
 

 
DIPLOME D'ÉTUDES SUPÉRIEURES
SPÉCIALISÉES
INTELLIGENCE ARTIFICIELLE
Université Pierre et Marie Curie
4, place Jussieu
75252 Paris cedex 05

 

INRIA Rhône-Alpes
Zirst - 655 avenue de l'Europe

38334 Saint Ismier Cedex - France

 
 
 

Rapport de Stage

 
 Web sémantique et recherche 

d'informations personnelles
 
 
 
   
 

 
 

Présenté par: Bruno CHARRE
Lieu du Stage: INRIA Rhône-Alpes/EXMO
Responsable de Stage: Jérôme EUZENAT

Mai-Septembre 2002





� ��� �������	��� ��

���

������������������� �"!#�%$'&)(���*,+.-0/1!32"*#!3+546- � �87)�:9�-;+5<"��/>=?2"&)�@9 2"*A��*B-DC)2�&)9 �6+�9 !#��/
9D+E7)�69�=�2"*F�6G)�IH6�I- �:�J-K=�2�&)�K!�LM+0N"2"�I�8+��67F�O�E!PLQ2"� <B+5*)�69�����R

�����������K�TSU+�G)�I��*WVX� �62�H6��-�/Y!#2"*W��2"H6HIZ�<"&)�A7)�[G)&)���0+�&	/'=?2"&)��9 ��9E����!3+�� \>&)��9
=�����-D�I*)��*B- ��9�R

�]$'-^!3��� ���:�`_O+�a�HIH6�cbdC,+�� ����/e!32"*���=?2"&)9 �c7)��=)&F�69^HI�Tf"g[h�&F�6H6HI��-^f�i"iBf1/j7F�
!�LM+0N"2"�I�k9 2"&l-D��*>&P-D2"&F-:+�&mHI2"*)<n7)�O!#2"*m9�-;+5<"��R





� ����� � � ��� � � �P�����P���

	�

������������������
 �
� � ��9 ��*>-D+5-D�I2"*P7)�OH +n9 21���I��-D� �J- 7)�OH LQ��\>&)�6=?� R ROR R R R R R R R R ROR R R R �� L �"!$#%�'& R R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R �

$)(O�+* R R R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R �� � ��9 ��*>-D+5-D�I2"*P7)&�9�&.h���- 7)&P9�-D+�<"�[R R R R R R ROR R R R R R R R R ROR R R R ,- ��GP9 ��!A+�*B- �6\>&)�O��-K�����;C)��� �;C)� 7	LM�I*/. 2"��!A+5- �62"*A=���� 9 2�*)*)��HIH6� R R R R ,
VX�D+0N5+��6H���9���2"!#=F-D� R R R R R R R R R R ROR R R R R R R R R ROR R R R ,

0 1 �2�234�5��67�����8�26:9<;7
�;=��>@?A6 B
C R C &:*,+�HED19�� <�H62"G,+5H6� ROR R R R R R R R R R ROR R R R R R R R R ROR R R R gC R f ���J-DC)217)2"HI2"<"�I� R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R F

G H �<�2IJ>/��KL�86NMO	�P 0<0
flR C � ��� 9�2"*)*)��9 R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C�C

flR C R C NFbk+�� 7 R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C�C
flR C R f S�*Q& S R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C f
flR C RSR �8T & � R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C f
flR C R � bd2"*)��H6&)9��62"*PR R R R R R R R R R ROR R R R R R R R R ROR R R R C R

flR f bk+�HI��*)7F� �6���VU �JN"��*>-XW%R R R R R R R R R R ROR R R R R R R R R ROR R R R C R
flR flR C NFbk+�H6��*)7,+���R R R R R R R R R R ROR R R R R R R R R ROR R R R C �
flR flR f � bk+�HI��*)7)+�� R R R R R R R R R R ROR R R R R R R R R ROR R R R C �
flR flRSR bd2"*)��H6&)9��62"*PR R R R R R R R R R ROR R R R R R R R R ROR R R R C ,

flRSR #K��. ��� ��*F����9�RIR R T 2l��&)!#��*B-D9 R R R R R R R ROR R R R R R R R R ROR R R R C ,
flRSRFR C Y �6GFV $ ( ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C ,
flRSRFR f T &)G)HI�6*Pbd2"��� R R R R R R R R R ROR R R R R R R R R ROR R R R C[Z

flR � bd2"*F��H6&F9 �62�* R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R C g
� P\>@
���]4��?�>/������
�K^�867K_��
8`a�<�bIc>/���A�

�Kd�86NMO	�P 07e

RFR C � !#=�2���- R R R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R f5i
RFR f $gfl=�2���- R R R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R f C
RFRSR h:bk+���7U_Vij� R R R ROR R R R R R R R R R ROR R R R R R R R R ROR R R R f�f

C



� � �����2� 6 ��� � 
8`a�<�2IJ>/���A��
 G��
�FR C � ��9:9�2"&)������9 7)�O7)2"*F*)����9:=?����!3�J- -;+5*>-K7 LM2"Gl-D��*F�6�87)��9:7)2�*)*)����9]R R R f ,
�FR f � ��9:7F��=?��*)7,+5*)����9:��*>- � � +5- - � �IG)&F-D9�R R R R R R R R R ROR R R R R R R f Z
�FR R i:*���!3217)Z�H6� 7)�O������- �I- &)7)��� R R R R R R R R R R R R ROR R R R R R R f Z
�FRS� # ��+�H6�I9D+5- �62"*^ROR R R R R R R R R R R R R R R R R R R R ROR R R R R R R f"g

�)RS�FR C &8�J-D�62�*�7)�O�����;C)��� �;C)� R R R R R R R R R R R R ROR R R R R R R f"g
�)RS�FR f � !#=)H6��!3��*B-;+5- �62"* R R R R R R R R R R R R R R ROR R R R R R R f�F

	 ��
�� ? ��K[�A��
 �<�
bd2�*)��HI&)9 �I2"*m9 ���I��*B-D��
,\>&)�O9 &)� H6�%9�-;+5<"� R R R R R R R R R R ROR R R R R R R R RY �6H6+�*]R R R ROR R R R R R R R R R R R R R R R R R R R ROR R R R R R R R R� ����9 =?���J-D�IN���9 R R R R R R R R R R R R R R R R R R R R ROR R R R R R R R��
bd2�*)��HI&)9 �I2"*m9 &)�KH LM+�=)=?2"� -87)&P9�-;+5<"� R R R R R R R R R R R R ROR R R R R R R R��

$@*B- � ��=F� �69�� ROR R R R R R R R R R R R R R R R R R R R ROR R R R R R R R��� ����9 2"*F*)��H ROR R R R R R R R R R R R R R R R R R R R ROR R R R R R R R��

��
�
�������� ���

1 � 3�6 � 67IJ>@
���� ����6�� ? �A` ��K ��� � e
 	 38>@IJ]4K_�867K"! 	 >/�b� � B
	 # ��� >$�g��?�> ����6 H&% 1 H ��0
' ( 6N`a�<�2IJ>/�_�867K")g�b3��A67�2K*�4�+� � �
, , ?�;7IJ67

��KQ�86LIJ; ��>@�8�

�
8;767K ���-':�.�g?���
 	 �<��6�/ # 67�2K[�A��
 0�0�0�1 ' 67K32

� �2�A]�������
 ��654 ;7` 67��67
�� 6 ���

f



� 

�P��� ��� � ����� 


��2�*[9�-;+5<"� 7	LQ&)*)� 7)&F� ���%7)�V,�!#2"�69j9�LQ��9 -K7)����2"&)H6�%+�&[9 ���6*^7F� H LM+���- �62"*A$)(O�N*
7F� H L �"!$#%�'& #KC)�"*)���'&:H6=?��9�R � ��9^7F2"!A+5�6*)��9A+�G?2"��7)��9A- 2"&F-^+�&�H62�*)< 7)�c��� 9 -;+�<"�
9�LM�I*)9 ��� � N"��*B-�7,+�*)9mHI�T�0+�7)��� 7F&	�e��G 9 ��!3+�*B-D�I\>&)� \1&F�O+�=?2"&)�[G)&l-�7F� . +5���6HI�I- ���
HI��9@-�
��;CF��9d- ��H6HI��9j\>&)�%H6+ � ���;C)�����;C)� 7	LQ�6*/. 2�� !3+5-D�I2"*)9'=?��� 9�2"*)*)��H6HI��9j=�2"&F�d9 2�*A�0+5� *)�J-
7 L +�7F� ��9�9 �5/59�2"* +�<���*)7,+l/.9 +:G)�IG)H6�I2"<"� +�=)C)�I��/J��-D�5R5�FL +��>�;C)2��69 �B7 LM�
� ����-D&F��� !#2"*O9�-D+�<"�e�
H LS�"!j#Q�'& U�� *F9�-D� -D&F-g!%+.-D�62�*,+�HB7)� # ���;C)�����;C)�8��* � * . 2"� !3+5-D�I\>&)�@��- ��* &%&l-D2"!3+5-D�I\>&)��W
��+��%�IHY!#��9���! GFH +�� -%2"=F=�2"� -D&)*c7)� ��2�*)*,+54I-D� � H6� !3�IH6�6��&m7)� H +3� ���;CF��� �;CF�3+0N5+�*B- 7F�
����*B-D�����E7,+�*F9#H6+cN1�6�P+���- �IN��[��-#H6�[!#2"*)7)�[7F�PH LM�I*)7)&)9 -D���6��R T �m=)H6&F9�/ HI�[9 &.h��J-3\>&)�
!PLM+O�J-D� =)� ��9 ��*>- �%�J-;+�� -@��H +5�6��/5G)�6��*37F� 
,*)�U�J-e�I*B-D������9�9D+�*B-0R1$'*#2"&F-D����/>�6HF� ����2"&)=?�:&F*
<��D+�*)7c*)2"! G)��� 7)� !3+5- �6Z�����9:��-D&F7)�6����9 ����- - �E+�*)*)��� ��- �6HX��2"*)������*)�n&)*T=)��2.h���- \>&)�
=?2"&)���D+�� -'��2�*)9�- �I-D&F���@H LM+0N"��*F�6�'7)& - ��G	R1$'*$
,*	/BHI� ��+�7)�����B&F*)�K��\>&)�6=?�K��2"!#=?��-D��*B-D��/
7F��9K�6*)9 -;+�HIH +5- �62"*F9e=)&F�69 9 +�*B-D��9 �J-K&)*)�OG?2"*)*)�O+�!�G)� +�*F��� !PLM2"*B-8=)+�� &mG)�I��*P+�7,+�=l-D���
=?2"&)�8=?2"&FN�2"�6�8�
� ����- &)��� !32�*P9 -;+�<�� 7)+�*)9KH6��98!3���6H6HI��&)����9k��2"*)7)� -D�I2"*)9k=?2"9 9��6G)HI��9�R

���:N�2"&)9k=)����9���*B-D���D+���7,+�*)9e&)*[=)� ��!3�I���'-D��!3=F9dH + 9 21���I��-D�:��-dH LQ��\>&)�6=?� \1&F��!PLM2�*>-
+5����&F���6HIH6� R � 2"&F� =)� ��9 ��*>- ���'H LS�"!j#Q�'& /Dh�LM+��19 D1*B-DC)�J-D�I9 �8H6��9Y�I*/. 2"��!A+5- �62"*F9 - � 2"&lN"����9 9 &F�
7F��& fP9��I-D��9K\1&F� H6&)�	9�2"*B- 7)��7)�I��9��

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

$ - =?2"&)�:=)� ��9 ��*>- ��� $)(O�N* 2�2 ����� �"!#� $'&)(���*,+5- +^�J-D� !#2"* 9���&)H �6*B-D��� H621��&l-D��&F��/
h�LM+��)������2"=)�6�K9 + =)��2"=)��� =F� ��9���*B-;+.-D�62�*39��I-D&F��� � H L +57)� ��9 9 ���3���������-���4����� �5!�#%$&!6'%+��7.1/0�6*�$8�
.�9�: ;3�<����:�+� &)�I9?h��k� ��9�- �I-D&F�D+��1H6�e9 &.h��J-@7)�k9�-D+�<"�d- ��Hl\1& LM�IHl!PL +:��-D�d=)� 2"=?2"9���RBbd�89�&.h���- 7)����� �I-
7 L +�G?2"��7[H6�%��2"*B-D� fl- � ��LQ��9 -=� �4� 7)�I� � HI�>�e��Gm9 ��!A+�*B- �6\>&)� �J-8H +������;C)��� �;C)�O7	LQ�6* . 2"� !3+?�
- �62"*c=���� 9 2�*)*)��HIH6�5/�=)&F�69%�IH�. +5�I-:� ��9�9 2"� -D�I� H6��9%2"G1h�����- �E. 9 �[+5-�-D���6*)7)����7,+5*)9 H +3=,+���- �6�
- �D+0N5+��6H �#�
� ����- &)����R

! 2"&)9j� ��N1�I��*)7)��2"*)9'-D��Z�9jH +���<"��!#��*B-@9�&)�@H6�89 & h���-e��-jH6��9j2�G1h����J-D�E. 9@7)&#9�-D+�<"�K7,+�*F9
HI� =)����!#�6���3�;C,+�=)� -D���T2�2 h�LM� fl=)H6�I\1&F���D+5� ���T\>&)�T*)2�&)9m+0N"2"*)9m�;C)��� �;C)� �J. +��I� �c��*
��H +�G?2"� +�*B-@&)*)�:+�� �;C)� -D����-D&F� � <"��*)���D+�HI�K��-j��*3� fl=)H6�I\>&,+�*B-jH6�K=)H +5*#7F&A��2�� =)9j7)� !32"*
� +�=)=?2"��-�R

R



����������	�

��
�����	 ������� ����������
�����
���� �"!#��$�%���&'�

(�)+*-,/.0* �

bd�����8��* C21 Z g%�$# 21��\>&)��*)��2"&F��-@=)��Z�9 7)� � +����69�/5H L �"!$#%�'&\UA� *)9�- �I-D&l- !%+5- �62"*)+�H>7)�
# ���;C)�����;C)�E��* � */. 2"��!A+5- �6\>&)� ��- ��* &:&F-D2�!A+5- �6\>&)�[W ��9 -O&)* ��-D+�G)H6�I9 9���!#��*B- =)&)GFH6�6�
� �0+�� +���- Z�� � 9����I��*B-D��
,\>&)� ��-8- ���;C)*)2�H62"<"�I\>&)�LU $ �43 VQWd=)H6+����%9 2"&)98H6+ 7)2"&)GFH6�%- &F-D��H6H6�
7)& !#�6*)�I9�- Z�� �E7)�#H +m� ���;C)�����;C)�^�J-�7)& !3�I*)�69 -DZ����n7)�AH LM����2"*F2"!3�I��/	7F��9 
)*,+�*)����9��J-
7)�:H LM�I*)7)&)9 -D���6��R � L �"!$#%�'& + H LM+�! G)� -D�62�*n7	L65J-D��� +�&3=)H +�*#!#2"*)7)�6+�H / ��
 � 
�K����5����� ��6
�267�23�6=�2�23�6 >@� � ��67��� ��6N?�> K ��� �A; ��; ��6 ? � � 
8`a�<�2IJ>/���A��
 0

bd������� ��* 7)������! G)� � C21-1 fl/dH LM&F*)�I- �T7)�T� ���;C)�����;C)�J�"!j#Q�'& #KC)�"*)���'&%HI=���9[� ���
<"� 2"&F=��n=)HI&)9O7)�L�Bi"im=���� 9�2"*)*)��9 ����=,+�� -D�I��9O9 &)� - � 2"�I9 9 �I- ��9 � H +87 �I� 9�-O7F�A�P��D1H +�*��
��2"*B-DG?2"*)*)25-0/ HI�^�0+�!#=)&)9E&)*F�IN"��� 9��I-;+5�6� �A7)�P_O����*)2�G)H6�^�J-#H6�^9��I-D�^- ���;C)*F2"=�2�H6�I-D+��6*
7)� � D"2"*cU 7F2"*B- � D�2"*)� _O��� H +5*)7^��-KHI� 7)2"!3+��I*)�%9����6��*B-D� 
)\1&F� 7F� H + T 2�&,+ WJR T +�*)98HI�
��2"*B-D� f1-D� 7)�%H L �"!$#%�'& #KC)�"*)���'&%HI=���9�/1H6��9k+��J-D�IN1� -D��9j7)� �����;C)��� �;C)�O9��%-D� +�7)&)�I9 ��*B-d��*
\1&)+5-D��� =?�"HI��9K7)�O� ���;C)�����;C)� =)���62"���I-;+5�6� ��9d*)25-;+�!#!3��*B-:9 1 � �86=�<;J?�> � ��
4� 6=]8���A�


6=�=; ?�> � ��;7> ������
 1 �4> K 67K ��6 � ��
4
8>@��K[K >@
�� 67K /$�8��� ��IJ67

��KNI ��?A��� IJ;7����>�/
IJ����> ?A67Kd� �<9

��5����`aK2? R

� *B- ��<"� +�*B-A7)��9E��2"*)*)+��69�9D+�*)����9#7)�P=)H6&)9n��*�=)HI&)9n��N�2"H6&F����9�/@H +T!A+5�;C)�6*)�[��9�-A�
!@5�!3�O7	LM+�9 9��69 -D��� H LQC)2"!#!#� 7,+�*)9 H +n� ��+�H6�I9D+5- �62"*[7 L +��J-D� Nl� -D��9:�I*)7)�IN1�I7)&)��HIH6��9k2"&c��2"H �
H6���J-D� N"��9�/ \>&	LQ�6HY9�LM+�<"�69�9 � 7F� ��2"*F����N�2"�6�%7)��9 7)21��&F!3��*>- 9 ! &)H -D�I!3��7)� +n2"&T7)����2"*)9 -D�<�
-D&)���d7)��98G,+�9 ��9k7)� ��2"*)*,+5�69 9 +�*)����9k9����6��*B-D� 
)\1&F��982"&A- ���;C)*F�6\>&)��9�R � LM��\>&)�6=?� $)(O�N*
\1&F� 9�LQ�6*B-D��� ��9 9 �3+�& fA9 , �238>@
�9<67K ��6 � ��
�
�> � K[K�>@
4� 6 K����2�4��������;=6JIc; ���A>/����K ;7K
]4> � ���2��� 
8>/��67�8�B? 9�LM�I*)9 ��� � -K=,+�� . +5�I-D��!3��*B-87,+�*)9K��� =?�"H6�%7)�O� ���;CF��� �;CF��R

C�DFE G

$)( �N*��J-D&)7)�I�'H LQ���;C,+5*)<"�'7)�'��2"*)*,+��I9 9 +�*)���@9 -D� &F��-D&F� ���@�J-�. 2"� !3+�H6�I9 ����R � +k��2"*)*,+5�69 �
9D+�*)��� ��9�- � ��=)� ��9 ��*>- ��� 7)+�*)9 7)��9KH +5*)<B+�<"��9 . 2"� !#��HIH6��!#��*B-d7)� 
,*F�69�R<� HI98=���&FN"��*>- +�H �
H6����7)� (O� � � !3�J-;+�H6+�*)<B+�<��39 -D� &F��-D&F� �P!A+��I9�9 +�*)9E9 ��!A+�*B- �6\>&)� � +�& f H +�*F<B+�<"��9
7)� � ��=)� ��9 ��*B-D+5-D�I2"*m7)�O��2"*)*)+��69�9D+�*)��� �@9�- � &)�J-D&)����9�/?9���!3+�*B-D�I\1&F��!#��*B-K7)� 
)*)�698!3+��69
9 =?�����6+�H6�I9 ��9�R� �TG)&l-m7)�TH LM+���- �62"*�$ ( �N* ��9�-mH6�T7F��N"��H62"=F=���!3��*>-m7 LM2"&l-D�6HI9A-DCF��2"���6\>&)��9[�J-
H62"<"�I���I��H69 =�2�&)�A+5�67)���E� H LQ2"��<B+�*)�I9D+5- �62"*	/XH +T!3+�*)�I=)&)H +.-D�62�*	/ H6+ ��2"!#=�2"9��I- �62"*W�J-AH6+
=)� ��9 ��*B-D+5-D�I2"* 7	LQ��H6��!3��*B-D9^7)�c��2"*)*)+��69�9D+�*)���T9�- � &)�J-D&)����9[H62�� 9A7F� H + ��2"!#! &)*)�I�0+?�
-D�62�* ��*B-D���nC>&)!A+5�6*)9�R T +5*)9 H6� =F� 21����9�9 &)9O7)����2"!#! &)*)�I�0+5- �62"* /?H LM2�� 7)�I*,+5-D��&)� =���&F-
�6*B-D��2l7)&F�6� � &)*)�%=)H6&)9 � N5+�HI&)� ��9�2"*[� ��H6�%7F� !3��7)�6&F! �J-87)� !#��!#2"�I� � ��*m+�����2"!#=)H6�I9 �
9D+�*B- 7)��9%-�
5�;C)��9 ��2"!3!#��HI�O. 2"��!A+.-;+�<"�5/,H6� 
,HI- �D+�<"�5/�H6+3��+5-D��<"2"� �I9D+5- �62"* /?HI� - ��9�- 7)�
��2"*)9��69 -;+�*)���O2"&�H6+ <"��*F���D+5H6�69 +5-D�I2"*	R

&:9 9�&)� ��� H LM+�7)��\>&,+.-D�62�* ��- H LM�I*B-D��HIH6�I<"�6G)�IH6� -D�:7)� H +3��2"*)*)+��69�9D+�*)���n=�2�&)� H6��9%�I*>- ��� �
H621��&F- ��&)��9 *)������9�9 �I- �EH6��7F��N"��H62"=F=���!3��*>-O7 LM&)*F�#��2"!#=)� ��C)��*)9��62"* +5G)9�- �D+�� -D� 7)��9 � ���

�



=F� ��9���*B-;+.-D�62�*)9e�J-d7F��9e- �D+�*F9 . 2"��!A+5- �62"*F9 \>&)�UH6��&F�j9�2"*B-8+�=F=)H6�I\1&F����9�R � ��9e- �D+0N5+�& fE7F�
H L +5��-D�I2"*E$)(O�N*�9 2"*B- . 2l��+�H6�I9 ��9'9 &)�@7)��& f3+�9 =?���J-D9�R � LM+�9 =?���J-@-D�D+5*)9 . 2"��!A+.-D�62�* � ��*)7
��2"!#=F-D�k7F��9@!3217)��
,�0+5- �62"*F9Y7)�8H6+ ��2"*F*,+��69�9D+�*F���8=?��*)7,+5*>-@H6+ ��2"!#! &)*F�6�0+.-D�62�* +�HI2"� 9
\>&)� H LM+�9�=�����- ��2"!#! &)*F�6�0+.-D�62�*[��2"*)������*)� H6+n=)� ��9 ��� N5+5-D�I2"*�7F� H LM�I*>- ��HIH6�6<��6G)�IHI� -D�87)� H +
��2"*)*,+5�69 9 +�*)���O- �D+�*F9 . 2"��!3����R

� ��������	�

��
�� �:	 ��% ��% � ��
���% � 

���:�

� ��� ���	��
�

��������� �����$����������������� ) � 
��! "�#��
$���% �
'& ��� �� �
�
���(%( �
� � �e��GW9���!3+�*B-D�I\1&F�A��9 - 7)�������I- <���*)���D+�HI��!#��*B-���2"!#!3�#&)* �e��G 7F��9�- �6*)�A+�& f

!3+��;C)�I*)��9�R T �69 =?2"9����k7	LQ&)* �e��G[7)2�*>-kH6� ��2"*B-D��*>&P��9�-K+5G�2"��7,+�G)HI�:=)+��dHI��9d!3+��;C)�I*)��9
=?��&l-%+5=)=�2���-D���87)�IN�����9 G?��*F� 
,����9 �

� � LM+�&F- 2"!3+5-D�I9D+5- �62"*[7)� *)2"!�G)� ��&)9 ��9%-�
��;CF��9j. 2�*)7)����9%9�&)�%HI� ��2"*B-D��*1&T��2"!#!3�
H + � ���;C)�����;C)� 7)� � ��9 9 2�&)� ����98+[DB+5*>-e&)*3��2"*B-D��*>&^=,+�� -D�6��&)H6�I����/�H + ��2"!3=)+��D+��I9 2"*
7)&3��2"*B-D��*1&A7)�:����9�9 2"&)������9 U =)+�<"��9�/>G,+�9 ��9e7F�:7)2�*)*)����9�/12"*B-D2"HI2"<"�I��9�/���-D�5R W R � �
�d��G39���!3+�*B-D�6\>&)�8=?����!3�J- - �D+�� - 7)�8����9 2�&)7)� �KH6+ � ��H6+5-D� N"�k7F�*)#��&)H -D�k7F�k-D� 2�&FN"���
7)�OH LQ�6*/. 2"��!A+.-D�62�*39�&)�KH6� �e��G	R

� � LM+�&F- 2"!3+5-D�I9D+5- �62"* 7)�^- 
��;C)��9�H6�6����9�� H +�!#�69��A��*W� ��H6+5-D�I2"* 7F�^���^��2"*B-D��*1& /
��2"!#!3�%H LM+���- �6��&FH +5- �62"*37)�O� ��=?2"*)9���9%. 2"&)��*)�6��98=,+��K=)H6&F9 �6��&)� 98����9�9 2"&)������9�R

� � +P7)��9������6=F- �62"* 7)�A����9 9�2"&)������9��6*/. 2"��!A+.-D�6\>&)��9_U 9 ����N1�6����9 W =,+�� H6��&)� 9 ��2"*F7)� �
-D�62�*)9	7	LM+���- �IN5+5- �62"*)9�/�����9�&)HI-D+5-0/0\>&,+5H6�I- ��/J��- ��R =?��� !#��-	7	LM�I!A+5<"�6*)��� H6+d� ���;C)�����;C)��/
H LQ�6*BN"21�0+5- �62"*A��- H +n��2�*)*)� fl�I2"*P+�&F-D2�!A+5- �6\>&)� 7)�O����9K� ��9 9 2�&)� ����9�R

! 2�-D��� ��2"*BN1�6�J-D�I2"*c��9�- \>&)� HI��9:!A+��;CF�6*)��9%7)2"� N"��*>- +��67)���%HI��9%&l-D�6HI�69 +5-D��&)� 9K7,+�*F9
HI��&)��98!3�I����2 � - 
��;C)��987F� � ���;CF��� �;CF��7	LQ�6*/. 2�� !3+5-D�I2"*)9d=?����9 2"*F*)��HIH6��9K+5&F-;+�*B-K\>&)�O7,+�*F9
HI��98!3+�����2 � - 
��;C)��9 7F� 9 D1*)�;C)� 2�*)�69 +5-D�I2"*m��*B-D��� ��*>- � ��=)� �I9 ��9�R

+ ��
-,.
/�%( ������ 0�1&2���
� �^G)&l- 7)& 9 -;+�<��^��9 - 7)�^7F��N"��H62"=F=���� 7)��9�2"&F-D�IH69O=?2"&)� +5�67)��� HI��9�&l-D�6HI�69 +5-D��&)� 9

�3� ���;CF��� �;CF���O7)� H LM�I*/. 2"� !3+5- �62"*[=?����9 2"*)*F��H6HI� U �6HX9�LM+�<"�I-%�6���Y7	LQ�6* . 2"� !3+5-D�I2"*m7)��-'D1=?�
+5<"��*)7)+���-8��+�� *F��-k7 L +�7F� ��9�9 �[Wd9 &)�kHI�>�e��G[�J-8��H LM�I*>- ��<"�����j7,+�*)9d7)��9 . 2�� !3+5-D9e9�-D��&)�
�
- &)� ��9K��- 9�-D+�*)7,+���7)9�R � � ��2�*>- ��*>&c7F&�9 -;+�<"� +n7)��& fP2"=F- �6\>&)��9��

��-D���;CF*)2"H62�<"�6\>&)� �U�6H 9�L +�<��I- 7)� ��� �����:&)*)� G)�6G)HI�62�- C)Z�\>&)�O7	LQ�6!#=?2"��-D+5-D�I2"*	/17	LM� f,�
=�2"� -;+5- �62"*3��-K7)� !3+�*)�I=)&)H6+5-D�I2"*E7)& . 2"� !3+5-dNFbk+���743.NFbk+�H	��* (O� � ��-Q# T SdR
bd� . 2"��!A+5-E��9�-A&F-D�IH6�69��[=,+��EH + =)HI&)=,+�� -37F��9A2�&F-D�IH69n7)��<"��9 -D�62�* 7	LQ�6* . 2"� !3+?�
-D�62�*�=?��� 9�2"*)*)��H69NU � +5H6!P/ � 2l�!55��- � b%/ !:��- 9 ��+�=��5/k$'&)7)2��D+F/j�0+�HI��*)7)+���/ * &F-=�
H621265U/2&87F7)� ��9 9 Y 2l265 W R1bd��- - �kG)�IG)H6�I2�-DC)Z�\>&)�d9����D+ �I*B-D��<�� ���k�%H LQ��*BN1�6��2"*)*)��!3��*>-
7)�87)��N���HI2"=)=?��!#��*B-@7)�k-D� +�*)9 . 2"� !3+5-D�I2"*O( � � VY� +�*)9 !#2"��=)C)����R � + =)� 2�<"�D+�! �
!A+5- �62"*A9 �V. +��I-8��* �"+0N5+n��*P&F-D�IH6�I9D+�*B- 3 &Q( ��-%( 3/� V R

,



�]+�=)=)HI�6��+5-D� N"� � �6HX9�LM+�<"� - 7)��7)��N���H62�=)=���� &)*)�E+5=)=)H6�I�0+5- �62"*P=?��� !#��-�-;+�*B- 7F� � ���
�;C)�����;C)���e7)� H LQ�6*/. 2"��!A+.-D�62�* ��2"!#=)HI��-;+5*>-@&F*A2"&#=)H6&F9 �6��&)� 9j�;C,+�!#=)9j7)�KN)bk+5� 7
��-j7	LQ��*37)2"*)*)���@&)*)� !3��9 &)��� 7F�:��2"*$
U+�*F����R � + � ���;C)�����;C)� =?2"&)� � +�5�-D���:���0+�HI� �
9 ��� 9�&)�'H6� �e��G#��*#&F- �6H6�I9D+�*B- 7)��9'-D���;C)*)�I\1&F��9j7)� �K�D+�=F=���� 9@2"&E��*#9�LM+�=)=)& DB+�*B-
9 &)�O&)*F�3G,+59 �#7)�#NFbk+���7 � fF�I9�-D+�*B-D��9�R4� H). +5&)7)�D+m7)�JN"��HI2"=)=?��� &)* !#217)Z�HI�n7)�
=)� 2�=,+�<B+5- �62"*A7)� H6+ ��2"* 
U+�*)��� �I*>- ��<"� +�*B-KH + ��2"*$
U+�*F��� 7,+�*)9KH6��9K9 2"&)������9�/UH6��9
7,+5- ��9K7)�O�����0+5- �62"*m��-KHI��9K=)����. ������*)����9:7)�OH LQ&F-D�IH6�69 +5-D��&)��R

Z



� � ��� �?�P��� �

� �c� � �?�m��� � � �P� ����
	��� � � �

� � �d��G 9���!3+�*B-D�6\>&)�5/8\>&)�O*	LM��9�-�=,+�9m7)��9�-D�I*)� �W� ��!#=)H6+������[H LM+���- &)��H !3+��69^�
H L +5!3��H6�62�� ����/B=���� !#��-�-D�D+5�I-k7F� � ��*)7)� � HI��982"&l-D�6HI9e7F� � ���;CF��� �;CF��9 =)H6&)9d�6*B-D��H6H6�I<"��*B- 9d��-
=FH6&)9%. +����IH6��9%�#&F-D�IH6�69�����R � ��9 ��*)9 ��2"*B-D��*>&T7,+5*)9%H LM�I*/. 2"� !3+5- �62"*^7F2"*)*)��� +�&�!32�- ��&)�
7F�d� ���;C)�����;C)�89 ���D+ !#�6��& f 7)� 
)*)�l�J- *)2�&)9 =?2"&)� ��2"*)9Y+�H62�� 9X&F-D�IH6�69���� *)2�- � �e2"� 7)�I*,+5- ��&)�
7F�8!A+�*F�6Z����k=)HI&)9'� )#�0+5����R7i *)�8=)H6&F9'H62"*)<�&)�k� fl=)HI�6��+5-D�I2"*n7)& �d��G39���!3+�*B-D�I\1&F�89 ��� +
7F2"*)*)��� ��*c+�*F*)� fl��R� � =)� 2"GFH6Z�!#�O��9 - \>&)����� =F� 2.h��J-%����*)7 9�����=F-D�I\1&F��R � 2"&)� ��2�! G,+5-�-D� � H LQ�6*F��� ��7)&)�
HI�I- ��/ �IH . +�&l-n7)2"*)�m��� �����E\1&F��H6\>&)��9E2"&F-D�IH69 =?����!3�J- -D+�*B-E7)�[=)� 2�&FN"���#H6++. +��69 +�G)�IH6�I- �
�J-[H LQ�6*B- ��� 5J-^7	LQ&)*)� - ��HIH6��+�=)=)��2l�;C)�T=?2"&)�A��2"*BN5+��6*F��� � � H +c. 2��69AHI�c=)&FG)H6�I�c��-^H6��9
=F� 2�. ��9 9 �I2"*)*)��H69�R


��

 � 	�� ���<��� � �����8� � �
T +5*)98���J- -D� 2�=F-D�I\1&F��/1*)2"&)9K+0N"2�*)9k7)2"*F� ��9 9 +[D"�O7	LQ��H +5G�2"�����e7)��9k2�&F-D�IH69d=?����!3�J-=�

-D+�*B-k7)�:=)� 217)&)�I� �5/1=?2"&)�e&)*)�:��2"!#! &)*,+5&F-D�5/17F��9k�I*/. 2"� !3+5- �62"*)9'� f1-D�D+5�I-D��9d7)& �
�d��G
9���!3+�*B-D�I\1&F���5/)7)+�*)9KH6�$. 2�� !3+5-k\>&	LQ��HIH6� &F- �6H6�I9 �:��2"&)� +�!#!3��*>-VU NFbk+�H 3 N)bk+5� 7	/ � +�H6!P/� V � � / � T SdR RIR WJR � LQ�67F��� ��9�-O7)�n��2"*)9�- � &)�I� � &F* 9 D19�-DZ�!3�n��+�=,+�GFH6� 7)�n� +�9 9���! GFH6���
�J-n7	LQ� fl=)HI2"�I- ��� 7)�^H LQ�6* . 2"� !3+5-D�I2"*T9 &F� H6� �d��GW��2"*)������*,+�*B-EH6��9���N�Z�*)��!3��*B-D9n��- H6��9
=?����9 2"*F*)��9�R � H6&)9e9 =?����� 
,\>&)��!3��*>-�/F�IH?9�L +5<"�I-e7)�%=)+���- �6�j7	LM&F* . 2"� !3+5-j7)�:7)2"*)*)����9k7F�
-'D1=?�3NFbk+�H@��- NFbk+�� 7 � fl=)���6!#�#��*J(O� � U $gfl- ��*)9��6G)HI�^��+�� 5>&)= � +�*F<"&,+�<"�[W 2"& ��*
# T S U�# ��9 2"&F� ��� T ��9 ��� �6=l-D�62�* S,� +�!3�
�d2�� 5 WJR � &)�I9�/	�IH4. +�&l- . +��6��� 7)�EH LQ�6*/. ��� ��*)��� 7F�
����9O7)2"*F*)����9 U �mH L +5�67)� 7 LMC)��&)� �I9�- �6\>&)��9 �[7)�JN"��HI2"=)=?����/ =,+�� � fl��!3=)HI�n9 �'\>&)��H6\>&	LQ&)*
- �D+0N5+��6HIH6�P� &)* ��*)7)��2"�I-�/j9��@h��c- � 2"&lN"� &)*F� =���� 9�2"*)*)� +0N"��� H6��!@5�!3��*)2"! 7,+�*F9
H L +5*)*>&,+��6���%C,+5G)�I-D+�*B-k&)*)� ��2"!#! &)*)� HI�6!#�I- � 2"=)CF�87)� &)*[��*F7)� 2"� -K+�HI2"� 9 h�L +��?9 2�*P*>&)�
!#����237F� - ��H6��=)C)2"*F��W �J-%7F� HI��&)� +�=)=FH6�6\>&)���K7)��9:��2"*B-D� +��6*B- ��9 U -D��9�-%7)� ��2"*)9��69�-D+�*)���
=F� �6*F���6=)+�H6��!3��*>-XWJR>$'*$
,* /F*)2"&F9d7)�JN"2"*)9 5J-D���%�0+5=,+�G)HI��9d7 L +5-�-D���6G)&)���d�J-k7)�:=)� 2"=)+�<"���
&F*)� !#��9�&)� �O7)� ��2�*$
U+�*)�����E=,+�� -D�I�87)��9 �6*/. 2�� !3+5-D�I2"*)9dCF��-D��� 21��HI�I-D��9OU H6� 9��I- � 7 LM&)*F�

g



i:*)� N"����9 � -D�^��9�-n=)HI&)9 
U+5G)H6�^\>&)�[H6+PNFbk+���7�7 LM&)*F�[=���� 9 2�*)*)�[=?2"&)� !#�A7)�I� �39�LQ�6H D
-D�D+0N5+��IH6H6�[WJR


���� � ��
����@��� � � � � �

� ��9#G?��9�2"�6*F9#7F�P� +�9 9���! GFH6���n�J-#7)�[��2"!#! &)*F�6\>&)���n7F�PH LM�I*/. 2"��!A+5- �62"* ��HI���J-D� 2?�
*)�6\>&)�A+�&)<"!#��*B-D��*B-n+0N"���[��*B-D���[+�&F- � ��9 H LM+0N"��*F��!#��*B-n7)��9 2"� 7F�6*,+5- ��&)��9�7)�3=�21�;C)�5R� LQ���;C)+�*)<"�[7)�A7)2"*)*)����9n=?����9 2"*)*F��H6HI��9 9��[=)� 217)&)� - �;C,+5\1&F� . 2"�69 \1&F�[7)��& f �6*)7F�IN1� �
7)&)9@2"&E=)H6&F9'��2"!#! &)*)�I\>&)��*B-0R T �k-D��H69'���;C)+�*)<"��9e�I*)��HI&)��*B- . � ��\>&)��!#!3��*B-@H LQ���;C,+�*F<"�
7	LM�I*/. 2"��!A+5- �62"* /)-D��HIH6� \>&)�n7F��9O�0+�� -D��9 7)� N1�69 � -D� =F� 2�. ��9 9 �I2"*)*)��H6HI��/ 7F��9 *>&)!#��� 2�9 7)�
-D��HI��=)CF2"*)��/,7F��9 +�7)����9 9���9�/�7)��9K7,+5-D��9�/U7)��9 ����*)7F��(
� N"2"&F9�/?7)��9 � � . ��� ��*)����9:GF�6G)HI�62"<"� +?�
=)C)�6\>&)��9�/	�J-D�5R � LM��H6���J-D��2"*)�6\>&)����-OH6��9%-D��H6����2"!#! &)*)�I�0+5- �62"*F9:=?��&FN���*B-�+��67)��� �^9�L +�9 �
9 &)����� \>&)�^H LM�I*/. 2"��!A+5- �62"*T��9�-n� +�=)�I7)��!#��*B- ��-n9��)� ��!3��*>- ��2"!#! &)*)�I\>&)���5/Y9 -D21�!5����5/
2"� <B+5*)�69���� ��- . +����IH6��!#��*B-jH621�0+5H6�69 +�G)HI�k\>&,+�*)7^�5LM��9�-d*)������9 9 +��6���%��*^&F-D�IH6�I9D+�*B-@7)��9 . 2"� �
!A+5- 9d7)� ����=)����9���*B-;+5- �62"*[7F� H +���2"*)*,+��I9 9 +�*)���5R � 2"&)�8=?2"&FN"2��6�d*F2"&)9 D3� ��- � 2"&lN"���8�J-
�;C)2"�69��6� H6� . 2"��!A+5-X����=?2"*)7,+�*B- �%*)2"9 +5- - ��*B-D��9�/�*F2"&)9 +5H6H62�*)9 7,+�*)9Y&)* =)����!#�6��� - ��!#=)9
��-D&F7)�6���jHI��9 . 2"��!A+5- 9'7)� � � � U � ��� 9�2"*,+�H�� */. 2"��!A+.-D�62�*#�c+�*,+�<���!#��*B- W � fl�I9�-;+5*>- 9�R � �
G)&F-:��-;+5*>-%7	LQ2"GF-D��*)�6�%�#- ��� !#� &)*)����2"C)��� ��*F���n��-:&)*)��H6� +5�69 2�*P��*B-D� � �;C,+�\>&)� 9�2"��- �
7)�O7)2"*)*)����9�R

! 2"&)9O+0N"2�*)9O+2fl�n*)2"9 �����;C)��� �;C)��9 9�&)� H6��9 7)��&7fN. 2"��!A+5- 9%��� ����9O=,+�� HI� ��2"*F9 2"� �
-D�6&F! N"��� 9��I-:\1&F�X9�2"*B-KN)bk+5� 7 /,&F*)� ��+���- �O7)� N1�I9 �I- � =)� 2b. ��9 9��62"*F*)��HIH6� ��HI���J-D� 2�*)�6\>&)�5/
��-#N)bk+5H6��*F7,+��m/@&)* . 2"��!A+.-E7	LM���;C,+�*)<��c7	LM+�<"��*)7,+�93��-#7)�c=FH +�*)�I*)<T��HI���J-D� 2�*)�6\>&)�5R
!:2"&)9 +0N"2"*F9 �;C)2"�I9 �@����9 . 2"� !3+5- 9 ��+�� �6H69O9�2"*B- &F- �6H6�I9 ��9 =,+�� H +m=)H6&)=)+���- 7)��9 2"&F- �6H69
7)��<"��9�- �62"* 7 LM�I*/. 2"� !3+5- �62"*)98=?����9 2"*F*)��HIH6��9�R i *)� . 2"�I9:H6+3����=)����9 ��*B-;+5- �62"* ��2"*)*>&)�5/ �6H
. +�&F- =?2"&FN�2"�6�:H +#!A+�*F�6=)&)HI����R � 2"&)�%����-�-D� � +��69�2"*	/?*)2"&)9 + N�2"*)9 �;C)2��69 �X7)��- �D+�*F9 . 2"� �
!3���A����9 . 2"� !3+5- 93��* (O� � U � (%- ��*)9��6G)HI� �c+�� 51&F= � +�*F<"&,+�<"�[W#\>&)�:��9�-m=?2"� -;+�G)HI��/
9�-;+5*)7,+���7 ��-j. +����IH6� �3!3+�*)�I=)&)H6���K<"� 
���� �#7)��9 & � �%�"+0N5+#- ��HX\>&)� 3 &Q( 2"& T * � R
&%�6*F9 � /,h�L +5�k�������m&)*)�mG)�IG)H6�I2�-DC)Z�\>&)�^7	LQ�6!#=�2���-;+.-D�62�* ��-E7 LM� fF=?2"� -;+5- �62"*`7)& . 2"��!A+5-
\1&F� *)2"&)9%+0N"2"*)9%�6*B-D��<"� ���3H LQ��*BN1�6��2"*)*)��!3��*B- 7)� 7)��N���H62�=)=���!3��*B- 7)� - �D+�*F9 . 2"��!A+?�
-D�62�*O(O� � VX�D+5*)9 !#2"� =FC)����R5VX�D+�*F9 !#2"� =)CF��� ��9�-'&)*�H62"<"�I���I��H"7)�JN"��H62"=)=?�k=,+5� H LM+��J-D�62�*
$)fl!#2)R b%LQ��9 -O&)*T9 D19 -DZ�!#�n7)�n9�=������ 
)�0+5- �62"* �J- 7	LQ� fl����&F-D�I2"* 7)���,&7fT7)��- �D+�*F9 . 2"� �
!A+5- �62"*F9�Rlbd��-�-D� G)�IG)H6�I2�-DCFZ�\>&)� ��� ����� !PLM+�9 ����N1� =?2"&)�e2"&FN1� �I�d&)*)�:N)bk+5� 7[� fl�I9�-;+5*>- �
7,+�*)9@!#2"*#+�=)=)HI�6�0+.-D�62�* 7)� � ���;CF��� �;CF�%7	LQ�6*/. 2�� !3+5-D�I2"*)9 =?����9 2"*F*)��HIH6��9�R1�FLM� fl=)H6�I\1&F���D+5�
H6��9�!3217)� 
)�0+5- �62"*)9 � �
� ����-D&F���E=�2�&)� =?2"&FN"2��6��!3+�*)�I=)&)HI��� &)*)�^NFbk+�� 7`7,+5*)9 !#2"*
+�=)=)HI�6�0+.-D�62�*	RT +�*)9jH + 7)����*)�6Z�� �K=,+�� -D�I��/B*)2"&F9e+0N�2"*)9j�;C)2"�69��U7)�K*)2"&)9 . 2l��+�H6�I9 ��� 9 &)�jH + 7)��9 ��� �6=��
-D�62�* 7)�#=?��� 9�2"*)*)�^+ N����3H6�L. 2"� !3+5-ONFbk+�� 7	R � 2"� 9�\>&)�AHI��9 
,�;C)�6��� 9 N)bk+5� 7 =?��&FN���*B-
5�-D���m!A+�*F�6=)&)HI��9�/ �6H . +�&F-E=?2"&FN"2��6�n-D��2"&FN"���E=)&)�69n- �D+�� -D����H LQ�6*/. 2"��!A+.-D�62�* �;C)��� �;C)����RT 2"*)� h�LM��*1&F!3��� ��� +��d7)+�*)9 &)* =)� ��!3�I���O-D��!#=)9�/YHI��9�9�2"&)������9�7)�^7)2"*F*)����9 =���� !#��- �
-;+�*B-K7	LQ2"GF- ��*)�I�k7)��9K7)2�*)*)����9�R � &)�I9Yh�L +�*)+�HED19 ���D+���=)H6&F98��*m7)��-D+��6HI9kH6��9k7)��=���*)7,+�*)����9

F



��*B-D� �:+5-�-D� �IG)&F- 9'=�2"&F�j9 +0N"2"�I�e�O=,+�� -D�I�'7)�K\1&F��H69j�;C,+�!#=)9 h�� =���& fE-D��2"&FN"���@&)*^+�&l-D� �
�;C)+�!3= RB���k9�&)<"<"��� ��� +��F��*)9 &F�I-D�8&F* ��!3217)Z�H6�j7)�k������- �I-D&F7)���d\>&)�l� ��9 -D���D+ *)�0+5*)!32��6*)9
- � Z�9%9 �I!3=FH6��RU$ -:��*$
)*	/Bh�� =)� ��9 ��*>- ��� +�� H6+#���0+�HI�69D+.-D�62�*[7,+�*)9:9D+A<"HI2"G,+�HI�I- � ��*�7)����� � �
N5+�*B- H6��98� fl=?��� �I!3��*B-;+5- �62"*)9K+5�6*)9��	\>&)� HI��98����9 &FHI-;+.-D9K2"GF- ��*>&)9�R

1



vCal

vCard

importexport

Transmorpher

importexport

?

BASED
RULE

JAVA

GUI

Transmorpher

importexport

Web Data

COMPLETION

RDF
HTML
XML

export

������� C R C � &:� �;C)� -D����-D&F� �O<"��*F���D+5H6�C i



� � ��� �?�P��� �

� � ��� � ��� � � � �

� ��9:2"� 7F�6*,+5- ��&)��98-D�D+5�I-D��� 2"*B-K�J-%7)��H6� Nl������2"*B-:7F��9 �6*/. 2"��!A+.-D�62�*)9kG?�0+�&)��2"&)=�=)H6&)9
=F� �����69���9 9 � H6��9%7)2"*)*)����9O9 &F� H6�d! ��- �J-OH6��&F� 9 ����H +.-D�62�*)9 +�&7f +�&F- � ��9 7)2"*)*)����9 9�2"*B-
=FH6&)9 =)� �����I9 ��9�R � H � fl�I9�-D� &)* <"� +�*)7�*)2"! G)��� 7F��7)2"*F*)����9%9�- � &)�J-D&)������9 =,+�� 7)��9Q. 2"� �
!3+5- 9 ��2"*)*>&)9�R T +�*)9 H +P=)� ��!3�IZ�� �#=,+�� -D�I�3*)2�&)9�*)2�&)9��I*>- ������9 9�����2"*)9n+�&7fc. 2�� !3+5-D9
����=)����9���*B-;+�*B-d7)��9j=���� 9�2"*)*)��9�R � &F�69@*)2"&)9'N���� ��2"*)9e����&7f#9 =?������
,\>&)��9d+�&#�0+�HI��*)7)���6����R
$'*)9�&)�I- ��/ *F2"&)9 9�&)��N�2"H6��� 2"*)9nHI��9 . 2�� !3+5-D9�+�7,+�=F- ��9E+�&7f 7)21��&F!3��*>- 9�R'$'*$
)*	/ *)2"&F9
��9 9 +��6��� 2"*)9O7)�E!#��-�-D� � - 2"&F- ��9O����9 �I*/. 2"� !3+5- �62"*)9 ��* � ��H +5- �62"*T<�� 
����E�m&F* 9��;C)��!3+
�I*)7)�I\1&)+�*B-KH6��987F��=?��*)7,+5*)����9%��*B- � � �;C,+�\>&)�V. 2"� !3+5-0R

� �

 � ��� ����	�	����

� HO� fl�I9�-D� =)HI&)9 �I��&)��9 . 2"� !3+5-D9m7)� 7)2�*)*)����9c=?2"&)�m� ��=)� ��9 ��*>- ����&)*)� =���� 9 2�*)*)��R
! 2"&)9:��* =,+59 9 ��� 2"*F9 R3��* � �JNl&F� �UH6��9KNFbk+�� 7�UAh �I��- &,+�HYbk+�� 7@WJ/?&)*+. 2"��!A+5- =)HI&)9 � �
�
����*B- S�*Q&%S U S,� �I��*)7�� *$. �'& � S,� �I��*)7<Wk�J- H LM+�*)*>&,+��I� � �8T & � U � �I<"CB-��d���6<"CB- T �I� ����-D2�� D
&8������9 9 � ��2�-D21��2"H WJR@! 2"&)9KH6��9K=)� ��9 ��*B- ��� 2�*)9%G)���6�JN"��!#��*B-:�6���	9D+��;C)+�*B- \>&)�OH LM+�*)*)� fl�Y ��*P9 D1*B-DCF��-D�I9 � H6��&)� 9K+5-�-D���6G)&F- 9�R

�������	� ,�
 
"���
� ��9 NFbk+���7
�Mf��)� fl�I9�-D��*B-e��*n=)H6&F9 �6��&)� 9 N�����9 �62�*)9'7)2"*B-'H6+%N"����9 �I2"*LRFRMi \1&F�,+ 7)2"*)*F�

*)+��69�9D+�*)��� �AH6+#*F2"� !#� # SXb fb�>f Z R � +3N�����9 �62�* =)� ������7)��*B-D� U N"��� 9 �I2"* flR C W8��9 - ��*)�
��2"� �n&l-D�6HI�69���� =,+5� H +^=)HI&)=,+�� - 7)��9 HI2"<"�I���6��H69�R�� H � fl�69 -D�E=)H6&F9 �6��&)� 9 7F� ����� ��*)����9O��*B-D���
����9#f�N���� 9��62"*F9n\1&F�k9 2"*B-nH6+c�����0+5- �62"* 7)�[*)2"&FN��0+�&7f`�;C,+�!#=)9�/YH +c9�&)=)=)����9�9 �62�*�7F�
����� -;+��I*)��9 . 2"*)�J-D�I2"*)*,+�HI�I- ��9%U =,+��'� fl��!3=)HI�KH LQ��*)��2l7,+5<"�K+ ��-D� 9 &F=)=)� �I!3�[WJR T +�*)9jH LQ��*)�
9���! GFH6�eh��%- � 2"&FN��O\1&F� H +�N"��� 9��62"* RFRMi ��9 -K=)H6&)989 -D��&)��- &)� ��� ��*m=)H6&)9d7)& . +��I-d\1& LM��H6H6�
9�2"�I-O*F2"� !3+�H6�I9 ����R � +[=)HI&)=,+�� -O7)��9 - �D+0N5+�& f 2"*B-O�J-D�E�0�����J-D&)��9 ��* 9�L +�=F=)&/DB+5*>- 9 &F�
����-�-D��*F2"� !#��R � � =)HI&)9%�I*B-D������9�9D+�*B- 7)� ����9 =)� 2 h���-D9:��9 - H +#� ��=)� ��9 ��*B-D+5-D�I2"* 7)��9%2"G)�

C�C



h���-D9jNFbk+�� 7^��* # T S"32( � � � g ��\>&)� ��9�-d&)*)�%*F2�-D�:7)& - RBb%R � � # T S"32( � � ��9�-d&)*
H +�*)<"+�<"�@7)�d7F��9 ��� �I=F-D�I2"*�7)��9 7)2�*)*)����9 \>&)�)+ ��- �d��2�* � & =?2"&)��. +����IH6� -D��� HI�j- �D+�� -D��!3��*>-
+�&F-D2�!A+5- �6\>&)�87)��9d����9 9�2"&)������9 - ��G	R=� H<. +5&F-d9 +0N"2"�I�j\>&	LQ&)*)�:N)bk+5� 7A* LM��9�-k=)+�9e9�=������<�

,\>&)�O� H +�����=)����9���*B-;+5- �62"*m7	LQ&)*)�O=?����9 2"*)*F� !A+��I9d\>&	LQ��HIH6� + �J-D� ��2�* � &)�O� H LM2�� �6<��6*)�
=�2"&F�8� ��=F� ��9���*B-D���%7	LM+�&F- � ��9 ��*B-D�I- ��98-D��H6HI��98\>&)�OH6��9 =FH +�����9K2"&mH6��982"� <B+5*)�69 +5-D�I2"*)9�R

� ����� � � G � �

S�*%& S U SU���6��*)7)� *$. �a& � S,���6��*F7<W � C �?+ ��- � ��2"* � &3=,+5�'&)*E<"� 2"&F=��87)�K7)�JN"��H62"=)=?��&F� 9
�6*)7)��=���*)7,+�*B- 9 =?2"&)�%�6H6HI&)9�- � ���%H6��9 =�2�9 9 �IG)�6HI�I- ��9%7F�_# T SdR � H ��9 - ��!3=FH62�D"�n7,+5*)9 &)*
����� -;+��I*m*)2"! G)��� 7)�O=)� 2 h���-D9 7)��7)�6��9:+5& - ��GP9 ��!A+5*>- �6\>&)�5R� LQ�67)��� . 2"*)7,+�!#��*B-D+�H6�k7F�:S�*%& S ��9�-j7)�K=?����!3�J- -D���K+�& fE!3+��;C)�I*)��9@7)�K9�� 9���� Nl�I�
7)�nH LQ�6*/. 2�� !3+5-D�I2"*m9�-D21�!5����37)+�*)9 H6��9 . 2"� !3+5- 9 S�*Q&%SdR 3 �Y����9 
,�;CF�6����9O��2"*B-D�I��*)*F��*B-
7)��9jH6�I��*)9 N���� 9e7	LM+�&F-D����9j7)21��&)!#��*B-D9 - ��G^+5H62"��9�/"HI��9@=)� 2�<"�D+�!#!#��9'9 ��� 2"*B-e�0+�=)+�G)H6��9
7)� =,+�����2"&)���6�8HI� - ��G�9 -D21�!5.+�*B-:H LM�I*/. 2"��!A+5- �62"*#\>&	LQ�6H69e-D� 2�&FN"��*>-�/U<B+�� 7)+�*B-K&)*)�OH6�I9�-D�
7)�E=�2"�I*B-D��&F� N"����9 7 L +�&l-D� ��9O7)2l��&)!#��*B-D9�/ N������ 
U+�*B- H6��9 9 �I<"*,+5- &)� ��9 *>&)!#�����6\>&)��9 �J-
��2"*)9 -D��&)�69 +�*B-Y7F��9X=,+�<"��9 - ��G�+��6*)9��B\>&)�e7F��9X9 ��� N1�6����9Y7F�e\>&)��9�-D�I2"*)9 35� ��=�2"*F9 ��9YG,+�9���9
9 &)�KH6��987)21��&)!#��*B-D98N1�69��I- ��9�R� ��9�
,�;C)�I��� 9OS�*%& S�9�2"*B-eh�&)9�- ��9 7)��9 7)21��&)!#��*B-D9:-D� f1- ��9�R � H69%9�2"*B- ����� � -D9 7,+5*)9
H +E9 D1*B-;+2fl� (O� � /?��- +�7)2"=l-D��*B- HI��9 ��2"*BN���*B-D�I2"*)9V# T Sd/?+�*)*)25-D� +0N���� T & � � R T �
=)H6&)9�/�HI� N�2l��+�G)&)H6+��6����S�*%& S�7)�3
,*)� - \>&)��HI\>&)��9 ��2"*)9 -D� &F��-D�I2"*)9 &l-D�6HI��9 \>&)� =?��&FN���*B-
+�=)=,+�� +546- � � 7,+5*)9:HI��9&
,�;C)�I����9%S�*Q&%Sd/U�E����- � 7 L +�&l-D� ��9 N�2l��+�G)&)H6+��6����9Q# T S�7F� 
,*)�I9
+��6HIH6��&F� 9�R � +��8� fl��!#=)HI��/,S�*Q&%S 7)� 
)*)�I-87F��9K�0+5- ��<"2�� �6��9d-D��H6HI��9k\>&)� �	L � ��� 9�2"*	L / L T 2?�
��&)!#��*B- LI/ LS� !3+�<"�nL /U+0N"��� \>&)��HI\>&)��9 =)� 2�=)� �I��-D��9K!A+�*F� +�G)HI��9e7)� ����9K�;C,+�!#=)9�/)-D��HIH6��9
\1&F� LQ*,+�!#��L /ULM! G?2[f�LI/,LQC)2"!#��=,+5<"��L>��- ��R /1+��6*)9��,\>&)�:7F��9dHI�6��*)9@��*B-D���:HI��9@!3��! G)����9j7)�
����9:�0+5- ��<"2�� �6��9�R � +��:� fl��!#=)H6�5/?&F*�-'D1=�� 7)� H6�6��*m�6*B-D��� ��9�9D+�*B-%��9�- L . 2B+b. �Q7)��=)�6�J-D�62�*	LIR
\1&F�'� ��HI�6�n&)*F�#��+5-D��<"2"���6� U =)+��O� fl��!#=)H6�n&F*)�3=?����9 2"*F*)��WO�[&)*)�#�6!3+�<"��R � ��9O2"&F- �6H69
=�2"&F�8S�*Q& SW9�2"*B-KG,+�9 ��9K9 &)�K7)��9 HI2"<"�I���6��H69j\>&)� +�*,+5HED19 ��*>-KHI��987)21��&F!3��*>- 9Q# T S �J-
9 �O9 ����N"��*B- 7)�O����9:=F� 2"=)���6�J-D��9�R� �@��2�*>- ��*>& 9�=������ 
)\1&F�e7)&ON"21�0+5G)&)H +5�6� �@S�*%& Sm��9�-Y7)�J-;+��IH6H6�Y��*�+�*)*)� fF�5R2i:* 7)�69 �
=�2"9��I- �E.1�6*B-D��� ��9 9D+5*>-Y7	LQ&)* 
)�;C)�6���YS�*%& Sm��9�-Y\>&	LQ�6HB=?��&F-Y��2"*B- ��*)�I�X7F��9X=�2"�I*B-D��&F� 9 N"��� 9
7	L +5&F-D����9 
,�;C)�6��� 9 S�*Q& SeRXbd����� . 2"&F� *)� -O&)*)�#G,+�9 �#=?2"&)�OH6��9 2�&F-D�IH69 7)�#� ���;C)�����;C)��9
=�2"&F�8=,+�� ��2"&)���6�k&)*P��*F9 ��!�G)H6�O7)� 
,�;CF�6����9:HI�6��9k��*B-D���O��& f�/U��-K9�� ����*)9����I<"*)���K9�&)�K7)�
*)2"&FN���H6HI��98=?����9 2"*)*F��9�/?7)21��&)!#��*B- 9�/,9 ����N1�6����9�/?7F2"*)*)����9�R R R

� ����� � (�� ���
�8T & � ��9 -kHI� =F� 2�- 2l��2"H6� 7	LM+�*)*>&,+��I� � 9 &)�eV b � 32� � R � ��9k+�*)*>&,+5�6� ��9e=?����!3�J- - ��*B-

7)�^=,+�� -;+�<���� 7)��9nG,+�9���9n7	LQ�6*/. 2�� !3+5-D�I2"*)9 9 &)�nHI�A� ��9 ��+�&`�6*B-D��� *)�[2"&W� f1-D����*)��R'bd��9
G,+�9 ��9 =?��&FN���*B-@��2"*B- ��*)�I�Y-D2�&F-D�e9 2"� -D�d7 LM�I*/. 2"� !3+5- �62"*)9 \>&)�d���k9�2"�I-Y7)��9 ��212"� 7)2�*)*)����9
7)�O=���� 9 2�*)*)��9 2"&m7)��9:7)2�*)*)����9:9 D19�-DZ�!3��9�R

C f



�8T & � . 2"&F� *)� - �
� H6�n=)��2�-D21��2"HI� =?��� !#��-�-;+�*B- 7	LM+�������7)�����[H LM�I*/. 2"� !3+5- �62"*���2"*B-D��*>&)�37)+�*)9OH LM+�*)�

*1&)+��6����/
� &)*A!#2l7FZ�H6�K7	LQ�6* . 2"� !3+5-D�I2"*n7)�3
,*)�69�9D+�*B-dH6�8-'D1=��:7)�%7)2�*)*)����9d��2"*B-D��*>&)��9k7,+�*F9

H LM+�*)*>&,+��I� ��/
� &)* !#217)Z�HI�'7)�e*F2"!3!3+�<"� 7)� 
,*F�69 9 +�*B- ��2"!3!#��*B- H LM�I*/. 2"� !3+5- �62"*:��9�-Y2"��<B+�*)�I9 ���

��- � � . ��� ��*)������/
� &)*�!#217)Z�HI�$. 2"*)�J-D�62�*)*)��H \1&F� 7)� 
,*F�I- ��2"!#!#��*B-K2"*P+�����Z�7)� �nH LQ�6*/. 2�� !3+5-D�I2"*	/
� &)* !#2l7)Z�H6� 7)� 9�����&F� �I- ��\>&)�Y7)� 
,*F�I- ��2"!#!3��*>-%7)2"*)*F����9%��- +5����Z�9 9 2"*B-%=)� 2 �

-D��<���9�/
� &)*E!3217)Z�HI�k7)�87)&F=)H6�I�0+5- �62"* \1&F�,7)� 
,*F�I-@��2�!3!#��*B-'H6+%G,+�9�� ��9�-j� ��=,+�� -D�6�d��*B-D���

9 ��� N"��&)� 9�/
� 7)��9%& � � 9 =�2�&)�87)��N���HI2"=)=?��� 7)��9 +�=)=FH6�6��+5-D�I2"*)9e��H6�I��*B-D��9�/
� ��T � Sd/,&)*:. 2"� !3+5-87	LQ���;C)+�*)<"� 7)�O7)2"*)*F����9�R
� ��9 7F2"*)*)����9 �8T & � 9�2"*B-O9�-D��&)��- &)� ����9O7,+�*F9 &)*)�E+���G�2"����9�����*F���EC)�6���D+����;C)�6\>&)�

\>&	LQ2"*`=?��&F-E��2"!3=)+�� ���n+�&W9 D19 -DZ�!#�[7)��
,�;CF�6���Li *)� f�R bdC,+�\>&)�m* � &)7`7)�[H LM+���G)� �
��2"� ����9�=�2"*F7c�E&)*)�O��*B- � ��� 7)�OH LM+�*)*>&,+5�6� �5R

��������� 
  �
�� (������% �

�8T & � ��9 -d&)*A2"&F-D�IH,2�2A�;C)+�\>&)�%&F- �6HI�69D+.-D��&F�'7)����� �I-e9 ��9d=)��2"=)����9d�;C)+�!3=F9�R/* ��/>�6H

*F2"&)94. +5H6H +5�I- &)* . 2"� !3+5-X=)HI&)9Y9 -D��&)��- &)� �e\1&F�l=?����!3�J- -D�e7)�j7)2"*)*)��� &)*�9 ��*F9 �:�;C)+�\>&)�
�I*/. 2"��!A+5- �62"* 7)����� � -D�[7,+5*)9nH + 9 -D� &F��-D&F� ��R � 2"&)�n����- - �[�D+��I9 2"* / *)2"&F9E+�&)� �I2"*)9�- � Z�9
GF�6��*m=)&m�;C)2��69 �I�kH6�j. 2"� !3+5-8S�*%& Sd/l!A+��I9k�6H���9 -8-D� Z�9K� ������*B- ��-K=?��&m7	LM+�=)=)HI�6��+5-D�I2"*)9
7F� � � � H LM&l-D�6HI�69���*B-0R>bd��=���*)7,+�*B-�/FS�*Q&%S ��9�-e&)*_. 2�� !3+5-'-D2"&F� *)�KN"��� 9dH L +0N���*)�I�j�J- h��
=?��*F9 � \>&	LQ�6H<. +�&F- . +5�6� �:+5-�-D��*B- �62"*[� 9 2"*[�JN"2"HI&F-D�I2"*	R7!:2"&F98+0N"2"*)9 
)*,+�H6��!3��*B-k�;C)2"�I9 �
HI� . 2"��!A+5- NFbk+�� 7 \>&)� ��9�-O=)���69 ��* ��2"!#=F-D��=,+�� H6+A=)H6&F=,+���- 7)��9 2"&l-D�6HI9%7)��<"��9 -D�62�*
7F��98�6* . 2"� !3+5-D�I2"*)9j=���� 9�2"*)*)��H6H6��9k��-K\>&)� ��*m=)H6&F98+ 7)2"*)*F� *,+��69�9D+�*F���O� &)*)� *F2"� !#��R
$'*#=)H6&F9�/BH6�8!#�6HI�6��&�7)& �d��GA9���!3+�*B-D�6\>&)�K9�LM�I*>- ������9 9�� � ��� . 2"��!A+.-'�0+��@�IH,+ �������I-@&)*F�
*F2�-D�O=?2"&)�8=?2"&FN"2��6�8H6� - �D+�*F9 . 2"��!3���8��* # T SeR

� � � � � ����	8� ��� ��� � ��� ��	 
��

! 2"&)9 +�HIH62"*F9 �J-D&)7F�6���:7)��&7f+. 2"��!A+.-D9 =�2"&F�%9�- 2l�!55��� 7F��9 +�<���*)7,+59%2"& 7F��9 =)H6+�*)�
*F�6*)<"9�R=!:2"&F9e�J-D&)7)�I����2"*)9j7,+�*)9j&)*A=F� ��!#�6���'-D��!#=)9'NFbk+�H6��*)7,+���R � &F�69j*)2"&)9j=)� �����I9 �
�
��2"*)9eH6��9j7)� � ��� ��*F����9k+ N���� � bk+�H6��*)7,+��@\>&)����9�-dG,+�9��%9 &F�dH6��9e- �D+0N5+�& f37)�:NFbk+�HI��*)7)+���R

C R



� � ���	� , 
 
0( ��
2��
"�
NFbk+�HI��*)7)+��@��9�-j&)*^. 2"� !3+5-'9��6!#=)H6�d=���� !#��- -D+�*B-@7)� =,+���-D+�<"���'7)��9j7)2"*)*F����9j� ��H +?�

-D�IN���9K� H6+�<"��9 -D�I2"*m7	L +5<"��*)7)+�98��- � H6+�=)H +5*)� 
,��+5-D�I2"*	R � � G)&F-K7)� NFbk+�HI��*)7)+��8��9 -K7)�
9�-D��&)��- &)� ���dH LM�I*/. 2"� !3+5- �62"* ��2"*B-D��*1&F� 7,+�*)9e&)*^+5<"��*)7)+ =?2"&)�j=�2"&lN"2"�I�j���;C,+�*)<����k7)��9
7)2"*)*)����9�/�7)��9'�6!3+�<"��9 2"&n7F��9 9�2"*)9 ��2"*)����� *,+5*>- &)*n��N���*)��!3��*>-@2�& &)*)�d- 
��;C)�5R � 2�&)�
=�2"&lN"2"�I� � �0+5H6�69���� ����- ���;C)+�*)<"�5/XHI��9O�6* . 2"� !3+5-D�I2"*)9 9 &)�OH6+m7)+5-D�E��-OH LMCF��&)���#7F2"�IN���*B-
5�-D��� ��2"!#=)� �I9 ��9:7,+�*)9K-D2�&F-D��9%H6��9:����<"�I2"*)9 7)& !#2"*)7)� � !�5�!#� ����&7fc\>&)�X��!#=)HI2"�6��*>-
7)� ��������*B-D9 . 2"��!A+5- 9 7)�n7,+.-D��/ 7 LMC)��&)� �5/ ��- 7)� . &)9��0+�& C)2"� +��6����R � 2"&)� ����- - �E�D+��I9 2"*	/
H6� . 2"��!A+5-dN)bk+5H6��*F7,+��89 � 9 ����- 7	LQ&)*P����� -;+��I*m*)2"! G)���O7)�O*)2"� !#��98� fl�69�-D+�*B-D��9�R

&:�6*)9��'H +^*)2�� !#�^� 3 * F Z i C ��9�- &)*)�#*)2"��!3�n�I*>- ����*,+5-D�I2"*,+�HI� =?2"&)� � ��=)� ��9 ��*>- ���
H + 7,+5- �:�J-eH LMCF��&)����R � �%. 2�� !3+5-@&F-D�IH6�I9 �87,+�*F9eHI��9@9 =?����� 
,��+5-D�I2"*)9@7)�KN)bk+5H6��*F7,+��j=�2"&F�
�67)��*>- � 
,��� 7)��9 H6+�*)<"&F��9 ��-O7F��9dh���& fT7)�n�0+�� +���- Z�����9 ��9�-OG)+�9 �E9 &F� HI��9 *F2"� !#��9 � 3 *
��- � $'VKSdR � +A9 D1*B-;+�fF��&F-D�IH6�69����O7,+�*F9 H6��9:9�=������ 
)�0+5- �62"*)9 NFbk+�H6��*)7,+��:��9�-%G,+�9���� 9�&)�
H +3<��D+�!#!A+5�6� �O7)�3
,*)�I� =,+�� HI��9 *F2"� !#��9 �I*B-D����*)��- 3 V � � �J- � � �c$8R � LQ&F-D�IH6�I9D+5- �62"*
7)�A����- - �A9 Dl*B-D+2fl� . +����IH6� -D�nH6�n- �D+�*)9 . ��� - 7)��9�2"G1h��J-D9�NFbk+�HI��*)7)+�� 7)+�*)9�HI��9 9 ����N1�6����9
7)�O!3��9 9D+5<"�����6� ��HI���J-D� 2�*)�6\>&)�OG,+�9���9K9 &F�%� � �c$8R� � . 2"� !3+5- NFbk+�HI��*)7,+5�Y��9�- G)+�9 �j9 &)�Y7)��&7f ��*B-D� -D��9Y\>&)�>9 2"*B-'$)h $ ! VW��-YVQ* T * R
i:*E$)h $ !:V�� ��=)� ��9 ��*>- �K&)*)�8\>&,+�*B-D� -D�k7F�d-D��!3=)9'�I*)7)�I\1&F���d9�&)�'&)*n��+�H6��*)7)� �I����R � +��
� fl��!#=)H6�5/Y���A=?��&F-�5�- � �A&F*)�^+��J-D� Nl� -D�5/ - ��HIH6�#\1& LM&)*F�^9 2"&l-D��*)+�*)���A7	LM&F*)�AC)��&)� �A7)�
1 � i"i�� C i � i"iF/1H6�%N���*)7)����7)� f"g�9 ��=F-D��! G)� �5R@i:*[VQ* T * � ��=)� ��9 ��*>- �O&)*)�O+��J-D�62�*[�
� �0+5H6�69����X2"& &)*F�d-�
��;CF��R � +�� � fl��!#=)H6�5/5���k=���&F- 5J-D� �e&)* -D� +0N�+5�6H1� +�����2"!#=)H6�I� ��2"!#!3�
��� ��7)�6<"���8H6� � +�=)=?2"��-87F� 9 -;+�<�� =?2"&)�8HI� 1 9���=F- ��! GF� ���

i *)�m<"�D+5*)7)�[N5+�� �I��-D�[7F�P=F� 217)&)�I- 9 =?��� !#��-�-D��*>-#7	LQ�6!#=?2"��- ��� �J-37 LM� fF=?2"� -D���EHI�
. 2"� !3+5-@NFbk+�H6��*)7,+���RlNFbk+�H6��*)7,+��e=���&F-�5J-D��� ��!#=)H62�D��%=?2"&)�e- �D+�*F9 =?2"��- ���d&F*m+�<"��*F7,+
��*B-D���P7F� ����� ��*B-D��93+�=)=FH6�6��+5-D�I2"*)9 -D��HI9E\1&F�PHI��9E<"��9�-D�I2"*)*,+5�6� ��9n7	LQ�6*/. 2"��!A+.-D�62�*)9�=?��� �
9 2"*)*F��H6HI��9�/)H6��9 !#��9�9D+�<���� �I��982"&PH6��98*,+0N1�6<B+5- ��&)��9 - ��G	R

� � ��� � � 
 
/( ��
��2
/�
� bk+�H6��*)7,+�� �SR �U��- ��*)7^��*A���0+�HI�I-D�8NFbk+�HI��*)7,+5�j�J-d2�*A=?��&F-e��2"*F9 �67F��� ���e\>&)�:� bk+�HI��*)�

7,+��8��9 - H + N"��� 9 �I2"*cflR in7)� NFbk+�HI��*)7,+5��R,� bk+5H6��*F7,+��k9�� ��2"!#=�2"9��O7)� -D� 2��69 # SXbd9 �
� #:SXb fb� �=,^/ � *B-D��� *)�J-Obk+�HI��*)7)+�� �I*)<E+�*)7 3 �;C)��7)&)H6�I*)<Abd2"� �O* G1h����J- 3 =������ 
)�

�0+5- �62"* U � bk+�HI��*)7)+��XW>�,HI��989�=������ 
)�0+5- �62"*)9K7	LQ� bk+5H6��*F7,+���R
� #:SXb f2� � Z /.� bk+5H6��*F7,+�� VY� +�*)9�=�2"� -=�a� *)7)��=?��*F7)��*B- � *B-D��� 2"=?��� +�G)�6HI�I-'D � ��2�-D21��2"H

U �IV � � W
� #:SXb]fb� �Bg#/F� bk+�H6��*)7,+��k����9�9D+�<��
� G)+�9 ��7 � *B-D��� 2"=?��� +�G)�IH6�I-'D � ��2�-D21��2"H)U � � � � W
� &)��H6\>&)��9 ��2"!#=?2"9D+�*B- 9 2"*B- �J-D�k� + h�2"&F- ��9 ��*n=)H6&)9Y7)��9@$)h $ ! V �J- 7)��9'VQ* T *��
� hO� * i$#Q!j& � \>&)� . 2�&)� *)� -n7)��9n=)� 2"=F� �6�J-D��9n7)����� �IN5+�*B-E&)*F�P�������I-D&F� �[��2�!3=)�

-;+�GFH6� �
� h S)# $@$ Y i 3�� \>&)� =?����!3�J-K7)�O9 �6<�*,+�H6���k9 � 2"*m��9�- H6�IG)� � 2�&�21����&)=�� �

C �



� h V � �c$47�* !%$�\1&F�g. 2"&)��*)�I-%&)*T��*)9���! GFH6�n7	LQ�6*)7F�6�0+.-D�62�*)9:9�&)� HI� . &)9 ��+�&TC)2 �
�D+��I� � �

� hg& � &$#%� \>&)� . 2"&F� *)� -	&)*O��*F9 ��!�G)H6�'7)�@=)��2"=)���6��- ��9	=?2"&)� 7F�������6���'&)*)�@+�H6+�� !#��R
��� ��� � 
  �
�� (������% �


� ��9d� Z�<�H6��9e7)�%������&)� ����*)����982"*B-k�;C)+�*)<"� !3+��I9eHI��9e+�=)=)HI�6�0+.-D�62�*)9@\1&F� 9 &F=)=�2���-D��*B-
� bk+�H6��*)7,+��87F��N1�D+��I��*B- 9�&)=)=?2"��- ��� H6��9KNFbk+�HI��*)7)+���R�!:2�&)9:=?2"&FN�2"*)9:��2"*)9��67)��� ���:\>&	LQ�6H
� fl�69�- �^&)*)�^N�����9 �62�* RFR i:f,bk+5HVUA( � � � bk+�H6��*)7,+�� W N�2"&)HI&)�^=,+���H6� - R"b \>&)�eN"��&l-
����N�2"�6�m��-��;C,+�*F<"���PH6� 9�-D+�*)7,+5� 7�� bk+�HI��*)7,+5�P=?2"&)�m\>&	LQ�6H 9�2"�I-P��2�*/. 2"� !#� � (O� �
!3+��I9 ���E=)��2.h���-O��9�- 9 ��&)H6��!3��*>- &)*F�n��G,+�&F�;C)��R�!:2�&)9 + N�2"*)9O�;C)2"�I9 �'HI��9 NFbk+�H6��*)7,+��
!3+��I9%H +^GF�6G)HI�62�- C)Z�\>&)� 7 LM�I!3=?2"��- �62"*���-O7	LQ� fl=?2"��-D+5-D�I2"*N. 2"*)�J-D�I2"*)*)�E+�&F9 9 � =�2"&F� H6��9
� bk+�H6��*)7,+���R

� ��� � ���B������	������ �
� ��� ����%�� ��	 

�
� ��9�. 2"��!A+.-D9 ����=)����9���*B-;+�*B-Y&)*)�@G)�IG)H6�I2"<"�D+5=)C)�6� 9�2"*B- -D� Z�9 �6*B-D��� ��9 9D+5*>- 9Y*F2�-;+�!#��*B-

HI2"� 9 7)��9 ��2"* . ��� ��*)����9 2�2 &)*c<"�D+�*F7c*)2"!�G)� � 7)��7)21��&F!3��*>- 9 7)2"� - 5J-D����� � . ������*)���6��R
! 2"&)9K��- &)7)�I��� 2�*)9K7)��& f:. 2�� !3+5-D98+5=)=)� 2�=)� �I��98\>&)� 9 2"*B- Y �IG)V $ ( �J- T &)G)H6�I*�bd2"� �5R
��� � �	� 	 � � + C D

Y �IG)V $ ( � ���8��9 -3&F*�&l-D�6HI�I-D+��6���#\>&)�8<�Z�� �[&F*)�mG)�6G)HI�62"<��D+�=)CF�6��� �6He9D+�� -n� f1-D� +��6����/
- � �I���'��-j!#��-�-D� �8��*3=)+�<"�K7)��9@��H6��!#��*B- 9j7 LM&)*F�:G,+59 �K7)�K7)2"*)*F����9�/1+ 
,*#7	LM��*^. +5�6� �8&F*
����9�&)HI-D+5-'��2�!3=)�IH +�GFH6�@=,+�� ��
 V $ ( R � ��9'7)2"*)*)����9'9�2"*B-@��2"*B-D��*>&)��9j7,+�*)9'HI� 
,�;C)�I���kRQG)�IG
27239�� - � 2"&FN���*B-kHI��9@� ��*)9 ���6<"*F��!#��*B-D9eG)�6G)HI�62"<��D+�=)CF�6\>&)��9 +��6*)9��,\>&)�:HI��9@��HI��!#��*B-D9�Rlbd�

)�;C)�6��� ��2"*B-D�I��*B- =)H6&)9��6��&)� 98��*>- � ����9%7F� H6+ . 2"� !#� �

��
������������������������������� ���!"���������#�%$
�"&#')(����+*-,/.10�'����32����+*�.4$
�"&#')(�����56,/.10�'����32�����57.4$
8�8�8�"&#')(������9,/.10�'����32������:.

;

� 2"&)� H6+�!#�69 �3��*J. 2�� !#�A7)��9 7)2"*)*F����9 Y �6G)V $ ( ��2�*)9 &)H -D�3H6� 
)�;C)�6����7)�^9 -'D1H6��R� �m� ��H6�[7)�m��� 
,�;CF�6���E��9�-37	LM�I*)7)�I\1&F���n��2�!3!#��*B-E�6!#=)���6!#��� U5. 2"� !3+5- ���XW H6��9E����. �
�
����*)����9�R � �K� ��H6�87)��9e�;C,+5!3=)9@9����D+ 7)����� � -@��*3+�*)*)� fF�:+��I*)9 �,\>&)�KH6��9@7)� ��������*B-D9'-'D1=���9
7 LM��*>- � ����9�R

C ,



� H�� fl�69 -D�'7)��& fO��*B- � ����9Y9�=������6+�H6��9 � K ���2� 
89 �J- � ]���67> I �4?A6 R � LQ��*B- � ��� � K����2��
�9
=���� !#��-e7)�:7F� 
,*)�I�e7F��98+�GF� ��N1�6+5-D�I2"*)9@��- � ]���6=>@I �g?A6 =���� !#��-e7	LQ�6*)9���� ���d7)��9d��2"! �
!A+�*F7)��9 U 2"&�7F&P- � f1-D�[W87)+�*)9KH6� 
,�;CF�6���K��� ��� =,+�� Y �6G)V $ ( R

i * �;C)+�!3= �I*>- ������9 9 +�*B- ��9�- � ����K[K ��6=` \>&)�'=?����!3�J-O7)�d. +��6��� 7)��9 ����. ��� ��*F����9��
H LQ�6*B-D��� �6��&)� 7)� H +3G)�6G)HI�62"<��D+�=)CF�6��R T � ���J- -D� . + � 2"*T2"*c=���&F-O��� -D���:&)*T7)21��&)!#��*B- �J-
&)*)�#=,+���- �6�E7)�E���37)21��&)!#��*B-0/ �J-�7)+�*)9 ���#�0+�9 +0N"2"�I� &F*)�3����. ��� ��*F���A��� 2"�I9 ���37,+5*)9
H +nG)�6GFH6�62�<"�D+�=FC)�6�5/l2"&:. +��I� �OC)�����I- ��� �#&F*)� ��*B-D� ����7)� H +nG)�IG)H6�I2"<"� +�=)C)�I�%H6��9K�;C,+�!#=)9
7	LM&F*)� +�&F-D���O��*B-D������R

� � � � � � � � (%� 
 
  "� �

� + *)2�� !#�%7)� !#��-D+�7)2"*)*F����9d7)& T &)G)HI�6*mbd2"��� � F��	��9�-K&)*m��*)9 ��! G)H6�%7	LM��H6��!3��*>- 9
9 �6!#=)HI��9 !A+5�69 � )#�0+5����9'=?2"&)�X7)����� �I� �e&)*)�d<��D+�*)7F�eN5+�� �I��- �e7)�e� ��9 9 2�&)� ����9 ��* � ��9 �0+5&	R� +m*)2"��!3�E7)& T &)G)HI�6* bd2"� �#��2�!3=)����*)7 C ,[��H6��!3��*B-D9O7)2"*B- H +m9 ��!3+�*B-D�I\>&)�A+m��- �
��-;+5G)H6�I�'=,+��X&)* ��2�*)9 ��*)9 &)9 �6*B-D��� *,+5- �62"*)+�H"7)�e=)� 2�. ��9 9��62"*)*F��H69X=)��2 N���*,+5*>- 7)�d7F�IN"��� 9���9
7)�69����6=FH6�6*F��9d- ��H6HI��98\>&)� H +nG)�IG)H6�I2l����2"*)2�!3�I��/>H LQ�6*/. 2�� !3+5-D�I\1&F��/1H6� G,+�HI�69 +�<"� 7)� -D� f1-D��9�/
H + ��2�!3! &F*,+�&F- � ! &)9 ��2"H62�<"�6\>&)� �J-K7	L +5&F-D����9 7)2"!3+��6*)��9k��2�*)*)� fl��9�R

* *c- � 2"&lN"��� +^&)*)� 7)��9���� �I=F-D�I2"* 7)� H LQ��*)9���! GFH6��7F��9 ��H6��!#��*B- 9%7)& T &)G)H6�I*Tbd2"���
��*�+�*)*)� fl��RjbdC,+�\>&)�m��H6��!#��*B-n��9�-#2"=F- �62"*F*)��He��-E=?��&F-�5J-D� �[����=?��- ��R@bdC,+5\1&F�P��H6���
!3��*>-j=?2"9 9�Z�7)�:��<B+5H6��!#��*B-j&)*3��*)9���! G)HI�:HI�6!#�I- �d7)� \>&,+�H6��
,�0+.-D�E. 9�/"7)��9d+5-�-D���6G)&F- 9@\1&F�
=���&FN"��*>- 5�- � �O&F- �6H6�I9 ��98+ 
,*m7)�O�D+ )3*F���K7,+0N5+�*B-;+�<"�_U ��-K*)2"*P=,+�9K�J-D��*F7)� �[W8H6+ 9 �I<"*)� �

,�0+5- �62"* 7)�#H LQ��HI��!#��*B-0R � LS� *F�I-D�6+5-D� N"�n7)�#!#��-;+57)2"*)*)����9 7)& T &)GFH6�6* bd2"���NUA� � T b W
+ 7)� 
,*F� / ��*Th�&)�IH6HI��- f�i"i"iF/Y7)��9d. + � 2"*)9n*)2�� !3+�H6�I9 ����9 7)� ��\>&,+5H6� 
)��� �AHI��9 ��H6��!3��*>- 9
+�& !#2�D���* 7)� 7F� ����� ��*B-D9c-'D1=?��9T7)�W\>&,+�HI� 
,��+5-D� . 9�RQi:* ����<"�I9�- � � 7F� \>&,+�H6��
,�0+.-D�E. 9
��2"*/. 2�� !#��9X+�& f �J!3���6H6HI��&)����9	=F�D+5- �6\>&)��9 �j7)�@H LS� � T b ��9 - ��*���2�&)� 9X7)�@��2"*F9�-D��&)��- �62"* R

Y �6��*E\>&)�KH6� T &)G)H6�I*3bd2"� � . +0N"2"���69��8H + 7)��9 �����6=F- �62"*E7	LQ2"G1h��J-D9j� ��9 9 ��! G)H6+�*B-j� 7)��9
7)2l��&)!#��*B-D9%U �0+��YH + 7)��9���� �I=F-D�I2"* 7)��9'� ��9 9 2�&)� ����9 -D� f1-D&)��H6H6��9 -D� +�7)� -D�62�*)*)��HIH6��9X��9�-'&F*)�
+���- �IN1�I- � G)�6��*�!3+546- � �I9 ���[WJ/)9�2"*c&F9D+�<"�O=?2"&)�KH +E7)��9 �����6=F- �62"*P7)��9:����9 9�2"&)������9:*)� � ��9 �
9 ��!�G)H +�*B-K=,+59:�n7)��9:7F2l��&)!3��*B-D98-D� +�7)�I- �62"*F*)��HI9eN5+#7F��=?��*)7)����/�h�&)9�\1& L �E&)*P����� -;+��I*
=�2"�I*B-0/>7)��989��6!#�6HI�I-D&F7)��9'��*>- � � HI��9e!3�J-;+�7)2�*)*)����987)�%����98*)2�&FN"��+�& f[7F2l��&)!3��*B-D9k=,+5�
�D+�=)=?2"� -n+�& f !3�J-;+�7F2"*)*)����9nC,+�GF�I-D&F��H6HI��9 7	LM&F*�7F2l��&)!3��*B-0R)� HdN5+T+�&F9 9 �d7)��=?��*)7F� �
7)��9K2"G1h�����- �E. 98N1�69 ��9K=,+��KH6��98!3�J-;+�7)2�*)*)����9K7)�O����9 *)2"&lN"�0+5& fP7)21��&)!#��*B-D9�R

T &)G)H6�I*�bd2"� � +n=�2�&)�82"G1h�����-D� . 7F� ��2"*)���IH6�I���dHI��9K�0+5�D+��J-D�����69 -D�6\>&)��9K9 &)� N�+5*>- ��9��
� 9 �I!3=)HI�6���I-D� 7)�O�����0+5- �62"*m�J-:7F� <���9�- �62"* /
� 9 ��!A+�*B- �6\>&)� ��2�!3! &F*)��!#��*B- ��2"!#=)���69 �5/
� ��*BN"��� <"&F� � �6*B-D��� *,+5- �62"*)+�H6�5/
� � f1-D��*)9 �IG)�6HI�I- ��R

C�Z



� ��� � �:	���� %8������	

! 2"&)9K+0N"2"*F9kNl&m7)� � ��� ��*>- 9 . 2"��!A+5- 9d7)2�*>-K*F2"&)98+0N"2�*)98�69�2"H6� N)bk+5� 7m��-kNFbk+�HI��*)�
7)+��@=�2"&F�j*F��-D���K- �D+0N5+��6H R i:*F�:=)����!#�6Z�� �8� ��!A+5� \>&)�:� ���:9 -;+�7)�K��9�-e\1&F�%����9 . 2�� !3+5-D9
9�2"*B-d7F��N"��H6=)=?��9e�6*)7F��=?��*)7)��!3!#��*B-e!@5�!3�K9��?9�2"&FN���*B-8�6HI9'=�2�&)� � +��6��*>-j=,+5��-;+5<"���@7)��9
��H6��!3��*>- 9�R@&:�6*)9�� /FHI� 9 �;C)��!A+#9 &)� N5+�*B-K=)� ��9 ��*B- ��H + ����H6+5-D�I2"*[��*B-D���O����9 7)2"*F*)����9�R

MembreCollègue Membre

Avant

Références

Adresse

Période

Lieu

OrganisationPersonne

Documents

Acteur

Vers

Auteur Ecrit

Présentés

Présentés

� ����� flR C � � � +��I9 2"*[��*>- � �OH6��9K��2"*)*)+��69�9D+�*)����9

C g



C F



� � ��� �?�P��� �

� 
 � � � ��� ����� 
 � � ��� � 
���� ��� � ����� 
 �

� � � �

� 2"&)�n�0�����J-D&)���n���A- �D+0N5+��6H /Fh�L +��j7 �W!#�^=?��*)�;C)���n9 &)��H + . + � 2"*W7)�^!3+�*)�I=)&)HI���
HI��9 � �6* . 2"� !3+5-D�I2"*)9 � � � R � �EG)&F- ��-D+��I- 7)�n-D�D+5*)9 . 2"��!3��� H6��9 . 2"� !3+5-D9:N"��9 7,+�*F9 &F*
. 2�� !3+5- ( � � \1&F� *)2"&)9d!A+54I-D���69 2�*)9eG?�0+5&)��2"&F=[!3�I��& f�R � 2"&)�k+5- - ���6*F7)� �:��� G)&l-0/ h��
!#�n9 &F�69 9 ����N1�'&)*)�I\>&)��!#��*B-O7)�3��&8hg& �J- 7F��9 2"&F- �6HI9 !3�I9 �^!3+^7)�69�=�2"9��I- �62"* =?2"&)�
=?2"&FN�2"�6�k- �D+�� -D���k7)��9�
,�;C)�I����9%( � � R

bd��H + !PLM+ =?��� !#�69@7)�:7)����2"&FN1� �I�d\>&)�:=)H6&)9��6��&)� 9j!3�J-DC)217)��9d=?��� !#��-�-D��*>-d7)� =,+�� �
9���� 7)& ( � � � Z �X��2"!#!3� 3 &j(LU 3 �6!#=)HI� &%=)��. 2"� (O� � W8��- T *O� U T 2l��&)!#��*B- * G)�
h�����-[��2l7F��H5W R T *O� ��- 3 &j( *)�c����!#=)H6�I9 9 ��*B-^=,+�93H6��93!�5�!#��9#2"G1h�����-D� . 9�R T *O�
=?����!3�J-�7F�3��2"*)9�- � &)�I� �#&)*W+���G)� �#� ��=)� ��9 ��*>-D+�*B-nH6�E7)21��&F!3��*>-O(O� � �J-�2 � ���3&)*F�
& � �#=?2"&)�AH6��93!A+5*)�6=)&FH6���E-;+5*)7)�693\>&)� 3 &j( ��*BN"2"�I� 7)��9[!3��9 9D+5<"��9[�;C,+5\1&F�N. 2"�69
\>&	LQ��HIH6�P� ��*)��2"*B- � �c&F*���HI��!#��*B-3=,+���- �6��&)H6�I��� 7,+5*)9AHI� 
)�;C)�6���_(O� � ��-37)��93C,+�*)7)�
HI����9d9 2�*>-k�0+�=,+5G)H6��9d7	LQ�6*B-D��� =)� 5�- ���k����9k!#��9�9D+�<"��9�/l��-k7 L +�<��6�j��*[��2�*)9 ��\1&F��*)����R T 2"*F�
H LS& � � 3 &j( ��9�-K=)HI&)9d� +�=)�67F� \>&)� H L & � � T *O� =�2�&)�k<"��� ���dH6��9d��N"��*)��!#��*B- 9�R?�c+��I9�/
+5&#��2"*B-D� +��6���87)� 3 &j(�/ T *O� ��9�-@&)*F� 9 -D��&)��- &)� � 7)�87)2"*F*)����9e2�2EH LM2"*n=?��&l-@9�-D21�!5����
7F� H LM�I*/. 2"��!A+5- �62"* R

�FLM+��U7)����2"&FN�����-k+�&)9�9 �U\>&)��HI\1&F��9d2�&F-D�IH69'\>&)�U=���� !#��-�-D��*B-j7)� =)�6HI2�-D���'7)&L( 3/� V � ,��
��2"!#!3�nVX�D+�*F9 !#2"� =)CF��� 7)��N���H62�=)=��#=,+��OH L +��J-D�I2"* $ ( �N* R VY� +�*)9 !#2"��=)C)���O��9�- &F*
��*BNl�I� 2"*F*)��!#��*B-n=?����!3�J- -;+5*>-�7)�A7F� 
,*)�I���J- 7	LQ� fl����&F-D���n7)��9 �,& f 7)�A-D� +�*)9 . 2"� !3+?�
- �62"*F9e��2"!3=FH6� fl��9e9�&)�d7)��9d7)21��&F!3��*>- 9 ( � � R � HU9�LM+�=)=F&)�6�:��*A=)+���- �6� 9 &)�eH6�KH +�*F<B+�<"�
7F�P- �D+�*)9 . 2"� !3+5- �62"*J( 3/� V UA(O� ��3 -'D1H6��9 C)����- � +�*F<"&,+�<"� � VX�D+�*F9 . 2"��!A+5- �62"*@WARS� H
=?����!3�J- 7)�37F�������6���3H LM��*)�;C,+546*)��!#��*B- ��2"!#=)HI� fl�E7)�#- �D+�*F9 . 2"��!A+5- �62"*F9 9 �6!#=)HI��9 �6! �
=FH6�6\>&,+5*>-kH + <"��9�-D�I2"*[7)�O=)HI&)9 �I��&)��987)2l��&)!#��*B-D989��6! &)H -;+�*F��!#��*B-0R)b%LM��9�- &)*mH +�*F<B+�<"�
7F�E- �D+�*F9 . 2"��!A+5- �62"*c9�LQ� fl=)� �I!A+5*>-O��* ( � � / =�2���-;+5G)H6�5/ 2"&FN���� - N�����9 7	LM+�&F- � ��9 !#2 �
- ��&)��9%7)�O-D� +�*)9 . 2"� !3+5-D�I2"*m��-%����=?��*F7,+�*B- 9�&�)#9D+�*B- =?2"&)�K7)����� �I� � 7)��9:9 D19�- Z�!#��9%7F�
- �D+�*F9 . 2"��!A+5- �62"*F9k��2"!#=)HI� fl��9�R

C 1



� � 
 � � &'� �



� &,+5*)7Kh�LM+��>7)��GF&F-D�e!32"* 9�-D+�<"�5/.�IHB� fl�69 -;+�� -X7)� h � &)*�2"&l-D�6HB=?����!3�J- -D+�*B-Y7F�e-D� +�*)9 �
. 2"� !#��� &)*F�3NFbk+�H@��* (O� � =)��2"<"� +�!3!#�n��* � ��� Hj=,+�� T +�* bd2"*)*)2"HIHED�RX�FL +��j+�HI2"� 9
��-D&F7)�6�^HI�_. 2"*F��-D�I2"*)*)��!3��*B-n7)�^���[=)� 2"<��D+�!#!3�5RY���^N"2"&)H6+��69 9 &)� -D2"&l-n��H6+�G�2�� ��� &)*
. 2"� !3+5-37)� 9 2���-D�I� ��* ( � � \1&F� 9 2"� -^��2"C)������*B-0R8���T!3��9 &)�I9[+�=?��� � &]+�9 9���(TN1�I- �
\1&F�c����=)� 2�<"�D+�!#!#�[�0������- &,+�� -A&)*F��-D� +�*)9 . 2"� !3+5-D�I2"*`9 �I!3=)HI�m\1&F�:*)� . +��69 +��I-E=)+�9
� ��9�9 2"� -D�I�K- 2"&F- ��9 H6��9 �6* . 2"� !3+5-D�I2"*)9e\1&F�Y*)2�&)9:�J-;+��I��*B- &F-D�IH6��9K- ��HI9 \>&)� H6��9 ��H6��!3��*>- 9
7)��9 �;C,+�!#=)9O��2"!#=?2"9 ��9�R $ � ����- �IN"��!3��*B-0/ �6H ��9�- �6!#=?2"��-D+�*B- 7)�#G)�6��* 9 -D��&)��- &)� ��� HI�
. 2"� !3+5- NFbk+�H 3.NFbk+�� 7E��*L( � � R � +5�'� fl��!#=)H6�5/�HI2"� 9 7F�8*)2�-D���8� ���;C)�����;C)�:7 LM�I*/. 2"� !3+?�
-D�62�*)9O+0N"���ENFbk+�� 7 / *)2"&)9 +�&)��2"*)9OG?��9 2��6* 7)�E��2"*)*)+546- � �nH6�n*F2"! 7)�L. +�!#�6HIH6� 7	LM&F*)�
=���� 9 2�*)*)� =?2"&)�:=�2"&lN"2"�I� - � 2"&FN���� 9�2"* *>&)!#����2^7)��- ��H6��=)C)2"*F��R � 2"&)�:���J- -D���D+��I9 2"*	/
�6H . +�&l- +�*,+�H Dl9����KH +�N5+�HI��&)�87F&��;C,+5!3=P��2"!#=?2"9 �V! =?2"&)�8=?2"&FN"2��6�89 ����- �62"*)*F��� H LQ�6*)�
. 2"� !3+5-D�I2"*^��*c7)2"*F*)����9%=)HI&)9K=)� �����69���9�R bd�����X7)�I-�/)H6�O=)��2"<"� +�!3!#� � ��� H !PL +E=?��� !#�69
7	L +0N�2"�6�8&)*F� *F2�-D�I2"*m7)�OH + <"� +�!3!3+��I� �%&l-D�6HI�69���� =,+5�8H6� . 2"��!A+5-dN)bk+5H6��*F7,+���R

� H1+%. +�H6HI& ����=?��*)7)+�*B-'\>&)� h�LQ��- &)7)�6�j��*�7)��-D+��6HI9XH6+ <��D+�!#!A+5�6� �4. 2"� !#��HIH6�'7)�jN)bk+5� 7
��- NFbk+�H6��*)7,+��O=?2"&)� =?2"&FN�2"�6�O+�*)+�HED19 ��� H6��9 
,�;C)�6��� 9 ��-OHI��9 -D� +�*)9 . 2�� !#��� ��* ( � � RT �E=)H6&)9�/ �6Hg. +5H6H +5�I-:9 2"� -D�6�%&)*)�#9�-D��&)��- &)� �E\>&)�@9 2��I- �[=���& =F� ��9 9 �I!3�IH +��I� �O=?2"&)�OH6��9
N)bk+5� 7[��-dH6��9dNFbk+�H6��*)7,+��e=�2"&F�d=?2"&FN"2��6�k+0N�2"�6�e&)*)� 9���&)HI�j. 2"*)�J-D�I2"*^7	LQ�6!#=�2���-;+.-D�62�*	R� +n<"� +�!#!A+��I� �Q. 2"� !#��HIH6�%&l-D�6HI�69���� ��9�- H + 9�&)�IN5+�*B-D� �

�������	��

��������� , ���	��
 ,���� ��� , ���	��
 ��� � 0�'�� 2�� 8

T � ����-�-D� . + � 2"*	/)*)2�&)9 + N�2"*)9K=)&P+�*,+5HED19 ���8*)2�-D����
,�;C)�I���K��*m9 +��;C,+�*B- \>&)�O=�2"&F�
�;C,+�\>&)� �;C,+5!3=)9 Y $j_V�"!��6H@D^+ &)*[$ ! T ��2"� ����9 =?2"*)7)+�*B-8��-d\1&F� 9 ��&)H6��9kH6��9d�0+5�D+����
-D�����69 -D�6\>&)��9 ��2"*)*>&)��9'��2"!#!3��*)����*>- ��*n7)��G)&F-'7)�dH6�6<�*)��R2!:2�&)9'+0N"2"*F9 7 �n=)����N"2��6� 7)��9
-D�D+5�I-D��!3��*B-D9O+�=)=F� 2"=)���6��9O+�& f �;C,+5!3=)9O��2"!3=?2"9���9O+��I*)9 � \>&)�#H6��9 �;C,+�!#=)9O��*)��2l7F��9
=�2"&F�8H6��9�\>&)��HI9 *F2"&)9K*)2"&)9K9�2"!3!#��989���� Nl�I9:7F� H6+ G)�6GFH6�625-DC)Z�\1&F�O��&�h4& �c+��6H R� &)�I9�/U*)2"&F9 +0N"2"*F9 7 �c=F� ��*F7)� � &)*)��7F�����I9 �I2"*c��2"*)����� *,+5*>-%H6�V. 2"� !3+5-K7)� 9 2"� -D�I�
��* (O� � R � H%� fl�I9�-D�T&F*������ -;+��I*�*)2"! GF� �T7)� T V T =?����!3�J- -;+5*>-^7	LM� fl=)� �I!3���^H6��9
N)bk+5� 7 �J- H6��9 NFbk+�HI��*)7)+�����*J(O� � !3+��69O��H6H6��9 *F�A7)�3
,*)�69�9 ��*>-E\>&)�3H6��9�7)��� *)�IZ�� ��9
N"����9 �I2"*)9 7)�8����9). 2"��!A+.-D9�R5���k!#�k9�&)�69 G)+�9 �k9�&)� HI� . 2"� !3+5-Y7)�k9�2"��- �6�d7F&n=)� 2"<��D+�!#!3�� ����H \>&)�4. +5�I- ��2"� ����9�=�2"*F7)� �E�^&)*T�;C)+�!3= N���9 &)*F�nG,+�H6�I9 � (O� � ��* + h�2"&l-;+�*B- 7)��9
G,+�H6�I9 ��9:=?2"&)�:H6��9 N5+�H6��&)� 9:��2"!#=�2�9 ����9:- ��H \>&)� ! /
& T #O/��J-D�5R�R�R � ��9 +5-�-D���6G)&F- 9%7)��9

,�;C)�6��� 98N"��9K��2"��� ��9�=�2�*)7)��*B-%+�& fP+.- -D���6G)&l-D9k7)��9:G)+�H6�I9 ��9 (O� � R?bd��� -;+��I*)9K+5-�-D� �IG)&F- 9
9 2"*B-:7)� 
,*F�69 9 ��&FH6��!#��*B-:=,+��KH6��&)�8N5+�H6��&)�K9D+�*)9 H6��&)�K*)2"! \>&)� ��9 -j. +5��&)H -;+5- �E. R T +5*)9
���^��+�9nH �F/X�6H . +�&F-�7)��- ����!3�I*)��� HI�A*)2�! 7)�AH LM+5- - � �6GF&F-���+�� HI��9n+5-�-D���6G)&F- 9�7,+5*)9nH6��9

,�;C)�6��� 9 (O� � 9 2"*B- ��2�!3=?2"9 ��9K2"G)H6�I<B+5- 2"�6����!#��*B-d7 LM&)*P*)2"! ��- 7	LQ&)*)� N5+�H6��&)��RT +�*)9 &)*c=)����!#�6���k-D��!#=)9�/"h�LM+�� ����� � - &)*�=F� 2"<"� +�!#!3� \>&)�X+�*,+5HED19D+�� -K&)* 
,�;C)�6���
N"��9O�J-O\1&F� H LQ�6!#=)� �I!A+5�I-K��* 9�2"��- �6� 7,+5*)9O&)* 
,�;C)�6��� (O� � R	VX�D+5*)9 !#2"� =FC)��� 9��n9 ��� �

f�i



N5+�*B-E7)�AH L & � � 3 &j( /Y�6H . +�H6H6+��I- \>&)� h��[<"��*)Z����[7)��9n�JN"��*F��!#��*B-D9 3 &j( =?2"&)��\1&F�
H L +5=)=)H6�I�0+5- �62"*A=)&)�69�9 � �n9 2"*P-D2"&)�8- �D+�� -D���8�J- � ��- �D+�*F9 !#��- - � � ����9:�JN"��*F��!#��*B-D9�R � 2"� 9
7F��H LQ�6*F9 ��� -D�I2"*m7,+�*)9 VY� +�*)9�!32"��=)C)����/?*)2"&)9:+0N"2"*)9 +�*,+�H Dl9�� ��2"!#!3��*>- �I*>- ��<"����� !A+
GF�6G)HI�62�- C)Z�\>&)�E7,+�*F9�H6�#H62�<"�6���6��HY��* ����9�=�����-;+5*>- H +mH62"<"�I\>&)�E7)��9�+�&F-D����9 ��H +59 9 ��9�R � +
��2"*)��H6&)9��62"*W�J-;+�� -n\>&)�[!A+ ��H +�9�9 �[7)�JN5+��I-n�I!3=FH6��!#��*B- ��� H LQ�6*B-D��� . +���� (O� � #K�0+�7F����/
��2"!#!3�#H6�^. 2"*B-nH6��9 +�&F- � ��9 =,+���9 ������2"!#!3�^( ��� ����9�/ !�5�!#�A9��dHI� 
,�;CF�6����7	LM��*B-D� ���
* LM��9�-:=,+�987)&:(O� � R

� � � ���<&'� ��


i *A7)� !3��9@=)� ��!3�I��� 9'- �D+0N5+�& fE��2"*)9 �I9�-D+��I-e� -D�D+0N5+��IH6H6��� 9�&)�eH LM�I*B-D������2"*F*)� fl�62�*#7F�
=F� 2"<"� +�!#!3��9k7)� ��2�*/. ������*)����9:+ N���� +�<"��*)7,+�98�J-K�0+�HI��*)7)���6��� 9�R � � GF&F- 7)� ��� -D� +0N�+5�6H
��2"*)9��69�-D+��I-k� � fl=?2"��- ���8&)*�
,�;CF�6���d� ��=F� ��9���*B-;+5*>- &)*m=)��2"<"� +�!3!#� 7)� ��2"* . ��� ��*)��� ��*
7F� ����� ��*B-D9 . 2"��!A+.-D9 � � V � � /YNFbk+�H /4# T S"35� bk+�H / T & � ��� * � � R'bd�J- -D�A=)� ��!3�IZ�� �
+5=)=)� 21�;C)�k!PLM+:=?��� !#�69X7)�k!#� . +�!3�IH6�6+�� �I9 ���	+ N����8H LM2"&l-D�6HBVX�D+5*)9 !#2"� =FC)���Y\1&F�F=?��� !#��-
7F� =)�IH62�- ���87)&:( 3 � V 7)��=)&)�I9 ��&8hg& ��-%+0N"���O( 3 � =�2�&)�:H LM�������I-D&F� � 7)��9j. ��&F�6H6HI��9k7F�
9 -'D1H6��R _O� 
����n�3VY� +�*)9 !#2"��=)C)����/	*)2"&F9 =�2�&FN"2"*F9 7)�69�=,+5-D�;CF��� H6� 
,�;C)�6��� 7	LQ��*B-D�����E��-
+5=)=)H6�I\>&)��� &)*)� . ��&)�IH6H6� 7F��9�-'D1HI� �3�;C)+�\>&)� 9 2���-D�I� 7F& 7)�69�=,+5- �;C)���:=�2"&F�:2"Gl-D��*F�6� H6��9
7F� ����� ��*B-D��9 9 2"� -D�I��9ON"2"&)HI&)��9�R $ -Kh�L +��@=)& +�& =)+�9 9 +�<"�A��� ������&F*)� T V T 7	L +5=)� Z�9�H6�

)�;C)�6��� (O� � � ��=)� ��9 ��*>-D+�*B-PH6�c=F� 2"<"� +�!#!3�P7)� H6+ ��2"* . ��� ��*)���T7F� H L � 3 b - f�i"iBf
U C 9�-Q� *B-D��� *,+.-D�62�*,+�H 3 ��!A+5*>- �6� - ��Gcbd2"*/. ��� ��*)���[WK\>&)�X+n=)&85�-D��� � ��&F-D�IH6�69���� HI2"� 9k7F�
H L $jb &j�8f�i"i"f U C ,.- CP$@&F� 2"=?�0+�*cbd2"*/. ��� ��*)��� 2"*:&%��- � 
,��� +�H
� *B-D��HIH6�I<"��*)����W R

&%&T-D2�&F- 7)��G)&l- 7F�#���E!3�I*)� � =)� 2.h��J-0/�*)2"&)9 -D� +�*)9 . 2"� !#�62"*F9 7)�6�����J-D��!#��*B- H6��=)� 2 �
<��D+�!#!3�@7)�j��2�*/. ������*)���k��* ( � � ��*�2"G1h���-YNFbk+�Hl<�� 
����d� &)*)� . ��&)�6HIH6�'7)�e9�-'D1H6� ( 3/� R
* �'*)2�&)9'N"2"&)HI�62"*F9 2"GF- ��*)�I�'&)*^. 2�� !3+5- �I*>- ����!3��7)� +��I� �e� ��=F� ��9���*B-;+5*>-dH6� 
,�;CF�6��� NFbk+�H
��*^( � � R1�FL +5�)7)2"*)�K��� ���K&)*F�%. ��&)�6HIH6�k7F� 9 -'D1H6� ( 3 � =�2�&)�'2"GF- ��*)�I�'H6� . 2"��!A+5- 7)��9��6� �
�J- &)*)� +�&F- � �O=�2�&)�8=,+�9�9 ��� 7)�O��� . 2"��!A+.-K+�&[N1�D+���. 2"��!A+.-kNFbk+�H R� �@=)� 2�G)H6Z�!3� 7 LM&)*F�j- ��H6HI� !3+�* � &FN1� �'��9�-X\>&	L +0N����d&F*)�@9 �6!#=)HI�4. ��&F�6H6HI�g( 3 � *)2"&F9
*F�3=?2"&FN�2"*)9�=)+�9 ��*)��217)����H6��9 =)+���- �6��9O\>&)�j7)2"� N"��*B- H L 5�- � ��R T +5*)9�*)25-D� �#� fl��!3=)HI��/
*F2"&)9�* L +0N1�62"*F9�=,+�9����A=F� 2"G)HIZ�!#�3��+���HI�39���&)He��*)��2l7)+�<"�A&l-D�6HI�69��#=?2"&)� 7)����� �I� �3H6��9
��2"*/. ��� ��*F����9'��9�- � i$* VK$ T � � #Q�"! V4& Y � $KR * �Y���k��2l7)+�<"�d7F�k7)2"*)*F����9'��9�-4. +����IH6�e�
�I!3=FH +�*B-D��� G)�I��*n\>&)�K7)��9'7)� ��������*)����9@9 &)GF9 �69 -D��*>-j��*>- � �KH6��9 7)� � ��� ��*B- 9j<���9�- �62"*F*,+��6����9
7 LM�I*/. 2"� !3+5- �62"*)9 =?��� 9�2"*)*)��H6HI��9�R'�c+��69�/ �6He*	LQ��*`��9 -3=)+�9n7)�[!�5�!#�[+0N"���m-D2�&F-D��9nH6��9
9�2"��- ��9 7	LQ��*)��2l7,+5<"�3=?����!3�I9 ��9 =,+5�ONFbk+�H@�J- NFbk+���7	RYb%LM��9�- =?2"&)�O����- - �3� +��69�2"* \1&F�
*F2"&)9 +0N"2"*)9 7 �P� ��+�H6�I9 ���dH LQ� fl=�2���-;+.-D�62�*[��*c��&�h4&�R� +���H +�9�9 � \>&)��=���� !#��-k7 LM����� �I� � 7F��9k7)2�*)*)����987,+�*)9d&)* . 2"� !3+5-jN"��987)2"�I-j-D� +��I- ���
HI��9O��N���*)��!3��*B-D9 ��� � &F9�7)& VY� +�*)9�!32"��=)C)����R � 2"&F� . +��I� �n����H +l/ *)2�-D���3��H +�9�9 �E�6!#=)HI�
�
!#��*B- �nH LQ�6*B-D��� . +����Ebd2"*B-D��*>- � +�*F7)H6��� 7F� 3 &j(
\>&)�'=?����!3�J- 7)�E<"������� HI��9 ��HI��!#��*B-D9
�J- H6��9kN5+�HI��&)��9 +�9 9�2l���6����9 �E����9 ��HI��!#��*B-D9�R

f C



� ����� RFR C � $gfl��!#=)HI�A7)��9�7)� � ��� ��*B- 9 . 2"� !3+5- 9 7F�^9 2"� -D�I�37,+5*)9�7)� � ��� ��*>- 9�2"&l-D�6HI9 �Y � 2��K9 ��� � V � � / � +�HI! T ��9�- 2"=	/ � +�HI! * 3 R

� � � � � ��� ����� �

i *)�). 2"�I9	H +kG)�IG)H6�I2�-DCFZ�\>&)� 7 LM�I!3=?2"��-D+5-D�I2"*%�J- 7	LQ� fl=�2���-;+.-D�62�* 7)& . 2"� !3+5- NFbk+�H 3.NFbk+�� 7
�6*B-D��<"� ���K�OH LM��*BNl�I� 2"*F*)��!#��*B-@7)�K7)�JN"��HI2"=)=?��!#��*B-j7)�8-D� +�*)9 . 2�� !3+5-D�I2"* (O� � VX�D+�*)9 �
!32"��=)C)����/ *F2"&)9E7)��N1�I2"*)9n*)2"&F9n��*�9 ��� N1�6�n7,+�*F9nH LM+�=)=)HI�6�0+.-D�62�* h:bk+���7U_Vij�;R &%�I*)9 �
*)2"&)9:+�&)���62"*)9 =)& � fl=�2"� -D���:*)25-D� � 
,�;C)�I���KN)bk+5� 7 7,+5*)9%=)HI&)9 �I��&)��9Q. 2�� !3+5-D9K7)� 9 2"� �
-D�6�5R � �:GF&F-j=)� ��!3�I���'��-D+�*B-d7 L +�HIH6��� H6�K=)HI&)9@H62"�I*n=�2"9�9 �IG)H6�K7,+�*F9jH6+ � ���;CF���;C)� 7 LM�I*/. 2"� �
!A+5- �62"*F9�/1*)2"&)9k* L +0N"2�*)9K=,+�98� fl=)HI2"�I- �%����- - � �67)����R T � =)H6&)9�/FVX�D+�*F9 !#2"� =)CF���k&F- �6HI�69 �
7)��9E��N���*)��!3��*B-D9 3 &j( \>&)�k*)�m9�2"*B-E=,+�9#+�7,+�=l-D��9n=?2"&)�n<"+�� 7)���n��*�!3��!32��6� �3H6��9
7)2"*)*)����9�R

� 2"&)� H LM�I*)9�-D+�*B-0/UH6� G�2�&F-D2"*+� � � *V#YV =?����!3�J- 7	LQ�6!#=?2"��- ��� H6��9 
,�;C)�I��� 9:N)bk+5� 7
7,+�*)9eH LQ�6*B-D��� . +����:<"� +�=)C)�I\>&)�%�J-kH6�:G�2�&F-D2"*A$)( � * # V]=���� !#��-e7	LM� fl=�2"� -D���kH6��9d7)2"*��

f"f



*F����9 ��2�*>- ��*>&)��9%7,+�*F9%h:bk+5� 7U_Vij�e7,+�*)9K&)*P9 ��&)H�. 2"� !3+5- �)NFbk+���7	R� �8=)��2"G)H6Z�!3�k� � ��9�2"&)7)���8��-D+��I-'7 LM�I*)9 ��� ���'H L +5� G)��� T *O� 7,+�*)9'!#2"*n+�=F=)H6�I�0+5- �62"*
��+����IH . +5H6H +5�I-O\>&)�^H6+PN5+�H6��&)��7F& * � &)7W9 2��I- �������I- ��9 7,+5*)9 H6�3G�2�* VY� f1-;S �I��H67 R4&:&
7F��G)&F-�/,h��3=���*)9D+5�69 7)2"*)*)����7)��9�*)2�!39 ��2"!#=)����C)��*)9 � . 9 ��!#��9 VX� f1-;S �I��HI7 �J- ��2�! �
=)+�� ��� H6+�N5+�H6��&)�87)� !#2"*m*)2l��&)7�+ N���� H6� *F2"! 7)&PVY� f1-;S �I��H67 RU�c+��I98���O*	LQ��-;+5�I-8=,+59
&F*)� 9 2�H6&F- �62"*��67)��+�H6� �0+��:*)2"&)9%7)��N1�62�*)9%-D� +�*)9 . 2"� !#��� H +#�;C,+54 *F� 7)� ��+��D+��J-DZ�� ��9%� �
�
=F� ��9���*B-;+5*>-KHI�%�;C,+5!3=^- �D+�� -D� ��*[H LQ2"G1h��J-kVX� f1-;SY�6��HI7^��2�� � ��9 =?2"*)7,+5*>-�R � +�9 2�H6&F- �62"*A+
7F2"*)�O��- � 7F� ��� ����� &)*)� -;+�GFH6� 7)�OC,+��;C)+�<"�O7)�OVY� f1-;S �I��H67 R

������� RFR f � h:b &$# T _ iQ�8+�=)��Z�9KH LQ�6!#=�2���-;+.-D�62�*37)�O7)2�*)*)����9

fbR



fb�



� � ��� �?�P��� �

� � � �c�W� � �"� 
���� ��� � ����� 


� �n=)HI&)9 <"� +�*)7T=)��2"G)H6Z�!3� H62"��9 7	LQ&)*)�n�����;C)��� �;C)�#9 &)�%H6� - ��G *	LQ��9 -O=,+�9 7)� *F�
���6��*P- � 2"&FN�����/�!3+��69K+5&c��2�*>- �D+��I� �O7	LQ2"GF- ��*)�I� &F*�-D��2"=c<��D+�*)7P*)2"!�G)� � 7)� � ��9�&)HI-D+5-D9
\>&	LQ�6H ��9�-:�6!#=?2"9 9��6G)HI�%7)� -D���6����R

� Hg. +5&F-O7)2"*)�n9 +0N"2"�I� 2�2 ��-O��2�!3!#��*B- �;C)��� �;C)��� U =�����- �6*)��*)���n7)��9O7)2"*)*)����9O9 &F�
� *B- ��� *F��- W R � 2"&F� � ��9�2"&)7)���n���n=)��2"G)HIZ�!#��/ *F2"&)9 � fF=FH6�6\>&)��� 2"*F9 2�2 *)2"&)9 �;C)��� �;C)2�*)9
H LM�I*/. 2"� +�!�-D�I2"*	/ \>&)��H6H6��9@9 2"*B-@H6��9'7)��=?��*F7,+�*)����9d��*B-D� � +5-�-D���6G)&F- 9'=�2�&)� =?2"&FN"2��6�'��2�! �
=FH6��- ���K*)2�- � �O� ��\>& 5�- ��/?��- ��2"!#!#��*B- *)2"&)9 +0N"2"*F9:�I*>- ��<"���O����9:7)2"*)*F����9 7,+�*F9:*)25-D� �
+5=)=)H6�I�0+5- �62"* R

� �

 � ��� ���:%�� ����� ��� ����	�	�� ��� &'��� � ��
�

� 	 
 � ! ����
����
	���� ����� ���:	�	�� ���

� H�D^+E��9 9���*B-D�I��H6HI��!#��*B-K7)��& fmH6�I��& fA2�2m*)2"&F989 2"!#!3��989 &)9�����=F-D�IG)H6��9 7F� -D� 2�&FN"���
7F�nH LQ�6*/. 2"��!A+.-D�62�*�=?2"&)� ����!#=)H6�I�%HI��9 �;C,+�!#=)9 7	LQ&)*)�nNFbk+���7	R � �nH6�I��& +�&)\>&)��H *)2"&F9
=?��*F9 2"*)93+�&�7)��=)+���-#��9 -#G)�6��*��JN1�67)��!3!#��*B-#H6� - ��G�\>&)�K� ��=F� ��9���*B-D�P&)*)�P9 2�&)� ���
7F��7)2�*)*)����9^�6*B-D+�� �I9 9D+5G)H6�5R@�c+��I93�IHK+�&)�D+5�I-3+�&)9�9 �K��- �c=?2"9 9��6G)HI�P7F�c9�LM+�=)=F&/D"���A9 &F�
&F*)� G,+�9��c7)�PNFbk+�� 7 � fF�I9�-D+�*B-D��9A��* 9�- 2l�!5.+�*B-AH LQ�6*/. 2"��!A+.-D�62�*W7,+�*)93&)*)� G,+59 �c7F�
7F2"*)*)����9j��-j+��I*)9 �)�;CF��� �;CF���dH LM�I*/. 2"��!A+5- �62"*ON"2�&)H6&)�8<�� 
����:� &)*F� ����\>& 5J-D�K9 =?����� 
,\>&)�5R
���#!#�39�&)�69 H6�I!3� -D�n�m&F-D�IH6�I9 ���OHI� - ��G =�2�&)� &F*)�A\>&)��9�-D�I2"* 7F�3-D��!3=F9�R8� H@��9�- N1�D+��
\>&)��H LQ&F-D�IH6�69 +5-D�I2"*m7	LQ&)*)� G,+59 � 7)� N)bk+5� 7 +�&)� +��I-:������-D+��6*)��!3��*B- =)&T*)2�&)9 +�=)=?2"� -D���
7F��9'� ��=�2�*)9 ��9j=FH6&)9 �I*B-D������9�9D+�*B-D��9@=�2"&F� ������-;+5�6*)9 �;C)+�!3=F9'7)��9 NFbk+���7	R � +5�'� fl��!#=)H6�
9��'*)2"&)9 +0N"2�*)9 &F* ��*)9 ��! G)H6�E7)�nNFbk+���7 ����=)����9 ��*B-;+�*B- 7F��9 =���� 9 2�*)*)��9O-D� +0N�+5�6H6H6+�*B-
+5&[!@5�!3�:��*)7)��2"�I-�/l�IH���9�- . 2"� -D��!3��*>-k=)� 2"G)+�G)H6�:\>&)� H LM+�7)����9 9�� 7	LQ� fl=?��7)� -D�62�*[9 2"� -kH +
!�5�!#� =?2"&)�k-D2�&F-D��9 HI��9 +�&F- � ��9 =?����9 2"*F*)��9K-D� + N5+��IH6H6+�*B-k�E���J-:��*)7)��2"�I-�R� � �d��GA��9�-j&)*)�K9 2�&)� ���:7	LQ�6* . 2"� !3+5-D�I2"*)9Y<"�6<B+5*>- ��9�\1&F� �J-j*)2"&)9'N"2�&)H62"*F9'2"GF-D��*)�6�
&F*)�E�6*/. 2"��!A+.-D�62�* =)� �����I9 ��R � 2"&)� ���J- -D�E� +��69�2"*	/	�IHg. +�&F-O9 + N�2"�6�O2�2 -D��2"&FN����OH LQ�6*/. 2�� �
!3+5- �62"*[�J-K�;C)�����;C)���%+�&mG�2"*P��*F7)� 2"� -0R

f�,



� +�� � fF��!3=FH6��/Q=?2"&)��- � 2"&FN���� HI�3- ��H6��=)C)2"*F�^*)2"&)9�7)��N�2"*)9E�;C)�����;C)���E7,+5*)9 H LM+�*)�
*1&)+��6��� ��-%. +��6��� H +n����\>& 5�- � 9�&)�IN5+�*B- � �
������������������� �5�?' � .0/�� '��%#4.1/0�6*�$8��������� � !	� * '�!"$ .�

��.��
;���.���!�#%������� !": ' � .��������������! "�#�%$& "')(+*%

��*�� !�#4/,�4$&!"��� ! ; #4/-��$ .�.�� :>;���.�
>� .��/�10&��020�')(+*3�4'5��
463�87,9�:<;<=>;2�@?/7��A�%9�B<�"CD'E��
F�A��7!9<=>92G�9�H>?/7!9<BI$@�KJ
�AL�� /�$�M�
FNPOQ�1 �RDN8�S�+LT�U$%VW�XLY$%VW��
[ZQZQZ&��!"#%������� !": ' � .�

���ALT\]�+*T([\^

_2* ; :1���ALT\]�
�<(1$&���K'� "�2

_2�?;��0',+ ! � .

� ��� � ������� &'��	��8� 	���������	 
�� � ��
�
�� ���8%�

�
� 2"&)� =�2�&FN"2"�I� . +��6���n&)*)�E� ���;C)�����;C)� . ��&)��- &)��&)9���/X�6Hg. +5&F-O9D+0N"2��6�O\>&)��HIH6��9O�I*/. 2"� �

!A+5- �62"*F9�9 2�*>-#*)������9 9D+5�6� ��93=?2"&)�nH LM2�GF-D��*>- �62"*`7	LQ&)*)�P+�&l-D� �[�I*/. 2"��!A+5- �62"* R ���[N5+��I9
7)2"*)� !#��*B- �62"*)*F���j=�2"&F�d\>&)��HI\>&)��98�;C,+5!3=)9d7)� H +ONFbk+�� 7[7)�������I-87,+5*)9dHI��98+�*F*)� fl��9�/
H6��987F2"*)*)����9 2"G)H6�I<B+5- 2"�6����9d�J- ����HIH6��98\1&F� 9 2"*B-%. +���&FHI-;+.-D�IN���9�R

bdC,+�!#=)9 �
-D��2"&FN����

bdC,+5!3=)9K2"GFH6�6<"+5-D2"�I� ��9 bdC,+5!3=)9 . +���&)HI-D+5-D� . 9
� � * VQ* S?+5!3�IHED _O� N"��*	/<* � <"*)+�!3�
_ �IN"��* S?+5!3�IHED"/ � 2l��+�H6� -'D"/Fbd2"&)*B-D� D 3 -D� ����-
3 - � ���J- S?+5!3�IHED"/ � 2l��+�H6� -'D"/Fbd2"&)*B-D� D _O� N"��*
V8��HI��=)CF2"*)� S?+5!3�IHED"/ � 2l��+�H6� -'D"/Fbd2"&)*B-D� D _ �IN���*	/ 3 -D� ����-
V 7 � 21�0+�HI�I-'D�/,bd2"&)*B- � D
i$# � S?+5!3�IHED _O� N"��*	/<* � <"*)+�!3�

� � � � 	 ` � ���ba ������� ������
�� 

%����c`

� �O!#2l7)Z�H6� 7F� ������- �I- &)7)�O��H6+�G�2�� � 7)2��I-�5�- � �O9 �I!3=FH6��R � H 9�LM+�=)=)&F�6�O9 &)� =)HI&)9 �I��&)��9
. +���- ��&)��9 \>&)� 9�2"*B-��

� H + ! &)HI- �6=)HI�6���I-D�A7)��9[����=?2"*)9 ��9 �d�IH =)+��D+54I-^�JNl�I7)��*B-[\>&)�c9 � *)2�&)9^2"GF- ��*)2�*)9
=)H6&F9 �6��&)� 9d� ��=?2"*)9���9K7)� � ��� ��*B- ��98=?2"&)�k&)*F� !@5�!3� ����\>& 5J-D��/,H6+�������- �I-D&F7)� \>&)�
H + ����=?2"*)9 � . 2"&F� *)�I� ��9�- H6+EG?2"*)*F� 9�L +5!3��*1&F�69 �5R

� H +n7,+5- � 7F� H6+#7)��� *)�IZ���� !#�69�� �%h�2"&)���U*)2"&F9:=?2"&FN�2"*)9%=?��*F9 ���:\>&)� HI��9 =,+�<"��9
H6��9 =FH6&)9K� ������*>- ��9 2�*>- 7)��9:�I*/. 2"��!A+5- �62"*F9k=)H6&F9 =F� 21�;C)��9:7)�OH +nN"�����I- � \>&)� H6��9
=)H6&F9K+�*)���I��*)*F��9�R

� H + ��2"!3=FH6��- �62"* R,$'*>- � � $ i 7	$ !j&'V �FR,�J-:$ i 7	$ !j&'V ����� �"!#�O2"*�=F� ��. ��� ���D+
H + 7)��&7fF�IZ�!#�c����=?2"*)9 �c9 � *)2"&)9^9 +0N"2"*)9A\1&F� H + =���� 9 2�*)*)�T+ =�2"&F�A=)����*)2"!
�������"!3�5R

� H + H621�0+5H6�69 +5-D�I2"*�7F��9j7)2"*)*)����9>�1&F*)�:�I*/. 2"��!A+5- �62"*�=)� �I9 �K7,+�*)9jH + =,+5<"�K=���� 9 2�*)�
*)��HIH6� 7 LM&)*F� =?����9 2"*)*F� +E=)HI&)987)�O�;C,+�*)��� 7 L65J-D� �OH6+EG?2"*)*F� ����=?2"*)9���R

f Z



�c+5H6C)��&)� ��&)9 ��!3��*>-�/'��*`�D+5�69 2�*W7	LM&F*�!3+�*)\>&)�[7F�^-D��!#=)9�/Uh��[*	LM+��k=,+59 =)&`!3�
��2"*)9 +�������� +�& ��+�H6��&)H'7)�#���J- -D�EN5+�H6��&)�O*)�@�m9D+�=F� 2"=,+5<B+5-D�I2"*	R $ �����J-D� N"��!#��*B-�/YHI2"� 9
7F&3��+�H6��&)H,�6HU+�&F�D+�� -). +�H6HI&n=)� ��*)7)���%��*#��2�!3=F- �KH + N5+�H6��&)�@7)�K��2"*$
,+�*)��� 7)��9e7)2�*)*)����9
7F2"*B-:HI� �;C,+�!#=m7)��=?��*)7 R� +��:� fl��!#=)H6� 9 � *)2"&F9:�;C)��� �;C)2�*)9%HI�O- ��HI��=)C)2�*)� 7 LM&)*��6*)7F�IN1�67)&m!3+��698\>&)� *)2"&F9
9�2"!#!3��93=,+59^9��)�37)�cH LM�������I-D&F� �P� fF+���- � 7)� 9�2"*�*)2�!�/j+�HI2"� 9#����7)2"&F- � 7)2"� -@5J-D���
=F� �69 ��* ��2"!#=F-D�3H62"��9 7)& �0+�HI��&)Hj7	LQ&)*)�AN5+�HI��&)� 7)�A������- �I- &)7)�A=?2"&)� H6�#*>&)!3��� 2 7F�
- ��HI��=)C)2�*)� ��* +.- -D���6G)&)+�*B-m&)*)�TN5+�H6��&)�m7)� ����� -D� -D&)7)� +�&�*)2"!PR ! 2"&)9P=�2"&F� � �I2"*)9
- � Z�9:G)�I��*P�6!3+�<"�I*)���e7)2"*)*)���:&F*)� N5+�HI��&)�K+5&��;C,+5!3=P7	LM+�=)� Z�9:HI�O� ��9�&)HI-D+5- 7)&P�0+�HI��&)H
9�&)�IN5+�*B- � UAhj+�HI��&)� 7F�Pbd2"*$
U+�*F���[=?2"&)�nH6�A*)2"! � hj+�H6��&)� 7)�[��2"*$
U+�*F���m=�2�&)� H +
HI2l��+�H6� -D�[W 3 HI� *)2"! GF� �O7)�O� ��=�2"*F9 ��9K-D��2"&FN�����9�R

� ��� � ��� ��� �
��
�����	

��2�* +�=)=)HI�6�0+.-D�62�*�7)�JN5+��I-%7)2"*)� � ��<�� 2"&)=?���:-D2"&F- ��9 ����9 7F2"*)*)����9 =?2"&)�%=?2"&FN�2"�6�
- � 2"&lN"���%7)��H LM�I*/. 2"� !3+5- �62"*	R � LM�I*>- ��� . +���� <"�D+�=FC)�6\>&)� *	LQ��9�- \1& LM&)*T!#2�D"��* 7)� =?�������
�
N�2"�6�%H6��9%7)2"*)*)����9O7)� . + � 2"* 9�- � &)�J-D&)�����E!A+5�69%��H6HI��*)�n��2"*)9�- �I- &,+��I- ��* � �I��*T&)* G)&F-
=F� ��!#�6����R � �n=)H6&)9%�6!#=�2"� -;+�*B-%��-;+5�I- 9�&)��- 2"&F-O7)��� ����2"HI- ��� 7F�nH LQ�6*/. 2"��!A+.-D�62�*P�J-O��*)�
9�&)�I- �mH LM+�*,+�H Dl9����n=?2"&)�n*)�P��2�*)9 ����N"���3\>&)�P���P\>&)�8*)2"&F9#�I!3=?2"� -;+�� -0R bd�m- �D+0N5+��6Hk+
7F2"*)*)�:H6�6��&#� =)HI&)9 �I��&)��9e=)��2"<"� +�!3!#��9@7	LQ� fl=?�����6!#��*B-;+5- �62"* R>$@*3�0����-�/ h�LM+��,9 ��=,+����%H6�
- �D+0N5+��6HX��*T=FH6&)9��6��&F� 9 �J-;+�=?��9 ��*T��9 9 +[DB+�*B- 7,+�*)9 &F*T=)� ��!3�I���:- ��!#=)9 7)�n������&)=���� ���
HI��9 =,+�<"��9 �6*B-D��� *)�J-0/Y=)&)�69 7)�A- �D+�*/. 2�� !#����H6+�=,+5<"�A2"Gl-D��*>&)�[��*`+�� GF� � T *O� /Y��*)�

)* 7 L +�������7)��� �^H LQ�6* . 2"� !3+5-D�I2"*P��* =,+�����2"&)� +�*B- H LM+���G)� �5R�i:* 7)��� *)�I��� - �D+0N5+��6HY+^��- �
7 LM�I*)9 ��� ���K����9 7)2"*)*)����9 7,+�*)9K!#2"*m�6*B-D��� . +���� <"�D+5=)C)�6\>&)�5RT +5*)9^H + 9 &)� -D��7)� �����;C,+�=)� -D����/	h�� =)� ��9 ��*>- ��� +��%HI��9_. 2�*)��- �62"*)*)+�H6� -D��9E7)�c!32"*
+5=)=)H6�I�0+5- �62"*T��2"*)9 +���������9 ��H +m� ���;C)�����;C)�^�J-Kh�LQ� fl=)HI�6\>&)��� +��@��*)9�&)�I- �3HI��9O-D���;C)*)�6\>&)��9
7F� �K� +�=)=?����9e\>&)�,=?����!3�J- -D��*B-e7F� - � 2"&FN����@7)�KH LQ�6* . 2"� !3+5-D�I2"*�9�&)�@H6� - ��G3\1&)+�*)7#H6��9
7F2"*)*)����9 �6*)� -D� +5H6��9eH6� =?����!3�J- -D��*B-0R

� � � �	� ��� ���% �
 ��� � ���������������

bdC,+5\1&F� �;C,+�!#=A7)� H LM+�=)=FH6�6��+5-D�I2"* 7)�JN1�D+ �O-D����!3�K=?2"9 9���7)���kH6��9@G�2"&l-D2"*)9d_O$@V /
$)( � � &j�"! ��-Ohg& � i:$ 3 R'���3*	L +5�d+ )#�;C)�[\>&)�3����& fW=?2"&)� H6��9 \>&)��HI9 H +m� ���;C)�����;C)�
+5G�2"&l-D�I-�R� �AG?2"&F- 2"* _ $'V =?����!3�J-�7	LQ2"GF- ��*)�I� 7F�3H LM�I*/. 2"� !3+5- �62"* ��* �;C)��� �;C,+�*B-n9�&)� �6*)�
- ����*)��-�R� ��G?2"&F- 2"* $)( � � &j�"! =���� !#��-:7	LQ2"GF-D��*)�6� ��2�!3!#��*B-:2"* +#2"GF-D��*>& H LQ�6*/. 2�� !3+?�
- �62"*n��*3� fl=)H6�I\1&)+�*B-@H6��9'7F��=?��*)7,+5*)����9d��*B- � � +5- - � �IG)&F-D9�/"H LSi$# � 2�2EH LQ2"*nN�+ �;C)��� �;C)���
H LM�I*/. 2"��!A+5- �62"*A+��6*F9 � \>&)� H6� �;C)��!3�I*�=?2"&)�K� f1- �D+��I� �OH6��9 ��H6��!3��*>- 9K7)� ��2"*)*,+5�69 9 +�*)���

f�g



��-j��*$
)*A2"*3� fl=)H6�I\>&)�K��2"!#!3��*B-e��+�H6��&)H6���'&)*)�KN5+�H6��&)�@7)�K��2"*$
,+�*)���:=�2�&)�@H6�K�;C,+�!#=
��2"*)������*)��R� �'G?2"&F- 2"* hg& � i%$ 3 7F2"*)*)�'H6+dN�+5H6��&F�	7)�'��2�*$
U+�*)����/ !3+�H6CF��&)����&)9���!#��*B- ��2"!#!#�
h��j* L +��B=)+�9 ��& H6� -D��!3=F9X7F�eHI�). +��6����/0��H6H6� �6*)7)�I\>&)�@9 ��&FH6��!#��*B-XH6�'*F2"! G)���j7F�j����=?2"*)9���9
-D� 2�&FN"����9�R

$'* =)HI&)9A7F��9[G?2"&F-D2�*)9A��2"*)����� *,+5*>-m&F* �;C,+�!#=	/e�IH:� fl�69�- � 7)��9^G�2�&F-D2"*F9^=)H6&F9
<"��*)���D+�&7f R'���[*	L +5�k��&`H6�3-D��!#=)9 7 LM��* �I!3=)H6+�*B-D��� \>&	LQ&)*�9 ��&FHk\>&)�8��9 -EH6�^G?2"&F- 2"*
Sg� �8� R� � G�2�&F-D2"*ASg� �8� =?��� !#��-e7)� � ��!3=)HI�6� - 2"&)9jH6��9j�;C,+�!#=)9jNl�I7)��9j=?2"&)�jH6��9�\>&)��HI9eHI�
G�2"&l-D2"*�_O$@V +n��-D�O�I!3=)HI��!#��*B-D�5R

VX� 2��69kG?2"&F- 2"*)9k=?2"&)��� 2"*B- 5J-D� � �I!3=FH6��!#��*B- ��9d7)+�*)9kHI�$. &F-D&F�k7	LM+�=)� Z�98H6� 9��;C)��!3+
Nl&c��* �;C,+5=)�I- � ��flR	bd��9%G?2"&F- 2"*)9%9�2"*B- � i Y � � b &'V � * ! 3 / b * �8� & Y * #%&'VQ*V# 3
��-Yb � $jb � R � i Y � � b &'V � * ! 3 7)2"� - =���� !#��-�-D� �'7 L +�������7)���X+�& f =)&)G)HI�6�0+.-D�62�*)9 7)�@H6+
=���� 9 2�*)*)��/�b * �8� & Y * #%&'VQ*V# 3 7F2"�I- =?��� !#��-�-D��� 7 L +�������7)���%+�& fP��2�H6H +5G�2"� +5-D��&)� 9
7)� H + =?��� 9�2"*)*)� �J-D&)7)�I���5RK$'-P��*$
,*�H6�TG?2"&F-D2�* b � $jb � =�2�&)� � +WN������ 
,���P9�� H6��9
�;C,+�!#=)9K� ��!#=)HI�69k9�2"*B-:GF�6��*m��2"C)������*B-D9 ��*B- � � ��& f�R

� � � � � * �1& (%�	� ��

��
$���� �

� 2"&)� =�2�&FN"2"�I� � f1-D� +��6���E&)*)�E�6*/. 2�� !3+5-D�I2"* =)�������I9 �#*)2"&)9 *)2"&F9 9�2"!#!3��9 9���� Nl�I9

7)��9 -D���;CF*)�6\>&)��9 7)� �K� +�=)=?����R � +��%� fF��!3=FH6� <"2l2�<"H6� 2"&c7	L +5&F-D����9%9��I- ��9%����- 2"&)� *F��*B-
7)��9 �I*/. 2"� !3+5- �62"*)9 +�&N. 2�� !3+5- � V � � R�� H4. +5&F- +�*)+�HED19 ����/�7,+�*)9 ���n�0+�9�/ H LQ�6* . 2"� !3+?�
-D�62�* ��� � &)� U =,+��O� fl��!#=)HI�#����<B+5� 7)��� ���3\>&)�@��9 -���* <"� +�9XW R � �E=)��2"G)HIZ�!#�#7F�3����- - �
-D���;CF*)�6\>&)� ��9 -d\>&)� *)2"&)9j9 2�!3!#��9@7)��=���*)7,+�*B-D9e7)&#9 �I- �K2�23H LM2�*3������&F=�Z�� � H6��9@�I*/. 2"� �
!A+5- �62"*F9�R � +�� � fF��!3=FH6��/ 9��lHI��9X=,+�<"��9Uh +�&)*F��9 �;C)+�*)<"��*>- H6��&F�X��<"�12"&�HI��&)�X7)�69�=�2�9 �I- �62"*
7)�O=,+�<"��9 ����=?2"*)9���9:+�H62"��9 � +E*)�O!3+�� �;C)� =FH6&)9�R� 2"��9 \>&)�E*)2"&F9O+�*,+�H Dl9�2"*)9 H L +���G)� � T *O� /	�6H�. +�&F- - 2"&F- !#��-�-D���n��* !3�I*>&)9 ��&)H6��9
��- ��*)HI��N����KH6��9 ��9 =,+5����9 *)2"*P7)��9 �6� +�G)HI��9K=�2�&)�8=�2�&FN"2"�I� . +��6��� 7)��9K��2"!3=)+��D+��I9 2"*F987)�
�;C,+54 *F��9K7)�O�0+�� +���- Z�����9 �6*B-D��� ��9�9D+�*B- ��9�R� ��9 ��-D+�=���9O+�H6H6+�*B-%7F� H +#��2"*)*F����- �62"* �^H L ij# � h�&F9 \>&	LM+mH6+3-D� +�*)9 . 2"� !3+5-D�I2"*P��*
+�� G)��� T *O� 9 2�*>- -D2"& h�2"&)� 9OHI��9O!@5�!3��9�/Fh�LM+��'7)2"*)�#�������#&)*)�#��H6+�9 9��A+�GF9�-D� +��I- �E��*
��&�h4& 7F� 
,*)�I9 9 +�*B-A7)��9A!#��- C)2l7F��9E=���� !#��-�-;+�*B-37)�����0+�HI�69����n����9A�J-;+�=?��9�R i *)�P7)�
����9%!3�J-DC)217)��9%��9�- +�G)9�- �D+�� -D� ��- 7)2��I- 5�-D��� � ��7)� 
)*)�6� 7)+�*)9 HI��9 9�2"&)9 � ��H6+�9 9���9�R bd��- - �
. 2"*)��- �62"*�=���� !#��-%7)��=,+5� ��2�&)� �I�%H LM+���G)� � T *O� ��-%7)��-D��2"&FN���� <"� 
������A&)*T�;C)��!3�I*
9 =?������
,�^H LM�I*/. 2"� !3+5- �62"* � ���;C)�����;C)���5R i:*)�[9�2"&)9 � ��H6+�9 9��[� ��=F� ��9���*B-D�mH L +��J-D�I2"* \>&)�[HI�
G�2"&l-D2"* _ $'V 7F2"�I- �0�����J-D&)�����J-���H6H6�n=F� �����69��A�P9D+���H +�9�9 �#!3Z�� �EH LSi$# � �m&F-D�IH6�I9 ���
+��6*)9��	\>&)�OH6� �;C)��!3�I*m7	L +5������9 �nH LQ�6* . 2"� !3+5-D�I2"*	R� 2"&)�n=?2"&FN�2"�6��- � 2"&lN"���E7)��9n��HI��!#��*B-D9n7)�[��2"*)*,+5�69 9 +�*)���P7)+�*)9nH LM+���G)� � T * � /
*)2"&)9A+�&)� �I2"*)9#= ��*F2"&)9A9���� Nl�I�A7	LQ&)*)�cG)�6G)HI�62�- C)Z�\>&)� f � +.-DC�=?2"&)�A��&�h4&�R � HK!�LM+
9 ��!�G)H6� =)H6&F9 . +����6HI�8��-k9�&)��- 2"&F-e=)H6&F9e� +�=)�67F�:7)� <"��� ���e!32�*3=)��2"=)���%=,+5- C	R=� HU*)�j. +�&l-

f�F



=)+�9 2"&)GFH6�6��� 7)�k!#��- - � �d�@h�2"&)�Y���k=,+.-DC�- 2"&F-'+5& H62"*F<%7)& =)+�� ��2"&)� 9 7)�kH LM+���G)� � T *O�
�5LM��9�- � �?� 7)�6��� H62"��987)&�7F��G)&F- 2"&mH6+ 
)*�7	LQ&)*P��HI��!#��*B-0R

f 1



� ����� �FR C � &%=)=F&)� 9 &)�KH6� G?2"&F- 2"*P$gfF=FH +��I*
R"i



� ����� �)R f � &%=)=)&F� 9 &)� H6� G?2"&F- 2"*:hg& � i:$ 3

URL

Pages en HTML

Nettoyer avec tidy créé par le W3C

Connection à l’URL.

Pages en XHTML appartient à XML

Parser en DOM.

Pages transformée en arbre DOM

Résultat sélectionné comme le téléphone

Donner un path ou bien essayer de reconnaitre une chaine.
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