u�kJyJ���%GJM�_]M�[]GJM
ijG�VX_]yXM�u�T�TUM�[%`dkJ�·\�Vb[�[�GJM�M�hJydM�`X��[]GJM�kJM�[���`d_U����VXk�h�kJ`�h�M*��f�ML_ ��kJ`ZhJM(f�_]u�i�u�kJy���Â(WJ_
f�VXf�ML_�h�uv��ML_]T���_]`dK []GJM�fJ_UM�sZu�`XWJT�`dkJM�T�u�k
[�G�Vb[�K�Vg[�GJM�K0Vb[�u�iLVX�qKN`�hJM���T�VX_UM�hJu�TUfJ� V=\XMLh
���%GJM�k0V=sgVXu���VX�J�vM�*�&�´M%iL� VgT]T]u·�¦\+[]GJM%T]WJyXydMLT�[�u�`XkJT�VX��`XW�[9[�GJM���W�[�WJ_UM.��kq[]ML_]k�M�[�fJ_]uviLuvkJy
u�kEMLuvydGq[!h�uv��ML_]M�kq[1�ÑVgK�uv��u�M�T�VXT���`d�v��`�%TL�eK�`XTU[�`X�+[�GJM�K ��M�u�kJy8T]W�����iLVg[�M�yd`d_]uvMLT�`X�
iL`dkJyXMLTU[]u�`dk�fJ_Uu�i�u�kJy�uvk.�/$&$��±�

010 Ù32�465 7 7



n � ª*©Z³½¨���©��A³

Od�%cBTPVX�v_]MLVXh�\´M*Y�fJ� Vgu�kJM�hµ��V �J_]TU[PyX_]`dWJf8`X�.f�ML`df���M ��T]MLM���`d_�uvkJTU[�VXkJi�M �·Og��p*)�� 
VX_]MeVX_UydWJu�k�y
[]G�Vg[�M*sdM�k�uv�½[]GJMBktWJK���M�_�`X��i�WJTU[]`dK�M�_]T �±VXkJhN[�GJM�u�_�hJMLK�VXkJh�T �uvT
yd_]`�%uvkJy �tWJuvij�Z�·\d��[�GJM/k�M�[���`d_]�!i=VXf�VgiLuv[�\1uvT(VXh�Vgf�[�uvkJy0u·[�T]M��v��[]`0[�G�M/hJMLK�VXkJh½�
Á WJ_U[]GJML_UK�`d_UMX��uv�%[]GJM�TU\ZTU[]MLK G�VXT�TUWJ_UsZu·sdMLh T]` �ÑVX_PVXk�hAGJVXTP�Zk�`Ø�%kAT]W�ijG¡V
T]WJi�iLM�T]TL���%Gq\�T]GJ`XWJ��h���M+uvkt[]_]`ZhJWJi�M)VPi�`dTU[]�v\���u����vu�kJy+K�`ZhJM����

w�� Á `d_)V1TUMLi�`dkJh yX_]`dWJf�`X��f�M�`dfJ�vMX��VXk�u�kJi�MLkq[�u·sdMNfJ_]uviLu�k�y��%u�������MPkJM�iLMLTUT�VX_�\¸[�`
_]M�ydWJ� Vb[�M�[]GJMLTUM�sgVX_]uv`dWJT��ZWJVX��u·[�\+`g��T]ML_�sZu�iLM�T�VXkJh�TU`dK�M�T]M�_UsZu�i�MLT9K/WJT�[9��M �X©J°Xª��
°X³�¥ «j« # � � u��gM+uvk!c9F+� kJM�[���`d_]�tT��½ijG�VX_Uydu�k�y�KN`�h�ML��T���`X_.yXW�VX_�Vgkt[]MLM�h¶T]M�_UsZu�i�MLT
T]WJijG�VXT9sd`Xu�iLMH`X_�s�uvhJML`)TUGJ`dWJ�vhN��MH_]M�� Vg[]MLh�[�`)i�`dkJkJM�i�[�uv`dkNVXiLi�MLf�[�VXkJi�Mei�`dkq[�_]`X�
�
	�c�	  �·Op��&O���&O )���oqp��"+Xo��²��_UMLT]`XWJ_]i�M+_UMLT]M�_UsgVg[]u�`dk!VXkJh!M���MLi�[]uvsXM+��VgkJh��%u�h�[�G
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Gt[U[�f,� � � �H�H�)� ��ML���È����VX�JTL� iL`XK � W�T]ML_ � yd`d�vMLT�[jVXkJu � _U[U[=� fJTL�

�ßp��
R
� ��`dGJkµ� �
� � � ��_�VXW�kµ� ��� 	B� 	�� Vg��\d��VXkJh!Ä����´`d�v�#�)�1uv[�uvyqVg[]u�kJy)[�GJM 	�`XK�uvkJy
��kt[]ML_UkJM�[ 	�_]W�kJijG,� �!WJ�·[�uvfJ��M�T]ML_�sZu�iLMH�vM�sXML��T�sZu�V�^�_UMLi�MLhJM�kJiLMg�µF#M�ijGJkJuvi=VX��_UMLf�`d_U[L�
ekJu·sdML_UT]u·[�\�`X� 	�Vg��uv��`X_]kJu�V)��Ä�VXk!ÅBuvMLyd`J�½O�)&)do��

�%$
�)F�� ��`dk�VX�vhNVXkJh � � �¶VXT]TU`dWJ�vu�SX����KNf�VXi*[�`X� Á VXu�_UkJMLTUT�`XkN��kq[]ML_]k�M�[�^�M�_U��`d_UK0VgkJiLMg�
��k � ª�¨®j«j« #X¤¦³��b¬/¨ ����� �	��¤ � �0«*¥±ª�¤²®j¬�
����� ��wXxdx�Od�

� +��
Å��ßÅ+� 	�� VX_U���B��kq[�M�_]kJM*[ 	�`dTU[(cB���v`�iLVg[�uv`dk1VXkJh ^9_Uu�iLuvkJyJ�.��k � MLM+� ���!i ��kJuvydGq[
VXkJh rX`XT]MLf�G ^#� ��Vgu���M*\d��MLh�uv[�`X_]TL� �*³�¥�«*ª�³½«*¥��%®j¨b³½¨ ��¤²®j¬ ��f�VXyXMLT�w�OØp���wXpdw�� �!��F
^�_UMLTUTL��O�)&) +Z�
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� �
�
R
��	�`ZiLijGJu±��Å+���9T�[�_]uvkµ��Ä��ZÄ�GJM�kJ�XM�_L��VXkJh � ���½G�VgkJyJ�½c ÄZ[]WJh�\N`X�µ^�_Uu�`d_Uuv[�\/^�_Uu�i��
u�kJy/uvk �!WJ�·[�uvfJ��MBÄ�ML_�sZu�iLM 	�� VXTUT �eM*[���`d_U�tTL����k � ª�¨®j«j« #X¤¦³��b¬+¨ � � ��� ��� � ��� ��� �
f�VXydM�T
OwXo ��OoXx��½O�)*)�Od�

�%)
�
R
� 	�`�i�ijGJu²�qÅ+�q�9TU[�_Uu�kµ�qÄ��qÄ�G�MLkJ�gML_L�ZVXk�h � �	�½G�VXkJy���^9_]u�i�u�kJyeu�k 	�`XK�fJW�[�ML_ �eM�[��
��`d_U�tT6� �!`X[]uvsgVg[�uv`dkµ� Á `d_]K/W�� Vg[]u�`dkNVXkJh���Y�VXKNfJ��Mg� � � � ��
 ��� � �JªU°X³�¬L°Z®*¥Ñ¤²¨b³�¬
¨b³ � «*¥Ñ£�¨bª2Bb¤¦³�� �µO �-$& �%$�O=n � $dw&+���O�)&)do��

�·Ox
��	B��	�`XWJ_]i�`dWJ��M�[�uvTL�,�´�Ý^#�bÅB_�VgK�u·[�u�k�`dTL�ØVXk�h � �ßÅ+�bÄZ[jVXKN`dWJ�vu�T��gcek/VXWJi*[�uv`dk)K�M�ijG��
VXkJu�TUK ��`X_B��VXk�h��%u�h�[]G¸VX���v`�iLVg[�uv`dk�`sdML_�fJVg[�GJT���F#M�ijGJkJuvi=VX��_UMLf�`d_U[L�½c�[]GJMLkJT H�
kJuvsXML_]TUuv[�\�`g���9iL`XkJ`dKNu�iLT%VgkJh ��WJT]uvkJMLTUTL��wXxdx�OX�

�·OdO ��	B� 	�`dWJ_]i�`dWJ��M�[]u�TL� � �ßÅ+��ÄZ[jVgK�`dW���u�T���	B� �!VXkJ`d��VX�tu�TL��VgkJh Á �ß^�� ��ML�v�v\d�+cBk¸u�kZ�
[�ML�v��uvydMLkq[HVgydMLkq[���`d_�`df�[�uvK�uvÃLuvkJy��(`tÄq� ��`d_ ��KN`dkJM�\Nuvk�fJ_]uviLM�h1c ��R i�`dkJkJM�i�[]u�`dkJT��
��« ��«j®j¨ � ��©Z³�¤²®]°X¥±¤²¨b³�¬ � �Ø¬*¥�« ��¬ ��wXxXxdx��

�·OØw�� � � c���Å(VdÄ�u��·sXV���^9_]uviLu�k�y�`X� ��`qÄt� �9k�VX����MLh��eM*[���`X_]�tT6�Hc�Ä�WJ_�sdM�\X� � � � � � ¨ � �
��©�³�¤²®]°X¥Ñ¤²¨b³�¬ ��©Zª*¯X«��¬� ��©�¥�¨bª�¤Ñ° �ß¬ ��o��²w**��wXxXxdx��

�·Oo
�
^#�µÅe`d� VXk½�B��kq[�M�_]kJM*[)^9_]u�i�u�kJy���uvTe[]GJM/MLk�h `X�9[�GJM
�E`d_]�vh¶�Eu�h�M+� VXu·[Buvk!sZu�M*� �
� ¨ � ��©�³�¤²®]°X¥Ñ¤²¨b³�¬�� ��¥ÑªU°X¥ «��X¤²«j¬ ��o&+ �vOp��Zn $��JwXxdxdx��

�·O=n�� �´� Á VX�v�tkJML_�� �´�ZÅBM*sdM*[�T]uv�tu�`X[]u�TL��VXkJh��j� � VXK/�JVXh�VX_Uu�TL�½cBk�ÂBsdM�_UsZu�M*�E`X��^9_]uviLuvkJy
	�`dkJiLM�f�[�T���`X_ ��_U`qVXhJ�JVXkJh�� ^$�eM*[���`d_U�tTL� � � � � � ¨ � ��©�³�¤²®]°X¥Ñ¤²¨b³�¬���©�ª�¯X«��¬��
�J©Z¥ ¨bª�¤Ñ° �ß¬ ��o��±w&*��wXxdxdx��

�·OØp������ Á VXkµ� ^�_Uu�i�u�kJy8VXk�h fJ_]`sZu�TUu�`dkJuvkJy ��`d_�yXW�VX_�Vgkt[]MLM�h uvkq[�ML_UkJM�[�TUML_�s�uviLM�TL� ��k
^#� � `d_UMLkJÃg�½M�hJuv[]`d_L� � � � 
����� ��sd`X��WJKNM�wXx*)do�`X��� «j®*¥Ñ©Zªj« � ¨b¥�«j¬�¤¦³ � ¨ � 	�©Z¥ «*ª
�µ®*¤²«*³½®j« �Jf�VXydM�Tepdp�� $Xn���Ä�fJ_Uu�kJyXML_��
��ML_U� VXyJ�JwXxdx�OX�

�·O�$
�)c�� � VXk�MLT]G½� ��� � VgM�sdM�kJTL�tVgkJh/R)�gÄZ[�M�u�kt��M�_]yJ�ZÅe\Zk�VgK�uviLT�`g�JiL`XkJydMLT�[�uv`dk�fJ_Uu�i�u�kJyJ�
F#M�ijGJkJu�iLVX��R%MLf�`d_U[ +Xx�� �!u�i�_]`dTU`X�¦[%R%MLTUM=VX_UijG � u�KNuv[]MLhµ� 	�VXK/�J_Uu�hJyXMX�  �P��wXxdxdx��

�·O�+��
R
� � uv�J��MLkJT��eR)� �¶VXT]`Xkµ�.VXkJh R)�HÄZ[]MLuvkZ��ML_UyJ� ��kq[]ML_]k�M�[�TUML_UsZuviLM iL��VXT]TUMLT�W�k��
hJML_NiL`dKNf�M�[�u·[�uv`dkµ� � � � ����¨b©Zª�³�° �e¨b³ �µ« ��«j®*¥�« # � ª�«]°b¬�¤¦³ � ¨ � ��©Z³�¤²®]°X¥±¤²¨b³�¬ �
O����Ow& �ßwgn )dx���wgn ) ���JwXxXxdx��
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� §�°Xª��X¤¦³��P¥�§�«���³�¥ «*ª�³½«*¥�£9¤¦¥�§�¨b©Z¥��j°X³ #X£9¤ #X¥�§�ªj«j¬«*ª�¯b°X¥Ñ¤²¨b³ w&+

�·O�
�
R
�ßr�� � uv�J��MLkJT
VXkJh Á �Ý^#� ��ML�v�v\d� �1M=VXTUWJ_]M�K�M�kt[�����VgT]MLh iL`dkJk�MLi�[]u�`dk VXhJKNu�TUT]u�`Xk
iL`dkq[�_U`d�²�l��k � ªj¨®j«j« #X¤¦³��b¬´¨ � ¥¦§�« ���X¥�§��*³�¥�«*ª�³�°X¥±¤²¨b³�° � ��« ��«*¥Ñª]° � ® � ¨b³��Xªj«j¬j¬ �
O�)&) +��

�·O�)
�
R
�ßr�� � u��J��MLk�T�VXkJh Á �Ý^#� ��ML���·\d��Åeu�TU[]_]uv�JW�[�M�h iL`dk�kJMLi*[�u�`Xk¸VXiLi�MLf�[�VXkJiLMPi�`dkq[�_]`X�
��`d_�V-i�`dkJkJM�i�[�uv`dkJ�vMLT]T0kJM�[���`d_]��� ��k � ª�¨®j«j« #X¤¦³��b¬�¨ � ¥¦§�« ���b¥¦§'�*³�¥�«*ª*³�°X¥Ñ¤²¨b³�° �
��« ��«*¥Ñª]° � ® � ¨b³��Xª�«j¬j¬ ��O�)&)&)��

�ßwXx
�
R
�ßr�� � u��J��MLkJT(VXkJh Á �Ý^#� ��ML�v�v\X�+_UMLT]`XWJ_]i�MNf�_]u�i�u�kJy�VXkJh [�GJM�M*sd`d�vW�[�uv`dk `X��iL`Xk��
ydMLT�[�u�`Xk1i�`dkq[�_U`d�²� � ©Z¥ ¨ �N°X¥Ñ¤²®]° ��oqp��vO�)*$&) ��O�)��qp���O�)&)&)��

�ßw�O �
R
�ßr�� � u�����M�kJTL�XÄ�� �P�XÄ�VX_Uyd`Z`�hµ� Á �Ý^#� ��ML�v�v\d� �+�ØceÃLKN`�`ZhJMLG½�dR)�,�!VXi��ÑVXh�\dMLk½�tVXkJh
�+���¶Vgi��ÑVXh�\XMLkµ��cBkPcBf�fJ_]`qVgijGP[]`+Ä�ML_�s�uviLM � M�sXML��ceyd_]M�MLKNMLkq[�T9��`d_�� ^´kJM�[���`d_]�tT
�%uv[�G1ÅBu·�½M�_]M�kt[]u VX�&Ä�ML_�s�uviLM�TL�

�ßwdw��+Ä�� r�� � `d��M�TU[�VXkJu�VXk�h�Ä�� ��GJVg[][�VXijG�VX_�\Z\dV��&c 	�� VXTUT�`X�&�9kJh��²[�`����9kJh 	�`dkJydM�TU[�uv`dk
	�`dkq[�_]`X�½cB�vyd`d_Uuv[�G�K�T���`d_�[�GJMe��kq[�ML_UkJM�[L����k � ª�¨®j«j« #X¤¦³��b¬)¨ � � � � � ��� ��Â(i�[]`d��M�_
O�)&) ���

�ßwXo
�+Ä�� r�� � `d��M�TU[�VXkJutVXkJh ��� ���bÄ�Vg�Jk�VXkJu±� Á WJkJhJVXK�M�kq[jVX�ZÂ(�JTUML_UsgVg[]u�`dk�T�`Xk(�!WJ�·[�uvi=VXT�[
	�`dkJydM�TU[�uv`dk 	�`dkq[�_U`d�9u�k�[]GJMP��kt[]ML_UkJM�[L����k � ª�¨®j«j« #X¤¦³��b¬0¨ � � � � � � �	� � ��� �
� � � �¶VX_UijG O�)&)*)��

�ßwgn��
�%�Ý�H� � _�V=sdM�TL�&R)�µÄZ_]u��bVXkq[L�µVXkJh¸Å+�½F�`Ø�%TU��M*\d�)ÅBM�iLMLkq[]_�VX�vu�ÃLM�h 	�`dKNfJW�[jVb[�u�`Xk¶`X�
� M�u�ydGq[�M�h �¶VbYt� �!uvk Á VXu�_ ��VXkJh��%u�h�[]G�ce���v`�iLVg[�uv`dk!uvk �eM*[���`d_U�tT
�%u·[�G �!WJ�·[�u·�
i=VXT�[ Á ��`�%T�����kAÄ���^#VX� VgÃLÃL`���MLhJu·[�`d_�� ��
� � 
����� ��sX`d��WJKNM�wZO�+Xx!`g� � «j®*¥Ñ©Zªj«
� ¨b¥�«j¬
¤¦³ � ¨ � 	�©�¥�«*ª �µ®*¤²«*³½®j« �Jf�VgydMLT.oqw*$���oXntw��JÄ�fJ_Uu�kJydM�_��
��ML_]��VXyJ��wXxdx�OX�

�ßwdp��)c�� � WJf�[jV���Å��ßÂ���ÄZ[�VXGJ�²�ZVXk�h0c�� �B�t�EGJu�k�TU[�`Xkµ��^�_Uu�`d_Uuv[�\P^9_Uu�iLuvkJy
`X�&��kq[�M�yd_�Vg[]MLh
Ä�ML_�s�uviLM�T(�eM*[���`d_U�tTL�¶��k � MLM�� � �!i �)k�u�ydGq[�VgkJh rX`dTUMLfJG-^#� ��VXu��vM�\X�#M�hJuv[]`d_]T��
�*³�¥�«*ª*³½«*¥ �%®j¨b³½¨ ��¤²®j¬ ��f�VgydMLT.oqwXo���oqpdw�� �!��F ^9_UMLT]T���O�)&) +��

�ßw*$
�)c�� � W�f�[jV��BÅ��ßÂ��eÄZ[�VXGJ�±�(VXkJh c�� �B�H�EGJuvkJTU[]`dkµ�lc�T�[�`ZijG�VXT�[�u�i¸M
�ZW�u���uv�J_]uvWJK
K�`ZhJML�9`g����kq[�M�_]kJM*[�f�_]u�i�u�kJy�� ��¨b©Zª�³�° ��¨ � �%®j¨b³½¨ ��¤²®�� �b³�° ��¤²®j¬�°X³ # � ¨b³�¥Ñª�¨ � �
w�O&�%$&) +���+Xwdw��½O )&) +��

�ßw&+��)c������ �BV���Â(f�[�uvK0Vg�½fJ_Uu�iLuvkJy/[�GJVg[.iL`Z`d_]hJuvk�Vg[]MLT �tWJMLWJM�Te�%u·[�G1iLWJT�[�`dKNML_ ��ijGJ`dTUMLk
T]ML_�sZu�iLM
_]M
�tWJu�_UMLKNMLkq[�T�� � °X³�°��Z« �0«*³�¥ �µ®*¤²«*³½®j« ��n +���+&�� )�Op�� )dodx��JwXxXx�Od�

010 Ù32�465 7 7



w�� � ª*©Z³½¨���©��A³

�ßw��
�
Å�� �BVgÃL��M*[][L�+cek�uvkq[�ML_Uu�K¢MLi�`dkJ`dKNu�i�T]`d�vW�[�uv`dk¶[�`�uvkq[�ML_UkJM�[)i�`dkJydM�TU[]u�`dkµ� �µ¨®*¤Ñ° �
�µ®*¤²«*³½®j« � ¨ � 	�©�¥�«*ª��%«*¯¤²«*£ �µOØp��±w& �·O��O ��O�&)���O�)&)&+��

�ßw*)
�)F�� �eMLk�hJML_UT]`dkµ�
r�� 	�_]`��i�_]`X�¦[L��VXkJh Ä�� ��G�Vg[][]u²� 	�`dkJydM�TU[�uv`dk ^9_]u�i�u�kJy���^�V=\q�
u�kJy ��`dWJ_(� V=\¸uvk 	�`XK�K/W�kJu�iLVg[�uv`dk �eM*[���`X_]�tTL� � � � � �*³�¥�«*ª*³½«*¥ � ¨ � 	�©Z¥±¤¦³�� �
Ä�MLf�[]MLK/��ML_ � Â(i�[]`d��M�_6� �qp�� �*)���wXxdx�Od�

�Ýodx
� �´� � � �e`dk�u�yeVXkJh ���gÄZ[]MLu�yX��uv[]ÃX� .T�VXyXM*���JVXT]M�h/fJ_]uviLuvkJye`g��f�VXij�gM�[�hJVg[jV.ydMLkJM�_�Vg[]MLh
�t\¶V�G�M�[�M�_]`dyXMLkJM�`dWJT(WJTUML_ef�`df�WJ� Vg[]u�`dk½����k � ª�¨®j«j« #X¤¦³��b¬N¨ � � � � � � �	� � ��� �
��� �Jf�VXydM�T��&$ +�� �&+gnJ�½O )&)qp��

�Ýo�O � Á �ß^�� ��ML���·\d� �.`X[�M¸`dk M���MLi*[�uvsXM´�JVXkJh��%uvh�[�GJT�� ��k Á �Ý^#� ��ML�v�v\X�(Ä�� �µVXijGJVX_U\X�
VXkJh��j� �B� �½u�MLh�u�kJT���M�hJuv[]`d_]T�� ��¥�¨®j§�°b¬*¥±¤²® � «*¥±£�¨bª2B¬�� �µ§�«j¨bª ��°X³ # � 	 	 � ¤²®]°X¥±¤²¨b³�¬ �
sd`d�vWJK�M%n)`X� �.¨ �X° � ��¥²°X¥±¤�¬*¥Ñ¤²®]° � �µ¨®*¤²«*¥ � � «j®*¥±©Zª�« � ¨b¥�«j¬ �µ«*ª�¤²«j¬ �qf�VgydMLT%O=nJO ��O�$ ���
ÂBYZ��`d_Uh .kJuvsXML_UT]uv[�\�^�_UMLTUTL��O�)&)&$��

�Ýoqw�� Á �ß^�� ��M����v\X��	�G�VX_Uydu�kJy�VXkJh¶_�Vg[]M+i�`dkq[�_]`X����`d_.ML��VXTU[]u�i�[�_]V�	NiX� ��©�ª�¨ 	�«]°X³¸¥±ªU°X³�¬��
°Z®*¥±¤²¨b³�¬/¨b³ ��« ��«j®j¨ � ��©�³�¤²®]°X¥Ñ¤²¨b³�¬ � ���ßoXo ��o +���O�)&) +Z�

�Ýodo
� Á �ß^�� ��M����v\X� �¶Vg[]GJMLK�Vg[�uvi=VX��KN`ZhJML�v��u�k�y�`X�&[�GJMe��kq[�ML_UkJM�[L�#��k � ª�¨®j«j« #X¤¦³��b¬)¨ � ¥�§�«
� ¨b©Zª�¥�§'�*³�¥�«*ª�³�°X¥±¤²¨b³�° � � ¨b³��Xª�«j¬j¬�¨b³ �*³ #X©q¬*¥Ñª*¤Ñ° �B°X³ # � 	 	 � ¤²« # �¸°X¥¦§�« �N°X¥Ñ¤²®j¬ �
wXxdxdx��

�ÝoXn�� Á �ß^�� �)M����·\d���!`ZhJM���T&��`d_�V.TUML�·� ��K�VXk�VXydM�h)��kt[]ML_UkJM�[L� � §Z¤���¨¬¨ 	�§Z¤²®]° � �JªU°X³�¬L°Z®*¥Ñ¤²¨b³�¬
¨ � ¥�§�«��%¨ �X° � �µ¨®*¤²«*¥ � ��c(odp�����wXxXxdx��

�Ýoqp�� Á �ß^�� ��ML�v�v\X��^#� �B� �)M*\d��VXk�hAÄ�� �µVXijGJVX_U\X�¸ÅBu�T�[�_]uv�JW�[]MLh-ceiLiLM�f�[jVgkJiLM 	�`dkq[]_]`d�±�
� � � ����¨b©Zª�³�° ��¨b³ �µ« ��«j®*¥ « # � ªj«]°b¬�¤¦³ � ¨ � ��©�³�¤²®]°X¥Ñ¤²¨b³�¬ �½O����wXxdxdx��

�Ýo&$
� Á �ß^�� ��M����v\X�gc+� ���,�¶VXWJ�v`�`��XVXk�h�Å�� �P� �+�gF�Vgkµ�JR.Vg[�M�iL`Xkt[]_]`d�Zu�k+iL`dKNK/WJk�u�i=Vb[�u�`Xk
kJM�[���`d_]�tT �/T]G�VghJ`� fJ_]uviLM�TL��fJ_]`df�`d_�[�u�`Xk�VX�#�ÑVgu�_]k�MLT]T
VXk�h´T�[jVX�Juv��u·[�\d� ��¨b©�ª�³�° ��¨ �
¥�§�« � 	�«*ªU°X¥Ñ¤²¨b³�° ���%«j¬«]°Xªj®j§ �µ¨®*¤²«*¥ � �Jn )��ßwXo + ��wdpdw���O�)&) ���

�Ýo +��
^#� ��M�\�VXkJh � ���¶VXTUT]`dWJ�vu�Sg� .T]M�_9f�`d�vu�i�u�MLT#u�kPV�kJM*[���`d_U��u�KNfJ��M�K�M�kq[�u�k�yei�`dkJydM�T��
[�u�`Xk´fJ_Uu�i�u�kJyJ��F#M�ijGJkJuvi=VX��_]M�f�`d_�[=� �!u�i�_]`dTU`X�¦[�R.M�T]M=Vg_]ijG � u�KNuv[]MLhµ� 	�VXK��J_]uvhJydMX�
 ���&O�)&)&)��

�Ýo �
�
^#� ��M�\ VXkJh Å��ßR)� �!iLceWJ��M*\d�EÅBu·�½M�_]M�kt[]u VX� �(`tÄAVXkJh ^�_Uu�i�u�kJy�u�k �eM*[���`d_U�tT6�
�%GJML_UM
��`��� iL`dkq[�_U`d�&KNMLM�[]T%yqVXKNM([�GJM�`d_U\X�9��k � � � � ª�¨®j«j« #X¤¦³��b¬ �½O�)*)&)��
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�ßr�� � V�VXkJh ����cek�VXkq[�G�Vg_�VXK1� 	�G�Vg_]ydM���Ä�M�kJT]u·[�uvsXM(F�	�^ VgkJh�ReVb[�M 	�`dkq[]_]`d�µuvk
[�GJM)��kq[�M�_]kJM*[=����k � ª�¨®j«j« #X¤¦³��b¬�¨ � � � � � � � � � ��� �	
����� ��wXxdxdx��

� nqx
�
R
�ßr�� � V
VXkJh �/�qcek�VXkq[�GJVX_�VXK1���EuvkJhJ`��� ��VXT]M�h 	�`dkq[�_U`d�J�%uv[]G �.M�[]ML_]`XydMLkJM�`dWJT
eT]M�_]T�����k � ªj¨®j«j« #X¤¦³��b¬+¨ � � � � � � �	� � ��� �	
����� ��wgxdx�Od�

� nJO � �P� � VXM*sdM�kJTL�X^#� ��M�\X�XVXk�h+Å+� �!iLceWJ��M*\d�qcBk)M�iLk�� ��VXT]M�h�M�kJh�� []`g��M�kJh
iL`dkJyXMLTU[]u�`dkZ�
iL`dkq[�_U`d����_]VXKNM���`d_]� �0M�Y�f�M�_]u�KNMLkq[]T�VXkJh M*sXVg��W�Vg[]u�`dk½��F#M�ijGJkJuvi=VX�HR%MLf�`d_�[�OxXn��
�!u�i�_]`dTU`X�¦[.R.M�T]MLVX_]ijG � uvK�u·[�M�hµ� 	�VXK��J_]uvhJydMX�  ����wXxdxXx��

� ntw��
Å��ß�H� � VXfJTU��M�\AVgkJh¡Ä�� �
� � `�)� ReVXk�hJ`dK MLVX_]�·\ K0Vg_]�tu�kJy���cBkA`df�[�uvK�uvT�Vg[]u�`dk
VXfJfJ_U`qVXijG�[]`euvkt[]ML_UkJM�[�iL`dkJyXMLTU[]u�`dk
iL`Xkt[]_]`d�±�t��k � ªj¨®j«j« #X¤¦³��b¬H¨ � � � � ��� ��� � � � � �
O�)&)&)��

� nqo
�)c�� c�� � VXÃLVX_9VXk�h �+�qÄZMLKN_]M�[L��ÅBMLTUu�ydkPVgkJh�cBk�Vg�v\ZT]uvT�`X��[�G�MH^9_]`dyd_UMLTUT]uvsXM.Ä�MLi�`dkJh
^�_Uu�i�M�cBWJi*[�u�`Xk-��`d_(�eM*[���`X_]� ��VgkJh��%u�h�[�GAÄ�G�Vg_]u�k�yJ� ��¨ °�	 	�«]°Xª0¤¦³ ��« ��«j®j¨ � �
��©�³�¤²®]°X¥Ñ¤²¨b³ � �¬*¥ « ��¬ ��Oo���wXxXx�Od� ���������	����
����������
������������������������ !��"�#���
�$�%���&
���('")�'*�+�%��,��

� ndn��.-/� � uvk VgkJh �+� �B�BÄ�GJ_U`X���¢^9_Uu�iLuvkJyg� ��VXT]M�h i�`dkq[�_]`X�+`X��� VX_UydM�kJM�[���`d_]�tT�� ��k
Ä��Ø^�VX��VXÃLÃ�`J�ØMLhJu·[�`d_�� ��
� � 
����� �sd`d�vWJK�M�wZO�+XxH`X� � «j®*¥Ñ©Zªj« � ¨b¥ «j¬�¤¦³ � ¨ � 	�©Z¥ «*ª
�µ®*¤²«*³½®j« �Jf�VXydM�Tew�OØw���wgo�Od��ÄZfJ_]uvkJydML_ � ��M�_]� VgyJ�Jwgxdx�Od�

� ntp��+Ä�� �
� � `�)��Â(f�[]u�KNu�ÃLVg[�uv`dk Á �v`Ø� 	�`dkq[�_U`d���%uv[�G0Â(k����vu�kJM+�1M=VXTUWJ_]M�K�M�kt[�`d_ �!WJ�È�
[�u�f���Me^�Vg[]GJTL����k � ª�¨®j«j« #X¤¦³��b¬
¨ � ¥�§�« ���b¥¦§(��³�¥ «*ª�³�°X¥Ñ¤²¨b³�° � ��« ��«*¥±ªU° � ® � ¨b³��Xªj«j¬j¬ �
O�)&)&)��

� n $
�+Ä�� �
� � `�lVXk�h-Å��Ý�H� � VXfJTU��M*\d��Â(f�[]u�KNu�Ã=Vb[�u�`Xk Á ��`� 	�`dkq[�_]`X�²��� � ��VXT]uvi�ce��yd`g�
_]uv[]GJK VXkJh 	�`dkqsdM�_]ydM�kJiLMg� � � � � 
 ��� � ��ªU°X³�¬L°Z®*¥±¤²¨b³�¬N¨b³ � «*¥±£�¨bª2Bb¤¦³�� � +��-$ ��
O�)&)&)��

� n +��+Ä�� �
� � `�)� Á �H^#VXyqVXk�u�kJu±�%VXkJh r�� 	B�%Åe`Ø\Z�vMX����kq[]ML_]k�M�[ 	�`dkJydM�TU[]u�`dk 	�`dkq[]_]`d�±�
� � � � � ¨b³�¥Ñª�¨ � � �¬*¥ « ��¬�� °��q°0/L¤¦³½« ��wXxXxqw��

� n �
�
^#� �¶VX_U��VXijGµ�0ÅBuv��ML_UMLkq[�u�Vg[�M�h´Ä�ML_�s�uviLM�T �eM*[���`X_]�tT6��^�_Uu�i�u�kJy1VXkJh Ä�`X�¦[���VX_UMNc%�
ydMLkq[�T�� F�MLijG�kJu�iLVX�.R.M�f�`d_�[ 	HÄ�R � ��ntwXw���ÅBMLf�Vg_U[�KNMLkq[�`X� 	�`dK�f�W�[�M�_0ÄZiLu�M�kJiLMg�
ekJu·sdML_UT]u·[�\�`X��F�`d_U`dkq[�`J��wgxdx�Od�
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� n )
�
^#� �¶Vg_]��VXijG½��^�_Uu�i�u�kJy�Åeuv��ML_]M�kq[�u Vb[�MLh!Ä�M�_UsZu�i�MLT+�eM*[���`X_]�tT6� ��WJ_UTU[�\�FH_]V�	NiX����k
� ª�¨®j«j« #X¤¦³��b¬/¨ � � � � � � � � � ��� � 
����� ��wXxXx�Od�

�ßpXx
�
^#� �¶Vg_]��VXijG½� FHG�M¸R.`d�vM!`g��^9_Uu�iLuvkJy-uvk ÅBuv��ML_UMLkq[�u�Vg[�M�h Ä�ML_�sZu�iLM�T �eM*[���`d_U�tTL�
F#M�ijGJkJu�iLVX��R%MLf�`d_U[�	HÄ�R � � ntw�Od��ÅBM�f�VX_�[�KNMLkq[
`X� 	�`dK�f�W�[�M�_�ÄZiLu�M�kJiLMg� ekJu·sdML_ �
T]uv[�\�`X��F�`d_U`dkq[�`J��wXxXx�Od�

�ßp�O � � �'�¶VXTUT]`dWJ�vu�S�VXkJhNr��gR.`X��M�_U[�T��JcB_UydWJKNMLkq[�T�u�k+�ÑV=sX`dWJ_�`X��VghJK�uvT]TUu�`dk+iL`dkq[�_U`d�t��`d_
F�	�^ ��`�%TL�9��k � ªj¨®j«j« #X¤¦³��b¬
¨ � ¥¦§�« ���b¥¦§ �*³�¥�«*ª�³�°X¥±¤²¨b³�° � ��« ��«*¥Ñª]° � ® � ¨b³��Xªj«j¬j¬ �
O�)&)&)��

�ßpdw�� � � �¶VXTUT]`dWJ�vu�S�VgkJhAr���R%`d��ML_U[]TL� ��VXk�h��%u�h�[]G T]G�Vg_]u�k�y���`X�ZaUMLi*[�uvsXMLTNVXkJh8Vg��yd`g�
_]uv[]GJKNTL����k � ªj¨®j«j« #X¤¦³��b¬�¨ � � � � �#� �	� � ��� � � � �&O�)*)&)��

�ßpXo
�+r�� ��� �!i ��uvM*� �!VXT]`dk�VXkJh �+�ÝR
� ��VX_Uu VXkµ� Ä�`dKNM �9i�`dkJ`dKNu�i�T´`X��[�GJMA��kq[�M�_��
kJM�[L� F�MLijGJkJuvi=VX�%_UMLf�`d_U[L��ek�uvsdM�_]TUuv[�\8`X� �!u�ijG�u�yqVXk½� �.`ØsXMLK/��ML_1O�)&)Xo�� ������� �
��� � �$�&
��!�� � � �#'��� � ����� ���������%�����#'��&
��0���(��$�����
	�'*���
������
�
��������� � �%��,��

�ßpgn��+r�� ��� �!i �)uvM*� �¶VXT]`Xk VgkJh �+�ÝR
� ��Vg_]u Vgkµ�-^9_]uviLuvkJy 	�`dkJydM�TU[]u��J�vM �eM�[���`d_U� R.M��
T]`dWJ_UiLM�TL� � � � � ��¨b©Zª*³�° ��¨b³ �µ« ��«j®*¥�« # � ª�«]°b¬N¤¦³ � ¨ � ��©Z³�¤²®]°X¥±¤²¨b³�¬ ��Oo��·OdO=n�O��
OdO=n )��½O�)&)qp��

�ßpdp�� �+� �!MLk�hJML�vT]`dk�VgkJh�Ä��t�EG�VXk�yJ��Â(f�[�uvK0Vg�Ju�kJi�MLkq[�u·sdM���iL`XK�f�Vb[�u�����MHfJ_Uu�`d_Uuv[�\�fJ_Uu�i��
u�kJy���`d_�[]GJM � � � � O �tWJM�WJMX� � 	�«*ªU°X¥±¤²¨b³�¬ �%«j¬«]°Xª�®j§ ��o ���²p&�� � +gx � � �do���O�)*)dx��

�ßp*$
�
Å�� �!uv[]_�V�� ��� � ��R.VXK�VX�t_]u�TUGJk�VXk½��VXkJh �/�J� VXkJyJ� 	�`dK/�JuvkJMLh!MLi�`dkJ`dKNu�i�KN`�hZ�
ML��uvkJy�VXk�h�[�_�V
	�iBMLkJyduvkJMLM�_]uvkJy���rX`duvkq[�`df�[]u�KNu�ÃLVg[�uv`dkP`X��fJ_]uviLuvkJy�VXkJh�_U`dW�[]u�kJy/uvk
K/WJ�v[]u·� T]ML_�sZu�iLM�kJM*[���`X_]�tTL�J��k � ªj¨®j«j« #X¤¦³��b¬%¨ � ¥�§�« ���=¥¦§ ��³�¥ «*ª�³�°X¥Ñ¤²¨b³�° � ��« ��«*¥±ªU° � ®
� ¨b³��Xªj«j¬j¬ ��wXxdx�Od�

�ßp&+��+r�� �!`�VgkJh�r���� VX�v_�VXkJh½� Á Vgu�_�MLkJh��²[�`g� MLkJh��%u�kJhJ`��� ��VXT]M�h�iL`dk�ydMLT�[�u�`Xk�iL`dkq[]_]`d�±�
��k � ª�¨®j«j« #X¤¦³��b¬/¨ � � � � �� ��� ��Â(i*[�`d��ML_�O�)*) ���

�ßp��
�)c���Â(hJ�v\ZÃL�g`J��^�VX_]uvT �!M�[]_]`/^9_Uu�iLuvkJy)��`d_9[�GJM.��kq[�ML_UkJM�[L����k ��� � � ¨b³ � «*ª�«*³½®j«�¨b³
� ��«j®*¥Ñª�¨b³�¤²® � ¨ � �0«*ª�®j«�� � � � � ��� ��f�VgydMLT)O=nqx���O=n +���O�)&)&)��

�ßp*)
�)c�� �´��Â�h��v\ZÃL�g`J��FHGJM
iLW�_]_]M�kq[BT�[jVg[]M�VXk�h!�vu��XM��v\0M�sd`X��W�[]u�`dk1`X��[�GJM
��kq[�ML_UkJM�[L����k
� ª�¨®j«j« #X¤¦³��b¬/¨ � � ��¨*�*«j®j¨ � � � � ��f�VXyXMLT
O�&$&) ��O� +dp���O�)&)*)��
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�%$qw��
^#�µR%MLuvijGJ�²��^#� Á ��W�_U\d�½r�� � ML_U�XMg�&VXkJh �e�&ÄZ[]u����vML_�� �.`� []`�`sdM�_]iL`XK�M�[]GJM���MLVXT]uÈ�
�Ju��vuv[�\NfJ_]`X�J��M�K���`d_�[jVX_Uu 	NkJy�u�kq[]ML_]k�M�[HTUML_UsZuviLMLT ��[]GJM�iLW�K/WJ��W�T�fJ_]uviLuvkJy�T]ijGJM�K�Mg�
��k � ª�¨®j«j« #X¤¦³��b¬/¨ � � � � � � � � 
��������¯X¨ ��� � �Jf�VgydMLTewXx +�) ��wXx �Xo���wXxXx�Od�

�%$do
�
^#��R%MLuvijGJ�µVXk�h �B��ÄZ[]u��v��ML_�����h�ydM�fJ_]uviLuvkJy�uvk�T]f�VXi�M)VXkJh�[]u�KNM*��FHG�ML`d_UM�[�uvi=VX�µVXkJh
fJ_�VXi*[�uvi=VX�%VXTUf�M�i�[]T�`X�.[�G�M!i�WJK/WJ�vWJTPfJ_]uviLu�k�y T]ijGJM�K�Mg� ��k � ª�¨®j«j« #X¤¦³��b¬¶¨ � ¥�§�«
���=¥�§ ��³�¥ «*ª�³�°X¥Ñ¤²¨b³�° � ��« ��«*¥ÑªU° � ® � ¨b³��Xª�«j¬j¬ ��wXxdx�Od�

�%$Xn��
^#�qR%MLuvijGJ�JVXk�h �B�tÄZ[]u����vML_�� �.u���k�`ØsXMHT]WJ�PTU`d��M����EGq\/uvkq[�ML_UkJM�[�ijGJVX_]yduvkJy(TUijGJMLKNMLT
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VXTe[]GJM�\!hJ`J�%��k � ª�¨®j«j« #X¤¦³��b¬�¨ � ¥�§�«���¥¦§ � «*ª � ¤¦³ �*³�¥�«*ª�³½«*¥ �%®j¨b³½¨ ��¤²®

N¨bªCB¬j§�¨ 	 ��wXxdx�Od�

�%$qp��
^#��R%MLu�ijG��²� �B��ÄZ[]u��v��ML_��9VXkJh Ä�� � M�u�kJM�kµ�-cBW�i�[�uv`dk �!`ZhJML�vT/��`d_ �!WJ�·[�u�f�_]`sZu�hJM�_
��kt[]ML_UkJM�[ 	�`dk�kJMLi*[�u�`XkJTL� ��k � ªj¨®�� ��«j¬j¬*©�³���� �´¨ #Z« ��� ¤²«*ª�©Z³�� ©�³ # � «*£�«*ª�¥±©Z³��
� � � � � ��� �Jª�¤²«*ª�� �e«*ª �N°X³ � � �µO�)&)&)��
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�+r�� � �bR%`d��M�_U[]TL� �(W�VX�vuv[�\B`X��Ä�M�_UsZu�i�M � W�Vg_�VXkq[�M�MLT#VXkJh 	�G�VX_Uydu�kJy%uvk �1WJ�v[]u�T]M�_UsZu�i�M
�eM�[���`d_U�ZT�� � � � � � �JªU°X³�¬�� � ¨ � ��©Z³�� �J� ��O �²p&�� �qwbn � �do�OX�½O�)&)����

�%$ +��+r�� � �XR.`d��ML_�[�T#VXkJh � �,�¶VXTUT]`dWJ�vu�Sg� ��VXk�h��%u�h�[]G�TUG�VX_]uvkJy�VXk�h/VXhJKNu�TUT]uv`dk�i�`dkq[�_]`X�
��`d_HML��VXTU[]u�i([�_]V�	NiX� ��« ��«j®j¨ � ��©�³�¤²®]°X¥Ñ¤²¨b³�� �¬*¥�« ��¬ �&OØp���O*��w&��vO�dp���wXx�OX��wgxdxdx��

�%$ �
�%�+�eÄ�MLKN_]M*[=� �¸°Xª2Bq«*¥ ��«j®j§�°X³�¤�¬ ��¬ � ¨bª � «*¥±£�¨bª2B �%«j¬¨b©Zªj®j« �J§�°Xª*¤¦³�� ��^9G�Å
[�GJM�T]u�T�� 	�`d��W�K/�Ju V .kJuvsXML_UT]uv[�\X�&O�)&)&)��

�%$&)
�%�+�tÄ�M�K�_UM�[L�tR
�ÝR
� � Á � � u VX`��dc�� F�� 	�VXKNfJ��ML���±�dVXk�hNc+�Ýc+� � VXÃ=Vg_L� �¶VX_U�XM�[�^9_]uviLuvkJy
`X�µÅeuv��ML_]M�kq[�u Vb[�MLhN��kq[�M�_]kJM*[�ÄZML_UsZuviLMLT��µ��k � ª�¨®j«j« #X¤¦³��b¬(¨ � ¥¦§�« �=¥¦§ �*³�¥�«*ª*³�°X¥Ñ¤²¨b³�° �

N¨bªCB¬j§�¨ 	 ¨b³
	�©J° � ¤¦¥��¨ � �µ«*ª*¯¤²®j« �½O�)&)&)��

� +Xx
�%�+��Ä�MLKN_]M*[=�JR)�ÝR
� � Á � � u�VX`J�tc�� F�� 	�VXKNfJ��ML�v�²�tVXkJh0c�� c�� � VgÃ=VX_��#^9_Uu�iLuvkJyJ�tfJ_U`ØsZuÈ�
T]u�`XkJu�kJy/VXkJh�f�MLML_Uu�kJy��9Åe\Zk�VXKNu�ieK0VX_U�XM*[�T���`d_�hJuv��ML_UMLkq[�u�Vg[�M�h�u�kq[�M�_]kJM*[HT]M�_UsZu�i�MLT
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