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w S Pjfxn V K&��f���fHw�BAD<Iu9
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b�B V �AB R DmPj�«K S h�D¡B R f��gn:��f T h S w�WNPjf#B�n �iS n V �L@;XgnrD�W V {QK��L@¡nrI�w�D R�R DCB V ���L@�D;IQPjf V I�Bxn�PjfgK ( ,#+p[&b�k

="G�GY� *�9L\"B V �}B R DmPj�!� S hxnLw6f�IQPjBAD V f
�lBADmP7�xPjBxP&�L@CfgKlPlD<w�BxPjD S IYK�Bxn�P S n V ��f!d�G#w�D R�R DCB V �YK���f�W"B v fgKc�6f T�� fJI
yz�J| V DCf V ="G�G���k�B R;S�V K«�gnrf R B���f V I�DC{ V f·|"f V KiD S I . ="GYG�d . ��f R @���P$nr��f��gnrBJIQPaDmPjB�PlD¡|�f®Ka�rKpPj�Aw�BxPlD;�gn�f
w�fAI��Af £3�1f Vaª f R fJ� ( b��
]�^!kY="G�G�d�*��lBAD$KiBADmP7�xPjBxP&�L@>n"I#�6f T ³���f6Kln V �aBAh}f�µ7.:h�@CfgKpP7£
��D V f!D<I"��fJ��� S n
D;I"��fJ�"B T"R f W"B V�R fQK«w S Pjfxn V K7. V fJW V �gK8fAIgPjBJIQP·EH����Pj� V B T DmPiK°�L@�D;IY� S�V w�B�PlD S Ir9�^3n�|Nn ��f�hAfxPCPjf�Kifxn R f
| S"R nLw��xP V D�f¥fxP®��f hQfgK h�X�D;�a� V fgK �gnLD�h S I��jD<I"fAIQP�£ R @�D;I"h S w�w�fAIYKln V B T"R f}k S I h S w W V f�IU� w�DCfxnL�
R @�D�w�W"� V DCfxnzKif�I"�AhAfgK�KiD~Pj�
��f R @CfJ�"D¶KlPjfJI"hAf!�L@ S n�PlD R K���f V fJW"� V B v fAkL��f!h R BNK�KiD��aDChABxPjD S I�fxP&�L@CBAhAhA{QK�9g26f
�lBADmPjk
R fNK�w S Pjfxn V K:��f V fAhAX�f V hAX�f S IQP#|¬n R f �iS n V ��{NK:�gn�f R f_I S w T�V f_�Yf K�f V |"fxn V K��6f T fQKpP°��fJ|"fAINn
D;I v � V B T"R f�£ R @$BADC��f·��f�KiD�w�W R fgK«KiD v IUfxPiK S n ��f R D$KpPjfgK6�L@$BA� V fQK)K�fgKM9/b�B·���Aw�fNKpn V f·��f�hAf²h S IQPaD;IUf�IQP
� S hxn"w�fAIgPjBAD V f�B�fAIYKpnrDmPjf V BHWYD;�"fAw�f�IQP¨h S I���DmPjD S I�IU�Qf R fQK R;S�v DC�gnrfNK_��f��Y�HW R;S D;fAw�fAIQP¨��fgK S nNPlD R K
W"f V w�fxP$PjBHIgP¨��f KM@<� V fxP ViS n�|"f V ¦ R f V fJW"� V B v f�fxP R @$BQhAhA{gK­W V fAI�BAIgP R f�W"BNK(Kln V R B�h R BNK)KiDC�aDChABxPjD S I
S�V � S INIU�AfN9

�/$?� $
 ��� #���>?� @25 �;:="�� > � # 5�� 5 � 5 �;:="�� @ > � #���>?� @25 �;:="7$

Description b�fgK!W V fAw�D�f V K
PjfJw�W K��gn��#f T |"D V fAIgP!�L@CB T"S�V � R B V fAh S I��gnrDmPjf��L@>nrI®K�hAXU��w�B:��f P V BJD~Pjf�w6f�IQP
� S hxn"w�fAIgPjBAD V f ³�h R BNK�KiD��gnrf�µ�kuhN@CfNKpP�£ �ND V f R B#K�� R fAhxPjD S IUk R B
|�B R DC��BxPaD S I°fxP R f h R BNK)KifAw�fAIgPcPlXU��w6BxPaD¡�gnrf
��fgK«KiDmPjfNK �6f T WLB V ��fgK�D;I"��D>|rDC�gnuK�9���BAX S"S�! k'W V fHw#D�f V BJI�IgnrBAD V f�X�D¶KlP S�V D;�gnrfAk3��PjB�D~P�Bxn ���JW"B V P
n"IUf
KiD;w�W R f R D$KlPjf ��f KiD v IUfxPiKik_w�BAD;IgPjfAIgnrf WLB V KifNK ��fJn�� � S I���B�Pjfxn V Kik_hHX�BA�gnrf KiDmPjf V fxPjfJIQn �xPjBJIgP
BAhAh S w WrB v I��:�L@¡nrI�f�"$#&%('&)+*-,/.�*1032(��f·K S I¨h S IgPjfJIQnz9 2��}h V D V f:fxP�X�DC� V B V hJX�D$K�f V PlX��Aw�BxPjD;�gnrfAw�f�IQP!��fgK
h S IgPjfJIQnuK�|"B R D����NK&��PjBJIgP R fgK7��fxnY�6W V D;IUh�D;W"B R fNK&hAB V B}hxPj� V D$KpPjD;�gnrfNK&��f�hAfQK&BJI�Ign�BAD V fNK�9

Restitution 
5 S w WNPjf PjfJIQn ��f R @�fJ��W R;S KiD S I�| SYR nrw���P V D;�gnrf·��� � £·w«fJIQPaD S I�I��}fAk�fxP v�V 0 hAf²Bxn��_W VjS�v�V {gK���f

R @�D;I v �AI�DCf V D;f R D;I v nrD¶KlPaD¡�gnrf�W"f V w�f�P�PjBJIQP R @�D;IU�YfJ�"B�PaD S I V BHWYD;��f«��f#P V {gK R B Vjv fUK�h S�V WNnuKik R fgK!w S Pjfxn V K!��f
V fAhHX�f V hAXUf6�lD V fAIgP7fJILKpnrDmPjf�W ViS�v�V fgK)KiD>|rfAw�f�IQP R fxn V BJW�W"B V DmPlD S I�kL� S Pj�gK���f
³�KjWYD;�"f V K/µ34 R fxn V W"f V w�fxPCPjBJIgP
�L@CBxP$PjfJD;I�� V f V BJW"D;��fAw�fAIQP R fQK�K S w#w�fxPiK��L@¡nrI�f �AhAX�f R�R f(�gnrBAIgPjDmPjBxPlD~|rf(Bxn�P V fJw6f�IQP·D;I v � V B T"R fN932�BJILK
R @�D�w�B v D;I"BAD V f·��f R @;n�PaD R D$K�BxPjfxn V h S w�w�f·��BAIYK R B V �AB R DmPi�«PjfAhJXNI SYR;S�v D¡�gnrfAk R @CB}|rBAIQPjB v f·fgKlP�Bxn�w S Pjfxn V
��D�KaW S KiBAIgP ��f R B®W R nuK v�V8S K�Kif T BgK�f��L@�D;I"��fJ�u9�5�fxPCPjf_h S n V Kif�Bxn �gnrBJIgPlDmPjB�PlD<� S h}hABgKiD S I�IUB®W"fAIU��B�IQP

5 68797;:=< >;>;?@?A?�B C&D(E87GF�H;H1B IJDLKM>GNOFP?�Q-R(SL>GKUTGVWIX>-VYT;Z[FJD(Q-?�F\C]B 6+7^KMH_]` F�V1:aT;b8F�cdD(EecYD�CfD(7gbOh TiNab8F�j+RX7GT;DLNUF[V17fE8NUH;DLk8T;I�T;F�Ha:aR�cYI�D(E8cYR�N 7gH;F$?�FXCUb+F�H;T;F�N&VdF�NUH;T;FlN&VdRJQ-TiNUbah TiN+b8F�j+F�cmH;F[V/VWTi7GF[V]naTGVYT97Go[VFX7gb+F�KpFX7i7;cYF�q]r\D(Eac3HsF(VgCaRLVYF(Vmb+F�b+DLN8Nao�F[Vdb+F[VdKUD(7GFXE8c\Vdb8F$cYF�IX6aF�cYIX6aFLB
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�gnrf R �gnrfNK3PjfJw WuK3n"IUf ³ v nrf VaV f«�L@CB��l�aDChAX�B v f�µ�Kln V
R fNK�W"B v fgK!�L@CBAhQhxnrfAD R ��fNK!w S Pjf�n V Kik v nrf VjV f«��BJIYK
R BA�gnrf R�R f�fAIgP V BJD~P«n"I�f T�S I�IUf W"B V P²��f(w�B Vaª fxPjD<I v 9 5�fxPCPjf KpP V B)Pj� v D;f � @CBA�p�aDChAX"B v f(fNKlP²Bxn �8S n V �L@;Xgn�D
B T B�IU� S I�I"�}f�W"B V�R B·W R n"W"B V P6��fgK�BAh�Pjfxn V K���fxP�D R fgKpP6� S I�h�P V {gK���D;�p�aDChAD R f��u@ SNT PjfJI�D V nrI"f�|¬nrf I S IU´
T DCBAD¶K��}f��gn·| SYR nrw�f���fNK�h S IgPjfHIgnuK1f��j�afAh�PaD>|"fAw�fAIgP�D;I��"fx�"�NKM9Yb�B Kif�n R f�hQf V PlDmP$nr��f�fgKlP��gnrf�h}fxn��"´ahAD�K8f
h S w WNPjfJIQP�fJI�w�D R�R DCB V �YK ( ��f#WrB v fgK8kc�L@�D�w�B v fgK�� *�9Yb�@>n Vav fJI"h}f�£ R BA�gn�f R;R f�W"f V w�D V fAIgP���f��lBAD V f��jBAhQf
R fNK�w S Pjf�n V K���f V fAhAX�f V hAXUf ��n�P²hAf R�R f(�"f R B�)8#a%J.�*G.�� .P*1032 fJI PjfAw WuK��gnrBNKiD;´ V �Af R�� �gn V �QPlX�w�f���f
WNn T"R DChAB�PaD S I W ViS W V f�Bxn���f T 9

Prescription. b�B T BxPjBAD R;R f«Bgh�P$nrf R;R fAw�fAIgP1fJI v B v �}f«fxP1hAf R<R f«��f R B�,@)8#&%('&)8*1,/.�*1032c9u^ R @�XUfxn V f S n R B�W R n"W"B V P
��fgK6h S IQPjfJIgnuK8k��gnrf R;R f·�gnrf K S DmP R f�n V IUBxP$n V fAk3K S IgP!W V fgK8�gnrf�D;ILKlPjBJIgPjBJIU�Aw�fAIQP���D�KjW S I�D TrR fgKikF|"D$K)D TrR fUK
��BJILK R fQK w S Pjfxn V K8k�fMP���fx|"BHIgP R f v D v BAIgPjD�Kiw�f:��fUK�w«¯Aw�fNK�h S IgPjfJIQnuK f�P R @$�xP VjS D~PjfgK)K8f���f R B |¬nrf��gn�D
I S nuK�fAI°fgKpP&W ViS W S Ki�}f
W"B V�R fgK�w S Pjfxn V K�fxP&W"B V I S K&nuKiB v fQK��ak R @CD<IQPjf V I�Bxn�Pjf�B�n"I T fNK S D<I°h ViS D$K)KiBAIQP���f
W V fgK8h V D>WNPjD S I:f�P���f�h S IYK8f�D R 9Y+ R KH@CB v D~P���f���D¶KjW S K8f V �L@�D�I�� S�V w�BxPjD S ILK�Kpn"W�W R �Aw�fAIgPjBAD V fQK�W"f V w�f�P$PjBJIgP���f
V �A�gnrD V f R @C�AhAB V P�fHIgP V f R fUK�h S IgPjfJIQnuK�fA�p�jfAhxPjD>|"fAw�fAIgP���D�KiW S I�D T"R fgK�fxP&W"f V PlD<I"fAIQPiK�fxP7hAfxn�� V fJIN| S �U�NK�W"B V
R fNK�w S Pjfxn V K��¨BAD;ILKiD«�gnrf R B(W"B V P��L@CB R �ABxP S D V f D;I�X"� V f�IQPjf�Bxn hHX S D>� ��fNK�w S PiK8´ah R �gK¨���JW S Ki�gK�W"B V
R @�D;IgP8f V IUBxn�PjfN9u5�fxP�Pjf�W V fQKih V D>WNPjD S I�W"fxn�P�W V fJI�� V f#W R nzKiD$fxn V K�� S�V w�fNK�9Yb�fgK!KiDmPjfNK�w�B V hJX"BAIU�YK ( ^!w�B &QS I
W"B V f��"fAw�W R f *�W V8S W S K8fJIgP�BAD;IYKiDz��D¡|rf V K�Ka�LKlPj{�w6fUK�W R n�K S n:w S D;IYK��jD�B T"R fgK
	���f!³ V fAh S w#w�BAI���B�PaD S I µ��
W"f V w�fxP$PjBHIgPlk�Kpn V!R B T BNKif:�L@¡nrI¨BAhxPjf:�L@�BAhAXUBxP!D;I�DmPaDCB R k��L@ S�V D¡f�IQPjf V R fQK D;IgPjf V I"Bxn�PjfgK�|"f V K ��fQK
W V8S �gnrDmPiK
KifAw T"R B T"R fNK S n�KiD;w�D R BAD V fgK�9«2�f R f�n V h�
UPj� R fgK�w S Pjf�n V K���f V fAhJXUf V hJXUf w�fxP$PjfJIQP�fJI¸W V BxPlD;�gn�f
��D<�l�j� V fAIgPjfgK�KpP V B)Pj� v D;fNKM9�+ R fgKpP�Bxn �iS n V �L@�XgnrD�W S K)KiD TLR f·��f:h V �}f V ��fQK�w S Pjf�n V K!W"f V K S INI"B R D$K��NK
�#Kln V R B
T BNK8f��L@¡nrI�h S�V WNnuK&��f
KiDmPjfQK���f T ���A�pD;I"DYW"B VFR @�D;IgPjf V IUBxn"PjfN9J4 IUf�Bxn�P V f
K S�R n�PjD S I�h S IYKiD$KpPjf�£3|"B R;S�V D$Kif V&R B
hABJW"B}h�D~Pj�#��f W V fQKih V D;WNPlD S I:B��j�aD;I�DmPiBAD V f#��fNK�³ W ViS hJX�fQKcµ"k���fgK�³6B�w�D$K&µ S n���fgK�³�h SYR;R B T�S�V B�Pjfxn V Kzµ:��f
R @�D;IgP8f V IUBxn�PjfN9Y] S Pjfxn V K���f V fAhAX�f V hAX�f«fxP V �gKifAB�n��_K S hJDCBxn"��P V B�|"BAD RCR fAIQP�BAD<ILKiD&£«��fQK V BJW�W ViS hJXUf�w�fAIgPiK
�gnrDYW"f V w�f�P$P V BJD;fAIgP7�L@ S WgPlD;w�D¶K8f V�R B!hABJWrBAhADmPj�!��f V fgKpPlDmP$n�PlD S I���fgK&W V fAw�DCf V K�fxP R B
� S�V hAf
��f�W V fgK8h V D>WNPjD S I
��fgK�K8fAh S I��YKM9

�/$�� $���8�� :=>?� 5 B�� � #!#%: �=#!8 � � : 5 � �=> $
b�fgK�B Rov"S�V DmPlX�w�fgK!�L@CD<I"��fJ�rBxPlD S I�f�P���f�h R BgK)K�fAw�fAIgP�h S IYKpPjDmP$nrfJIQP R f«h���n V PjfAhJX�I SYR;S�v D¡�gnrf��"fUK

w S Pjfxn V K���f V fAhJXUf V hAX�f¬9Y5�f R nLDz��f O!SYS�v�R fAk T BHWNPaD$Ki� ³
q/B v f V BJI ª µ«h S IYKlPaD~P$nrB £ R @C�JW S �gnrf ��f#K8B6w�D$K�f
fJI���n"| V f�nrI"f |"� V DmPjB T"R f (pV *i�x| S"R n�PlD S I PjfAhJX�I SYR;S�v D;�NnrfAk�Bxn �iS n V �L@;XgnrD!h S W"D;�Qf W"B V«R @CfAILKifAw TLR f¨��fUK
BAhxPjf�n V K&w�B � fJn V K��gn²KifAhxPjf�n V 9gb�@;X"fxn V f!fgKpP7£ R B!h S IN|�f Viv fJI�hQf!��fgK�B R<v"S�V DmPlX�w�fNK���f�W"f V PlD;I"f�IUhAf
w�¯Aw�f
KiD;kzh S w�w�f�I S nuK R f#|�f VaViS IYK�W R nuK R;S D;IUk R fNK�PjfJIQPjBxPlD>|"fNK���f���D>|rf V KiD��aDChABxPjD S I:fxP���f#��D��l�j� V fAIgPjD;BxPjD S I Kln V
hAf#K8fQhxPjfxn V PjfAhJX�I S"R;S�v D;�gnrf V fgKpPjfJIQP�D;w�W S�V PjBJIgPjfQK�9N.1BJW�W"f R;S ILK��L@$B T"S�V �«�gnrf R f
q/B v fx.1BAI ª fgKpP�D;ILKaW"D V �
��fgK�D<IU��DChQBxPjfxn V K'K8hAD;fAIgP S w��xP V D;�gnrfgK����A�aD;IYD$K&W"B V [Fn v {HI"f O B V �pDCf R � (aO ^�.'y kFEH���N=?*FW S n VcR @��J|�B R nrBxPjD S I
��fgKcWNn T"R DChAB�PaD S IYK�K8h�DCfAIgPjD;�pDC�gn�fgK�9A[�I R DCfxn:fxPzW R BAhAf��gn:I S w T�V f���f�hADmPjB�PaD S ILK&�L@>nLI�B V PlD;h R f KihADCfAIgPjD;�aDC�gnrf
��BJILK R B T D T"R D S�v�V BJW"X�D�f:�u@�Bxn�P V fgK�B V PlD;h R fNKik R B«W"f V PjD<IUfAI�hAf:� @>nrI�f«W"B v f��6f T fgKlP!���A�lD<I"DCf�£«W"B V PjD V �gn

��� E8cdI�F V Elr FX7OnaDLT;c3NaD(7sR(K�KpF�NL7�� ��!#"%$'&)(+*+*-,(R�.]FX7/�102��!#34&�(+*+*+,).\B
5 ` FA7GF�KM:&V$b+FA:8cYTGVYF�F�N I�DLKM:87GF�b8F[V@VYT97GF[V b8R�N&V/H769TiN8b+F�j b8F[V KUD(7sFPEOc\V�&]V
6 TsH3V
69R�KUoJHsT;DLcYF�I�DLN&V17sR(KMKUF�N 71&+cYF[V 7GF�I�FX:aF�Nab8R�N 7naR(cYTiRXCaHsF B8�mNUcYF\naR(NaIl6aF�&O:OD(EOc/b+F[V/I�DLN+7GF�N+E V/b+F@7:9L:aF�R(IX7;EOR(HsT 7Go4�GNaFX?�V7./D(E I�R(c1NOFP7 V ? FXC;� ?AFlCaH;DLkOV<.=& I[FX7;7GFAT;Nab8F�j+RX7GTsDLN VYFQ-R(T97gSLE8RLVYT9KUF�NL7]FlN�7GF�KM:&V]cYo�F�H>&LRJKUF�N8RJN87&q :8R�cYH;FXc3b�6 E8N@? DLcYH;b4A�B7C4DE? F\C]B
F]` R@:8H9E8:8R�c17&b+F[VdTiNL7GFXc1NORJEL7GF[V3NaF/naDLN+7O:aR V R�EHGGb+F�Hiq@b8F@HiRAIJDLN V E8H97^RP7^T;DLNMb8F@HiR :8cYF�KUT�IXcYF :8R[k+F�b+F$cYo[V1EaH 7GRX7-VXB
J�K HmVL6iR(kLT97mbLENMA7;R�Eaj b+FAcYRX:8:aF�H-O�&fI+6iF(V17mqMb8T9cYFAHsF�c-RJ7GT;DUF�NL7;cYF�H;F�NaDLK�CacYF�b8F�b8DLIXEaKUF�N+7-V/:aFlc17GT9NOFXN 7 V 7scYD(ELnao[V HGDLc\V$bah E8NaFcYF�I�6aFXcYIX6aF�FX7]HsF@NaDLK�CacYF 7^D(7GR(H&b8F@b8D+IXEOKpF�N+7 V :aF�cG7GT9NOFXN+7-VdF�j8TGV17;R�NL7]b8R�N&VdH;F V�9aV17>I�KUFLB ` 69R�E+7GcYF�T9NOb+T;I�RX7GFXE8cmF(V17gH;FPM�7GRJEOjMb8F:OcYoJI�TGVYT;DLNQOR�^c-RJ7sT;D FJN87;cYF H;FUNaDLK�CacYF b8F b8DLIPEOKUF�N 7-VA:aF�c 7^T9NaFlN 7-VA7;cYD(E nao[V�HGDLc\V�bah E8NaFUcYF�I�6aFXcYIX6OF FX7�H;FUNaDLK�CacYFp7GD(7GR[H/b8Fb8DLIPEOKUF�N+7-V]7;cYD(E naoLVdF�NMcYoX:ODLN&VYF q�H;R@SLEOF(V17GT;D[N-. B
S%0ADLT;c���T4UV0 K &8(�*+*8W�.
X]:OD(Eac]E8NaF n+EaF$:aHiE&V3I�DLKe:OH�IX7GF�b+F�IJF[V/VY9aV17>I�KpF[Vdb8F@cYF�I�DLKUKURJNObLRP7^T;DLN-&[naDLT;c��Z�[!#"%$'&�(+*8*-\�C-.
] !$DLH;H:9aD � 6+7i7;:=< >s>;cYDLH;H 9aDaB I�DLK .7& �mE8cYF�^&V17GFXc � 6 7s79:=< >i>;?@?A?�B FXEOcYF_^ V17GF�cXB I�DLKM> .Y& `AR�6aDLDba � F�R(cYIX6 c/EOT9Hsb+F�c
� 6L7;7;:g< >9>iC+EOT;H;b8FXcXB VWF�R�cYIX6]B 9+R[6aDLDaB IJDLKM>GKM>;:8cYDLKUD .=&-d@DLDLk+HsFVedE&V17GDLK � F�R(cYIX6f�mNOkLT9NaFg� 6 7;7s:g< >;>;?�?A?MB k+D8DLk+HsF B I�DLKM>GI(D8D(:+>^I(VYFX> .
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I S w TUV f�fxP���f R B6W"f V PaD;IUf�IUhAf���fNK�W"B v fNK��gnLD R B�hADmPjfAIgP (¶T BAh ª"R D;I ª K *�9r5�@�fNKpP&n"I�f�w�fNKpn V f��gnrBAIgPlD~PjBxPlD>|rf
�gnrD"fgKpPun�PlD R D$K��Af3W S n V h S IYKlP V n"D V f���fNK&w��xP V D;�gnrfNK&�gnrB R D<PjB)PlD¡|�fgK�9Ab�f�³�h S n"W���f v �JI�DCf3µ���fNK&� S IU�YB�Pjfxn V K
��f O
S�S�v�R f ��n�P&��f�W"B V |rfAI�D V £1P V BJILKaW S Kif V hAf
w S ��f S W"� V BxP S D V f!��fJWNnrD$K7nrI«h S�V WNnuKcP V {gK�KaW"�AhADC�pDC�gn�f
fxP
I S�V w�� fxP¥��D$KaW S KiBJIQP¥��f¸WNnLD$K�KiBAIQPiK¢�lD R P V fNK �A��DmP S�V DCBxnY� fAI�BAw S IgP ( WNn T"R DChABxPjD S IYK f�P¥�A��DmPjD S I
KihADCfAIgPlD;�aDC�gnrf *�|rf V K�n"I�h S�V WNnuK S n�|�f V PjkNI S I �lD R P V ��fxP v �xIU� V B R D$KpPjf�¦ R f'��f T 9

5 S IgP V BJD V fAw�fAIQP�£�n"IUf W V fAw�DC{ V f�DC���Qf V f���nrfAk R f T�V fJ|"f�P��gn(q/B v f V BHI ª�S�V D v D;I"f R ���HW S K8�_£
R @$�JW S �gnrf S n \Yf Vav nrfJD
� V D;I¥fxP«b�B VaV ��q/B v f �xPjBAD;fAIgP²�xP$nr�ND;BAIQPiK�£ R @<nLI�D>|rf V KiDmPj�(��f�\NPjBJI�� S�V ��k�fgKpP
WNn T"R DCh ��� fxP R @�fAIYK8fAw TrR f ��fNK²� S hxn"w�fAIgPiK S�V D v D<I"B�nY��WNn T"R DC�gK:W"B V KifQK·D;IN|rfAIgPjfxn V K²fgKlP:�ND�KjW S I�D TrR f
( ��.�+$,�k EH���Y�¬B}k EH���Y� T k¢EH������*�9�0�I ��D$KiW S Kif � v B R fAw�f�IQP �L@¡nrI v�V B�IU� I S w T�V f �L@CBAI"B R �rK�fUK
fx�¬Pj� V D;fxn V fgK��"�Ah V D>|rBAIgP�fxP�BJI�B R �LK�BAIgP�K S I:� S IUhxPaD S I�IUf�w�fAIgP ( b&^�, O k ="G�G�d�*M9�b�f#� S I�h�PaD S I�I�fAw�fAIgP��gn
q/B v fx.1BAI ª�S�V D v D;I"f R fQKpP/� S IUh�h S I�Ignrk"hgf��gnrD"W"f V w�DmP/BJn���Bxn�P V fQK&BAhxPjfxn V K&��f6KM@$fAI�D<ILKjWYD V f V fxP/��f��jBAD V f
��f R @$BAI�B R �rKif«��fNK T BAh ªYR D;I ª K R @>nLI���fQK3P S nuK1W V fJw�DCf V K�h V DmPj{ V fgK�W S n V�R @$BA�l�aDCh�XUB v f«��f R f�n V K R D$KlPjfgK!�"f
V �gKln R PjBxPiK�f)P R B h S ILKpPlD~P$n�PlD S I°��f R f�n VFT BgKif�� @�D;I"��fJ�u9N[�I V fJ|�B�IUhAX�fAk R B�� S w�D;I"BxPjD S I�PjfAhJX�I SYR;S�v D;�gnrf���f
O!S�S�v�R f�fNKpP R D��}f�£ R B���D;�a�aDChxn R Pj���u@��J|�B R nrf V_R f�W S DC�YK_fJ�"B}hxP¨��f R @�D;I���DChgB�Pjfxn V�V f R BxPjD S I�IUf R ��B�ILK
R @$B R;v"S�V D~PlX�w�f���f·W"f V PlD;IUf�IUhQfN9726BJIYK nrI T D RCR fxP�fHI���BxPjf��gn(="G�]�BJD�="G�GY��Kpn V�R f T"R;S�v S �l�aDChAD�f R �"f
O!S�S�v�R f �X� k S I�BJW�W V fJI����gnrf�W S n V�R @�BAI�IU�Af�="G�G�� R f�q/B v f V BHI ª B�h S I�IQn«W R nuK���f�sL�¬G«w S ��D;�aDChABxPjD S IYK !
4�I¥f�I V D;hAX�D¶K�K8fAw�fAIQP·IUBxP$n V f R;R fAw�fAIQP²h S I��lDC�YfAIQPlD�f R w«BAD$K��gnrD#W"BNK�Kif I S PjBAw#w�fAIgP:W"B V R B W V D¶K8f�f�I
h S w WNPjf���f R;S�v D;�gnrfNK­�gnrB R D~PjBxPaD>|�fUK­fAI¢BAw S IgP ( I�BxPCn V f�f)P_K8��w6B�IQPlD;�gn�f���fgK T BAh ª"R D;I ª K *8k�W"B V ��f
WNnrD�K�KiBAIgPjfQK
W V8S hA�}�gn V fgK���f �lD R P V B v fgK�fAI¨B}|rB R ( W"f V w�fJP�PjBJIQP!�L@CBMPCPj�JIgnrf V�R fNK�nuK8B v fNK����xP S n V I��QK � 4 *ik�f)P
W"B V n"I�f D;I�� V BNKpP V nrh)P$n V f PjfAhHXNI�DC�gnrf W"f V w�fxP$PjBHIgP¥�¬f P V Bx|"BAD R�R f V £ n"I"f �AhAX�f RCR f KpPjB�PlD¶KlPlD;�gn�f fxP
h S w WNn�PjBxPlD S I�I�f RCR f�X S�V K8´pI S�V w�f � ��9
Fièvre algorithmique b�fgK1B R;v"S�V D~PlX�w�fNK1��f R @�fAILKifAw TrR f���fgK�w S Pjfxn V K!K S IgP���f R B�w�¯Aw�f�w�BAI�DC{ V f�fJI:W"f V w�BAIUf�IUhQf
w S ��D;�aDC�NK�9A26f3W R nzKik"hAf V PjBJD;ILK�P$�¬WLfgK7��f�h S IQPjfJIgnzKcW"fxn"|rfJIQP�IU�AhQfgK)KiD~Pjf V nLIUf�B R<v"S�V DmPlX�w�DCf��Y�A��DC�AfN9¬5�@�fNKpP
I S PjBJw�w�fAIgP R f�hABgK1��f R @$D;I"��f}��BxPjD S I:D�w�B v f W S n V3R B}�Unrf R;R f O!SYS�v�R f6|"DCfAIgP���f WNn T"R DCf V nrI"f#BHW�W ViS hHX"f
��D<�l�j� V fAIgPjf���f�hQf R<R fNK!h S n V BJw�w�fAIgP�n�PjD R D¶K��}fUK'¦ R f�� D$KanrB R .!BAI ª2( ?)+�, O k�="G�GY� *�9Yb1@�D;I��"f}��BxPjD S I²D�w�B v f
fgKlP n"I K8fAhxPjfxn V K$P V BMPj� v D;�gnrf fgK�K8fAIgPjD;f R W S n V R f ��n�P$n V ��f R B V f}h�XUf V hAX�f �L@�D;IY� S�V w�BxPjD S I�k
W"B V PlD¡hxn R DC{ V fAw�f�IQP/��BJIYK R B'PjfJIU��BAI�hAf�BAh�P$nrf R;R f��L@>nLI"f V f}hJX�f V h�XUf vYR¡S�T B R D$K8�gf�f�P n"I�D>|�f V Kif RCR f � � 9
Complexité algorithmique objectivée ou panoptique subjectif ? 

� nrBJI���I S nuK!h S IYKln R P S IYK�n"I�f�W"B v f«��f V �QKpn R PjBxP1��f O!S�S�v�R f S n­��f6P S n¬P�Bxn¬P V f�w S Pjfxn V kcI S nuK�IUf
��D�KaW S K S IYK¨W"BgK�KiD�w�W R fAw�fAIgP��gn V �QKpn R PjBxP��L@¡nrI¥h ViS D$K8f�w�fAIgP�h S w T D<I"B�P S D V f T D;I"BAD V f�fAIgP V f���fgK�W"B v fUK
V �JW S I���BHIgP�£ R B V fA�gnr¯�Pjf#f�P��L@CBxnNP V fgK�IL@<� V �JW S IU��BAIgP�W"BgK S n²w S D;ILK (����
	���
������ *�9¬, S nuK���D�KaW S K S IYK��L@>nrI"f
|Nnrf_Kpn V�R f�w S IU��f (����
	���
������ *�� S IgP R B I�f�n�P V B R D~Pj��fgKlP�h R BAD V fAw�f�IQP�B T K�fAIgPjfN9c2�f VaV D;{ V f R B R D¶KlPjf���f h}fUK
V �gKln R PjBxPiK�Kif�� S INI"fAIQP�£ R D V f���fNK�W V D<IUhAD<W"fNK���f�h R BNK)KiDC�pD�hABxPlD S I:fxP��L@ S�Vav BJI�D�K8BxPjD S I:��f R @�D;IY� S�V w�BxPjD S I:f�P���fgK
h S INIUB�D$K�K8B�I"h}fgK!¦ R @CB��l�aDChAX"B v f R D¶K�D TLR f �L@>nrI�f R D$KpPjf���f V �gKln R PjB�PiKikufgK$P R f V �QKpn R PjBxP���f R @�DmPj� V BxPjD S I°��f
W V D;I�hAD;W"fUK
I S I_W R nzK:Kifxn R f�w�fAIgP6D<w�W R DChADmPjfgK ( h S w�w�f R fNK�W R BAILK°��f�h R BNK)K8fAw�fAIQP S n R fNK R BAI v B v fQK�� S hxnrw�fAIgPjBAD V fgK
n�PlD R D$Ki�NK���BJILK R fNK T D TLR D S PlX�{A�gnrfNK *�w�BAD$K�D;IN|rD¶KiD TrR fgK�fxP�Kpn V P S nNP6�g��I�BAw�D��gnrfQKik R f�h R BUK�KifAw�fAIgP6��f R B R D$KlPjf
V �JW S I���BHIgP6£ R B V fA�gnr¯�Pjf ��PjBJIgP�KpnuK8hAfJWNPjD T"R f��L@$�J| S"R nuf V fHI D;IgPjf V BAhxPjD S I�B}|�fAh R f I S w T�V f�fxP R f²Pl�¬W"f���f
V fA�gnr¯�PjfgK�BAD;IYKiDz�gn/@�fAI«D;IgPjf V BAhxPjD S I°BJ|"fAh R f V fAI�� S�V h}f�w�fJIQP (aS n R @$fA�p�jBAhAfAw�fAIgP3*���fQK R DCfAIYK�W S D<IQPjBJIgPc|rf V K R fUK
W"B v fgK/W V �gKifAIQPj�AfgK&��BJILK R B3W"B v f���f V �gKpn R PjBxP ( [F.1-���k�=UG�GNs?*�9

b�@CBxn�P V f v�V BJI���f ³ I S n�|�fgB�n�Pj�3µ �gnz@CBJW�W S�V PjfJIQP R fNK w S Pjfxn V K ��f V fAhJX�f V hAX�f Bxn w S ��f �"f

5�� 6+7i7;:3< >;>;7sTiN89 EOcYH B I�DLKM>�9OVW?AS��8k515 6+7i7;:3< >;>Gk8DLDLk8H;F\CaH DLk&B CaH;DLkaV1:&D(7YB I�DLKM>>(�*+*�\ >>*�,J>GTiN 7scYDLbLEaIX7GT;DLN Gs7^D+G k8DLD+k8H;F�G1VYF�R(cYIX6HGGS E8R[H9Ti7:9fB 6+7sKpH5 _�H;FNMUV1:OR(KUb+F�j8T9N8k4O NOD(7;R[KMKUFJNL7Y&dE8N cYoXQ1o�cYF�NaI�F�KUFXN+7@Q-c-RJEOb E8H;FXEOj naTGVWR[N 7 q 7scYDLKM:aFlcMH769TiN8b+F�j8RJ7sT;DLN :8R�cMH;F[VMKUD(7GFXEac\Vk8c��(I�F�q@b8F Q-RJEOj�KUD(7-V�G I�H;o[VXB51�43@N :8R�cYH;F R[IP7sEaF�H;H;F�KUFXN+7�b8FPM�I�H;D(Eab I�DLKM:+E87GTiNak4O :aD(EOc�b+o[VYT;kLNaFXc�H;F cYF�I�D(EOc\Veq b8F[VMT9N+Q-c-RLV17;c1EOIX7;E8cYF[V�T9N8Q1DLcYKURX7GT;SLEOF(VH;R�cYk8FJKUFXN87&bLTGV17;cYT C+EOo�F[VPB515 IXQ=H;R�VWF�I�DLNab8F :OR�c 7GT;F$b8F@I�FX7gRJcG7GT;I�H;FLB
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hAD V hxn R BxPjD S IUk��L@ S�Vav BJI�D$KiBxPjD S I fxP­�L@CBAhAhA{gK­X�B T DmP$nrf R BJn�� h S I�IUB�D$K�K8B�IUhAfNK�fgKlP R @CBgK�Kpn � fxPjD�K�KifAw�fAIgP­£���fgK
R;S�v DC�gnrfgK&w�B V hAXUB�IU��fNK&��BJILK R fNKi�gnrf R�R fgK R B3WNn T"R DChADmPj�'[1\"-��gn�h S IAPjfJIgn � � 9
�/$�� $�� :=" � � "65 >���� ��� ��:=" :N� � � # � 5	� ��:�" : � � � ��:=" � � "65 >
� ���b�B·h}B V BAhxPj� V D$KpPjD;�gnrf�W V D;I�hAD;W"B R f·��f R B P S D R f·w S I���DCB R f·Ir@$fgKpP!W"BQK
PjBJIQP!�gnz@Cf R;R f·B�W"f V w�D$K��"f
V fJIU� V f·��D$KaW S I�D TrR fNK���fNK�w�D R�R DCB V �YK��u@�D;I�� S�V w�BxPjD S I"Kik�w�BAD$K«Kpn V P S n¬P��gnz@�f R;R f·B�B�w�fAI��²�YfgK�w�D RCR D S ILK
�L@>n�PlD R D$K�BxPjfxn V K�£
�lBAD V f ��f R B V fAhAX�f V h�XUf �L@�D;I"� S�V w�BxPjD S I:fxP&��f R B V fAhAXUf V hAX�f ��f�� S hxnrw�fAIgPiK&n"I�f�P 0 hHX"f
�gn S PlD;��DCf�I�IUfN9Y26B�ILK1hAfxP$Pjf
P 0 hHX�fAk R fgK�w S Pjfxn V K1��f V f}h�XUf V hAX�f«fAI v �AI�� V B R fxP O
S"S�v�R f�fAI�WrB V PlD¡hxn R DCf V k
K S IgP v �HI�� V B R fAw�fAIgP R fNK�K8fxn R K�D;IgPjf V w��A��DCBAD V fNK�fAIgP V f R @$fJ��W V fgK)KiD S I_�u@¡nrI T fgK S D;I_fxP�K8B�W"B V PlDCf R;R f S n
P S PjB R f
KiBxPjD�Ki�jBAhxPjD S IL9

[�I�y V BAI�hQfAk R f�w S Pjf�n V�O�S�S�v�R f V fJW V �gK8fAIgPjf�£ R nrD KifJn R W V {gK��"f �Y��
 ��f R @�f�I"KifAw TLR f��"fUK
V fAhHX�f V hAXUfUK�fA�a�jfAhxP$nr�AfQK � ��9c5�fxPCPjf W VjS W S�V PlD S I�W S n V R fgK [cPjBxPiKi´$4 I�D�K8k T D�fAI¨�gn�f W R nuK��lB�D TrR f ( �¬G�
 * � 	ik
w�B V �gnrf�hAfHW"f�IU��BAIgPun"I�f�h R BAD V f�� S w�D;I"BxPjD S I6�gn«w S Pjfxn V k"�gn"DLKif�w�fgKpn V f�B�n�PjBJIgP/£ R @�B�nLI"f���fgK/W"B V PiK&��f
w�B V hAX����gn/@�D R3V fHW V �gK�fAIgPjfAk��gnz@�£�K S I�BA� S WgPlD S I v �AI�� V B R D$Ki�Af}k3BJ|"fAh·W"B V fJ�"fAw�W R f R f�W"BNK�KiB v f���B�ILK
R @<nuKiB v f ��f R @Cf}�UW V fNK)KiD S I ³ O!SYS�v�R f V �gnrf R �gnrf hAX S Kif S n �gnrf R �gnc@>nLI�µ �gnLD �"�gKiD v I"f
w��xP S IN��w�DC�gnrfAw�fAIgP R @�fAILKifAw TrR f��gn�W VjS h}fgK)KlnuK&��f V fAhJXUf V hAX�f
Kln V +aIgPjf V I�fxP�9

b�f Kif V |"DChAf S �l�lf V PcW"B VFR fNK�w S Pjf�n V K���f V f}hJX�f V h�XUf
fQKpP�n"I«K8f V |"D�h}f v�V B�P$nLDmP�9Q]�BAD�K R f!h S�� P&�gnz@�D R
V fJW V �gKifJIQPjf�fgKlP�w�BAD;IgPjfAIUB�IQP�h S IYKiDC��� V B T"R fAkcBxnuK�KiD T DCfAI�fAI Pjf V w�fQK!��f V f}h�XUf V hAX�f«f�P����x|"f R;S W�Wrf�w�fAIgP
�gnz@Cf�I:Pjf V w�fNK!�L@�D;I"� V BgKpP V nrh�P$n V fgKM9�b�fQK
w S Pjfxn V K!�ND�KaW S KifAIQP�B�n �iS n V �L@�XgnrD&� @>nrI w S ��{ R f«�Ah S I S w�DC�gn�f
BxnuK�KiD V fAIQPjB T"R f_�gnc@CfA�p�aDChQBAhAf}k R @�BA�a�aDChAX�B v f_�Yf T BAI���f}B}n�� fxP°��f T B�I�I�DC{ V fgK«WNn T"R DChADmPjBAD V fUK²Kpn V:R f�n V K
W"B v fgK��L@CBQhAhxnrfAD R K�@$��PjBJIgP V BJW�D;��fAw�fAIgP V �x|�� R ��D<ILKlnL�l�aD$KMBJIgP�9�b�@�B VjV D>|��Af���f R B WNn T"R DChADmPj� K S nuK�� S�V w�f���f
R DCfAIYK�KjW S I"K S�V DCKi�NK«W"f V w�DmP°Bxn"��w S Pjfxn V K:��f_��� v B v f V ��fQK T �AI��A�aDChAfNK:£ R B®XUBxn�Pjfxn V ��fgK°W"B V PiK ��f
w�B V hAX��«�gnz@CD R K S hAhxn"W"fAIgP � � 9�b�fxn V w S ��{ R f .�P S nNP'Bxn�w S D;ILK�W S n V ��fgK K S hHD;�xPj�gK!��BHILK R fUK8�gnrf R�R fgK R B
³ V f}h�XUf V hAX�f3µ°fgKpP R f!h-��n V ��f
w��xPjD;f V � � ´FfgKlP&� S I�h h}f R nrDu�u@¡nrI�f V � v DCf�WNn T"R DCh�D~PjB�D V f!�gnrD���D;�a�$nuKif ��BAILK
n"I�W"B�IUf R ��f�w��}��DCBNK«��f�W R n�K°fAI W R nuK R B Vav f ( ��f T(T DCfAI K �"V w�B�D$K°� v B R f�w�fAIgP6W R nzK V �AhAfAw�w�fAIgP
Pj� R �J|"D$KiD S I6fxP V BA�ND S *�9Ab�B
KpP V nrh)P$n V f���f R @ S �l� V f�fgKpP/BgK�Kif & KiD;w�W R f�¦ND R fgKlPzW S K�KaD T"R f�� @CBAhAX�fxPjf V ��fgK&w S PiK8´
h R �NK�W S n V n"I«BA�l�aDChAX"B v f fAI�W V fAw�D�{ V f
W"B v f �"f V �QKpn R PiB�PiKik S n T D;fAI:�L@�BA�a�jD�hAXUf V Kpn V K S I·KiDmPjfAk R fgK R DCf�ILK
KaW S IYK S�V D¶K8�NK�h S IgPjfx�¬P$nrf R K�fAIN| S ���NK�W"B V�R f·w S Pjfxn V �AnLD�| S nuK V fx|"f V K�f·B R;S�V K
nrI�W S n V hAfJIQPjB v f�W S n V
hJXUBA�gnuf�h R DCh (aS �p� V fNK O!S"S�v�R f3^!�g� S�V �YK&fxPu^!�YK8fAILKif *�9

b�f�w�B V hAXU���gn�³«\"fAB V hHX#µ h S w�w�f R @$BJW�W"f R;R f R fgK°BAw�� V DChABAD;ILK°fUKlP�BAD;IYKiD S n�P V B v fxnuK8f�w6f�IQP
� S w#D;I"��W"B V�O
S"S�v�R fAkLBx|rfAh}k�P V {gK R;S D;I���f VaV DC{ V f R nLD � BAX S"S ! fxP�]­DCh ViS K S ��PjkLfJI y V BJI"h}f
h S w#w�f S n�P V fA´
BxP R BAIQPaD;�gnrf¬97b�B�P V {gK V �}hAfJIgPjf·W ViS W S KaD~PaD S I���f V BAhAX�B�P�BA� V fgK)K8�Af�£��6B�X SYS ! W"B V ]�D¡h ViS K S ��P ( 5F.10�\
="G�GY� *&B3�lD<I"B R fAw�f�IQP/�MPj� V f � fxPj�AfAk R @ S hAhABQKiD S I W S n VcO�S�S�v�R f��L@CBUK�K�f S D V k ����� ����� kYfHI�h S�V f�n"I�W"fxn�W R n�K�K�B
W S KaDmPjD S I�fAI�h S IgP V B}hxPjBJIgP7Bx|"f}h ��BJX S"SA! n"I#W"B V PjfJI�B V D¡BxP&�gnrD R nrDLW"f V w�fxP$P V B
��f�W R BAhAf V ��fgK&WNn T"R DChADmPj�NK�£
h-
gPj����fgK V fAhJXUf V hJXUfUK&w�fAIU�gfQKcW"B V&R fgK&D;IgPjf V I"B�n�PjfgK�Kpn VzR f�w S Pjfxn V ��f V fAhJXUf V hJX"f���f ��BJX S"SA!
�/$�� $�� " � ����� � >?# � 5���� � # � >��?�X� � # � � ��# � >��?� � � ��� ��" � ��:="��(�=# � :="�� � #@ > �75 ��� � � #%$\"D R B3WNn T"R DChADmPj��fNKpP R B�h R ���gn°w S ��{ R f!�Ah S I S w�DC�gnrf���fNKFw S Pjfxn V Kik R f
h S�VaV � R BxP/fgKlPc��f V �xnuK)KiD V £
Bxn v w�fAIgPjf V Bxn·w�BJ�"D�w nrw R f
P V BJ�lDCh°Kln V�R fJn V K�KiD~PjfgK S n²h}fxnY� �Yf R fxn V K�K8f V |"DChAfNK�9N2«@ S�� nLIUf°KlP V BxPj� v D¡f
��f���D¡|�f V KiDC�aDChABxPjD S I6��fUK8��D~PiK'K8f V |"DChQfgK�fxP R f1|"D V B v f3|"f V Kcn"I�f S �l� V f!��f'Pp�¬W"f�³ W S�V PjBJD R µ W S n VcS WgPlD;w�D¶K�f V

51F MQUAbaV$R�cYF�I�DLN+7GFlN+7HO VYF�H;DLN HiR�Q-DLcYKeEOH;F�b 6:3AKMT;b! �DLcYb+F[V17;R�NaT &fF�N IX6aR�c-k+F�b+F[V/:acYDLk8c1R[KMKUF(V$b 6iRJQGQ-T;H;T;R�7;TsDLN :+E CaH;T;I�T 7GR�T9cYFI�6aF�Z4d@DLDLk+HsFV� 6+7;7i:3< >9>iCaR�7;7GF�HiH;F�KpF�b8T;RLB I�DLKM>GR�cYIX6aT naF(V1>>*+*#"%$'&��aB :86+: .51J � D(EOcYI�FM< K ")(gR(IX7-V 6L7;79:=< >i>iCaH;DLkOVPB Z(bLNOFP7-B IJDLKM> K "*(gR[IP7 V >
 51S 6+7i7;:3< >;>-VYF�R�cYIX6aF�N+k8TiNaFX?ARJ7^IJ6&B IJDLKM>-VY6aD(?,+]R[k+FLB 6 7^KMH.- :aR[k+F%/10)W8(�,2030 W51Xm:aD(EOc$H;F �+I�KUF 7GcYTiKUF[V 7scYFf(+*+*2& H;F[V cYo[V EOH 7GRX7-V Q-T;NaR�NaI�T;Flc\V b8FQd@D8D+k8H;F�oX7GR(T;F�NL7mb+F ��&Z\30MKpTsH9H;TiR�cYbaV$b+F54pb8F�cYF naF�N+E V�&]VYDLT97EONaF RJEOkLKpF�NL7GRX7GT;DLN b8F ,6"87 :8R�c c1R�:+:ODLc 7�q (�*+*8W FX79" �27 :8R�c c1RJ:8:ODLc 7�R�E:0)I�KUF 7;cYTiKUF[V 7scYFLB � � D(EOcYIJF�<6L7;7;:g< >;>s?@?A?MB k8D+DLk8H;FLB I�DLKM>GT;NL7GH >GF�N >s:8cYF(V\V1>;:8cYF[V VYcYF�H9>;cYF\naF�N+EOF[V<;OS#"�*�\+B 6+7;KUH .51] I�F�SLEOT]F[V 7=H;FAI�RLVd:&D(EOc#d@D8DLk+H;FAFX7�`�R(6aDLD�aab+R[N&VdEaNOFAKpDLTiNabLcYFAKUF[V EOcYF�&+KUR�TGVd:aR V :OD(EOc
= T;IXcYD8VYDLQ 7=S EOT]cYF[V17GFAb�69RXCaDLcYbEON�Q-RXCacYT;S(EOR�N 7gb8F HsDLk+T;I�T;F�HGVXB
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��Bx|�B�IQPjB v f R B V fAIQPjB T D R DmPj��WNn T"R D�hADmPjBAD V f���f«hAf#WNn T"R DCh�³�hABHWNPaD;��µr9u- S nNPjf R B R;S�v DC�gnrf���f��"�JW R¡S DCf�w�fAIgP
��fgK�Kif V |"DChAfNK²���Ah V DmPiK²hADC´a��fgK�K S nuK²h S�VaV fgKjW S I���£­n"I¥Kifxn R h V f}� S ¦3w�BAD;IgPjfAI�D V·R f_W R nzK R;S I v PjfAw W K
W S K)KiD T"R f R @$D<IQPjf V I"Bxn�Pjf���BJILK R B WL� V D>W"X�� V DCf��"fgK
K8f V |"DChgfQK�BUK�K S hAD;�NK S n²W S K�Ki�A���QK3W"B V�R f#w S Pjfxn V 9"^3nr´
��f R £�� S I�h���f R B�³ V fAhJXUf V hAX�f3WNn V f3µUk R fNK&w S Pjfxn V KcW VaS W S KifJIQP/Bxn �iS n V �L@<XQnLD/¦

• 
��f«³�h S w#w nrI�DC�gnrf V µ W"B V R @CfAIN| S D���f�h S n VaV D;f R K8k R f:h R B}|�B V ��B v f:fxP���fgK � S I�hxPjD S I�I�B R D~Pj�gK���f
w�fNK)KiB v f V D�f�D;ILKpPjBJIQPjBJI��}f

• 
��f«³�KH@ S�V DCfAIgPjf V µ¨fxP���f ³ v � S ´ R;S hAB R D$Kif V µ��L@$Bxn�P V fQK#K8f V |"DChAfNK v�V 0 hAf:I S PjBJw�w�fAIQP!£ O
S�S�v�R f
[�B V PlX 4 � ¦

• 
��f�³�hJX�f V hAX�f V µ�k�I S I�W"BgK�KiD�w�W R fAw�fAIgP&Kpn V&R fxn V W"B v f3��f T kYw�BAD¶K�� v B R fAw�f�IQPzW"B VFR f T DCB�D$K��"f
R B'Pj� R �JW"X S I�D�f�w S�T D R fAkYh}fxP$Pjf���f V I�D;{ V f�h S IYKpPjDmP$nrBJIQPun"I K8fAhxPjfxn V KlP V B)Pj� v D;�gnrf3W S n VcR @CfJ��W"BAILKiD S I
fxP R B�w S I��xPjD�K�BxPlD S I���f R @�fAILKifAw TrR f���fQK�Kif V |"DChAfNK&�gnz@�D R KcW ViS W S KifJIQP

• 
³��L@ S�Vjv BJI�D$Kif V µ�kz��f#³�KH@ S�Vjv BJI�D$Kif V µ²fxP�³��L@�D;I"��fJ�"f V µ:¦ R B W R n"W"B V P���fgK
K8f V |"DChAfgK�W ViS W S K8fJIgP
��fgK!� S I�hxPjD S I�I�B R DmPj�NK!��f«h R BgK�K8f�w�fAIgP�W"B V � S K)KiD¡f V K!fxP!K S nuK8´a� S K�KaDCf V K8kF�L@CD<I"��fJ��BxPaD S I�£ R @$BAD;�"f
��f�w S PiK8´ah R �NK S n°��f'PjB v K�9Aq S n VcR @Cf�ILK8fAw TrR f���fNK&� S h�n"w�fAIQPiKik"��fgK V fgK�K S n V hAfgK8kY��fgK/W ViS �gnrDmPiK8k
I S w TUV f���f�� S IUhxPlD S I�I"B R DmP8�gK&��f�h R BNK�K�f�w�fAIgP&K S IgPzW VjS W S K8�AfgKM9

• 
26f�³ W"B V PjB v f V µ®P S n¬P P$�¬W"f_��f_� S hxnrw�fAIgP°Bx|�fAh n"I"f R D$KlPjf_��f_h S IQPjBAh)PiK:hJX S D$KiD$K S n Bx|�fQh
R @$fAIYK8f�w TrR f#�"fgK�n�PjD R D$KiBxPjf�n V K���fgKi��DmP�K�Kif V |"DChAfNK�¦ R f WLBNK�KiB v f�£�nrI�f S �l� V f���f T n V fABxn�PlD;�gn�f�f�I
R D v I�fa4 � ��n�P R B W"B V PlD;f R B W R nuK |"D$KiD TrR f �L@¡nrI"f ��� V D¡|�f B�I�I S IUhA�Af ��fNK¤h S IgPlD;I�fAIgPiK
� S hxn"w�fAIgPjBAD V fNK�4X4

• 
26f3³�h V �Af V µ���fgK T"R;S�v Kik"��fgK�KiDmPjfgKz��f T kY��fQK&B R¡T nrw«KcW�X S P S k"f)Pjh��

• 
³��L@�XU� T f Vav f V µ���fQK&h S IgPjfJIQnuK�|"DC��� S K8kYD;h S I S�v�V BJX�DC�gnrfNK��

• 
³��L@CBAI"B R �rK�f V µ R fQK�KpPjBxPlDCKpPjD;�gnrfNK&fxP R;S�v K&��f�h S IYKpn R PjBxPlD S I���f'| S P V f�KiDmPjf+4 �
5 V �Af V k�XU� T f Vav f V k V fAhJX�f V hAX�f V k"D<IU��fJ�rf V k"h R BgK�Kif V k�KM@ S�V D�fHIgPjf V k R;S hAB R D¶K�f V k�W"B V PjB v f V k"BJIUB R �rKif V �

5�fxP�Pjf R D¶KlPjf��L@CBQhxPlD S ILK V fHW S K8f Kpn V n"I�f R D¶KlPjf P S n¬P�BxnuK�KiD:h S IYK��A�gnrfAIgPjf ( fxP²I S I�´af��"X�BxnzKpPjD>|"f *­��f
Kif V |"DChgfQK K S DmP�h V �A�gK¥K S DmP V BAhHX�fxPj�gK�W"B V�R fNK�w S Pjf)n V K�¦�y R DCh ª . f�P(2�f R 9~DCh�D S 9 nuK BJW�W"B V PlD;fAI�IUf�IQP
���gK S�V w6B�D$K:£�� BAX SYSA! k � S n"-�n T f�f�P � R;S�v�v f V K S IgP R B�W ViS W V D;�xPj�¨��f O!SYS�v�R fAk3W S n V IUf�hADmPjf V �gnrf
�gnrf R �gnrfNKi´¶n"ILK7��fgK�KiDmPjfgK7f�w TrR ��w�BxPjD;�gnrfgK7�gn#�6f T =u9~GL9

26BJILK¨hAfxP��Ah S Ka�"KpPj{Aw�fAk R fgK·nzKiB v f V K�W"fxn"|"fAIgP�¯xP V f V BJW"D;��fAw�fAIQP����gK S�V D;fAIgPj�gK S n¢IUf(W"BUK
W V fJIU� V f«h S IYK8h�DCfAI�hQf«��fgK1³#�lD R DCBxPaD S ILKcµ�f�IQP V f«hAfgK��ND<�j�a� V f�IQPiK Kif V |"DChAfNK�9L4 IUf�KiDmP$nrBxPjD S I��gnLD�K8BxPaD$Ki�jBADmP
W R fAD<I"fAw�fAIgP R fNK�w S Pjfxn V K�¦'W R nuK R f�n V �Ah S Ka�LKpPj{Aw�f(K�f V B R B Vjv fAk
w S D;ILK R fNK�D;IQPjf V I"Bxn�PjfgK Bxn ViS IgP R B
W S K)KiD T D R DmP8����f·K�@CfAI¨� R¡S D v IUf V S n��L@CfJI_K S�V PlD V kFW R nuK R B IUBJ|"D v B�PaD S I_Kif��jf V B:fJI_K S I_K�fAD<IUk�fxP1W R n�K R f
w S ��{ R f¨�Ah S I S w�DC�gnrf�hAX S D$KiD . h�@�fNKlP�£���D V f R B�WNn T"R D�hADmPj��³�fAI��Qh�XUBAI v f�µ���f R B v�V B�P$n"DmPj� .�Kif V B
V fJIQPjB T"R fN9

�/$�� $�� " � : 5 � ��> $ ��� #!> � �%B � >m�%B � # $5�fxPCPjf�h S I���nuKiD S I(��fgK�W V BxPjD;�gnrfgK:KH@CB �8S n�Pjf¨£�n"I�f¨��D>|rf V KiDmPj����� � £¨B�IUhAD�fAI�IUf���fgK«w S ��fgK°�"f
V fA�gnr¯�PjB v f�fJI_|"D v nrfxn V Kln V«R f��6f T 9 ( ��.1032�k3="G�GN=?*��xPjB T"R DmP�n"I�f�PjB�� S I S w�DCf���fgK V fAhAXUf V hAX�fNK°f�I
� S IUhxPaD S I��gn�³�� ����� �������
	�	 �
��	����������#�
� 	���� � µUkY��D�KpPjD;I v nrBJIgP/BAD;IYKiD P ViS D�K&h R BgK�KifQK�¦

´
 
��fgK V fAhJX�f V hAX�fNKcI"BJ|"D v BxPlD S I�I"f R;R fNK�|"D$K�BAIgP/£ V f)P VjS n�|�f V n"I�f3W"B v f3W"B V PlD;hxn R DC{ V f}k

´
 
��fgK V fAhJX�f V hAX�fNK&D<I�� S�V w�BxPlD S I�I"f R;R fNK&�gnrDYIU�AhAfNK)KiDmPjfAIQP R B!h S IYKpn R PjBxPlD S I���f3W R nuKiDCfxn V KcW"B v fQK

´
 
��fgK V fAhJX"f V hHX"fgK�P V BJI"KiBAh�PaD S I�I�f RCR fNK&fAI��lD;I"kY�gnrDYw�BAI�D;�afNKaPjfJIQPun"I����gKiD V �L@CBAhAh S w W R D V n"I"f�BAhxPlD S I
h S w�w�f'nrI�BAhAXUBxP/fJI R D v I�fN9

_�� 6+7i7;:3< >;>GF�R�c 7s6]B k8DLDLk+HsF B I(DLK_Y5 3@QGQ-T;I[F ` T n&F :OD(Eac#= T;I�cYD8VWD(QG7/� 6+7i7;:=< >s>;?@?A?�B DLQ1Q-T;I[FJHsT naFLB I[DLKe> .3FP7 d@D+DLk8H;F2T�DLI V�� 6L7;7;:g< >9>Gb8DLI[VPB k8D+DLk8H;FLB I�DLKM> ._1_ naDLTscdH;F/:ODLT9N87H(fB "JB_���� F�cGnaT;I�FVd@DLDLk8H;F UANaR(H 9L7GT;I[V@< 6L7;7;:g< >9>;?A?A?�B k8D8DLk+H;FLB I�DLKe>^RJNOR(H 9L7GT;I[V
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^3n­w S w�fAIgP1��f R @C�xP$nr��f ( ="G�GN=?* R B V �JW"B V PlDmPjD S I�f�IQP V f«hAfgK V fA�gnr¯xPjfgK�fgKpP V fgKjW"fAhxPjD>|"fAw�f�IQP1��f
�¬G�
�k�="G�
 f)P d�G�
_9 b�f¢W"BJI S�V BAw�B BAhxP$nrf R �YfQK S nNPlD R Kik¨h S I � n v nr� £ R @$fJ��W R;S KiD S I ��fNK KiD~PjfUK
KaW"�}h�D;�aDC�gnrfAw�fAIgP�w�B V hAX�BAI��YK�fxP���fgK!h S w W"B V B�Pjfxn V K1��f#W V D>�"kcBAD;ILK)D&�gn/@�£ R B R f}|��Af�W ViS�v�V fgK�KiD¡|�f .¨fgI
Pjf V w6f��L@�XUB T D~P$nr��fUK°��f�h S I"K S w�w�BxPjD S I .���fgK V �xPlD¡hAfAI�hAfNK°£ R @CBAhAX�B�P«Kpn V +aIgPjf V I�fxPjk�W"f V w�fxP$PjfHIgP���f
W"fJILK8f V �gnrf R B���f V I�DC{ V f�hAB�Pj� v"S�V D;f�� S D~PcB�n �iS n V �L@�XgnrD"BJ| S D V h S I¬Ignrf'nrI�f�h ViS D$K)K8B�I"h}f
KiD v I�D;�aDChABxPjD>|"fN9

5�fxPCPjf
W V fJw�DC{ V f#K8� V DCBxPaD S I°� S DmP�¯)P V f BJ�l�aD;I"�Af
W"B V�R B!W V DlKif fAI°h S w WNPjf ��f R @CBNKaW"fAh�P���f
W R nuK�fgI
W R nuK�h S w#w nrI�Bxn�PjBAD V f ��f hAf V PjBJD;ILK3KiDmPjfgK���f V fAhAXUf V hAX�fQku�gn"D�Kif�K�f V |"fAIQP���f R B#K S w�w�f ��fgK�fJ��W"f V PlD$K8fUK
D;I"��D>|rDC�gnrf RCR fgK¨fxP�� S n ��f R @CB�IUB R �LK�f ��fUK�BAhxPjfgK�� @CBAhAX"BxP:D;I���D>|LDC�gnrf R K�W S n V B R DCw�fAIQPjf V fJI"KpnrDmPjf���fUK
Ka�LKlPj{Aw�fNK«��f V fAh S w�w�BAIU��BxPaD S I � S IQP R @�BAw�W R DmP$nr��f�WLfxn�P S KihJD R�R f V fAIgP V f R f¨hAf V h R f W R nzK S n�w S D<ILK
R B Vav f���f3W"BAD V K7fxP�� S n���fgK&BAw�D$K&fxP/hAf R nLD T fABxnrh S n"W�W R n�K R B Vjv f���f R @Cf�I"K�fAw T"R f���f R B�h S w�w nrI�Bxn�Pj����fgK
n�PlD R D$KiB�Pjfxn V K&��f R @ S n�PlD R 9

5�fgK V fAhAX"f V hJX"fgK�fxP!K8fgK�BAhxPjD S I"K�KH@�D;ILKih V D>|rfAIgP1Bxn �iS n V �L@�XgnrD���BAILK3nrI¨�Ah S Ka�LKlPj{�w6f#P V {gK R B Vav f
�gnrDYw�¯ R f�D<I"��D$KpPjD;I�hxPjfAw�fAIgP R fgK�nrI�D>|rf V K&D;I�� S�V w�BxPlD S I�I"f R KcWNn T"R DChgKik�W V D¡|��gK&fxPzD;IgPjD;w�fUKM9

� � ��� � ��� � ��� � �����
	
�-� � �
	 � ��� � ��� � � 	 
 � � ���	� 	
� �9� ��� �)� �
� � � ����� � � � ����� �

b�f3��f T BQhxP$nrf R K8f hAB V BAhxPj� V D$K8f�W"B V nrI�f
w�D¡�rDmPj�!fxP�n"I"f!W"f V w��AB T D R DmPj�
��f�W R nzK�fAI#W R nuK v�V BAI��"f
��f KifgK�h S IQPjfJIgnzKik�W�X"��I S w�{AI�f �gnrf I S nuK�BJI"B R �LK�f ViS I"K�h S w#w�f nrI"f ��� V D>|�f �"fgK�h S IgPjD;I�fAIgPiK
� S hxn"w�fAIgPjBAD V fNKM9�b�fgK V �NKpn R PjBxPiK:��f_hAf�P$Pjf_��� V D>|"f K S INP P S n¬P°£ R B®� S D¶K�K8f�ILKiD T"R fNK:��BAILK R fNK�nuK8B v fUK
h S INIUfgh�Pj�gK¨�gnLD�|"DCfAI�I�fAIQP�KH@<� v�V f��l�jf V fxP���BJI"K R B w�BAI�D�{ V f�� S IQP R fgK_B}hxPjfxn V K¨��f R B V fAhAX�f V hAX"f
�L@�D;I�� S�V w�BxPjD S I W ViS W S KifHIgP Bxn �iS n V �L@<XQnLD �"fgK � S I"hxPlD S I�IUB R DmPj�gK¤��f V fAhAX�f V hAXUf ³!nLI�D>|rf V K8f R�R f�µ
���gKiD v I�BAIgP R B�hQBJW"BAhADmPj�3W S n VFR @>n�PlD R D$K�BxPjfxn V ��f�hJXUf V hAX"f V KiD;w n R PjBAI"�Aw�fAIgP/��BJIYK R fgK&��D��a�j� V fAIgPiK&D;I���fJ� ( fxP
R fNK&��D;�l�a� V fAIgPjfgK T BNKifNK&��f�� S INI��}fUK;*cW VaS W S Ki�QKcW"B VcR fNKcw S Pjfxn V K7��f V fAhJXUf V hJXUfN9

�7$?� $ � ��>?� � � � � # � :="65��3" � "65 # � : � � � � "65 �4� > � #
Première période b�B V fJW V �QKifAIgPjBxPlD S I��gnrf_I S nuK·B�| S ILK·�gn���f T fQKpP:h S IU��DmPjD S I�I��Af_W"B V·R fUK:W S K)KiD T D R DmPj�gK²�"f
I�BJ|"D v BxPjD S I�f�P&�L@CBAhAhA{NK��gnrf�W V8S W S K8fJIgP R fQK�w S Pjfxn V K���f V fAhJXUf V hAX�fN9Q2�f K�B
I�BAD$K�KiBAIUhAf ( �'[&.�,�k&EH�Y�¬��*
� nuKi�gn/@�£ R B!�pD;I«��fNK�BAI�I��AfQK
EH����G R f3��f T h S w�w�f!h S IQPlD;I"f�IQP&� S hxn"w�fAIgPjBAD V f6K8f
h S I�� S IU��BJ|"fAh R f3�6f T
WNn T"R DCh ( ³6� S�V�R �­��DC��f�� f T µ+*ik�D<IU�YfJ����W"B V�R fNK�w S Pjfxn V K�9c^ KifgK6h-
NPj�gK
n"I���f T ³�W ViS � S I�� µ(K8f
h S IYKlPlDmP$nrf ( ��[F. O k#="G�G�E-*�¦ R fgK¨W"B v fNK_K S IgP v ��IU� V �AfQK¨�U�UI"B�w�DC�gnrf�w�fAIgP�£(W"B V PjD V ��fgK V fA�gnr¯�PjfUK
���JW S Ki�AfQK�W"B V�R fNK n�PjD R D$K�BxPjf�n V KX4 � 97b�fgK�w S Pjfxn V K���f V fAhJXUf V hAX�f·W"fAD;I"fAIgP6f�IUh S�V f ( W S n V ��fgK V BJD$K S IYK
PjfAhJX¬I�DC�gnrfUK;*(£¥D<IU��fJ�"f V hAfgK h S IgPjfJIQn�K8k � nuKpPjD;�pDCBAIgP R @Cf}�UW V fgK�KiD S I � @>nrI ³!��f T D;IN|rD$KiD TrR f3µ34 � 9#[�I
W"B V B R;R { R f}k R @��QhAX�BAI v f·��f�h S n VjV D;f V K6� R fQhxP VjS I�D;�gnrfNK�fxP R fNK�� S hxnrw�fAIgPiK�KlP S h ª �gK�Kln V#R fUK S�V �ND<IUBxPjfxn V K
W"f V K S I¬I�f R K �AhAX�BHW�WLfAIgP £ R @CD<IU�YfJ��BxPaD S I ��fgK¸w S Pjfxn V KM9 b�B R D v I�f�� ViS IgPjD;{ V f¤��fNK¸h S IgPjD;I�fAIgPiK
� S hxn"w�fAIgPjBAD V fNK�|"D$KiD TrR fNK�fxP�D;IN|"D$KiD TrR fNK�PaD;fAIQP�� S I�h�£ R @�D;w�W S K�KiD T D R DmPj��� @CBAhAhQ�A��f V £�hAf V PjBAD<ILK�Pl�¬W"fgK1��f
h S IgPjfJIQnuKcW S n V�R fNK&D;I���fJ�rf V 9A4 IUf�� V8S IQPlD;{ V f�Bxn �iS n V �L@�XNnrD"B T"S�R DCfN9

Deuxième période � f T WNn T"R DChAk ��f T W ViS � S I���k�h S�VaV fgKjW S IU��BJI�hAfNK¨� R fQhxP VaS I�D;�gnrfgK¨W"f V K S I�IUf R�R fNK�w�BAD$K_BxnuKHK�D
�aDChAX�DCf V K�fxP6� S h�n"w�fAIgPiK«KpP S h ª �gK«Kpn V I S K S�V �ND;I�BxPjfxn V K�W"f V K S I�I�f R K�K S IQP����gK S�V w�BAD¶K V �xnLI�D$K°fAI�n"I"f
w�¯Aw�f�KjWYXU{ V f �u@�D;I"��fJ�"B T D R DmPj� ( [F.1-���kL="G�GY� T *�9Nb�B V BAD$K S I:¦ R f6W"BQK�KiB v f�³�fJI R D v I"f3µ:��f R @�fgK�KifAIgPjD;f R
��f3I S K&h S w W S�V PjfHw�fAIQPiKcD;I�� S�V w�BxPlD S I�I"f R K8k v�V 0 hAf�Bxn°�N�HW R;S D;fAw�fAIQPc�L@ S nNPlD R K&���A��D��NK&w�D$K&£���D$KjW S KiDmPjD S I

_�5 :OR�c3F�j+F�KM:aHsFAV1E8c3b+F[V/VYT 7^F(Vmb 6iR(IX68RJ7 &+b8F/cYo[VWF�cGnaRJ7^T;DLNMD(E V1E8c3b+F[V3I�RJ7GR[H;DLk EOF[VdF�NMHiT;kLNaF�& FX7GILB
4 � ` F "2"PU$nacYT;HH(+*�*�\8&Hd@DLDLk+HsFAR�R�N8NaDLNaI�oAS EOh T;H&R�H;HiR(T97��X7scYFAIJR�:aRlCaH9FAbOh T9NOb+F�j8FXc/I�F�c17;R[T9NaF[V/b8D(N8Nao�F(V$VYT97;EOo�F(V	�Yb8F�c1cYT�IlcYF
� H;F[VQYDLcYKME8H;R�TicYF[V ?AFlC]B80ADLT;c3I�F/CaT;HsH;FX7m< 6L7;7;:g< >i>GRJQGQ-DLcYb8R(NaI�FLB 7:9 : FP:OR(b&B IJD8KM>;KUDLN2;8?AF\CaHGDLkL>>(�*+*�\ >>*��(>Gb8F�G^:8cYD(QGEaNOb+TGVXB 6L7;KUH
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W"B V¸R fNK w S Pjfxn V K ��f V fAhJXUf V hAX�f ( ��f T w�BAD R k¥��fgK ª P S W K8fAB V hJX+* 4�� 9(b�@�fgK�KifAIgPjD;f R �gn w�BxPj� V D¡Bxn
� S hxn"w�fAIgPjBAD V f��gnLD&���A�aD;I�DmP�I S P V f V BHW�W SNV P�£ R @�D;I�� S�V w«B�PlD S I²fxP�£ R B�h S I�I�BAD$K�KiBAI"hAf«Kif V fxP ViS n�|"f�fHIgP V f
R fNK3w�BAD;ILK���f��gnrf R �gnrfUK!K S hAD;�xPj�gK�w�B V hAX�BAIU��fgK�¦Lh S n VaV D;f V K�W V D>|r�gK8k��aDCh�X�DCf V K�WLf V K S I�I�f R Kik W"B v fUK��6f T
WNn T"R DC�gnrfgK8k�W"B v fNK'�6f T �L@CfAIgP V fHW V DCKifNKik�WNn T"R D�h}BxPaD S I�K�Bx|"BAIQPjfgKikc� S IU�YK�Ignrw�� V D$Ki�NK���f T D TrR D S PlX"{}�gnrfgK�9
4�I K8fxn R fxPcw6¯�w�f S n�PlD R kNnrI"f
K�fxn R f�fxP/w�¯�w�f K S hAD;�xPj�!h S w�w�f V hADCB R f 4 	 D;I��"fJ�"f!fxP&Kpn"W"f V |"D¶K�f R @$BAhAh}{UK�£
hAfxP­fJI"KifAw TLR fN9 [�I Pjf V w�fgK �L@CBgh}hA{gK fxP­��f�� VaS DmP­£ R @CD<I�� S�V w�BxPaD S IUk R @�fJ�NP V ¯Jw�f w S n"|"fAw�f�IQP­��f
h S I�hAfAIQP V BMPlD S I��gnrD3P S nrhJX�f_D;hAD R B®w6�A��DCBNKaW"X�{ V f®�lBADmP ��� T B�P�9�2°@�B�n�PjBJIgP��gnrf_��f�I S n�|�fABxn��(nuK�B v fUK
W ViS �gn"D�KifAIQP3n"I�f:XN� T"V DC��BxPaD S I¨D<I"�}��DmPjf:��fgK�KaW"X"{ V fQK
W�n T"R DC�gnrfgK6fxP�W V D¡|��AfNK�¦ S I�W"B ViR f:£«W ViS W S K���fgK
T"R;S�v Kik��L@CfUKjW"BAhAfNK ��f WNn T"R DChABxPjD S I ³�fx�NPjD;w�fUK/µ ( -c+�\u\�k(="G�G�E-*)9�[�I��lD;I�k���fgK h S w W S�V PjfJw�fAIgPiK
D;IY� S�V w�BxPjD S I�I�f R K���f3W R nuK&fAI W R nzK&I S w�BA��fgK�Kif�h V D$KpPjB R;R D$K8f�IQP/Bxn�P S n V ��fgK S nNPlD R K T n V fAB�n�PaD;�gnrf�fAIU´ R D v I"f
S �p�lf V PiKcW"B VcR fNK&w�¯Aw�fUK7BAhxPjfxn V KM9

\ S DmP3n"I�I S n�|"f R �}h S Ka�rKpPj{Aw�f�D;I�� S�V w�B�PaD S I�I�f R&vYR¡S�T B R W V �AfAw WNPj�«W"B V �gnrf R �gnrfgK�w S Pjf�n V K���f
V fAhHX�f V hAXUf �gnrD�� S IgP²h S w�w�f V hAf(�"f R @�BAhAhA{NK�£�hAfNK¨h S IgPjfHIgnuK�93.1BJW�W"f R;S ILK�DChAD��gnuf R @�D;I"�"f}��BxPjD S I
w�BNK)KiD>|rf���f R B�KaW"X"{ V f�� S hxn"w6f�IQPjBAD V f WNn T"R DC�gnrfAk�W V D>|"�}f�fxP�D;IQPaD;w�f Iu@CB W R nuK_h S w#w�f SUTH� fQhxPlDC�
W V D;I�hAD;W"B R ��f V �JW S I�� V f�£��"fgK R;S�v D��gnrfNK1��f V f}h�XUf V hAX�f«�L@CD<I�� S�V w�BxPaD S I²fAI S WNPlD;w�D$K�BAIgP R B#W"f V PlD;I"f�IUhQf
��fgK V �gKln R PjBxPiK&W VaS W S Ki�gKM9g[ R<R f3|"D$K�f R B
��D;�p�$n�KiD S I�h�D T"R �Qf ��f�WNn T"R DChADmPj�NK�h S IgPjfx�¬P$nrf R;R fgK�Kpn V P S nNPuP$�¬W"f!��f
h S IgPjfJIQn°� S hxn"w6f�IQPjBAD V fAk"��BJIYKzP S nuK R fgK�Pl�NW"fQK&�L@$BAhxPjD>|"DmPj�gK�K S hAD;B R fgK S n�W VaS �lfgK�KiD S I�I�f R�R fgK&h S I�IUfAhxPj�AfgKM9

�7$�� $�� ��� � < � : � � � <7� # � � � � :�"�" � � #%$
\Nn V�R B T BgK�f���f�hAf v D v BAIQPjfgKi�gnrf�h S IgPlD;I�fAIQP V ��n"I�D<�jD��}k R fQK�w S Pjfxn V K | S IQP W VaS�v�V fgK�KiD>|"fAw�f�IQP

w�fxP$P V f R fxn V W V BxPlD¡�gnrf_�L@�D;I"�YfJ�"f�n V K:BAD;ILKiD R fxn V K B R;v"S�V DmPlX�w�fNK:fAI�h S X�� V fJI"hAf_Bx|rfAh_h}fxP$Pjf I S n�|�f R;R f
h S I��pD v n V B�PlD S I ��fNK v D$KifAw�fAIgPiKik���fQK«³�KiD R¡S K&µ(D;I�� S�V w�BxPjD S I�I�f R K�9Fb�B W V fAw�DC{ V f¨�xPjBJW"f�h S I"KiD¶KlPjBAIgP�£
PjfJIQPjf V ��f�³ V BxPlD S I�B R D¶K�f V µ R B«��DCw�fAI"KiD S I·W ViS � S I����Aw«fJIQP�X��xPj� V B V hJX�D;�gn�f��gn��6f T fAI�KH@�D;ILKjWYD V BAIgP'��f
R @$B V hAX�DmPjf}hxP$n V f�f)Pc��f R B
KpP V nrhxP$n V B�PlD S I6��fgK T BNK8fgK&��f�� S I�I��AfNK�9

Pages statiques et web dynamique. 

^ KifNK���� T n�PiKik R f���f T ��PjB�D~P!h S w�W S K8����f«WLB v fgK���DmPjfgK�³�KpPjBxPlD¡�gnrfUK/µ�k v �AI�� V �AfNK�fAI·`�-�]_b�9
qunLDCK R f ���}|�f R;S W�W"fAw�fAIgP²��f R BAI v B v fUK���f W ViS�v�V BJw�w�BxPjD S I ���A��D��QK·W"f V w�D~P²Bxn���f T ��f(��fJ|"fAI�D V
³��N��I"BAw�DC�gnuf3µr9�b�B I S PlD S I���f�W"B v f S n­��f#��f T �N�"I�BAw�DC�gnrf«���NKiD v IUf R fNK KiDmPjfNK V fJW S K8BJIgP!Kln V nLIUf
T BNK8f���f�� S I�I"�Af�W"f V w�f�P$PjBJIgP R B�h S w�W S KiDmPjD S I�fxP R @CBA�a�aDChAX�B v f«��f�W"B v fNK�³�£ R B#| SYR �Af�µUkFKpn V�R B T BNK8f
�L@>nLIUf V fA�gnr¯xPjf����JW S Ki�}f3W"B VFR @�D;IQPjf V I�Bxn�PjfAk�W"B V fx��fAw#W R f�B�n#P V Bx|"f V K&� @>nrI#� S�V w
n R BAD V f���f KiBAD$K)DCf S n°��f
V fAhHX�f V hAXUfN9Yb�B#W R n"W"B V P���fgK!KiDmPjfgK1��f V �gKif V |"BxPjD S I ( P V BxD;I�kcBJ|"D S I�k�X%
NPjf R kcf�Pjh *�f)P R @�DCw�w�fAILKif�w�B �iS�V D~Pj�
��fgK:KiDmPjfgK«w�B V h�XUBAI��LK«� S I"h�PlD S I�IUfAIgP«Kln V hAf_Ka�LKpPj{Aw�f�9�5�f��6f T �N��I"BAw�D��gnrf¨h S w W S Kif¨� v B R f�w�fAIgP
W S n V n"I�f v�V BJIU��f�WLB V P1hAf«�gnrf R @ S I�I S w�w�f R f#��f T D<IN|"D$KiD TrR f ( hA�
Kln"W V B *�¦ R fgK1WLB v fQK
Iu@C�xPjBJIQP�W"BUK
BA�p�lDChAX"�AfgK�fAI�W"f V w�BAIUf�I"h}f6w�BAD$K v �AI�� V �AfNK�£ R B ��fAw�B�IU��f fxP&Iu@CfJ�"D¶KlPjBJIgP��gnrf R f�Pjf�w�WLK���f R B°K8fgK�KiD S I
��f R @�D;IgPjf V IUBxn�PjfAk R fNKFw S Pjfxn V K&��f V f}hJX�f V h�XUf3Iu@ S IgPzW"BgK R B3W S K)KiD T D R DmPj�'PjfAhHX�I�D��gnrf���f R fNK&D;I���fJ�rf V 9"\"Bxn"�
£ ³6���JW S�V Pjf V µ¢hAfQK v D$KifAw�f�IQPiK_�L@CD<I�� S�V w�BxPaD S I |�f V K R fxn V K�W ViS W V fgK�Kif V |"fxn V Kik�W"B V fx�"fAw�W R f�f�I
W ViS W S KiBJIQPun"I�Kif V |"D�h}f���f�h V �ABxPlD S I�f�Pc��f v fQK¶PlD S I·�¤��f T BgK�f���f�� S I¬I��Af¬9

Dans la base des moteurs. 

4�� ` F[Vd?AFlCaKpR[T;HGV :OFXcYKUFX797^FJNL7gb+F V 7^DLI_^OF�cdFX7gb8F@I�DLN&V1EaH97^FXc/VYDLNMI�D(EOc1c1TsFJcmo�H;F�IX7;cYDLN8T;SLEaF�FJN�H9T;kLNOF B ` 69D(Q1Q-cYF#T�F(V�^87GD(: � F�R(cYI�6:OFJcYKUFX7&b�6 T9Nab8F�j+F�c3H;F�I�DLN 7GF�NLEUb�6 E8NUD[cYb+TiN+R�7GFXE8c]:aFlc\VWDLN8NaF�HakLc��(I�F$RJE�KUD(7GFXEac3Il6aDLTGVYT �Yd@DLDLk+HsF &8`�RJ6ODLDNa+D(E�= T;IXcYD8VYD QG7>.\B
4�	 d@D8DLk+HsF b8TGV :ODOVWF T;I�Tpb�6 EON�H;F�R(b8FXc\V16aT9:�T9NaI�DLNL7GF[V 7^RXCaH;F�&�H;F�SLEaF�HMNOF :OFPE87 �X7GcYF o�H;R�c1k8TURJE�b8F�H9q�b8F[V b8FPEOj�VYD+I�T;oX7Go[VI�DLNaIXEac-cYF�N 7GF[VdSLEOFAVYDLN 7H`AR�6aDLD�FX7�= T;I�cYD8VWD(QG7YB
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b�f EH��, S |"fAw T�V f�="G�GY�¬k O!SYS�v�R f R BAI�h}f O!S"S�v�R f«�!BgK8f 4_� 9�b�f�W V D<I"hAD;W"f·�gn�Kif V |"DChAf�fgKlP�P V {gK
fx�UW R D�hADmPjf�¦3³�� ����	 � � � � ������� ���
� � 	 � ����� � ���
	 	3��� 	�� ���
� � ��� �,�
��	���� � � ��� 	�� � ��� � ��	.�
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	 ��� 	'�&� ��	�� � ��	 	3� � ��	'� �
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����������� � � � � � 	 ��	 	�� ��	 � 	����)� µ34 � 5 S w�w�f ��BAIYKcnLI"f T BNKif ��f!� S INI"�Af
³6h R BgK�KiDC�gnrf3µUkLhAX�BA�gn�f
DmPjfAw¢W"fxn�P
¯xP V f�fJI V D;hAX�Dr��f���D>|rf V K&BxP�P V D T n�PiK&fxPz��f'|�B R fxn V KcW"f V w�fxP$PjBHIgP/�L@¡�6�aBAhAD R D~Pjf VFR B V f}hJX"f V hJX"f3W"B V hJX�BAw�WLK�9Q+ R
fgKlP&� v B R fAw�fAIgPcW S K)KiD T"R f!� @<�°B �iS n�Pjf V ��fgK�³ R B T f R K&µ ( ��D>�°Bxn:w�B}�"DCw nLw *�K S nuK�� S�V w6f
��f
W"X V BgKifgK S n
��f#w S PiK8´ah R �NK�fJI:h S w W R �Aw�fAIgP���fgK�BxP�P V D T n�PiKikzB�D;I"KiDc�Nnz@¡nrI�f���fgK8h V D<WNPjD S I ( Pjfx�¬Pjf R D T�V f *�fxP&n"I:h S IgPjBAh)P
( I S w�k�Ignrw�� ViS ��fFPj� R �JW"X S I�fAk"h S n VpV D;f R � *�9

b�B R;S�v DC�gnrf:��f��"�JW R;S DCfAw�f�IQP!��f:hAf·Kif V |"DChAf KM@�D;ILK�h V D¡P���BJIYK R B�h S IgPjD;IgnrDmPj�:��f R @CBAw T DmPjD S I¨�"f
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Bases de moteurs et flux de données 
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fx�¬Pjf V I�B R D¶K��QK � 4�9Ab�f�h S IQPjfJIgn:KM@�fA�l�aBQhAf���f VjV D¡{ V f R @�B V hAX�DmPjfAhxP$n V fg9Ab�f���DCKih S n V KcIu@CfgKpPzW R nuK&BAI"h V ����BHILK�nLI
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PjfAhJX¬I SYR¡S�v D;�gnrfAkuD R �°B T DCfAI«DChADYnLI°hAX�BAI v fAw�fAIgP���f
IUBxP$n V f!��BJIYK R B � S�V w�f��gn«��f T ku��BJILK R fNK�w S ��fUK
�L@CB v�V � v BxPjD S I�k"fxPz��BJI"K R @CD<ILKlPjBJI�hADCBxPjD S I���f
KifNK&h S IgPjfHIgnuK�9

Read Write Web 

\ S nuK R @�D;w�WNn R K�D S I:��fgK�w S Pjfxn V K�fxP�Bx|�fAh R @CBUK�KifAIgPjD;w�f�IQP���fQK3D;IgPjf V I�Bxn�PjfQK��gnLDu| S D;fAIQP���BJILK�h}fUK
nuKiB v fgKFnrI v BAD<I:�gnrB R DmPjBxPlD;��D;I"h S IgPjfgKlPjB T"R fAk�KH@�fA�l�aBAhQf R @$BJIUh�DCfAI�I"f � ViS IgPjD;{ V f fAIQP V f R B I�BxP$n V f�KpP V nrh)P$n V �Af
.¨fxP'� S IUh�£�� S�V Pjf6|�B R fxn V B �iS n�Pj�}f .¨��fNK T BUK8fNK���f�� S INIU�AfNK�fxP'hAf R�R f#W ViS � S IU����w�fAIgP'hJX"B S PlD;�gnrf��Nn
� f T 974�I�fA�l�aBQhAfAw�fAIgP6£ w S D;I�� V f�� V B�D$K8k�n"I"f·W"B V PlD;f_KiD v I�D��aDChABxPjD>|"f���fgK°h S�� PiK���f����x|"f R;S W�W"fAw�f�IQP
�xPjBJIQP V fJW S�V Pj�}f°Kln V3R @�D;IgPj� V ¯xP���fgK3D;IQPjf V I"Bxn�PjfgK�£�B R DCw�f�IQPjf V n"I�Pjf R Kif V |"DChAf}k�D<IQPj� V ¯xP�K�@�f}�UW R DC�gn�B�IQP R nrD;´
w�¯Aw�f3W"B VFR f�n V D;IgPj� V ¯xPz£'| S D V&R fxn V K&� S I�IU�AfNK&� S Pj�AfgK7�Y@>nLIUf'|"D¶K�D T D R DmPj��D;I"BxP$PjfHD v IUB T"R f
K8BAILK O
S�S�v�R fN9
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�N��I�BAw�D��gnrf²hAB V BAh�Pj� V D�Kif R f°�#f T =u9~G�k7nrI·��f T I S I�W R nuK�KiD�w�W R fAw�fAIgP!B}hAhAfNK)KiD TrR f²f�I R fgh�P$n V f�w�BADpK
� v B R fAw�fAIgP S n�|"f V P�fJI²�Ah V DmP$n V fN9Y.1fAB}� ��� V D~Pjf#��f T 9u5!@�fQKpP�fJI«PjfJI"BJIQP�h S w WNPjf���f�hAf#W"B V BAw�{�P V f��gnrf
R fNKFw S Pjfxn V K&���JW R;S D¡f�IQP/��f3I S n�|"f R;R fQK&BAw T DmPjD S I"Kik"��f3I S n�|�fABxn��«K�f V |"D�h}fUK8kY��f3I S n�|�f R<R fNK�KlP V BxPj� v D;fQK�9
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De la recherche universelle en particulier … 

b�f
W V D;I"h�DoWLf ��f R B V f}h�X"f V hJX"f�nrI�D>|rf V Kif RCR f�fUKlP�� S IUh ��f V fHIN| S �Uf V Kpn V�R B W"B v f���f V �NKpn R PjBxP���fgK
h S IgPjfJIQnuK�fAI�W V8S |�fJI�BAI�hQf·��f R @Cf�I"K�fAw T"R f·��fNK T BgKifNK�W VjS W S K8�AfgK W"B V#R f�w S Pjfxn V ( ��f T w�BAD¶K6BxnuK�K�D
D�w�B v fNK8k T"R;S�v K8k�|"DC�"� S K�� *M9L5�f V fJIN| S D Wrfxn�P�W V fJIU� V f���fxn���� S�V w6fUK'¦ R fNK�h S IgPjfHIgnzK���D;�a�j� V fAIgPiK�K S IQP
��D V fAhxPjfAw�fAIQP�D;IYKi� V �NK���B�I"K R B W"B v f���f V �gKln R PjB�P ( ³6f�w T fA�#µ+*ik S n:D R K!K S IgP�W V �gK8fJIgPj�QK�K S nuK3� S�V w�f��"f
R DCfAIYK ( ³ R D;I ª fA��µ�*�Bxn T BQK���f R B W"B v f(��f V �gKpn R PjBxPiK¨Kpn V�R B T BNKif �L@¡nrI"f V fA�gnr¯�Pjf D;��fAIgPjD;�gnrf S n
Bxn v w�fAIgPj�Af��u@¡nrI S n���fxn"�²w S PiK8k R fgKi�gnrf R K R DCfAIYK�W S D;IgPjfHIgP�f�I:�jB�D~P�|"f V K��u@�B�n�P V fgK�Kif V |"DChAfQK ( D;w�B v fQKik
I�f��«KikYw6BJWLK�� *�9

b�f V D�Ki�gn�f�W V D<IUhAD<W"B R �"f_hAf v fJI V f_� @CBJW�W ViS hJXUf�W S n VaV BJDmP°¯xP V f�hAf R nrD!� @>nrI�f_���JW"f V ��DmPjD S I��"f
W"f V PlD;IUf�IUhAf«�gn_�lBADmP1��f R B w
n R PjD;W R DChQBxPaD S I��gn¨I S w T�V f:��f V �gKln R PjB�PiK V �HW S I���BAIgP1£ R B V f}�gnr¯xPjfN9z0 V kFf)P
hN@CfgKpP T DCfAI R £ R @�D;IQPj� V ¯xP . fxP R B#WrB V P��L@ S W"BAhJDmPj��B R;v"S�V DmPlX�w�D��gnrf7.­��f�hQf K�f V |"D�h}fAk O
S"S�v�R f#4�I�D>|rf V K8B R
\"fAB V hHX � � Ir@$BJW�W"B V B ,;P�W"BgK�h S I �xn®h S w�w�f°nrI_Kif V |"DChAf:�Yf:��nuKiD S I·nLI�DC��D V fQhxPlD S I�I"f R;R f:fAIgP V f T BNK8fgK���f
� S INI��}fUK8k7W"f V w6fxP$PjBJIgP'�L@ SNT PjfJI�D V Ka�LKpPj�Aw�B�PaD;�gnrfAw�fAIgP�W S n V hHX�BA�gnrf V f}�gnr¯xPjfAk n"I V �QKpn R PjBxP1��f�hJXUBA�gn�f
T BNK8f®D;IgPjf VaViS�v �Af S n�D<IQPjf VaVjS�v f}B T"R fN9�2�f_�lBADmPjk O
S�S�v�R f®D;IYK8{ V f_��fJWNnrD$K:��� � £_BUK�K�f &�R;S I v PjfAw W K ��fUK
V �gKln R PjBxPiK���f�KifgK T BNKifQK�³ R D>| V fQKFµUk'³�B}hxP$nrB R D~Pj�gK&µ S n fJI�h S�V f·³ R;S hAB R µ�P S nNP6fJI�X�Bxn�P6��f�hAf V PjBHD<ILK
V �gKln R PjBxPiK���f T 9c^�|�fAh°46I�D¡|rf V K�B R \"fQB V hJXUk R @ S�TH� fAhxPjD;�!fgKpP�£°Pjf V w�f:��f V fAIU� V f°P S nNP�hAf R B�P V BJI"KaW"B V f�IQP
W S n V R @¡n�PjD R D$K�BxPjf�n V k3��f·I�f���D�KaW S Kif V B�n��pD;I"B R �gnrf��L@<n"I(K8fxn R hAB R hxn R ��f�q/B v fJ.�BAI ª ³
n"I�D>|rf V K8f R µ�k
P S n V IUBJIgP!Kpn V!R @�fAI"KifAw TLR f:��fgK T BgKifNK O!SYS�v�R f �
� 9u^ R;S�V K �gnrf�I S w T�V f«�u@CBxn�P V fgK!w S Pjfxn V K!w�fxP$PjfHIgP1fJI
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V fgK�K S n V hAfgK²�gnz@�D R K S IQP«W VjS �gn"D~PjfgK S n �gnz@<D R K�K S n"X"B�D~PjfJIgP°W"B V PjB v f V B�|"fAh��L@�B�n�P V fgK�9�\�D R @ S I W V fJI"�
R @$fJ�"fAw�W R f���f R @�D;I"��fJ�"B�PaD S I:h SYR;R B T"S�V BxPlD>|"f���f V fgK�K S n V hAfgK ( h���D<I"� V B *8k R fNK3w S Pjfxn V K�w!n R PjD;W R DCf�IQP�BAD;IYK�D
R fNK·hHX"B�IUhAfgK²��f V fJW"� V B v f fxP �L@�B}hAhA{NK²£ ��fgK²h S IgPjfHIgnuK²fAI �iS nrBAIgP:£ R B � S D�K¨Kpn V·R fUK²w S ��fgK²��f
h R BNK)K8f�w�fAIgP R fgK&W R n�K�� V �A�gn�f�IQPiK ( W"B V W"f V PlD>I"fAI�h}fAkYW"B V ��B�Pjf S n°W"B V ³�W S WNn R B V D~Pj�3µ«´ R fgK�h S IgPjfAIgnuK R fUK
W R nuK¨BQhAhA�A���NKik R fUK�|"D;�"� S K R fNK�W R nzK |¬nrfgK�� *ik�BAD;IuKiD��gnrf�Kpn V¨R fQK�w S PiKi´jh R �UK¨���HW S K8�gK�W"B V�R fUK
n�PlD R D$KiB�Pjfxn V K&fxn���´aw�¯Aw�fgKM9

^ R @$D;w�B v f��gn«³
.1fABA� �$� V DmPjf3��f T µ � � k R f!h���n V Pjf}hJX�I S�R;S�v DC�gnrf��gnrf�h S ILKpPjDmP$nrf R @�D;I"��fJ�rBxPlD S I�k
K�@ S n�| V f ³6f�I��Ah V D~P$n V f3µ�Bxn"��nuKiB v f V KM93+ R fNKlP:D<w�W S�V PjBJIQP:��f�h S w W V fAI�� V f R @�XYD$KlP S�V D¡�gnrf ��f(h}fxP�Pjf
S n�|"f V P$n V f3W S n V w�DCfxn"��fAI�hAf V I"f VFR fgKcW"f V KjW"fAhxPjD>|"fNK�9

�7$�� $�� "�� ��� �75 � :=" ��� >m�%B �4"�� ��� 5=�3"�� ��� �65��;:4"�# : �=� �48 ���
8 � 5 B � # � �=>/�=#

� :N� � � 5�>#��# :�> $

26BJILK R f�h S IQPjfx�NPjf��L@¡nrI�f«�Ah S I S w�D�f���f R @$BAhAhQ{gK1fxP���f R @�BxP$PjfHIgPlD S I ( \�^�b�^!k�="G�GNs?* ( 2�^���[�k
="G�G�E-*·P S PjB R fAw�fAIgP�W V �}fJw WNPj�Af�W"B V_R fNK_w S Pjfxn V K­�Nf V fAhJXUf V hAX�fAk#P S n¬P¨fgKlP�w�D¶K­fAI ��n"| V f�W S n V
BAhAh ViS ,;P V f R fgK�W S K)KiD T D R DmPj�QK!��f V fAh S n"W"f V Ka�rKpPj�Aw�BxPjD;�gn�f�w6f�IQP R fNK!� S I�I��}fgK�B�D;ILKiD�h SYR;R fAhxPj�AfQKik � nzKi�gnz@�£
h S IYKlPlDmP$nrf V n"I�f ³ T BQKif���f � S I�I"�Af���fgK·D;IgPjfAIQPaD S IYK&µ ( �1^!-F-&k
="G�G�d�*²h S n�| V BHIgP R @CfAILKifAw TLR f���fUK
� S INI��}fUK8kYD;I�� S�V w�B�PaD S IYK7fxP/h S I¬I�BAD$K�KiBAI�h}fUK&D;I���fJ��B T"R fNKH9

\u@�D R fNKpP�| V BAD��gnrf®I S P V f®w S I���f�fgKlP:fxP B P S n �iS n V K²�xPj��� S hxn"w�fAIgPj�Ak R f�h���n V ��f�hAfxPCPjf
V fJW V �gKifJIQPjBxPlD S I�fgKpP R @CD<I"��fJ��BxPaD S IUkYXgnrw�B�D;I"f S n°w�BAhAX�D�I�DC�gnrfAk"�gnrDL��fAw�fJn V B3W"fAI���BAIgP/��fgK�KiDC{Ah R fUK&X S�V K
��f�P S n¬Pjf�h S IYKiD¡��� V BxPjD S I(w�B V hAX�BAI���f¬9'^�|"fAh R @$B VaV D¡|��Qf���fgK R DCf�I"K·KaW S ILK S�V D�K��QK«� S I�h�PaD S I�I�BAIQP�BxnuK)K�D
T DCfAI«fAI«W ViS �gnrhMPlD S I ( ³ � @�BQhAX�{�Pjf�n"I«w S P�µ+*��gnz@Cf�I V �QhAfJWNPlD S I ( ³ � @�BA�a�lDChAX"f�nLIUf
WNn T"R DChADmPj��µ+*ik D R Iu@�fgKlP
W R nuK�nrI K8fAhxPjfxn V ��fQK D;I"�gnuKlP V D¡f R K hxn R P$n V f R;R fUK �gnLD(Iu@C�AhAX�BHW�W"f £¸hAf�P$Pjf I S n�|"f R;R f ��D<w�fAILKiD S I

5�� IXQ=H;F :ODLT;NL7 (aB (
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w�B V hAX�BAIU��f¸��f R B V fJW V �QK�f�IQPjBxPlD S I f�P���f R @�BAhQhA{QK¥£ R @�D;IY� S�V w�BxPjD S Ir9�b�@CB VaV D>|r�Af ��f I S n�|�f RCR fUK
W ViS hA�A�gn V fQK��L@�D;I���fJ�"BxPjD S I K S hAD;B R f S n²³�� SYR>ª K S I S w�D�fNKcµ � � ( 2
[&4
y k ="G�G���* ( [&.�-���k ="G�G�� *�W S n VaV BJDmP
¯xP V f R nrf�h S w#w�f
nrI"f#B R Pjf V IUBxPjD¡|�f W S K�KiD TrR f�£ R B KiDmP$nrBJPlD S I:w S I S W S�R D$KlPaD;�gnrf����Ah V D~Pjf � n�K8�gnz@�DChADp9�]�BADpK
R fNK S n�PlD R K6�gnc@Cf R�R f·I��QhAfgK�KiDmPjf�K S IgP R B:W ViS W V D;�xPj�·��fgK�w�¯Aw�fNK�BAhxPjf�n V K�9�26BJILK R f w�¯Aw�f«Pjf�w�WLKik�hQfUK
W V BxPlD¡�gnrfgK�BAhAX�{J|"fAIgP1��f«�aBAD V f���f«hAX�BQhxnrI��L@$fAIQP V f�I S nuK R fQK
w��Q��D�B�Pjfxn V Ki´lD<IU�Yf��rfxn V K�W"f V w�BAI�fAIgPiK���f
P S nNPjfFP V B}hAf�� S hxn"w�fAIgPjBAD V f�f}�"D$KlPjBJIgPjfAkLKiD"D<I��jD<w�f K S DmPj´af R;R f � 4�9
Indexeurs sans le savoir. 26BJILK R @CB V PjD;h R f K8h�DCfAIgPjD;�aDC�gnrf S�� D R K fJ��W S KifAIgP­W S n V R B�W V fAw�DC{ V f � S D�K R f�W V D;I"h�D;W"f¥�gn
q/B v fx.1BAI ª�( ��.3+�,�k EH���Y� T *ik R fNK(� S I��"BxPjfxn V K ��f O
S�S�v�R f D;I"��DC�gnrf�IQP��gnz@CfAI Kln�K �gn w S ��f¥��f
h S w WNPjB T D R DmPj�(��fQK R DCfAIYK�fAIQP V BJIgPiK8k�hJX�BA�gnrf(D;IgPjf V I�Bxn"Pjf W VaS �gnrhMPjf�n V ��f(h S IQPjfJIgn B v DmP²h S w�w�f®nuI
D;I"��fJ�"fxn V £�hJX"BA�gnrf�� S D�K��gn/@�D R ���AhADC��f���f#h V �Af V n"I R D$fHI�XN�UW"f V Pjfx�¬PjfN9�+ R KH@�B v DmP�hAf V PjfQK R £��L@>nLIUf�K S�V Pjf
��f#³6��f v�V � & � V8S µ²��f R @CD<I"��fJ��BxPaD S IUk7w�BAD$K R @$�AhAX�f R�R f:£ R BA�gnrf R<R f«D R fNKpP�W V BMPlD¡�gnr�«��fJWNnLD$K R @$D;IN|rfAIgPjD S I
�gn���f T fJI��aBADmPuP V {QK&h S I�h V {xPjfJw�fAIQP R f3W V fAw�DCf V B R;R DC���YfQKFw S Pjfxn V KcW S n V/S WQPlD<w�D$K�f V&R fxn V K/W ViS h}�A�gn V fgKM9

L’échec des balises <META> q VjS �lDmPjBAIgP7��f R B
w�B�I�IUf�W S PjfJIQPlD;f R�R f
�gn�f V fJW V �gK8fAIgPjfJIQP&hAfgK V fQK�K S n V hAfgK&Xgnrw�BAD<I"fNK&W R BAIU�xPjBAD V f�K
�L@�D;I"��fJ�"fxn V Kik R B3W S K)KiD T D R DmPj�
K�f��lBADmP �iS n V ��f V BxPlD S I"B R D$KMf V fxP/�L@;X S w S�v �AIU��D$K8f V nLI�W"fxn R @�D;I"�"f}��BxPjD S I6f�I
W ViS W S KiBJIQP
.¸P S n �8S n V K�B�nY� w�¯�w�fNK�W ViS �gnrhxPjfxn V K���f h S IQPjfJIgnuK�.e��f W V f�IU� V f R B w�BAD;I�Kln V
R @�D;I"�YfJ��BxPaD S I���f R fxn V K�KiDmPjfgK v�V 0 hQf«Bxn"� T B R D$K�fgK�§u]�[�-7^�© ���JW S Ki�AfgK���BAIYK R @$fAI�´$Pj¯xPjf#`�-�]�b ��f R B
W"B v fN9r5�@�fNKpP R @CBgKjW"fgh�PU'a0���� � 2��%�/.�� "$# ,@)��].�*��#�$#��UnrDzfUKlP�D;hAD�W V D>|rD R � v D���¦ S I:I�f W"B ViR f�£ R @$�HW S �gnrf
W"BgK�fJI"h S�V f!��f1� f T =u9~G�fxP R B�W ViS �gnrh)PlD S I�fxP R B
w�D$K�f fJI R D v IUf
��f!h S IgPjfJIQnuK�IU�AhAfNK)KiDmPjf3nrI�w�D;IYDCw6n�w
��f�h S I�IUB�D$K�K8B�IUhAfNK Pjf}h�X�I�D¡�gnufgK fxP D<I�� S�V w�BxPjD;�gnrfNK�9 ]®B�D$K h}fUK T B R D$K�fgK¸§L]¨[�-c^
© K�@CBJ|r{ V fJIQP
V BJW"D;��fAw�fAIgP�K S nuKi´¶n¬PlD R D$K��AfNK ( �lBxn�Pjf���f�w6B ,;P V D$K8f V R fUK®h S w�W"�xPjfJI�hQfgK¨PjfAhJX�I�DC�gnrfgK�I��AhQfgK�K�BAD V fNK *�fxP
���x| S �U�gfQK���BAILK���fNK R;S�v DC�gnrfgK���f¨\�W"BAw���fJ�"D;I v � �M9/b�B·w�B �iS�V D~Pj�·��fgK�w S Pjf�n V K��lf V B·B R;S�V K R f�hAX S D>�
�L@CB T BAI�� S I�I�f V h S w W R {xPjfAw�fAIQP R fxn V W V D�Kif�fAI�h S w WNPjf S n���f3I�f
KM@�fAI�K8f V |"D V �gn/@�£ R B�w�B Vav f ��� 9

Standardisation et communauté métier. 5�fgK T B R D$KifNK1Bxn ViS IgP�hAfHW"fJI���BAIgP�W"f V w�D$K���f � fxPjf V�R fNK T BNKifgK1� @>nrI�f KlPjBJI���B V ��D$K8BxPaD S I:W S K�KiD TLR f
fxP1I��AhAfQK)KiBAD V fAk�£ R B:h S IU��D~PaD S I��gnrf:hAfxP$Pjf«��f V I�D;{ V f·K S DmP�W�D R;S Pj�Af«W"B V n"IUf�h S w�w6nrI�B�n�Pj� w��xPlDCf V 9/0 V
��fJWNnrD$K R @CBJ|"{AI"fAw�fAIQP��L@;+aIQPjf V I�f�P�f�P R @�B VjV D>|r�Af«w�BgK�KiD>|uf�Kln V
R f V �NKifABxn­�u@�D;I�� S�V w�BxPjD S IYK V f R fJ|"BAIgP1��fgK
KihADCfAI�hAfNK�f�P·PjfAhJX�I�D;�gn�fgK8k R B��gnrfNKpPjD S I �gn h R BgK�K�fAw«fJIQPjk���f R B�W V �UK8f V |rBxPlD S I f�P_��f R @�B V hAX�D¡|rB v f
� S hxn"w�fAIgPjBAD V f_Iu@CBJW�W"B V PlDCfAI�I�fAIgP .�X�f�n V fxnuKifAw�fAIgP .�W R nuK:Bxn"� K8fxn R K:w S Pjfxn V K ��f V fAhJXUf V hAX�fN9�b�f
w S IU��f ��fUK T D TLR D S PlX"{A�gnrfgK�f�P���f R B � S hxnrw�fAIgPjBxP�D S I B w�D$K�fAI ��nY| V f ��fgK�w��xPlX S � S�R;S�v D¡fUK
( w��xPjBA� S INIU�AfNK *ikc��fQK
KlPjBJI���B V �YK ( 2!n T"R D;I�5 S�V f � �3*ikcfMP��NfQK
KjW"�AhAD��aDChABxPjD S IYK�W"f V w�fxP$PjBJIgP��L@CBJW�W R DC�gnrf V £
hAfgK7h S IQPjfJIgnuKznLI�fHILKifAw TLR f���f3W V D;I�hAD;W"fgK&�L@�D;I"��fJ�rBxPlD S I�h S IgP V 
 R �AfN9

Folksonomies : le retour de la communauté comme indexeur. b�fgK°� SYR;ª K S I S w�DCfgK°�Y�gKiD v I�fAIgP6³ � ��� 	 � ���
��� � � ��� � ������� � � �����
	���� � � ���
��� � � 	 �
	���� � � ��	 �����
� ��	 �(= � ���
� � � � 	'��� ���
	 ��
 � � � � �9� ����� ��	(�
� ����	 �
	 ��������	 	 ��� ������� � � � ���
	��
� � µ���	)9Q[ R;R fgK&WNnLD$K8f�IQP R fxn V�S�V D v D;I"f

5Y5f` F[V Q DLHZ^ VWDLNaDLKUT;F[Vdb8o[VWTsk+NaFlN+7aE8NUV>9aV17>I�KUF@b8F@I�H;RLV\VYT9Q-T;I�RJ7GT;DLNUI�DLH;H;RlCaDLcYRJ7sT naF�&+q@H=6 R[T;b8F b8F@KUD(7-V�G I�H;o[VdHsT C+cYF�KUFXN+7&I�6aDLT^VWTGVXB
51_3` 69TsNab+F�j8RX7GT;D(N VWDLI�T;R[H;F@:OFJcYKUFX73b8FAb8oP:OD8VYFJc b+F[Vd7GR(kOV#� KUD(7-V�G I�H;o[V7.$V EOc/b8F[V KUT;IlcYD+G I�DLN+7GF�N+E V#�9CaT;H;HsFP7 V b8F$CaH;DLkOV &aT;KUR[k+F[V7.D(E V1Eac3b8F[VdKMR[IJcYD+GGI�DLN+7GFXN+E V��-V1T97GF[V ?AFlCpD(EeD(E8nacYR(k8F[VdFXNMH;TskLNaF
.WB
5�� b+oXQ-T;NaT97^T;D(N � :ORJKUb8F�j+TiNak <aIJDLN VWTGV17sRJNL7Y&a:8RJc$F�j8FJKM:OH;F�&fq�:OD8VYT97;TsDLN+NaFlc E8N VYT97GF�V1E8c b8FAQ1R�Eaj KUD(7-V GGI�H;o[V@D(E V1Eac$H;F[V KUD(7-V�GI�H;o[Vdb�6 EONMI�DLNaIXE8c1cYF�N 7-B
5�5 ` RACaR(H;T^VWF�
 =��'"�U T�F[VYI�cYT9:+7^T;D(N
� F(V17mR(TiN&V1T]Q-cYo�S EOF�KUKpFlN+73E+7sT;HiT;VYo�F�:OD(Eac$RJQGQ-TGI�6aF�c HsF�I�D(EOc1737GF�j 7GF�b8F�b8F[VWI�cYT9:87GT;D[N S EOTQ-T;kLEacYF VWD(E VdH;F/7GT97scYF$b 6 E8NUVYT97GF$b+R�N&V]E8NaF$:8R(k8FAV17;R�NabLR�cYb�b+F$cYo[V EOH97sRJ7-Vmb+F/cYF�I�6aFXcYI�6aFLB
5�F 6+7i7;:3< >;>GbLE CaH;T9NOIJDLcYFLB D(cYkL>
5�J T�oXQ-T;NaT 7GT;DLN�FJjL7sc1R(T 7GF�b EeVWTi7GFP? T ^OT9:OFJb8TiR4� 6L7;7i:3< >;>;?�?A?MB ? TZ^OT9:aF�b8T;RLB DLcYk .
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��BJILK R f h ViS D�K8fAw�fAIQP²��f(��fxn���W�X"�AI S w�{AI�fgK V fAIN| S �"BAIgP²£ ��fgK�PjfAhHXNI�DC�gnrfNK���f V f}hJX�f V h�XUf(fxP²��f
W"B V PjB v f ��f�� S hxn"w�fAIgPiKM9�-&fAhJX�I�DC�gnrfNK·��f V fAhAXUf V hAX�f(f�P:��f_�pD R P V B v f�P S nNP �L@�B T�S�V �L9 O�V 0 hAf�£ ��fgK
Kif V |"DChgfQK�h S w�w�f 26f R 9mDChAD S 9 nuK � 	 k���f¢I S n�|"f R�R fNK�W R B�Pjf�� S�V w�fgK��u@��}h�XUBAI v f ��f¸KiD v IUfxPiK ( ³�K S hAD;B R
T"S"S�ª w�B Vaª D;I v µ+*F| S D;fAIgP R f �8S n V kuKpn V&R fQKi�gnrf R�R fNK�h�XUBA�Nnrf1n�PlD R D$K8BxPjfxn V W"fxn�P&���JW S K8f V KifgK�KiD v IUfxPiK�fxP R fUK
BgK�K S�V PlD V ��f w S PiKi´ah R �QK�9�+ R fQKpP�fJILKlnLDmPjf!W S K�KiD T"R f���f R B�DlK)K8f V nrI«BAhQhA{gK�fxPcn"I"f
|"D$KiD T D R DmPj� h S w W R {xPjf�BxnY�
R D$KlPjfgK&h S ILKpPlDmP$nr�}fgKcW S n VFR fNKcW"B V PjB v f V Bx|�fAh��u@�Bxn�P V fgK�9Ab�f
Kpn�hAhA{gK���fgKcy S"R>ª K S I S w�DCfNK&fNKpP/h S I�� S�V Pj�3W"B V
R f��lBADmP/�gnz@$f R;R fNK�KH@�BHW�WNnLDCfAIgP&Kpn V ��fQK&h S w�w nLIUBxn�Pj�gK&�L@�DCIgPj� V ¯xPzf)Pc�L@>nuKiB v fN9

Ontologies et Web sémantique b�B:��f V I�DC{ V f:�xPjBJW"f:��f�hAf V BJW"D;�"f W"BAI S�V BAw�B:��f R B«W ViSNT"R �Aw�BxPjD;�gnrf���f R @CD<I"�"fJ�"BxPjD S I_Kpn V R f
� f T k·fgKlP�hAf R;R f �gn¸��f T Ki�Aw�BAIgPjD;�gnrfN9#b�B¥h S w�w�n"I�Bxn�Pj��|"D$K��Af fQKpP�D;hAD�hAf RCR f V �xnrI�D$K�KiBAIgP R fUK
h S w W"�xPjfJI"h}fgKik R fUK S n¬PlD R K fxP R @�BHW�W ViS hHX�f�w���PlD�f V I"�AhAfgK�K�B�D V f�Bxn ���JW R;S DCfAw�fAIQP_�L@ S IgP S�R;S�v D¡fUK®Bxn
� S�V w6B R D$Kiw�f�P V {gK V D v"S n V f�n��u9 ]®B�D$K�hAf���f T Ki�Aw�BAIgPjDC�gnrf��gnrD�BHW�W"B V BAD$K)KiBADmP!D R �­B�fHI�h S�V f:�gnrf R �gnrfUK
PjfJw WLK7h S w�w�f'nLI�KiDCw�W R f V ¯x|�f S n°h S w�w�f'nLI�D;I�BAhQhAfNK�KiD TrR f�D¡�Y�AB R k"��D¶KjW S K8f�Bxn �iS n V �L@�XgnrD"� @C� R ��w�fAIgPiK
h S IgPjfx�¬P$nrf R K&�lB}| S�V B T"R fUK7£
K S I����JW R;S D;fAw�fAIgP�9AqcB V w�DLhQfxn���´ R £�¦ R B
KlP V nrhxP$n V BMPlD S I���f3W R nuK&fAI W R n�K&� S�V Pjf
��f!hAf V PjBJD;ILK�h S IgPjfJIQnuKc��f T ( hA�cW S D;IgP/=u9 =?*jk R @>nLI�D;�aDChABxPjD S I���fgK���D;�a�a� V fAIgPiK v DCKifAw�f�IQPiK�D;I�� S�V w�BxPjD S I�I�f R K
fxP R fgK S WNPlD S IYK���f·W"f V K S I�IUB R D$K�BxPaD S I���f·W R n�K�fAI_W R nzK��lD;I"f �gnz@�f R;R f�Bxn�P S�V D�Kif}k3w�BAD$K�� v B R fAw�fAIQP R f
T fNK S D;I ��f W R nzK fAI�W R nzK � S�V PjfHw�fAIgP fx�UW V DCw�� WLB V R fgK nzKiB v f V K ��f W S n�| S D V ��D¶KjW S K8f V ��f
� S IUhxPaD S I�IUB R DmPj�gK6��f V fAhAX�f V hAX�f·³�D<IQPjf R<R D v fAIgPjf3µUk R fQKi�Nnrf R;R fNK�I�f�W"f�nY|�f�IQP�¯xP V f�D;w�B v D;I"�AfgK«KiBAI"K��gn�f
K S DmP/w#D$K&fAI W R BAhQf'n"I�� S�V w6B R D$Kiw�f S IgP S�R;S�v D;�gn�f�w�D;IYDCw�B R 9
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2!n·KlP V D;hxP/W S D<IQP&��f3|Nnrf!��fgKcnuKiB v fNK8k R f���f T KifAw TrR f�Bxn �8S n V �L@;XgnrDuIL@$fJ�"D$KpPjf V �gnrf�³���BJI"KFµ�fxP
³ W"B V µ R @�DCw�B v f��gnrf R fgK&w S Pjfxn V K&fHI�� S I�IUfAIgP�9Q^ R @$�J|"DC��fAI�hAf}k R fgK�nuK�B v f V KFIUf
K S IgPzW R nzK�KiD�w�W R f�w�fAIgP
n�PlD R D$KiB�Pjfxn V K�w�BAD$K T f R fxP T D�fAI BAhxPjfxn V K���f R B W ViS �gn"h�PlD S I fxP .���BHILK nLIUf�w S D;I�� V f�w�fgKln V f .��"f
R @ S�Vav BJI�D$K�BxPjD S I���fgK²h S IgPjfJIQnuK�Kpn V:R f·,�fxP�9�5�fgK:w�¯Aw�fNK�nuKiB v f V K T �AI��A�aDChAD�fAIQPjk
��BJI"K R f_hQBA� V f_��f
R @ S �p� V f���fQK«w S Pjfxn V K°��f V fAhHX�f V hAX"fAk��L@>nrI�f v BAw�w�f_�L@ S nNPlD R K:fxP��L@CBJW�W R DChQBxPlD S ILK°��f W R nuK°fAI W R n�K
V D;hAX�fgK8k�fxP���f�W S K)KiD T D R D~Pj�UK6�L@�D;IgPjf V BAhxPjD S I"K���f�W R nzK�fAI�W R nzK���fAIYK8fNK�fxP!W"f V K S INIUB R D$K�B T"R fQK�BJ|"fQh·��fgK
h S IgPjfJIQnuK!��f#P S nNP�P$�NW"f«f�P���f v�V BJIgn R B V DmPj�«��D;�a�a� V fAIgPjfgKM9�b�f V �QKpn R PjBxPjkch S IYKlPjBMPj��W"B V�R fgK!BAI�B R �rKpPjfgK�f�I
w�¯Aw�f PjfAw WuK¨�gnz@�fAI"h S n V B v �(W"B V�R fgK¨w S Pjfxn V Kik�fgKpP²�gnrf(I S K¨h S w W S�V PjfJw�fAIQPiK�D;I�� S�V w�BxPjD S I�I�f R K
T BNK8hxn R fAIgP/hJXUBA�gnrf �iS n V n"I�W"fxn�W R n�K/³�fAI R D v I"f3µL9

b�f R D�f�n���BAI"K R fA�gnrf R h S IN|"f Vav fAIQP R B W R n"WrB V P#��fgK«BAW�W R D�h}BxPaD S I"K�D;I�� S�V w�B�PaD;�gnrfNK°�gnrf®I S nuK
n�PlD R D$K S IYK¨�gn S PlD;��DCf�I�IUfAw�fAIQP:Iu@�fgKlP:W R nuK�I"�Ah}fgK�KiBAD V fAw�f�IQP R f Ka�rKpPj{Aw�f(�u@�fJ��W R;S D~PjBxPaD S I ( 0�W"f V BxPjD<I v
\��"KlPjf�w6*���f#I S P V f SNV �ND;I�B�Pjfxn V W"f V K S I�IUf R k�w�B�D$K T f R fJP T D;fAI R f��6f T k S n:W R nzK�W V �}h�D$K��Aw�fAIgP R @$fgKjW"BAhQf
�L@CBAhAhA{NK�Bxn(�6f T �gnrf R fUK�w S Pjfxn V K���f V fAhAXUf V hAX�f�w°fxP�PjfJIQP�£·I S P V f��ND$KaW S KiDmPjD S IL9�5!@�fQKpP T DCfAI�£ R B
h S IYKlPlDmP$n�PlD S I(�u@¡nrI ��f T 0�W"f V BxPjD<I v \��rKpPjfAw �gnrf�I S nuK«BgK�KiD$KpP S IYK°Bxn �8S n V �L@CXgnrD�k�f�P��gnLD�W"f�n�P�¯xP V f
hAB V BAhxPj� V DCK��3W"B VFR B3W R BQhAf��gnz@�D RLR B�D$K�K8f�Bxn�WLB V PjB v f ( h S IQP V 
 R � *&fxP/Bxn�w�D>�rB v f��L@�BJW�W R DChAB�PaD S ILK (aR D T"V fgK S n
W ViS W V D¡�xPjBAD V fNK *�9

Webtop 5 S w#w�f�I S nuK R @CBJ| S IYK&��� � £�D<I"��D;�gn��Ak R f�w S ��{ R f��}h S I S w�DC�gnrf���fgK&w S Pjf�n V K&��f V fAhHX�f V hHX"f�f�I
W"B V PlD¡hxn R DCf V fxP°�gn�Kif}hxPjfxn V ��f R @�D;I�� S�V w�B�PaD;�gnrf R;S�v D¡h�D�f R<R f v�V BAIU� WNn T"R DCh_f�I v ��IU� V B R B_hAX�BAI v �¬9'+ R
��fx|"DCfAIgP&P S nNP�BxnuK�KiDL| S D V f6W R nuK3D;IQPj� V fgK�K�B�IQP���f w�f�P�P V f £��ND$KaW S KiDmPjD S I v�V BxP$n"DmPjfAw�fAIgP���fgK�BJW�W R DChABxPjD S ILK
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W R n�P 
gPz�gnrf���f'|"fAIU� V f���fgK R DChAfAI�h}fUK R;S�v D�hADCf R�R fgK � � 9�b�f�w S ��{ R f���f R B3WNn T"R DChADmPj��h S IgPjfx�¬P$nrf R;R f�fxP/hAD T"R �}f
��fx|"DCfAIgP/�L@CBxn�PjBJIgPzW R nzK&D;IgPj� V fQK)KiBAIQPc�gnrf R @ S I6BxP$PlD V f ( W"B VcR B v�V BxP$nrDmPj����fgK�K8f V |"DChQfgK S �p�jf V PiK;*�n"I I S w TUV f
h S IYK8�A�gnrfAIgP��L@¡n�PlD R D$K8BxPjfxn V K S n���f�KjD<w�W R fUK�|"D$K�DmPjfxn V KM9L5�f ³�KiD�w�W R f�µ«W"B V B�w6{xP V f��Ah S I S w�D��gnrf�KlnL�a�lD>P
£«fx�UW R D��gnrf V
R fNK S �p� V fgK!��f�W R n�K�f�I²W R nuK!B R�R �AhAX"BAIgPjfQK!��fgK!w S Pjfxn V K!��f V f}hJX�f V h�XUf«�gnLD�fAI·|"D�fAI�IUf�IQP
P S nuK:W VaS�v�V fgK�KiD>|"fAw�f�IQP:£_W ViS W S Kif V ��fgK�K SYR n�PaD S IYK¨��f(KpP S h ª B v f_D R�R D�w�D~Pj�AfNK ( W S n V I S K²h S n VjV D;f V K
� R fAhxP V8S I�D;�gnrfNKcW"B V fx�"fAw�W R f *M9

\"BJI"K�f�I v B v f V W S n V Bxn�PjBHIgP�n"I�f²��D�KjWLB V D~PaD S I_��fNK6��D$K��gnrfgK6�gn V K ( [&.1- ��k�="G�GY� T *ik'D R Iu@;� B
Bxn �iS n V �L@<XQnLD�W R nzK���f T B VjV D¡{ V f�fAIQP V f R f R;S hAB R�(aR f���DpKi�gnrf��gn V ��f ³�w�B�µ w�BAhAX�D;I"f *�fxP R f vYR¡S�T B R
( +aIQPjf V IUfxP3*)9�b�fQK SNV �ND;I"BxPjf�n V K�W"f V K S INIUf R K¥K S IgP���fHWNnLD�K ��� � £ R;S I v PjfAw WLK ³�Kpn V µ D;IQPjf V I"fxP�9�b�B
I S n�|"f}Bxn�Pj��h�@CfgKpP��gnrf R fxn V K«h S IgPjfHIgnzK·K S IgP�B�n �iS n V �"@�XgnrD
³6��BJILKcµ R f��6f T k�fxP�W R nzK«fJ�"B}hxPjfAw�fAIQPjk
³���BAIYK&µ R fgK!w S Pjfxn V K!��f V f}hJX�f V h�XUfN9L2«@ S �­R @�BAI v"R DChADpKiw�f«��f�³
�6f T P S W�µ·� S�Vjv ��Kpn V!R f w S ��{ R f«�gn
³ R BJWNP S W�µ (jSNV �ND;I�BxPjfxn V W S�V PjB T"R f *�9 b�fgK S�V ��D<IUBxPjfxn V K��xPjBHD;fAIgP!��f�|rf�IQnuK!W S�V PjB T"R fgK�9ub�f ��f T fgKlP!��� � £
n T DC�gnLD~PjB�D V f¬9

Collectif b�f
W"BNK�KiB v f�w�BQK�KiD<�&|rf V K���fNK�W V BxPjD;�gnrfgK�h S w�w nrI�Bxn�PjBJD V fQK��"f�P V Bx|�B�D R K�f h V D$KpPjB R;R D$Kif���BAIYK R fUK
��D<�l�j� V fAIgPiK�KiDmPjfgK�fxP V �gK8fABxn"� K S hAD;B�nY���lh S w�w nrI�Bxn�PjBAD V fNK � �
³�w S P SNV D�K��QKFµUk�hN@CfgKpP�£���D V f·K S DmP!�A�gnrD>W"�gK
�L@>nLIUf#PjfAhJX�I S"R;S�v D;f«�"f V fAhAX�f V hAX�f:BJW�W"B V PjfJIUBAIgP1£ R @>nLI���fUK�P ViS DCK v�V BAI��YK S W"� V BxPjfxn V Kik�K S DmP V BAhHX�fxPj�gK
W"B VcR @>nLI���fQK�P VaS D�K&w�¯Aw�fQK�9

Mixage  b�f�w�D>�rB v f#IUf#W S�V Pjf W"BgK�K8fxn R fAw�fAIgP�Kpn V�R fQK���DC�a�a� V fAIgPiK�KiD R¡S K�D;IY� S�V w�B�PlD S I�I"f R K��gnrf#W"f V w6fxP
��f V BgK)K8f�w TrR f V�R B V fAhAXUf V hAX�f#nrI�D>|rf V Kif RCR f¬9L+ R h S I"hAf V I"f�� v B R fAw�fAIgP R B�h S w T D;I"B�D$K S I·�L@�BJW�W R DChQBxPjD S ILK
Bxn«P V Bx|"f V K��gn:W�XU��I S w�{AI�f���fUK&]�BgKiXQn"W K8ku��fgK�BJW�W R DChgB�PlD S I"K���D$KaW S I�D TrR fNK3Kpn V ��fgK3KiDmPjfQKF�6f T � S IQP R f
h S IgPjfJIQn V �QKpn R Pjf
�"f R B h S w T D;I"BAD$K S I��Yf�W R nuKiDCfJn V K�Bxn�P V fgK�K S n V h}fgK S n BJW�W R DChABxPjD S I"K�9Nb�@>nLIUf ��fNKFW R n�K
hA� R { T�V fUK�W"f V w6fxP�W"B V f��"fAw�W R f���f�K�@CBJW�WNnY��f V Kpn V�R f�K�f V |"D�h}f#��f�hAB V P S�v�V BJW�X�D;f W ViS W S Ki� W"B V�O!S�S�v�R f
]�BHWLKcW S n V |"DCKpnrB R D$K�f V&R f�hABxPjB R;S�v nrf��L@>n"I�f�B v fAI�h}f�DCw�w S�T D R DC{ V f¬9

��$�� $ -�. � � � � � �
@ 83� � � 5 �
L’importance du chemin. 4�I_w S Pjfxn V ��f V fAhJXUf V hAX�f�W"f�n�Pj´pD R BAIQPaD;hAD;W"f V I S K V fA�gnr¯xPjfQK&Z°b�B V fAhJX"f V hJX"f·�L@�D;I�� S�V w�BxPjD S I
W"fxn�Pj´af R<R f V fx|"¯xPjD V n"I"f²��D;w�fAILKiD S I_D;w�W R D�hADmPjf}k'h¬@�fgKlP�£·�ND V f�KH@�fA�l�afQhxP$nrf V Kpn V n"I T fgK S D;I_I S I_fJI"h S�V f
fx�UW V DCw�� S n � S�V w�B R D$K8�
Z·-&f R;R fNK«K S IQP R fNK��gnrfgKpPjD S IYK:Kpn V�R fgKi�gn�f R;R fNK P V B�|"BAD R;R fAIgP6BAhxP$nrf R;R fAw�fAIgP R fUK
w S Pjfxn V KM9Y[�I SNT K8f V |"BAIgP�B�n �iS n V �L@;XgnrD R f����J|rf R;S W�W"fAw°fJIgP���fQK'nuK8B v fgK1fxP���fgK1BJW�W R DChQBxPlD S ILK���f T k S I
SNT Kif V |"f nrI�f(�N��I"BAw�DC�gnrf®P V {gK�� S�V Pjf ¦ R fgK²W ViS hAfgK)KanuK�fxP R fxn V K�BJW�W R DChgB�PlD S ILK�³6��fgKihAfAIU�YfAIgPzµ Bxn
I�D>|rfABxn ��f R @<nuK8B v f V f�I�KH@�fA�a� S�V �ABAIgPjk�I S PjBHw#w�fAIgPu|"DCB3nLIUf�W"f V K S I�I�B R D$KiB�PaD S I��"f3W R nuK�fAI W R nzK&�pD;I"fAk"�"f
V fJIU� V f«W"B V �aBADmPjfAw�fAIgP!D;IgP$nrDmPjD¡|�f R B·���A�aD;IYD~PaD S I_��f R B V f}�gnr¯xPjf�f�P R B S n R fgK�KlP V BxPj� v D¡fgK���f V fAhAX�f V hAXUf
BgK�K S h�D¡�gfQK�9�b�fQK3w S Pjfxn V K���f V f}hJX�f V h�XUf I"f#� S I�hxPjD S I�I"fJIgP�W R nuK�Kpn V n"I�w S ��{ R f#³�� S INIUfA´aw S D/hAf��gnrf
� f#PjBJW"f3µ ( P V Bx|�B�D R Kpn V�R @ S hAh�n VaV fJI"hAf���fNK�w S PiKi´ah R �gK!hAX S D�KiD$K *!w�BAD$K!³�� S INI�f}´8w S D&hQf��gnrf � f#|�fxn"��µ
( P V Bx|"BAD R Kln V�R @CBA���A�gnrB�PaD S I_��fNK V �gKpn R PjBxPiK6��f V fAhAXUf V hAX�f·B�n�W ViS �lD R �"f R @>nzKiB v f V k S n Bxn�W VjS �lD R � @>nLI
w�BAh ViS ´afJI"KifAw TLR f���f V f}�gnr¯xPjfgK�K8f�w T"R B T"R fUK;*�9

+ R KM@�B v DmP���f�P V BJIYKi� S�V w�f V fJI«D~PaD;I"� V BAD V f ��D V D v � fxP�hAfHIgP V �#Kpn V�R fUK�BxP�PjfHIgPjfgK���f R @¡nuK�B v f V kuhAf �gnrD
�xPjBJD~P«h S I"KiD���� V �_Bxn ��� T n�P°�gn���f T h S w�w�f nLIUf®IQnLD$K�BAI�hAf}k
£ K8B}| S D V:R B�W ViS ��nuKiD S I���f�WrB V h S n V K

5�X VYRJE8QgNaRX7;E8cYF�H9HsFJKUF�NL7&q�VWF$cYFX7scYD(ELnaF�cmFXN V1T97;E8RJ7sT;DLNMb8F@KUD[N+:aDLHsF@D(EUb8F@SLE8RLVYT>G;KUDLNaD(:aDLHsF
5�] = 9 � :aR[I(Fg� 6L7;7;:g< >;>sK49aV1:aR[I�F B I(DLK .3FX7�(gR(I�F\CfDLD ^ �G6+7i7;:3< >;>;Q-R[IJF\C&D+D ^=B I�DLK .3F�NUVWDLN87&F�K�CaHsoJKURX7GT;SLEOF(V
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Bxn�P S�V DCKi�Af�WrB V�R fNK R DCfAIYK�XN�UW"f V Pjfx�¬PjfgK�� � 9 � n"D�Bxn V BADmP!WNn D<w�B v D;I"f V D R � B·fAI�h S�V f²�gnrf R �gnrfgK�BAI�I��AfgK
�gnz@>nLIUf#D;IgPjf V �lBAhQf���f V fAhAX�f V hAX�f�K S D~P�hABHW"B T"R fAk7Kln V3R B T BUK8f��L@¡nrI"f�KiD�w�W R f V fA�gnr¯�PjfAk���f I S nuK�� S n V I�D V
fJI V fxP S n V I S I W R n�K ��f KiD�w�W R fgK�³ V �gKln R PjBxPiKcµ�k:w�BAD$K���fNK V fAh S w�w�BAIU�YBxPlD S ILK8k ��fQK�hJX S D>� �"f
V fJ� S�V w
n R B�PaD S I�k"fJI�B}hAh S�V ��Bx|"fAh3I S K7h�X S D>�"k�I S KcDmPjD;I�� V BAD V fgK8k�I S K/W"B V h S n V KcW V �}hA�A��fJIQPiK S n°Bx|"fAh�h}fxnY�
�L@>nLIUf�h SYR;R fQhxPlD>|"DmPj�«BJ�"BAIgP'���JW S K8�6nrI�f V fA�gnr¯xPjf«K�f�w TrR B T"R f!Z�, S nuK�BNK�KiD¶KlP S I"K R £�Bxn V fxP S n V £ R @CD����}f
W V fAw�DC{ V f«��f R @CXN��W"f V Pjf��NPjf6Pjf R<R f«�gn/@�f RCR f«BJ|�B�D~P���Pj�6PlX�� S�V DCKi�Qf�W"B V ( ��4°\U`6k�EH�NsL� *�¦ R f�W"B V h S n V Kik R f
hJXUf�w�D;I ( ³!P V BJD R µ�*�D;w�W S�V Pjf·Bxn w S D;ILK6Bxn�PjBJIgP��gnrf R @�D;ILKpPjBJIUh�DCBxPjD S I_�gn R DCfAIL9u, S nuK«K S w�w�fQK�� S I"h
W"BgK�Ki�NK �L@¡nrI�f P S n¬Pjf WNn"DCK�KiBAI�hAf �gn R DCfAI XN��Wrf V Pjfx�NPjfHk W S D;IgP I��Ah}fUK�KiBAD V fAw�f�IQP I S ��B R ��f
���x|�f R¡S W�W"fAw�fAIgP��gn V �gK8fABxn fxP®��fgK�Kif V |"DChAfNK fxP S n�PlD R K BUK�K S hAD��QKik·£�nLIUf P S nNPjf�WNnrD�K�KiBAI�h}f �Nn
³ W"B V h S n V Kcµ�k"��f R B�IUB}|"D v BxPjD S I�³��gnLD"�jB�D~PFK8fAILKcµ�k"��f R B3IUB}|"D v BxPjD S I�³ S�V D;fAIgPj�Af3µ�B�n«� S n T"R f
K�fAIYK&�Nn
Pjf V w6fN9'[cP R fUK:W V fAw�DCf V K V �gKln R PjBxPiK�K S IgP R £�¦�B�n¥w S w�fAIgP S � k#Kpn V ^!w�B &QS I�W"B V f��"fAw�W R fAk
I S nuK
³�BAh�PaD>| S IYK&µ R fgK R DCfAILK�W ViS W S K8�gK K S nuK!� S�V w�f:��f V fAh S w�w�BAI���BxPjD S I � � KpnrDmPjf«£#nrI�f V f}�gnr¯xPjf S n�n"IUf
V fAhHX�f V hAXUf�D;I"DmPjD�B R fAk�I S nuK Iu@CBJ| S ILK W"BgK�� S�V w
n R �²f}�UW R DCh�D~Pjf�w�fAIgP�h}f T fNK S D;IL9&^3n(�lD;I"B R W S n V PjBJIQPlk R f
W"B V h S n V K�³�Bxn V B��lB�D~P«KifAILKcµ ( BJ|"fQh W R nuK S n�w S D;ILK:��f_KpnrhAhQ{gK;*ik�fxP R @CBAhxPjD¡|"D~Pj��w�fAIQPjB R f¨h S n"W R BAIgP
V fAhHX�f V hAXUf�fxP�IUBJ|"D v B�PaD S I·Iu@CBxn V B�W R nzK1fxn T fgK S D;I·�u@�¯JP V f R DmP$Pj� V B R f�w�fAIgP�³����Ah R B V BxPjD>|"f3µ�k�W"f V w�fxPCPjBJIgP
BAD;ILKiD"��f3W"B ViR f V �L@¡n"I
�6f T D<w�W R DChADmPjfN9

Myware + everyware  26fAw�BAD<I�W ViSNT B T"R fAw�f�IQPjkYh}fgK&w�¯Aw�fNK&D<IQPjf V �aB}hAfgKik"hQfgK&w�¯�w�fNK&w S Pjfxn V KikLKiB�n ViS IQP/hAf��gnrf3I S n�K
K S w�w�fUK R f�W R n�K²KpnuKihQfJWNPlD T"R fNK:��f_hJX"f V h�XUf V:S n���f�K8B�D$KiD V h S w�w�f V fA�gnr¯xPjf Kif R;S I R @�X"fxn V f_��f R B
�iS n V I��AfAk R f R DCfxn���f#I S P V f�h S I¬I�fJ�"D S I S n�fAIUh S�V f6I S K�X�D$KlP S�V D¡�gnrfUK���f V f}h�XUf V hAX�f}k�fxP�hAf�KiBAILK�w�¯Aw°f
Bx| S D V�T fNK S D;I��L@¡nrI�f V fA�gnr¯xPjf3D;I�DmPjD�B R fAk"�L@¡nrI W V fAw�DCf V ³�BAw S�V �AB v f3µL9

b�B R BAI v nrf#BAI vYR BAD$K�f#��PjBJIgP�fJI R B�w�BxPaD¡{ V f W R nuK!Ka��IQPaXU�}PlD¡�gnrf#f�P�D R�R nuKpP V B�PlD¡|�f��gnrf R B#I/
UP V fHk S I
W S n VpV BHDmP����Ah V D V f�hAf �$n�P$n V%( W VjS hHX�f *�W"B V'R B h S w T D;I"BAD¶K S I«��f ��fxn"��Pjf V w6fgK�¦U]_�¬��B V f ±�[&|rf V �Q��B V f¬9
³
]_�¬��B V f�µ·W S n V hAf«h S�V Pjfx�¨h SYR;R fAhxPjD;�lkFD;I"´p|"D¡| S 9z³�fx|"f V �¬��B V f3µ�W S n V ���gKiD v IUf V
R f V { v I�f«��f:hAfxP$Pjf
B R>v"S�V D~PlX�w#DC�gnrf�BAw T DCBAIgPjf}kUn T D;�gnrDmPjBAD V fN9

��$�� $ -�. � � #��N� ��"65�� � � �b�B��gnrfgKlPaD S I �L@>nrI ��f T Ki�Aw�BAIgPjD;�gnrf�fxP­��f�w S PjfMn V K(KpnuK8hAfJWNPjD T"R fgK®� @CfAI fJ�NP V BAD V f�W R ncK
³�D;IgPjf R;R D v fAw�w�fAIgPzµ��gn�h S IQPjfJIgnrk3IUf h}fUK�Kif¨��f­K8f W S K8f V ��fJWNn"D$K R @$B V PlD;h R f�� S IU��BxPjfxn V ��f ( ��[F.�,�k
="G�G�E-*�9

Moteurs sémantiques : l’approche « top-down » b�fgK�w S Pjfxn V K���f V fAhHX�f V hHX�f#³�Ki�Aw�B�IQPaD¡�gnrfUK/µ·K S n R {J|rfJIQP�W R nuKiDCfxn V K��gnrfQKpPjD S ILKM9�b�B W V fAw�DC{ V f
fgKlP&hAf R;R f
�"f R B V f R BxPjD>|"f h S w W R fJ�"DmPi�!��f R fxn V W V D¶K8f fAI�w�BAD;I«£ R @�X�fxn V f S �:R fgKFn�PlD R D$K�BxPjf�n V K V �Ah R BAw�f�IQP
��fgK!D;IgPjf V �aBAh}fgK!��f�W R nuK�f�I²W R nzK!� R nrDC��fgKik V D;hAX�fNK � 4!f)P3D;INP$n"DmPjD>|"fgKM9�0�I�K�BADmP�W"B V fx��fAw#W R f R f V 
 R f«�gnrf
�iS nrB R B K SNT�V DC�xPj��fxP R B KiD;w#W R DChADmPj���Yf R @�D;IgPjf V �jBAhAf���f O
S�S�v�R f���BAIYK K S I KlnuhAh}{gK�9�0
I h S I�I"B-,<P
� v B R fAw�fAIgP R B(��D<�j�aDChxn R Pj�(�gnrf W S KifJIQP R fQK�D<IQPjf V �lBAhQfNK�hAB V P S�v�V BJW�X�D;�gnrfgK ��� £ R @�D;IgPjf V IUBxn�Pjf R BAw T ��B¬9
]�¯Aw�f R fQK S n�PlD R K:��f_hAB�Pj� v"S�V D¶K8BxPlD S I � �:S IgP�w�D¶K R;S I v PjfAw WuK:BJ|"BAIgP°�L@C¯xP V f_BA� S WQPj�gK«W"B V«R f v�V B�IU�
WNn T"R DCh�fxP�K S IgP'fJI�h S�V f�Bxn �8S n V �L@CXgnrDcW"f V �xnuK!h S w�w�f�W R n�P 
gP V �gKif V |"�gK1£���fNK�n�PaD R D$K8BxPjfxn V K1BJ|"f V PjD�KM9c\LD
PjBJIQP�fgK$P��gnrf R f �6f T Ki�Aw�BAIgPjD;�gnrf�WNnrD$K)K�f n"I �iS n V ¯xP V f V �}B R D¶K��²��B�I"K R B�� S�V w�f·D;w�B v D;I"�Af�W"B V K S I
h S I�hAfHWNPjfxn V k�fJIUh S�V f3�lBxnr� V BA´¶Pj´lD R �gnrf R fgK&w S Pjfxn V KcW VjS W S K8fJIgP/��fgK/D<IQPjf V �jBAhAfgK7BA��BJWNPj�AfgKM9

F�� I�6iF[V 7mH;F4MMH;D8V17mTiN 689L:aF�c\V1:aR[IJFA:OcYD�CaH;F�K O b8oXQ-T;NaT]:8R�c ��e�3 �  @&�" $+\ &+./FX73cYF�H;TiR�N+73HsR�NaD(7sT;DLN b8FfM�N8RXnaT;k8RX7GT;DLNQOUqMI�F�H;H;Fb8FPMMb8o[VWDLcYT;FlN+7;R�7;TsDLNQOMFX7&b8FAV1E8cYIX6aR�c1k8F@I�DLk8NaT 7^T naFLB
FY5 � E8c3H;F�KUDLb+F M�H;F[Vdk8FXN&V3R�98R(N+7 R(IX6aFX7Go�I�F@b8TGVWSLEOF@DLNL7&RJE V VYTaR[IX6aFX7Go[VdI�FXEaj�G H;qVO
F1_ V1E8c H9R NOD(7;T;DLN b�69TiN 7^FJc1Q-R[IJF cYT;IX6aF D(E ! K U � ! T;I�6 K N+7^FXc1NaFX7 U@:L:aHiT;I�RJ7GTsD(N-.=& naDLT;c6L7;7;:g< >;>sQGcXB ? TZ^OT9:aF�bLT;RLB DLcYk(>;?AT:^aT9> !$T;I�62; K NL7GFXc-NaFX7 ;�U@:+:8H;TsIJRX7GTsDLN
F��  �R�cG7GDLDQ� 6+7i7;:3< >;>;?�?A?MB ^aR[c 7GDLDaB I(DLK .=&-d cYD ^+^aF�c�� 6L7;7;:g< >i>;?A?A?MB k8cYD ^�^OF�cXB I�DLK .
F�5 � jLR(HsFJR[bQ� 6L7;7;:g< >i>;?A?A?�B F�j8R(H;F�R(b&B IJDLK .=&�edHiE&V17:9 � 68797;:=< >;>;?@?A?�B I�H9E VW7:9&B I[DLK .
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b�B V D;hAX�fNK�Kif«�u@¡nrI��6f T Ki�Aw�B�IQPaD¡�gnrfAkF�gn¨W S D;IgP1��f#|Nn�f«��f R B V fAhAX�f V h�XUf«�L@�D;IY� S�V w�BxPlD S I�k�K�f
KiDmP$nrf3W V D;I�hAD;WLB R fAw�f�IQP/��BJIYK R fQK�h}BJW"BAhADmPj�NK&��f
IUB}|"D v BxPjD S I S WQPlD<w�D$Ki�QfgK&�gn/@�D R W"f V w�fxP$P V B�D~Pc�L@ S �p� V D V 9"\ @CD R
K�@CB v DmP�³�KiDCw�W R fAw�f�IQPzµ���f V �JW S IU� V f�£���fgK��gnrfgKpPlD S I"K��gn Pl�¬W"f ³ � nLD¡�#µ���� S n w�¯Aw�f���f�KiD�w�W R f
���gK8B�w T D v n��lKiB�PaD S I � �ik R fQK w S Pjfxn V K���f V fAhAX�f V h�XUf�B}hxP$nrf R K v { V fJIgP�Kpnr�p�aD$K�BAw�w�fAIgP T DCf�I¨hAf v f�I V f:��f
�gnrfgKlPlD S ILKM9 [�I V f}|�BAI"h�XUf�£:W"B V PlD V � @>nrI�f V fA�gnr¯xPjf�D;I�D;PlD;B R f}k R f��jBADmP!��f:W S n�| S D V I"B}|"D v nuf V I S I�W R n�K
KiD;w�W R fAw�f�IQP�£ R @�BJ|"f�n vYR f S n¨Kpn V�R B T BgKif���fNK T BAh ª"R D;I ª K3w6f�IUBAIgP��L@¡nrI·KiDmPjf�£
nLI:Bxn�P V fAk w�BAD$K T f R fxP
T DCfAI���BAILK�nrI_fAIN|"D ViS I�I�fAw�fAIgP K8�Aw�BAIQPaD;�gnrf:fJ��W R DChADmPjf·fxP�h S IgPjfx�¬P$nrB R D¶K8� W S n VaV BADmP�¯xP V f v�V BJIU��f�w6f�IQP
D;IgPj� V fgK�KiBAIgP � 	�9

\"D
nLIUf V �Af R;R f V f}h�XUf V hAX�f�K8��w�BAIgPjD;�gnrf���fJ|"DCf�IQP«n"I �8S n V W S K)KiD TrR fAk�f RCR f K8f V B R;S I v PjfAw W K
V �gK8f V |��gf�£ R @$fJ��W R;S�V BxPlD S I��"f�h S�V WNnuK&���A��D��QK&��BAILK&��fNK�h S IQPjfx�NPjfgK7��f'P 0 hJX�f T DCfAI#DC��fAIgPjD;�aDC�gK�fxP/Bxn:KifAD�I
��f!h S w�w nrI�Bxn�Pj�gK���f�W V BxPlD;�gnrf3P V {gK���� R D�w�DmPj�AfNKikLB�|"BAIgP7��f6K8f1P VjS n�|�f V £�W SNV Pj�Af!�L@�D;IgPjf V �lBQhAf!�gn v�V BJI"�
WNn T"R DChN9

b�@C�xPjBxP/��f R @CB V P/BAh�P$nrf R D;I"��DC�gnrf3W R n�P 
gPc�gnrf R fNK&BJ|rBAI�hA�QfgKzPjfAhJX�I S"R;S�v D;�gnrfNK�Kif Kif V |�f�IQP/�gn#�6f T
W S n V W VaS W S Kif V n"IUf B V hJX�DmPjf}hxP$n V f ��f¢I�BJ|"D v BxPaD S I D;ILKaW"D V �Af ��f h}f RCR f ��fNK T BgK�fQK���f � S I�I��}fUK
V f R BxPjD S I�I�f R�R fgKM9

Moteurs sémantiques : l’approche « bottom-up ». ^ R @$D;IN|rf V K8f�� @>nrI�f�BJW�W ViS hJXUf���fUK8hAfAI���BAIgPjf�D;w�W R D��NnrBJIQP_�gnrf K S D;fAIgP­��� � £�� V B�IUhAX�D¶K R f�K
��D<�l�j� V fAIgPiK SNT KpPjB}h R fgKcPjfAhAX�I�DC�gnrfgK�W"f V w�fxP$PjBJIQP R B
w�D$K8f#fHIE��nY| V f
�L@>nrI#�6f T P S PjB R f�w�fAIgP�Ki�Aw�BAIgPjD;�gnrfAk
R @$�J| SYR n�PlD S I ��fUK � S I�hxPjD S I�I�B R D~Pj�gK K��Aw�B�IQPlD;�gn�fgK ��fgK w S Pjf�n V K ��f V fAhJX�f V hAX�f KpnrD>| V B W R n�K
W ViSNT B T"R fAw�fAIgP n"I"f BJW�W ViS hJXUf BgK�hAfAI���BAIQPjfAk¢�Aw�f Viv fJIQPjfN9�+ R K�@�B v D~P hAfxP$Pjf � S D$K ��f W V fAI�� V f
W ViS�vNV fQK)KiD>|"fAw�fAIgP�fJI�h S w�WNPjf R fNK���D;�a�a� V fAIgPjfgK1Bx|rBAI�hA�QfgK1��fgK�W ViS P S h S�R fgK8k R BAI v B v fQK!fxP�� S�V w�B R D$K�w�fUK
R DC�gK�Bxn��6f T K��Aw�BAIQPaD;�gnrf}k�I S I W"BNK&��f�w�BAI�D�{ V f vYR¡S�T B R f�w�BAD$K�Kpn V ��fgK�h S IgPjfJIQnuK�P V {gK7h�D T"R �NKik S n°��BJILK
R f�hABA� V f���f�h S IQPjfx�NPjfgK7��f V fAhJXUf V hJXUf R £�fJI"h S�V f�P V {gK�KaW"�AhAD;B R D$K��gKM9

[�I ]�B V K&="G�GY�¬kd��B�X SYS ! B!BAD<ILKiDzBAI�I S I�h}� � �F�gnz@�D R W V fAI"� V BADmP7fJI«h S w WNPjf R f#KlPjBJI���B V �6.�2 y � �
BAD;ILKiD��gnrf R fgK�w�DCh ViS � S�V w�BxPiK � � 9«q S n V I�f¢W V fJIU� V f �gnrf h}f ��f V I�DCf V fx�"fAw�W R fAk¨��f¢I S w T�V fxnY�
���x|�f R¡S W�W"fAw�fAIgPiK�fJ�"D$KpPjfAIgP�BAhxP$nrf R;R fAw�f�IQP�� � 9�b�B#��f V I�DC{ V f#h S n V K8f���f#� S I��:f�I v B v �Qf W"B V3R fgK�w S Pjfxn V K
h S IYKiD$KpPjf V B(� S I�h £(fJI�W V f�IU� V f R f(w�B}�"DCw nLw fAI¥h S w WNPjf ( KiBJI"K�I��AhQfgK�K8B�D V fAw�fAIQP²BxP�PjfJIU� V f®n"IUf
X�B V w S I�D$KiBxPjD S I vYR;S�T B R f S n�n"I�f�KpPjBJIU��B V ��D$KiBxPjD S I�nLI�D>| S �gnrf���f R @Cf�ILK8fAw TrR f���fgK����J|"f R;S W�W"f�w�fAIgPiK
BJW�W R D�h}BxPaD;�iK�fAI²h S n V K *ikLP S nNP�fHI P VaS n�|"BAIgP R f�w S ��f�I²�"f K�@CfAI�Kif V |"D V W S n V ³�fJI V D�hAX�D V µ R @Cf}�UW"� V DCf�IUhQf
n�PlD R D$KiB�Pjfxn V«R;S�V K:�L@>nLIUf V fAhAX�f V h�XUf_�L@�D;IY� S�V w�BxPjD S I�k�W"B V fx�"fAw�W R f_fAI(W V �gKifAIgPjBHIgP°��fgK V �QKpn R PjBxPiK:��f
V fAhHX�f V hAXUf¢��BJ|rB�IQPjB v f KlP V nrhMP$n V �gK S n W"f V w�fxP$PjBJIQP���Bx|�B�IQPjB v f¢�L@�D;IQPjf V BAhxPjD S IYK�Ka�UI"h�X ViS I�fgK B}|rf}h
�L@CBxn�P V fgK V f}hJX�f V h�XUfgKik¨�L@�B�n�P V fgK�Kif V |"DChgfQKik��L@CBxn�P V fQK(Pjf V w�D;I"Bxn"� � @CBAhAh}{UK
�l4�9 2�DmP BxnNP V fHw�fAIgPjk R fUK
w S Pjfxn V K�Ki�Aw�B�IQPaD¡�gnrfgK�W S n VaV BAD;fAIgP�� S n V I�D V nrI�f#K SYR n�PjD S I°Bxn�� R DCw�DmPjBxPjD S IYK���f R B V fAhAXUf V hAX�f
W"B V w S Pj´
h R �N9

F�F3b8RX7GF@b8F$N+R[TGV\VWR�NaI�F@b8F/7GF�H;H;F�IJo�H;o\CacYT97^o &LbLRJ7^F@b8F 7^FJHsH;F@k(EOF�c1cYF@D(EeIXRJ7GR V 7;cYD(:O6aF$N8RJ7iE8cYFJHsH;F�& b8oXQ1TsN+T97sT;DLNMb8F 7^FJH87GFXcYKUF��
F�J V1E8cmb+F[V3cYFJSLE �P7^F(Vmb+F/7:9L:aF M/r R[k EOR�c%O�NOoJI�F[V\VWT97^RJN87&b+F$:8cYo�IJT^VWF�cmV
69TiH]V
69R�k8T97&b8F$H769R�N8T9KUR(HOD(EUb E nao�6aT;IXEOH;F
F�S]` F�CaT;H;HsFP7gb�6ZUAH;F�j K V=^ODLH;bUV1EOcdH;F[VdK@9 7G6OF(VmFP7gH;RAcYo�R�H;T97^o@b8F@H;RAcYF�IX68F�cYIJ6OFAVYoJKUR�N+7sT;SLEaF�F(V17=V EOcmIJF$:&DLT;N+7&:8R�c17sT;IXEaH;T IXcYF�KpFlN+7o�I�H;R(TicYR�N 7m< 6 7;7s:g< >9>^RJHsFJj8TGV�^aDLHsbfB ?ADLcYbL:8cYF[V VXB I�DLKM>>(+*�*�\(>>*+, > 0)*(>-VYF�KURJNL7GT;I�G-VWF�R�cYI�6HG97;6aF�GGKf9L7G6HG;R�Nab�G^cYF�R�H;T 7:9 >
F�X 6+7i7;:3< >;>;?�?A?MB 7GF�I�6aI�c1E8NaIX6]B I�DLKe> (8*�*�\ > *30 > "%0J>:98R(6aDLD+GGFJK�CacYR(I�F[V G;7;68F�G1VYF�KpR[N 7^T;I�G^?AFlCHG F�jL:aF[IP71G^7G6aF�G;?AF\CHG^7-D+G DLcYk8R�NaTiZ(F�G T97 VWF�H9Q=GTiNHG R G^6LE8c1c>9L>
F�] Mf!$F[V D(EOcYI�F T�F VWI�cYT9:87GT;D[N (gc1R[KpFX? DLc�^ ��!�T (�.AF(V17/EON KUDLb�I�H;F b+FUk8cYRJ:86aFUb8F[V 7GTiNaoUq b8o�I�cYT9cYFUb8FeQ-R �(DLN Q DLcYKpF�H;HsFpHsF(VcYF[V VYD(EOcYIJF[VQ?�FXC FP7 H;FXEac\VMKUoX7GR(b8DLN8Nao�F(V�&/b+F Q-R ��DLN q :OFJcYKUFX7;7sc1F H;F 7^cYR(T 7GF�KpF�NL7AR�E+7GDLK�RJ7sT;S EOF b8F 7GF�H;H;F[VMb+F VWI�cYT9:87;TsDLN&VPB
T�o\nfF�H;D(:8:Oo :aR[c H;F ? 0+e2& !'T ( F[V 7 H;F H;R�Nak8R�k+F b+F CaR VWF b E ?�FlC VYoJKUR[N+7;TsS EOFLB O � D(EOcYIJF�<6L7;7;:g< >;>sQGcXB ? TZ^OT9:aF�bLT;RLB DLcYk(>;?AT:^aT9> !$F[VWD(EOcYI�F ;+T�F(VYI�cYT9:87GT;D(N3;2(&cYR�KUFX?�D+c�^
J�� ` F[V KUT;I�cYD(Q-DLcYKURJ7-V�VWDLNL7/E8N H9R�Nak8R�k+FUb8F�CaR(H;TGVYR(k8FUS E8Tm:aFXc-KUFP7 HGh F�j :8cYF[V\VWTsDLN b+FUHiR VYo�KMR�N+7;TsS EOFUb+R�N&V E8NaFM:OR�k+FM?AFlC
� "#= ` � D(E�� � "#= ` .\B
JY5 ` 6 EaN b8F[V :aHiE&V :OcYDLKUFX7;7GFXE8c\V�F[V 7�(�3VU ( � (gcYT;F�Nab D(QVU (]cYTsFXNab8.7&3E8N naD8I�RXC+EOH;R(TicYF !'T (�:aF�cYKUFX7;7;R�N+7�b8F b8o�IJcYTicYF b8F[V:OFJc\VYDLN8NaF[VdFX7&H;F[V cYF�H;RX7GTsD(N&VdSLEOh F�H;H;F[VdFXN+7scYFX7;TsFJN8NaFXNL7gFXN+7scYF@F�HiH;F[VPB+� 6(7;7s:3< >;>;QGcXB ?AT:^aT9:OF�b+TiR+B D(cYkL>;? TZ^aT > (�3VU ( . B
J1_ "mo�H;oX:86aDLNaF[VdI�F�H;H9E8H;R�TicYF[V NaD(7^R(KMKUFXN+7
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��*��%�$)a#������ #a% �-*���* .P#a%M"$#���� )O#a'��$#&)+'��$# ,��m) ��0].���' � �A*
	��
Petite revue de troupes + R fJ�"D¶KlPjf�BAhxP$nrf R;R f�w�fAIgPuP VjS DCK v�V B�IU�YK�Pl�NW"fNK&��f!w S Pjf�n V KcW V f�IUBAIgP/fJI�hAX�B Vav f�h}f V PjBAD;ILK&BgKaWrfAhxPiK7�gn#�6f T
Ki�Aw�BAIgPlD;�gn�fN9

b�fgK�w S Pjfxn V K v �JIU� V B R D¶KlPjfgK�f�P v�V BJI���WNn T"R DChAk��gnLD�D;IgPj{ v�V fJIgP:W VjS�v�V fgK)KiD>|"fAw�fAIgP²�ND;�l�a� V f�IQP)K
w�DCh V8S � S�V w�BxPiK�9

b�fgK�w S Pjfxn V K ³�Ki�Aw�B�IQPaDCKi�NKcµ¨� S IQP R B�W R n"WrB V P�Ir@�D;IgPjf VaVjS�v fHIgP�W S n V!R @�D;ILKpPjBJIQP!�gnz@>nLIUf Kif�n R f
T BNK8fAkYh}f RCR f��Yf3��D ª D;W"fA��DCBAk"fxP/��B�I"K R fgK8�gnrf R K R fNK V fA�gnu¯�PjfgK�K�@CfA�a�jfAhxP$nrfJIQPFK S nuK/� S�V w�f!��f��gnrfNKpPjD S I"K�f�I
R BAI v B v f�I�BxP$n V f R 9�4�IUf�h S IQPjfx�NP$nrB R D$KiBxPjD S I�fxP���fgK6h S w�W R ��w�fAIgPiK�Ki�Aw�BAIgPjD;�gnufQK��"f·hAX�BA�gn�f V fA�gnr¯�Pjf
K S IgP B R;S�V K W V8S W S K8�gK BxnY� n�PjD R D$K�BxPjfxn V KM9 26BJIYK hAfxP$Pjf hABxPj� vUSNV D;f hADmP S IYK - V nrf ª I S � R fA� v f
( XQP�PlWz¦ � ���!�
�°9 P V nrf ª I S � R f}� v fN9~h S w � *ik q S ��f V KifxP ( XQP�P�Wz¦ � �C�
�!� �$W S ��f V Kif)P�9mh S w * S n fHI�h S�V f¥-/��D;I"f
( XQP�PlW²¦ � ���!�
��9 P$��D;I�fN9~h S w � *�9¬5�fgK&w S Pjfxn V K�K S IQPcfHI�h S�V f�fHI WYXUBNKif�fJ��W"� V D;w�fAIgPjB R f ( |"f V KiD S ILK&B R WYXUB S n
T ��PjB *�9gb�B!�gnrfgKpPlD S I�h R �!fUKlP&hAf R<R f!�gn:I�D>|rfABxn:��f KpP V nrhMPCn V BxPlD S I���f R fxn VcT BNKif!�L@CBJW�WNnLDl9gb�B�W ViS W S KiDmPlD S I
��f�� S I�hxPjD S INI"B R DmPi�QK
K8��w�BAIgPjD;�gnrfNK�IU�AhAfNK)KiDmPjf�fAI·fA�l�afxPjkzfJI:W R nuK1� @>nLIUf�B R;v"S�V DmPlX�w�DCf#W"B V PlD;hxn R DC{ V f}kc��fUK
h S�V WNnuK V f R BxPlD>|rfAw�fAIQPFK$P V nrh)P$n V �gK S n�BAD�Ki�Aw�fAIgPz³�KpP V nrhMPCn V B T"R fgK&µL9

+ R �jBxn�P¥fHI��aD;I h�D~Pjf V k W S n V ¯)P V f h S w W R fxPjk R fQK w S Pjfxn V K ��f V fAhJX"f V hJX"f fxP¢K SYR n�PjD S ILK
³�h S�V W S�V B)Pjf3µ �gn"D�D;IQPj{ v�V fAIgP ��fgK�� S I�hxPjD S I�I�B R DmPj�QK K8��w�BAIgPlD¡�gnufgK�K S n�|�fAIgP W R nuK V D;hAX"fgK�h}B V D R K

J�� K KUR(k8F F�jL7;c-R(T 7GF b E b+TiRJ:ODLc1R[KMR b8F � D�naR � :OT naR(I�^ &6L7;7;:g< >;>sNaD�naR V :OT naR(I�^gB 7 9 :OFP:OR(b&B IJDLKM>GNOD�naR ; V :OT naR(I�^ V<;8?AFlCaHGDLk >;Q-T;HsF(VY>;NaD�naR%;&V1:OT naR(I�^3;&VYF�KpR[N 7^T;I�;+? FXC2;87GR(HZ^&B :8:+7
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� S IUhxPaD S I�IUf�IQP v �JIU� V B R f�w�fAIgP1Kpn V ��fQK
KiD R;S K�D;I�� S�V w�BxPjD S I¬I�f R K T DCf�I²��� R DCw�DmPj�gK (aR fgK�� S I�I��}fUK1D<IQPjf V IUfUK
��f R @�fAIQP V fJW V D�Kif�*�9 � �

^3n°�pD;I"B R kYhAf�³ V ¯�|"f
K��Aw�B�IQPlD;�gn�f3µ�Kif�� S I�I�f�Bxn �iS n V �L@�XQnLDr£ R D V f���BAIYKznLIUf V �AB R DmPj����f3W R nzK&fgI
W R nuK&³�Ki�Aw�BAIgPjD�Ki�Qf3µ���f R B V fAhAXUf V hAX�f��L@�D;I"� S�V w�BxPlD S IL9

��$�� $�� " � � � � # 5��;:="�� � � � " ��>+�65��;:=" �b�fgK�w S Pjfxn V K6��f�W V fAw�D�{ V f v ��IU� V BxPlD S IUk V fJW S K8BAD�fAIQP�Kpn V�R @�BAI�B R �LK�f·�gn h S IgPjfJIQn ��fUK�W"B v fUK
D;I"��fJ�"�AfNK:fxP6I�f�W V fJI"BADCfAIgP�fHI�h S w WNPjf¨�gnrf R f®³�w�BxPjhJX�D;I v µ ( h ViS D�K8fAw�fAIQP3*«fJIQP V f���fgK:w S PiKi´jh R �UK
( hAf�n�����f R B V fA�gnr¯xPjf�f)P/hAfxn�����fgK/W"B v fgK&D;I���fJ�r�AfgK;*�9

b�fgK�w S Pjfxn V K���f·��fxn��"DC{Aw�f v �AI�� V BxPlD S I(K�@�D;IgPj� V fNK)KifAINP��L@CB T"S�V �_£ R B KpP V nrh)P$n V f·�gn_�6f T f�I
PjBJIQP:�gnrf v�V BHW�X�f SNV D¡f�IQPj�Ak�KpP V nrh)P$n V f(�gn"D
|+,$IgP«P VjS n¬|"f V KiB W R BAhAf(Bxn h+��n V ��f R f�n V B R>v"S�V DmPlX�w�D�f
( q/B v fx.1BJI ª *ik�W"f V w�fxP$PjBJIQPLn"I�f V f}hJX�f V h�XUf��L@�D;IY� S�V w�BxPlD S I ³6Bxn v w6f�IQPj�Af3µL9

b�B�P VjS D�KiDC{�w�f v �AI"� V BxPlD S I«fNKpP�hAf R<R f ��fNK�w S Pjfxn V K�³�K S hAD;B�nY��µ«f�P&³ W"f V K S I¬I�B R D$K�B T"R fgK&µ � ���gnrD
B �iS n�PjfJIgP R f �lD R P V B v f�BAw S IgP���fgK_K S n V h}fgK�W"B V�R fUK·nuK8B v f V K¨h S w�w�f nrI w S ��{ R f���f W"f V PlD;I"f�IUhQf
��D<�l�j� V fAIgP�9 b�B«W"f V K S I¬I�B R D$K�BxPlD S I�W"f V w�fxP$PjBJIQP!£:hJX�BAh�n"I���f:�lB TUV D��gnrf V ³�K S I µ�W ViS W V f«w S Pjf�n V ��� k���f
hJX S D$KiD V ³�KifNKcµ�K S n V hAfgK fxP°�L@ S n�| V D V f�ILKlnLD~Pjf_hAfxP°fgKaW"B}hAf_£_� @CBxn�P V fQK ( h S w�w6nrI�B�n�PjB V D�KiBxPjD S I�*:fgKlP
Bxn �iS n V �L@<XQnLD�nLIUf�PjfJIU��BAI�hAf�P V {gK�� S�V Pjf��gn"D3�jB�D~P�KlnLDmPjf¨£ R @Cf�I v"S nrfAw�fAIQP W S n V�R fgK:KiDmPjfgK��"f­KiD v I�fxPiK
W"B V PjB v �gK���BJI"K R fgK8�gnrf R K R @<nuK�B v f V h S I"KpP V n"D~Pjk�B v�V { v f K8fgK(K S n V hAfQK�fxP R fNK��lB�D~P�W"B V PjB v f V £ n"IUf
h S w�w6nrI�B�n�Pj�N9

b�B��gnrBxP V D;{Aw�f v �AIU� V BxPjD S I K�@�D;ILK�h V DmP­��BJI"K�nrI�f R;S�v DC�gnrf���D$K V n"WNPlD>|rf�Bx|�fgh R @�B VaV D¡|��Af���f�K
]�BQKiXgn"WuK ��	 f)P R f w�D>�rB v f �gnrDuW"fxn�P S W"� V f V fJIgP V f�Kif V |"D¡hgfQKik S n²fHIgP V f�n"I�w S Pjfxn V f)Pcn"I �l��fQK3Kif V |"DChgfQK�9
4�I�f«B VaV D>|"�Qf«�gnrD7|"DCfAIgP!K8f«h S I � n v nrf V £ R B�KpP V nrhxP$n V BMP�D S I���f�W R nzK!fAI·W R n�K!�lD<I"f«��fQK!h S IgPjfJIQn�K8kF�gnrf
hAfxPCPjf�K¶P V nrhMP$n V B)PlD S I·K S D~P�W VjS �gn"D~Pjf#fHI:B}|�B R W"B V�R fQK�n�K�B v f V K ( D<IU��fJ�"BxPjD S I·K S h�D¡B R f *8k S n�fJI:BAw S IgP�W"B V
R fNK�w S Pjf�n V K ( w�DCh ViS � S�V w6BxPiK�fxP�K8�Aw�BAIQPlD¶K8BxPjD S I°��fNK R;S�v D;�gnrfNK�f�P�KpPjBJIU��B V �YK���f���fUK8h V D>WNPjD S I .«P V D>W R fxPiK
.�2
y I S PjBJw�w�f�IQP3*�97q/B V BJD RCR f�n V Kik�f�I�w�fxP$PjBJIQP�£��ND$KiW S KjDmPjD S I�nrI�I S w T�V f ��f·W R nuK«fAI_W R nuK v�V B�IU�
�L@�^3qz+)K
�
�jk R fNK«w S Pjfxn V K°��fx|"DCf�I�I"fAIQP R fgK�W V f�w�DCf V K«� S n V I�D¶K�K�fxn V K°��f Kif V |"D�hQfgK¨� fxP R fgK�W V fAw�DCf V K
T �AIU���jD�hADCBAD V fgK&��fgK7� S I�IU�AfNK&h S�R<R fQhxPj�AfQK�9

^ R B·� S D$K�hgB�nuKif·fxP�h S IYKi�}�gnrf�IUhAf·��f:hQfxP�Pjf:�x| S"R n�PaD S IUk R fgK!PjfAhJX�I�DC�gnrfNK R D��}fgK�Bxn­W ViS P S h S�R f
.�\u\#|"DCf�I�IUfAIgP S �l� V D V Bxn«W"� V D;w�{xP V f!��f R B V fAhAXUf V hAX�f!� @CD<I�� S�V w�BxPaD S I nrI�f v�V BAIgn R B V D~Pj�
�gnrBJIQPaD~PjBxPlD>|"f!fxP
�gnrB R DmPjBxPjD¡|�f � nuKi�gn/@�DChAD_D;w#W S K)KiD TrR f £ BxP$PjfHD<IU� V f ( [&.�-���k ="G�GY�¬h�*�9 b�fgK�w S Pjfxn V K���f V fAhHX�f V hHX"f
V fJW V fJI�BAIgP R £ fAIUh S�V f £ R fxn V h S w WNPjf h}fgK�I S n�|"f R�R fNK R;S�v D¡�gnrfUK��L@�fJ�UW R;S DmPjBxPjD S I°fAI�W ViS W S KiBJIQP�hAf V PjBHD<ILK
��f R fxn V K V �gKpn R PjBxPiK&�ND V fAhxPjfAw�fAIgP/Bxn�� S�V w�BxPu.�\ \ ( [F.1- ��k�="G�GY�¬�6W�Wu9Qd�G�´ls�=�*�9

��$�� $ -�. � � � � # 4 " �%B7> :="��X�=� 5��
b�B �N��I"BAw�DC�gnuf��gn«��f T k R @C��w�f Vjv f�IUhAf ��f�KifQK�h S IgPjfJINnuK�K�@CfNKpP�P V {gK R;S I v PjfAw WuK�h S IQPjfJIgPj�Af���f

Kif¸���}h R D;I"f V ��BAIYK�nrI ³ W V �gK8f�IQP BJIgPj� V D;f�n V µ ��f R B V f}h�XUf V hAX�f¸�u@�D;I�� S�V w�BxPjD S I�k R fgK¥w S Pjfxn V K
K�@CfA�a� S�V �ABAIgP��L@CD<IU��fJ�"f V�R f W R nuK V BJW"DC��f�w�fAIgP W S K�KaD T"R f R @CfNK)K�fAIgPlDCf R ��fNK h S IgPjfJIQnuK���D$KaW S I�D TrR fNKik
fA�p�jB��ABAIQP&Bxn°��n V fxP7£�w6fgKpn V f R fQK�h S IQPjfJIgnuK R fNK&W R n�K�BJIUhAD�fAILK���f R f�n V K�D;I"��fJ��W S n V&R fgK V fAw�W R BAh}f V W"B V
��fgKcI S n�|�fQBxn��u9

J�5 :aD(EOc E8N :aR�NaD[cYRJK�R :aHiE&V IJDLKM:OH;FX7 b+F�I�FX7;7GF�D Q-Q1cYF�&�naDLT;c H;F b8D8V\VWT;F�c bLE = DLNab8F K N+Q-DLcYKMR�7;T;SLEOF V1E8c H;F V1Elr FX7 <6L7;7;:g< >;>s?@?A?MB H;F�KUDLNab8FJTiN+Q-DLcYKURX7GT;S(EOF B Q-c1>;b8D8V\VWT;F�c\V1>GH;TicYF�G^HsF G;?AFlCHG1V F�KUR�N+7;TsS EOF�G^E8NHGinaRLV17GF�G^7GFXc-cYR�T9NHGGb-G;R�:+:OH9TsIJR�7;TsDLN&V GGFXNaI�DLcYF�G R Gb8FPQ-cYT;I�6aFlc�G1(�,�G;:8R(k8F G 0+B 6+7sKpH
J�F IXQ=b+R�N&VdHsF :ODLT;NL7 "(B."/I�FPEOjMI�T97Go[VdbLR�N&V3H;R$:8RJc17sT;F M +&cYF[VWI�c-T9:+7sT;DLNQO&B
J�J naDLTscdHiR$NaD(7GF $
J�S ` F$7GF�cYKUF@b8FPM = R VW68E+:@OUVYFJcG7gqAb+o[VYT;kLNaFXcmH;F@I�D(E8:aHsR(k8F@b8F@b8FPEOjURJ:8:aHsT;I�RP7^T;D(N&VmT9N+Q-DLcYKURX7GT;S(EOF[V :aD(EOcmFJNUI�DLN&V17;c1EOTicYF E8NaF7scYDLTGVWT IJKUFLB
J�X�H;F[V U + K D(E U@:+:OH;T;I�RJ7^T;D(N +gcYDLkLcYR�K K N+7^FXc1Q-R(I�F�� K N+7^FXc1Q-R(I�F : D(EacUHiRJNOkLR(k8F(VUb+F :OcYDLk+cYR�KUKMRJ7sT;DLN-.Y&/:aF�c1KUFX7;7GFlN+7Aq E8NOFRJ:8:OH9T;I�R�7;T;DLN bOh R[IJI�o�b8FJc$qMb8F[V :OcYDLk+c-R(KMKUF[V :OD(EOc I�DLKUKMEaN8T;SLEaFlc/D(E F�jL7GcYR(TicYF�b8F[V b8DLN+NOoJF[VXB-MQ"mF�I�6+N8T;SLEaF�KUFXN+7 &fH;F[V#U + KI�DLN&VYTGV 7^FJN873F�N b8F[V RJ:L:OF�HGV b8FAQ1DLNOIP7^T;DLNH&aR(I�I�DLKM:aR[kLNao[V b8F(V/:aR�c-RJK IX7scYF(V$qMI�DLKUKeE8N8T;SLEaFlc/q�H^h F�jL7GoXcYT;FXE8c/b8F�HGh RJ:8:8H;T;I�RX7GT9Q\B8O
� � D(EOcYI�FM< 68797;:=< >;>;?@?A?�B rlD(Eac-NaR�H;b E8NOFP7-B IJDLKM>GF�NaI�9aI�H;D(:&F�b8T;FX> . � NaF HsTGV 7^F NaDLN�F�j86+R�E&V17;T naF b8F[V U + K b8F d@D8DLk+HsF F[V17R(I�I�F[V VYTiCaH;FAV1EOc 6 7;7i:=< >9>s?@?A?MB ?AFXCacYR�N�^OTiN+Q-DaB I�DLKM>GR(IX7;EOR(HiT97GF[V1>>(+*8*�W+*6"LGGH;TGV17GF�G;RJ:OT>G k8DLDLk+HsF B 687;K B
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0 V R f���f T k R fgK�w S Pjfxn V K�fxP R fxn V K�n�K8B v fgK�Kif:���Ah R D;ILfHIgP!B�n �iS n V �L@;XgnrD���BAILK R f:hABA� V f:� @>nrI"f
PjfJw W S�V B R DmPj��³�fJI V DChAX�DCf�µr9g+ R fgKlPcfHI�fA�a�af�P�W S K)KiD T"R fAk v�V 0 hAf�£ R @�D;IN|rfAIgPjD S I6��f R B3��BJ� T BAh ª ] BAhAX�D;I"f-� � k
��f V fAw S IgPjf V ��BHIYK R f'PjfAw WLKcW S n V |"D$KpnrB R D$K�f V&R fgK&��D��l�a� V fJIQPjfgK�|rf V KiD S IYK&BAIQPj� V D;fxn V fgK���f'Pjf R"S n#Pjf R KiDmPjfN9
b�f�W"BNK)K8�_fUKlP°B�D;I"KiD V fAIU�gn¥BAhAh}fUK�KiD TLR fN9�q/B V BAD R;R f}n V K�k
h S w�w�f®I S nuK«|"fAI S I"K:��f R f_���xPjBAD R�R f V k R fUK
P V Bx|�Bxn��­�gn��6f T Ki�Aw�BAIgPjD;�gnrfAk R B W"f V K S INI"B R D¶K�B�PaD S I_K�BJILK�hAfgK�K�f�Bxn v w�fAIgPj�}f�fxP R B V �A�l� V fAI�hAf:£�nLIUf
��D<w�fAIYKiD S I DCw�W R DChADmPjf ��f R B V fAhAXUf V hAX�f �L@�D;I"� S�V w�BJPlD S I W"f V w�fxP$PjfJIgP ��f¥W"fJILKif V �gnc@>nLI¸³���n�P$n V
W ViS hJX�f3µ S n²£�P S nNP R f w S D;ILK�nLI«³���n�P$n V D;w�w��A��DCBxPzµ«��f R B V fAhAX�f V hAX�f��L@�D;IY� S�V w�BxPlD S I·Kif V B�nLI �iS n V
BAhAh}fgK�KiD T"R f v�V 0 hAf�Bxn"��w S Pjf�n V K&��f V fAhJX�f V hAX�f��gnrD V f R {J|�f ViS IgP/hAf3W"B V D�9

]®B�D$K���BAILK R B��gnr¯xPjf·W"f V W"�xP$nrf R;R f �u@>nLI�fNKaW"B}hAfA´¶PjfAw�WLK�h S X�� V fAIQP�fxP6���A�ND;��£ R B V fAhAX�f V hAX"f
�L@�D;I�� S�V w�BxPjD S I¨f�I¨W"B V PlD;h�n R D�f V fxP!£«I S K�h S w W S�V PjfJw�fJIQPiK D;I�� S�V w�BxPjD S I�I�f R K�fAI v �AIU� V B R k7nrI�f·hAX S K8f
w�BAI��gnrf!f�IUh S�V f�¦ R B3W S K)KiD T D R D~Pj����f6Ka�UI"h�X ViS I�D¶K8f V I S KFD;I�� S�V w�BxPjD S ILK8k�I S K7� S hxnrw�fAIgPiK8k�I S K7� S I�IU�AfNKik
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